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1. Poub qucuuninabl «Matematuka 1.1» B popMUpoOBaHUM KOMIIETeHUIHI BBINYCKHHUKA:

DJiIeMeHT CocraBasionue pe3yJabTaTOB 0CBOCHHS (IeCKPUNITOPBI KOMIIETEHIMIA)
o0pa3oBaTeIbHOI
P Cemecr | Kon HaumenoBanme
NMPOrpaMmbl
p KOMITeTeHIH KOMIeTeHInI Kon HanmenoBanmne
(AucuunIuHa,

npaktuka, 'HA)
Cnocob6en ocymiectiars | YK(Y)- | Biageer onblToM npuMeHEHHs 3aKOHOB €CTECTBEHHBIX HAyK U MAaTEMAaTUYECKHX METO/I0B
KPUTHUYECCKHI aHAIU3 1.B1 1 MOJIEJICH IJIsl pelIeHNsI 3324 TEOPETHYECKOr0 M MPUKIATHOTO XapakTepa
NpoOJIEMHBIX CUTyalUi YK(Y)-

YK(V)-1 P yan ) YMeeT penrath 3aa4 TEOPETHIECKOTO M IPUKJIAJTHOTO XapakTepa

Ha OCHOBE CCTEMHOT'O 1.V1
noxaxona, BelpabateiBath | YK(VY)- | 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MATEMATHYECKHE METO/IB TEOPETHIECKOTO
CTPATEruio ACUCTBUN 1.31 Xapakrepa
CnocobeH pemarts Brnaneer MaTeMaTHIeCKUM amnmapaToM anreOpsl U JuddepeHnnantsHOT0 HCUUCTICHUS
CTaH/apTHBIC 33141 OIIK(Y) | ¢yHKINHM OXHOHM M HECKOIBKHX MEPEMEHHBIX U IPOBEACHUS TEOPETHIECKOTO
npodeccroHabHO -1.B1 HCCIIEIOBAHMS M MOJICTTMPOBAHUS (PU3NYECKUX U XUMHYECKUX IIPOLIECCOB U SBJICHUI, a

Maremarika 1.1 1 JIeSITETIBHOCTH Ha OCHOBE TaKKe, JJIsl peIeHUs] MPOeCCHOHANBHBIX 33/1a4

’ nH(OpMaLMOHHOH U OIIK(Y) | YmMmeer npuMeHSTh H3yYCHHbIE METO B! aJIT€Ophl U aHAIM3a IS PEIICHUS CTaHAAPTHBIX
oubnuorpaduyeckoit -1.Y1 3a1a4y
OTIK(Y)-1 KYJIBTYPBI C
NPUMEHEHHUEM
HHPOPMAMOHHO- N . .
3HaeT OCHOBHbIE MOHATHS M TEOPEMBI IMHEHHON 1 BEKTOPHON anreOphl, aHAINTHIECKOH
KOMMYHHUKAIIHOHHBIX OIIK(Y) N b b
N T€OMETPHUH, TEOPHH JINHEHHBIX MPOCTPAHCTB, TN PEPEeHIINATEHOTO HCUNUCIICHNS (QYHKIINT

TEXHOJIOTHH U C y4eTOM -1.31 PYH, TEOp pOcTp e PeHll YHKI

OCHOBHBIX TPEOOBaHUM
HHPOPMAIMOHHON
0e30macHOCTH

O,Z[HOﬁ 1 HCCKOJIbKUX MEPEMCHHBIX

2. IMoka3zarenu u METO/JAbI OIICHUBAHUA

ILianupyemsle pe3yJbTaThl 00y4eHHs 10 JUCHUILINHE

Kon

HaumeHoBanue

Kona unaukaropa
JOCTH/KEHUS
KOHTPOJIHPYeMOoi
KOMIIeTeHIInN (MJIH ee
4acTH)

MerToabl OlleHHBAHMSI
(O1eHOYHBbIe MePONPHSTHSI)

HaumeHoBaHue pa3jena
JHCHUTNIUHBI




P 1 | Brmaneer YK(Y)-1 1. JIuneiinas anredpa KonTponbHas padoTa
OCHOBHBIMH IIOHATUAMHU H MCTOAAaMH JIMHEITHON anre6p51, 2 BeKTOpHaH aﬂrera I/II[3
aHATTUTHIECCKOI TeoMeTpruu U Au(HepeHIINaTbHOTO HCUNCITICHHS OIK(Y)-1 3 AHATHTHYCCKAS
(l)yHKI_[I/II/I OJHOU U HECKOJIbKUX NEPEMEHHBIX reOMeT‘pI/ISI 9K3aMeH
4.BBeieHUE B aHAIU3
5. duddepennnansHoe
UCYHCIICHHE (DYHKIIUN
OJIHOM IIEPEMEHHOMN
6. ludpepennmanbaoe
UCUUCIICHUE (PYHKLIUU
HECKOJIbKMX TIEPEMEHHBIX
P12 | Ymeer YK(V)-1 1. Jluneitnas anreOpa KonTpomnpHas padora
BBIYUCTIATE ONPCACTIUTEIN, BBIIIOIHATH Z[?I/ICTBI/IH C MaTpulamu, OHK(Y)_l 2. BCKTOpHaH aJ'IFe6pa I/Iﬂg
HCCJICAOBATL W pCIIaTh CUCTEMbI JIMHCHUHBIX aﬂr€6paI/I‘IeCKI/IX 3.AHaHHTquCKaﬂ
YpaBHCHHUU, MIPOU3BOANTH JACHUCTBUA Hazm BeKTOpaMI/I; FCOMeTpI/I}I 9K3aMeH
TCOMETPHUUCCKN W AHAJIUTUYCCKU TMPCACTABIATL MNPIAMYIO H 4.BBeIIeHI/Ie B aHAIN3
IIJIOCKOCTh, YCTAaHABJIMBATh B3aMMHOC PACIIOJIOKCHUSA MPAMBIX
u HHOCKOCTCﬁ; MNpUBOJAUTH O6H.[I/IC YpaBHCHUS KPUBBIX U S.I[I/I(I)(l)epeHHI/IaJILHOG
HOBEPXHOCTel K KAHOHUYECKOMY BHJY M CTPOUTDH UX; HAXOJUTh I/IC‘H/I(\:’J'ICHI/IC (byHKIfI’H/I
mpenaensl  GQYHKOMHA ©W  YHCJIOBBIX  [OCJICIOBATEIBHOCTEH; OJTHOM IIEPEMEHHOU
muddepeHIUpoBaTh W HCCIENOBAaTh (PYHKIHHU OIHOTO H 6. Muddepennnansuoe
HECKOJIbKUX MEPEMEHHBIX HUCUUCIIEHNE (I)YHKHHH
HECKOJIbKUX MEPEMEHHBIX
PA3 | 3naer YK(V¥)-1 1. JIuneiinas anredpa KonTpomnbHas pabota
anreOpy MaTpHIl, OCHOBHBIC XapaKTCPUCTUKH MATPHIl, WX OTK(Y)-1 2. Bexropnas anredpa NJ3.

OIpe/ieSIeHHUs] U CBOMCTBA; METO/Ibl PEIICHUs] CUCTEM JIMHEHHBIX
anreOpanvyeckux YpaBHEHHWH; METOABl BEKTOPHOW aireOpsr,
CBOWCTBA W YPaBHEHHUS OCHOBHBIX T'€OMETPHUYCCKUX O0pa3oB
;OCHOBHBIE IIOJIOKEHUSI TEOPUHU IPEENIOB; MpaBuia U METOJbI
HaXO0XJACHHUS TPOU3BOJHBIX (QYHKIMHA OJHOM M HECKOJBKUX
MIEPEMEHHBIX, CXEMY TIOJIHOTO UCCIIEAOBAHUS () YHKITHH

3.AnanuTuueckas
TCOMETPHS

4.BBeieHre B aHAIH3

5. duddepennmanpaoe
WCYHCIIEHUE (PYHKIINH
OJIHOM MEepPEMEHHOM

6. uddepennnanpHoe
HCYHCIIEHUE PYHKIINU
HECKOJIbKUX MEePEMEHHBIX

DK3aMeH




3. Illkana oueHnBaHUs
[Topsaiox opraHu3aly OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMs PE3yJIbTaTOB 00y4deHHsI B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema olleHHBaHUA)» (B ACHCTBYIOLICH peaakium).
Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas oneHka (TpaAWLIMOHHAs W JIMTEpHAs) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHME, IPAKTHKH) ONPEACIIeTCS CYMMOH OaJlslIoB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTHHIroBas oreHka — Makcumym 100 0asioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIABbHBIX OLCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJIHeHHs 3a1aHusiCooTBeTCTBIE Tpannuuom{oﬁ OLICHKE| Onpeneneﬂne OLCHKHA
90% + 100% «OTnugHO» OT1in4yHOE MOHUMaHKE NPeAMEeTa, BCEeCTOPOHHUE 3HAHMS, OTJIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTUYECKOHN e TeIbHOCTH
70% + 89% «Xopomuo» JlocTaTo4HO MOJTHOE MOHMMAaHUEe NIPeIMeTa, XOPOIINe 3HAaH!US, YMEHUS U ONBIT MPAKTUYECKOIl NesITeIbHOCTH
55% + 69% «Y noB1.» [TpuemneMoe NOHUMAaHNE NPEAMETA, YIOBIECTBOPUTENBHBIEC 3HAHNSI, YMEHUS U OIIBIT IPAKTUYECKOM AEeATENbHOCTH

0% + 54%

«HeynoBin.»

Pe3yJ'H>TaTI)I O6y‘-I€HI/I$1 HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana 111 OLIEHOYHBIX MEPONPHUITHI 3K3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHuil JK3aMeHa a1 TpaHﬂHHOHHOﬁ OLICHKEe Onpeue.ﬂelme OmenKH

90%+100% 18 +20 «OTIUIHO» OTnuyHOE IOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUYECKOI AesITeTbHOCTH,
HEOoOXOAMMbIe PE3YJIbTaThl 00yueHH sl ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJMYECTBOM 0aJUIOB, OJHM3KHM K MAKCUMAJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE MOHUMAHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH JesTeIbHOCTH, HEOOX0IMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHHMAJIbHBIM KOJIMUECTBOM OaljioB

55% - 69% 11+13 «Y IOBIL» [MpuemiieMoe MOHMMAaHUE TPEIMETa, YIOBICTBOPUTEIbHBIC 3HAHHS, YMCHHUS U OIIBIT IPAKTUYCCKOH 1SS TEIbHOCTH, HEOOXOJUMbIE
[pe3ynbTaThl 00y4eHHs CHOPMUPOBAHEL, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJILHBIM KOJHYECTBOM 0aJllIoB

0% - 54% 0+10 «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 32/ JaHUH

1 | KonTposbHas pabora

KontpoabsHnas padora «/Iuneiinas anredpa»




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

BAPHUAHT Nel

2 4 -3 1
-1 1 01
1. Jlan onpenenutens 3 2 4 0|

0 -1 13

a) 3anuiuTe pas3oskeHHe JaHHOTO OMNpeAeIUTeNs 0 YeTBEPTOMY CTOJIONY;
0) BBIYMCIIUTE ONPE/CIIUTENb, TIOIYYUB MPEIBAPUTEIBHO HYJIH B KAKOH — JIHOO CTPOKE MU CTOJIOLE.

X+2y—12=-1,
2. Pemmnth cucTeMy ypaBHEHH METOIOM O0OpaTHOW MaTpPHUIIHL: 3y -7=1
X+4y+z=>5.

3Hauenue X BBIYHCIUTH Takke MeTonoM Kpamepa.

3. I/ICCJ'IGZ[OBaTB CHUCTEMY HAa COBMECTHOCTb U PCIINUTH MCTOJAOM Faycca
Xo + X3+ X, =1

X + X, —X, =3

2%, + X, +3X5 +2X, =0,
2%, + X, +2X5 + X, =0,
2%, + X, + 95X +4x, =0,
2%, + X, +4X5 + 3%, =0.

4. Tana cuctemMa OTHOPOJHBIX JIMHEHHBIX YpaBHEHUH

a) JlokaxxuTe, YTO CHCTEMa UMEET HeTPHUBHAIILHBIC PEILICHIS
0) Haiinute o0lee peleHne CUCTEMBL;
6) HalinuTe QYHIAMCHTAIBHYIO CUCTEMY PEIICHHIA.

. Ilpu kakux 3HaUEHUSX NapameTpa A cucrema muHeitHBIX YpaBHEHUMH




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

2 1 1 4
C pacLIMPEeHHOM MaTpuieii 1 2 1 3| cosmecTHa?
1 20 14

KonTtponbnas padora no teme «BekTropHasi anredpa»
BAPHUAHT Nel

. Mamet wernipe pexropa: 4 ={4,52}; b ={3,01}; ¢ ={-14,2};d ={5,7,8}.
1.JToxa3aTh, 9TO BEKTOPEI a, 6, o o0pa3zyroT 0a3uc 1 HAlTH pa3JIoKEHUE BEKTOpa d 8 srom Gasuce.

2. HaiiTi KOCHHYC yriia Mex 1y Bektopamu d u b .

3. Haiitu nymny Bextopa § = 8+ 20 +3C .

1. Jausr yersipe Touxn: A(1;3;0), B(4:1,2), C(3;0;1), D(—4;3;5).

4. Haiitu 06ém mupamuasl ABCD u mnuny BeicoTs! , onmymennoii u3 Bepmmnsl D wa rpans ABC .

—_— _

5. Haiitu npoexuuio Bektopa AB Ha ock Bexropa CD .

6. Haiftn koopamHATBI BeKTOpa [(B—Cf + E), C?é] :
R ~ " .
I11. MapasienorpaMm nocTpoen na Bektopax a = P+4¢, b = E(p —q), e |p| =4, |q| =2,(p"q) = g

Omnpenenuts: a) KOCHHYC TYNOTO YIJIa MEXIly AMaroHaJsIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonrtpoabHas padora no reMe «AHATUTHYECKAS] TeOMETPHUS»
BAPHUAHT Nel

1. OmpenenuTs MpH KaKUX 3HAYCHUAX @ TpsIMast

(a+2)x + (@*-9)y + 3a* - 8a + 5=0 mnapannensua ocu OX.
2. CocTaBHUTH YpaBHEHUS NMPSAMBIX, HapaIETbHBIX HPAMOU

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

CocraBuTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MeIHaHbI U3 BepiuuHbl C.

4. TIpuBecTH K KAHOHUYECKOMY BHly, HA3BaTh M OCTPOUTH
kpuBble:  a) 16x®+25y* + 32x - 100y - 284 = 0;




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

0) y>-4y-20x+24=0.
5. U3 o0mux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0

NOJYYUTh KAHOHUYCCKUEC U MapaMETPUICCKOC YPaBHCHUA HpHMOﬁ.

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

7. HOCTpOI/ITL TEJI0, OTPaHUYCHHOC NOBEPXHOCTAMU

x° =1,
X+y=2,
y=>0,2>0

L. Boiuucaums npedebl

> 1+1+1+ 1
i n< —4n 248 n
1. fim X_—4N. 2. lim 24 2" .
n—oo 3,/2n3_|_1 n—oo n-1
2 2
3. fim Y1HX° 4. fim &2,
x—1 2X X—>00 3X2+1

\/x2—3—1 . x2

5. lim ——=; 6. lIm —:
x—2 X—2 x—01—Cos X
x2+1 )
) X+2) x _
7. lim (—Jr ) X 8. lim In(x” +2) In2;
x—oo\ X—1 Xx—0 X2
2X X :
. e —e . SIn(2—-X
9. lim ———; 10. lim ( )

x—0 X X2 A/2X — 2 '




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1. Onpexennts mopsinok 6. m. o(X) mpu X —> 0 ornocurennno x:

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

I11. HaliTu TouKku pa3pbiBa pyHKINHU, YKa3aTh uX xapakTtep. [loctpouts rpadpuk GpyHKIHN B OKPECTHOCTH TOYEK

paspbiBa:
0, eciu x <0, 1
2 21—X 1
1. f(X)=x"°,ecu0<x<l, 2. y= i , 3. Y= .
il X" =
X+2, ecnu X 2 1. 11X

KounrpoabHnas padora
no reme «JAuddepenunanbHoe ncunciaeHue GyHKUNUA OJHOTO IEPEMEHHOI0»
BAPUAHT Nel

[. HailTu npousBojHbIe ciaeAyoUux GyHKIUHI:

X
ctg(\/:)
Ly=(e5%%43x2; 2 3 +3Y =x-2y; 3y=(g2x) V2
d%y

. Haiirn BTopyto NponsBoHyto ——-:
X

X2 X = cos(t/2),
—_—, 2. .
x2 _1 y =t—sint.

I11. . TTonp3yscek npaswmioM Jlonwrans HaTH Tpeaessl:

1y= 3. y=sin(x—y)

7X
x2 1 COS—
i - - 2
L lim|—m—-— 2. lim  (sin2x)
x—1 Xx—1 Inx X—>1-0

1

IV IIposectu nonHoe uccnenosanue ¢Gynkuuu Y = X€ Xu MOCTPOUTH €€ rpaduk




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

KonTponbnas pabora
no reme «ludpepenunanbuoe ucunciaenne OHID»
BAPUAHT Nel

|. Haiftu u mocTpoutsb 001acTh onpeaencHus GyHKINH:
z=~/xIn(l-x-vy);
ITI. HauTtu ykasaHHBHE NPOMU3BOIHHE
2
741 ou ou ou 0°u

uU=(X . ) o —_?
() OX oy 0L oOxoz

2 (XY ou ou ou
M. Tposeputs, ynosaersopsier i pynkmus U = X~ F| —, = |ypasnenmo X— + Y—+ZI—= 2U.
Z X OX oy 0z
2 2 _ .
\VA CoCTaBUTh ypaBHEHHE HOPMalM K MOBEpXHOCTH X — 2X + 6y —-72°=4 HapauiebHo  IpsIMOi
X y-2 z-1
1 3 4
V. Haiitu HauGosibluee U HaMMeHbIIee 3HaYeHue QyHKImu: Z = 8X + Y — XY B samxuyroii oGnactu,

OTPaHUYEHHOU JIMHUSAMU X= O, y = O, X+ y = 10 .

UI3.

IIpuMep BapuaHTa MHAMBUIYAIbHBIX 3aJaHUM.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBLIX KOHTPOJbHBIX 3aAaHUI

INuneinan anrebpa

. Bramcnnte on peleHTenn

12 3 -1 2 -7 =3 2 4/
11 0 -1 -2 011
V42 42 NI
-2 0 1 -1 -3 -2 2 1]
. Haittu maTpuuy X w3 ypassenna. Cuenats nposepky
1 2 2 1 11 -15
2 1 -2]-X=| 2 -8 3
2 -2 1 17 0
. PemnTh cucTeMEl NHHEHHKEX Y PaBHeHHHE:
a) metonos Kpawmepa, b} maTpu4HREIM MeTOIOM
de+4dy—2z2=126 c+hy— z= 5
a) r— y+3zr=-12 by { 3z +8y+:z=7
doc—3Jy+hz=-2 dx —Gy+z=10
. Pemmre cucremer meTonom [aycca
e —3dzrz; +dzy = -5
I -2y +3zy = —4
9\ 32, +2r —5ry = 12
"-‘E] +3-:I"_r —FIE; = -E‘.l
r +ars +hry —dmy = 1
ry +adrs +2xy -2y 41 = —1
b} 1 —ETQ +x; —Fy —Iy = 3
ry —drs +xy; +ry 4T = 3
| +.‘2:E2 +; -y Ty = -1
T +r: —r; +xy =10
Iy —Is +I; —ry = i}

dr, +re —r3 +xy =10




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

DK3aMeH

=

[IpuMepsbl 3alaHUK HA 3K3aMeH

TIIY Jk3amMmeH Kypc 1
Bapuant 1

CdhopmynupoBats u 10Ka3zaTh Teopemy Jlarpamxa.
YpaBHeHUs IpsIMOM B MPOCTPAHCTBE

oX+l | 3x-2 1

Haiinute npenensl: a) lim B) lim Xe;
x—0 X1 _3X X—+0
Haiinure Bce yacTHbBIC MPOU3BOIHBIC IEPBOTO MOPSAKA PYHKIUU U = 2x2 - 3y.

1

5. X
Onpenenure TOUKH Nepernda u HHTEPBAIbI BBITYKIOCTH U BOTHYTOCTH QyHKuuu Y = X Se”*.

X1 —X2 —2X3+ X4 — X5 =-2,
6. JlaHa cucremMa JIMHENHBIX YpaBHECHUN — X1 +2Xp — X3+ X4 — X5 = -2, HAMHTE obmee pemenye
X1+ X2 — X4 +2x5 =-1.

CHUCTCMBI

CocraBbTe ypaBHEHUE IIOCKOCTH, KOTOpas MPOXOJUT Yepe3 TOUKHU M1(7, 2, —3) u I\/I2(5, 6, —4)
napayuiensHo ocu OX.

HpI/IBeI[I/ITC YpaBHCHUC KpHBOﬁ K KaHOHNYCCKOMY BUY U HOCTpOfITG KpHUBYIO

16x% ~9y? —64x +18y =89 .

DK3aMeHaIMOHHbIN OmeT 1




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1. Haiitu ipenen lim 0

3sin2x -1

2x* +5x

o — 3
2. 3anucaTh ypaBHEHHUS BCEX aCUMITOT KpuBoit Y = X In x.

3. Uccnenosarh Ha 3KCTpeMyM QYHKIMIO Y = In+/ X% +1+ arctg X.

4. Haiity 1 n300pa3uTh 00JacTh onpeaeneHus GyHKIUN Z=InXx+.X-y

5. HccnenoBath Ha dKCTpeMyM (DyHKIIHIO Z(X; y) = X2 - y3 —3X+6y

IK3aMeHAIIMOHHBIN Onjer Ne X

1. CkassipHO€ IPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA U IPUMEHEHHE.
2. B3anMHoOe pacronoxxeHre IpsSMON 1 TUIOCKOCTH B TIPOCTPAHCTBE.
-3 2 5
3. Bbruncnuts onpenenurens | o 7 1
-1 -6 4
4 Haiitn KocuHYC yria IpH BepIInHE A U IUIOIAAb TPEYTroJbHUKA C BEPIIMHAMU B TOUKAX

A@B—41), B(-2:8:0), C(~15:-2).

5.3amucate ypaBHeHHME mpsAMOH, mpoxonsied uepes Touky M (—9;4) mnepnenaukynspHO TpPAMOiL

Xx-1 y+2

5

-7




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

X=2t+7
6.Ha¥iti KOOpIMHATBI TOUKM NEPECEUECHHUS TIPAMOA | {44 WTUIOCKOCTH 3x+9y-3z+1=0.
z=5t-2
7.1Ioctpouts
a) KPUBYIO X =—2 — /2 -3y ; 6) nosepxHocTb 2X° +4y? —3z +1=0.

DK3aMEeHAIIMOHHBIE BOIIPOCHI

Uro takoe onpenenutens? [Ipy kakux npeoOpa3oBaHUIX BEIMUMHA OTIPEACTHUTEINS HE MEHSIETCS
B kakux ciydasx omnpenenurens paBeH Hylo? YTo cieayer U3 paBeHCTBA OINpeleNUTeNs Hylo?
Haiite omnpeneneHue MHUHOpPa W anreOpamyeckoro JOIMOJHEHHS D3JEMEHTa OIpeeIuTeNs.
ChopmynupyiiTe IpaBUIIO BEIYUCICHUS ONPEIETUTENS.

Kak ocymecTBistoTcs TMHEHbIE ONepalluy HaJ MaTpuuaMu?

Kaxk nepemuoxkarorcst 1se MaTpuilbl? CBOMCTBA IPOU3BEICHUS MAaTPULL.

KaxoBa cxema HaxokeHUS 00paTHON MaTPHUIIBI?

Jaiite onpesneneHus penieHUs CUCTEMBI JMHEWHBIX anreOdpandeckux ypaBHeHud. Pacmmdpyiite
MOHSITHSA «COBMECTHASD», KHECOBMECTHAS», «ONpPEAETIEHHAS», HEONPENEIEHHA» CUCTEMBI.
Hammummre dpopmynst Kpamepa. B kakom ciiydae oHE TPUMEHUMBI?

Uro HazpiBaeTcs panroM marpuilsl? Kak on Haxoaurcs?

Chopmynupytite Teopemy Kponekepa — Kanesmiu.

[lpr KakWx YCIOBHSIX CHCTEMa JUHEWHBIX anreOpandecKux YpaBHEHHH WMEET MHOXECTBO
pemennii? Koraa oHa HMEET €MHCTBEHHOE pelieHue?

Onumute meton ["aycca penieHus: cucTeM JTMHEHHBIX ypaBHEHHH.

Kakue Hen3BeCcTHBIE HAa3bIBAIOTCS CBOOOIHBIMH, a KaKue 0a3MCHBIMU?

Kakne ocoOeHHOCTH peleHrs] OJHOPOIHBIX CUCTEM JIMHEHHBIX allreOpanvecKkux ypaBHEHHH Bl
3HaeTe?

Kak cTpourcs pyHnamenrtanbHas cucteMa pereHuii?

Kax BBINOIHAIOTCS JIMHENHBIE ONlepaliy HaJl BekTopaMu? KakoBsl CBOMCTBA 3THX onepanuii?
Kaxue BekTOpa Ha3bIBAIOTCS JIMHEIHO 3aBUCUMBIMY, a KAKUE TMHEWHO HE3aBUCUMBIMH?

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

Kakoii 6a3uc Ha3pIBAIOT JAEKAPTOBBIM?

UYro Takoe KOOpANHATHI BEKTOpa?

Uto Ha3pIBaeTCsl CKAIAPHBIM ITpou3BesieHneM BeKTopoB? KakoBel ero coiictsa? Iy pemieHus




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Uro HazpIBaeTCsl BEKTOPHBIM Ipou3BeeHNeM BeKTOopoB? KakoBel ero cpoiicTBa? s pemeHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Uto Ha3pIBaeTCS CMEMIAaHHBIM Mpom3BeaeHNeM BeKTOpoB? KakoBhl ero coiictBa? sl permeHus
KaKHX 3a[1a4 ¥ KaK OHO MOKET OBITh MCIIOIBb30BAaHO?

3anumuTe B BEKTOPHOM M KOOPAMHATHOM (OpMax yCIOBHS KOJUIMHEAPHOCTH, OPTOIOHAJILHOCTH
1 KOMIUIAHAPHOCTH BEKTOPOB.

[Ipsmas muHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

[aiiTe moHATHE HOPMAJIBHOIO M HANPABJISIOLIETO BEKTOPOB MPSAMOM Ha IJIOCKOCTH, YIJIOBOTO
koddunmenra.

3anummTe paslUYHbIE BUABI MPSIMOM W YKaXHUTE TE€OMETPUUYECKHN CMBICT IapaMeTpOB
YPaBHEHHUH.

3anummTe yCIOBHS MApaJIENBHOCTA U NMEPIEHIUKYIAPHOCTH MPSMBIX Ha IUIOCKOCTH B CITydae
Pa3IMYHBIX BUAOB YPaBHEHUH MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHus: NpsIMbIX Ha MIIOCKOCTH?

Kak BerumcnsieTcst paccTosHUE OT TOUKH JI0 MPSIMOM Ha MIIOCKOCTH?

Jaiite onpenenenue IUICa U 3aNUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Maiite onpenenenue runepO0IIbI U 3aMUIINTE €€ KAHOHMYECKOE YpaBHEHUE

Haiite onpenenenue napadoIibl U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHHE

UznoxuTe cxemy npuBeneHus: oOIIEr0 YpaBHEHHS KPUBOW BTOPOTO MOpsAKa K KaHOHHUYECKOMY
BUTY.

[laliTe NOHATHE MOJISIPHON CUCTEMBI KOOPAUHAT.

Onwuimre mapaMeTpuiecKuii crocod MOCTPOSHHs JTMHUH Ha MIIOCKOCTH

[Tnockocts, e€ obuiee ypaBHEeHHE

Kak ompenensercss B3auMHOE PacIIOIOKEHUE MIIOCKOCTeN? 3anuinTe ycaoBHs MapalieTbHOCTH
U NEPIEHANKYJIIPHOCTH INIOCKOCTEM.

Kak BerumcisieTcst paccTosiHiE OT TOUKH JI0 TUIOCKOCTH?

3anummTe pazIUYHbIE BHABI YpPaBHEHMH IpsMOW B TPOCTPAHCTBE U IOSICHATE CMBICT
apaMeTpoB, BXOASAIINX B YpaBHEHHUS.

NznoxunTe cxemMy NprUBEASHHS OOIUX ypaBHEHHH MPSMON K KAHOHMYECKOMY BHILY.

Kak ompenennts B3anMHOE PACIIOIOKEHUE MPSMBIX B IPOCTPAHCTBE?

Kak BeramcisieTcst paccTosHIE OT TOYKH JI0 IPSIMOI B TPOCTpaHCTBE?

Kak ompenennts B3anMHOE PACIIOIOKEHUE IPSMON U THIOCKOCTH?

Kak umercst Touka nepecedeHns mpsiMoi M MII0CKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO NOPS/IKA U HAIMIITUTE WX KAHOHUYECKHE YPaBHEHMSL.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

CdhopmynupyiiTe NoHATHE NpeAesa YUCIOBOH MOCIEA0BATEIBHOCTH
CdhopmynupyiiTe noHsTre npeaena GyHKIUN OAHOW IEpEMEHHON
Uro Takoe 0JHOCTOPOHHUE Tpeiesibl (PYHKIUU B TOUKE?

Chopmynupytite mOHATHS OSCKOHEUHO Majiol U OECKOHEUHO 0OJbInoH mpu X —> a byHKIHH

IIepBblil 1 BTOpOI 3aMeYaTEIbHbIE PEEIIbI

Kak cpaBHuBaroTcss OeckoHEYHO Mayble BeNWYMHBI? UTO Takoe OTHOCHTENBHBIA MOPSIOK
MajocTu?

Kakue OeckoHeuHO Manble Ha3bIBalOTCA  SKBHBaJeHTHbIMH?  IlpuBenute  mpumepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a0at0T (yHKINH, HEIPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKE?

Uto mOHUMAIOT O TOYKOH pa3psiBa (yHKIMH? Kakue pa3peIBbI pa3mnyaroT?

Kak cBsi3aHbI HOHATHA HEIPEPBIBHOCTH U AU GEepeHIMPYEeMOCTH (PYHKLIUHU B TOUKE?

3anumuTe npasuia audepeHnrpoBanus 00paTHOHN U CIIOKHON (PYHKIIUH.

3anumuTe npaBuia auddepeHIMpoBaHuS HESBHO 3alaHHOW (PyHKIWMU W (QYyHKIWHM, 3aJaHHON
apaMeTPUUYECKH.

Uro takoe auddepennpan Gpynakuun? Kakos ero reoMeTpuieckuii cMbici?

Kakumu cBoiictBamu o0anaror auddeperippyembie GQyHKIUN?

Kak naxonsrest quddepeHnpanst 1 Mpor3BOIHBIC BEICIINX MOPSIAKOB?

®opmyia Telinopa

Uro Takoe To4ka sKcTpemyMa GyHknu? Kakue ToUku 3KCTpemMyma ObIBaroT?

Heo0xonumoe ycioBre CylecTBOBaHUsSI dKCTpeMyMa Juist iuddepeHIupyeMoi QyHKIHH
JlocTtaTouHble YCIOBUS CYIIIECTBOBAHUS 3KCTpEMyMa

CxeMa mccieJoBaHusI Ha KCTPEMYM (QYHKIIUH OJTHOTO TIEPEMEHHOTO

CxeMa HaxOXIEHHS HAMOOJBIIET0O W HAWMEHBIIETO 3HadeHWs (YHKIMKA Ha 3aMKHYTOM
TIPOMEXKYTKE.

[aiiTe onpezaeneHre BITYKIOCTH U BOTHYTOCTH KPUBOM HA POMEXKYTKE.

Kakwne Touku Ha3BIBAIOTCS TOUKaMHU mepernoda?

Uro Ha3piBaeTCst acuMnToTol rpaduka ¢pynkuun? Kakne acuMOTOTHI pa3inyaoT?

B uem cocrour mnpaBwio Jlomuransa? [l packpbITHS KakMX HEOIPENEIEHHOCTEH OHO
pUMeHseTcs?

Haiite onpenenenue npeaena pyHKIMNA HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupyiiTe onpeieieHie YaCTHBIX TPOU3BOAHBIX I (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
Uro HazpiBaeTcst quddepeHnnanoM GyHKIUN HECKOIBKHX MEPEMEHHbIX

B d4em cocroar pocratouHble yciaoBus AupEpeHIHPYEMOCTH (YHKIHMM HECKOJIBKHX
NIEPEMEHHBIX ?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

e Kak HaxojTCs YaCTHBIC MPOU3BOIHBIC BHICITUX MOPAAKOB? CHOpMYIUpPYHTE YCIOBHS PaBEHCTBA
CMEIIIaHHBIX MPOU3BOTHBIX.

e Kak unryrcs kacareiabHas INIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH?

o CdopmynupyliTe ompeneneHue dKCTpeMyma Uil (YHKIIMA HECKOJBKHX MepeMEHHBIX. KakoBbI
HEOOXOIUMBIE YCIIOBHUS €0 CYIISCTBOBAHMS?

o CdopmynupyiiTe IOCTATOYHBIC YCIIOBHS CYIIECTBOBAHUS SKCTpeMyMa Ui (GYHKIUH JBYX
[IEPEMEHHBIX

e [IpuBenuTte cxeMy HaXOXKJICHUS HAHOOIBINETO U HANMEHBIIETO 3HAYCHUS (YHKIIMU B 3aMKHYTOM
obOacTH.

5. MeToanuecKkue YKa3aHHu4 10 1nmpoueaype oncHuBaHusl

OneHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONIPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbHas padota

B cemecTpe CTyzneHTBHI BBIIOJIHAIOT 6 KOHTPOJBHBIX PabOT, coAep)KaHHE KOTOPBIX OXBATHIBAET BCE AWCLMIUIMHBL
Kaxxnomy cTynenTty BeimaeTcsi cBoi BapuaHT. KOHTpobHBIE pabOThI MPOBOASTCSA B Yachl MPAKTUYECKUX 3aHITHN. 3a
KKIYyI0 KOHTPOJBbHYIO pabOTy MakCHUMalbHBIH Oani ompeaensercss B COOTBETCTBHE C PEHTHHI-TUIAHOM
JUCLUIUINHBL.

Kpurtepumn oueHku 3aiaHusi:

e banbl 32 KOHTPOJIBbHYIO pabOTy MOTY4YarOTCsl yMHOXKEHHEM MaKCUMAJIBHOTO 0ajlia, IIpeyCMOTPEHHOT0 3a
Hee B COOTBETCTBHE C PEUTHHI- TUIAHOM, Ha JIOJII0 BEPHO BBIITOJHEHHBIX 3aJaHHM.

W13

B cemecTtpe cTynenTs! BeinonssitoT 8 /13 nmo BceM pazgenaM nporpaMmsbl JUCUUIUIMHBL. Y KaXKIOTO CTYJEHTA B
rpyme cBoil Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTYIE€HTA B CIIUCOYHOM COCTaBE
TPYIIIIEL.

[IpenonaBarens oOecriednBaeT CBOEBPEMEHHOE TTOIyUeHHE CTyAeHTaMu BapuanToB M/J13, a Takxe

MIPEJOCTABIISIET IIEKTPOHHYIO CChUIKY Ha coopHuk 1/13. Bce /13 pa3merneHsl B 3IEKTPOHHOM Kypce T10
TUCIIATIIINHE.

W13 BBIMONHSIOTCS B OTJIENBbHOM TeTpaau, IpH 0OPMIIEHUHN KaXKJIOTO 3a/IaHUsI 003aTENFHO YKA3bIBACTCS ETO
HOMEp, IPUBOJUTCS KPATKO YCIIOBHE KaXJI0T0 3aaaHusl. Pemenue kax1oro 3aanusi JOHKHO OBITH MOAPOOHBIM, €
BKJIFOUEHUEM MPOMEKYTOUHBIX PACUETOB, pacCy X IeHHH, MOSICHEHNH, C yKa3aHUEM HCIOJIb30BAaHHBIX METO/IOB U
dhopmyn. /I3 mposepsieT npemnoaaBaTelb, By IpakTHIecKue 3auatrusi. CTyIeHThI TOJDKHBI BRIOTHUTE /13
JI0 KOHTPOJIEHOU paboThl o Teme. 3a kaxpoe /I3 BeicTaBistoTCS 0aUTbl, MAKCUMAJTBHBIN OaJll YKa3bIBaeTCs B
pEUTHUHI-TITIaHE.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

KpuTtepnnu oneHkn oqHOTo 3a1aHuUA:
3amanue CUUTACTCS 3aYTEHHBIM, €CJIH BBIITOJIHEHO 00JIee IMOJIOBUHBI 3a1aHIH
Ecnm 3amanne He 3auTeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0PadOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U C]aBaTh Ha TIOBTOPHYIO MpoBepky. [IpenogaBarens
MOJKET yYeCTh UCIIPABICHUS U JOOABUTH OAIIIBI K MTPEIBIIYITIM

DK3aMeH

«lMonoxceHue o nposedeHUU MeKywe20 oueHUBaHUA u npomexcymoyHoii ammecmayuu 8 TINY» npuka3 Ne88/0d om
27.12.2013 2., «Pykosodawjue mamepuassl N0 meKywemy KOHmposio u ycrnesaemocmu, npomexcymoyHoii u umozaoeoli
ammecmayuu cmydeHmoe TOMCKO20 nosaumexHu4eckoz2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sx3aMeHe CTyIeHTY BbIIAIOTCS OMJICTBI, BKITFOUAIOLINE TCOPETHUCSCKHUE BOTIPOCHI U MTPAKTHYECKUE 3a/IaHusl.
[IpemogaBarens, MpoBepUB pabOTY, B X0O/I€ YCTHOM O€CeNbl CO CTYIEHTOM MOJKET 33/1aBaTh BOIPOCHI 110 CAMOMY
OmIIeTy, a Tak)Ke TOTIOTHHUTEIBHBIE BOIIPOCHI IO TEOPUH U MIPAKTHKE. B UTOTE CTY/IeHT HaOMpaeT UTOTOBKIA Oailt 3a
JK3aMeH, MakcuManbHO 40 O6amtoB. OneHKa 3a JUCIUILIHNHY (OPMHUPYETCS KaK HTOTOBas 32 paboTy B CEMECTPE H
5K3aMEH B COOTBETCTBHE C MPUHATON LIKAJIOU OLEHUBAHUS.

CryneHTsl, HE CAABILINE SK3aMEH B CECCUOHHBIN NIEPUOJ, MOTYT IIEPECIATh €ro B NEPUObI TUKBUAALNN
3a/10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPpOLIETypOil.

Pe3ynbrarhl mpoMeXyTOYHOU aTTecTallud OQOPMIISIOTCS BEIOMOCTBIO M BHOCSITCSI B 3aYETHYIO KHUKKY
oOydarorerocs.




