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Размещенное изображение


1. Poab qucuumimebl «Matematuka 1» B opMUpPOBaAaHMH KOMIIETEHIU BbIYCKHUKA:

DJ1eMeHT . Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIETEHI[HH)
. HnauKaTophbl 10CTHKeHHS] KOMIIeTeHIHIA
o6pa3oBaTejbHOM Kon
Cemect HanmenoBanne
TPOrpaMMBI KOMIIeTeHINN HanMeHoBaHHe HHAHKATOPA
p KOMIIeTeHIHH HaunmenoBanue
(TucnMnInHA, Kox naaukaropa JAOCTHKEHUSI Kon
npaktuka, F'HA)
Cnocobexn Brnaneer onbiToM pUMEHEHUS 3aKOHOB
OCYIIECTBIATH OKCK, VK(V)-1.1B1 €CTECTBEHHBIX HayK U MaTeMaTHIECKHX
KPUTUUYECKUH aHAIHU3 ’ METOJIOB ¥ MOJIENIEH JUIsl peleHus 3a/1a4
U CHHTE3 TEOPETHYECKOr0 M IMPHUKJIAJHOr0 XapaKTepa
YK(VY)-1 unopmatt, N.YK(Y)-1.1 Amnanusupyer sazady, BeleIss VK(Y)-1.1V1 VMeeT pelathb 3a1aun TeOpETUIECKOro U
NPUMEHATh : ) ee 0a30BbIE COCTABIAIOIINE ) MIPUKJIAJHOTO XapaKTepa
CHCTEMHBIH ITOAXO0]
JUISL PEIIeHUST 3HaeT 3aKOHBI ECTECTBEHHBIX HAyK U
IOCTABJICHHBIX 3271241 YK(V)-1.131 MaTeMaTH4ECKHUE METObI TEOPETHYECKOTO
Xapakrepa
Brajeer MaTeMaTHYECKUM allapaTtoM
anreOps! 1 U GepeHITHAIBHOTO
Crioco0eH NpUMEHATh HCUHCIICHUS (YHKIMY OJHOH NepeMeHHOI
Maremaruka 1 1 COOTBETCTBYIOIIMI OIK(Y)-3.1B1 ISl TIPOBEJICHHS TEOPETUIECKOTO
¢m3uKo- ITpuMensieT MaTeMaTHIECKHIT ' HCCIIEIOBaHNS H MOJEIUPOBAHNS
MaTeMaTHYeCKHI anmnapar uccle0BaHus QyHKIHUH, (HU3MYECKNX 1 XUMHYECKUX MPOLIECCOB U
anrnapar, METO/Ibl JIMHEIHOW anreOpsl, SIBJICHUH, a TaKXKe, U1 peLICHUs
aHaIN3a " 1 hepeHIHaIBHOTO U npod)ecCHOHATBHBIX 3a1a4
OIIK(Y)-3 MOJIEIIUPOBAHUS, N.0OIIK(Y)-3.1 HMHTErpaJbHOIO UCUUCIICHUS, YMeer NpUMEHSATb W3YYEHHBIE METObI
TEOPETHYECKOr0 U psnoB, auddepeHnnanbHbIX OIIK(Y)-3.1Y1 anreOppl M aHaNM3a UL pELICHUs
9KCIIEPHMEHTAILHOTO ypaBHEHHH, TEOPUH QYHKIHH CTaHJAPTHBIX 3334
HCCIIEI0BAHMUS TIPU KOMIUIEKCHOTO TIEPEMEHHOTO B 3HAaeT OCHOBHBIC MOHATHS U TEOPEMBI
peleHuu MHXEHEPHOH JeATebHOCTH JMHEHHOW W BEKTOPHOH  anreOpsl,
npoecCHOHATBHBIX OIIK(Y)-3.131 AQHAJTNTHIECKOH TreOMEeTpHH, TeopuH
3a1a4 ' JIMHEHHBIX IIPOCTPAHCTB,
uddepeHnaIbHOro UCYHUCIICHUS
(YHKIIMH OJTHOH TTepeMeHHON

2. Iloka3zarenu u METOAbI OLICHUBAHUA

“J'laHPlpyeMble Ppe3yJibTaThl Oﬁy‘leHl/Iﬂ 0 TUCHUIIIHHE

Kona unaukaropa

HaumeHoBaHue pa3jena

MeTO[ll)I OIICHUBAHHUSA

Kon HaumenoBanue JIOCTHKEHHU S M CHMILIMHBI (o1 eHOYHBbIE MePONPHUSATHS)
KOHTPOJIHPYeMoi
KOMIIeTeHIINN (MJIh ee
4acTH)
PJl1 Buazeer NVK(Y)-1.1 1. JIuneitHas anredpa KonrtponsHas pabora

OCHOBHBIMHU INIOHATHAMHA U MCTOJaMH JIMHEHHOM anre6pm,

HM.OMK(Y)-3.1

2. BexropHas anredpa

W3,




aHAJIMTHYECKOH reoMeTpun U quddhepeHnnantsHOTro
WCYUCICHUS (PYHKINH OTHON TIEpEMEHHON

3. AHanmuTHdecKas
reoMeTpus

4 BBenenue B aHaiIu3
5. uddepennuanpHoe
HCYHUCIICHUE QYHKITUN
OJIHOY IIEPEMEHHON

TectupoBanue —
HE3aBHCUMBINA KOHTPOJIb

I[TOKO

Pl12 Vmeer N.YK(Y)-1.1 1. JIuneitnas anre6pa KontponbHas pabora
BBIYKMCIIATE ONPENEUTENH, BEIIOIHATL IEHCTBUA C HN.OIK(Y)-3.1 2. BektopHas anre6pa UJ3.
MaTpULAMH, UCCIIEOBATh M PEIIATh CHCTEMBI JIMHEHHBIX 3 AHATHTHYCCKAs Tectuposanue —
anreOpanyecKuX ypaBHEHHIT; IPOU3BOIUT JICHCTBHS HAL N
BEKTOPAMH; TEOMETPUYECKH U aHATUTUYECKU TCOMCTpHs HE3aBUCHMbIM KOHTPOJIb
MPEJCTaBIATh NPSAMYIO U INIOCKOCTh; yCTaHABIUBATh 4.BBejieHue B aHajM3 HOKO
B3aUMHOE PACIOIOKEHHS PAMBIX M INIOCKOCTEH; 5. uddepennnanpHoe
IPUBOIUTE OOIIKE yPABHEHUS KPUBBIX U TIOBEPXHOCTEN K ucuncienue GyHKIUN
KAHOHHSCKOMY BHJLY 1 CTPOHTS HX; HAXOIATS MDeIeIIEL OJIHOI TepeMeHHoi
(GYHKIHMH U YMCIIOBBIX TIOCIIEN0BATENLHOCTEN; HAXOIUTh
[POU3BOIHBIE, HCCIENOBATH (DYHKIIUH OJHOTO
[IEPEMEHHOTO U CTPOMTh HX rpaduKu

PJ13 3Haer NYK(V)-1.1 1. JIuneiinas anredpa KonrposnbHast pabora
anreOpy MaTpuIl, OCHOBHBIE XapaKTEPUCTUKN MaTPHII, UX HN.OMK(Y)-3.1 2. BexTopHas anre6pa UJI3.
OTPEJIETICHHS U CBOUCTBA; METOIBI PEILEHUS CUCTEM 3 AHATHTHYCCKAS Tectuposarue —

JMHEHHBIX aNreOpandeckuX ypaBHEHHU; METOMbI
BEKTOPHOH anreOpbl; CBOWCTBA M yPaBHEHHSI OCHOBHBIX
T€OMETPHUYECKIX 00Pa30B ;0CHOBHBIE TOI0KEHUS TEOPUH
MIPEJIeIIOB; MIPAaBUIIA U METO/IbI HAXOXKICHHS POU3BOIHBIX
(hyHKIMH OTHOM MepeMeHHOH, CXeMy MOJIHOTO
uccieaoBanus (yHKIIMA

reOMETPHUSI
4.BBezeHue B aHAIN3
5. luddepennnansruoe
ucuHciIeHNe PyHKINUU
OJIHOU ITEPEMEHHON

HE3aBUCHUMBII KOHTPOJIb
HOKO

3. IIkaJja oueHUBAHUSA

[Topsimox opraHu3any OLIEHWBAHUS PE3YJIbTATOB OOYUYEHHS] B YHHBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlIeHUBaHUS pe3yabTaToB 00yueHus B TOMCKOM MonuTeXHU4YeCKoM yHHBepcuTeTe (Cructema olleHUBaHM)» (B IEHCTBYIOIIEH pedaKiim).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3y/lbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM
yueOHoil nesrenbHOCTH (M3ydeHue nucuuruimd, YUPC, HUPC, xypcoBoe mNpoeKTHpOBaHME, MPAKTHKH) OIpenensercs CyMMoill OaioB 1O
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (MTOroBast peTHHroBasi oleHka - MmakcumyMm 100 OanioB).




PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/lZIOB 3a OLIEHOYHBIE MEPONPUATHS TEKYIIEro KOHTPOJS U NPOMEXKYTOYHOW aTTecTaluu
YCTAaHABJINBAETCS KAaJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBI.

PGKOMGHI[yeMaSI mKajla Jjs OTACIIbHBIX OLCHOYHbBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
" Onpeueneﬂue OLCHKH
3aJaHUuA TPAAUIMOHHOHU OLICHKE

90%+100% «OTIMIHO» OTnMyHOE MOHNMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHNUS M BJIA/ICHUE OIBITOM MPAaKTHUECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIWYECTBOM 0aJLIOB, OJM3KUM K MAaKCUMAJILHOMY

70% - 89% «Xopomo» JocTaTouHo MOJTHOE TIOHUMAaHHUE MPEeMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTUIECKOH AeITeTbHOCTH, HEOOXOAUMBIE PE3yIIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» [TpuemneMoe NoHMMaHUE MIPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW IESTEIbHOCTH, HEOOXOJMBbIC PE3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OailiioB

0% - 54% «Heynosi.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

[IIxana s OLICHOYHBIX MEPONPUATHI dK3aMEHA
% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
. o Onpenenenue oLeHKH
3aJaHUH SK3aMEHa a1 TPAAHUHNOHHOHU OLICHKE
90%+100% 18 +20 «OTIUIHO» OTyIn4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHNE 3HAHHS, OTJIMYHbIC YMEHHUS U BIIaJICHUE OTBITOM NPaKTHYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3yNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAHUE MPEJMETa, XOPOIIUE 3HAHHUS, yMEHHS M OIIBIT IPAKTUUECKOM eI TeIbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% - 69% 11+13 «Y 1oBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHHUS U ONBIT MPAKTHYECKOH AeATEIHOCTH, HEOOX0IMMBbIE
[pE3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHbIE HpﬂMepl:l THIOBBIX KOHTPOJBbHBIX 3anaﬂnﬁ
MEpONpUATHSHA
1. KoHntponbHas KontpoabHast padora «J/Iuneiinasi anredpa»
pa60Ta BAPHUAHT Nel

~AOWw

2 4 1
1. Jlan onpeaenurens _:],; % 8‘ .
0O -1 13

a) Sanumure PA3JI0KECHUEC JAHHOI'O ONPECACIIUTEIIA 110 ‘ICTBépTOMy CTOJ'I6IIy;




Ouenoynble IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOnpUsITHS
0) BBIYMCIIUTE OTIPEICIIUTEINh, TOTyYUB MPEIBAPUTEIBEHO HYIH B KAKOH — JIMOO CTPOKE MIIH CTOJIOIIE.
X+2y—z=-1,
2. Pemmth cucteMy ypaBHEHHUH METOJJOM 00OpaTHOI MaTpHIIbI: y—z=1,
X+4y+1z=>5.

3HaueHne X BBIYMCIHTH TaKxke MeTonoM Kpamepa.

3. HccnenoBath CUCTEMY Ha COBMECTHOCTH U PCIIUTH METOJOM Faycca

Xo + X5+ X, =1

X+ Xy + Xg =4
2%, + X, +3X3 + 2%, =0,

2X, + X, +2X5 + X, =0,
2X, + X, +9%X3 +4x, =0,
2%, + X, +4X5 +3%, =0.

4. TaHa cuctemMa OHOPOJHBIX JTUHEHHBIX ypaBHEHUH

a) JlokaxxuTe, 9YTO CHCTEMa UMeeT HEeTPUBHAJIbHbIEC PEIICHNS;

0) Halinute oO1iee pereHne CUCTEMBI;
6) HalauTe HYHAAMEHTAIBHYIO CHCTEMY PELICHUIA.

. Ilpu xakux 3HaUEHUAX apameTpa A cucrema nuneiinbix YpaBHEHUNI

2 1 1 4
C PacuIMpEeHHO# MaTpuleit 1 2 1 3| coemectna?
1 20 14

KonTtponbnas padora no teme «BekTropHasi aaredpa»




Ouenoynble IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOonpUsTUs

BAPHUAHT Nel

I. Janei uernipe Bextopa: a ={4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI 4, 5, C o06pasyroT 6a3uc M HAlTH Pas3JIOKEHHE BEKTOpa J B 9TOM 0Oasuce.

2. HaiiTu KocHHyC yria Mexay BekTopamu @ u D .

3. Haiitu pymny Bektopa § = a + 2b +3¢.

1. Tansl versipe rouxn: A(1;3;0), B(4;12), C(3;,0;1), D(-4;3,5).

4, Haitru 06sém mupavuns ABCD ' u nymuny BeicoTsr , onymennoit u3 sepmmast D na rpans ABC .

—_— _

5. Haiitu npoekumio ektopa AB na ock Bexropa CD .

6. HaiiTu KoOpAMHATHI BEKTOPA [(E + E), 68] .
I1l. Tapanerorpamv nocrpoen Ha Bekropax d = p+4q, b = %(f) —{), rme |r)| =4, |ﬁ| =2,(p"g) = g

OrmpenenuTb: a) KOCUHYC TYHOTO yria MeXIy AUaroHaissMu; ©) IJIHHY BBICOTHI, ONYIIICHHON Ha CTOPOH

KonTpoabHasi padora mo TeMe «AHAJTUTHYECKAS] T€OMETPHSD
BAPUAHT Nel

1. OmpenenuTh Mpu KaKUX 3HAYCHUAX @ TPsIMast

(a+2)x + (a2 -9y + 3a°-8a+5=0 napajuiensHa ocu OX.
2. CocTaBHTh ypaBHEHHUS MPSIMBIX, TAPAIUICTBHBIX MPSMON

3x - 4y - 10 = 0 u orcrosinMx OT Hee Ha paccTosiHue d=3
3. aubl BepuiuHbl Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BBICOTHI M3 BEPIIUHB A 1 ypaBHEHUE MEAWaHBI U3 BepIIuHE C.

4. TlpuBecTH K KAHOHHYECKOMY BHJ1Y, Ha3BaTh U MIOCTPOUTH
kpuBbie:  a) 16x*+25)° +32x - 100y - 284 = 0;
6) y°-4y-20x+24=0.

5. W3 obmwux ypaBHeHwuii npsmoii :  2X+y—-3z2-9=0,
-2x+  3z+4=0
MOJYYUTh KAHOHWYECKUE U MapaMeTpUYEecKOe YPaBHEHHUS IPSIMOH.

6. Haiitn npoexnmto Toukn A4(1,2,0) Ha utockocTh
8x + 6y +8z — 25 =0.




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

7. IlocTpouTh TENO, OTPAaHUYEHHOE TOBEPXHOCTAMHU

x'=1z,
X+y=2,
y20,220.

KOHTpOJI])HaSI pa60Ta o TeMe «BBeneHne B aHaIM3»

1. Boruucaums npedeivl

1 1 1 1
n2_4n E+z+§+...+27n
et AR
2n° +1
2 2
. 1+x . BX +2x
3. lim——; 4, lim ——==;
x—1  2X x—o 3x2 41
5 |m1lﬁi:§:}- 6 |M1_J§L_
T2 X—2 ' " x—01-cosx’
x?+1 )
([ X+2) x . . In(x*+2)—-1In2,
7. hm[———j : 8. lim X
x—o\ X—1 x—0 X2
2X X :
. - . Sin(2—-x
9.Im13———3—; 10.hn1——£———).
x—0 X Xx>2 AJ2X =2

1. Onpeaenurs NopsaoK 6. M. OL(X) npu X —> O ornocurensno X:

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

I11. HaiiTn Touku pa3psiBa pyHKIHH, yKka3aTh ux xapakrep. [locrponTs rpaguk GpyHKINN B OKPECTHOCTH TOYeK pa3pbiBa:




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

0, eciu x <0, 1
2 21-x 1
1. f(X)=<x",ecmu 0<x<1, 2.y= 1 , 3. y= 7 2
il X" =
X+ 2, ecmu X >1. 121X

KonrpoabHnas padora
no reme «AuddepenunanbHoe ncunciaeHue GyHKUNUA OJHOIO IEPEMEHHOI0»
BAPUAHT Nel

I. HaiiTu npousBo/iHblIE CIeAYOMNX QYHKIHN:

X
5
Ly=(®%+302; 2 3% +3Y=x-2y; ay-@g2v) V2.

) d’y
Il. Haiiti BTOpYyIO IPON3BOTHYIO d_2 :
X
x2 X =cos(t/2), .
1Ly= . 2. . 3. y=sin(x—y)
%2 _1 y=t-sint.
I1l. . Tons3ysace npasunoM Jlonurans HAalTH Ipeaessl:
7TX
_ x2 1 _ _ COS—
L lim|=——-—"1] 2 lim (sihmx) 2
x—1 X—=1 Inx X-—>1—0
1

IV IlpoBectn nonnoe uccnenosanue Gynkuuu Yy = X€ Xu MOCTPOUTH € rpaduk




O1eHOYHbIe
MepOnpUsITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

U3.

IIpuMep BapuaHTa HHAWBUIAYAJILHBIX 3aJaHUM.

Nuueanas anreGpa

1. BrHHcINTh ONpenennTenan

12 3 -1 2 7 —3 2 4
11 0 —1 R
@) |y 2 4 —2 s 21 3
20 1 —1 3 —2 2 1

2. Haitts marpuny X u3 ypassesus. Cnenars nposepky

1 2 2 1 11 -15
2 1 2]-X= 2 -8 3
2 -2 1 , 11 7 0

3. PewnTh cHCTEMEl THHeHHLIX Y PARHEHHE!
a) meTonos Kpamepa, b) MaTpHYHLIM METOTOM

Jr+4dy—22=126 z+Hy— 2= 5
a) T— y+3z=-2 b Iz +8y+z= 7
Jr—3y+5z=-2 dr — Gy + 2z =10

4. Pemnrk cucremsl MeTonon 'ayoca

e —3zz; +4dzy = —5
. T —2z3 +3zy = —4
I T T . —hr, = 12
4z, +3re —Hzy = 5
ry +3re +hry —dry = 1
r; +3r: +2xry; —2xy 43y = —1
1] ry —2ry HxTz —Ty —ITy = 3
r; —drs Hzz; Hry +Ixy; = 3
ry +2re +zy —xy 43y = —1
xy Hre —Ez +xy =0
) xy —ry Fxy —xy =10
! 3, 4z —xz +xy =0
3z, —we 4zy —xq =0

5. HaiiTu coficTBEHHEIE 3HAMEHHS W COOCTBEHHBIE BEKTODE] MATPIL.

; 4 -3 -3
a]A:( ;_E) by B=|1 2 1
\ 11z,

AxanuTiueckan FeOMETPUA Ha NNOCKOCTH

1. CocTaBuTh YpasHedus NpAMEL, Opoxoix yepes Touky M(=T7;5) :
a) napaiiensso npamoi 3z + 2y — 1 =0,

L} matnan nETrUTaASEA T dLin




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

TectupoBanue
HE3aBHUCHUMBIN
KOHTPOJIb
IHOKO (PTI1
u PT2)

Bomnpocsr:
1. C nomouipto 31€eMeHTapHBIX [TPeoOpa30BaHUil paCIIMPEHHAs MaTPULIA CUCTEMbI JINHEHHBIX ypaBHEHUH

1 -1 20110
npusenesakBuxy |0 O O O O | 1| BriGepure BepHbie yTBepikaeHHUs, eclu A — OCHOBHAS MATPHUIIA

01 02010

CHUCTCMBI, A — paciiupC€HHasA MaTpula CUCTEMBIL.

1. rang(A)=2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cuctemMa cCoBMeCTHa

6. cucTeMa HECOBMECTHA

2. Boicora tpeyronsauka ABC, onymennas us Bepmunsr C, ecmn A(3;1,2), B(5;—3;6), C(3;0;4)
paBHa

3. Paccrostane Mexay hoKycamu AJUTUIICa 5x° + 9y2 —-30x+18y+9=0 pasno

X=9t+1,
4. KocuHyc OCTpOTo yriaa Mexay mpambimu X+4 _Y-1_Z+5 y 6t paBeH
10 -2 -1 y=5%
2=3-2t
5. YcTaHOBUTE COOTBETCTBHE MeXAY QyHKIMEH U €€ nuddepeHnnanom
byHKIMS MPOU3BOAHAS
y:?/sinx _ COsX
3sin® x




OneHovHbIe

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

MepOonpUsTUs
y:afsinx dv = COS X dx
2+/sin X
y= 1 dy = COSX 4
Jsin x 2+/sin® x
y= 1 dy = COSX 4y
Ysinx 33sin’ x
COS X
dy=—22_ dx
23/sin x
1
dy = — = dx
2+/sin x
| (1+ x3j
3
6. Onpenenure MOPSIOK MAJOCTH OECKOHEYHO Majlol (PyHKIIUU X ) OTHOCHUTEILHO 1 npu X — o
X X
K= .
7. DyHKIMA y =6X-e 2" yObIBaeT ISt 3HAUCHHUH X
1'X € (—x;1/2)
2. X € (1/2;+0)
3. xe(—o0;-1/2) U 1/ 2;+x)
4. xe(-1/2;+x)
S xe(/2:0).
BKSaMeH (] LITO TaKO€ OHpC):[CJ'II/ITeHL? HpI/I KaKHux npeo6pa30BaHI/1$[X BCJIMYMHA ONPCACIIUTECIISL HC MCHACTCA

e B kxakmux ClIydadax onpcACIMTC/Ib PAaBCH Hy.]'HO? Yro CJICAYCT U3 paBCHCTBA OIIPCACINUTCIIA Hy.]'IIO?
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Haiite ompenenenre MUHOPA U anreOpandecKoro AOMOTHEHHS dyeMeHTa onpeaenutensi. Chopmynupyiire
MIPABIIIO BEIYHMCIICHHS OTIPEACITUTENS.

Kak ocymiecTBisitoTCS TMHEHHBIE OTIepauy Ha/l MaTpUIIaMH?

Kak mepemHoxaroTcst 1Be Matpuibi? CBOMCTBA TPOU3BEICHIS MaTPHII.

KaxoBa cxema HaxoxaeHUs 00paTHOM MaTPHITHI?

Haiite ompeneneHust pemieHnss CHCTEMBI TMHEWHBIX alreOpanveckux ypaBHeHUH. Pacmmdpyiite moHsITHA
«COBMECTHasI», «<HECOBMECTHAs», «ONpeAeIEHHASD), HEONPeAEIEHHA» CUCTEMBI.

Hamummre gpopmynst Kpamepa. B kakom ciydae OHU IPUMEHUMBI?

Uro HasbiBaeTcs panrom marpuilsl? Kak on Haxoaurcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[lpn kakuxX ycIOBUSX CHUCTEMa JIMHEHHBIX anreOpanvyeckux YpaBHEHHH HMEET MHOXECTBO PEIICHHA?
Korna ona umeer eaHCTBEHHOE pelieHue?

Onumute Meton ['aycca pemeHust CUCTEM JIMHEUHBIX YpaBHEHUM.

Kakue Hen3BecTHBIC HA3BIBAIOTCSI CBOOOIHBIMY, a KaKue Oa3UCHBIMU?

Kakue ocobeHHOCTH pelieHus] OAHOPOIHBIX CUCTEM JTMHEHHBIX alreOpandecKux ypaBHeHU Brl 3HaeTe?
Kak ctpoutcst pyHIaMeHTaNbHAS CUCTEMA PEIICHHI?

Kax BBINOMHAIOTCS TMHEHHBIE ONepaly Hall BeKTopaMu? KakoBbl CBOMCTBA ATUX ONepanuii?

Kaxkue BekTOpa Ha3bIBalOTCS JIMHEHHO 3aBUCUMBIMH, a KAKUE JIMHEHHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakne BekTopa 00pa3yroT 0a3uc Ha MIIOCKOCTH U B IPOCTPAHCTBE?

Kakoti 6a3uc Ha3BIBAIOT IEKAPTOBBIM?

UTto Takoe KOOpAUHATHI BEKTOpa?

UTOo Ha3bIBaeTCSl CKAISPHBIM MpOU3BeleHHEM BeKTOpoB? KakoBwl ero cpoiictBa? Jljig pelICHUs KaKUX
3a/1a4 ¥ KaK OHO MOKET OBITh UCTIOJIB30BaHO?

UTo Ha3pIBaeTCS BEKTOPHBIM IMpou3BelecHHEM BeKTOpoB? KakoBbl ero cpoiictBa? i peleHUs KakUx
3a/1a4 ¥ KaK OHO MOKET OBITh UCTIOIB30BaHO?

Uro Ha3bpIBaeTCs CMENIaHHBIM Ipou3BefeHreM BeKTopoB? KakoBwl ero cpoiictBa? [l pemieHust Kakux
3aj]]a4 ¥ Kak OHO MOKET OBITh UCIIOJIb30BaHO?

3anummTe B BEKTOPHOH W KOOPIAMHATHOW (opMax YCIOBUS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTA H
KOMIUTAHApHOCTH BEKTOPOB.

[Ipsmas TUHMA Ha TUIOCKOCTH, €€ o0liee ypaBHEHHE

JaiiTe mOHATHE HOPMAJBPHOTO W HANpABJAIOIIETO0 BEKTOPOB TPSAMOM HA IUIOCKOCTH, YIJIOBOTO
kod(umenTa.

3anummTe pa3uyHbIe BUABI IPSMON U YKaKUTE TE€OMETPHUYECKU CMBICI TApaMeTPOB YPABHEHHS.
3anummTe yCIoBHUS MapajuIeIbHOCTH M MEPISHINKYIIPHOCTH NPSIMBIX Ha IUIOCKOCTH B CIIy4Yae Pa3IndHbIX




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

BUJIOB YPaBHEHHUH IPSAMBIX.

Kak HaliTi TOUKY nepecedeHuns IpSAMbIX Ha TTOCKOCTH?

Kak BeIuuCsieTcs: pacCTOSIHUE OT TOYKHU 10 MPSIMOM Ha IIIOCKOCTH?

[aiite onpeneneHue 3MIMIICA U 3aIIUIIUTE €r0 KAHOHUYECKOE ypaBHEHHE.

[aiite onpexnenenue runepOobl U 3alUIIUTE €€ KAHOHUYECKOE ypaBHEHHUE

[aiite onpenenenue napaboibl U 3aNUIINTE €€ KAHOHMYECKOE YPaBHEHHE

W3znoxute cxemy MpUBEACHUS 0OLIero ypaBHEHHUS! KPUBOW BTOPOTO MOPsAKAa K KAHOHUYECKOMY BUIY.
JlaiiTe noHsATHE NOJISIPHON CUCTEMBI KOOPJAUHAT.

Onuimre napaMeTpudeckuii crnocod NOCTPOSHUs! TMHUI Ha TIIOCKOCTH

[TnockocTs, €€ oblee ypaBHEHHE

Kak ompenensercs B3auMHOE pacloOKEHHE IUIOCKOCTeH? 3amuIluTe YCIOBUS MapajyieIbHOCTH U
HNEPHEHANKYIJISIPHOCTH INIOCKOCTEM.

Kak BeryncnsieTcst paccTossHUE OT TOUKH JI0 TNIOCKOCTH?

3anummuTe pasnuyHble BUABI YpaBHEHUH NpPSIMON B IPOCTPAHCTBE M TMOSCHUTE CMBICH TapaMeTpoB,
BXOJIAIINX B YPaBHEHUS.

W3noxure cxemy MpUBEACHUS OOLIMX YpaBHEHUN NPSAMON K KAHOHMYECKOMY BUIY.

Kak onpenennTs B3aMMHOE PacIioyioKEHUE IPSAMBIX B IPOCTPAHCTBE?

Kax Berumcisiercss pacCTossHAE OT TOUKHU A0 IPSIMOM B MPOCTpaHCTBE?

Kak onpenenuTs B3aMMHOE PacIoyioKeHHE NPSIMON U INIOCKOCTH ?

Kak nmercs Touka nepecedyeHus npsMon U IIIOCKOCTH?

Ha3zoBuTe MoBepXHOCTH BTOPOTO MOPSAKA M HAMMIINTE UX KAHOHUYECKUE YPAaBHEHHUSI.
CdopmynupyiiTe NOHATHE Ipeesia YUCIOBOM NOCIEA0BATEILHOCTH

CopmynupyiiTe noHsaTie npeaena QyHKIUN OJHOMN EpeMEHHOM

Yto Takoe OJHOCTOPOHHUE Mpeaesbl (YHKIUHN B TOUKE?

ChopmynupyiiTe NOHATHS OECKOHEUHO Majlol 1 OeckoHeuHO Ooinbioi mpu X —> a byHKrHH

[lepBbIil 1 BTOpOi 3aMe4aTeIbHbIE IPEACIIBI

Kak cpaBHUBarOTCS 6ECKOHEYHO Maible BeMUIUHbBI? YTO Takoe OTHOCHUTENBHBIHN MOPSI0K MajJoCTH?

Kakne OeckoHEUHO Majble Ha3bIBAalOTCS SKBUBaJeHTHHIMU? [IpuBeaute mpuMepbl 3SKBUBAJICHTHBIX
0ECKOHEYHO MaJbIX.

Kaxumu cBoiictBamu 001a/1a10T GyHKIIMK, HETIPEPHIBHBIE HA 3aMKHYTOM MTPOMEXYTKE?

UTo NOHUMAIOT MO/ TOYKOH pa3psiBa ¢pyHKImH? Kakue pa3pbIBeI pa3nuyaroT?

Kak cBsi3aHBI TOHATHST HETIPEPBHIBHOCTH U TN PepeHIIMPYeMOCTH GYHKITUH B TOUKE?

3anummTe npasuia audhepeHIpoBaHusi 00paTHON U CIIOXKHOU (BYHKITUH.

3anumure npaBwia JubGEPEHIMPOBAHUS HESIBHO 3aJaHHOW (GYHKIMM W (DYHKIWH, 33JaHHOU
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MapaMeTpPHIECKH.
Uro rakoe muddepenmman pynknnn? KakoB ero reoMeTpuIecKuil CMBICT?

Kaxumu cBoiictBamu ob6nanatot auddepeniupyemoie GyHKITAN?

Kax maxomsarcs auddhepeHIaibl 1 MPpON3BOIHBIC BBICIIHX MOPSIKOB?

®opmyna Telnopa

Uro Ttakoe Touka 3kcTpemyMa ¢pyHkmmn? Kakue ToOuku 3KcTpeMyMa ObIBAOT?

Heob6xomumoe ycnoBHe CyIecTBOBaHHS IKCTpeMyMa AJis nudepeHurpyemoit pyHkuun
JocTaTtouHble ycnoBHs CYIIECTBOBAHHSI SKCTpEMyMa

CxeMa ucciae10BaHus Ha SKCTPEMYM (QYHKIUH OHOTO TIEPEMEHHOTO

Cxema HaxoX/IeHHsI HaOOJBIIIEr0 U HAUMEHBIIETO 3HaUYeHHsI (PYHKIIMY Ha 3aMKHYTOM TPOMEXKYTKE.
[aiite onpeseneHue BBIMYKIOCTA M BOTHYTOCTH KPUBOW Ha TIPOMEKYTKE.

Kakue Touku Ha3bIBAIOTCA TOUKaMH eperuoa?

UYro Ha3biBaeTCS acUMIITOTON rpaduka pyHkiun? Kakne acuMOToThl pa3nndaroT?

B uem coctout mpasmito Jlonutans? J{ns packpbITUSI KaKUX HEONPEAeIEHHOCTENH OHO TIPUMEHSIETCS?

5. Mertoanueckne yKazanus o npoieaype oueHuBaHus

OueHoYHbIe MeponpusaTHus

l'lpouenypa NMPOBE/ICHUS OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHusd

1.

KonTtponbHas pabora

B cemecTpe cTyOeHTHI BBIONHSIOT 5 KOHTPOJILHBIX Pa0OT, COAEpIKaHHUE KOTOPHIX OXBaTBHIBAET BCE pPa3JIEibl.
Kaxnomy ctynenTy Beigaercsi cBoi BapuaHT. KoHTponbHBIE paOOTHI MPOBOASTCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KOKIYyI0 KOHTPOJBbHYIO pabOTy MakCHUMalbHBIH Oann ompeaensercss B COOTBETCTBHE C PEHTHHI-TUIAHOM
JTUCIUTIITUHBI.

Kpurtepumn oueHku 3aiaHusi:

Banbl 32 KOHTPOIBbHYIO pabOTy MOJIy4arOTCsl yMHOKEHHEM MaKCUMAJIBHOTO Oajlia, peyCMOTPEHHOr' 0 32 Hee B
COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

W13

B cemecTtpe cTynents! BeinonssitoT 7 /13 mo BceM pazgenam nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B
rpymre cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
TPYIIIbL.

W13 pa3melieHsl B 3IEKTPOHHOM KypCe IO JUCIUIUIHHE.

Pemenue kaxnoro 3aganus JOHKHO OBITH TOJIPOOHBIM, C BKIIFOUSHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHUIA,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOJIOB U (hopMyil. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aitom,
ykazpiBaetcst DU O, rpynma.
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Kpurepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee ITOJIOBUHBI 3aaHNi
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpAILAETCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U C]aBaTh HA TIOBTOPHYIO MpoBepKy. [IpenmogaBarens
MOJXKET y4eCTh UCIIPABICHUS U JOOABUTH OAIIBI K TPEIBIIYITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexnbix TectupoBanusi (PT1 um PT2) Bo Bpems koHdepeHU-Henenu B
cepeArHEe M KOHLE TEKYIIEro CeMecTpa COIVIacHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcst B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 0e3 mepepsiBa. OTCUET
BPEMEHHM HA4YMHAECTCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTax, IpenIIECTBYIOUIMN TECTHPOBAaHUIO, HE
BXOIMT B yKazaHHOE BpeMs. CTyICHT MOXKET 3aKOHUYUTH BBIIOIHEHHE TecTa 10 HCTeUeHHUs] OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI M BIaJeHWH, MOJYYSHHBIX CTYACHTaAMH 3a
OTIpEICIICHHBIN MTPOMEKYTOK 00yUYECHHSI.

Kaxxnpiii BapuaHT OWjIeTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjeiiaM XUMHH U cofepuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHHs M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcCyxaeHue
PE3YILTATOB TECTUPOBAHUA MTPOBOJUTCA HA KOHCYJIbTAllUU.

KpuTepun oneHKH 0HOTO0 32/1aHUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNE BBICTABISETCS | TECTOBBIN Oai;
® 33 HETPaBWJIHHO BBIMOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asios;
e JUIA 33JaHUi ¢ BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
I10CJIE/I0BATEIIbHOCTH IPEyCMOTPEHO YaCTUYHOE OLICHUBAHUE.
MaxkcuManbHbId CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasaene «MeponmpHusTHS», ¥ MOXET OBITh BBIMOJHEH KaXIbIM
CTYZEHTOM HEOTpaHMYEHHOE YHCII0 Pas.
Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedeHuss mecmupo8aHusi MO YBANICUMENbHOU Npuuune,
npedycMOmpeHa 603MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbLU HAZHAYAeMC s Cpa3y nocie KOHpepeHy-
Heoenu.



http://exam.tpu.ru/
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Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U MeHee, 00YUAOWUMCS NPe0OCMAasNsemcs 8 nepuoo
meKywel npoMeNCymouHoOU ammecmayuy 803MOACHOCb nosmopHo npoumu PT 6 pezepanviil denv, coenacosanibiil
¢ bropo pacnucanui TI1Y.

DK3aMeH.

DK3aMeH OCYHIECTBIIAETCS B COOTBETCTBUU C [lonoxeHneM o mpoBeACHUH TEKYILET0 KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3amene cTyeHTY BBIIAIOTCS OUIICTBI, BKIFOYAIOIIHE TEOPSTHUCCKHE
BONIPOCHI U IpakTuieckue 3ananus. [IpemonaBarens, mpoBepuB paboTy, B X0/1e YCTHON O€CebI CO CTYIEHTOM MOXKET
3alaBaTb BONIPOCHI IO CaMOMY 6I/IJ'ICTy, a TaKXK€ JOIMOJIHUTECIBHBIC BOIIPOCHI 11O TCOPUHU U IIPAKTUKE. B nTore CTYACHT
HaOMpaeT UTOTOBBIH 0aJl 32 9K3aMeH, MakcuMaibHO 20 6asoB. OueHka 3a TUCHUIUIMHY QOPMUPYETCs KaK UTOTOBast
3a paboTy B ceMecTpe M 3K3aMeH B COOTBETCTBHE C PHHSITOM IIKATION OLCHHBAHUS.

CTYI[CHTI)I, HC CIaBIIMEC 5K3aMCH B CECCHUOHHLIN Iepuoa, MOryT rnepecaaTsb €ro B rICPUOJAbl JTUKBUAALITNN
3a10JDKEHHOCTEN B COOTBETCTBUE € ACUCTBYIOLIEH MTPpOLEypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBepkIeHHH 1 BBEICHUH B JIECTBHE
«CucreMbl OLICHUBAHUS PE3YJIbTATOB O6y‘leHI/I5{ B TOMCKOM MOJUTEXHUYECKOM YHUBCPCUTETC» U N959/0I[
OO0 yTBepKIeHUH U BBEJICHUU B JAelicTBUE HOBOU penakuuu «llonoxeHus o npoBeAEHUH TEKYILErO
KOHTPOJIS U TpoMexyTouHol arrectaiuu B TITY» sx3amen no ¢usuke mpoBoIUTCS B YCTHOM popme.
CTYIIGHTy BbIAACTCA 3K3aMeHaHHOHHBIﬁ 6I/IJICT, COI[Cp)KaIIIPIfI TCOPCTUUCCKHUEC BOIIPOCHI, KAYCCTBCHHBLIC U
KOJIMYeCTBEHHBIE 3aaun. Kaxaplil Bompoc OuiieTa olleHnBaThes 6amioM (Bcero mo omnety 20 6amos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.
CornacHo IIKajbI OLICHUBAHUA PE3YJIbTATOB
18-20 6amioB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHUS U BIAJCHUE OIIBITOM IPAKTUYECKOU JEATEIBHOCTH,
HEO0OXOIMMBIE Pe3yIbTaThl 00y4ueHus1 cHOPMHUPOBAHBI;
14-17 6annoB (XOpOILIO) - TOCTATOYHO MOJTHOE MOHMMaHHE TPEeIMETa, XOPOLINE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOM
JeATeNbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;
11-13 6annoB (yIOBIETBOPUTENHHO) - TipHeMIEMOE IOHUMAHHE [PEMETA, yIOBIETBOPHUTENLHBIE 3HAHNUS, YMEHHUS U
OIIBIT NIPAKTUYECKOH JeATeIbHOCTH, HEOOXOANMBIE PE3YJIbTaThl 00yUeHHS cHOPMHUPOBAHEL;
0-10 Gamnos (Hey)IOBJ'IeTBOpI/ITeHBHO) - pe3yabTaThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAIBHO 10CTATOUHBIM
TpeOOBaHUIM.

Pe3y.]'IBTaTI)I HpOMe)I(YTOqHOﬁ aTTecralnn O(i)OpMHHIOTC?I B€AOMOCTBIO 1 BHOCATCS B 3a4Y€THYIO

KHIKKY 00y4aromerocs.






