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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Jluneiinas anre6pa

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: W.A. Uleifinak, n-p ¢pu3.-mMar. HayK, ZOLUEHT, JOLECHT

[Iporpamma obcyxneHa Ha 3acefannn Kadenpbl MareMaTuky 1 MaTeMaTiHueckux MetonoB ¢usnku 17.03.2020



AHHOTANMA

HGJ'ILIO JUCHHUITIINHBI ABJIACTCA (1)OpMI/IpOBaHI/Ie Y CTYACHTOB HAYYHOT'O MaTCMATUYCCKOTI'0 MBIIIJICHUS, YMCHUS
IIPUMCHATDH MaTeMaTH4eCKUi arrapar ajist HUCCJIEI0BAaHUMN YIKOHOMHYECKUX IIPOLECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTyICHTaMHU (yHIaMEHTAJIbHBIX 3HAHUN B 00JaCTH JIMHEHHON anreOpbl U aHATUTHYECKON
T€OMETPHUH, M3yYeHHE CIIOCOOOB pPELICHUs 3a7ad METOAaMH JIMHEHHOW anreOpbl M aHAINTHYECKOH
FEOMETPHH.

33]13‘[1/[ JAUCHUIIINHBI

- (hopmupoBaHre 0a30BBIX 3HAHWK B OOJIACTH JIMHEHHOW anreOphl W aHATMTUYECKONW T€OMETPUH Kak
JUCIUTUTHHBI, WHTETPUPYIONIEH 00IIeMareMaTndecKylo IOJATOTOBKY MPUKIAIHBIX MaTeMaTUKOB W
(M3UKOB W OOECIEUMBAIONICH TEXHOJOTUYECKHE OCHOBHI COBPEMCHHBIX HWHHOBAIMOHHBIX cdep
e TENbHOCTH;

- 00y4eHHe CTyACHTOB MPHHIIUIIAM IPUMEHEHNSI OCHOBHBIX ITOHATHH JIMHEHHON areOphl.
2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-5 Criocoben yuactBoBarh B ipoBeneHun  |OITK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIC,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHUI, U
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH anmaparype

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh [IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu
METO/I0B

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUIINHE (MOLY.II0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- OCHOBBI TEOPHUHU JIMHEWHBIX MPOCTPAHCTB, ONPEACICHNUS M CBOWCTBA MOANPOCTPAHCTB, UX 0a3UCOB,
CyMMBI U IlepeceueHusi, MeTol ['aycca pereHuss CUCTEM JINHEUHBIX YPAaBHEHHM, CBOMCTBA CIOXKEHUS U
YMHOXEHHUS MAaTpULl, ONPEAEIICHHE W CBOWCTBA paHra M OIpPEIEIUTENs MaTpHIbl, CBOMCTBa
KOMIUIEKCHBIX YUCEII;
- OIpeJeNieHHue JMHEHHOTO OTOOpa)keHHs, CBOWCTBa €ro siapa W obpasza, ompeleleHHue W CBOICTBa
COOCTBCHHBIX 3HAa4YeHWH, COOCTBEHHBIX W KOPHEBBIX BEKTOPOB, TEOPEMY O IKOPAAHOBOH ¢opme
oreparopa, onpeelIeHue U CBOMCTBA OMIMHEHHBIX U KBaJPaTHYHBIX (opM;
- TeopeMy O KaHOHMYECKOM BHJE KBAJpaTUUHOH (OpPMBI, 3aKOH HMHEPLUH, OIpEAeIeHUE
3HAaKOONPEACICHHON U 3HaKonIepeMeHHo! (opmbl, Kpurepuii CuibBecTpa;
- OIpEACIICHUE E€BKIMI0BA IPOCTPAHCTBA, OCHOBHI MHOIOMEPHOM €BKJIMIOBON I€OMETPUH, CBOMCTBA
CaMOCONPSIKCHHBIX, YHUTApHBIX W OPTOTOHAJIBHBIX OMNEPaTOpPOB, CBOWCTBA OWIMHEHHBIX U
KBaJIpaTUYHBIX ()OPM B EBKJINAOBBIX IPOCTPAHCTBAX.

YMETb:




- pemarb CUCTEMBbl JIMHEWHBIX ypaBHEHHWH, HAXOAUTh Oa3WChl U Pa3MEPHOCTH MOAIPOCTPAHCTB, HX
CYMM U TI€peCedeHUil, BBEIMUCHIBATH MATPUILY JIMHEHHOTO OIleparopa, HaXOAUTh COOCTBEHHbIC 3HAUYCHHS
1 COOCTBEHHBIC BEKTOPBI;
- TIPUBOAUTH MATPUILy ONEpaTopa K *KOPAAHOBOH (GopMme, HaAXOAUTh KAaHOHUYECKUI BUI KBaIPaTUIHOM
¢dopmsbl, uccaenoBaTh GOpMy Ha - 3HAKOOIPEACTICHHOCTH;
- onpenensiTh KaHOHUYECKUHM BUJ OPTOTOHAJIbHOIO, YHUTApPHOIO M CaMOCOIPSIKEHHOIO OIleparopa,
MPUBOIUTH KBAIPATUUHYIO (JOPMY K TJIABHBIM OCSIM OPTOTOHAIBHBIM MTPE0Opa30BaHUEM.

BJIaJICTh:
- anmapaToM MaTpUI] U JTMHEHHBIX YPaBHEHUH U €T0 MPHUIIOKECHUSIMHY;
- METOJJaM{ TEOPUH JIMHEHHBIX ONEpaToOpOB M KBAAPATUUHBIX (DOPM.

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

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

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| AHanutudeckas reoOMeTpUsi U BEKTOpHas ) ) 7
anreoOpa.
2 bunuHelinple W MONMyTOpalMHEWHBIE 4 4
(hopMBL.
3 bununHeiiHple W MONYTOpPAJIMHEHHBIE 4 ’
(OopMBI B €BKIIMOBBIX TPOCTPAHCTBAX.
4 EBKJINIOBBI M YHUTapHBIE TPOCTPAHCTBA. 2 2 7
5 KpuBsie BTOpOro nopsaka Ha MIOCKOCTH. 2 4
6 Jluneiinple  OTOOpaKEHUSI  JTMHEHWHBIX ) 5 5
IIPOCTPAHCTB.
7 JIuneitHbie MpoCcTpaHCTBA. 2 2
] ManI/II_ILIV U CHUCTEMBI  JIMHEUHEBIX 4 4 9
ypaBHEHUH.
9 Omneparopbl B €BKIUAOBBIX U YHUTAPHBIX 4 4 7
[IPOCTPAHCTBAX.
10 [loBepxHocT  BTOpOro  HoOpsiAKa B 4 4 10
MIPOCTPAHCTBE.
Htoro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. AHanuTHuecKas TeOMETpUs U BEKTOpHAas ajireopa.

OCHOBHBIC TIOHATHUSl JMHEHHOW anreOppl M aHAIUTHYECKOM Treomerpuu. CHcTeMa KOOpPAMHAT,
KOOpAMHATHOE MPOCTPAHCTBO.

2. bunuHeliHbie U MONyTOpaTuHEHbBIE (POPMBI.




bununeiinbie u kBagpaTruHbie GopMbl. CHMMETPUYHBIE, KOCOCHMMETPUYHBIE U SPMUTOBEI (DOPMBI.
OpTOTOHAIEHOCTE B CMBbICIE (GopM. SApo W HEBBIPOKIESHHOCTH (KOCO)CUMMETPUYHON (QOPMBL.
PasnoxeHne mpocTpaHCTBa B MPSAMYI0 CyMMY IMOIIPOCTPAHCTB, OPTOTOHAIBHBIX B CMBbICIE (HopM.
Meton Jlarpamxa mnpuBemeHus K cymme KkBagparoB. Teopema SkoOu. IlomoxurensHO w
OTpHIIaTeNLHO omnpeneneHHbie hopmbl. Kpurepunii CunbBectpa.

3. bunuHelHbIe ¥ MOy TOpaTHHEHHBIE (OPMBI B €BKJIMIOBBIX IPOCTPAHCTBAX.

bununeiinple u  KBagpaTtuuHble (GOPMBI B EBKJIWAOBBIX IpocTpaHcTBax. IlpuBenenue K
KaHOHUYECKOMY M HOpMaJIbHOMY BHaM Mapsl (OpM, OJTHA U3 KOTOPHIX 3HAKOOIIPECIEHHA.

[maBHBIE OCH U COOCTBEHHBIE YHCIIA.
4. EBKIMIOBBI M YHUTApHBIE IPOCTPAHCTBA.

EBxinnoBsl mpoctpanctBa. Ormpenenenne u npumepsl. HepaBenctBa Komm--ByHskoBckoro wu
TpPEYTOJIbHUKA. OpronopmupoBannble  0asucel.  Oproronanuzamust  ['pama--llmunara.
[ToampocTpancTBa M OPTOTOHANBHBIC JOMOMHEHUS. I30MOp(hU3M EBKIUAOBBIX IPOCTPAHCTB.
Marpuna I'pama. O0bpéM $n$-mepHOTO Mapauienenunena. YHUTapHbIC IPOCTPAHCTBA. buHeHbIe,
MOJTyTOpAJIMHEHHBIE M SPMUTOBBI (POPMBL. IPMUTOBO CKaJIsipHOE ITpou3BeaeHue. [loanpocrpancTsa u
OpPTOTOHAJIBHBICIOIIOIHEHUS.

5. KpuBble BToporo nopsiaka Ha MI0CKOCTH.

KBagparnunast ¢opma kpuBoil Broporo mopsaka. IlpuBenenue ¢GopMbl K KaHOHHYECKOMY BHITY.
Krnaccudukanust KpuBbIX BTOPOTro MOpsiAKa. DIUIMITHYECKHUNA, TUIIEPOOIINIECKU 1 mapabonndecKuit
cilydau.

6. JIuneitHpie 0TOOpaKEHUS TINHEHHBIX IPOCTPAHCTB.

Jluneiinbie omeparopsl, ONpe/esieHue U cBoicTBa. Snpo u obpas. Sapo u o6pa3 oneparopa. Marpuiia
oreparopa, ee U3MEHEHHUE MpH 3aMeHe 0a3ucoB. M3oMopdusM nuHEHHBIX MpocTpaHcTB. JInHeiHble
oIepaly HaJ OTOOpa)KeHUSIMH, KOMIIO3ULHUs (TIPOU3BEICHNE) OmnepaTopoB. JIMHeiHbIe onepaTopsl,
JEHCTBYIOLIME B OJJHOM ITPOCTPAHCTBE.

XapaKTepuCTUYEeCKUd MHOTOWICH. XapaKTepUCTHUECKOE YpaBHEHHE, COOCTBEHHbBIE 4Hcla U
COOCTBEHHBIC BEKTOpHL. YCIOBHS MNPHUBEIEHHUS MAaTPHLbl ONepaTopa K [AWArOHaJbHOMY BHIY.
AHBynupytouie MHorouseHsl. Teopema ['amunsrona--Kamm.

7. JInHeliHbIEe TPOCTPAHCTBA.

JIvHelHbIE MOANIPOCTPAHCTBA, IIPUMEPHl U cBOKCTBA. [lepecedueHne U cymma NOMIIPOCTPAHCTB, UX
coiictBa. [Ipsimas cymMMa nognpocTpaHcTB. Teopema 0 pa3MEPHOCTH CyMMBI JIByX NOAIPOCTPAHCTB.

8. Marpu1ipl ¥ CUCTEMBI TMHEWHBIX YPABHEHMI.

Matpunbl u BekTopbl. ClOKeHHE W YMHOXKEHHME Ha YHCJIO, CBOWCTBAa JIMHEWHBIX OIEpaIuil.
JInneliHas 3aBUCHUMOCTh MaTpHIl. YMHOXXEHHE MATPHIL], €T0 CBOMCTBA. MaTpuyHas 3allHCh CHCTEMBI
JINHEWHBIX YPaBHEHUM.

9. Oneparopsl B €BKIUI0OBBIX U YHUTAPHBIX IIPOCTPAHCTBAX.

ComnpsiKeHHBIN oreparop u ero cBoiictBa. CamoconpsikéHHbIe oneparopbl. COOCTBEHHBIC 3HAYCHUS
U COOCTBEHHBIEC BEKTOPBI CAMOCOMPSHKEHHBIX ONIEPATOPOB.

HpI/IBG,I[eHI/Ie MaTpHUIbl CaMOCOHpH)KéHHOFO orieparopa K I1naroHaJibHoOMYy BHUY.

OproroHasibHBIE U YHUTapHBIE peobpazoBaHusi. COOCTBEHHbIE 3HAUYEHUSI U COOCTBEHHBIE BEKTOPHI
OPTOTOHAJILHBIX M YHUTAPHBIX IPEOOpPa30BaHUMA.

KaHoHMueckuii Bui MaTpull OPTOrOHAIBHBIX U YHUTAPHBIX ITpeo0pa3oBaHuil.

10. IToBepxHOCTH BTOPOTO MOPSIIKA B IPOCTPAHCTBE.



KBanparnunas ¢opma noBepxHoCTH BToporo nopsiaka. [Ipusenenue Gopmbl K KAHOHHYECKOMY BHITY.
Knaccudukanums noBepxHoctel BTOporo nopsiaxa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIEeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs C TIOCKOH 1 MapKepamH.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. Kypc ananuTiueckoll TeOMeTpHU U TUHEHOH anreOpsl [Tekct] : yueOHuk ans By3zoB / /1. B.
bexnemuiieB .— 12-e uzg., ucnp. — M. : @uszmariut, 2008, 2009 .— 312 c.
2. COopHUK 337124 [0 aHATUTUIECKOW TeOMeTpHH 1 JInHeiHOH anrebpe [Tekcr] : yue6. mocobue s
By30B / JI. A. beknemumesa, A. 1O. IlerpoBuy, . A. Uy6apos ; o pen. . B. beknemumiesa .— 2-¢
u3J., nepepad. — M. : Gusmarnut : JIab.6a30Bbix 3HaHMIA, 2003, 2004, 2006, 2012, 2014 .— 496 c.

®onp nuteparypsl Kadeaps

JlononHuTenbHAs TUTEpaTypa
1. JlononHUTENBHBIC T1aBbI IMHEHHOH anreOpsl [Tekct] : yue0. mocobue st By3oB / /1. B.
BexnemumeB .— 2-e uszz., nepepad. u qor. — CIIO. : Jlans, 2008 .— 496 c.
2. Ananutuaeckas reomerpust [ Tekct] : yueOHUK A1 By30B : peK. M-BoM oOpa3oBanust PO / B. A.
Wneun, D. I ITo3usak .— M : duszmariut, 2003 .— 240 c.
3. Jluneiinas anre6pa [Tekcr] : yueOnuk i By30B / B. A. Unbun, O. I. [To3Hsak .— 6-¢ u3n.,
crepeorun. — M. : ®usmaniut, 2006 .— 280 c.
4. Kypc aHanMTHUECKOM TeOMETPHUH U JInHEHOH anreOpbi[ Teker] : yuebnuk mis By3oB / I1. C.
AnekcanapoB .— M. : Hayka, 1979 — 512 c.

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mporecce camMocTosTeNnbHON padoThl 00yJaoIUeCs] MOTYT UCIIOIb30BaTh MPOTPaMMHBIE CPE/ICTBA
MATLAB, Mathcad, WolframMathematica.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JInsl yCHenHoro 0CBOSHHs Kypca, IIOMUMO MTOCEUICHUS JISKIUH 1 CEMHHAPOB, OT CTYICHTOB TpeOyeTcs
caMmocTosATeNbHast paboTa B 00beMe He MEHee YeM Te 4Yachl, KOTOPbIE yKa3aHbl Ul KaKIOro paselna
nporpaMmbl. B OCHOBHOM, 3TO BpeMsi OTBOAMTCS Ha CaMOCTOSITEIILHOE pPEIICHHE 3a]ad, BXOISIIINX B
nBa 3anaHug. CaMOCTOSATENbHbBIE 3aHATUS BKIIIOYAIOT B ceOs Takke MOBTOPEHHE MaTepHuaia JIEKLUH,
CEeMUHAPCKUX 3aHSATHUA W MOATOTOBKY K IPOMEKYTOYHBIM TECTHPOBAHUSAM, KOTOPBIE HMPOBOISTCS JUIS
TEKYIIEro KOHTPOJIS 32 YCBOGHHEM MarepHaia. Bcero mpenmonaraercst IpoBecTH 3a ceMecTp 4 Tecta,
BBIITOJITHUTh MTOTOBYIO KOHTPOJIBHYIO pa®OTy MO pEIICHHI0 3a7ad B KOHIE CEMECTpa M 3aIlUTHTh
Ka)XJ0€ M3 JIByX CaMOCTOSTEIbHO BBIMOJHEHHBIX 3agaHuil. CTYIeHTHI, YCHEUIHO MpPOIIEALINE BCeE
(OpMBI TPOMEKYTOYHOTO KOHTPOJISL, JOITYCKAIOTCS K cja4ye dK3aMeHa 10 AUCIHILIHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: N.A. lllefinak, a-p ¢pu3.-Mar. HayK, JOLEHT, JOLEHT



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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-5 CriocobeH yuacTBOBarTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymncieHHbIe MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usyuenus aucuuiuinHbl «JIuHeiinas anreGpa» o0ydaromMics JOJIKEH:

3HAThb:

- OCHOBBI TEOPUHU JIMHEWHBIX MPOCTPAHCTB, ONPEACICHNUS M CBOWCTBA MOANPOCTPAHCTB, UX 0a3UCOB,
CyMMBI U IlepecedeHusi, MeTos ['aycca pereHuss CUCTEM JINHEWHBIX YPAaBHEHHM, CBOMCTBA CIOXKEHUS U
YMHOXEHHUS MAaTpULl, ONPEAEIICHHE W CBOWCTBA paHra M OIpPENEIUTENs MaTpHIbl, CBOMCTBa
KOMIUIEKCHBIX YUCEII;

- OIpeleNieHHue JHMHEHHOTO OTOOpa)keHHs, CBOWCTBa €ro siapa W obpasza, OmpeleleHHuEe W CBOICTBa
COOCTBEHHBIX 3HAa4YeHWH, COOCTBEHHBIX W KOPHEBBIX BEKTOPOB, TEOPEMY O IKOPAAHOBOH ¢opme
oreparopa, orpeelIeHue U CBOMCTBA OMITMHEHHBIX U KBaJPaTHYHBIX (opM;

- TeopeMy O KaHOHMYECKOM BHJE KBaJpPaTHUHONH (OpPMBI, 3aKOH HMHEPLUH, OIpEAeIeHUE
3HAaKOONPEACICHHON U 3HaKonIepeMeHHo! (opMbl, Kpurepuil CuibBecTpa;

- OIpEACIICHUE E€BKJIMI0BA IPOCTPAHCTBA, OCHOBHI MHOIOMEPHOM €BKJIMIOBOM I€OMETPUH, CBOMCTBA
CaMOCONPSKCHHBIX, YHUTApHBIX W OPTOTOHAJIBHBIX OMNEPaTOpPOB, CBOWCTBA OWIMHEHHBIX U
KBaJIpaTUYHBIX ()OPM B €BKJINAOBBIX IPOCTPAHCTBAX.

yMeThb:

- pemarb CUCTEMBbl JIMHEWHBIX ypaBHEHHWH, HAXOAUTh OA3WChl U Pa3MEPHOCTH MOAIPOCTPAHCTB, HX
CYMM U TI€peCedeHUil, BBEIMUCHIBATH MATPUILY JIMHEHHOTO OIleparopa, HaXOAUTh COOCTBEHHbIC 3HAUYCHHS
U COOCTBEHHBIC BEKTOPBI;

- TIPUBOIUTH MATPUILy ONEpaTopa K *KOPAAHOBOH (GopMme, HAXOAUTh KAaHOHUYECKUI BUJI KBaIPaTUIHOM
(dopmsbl, rccaenoBath GopMy Ha - 3HAKOOIPEACTICHHOCTH;

- onpenensiTh KaHOHUYECKUHM BUJ OPTOTOHAJIbHOIO, YHUTApPHOIO M CaMOCOIPSIKEHHOIO OIleparopa,
MPHUBOIUTH KBAIPATUUHYIO (JOPMY K TJIABHBIM OCSIM OPTOTOHAIBHBIM MTPe0Opa30BaHUEM.

BJIaJeTh:

- anmapaToM MaTpUI] U JIMHEHHBIX YPaBHEHUI U €r0 MPHUIIOKECHUSIMU;
- METOJJaM{ TEOPUH JIMHEHHBIX ONEpaTOpPOB M KBAAPATUUHBIX (DOPM.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

B nensix Tekyliero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPeAbLoyIIHX
3aHATHH 110 TEME MPOLLION JIEKIIUN WM B KOHLIE 3aHATHS 110 IPOMIEHHOMN TeMe.



3. [lepeyeHb THUNOBBIX KOHTPOJBHBIX 3aJaHUI, HMCHOJb3yeMbIX AJf OLEHKHM 3HAHMI,
YMeHHii, HABLIKOB

[TpomexyTouHas arrectanus no aucuuruinae «JIuHeinas anreOpa» ocyuiecTBisieTcs B hopme
9K3aMeHa. JK3aMeH MPOBOJIUTCS B yCTHOU (opme.

[TepeueHp KOHTPOJIBHBIX BOIIPOCOB JUIsl cIauM dK3ameHa B 1 cemectpe:
1. JIuneiiHbie GYHKIMU U CUCTEMBI JTMHEHHBIX YpaBHEHUN. DKBUBAJICHTHOCTh CHCTEM.
Meton I'aycca. CoBMeCTHBIE U HECOBMECTHBIE CUCTEMBI, OJJHO3HAUHAsl Pa3pelIuMOCTh
CUCTEM.
2. JIuneiinple mpocTpaHcTBa. JIMHEHAs 3aBUCUMOCTD U HE3aBUCHMOCTb BEKTOPOB.
Pasmepnocts u 6a3uc. Koopaunatsl BekTopa B 6a3uce.
3. llognpoctpancrBa. Cymma 1 iepecedeHne noanpocTpancts. [psmas cymma.
H3omophu3M TUHEHHBIX TPOCTPAHCTB.
4. Jluneitapie oToOpakeHus. Sapo u oopa3 oToOpakeHusI.

5. Marpuipl. CiiojkeHue 1 yMHOKEHUE MaTpull. MaTpuna JIMHEHHOTro 0TOOpayKeHUsI.
Marpuia KOMIO3UIUN OTOOpaKEHUH.

6. Panru Matpuiiel o cTpokam u ctondam. Teopema o COBIAJACHNN PAaHTOB. Y CIIOBHUE
COBMECTHOCTH U Pa3MEPHOCTb IIPOCTPAHCTBA PELICHUH CHCTEMbI JINHEHHBIX ypaBHEHUN B
TEPMHHAX PAHra €€ MaTPULIbI.

7. Onpenenurens MaTpulbl. [loMnaMHERHOCTh U KOCAsi CHMMETPHSI ONPEAETUTENS.
ENMHCTBEHHOCTH MOMINHEHHON KOCOCUMMETPHYHOM (DYHKIIUU CTPOK.

8. CBoiicTBa onpeaeuTes.

9. OOparnas MaTpuua.

10. KBagpaTHble cucTeMbl IMHEHHbBIX ypaBHeHul. Popmyisl Kpamepa.

11. Marpuna nepexojia OT OJHOTO O6a3uca JMHEHHOTO MPOCTPAHCTBA K APYroMy. 3aKOH
npeoOpa3oBaHus KOOPIUHAT BEKTOpa IIpH 3aMeHe 0a3uca.

12. JIuneitnbie onepaTopsl. MaTpuna onepatopa B 6a3uce. 3aKoH peodpa3oBaHus MATPHIIBI
oreparopa IpH 3ameHe 6asuca.

13. VHBapmaHTHBIC IONPOCTPaHCTBA oniepaTopa. COOCTBEHHbIE 3HAYCHUS U COOCTBEHHBIE
BEKTOPBI. XapaKTepUCTUUECKUI MHOTOUIeH. ONpenenuTeNb U Clel JUHEHHOTO OepaTopa.
14. KommiekcHble uncia. Anredpandeckasl U TpUroHoMeTpuueckasi opMbl 3aicu
KOMIUIEKCHBIX uncen. @opmyna Myaspa. KopHU U3 KOMIUIEKCHBIX YHCEIL.

15. MHorousneHs! ¢ KOMIUIEKCHBIMU K03 duientamu. OcHOBHas Teopema aareopsl.

16. Teopema be3y. PaznoxeHnne Ha MHOXKHUTEIH MHOTOWIEHOB ¢ KOMITJIEKCHBIMH U
JNEeNCTBUTENbHBIMU KO3 DULIMEHTaMHU.

17. KommnnekcHble TuHeHHbIe mpocTpaHcTBa. KoMinekcudukanys 1 OBeIIecTBICHHUE.

18. CtpykTypa HHBapHAaHTHOTO TOANPOCTPAHCTBA JTMHEWHOTO OTIepaTopa B KOMIUIEKCHOM
npoctpaHcTBe. COOCTBEHHBIE U NTPUCOEIMHEHHBIE BEKTOPHI. JKopiaHOB 6a3uc 1 kopJaHoBa
HOpMaJibHas popMma.

19. bununeitnsie popmbl. Matpuiia 6unuHeHo# GopMbl. 3akoH peoOpazoBaHKs MaTPHULIBI
pu 3aMeHe 6a3uca.

20. CuMMeTpuyHbIe OMIIMHEHHbIE U KBaapaTUYHble GopMbl. OpPTOroOHaIbHBIE TOTIOIHEHHS.
IIpuBeneHne K KAHOHMYECKOMY BHly. 3aKOH HHEPLIUH.

21. 3nakoonpeneneHHble U 3HaKonepeMeHHbie popmbl. Kputepuit Cunbectpa.

22. TlomyTopanuHeitHbIe 1 APMUTOBBI (POPMBI B KOMILIEKCHOM IIPOCTPAHCTBE.

23. EBxnmnioBsl npoctpancTBa. JnuHbl U yrisl. HepasenctBa Ko — ByHsikoBckoro u
TpeyroiabHuka. OpToHOpMHpOBaHHbIE 6a3uckl. [loampocTpancTBa U OPTOrOHAIbHBIE
nornonHeHus. M3omMopdu3M eBKINI0BBIX IPOCTPAHCTB.

24. OnepaTopsl B €BKJIMIOBEIX IpocTpaHcTBax. ConpspkeHHBIN onepaTop. MaTpuia
COIPSIKEHHOI0 OllepaTopa.

25. CaMoconpshKEHHBIE OTIepaTophl U MX CBoWcTBA. KaHOHMYECKHiA BU]I.



26. YHUTapHBIC U OPTOTOHATIBHBIC ONIEpaTOPhl M X cBoMcTBA. KaHOHMYeCKuit BUT
YHUTApPHOT'O U OPTOTOHAIIBHOTO OIlepaTopa.
27. TlonsipHoe pa3nokeHue HEBBIPOXKICHHOIO OlepaTopa.

28. bununeliHble ¥ KBaipaTUYHbIE (POPMBI B €BKIIMIOBBIX IPOCTPAHCTBAX. [ IaBHBIE OCH U
coOCTBEHHBIE 3HaUEHUS KBaapaTuyHoi hopmbl. [IpuBeaenre kBaapaTHUHON POPMBI K
KaHOHUYECKOMY BUAY OPTOTOHAJILHBIM MPE0OPa30BaHUEM.

29. Knaccudukaius KpUBbIX BTOPOTO MOPSIKA Ha MIIOCKOCTH.

IIpuMepbl 3K3aMeHAUMOHHBIX OMJIETOB:

Buaer 1

1. JluneitHple GYHKIMHM M CUCTEMBI JIMHEHHBIX YpaBHECHUH. DKBUBAJICHTHOCTH CHCTEM.
Meron 'aycca. CoBMeCTHBIE M HECOBMECTHBIE CUCTEMBbI, OJIHO3HAUHAS

pPasp€IuMOCTb CUCTEM.

2. CumMmeTpuuHble OMIIMHEHHbIE U KBaapaTHUHbIe GOpMbl. OpTOrOHATIBHBIE
nonoiHeHus. [IpuBeneHne Kk KaHOHUYECKOMY BHLy. 3aKOH MHEPLIUH.

Bujer 2

1. Jluneitable oToOpaxkeHus. Sapo u 00pa3 oToOpakeHUsI.
2. TlonmyropanuHelHble U SPMHUTOBBI POPMBI B KOMIUIEKCHOM MTPOCTPAHCTBE.

Buaer 3

1. Marpuua nepexonia ot 0AHOTo 6a3uca TUHEHHOr0 MPOCTPAHCTBA K IPYroMy. 3aKOH
peoOpa3oBaHus KOOPJUHAT BEKTOPA IPU 3aMeHe Oazuca.
2. Knaccudukarus KpuBbIX BTOPOTO MOPSIKA HA MIIOCKOCTH.

4. Kputepuu oueHUBaHUs

OueHka

basel

Kpurepun

10

BeicTaBigercss  CTyACHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHUS y4eOHOH MIporpamMMbl  JUCIUIUIUHBI,
MPOSIBJIAIONIEMY MHTEpPEC K JAaHHOW NPEeIMETHOMN
o0acTH,  MPOJIEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO U TBOPYECKU IIPUMEHSATD UX HA IPAKTHKE
IIpU pPEUICHUM KOHKPETHBIX 3aJay, CBOOOJHOE U
MIPaBUIIbHOE 0OOCHOBAHUE NMPHUHSTHIX PELICHUH.

OTJIMYHO

BeicTaBnsiercs  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOM MNpOrpaMMbl AMCHUUIUIMHBL U
YMEHHE YBEPEHHO NMPUMEHSATh UX Ha MPAKTUKE MPH
pelleHMM KOHKPETHBIX 3ajad, CBOOOJHOE U
IpaBHWJIbHOE 00OCHOBAHUE NMPUHSATHIX PELHICHHH.

BoicTaBiieTcss  CTyACHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOM MpOrpaMMbl JMCHUUIUIMHBL U
YMEHHE YBEPEHHO ITPUMEHATh UX HA IPAKTUKE TPH
pelIeHUH  KOHKPETHBIX  3a7a4d, I[PaBHIbHOE
000CHOBaHUE MPHUHSTHIX PEIIEHUH, C HEKOTOPHIMHU
HEJI0YETAMH.

XOPpOLIO

BricTaBisiercst CTyneHTy, €Ciau OH TBEpIO
3HACT Marepuang, TIPaMOTHO U MO CYIIECTBY




M3JIaraeT €ero, yMeeT IPUMEHATh II0Jy4CHHbIE
3HaHMUA HA IPAKTUKE, HO HEIOCTATOYHO IPaMOTHO
00OCHOBBIBACT MOJYYCHHBIE PE3YIIbTATHL.

BeicTaBnsiercs CTyIneHTy, €cid OH TBEPAO
3HaeT MaTepuayl, TIPaMOTHO U 10 CYILECTBY
U3JIaraeT €ero, yMmeeT IPUMEHSTh I0Jy4YeHHbIE
3HAHUS Ha [IPaKTUKE, HO JIOIYCKAeT B OTBETE UJIH B
peLIeHUH 33]a4 HEKOTOpPble HETOUHOCTH.

BricTaBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuall, IrpaMOTHO n 110
CymICCTBY H3jaracr ¢€ro, ymMeeT IMNpUMCHATb
IIOJIYUCHHBIC 3HaHUA Ha IIPAKTHKE, HO JOITYCKACT B
OTBCTC UJIM B pCHICHUH 3a4a4 JOCTATOYHO 00JIBIIIOE
KOJIMYECTBO HETOYHOCTEH.

YJI0BJIETBOPUTEIILHO

BricraBnsiercst  CTyAeHTY, IOKa3aBIIEMY
(bparMeHTapHBIN, pa3pO3HEHHBIN XapaKTep 3HAHUH,
HEJOCTATOYHO  TPAaBWIbHBIE  (OPMYIUPOBKHU
0a30BBIX TOHATUN, HAPYIIEHUS JIOTUYECKOM
MOCJIeI0BATEILHOCTH B U3JI0KEHUHU MPOTPAMMHOTO
MaTtepuanga, HO MPU STOM OH OCBOHJI OCHOBHBIE
paznenbl ya4eOHO# mporpamMmbl, HEOOXOUMBIC ISt
NalbHEUIIero OoOy4YeHHs, U MOXKET MPUMEHSTh
MOJIy9CHHBIC 3HAHUS MO 00pasiy B CTaHIAPTHOMN
CUTYaIUH.

BeicTaBnsiercs  CTyAeHTY, IIOKa3aBLIEMY
(bparMeHTapHBI, pa3pO3HEHHBIN XapaKTep 3HAHUH,
JIONyCKAOLEMy  OIIMOKM B (OPMYJIHPOBKAX
0a30BbIX IOHSTUN, HapyUIEHHs] JIOTMUECKOMN
IIOCJIEI0BATEILHOCTH B U3JI0KEHUU IIPOTPAMMHOI0
MaTepuaia, cj1abo BlIaJeeT OCHOBHBIMH Pa3JielaMu
y4yeOHOIl  mporpaMmbl, HEOOXOIUMBIMH  JJIS
JaJIbHENIIero OO0y4eHHs U C TPYIOM INpPUMEHSET
MOJIy4YEHHBbIE 3HAHMSA JaXe B  CTaHIApPTHOHU
CUTYAaIUH.

HEYAOBJICTBOPUTCIBHO

BeicTaBnsiercs CTyA€HTY, KOTOPBIA HE 3HAET
00JIbIIEH YacTU OCHOBHOI'O COJEp)KaHUsl y4eOHOM
porpaMMbl  TUCHMILJIMHBI, JIONyCKAaeT TIpyOble
OLIMOKU B (POPMYIUPOBKAX OCHOBHBIX MPUHIUIIOB
U HE yMEET UCIOJIb30BaTh MOJIYyYEHHBIE 3HAHUS NIPU
pELIeHNH TUTIOBBIX 3a/1a4.

BeIcTaBisieTcst CTyIeHTY, KOTOPBIM HE 3HAET
OCHOBHOT'O COJIepKaHHsl y4eOHOM MporpaMMel
JTUCIUIUIMHBI, JO0MycKaeT rpyOeiire omuoKkd B
(dopmynHMpoBKax 0a30BBIX MOHATUIN TUCIHUIIMHBI U
BOOOIIle HE HMEEeT HAaBBIKOB PEIICHUS THUIOBBIX
MIPaKTUYECKUX 3a]ad.




5. MeTtoguueckue MaTepuajbl, Onpeie/siioliue NPoOLeAYPbl OLEHUBAHUS 3HAHUIA,
YMEHHii, HABbIKOB M (MJIH) ONBITA AeATEJIHLHOCTH

[Ipu mpoBeneHuu sK3aMeHa oOydarolieMycsi npefocTaBisercs He MeHee 40 MHUHYT Ha
noaroroBky. Ompoc mo Owiery U OTBETHl HA JIOMOJHHUTEIBHBIE BOMPOCHI HE JOKEH
MPEBBIIIATh JBYX aCTPOHOMHUYECKUX yacoB. [1o 3aBepiiieHny OTBEIGHHOTO Ha OTPOC BPEMEHH,
HK3aMEHATOp JOJKEH  BBICTABUTH  OOydYaromemMycsi OLEHKY B  COOTBETCTBUH C
BBIILICTIPUBEICHHBIMU KPUTEPHUSIMHU.



