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1. Poasb gucuuniaunsl «Martemartuka 1.1» B popmupoBanumn

KOMIIe T€ HIIMH BbI IMyCKHHKA:

PesyabTaThl N
JaeMeHT Cocrapasionye pe3yJbTAaTOB 0CBOeHHs (Jle CKpUITOPBI KOMIIE Te HIHif)
- Kon OCBOEHHUS
oOpa3oBaTeJbHOM’
CemMecTp | KOMIIE Te HIUH HauMe HOBaHHe KOMIIE Te HIIUN o011
nporpaMmmabl (H HCIHUILIAHA, H
NpaKTHKA, FI/IA) Kox auMe HOBaHHE
CriocoOHOCTD BBISBILITH Brameer MateMaTHYeCKUM ammapaTtoM aimreOphl U
€CTECTBEHHOHAYYHYIO 1} G epeHIanbHOTO UCUYUCICHUS ()YHKIIUN OJTHOW H
CYLIHOCTH MPO6eM, OIIK(Y)- HECKOJIbKMX MEpPEeMEHHBIX 11 OMHCAaHM, aHAIN3a,
BOSHHKAIOMIEX B XOJE 2.B1 TEOPETUYECKOTO M IKCIIEPHUM CHTAJIBHOTO MCCIIEI0BAHUS
. 1 MOJICTMPOBaHHS (PI3UICCKUX U TeOMETPUIECKIX
npodeccnoHaNEHOI
3a1a4

JIeSITeNIbHOCTH, NPUBIEKATh

MaremaTuka 1.1 1 OIIK(Y)-2 | A UX pelIeHus P1 VMeeT NIpUMEHSITh JIMHEHHYI0 U BEKTOPHYIO anre6py,
COOTBETCTBYIOMHUI (PI3HUKO- OIIK(Y)- | ctpouts reomerpudeckue oOpassl, IPOBOAUTH
MaTeMaTHYCCKHi anmapar 2V 1 uccneoBanus QyHKIUH 0HON U HECKONILKHX

MePEeMEHHBIX TP PEIICHUN HHXCHEPHBIX 33124
OTIK(Y) 3HaeTr 0a30BbI€ MOHATHA U METOIBI JIMHENHOMN U
231 BEKTOPHOU aireOpbl, aHAIMTHYECKOH TeOMeTpUH,

TEOPHHU MpenesoB, MG epeHIIHaTbHOTO UCIHCICHHS




2. Iloka3ateiu n METOAbI OLICHUBAHUSA

IlnanupyeMble pe3yJbTaThl 00y4e HUs 110 JTUCIUILIHHE

Ko xoHTpoinpyemoii

Haunme HoBaHHe pa3jgea

MeToab! 0Le HUBAHHS
(oe HOYHBbIE Me PONPHATHS)

KOH HauMeHoBaHue KOMIIE T € HIIMH (l/l.]'[l’l ee JHUCIHUILT HHBI
4acTH)
PII1 | Buageer OINK(Y)-2 1. JIuneiinas anre6pa KonTposbHas pabora
OCHOBHBIMH IIOHATHSIMH H MCETOJaMHU JIMHEMHOH aJlTGGpLI, 2' BGKIOpHaH aﬂrera I/I'HB
aHAIUTHYSCKON T€OMCTpUH U ,I[I/I(i)(i)epeHL[I/IanLHoro HUCYHCIICHUA 3AHaHI/ITI/ILIeCKa$[ TeCTI/IPOBaHI/Ie o
(byHKUIM OJHOH M HECKOMLKUX NICPEMCHHBIX reoMeTpust HE3aBUCUMBIH KOHTPOIIb
4.BBesneHue B aHANIN3 HOKO (PT1 u PT2)
5. Muddepennuansuoe Dx3aMeH
ucurcienue GyHKInuu
OJIHOU IIEPEMEHHOMU
6. Muddepennuanbaoe
UCYHCIICHHE PYHKIUH
HECKOJIBKHX MEPEMEHHBIX
PA2 | Ymeer OIK(Y)-2 1. Jluneitnas anreOpa KouTtponbHas pabora

BBIUHCTIATh OINpPEACIUTENH, BBIIOJHATh NEHCTBUA C MaTpHLAMH,
WCCIIeZI0BaTh W pelaTh CUCTEMBI JITHEWHBIX anreOpandecKux
YpaBHEHHM;  NPOU3BOJUTH  JIEHCTBUS  HaJ

rCOMCTPHUYCCKU U AHAJMTUYCCKU TMPCACTABILATL IMPIAMYIO H

BEKTOPaMH;
IJIOCKOCTh; yCTAHABIMBATH B3aHMHOE PACIOJOKECHHS MPSIMBIX
M IUIOCKOCTEil; MpHUBOJUTH OOLIME ypaBHEHUs KPUBBIX U
MOBEPXHOCTEH K KAHOHMYECKOMY BHJY U CTPOUTh MX, HAXOIHTh
npenensl  GYHKUMA W YHCIIOBBIX
mbdepeHpoBaTh M UCCICI0BATh

HOCJIEeI0BATEIbHOCTEH;
GyHKIMM  OHOTO U
HECKOJBKUX TIepeMeHHBIX

2. BexropHas anredpa
3.AHaIuTHYECKASt
reoMeTpus
4.BBeseHue B aHAIN3
5. Muddepennuansaoe
UCYHCIICHHE PYHKLIUH
OJIHOW IIEPEMEHHOMU

6. duddepeniuanbaoe
UCYHCTICHHE PYHKINH

HCCKOJIBKUX ITEPEMCHHBIX

NJI3.

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
HOKO (PT1 u PT2)

DK3aMeH




P13 | 3uaer OIK(Y)-2 1. Jluneiinas anreOpa KonTtponbnas pabora

anreOpy Martpull, OCHOBHBIE XapaKTePUCTHUKH MAaTPHUL, UX 2. BeKropHasl anre6pa I/II[3.
ONpENENICHUs U CBOMCTBA; METOMABl PELICHUsI CUCTEM JIMHEHHBIX 3. AHanuTH4YeCKas TectupoBanwue —
anreOpauvyecKMX ypaBHEHUM; METOAbl BEKTOPHOH anreOpwl; T€OMETPHSI HE3aBHUCUMBIM KOHTPOIIb
CBOHCTBA M ypaBHEHHS OCHOBHBIX T'€OMETPUYECKHX 00pa3oB 4.BBeicHIE B aHAN3 IIOKO (PT1 u PT2)
;OCHOBHBIE MOJIOKEHUS TEOPUM NPEJEOB; NPaBHIA U METOIBI 5. JIndbepeHnuanpaOe Dx3aMeH
HAX0XKJEHUS MPOU3BOMHBIX (YHKUMH OJHOW U HECKOJBKHX HCUHCIICHIE QYHKINH
HEPEMEHHBIX, CXEMY MOJIHOTO UCCIEA0BaHUS (YHKINH OJIHOH IIepeMeHHO

6. duddepennuanbuoe

UCYHCIIeHHE PYHKIUH

HCCKOJIBKUX ITCPECMCHHBIX

3. IlIkaJua oueHNBAHNUA
HOp?I)]OK OpFaHI/I3aIII/II/I OILICHUBAHUS pe?:y.]'II)TaTOB O6y‘-IeHI/I$[ B YHI/IBCpCI/ITeTe pernaMeHTpreTCﬂ OTACJIIBbHBIM JIOKAJIbHBIM HOpMaTI/IBHI)IM aKTOM —

«Cucrema onjeHUBaHUs pe3yabTaToB oOyueHuss B TOMCKOM moJuTexHUueckoM yHHuBepcuteTe (Cucrema olleHUBaHUsA)» (B ASHCTBYIOLIEH PENaKIuH ).
Hcnionbiyercs OGauibHO-PEHTHUHTOBAs CHCTEMa OLIGHWBAHHS pPe3ylbTaToB oOydeHus.. WToroBas oueHka (TpaJuIlMOHHAs W JIUTEpPHAs) MO BHJAM
yaeOHON nestenbHOCTH (M3ydenue jucnuiuimH, YWPC, HHPC, kypcoBoe NpOEKTHPOBAHWE, IPAKTHKH) OIPEICIETCS CyMMOW OalllIoB IO
pe3yabTaTaM TEKYILEro KOHTPOJIS M MPOMEXYTOUHOM aTrTecTaluu (MTOroBast peMTHHIOBas oleHKa — MakcuMyM 100 Oasios).

Pacnipenenennie OCHOBHBIX U JIOMOJHUTEIBHBIX OalsioB 3a OIEHOYHBIE MEPONPUSTHUS TEKYILEro KOHTPOJIS W MPOMEXYTOYHOW aTTecTalluu
yYCTaHABIUBAETCS KaJIeHJAPHBIM PEUTUHT-IJIAHOM JIUCLIUTLIHHBI.

PCKOMGHI[yeMaﬂ miKaj1a I OTACJIIbHBIX OICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOJHOI'O U TCKYILICTO KOHTpO.]'IfIﬂ<

% BBITIOJIHE HUSI 3anal—msJC 00TBETCTBHE Tpa}ll/ll.[l/IOHHOi;l OILICHKe (0] npeaejgeHue oueHKH
90% -+ 100% «OTIMIHOY OTIMYHOE MOHMMAaHUE MpeIMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUS M BJIAJICHUE ONBITOM MPAKTUYECKON e TeIHbHOCTH
70% -+ 89% «Xopo1o» JloctaTouHo mojHOe MOHUMAaHUE MPEeAMETa, XOPOIUe 3HAHUS, YMEHUS U OMBIT IPAKTHUECKON NeSTebHOCTU
55% <+ 69% «Y IOBILY IIpuemieMoe NOHUMaHUE IPEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHUS, YMEHUS U OIBIT IPAKTUYECKON JNEATCIbHOCTH
0% + 54% «Heynosmy Pe3ynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOUHBIM TPpeOOBaHUSIM

[Ilkana 151 OIEHOYHBIX MEPOIIPUSITUI HK3aMeHa ™

% BBINOJIHE HUSI JK3aMeH, CooTBeTcTBHE
" . OnpeneneHue oueHKH
3aJaHUHU IK3aMe Ha 0aja TPaaAUIHOHHOH OIIC HKE
90% + 100% 36 +40 «OTIMIHO» OTIMyHOE NMOHMMAaHUE MpeMEeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHHS M BJIAJICHUE ONBITOM MPAKTUYECKON eI TEIbHOCTH
70% -+ 89% 28 +35 «Xopoumo» JlocTaTouHO NoJIHOE NOHMMAaHUE NPEeAMETa, XOPOIINE 3HAHUS, YMEHUS M ONBIT IPAKTHUECKOMN JEATEIbHOCTH
55% +69% 22 +27 «YI0BILY IIpuemeMoe NOHUMaHUE IPEIMETA, YIOBICTBOPUTEIbHbIC 3HAHUS, YMEHUS U ONBIT IPAKTUYECKON NEATeIbHOCTH




0% + 54% | 0+21 | «Heynosn»

| PesyipTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHHUMAIIBHO JIOCTATOYHBIM TPEeOOBaHUSIM

4. IlepedyeHb TUIOBBIX 3aJaHUI

O 11e HOUHbI € MEPOIIPUAT Usl

le/lMepr THUIIOBbIX KOHTPOJIb HBIX 3a1aHUH

1 | KonTponbHas pabota

KoutponsHas pabora «Jluneiinasi ajaredpa»
BAPUAHT Nel

2 4 -3 1
-1 1 01

1. JIan omnpenenmtes 3 o) 4 0l
0O -1 13

a) 3anuimmTe pas3lokeHHe JAHHOTO OTPENEIUTENs 110 YeTBEPTOMY CTOJIONLY;
0) BEIYUCIIHTE OMPEICIUTEIb, ITOTYYHB IPEIBAPUTEIIHHO HYJM B KaKOW — MO0 CTPOKE WM CTOJIOIIE.

x+2y—z=-1,
2. Pemmith cucteMy ypaBHEHHUH METOJ0M OOpaTHON MaTpHIIbL: 3y—z=1,
x+4y+z=5.

3HaueHne X BBIYMCIUTH Takxke MetonoM Kpamepa.

3. HccrnemoBaTh CHCTEMY Ha COBMECTHOCTh M PEIINTh MeToJoM ['aycca
X +x;+x, =1
X —X3—X, =2
X+ X, -x;, =3

X+ X, + X3 =4




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

2x; +x, +3x5 +2x, =0,
2x; +x, +2x; +x, =0,
2x; +x, +5x; +4x, =0,
2x, +x, +4x; +3x, =0.

4. lana cucTteMa OJHOPOIHBIX JMHEHHBIX ypaBHCHHIN

a) JIokaXuTe, 9T0 CHCTEMa MMECT HCTPUBUAIBHBIC PCIICHHS;
0) Hatimute oO01mee penieHne CUCTEMBI;
6) HaiimuTe (hyHIaMEHTAIbHYIO0 CHCTEMY PEICHHUI.

. Ilpu xakux 3HaYEHUAX HapaMerpa A cncrema mHeiinbIx ypaBHEHUI

2 1 1 4
C paclIMpeHHON MaTpHUIIEi 1 A 13| cosmectna?
1 26 14

KontponbHas pabora no teme «BekropHas aaredpa»
BAPUAHT Nel

L Jaub1 yeTwipe BexTopa: d = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};6? ={5,7,8}.
1.Jloka3ath, 9TO BEKTOPHI 67,5,5 00pa3yroT 0a3uc U HANTH pa3ioKEHUE BEKTOpa c? B 2TOM Oasuce.

2. Haiitu KocHHYyC yIIa MexTy Bektopamu d u b .

3. HaitTu mny Bektopa g = d + 2b +3¢ .

I Jdauer wernipe Touxu: A(1;3;0), B(4:1;2), C(3;0;1), D(—4:3;5).

4. Haiitu 06bém mupamuast ABCD wu nmuny BeicoTHI , omymenHoit u3 Bepumast D na rpans ABC .

5. Haittu npoexumio Bextopa AB na ocs Bextopa CD .

6. Haiitu xoopauHATHI BEKTOpa [(B—C: + fTé), aé] .

I O - _ I
Il TapawiesorpaMM mnocTpoeH Ha Bektopax d = p+4q, b = E(p—q), e |p| =4, q| =2,(p"q) =

OmpenemuTs: a) KOCHHYC TyHOTO yIJa MEXAy AHAaroHamsIMH; O) IIMHY BBICOTHI, OIYIIEHHOH HAa CTOPOH

T

3




O e HOYHbI € MeEPpONPUATUsl le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

KontpoasHasi pabora mo TeMe « AHAJIATHYECKAS] TeOMETPHUSD
BAPUAHT Nel

1. Onpenenute NMpH KaKUX 3HAYCHUSAX @ TpsMast

(a+2)x + (a2 -9y + 3a°-8a+5=0 napamiesnsHa ocu OX.
2. CocTaBUTh ypaBHEHHUS MPSAMBIX, NApAJUICILHBIX MPSAMOM

3x-4y-10 =0 u oTcTOANMX OT HEE HA paccTosiHue d=3
3. Jaubl BepmuHbl TpeyrojbHuka A(2,6), B4,-2), C(-2,-6).

CocTaBUTh ypaBHECHHUE BBICOTHI M3 BEpPIIUHB A 1 ypaBHEHHE MEAMAaHbI 13 BepuuHb! C.

4. TlpuBecTd K KAHOHHYECKOMY BHIY, Ha3BaTh M MOCTPOHTHL
kpussie:  a) 16x%+25y° + 32x- 100y- 284 =0;
6) y° -4y-20x+24=0.

5. U3 o0mux ypaBHeHwmid npsiMoii: 2x +y—-3z—-9=0,
2x+  3z+4=0
MOJIy9YUTh KAHOHWIECKUE U MapaMeTpUIeCKoe YPaBHEHHS MPSMOHU.

6. Haittu npoekuuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +87—-25=0.

7. TloctpouTh TeNO, OTPaHUYEHHOE MOBEPXHOCTAMH
x' =z
xX+y=2,
y=20,z20.

KonrtposibHass padora 1o Teme «BBegeHue B aHANIM3)

L. Boiyucaums npedesvl

\/27 —t

1 fm V2 —4n 2 4 8 2" .

- n—™ 31[2,13 +1 ’ ' n—>0 n—1 ’
V1+x? 6x% +2x .

3. m ————; 4. tim

x—l1 2x x—o 3x




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

5 x>-3-1,
T xo2  x=2 ’
7 ﬁm(x+2j x .
.x—>oo x—1 ’
2x X
9 fm & _—¢ .
x—0 X

2
6. fm ——:
x—01—cosx
8 im In( x% +2) — n2.
x—0 _x2
10. 11ms1n(2 x)
x—2 2x

IL. Onpeneaunrs mopsiiok 6. M. o(x) mpu X —> 0 ornocurennno x:

I. a(x) =In(1+3/x% - tgx),

. Haiitu TouxkM paspbiBa (YHKUIMH, yKa3aTb MX xapakrep. IlocTtponTh rpaduk (yHKUUM B OKPeCTHOCTH TOYEK

paspbiBa:

0, eciu x <0,

x? ,eemu 0< x <

L fn)=

x+2, ecnu x=>1.

no teme «/{udppepenmmanbHoe ucumcieHne GyHKIHUH OIHOrO IeEpeMEHHOI0»

2. a(x)=+/2x+1-1.

1

21—)C 1
1

1421=%

I, 2. y=

KonrponbHas padora

BAPUAHT Nel

[. HaliTu npousBoJHble CAeAYIOINX QYHKIMUN:

L. y= (ecosx +3x)2

II. Haiitu BTOpY10 MPOU3BOIHYIO

X Ctg(\/g)
2 3% 43V =x-2y: s y=@e2v V2.
d2

W '




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

x2 ) x=cos(t/2),

Ly=——— 12 . 3. y=sin(x—y)
x° =1 y= t—simft.
II. . Iomp3yscs npaBunoM JlonuTans HalTU peAEsl:
X
X2 1 CcCoS—
L lim|——— 2. Im  (sinmx)
x>l x—1 Inx x—>1-0
1

IV Ilposectn mosHoe uccnenoBanve QpyHkuum y = X€ X 1 noctpouts eé rpadux

Konrponbnasi pagora
no teme «Jdupdepenmmans noe ucuuciaenne O HID
BAPHUAHT Nel

I. Haiit 1 mocTpouTs 001aCTh OnpeaeaeHus §yHKINH:
z=vxIn(l-x-y):.
IT. HanTu yxaz3aHHBEIE MIPOM3BOIOHBIE

ou ou ou O

_ z+l1 —
u= (xy ) . s s - (7
ox 0Oy 0z 0x0z
2.(x Yy ou Ou  Ou
1II. IIpoBepuTh, ynoBneTBopseT i GyHkius U = X F|—,= ypapHenmio X — + y—+Z—= 2u.
7 X ox oy 07
2 2
IV. CoctaBuTh ypaBHEHHE HOpMaiM K mnoBepxHoctn X 2x + 6y -z =4 HnapajulesIbHO  IpsAMOH
x y-2 z-1
1 3 4
V. Haiitn Hanbonpinee 1 HAUMEHbIIEE 3HAUCHUE QYHKIMU: < — 8x + Y — XV B 3aMkHyTOH 00JIACTH,

OrpaHUdYeHHON MHuIMHU X = 0, y= 0,x+ y= 10.




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

3.

IlprMep BapuaHTa UHAMBUIYAJILHEIX 3aJJaHUH.




O e HOYHbI € MEPONPUATUs

le/lMepbl THINOBBIX KOHTPOJI b HBIX 3aaHU

INuneinan anrefpa

. Brramcnute on peleIHTenn

12 3 -1 2 -7 -3 2 4
11 0 -1 I A VI I
a) | _ 4 -2 Ul 213
-20 1 -1 -3 -2 2 1|
. Haitru maTpuuy X w3 ypasrenns. CnenaTthk nposepky
1 2 2 1 11 —15
2 1 -21-X=]| 2 -%§ 3
2 -2 1 7 0
. PRIONTE cHCTEMEL THHEHHEX YPaBHEHH:
a) wmeTopou Bpamepa, b) saTpuasHEM MeTOmOM
dr+dy—2z=26 z4+hy— 2= 5
a) T— y+3z=-12 by fdz+8By+z=7T
dr—dy+hz=-2 dx —Gy+z=10
. Pemmre cucremer meTonom [ayoca
Ta —3x3 +dry = =5
. I -3y 43z, = —4
Y\ 3z +2m 5y = 12
43] +3-:1"_r —FII;.; ]
S| +3:E_r +-!].1‘:1 —4&.; = 1
ry +3drs 42z -2y 41 = —1
b} i —2:1"; +Iy —ry —Iy = 3
£y —4rs +r; +rg I =3
ry +2rs +xy —ry +3; = —1
Ty +re —rz +ry =10
I —ry Iy —Iy = 0

C} ]31‘[ +rs —r3 4y =10




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

TectupoBanue —

HE3aBUCUMBIN KOHTPOJIb
[HOKO (PT1 u PT2)

Bonpocsr:
1. C momonpio 3eMeHTapHBIX MPE0O0pa30BaHUM pacIMPEeHHAss MaTPUIlA CUCTEMBI JIMHEHHBIX

1 -1 20 1] 0
ypasnenuii npuenenak suay [0 0 0 O O | 1 | Beibepure BepHbie yTBepskieHus, eCiu

01 0201]0

A — OCHOBHas MaTpuna CUCTEMEI, A — pacllMpCHHAad MaTpula CUCTCMBbI.

1. rang(A) =2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucremMa COBMECTHA

6. crucTeMa HECOBMECTHA

2. Beicota tpeyronsauka ABC, omymennas u3 sepumusl C, ecmn A(3;1;2), B(5;—3:6),
C(3;0;4) paBHa
3. Paccrosmue ey dokycamu smmmca Sx° +9y° —30x+18y+9=0 pasmo

x=9r+1,
4. KocuHyc 0cTporo yria Mexay npambimu  *+4 _y—1_z+5 y paBeH
10 2 - y="6t,
7=3-2t
5. YcraHoBuUTE COOTBETCTBUE MEX Ay (PyHKIMEH U e€ nuddepeHnaniom
GbyHKIIISA MIPOU3BOIHAS
y= Jsin x _ Cosx
dy =———adx
33/sin” x




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJ b HBIX 3aaHui

y:«/sinx dy: COS X dx
2+/sin x
yo 1 dy =— COS X dx
\/sin x 24/sin’ x
1 dy COS X I
Y= = T
3/sin x 33/sin* x
COS X
dy =——=dx
23/sin x
dy = de
2+/sin x

1+x°
1 [ .
. x
6. Onpenenure NOPsIOK MaIOCTU OECKOHEYHO Majlol (PyHKUIMU —— 2

X
o0
K:
7. DyHKUUA y=6x-¢ >* yObIBACT MUId 3HAUeHUH X
1‘xe (—o0;1/2)
2.

xe(1/2;+0)
3. xe(—oo;—1/2) U/ 2;40)
4. xe(=1/2;+x0)
S xe(1/2,0),
8. lnst dpyuximu 7 = Z(X; y) M3BECTHO

1
OTHOCHUTEIJIBHO — IIPH X —>
X




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

2 (M)=2,(M)=0

(M) =5; 2 (M) =15 2 (M) =2
Torma Touxka M

SBJISIETCSA TOUKOM MUHUMYyMa

HE SBJIACTCS TOYKOM DKCTpEMyMa

ABJISIETCSA TOUYKOM MakCuMyma

SIBJISIETCSA CTAllMOHAPHOU TOYKOU
HE SIBJISIETCS CTAI[MOHAPHON TOYKOU

Dx3amMeH [IprMepsbl 3a/laHUM Ha 3K3aMeH
TIIY JK3ameH Kypc 1
Bapuanr 1
1. CdopmynupoBath U J0Ka3aTh TeopemMy Jlarpanka.
2. VYpaBHEHUs IPAMOM B IPOCTPAHCTBE
. 2X+1 +3X—2 l
3. Haimre mpezener:  a) | B) }im xeX.
X—>00 2x—l —3* x—+0
4. Haiture BCe YacTHBIE IPOM3BOHBIC TIEPBOTO MOPSIKA QYHKIMH 14 = w/2x2 —3y.
1
5. Ompenemre TOYKH MEpErnda M MHTEPBAIBI BBITYKIOCTH M BOTHYTOCTH (QyHKIHH Y = xJe”.
X] =X —2x3+x4 —x5 =2, .
6. Jlana cucreMa TMHEWHBIX YpaBHEHU I — x| +2x) — x3 + x4 — x5 =2, HAWHTC obmee pemenKe
X1 +xp —x4 +2x5=-1.
CUCTEMBI
7. CocraBbTe ypaBHEHHME IUIOCKOCTH, KOTOpas IPOXOIUT 4epe3 TOYKH M (7, 2, —3) u M, (5, 6, —4)
napasuiensHo ocu Ox.
8. IlpuBenute ypaBHEHHE KpUBOW K KAHOHMYECKOMY BHUJIy M TOCTPOMTE KPUBYIO




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

16x2 —9y2 —64x +18y =89.

1. Haiitu npenen fim « 0

DK3aMeHAIIMOHHbIN OnjieT 1

3sin2x -1

24t +5x

. 3
2. 3amucaTh ypaBHEHHUs BCEX aCHMIITOT KpuBoii Yy = X~ In x.

3. Uccnenosarh Ha S5KCTpeMyM (QyHKIHUIO y = In +/ X 4+1+ arctg x .

4. Haiitu u n306pa3uth o0nacts onpeaencHus GyHKIUH Z=Inx+, /x—y

5. Hccnenosath Ha kcTpeMyM QyHkumoo — Z(X;y) = X% - y3 —-3x+6y

4.
A3 —41),

IK3aMeHANMOHHBINA OmiaeT Ne X
CKaJlﬂpHOC HpOI/ISBe,Z[eHI/Ie BGKTOpOB, cro CBOﬁCTBa nu l'lpI/IMCHCHI/Ie.
B3anmHoe pacnionokeHue TpsiMO U TNIOCKOCTH B MPOCTPAHCTBE.

-3 2 5
Brruncimrs onpenenurens 2 7 11"

-1 -6 4

Haiiti kocHHYC yria mpu BepimHe A | IUIOIaAb TPEYroibHUKA C BEPIIMHAMH B TOYKAX
B(-2:8,0), C(-1;5;-2).
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5.3ammcaTh ypaBHeHHE MpAMOM, mpoxomsiieit depe3 Touky M (—9;4) nepreHAMKYISIpPHO MPSIMON

x—-1 y+2
5 -7
. L |x=2t+7
6.Haiitu KoOpaAMHATHI TOYKH NIEPECEUECHUs MPSIMON yet4d U IDIOCKOCTH 3x +9y —3z+1=0.
z=5t-2
7.ITocTpours
a) KpUBYIO x=-2— /23y 6) nosepxuocTh 2x” +4y” —3z+1=0.

SKSaMeHaHI/IOHHBIC BOIIPOCHI

Yro takoe onpenenuress? [Ipu kakux npeoOpa3oBaHMSIX BEJIMUHUHA OTPEICIUTEIS He MEHICTCS
B kakux cimydasix onpenenureib paBeH Hya0? UTo cienyeT U3 paBeHCTBa OMpeenTelis Hyro?
Jaiire ompeneneHne MHHOpAa M ainreOpanuecKoro J[ONOJMHEHHMS 3JIEMEHTa OIpeesUTels.
Chopmymupyiire MpaBWiIO BEIYUCICHUS ONPEIEUTEIS.

Kak ocymiecTBisit0TCs JIMHEHHBIE OTlepaliy HaJ MaTpULIAMHU?

Kak nepeMmHokaroTcst 1Be MaTpuipl? CBONCTBA MPOM3BEICHUSI MATPHIL,

KaxkoBa cxema HaxoxxaeHUs: 00paTHONH MaTpHITBI?

Maiire ompepeneHus penIeHns CUCTEMBI JIMHEHHBIX anreOpanmdeckix ypaBHeHHH. Pacmmdpyiire
TIOHATHSL «COBMECTHAS», «HECOBMECTHASD, «ONPEEIEHHAN», «HEONPEICIEHHASN» CUCTEMBI.

Hammmre dbopmynst Kpamepa. B kakom ciydae oHM NpuMeHAMBI?

Urto Ha3pIBaeTcs paHrom Matpuikl? Kak on Haxoqurcs?

Chopmymupyiite Teopemy Kporekepa — Kaneynm.

[Ipy kakux YCJOBHSIX CHCTEMa JIMHEHHBIX aireOpamdecKux ypaBHEHMH HMEET MHOKECTBO
pemennit? Korna oHa nMeeT e JUHCTBEHHOE pellIeHe ?

Ommmre meton [Maycca pelieHus cucTeM JMHEHHBIX YpaBHEHHIL

Kaxve Herm3BeCTHBIE HA3BLIBAIOTCS CBOOOMTHBIMY, 4 KAKHE 0a3UCHBIMHU?

Kakne 0ocoOEHHOCTH pelleHus OJHOPOAHBIX CHUCTEM JIMHEHHBIX aireOpandecKux ypaBHEHuil Bbl
3Haete?

Kak ctponrcst ¢pyHnmaMmeHTanbpHasi cucTeMa perieHuin?

Kaxk BBITIONHSAIOTCS IMHEHWHBIC ONepaliil HaJl BeKTopamMu? KakoBbI CBOMCTBA 3THX OIEpaIiii?
Kaxkue BeKkTOpa Ha3bIBAIOTCS JIMHEMHO 3aBUCHMBIMHY, & KaKHe JIMHEHHO HE3aBUCHMBIMU?
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Yro takoe 6azuc? Kakue BekTopa 00pa3yroT 0a3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE?

Kaxoii 6a3uc Ha3bIBaIOT JE€KapTOBBIM?

UTo Takoe KOOpAHHATHI BEKTOpa?

Yro Ha3pIBaeTCsl CKaJAPHBIM NpousBeleHHeM BekTopoB? KakoBsl ero cBoiicTBa? st pereHus
KaKuX 3a7]a4 ¥ KaK OHO MOKET OBITH MCTIONH30BAHO?

Uto HazbIBaeTCS BEKTOPHBIM IpoM3BeneHHEM BekTopoB? KakoBwl ero cBoiictBa? st perrenust
KaKuX 3a7]a4 M KaK OHO MOKET OBITh HCHIOIb30BAHO?

Yro Ha3pIBaeTCs CMEIIAHHBIM Mpou3BeaeHueM BeKTopoB? KakoBbl ero coiicta? s pereHus
KaKuX 3a7]a4 M KaK OHO MOYKET OBITH MCTIONB30BAHO?

3anuimTe B BEKTOPHOM M KOOPAMHATHOW ()OpMax YCJIOBHS KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

[psimast MHKS Ha TUIOCKOCTH, €€ o0Iee ypaBHEHHE

[Haiire mMOHATHE HOPMAJBLHOTO W HAINPABILIIOLUIETO BEKTOPOB MPAMOM HA IUIOCKOCTH, YIJIOBOTO
ko3(rmeHra.

3amimre pa3iudHble BUABI MPSIMOM W YKaXXUTE€ TEOMETPHUYECKHH CMBICI TapaMeTpoB
YpaBHEHUS.

3anuimre yCJOBHUS MAapauIebHOCTU M NEPICHAMKYISIPHOCTH MPSIMBIX HA IUIOCKOCTH B CIIy4dae
Pa3IMYHBIX BUAOB YPAaBHEHHUN TPSIMBIX.

Kaxk nality TOUKy nepecedeHus MPsMBbIX Ha INIOCKOCTH?

Kak BpruucnsieTcst pacCTOsHAE OT TOUKH J0 MPSIMOI Ha TIOCKOCTH?

[atire onpeneneHue AUANCa ¥ 3aIMIIATE €T0 KAHOHMYIECKOE YPaBHEHHE.

Maiire onpeneneHye runepoobl ¥ 3aNUIINTe €€ KAaHOHMIECKOe ypaBHEHHE

Jaiire ompeenenre napa0oibl U 3aNMIuTe ¢€ KAHOHMIECKOE YpaBHEHUE

Wznoxure cxemy mpuBeJeHUsT OOIIErO ypaBHEHUS KPUBOH BTOPOro MOPSJIKA K KAHOHHYECKOMY
BULY.

JaiiTe noHsATHE MONIAPHOW CUCTEMBI KOOPAMHAT.

Ommmure napaMeTpUdecKhii cTIoco0 TOCTPOSHYS JIMHKI Ha ITIOCKOCTH

ITmockocTh, e€ ol1ee ypaBHEHHES

Kaxk ompeznensercs B3auMHOE PacIONOXKEHUE IVIOCKOCTEN? 3almre yCaoBUA NapajuleIbHOCTH
U NEPIICHAVKYJIIPHOCTH IUIOCKOCTEH.

Kak BeruncisieTcs paccTossHuE OT TOYKHU 10 ITIOCKOCTH?

3anummre pa3idyHbIE BHABl YpaBHEHHH TMPSMOW B TPOCTPAHCTBE W TOSCHUTE CMBICI
NIapaMeTPOB, BXOJALIMX B ypaBHEHV.

W3znoxwure cxeMy NpuBeIeHHS O0IMX ypaBHEHWH MPSMOM K KAHOHAYECKOMY BHITY.

Kak onpeienmrs B3anMHOE PacTIONOKEHIE TIPSIMBIX B MPOCTPAHCTBE?
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Kaxk BeraucnsieTcst pacCTOsTHHE OT TOYKH J0 MPSIMOI B IPOCTPAHCTBE?

Kax onpenenurs B3aMHOE pacriojoKeHHE MPSIMON U ITIOCKOCTH?

Kak mimeTcs Touka nepecedeHus: IpsiMoi U IIIOCKOCTH?

HazoBure moBepxHOCTH BTOPOTO TIOPSIKA M HATIMIIINTE WX KAHOHMYECKHUE ypaBHEHIS.
CdopmymmpyiiTe TIOHITHE TIpejeia YUCIIOBOU MOCIIeI0BATEILHOCTH
Cdopmymupyiire moHsiTHE Tpeienia GyHKIMKA OJTHOM IepeMeHHOM

Yrto TaKoe OHOCTOPOHHHUE TIpeielbl (DYHKIMH B TOYKE?

Cdopmymupyiite TOHATHS O€CKOHEYHO MaJIOi 1 O€CKOHEYHO OOMbIION Tpu X —> d ymKimm

IlepBblil 1 BTOPOI 3aMeYaTENbHBIE TPEAEbI

Kak cpaBHMBaroTCsI OECKOHEUHO Maible BEIMUMHBI? YTO Takoe OTHOCUTENBHBIM MOpSA0K
MaocTtu?

Kakme OeckoHedHO Maible  HAa3bIBAIOTCSA  OKBHBaJeHTHeIMH?  [IpuBenure  mpumepbl
SKBHBAJICHTHBIX OCCKOHECYHO MAaJIBIX.

Kakumu cBoiicTBamu 00s1aatoT (pyHKIWH, HETPEPhIBHBIC HA 3aMKHYTOM TPOMEXKYyTKe?

YTo MOHMMAIOT MO/ TOYKOU pa3pbiBa GyHKmH?! Kakue paspbIBbI pa3indaroT?

Kak cBsi3aHbI IOHATHS HETIPEPHIBHOCTH M TUDPEPEHIMPYEMOCTH (YyHKIMM B TOYKE?

3anmmmre npaBuia auddepeHmMpoBaHus 0OpaTHON U CIOKHON (DYHKITUHA.

3ammumre mnpaBwia AUPGEpeHIMPOBAaHMA HESBHO 3aJaHHONM (yHKIMM M (DYHKIMH, 3a7aHHON
napaMeTpHIeCKH.

Urto Takoe auddepenmman pynkipm? KakoB ero reomeTpuiaeckuil cMbICT?

Kaxumu cBoiicTBamu ob6nanaroT auddepeHimpyemple GpyHkipm?

Kaxk Haxonsarcs auddepeHraibl 1 MPOU3BOIHBIE BBHICIINX MOPSIKOB?

®opmyna Teinopa

Yro Takoe Touka 3kcTpeMyma GyHkipn? Kakve TOUkHM 3kcTpeMyma ObIBarOT?

Heo0xommmoe yciaoBre cymiecTBOBaHKS SKCTpeMyMa s qudepeHImpyeMoit hyHKIMN
JocTaTouHble yCIOBHS CyLIECTBOBAHHS SKCTpEMyMa

CxeMa Hcclie10BaHMs Ha SKCTPEeMYM (PYHKIMU OJTHOrO IEPEeMEHHOTO

CxeMa HaxOXIeHUs HAMOONBIIETO M HAWMEHBILIETO 3HA4YeHWs (YHKIMM HAa 3aMKHYTOM
HPOM EXKYTKE.

[atire onpeneneHne BBIYKIOCTH U BOTHYTOCTH KPUBOM Ha POMEKYTKE.

Kakue Touku Ha3bIBalOTCS TOUKaMU neperuba’?

Uro HazpIBaeTcs acuMnroTol rpadmka GyHkimn? Kakue acuMnToTsl pa3iudaroT?

B dwem coctour mpaBwio Jlommrama? J[lns packpeITHS KakuX HEONPEIEJIEHHOCTEeH OHO
TIPUM CHACTCS?
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Haiire onpenenenre npeaena (GyHKIMA HECKOJIBKHX MepeMeHHBIX.
Cdopmymmpyiite omnpeeeHne YaCTHBIX POM3BOAHBIX IS (DYHKIMA HECKOJIBKUX TIePeM CHHBIX.
Uro HasbiBaeTcs auddepeHmanoM QyHKIMA HeCKONbLKUX MepeM eHHBIX
B dyem cocrosar nmocrarousble ycnoBHS Au(PhEepeHIHPYeMOCTH (YHKIMH HECKOIBKUX
niepeMeHHbIX?
e Kak HaxonsTcs YacTHBIC MPOM3BOIHBIC BHICIINX MOPsIIKOB? CPopMyIHpyiTe YCIIOBUS paBEHCTBA
CMEIIIaHHbIX MPOU3BOIHBIX.
Kax mityrest kacaTenbHas IDIOCKOCTh U HOpMaJib K IIOBEPXHOCTHU?
Chopmympyiite onpeieiieHie 3KeTpeMyMma Ul (QYHKIMA HECKOIBKHX TepeMeHHBIX. KaKoBBI
HEOOXOAMMBIE YCJIOBHSI €T0 CYIIECTBOBAHHUS?
o Cdopmynupyiite M0CTaTOYHbIE YCJIOBHSI CYIIECTBOBAHMSI JKCTpeMyMa il (PYHKIMH JBYX
TIepeM EHHBIX
e [IpuBenure cCXeMy HaXOXKICHHS HAMOOJNBIIICTO M HAMMEHBILCTO 3HAUCHHUSA (YHKIMU B 3aMKHYTOM
obnactm.

S. MeToauyeckne yKasaHus 10 Mpoueaype OneHUBAHMSA

O 11e HOUHbIE Me PONPHUAT UL

Hpoueuypa IPOBE /A€ HUA OIIC HOUHOI'O M€ POIIPUATHUA U HEe00X0AMMbIe MeTOHYe CKHe YKa3aHus

1.

KonTponbHas pabora

B cemecTpe CTyAeHTHI BBINOMHIIOT 6 KOHTPOJBHBIX paboT, COAEpKaHUEe KOTOPHIX OXBAaTHIBAET BCE IVCIMIUIMHEL.
Kaxxmomy cTyneHry BeigaeTcs cBoi BapuaHT. KOHTpoIbHBIE paOOThI IPOBOASITCS B YaChl MPAKTHYECKHX 3aHATHA. 3a
KQXIyl0 KOHTPOJBHYIO paboTy MaKCHUMajbHBIM Oamn ompenensercss B COOTBETCTBHE C PEHTHHT-TUIAHOM
JIACLIMIUIVHBI.

KpuTe PUH OLICHKH 3aJJaHUA:

e bammiza KOHTPOJIbHYIO pa60Ty MNOJIY4ar0TCsI YMHOKCHUEM MAaKCHMaJIbHOI'O 6am1a, peJyCMOTPCHHOI'O 3a
HEC B COOTBECTCTBUE C peﬁmm— IUTaHOM, Ha JOJIO BEPHO BBITIOJTHCHHBIX 3aJIaHU.

B cemectpe crynents! BeimonusitoT 8 MJ13 no Bcem pazgenaM nporpaMMbl JUCLIMIUTMHBL. Y Ka)KIOTO CTYAESHTa B
rpyrmme cBoi BapuaHT M/[3, Homep BapraHTa COOTBETCTBYET NOPSAKOBOMY HOMEPY CTYJI€HTA B CIIMCOYHOM COCTaBE
IpYIIIBI.

[IpernogaBaTens oOecrieunBacT CBOEBPEMEHHOE MONTyYeHUE CTyIeHTaMu BapuanToB UJ13, a Taxoke

MPeIOCTaBIISACT AJICKTPOHHYIO CCBhUIKY Ha cOopruk M/I3. Bee M/I3 pa3memeHs B 3JIeKTPOHHOM Kypce T0
JIUCLMIUTAHE .

W13 BBITIONHAIOTCA B OTAEJIBHON TETpaiu, My 0hOPMIICHUH KaXJIOro 3aiaHusi 00s3aTeIbHO YKa3bIBAE€TCS €r0
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Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

HOMeED, PUBOIUTCST KPATKO YCJIOBHE KaXIIOTo 3aianHusl. PerieHre Kax1oro 3a1anus JODKHO OBITh MOAPOOHBIM, C
BKJIFOY€HHEM TIPOM EKYyTOUHBIX paCYETOB, pACCYXICHHUM, MOSCHEHNH, C YKa3aHHUEM HCIIOJIb30BAaHHBIX METOIOB U
dhopmyn. /I3 mpoBepsieT npenogaBaTesb, BEAYIIUNA MpakTraeckue 3auaTrs. CTYIeHTHI TODKHBI BRIOMHATE M ][3
JIO KOHTPOJILHOH Pa0oThI 1o Teme. 3a kaxaoe MJ13 BeicTaBisitoTCs Oaibl, MAKCUM ATBHBIHN 021 yKa3bIBaeTCs B
pEUTHHT-TUIaHE.

KpuTepun onieHKH 0THOTO 3a1aHUS
3ajaHne cCYUTAETCs 3aUTSHHBIM, €CJIM BBITIONIHEHO OoJice MOJIOBUHBI 3a]1aHHIA
Ecmm 3aanue He 3a9TeHO, paboTa BO3BpaIIaeTCs CTYySHTY Ha TOPaOOTKY.

CryneHTsl MOT'YT HCTIPABIISITh HEBEPHO PELLCHHBIEC 3a/1aHMs U CaBaTh HAa MOBTOPHYIO MpoBepKy. Ilpenonasare s
MOXET Y9eCTh UCTIPABJICHUI U JOOABUTH OaJUTBI K TPEIBITYIIM

DK3aMeH

«lMonoxceHue o npoeedeHUU MeKyuje20 oUeHUBaHUs U npomexcymoyHoli ammecmayuu 6 TIY» npuka3 Ne88/00 om
27.12.2013 2., «PyKosodawjue mamepuansl 1o mekyuemy KOHMPOJIO U ycreeaemocmu, npomexcymoyHoli u umoz2oeoii
ammecmayuu cmydeHmoe TOMCKO20 NMoaAumexHuU4ecKkozo yHueepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sx3aMeHe cTyIeHTY BBIIAIOTCS OMIETHI, BKITFOYAKOIIIE TCOPETUICCKHEC BONPOCHI U MPAKTUICCKUEC 3aJaHUS.

[IpernonaBaTens, MPOBEpUB PabOTY, B X0JIe YCTHON Oece bl CO CTYASHTOM MOXKET 3a/1aBaTh BOIPOCHI 10 CAMOMY
OmIeTy, a TaKXKe JIOTIOJTHATEJIFHBIE BOMPOCHI TI0 TEOPHH | MPAaKTHKE. B urore cTyaeHT HaOupaeT UTOroBhIi Oaiut 3a
dK3aMeH, MakcuMalibHo 40 6amioB. OtieHKa 3a JUCIMITIFHY (OPMHUPYETCs KaK UTOroBasi 3a paboTy B ceMecTpe U
SK3aMEH B COOTBETCTBUE C MPUHATON MIKAJION OIICHUBAHKSL.

CryneHTsl, He CAaBIIKe 3K3aMEH B CECCHOHHBIN MEepHO, MOT'YT MepecaaTh €ro B EPUO/Ibl JIMKBUAAIN
3aJJ0JDKEHHOCTEN B COOTBETCTBHUE C JECHCTBYIOLICH MPOLIE T YPOI.

PC3YJ'II)TaTI)I HpOMe)Ker‘IHOfI arrecranun O(bOpMJ'IfIIOTCSI BCAOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHHIKKY
00y4aroIIerocs.




