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1. Pouab qucuuniuHbl «Matematuka 1.1» B popMHPOBAHNU KOMIIETEHIUI BHITYCKHUKA:

CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIETEHIIHH)

JJeMeHT )
. HnauKaTophbl 10CTHKeHHS] KOMIIeTeHIHI
o0pa3oBaTeILHOMI Kog
Cemec HanmenoBanue
MpOrpaMMbl KOMIIeTeHIHH HaumenoBanue
P KOMINETEHIHI Kon Hanmenopanue
(AMCUMILIMHA, T HMHINKATOPA J0CTHKEHHUS Kon
npaktuka, [ MA)
Crioco0eH oCyILIeCTBISATh Biazeer ombIToM NpUMEHEHHUs 3aKOHOB €CTECTBEHHBIX HAyK
MIOUCK, KPUTHYECKUI VK(V)-1.1B1 U MaTEMAaTHYECKUX METOZOB M MOAENEH I pelieHus 3a1ad
aHaJIM3 U CHHTE3 AHanusupyer 3ajady, TEOPETHUYECKOT0 M MPUKJIIAJHOrO 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
PpELLICHHUS TTIOCTaBIICHHBIX VK(Y)-1.131 3HAaeT 3aKOHBI E€CTECTBEHHBIX HAyK M MaTeMaTHYECKUe
3a1a4 ) METO/Ibl TEOPETHIECKOTO XapakTepa
n Brageer MareMaTHYeCKMM  ammapatoM — anredpel |
HUMEHSIET .
CriocoOeH NpUMEeHATh P mupdepeHaIbHOr0  MCUMCIeHUs — QYHKUMH — OJHOM
MaremaTuka MaTeMaTHYECKHH anmapar L
1.1 1 COOTBETCTBYIOIIH S — 15171 OTIK(Y)-2.1B1 THIepeMEHHOH TSt IPOBEICHHS TEOPETHIECKOTO
' (hM3HUKO-MaTeMaTHYECKHUH nm—iﬁﬁoﬁ anrzg 1?1 > ’ HCCIIEOBaHUS W MOJCIHMPOBAaHUS  (PU3MUYECKUX |
afmapar, METO/bl aHaIN3a b q)epCHuHaHbH(l;)F()’H XMMHUYECKHX IIPOLECCOB U SIBICHMUIl, a TaKXe, VIS PeLICHUs
1 MOZICJIHPOBAHHUS B po(ecCHOHAIBHEIX 33184
OIIK(Y)-2 N.OIIK(Y)-2.1. HMHTErPajIbHOr0 UCUUCIICHUS]
™ TEOPETHUYECKHUX U ™) P ’ ONK((Y)-2.1V1 YMeeT IPUMEHSTh M3y4EeHHBIE METOJBI anreOpsl M aHaIn3a
psinoB, auddepeHnnaTbHbIX (Y)-2.
9KCHEPHMEHTAJIbHBIX ypaBHeHHii, TeopHu JUIsL pEIIeHHs CTaHapTHBIX 3a/1a4
HCCIIE0OBAHUAX ITPH yHKIH K OM,I'[J'I CKCHOTO 3HaeT OCHOBHBIE IIOHATHS U TEOPeMBl JIMHEHHOH W
peleHnu oM ———— OTIK(Y)-2.131 BEKTOPHOM ayreOpbl, aHAJUTHYECKOW TI€OMETPUH, TEOPUH
podecCHOHANBHBIX 3a1a4 eSTENBHOCTH ' JIMHEHHBIX HPOCTPAHCTB, AU(PEPEHINAIBHOTO HCUUCICHUS
(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:ﬂ r;:MeTPH’I 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 OalibHO-PEUTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHHs. 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 (UTOroBast 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/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS CooTBeTCTBHE

. OnpeeieHne OLEHKH
3aIaHUsA TPaAMIMOHHOI OLEHKe




90%+100%

«OTINYHOY

OTIMYHOE TOHUMAHHUE npeamMeTa, BCCCTOPOHHUE 3HAHMS, OTJIMYHBIC YMCHUA U BJIaJICHUC ONTBITOM HpaKTH‘-IeCKOﬁ JACATCIBbHOCTH,
HCO6X0)II/IMI)IC PE3YJIbTAThI 06yquI/m Cq)OpMI/IpOBaHbI, HUX Ka4CCTBO OLICHCHO KOJIUYCCTBOM 6am1013, OJIM3KHM K MaKCUMaJIbHOMY

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
[Ixana 1yst OLIEHOYHBIX MEPOIPUITHI U 1] PEepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
chopmMupoBaHHOCTH Ban COOTBeTCIBﬂe Onpenenenue onenin
pe3yabTaToB TPAAUIMOHHOU OLICHKE
o0yueHust
90% + 100% | 90+ 100 «OTIMIHO» OT1auyHOE TOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTINYHBIC YMEHUS 1 BIIaICHUE OMBITOM MPAKTHYECKOH AEATEIHHOCTH,
HEOOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM 0aylIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe moHNMaHKUE IPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AesITeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlJIOB
55% + 100% | 55+ 100 «3a4TeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraTel 00y4eHUs! HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM
«He 3aureHo»
IIIxana 1ys OLICHOYHBIX MEPONPUATHH DK3aMEHA
% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLCHKHA
3aJaHUH JK3aMCHa (NN TPAAUIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE IPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAaKTUYECKOHN AeSITEIbHOCTH,
HEOoOXOANMBIE PE3yNIbTaThl 00yUeHHs chOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJIBHOMY
70% - 89% 14+17 «Xopomro» JlocTaTo4HO TOJIHOE TIOHNMAHUE NIPEIMETa, XOPOINe 3HAHUS, yMEHHS U OITBIT IPAKTHUECKOH eI TeIbHOCTH, HEOOX0ANMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y IOBIL» [Mpuemiiemoe MOHUMaHKE PEAMETA, YIOBICTBOPUTEIBHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH eI TeNbHOCTH, HEOOXOANMBIE
[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
0% - 54% 0+10 «Heynosiu.» PesynbTarel 00ydeHUs: He COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aaHMI1




OueHOYHbIE

l'Ipnmele THIOBBIX KOHTPOJBbHBIX 3aJaHuii

MEpONpUATHS
KonTponbhas KonTponsnas padora «/InHeiinas anredpa»
pabora BAPUAHT Nel

~AOwW

2 4 1
1. lan onpexenuTens _% % (])' .
0O -1 13

@) 3anuImmnTe pa3IokeHUe JTaHHOTO OMPEACIUTENS [0 YeTBEPTOMY CTOJIOLY;
0) BBIYMCIIUTE ONPENIENIUTEIb, TOJYUYHB IPEIBAPUTEIBHO HYJIH B KAKOH — JIMOO CTPOKE MK CTOJIOIIE.

X+2y—-z=-1
2. Pemmnth cucteMy ypaBHEHHIA METOIOM OOpaTHOM MaTpPHIIHL: 3y —-z=1
X+4y+2z=>5.

3HaueHue X BBIUUCIHUTH Takke MeTosioM Kpamepa.

3. I/ICCJ'Ie,ZlOBaTL CUCTEMY Ha COBMECTHOCTH U PCIINTH MECTOJA0OM Faycca
Xo + X3+ X, =1

X, —Xg— Xy =2
X + Xy — X, =3

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

4. lana cucteMa OJHOPOAHBIX JIMHEHHBIX ypaBHEHUH

a) JlokaxuTe, 4TO CHCTEMa NMEET HETPUBHAIIBHBIE PELICHUS;
6) Haiimute oOliee penreHue CUCTEMBL,
6) HalanTe QyHAAMEHTAILHYIO CUCTEMY PELICHUH.

. IIpu KaKux 3HAYEHUSIX MapameTpa A cucrema nmHeiinbIx ypaBHEHHH




Ouenoynble IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOonpUsTUs

2 1 1 4
C pacIuMpeHHOI MaTpuieil 1 2 1 3| cosmecrHa?
1 26 14

KonrpoabHas padora no reme «BexkropHas ajareopa»
BAPHUAHT Nel

I. ant wernipe Bextopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7.8}.
1.Jlokazatk, 4TO BEKTOPHI 4, 6 ,C 00pa3syioT 6asnc 1 HaliTH pasokKeHHe BEKTOpPA J B 3TOM Oasmce.

2. Haiiti KocHHyC yriia Mesy Bektopamu a u D .

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

1. Jansl versipe rouxn: A(1;3;0), B(4;1,2), C(3,0;1), D(—4;3,5).

4. Haitru 066ém mapamunst ABCD u nnmny BeicoTH , omymennoii u3 Bepumas D ma rpans ABC .

5. Haiitu mpoekumio Bektopa AB na ock BexTopa CD .

6. Haiitu xoopauHaThl BeKTOpa [(B_(f + E), C—é] .
1. Tapannesorpavv nocTpoen na sektopax a = p+4q, b = %(f}— q), rue |f)| =4, |q| =2,(p"g) = g .

Onpenennuth: a) KOCHHYC TYMOTO yIiia MEXAy JUaroHajasiMu; O) JUIMHY BBICOTHI, OMTYIIEHHOW Ha CTOPOH

KonTpoabHast pa6ora no TeMe KAHAJTUTHYCCKAS] TeOMETPHSD)
BAPUAHT Nel
1. Omnpenenurts Npy KaKUX 3HAYCHUSIX @ TpsMast
(a+2)x + (a2 -9y + 3a°-8a+5=0 napajuiensHa ocu OX.
2. CocCTaBUTh ypaBHEHUS MPSIMBIX, NAPAJUIENILHBIX MPIMON
3x - 4y - 10 = 0 u oTcToOsIIMX OT Hee Ha paccTosiHue =3
3. Jlausl BepmuHbl Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

CocTaBHUTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A 1 ypaBHEHHE MEIHWaHbI U3 BepiunHbl C.

[IpuBecTy K KAHOHUYECKOMY BUIY, Ha3BaTh U MOCTPOUTH
kpuBbie:  a) 16x* +25y° +32x - 100y - 284 = 0;
6) y*-4y-20x+24=0.

W3 obmux ypaBHeHHH npsiMoii :  2X +y —3z2—-9 =0,
-2x+  3z+4=0

MOJYYUTh KAHOHUYCCKHUE W NapaMETPHUUICCKOC YPAaBHCHUA HpHMOﬁ.

Haittu npoexumto Touku A4(1,2,0) Ha IIOCKOCTh
8x + 6y +8z — 25 =0.

HOCTpOI/ITL TEJI0, OTPaHUYCHHOC NOBEPXHOCTAMU

x° =1,
X+y=2,
y=0,2=0.

KonrpoabHas padora nmo teme «BBeieHue B aHaJIM3»

L. Boryucaums npedeibl

2 B S P S
) n“ —4n .
lim ——— 2. lim

. n—oo 3,12n3+1 ’ n—oo n-1 '

Vi+ x2 6x2 + 2X

lim X 4. lim X
x—1 2X x> 3x% +1

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

E 2

”m(x+2jx ; 8. fim N(x +2}4n2;
x—oo\ X—1 x—0 X2




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

2X X ;
0. lim & —¢; 10. lim S'n(z X).

x—0 X X252 A/2X — 2

1. Onpenesnts mopsinox 6. M. o.(X) mpu X —> 0 ornocurennno x:

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

I11. HaliTn Touku pa3pbiBa pyHKINH, yKa3aTh UX xapakTep. [locTponts rpadpuk GpyHKIMN B OKPECTHOCTH TOYEK pa3pbiBa:

0, ecru x <0, 1
5 21-X 1
1. f(X)=<x",ecu 0<x<1, 2.y= 1 , 3.y = 7 4
= X" —
X+ 2, ecmu X >1. 121X

KonTponbnas pabora
no treMe «JAudpdepennuanbHoe ncunciaeHue GyHKIUM OAHOTO ePeMEHHOI0»
BAPUAHT Nel

I. HaiiTu npousBo/iHbIE CIeAYOMNX QYHKIHN:

X
o
1. y:(eCOSX+3x)2; 2. 3X+3y:X—2y; 3.y =(tg2x) 2
d’y
Il. Haiiti BTOpYyIO NIPON3BOTHYIO 5
dx
2 x =cos(t/2),
1Ly= X 3 (_) 3. y=sin(x—y)

x2 _1 y =t —sint.

I, . [ons3ysice npasuiom Jlonurans HalTH Npeess!:

X
X2 1 COS—

L lim|>——-—1] 2 lm (sinzx) 2

x—1 X—1 Inx X-—>1-0




OneHovHbIe
MEpPONnpPUATHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

1

IV Ilposectu nonnoe uccnenopanue Qynkuuu Yy = X€ Xn MOCTPOUTH € rpaduk




O1eHOYHbIe
MepOnpUsITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

U3.

IIpuMep BapuaHTa HHAWBUIAYAJILHBIX 3aJaHUM.

Nuneinan anreGpa

1. BrHucInTh OnpenennTens

12 3 -1 2 7 —3 2 4|
11 0 -1 =2 o011
@) |43 4 —2 Dla 213
20 1 —1 3 -2 2 1|

2. Haijtrw marpuny X w3 ypassednd. CoenaTs Oposepry

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

3. PemnTh cHCTEMBEL MHHEHHLX Y PAaBHEHHR:
a) meTonou Kpauepa, b) MaTpHYHLIM MEeTOI0M

dr 4+ 4y — 22 =26 z+by— =z= 5
a) T— y+3z=-2 b Iz +8y+z= 7
Jr—3y+5z=-2 dr — Gy + 2z =10

4. Pemnre cucremel MeTonoum Mayoca

e —3zz; +4dzy = —5
. T —2xr; +3zy, = —4
4\ 83z, 425, he, = 12
4ry +3xs bz = &
ry +3re +hry —dmy = 1
r; +3r: +2r; —2ry 43 = —1
1] ry —2ry HxTz —Ty —ITy = 3
ry —dre +zy Hry 4z = 3
ry +2ry +zz —wy +1; = —1
xy 4wy —xy 43y =0
) xy —ry Gz —my =10
’ 3ry 4ws —xz +zTy =0
3z, —re Hxy —xy =10

5. HaiiTu coficTRBEHHEIE 3HAMEHNS W COOCTEEHHLIE BEKTOPE] MATPILL.

; 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) napaniensHo npamoi 3z 4+ 2y — 1 =0,

L} matnan nETrUTaASEA T dLin
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IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

TectupoBanue
HE3aBHUCHUMBIN
KOHTPOJIb
[HOKO (PTI1
u PT2)

Bomnpocsr:
1. C nomouipto 31eMeHTapHBIX [TPeoOpa30BaHUil paCIIMPEHHAs MaTPULIA CUCTEMBI JINHEHHBIX ypaBHEHUN

1 12010
mpusegenakBuxy |0 O O O O | 1 | Bubepure Bepusle yTBep:KaeHus, eciiid A — OCHOBHAs MaTpHIIA

01 02010

CHCTEMBI, A — pach/IpeHHas{ ManI/IIIa CUCTCMBI.
1. rang(A) =2
2. rang(A)=3
3. rang(A)=2
4. rang(A)=3
5
6

. CHCTCMa COBMCCTHa
. CHCTEMAa HCCOBMCCTHA

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

3. Paccrostane Mexay hoKycamu AJUTUIICA 5x* + 9y2 —-30x+18y+9=0 pasuo

X=9t+1,
4. KocuHyc OCTpOTo yriaa Mexay mpambimu X+4 _Y-1_Z+5 y 6t paBeH
10 -2 -1 y=5t
z=3-2t
5. YcTaHOBUTE COOTBETCTBHE MeX Ay QyHKIMEH 1 e€ nuddepeHnnanom
byHKIHS MPOU3BOHAS
y = 3/sin x COS X
dy = v dx
33sin’ x
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MepOonpUsTUs
y:afsinx dy = COS X dx
2+/sin x
y- 1 dy = CO5% 4
Vsinx 2+/sin® x
y- 1 dy = S%% gy
sinx 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 A X Sraocurensio 1 npu X — o
X X
K= .
7. OyHKIHA y =6x-e >* yObiBaeT s 3Ha4eHHi X
Ly e(-:1/2)
2. X € (1/ 2;+o0)
3. X e (—o0;=1/2) U 1/ 2;+)
4, xe(=1/2;+)
S xe(/2,0).
DK3aMeH e Uro takoe onpenenutens? [Ipy kakux npeoOpa3oBaHUSX BEIMYHHA ONPEACIUTENS HE MEHSETCS

e B Kakux cirydasx onpeJenuTeNb paBeH Hymo? YTo creayeTr u3 paBeHCTBA ONMPEISIUTENS HyTI0?
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Haiite ompenenenre MUHOPA U anreOpandecKoro AOMOTHEHHS dyeMeHTa onpeaenutensi. Chopmynupyiire
MPaBUJIO BBIYMCIICHUS ONPEICIUTENS.

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
«COBMECTHAs», «KHECOBMECTHAS, «OMPEICAEHHANY, «HEONPEACIEHHAS CUCTEMBI.

Hamummre dpopmyssl Kpamepa. B kakom ciyuae oHH TPUMEHUMBI?

Uro HasbiBaeTcs panrom marpuilsl? Kak on Haxoaurcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[lpn kakuxX ycIOBUSX CHUCTEMa JIMHEHHBIX anreOpanvyeckux YpaBHEHHH HMEET MHOXECTBO PEIICHHA?
Korma ona umeeT enMHCTBEHHOE petieHue?

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 BbINONHAIOTCS TMHEHHBIE onepaly Hall BeKTopaMu? KakoBbl CBOMCTBA 3TUX Oonepanuii?

Kaxue BekTOpa Ha3bpIBaIOTCS JIMHEIHHO 3aBUCUMBIMU, a KAKUE JIMHEMHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue 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 CMENMIaHHBIM Npou3BefeHreM BeKTopoB? KakoBwl ero cpoiictBa? [y pemieHUs Kakux
3a1a4 ¥ KaK OHO MOYKET OBITH MCIIOJIL30BaHO?

3anumuTe B BEKTOPHOH W KOOPJAMHATHOW (opMax YCIOBUS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTA H
KOMILJIAHAPHOCTU BEKTOPOB.

[Ipsimast TUHYS HA TUIOCKOCTH, €€ 00lIiee ypaBHEHUE

JaiiTe mOHSATHE HOPMAIBHOIO M HAMPABISIOLIEIO BEKTOPOB IMPSIMOM HA IUIOCKOCTH, YIJIOBOTO
kod(umenTa.

3anummTe pa3TUIHBIC BUIBI IPSIMOUN B YKKUTE TEOMETPHISCKUI CMBICH ITApaMeTPOB YpaBHEHHUS.
3anummuTe YCIOBUS MapalIeIbHOCTH U MEPICHANKYISIPHOCTH MPSIMBIX Ha TUIOCKOCTH B CITydae pasIuIHBIX
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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.
JaliTe noHsTHE 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 IPOCTPAaHCTBE?

Kak BeIuuCnseTcs: pacCTOSIHUE OT TOYKH 10 MPSIMOM B IPOCTPaHCTBE?

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 Majiol 1 OecKoHeuHO OoubIoi mpu X —> a bysKrHH

IlepBslit 1 BTOpOI1 3aMeyaTeNbHBIE TPEIEIIbI

Kak cpaBHUBarOTCs 6€CKOHEYHO Mable BeMnIuHbI? YTO Takoe OTHOCUTENBHBIN MOPSA0K 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?

3ammmmte npasuia auddepeHnrpoBanns 00paTHOM U CIOXKHON QYHKINHA.

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
JocTaTounble yCIOBHS CYIIECTBOBaHUS DKCTpeMyMa

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. Mertoanueckue yKa3aHus M0 Npoueaype OeHUBAHUS

OueHoYHbIe MeponpusaTHus

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

1.

KonTtponbHas pabora

B cemecTtpe cTyaeHTHl BBIMOJHSIOT 5 KOHTPOJBHBIX PadOT, COJepXaHWE KOTOPBIX OXBAaThIBAET BCE pa3JIEibl.
Kaxnomy cTymenTy Bblaercs cBoil BapuanT. KOHTposibHBIE PaOOTHI IPOBOJATCSA B Yachl IPAKTUUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHUMalbHBI Oami oOIpenensercs B COOTBETCTBHE C PEUTHHT-TUIAHOM
JTUCIIUITIINHEI.

Kpurtepumn oueHku 3a1aHusi:

Baniel 32 KOHTPOJIBHYIO PaOOTY IOJIyYarOTCsS YMHOXKEHUEM MaKCUMaJIbHOTO Oaiia, IpeAyCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 7 I/IILB 10 BCEM pasjciiaM ImporpaMmmbl JUCHUILIAHBI. vy KaxKa0ro CTyACHTAa B
rpymnme cBoil Bapuant UJ13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL.

W3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUIA, C YKa3aHUEM HCIIOJIb30BaHHBIX METOJIOB U (hopMyJ1. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.
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Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CIIH BBIIIOJIHEHO OOJIee TOJIOBUHBI 3aJaHNi
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIlaeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABICHUS U JOOABUTH OBl K MTPEIBITYITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBanus (PT1 m PT2) Bo Bpems koH]epeHI-HeIenu B
cepeirHEe M KOHIE TEKYIIEro CeMecTpa COINIacHO pacmucaHuio. PyGexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HA4YMHAETCS C MOMEHTa Bxoja crTyleHTa B TecT. MHCTpyKTaxk, IMpenIlEeCTBYIOIUI TECTUPOBAHUIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHHE Tecta J0 UCTCUCHUA OTBeIléHHOFO BPEMCHU.
PT nameneHo Ha HE3aBHCUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI M BIaJE€HWH, MOMYYCHHBIX CTYICHTAMHU 3a
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIlEHHs M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsI IIPEOJaBaTeIi0 BbAAETCS MaTpULda OTBETOB W CYMMapHbId peidtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAIlUU.

KpuTtepun oieHKH 0JHOTO 3a/1aHUSI:

° 3a KaXJ0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBINI 6am1,
® 33 HEMPaBWIJILHO BBHINIOJHEHHOE MIIM HEBBITOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6amios;
° JUIT 3aZ[aHI/II>'I C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3aZ[aHI/II>'I Ha COOTBETCTBHUEC U YCTAHOBJICHUEC
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oam 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MeponmpHusTHS», M MOXET OBITh BBHIMOJHEH KaXIBIM
CTY/ICHTOM HEOTPaHWYEHHOE YKCIIO Pas.
s cmyodenmos, ne npowedwiux PT 6 nepuod nposedenus mecmupo8aHusi NO YEANCUMENbHOU NpUYUHE,
npeodycmMompena 03MONCHOCTHb MECMUPOBAHUSL 8 PE3EPEHbILL OeHb, KOMOPbILL HAZHAYAEMCs CPA3y NoCie KOHpepery-
Heoeu.
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Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U MeHee, 00YUAOWUMCS NPe0OCMAasNsemcs 8 nepuoo
meKywel npoMeNCymouHOU ammecmayuu 603MONCHOCMb nosmopro npotimu PT 6 pezepanviii denb, co2naco8anHulii
¢ bropo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIISIETCS B COOTBETCTBHUM C [losi0okeHreM 0 MPOBEACHUU TEKYIETO KOHTPOJIS U
npomexxytounoi arrectanuu TITY. MToroBerit 6ami onpeaensercs CyMMUpPOBaHUEM OaJllIoB 3a BCE
OIICHOYHBIE MEPONPUSITUS TEKYIIETO CEMEeCTpa.




