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1. Poab qucuuminebl «Matematuka 1» B (pOpMHPOBAHMU KOMIIETEHIU BHINTYCKHUKA:

OneMeHT Cewmectp Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
00pa3oBaTeIbH Kon
0¥ MPOrpamMMBI HaumeHnoBanue
(OMCIUIUTHHA, e KOMIIETEHIIMU Kon Hanvenosanue
NPaKTHKa,
T'UA)
OIIK(Y)-1 yMeeT UCIOIh30BaTh OCHOBHBIE OIIK(Y)-1.B1 Brageer MaTeMaTH4IeCKHAM ammapaTtoM anreOpsl 1
3aKOHBI  €CTECTBEHHOHAYYHBIX nuddepeHInanTsHOr0 HCUUCTCHUS (DYHKIIMU OTHON U HECKOJIBKHUX
JUCIUILTHH B MEPEMEHHBIX JUIS OMUCAHHS, aHAITN3a, TEOPETUIECKOTO 1
npodeccroHanbHO#M IKCIEPUMEHTAIILHOTO UCCIC0BAHUS  MOJICTUPOBAHUS (PU3NIECKUX U
JIeSATEIbHOCTH, MPUMEHSTh reOMETPUYECKHX 33124
METOJIbI MaTeMaTH4eCKOIo OIIK(Y)-1.V1 YMeeT NpUMEHSTh JINHEHHYIO ¥ BEKTOPHYIO anredpy, CTPOUTh
Marematuka 1 | 1 aHajiM3a W MOJIEJIUPOBAHMUS, reoMeTpHIecKre 00pasbl, MPOBOAUTH UCCIICOBAHUS (HYHKIHIA OJTHON U
TCOPETUYECKOTO u HECKOJIBKMX NMCPEMCHHBIX IPU PCIICHUN MHKCHEPHBIX 3a/1a4
HKCIEPUMEHTAIBHOTO OIIK(Y)-1.31
UCCIIeIOBaHHUS

3HaeT 0a30BbIC MOHATHS M METOIBI IMHEHHOW U BEKTOPHOM anreOpsl,
AQHATUTHYECKOH T€OMETPHH, TEOPHH NPEEIoB, T hepeHInanIsHOTO
UCUHUCIICHUS

2. IMToka3zaTeau U MeTOALI OLICHUBAHNSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Kon xonTpompyemoii

HaunmenoBanue pasjeiia MeToab! OLleHHBAHUS

Kox HaumenoBanue KOMIIeTeHIMH (MJIH ee JHCHMILTHHBI (oLeHOYHbIE MEPONPUATHS)
4aCcTH)
P/1 | Brmageer OIIK(Y)-1 1. Jluneitnas anreopa | KonTponbHas padbota
OCHOBHBIMHU TIOHATHSIMHU M METOJIaMHU JTMHEWHO anreOphl, 2. BexropHas NJ13.
AHAJTUTUYECKOI reoMeTpur 1 JuddepeHnnanr-HOro anreGpa TecTHPOBAHHE — HE3ABUCHMBIIA
ucuuciieHuss QyHKIUU OAHONW NepeMEHHON 3. AHATUTHICCKAS korTpons LIOKO
TeoOMETpUA

4 BBeaeHHe B aHATIN3
5. Muddepennmanbaoe
ucuncieHne GyHKuuu
OJHOM EPEMEHHOM




P2 | Ymeer OIIK(VY)-1 1. JluneitHas anreopa KonTponbhas pabota
BBIYHCIIATh  OTPEICIUTENIN, BBIMOIHATh JCHCTBUS ¢ 2. BexrtopHas anre6pa U3
MAaTpHULIAMH, UCCIEN0BAaTh W PEIIaTh CUCTEMBbI JIMHEHHBIX 3.AHanuTnyecKas TectupoBaHue — HE3aBUCUMBII
anreOpanvyecKuX ypaBHCHHIA; MPOM3BOIUTH ACHCTBUS HAJI reoMeTpus koHTpoJbs [JOKO
BCKTOPaMHU; reOMETPHIECKU " AHAJIMTHYECKU 4 .BBeneHue B aHAIU3
NPEJACTAaBIATh MPAMYI0 M IUIOCKOCTH;  YCTaHaBJIHMBATh 5. duddepennmanproe
B3aHMHOE PAcCIONOXKEHHSA MPSAMBIX M IUIOCKOCTEN; MCUMCIICHNE QYHKLMK
NPUBOJUTH OOIIME YPAaBHEHUS! KPUBBIX U MMOBEPXHOCTEH K OJIHOM TIePEeMEHHON
KaHOHMYECKOMY BHIY U CTPOUTH WX, HAXOIUTH MPEICIIbI
(GYHKIMA ¥ YUCIOBBIX IOCIIEAOBATEILHOCTEH; HAXOIUTh
TIPOM3BOIHEIE, UCCIIE0BaTh GbyHKIHMN OJTHOTO
MIEPEMEHHOTO M CTPOUTD MX Ipaduku
P13 | 3naer OIIK(VY)-1 1. Jluneiinas anredpa | KoHtponbHas pabora

anreOpy MaTpHIl; METOIbI PEIICHHS CHCTEM JHHEHHBIX 2. Bekropnas 3.
anre0panyecKuX ypaBHEHHUI; METOIbI BEKTOPHOM aireOpsi; anredpa TecTtupoBaHue — HE3aBUCUMBIN
CBOMCTBA W ypaBHEHHS OCHOBHBIX T'€OMETPHUYCCKUX 3.AHaiuTHYecKas konTtposib [JOKO
00pa3oB ; OCHOBHBIE TIOJIOKEHHUSI TEOPUM TIPENENIOB; reoMCTpHus
npaBuiIa U MeToibl AuddepeHimpoBanus GyHKIUH OJTHON 4.Beenenue B aHaus3
HePEMEHHOM, CXEMY MOJIHOTO UCCIIEN0BaHUs QYHKIMH 5. MupdepennnansHoe

WCYHUCIICHUE PYHKITUU

OJIHOU IIEPEMEHHOMN

3. IIkajga oueHUBAHUSA

[Topsinox opraHu3aly OLIEHUBAHUS PE3YJbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToB 00ydyeHus B TOMCKOM MONUTEXHUYECKOM yHHMBepcHuTeTe (Cructema olleHuBaHU)» (B JIEHCTBYIOLIEH pelaKinn).
Hcnonp3yetcs OamibHO-pEHTHHIOBAsI CUCTEMA OLIEHUBAHUS Pe3yabTaToB 00yueHus. MTorosas oreHka (TpaiulMOHHAS U JINTEPHAS) TIO BUJAM y4eOHOM
nesrenbHoCcTH (n3ydenue aucuumuing, Y UPC, HUPC, kypcoBoe npoeKTUpOBaHuE, IPAKTUKN ) OTIPEIENIIeTCsl CyMMOM 0ayioB O pe3ysbTaTaM TEKYIIEro
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaly (MTOroBasi pedTUHTOBas olleHKa - MakcumyMm 100 6amioB).



PacnipeniesieHre OCHOBHBIX M JIOIOJHUTENBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTAaHABJINBAETCS KaJCHAAPHBIM PEUTHHI-TUIAHOM JUCLIUILINHBIL.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCcTBHE

Tpalll/llll/lOHHOﬁ OLICHKE

Onpenenenue oLeHKH

90%+100% «OTIn4HO» OTinyHOE MOHUMAaHKE MPeIMEeTa, BCECTOPOHHUE 3HAHUS, OTINYHbIC YMEHUS U BJIaJICHUE ONBITOM MPAKTHUECKOH JeATeIbHOCTH,
HEOOXOTMMBIE pe3yIbTaThl 00ydeHHs C(OPMHUPOBAHBL, MX KAYECTBO OIIEHEHO KOJMYECTBOM 0ajIoB, OJM3KAM K MaKCHMAJIEHOMY

70% - 89% «Xopo11oy» JlocTaTo4HO MOJTHOE MOHMMAaHUE MIPEMETa, XOPOIINE 3HAHUS, YMCHHUS U OMBIT MIPAKTUICCKOHN NEATeIbHOCTH, HEOOXOJUMBIC PE3yIbTaThI
00yueHHs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHAMAJILHBIM KOJUYECTBOM 0aJlIOB

55% - 69% «Y IOBIL» [IpueMiemoe moOHNMaHKUE TPEAMETa, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHHUS U OIBIT MIPAKTHICCKOH e TEIHHOCTH, HEOOXOMMEBIC Pe3yIbTaThI

06yqu1/1>1 C(i)OpMI/IpOBaHI)I, Ka4eCTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaytoB

0% - 54% «HeynmoBim.» PesynbraTel 00y4eHns He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHUIM
[Ixana st OLEHOYHBIX MEPONPHUATHI U TU(depeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
c(OpMHPOBAHHOCTH| CooTBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUHNOHHOHU OLICHKE
00y4yeHus:
90% + 100% | 90+ 100 «OTINIHO» OT1ianyHOE TOHMMaHHKE TIPEeMEeTa, BCECTOPOHHHE 3HAHNUS, OTIIMYHBIE YMEHUSI U BIIAJICHHE OITBITOM ITPAKTHYECKOH e TeTbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, OIM3KUM K MAaKCUMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TTOHUMAHHUE NPeIMETa, XOPOIINe 3HAHUS, YMEHHS U OIIBIT PAKTHIECKON eSITeNbHOCTH, HEOOXOJMMBbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHYECTBOM 0ajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTENbHBIC 3HAHHS, YMEHHS U OIIBIT IPAKTUUECKOH e TeTbHOCTH, HE0OXOIUMBIe
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlIIOB
55% +100% | 55+100 «3a4TeHO Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHHMAJILHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTarel 00yueHuUs: He COOTBETCTBYIOT MUHHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM
«He 3aureHo»

4. TlepeyeHb TUNOBBIX 3aJaHMI1

OueHo4HbIE MEPONPHSITHS

]'lpnMepm THIIOBBIX KOHTPOJbHBIX 32[[3]-“/"7[

KonTponbhas padora

KonTtponbnas padora «J/Iuneitnas anredpa»
BAPHUAHT Nel




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 4 -3 1

1. lan onpenenuTens _% % 2 (])' .

0 -1 13

@) 3anuImuTe pas3iioKeHe JAHHOTO OTIPEIENIUTENS 0 YeTBEPTOMY CTOJIOIY;
0) BBIYMCIIUTE OTIPEICIIUTEIND, TOTyYUB MPEIBAPUTEIBEHO HYIH B KAKOH — JIMOO CTPOKE MIIH CTOJOIIE.

2. Pemmth cucteMy ypaBHEHHH METOJJOM 00OpaTHOM MaTpHIIBI:

3HaueHre X BBIYHCIHTH TaKKe MCTOOOM KpaMepa.

3. HCCH@Z[OBaTL CHUCTEMY Ha COBMECTHOCTH U PEIINTH METOAOM Faycca

X + X, —X, =3
X+ Xy + Xg =4

X+2y—z=-1
y—-z=1,
X+4y+2z=>5.

2X, + X, +3X3 +2X, =0,

4. [lana cuicteMa OTHOPOTHBIX JTHHEHHBIX ypaBHCHUH

2%, + Xy +2X3 + X, =0,
2%, + X, +5%X3 + 4%, =0,

2%, + X, +4X5 +3%, =0.

a) JlokaxuTe, 9TO cHCTEMa NMEET HeTPHBHAIILHBIE PEICHHS;
6) Haiimute oOliee penreHue CUCTEMBL,
6) HalanTe GyHAAMEHTAILHYIO CUCTEMY PELICHUH.

. Ilpu kakux 3HaUEHUAX NMapameTpa A cucrema nuneitnbix YpaBHEHUI
2 1 1:4
C pacuIMpeHHON MaTpHIIEeH 1 A 13| cosmecrna?

1 20 14




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Kontpoabsnast pabora no teme «BexkropHas ajaredopa»
BAPHUAHT Nel

. Mansr uernipe Bexropa: a ={4,5,2}; b ={30,1}; ¢ ={-14,2};d ={5,7,8}.
1.Jloka3aTh, 4TO BEKTOpPHI 4d, 6, C 06pa3yroT 0a3uc U HANTHU PA3NOKEHUE BEKTOPa 6 B 3TOM 0Oasuce.

2. HaiiTu KocuHyc yria Mexy BekTopamu @ u b .

3. Haiitn umny Bektopa § = a + 2b +3¢.

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

4. Haittu 06vém mupavuns ABCD u nnuny BeIcOTH , onymennoii u3 Bepumast D ma rpans ABC .

_ —_

5. Haiitu npoexumio ektopa AB na och Bektopa CD .

6. Halitu kxoopauHaThl BeKTOpa [(B_(f + Ké), C—é] .

I1l. Tapanerorpamv nocrpoen na Bexropax a = p+4q, b = %([_j —(), rme |f)| =4, |Cf| =2,(p"qg) = 3

Onpenenuth: a) KOCHHYC TYMOTO yIiia MEXAy JUaroHaasiMu; O) JUIMHY BBICOTHI, OMYIIEHHON HAa CTOPOH

KonTposabHas pa6ora no reMe «AHAJTUTUHYECKAS] TeOMETPHUA»
BAPUAHT Nel
1. Omnpenenurts Npy KaKUX 3HAYCHUSIX @ TpsMast
(a+2)x + (@*-9)y + 3a% - 8a + 5=0 napamnensua ocu OX.
2. CocCTaBHTh YpaBHEHHS MIPSIMBIX, TAPAJUICTBHBIX MPSMON
3x - 4y - 10 = 0 v oTcTosIIMX OT Hee Ha paccTosiHue d=3

3. Jlaubl BepmuHbl Tpeyroiasuuka A(2,6), B(4,-2), C(-2,-6).
CocTaBUTh ypaBHEHHE BBICOTHI M3 BEPIIUHBI A B ypaBHEHHE MeAWaHbl U3 BepiuuHbl C.
4. TlpuBecTH K KAHOHMYSCKOMY BHIY, Ha3BaTh U MOCTPOUTH

kpuBble:  a) 16x?+ 25y2+32x - 100y - 284 = 0;
0) y*-4y-20x+24=0.

5. W3 obmux ypaBHeHuH npsimoii :  2X+y—-32-9=0,
-2X+ 3z+4=0

T




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MOJYYUTh KAHOHUYCCKUEC U MapaMETPpHUUICCKOC YpPaBHCHUA HpﬂMOﬁ.

6. Haiitu npoekuuto Toukn A(1,2,0) Ha MIOCKOCTH
8x +6y+8z-25=0

7. HOCTpOI/ITI) TCJI0, OTPAHUYCHHOC MMOBEPXHOCTAMU

x2 =1z,
X+y=2,
y>0,z=0.

KOHTpOJ’ILHaH paﬁoTa no teMe «BBegeHue B aHaIM3»

. Boruucaums npedebl

\/27 —F—+—+...+
. n—oo 31/2n3+1 ’ . n—oo n-1 '
\/1+x2_ 4.\ 6x2+2x_
J— . m -

3. lim

x—1 2X x— 3x2 4+1
5. lim —“)(2_3_1 6. lim L
T xo2  x=2 " x—>01—cosx

x?+1 )

. (x+2) x . . In(x*+2)-In2 .
7. lim [—j : 8. lim :

x—oo\ X—1 x—0 X2

2X X :

. - . Sin(2-x
0. hmu; 10. Ilm(—).

x—0 X x—2 J2X — 2

1. Onpenesnts mopsinox 6. M. ou(X) mpu X —> 0 ornocurensno x:

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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

I11. HaiiTn Touku pa3psiBa pyHKIMH, yKa3aTh uX xapakrep. [locrponts rpaguk GyHKIMH B OKPECTHOCTH TOYEK
pa3pbiBa:

0, ecu X <0, 1
2 21—X 1
1. f(X)=<x",ecmu 0<x<1, 2.y= , 3. y=
1 x* — 4
X+ 2, ecmu X >1. 101X

KonTpoabsnast pabora
no teMe «/IudepennuanbHoe ucuncienne GyHKIMH OTHOTO MePeMEHHOT0»
BAPUAHT Nel

. HaiiTu npousBo/iHbIE CIeAYOMNX QYHKIHN:

X
ctg(\/:)
1. y=(eCOSX+3x)2; 2 3% 43Y = X—=2y; 3. y=(tg2x) 2,

d%y
Il. Haiiti BTOpYyIO NIPON3BOTHYIO F :
X
x2 X =cos(t/2), _
Ly=——, 2 ) 3. y=sin(x—y)
x2 _1 y =t —sint.
Il. . Tlonp3ysicek npasumom Jlonwrans HAHTH TpeaeTbl:
7iX
x2 1 COS—
i i i 2
L lim|—-— 2. lim (sinzx)
x—1 X—-1 Inx X-3>1-0
1

IV IIposectn nonHoe uccnenoBanne ¢Gynkimu Yy = X€ X'u MOCTPOUTH e€ rpaduk




[Tpumep BapHaHTa MHIWBUAYAIbHBIX 3aaHUNA.

Nunernan anreGpa

WJ13.

1. BrHMHCINTE ONpenennTenn

123 -1 2 -7 -3 24
11 0 -1 N
o) | 42 4 2 la 213
20 1 -1 3 -2 2 1|

2. Haittu marpuny X w3 ypassenns. CnenaTs nposepry

1 2 2 1 11 —-15
2 1 -2|-X= 2 -5 3
2 -2 1 LT 0
3. Pemnrh cucTeMBl MHHeAHLIX YPABRHeHHA:
a) meronom Wpamepa, b} mMaTpHYHLIM MeTODOM

3o+ 4y — 22 = 26
a) r— y+3z=-2 ]

3r — 3y + Sz = -2 dz — 6y +z=10

4. Pemnrte cucrener meTogom 'aycca

Ta —3z; +dzy = -5
. T —2xy +3x; = —d4
) ae, 43 Bz = 12
4r; +3z: —hay = il
Ty +3rs +5ry —dry = 1
& +drs +2x; —2xy 43y = —1
b) Ty —2rs +zz —@q4 —Tp = 3
zy —drs H4z3 +xy 4Ty = 3
#y +2rs 4ry —ws 4w = -
) twe —wy t+ry =10
&) Iy —Es +xy —xy =10
’ dry 4w —ws 4xy =10
dr; —we 4wy —xy =10

5. HaifiTu coficTBeHHBIE 3HAYCHNA H COOCTBEHHEIE BEKTOPEL MATPHIL.

5

o an( 4"

/)

4

by B=

1
1

a

-3 -3

1

2




AHanuTnueckan FeoMeTpPUA Ha NNOCKOCTH

1. CocraBuTs YpagHeHUs NpAMELY, Opoxoauyx vepes Touky M(=T7;5)
a) napajuiensHo npasoil 3r 4+ 2y — 1 =10,
. Lr—1 y+i
b) nepuespukyaapo opsoi =
r=3t+1

y=-1-2

2. HManet sepiunns rpeyronsuuka A(—1;3), B(2;5), C(0;6).
Cocrasurs: a) ypasHenue croponst AC,

i "
¢) nog yraou 437 K npisoil

b yparnenne megnans BM,
¢} ypastenue sricotThl CH i vafitu ee nnuny.
[2=3-1

¥ l y = Hairu:

3. Mauer ppe npanple L:y=2e-1, |
a) TOUKY NepeceueHis IPAMEIX,
b) kocinyc yria Mexay npsMeMu,
€} COCTABUTE YpaBHeHHe BuccekTPHCH TYHOTO YTV MEKIY NPAMBIMK.

4. HPKHECTH YpaBHeHUH JIMHUI K HAHOHHYECKOMY BUAY H [NOCTPOMTL!

o+l —e—y-1=0  2) &2 +8+y"—dy+1=0

1) y=0+2/F 11z +0 4) =848y -

5) 2527 — My + 2P =10 6) o —Say+y*+1=0
5. Cocrasuts YpaBHeHNe 1 IOCTPONTE NHHUK, KAk 14l TOUKA KoTopoil oiu-
Hakoso yaaneda or Touk M(—21) u or npamoit z —4 =1,

6. HUC'J‘]’JUJ.’I'I‘b JIMHUII, 3aJaHHbBE YDABHEHHAME B NOJIPHEX ROODAHHATAX!

1 1 1
op=l+— 2 p=o— 3 p
@ sin g
7. HocTpouth MUHNE, 52 JaHHbe TapaMeTPHUeCKUME YpaBHeHHaMH:
]2=2cus£ ) {1‘=\/I

| = —4sint y=e"

T 1-2cosy

1)

8. [ocrponts GUIYPY, OrpPaHiuesHYI IHHILMI

y=$2:
1
) y—r=2




AnanuTuueckan FeOMETPHA B NPOCTPAHCTEE

1. Cocrasuth ypagHeHHe IUIOCKOCTH, npoxodiiei depes Touky My(3; —2;4)
napaj/ienkho AByM BekTopam d; = {6;1;-1}, @y = {3;2;—2} Haiitu pac-
CTOMHIE 0T Hadalla KOOPIMHAT 10 2Toll NN0CKoCTH M 0BBeM NAPAMULIEL, 0T-
ceKaenoll I0CKOCTRE 0T KOOPAMHATHOTO YIUA.

2. W5 ofumx ypasseHuit npamoil

Je+dy+3z+1=10
le—dy-2:244=10

IVIYUHTE €8 KaHOHWYEeCKHEe H llapaMelTplyeckie YpasHeHNH. Dupe;.:e.un'rh
paccTofHue o7 Havalla KOOPIHHAT 00 1 pHMUﬁ .

3. Haftru Touky nepeceyesns i yroa Mesay npamoit

r=2+13
y=1-2  unnockoctes Jr -6y + 14z = (.
z=1+3

Cocrasuth YpabBHeHNe NPOEKLHI ,\'J,E:IHHUJ:& I[pHMUﬁ Ha 5Ty NN0CKOCTD.

4. Ilane! BeplUHHEL TPeyroibHoil HHpaMuisl

Al 4:5), B(-5;-32), O(-2-6;-3), D{-221).
Cocrasuts ypastenue rpady ABC u ypasrenue sucors DH, onyiennoit
Ha 51y rpakb. Hailitu obseM nupasueL

2 HU("l'pU].’l'l‘L NOBEPRHOCTI

2z 9) 24yt =(z-2)

1) #2422
2
y
)

3) z=—[5+—
5) P4+ 422=0 6) 2=3+2-2

va I

| B3

6. Moct POMTE TeNO, 0UPpAHHYEHHOE NOBEPEHOCTAMHE

2=z 4y =427
1) T4y =6, 3) Py =2
y="1r =0, y=0,

=1 (z>0, y>0)




MpunomerHnsa NPoU3IBCOHOR

1. HcomenosaTk HAa 3KCTPEMYM (DVHELIH
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2. CocTaBUTE YPABHEHHMI BCEX ACHMIITOT CASMVEIIINY KPHBLEIN
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3. IlposecTy MoNHOE MCCASMOBAHME ¥ MOCTPOWTE Cpadil Gy HEITHT
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4. CocTaBMThE YPaEHEHHMS EACATEMNBHON M HOPMAMH K rpaduey GYHEDNHN B
MIIH COOTBEETCTEYIOIIEH 3HAYEHWK MapaMeTpa
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BIINCAH pasHODeNpeHHEIR TpeyronesHuE. [Ipn kaxon

5. B xpyr panuyca R
COOTHOIIEHNH CTOPOH TReyDOMBHHK OVOeT HMeTE HARGOIELIVI0 ILJIOMIALE.

6. Haiity ranbonninee n HAMMeHLIIEe IHAYMEHMS QVHEIIHHI
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y=x +——16 B urTepsame [1; 4]

7. MHecnonwesyva npasuno Jlonmmrans, HafiTH Npemets
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OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBHCUMBIN
koHTpoJsib [IOKO (PT1
u PT2)

Bomnpocksr:
1. C nomomipto 351€eMEHTapHBIX IPEe0Opa30BaHUI paclIMpEHHAs MaTPULA CUCTEMbI JIMHEHHBIX YPABHEHUM

1 -1 20110
O 0 0 O O | 1| Bubepure BepHble yTBepskacHHS, €Cili A — OCHOBHAS

0102010

IIPpUBCACHA K BUAY

MaTpuia CUCTEMBEI, A — pacCiiup€HHas MaTpula CUCTEMBIL.

1. rang(A)=2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucremMa COBMECTHa

6. cucTeMa HECOBMECTHA

2. Boicora tpeyronsauka ABC, onymennas us sepumnnr C, ecnin 4(3;1,2), B(5;—3;6),
C(3;0;4) pasna

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

X=9t+1,
4. KocuHyc OCTpOTo yria Mexay mpameimu X+4 _y-1_z+5 y 6t paBeH
0 -2 -1 y=5%
2=3-2t
5. YcTaHOBUTE COOTBETCTBHE MeXAY QyHKIMEH 1 €€ nuddepeHnnanom
byHKIHS MPOU3BOAHAS
y:«3/3inx dv = COS X q
Y=o X
33sin® x




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

2+/sin X
y= 1 dy = — COS X dx
Jsinx 24/sin® x
y= 1 dy =— COSX 4o
Ysinx 3¥sin’ x
COS X
dy = ——=dXx
y 23/sin x
1
dy = ———dXx
y 2+/sin x

1+x3

In[ 3 ]

. X 1

6. Onpenenure NOPsIOK MAJTOCTH OECKOHEYHO MajIol GYHKIMH ——— 2 OTHOCUTEIBHO — MPU X — O
X

X
K= .
7. ODyHKIHUS y =6X-e 2 yObIBAaeT Ul 3HAYCHUH X
1'X e (~0;1/2)
2. X € (1/2;+0)

3. Xe(—o0;—1/2) U (1] 2;+x)
4. xe(-1/2;+)

S xe(/2:0).

JuddepenurpoBaHHbIi
3ayer

e U0 Takoe OHpC,Z[CJ'II/ITCJ'IL? HpI/I KaKux npeo6pa30BaHI/1$[X BCJIMYMHA ONPCACIIUTECIISL HC MCHACTCA
e B kakux ClIydadax OompeACJIMTECIb PaBCH Hy.]'H-O‘7 Yro CJICAYCT U3 paBCHCTBA OIIPCACINUTECIIA Hy.]'IIO?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite onpeaeireHne MuHOpa U aidreOpamyeckoro JOMOJHEHHS DSJEMEHTa OIpedeuTeNIs.
ChopmynupyiiTe MpaBUIO BHIYUCICHUS ONPEACTUTENS.

Kak ocymecTBnstoTcs TMHEHHBIE ONlepalluy Hajl MaTpulamu?

Kak nepemnoxarotcst 1e Matpuibl? CBOMCTBa MPOU3BEICHUS MAaTpPHIL.

KakoBa cxema HaxoxIeHHU 00paTHON MaTpHULIBI?

[Haiite ompeneneHus peHICHUs] CHUCTEMbl JHHEHHBIX anreOpanveckux ypaBHeHuil. Pacmmdpyiite
TIOHSATHUS «COBMECTHAs», KHECOBMECTHAs», «OTIpEeNEIEHHA», «HEONPEIEIEHHAN) CUCTEMBI.
Hamummre dopmynst Kpamepa. B kakom cirydae oHM TPUMEHUMBI?

Uro Ha3bIBaeTca paHroM MaTpuibl? Kak oH HaxoauTcs?

Cdopmymnupyiite Teopemy Kponexepa — Kamemnm.

[Ipu KaKMX YCIOBHSAX CHCTEMa JIMHEHHBIX anreOpandecKuX YpaBHEHHH MMeEeT MHOKECTBO PEIIeHUH?
Korzaa oHa umeeT ennuHCTBEHHOE pelieHue?

Onumute Meton ['aycca pemeHust CUCTEM JIMHEUHBIX YpaBHEHUM.

Kakue HensBecTHbIE HAa3bIBAIOTCS] CBOOOIHBIMY, & KaK1e 0a3MCHBIMU?

Kakme ocoOeHHOCTH pelIeHus OJHOPOJHBIX CHCTEM JIMHEHHBIX anreOpanveckux ypaBHEHUi Bbl
3HaeTe?

Kak cTpoutcs pyHnameHTanpHasi CUCTeMa peleHni?

Kak BBIOSTHAIOTCS TMHEHHBIE ONepaluy HaJl BeKTopamu? KakoBsl CBOWCTBA 3THX OmNeparuii?

Kakue BexTOpa Ha3pIBAIOTCS JTUHEWHO 3aBUCUMBIMH, a KaKHe JTMHEWHO He3aBUCUMBIMHU?

Uro Ttakoe 6azuc? Kakue BekTopa 00pa3yroT 0a3uc Ha IIIOCKOCTH M B IPOCTPAHCTRE?

Kakoii 6a3uc Ha3bIBAIOT JIEKAPTOBBIM?

UYro Takoe KOOpAWHATH BeKTOopa?

UTto Ha3BIBaETCS CKAIIPHBIM IIPOU3BeAcHIEM BeKTOpoB? KakoBwl ero cBoictBa? J[jst pemieHust Kakux
3aj]a4 ¥ Kak OHO MOKET OBITh UCIIOJIb30BaHO?

UTto Ha3bpIBaeTCsl BEKTOPHBIM IIPOU3BeACHUEM BeKTOpoB? KakoBrl ero ceoiictBa? [[i1s pemieHust Kakux
3aa4 ¥ KaK OHO MOXXET OBITh HCIOJIb30BAHO?

UTto Ha3bIBaeTCA CMEUIaHHBIM MPoU3BeeHuEM BeKTOpoB? KakoBkl ero cBoiictBa? [[s perieHus: Kakux
3a7a4 ¥ KaK OHO MOKET OBITh HCIOJIB30BAHO?

3anummTe B BEKTOPHOH M KOOPAWHATHOW (hOpMax YCIIOBHS KOJJIMHEAPHOCTH, OPTOTOHAIBLHOCTH U
KOMIUTAHaPHOCTH BEKTOPOB.

[Ipsmas TUHMSA Ha TUIOCKOCTH, €€ o0liee ypaBHEHHE

JaiiTe TOHATHE HOPMAIBHOTO U HAINPABIAIOIIETO BEKTOPOB NPSAMOM Ha IUIOCKOCTH, YIJIOBOTO
kod(umenTa.

3anumuTe pa3nuyHble BUABI IPSMON U YKAKUTE T€OMETPHUECKUH CMBICI NapaMETPOB YPABHEHUSI.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3anummTe yCIOBMs MNapaUIeIbHOCTH W TEPHNEHAMKYISPHOCTH MNPSAMBIX HAa IUIOCKOCTH B CIydyae
Pa3INYHBIX BUIOB yPaBHEHUH MPSAMBIX.

Kak HaliTu TOUKy nepecedyeHuns NpsAMbIX Ha MIIOCKOCTH?

Kak BeluncnsieTcst paccTosiHEE OT TOUKH JI0 IPAMOI Ha TUIOCKOCTH?

[aiiTe onpeneneHue JIUICA U 3aITUIINTE €T0 KAHOHMUECKOE YpaBHEHUE.

[aiite onpezenenne runepOobl 1 3alUIINTE €€ KAHOHUYECKOe ypaBHEHUE

[aiite onpenenenue napadobl U 3aNHUIIATE €€ KAHOHMYECKOE YpaBHEHHE

W3znoxute cxemy MpUBEACHUS 0OLIero ypaBHEHUs] KpUBOW BTOPOTO MOPsAKAa K KAHOHUYECKOMY BUY.
JaliTe noHsTHE NOJISIPHON CUCTEMBI KOOPJAUHAT.

Onuimre napaMeTpudeckuil crocod NOCTPOCHUS TMHUH Ha TNIOCKOCTH

[TnockocTb, €€ oblee ypaBHEHHE

Kak ompenensiercs B3auMHOE pacroyiokKeHHE IUIOCKOCTeH? 3anMIInTe YCJIOBUS MapajuIeIbHOCTH U
HNEPHEHANKYJISIPHOCTU INIOCKOCTEM.

Kak BeIuuCIsieTcsl pacCTOSIHUE OT TOYKH 10 TUIOCKOCTH?

3anuiuTe pa3auuHble BHIABI YPaBHEHMH NPSMON B MPOCTPAHCTBE M MOSICHUTE CMBICI MapaMeTpOB,
BXOZSIIIUX B YPaBHCHHUS.

W3noxure cxemy MpUBEACHUS OOLIMX YpaBHEHUN NPSAMON K KAHOHMYECKOMY BUIY.

Kak onpenennTs B3aMMHOE PaciioyIoKEHHE IPSIMBIX B IPOCTPAHCTBE?

Kak BeIuuCnseTcs: pacCTOSIHUE OT TOYKH 10 MPSIMOM B IPOCTPaHCTBE?

Kak onpenenuTs B3aMMHOE PacioyioKeHHE NPSIMON U INIOCKOCTH ?

Kak nmercs Touka nepecedeHus npsMon 1 IIIOCKOCTH?

HazoBuTe nmoBepXHOCTH BTOPOTO MOPS/IKA U HAUIIUTE UX KAHOHUYECKHE YPaBHEHMUS.
ChopmynupyiiTe MOHATHE IpeieNia YUCIOBOM MOCIEA0BATEILHOCTH

ChopmynupyiiTe HOHATHE Npeaea PyHKINN OJHON IepeMEHHON

Urto Takoe 0JJHOCTOPOHHUE TPEeIibl PYHKIIUU B TOUKE?

ChopmynupyiiTe MOHATHsI OECKOHEUHO Masioll M OecKOHeuHO OoubIIoi mpu X —> a byHKIH

IlepBblil 1 BTOPOM 3aMeYaTEIbHbIE NIPEAECIIBI

Kak cpaBHUBarOTCS 0ECKOHEYHO MaJible BEMHIUHbI? UTO TaKoe OTHOCUTENHLHBIHN MOPSIOK MaloCTH?
Kaxmne GeckoHEYHO Maiible Ha3bIBAIOTCA AKBHBaJeHTHhIMH? IlprBemuTe mpuMepsl 3KBUBAIEHTHBIX
0ECKOHEUHO MaJIbIX.

Kakumu cBoiicTBamu 001a1a10T (YHKLINMH, HEIPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKE?

Yro moHMMAIOT NOJ TOUKOH pa3pbiBa GpyHKIMK? Kakue pa3phiBbI pa3inyaroT?

Kak cBsi3aHBI TOHATHS HETIPEPBIBHOCTH U UG depeHInpyeMocT GYHKIUH B TOUKE?

3anumuTe npasmwia audhepeHIpoBaHus 00paTHON U CI0XKHONW QYHKIMH.
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e 3Sanumwure mnpaBwiaa TUPQepeHUUpOBaHHS HESBHO 3aJaHHOM (yHKIMH M (yHKOHH, 3aJaHHOH
MapaMeTpUUYECKH.

Yro takoe audpepenman Gpynkunu? KakoB ero reoMmeTpudeckuii cMbIci?

Kakumu cBoiictBamu o0nagarot auddepenuupyemsle QyHKINA?

Kak naxonstes auddepeHnuaisl 1 Mpor3BOJHBIE BEICIINX MOPSIKOB?

®opmyna Telinopa

Yro Takoe Touka 3KcTpemyMa pyHKuuu? Kakue Touku 3KkcTpemyma ObIBarOT?

Heob6xomumoe ycioBHe CyIecTBOBaHHS IKCTpeMyMa s nuddepeHurnpyemMoit pyHkuun
JocraTouHble yCI0BHS CYLIECTBOBAaHUS SKCTpEMyMa

CxeMa ucciae10BaHus Ha SKCTPEMYM (QYHKIUH OHOTO TIEPEMEHHOTO

CxeMa HaxoX/IeHHsI HaOOJBIIIEr0 U HAUMEHBIIETO 3HaUYeHHsI (PYHKIIMU Ha 3aMKHYTOM TPOMEKYTKE.
[Haiite onpeneneHue BBITYKIOCTH M BOTHYTOCTH KPUBOI Ha IPOMEXYTKE.

Kakue Touku Ha3bIBAIOTCA TOUKaMH eperuoa?

UYro Ha3bIBaeTCS acUMITOTON Tpaduka pynkiuun? Kakne acuMOTOTH pa3nnyaroT?

B yem coctouT npasuno Jlonurans? 1 packpbITUsa KaKHMX HEONPEAEIEHHOCTEN OHO ITPUMEHseTCs?

5. MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHusl

OneHo4yHbIe MEPONIPHSITHS

Hpoue}Iypa MPOBEACHHUS OLICHOYHOI0 MEPONIPUATHS U Heo0X0IMMblIe METOTHYECKHE YKazaHus

1.

KonTponbnas padota

B cemecTpe CTyneHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX pa0OT, COAEpKaHHE KOTOPBIX OXBATHIBAET BCE pa3Jellbl
JUCHMILINHBL. KaKoMy CTYJICHTY BbIIaeTCs CBOM BapuaHT. KOHTpOJIbHBIE paOOThI IIPOBOIATCS B YaChl MPAKTHYECKUX
3aHATHH. 32 KOKAYI0 KOHTPOJIbHYIO pabOTy MaKCUMAJIbHBIM OaJll ONPeNessieTCs B COOTBETCTBUE C PEUTHUHT-TUIAHOM
JIMCIMTIINHEL.

Kputepun onenku 3axanus:

baner 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUCM MAKCUMAJILHOT'O 6aJ'IJ'Ia, npeaAyCMOTPCHHOTI'O 3a HEC B
COOTBECTCTBUC C pef/iTI/IHI‘- IJIAaHOM, Ha JOJIIO BEPHO BLIITOJHCHHBIX 3a,[[aHHI7L

N3

B cemectpe cTynenTs! BeONHSIOT / W /[3 Mo BceM paszzaenaM mporpaMMbl TUCITUTUTHHBL. Y KaKIIOTO CTYICHTA B
rpytie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

W/13 pa3menieHb! B 2JIEKTPOHHOM KypCe IO TUCITUTUIHHE.




OueHno4yHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Pemenue kaxmoro 3aganus TOHKHO OBITH MOIPOOHBIM, C BKIIIOUEHHEM MPOMEKYTOUHBIX pacu€ToOB, pacCyKACHUH,
MOSICHEHUIA, C yKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyi1. 3aJaHUE BHICBUIAETCS OTACNIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kputepun onennBanus

3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO O0JIee MOJIOBUHBI 3aaHNI

Ecnu 3ananue He 3auTeHo, paboTa BO3BpAIaeTCs CTYACHTY Ha JOPa0OTKYy.

CryneHTsI MOTYT UCTIPABIATh HEBEPHO PELICHHBIE 3alaHUs M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [Ipenonasarens
MOJKET y4eCTh UCTIPABICHUS U JJOOABUTH OAIIIBI K MPEIBIAY M

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO

B cemectpe cTyneHTHI mpoxoaaT qBa pyoekHbix TectupoBanus (PT1 u PT2) Bo Bpemst koH(pepeHII-HEAeTH B CepeIuHe
¥ KOHIIE TEKYIIEeTo CEMECTpa COTJIACHO pacmmcaHuio. Pybexxnoe tectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
¢dopme B on-line pexume. [IpomomxurensHOCTh TecTUpoBaHus — 90 MuHyT Oe3 mepepsiBa. OTCU€T BpeMeHH
HAuYMHAETCS C MOMEHTa BXoJa cTyneHTa B TecT. MHCTpyKTax, MpenmecTBYIOMINN TECTUPOBAHMIO, HE BXOIUT B
yKkazaHHoe BpeMs. CTyZEHT MOXKET 3aKOHYMTh BhINONHEHHE TecTa 1o ucTeueHUs! OTBEAEHHOTO BPEMEHH.

PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAaHWW, YMEHHWW W BIaJICHUH, MOJYYSHHBIX CTyIEHTaMH 32
OTIpe/IeTICHHBIN MPOMEXYTOK O0yUESHHS.

Kaxnpiii BapuanT Ousiera MOJETUPYETCsl KOMIIBIOTEPOM IO 33JaHHBIM pasliesiaM XUMHUH u coaepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIlEHHs M MOSCHEHUs NpoBOAiT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHUS MPEIOIABATEIIO BBIIACTCA MATPHUIIA OTBETOB U CYMMAaPHBIN perTHHT 3a TecT. OOCYyKIeHNE PE3yIbTaTOB
TECTHPOBAHUSI IPOBOJUTCS HA KOHCYJIbTALIUH.

Kpurepun oneHkn 01HOTO0 3aiaHNUA:

® 33 KaXZ0€ NPaBUILHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HETPaBWJIBHO BBINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTca () 6aios;
e I 33JaHUi ¢ BBIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
MIOCJIEI0BATENIBHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHHME.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 Hememu 1o PT cTynmeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacrmoaraetcs Ha caite http://exam.tpu.ru B pazaene « MeponpusITHsI», 1 MOKET OBITH BEITIOIHEH KaXKIBIM CTYIACHTOM
HEOTrpaHUYEHHOE YUCIIO pas.



http://exam.tpu.ru/

OueHno4yHble MEPONPUATHS ITpouenypa npoBeieHHs OLIEHOYHOT0 MEPONPHSITHS U HEOGX0THUMbIe METOAHYECKH e YKA3AHHS

Hna cmyodenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodyCcMompera 803MONCHOCHb THeCMUPOBAHUSL 8 Pe3ePEHbIUL 0eHb, KOMOPBIl HAZHAYAEMC sl Cpa3y NOCae KOHGepeHy-
Heoeu.

Ilpu pesynomame pybescnozo mecmupoganus 6 6ai08 u Mmenee, 0OYHAIOWUMCS NPeOOCABTAemcs 8 Nepuoo
meKywel nPOMeANCYMoUHOU AMMmMeCmayiiu 603MOACHOCHb noemopHo npotmu PT 6 pesepanbiii 0els, co2naco8aHHbll ¢
biopo pacnucanuii TI1Y.

HuddepenumpoBannbiii 3auet. | AuddepeHnnpoBaHHbIN 3a4€T OCYLIECTBISETCA B COOTBETCTBUM ¢ [loM0XKeHneM 0 IpoBeIeHUH TEKYIIETO
KOHTpPOJISI ¥ TpoMexKyTouHOM arrectaniuu TITY .MToroBeiii 6amt onpenenseTcss CyMMUPOBaHUEM OAJIJIOB 32
BCE€ OLICHOYHbIE MEPONPHUATHS TEKYILIETO CEMECTPA.




