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JIucr akTyanu3anum padoyeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHol MaTeMaTHKH U MH(DOPMATHKH

[Ipotokon ot 20 . No
3aB. kadenpoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinanHoli MaTeMaTHKU U HHPOPMATUKA

IIporokonm ot 20 1. Ne
3aB. kadeapoii 1O.A. N3BekoB




1 Ienu ocBOEHUSI AUCHUTLITHHBI (MOTYJIS1)

(opMupOBaHUE y BBITYCKHHKA KOMIUIEKCA KOMIIETEHIIV, HANpaBICHHBIX HA Pa3BUTHE CHOCOOHOCTEH
COBEPIICHCTBOBATh M PEAM30BBIBATh HOBHIC MAaTEMaTHYCCKHE METOJbI PEIICHUS TPUKIAIHBIX 33jad,
CIIOCOOHOCTEH K a0CTPaKTHOMY MBIIIUICHUIO, aHAIU3Y, CUHTE3Y, CIIOCOOHOCTH UCIIOIB30BATh M IIPUMEHSTh
yrayOlieHHBIE 3HAHHWS B OONACTH TMPHUKIATHOW MaTEeMAaTWKH W WH()OPMATHKH, a TaKXe CIOCOOHOCTEH
pa3pabaThiBaTh W aHATM3UPOBATh KOHIICTITYaJIbHBIC W TCOPETUYCCKHE MOJCIIM PEIIaeMbIX HAYYHBIX
po0JIeM | 3a]1a4, B TOM YHCJIE C UCTIOIh30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUM.

2 MecTo TMCUHMIIUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

Hucunnnuna CrnektpaibHas Teopust U epeHIUaANIbHBIX ONMEpaTOpPOB BXOAUT B 00s3aTeNbyl0 4acTb
yueOHOro M1aHa 006pa3oBaTeIbLHON MPOTPaMMBI.

i n3yyeHns JUCLUIUIMHBI HEOOXOAMMBI 3HaHUS (YMEHUs, BIaACHuUs), CHOPMUPOBAHHbBIE B PE3yJIbTATE
W3y4YEeHHUS TUCLMIUIMH/ IPaKTHK:

JIucKkpeTHbIe 1 MaTeMaTHYECKHUE MOJEIN

CoBpeMeHHbIEC YHCICHHBIE METO/IbI MATEMaTHUECKON (PU3HKH

YuciieHHbIE METO/BI PELLICHNS] HHTErPAIIbHBIX ypaBHEHUH DpearosbMa epBoro poaa

BrruncnuTensHbie METOBI JIMHEHHON anreOpsl

UucneHHble METOIBI PELLIEHHS] HAYaIbHO-KPAEBBIX 3a1a4

JononHuTeNbHbIE TNIaBbl QYHKIIMOHATFHOTO aHAIN3a

3nanus (yMEHUsI, BIaJCHHs), TOTyYCHHBIC TIPU U3YUCHUH JTAaHHOW JUCUUIUTUHEI Oy yT HEOOXOAMMBI IS
W3yYCeHHUs TUCIUILUIHH/TIPAKTUK:

BrimonmHeHMe 1 3aKTa BRITYCKHON KBATH(DUKAITMOHHON paOOTHI

[TpousBoAcCTBEHHAS - HAYYHO-UCCIIEI0BATENbCKas paboTa

3 Komnerenuuu o0yuaomerocs, popmupyembie B pe3yJjbTaTe 0CBOCHHS

AUCUHUILIMHBI (MOYJIs) U IVIAHUPYEMbIe pe3yJibTaThbl 00yUeHus!

B pesymbrate ocBoeHums auciumuinHbl (Monyns) «CrekrpanbHas Teopus AuddepeHimanbHbIx
OIIEpPaTOPOB)» O0YUAIOLINICS JOJIKEH 00J1a1aTh CIeIyIOIMMHA KOMIIETCHLIUSIMH:

Kon naankaTtopa Nupukatop 1OCTUAKEHUS] KOMIIETEHIIMU

OIIK-2 CniocoOeH COBEpIIEHCTBOBATh M PEATM30BEIBATh HOBBIE MATEMAaTHIECKHE METOIbI PEIICHUS
MPUKIJIAIHBIX 33/1a4

OIIK-2.1 IIpou3BoauT Hay4dHbIE HCCIEAOBAHUS JUUIsl COBEPILIECHCTBOBAHUS U pealu3alun
HOBBIX MaTeMaTHYECKUX METOJIOB PEIICHHUS MPUKIAJHBIX 3a71a4

OIIK-2.2 OneHuBaeT pe3ylbTaThl HOBBIX HAay4YHBIX pPa3pabOTOK IO COBOKYIHOCTHU
METOIO0JIOTUIECKUX MTPU3HAKOB JIJISl BBIOOPA ONTUMAITBHBIX PEIICHUH TPUKITaTHBIX
3ama4y

OIIK-2.3 CucrtemaTm3upyeT U 0000MIaeT OMBIT JUII 00OCHOBaHHS BhIOOpA ONTUMAIBLHOTO

PEIICHUA MMPUKITAHBIX 3a1a4




4. CTpykTypa, 00b€M U coepikanue TUCHUTLIMHBI (MOAYJIs1)

OO0mast TpyT0eMKOCTb JIUCIMIIIHHBI COCTABISET 6 3a4eTHBIX eAMHUIT 216 aka. 4acoB, B TOM YHUCIIE:
— KOHTaKkTHas paboTa — 58,6 akaj. 4acos:

— ayouTOpHAA — 54 akaj. 4acos;

— BHeayauTopHas — 4,6 aka. 4acoB

— caMocTosTenbHas paborta — 122 akaj. 4acos;
— MOATOTOBKA K dK3aMeHy — 35,4 akan. yaca

®dopma aTTecTallly - IK3aMEH

AynautopHas § s .
o | KoHTaKTHAs paboTa |2 § B OpMa TCKYIIETo «
Paznen/ Tema S| (B axan uacax) E > ul 5 KOHTPOJIs ox
N — 2 g S| aMOCTOATENEHOH | YCIEBACMOCTH H | KOMIIETEHI
O |Jex| na6. |npaxr cg é paboThI POMEXYTOYHOM u
3aH. | .3aH. S N ATTeCTAIH
1. Crextp
CaMOCOMPSHKEHHOTO
1. ITouck
JIOTIOJTHUTEIbHOMN
WH-(QOopMaIuy 1o
3aIaHHOU TEME.
2.
CaMoCTOsATENBHO
€ U3yueHue
yueOHO 1
1.1 TlomoXUTEIbHO Hay4HO Becexa - OTK-2.2,
oTpesieNICHHbIE 2/21 16| mnuTeparypsl.
3. CpaBHEHME obcyxieHne OIIK-2.3
OIIEPaTOPBHI. p
TOYEK 3PEHUS K
OTIpeIeTICHUIO
3 IIOHATHS «HAY-
Ka». Beinonxenue
CPaBHHUTEIH-HOTO
aHanmsa
OTe/IeTICHUSI.
4. Paborac
1.2 HeorpanuueHHsle 1. Pabora c
OIIEPaTOPHI. 3JIEKTPOHHBIMHU
CUMMETpUYHOCTh U OubIMOTEKAMMU. OIK-2.1
CaMOCOMPSHKEHHOCTh 201 16 2. Becena - OHK-2.2,
Pacmunpenue CamocTosATeIHHO o0cyxaeHue OIIK-2. 3’
MOJIOKHUTEITBHO € U3yueHHue
OTIPEEIIEHHOTO y4eOHOU U
oreparopa. HAy4YHO




1. Pabora Hag Otuer no
WHAUBUAYATLHBIM| JTAOOPATOPHOM
3aJlaHuEM pabote 1
13 Crextp 2. PaGora ¢ Anroputm
CaMOCOMPsHKCHHOTO SIIEKTPOHHBIMU HAXOXICHUS OIK-2.1,
omeparopa. BrmomHe 221 12| Guemmorexamu. | co6errennoro OIlK-2.2,
HEIPEPHIBHbIC 3. BeKTOpA. OIlK-2.3
BO3MYHICHUA. CamocTosTeNBHO Marpuunoe
€ U3y4eHue HPE/ICTaBICHHE
y4eOHOH U JUHEMHOTO
Uroro mo pazuerny 6/61 44 R SR
2. MeTonbl BBIYUCICHUS
CIIEKTpa
1. PaGora Han
WHIUBUAYATbHBIM
3aJaHHEM. becena — OIK-2.1,
4/411 12 2 obcysaene | oy 9.
CaMOCTOATENBHO Aokmane | S o
€ U3y4eHUE Mpe3eHTaIueH
yueOHOM 1
HAY4YHO
1. PaGora Han
MHAWBHAYAIBHEM| 1 TIpopenica
3aJIaHUEM.
2.2 Meton Jlesepphe. 2. HIMHBHAYATLHBIX| - rpe0 1,
CrexTpanbHbIi cief 6/61 12 CaMOCTOSITEILHO 3a/latum OIIK-2.3
) 2. loxmag ¢
€ U3y4eHHUE .
- npe3eHTalmeit
y4aeOHOU U
HAYy4YHO
1. PabGora Han OTyert 1o
WHIWBUIAYaTbHBIM| J1a00paTOpHOM
2.3 Meromst  A.H. SAAATHICM. pabore 2, 3. OIlK-2.2,
Kpeuiosa H  AM. 6/611 12 2 Tpoece OIK-2.1,
CaMOCTOSTENIBHO | OPTOrOHATH3AIH
JlaHumeBckoro. OIIK-2.3
€ U3y4eHHUE u ['pamma-
y4eOHOM U IIImunara.
HAYYHO IIporpammHuas
Hroro mo paznery 1615116 36
3. Omnepatop Ilrypma-
JInyBusIs
1. Pabora Hajg
WHIUBUAYATbHBIM
3.1 Onepatop 3a/JaHUEM. IIposepka
[ typma-JInyBumis: /81 10 2. KOHCIIEKTOB. OIIK-2.3,
OCHOBHBIE CBOMCTBA CaMocTOsTEIHHO Ompoc, OIlK-2.2
oreparopa. € U3yueHHUe 00CyXIeHHE
yueOHOM U

Hay4HO




1. Pabora Hazn
WHIBHYyaJIbHBIM
3a7laHHEM.
3.2 [pu3Haku 2 ITpoepka OIK-2.1
OTPAaHHYEHHOCTH U 6/611 16 | CamocTosiTenpHo | KOHCIIEKTOB. OHK—Z'Z,
JIUCKPETHOCTH ¢ M3ydeHHe Ormpoc, OHK—Z' 3’
CTIEKTpaA. yue6Hoil 1 o0cyxaeHue '
Hay4HO
JHATEPaTypBhI.
3. HOHIF)OngKa K
Uroro mo pazuerny 141£114 26
Hroro 3a cemectp 3%36 160 9K3aMeH
HWroro no nucrurminHe 361236 104 9K3aMeH

5 O0pa3oBaTeJbHbIE TEXHOJIOTHH

1. TpaguuuonHeile  00pa3oBaTeNbHBIE  TEXHOJOTHMH, OpPWUEHTUPOBAaHHbIE HAa  OPraHU3aIlHUIo
00pa3oBaTe’IbHOr0 Tpolecca W MPEANOoJaraollyo IpsMY0 TPAHCISIUIO 3HAHUI OT IMperojaBaTess K
MarucTpy.

®opMbl y4eOHBIX 3aHSATHI C UCTIONIF30BAaHUEM TPAUIIMOHHBIX TEXHOJIOTHIA:

Hudopmarnonnas 6ecea— nociaenoBaTelIbHOEC 00CYKICHHE MaTepraia B JUCIUIUIMHAPHOMN JIOTHUKE,
OCYIIECTBISIEMOE TPEUMYIIECTBEHHO BEPOATbHBIMU CPEACTBAMH.

JlaboparopHoe 3aHsATHE, TOCBSIIEHHOE OCBOSHHIO KOHKPETHBIX YMEHUH W HABBIKOB IO MPEATIOKEHHOMY
AITOPHUTMY.

2. TexHonoruu mpoOJEMHOrO0 OOY4YCHHMsSI — OpraHM3amus O0O0pa30BaTENBHOTO Mpolecca, KOTopas
MIpearoaraeT MOCTAHOBKY IMPOOJIEMHBIX BOIIPOCOB, CO3/aHWE YYEOHBIX MPOOJEMHBIX CHUTyalnud s
CTUMYJIMPOBAHUS aKTUBHOW MTO3HABATEIFHON JAESITETFHOCTH MarUCTPAHTOB.

®opmbl yueOHBIX 3aHATHH C UCTIOIF30BaHUEM TEXHOJIOTHI MPOOIIEMHOTO O0yUEeHHUS:

JlaboparopHoe 3aHsTHE— OpraHu3anus y4eOHOW pabOThHI, HANpaBlieHHAas Ha pelIeHHEe KOMIUIEKCHOU
yueOHO-TIO3HABATEIbHON 3a7auu, TpeOyroIel OT CTyAEHTa NMPUMEHEHHs KaK HAyYHO-TEOPETHYECKHX
3HaHWH, TaK U MPAKTHYECKUX HABBIKOB.

3. VHTepakTUBHBIE TEXHOJOTMH — OpraHU3aIus 00pa3oBaTENLHOTO IMPOIecca, KOTopas MpeAroiaraeT
AKTUBHOE W HEIIMHEIHOe B3aMMOJIEWCTBUE BCEX YYACTHUKOB, JOCTIDKEHHE HAa ATOH OCHOBE JIMYHOCTHO
3HAYMMOTO JJIsl HUX 00pa30BaTeIbHOTO Pe3yJIbTarTa.

®opMbl yueOHBIX 3aHSATHIA C HCTIOIH30BAHUEM CIICIIUATU3UPOBAHHBIX HHTEPAKTHBHBIX TEXHOJIOTHHA:
Becene-muckyccns — KOJIJIEKTUBHOE OOCYKIEHHE BOIPOCOB, IIPOOJIEMBI, BBHISBICHHE MHEHUI B TPYIIIS
M0 TeMe Hay4YHOTO UCCIIeIOBaHUS MATHCTPAHTOB.

4. HuadopManroHHO-KOMMYHHUKAIIMOHHbIE  O0pa3oBaTeNIbHbIE  TEXHOIOTHM  —  OpraHU3alus
00pa30BaTeIbHOTO MPOIIECCa, OCHOBAHHAS HA MPUMEHEHUHU MTPOTPaMMHBIX CPEJl U TEXHHYECKUX CPEICTB
paboTeI ¢ nHMOpPMAaITUEH 10 TeMe HayYHO-HCCIIeI0BATENLCKOM paboThl MarucTpaHTOB.

®opMbl yueOHBIX 3aHSATHIA C HCTIOJIb30BaHUEM HHPOPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA:
JlaboparopHast paboTa, JOKJaJ C Mpe3eHTaluel, decena — MINOKEHHE COJECPIKaHMsI COMPOBOKIACTCS
Mpe3eHTalueH.

6 YueOHO-MeTOAMYECKOE 0fecTIedeHHEe CAMOCTOSITEILHONH Pa6oThl 00yYaloIuXCs
[pencraBieno B npuiioxenun 1.



7 O1ieHOYHbIE cpeacrsa AJid NpoBeaACHUSA HpOMe)KyTO‘IHOﬁ aTrecranuu
Hpe,Z[CTaBJ'IeHBI B I[IPUJIOKECHHUU 2.

8 Yue6Ho-mMeToqnueckoe 1 MH(POPMAIMOHHOE 00ecneueHne TUCIUTLUIMHBI (MOTYJIs)

a) OcHoBHAas JUTEpaTypa:

1. Bupman, M. 1. CnekrpaibHas TEOpPHs CaMOCONPSIKCHHBIX ONEPaTOPOB B THIBOESPTOBOM
MpoCTpaHCcTBe : yuebHoe nocoodue / M. 11I. bupman, M. 3. Comomsik. — 2-¢ u3., ucnp. u gomn. — CaHKT-
IetepOypr : Jlanp, 2010. — 464 c. — ISBN 978-5-8114-1076-7. — Tekcr : aaekTpoHHbii // JlaHb :
SIIEKTPOHHO-OMOMmoTeynas cucrema. — URL: https://e.lanbook.com/book/635 (mara o6parenus:
21.04.2024). — Pexxum noctyna: JJisi aBTOPU3. TOJIb30BATENCH.

2. Uucnennsie Metofwl : yueOnuk / H. C. BaxBanos, H. I1. XXunkos, I'. M. Ko6enbkoB. — 9-¢ u3m. —

Mocksa : Jlabopatopus 3Hanuii, 2020. - 636 c. - (Knaccuyeckuii yauBepcuteTckuii yueOHUK). - ISBN
978-5-00101-836-0. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1087429

0) lononHuTEeIbHAA JIUTEPATypa:

1. [aponos, A. B. Ilpuknagnoii pyHKIHMOHATBHBIN aHanu3 : yueOHoe nocobue / A. B. lllaponos, A. O.
Mapkapssa. — Mocksa | MUCHUC, 2019. — 40 c. — Tekct : anekTpoHHBIN // JlaHB | 3JEKTPOHHO-
oubnnoreunast cucrema. — URL: https://e.lanbook.com/book/129037— Pexum moctymna: 1isi aBTOPH3.
[I0JIb30BATENEH.

2. YpaBHeHUs MaTeMaTHueckol (usuku. HennHeiHble MHTETprpyeMble YpaBHEHHS : yueb-HOe mocodue
1151 OakanaBpuara u Maructpatypsl / A. B. Kubep, P. I. Myprasuna, U. T. Xabuoymiun, A. b. [1la6ar.
— 2-e U3, ucnp. u non. — Mocksa : M3garensctso FOpaiit, 2019. — 375 c. — (YauBepcuterst Poccun).
— ISBN 978-5-534-03041-9. — Tekcrt : anmextponnsiii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437563.

3. Opmuk, JI. K. OneparopHbsie ypaBHEHUS M CMEXHBIE BOMPOCH YCTOMYUBOCTU AM(QEpeHITHATEHBIX
ypaBHenuit : Mmonorpadus / JI. K. Opnuk, I'. C. XKykoBa. — Mocksa : UHOPA-M, 2020. — 296 c. —
(Hayunas wmbicip). - ISBN  978-5-16-015846-4. - Tekcr : oanekrponneii. - URL:
https://znanium.com/catalog/product/1061676

4. Nlepp, B.5. ®ynkiuonanbHelii ananm3. Jlekuuu u ynpaxsaeHus : yuyeGHoe nmocooue / lepp B.S. —
Mocksa : KnoPyc, 2019. — 507 c. — ISBN 978-5-406-06376-7. — URL.: https://book.ru/book/930021.
— TeKcT : 37eKTPOHHBIH.

B) MeTrogu4yeckne yKa3zaHus:



1. Kanutkun, H. H. Yucnennsie metonsl: Yuebnoe mocobue / Kamurkun H.H., - 2-e uz ., ucmpasieHHoe.
- CII6:bXB-Ilerepoypr, 2015. - 587 c.ISBN 978-5-9775-2575-6. - Tekcr : snekrponHsii. - URL:
https://znanium.com/catalog/product/944508

2. TlanteneeB, A. B. UYucnennsie metonnl. Ilpaktukym : yuebnoe mocobue / A.B. Ilanrenees, N.A.
KynpsiBuesa. — Mocksa : UHOPA-M, 2020. — 512 ¢. — (Briciiee oopazoBanue: bakanaspuar). - ISBN
978-5-16-105242-6. - Tekcr : anekrpounsiii. - URL: https://znanium.com/catalog/product/1028969

3. MaromenoB, K.M. Cerounble XapaKkTepUCTUYECKUE YHCICHHBIC METOJbI: Yy4eOHOe mMmocobue s
Oakanaspuapt u maructpatypsl / K.M. Maromenos, A.C. Xononos. - 2-e u3f., ucnp. u gon. — Mocksa:
Wznatenscrso KOpaiit, 2019. — 313c¢.- (Yausepcurersl Poccun). — ISBN 978-5-534-04220-7.

4. IIpaktukym 1o Kypcy "YpaBHeHHS MaTeMaTndeckon (pu3nuku" [DIEeKTPOHHBINA pecypc] : METONIECKe
ykazanus / [cocT.: O. A. Topuuna]; MI'TY. - [2-e u3n., moarot. moned. usf. 2012 r.]. - MarHUTOTOpCK :
MITY, 2016. - 1  »snektpos. ont. guck  (CD-ROM). - Pexum  poctymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2668.pdf&show=dcatalogues/1/1131371/266

8.pdf&view=true. - MakpooOBbEKT.

5. HaseimoB A.IlL., 3neimneBa T.I1. Metonsl MaTemaTnyeckoi ¢usuku. Kimaccudukanuusi ypaBHEHHH U
mocranoBKa 3amad. Merox amambepa. Kypc nexuuit [Texct] : yae6HOe mocobue / A.Il. JlaBbimos, T.I1.
3neigHeBa. — Marautoropek: M3a-Bo Marauroropcek. roc. TexH. yH-ta uM. [.J1. Hocosa, 2015. — 103 c.

6. CenoB A. . OOpatHbIe 3a1a4H CIICKTPAILHOTO aHaIM3a. MeTo cie10B | MoHorpadus /MarHuToropck
. [U3n-Bo Mal'V], 2012. - 113 c.

r) lIporpammuoe o6ecnieuenue u UnTepHeT-pecypesbl:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne noroBopa CpoK neiCTBUS JIUIICH3UU
FAR Manager CB00O0IHO pacnpocTpaHsieMoe OeccpouHO

MS Off.lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip cBoOOHO pacnpocTpansemoe [10 OeccpouHO

l'[pmbeccnona.ﬂbm,le 0a3bl JAHHBIX " I/IH(l)OpMaIII/lOHHbIe CIIPABOYHbBIC CUCTEMBI

HazBanne xypca Ccbuika

DrexTpoHHas 06a3a nepuoauyueckux u3nanuii East View
Information Services, OO0 «UBUC»

https://dlib.eastview.com/

HarmonasnbHast uHopMalimoHHo-aHaIMTHYecKast cuctema — |URL:
Poccuiickuii muaeKC HayuHOro nuthuposanus (PUHIT) https://elibrary.ru/project_risc.asp

ITonckoas cucrema Axagemust Google (Google Scholar) URL.: https://scholar.google.ru/




9 MartepuajibHO-TEXHHYECKOe ofecriedeHue TUCHUILTHHBI (MOTYJIs)

MaTCpI/IaﬂBHO-TCXHI/I‘{eCKOC obecrieueHme JUCIUIIIMHBI BKITFOYACT:

JlexumonHnas ayautopus MynbTUMEIUIHbBIE CPECTBA XPaHEHHS, TIEpelaur U MpeacTaBIcHUs] HHQOpMauu
VYueOnast ayauTopust A TPYNIOBBIX W HWHAWBHAYaJNbHBIX KOHCYJBTalMi, TEKYIIEro KOHTPOIS U
INPOMEKYTOYHOW aTTecTaui  MyIlIbTUMEIUIHBIE CpPEeICTBa XpaHEHHs, Nepedadyd W  IPeACTABICHUS
napopmarmn. Komreke TeCTOBBIX 3a1aHNi [UIS IPOBEICHHUS TPOMEKYTOUYHOTO U PYyOEKHOTOKOHTPOJICH.
[Momemmenust m1st caMmocToATeNbHOW paboTel yuamuxcs [lepconanbHeie kommbloTepbl ¢ makerom Office,
BBIXOJJOM B IHTEpHET U ¢ TOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEy YHUBEPCUTETA
Ilomemenune s xpaHeHUs W MPO(UIAKTHIECKOTO oOcyxuBaHus ydeOHoro obopymoBanms lkader mis
XpaHeHUs y4eOHO-METOUIEeCKON TOKyMEHTAINH, y9eOHOTO 000py/IOBaHME M YIeOHBIX HArJISIIHBIX TTOCOOUH.
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Hpnﬂorkeﬂne 1. YueOHO-MeToAMYECKOE 00SCIICUCHHE CaMOCTOSITEIbHON pa00ThI 00YYarOIIMXCS

J Bun Kozn-
Paznen/ Tema .
[ —— CaMOCTOSITETbHOM BO DopMBbI KOHTPOJIS
paboThI JacoB
Pazgen 1. CriekTp caMmoconpsiKeHHOTO orepaTopa
1.1. KouncnektupoBaHue 16 [IpoBepka koHcekTOB. OMpoc,
IlonoxuTtensHO | MOHOTpaduii, o0cyxeHue
onpejeeHHbIe cTareu,
OTIepaTopEI. MIEPBOMCTOYHHUKOB (C
COCTaBIICHHEM
KOHCIICKTA).
OJI1.
1.2. KoucnektupoBaHue 16 Omnpoc, obcyxaeHme.
Heorpannuenssl | MmoHorpadui, [IpoBepka KOHCTIEKTOB.
€ OIepaTophl. cTareu,
CUMMETPUYHOCT | TTEPBOMCTOYHHKOB.
b U oJi1, 1J11-2
CaMOCOTIPSDKEHH
OCTb.
Pacmuupenune
MIOJIOKHUTENBHO
oTIpeeIeHHOTO
oreparopa.
1.3. Cnextp Koncnexruposanue 12
CaMOCOTIPSHKEHH | MOHOTpaduii,
Oro oreparopa. cTareu,
Bnonne MIEPBOMCTOYHHUKOB (C
HENPepHIBHEIC COCTaBIICHHEM
BO3MYIIIEHUS. koHcrekTa). OJ1 2,
JJI'1
Hroro no 44
pasgeny
Pa3nen 2. MeTozap! BEIYUCIIEHHS CIIEKTPa
2.1. Ipomecc | Koncnexruposanue | 12 | IIposepka koHcmekToB. Ompoc,




Bung Kon-
Paznen/ Tema .
A — CaMOCTOSITETbHOM BO DopMBI KOHTPOJIS
paboThI JacoB
Purtna. Meton MoHoTrpadui, o0cyxneHue
byGHoBa- cTaTe,
lanepkuna. MEPBOMCTOYHHKOB (C
COCTaBIICHUEM
koHcmekTa). OJI 2,
JJ13
2.2. Meton KouncnektupoBaHue 12 IIpoBepka xkoHcmekToB. Ompoc,
JleBeppne. MOHOTpadui, o0CyKIeHHE
CrexTpallbHbII cTareu,
cieq,. MEPBOMCTOYHHKOB (C
COCTaBIICHUEM
koHcnekra). OJI 2
2.3. MeTonpl Koncnekruposanue 12 Onpoc, o0cykIcHHE.
A.H. KpsutoBa n | MmoHOTpadui, IIpoBepka KOHCIIEKTOB.
AM. cTaTew,
JlaHUIEeBCKOTO. | MEPBOMCTOYHHKOB (C
COCTaBIICHHEM
koHcnekTa). OJI 3,
aJ12
HToro mo 36
pasneny
Pa3nen 3. Oneparop Iltypma-JInyBuinis
3.1. Oneparop KoncnexkrtupoBanune 10 Iposepka xoHcnekToB. Onpoc,
[HTypma- MoHoOrpaduii, o0cyxeHune
JnyBums: cTaTel,
OCHOBHEIC MEPBOMCTOYHHKOB (C
CBONCTBa COCTaBJICHUEM
ormeparopa. koHcmekTa). OJI 3,
JJ13
3.2. [Ipu3naku KoncnexktupoBanue 16 IIposepka koHcniekToB. Onpoc,
OTPaHMYEHHOCTH | MOHOTpaduii, o0cyxieHue
U JINCKPETHOCTH | CTaTeH,
CIIEKTpa. TIEPBOMCTOYHHUKOB (C
COCTaBIICHHEM
KOHCIIEKTa).
IloaroroBka x
9K3aMeHY
OJI1-3, AJ11-3
HToro mo 26
pasneny

Cnucok pedeparoB no aucuumiinHe «CnekTpajbHas Teopus A (pepeHIHATbHBIX 0NIEPATOPOB

1. 3amaun 0 HawyvmeM NpuommkeHnd. OpTOroHaIBHBIE Pa3IoKeHUs U psAabl Pypbe B
THIIEOEPTOBOM NMPOCTPAHCTBE.

2. HexkoTopsie sxcTpemanpHbIe 3371a9y B HOPMUPOBAHHOM U THIIH0EPTOBOM MTPOCTPAHCTBAX.

3. MHorousensl YeOblmmeBa u UX CBOWCTBA. MHOrOUIEeHbl, HANMEHEE OTKJIOHSIOIINECS OT HYJIS.
4. Jlunelinple onepaTopsl B 0aHaXOBBIX MpocTpaHcTBax. OOpaTHBIE omnepaTopsl. JInHeitHbIe

OICPaTOPHBIC YPABHCHUS.

5. CriekTp ¥ CHEeKTpalbHBINA pagiyc oreparopa. YciIoBHS CXOAMMOCTH psaa Heiimana. Teopema o

BO3MYILICHHUAX.




ConpspKeHHBIE, CAMOCOPSDKEHHBIE M CHMMETPUYHBIC OTIEPATOPBI.

KowmrmrakTHbIe (BIIOJIHE HEMPEPHIBHBIC) OTIEPATOPHI B THIIHOEPTOBOM ITPOCTPAHCTBE.
[IpoctpanctBo Cobonera. TeopeMbl BIOKEHHUSI.

YpaBHeHU METOJ1a KOMITO3UITUH.

= oo ~No

0. OO0mmas Teopust UTEPALMOHHBIX METOJI0B. O CYIIIECTBOBAHUM CXOJSIIMXCS UTEPAIIMOHHBIX
METOJIOB U UX ONTUMU3ALINA.
11. UeObIeBCKrEe OTHOIIArOBBIE (JIBYYICHHBIC) UTCPAI[HOHHBIC METO/IBI.
12. UeObImeBCKAN IBYXIIATOBBIN (TPEXUICHHBIN) HTEPAITHOHHBIA METO/I.
13. UeObImeBcKre UTepaIlOHHBIC METOIBI JIJIsl YPABHEHUN C CHMMETPU3YEMBIMHU OIIEPaTOPaMHU.
14. Brounblii  4YEOBINIEBCKHMIA METOJl, WTCPAIIMOHHBIA METOJ pEIICHUsS ypaBHEHHWHA MeETona
KOMITO3HULIUH.
15. Mertog crrycka.
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Ipunoxenue 2. OueHoUHBIE CPEACTBA AJIs NPOBEAEHUs MPOMEKYTOYHOM aTTeCTAUM
a) [Inanupyemsle pe3ynpTaTel 00yYEHUS U OLIEHOYHBIE CPEICTBA ATl IPOBEIEHUSI IPOMEXKYTOUHOI

aTTecTaluu:
CTpyKTypHBIii IInanupyemslie
3JIEMEHT pe3ynbTaThl OneHoYyHbIE CpeCcTBa
KOMIIETEHIIUU o0yueHus
OIIK-2 CriocobeH coBepLIEHCTBOBATh U peaIn30BbIBATh HOBBIE MaTEeMaTHYECKHE METO/IbI PEIICHUS
MIPUKJIATHBIX 33129
OIlK-2.1 IIpousBoaut Ilepeuenv meopemuueckux 6onpocos
Hay4YHBIC 1. [lonsTre ciekTpa IMHEHHOr O oneparopa.
UCCIeI0BaHus A | 2. Haxoxnenue coOcTBeHHBIX uncen. BekoBoe
COBEpIIICHCTBOBAHUS | ypaBHEHHE.
u peanuzanuu | 3. AJNTOPUTM HaXOXKICHHUS COOCTBEHHOTO BEKTOPA.
HOBBIX 4, Mertoxn A.H. KpsutoBa. Haxoxknenne coOCTBEHHBIX
MaTeMaTHYECKUX YHCell.
METOJOB  pelIeHus | 5. Merton A.H. KpsutoBa. Haxoxknenne coOCTBEHHBIX
MPUKJIATHBIX 33184 | pyHKIUH.
6. Meton A.M. lanunesckoro. Haxoxmenue
COOCTBEHHBIX YHCEIL.
7. Meton A.M. Jlanunesckoro. Haxoxxnenue
cOoOCTBEHHBIX (PYHKITHHA.
8. MeTton mpocToii uTeparuu.
9. [ponecc oproronanuzanun ['pamma-IlImMuzra.
10. Heorpannuennsie onepatopsl. CHMMETPUYHOCTH U
CaMOCONPSKEHHOCTb.
11. Pacmmpenue monoXuTeNnsHO ONpeieIeHHOTO
omeparopa.
12. Knaccudukamms Todgek crexrpa.
13. CrieKTphI pacIpeHU U pacIIeIUICHAN.
14. CriekTp caMOCOTPsKEHHOTO OTIeparopa.
15. Brnionne HenpepbIBHBIE ONEpaTopshI.
OIIK-2.2 OnenuBaeT Ipaxmuueckue 3a0anus
Pe3yJibTaTbl HOBBIX 3.54. BblIsACHUTb, SBISETCA JIM OMEPATOp A(xX) = 0 - x3; 335 X1 — X2)
Hay4YHBIX nnngﬁubm, €CJTH BEKTOp X = (x1, X2, X3). A B
paSpaﬁoTOK o 3.55. HaiiTu matpHLy nHHEiHOro oneparopa
COBOKYTIHOCTH y=A(x) = (x); + x2 — x3; 2x3; 2x + 5x3), rae x = (x, X2, X3) B TOM 6a3zu-
C€, B KOTOPOM JaHbl KOOPAHHATBI BEKTOPOB X, ).
METO0IOTHYCCKAX 3.57. Matpuua nuHelHoro oneparopa B 6asuce (e, €,, ;) MIMeeT BUL:
MIPU3HAKOB JUTST 0 -2 1
BBIOOpa 4=|3 1 0|
ONTUMAJIbHBIX 2 -1 1
peleHui Haiitn matpuuy A* storo omepatopa B Gasuce (e, e;,e;), ecau

MNPUKIAIHBIX 3a1a4

e =3¢, +e, +2e;, e, =2e +e, +2e;, e;=—e, +2e, +5e,.

1. Metonom KpeuioBa HalTH — XapaKTepUCTHUECKUH
MOJIMHOM MaTpUIIBI

2. Metonom KpbiioBa HaliTh COOCTBEHHBIE BEKTOPHI
orepaTopa, 3aJaHHOTO B MaTpUYIHON (opme.

3. Meronom KpbuioBa HallTH  XapakTEpUCTUYECKUI
MOJIMHOM MaTpUIIBI

4. Metonom KpbimoBa HaliTh COOCTBEHHBIE BEKTOPHI
orepaTopa, 3aJaHHOTO B MaTpUIHON (opme.

5. OpToroHain3upoBaTh 33JJaHHYI0 CHCTEMY BEKTOPOB.
6. [TocTponTh OPTOHOPMHUPOBAHHBIN 0a3UC JWHEHHON
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000011[aeT OIBIT I
000CHOBaHUS
BBIOOpA
OITHMAJILHOTO
peleHust
MPUKIIAIHBIX 33124

CTpyKTypHBII ILnanupyembie
JJIEMEHT pe3yIbTaThI OrneHOYHBIE CpEeICTBa
KOMITETEHIINU o0yueHus
000JIOYKH 3aJTaHHOW CHCTEMbI BEKTOPOB.
OIlK-2.3 Cucremarmsupyer u | 3adanusa Ha peulerue 3a0ay U3z npogeccuonarbHou ooracmu,

KOMNIeKCHble 3A0aAHUsL

MartpudHoe npeICTaBICHUE IMHEWHOTO OTPaHUYEHHOT O
orepaTopa.

OpnHOo3HAaYHOE OTIpeieIeHNe JIMHEHHOTO OTPAaHMYEHHOT O
omneparopa marpuiieil. [IporpammMHas peanuszanus.
Meron Jleseppse.

JlaGopaTtopHas pabota Ne2

Metonast Kpsinoro, JlaHuIeBCKOTO U POCTOM UTEPALIUU IS
HAX0XJICHUSI COOCTBEHHBIX YMCEN U COOCTBEHHBIX (DYHKITUI
oreparopa, 3aJJaHHOT0 B MATPUIHOH (hopme

JlaboparopHas padota Ne3

[Ipouecc oproronanuzanuu I'pamma-IImuara. IIporpammuas
peannzanus

IlepeyeHbs NpUMeEpPHBIX BONPOCOB K IK3aMeHY 0 KypcCy
[TonsaTHE cieKTpa JMHEWHOTO OIepaTopa.

Haxoxnenne cobcTBeHHBIX uncell. BekoBoe ypaBHEHHeE.
ANTOpPUTM HaxOXJIEHUS COOCTBEHHOTO BEKTOPA.

Matpu4HO€e NpeACTaBICHUE JIUHEHHOTO OIPAaHUYEHHOTO
oreparopa.

OHO3HAYHOE ONpEEICHUE IUHEHHOTO OTPAaHUYEHHOT O
oneparopa marpuiieil. [IporpammHuas peanuzanus.

Meron Jleseppne.

Meton A.H. KpeutoBa. Haxoxaerne cOOCTBEHHBIX YHCEN.
Merton A.H. KpsinoBa. Haxoxienne coOCTBEHHBIX (DYHKITHHA.
Meroa A.M. JlanuneBckoro. HaxoxkaeHne coOCTBEHHBIX
4HCell.

Merox A.M. Jlanunesckoro. HaxoxaeHnne coOCTBEHHBIX
byHKIUH.

Mertoj mpocToii UTepaiuu.

IIpouecc oproronanuzanuu I'pamma-IImuara.

[Ipouecc oproronanuzanuu I'pamma-IImuara. IIporpammuas
peanmzanus

Heorpannuennsie onepatopsl. CHMMETPUYHOCTH U
CaMOCOTIPSKEHHOCTb.

Pacmmpenne MoyoXUTENBHO ONPENEIIEHHOTO OIlepaTopa.
Knaccudukanus Touek cuekrpa.

CHexTpsl pacIupeHUi U pacIIeIUICHIH.

CriekTp camMOCOTPSKEHHOTO OTepaTopa.

BrionHe HenpephIBHBIE ONIEPaTOPHI.

6) HOpH,ZLOK MMPOBCACHUA HpOMC)I(YTOqHOﬁ aTTeCTalluM, IOKAa3aTCIN U KPUTCPHUU OLICHHUBAHUA:

IIpomexyrounas arrtectanusi Mo AucuuiUinHe «CnekTpanabHasi Teopus AndgepeHINATBHBIX
0mepaTopoB» BKIIOYAET TEOPETUYECKHE BOMPOCH], ITO3BOJISIIOIINE OIEHUTH YPOBEHb YCBOEHHS
00yyaroImuMHCs 3HaHUH, U IPAKTUUECKUE 3a/IaHHs, BBIIBIIONINE CTENeHb C(DOPMUPOBAHHOCTH YMEHUI
Y BIIaJICHUH, TPOBOAUTCS B GOPME IK3aMEHA.
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DK3aMeH 110 TUCIUTUIMHE TIPOBOJUTCS MO Pe3yJIbTaTaM OTYETHOCTH Ha JJa0OpaTOPHBIX padoTax ¢
OTPOCOM B YCTHOH (hopMe 1o OuiieTaM 3K3aMeHa.

IMoka3zaTesin M KpUTEPHU OLEHUBAHUS IK3AMEHA:

— Ha OLIEHKY «OTJMYHO» (5 06a10B) — 00YYaIOLIHMIACs IEMOHCTPUPYET BEICOKUH YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U TITyOOKOe 3HaHHE yI4eOHOTO
MaTepHaia, CBOOOIHO BBIMONHSIET MPAKTUUECKUE 3aJaHus1, CBOOOIHO ONepupyeT 3HAHUAMH, YMEHUSIMH,
MPUMEHSICT X B CUTYaIlUsIX TIOBBIIICHHOW CJI0XKHOCTH.

— Ha OIEHKY «X0po1oy» (4 6aira) — 00yJaromuiics: IEMOHCTPUPYET CPETHIA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITCTCHITUI: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HEe3HAYUTEIbHbIC OIINOKN, HETOYHOCTH, 3aTPYAHEHHS IIPY aHAJTUTHUECKUX ONEPalHsiX, IepeHoce 3HAHNH
Y YMCHUH Ha HOBBIC, HECTAHAAPTHBIC CUTYaIUH.

— Ha OIEHKY «yAOBJIETBOPUTEIbHOY (3 6amna) — 00yJaronuiicss JEeMOHCTPUPYET MOPOTOBBI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIUI: B X0/1€¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OIIUOKH,
MIPOSIBISETCS OTCYTCTBHE OTJICIBHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YYArOIIUNACS UCITBITHIBACT
3HAYHUTENBHBIC 3aTPYAHCHUS NP OTNIEPUPOBAHIH 3HAHUSAMU M YMEHUSIMH TP UX MEPEHOCE HA HOBBIC
CUTYaIlUH.

— Ha OLICHKY «HeyI0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuiics JeMOHCTPUPYET 3HaHUS He OoJiee
20% TeopeTHueCcKOro MaTepuaa, J0MyCcKaeT CylIeCTBEHHbIE OIINOKH, He MOXET ITOKa3aTh
WHTEJUICKTYANbHbIC HABBIKH PEIICHHS MPOCTHIX 33/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6amt) — o0yJaromuiicss He MOXeET TIOKa3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BCICHUA U O6’L$ICHCHI/I$[ I/IH(I)OpMaHI/II/I, HE MOXET IMOKa3aThb MHTCIJICKTYAJIbHbIC HABBIKU
peIICHHS TPOCTHIX 33]1au.
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