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1. Poan JUCHHUILINHBI «MaTemMaTuka 1I»B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHUKA:

DJ1eMeHT . Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIETEHI[HH)
2 I/IH)ll/lKaTopl)I JOCTHIKEHHUS KOMIIETEHIIUHU
o6pa3oBaTejbHOM Kon
Cemect HaumenoBanue
nporpammal KOMIICTCHITHH HaumeHoBaHue HHAMKATOpa
P KOMITETCHIINH HaumeHoBaHHne
(TucnMnInHA, Ko unaukaropa AOCTH KEHHsI Kon
npaktuka, [MA)
CrniocobeH YK(V)-1.1B1 Bnaneer OIBITOM MIPUMEHEHUS
OCYIIECTBIISITH 3aKOHOB  €CTECTBEHHBIX HAyK U
TIOHCK, MaTeMaTHYECKAX METOJIOB M MOJICICH
KPUTHYCCKHIMA JUISL peIIeHNs 3a71a9 TEOPEeTHIECKOTO 1
aHaJIN3 U CHHTE3 Ananusupyer 3aziady, MIPHUKJIATHOTO XapaKkTepa
YK(Y)-1 nHpOpMAIHH, N.YK(Y)-1.1 BBIZICTISIS e Oa30BbIC YK(VY)-1.1Y1 VYwmeer pemarp 33129
MPUMEHATh COCTaBIISIOIINE TEOPETUYECKOTO M TMPHKIATHOTO
CHUCTEMHBIN TTOAXOM Xapakrepa
IUTSL PEIICHUS YK(VY)-1.131 3HaeT 3aKOHBI €CTECTBCHHBIX HAyK U
MOCTaBJICHHBIX MaTeMaTHICCKUE METOIBI
3a1a4 TEOPETHYECKOro XapaKkrepa
OIIK(Y)-2.1B1 Brnageer maremMaTiueckuM anmnapaToM
anreOps! ¥ TudQepeHIaIbHOTO
HCYUCIICHHS QYHKIIHH OJHOM
TIEPEMEHHOMN JJIs1 IPOBEACHUS
Cnocoben
Martemaruka 1 1 TEOPETUUECKOTO HCCIICAOBAHUS U
MPUMEHSTh o
[IpumeHseT MaTeMaTUICCKU I MOJICJIUPOBAHUS (PU3MUECKUX U
(hyHIaMeHTaIbHBIC o
. armapar MCCieJOBaHUs XMMHYECKHX ITPOLIECCOB U SIBJICHUI, a
> GbyHKIHA, THHSHHON TaKxe, JUsl pelIeHUs
MOJTy4EHHEIE B
anreOpsl, npoQeCcCHOHATBHBIX 33124
obnactu mddepeHratbHOTO 1
OIIK(Y)-2 | maTemaTHuecKuX H N.0IIK(Y)-2.1 p
(i) WHTETPATLHOTO HCYHCIICHHS, OIIK(Y)-2.1¥1 Ywmeer MIPUMEHSTh W3y4YCHHBIC
SII0B, TG PepeHINATBEHBIX MeTOAbl anreOpel W aHamM3a st
€CTECTBEHHBIX PAZOB, 1 (})(b PeHI . A P A
HAVK. 1 YpaBHEHHUH, TEOPHU QYHKIHH pelIeHHs CTaHAAPTHBIX 33/1a4
YK, KOMIIJIEKCHOTO TIEPEMEHHOTO OIIK(Y)-2.131 3HaeT OCHOBHBIE MOHATHS U TEOPEMBI
HCTIONIF30BATh HX B N N .
. B MH)KCHEPHOM JEATEILHOCTH JTIUHEHHOMN U BEKTOPHOM aJireOphl,
npoQecCHOHATBHON N
AQHAJINTUYECKOH T€OMETPUH, TEOPUU
TIeSITeTBHOCTH

JIMHEHHBIX IPOCTPAHCTB,
muddepeHIaTIbHOTO UCUUCTICHUS
(hyHKIUH OJTHOH MepeMeHHON




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 AUCUHILIHHE

Koa unaukaropa

HaumenoBanue pasaena

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (OLeHOYHBIE MEPONIPHUATHS)
KOHTPOJIMpYyeMoi
KOMIEeTeHUHH (MM ee
YaCTH)
P11 Bnaneer N.YK(Y)-1.1 1. JIuneitnas anreOpa KonTtposnbHast pabota
OCHOBHBIMH HNOHSTHSIMH ¥ METOJIaMH JIMHEHHON anreOpsl, N.OIK(Y)-2.1 2. BekTopHas anredpa U3
aHATUTHICCKOI reoMeTpuu 1 AuHepeHIHATEHOTO HCUUCIICHHS 3.AHanmuTHYECKAs TEOMETPHS TecTHDOBAHNE — HE3ABHCHMBI
(yHKIHN OHO mepeMeHHOH 4.BBezneHue B aHAIN3 p
5. TuddpepennuansHoe koHTposb [JOKO
ucyKciIeHne GYHKIMN OJTHOU
MepeMEeHHON
P/ 2 Ywmeer N.YK(VY)-1.1 1. JIuneitnas anrebpa KQHTPQHLHa;[ pa60Ta
BEIUUCIIATH OTPEACTUTENH, BHIOIHITE ICHCTBHUA C MAaTPUIIAMH, N.OIK(Y)-2.1 2. Bekropnas anrebpa n3
HCCIICAOBAaTh W PEIIaTh CHCTEMBI JIMHCHHBIX anreOpamdecKux 3.AHanuTHYeCKasl FCOMETPHs TecTHPOBaHHE — HE3aBUCHMBIIT
o, o . 4 .BBeneHue B aHAIN3
YpaBHCHWIA; TPOW3BOIUTH  NCHCTBUSA  HAL  BEKTOPAMU;
5. JuddepenuuansHoe koxTpois LIOKO
TCOMETPUYSCKH W aHATUTHYCCKH IIPEACTABILITH MPIMYI0 U .
) HcYHCIIeHUe (QyHKINH OTHON
IUIOCKOCTh; YCTAHABIMBATh B3aHMMHOE PACIOIOKEHUS MPSIMBIX TepeMeHHoi
U TUIOCKOCTEH; TMPUBOAUTH OOIIHE YPaBHEHHS KPUBBIX H
MOBEPXHOCTEH K KAHOHUYECKOMY BUJYy M CTPOUTHh UX; HAXOAHUTh
npeaenbl  QYHKIMH W YHCIOBBIX  IOCJIEOBATEIbHOCTEH;
HaXOJMTh IPOM3BOJHBIE, HCCIENOBaTh (YHKIHMU  OJHOIO
MIEPEMEHHOTO U CTPOUTD UX TPaPUKU
PA3 | 3maer NYK(Y)-1.1 1. Jluneiinas anreGpa KonTtposnsHast padbota
anreOpy MaTpHll, OCHOBHBIE XapaKTEPUCTUKH MATpPHI], WX W.OIIK(Y)-2.1 2. Bexropuast anrebpa NJ13.
OTIPE/ICIICHUS]  CBOWCTBA; METOJBI PEIICHHUS] CUCTEM JIMHEHHBIX Z'gHaHHTquCKa’[ reoMeTpHi TecTupoBanue — HE3aBUCUMBIN
. N .BBenenue B ananus
anre0pandecKux ABHEHHMH; METOABl BEKTOPHOW anreOpsr;
p yp ’ A p PP 5. uddepenumansroe koHTpons LIOKO

CBOMCTBA W YPaBHEHHS OCHOBHBIX T'€OMETPHUYECKHX 00pa3zoB
;OCHOBHBIE IIOJIOKEHUSI TEOPUH IPEIENIOB; NIPABWIA U METOJBI
HaXOXXJCHMS TIPOM3BOAHBIX (YHKIMH OIHOW TEpEeMEHHOH,
CXeMy ITOJTHOTO MCCIeI0BaHus (YyHKIINU

HcYnciIeHne pyHKINH OTHON
TIepEMEHHOMN




3. IIkaja oueHuBaHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyJIbTATOB OOYUYEHHUS B YHMBEPCHUTETE PETIaMEHTUPYETCS OTJEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM moyiMTexHu4IeckoM yHuBepcuteTe (CucTeMa OolleHuBaHMsA)» (B JICHCTBYIOMICH PEIaKIlim).
Hcnonb3yercs OalIbHO-PEUTUHTOBAsl CHCTEMa OICHUBAHUS Pe3yabTaToB oOydeHHs. MToroBasi oleHka (TpaJWIIMOHHAS W JIUTEPHAs) MO BUAAM
yueOHor nesrenbHOCTH (M3yuenue auctuminH, YHWPC, HUWPC, kypcoBoe NpOoeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCS CyMMOHW O0ayuioB IO
pe3yibTaTaM TeKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTUHTroBast olieHka - Makcumym 100 OasioB).

PacnipeniesieHre  OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTALUU
YCTaHABIUBAETCS KAJICHIapHbIM PEUTHUHI -IIJIAHOM JUCLUILINHBIL.

PGKOMGHI[yeMaH mKajaa aj1sd OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
o OnpeneieHue OLEHKH
3aJJaHuA TPAAUIMOHHOU OLICHKE
90%+100% «OTIUIHO» OTyIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOOXOANMBIE PE3yNIBbTAaThl 00yUeHHs C(POPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHUE MPeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00ydeHust chopMUpPOBaHBI, KAYECTBO HY OAHOTO M3 HUX HE OLEHEHO MUHMMAJILHBIM KOJIMYECTBOM OaIIOB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHSI U OTIBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00yd4eHust ChOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0aJlsioB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM
IITxana 1is OLICHOYHBIX MEPONPUATHI DK3aMEHA
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLICHKH
3aJaHUU JK3aMCHa [(ENA TPAAUIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIaJ€HUE ONBITOM MPAaKTUYECKOHN AeSITEIbHOCTH,
HEOoOXOANMBIE PE3YNIbTAaThl 00yUeH s ChOPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOJIMYECTBOM OaJIOB, OJM3KHM K MAKCUMAIBHOMY
70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM OaJlIoB
55% - 69% 11+13 «Y 10BIL.» [MpuemiieMoe MOHUMAaHKE MPEAMETa, YIOBIECTBOPUTEIBHBIE 3HAHUS, YMEHUS U OIBIT MIPAKTHUECKOH JAeATeILHOCTH, HEOOXOIUMbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heynosiu.» PesynbTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb THUNOBBIX 3aIaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. | KonrponbHas pabota

KonTtponbnas padora «J/Iuneiinas anredpa»
BAPHUAHT Nel

1. Jlan onpenenutens

a) 3anumuTe pasiaokeHHe JaHHOTO OIIPEACIUTENS [0 YeTBEPTOMY CTOIIOILY;
0) BBIYUCIIMTE OTPEEIUTEINb, TOIYINB IPEABAPUTEIBEHO HYJIH B KAKOH — MO0 CTPOKE MU CTOJNIOLE.

X+2y—-2=-]
2. Pemmnth cucteMy ypaBHEHHI METOIOM OOpPaTHOW MaTpPHIIBL: 3y -z=1
X+4y+2z=>5.

3HaueHNe X BBIUHCIIHTH TAKXKE METOAOM KpaMepa.

3. I/ICCHCI[OBH,TB CUCTEMY Ha COBMECTHOCTH U PEIIUTH METOIOM Faycca

X —Xg— X, =2
X + X, -%X, =3
X, + Xy + Xg =4

2%, + X5 +3X53 +2X, =0,
2%, + X, +2X5 + X, =0,
2%, + X, +95%X3 +4x, =0,
2%, + X, +4X5 +3X, =0.

4. lana cucteMa OJHOPOAHBIX JIMHEWHBIX YPaBHEHHUH

a) JlokaxxuTe, YTO CHCTEMa UMEET HeTPHUBHAIILHBIC PEILICHIS
0) Haiinute o0lee peleHne CUCTEMBL;
6) HaiinuTe QYHIAMCHTAIBHYIO CUCTEMY PEIICHHIA.

. Ilpu kakux 3HaUEHUSX NapameTpa A cucrema nuHeitHbIX YpaBHEHUH




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

2 1 1 4
C pacLIMPeHHOM MaTpuieii 1 2 1 3| cosmectna?
1 20 14

KontpoabsHast pa6ora no teme «BexkropHas ajaredopa»
BAPUAHT Nel

I. Manwl yerbipe Bexropa: a ={4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.

1.loxasats, uto BekTophl @,0,C 06pasyror Gasuc u Haiitn pasnoxenue Bextopa U B 3TOM Gazmce.

2. HaiiTu KOCHHYC yIiia MeXIy BEKTOpaMH @ H b.

3. Haiitn jnmny Bextopa § = a + 2b +3¢.

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

4. Haiitu 06sém mapamunsl ABCD u nymny BeicoTs! , onymenHoii u3 sepumast D na rpans ABC .

5. Haittn mpoekumio Bektopa AB Ha ock Bexktopa CD .

6. HaiiT KoOpAMHATHI BEKTOPA [(ﬁ + KB),EB] :
I11. MapaaaenorpaMm nocTpoeH Ha Bekropax a = P + 44, b = %(f) —Q), rme |r)| =4, |q| =2, (p"g)

Omnpenenuts: a) KOCHHYC TYNOTO YIJIa MEXIly AUaroHaJIsIMK; O) JJIMHY BBICOTHI, OITyIIEHHON HAa CTOPOH

KonrpoabHas paéora 1o reMe «AHAJIMTHYECKAS T€OMETPHUSI»
BAPUAHT Nel

1. OmpenenuTs MpH KaKUX 3HAYCHUAX @ TpsIMas

(a+2)x + (a° -9y + 3a°-8a+5=0 napaiiensHa ocu OX.
2. CocTaBHUTH ypaBHEHUS MPSIMBIX, ApaJUIETBHBIX TPSMON

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

CocTaBuUTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MeAUaHbl u3 BepiuHbl C.

T




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

[IpuBeCTH K KAHOHMYECKOMY BU/Y, HAa3BaTh M MOCTPOUTH
kpuBbie:  a) 16x°+ 25)° +32x - 100y - 284 = 0;
6) y*-4y-20x+24=0.

W3 obumx ypaBHeHHH npsiMoid :  2X +y—3z2—-9 =0,
-2x+  3z+4=0
MOJTyYHTh KAHOHUYECKUE U MapaMeTpUIecKoe YpaBHEHHS MPSMOM.

Haiitu npoexumto Touku A(1,2,0) Ha TUIOCKOCTH
8x + 6y +82-25=0.

IToctpouts T€N0, OTPaHUUYEHHOE TOBEPXHOCTIMU
x’=z
X+y=2,
y>0,z>0.

KonrpoabHas pa6ora no teme «BBeneHue B aHaJIn3»

L. Boiuucaums npedebl

1 1 1 1
n2 _4n 274 g o0
1. Iim ——; 2. lim 2 :
n—o 3,12n3+1 n—oo n-1
2 2
3 lim V14 x : 4. | 6X +2x;
x—1 2X x—wo 3x2 +1
[,2 2
5. fim XX —3-1. 6. lim—~
Xx—2 X-=2 x—01—CcoS X
ﬂ 2
7 lim (x+2j X 8 fim N +2)—In2;
x—oo\ X—1 x—0 X2




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

2X X 1 _
9. Iim S =% 10, fim SN2 =%,
x—0 X X2 A/2X — 2

I1. Onpenenuts nopsinok 6. M. o(X) mpu X —> 0 ornocurensno x:

1. a(x) = In(L+3/x2 - tgx), 2. a(x) =+/2x+1-1.

I11. HaiiTu Touku pa3pbiBa pyHKIUH, yKa3aTh uX XapakTtep. [locTponTs rpaduk pyHKINN B OKPECTHOCTH TOYEK
pa3psbiBa:

0, ecnu X <0, 1
2 21—X 1
1. f(X)=x", ecu 0<x<1, 2.y=71, 3. y= 72
= X" =
X+ 2, ecmu X >1. "

KonrpoabHnas pabora
no teme «JIupdepenuuaibHoe ucunciaeHne (PyHKIHUM OHOTO NepPeMeHHOr0»
BAPHUAHT Nel

[. HailTu npousBojHbIe ciaeAyouux GyHKIUHI:

ctg(\ﬁ)
1y =(e%%% +3x)2; 2 3 +3Y =x-2y; 3y=(tg2x) V2,

dy
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO — -
X
x2 X =cos(t/2), _
Ly= 3 . 3. y=sin(x—y)
x2 _1 y =t —sint.
I11. . TTonp3ysce npaswmioM Jlonwrans HaTH Tpeaessl:
7X
. X2 1 . . cos—-
L lim|—=——-—"1] 2 lim (sihmx) 2

x—1 X—=1 Inx X->1—0




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

1

IV Ilposectn nonHoe nccnenopanne Gyaxuun Y = X€ X TIOCTPOUTH €€ rpaduk




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneinan anreGpa

1. BrHBCINTh ONperenTenn

123 -1 2 -7 -3 2 4|
11 0 -1 =2 011
o) | _42 4 2 Bloa 213
-2 0 1 -1 -3 -2 2 1|

2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepey

1 2 2 1 11 —15
2 1 -2 ]-X= 2 -8 3
2 -2 1 11 T 0

3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHME:
a) meronou Kpawmepa, b} mMaTpHYHLIM MeTOoOM

3z + 4y — 22 =26

a) r— y+3z=-2 b
dr — 3y + Hz = -2

T+ Hy— z= 5
Iz +8y+z= T

4. PemnTh cucrenmsl MeTonom aveca

Ta —3r; +dxy = -5
. T —2r; +3zy, = —4
Y 3z, 425, Sey = 12
dry +3rs —bxy = 5
r; +3r: +5zy —4dry =
ry +3re: 2z —2xy 4z, = —1
b) ry —3rs +xy —Ty —Ty = 3
w1 —dra +xz; +Ea tIT = 3
&y +2rs 4wy —wg 4Ty = —1
T, +E: —ry +xq =0
e Ty —E: +xz —zy =10
3, 4w —wz 4y =10
3r) —we 4xy —xy =10

5. Haitru coficTReHARe 3HAYEHNA M CODCTEEHHEE BEKTOPE MaTPHIL.

al A=

(=7)

4 —3 -3
b B=|1 2 1
11 2

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

a) napajiienso npasoil 3z 4 2y — 1 =10,

b) nepuespukyaapo npaMoi

r—1 y+4
—3 a2

1. CocrasiTh yparHeHId OPAMELX, Opoxosdux depes Touky M{—T,5):




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TecTupoBaHue — HE3aBUCUMBII
kontpoisib [IOKO (PT1 u PT2)

Bomnpocksr:
1. C momomuibo 37eMEeHTapHBIX TPeo0Opa30BaHUN PACIIMPEHHAS MATPHIIA CHCTEMBI JIMHEHHBIX

1 -1 20110
0 O O O O | 1| Bu6epure BepHsle yTBepskacHHs, eciu A —
01 02 0] O

ypaBHEHUI MTpHUBEIeHA K BUTY

OCHOBHAad MaTpulia CUCTCMBI, A — paciiupCHHasA MaTpuia CUCTECMBbI.

1. rang(A)=2

2. rang(A)=3

3. rang(A) =2

4. rang(A)=3

5. cucreMa cCOBMECTHa
6. cucTeMa HECOBMECTHA

2. Buicora tpeyronsauka ABC, onymennas nz sepmmuer C, ecn A(3;1;2), B(5;—-3;6),
C(3;0;4) paBHa

3. Paccrosmne Mexy hoxycamu samumca 59X +9y? —30X+18y+9=0 pasmo

X=9t+1,
4. KocuHyc 0CTpOTO yria Mexay mpameivu X+4 _Yy-1_2+5 y paBeH
y =6t,
10 -2 -1
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ tuddepeHuanom
byHKIHS MIPOM3BOIHAS
y =3/sin x dv = COS X
Y= X
33sin® x




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

y:«/sinx dv = COS X dx
2~/sin x

y= 1 dy___(msx dx
Jsinx 2+/sin® x
1 dy = — COSX
Ysinx 3%/sin® x
COS X
dy = ———dx
d 23/sin x
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S xe(/2,0).

OK3aMeH e UYro Takoe onpenenutens? [lpy kakux npeoOpa3oBaHUAX BETMUMHA OMPEIEIUTENS HE MEHIeTCS
e B kakux ciydasx omnpesenuTelb paBeH Hyar0? YTo ciiefyeT U3 paBeHCTBA ONpeAeIuTelIs Hyno?
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Haiite ompexneneHne MUHOpPa W aidreOpamyeckoro JOMOJIHEHHS DJIIEMEHTa ONpEASIUTENs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBidtoTcs TMHENHHBIE Ollepallii HaJ MaTpULamMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl pelIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHi. Pacumdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAETIEHHAS», HEOIIpeIeIEHHA» CUCTEMBI.
Hammummre dopmynst Kpamepa. B kakom cirydae oHE TPUMEHUMBI?

Urto Ha3biBaeTcs paHroM MaTpuibl? Kak oH HaxonuTcs?

Chopmymupytite Teopemy Kponekepa — Kamemm.

IIpy Kakux YCIOBHSX CHCTEMa JMHEHWHBIX ainreOpanyecKux YpaBHEHHH HMMEET MHOKECTBO
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kakue HensBecTHbIE HAa3bIBalOTCSI CBOOOIHBIMY, A KaKue Oa3suCHBIMU?

Kakune ocoOeHHOCTH pelieHus] OOHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHA Bbl
3Haere?

Kak cTpourcst pyHmameHnTanpHas cucteMa perieHui?

Kak BBIOMHAIOTCS IMHEHHBIE ONepalyy HaJl BekTopamu? KakoBsl cBOMCTBA 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JIMHEITHO 3aBUCUMBIMY, a KAKUE TUHEHHO HE3aBUCHMBIMU?

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

Kakoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

UTo HaA3BIBAETCS CKAISIPHBEIM IMpom3BereHueM BeKTOpoB? KakoBbl ero cpoiicTBa? [[ns pemeHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM IMpou3BeaecHUuEeM BeKTOpoB? KakoBbl ero coiictBa? [ns peiieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uro Ha3bIBaeTCsA CMELIAaHHBIM NpOM3BEAEHNEM BeKTOpoB? KakoBbl ero cBoicTBa? i pemeHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

3anunmTe B BEKTOPHOH W KOOPAMHATHOM (hopMax yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsmas mTuHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

JlaiiTe MOHATHE HOPMAalIbHOTO M HANPABIAIONIETO BEKTOPOB NPSAMOM Ha IMIIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXHUTE TE€OMETPUYECKUH CMBICT IapaMeTpoB
yYpaBHEHUSI.
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3anuuuTe yCIOBHS MAPAJIENBHOCTH M MEPIEHIUKYIAPHOCTH MPSIMBIX Ha IUIOCKOCTU B Cllydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHns: NpsMbIX Ha MIIOCKOCTHU?

Kak BerumcnsieTcst paccTosHUE OT TOUKH 10 MPSIMOM Ha MIIOCKOCTH?

Maiite onpenenenue IMIca U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aNUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxeMy npuBeneHus OOLIET0 ypaBHEHUS] KPUBOW BTOPOrO MOPsIKAa K KAHOHUYECKOMY
BUIY.

[aiiTe NoHsTHE NONSIPHON CUCTEMBI KOOPAUHAT.

OnummTe mapaMmeTpuaeckuil cocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[InockocTs, €€ obmiee ypaBHEHHE

Kax onpenensiercst B3auMHOE PAacOIOKEHUE IVIOCKOCTEN? 3aMMIINTE YCIOBUS NapalljIeIbHOCTH
U NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH MPSAMOM B TPOCTPAaHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpuBeeHUs OOINX YPaBHEHH NPSMON K KAHOHHUYECKOMY BUJTY.

Kak ompenennuts B3anMHOE PacIiOIOKEHUE MPSAMBIX B IPOCTPAHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOYKH J0 MPSIMOM B MPOCTPaHCTBE?

Kak ompenennuts B3anMHOE PacIioyioKeHUE MPSMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOpAAKa U HAIMUIIUTE X KAHOHWYCCKUC YPaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUU OAHON ePpEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmynupyiiTe NOHATHSI OECKOHEUHO MaJlol 1 OecKOHEeYHO OobInoi mpu X —> a byHKIHH

[TepBb1it 1 BTOpOIL 3aMevaTenbHbIE MPEICIIbI

Kak cpaBHuBaroTCsi OECKOHEYHO Maible BeNWYWHBI? YTO Takoe OTHOCHUTENbHBIH TOPSIOK
MajocTu?

Kakme OeckoHeuHO Majble Ha3bIBAIOTCS  OKBHBAJEHTHBIMH?  [lpuBeamre  mpuMepbl
SKBHUBAJIEHTHBLIX 0€CKOHEYHO MAJIBIX.

Kakumu cBolicTBamu 0071a1a10T (YHKIIMH, HEPEPHIBHBIC HA 3aMKHYTOM ITPOMEXKYTKE?

UTo MOHMMAIOT T0J] TOYKOW pa3pbiBa pyHKIMH? Kakue pa3phiBbl pa3indaroT?

Kak cBsi3aHbl MOHATHS HENPEPHIBHOCTU U U GEepeHINPYEeMOCTH (GYHKIIMUA B TOUKE?
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e 3amummre npasuia quddepeHIupoBaHns 0OpaTHON U CIOKHON QYHKINH.

e 3Samummre npaBwia auddQepeHIUpoBaHUs HESBHO 3aaHHONW (QYHKIMM W (YHKLUWH, 3aJaHHON
rapaMeTpUUYECKU.

e Uro takoe nuddepennuan Gpynkuun? KakoB ero reoMeTpuieckuii cMbICi?

e  Kakumu cBoiictBamu o0nagarot auddepeHuupyemble GyHKIHNA?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX TOPSIKOB?

e  ®opwmymna Teinopa

e Uro Takoe Touka sKcTpemyMa pyHkuuu? Kakue Touku 3KcTpemyma ObIBaroT?

e HeoOxoanmoe yciioBre CyliecTBOBaHU SKCTpeMyMa uist AuddepeHIupyeMoit QyHKIAN

e JlocTaTouHble YCIOBHS CYIIECTBOBaHMS SKCTPEMyMa

e (Cxema uccleIOBaHUS HAa IKCTpeMyM (DYHKIIMU OJHOTO EPEMEHHOTO

e (xema HaxOXACHUS HaWOONBIIETO W HAUMEHBIIEro 3HadeHHWs QYHKIUM Ha 3aMKHYTOM
MIPOMEXKYTKE.

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakwne TOYKM Ha3BIBAIOTCA TOYKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMIToTh pa3IudaroT?

e B uem cocrour mnpaBwio Jlonuranma? [ns pacKpheITHS KakKUX HEONPEAEIEHHOCTEH OHO
npumensiercs’?

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponsHas pabora

B cemecTtpe cTyaeHTHI BBIMOJHSIOT 5 KOHTPOJBHBIX PadOT, COJepXaHHe KOTOPBIX OXBAaThIBA€T BCE pa3JIEbl.
Kaxnomy ctymenTy Bblaetcs cBoil BapuanT. KOHTposibHBIE Pa0OTHI IPOBOIATCSA B Yachl NPAKTUUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHUMalbHBIH Oami ompenensercdi B COOTBETCTBHE C PEUTHHT-TUIAHOM
JTUCTIUTIITTHBI.

Kpurepun onenku 3axanus:

Banb! 32 KOHTPOIBHYIO pabOTy MOTyYalOTCsl yMHOKEHHEM MAaKCHMAJIBHOTO 0ajla, IpeyCMOTPEHHOT'0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

VI3

B cemectpe ctynentsi BemonHsoT 7 M/13 o BceM pazgenam nporpamMMbl JUCHMILTUHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoil Bapuant UJ/13, HoMep BaprHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL
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W13 pa3MmenieHsl B 3IEKTPOHHOM Kypce MO TUCLUILIHHE.

Pemenne kaxa0ro 3aanust J0JHKHO OBITh MOIPOOHBIM, C BKIIFOUCHUEM IPOMEKYTOUHBIX PACu€TOB, pacCyKICHHUH,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAHHBIX METOI0B U (hopMyJ1. 3aJaHUE BBICBUIACTCS OTACIBHBIM (ailiom,
ykasbiBaetcss @O, rpynma.

Kputepum oneHuBaHus

3a7aHue CUUTACTCS 3a4TEHHBIM, €CJIU BBITOJHEHO 00JIee MOJOBUHBI 3a1aHH

Ecnu 3a1anne He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha T0Pa0OTKY.

CryaeHThl MOTYT HCTIPABIISATh HEBEPHO PEIICHHBIC 33/IaHUs U CAaBaTh Ha MOBTOPHYIO MPoBepKy. [IpenonaBarens
MOJKET Y4eCTh UCIIPABJICHUS U JO0ABUTH OaJIIbI K MPEIBITY UM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crynmenTsl mpoxomar aBa pyOexHsrx TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEemenn B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COINacHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# (opMme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BPEMEHH HAYMHAETCS C MOMEHTa BXoja cryaeHTa B TecT. MHCTpyKTax, NMpeamIecTBYIOMNI TECTHPOBAHUIO, HE
BXOJIMT B yKazaHHoe Bpemsi. CTYZCHT MOXKET 3aKOHYUTH BBITIONIHEHHE TecTa 1o uCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH M BIQJICHUM, MMONYYCHHBIX CTYACHTAMH 32
OIIPeICIIEHHBIN TIPOMEKYTOK 00yUYECHUSI.

Kaxplii BappaHT Omiieta MOJACIUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHuid.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs] M TOSCHEHUs MpoBojsaT Ha Oymare. [lo okoHuaHHMH
TECTHPOBAHMsI IIPENOJaBaTelIi0 BbIAETCS MaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIHH.

KpuTtepun oueHKH 0JHOTO 3a1aHUSI:

® 33 KaXJ0€ NPaBMWIILHO BHITIOJHEHHOE 331aHU€E BhICTaBIIsICTCS | TECTOBBIN Oas;
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 33/IaHUH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 mememu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JACMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIA
pacmonaraeTcs Ha caite http://exam.tpu.ru B paznene «MeponpusTusi», ¥ MOXKET OBbITb BBINOJHEH KaKAbIM
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO pa3.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MOMCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbILL HAZHAYAEMCs Cpa3y Nocie KOHgepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHOU ammecmayuu 603MONCHOCMb nosmopro npotimu PT 6 pezepenviii denb, co2nacoeanHulii
¢ bropo pacnucanui TI1Y.

DK3aMeH.

Dk3aMeH OCYLIECTBISETCA B COOTBETCTBUU ¢ [lookeHneM o IpoBeIeHUH TEKYLIEro KOHTPOJIA U
npomexxyrounoit arrectauuu TITY Ha sx3ameHe cTyeHTY BbIIAIOTCS OUIIETHI, BKIIOYAIOLINE TEOPETUUCCKIE
BOIIPOCHI U MpaKkTHYecKue 3aaanus. [IpernogaBarens, IPOBEPUB padOTY, B XOJ€ YCTHOM OeceIbl CO CTYACHTOM MOXKET
3aJaBaTh BOIIPOCHI 10 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOMPOCH [0 TEOPUH M NPaKTUKe. B utore cryneHt
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 OammoB. OeHKa 3a JUCIUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a paboTy B ceMecTpe 1 9K3aMEH B COOTBETCTBUE C MMPUHITON IIKAION OI[CHUBAHUSL.

CryIeHTsl, He CAABLINE 3K3aMEH B CECCHOHHBIN MEpHO, MOTYT II€PECAATh €ro B IIEPHOABI TUKBUAALINN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO0 yTBEep>KA€HUH U BBE/IEHUU B IEWCTBHE
«CucreMbl OLICHUBAHUWS PC3YJIbTATOB O6y‘leHI/I5{ B TOMCKOM MOJUTEXHUYECKOM YHUBCPCUTETC» U N959/O,Z[
OO0 yTBepKJIEHUH U BBEJICHUU B JielicTBUE HOBOM penakuuu «llonoxeHus o mpoBeAeHUN TEKYILEro
KOHTPOJISl U TPOMEKYTOUHOM aTTectanuu B TIIY» sk3ameH 1o (pu3KKe NpoBOIUTCS B yCTHOU opMme.
CTYIIGHTy BbIIACTCA BKSaMCHaHI/IOHHBH\/’I 6I/IJ'ICT, COI[Cp)KaHII/Iﬁ TECOPECTUICCKHEC BOMIPOCHI, KAYCCTBCHHBIC 1
KOJMYeCTBEHHBIE 3aaun. Kaxplil Bompoc OuiieTa olleHnBaThes 6amioM (Bcero mo omnety 20 6asos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.
CornacHo IIKaJIbI OLICHUBAHUA PE3YJIbTATOB
18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOO0XOIUMBIE pe3yabTaThl 00yueHHsI CHOPMHUPOBAHEL,
14-17 6annoB (X0po1Io) - JOCTATOYHO MOJTHOE MOHUMAaHHE MIPEMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAaKTHIECKOI
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUpOBaHEI;
11-13 6annoB (yIOBIETBOPUTETHHO) - TIpHeMIIeMOe IOHUMAHHE TIPEJIMETA, YI0BIETBOPHTE/bHbIE 3HAHUS, yMEHHUS H
OIIBIT MPAKTHYECKOH AeSITEIbHOCTH, HEOOXOJUMBIE PE3yIbTaThl 00y4eHHs CHOPMUPOBAHEL;
0-10 6annoB (HEYIOBIETBOPUTEIBHO) - Pe3yIbTaThl 00Y4EHHs HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBAHUSM.

Pe3y.]'IBTaTBI HpOMe)I(YTO‘-IHOﬁ aTTecralnun O(i)OpMHfIIOTC?I B€AOMOCTBIO 1 BHOCATCS B 3a4Y€THYIO

KHIKKY 00y4aromerocsl.







