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

CocrasJsioniie pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIIETEHIHHN)

JJeMeHT ”
. HnauKaTophbl 10CTHKeHHS] KOMIIeTeHIHI
o0pa3oBaTebHOI Kon
Cemec HanmenoBanue
NPOrpaMMbI KOMIIETeHIH HaumenoBanue
P KOMINETEHIHI Kon Hanmenopanue
(rucunnianua, HHAMKATOPA J0CTHKEeHHSI Kon
HHAMKATOpPa
npaktuka, [ MA)
Crioco0eH oCyILIeCTBISATh Biazeer ombIToM NpUMEHEHHUs 3aKOHOB €CTECTBEHHBIX HAyK
MIOUCK, KPUTHYECKUI VK(V)-1.1B1 U MaTEMAaTHYECKUX METOZOB M MOAENEH I pelieHus 3a1ad
aHaJIU3 U CHHTE3 AHanu3upyer 3aaadqy, TEOPETHYECKOro U NPUKJIATHOIO XapaKTepa
YK(V)-1 uHbOpMaLHH, TPUMEHSTH N.YK(Y)-1.1 BBIZIEISISE ee Ga30BbIe VK(Y)-11V1 VYMeer pemats 3amadd TEOPETHYECKOTO U MPHKIATHOTO
CHCTEMHBII IOIXOA IS COCTaBIISIOIIIE ) XapakTepa
PpellIeHus] IOCTaBIeHHBIX VK(Y)-1.131 3HaeT 3aKOHBl ECTECTBEHHBIX HAayK H MaTeMaTH4ecKue
3a1a4 ) METO/Ibl TEOPETHIECKOTO XapakTepa
Brageer MareMaTHYeCKMM  ammapatoM — anredpel |
IMpumenser o
CriocoOeH NpUMEeHATh ATeMATHYCCKHH anana mupdepeHaIbHOr0  MCUMCIeHUs — QYHKUMH — OJHOM
o MaTeMaTHYeCKHH amlmapaT .
MaremaTuka 1 1 COOTBETCTBYIOIINH p\, TIEPEMEHHOM ISt MPOBEJICHHS TEOPETUYECKOr o
. uccieoBaHus (pyHKIHNI, OIIK(Y)-2.1B1
(hM3HUKO-MaTeMaTHYECKHUH L HCCIIEOBaHUS W MOJCIHMPOBAaHUS  (PU3MUYECKUX |
JIMHEIHOW anreOpsl, o
anmnapar, MEeTO/Ibl aHalIH3a XMMHYECKHX IPOILIECCOB U SBJICHUM, a TaKxkKe, U PEIIeHUs.
1 MOZICJIHPOBAHHUS B A epeiuatLHoro po(ecCHOHAIBHEIX 33184
OIIK(Y)-2 P N.OIIK(Y)-2.1. HMHTETrPaJbHOIO UCUUCIIEHHUS,
TEOPETHUYECKHUX U YMeeT IPUMEHSTh M3y4EeHHBIE METOJBI anreOpsl M aHaIn3a
psinoB, auddepeHnnaTbHbIX OIIK(Y)-2.1V1
9KCIIEPHMEHTAIBHBIX ypaBHEHHUL, TeopHH JULSL pellieH s CTaHJAPTHBIX 3a/1a4
HCCIIEIOBaHNSX IIPH o ’ 3HaeT OCHOBHBIE IIOHATHS U TEOPeMBl JIMHEHHOH W
N (DYHKIUH KOMIUIEKCHOTO M 5 o
. BEKTOPHOH anreOphl, aHAJIUTUYECKOH TI'EOMETPHM, TEOpHU
P MEPEMEHHOT0 B HH)KEHEPHOI OIIK(Y)-2.131 P PrL, Tpuu, P
npodeccHOHaNbHBIX 3a/1a4 EATETHHOCTH JMHEHHBIX MPOCTPAHCTB, AU(GhEepEeHIHATPHOTO HCUYUCICHUS
(YHKIMH OJTHOM IIepeMeHHOH

2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA

IliaHupyeMble pe3y/IbTaThl 00yYEeHHS 110 JUCHHILINHE

Koa unaukaropa

HaumenoBanue pa3aeaa

MeTo/abl OLleHHBAHUS

Kon HaumeHoBanue JOCTHIKEHHUSI JAHCHMILTHHBI (oleHoYHbIE MEPONPHSITHS)
KOHTPOJIMPYeMOoi
KoMIeTeHInH (/I ee
YaCTH)
PI1 Bnaneer N.YK(Y)-1.1 1. Jluneitnas anreOpa KOHTpOHLHaH pa60Ta
OCHOBHBIMHM MOHATHUSIMU U METOJIAMHU JIMHEHHOMN aHFe6 bl 2 Bekxropnas aHFGG a
A Pl W.OTIK(Y)-2.1 p p nas.

AHAIIMTHYECKOH reoMeTpun U JudhepeHInaTbHOT0 HCUHCICHUS
(GYHKIMM OHON TIepeMeHHON

3. AHaJIUTHYECKAsi TEOMETPHS
4.BBenenyve B aHaan3

5. AnddepennmansHoe
ncuucienne QyHKIUH OJJHOH
NIepeMEHHON

TecTupoBaHue — HE3aBUCUMBII
koHTpoisb [JOKO




P2 Ymeer NYK(Y)-1.1 1. Jluneitnas anrebpa KOHTpOHBHaﬂ paGOTa
BBIYHCIIATH ONPEJCTIUTEINH, BBIIOIHAT ASHCTBUS C MaTpHLIAMH 2. BekTopHas anredpa
P P * | LOIK(Y)-2.1 p p UJ13.

i ' ' 3.AHanuTHYECKasi TeOMETPHS o

I/ICCJIGZ[OBB\.’TL U pemartb CI/ICTeMBIu JMHEHHBIX anreOpandecKux 1 Broorme » p TecTUpOBaHHE — HE3aBUCHMBIH
aBHEHHUH;  NPOU3BOIUTH eHcTBUA  HA, BEKTOPaMH; :
P - P 8 8 ! P 5. IuddepenmmansHoe konrposs [IOKO
TEOMETPHUYECKH W aHAJTUTHYECKH IPEACTABIITE MPAMYIO U .
ncuucieHne QyHKIUA OJHOH
IUIOCKOCTh; YCTaHABIMBATh B3aHMMHOE PACIIOJIOKEHUS HPSMBIX TTepeMeHHOI
U TUIOCKOCTEH; NPUBOAWTH OOIIME YPaBHEHUS KpPUBBIX H
MOBEPXHOCTEH K KAHOHUYECKOMY BHIY U CTPOUTH UX; HAXOJUTh
npeaensl  (YHKIMH W YHCIOBBIX  ITOCJIEJOBATEIbHOCTEH;
HAaXOJHUTh IPOM3BOJAHBIE, HCCIENOBAaTh (YHKIHMH OJHOTIO
MIEPEMEHHOT'0 U CTPOUTH UX Tpaduku
PO 3 3HaeT NVYK(Y)-1.1 1. Jluneiinas anredpa KonrposnbsHast paborta

anreOpy MAarpull, OCHOBHBIC XapaKTEPUCTUKM MATpHll, HUX | 1 OITK(Y)-2.1 2. BexropHas anrebpa nJ13.
OTIpeIECNICHAsI M CBOMCTBA; METOIBI PEIICHHUS CHCTEM JIMHEHHBIX i-ggg;:;;:i(’:z:ﬂ FIESOMeTPHﬂ TecTHpPOBaHMEe — HE3aBHCHMBIIt
anreOpanvyecKuX YpaBHEHHUH; METOObl BEKTOPHOW anreOpsl; 5: JinddepenmabHoe xoHTposb LIOKO
CBOMCTBA M YypaBHEHUS OCHOBHBIX TI'€OMETPHUCCKUX 00pa3zoB ucuuciicHre QyHKIIMU OHON
;OCHOBHBIE TIOJIOKEHHUS TEOPUH IPENeNIOB; MpaBMiia U METOJBI TIepeMEHHOI
HaXOXJIEHUS! TPOM3BOJAHBIX (QYHKIHMH OJHOI IepeMEeHHOHH,
CXeMY IOJIHOTO UCCIIeOBaHUs QYHKIIUU

3. IIkajga oueHuBaHUA

[Topsimoxk opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYyUEHHsS] B YHHUBEPCUTETE PErIaMEHTHUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM —
«CucreMa OIICHUBAHUS Pe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIlnm ).
Hcnonb3yercst OalbHO-PEUTHHIOBasl CHCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oneHka (TpaJullMOHHAs W JIMTEpHas) MO BUAAM
yueOHoOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OMNpPENENsIeTcs CyMMON OauioB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTalluu (UTOroBas peUTHHIoBast olleHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS CooTBeTCTBHE

. OnpeeieHne OLEHKH
3aIaHUsA TPaAMIMOHHOI OLEHKe




90%+100% «OTIUIHO» OTin4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HaHMS, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NMPAKTUYECKOH e TeTbHOCTH,
HEOoOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OJM3KUM K MAaKCHMAJILHOMY
70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPeIMETa, XOPOILe 3HAHUS, YMEHHS U OITBIT IPAKTHUECKOH eATeIbHOCTH, HEOOXOANMBIE PE3YJIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaIlIOB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS H OTIBIT IPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIC Pe3yIbTaThI
00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0aiIioB
0% - 54% «Heymosi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPEOOBaHHUIM
[IIxana 15 OLICHOYHBIX MEPONPUATHM dK3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaIMIHOHHOIi OlleHKe Onpeneaenne onenic
90%+100% 18 +20 «OTIUIHO» OTiIn4yHOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HAHUA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTHYECKOH e TeTbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OILIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIOB
55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHNE NIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT IPAKTHIECKOH AEATEIBHOCTH, HEOOXOIMMBbIE
[pE3yNBTaThl 00Y4EHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIILHO JOCTATOYHBIM TPEOOBAHUIM

1. TlepeuyeHb TUNOBBIX 3aJaHUI

OueHoYHbIe MeponpusaTHS

l'lpnMepu THINOBBIX KOHTPOJbHbIX 3aaHuit

1.

KonrponsHas pabora

KonTtpoabHnas padora «J/Iuneiinas anredpa»
BAPHUAHT Nel

~AOW

2 1
1. Jlan onpenenutens :]_;' (])' .
0

@) 3anumuTe pasiokeHHe JaHHOTO OIPEAEIUTENS 10 YeTBEPTOMY CTOJIOIY;
0) BBIYHCIIHTE ONIPEACINUTENb, TOIYIHB IPEIBAPUTEIEHO HYJIN B KaKOil — IMO0 CTPOKE MIIN CTOJIOIE.

X+2y—-2=-1
Jy—-z=1,
X+4y+2z=5.

2. Pemnth cucTeMy ypaBHEHHH METOJIOM 00OpaTHOM MaTpHIIbI:




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

3HaueHnue X BBIUMCIIMTH TAKXKE METOAOM KpaMepa.

3. UccnenoBath cucTeMy Ha COBMECTHOCTH M peIIUTh MeTonoM ["aycca
Xo + X3+ X, =1

X; + Xy + Xg =4

2%, + X, +3X53 + 2%, =0,
2%, + X, +2X5 + X, =0,
2%, + X, +5%X3 + 4%, =0,
2X, + X, +4X5 +3%X, =0.

4. lana cuctemMa OTHOPOJHBIX JIMHEHHBIX YpaBHEHUH

a) Jlokaxxute, 9TO CHCTEMa UMEET HETPUBHAJIbHBIC PEIICHUS;
0) Haiinute o01ee pemeHne CUCTEMBL;
6) HaliaKuTe QYHIAMEHTAIBHYIO CUCTEMY PEIICHHUI.

. IIpu xakux 3HaYEHUSIX Mapamerpa A cncrema nmueitHBIx YpaBHEHUH

2 1 1 4
C pacIIMpeHHO MaTpuIeit 1 A 1 3| cosmecrna?
1 20 14

Kontpoabsnas pabora no teme «BexkropHas ajnredpa»
BAPHUAHT Nel

|. lanbi vernipe pextopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7,8}.

1.Jokasats, uto BekTopsl @,0,C 06pasyror Gasuc u Haiitu pasnoxenue Bextopa U B 3TOM Gazuce.

2. HaiiTi KoCHHYC yryia MKy Bektopamu a u D .




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

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

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

4. Haiitu 06sém mupamvunsl ABCD u nymmny BeicoTsn , onymennoii u3 sepumast D na rpans ABC .

5. Haittu npoekuuto Bektopa AB Ha ock Bektopa CD .

6. HaiiTu koopIuHaTHI BEKTOpa [(ﬁ + KB),EB] .
1. MapaniesorpaMv nocTpoen Ha Bektopax a = p+4q, b = %(f) —(), rze |r)| =4, |Ci| =2,(p"g) = g :

Omnpenenuts: a) KOCHHYC TYNOTO YIJIa MEXIy ANarOHANSIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonrpoabHas padora no reMe «AHATUTHYECKAs] TeOMETPHUS»
BAPUAHT Nel

1. Omnpenenuth MpU KAaKUX 3HAYCHHUSIX @ TpsAMast

(a+2)x + (a2 -9y + 3a*-8a+5=0 napaiiensHa ocu OX.
2. CocTaBUTh YpaBHEHHS NPSAMBIX, HapalIeIbHBIX MPSMON

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

CocraBuTth YPaBHECHUEC BLICOTHI U3 BEPUINHBI Amn YPaBHCHUC ME€AUAHbI U3 BEPUINHBI C.

4. TlpuBecTH K KAHOHUYECKOMY BHIY, Ha3BaTh ¥ OCTPOUTb
kpuBble:  a) 16x°+ 25" +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.

5. W3 obmux ypaBHeHnit npsimoit :  2X +y—3z2-9 =0,
22x+ 3z+4=0
MOJIYYHUTh KAHOHHYECKUE | MapaMETPUIECKOE YPABHCHUS MPSMOM.

6. Haiitu npoexumto Touku A4(1,2,0) Ha iockocTh
8x + 6y +8z2-25=0.

7. HOCTpOI/ITB TCJI0, OTPAHUYCHHOC TOBCPXHOCTIAMU
x’=z,
X+y= 2,
y=>0,2>0.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

KOHTpOJIbHaH paﬁoTa no teMe «BBegeHue B aHAIHN3»

I. Boiyucaums npedesivl

1. lim Vn—4n .
" o 3,/2n3+1 ’ " oo n-1

/ 2 2
x—1 2X x—o 3x2 +1

/2_ _ 2
5. fim YX =3-1. X

X 6. lim —;
Xx—2 X-=2 x—01—cos x
x4t ,
7 lim (x+2j X 8. lim In(x +2)—In2;
x—oo\ X—1 x—0 X2
2X X :
) — . Sin(2—-x
9. hmu; 10. Ilm(—).
x—>0 X x>2 J2x — 2

I1. Onpeneants nopsaok 6. m. oL(X) mpu X —> 0 ornocurennno x:

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

I11. HaliTu Touku pa3pbiBa GyHKIUH, yKa3aTh UX XxapakTep. [locTpouTts rpadguk pyHKIMU B OKPECTHOCTH TOYEK
paspbiBa:

0, eciu X <0, 1
21-X 1
1

1421-X

1. f(x)= X%, ecmu 0< x<1, 2. y =

X+ 2, ecmu X = 1.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

KonTpoabnast pabora

mo TeMe «I[I/I(l)d)epeﬂunam,ﬂoe HCYHUC/ICHUC (l)yHKlIl/Il/I OJHOI'0 NIEPEMEHHOT 0»

BAPHUAHT Nel

[. HaliTu npousBojiHbIE CaeAYIOMUX QYHKIAM:

ctg(\ﬁ)
1y=(% 432, 2 3%43Y =x-2y; 3y=(tg2x) V2,

dy
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO d_2 :
X
x2 X =cos(t/2), _
Ly=———, 2 . 3. y=sin(x—y)
x2 _1 y =t —sint.
I11. . TTonp3yscek npaswioM Jlonurans HANTH Tpeaebl:
7tX
: X2 1 . . COS—-
L lim|>——-—"1] 2 lm (sinzx) 2
x—1 X—1 Inx X-—>1—0
1

IV ITposectn nonHoe uccnenosanne Gynxiuu Y = X€ X i nocTponts ¢é rpadux




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneanas anreGpa

1. BuyucnunTh onpenesnTenan

12 3 -1 2 -7 -3 2 4|
11 0 -1 =2 011
g2 42 Blis 213
-2 0 1 -1 -3 -2 2 1|

2. Haitw matpuuy X w3 ypasrenna. Unenarts nposepi
pHiy ¥1 T PEY

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

3. PemnTh cHCTEMBL THHeHHLIX YDABRHEHMA:
a) meronoum Kpawmepa, b} mMaTpMYHLIM MeTOoOM

Jr+ 4y — 22 =126 r+Hy— z= 5
a) r— y+3iz=-2 b) dz+8y+z2=7T7
dr—3dy+Hz = -2 dz — Gy +z= 10
4. PemmnTh cHcTeMBEl MeTonoM aycca
T —3z; +dzy = -5
. e —2z; 43z = —4
e T T hey = 12
dry +3ry —hHay = ]
ry +3drm: +5x; —dmy = 1
r; +3r: +2r; —2xy 435 = —1
by ry —2Ts Ty —Ta —Ts = 3
ry —4rs Hzz; 4T 4T = 3
1 +2x: +zz; —xq4 +35 = —1
x 4@ —xz +xq =0
) T —Tz +xz —Iry =
3, 4xe —xz 4xy =10
3ry —ms Hxy —xy =10

5. HaitTe coficTREHHBIE 3HAMEHHS I CODCTBEHHLIE BEKTOPE MaTPHIL.

4 -3 -3
a]A:( ;_E) by B=|1 2 1
B ! 112

AHanuTiueckan FEOMETPUA Ha NNOCKOCTH

1. CocTaBuTh ypaBHeRUs IPIMEL, Tpoxoaix yepes Touky M(—T7;5):
a) napanienso npanoil x4+ 2y — 1 =0,

b} nepuenaukyaspro npaMoi
f




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TecTupoBaHue — HE3aBUCUMBII
kontpoisib [HOKO (PT1 u PT2)

Bomnpocksr:
1. C momouibo 371eMEeHTapHBIX MPe0Opa30BaHNUN PACIIMPEHHAS MATPHIIA CHCTEMbI JINHEHHBIX

1 120110

ypasuenuii npusenenaksuny |0 O 0 O O | 1 | Buibepure BepHbie yTBepsKaeHUS, ecil A —

0102010

OCHOBHas MaTpulia CUCTEMBI, A — paciup€HHas MaTpula CUCTEMBIL.

1. rang(A)=2

2. rang(A)=3

3. rang(A) =2

4. rang(A)=3

5. cucTeMa CoBMECTHaA
6. cucTeMa HECOBMECTHaA

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 oxycamu samumca 59X +9y? —30X+18y +9=0 pasro

X=9t+1,
4. KocuHyc OCTpOTO yria Mexay mpsameimu X+4 _Y-1_7+5 y paBeH
y =6t,
10 -2 -1
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ tuddepeHnanom
byHKIHS MIPOU3BOIHAS
y =3/sin x _ COsX
33/sin® x




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

y:«/sinx dv = COS X dx
2~/sin x

y= 1 dy =— COSX .
Jsinx 2+/sin’®x
1 dy = — COSX
Ysinx 33/sin’ x
COS X
dy = ———=dx
d 23/sin x
dy:;dx

2~/sin X

1+x°
In 3
. X 1
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO MaJlol (GYHKIIMU ——— 2 OTHOCHTEIBHO — IPH X —
X X
0

K= .
7. OyHKuus y =6x-e
Ly e(—0i1/2)

2. X e (1/2;+x)
3. Xxe (—o0;—1/2) U@/ 2;+00)
4, xe(=1/2;+x)

S xe(/2,0).

X yOpIBaeT s 3HaYeHHH X

OK3aMeH e UYro Takoe onpenenutens? [lpy kakux npeoOpa3oBaHUAX BETMUMHA OMPEIEIUTENS HE MEHIeTCS
e B kakux ciydasx omnpenenuTess paBeH Hyar0? YTo ciiefyeT U3 paBeHCTBA ONpeAeIuTelIs Hymo?
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Haiite ompexaeneHne MUHOpPa W anreOpanyeckoro JOMOJIHEHMS DBIIEMEHTa ONpEeACTUTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBndtoTcs TMHENHHBIE ONlepallii HaJ MaTpULamMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl pelIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHH. Pacmmdpyiite
MIOHSTHSA «COBMECTHAsD», KHECOBMECTHAS», «ONpeAeIEHHAs», HEONIpeeIEHHAs» 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
pemienuii? Korga ona uMeer eAMHCTBEHHOE pelIeHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMY, a4 KaKhe Oa3MCHBIMU?

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

Kak cTpoutcst pyHmamenTanpHas cucteMa perieHuii?

Kak BBIOMHAIOTCS IMHEHHBIE ONepalyy HaJl BekTopamu? KakoBsl cBOMCTBA 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JTMHEITHO 3aBUCUMBIMY, a KAKUE TUHEWHO HE3aBUCHUMbBIMH?

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

Kakoii 6a3uc Ha3bIBaIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

UTo HaA3BIBAETCS CKASIPHBIM IMpou3BereHuEeM BeKTOpoB? KakoBbl ero cmoiictBa? st pemieHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBAaETCS BEKTOPHBIM Mpou3BeaeHUEM BeKTOpoB? KakoBbl ero cBoiicTBa? s perieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uro Ha3bIBaeTCsA CMEIIaHHBIM Mpou3BeaeHNEM BeKTopoB? KakoBbl ero cBoiictsa? Jlns pemieHus
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 HANPABISAIOIIET0 BEKTOPOB MPSAMOHW HA IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXHUTE€ TIE€OMETPHUUECKHH CMBICI MapaMeTpoB
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?

Jaiite onpenenenue IaUIca U 3aIUILINTE €T0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aNUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxemy npuBeneHHs oOIIEro ypaBHEHUsS! KPUBOW BTOPOTO MOPAIKA 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
1 NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH IPSAMOH B TPOCTPAHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpuBeeHUs OOINX YPaBHEHH NPSMON K KAHOHHUYECKOMY BUJTY.

Kak ompenennuts B3anMHOE PacIioOKEHUE MPSAMBIX B POCTPAHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOYKH J0 MPSIMOM B MPOCTPaHCTBE?

Kak ompenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOpsAaAKa U HAIMUIINUTE X KAHOHNYCCKUC YPAaBHCHU .
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUN OAHON IIePEMEHHON

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 OeCKOHEUHO Majble BeNMWYMHBI? UTO Takoe OTHOCHTENBHBIN IOPSIIOK
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 pa3pbiBbI pa3inqaroT?

Kak cBsi3aHbl MOHATHS HENPEPHIBHOCTU U U GEepeHINPYEeMOCTH (GYHKIIMUA B TOUKE?
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e 3amummre npasuia quddepeHIupoBaHns 0OpaTHOHN U CIOXKHOHN (QyHKIMH.

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 BRICIIUX HOPSIKOB?

e  ®opwmymna Teinopa

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

e HeoOxomumoe yciioBre CyliecTBOBaHUs SKCTpeMyMa uist AuddepeHIupyeMoit QyHKIAN

e JlocTaTouHble YCIOBHS CYIIECTBOBaHMS SKCTPEMyMa

e (Cxema uccleIoBaHuUs HAa SKCTpeMyM (DYHKIIMU OJHOTO IEPEMEHHOTO

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

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakwne TOYKM Ha3BIBAIOTCA TOYKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMITOTh pa3TudaroT?

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

2. MeTtoanuecKue yKa3aHus M0 Npoueaype OeHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U HEe00X0IMMbIe METOIHYECKHE YKaszaHus

1.

KonTtponsHas pabora

B cemecTpe cTyneHTHI BBIMONHSIOT 5 KOHTPOJIBHBIX pPadOT, COAEpIKaHHE KOTOPBIX OXBATBIBACT BCE pasJIelibl.
Kaxnomy ctyznenTy Beigaercs cBoi BapuaHT. KOHTponbHBIE PadOTH POBOAATCS B Yachl NPAKTHUECKUX 3aHATHH. 3a
KOKIYI0O KOHTPOJIbHYIO paboTy MaKCHUMalbHBINH Oami ompenensercdi B COOTBETCTBHE C PEUTHUHT-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 ctyaents! BeinonHstoT 7 /13 o Bcem pasaenam nporpaMMbl JUCHUILIMHBL. Y KaX/I0T0 CTy/I€HTa B
rpymnme cBoil Bapuant MJ13, Homep BapraHTa 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 3aYTCHHBIM, €CJIM BHITOJIHEHO 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 YYeCTh UCIIPABJICHUS U JO0ABUTH OaJIIbI K MPEIBI LY 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
KOMITBIOTEpHOH (opme 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 BpeMsl. CTYZCHT MOXKET 3aKOHYUTH BBITIONIHEHHE TecTa /10 UCTeYeHUs] OTBEIEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWW, YMEHHW W BIaJICHUH, MOMYYCHHBIX CTyIEHTaMH 32
OIIPeICIIEHHBIN TIPOMEKYTOK 00yUYECHUSI.

Kaxplii BappaHT Omiieta MOJACIUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHuid.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIEHHs M TOSCHEHWs NpoBOAST Ha Oymare. [lo oxoHyaHuu
TECTHPOBAHMsI IIPENOJABaTeIi0 BBAACTCS MaTpulla OTBETOB W CyMMapHBIH pedTuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIHH.

KpuTtepun oueHKH 0JHOTO 3a1aHUSI:

® 33 KaXZ0€ NPaBUILHO BHIMOJHEHHOE 33JaHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e JUIA 33JaHUi ¢ BBIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTaHOBIICHHE
MOCJIeI0BATEILHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHME.
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 «MeponpHuATHs», U MOXKET ObITb BBINOJHEH KayKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO pa3.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MONCHOCb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbILL HAZHAYAECA CPa3y Nocie KoHpepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHOU ammecmayuy 603MOACHOCb nosmopro npoumu PT 6 pezepsnbiii Oenv, cocnacosanibiil
¢ bropo pacnucanui TI1Y.

DK3aMeH.

Dk3aMeH OCYLIECTBISETCA B COOTBETCTBUU ¢ [lookeHneM o IpoBeIeHUH TEKYLIEro KOHTPOJIA U
npomexxyrounoit arrectauuu TITY Ha sk3ameHe cTyieHTY BBIIAIOTCS OHIETHI, BKIIIOYAIOLINE TEOPETHUCCKHIE
BOIIPOCHI U MpaKTHYecKue 3a1anus. [IpernogaBarens, IPOBEPUB pabOTY, B XOI€ YCTHOM Oecebl CO CTYIEHTOM MOKET
3aJaBaTh BOIIPOCHI 10 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOMPOCH [0 TEOPUH M NPaKTUKe. B utore cryneHt
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuMaabHO 20 OammoB. OneHka 3a AUCIUIUTHHY (OpMHUPYETCst KaK UTOTOBas
3a paboTy B ceMecTpe 1 9K3aMEH B COOTBETCTBHUE C IMIPUHATON IIKAJION OIICHUBAHS.

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 OO yTrBep» aAeHUM U BBEICHUH B JIEHCTBUE
«CucreMbl OLICHUBAHUWS PC3YJIbTATOB O6y‘leHI/I5{ B TOMCKOM MOJUTEXHUYECKOM YHUBCPCUTETC» U N959/O,Z[
OO0 yTBep>KIeHUH U BBEJIEHUU B JelicTBUE HOBOMU penakuuu «IlonoxeHust o mpoBeeHUH TEKYIIETo
KOHTPOJIS U TPOMEKYTOUHOM aTTectaruu B TIIY » sk3aMeH no ¢pu3uke NpoBOAUTCS B YCTHOH Gopme.
CTYIIGHTy BbIIACTCA BKSaMCHaHI/IOHHBH\/’I 6I/IJ'ICT, COI[Cp)KaHII/Iﬁ TECOPECTUICCKHEC BOMIPOCHI, KAYCCTBCHHBIC 1
KOJIMYeCTBEHHBIE 3aaun. Kaxplil Borpoc Ouiieta oleHuBaThes 6aioM (Bcero mo omety 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,
HEOOXOIUMBIE Pe3yIbTaThl 00yueHHs c(HOPMUPOBAHEI,
14-17 6annoB (X0po1I0) - JOCTATOYHO MOJTHOE MIOHUMAHHE MIPEMETa, XOPOIINe 3HAHHUS, YMEHHS 1 OIBIT MPAKTHYECKOM
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUpOBaHEI;
11-13 6annoB (y1OBIETBOPUTEIHHO) - TIpHeMIIeMOe OHUMAHKE TIPEIMETA, Y/IOBJIETBOPUTENLHbIC 3HAHUS, YMEHHUS U
OIIBIT MPAKTHYECKOH eSITEIBHOCTH, HEOOXOJUMBIE PE3yJIbTaThl 00y4eHNUst CHOPMHUPOBAHEI;
0-10 6annoB (HEYIOBIETBOPUTEIBHO) - Pe3yIbTaThl 00Y4EHHs HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBAHUSM.

Pe3y.]'IBTaTBI HpOMe)I(YTO‘-IHOﬁ aTTecrannuu O(bOpM.]'IfIIOTCSI B€AOMOCTBIO 1 BHOCATCS B 3a4Y€THYIO

KHIKKY 00y4aromerocsl.







