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1. Poub nucuumimibl «MartemaTtuka 1.1» B popMupoBaHUM KOMIETeHIMI BBINMYCKHUKA:

Pe3yabTarnl .
JjeMeHT CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUIITOPbI KOMIIETEeHIIMI)
. Kon OCBOCHUSA
00pa3oBaTeIbHOM
Cemectp KOMITETEHIIUH HaunmeHoBanue KoMIeTeHIMH O0I1
nporpaMmmMbl (Ill/lCIII/ll'l.]'lI/ll-la,
npakrtuka, F'HA) Kox HanmeHoBanune
Brameer MaTeMaTHUeCKHM —ammapaToM aireOpbl |
T GepeHIMATBHOr0 UCYUCITCHUS (DYHKIIMKA OIHOM W
ymeeT HCIO0Ib30BaTh
OIIK(Y)- HECKOJILKUX IIEPEMEHHBIX [IJI1 OIKMCAHWs, aHaJIu3a
b &
OCHOBHBIE 3aKOHBI
1.B1 TEOPETUUECKOr0 M 3KCIEPUMEHTAIBHOTO UCCIEI0BAHUSA
OIIK 1 €CTECTBEHHOHAYUHBIX
0’)_ u MO)IGJ'[I/IpOBaHI/IH q)PI?,PI‘leCKI/IX u FCOMeTpI/I‘IeCKI/IX
JUCLIUITIINH B
. 3aj1a4
npodeccuoHaTBHOM
eATEILHOCTH, IpuMeHaTs | Pl
MaremaTnka 1.1 1 a ? P
METOABl  MaTEMaTHYCCKOIo OMK(Y)- VMeeT NpUMEHSTh JIMHEHHYI0 M BEKTOpHYIO airelpy,
aHaju3a U MOJIEJIUPOBAHUSA, LVl CTPOUTH reOMETPUYECKHE 00pa3sl, IIPOBOJIUTH
TEOPETHYECKOTO u : uccnenopanuss  (QYHKUMA — ONHOM W HECKOJIBKHX
SKCIIEPUMEHTATEHOrO [IEPEMEHHBIX [P PELLICHUH MHKEHEPHBIX 3a1a4
HCCIIeI0BaHUS ..
OIIK(Y)- 3Haer 0a30Bble IMOHATHS W METOAbI JIMHEHMHOH W
1.31 BEKTOPHON  anreOphl, AaHAIUTHYECKOM TEeOMETpPHUH,

TEOpUH peaenoB, quddepeHInanT»HOr0 UCYUCICHUSI

2. IMToxka3zaTeau ¥ MeTOALI OLIEHUBAHUS

ILnanupyemble pe3yabTaThl 00y4eHHsl 110 TUCHHILIHHE

Kopn

HaumenoBanue

Koa konTpoaunpyemoii
KOMIeTeHIHH (MU ee

4acTH)

MeToabl OLlEHHUBAHHUS
(oueHOYHbIEe MEPONPHSATHS)

HaunmenoBanue pasaea
JUMCIMIITHHBI




P/I1 | Brmageer OIIK(Y)-1 1. Jluneitnas anreopa KonTtpossHas pabota
OCHOBHBIMH IIOHATHAMHU HW MCETOAAMU JIMHEHHOM aJ'Il"erI)I, 2 BGKTopHaSI aHFe6pa I/II[3
aHAJIUTHYECKON reoMEeTpun U I[I/I(i)q)epeHHI/IaJ'H)HOFO HUCYHNCICHUA 3 AHaﬂHTquCKaﬂ
KIIUH HOH M HECKOJBKHX I MCHHBIX
(GyBKIMU OHO €CKOI epeme reoMeTpHs Jx3aMeH
4.BBejieHne B aHAJIN3
5. duddepennunanpHoe
UCUHCIICHUE PYHKIUU
OJTHOM IEPEMEHHOMN
6. uddepenunansuoe
UcUHCIICHHE PYHKIUU
HECKOJIBKUX TIEPEMEHHBIX
P12 | Ymeer OIIK(Y)-1 1. Jluneiinas anredpa KonTpospHas padbora
BBIYUCIATH OIPEACIUTEIIN, BBIIIOJIHATD HCﬁCTBHﬂ C MaTpulaMu, 2 BeKTOpHaﬂ anre6pa I/II[3
UCCIIEZIOBaTh M PellaTh CUCTEMBI JIMHEHHBIX anreOpandecKux 3 AHAIATHYCeCKAS
YPaBHEHUM;  INPOU3BOIUTb  JEHCTBUSL  HaJ  BEKTOPAMHU; reoMeTpHs Dx3aMed
FEOMETPUYECKA M AHAJIUTUYECKU IIPENCTABIATh MPSAMYI0 H 4 BBesieHue B aHAIM3
TUIOCKOCTh, YCTaHaBJIMBATh B3aMMHOE PACIIOJIOKCHUSA TIPAMBIX 5 ﬂH(l)(l)epeHHI/IaJ'IBHOG
)44 HHOCKOCTeﬁ; [IPUBOIUTEL OOIIHE ABHCHHUSI KPHUBBIX H )
i TIPHBO e yp P UCYHUCIICHUE QYHKITUU
TIOBEPXHOCTEU K KAHOHUYCCKOMY BUAY U CTPOUTH UX; HAXOOUTH ) )
0 . . OJIHOM MepeMeHHOM
Ipeacibl KIIMH )44 YHUCJIOBBIX II0CJIC1OBATCIIBHOCTCH,
P i 6. Iuddepenunansuoe
muddepeHIMpoBaTh W HCCIenoBaTh (YHKIMUA OJHOTO H
ucuuciaeHue QpyHKIuu
HECKOJIBKUX IIEPEMEHHBIX
HECKOJIbKUX MEPEMEHHBIX
P13 | 3naer OIIK(Y)-1 1. JIuneiinas anredpa KonTpomnbnas pabora

anreOpy MaTpHll, OCHOBHBIE XapaKTEPUCTHKH MAaTpUI, HX
OlpeNIeNICHUs 1 CBOWCTBA; METOJbI PEICHHUS CHCTEM JIMHEHHBIX
anreOpandeckux YpaBHEHHH; METOABI BEKTOPHOW anreOper;
CBOMCTBA M YpaBHEHHS OCHOBHBIX T'€OMETPHUYECKHX O0Opa3oB
;OCHOBHBIC IOJIOKEHHUSI TEOPHHU IIPENIENIOB; NMPaBUJIa U METOMBI
HAXOXKACHHUS TPOU3BOAHBIX (YHKIUH ONHOH M HECKOJIBKHX
MIepEMEHHBIX, CXeMY ITOJTHOTO HCCIEIOBAHUS (DYHKIIUH

2. BextopHas anrebpa
3.AHanuTHuyecKas
reOMEeTpHs

4.BBeneHrie B aHAIH3

5. quddepenunanpHoe
ucuuciaeHne QyHKIuu
OJHOU ITEPEMEHHON

6. duddepennmanpHoe
ucuucieHne QyHKIuu
HECKOJIbKUX MIEPEMEHHBIX

U3,

OK3aMeH




3. HIkajaa oueHUBaHHUSA
[Mopsinok opraHM3aliil OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBaHUS pe3yJbTaToOB 00ydeHHst B ToMCKOM mojuTexHuueckoM yHuBepcurere (Cuctema olieHMBaHMS)» (B JCHCTBYIOLIEH peaaKiim).
Hcnonp3yercst OambHO-PEUTHHIOBAasE CHCTEMa OIIGHWBAHUS pe3yiabTaroB oOydenus. MToroBas omeHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yuebHol nestenbHOCTH (M3ydenue mucuumind, YHWPC, HUPC, kxypcoBoe mpoeKTUpOBaHME, IMPAKTHKH) OMpPEAESeTCs CyMMOW OaioB IO
pe3ysbTaTaM TeKYLIEro KOHTPOJISI U IPOMEXYTOUHOM aTTecTaliuy (MTOroBasi peTHHroBas oleHka — MmakcuMym 100 6asioB).

Pacnpez[eneHHe OCHOBHBIX W OOIIOJIHUTCIIBHBIX O0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranmuu
YCTAaHABJIIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaH mIKajga ajsi OTACIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICTO KOHTpO.]'IfI*

% BBINOJHEHUS 3aJlaHusA

CooTBeTCTBHE Tpal]l/llll/IOHHOﬁ OIICHKEe Onpe;(e.rlenue OICHKH

90% -+ 100%

«OTINYHO»

OTIMYHOE TOHUMAaHHUE npeamMeTa, BCCCTOPOHHUE 3HAHWA, OTJIMYHBIC YMCHUA U BJIAACHUEC OITLITOM HpaKTH‘JeCKOﬁ JACATCIIBHOCTH

70% + 89% «Xopomio» JloctaTouHO NOJTHOE TOHUMAaHUE MPEIMETa, XOPOIINE 3HAHHUSI, YMEHHS M OIIBIT IIPAKTUYECKOM JIeSITeNbHOCTH
55% + 69% «Y IOBILY [IpuemsiemMoe noHMMaHue NPEMETa, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS M ONBIT IPAKTHYECKOH AEATEIbHOCTH
0% + 54% «HeynoBin.» Pe3ysnbraThl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM
[Ixaya 151 OIIEHOYHBIX MEPOTIPHUSITHI dK3aMeHa™
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3aJaHNH JK3aMeHa oasL Tpalll/[lll/IOHHOﬁ OIICHKE Onpeneﬂeﬂne OleHKH
90% + 100% 36 + 40 «OTIUIHO» OTiaryHOE TOHMMAHKE TPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHUS M BJIAJICHUE ONBITOM MPAKTUYECKOM eI TeTbHOCTH
70% + 89% 28 + 35 «Xopomio» JloctaTouHO NOITHOE TOHUMAHHUE MPEAMETa, XOPOIIIHe 3HAHUS, YMEHHS M OTIBIT IIPAKTUYECKOH JIeITeIbHOCTH
55% + 69% 22 +27 «Y 10BIL» [TpuemneMoe MOHUMaHUE MTPEAMETa, YAOBIECTBOPUTENbHBIC 3HAHKS, YMEHUSI U ONBIT PAKTHIECKON IeSTENbHOCTH
0% + 54% 0+21 «HeynoBn.» Pe3ynbTaThl 06ydeHus1 He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUAM

4. TlepeyeHb TMIOBBIX 3aJaHUIT

OueHOYHbIE MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaH U

1 | KonrpoubHas paboTa

KonTtposabnas padora «/Iuneiinast anredpa»
BAPUAHT Nel




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

2 4 -3 1
-1 1 01
1. Jlan onpenenuTens 3 2 4 0|

0 -1 13

@) 3anuImTe pas3ioKeHHe JAaHHOTO ONPENETIUTEINs 10 YETBEPTOMY CTOIOLLY;
0) BBIYMCITUTE ONPENENUTENb, IIOJyYUB PEIBAPUTENBHO HYJIN B KAKOH — JIMO0 CTPOKE WITH CTOJNOIIE.

X+2y—z=-]
2. Pemmmth cucteMy ypaBHEHHI METOJI0M OOpaTHOH MaTpHIIBL: 3y-z=1
X+4y+2z=5.

3HaueHue X BBIUMCIUTH Takxke MeTogoM Kpamepa.

3. I/ICCHCHOBaTB CUCTEMY Ha COBMECTHOCTDb U PCIIUTHL METOAOM Faycca

X+ X, + X3 =4

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

4. [lana cucteMa OIHOPOIHBIX JIMHEHHBIX ypaBHEHUI

a) Jlokaxxure, 4TO cCHCTEMa UMeeT HeTPHBUAJIbHBIE PEILCHNS;
0) Haiinute ob1mee pemieHne CHCTEMB,
6) HaiinuTe QYHIAMEHTAIBHYIO CHCTEMY PeIICHHH.

). TIpyu KakuX 3HAYEHUSIX IMapamerpa A cucrema THHEHHBIX YpaBHEHHI
2 1 14
C pacIIMpeHHON MaTpuLei 1 XA 13| cosmectna?

1 2. 14




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

KontposbsHas padora no teme «BexkropHas aaredpa»
BAPUAHT Nel

|. Jamst uerwipe Bextopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7.8}.
1.JIoka3aTk, 4TO BEKTOPHI 4, 6, C o0pasyror 6asuc M HaliTH pasioKeHUe BEKTOpa 6 B 3TOM Oasuce.

2. Haiiti KOCHHYC yria Mexy BekTopamu @ u D .

3. Haiitu mnuny BekTopa g =a+ 26 +3C .

1. Jausr vernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 06bém mupamuasl ABCD u niuny Beicots , onymientoii u3 sepmmiasl D na rpans ABC.

5. Haiitu npoexumio Bektopa AB na ock BexTopa CD .

6. HaifTu xoopauHAThI BEKTOpa [(ﬁi + Ké),@]
111 Mapasrenorpamm mocrpoen na sexropax a4 = P +44, b = %(ﬁ —0Q), rne |r)| =4, |q| =2,(p"q) = g

Omnpenenuth: a) KOCHHYC TYIOTO YIJIa MEXIy AUAarOHAISAMHU; O) JJIHHY BBICOTHI, OMYIIEHHONH Ha CTOPOH

KonTposnbsHast pa6oTa 1o TeMe «AHAJTUTHYECKAS TeOMETPH»
BAPUAHT Nel
1. OmpenenuTh Npy KaKUX 3HAUYECHUAX @ TpsSMast
(a+2)x + (a*-9)y + 3a* - 8a + 5=0 mnapamnensHa ocu OX.

2. CocraBHUTh ypaBHEHHUS MPSMBIX, APAUICTBHBIX MPSMON

3x - 4y - 10 = 0 u orcrosAmux OT Hee Ha paccrostaue d=3
. Maubl BepmuHs! Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBHUTb ypaBHEHHE BBICOTHI M3 BEPIIMHBI A U ypaBHEHHE MeJHaHbl U3 BepIuUHbI C.

w

4. TlpuBecTH K KAHOHMYECKOMY BHJLY, HA3BaTh U MIOCTPOUTh
kpuBble: a) 16x%+25y° + 32x - 100y - 284 = 0;
6) y2 -4y - 20x+24=0.

5. U3 obmux ypaBHeHwuit npsimoit :  2X +y—-32-9=0,
-2x+  3z+4=0
MOJTYYUTh KAHOHMYECKHE U MMapaMeTpUuecKoe ypaBHEHUS MPSMOM.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

6. Haiitn npoexnmto Toukn A4(1,2,0) Ha mmockocTb
8x + 6y +8z2-25=0.

7. TlocTpouTh TEI0, OTPAHUYEHHOE MTOBEPXHOCTAMHU

x2 =7z,
X+y=2,
y>0,z>0.

KonTtpoabsnasi pa6ora no teme «BBeeHue B aHAJIN3»

L. Bbiyucaums npedebl

1 1 1 1
1. IIm@T ) 2. nlinw n _1 y
N—o 32n° +1
2 2
. 1+x . BXT+2X
3. lim ——; 4, lim ——==;
x—1 2X X—>00 3x2+1
5. lim -8, 6. lim X
" xo2  x=-2 " x>01—cosx
X241 )
([ X+2) x . In(x*+2)-In2
7. lim| — : 8. lim X
Xaw(x—lj x—0 x2
2X X :
) — . SIN(2—x
9. lim u; 10. Ilm(—).
x—0 X X2 A/2X — 2

1. Onpenennts nopsiaok 6. m. o(X) mpu X —> 0 ornocurensuo x:

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

I11. HaiiTin Touku pa3psiBa pyHKIun, ykazare ux xapakrep. [loctponTts rpagux GyHKIHM B OKPECTHOCTH TOYEK
pa3pbiBa:




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

0, eciu x <0, 1

2 21—X 1
1. f(X)=<x,ecu0<x<l, 2.y= T 3.y=X2_4.

X+ 2, ecmu X > 1. 1+2H

KonTposbhas pa6ora

Imo TeMe (()IPIq)q)elI)EHIIHaJIbH()e HCYHUCJTICHHUE (l)yHKI[I/lI/l OTHOI' 0 MEPEMECHHOTI 0»

BAPUAHT Nel

I. Ha¥liTu npousBo/iHbIe CleAy0IUX GYHKLINH:

X
ctg(\ﬁ)
1y=(eC%%+3x)2; 2 3% 4+3Y¥ =x-2y; sy=(tg2x) V2’

! d?y
I1. Haiiti BTOpYIO IIPOU3BOIHYIO —
X
X2 x = cos(t/2), _
LYy=—/7, 2 . 3. y=sin(x—y)
x2 _1 y=t-sint.
I1l. . Tlonp3ysce npasmioM Jlonmurtanst HAUTH TPEHEIHL:
7TX
) X2 1 _ ) COS—
Llim|>——-—1| 2 lm (sinmx) 2
x—1 X—1 InXx X—>1-0
1

IV IIpoeectu nonHoe uccnenosanue Gyskmuu Y = X€ Xy MOCTPOUTSH €€ rpaduk

KonTtponbnas padora
1o reme «Audppepenunanbuoe ucuuciaenne ®HID»
BAPUAHT Nel

|. HaiiT 1 mocTpouTh 00J1aCcTh OnpenieneHns (HyHKIHN:




OueHo4yHble MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

z=-/xI(1-x-y)

IT.

HaliTtu ykaszaHHHE NPOU3BONHEIE

;1 U au o dhu

u=(X . —, , —y, —— =72
(xy) oXx oy 07 oxoz
2 (x yj ou ou _ou
Iposepurts, yrosaersopsier mu pyrkums U = X“F| —, = |ypasrenmo X— + Y—+ZI—= 2U.
Z X OX oy oz

2 2
CocTaBuTh ypaBHEHHE HOpManM K mosepxHocTH X —2X+6y— Z° =4 napannensuo  npsmoit

x_y-2_2-1

1 3 4

Haiiti HanGonbluee 1 HanveHbee 3HaueHne Gysxmms: Z = 8X + Y — XY B 3amkuyroii o6nacru,

orparmuennoit v X =0, =0,X+ y=10.

3.

[Ipumep BapuaHTa UHAMBUIYAIbHBIX 3aaHUMN.




OueHo4yHble MEPONPUATHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3alaHHii

Nuneinan anrebpa

. Buramcmars on PeoeHTenn

123 -1 2 -7 -3 2 4
11 0 -1 -2 011
A VR R by 213
-20 1 -1 -3 -2 2 1|
. Haitri maTpuuy X w3 ypassenna. Cpenats nposepky
1 2 2 1 11 -15
2 1 -2]-X=| 2 -8 3
2 -2 1 17 0
. PemnTh cucTeMEl NHHEHHEX YPaBHeHHI:
a) weTonod Kpamepa, b) maTpHYHRIM MeTOIOM
dr+dy—22=126 T+ay— z= 5
a) r— y+3z=-12 b) { dz+8y+z=7
dr—dy+iz=-2 dr—bGy+z=10
. Pemmnth cucrenme metonom ['aycca
rs —3dz; +4dzy = -5
:I I =2z +3zy = —4
) 32y 42r, by = 12
4&] +3T-_r —ﬁE_g = a
Ty +ars +hry —dmy = 1
ry +3rs +2ry -2y 41y = —1
b} 1 _E.T? +x; —Fy —Iy = 3
ry —dry +zy; 4y 4T = 3
T +2121 +iy -ty +I5 = —1
Ty +rs —xy 4y =10
Iy —IFs +I3 —ry =

dr; +rs —r3 tr4 =10




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

TectupoBanue —
HE3aBUCUMBIH KOHTPOJIb
HOKO (PT1 uPT2)

Bomnpocsr:
1. C nomomib1o 351€MEHTapHBIX IPe0Opa30BaHUM paclIMpEHHAs MaTPULA CUCTEMBbI JIMHEHHBIX

1 -1 2010
ypasuennii npusenenakugy |0 O 0 O O | 1 | BoiGepure BepHbie yTBep:KACHNUS, SCITH

01 02010

A-— OCHOBHas MaTpulia CUCTCMBI, A — pacliup€HHas MaTpula CUCTCMBI.
1. rang(A) =2

2. rang(A)=3

3. rang(A)=2

4. rang(A)=3

5. cucTteMa COBMECTHA

6. cucremMa HECOBMECTHA

2. Beicora tpeyronbuuka ABC , onymiennas us sepumnsr C, ecmu A(3;1;2), B(5;—3;6),
C(3;0;4) pasna

3. Paccrostare Mexay GpoKycaMu dILIUIICA 5% + 9y2 —-30x+18y+9=0 paguo

X=9t+1,
4. KocuHyc 0cTporo yria Mexny npsimpiva X+t4_Y-1_2+5 y paBeH
y = 6t,
10 -2 -11
z=3-2t
5. YcTaHoBHTE COOTBETCTBUE MKy DyHKIMEH U e€ nuddepeHimanom
byHKIUSA IIPOM3BOTHAS
y =3/sinx dy = COS X dx
33/sin? x




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIbHBIX 32J12Hﬂﬁ

y:Jsinx dv = CO?X dx
2+/sin X
y= 1 dy =— COSX 4y
\/sin x 24/sin® x
y= 1 dy = COSX 4
Ysinx 3%/sin* x
COS X
dy = ——dx
y 23/sin x
1
dy = ———dXx
2-/sin X

6. Onpenenure MOPSAIOK MAIOCTH OECKOHEYHO MaIo (yHKITUN

o0
K= .
/. Oynkuus y =6x-e 2% yobIBacT i 3HAYCHUI X

Ly e(—01/2)

2. X e L/ 2;+00)
3. xe(—o0;—1/2) U1/ 2;+0)
4, xe(-1/2;+x)
5 xe(/20).
8. st pynkuun Z = Z(X; Y) usBectHO

1
OTHOCHUTCJIIBHO —IIpU X —
X




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

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

" . " . ”
Zw(M)=5; 7, (M) =1, z;, (M) =-2
Torma Touka M
SIBJIIETCSI TOYKOM MUHUMYyMa
HE SIBJIIETCS TOUKOM IKCTpEMYMa
SIBJIIETCSI TOUKOM MakCUMyMa

SIBJISIETCS] CTAIMOHAPHON TOYKOU
HE SBJISIETCS] CTAMOHAPHON TOYKOU

OK3aMeH

[IpuMepsnl 3alaHUK HA IK3aMeH

TIIY JK3aMeH Kypc 1
Bapuanr 1

1. CdopmynupoBaTh U A0Ka3aTh Teopemy Jlarpanxa.

2. YpaBHEHUs MPSMOI B TPOCTPAHCTBE

1

3. Haiigure npenmensi: a) lim . B) lim xeX
x—0 X1 _3X X—>+0

2 X+1 i 3x—2

4. Haiiqure Bce YacTHBIE IPOU3BOJIHBIE IIEPBOrO MOPsAKA DYHKIMU U = 2X2 —3y.
1
5. Omnpepenute TOYKU nepernda ¥ MHTEPBAJIEI BHITYKIOCTH M BOTHYTOCTH QyHKIMH Y = X 5¢ X,
X1 — X2 —2X3+ X4 — X5 =-2,

6. . o Halgure oOllee pelieHne
JlaHa crcremMa JIMHEHHBIX YpaBHEHHIA = X1 +2X2 = X3+ X4 — X5 =-2, A mee p

X1 + X2 — X4 +2xX5 =-1.

CUCTCMBI

7. CocraBbTe ypaBHEHHE IJIOCKOCTH, KOTOpas MPOXOJIUT 4Yepe3 TOUKH M1(7, 2, —3) u M2(5, 6, —4)
napamiensHo ocu OX.

8. IlpuBenute ypaBHEeHHE KPHBON K KAHOHUYECKOMY BUJ1Y U OCTPOITE KPUBYIO




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

16x2 —9y2 —64x +18y = 89.

1. Haiitu ipenen |y 50

DK3aMeHaIMOHHbIN Omier 1

3sin 2x -1

2x* +5x

o — 3
2. 3anmcath ypaBHEHHs BCeX acHMITOT KpuBoii Y = X~ I X.

3. UccnenoBats Ha 3kcTpeMyM GyHKIMIO Y = In /X% +1+arctg X.

4. Haiiti 1 m300pa3uth 001acTh onpeaeieHus GyHKIUN Z=INX+,X-Yy

5. Hccnenosarts Ha sketpemym dyakimmio  Z(X;Y) = X2 — y° —3x + 6y

4.
A(3-40),

DK3aMeHAIMOHHBINA OmiieT Ne X
CxkansipHOE NPOU3BENECHUE BEKTOPOB, €F0 CBOMCTBA U IPUMEHEHHE.
B3anmMHoe pacronoxenue npsMor U IIOCKOCTH B IPOCTPAHCTBE.

-3 2 5
Beruucnuts onpenenurens o 7 11"

-1 -6 4

Haiitu xocunyc yrna npu BepiinHe A W IUIOMAAb TPEYTOJIbHUKA C BEPIIMHAMU B TOUYKaX

B(-2:8,0), C(~15;-2).




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

5.3amucath ypaBHeHME NpAMOH, upoxomsamieii uyepes Touky M (=9;4) nepnenmukynIApHO MpPAMON

x-1_y+2
5 -7
. Lo x=2t+7
6.HaiiTi KoOpHATHI TOUKH NE€peceUeHus MPSIMOit yot+d Y TUIOCKOCTH 3X +9y — 3z +1=0.
7=5t-2
7.ITocTtpouts
a) KpUBYI0 X = -2 —./2 -3y ; 6) OBEPXHOCTb 2X° + 4y2 —37+1=0.

OK3aMEHAIMOHHBIE BOMPOCHI
e Urto Takoe onpexnenurens? [Ipu kakux nmpeobpazoBaHUIX BENUYHUHA ONPEACTUTENS HE MEHIETCA
e B xakux cirydasx OnpeAeruTens paBeH Hyao? UTo criexyeT u3 paBeHCTBa ONpPEAETUTeNs HyITI0?
e JlaWiTe ompemeneHue MHHOpa M aidreOpamdecKkoro JOMONHEHUS JJIEMEHTa ONpemeTHTes.
CdopmynupyiiTe IpaBUIIO BEIYUCIICHHS OMPEICTHTEINS.
Kax ocymecTBnstorcest TMHEHHBIE ONepaliy Ha/l MATPUIAMH?
Kaxk nepemuaoxarorcs qe matpuiisl? CBOMCTBA MMPOMU3BEICHHS MATPHII.
KakoBa cxema HaxokIeHUsT 00paTHOW MaTPHITHI?
[aiiTe omnpeneneHus pemieHus] CUCTEMbI JIMHEHHBIX anreOpandeckux ypaBHeHU#. Pacmmdpyiite
TIOHSITHS «COBMECTHAsD, KHECOBMECTHAS, «OIpeneIEHHas, KHEOnpeIeIEHHAsD CHCTEMBI.
Hammmmre ¢popmynst Kpamepa. B kakom cirydae oHU IpUMEHUMBI?
Yro Ha3piBaeTcsa paHroM MaTpubl? Kak oH HaxoguTcs?
Cdopmymupyiite Teopemy Kponekepa — Kamemmu.
[Ipn kakWx ycHOBHAX CHCTeMa IJIMHEWHBIX anreOpandecKux YpaBHEHHI WMEET MHOMKECTBO
pemenunii? Korga oHa uMeer eTMHCTBEHHOE peleHue?
Onumute meroa ['aycca perieHnst cucTeM JTUHEUHBIX ypaBHEHUH.
e Kakwue HEeM3BECTHBIE HAa3bIBAIOTCS CBOOOHBIMU, a KAKHE 0a3UCHBIMU?
e Kakne 0cOOEHHOCTH pelIeHUs] OJHOPOIHBIX CUCTEM JUHEWHBIX anreOpandecKuX ypaBHEHUH Bl
3Haere?
e Kak crpoutcst pyHAaMeHTANbHAS CUCTEMA PeleHni ?
e Kaxk BBINONHAIOTCS JTUHEIHBIE onepalny HaJl BekTopamu? KakoBbl CBOMCTBA 3TUX onepanuii?
e Kakue BekTOpa HA3bIBAIOTCS JUHEHMHO 3aBUCUMBIMH, & KAKHE JTUHEIHHO HE3aBUCUMBIMU ?




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

Yro Takoe 6azuc? Kakue BekTopa 00pa3yroT 06a3uc Ha INIOCKOCTH M B TPOCTPaHCTBE?

Kakoii 6azuc Ha3pIBalOT AEKapTOBBIM?

Yro Takoe KOOpIUHATHI BeKTOpa?

Urto Ha3bpIBaeTCs CKaJSIpHBIM ITpou3BeneHueM BeKTOpoB? KakoBbl ero cpoiictBa? [liist pemieHus
KaKMX 3a7]a4 U KaK OHO MOXKET ObITh UCIIOJIb30BaHO?

Urto Ha3bpIBaeTCs BEKTOPHBIM ITpoM3BeneHrneM BekTopoB? KakoBbl ero coiictBa? Jljig pemieHus
KaKKX 3a]]a4 U KaK OHO MOXKET ObITh UCIIOJIb30BaHO?

Uro Ha3bpIBa€TCS CMEIIAHHBIM Mpou3BeieHneM BeKTopoB? KakoBwl ero coiictBa? st pemeHus
KaKKX 3a]]a4 U KaK OHO MOXKET ObITh UCIIOJIb30BaHO?

3anuumTe B BEKTOPHOW M KOOPIMHATHOW ()OpMax yCIOBHS KOJUTHHEAPHOCTH, OPTOTOHAILHOCTH
¥ KOMILJTAHAPHOCTH BEKTOPOB.

[psiMast TMHAS Ha MJIOCKOCTH, €€ o0lee ypaBHEHHE

JaiiTe moHATHE HOPMAJIBHOTO M HAMPABISIONIETO BEKTOPOB MPSIMON Ha IUIOCKOCTH, YTJIOBOTO
ko3 duruenTa.

3anummTe pazIUYHbIe BHUABI TPAMOM W YKXUTE TEOMETPHUYECKHN CMBICI I1apamMeTpoB
YpaBHEHUSI.

3anummTe yCIOBUS MapaJieNbHOCTH U MEPIEHANKYIISIPHOCTH MPSMBIX Ha IJIOCKOCTH B ClTydae
Pa3IMYHBIX BUIOB YPAaBHEHUH MPSMBIX.

Kak HaiiTy TOUKy mepecevdeHmsI MPSIMBIX Ha ITOCKOCTH?

Kax Beraucnsercs paccTosiHAE OT TOYKHU 10 MPSAMOM Ha TUIOCKOCTH?

JaiiTe orpenenenyre 3IIIUIICA U 3AMUIINTE €r0 KAHOHWMYECKOE YPaBHEHUE.

[aiite orpenenenrie TUIIEpOOIH U 3aMUIIATE €€ KAHOHIMYECKOE YpaBHEHUE

Jaiite orpenenenne mapaboibl M 3aNHIINTE €€ KAHOHUYIECKOe YpaBHEHUE

WznoxuTe cxemy MpUBENEHUSI OOMIETO YpaBHEHHUS KPHUBOW BTOPOTO IMOPSIKA K KAHOHUYECKOMY
BUTY.

[aiiTe noHATHE NOIAPHOU CUCTEMBI KOOPAUHAT.

Onummre mapaMeTpruaecKuii Croco0 MOCTPOSHHSI TNHHA Ha TUIOCKOCTH

[Inockocts, e€ obmee ypaBHeHHE

Kaxk ompenensercs B3anMHOE pacIiolioKeHHe MII0CKOCTeN? 3aluInuTe YCIOBUS NapauIeIbHOCTH
Y TIEPIICHTUKYIISIPHOCTH TUIOCKOCTEH.

Kax BeramucisieTcst paccTosiHiie OT TOYKH JI0 TUIOCKOCTH ?

3anummTe pasNMYHBIE BHIBI YPaBHEHWH NPSIMOH B IPOCTPAHCTBE U TMOSCHUTE CMBICH
MapaMeTpoB, BXOMAIINX B yPaBHEHHS.

Uznoxure cxeMy npuBeAeHHUs OOIIMX YpaBHEHUN NPSMO K KAHOHMYECKOMY BHILY.

Kak onpenenuTs B3anMHOE pacioloKEeHUE NMPSMBIX B IPOCTPAHCTBE?




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

Kax Beiuucnsercs paccTosiHie OT TOYKU JI0 IPSIMOM B IPOCTPaHCTBE?

Kax ompenenuTs B3auMHOE pacIiofioyKeHHe MPSAMON U TIIOCKOCTH?

Kak uimercs Touka nepecedeHus MpsiMoi U MIOCKOCTH ?

HazoBuTe moBepXHOCTH BTOPOro MOPsI/IKa U HAUIIUTE UX KAHOHWYECKHE ypaBHEHHUSI.
CoopmynupyiiTe MOHATHE MIPEENa YUCIOBOM 10CIE0BaTEIbHOCTH
Cdopmynupyiite nonsiTue npenena GyHKIUN OTHON TepeMeHHOI

Uro Takoe OJJHOCTOPOHHUE Mpeiebl PYHKIIUU B TOUKe?

CdopmynupyiiTe noHsATHSI OECKOHEYHO MaJIoi U OeckoHeuHOo Oonbiiol mpu X —> ad bysKIHH

IIepBeIil 1 BTOpOI 3aMedaTeNbHbIE IPEAEIBI

Kak cpaBHuBatoTCss OeCKOHEUHO Malble BEMMUYMHBI? UTO Takoe OTHOCHUTENBHBIA MOPSIOK
Maioctu?

Kakne OeckoHe4yHO Majble HA3bIBAIOTCA  OJKBHUBAaJIEHTHbIMH?  [IpuBenute  mpumepsl
SKBHUBAJIEHTHBLIX OSCKOHEYHO MAaIbIX.

Kakumu coiictBamu 00s1aqaroT (yHKIIMH, HEIPEPHIBHBIC HA 3aMKHYTOM IPOMEKYTKE?

YUTo MOHMMAIOT IO TOUKOHM pa3phiBa PyHKIMH? Kakue pa3phiBbl pa3indaroT?

Kak cBs3aHBI MOHATHS HENPEPHIBHOCTU U AU HepeHIMPYEMOCTH (HYHKIUU B TOUKE?

3anuimre npaBuia udHepeHIupoBaHUsA 00paTHON U CJIOKHON (YHKITHIA.

3anummre npawia auddepeHnupoBaHus HEIBHO 3amaHHOW (GYHKIMA M (QYHKINH, 3aTaHHON
napaMeTpU4ecKu.

Uro takoe muddepennman pynknnn? KakoB ero reoMerpudaeckuii CMbICT?

Kaxumu cBoiictBamu obmanator auddeperimpyemsie GyHKITHHN?

Kak naxomsarcs nuddepeHnransl ¥ IpON3BOAHBIC BEICIIHX MTOPSIKOB?

®opmyina Telinopa

Uro Takoe To4ka 3KkcTpemyMa (yHKuu? Kakue TOUKH 3KcTpeMyma ObIBatoT?

HeoOxoammoe ycioBue cyrecTBoBaHUS dKcTpeMyMa it nuddepeHupyemMoit (yHKIHH
Jocraro4nble yca0BuUs CyIIECTBOBAHHS SKCTPEMyMa

Cxema mccienoBaHus Ha 3KCTpeMyM (YHKIHH OJHOTO IIEPEMEHHOTO

CxemMa HaxOXIeHHsS HauOOJBLIETO M HAWMEHBLIETO 3Ha4YeHWs (YHKUUHM HA 3aMKHYTOM
IPOMEXKYTKE.

[aiite onpenenenyie BEIMYKIOCTH U BOTHYTOCTH KPUBOI HA IIPOMEKYTKE.

Kakwue Toukn Ha3bIBalOTCA TOUKaMy neperuoa?

Uro Ha3zbiBaeTcs acuMiToror rpaduka Gpyakiun? Kakie acuMnToTh pa3nnyaroT?

B uem cocrour mnpasBuno Jlomuranda? J{ns packpbITHS KakUX HEONPEAENEHHOCTEH OHO
NIpUMEHseTCs?




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

Maiite onpenenenne npenena GyHKIUH HECKOIBKHUX IIEPEMEHHBIX.

Cdopmynupyiite onpenenenne 4acTHBIX MPOU3BOAHBIX ISl (PYHKIIUH HECKOJIBKUX TIEPEMEHHBIX.

Uro HazbiBaetTcs auddepeHnpanoM GyHKIUH HECKOIBKUX MTEPEMEHHBIX

B uwem cocrosT mocraTouHbie ycioBus AuddepeHnHpyeMocTd (YHKIUH HECKOIBKHX

nepeMeHHbIX ?

e Kax HaxoasaTCsl YacTHBIC MPOU3BOAHBIC BHICIIUX MOPsIKOB? CHopMynHpyHTe yCIOBUS PaBEHCTBA
CMEIIaHHBIX POU3BOTHBIX.

e Kak nnryrcs kacarenbHast IIIOCKOCTh U HOPMaJIb K TOBEPXHOCTH?

e CdopmynupyiiTe omnpesnereHne dKcTpemyMa Jisi (DyHKIIUH HECKOJBKHX TMepeMEeHHBIX. KakoBbI
HEOOXOIMMBIE YCIIOBHS €r0 CYIIECTBOBAHHMSI?

o CdopMmynupyiTe JOCTATOUHBIC YCIIOBHS CYIIECTBOBAaHHUS OKCTpeMyMma Uil (QYHKIHUU JBYX
nepeMeHHBIX

e [lpuBenure cxeMy HaXOXJCHUSI HAHOOJBINETO U HAUMEHBIIIErO 3HaYeHUS! (YHKIIUU B 3aMKHYTON

obactu.

5. MeTtoauueckue yKa3aHus 1o npoueaype oleHuBaHUS

OueHOYHbIE MeponpuATHd

Hpouenypa IPOBEACHUA OLCHOYHOI'0 MEPONIPUATHH H He00X0IMMble MeTOANYECKHe YKasaHus

1.

KonTtponbHas pabora

B cemectpe cTymeHTHI BBIMTONHSIOT 6 KOHTPOJNBHBIX pabOT, comep)KaHWE KOTOPBIX OXBATHIBAE€T BCE MUCITUILTHHBI.
Kaxxmomy crymeHTy Bblnaerca cBoi BapuaHT. KoHTpombHBIE pabOTHI IPOBOIATCS B YaChl MPAKTUIECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJNBHYIO paboTy MaKCHMaJbHBI Oal ompenensercss B COOTBETCTBHE C PEHTHHT-TUTAHOM
JUCTIATLTIHBI.

Kpurtepuu oueHku 3a1aHus:

e  bayuiel 3a KOHTPOJIBHYIO PadOTy MOIYYalOTCd YMHOKEHHEM MaKCUMAaJIbHOTO 0allia, IperyCMOTPEHHOTO 3a
Hee B COOTBETCTBUE C PEHTHHTI - IIJIAHOM, Ha JOJII0 BEPHO BBHIIOJIHEHHBIX 3aJaHUH.

V3

B cemectpe crynenTs! BeinonHAoT 8 1/13 o BceM pasznenaM NporpaMMbl JUCHUIIIMHEL. Y Ka)KJOrO CTYAEHTA B
rpynmne cBoi BapuaHT W13, HOMEp BapraHTa COOTBETCTBYET MOPSIIKOBOMY HOMEPY CTYZECHTA B CITUCOYHOM COCTAaBE
IPYIIIBL

[Ipenonasarens obecrieunBaeT CBOEBPEMEHHOE MTOyUeHHE cTyAeHTaMu BapuanToB 1/13, a Taxke

MPEAOCTABIISIET AIIEKTPOHHYIO ccblTKy Ha coopruk M3. Bee /I3 pasMenieHsl B 3JeKTPOHHOM Kypce 110
JUCLUILIIHE.

W13 BBINONHAIOTCS B OTAEIBHOM TETpaau, Npu 0OpMIICHUH Ka)JIOro 3a1aHusl 00s3aTENIbHO YKA3hIBAETCSI €ro




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aAHUHA

HOMEp, MPUBOUTCS KPATKO YCIOBHE KXKIOr0 3aJaHus. PerieHue kax1oro 3ajaHus JTOJKHO OBITh MTOIPOOHBIM, C
BKJIFOUCHUEM MTPOMEKYTOUHBIX PACUETOB, PACCYKIICHUHN, TTOSICHEHUM, C YKa3aHUEM HCITOJIb30BAHHBIX METOJIOB U
dhopmyn. /I3 mposepsieTr npenogaBartelib, BEAyIIUN NpakTHueckue 3ausaTus. CTYISHTHI TOJHKHBI BRITOIHUTE /13
JI0 KOHTPOJILHON paboThI 1o Teme. 3a kaxaoe MJI3 BeIcTaBIsAIOTCS 0asUibl, MAKCUMAIIBHBINM 0aJlT YKa3bIBACTCS B
PEUTHHT-IIAHE.

Kputepuu oeHKH 0HOTO 3a{aHUS:
3aaHue cYMTAETCs 3a4TEHHBIM, €CJIM BBITOJHEHO 00JIee TIONOBUHBI 3aIaHU
Ecnu 3amanue He 3a4reHo, paboTa BO3BpaIaeTCs CTYACHTY Ha JOPadOTKY.

CTyneHThl MOTYT HCTIPABIIATh HEBEPHO PEIICHHBIE 3aJJaHUs U CAaBaTh HAa MIOBTOPHYIO IPoBepKy. IIpemogaBarens
MOXKET YIeCTh HCTIPABIICHUS U JJ00ABUTH OAJIIBI K MPEABIIYIIIIM

OK3aMeH

«[MonoxceHue o nposedeHuUU meKyuwje20 oyeHU8aHuUsA U npomexcymoyHoli ammecmayuu e TIY» npuka3 Ne88/0d om
27.12.2013 2., «Pykosoosauwjue mamepuasl o meKywemy KOHmMposio U ycneeaemocmu, npomexcymoyHoii u umozaoeoli
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4eckozo yHueepcumema (npuxka3s Ne77/00 om 29.11.20112.)»)

Ha sx3amMeHe cTyIeHTY BBEIAAIOTCS OMIICTHI, BKITIOYAIOIIHE TEOPETUISCKUE BOIPOCH M MPAKTHUCCKUE 33 TaHHS.

[IperromaBarens, mpoBepuB padOTY, B X0O/I€ YCTHOM Oecebl CO CTYACHTOM MOXKET 3a7]aBaTh BOIIPOCHI IO CAMOMY
ousery, a Tak)Ke JIOTOIHUATENBHBIE BOMPOCH IO TEOPUH U MPAKTHKE. B uTore CTyNeHT HaOupaeT NTOTOBBIN Oast 3a
sK3aMeH, MakcuMaitbHO 40 6amtoB. OneHka 3a JUCIUIUTHHY (GOPMHUPYETCS KaK UTOroBas 3a paboTy B ceMecTpe 1
3K3aMEH B COOTBETCTBUE C IPUHATON IIKAJIONW OLICHUBAHUS.

CryneHTsl, He CAABLINE 3K3aMEH B CECCHOHHBIN MEPHO, MOTYT IIEPECiaTh €ro B EPUOIbI JIUKBUIALNU
3aJI0JKEHHOCTEM B COOTBETCTBUE C IEUCTBYIOLIEH IPOLIEAYPOH.

Pe3ynbTaThl MPOMEXYTOYHOM aTTeCTalluu 0(OPMIIIOTCS BEIOMOCTBIO M BHOCSITCS B 3a4E€THYIO KHUKKY
oOyuaromerocs.




