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1. Poub qucuuninabl «Matematuka 1.1» B popMUpOBaHUM KOMIIETeHUIHI BHIMYCKHUKA:

JeMeHT PesyabTatbl CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIETeHIHH)
- Kox OCBOEHHSI
00pa3oBaTeIbHOMI
Cemectp KOMITETeHIIUH HaumeHnoBanue koMneTeHIIMH 0011
nporpamMmmsl (llPlCl.lP[HJIHHa, H
NPaKTHKA, FI/IA) KOH AUMEHOBaHUE
Bnaneer wmaremarHueckMM —amnmapaToM anreOpsl U
muddepeHInanIbHOr0 UCYUCICHUST (YHKIHMHA OIHON M
yMmeer HCIIO/Ib30BAaTh
OIIK(Y)- HECKOJIBKUX [EPEMEHHBIX [UId OIMCAHMs, aHAJIN3a,
OCHOBHBIE 3aKOHBI
1.B1 TEOPETUYECKOI0 U HKCIEPUMEHTAIBLHOIO UCCIIECIOBAHMS
OIK(Y)-1 €CTECTBEHHOHAYYHBIX
)- U MOJACNHUPOBAHUS (U3MYECKUX U TEOMETPHUUECKHX
JUCLUTUINH B
. 3a1a4
npodeccHoHANTBEHOM
esATENbHOCTH, MNpUMEHATH | Pl
Marematuka 1.1 1 A ’ p
METOZBI  MaTeMaTU4CCKOro OTIK(Y)- YMeeT NpUMEHSTh JWHEHHYI0 W BEKTOPHYIO anredpy,
aHaJIM3a U MOJICIIMPOBAHMA, 11 CTPOUTH TeOMETPUYECKUE 00pazsl, IIPOBOJUTD
TEOPETUYECKOTO u : HCCICI0BaHWA (byHKI_[I/Iﬁ O,Z[HOI\/'I u HECKOJIBKHX
KCIIEPHMEHTATLHOTO NIEPEMEHHBIX IIPU PELIEHUY UH)KCHEPHBIX 33124
HCCIIEJOBAHUsA N
OIIK(Y)- 3Haer 0a30BbIE IIOHATAS W METONLI JHHEWHOH WU
1.31 BEKTOPHOH  anreOphl, AaHAIUTHYECKOW TEOMETpPHH,

TeopuH npezesio, AuddHepeHIIHaTEHOTO HCUUCICHUS

2. IMToka3zaTesu U MeTOALI OLICHUBAHUS

IliaHupyeMble pe3yIbTaThl 00YYEeHHS 110 JUCHHILINHE

Kon

HaumeHoBanue

Koa xonTposmpyemoii
KOMIIeTeHIInN (MJIH ee

4acTH)

HaumenoBanue pasjena MeTo/abl OLleHMBAHUSA
JHCHHILIHHBI (O11eHOYHBIE MePONIPHSTHSI)




P11 | Buageer OIIK(Y)-1 1. Jluneiinas anredpa KontponbHnas pabora
OCHOBHBIMHU TIIOHATUAMU H MCTOJaMH JIMHEHOM aﬂFerLI, 2 BCKTOpHaSI aJIFCGpa I/II[3
aHATTUTHIECKOH TeoMeTpru U Au(HepeHINaTbHOT0 HCUNUCICHHS 3. AHQTUTHYECKAS
(GYHKLUM OZHOH U HECKOJIBKUX IEPEMEHHBIX reoMeTpus DK3aMEH
4.BBeneHue B aHaIU3
5. duddepennnansHoe
ucuuciieHue GyHKIuu
OJIHOM IIEPEMEHHOMN
6. ludpepennmanbaoe
UCUUCIICHUE (PYHKLIUU
HECKOJIbKUX ePEMEHHBIX
P2 | Ymeer OIIK(Y)-1 1. Jluneitnas anreOpa KontponbHas padora
BbIYUCJIATH ONPCACTIUTCIIN, BBIIIOIHATH ﬂCﬁCTBHﬂ ¢ MaTpulamu, 2 BeKTOpHaH aJ'IFe6pa I/IH3
HCCICA0BATL W PCIIATh CUCTCEMBbI JIMHEHHBIX anre6pa1/1qecm/1x 3 AHaHI/ITI/II‘IeCKaﬂ
YpaBHEHMH;  NPOU3BOAMTH  JEHCTBUS  HAJ  BEKTOPAMH; reoMeTpHs JK3aMeH
TCOMETPHUUCCKN W AHAJIUTUYCCKU TMPCACTABIATL MNPAMYIO H 4 BBGIICHI/IG B aHAIN3
IIJIOCKOCTh, YCTaHABJIMBATh B3aMMHOE€ PACIIOJIOKCHUS MPAMBIX 5 I[I/I(I)(I)epeHL[I/IaJILHOG
U IUIOCKOCTEH; NPHUBOJUTH OOLIHMEe YpaBHEHHS KPUBBIX U
. UCYHCIIEHUE (PYHKIINU
TIOBEPXHOCTEU K KAHOHUYCCKOMY BUAY U CTPOUTH UX; HAXOAUTH o o
. 5 OJTHOU TIepEeMEHHOM
npenensl  GQYHKOMHA ©W  YHCJIOBBIX  [OCJICIOBATEIBHOCTEH;
6. Muddepennnansuoe
muddepeHIUpoBaTh W HCCIENOBAaTh (PYHKIHHU OIHOTO H
UcuuciieHue QyHKINH
HECKOJIbKUX NEPEMCHHBIX
HECKOJIbKUX MEePEMEHHBIX
PI3 | 3naer OIK(Y)-1 1. JIuneitnas anrebpa KonTtponbHas pabora

anreOpy MaTpHIl, OCHOBHBIC XapPaKTCPUCTUKA MATPHIl, HX
OIpe/ieSIeHHUs] U CBOMCTBA; METO/Ibl PEIICHUs] CUCTEM JIMHEHHBIX
anreOpandeckux YpaBHEHHWH; METOABI BEKTOPHOW aireOpsr,
CBOHCTBAa M YpaBHEHHS OCHOBHBIX TE€OMETPUUYECKUX 00pazoB
;OCHOBHBIE IIOJIOKEHUSI TEOPUHU IIPEENIOB; MpaBuiia U METOJbI
HAXOXXJCHUS IPOU3BOAHBIX (YHKIUH OJHOH ¥ HECKOJIBKUX
MIEPEMEHHBIX, CXEMY TIOJIHOTO UCCIIEAOBAHUS () YHKITHH

2. BexTopnas anredpa
3.AHanuTuueckas
TCOMETPHS

4.BBesieHre B aHAIH3

5. duddepennmanpaoe
WCYHCIIEHUE (PYHKIINH
OJIHOU IIEPEMEHHOMN

6. uddepennmansuoe
WCYHCIIEHUE (PYHKIINH
HECKOJIBKUX MTePEMEHHBIX

UJ13.

DKx3aMeH




3. Illkana oueHnBaHUs
[Topsaiox opraHu3aly OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMsI PE3yJIbTaTOB 00y4deHHs: B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema oneHUBaHus)» (B JCHCTBYIOLIEH pedaKkium).
Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas oneHka (TpaAWLIMOHHAs W JIMTEpHAs) MO BHUAAM
yueOHol nesrenbHOCTH (M3yueHue aucturmuinH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMNPEASIsIeTCs CyMMOW OauioB 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 peﬁTHHr-HHaHOM JAUCHUITIIMHBI.

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

% BbINOJIHeHHs 3a1aHusiCooTBeTCTBIE Tpaﬂl/lHHOHHOﬁ OLICHKE| Onpeneneﬂne OLCHKHA
90% + 100% «OTnugHO» OT1nn4HOE NOHUMaHKE IPeAMETa, BCEeCTOPOHHME 3HAHMS, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTHYECKON e TeIbHOCTH
70% + 89% «Xopomuo» JlocTaTouHO MOJIHOE MOHUMAaHUE NIpeAMeTa, XOPOIINe 3HAHUS, YMEHUS U OTIBIT NPAaKTHUECKOH IesITeTbHOCTH
55% + 69% «Y IOBILY [puemsieMoe MOHNMaHUE NPEIMETA, YIOBICTBOPHTEIbHBIC 3HAHUSI, YMEHHS H OIBIT IPAKTHICCKOH AESTENbHOCTH

0% + 54%

«Heynosi.»

Pe3ym>TaT1>1 O6y‘IGHI/I$I HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IﬂM

[lkana 1715 OLIEHOYHBIX MEPONPUITUI FK3aMeHa™

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
o o OnpeneneHne oneHKU
3aJaHUH JK3aMeEHa 0asL1 TPAAHUUHMOHHOHU OLICHKE
90% + 100% 36 + 40 «OTINYHOY OTaryHOE NOHMMAaHKE TPeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS! M BJIA/ICHHE OIBITOM ITPAaKTHYECKO# JesTeIbHOCTH
70% + 89% 28 +35 «Xoporio» JlocTaTo4HO NOJIHOE IOHUMAHHUE MPEAMETa, XOPOIIUe 3HAHUS, YMEHHS U OIIBIT IPAKTUYECKOM JIeSITeIbHOCTH
55% + 69% 22 +27 «Y IOBIL.» [TpuemsieMoe MOHMMAHUE NPEJMETA, YIOBICTBOPUTENILHBIC 3HAHUS, YMEHHS U OIBIT IIPAKTUYECKOM JIESITENbHOCTH
0% + 54% 0+21 «HeymoBi.» PesynbraTel 00y4eHus: He COOTBETCTBYIOT MUHHMAIBHO TOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THMOBBIX 3aJaHMI1

OueHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUI

1 | KonTposbHas pabora

Kontpoabnas pabora «/Iuneitnasi anredpa»
BAPUAHT Nel




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

0 -1 13

a) 3anumure Pa3JI0KEHUE JaHHOTO OIPEACTIUTEIIA 11O LIeTBépTOMy CTOJ'I6Hy;
6) BBIYUCIUTE ONPEACINTCIIb, MMOJTYYNB NPEABAPUTCIIBHO HYJIU B Kakoii — mbo CTpPOKE WJIn CTOJ'I6IIC.

X+2y—z=-1
2. Penmth cucTeMy ypaBHEHHI METOIOM OOpaTHOM MaTPUIIBL: 3y -z=1
X+4y+2z=>5.

3HaueHue X BBIYUCIHTH Takxke MeTojoM Kpamepa.

3. I/ICCHGZ[OBaTB CHUCTEMY HAa COBMECTHOCTb U PCIINUTHh MCTOAOM Faycca
X, + X3+ X%, =1

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

4. laHa cucTeMa OJJTHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) JIokaxxuTe, 9TO CUCTEMa UMEeT HEeTPHBHAJIbHbIE PEIICHHNS;
0) Haiinute obmee penieHne CUCTEMBI;
6) HaiinuTe HyHIAMEHTAIBHYIO CUCTEMY PEIICHHUH.

. Tlpu kakux 3HaueHusx napametpa A cucTema JMHElHbIX ypaBHEHHIA
2 1 14
C PaCIIPEHHOH MaTpHIeit 1 A 13| cosmecrna?

1 2% 1:4




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonTtponbnas pabdora no teme «BekTropHasi anredpa»
BAPHUAHT Nel

. amr wernipe Bextopa: 8 ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7.8}.
1.Jlokasatk, 4ToO BEKTOPHI a, 6, C 00pa3syloT 06a3uc ¥ HaliTH Pa3NokKeHNE BEKTOPA 6 B 3TOM 0Oasmce.

2. HaiiTi KocHHYC yria MexkIy BEKTOpaMH a | b.

3. Haiitu aymny Bektopa § = a + 2b +3¢.

I1. Jansr versipe Toukn: A(1;3;0), B(4;12), C(3,0;1), D(—4;3,5) .

4. Haittn 06béM mupamuasl ABCD u niuny BeicoTsl , onymennoii us epmuasl D na rpans ABC .

5. Haiitu ipoexmmto Bektopa AB Ha ock Bextopa CD .

6. HaiiTu koopIuHATHI BEKTOpa [(E + E), @] .

111, Tapannenorpavv nocTpoen Ha sektopax a = p+44, b = %(r) —0Q), e |f)| =4, |q| =2, (p"§) = g

Onpenenuts: a) KOCHHYC TYIOIO yrjia MEXIy THarOHAISIMU; O) JJIHHY BBICOTHI, OMYIICHHOMN HA CTOPOH

KonrposabHas padora no reMe « AHATUTHYECKAS] TeOMETPHUS»
BAPUAHT Nel

1. Omnpenenuts NpH KAaKUX 3HAYCHUSIX @ TpsMast

(a+2)x + (@*-9)y + 34’ - 8a + 5 =0 mnapannensua ocu OX.
2. CocTaBHUTH YpaBHEHHS NMPSAMBIX, HapaIeIbHBIX MPSMON

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

CocTaBUTh ypaBHEHHE BBICOTHI M3 BEPIIUHG A 1 ypaBHEHUE MeAWaHbI U3 BepuHHI C.

4. TIpuBecTH K KAHOHUYECKOMY BHly, HA3BaTh M IOCTPOMUTH
kpuBble:  a) 16x?+ 25y? +32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

5. W3 o0mux ypaBHeHui npsimoit :  2X+y—-32-9=0,
2x+  3z+4=0

TIOJTYYNUTh KAHOHUYECKUE W MapaMETPUYCCKOE YPaBHCHUA l'IpS[MOfI.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

6. Haiftu npoekuuto Touku A(1,2,0) Ha MIOCKOCTH

8x + 6y +8z-25=0.

7. HOCTpOI/ITB TCJI0, OTPAaHUYCHHOC NOBCPXHOCTAMU

x?=1z,
X+y:2,
y=0,2>0.

I. Boruucaums npedesol

. n —4n
1. Im —;
N> 32n% +1

V1+x2_

3. lim——;
x—1 2X
[y2
5. lim V=31,
Xx—2 X-=2
x41
7. lim (—”zj X
x—oo\ X—1
er__ex
9. lim———;
Xx—0 X

KonrpoabHas padora no teme «BBeieHue B aHaJIM3»

2
8. lim In(x +§) In2;

x—0 X

. sin(2-x)
10. lim ———=.
X2 AJ2X —2

1 1 1 1
E+Z+§+ +
2. lim 2_ -
n—o0 n-1
2
4. lim 6X 2+2x’
X—o 3x° +1
2
6. lim— -
x—01— C0S X

I1. Onpeneauts nopsinok 6. m. o(X) mpu X —> O ornocureasno X:

2. a(X) =+2x+1-1.

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

I11. HaiiTn Touku pa3psiBa pyHKIMH, yKa3aTh ux xapakrep. [loctponTts rpagmk GpyHKIUH B OKPECTHOCTH TOYEK

paspsiBa:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

0, eciu x <0, 1
2 21—X 1
1. f(X)=<x%, ecu 0< x <1, 2.y:71, 3. y= 2 4
il X" =
X+ 2, ecnu X >1. 121X

KonrposabHnas pabora

no teme «JIupdepennuanbHoe ucunciaenue GyHKIUH OTHOTO NepPeMeHHOT0»

BAPUAHT Nel

. HaiiTu mpousBo/HbI€ C/eAyIOMNX QYHKIUHN:

X
ctg(\ﬁ)
1. y=(eC°SX+3x)2; 2 3% 4+ 3Y =X—-2Y; 3 y=(tg2x) 2.
) d’y
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO -
X
X2 x=cos(t/2),
=—, 2 .
x2 _1 y =t-sint.

I11. . TTonp3ysce npasmioM Jlonurans HaiTH Tpeaess::

Ly 3. y=sin(x—y)

X
(2 _ _ cos

1 lim|>——-—1| 2 lm (sihm) 2
x—1 Xx—1 Inx X—>1—0

1

IV ITpoectn nonHoe uccnenosanne Gynkimu Y = X€ X u TTOCTPOUTH €€ Tpaduk

KonTponbnas pabora
no teme «udpepenunanbuoe ucunciaenne OHID»
BAPUAHT Nel

I. Haiitu 1 mocTpouTh 00J1aCTh ONIpeaeacHIs (PYHKITHH:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

IT.

Hanitu YKazsaHHBIE TIPOM3BOIHEIE

;1 U au u d%u

u=(xy) . ?

ox' oy o xar

j x§9+y§E+z§E—2u
yp ax -

oy 0z

2 2
CoCTaBuTh ypaBHEHHE HOPMalM K moBepxHocTH X —2X+6y— Z° = 4 napamnensio  mpsamoit

X y-2 1z2-1

1 3 4

Haiit HanbonpInee 1 HaUMEHbINEE 3HaYeHHe QyHKImn: Z = 8Xx + Y — XY B 3amkuyroii o6nacty,

orpannuensoit s X = 0, Y= 0, X+ y= 10.

IpoBeputs, ynosnerBopser i pyHknus U = X2 F (— ) X
Z X

UI3.

IIpuMep BapuaHTa UHAMBUIYAIbHBIX 3aJaHUM.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

INuneinan anrefipa

. BuramcmaTs on pefeHTenn

12 3 -1 2 -7 =3 2 4
It 0 -1 -2 011
A VR R Uy a1
-2 0 1 -1 -3 -2 2 1]
. Haittu maTpuuy X w3 ypassenna. Cpenats nposepky
1 2 2 I 11 -15
2 1 -2]-X=| 2 -8 3
2 -2 1 7 0
. PemnTh cHCTEMEL NHHEHHRX YPaBHeHHI:
a) wmetono Kpawmepa, b} MATpHYHEIM MeTONOM
dr+4y—22=26 z+dy— 2= 5
a) r— y+3z=-12 by {3z +8y+:z=7
dr—3dy+iz=-2 dr —Gy+z=10
. Pemmnth cucrenme meTonom ['aycca
e —3dzrz; +dzy = -5
I -2y +3zy = —4
9\ 32, +2r 5z, = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
ry +3drs 4Ty —dny = 1
ry +3drs +2ry -2y 1, = —1
b} i —ETQ +x; —Fy —Iy = a
ry —drs +zxy +ry FIp = a
i +.‘2:E2 +; -y +IT; = -1
Iy +r: —r; +xy =10
I —Is +Ir; —ry = i}

dry +rs -yt =0




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBHCUMBIN KOHTPOJIb

[IOKO (PT1 u PT2)

Bomnpocksr:
1. C nomouipo 37eMEeHTapHBIX IPe0Opa30BaHUN PACIIMPEHHAS MATPHIIA CHCTEMbI JIMHEHHBIX

1 120110
ypasrenwuii npusenesaksuay [0 O 0 O O | 1 | BeiGepure BepHbie yTBep)aeHHS, ecan A —

01 02010

OCHOBHAai MaTpulia CUCTCMBbI, A — 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. Boicora tpeyronsanka ABC, onymennas us sepmunsr C, ecm 4(3;1,2), B(5;—3;6),
C(3;0;4) pasua

3. PaccrosiHue Mexay GpoKycamu 3JIIUIca 5x° +9y2 —30x+18y+9 =0 paBHO

X=9t+1,
4. KocuHyc ocTporo yria Mexay npameiva Xt4_y-1_z+5 y paBeH
_ _ y =6t,
10 2 11
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U € nuddepeHnaiom
byHKIHS MIPOM3BOIHAS
y = 3/sinx dy = COS X dx
33sin’ x




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

y:«/sinx _ COSX
dy = ————dx
2+/sin x
y 1 dy = — COS X dx
Jsin x 24/sin® x
y= 1 dy =— COSX v
Usinx 3¥sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dXx
2+/sin x

1+x°
In 3
. X
6. OnpenenuTe MOPSIIOK MAJOCTH OECKOHEYHO MaJIoN (PYHKIIUU
0
K=

7. DyHKIus y =6x-e2* yObIBaeT Ul 3HAYEHUH X
1'X € (—0;1/2)

2. X € (1/2;+0)
3. X e (—o0;=1/2) U (1/ 2;+x)
4, xe(-1/2;+x)
5 xe(/2,0).
8. Ilns dynxuun Z = Z(X;Y) u3BecTHO

1
OTHOCUTEJIBLHO — IIpH X —
X




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

"
ZXX

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

Torma Touka M

SIBJISIETCS] TOUKOW MUHHMYMa

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

DK3aMeH

=

[IpuMepsbl 3alaHUK Ha 3K3aMeH

TIIY JK3aMeH Kypc 1
Bapuant 1

CdhopmynupoBats u 10Ka3zaTh Teopemy Jlarpanxa.
YpaBHEHHUsI IPAMON B TPOCTPAHCTBE

1

. 2X+1 + 3X—2 =
Haiinute npenensr: a) lim B) lim xeX
x—00 X1 _3X Xx—>+0
Haiinute Bce 4acTHBIC MPOU3BOIHBIC IIEPBOTO MOPSAKA QYHKIUU U = 2x2 —3y.

1

Omnpezennte TOYKU Nepernda ¥ MATEPBAJIBI BBITYKIOCTH M BOTHYTOCTH QyHKIME Y = X 5 (S X .
X1 —X2 —2X3+ X4 — X5 =-2,

6. o . HalauTe oO0Iee pelieHue
Jlana cucrema IMHEHHBIX ypaBHEHUI —X] +2X2 —X3+ X4 — X5 =-2, A mee p

X1+ X2 —X4 +2x5=-1.
CHUCTEMBI

CocTaBbTe ypaBHEHHE IUTOCKOCTH, KOTOpas Mpoxomut depes Toukun My (7,2, —3) u M, (5,6, —4)
napasnnenbHo ocu OX.

[IpuBennTe ypaBHEHHE KPUBOM K KAHOHMYECKOMY BHJTy M IOCTPOUTE KPUBYIO
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

16x% —9y2 —64x +18y = 89.

1. Haiitu ipenen lim 0

DK3aMeHaIMOHHbIN OmneT 1

e3sm2x -1

2x* +5x

. — 3
2. 3ammcath ypaBHEHUS BCEX aCUMITOT KpuBoi Y = X In x.

3. UccnenoBarh Ha 9KCTpeMyM QyHKIHIO Y = In+ X2 +1+ arctg x.

4. Haiity m n300pa3uTh 00JacTh onpeieneHus GyHKIUN Z=Inx+,X-y

5. Mccnenosats Ha sketpemyM yikimio  Z(X;Y) = X2 — y° —3X + 6y

AB—4),

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

-3 2 5
BbruucnuTh onpenenuTens o 7 11

-1 -6 4

Haiitn xocunyc yria npu BepuimHe 4 ¥ mIonajb TPeyrojbHUKA C BEPIIMHAMHU B TOYKaX

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

5.3anucath ypaBHEHHE TpSAMOH, mpoxonsuieii vepe3s Touky M (—9;4) nepnenaukynspHo mHpAMON

x-1 y+2
5 -7
. L[ x=2t+7
6.Haiiti KoOpIMHATHI TOUKH IIEPECEYEHHS IPAMOi Y= tid 1 iockoctd 3X +9y —3z +1=0.
z=5t-2
7.1Ioctpouts
a) KpUBYIO X =2 — /2 -3y ; 6) moBepxHOCTH 2X° + 4y2 -32+1=0.

OK3aMeHaIMOHHBIE BOIIPOCHI
e Yo Takoe onpeaenutens? [lpu kakux npeoOpa3oBaHUAX BETUUHHA ONPENEIUTENS HE MEHIeTC s
e B kakux ciyyasx omnpeAeauTeNsb paBeH Hyato? UTo crneayeT u3 paBeHCTBa ONpeaenuTeNs HyIo?
e JlaiiTe omnpepercHHE MUHOpPa W anreOpanyecKoro JIOTOJIHEHHs JJIEMEHTa OIpeIeTuTels.
ChopmynupyiiTe NpaBUIIO BEIYACICHUS ONPEIEITUTENS.
Kak ocymecTBnstoTcs TMHENHHbIE Olepaiy HaJ MaTpULaMu?
Kax mepemuoxkatorcst 1se MaTpuilpl? CBOMCTBA MPOU3BEICHUS MAaTPHIL.
KaxoBa cxema HaxoXkeHUsI 00paTHON MaTpPHUIIBI?
Haiite ompeaeneHUs] pelICHUs] CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHeHHU. Pacmmdpyiite
MIOHATHSA «COBMECTHASD), KHECOBMECTHAS, «OTpeAeNEHHAs», HEONPeAeIEHHA» CUCTEMBI.
Hammummre dpopmynst Kpamepa. B kakom ciiydae oHE TPUMEHUMBI?
UYro HazpIBaeTcs paHroM Matpuiisl? Kak o Haxoaurces?
Cdhopmynupyiite Teopemy Kponekepa — Kanemnnu.
[Ipn Kakux YCIOBHSX CHCTEMa JUHEHHBIX aireOpandeckux YpaBHEHHH HMMEET MHOMXECTBO
pemennii? Korna oHa HMEET €MHCTBEHHOE peIlIeHUE?
Onumute merox ['aycca penieHus: cuCTeM JTMHEHHBIX ypaBHEHHH.
e Kakue Hen3BeCTHBIC Ha3bIBAIOTCS CBOOOIHBIMH, a KaKue Oa3UCHBIMU?
e Kakne 0coOEHHOCTH pEIlieHHsT OJJHOPOJHBIX CUCTEM JIMHEHHBIX alreOpanveckux ypaBHEHHH Bl
3HaeTe?
e Kak crpoutcst pyHnameHTaIbHAs CUCTEMA PEIICHHN?
e  Kaxk BBHINOJHIIOTCS JTUHEWHBIE ONepaliy Haj BeKTopamu? KakoBbl CBOMCTBA 3THX oneparwii?
e Kakue BeKTOpa Ha3bIBAIOTCS JIMHEIHO 3aBUCUMBIMY, & KaKUe JIMHEIHO He3aBUCHUMBIMHU?
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

Kakoii 6a3uc Ha3bIBaIOT 1EKAPTOBBIM?

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 IIpou3BesieHueM BekTopoB? KakoBel ero coiicta? [y 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 BEKTOPHON W KOOPAMHATHOM (hopMax yCIOBHS KOJUIMHEAPHOCTH, OPTOrOHAIIBHOCTH
1 KOMIUTAHAPHOCTH BEKTOPOB.

[IpsimMas muHAUA Ha UIOCKOCTH, €€ olliee ypaBHEHHE

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

3anuIuTe paslUYHbIE BUABI MPSIMOM M YKaXHUTE TEOMETPUUYECKHH CMBICH MapaMeTpOB
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 MIIOCKOCTH?

[aliTe onpenesneHre MLUIMIICA U 3aIIUIINTE €r0 KAHOHUYECKOE YPaBHEHUE.

Maiite onpenenenue runepO0IIbI U 3aMUIINTE €€ KAHOHMYECKOE YpaBHEHUE

Haiite onpenenenue napadoIibl U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHHE

UznoxunTe cxeMy npuBeAeHUsI OOIIET0 YpaBHEHHS KPUBOM BTOPOTO MOpPSAAKA K KaHOHHUYECKOMY
BUTY.

[laliTe IOHATHE NOJISIPHON CUCTEMBI KOOPJAUHAT.

Onwuiure mapaMeTpuiecKuii crocod MOCTPOSHHS JTMHUH Ha MIIOCKOCTH

[TmockocTs, €€ obmiee ypaBHEHHE

Kak ompenensercss B3anMHOE PACIIOIOKEHUE TIOCKOCTeH? 3anmumnTe yCIoBHs MapayliIeIbHOCTH
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 MpUBEICHUS OOIINX YpaBHEHHUN TIPSMON K KAHOHHYECKOMY BUILY.

Kak ompenennts B3anMHOE PACIIOIOKEHUE MPSMBIX B MPOCTPAHCTBE?
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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 HAIIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdhopmynupyiiTe NOHATHE peAesa YUCIOBOH MOCIEA0BATEIBHOCTH
CdhopmynupyiiTe nonsTre npeaena GyHKIUN OAHOW IEpEMEHHON

Uro Takoe 0JHOCTOPOHHUE Tpeesibl (PYHKIUU B TOUKE?

CdhopmynupyiiTe NOHATHI OECKOHEUHO MaJlol 1 OecKOHEeuHO Oomboii mpu X —> a byHKIHH

IIepBblil U BTOpOI 3aMe4aTEIbHbIE PEEIIBI

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

Kakme OeckoHeyHO Majble Ha3bIBAIOTCA  OKBHBAJNCHTHBHIMH?  llpuBeamre  mpuMepsl
9KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

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

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

Kak cBsi3aHbl HOHATHA HEIPEPBIBHOCTH U AU GEepeHIMPYEMOCTH (PYHKLIUHU B TOUKE?

3anumute npasuia AudHepeHIupoBaHusl 00PaTHON U CIIOXKHON (QYHKLUH.

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

Uro takoe auddepennpan Gpyaknun? Kakos ero reoMmerpuieckuii cMbici?

Kakumu cBoiictBamu o0anator auddeperimpyembie GQyHKIUN?

Kak naxonsrest nuddepeHnpanst 1 Mpor3BOIHBIC BEICIINX MOPSIAKOB?

®opmyia Telinopa

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

Heo0xonumoe yciioBre CyliecTBOBaHUSI dKCTpemMyMa st AuddepeHIupyeMoi QyHKIHH
JlocTraTouHble YCIOBHUS CYIIIECTBOBAHUS dKCTpEeMyMa

CxeMa mccieJoBaHusI Ha 9KCTPEMYM (QYHKITUH 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? Kakne acuMOTOTHI pa3inyaoT?

B uem cocrour mnpaBwio Jlomuransa? [l packpbITHS KakMX HEONPEAEIEHHOCTEH OHO
pUMeHseTcs?
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Haiite onpenenenue mpeaena GpyHKIMNA HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupyiiTe onpeieneHre YacTHBIX TPOU3BOAHBIX I ()YHKIIUU HECKOJIBKUX MePEMEHHBIX.

Uro HazeiBaetcst guddepeHnnanoM GyHKIUN HECKOIBKUX MePeMEHHbBIX

B d4em cocroar poctaTouHble ycioBus AuGGepeHIHpPYEeMOCTH (YHKIMHM HECKOIBKHUX

MIepEMEHHBIX ?

e Kak HaxoaaTcs yacTHBIE IPOU3BOAHBIE BBICIINX MOPsAKOB? ChopMynupyiiTe yCIoBHs paBeHCTBa
CMEIIaHHBIX MPOU3BOIHBIX.

e Kak nnryres kacarenbHas IIIOCKOCTh M HOPMaJlb K IOBEPXHOCTH?

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

e CdopmynupyiiTe OOCTAaTOYHBIE YCIOBHS CYIIECTBOBAHHMS OKCTpeMyMa Uil (QYHKIMHM 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 METOANYECKHE YKA3aAHUS

1.

KonTponbnas padota

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

Kputepun onenku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJILHOT'O 63..]'1.]'[3, npeayCMOTPCHHOTI'O 3a
HEC B COOTBCTCTBUEC C peﬁTHHF- IJIaHOM, Ha O0JIF0 BEPHO BBINTOJIHECHHBIX SallaHHfI.

N3

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

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

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

W13 BBINONHSAIOTCS B OTACIBHOM TETpaau, MpH 0POpMIIEHUH KaXI0ro 3afaHusi 00s3aTeNIbHO YKa3bIBACTCs €ro
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

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

KpuTepun oneHKH 0JHOTO 3a1aHNS:
3aaHne CYNTAETCS 3a4TEHHBIM, €CIIU BBEIITOIHEHO 00JIee MOJIOBUHEI 3aJaHUH
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpAIllacTCs CTYICHTY Ha JOPaboTKY.

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

DK3aMeH

«[lMonoxceHue o NnposedeHUU MeKywe20 oyeHUBaHUA u npomexcymoyHoli ammecmayuu e TIY» npukas Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuassi N0 meKywemy KOHmposio u ycrnesaemocmu, npomexcymoyHoli u umozaoeoli
ammecmayuu cmydeHmos ToMcKo20 noaumexHu4eckoz20 yHusepcumema (npukas Ne77/00 om 29.11.20112.)»)

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

[Ipenogaparess, MPOBEPUB pabOTY, B X0/ YCTHOM OECellbl CO CTYIEHTOM MOKET 3a/1aBaTh BOMPOCHI 110 CAMOMY
OWmIIeTy, a TaKXKe IOTIOJTHHUTENBHBIE BOIIPOCHI 10 TEOPUH U MIPAKTHKE. B nTOre CTyIeHT HabMupaeT UTOTOBKIA Oallt 3a
3K3aMeH, MakcuMalibHO 40 O6ayioB. OneHKa 3a JUCHMILIMHY (POPMHUPYETCS KaK MTOTOBas 3a pabOTy B CEMECTPE U
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OLICHUBAaHMUSL.

CTy,Z[eHTBI, HE CAaBIINEC DK3aMCH B CECCHUOHHBIN Iepuoa, MOTyT MEPECAaTs €To B IICPUOAbLI TUKBUAAINN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH MTpoLEeypOil.

Pe?)y.HBTaTBI HpOMe)KYTOqHOﬁ arTecralnuu 0(1)0pMJ'I$IIOTC$[ B€AOMOCTBIO 1 BHOCATCSA B 3a4YCTHYIO KHUXKKY
oOydarorierocs.




