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1. Pouap pucuuninnsl «MaremaTtnka 1.1» B pOpMHpPOBaHNH KOMIIETEHIMI BHINTYCKHUKA:

DJIeMeHT Ll CocrapJsionye pe3yJibTATOB 0CBOCHHS (1eCKPUITOPbI KOMIIETeHIIHIA)
~ Kon OCBOEHHST
00pa3oBaTeabHOI
Cemectp KOMITETEHIUH HaunmMeHoBaHHEe KOMIIETEHIMH (0]0)11
NPOrpaMMmal (IMCHHUILIMHA, H
npaxruka, THA) Kon aMMeHOBaHHe
Brnanmeetr MaTeMaTHYECKUM alIIapaToM anreOpsl 1
T hepeHIMATEHOTO HCUNUCTICHUS (GYHKINN OJHOH H
OITK(Y)-1.B6 HECKOJIBKMX NIEPEMEHHBIX I IPOBEACHUS TEOPETUYECKOTIO
' HCCIICIOBAHUS U MOJICTUPOBAHUS HU3HUCCKUX U XUMHUYCCKUX
CriocoBHOCTEIO pemaTs sanan MPOLIECCOB U SIBJICHUH, a TaKXkKe, I PeLICHHS
poECCHOHANBHON AeATETLHOCTH Npo¢eCCHOHANBHBIX 3314
OTIK(Y)-1 Ha OCHOBE HH(POPMALIMOHHON
MaTtematuka 1.1 1 KyJbTYypbl C IPUMCHCHUEM P9 OTTK(Y)-1.Y8 VYmeer MMPUMCHATH U3YUCHHBIC MCTO/bI a.]'[l"€6pBI u
HH(bopMAIIOHHO- 5 ’ aHaIM3a 11 PELIEHUs CTaHAApPTHBIX 3a1a4
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH U
C Y4ETOM OCHOBHBIX TPeOOBaHHI
nH(MOPMAMOHHON 6e30MacHOCTH 3HaeT OCHOBHBIE IMOHATHS U TCOPEMbI IMHCUHOU U
BEKTOPHOMW anreOphl, aHATUTHYECKON TeOMETPHH,
OIIK(Y)-1.38 | TeopHuH JIMHEHHBIX IPOCTPAHCTB, TU(PPEepEeHIIHATHHOTO
HCYHCIICHUS (PYHKIUH OJHON U HECKONBKHUX
NIEPEMEHHBIX

2. Iloka3zareyim 1 MeTOALI OLICHUBAHUS

Ilnanupyemple pe3yabTaThl 00yUeHHs! 10 AHCHUILIHHE

Kox

HaunmeHnoBanue

Koa koHTpOIMpYyeMmoii
KOMIIeTeHInu (I ee
YaCTH)

MeToab! OLleHUBAHUS
(oL eHOYHbIEe MePONPUATHS)

HaumenoBanme pasiena
JUCHUTIIUHbI




P 1 | Braneer OIIK(Y)-1 1. Jluneiinas anredpa Kontponbhas pabota
OCHOBHBIMHU TIOHATUAMU W MCTOIJAaMH JIMHEHHOM aHF€6pr, 2 BeKTOpHaH aJIFe6pa I/Iﬂg
AHATUTHYCCKON reoMeTprn U Au(hepeHINATBHOT0 HCYHCICHUS 3. AHAIMTHYECKAS
(hyHKIMH OTHON M HECKOJBKUX MEPEMEHHBIX reoMeTpHs DK3aMeH
4 BBenenue B aHaIIN3
5. duddepennnanpHoe
rcyucieHue QyHKINHA
OJIHOM IIEPEMEHHOU
6. uddepennmansuoe
MCYHUCIICHUE (PYHKLIUU
HECKOJIbKUX MEPEMEHHBIX
P12 | Vmeer OIIK(VY)-1 1. JIuneitnas anredpa KonrtponsHas padora
BBIUHCIIATH ONPEACITUTEIN, BBIIIOJIHATD HeﬁCTBHH C MaTpulamMu, 2 BeKTOpHaSI aJIFe6pa I/IH3
HCCICAOBATL W pCeUIaTh CHUCTEMbI JIMHEHHBIX anre6pa1/1qec1<plx 3 AHaHI/ITI/I“IeCKaﬂ
YpaBHEHM;  MPOU3BOAUTH  JCHCTBUA  HaX  BEKTOPAMU; reoMeTpus Dx3aMeH
TCOMETPHUYCCKU HW QAHAJTIUTHUYCCKU TMPEACTABIIATL IIPAMYIO U 4 BBeI[eHI/Ie B aHAIU3
IIJIOCKOCTh, YCTaHABJIMBATh B3aMMHOC PACIIOJIOKCHUS MPAMBIX 5 Z[I/I(b(l)epeHI_[I/IaJ'IBHoe
W IUIOCKOCTEeW; NPUBOAMTH OOLIME YPaBHEHUS KPUBBIX H I/I;ZIII/ICJICHI/IG (I)}’HKLII/II/I
MIOBEPXHOCTEN K KAHOHUYECKOMY BUIy U CTPOUTh UX; HAXOAUTH OZIHOI TIepEMEHHO
npeaenbl  (GYHKIMA W YHCIOBBIX  IIOCJIEJOBATEIBHOCTEH; 6 I[H (b (bg) CHIIMATEHO®
muddepenuupoBar M uccienoBath (OYHKIMH OIHOTO H ) PeHI
ncyuciaeHue QyHKINHA
HECKOJIBKUX NMEPEMEHHBIX
HECKOJIbKUX MEePEMEHHBIX
PI3 | 3naer OIIK(Y)-1 1. Jlunetinas anredpa KoHnTtponbHas pabota

anreOpy MaTpHIl, OCHOBHBIC XapaKTCPUCTHKH MATPHIl, WX
OIPE/CIICHHUS] U CBOMCTBA; METO/bl PEIICHUS] CUCTEM JIMHEMHBIX
anreOpanyecKuX YpaBHEHUM;, METOIbl BEKTOPHOHW anreOphl;
CBOWMCTBA M YPaBHECHHS OCHOBHBIX TICOMETPHUYCCKHUX 00Opa3oB
;OCHOBHBIE TOJIOKEHUSI TEOPUU TIPEJEIOB; MpaBuja U METOMbI
HaXOXXICHHUS TNPOU3BOAHBIX (QYHKIUH OIHOW WM HECKOJIBKHX
MEPEMEHHBIX, CXEMY TIOJTHOTO UCCIICAOBAHUS (DYyHKIHH

2. BexropHas anredpa
3.AHanmuTHYEeCKast
reoMeTpust

4 BBenenue B aHaIn3

5. duddepennnansHoe
HcyuciIeHue QyHKIINHA
OJIHOM IIEPEMEHHOU

6. uddepennmansuoe
MCYHUCIICHUE (PYHKIUU
HECKOJIbKUX MEPEMEHHBIX

3.

DK3aMeH




3. IlIxaJjia OueHUBAHUA
Ilopsimox opraHm3anuy OLEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHHUBEPCHUTETE PErIaMEHTHPYETCS OTIENIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OIlCHHBaHUS pe3yNIbTaTOB 00y4yeHHus B ToMckoM monuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUS)» (B JCHCTBYIOIIEH pElIaKIInn).
Hcnonp3yercss OamibHO-PEUTHHIOBAas CHUCTEMA OLICHMBAHUS pe3ysbTaToB 0OydeHus. MroroBas oneHka (TpaJulMOHHAs M JMTEpHas) IO BUIAM
yuebHoil nesrenpHocTH (M3ydyenue nucuumnH, YHWPC, HUPC, kypcoBoe mNpOeKTUpOBaHME, MPAKTHKH) OIpPENeNseTcss CyMMOH OanjioB ™o
pe3yabTaTaM TEKyIIero KOHTPOJISA U MTPOMEKYTOYHOM aTTeCTaIlluu (MTOroBas peHTHHTOBasI olleHKa — MakcumyMm 100 6asioB).

Pacnpez[eneHI/Ie OCHOBHBIX W OOIOJHHUTCIBHBIX OamnoB 3a OLICHOYHBIC MCPONPUATHA TCKYIIECTO KOHTPOJIA H HpOMe}I(YTO‘IHOfI arrecranuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIUHBI.

PGKOMGHHyeMaH mKajaa aj1id OTACIABHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O ¥ TCKYLICTO KOHTpOJISI*

% BBINOJHEHUs 321aHNsA|COOTBETCTBHE TPAIUIIMOHHON OLEHKe OnpenesieHue OLEHKH
90% + 100% «OTIMIHO» OTnMyHOE MOHNMAaHKE IPEIMETa, BCECTOPOHHUE 3HAHNS, OTJIMYHBIC YMEHHS M BIaJCHUE ONBITOM MPAKTHYECKON ESITEIbHOCTH
70% + 89% «Xopomo» JlocTaTo4HO MOJTHOE MOHMMAHUE MIPEIMETA, XOPOIINE 3HAHUS, YMEHUS U ONBIT MPAKTUYECKOHN JeSATEIbHOCTH
55% + 69% «Y 10BIL.» [TpueMneMoe NOHMMaHKE NPEAMETA, YIOBICTBOPUTEIbHBIE 3HAHUS, YMEHUS U ONBIT MPAKTUYECKON e TEIbHOCTH
0% + 54% «Heynosmn.» PesynbraTel 00ydeHUs] HE COOTBETCTBYIOT MHHIUMAIBHO JOCTATOUHBIM TPEOOBAHUIM
[IIkasa A7 OIIEHOYHBIX MEPOIIPUSITHI dK3aMeHa™*
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3a/laHuii IK3aMeHa 0aJ11 TPaAMLHOHHOI OLleHKe Onpenesenue onenKu
90% + 100% 36 40 «OTIMaHO» OTnryHOE MOHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIE YMEHHS M BIAJICHUE ONBITOM IIPAKTUYECKOHN JICSITEIbHOCTH
70% +89% 28 =35 «Xopomoy JlocTaTo4HO MOJHOE MOHMMAHUE NIPEIMETA, XOPOLIUE 3HAHUS,, YMEHUS M ONBIT IPAKTUYECKOH e TEIbHOCTH
55% + 69% 22 +27 «YmoBIL» [TpuemaemMoe NOHMMaHKE NPEIMETA, YIOBICTBOPUTEIbHBIEC 3HAHMUS, YMEHHUS M OIIBIT IPAKTHUECKOH NeITeIbHOCTH
0% + 54% 0+21 «Heynosn.» PesysbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPeOOBaHUSIM

4. IlepeyeHb THNOBBIX 3aIaHUI

OueHoYHbIE MeponpusTHs

Hpnmepbl THIIOBBIX KOHTPOJbHBIX 3a1aHni

1| KonrposnbHas pabota

KonTtpoabHasi padora «JIuneiinas anredpa»
BAPUAHT Nel




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3allaHPli/'l

2 4 -3 1
-1 1 01

1. Jlan onpexnenurens 3 7 4 0
0 -1 13

@) 3anuiumTe pa3ioxKeHUe JAHHOTO OpeaeIuTeNd 10 Y4eTBEPTOMY CTONIOLY;
0) BBIUMCIIMTE OIPENENIUTEINb, TOJYYHB IPEIBAPUTEIBHO HYJIM B KaKOIl — JIMOO CTPOKE WITK CTOJIOLIE.

x+2y—z=-1,
2. Pemmmth cucreMy ypaBHEHHUI METOIOM 0OpaTHON MaTpHIIbL: 3y—z=1,
x+4y+z=5.

3HaueHue X BBIYUCIUTH Takxke MeToaoM Kpamepa.

3. MCCHeﬂOBaTb CUCTEMY Ha COBMECTHOCTDb U PCUINTH METOI0OM Faycca

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

4. Jlana cuctemMa OJTHOPOJHBIX JIMHEHHBIX ypaBHEHUH

a) Jlokaxwure, 4TO CHCTEMa UMEET HETPUBHAJIbHBIC PEILICHNUS;
6) Haligute o01iiee penieHne CHCTEMBI,
6) HaliauTe PyHJaMEHTAIBHYIO CUCTEMY PEIICHHH.

. HpI/I KaKuX 3HA4YCHUAX MapaMeTpa ﬂ CHCTEMa JIMHEHHBIX ypaBHeHI/Iﬁ

2 1 14
|
C PaCIIMPEHHOM MaTpHLEH 1 A 1]3| cosmecrna?
1 2 114




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

KouTtposbHas padora no teMe «BekTropHas ajredpa»
BAPUAHT Nel

I. ansl yerbipe BekTopa: d = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};6? = {5,7,8}.

1.Jlokasatk, uto BeKTOphl @ ,b,C 06pasyroT 6asuc U HaliTH pasnoxeHue BekTopa d B 5TOM Oasuce.

2. Haiitu xocunyc yrina Mexay Bektopamu @ u b .

3. Haiitu jummHy Bekropa g = d + 2b +3¢ .

II. dansi gyernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitn 065éM mupamuasl ABCD u pny BbIcOTHI , onyiueHHo# 3 Bepumunbl 1D Ha rpans ABC.

—_ .

5. Haiitu npoeximto Bekropa AB na och Bextopa CD .

6. HaiiTu KoOpIMHATHI BEKTOpA [(B_C: + E),C_Bj .

d=2,(p"4) =

OnpenenuTs: a) KOCHHYC TYIOTO yTiIa MEXAY AUArOHANSAMH, O) JUIMHY BBICOTHI, OITYIIEHHON HAa CTOPOH

I I -
I11. TlapaajenorpamMm nocTpoen Ha sekropax d = p+4q, b = E(p —q), te |p| =4,

KonTponbnast padoTa mo reMe «AHAJIUTHYECKAS T€OMETPHUS»
BAPUAHT Nel

1. OmpenenuTs NPH KaKUX 3HAYCHUAX @ MpsMas

(a+2)x + (a*-9)y + 3a’ - 8a + 5 =0 mnapannensua ocu OX.
2. CocTaBHTH YpaBHEHUS MPSMBIX, TAPAIDICTBHBIX TPIMOU

3x - 4y - 10 = 0 v oTcTOSIILIMX OT HEE Ha paccTosiHue d=3
3. JlaHbl BepuinHbl TpeyronbHuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHUE BBHICOTHI M3 BEPIIUHBI A M ypaBHEHHE MEIMAHbI U3 BepiuHbl C.

4. TIpuBeCTH K KAHOHUYECKOMY BU]LY, HA3BATh U TIOCTPOUTH
kpuBble:  a) 16x2+25y° +32x - 100y - 284 = 0;
6) 7 -4y -20x+24=0.

5. W3 o0mux ypaBHeHHH nipsimoii :  2x +y—3z7—9=10,
2x+ 37+4=0

MOJYUYUTh KAHOHUYECKUC U IMapaMETPUICCKOC YPAaBHCHUA HpHMOﬂ.

s

3




OueHouHbIe MEPONPHSITHS

ITIpumepbI TUIOBLIX KOHTPOJILHBIX 32JaHHI

6. Haiftu npoexuuto Touku A(1,2,0) Ha IIIOCKOCTh
8x + 6y +8z-25=0.

7. TlocTpouTh T€N0, OrpaHUYEHHOE TOBEPXHOCTAMHU
=z
x+y=2,
y=0,z=0.

KonTpoabHas padora mo Teme «BBegeHue B aHAIN3»

L. Boiyucaums npedesvl

2
, —4
1. lim AL 2. lim

n—>c0 3‘12’134_1 ’ n—>® n—1 ’

[ 2 2
3. fim WX 4. lim & 2%,
x>l 2x X—w 3x2+1
[ 2 2
5. lim Y31, 6. lim —;
x—2 x-=2 x—=01—cosx
x2+1
. hm[ersz. S lim In(x?> +2)—1n2 |
x—oo\ X —1 ’ x—0 x2 ’
2x X :
) - . sin(2—x
9. lim&<—¢ ; 10. hmg.
x—0 X =2 A2x =2

I1. Onpeneants nopsiaox 6. m. o.(x) mpu X —> O ornocurennno x:

. a(x) =In(1+3/x* - tgx), 2. a(x)=~+2x+1-1.

II1. HajiTu TOYKH pa3pbiBa GyHKIUM, yKa3aTh UX Xxapakrep. IlocTpouts rpaguk GpyHKIUHN B OKPECTHOCTH TOYEK
pa3pbiBa:




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

1

1-x 1
l. f(x)={x* ecuu0<x<1, 2. yzzil, 3. y=

0, eciu x <0,

>
x+2,ecnu x > 1. g l—x

KonTpoabsnas padora
no teme «/IuddepenunanbHoe ncuucienue GyHKIMH OTHOTO MIePEMEHHOT0»
BAPUAHT Nel

[. HaliTu npousBoiHbIe CIeAyIOIINX GYHKIHM:

ctg(\/g)
1y =(e%95% 13x0)2; 2. 3% 43V =x-2y; 3 y=(g2n) 2,

d*y
II. HaiiTu BTOpYIO IPOU3BOJHYIO 5
dx
x2 x =cos(t/2), .
L y=—77"01,2. . 3. y=sin(x—y)
¥2 1 y=t—sint.
III. . [Honb3ysice npaBuioM JlonuTans HaUTH NPEAEIIbL:
X
(X2 cos —~
1. lim -——| 2 lim (inm) 2
x>l x—-1 Inx x—=>1-0
1

IV IlpoBecTn nonHoe Uccea0BaHue QyHKIMH ) = X€ X w1 noctpouts eé rpadux

KonTponbnas padora
1o teme «JAuddepenunanbHoe ucuucienne OHID»
BAPUAHT Nel




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

. Haiiti 1 mocTponTh 001aCTh ONpeAeneH s QYHKIHH:

Z=J;m@—x—yl

IT.

IIL

Iv.

HamTu ykasaHHBE IPOM3BOIHHE

co1 Oou du du dtu

ox oy oz

oy oz

=9
Ox0z

u=(xy) ;

3 >

2. (x ¥ u u  Ou
IpoBepuTh, yaoBnerBopsier 1 Gyukuus U = X~ F'| —,— |ypauenmo X 8_ +y—+z—= 2u.

z X X oy Oz

2 2
CocTaBUTh ypaBHEHHE HOPMAalIM K IOBEpXHOCTH X —2x+ 6y—Z :4HapaJIJICJIBHO IpsMOi

f_y—2_z—1
1 3 4

Haiitn HanGospliee 1 HauMeHblIee 3Ha4eHHe QYHKIMN: Z = 8x + Y — XY B 3amkHyTOIl 0OnacTy,

OTPaHUYECHHON TUHUAMH X = O,y = O,X +y= 10.

W3,

IlpuMep BapuaHTa MHAWBUAYAIbHBIX 3aJaHUMN.




OneHo4HbIe MepONPHATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aaHU

JNuneinas anrebpa

. Buruncints ornpeneauTenn

12 3 -1 2 -7 -3 214
11 0 -1 -2 011
942 4 2 14 213
-20 1 -1 -3 -2 21|
. Haitrun marpuny X u3 ypassenns. Cnenars nposepky
1 2 2 1 11 -15
2 1 -2|-X=| 2 -8 3
2 -2 1 17 0
. Peumthb cucreMel AMHEHHLIX ypaBHEHMIL:
a) metonom Kpawmepa, b) MaTpHYHRIM MeTOmOM
Jr+4y—22=26 z+iy— 2= 5
a) r— y+3z2=-2 by { 3z +8y+2=7T7
Jr—-3y+52=-2 dz—-6y+2=10
. Pemmnth cucremur metonom ['aycca
re —3z3 +zy = !
) T =223 +3z4y = -4
V) 32, +2z ~5zy = 12
4z, +3ry —bzj = 5
ry +3re +5r; —dxy = 1
ry +3rs +2r3y -2y +1; = —1
b) I —21‘2 +1‘3 —ry —I5 = 3
ry —drs Hz3 gy +z5 = 3
ry +2rs x5 -4 15 = -1
ry 419 —r3 44 =10
Iy —I» +I3 —Iy =10

<) ]3:1 420 —23 +x4 =0




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

TectupoBanue —
HE3aBHCUMBIH KOHTPOJIb
HOKO (PTI u PT2)

Bompocsr:
1. C moMomip1o 31eMEHTapHBIX MPe00pa30BaHN paCIIMPEHHAs] MATPUIIA CUCTEMbI JIMHEHHBIX

1 -1 2 01 | O
ypasuenuii mpuseneHaksuay [0 O O O O | 1 | BeiGepure BepHble yTBEpKIEHHS, €CIIHU

01 02010

A — ocHOBHas Marpula CUCTCMEI, Q — paciupCHHad MaTpula CUCTCMBIL.

1. rang(gl) =2

2. rang(gl) =3

3. rang(A)=2

4. rang(A)=3

5. cuctema coBMecTHa
6. cuctemMa HECOBMECTHA

2. Boicora tpeyronsanka ABC , onymennas u3 Bepumnst C, ecim A(3;1;2), B(5;—-3;6),
C(3;0;4) pasna
3. PaccrosiHue Mexy hokycaMu 3juinmca 5x¢ +9y2 —30x+18y+9=0 pasno

x=9t+1,
4. Kocunyc ocTporo yria Mexay npsambiva *+4 _y-1_z+5 y 6 paBeH
0 -2 -1 y="0t,
z=3-2t
5. YcraHoBuTe cooTBETCTBHE MeKAY GyHKIMEH U e€ nuddepeHnuaiom
byHKIHS MIPOU3BOHAS
y= Jsin x _ Ccosx
dy = ——=—dx
34sin” x




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBLIX KOHTPOJbHbIX 3allaHPli/'l

y:«/sinx dy: CO?)C dx
2+/sin x
= 1 dy =— CoSX dx
\/sin x 2+/sin’ x
= 1 dy=— COS X d
sin x 33/sin* x
COSX
dy =———dx
4 23/sin x
dy = ;dx
2+/sin x

I (1+x3j
3
o X 1
6. Onpenenure NOPSIIOK MAJIOCTH OECKOHEYHO Majlol GYyHKIIMH —— = OTHOCHTEJIbHO — IIPH X —>

X X
o0
K:
7. DyHKUMSA y = 6x - ¢ ** yOBIBa€T 1y 3HAYEHUH X
L e (co1/2)
2. xe(l/2;+00)

3. xe(—o0;—1/2)U(1/2;+0)
4. xe(-1/2;+x)
S xe(1/2;0).
8. s dyukumu z = z(X;)) M3BECTHO




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

z(M)=2(M)=0
20 (M) =5; 2 (M) =1; 20, (M) =2

Torma Touka M

SIBJISIETCS] TOUKOW MUHUMYMa

HE SBJISICTCS TOUKOM IKCTpEeMyMa
SIBJISIETCS] TOUKOW MakCUMyMa
SIBJISIETCS] CTAIMOHAPHOW TOYKOU
HE SIBJIAETCSI CTALIMOHAPHON TOYKOMU

DK3aMeH [IpuMepnl 3ajlaHUM HA 3K3aMeH
TIIY JK3aMeH Kypc 1
Bapuant 1
1. CdopmynupoBath U J0Ka3aTh Teopemy Jlarpamxka.
2. VYpaBHEHHUs NPAMOU B IPOCTPAHCTBE
x+l1 x—2 1
3. Haiigure mpenenst: @) |im 2 +3 B) lim xeX.
x—ow X1 _3x x—>+0
4. Haiimute BCce YaCTHBIC MPOU3BOIHBIC IICPBOTO MOPsAKA GYHKIMU 1y = 4/ 2 x2 -3y.
1
5. Ompenenurte TOUKK Nepernba M MATEPBANBI BBITYKIOCTH U BOTHYTOCTH QyHKIHH ) = X Set.
X1 =X —2x3+Xx4 —x5=-2,
6. JlaHa cucreMa JTMHENHBIX YPABHEHUI —X] +2x) —x3 +x4 — x5 = -2, HAMAHTC odmiee peueHne
x| +x) —x4 +2x5=-1.
CUCTEMBI
7. CocTaBbTe ypaBHEHHUE IUIOCKOCTH, KOTOpas MPOXOIUT 4Yepe3 TOYKU M (7, 2,-3)u M, (5, 6,—4)
napauienbHo ocu Ox.
8. IlpuBeauTte ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUY U IOCTPOWUTE KPUBYIO
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16x% —9% —64x +18y =89.

1. Haittu nipenen lim,_s0

DK3aMeHaIMOHHbIN OmteT 1

3sin2x -1

2x* +5x

o _ .3
2. 3ammcaTh ypaBHEHHs BCEX aCHMIITOT KpuBoii ¥ = X~ In x.

3. UccnenoBaTh Ha 3KCTpeMyM QYHKLHUIO y = In VX2 +1+ arctg x .

4. Haiitu 1 13006pa3uth 0651acTh onpeaeacHus: GyHKIHH z=Inx+.x—y

5. Uccnenosath Ha skcTpeMyM pyHkmuoo — z(X;y) = x% - y3 —-3x+6y

A(3:—451),

JK3aMeHalIMOHHBbIN OmyteT Ne X
CkalsipHOE IPOU3BEICHNUE BEKTOPOB, €r0 CBOWCTBA U PUMECHCHUE.
BzaumHoe pacrnosioxkeHre NpIMON U MIIOCKOCTH B IPOCTPAHCTRE.

-3 2 5
Brruucnuts onpenenurens 5711

-1 -6 4

Haiitn xocuHyc yrna npu BepiinHe 4 W IUIOIIAAb TPEYTONbHUKA C BEPIIMHAMU B TOUYKaX

B(-2;8;0), C(-15;-2).
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5.3anmcatp ypaBHEHHE TpsAMOHW, mpoxomsamieli wepe3 Touky M (—9;4) mnepneHANKYISIPHO TPSIMOA

x-1_ y+2
5 -7
. L |x=2t4+7
6.HaiiTn KoOpAMHATHI TOYKH NIEPECEUECHUS NIPIMOM | ;4 WIUIOCKOCTH 3x+9y-3z+1=0.
z=5t-2
7.1locTpouts
a) KpUBYIO x = -2 — /2 — 3y; 0) TOBEPXHOCTH 2x2 + 4y2 —-3z4+1=0.

OK3aMeHAIIMOHHBIC BOIIPOCKHI

Uro takoe onpenenutens? [Ipu kaknx mpeoOpa3zoBaHUAX BEINYHHA OTPEACTUTENS HE MEHIETCS
B kakux ciydasx onpenenuTens paBeH Hyo? UTo cieayer U3 paBeHCTBA OMPEISIUTENS HyTi0?
Haiite ompeneneHne MHHOpa W aIreOpPamdecKOro [OTIOMHEHWS OJJIEMEHTa OIPEIeTUTEINs.
CdhopmynupyiiTe IpaBUIIO BEIYUCICHHS ONIPEISITUTES.

Kak ocymecTBnstoTcs MMHENHHBIE ONlepaluy Hajl MaTpULaMu?

Kax nepemnoxkarorcs e MaTpuilbl? CBOWCTBA MPOU3BEICHUS MATPHII.

KakoBa cxema Hax0XJIeHHS 00paTHOH MaTPUIIBI?

Jaiite omnpezeneHnst pelIeHUs] CHCTEMBI JIMHEWHBIX alredpandecKnx ypaBHEHHH. Pacmmdpyiite
MTOHSTHS «COBMECTHAS», KHECOBMECTHASI», «OTPEACTIEHHASD», HEOMPEISIIEHHASN CUCTEMBI.
Hammummre dpopmynst Kpamepa. B kakom cirydae oHE TpUMEHUMBI?

Urto Ha3bIBaeTca paHroM maTpuubl? Kak oH HaxoauTcs?

Cdopmymnupyiite Teopemy Kponekepa — Kamemnmu.

[Ipy kakux yCIOBHAX CHCTeMa IMHEWHBIX anreOpandecKuX YpaBHEHWH HWMEET MHOXKECTBO
pemennii? Korna oHa nMeeT eTMHCTBEHHOE pelieHne?

Omummute Meto ['aycca perenns CHCTeM JTUHEHHBIX YpaBHSHUH.

Kakue Hen3BeCTHBIE HAa3bIBAIOTCS CBOOOIHBIMH, a KaKHe Oa3UCHBIMU?

Kakne ocobeHHOCTH peleHnss OOHOPOIHBIX CHCTEM JIMHEHHBIX anTeOpandecKuX ypaBHEHUN Bbl
3HaeTe?

Kak cTpoutcs GpyHmameHTanpHas cHcTeMa peleHnit?

Kak BBIIOSTHSAIOTCS TMHEHHBIE Onepaliui HaJ BeKkTopamu? KakoBbI CBOHCTBA 3TUX Omeparuii?
Kakue BekTopa Ha3bIBaIOTCs JIMHEHHO 3aBUCHMBIMH, 3 KaKHe JMHEWHO HE3aBUCUMBIMU?
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Uro Takoe 6a3uc? Kakue BekTopa 00paszyroT 0a3nuc Ha IUIOCKOCTH M B TIPOCTPAHCTBE?

Kaxoit 0a3uc Ha3BIBaIOT IEKAPTOBBIM?

Uro Takoe KOOpAWHATHI BEKTOpa?

Uto Ha3bIBaeTCS CKAIPHBIM IpOM3BeAcHNEM BeKTOpoB? Kakomel ero cpoiicta? s pemieHus
KaKHX 3aJ]]a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3BIBacTCS BEKTOPHBIM Ipou3BereHreM BekTopoB? Kakomwl ero cpoiictBa? Jlis perneHus
KaKHMX 33729 ¥ KaK OHO MOXET OBITh HCITOJIE30BaHO?

Uto Ha3bIBaeTCA CMEUIAaHHBIM Mpou3BeaecHUuEM BeKTopoB? KakoBbl ero coiictBa? s peuieHus
KaKMX 337129 ¥ KaKk OHO MOXKET OBITh HCITOJIb30BaHO?

3anummTe B BEKTOPHOW W KOOPAWHATHON (pOpMax YCIOBHS KOJTMHEAPHOCTH, OPTOTOHAIHFHOCTH
Y KOMITJIAaHAPHOCTH BEKTOPOB.

[IpsiMast TUHUS Ha TWIOCKOCTH, €€ 00Iee ypaBHEHUE

JlaiiTe MOHSATHE HOPMAJIBHOTO W HANpPAaBJISIOMIETO BEKTOPOB MPSAMOM HA MJIOCKOCTH, YTIIOBOTO
kod(ddumenra.

3anuiuuTe pa3iuyHble BUIBI TPSIMOM U YKAKUTE TEOMETPUYCCKUNA CMBICI IapaMeTpoB
YpaBHEHUHI.

3anummTe yCcioBUs MapajuIebHOCTH W MEPIEHIUKYISIPHOCTH MPSAMBIX Ha TUIOCKOCTH B CIydae
Pa3IUYIHBIX BUIOB YpaBHEHUHN TIPSIMBIX.

Kak HaliTu TOUKy nepecedeHns NpsAMbIX Ha MIIOCKOCTH?

Kax Beraucisercss pacCTOsSHAE OT TOYKH JI0 TIPSIMOM Ha TUIOCKOCTH?

JlaiiTe onpenenenre dIITUIICA U 3AITUIINTE €r0 KAHOHUYECKOE YpaBHEHUE.

JlatiTe onpeenenre TUNEpOOIIBI M 3aIUIINATE €€ KAHOHUIECKOE YPaBHECHUE

[aiite onpenenenue mapadobl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHE

Nznoxute cxemy NMpUBeACHUS OOIIET0 YPaBHEHHUS KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY
BUTY.

JlaiiTe MOHATUE NOJISIPHOW CUCTEMBI KOOPJAWHAT.

OnwuiuTe mapaMeTpuIecKuil Crioco0 MOCTPOCHHUS JTMHHIA Ha TIOCKOCTH

[Tnockocts, e€ ob1ee ypaBHeHHE

Kax onpenensiercst B3aMMHOE pacIoNOkKEHUE MIOCKOCTEN? 3amuIuTe YCIOBHUS NapauieIbHOCTH
Y TIepPIIEeHIUKYIISIPHOCTH TUIOCKOCTEH.

Kak BeramcnsieTcst paccTosiHiE OT TOYKH JI0 TUIOCKOCTH?

3anummiTe paszIUYHBIe BHIBI YPaBHEHHH TMPSIMOW B TPOCTPAHCTBE W IMOSICHATE CMBICTT
MapaMeTpoB, BXOASIINX B ypaBHEHUS.

UznoxuTe cxemy npuBeaeHHs OOINX ypaBHEHHH MPSIMON K KAHOHHYECKOMY BHITY.

Kak onpenennTs B3auMHOE pacioioyKeHHe MPSIMBIX B MPOCTPAHCTBE?




OueHouHbIe MEPONPHSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1‘¢lHl/ll\/'l

Kak BeramcnsieTcst paccTosIHIE OT TOYKH J0 IPAMOil B TPOCTpaHCTBE?

Kax ompenenuts B3auMHOE paCIOIOKEHHE TIPSMOM M THTIOCKOCTH?

Kax ummercst Touka nepecedeHus mpsMou U IMII0CKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO HOPSI/IKA U HAUIITUTE WX KAHOHMYECKNE YPaBHEHMS.
CdopmynupyiiTe MOHATHE MIpeiena YICIOBON TOCIeI0BATETFHOCTH
Chopmynupyiite MOHATHE TIpeaena (PyHKINHM OTHON TepeMeHHOM

UTto Takoe OJTHOCTOPOHHHE TIPeaeIbl PYHKITNH B TOUKE?

ChopmynupyiiTe MOHATHS OECKOHEYHO MaNoil 1 OeCKOHEYHO OoNbImIon pu X —> d byrKIHH

IIepBblil 1 BTOPOH 3aMedaTeIbHbIE MIPEAEIIbI

Kak cpaBHuBaroTCsi OecKOHEYHO Maiibie BeNMYMHBI? UTO Takoe OTHOCHTENBHBIH TOPSIOK
ManocTu?

Kakue OeckoHeyHO Malible  Ha3bIBAIOTCS  JKBHBaJeHTHbIMH?  [lpuBeante  mpuMepsl
9KBUBAJIEHTHBIX OECKOHEYHO MaJIBIX.

Kakumu cBoiicTBamu 001aaroT GyHKLIUH, HETIPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKe?

UTo mOHUMAIOT 1O/ TOUKO# pa3psiBa (yHKIMK? Kakue pa3peIBeI pa3nuyaroT?

Kak cBsi3aHBI TOHATHS HENIPEPHIBHOCTH U UG depeHInpyeMocTr GyHKIUH B TOUKe?

3armmmte npaswuia nuddepeHnUpoBaHns 0OPaTHON U CIIOXKHON (pyHKITHI.

3anumuTe npasuiaa AuddepeHIUpoBaHUs HESABHO 3aJaHHON (QYHKUMH M (QYHKLUUH, 3aJaHHOU
MapaMeTpUYEecKH.

UYro Takoe mudppepennman Gpynkuun? Kakos ero reomerpudeckuii cMpici?

Kakumu cBoiictBamu o0nanarot auddeperumpyemoie GyHknu?

Kak naxonsres auddepeHnpansl ¥ IPOU3BOAHBIEC BBICIIUX MTOPSAKOB?

®opmyna Telinopa

UYro Takoe Touka skcTpemyma pyHknuu? Kakue ToukH sKCTpemMyma ObIBaroT?

HeobOxomumoe ycioBre cyliecTBOBaHHS IKCTpeMyMa Iiist tuddepeHnnpyemMoit GpyHKImn
JloctaTouHbIe YCI0BHS CYLIECTBOBAHUS IKCTPEMYyMa

CxeMa mccieloBaHHUs Ha SKCTPEMYM QYHKIHH OJTHOTO IIEPEMEHHOTO

CxeMa HaxOXJeHHs HaWOOJBIIET0O W HAaWMEHBIIETO 3HaueHWs (YHKOIUM Ha 3aMKHYTOM
MIPOMEXKYTKE.

[aiiTe onpenenenye BBITYKIOCTH M BOTHYTOCTH KPUBOM Ha IPOMEXKYTKE.

Kakue Touky Ha3bIBaIOTCA TOUKaMHU Hepernda’?

Uro Ha3bpIBaeTCa acCUMIITOTON rpaduka pyHkuun? Kakue acCHMITOTH pa3anyaroT?

B uem cocrour mnpaBmno Jlomuransa? Jlns packphITUS KakMX HEOIpPENeNEHHOCTEH OHO
npuMeHsieTcs?
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Jaiite onpenenenne npenena GyHKIIMH HECKOJIBKHX TIEPEMEHHBIX.

CdopmymnupyliTe onpeaeneHne 9acTHBIX MPOU3BOAHBIX T (DYHKITUH HECKOIBKIX TepEMEHHBIX.

Uro HaspBaeTcs quddepeHimanoM QyHKIIMA HeCKOIBKUX TIEPEMEHHBIX

B uem cocrosar mocrarounsie ycimoBus auddepeHnmEpyeMocTn (PYHKIMH HECKOJIBKHAX

MePEeMEHHBIX ?

o Kak HaxoJsTCs YaCTHBIC MPOU3BOIHBIC BRICIIUX MOPAAKOB? ChopMyIUpYyITE yCIOBHS paBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

e Kak umryrcs kacarenbHas IJI0CKOCTh U HOPMAITh K TIOBEPXHOCTH?

o CdopmymupyliTe ompeneieHne dKcTpeMyMma sl (GYHKIIUM HECKOJBKUX IepeMEeHHBIX. KakoBbI
HEOOXOIMMBIE YCIIOBHUS €0 CYIIeCTBOBAHUS?

o CdopmynupyiiTe IOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHMS JKCTpeMyMma il (QYHKIHH ABYX
TIEPEMEHHBIX

o [IpuBenuTe cXeMy HaXOXKICHHUS HAMOOJBIIETO0 U HAMMEHBIIIETO 3HAYCHUST (DYHKIIUU B 3aMKHYTOM

obnactu.

5. MeTtoanyeckue yKa3aHusi 0 NMpoleaype OleHMBAHUS
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1.

KonrpomnsHas padora

B cemectpe cTymeHTHI BBIONHSIOT 6 KOHTPOJBHBIX PabOT, COAepKaHUE KOTOPBIX OXBATHIBACT BCE AMCIUILIMHEL.
Kaxnomy ctymeHTy Bblnaercsi cBoi BapuaHT. KOHTpobHBIE paOOTHI IPOBOASTCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJbHYIO pa0oTy MakCHUMalbHBIH Oai omnpeaesisercsi B COOTBETCTBHE C PEHTHHI-IUIAHOM
JUCIUITIIHEIL.

Kpurepum oueHku 3aganus:

e  bael 3a KOHTPONBHYIO padOTy MOTyYalOTCs YMHOKEHHEM MaKCHMaIbHOTO 0ajuia, IpeayCMOTPEHHOTO 32
HEe B COOTBETCTBHE C PEUTHHT- TUTAHOM, Ha JIOJIF0 BEPHO BHITIOJHEHHBIX 33JaHUH.

nas3

B cemectpe ctynents! BeimonssioT 8 /13 mo BceM paszpenaM mporpaMMbl JUCIUIUIAHEL. Y KaXKIOTO CTYACHTA B
rpymie cBoit Bapuant V/13, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIUCOUYHOM COCTaBE
CPYIIIIBL.

[IpenonaBarens obecrednBaeT CBOCBPEMEHHOE TIOTyICHHE CTyAeHTaMu BapuanToB /13, a Taxke

MIPEIOCTABIISET AIEKTPOHHYIO CChUIKY Ha cOopuuk MJ13. Bece 13 pa3mereHbl B 2JIEKTPOHHOM Kypce 1o
JMCIMITIINHE.

W13 BHIMONHAIOTCA B OTJASIBHON TETPaH, pu 0OPMIIEHHUH KaXKIOTO 3a/IaHMsI 003aTeITbHO YKA3bIBACTCS €T0
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HOMEp, MPUBOJUTCS KPATKO YCIIOBUE KaXKOr0 3aaHus. PereHrne Kaxaoro 3aanus J0JDKHO OBITh TOJIPOOHBIM, C
BKJIIOUEHHEM MPOMEKYTOUYHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIOJIb30BAHHBIX METOAOB U
dhopmyn. /I3 mposepsieT npemnoaaBaTels, BEAYIIHN IpakTHdeckue 3auaTrs. CTyAeHTHl JODKHBI BRITOTHUTE M]3
JI0 KOHTPOJIbHOM paboThI 110 TeMe. 3a kaxaoe M /13 BhIcTaBsAOTCS 0alibl, MAKCUMAJIBHBIN 0aJl1 YKa3bIBACTCS B
PEUTUHT-IIIIAHE.

Kputepun onieHKH 0JHOTO 3aaHUS:
3a/iaHie CYMTACTCS 3aUTEHHBIM, €CJIU BBIITOJHEHO 00JIee TIOJIOBHHBI 3aIaHU i
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIIACTCS CTYICHTY Ha JOPabOTKY.

CTyneHTBI MOTYT UCTIPABIISATE HEBEPHO PEIICHHBIC 3a/IJaHUS U CAaBaTh HAa MOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJXKET YUYEeCTh UCIPABIICHUSI U JOOABUTH OAJLIbI K PEIBI Y IIIUM

OK3aMeH

«[lonoxceHue o nposedeHUU MeKywe20 oyeHU8aHUs U Nnpomexxymo4Holi ammecmayuu e TI1Y» npuka3z No88/0d om
27.12.2013 2., «Pykosodsauwjue mamepuadssl o meKyu,emy KOHMpOoio U ycrieeaemocmu, npomexcymoyHoli u umozaoeoii
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4ecko20 yHusepcumema (npuka3s Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyIeHTY BBIIAlOTCS OMJICTHI, BKJIFOUAIOIINE TECOPETHUSCKUE BOTIPOCH! U IPAKTUYCCKUE 3a/IaHusl.

[IpemogaBarens, mpoBepuB paboTy, B XO/I€ YCTHOM OECe/IbI CO CTYIEHTOM MOXET 33JIaBaTh BOIIPOCHI [0 CAMOMY
Ousiery, a TakKe JOMOIHUTEIBHBIE BOIIPOCHI TI0 TEOPUH M TIpakTHKe. B uTore cryneHT HabupaeT HTOTOBBIN Oai 3a
9K3aMeH, MakcuMaiibHO 40 6amioB. OlieHKa 3a AUCIUIUIHHY (OPMHUPYETCS KaK UTOTroBast 32 paboTy B ceMecTpe U
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OlIEeHUBaHMUS.

CryneHTsl, He CAABIIME K3aMEH B CECCHOHHBIN MEPHUO/I, MOTYT IIEPeCcAaTh €ro B MEePHOIbI JINKBUIAITUN
3aJ7I0JKEHHOCTEH B COOTBETCTBHUE C JIEUCTBYIOLIEN MTPOIIEAYPOH.

Pe3ynbraThl MPOMEXYTOYHOM aTTeCTaluu 0(OPMIISFOTCS BEJIOMOCTBIO M BHOCSITCSL B 3a4ETHYIO KHUXKKY
o0yJaromierocs.




