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1. Poab qucuunimubl «Matematuka 1.1» B GopMHUPOBAHUM KOMIIETEHIIUI BHINYCKHUKA:

JeMeHT e Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHii)
. o
00pa3oBaTeIbHOMI W
Cemectp KOMIIETCHIUU HaunmeHoBanue KoMIneTeHIMH
NPOrpaMMsl (AMCUUILIMHA, H
npasrika, THA) Kon anMeHOBaHMe
VK(Y)-1 CriocobeH OCyIIECTBIATH MOUCK, Brnageer onpiToM NpUMEHEHUS! 3aKOHOB €CTECTBEHHBIX HayK M MaTeMaTHYECKUX
KPUTHYCCKHH aHAIIM3 U CHHTE3 VYK(Y)-1.B1 METOJI0OB M MOJIeIIeH 71l pelIeHus 3a/1ad TEOPETUYECKOro U MIPUKIIaJHOTO
nH(OpManyH, IPUMEHSTh Xapakrepa
CHUCTEMHBIN noaxoa sk peIICHUs
IIOCTABJICHHBIX 3aJa4
YK(Y)-1.V1 YMeer pemath 3a1a4i TEOPETHUECKOT0 U MPUKIIAJHOTO XapaKkTepa
YK(V)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMAaTHYECKUAE METOIBI TEOPETHUECKOTO
xXapaxTepa
Martemaruka 1.1 1
VK(Y)-1.B2 Birageer penpoyKTHBHEIME METOJAaMH{ IO3HABATENbHOH AESTENEHOCTH U
’ MBICITUTEIILHBIMY OTIEPAllUsIMU JUISl pELIeHHs 3a]1a4 eCTECTBCHHOHAYYHbIX 33134
YK(VY)-1.¥2 YMeer 060011aTh YCBOSIEMbIC 3HAHHSI €CTCCTBCHHBIX HAYK KATCTOPHIMHU
CHCTEMHOTO aHaJli3a U MOAX0/Aa U MBICIIUTEIbHBIMU ONEpalUsAMU aHAJIN3a,
CHHTE3a, CPAaBHEHHUS U OLIEHKH
YK(V)-1.32 3HaeT penpoayKTHBHBIE METOIbI MTO3HABATEIBHON AEATENHLHOCTH, IPU3HAKU
CHCTEMHOTO ITOJIX0/Ia ¥ CHCTEMHOTO aHaN3a
2. Iloka3aTesid M MeTOJbI OLlEHUBAHUS
IiaHupyeMble Pe3yJIbTAThI 00YYeHHsI 110 JUCUUILIHHE Kon unaukaropa HaumeHnoBanue pasiena MeToabl OLEeHHBAHUS
Kox HaumeHoBaHue JOCTHKEHU S JHCHUILIMHBI (0L eHOYHbIE MEePONPHUSATHS)
KOHTPOJIMpPYeMoii

KOMIIeTeHIuU (M1 ee

4acTH)




P 1 | Bnaneer YR 1. Jluneiinast anredpa KonTposbHast pabota
OCHOBHBIMHU IIOHATHUAMHU H MCETOAAMHU JIMHCUHOU aﬂrerLI, 2. BeKTOpHaﬂ aJ'Il"e6pa I/IH3
AHAIIMTHYECKOM reomMeTpun U AupGepeHIInanbHOTO HCUUCICHUS 3. AHATHTHUCCKA
(GYHKIMY OHOW M HECKOJIBKUX TIEPEMEHHBIX reOMeTpHs DK3aMeH
4.BBeneHue B aHAIN3
5. duddepennmanproe
UCYUCIICHNE (PYHKLIUU
OJIHOM MepeMEHHOM
6. luddepennnanpaoe
UcuKcaeHne GpyHKImuu
HECKOJIbKUX TIEPEMEHHBIX
P12 | Ymeer YR®)-1 1. Jlunelinas anreGpa Konrponbsuas pabora
BBIYUCJIATH ONPCACTIUTEIIN, BBIIIOIHATH Z[CﬁcTBPIﬂ ¢ MaTpulamu, 2. BeKTOpHaﬂ anre6pa I/II[B
HCCIEe0BaTh U pellaTh CHCTEMbl JIMHEHHBIX alreOpanvecKux 3. AHAIUTHYECKAs TecTupoBaHHUe
YpaBHCHUU, MIPOU3BOANTH JACHUCTBUA Hazm BCKTOpPAMMU; FGOMeTpI/ISI 9K3aM€H
TCOMETPHUUCCKN W AHAJIUTUYCCKU TMPCACTABIATL MNPAMYIO U 4.BB€,Z[€HI/I€ B aHAIN3
IIJIOCKOCTh, YCTAaHaBJIMBATh B3aMMHOC PACIIOJIOKCHUS MPAMBIX 5 I[I/I(l)(l)epeHIH/IaJ'IBHOG
U IUIOCKOCTEH; TPUBOAUTH OOIIHME YpaBHEHUS KPHUBBIX H )
y UCUKCIeHne QyHKIMN
TIOBEPXHOCTEU K KAHOHUYCCKOMY BUAY U CTPOUTH HX; HAXOIUTH o o
y 5 OJIHO¥ TIepEMEHHO
npeaesasl  GYHKIMHA ©W  YHCJIOBBIX  MOCJICIOBATEIBHOCTEH;
6. luddepenmansHoe
muddepeHnupoBaTh W UCCIENOBaTh (GYHKIHH OJHOTO H
HCUH
HECKOJIbKUX NEPEMCHHBIX ¢ creHne q)yHKHHH
HECKOJIbKUX TIEPEMEHHBIX
PA3 | 3naer YK@)-1 1. Jluneiinas anredpa KonTposbHas padora

anreOpy MaTpull, OCHOBHBIC XapPaKTCPUCTUKA MATPHIl, KX
OIpE/IeJICHHUs] U CBOMCTBA; METO/Ibl PEIICHUS] CUCTEM JIMHEUHBIX
anreOpanveckux ypaBHEHWH; METOIbI BEKTOPHOW anreOphl;
CBOHCTBAa M YpPaBHEHHS OCHOBHBIX TE€OMETPHUYECKHX O00pazoB
;OCHOBHBIE TOJIOKEHMSI TEOPUHU TPEENIOB; MpaBuiaa U METOJbI
HAXOXKJCHUS IPOU3BOAHBIX (QYHKIUH OJHOH ¥ HECKOJIBKUX
MIEPEMEHHBIX, CXEMY TIOJIHOTO UCCIIeAOBaHMS ()yHKIIHU

2. BextopHas anrebpa
3.AnanuTnueckas
TeOMeTpHUs

4.BBeneHNE B aHAJIN3

5. duddepennnansHoe
WCYHCIIEHUE (PYHKIUH
OJIHOM MEpPEMEHHOM

6. luddepennnanpHoe
HCYHCIIeHUE (PYHKIINH
HECKOJIbKUX MePEMEHHBIX

W13,

DK3aMeH




3. IlIkaxaa OICHUBAaHUSA

ITopsimox opraHu3anuy OLUEHMBAHUS PE3YJIbTaTOB OOYyUYEHHUS B YHUBEPCUTETE PETIaMEHTUPYETCS! OTAEIbHBIM JIOKAIBHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHUBAaHUS PE3yJIbTaTOB 00y4eHUs: B TOMCKOM MOJIMTEXHUYECKOM yHUBepcutere (CrcremMa OleHHBaHUS)» (B ACUCTBYIOLIEH pelakium).
Hcnonb3yercss OamiibHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3ysibTaToB oOyueHus. VToroBas oleHka (TpaAULMOHHAs U JIMTEpHas) MO BHUAAM
yuebHoil nestenbHOCTH (M3yuenwe aucuuiuimd, YWUPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) ONpEAessieTcss CyMMOW OaioB IO
pe3yJbTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTaluy (MTOroBas peiTUHIoBast orjeHka — MakcuMyMm 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0anIoB 3a OLCHOYHBIC MCPOIIPUATUSA TCKYHICTO KOHTPOJIA U HpOMC)I(yTO‘IHOfI aTTeCTallunu
YCTaHaBJIMBACTCA KAJICHAAPHBIM pef/'ITI/IHF-HJIaHOM JUCHUIIINHBI.

PGKOMGHZIyeMaﬂ mIKaja aJjisi OTACIAbHBIX OLIICHOYHBIX MepOHpI/IHTI/If/'I BXOOHOI'0 ¥ TCKYIICTO KOHTpOJ'DI*

% BBINOJIHEHHSI CooTBercTBHE
3aJaHust Tpa}:lﬂllHOHHOi/'l OLICHKEe Ol'[pe}leﬂel'll/le OREHKH
90%+100% «OTauaHO» OTiIn4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTUYECKON e TeTbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopo1o» JlocTaTo4HO TOJIHOE TOHUMAaHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKO e TeTbHOCTH, HEOOXO0AUMBIE PE3YJIbTATHI
00y4eHust chOpMUPOBaHBl, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJMYECTBOM 0aJIOB
55% - 69% «Y 1OBJL» [Tpuemnemoe MOHUMaHKE TIPEAMETA, yIOBICTBOPUTENbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTHUYECKOH JeITeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJlJIOB
0% - 54% «Heynoi.» Pe3ynpraTel 00yUeHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM
[Mxana JJI OLICHOYHBIX MCpOHpI/IHTI/Iﬁ JK3aMeHa*
% BBINOJTHEHUS JK3ameH, CooTBeTcTBHE
3aJaHHI JK3aMeHa 0aJLI TPAANIHOHHOI OLleHKe Ompenenenne onerin
90%+100% 18 +20 «OtnuyHO» OTnu4HOE NOHUMAaHKE IIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM IIPAKTUYECKOHN NEATEIbHOCTH,
HEOOXOANMBIE PE3YJIbTAaThl 00y4eHHs chOpMHUPOBAHBI, X KAUYECTBO OLEHEHO KOJIMYECTBOM 0ajuioB, OM3KUM K MAaKCHMAJILHOMY
70% - 89% 14+17 «Xopo1o» JlocTaTo4HO TIOJIHOE TIOHNMMAHUE MPEIMETa, XOPOIINE 3HAHUS, yMEHHS U OIIBIT MPAKTHUECKOM NeITeIbHOCTH, HEOOXOANMBbIE
pe3ysbTaThl 00y4eHHs COPMHUPOBAHbI, KAUECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y I0BIL» [MpuemneMoe MoOHUMaHUE NPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS 1 ONBIT NPAKTHIECKOH AeATeIbHOCTH, He00X0IMMbIe
€3yJIbTaThl 00y4eHusi COPMUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMUECTBOM OAJIIIOB
0% - 54% 0+10 «Heynosn.» PesynbpraTel 00y4deHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JJOCTATOUHBIM TPEOOBaHUSIM

4. IlepeyeHb THNOBBIX 33/IaHUI




OueHo4HbIe MEPONPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

KonTponbnas pabora

KonTpoabsnas padora «/Iuneiinasi anredpa»
BAPUAHT Nel

2 4 -3 1

1. lan onpenenurenb -1 ! 01
’ 3 2 4 0

0 -1 1 3

a) 3anumuTe pasiaokeHHe JaHHOTO ONIPEAEIHUTENS 110 YeTBEPTOMY CTOJIOIY;
0) BBIYMCIINTE OTPENICIUTEINb, TOIYYNB IIPEIBAPUTEIBEHO HYJIN B KAKOH — JINOO CTPOKE MU CTONOIE.

X+2y—z=-1,
2. Pemnth cucteMy ypaBHEHHUI! METOJIOM 00paTHON MaTPHIIbL: 3y—z=1,
x+4y+z=35.

3HaUYeHHUE X BBIUYHCIIHTH TAKXKE METOAOM KpaMepa.

3. HCCHCI[OB&TB CI/ICTCMy Ha COBMECTHOCTb U pCH.[I/ITB METOAOM Faycca
Xy +xy;+x, =1

X, —X3—Xx4 =2
X+ Xy + X3 =4

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

4. [lana cuctemMa OJHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) JIokaxxuTe, YTO CUCTEMa UMEET HETPHUBHAIILHBIC PEIICHIS,;
0) Haiinute obiiee perenne CUCTEMBI;
6) HaiinnuTe QyHIaMEHTANbHYIO CUCTEMY PEIICHHUH.

. Ilpu kakux 3HaUEHUSX NapameTpa A crcrema IMHEHHBIX YpaBHEHUH




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

2 1 14
C pacUIMPEHHON MaTpuLEeit I A 13| coBmecrna?
1 20 14

KonTtpoabHasi padota no teme «BekTopHas anredpa»
BAPUAHT Nel
I. Jlanbl ueTbipe BekTopa: d = {4,5,2}; b = {3,0,1}; ¢ = {—1,4,2};a7 = {5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI ,l; ,C 00pa3syloT 6a3uc U HaiTH pasnoxkenne Bektopa d B 3ToM Gasuce.

2. HaiiTi KOCHHYC yIia MeKTy BeKTopaMu d u b .

3. Haiftu 1nuny Bextopa g€ = d + 2b +3¢C .

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

4. Haiitn 06béM mupamuasl ABCD  n jnmBy BBICOTHI , OnylieHHOM U3 Bepunbl D) Ha rpans ABC .

_ -

5. Haiitu npoexrmio Bextopa AB mHa ock Bextopa CD .

6. Haiitu xoopauuarsl sekropa [(BC + AB),CB].

ql=2.(p"q) =

Omnpenenuts: a) KOCHHYC TYNOTO yIJla MEXIly AMaroHaJIsiMKi; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

I L . -
II1. MapanienorpaMm nocTpoeH Ha Bekropax d = p+4q, b = E(p -q), Tne |p| =4,

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

1. OmnpenenuTh MpH KaKUX 3HAYCHHUAX @ TpsMast

(a+2)x + (@*-9)y + 34’ - 8a + 5 =0 mnapamnensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS NMPSAMBIX, HapAIIIETBHBIX HPAMON

3x - 4y - 10 = 0 w oTcTOAIUX OT HEE HA pacCTosTHUE d=3
3. JlaHbI BepIIMHBI TpeyroyibHuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BBICOTHI U3 BEPIIUHB A 1 ypaBHEHHE MeAWaHb! U3 BepuHbI C.

4. TIpuBecTH K KAHOHUYECKOMY By, HA3BaTh M OCTPOUTH
kpuBble:  a) 16x? + 257 +32x - 100y - 284 = 0;

T

3




O1ueHoYHbIE MEpPONpPUATHS

l'[pﬂMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

6) 7 -4y-20x+24=0.

5. W3 obmux ypaBHeHnit mpsimoit :  2x +y—3z7—9 =10,
2x+  3z+4=0
MOJTyYHTh KAHOHUYECKUE U IapaMeTpUIecKOe YpaBHEHHS MPSMOM.

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

7. IlocTpouTs T€I0, OTPAHUYEHHOE IOBEPXHOCTIMU
=z

x+ty=2,
y=0,z=0.

KOHTpOJ’IbHaﬂ paﬁoTa no TeMe «BBegeHue B aHaIM3»

I. Bbiuucaumu npedesivl

/ 2 2
1+ 6 2
3. lim— 4. lim 222X
x—1  2x x> 3x2 41
[ 2 2
-3-1 )
5. pim =371 6. lim —>
x—2 x-=2 x—01—cosx
x’+1
+2) x 2 -
7. lim (x J t 8. lim X +2) lr12;
x—oo\ X —1 x—0 x2
2x X :
- . smi2—x
9. lim c. 10. lim (2-x)

‘ x—0 X x—2 1[2x_2 )




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

I1. Onpenenuthb nopsiaok 6. M. o(x) npu X —> 0 ornocutenbuo X:

1. a(x) =In(1+3x* tgx), 2. a(x)=~2x+1-1.

II1. HajiTu TOukHu paspbiBa pyHKIMH, yKa3aTh uX Xxapakrep. [loctpouts rpaduk GyHKIUHM B OKPECTHOCTH TOYEK
pa3pbiBa:

0, eciu x <0, -

l. f(x)= x% ecu 0< x <1, 2.y:71, 3. y= 5

x+2,ecau x > 1.

KonTpoJsbnas padora
no teme «JIupdepennuanbHoe ucunciaenue GyHKIUH OTHOTO NePeMeHHOI 0>
BAPUAHT Nel

[. HailTu npousBojHbIe cieAyouux GyHKIUHI:

X
5 X | Ay ctg( \ﬁ)
1. y=(e"%% +3x)7; 2.3 +37 =x-2y; 3. y=(tg2x) 2,
d’y
II. HaiiTu BTOpYIO IPOU3BOJHYIO -
X
2 —
X x =cos(t/2), ,
Ly=——— 2 ] 3. y=sin(x—y)
¥2 1 y=t—sint.
III. . ITonb3ysice npaBuiioM JlonuTans HaiTH Ipeaesbl:
X
2 1 CoS —
L. lim - — 2. lim (sin7zx)
x—>1x—1 Inx x—=1-0
1

IV IlposecTu nonHoe uccnegosanue QyHkuuu ) = Xe X 1 noctpouTts eé rpadux




l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

O1ueHoYHbIE MEpPONpPUATHS

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

1. Haiit 1 mocTpouTh 00JIaCTh ONpenesieHNs] PYHKINU:

zzJ;m@—x—yL

Harity yxaz3aHHBE OPOU3BOIHEE

IT.
2
241 ou oOu Ou O°u 0
u=(y)" . —, =1
Oox Oy 0z Ox0Oz
2 (x ou ou ou
III. IpoBeputs, yaosneropsiet 11 Gpynkmus U = X~ F| —,— |ypaBuenmo x — + yV—+z—= 2u.
z X ox oy 0z
2 2
Iv. CocTaBuTh ypaBHEHHE HOpMajid K TMOBepxHOcTH X — 2x + 6y -z =4 napamiebHO  TIPSIMOM
x y—-2 z-1
1 3 4
V. Haiitu Hanbonblee 1 HAMMEHbIIee 3HaUeHHe QYHKIMU: Z = 8x + Y — Xy B 3aMKHYTOii 061acTH,

OTrpaHUYEHHON JTUHUAMU X = O,y = O,x +y= 10.

IIpuMep BapuaHTa UHAMBUYAJIbHBIX 3aJaHUM.

3.




O1ueHoYHbIE MEpPONpPUATHS

l'[pnMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

INuneinan anrefipa

[

Buruncnurs OIpeleTHTENN

12 3 -1 2 -7 -3 2 4
11 0 -1 -2 011
o VR L P
-2 '8 1.=1 -3 =221
Hasra marpuny X w3 ypasredns. Uaenath nposepky
1 2 2 1 11 -15
2 1 =2|.X=| 2 -8 3
2 -2 1 11 7 0
PetnTh cHCTEME! MMHERHEIX YPaBHEHHI:
a) meronos Kpamepa, b} smaTpu4HEM MeTOmOM
dc+dy—2z2=126 ZH+M—z2= 5
a) r— y+3dgzg=-2 ) { dz+By4+z=7
dr—3dy+Hz2 = -2 dz —fGy+z=10
Pemmre cncressl MeTonon ['ayoca
ra =3z +dz; = =5
. T — 2y 43y = —4
“\ 32y 42z, —hey = 12
-‘E'] +3I: —FI:I'; — o
1 oz +-'-3IJ‘:|_ —dxy = 1
Ty +adrs 4+2ry =2y 41y = -1
B ¢ r =2z 4xTy —ky —Ip = 3
ry —dry 4wy 41y I = &
ry +2re 4y —1y 1 = —1
Iy +re —xz; +ry =10
Iy —r iy —ry =10

€ ]31‘1 +zrs —r3 +z4 =0




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

TectupoBanue —
HE3aBHCHMBIN KOHTPOJIb
HOKO (PTI1 u PT2)

Bomnpocsr:
1. C nomo1ibto 371€eMEeHTapHbIX [IPeoOpa30BaHUil pacCIIMPEHHAs MaTPULIA CUCTEMbI JINHEHHBIX

1 -1 2 0 1 | O
ypasaenuii npuBegeHa kBugy [0 0 0 0 O | 1 | BeiOepure BepHbIE yTBEPKACHUS, €CIH

01 02010

A — ocHOBHAas MaTpuia CUCTEMBEI, A - pacmipC€HHasA MaTpula CUCTEMBIL.

1. rang(A) =2

2. rang(A)=3

3. rang(A)=2

4. rang(A)=3

5. cucreMa cCOBMeCTHa
6. cucTeMa HECOBMECTHA

2. Beicota tpeyronpuuka ABC , omymennas u3 Bepumnbsl C,eciu A(3;1;2), B(5;—3;6),
C(3;0;4) pasHa

3. Paccrosmue Mesxky hoxycamu smmmca 5x° +9y” —30x+18y+9 =0 pasno

x=9t+1,
4. KocHHYC OCTPOTo yria MexIy npsMbiMu ¥ +4 _y—1_z+5 y 6 paBeH
10 -2 -1 y =0t
z=3-2t
5. YcranoBute cooTBETCTBUE MEXKAY DyHKIMEH U e€ quddepeHnnanom
byHKIHS MIPOU3BOHAS
y= 3sin x _ cosx
dy=—T——%
34/sin” x




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

y:«/sinx dy= COSXx dx
24/sin x
b= 1 dy =— COS X dx
\/sin x 24/sin’ x
y= 1 dy =— COSX dx
Usin x 3:/sin* x
CcoS X
dy =————dx
23/sin x
d ! d
Yy =—F—=dax
24/sin x

6. Onpenennre NOPsIOK MAJIOCTH OECKOHEYHO Majol (PYHKLIUU

0

K:

7. DyHKIMSA y = 6x - > YOBIBAET JId 3HAYCHUH X
1'x € (—0;1/2)
2. xe(1/2;+0)

3. xe(—0;—1/2)U(l/2;40)
4. x e (=1/2;+»)
S xe(1/2:0).
8. st dyukuun z = z(X;)) U3BECTHO

1
OTHOCUTEIBHO — IIPH X —
X




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

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

ZH
XX

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

Torna rouka M

SIBJISIETCS] TOUKOW MUHUMYMa

HE SIBJISICTCS] TOUKOM IKCTpEMyMa
SIBJISIETCS] TOUKOW MaKCUMyMa
SIBJISIETCS] CTAlMOHAPHOW TOYKOU
HE SIBJIIETCSI CTALIMOHAPHOM TOYKOU

DK3aMeH

—_—

[IpuMepbl 3a/JaHUM Ha 9K3aMeH

TIIY JK3aMeH Kypc1

Bapnant 1

CdopmynupoBaTh 1 g0Ka3zaTh Teopemy Jlarpanxa.
YpaBHEHHUsI IPAMON B TPOCTPAHCTBE

1

. 2x+1 " 3x—2 -
Haiinure mpenpensi: @) |y B) 1im yeX
x—o0 X1 _3X x—>+0
Haiinute Bce 4acTHBIC MPOU3BOIHBIC TIEPBOTO MOPSAKA QYHKIMA 3 = 4/2 x2 -3 y.

1

X
Omnpezennte TOYKU Nepernda ¥ MATEPBAJIBI BBUTYKIOCTH M BOTHYTOCTH (DYHKIMH ) = X Set.

X] —Xp —2x3+x4 —x5=-2,

6 , Haiiaure olliee perueHne

" Jlana cuctema JIMHEWHBIX YPaBHEHHI —X] +2x) —x3+X4 —X§5=-—
X1 +x) —x4 +2x5=-1.
CHUCTEMBI

CocTaBbTe ypaBHEHHME IUIOCKOCTH, KOTOpas TPOXOAMT uepe3 Touku M (7,2, -3) u M,(5,6,—4)
napajiensHo ocu Ox.

[IpuBenuTe ypaBHEHUE KPUBOM K KAHOHHYECKOMY BHJIY M IIOCTPOUTE KPUBYIO




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

16x2 —9y% —64x+18y =89.

1. Haiitu nipenen lim o

DK3aMeHAI[MOHHBIN OmteT 1

3sin 2x -1

2x* +5x

. _ 3
2. 3anucath ypaBHEHHUs BCeX aCUMITOT KpuBoit ¥ = X~ In x.

3. UccnenoBaTh Ha 9KCTpeMyM (PYyHKLHUIO y = In Vx?+1+ arctg x.

4. Haiitu 1 n300pa3uth 061acTh onpeaeacHus PyHKINH z=Inx+,x-y

5. HccnenoBath Ha skcTpeMyM QyHKIHIO — z(X;)) = x% - y3 -3x+6y

4.
A(3;-451),

IK3aMeHAIIMOHHBIN Onjer Ne X
CxkangpHoe Ipon3BeIeHNEe BEKTOPOB, €0 CBOMCTBA U IPUMEHEHHE.

B3anmHOe pacnooxeHue NpsiMOi U INIOCKOCTH B IIPOCTPAHCTBE.

-3 2 5
Beraucnute onpenenurens | > 7 1l
-1 -6 4

Haiitn xocunyc yria npu BepuimHe 4 U mIomajab TPeyrojbHUKA ¢ BEPIIMHAMHU B TOYKaX
B(-2;8,0), C(-1;5;-2).




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

5.3anmcarh ypaBHEHHE MPSIMOM, mpoxomsaiieii yepes Touky M (—9;4) NEPHEHIAUKYIAPHO MPSIMOI

x—1 y+2
5 -7
o L | x=2t+7
6.Halitiu KOOpMHATBI TOUKH MIEPECCUEHUS TIPAMOH | (.4 HIUIOCKOCTH 3x+9y-3z+1=0.
z=5t-2
7.1IocTpouts
a) KPUBYIO x =—2 — /2 -3y ; 6) moBepxHOCTh 2x° +4y° —3z+1=0.

OK3aMEHAIIMOHHbIE BOIPOCHI
e Uro takoe onpenenutens? [lpu kakux npeoOpa3oBaHUsIX BEIIMUMHA ONPEACIUTEISI HE MEHSIETCS
e B kakux ciyyasx onpeneiauTesb paBeH Hyr0? UTo ciefyeT U3 paBeHCTBA OMPEAETUTENS HyIH0?
e Jlaiire onpexereHWe MUHOpPa W aiNreOpaMyecKoro JOMOJIHEHHS 3JIEMEHTa OIpereuTes.
CdhopmynupyliTe MpaBUIIO BEIYACICHUS ONPEIEITUTENS.
Kak ocymecTBistoTcs TMHEHHBIE ONepaliy Hal MaTpuLaMu?
Kax nepemuoxkarorcs nse Matpuilpl? CBoMCTBA NPOU3BEICHUS MAaTPULL.
KaxoBa cxema HaxoxkieHUS 00paTHON MaTPHIIBI?
Jaiite onpesneneHus pellieHus CUCTEMBI JIHHEWHBIX anreOpanuecKkux ypaBHeHui. Pacmmdpyiite
MIOHSTHSA «COBMECTHAs», KHECOBMECTHAS, «OTMpeAeNEHHAs, KHEONpeAeIEHHA» CUCTEMBI.
Hanummure popmyner Kpamepa. B kakom ciydae oHU IpUMEHUMBI?
Uro Ha3wiBaeTcst panroM mMarpuilsl? Kak on Haxoaurcs?
Cdhopmynupyiite Teopemy Kponekepa — Kanesmu.
IIpn KakMx yCIOBHSIX CHUCTeMa JIMHEHHBIX anreOpandecKuX YpaBHEHHH HWMEEeT MHOKECTBO
pemennii? Korna oHa MEET €MHCTBEHHOE pellieHue?
Onumnte Meron I'aycca pemeHns: cucTeM JIMHEHMHBIX ypaBHEHUI.
e Kakue Hen3BecTHBIE HA3BIBAIOTCSI CBOOOIHBIMY, A KaKue Oa3sMCHBIMU?
e Kakne 0ocoOGEHHOCTH peIIeHHs] OJHOPOAHBIX CUCTEM JIMHEHHBIX anreOpanveckux ypaBHEHUH Bl
3HaeTe?
e Kak crpoutcst pyHnameHTaIbHas CUCTEMA PEILICHUN?
e  Kak BBINOJHAIOTCS TUHEHHBIE ONepaliuy Haj BeKTopaMu? KakoBbI CBOMCTBA 3TUX oneparui?
e Kakue BeKTOpa Ha3bIBAIOTCS JIMHENHO 3aBUCHUMBIMH, a8 KAKHE JINHEHHO HE3aBUCUMBIMU?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

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

Kaxoit 6a3uc Ha3bIBAIOT ACKAPTOBHIM?

Uro Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3BIBAETCS CKAISIPHBIM Mpom3BenecHUEM BeKTOpoB? KakoBbl ero coiictBa? s pemieHus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3pIBaeTCS BEKTOPHBIM Ipom3BeAcHNEM BeKTOpoB? KakoBbl ero coiictBa? s pemeHus
KaKuX 33]1a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3bIBaeTCS CMEILIAHHBIM Mpou3BeaeHUEM BeKTopoB? KakoBhl ero coiictBa? s pemieHus
KaKUX 33729 U KaK OHO MOXET OBITh MCIIOIB30BaHO?

3anuniuTe B BEKTOPHOW W KOOPIWHATHON (pOpMax YCIOBHUS KOJLIMHEAPHOCTH, OPTOTOHAIBLHOCTH
¥ KOMILIAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKUS Ha TUTOCKOCTH, €€ o0Iee ypaBHEHHE

JaiiTe moHATHE HOPMAaIHbHOTO W HANPABISIONIETO BEKTOPOB IMPSMOW HAa TIOCKOCTH, YTIOBOTO
Koddumenra.

3anuminTe pazIUYHble BHUABI NPSIMOM M YKaKUTE TEOMETPUYECKUI CMBICH TapaMeTpoB
YpaBHEHHUSI.

3anummure YCIOBHA MapaJluICJIbHOCTHU U MECPICHAUKYIAPHOCTHU MPAMBIX Ha INIOCKOCTH B ClIydac
Pa3TUYHBIX BUAOB YPaBHEHHH MPSIMBIX.

Kak HaiiTi TOUKY nepecedeHnst MPSIMBIX Ha TUIOCKOCTH?

Kak BeramcisieTcst pacCTossHUE OT TOYKH JI0 IPSIMOM Ha TUIOCKOCTH?

Jaiite omnpeneneHne ITUICA U 3aITUIIINTE €70 KAHOHIMYECKOE ypaBHEHUE.

Jaiite onpenenenne rurepOOIIbI U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHUE

Jaiite onpenenenne mapaboIbl U 3aNUIINTE €€ KAHOHUYECKOE ypaBHEHUE

WznoxunTe cxeMy mpuBeneHUs1 0OIIET0 YpaBHEHUs KPUBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY
BULY.

[JaiiTe nNoHsTHE NONSIPHON CUCTEMBI KOOPIUHAT.

OnuimTe mapaMmeTpuieckuil Ciocod MoCTPOSHUS JIMHUI Ha TUIOCKOCTH

[Tnockocts, €€ obIiee ypaBHEHHE

Kax ompenensieTcss B3anMHOE PaCIIOIOXKEHUE TUIOCKOCTE? 3amuimmTe YCIOBHUS HapajIeTbHOCTH
Y NIEPIIEHANKYISIPHOCTH TUIOCKOCTEH.

Kaxk Beramcnsercs pacCTossHAE OT TOYKHU J0 TIIOCKOCTH?

3anumuTe pazTUYHbIE BHUAbI YPaBHEHHWH TMPSAMOW B TPOCTPAHCTBE W IMOSICHUTE CMBICT
MapaMeTpoB, BXOAIINX B YPaBHEHUSI.

UznoxunTe cxemy npuBeIeHHs 00X ypaBHEHHUH MPAMON K KAHOHHYECKOMY BUJTY.

Kak ompenienuts B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Kak BeramcisieTcst paccTosHIE OT TOYKH JI0 IPSIMOI B TPOCTpaHCTBE?

Kaxk onpenenuth B3aUMHOE pacIiOIOKEHHUE MPSMOH M THTOCKOCTH?

Kax ummeTcs Touka nepecedeHus mpsSMou U IIIOCKOCTH?

HazoBuTe moBepxXHOCTH BTOPOTO MOPS/IKA U HATIMIIUTE UX KAHOHUYECKHUE yPaBHEHWS.
Chopmymnmpyiite mOHSATHE MTpeeia YHUCIOBON OCIEI0BATEILHOCTH
Cohopmymnupyiite moHsATHE TIpenena PyHKIIUN OTHON IIepeMEeHHON

Uro Takoe 0THOCTOPOHHHE TIPEeNTbl (PYHKIINN B TOUKE?

CdhopmynupyliTe MOHATHsI OECKOHEUHO MaJlol 1 0ECKOHEYHO OO0JBIION Mpu X —> d byHKIHH

IIepBblil 1 BTOpOI 3aMevaTeabHbIE MPEIEIIbI

Kak cpaBHuBatoTcsi OeckoHeUHO Majble BeNMWYMHBI? YUTO Takoe OTHOCHTENBHBIN IMOPSIIOK
Mayioctu?

Kakne OecxoHeuHO Mayble  Has3bIBAIOTCS  JKBHBaJeHTHBIMH?  [lpuBeamte  mpuMepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a1at0T ()yHKIINHM, HEMPEPHIBHBIE HA 3aMKHYTOM MTPOMEXKYTKE?

Uro moHMMAIOT O] TOUKOH pa3pbiBa pyHKIMH? Kakue pa3pbiBbI pa3inqaoT?

Kak cBsi3aHbl IOHATHS HEMPEPBIBHOCTH U AU PepeHIPYEMOCTH QYHKIIUU B TOUKE?

3anumuTe npasuia auddepeHIpoBaHs 00paTHON U CIIOKHOU (QYHKIIUH.

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

Uro Takoe nuddepennman pynknun? KakoB ero reoMeTpu4ecKuii CMBICI?

Kakumu cBoiictBamu obnanatot nuddepenmmpyemoie GyHKITIN?

Kak naxonsarcst nuddepeHnuansl 1 MPOU3BOJHbBIE BEICIINX MOPSIAKOB?

®opmyna Teinopa

Uro takoe Touka skcTpemyMa pyHkunu? Kakue Touku skcTpemMmyma ObIBatoT?

Heob6xonumoe ycnoBue cymiecTBOBaHUs SKCTpeMyMa uist AnddepeHIupyeMont GyHKIUHI
JocTaTtouHble yCIOBHS CYLIECTBOBAHUS SKCTpEMyMa

Cxema mccineJoBaHus Ha SKCTPEMYM (YHKIUH OJTHOTO IIEPEMEHHOT0

CxeMa HaxOXIeHHS HauOOJBIIET0 W HAWMEHBLIETO 3HaueHHs (YHKIUM Ha 3aMKHYTOM
MIPOMEKYTKE.

Jaiite onpeienenue BBIMYKIOCTH ¥ BOTHYTOCTH KPUBOM Ha TIPOMEKYTKE.

Kakwne Touku Ha3BIBAIOTCS TOUKAMHU mepernoda?

Uro HazpiBaeTcs acumnrorol rpaduka pynkuun? Kakne aciMITOTHI pa3inqaroT?

B dwem cocrout mpaBwio Jlomwrama? Jlns pacKpeITUS KaKWX HEONPEHeIEHHOCTEH OHO
pUMeHseTcs?




O1ueHoYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmi

Jaiite onpenenenne mpeena GyHKIINH HECKOJIBKIX TIEPEMEHHBIX.

Cdopmynupyiite orpeeneHne 9acTHBIX MPOU3BOIHBIX IS (DYHKITNH HECKOIBKIX TIEPEMEHHBIX.

Uro HazwsBaercs auddepernnanom GyHKIINH HECKOIBKIX TEPEMEHHBIX

B uem cocrosar mocrarounsie ycioBus audQepeHImpyeMocTn (PYHKIUH HECKOIBKHX

MIepEMEHHBIX ?

e Kak HaxofsTCs YacTHbIE MPOU3BOHBIE BRICITNX MOPSAKOB? ChopMyTupyiTe yCIOBHS paBEHCTBA
CMEIIIaHHBIX MPOU3BOTHBIX.

e Kak nmryTcs kacarenbHas IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH?

o Cdopmynupyiite ompenencHue 3KcTpeMyma it (QYHKIHUH HECKOJIBKUX MEpPEeMEHHBIX. KakoBbI
HE0OXOUMBIE YCIIOBHUS €0 CYIIeCTBOBAHHUS?

e CdopmynupyiiTe IOCTaTOUYHBIC YCIOBHS CYHIECTBOBAaHHUS OKCTpeMyMa Uil (YHKIUH JBYX
[IePEeMEHHBIX

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

o0macTH.

S. Meroanyeckue yKa3aHus 110 npoueaype OueHUBaHUA

O1ueHoYHbIE MeponpusaTHus

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

1.

KonTtponbHas pabora

B cemecTpe CTyzneHTHI BBIIOJIHSIOT 6 KOHTPOJBHBIX PabOT, coAepKaHHE KOTOPBIX OXBATHIBAET BCE AWCIMIUIMHBL
Kaxmomy cTyneHTy Bblaetcst cBoi BapuaHT. KOHTpOJIbHBIE Pa0OTHI MIPOBOATCS B Yachl MPAKTUYECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJbHYIO pa0OoTy MaKCHUMalbHbIH Oani ompeaensercss B COOTBETCTBHE C PEHTHHI-TIFIAHOM
JUCLUIIINHBIL.

KpuTepun oneHku 3axanus:

. bame! 3a KOHTPOJIbHYIO pa60Ty MMOJIy4ar0TCA YMHOXCHUEM MAaKCUMAJIbBHOT'O 6aJma, npeayCMOTPCHHOI'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
rpymre cBoi Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTAaBE
CPYIIIBL.

[IpenogaBarens obecrieynBaeT CBOEBpEMEHHOE TIOJIyUYeHHE CTyIeHTaMu BapuanToB V13, a Takke

MPEIOCTABIIAET 3JICKTPOHHYIO CChUIKY Ha cOopuuk UJ13. Bee M/I3 pa3meliieHbl B 3JIEGKTPOHHOM KypCe 10
JUCIUTIIMHE.

W13 BEIMONHSIOTCS B OT/ICNBHOM TETPaIu, IPH 0(OPMIICHUHU KAXKJIOTO 3a/IlaHusl 00s3aTeIIbHO YKA3hIBACTCS €T0




O1ueHoYHbIE MEpPONPUATHS

l'Ipoue}Iypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPHUATHUS H Heo0X0IMMbIe METOIHYECKHE YKazaHus

HOMED, PUBOJIUTCS KPATKO YCIIOBUE KAXKJOTO 33aaHusl. PereHne kaxaoro 3aanus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYEHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIOJIb30BAHHBIX METOJIOB U
dhopmyn. UJI3 mpoBepsieT mpenoaaBatenb, BEAYIIHA MpakTHdecKkue 3aHaTist. CTyaeHTHl TODKHBI BHITOMHATE 113
JI0 KOHTPOJIbHOU paboTs! o Teme. 3a kaxaoe /I3 BricTaBIsIOTCSA OalTbl, MaKCUMaTbHBIN OalT yKa3pIBaeTCs B
PEUTHUHT-IIIAHE.

KpuTepun oneHKkn 01HOTO0 3aiaHNSA:
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee MOJIOBUHBI 3aJaHNI
Ecnu 3ananue He 3a4uteHo, paboTa BO3BpaIlaeTCs CTYACHTY Ha JOPaOOTKYy.

CryaeHThl MOTYT UCIIPABIIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBEepKy. [IpenonaBarens
MOJKET y4eCTh UCIIPABICHUS U JOOABUTH OAIIIBI K TTPEIBIIYITIM

DK3aMeH

«lMonoxceHue o nposedeHUU MeKywe20 oueHUBaHUA u npomexcymoyHoii ammecmayuu 8 TINY» npuka3s Ne88/0d om
27.12.2013 2., «Pykosodsawjue mamepudssl Mo mekyw,emy KOHmMpOo-o U ycneeaemocmu, npomexcymoyHoii u umozaoeoii
ammecmayuu cmydeHmoe TOMCKO20 nosaumexHu4ecKoz2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sk3aMeHe CTyIeHTY BBIIAIOTCS OUJICThI, BKITFOUAIOIIUE TEOPETUUSCKHUE BOPOCHI U MTPAKTHYCSCKUE 3a/IaHusl.

[IpenonaBarens, NpoBepuB padoOTy, B X0[€ YCTHOW Oecellbl CO CTYASHTOM MOXKET 3aaBaTh BONPOCH! IO CAMOMY
Ousery, a TakxkKe JOMOJHUTENFHBIE BOIPOCHI [0 TEOPHUU M NIPAaKTUKE. B uTore cryneHT HabupaeT UTOrOBbIN Oat 3a
9K3aMeH, MakcuManbHO 40 OamoB. OueHka 3a JUCUUILIMHY GOPMUPYETCsl KaK UTOroBas 3a paboTy B ceMecTpe
9K3aMEH B COOTBETCTBHE C IPUHSTOMN LIKAJIONW OLIEHUBAHUSL.

CTyneHTsl, He cIaBIINE YK3aMEH B CECCHOHHBIN NEPHOA, MOTYT MEPECAATH €ro B IEPUObI TUKBUAALNN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH ITPOLIEypOH.

Pe3y.]'II)TaTI)I HpOMe)KYTOIJHOI)’I arrecrannuu O(i)OpMHHIOTC?I B€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYHO KHUXKKY
oOydJarorerocs.




