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1. Poap qucunmiannbl «Martematuka 1.1» B popMupoBaHNU KOMIIETEHIIHI BHITYCKHUKA:

duement Pesybrarel CocraBJisiioIIHe Pe3yJIbTATOB 0CBOEHHS (IECKPHIITOPHI KOMIIETEH LIHiA)
o0pa3oBaTeIbLHOI Kox OCBOCHUSA
NPOrpaMMmsbl Cemectp KOMITETEHIIMH HaumeHoBaHue KOMIIETEHIUH (0]0)11
(AMCUHUIIMHA, IPAKTHKA, K HaumeHoBanue
THA) o4
OHK(y) BJ'Ia,I[CHI/Ie OIIBITOM NPUMEHEHUSA MAaTEMAaTUICCKOT0, XUMHUYIECKOTI'O,
C 6 7Bl (1)1/13qu01<01"0 aHaJInu3a u I/IH(bOpMaI_[I/IOHHLIX TEXHOJIOTHH B PIHHOBaIIPIOHHOﬁ
ITIOCOOHOCTH NPUMECHATH . NeATEIBHOCTH
3HaHHUI MAaTCMaTUKH, (I)I/BI/IKI/I nu
€CTCCTBO3HAHUA, XUMHUHU U
VYMmenune NPUMCHATDH 3HaHUSI MaTEMAaTUKU, q)I/I3I/IKI/I " €CTCCTBO3HAHMsI, XUMHHU
MaTepHaIOBEICHUs, TEOPUU OIIK(VY)- .
Maremaruka 1.1 1 OIIK(Y)-7 DABICHIS 11 P7 7v1 ¥ MaTepUaIOBEICHUS, TEOPUH YIPABICHUSA 1 HHPOPMAIIHOHHBIX TEXHOJIOTUI
yrip ’ B MHHOBAIIMOHHOM I€ATETFHOCTH
I/IH(l)OpMaL[I/IOHHI)Ie TCXHOJIOTNH
B I/IHHOBaHI/IOHHOﬁ 3
JeATeIBHOCTH OHK(Y)- HaHUC OCHOB MAaTCMAaTHUKH, (I)I/ISI/IKI/I M €CTCCTBO3HAHHUA, XUMHHU U .
731 MaT€pUuaJIOBEACHU, TCOPUUN YIIPABJICHUA U HHq)OpMaL[PIOHHBIX TEXHOJIOTHUHU B
’ MHHOBAIIMOHHOM IEATCILHOCTH
2. IMoka3zaTesu U MEeTOALI OLICHUBAHUSA
Ilnanupyemble pe3yJibTaThl 00yYeHHs N0 JUCHUILINHE Kon HaunmeHnoBaHue pa3aesna JMCHUIITHHBI MeTtoabl OLIEeHUBAHHUSA
Kopg HaumenoBanue KOHTPOJIUpPYeMOH (oeHOYHBIE MePONIPUSITHS)
KOMIIeTeHINH
(WJIM ee YacTH)
PO 1 Bnaneer o0CHOBHBIMU HNOHATHUSMU U METOAAMU JIMHEHHOMN OIIK(VY)-7 1. JIuneitnas anrebpa KonTtponrHas pabora
anreOpbl, aHATMTHYECKOI reomeTpur U TuddepeHimansHoro 2. BexropHas anrebpa nas.
HCYUCIICHUS (PYHKI[UH OJHOW U HECKOJBKUX MEPEMEHHBIX 3.AHanuTHYECKAas TeOMETPHsI
4.BBeneHue B aHATU3 DKk3aMeH

5. JuddepennuanbHoe UCUUCIEHUE
(hyHKIHMN OJHOM MepeMeHHON

6. TnddepenunansHoe ncuncieHue
(YHKIMH HECKOJIBKHX MEePEMEHHBIX




PI2 YMeeT BBIYUCIIATE ONPEACIIUTENH, BEIIIOIHATh JEHCTBUS C OIIK(Y)-7 1. JInneiinas anredpa KonrponbsHas padorta
MaTpUIAMHU, UCCIEI0BATh U PELIaTh CUCTEMBI JIMHEHHBIX 2. BekropHas anredpa Has.
aredpanvyecKux ypaBHEHUI; MPOU3BOANTH ACHCTBUS HAJL 3.AHanuTHYECKasi TEOMEeTpUs
BEKTOpaMH; FEOMETPUUECKU U aHATUTHUECKH IIPEJCTABIATh 4.BBeneHue B aHAU3 OKk3aMeH
IPSIMYIO U INIOCKOCTh; YCTAHABJIMBATh B3aMMHOE PACHOIOXKEHUS 5. lnddepennuansHoe HCUHUCICHHE
NPSIMBIX U TUIOCKOCTEHT; MPUBOUTH 00IIME YpaBHEHUS KPUBBIX (YHKIMM OHOW TIepeMEeHHON
MTOBEPXHOCTEH K KAHOHWIECKOMY BHILy U CTPOUTH MX; HAXOIHUTh 6. TnddepenunansHoe ncuncieHne
npeaensl QYHKIUH U YUCIOBBIX TOCIEI0BATEIbHOCTEH; (YHKIINH HECKOJIBKHX NEPEMEHHBIX
muddepeHnrpoBaTh U NCCIe0BaTh (PYHKINH OTHOTO U
HECKOJIBKUX TTEPEMEHHBIX

PI3 3HaeT anreOpy MaTpUIl, OCHOBHBIE XapaKTePUCTUKH MaTPHII, UX OIIK(Y)-7 1. JIuneiinas anredpa KonrponbHas pabora

OTIPEIETICHUS ¥ CBOMCTBA; METO/IBI PEIICHNS CHCTEM JIMHEHHBIX
anredpanvdecKux ypaBHEHUI; METO/IbI BEKTOPHOH anreOpsl;
CBOHCTBA M yPaBHEHHSI OCHOBHBIX T€OMETPHIECKUX 00pa3oB
;OCHOBHBIE TIOJIO’KEHHUS TEOPHUH TIPEJEIIOB; IIPaBHIa M METOBI
HaXO0X/ICHUS IPOU3BOAHBIX (DYHKIIMI OJHOH M HECKOIBKHX
MIEPEMEHHBIX, CXEMY TIOJIHOTO HCCIeI0BaHMA (HYHKINN

2. BekropHas anrebpa
3.AHanuTHYeCKas FEOMETPHS
4.BBeneHue B aHAIN3

5. duddepennnansHoe UCUUCTICHIE
(hyHKIHMN OHOM epeMeHHON

6. IuddepeHnmanbHOe HCUUCICHUE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX

W3,

DK3aMeH

3. IlIkajga oneHuBaHus

[Topsinox opraHM3anMy OLIEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS B YHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yJbTaTOB 00y4eHUs: B TOMCKOM MOJNUTEXHUYECKOM yHHBepcuTeTe (CucTema olleHuBaHUs)» (B JeMCTBYOIIEH pelaKiun).
Hcnonb3yercss OabHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pe3yJbTaToB oO0yueHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yuebHoil nesrenbHocTH (M3yuyenue aucuumind, YMWPC, HHPC, kypcoBoe NpOEKTHpOBAaHHE, IMPAKTHKH) OIpEeNsseTcss CyMMOH OamioB 1o
pe3ysbTaTaM TeKYIIEro KOHTPOJISI U IPOMEXKYTOUHOM aTTecTalu (MTOroBasi pedTHHTOBas olieHka — MakcuMyMm 100 6asnioB).

PacnpeneneHHe OCHOBHBIX W AOOIOJHHUTCIBHBIX 0annoB 3a OICHOYHBIC MCEPOIPHUATUA TCKYIIETO KOHTPOJIA H HpOMeX(YTOqHOﬁ aTrecrainunu
YCTAaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.



PeKOMeH,Z[yeMaH mIKaJjia Jjs1 OTACJIbHBIX ONCHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJIHOI'O M TCKYIIET0 KOHTPOJIA

% BBINOJHEHHUS 3aaHusA

CooTBeTCTBHE TPAAMIIMOHHOI OLIEHKE

Onpenenenue oLeHKH
90% + 100% «OTnuaHO» OTIMYHOE TOHUMAHKE TPEAMETA, BCCCTOPOHHHE 3HAHMS, OTJIMYHBIC YMCHUS M BJIJICHUE OMBITOM MPAKTHYCCKON JICATSIbHOCTH
70% + 89% «Xopomio» JlocTaTo4HO MOJTHOE MOHMMAHHUE MPEIMETA, XOPOIINE 3HAHUS, YMCHUS H OMBIT MPAKTUYECKOH eI TeIbHOCTH
55% + 69% «Y TOBILY» [TpuemsieMoe MOHMMAaHKE MPEAMETA, YIOBJICTBOPUTEIbHBIC 3HAHUS, YMEHUS M ONBIT MPAKTHIECKOHN JIATSIbHOCTH
0% + 54% «Heynosn.»

Pe3yJ'II>TaTI)I 06y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IHM

[IIxana 1s OLICHOYHBIX MEPONPHUATHM dK3aMEHA

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
& o Onpe}leﬂelme OLCHKH
3aJJaHUM JK3aMeHa oana TPAAUIMOHHOU OLICHKE
90% + 100% 36 +40 «OT1augHO» OT1M4HOE NOHUMaHME IPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJINYHbIC YMEHHS U BJIaICHUE ONBITOM IIPAKTUYECKOH IS TeIbHOCTH
70% + 89% 28 +35 «Xopomio» JlocTaTo4HO NOJIHOE IOHWMAaHHUE MPEAMETa, XOPOIIUE 3HAHHUS, YMEHHS M OTIBIT IPAKTUUECKOMN eI TeIbHOCTH
55% + 69% 22 +27 «YnoBi» [TpuemieMoe MOHUMaHUE NPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOMU JISSITENbHOCTH
0% + 54% 0+21 «Heynosn.» Pe3ysprarel 00y4YeHUs HE COOTBETCTBYIOT MUHMMAJILHO JIOCTATOYHBIM TpeOOBaHHIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHoYHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

1 | KonTposbHas pabora

KonTpoabsnas padora «/Iuneiinast anreopa»
BAPUAHT Nel

2 4 -3 1

-1 1 01
1. Jlan onpexnenutens 3 2 4 0l

0 -1 13

a) 3anuimuTe pas3ioKeHre JAaHHOTO ONPEACTUTENS 0 YeTBEPTOMY CTOJIOIY;
0) BBIYHCIIHNTE ONIPEACIUTENb, TOMYYHB MIPEIBAPUTEIEHO HYJIH B KaKOi — IMO0 CTPOKE WIIH CTOJIOIIE.

X+2y—-z=-1
2. Pemth cucTeMy YPaBHEHHUH METOIOM 0OPaTHOM MaTPHUIIBL: 3y-z=1,
X+4y+z=>5.

3HadeHue X BBIYUCIUTH Takxke MeTogoM Kpamepa.




O1ueHoYHbIE MEpPONpPUATHS l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

3. I/ICCHC,Z[OBEITB CUCTEMY Ha COBMECTHOCTH U PEIINUTH METOJOM Faycca

X — X3 — X4 =2

2%, + X, +3X5 +2X, =0,
2%, + X, +2X5 + X, =0,

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

4. Tana cuctemMa OTHOPOJHBIX JIHHEHHBIX YpaBHEHUH

a) JlokaxuTe, YTO CUCTEMa UMEET HeTPUBHAIIbHBIE PEILICHMS;
0) Haiigute obiiee penieHne CUCTEMBI;
6) HaliauTe QPyHIAMEHTAIBHYIO CUCTEMY PEILCHHUI.

. IIpu kakux 3HaueHUSX Napamerpa A cucrema muneitnbix YPaBHEHUN

2 1 14
C pacLIMPEeHHOM MaTpuLeii 1 A 1 3| coemecrna?
1 20 1:4

KonTposibHasi paGota 1o Teme «BexTopHas aare6pa»
BAPUAHT Nel
I. Tanwi yernipe BexTopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2}:d ={5,7,8}.
1.Jlokasats, uto sexropsl 4,0 ,C obpasyior 6asnc u Haiiti pasnokenue sexropa O B 3ToM Gasmce.

2. HaiiTi KOCHHYC yrila Meskty Bektopamu a u D .

3. Haiitu nimny Bektopa § = a + 2b +3¢ .

1. Mansr versipe Toukn: A(1;3;0), B(4;12), C(3;0;1), D(-4;3,5).

4. Haittu 06bém mupamuasl ABCD u nmuny BeicoTs! , onyniennoit u3 sepmmnbl D na rpans ABC.

—_ -

5. Haittu npoexuuio sexktopa AB na ock Bexropa CD .




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

6. Haiitu xoopauHaTHI BEKTOpa [(% + ATB), EB] .
111 Tlapannenorpavv noctpoen Ha sektopax d = p+4¢, b = %(D’ —0), e |r)| =4, |q| =2,(p"g) = g

OnpenenuTs: a) KOCHHYC TYHOTO YIJIa MeXIY TUATOHAISIMH; O) IIHMHY BBICOTHI, OITYIIEHHOI HA CTOPOH

KonTtposbHas padora 1o reMe «AHATUTHYECKAs] TEOMETPHUA»
BAPUAHT Nel

1. OmpenenuTs NpyU KaKUX 3HAYCHUAX @ MpsMas

(a+2)x + (a*-9)y + 3a® - 8a + 5 =0 mnapamnensna ocu OX.
2. CocTaBUTh YpaBHEHUS NPSAMBIX, HapaJIeIbHBIX MPAMON

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

CocTaBUTh ypaBHEHHE BBICOTHI U3 BEPIIUHBI A 1 ypaBHEHHE MeAHaHb! U3 BepIIuHbl C.

4. TlpuBecTH K KAHOHMYECKOMY BHJLy, HA3BaTh U OCTPOUTh
kpuBble:  a) 16x?+ 25y° +32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

5. U3 o0wmux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0
HOJIyYUTh KAHOHUYECKUE U MapaMeTpUYecKoe YPaBHEHHUS MPSMON.

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

7. HOCTpOI/ITL TECJI0, OTPAaHUYCHHOC TOBEPXHOCTAMUA
2 —

x° =1,
X+y=2,
y=>0,2>0.

KOHTpOJ’ILHaﬂ pa60Ta no Teme «BBeaeHne B aHAJIN3»

L. Boruucaums npedebl




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

1 1 1 1
1. lim —(/———; 2. lim 2 X
n—ow 3,12n3+1 N—»o0 n-1
/ 2 2
3. fim Y1 4. lim & 2.
x—>1 2X x—o 3x% +1

\/x2—3—1_ X2

5. lim ; 6. lim —;
X2 X-=2 x—01—CcosXx
x41 )
7 lim (x+2) x 8. fim N +2)—In2;
x—oo\ X—1 x—0 X2
2X X H
. — . Sin(2 — X
9. hmu; 10. IlmL).
x—0 X X—>2 [2X — 2

I1. Onpeneants mopsinok 6. M. ou(X) mpu X —> O ornocureasno x:

1. a(x)=In(l+3/x?-tgx), 2. a(x) =v2x+1-1.

I11. HaliTk ToukH pa3psiBa pyHKINH, YKa3aTh uX xapakTtep. [loctponts rpadpuk GpyHKIHN B OKPECTHOCTH TOYEK
pa3psbiBa:

0, eciu x <0, 1
’ 21-x 1
1. f(X)=<x",ecu0<x<l 2.y= 1 , 3. y= 7 4
il X" =
X+2, ecau X >1. 121X

KonTpoasnas pabora
no reme «/Auddepenunanbnoe ucunciaenne GyHKIUH 0JHOTO EPEMEHHOT 0
BAPUAHT Nel

. HailTu npousBojHbIe cleAyouux GYHKIHUH:




O1ueHoYHbIE MEpPONpPUATHS l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

X
5
1.y = (595X 4 3%)2, 2. 3% +3Y =x-2y; 3 y=(g2%) 2",

d%y
Il. Haiitu BTOpYI0 MpOM3BOAHYIO d_2 :
X
X2 X = cos(t/2), _
Ly= 3 _ 3. y=sin(x—y)
x2 _1 y =t —sint.
I1l. . Tlonp3ysice mpasrioM Jlonwrans HATH Tpeaebl:
7X
_ x2 1 _ _ COS—
L lim| =——-—1| 2 lim (sihnmx) 2
x—1 x—1 Inx X—>31-—0
1

IV IlpoBectn nonHoe uccnenopanne Qynkuun Y = X€ Xy MOCTPOUTH €€ rpaduk

KonTpoabsnas pabora
no teme «/{uddepenunanbuoe ncunciaenue OHII»
BAPUAHT Nel

|. Haiftu u mocTpouTh 001acTh OnpeaencHns GYHKINH:
z=~/xIn(l-x-y);

ITI. HanTtu ykKa3aHHHE OIPOU3BOIHEE

2
u=(y)t M AT,
ox oy 07 OXxoz

yj ou ou _ou
Z

X
M. IpoBeputs, yaosierBopsiet ju GyHkmus U = X2 F (— y— | ypaBHeHut0 Xa— +YV—+7Z—= 2U.
X X

2 2
AVA CoCTaBUTh ypaBHEHME HOPMald K TMOBepxHOCTH X — 2X + 6y —-7°=4 napajuleIbHO  MTPSIMOHN




l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

O1ueHoYHbIE MEpPONpPUATHS

HaiiTi HanGonbIuee 1 HauMeHblee 3Haverue Gynkumn: Z = 8X + Y — XY B 3amkHyTOif 06IACTH,

OrpaHUYEHHON IMHUAMU X = 0, y= O, X+y= 10.

2. mp3.

Ilpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUM.




O1ueHoYHbIE MEpPONpPUATHS

HpﬂMepbl THIIOBBIX KOHTPOJbHBIX 3agaHmi

Nuneinan anrebpa

. Buumcnute on pefeHTenn

12 3 -1 2 -7 =3 2 4/
11 0 -1 -2 011
A VR R Uy 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 17 0
. PemnTh cHCTEMEL NHHEHHRX Y PaBHeHHHE:
a) metonos Kpawmepa, b) maTpHYHRIM MeTOIOM
dr+4y—22=26 z+dy— z= 5
a) r— y+3z=-12 by ¢ dz+8y+:z=7
dr—dy+iz=-2 dr—Gy+z=10
. Pemnte cucrenmeu meTonom ['aycca
e —3drz; +dzy = -5
I -2y +3xy = —4
9\ 32, +2r by = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
r1 +ars +hry —dmy = 1
ry +ars +2xy -2y 41, = —1
b} 1 —ETQ +x; —Fy —Iy = 3
ry —drs +xy; +ry 4T = 3
| +.‘2:E2 +; -y T3 = -1
Ty +rs —x3 4y =10
Iy —Is +I; —ry = i

dr, +re —r3 +xy =10




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

TectupoBanue —
HE3aBHCHMBIN KOHTPOJIb
I[TOKO (PT1 u PT2)

Bomnpocsr:
1. C nomoibto 371€eMEeHTapHbIX [IpeoOpa30BaHUil pacCIIMPEHHAs MaTPULIA CUCTEMbI JINHEHHBIX

1 120110
ypasuennii npusenerakBuxy |0 O 0 O O | 1| BuiGepure BepHbie yrBepsKkaeHns, ecinu A —

01 02010

OCHOBHAaA MaTpulia CUCTCMBI, A — paciup€HHasa MaTpula CUCTEMBIL.
1. rang(A) =2
2. rang(A)=3
3. rang(A) =2
4. rang(A) =3
5
6

. CUCTeéMa COBMECCTHaA
. CUCTEMa HCCOBMCCTHaA

2. Boicora tpeyronsauka ABC, omymennas u3 epumnnr C, ecn 4(3;1,2), B(5;—3;6),
C(3;0;4) pasua

3. Paccrostane Mexxay (oKycamu AJITHIICA 5x’ +9y2 —-30x+18y+9=0 pasuo

X=9t+1,
4. KocuHyc 0cTporo yria Mexay npameivu X+t4_y-1_7+5 y paBeH
2 y =#6t,
10 2 11
z=3-2t
5. YcraHOBHTE COOTBETCTBHE MeKIY QyHKIMeEH U e€ nuddepeHuaiom
byHKIHS MIPOU3BOHAS
y:f’/sinx dy = COS X dx
3R/sin® x




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

y =+/Sin X _ COsX
dy = ————dx
2-/sin x
y= 1 dy =— COSX 4
\sinx 24/sin® x
y = 1 dy = COS X dx
Usinx 33sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2-/sin x

In (
. X
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO Majlol GyHKIMH —— =
X

o0

K=

7. OyHKIUA y = 6X-e >* yObIBaeT JJsd 3HAUECHUI X
l'X € (—o;1/ 2)
2.

X e (1/ 2;+o)
3. Xe (—o0;—1/2) U (1/ 2;+0)
4. xe(-1/2;+x)
S xe(1/2:0).
8. Jlns pynkuun Z = Z(X;Y) usBecTHO

1+x3

3

] 1
OTHOCUTEILHO — IIPH X —
X




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

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

"
ZXX

(M) =5; 2, (M) =1, z{, (M) =-2

Tornma touka M

SIBJISIETCS] TOUKOW MUHUMYMa

HE SIBJISICTCS TOUYKOM IKCTpEMyMa
SIBJISIETCS] TOUKOW MaKCUMyMa
SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIAETCSI CTALIMOHAPHON TOYKOM

DK3amMeH [IpuMepnl 3alaHU Ha 3K3aMeH
TIIY JK3aMeH Kypc1
Bapnant 1
1. CdopmynupoBats u g0Ka3ath TeopeMy Jlarpamxka.
2. YpaBHEHUS NMPSMOHN B POCTPAHCTBE
xX+1 X—2 1
3. Haiimure mpenenst:  a) |im 2 +3 B lim xeX.
x—oo XL _3X X—>+0
4. Haiigute Bce YaCTHBIC MIPOM3BOTHBIE IIEPBOTO MOPSIKA GYHKIUU U = A 2x2 —3y.
1
5. Ompenenute TOUKH Nepernba U MHTEPBAIIBI BBITYKIOCTH M BOTHYTOCTH QYHKIMH Y = X Se X,
X1 — X2 —2X3+ X4 — X5 =-2, .
6. Jlana cucreMa JTMHENHBIX ypaBHEHUN —X] +2XQ — X3 + X4 — Xg = 2, HAUAUTC odmiee pericHme
X1+ X2 —X4 +2x5=-1.
CUCTEMBI
7. CocraBbTe ypaBHEHHUE IJIOCKOCTH, KOTOpas MPOXOAMUT uepe3 TOouku M 1(7, 2, — 3) u M, (5, 6, — 4)
napayuiensHo ocu OX.
8. TlpuBenuTe ypaBHEHHE KPUBOM K KAHOHHYECKOMY BHUJY U MTOCTPONTE KPUBYIO




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

16x2 —9y2 _p4x +18y =89 .

DK3aMeHAI[MOHHBIN OmteT 1

. 3sin2x 1
1. Haiitu nipenen limMy_0

2x* +5x
. — 3
2. 3anmcath ypaBHEHUS BCEX aCUMITOT KpuBoit Y = X Inx.
3. UccnenoBath Ha SKCTpeMyM QYHKLUIO Y = In+/ X2 +1+ arctg x.

4. Haiitu 1 u300pa3uTh 0011acTh OnpeaeacHus PyHKIUH Zz=Inx+x-y

5. MccnenoBare Ha SKCTpeMyM (YHKIIHIO Z(X; y) = X2 - y3 —3X+6y

IK3aMeHAIIMOHHBIA Onjer Ne X

1. CxkangapHoe IpOon3BeeHNE BEKTOPOB, €0 CBOMCTBA U IPUMEHEHHE.
2. B3anmHoe pacnonoxxeHue NpsiMON M MIOCKOCTH B IPOCTPAHCTBE.
-3 2 5
3. Beraucnute onpenenurens | 2 7 11
-1 -6 4
4 Haiitn xocunyc yria npu BepiimHe 4 W IUIOMIAlb TPEYTOJbHUKA C BEPIIMHAMH B TOUKAX

A(3—41), B(-2:8.0), C(~1:5,-2).




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

5.3amucaTh ypaBHeHHME IIpsAMOM, mpoxonsmeil uepes Touky M (=9;4) mnepnenaukynspHO HpAMOIL

x-1 y+2
5 -7
X=2t+7
6.HaiiTi KOOpAMHATHI TOUKH MEPECCUCHHS TPSIMOI y=—t+d u miockoctd 3X+9y —3z+1=0.
z=5t-2
7.1Ioctpouts
a) KpUBYIO X =—2 — /2 -3y ; 6) mosepxuocth 2X° +4y? -3z +1=0.

DK3aMEHAIIMOHHbIE BOIPOCHI
e Uro takoe onpenenutens? [Ipu kakux npeoOpa3oBaHUsIX BEIMUMHA ONPEACIUTEIS HE MEHSIETCS
e B kakux ciydasx onpeneiauTesb paBeH Hyr0? UTo clefyeT U3 paBeHCTBA OMPENETUTENS HyIH0?
e Jlaiire ompeperleHHe MUHOpPa W aiNreOpaMyecKoro JOMOJIHEHHS 3JIEMEHTa OINpeNenuTeNs.
CdhopmynupyiiTe MpaBUIIO BEIYACICHUS ONPEIEITUTENS.
Kak ocymecTBidroTcs TMHEHHBIE Ollepalii HaJ MaTpuLamMu?
Kax nepemuoxkarorcst 1se MaTpuilpl? CBOMCTBA IPOU3BEICHUS MAaTPULL.
KaxoBa cxema HaxoieHUS 00paTHON MaTPHIIBI?
Jaiite onpeneneHus pellieHus CUCTEMBI JIMHEWHBIX anreOpandecKkux ypaBHeHui. Pacmmdpyiite
MIOHSTHSA «COBMECTHAs», KHECOBMECTHAS, «OMPeAeNEHHAS, HEONPeAeIEHHA» CHUCTEMBI.
Hanummure popmyner Kpamepa. B kakom ciydae OHU IpUMEHUMBI?
Uro HazpiBaeTcs panroM marpuilsl? Kak on Haxoaurcs?
Cdhopmynupyiite Teopemy Kponekepa — Kanemmu.
IIpn KakWx yCIOBHSIX CHUCTeMa JIMHEHHBIX alreOpandecKuX YpaBHEHHH HWMEET MHOKECTBO
pemennii? Korna oHa IMEET €MHCTBEHHOE pellIeHUE?
Onumute Merox ["aycca penieHus: cucTeM JTMHEHHBIX ypaBHEHH.
e Kakue Heu3BeCTHBIE HA3LIBAIOTCSI CBOOOHBIMH, a KaKhe Oa3UCHBIMHU?
e Kakne 0coOEHHOCTH pEIlleHHsT OJJHOPOJHBIX CUCTEM JIMHEHHBIX anreOpanveckux ypaBHEHUH Bbl
3Haere?
e Kak crpoutcs pyHnamMeHTaIbHas CUCTEMA PEILICHHNA?
e  Kaxk BBHINOJHAIOTCS TUHEHHBIE ONlepaliiy Haj BeKTopaMu? KakoBbl CBOMCTBA 3TUX oneparnui?
e Kakue BeKTOpa Ha3bIBAIOTCS JIMHEWHO 3aBHCHUMBIMH, & KAKHE JINHEHHO HE3aBUCUMBIMU?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Uro Takoe 6a3muc? Kakue Bekropa 00pa3yroT 6a3uc Ha TNIOCKOCTH U B IPOCTPAHCTBE?

Kaxkoit 6a3uc Ha3pIBAIOT ACKAPTOBHIM?

Uro Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3BIBaETCS CKAISPHBIM IMpom3BenecHNUEM BeKTOpoB? KakoBbl ero coiictBa? s permieHus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3pIBaeTCSA BEKTOPHBIM Ipom3BeAcHNEM BeKTOpoB? KakoBbl ero cpoiictBa? s pemeHus
KaKuX 3371a4 U KaK OHO MOXET OBITh HCIIOJIb30BaHO?

Uto Ha3bIBaeTCA CMELIAHHBIM Mpou3BeaeHUEM BeKTopoB? KakoBhl ero coiictBa? s perieHus
KaKUX 33729 U KaK OHO MOXET OBITh MCIIOIB30BaHO?

3anuniuTe B BEKTOPHOW W KOOPIMHATHON (pOopMax YCIOBHUS KOJLIMHEAPHOCTH, OPTOTOHATLHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKUS Ha TUIOCKOCTH, €€ o0Iee ypaBHEHHE

JaiiTe moHATHE HOPMAaIbHOTO W HANPABISIONIETO BEKTOPOB IMPSMOW HAa TIIOCKOCTH, YTIOBOTO
Koddunmenra.

3anumnTe pazaUYHble BHUABI OPSIMONM M YKaKUTE T'€OMETPUYECKUI CMBICH TapaMeTpoB
YpaBHEHHUSI.

3anummure YCIOBHA MapaJluICJIbHOCTHU U MECPICHAUKYIAPHOCTHU MPAMBIX Ha INIOCKOCTH B ClIydac
Pa3IUYHBIX BUAOB YPaBHEHHH MPSIMBIX.

Kak HaiiTh TOUKY nepecedeHnst MPSIMBIX Ha TUIOCKOCTH?

Kak BeramcisieTcst pacCTosHUE OT TOYKH JI0 IPSIMOM Ha TUIOCKOCTH?

Jaiite omnpenenenHne IIUIICA U 3aITUIIIATE €T0 KAHOHIMYECKOE ypaBHEHUE.

Jaiite onpenenenne rurnepOOIIbI U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHUE

Jaiite onpenenenne mapabobl U 3aNUININTE €€ KAHOHMYECKOE ypaBHEHUE

UznoxunTe cxeMy mpuBeneHUs1 OOIIET0 YPaBHEHUs KPUBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY
BULY.

[JaliTe NoHsTHE NONSIPHON CUCTEMBI KOOPIUHAT.

OnuimTe mapameTpuieckuil Cnocod MoCTPOSHUs JIMHUH Ha TUIOCKOCTH

[TnockocTs, €€ obiee ypaBHEHHE

Kax ompenenseTcss B3anMHOE PaCIIOIOXKEHUE TUIOCKOCTEH? 3amummmTe YCIOBHUS HapajlIeTbHOCTH
Y NIEPIIEHANKYISPHOCTH TUIOCKOCTEH.

Kaxk Bpramcnsercs pacCTOSSHHE OT TOYKHU J0 TIIOCKOCTH?

3anumuTe pazTUYHbIE BHUAbl YpPaBHEHHWH TMPSAMOW B TPOCTPAHCTBE W IMOSICHUTE CMBICT
IapaMeTpoB, BXOAIINX B YpaBHEHUSI.

WznoxkuTe cxemy npHBeIeHHs 00X ypaBHEHUH MPSAMON K KAHOHHYECKOMY BUJTY.

Kak ompenienuts B3aMMHOE PACIIQJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Kak BeramcisieTcst paccTosHIE OT TOYKH JI0 IPSMOI B IPOCTpaHCTBE?

Kaxk onpenenuth B3aUMHOE pacIiOIOKEHHUE MPSMOH M THTOCKOCTH?

Kax ummeTcs Touka nepeceueHus mpsSMou U IIIOCKOCTH?

HazoBuTe moBepxXHOCTH BTOPOTO MOPS/IKA U HAIMIIUTE UX KAHOHUYECKHUE YPaBHEHMSL.
Cdhopmymnmpyiite mOHSATHE MTpeeia YHUCIOBON OCIEI0BATEILHOCTH
Chopmymnmpyiite moHsATHE TIpenena QyHKIIUN OTHOH IIepeMEeHHON

Uro Takoe 0THOCTOPOHHHE TIPEAeNTbl PYHKIINN B TOUKE?

ChopmynupyliTe MOHATHsI OECKOHEUHO MaJiol 1 OeckoHeuHO Oounbioi mpu X —> a bynKIH

IIepBblil 1 BTOpOI 3aMeYaTeIbHbIE MPEAEIIbI

Kak cpaBHuBatoTcsi OeckoOHeUHO Majble BeMWYMHBI? YUTO Takoe OTHOCHTENBHBIN IMOPSIOK
Mayioctu?

Kakne OecxoHeWHO Mayble  Has3bIBAIOTCA  JKBHBaJeHTHBIMH?  [lpuBeamre  mpuMepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kaknmu cBoiictBamu 00:1a1a10T (\yHKIINHM, HEMPEPHIBHBIE HA 3aMKHYTOM MTPOMEXKYTKE?

UTo moHMMAIOT MOJ] TOUKOH pa3pbiBa pyHKIMu? Kakue pa3pbiBbI pa3inqaroT?

Kak cBsi3aHbl IOHATHS HEMPEPBIBHOCTH U AU PepeHIMPYEMOCTH QYHKIIUU B TOUKE?

3anumuTe npasuia auddepeHIpoBaHst 00paTHON M CIOKHOU (YHKIIUH.

3anumuTe npaBuia AU GepeHIINPOBAHNUS HESBHO 3aJlaHHOM (QYHKIUH W (QYHKIHMH, 3aJaHHOU
apaMeTPUUYECKH.

Uro Takoe nuddepenmman pynknun? KakoB ero reoMeTpu4ecKHii CMBICI?

Kaxumu cBoiictBamu obnanator nuddepermmpyembie QyHKITAN?

Kak naxonsarcst nuddepeHnuansl 1 MPOU3BOJHbBIE BEICIINX MOPSIKOB?

®opmyna Teinopa

Uro takoe Touka sKcTpemyMa pyHkunu? Kakue Touku skcTpemMmyma ObIBaroT?

Heo6xonumoe ycnoBue cyiiecTBOBaHUs SKCTpeMyMa uist AnddepeHIupyeMont GyHKINHT
JocTaTtouHble yCIOBHS CYIIECTBOBAHUS SKCTpEMyMa

CxeMa mccineJoBaHus Ha SKCTPEeMYM (YHKIUH OJTHOTO IIEPEMEHHOTO

CxeMa HaxOXIeHHS HauOOJBIIET0 W HAWMEHBLIET0 3HaueHHs (YHKIMM Ha 3aMKHYTOM
MIPOMEKYTKE.

Jaiite onpeieneHue BBIMYKIOCTH ¥ BOTHYTOCTH KPUBOM Ha TIPOMEXKYTKE.

Kakwne Touku Ha3BIBAIOTCS TOUKaMHU mepernoda’?

Uro HazpiBaeTcst acumntoTol rpaduka pynkuun? Kakne aciMITOTHI pa3invaroT?

B uwem cocrout mpaBwio Jlomwrama? Jlns pacKpeITHS KaKWX HEONPEHeIEHHOCTEH OHO
pUMeHseTcs?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Jaiite onpenenenne mpeaena GyHKINA HECKOJIBKIX TIEPEMEHHBIX.

Cdopmymnupyiite orpeieneHne 9acTHBIX MPOU3BOIHBIX IS (DYHKITNH HECKOIBKUX TIEPEMEHHBIX.

Uro HazwsBaercs auddepernnanom GyHKIINH HECKOIBKIX TEPEMEHHBIX

B uem cocrosar mocrarounsie ycioBus AudQepeHImpyeMocTrH (PYHKIUH HECKOIBKHX

MIepEMEHHBIX ?

e Kak HaxofsTCsS YacTHbIE MPOU3BOHBIE BRICITNX MOPSAKOB? CHopMyTHpyITE yCIOBHS paBEHCTBA
CMEIIIaHHBIX MPOU3BOTHBIX.

e Kak nmryTcs kacarenbHas ITIOCKOCTh M HOPMaJlb K TOBEPXHOCTH?

o Cdopmynupyiite ompenencHne 3KCTpeMyma it (QYHKIUH HECKOJIBKUX MEpEeMEHHBIX. KakoBbI
HE0OXOUMBIE YCIIOBHUS €T0 CYIIeCTBOBAHUS?

e CdopmynupyiiTe IOCTaTOYHBIC YCIOBHSI CYHIECTBOBAaHHUS OKCTpeMyMa Uil (YHKUIUH JBYX
MIePEeMEHHBIX

e llpuBenuTe cxeMy HaXOXKACHUS HaWOOJBIIET0 U HANMEHBIIIETO 3HaUeHUS (HYHKIMH B 3aMKHYTOU

o0nacTH.

5. MeTtoanyecKue YKa3aHHs M0 Npoueaype OleHUBAHUS

OueHoYHbIE MeponpusaTHus

l'lpouenypa NMPOBEICHUS OLICHOYHOI'0O MEPONIPUATUA U HeO00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe CTyzneHTBHI BBIIOJIHSIOT 6 KOHTPOJBHBIX PabOT, colepKaHHE KOTOPBIX OXBATHIBAET BCE AWCIMIUIMHBL
Kaxmomy cTyneHTy Bblaetcst cBoi BaprHaHT. KOHTpOJIbHBIE Pa0OTHI MIPOBOATCS B Yachl MPAKTUYECKUX 3aHATHH. 3a
KaXAyl0 KOHTPOJbHYIO pa0OoTy MaKCHUMalbHbIH Oani omnpeaensercsi B COOTBETCTBHE C PEHTHHI-IIAHOM
JUCLUIIINHBIL.

KpuTepun oneHku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MMOJIy4ar0TCA YMHOXCHHUEM MAaKCUMAJIbBHOT'O 6aJma, npeaAyCMOTPCHHOI'O 3a
HCC B COOTBCTCTBUC C peﬁTI/IHF- IJIaHOM, Ha AOJIIO BEPHO BLIITOJIHCHHBIX 3a,[[aHHI7L

nas3

B cemectpe cTynents! BeinonsstoT 8 /13 mo BceM pazgenam nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJIEHTa B
rpytre cBoi Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTAaBE
CPYIIIIBL.

[IpenogaBarens obecrieynBaeT CBOCBpEMEHHOE TIOJIyUYeHHE CTyIeHTaMu BapuanToB UJ13, a Takke

MPEIOCTABIIAET 3JICKTPOHHYIO CChUIKY Ha cOopuuk UJ13. Bee M/I3 pa3meliieHbl B 3JIGKTPOHHOM KypcCe 1o
JUCIUTIIMHE.

W13 BEIMONHSIOTCS B OT/ICNBHOM TETPaIu, IpH 0(OPMIICHUHU KaXKJIOTO 3aJIaHusl 00s3aTEeIIbHO YKA3hIBACTCS €T0




O1ueHoYHbIE MEpPONPUATHS

l'Ipoue}Iypa NpOBEICHHUSI OLICHOYHOI'0 MEPONIPHUATHS H He00X0IMMbIe METOIHYECKHE YKazaHus

HOMEp, PUBOJIUTCS KPATKO YCIIOBUE KAXKOTO 33aaHusl. PereHne kaxaoro 3aanus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
tdhopmyn. UJI3 mpoBepsieT mpenoaaBatenb, BEAYIIHA TpakTHdeckue 3aaTist. CTyaeHTHl TODKHBI BRITOMHATE /13
JI0 KOHTPOJIbHOM paboTs! o Teme. 3a kaxaoe /I3 BricTaBIsIOTCSA OalTbl, MAKCUMaIBHBIHN 0aiT yKa3pIBaeTCs B
PEUTHUHT-TIIIAHE.

KpuTtepun oneHKkn 01HOT0 3aaHNSA:
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO OOJIee MOJIOBUHBI 3aJaHNI
Ecnu 3ananue He 3a4uteHo, paboTa BO3BpaIlaeTCs CTYACHTY Ha JOPabOTKYy.

CTyaeHTBl MOTYT UCIPABIIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBEpKy. [IpenonaBarens
MOJKET y4eCTh UCIIPABIEHUS U JOOABUTH OAIITBI K TIPEABLIYIIIIIM.

DK3aMeH

«lMonoxceHue o nposedeHUU MeKywe20 oueHUBaHUA u npomexcymoyHoii ammecmayuu 8 TINY» npuka3s Ne88/0d om
27.12.2013 2., «Pykosodsawjue mamepudssl Mo meKyw,emy KOHmMpOoso U ycneeaemocmu, npomexcymoyHoii u umozaoeoii
ammecmayuu cmydeHmoe TOMCKO20 nosumexHu4eckoz2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sK3aMeHe CTyIeHTY BbIIAIOTCS OUJICThI, BKITFOUAIOIIUE TEOPETHUSCKHUE BOIPOCHI U MIPAKTHYCSCKUE 3a/IaHusl.

[IpenonaBarens, NpoBepuB padoOTy, B X0J€ YCTHOW Oecelbl CO CTYASHTOM MOXKET 3aaBaTh BONPOCH! II0 CAMOMY
Ousery, a TakkKe JOMOJHUTENFHBIE BOMPOCHI [0 TEOPHUU M NIPaKTUKe. B uTore cryneHT HabupaeT UTOrOBbIN Oat 3a
9K3aMeH, MakcuMainbHO 40 OamoB. OueHka 3a JUCHUILIMHY GOPMUpPYETCsl KaK UTOroBas 3a paboTy B ceMecTpe
9K3aMEH B COOTBETCTBHE C IPUHSTOM LIKAJIONW OLIEHUBAHUSL.

CrTyneHTsl, He cIaBIINE YK3aMEH B CECCHOHHBIN NMEPHOA, MOTYT NEPECAATh €ro B IEPUObI TUKBUAALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIETYPOH.

Pe3y.]'II)TaTBI HpOMe)KYTOqHOﬁ arrecranmnu O(i)OpMHSIIOTC?I BEAOMOCTBIO 1 BHOCATCA B 3a4CTHYIO KHHKKY
oOydJarorierocs.




