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1. Ponb gucumnnunHbl «MaTtemaTmka 1.1» B hopMMpPOBaHNN KOMMETEHLNIA BbINMYCKHUKA

OnemMeHT

obpasoBare/bHON Koa
CeMeCTp  KOMMeTeHLMM HavmeHoBaHMe KOMMeTeHLMA
nporpammbl (4UCLMNINHAa,
npakTtuka, M§MA)
YK(¥)-1 CnocobeH oCyLLECTBAIATL MOUCK,
KPUTUYECKMIN aHann3 N CUHTe3
VH(OpMaLWK, NPUMEHATL
CUCTEMHBI NOAXOZ ANA PeLLeHNs
NOCTaB/eHHbIX 3843
MaTtemaTnka 1.1 1

2.

Kog,

MokaszaTenu u MeToAbl oLueHNBaHNA
MnaHypyemble pe3ynbTaTbl 06yUeHUs N0 AUCUUNINHE
HawnmeHoBaHue

Kog,

YK(Y)-1.B1

YK(Y)-1.Y1

YK(Y)-1.31

YK(Y)-1.B2

YK(Y)-1.Y2

YK(Y)-1.32

Kog nHgukartopa
[OCTMDKEHUA
KOHTpONvpyemoli

CocTaB/isitoLLMe pPe3y/bTaToB OCBOEHMUS (LECKPUNTOPbI KOMMETEHLMIA)

HanmeHoBaHue

Bnajeer onbITOM NPUMEHEHNS 3aKOHOB €CTECTBEHHbIX HAYK U MaTeMaTUUYeCKUX
METOf0B U MOAeNeii AN peleHns 3a4ay TeOPETUUYECKOTO N NPUKIALHOTO
xapakTepa

YMeeT pewatb 3afa4n TeOPeTUYECKOro U NPUKNAAHOTo Xapaktepa

3HaeT 3aKOHbl €CTECTBEHHbIX HAYK N MaTeMaTuyeckne MeTofbl TEOPETUUECKOTO
xapakrepa

Bnageet penpofyKTUBHbIMU METOAaMW MO3HABaTeNbHON AesATeNbHOCTN 1
MbICIUTENbHBIMW ONepaLusaMn ANs pelleHns 3ajay eCTeCTBEHHOHAaYYHbIX 3a4ay

YmeeT 0606uWaTh ycBoAeMble 3HaHNA €CTeCTBEHHbIX HayK KaTteropnamu
CUCTEeMHOro aHanusaun noaxona U MbICAUTENbHBIMUK onepaunaMmun aHanusa,
CUHTe3a, CpaBHEHNA N OLEHKN

3HaeT penpoAyKTUBHbIE MeTO/bl no3HaBaTeNbHOW AeATeNbHOCTH, npusHakn
CUCTEeMHOro nogxoga n CACTeMHOro aHanusa

HavimeHoBaHve pasgena
AVCLMMINHDI

MeTogb! OLeHVBaHUSA
(OLLEHOYHbIE MepONPUATUS)

KOMMETEeHLMHU (1K ee

4yacTu)



P/ 1 | Bnaneer YK 1. JIuneiinast anreGpa Konrposbhas pabora
OCHOBHBIMH TOHATHAMH H MCTOJAMH  JMHCHHOH aircOpsl, 2 BeKTOpHaSI anre6pa HI[?’
AHATMTHYECKOH reoMeTpud U Ju(depeHIHaTsHOTO0 HCHHCIICHHS 3 AHAJIUTUUECKAS
()YHKIMH OTHOH M HECKOJIBKUX MIEPEMEHHBIX reoMeTpus DK3aMeH
4 BeeneHue B aHaIN3
5 AuddepenunanbHoe
ucuucieHue GpyHKIn
OIHOU MEePEMEHHON
6. MuddepenunanpHoe
ucUuCIIeHue PyHKIIH
HECKOJIbKUX MEePEMEHHBIX
P2 | Ymeer YK 1. JIuneiinast anre6pa Konrposbhas pabora
BbIMUCJIATH ONMPCACITATCIIN, BBIMIOIHATH I[efICTBH}I C MATPULIAMH, 2 BeKTOpHaﬂ aJ'IFe6pa I/IﬂB
HCCIICAOBATh W PCIIATh CHCTEMBI JTHHCHHBIX aATcOPamuCCKUX 3 AHaJUTHUYECKAs Tectuposanne
YPaBHCHUH, NPOU3BOAUTL  ACUCTBHA  HAA  BEKTOPAMHU, reoMeTpus JKx3aMeH
TCOMCTPHYECKA W AHATUTHYCCKH MPEACTABIATh MPAMYI0 H 4 BBeJieHye B aHATN3
IIOCKOCTDh, YCTAHABJIHUBATH B3AUMHOC PACHOJIOKCHUA MPAMBIX 5 I[I/I(I)(I)epeHLII/IaJIbHoe
W TUIOCKOCTCH; NPUBOAWTH OOINWE YPAaBHCHHS KPHBBIX H '
§ ucUuCIeHue (PyHKINH
TOBCPXHOCTEH K KAHOHUYICCKOMY BHAY W CTPOMTH HUX, HAXOOUTH o o
y y ONIHOM MePEMEHHOI
mpeaeel  (DYHKUHH W YHCJAOBBIX  IOCIICIOBATCIBHOCTCH, 6. u (1) (be CHLIMATEHO®
ma(p(epCHIMPOBATh M HCCICAOBATH (YHKIHH OTHOTO H ’ PEHL
ucUuCIeHue PyHKIIH
HCCKOJIBKHUX NMECPEMCHHBIX
HECKOJIbKUX MEePEMEHHBIX
PIA3 | 3naer VK- 1. Jluneiinas anrebpa KontponbHas pabora

anredpy MaTpul, OCHOBHBIC XAPAKTCPUCTHKH MATPHI, HX
ONPEACTICHUA M CBOUCTBA, METOABI PEHICHUA CHCTEM JIMHCIHHBIX
anrcOpamyIcCKUX VPABHCHUI, METOABI BCKTOPHOH anrcOpsI;
CBOWCTBA WM YPaBHCHHUS OCHOBHBIX TCOMETPHUCCKHX 00pa3oB
;OCHOBHBIC TMOJIOXKCHHA TCOPHH MPEACIOB; MPABHIA H METOMIBI
HAXOKICHHS TIPOM3BOAHBIX (DYHKIHMH OJHOH W HECKOJBKUX
TIEPEMEHHBIX, CXEMY TIOJTHOTO MCCICAOBAHMA (Y HKIMH

2. BexropHas anrebpa

3. AHanuTHuYeCcKast
reOMEeTpHS

4 BeeneHue B aHAIN3

5 uddepenunanpHoe
ucUuCIIeHue PyHKINH
OHOU NEePEMEHHON

6. MuddepenunanpHoe
ucUuCIIeHue PyHKINH
HECKOJIbKUX MEPEMEHHBIX

3.

Dx3aMeH




3. IIkana oueHuBaHHus
ITopsinok opraHM3anMy OLEHUBAHMS PE3YyJbTATOB OOYYEHHS B YHHUBEPCUTETE PETIAMEHTHPYETCS OTAENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OLleHMBaHUS Pe3yJIbTaTOB 00y4deHus: B ToMckoM nonurexHudeckoM yHuBepcutere (CricreMa OLeHUBaHUSA)» (B AEHCTBYIOLIEH penakLnm).
Ucnonp3yercst OambHO-pEHTHHTOBAasT CHCTEMa OLICHMBAHUS pe3ysnbTaToB oOyueHusi. HMroroBas omneHka (TpaguLMOHHAS W JINTEPHAs) MO BUAAM
yueOHoil nestenbHOCTH (mM3ydenne aucummuinH, YUPC, HHUPC, kypcoBoe NpOEKTUPOBAaHHE, NPAKTHKH) OMNpPENENsIeTcs CyMMOH OajioB To
pe3yJbTaTaM TEeKYINero KOHTPOJIS U MPOMEKYTOYHON aTTecTalny (UTOroBasi peHTHHIOBast OLleHKa — MakcuMyM 100 Gaios).

PacnipeneneHrie OCHOBHBIX M IOIOJHHUTEIbHBIX OajUIOB 3a OLIEHOYHBIE MEPONPHUATHS TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOHW aTTEeCTallU
YCTaHABJINBAETCS KAJEHAAPHBIM PEUTUHI-INIAHOM JUCLUILIMHBL.

PeKOMeHHyeMaﬂ mKaJjia 0Jis1 OTACIBbHBIX OIICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYLICTO KOHTpO.]'ISI>X<

% BBINOJIHCHHUS CooTBeTCcTBHE
JaJaHHuA Tpa[munom[oﬁ OLICHKE Onpe[[eﬂe}me ONEHKH
90%+100% «OTIIHO» OTauviHOE TOHUMAHKUE TPEIMETA, BCECTOPOHHUE 3HAHIS, OTIMYHbBIC YMEHIS H BJIAJACHHE OIBITOM IPAKTHYECKOHN ACIATEIbHOCTH,
HEOOXOAMMBIE PE3YIbTAThI 00YUCHHS CPOPMHPOBAHBL, MX KAUECTBO OICHEHO KOJITICCTBOM OANIOB, OIM3KHM K MAKCHMATIBHOMY
70% - 89% «Xopomo» JlocTarouHO IMOJIHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHMUS, YMCHHUS U OIIBIT MPAKTHYCCKOM ACATEILHOCTH, HEOOXOIUMBIC PE3YIbTAThI
00y4eHuUs C(hOPMHUPOBAHBI, KAUECTBO HH OJHOTO M3 HUX HE OLCHEHO MUHHMAJIbHBIM KOJIMYECTBOM 0AaJlIoB
55% -69% «Y OOBIL» [TpuemiemMoe TOHIMAHWE TPEIMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS U OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOIUMBIC PE3YIbTAThI
00y4eHuUsI C(hOPMHPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX ONICHEHO MHHMMAJIbHBIM KOJIMYECTBOM OAJIIoB
0% - 54% «Heygosr» Pe3yapTarTsl 00YUICHHS HS COOTBCTCTBYFOT MHHHMAIBHO JOCTATOYHBIM TPCOOBAHUAM
[ITkasa It OEHOYHBIX MEPONPUSATHH SK3aMeHa ™
% BBITIOJTHEHUS JK3aMeH, CooTBeTCTBHE
3aJaHHH SK3aMeHa oL TPaJHIHOHHOIi OlICHKe Onpenenenue oneHru
90%+100% 18 + 20 «OTIIIHO» OT1auMHOE TOHMMAHKUE IIPEIMETA, BCECTOPOHHUE 3HAHIS, OTIMYHbBIC YMEHIS H BJIAJACHHUE OIBITOM IPAKTHUECKOHN ACIATEIbHOCTH,
HEOOXOIMMBIE PE3YIbTAThI 00VUCHI C(POPMHPOBAHBL, X KAYECTBO OLCHEHO KOIMIESCTBOM 0aIUT0B, OJM3KMM K MAKCHMAJIEHOMY
70% - 89% 14 +17 «Xopowmo» JlocTarouHO IMOJIHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHIS | OTIBIT MMPAKTHUCCKOH ACATEIFHOCTH, HEOOX0IUMBIC
Pe3yIbTaThl O0YUCHHSI CPOPMHUPOBAHBI, KAUECTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAJIbHBIM KOJIUCCTBOM OAILIOB
55% - 69% 11+13 «Y OOBIL» [TpreMaeMoe TOHMMAHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMCHHUS H OTIBIT MPAKTHICCKOM AEATCIHHOCTH, HEOOX0IUMBbIC
€3yIbTaThl 00yUCHHMS C(DOPMHUPOBAHBL, KAUECTBO HEKOTOPHIX W3 HUX OIICHCHO MHHHUMAJbHBIM KOJIHYECTBOM 0aIIOB
0% - 54% 0+10 «Heymosa» Pe3ybrarsl 00yUeHHS HE COOTBETCTBYIOT MHHHMAIBHO JOCTATOYHBIM TPCOOBAHUSIM

4. llepeyeHb TUMOBBIX 3aAaHUU




OLeHOUHbIe MeponpUsATHs MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33AaHui

1 KoHTponbHas pabota KOHTponbHas pabota «/InHeliHas anre6pa»
BAPVAHT Nel

1. [aH onpegenntenb

a) 3anuLmnTe pasnoXeHye JaHHOT0 ONpeAennTenst No YeTBEPTOMY CTONGOLY;

6) BblUMCAUTE ONpesenuTeNb, NONyYMB NPeLBAPUTENBHO HY/IN B KaKOM - 160 CTPOKE Mu CTONBLE.
X+2y-z=-1,

2. PelwunTb cMCTEMY YpaBHEHUIA METOAOM 06paTHO MaTpuLb: <3y-z=1
x+4y +z =5

3HayeHne X BbIYUCINTL TaKXXe METOAOM Kpamepa.

3. ViccnepoBath cUCTEMY HA COBMECTHOCTb M PellnTb MeTogom [Maycca

x2+x +X =1
1 -Xs- X =2
X +x2 - X4=3
x1+x2+x3 =4

2N+ XR+33+2X4 =0,
2R +XR+2X3+X4 =0,
2XN+ X2 + 5N + 4xN = 0,
2XN+ X +4Xg+3x4 = 0.

4. faHa cucTeMa 0HOPOAHbIX IMHEVHbIX YPaBHEHWIA

a) [lokaxuTe, UTO CUCTEMA UMEET HETPUBMASIbHbIE PELLIEHNS;
6) HaguTe obLyee pelleHne CUCTEMbI;
B) HaliguTe (hyHAAMEHTa/IbHYIO CUCTEMY PELLIEHWIA.

. Mpu Kakux 3HaueHnsIX NapaveTpa J1 cucTema NMUHeRHbIX ypaBHEHWIA



OLeHOUHbIe MeponpUsTHs

MpuMepbl TUNOBbIX KOHTPO/IbHbIX 3afaHni
(2 1 1 4~
C pacLUUPEHHOR MaTpuLen 1 X 1i3 coBMecTHa?

[1 2X 1 4)

KoHTposnbHas pa6oTa no Teme «BekTopHas anre6pa»
BAPVAHT Nel

I. JaHbl yeTbipe BekTOpa: a = {4,5,2}; b = {3,0,1}; ¢ = {—1,4,2};d = {5,7,8}.
1. [lokasaTb, UTO BeKTOpbl a,b,Cc 06pasyloT 6a3nc U HaliTu pasnoxeHne BekTopa d B 3ToM 6asuce.

2. HaiiTn KocuHyC yrna Mmexxay BekTopamMmum a u b .

3. Haiitm gnnHy BekTopa ¢ = a + 2b + 3c .

Il. [QaHbl yeTbipe Toukn: A(1;3;0), B(4;1;2), C(3;0;1), D (—4;3;5) .

4. Haiitn 061bém nupamugbl ABC D v gnuHy BbicOTbI , ONyLLeHHOW 13 BeplwnHbl D Ha rpaHs ABC .
5. Haiitm npoekumto Bektopa A B Ha ocb BekTopa CD .

6. HaiiTn koopavHaTbl BekTopa [(BC + AB),CB].

N

- 1
I11. MapannenorpaMm NOCTPOEH Ha BeKTopax a = p +4q, b= (p —q), rae p =4, g =2, (pAQ) =

OnpefenuTb: @) KOCUHYC TYMOro yrna Mexay avaroHansimu; 6) AAUHY BbICOTbI, OMYLLEHHOW Ha CTOPOH

KoHTponbHas pabota no TeMe «AHanNTMUYeCKas reoMeTpus»
BAPVAHT Nel

1. OnpefenuTb NpPU Kaknx 3HAYEHUsIX a npsimas

(a+2)x + (a2-9)y + 3a2- 8a +5=0 napannenbHa ocun OX.
2. CocTaBWTb ypaBHeHUSI NPAMbIX, NapaieNibHbIX NPsMoi

3x -4y -10 =0 1 oTCTOSAWMX OT Hee Ha paccTosiHme d=3
3. [aHbl BeplmMHbI TpeyronbHukaA(2,6), B(4,-2), C(-2,-6).

CocTaBWTb ypaBHeEHMWe BbICOTbI U3 BEPLUMHbI A U ypaBHeHWEe MeAnaHbl 13 BepLUunHbI C.

4. TIpyMBECTU K KAHOHUYECKOMY BUAy, Ha3BaTb U MNOCTPOUTL
KpvBble: @) 16X2+ 25¥2+ 32x - 100y - 284 = 0;



OLeHOYHbIE MeponpuaATUs MpuMepbl TUNOBbIX KOHTPO/IbHbIX 3afaHni
6) y2-4y-20x+24=0.

5. W3 0bwnx ypaBHeHuUi npamon : 2x +y - 3z- 9 =0,
-2x+ 3z+4=0

nosly4ynTb KaHOHNYECKNE U NapaMeTPUYHECKOE YpaBHEHNA I'IpﬂMOﬁ.

6. Haiitu npoekymio Toukn A(1,2,0) Ha NI0CKOCTb
8x + 6y +8z - 25 =0.

7. TocTpouTb Teno, orpaHNYeHHoOe NMOBEPXHOCTAMU

X2=1,
X +y =2,
y>0,z>0

KoHTponbHasi paboTa no Teme «BBefieHMe B aHaIN3»

I. BblumcnuTs npegensi

11 1 1
. N2 —4n . 2 4 8 2n
1. lim ; 2. lim —
n"x 32n3 +1 n”"x n-1
. 1+ X . 6X +2X
3. lim ; 4. lim ;
x~-1 2X XAX 3X2+1
) X2 —3 —1 ] X2
5. lim S ; 6. lim - ;
XN 2 X =2 X"01 —cos X
X2+1
7. lim fx +2] x ; 8. lim In(X2 +2}-In2 ;
X —1J X0 X2
9. lim ~ — 10. limsin2 —

X~ o X N2 2x —2



OLeHOUHbIe MeponpUsTHs

MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

Il. OnpegennTb NopsAAoK 6. M. a(x) nNpn X —0 OTHOCUTE/NbHO X!

1. a(x) = In(1+3x2etgx), 2. a(x) =V2x+1 -1.

111. HaiiTn Toukn paspbiBa YHKLMM, yKasaTb UX XxapakTep. MocTponTb rpadmk QYyHKLMM B OKPECTHOCTU TOUEK
paspblBa:

0, ecnm x < 0, _

21-x 1
1. f(x) =<x2,ecnm 0 <x <1 2.y = - -, 3.y = .
43 > 1 1 X o
, ecnm x : -X
K 1+2

KoHTponbHas pa6oTa
no Teme «AuddepeHumnansHoe ncumcieHne pyHKLMN 04HOT0 NepemMeHHOrox»
BAPVAHT Nel

I. HaiiTy nponsBoAHbIE CeAYO LW UX PYHKLMWIA:

X
l.y = (ecosx +3x)2; 2. 3x +3Y =x- 2y 3y =722x) 2
y d2y
Il. HainTn BTOpPYO NPON3BOLHYIO
<X
X2 X = cos(?/2),
1Ly = , 2.\ by =sm(x y)
x2 -1 ly =t- sint.
I1l. . Monb3ysicb NpaBuaoM JlonuTana HaTU Npeaensbi:
KC
X2 1 cos
1L lim — - — 2. lim (sin 0Xx) 2

X—1"x - 1 Inx) X — 1-0
1

1V MpoBecTu NosHoe uccnegoBaHe (YHKLUMM Y = XE€ X W MocTpouTb eé rpafuk



2.

nas.

OLeHOUHbIe MeponpUsTHs

MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

KoHTponbHas pa6oTa
no Teme «JntdepeHymansHoe ucuncneHme GHM»
BAPUMAHT Nel

I. HainTu n nocTpouTb 0651aCcTb ONpeaeneHns PyHKUUN:

z=4x In(I- X —y);

1. HanTn yKa3aHHble MNPOW3BOAHbIE

Ol bl Ol A2bl 5

|/|=(xy)%ﬂ
Coox gy dz o dxdz

2_ftx yn | | |
1. MpoBepuTb, yaosneTsopsieT i dyrkumst bI=X F —,y YypaBHEHMIO X'El'lz> +y fe +Z'u'b =2hbl
Vz x) 1 1\ A"
Iv. CocTaBuTb ypaBHeHue Hopmanu K nosepxHocth X —2X+ 6y —Z = 4 napannensHo  npsimoii

X yv—=2 z—-
1= 3 = 4
V. HainTn Hanbonbluee N HaMMeHbLLIee 3HaYeHe PYHKLNN: Z=8x+ y —Xy B 3aMKHYyTOli 06nacTu,

OrpaHuyeHHoR nuHusMm X :O,y :O,X +y =10.

Mpymep BapuaHTa UHAVBUAYaIbHBIX 3a4aHUIA.






OLeHOUHbIe MeponpUsTHs MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

3 TecTupoBsaHye - Bonpocsl:
He3aBMCKMbIA KOHTPO/b 1. C nomoLLpbH0 3neMeHTapHbIX NPeobpasoBaHmMin pacLUMpeHHas MaTpuLa CUCTEMbI IMHERHBIX
LLOKO (PT1 nPT2) f1. — 2 0 1 0/
ypaBHeHul npueegeHakegy 0 O 0 0O O 1 BblGepnTe BEPHbIE YTBEPXKAEHWS, €CN

w 1 020 0

A - OCHOBHaA MaTpuua CUCTEMbI, A - pacLUMPEHHad MaTpuLa CUCTEMBI.

1L rang(A) =2

2. rang(A) =3

3. rang(A)=2

4. rang(A) =3

5. cuctema COBMECTHa
6. cucTema HeCOBMECTHa

2. BbicoTa TpeyronbHnKa A B C, ONyLleHHas U3 BepwnHbl C ,ecnm A(3;1;2), B (5;—3;6),
c(3;0;4) paBHa___

3. PaccTosiHue Mexay thokycamu anamnca X +9y —30x+ 18y + 9= 0 pasHo
X =9t +],
4. KocrHYyC OCTpOoro yrna mexay npambiMm  X+4=y 1=z+5 u _
0 2 -m @ <Y=6
z=3—-=2

paBeH

hyHKUMSA Npoun3BOLHasA

y = -sinx COSX
3v sin2x



OLeHOUHbIe MeponpUsTHs MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

y = V/sinx COSX
2 sinx
1 COSX
dy =- - dx
y = vtanx 2 sin3x
1 COS X
dy =- dx
y = Janx 3Jsindx
COS X
dy= """ dx
2vsin X
dy=_ --—--dx
2 sinx
In (1+Xx3
6. OnpegennTe NOPSAOK ManocT 6ECKOHEYHO Maoin hyHKLUN OTHOCUTENbHO ! npu x»
X X
)
K= .
7. DYHKUMA y = 6Xee~2X YObIBAET N5 3HAYEHUI X
1xe (-oa 1/2)

2 xe(1/2;+m)
3. xe(-0a-1/2) n (1/ 2;+mp)
4. xe (-1/2; +m))
5.x e (1/2;0).
8. [Ansa yHKUMN Z = Z(X;y) W3BECTHO



OLI,eHO‘-IHbIe MeponpunaTuA I'Ipmmepbl TUMNOBbIX KOHTPO/1IbHbIX 3a,anvu7|
zX(M)=zy(M)=0
2 (M) =5 2¢(M) =1 z(y(M) = =
Torpa Touka M
SBNSIETCA TOUKOW MUHUMYMa
He SIB/SETCA TOYKOIM 3KCTpeMyMa
ABNAETCA TOUKON MakcMMyma

SBNSIETCA CTaLMOHAPHOM TOYKOM
He ABNAETCH CTaLMOHAPHOWN TOUKOM

4. OK3ameH MprMepbl 3agaHnii Ha 3K3aMeH
Tny JK3aMeH Kypc 1
BapuaHT 1

1 CdopmynmpoBsaTtb 1 LoKa3aTb Teopemy JlarpaHxa.

2. YpaBHeHUsA NpAMOiA B NPOCTPaHCTBE
X1 X-2 1

3. Haitgute npegensl: a) Jim 2 +3 B) lim Xcr
2x-1 —3x X~+0

4. Halignte BCe YacCTHble MPOM3BOAHbIE MEPBOro NMopsgka pyHkumumn U= ,D/2X2 —3Y .

1
5. OnpegenuTe TOUYKN nepernéa v MHTEPBa/bI BbIMYK/IOCTU 1 BOFHYTOCTU (YHKLUUN Y = X5CX.
XL —2x3 + x4 6 =2

6. [aHa cuctema NMHeNHbIX ypaBHEHW 1—X1 +2X2 —X3 +X4 —X5 =2,
XL +x2 —X4 +2x5 =—4

HarauTe obLlee peLleHue

CUCTEMbI

7. CocTaBbTe ypaBHeHMWe M/0CKOCTW, KOTopasi MPOXOAWUT 4yepe3 TOUkM M~ 7,2, —3) u M2(5,6, —4)
napannensHo ocu OX.

8. [MpviBeauTe ypaBHEHNE KPUBOI K KAHOHWYECKOMY BMIY M MOCTPOITE KPUBYHO



OLeHOUHbIe MeponpUsTHs MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

16X2 gy 64X+18y =89.

JK3aMeHaUMOHHbI 6uneT 1

A3sin2x A
1 Haitn npegen limx® QS '
2x 4+ 5x

2. 3anucatb yYpaBHEHMS BCex acuMnToT Kpueod y = X In X

3. Viccneposath Ha akcTpeMyM (PyHKUMO y = Inn/X2+1 + arctg X.

4. HaiTn 1 n3o6pasntb 06n1acTb onpegeneHns yHKummn — z = In X+ X-y

5. VICCNefoBaTh Ha 3KCTPEMYM DYHKUMIO  z(xy) = X2—y 3 —3x + 6y

OK3aMeHaLUMOHHbIN 6uneT Ne X

1. CKansipHoe Npow3Be/IeHNE BEKTOPOB, €r0 CBOIACTBA W MPUMEHEHVE.
2. B3anMMHOe pacriofiodKeHVie NPsIMOIA M MIOCKOCTM B NPOCTPAHCTBE.
-3 2 5
3 BblMCIMTb OnpejenMTens 5 2 qq
1 —6 4
4 HaiiT KocUHyC Yrna npy BEPLLMHE A 1 MNIOLLAMb TPEYro/bHUKA C BEPLUMHAMM B TOUKaX

AB—41), B(-2:8,0), C(—L5-2)



OLeHOUHbIe MeponpUsTHs MpuMepbl TUNOBbLIX KOHTPO/bHbIX 33faHui

b5.3anucaTb YpaBHEHWE MPsAMON, MPOXOAALLEA uepe3 ToUuKy M (—9;4) NepneHAUKYNSpHO  MPsSIMOVi

X— y+2
5 ' —/
. L X=2t+7
6.Hant koopamHaTbl TOUKM NepeceyeHns npsiMom 1 nnockoctn 3x +9y —3z +1 =0.
Ny =5t —
7.INocTponTb
) KpUBYIO X =—2—J 2 —3y ; 6) noBepxHOCTb 2X2+4y2—3z+1=0.

JK3aMeHaLOHHbIe BONPOChI

* Yo Takoe onpegenntens? Mpy Kakyx NpeobpasoBaHmsx BeIMUMHA ONpesesuTeNs He MEHSIETCS

* B Kakux cnyyasx onpeaenunTess paBeH Hy/o? UTo cnefyeT 13 paBeHCTBa OMNpefeninTens Hymo?

o [laiiTe onpedeneHve MUHOpa W anrebpavyeckoro AOMOMHEHWS 3/ieMeHTa  orpeaenunTens.
CchopmynmpyiiTe NPaBUIO BbIYCIIEHUS ONPeSeNATENS.

*  Kak OCyLLECTBNAOTCA /IHENHbIE Orepauyn Haz MaTpuLamin?

»  Kak nepemHoXaroTcs Age MaTpuLbl? CBOCTBA NPOU3BEAEHMS MATPUL,

» KakoBa cxema HaxoxeH\st 06paTHOM MaTpuLbl?

o [laiiTe onpefienieHns PeLLEHNS CUCTEMbI JIMHENHBIX airebpanvecKknx ypaBHeHUn. Paclumdpyiite
MOHATNA «COBMECTHas», «HECOBMECTHaA», «OrNpeaenéHHas», «HeonpeaeéHHas» CUCTEMBI.

*  Hanuwmre chopmynbl Kpamepa. B Kakom criyyae OHW NPUMEHNMbI?

*  YT0 HasbIBaeTCA paHroM MarpuLibl? Kak oH Haxogutes?

o Copmynupyiite Teopemy KpoHekepa - Kanenm.

o [py KakuxX YCMOBUSX CUCTEMA JIMHEMHbLIX airebpanyeckvX YpPaBHEHWIA WMMEET MHOMECTBO
peLLieHniA? Koraa oHa MMeeT eauHCTBEHHOE peLLeHIe?

o Onuwwmte MeTog Maycca peLleHrs CUCTEM SIMHEAHBIX YPaBHEHWIA.

»  Kakme Hen3BeCTHble Ha3bIBatOTCA CBOOOAHbLIMM, a Kakuve 6asvICHbIMN?

* Kakne 0COBEHHOCTY peLLeHNs OAHOPOAHbIX CUCTEM JIMHEVHBIX anrebpanyeckmx ypaBHeHWI Bol
3Haete?

»  Kak cTpouTcs pyHAaMeHTa/IbHas CUCTEMa PeLLEHMIA?

»  Kak BbINO/HAKOTCA /IMHEVHbIE OnepaLymn Hag, BeKTopamn? KakoBbl CBOVCTBA 3TWX Orepawyii?

»  Kakue BeKTOpa Ha3bIBaKOTCS JIMHENHO 3aBUCHMbIMK, a Kakue IMHENHO He3aBUCUMbIMN?



OLeHOUHbIe MeponpUsTHs

MpuMepbl TUNOBbIX KOHTPO/IbHbIX 3afaHni
Uto Takoe 6a3nc? Kakvie BeKTOpa 06pa3yHoT 6a3ic Ha MIOCKOCTU 1 B MPOCTPaHCTBE?
Kakoin 6a3uc HasbIBatoT [AEKaPTOBLIM?
UTO Takoe KoopanHaThbl BeKTopa?
UTO HasblBaeTCs CKa/IPHbIM NPOM3BeAeHNEM BEKTOPOB? KakoBbl ero cBOWCTBA? [ peLueHns
KaKyX 33724 1 Kak OHO MOXET ObITb MCMO/b30BaHO?
UTO HasblBaeTCH BEKTOPHBLIM MPOM3BEAEHNEM BEKTOPOB? KakoBbl ero cBOWCTBa? [ peLueHs
KaKyX 33724 1 Kak OHO MOXET ObITb MCMO/b30BaHO?
UTo Ha3bIiBaeTCA CMeLLlaHHbIM NMPOU3BEAEHEM BEKTOPOB? KakoBbl ero cBoMcTBa? [11s peLueHns
KaKuX 38034 1 KaK OHO MOXET ObITb MCMO/b30BaHO?
3anuLmTe B BEKTOPHOW M KOOPAWHATHOW (POpMax YC/oBUS KOJVIMHEAPHOCTK, OPTOrOHa/IbHOCTU
1 KOMM/IaHaPHOCTN BEKTOPOB.
[MpsAMas MHWA Ha N/I0CKOCTK, 8 06LLiee ypaBHeHWe
[JaiiTe NOHATWE HOPMa/TLHOrO W HAMpaB/sHOLLEro BEKTOPOB MPAMOM Ha M/IOCKOCTY, Yr/I0BOro
KoapmLmeHTa.
3anuwmTe pasnuHble BUAbl MPAMOM U YK&XKWATE TEOMETPUYECKUIA CMbIC MapaMeTpoB
YpaBHEHUS.
3anuLumTe ycnoBus napaniesibHoCcT 1 NepreHANKYNAPHOCT NPAMbIX Ha M/I0CKOCTU B ClyYae
Pa3/INYHbIX BUAO0B YPaBHEHWIA NMPAMBIX.
Kak HaiiTV TOUKY nepeceyeHrs NpsMbIX Ha MI0CKOCT?
Kak BbIMMC/SETCA paccTosHME OT TOUKM 0 MPAMOIA Ha N/I0CKOCTN?
[JaiiTe onpeaeneHye a/mrnca 1 3anuunTe ero KaHOHUYECKOoe YpaBHEHME.
[Jaiite onpeaeneHvie rvnepoosibl 1 3annLnTe eé KaHOHUYECKOe YpaBHeHVe
[Haiite onpeaeneHvie Napabosibl 1 3annLnTe eé KaHOHUYECKOe YpaBHEHIE
V3noxuTe cxeMy npuBefeHUs 06LLEro ypaBHeEHWS KPMBO BTOPOrO MOpsiAka K KaHOHWYECKOMY
BULY.
[JaiiTe MoHsATVE NONAPHON CUCTEMbI KOOPAWHAT.
OnuwmTe NapaMeTPUHECKUIA Croco6 MOCTPOEHNS IMHUIA Ha NIOCKOCT
[M10CcKOCTb, €€ 06LLee YpaBHeHe
Kak onpeziensieTca B3aMMHOE PacrioNoXXeHme MIoCKOCTel? 3anuwnTe YCioBus NapasiieibHoCTK
W NepreHaNKYIAPHOCTI M/IOCKOCTENA.
Kak BblUuMC/IAeTCA paccTosHME OT TOUKM 0 M/I0CKOCTU?
3anuwmTe pasivuHble BUAbl YPaBHEHWIA NPSMO B MPOCTPaHCTBE W MOSICHATE  CMbICA
rapameTpoB, BXOAALLMX B YPaBHEHUS.
V3noxuTe cxeMy NpUBEAEHMS OOLLWX YPaBHEHWIA NPSMOIA K KAHOHUYECKOMY BiALLY.
Kak onpeaenunts B3aMHOE PacrionoXKeHvie NpsiMbIX B NPOCTPaHCTBe?



OLeHOUHbIe MeponpUsTHs

MpuMepbl TUNOBbIX KOHTPO/IbHbIX 3afaHni
Kak BbIMMC/SETCA paccTosHME OT TOUKM 10 MPSAMOIA B NPOCTPaHCTBE?
Kak onpefenutb B3aMMHOE pacriofiOKeHre NpsiMoii U NI0CKOCTU?
Kak nLeTcs TouKa nepeceyeHns MpsmMoit 1 niocKocTu?
HazoBuTe MoBepXHOCTY BTOPOro NOPSAKA W HanMLMTE MX KaHOHWUYECKWE YPaBHEHUS.
CchopmynmpyiiTe NMoHATVE NPeLena YnC/I0BOM MoCeaoBaTe/lbHOCTU
Cchopmynmpyiite MoHsATVe Npesena (yHKLWY O4HO MepeMeHHOM
UTO Takoe OAHOCTOPOHHME Npesesbl PYHKLMN B TOUKE?
ChopmynmpyiiTe MOHATUS 6ECKOHEYHO Masioid M GeCKOHEYHO 6oMbLLION Npn X~ a  (yHKUM

[MepBbIii M BTOPOI 3aMeyatesibHble Npesesbl
Kak cpaBHMBatOTCA 6GECKOHEUYHO Masible Be/MUMHBI? UTO Takoe OTHOCUTESbHBIA MOPSAOK
MasiocTu?
Kakve  GecKOHeYHO Masble  Has3bIBAKOTCA  SKBMBAIEHTHbIMM?  [puBegute  mpvMepsbI
9KBUBA/IEHTHBIX 6ECKOHEYHO MaTbIX.
Kakumu coiicTBaMmM 06/1a4a10T (OYHKLMKW, HenpepbIBHbIE Ha 3aMKHYTOM MPOMEXYTKE?
UTO NOHMMAOT Mog, TOUKOM paspbiBa PyHKUMN? Kakvie paspbIBbl pasinyator?
Kak cBsizaHbl NOHATVS HEMPEPbIBHOCTM U AnAQXhepeHLMPYeMOCTY (YHKLMA B TOUKE?
3anumnTe npasvia AUghepeHLMPOBaHMS 06PaTHOM M COXHOA (yHKLWIA.
3anuwmTte npaswia AMQGepeHLMPOBaHNS HESBHO 33AaHHON (DYHKLUWN 1 (DYHKUMK, 33[aHHOM
rnapamMeTpUYECKM.
Uto Takoe andipepeHuman dyHKUMM? KakoB ero reoMeTpuyecKuiA CMbicn?
Kakumu ceoiicTBamMmM 06518430t andidepeHLmpyemble yHKLN?
Kak HaxogsaTcs gudihepeHLmanbl U NPOM3BOAHBIE BbICLUMX MOPSAKOB?
dopmyna Telinopa
UTo Takoe TOUKa 3KCTpeMyMa (hyHKLMM? Kakue TOUKM 3KCTpeMyMa ObIBatoT?
Heobxogymoe ycroByie CyLLIECTBOBaHMA 3KCTPEMyMa /19 AUdhepeHLmpyeMor (DyHKLN
[JocTatoyHble YCoBUSA CyLLIECTBOBaHUSA 3KCTpeMyMa
Cxema m1cceioBaHNA Ha 3KCTPeMYM (YHKLMM OIHOr0 MepeMeHHOro
CxeMa HaxoX[eHWs HambOsbLLUero WM HavMeHbLLUero 3HaueHVst (OyHKUMM Ha  3aMKHYTOM
MPOMEXKYTKE.
[Jaiite onpeaeneHvie BbIMyKIOCTY 1 BOTHYTOCTY KPUBOIA Ha MPOMEXKYTKE.
Kakue TOUKM Ha3bIBaKOTCA TOUKaMK rnepervoa?
UT0 Ha3bIBaeTCA aCUMMTOTOM rpadmka hyHKUMW? Kakime acMITOTbI pasninyatoT?
B uem coctout npaswio Jlorutasna? NS pacKpbITUS  KakUX HeOomnpeaenéHHOCTE OHO
NpuMeHseTca?
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MpuMepbl TUNOBbIX KOHTPO/IbHbIX 3afaHni

» [aiite onpeneneHue npeaena gyHKUXN HECKOMbKMX MEPEMEHHbIX.

o Cdhopmynmpyiite onpeaerieHe YaCTHbIX MPOU3BOAHBIX /19 PYHKLM HECKO/bKVX NMEPEMEHHBbIX.

e Y710 Ha3biBaeTCA AndepeHLmanom PYHKLMN HECKONbKMX NepeMeHHbIX

* B u4eM COCTOAT [OCTAaTOYHble YCMOBMA  AUdDepeHUMPYEMOCT  (DYHKUMM  HECKOSbKNX
rnepemMeHHbIX?

»  Kak HaxogsTcs YacTHble MPOM3BOAHbIE BbICLLUMX NOPSAKOB? ChopMy/MpyiiTe YCI0BUS paBeHCTBa
CMeLLIaHHbIX MPOV3BOAHDBIX.

*  Kak umuyTca kacatenbHasi MI0CKOCTb M HOpMasib K NOBEPXHOCTI?

o Cdopmynmpyiite onpegenieHne aKCTpeMyma 18 (OYHKLMM HECKOMbKMX MepeMeHHbIX. KakoBbl
HeobX0VIMble YCMOBUSA €ro CyLLIECTBOBAHS?

o CdopmynmpyiiTe [OCTaTOYHbIE YCOBMA CyLLECTBOBAHMS 3KCTpEMyma A (PYHKUMM  [BYX
rnepemMeHHbIX

o [puBeauTe CXeMy HAXOXAEHWS| HAMOObLLErO N HAUMEHBLLIETO 3HAYEHMS| (OYHKLWN B 3aMKHYTOM
obnactu.

5. MeToanyecKue yKasaHus no nNpoLeaype oLeHNBaHS

1

OLeHOUHbIe MeponpUsTHs

KoHTposibHas pabota

ik}

Mpouefypa NPoBeeHUs OLIGHOUHOr0 MePONPUATUS U He06X0AMMble METOAMYECKME YKa3aHUS
B cemecTpe CTyAeHTbI BbINOMHAKT 6 KOHTPO/bHBIX PaboT, COAepMKaHMe KOTOPbIX OXBATbIBAET BCE AVCLIMMIMHDI.
Kaxxaomy CTyaeHTy BblaeTcs CBOIA BapyaHT. KOHTPOMbHble paboThbl MPOBOASATCS B Yachl NPAKTUYECKVX 3aHATMIA. 3a
KXY KOHTPO/bHYKO paboTy MakCUMarbHbIi Gasl  OnpefenseTcs B COOTBETCTBUE C  PEMATUHI-N/IaHOM
AVCLIAMIAHBI.

KpuTepuu oUueHKN 3afaHuns:

e Bannbl 3a KOHTPOSbHYO PABOTY MOYUAHOTCS YMHOMXKEHMEM MaKCMasIbHOro Gasiia, NpeayCcMOTPEHHOrO 3a
Hee B COOTBETCTBYE C PEUTMHI- MIaHOM, Ha 107110 BEPHO BbIMOSHEHHbIX 331aHWIA,

B cemecTpe CTyaeHTbI BbINOAHAKOT 8 /13 no Bcem pasgenam nporpaMmbl AUCUMAMINHDBL Y KXKOOro CTyAeHTa B
rpynne cBoii BapuaHT 13, HoMep BapraHTa COOTBETCTBYET MOPSAKOBOMY HOMEpPY CTy/eHTa B CMIMCOYHOM COCTaBe
rpynnbl.

lMpenopasaresib 06eCreUMBaET CBOEBPEMEHHOE MOJyYeHVe CTyieHTammn BapraHToB V3, a Taroke

NpeaoCTaB/ISeT 3/1eKTPOHHYHO CCbUTKY Ha coopHUK 3. Bee N3 pa3meLLieHbI B 31IEKTPOHHOM Kypce Mo
AVICUMMN/INHE.

3 BbINOMHAKOTCS B OTAE/bHOM TETPaAM, My OhOPMIEHNN KXKAOT0 33aHNA 003aTe/NbHO YKasbIBaeTCA ero
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JK3aMeH

Mpoueaypa NpoBejeHUst OLLleHOYHOT0 MeponpUATUA U HEO6X0AUMble MeTOAUYECKME YKa3aHNSA
HOMep, MPVBOAMTCS KPAaTKO YC/IOBME KXKAOM0 334aHMA. PeLLeHme Kaxkaoro 3a4aHns A0/MKHO ObITb NOAPOGHbIM, C
BK/MOYEHVIEM MPOMEXYTOYHBIX PACYETOB, PACcCYKAEHMNIA, MOSCHEHWI, C YKa3aHMEM MCMO/b30BaHHbIX METOAOB U
thopmyn. V3 npoBepsieT Npenoaasatesib, BeAyLLMiA NpaKTUyeckue 3aHATUs.  CTyAeHTbl A0/MKHbI BbINOAHUTL 3
[10 KOHTPO/IbHO PaboTbl Mo TeMe. 3a kaxkaoe M3 BbICTaBNAKOTCS 6a/i/ibl, MaKCUMasTbHbIA 6a YKa3bIBaeTCs B
PENTUH-M/aHe.

KpuTepun oUueHKN OA4HOTO0 3ajaHus:
3a/jaHe CUNTAETCS 3aUTEHHbIM, €C/M BbIMOMHEHO 6oree MOMOBUHbI 33AaHNI
Ecnm 33aaH1e He 3a4TeHO, paboTa BO3BPALLAETCS CTYEHTY Ha [0paGoTKy.

CTyeHTbI MOTYT VCTPaB/IsTb HEBEPHO PELLIEHHbIE 33aHMs U CAABaTb Ha MOBTOPHYHO NPOBePKy. Mpernoaasaresb
MOXXET YUECTb VICTPABNEHIS W A06aBUTL 6arbl K MpeblayLiym

«lMono>xeHne 0 NpoBeAEeHUN TeKyLLero OLeHBaHUs U NPOMeEXYTO4YHOW aT TecTauun B TMNY» npukas Ne88/o04 oT
27.12.2013r., «PykoBogauw e maTepuanbl N0 TEKYL,EMY KOHT PO M YyCcNneBaemMoCcT N, NPOMEXY T OYHOW U N T OroBoi
aTTecTauun cTyaeHToB TOMCKOro NONNTEXHNYECKOTO yHnBepcnTeTa (npukas Ne77/o4 o1 29.11.2011r.)»)

Ha sK3ameHe CTY[EHTY BblAaroTCA 6W'I€‘Tb|, BK/MHOYaroLLpe TEOPETUYECKME BOMPOCHI 1 NPaKTUYECKUE 3adaHNAA.

Mpenogasatesib, NPOBePVB PaboTy, B XOfe YCTHOM Becebl CO CTYAEHTOM MOXET 3a/jaBaTb BOMPOChI M0 camomy
OuneTy, a Takke A0MO/HUTE/bHbIE BOMPOCHI MO TEOPWW 1 NPaKTUKE. B UTore CTyaeHT HabMpaeT UTOroBbI Gasin 3a
3K3aMeH, MakcuManbHO 40 6a1oB. OLeHKa 3a AUCLMNIIMHY (hOPMUPYETCS Kak UTOroBasi 3a paboTy B CEMECTPE U
3K3aMeH B COOTBETCTBYIE C MPUHATON LLKAON OLEHVBaHYA.

CTy[eHTbI, He CAABLUME 3K3aMEH B CECCMOHHBINA Meprog, MOryT NepecaaTh ero B neproabl IMKBALALIAN
33[J0/HKEHHOCTEN B COOTBETCTBME C AEVCTBYHOLLIEM NMPOLEaYPOA.

Pe3ynbTaTbl MPOMEXYTOUHO aTTecTauuy ohopMASIOTCS BEAOMOCTbIO 11 BHOCATCS B 3a4ETHYHO KHUXKKY
06yuyatoLerocs.



