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1. Poasb nucuummebl «Matematuka 1.1» B popMUpoOBaHUM KOMIIETeHUIHI BHIMYCKHUKA:

DJieMeHT Pe3yabTaThl CocraBJsiionue pe3yibTaTOB 0CBOECHH (JIECKPUNITOPHI
o0pa3oBaTeJIbHOI Kon OCBOCHUS KOMIIeTEeHIIN)
Cemect HaunmenoBanue
NPOrpamMMBbl KOMIIeTeHIIU! 0011
p KOMIIeTeHIIUI
(IMcHUIUINHA, HaumenoBanmue
Kon
npakTuka, THA)
Brnaneer MaTeMaTHUECKMM amnmapaToM alreOphl U
G hepeHINaATBHOTO HCUUCTICHUS PYHKIINN OTHOU U
OIIK(Y)- HECKOJIbKUX TIepEMEHHBIX JUIS OTIMCaHWs, aHAJIH3a,
CHOCOGHOCTE 1 1.B1 TEOPETUUECKOI0 U HKCIIEPUMEHTAIBHOTO
FOTOBHOCT HCIIOIB30BAT WCCIIEIOBAHUS Y MOJCITUPOBAHUS (PU3NIESCKUX U
OCHOBHBIE 3AKOHDI reoMeTpUYEeCcKUX 3ajad
OIIK(Y)-1 €CTECTBCHHOHAYYHBIX P1
Marematuka 1.1 1 ™) Y
JUCLUILINH B YMeeT mpuMeHITh THHEHHYIO i BEKTOPHYIO anreopy,
npodeccuoHanbHON OIIK(Y)- | cTpouth reomerpudeckrue 00pa3bl, MPOBOIUTD
eI TeTbHOCTH 1.V1 UCCIIeIOBaHUs (YHKITMIA OJIHOM U HECKOJIBKUX
MIEPEMEHHBIX TPY PEIICHNH MH)KEHEPHBIX 337124
OTIK(Y) 3HaeT 0a30BbIe MMOHATHS U METOBI JIMHEHHON U
131 BEKTOPHOMH anreOphl, aHAIUTHICCKOH TEOMETPHH,
) TEOPHUH MPEACIIOB, TUPPEPEHITNATLHOTO UCUUCICHHUS
2. Tloka3aTean U MeTOAbI OLIEHUBAHUS
Ilnanupyemble pe3yJbTaThl 00y4eHUsI 10 TUCHUIIMHE Kon HaunmeHnoBanme pasgeia Metoabl OleHMBAHUS
Kon HaumenoBanme KOHTPOJINPYyeMOii JAUCIHUTLIMHBI (oueHOYHBIE
KOMIIETeHINH (WJIH MepOnpHUsITHS)

ee YacTH)




P11 Bnageer 0CHOBHBIMUY MOHATHUSIMU U METOJAMU JIMHEWHOU OIIK(V)-1 1. JIunetinas anreopa KonTponbkHas pabora
anreOpsl, aHATUTHYECKOH TCOMETPHH H 2. Bexropnas anredpa 3.
nrddepeHInaTEHOro HCYUCIEeHUs PYHKIMN OJHOH 1 3.AHanuTHu4ecKas
HECKOJBKHUX MePEeMEHHBIX reoMeTpus OK3aMeH

4.BBeneHue B aHAIN3

5. Jnddepennnansroe
ucyucieHne QyHKIUN OJTHON
IIEPEMEHHON

6. Iuddepennmansaoe
ucuuciieHne GyHKIUHN
HECKOJIbKUX ITePEMEHHBIX

P12 | YMeeTBBIMUCIATH ONPEICIUTENHN, BHITOIHATE NEHCTBHS C OIIK(Y)-1 1. Jluneiinas anrebpa KonTponbsHas padora
MaTpHULaMH, UCCIIEA0BATh U PEIIATh CUCTEMBI JINHEWHBIX 2. Bekxropnas anrebpa Nas.
anredpanvecKux ypaBHEHUH; IPOU3BOINUTE NEHCTBUS HAT 3.AHanuTuyeckas
BEKTOpaMM; T€OMETPUIECKU ¥ AHATUTUIECKU IPEACTaBIAT reOMETPHS OK3aMeH
MPSIMYIO U TUIOCKOCTh; YCTaHaBIMBaTh B3aUMHOE 4.BBezneHue B aHATU3
PaCIIOIOKEHUS TPSIMBIX | IJIOCKOCTEH; MPUBOAUTH OOIIIHE 5. duddepenimanbpaoe
YpaBHEHHUSI KPUBBIX U [MOBEPXHOCTEH K KAHOHUYECKOMY ucyucieHne GyHKIUN OJTHON
BUJY U CTPOUTH MX; HAXOAUTH Mpeeiibl GYHKUIUHI 1 MEpEMEHHOM
YHCJIOBBIX MOCIIEIOBATENILHOCTEH; T dHepeHIMpoBaTh 1 6. Inddepenunansaoe
uccien0BaTh (YHKLIUH OJHOTO M HECKOJIBKUX TIEPEMEHHBIX ucyucieHue QyHKIuu

HECKOJIbKUX IePEeMEHHbIX
P 3 | 3naeranreOpy MaTpuIl, OCHOBHBIC XapaKTEPUCTHKH OIIK(Y)-1 1. JIuneiinas anredpa Kontponbshas pabora

MAaTpHII, UX ONPENEICHHS U CBOWCTBA; METOABI PELICHHS
CHCTEM JIMHEHHBIX aJIreOpandecKuX ypaBHEHHIA; METOIBI
BEKTOPHOH anreOpbl; CBONCTBA M YPAaBHEHUSI OCHOBHBIX
reOMETPUYECKHX 00pPa30B ;0CHOBHBIC TIOJI0XKEHHS TEOPUU
MIPEIEIIOB; MPAaBHUIIa U METOIbI HAX0XKJIEHUS IPOU3BOIHBIX
(hyHKIMI OTHON W HECKOJIBKUX TIEPEMEHHBIX, CXEMY
MOJTHOT'O MCCIIEIOBaHUS (QYHKIIUH

2. BexTopnast anredpa
3.AHanuTuyeckas
TeoOMeTpus

4.BBejieHHE B aHAITH3

5. duddepennmansaoe
nucymciaeHrue QyHKIUN OTHOM
IIEPEMEHHOMN

6. ludpdepenmmansHoe
vcuucieHue GyHKIuu
HECKOJILKHX TIEPEMEHHBIX

Nas.

DK3aMeH




3. Illkana oueHnBaHUs
[Topsaiox opraHu3alMy OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS] B YHUBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIeHUBAHUS PE3yJIbTaTOB 00y4yeHHUs B ToMCKOM monuTexHuueckoM yHupepcutere (Cucrema oneHuBaHus)» (B IEUCTBYIOMICH pelaKiiH).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHWBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor nesrenbHOCTH (M3ydenue nucuurmuinH, YWPC, HHPC, kypcoBoe NpOEKTHpOBaHHE, IMPAKTHKH) OMNPEASIIETCS CyMMOW O0ajuioB IO
pe3yJibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaly (MTOroBasi peTUHroBas olieHka — MakcuMym 100 6asioB).

PacnpeﬂeﬂeHMe OCHOBHBIX W AOOIIOJIHUTCIBHBIX O0a/ioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMG)I(yTO‘{HOI;'I arTeCTanuun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMCHI[yCMaﬂ mKajaa a1 OTACIABbHBIX ONCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTpOJ’ISI*

% BbINOJIHeHHs 3a1aHusiCooTBeTCTBIE Tpannuuom{oﬁ OLICHKE|

Onpeneneﬂne OLCHKHA

90%+100% «OTnugHO» OT1n4HOE MOHUMaHKE IPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U BJIaJICHUE ONBITOM IIPAKTUYECKOH IS TeIbHOCTH
70% + 89% «Xopomuo» JlocTaTo4HO MOJTHOE MOHMMAaHUE NPeIMETa, XOPOIlHe 3HAHUS, YMECHUS U OIBIT IPAKTUIECKOH e TeIbHOCTH
55% + 69% «Y IOBILY [TpremieMoe MOHUMAHUE IIPESMETa, YIOBICTBOPHUTEIbHBIC 3HAHHS, YMEHHUS U ONBIT MPAKTUYCCKOH ACSATEILHOCTH

¢l bl

0% + 54%

«HeynoBin.»

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

[lkana 1715 OLIEHOYHBIX MEPONPUIITHI IK3aMeHa™

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
o o OnpeneneHne oneHKU
3aJaHUH JK3aMEHa a1 TPAAHUUHMOHHOHU OLICHKE
90%+100% 36 + 40 «OTIHIHOY OTIM4HOE MOHNMaHKE IPeAMETa, BCECTOPOHHNE 3HAHMS, OTJINYHBIC YMEHHUS U BJIaICHHE ONBITOM IPAKTHYECKON AESTEIIEHOCTH
70% + 89% 28 +35 «Xoporio» JlocTaTo4HO NOJIHOE IIOHWMAaHHUE MPEJAMETa, XOPOIIUE 3HAHNUS, YMEHHS U OMBIT IPAKTUYECKOM JIeSITeIbHOCTH
55% + 69% 22 +27 «Y IOBIL.» [TpuemsieMoe MIOHMMaHUE MPEAMETA, YIOBICTBOPUTENILHBIC 3HAHKS, YMEHUS U ONBIT NPAKTHYECKOH JAESTeIbHOCTH
0% + 54% 0+21 «HeymoBi.» PesynbraTel 00y4eHns: He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OuneHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

1 | KonTponbHas pabora

KontpoabsHnas padora «J/Iuneiinast anredpa»
BAPUAHT Nel

2 4 -3 1
1. Jlan onpeenuTenb _% % 2 (])' .
0 -1 13

a) 3anuimunTe pasioKeHre JAHHOTO ONPEACTUTENS 0 YETBEPTOMY CTOJIOIY;




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

6) BBIYUCIUTE ONIPECACINUTCIIb, MTOJTYYNB NPEABAPUTCIIBHO HYJIU B Kakoii — mbo CTpPOKE WJIn CTOJ'I6IIC.

X+2y—-72=-1
2. Pemnth cucteMy ypaBHEHHI METOIOM OOpPaTHOM MaTpPHIIBL: 3y -z7=1,
X+4y+z=>5.

3nauenne X BBIUHCIHUTH Tarkke MeTomoM Kpamepa.

3. I/ICCHC,Z[OBEITB CUCTEMY Ha COBMECTHOCTH U PEIINUTH METOIOM Faycca

X —Xg— X4 =2
X, + Xy + X3 =4

2X; + X, +3X3 +2X, =0,
2X; + X, +2X5 + X, =0,

2X; + X, +5X3 +4X, =0,
2X; + X, +4%X5 + 3%, =0.

4. TaHa cuctemMa OJTHOPOJHBIX JIUHEHHBIX ypaBHEHUH

a) JlokaxuTe, YTO CUCTEMa UMEET HeTPUBHAIIbHBIC PEILICHIS,;
0) Haiigute ob1iee penenne CUCTEMBI;
6) HaiinuTe QyHIaMEHTANbHYIO CUCTEMY PEeIICHUH.

. Ilpu kakux 3HauEHUSX Napamerpa A cucrema muueitnbix YpaBHEHUM

2 1 14
C pacIIMpeHHON MaTpHULen 1 A 1 3 | coBmecTHa?
1 20 1:4

KonTponbnas padora no teme «BexkropHas anredpa»
BAPUAHT Nel

anb1 yerbipe BekTopa: d ={4,5,2}; b ={301};C ={—J,4,2};cT ={5,7,8}.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.JTokasats, uto BekTopsl d,D,C 06pasyroT 6a3uc n HallTH pa3TokKeHHe BEKTOPA d B sTOM Gazuce.

2. HaifTi KOCHHYC yIiia MeXIy BEKTOpaMH @ H b.

3. Haiitu pnnny Bextopa § = a + 25 +3C.

I1.Jansr yernipe Touxu: A(L3;0), B(4;1;2), C(3,0;1), D(—4;3,5).

4. Haiirn 06sém mupamuns ABCD u numny Beicotst , omymennoit n3 sepumaast D na rpans ABC |

_— -

5. Haiitu npoekuuio Bektopa AB Ha ock Bexropa CD.

6. HaiitTi KoOpAMHATBI BEKTOPA [(Eé + KB),EB] :
I11.MapannexorpaMm nocrpoen Ha Bektopaxd = p+4q, b = %(r) —0), rne ||5| =4, |q| =2, (p"g) = g .

OnpenenuTs: a) KOCHHYC TYIOTO yrila MeXAy TUaroHaissMu; O) IJTHHY BBICOTHI, OMYIICHHON Ha CTOPOH

KonTpoabHasi padoTa mo TeMe «AHAJIUTHYECKAS] T€OMETPHUSD
BAPUAHT Nel
1. Ompenenuts Npy KaKUX 3HAYCHUAKA TIPSAMas
(a+2)x + (a2-9)y +3a°-8a+5=0 napajiensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS MPSAMBIX, TapaJUIeTbHBIX TPSIMOU
3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccTosiHue d=3
3. Jlaubl BepiuiuHsl TpeyroibuukaAd(2,6), B(4,-2), C(-2,-6).
CocTaBuTh ypaBHEHHE BBICOTHI M3 BEPIIUHBLA U ypaBHEHUE MEIUAHbI U3 BepuIuHbl C,

4. TlpuBecTH K KAHOHUYECKOMY BUIY, HA3BaTh M TOCTPOUTH
kpuBbie:  a) 16x*+ 25)° +32x - 100y - 284 = 0;
6) y>-4y-20x+24=0.

5. W3 obmux ypaBHeHui npsimoit :2X +y —3z2—-9 =0,
-2x+  3z+4=0
TIOJTYYUTh KAHOHUYECKNE M IapaMeTpHUYecKOe YpaBHEHHS INPSIMOM.

6. Haittu npoeknuto TouknA(1,2,0) Ha MWIOCKOCTH
8x + 6y +8z - 25 =0.

7. TlocTpouTh T€n0, OTpaHUYEHHOE OBEPXHOCTIMHU
2
x =z,

X+y=2,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KOHTpOJI])HaSI pa60Ta no TeMe «BBejeHne B aHAIM3»

. Bbiuucaums npedesivl

1 1 1 1
m E+Z+§+.. +
1. lim—— 2. lim 2_
n—oo 32n3+1 n—oo n-1
A1+ %2 BX% +2x
3. lim—=—; 4, lim ——==;
x—1 2X x—o 3x2 +1
[V2 o 2
5. limYX ~3-1. 6. lim—~ -
X—2  X— x—01—Ccosx ’
x2+1 )
X+2) x . In(x*+2)—In2
7. lim : 8. lim ;
x—m(x lj x—0 X2
9. lim ¢ —¢". 10, limSn2=x)
Tx50 X th Jo2x =2

I1. Onpexeants nopsiaok 6. M. o(X) mpu X —> 0 ornocurensno x:

1. a(x) = InL+3/x*-tgx), 2. a(x) =v2x+1-1.

I11. HaiiTi Touku pa3pbiBa pyHKINHU, YKa3aTh UX xapakTep. [loctpouth rpadpuk GpyHKIMN B OKPECTHOCTH TOYEK

pa3pbiBa:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

0, ecmu x <0, 1

2 21—X 1
1. f(X)=<x,ecmu0<x<1, 2. y=—"—1, 3. y=— 1

X+2, ecmu X >1. 1+2ﬁ X -

KonrposabHas pabora
no reme «JupdepennuanbHoe ucunciaeHne GyHKIUH OTHOTO NepeMEeHHOI0»
BAPUAHT Nel

[. HaliTu npousBo/iHbIE CAeAYIOMUX QYHKITAM:

X

ctg(y/5)
1y = (eS08X 4 3x)2. 2. 3% +3Y =x-2y; 3 y=(tg2x) 2",
d2
y y
Il. Haiiti BTOpYyIO MPOU3BOIHYIO 5
X
X2 X =cos(t/2),

Yy=—, 2 ) .y =sin(x—
o x2 _1 ’ y =t —sint. > (x=y)

I11.. TTone3ysick mpaBuioM JlomuTans HaUTH MIPEeIbL:

7X
_ x2 1 _ _ COS—

L lim|=———1| 2 lim (sinx) 2
x—1 X—1 Inx X-—->1—0

1

IV TIposectu nonHoe uccienopanne pynkuun Y = X€ X u MOCTPOUTH €€ rpaduk

KonTponbnas pabora
no teme «ludpepenunanbnoe ucunciaenne OHID»
BAPUAHT Nel

|. Haiftu u mocTpouts 001acTh onpeaencHns GyHKINH:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

ITI. HauTty ykaszsaHHBHE NPOMU3BOIHHE

741 ou au au 4 B

u=(xy)“". ?

ox' oy ol owxar

2-( XYy ou ou  _adu
. Tposeputs, yrosnersopsier mm pynxuns U = X“F| —, = |ypasnenno X — + VY—+Z—= 2U.
Z X OX oy 0z
2 2
V. CoCTaBUTh ypaBHEHHE HOPMaTM K ToBepxXHocTH X — 2X + 6y —-72°=4 NapaiebHO  TIPAMON

x_y-2_z-1

1 3 4

V. Haiitu HanGosibluee 1 HauMeHblIee 3HaYeHue GyHKimu: Z = 8X + Y — XY B 3amknyroit oGnacty,

OTpaHUYEHHOH THHUAMH X = O, Y= O, X+y= 10.

W3,

IlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Nuneinan anrebpa

. Buramcmars on pefeHTenn

12 3 -1 2 -7 =3 2 4/
11 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 17 0
. PemnTh cHCTEMEL MHHEHHKX YPaBHeHHH:
a) metonos Kpawmepa, b) maTpHYHRIM MeTOIOM
dr+4y—22=26 z+dy— z= 5
a) r— y+3z=-12 b) {3z +8y+:=7
dr—dy+iz=-2 dr—Gy+z=10
. Pemmnth cucrenmeu meTonom ['aycca
e —3drz; +dzy = -5
I -2y +3xy = —4
9\ 32, +2r by = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
r1 +ars +hry —dmy = 1
ry +ars +2xy -2y 41, = —1
b} 1 —ETQ +x; —Fy —Iy = 3
ry —drs +xy; +ry 4T = 3
| +.‘2:E2 +; -y T3 = -1
T +r: —r; +xy =10
Iy —Is +I; —ry = i}

dr, +re —r3 +xy =10




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBHCUMBIN KOHTPOJIb

[IOKO (PT1 u PT2)

Bomnpocsti:
1. C momomipio 31eMeHTapHBIX TPeoOpa3oBaHuil pacIIMPEHHAs MaTPHIIA CHCTEMBI JIMHEHHBIX

1 120110
ypasnenuii ipusenenak sury| 0 O 0 O O | 1 | BuGepure Bepusie yrBepsienus, eciu A —

0102010

OCHOBHAasi MaTpulia CUCTCMBI, @ — paciupCHHad MaTpula CUCTCMBIL.

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

5. cucTemMa COBMECTHA
6. cucTemMa HECOBMECTHA

2.Buicora tpeyronsauka ABC |, omymennas us Bepumnst C, ecmu A(3;1,2), B(5;—3;6),
C(3;0;4) paBHa
3.Paccrosiane Mexy hoxycaMu drunmca 5X + 9y2 —-30x+18y+9=0 pasro

X=9t+1,
4. KocuHyc ocTporo yria Mexay npambivu Xt4 _Y-1_Z+5 y paBeH
_ _ y =6t,
10 2 11
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ nuddepeHnanom
byHKIHS MIPOU3BOIHAS
y:§/3inx dy = COS X dx
3sin’ x




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUM

y:«/sinx dv = COS X dx
y 2+/sin x
Jsinx 2+/sin® x
— 1 dy:_ﬂdx
{sinx 3%sin’ x
COS X
dy = ———dx
y 23/sin x
1
dy =———dx
y 2+/sin x

In [
o X
6. Onpenenure NOPsIOK MAJIOCTH OECKOHEYHO Majlod GyHKIMH ——— 2
X

o0
K= .
7. OyHKUMSA y =6X-e > yObIBaeT JJIid 3HAYECHUH X

Lye(=01/2)

2. X € 1/ 2;+00)
3. Xe(—o0;—1/2) UL/ 2;+0)
4, xe(-1/2;+x0)
S5 xe(1/2,0).
8. s pynxuun Z = Z(X;Y) usBecTHO

1+x°
3

j 1
OTHOCHUTEIILHO — IIPU X—>
X




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

zz(M)=2{,(M)=0
" . " . 144
2 (M) =5, 2, (M) =1, z{, (M) =-2
Torma Touka M
SIBJISIETCS] TOUKOW MUHHMYMa
HE SIBJIAETCS TOYKOM IKCTpEeMyMa
SIBJISIETCS] TOUKOW MakCUMyMa

SIBJISIETCS] CTAlMOHAPHOW TOYKOU
HE SIBJIIETCS CTALIMOHAPHOM TOYKOU

DK3aMeH

[IpuMepbl 3a/]laHU Ha 9K3aMeH

TIIY JK3aMeH Kypc1

Bapuant 1

=

CdopmynupoBath u 10Ka3ath Teopemy Jlarpamxka.

2. YpaBHEHUSAIPSIMOI B TPOCTPAHCTBE

1
3. Haiinure mpenenst:  a) |im B lim xeX.
x—0 X1 _3X X—>+0

2 X+1 + 3X—2

4. Haiimure Bce yacTHBIE IPOU3BOIHBIE MIEPBOTO MOPSAKA QYHKINU U = 4/ 2x2 —3y.
1
5. Omnpenenure TOYKM Nepernda ¥ MHTEPBAJIBLI BBITYKJIOCTH M BOTHYTOCTH yHkiun Y = X 56 X .

X] —X2 —2X3+ X4 — X5 =—2,

6 _, HaimTe o0rmiee pernicHue

" Jlana cuctema JIMHEWHBIX YPaBHEHUM —X]+2X2 —X3+X4 —X5 =
X1 +X2 —X4 +2x5=-1.

CHUCTCEMBI

7. CocraBbTe ypaBHEHHE IUIOCKOCTH, KOTOpasi MPOXOIUT Yepe3 TOUKH M1(7, 2, —3) u M2(5, 6, —4)
napayuiensHo ocu OX.

8. IlpuBenuTe ypaBHEeHHE KPHBOM K KAHOHHYECKOMY BHJy U TIOCTPOMTE KPUBYIO




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

16x2 —9y2 —64x

1. Haiitu ipenen limyso

2. 3anucarb

3. Uccienos

+18y =89.
DK3aMeHaIMOHHEII OmieT 1

3sin2x _1

2x* +5x
. — 3 |
ypaBHEHUS BCeX acUMIITOT kpuBoi Y = X" INX

aTh Ha SKCTpeMyM QyHKLUIO Y =N+ X% +1+ arctg x.

4. Haiiti 1 ©300pa3uTh 00JIaCTh ONpeaeICHIs PYHKIIUN z=Inx+,/x-y

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

4,
AB—47), B(

DK3aMeHAIIHOHHLIN OnJyietT Ne X
CkangapHOoe IpOoN3BeeHNE BEKTOPOB, €0 CBOICTBA U IPUMEHEHHE.
B3auMHoe pacrionoxeHue npssMoi U INIOCKOCTH B IIPOCTPAHCTBE.

-3 2 5

Berancants OIpEACINTEIb ) 7 11"

-1 -6 4

Haiitn xocuHyc yria npu BepuiMHeA W IJIOMIA/lb TPEYTOJbHUKA C BEPIIMHAMHU B TOYKAX

—2;8,0), C(-15,-2).
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

5.3ammcath ypaBHeHMe NpsAMOii, npoxoasueil wepes Touky M (—9;4) mnepnenmmkynspHO TpPAMOI

X-1 y+2
5 -7
. L | x=2t+7
6.HaiiTi KoopAuHATHI TOUKH NTepeceyeHus MpsIMOn yo—t+d u miockoctd 3X+9y -3z +1=0.
z=5t-2
7.IlocTpouts
a) KpUBYIO X =—2 —./2 -3y ; 6) nosepxuoctb 2X° +4y® —3z+1=0.

DK3aMEHAIIMOHHbIE BOIPOCHI
e Uro takoe onpenenutens? [lpu kakux npeoOpazoBaHUsIX BEIMUMHA ONPEACIUTEIS HE MEHSIETCS
e B kakux ciydasx onpeneiauTesb paBeH Hyr0? UTo ciefyeT U3 paBeHCTBA OMPENETUTENs HyIt0?
e JlaiiTe ompepereHHe MUHOpPa W aiNreOpaMyecKoro JOMOJIHEHHS 3JIEMEHTa OIpenenuTeNs.
CdhopmynupyiiTe NpaBUIIO BHIYHUCICHUS ONPENETUTENS.
Kak ocymecTBnsiorcs TMHENHHbIE ONepauy HajJ MaTpULaMu?
Kax mepemuoxkatorcst 1se MaTpuilsl? CBOMCTBA MPOU3BEICHUS MAaTPHIL.
KaxoBa cxema HaxoXkeHUsI 00paTHON MaTpPHUIIBI?
Haiite ompeaeneHUs] pelICHUs] CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHeHHU. Pacmmdpyiite
MIOHATHSA «COBMECTHASD), KHECOBMECTHAs», «OTPEAETIEHHAS, HEOIIpeIeIEHHA» CHCTEMBI.
Hammummre dpopmynst Kpamepa. B kakom ciiydae oHE TPUMEHUMBI?
UYro HazpIBaeTcs paHroM Matpuiisl? Kak o Haxoaurces?
Cdhopmynupyiite Teopemy Kponekepa — Kanemnu.
[Ipn KakMx YCIOBHSX CHCTEMa JUHEHHBIX ailreOpanvdeckux YpaBHEHHH HMEET MHOKECTBO
pemennii? Korna oHa IMEET €MHCTBEHHOE pellIeHUE?
Onumnte Merox ['aycca pemeHns: CUCTEM JIMHEHMHBIX ypaBHEHU.
e Kakue Hen3BecTHBIE HA3bIBAIOTCSI CBOOOIHBIMY, & KaKue Oa3sMCHBIMU?
e Kakue ocoOGEHHOCTH pelIeHHs] OJHOPOAHBIX CUCTEM JIMHEHHBIX anreOpanvyecKkux ypaBHEHHH Bl
3HaeTe?
e Kak crpoutcst pyHnameHTaIbHAS CUCTEMA pEIIeHN?
e  Kaxk BBHINOJHIIOTCS JTUHEWHBIE ONepaliy Haj BeKTopamu? KakoBbl CBOMCTBA 3THX oneparwii?
e Kakune BeKTOpa Ha3bIBAIOTCA JIMHEWHO 3aBICHMBIMH, 8 KAKH€ JINHEHHO HE3aBUCUMBIMU?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Uro takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha IMIIOCKOCTH U B IPOCTPAHCTBE?

Kakoii 6a3uc Ha3bIBaIOT IEKAPTOBBIM?

Uro Takoe KOOpANHATHEI BEKTOpa?

Urto HazbpIBaeTCsl CKaIApHBIM IMpou3BesieHneM BeKkTopoB? KakoBel ero coiictsa? [y perieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Urto HazbpIBaeTCsl BEKTOPHBIM IIpou3Be/ieHueM BeKkTopoB? KakoBel ero cBoiicta? [lyid perieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

Uto Ha3BIBaeTCS CMEMIAHHBIM MPOM3BeaeHNEM BeKTOpoB? KakoBEI ero coiictBa? J[ns permeHus
KaKHX 3a[1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

3anumuTe B BEKTOPHOH W KOOPAMHATHOM (OopMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH
1 KOMIUTAHAPHOCTH BEKTOPOB.

[IpsimMas muHAUA Ha UIOCKOCTH, €€ olliee ypaBHEHHE

[aiiTe moHATHE HOPMAJIBHOIO M HANPABJISIOLIETO BEKTOPOB MPSAMOW Ha IJIOCKOCTH, YIJIOBOTO
Koddunmenra.

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

3anuimTe yCIOBHS MAPAIIENBHOCTH M NMEPIEHANKYIIAPHOCTH MPSIMBIX HA TUIOCKOCTH B CITydac
Pa3IMYHBIX BUAOB yPaBHEHHUM MPSIMBIX.

Kak HaiiTn TOUKy nepecedeHns: NpsMbIX Ha TIIOCKOCTH?

Kak BerumcnsieTcst paccTosHUE OT TOUKH JI0 MPSIMOM Ha IIIOCKOCTH?

[aliTe onpenesneHre MUIUIICA U 3aIIUIIUTE €r0 KAHOHUYECKOE YPaBHEHUE.

Maiite onpenenenue runepO0IIbI U 3aMUIINTE €€ KAHOHMYECKOE YpaBHEHUE

Haiite onpenenenue napadoIibl U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHHE

UznoxuTe cxeMy NpUBeAeHUS OOIIETO YpaBHEHUS KPHUBOW BTOPOTO MOpPsAKa K KAHOHUYECKOMY
BUTTY.

[laliTe IOHATHE NOJISIPHON CUCTEMBI KOOPJAUHAT.

Onwuiure mapaMeTpuiecKuii crocod MOCTPOSHHS JTMHUH Ha MIIOCKOCTH

[TmockocTs, €€ obmiee ypaBHEHHE

Kak ompenensercss B3anMHOE PAcCIIOIOKEHUE MIIOCKOCTeH? 3amuimnTe yCIOBHs MapajuIeIbHOCTH
Y NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BerumcisieTcst paccTosiHUE OT TOUKH JI0 TUIOCKOCTH?

3anuumTe pa3IUYHbIE BHABl YpPaBHEHMH IpsMOH B TPOCTPAHCTBE U IMOSICHUTE CMBICIT
apaMeTpoB, BXOAAIINX B YpaBHEHHUS.

Uznoxwure cxemy MpHUBEJCHUS OOIUX YPABHEHHH NPSMON K KAHOHHUYECKOMY BUJTY.

Kak ompenennts B3anMHOE PAcIlOIOKEHNE MPSMBIX B POCTPAHCTBE?
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Kak BerumcnsieTcst paccTosHUE OT TOUKH 710 IPSMOI B IPOCTpaHCTBE?

Kak onmpenennuts B3aMHOE PacIioyioKeHUE PSAMON U TIIOCKOCTH?

Kak umercs Touka nepecedeHus NpsiMoi U IMIOCKOCTH?

HazoBuTe noBepxHOCTH BTOPOTO MOPs/AKA U HAIMIIUTE UX KAHOHUYECKHUE YPaBHEHMUSL.
CdhopmynupyiiTe NOHATHE peAesa YUCIOBOH MOCIEA0BATEIBHOCTH
CdhopmynupyiiTe nonsTre npeaena GyHKIUN OAHOW IEpEMEHHON

Uro Takoe 0JHOCTOPOHHUE Tpeesibl (PYHKIUU B TOUKE?

ChopmynupyiiTe NOHATHSI OECKOHEUHO MaJlol 1 OecKoHeuHO OombIoii mpu X —> a byHKIHH

IIepBblil U BTOpOI 3aMe4aTEIbHbIE PEEIIBI

Kak cpaBHuBaroTCcsi OecKOHEYHO Manble Bedu4yuHBI? UTO Takoe OTHOCHUTENBHBIH MOPSIOK
Majioctu?

Kakme OeckoHeyHO Majble Ha3bIBalOTCA  OKBHBaleHTHbIMH?  [lpuBenure  mpuMepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a0ar0T (yHKINH, HEIPEPHIBHBIE HA 3aMKHYTOM IIPOMEXYTKE?

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

Kak cBsi3aHbI HOHATHA HENIPEPBIBHOCTH U AU GEpeHIMPYEMOCTH (HYHKLIUHU B TOUKE?

3anumuTe npasuia audepeHnrpoBanus 00paTHON U CIOXKHON (QYHKITHH.

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

Uro takoe auddepennpan Gpyaknun? Kakos ero reoMmerpuieckuii cMbici?

Kakumu cBoiictBamu o0anator nuddepenippyembie GQyHKIUN?

Kak naxonsrest nuddepeHnpanst 1 Mporu3BOJHBIE BEICIINX MOPSIKOB?

®opmyia Telinopa

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

Heo0xonumoe yciioBre CyliecTBOBaHUSI dKCTpemMyMa Juist iuddepeHIupyeMoi QyHKIAN
JlocraTouHble YCIOBHUS CYIIIECTBOBAHUS 3KCTpEMyMa

CxeMa mccieJoBaHusI Ha 9KCTPEMYM (QYHKIIUH OJTHOTO TIEPEMEHHOTO

CxeMa HaxOXJEHHS HAMOOJBIIET0O W HAUMEHBIIETO 3HA4YeHWs (YHKIMA Ha 3aMKHYTOM
MIPOMEXYTKE.

Jaiite onpeneneHne BBITYKIOCTH M BOTHYTOCTH KPUBOI Ha IPOMEXKYTKE.

Kakwne Touku Ha3bIBaIOTCS TOUKaMH niepernda’?

Uro HazpiBaeTcst acuMnToTol rpaduka ¢pynkunn? Kakue acuMOTOTHI pa3inyaroT?

B uem cocrour mnpaBwio Jlomuransa? [l packpbITHS KakMX HEONPEAEIEHHOCTEH OHO
pUMeHseTcs?
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite onpenenenue mpeaena GpyHKIMNA HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupyiiTe onpeieieHre YacTHBIX TIPOU3BOAHBIX ISl ()YHKUIUHM HECKOJIBKHUX TePEMEHHBIX.

Uro HazeiBaetcst guddepeHnnanoM GyHKIUN HECKOIBKUX MePeMEHHbBIX

B d4em cocroar poctaTouHble ycioBus AuGGepeHIHpPYEeMOCTH (YHKIMHM HECKOIBKHUX

MIepEMEHHBIX ?

e Kak HaxoaaTcs yacTHBIE IPOU3BOAHBIC BBICHINX MOPSAKOB? ChopMynupyiTe yCIOBHs paBEeHCTBA
CMEIIaHHBIX POU3BOHBIX.

e Kak nnryres kacarenbHas IIIOCKOCTh M HOPMaJlb K IOBEPXHOCTH?

e CdopmynupyiiTe onpeneneHrue 3KcTpeMyMa il (GYHKLIUM HECKOJIBKUX MEpeMEeHHBIX. KakoBbI
HEOOXOIUMBIE YCIIOBHS €ro CYIIECTBOBAHUI?

e CdopmynupyiiTe OOCTAaTOYHBIE YCIOBHS CYIIECTBOBAHHMS OKCTpeMyMa Uil (QYHKUUH ABYX
MIEPEMEHHBIX

e [lpuBenurte cxeMy HaXxOXKICHHsI HAUOOIBIEro U HAMMEHBIIETO 3HaYeHNsT (PYHKIIMU B 3aMKHYTOM

obnactu.

5. MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHusl

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOAUYECKHE YKA3aHUS

1.

KonTponbnas padora

B cemecTpe CTyzneHTBHI BBIIOJIHSIOT 6 KOHTPOJBHBIX Pa0OT, coAepKaHHE KOTOPBIX OXBATHIBAET BCE AWCIMIUIMHBL
Kaxxnomy cTynenty BelaeTcst cBoi BapuaHT. KoHTposbHBIE pabOTHI MTPOBOAATCS B YaChl MPAKTUYECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJbHYIO pa0OoTy MaKCHUMalbHbIH Oaml omnpeaensercss B COOTBETCTBHE C PEUTHHI-IUIAHOM
JUCLUTUINHBL.

KpuTepun oneHku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJILHOT'O 63..]'1.]'[3, npeaAyCMOTPCHHOI'O 3a
HEC B COOTBCTCTBUEC C peﬁTHHF- IJIaHOM, Ha I0JIF0 BEPHO BBIMTOJIHCHHBIX ?,ajlaHI/Iﬁ.

N3

B cemectpe cTynents! BeinonsstoT 8 /13 mo BceM pazgenam nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

[IpenogaBarens obOecrieynBaeT CBOCBpEMEHHOE TIOJTyUYeHHE CTyIeHTaMu BapuanToB W13, a Takke

MIPEIOCTABIISET AIIEKTPOHHYIO CChUIKY Ha coopuuk M/13. Bece UJ13 pa3menieHbl B 2IEKTPOHHOM KypCe T10
JUCIUTIIMHE.

W13 BEIMONHSIOTCS B OT/ICNBHOM TETPau, TPy 0(OPMIICHUN KAXKJIOTO 3a/IlaHUsl 00s3aTeNIbHO YKA3hIBACTCS €T0
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IIpoueaypa npoBeeHUsI OLEHOYHOTO MEPONPHATHS U HEOOX0IMMbIe METOIHYECKHE YKA3AHUHA

HOMEp, PUBOJIUTCS KPATKO YCIIOBUE KAXJOTO 3aaHusl. PereHne kaxaoro 3aanus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIFOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIOJIb30BAHHBIX METOJIOB U
tdhopmyn. /I3 mpoBepsieT mpernoaaBatenb, BEAYIIHA TpakTHdeckue 3asaTist. CTyIeHTHI TOJDKHBI BRITOMHATE 1]13
IO KOHTPOJIbHOU paboTs! o Teme. 3a kaxaoe /I3 BricTaBnstoTCs 6aymibl, MaKCUMaTbHBIN 0ail yKa3bIBaeTCs B
PEUTHUHT-IIIIaHE.

KpuTtepun onieHKH 0JHOTO 3a1aHUS:
3aiaHue CYMTACTCS 3aYTCHHBIM, €CJIM BBIITOJIHEHO 00JIee MOJIOBUHBI 3a1aHUN
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpAILlaeTCs CTYICHTY Ha TOpa0oTKY.

CryaeHTsl MOTYT UCTIPABIATH HEBEPHO PEIICHHBIC 3a/1aHUs U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET YYEeCTh UCIIPABJICHUS U J00ABUTH OaJIIbI K TIPEIBIIYIITIM

DK3aMeH

«lMonoxceHue o NposedeHUU MeKywe20 oyeHU8aHUA U npomexcymoyHoli ammecmayuu e TIY» npuka3 Ne88/od om
27.12.2013 2., «Pykosodawjue mamepudssl N0 meKywemy KOHmposio U ycrieeaemocmu, npomexcymoyHoli u umozaoeoli
ammecmauyuu cmydeHmos ToMCKo20 noaumexHu4eckoz20 yHusepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyieHTy BbIIaloTCs OUIIETHI, BKITFOYAIOIINE TEOPETHISCKHIE BOTIPOCHI U MTPAKTHYECKUE 3a/TaHuSI.

[IpenogaBarens, MPOBEPUB pabOTY, B X0/I€ YCTHOM OECelbl CO CTYIEHTOM MOKET 3a/1aBaTh BOIMPOCHI 110 CAMOMY
OmIIeTyY, a TaK)Ke IOTIOTHHUTEIBHBIE BOIIPOCHI [0 TEOPUH U MIPAKTHKE. B UTOTEe CTY/IeHT HaOMpaeT UTOTOBKIM Oailt 3a
3K3aMeH, MakcuMalibHO 40 O0ayioB. OneHKa 3a TUCHMILIMHY (OPMHUPYETCs KaK UTOTOBas 3a paboOTy B CEMECTPE U
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OLICHUBAHMUSL.

CTYI[GHTBI, HE CAaBIINE DK3aMCEH B CECCHUOHHBIN MEpUOa, MOT'YT I€peCAATh €T0 B IICPUOJAbI TUKBUAALITNN
3a/I0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTpOLIETypOil.

PC3YJ'II)T21TBI HpOMe)KYTOqHOﬁ arTecralmnu O(l)OpMJ'I?HOTCSI B€AOMOCTBIO 1 BHOCATCA B 3a4CTHYIO KHMXKKY
oOydarorerocs.




