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1. Poab qucnuniauHbl «Matematnka 1.1» B popMHUPOBAHNH KOMIIETEHIHI BbIMYCKHUKA:

JIeMeHT Kon Pz?l;‘l(]:e’;?:’l CocraBJsiiomme pe3yibTaTOB OCBOEHHS (1eCKPUITOPbI KOMIIETEH M)
GO Cemectp KOMIIeTeHIMH HaumeHoBaHHEe KOMITETEHIIHH 0011
NPOrpaMmsl (IMCHUIJIMHA,
npakTuka, FHA) Kon HaumenoBanue
Brnameer MaTeMaTHYeCKUM ammapaToM anreOpsl 1
(G PepeHIIaTBPHOTO HCYUCICHUS (PYHKIUU OTHOMN U
OI41'KB(5Y)- HECKOJIbKUX MEPEMEHHBIX [UIsl ONTMCaHUs, aHaJIN3a,
TEOPETUYECKOTO U HKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS
Cr10co6eH OCYIIECTBIATE U MOJICTTUPOBAHUS (PUINICCKAX U TEOMETPHICCKIX
npodeccuoHaIbHYI0 3a7ma4
JACATCIIBHOCTD, IPUMEHSAA
Maremaruka 1.1 1 OIIK(Y)-4 | MeTompl MOJEIUPOBAHUSA P9, P11 YMeeT NpUMEHSTh JIMHEHHYIO i BEKTOPHYO anredpy,
MaTeMaTHICCKOro aHaln3a, Ol}f,(;/)' CTPOUTH TEOMETPHUECKHE 00Pa3bl, IPOBOIUTH
CCTCCTBCHHOHAYMHBIC 1 ' nccneoBanus (GYHKLIHUNA OJTHON U HECKOJIBKUX
OOIEMIDKEHEPHHIE SHAHIA TIEPEMEHHBIX TIPH PELIEHUU HHKEHEPHBIX 33,124
OLIK(Y 3HaeT 0a30BbIC MOHATHS U METOIbI TMHEHHON U
4‘3(5 )- BEKTOPHOU anreOpbl, aHATUTHYECKO T€OMETPUH,
TEOPHH peaeiioB, AuddepeHIInaTEHOTO UCUNUCITCHHS

2. IMToka3zaTeu U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTAThI 00yUeHHs] 10 AMCHUILIHHE

Koa unaukartopa

HaumenoBanue pasaesa MeToabl oleHUBaHUS

Koa HaunmeHnoBanue JIOCTHKEHHSI U CHHUTIINHBI (oueHOYHbIe MEPONPHUSITHS)
KOHTPOJHPYeMOi
KOMIIeTeHIIuH (MU ee
4aCTH)
P 1 | Paborate ¢ marpuniamu, BbUHCIATh uX uuciossie | OIIK(VY)-4 1. Jluneiinas anreOpa KoHnTtponbhas pabota
XapaKTEPUCTUKHU nas.
PI2 | UccnemoBate u pemath cuctemMbl JuHedHBbIX | OIIK(VY)-4 1. Jluneiinas anreOpa KoHnTtponbHas pabota
anreOpanyecKux ypaBHEHUH nas.
P13 | IlpousBoauth  jeiictBus  Hajg  Bektopamu B | OIIK(Y)-4 2. Bekropnas anre6pa KoHnTtponbhas pabota

MIPOCTPAHCTBAX

W3,




P14 | Ctpouth OCHOBHBIE T€OMETPUUYECKIE 00pa3bI OIIK(Y)-4 3.AHanuTHyeckas KonTtponsHas padota
rEOMETPHUs 3.
PS5 | Beruucnsite mpeaeibl OIIK(Y)-4 4.BBeneHue B aHaIN3 KonTtponsHas padora
NJ13.
P16 | UccnenoBath ¢yHKmmM omHo U Heckonbkux | OIIK(Y)-4 5. uddepennnanproe KonTtponsHas padota
HEePEeMEHHBIX UCYHCIICHNE (PYHKLIUU NJ13.
OJIHOM IIEPEMEHHOMN
6. uddepenunanpaoe OK3aMeH
UCYHCIIEHUE (PYHKINH
HECKOJIbKUX MEPEMEHHBIX

3. Ixaja oueHUBAHUS
Ilopsimox opraHu3aluy OLEHUBAHUS PE3YJbTATOB OOYYEHHs B YHHMBEPCHUTETE PErJIaMEHTUPYETCS OTICNIbHBIM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucTteMa OllCHUBaHUS Pe3yIbTaTOB 00y4eHHs B TOMCKOM monuTeXHUYECKOM yHHUBepcuTere (Cucrtema oneHUBaHus)» (B JCHCTBYIOIICH PEIAKIHN).
Hcnonb3yercss OamibHO-PEUTHHIOBas CHUCTEMa OLICHWBAHUS pe3ysbTaToB oOyueHus. MrToroBas oneHka (TpaJULMOHHAs W JIMTEpHAas) MO BUAAM
yuebHoil nesrenpHOCTH (M3yuyenume aucrumuinH, YMWPC, HUPC, xypcoBoe mpoeKTHpOBaHHE, TNPAKTHKH) OIPENENIIeTCs CyMMOH OaiioB O
pe3yJibTaTaM TEKyIIEero KOHTPOJIs ¥ IPOMEKYTOUHON aTTecTaluu (UTOroBast peMTHHroBast orieHka — MakcuMyM 100 G6asioB).

Pacnpez(eneHI/Ie OCHOBHBIX W JOIIOJIHHUTCIBHBIX 0amIoB 3a OLICHOYHLIC MCPONPUATHUA TCKYIICTO KOHTPOJISA U HpOMC)KYTO‘{HOI\/'I aTTCCTallunu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PGKOMCHI[yeMaSI mKajga a1 OTACJIbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOT'O M TCKYHICTIO KOHTPOJIA

% BbINOJHeHHsI 321aHusA|Co0TBeTCTBHE TPAAULHOHHOH OLleHKe| Omnpesenenue oLeHKH
90% + 100% «OTIMYHOY OTiMyHOE MOHUMaHKe NPEeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIE YMEHHS M BJIaJJCHUE OINBITOM IPAKTUYECKOHU JIeSITENbHOCTH
70% + 89% «X0poIIo» JlocTaTo4HO NOJIHOE TIOHMMAaHHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS U OIIbIT IIPAKTHYECKOW e TeIbHOCTH
55% + 69% «Y1OBILY [puemsieMoe MOHUMAHKE MPEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHHUS, YMEHHS M OMBIT IPAKTHYESCKON IEATEIbHOCTH
0% + 54% «Heynosmn.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

IlIxana 1y ONEHOYHBIX MEPONPUITUN IK3aMEHA

% BBINOJTHEHUS JK3aMeH, CooTBeTCcTBHE

. . Onpenenenue OeHKH
3aaHuii IK3aMeHa 0as1 TPaJMIHOHHOI OlleHKe

90% + 100% 36 + 40 «OTIMaHOY OT1iMyHOE NMOHMMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMS, OTIIMYHbBIC YMEHHS M BJIaJICHUE OIBITOM NPAKTUYECKOH JIESITeIbHOCTH




70% + 89% 28 + 35 «Xopomoy» JlocTaTo4HO MOJTHOE TOHMMAaHHUE TIPEIMETA, XOPOIITHE 3HAHUS, YMEHHS M ONBIT IPAKTHICCKOH IS TEITPHOCTH
55% + 69% 22+ 27 «Y OBILY [Ipuemiemoe MOHUMAaHNE IPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMCHHUS M OTBIT MPAKTHYECKON NEATSITFHOCTH
0% + 54% 0+21 «Heynosm.» PesynbraTsl 00y4eHHs! HE COOTBETCTBYIOT MHHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUMOBBIX 3aaHUI

OueHouHbIe MEPONPUATHS

IIpuMepbl THNOBBLIX KOHTPOJIbHBIX 3a1aHU

KontponbHas padora

KonTpoabsHas padora «J/Iuneiinas anredpa»
BAPUAHT Nel

2 4 -3 1

1. JTan onpenenurens _%— % 2 (])' .

0 -1 13

@) 3anummnTe pasiokKeHHe JaHHOTO OIPEAEIHUTENS 110 YeTBEPTOMY CTOJIOIY;
0) BBIYMCIINTE OIPEIEIIUTENb, TOJYIUB IPEIBAPUTEIBHO HYJIN B KaKOi — 1100 CTPOKE MIIK CTOJIOIIE.

X+2y—-z2=-]
2. Pemmrh cucTeMy YpaBHEHHIH METOIOM 0OPAaTHON MaTpHIIBL: y—-z=1,
X+4y+2z=>5.

3HaueHrne X BBIYHCIUTH TaKke MeTonoM Kpamepa.

3. HCCHCHOB&TB CUCTEMY Ha COBMECTHOCTD U PCHIUTH METOIOM Faycca

X, —Xg— X, =2
X+ Xy + Xg =4

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

4. laHa cucTteMa OTHOPOTHBIX JTHHEHHBIX ypaBHEHHN




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 33}]3Hl/lﬁ

a) JIokaxxuTe, 4TO CHCTEMa UMEET HETPUBHAIHHEIC PECIICHIS,
6) HaitmuTe oOliee penieHue CUCTEMEI;
6) HaiinuTe PyHIaMCHTAIBHYIO CHCTEMY PEIICHUI.

. Ilpu kakux 3HaYeHUAX MapameTrpa A cucrema nmueitHbIx YpaBHEHU

2 1 14
C paclIMpeHHo MaTpuLeil 1 A 1 : 3| coemectHa?
1 2% 14

KonTpoJbHasi pagota 1o reme «BexropHasi anregpa»
BAPUAHT Nel

I. Janwi yerbipe Bextopa: d = {4,5,2}; b = {301};C = {—1,4,2};& ={5,7,8}.

1.Jlokasats, uto BekTopsl a,b,C 06pasyror 6asuc u Haiiti pasnoxernue Bektopa O B sTOM Gasuce.

2. Haiiti KocHHYyC yriia Mexy Bektopamu a u D .

3. Haiiru symny Bektopa § = a + 2b +3¢ .

I1. Xansl yersipe Touxn: A(1;3;0), B(4;1,2), C(3;0;1), D(—4;3;5).

4. Haittu 06ném mupavunsl ABCD u nymny BeicoTst , omymennoit u3 sepmmast D ma rpans ABC .

—_— -

5. Haittu mpoexumio Bekropa AB na ock Bextopa CD .

6. Haiitn KoopauHATHI BEKTOpa [(% + ATé), 65] .

I11. Mapasnierorpavv nocTpoen na sekropax a = p+4¢, b = %(f) —(), rue |f)| =4, |CT| =2,(p"q) = 3

OnpenenuTs: a) KOCHHYC TYIIOTO yIia MEKAY AUAroHaasiMu; O) JUIMHY BBICOTHI, OMYIIEHHON Ha CTOPOH

KonrpoabHasi pa6ora no teMe «AHAJIUTHYECKAS T€OMeTPHSD»
BAPUAHT Nel
1. OmpenenuTh MpU KaKUX 3HAYCHUSAX @ TIpsMast
(a+2)x + (a® -9y + 3a*-8a+5=0 napamiensHa ocu OX.
2. CocraBuTh YpaBHEHHS NPSAMBIX, APaJUICIbHBIX MPAMOMH
3x - 4y - 10 = 0 m oTCTOSIIMX OT Hee Ha paccrosiHue 0=3

T




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX Sal]aHl/lﬁ

3. /[laHbl BepuinHbl TpeyronbHuka A(2,6), B(4,-2), C(-2,-6).
CocraBuUTh ypaBHEHHUE BBICOTHI M3 BEPUINHBI A 1 ypaBHEHHE MEAHaHbI U3 BepinHbI C.
4. TlpuBecTH K KAHOHHYECKOMY BUAY, Ha3BaTh M TIOCTPOHUTH
kpuBble:  a) 16x*+ 25y° +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.
5. W3 o0wmux ypaBHeHuit mpsmoii : 2X+y—-3z2-9=0,
22X+ 3z+4=0
MOJYYUTh KAHOHMYECKHUE | MapaMeTPUUeCcKOe YPaBHEHUs TPSMOIL.
6. Haiitu npoexnuio Toukn A4(1,2,0) Ha rutockocTh
8x + 6y +82 - 25 =0.
7. TlocTpouTh TeNo, OrpaHNYEHHOE OBEPXHOCTIMHU

xX’=z
X+y=2,
y>0,z2>0.

KOHTpOJ’lLHaﬂ pa60Ta no TeMe «BBeaeHue B aHaIU3»

L. Boiyucaums npedesvl

1.

3.

5.

7.

11 1 1
lim S —— - 2. lim 2 -
N—0 3,12n3+1 N—so0 n-1
2 2

lim Y2+ X 4. fim 8 *2x.
x—>1 22X X—»00 3x2+1

2 2
lim VX" —3-1. 6. lim— -
Xx—2 X=2 x—01—Ccos X

x*+1

. 2) x 2 _
Ilm(x+ J x 8 fim M +2) In2;
x—oo\ X —1 x—0 X2




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

2X X I _
9. lim&_—¢ . 10. limSin2=x)

x—0 X X2 A/2X — 2 .

I1. Onpenents nopsinok 6. m. o(X) mpu X —> 0 ornocurensno x:

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

I11. HaiiTi Touku pa3psiBa GyHKINH, YKa3aTh UX xapakrtep. [loctpouts rpaguk pyHKIHUH B OKPECTHOCTH TOUYEK
pa3psbiBa:

0, eciu x <0, 1
9 21—X 1
1. f(X)=<¢x",ecu0<x<1l 2. y= 1 , 3.y = 72
= X" =
X+2, eciu X >1. 191X

KonTpoabsnas padora
no teme «/luddepenunanbHoe ucuncjieHne GyHKIHH OAHOTO EPEMEHHOT0»
BAPUAHT Nel

. HaiiTu npousBo/iHbIE CIeAy0IUX GYHKIHN:

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

d%y
Il. Haiiti BTOpYIO MIPOU3BOAHYIO —
X
2 —
X X =cos(t/2), .
Ly=——, 2 (t72) 3. y=sin(x-y)

x2 _1 y =t —sint.
I11. . Ions3ysice npaBuiom Jlonurais HAUTH IPeEIbI:
2 COSﬁ
X 1

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




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

1

IV IlpoBectn nonnoe uccnenopanue ¢Gynkuun Y = X€ X u MIOCTPOUTH €€ rpadux

KonTponbnas padora
no teme «JAuddepenunanbnoe ucuucienne @HID»
BAPUAHT Nel

|. Haiiti 1 mocTponTs 0051aCTh OnpeieneHus QyHKIHIHN:

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

Il. Hantu yxasaHHBE OPOU3BOIHEIE

;41 U au o d%u

u=(xy)" " ?

ox' oy o' owxar

2 (XY ou ou _ou
Il. Tposeputs, yaosiersopsier i pyrkums U = X~ F| —,—— | ypasnennio Xa— +YV—+7I—= 2U.
X X

z oy 0z

2 2
V. CoCTaBUTh ypaBHEHME HOpPMaId K moBepxHocTH X — 2X + 6y -7°=4 MapajjielbHO  MPSAMOit

x_y-2_z-1

1 3 4

V. Haiitn HanGobIee 1 HauMeHblee 3Havenne Gpyrkmmn: Z = 8X + Y — XY B 3amkuyTOii 06IACTH,

orpanmaennoit mmsavn X =0,Y =0,X+ Yy =10.

UI3.

IlpuMep BapuaHTa MHAWUBUIYAILHBIX 3aJIaHUM.




OneHoYHbIe MEPONIPUSITHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3a1aHU

Nuneinan anrebpa

. Buumcnute on pefeHTenn

12 3 -1 2 -7 =3 2 4/
11 0 -1 -2 011
A VR R Uy a1
-2 0 1 -1 -3 -2 2 1]
. Haittu maTpuuy X w3 ypassenna. Cpenats nposepky
1 2 2 I 11 -15
2 1 -2]-X=| 2 -8 3
2 -2 1 17 0
. PemnTh cHCTEMEL NHHEHHRX Y PaBHeHHHE:
a) metonos Kpawmepa, b) wmaTpHYHEIM MeTOIOM
dr+4y—22=26 z+dy— z= 5
a) r— y+3z=-12 by ¢ dz+8y+:z=7
dr—3dy+iz=-12 dr—Gy+z=10
. Pemnte cucrenmeu meTonom ['aycca
e —3dzrz; +dzy = -5
I -2y +3xy = —4
9\ 32, +2r by = 12
"-‘E] +3:I"_r —FIE; = -E‘.l
r1 +ars +hry —dmy = 1
ry +ars +2xy -2y 41, = —1
b} 1 —ETQ +x; —Fy —Iy = 3
ry —drs +xy; +ry 4T = 3
| +2:E2 +E3 —y4 +.:I‘Ir, = —1
Ty +rs —x3 4y =10
Iy —Is +I; —ry = i

dr, +re —r3 +xy =10




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 33}]3Hl/lﬁ

TectupoBanue —
HE3aBHCUMBIN KOHTPOJIb

LIOKO (PT1 u PT2)

Bomnpocsr:
1. C nomomipto 351eMEeHTapHbIX TPe0Opa30BaHuil paCIIUPEHHAs MAaTPULIA CUCTEMBI JIMHEHHBIX

1 -1 2010
ypasuenuii npusenenaksuay [0 O 0 0 O | 1 | BoiGepure BepHbie yTBepKaeHUS, ecln A —

01 02010

OCHOBHAaid MaTpulia CUCTCMEI, % — paciiMpCHHasa MaTpuna CUCTCMBbI.
1. rang(@\) =2
2. rang(A) =3
3. rang(A) =2
4. rang(A)=3
5
6

. CucreéMa COBMECTHa
. CUCTEMa HCCOBMCCTHaA

2. Buicora tpeyronsanka ABC , onymennas uz Bepuiner C, ecmn A(3;L2), B(5;-3,6),
C(3;0;4) pasna

3. Paccrosmne Mexy Goxycamu smmmmca 5X° +9Y° —30X+18y+9=0 pasro

X=9t+1,
4, KocuHyC 0CTpOTo yriia Mexay npameivu X+4 _y-1_2+5 y paBeH
_ _ y =#6t,
10 2 11
z=3-2t
5. YcranoBute cooTBeTCTBHE MEXAy DyHKIMEH U e€ nuddepennnanom
byHKIUS MIPOU3BOIHAS
y =3/sinx dy = COS X dx
3%sin’ x




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX Sal]aHl/lﬁ

y =+/sinx _ COSX
dy =—2"_dx
2+/sin x
y- 1 dy = COS X dx
Jsin x 24/sin® x
1 dy = COS X dx
sinx 3¥sin’ x
COS X
dy = ————dx
y 23/sin X
1
dy =———dx
y 2+/sin X

6. Onpenenure NOPSIOK MAJIOCTH OECKOHEYHO MaJIoN (PYHKLIUU

o0
K=
7. OyHKIus y =6X-e2* yObIBaeT Ul 3HAYCHHUI X

Lye(1/2)

2. x e (1/2;+0)
3. Xe (—0;-1/2) U (1/ 2;+0)
4, xe(-1/2;+wx)
S xe(1/20).
8. Jlna pynkuun Z = Z(X;Y) u3BECTHO

1
OTHOCUTEIBHO — IIPU X —

X




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

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

"
ZXX

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

Torpga Touka M

SIBJISIETCSI TOUKOM MUHUMYMa

HE SIBJIAETCSI TOYKOM IKCTpEMyMa
SIBJISIETCSI TOUKOM MaKCUMyMa
SIBJISICTCS] CTALlMOHAPHON TOYKOU
HE SIBJIAETCSI CTALIMOHAPHON TOYKOU

DK3aMeH

=

[IpuMepsbl 3alaHUK HA IK3aMeH

TIIY JK3aMeH Kypc 1

BapuanTt 1

CdhopmynupoBaTh 1 1oKa3zath Teopemy Jlarpamxa.

YpaBHeHUs NpsIMO B MPOCTPAHCTBE

1

Haiinure npepensi:  a) |im _B) lim xeX.
x—o0 2X1 _3X X—+0

2 X+1 + 3X—2

Haiinnte Bce 9acTHBIE IPOM3BOAHBIE TIEPBOTO MOPSAKA QYHKIHH U = 4/ 2x2 —3y.
1

Onpenennre TOYKM TEPETMOA ¥ HHTEPBAIIBI BBITYKIOCTH M BOTHYTOCTH (yHKIMH Y = X 5 e X .
X] — X2 —2X3+ X4 — X5 =-2,

6. . . HaliauTe obllee pelleHne
JlaHa cucteMa TMHEMHBIX ypaBHEHUH — X1 +2X — X3 + Xg — X5 = 2, 1AW mee p

X1 + X2 — X4 +2X5 =-1.
CHUCTEMBI

CocTaBbTe ypaBHEHHE TUIOCKOCTH, KOTOpas mpoxomut uepes Toukn Mi(7,2,-3) u M, (5,6, —4)
napasiensHo ocu OX.

[IpuBeguTe ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUY M TOCTPOUTE KPUBYIO




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 33}]3Hl/lﬁ

16x2 —9y2 —-64x+18y =89.

1. Haiitu npenen liMy_s0

DK3aMeHaIMOHHbBIN OmeT 1

3sin 2x -1

2x* +5x

. — 3
2. 3anucaTh ypaBHEHUS BCEX aCUMITOT KpuBoit Y = X In x.

3. UccnenoBath Ha SKCTpeMyM QyHKLHUIO Y = In+/ X2 +1+ arctg x.

4. Haittu u u300pa3uth 00s1acTh onpeaenaeHus QyHKIUN Z=InX+,X-Yy

5. HccaenoBatk Ha 9KCTpeMYM (DYHKIIHIO Z(X; y) = X2 - y3 —3X+06y

4.
A(3-471),

IK3aMeHAIIMOHHBIN OmyteT Ne X
CkansipHOe TpOoU3BeIeHNE BEKTOPOB, €r0 CBOWCTBA M IPUMEHEHHE.
BBaI/IMHOG pacnonomeHI/Ie HpHMOﬁ " IIJIOCKOCTHU B HpOCTpaHCTBe.

-3 2 5
BeruncnuTs onpeaenuTensb o 7 11

-1 -6 4

Haiitn xocunyc yrina npu BepiinHe 4 W IUIOMWAAb TPEYTONbHUKA C BEpIIMHAMU B TOYKaX

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




OneHoYHbIe MEPONIPUSITHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 33}]3Hl/lﬁ

5.3anucaTh ypaBHeHHME MpAMOH, mpoxonsmeil uepes Touky M (—9;4) nepnenmukynsipHo mpAMOiA

x-1 y+2
5 -7
X=2t+7
6.HaiiTi KOOpAMHATHI TOUKHU TIEPECEUCHUS MPSIMOit y=—t+4 u mnockoctd 3X +9y —3z2+1=0.
z2=5t-2
7.1locTpouts
a) KpUBYIO X =—2 —,/2 -3y ; 6) moBepXHOCTh 2X° + 4y2 -3z+1=0.

DK3aMEeHAIMOHHBIE BOIIPOCHI

Uto Takoe onpeaenurens? Ilpu kakux mpeodpa3oBaHUSIX BETUUIMHA ONIPEICTUTENS HE MEHACTCS
B kakux ciydasx onpenenuTens paBeH Hyo? UTo cienyer U3 paBeHCTBA ONPEeNUTeNs Hylo?
[aiite ompeneneHne MHHOpa W anreOpanmyecKoro JOTOJHEHHS JJIEMEHTa OIpeaelnuTeNs.
CdhopmynupyiiTe MpaBUIIO BEIYUCICHHS ONIPEISITUTEIS.

Kax ocyuiecTBisitoTcst TUHEHBIEC onlepally HaJ MaTpuLaMu?

Kax nepemnoxarorcsa nse MaTpuiibl? CBOWCTBA MPOU3BEACHUS MATPHIL.

KakoBa cxema Hax0okIeHUS 0OpaTHON MaTpPHUIIBI?

[aiiTe onpeneneHus peuieHUs CHCTEMBbl JTMHEWHBIX anreOpandeckux ypaBHeHuid. Pacmmdpyiite
MOHSITUSL KCOBMECTHAsD», KHECOBMECTHAS», «ONPEACIEHHAS, KHEONPEACIEHHAS» CUCTEMBI.
Harmmmure popmyet Kpamepa. B kakom citydae oHU IPUMEHUMBI ?

Urto Ha3pIBaeTCs paHroM MaTpuibl? Kak oH HaxoguTcs?

Chopmymmpyiite Teopemy Kponekepa — Kamemmm.

[Ipn kakuX YCIOBHAX CHCTEMa IMHEWHBIX anreOpandecKuX YypaBHEHHWH HWMeEEeT MHOXKECTBO
pemenuii? Korna ona umeer eMHCTBEHHOE pelieHue?

Onumute metox ["aycca pemeHus: cucTeM JIMHEHHBIX YpaBHEHUH.

Kakue Hen3BecTHbBIC HAa3bIBAIOTCS CBOOOTHBIMH, a KaKie 0a3HCHBIMU?

Kakne ocoGeHHOCTH pelieHHs] OTHOPOAHBIX CHUCTEM JIMHEHHBIX anre0pandeckux ypaBHEHHH Bbl
3HaeTe?

Kak crpoutcs pyHIamMeHTanbpHast CUCTeMa PelIeHHi?

Kax BeImonHsI0TCS TUHEHHBIE onepauuy HaJ BekTopamu? KakoBbl CBOMCTBA 3TUX onepanuii?
Kaxkue BekTOpa Ha3bpIBaIOTCS JIMHENHO 3aBUCUMBIMHU, a KaKUE JIUHEHHO HE3aBUCUMBIMU?
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Uro takoe 6azuc? Kakue BekTopa 00pa3yroT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kakoit 6a3rc Ha3bIBAIOT JIEKAPTOBBIM?

Uro Takoe KOOpAWHATHI BEKTOpa?

Uro Ha3bpIBaeTcd CKaJSIpHBIM Ipou3BeaeHHeM BekTopoB? KakoBel ero cpoiictBa? [y perieHus
KaKMX 3a7a4 ¥ KaK OHO MOKET OBITh UCTIONB30BaHO?

Uro Ha3pIBaeTcs BEKTOPHBIM Ipou3BefeHHEeM BeKkTopoB? KakoBel ero coiicTBa? s pemeHus
KaKHX 3a7]ad ¥ KaKk OHO MOYKET OBITh HCITOJIb30BaHO?

UTto Ha3pIBaeTCs CMEMIaHHBIM MPOM3BEcHUEM BeKTOpoB? KakoBEl ero cBoiictBa? J[ns pemenus
KaKHX 3af7lad ¥ KaKk OHO MOXKET OBITh MCIIOJIb30BaHO?

3anuimuTe B BEKTOPHOW M KOOPAWHATHOW (POpMAax yCIOBHUS KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH
1 KOMILJTaHApHOCTH BEKTOPOB.

[psimast TuHMS HA TUIOCKOCTH, €€ 00IIiee ypaBHEHUE

[aiiTe moHATHE HOPMAaJIbHOTO M HAMPABJIAIOIIETO0 BEKTOPOB MPSMOW Ha IIOCKOCTH, YTIOBOTO
Koa(duuenTa.

3anuiunuTe pasdyHble BUIBl OPSIMOM M YKAKUTE TEOMETPUUYECKUNA CMBICT MapaMeTpoOB
YpaBHEHUSI.

3anumuTe yCclIoBUS MapajIeNbHOCTH W MEPHEHIUKYIIPHOCTH MPSIMBIX Ha TUIOCKOCTH B CITydae
Pa3IMYHBIX BUIOB YPaBHEHUN MPAMBIX.

Kak HaliTi Touky nepecedyeHus IpsAMbIX Ha MIOCKOCTH?

Kak Beruncnsiercs paccTosiHie OT TOUKH J0 IPAMOIl Ha TNIOCKOCTH?

[aiite onpenenenue IIUICa U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

[aiite onpenenenue runepOobl U 3aMUIIUTE €€ KAHOHUIECKOe ypaBHEHHUE

[aiite onpesaenenue napadboibl U 3aNULIATE €€ KAHOHUUECKOE YpaBHEHHE

W3znoxuTe cxemy npHUBeleHHs OOIIEro YpaBHEHHsI KPUBOW BTOPOTO MOPSAIKA K KAHOHHYECKOMY
BUTTY.

JlaiiTe NOHATHE MONSIPHON CUCTEMBI KOOPIUHAT.

Onummre mapaMmeTpudeckuii cnocod MoCTpOeHUs IMHUHA Ha TIOCKOCTH

[TnockocTs, e€ obIee ypaBHeHHE

Kax onpegnensiercst B3auMHOE pacloNokKEHUE MIOCKOCTEH? 3aluIIuTe yCIOBUS NapajuieIbHOCTH
U NEPIEHIUKYJSIPHOCTHU INIOCKOCTEH.

Kak BeramcnsieTcst paccTosiHie OT TOYKH 70 TUIOCKOCTH?

3amummuTe pa3iaudHBIe BHIBl YPAaBHEHWH MPSIMONW B TPOCTPAHCTBE W IMOSICHATE CMBICT
MapaMeTpoB, BXOASIIUX B ypaBHEHUS.

Wznoxute cxemy npuBefeHUs OOIINX YpaBHEHUN MPSIMOI K KAHOHUYECKOMY BHTY.

Kak onpenenuTs B3aMMHOE PacIioyIoKEeHUE MPSAMBIX B POCTPaHCTBE?
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Kak BeramcinsieTcst paccTosiHie OT TOUKH JI0 IPSIMO¥ B MpocTpaHcTBe?

Kak onpenenuts B3auMHOE pacioiokeHHe MPsIMON U TIIOCKOCTH?

Kak nmercs Touka nepecedeHrs NpsMOi U III0CKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO MOPSAKA U HAMIIUTE UX KAHOHUYECKHE YPaBHEHHS.
Cdopmynupyiite moHATHE NpeeIa YUCIOBON IOCIEI0BATEILHOCTU
ChopmynupyiiTe noHsTHE Tipeiena GYyHKINU OJHON TIepeMEeHHON

Yro Takoe OJJHOCTOPOHHUE MPEeIbl PYHKIUHA B TOUKE?

ChopMynmupyiiTe MOHATHS OECKOHEYHO MaJIoi 1 6ecKoHeuHO Oobmoi mpu X —> d byHKII@

[IepBrlii 1 BTOpOU 3aMeYaTENbHBIE NPEAEIIbI

Kak cpaBHuBaroTcsi OeckOoHEYHO Maiible BeMUUWHBI? UTO Takoe OTHOCHTENBHBIH IMOPSIOK
Manoctu?

Kakme OeckoHeyHO Manibple Ha3bIBAlOTCA  OKBHBaJNeHTHbIMu?  [IpuBenute  mpumepsl
SKBHUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kaxumu cBoiictBamMu 001a1at0T GyHKIMA, HETIPEPHIBHBIE HA 3aMKHYTOM ITPOMEXYTKE?

UTo MOHMMAIOT TIOT TOUKOU pa3phiBa GpyHkmmu? Kaknue pa3psIBel pa3mmdaroT?

Kax cBs13aHBI TOHATHS HENPEPHIBHOCTH U AUGHEepEHITUPYEMOCTH PYHKITUH B TOUKE?

Sanummre npaBuia qudepeHnupoBaHNs 0OPaTHON U CIIONKHOM (DYHKITHIA.

3anummre npabwia audepeHIUPOBaHU HESIBHO 3aMaHHOW (GYHKIMH ¥ (DYHKIWH, 3aTaHHON
MapaMeTpUYECKH.

Yro Takoe audpepenuman Gpynkunn? KakoB ero reoMeTpuuecKuii cMbICi?

Kakumu cBoiictBamu o0nanarot nuddepenuupyemoie GyHKImuu?

Kak Haxonsatca auddepeHnuaisl ¥ IPOU3BOAHbBIE BEICIINX MOPSAKOB?

®opmyna Telnopa

Yro Takoe Touka sKcTpemyMa pyHkuuu? Kakue Touku sKcTpemMyma ObIBatoT?

Heo6xonumoe yciioBue cymiecTBOBaHHsI SKCTpeMyMa ist AuddepeHIupyeMont QyHKINH
JlocraTouHbIe YCIOBUS CYLIECTBOBAHUS dKCTpEMyMa

CxeMa mccineJoBaHHs Ha SKCTPEeMYM (QYHKIHH OJTHOTO IIEPEMEHHOTO

CxemMa HaxOXACHUsS HAWOONBIIETO ¥ HAaWMEHBIIErO 3HA4YCHHS (PYHKIMU HA 3aMKHYTOM
MIPOMEXKYTKE.

Jaiite onpeneneHne BHITYKIOCTH M BOTHYTOCTH KPUBOI Ha IPOMEXKYTKE.

Kaxkue Touku Ha3bIBaOTCS TOUYKaMH Triepernda’?

Uro Ha3zpIBaeTCs acuMnToTOM rpaduka hyHkun? Kakie acCuMOTOTH pa3nnyaroT?

B uyem cocrour mnpaBuno Jlomurtana? [l packphITUsS KakUX HEONPedeiaEHHOCTEH OHO
TIPUMEHSIETCS?
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Haiite onpenenenue npezaena GyHKINHA HECKOIBKUX MTEPEMEHHBIX.

CdhopmynupyiiTe onpeeneHre YacTHBIX IPOU3BOAHBIX [UIs ()YHKIUH HECKOJIBKUX TEPEMEHHBIX.

Uro HazeiBaeTcs auddepeHmanoM GyHKIUI HECKOIBKHX TTePEeMEHHbIX

B d4em cocrosT pmocraTouHble YycHOBUS AUPPEpEeHIHPYEMOCTH (YHKIMH HECKOJBKUX

MEPEMEHHBIX ?

e Kak HaxomaTcsl YaCTHbIE IPOU3BOAHBIEC BEICHINX MOPsAAKOB? ChopMyIHpyHTe yCcIOBUS paBeHCTBA
CMELIaHHBIX TPON3BOJHBIX.
Kak uiryrest kacaresnpHast IIIOCKOCTh U HOPMaib K IOBEPXHOCTH?

e Cdopmynupyiite ompenencHue 3KCTpeMyMa Uil (yHKIHMH HECKOJIBKUX NEepeMEHHBbIX. KakoBbI
HEOOXOIUMEBIE YCIIOBHUS €T0 CYIIeCTBOBAHHS?

o CdopmynupyiiTe IOCTATOYHBIC YCIOBHS CYNICCTBOBAHUS OSKCTpeMyMa Ui (QYHKIUU JBYX
MEPEMEHHBIX

e [IpuBenute cxeMy HaxOXICHHs HaUOOJBIIEro U HAMMEHBIIETO 3HAUCHHS (PYHKIMU B 3aMKHYTOH

oOmacTu.

5. MeToanuecKkue YKa3aHus 10 nmpoueaype ouCcHuBaHusl

OueHo4HBIE MEPONIPHSITHS

l'[poue}]ypa NMpoBEACHMS OLICHOYHOI'0O MEPONPUATHSA W HeOﬁXO}IHMLle METOAMYECCKHE YKA3AHUSA

1.

KonrpomnsHas pabora

B cemectpe cTyneHTHI BBIIOJIHSIOT 6 KOHTPOJBHBIX PadOT, coAepKaHHEe KOTOPBIX OXBATHIBAET BCE AWCIMILIMHBL
Kaxnomy cTyzeHTy Bblnaercs cBoi BapuaHT. KOHTposbHBIE paOOTH IPOBOIATCS B Yachl IPAKTHUECKUX 3aHATHH. 3a
KaXIyI0 KOHTPOJBbHYIO pa0OTy MaKCHUMalbHBIH Oall OIpeAensercss B COOTBETCTBUE C PEHTHHI-IUIAHOM
JTUCHUTIITHHEIL.

Kpurepum oueHku 3aganus:

e  bajuibl 32 KOHTPOJIbHYIO PabOoTy MOIy4atOTCsl yMHOXKEHHEM MaKCHUMaJIBHOTO 0ajlia, IpeayCMOTPEHHOTO 3a
Hee B COOTBETCTBUE C PEUTHHT- TUTAHOM, Ha JIOJIF0 BEPHO BBHIIOJIHEHHBIX 3a/1aHUH.

nas3

B cemectpe ctyaenTs! BemonssoT 8 1/13 mo BceM paszaenam mporpaMMBbl JUCHUIUIMHBL. Y KaKJOTO CTYJEHTA B
rpynmne cBoil Bapuant MJ13, Homep BapraHTa COOTBETCTBYET NOPSAAKOBOMY HOMEPY CTyIEHTa B CIUCOYHOM COCTaBe
TpYyIIIBL.

[IpenonaBarens odecrieunBaeT CBOEBPEMEHHOE MOJy4YeHHE CTyJeHTaMu BapuanToB 1/13, a Taxxke

MIPEIOCTABIISIET HIEKTPOHHYIO cChUIKY Ha cOopHUK M/13. Bece /I3 pa3meleHsl B 3€KTPOHHOM Kypce o
JUCLHIIINHE.

W13 BBITONHSIOTCS B OTACIBHOM TeTpaau, Mpu opopMIICHIH Ka)XI0T0o 3a1aHusl 00s3aTeIbHO YKa3bIBACTCS €ro
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HOMEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKOT0 3aaHusl. PelieHrne kaxmoro 3a1aHus JIOJDKHO OBITh MOAPOOHBIM, C
BKITFOUEHHEM ITPOMEXYTOUHBIX PACUETOB, pPacCyKIESHHUH, MOSICHEHNH, C YKa3aHUEM HCIOJIB30BAaHHBIX METOJIOB H
dhopmyn. /I3 mpomepseT nmpernoaaBareis, BEAYIINN TpakTHIeckue 3auatus. CTyAeHTH JODKHBI BRIIOTHUTE /13
JI0 KOHTPOJILHOM paboThI o TeMe. 3a kaxaoe /13 BeICTaBIsAIOTCS 0aibl, MAKCUMAIBHBIH OaJll YKa3bIBAETCS B
pEUTHUHT-IIIaHE.

KpuTepun onieHKH 0JJHOTO 3aaHUS:
3azanue CYNTAETCS 3aUTEHHELIM, €CJIH BEITOIHEHO 0O0JIee TOJIOBUHEI 3a0aHuii
Ecnu 3ananue He 3auTeHO, paboTa BO3BpAIIACTCS CTYICHTY Ha TOPabOTKY.

CTYZ[GHTLI MOTYT UCHPABJISITL HCBEPHO PCHICHHBIC 3alaHNAd U CAAaBAaTh Ha MOBTOPHYIO IIPOBCPKY. Hpenoz[aBaTeﬂL
MOZKET Y4YCCTb UCHIPABJICHUA U I[O6aBI/ITI: Oasel K npeaAbLaAy UM

OK3aMeH

«[llonoxceHue o nposedeHUU MeKywe20 oyeHU8aHUsA U Npomexxymo4Holi ammecmayuu e TIY» npukasz No88/0d om
27.12.2013 2., «Pykosodsaujue mamepuadssbl Mo meKyu,emy KOHMpOo-io U ycrieeaemocmu, npomexcymoyHoli u umozoeoii
ammecmayuu cmydeHmoe TOMCKO20 noaumexHuU4ecko20 yHueepcumema (npuxkas Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyIeHTY BBIIAIOTCS OUJICTHI, BKIIFOYAIOIINE TCOPESTHUECKUE BOIIPOCHI U IPAKTUICCKUE 3aJaHUS.

[IpemogaBarens, MpoBepHB pabOTY, B XO/Ie YCTHOM OECE/bI CO CTYIEHTOM MOYXKET 3a/IaBaTh BOIIPOCHI IT0 CAMOMY
OusneTy, a TakXKe JIOTIOJHUTENbHbBIE BOIIPOCH! IO TEOPHH U IPAaKTHKE. B uTore CTy/IeHT HabMpaeT UTOTOBBIN Oasu 3a
3K3aMeH, MakcuMaibHO 40 6amtoB. OleHKa 33 JUCHUILIHNHY (OPMHUPYETCs KaK UTOTOBast 32 paboTy B CeMeCTpe U
9K3aM€H B COOTBETCTBHE C MPUHSITOM IIKAJION OlIEeHUBaHMUS.

CryneHTsl, He CAABIIME K3aMEH B CECCHOHHBIN MIEPUO/I, MOTYT IIEPECIaTh €ro B MEPHOIbI JINKBUIAITUN
3aJ10JKEHHOCTEHW B COOTBETCTBHUE C JIEUCTBYIOLIEN MPOIIEAYPOH.

Pe3ynbraThl MPOMEXYTOYHOM aTTeCTalluu 0(OPMIISIFOTCS BEJIOMOCTBIO i BHOCSITCSL B 3a4E€THYIO KHUXKKY
o0yJaromierocs.




