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1. Poub qucuuninebl «Matematuka 1.1» B popMUpoOBaHUM KOMIIETeHIHI BHIMYCKHUKA:

Pesybarel CocTaBJsiomue pe3yIbTaToB 0CBOEHHs! (1eCKPUNTOPHI KOMIETeH i)
200 Ko OCBOEHHUSA
o0pa3oBaTebHOI A
Cemectp KOMITETeHIIUH HaumeHnoBanue koMneTeHIIMH 0011
MPOrpamMMBbI (IMCHHILINHA, ¥
npakTika, THA) Kox anuMeHOBaHHe

Biiageer onbITOM NPpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U

OK(Y)-1.B1 | mMaTeMaTH4YeCKUX METOJIOB U MOJICIICH JUTS pEIICHHS 3a71a4
TEOPETUYECKOT0 M MPUKIIATHOTO XapaKTepa

OK(Y)-1.V1 YMeeT pemaTh 3a1a4i TEOPETHUECKOTO U MPHUKIIATHOTO

’ Xapakrepa
OK(V)-131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMaTHYECKUE METOIBI
’ TEOPETUYECKOT0 XapaKTepa
CIIOCOOHOCTBIO K N
Marematuka 1.1 1 OK(Y)-1 ABCTPAKTHOMY MBIILIEHIIO P1 Bnageer penpoayKTUBHBIMH METOJaMH IO3HABATEIbHOMN
AHATH3Y, CHHTE3Y ’ OK(Y)-1.B2 | nmestenbHOCTH M MBICIUTEIBHBIMH ONEPALMSMHE UL PEIICHUS
’ 3a/1a4 €CTECTBEHHOHAYYHBIX 33/]1a4

Ymeer 060011aTh yCBOsIeMbIe 3HAHHUSI €CTECTBEHHBIX HAYK

OK(Y)-1.¥2 | KxaTeropusMu CHCTEMHOTO aHAJIN3a M MOAX0/a 1
MBICITUTEIbHBIMU ONEPALMIMHU aHAJN3a, CHHTE3a, CPAaBHEHUS U
OLIEHKHU

OK(Y)-1.32 3HaeT penpoyKTUBHBIE METO/IbI TIO3HABATEIBLHON

JACATECIIBHOCTU, ITIPU3HAKU CUCTEMHOI'O IOAIX0Aa U CUCTEMHOT'O
aHaJim3a




2. Iloka3arenu u METO/JbI OLICHUBAHUA

Il1anupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kon unaukaropa

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

KO}I HauMeHoBanune JOCTHIKCHU A JHCHHUIITHHBI (Ol.lel'l()‘ﬂ'lble MepOHPHﬂTl/lﬂ)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YaCTH)
P11 | Buageer OMK(Y)-Ne & cootsercreun | | JTpHelinas aareopa KonrposasHas pabora
OCHOBHEIMH TIOHATHSMH ¥ MeTOJAaMH  JHHeHHo# anre6psr, | ¢ YOC 2. BekTopHas anre6pa W13,
aHAJTUTHYCCKON TEOMETPUHN U ,ZII/I(bq)CpeHHI/IaHBHOFO HUCYHCIICHUA 3.AHaHI/ITI/II‘IeCKaﬂ
(I)yHKHI/H/I OI[HOﬁ 1 HECKOJIBKHUX ITEPEMEHHBIX FCOMeTpI/ISI 9K3aMeH
4.BBeneHre B aHAHN3
5. duddepennnansHoe
UcUuciieHue QyHKIIH
OJIHOM IIEPEMEHHOMN
6. luddpepennmansaoe
UCUUCIICHUE (PYHKLINU
HECKOJIbKUX TIEPEMEHHBIX
P12 | Ymeer OMK(Y)-Ne s cootsercreuu | | JyHeiiHas aareOpa KonTtposnsHast padbota

BBIYUCIHIATH ONPEIEIUTENH, BBITOIHATh ACHUCTBUSA C MaTpULAMHU,
HCCIIeIOBaTh M pellaTh CUCTEMbI JIMHEHHBIX alreOpandecKux
YpaBHEHUW;  TMPOU3BOAUTH  JEUCTBUS  HAJ  BEKTOPAMH;
TEOMETPUYECKH M aHAJTUTUYECKH MPEACTaBIATh NPIMYI U
IJIOCKOCTh; YCTaHABJIMBAaTh B3aWUMHOE PACIOJIOXKEHUS MPSIMBbIX
U TUIOCKOCTEH;, NPUBOJUTH OOIINE YpaBHEHUS KPUBBIX U
MOBEPXHOCTEN K KAHOHUYECKOMY BUIY U CTPOUTH UX; HAXOAMUTH
mpenensl  GYHKOHH | MOCJIEJ0BATEILHOCTEH;

i epeHnupoBaTh W HCCIeNoBaTh (GYHKIMH OJHOTO H

YHCJIOBBIX

HECKOJIbKUX NEPEMEHHBIX

cCyoC

2. BexropHas anrebpa
3.AHanuTuyeckas
reoMeTpust

4.BBeseHue B aHAIN3

5. luddepennunansuoe
UCYHCIIEHUE PYHKIINU
OJIHOM IIEPEMEHHOMN

6. Muddepennnansuoe
UcuuciieHue QyHKINH
HECKOJIbKUX MEePEMEHHBIX

W13,

DK3aMeH




PIA3 | 3naer OMK(Y)-Ne & cootsercreun | | J[pHelinas aareopa Kontponbnas pabota
anreOpy MaTpHWIl, OCHOBHBIC XapaKTCPUCTUKH MATPHIl, HX covoc 2. BeKTOpHaSI aﬂrera I/II[3‘
OIIpEJeTICHUs] U CBOWCTBA; METOIBI PELICHHS CHCTEM JIMHEHHBIX 3. AHanmuTruyecKas
anreOpandyecKUX ypaBHEHMH; METOABI BEKTOPHOW anreOpsl; reoMeTpHs OK3aMeH
CBOIiCTBa M YpaBHCHUSA OCHOBHBIX TI'€OMETPUUYCCKUX O6pa30B 4.BBCI[CHI/I€ B a”HaJIn3
SOCHOBHBIC MOJIOKCHUA TCOPUH IMPCACITIOB; IMpaBujla U MCETOAbI S.I[H(b(i)epeHL[I/IaJIBHOG
HaXOXXICHUS TIPOM3BOAHBIX (QYHKIUH OJHOH ¥ HECKOJIBKUX ucuncieHne GyHKIIHI
MIEpEMEHHBIX, CXeMY IOJIHOTO UCCIIeAOBaHMA () yHKIINN OJHOH TepeMeHHOi
6. ludpepennnansuoe
UCUUCIICHUE (PYHKUINU
HECKOJIbKMX MEPEMEHHBIX

3. Ilxauga oueHNBAHUA
[Topsox opraHu3anMy OLIEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIeHUBaHUS Pe3yabTaTOB 00ydyeHUs: B TOMCKOM INOJIMTEXHUYECKOM yHHBepcuteTe (Cuctema oLeHUBaHMA)» (B IEHCTBYIOIIEH PeAaKIMH).
Hcnonp3yercst OamIbHO-PEHTHHIOBasi CHCTEMa OIICHWBAaHUS pe3yiabTaToB oOyudeHws. VToroBas omeHka (TpaAWIMOHHAS M JIMTEpHas) MO BHIAM
yueOHo#l nesrenbHocTH (M3ydeHue aucuumind, YHUPC, HUPC, kypcoBoe NpOEeKTHpOBAaHUE, IMPAKTHKH) OIpElesseTcss CyMMOHM OaiuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaliy (MTOroBasi peiTHHroBas olieHka — MakcuMym 100 6asnioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W AOOIOJHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIPHUATHUA TCKYIIETO KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTrTeCTaln
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM AUCHUITIIMHBI.

PGKOMCHHyCMaﬂ mKaja 111 OTACIIBHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYILCTO KOHTpOJ’IfI>l<

% BBINOJHEHHUS 3aJaHus| CooTBeTCTBHE Tpazmuuom{oﬁ OLIEHKeE| Onpeneneﬂne OLIEHKH
90% + 100% «OTImIHO» OTiMYHOE MOHUMAHKE MIPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM NPAKTHYECKOH e TENbHOCTH
70% + 89% «Xopoio» JlocTaTouHO MONHOE NOHUMAaHUE NPEAMETA, XOPOLINE 3HAHUSI, YMEHUS U OIbIT IPAKTHYECKOHN eATEeNbHOCTH
55% + 69% «Y TOBJL» [TpuemiieMoe noHMMaHKe MPEeIMETa, YAOBJIETBOPUTENIbHbBIE 3HAHUS, YMEHUS U ONBIT IPAKTHYECKOH 1eTeNbHOCTH
0% + 54% «Heynosi.» PesynbraTsl 00y4eHns] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

[Ikana 17151 OLIEHOYHBIX MEPONPUSITHI dK3aMeHa*

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. , OnpeneieHne OLEeHKU
3a/JTaHUH JK3aMCHa oa TPaAHLMOHHOH OLICHKE
90% + 100% 36 +40 «OTnuyHO» OTnu4HOE NOHUMAaHKE IPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUSI U BIaJICHUE ONBITOM MPAKTHYECKOH AeATEIIbHOCTU
70% + 89% 28 =35 «Xopomo» JlocTaTouHO MOJTHOE MOHMMAaHUE IPEMETa, XOPOLINE 3HAHHsI, yMEHUsI U OIBIT IPAKTUUECKOM AeATEeNbHOCTU
55% + 69% 22 =27 «Y IOBIL» [TpuemiieMoe MOHUMaHKE TIPEIMETA, YAOBICTBOPUTENbHBIC 3HAHHS, YMEHISI U OIIBIT MPAKTUYECKOH NesITeIbHOCTH




| 0% + 54% | 0-+21 «Heynosi.»

Pe3yJ'II)TaTI>I 06yqu1/1>1 HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/ISIM

4. IlepeyeHb TUNMOBBIX 3aJaHUI

OueHouHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1| KonTponpHas paboTa

KonrtposabHnas padora «JIuneiinas ajaredpa»
BAPHUAHT Nel

2 4 -3 1
-1 1 1
1. Jlan onpenenurens 3 2 2 ol

0 -1 13

a) 3anumuTe pasiaokeHne JaHHOTO OIIPEACIUTENS 10 YeTBEPTOMY CTOIIOIY;
0) BBIYMCIINTE OTPENICITUTEINb, TOIYINB IIPEIBAPUTEIBHO HYJIN B KAKOH — JIOO CTPOKE MU CTOJIOLE.

x+2y—z=-1,
2. Peruthb cucTeMy ypaBHEHHMI METOAOM OOPATHON MATPHIIBL: 3y—z=1,
x+4y+z=>5.

3HaueHHEe X BBIUHCIIHTH TAKXKE METOAOM KpaMepa.

3. UccrnenoBaTh cuCTEMy Ha COBMECTHOCTh M PELINTH MeTo0M ["aycca

X —X3—X, =2

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

4. lana cucteMa OJIHOPOAHBIX JIMHEWHBIX YPABHEHHH

a) Jlokaxure, 9TO CHCTEMa UMEET HETPUBHAJIbHBIE PELIICHUS;
0) Haiinute obiiee penenne CUCTEMBI;
6) HaiinnTe QyHIaMEHTANBHYIO CUCTEMY PEIICHHUH.




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

. Ilpu Kakux 3HaYEHUSX MapameTpa A cucrema muueiHbIX YpaBHEHUH

2 1 1:4
C pacIIMpPEeHHO MaTpHIeit 1 A 13| cosmecrna?
1 26 14

KonTponbnas padora no teme «BekTropHasi anredpa»
BAPUAHT Nel

L. [lane sersipe Bextopa: d = {4,5,2}; b ={3,0,1}; ¢ = {—1,4,2};d = {5,7.8}.
1./loxa3aTh, 9TO BEKTOPEI c_i,l; ,C 00pasyioT 6asuc i HaiiTi pasnoxkenne Bektopa d B 3TOM Gasmuce.

2. HaiiTi KOCHHYC yriia MeK/y BEKTOpaMH d M b .

3. Haiitn ey BekTopa ¢ = d + 2b +3¢.

II. Jausl yernipe Touxku: A(1;3;0), B(4;1;2), C(3;0;1), D(—4,3;5).

4. Haittn 06bém mupamuasl ABCD wn pnuny BeIcOTHI , onymienHo# u3 Bepuunbl D ua rpans ABC .

—_—

5. Haiitu ipoeximio Bektopa AB ma ock Bextopa CD .

6. Haiitu xoopaunatsl Bektopa [(BC + AB),CB].

=2 9=

OnpenenuTs: a) KOCHHYC TYIOTO yriia MKy IHaroHaasiMu;, O) JUTHHY BBICOTHI, OMYIIEHHON HA CTOPOH

I T D -
III. MapasienorpamMm nocTpoen Ha Bekropax d = p+4q, b = E(p —q), tne |p| =4,

KonTponbnasi padora no teMe «AHAJIUTHYECKAS] T€OMETPHSD)
BAPUAHT Nel

1. OmnpenenuTh MpH KaKUX 3HAYCHHUAX @ TpsMast

(a+2)x + (@ -9y + 38°-8a+5=0 napajiensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS NMPSAMBIX, HapaJJIETbHBIX TPAMON

3x - 4y - 10 = 0 w oTCTOAIUX OT Hee Ha paccTosHue d=3
3. JlaHbI BepIIMHBI TpeyroJbHuKa A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BBICOTHI M3 BEPIIUHG A 1 ypaBHEHHE MeAWaHb! U3 BepuHbI C.

4. TlpuBecTH K KAHOHHYECKOMY BHIY, HA3BaTh M TOCTPOHUTH

T

3




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

kpusbie:  a) 16x° + 25y +32x - 100y - 284 = 0;
6) y' -4y-20x+24=0.

5. U3 o0mux ypaBHeHui npsimoii : 2x +y—-3z-9=10,
2x+ 3z+4=0
MONTYyYUTh KAHOHUYECKUE U MMApaMeTPUIECKOe YpaBHEHHS MPSIMOM.

6. Haitru mpoekunto Touku A(1,2,0) Ha TIIOCKOCTH
8x + 6y +872-25=0.

7. HOCTpOI/ITL TCJI0, OTPaHUYCHHOC NOBEPXHOCTAMU
= Z,
x+y=2,
y=0,z=0.

KonrpoabHas padora nmo teme «BBeieHue B aHaJIM3»

L. Boiuucaums npedebl

1. lim n® —dn. im 2.
' n—o0 3,12n3+1 ’ ' n—o n—1 ’

2 2
3.h,m\/1+x : 4. tim 6x2+2x;
x—1  2x x> 3x°+1
[.2 2
5. limx—“; 6. limx—;
x—2  x=2 x—01—cosx
x+1
o (x+2) ¢ In(x>+2)—1n2
7. lim ; 8. lim ;
x—oo\ X —1 x—0 X2
2x X .
- . sm(2—x
9. lim & —¢ . 10. lim (2-x)

x—0 X x—2 4/2x_2 '




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

I1. Onpexesnts nopsinok 6. M. ou(x) mpu X —> O ornocurennno x3

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

I11. HaiiTn Touku pa3psiBa GyHKIMH, YKa3aTh UX Xxapakrep. [loctpouTts rpaguk GpyHKIUH B OKPECTHOCTH TOYEK
pa3phIBa:

0, ecu x<0, e
5 Zl—x 1
1. f(x)=<x",ecu 0< x <1, 2.y:71, 3.y=— 1
o X -
x+2,ecmu x>1. Leol-x

KonTpoabsnast pabora
no teMe «/IudepennuanbHoe ucunciaenne GyHKIMA OTHOTO MEPEMEHHOT0»
BAPUAHT Nel

[. HailTu npousBojHbIe ciaeAyouux GyHKIUHI:

X
a5
1y = (%% +3x)%; 2. 3% +3Y =x-2y; 3 y=(te2x) 2,

d*y
II. HaiiTu BTOpYIO IPOU3BOJHYIO -
dx
x? x=cos(t/2), _
Ly=— 2 773 y=sin(x—y)
¥ _1 y=t—sint.
III. . ITonb3ysch mpaBuiioM Jlonurans HailTH Ipenesbl:
7X
x2 1 COS—
1. lim - 2. lim (sinzx)
x—>l(x—1 Inx x—>1-0
1

IV IlposecTtu nonHoe uccienosanue GyHkuuu Yy = X€ X 1 noctpouTs eé rpadux




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

KonrposabHas pabora
1o teme «/{udpepenunaibuoe ucunciaenne OHID»
BAPUAHT Nel

I. Haittu u moctpouTts 001acTh onpenencHus (yHKIUH:

Z=x/;1n(1—x—y);

ITI. HauTtu ykasaHHBHE NPOU3BOIHHE
2
7+1 ou Ou Ou 0O°u 0
u= (Xy ) . I I =
ox 0Oy 0z Ox0z
2 (XY ou ou ou
I1I. [Tposeputs, ynosnerBopseT 1 GyHKIm U = X F|—,= ypaBHeHnIo X— + y—+ 77— = 2u.
Z X ox oy 0z
2 2
Iv. CocraBuTh ypaBHEHHE HOpPMalud K TMoBepxHocth X — 2x+ 6y —-z"=4 napajielbHO  TPSMOH
x y-2 z-1
1 3 4
V. Haiitu HanGonbliee 1 HAaMMEHbIIee 3HaueHne QyHKIMU: J = 8x+ Y — XY B 3amkHyTOH 06nacTy,

OrpaHWYEHHOMN JTUHUIMU X = O, y= O, X+y= 10.

W3,

IlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUN.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

INuneinan anrefipa

[

Buruncnurs OIpeleTHTENN

12 3 -1 2 -7 -3 2 4
11 0 -1 -2 011
B |43 42 14 213
-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! MMHERHEX YPaBHEHHL:
a) meronos Kpamepa, b} smaTpu4HEM MeTOmOM
dr+4dy—22=26 Z+—z= 0
a) r— y+3dgzg=-2 ) { dz+By4+z=7
dr—dy+ 5z = -2 dz —fGy+z=10
Pemmtek cncressl MeTonon ['ayoca
£y  —3zy +dz4 = =5
. I -2y 43z = -4
“\ 32y 42z, —hey = 12
-‘E'] +3I: —FI:I'; — o
1 oz +-'-3IJ‘:|_ —dxy = 1
Ty +ars +2ry =2y 4Ty = -1
B i+m =2z +zy —=rs —Iz = 3
ry —dry 4wy 41y I = &
r +i.ﬂ;= +Ty —Ey Ty = -1
Iy +re —xz; +ry =10
Iy —Ix 1y —xy =10

& ]31‘1 +zrs —r3 +z4 =0




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

TectupoBanue —
HE3aBHCUMBIN KOHTPOJIb

[IOKO (PT1 u PT2)

Bomnpocsr:
1. C momouipo 37eMEeHTapHBIX Pe0Opa30BaHUN PACIIMPEHHAS MATPHIIA CHCTEMbI JIMHEHHBIX

1 -1 20110
ypasuenuii npusenenaksuny [0 O 0 O O | 1 | Buibepute BepHbie yTBepskieHUs, eciu

01 02010

A — ocHOBHas Marpula CUCTCMBI, A — paciupCHHasa MaTpula CUCTECMBbI.

1. rang(A)=2
2. rang(A) =3
3. rang(A)=2
4. rang(A) =3

5. cucTemMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronsauka ABC, onymennas us epumnbnl C, ecmn A(3;1;2), B(5;—3;6),
C(3;0;4) pasna

3. Paccrostne Mexy bokycamu snmumca 3% +9y° —30x+18y+9 =0 pasno

4 1 5 x=9t+1,
4. Kocunyc ocTporo yria Mexxay npsmpiMpg - X+4 _ y—1_ 245 y 6 paBeH
0 2 -1 y =0,
z=3-2t
5. YcraHoBuTe cOOTBETCTBUE MEXKIY QyHKIMEH U €€ nuddepeHnnanom
byHKIUS MPOU3BOIHAS
y= 3fsinx _ cosx
dy = ——=—dx
33/sin” x




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

y:wfsinx dy = COS X dx
2+/sinx
y= 1 dy = Cosx ..
Vsinx 2+/sin’ x
y= 1 dy = Cosx ..
sin x 3:/sin” x
COS X
dy=——=dx
23/sin x
dy = ! dx
2+/sinx
3
In [ 1+ 3x j
6. Onpenenurte NOPsIOK MAJIOCTH OECKOHEUHO Majol (YyHKLIUU il
X
o0
K=
7. DyHKIMSA y = 6x-¢ >° yOBIBACT JUId 3HAYEHUH X
1'xe (—o0;1/2)
2. xe(/24+w)

3. xe(—o0;—1/2) U (1/2;+00)
4. xe(=1/2;+00)

S xe(1/2:0).
8. Jlns pynkuuu Z = zZ(X;y) u3BECTHO

1
OTHOCHUTEILHO — IIpH X —>
X




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

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

Torma Touka M

SIBJISIETCS] TOUKOW MUHHMYMa

HE SIBJISICTCS] TOUKOM SKCTpEeMyMa
SIBJISIETCS] TOUKOW MakCUMyMa
SIBJISIETCS] CTAllMOHAPHOW TOYKOM
HE SIBJIIETCS CTALIMOHAPHOM TOYKOU

DK3aMeH

[IpuMepbl 3a/laHUM Ha 9K3aMeH

TIIY JK3aMeH Kypc 1

Bapmuant 1

1. CdopmynupoBars U JoKa3aTh TeopeMy Jlarpanxa.
2. VYpaBHeHUs NPSMOH B IPOCTPAHCTBE
x+1 x=2 1
3. Haingure mpexpensl:  a) |y 2 +3 B fim xeX.
x—ow ¥l _3x x—>+0

4. Haﬁl[HTG BCC YaCTHBIC MTPOU3BOAHBIC IIEPBOT'O MMOPAAKA (I)yHKLII/II/I u=- 2x2 — 3_)/ .
1

X
5. Omnpezennte TOYKU NEPErnda ¥ MHTEPBATIEI BEITYKIOCTH H BOTHYTOCTH (DYHKIHH Y = xdet.

X] =X —2x3 + x4 —x5 =2,

6 5 HalauTe 00IIee perieHue

" Jlana cuctema JIMHEWHBIX YPaBHEHUM —X]+2x) —X3+x4 —Xx§5 =
X1 +x2 —x4 +2x5=-1.

CHUCTEMBI

7. CocTaBbTe€ ypaBHEHHE IIJIOCKOCTH, KOTOpas MPOXOAMUT Yepe3 TOUKU M 1(7, 2, —3) u M, (5, 6, —4)
napajuienabHo ocu Ox.

8. IlpuBenuTe ypaBHEHHE KPUBOI K KAHOHUYECKOMY BUY U IOCTPONTE KPUBYIO




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

16x% —9y2 —64x+18y =89.

1. Haiitu ipenen im0

DK3aMeHAI[MOHHBIN OmteT 1

3sin2x -1

2x* +5x

. 3
2. 3anucath ypaBHEHHs BCEX aCHMITOT KpuBoii Y = X~ In X.

3. Uccnenosars Ha 5KCTpeMyM QyHKIUIO y = In m +arctg x.

4. Haiitu 1 u300pa3uth 061acTh onpeneiaeHus: QyHKIUU z=Inx+,x—y

5. Uccnenosarp Ha skcTpemyM pyHknuio — Z(x;y) = X% - y3 —3x+6y

AG—4D),

DK3aMeHAIIHOHHBIN Onyiet Ne X
CkangapHoe Ipon3BeeHNEe BEKTOPOB, €0 CBOICTBA U IPUMEHEHHE.

B3anmHoOe pacnosoxeHue IpsMOi U INIOCKOCTH B IIPOCTPAHCTBE.

-3 2 5
Brrunciurs OIMpeaACIUTCIIb -9 7 11-
-1 -6 4

Haiitn xocunyc yria npu BepuiMHe 4 U mIomajab TPeyrojbHUKA C BEPIIMHAMHU B TOYKaX

B(-2:8,0), C(-1;5;-2).




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

5.3amucaTh ypaBHEHHE MpsMOi, mpoxojsiieii 4epe3 Touky M (—9;4) mnepHneHAUKYIAPHO MPSAMOit

x=1 y+2
5 -7
. L x=2t4+7
6.Haiiti KoOpIMHATHI TOUKH IIEPECEYEHHS IPAMOI + 44 MTUIOCKOCTH 3x+9y-3z+1=0.
y=-
z=5t-2
7.1Ioctpouts
a) KpUBYIO x=-2—./2 -3y} 6) moBepXHOCTH 2x° + 4y2 -3z+1=0.

OK3aMeHaIMOHHBIE BOIIPOCHI
e Uro Takoe onpenenutens? [Ipn kakux npeoOpa3oBaHUIX BEIMUMHA OTIPEACTUTEINS HE MEHSIETCS
e B kakux ciyyasx omnpeAenuTeNs paBeH Hyto? UTo creayeT u3 paBeHCTBa ONpeeuTeNs Hy o ?
e JlaiiTe ompemercHHE MUHOpPa W anreOpanyecKoro JOMOJIHEHHs JJIEMEHTa OINpeNeuTes.
ChopmynupyiiTe IpaBUIIO BEIYACICHUS ONPEIETUTENS.
Kak ocymecTBnsioTcs TMHENHHBIE Olepay HajJ MaTpUlaMu?
Kax mepemuoxkatorcst 1se MaTpuilpl? CBOMCTBA MPOU3BEICHUS MaTPHIIL.
KaxoBa cxema HaxoXkeHUsI 00paTHON MaTPHIIBI?
Haiite omnpeaeneHUs] pelICeHUs] CUCTEMBI IMHEWHBIX alreOpandeckux ypaBHeHHU. Pacmmdpyiite
MIOHSTHSA «COBMECTHASD), KHECOBMECTHAS, «OMpeAETEHHAS», HEOIIpeIeIEHHA» CHCTEMBI.
Hammummre dpopmynst Kpamepa. B kakom ciiydae oHE TPUMEHUMBI?
UYro HazpIBaeTcs paHroM mMarpuiisl? Kak oH Haxoaurces?
Cdhopmynupyiite Teopemy Kponekepa — Kanemnnu.
[Ipn KakMx YCIOBHSIX CHCTEMa JUHEHHBIX aireOpandeckux YpaBHEHHH HMEET MHOXECTBO
pemennii? Korna oHa HIMEET €UHCTBEHHOE peIlICHUE?
Onumute merox ["aycca penieHus: cUCTEM JTMHEHHBIX ypaBHEHHH.
e Kakue Heu3BeCTHbIE HA3LIBAIOTCSI CBOOOHBIMH, a KaKKe Oa3UCHBIMHU?
e Kakne 0cOOEHHOCTH pEelIeHHs OJTHOPOIHBIX CHCTEM JIMHEHHBIX alreOpanvdeckux ypaBHEHUN B
3HaeTe?
e Kak crpoutcst pyHnamMeHTaIbHAS CUCTEMA PEIlIeHHN?
e  Kaxk BBHINOJHAIOTCS JTUHEWHBIE ONepaliy Haj BeKTopamu? KakoBbl CBOMCTBA 3THX oneparwii?
e Kakune BeKTOpa Ha3bIBAIOTCA JIMHEWHO 3aBICHMBIMH, 8 KAKHE JINHEHHO HE3aBUCUMBIMU?




OueHo4nble MEPONPHIITHS

IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

Uro takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha IUIOCKOCTH U B IPOCTPaHCTBE?

Kakoii 6a3uc Ha3bIBaIOT 1EKAPTOBBIM?

Uro Takoe KOOpANHATHE BEKTOpa?

Urto HazbpIBaeTCs CKaIApHBIM IMpou3BesieHneM BekTopoB? KakoBel ero coiictsa? [l perieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Uro HazbIBaeTCsl BEKTOPHBIM Ipou3BeJieHneM BeKTopoB? KakoBel ero coiictsa? [y perieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Uto Ha3BIBaeTCS CMEMIAHHBIM MPOM3BeaeHNEM BeKTOpoB? KakoBEI ero coiictBa? J[ns permeHus
KaKHX 3a[a4 ¥ KaK OHO MOKET OBITh MCIIOIb30BAaHO?

3anumuTe B BEKTOPHON M KOOPAMHATHOM (OpMax yCIIOBHS KOJUIMHEAPHOCTH, OPTOrOHAILHOCTH
1 KOMIUTAHAPHOCTH BEKTOPOB.

[IpsimMas MuHAUA Ha UIOCKOCTH, e€ ollIee ypaBHEHHE

JaiiTe mOHATHE HOPMAJIBHOIO M HAMNPABISIOLIETO BEKTOPOB MPSAMOM Ha IJIOCKOCTH, YIJIOBOTO
koddumenra.

3anummTe pasluYHbE BUABI MPSIMOM W YKaXHUTE TE€OMETPUUYECKHN CMBICT IapaMeTpoB
YPaBHEHUH.

3anuImTe YCIOBHS MAPAIENBHOCTH M NMEPIEHINKYIAPHOCTH MPSIMBIX HA TUIOCKOCTH B CITydac
Pa3IUYHBIX BUAOB yPaBHEHHUH MPSIMBIX.

Kak HaiiTn TOUKy nepecedeHns: NpsMbIX Ha TIOCKOCTHU?

Kak BerumcinsieTcst paccTosHHE OT TOUKH JI0 MPSIMOM Ha IIIOCKOCTH?

Jaiite onpenenenue IIUICa U 3aNUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Maiite onpenenenue runepOO0IIbI U 3aMUIINTE €€ KAHOHHYECKOE YPaBHEHUE

Haiite onpenenenue napadoIibl U 3aMUIIATE €€ KAHOHMYECKOEe YpaBHEHHE

UznoxunTe cxemy npuBeaeHUs: OOIIETr0 YpaBHEHHS KPUBOW BTOPOTO MOpPsAKa K KAHOHHUYECKOMY
BUTTY.

[laliTe oOHATHE NOJISIPHON CUCTEMBI KOOPAUHAT.

Onwuimre mapaMeTpuvecKuii crocod MOCTPOSHHS JTMHUH Ha MIIOCKOCTH

[TnockocTs, €€ obmiee ypaBHEHHE

Kak ompenensiercss B3anMHOE PACIIOIOKEHUE TIOCKOCTE? 3anuIuTe yCIOBHUS MapaljieNbHOCTH
Y NEPIEHANKYISIPHOCTH IUIOCKOCTEN.

Kak BerumcisieTcst paccTosHiE OT TOUKH JI0 TUIOCKOCTH?

3anumuTe pasIUYHbIE BHJABI YpPaBHEHMH IpsMOW B TPOCTPAHCTBE U IMOSICHUTE CMBICIT
apaMeTpoB, BXOAAIINX B YpaBHEHUS.

UznoxunTe cxemy npuBEASHHS OOIUX ypaBHEHHH MPSIMON K KAHOHMYECKOMY BHILY.

Kak ompenennts B3anMHOE PACIIOIOKEHUE MPSMBIX B POCTPAHCTBE?
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IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

Kak BerumcnsieTcst paccTosiHIE OT TOUKH JI0 IPSMOI B IPOCTpaHCTBE?

Kak onmpenennuts B3aMHOE PacIioyioKEeHUE MPSAMON U TIIOCKOCTH?

Kak umercs Touka nepecedeHns NpsiMod U MIOCKOCTH?

HazoBuTe noBepxHOCTH BTOPOTO MOPsAKA U HAIMIIUTE UX KAHOHUYECKHUE YPaBHEHMSL.
ChopmynupyiiTe noHATHE Tpeaesa YUCIOBOH MOCIEA0BATEIBHOCTH
ChopmynupyiiTe noHsTHe npeaena GyHKIUU OAHOW IepEMEHHON

Uro Takoe 0JHOCTOPOHHUE TIpeiesibl (PYHKIUU B TOUKE?

ChopmynupyiiTe NOHATH OECKOHEYHO MaJlol 1 OECKOHEYHO OOJbIION Ipu X —> d byHKIHH

IIepBblil U BTOpOI 3aMeYaTEIbHbIE PEEIIbI

Kak cpaBHuBaroTCsI OeCKOHEYHO Manble BedW4uHBI? UTO Takoe OTHOCHTENBHBIH MOPSIOK
Mayioctu?

Kakue OeckoHeuHO Mayible  Ha3bIBaIOTCA  AKBUBaJeHTHbIMH?  IlpuBeaure  mpuMmepsl
9KBUBAJICHTHBIX OECKOHEYHO MAJIbIX.

Kakumu cBoiictBamu 001a1ar0T (yHKINH, HEPEPHIBHBIE HA 3aMKHYTOM IIPOMEXYTKE?

Uto moHUMAIOT O TOYKOH pa3psiBa (yHKIMH? Kakue pa3peIBbI pa3nnyaroT?

Kak cBsi3aHbI HOHATHA HENIPEPBIBHOCTH U AU GEpeHINPYEMOCTH (PYHKIUHU B TOUKE?

3anumuTe npasuia audepeHnrpoBaHus 00paTHON U CIIOXKHON (PYHKIIUH.

3anumuTe npaswia AuddepeHIUpoBaHUs HESIBHO 3aJaHHOM (YHKIMU M (YHKLUUH, 3aJaHHOH
apaMeTPUUYECKH.

Uro takoe auddepennpan Gpyakuun? Kakos ero reoMmeTpuieckuii cMbici?

Kakumu cBoiictBamu o01anator auddepenimpyembie QyHKIUU?

Kak naxonsrcest nuddepeHnpanst 1 Mpor3BOIHBIC BEICIINX MOPSAKOB?

®opmyia Telinopa

Uro Takoe To4ka sKcTpeMmyMa QyHknuu? Kakue TOUkH 3KCTpemMyMa ObIBaroT?

Heo0xonumoe yciioBre CyliecTBOBaHMsI dKCTpeMyMa Jist auddepeHIupyeMoi QyHKIHH
JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUS 3KCTpEMyMa

CxeMa mccieJoBaHusI Ha KCTPEMYM (QYHKITUH OJTHOTO TIEPEMEHHOTO

CxeMa HaxOXJEHHsS HAWOOJBIIET0 W HAWMEHBIIETO 3HA4YeHWs (YHKIMA Ha 3aMKHYTOM
MIPOMEXYTKE.

Jaiite onpeneneHne BBITYKIOCTH U BOTHYTOCTH KPUBOI Ha IPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCS TOUKaMH niepernda’?

Uro HazpiBaeTCs acuMnToTol rpaduka ¢pynkumn? Kakue acuMOTOTHI pa3inyaroT?

B uem cocrour mnpaBwio Jlomuransa? [l packpbITHS KakMX HEONPENEIEHHOCTEH OHO
pUMeHseTcs?
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IIpuMepbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

Haiite onpenenenue mpeaena GpyHKIMNA HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupyiiTe onpeieneHre YaCTHBIX TPOU3BOAHBIX I (DYHKIIUU HECKOJIBKUX MePEMEHHBIX.

Uro HazeiBaetcst quddepeHnnanoM GyHKIUN HECKOIBKUX MePeMEHHbIX

B d4em cocroar pocraTouHble ycioBus AupepeHIHpPYEeMOCTH (YHKIMHM HECKOIBKHUX

MIepEMEHHBIX ?

e Kak HaxoaaTcs yacTHBIE IPOU3BOAHBIE BHICIIHX MOPSAKOB? ChopMynupyiTe yCIoBHs paBeHCTBA
CMEIIAaHHBIX MPOU3BOHBIX.

e Kak nnryres kacarenbHas IIIOCKOCTh M HOPMaJlb K IOBEPXHOCTH?

e CdopmynupyiiTe ompeneneHrne 3KcTpeMyMa il (GYHKLIUM HECKOJIBKUX IMEpeMEeHHBIX. KakoBbI
HEOOXOIUMBIE YCIIOBHUS €ro CYIIECTBOBAHUS?

e CdopmynupyiiTe OOCTAaTOYHBIE YCIOBHS CYIIECTBOBAHHMS OKCTpeMyMa Uil (QYHKIMM ABYX
MIEPEMEHHBIX

e [IpuBenurte cxeMy HaXOXKICHHsI HAaUOOIBIEr0 U HAMMEHBIIETO 3HaYCHHsT (QYHKIIMU B 3aMKHYTOM

obnactu.

S. MeTtoauyeckue yKa3aHus 1o npoueaype oueHMBaHusi

OueHoYHbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS M He00X0IMMbIe METOANYECKHE YKA3AHUS

1.

KonTponbnas padora

B cemecTpe CTyZneHTHI BBIIONHSIOT 6 KOHTPOJBHBIX PadOT, coaepKaHWEe KOTOPHIX OXBATHIBAET BCE AMCLMILIMHBL
Kaxxnomy cTynenty BeiaeTcsi cBoi BapuaHT. KoHTposbHBIE pabOTHI MPOBOASTCA B Yachl MPAKTUYECKUX 3aHIATHH. 3a
KaXIyl0 KOHTPOJbHYIO pPa0OTy MaKCHUMalbHbIH Oani ompeaensercss B COOTBETCTBHE C PEHTHHI-IUIAHOM
JUCLUIUINHBL.

KpuTepun oneHku 3axanus:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIY4alOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, peIyCMOTPEHHOI'0 3a
Hee B COOTBETCTBHE C PEUTHHT - TUTAHOM, Ha JIOJTI0 BEPHO BBIMOTHEHHBIX 33/I1aHUH.

N3

B cemectpe cTynents! BeinonsstoT 8 /13 mo BceM pazgenam nporpaMmbl JUCHUIUIHHBL. Y KaXKJIOTO CTYJIEHTa B
rpymie cBoit Bapuant M/[3, Homep BapuaHTa COOTBETCTBYET HMOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTAaBE
CPYIIIIBL.

[IpenogaBarens obecrieynBaeT CBOEBpEMEHHOE TIOJTyUYeHHE CTyAeHTaMu BapuanToB U3, a Takke

MPEIOCTABIISET AIIEKTPOHHYIO CChUIKY Ha coopuuk M/13. Bece UJI3 pa3menieHbl B 2IEKTPOHHOM KypCe T10
JUCIUTIIMHE.

W13 BEIMONHSIOTCS B OTJICNBHOM TETPaIu, IpH 0(OPMIICHUHN KAXKJIOTO 3aJIlaHusl 00s13aTeIIbHO YKA3hIBACTCS €T0




OueHo4nble MEPONPHSITHS

Hpoueuypa MPOBEACHUS OLICHOYHOI'0 MEPONIPUATHSA U HeOﬁXO}Jl/lele METOANYECKUE YKA3aHUA

HOMEp, MPUBOJIUTCS KPATKO YCIIOBUE KAXKJOTO 3aaHusl. PereHne kaxoro 3aanus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYEHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHHUEM UCIIOJIb30BAHHBIX METOJIOB U
dhopmyn. /I3 mpoBepsieT mpenoaaBatenb, BEAYIIHA TpakTHdeckue 3asaTist. CTyIeHTHI TODKHBI BHIMTOMHATE 113
IO KOHTPOJIbHOU paboTs! o Teme. 3a kaxaoe M/[3 BricTaBistoTCs 6ayuibl, MaKCUMaTbHBIN 0all yKa3bIBaeTCs B
PEUTHUHT-IITIaHE.

KpuTepun oneHKH 0THOTO 3a1aHUA:
3alaHue CYMTACTCS 3aYTCHHBIM, €CJIM BBIITOJIHEHO 00JIee MOJIOBUHBI 331aHUN
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpAILlacTCs CTYICHTY Ha TOPaboTKY.

CryaeHTsl MOTYT HUCTPABIATE HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPoBepKy. [Ipenonasarens
MOJXKET YYEeCTh UCIIPABJICHUS U JO00ABUTH OaJIIbI K TIPEIBIIYIITIM

DK3aMeH

«[lMonoxceHue o NposedeHUU MeKywe20 oyeHUBaHUA U npomexcymoyHoli ammecmayuu e TINY» npukas Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuasbl No meKywemy KOHmposio U ycresaemocmu, npomexcymoyHoli u umoaoeoli
ammecmauyuu cmydeHmos ToMCKo20 noaumexHu4eckoz20 yHusepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyieHTy BbIIaloTCs OUIIETHI, BKITFOYAIOIINE TEOPETHISCKHE BOTIPOCHI U MTPAKTHYECKUE 3a/TaHusI.

[IpenogaBarens, MPOBEPUB pabOTY, B X0O/I€ YCTHOM OECElbl CO CTYICHTOM MOJKET 3a/1aBaTh BOMPOCHI 110 CAMOMY
OmIIeTy, a Tak)Ke OTIOJHHUTEIBHBIE BOIIPOCHI [0 TEOPUH U MIPAKTHKE. B UTOTE CTY/IeHT HaOMpaeT UTOTOBKIMA Oailt 3a
3K3aMeH, MakcuMalibHO 40 0ayioB. OleHKa 3a TUCHMILIMHY (POPMHUPYETCS KaK MTOTOBas 3a pabOTy B CEMECTPE H
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OLICHUBAHMUSL.

CTYI[GHTBI, HE CAaBIINE DK3aMCH B CECCHUOHHLIN MEpUoa, MOTyT MEPECAATL €TO B IICPUOAbLI TUKBUAATUN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH MTpOoLIETypOil.

Pe3y.]'II)TaTBI HpOMe)KYTOqHOﬁ arrecralnu O(l)OpMJ'I?HOTCS[ B€AOMOCTBIO 1 BHOCATCHA B 3a4CTHYIO KHMXKKY
oOydarorerocs.




