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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 CYHITHOCTH MTPOOJIEM, BOZHUKAIOUINX B
X0Jle NPOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelieHus  (usmko-
MaTeMaTUYECKUH anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

PesynbpraramMu 0cBOEHUS IHUCLUIUIMHBI SBIISIOTCS CIENYIOIINE UHANKATOPBI JOCTH)KEHHUS
KOMIIETECHIINH:

POOIIK-1.1 3Haer ¢yHIaMeHTalIbHbIE 3aKOHBI MPUPOABI U OCHOBHBIC (HU3UYECKUE U
MaTeMaTHUYeCKHUEe 3aKOHbI

POOIIK-1.2 Ymeer npumeHsTh (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 AESITEIbHOCTH, U METOAUKY IpPHUBJICUEHUS (DU3UKO-
MaTEMaTUUYECKOTO annapaTa 1 COBPEMEHHbIE KOMITBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh TTPOOJIEM, BOZHUKAIOIINX
B Xo0Je MNpo(hecCHOHAILHOW JAEATENIbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OnleHOYHbIE MaTepPUAJIbl 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. PemmuTh MaTpuvHOE YpaBHEHHE
-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. UccnenoBatk, 4eMy paBeH paHr MaTpUIlbl B 3aBucumoctn oTA: | 1 0 2 -1
-3 8 A 27

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

1. UccnenoBarh U pemIuTh CUCTEMY B 3aBUCHMOCTH OT ITapamerpa A:



AX+Yy—=32=A

3X-2y+Az=-5
SX—-y-z=-3
OtBer: X = LH; = 8(4+3) ;L= 8 ; IPH A = 2 cucTeMa Heomnpenenéuta, npu A = -9 —
A+9 A+9 A+9
HECOBMECTHA.

2. Haiitu obmiee pernienne cucteM (WM JOKa3aTh, 9TO CHCTeMa HecoBMecTHA). [t oMHOpOaHOM
CHUCTEMBI HATH QYHIAMEHTAIBHYIO CUCTEMY PEIICHUI:

A4 -3 12X - xX¥ =8 6X-2X+3xXx+4X +9x =0
X -2X+X¥-3x¥ =7 3IX—- X+2xX+6X +3xX =0
2X - X —5x=6 6X -2X +5x+20X +3xX =0
BX —3X+X-8xX¥ =1 99X -3X +4x +2X +15X =0

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

1. Haiitu 6a3uc u pa3MepHOCTb JIMHEHHOTO MOANPOCTPAHCTBA, HATAHYTOTO HAa JAHHYIO CUCTEMY
BEKTOPOB:

a=0141-3)
a,=0-2-11)
a,=(172-5)

2. HaiiT HOpManbHBIN BUJ KBaJpaTHUYHON (hOPMBI

(X2 +3(x%)? +4(x)? —4x'x* —4x'x® = 2x°%°.
3. Haiitu coOCTBEeHHBIEC Ynciia 1 COOCTBEHHBIC BEKTOPHI JIMTHEHHOTO OIepaTopa, 3aJJaHHOTO
MaTpuuen

3 1 1
-3 1 3.
2 0 3

Kputepuu onenvuBanus:
Pe3ynbTathl KOHTPONBHON pPAaOOTHI OMPEAEINSIOTCS OIEHKAMU «OTIHYHOY», «XOPOIIOY»,

«YHOOBJICTBOPUTECIBHOY», KHCYAOBJICTBOPHUTCILHO.

OieHKa KpHTepHH coOTRETCTRIEA
k
O =G sanaHni BRIMOITHEHO IPaBHIThHD
XKopomo T%n — 0% 00aHHA BRIIOIHEHD NPRBILUTEHD
N IORISTRODHTENLHD 0% — TO0% manaHHi BEIIOIHEHD NPEBITEHE
I
HevoopneTeopHTeIbHD < 50% anaHnl BREINOMTHEHD NPARHIEHD

3. OneHo4YHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISI (IPOMEKYTOYHOIH aTTecTaluu) v
KPHUTEPUH OLCHUBAHUSA

[lepBast yacTh 3K3aMEHa MPOBOJUTCSA MO OWiIeTaM B MUCHBMEHHOW (opMe C YCTHOM
3alUTON. DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 ABYX TEOPETHUYECKHX BOMPOCOB, MPOBEPSIIOMINX




POOIIK-1.1, POOIIK-2.1. Bropas yacTh 5K3aMeHa MpecTaBisier 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. ClieICTBHSI U3 TEOPEMBI O 0a3MCHOM MHHOPE.
11. Teopema Kponekepa — Kanemiu.

12. Teopema Kpamepa.

13. Pemenue npou3BOILHOM TUHEHHON CUCTEMBI.

14. Cuctembl OTHOPOIHBIX JTUHEUHBIX YPABHEHHIA.

15. Anrebpanueckue CTpyKTYypHI.

16. Onpenenenne TMHEHHOTO MTPOCTPAHCTBRA.

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

18. I3oMopdhu3M JIMHEHHBIX TPOCTPAHCTB (OMPEICICHUE H TEOPEMA).

19. IlognpocTpaHcTBa IMHEHHOTO IPOCTPAHCTBA.

20. JIuneiinas o0oyiouKa.

21. ®CP oHOPOIHOM CHCTEMBI YpaBHEHUH.

22. IIpeobpazoBanue 6asuca. [IpeobpasoBaHuss KOOPAUHAT BEKTOPOB.

23. Onpeznenenue U MaTpula JMHEHHOTO OnepaTopa.

24. SInpa u nedekt TMHEHHOTO omeparopa.

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 MaTPHUIIBL.

30. Meron Jlarpanxa.

31. [TonoXuUTEIbHO OIpeaeieHHbIE KBAApaTUYHBIE (POPMBI.

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

33. OpToroHajibHbIE MATPHULIBI.

34. Ilpouecc opTOroHanu3aIm.

35. CamoconpsixKE€HHbIC TUHEHHBIE ONEPATOPHI.

36. [IpuBenenne KBagpaTHUHON (POPMBI K TTIABHBIM OCSIM.

O 00 1IN DN B W~

IIpumepsl 3anau:

Pemnts MaTpuyHOE ypaBHEHHE

2 10\ (2 51
X143 2 1|=/1 3 4
4 3 3/ (3 2 3



Haiitu coOcTBEeHHBIE YKCTa B COOCTBEHHBIE BEKTOPBI TMHEHHOTO OrepaTopa, 3a1aHHOTO
MaTpuIen

2 1 -2
2 2 4
0 2 1

Haiitu pyHgameHTaIbHyIO0 CHCTEMY PEUIEHUHN TSl OJTHOPOHON CHCTEMBI

3X+ X +2X 45X +3X =0
5X +3X +4X +7X +6X =0
7X 45X 46X +9X +9xX =0
4x + 2X +8X +3xX =0

Kputepuu onenuBanus:

PeBy.]'II)TaTI)I 9K3aMC€Ha OIMpCACIIAOTCA OLICHKaMH «OTJIHYHO», «XOpo1o»,

«YZAOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTEIBHOY.
OneHKa «OTJIIMYHO» BBICTABIIETCS, €CIM HAa TEOPETUUYECKHM BOIPOC J1aH Pa3BEPHYTHIMI
OTBET C BOCIIPOM3BEIECHHEM JI0KA3aTelIbCTB 0€3 CYIIECTBEHHBIX HETOYHOUYTEH W BCE 3a/auu

perieHs! 6e3 OmooK.
OI.[GHKa «XOpOIIO» BBICTABIACTCA, €CJINU CTYACHT 3HACT OCHOBHLIC YPABHCHUSA U CBOIICTBa

N3Y4aCMBIX T'€COMETPUUCCKUX O6’beKTOB, HO C HETOYHOCTSAMH BOCIIPOMU3BOJUT O0OKA3aTCJIbCTBA

HN3YUCHHBIX TCOPCM.
OHCHKa «YOOBJICTBOPUTCIIBHO»  BBICTABIIACTCA, C€CJIIM CTYACHT 3HA€T OCHOBHBIC

YPaBHEHHsI W CBONCTBA H3Y4aeMbIX TI'C€OMETPUUYECKUX OOBEKTOB, HO HE BOCIPOHM3BOIUT

J0Ka3aTCIbCTBAa U3YYCHHBIX TCOPEM.
OI.[GHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCA, €CJIUM CTYACHT HMMCCT CYHICCTBCHHBIC

npo0Oesibl B 3HAHUU OCHOBHOT'O y4eOHOro MaTepuaia, AOMyCcKaeT MPUHIMIHUAIbHbBIE OUIMOKH 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 . OtBerT: 40.
2 -3 -7 -5
3 -11 -27 -20
A -3X +2X - X =8
3X -2X + X -3X =T
2x - X -5x' =6
53X +xX -8x =1
3. Haiitu co6cTBEeHHBIEC Unca M COOCTBEHHBIC BEKTOPHI IMHEHHOTO OrepaTopa, 3aJJaHHOTO
MaTpuIeH

2. Jlokazark, 4TO CHCTEMa HECOBMECTHA!



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

HNudopmanus o pazpadoTunkax

Huxonbsckuit Anexcannp BamumoBud, ctapmmii mpernojaBaTens Kadenpsl T€OMETpUU
MMO®.
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