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Pouab pucnuminebl «MaTtemMaTuka 1» B q)OpMI/IPOBaHI/II/I KOMIIeTeHIUii BBIITYCKHHUKA:

SnemeHT Cemect Cocrapasiionme pe3yjbTaTOB 0CBOeHHS (1€CKPUNTOPbI KOMIIETEHMH)
o0pa3oBaTenbH p Kox
Ol IpOrpaMMmeI HaumeHnoBanue
(oucuumIuHa, LIRS UL KOMIIETeHIHH Kox HaumenoBanmne
MPAKTHKa,
I'MA)
Brazeer onpITOM NIPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U
Crioco6eH OCyIIECTBIATS TTOHCK, YK(Y)-1.B1 MaTeMaTUYEeCKUX METOJIOB U MOJIENEH ISl pelieHHs 3a1a4 TEOPETUIECKOT0 1
KPUTHUYECKHI aHAIIH3 U CHHTE3 [PUKTAHOTO XapaKTepa
YK®)-1 nrGop MAruiH, pUMCHATH VK(V)-1.¥1 YMeerT pemars 3a1a4u TEOPETUYECKOTO U IIPUKIIAHOTO XapaKTepa
CHCTEMHBIN MOAXO0J I PeLICHUS
TOCTABJICHHBIX 387124 VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMaTH4YECKHUE METO b
TEOPETHYECKOT0 XapaKTepa
Brageer MaTemMaTuueckuM ammapaTroM aiareops! u auddepeHnnaIbHoro
Marematuka 1 1 OTIK(Y)-1.B1 ucyuciIeHus QYHKIMU OJHON MePEMEHHOI! ISl IPOBENICHHS TEOPETHYECKOrO
CIIOCOBHOCTE M FOTORHOCTE ’ UCCIICOBAHUS U MOAEIUPOBaHUS QU3HUECKUX U XUMHUUECKHX IPOLIECCOB U
HCIIONB30BATE OCHOBHEIE 3AKOHEL SIBJICHHUH, a TAKKe, JUIsl pelleHHs NPpodecCHOHANBHBIX 3a1a4
OITK(Y)-1 €CTECTBEHHOHAYYHBIX AMCIIATLIHH OTK(Y)-1.V1 YMeeT NpUMEHATh H3YYCHHBIC METO/IbI AJIreOpBI U aHAIN32 VIS PEILCHHS
B IPO(heCCHOHATLHON CTaHIAPTHBIX 33129
JeATEIBHOCTH 3HaeT OCHOBHBIC OHATHS U TEOPEMBI JINHEWHOW M BEKTOPHOH anreOpsl,
OIIK(Y)-1.31 AQHAJTMTUIECKON TEOMETPHUH, TEOPHH JIMHEWHBIX IPOCTPAHCTB,
muddepeHInaTbHOT0 HCUUCTICHUS QYHKINU OJTHOU TIEpeMEHHOM

2. IMoka3zaTeau U MeTOALI OLICHUBAHUS

HﬂaﬂﬂpyeMble Ppe3yibTaThl 06yllemm o TUCHUIIJIMHE KOH JAOCTHIKECHU S HaunmeHnoBanue pasjaeiia MeToabl oueHMBaHUS
Kon HaumenoBanue KOHTPOJIHPYeMOoi AU CHUILTHHBI (oLeHOYHbIE MEPONPHUATHS)
KOMIIeTeHIUH (MU ee
YACTH)
PIA1 | Ymers paboTaTh ¢ MaTpUIIAMHU, BBIYUCIATD UX VKV 1. JIuneitnas anreGpa KonrponsHas pabora
YUCIIOBBIE XapaKTEPUCTUKU 3.
OMNK(Y)-1 TecTupoBaHue — HE3aBUCUMBIH
koHTpoJsb [TOKO
P2 | YMeTp uccnenoBath W pemiaTh CHUCTEMBI JIMHEHHBIX VKV 1. JIuneitnas anredpa KonrponsHas pabora
anreOpanvecKux ypaBHCHHI nJs.
ONK(Y)-1 TecTupoBaHue — HE3aBUCUMBIH
koHTpoib [TOKO




P13 | YMeThb mpoOM3BOAUTH JCUCTBUS HajJ BEKTOpaMH B YKL 2. Bextopnas anredpa KontposbHas padota
IPOCTPaHCTBAX nJ3.
OTK(Y)-1 TecTrpoBaHye — HE3ABUCUMBII
koHTpoib [TOKO
P4 | YMeTh CTPOUTH OCHOBHBIE T€OMETPUIECCKIE 00pa3bl YKL 3.AHasniuTHYEeCKast KontposbHas padota
reoMeTpus 3.
OTK(Y)-1 TectupoBaHue — He3aBUCHUMBII
koHTpoib [TOKO
PII5 | YMeTh BBIYHUCIATH MPEEIbI YKY)11 4.BBeneHue B aHAIIN3 KontposbHas padota
3.
OTK(Y)-1 TectupoBaHue — He3aBUCHUMBII
koHTpousb [JOKO
P16 | YMmerh nccienoBath GyHKIUU OAHOM TEpeMEHHON VKV 5. AuddepenunanbHoe KoHntposbHas padota
MCUUCIIeHUE (PYHKITUH 3.
OTK(Y)-1 OJTHOM TIEPEMEHHOM TectupoBaHue — He3aBUCHUMBII
koHTpousb [JOKO

3. Ikaja oueHUBAHUSA
[Topsinox opraHu3any OLIEHUBAHUS PE3yJbTATOB OOYUYEHHS B YHMBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CucremMa OleHMBaHHs)» (B ICHCTBYIOLICH PEIaKIUHm).
Hcnonp3yetcs O0amibHO-pEHTUHIOBAsI CUCTEMA OLIEHUBAHUS Pe3yabTaToOB 00yueHus. iTorosas oneHka (TpaauliMoHHas U JIUTEpHAsi) IO BUaM y4eOHOM
nesrenbHOCTH (n3ydenue aucuumuing, Y UPC, HUPC, kypcoBoe npoeKTHpOBaHue, IPAKTUKHN ) OTIPENIENIeTCsl CyMMOM 0ajsIoB MO pe3yibTaTaM TeKYIIero
KOHTPOJISI U TPOMEXYTOUHOM aTTecTalu (MTOroBasi pedTUHIOBas olleHKa - MakcuMyMm 100 6asmioB).

PacnpeﬂeneHMe OCHOBHBIX H AOINOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYHIECTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI arTecranuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS CooTBeTcTBHE
OnpejeieHne OLlEHKH

3alaHUuA Tpa}I“HMOHHOﬁ OLICHKE
90%+100% «OTI9HO» OTinyHOE MOHUMAaHHE MIPeIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHHUS U BJaJIEHUE OTBITOM MPAKTUUECKOH eATEIbHOCTH,
He00X0UMBIC Pe3yabTaThl 00ydeHHs: CHOPMUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM OAJIIOB, OJIM3KUM K MAaKCUMAaJIbHOMY
70% - 89% «Xopoio» JlocTaTo4HO MOJTHOE IIOHMMAaHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHUS H OIBIT MPAKTUYECKOH NesITeIbHOCTH, HEOOXOIMMEIC PE3yIIbTAThI

06y‘l€HI/IH C(l)OpMI/IpOBaHLI, Ka4u€CTBO HU OJTHOT'O U3 HUX HC OICHCHO MWHHUMAJIbHBIM KOJIMYECTBOM 0ajIoB




55% - 69% «Y IOBIL» HpI/IeMJ'IeMOG NMOHUMAaHUEC NpeaAMETA, YAOBJICTBOPUTCIbHBIC 3HAHWA, YMCHHA U OIIBIT HpaKTPI‘leCKOﬁ JCATCIBbHOCTH, HCO6XOL[I/IMI>IC PE3YJIbTAThI
06y‘I€HI/IfI C(i)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajoB

0% - 54% «Heynosn.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

[kana asst OLEHOYHBIX MEPONPHUSITHIA U AU PEPSHIIUPOBAHHOTO 3a4eTa / 3a4eTa

Crenenn
c()OPpMHPOBAHHOCTH| Ba COOTBeTCTBﬂe Onpeenente onenxn
pe3yabTaToB TPaAHUUHNOHHOHU OLICHKE
00y4yeHust
90%+100% 90 + 100 «OTIUIHO» OTin4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HaAHUS, OTIIMYHbIE YMEHUS U BIaJIeHHE ONBITOM NMPAKTUYECKOH 1eATeIbHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIOB, OJM3KHUM K MAKCUMaJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHMS H OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJlyIoB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHHS U OTBIT IPAaKTHIECKON NEATEITbHOCTH, HEOOXOJMMBbIE
Ppe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OaIIIIOB
55%+100% 55 +100 «3auTeHo» Pe3ynpraThl 06y4eHHUs] COOTBETCTBYIOT MUHIUMAJIBHO TOCTaTOYHBIM TPeOOBAHUSAM
0% + 54% 0+54 «Heynosi.»/ Pe3ynpTaTsl 06y4eHuUsI He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUAM
«He 3aureno»

4. TlepeyeHb THNOBBIX 3aaHMI1

OueHOquIe MeponpusTus HpuMepbl THIIOBBIX KOHTPOJBbHBIX Sa)laﬂl/lﬁ

1. KonTponbHas pabota KonTpoabnas padora «/Iuneiinas ajredpa»
BAPHUAHT Nel

~Ow

2 4 1

-1 1 1
1. lan onpeaenuTens 3 2 0l
0 -1 13

a) 3anumure PA3JI0KEHUE JaHHOTO ONPEACTINUTEIIA 11O ‘ICTBépTOMy CTOJ'IGIIy;
6) BBIYHCIIUTE ONPECACITUTEIIb, IIOJTYUNUB NIPECABAPUTCIIBHO HYJIN B Kakoi — 1100 CTPOKE WJIN CTOJ'I6II€.

X+2y—-2=-1

2. Pemuts cucteMy ypaBHEHHI METOIOM OOpPaTHOW MaTPHIIBL: y—-z=1,

X+4y+2z=>5.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

3HaueHHe X BBIYUCIINTH TAKXC MCTOAOM KpaMepa.

3. UccnenoBath crcTeMy Ha COBMECTHOCTB M PEUINTh MeTooM ["aycca
Xo+ X3+ X, =1

Xy —Xg— X4 =2
X + X, —-X, =3
X, + Xo + Xg =4

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

4. TaHa cuctemMa OHOPOJHBIX JTUHEHHBIX ypaBHEHUH

@) JlokaxkuTe, 9YTO CHCTEMa UMeeT HEeTPUBHAJIBHEIC PCIICHHUS,
0) Haiimute oOIiee penieHne CHCTEMBL,
6) HalanTe GyHAAMEHTALHYIO CUCTEMY PELICHUI.

. TIpy KaKkuX 3HAYCHHMsX mapameTpa A crcTeMa IHHEHHBIX ypaBHEHHI

2 1 ﬁ4
C pacLIMPEHHON MaTpHLeH 1 A 1} 3|cosmecrna?
1 20 1:4

KonTtponbnas padora no teme «BexkropHas anredpa»
BAPUAHT Nel

aHbI YeThIpe BeKTOpa: 5 ={4,5,2}; b ={3,0,1}; ¢ ={-1,4,2};d ={5,7,8}.
1.Tokasars, 94TO BEKTOPHI F,b,¢ 0OpasyoT 6a3nc W HANTH pasoXKeHHe BEKTOpa d B 5TOM Gasmce.

2. HaiiTy KOCHHYC yIila MexIy BEKTOpaMH a 1 b.
3. Haiitu nmHy BekTOopa ¢ = & + 2b + 3¢C -




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

I1.Xansr vernipe Toukn: A(13;0), B(4;12), C(3;0;1), D(—4;3,5).

4. Haiirn 066ém mapamugst ABCD u qminy Beicots! , onymennoi u3 Bepumnsr D na rpans ABC .

B —

5. Haiitn npoeknmio Bektopa AB Ha ock BeKTOpa CD.

6. HaiiTu koopIuHaTHI BEKTOpa [(ﬁf + E),Eé] .
I11.MapaiaenorpaMm nocTpoeH Ha Bekropax d = P + 44, b = %(ﬁ —q), e ||§| =4, |q| =2, (p"g) = g .

Omnpenennuts: a) KOCHHYC TYIOTO YTJIa MEXIy JHAarOHAISIMHA; O) JJIMHY BBHICOTHI, OMYIICHHOW Ha CTOPOH

KonTpoabsHasi padora mo TeMe «AHAJTUTHYECKAS] T€OMETPHSD)
BAPHUAHT Nel
1. OmnpenenuTh MpH KaKUX 3HAYCHUAX @ TpsiMast
(a+2)x + (a®-9)y + 3a® - 8a + 5=0 mnapannensua ocu OX.
2. CocTaBUTh YpaBHEHHUS MPSIMBIX, MAPAJUICIBHBIX MPSIMOI
3x - 4y - 10 = 0 u oTcTOSsIIMX OT Hee Ha paccrosiHue d=3
3. Jaubl BepuuHbl Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).
CocraBuTh ypaBHEHHE BBICOTHI M3 BEPUINHBI A U  ypaBHEHHE MEAUAHbI U3 Bepiuntbl C.

4. TlpuBecTH K KAHOHMYECKOMY BHJLY, HAa3BaTh U IIOCTPOHTh
kpuBble: a) 16x%+25y? +32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

5. W3 o0mwux ypaBHeHwuii npsimoii :  2X+y—-3z2-9=0,
-2x+  3z+4=0
MOJIYYUTh KAHOHUYECKUE U MapaMeTpUYecKOe YPaBHEHHUS MPSIMOU.

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

7. HOCTpOI/ITb TCJI0, OTPAHUYCHHOC MMOBECPXHOCTAMU
2 —
x° =1z,
X+y=2,
y=0,2=>0.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

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

. Boruucaums npedebl

1 1 1 1
5 e & -
1. lim vn“—4n. 2. lim 2 4.8 2
n—aoo 3"2n3+l ’ n—oo n-1 '
/ 2 2
3. fim Y1 x" 4. fim X *+2X.
x—1 2X X—>00 3x2+1
2 2
5. fim YX_~3-1. 6. lim—> -
x—2 X—=2 x—01—Cos X
x*+1 5
. 2 . . In(x*+2)-In2,
7. lim [X+ j X 8. lim ;
x—oo\ X —1 x—0 x2
2X X :
) - . SIn(2—Xx
9. lim & ~¢ . 10. nm(—).
x—0 X X—2 A/2X — 2

I1. Onpenenuts nopsinok 6. M. o(X) mpu X —> O ornocurennHo x:
1. a(x) = In(L+3/x?-tgx), 2. o(x) = /2x+1-1-

I11. HaiiTn Touku pa3pbiBa pyHKIuH, yKka3aTh ux XxapakTtep. [locTponTs rpadguk pyHKIMN B OKPECTHOCTH TOYEK
pa3pbiBa:

1
0, eciu X <0, S
21—X 1
1. f(x)= X2, ecu 0<x<1, 2.Y= 10 3'y:x2_4.
X+ 2, ecnu X >1. Liolx

KonTponbnas pabdora
no teme «/Iuddepennnanbuoe ucunciaeHne GyHKIMA OHOTO IePEeMEHHOI0»
BAPHUAHT Nel




OueHouHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

[. HaliTu npou3BO/iHbIE CAeAYIOMUX QYHKIHH:

Ctg(\ﬁ)
1.y=(eCOSX+3x)2; 2. 3X+3y:x—2y; 3. y =(tg2x) 2",

d 2
y
1. Haiitu BTOpYIO NIpOM3BOAHYIO F :
X
x2 X=cos(t/2),

1Ly= .y =sin(x—y)

, 2. ] 3
x2 _1 y=t-sint.
I11. . [Tomp3yscek npaBminoM JlomuTamns HAUTH TIPEICITBL:

COS7ZX
2 —
Loim| XY 2 dim (sinm) 2
x—1 X—=1 Inx X—>1—0

1

IVIIposectu nmonHoe nccnenosanne Gynkmun Y = X€ X u MIOCTPOUTH €€ rpaduk




HI3. [IpuMep BapuaHTa MHAMBHAYAIbHBIX 3aJaHMI.

Nunennan anreGpa

1. BrHHCINTE OnpenennTenn

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

2. Haittu marpuny X w3 ypassenna. CnenaTs nposepry

1 2 2 1 11 —15
2 1 -2]|-X= 2 —8 3
2 -2 1 11 T 0
3. Pemnrh cucTeMBl THHeRAHLIX YPABHeHHA:
a) meronom Wpamepa, b} mMaTpHHMHLIM MeTODOM
3r+ 4y — 22 = 26 r+hHy— z= 5
a) r— y+3z=-2 b Jz+By+z= 7
dr — 3y +Hz= -2 dz — Gy +z =10
4. Pemnrts cucremer meTogom ['aycca
Ta —3z; +4dzy = -5
. T —2z5 +3r; = —d4
) 3z 42z 5z, = 12
4r; +3zs —Haj = il
Ty +3rs +51y —dry = 1
& +drs +2x; —2ry 43y = —1
b} xy —2rs Hzz3 —xqg —ITy; = 3
ry —drs +zz +wy T = 3
Ty +2r2 Ty —Tq T3 = —1
Ty Htme —xy +xy =10
&) Iy —&s Hxy —xy =10
: 3r, +@e —x3 +xy =10
dr; —xe 4wy —xy =10

5. HaifiTu coficTReHHLIE 3HAYCHNA | CODCTBEHHLIE BEKTOPEl MATPHI.

, 4 —3 -3
a]A:[_; ‘E) BB=|1 2 1
\ ! 11 2,




AHanuTnueckan reoMeTpUA Ha NNOCKOCTH

1. CocTasuTh yparHeHUs NPAMELX, Dpoxogauyee vepes Touky M(=T;5)
a) napanienso npasoil 3 4+ 2y — 1 =0,

. Lr—1 y+i
b) nepuenaukyaapho npaMoil =
. ' L r=3t41
¢) nog yraou 43 K npasoil y=—t—2

2. HMauet sepuunns rpeyronsiuka A(—1;3), B(2;5), C(0;6).
Cocraurs: a) ypasenue croponst AC,
b yparnenne mepnans BM,
¢} ypasrenue sricortl CH u safity ee pnuny.
ERL

5 l y= Hairu:

3. Hauer ppe npanpe Ly =2z -1,

a) TOUKY Nepeceyenis IPAMELL,
b} kocusyc yria Memay npaMeIMi,
¢) COCTABUTE YpaBHeHue BUCCeKTPUCH TYTOLO YIUIa MeXAY NPAMEIMH.

4. HPMHECTH YpaBHEHUH JIMHUI K HAHOHHYECKOMY BUAY H [NOCTPOMTL!

ety —e—y-1=0 2 4+8+y*-dy+1=0

1) y=0+3/F 11z +0 1) r=848y—4

5) 2527 — My + 2P =10 6) 2 —Say+y*+1=0

5. CocTasuTh ypaBHEHNUE I IOCTPONTE NHHUK, KX 14l TOUKA KOTOpOil o1i-
Hakoso yaneda or Touki M(—2 1) u or npamoit z —4 =10,

6. [locTponTh JIHHIY, 5a/laHKAE YPABHERUAMI B OJIIPHELX KOOPIMHATAX:

1 1 1

)p=1+— 2 p=— 3

@ sing

7. HocTpouts uHlN, 3aasHse 1APaMeTPIUecKUMI Y PaBHEeHUAMH:

] x = 2cost . r=y1
2

| = —4sint y=¢"

o= 1—2ecosy

1)

8. [ocTponts GUIYPY, OCPaHites Y0 JIHHILMI

P':ze:
1
) y—r=2




AnanuTuueckan FeoMeTPHA B NPOCTPAHCTEE

1. Cocrasute ypagHeHHe MDCKOCTH, npoxogdttel depes Touky My(3; —2:4)
napajiyienkho AByM BekTopad 4 = {6;1;-1}, @y = {3;2;-2} Haiitu pac-
CTOMHIE 0T Haualla KOOPIMHAT 210 2Tol NN0CKOCTH M oBLeM [UpaMuiLl, o1-
CEKAeMOl TUIOCKOCTRE 0T KOOPAMHATHOTO YIUA.

2. W3 ofimx ypasseHuit npamoil

de+dy+3z2+1=10
Je—dy-2:44=10

MIYUHTE €8 KaHOHMYECKHe H llapaMelpldeckie YpasHeH!E. DIIP&‘,L[B.IIH'I'J:-
paccTofHue o7 Havalla EOOPIHHAT 00 1 pHMUﬁ .

3. Hafiru Touky nepeceuesns i yroa Mesay npaMoit

r=2+13
y=1-2  ummockocte  Jr —6y+ 14z = 0.
=143

CocrasuTh VpabBHeHNe NPOeKLHI JJ,E:IHHUJ:& I[PHMUJ:& Ha 5Ty [N0CKOCTD.

4. Jlane! BeplUMHEL TPeyroabHOl HPpaMuibl

Al 4:5), B(=-5-32), O(-2-6;-3), D{-2:21).
Cocrasuts ypastenue rpady ABC u ypasrenue sucors DH, onyiennoit
Ha 51y rpakb. HaliTi obseM nupasueL

2 HU("l'pﬂl’l'l‘L [IOBEPXHOCTH

1) 2 4+22=2 9) P4yt =(z-2)
22

K z=—(%+%) 1) P -dy+z=

5) 4yt 42242 =0 6) z=34+2-2

2= 4y =47
i T4y =6, 5 =12
) =% ) r=0, y=10
=21 = y=y

z=10 (x>0, =0




Mpunomenns NPoU3IBCAHOR

1. HcomenosaThk HAa 3KCTRPEMYM DVHELIHN

3
— _.I‘ F o Rk I W
13 y_il-[.::+l}2 2y w==x [z 1
3 y:eg:r_‘r

2. CocTaBUTE YPABHEHMS BCEX ACHMIITOT CASMVEMIIEY KDPHBLEIN
. ] - -
.\ 3 r — bx + 3

1] = 1—z3 2 =
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OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

TectupoBanue —
HE3aBHCUMBIN
koHTpoJsib [IOKO (PT1
u PT2)

Bomnpocksr:
1. C nomoipto 351€eMEHTapHBIX IPE0Opa30BaHUI paclIMPEHHAs MaTPULIA CUCTEMbI JIMHEHHBIX YPAaBHEHUM
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MaTpuia CUCTEMBEI, A — pacCliupC€HHas MaTpula CUCTEMBIL.
1. rang(A) =2
2. rang(A)=3
3. rang(A) =2
4. rang(A)=3

5. cucTeMa COBMECTHA
6. cucreMa HECOBMECTHA

2.Bricora tpeyronsauka ABC, onymennas us Bepumnsr C |, ecian A(3,1,2), B (5;—3;6) ,
C(3,0,4) paBHa

3.Paccrosiane Mexy hoxycamu sruumnca 5x° + 9y2 —-30x+18y+9=0 pasro

4 X=9t+1,
4. Kocntyc 0cTporo yria Mexay npsvbivu X4 _Y=1_2+5 4 _ s paBeH
y =6t,
10 -2 -11
z=3-2t
5. YcTaHOBUTE COOTBETCTBHE MeXAY GyHKIMEHN U €€ quddepeHnnanom
byHKIHS MPOU3BOAHAS
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JuddepenurpoBaHHbIi

3a4CT

e U0 Takoe OHpC,Z[eJ'II/ITCJ'IL? HpI/I KaKux npeo6pa3013aHI/I;1x BCJIMYMHA ONPCACIIUTEIISL HE MCHACTCA
e B kakux ClIydadax OmpeACIMTEC/Ib PaBCH Hy.]'II-O‘7 Yro CJICAYCT U3 paBCHCTBA OIIPCACINUTECIIA Hy.]'IIO?
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

Haiite ompeaeneHne MHHOpa H  anreOpandeckoro JOMOJHEHHUS DJEMEHTa ONpeaenuTes.
ChopmynupyiiTe MpaBUIIO BEIYUCICHUS OPEIEIUTENS.

Kak ocymecTBnstoTcs TMHEHHBIE ONlepalluy HajJ MaTpulamu?

Kak nepemnoxarotcst 1e Matpuibl? CBOMCTBa MPOU3BEICHHS MAaTPHIL.

KakoBa cxema Hax0xIeHHU 00paTHON MaTpHULIBI?

[aiite ompeneneHus pelICHHUs CUCTEMBbI JMHEHHBIX anreOpandyeckux ypaBHeHHMH. Pacmmdpyiite
MIOHSATHS «COBMECTHAs», KHECOBMECTHAs», «OTIPENEIEHHAD», «HEONPEIEIEHHAN) CUCTEMBI.
Hamummre dopmynst Kpamepa. B kakom cirydae oHH TPUMEHUMBI?

Urto Ha3zpIBaeTCsa panroM MaTpuibl? Kak oH HaxomuTcs?

Cdopmymnupyiite Teopemy Kponexepa — Kamemnm.

[Ipu Kak¥X yCIOBHAX CUCTEMA TMHEHHBIX aNTreOpandecKiX ypaBHEHU UMeeT MHOKECTBO PEIICHHIA?
Korzaa oHa umeeT ennuHCTBEHHOE pelieHue?

Onumute Meton ['aycca pemeHus: CUCTEM JIMHEUHBIX YpPaBHEHUM.

Kakue Hen3BecTHBIC HA3BIBAIOTCSI CBOOOIHBIMY, & KaKue Oa3UCHBIMU?

Kakme ocoOeHHOCTH pemieHus] OJHOPOIHBIX CHUCTEM JMHEWHBIX anreOpandecKuX ypaBHEHWH Brr
3HaeTe?

Kak cTpoutcs pyHnameHTanpHasi CHCTEMa peleHNi?

Kak BBIOSTHAIOTCS TMHEHHBIE onepaluy HaJl BekTopamu? KakoBsl CBOWCTBA 3THX omnepaiuii?
Kakue BexTOpa Ha3pIBAIOTCS JTUHEWHO 3aBUCUMBIMH, a KaKHe JTMHEWHO HE3aBUCUMBIMHU?

Uro takoe 6azuc? Kakue BekTopa 00pa3yroT 0a3uc Ha INIOCKOCTH M B IPOCTPAHCTRE?

Kakoii 6a3uc Ha3bIBAIOT JIEKAPTOBBIM?

UYro Takoe KOOpAWHATH BeKTOopa?

Uto Ha3BIBaeTCS CKAIAPHBIM TPOW3BEACHHEM BeKTOpoB? KakoBwl ero cBoiictBa? s pemreHus
KaKHX 33]]a4 ¥ KaK OHO MOKET OBITh HCIIOIB30BaHO?

Uto Ha3bpIBaeTCS BEKTOPHBIM IpoM3BeAcHHEM BeKTOpoB? KakoBwl ero cBoictBa? [Ins pelieHus
KaKUX 3aj7]ad U KaKk OHO MOXXET OBITh HCIIOJIb30BaHO?

Uto Ha3bIBaeTCA CMEUIaHHBIM Ipou3BeAeHueM BeKTopoB? KakoBwl ero cBoiictBa? s pelieHus
KaKHUX 3aj7]ad ¥ KaKk OHO MOXXET OBITh HCIIOJI30BaHO?

3anummTe B BEKTOPHOW M KOOPJMHATHOM (hopMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAIILHOCTH U
KOMIUTAHaPHOCTH BEKTOPOB.

[Ipsmas TUHMSA Ha TUIOCKOCTH, €€ o0liee ypaBHEHHE

[aiiTe MoOHATHE HOPMAlIBbHOTO W HANpPaBJIAIOIIETO0 BEKTOPOB MNPSMOM Ha IUIOCKOCTH, YIJIOBOIO
kod(umenTa.

3anumuTe pa3nuyHble BUABI IPSIMON U YKAKUTE T€OMETPHUYECKUI CMBICI TapaMETPOB YPABHEHUSI.
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3anuImuTe YCIOBUS MapajUIENbHOCTH W MEPNEeHIUKYISIPHOCTH NPSAMBIX Ha IUIOCKOCTH B Cilydae
Pa3INYHBIX BUIOB YPaBHEHUN MPSIMBIX.

Kak HaliTu TOUKy nepecedyeHuns NpsAMbIX Ha MIIOCKOCTH?

Kak BeluncnsieTcst paccTosiHEE OT TOUKH JI0 IPSAMOI Ha TUIOCKOCTH?

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

[aiite onpenenenue runepOobl U 3aUIIUTE €€ KAHOHUIECKOE ypaBHEHHUE

[aiite onpesenenue napadobl U 3aNHUIIATE €€ KAHOHMYECKOe YpaBHEHHE

W3znoxure cxemy NMpHUBEICHUS OOILEro ypaBHEHHs KPHBOH BTOPOTO MOpPsAKAa K KaHOHUYECKOMY
BUTTY.

JaiiTe noHsTHE MONSIPHON CUCTEMBI KOOPJAUHAT.

Onumurre mapaMeTpUIecKuid Crocod MOCTPOSHNUS JIMHUH Ha TUIOCKOCTH

[TnockocTh, e€ obIee ypaBHeHHE

Kaxk onpegnensiercs B3auMHOE pacnoiOKEHHUE MIIOCKOCTEN? 3anuIlnTe YCIOBUS NapajuiebHOCTH U
MEPNEHIUKYIIIPHOCTH IIIIOCKOCTEM.

Kak BeIumcisieTcst pacCTosTHUE OT TOYKH JJO INIOCKOCTH?

3anuIuTe pa3iIudHble BUABI YPABHEHUH MPSIMON B IIPOCTPAHCTBE U MOSICHATE CMBICI NTapaMeETPOB,
BXOJAIIMX B YPABHEHUS.

Wznoxute cxemy npuBefieHns OOLINX ypaBHEHUH MPsIMON K KAHOHUYECKOMY BHILY.

Kak onpenenuts B3aMMHOE PacCIIOIOKEHUE MPSAMBIX B IPOCTpaHCTBE?

Kak BerymcisieTcst paccTossHUE OT TOUKH JI0 TIPSIMO¥ B MpoCTpaHCcTBE?

Kak onpenenuts B3auMHOE pacioioKeHUe MPSIMON U MIIOCKOCTH?

Kak nmercst Touka nepecedeHrs IpsMoi 1 MiIoCKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO MOPS/IKA U HAUIIUTE UX KAHOHUYECKHE YPaBHEHHUS.
ChopmynupyiiTe MOHATHE Ipeieia YUCIOBOM MOCIEA0BATEILHOCTH

ChopmynupyiiTe HOHATHE Npeaeaa PyHKINU OHON IepeMEHHON

Urto Takoe 0JJHOCTOPOHHUE TPEeIibl PYHKIIUU B TOUKE?

ChopMyIupyiiTe MOHATHS GECKOHEUHO Maloi 1 6eckoHeuHo Gonbmioi mpu X —> d byHEIHH

IlepBblil 1 BTOPOU 3aMeYaTEIbHbIE IPEAECIIBI

Kak cpaBHUBarOTCS OECKOHEYHO MaJble BeNMIHHbI? YTO Takoe OTHOCUTENHHBIHN MOPSIOK MaJOCTH?
Kakme GeckoHeYHO Mayble Ha3bIBAIOTCS IKBUBaJICHTHRIMU? [IpuBenuTe MprUMepsl SKBUBaJIEHTHBIX
0ECKOHEUHO MaJIbIX.

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

UTo NOHUMAIOT 1O/ TOUKOH pa3psiBa ¢pyHKmH? Kakue pa3peIBeI pa3nuyaroT?

Kak cBsi3aHBl TOHATHSI HETIPEPHIBHOCTH U TN PepeHIIPYeMOCTH (YHKIIUU B TOUKE?
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e 3anumwure npaBuia gudQepeHInpoBanus 0OpaTHOHN U CIOXKHOHN QyHKIHH.

3anumuTe npaBuia auddepeHIUpoBaHUS HESBHO 3aJaHHOM (YHKUMH M (GYHKUUH, 3aJaHHOH
napaMeTpHUUECKH.

Yro takoe audpepenman Gpynkunu? KakoB ero reomMmeTpudeckuii cMbici?

Kakumu cBoiictBamu o0nanarot auddepenuupyemsie QyHKINA?

Kak naxonstes auddepeHnuaisl 1 Mpor3BOJHBIE BEICIINX MOPSIKOB?

®opmyna Telinopa

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

Heob6xomumoe ycnoBue CylecTBOBaHHUS IKCTpeMyMa s uddepeHuupyeMoit QyHKIuN
JocTaTouHble yCIOBHS CYIIECTBOBaHUS DKCTpEMyMa

CxeMa ucciae10BaHus Ha SKCTPEMYM (GYHKIUH OJHOTO TIEPEMEHHOTO

CxeMa HaXx0KICHUS HAaHOOJBIIEr0 M HANMEHBIIETO 3HaYeHUS (DYHKIIMU Ha 3aMKHYTOM MTPOMEKYTKE.
[aiite onpeseneHue BBITYKIOCTA M BOTHYTOCTH KPUBOW Ha TIPOMEKYTKE.

Kakue Touku Ha3bIBAIOTCA TOUKaMU eperuoa?

UYro Ha3bIBaeTCS acUMIITOTON Tpaduka ¢pynkiun? Kakne acuMOTOTH pa3nuyaroT?

B uem cocrout nmpasuiio Jlonutans? st paCKphITUS KaKUX HEOTPEEIEHHOCTEH OHO TPUMEHSIETCS?

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusAd

OneHo4yHbIe MEPONIPHSITHS

Hpoue}Iypa MPOBEACHHUS OLICHOYHOI0 MEPONIPUATHS H Heo0X0IMMble METOTHYECKHE YKazaHus

1.

KonTponbnas padota

B cemectpe CTymeHTHI BBIIONHSIOT S KOHTPOJNBHBIX paboT, collep)KaHHMEe KOTOPBIX OXBaThIBa€T BCE
pasaeNbIIMCIUIUIMHGL. KaX oMy CTylIeHTYBbIIaeTCsi CBOM BapuaHT. KOHTpOJbHBIE PaOOThl HMPOBOIATCS B 4YaChl
MPAKTUYECKUX 3aHATHUH. 32 KOKAYI0 KOHTPOJbHYIO pa0OTy MaKCUMAJbHBIM Oajlil OMpEAeseTCsl B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

Kputepun onenku 3axanus:

baner 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUECM MAaKCUMAJIbHOT'O 6anna, npeayCMOTPCHHOI'O 3a HEC B
COOTBECTCTBUC C pef/iTI/IHI‘- IJIAaHOM, Ha JOJII0 BEPHO BBIITOJHCHHBIX 3a,[[aHHI7L

N3

B cemectpe cTynenTs! BeoNHSIOT / M /|3 M0 BceM paszzaennaM mporpamMMbl TUCITUTUTHHBL. Y KaKIIOTO CTYICHTa B
rpytie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
CPYIIIIBIL.

W /13 pa3menieHb! B 2JIGKTPOHHOM KypCe IO JTUCITUTUIHHE.
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Pemenue kaxmoro 3aganus TOHKHO OBITH MOIPOOHBIM, ¢ BKIIOUEHHEM IPOMEKYTOUHBIX PAacu€TOB, PacCyKACHHM,
MOSICHEHHI, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyin. 3aJaHUE BBICBUTAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kputepun onennBanus

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

Ecnm 3aanme He 3a4TeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0padoOTKY.

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 cTtyneHTsI mpoxoaaT qBa pyoekHbix TectupoBanus (PT1 u PT2) Bo Bpemst koH(pepeHII-HEAen! B CepeIuHe
Y KOHIIE TEKYIIEeTO CEMECTpa COTJIACHO pacmucaHuio. Pybexxnoe tectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
¢dopme B on-line pexume. [IpomomxurensHOCTh TecTUpoBaHusi — 90 MuHyT 0e3 mepepsiBa. OTCU€T BpeMeHH
HAaYMHAETC C MOMEHTAa Bxoja cryieHTa B TecT. MHCTpyKTa)K, NPEAIIECTBYIOIUNA TECTUPOBAHUIO, HE BXOIUT B
yKkazaHHoe BpeMsl. CTyZEHT MOXKET 3aKOHYMTh BhIIONHEHHE TecTta 0 ucTedeHust 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 PEIICHUS M MOSCHEHUs MpoBoAsaT Ha Oymare. [lo oxkoHuanun
TECTUPOBAHUS MPEIOIABATEIIO BBIIACTCA MATPHUIIA OTBETOB U CYMMAaPHBIN perTHHT 3a TecT. OOCYyKIeHNE PE3yIbTaTOB
TECTHPOBAHUSI IPOBOJUTCS HA KOHCYJIbTALIUH.

Kputepun oneHKH 0JHOTO 3aJaHNUS:

® 323 Ka)XJI0€ NMPaBWJIbHO BHITIOJTHEHHOE 33/IaHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HEMPABWJIHHO BBHIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs ) 0anos;
e JUIA 33JaHUU C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33JIaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
[IOCIIEZI0BATENBHOCTH MIPELYCMOTPEHO YACTUYHOE OIEHIBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 Hememu 1o PT cTynmeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacroaraeTcs Ha caifte http://exam.tpu.ruB pazaene «MeponpUATHS», © MOKET OBITh BBIITOTHEH KKIBIM CTYACHTOM
HEOrpaHUYEHHOE YUCIIO pas.
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Hna cmyodenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPBIUL HAZHAYAEMC sl Cpa3y Nocie KoHgepeHy-
Heoeu.

Ilpu pesynomame pybescnozo mecmupoganus 6 6ai08 u Mmenee, 0OYHAIOWUMCS NPeOOCABTAemcs 8 Nepuoo
meKywet npOMeNCYmoUHol AMmecmayiu 603MONCHOCb nosmopho npoumu PT 6 pezepsusiil 0enb, co2aaco8anHblll ¢
biopo pacnucanuii TI1Y.

JuddepeHunpoBaHHbIi 3a4UeT.

JuddepeHnrpoBaHHBIN 3a4€T OCYIIECTBIICTCS B COOTBETCTBUU C [100KEeHIEM O TIPOBEACHUH TEKYIIIETO
KOHTpPOJISI ¥ TpoMexKXyTouHOM arrectaniuu TITY.MToroBeiii 6am onpenenseTcs CyMMUPOBaHHUEM OAIIJIOB 3a
BCE€ OIIEHOYHbBIC MEPONPUSITHS TEKYIIETO CEMECTPA.




