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1. Poap nucnumiauabl «MatemaTtuka 1.1» B (popMUpPOBaHUN KOMIIETEHUMA BHIIYCKHUKA:

diieMeHT S Cocrapisiionue pe3yJibTaTOB 0CBOCHHS (1I€CKPUIITOPLI KOMIIETEeHIHii)
= Kox OCBOEHHSI
06pa3OBaTe.J'l]>HOI/l
Cemectp KOMIIEeTEH I HaunmenoBanune KoMneTreHIMu (01011
nporpamMmmal (I[PlCllHHJIHHa, H
NPAKTHKA, FI/IA) KOI[ AaMMEHOBaHHE
CriocoGen npuMeHsTh Brameer MareMaTHYECKHM —aliaparoM ajiareOpsl
COOTBETCTBYIOUIHH (H3HKO- mudhepeHIMaTLHOTO HCYUCIICHNS (YHKIUU OJHOUW |
MATEMATHHECKHH aTInapar, METO/b! OIIK(Y)- | HECKOJNBKUX TEPEMEHHBIX /IS ONHCAHHS, aHaJK3a,
AHAIH3 ¥ MOAICTHPOBATHH, 2.B3 TEOPETUYECKOTO M 3KCIEPUMEHTAIBLHOIO MCCIEN0BAHHS
TEOPETUYECCKOTIO,
P U MOACTHPOBaHUS (UIMYECKUX U T'EOMETPUUECKHX
OKCIIEPUMCHTAIBHOI'O
HCCIeaOBaHUs ITPU PEIICHUN 3a£[all
OIIK(Y)-2 npodecCHOHANBHBIX 3a1a4 P7, P11 .

Marematuka 1.1 1 YMeeT NpuUMEHSTh JIMHEHHYI0O W BEKTOPHYIO anredpy,
OIIK(Y)- CTPOUTD TeoMeTpUYeCcKue o0pa3ssbl, MPOBOAUTH
2.Y5 uccneioBaHusl  (QYyHKIMH ~ OMHOW M HECKOJIbKHX

MePEMEHHBIX [P PEIICHUU HHXCHEPHBIX 33/1a4
OIIK(Y) 3Haer 0a30BbIC TOHATHS W METOJbl JHHEHHOW W
235 BEKTOPHOW  anreOphl, aHAJMTHYECKOH TeOMETpHH,
: TEOpUH MpeAesoB, AudHepeHInaTLHOTO HCUUCTCHUS

2. Tloka3aTeiu M MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00YYEHHs MO JUCHHILINHE

Kon

HaumeHoBaHue

Koa xoHTpompyemoii
KOMIIETEHIHH (WM ee
4acTH)

MeTonbl OlleHHBAHUS
(oLleHOYHbIE MePONPUSATHS)

HaumeHoBanue pa3aeaa
AUCHHUILTUHBI




P/ 1 | Bumaneer OHNK(Y)-2 1. JIuneitnas anrebpa KonrponsHas pabora
OCHOBHBIMHU IIOHATHUAMH U MCTOAaMHU JIMHEHON anre6pLI, 2 BeKTOpHaﬂ anre6pa I/IIIB
AHATUTHYECKON TeoMeTprHr U U HEepeHIIMATEHOTO UCUNUCTICHHS 3. AHAIMTHYECKAS
(byHKHI/II/I OAHOU U HECKOJIbKUX NEPEMCHHBIX FGOMeTpI/IH BKSaMeH
.BBenienue B ananu
4.BBezneHue B aHAIN3
5. quddepennmanproe
UCYHCIIeHNE (PYHKIUU
OJIHOM MEepEeMEHHOM
6. luddepennnanpaoe
rucuuciaeHue QyHKIUHA
HECKOJIbKUX MEePEMEHHBIX
P2 | Ymeer OIIK(Y)-2 1. JIuneiinas anrebpa KontponbHas padota
BBIYUCIIATE ONPCIACITUTEIN, BBIIIOJIIHATH ﬂeﬁCTBHH C MaTpuamMu, 2 BeKTOpHaH aJIF66pa I/IﬂB
HucCiIea0BaTh W peuIaTb CHUCTEMBI JIMHEHHBIX anre6pa1/mecm/1x 3.AHaﬂI/ITI/II‘IeCKaﬂ
YpaBHEHMH;  TNPOU3BOJUTH  ACHCTBUA  HAJ  BEKTOpaMHU; reoMeTpus Dk3aMeH
TCOMETPUUCCKM W AHAJIUTUYCCKU TMPCACTABJIATL IMPAMYIO H 4 BBCI[GHI/IG B aHAJIN3
IIJIOCKOCTh; YCTAaHABJIMBATh B3aUMHOC PACIIOJOKCHUSA MPAMBIX 5 I[I/I(bq)epeHHI/IaHBHOG
M IUIOCKOCTEH; MPUBOIUTL OOIUe AaBHCHUA KpPHUBBLIX H ’
> TIPHBOA e yp P rucuyuciaeHue QyHKIUHA
MOBEPXHOCTEU K KAHOHUYCCKOMY BUAY U CTPOUTH UX; HAXOAUTH o o
. . OJTHOM TIepEeMEHHOM
npeaciibl (byHKIII/II/I u YHCJIOBBIX  MOCJICAOBATCIBHOCTCH, 6 HI/I(l)(be CHIIMAILHOE
muddepeHnpoBaTh M HCCIENOBaTh (YHKIMH OJHOTO H ) PCHIL
UCYHCIIeHNE PYHKIUU
HECKOJIbKUX NEPEMECHHBIX
HECKOJIbKUX MEPEMEHHBIX
PA3 | 3naer OHNK(Y)-2 1. JIuneitnas anrebpa KonrponsHas pabora

anreOpy MaTpul, OCHOBHBIC XapaKTEPUCTUKH MaTpHl, HX
ONpENENeHUs] U CBOWCTBA; METObI PEIICHUS] CUCTEM JIMHEIHBIX
anreOpandeckux ypaBHEHMH; METO/bI BEKTOPHOH aireOphl;
CBOWCTBAa M YpPaBHECHHUS OCHOBHBIX T'€OMETPHYECKHX 00pa3oB
;OCHOBHBIE MOJOXEHUS TEOPUU MPEAEIOB; NPaBUIa U METOJBI
HAaXOXJCHUS IPOM3BOAHBIX (YHKIMH OJHOH M HECKOJBKUX
NIEpPEeMEHHBIX, CXEMY TTOJIHOTO UCCIIeI0BaHUS (YHKIMN

2. Bexropnas anredpa
3.AHanuTHYecKas
reoMeTpus

4.BBeneHue B aHAJIU3

5. Muddepennmanpaoe
rcuuciaeHue QyHKIUHA
OJIHOU IIEPEMEHHOMN

6. Iuddepenumnansuoe
UCYHUCIIeHNE PYHKIUU
HECKOJIbKUX MEPEMEHHBIX

W13,

OK3aMeH




3. Ixana oueHnBaHust
ITopsimox opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpoBaHHE, NPAKTUKU) OMNpEeAeseTcs CyMMOW OaioB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJISA U MMPOMEXKYTOUHON aTTecTaluu (MTOroBas peHTHHTOBAas oleHKa — MakcuMyM 100 6asoB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJIOB 32 OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W IPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PCKOMCH,Z[yeMaSI mIKajaa aj1sd OTACIbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICTO KOHTpO.HSI>X<

% BbINOJHEHUS 3aJaHuA|

CooTBeTCTBHE TPAIHIHOHHOM OlICHKE| OnpeneieHne oneHKH

90% + 100%

«OTINIHO»

OTIMYHOE NOHUMAHHUE npeaMeTa, BCCCTOPOHHUC 3HAHMS, OTJIMYHBIC YMCHUSA U BJIAJCHUC ONIBITOM npaKTqucxoﬁ JACATCIbHOCTHU

70% + 89% «Xopomo» JlocTaTouyHO MONHOE NOHMMAHUE NPEAMETA, XOPOLIUE 3HAHUSI, YMEHUS U ONBIT IPAKTUUECKOHN AEATEIbHOCTU
55% + 69% «Y IOBIL» [IpueMiemMoe MOHMMaHKUE NPEAMETA, YIOBJICTBOPUTEIBHBIC 3HAHUS, YMEHUS U ONBIT MPAKTUYCCKOHN NCTEIbHOCTH
0% + 54% «Heynosiu.» Pe3ynbTaThl 00ydeHHUs: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMSIM
[Ixama 17151 OLIEHOYHBIX MEPOPUSITHI dK3aMeHa™
% BBINIOJIHEHHUS JK3aMeH, CooTBeTcTBHE
3a/IaHMii IK3aMeHa 0asn TPaJIMIHOHHON OLleHKe Onpeneaenne onenicn
90% + 100% 36 +40 «OTIIIHO» OTiryHOE MOHVMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHHS U BIIQJICHUE OTIHITOM NMPAKTUIECKOU JACSITEILHOCTH
70% + 89% 28 + 35 «Xoporioy» JlocTaTo9HO MOTHOE TOHMMaHWE TIPEJMETa, XOPOIITUe 3HAHUS, YMEHUS ¥ ONBIT MPAKTHIECKON NeATeIHhHOCTH
55% + 69% 22 =27 «Y I0BJL» IIpuemieMoe NOHUMaHUE NPEAMETA, YIOBIECTBOPUTEIbHBIEC 3HAHNS, YMEHHUS U OINBIT IPAKTUYECKOH AEATEIbHOCTH
0% + 54% 0+21 «Heynosu.» PesynbraTel 00y4eHnsI He COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM TPEOOBAHISIM

4. IlepevyeHb THNOBBIX 3aJaHUH

OueHoYHbIe
MepONPUATH

le/lMepr THIOBBIX KOHTPOJBbHBIX 3agaHui

KonTpon

KoHnTpoabHas padora «JIuneiinas aaredpa»




OneHovHbIe IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MepOoNpPHATH
A
bHas BAPUAHT Nel
paborta

-3 1
1. Jlan onpenenurens 3 7 2 5 .

0 -1 13

@) 3anuImunTe pasoKeHNe JAHHOTO OMPEACITUTEIS 10 YETBEPTOMY CTOJIOILY;
0) BBIYHCITUTE OIPENETUTENh, IIOTYIHB MPEABAPUTEIHHO HYJIM B KaKOH — MO0 CTPOKE WK CTOJIOIIE.

X+2y—-z=-1,
2. Pemnth cucTeMy ypaBHEHHI METOAOM OOpATHOI MaTPHUIIBL: 3y—z=1,
x+4y+z=35.

3HaueHUEe X BEIYUCIUTH TAKXKE METOAOM KpaMepa.

3. HCCHCZ[OBaTB CUCTEMY Ha COBMECTHOCTH U PCIIUTH METOJIOM Faycca

X +x, -x;, =3

2x;+x, +3x;+2x, =0,
2x; +x, +2x; +x, =0,
2x; +x, +5x; +4x, =0,
2x; +x, +4x; +3x, =0.

4. laHa cuctemMa OJHOPOJHBIX JTUHEHHBIX ypaBHEHUI

a) JlokaxuTe, 4TO CHCTEMa MMEET HETPUBHAJIbHBIC PEILICHUSI;
6) Haiimute o01iee pemeHne CHCTEMBI,
6) HaliquTe (PYHIAMEHTAILHYIO CHCTEMY PEIICHUH.

. Ilpu kakux 3HaYEHUSX MapaMeTpa A cucrema muueitHbIx ypaBHEHUU




OneHovHbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI
MEpONPUSATH
b

2 1 14
|
C pacIIMpEeHHOM MaTpuueil 1 A 13| coBmecrna?
1 24 114

KonTponabHas padota no Teme «BekTopHas anredpay»
BAPUAHT Nel

I. Jlaubl yerbipe BekTopa: d = {4,5,2}; b = {3,0,1}; ¢ = {—1,4,2};6? = {5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI d ,l; ,C 00pa3syloT 0a3uc ¥ HalTH pa3okeHUe BEKTOpa c? B 9TOM Oazuce.

2. Haiiti KocuHyc yriia Mesk1y BekTopamu d u b .

3. Haiitn jumny BekTopa g = d + 2b +3¢C .

II. dansi yernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(-4;3;5).

4. Haiitn 06ném mupamuasl ABCD w anuny BeicoTHI , onymenHoii u3 sepmuasl [ na rpans ABC.

—_ _

5. Haiitu nipoekmio Bektopa AB na ock Bextopa CD .

6. Haiitu KoOpAMHATBI BEKTOpa [(B_C: + /Té),?é] .

- N T
q|=2,(pAq)=§.

B T -
II1. IMapaienorpamMm nocTpoeH Ha Bekropax d = p+4q, b = E(p —q), tae |p| =4,

Omnpenenuts: a) KOCHHYC TYINOTO YIJla MEXIy AMaroHanssMu; O) AJIMHY BBICOTHI, OIYIIEHHOW Ha CTOPOH

KonTponbnas padora mo reMe «AHAJIMTHYECKAS TeOMETPHUS»
BAPHUAHT Nel

1. Omnpenenuts NpH KaKUX 3HAUCHUAX @ TIpsMas

(a+2)x + (@*-9)y + 34’ - 8a + 5 =0 mnapamnensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS MPSIMBIX, TTAPAIUICTHHBIX TPSMON

3x -4y - 10 = 0 w oTcTOAIMX OT HEE Ha pacCTosTHHE d=3
3. JlaHbl BepHIMHEI TpeyroyibHuKa A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BHICOTHI M3 BEPIIUHBI A M ypaBHCHUE MEIUAHBI U3 BepIIUHEI C.

4, HpI/IBGCTI/I K KAHOHUYCCKOMY BUY, HA3BATh U IOCTPOUTH




O1eHOYHbIe
MepOonpHsITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

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

5. U3 o0mux ypaBHeHHi nipsimoii :  2x +y—3z7—9=10),
2x+  3z+4=0

NMOJYYUTh KAHOHUYCCKUC U MapaMCTPUICCKOC YpaBHCHUSA pr[MOﬁ.

6. Haiitn npoexnuto Toukn A(1,2,0) Ha TUIOCKOCTH
8x + 6y +87—25=0.

7. TlocTpouTh TeI0, OTPaHUYEHHOE TOBEPXHOCTAMH
x?=g,

x+y=2,
y20,220.

KOHTpOJ’leafl paﬁoTa no TeMe «BBeieHre B aHAIN3)

I. Boiuucaums npedesivl

\/27 At s SR R
1. lim W4 2 4 8 " on
" o0 o3 +1 ’ " now n—1 ’

- l+x® 6x2 +2x
3. lim———; 4. lim ———;
x—1  2x x>0 3x2 +1
5 mnlfiiijl- 6 mn__éi_-
Txs2 ox-=2 " x0l—cosx’
x*+1 )
([ x+2) & . In(x*+2)-1n2
7. lim ; 8. lim ;
x—)w(x—lj x—>0 x°




OneHovHbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI
MEpONPUSATH

s

2x X i —
9. tim < <", 10, lim S22 = %),
x—0 X 22 2x =2

I1. Onpeneants mopsiaox 6. m. o.(x) mpu X —> 0 ornocurennno x:
1. a(x)=In(1+3/x* tgx), 2. a(x)=~2x+1-1.
II1. HajiTu TOYKHU pa3pbiBa GyHKIMH, YKa3aTh UX Xxapakrep. IlocTtpouts rpaguk pyHKIMHM B OKPECTHOCTH TOYeK pa3pbiBa:

0, eciu x <0,
l. f(x)=9x*, ecu0<x<l, 2.y= , 3. y=

x+2,ecnu x > 1.

KonrpoabHas pa6ora
no teMe «/IuddepennuanbHoe ncuucieHue GyHKIMH OTHOTO MePEMEHHOT0»
BAPUAHT Nel

[. HaiiTu nponsBojHble CleAyUUX QyHKIUHI:

X
ctg(\ﬁ)
1.y:(ecosx+3x)2; 2. 3x+3y=x—2y; 3. y=(tg2x) 2,

) d*y
II. HaiitTi BTOpy0 NPOU3BOAHYIO —
dx
x2 x =cos(t/2), .
Ly=—/—, 2. _ 3. y=sin(x—y)
2 y=t-—sint.

III. . TTonp3ysce npasuiaoM Jlonurans HallTH Npenensl:




O1eHOYHbIe
MepOonpHsITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

X
2 CoS —
. X 1 . . 2
L. lim -— 2. lim (sin 7zx)

x>l x—=1 Inx x—=>1-0

1

IV IlpoBecTn noaHOE MCCIENOBaHUE QYHKIMH ) = X€ X u noctpouts eé rpaduk

KonTpoabnas padora
no Teme «/{uddepenunanbroe ucuucaenue O@HID»
BAPUAHT Nel

1. Haiit 1 nocTponTh 00J1aCTh ONpeAeneHus GYHKIHH:

z=«/;ln(1—x—y);

II. HaVTu yka3aHHHE OIPOU3BOIHEE
2
( )Z+1 ou Ou ou O0°u 0
u=xy . —, T, =
ox 0Oy 0Oz OxOz
2 [ x ou ou  Ou
I1I. [TpoBepurs, yaoierBopsieT a1 GyHKIus U = X F —,— |ypaBrenmo X—+ y—+Z—= 2u.
zZ X ox dy Oz
2 2 X Y- 2 z-1
Iv. CocTraBUTh ypaBHEHHE HOPMaJHU K MOBEPXHOCTH X — 2x + 6)/ —z" =4 NapajuieNbHO MPSIMOit T = T = 4 .
V. Haiiti HanGonbliee 1 HaMMEHbIIee 3HaYeHHe QYHKIMU: Z = 8x + Y — XY B 3aMKHyTOIl 067aCTH, OTpaHMYEHHO THHUAMU

x=0,y=0,x+y=10.

1 113,

I[TpuMmep BapmaHTa MHIMBUIYAIBHBIX 3aIAHUN.




O1eHOYHbIe
MeponpHsSITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Nuneiinas anrefipa

. Baramcnurs on PeqeIHTenn

123 -1 2 -7 -3 24
11 0 -1 -2 011
V42 4 -2 NI
-20 1 -1 -3 -2 21,
. Haitre marpuny X w3 ypasseans. Cpenats nposepry
1 2 2 1 11 -15
2 1 -2|]-X=| 2 -8 a
2 -2 1 17 0
. PemnTh cHcTeME THHEHHEIX Y paBHeHHH:
a) meronou Kpasmepa, b} maTpHYHEM MeTOMOM
Jr4+4dy—2z2=26 r+dy— z= 5
a) r— y+3z=-12 by {3z 4+8y+:z=17
dr—3y+hz=-2 dr—bGy+z=10
. Pemnte cucreme metonom ayveca
La —3dzz +dzy = -5
:I I —233 +3$.| = —1
D 32 2w Az, = 12
4I] +3T'_|- —FII_g = 5
ry +3drs +hry —dry = 1
) +dry +2ry —2ry +r; = —1
b} T —ET'; +Iy —Ly —Iy = a
ry —4rs +xy +Ea 15 = 3
ry +2ry Hxy —xy T = -
Ty +re —r3 +xyg =10
I 71 —7us 72 —14 =11




O1eHOYHbIe
MepOonpHsITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

{ Tectupos

1 aHUuE —

HE3aBHUCHU
MBIH
KOHTPOJIb
HOKO
(PT1wm
PT2)

Bormpocsr:
1. C moMomipIo 37eMEHTapHBIX MPEe0O0pPa30BaHN pacCIIMPEHHAs MaTPUIIa CHCTEMBI JIMHEHHBIX YpaBHECHUHN NIPUBEACHA K BULY

1 -1 2 01 1] 0
O 0 O O O | 1 |BsiGepure BepHble yTBepkKACHHS, €CIU A — OCHOBHAS MATPHULIA CHCTEMBI, A — pacIIMpeHHas

01 02010

Marpua CUCTEMBIL.

1. rang(gl) =2
2. mng(gl) =3
3. rang(A)=2
4. rang(A)=3
5. cucreMa COBMECTHA
6. cucTeMa HECOBMECTHA
2. Beicora tpeyronbuauka ABC , onymennas us sepumnnt C,ecm A(3;1;2), B(5;—3;6), C(3;0;4) pasua
3. Paccrostane Mexy hokycamu snmuamca 3% +9)° —30x+18y+9=0 pasmo
=9t +1,
4. Kocunyc ocTporo yria Mexay npsamimg - *+4 _y—1_z+5 y = paBeH
10 2 -1 y=6t,
z=3-2¢
5. YcranoBure cooTBeTCTBHE MEKY GyHKIMeH U e€ nuddepeHnnanom
byHKIISA MIPOU3BOIHAS
y =</sinx dy = COSX p
Y = - X
3:/sin” x




O1eHOYHbIe
MepOonpHsITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

y:«/sinx dy = COS X dx
2~/sin x
y= 1 dy =— cosx .
\/sinx 2+/sin’ x
y= 1 dy =— cosx ..
sinx 33/sin* x
COoSX
dy =———dx
2:/sin x
dy = ;dx
2~/sin x

1 (1 +x° ]
3
o X 1
6. Onpeenute NOPSIIOK MAJIOCTH OECKOHEYHO MaJIod QYHKIIMH ————~ OTHOCHTEIBHO — IIPH X — 0O
X

K= .
7. DyHKUMSA y = 6x-e > YOBIBACT IUIA 3HAUYCHUH X

1'xe(—oo;l/Z)

2 xe(1/2;+m)
3. xe(—o;—1/2) U (l/2;+w)
4. xe(=1/2;+0)
S xe(1/2;0).
8. s pynkuun z = z(X;)) U3BECTHO

X




O1eHOYHbIe
MepOonpHsITH
b

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

z,(M)=2,(M)=0
Zo(M)=5; z, (M) =1; 2 (M)=-2

Torma Touka M

ABJIAETCS TOYKOM MUHMMYyMa

HE SIBJIAETCA TOYKOHM KCTpEMyMa
ABJIAETCS TOYKOM MAKCUMYyMa
ABJISIETCS CTALMOHAPHON TOYKOU
HE SIBJISIETCS CTAllMOHAPHON TOYKOM

DK3aMeH

[IpuMepsl 3ajlaHUM Ha 3K3aMeH

TIIY JkK3amMeH Kypc 1

Bapuanrt 1

1. CdopmynupoBath U J0Ka3aTh Teopemy Jlarpanxka.

2. VYpaBHEHHUs NPSIMOU B IPOCTPAHCTBE

1

3. Haiinure mpenenst: @) |ip B) lim xeX
x—ow X1 _3x x—+0

2x+1 + 3x—2

4. Haiizute Bce YaCTHBIC HPOM3BOJHBIC IIEPBOTO MOPSAKA QYHKIHU 1 = 42 x2 -3 y.
1
5. Ompenenure TOUKH Neperuba U MHTEPBAIIBI BBITYKIIOCTH M BOTHYTOCTH QyHKIINH ) = X Ser.
X] —x) —2Xx3+ x4 —X5 =-2,

6. . . _ _, HaiiauTe o0lIee pemeHne CuCTEMbI
Jlana cuctema JTMHEHHBIX YpaBHEHUN —X]+2xp — X3+ x4 —x5 =-2,

X1 +x2 —x4 +2x5=-1.
7. CocTaBbTe ypaBHEHHUE MIOCKOCTH, KOTOPAst MPOXOUT depes Touku M (7,2, —3) u M, (5, 6, — 4) mapannensno ocu OX.

8. IlpuBeauTte ypaBHEHUE KPUBOM K KAHOHUYECKOMY BUIY U IOCTPOHTE KPUBYIO
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16x% 9% —64x+18y =89.
DK3aMeHAI[MOHHbIN OmeT 1

. 3sin2x -1
1. Haittu nipenen lirn,_so—————
2x* +5x

2. 3anucarh ypaBHEHUS BCEX aCUMITOT KPUBOH ) = x*Inx.
3. UccnenoBatk Ha SKCTpEMYM QYHKIHIO p = In+ Hl+ arctg x.

4. Haifti 1 n300pa3uth 001acTh onpeaesieHust GyHKITUN z=Inx+.\/x—y

5. Uccnenosatp Ha 9kcTpeMyM pyHkmuo — z(x;y) = x* - y3 -3x+6y

DK3aMeHAIMOHHBIN OmiteT Ne X

1. CkansipHOe MPOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA U MPUMEHEHUE.
2. BzaumHoe pacrnoyioxkeHue NpAMou U MIOCKOCTH B TPOCTPAHCTRBE.
-3 2 5
3. Brruucnauts onpeaenuTens .
-2 7 11
-1 -6 4

4. Haiitn xocuHyc yria npu BepHiMHEe 4 M IUIOMIAAb TPEYrojbHUKA C BepmMHamu B Toukax A(3;—4;1), B(-2;8;0),
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C(-15:-2).
5.3anucath ypaBHEHHE NPAMOIL, mpoxosieit uepes Touky M (—9;4) nepneHauKynapHO NpaMoi X -1 _y+2,
5 -7
. o lx=2t+7

6.Haiiti KoOpAMHATHI TOYKH TepecedeHus MPsIMOit ia M TUIOCKOCTH 3x +9y -3z +1=0.
y=—t+
z=5-2

7.IlocTpouThb
a) KPHBYIO x =—2 — /2 -3y} 6) MoBepXHOCTh 2x° + 4y2 -3z+1=0.

OK3aMEHAITMOHHBIE BOIIPOCHI

Uro Takoe onpenenurens? [Ipu kakux nmpeoOpa3oBaHUIX BEIMYUHA ONPEICITUTEIIS HE MEHSICTCS

B kakux cinyyasx onpenenuTenb paBeH Hyno? UTo cienyeT u3 paBeHCTBa ONpeAeanuTes Hyao?

Jlalite ompeneneHue MHHOpPa W anreOpauvecKkoro JOMOJMHEHHs 3ieMeHTa omnpeaenutens. ChopMyTuUpydTe MpaBIIIo
BBIYHCIICHHS OTIPEIETUTETIS.

Kak ocymiecTBistoTcs TMHEHHBIE OTIepaiy Hal MaTpUIIaMH?

Kak mepemHoxaroTcst 1Be MaTpuibl? CBOMCTBAa MTPOU3BEICHHUS MATPHII.

KaxkoBa cxema HaxokIeHUsT 00paTHOW MAaTPHUITHI?

JaliTe ompeneneHUs PEIICHUS CHUCTEMbI JIMHEHHBIX alreOpandecKux ypaBHEHHM. Pacuiudpyiite MOHATHS «COBMECTHAS»,
«HECOBMECTHAS», «ONpPeaeIEHHAN», KHEONPEACIEHHASY CUCTEMBI.

Hanumure dopmyisl Kpamepa. B kakom ciiydyae OHH IPUMEHUMBI?

Uto Ha3zpIBaeTcsa panroM MaTpuibl? Kak oH HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Ipn kakWx yCIOBHSAX CHCTEMa JIMHEWHBIX alNreOpandecKWX YpaBHECHUN HMMeeT MHOXKeCTBO pemenmii? Korma oHa mmeer
€IUHCTBEHHOE perieHue?

Onumure Meron I'aycca penieHns: CUCTEM JIMHENHBIX ypaBHEHHM.

Kakue Hen3BeCTHBIC HA3BIBAIOTCS CBOOOHBIMU, a KaKHe Oa3UCHBIMU?

Kakue ocoOeHHOCTH pelieHus OJHOPOIHBIX CUCTEM JTUHEWHBIX areOpandecKuX ypaBHeHUi Brl 3HaeTe?

Kak ctpourcs pyHmamenTansHas cucteMa pereHui?

Kax BbImOSMHAIOTCS TMHEHHBIE onepaluy HaJl BekTopamu? KakoBbl CBOICTBA 3TUX onepanuii?
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Kaxue BexTOpa Ha3bIBAIOTCS JTMHEIHO 3aBUCUMBIMH, a KaKUe TUHEHHO HE3aBUCHMBIMH?

Uro Takoe 0a3uc? Kakue BekTopa 00pa3yroT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kaxoit 6a3uc Ha3pIBaIOT ACKAPTOBBIM?

Uro Takoe KOOpAWHATH BeKTopa?

Uro Ha3bIBaeTCS CKAIAPHBIM NPON3BeAeHHEM BeKTOpoB? KakoBrl ero cBoiicTBa? /s pemeHus Kakux 3a/1a4 ¥ Kak OHO MOXET
OBITh HCIIOJIB30BAHO?

Uro Ha3bIBacTCS BEKTOPHBIM Npou3BeAcHHEM BeKTOpoB? KakoBbl ero cmoiictBa? Iy pemieHUS Kakux 3ajad U Kak OHO
MOJKET OBITh UCTIOBE30BaHO?

Uro Ha3bIBaeTCs CMEIIAHHBIM Tpom3BeAcHUEeM BekTopoB? KakoBbel ero cBoiictBa? Jlyis pemieHHs KakuX 3a7ad M Kak OHO
MOJKET OBITh UCTIONB30BaHO?

3anummTe B BEKTOPHOW W KOOPAMHATHOW (hopMax YCIOBHS KOJTMHEAPHOCTH, OPTOTOHANBHOCTH W KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipsimast TuHYS HA TUIOCKOCTH, €€ 00IIee ypaBHEHUE

JlaliTe moHsITHE HOPMAILHOTO U HATIPABJISIONIETO BEKTOPOB MPSMOM Ha TUIOCKOCTH, YTIIOBOTO KO3 (QHUIIHEHTA.

3anuimTe pa3InyHbIC BUIBI MPSIMON U YKKUTE T€OMETPHUSCKUN CMBICI TApaMETPOB YPaBHCHUS.

3anuimTe yCIIOBUS MapaJUICIBHOCTH U NIEPIICHANKYISIPHOCTH MPSIMBIX HA IUIOCKOCTH B CIIyYae Pa3jIMyHbIX BUIOB yPaBHCHUMA
MPSIMBIX.

Kak HaiiTh TOUKY nepecedeHus IPSMbIX Ha TUIOCKOCTHU?

Kak BeIamCIIsSeTCS pacCTOSHUE OT TOYKH JI0 IPSIMOM Ha TUIOCKOCTH?

JlaliTe onpeaeneHue IUTUIICA U 3aMTUIIATE €T0 KAHOHUYECKOE YPaBHEHHE.

Jatite onpeaeneHue runepOOIIBI U 3aMUIINTE €€ KAHOHUYECKOE YPaBHCHHE

Jatite onpeaeneHue napaboIIbl U 3aMUIINATE €€ KAHOHHYECKOE YpaBHEHUE

Wznoxute cxemy npuBeieHHsI O0IIET0 YPaBHEHUS KPUBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY BUJTY.

JlaiiTe moHsTHE MONSIPHON CUCTEMBI KOOPIUHAT.

OnuiuTe mapameTpuiecKuil Ciocod MoCTPOSHUS JIMHUHA Ha TUNIOCKOCTH

[TnockocTs, €€ obIiee ypaBHEHHE

Kak ompenensercs B3auMHOE PACIIONIOKEHUE TUIOCKOCTEH? 3aluInTe yCIOBHS MAPAUICIIEHOCTH U MEPICHIUKYISIPHOCTH
IIJIOCKOCTEM.

Kak BrramcnsieTcst paccTosHIE OT TOYKH 10 TUIOCKOCTH?

3anuiuTe pa3andHbIe BUABI YPABHEHUN TPAMOIl B IPOCTPAHCTBE U MOSICHUTE CMBICH IMapaMeTPOB, BXOAIINX B ypaBHEHUS.
N3znoxuTe cxeMy NpUBEACHHS OOLIUX YPaBHEHHH MPSIMON K KAHOHUYCCKOMY BHITY.

Kak ompenennts B3anMHOE PacIoOKEHUE MPSMBIX B IPOCTPAHCTBE?

Kak BrramcinsieTcst paccTosHIE OT TOYKH 10 IPAMOil B TPOCTpaHCTBE?

Kax onpenenuth B3aWMHOE paCIIOIOKEHHUE MPSMOH M THTIOCKOCTH ?
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Kax umercs Touka nepeceueHus mpsMon U MIIOCKOCTH?

HazoBuTe moBepxHOCTH BTOPOTO MOPSAKA U HATIMIIUTE UX KAHOHUYECKHUE YPaBHEHMS.
CdhopmynupyiiTe HOHATHE TIpeiea YUCIOBOU TOCIIEIOBATEIIBHOCTH
Chopmynupyiite nmousTHe mnpeaeia GyHKIUH OAHON epeMEHHON

UTto Takoe 0OTHOCTOPOHHHUE MPeACIbl GYHKITHN B TOUKE?

CdhopmynupyiiTe NOHATHA OECKOHEYHO MaJlol 1 OECKOHEYHO OO0MBIION mpu X —> d byHKI@H

[lepBslit 1 BTOpOI 3aMeYaTeNbHbIE TPEIEIBI

Kak cpaBHUBaroTCs 6€CKOHEYHO Mable BETMYUHBI? UTO TaKoe OTHOCHTENILHBIN MOPSAOK MajloCTH?

Kakune 6eckoHeuHO Manble Ha3bIBAIOTCS SKBUBAIEHTHRHIMU? [IprBeauTe NpuMepsl SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.
Kakumu cBoiictBamu 00:1a1ar0T (yHKLINH, HEIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXKYTKE?

UTto moHMMAIOT MOJ] TOUKOW pa3pbiBa PyHKIMK? Kakue pa3phiBbI pa3indaroT?

Kak cBsi3aHBI TOHATHS HETIPEPHIBHOCTH U TN HEPEHIUPYEMOCTH QYHKLIUHU B TOUYKE?

3anummuTe npasuia AuddepeHIupoBaHust 00paTHON U CIOXKHOU (QYHKLHUH.

3anumuTe npasuia AudepeHIMpoBaHUs HESBHO 3a1aHHON QYHKIMH U (PYHKINH, 3aJaHHOH MapaMeTPHYECKH.
UYro takoe auddepennuan Gpynkuun? Kakos ero reomeTpuieckuii cMbIici?

Kakumu coiictBamu obnagaroT auddepenuupyemsie GyHKINI?

Kak naxonsarcs auddepeHnuansl 1 MPOU3BOJHBIC BEICIINX MOPSAKOB?

®opmyna Teinopa

Uro Takoe Touka sKcTpemyMa pyHKkuuu? Kakue TOUkH 3KCTpemMyma ObIBaroT?

Heo6xonumoe ycnoBue cymecTBOBaHHsI SKCTpeMyMa 1iisl AuddepeHIupyeMoi QyHKINN

JlocTaTo4yHBIE YCIOBHUS CYIIIECTBOBAHUS dKCTpEMyMa

CxeMa mccineoBaHus Ha SKCTPeMyM (QYHKIIHH OJHOTO IIEPEMEHHOTO

CxeMa HaxOXKJICHHUS HAaMOOJIBIIET0 1 HANMEHBIIETO 3HaUeHHUS (PYHKLIMHU HA 3aMKHYTOM IIPOMEKYTKE.

Jaiite onpeneneHne BBITYKIOCTH M BOTHYTOCTH KPUBOI Ha IPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCS TOUKaMH Iiepernda’?

Uro Ha3bIBaeTCs acUMITOTON Tpaduka pynkuun? Kakne acuMOTOTHI pa3inyaoT?

B uem coctout npasuno Jlonurans? [ packpbITHS KaKHMX HEONPEAEIEHHOCTEN OHO TPUMEHSETCs?

JaiiTe onpenenenue mnpeaena GyHKIMN HECKOJIBKUX MEPEMEHHBIX.

CdopmynupyiiTe onpeieieHie YaCTHBIX TPOU3BOAHBIX I ()YHKIINU HECKOJIBKUX MEPEMEHHBIX.

Uro nHazweiBaeTcs auddepeHuanoM GyHKIUH HECKOIBKHX MEPEeMEHHbBIX

B 4em cocTosT qoctarounsle ycnoBus AuddepeHIupyeMocTH QYHKINU HECKOIBKUX TIEPEMEHHBIX ?

Kak Haxomarcss dacTHbIE NPOHM3BOAHBIE BBICIIMX NOPSAKOB? CopMyTUpyHTE YCIOBHS paBEHCTBAa CMELIAHHBIX
IIPOU3BOJHBIX.
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Kak nmytcs kacarenbHas IIIOCKOCTh U HOPMajlb K IOBEPXHOCTH?

Coopmynupyiite onpeneneHne dKCTpeMyMa Ui (YHKIMH HECKOIBKHX NEepeMeHHBIX. KakoBbl HEOOXOIMMBIC YCIOBHUS €r0
CyILIECTBOBAHUA?

CdhopmynupyiiTe AOCTaTOYHBIE YCIOBUS CYIIECTBOBAHHS DKCTpEMyMa A1l QYHKIHH ABYX HEPEMEHHBIX

[IpuBeauTe cxemy HaXOXKICHUS HANOONBIIETO M HAUMEHBIIEr0 3HaYeHNsT (YHKLIUH B 3aMKHYTOH 00JIaCTH.

S. Meroauyeckue YKa3aHHs 10 Npoueaype OeHUBaHUsA

OneHoYHbIE MEPONPHSITUS

IIpouenypa npoBeaeHnsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

1.

KonrtponsHas pabora

B cemecTpe CTyneHTHI BBIIONHSIOT 6 KOHTPOJBHBIX PabOT, coAepKaHUE KOTOPBIX OXBATHIBAECT BCE AMCLMILUIMHBL
Kaxnomy cTyneHTy Beigaetcsi cBoi BapuaHT. KOHTponbHBIE paOOTHI MPOBOASTCS B Yachl MPAaKTHUECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJIBHYIO pab0OTy MAaKCHMAaJbHBIH Oa ompenenseTcs B COOTBETCTBHE C PEHTHHI-TIAHOM
JTUCLUIUINHBL.

KpnTepnn OLICHKMU 3aJJaHMUHA:

e Bamibl 32 KOHTPOJIBHYIO PadOTy MOTYYAIOTCS YMHOKEHHEM MaKCHMAIBHOTO 0ajlia, MpeyCMOTPEHHOTO 3a
HEe B COOTBETCTBHUE C PEHUTHHT- MJIAHOM, Ha JIOJII0 BEPHO BHIOJHEHHBIX 33/IaHUH.

VI3

B cemectpe ctynents! BeinonsstoT 8 /13 mo BceM pazzaenaM mporpaMmbl JUCHUIUIMHEL. Y KaXKJIOTO CTYJCHTa B
rpynme cBoit Bapuant M/13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
TPYTIIEL.

[IpenomaBarens obecrieunBacT CBOSBPEMEHHOE MTOTYICHHE CTyAcHTaMH BapuanToB M]3, a Takxke

MPEIOCTABIISAET IICKTPOHHYIO CChUIKY Ha cOopHuk UJI3. Bee M/13 pa3melnieHsl B SIIEKTPOHHOM KypcCe IT0
JUCITUTITAHE.

W13 BHIMONMHAIOTCS B OTACIBHOM TETpaau, pH 0pOPMIIEHUHU KaXKIOTO 3a/IaHUsI 00S3aTENFHO YKA3bIBACTCS €T0
HOMeEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKOTO 3aaHusl. Perenne kaxaoro 3aanus JOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
dbopmyn. /I3 mpomepsieT npemnoaaBaTeib, BEAYIIN IpakTHIecKue 3auaTrs. CTyIeHThI TOJDKHBI BRITOTHUTE M]3
IO KOHTPOJIBHO# paboTh! 10 Teme. 3a kaxaoe /13 BricTaBiIsrOTCS Oalliibl, MAKCUMaIbHBIN OallT yKa3pIBaeTCs B
pEUTHHI-TITIaHE.
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Kpurtepun oneHKH 01HOTO 3aJaHNSA:
3a/iaHre CUUTACTCS 3aY4TEHHBIM, €CJIM BBITIOJHEHO OOJIee IMTOJIOBUHBI 33]JaHuH
Ecnu 3amanve He 3auteHo, paboTa BO3BpaIlaeTcs CTYACHTY Ha J0paboTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 3aIaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepky. [IpemogaBarens
MOJKET y4eCTh UCTIPABIICHUS U JJOOABUTH OAIIIIBI K MPEIBITYIIAM

DOK3aMeH

«[lMonoxceHue o nposedeHuUU MeKyuw,e2o oyeHU8aHuUs u npomexcymo4Holi ammecmayuu e TI1Y» npuka3 Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuadssl Mo meKywemy KOHmpOosio U ycneeaemocmu, npomexcymoyHoii u umoaoeoii
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4ecko2o yHueepcumema (npukas Ne77/00 om 29.11.2011z.)»)

Ha sx3amMeHe CTyIeHTY BBIIAIOTCS OWIIETHI, BKIFOYAKOIUE TEOPETUICSCKHUE BOIPOCHI M MTPAKTHUYCSCKUE 3a/TaHUS.

[penongaBarenb, IpoBEpHUB PadOTY, B X0JIe YCTHOW Oecellbl CO CTYICHTOM MOXKET 33]1aBaTh BOMPOCHI TI0 CAMOMY
OWIIeTY, a TAKXKe TOTIOTHHUTEIBHBIE BOITPOCHI IO TEOPUH U MIPAKTHKE. B UTOTE CTyIEHT HAOMpaeT UTOTOBKINA Oaslt 3a
9K3aMeH, MakcuMaiibHo 40 0amtoB. OneHKa 3a JUCHUILIMHY (OPMHUPYETCs KaK UTOTOBast 3a paboOTy B CEMECTPE U
3K3aMEH B COOTBETCTBHE C NPUHATON IIKAJOW OLEHUBAHUS.

CryneHTsl, He CAaBIINE YK3aMEeH B CECCHOHHBIN MEPHO/, MOTYT NEPecAaTh €ro B IepUOIbI THKBUAAINN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOIIEN MPOIIEAYPOH.

Pe3ynbraThl MPOMEKYTOYHOH aTTECTAIUH O(POPMIISIOTCS] BEAOMOCTBIO U BHOCSTCS B 3a4E€THYIO KHIKKY
o0yuaromierocs.




