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1. Poab qucuumiannbl «Marematuka 1.1» B popMupoBaHNU KOMIETEHIIHIi BHIMTYCKHUKA:

Pe3yﬂLTaTl)I CocraBasiioniue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl KOMHeTeHHl/lﬁ)
DJIeMEHT 00pa30BaTeILHOI Kon OCBOCHUSA
NPOrpaMMsbl (IMCHHUIIJINHA, Cemectp KOMIIEeTEeHIINH HanmeHoBaHHe KOMIIETEHIHH (0]0)11
npaktuka, F'HA) HaumenoBanue
Kon
Marematuka 1.1 1 OIIK(Y)-2 CriocoOHOCTE HCIIONB30BATh OIIK(Y)- Brnanmeer MaTeMaTHIECKHM aImapaToM aireOphl U
OCHOBHBIE 3aKOHBI 2.B3 mudepeHINaIbPHOTO HCYUCICHUS QYHKINH OTHON 1
€CTECTBEHHOHAYYHBIX HECKOJIbKMX MEPEMEHHBIX I OIMCAHUSA, aHAJIN3A,
JUCLUIUIMH B TEOPETUYECKOTO U IKCIIEPUMEHTATIBLHOI'O UCCIIEOBAHUS U
poeCCHOHATBHOM MOJICTUPOBAHMS (PU3UICCKUX H TEOMETPHUCSCKUX 33124
JESATENIbHOCTH, IPUMEHATD
METOJIbl MATEMAaTUYECKOTO P1 OIIK(Y)- YMeeT npruMeHATh JINHEHHYI0 1 BEKTOPHYIO anreOpy, CTPOHUTh
aHaJIM3a U MOJIEIMPOBaHUS, 2.Y6 TeOMETPUICCKHE 00pa3bl, IPOBOAUTD HCCICIOBAHMS (YHKIIIIA
TEOPETUYECKOTO U OJTHOM U HECKOJIbKHX MEPEMEHHBIX MPH PEIICHUN HHKEHEPHBIX
9KCIEPUMEHTAIBHOTO 3ama4
HCCIICIOBaHUA
OIIK(Y)- 3HaeT 6a30BbIe MOHATHS U METOJIbI TMHEHHON U BEKTOPHOM
2.38 anreOpbl, aHATUTHYCCKONW T€OMETPHHU, TCOPUH MTPEIICIIOB,
TG depeHINaTBEHOTO HCYUCICHUS
2. INoxa3zarean u METOAbI OLICHUBAHUA
Ilnanupyemble pe3yJibTaThl 00y4eHHs N0 AUCHHILIHHE Kog HaumeHoBaHue pa3ena IUCHUILIAHBI MeToabl OLeHHBAHUS
Kon HaumenoBanue KOHTPOJIMPYeMOii (oLeHOYHbIE MePONPUATHS)

KOMIeTeHIUH (MK
ee 4acTH)




P11 Brnaneer OIIK(VY)-2 1. Jluneitnas anreopa KonTtponbHas pabora
OCHOBHBIMHM IIOHATHSIMA W METOAaMH  JIMHEWHOH anreopsl, 2. BekTopHast anredpa nas.
AQHAJIMTHYECKOH reoMeTpuu W AU QHEepeHIUaIbHOT0 HCUNUCICHUS 3.AHanuTH4yecKast FeOMeTpuUs
(yHKIIMM OJTHOH M HECKOJIBKUX HIEPEMEHHBIX 4.BBeneHue B aHaIU3 OKk3aMeH

5. Juddepennuansroe ucuucieHue §yHKIIMA
OJTHOM TIepeMEHHON

6. IuddepermanbHoe HcUncaeHne GyHKINN
HECKOJIBKUX TIEPEMEHHBIX

P2 Ymeer OIIK(Y)-2 1. JIuneitnas anrebpa KontponsHas pabora
BBIUUCIIATh ONPEAEIIUTENH, BBIIOJHATh JECUCTBUS C MaTpULIAMU, 2. BexropHas anredpa nas.

WCCENOBaTh W pellaTh CHCTEMbl JIMHEHHBIX anreOpamvecKux 3.AHanuTHYECKas TeOMETPUs
YpaBHEHUH; MIPOU3BOIUTH JNEeNCTBUS HaJ BEKTOpaMU; 4.BBeneHue B aHAIN3 OK3aMeH
TEOMETPUYECKH W AaHAJIUTHYECKH TMPEACTaBIATH NPAMYI0 H 5. AnddepennuanbHoe HCUUCICHHE GYHKINT
IUIOCKOCTh; yCTaHABJIMBATh B3aWMHOE PACIIOJIOKCHUS TPSIMBIX U OJTHOH epeMeHHOH
IUIOCKOCTEH;  NPUBOAWTH  OOIME  YPaBHEHUS  KPHUBBIX U 6. InddepenumansHoe ncuncinenne GyHKIUN
MOBEPXHOCTEH K KaHOHWYECKOMY BHIY WU CTPOHTH HX; HAXOIUThH HECKOJIbKUX TTEPEMEHHBIX
mpenenbl  QYHKOMA W YHCIOBBIX  TOCTENI0BaTENbHOCTEN;
muddepeHunpoBath W HCCIENOBaTh  (YHKIMHA  OJHOTO |
HECKOJBKUX MEPEMEHHBIX

PA3 3Haer OIIK(Y)-2 1. JInneitnas anredpa KonrponsHas padora
anreOpy MaTpHUIl, OCHOBHBIE XapaKTEePUCTHKH MATpPHIl, UX 2. BexropHas anredpa nas.

ONpe/eNieHns M CBOMCTBA; METOJAbl PEIICHUS CHUCTEM JIMHEWHBIX
anre0panvyeckux ypaBHEHHMH; METOAbl BEKTOPHOW  anreOpsbl;
CBOWCTBA W YpaBHEHHS OCHOBHBIX TE€OMETPUYECKUX 00pa3oB
;OCHOBHBIE TIOJIOKEHUS TEOPUU TIPENIENIOB; MpaBWia W METOJIbI
HAaXOX/JICHUS TPOU3BOAHBIX (YHKIUHA OJHOH W HECKOJIbKHX
MEPEMEHHBIX, CXEMY ITOJIHOTO UCCIICIOBaHUS (DYHKIIUU

3.AHanmuTHYEeCKast TeOMETPHUS

4.BBejqieHNe B aHATN3

5. IuddbepennmnansHoe ncurcieHue QyHKINHA
OJHOM MepeMeHHON

6. InddepennnanbHoe uCUUCIeHNe QyHKIIUN
HECKOJBKUX MEPEMEHHBIX

DK3aMeH




3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PErJIaMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yabTaTOB 00ydeHUs: B TOMCKOM MOJUTEXHUYECKOM yHHBepcHuTeTe (Cuctema oleHUBaHMS)» (B IEHCTBYIOMIEH pedaKIim).
Hcnonb3yercst OamibHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuimH, YWUPC, HUPC, kypcoBoe MNpOeKTUpOBaHHE, MPAKTHUKH) OINPEAEISIeTCS CyMMOH OaijioB MO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peHTUHIoBast orieHka — MakcuMyM 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX W AOOIIOJIHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCPOIPUATHA TEKYIICTO KOHTPOJIA H HpOMG)KyTO‘IHOﬁ arrecrauguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMCHZIyeMaFI mKajgaa Jjis1 OTACIIbHBIX OLICHOYHBIX MepOHpI/IﬂTI/If/'I BXOOHOI'O U TCKYIICTO KOHTpOHS[*

% BBINOJHEHUS 3aJJaHuA|

CooTBeTCTBHE TPAAMIIMOHHOI OlIEHKE

Onpenenenue OLeHKH

90% + 100% «OTnugHO» OT11n4HOE NOHUMaHKE IPEeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U BIaJICHUE ONBITOM IIPAKTUYECKOH IS TeIbHOCTH
70% + 89% «Xoponro» JlocTaTo4yHO MOJHOE IIOHUMAaHKE NPEIMeTa, XOPOLINe 3HAHUSI, YMECHHS U ONBIT IPAKTHYESCKON e TeTbHOCTH
55% + 69% «Y IOBILY [TpuemieMoe MOHMMaHUE NMPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMEHHS U OIBIT PAKTUYECKOMN JISSITENbHOCTH

0% +~ 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[Ikana a5 OLIEHOYHBIX MEPONPUSITHI YK3aMEeHa™

% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
o . Onpeneneﬂne OLCHKHA
3aJaHUH JK3aMEHa a1 TPAAHUUHMOHHOHU OLICHKE
90% ~+ 100% 36 + 40 «OTIIIHOY OTIIMYHOE TOHWMaHHE NIPeAMeTa, BCECTOPOHHHE 3HAHMS, OTIMYHBIC YMEHUS ¥ BIaJICHHUE ONBITOM NMPAKTHYCCKON JeSITEThHOCTH
70% + 89% 28 +35 «Xopomoy JlocTaTo4HO MOJTHOE IIOHMMaHHUE ITPEIMETa, XOPOIITe 3HAHNUS, YMEHUS H OTIBIT MPAaKTHIECKOH NesITeIhHOCTH
55% + 69% 22 +27 «Y IOBIL» [IpreMieMoe MOHNMMaHKE PEAMETA, YIOBICTBOPUTEIGHBIC 3HAHNS, YMEHHS U OIBIT IPAKTHYECKOH IS TEIHHOCTH
0% + 54% 0+21 «HeymoBi.» PesynbraTel 00y4eHns: He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb TUNMOBBIX 3a1aHUI

OuneHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

1 | KonTponbHas pabora

KontpoabsHnas padora «J/Iuneiinasi anredpa»
BAPUAHT Nel

1. Jlan onpeenuTeNb

OWER DN
RPN R
RbhOWwW
WO




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

@) 3anumuTe pas3siokeHNe JAHHOTO OTPEICIHUTEIS 10 YeTBEPTOMY CTOJIOIY;
0) BBIYHCIIHTE OIIPEACITUTEINh, TOIYIHB IIPEIBAPUTEIEHO HYJIH B KaKOi — IMO0 CTPOKE WIIK CTOJIOIIE.

X+2y—z=-1
2. Pemmth cucteMy ypaBHEHHH METOJJOM 0OpaTHOM MaTpHIIBL: y—-z=1,
X+4y+1z=>5.
3Hauenne X BBIUHCIHUTH Takke MeTomoM Kpamepa.

3. HCCHeI{OBaTL CUCTEMY Ha COBMECTHOCTb U PCIINUTHh METOAOM Faycca

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

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

4. laHa cucTemMa OJJHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) JlokaxwuTe, 9TO CHCTEMa NMEET HeTPUBHAIIBHBIC PELICHUS;
0) Haiinure obmiee pemenne cucteMsl;
6) HalaKuTe QyHAAMEHTAIBHYIO CUCTEMY PELCHUIL.

. IIpu kakux 3HaYEHUIX NapaMmerpa A cucrema nuHeitHbIX YpaBHEHUM

2 1 1.4
C pacuIMpeHHOM MaTpuIeit 1 A 1 3| coBmectHa?
1 20 1:4

KonTponbnas padora no teme «BexkropHas anredpa»
BAPUAHT Nel

I. Tanbl gerbipe Bextopa: a ={4,5,2}; b ={3,01};C = {—1,4,2};& ={5,7,8}.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.loxasats, uto BekTopsl @,b,C 0o6pasyror 6asuc u Haiiti pasnoxkenue Bektopa O B sTOM Gasuce.

2. HaiiTu KocHHYyC yria Mex 1y BektopamMu a u D .

3. Haiitn nymny Bextopa § = a + 26 +3C.

1. Xansl yersipe Touxn: A(1;3;0), B(4;12), C(3;0;1), D(—4;3,5).

4. Haiitn 066ém mupamunsl ABCD ' u nymumy BeicoTsr , omymennoit 3 sepmmast D na rpans ABC .

—_— -,

5. Haittn npoekuuto sexktopa AB na ock Bexktopa CD .

6. Haiitu koopauHaTHI BEKTOpa [(ECE + E), EB] .
111 Tapannenorpavv nocTpoen Ha Bektopax d = p+4¢, b = %(f) —0), e |ﬁ| =4, |ﬁ| =2,(p"q) = g

Omnpenenuts: a) KOCHHYC TYNOTO YIJIa MEXIy ANaroOHANSIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonrpoabHas paéora 1o reMe «AHAJIUTHYECKAS T€OMETPHUSI»
BAPUAHT Nel

1. OmpenenuTs Npy KaKUX 3HAYCHUAX @ TpsMas

(a+2)x + (@*-9)y + 3a® - 8a + 5=0 mnapannensua ocu OX.
2. CocTaBHUTH YpaBHEHHS NMPSAMBIX, TapaIeIbHBIX MPSMON

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

CocTaBuUTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MeIHaHbI U3 BepiunuHbl C.

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

5. W3 o0mux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
2x+  3z+4=0
MOJYYUTh KAHOHMYECKHE W IapaMeTpHUYeCcKOe ypaBHEHHS MPSIMOU.

6. Haittu npoekuuto Touku A(1,2,0) Ha TUIOCKOCTH
8x + 6y +8z-25=0.

7. HOCTpOI/ITI) TEJI0, OTPaHUYCHHOC NOBEPXHOCTAMU
x?=z,
X+y=2,




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

. Boiuucaums npedesvl

\/27 D e S I
1. fim Y240 Cim2 48 2.
n—o0 3*’2n3+l’ n—o0 n-1 ’

/ 2 2
3. fim X 4. fim & *2X.
x—1 2X x—o 3x2 +1
[y2 2
5. fim XX —3-1. 6. lim—~ :
Xx—2 X-—=2 x—01—cos X
X241 )
. X+2) x _
7 “m( + ) x 8. lim Nx“+2) In2;
x—oo\ X—1 x—0 X2
2X X :
) — . SIn(2-Xx
9. lim u; 10. Ilm(—).
x—0 X X2 [2X — 2

I1. Onpenesnts nopsinok 6. m. o(X) npu X —> 0 ornocurensno x:

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

I11. HaliTu Touku pa3pbiBa GyHKIUH, yKa3aTh UX XapakTep. [locTpouTs rpadguk pyHKINU B OKPECTHOCTH TOYEK
paspeiBa:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

0, eciu x <0, 1
9 21-X 1
1. f(X)=¢x",ecu 0<x<1, 2. y=—"— 3. y=— 1
= X" =
X+2, ecmu X >1. 1401-X

KonTpoabsnas pabora
no teme «/Iuddepennnaibuoe ncunciaeHue PyHKIMH OAHOT0 IIepeMEeHHOI 0>
BAPUAHT Nel

[. HaliTu npousBojHbIe CaAeAYIOIMUX QYHKITUH:

X
ctg(\ﬁ)
Ly=(%1302, 2 3X4+3Y =x-2y; ay=(g2x) V2

d%y
Il. HaiitTi BTOpy¥O MMPOU3BOIHYIO —
X
2
X X =cos(t/2), )
1Ly= , 2. t/2) 3. y=sin(x—y)

w21 y =t —sint.

I11. . Tlonp3ysce npasrioM Jlonurans HANTH Tpeaebl:

> 7iX
X 1 COoS—

L lim|>——-—1| 2 lim (sihmx) 2

x—1 x—=1 Inx X—1-0
1

IV IlpoBectn nonHoe uccnenosanue Qynkuuun Yy = X€ Xu MOCTPOUTH €€ rpaduk

Kontpoasnas pabora
no teme «ludpepenunanbnoe ucunciaenne OHID»
BAPUAHT Nel

|. HaiiT 1 mocTpouTh 00JIaCTh ONpeesieHNs] PYHKIIHU:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

ITI. HauTty ykaszsaHHBHE NPOMU3BOIHHE

;41 U U %u

u=(xy)""" = = o =7
ox oy 07 oxoz
2 (XY ou ou _ou
Il Tposeputs, ynosaersopsier mi pyrxkmus U = X“F| —, = |yparenmo X— + Y—+I—= 2U.
Z X OX oy oz
2 2 _ .
\V2 COCTaBUTh ypaBHEHHWE HOPMAlM K TOBEPXHOCTH X — 2X + 6y — 2° =4 napannensro  mpsamoii
X y-2 z-1
1 3 4
V. Haiitu HanboJbllee 1 HaUMEHbIIEE 3HaYeHne pyHKuu: Z = 8X + Y — XY B samxuyTOii 06naCTH,

OrpaHHYeHHON NuHUAMH X = 0, y= 0, X+y= 10.

3.

IIpuMep BapuaHTa MHAMBUIYAIbHBIX 3aJaHUM.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

INuneinan anrefipa

. BuramcmaTs on pefeHTenn

12 3 -1 2 -7 =3 2 4
It 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 7 0
. PemnTh cHCTEMEL NHHEHHRX YPaBHeHHI:
a) wmetono Kpawmepa, b} MATpHYHEIM MeTONOM
dr+4y—22=26 z+dy— 2= 5
a) r— y+3z=-12 by {3z +8y+:z=7
dr—3dy+iz=-2 dr —Gy+z=10
. Pemmnth cucrenme meTonom ['aycca
e —3dzrz; +dzy = -5
I -2y +3zy = —4
9\ 32, +2r 5z, = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
ry +3drs 4Ty —dny = 1
ry +3drs +2ry -2y 1, = —1
b} i —ETQ +x; —Fy —Iy = a
ry —drs +zxy +ry FIp = a
i +.‘2:E2 +; -y +IT; = -1
Iy +r: —r; +xy =10
I —Is +Ir; —ry = i}

dry +rs -yt =0




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

Bonpocsr:
1. C nomouipto 371€MEHTapHBIX IPe0Opa30BaHUN PaCIIMPEHHAs MATPULIA CUCTEMBI JINHEHHbBIX

1 -1 2010
ypasuenuii npusenenaksuny |0 O 0 O O | 1 | BuiGepure BepHble yTBepKIeHUS, ECIIH

0102010

A — ocHoBHasg Marpula CUCTCMEI, A — pacmiMpCHHasa MaTpula CUCTEMBI.
1. rang(A)=2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucTeMa COBMECTHA

6. cucTeMa HECOBMECTHA

N

Bricora Tpeyronsauka ABC, onymennas us sepummaer C, ecrm 4(3;1,2), B(5;—3;6),
C(3;0;4) pasua

3. Paccrostare Mexxay (OKycamu AIITHIICA BX° + 9y2 —30x+18y +9=0 pagno

X=9t+1,
4. Kocunyc ocTporo yria Mexay npsmeivu X+t4 _y-1_7+5 y paBeH
_ _ y =6t,
10 2 11
z=3-2t
5. YcTaHoBUTE COOTBETCTBUE MEXAY (QyHKIMEH U €€ auddepeHnnanom
byHKIIUS MPOU3BOIHAS
y:?/sinx dy = COS X dx
33sin’ x




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

y:«/sinx _ COsX
dy = ———dXx
2«/smx
y= 1 dy = COS X dx
Jsin x 2+/sin® x
y= 1 dy = — COS X dx
COS X
dy = ———dXx
y 23/sin x
1
dy = ———dx
y 24/sin x

6. Onpenenure NOPsIOK MAJOCTH OECKOHEYHO Majol (yHKLIUU

o0
K=
7. OyHKIMSA y =6X-e >* yObIBaeT JJId 3HAYECHUH X

l'X e (-o0;1/2)

2. X € (1/2;40)
3. Xe(—o0;-1/2) U1/ 2;+x)
4. xe (=11 2;+0)
5 xe(/2;0).
8. st pyrkumn Z = Z(X;Y) M3BECTHO

1
OTHOCUTEIBHO — IIpH X —
X




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

"
ZXX

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

Tornma rouka M

SIBJISIETCS] TOUKOW MUHMMYyMa

HE SBJISETCS TOUYKOM 3KCTpEMyMa
SIBJISIETCS] TOUKOW MakCUMyMa
SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIAETCS CTALIMOHAPHON TOYKOMU

DK3aMeH

=

[IpuMepbl 3a/]laHU Ha 9K3aMeH

TIIY JK3aMeH Kypc1

Bapuant 1

CdhopmynupoBats u 10Ka3zaTh Teopemy Jlarpanxa.

YpaBHEHHUs IPAMON B IPOCTPAHCTBE

L

Haiinure mpezpenst: @) |im . B) lim xeX
x—w X1 _3X X—>+0

2x+1 i 3x—2

Haiinure Bce yacTHBIE MPONU3BOIHBIE IEPBOTO MOPsAKA QYHKINU U = 4/ 2)(2 - 3y.
1
Omnpenenure TOYKM Nepernda ¥ MHTEPBAIIBI BBITYKIOCTH M BOTHYTOCTH QyHKIMU Y = X 5S¢ X,

X1 — X2 —2X3+ X4 — X5 =-2, .
_, Haiiiute obuiee perieHne

6

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

CHUCTCMBI

CocTaBbTe ypaBHEHHE TLIOCKOCTH, KOTOpasi IPOXOuT depes Touku M;(7,2,—3) u M, (5, 6, —4)
napasnnenbHo ocu OX.

[IpuBennTe ypaBHEHHE KPUBOM K KAHOHMYECKOMY BHJTY M IIOCTPOUTE KPUBYIO




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

16x2 ~9y2 —64x+18y = 89.
DK3aMeEHAI[MOHHBIN OmteT 1

e35in2x -1

1. Haiitu ipenen l s T
IM x—0 .
7 ox* 4 5x

. — 3
2. 3amucath ypaBHEHHs BCeX acuMnToT kpuBoit Y = X~ IN X,

3. Uccnenosare Ha okcTpeMyM QyHKIUIO y = In \/m +arctg X.

4. Haiitu 1 1300pa3uTh 00J1acTh onpeaeiacHus: QyHKIUN Z=Inx+x-y

5. HccnenoBaTh Ha dKCTpeMyM (DyHKIIHIO Z(X; y) = X2 - y3 —3X+06y

DK3aMeHAIIHOHHLIN OnJyietT Ne X

1. CkangapHOoe IpOoN3BeeHNE BEKTOPOB, €0 CBOICTBA U IPUMEHEHHE.
2. B3auMHoe pacrionoxeHue npssMoi U INIOCKOCTH B IIPOCTPAHCTBE.
-3 2 5
3. Beraucnute onpenenurens | o 7 11
-1 -6 4
4 Halitn xocunyc yria npu BepiimHe 4 U IUIOMIAb TPEYTOJIbHUKA C BEPIIMHAMM B TOUKAX

A@3-41), B(-2:8,0), C(~15:-2).




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

5.3anucath ypaBHEHME TNpAMOH, mnpoxoxsmeii 4vepes Touky M (—9;4) nepnenaukynspHO NpAMON

x-1 y+2
5 -7
. L[ x=2t+7
6.HaiiTn KoOpIHATHI TOUKH MepeceyeHUs] IPsIMOit y=—tid 1 mIockoctd 3X + 9y —3z +1=0.
7=5t-2
7.1Ioctpouts
a) KPUBYIO X =—2 — /2 -3y ; 6) nosepxnocts 2X° +4y? —3z +1=0.

DK3aMEHAIIMOHHbIE BOIPOCHI
e Uro takoe onpenenutens? [Ipu kakux npeoOpa3oBaHUsIX BEJINYHHA ONPEACIUTEINS HE MEHSETCS
e B kakux ciydasx onpeneiauTesb paBeH Hyr0? UTo cienyeT U3 paBeHCTBA OMPENEIUTENs Hy k0 ?
e JlaiiTe ompepereHHe MUHOpPa W aiNreOpaMyecKoro JOMOJIHEHHS 3JIEMEHTa OIpenenuTeNs.
ChopmynupyiiTe NpaBUIIO BEIYACICHUS ONPEIEITUTENS.
Kak ocymecTBisroTcs TMHENHHBIE Ollepalii HaJ MaTpULaMu?
Kaxk nepemuoxkarorcst e Matpuiisl? CBoMCTBA MPOU3BEICHUS MAaTPULL.
KaxoBa cxema HaxokieHUS] 00paTHON MaTPHIIBI?
Jaiite onpeneneHus pelieHus CUCTEMBI JIHHEWHBIX anreOpandecKkux ypaBHeHui. Pacmmdpyiite
MIOHATHSA «COBMECTHASD), KHECOBMECTHAS, «OTpeAeNEHHAs», HEONPeAeIEHHA» CUCTEMBI.
Hanummure popmynsr Kpamepa. B kakom ciydae OHU IpUMEHUMBI?
Uro HazpiBaeTcs panroM marpuilsl? Kak on Haxoaurcs?
Cdhopmynupyiite Teopemy Kponekepa — Kanemmu.
[Ipn KakWx YCIOBHSIX CHUCTEMa JMHEHHBIX anreOpanvdecKruX YpaBHEHUH HWMeEeT MHOKECTBO
pemennii? Korna oHa HMEET €MHCTBEHHOE peIlIeHUE?
Onumute merox ["aycca penieHus: cUCTEM JTMHEHHBIX ypaBHEHHH.
e Kakue Hen3BeCTHBIC HAa3bIBAIOTCS CBOOOHBIMH, a KaKue 0a3UCHBIMU?
e Kakne 0coOOEHHOCTH pEIlIeHHsT OJJHOPOJIHBIX CUCTEM JIMHEWHBIX anreOpanveckux ypaBHEHHH Bl
3Haere?
e Kak crpoutcs pyHnameHTanbHas CUCTEMa PEILICHUN ?
e  Kaxk BBHINOJHSAIOTCS TUHEHHBIE ONlepaliuy Haj BeKTopaMnu? KakoBbl CBOMCTBA 3THX oneparuii?
e Kakue BEeKTOpa Ha3bIBAIOTCS JIMHENWHO 3aBHCHMBIMH, a KAKHE JINHEHHO HE3aBUCUMBIMU?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Uro Takoe 6a3muc? Kakme Bekropa 00pa3yroT 6a3uc Ha INIOCKOCTH U B IPOCTPAHCTBE?

Kaxoit 6a3uc Ha3pIBAIOT ACKAPTOBHIM?

Uro Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3BIBAETCS CKAISPHBIM IMpom3BenecHUEM BeKTOpoB? KakoBbl ero coiictBa? s pemieHus
KaKuX 3371a4 U KaK OHO MOXET OBITh HCIIOJIb30BaHO?

Uto Ha3bIBaeTCSA BEKTOPHBIM IpOM3BeAcHNEM BeKTOpOB? KakoBbl ero coiictBa? s pemieHus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

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

3anuniuTe B BEKTOPHOW W KOOPIMHATHON (hopMax YCIOBHUS KOJLUTMHEAPHOCTH, OPTOTOHATHLHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKUS Ha TUIOCKOCTH, €€ o0Iee ypaBHEHUE

JaiiTe moHATHE HOPMAaJIbHOTO W HANPABISIONIETO BEKTOPOB IMPSMOW HAa IIOCKOCTH, YTIOBOTO
Koddunmenra.

3anumnTe pazIUYHble BHUABI NPSIMONM W YKaXUTE€ TIEOMETPUYECKUH CMBICI TapaMeTpoB
YpaBHEHUSI.

3anummuTe YCIOBHA MapaJuICJIbHOCTH U MEPICHAUKYIAPHOCTHU MPAMBIX Ha INIOCKOCTH B ClIydac
Pa3TIUYHBIX BUAOB YPaBHEHHH MPSIMBIX.

Kak HaiiTi TOUKY nepecedeHnst MPSIMBIX Ha TUIOCKOCTH?

Kak BeramcisieTcst pacCTosHUE OT TOYKH JI0 MPSIMOM Ha TIOCKOCTH?

Jaiite omnpeneneHne AIIIUICA U 3aNUIINTE €r0 KAHOHMYECKOE ypaBHEHHE.

Jaiite onpenenenne rurnepOOIIbI U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHUE

Jaiite onpenenenne mapabobl U 3aNUININTE €€ KAHOHUYECKOE YpaBHEHUE

WznoxunTe cxeMy mpuBeneHUs] OOIIETO YPaBHEHUS KPUBOW BTOPOTO MOPSAKA K KAHOHHYECKOMY
BULY.

[JaliTe NoHsTHE NONSIPHON CUCTEMBI KOOPIUHAT.

OnuimTe mapameTpuveckuil Cocod MoCTPOSHUs JIMHUH Ha TUIOCKOCTH

[TnockocTs, €€ obiee ypaBHEHHE

Kax ompenensieTcss B3anMHOE PACIIOIOKEHUE TUIOCKOCTEH? 3aMuImuTe YCIOBUS HMapalIeIbHOCTH
Y IEPIIEHANKYISIPHOCTH TUIOCKOCTEH.

Kaxk Bpramcnsercs pacCTossHAE OT TOYKHU J0 TIIOCKOCTH?

3anummTe pasTUYHbIE BHUAbI YpPaBHEHHWH TMIPSIMOW B TPOCTPAHCTBE W IMOSICHUTE CMBICT
rapaMeTpoB, BXOAIINX B YPaBHEHUSI.

Uznoxure cxemy npuBeeHHs 00X ypaBHEHUH MPSIMON K KAHOHUYECKOMY BHUITY.

Kak ompesiennts B3aMMHOE PACIIOIOKEHHUE MPSMBIX B IPOCTPAHCTBE?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Kak BeramcinsieTcst paccTosHIE OT TOYKH JI0 IPSMOI B TPOCTpaHCTBE?

Kaxk onpenenutsh B3aUMHOE pacIiOIOKEHHUE MPSMOH M THTOCKOCTH?

Kax ummeTcs Touka nepeceueHus mpsSMon U IIIOCKOCTH?

HazoBuTe moBepxHOCTH BTOPOTO MOPS/IKA W HAIUIIUTE UX KAHOHUYECKHUE YPaBHEHMS.
ChopmynupyiiTe MOHATHE MTpeIeia YHCIOBON TOCIEI0BATEIFHOCTH
Chopmynupytite moHsTHE TIpenena QyHKIIUN OTHON IIepeMEeHHON

Uro Takoe 0THOCTOPOHHHE TIPEeNTbl PYHKIIUN B TOUKE?

Chopmymnupytite moHATHS OECKOHEUYHO Majoi 1 OECKOHEYHO 0ombmoi mpu X —> a bymHKIHH

IIepBblil 1 BTOpOI 3aMedaTeIbHbIE MPEAEIIbI

Kak cpaBHuBaroTcss OeckOHeUHO Majble BeMWYMHBI? YUTO Takoe OTHOCHTENBHBIN IMOPSIIOK
Majioctu?

Kakne OecxoHeuHO Mayble  Ha3bIBaIOTCA  OKBHBaJeHTHBIMH?  [lpuBeamre  mpuMepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a12a10T ()yHKIIMH, HEMPEPHIBHBIE HA 3aMKHYTOM MIPOMEXYTKE?

UTo moHMMAIOT MOJ] TOUKOH pa3pbiBa QyHKIMH? Kakue pa3pbiBBI pa3indaroT?

Kak cBsi3aHbl IOHATHS HEMPEPBIBHOCTH U AU PEepeHIINPYEMOCTH (HYHKIIUU B TOUKE?

3anumuTe npaBuia auddepeHIpoBaHs 00paTHON M CIOKHOU (QYHKIIUH.

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

Uro Takoe nuddepennman pynknnn? KakoB ero reoMeTpu4ecKuii CMBICH?

Kaxumu cBoiictBamu obnanator nuddepenmmpyemoie GyHKITUN?

Kak naxonsarcs nuddepeHnuansl 1 MPOU3BOJHbBIE BEICIIMX MOPSIAKOB?

®opmyna Teinopa

Uro takoe Touka sKcTpemyMa pyHkunu? Kakue Touku skcTpemMmyma ObIBaroT?

Heo6xonumoe ycnoBue cymecTBOBaHUsI SKCTpeMyMa 1uisl AuddepeHnupyeMon QyHKIUH
JocTaTtouHble yCIOBHS CYIIECTBOBAHUS SKCTpEMyMa

CxeMa mccineJoBaHus Ha OKCTPEeMYM (YHKIIH OJTHOTO IIEPEMEHHOTO

CxeMa HaxOXIEHHS HaAWOOJBIIET0 W HAWMEHBLIETO 3HA4YeHUs (YHKIMM Ha 3aMKHYTOM
MIPOMEXYTKE.

[aiiTe onpezaeneHre BITYKIOCTH U BOTHYTOCTH KPUBOI HA POMEXKYTKE.

Kakwne Touku Ha3BIBAIOTCS TOUKAMHU mepernoda?

Uro HazpiBaeTcs acumnrtoTol rpaduka pynkuun? Kakne aciMITOTHI pa3invaroT?

B uwem cocrout mpaBwio Jlomwrama? Jlns pacKpeITHS KaKWX HEONPEACIEHHOCTEH OHO
pUMeHseTcs?
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Jaiite onpenenenne mpeaena GyHKIIMA HECKOJIBKUX TIEPEMEHHBIX.

Chopmymnupyiite ornpeieneHne 9acTHBIX MPOU3BOAHBIX TS (DYHKITUH HECKOIBKIX TePEMEHHBIX.

Uro HazwsBaercs auddepernnanom GyHKIINH HECKOIBKIX TePEMEHHBIX

B uem cocrosar mocrarounsie ycimoBus auddepeHImpyeMocTrH (PYHKIMH HECKOIBKHX

MIepEMEHHBIX ?

e Kak HaxoAsTCA YacTHbIE MPOU3BOJHBIE BRICITNX MOPSAAKOB? ChopMyTHpyTe yCIOBHS PAaBEHCTBA
CMEIIIaHHBIX MPOU3BOTHBIX.

e Kak nmryTes kacarenbHas ITIOCKOCTh M HOPMaJlb K TOBEPXHOCTH?

o CdopmynupyiiTe ompenencHue 3KCTpeMyMa it (YyHKIUH HECKOJIBKUX MEpEeMEHHBIX. KakoBbI
HE0OXOUMBIE YCIIOBHUS €T0 CYIIECTBOBAHMS?

e CdopmynupyiiTe IOCTaTOYHBIC YCIOBHS CYHISCTBOBAaHHS OKCTpeMyMa il (QYHKIUH ABYX
IIePEeMEHHBIX

e llpuBenuTe cxeMy HaXxOXXACHUS HaWOOJBIIET0 U HANMEHBIIIETO 3HaUeHUS (DYHKIMH B 3aMKHYTON

o0macTH.

5. Mertoanyeckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOANYECKHE YKA3aAHUS

1.

KonTtponbHas pabora

B cemecTtpe CTyzneHTHI BBIIONHSIOT 6 KOHTPOJBHBIX PadOT, coaepKaHHWEe KOTOPHIX OXBATHIBAET BCE AMCLMILIMHBL
Kaxxnomy cTynenty BeiaeTcst cBoii BapuaHT. KoHTposbHBIE pabOTHI MPOBOASTCA B YacChl MPAKTUYECKUX 3aHIATHN. 3a
KaXIyl0 KOHTPOJbHYIO pPa0OTy MaKCHUMalbHBIH Oani ompeaensercss B COOTBETCTBHE C PEHTHHI-IUIAHOM
JUCLUTUINHBL.

Kpurtepumn oueHku 3a1aHusi:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIY4alOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, peIyCMOTPEHHOTO 3a
Hee B COOTBETCTBHE C PEUTHHT- TUIAHOM, Ha JI0JII0 BEPHO BBHIMTOJHEHHBIX 33/IaHUH.

W13

B cemectpe ctyaents! BemnonnstoT 8 /13 nmo Bcem pasaenam nporpaMMbl JUCHUIINHBL. Y KaXI0TO CTy/IEHTA B
rpymnre cBoil Bapuant UJ13, HoMep BapraHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TpyTIIbL.

[IpenonaBarens oOecriednBaeT CBOEBPEMEHHOE MOIyUeHHE CTyieHTaMu BapuanToB M/J13, a Takxe

MPEOCTABIISET AIIEKTPOHHYIO CChUIKY Ha coopHuk M/13. Bece UJ13 pa3menieHbl B 2IEKTPOHHOM KypCe T10
JUCIIMIIIIVHE.

W13 BBINONHAIOTCS B OTACIBHON TETpaau, NpH 0POpPMIIEHUH KaXI0ro 3afaHusl 00s3aTeNIbHO YKa3bIBACTCsl €ro




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

HOMEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKOTO 3aaHusl. PereHne kaxaoro 3a1anus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHHUEM UCIIOJb30BAHHBIX METOJIOB U
dhopmyn. /I3 mpoBepsieT mpernogaBatenb, BEAYIIHA TpakTHdeckue 3asaTis. CTyIeHTHI TOJDKHBI BHITONHATE /13
110 KOHTPOIJIbHOU paboTh! o Teme. 3a kaxmoe M/[3 BricTaBmstoTcs 6ayuibl, MAaKCUMATBHBIN Oalil yKa3bIBaeTCs B
PEUTUHT-IIIIaHE.

KpuTtepun ouieHKH 0JHOTO0 3aaHHS:
3aaHne CYNTAETCS 3a4TEHHBIM, €CIIU BBEIITOIHEHO 00JIee MOJIOBUHEI 3aJaHUH
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpAIllacTCs CTYICHTY Ha JOPaboTKY.

CryaeHThl MOTYT HUCTIPABIISATH HEBEPHO PEIICHHBIC 33a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPoBepKy. [Ipenonasarens
MOJXKET Y4eCTh UCIIPABJICHUS U J00ABUTH OaJIIbl K TIPEIABIIYIIIM

DK3aMeH

«lMonoxceHue o nposedeHUU MeKywe20 oueHUBaHUA u npomexcymoyHoii ammecmauyuu 8 TIY» npuka3 Ne88/0d om
27.12.2013 2., «Pykosodawjue mamepuasnsi N0 meKywemy KOHmposio u ycrnesaemocmu, npomexcymoyHoii u umozaoeoli
ammecmayuu cmydeHmoe TOMCKO20 noaumexHu4eckKoz20 yHueepcumema (npukas Ne77/o0d om 29.11.20112.)»)

Ha sx3amMeHe cTyeHTy BBIIAIOTCS OWIIETHI, BKIFOYAIOIHE TEOPETHIESCKHUE BOTIPOCHI U MTPAKTHYECKUE 3a/TaHusI.

[penonaBarens, NpoBeprB padOTy, B X0JI€ YCTHOM Oece/lbl CO CTYIGHTOM MOXKET 3a/IaBaTh BOMPOCHI TI0 CAMOMY
Ousery, a TakXke JONOJIHUTENbHBIE BOIPOCH! [0 TEOPHUHU M NPAaKTHKe. B uTore cryneHT HabupaeT HTOrOBbIN Oa 3a
9K3aMeH, MakcuManbHO 40 6anoB. OueHKa 3a AUCIUILIHHY GOpMUPYETCs Kak UTOroBas 3a paboTy B ceMecTpe
9K3aMEH B COOTBETCTBHE C IPUHSTOMN LIKAJIOW OLIEHUBAHUSL.

CTy,Z[eHTBI, HEC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOTyT MEPECAaTs €To B IICPUOAbLI TUKBUAAINN
3aJI0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH ITPOLIEypOi.

PeSy.TIBTaTBI HpOMe)KYTOqHOﬁ arTecralnuu O(bOpMJ'IHIOTCfI B€AOMOCTBIO 1 BHOCATCSA B 3a4YCTHYIO KHUXKKY
oOyuarolerocs.
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