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IHACITIOPT ®OHIA OHEHOYHbIX CPEACTB IOAUCHUIIJIMHE
«JIMHEHUHAS AJITEGPA»

Ne i/t

KonTponupyemsie pa3aeisl (TEMBbI)
JUCITUTIAHBI

Kon koHTposupyemoi
KOMITCTCHIIH

HanmeHnoBanue
OLICHOYHOTO CPEJICTBA

Paznen 1. Ananutuyeckasi reoMeTpus.
Tembi1-5.

1. Pasen 2. Jnneiinas anre6pa. OK-1, OIIK-2, [IK-4 Tumnosoit pacuer
Temsbrl-2.
Paznen 2. JIuneiinasanreopa. KOHThOILHAS
2. Tema 1. Marpurist u onpenenurenu. Tema|OK-1, OIIK-2, [TK-4 a6ona
2. Cuctembl JIMHEHHBIX YPABHEHUN. p
Paznen 3. AHaIuTHYECKAsI TEOMETPHS.
Tema 2. [IpsmasiuHus KonrposbHas
3. ) ) OK-1, OIIK-2, I[IK-4 pabora

Paznen 2. JIuneiinas anredpa. Tema 2.
CucreMbl TUHEHHBIX YPAaBHEHUH.

Keiic-3amaua




MPUMEPHBIE 3ATAHUS J1JI1 KOHTPOJIBHOM

Bapuanrl.

3ananue 1. aubl Beprmmubl Tpeyroibnuka A(1;-1), B(7;2), C(4;5). Haiitu: a) miuHy
croponbl AB; 0) BHyTpeHHuii yron A; B) ypaBHeHue BbicoTbl CD; 1) mmuny Beicotet CD; )
ypaBHeHue meananbl CE; €) Touky nepecedeHust BBICOT TpeyroiabHuKa. CaenaTh TOYHBINA YePTEKXK.

3amanne 2. COCTaBUTh YypaBHEHHE I€OMETPUYECKOTO MeCTa TOYEK, pPaBHOYAAJIEHHBIX
OTTOYKH =

F(2:4) u oT 3 . Cnaenarb: 1) cxeMaTHYECKUM PHUCYHOK; 2) MOCTPOUTH JIUHUIO
psAMOM Y noeé

YpaBHEHHUIO.

3amanne 3. DIUIUIIC, CUMMETPUYHBIA OTHOCHUTEIBHO OCEH KOOpAMHAT, (OKYChI KOTOPOTO
Haxozarcs Ha ocu OX, mpoxomut 4yepe3 ToukyM(-2; T ) ¥ UMEETIKCUEHTPUCUTET

. CocTaBUTh YpaBHEHUERJUIUIICA.

3aganue 4. Jlansl Touku A(1; -1; 6), B(4; -2; 5), C(3; -1; 0). Haittu: 1) yronm mexny
Bektopamu 4B u AC ; 2) ypaBHeHHE IUIOCKOCTH P, IPOXOAAIIEH Yepe3 TOUKY A MePIEeHUKYIAPHO
BEKTOpPY ABi—

3) paccrostuue ot Touku C 10 mockoctu P; 4) ypaBHeHus npsmoil L, mpoxoasiiei yepes

Ttoukn B u C;, 5) Touky mnepeceueHuss npsmo L ¢ miockocteio P. Cpaenartb
CXeMaTHUYECKUIUepTexX.

BapuanTt2.

3aganue 1. [ansl Bepumabl Tpeyronbuuka A(9;0), B(-3;-5), C(2;4). Haiitu: a) miuny
croponsl AB; 0) ypaBHenue ctoponsl AB; B) ypaBaenue Beicotbl CD; 1) mmny Bwicotel CD; 1)
ypaBuaenue npsmoii L||CDu npoxoasmierr yepe3 BepuinHy B; €) BenmuuumHy BHYTpeHHEro yria A.
Crenarb TOUHBIITUEPTEK.

3ananue 2. BpiBecTH ypaBHEHHE T€OMETPUYECKOTO MECTa TOYEK, Pa3HOCTb PacCTOSHUMN
KOTOPBIX 0 JIBYXJaHHBIXTOYEK u €CTh BEIMYMHA MTOCTOSIHHAS, paBHast 6.Cienarb:

1) cxeMaTu4yeckuil puCyHOK; 2) OCTPOUTH JIMHUIO 10 €€ypaBHEHHUIO.

3aganue 3. HamucaTh ypaBHEHHs NEPHEHIUKYJSPOB, OMYLIEHHBIX M3 JeBoro (okyca
NIMICA HA acuMOTOThl rumepOoisbl.  I[loctpouth  anuimc, erogokychl, rumnepbory u ee
ACHMIITOTBI, @ TAKXKETIEPIEH TUKYIISAPBHI.

3aganue 4. Janmer Touku A(1; -1;0), B(-2; -1;4), C(8; -1;-1). Haiitu: 1) yroa Mmexmy
Bektopamu AB mAC ; 7) ypaBHEeHHE TUIOCKOCTH P, MPOXOIsIel uepe3 TouKy A MepHeHIuKyIAPHO
BEKTOpY AB ; 3) paccrossHue—oT Touku C a0 1wiockoctd P; 4) ypaBHeHusmpsmod L,
npoxonsauie yepe3 Toukn B u C; 5) Touky mnepeceueHuss mnpsMoil Lcrockocteio P.
Crenatb cxeMaTH4YEeCKUIUEPTEK.

Kpurepunouenku:
[TpaBUIBHOCTD BBIMONHEHUS KaXIOrO 3aJaHusl oOleHuBaercss B Oamwtax ot 0 mo S5,
BKJIFOUUTEINBHO.



Mertoauyeckue yKa3aHUsl IO BbINOJHEHHI0 MHAMBUAYAJbHBIX TBOPYECKHX 3aJaHHi

(THIIOBBIXpacyeToB)

B mensx cBOEBPEMEHHOIO KOHTPOJSI YCBOCHHS AUCUUILIMHBI CTYJEHTaM 3a0YHOU (OpPMBbI
0o0ydeHHsT Ha MEPBOM 3aHATUM BBIJAIOTCSA 3aJaHUA [0 TUIIOBOMY pacuéry. TumoBoi pacuér
COJEPKUT UHAUBUYaAJIbHbIE 3aJJaHUs, BBIIIOJHIEMbIE C HEOOXOIUMBIMH MOSICHEHUSIMU PEILEHUs U
yKa3aHHEM HCMOJb3yEeMBbIX TEOPETHUECKUX IOHATHH, OmpeneneHuil, TteopeM u (GopMydl.
BeinonHenune 3ajaHuii TUIIOBOTO pacuéra MOJIpOOHO MOSCHSETCA Ha ayJUTOPHBIX MPAKTHUYECKHX
3aHATUAX U KOHTPOJIUPYETCS B TEYEHUE CEMECTPAIIPETIOIAaBATEIIEM.

[IpenBapuTenbHO NPOBEpsiETCA IPABUIBHOCTh PEIIEHUS 3aJad. 3aBEpIUAIOIUM HTaloM
ABJISICTCA 3alllUTa THUIIOBOro pacuéra (BO3MOXHA B JIBYX BapHaHTaX: YCTHOM WJIM IMMCbMEHHOM), BO
BpeMsl KOTOpPOM CTYIEHT JOJDKEH YMETh IIPaBUJIBHO OTBEYaTbh HA TEOPETUYECKHUE BOIIPOCHI,
HOSICHSTH PELICHUs CBOUX 3aJ1a4 U yMETh PEIIaTh 3aJa4y aHAJIOTMYHOTOTHIIA.



Bapmnanr 1.

3ananue 1. Jlansl Bepmmnbl TpeyronbHuka A(1:-1), B(7;2), C(4;5). Haiitu: a) 1nuHy CTOPOHBI
AB; ©)BHyTpeHHuii yron A; B) ypaBHeHHe€ BbicoThl CD; r1) anuny BeicoTel CD;

1) ypaBHenune wmeauansl CE; €) TOUKY NepeceueHus BEICOT TpeyroiabHuKa. CenaTs TOYHbIH
4EPTEK.

3ananue 2. CocTaBUTh ypaBHEHHE TEOMETPUUYECKOTO MECTA TOYEK, PaBHOYAANEHHBIX OT TOUYKH
F(2;4) u ot npsamoii y = 3. Cuenate: 1) cxemMaTHUECKHil PUCYHOK; 2) IOCTPOUTH JIMHHUIO N0 €€
YPaBHEHHIO.

3ananune 3. Jlanw Touku A(2:;-4;6), B(0;-2:4), (C(6:-8;10). Haiitu: a) yrom mexay BeKTopamu

AB u 4AC ; 6) ypaBHEHHE IUIOCKOCTH P, mpoxoasieil uepe3 Touky A NepneHIuKyIspHO

BeKTOpY AB; B) paccrosuie oT ToukH C [0 MIOCKOCTH FP; T) ypaBHeHHMs npsMoit L,
npoxoasamei depe3 Touku B u C; o) TOUuKy nepecedeHus npsamoii L ¢ miockocTteio P. Cienate
CXE€MaTHYECKHH PUCYHOK.

3ananue 4.
2 11 2x, +x,+ x,= 2,
A=|3 1 2| Haiiru 4> - A" -2E,A. 5.{5x, +x, +3x, =14,
I -1 0 2x,+x,+2x; = 5.

Penmts cucremy: a) nmo ¢popmynam Kpamepa; 0) ¢ momonisio obpataoit marpursl. [IpoBeputs
peleHue.

Bapmuanr 2.

3apnanue 1. Jlanwl BepmuHbl TpeyroabHuka A(9;-1), B(-3:-6), ((-7;-3). Haiitu: a) miuny
CTOpoHEI AB; 0) ypaBHeHue cTOpoHbI AB; B) ypaBHeHHe BbICOTBI CD; T) ATHMHY BBICOTEHI
CD; n) ypaBuenme mpamoi L|| CD wu mpoxoasmeil yepe3 BepuIMHY B; €) BEIUUHUHY
BHyTpeHHero yriua 4 . Caenarb TOUHBIH 4epTEKX.

3agnanue 2. HaliTu ypaBHeHME TpaeKTOpPMHM TOYKHM M, KOTOpas [BMJKETCH Tak, 4YTO €€
paccrosnue oT Touku A(-2;0) ocraercs BABOE MEHBIIE pPAacCTOAHUA OT mpamoi x+8=(.
Cnenarte: 1) cxemaTH4ecKuil pUCYHOK; 2) MOCTPOUTE JIMHHIO 110 €€ YPABHEHHIO.

3apnanune 3. Jlauel touku A(0;0;4), B(-3;-6:1), ((-5;-10;-1). Haiitu: a) yron mexay
BekTopamu  AB um AC; 6) ypaBHEHHE ILIOCKOCTH P, mNpoXoismeii uepes Touky A

NEPNEHAUKYIIPHO BEKTOpY AB; B) paccrosHue oT Touku C 10 MIOCKOCTH P; T) ypaBHEHHS
npsmoi L, mpoxoasmiei yepe3 Toukd B u C; 1) TOUKy nepecedeHust npsMoii L ¢ MI0CKOCThIO
P. Cpoenatb cxeMaTHYECKHH PHCYHOK.

3amanue 4.
3aganue 5. Pemute cucremy: a) mo gopmynam Kpamepa; 6) ¢ momomipio oOpaTHOM MaTpPHIILL.
[TpoBepuTs pemenue.

2x, +x, —x; = 3,
X, =X, +x; =11,

X, +x,+2x, = 8.

Bapuant TP: Ananutudeckas reoMeTpus U JuHEHHas anredpa



KOMILJIEKT 3AJTAHMI JUISI KOHTPOJIBHOM PABOTBI MO JUCHMILIMHE

Paznen 2. Jluneiinasanreopa
Tema 1. Marpuubl u onpeneauresu Tema 2. CucreMa JTUHEeHbIXypPaBHEHU
Bapuanr 1.
_ . 2
3ananue 1. Boruncmars matpuny D =2@B 5 -3C° +4E,, ecmm

1 -1
6 -3 —8 3
A= 4 . B=l-4 8|, c= .
X 5 —6 3 -2
3 -7
3ananme 2. Pewnts cucremy no gopmynam Kpamepa:
2_?{' + _1'3 - .TJ = 34_,
X, —x,+ x, =1l

X, +x,+2x, = 8.

5 0 21
3ananue 3. Haiitn matpuiy 4 ', obparnyio matpuue A=|21 2 16|
1 0 4



KOMILIEKT 3AJAHUH JIJISI TATIOBOI'O PACYETA NMOJJUCIIUILIIMHE

Pasnen 1. Jluneiinas aareopa. Tembil-2.

Bapuanr 1.

3ananue |. BelaucimTe onpeaenures:

3 4 -3 -1 2

-5 6 5 2 3
4 -9 -3 T =5/
-1 -4 1 1 -2
-3 7 5 2 3

3ananue 2. PeluTes cHCTEMY METOI0M 0OPATHOH MATPHILKL:
X, +3x,— 4x, =1,

2x,— x, + 3x, =4,

3x, —5x,—10x, =7.

3ananue 3. Pemnte cHeTeMy MeTogoM JKopaana-I'ayeca. B oTeeTte ykazate obillee n
OasHcHOe peleHHs.
6x, +3x, + 2x,+3x, +4x, =5,
4x, +2x, + x,+2x, +3x, =4,
Ax, +2x, +3x, +2x, + x, =0,

2x, + x, +7x; +3x, +2x, =1.

Kpurepunonenkn:

[IpaBunbHOCTE BBIMOJIHEHUSI KaXJ0ro 3aJaHMsl oOlleHMBaeTca B Oammax. 3aganus 1,2,3
oneHnBaeTcs B 6autax ot 0 1o 5, 3amanne 4 — B 6amiax ot 0 o 10,BKIIOYNTENIBHO.



KENC-3AJAYA NOAUCHUILINHE
«JInneiinas aaredpa»

3ananne.
Wznepxxku C (y.e) npu NpoM3BOACTBE HEKOTOPOTrO TOBapa IMHEHHO 3aBHCAT OT o0bema
npousBojcTea X (en.).M3sectno, uto npu X=2 C=11,anpu X=10 C=15.
3ananne 1. (BeIOepUTE OJMH BAPHAHT OTBETA)
OyHKUHS H3AEPAKEK POU3BOJCTBA HMEET BHI. ..
BapuaHTbl OTBETOB:
1) C=10+0,5%; 2) C=0,5+10X; 3) C=10-0,5%; 4)(C=9+X
3apamme 2. ([ | - BBEIMTE OTBET B IOJE).
Ecnu ToBap peanusyercd no uexe P=3 y.e. 3a 0/iHy €., TO NpHOBLIL OyaeT HyIeBO# NpH o0beme
TPOHM3BO/ICTBA PABHOM el
3ananne 3. (BeiOepuTe 1Ba U OONEE BApHAHTOB OTBETA)
Ecnu nena oaHo# en. mpoAyKuuH paBHa 4 y.e., TO TNPEANPHATHE MOMYHaeT NPHOLITL TPH
o0BpeMax NPOH3BOACTBA, PABHBIX. ..

BEI.pHaHTbI OTBETOB:
DS, 2)4; 33 42

Kputepunonenku:
[IpaBUIBLHOCTH BBHITIOJIHEHMs 3aJaHUil olleHuBaercs B Oamnax. Kaxmoe m3 3amanuii 1,2,3
oneHuBaercd B 0amiax ot 0 10 3,BKIIOYUTEIIBHO.



10.

11.

12.

13.

14.

15.

BOITPOCHI K 9K3AMEHY
OnpeneneHus: MaTpullbl, OCHOBHOW M  pacIIMpEeHHOW  MaTpull, KBaJpaTHO,
JIUarOHAJIbHOW, CIMHWYHON, HYJICBOH H TPEYroJbHOW, CTPOYHOH H CTOJIOIIOBOM,
TPaHCIIOHUPOBAHHOW MaTpPHLL.
.JInHeliHble 1 HETMHENHbIE Ollepaly HaJ MATPULIAMHU: CIOKEHHE, YMHOKEHHE MaTPHULbI
Ha YMCI0, YMHOXKEHHE MaT- pUll, TPAaHCIIOHUpOBaHue MaTpull. 1Ix cBoiicTBa.
.OnpeneneHus: NEpeCTAHOBKU YKCEJI, YACIAa UHBEPCUI B MEPECTAHOBKE, ONMPEIEITUTEINS.
Boluncnenue onpenenurtens BTOPOro mopsiaka, Tperbero nopsiaka. OCHOBHBIE CBOICTBa
omnpenenuTens (OAHO W3 HHUX Jo0Ka3aTh). Kpurtepuil paBeHCTBa HYINIO OIpeneauTens
KBaJIpaTHON MaTpuLibl (C J0Ka3aTenscTBOM). Teopema Jlarmuiaca u ee ciaenctBus.
Onpenenenus: MHHOpa TMOpPAIKAa K, MHHOpa 3JEMEHTa MAaTpPHUIBl M alre0pandeckoro
JOTIONTHEHUST MAaTpUIbl, paHra MaTpPHULbI, AJIEMEHTapHBIX NPeoOpa3OBaHUN MaTpPHUIIbI.
[ToHsATHE CUCTEMBI M JMHEWHBIX YPABHEHUN C N HEU3BECTHBIMU. METOIbI OKAaUMIIAIOLIUX
MHUHOPOB U 3JIEMEHTAPHBIX MPeoO0pa30BaHU 1Ji1 HAXOXKJIEHUsI paHra MaTpuilbl. Teopema
00 MHBApUAHTHOCTU PAHra MaTPUIbl OTHOCUTEIBLHOCTU 3JIEMEHTAPHBIX IPE0Opa30BaHUM.
Teopema o 6a3ucHOM MuHOpE (POPMYITUPOBKA).
Onpenenenus: JIMHEHHOr0, OJHOPOJHOIO U HEOJHOPOAHOrO ypaBHeHus, pemenus CJIIY,
coBMecTHOM M HecoBMmecTHOU CJIY, onmpenenénnoit u neonpenenénnon CJIY. Teopema
Kpounekepa-Kanemmu. Kpurepuit ennncrsennoctu pemenust CJIY.
OxsuBanentHeie CJIY. Dnemenrapusie npeodbpazoBanus CJIY. Meron ["aycca.
Ornpeneniennsi HEBBIPOKACHHOW U oOpaTHOM Matpulibl. CBoiicTBa 0OpaTHOM MaTpuIlbl (C
nokazaTenbcTBoM). Kputepuii cyliecTBoBaHusl 00OpaTHOM MaTpHUIIbI (C JOKa3aTEIbCTBOM).
MatpuuHblii  MeTOJ  pemieHus cuctembl (BbBon  (opmyinbl). Meron Kpamepa
(popmynaHpoBKa TEOPEMBI C JOKA3aTEILCTBOM).
OnpeneneHuss CHUCTEMbl OJHOPOJIHBIX ypaBHEHUH, TPUBUAIBHOIO pEIICHUS U
HETPUBHAIBHOTO  pelieHus, (yHIaMEHTaIbHOH CHCTEMBbl pelIeHHi.  YcioBue
CYLIECTBOBaHMs  HETpUBUAIbHBIX  pemeHuid. CpoiictBa pemenuir CJIOY (¢
nokasarenbcTBoM). Teopema cymectBoBanust @CP. Bekrophas anre6dpa.
[Tpsimast TMHUS Ha TUIOCKOCTH (BBIBOA: OOILIEro ypaBHEHMsI MPSIMOW, KAaHOHMYECKUX U
napaMeTpUuYeCKUX YpPaBHEHUW TMPSAMBIX, NPOXOJAIIMX Yepe3 3aJaHHYIH TOYKY
NapajuleIbHO BEKTOpPY, KAHOHWYECKUX M TMapaMeTpUUYECKUX YpaBHEHUH NPSMBIX,
IPOXOJAIIMX dYepe3 JBE 3aJaHHble TOYKHM). B3auMHOE pacrnojokeHue NpsAMbIX Ha
IUIOCKOCTH (B ciy4yae 3aJaHusi MX OOIIMMHU YpaBHEHMSIMHM WJIM KaHOHMYECKHMH, C
YTJIOBBIM KO3 PUIIHEHTOM).
VYpaBHeHHE MIOCKOCTH (BBIBOJ: OOIIETO ypaBHEHUS IJIOCKOCTH, YPaBHEHMS IJIOCKOCTH,
POXOJAIIEH dYepe3 TpU TOYKH, YPAaBHEHHE IUIOCKOCTH, IPOXOIALIEH Yepe3 TOUKYy
napajuleJIbHO JIBYM 3aJJaHHBIM HEKOJUIMHEapHbIM BekTopam). MccienoBanue o061ero
YPaBHEHHUS IIJIOCKOCTH.
[Ipsimast nuHMS B TMpoCTpaHCTBe: oOOlIee ypaBHEHHE TMPSMOMl B IMPOCTPAHCTBE,
KaHOHMYECKHE U MapaMETPUYECKHE YPaBHEHMsI NPSAMOM, MPOXOIALIEH uepe3 3aJaHHYIO
TOUKY MapajyieIbHO BEKTOPY (BBIBOJ), KAHOHMYECKHE W MapaMETpUUYECKUE YPaBHEHUS
OpsAMOM, MpOoXOoAsIiedl uepe3 JBe 3ahaHHble TOouku (BbIBONM). Ilepexon oT oOmmx
YpaBHEHUN K KAHOHUYECKUM.
B3aumHOe pacnonokeHue NpsMOM M IJIOCKOCTH B IPOCTPAHCTBE: IE€PECEUEHUE,
NEPIEeHIUKYISIPHOCTD, MapajuIebHOCTh, MPUHAAJIEKHOCTh MPSIMONW U IMJIOCKOCTH. YTOJ
MEXy MPSMOi U MIIOCKOCTBIO.
Ornpezenenne uTAIICa U CBOMCTBA dJiunica. KaHoHW4Yeckoe ypaBHEHUE AJUTUTICA (BBIBOJ).
Onpenenenue runepOo0Ibl U cBOMcTBa TumnepOoisl. KaHoHnYeckoe ypaBHEHUE THIIEPOOIIBI
B JIEKAPTOBOM CHUCTEME KOOPIMHAT (BBIBO).
Onpenenenue napaboibl U CBOHCTBa mapaboinbl. KaHoHHYeckoe ypaBHEHHE NMapaboIibl B
JIEKapTOBOM CUCTEME KOOPIUHAT (C BHIBOJIOM).
IToBepxHOCTH BTOpPOro nopsiaka. Meroa napajjiesbHbIX CEYEHUH, MPUMEHSIOIIUICS I
HCCJIEIOBAHMS 3THX [TOBEPXHOCTEN.





