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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUECKOTO
MOJIEJIMPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIIET0BAaHUT;

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0JIeM, BO3HUKAIOIIUX B
XoZle TpOoQEecCHOHATBHON  NESATEIbHOCTH, TPHUBJIEKATh JUISI WX pemeHus  (usmko-
MaTeMaTUYeCKUN anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI SBISIOTCS CICAYIONINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (U3HUYECKHE H
MaTEeMaTUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (PU3NYECKHE 3aKOHBI U MATEMATHYCCKUE METOJbI s
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIINUX B XOJA€ NMPO(ECCUOHATBFHOU ACITETbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYEeCKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHAIbHON [eATENbHOCTH M MpPHUBIEKATh [UIsl WX pelleHus (U3HKO-
MaTeMaTUYECKUI anmnapar U COBPEMEHHBIE KOMIIBIOTEPHbIE TEXHOJIOTUU

2. OueHoYHbIe MATEPHAIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHNBAHUS

DEMEHTHI TEKYILETO KOHTPOJIS:
— KOHTpPOJIbHAs paboTa;

Kontponshas pabora Nel (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

IIpumepsl 3anau:

4 7 6 2
1. BerauciauTe onpeaennTenb -2 i i (?;.OTBCTI -30.
0 45 3
2. Peminth MaTpuyHOE ypaBHEHUE
-2 -1 0 2 1 3 -20 -8 -12
3 2 1|-X=[5 3 2|.Omer:| 38 15 21
4 3 3 1 4 3 -1 -3 4
-1 2 4 7
3. UccnenoBath, 4eMy paBeH paHT MaTpPUIIb B 3aBUCUMOCTH OTA: | 1 0 2 -1
-3 8 A 27

OtBet: npu A =—14 paHr paBeH ABYM, ITPU APYTHX — TPEM.
KonTponsnas padora Ne2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. UccnenoBaTh M peIIUTh CUCTEMY B 3aBUCUMOCTH OT TTapameTpa A:



Ax+y-3z=2

3x-2y+Az=-5
Sx-y-z=-3
A+1 8(A+3 8
OtBeT: X =——; y= ( ) ; Z= ; IpH A = 2 cuCcTeMa HeolpeAeéHHa, pu A = -9 —
A+9 A+9 A+9
HECOBMECTHA.

2. Haiitu obmiee perienne cucteM (WM JOKa3aTh, 9TO CHCTeMa HecoBMecTHA). JlJist oMHOpOaHOM
CHUCTEMBbI HATH QyHAAMEHTAIBHYIO CUCTEMY PEIICHUI:

4 -3¢ 42X —x' =8 6X -2X +3x +4x' +9Xx =0
3¥ 2 +x -3x'=7 3x - X +2xX +6x' +3x =0
2x - X —5x'=6 6xX -2X +5x +20x'+3x =0
5 -3X +x -8x'=1  9x' -3xX +4x +2x' +15x =0

KontpomnsHas padora Ne3 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. Haiitu 6a3uc 1 pa3MepHOCTh JIMHEHHOTO MOANPOCTPAHCTBA, HATSIHYTOTO Ha JJAHHYIO CUCTEMY
BEKTOPOB:

Zil :(17 43 13 _3)
G, =(1,-2,~11).
Zi} =(19 7, 25_5)

2. HaiiT HOpMaIbHBIN BUI KBaJPaTHUHON (hOPMBI

(x') +3(x*) +4(x’) —4x'x* —4x'x’ —2x°x°.
3. Haiitu coOCTBEeHHBIC Ynciia 1 COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIepaTopa, 3aJJaHHOTO
MaTpHULEN

3 1 1
-3 1 3
2 0 3

Kputepuu onenvuBanus:
Pe3ynbpTaThl KOHTPOJNBHON pPabOTHI OMPEAEINSIOTCS OLEHKAMU «OTIMYHOY», «XOPOIIO»,

«YOOBJIETBOPHUTCIBHOY, «KHCYAOBJICTBOPHUTCIIHEHO.

'{'.I'ucu.u'.i.'i_ KpHTepul coOTRETCTRHA
OTan4Ho =000 1anaHii BRINOMHEHD NPABHIBHO
XKopow T%n — 0% 3a0aHHA BRITOIHEHO NPRBILTRHO
Y AoBISTROPHTEIBHD 50% — T0% amaHH BEIIOIHEHD NPIBILTEHD
HeyvnopneTBopiTensHD < 50% nnaHini BENOIHEHD NPABRTEHO

3. OneHo4YHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHOI ATTeCTALUM) U
KPHUTEPUH OLlCHUBAHUSA

[lepBast yacTh 3K3aMEHa MPOBOJUTCSA MO OWieraM B MUCHMEHHOW (opMe C YCTHOM
3alUTON. DK3aMEHAIIMOHHBIN OUIIET COCTOUT U3 ABYX TEOPETHUYECKHX BOMPOCOB, MPOBEPSIIOMINX




POOIIK-1.1, POOIIK-2.1. Bropas yacTh 3K3aMeHa MpeACTaBIsAET cO00i Oeceay co CTyACHTOM,
B KOTOpOU IMPOBEpsIETCS 3HAHWE OCHOBHBIX (OpMYIHPOBOK TeopeM U ompenenenuit (POOIIK-
1.1, POOIIK-2.1) u ymenue permenust TunoBsix 3aaad (POOIIK-1.2, POOIIK-2.2).

TeopeTnyeckre BOMPOCHI:

. [lepecTaHOBKM M MOJCTAaHOBKH YHCEI.

. Onpenenurenyu nopsiaka n ¥ UX CBOMCTBA.

. Munop. Anrebpanueckoe gonoiHenue. Teopema Jlammaca.

. JIuneiinble onepauuy Hag Marpuiamu. CBoMCTBa onepaui.

. IIpousBenenune marpui. CBOKCTBA ONIEpaIUU.

. ObparHas matpua. AJITOPUTM HaXOXKACHUSI OOPAaTHON MAaTPHIIBIL.

. IlepBoe onpenenenune panra MaTpuilbl. MeTo okaiMIIEHUSI MUHOPOB.

. Onpenenenue TMHENHON 3aBUCUMOCTH CTPOK. BTOpOe onpenenenne panra MaTpUIIbl.
. Beruncnenue panra MaTpHIlbl METOJIOM 3JIEMEHTApHBIX MpeoOpa3zoBaHUil.
10. Teopema o 6a3ucHomM muHope. CrieACcTBUS U3 TEOPEMBI O Oa3MCHOM MUHOPE.
11. Teopema Kponekepa — Kanesmim.

12. Teopema Kpamepa.

13. Pemienue npou3BoIbHOM JTMHEHHONW CUCTEMBI.

14. Cuctembl OTHOPOAHBIX TUHENHBIX YPABHEHUH.

15. AnreGpanveckue CTPYKTYpHI.

16. Onpenenenue JIMHEHHOTO MPOCTPAHCTBA.

17. Tlonsitue 6a3uca B TMHEHHOM IIpocTpancTBe. KoopnHaThl BEKTOpa.

18. 3omopdu3M TMHEHHBIX TPOCTPAHCTB (OMpeAeIeHUE U TeopeMa).

19. IToanpocTpaHcTBa JIMHEHHOTO MPOCTPAHCTBA.

20. JIuneiinast o00yI04Ka.

21. ®CP o1HOpPOAHOM CUCTEMBI YpABHEHUH.

22. IIpeobpazoBanue 6azuca. [IpeobpazoBaHus KOOPAUHAT BEKTOPOB.

23. OnpeneneHue U MaTpuIia JMHEHHOTO ONepaTopa.

24. Slnpa u neext TMHEHHOrO onepaTopa.

25. O6pa3 MTMHEHHOTO oIlepaTopa U paHT JUHEWHOTO oIeparopa.

26. [IpeobpazoBaHre MaTpPHIIBI IMHEHHOTO OrepaTopa pu 3aMeHe Oas3uca.
27. CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE YHCIIA JIMHEHHOTO OIepaTopa.
28. Jluneiinbie U OWIMHEIHBIE (DOPMBI.

29. KBaaparuunbie GOpMBI M ©X MATPHUIIBI.

30. Meton Jlarpanxa.

31. ITonoxuTeNbHO ONpeneIeHHbIE KBaIpaTUIHBIC (DOPMBI.

32. CxanspHoe npoussenenue. EBkinaoss! npoctpanctsa. HepaBencTso Komn —
ByHnsikoBckoro.

33. OpToroHajibHbIE MAaTPHIIBL.

34. [Ipouecc opTOrOHAIU3ALIHH.

35. CamoconpsKeHHbIE TMHEWHBIE ONIEPATOPHI.

36. IlpuBeneHue KBaApaTUIHON (OPMBI K TJIABHBIM OCSIM.

O 0 1 N DN B W —

[Tpumepsl 3anau:

Pemnth MaTpuuHOE ypaBHEHHE
-2 -1 0 2 51

X3 2 1]=l1 3 4
4 3 3 323



Haiitu coOCcTBEeHHBIC Uncia M1 COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIepaTopa, 3aJJaHHOTO
MaTpuuen

2 1 =2
2 2 4
0 2 1

Haiitu ¢pyHnameHTanbHyI0 CUCTEMY PEIIeHUH ISl OTHOPOIHOW CHCTEMBI

3+ X 42X +5x +3x =0
5X +3X +4x +7x' +6x =0
7x +5X 46X +9x' +9x =0
4x + 2x +8x' +3x =0

Kputepuu onenuBanus:

Pesynbrarel  9K3aMeHa ~ ONPEAENSAIOTCS  OLUEHKAMH  «OTIUYHO»,  «XOPOLIO»,
«YIOBIIETBOPUTEIBHO», «HEYOBJIETBOPUTEIHHOY.

OneHKa «OTJIIMYHO» BBICTABIIETCS, €CIM HAa TEOPETUYECKHUM BOINPOC J1aH Pa3BEPHYTHIMI
OTBET C BOCIPOM3BEIECHHEM JI0KA3aTelIbCTB 0€3 CYIIECTBEHHBIX HETOYHOUYTEH W BCE 3aJauu

perieHsl 6e3 OmooK.
OI.[GHKa «XOpOoHIO» BBICTABIIACTCA, CCJIIM CTYACHT 3HACT OCHOBHBIC YPABHCHHUA U CBOIICTBa
U3yYaeMbIX T€OMETPUYECKHX OOBEKTOB, HO C HETOYHOCTSMH BOCIPOU3BOAMT JOKA3aTeIbCTBA

U3YUYEHHBIX TEOPEM.
OneHka «yIOBJIETBOPUTEIBHO» BBICTABISICTCA, €CIUM CTYJEHT 3HACT OCHOBHBIE
YPaBHEHHsI W CBONCTBA H3Y4YaeMBIX TI'€OMETPUUYECKUX OOBEKTOB, HO HE BOCIPOHM3BOJIUT

J0KAa3aTeNNbCTBA 3YUYCHHBIX TEOPEM.

OneHka «HEYJIOBIETBOPUTEIILHO» BBICTABISECTCS, €CIIM CTYJIEHT MUMEET CYHIECTBEHHBIE
npo0Oesibl B 3HAHUM OCHOBHOT'O y4eOHOro MaTepuaia, AOMyCKaeT MPUHIMIHUAIbHbBIE ONIMOKH B
BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUH.

4. OueHouyHbIe MaTepHaJIbI IS NMPOBEPKH 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHLIMIA)

3agaun (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2):

-2 0 13 6
—4
1. Bpluucnuth onpenennuTenb . OtBer: 40.
2 3 -7 =5
3 11 =27 =20
4x -3xX +2x - x' =8
3 -2xX +x -3x' =7
2x - X -5x'=6
5 -3xX +x -8x' =1
3. Haiitu coOcTBeHHBIEC YHCIa U COOCTBEHHBIE BEKTOPBI IUHEHHOTO OTNIepaTopa, 3aJaHHOTO
MaTpuuen

2. Jloka3arh, YTO CHCTEMa HECOBMECTHA:



-1 2 -1
2 1 2.
0 3 2

Nudopmanus o paspadoTunkax

Huxonbckuii Anexcannp BamumoBuu, crapmmii mpernofaBaTenb Kadeapbl reoMeTpuu
MM®O.
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