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

DJIeMeHT
00pa3oBaTeIbHOMI
NPOrpaMMbl (AMCUUILIMHA,
npakruka, FHA)

Kon
Cemectp KOMITeTEHIIMH HanmeHoBaHHe KOMITETEHIIHU

PesynbTaTsl
OCBOEHHSI
ooInl

CocrasJsioniie pe3yJbTATOB 0CBOCHHS (1eCKPHNTOPHI KOMIETEHIHIH)

Kox

HaumeHoBanue

YK(Y)-1

Crioco0OeH 0CyIEeCTBIATh
KPUTUYECKUI aHaIN3
NpOoOJIEeMHBIX CUTyalii Ha
OCHOBE CHCTEMHOI0 IOJX0/1a,
BBIPa0aTHIBATh CTPATETHIO
JeHcTBUH

MaremaTuka 1.1 1

P1

VK(Y)-1.B1

Bnaz[eeT OIIBITOM NPUMEHEHHS 3aKOHOB €CTECTBCHHBIX HAYK U
MaTEMATUYCCKUX MCTONOB U MOZ[eHeﬁ JUI peHICHU 3a1a4
TCOPETUUCCKOI'0 U MPUKIAAHOTO XapaKTepa

YK(Y)-1.V1

VMeer pemarh 3a1a4 TEOPETHIECKOTO U MPUKIIATHOTO
XapakTepa

YK(Y)-1.31

3HaeT 3aKOHBI €CTECTBEHHBIX HAyK U MaTEeMaTHYECKUE METO b
TEOPETHYECKOT0 XapaKTepa

VK(Y)-1.B2

BJ'IaZ[CGT PEONPOAYKTUBHBIMU METOAaMU TMO3HABATEIILHOMN
JACATCIIBHOCTU U MBICJIMTCIIbHBIMU OIICpallusAMU JJIs1 pEIICHUS
3a1a4 €CTECTBCHHOHAYYHBIX 3a1a4

YK(Y)-1.V2

YmeeT 06001maTh YCBOsIEMBIC 3HAHUSI €CTECTBEHHBIX HAYK
KaTEeropysiIMi CHCTEMHOTO aHAIIM3a ¥ MOAX0/a 1
MBICIIUTEBHBIME OTIEPAIlMSIMU aHAIN3a, CHHTE3a, CPABHEHUS 1
OLIEHKH

VK(Y)-1.32

3Haer PEOPOAYKTUBHBIE METO/IbI IM03HABATEJILHOM
ACATEIIbHOCTHU, IIPU3HAKU CUCTEMHOI'O ITOAX0Aa U CUCTEMHOT'O
aHaJim3a

2. IToka3zaTeju U MEeTOALI OLICHUBAHUSA

l'l.uaHupyeMl,le Pe3yJabTaThI oﬁyqemm 10 TUCIHUIIIHHE

Kox HaunmenoBanune

Ko nuankaropa
JOCTH/KEHUS
KOHTPOJIHPYeMOoi
KOMIIeTeHIINN (MJIH ee

4acTH)

HaumenoBanue pasjiena MeToabI OlleHHBAHMSI
A CIMHILTAH B (O1eHOYHBbIE MEPOTIPHSITHSI)




PI1 | Bnaneer YK(¥)-1 1. JIuneiinas anreopa KontposnbHas pabora
OCHOBHBIMHU TIIOHATUAMU H MCTOJaMH JIMHEHOM aﬂFerLI, 2 BeKTOpHaSI aJ'Ire6pa I/IH3
aHATTUTHIECCKOI TeoMeTpru U Au(HepeHINaTbHOTO HCUNUCITICHHS 3. AHaIHTHYECKAS
(YHKIHU OHOM M HECKOIBKIX MEPEMEHHBIX reoMeTpHus DK3aMEH
4.BBezneHue B aHAIN3
5. duddepennmanproe
UCYHCIIeHNE (PYHKIUU
OJIHOM MepeMEHHOM
6. luddepennnanpaoe
ucuncienue GpyHKuun
HECKOJIBKUX NIEPEMEHHBIX
P2 | Ymeer YK(Y)-1 1. JIuneiinas anreopa KounTponbnas pabora
BBIYUCJIATE ONPCACTIUTECIIN, BBIIIOIHATH ﬂCﬁCTBHﬂ ¢ MaTpulamu, 2 BeKTOpHaSI aﬂreﬁpa I/II[3
HCCICA0BATL M pelIaTbh CHUCTCMbI JIMHEMHBIX anrerqueCKHx 3 AHaHI/ITI/IquKaﬂ
YpaBHCHUU, MIPOU3BOANTH JACHUCTBUA Hazm BeKTOpaMI/I; FGOMeTpI/Iﬂ 9K3aMeH
TCOMETPHUUCCKN W AHAJIUTUYCCKU TMPCACTABIATL MNPAMYIO U 4 BBeI[eHI/Ie B aHAIN3
IIJIOCKOCTh, YCTAaHaBJIMBATh B3aMMHOC PACIIOJIOKCHUS MPAMBIX 5 I[I/I(b(l)epeHHI/IaJ'II)HOG
MU IUIOCKOCTEH; TPUBOAUTH OOLIHME YpaBHEHUS KPHUBBIX H )
’ ucynciaeHue GpyHKuum
TIOBEPXHOCTEU K KAHOHUYCCKOMY BUAY U CTPOUTH MX; HAXOIUTH o o
. y OJTHOW TIEpEMEHHOM
mpenensl  GYHKOMHA ©W  YHCJIOBBIX  [OCJICIOBATEIBHOCTEH;
6. luddepenmansHoe
muddepeHIUpPOBaTh W HCCIENOBAaTh (PYHKIUHU OIHOTO H
HcCYHCIIeHUE (PYHKIINH
HECKOJIbKUX NEPEMCHHBIX
HECKOJIKUX TIEpEeMEHHBIX
P13 | 3naer YK(¥)-1 1. JIuneiinas anreopa KonrposnbHast pabota

anreOpy MaTpHUll, OCHOBHBIC XapPaKTCPUCTUKA MATPHIl, HX
OIpe/ieJIeHHUs] U CBOMCTBA; METO/Ibl PEIICHUS] CUCTEM JIMHEHHBIX
anreOpanveckux ypaBHEHWH; METOJbI BEKTOPHOW anreOphl;
CBOHCTBAa M YpPaBHEHHS OCHOBHBIX TE€OMETPHYECKHX O00pazoB
;OCHOBHBIE IIOJIOKEHUSI TEOPUU IPEENIOB; MpaBMia U METOJbI
HAXOXKJCHUS IPOU3BOAHBIX (QYHKIUH OJHOH ¥ HECKOJIBKUX
MIEPEMEHHBIX, CXEMY TIOJIHOTO UCCIICAOBAHUS (OyHKITHA

2. BexTopHas anrebpa
3.AnanuTnueckas
TeOMEeTpHUS

4.BBeneHNE B aHAIN3

5. duddepennnansHoe
WCYHCIIEHUE (PYHKIUH
OJIHOM MEpPEMEHHOU

6. luddepennnanpHoe
HCYHCIIeHUE (PYHKIINH
HECKOJIbKUX MePEMEHHBIX

I3,

DK3aMeH




3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUYEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3yJIbTaTOB 00y4eHUs: B TOMCKOM MOJIMTEXHUYeCKOM yHUBepcutere (CrcremMa OleHHBaHUS )» (B ACUCTBYIONIECH pelakium).
Hcnonb3yercss OamiibHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3ysibTaToB oOyueHus. MToroBas oneHka (TpaAULMOHHAs U JIMTEpHas) MO BHUAAM
yuebHoit nestenbHOCTH (M3yuenuwe aucuuiuimd, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) OMNpEAessieTcss CyMMOW OaioB IO
pe3yJbTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTaluy (MTOroBas peiTHHIoBast orjeHka — MakcuMyMm 100 6aiioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amIoB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLICTO KOHTPOJA U HpOMC)KyTO‘IHOfI aTTcCTallunu
YCTaHaBJIMBACTCA KAJICHAAPHBIM pef/'ITI/IHF-HJIaHOM JUCHUIIINHBI.

PGKOMCHZIyeMaFI mIKaja aJjis1 OTACJIbHBIX OIICHOYHBIX MCpOHpI/IHTI/If/'I BXOOHOI'0 ¥ TCKYIICTO KOHTpOJISI*

% BbINOJIHeHHs 3a1aHus1Co0TBeTCTBIE Tpannuuonnoﬁ OLICHKE| Onpeneneﬂne OLCHKHA
90% + 100% «OTnuyHO» OTn4HOE MOHUMaHKE IPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHHS U BJIaJICHUE ONBITOM IIPAKTUYECKOH I TeIbHOCTH
70% + 89% «XopormIo» JlocTaTo4HO NOJIHOE TIOHMMAHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHS M OIIBIT IPAKTHUECKOH NEeITeIbHOCTH
55% + 69% «YOBIL» [TpuemneMoe NOHUMAaHUE PEAMETa, YIOBJICTBOPUTENIbHBIC 3HAHNS, YMEHHSI U OIBIT PAKTHUECKON AEATEIbHOCTU
0% + 54% «HeynoBi.» Pe3ynmbTaThl 00yYeHHUsI HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPESOOBAHHSIM
[Mxana JJIA OLICHOYHBIX MepOHpI/ISITI/Iﬁ JK3aMeHa™
% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJaHHI JK3aMeHa a1 TPaINIHOHHOI OLleHKe Onpenenenne oneniu
90% + 100% 36 +40 «OtnuyHO» OTnu4HOE NOHUMAaHKE NPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUsI M BIaJICHUE ONBITOM MPAKTUYECKOHN AeSITeIbHOCTH
70% + 89% 28 +35 «Xopo1o» JlocTaTouHO NOTHOE MOHMMAaHUE IPEMETa, XOPOLINE 3HAHHsSI, YMEHUsI U OIBIT IPAKTUYECKOH JeATENbHOCTU
55% + 69% 22 +27 «Y0BILY [IpuemneMoe NOHUMaHKE NPEAMETA, YIOBIECTBOPUTENBHBIEC 3HAHHSI, YMEHHSI U OIIBIT IPAKTUYECKOM JEATENbHOCTU
0% + 54% 0+21 «Heynosi.» Pe3ynbpraTel 00yUeHHs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHoYHbIe MEePONPUATHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 32[[3H"ﬁ

1 | KonTponbHas pabora

Kontpoasnas padora «J/Iuneiinast anredpa»
BAPUAHT Nel




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

2 4 -3 1

1. JTan onpesienuTens -1 1 01
' 3 2 40|

0 -1 13

a) 3anumure Pa3JI0KEHUE NJaHHOTO ONIPEACIIUTEIIA 11O ‘-IeTBépTOMy CTOJ'IGIly;
6) BBIYUCIUTE ONIPEACINUTCIIb, MOJTYYNB NPEABAPUTCIIBHO HYJIU B Kakoii — 6o CTpPOKE WJIn CTOJ'I6He.

X+2y—z=-1
2. PelmuTh CHCTEMY ypaBHEHUH METOIOM OOPATHOM MATPHILBL: 3y—z=1,
X+4y+z=>5.

3HaueHue X BBIYMCIUTH Takke MeTonoM Kpamepa.

3. Hccnenosath CHUCTEMY HAa COBMECTHOCTb U PCIINUTH MCTOAOM Faycca
Xo + X3+ X, =1

Xy —Xg— X4 =2
X, + X, - X, =3
X, + Xy + X3 =4

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

4. lana cuctemMa OTHOPOJHBIX JIMHEHHBIX YpaBHEHUH

a) JlokaxuTe, YTO CUCTEMa UMEET HeTPUBHAJIbHBIC PEILICHIS,;
0) Haiigute ob1ee penenne CUCTEMBI;
6) HalinuTe QyHIAMCHTAIBHYIO CUCTEMY PEIICHHA.

. TIpy Kakux 3HAYCHUSIX ApaMeTpa A CHCTeMa JIMHEHHBIX ypaBHEHHIA
2 1 1:4
C pacIIMpPEeHHO MaTpHIei 1 X 1]3]| coBmecrna?

1 26 14




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

KonTtpoabHasi padota no teme «BekTopHasi anredpa»
BAPUAHT Nel

. Jausi wersipe sexropa: a = {4,5,2}; b ={3,0,1}: ¢ ={-1,4,2};d ={5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI &, 6, C 00pa3yloT 6a3uc ¥ HAWTH pa3IoKeHHE BEKTOpa 6 B 9TOM Oazmuce.

2. HaifTi KOCHHYC yIiia MeXIy BEKTOpaMH @ H b.

3. Haiitu aiuny Bektopa § = @ + 2b + 3¢ .

Il. Tauwl yernipe Touxn: A(1;3;0), B(4:1;2), C(3;0;1), D(-4;3;5).

4. Haiitn 06béM mupamuasl ABCD  u pnuny BEICOTSHI , Onymiennoii u3 Bepumnsl D wa rpans ABC .

—_ -

5. Haiitu ipoekmmro Bektopa AB  ma ock Bextopa CD .

6. HaiiTu KoOpAMHATHI BEKTOpA [(B_C5 + AE), 63] .
I D, ~ _ -
I11. MapasanenorpaMm nocTpoen Ha Bekropax a = P+4q, b = E(p —q), e |p| =4, |q| =2,(p"q) = g

Omnpenenuts: a) KOCHHYC TYNOTO yIJIa MEXJly ANaroHaJIsIMKU; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonTtposbHas padora no reMe «AHATUTHYECKAS] T€OMETPHUS»
BAPUAHT Nel

1. OmpenenuTs NpHU KaKUX 3HAYCHUAX @ MpsMas

(a+2)x + (a*-9)y + 3a® - 8a + 5=0 mnapannensua ocu OX.
2. CocTaBHUTh YpaBHEHHS NPSAMBIX, HapaJIeIbHBIX MPAMON

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

CocraBuTh ypaBHEHHE BBICOTHI U3 BEPUINHBI A U ypaBHEHHE MeAUaHbI U3 BepiunuHbl C.

4. TIpuBeCTH K KAHOHUYECKOMY By, HA3BaTh M OCTPOUTH
kpuBble:  a) 16x?+ 25y? +32x - 100y - 284 = 0;
0) y*-4y-20x+24=0.

5. W3 o0wmux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0
MOJY4UTh KAHOHUYECKHE | IapaMeTpHYECKOe yPaBHEHHS MPSIMOU.




O1ueHoYHbIE MEpPONpPUATHS

l'[pﬂMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

6. Haitru npoekunto Touku A(1,2,0) Ha TUIOCKOCTH
8x + 6y +82-25=0.

7. IlocTpouTh TEIO0, OTPAHUYEHHOE IOBEPXHOCTAMU
2 —

x> =1,
X+y:2,
y=>0,2>0.

KonrtposbHas padora nmo reme «BBeeHue B aHaJIM3»
. Boiyucaums npedebl

n2_4n E+Z+§+“.+T
1. lim : 2 z_.

. n—oo 31[2n3+1 ’ . n—oo n-1 ’
\/1+x2 6x2+2x_

3. lim——; 4. lim
x—1 2X X—>00 3x2+1
2 2
. Vx°=-3-1 . X
5. Ilmx—; 6. lim —;
x—2 X—2 x—01—cos x
x2+1 )
. 2 _
7 IIm(x+ J X 8 lim In(x* +2) In2;
x—o\ X—1 x—0 X2
2X X :
. e —e . SIn(2 —Xx
9. lim ———; 10. Ilmg.
x—0 X X2 \J2X — 2

I1. Onpexesnts mopsizok 6. M. o.(X) mpu X —> 0 ornocurennno x:

1. a(x) = In(@+3¥/x*-tg x), 2. a(x) =v2x+1-1,

I11. HaiiTi Touku pa3psiBa pyHKIMHU, YKa3aTh UX XapakTep. [ToctpouTh rpadpuk GpyHKIMM B OKPECTHOCTH TOYEK
paspbiBa:




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

0, eciu X <0, 1
2 21—X 1
1. f(X)={x ecru 0< x<1, 2.y:71, 3. y=— 1
= X" =
X+2,eciu X >1. LiolX

KonTpoabsnas pabora
no teme «JIuddepennuanbHoe ucunciaenue GyHKIUH OTHOTO NePeMeHHOTr 0>
BAPUAHT Nel

. HaiiTu npousBo/jHbIE CleAyOIMNX QYHKIUN:

X
o
1.y = (e%05% 4 3)2. 2. 3% +3Y =x-2y. 3 y=(g2x) 2",

d?y
Il. HaiiTi BTOpyIO MPOU3BOIHYIO F :
X
X2 X = cos(t/2), _
1L.y=—/", 2 ] 3. y=sin(x-y)
x2 _1 y=t—sint.
I1l. . Tlonp3ysice npasmioM JlonwTans HANTH Tpeaebl:
7TX
X2 1 Cos—
- . - 2
1. lim -— 2. lim  (sin zx)
x—>1 X—=1 Inx Xx-—>1-0
1

IV IIpoectn monHoe uccnenoBanue Qynkmmu Y = X€ Xy MOCTPOUTH €€ rpaduk

KonTpoasnas pabora
no teme «Jnpdepennuansuoe ncuncienune GHID»
BAPUAHT Nel

|. HaiiT 1 nocTpouTh 00J1acTh OnpeesicHusl PyHKINU:




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

z=-/xIn(l-x-y);

IT.

HanTu yxaz3aHHBE OPOU3BOIHEIE
741 ou ou ou 82U _ s

u:X 1 H 1 -
() oXx oy 07 oxoz

2 (XY ou ou ou
Iposeputk, yaosnersopser mu pyukmus U = X~ F| —, = |ypasrenmo X — + V—+Z—= 2U.
Z X OX oy 0z

2 2
CocTaBuTh ypaBHEHME HOPMAIHM K MOBepxHOCTH X — 2X + 6y —-2°=4 MapaJuIeNnbHO  MIPSAMOHN

X y-2 z-1

1 3 4

Haiitu HauGoubluee 1 HanMeHblee 3Havenne Pyrkumn: Z = 8X + Y — XY B 3amkuyTOIi 061MaCTH,

OrpaHMYEHHOM TUHUSIMA X = 0, y= O, X+y= 10.

3.

IIpuMep BapuaHTa UHAMBUYAJIbHBIX 3aJaHUM.




O1ueHoYHbIE MEpPONpPUATHS

l'[pnMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Nuneinan anrebpa

. Buumcnute on pefeHTenn

12 3 -1 2 -7 =3 2 4/
11 0 -1 -2 011
49 4 -2 s 9
-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 THHEHHRX Y PaBHeHHHE:
a) metonos Kpawmepa, b) maTpHYHRIM MeTOIOM
Je+4y—2z=26 z+Hy— z= 5
a) r— y+3z=-12 by ¢ dz+8y+:z=7
dr—3dy+iz=-12 dr—Gy+z=10
. Pemnte cucrenmeu meTonom 'aycca
e —3dzrz; +dzy = -5
I -2y +3zy = —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} | —ETQ +; —F4 —Iy, = 3
ry —drs +xy; +ry 4T = 3
| +2:E2 +E3 —yg +.:I‘Ir, = —1
Ty +rs —x3 4y =10
Iy —Is +I; —ry = i

dr; +ze —x3 +xy =10




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

TectupoBanue —
HE3aBHCHMBIN KOHTPOJIb
HOKO (PTI1 u PT2)

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

1 -1 2 01| O
ypaBuennii mpusenenakugy |0 O 0 O O | 1 | BeiGepure BepHbIE yTBEpKICHHUS, €CIIH

01 02010

A — ocHOBHas MaTpuia CUCTEMEI, A — paCciup€HHasA MaTpula CUCTEMBIL.
1. rang(A) =2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucTeMa CoOBMECTHaA

6. cucTeMa HECOBMECTHA

N

Boicora tpeyronsauka ABC , onymiennas u3 Bepmmmnbt C, ecim A(3;1;2), B(5;—-3;6),
C(3;0;4) pasua

3. PaccTosimne ey Goxycamu smmmca 5X° +9y> —30X+18y +9=0 pasno
X=9t+1,

4, KocuHyc 0CTpOro yrjia Mexay npsimbivu - X+4 _y-1_z+5 y paBeH
y = 6t,
10 -2 -1
z=3-2t
5. YcraHOBHTE COOTBETCTBHE MeKIY QyHKIMeH U e€ nuddepeHuaiom

byHKIHS MIPOU3BOHAS

y = 3/sin x dv = COS X dx
33/sin? x




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

y:«/sinx dy = CO?X dx
24/sin x
y = 1 dy = COS X dx
v/sinx 24/sin’ x
y = 1 dy = COoS X dx
Isinx 3¥sin‘ x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 24/sin x

6. Onpenenurte NOPsIOK MAJIOCTH OECKOHEYHO Majlol (PYHKLIUU

o0

K=

7. OyHKIMS y = 6x -e °* YyOBIBAaeT JJId 3HAYECHUH X
Lye(oi1/2)
2.

X € (1/2;+x)
3. xe (—wo;-1/2) U (1/ 2;+x)
4. xe(-1/2;+x)

5 xe(1/2:0).

8. Jlna gpynxmun Z = Z(X;Y) u3BeCTHO

1+X
In —

X

X

)

1
OTHOCUTEIBHO — IIpH X —
X




O1ueHoYHbIE MEpPONpPUATHS l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

zy(M)=2z,(M)=0
25 (M) =5; 2,(M) =1 7, (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

x+1 X—2 1
3. Haiigure mpenenst:  a) |im 2 +3 _ B lim xeX.

x—>o0 X1 _3X X—+0

4. Haiigute Bce YaCTHBIC POW3BOTHBIC IEPBOTO MOPSAIKA PYHKIUH U = 2)(2 - 3y.

1

5aX
5. Omnpepenute TOYKU Nepernda ¥ MATEPBAJIBI BBITYKIOCTH M BOTHYTOCTH QyHKIMHE Y = X2€ ™.

X] — X2 —2X3 + X4 — X5 =-2,

6 , Haiiaure olliee perueHne

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

CHUCTCMBI

7. CocraBbTe ypaBHEHHUE IJIOCKOCTH, KOTOpas MPOXOAUT Yepe3 TOUKHU M1(7, 2, —3) u M 2(5, 6, —4)
napayuiensHo ocu OX.

8. [lpuBemuTe ypaBHEHHE KPHBOH K KAHOHHYECKOMY BHJIY M IOCTPOIMTE KPUBYIO




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

16x% —9y2 _64x +18y = 89.

1. Haiitu ipenen liM 0

DK3aMeHaI[MOHHBIN OmteT 1

eBsm 2x 1

2x* +5x

. — 3
2. 3anucaTh ypaBHEHHUs BceX aCMMITOT Kpuoit Y = X~ In X.

3. MccnenosaTh Ha SKCcTpeMyM GyHKIMIO Y = In~/x? +1 + arctg X .

4. Haiitu 1 1300pa3uTh 0051acTh OnpeaeacHus PyHKINH Z=InX+X—-Yy

5. Hccnenosats Ha skcTpemyM dynknuo — Z(X;y) = X2 - y3 —-3X+6Yy

4,
A(3;-4;1),

IK3aMeHAIIMOHHBIN Onjer Ne X
CxkanspHOe IpOM3BeeHNE BEKTOPOB, €0 CBOICTBA M IPUMEHEHHE.
B3auMHoe pacrionoxeHue npssMoi U INIOCKOCTH B IPOCTPAHCTBE.

-3 2 5
Beraucnuts onpenenurens | o 7 1l

-1 -6 4

Haiitn xocunyc yria npu BepuimHe 4 U mIonajb TPeyrojbHUKA ¢ BEPIIMHAMHU B TOUKaX

B(-2;8:0), C(~-L5:-2).




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

5.3anMcarh ypaBHEHWE MpPAMOMW, mpoxoxsamed dvepes Touky M (—9;4) nepneHANKYISIPHO TNPAMOM

x-1 y+2
5 -7
o L[ x=2t+7
6.Haliti KOOpMHATBI TOUKH MIEPECCUEHUS TIPAMOH | {44 HTHIOCKOCTH 3x+9y—-3z+1=0.
z=5t-2
7.1Ioctpouts
a) KpUBYIO X = -2 — /2 -3y ; 6) mosepxHocth 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 ciefyeT U3 paBeHCTBA ONPEAETUTENS HyIH0?
e Jlaiire omnpeaereHWe MUHOpPa W aiNreOpaMyecKoro JOMOJIHEHHS 3JIEMEHTa OINpeleuTeNs.
CdhopmynupyiiTe MpaBUIIO BEIYACICHUS ONPEIEITUTENS.
Kak ocymiecTBisitoTcs TMHEHHBIE ONepalliy Hajl MaTpULIAMH?
Kax nepemuoxkarorcst nse Matpuilpl? CBOMCTBA NPOU3BEICHUS 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?
Cohopmynupytite Teopemy Kponekepa — Kanesmu.
IIpn KakWx yCIOBHSIX CHUCTeMa JIMHEHHBIX alreOpandecKuX YpaBHEHHH HWMEET MHOKECTBO
pemennii? Korna oHa IMEET €MHCTBEHHOE pellIeHUE?
Onumnte Merox ['aycca pemeHns: CUCTEM JIMHENHBIX ypaBHEHUI.
e Kakue Hen3BecTHBIE HA3bIBAIOTCSI CBOOOIHBIMY, & KaKue Oa3sMCHBIMU?
e Kakue ocoOGEHHOCTH peIIeHHs] OJHOPOAHBIX CUCTEM JIMHEHHBIX anreOpanvecKkux ypaBHEHUH Bl
3HaeTe?
e Kak crpoutcs pyHnamMeHTaIbHas CUCTEMA PEILICHHNA?
e  Kaxk BBHINOJHAIOTCS TUHEHHBIE ONlepaliiy Haj BeKTopaMu? KakoBbl CBOMCTBA 3TUX oneparnui?
e Kakue BeKTOpa Ha3bIBAIOTCS JIMHENHO 3aBHCUMBIMH, a8 KAKHE JINHEHHO HE3aBUCUMBIMU?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

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

Kaxkoit 6a3uc Ha3bIBAIOT AEKAPTOBBHIM?

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? Iy pemeHHs
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, OPTOTOHAIBLHOCTH
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 onpenienuts B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B POCTPAHCTBE?




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 TOPS/IKA U HATIMIIUTE UX KAHOHUYECKHUE yPaBHEHWIS.
Cdhopmymnmpyiite mOHSATHE MTpeeia YHUCIOBON OCIEI0BATEILHOCTH
Chopmymnmpyiite moHsATHE TIpenena QyHKIIUN OTHOH IIepeMEeHHON

Uro Takoe 0THOCTOPOHHHE TIPEAeNTbl PYHKIINN B TOUKE?

CdhopmynupyiiTe MOHATHS OECKOHEYHO MaJiol 1 OECKOHEYHO OombIoi mpu X —> a byHKIHH

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 U CIOKHOU (QYHKIIUH.

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 CYLIECTBOBAHUS 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 €0 CYIIeCTBOBAHMS?

e CdopmynupyiiTe IOCTaTOYHBIC YCIOBHSI CYHIECTBOBAaHHUS OKCTpeMyMa Uil (YHKUIUH JBYX
MIePEeMEHHBIX

e llpuBenuTe cxeMy HaXOXKACHUS HaWOOJBIIETO U HANMEHBIIIETO 3HAUYCHUS (DYHKIH B 3aMKHYTOH

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 BapruaHT. KOHTpOJIbHBIE Pa0OTHI MIPOBOATCS B Yachl MPAKTUYECKUX 3aHATHH. 3a
KaXAyl0 KOHTPOJbHYIO pa0OoTy MaKCHUMalbHbIH Oani omnpeaensercsi B COOTBETCTBHE C PEHTHHI-TIFIAHOM
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 3aJIlaHUsl 00s3aTeIIbHO 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, PaCCYKIACHUM, 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 UCIIPABICHUS U JOOABUTH OAJIIBI K TIPSy ITIM

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 JUCUUILTMHY GOPMUPYETCsl 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)TaTI)I HpOMe)KYTOIJHOI)’I arrecralnu O(i)OpMHHIOTC?I B€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHUXXKY
oOydJarorierocs.
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