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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BJIsIeTCS (POPMUPOBAHUE CIIECAYIOMINX KOMIIETSHIUH:

OIIK-1 CnocoGeH ucronp30BaTh B MPOPECCHOHAIBHON IEITETbHOCTH OCHOBHBIEC 3aKOHBI
€CTeCTBEHHOHAYYHBIX U OOIEMH)KEHEPHBIX TUCIMILIMH, TPUMEHITh METOABI MaTEMaTUYeCKOTO
MOJIEIINPOBAHMS, TEOPETUUECKUX U SIKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUMN;

OIIK-2 CnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYHTHOCTD MTPOOJIEM, BOZHUKAIOUINX B
X0Jle NpOPECCUOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelieHus  (usmko-
MaTeMaTUYECKUH anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH.

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SBIISIOTCS CIENYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHITNH:

POOIIK-1.1 3Haer ¢yHIaMeHTaNbHbIE 3aKOHBI MPUPOJABI U OCHOBHBIC (HU3UYECKUE U
MaTeMaTHUYeCKHUEe 3aKOHbI

POOIIK-1.2 Ymeer npuMmeHsTh (pU3MUECKHe 3aKOHBI M MaTEeMATHYECKUE METOMABI IS
pelIeHus 3a/1a4 TEOPETUYECKOT0 U MPUKIAIHOTO XapaKTepa

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHON CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MpOo(eCCHOHATBHON AESITETbHOCTH, U METOAUKY IpPUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOTO annapaTa 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh TTPOOJIEM, BOZHUKAIOIINX
B Xoze MNpo(hecCHOHAILHOW JAEATENbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OnleHOYHbIE MaTepPUAJIbI TEKYLEro KOHTPOJIS 1 KPUTEPUHU OLleHUBAHUS

DIeMEeHTHI TEKYIETO KOHTPOJIS:
— KOHTpOJIbHAs paboTa;

Kontponbhas padora Nel (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

[Tpumepsl 3anau:

4 7 6 -2
1. BerauciauTs onpeaenuTenb -2 2 j 3 . OtBet: —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 -11 -3 -4
-1 2 -4 7
3. UccnenoBath, 4eMy paBeH paHT MaTpUIlbl B 3aBUCUMOCTH OTA: | 1 0 2 -1
-3 8 A 27

OtBert: ipu A = —14 paHr paBeH ABYM, NIPH IPYTUX — TPEM.
KontpomnbHas pabora Ne2 (POOIIK-1.1, POOTIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. UccnenoBath U pelIuTh CUCTEMY B 3aBUCHMOCTH OT Iapamerpa A:



AX+y—-3z=A

3X—2y+Az=-5
5X—-y—-z=-3
OtBet: X = /1—+1; y= 8(2+3) ;2= 8 ; IpH A = 2 cucTeMa HeomnpeaenéHHa, mpu A = —9 —
A+9 A+9 A+9
HECOBMECTHA.

2. Haiitu oOmee pemienue cucteM (WK 10Ka3aTh, YTO CHCTEMa HecoBMecTHA). [l oqHOpOAHOM
CHCTEMBI HATH (yHIAMEHTAIBHYIO CUCTEMY PEIICHUI:

A —3xX% 42X —xX =8 6X -2X+3xX+4X +9xX =0
34 -2 +X-3xX¥=7 33X - X+2X +6X +3xX =0
2X - X —5X =6 6X-2X+5x+20X +3X =0
5X -3X+X-8xX¥ =1 9X -3X +4x +2X +15X =0

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

1. Haiit 6a3uc v pa3MepHOCTb JTUHEHHOTO OANPOCTPAHCTBA, HATSIHYTOTO HA JJAHHYIO CUCTEMY
BEKTOPOB:

a=(41-3)
a,=(0-2-11).
a,=072-5)

2. Haifti HOpMaIbHBIN BU KBaIpaTUIHON (DOPMBI

(X2 +3(x%)? +4(x%)? —4x"X* —4x'x® - 2x°%°.
3. Haiitu co6cTBEHHBIE UnCIia 1 COOCTBEHHBIE BEKTOPHI IMHEHHOTO OMepaTopa, 3alaHHOrO
MaTpuLen

3 1 1
-3 1 3|
2 0 3

Kpurepun onieHuBanus:
Pe3ynpTaThl KOHTPOJIBHOM pabOTHI ONPENENAIOTCA OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,

«YIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIILHOY.

ChyeHka KpHTEpHH COOTRETCTRIEA
L85 TR TET = 0% sanaHnH BRITOIHEHO IPaBHITRHO
XKopoun T%n — 0% 3anaHHA BEIIOIHEH NPEREILUTRHO
Y IORISTROPHTEIBHD 50%n — TO% sagaHui BEIMOIHEHO NPRBLTEHD
HeyvnopnerBopRTensH = 50% Ta0aHE BRINOTHEHD NPQBATEHD

3. OueHOYHbIE MAaTEePHAJIbl HTOTOBOI0 KOHTPOJIsI (MPOMEKYTOYHOM aTTeCTAIlUN) H
KPUTEPHUHU OLlECHUBAHUS

[lepBas vacTh SK3aMeHa TPOBOJIUTCA MO OWJIETaM B TMUCBMEHHOW (GoOpMe C YCTHOM
3alUTON. DK3aMEHAIlMOHHbIN OMJIET COCTOUT U3 JBYX TEOPETUUYECKUX BOIPOCOB, MPOBEPSIONIIUX




POOIIK-1.1, POOIIK-2.1. Bropas yacTh 5K3aMeHa MpeacTaBisier co0oil Oeceny co CTyIeHTOM,
B KOTOpPOH MPOBEPSETCS 3HAHHWE OCHOBHBIX (popmMynupoBok TeopeMm u ompeneneHuit (POOITK-
1.1, POOIIK-2.1) u ymenue pemenus Tunosbix 3anad (POOIIK-1.2, POOIIK-2.2).

Teoperuyeckue BOIPOCHL:

. IlepecTaHOBKM U TIOJICTAHOBKYU YHCEN.

. Onpeaenuteny nopsiKa N ¥ UX CBOKCTBA.

. Munop. Anrebpandeckoe gononnenue. Teopema Jlamnaca.

. JIuneitnpie onepanuu Haa MaTpuaMu. CBOWCTBA ONEpaIvid.

. [IponsBenenne marpui. CBoMCTBa ONepaluu.

. OGpaTHas MaTpuIia. AJITOpUTM HaXO0KICHHS OOPaTHOM MAaTPHIIHI.

. IlepBoe onpenenenue panra MaTpuisl. MeToa OKaiMIIEHUS] MUHOPOB.

. Onpenenenune TMHEWHOM 3aBUCUMOCTH CTPOK. BTopoe onpenenenne panra MaTpuilbI.
. Bbruucnenue panra MaTpHiibl METOJIOM 3JIEMEHTAPHBIX IPeoOpa3oBaHuUi.
10. Teopema o 6a3ucHom muHope. ClieICTBUSI U3 TEOPEMBI O 0a3MCHOM MHHOPE.
11. Teopema Kponekepa — Kanemiu.

12. Teopema Kpamepa.

13. Pemenue npou3BOILHOM TUHEHHON CUCTEMBI.

14. CuctemMbl OTHOPOIHBIX JTUHEUHBIX YPABHEHHIA.

15. Anrebpanueckue CTpyKTYypHlI.

16. Onpenenenne TMHEHHOTO MPOCTPAHCTBRA.

17. lonsarue 6azuca B TMHEHHOM IpocTpaHcTBe. KoopauHaTel BeKTopa.

18. 3oMopdhu3M JIMHEHHBIX TPOCTPAHCTB (OMPEICICHUE H TEOPEMA).

19. IlognpocTpaHcTBa IMHEHHOTO IPOCTPAHCTBA.

20. JIuneiinas o0oyiouKa.

21. ®CP oHOPOIHOM CHCTEMBI YpaBHEHUH.

22. IIpeobpazoBanue 6asuca. [Ipeobpa3oBaHuss KOOPAUHAT BEKTOPOB.

23. Onpenenenue U MaTpulia JUHEHHOTO OepaTopa.

24. SInpa u nedekt TMHEHHOTO oneparopa.

25. O6pa3 IMHEHHOTO ONepaTopa U paHr JTUHEHHOTo orepaTopa.

26. [IpeoOpa3zoBaHre MaTPHUIIBI JIHHEHHOTO OllepaTopa MpH 3aMeHe 0asmca.
27. CobcTBEHHBIE BEKTOPBI M COOCTBEHHBIE YUCIIA IMHEHHOTO onepaTopa.
28. Jlunelinbie 1 OUTUHEHHBIE (POPMBI.

29. KBanparuunbie GOpMbI U X MATPHUIIBI.

30. Meron Jlarpanxa.

31. [TonoXuUTEIbHO OIpeaeieHHbIE KBAApaTUYHBIE (POPMBI.

32. CxansipHoe npousBenenre. EBkinnaoBsl npoctpancTBa. Hepasenctro Komm —
byHsKOBCKOTrO.

33. OpToroHanbHbBIC MATPHUIIHI.

34. Ilpouecc opTOroHanu3aIm.

35. CamoconpsixKE€HHbIC TUHEHUHBIE ONEPATOPHI.

36. [IpuBenenne KBagpaTHUHON (POPMBI K TTIABHBIM OCSIM.

O 00 1IN DN B W~

IIpumepsl 3anau:

Pemnts MaTpuyHOE ypaBHEHHE

2 10\ (2 51
X3 2 1|=|1 3 4
4 3 3) (3 2 3



Haiitu coOcTBEeHHBIC UKCTa B COOCTBEHHBIE BEKTOPBI TMHEHHOTO OrepaTopa, 3a1aHHOTO
MaTpuIen

2 1 -2
2 2 -4
0 2 1

Haiitu ¢pynnameHTanbHyI0 CUCTEMY pEeIIeHUH ISl OTHOPOIHOW CHCTEMBI

3X + X +2X+5X +3xX =0
5X +3X +4xX +7X +6X =0
7X +5X +6X+9X +9x =0
4x + 2X +8X +3xX =0

Kputepuu onenvuBanus:

Pesynprarel  3K3aMEHa  ONPENENSAIOTCS  OLUEHKAMHM  «OTJIMYHO»,  «XOpPOULIO»,
«YZAOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTEIBHOY.

OneHKa «OTJIIMYHO» BBICTABIIETCS, €CIM HAa TEOPETUYECKHM BOIPOC J1aH Pa3BEPHYTHIN
OTBET C BOCIPOM3BEIECHHEM JI0KA3aTelIbCTB 0€3 CYIIECTBEHHBIX HETOYHOUYTEH W BCE 3a/auu

perieHs! 6e3 OmooK.
OI.[GHKa «XOpOIIO» BBICTABIACTCA, €CJINU CTYACHT 3HACT OCHOBHLIC YPABHCHUS U CBOIICTBa
U3Yy4aeMbIX T€OMETPUYECKHX OOBEKTOB, HO C HETOYHOCTSMH BOCIPOM3BOAMT JOKA3aTEIbCTBA

U3Y4YEHHBIX TEOPEM.
OneHka «yoOBJIETBOPUTEIBHO» BBICTABISECTCA, €CIU CTYJEHT 3HAeT OCHOBHBIC
YPaBHEHHsI W CBONCTBA H3Y4aeMBIX TI'C€OMETPUYECKUX OOBEKTOB, HO HE BOCIPOHM3BOIUT

JT0KA3aTeNbCTBA U3YYEHHBIX TEOPEM.

OneHka «HEYIOBJIETBOPUTEIIBHO» BBICTABISETCS, €CIIM CTYIEHT HUMEET CYIIECTBEHHBIE
npo0Oesibl B 3HAHUU OCHOBHOT'O y4eOHOro MaTepuaia, JAOMYyCcKaeT MPUHIMIHUAIbHBIE ONIMOKH B
BBITIOJTHEHUH NMPAKTUYECKUX 3a/IaHUH.

4. OueHo4HbIe MaTepHaIbl s NpOBepPKH O0CTaTOYHBIX 3HAHUI
(chopMHPOBAHHOCTH KOMIIETEHLIMIA)

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

-2 0 13 6
1 3 4
1. BeuucnuTh onpenenuTenb . OtBeT: 40.
2 -3 -1 -5
3 -11 -27 -20
4x -3xX +2xX - X =8
X —2X + X -3X =7
2xX - X —-5x' =6
5x —-3xX +xX -8x =1
3. HaiiTu coOcTBeHHbIE YKciia U COOCTBEHHBIE BEKTOPBI JIMHEHHOTO OIlepaTopa, 3aJaHHOTO
MaTpuIeH

2. Jloka3aTh, 4TO CHCTEMa HECOBMECTHA:



-1 2 -1
2 1 -2/
0 3 2

Nudopmanus o paspadorunkax

Huxonbckuii Anexcannp BamuMoBuu, cTapmmii mpernofaBaTenb Kadeapbl reoMeTpuu
MM®O.
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