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1. Poap qucuumiannbl «Matematuka 1.1» B popMupoBaHNU KOMIIETEHIIHI BHITYCKHUKA:

JnemenT Pesyrats: Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPUITOPHI KOMIIETeHIHIA)
00pa3oBaTeIbLHOI Kon OCBOCHMSI
Cemectp HanmeHoBan#ne KoMITeTeHIINH
NporpamMMbl (THCHHUILIMHA, KOMIIETeHI[HU oon
npakrtuka, F’HA) Kon HaumenoBanue
Crioco0eH npecTaBisTh Biageetr MaTeMaTHYECKHUM annapaToM anreOpsl 1
a/IeKBAaTHYIO COBPEMEHHOMY G hepeHIaIbLHOr0 HeUncIeHNs. QYHKIU OJHON U HECKOIBKHX
YPOBHIO 3HAHUI HAyYHYIO KapTHHY OIIK(Y)-1.B3 | nmepeMeHHBIX ISl OMCAHMS, aHAJIM3a, TEOPETUIECKOTO U
MHpPa Ha OCHOBE 3HaHHUsI OCHOBHBIX 9KCHEPHMEHTAIBHOTO MCCIICIOBAHHS U MOJEIUPOBAHNS (PU3HIECKUX H
TI0JIOXKEHHUH, 3aKOHOB U METOZIOB TeOMETPUUYECKHX 3a/1ad
€CTECTBEHHBIX HayK M MaTEMaTHKU
Marematuka 1.1 1 OIIK(Y)-1 P1 YMeeT NpUMEHSTh JIMHEHHYIO M BEKTOPHYIO ajredpy, CTPOUTh
OIIK(Y)-1.Y5 | reomerpuueckite 06pa3pl, IPOBOAUTH UCCIEAOBAHMUS (HYHKIHIT OHON 1
HECKOJIBKUX NePEMEHHBIX IIPU PEIIeHIH HEKEHEPHBIX 3a/1a4
3HaeT 06a30BbIe MOHATHS U METO/IbI IMHEHHOMN U BEKTOPHOM anreopsl,
OIIK(Y)-1.35 | aHanUTHYECKOIl T€OMETPHH, TEOPHHU MPeaesioB, auhhepeHIHATEHOrO
HCUHCIICHYS

2. IMoka3zarenu u METOAbI OIICHHUBAHUA

IlnannpyemMble pe3yabTaThl 00yUeHHUsI 10 AUCIUILIHHE

Koa xoHTpoIMpyemoii

HaunmenoBanue pasiena

MeToabl OLleHMBAHNSI

Kon HaunmenoBanue KOMIeTeHIUH (MM ee JHCHUILIMHBI (oLeHOYHbIE MEPONPUATHS)
4aCTH)
Pl Bnaneer OIIK(Y)-1 1. JIuneiinas anreOpa Konrponbhas paborta
OCHOBHBIMH TOHATHSMH M METOJAMU  JIMHEHHOW anreOphl, aHATUTHYECKON 2. BektopHas anre6pa nas.
reoMeTpuy U AuddepeHINaTbHOr0 UCUUCITCHNS (QYHKINY OJHOW N HECKOJIBKHX 3.AHanHTHYECKas! TEOMETPHS
MEePEMEHHBIX 4.BBenieHre B aHAIN3 DK3aMeH
5. AuddepennmansHoe nCHUCICHHE
(byHKIUH OJTHOI TIepeMeHHOI
6. AuddepeHunanbHoe HCUHUCTICHUE
(YHKINM HECKOJIBKHX NEPEMEHHBIX
P2 Ymeer OIIK(Y)-1 1. JIuneiinas anre6pa KoutponsHas pabota

BBIYHCIIATD ONPEACINTEIH, BBITOIHATE ACHCTBHS ¢ MaTPULIAMHU, HCCIICA0BATh U
pemiatb CHCTEMblI JIMHEWHBIX aNreOpandecKHX YpaBHEHHH; HPOU3BOJHUTH
JIEWCTBHUS HAJ BEKTOPAMH; T'€OMETPHYCCKH ¥ aHAIUTHYECKH IPEJICTaBIATH
IPSIMYIO M IIOCKOCTB;  YCTAaHABIMBATh B3aHMHOE PACIIONOXKEHUS MPSIMBIX U
IUIOCKOCTEH; MPHBOAUTH OOIIME YypaBHEHHMS KPHUBBIX M MOBEPXHOCTEH K
KaHOHMYECKOMY BHIY M CTPOHMTH MX; HAXOAUTH IPeaesbl (HYHKIHN U YHCIOBBIX
nocieoBaTenbHoOCTel; TuddepeHIupoBaTh 1 UCCIEA0BaTh HYHKIMN OJHOTO U
HECKOJIbKHX ITePEMEHHBIX

2. BektopHas anre6pa
3.AHanuTHYECKas TeOMETPHS

4. BBeneHue B aHAIIN3

5. AnddepennuansHoe HCHUCICHHE
(YHKIIMM OHOM NMEePEeMEHHOM

6. luddepenrmansHOe HCUNCITICHE
(YHKINM HECKOJIBKHX TEPEMEHHBIX

UJ3.

DK3aMeH




PA3

3Haer OIIK(Y)-1 1. Jluneiinas anre6pa KoutponbHhas pabota

anrebpy MaTpHUIl, OCHOBHBIC XapaKTCPHCTUKH MATPHUIl, MX ONpPEAENICHHUS H 2. BekropHnast anre6pa nas.
CBOWCTBA; METOJIbl PELICHUS! CUCTEM JIMHEHHbIX aJreOpanyeckux ypaBHEHWH; 3.AHaIUTHYECKas T€OMETPUS

METOABl ~ BEKTOPHOM  aireOpbl; CBOMCTBA W YpaBHEHHS  OCHOBHBIX 4. BBeneHue B aHaIU3 DK3aMeH
TEOMETPHUYECKHX 00pa30B ;0CHOBHBIE TIOJIOXKESHHSI TEOPHH IIPEAEIIOB; IPABIIa U 5. JuddepeHnnansHoe HCUHCIICHE

METOAbl HAXOXKICHUS MNPOM3BOAHBIX (YHKIMA OAHOM M  HECKOJBKUX (bYHKLIMH OTHOW MepeMEeHHON

HePEeMEHHBIX, CXEMY MOJIHOTO HCCIIeJ0BaHUs (PYHKIMI 6. IuddepeHunanbHOE HCHHUCITICHIE

(l)yHKI_II/II/I HECKOJIBKUX NMEPEMEHHBIX

3. HIkaja oueHUBaAHUSA
ITopsimok opraHu3anuy OLEHMBAHUS PE3YyJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OLleHUBaHUS pe3ysbTaToB 00yueHuss B TOMCKOM MOIMTEXHUYECKOM yHHUBepcuTeTe (Cucrema oleHuBaHusA)» (B AEUCTBYIOUIEH peaaKIum).
Hcnonb3yercss OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ysibTaToB oOyueHus. MToroBas oneHka (TpaAULMOHHAs M JIMTEpHas) MO BHUAAM
yuebHoil nestenbHOCTH (M3yuenwe aucuuiuimH, YUPC, HUPC, xypcoBoe mNpOeKTHpOBaHHE, IMPAKTHKH) OIpPENeNsIeTcss CyMMOH OalioB IO

pe3yJsibTaTamMm

TEKYIIEr0 KOHTPOJISl ¥ MPOMEKYTOYHON aTTecTalluu (UTOroBasi peuTHHroBast oljeHKa — MakcumyM 100 Ganmos).

PacnpeﬂeneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBbHBIX OamioB 3a OLCHOYHLIC MCPOHNPUATHA TCEKYIICTO KOHTPOJIA U HpOMG)KyTO‘IHOI:I aTTeCTaluun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PGKOMGHHyeMaSI IKaja ajist OTACIbHBIX OIICHOYHBIX MGpOHpI/IHTI/Iﬁ BXOJHOI'O M TCKYLICTO KOHTpOJ’ISI*

%o BBINOJTHEHHUS 3alaHuA| CooTBeTCTBHE Tpalll/lIIP[OHHOﬁ OLICHKE| Onpeue.ﬂeﬂue OLICHKH
90% + 100% «OTIMYHO» OTaryHOE NOHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMSI, OTIMYHBIC YMEHHSI M BJIA/ICHHE OIBITOM ITPAaKTHYECKO# JesTeIbHOCTH
70% + 89% «XoporIo» JlocTaTo4HO NOJIHOE IOHMMAaHHUE NPEIMETa, XOPOINe 3HAHHS, YMEHUsI U OINBIT PAKTUYECKOW IESITENbHOCTH
55% + 69% «YOBIL» [IpremieMoe MOHMMaHHUE IPEAMETA, YIOBICTBOPUTEIGHBIC 3HAHMUS, YMEHHUS M OTIBIT IPAKTHYECKOH NesITeIbHOCTH
0% + 54% «HeynoBin.» PesynbpTaThl 00yUeHHUsI HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM

[Ikana 1715 OLIEHOYHBIX MEPONPUSITHI FK3aMeHa™

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. , Omnpejesienue oneHKH
3aJTaHUM JK3aMCHa oa TPAAHUIIMOHHOM OLICHKE
90% + 100% 36 +40 «OTIMuHOY OTaryHOE NOHMMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMUS, OTJIMYHbIC YMEHHUS M BIIaICHHE OIBITOM ITPAKTHYECKO# JeTeIbHOCTH
70% + 89% 28 +35 «Xoporio» JlocTaTo4HO NOJIHOE IIOHUMAaHHUEe MPEJMETa, XOPOIIUe 3HAHMUSI, YMEHHS M OMBIT PAKTHYECKOM JIeSITeIbHOCTH
55% + 69% 22 +27 «YnoBi» [Tpuemnemoe NOHMMaHUE MPEMETa, YJIOBIECTBOPUTEIbHbIC 3HAHUSI, YMEHHUS M OIIBIT IPAKTHYECKO# e TeIbHOCTH




| 0% +54%

| 0-+21 «HeynoBn.»

PesynbraTel 00y4eHNs] He COOTBETCTBYIOT MEHUMAJIBHO JOCTATOYHBIM TPEOOBAHHAM

4. TlepeyeHb THNOBBIX 33/IaHUI

O1eHOYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

1

KonrponsHas pabora

KonTpoasnas padora «/Iuneiinasi anreopa»
BAPUAHT Nel

1. Jlan onpenenutens 3 2

@) 3anuImTe pa3iokeHUE JAHHOTO OMPEACIUTEIIS 0 YeTBEPTOMY CTOJIOIY;

0) BBIUUCIIMTE OTPEEITUTENb, TOJY4HB IPEIBAPUTENBHO HYJIM B KaKOH — JINOO CTPOKE WU CTOJOLIE.
X+2y—-2=-1

2. PemmTh cucteMy ypaBHEHHH METOJ0OM OOpaTHOM MaTpHIIBI: 3y -z=1
X+4y+1z=5.

3HaueHue X BBIYHMCIUTH Takke MeTonoM Kpamepa.

3. UccnemoBath cHCTEMY Ha COBMECTHOCTh U PEUIMTH METOI0M ['aycca
Xo + X3+ %X, =1

2%, + X, +3X5 +2X, =0,
2%, + X, +2X5 + X, =0,
2%, + X, +95%X3 +4x, =0,
2%, + X, +4x5 +3x, =0.

4. laHa cucteMa OTHOPOJHBIX JIMHEHHBIX YpaBHEHUH

a) JIokaxxuTe, YTO CHCTEMa UMEET HETPHUBHAIIBHBIC PEILICHHS
0) Haiinute o01ee peleHne CHCTEMB;
6) HaiinuTe QyHIAMCHTAIBHYIO CUCTEMY PEIICHHIA.




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

. IIpu Kakux 3HaYEHUSX NapameTpa A cucrema muneitnbx YpaBHEHUI

2 1 1 4
C pacIIMpPEeHHOi MaTpHIeit 1 A 13| cosmectna?
1 20 1:4

KonTpoabsnast padora no teme «BexTropHas anredpa»
BAPUAHT Nel

I. Janwl yerhipe Bextopa: a ={4,5,2}; b= {303;C = {—1,4,2};& ={5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI 4, 6, C 06pa3syioT 6asuc 1 HAliTH pa3noXkeHHe BEKTOpa d B sTom Gasnce.

2. HaiiTy KOCHHYC yIila MeXly BEKTOpaMH @ H b.

3. Haittu nymny Bextopa § = a + 26 +3C.

1. Xansr vernipe rouxn: A(1;3;0), B(4;12), C(3,0;1), D(—4;3,5).

4. Haiitu 06sém mupamunsl ABCD u nmny BeicoTs! , onymenHoii u3 sepimmast D na rpans ABC .

5. Haittn npoekumio Bektopa AB Ha ock Bexktopa CD .

6. HaiiTn KoopaHHATHI BEKTOPA [(B_Cf + ﬁ),@] :
I11. TlapaajenorpamMm nocrpoen na sekropax a = p + 4q, b= %(ﬁ —(), e ||_5| =4, |q| =2,(p"g) = g :

Onpenenuts: a) KOCHHYC TYIOIO yriia MeXIy THarOHAISIMU; O) JJIHHY BBICOTHI, OMYIICHHON HA CTOPOH

KonTpoabsHnast padoTa no TeMe «AHAJIUTHYECKAS] T€OMETPHSD)
BAPUAHT Nel

1. Onpenenuts MpH KAaKUX 3HAYCHUSIX @ TpsMast

(a+2)x + (@*-9)y + 3a? - 8a + 5 =0 mnapawiensna ocu OX.
2. CocTaBuTh ypaBHEHHS MPSIMBIX, MAPAIUIEILHBIX MPSIMOM

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

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

4. TlpuBecTH K KAHOHWYECKOMY BHIY, HA3BaTh M IOCTPOHUTH




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHuii

kpuBble: a) 16x?+ 25y? +32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

5. W3 obmux ypaBHeHnit mpsimoit :  2X+y—3z2-9=0,
-2x+  3z+4=0
MOJTY4UTh KAHOHMYECKUE M IapaMeTpHUYeCcKOe ypaBHEHHS MPSIMOU.

6. Haiftu npoekuuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +8z2-25=0.

7. IlocTpouTh T€N0, OTPaHUYEHHOE TOBEPXHOCTAMHU
2 —

X =1,
X+y=2,
y=0,2=0.

KOHTpOJ’IbHaH paﬁoTa o TeMe «BBejeHue B aHAIM3»

I. Boiyucaums npedesivl

1 1 1 1
1. lim 2 2. lim 2_ -
m»m3un3+1 n—>o n-1
/ 2 2
x—1 2X x—o 3x% +1
[y2 o 2
5. fim Y =31, 6. lim —
x—2 X—=2 x—01—Ccos X
! ,
7 lim (x+2) X 8. 1im (X +2)—In2;
x—ao\ X —1 x—0 X2
2X X :
) - . SIn(2—-x
9. lim u; 10. lim ( )

x—>0 X x—2 \[2x =2




O1ueHoYHbIE MEpPONpPUATHS HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHuii

I1. Onpeneants nopsiiok 6. M. o(X) mpu X —> 0 ornocureasno X:

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

I11. HaiiTi Touku pa3peiBa pyHKIUH, yKa3aTh HX xapakTep. [locTpouts rpaduk pyHKINU B OKPECTHOCTH TOUYEK

paspbiBa:
0, eciu x <0, 1
9 21-X 1
1. f(X)=<x",ecu0<x<1l 2. y= 1 , 3. Y= n
il X" =
X+ 2, ecnu X >1. 121X

KonTpoJubnas padora
no teme «JAupdepenuuaibHoe ucunciaenme GyHKIUH OTHOTO NlepeMeHHOTr 0>
BAPUAHT Nel

. HaiiTu mpou3Bo/HbIE C/eAYIOMNX QYHKIUHN:

X
ctg(\/:)
Ly=(%1392, 2 3% +3Y =x-2y; ay=(g2x) V2

) d’y
I1. HaiiTi BTOpyIO0 MPOU3BOIHYIO — -
dx
2
X X =cos(t/2), .
LYy=—7—, 2 (t72) 3. y=sin(x—y)

x2 _1 y =t —sint.

I11. . Ioxp3ysice npaBuiom JlonuTans HAUTH Mpeaebl:

7X
_ x2 1 _ _ Cos—

Lo lim| =——-—| 2 lim (sinmx) 2
x—1 Xx—1 Inx X—>1—0

1

IV IIposectn nonHoe uccnenosanne ¢Gynxiuu Y = X€ Xy MOCTPOUTH e€ rpaduk




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHuii

KonTpoabsnas pabora
no teme «/Audpdepenunanbuoe ncunciaenue OHII»
BAPUAHT Nel

I. HaiitTi 1 mocTpouTh 00J1acTh ONpenesieHNs PYHKINU:
z=xInl-x-y):

IT. HauTM yKa3aHHBEE IPOM3BOIHBEIE

741 au au au 8% B

a gu_,
ox oy o1 oxoz

2 y ou ou _ou
Il Tposeputs, yaosaersopser i pynxmus U = X“F| —, = | ypaBremmo X — + Y—+ZI—= 2U.
Z X OX oy 0z

2 2
(\V2 CoCTaBUTh ypaBHEHHE HOPMald K TMOBEPXHOCTH X —2X+6y—Z = 4 napannemsno  mpamoit

x_y=2_z-1

1 3 4

u=(xy)

V. Haiii HauGobIee u HanMeHblee 3navenne pynkums: Z = SX + Y — XY B 3amkuyroii oGnactu,

OrpaHHYEHHON NUHUAMH X = 0, y= 0,X+ y =10.

UI3.

IIpuMep BapuaHTa UHAMBUYAJIbHBIX 3aJaHUM.




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHuii

INuneinan anrefipa

. BrramcnuTte on pefeHTenn

12 3 -1 2 -7 =3 2 4
11t 0 -1 -2 011
A VR R U1y 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 I 7 0
. PemnTh cHCTEMEL MHHEHHRX YPaBHeHHI:
a) wmetono Kpawmepa, b} MATpHYHEIM MeTONOM
dr+4y—22=26 z+dy— 2= 5
a) r— y+3z=-12 b) {3z +8y+:z=7
dr—3dy+iz=-12 dr—Gy+z=10
. Pemnte cucrenmeu 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 42z -2y 1 = —1
b} i —ETQ +x; —Fy —Iy = a
ry —drs +zxy +ry FIp = a
i +2:E2 +E3 —ifq +.:I‘Ir, = —1
Iy +ra —xz3 +xy =10
I —Is +Ir; —ry = i

dry e —z3 +3y =0




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

TectupoBanue —
HE3aBHCHMBIN KOHTPOJIb
HOKO (PTI1 u PT2)

Bomnpocsr:
1. C nomouipto 371€MEHTapHBIX IPe0Opa30BaHUN paCIIMPEHHAs MATPULIA CUCTEMbI JINHEHHBIX

1 120110
ypasnennii npusenenaksuxy |0 0 0 O O | 1 | Beibepute BepHbIC yTBEpKIACHHS, €CIIN

0102010

A — ocHOBHas MaTpuia CUCTEMEI, A — paciup€HHasa MaTpula CUCTEMBIL.
1. rang(A) =2

2. rang(A)=3

3. rang(A) =2

4. rang(A)=3

5. cucTeMa COBMECTHA

6. cucTeMa HeCOBMECTHA

N

Bricora Tpeyronsauka ABC , onymennas us sepumnsr C, ecrm 4(3;1,2), B(5;—3;6),
C(3;0;4) pasHa

3. Paccrosmue Mexy hoxycamu snmurca 95X +9Y° —30X+18y +9=0 pasro
X=09t+1,

4. KocuHyC 0CTpOro yriua Mexay npamsivu X+4 _y-1_7+5 y paBeH
_ _ y =6t,
10 2 11
z=3-2t

5. YcTaHoBUTE COOTBETCTBHE MEXKAY hyHKLHMEH U €€ quddepeHnnanom

byHKIUSA MIPOU3BOIHAS

y =3/sinx dy = CoS X dx

3/sin® x




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3a1aHui

COSX

y=\/SinX dv = dx
y 2~/sin x

1 COSX

y=—F dy = ————dx
\/sin X 24/sin® x
_ 1 dy = COSX
COS X
dy = ————dx
y 23/sin x
dyzidx

2-/sin X

1+ X

3

In (
o X
6. Onpenenure NOPsIOK MAJOCTH OECKOHEYHO Majoi GyHKIMH —— 2~
X

o0

K= ,

7. OyHKIUA y =6X-€
Lye(oi1/2)
2. X e (1/2;+0)
3. X € (-0;-1/2) U (1/ 2;+)
4. xe(-1/2;+x)
5 xe(l/2,0).

8. s dyukunn Z = Z(X;Y) u3BecTHO

“2X yObIBaeT IS 3HAUCHUH X

3

j 1
OTHOCHUTEIBHO — IIpH X —
X




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

2, (M)=2,(M)=0

"
ZXX

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

Tornma rouka M

SIBJISIETCS] TOUKOW MUHUMYMa

HE SBJISETCS TOUYKOU 3KCTpEMyMa
SIBJISIETCS] TOUKOW MakCUMyMa
SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIAETCS CTALIMOHAPHOM TOUKOU

DK3amMeH [IpuMepnl 3alaHU Ha 3K3aMeH
TIIY JK3aMeH Kypc1
Bapnant 1
1. CdopmynupoBats U A0Ka3aTh TeopeMy Jlarpamxa.
2. YpaBHEHUS NMPSMOH B POCTPAHCTBE
X+1 X—2 1
3. Haiiqute mpenenst:  a) |im 2 +3 B) lim xeX.
x—oo X1 _3X X—>+0
4. Haiigute Bce YaCTHBIC MPOW3BOTHBIC IEPBOTO MOPAIKA PYHKIUH U = 4/ 2 x2 —3y.
1
5. Omnpezenure ToYku nepernda U MHTEPBAJIBI BBITYKIOCTH M BOTHYTOCTH QyHKIMH Y = X 5 e X .
X1 — X2 —2X3+ X4 — X5 =-2, .
6. [lana cucreMa JTMHEHHBIX ypaBHEHUN —X] +2X2 — X3 + Xg — X5 = —2, TAHAHTE obmee pemeHue
X1+ X2 — X4 +2X5=-1.
CUCTEMBI
7. CocraBbTe ypaBHEHHUE IIOCKOCTH, KOTOpas MPOXOAMT depe3 Touku M 1(7, 2, — 3) nu M, (5, 6, — 4)
napasnensHo ocu OX.
8. [lpuBemuTe ypaBHEHHE KPHBOH K KAHOHUYECKOMY BHJIY M IOCTPOIMTE KPUBYIO




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

16x2 —9y2 —64x+18y = 89.
DK3aMeHaMOHHbBINA Ouier 1

e3s|n 2X -1

1. Haiitu ipenen limx 50— .
2X" +5x

o — 3 |
2. 3anucarh ypaBHEHHUs BCEX acCUMIITOT KpuBod Y = X~ INX.

3. UccnenoBatrh Ha 9KCTpeMyM QyHKIHIO Y = In+ X% +1+ arctg x.

4. Haiitu 1 n300pa3uTh 00JacTh onpeneneHus: GyHKIuU Z=Inx+X-y

5. Hccnenosare Ha SKCTpeMyM (YHKIIHIO Z(X; y) = X2 - y3 —3X+6y

DK3aMeHalMoOHHbIN OmiteT Ne X

1. CkansipHoe TIpoU3Be/ICHNE BEKTOPOB, €r0 CBOMCTBA U IPUMEHEHHE.
2. BzanmHoe pacrionoxeHne MpsMoi M TNIOCKOCTH B IIPOCTPAHCTBE.
-3 2 5
3. Beraucnute onpenenurens | 2 7 1
-1 -6 4
4 Haiitn kocuHyC yriia npu BepiivHe 4 W IDIOMaAb TPEYroJIbHUKA ¢ BEPIIMHAMH B TOYKAX

A@B—41), B(-2:8:0), C(-15,-2).

5.3amucaTh ypaBHeHHMe TIpAMOM, mpoxonsmeil uepes Touxy M (—9;4) mnepnenaukynspHo mpsAMoii




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

x-1 y+2
5 -7
. L[ x=2t+7
6.HaiiTi KOOpauHATHI TOYKH [IEPECEUCHHS TPSIMOI yo—t+d u mnockoctd 3X +9y —3z2+1=0.
z=5t-2
7.ITocTpouth
a) KpUBYI0 X =-2—./2—-3y; 6) nosepxuocts 2X° +4y® —3z+1=0.

DK3aMEeHAIIMOHHBIE BOIIPOCHI

Uro takoe onpenenutens? [Ipy kakux npeoOpa3oBaHUIX BEIIMUMHA OTIPEACTHUTEINS HE MEHSETCS
B kakux ciydasx omnpenenurens paBeH Hylo? YTo cienyeT u3 paBeHCTBa ONpeleUTeNs HyI0?
HaiiTe omnpeneneHue MHUHOpPa W anreOpanyeckoro JIOMOJHEHHsS JJIEMEHTa OINpeNeuTes.
CdhopmynupyiiTe MpaBUiIO BEIYUCICHUS ONPENEIUTENS.

Kak ocymecTBistoTcs TMHEHbIE ONepaluy HaJ MaTpuuaMu?

Kaxk nepemuoxkatorcst e MaTpuiipl? CBOMCTBA MPOU3BEICHUS MaTPULL.

KaxoBa cxema HaxoieHUS 00paTHON MaTPHIIBI?

Jaiite onpeneneHus pelieHus CUCTEMBI JIHHEWHBIX anreOpandecKkux ypaBHeHui. Pacmmdpyiite
MIOHSTHSA «COBMECTHAs», KHECOBMECTHAS, «OMPeAeNEHHAs), KHEONpeeIEHHA» CHUCTEMBI.
Hammummre dpopmynsr Kpamepa. B kakom cirydae oHE TPUMEHUMBI?

Urto Ha3biBaeTcs paHroM MaTpuibl? Kak on HaxonuTcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[Ipy Kakux YCIOBHSX CHCTEMa JMHEHHBIX aireOpanvdeckux YpaBHEHHH HMEET MHOXKECTBO
pemennii? Koraa oHa HMeeT €MHCTBEHHOE pelieHue?

Onumute Merox ["aycca penieHus: cucTeM JTMHEHHBIX ypaBHEHHI.

Kakue Hen3BeCTHbIC Ha3bIBAIOTCS CBOOOIHBIMU, a KAKUE 0a3UCHBIMU?

Kakne ocoOeHHOCTH pellieHrs] OJJHOPOJIHBIX CUCTEM JIMHEHHBIX alreOpanveckux ypaBHEHUH Bl
3Haere?

Kak cTpourcst pyHnamenrtanpHas cucteMa pereHun?

Kax BBINTOJHAIOTCS JIMHEHHBIE ONlepaliiy HaJl BekTopaMu? KakoBsl CBOMCTBA 3THX Onepannii?
Kaxue BekTOpa Ha3bIBaIOTCS IMHEIHO 3aBUCUMBIMY, a KAKUE TMHEWHO HE3aBUCUMBIMU?

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

Kakoii 0a3uc Ha3bIBaIOT IEKAPTOBBIM?




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

Uro Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3BIBAETCS CKAISPHBIM IMpom3BenecHHEM BeKTOpoB? KakoBbl ero coiictBa? s pemieHus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3pIBaeTCS BEKTOPHBIM Ipom3BeAcHNEM BeKTOpoB? KakoBbl ero coiictBa? s pemeHus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

Uto Ha3bIBaeTCA CMELIAHHBIM Mpou3BeaeHUEM BeKTopoB? KakoBhl ero coiictBa? s perieHus
KaKUX 33729 U KaK OHO MOXeT OBITh MCIIOIB30BaHO?

3anummTe B BEKTOPHOM U KOOPAWHATHOW (hopMax yCIOBUS KOJUTMHEAPHOCTH, OPTOTOHAILHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKUS Ha TUIOCKOCTH, €€ o0Iee ypaBHEHHE

JaiiTe moHATHE HOPMAaIbHOTO W HANPABISIONIETO BEKTOPOB IMPSMOW HAa TIOCKOCTH, YTIOBOTO
Koddunmenra.

3anumnTe pazIUYHble BHUABI NPSIMONM M YKaKUTE T'€OMETPUYECKUI CMBICH TapaMeTpoB
YpaBHEHHUSI.

3anummuTe YCIOBHA MapaJluICJIbHOCTHU U MECPICHAUKYIAPHOCTHU MPAMbBIX Ha INIOCKOCTH B ClIydac
Pa3TUYHBIX BUAOB yPaBHEHHUH MPSIMBIX.

Kaxk HaiiTu TOuky nepeceyeHust IpsIMbIX Ha MIIOCKOCTH?

Kak BeramcisieTcst paccTossHUE OT TOYKH JI0 IPSIMOM Ha TUIOCKOCTH?

Jaiite omnpeneneHne IIUICA U 3aIUIIIATE €70 KAHOHIMYECKOE ypaBHEHUE.

Jaiite onpenenenne rurnepOOIIbI U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHUE

Jaiite onpenenenne mapabobl U 3aNUININTE €€ KAHOHMYECKOE ypaBHEHUE

UznoxunTe cxeMy mpuBeaeHUsT OOIIET0 YpaBHEHUsS KPUBOW BTOPOTO TMOPSIKA K KAHOHHYECKOMY
BULY.

[JaiiTe NoHsTHE NONSIPHON CUCTEMBI KOOPAUHAT.

OnuimTe mapameTpuieckuil Cnocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[TnockocTs, €€ obmiee ypaBHEHHE

Kax onpenensiercst B3auMHOE pacloilokKEHUE TNIOCKOCTEN? 3anuiuTe YCIOBUS NapajuieIbHOCTH
1 NEPIEHANKYJIIPHOCTH IJIOCKOCTEM.

Kaxk Bpramcnsercs pacCTossHAE OT TOYKHU J0 TIIOCKOCTH?

3anumuTe pasNUYHbIE BHUAbI YpPaBHEHHWH TMPSAMOW B TPOCTPAHCTBE W IMOSICHUTE CMBICT
MapaMeTpoOB, BXOJAIIUX B YPABHEHUS.

WznoxunTe cxemy npuBEIeHHs O0IUX ypaBHEHUH MPSAMON K KAHOHHYECKOMY BUJTY.

Kaxk onpenenuts B3auMHOE pacIonoKeHUE MPSMBIX B MPOCTPAaHCTBE?

Kaxk Bpruncnsercs paccTosHue OT TOUKHU A0 IPsIMOM B MPOCTpaHCTBE?

Kak onpenenuts B3auMHOE pacloioKeHUe NPSIMON U IIIOCKOCTH?




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

Kax ummercs Touka nepeceueHus mpsSMou U IIIOCKOCTH?

HazoBuTe moBepxXHOCTH BTOPOTO MOPS/IKA U HAIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
Chopmymnupyiite mOHSATHE MTpeeia YHUCIOBON OCIEI0BATEILHOCTH
Chopmymnmpyiite moHsATHE TIpenena PYHKIIUN OTHOH IIepeMEeHHON

Uro Takoe 0THOCTOPOHHHE TIPEeNTbl PYHKIINN B TOUKE?

Chopmynupyiite noHsTHs 6ECKOHEUHO MajIoi i 6eckoHeuHO Goubioil mpu X —> d byHKIHH

IlepBriil 1 BTOpOI 3aMeuaTeIbHbIE TPEACIIbl

Kak cpaBHuBaroTcs O€CKOHEYHO Manble BeJW4MHBI? YUTO Takoe OTHOCUTEIBHBIH IOPSIOK
Mayioctu?

Kakne OecxoHeuHO Mayble  Has3bIBAIOTCA  JKBUBaJeHTHBIMH?  [lpuBeamre  mpuMepsl
9KBHBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a1a10T ()yHKIINHM, HEMPEPHIBHBIE HA 3aMKHYTOM MTPOMEXKYTKE?

UTo moHMMAIOT MOJ] TOUKOH pa3pbiBa QyHKIMH? Kakue pa3pbiBbI pa3indaroT?

Kak cBsi3aHbl IOHATHS HETIPEPBIBHOCTH U AU PepeHIPYEeMOCTH (YHKIIUU B TOUKE?

3anumuTe npaBuia auddepeHIpoBaHs 00paTHON M CIOKHON (YHKIIUH.

3anumuTe npaBwia AuGGepeHINPOBAHUS HESBHO 3aaHHOM (QYHKUMH W (QYHKIHMH, 33JaHHOU
MapaMeTPUUYECKH.

Uro Takoe nuddepenmman pynknun? KakoB ero reoMeTpu4ecKHii CMBICI?

Kaxumu cBoiictBamu obnanator nuddeperimpyembie QyHKITIN?

Kak naxonsares nuddepeHnuansl 1 MpOU3BOJHbBIE BEICIIMX MOPSIAKOB?

®opmyna Teinopa

Uro takoe Touka sKcTpemyMa pyHkunu? Kakue Touku skcTpemMmyma ObIBaroT?

Heob6xonumoe ycnoBue cyiiecTBOBaHUs SKCTpeMyMa uist AnddepeHIupyeMont GyHKINHI
JocTaTtouHble yCIOBHS CYIIECTBOBAHUS SKCTpEMyMa

Cxema mccineJoBaHus Ha SKCTPEeMYM (YHKIUH OJTHOTO IIEPEMEHHOT0

CxeMa HaxOXIeHHS HauOOJBIIET0O W HAWMEHBLIEr0 3HaueHHs (YHKOHM Ha 3aMKHYTOM
MIPOMEKYTKE.

Jaiite onpeieneHue BBITYKIOCTH ¥ BOTHYTOCTH KPUBOW Ha TIPOMEXKYTKE.

Kakwne Touku Ha3BIBAIOTCS TOUKAMHU mepernoda?

Uro HazpiBaeTcs acumntoTol rpaduka pynkuun? Kakne acHMITOTHI pa3invaoT?

B uwem cocrout mpaBwio Jlomwrama? Jlns pacKpeITHS KaKWX HEONPEAeAEHHOCTEH OHO
pUMeHseTcs?

Maiite onpenenenue mpeaeia GyHKIMH HECKOJIBKUX EPEMEHHBIX.

CdopmynupyliTe onpejiesieHie YaCTHBIX POU3BOIHBIX Ui (DYHKIIMU HECKOJIBKUX MEPEMEHHbIX.




O1ueHoYHbIE MEpPONpPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHuii

e Uro HazpiBaercs AuddepeHanoM (yHKIINH HECKOIBKUX MEPEeMEHHBIX

e B dyem cocroar pgocraTo4Hble ycnoBus mauddepeHnupyeMoctd  (QYHKIUH  HECKOJIBKUX
MIepEMEHHBIX ?

e Kak HaxofsTCs YacTHbIE MPOU3BOIHBIE BRICITNX MOPSAKOB? CHopMyTHpyTE yCIOBHS paBEHCTBA
CMEIIaHHBIX TPOU3BOTHBIX.

e Kak nmryTcs kacarenbHas IIIOCKOCTh M HOPMaJb K TOBEPXHOCTH?

e Cdopmynupyiite ompenencHrue 3KCTpeMyma il (QYHKIUH HECKOJIBKUX MEpeMEeHHBIX. KakoBbI
HE0OXOUMBIE YCIIOBHUS €T0 CYIIeCTBOBAHUS?

e CdopmynupyiiTe IOCTaTOYHBIC YCIOBHSI CYHIECTBOBAaHHUS JKCTpeMyMa Uil (YHKUUH JBYX
MIePEeMEHHBIX

e [lpuBenure CXeMy HaXOXKICHHS HAMOOJIBIIETO ¥ HAMMCHBIIIETO 3HAYCHUS] PYHKIIUH B 3aMKHYTOM
obJacTH.

5. MertoanyecKue yKa3aHHs M0 Npoueaype OleHUBAHUS

OueHoYHbIe MEpPONpPUATHS

Hpouenypa IPOBEICHUSI OLICHOYHOI'0O MEPONIPHUATHUSA H He00X0MMbIe METOIHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTtpe cTyzneHTHI BBIIONHSIOT 6 KOHTPOJBHBIX PadOT, coaepKaHHWEe KOTOPHIX OXBATHIBAET BCE AMCLMILIMHBL
Kaxnmomy cTyseHTy BblaeTcsi cBoi BapHaHT. KOHTpOJIbHBIE Pa0OTHI MIPOBOATCS B Yachl MPAKTUYECKUX 3aHATHHA. 3a
KaXIyl0 KOHTPOJbHYIO pPa0OTy MakCHUMalbHBIH Oani ompeaensercss B COOTBETCTBHE C PEHTHHI-IIAHOM
JUCLUIUIVHBIL.

Kputepun onenku 3axanus:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOTYYalOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeayCMOTPEHHOI o 3a
Hee B COOTBETCTBHE C PEUTHHT - IUIAHOM, Ha JOJII0 BEPHO BBIITOJHEHHBIX 3aJaHHUH.

nas3

B cemectpe cTynents! BeinonsstoT 8 /13 mo BceM pazgenaM nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJIEHTa B
rpyte cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTABE
CPYIIIIBL.

[IpenogaBarens obecrieyrBaeT CBOEBpEMEHHOE TIOJTyUYeHHE CTyIeHTaMu BapuanToB M]3, a Taxke

MPEIOCTABIIACT JICKTPOHHYIO CChUIKY Ha cOopuuk MJ13. Bee M/13 pa3meliieHbl B 3JIEGKTPOHHOM KypCe 110
JUCITMIIIIVHE.

W13 BHIMONHSAIOTCS B OT/IIBHOM TETPaIH, IPH OGOPMIICHUHU KAXKIIOTO 3a/JaHUsl 003aTeIIbHO YKA3hIBACTCS €T0
HOMEDP, MIPUBOAUTCA KPAaTKO YCJIOBUE KaXXJI0I'0 3a1aHus. Pemnrenne KaXXa1010 3aJaHus JOJIKHO OBITH HO)IpO6HBIM, C
BKJIFOYEHUEM IPOMEXKYTOUHBIX pACYETOB, PACCYKACHUM, TOSICHEHUH, C YKa3aHUEM MCII0Jb30BAHHBIX METOJIOB U




O1ueHoYHbIE MEpPONPUATHS

l'Ipoue}Iypa NpOBEICHHUSI OLICHOYHOI'0 MEPONIPHUATHS H He00X0IMMbIe METOIHYECKHE YKazaHus

dbopmyi. UJI3 mpoBepsieT npenogaBarenb, BEAYIIHA TpakTHueckue 3ausaTuss. CTyIeHTHI TOJKHBI BHIMOIHUTE M]3
JI0 KOHTPOJILHOU paboThl 10 Teme. 3a kaxaoe /I3 BIcTaBIIsAIOTCS 0aUTbl, MAKCUMAJIBHBIN OaJlT YKa3bIBaeTCs B
pEeUTHUHT-TIJIaHE.

KpuTepun oueHKH 0JHOTO 3aJaHNS:

3aaHue CYUTACTCS 3aY4TCHHBIM, €CJIM BHIIIOJIHEHO 00JIee IMTOJIOBUHBI 33 JaHUH

Ecnm 3a1anme He 3a4TeHO, paboTa BO3BpalIaeTcs CTyICHTY Ha T0paboOTKYy.

CryaeHThl MOTYT UCIPABIIAThE HEBEPHO PEIICHHBIC 33a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBEpKy. [IpenonaBarens
MOJXKET yYeCTh UCIIPABJIICHUS U J00ABUTh OaJIIbI K TIPEIABIIYIIIM

DK3aMeH

«[lMonoxceHue o NposedeHUU MeKywe20 oyeHUBaHUA u npomexcymoyHoli ammecmayuu e TIY» npukas Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuadssl No mexkyuwemy KOHmMpo-io U ycneeaemocmu, npomexcymoyHoii u umozaoeoii
ammecmayuu cmydeHmos ToMCKo20 noaumexHu4eckozo yHusepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha skx3amMeHe cTyeHTy BBIAIOTCSA OWIIETHI, BKIFOUAIOIHE TEOPETHISCKHE BOIPOCH! U MTPAKTHYECKUE 3a/TaHusI.

[IpenogaBarens, MPOBEPUB pabOTY, B X0O/I€ YCTHOM OECElbl CO CTYISHTOM MOXKET 3a/1aBaTh BOIPOCHI 110 CAMOMY
OmIIeTy, a TaK)Ke IOTIOJTHHUTEIBHBIE BOIIPOCHI 10 TEOPUH U MIPAKTHKE. B nTOTE CTY/IeHT HaOMpaeT UTOTOBKINA Oait 3a
3K3aMeH, MakcuMalibHO 40 O0ayioB. OneHKa 3a TUCHMILIMHY (POPMUPYETCS KaK UTOTOBas 3a paboTy B CEMECTPE U
9K3aMEH B COOTBETCTBUE C MPUHATOM IIKAJION OLICHUBaHMUSL.

CTyneHTsl, He CIABIINE SK3aMEH B CECCHOHHBIN TIEPHUO/I, MOTYT TIEpECIaTh €ro B IEPUO LI TUKBUIAIINH
3a/10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH MTPOLIETypOH.

Pe3ynbraThl IpOMEKYTOUHOU aTTecTanuu 0GOPMIISIFOTCS BEIOMOCTBIO M BHOCSTCS B 3a4ETHYHO KHIKKY
oOyuJarolerocs.




