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1. Poab gucuuminnabl «Matematuka 1.1» B popMupoBaHNu KOMIETEHIMI BHITYCKHUKA:

JJeMeHT Pesynare! CocTaBJsiiomue pe3yibTaTOB 0CBOEHHs! (1€CKPUNTOPLI KOMIETeHIHi)
. Kon OCBOEHMS
o0pa3oBaTejbHOM
Cemectp KOMITETeHIIUH HaumeHnoBanue KoMneTeHIIMI [(0]0)11
NPOrpaMMBI (IMCHHUILINHA, i
npakTuka, THA) Kox aHMeHOBaHUe
Brageer MaTeMAaTHYECKUM aIapaToM aareOps! U auddepeHIat-HOro
OIIK(Y)-1.B6 HCUHCIICHHS (PyHKIUH OHOH 1 HECKOIBKHX IEePEMEHHBIX IS OIHCAHUS,
CrocoGHOCTBIO pelaTh 3a/a4n . aHaJIN3a, TEOPETHYECKOTO U SKCIIEPUMEHTATBHOTO HCCIIEIOBAHHS 1
IPOQECCHOHANBHOI IeATENLHOCTH MOJIENIMPOBAHUS (PU3MIECKHX H TeOMETPUUCCKHX 3124
OMK(Y)-1 Ha OCHOBE HH(OPMALIMOHHON
Marematuka 1.1 1 KYJIBTYpPBI C IPHMECHECHHEM P9 ONK(Y)- YMeeT NpUMEHATh IMHEHHYIO U BEKTOPHYIO anreopy, CTPOUTh
: MH(POPMAIMOHHO- LY8 reoMeTpudecKre 00pasbl, IPOBOUTH UCCIICAOBAHMUS (DYHKIIUH OIXHON 1
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIT 1 : HECKOJIBKHX IIEPEMEHHBIX HPH PEIICHIN HHKCHEPHbIX 3314
C y4eTOM OCHOBHBIX TpeOOBaHMi
HMH(OPMAIIMOHHOH Ge30MacHOCTH 3HaeT 6a30BbIE OHATHA U METOIBI JIMHEHHOM ¥ BEKTOPHOM areGpsl,
OIIK(Y)-1.38 | aHamMTHYECKOH reOMETPUH, TEOPHH NPEENoB, AU(PepeHIHATBHOTO
HCYUCIICHUS

2. INToka3zaTesu U MeTOABLI OLICHUBAHNSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 JTHCHUILTHHE

Koa xoHTpoJupyemoii

HaumeHnoBaHue pa3zjiesa

MeToabl OLleHMBAHUS

Kon HaumenoBanue KOMIETeHI[HH (/U ee M CHMILIMHBI (oLeHOYHbIE MEPONPUSATHS)
YacTH)
Braneer OIK(Y)-1 1. Jluneitnas anreopa KonrpomnsHast pabora

P11

OCHOBHBIMH NOHATHSMH M METOJaMH  JIMHEWHOW anreOpsl,
AHATUTHYECKON TEOMETPHH U JU(PepeHINATEHOTO HCUHCICHAS

(YHKINU OJHOM M HECKOIBKIX TEPEMEHHBIX

2. BexropHas anredpa
3.AHanuTHYECKas
reoMeTpHst

4 BBeneHue B aHaJIN3

5. AuddepennnansHoe
vcuuciaeHue GyHKIUHA
OJIHOU IIEPEMEHHOMN

6. Iuddepennnansaoe
UCYHCIIeHNE PYHKIUU
HECKOJIbKUX MEPEMEHHBIX

UJ13.

OK3aMeH




P2 | Vmeer OTK(Y)-1 1. Jluneiinas anredpa KonTposbHas padora
BBIYUCJIATL OMNPCACTIUTEIIN, BBIIIOJIHATH HeﬁCTBHﬂ C MaTpulamMu, 2. BGKTOpHaH aﬂrera I/IHB
HuCCICA0BATL W pellaTb CHUCTEMbl JIMHCHUHBIX aﬂreraI/IqecKI/IX 3.AHaﬂI/ITI/II‘IeCKaﬂ
YpaBHCHUU, MMpOU3BOAUTH JACHUCTBUA Hazx BCKTOpaMHu, FGOMeTpI/IH 3K33M6H
TCOMETPHUUCCKN W AaHAJIUTUYCCKHU TMIPCACTABIATL IPAMYIO H 4BB6I[€HI/IC B aHAJIN3
IDIOCKOCTh, YCTAaHABJIMBATh B3aWMHOC PACIIOJIOKCHUSA TPAMBIX 5 ﬂI/I(b(bepeHHI/IaHBHOG
M IUTOCKOCTEH;, NPUBOAUTH OOIIHE ABHCHUA KPHUBBIX H ’
¥ TIPHBO tme yp p rucuuciaeHue QyHKIUHA
TIOBEPXHOCTEU K KAHOHNUYCCKOMY BUAY U CTPOUTH UX; HAXOJAUTH o o
y ; OJIHOM TIePEMEHHOI
IpEaACIIbI (byHKHI/H/I u YUCJIIOBBIX IOCJICHJOBATCIIBHOCTCH, 6 HI/I(b(be eHIMATLHOE
Z[I/I(b(bepeHL[I/IpoBaTB U HUCCICO0BaATh (I)yHKIII/II/I OJHOIO H ) p 1l
UCYHUCIIeHNE PYHKIUU
HECKOJIbKUX NEPEMEHHBIX
HECKOJIbKHX MEPEMEHHBIX
PI3 | 3naer ONK(Y)-1 1. JIuneiinas anreopa KontposnbsHas pabora

anreOpy MaTpuil, OCHOBHBIC XapaKTEPUCTUKU MATPHI], HX
OTIPEJIeTICHUS] U CBOWCTBA; METO/IbI PELICHUSI CHCTEM JIMHEHHBIX
anreOpandecKuX YpaBHEHH, METOABl BEKTOPHOH anreOphr;
CBOWCTBA M YpPaBHECHUS OCHOBHBIX T€OMETPHYECKHX 00pa3oB
;OCHOBHBIC TIOJIOKCHHUSI TEOPHUU TMPEIEIIOB; MPaBHiIa U METO/bI
HAXOXXJCHUS INPOU3BOJHBIX (YHKIUH ONHOW ¥ HECKOJIBKUX
MEPEMEHHBIX, CXEMY TIOJIHOTO UCCIICAOBAHUS ()YHKIIH

2. Bekropnas anrebpa
3.AHanuTHuYecKas
reoMeTpus

4.BBenieHue B aHAJIU3

5. quddepennmanproe
UCYHUCIICHUE PYHKIUU
OJIHOU IIEPEMEHHOMN

6. Iuddepenunansaoe
UCYHCIIeHNE PYHKIUU
HECKOJIbKUX MEPEMEHHBIX

W13,

OK3aMeH

3. IlIkajga oneHuBaHUA

ITopsimox opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa OIIGHUBAHUS pe3yIbTaTOB 00yueHHs B TOMCKOM HONMTeXHHYECKOM yHUBepcuTeTe (Crcrema oleHHBaHUs)» (B JCUCTBYIOIICH pEeIaKilum).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKH) OMNpEeAeseTcs CyMMOW OaioB IO

pe3yibpTaTaM TEKYIIEro KOHTPOJIS U MMPOMEXKYTOUHON aTTecTaluu (MTOroBas peHTHHTOBAas oneHKa — MakcuMyM 100 6asioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENBHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MNPOMEXKYTOUHOM arTecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHHyGMaH mKajaa ajd OTACIbHBIX OLICHOYHBIX MepOHpI/IHTHﬁ BXOAHOI'O U TCKYIICTO KOHTpOJBI*




% BbINOJIHeHHs 3a1aHus1CO0TBeTCTBHE Tpalll/lIIMOHHOﬁ OIICHKE Onpeue.ﬂelme OLICHKHA

90% -+ 100% «OTIHYHOY OTIMYHOE NOHUMAHHUE npeaMeTa, BCCCTOPOHHUC 3HAHNMS, OTJIMYHBIC YMCHUS U BJIAJCHUC ONBITOM HpaKTH‘IeCKOﬁ JACATCIBHOCTHU
70% =+ 89% «XOpOoII0» OCTAaTO4YHO IIOJHOC MMOHMMaHHUC IIPCAMETa, XOpOIKXEC 3HAHUA, YMCHUA U OIBIT IT aKTUYECKOI JACATCIbHOCTHU
2 3
55% + 69% ((y[lOBJ'I.» IIpueMiemoe noHUMaHHE IT caAMCETa, YIOBJIICTBOPUTCIIbHBIC 3HAHUS, YMCHUS U OIIBIT IT aKTUYECKOU JACATCIbHOCTU
) bl

0% + 54%

«HeynoBin.»

Pe3yJ’ILTaTLI 06yquI/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IHM

[IxaJia 711 OLIECHOYHBIX MEPOLIPUATHH dK3aMeHa™

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
o . Onpeue.ﬂelme OLICHKHA
3aJaHUH SK3aMEHa a1 TPaAUIHNOHHOHU OLICHKE
90% + 100% 36 +40 «OTnu4HO» OTnu4HOE NOHUMAaHKE NPEAMETa, BCECTOPOHHME 3HAHMS, OTJIMYHBIC YMEHHUS U BJIQJICHUE ONBITOM MPAKTUUECKOH AEATENbHOCTU
70% + 89% 28 + 35 «Xopomo» JlocTaTo4HO MOJHOE MOHMMAaHUE NPEIMETa, XOPOILIUE 3HAHUS,, YMEHUS U ONBIT IPAKTUYECKOHN NesTeIbHOCTH
55% + 69% 22 + 27 «Y 1OBIL» [TpuemneMoe NoHUMaHKUE NPEAMETA, YIOBIECTBOPUTEIbHbIEC 3HAHUS, YMEHUS U ONBIT IPAKTUYECKON NesITeIbHOCTH
0% + 54% 0+21 «Heymosi.» PesynbraTel 00y4eHnsI He COOTBETCTBYIOT MUHUMAIBHO TOCTATOYHBIM TPEOOBAHISIM

4. TlepeyeHb TUNMOBBIX 3aaHUI

OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1 | KonTponbHas pabora

KourpoabHas padora «/Iuneiinas ajaredpa»
BAPHUAHT Nel

1. Jlan onpenenuTenb 3 2

@) 3anumunTe pa3iokeHNue JAHHOTO ONPEACTHTENS [0 YeTBEPTOMY CTOJIOILY;
0) BBIYHCIINTE ONIPEEIUTEINh, TOTYyIUB MPEIBAPUTEIBLHO HYIN B KAKOH — JINOO CTPOKE WIIH CTOJIOIIE.

X+2y—z=-1
2. Pemuth cucteMy ypaBHEHHH METOJJOM 00OpaTHOI MaTpHIIbL: 3y -z=1
X+4y+2z=>5.

3Hadenne X BBIYHMCIUTH Takke MeTonoM Kpamepa.

3. I/ICCJ’IC,HOB&TL CUCTEMY Ha COBMECTHOCTL U PCHIUTH METOJJOM Faycca




OueHOoYHbIE MEPONPHSITHS IIprMepbI TUMOBBIX KOHTPOJILHBIX 32JaHHAI
X —X3—X, =2
2%, + X, +3X5 +2X, =0,

2X; + X, +2X3 + X, =0,
2%, + X, +5X5 +4x, =0,
2%, + X, +4X; +3X, =0.

4. Jlana cucteMa OJHOPOAHBIX JMHEHHBIX ypaBHEHUH

Cl) I[OKa)KI/ITe, 4YTO CUCTEMA UMCCT HECTPUBUAJIbHBIC PCIICHUS;

6) Haiinute o01iee pereHe CHCTEMBI;
6) HaiinnTe QyHIAMEHTAIBHYIO CHCTEMY PEIICHIH.

. IIpu xaKux 3Ha4EHUSIX MapamerTpa A cucrema miHeitHBIX ypaBHEHHUH

2 1 1.4
|
C PacIMpPEHHOM MaTpHUIEH 1 X 13| comecrna?
1 20 114

KonTtponbnas padora no teme «BexkTropHas anredpa»
BAPHUAHT Nel

I. Manwi yerbipe Bexropa: a = {4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.

1.Jlokazate, uto BekTopsl a,0D,C 06pasyroT 6asuc u HANTH pasIoKeHHE BEKTOpa d & srom Gasuce.

2. HaiiTi KOCHHYC yriia Mex 1y Bektopavu @ u D .

3. Haiitu jumny Bexropa § = a + 2b +3¢.
I1. Xaunsl yersipe Touxn: A(1;3;0), B(4;12), C(3;02), D(-4;3,5).

4. Haiitu 06sém mupavunst ABCD u mmmy BeicoTs! , onymennoii 3 Bepummas D wa rpans ABC .

—_— -

5. Haiitu npoexumio Bextopa AB Ha ock Bexropa CD .




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

6. HaiiT KoOpIMHATBI BEKTOPA [(E(f + E),ﬁ] .
1. Mapaxierorpavv nocTpoen na sekropax a = p+ 4G, b = %(f) —(), rue |f)| =4, |q| =2,(p"q) =

OHpe,HGJ'II/ITLZ a) KOCHUHYC TYNOI'O yrjia MEXKAy AUaroHaIsIMu, 6) JJIMHY BBICOTHI, OHyIIIGHHOﬁ Ha CTOPOH

KonTpoabHasi padora mo reMe « AHAJIUTHYECKAS T€OMETPHUsD
BAPHUAHT Nel

1. OmnpenenuTh MPH KaKMX 3HAYCHUSX @ MPSIMas

(a+2)x + (a° -9y + 3a°-8a+5=0 napamiensHa ocu OX.
2. CocraBuTh ypaBHEHHS IPSMbIX, MAPAIUICIBHBIX TPSIMOi

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccrosiHue d=3
3. Jlaubl BepuiuHbl Tpeyroibuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBuTh ypaBHEHHE BBICOTHI M3 BEPIIMHBI A U ypaBHEHHE MeUaHbI U3 BepiuuHbl C.

4. TlpuBecTH K KAHOHUYECKOMY BHJ1Y, HA3BaTh U MIOCTPOUTH
kpuBble:  a) 16x” + 25y° +32x - 100y - 284 = 0;
6) y' -4y-20x+24=0.

5. W3 obmux ypaBHeHHH Tipsimoii : 2X+Yy—-32-9=0,
22X+ 3z+4=0

MOJyYNTh KAHOHUYECKHAE U MapaMeTpUIecKoe YpaBHEHHUS IPSIMOI.

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

7. IlocTpouTh T€I0, OrPaHUUEHHOE OBEPXHOCTAMU

X=z
X+y=2,
y=>0,2>0.

KOHTpOJ’[LHaﬂ pa60Ta no Teme «BBeaeHne B aHAJIN3»

I. Boiuucaums npedeivl

T

3




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1 11 1
st

3. lim——; 4. lim :
x—1 2X x—>o 3x% +1
[2 o 2

5. fim XX =31, 6. lim— -
Xx—2 X—=2 x—01—Ccos X
X41 ,
7. lim (XLZJ X 8. lim Nx“+2)~In2.
x—oo\ X—1 x—0 X2
2X X :
. et —e . SIn(2 - X
9. lim——; 10. |Im(—).
x—0 X X2 A[2X — 2

I1. Onpegennts nopsixok 6. M. o(X) mpu X —> O ornocureasno x:

1. a(x) = In(L+3/x%-tgx), 2. a(x)=+2x+1-1.

I11. HaiiTu Touku pa3pbiBa pyHKIUH, YKa3aTh UX xapakTep. [locTpouts rpadguk pyHKIUH B OKPECTHOCTH TOUYEK
pa3pbiBa:

0, eciu x <0, 1
9 21—X 1
1. f(X)=<x",ecu0<x<1l 2. y= 1 , 3. y= 72
X —
X+ 2, ecmu X > 1. 121X

KourpoabHas padora
no reme «JAupdepeHuuaibHoe ucuncaeHre GyHKIUHM OAHOI0 NepeMEeHHOI0»
BAPHUAHT Nel

. HaiiTu npousBojHble ciaeAyoUux QyHKIHMH:




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

ctg(\ﬁ)
Ly=(%1302, 2 3%4+3Y =x-2y; 3 y=@g2g V2

d%y
Il. HaiiTi BTOpyIO MPON3BOTHYIO d—2 :
X
X2 X = cos(t/2), _
1y= , 2. . 3. y=sin(x-y)
x2 _1 y =t —sint.
I11. . IToxp3ysics npaBuiom Jlonurans HalTH Npeemsl:
X
X2 1 COS—
i i i 2
L lim| ——— 2. lim (sinzx)
x—1 Xx—1 Inx X—>1-0
1

IV IIpoeectn nonHoe uccnenosanne ¢Qynkmuu Y = X€ X'n MOCTPOUTH €€ rpapux

KonTpoabHas padora
no teme «/Auddepenuuanbuoe ncunciaenue OHII»
BAPHUAHT Nel

|. Haiitu u mocTpouts 001acTh OnpesencHus (yHKIUU:
z=+/xIn(l-x~-y);

Il. Hantu ykasaHHBHE IPOU3BOIHLIE

2
u:(xy)z"‘l_ 5_U a_u ou  o%u -9

ox' oy oz war

2 (XY ou ou ou
I"l. Tposeputs, ynosaersopsier i pyrkmns U = X~ F| —, = |ypasnenmo X — + Y—+ZI—= 2U.
Z X

OX oy 0z

2 2
V. CocTaBUTh ypaBHEHHE HOpManM K ToBepxHocTH X — 2X + 6y —-71°=4 MapaJieIbHO  MPSAMO




IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OneHoYHbIE MEPONIPHSITUS

z-1
1 3 4
Haiitn HanboJbIlee 1 HaUMEHbIIEE 3HaYeHne pynKiuu: Z = 8X + y - Xy B 3aMKHYTOH 00JacTH,

OrpaHMYEeHHON TUHUAMU X = 0, y= 0,X+ y= 10.

2. 3.

IlpuMmep BapHaHTa MHANBUAYAJILHBIX 3aJaHUM.




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

INuneinan anrefipa

. Brramcnute on pefeHTenn

12 3 -1 2 -7 -3 2 4
11t 0 -1 -2 011
A VR R U1y a1
-2 0 1 -1 -3 -2 2 1]
. Haittu maTpuuy X w3 ypassenna. Cpenats nposepky
1 2 2 I 11 -15
2 1 -2]-X=| 2 -8 3
2 -2 1 7 0
. PemnTh cHCTEMEL THHEHHRX YPaBHeHHI:
a) wmetonou Kpawmepa, b} MATpHYHEIM MeTONOM
dr+4y—22=26 z+dy— z= 5
a) r— y+3z=-12 by {3z +8y+:z=7
dr—3dy+iz=-2 dr —Gy+z=10
. Pemnte cucrenme meTonom ['aycca
e —3dzrz; +dzy = -5
I —2zy +3zy = —4
D\ 32, +2r 5, = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
r1 +ars +hry —dry = 1
ry +ars +2xy -2y 41, = —1
b} T —ETQ +x; —Fy —Iy = 3
r; —drs +xy; +ry 4T = 3
] +.‘2:E2 +; Iy I3 = -1
T +rs —r; +xy =10
Iy —Is +I; —ry = i}

dry +re —r3 +xy =10




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb

[IOKO (PT1 u PT2)

Bomnpocksr:
1. C momoipio 37eMEeHTapHBIX PEoOpa30BaHUN PACIIMPEHHAs MATPHUIIA CUCTEMBI TMHEHHBIX

1 -1 20110
ypasuenuii npusenenaksuay |0 O 0 O O | 1 | BeiGepure BepHbie yTBepKICHHS, ECIHU

01 02010

A — ocHoBHag MaTtpula CUCTCMBI, A — pacmiupCHHasa MaTpuna CUCTCMBIL.
1. rang(A) =2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucTteMa COBMECTHA

6. cucTeMa HECOBMECTHA

N

. Beicora tpeyronsauka ABC , onymennas us epumnnr C,ecnin A(3;1,2), B(5;-3;6),
C(3;0;4) pasua

3. Paccrosmne Mexy hoxycamu smmumca 5X° +9Y° —30X+18y +9=0 pasro
X=9t+1,

4, KocuHyC OCTPOTO yIiia Mexay npameiMu X +4 _y-1_z+5 y 6 paBeH
10 -2 -11 y=6t,
z2=3-2t

5. YcraHOBHTE COOTBETCTBHE MEXY QyHKIMEH U e€ nuddepeHnnanom

byHKIISA MIPOU3BOIHAS

y =</sinx L

y= 32 X
33/sin“ X




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

COS X

y =A/Sin X _
dy =————dx
2~/sin X

y= 1 dy = COS X dx
Jsin x 24/sin® x
_ 1 dy = COS X dx
COS X
dy = ———dx
y 23/sin x
dy:;dx

2+/sin x

1+x°
In| =
. X
6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO MaJIOW (QYHKIIMH ———~
X
o0
K=

7. OyHKIMSA y = 6X - e ¥ yObIBAeT JJId 3HAYCHUI X
1'X € (~0;1/2)

2. ye (1/2;+00)
3. Xe (~o0;=1/2) U 1/ 2;+»)
4, xe(-1/2;+x)
S xe/2:0).
8. lnst pynxumun Z = Z(X;Y) usBecTHO

1
OTHOCHUTEIIBHO —IIPU X —
X




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

"
ZX

(M) =5; Z;{y(M):l; Z’y’y(M):_2

Torna Ttouka M

SIBJISIETCS] TOUKOW MUHUMYMa

HE SIBJISIETCS] TOUYKOM KCTpEMyMa
SIBJISIETCS] TOUKOW MakCUMyma
SIBJISIETCS] CTAlMOHAPHOW TOYKOU
HE SIBJISICTCS CTAlMOHAPHOM TOYKOU

DK3aMeH

=

[IpuMepsnl 3a/laHUN Ha 3K3aMeH

TIIY JkK3amMmeH Kypc 1
Bapuanr 1

CdhopmynupoBaTh u 10Ka3zath Teopemy Jlarpamxka.

YpaBHeHUs NpsIMON B MPOCTPAHCTBE

L

Haiigure mpezpensl:  a) |im B lim xeX
x—0 X1 _3X X—+0

2x+1 i 3x—2

Haiinute Bce wacTHBIE IPON3BOAHBIEC IEPBOTO MOPAAKA PYHKITHH U = 4/ 2X2 - 3y.
1
X
OnpenenuTe TOYKK MEPETMOa U MHTEPBAIIBI BBITYKJIOCTH U BOTHYTOCTH QyHKINH Y = X Se”.

X1 —X2 —2X3+ X4 — X5 =2, .
_, HaiuTe obluee peueHue

6

" Jlana cucrema JIMHEWHBIX YPaBHEHHI — X1 +2X2 —X3+X4 — X5 =
X1+ X2 — X4 +2x5 =-1.

CHUCTCMBI

CocraBbTe ypaBHEHHE IUIOCKOCTH, KOTOpas MPOXOJUT Yepe3 TOYKHU M1(7, 2, —3) u M 2(5, 6, —4)
napauienasHo ocu OX.

[IpuBeauTe ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUJY M TOCTPOMTE KPUBYIO
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16x2 —9y2 —64x +18y =89.

1. Haiitu ipenen liMys0

DK3aMEHAIMOHHBIN OmeT 1

e35in 2X -1

2x* +5x

o — 3
2. 3anucaTth ypaBHEHUS BCEX aCUMITOT KpuBoii Y = X In x.

3. MccnenoBark Ha 5KCTPEMYM QYHKIHUIO Y = In\/m +arctg x.

4. HaiiTu 1 n300pa3uTh 00J1aCTh onpeencHust GyHKIIUHA Z=Inx+x-y

5. Wccnenosats Ha sketpemyMm pyuxuno  Z(X;Y) = X2 — Y3 —3x + 6y

A(3;—4;1),

JK3aMeHAIIHOHHLIN OmyieT Ne X
CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB, €ro CBOﬁCTBa " IIPUMCHCHUC.
BBaI/IMHOC PAaCIOJIOKCHUC HpHMOfI " IIJIOCKOCTHU B ITPOCTPAHCTBE.

-3 2 5
Brruucnuts onpenenurens 2 7 11"

-1 -6 4

Haiitn xocunyc yrna npu BepmmHe 4 U MIOMAaAb TPEYTOJIbHUKA C BEPIIMHAMH B TOUYKaxX

B(-2;8;0), C(-1,5;-2).
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5.3anucaTth ypaBHeHHME TpAMOM, mpoxonsmedl uepes Touky M (—9;4) nepneHmuKynApHO NPAMOIA

x-1 y+2
5 -7
X=2t+7
6.HaliTi KoopIuHATHI TOUKH MTEpeCeUeHHs] MPSIMON yot+d u maockoctd 3X +9y -3z +1=0.
z=5t-2
7.Iloctpouts
a) KpUBYIO X =—2 — /2 -3y ; 6) moBepxHOCTH 2X° + 4y2 -3z2+1=0.

OK3aMEHAITMOHHBIE BOIIPOCHI

Uro Takoe onpenenutens? [Ipu kakux npeoOpa3oBaHUIX BEINUMHA ONPEACTUTEINS HE MEHSIETCS
B kakux cimydasx onpenenurens paBeH Hylo? YTo ciexyeT U3 paBeHCTBA ONPENEIUTENS HYII0?
HaiiTe ompexneneHne MUHOpPa W aiareOpanMyeckoro JIOMOJHEHHs 3JIEMEHTa OINpelenuTeNs.
ChopmynupyiiTe NpaBUIIO BEIYUCICHUS ONPENETUTENS.

Kak ocymecTsisroTcs TMHENHHBIE ONepaliiy HaJ MaTpULaMu?

Kax nepemHoxarotcs 1e matpuipl? CBoCTBa MPOU3BEICHNS MATPHIL.

KakoBa cxema Haxox1eHHS 00paTHOH MaTpULIbI?

HaiiTe ompeneneHns pelIeHUs] CUCTEMBI JIMHEHHBIX ajreOpanyeckux ypaBHeHHH. Pacmmdpyiite
MOHSATHSA «COBMECTHAS», KHECOBMECTHA, «ONPEACIEHHAN, KHEONPEAECTEHHASD CUCTEMBI.
Hanmmure popmyner Kpamepa. B kakoM ciiydae oHU IPUMEHUMBI?

Uro HazwiBaeTcs panroM mMatpuibl? Kak on Haxoautcs?

Chopmynupytite Teopemy Kponekepa — Kanemu.

[Ipn Kakux yCIOBHSIX CHUCTeMa JIMHEHHBIX anreOpandecKuX YPaBHEHHH HMEET MHOXKECTBO
pemennii? Korma oHa MeeT eTUHCTBEHHOE pellieHue?

Onumute merox ["aycca pemeHus cucteM JIMHEHHBIX ypaBHEHUI.

Kakune Hen3BeCTHBIE HA3BIBAIOTCS CBOOOIHBIMU, a Kakue 0a3rCHBIMU?

Kakne ocoOeHHOCTH pelleHHs OJJHOPOJIHBIX CUCTEM JIMHEWHBIX aireOpandeckux ypaBHeHUH Bbl
3HaeTe?

Kak ctpourcs pyHnameHTampHasi cuCTeMa pelIeHuit?

Kaxk BbInonHAIOTCS TMHEHHBIE onepaluy Ha BekTopaMu? KakoBbl CBOMCTBA ATUX ONEpaLvii?
Kakue BekTOpa Ha3pIBAIOTCs IMHEIHO 3aBUCUMBIMY, a KAKUE TMHENHO HE3aBUCHUMBIMU?
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Uro Takoe 6a3uc? Kakue Bekropa 00pa3yroT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT JIEKAPTOBBIM?

Uto Takoe KOOpaAUHATHI BeKTOpa?

Uto Ha3bIBaeTCsl CKANSIPHBIM IMpousBereHueM BekTopoB? KakoBbl ero coiictBa? s peuieHus
KaKHuX 3a7a4 ¥ KaK OHO MOKET OBITh UCITOJIE30BAHO?

Uto Ha3bIBaeTCS BEKTOPHBIM IMpousBereHueM BekTopoB? KakoBbl ero coiictBa? s peuieHus
KaKHUX 3a7a4 ¥ KaK OHO MOKET OBITh UCITOJIB30BAHO?

Uto Ha3BIBaeTCS CMEIIAHHBIM MPOM3BEIeHUEM BekTOopoB? KakoBbl ero cBoiicTBa? s pemeHus
KaKHX 3a7a4 ¥ KaK OHO MOXET OBITh MCITOJIL30BaHO?

3anuuuTe B BEKTOPHON U KOOPAMHATHOW (hopMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAJILHOCTH
1 KOMITJIAHAPHOCTH BEKTOPOB.

[Ipsimast muHYS Ha TUTOCKOCTH, €€ 00IIee ypaBHEHUE

JaiiTe MOHSATHE HOPMAJIBLHOTO W HAIPABJISIOLIEIO BEKTOPOB MPSMOIMl HAa IJIOCKOCTH, YTIIOBOTO
KO3 duuneHTa.

3anummTe pazIMYHBIE BHIBI TPSIMOM W YKAKHATE TEOMETPHUSCKHA CMBICT ITapaMeTpOB
ypaBHEHHUS.

3anummuTe YCIOBHUS MApaLUICTLHOCTH W MEPIEHANKYIIPHOCTH MPSIMBIX HA TUIOCKOCTH B CiIydae
pa3IMYHBIX BUIOB YPAaBHCHUU MIPSMBIX.

Kaxk naiiTu TOuky nepeceueHus psiMbIX Ha TUIOCKOCTU?

Kaxk Boruncngercs paccTosHUE OT TOUKHU JO MPsIMOM Ha MIIOCKOCTU?

[HailiTe onpeaeneHye 3IUIUICA U 3aMUIIUTE €T0 KAHOHUYECKOE YPABHEHHUE.

Jaiite onpeneneHrie TUIIEPOOITBI U 3aIMUAIINTE €€ KAHOHUIECKOE YPaBHEHHE

Jaiite onpeneneHrie mapaboIbl U 3aMUINNTE €€ KAHOHMYECKOE YpaBHEHUE

WznoxuTe cxeMy MpUBEACHUs OOMIETO YpaBHEHHS KPUBOM BTOPOTO MOPAIKA K KAHOHHYECKOMY
BUTTY.

JaiiTe noHsTHE MONSIPHON CUCTEMBI KOOPJUHAT.

Onummre mapaMeTpUIecKuid Crocod MOCTPOCHUS JIMHUH HA TIOCKOCTH

IInockocts, €€ obIiee ypaBHEHHE

Kak ompenensercss B3anMHOE PAacIIOIOKEHUE TIOCKOCTeH? 3amuiuTe yCIOBHs MapalielbHOCTH
U NEPIEHANUKYJIIPHOCTH IIJIOCKOCTEN.

Kax Beramcisiercss paccTosiHie OT TOUKH J0 INIOCKOCTH?

3anummTe pa3iuYHbIe BUIB YPAaBHCHHUU MPAMONW B IIPOCTPAHCTBE U TOSCHHUTE CMBICTT
MapaMeTpOB, BXOIAIIUX B YPaBHCHUSL.

Uznoxute cxemy npuBeeHUs OOINX ypaBHEHHUH MPSIMON K KAHOHIYECKOMY BHILY.

Kax onpenenuts B3auMHOE pacIoyioKeHUe MPSMBIX B POCTPAHCTBE?
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Kax Berumcnsercs paccTossHUE OT TOUKHU A0 MPsIMOM B MPOCTpaHCTBE?

Kax onpenenuts B3auMHOE pacIoiioKeHUe NPSIMON U IIIOCKOCTH?

Kax umiercs Touka nepeceueHus NpsMou U miockocTu?

HazoBuTte moBepXHOCTH BTOPOI0O MOPSAIKA U HAMMIIUTE UX KAHOHUYECKUE YPABHECHHUS.
CdhopmynupyiiTe MOHATHE MTpeIeia YUCIOBON OCIEI0BATCILHOCTH
Cdhopmynupytite moHsTHE IIpeneiaa GyHKIUU OJHON epEeMEHHON

Urto Takoe 0THOCTOPOHHHE NPE/IENbI PYHKIIUN B TOUKE?

ChopmynupyiiTe NOHATHA OECKOHEYHO MaJloi 1 OECKOHEYHO 0oJbIoii mpu X —> a K@

[TepBeIit 1 BTOpOI 3aMedaTeNbHbIE NPEICIIbI

Kak cpaBHuBaroTcss OeckoHEYHO Manble BenuyuHbl? UTO Takoe OTHOCHTEIBHBIM MOPSIOK
MajocTu?

Kakme OeckoHeuHO Majple Ha3bIBAIOTCS  OKBHBAJEHTHBIMH?  [lpuBeamre  mpumepsl
9KBHUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kakumu cBoiicTBamu 00:1a1a10T (YHKIIMH, HEMPEPHIBHBIC HA 3aMKHYTOM TIPOMEXYTKE?

UTo MOHMMAIOT TOJ] TOYKOH pa3pbiBa QyHKIMH? Kakue pa3phiBbl pa3indaroT?

Kak cBsi3aHbI IOHATHS HETIPEPBHIBHOCTH U UG HEPEeHIIUPYEMOCTH QYHKIIUHN B TOUKE?

3anummre npapuia audepeHpoBaHus 0OpaTHON U CIIOXKHOW (QYHKIIUH.

SanumuTe npaBuia auddepeHIMpoBaHus HESIBHO 3aJaHHOW (YHKIMH M (QYHKIIUH, 33JJaHHOU
rapaMeTpHUECcKH.

Uro takoe nuddepennuan Gpynkunn? KakoB ero reoMmerpuieckuii cMbici?

Kaxumu cBoiictBamu obnanator nuddepeniupyemoie GyHKIIN?

Kak naxonsrcst nuddepenuans 1 Mpou3BOIHBIE BHICIINX MOPSIKOB?

®opmyna Teinopa

Uro Takoe Touka 3kcTpeMyMa ¢yHKImu? Kakue Touku sxcTpeMyma ObiBatoT?

Heobxomumoe ycnoBre CymiecTBOBaHUS IKCTpeMyMa it AuddepeHIpyeMoit GyHKINN
JocraTouHble yCIOBHUS CYIIECTBOBAHUS SKCTPEMyMa

Cxema HccienoBaHus Ha SKCTpeMyM (YHKITUH OJTHOTO IIEPEMEHHOTO

CxemMa HaxOXICHHS HaWOONBIIETO W HAWMEHBIIETO0 3HAYEHUS (YHKIUA Ha 3aMKHYTOM
MIPOMEXKYTKE.

[aiite onpeneneHue BHITYKIOCTH M BOTHYTOCTH KPUBOM Ha MIPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCS TOUKaMHU Tiepernoda’?

Yro Ha3pIBaeTCs acUMIITOTON rpaduka pyHkiun? Kakne acHMOTOTH pa3inyaroT?

B uwem cocrout mpaBwino Jlomurama? Jlnms packpeITHS KaKUX HEONPEACIEHHOCTEH OHO
TIPUMEHSETCS?
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Haiite onpenenenue npeaena GyHKIUH HECKOIBKUX MIEPEMEHHBIX.

CdhopmynupyiiTe onpeieieHie YaCTHBIX TPOU3BOAHBIX A ()YHKINU HECKOJIBKUX MEPEMEHHBIX.

Uro nHazweiBaetcst quddepennuanoM GyHKIUN HECKOIBKIX ITePEMEHHBIX

B d4em cocroar pmocratounele ycioBusi auddepeHIupyeMOocTH (PYHKIMH HECKOJIBKHX

MIePEMEHHBIX ?

e Kak HaxoAsTCs 4aCTHBIE MPOM3BOJAHBIE BHICIINX NOPAAK0B? ChopMynupyiTe ycIoBUs paBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

e Kak uiryrcs kacaTeabHas INIOCKOCTb M HOpMallb K TIOBEPXHOCTHU?
ChopmynupyiiTe omnpeneneHue dKcTpeMyMa Jsl QYHKIUH HECKOJIBKUX MEepeMEHHBIX. KakoBbI
HE0OXOUMBIE YCIOBHUS €0 CYIIECTBOBAHUS !

o CdopmynupyiiTe TOCTaTOYHBIC YCIOBHS CYIIECTBOBAHHUS OKCTpeMyMa Uil (QYHKIUH JBYX
MIePEMEHHBIX

e [lpuBenure cxeMy HaxOXICHHS HAaHOOJBIIEr0 U HAMMEHBILETO 3HAYCHNS (PYHKIMU B 3aMKHYTOH

obnactu.

5. Meroanueckne yKa3aHus 1o Npoueaype OleHUBaHUs
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1.

KonrtponsHas pabora

B cemecTpe CTyZOeHTHI BBITOTHSIOT 6 KOHTPOJBHBIX paboOT, COAEepKaHME KOTOPBIX OXBATHIBAET BCE TUCIIAILIMHEIL.
Kaxnomy ctymeHTy Beigaercsi cBoi BapuaHT. KOHTponbHBIE pPaOOTHI MPOBOASATCS B Yachl MIPAKTUUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJBbHYIO paboTy MaKCHUMalbHBIH Oais omnpeieiseTcsi B COOTBETCTBHE C PEUTHHI-TUIAHOM
JTUCTIUTITHEI.

Kpurepun oneHku 3axanus:

e  bautel 3a KOHTPONBHYIO pabOTy MOYYAIOTCS YMHOKEHHEM MaKCUMAaIIbHOTO 0alia, mpeIyCMOTPEHHOTO 3a
HEe B COOTBETCTBHUE C PEUTHHT- TJIAHOM, Ha JI0JII0 BEPHO BHIOJHEHHBIX 331aHUM.

nas3

B cemectpe cTynmenTs! BeoHSIOT 8 M /3 1m0 BceM paszzgenaM mporpaMMbl JUCITUIUTHHBL. Y KaKIIOTO CTYIEHTa B
rpymnmne cBoil Bapuant UJ13, HoMep BaprHaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYI€HTa B CIIHCOYHOM COCTaBE
TPYTIIEL.

[IpenomaBatens obecreanBaeT CBOEBPEMEHHOE TTOTYICHHUE CTyAeHTaMu BapuanToB U/13, a Taxke

MPEIOCTABIISIET IEKTPOHHYIO CChUIKY Ha coopHuk M/13. Bce /13 pa3menieHbl B 3JIEKTPOHHOM KypcCe I10
JTUCLUTIIINHE.

W13 BEIMONHSAIOTCS B OTJIENBHOM TETpaau, IpH 0(OPMIIEHUH KaXKJIOTO 3a/IaHUsl 003aTEITFHO YKA3bIBACTCS €T0
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HOMEp, MPUBOJIUTCS KPATKO YCIOBHE KKIOTO 3aaHusl. Perenne kaxaoro 3a1anust T0JDKHO OBITh TIOAPOOHBIM, C
BKIJTFOUEHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKIICHHUH, MOSICHEHUH, C YKa3aHUEM HCITOJIb30BAHHBIX METOJIOB U
dbopmyn. /I3 mposepseT npemnomaBaTelb, By IpakTHIecKue 3aHaTusd. CTyIeHTH JODKHBI BEITOTHUTE U/J13
JI0 KOHTPOJIBHOH paboTHI 10 TeMe. 3a Kaxaoe MJ13 BEICTaBISAIOTCS OalThl, MAKCUMAIIBHBIN OaJl1 YKa3bIBacTCs B
pEeUTHUHI-TITIaHE.

Kpurepun oneHKkn 01HOTO 3aiaHNs:
3amaHue CUUTAETCS 3aYTEHHBIM, €CIIH BBIIIOJIHEHO OOJIee MOJIOBUHBI 3aJaHui
Ecnu 3ananue He 3auTeHo, paboTa BO3BpallaeTcs CTYACHTY Ha J0paboTKYy.

CTyI[CHTBI MOTYT UCHIPABJIATHL HCBCPHO PCHICHHBIC 3a/IaHUA U CAaBAaTh HAa MOBTOPHYIO ITPOBCPKY. HpeHO,[[aBaTCJ'IL
MOZKET YYCCTb UCIPABJICHHUA U ,I[06aBI/ITB 0asIBl K npeaAbLAyIuM

DK3aMeH

«[lMonoxceHue o nposedeHUU MeKyuwe2o oyeHUSaHuUA U npomexxymoy4Hoili ammecmayuu e TI1Y» npuka3 Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuadssl Mo meKywemy KOHmposio U ycrneeaemocmu, npomexcymoyHoli u umoaoeoli
ammecmayuu cmydeHmoe ToOMCK020 noaumexHu4ecko2o yHueepcumema (npukas Ne77/00 om 29.11.2011z.)»)

Ha sk3ameHe CTyIeHTy BBIIAIOTCS OHIICTHI, BKITIOUAIONTHE TEOPETUICCKUE BOTIPOCH U TTPAKTUICCKUE 3aIaHus.

[IpenogaBarens, MPOBEpUB pabOTY, B XO/I€ YCTHOM OECEbl CO CTYISHTOM MOKET 33/1aBaTh BOMPOCHI 110 CAMOMY
ousery, a TakkKe JOMOJHUTENBLHBIE BOMPOCHI [0 TEOPHHU M NIPaKTUKE. B UTOre CTY/IeHT HAabUpaeT UTOTOBKIH 0aslT 3a
9K3aMeH, MakcuManibHO 40 6amioB. OneHKa 3a JUCIUILIMHY (OPMHUPYETCS KaK HTOTOBas 3a pabOTy B CEMECTPE H
9K3aMEH B COOTBETCTBHE C MIPUHATON LIKAION OLCHUBAHUS.

CryaeHTsl, HE CAABIINE SK3aMEH B CECCHOHHBIN MEPUO, MOTYT IIEPECAATh €r0 B IEPUOIbI TUKBUAALIUHI
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOLIEN MPOIIEAYPOH.

Pe3ynpraThl MpoMexyTOYHON aTTecTanuu 0HhOPMIISIIOTCS BEAOMOCTBIO M BHOCSITCS B 3a4ETHYIO KHIKKY
o0yuaromerocs.




