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1. Poab nmucuuniaunbl «Marematuka 1.1» B popMupoBaHuN KOMIIETeHIIUH BBINNYCKHUKA:

JJjieMeHT K Pesyabratnt CocrapJjsiiomue pe3yJbTaTOB 0CBOEHHUS (1eCKPHNTOPHI KOMIEeTeHIHii)
00pa3oBaTeJIbHON oA OCBOCHUSA
Cemecr] P KOMIIETCHIIUH HaumeHoBanue KOMIIETCHIIUA
NpOrpaMMel (IUCHUILIAHA, oonn
npakruka, F'HA) Kon HaumenoBanue
CrocobeH npuMeHsTh Bnameer MaTeMaTHYeCKUM —ammapaToM —anreOpel  H
COOTBETCTBYIOLHH PH3HKO- U GepeHIaTBbHOr0 UCUUCICHUS (QYHKIIMH OIHON WU
MATCMATHICCKHI AIIAPAT, METOLLL OIIK(Y)- HECKOJIbKUX TEPEMEHHBIX JUIS OMHCAHWS, aHAJN3a,
HATH3A 1 MONLCTHP OBAHIH, 2.B3 TEOPETUYECKOTO U AKCHEPUMEHTAIBHOTO HCCIEN0BAHUS
TCOPETHYCCKOTIO,
P U MOJCIUPOBAHUS (UIUUYCCKUX M TEOMETPHUECKUX
OKCIIEPUMEHTAIIBHOI'O
HCCJIICAOBAHUS IPU PEIICHUN 3az[aq
Maremarnka 1.1 1 OIIK(Y)-2 npodeccHoHaTbHBIX 337124 P7,P11
remaruka 1. VMeeT NpUMEHSTh JIMHEHHYIO M BEKTOPHYIO airedpy,
OIIK(Y)- CTPOUTD reOMETPUYECKUE 00pa3kl, MPOBO/IUTD
2.¥5 uccieoBanusd  (QYHKIMA  OJHOW W HECKOIBKHX
MIEPEMEHHBIX TIPU PELICHUN WHXKEHEPHBIX 3a]1a4
OIK(Y) 3Haer 0a30Bble TOHATHA W METOABI JIMHEHHOW U
2.35 BEKTOPHOW  anreOphl, aHAJUTUYCCKOHM T'€OMETpHH,

TEOPHUH MPEENoB, uddepeHIHaATEHOTO UCUUCTICHUS




Iloka3aTen u MeTOAbI OLIEHUBAHUA

ILnanupyemble pe3yabTaThl 00y4eHHsl 10 JUCHHUILINHE

Koa xoHTpoO1Mpyemoii

HaumeHoBaHue pasaeja

MeTO}Ibl OIICHUBAHUA

KO}I HaumeHnoBanue KOMIIETCHIUH (P[.]'IM ee JAUCHUIITTHHBI (OIIeHO‘lele Meponppmnm)
YacTH)

PO 1 Bnaneer OIIK(Y)-2 1. Jluneitnas anredpa Konrtpombhas pabora
OCHOBHBIMHM TIOHSATHSMHA ¥ METONAMHU  JIHHEHHOU ajreOpsl, 2. BekropHast anredpa nas.
aHAJMTUYECKOH reoMeTpuu U Au(depeHInaIbHOr0 NCUNCTICHUS 3. AHaTIUTHYECKask TCOMETPHS
(YHKIMH OJHON ¥ HECKOJBKUX MEPEMEHHBIX 4.Bgezenne B anamm3 Ox3amen

5. Juddepennmansroe
UCcUUCIeHUe QYHKIMH OTHOMN
MepeMEeHHON

6. TuddepennmansHoe
HCYUCIICHUE (DYHKIH
HECKOJIBKUX MEPEMEHHBIX

P2 Ymeer OIIK(Y)-2 1. Jluneitnas anredpa KonTponbHas pabora
BBIYUCIISITH ONPENEIUTENH, BHITOMHAT IEUCTBUSI C MATPULIAMU, 2. BekropHast anredpa 3.

WCCIIEIOBAaTh W pelaTh CHCTEMBl JIMHEHHBIX alreOpandecKux 3. AHaTIUTHYECKask FCOMETPHS
yYpaBHCHW;  TPOW3BOMUTH  JICHCTBUSA  HAJX  BEKTOpaMU; 4.Bgezienne B anamm3 Ok3aMeH
TCOMETPUYSCKU U AHAIUTHYCCKH TIPEICTABIATH MPIMYIO U >-Muddepenmanbroe .
UcUUCIeHUe QYHKIMH OTHOMN
IUIOCKOCTh; YCTAHABJIHMBATH B3aUMHOC PACIOIOKCHUS MPSIMBIX TepeMeHHOi
U TUIOCKOCTCH; TPHUBOJUTH OOIUE YpaBHEHWS KpPHUBBIX U 6. Muddeperunansroe
MTOBEPXHOCTEH K KAHOHHYECKOMY BHUITY M CTPOUTH MX; HAXOJIUThH HCYHCIIEHUE QYHKIIUH
mpefensl  (YHKOUH W YHCIIOBBIX  ITOCIEIOBATEIIEHOCTEH; HECKOJIBKUX MEPEMEHHBIX
mudepeHIMpoBaTE W UCCIAEAOBaTh (DYHKIMHA OIHOTO |
HECKOJIBKUX MEPEMEHHBIX
PO 3 3Haer OIIK(Y)-2 1. Jluneitnas anredpa KonTponbHas pabora

anredpy MaTpull, OCHOBHBIE XapaKTEPUCTUKH MAaTpHI, HX
OTIpENINIEHUs] U CBOMCTBA; METOJbI PEIIEHHUs] CUCTEM JIMHEHHBIX
anreOpalyecknx YypaBHEHWH; METOJbI BEKTOPHOH aireOpsl;
CBOMCTBa M YpaBHEHHUs] OCHOBHBIX T'€OMETPHYECKHX 00pa3oB
;OCHOBHBIE TIOJIOXKEHUS TEOPUU MPEAEJIOB; NPaBUIa U METOJBI
HaXOXJICHHS! TIPOM3BOJAHBIX (QYHKIMH OJHOH M HECKOJIBKUX
TIepeMEHHBIX, CXEMY ITOJTHOT'O MCCIIeIOBaHUS (hYHKITHH

2. BekTopHas anredpa
3.AHanuTHuecKasi TeOMETpUs
4.BBenieHue B aHAIN3

5. Juddepennmansroe
HCUYHCIICHUE (HYHKIIUH OHOM
MepeMEHHOMN

6. TuddepennmansHoe
ucumciaeHue QyHKIuu
HECKOJIbKUX TEPEMEHHBIX

nas.

JK3aMeH




3. IlIxana oueHuBaHUS
[Topsiiox opraHu3alMy OLIEHUBAHUS PE3YIbTAaTOB OOYYEHHS B YHUBEPCUTETE PETJIaMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OIICHWBaHUS PE3yIbTaTOB 00yueHHsI B TOMCKOM MoMTeXHHUecKoM yHuBepcutere (Crucrema oleHUBaHUs)» (B ACHCTBYIOMIEH pEIaKIIuN).
Hcnonp3yeTcst OalmIbHO-pEUTHHIOBass CUCTEMa OLIGHWBAHUS pe3yiabTaToB oOydeHus. MToroBas oneHka (TpaauMOHHAs W JUTEPHAs) MO BHIAM
yaeOHoOU nesitenbHOCTH (mM3ydenue mucnurminH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHWE, MPAKTHUKH) OMpENesieTcs CyMMOW OalljloB IO
pe3ysbTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaliuy (MTOroBasi peTUHroBas oreHka — makcumym 100 6asioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W HOOIIOJHUTCIBHBIX O0a;sioB 3a OLCHOYHLIC MCPOHNPUATHA TCKYUICITO KOHTPOJIA U HpOMe)I(YTOqHOﬁ aTTecTannuu
YCTaHABJIMBACTCA KAJICHAAPHBIM pef/'ITI/IHF-HJIaHOM JUCHUITIIINHBI.

PCKOMCHIIyCMaSI mKajaa Jjis1 OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOJIHOTI'O U TCKYIICTO KOHTpOJISI*

% BBINOJTHEHUS 3a1aHusA

CooTBeTCTBHE TpaJIMIIMOHHOﬁ OIICHKE Onpeneﬂe}me OIICHKH

90% + 100%

«OTINIHOY

OTnIM4yHOE NOHUMAHUE npeaMETa, BCCCTOPOHHUEC 3HAHUA, OTJIMYHBIC YMCHUS U BJIAJICHUC ONIBITOM HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU

70% + 89% «Xopomo» JlocTaTouHO NOTHOE MOHMMAHUE NPEIMETA, XOPOIINE 3HAHUS, YMEHUS U ONBIT IPAKTUYECKOHN eATETbHOCTH
55% + 69% «Y IOBIL.» ITpuemneMoe noHUMaHKUE NPEAMETA, YIOBIECTBOPUTENBHBIE 3HAHUSI, yMEHUSI U OINBIT NPAKTUUECKOH JEeSITENbHOCTU
0% + 54% «Heynoi.» Pe3ynbraTel 00y4eHuUs! HE COOTBETCTBYIOT MHHHMAJIBHO JOCTATOUYHBIM TPeOOBAHUSIM
[IIkana 111 OLIEHOYHBIX MEPONPUSATHI SK3aMeHa™
% BBINOJIHEHHS IK3aMeH, CooTBercTBHE
. . OnpeneiieHne OLEHKH
3aJlaHUH DK3aMCHa oas TPAAUIMOHHOU OLICHKE
90% + 100% 36 +40 «O1aruHO» OTIM4HOE MOHMMAaHNEe NpeAMeTa, BCECTOPOHHHUE 3HAHUSI, OTJIMYHbIE YMEHHS U BJIaJICHUE ONBITOM NPAKTUYECKOH JEeATeIbHOCTH
70% + 89% 28 =35 «Xopomoy» JlocTaTouHO NoITHOE MOHMMAHUE NPEIMETa, XOPOIINE 3HAHUS, YMEHUS U ONBIT IPAKTUYECKOHN eSTETbHOCTH
55% + 69% 22 +27 «Y IOBIL.» IIpuemneMoe NoHUMaHHUE NPEAMETA, YIOBIECTBOPUTENBHBIE 3HAHUSI, yMEHUS U OIBIT NPAKTUUECKOH JEeSITENbHOCTU
0% + 54% 0+21 «Heynoi.» Pe3ysnpraThl 00y4eHuUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb THNOBBIX 3aaHUI

OIIeHO‘lHLle HpMMepbl THIIOBBIX KOHTPOJBHBIX 33J13HMﬁ

MePONpPUATH
A
KonTpou KonTtponbnas padora «JInneiinast anredpa»
bHAs BAPHUAHT Nel
paborta
2 4 -3 1
1. lan onpeaenuTenb -1 ! 01
' 3 2 4 0f
0 -1 13

@) 3anuiuTe pa3iokKeHUe JaHHOTO ONPEAENUTENs 110 YeTBEPTOMY CTONIOLY;
0) BBIYMCITUTE ONPEJEIUTENb, IIOJyYHB NPEIBAPUTEIHHO HYJIH B KaKOH — JIMO0 CTPOKE MITK CTONIOIIE.

xX+2y—z=-1,
2. Pemmmts cucTeMy YpaBHEHHI METOJIOM OOpaTHOM MATPHIIBL: 3y—z=1,
x+4y+z=5.
3HayeHue X BBIYUCIUTH Takxke MeronoM Kpamepa.

3. Uccnenosarh CUCTEMY Ha COBMECTHOCTb U PCUHINTH METOAOM Faycca

X, +Xx, -x,=3

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

4. [lana cucteMa OfHOPOIHBIX JIMHEHHBIX ypaBHEHUN

a) Jlokaxxure, 4TO CUCTEMA UMEET HETPUBHAJIBHBIE PEIICHUS;
6) Haitmute oOriee penieHue CUCTEMET,
6) HaliauTe QyHIAMEHTALHYIO CHCTEMY PEIICHHUH.




OueHouHbIe IIprMepBI THIOBBIX KOHTPOJILHBIX 3adaH Uil
MEpONpHUSATH
bl

. HpI/I KaKUX 3HAUYCHUAX IMMapaMeTpa )u CHCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ

2 1 14
|
C PaCUIMPEHHON MaTpHIEN 1 A 1]3]| coBmecrna?
1 20 114

KonTponbsnas padora no reme «BexTopnas anredpa»
BAPUAHT Nel

I. Janst seTnipe Bextopa: d = {4,5,2}; b = {3,0,1}; ¢ = {~1,4,2};d = {5,7.8}.

1.JJokazaTh, uto BekTopsl d,b,C 00pasyroT 6asuc u HaiiTu pasnoxkenue BekTopa d B 3TOM Gasuce.

2. Haiitu KocuHYC yIila MexIy BeKTopaMu d u b .

3. Haiiru jumHy Bektopa g = d + 2b +3¢.

II. danst vernipe Touxkn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 06béM mupamuasl ABCD wu nnuny BeICOTHI , onyiieHHol u3 Bepmnel 1D na rpans ABC.

—_ -

5. Haiitu npoekuuio Bektopa AB na ock Bexkropa CD .

6. Haiit KoopaMHATHI BEKTOpA [(B_C: + A—B)),C—é] .

T L -
II1. TapanuenorpamMm nocrpoen Ha Bekropax d = p+4q, b = E(p —q), tae |p| =4,

- I T
q|=2,(pAq)=§.

OnpenenuTts: a) KOCHHYC TYIOTO yrila MEKIY TUarOHaIsIMu;, O) JUTMHY BBICOTHI, OMYIIEHHOH HA CTOPOH

KonTtposbHasi padora no reMe «AHAJIUTHYECKAS TeOMeETPHUSD)
BAPHUAHT Nel

1. OmnpenenuTh NPy KaKUX 3HAYCHUSX @ TPSMast

(a+2)x + (a’ -9y + 3 -8a+5=0 napayensia ocu OX.
2. CoCTaBUThH ypaBHEHUS MPSIMBIX, TAPAILICTBHBIX TPSIMOU

3x -4y - 10 = 0w oTcTOsIMX OT HEE HA paccTosiHue d=3
3. Jlanbl BepiiuHbl Tpeyroabauka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BBICOTHI M3 BEpIIUHBI A U ypaBHEHUE MEIUAHbI U3 BepIIuHbI C.




OueHoYHbIE
MEpONpPHUSATH
s

HpMMepbl THIIOBBIX KOHTPOJIbHBIX 33J13Hl/ﬂ7[

HpI/IBeCTI/I K KAHOHUYCCKOMY BUYy, Ha3BATb U NOCTPOUTH
kpussie:  a) 16x° + 25y° +32x - 100y - 284 = 0;
6) ¥y -4y-20x+24=0.

W3 obmux ypaBHeHHH npsiMoid :  2x +y—37—9 =0,
2x+  3z+4=0

MOJYYUTh KAHOHUYCCKHUE U MapaMETPpHUUICCKOC YPAaBHCHUS HpHMOﬁ.

Haittu npoeknmto Touku A4(1,2,0) Ha MIOCKOCTH
8 +6y+8z-25=0.

HOCTpOI/ITB TEJI0, OTPAaHUYCHHOC MOBEPXHOCTAMU

X =z
x+ty=2,
y20,z2=0

KonTtposbHnas padora no reme «BBegenue B aHAIU3

. Boiuucaums npedesbl

2
im V4 2. lim

oo Yot 41 e -l ’

/ 2 2
lim X 4. lim & 2%
x—1  2x X—o 3x2+1
[ 2 2
. fim 371 6. lim —>
x—2 x-2 x—=01—cosx
x2+1
. [x+2jx. 8 i In(x? +2)-1In2 .
x—oo\ x—1 ’ x—0 x2 ’




OueHouHbIe IIprMepBI THIOBBIX KOHTPOJILHBIX 3adaH Uil
MEpONpHUSATH
bl

2x X 1 _
9. lim < =< . 10, fimSn2=%)
x—0 X =2 \2x =2

IL. Onpeneants mopsitok 6. m. o.(x) npu X —> O ornocurennmo x:
1. a(x) = In(1+3/x* - tgx), 2. a(x)=~2x+1-1.
I11. Haiitu Touku paspeiBa GyHKIMH, yka3aTh ux xapakrep. Iloctponts rpaguk ¢pyHKIMN B OKPEeCTHOCTH TOYEK pa3phbIBa:

1

1-x 1

l. f(x)=<x", ecru0<x<1, 2.y= 2 > 3. y=——.

L x -4
1421-x

0, eciu x <0,

x+2,eciu x >1.

KonTponsnas padora
no teme «/Inddepennnaibnoe ucunciaeHue GQYHKINU OAHOTO IIePeMEeHHOI 0>
BAPUAHT Nel

[. HaiiTu npou3sBo/JiHbIE CAEeAYIOIUX QYHKIUM:

X
ctg(\ﬁ)
l.y:(ecosx+3x)2; 2. 3% 43V =x—2y; 3. y=(tg2x) 2,

) d’y
II. Haiiti BTOpYy!O MPOU3BOIHYIO 7
2 —
X x =cos(t/2),
_—, 2. .
¥2_1 y =t —sint.

III. . ITons3ysce npaBuioM Jlonurtamns HAUTH MpEAeEbL:

Ly= 3. y =sin(x—y)




OueHoYHbIE
MEpONpPHUSATH
s

HpﬂMepbl THIIOBBIX KOHTPOJIbHBIX 33J13Hl/ﬂ7[

X
COS —

-— 2. lim (sin 7mx) 2
x>l x—1 Inx x>1-0

1

IV IlpoBecTH MOJHOE UCCIIENOBAHNE KLU = xe X umnocrpouts eé rpaduk
p YH TP rp

KonTponsnas padora
no teme «JAudppepennnanbuoe ucuuciaenne OHID»
BAPUAHT Nel

I. Haittu u moctpouTh 001acTh onpeeneHus QyHKIUU:

z:\/zln(l—x—y);

IT. HaWTr yKa3aHHEE IPOM3BOIHEIE

1w ou ou 0w

u= (xy ) H H s =7
ox Oy Oz 0x0z

2. (X Y ou ou  Ou

1. Tposeputh, ynoBnerBopsier it hyukmus U = X~ F'| —,— | ypauenmo X — + V—+z—= 2u.
zZ X ox oy oz
2 2 X Y- 2 z—1

Iv. CocTaBUTh ypaBHEHUE HOPMANH K IOBEpXHOCTH X — 2x + 6y —z" =4 HapajuIelbHO MPIMOM T = T = 4
V. Haiiti HanOonblee 1 HaMMeHbIIee 3HaYeHHe QYHKINN: Z = 8x + Y — XY B 3aMKHYTOH 00/1aCTH, OrpaHUYEHHON TUHUAMH

x=0,y=0,x+y=10.

1 um3.

IlpuMep BapuaHTa MHAWBUIYAJILHBIX 3aJJaHUN.




OueHouHbIe IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aaH Uit

MEpONpHUSATH
a1

Nuneiinan anrefpa

1. Brrancnuth onpenenuTenn

|12 3 -1 2 -7 -3 24
11 0 -1 v1=2 011
I
9 42 4 -2 ° 1-a 213
=20 1=l -3 -2 21
2. Haitru matpuny X w3 ypasseans. CaenaTs NpoBepky
1 2 32 1 11 —15
2 1 -2|-X=| 2 -8 3
2 -2 1 L 0
3. PemuTh cHCTEMEL MHHEHHBIX Y PaRHEHHHE:
a) meTomom Kpamepa, b} maTpuunHEM METOLOM
3r+4y—2z =126 Z+3y— z= 5
a) r— y+3dz=-12 b) ¢ 3z +8By+z=7
Ir—dy+5z=-2 dz —Gy+z=10

4. Pemmnth cucrenel metTononM 'ayeca

ra —dzz +dzy = -5
a1 I =Xy +3zy = —d
d Ary +32zs —hry = 12
dr; +3rs —hxy ]
ry +dre +9zy —day = 1
F1 +ars +2zy —2ry 41 = —1
J.'J} ] —21"_* +z5 —Ly —I5 = a
£y —drs +xy3 +ry +33 = 3
ry +3rz +zy —rq +3p = —1
ry +re —rs +ry =10
I 71 —7e 12 —i1. =11




OueHoYHbIE
MEpONpPHUSATH
s

Hp"Mepbl THIIOBBIX KOHTPOJIbHBIX 33J13H"ﬁ

{ Tectupo

1 BAHHUEC —

HE3aBUCH
MBI
KOHTPOJIb
[HOKO
(PT1n
PT2)

Bomnpocsr:
1. C noMo11b10 371€EMEHTAPHBIX peoOpa30BaHUM paclIMpeHHasi MaTpUlla CHCTEMBbI IMHEMHBIX YPaBHEHUH MTPUBEIECHA K BUAY

1 -1 20110

0O 0 O O O | 1 |BeiGepure BepHBIEC yTBEpXKACHHS, €CITH A — OCHOBHAs MaTPULIA CHCTEMBI, Y- pacHupeHHas
0O 1 02 01O
MaTpHIa CUCTEMBI.
1. mng(gl) =2
2. mng(g) =3
3. rang(A)=2
4. rang(A)=3
5. cucrema COBMECTHA
6. cuctema HECOBMECTHA
2. Beicora tpeyronbuuka ABC , onymennas us sepumnnt C, ecrm A(3;1,2), B(5;—3;6), C(3;0;4) pasua
3. Paccrostane Mexy hokycamu smamnca X +9)° —30x+18y+9=0 pasno
=9 +1,
4. Kocunyc 0cTporo yrina Mexay npsmeivu *+4 _y—1_z+5 y T paBeH
10 -2 -I1 y=6t,
z=3-2¢
5. YcraHoBHTE COOTBETCTBHE MEXIY QyHKIMEH 1 e€ nuddepeHnnaiom
byHKIHS MIPOU3BOTHAS
y:?/sinx = COSX J
) = ——==dXx
3:/sin® x




OueHoYHbIE
MEpONpPHUSATH
s

Hp"Mepbl THIIOBBIX KOHTPOJIbHBIX 33J13H"ﬁ

COSXx

dy =———dx
4 2+/sin x
)= 1 dy = COSX dx
\/sinx 24/sin’ x
B 1 dy=— COSX e
sinx 3R/sin* x
dy= COSX e

23/sinx

dyv =
4 2+/sin x

K:

1+

7. OyHKIMSA y = 6x e > YOBIBACT JUIA 3HAUEHUH X

Ly e(m1/2)

2. xe(l/23400)
3. xe(—o;—1/2)u(l/2;+o)
4. xe(-1/2;+0)
S xe(1/2;0).
8. nst dyukumu z = z(x;y) U3BECTHO

3
X

3

1 [ j N
. X 1
6. OmpeienuTe MOPSIOK MATOCTH OECKOHEYHO MaOW (PYHKIIUU ——— < OTHOCHTEIBHO — IIPH X —> 00
X

X




OueHoYHbIE
MEpONpPHUSATH
s

Hp"Mepbl THIIOBBIX KOHTPOJIbHBIX 33J13H"ﬁ

z,(M)=z,(M)=0
Zn (M) =5; 2o, (M) =1; z,,,(M)=-2

Torma Touka M

SIBJISIETCSI TOUKOM MUHUMYyMa

HE SIBJISIETCS] TOUKOM KCTpEMyMa
SBJISIETCS] TOUKOW MaKCUMyMa
SIBJISIETCS] CTALIMOHAPHOW TOYKOU
HE SBJISIETCS] CTALMOHAPHON TOYKOU

OK3aMeH

[IpuMepsbl 3alaHUM Ha 3K3aMeH

TIIY JK3aMeH Kypc 1

Bapuanr 1

1. CdopmynupoBaTh 1 J0Ka3aTh TeopeMy Jlarpamxa.

2. VYpaBHEHHUS NPSMOU B IPOCTPAHCTBE

o 2x+1 + 3x—2 l
3. Haiigute mpepenst:  a) iy, ) B) lim xeX.
x—w0 ¥l _3x x—+0

4. Haiigute Bce YaCTHBIC MPOU3BOIHBIC MIEPBOTO MOPSIKA QYHKIUH 1 = 4/2 x2 -3y.
1

5. Ompezienute TOUKK Mepernda U MHTEPBAIIBI BBITYKIOCTU W BOTHYTOCTH (YHKIUH ) = X Se*.

X] —Xx) —2x3+x4 —X5 =-2,

6 , HailuTe O0IIee PEIICHHE CHCTEMBI

" JlaHa cucrema JIMHEHHBIX YPaBHEHUI —X]+2X) —X3 +X4 — X5 =
X1 +x2 —x4 +2x5=-1.

7. CocTaBbTe ypaBHEHHUE INIOCKOCTH, KOTOPAsk IPOXOJUT Yepe3 TOUKU M (7, 2,— 3) uM, (5, 6, — 4) napajuienasHo ocu Ox.

8. IlpuBeaurte ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUJY ¥ IOCTPONUTE KPUBYIO
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16x% 992 —64x+18y =89.
DK3aMEHAIMOHHbIN OmieT 1

e3sm 2x 1

1. Haiitu npenen lim 50—
2x" +5x
2. 3anucarb ypaBHEHHUs BCEX aCUMIITOT KPUBOM ) = x> Inx.

3. UccnenoBarhb Ha KCTpeMyM QyHKIMIO y = In+ X241+ arctg x.

4. Haiiti 1 m300pa3uth 00JIaCTh ornpeeneHus pyHKInu z=Inx+ \/ﬁ

5. Uccnenosats Ha 3kcTpeMyM GyHKIHIO — z(X;)) = x? - y3 —-3x+6y

IK3aMeHAIUOHHBINA OmiteT Ne X

1. CkanspHoe Npor3BeIeHUE BEKTOPOB, €ro CBONCTBA U IPHUMEHEHHUE.
2. B3anMHoe pacmonokeHne npsMoi 1 IIIOCKOCTH B TPOCTPAHCTBE.
-3 2 5
3. Beruucnuts onpenenurens .
-2 7 1]
-1 -6 4

4. Halitu xocuHyc yrina npu BepmmHe A M IUIOIAJb TPEYrolbHUKA ¢ BepiuMHamu B Toukax A(3;—4;1), B(-2;8;0),
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C(-1;5;-2).
5.3anucath ypaBHEHME NPAMOM, Ipoxoasiei yepes Touky M (—9;4) nepnenaukynspHo npamoi X —l_y+2,
5 -7
. . | x=2t4+7

6.HaifTi KoOpIMHATHI TOUKHU TIEPECCUCHUS TTPSIMOU 4 U IUVIOCKOCTH 3x +9y —3z+1=0.
y=—t+
z=5t-2

7.IIoctpouts
a) KPUBYKO x =2 — /2 -3y} 6) MOBEPXHOCTh 2x~ + 4y2 -3z+1=0.

OK3aMEHAIIMOHHBIE BOIIPOCHI
e Uro Takoe onpeznenutens? [Ipu kakux npeodpa3zoBaHUsIX BETMUWHA OMPEASTUTENSI HE MEHSETCS
e B kakux ciydasx ompenenuTens paBeH Hyar0? YTo ciiefyeT U3 paBeHCTBa OIPEAEIUTENs HyI0?
e JlaliTe ompeneneHue MHHOpa U aiareOpaMyeckoro MAOMONHEHHs »3ieMeHTa onpenenurens. ChopMmyaupyldTe HpaBHIIO
BBIYHCIIEHUS ONPEENUTEINS.
Kax ocymiecTBisitoTcs JIMHEHBIE ONEpalliy Hajl MaTpULIaMu?
Kax nepemuoxarorcs nse matpuiisl? CBoMCTBa MPOU3BEIEHNS MATPHIL.
KakoBa cxema Hax0XJIeHUsI 00OpaTHOW MaTPHUIIbI?
HaiiTe ompeseneHus] pelIeHUs] CUCTEMbl JIMHEHHBIX anreOpanvecKnX ypaBHEHHH. PacmmdpyiTe MOHATHS «COBMECTHAS»,
«HECOBMECTHANY, «OMpeeNEHHAN, KHEONpeaeIEHHAsD CUCTEMBI.
Hanummre popmynsr Kpamepa. B kakom ciydae oHM TPUMEHUMBI?
Uro HazpiBaeTcs paHroM mMatpuibl? Kak oH HaxonuTcs?
Cdopmymnupyiite Teopemy Kponekepa — Kamemnmu.
[Mpn KakuX ycIOBHSAX CHUCTEMa JIMHEHHBIX anreOpandecKhX ypaBHEHWH uMMeeT MHOXKecTBO pemeHuid? Korma ona mmeer
EAMHCTBEHHOE pelieHue?
Onumure Meron ["aycca penieHnst cucTeM JMHEWHbBIX ypaBHEHHH.
Kakwne HensBecTHbIE HA3bIBAIOTCS CBOOOTHBIMH, & KaKiue 0a3MCHBIMU?
Kakne ocobeHHOCTH penieHnsl OAHOPOIHBIX CUCTEM JIMHEHHBIX anreOpanveckix ypaBHeHHi Bol 3HaeTe?
Kak crpoutcs pyHmameHTanbHas ciCTeMa pelIeHnit?
Kax BrInmonHstoTcs TuHelHbIe onepaliuy HaJl BekTopamu? KakoBbl cBOHCTBa 3THX oneparuii?




OueHoYHbIE
MEpONpPHUSATH
s

HpﬂMepbl THIIOBBIX KOHTPOJIbHBIX 33J13H"ﬁ

Kaxkue BekTOpa Ha3bIBAIOTCS JIMHEHHO 3aBUCUMBIMH, a KaKKe JMHEHHO He3aBUCHMBIMU?

Uro takoe 6azuc? Kakue Bekropa 00pa3yroT 0a3uc Ha TUIOCKOCTH U B POCTPAHCTBE?

Kaxkoii 6a3uic Ha3bIBalOT AEKApTOBBIM?

Uro Takoe KOOpIMHATHI BeKTOopa?

Uro Ha3pIBaeTCs CKaJIIPHBIM MTpOM3BeAeHHEeM BekTopoB? KakoBsl ero cBoiictBa? J[ist pemeHus Kakux 3a1a4y U Kak OHO MOYKET
OBITH UCTIONIL30BAHO?

Uro Ha3bpIBaeTCsl BEKTOPHBIM MTpoM3BeAeHHeM BekTopoB? KakoBel ero cpoiictBa? J{is pemeHus Kakux 3a7ad U Kak OHO MOYKET
OBITH UCTIONIL30BAHO?

Uro Ha3pIBaeTCsl CMEUIaHHBIM Npou3BeneHueM BekTopoB? KakoBbl ero cpoifctBa? s pemieHus Kakux 3ajad ¥ Kak OHO
MOXET OBbITh UCTIONIE30BAHO?

3anmumuMTe B BEKTOPHOH M KOOpPAMHATHOW (hopMax YCIOBHSI KOJJIMHEAPHOCTH, OPTOrOHAJBLHOCTH W KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipsmas TuHAUS Ha MIJIOCKOCTH, €€ o0liee ypaBHEHHE

JaiiTe MOHsATHE HOPMAJIBHOTO W HAMPABIISIOIEr0 BEKTOPOB MPAMON Ha TIIOCKOCTH, YIIIOBOTO KO3 PHIIMEHTA.

3anuiuTe pa3uyHble BUABI MPSIMON U YKa)KUTE T€OMETPUUYECKUM CMBICI TapaMeTpOB YpaBHEHUS.

3anuiuTe yCIoBHUS MapajlieIbHOCTH U TePIEeHIMKYISIPHOCTH MPSIMBIX Ha IJIOCKOCTH B CIIy4ae pa3iIMYHbIX BUAOB YpaBHEHUH
MPSIMBIX.

Kax HaiiTn TOUKy nepeceueHus NpsAMbIX Ha MIOCKOCTH?

Kax Berumcnsercs pacctosiHie 0T TOYKH JI0 IPSIMOM Ha IIIOCKOCTH?

Haiite omnpenenenue 3JUIMIICa U 3aNHUIINTE €M0 KAHOHUYECKOE YpaBHEHHE.

Haiite onpeneneHne TUIepOOIIbl U 3aNUIINTE €€ KAHOHUYECKOE YpaBHEHHE

Jaiite onpenenenre napaboibl ¥ 3aNMIIUTE e€ KAHOHUYECKOS YPaBHEHHE

Uznoxure cxeMy MpUBeACHUS 00LIET0 ypaBHEHUS! KPUBOW BTOPOTO MOPs/IKa K KAHOHUYECKOMY BHIY.

[laliTe noHATHE NOJIIPHON CUCTEMBI KOOPAUHAT.

OnummTte mapaMeTpUIecKhii crocod MOCTPOSHHUS JIMHUM Ha TMIIOCKOCTH

[Tnockocth, e€ oblee ypaBHEHUE

Kax ompenensiercs B3auMHOE pacIojio’KeHHE TUIOCKOCTeN? 3alMIInTe yCIOBUS NMapauIeNbHOCTH U IMEPIEeHIUKYISIPHOCTH
IIJIOCKOCTEH.

Kax Brrumcnsercsa pacctostHue OT TOYKHU J0 TUIOCKOCTH ?

3anuiuTe pa3iuyHble BUAB! YpaBHEHUH IPSIMOM B IPOCTPAHCTBE U MOSICHUTE CMBICT TaPaMETPOB, BXOAAILINX B ypaBHEHMUS.
Uznoxure cxeMy npuBeAeHUs OOIIMX YpaBHEHHI MPAMON K KAHOHHYECKOMY BUJLY.

Kax ompenenuTs B3auMHOE pacIofioykeHUe MPSAMBIX B IPOCTPaHCTBE?

Kax Berumcrnsiercs paccTosiHie oT TOYKH JI0 IPSIMOI B MPOCTpaHCTBE?

Kax omnpenenuTs B3anMHOE pacIoyioykeHue NMPAMON 1 TIIOCKOCTH?
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Kax nmercs Touka nepecedeHus: NpsiMoil M MII0CKOCTH ?

HazoBuTe MoBepXHOCTH BTOPOTo MOPSI/IKAa U HAMUIINTE UX KAHOHUYECKUE YpaBHEHMS.
ChopmynupyiiTe moHsATHE TpEeia YUCIOBOH MOCIEI0BATENbHOCTH
Chopmynupyiite nonsTue npesena (yHKIIUU OJHOM ePEMEHH Oif

Uro Takoe OJHOCTOPOHHUE Mpeebl GYHKIUHN B TOUKe?

ChopmynupyiiTe moHsATHsI OSCKOHEYHO MaJIoi 1 OECKOHEUHO OOJIBIION Tpu X —> byHKIH®

ITepBelii 1 BTOPOI 3aMeYaTeNbHbIC IPEAEIIBI
Kak cpaBHUBatOTCSI OECKOHEUHO MaJble BeMU4MHBI? YTO Takoe OTHOCHTENBHBIN MOPSIOK MATOCTH?

Kakue 0eckoOHEUHO MaJible Ha3LIBAIOTCS SKBUBAIEHTHBIMHU ? HpI/IBeZ[I/ITe MMPUMEPHI SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX.

Kaxumu coiicTBamu 001agaroT (\yHKIMH, HEPEPHIBHBIC HA 3aMKHYTOM TPOMEXYTKe?
Urto moHUMAIOT 10J] TOYKON pa3pbiBa GyHKIMH? Kakue pa3pbiBbl pa3nn4aror?

Kak cBsi3aHbl TOHSTHS HEMIPEPBHIBHOCTH U AU PepeHINPYeMOCTH QYHKINH B TOUKe?
3amummmte npasuia quddepeHnpoBaHUsS 00paTHON U CIIOKHON QYHKIHH.

3anmummte npasuia quddepeHnrpoBaHUs HESIBHO 3a1aHHON QYHKIMK U QYHKIINH, 3aJaHHON MapaMeTpUIECKH.

Uro Takoe nudpepennnan Gpynkuun? KakoB ero reomerpudeckuii cMbici?

Kakumu cBoiictBamu obnanarot auddeperunpyemblie GyHKmmn?

Kak naxonsares auddepeHnpans 1 MPOU3BOJHBIE BHICIIUX MOPSAKOB?

®opmyia Telinopa

Uro Takoe Touka skcTpeMyma pyHkuun? Kakue Toukn 3kcTpeMyMa ObIBaroT?

Heob6xoanmoe ycioBre cyliecTBOBaHMsI dKCTpeMyMa 1iist inddepeHunpyeMont pyHKIun
JlocTaTo4HbIE YCIIOBUS CYIIECTBOBAaHUS IKCTpEMyMa

Cxema mccineoBaHus Ha SKCTPEMYM QYHKIIUH OJHOTO MEPEMEHHOTO

Cxema HaxOXJIeHHS HAaOOJIBIIEr0 M HAMMEHBIIEro 3HaueHUs1 PYHKIIUU Ha 3aMKHYTOM ITPOMEKYTKE.
Jaiite ornpenenenne BHITYKIOCTH U BOTHYTOCTH KPHBOI Ha TPOMEKYTKE.

Kakwne Toukn Ha3bpIBalOTCA TOUKaMu neperuda?

Uro HazbIBaeTcs acUMIITOTON rpaduka pyHkimn? Kakue acCHMITOTH pa3nuyaroT?

B yem coctout npasuino Jlonurtansa? [ng packpbITHs KaKMX HEONPEAETEHHOCTEW OHO IPUMEHseTCs?
Haiite onpenenenne npenena QyHKIUNA HECKOIBKUX TepeMEHHBIX.

Cdhopmynupyiite onpeaenenrne YacTHBIX TPOU3BOIHBIX ISl ()YHKIIUH HECKOJIBKUX MEePEMEHHBIX.
Uro HazbiBaeTcs auddepennpanoM GyHKINN HECKONBKHIX TIEpEMEHHbIX

B 4em cocrosiT noctatounslie ycnosus auddepeHippyeMocty GyHKINN HECKOIBKHIX TIepeMEHHBIX ?
Kak HaxomaTcs uyacTHble NpPOHM3BOJHBIE BbICIIMX MOPsIAKoB? CopMynupyiTe YyCIOBUS pPaBEHCTBA
MPOU3BOJHBIX.

CMCHIaHHBIX
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Kax nnryrcs kacaTenbHas INTOCKOCTh U HOpMaJjb K IOBEPXHOCTH?

Cdhopmynupyiite onpenenenne sKcTpeMyMma it GYHKIMKA HECKOJIBKHX TepeMEeHHBIX. KakoBbl HEOOXOAWMBIE YCIOBUS €ro
CYIIIECTBOBAHMUS?

CdopmynupyiiTe JOCTaTOUHBIE YCIOBHUS CYIIECTBOBaHMS SKCTpeMyMa Uil QYHKIUH JBYX MEPEMEHHBIX

[MpuBeanTe cxeMy HaXOXKICHUS HAMOOINBIIEr0 U HAMMEHBIIIEr0 3HaYeHUs] GYHKIUH B 3aMKHYTOH 00JacTH.

S. Meroauyeckue YKa3aHHs 110 NpolLeaype OueHUBAHUS

OueHo4HbIe MEPONIPUATHS

Hpoue;lypa NPOBEACHHUSA OLICHOYHOI'0 MEPONIPUATHUH U HeOﬁXO)IMMLle METOANYCCKHE YKA3aHUSA

I.

KoHnTponbnas padora

B ceMecTpe cTyneHTHI BBHIMOMHSIOT 6 KOHTPOJBHBIX padoOT, COepKaHUEe KOTOPHIX OXBAaTHIBAECT BCE MUCIUILIHHBL
Kaxxnomy cryneHTy Bblmaercsi cBoW BapraHT. KOHTpoIbHBIE paOOTHI MPOBOAATCS B YAChl MPAKTUYECKUX 3aHATHHA. 3a
KaXIyl0 KOHTPOJBHYIO pPabOTy MakCHMajbHbIH Oann ompenensercs B COOTBETCTBUE C PEHTHHT-TUIAHOM
JTVCIMTITIHBEI.

KpnTepnn OIICHKHU 3aJaHudA:

e Bayibl 3a KOHTPONBHYIO PabOTY MOMTYYAIOTCS YMHOKEHHEM MaKCHMAIBHOTO Oaa, mpeaycMOTPEHHOTO 32
Hee B COOTBETCTBHE C PEUTHHT - IJJAaHOM, Ha JI0JII0 BEPHO BBINMOJIHEHHBIX 3aJaHUH.

W13

B cemectpe crynenTs! BemnonsstoT 8 MJ13 mo BceM paszzaenam nporpaMMbl JUCHMIIIMHBL. Y KaXJI0TO CTYJEHTa B
rpymmne cBoi BapuaHT U/13, HoMep BapraHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYJEHTa B CIIMCOYHOM COCTaBe
TPYTIIHL.

[Ipenonasarens obecrieunBaeT CBOEBPEMEHHOE MONTyYeHHe CTyeHTaMu BapranToB U/13, a Takxke

MPEI0CTaBIISET AICKTPOHHYIO cCchlTKy Ha cOopHuk MJ13. Bee MJ13 pa3MeltieHb! B 3JIEKTPOHHOM KypCe 1Mo
JUCLUTIITHE.

WJ13 BBINONHAIOTCS B OTACIBHOM TETPaau, MpH 0QpOpMIICHHH Ka)X/I0TO 3aJaHusl 0053aTEIbHO YKa3bIBAETCS €ro
HOMEp, IPUBOJMTCS KPATKO YCIIOBHE KaXJI0T0 3aaHusl. Pemenne kaxx10ro 3a1aHusi TOJKHO OBITH TIOAPOOHBIM, €
BKJIFOUEHHEM MTPOMEKYTOUHBIX pacu€TOB, pacCcyKAeHHM, MOSICHEHHH, C yKa3aHHEeM HCIOJIb30BaHHBIX METOJIOB U
¢dbopmyn. /I3 mposepsier npenogaBatelib, BEAYIIUN npakTudeckue 3aHsaTust. CTYJIEHTHI JTOJKHBI BRITOJHUTEL M]3
710 KOHTPOJILHOM paboTsl 1o TeMe. 3a kaxxaoe W13 BricTaBIsAIOTCS 0aJlibl, MAKCUMAIIBHBIN Oall yKa3bIBaeTcs B
PEUTHHT-ILIAHE.
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KpuTtepuu oneHKH 0THOTO 3a1aHUS:
3aaHne CUNTAETCS 3aUTEHHEBIM, €C/IH BBITOIHEHO O0Jiee MOJOBUHEI 3aJaHuH
Ecnu 3amanue He 3aureHo, paboTa BO3BpaIlaeTcs CTYSHTY Ha IopaboTKy.

CTyaeHThl MOTYT HCIPAaBIIATh HEBEPHO PEIICHHBIE 3aJJaHUA U CaBaTh Ha MOBTOPHYIO MpoBepKy. [IpemonaBarens
MOJKET Y4€CTh UCTIPABIICHUS U JO0ABUTH OaJIIbl K IPEABLIYIIAM

OK3aMeH

«[lMonoxeHue o NnposedeHUU MeKywe20 oyeHUBaHuUA U NpomexcymovHoli ammecmayuu e TI1Y» npuka3 Ne88/00 om
27.12.2013 2., «Pykosodsaujue mMamepuasnbl Mo meKyujemy KOHmposto u ycrieeaemocmu, npomexcymoyHoli u umozoeoli
ammecmayuu cmydeHmoe TOMCKO20 nonaumexHu4ecKkoz20 yHueepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sk3aMeHe CTyIeHTY BBIIAIOTCS OUJIEThI, BKIIFOUAIOIINE TEOPETUYECKIE BOIIPOCH U TPAKTUYCCKUE 33 IaHUSI.

[IpenonaBarenb, MpoBEpUB pabOTY, B XO/I€ YCTHOM Oecelbl CO CTYJACHTOM MOXKET 3aJ[aBaTh BOIIPOCHI IO CAMOMY
OueTy, a TakXKe AOMOIHUTEIbHBIE BOIIPOCH! TI0 TEOPHH U TIPaKTHKE. B UTOre CTYACHT HaOKpaeT UTOrOBbIi Oaut 3a
9K3aMeH, MakcuMaitbHO 40 6ayutoB. OreHka 3a JUCHUIUTHHY (OPMHUPYETCSl KaK UTOroBast 3a pab0Ty B CEMECTpe U
SK3aMEH B COOTBETCTBUE C MPUHATON LIKAJION OLICHUBAHUSL.

CryaeHTsl, HE CIaBIIKE PK3aMEH B CECCHOHHBIN MEPUOJI, MOTYT IEPECaTh €ro B MEPHOb! TUKBUIANN
3aI0JDKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOLIEH ITPOLIENYPOH.

Pe3ynbTarhl mpoMeKyTOUHOM aTTecTanuu 0(pOPMIISFOTCS] BEIOMOCTBIO  BHOCSITCS B 32YETHYIO KHUKKY
oOyuJaromierocs.




