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1. Poab qucuuniuHbl «MaTtemaTtuka 1» B (pOpMHPOBAHNH KOMIIETEeHIHI BHIYCKHUKA:

. CocrasJsioniye pe3yJbTATOB 0CBOCHHS (1eCKPHITOPHI
aement . Kon HHINKATOPBI 10CTHKEHUS KOMIIeTeHIHii HHHE pe3y. " ( P P
o6pa3oBaTejbHOM KOMIIETEHIMiA)
Cemectp KOMIIeTeHIINN HaumeHoBaHNe KOMIIETEHIINH
NMPOrpaMMBbI (AN CHHUILINHA, Kox HanMeHoBaHne HHAMKATOPA Ko HanMeHoBanme
npaktuka, F'HA) HMHAMKATOpa JMOCTHKEHHUS
Brnazeer  OmBITOM ~ NIPUMEHEHHS  3aKOHOB
CriocoGen JO— YK(Y)- €CTECTBEHHBIX HAyK M MAaTEeMaTHYECKHX METOIOB
2’111 1.1B1 ¥ MOJIeNel U1t pelieH st 3a/1a4 TeOPETUIECKOro U
HOMCK, KPUTHYECKHI aHaIn3 U PHICTATHOTO XAPAKTEPA
CHHTE3 nHpopMAaLHHL, AHanm3upyeT 3ajady, BbIIENAA ce
YK(Y)-1 (I)vp > | LYK(Y)-1.1 py Ys YK(Y)- YMeer pemars 3aJadd  TEOPETHYECKOTO U
IPUMEHSTh CHCTEMHBIH IOJXOJ 6a30BbIe COCTABIISIONIHE L1Vl HIPHKA/IHOTO XapaKTepa
JUIS  PEIICHHS] IIOCTaBJICHHBIX -
sanau P 3HaeT  3aKOHBl ~ CCTCCTBCHHBIX  HAyK M
VK(¥)-1.131 | maremaruyeckue METObI TEOPETHYECKOTO
Xapakrepa
Brnaneer MareMaTHYECKUM anmapaToM ajuredpbl U
Criocoben NIPUMEHS T mudhepeHIaIbHOr0  UCUHCICHHT  (QYHKIHH
Maremaruka 1 1 €CTECTBCHHOHAYYHbIC Hu OTIK(Y)- OJHOMI nepeMeHHO’ 1S TIPOBEICHUSA
OOLIEHHXCHEPHBIE 3HaHUA, LIBI TEOPETHYECKOTr0 UCCIIEA0OBAHUS U MOICIMPOBAHUS
METOJIBI MaTeMaTHIeCKOro ’ ¢m3nUecknX W XUMHYECKHX IIPOLECCOB U
aHaIM3a M MOJCIHPOBAHUSA B SIBTIEHUI1, a TaKKe, TSt peureHus
. Ilpumensier 3HaHUS MAaTeMaTHKA B
OTIK(Y)-1 HHXXEHEPHOH nesrensHoctH, | M.OIIK(Y)- MHKCHEDHOM IDaKTHES .. 1pOQecCHOHANBHBIX 33184
CBSI3aHHOH ¢ mpoektupoBaHueM | 1.1 MO eﬂuposal-mn P P OIIK(Y)- YMeeT NpUMeHSATh U3y4SHHBIC METOJIbI AIreOphl 1
u KOHCTPYUPOBaHHUEM, ACIIp 1.1¥1 aHaJIM3a JUls peLeHUs] CTaHAApTHBIX 33134
TEXHOJOTHSAMH  IIPOU3BOJCTBA 3HaeT OCHOBHBIC IIOHATHS H TEOPEMBI JIMHEHHOH 1
ONTOTEXHUKH, ONTHYECKHX H OTIK(Y) BEKTOPHOH anreOpbl, aHAIUTHYECKOH TeOMETpHH,
OHTHKO-3JICKTPOHHBIX PUOOPOB L131 TeopHu TTMHEHHBIX IPOCTPAHCTB,
U KOMIIIEKCOB ’ quddepeHnuanbHOro  WCUMCIEHHs  (QyHKIHI
OJIHOM NepeMEHHOMI

2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA

ILnanupyemple pe3yJbTaThl 00y4eHHs 10 JUCHHUILINHE

Kox

HaumenoBanme

Kona unaukaropa
JOCTHKEHUS
KOHTPOJIMPYeMOii
KOMIIeTeHIInN (MJIH ee

4acTH)

JAUCIHHUILIHHBI

HaumeHoBaHue pa3jena

MeToabl OLleHHBAHHS
(OLeHOYHbIE MePONIPHUATHS)

Braaneer

P/ 1

OCHOBHBIMH HOHSTHSIMH ¥ METOJIaMH JIMHEHHOMU anreOpsl,
AHAINTHYECKOH TeOMEeTpHH U AU HepeHINATHLHOTO UCUUCIIEHHS
(GYHKIMM OHON TIepeMEeHHON

WYK(Y)-1.1

H.OTK(Y)-1.1./
H.OMK(Y)-2.1

1. JInneiinas anredpa

2. BexTopHas anredpa
3.AHanuTHYECKas FeOMETPHsI
4.BBenenye B aHaan3

5. AnddepennmansHoe
ncuucienne QyHKIUH OJHOH
TepEMEHHOMN

KonTposnbnas padora
NJI3.
TecTupoBaHue — HE3ABUCUMBII

koHTposib [TOKO




P2 Ywmeer ES(;IEI(IS(]);}ll L 1. Jluneitnas anrebpa KQHTpo IbHAas pa60Ta
BBIYHCIIATH ONPECIUTEINH, BBIIONHATE ACHCTBUS C MaTpULaMH, | ¥-1.1. 2. BexropHas anreopa
p p W.OTK(Y)-2.1 p P NJ13.

HCCIENOBaTh M PELIaTh CHUCTEMBI JMHEHHBIX anrcOpandecKux 3. AHannTHYeCKas TEOMETPHs TecTHPOBAHHE — HE3aBHCHMBIIA

w o . 4.BBeneHue B aHau3
YpaBHEHWH;  INPOWU3BOAMTH  JEHCTBUS  HAX  BEKTOpPaMH; :

’ 5. IuddepenmmansHoe konrposs [IOKO
TEOMETPUYSCKH M AHAIUTHYECKH HPEICTABIATh MNPAMYIO H .

) HCYHCIIeHNnE (HYHKIUH OTHON
IUIOCKOCTB; yf)TaHaBJH/IBaTL B3aMMHOE PACIIOJIOKEHHS HPSIMBIX TepeMeHHOI
U IUIOCKOCTEH; IpPUBOAUTH OOLIME YypaBHEHUS KPUBBIX U
MOBEPXHOCTEH K KAHOHUYECKOMY BHIY U CTPOUTH UX; HAXOJUTh
TIPEe/IeIbl GbyHKIMHA u YHCIIOBBIX
MOCJIEI0BATEIbHOCTEH; HAX0IUTh  NIPOM3BOAHBIC, HCCIEAOBATh
(YHKIMH OZHOTO MIEPEMEHHOT0 M CTPOUTH UX IpauKu

P13 | 3uaer E‘éﬁ;ﬁzyl)ll 1) 1. Jluneiinas anreopa KonTponsHas padoTa

anredpy MAaTpHI, OCHOBHBIE XapaKTEPHCTHKH MATPUL, HX | pOMK(Y)-2.1 2. BexropHast anre6pa NJI3.
OTIpeIECNICHAsI M CBOMCTBA; METOIBI PEIICHHUS CHCTEM JIMHEHHBIX i-ggg;:;;:i(’:z:ﬂ FIESOMeTPHﬂ TecTHpPOBaHMEe — HE3aBHCHMBIIt
anredpandecKux YpaBHEHUI;METOIBI BEKTOPHOM 5. Inddepermmansoe koHTpoas IJOKO
areOphI;CBONCTBA M YpPaBHEHHS OCHOBHBIX T'€OMETPHUYECKUX ucuuciicHre QyHKIIMU OHON
00pa3oB;0CHOBHBIC IOJIOXKEHHUSI TEOPHH IPEJCIIOB; MpaBUiia U TepeMeHHO
METOJIbl  HaXOXKICHHWsSI  MPOM3BOJIHBIX  (GYHKIUH  OZHOU
MIEPEMEHHOM, CXeMy MOJIHOTO MCCIEeOBAHUSA (PYHKITUH

3. IIkajga oueHuBaHUA

[Topsimoxk opraHu3anuy OLEHUBAHUS PE3YyJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM AaKTOM —
«CucreMa OIICHUBAHUS Pe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIlnm ).
Hcnonb3yercst OanibHO-peHTHHIOBasl CHCTEMa OLICHHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oleHKa (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yueOHoOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OMNpPENENsIeTcs CyMMON OauioB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalliy (UTOroBast peMTHHTroBas olleHKa - MakcuMyMm 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» OTnuyHOE MOHUMAaHUE TIPEeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIaJICHUE OMBITOM MPAKTUYECKOHN AESITeNbHOCTH,
HEOoOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OJM3KUM K MAaKCHMAJILHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOM JeITeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIBIT IPAKTHIECKOH AeITETbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHIMAJIbHBIM KOJIMYECTBOM 0alIoB

0% - 54% «Heymosi.» PesynpraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIFHO JOCTATOYHBIM TPeOOBAHUSM

[IIxana qy1s1 OIEHOYHBIX MEPOIPHUSITUHI HK3aMEHa

% BBINOJIHEHHSI DK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0ajn TPaANIMOHHOI OLleHKe Onpenenenne ouenxu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUSA, OTJIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAUYECTBO OIIEHEHO KOJMYECTBOM OAJIIOB, OJM3KHM K MAKCHMAIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OI[EHEHO MUHMMAJILHBIM KOJIMYECTBOM OalioB

55% - 69% 11+13 «Y OBJL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OLIEHEHO MHUHHUMAIbHBIM KOJIMUYECTBOM 0aljioB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTaThl 00y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4HbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJILHBIX 32/1aHHI

KonTponbnas pabora

KonrpoabHas padora «/Iuneiinas aaredpa»
BAPUAHT Nel

O w

2 1
1. Jlan onpeenuTenb % é' .
0 13

a) 3anuImuTe pas3ioKeHre JAHHOTO ONPEACTUTENS 0 YeTBEPTOMY CTOJIOIY;
0) BBIYHCIIUTE OIPEICIUTENb, TOTYIHB MIPEIBAPUTEIILHO HYJIH B KaKOI — JIN0O CTPOKE WIIK CTOJIOIIE.




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU
X+2y—-z=-1,
2. Pemuth cucteMy ypaBHEHHH METOJJOM 00OpaTHOM MaTpHIIbL: y—-z=1,
X+4y+z=5.

3HaveHne X BBIYHCIUTH Takke MeTonoM Kpamepa.

3. UccnenoBarh cucTeMy Ha COBMECTHOCTh U pelIUTh MeTooM ['aycca

Xo + X3+ X, =1

X —Xg—X, =2
X + X, — X, =3
2%, + X, +3X5 +2X, =0,

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

4. laHa cucTemMa OJTHOPOJHBIX JIUHEHHBIX ypaBHEHUI

a) Jlokaxxure, YTO CUCTEMa UMEET HeTPHUBHAIIbHBIE PEILICHIS,

0) Haiigute ob1iiee penenne CUCTEMBI;
6) HaliaKuTe QYHIAMEHTAIBHYIO CUCTEMY PEIICHHUIA.

IIpu xakux 3HaYEHUSIX IapaMeTpa A cucrema muneitHbIx YpaBHEHUM

2 1 1:4
C pacIIMpeHHO MaTpuIei 1 A 1 3 | coBmecrtHa?
1 20 1:4

KontpoabsHas padora no Teme «BekropHas aaredpa»
BAPUAHT Nel




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

anbl yerbipe Bexkropa: a ={4,5,2}; b = {303};C = {—1,4,2};6 ={5,7,8}.
1.Jlokazatk, 4TO BEKTOPHI 4, 6, C o0pa3yioT 6a3uc ¥ HalTH pa3IoKeHHE BEKTOPA oT B 3TOM Oasuce.

2. HaiiTu KOCHHYyC yIiIa MexIy BEKTOpaMH @ M b.

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

I1.Jausr vernipe Toukn: A(1;3;0), B(4;1,2), C(3;0;1), D(-4;3,5).

4, Haitru 06wém mapavuns ABCD u nomuny BeicoTsr , onymennoit u3 Bepmmner D na rpans ABC .

—_— E—

5. Haiitn npoekumio Bektopa AB ma ock Bexropa CD .

6. HaiiTi KOOpIMHATBI BEKTOPA [(B_Cf + E), EB]
I11.MMapaanesorpamm nocrpoen Ha BekTopaxd = P + 44, b= %(ﬁ —q), e |f)| =4, |q| =2,(p"g) = g .

OnpenenuTs: a) KOCHHYC TYIOIO yrila MEXIy TUATOHAISIMU; O) JJIHHY BBICOTHI, OMYIICHHOMN HA CTOPOH

KonTpoabHasi padoTa mo TeMe «AHAJUTHYECKAS] Te€OMETPHUS
BAPUAHT Nel
1. OmpenenuTh Mpu KaKUX 3HAYCHUAXA TIPSIMAast
(a+2)x + (a2-9)y +3a°-8a+5=0 napajiensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS MPSAMBIX, TapaIUICTbHBIX TPSIMOU
3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccrosiHue d=3
3. Jlausl BepuiuHbl Tpeyroibuukad(2,6), B(4,-2), C(-2,-6).
CocTaBuTh ypaBHEHHE BBICOTHI M3 BEPIIUHBLA U ypaBHEHUE MEIUAHbI U3 BepIIHHbBI C,

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

5. W3 obmux ypaBHeHUi npsmoit :2X +y —3z2—-9 =0,
-2x+  3z+4=0

NOJYYUTb KAHOHUYECKUEC U MapaMETPpUICCKOC YpAaBHCHUSA HpﬂMOﬁ.

6. Haittu npoeknuto TouknA(1,2,0) Ha MWIOCKOCTH
8x + 6y +82-25=0.

7. TlocTpouTh TE€N0, OTpaHUYEHHOE OBEPXHOCTSIMHU




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

< X &
v N
S

KontpoabHnas padora no teme «BBeaeHune B aHaam3»

. Boiuucaums npedesvl

2 S
1. lim . 2 i 2 4 8 2" .

. n—o 3,12n3+1 ' . n—oo n-1
\/1+x2

2
3. fim X 4. fim 8X*+2x.

x—1 2X x>0 3x2 +1
1,2 2
-3-1 .
5. lim i, 6. lim X—
X2 X=2 x—01—cosx
! ,
7 Mn(x+2jx ; 8 fim N +2}4n2;
x—oo\ X—1 x—0 X2
2X X H
) — sin(2 — X
9. limS—% - 10. lim ( sin(2 - x)

x—0 X X2 A/2X — 2

I1. Onpenenuts nopsinok 6. m. o(X) mpu X — O ornocureasno X:

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

I11. HaiiTn Touku pa3psiBa pyHKIMH, yKa3aTh ux xapakrep. [loctponTts rpagmk GpyHKIUH B OKPECTHOCTH TOYEK
pa3pbIBa:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

0, eciu X <0, 1

21—X
1
1421-x

, 3.y =

1. f(X)={x% ecmu0<x<1, 2. y=

x2—4"
X+ 2, eciu X =>1.

KonTpoabsnast pabora
no teme «/IuddepennnaibHoe ncuncaeHue (PyHKINU OHOTO ePeMEHHOI0»
BAPUAHT Nel

. HaiiTu mpousBo/jHbIE CleAyOINX QYHKIHUN:

Ctg(\/g)
Ly=(%%13092; 2 3%4+3Y =x-2y; 3y=(g29 V2’

d%y
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO F :
X
x2 X = cos(t/2),

A .2 . 3. y=sin(x—
Y x2 -1 y=t-—sint. y=sin(x=y)

I11.. [Tome3ysick mpaBmiIoM JlomuTans HAUTH MIPEICITb:
7tX
. X2 1 . . COS—-
L lim|—-—| 2 lm (sinmx) 2
x—1 X=1 Inx X-—>1-—0

1

IVIIposectu nonHoe nccinenoBanne Qynkiun Y = X€ Xu MIOCTPOUTH €€ rpauk




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneinan anreGpa

1. BuHBoINTh 0npenennTeny

12 3 —1 2 -7 =3 2 4]
11 0 -1 \ -2 01 1]
o 42 4 o Bl_s 213
-2 0 1 -1 -3 -2 2 1]
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepry
1 2 2 1 11 —15
2 1 =-2]|-X= 2 —8 3
2 -2 1 17 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meropnom Kpamepa, b} maTpuyEHBIM MeTOTOM
3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3==-2 b) dz+8y+z= T

3r — 3y + Hz = -2

4. PemnTh cncrenmsl MeTonon aveca

T2 —dr; +dzy, = -5
. I —2r; +3zy, = —4
Y Bz, 425 hry = 12
dry +3rs —bHxy = 5
r; +3re +5zy —dry =
1 +3re 2z —2xy 4z, = —1
b) z —2rs +wy —w4 —Tp = 3
&, —drs 4z HETa 4Ty = 03
&1 42 +ay; —wq +Iy = —1
Ty e —r; +ry =10
) Ty —@rs +zz —zy =10

3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTBeHAREe 3HAYEHNA M COOCTBEHHLIE BEKTOPE MaTPHIL.

4 -3 -3
a].d:( ;_E) by B=|1 2 1
B ! 1 1z

AHanuTrueckan FeoMeTpPUA Ha NAOCKOCTH

1. CocTaBuTh YpasHeHHs NPAMBLX, Npoxofalix Yepes Touky M({=T;5):
a) MapadiiensHo npsnoil 3z 42y — 1 =0,

Lz-1 y+d
b) nepuespukyaspo npsMoi =




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TecTupoBaHue — HE3aBUCUMBII
kontpoisib [IOKO (PT1 u PT2)

Bomnpocksr:
1. C momoipo 371eMEeHTapHBIX IPE0Opa30BaHUN PACIIMPEHHAS MATPHUIIA CUCTEMBI TMHEHHBIX

1 -1 2 0110
ypasuenuii npusenenak uay| 0 0 O O O | 1 | BoiGepure BepHble yTBEpKIeHH S, €Ci A —

01 02010

OCHOBHas MaTpulia CUCTEMBI, Q — paciliup€HHas MaTpula CUCTEMBIL.

1. rang(A) =2
2. rang(@\):B
3. rang(A)=2
4. rang(A)=3

5. cucTeMa COBMECTHA
6. cucremMa HECOBMECTHA

2.Buicora tpeyromsauka ABC, onymtennas us sepmunnt C,ecnn A(3;1,2), B(5;—3;6),
C(3;0;4) pasna

3.Paccrosmne MexTy hokycamn smumca DX +9y> —30X+18y+9=0 pasro

X=9t+1,
4. KocuHyc 0CTpOro yria Mesxay npsameivu X+4 _Y-1_2+5 _ ¢ Pasen
10 -2 -u y=6t,
2=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ tuddepeHnaniom
byHKIHS MPOU3BOIHAS
y = 3/sin x COS X
dy =— ——dx
3sin’ x




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

y = +/sin x dv = _COSX_ 4
2~/sin X
y= 1 dy =— COSX 4y
Jsin x 24/sin®x
y= 1 dy=— COSX 4y
3sinx 33sin* x
COS X
dy = ———dx
y 23/sin x
dy—;dx
2~/sin X

1+ X3

| [ .
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO Majol GyHKIMH —— 2
X

j 1
OTHOCUTEIBHO — IIPU X—>
X

o0
K= .
7. DyHKIUA y =6X-e > yObIBaeT ISl 3HAYCHHUIT X

Lye(oi1/2)

2. X € (1/2;+m)
3. xe(—wo;—1/2)u A/ 2;+0)
4. xe(-1/2;+x)
5

" xe(@/20),

DK3aMeH e Yro Takoe OHpCI[CJ'H/ITCJ'IB? HpI/I KaKux npeo6pa303aHI/mx BCJIMYHMHA OIIPCACINUTECIIAL HC MCHACTCS
e B xakmx cilydadaXx onpeACIMTEC/Ib paBCH HyJ'IIO? Yro CJICAYCT U3 paBCHCTBA ONPCACITUTCIIA HyJ'IIO?
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Haiite ompexneneHne MUHOpPa W aidreOpamyeckoro JOMOJIHEHHS DJIIEMEHTa ONpEASIUTENs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBidtoTcs TMHENHHBIE Ollepallii HaJ MaTpULamMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl peLIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHH. Pacumdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAETIEHHAS», HEOIIpeIeIEHHA» 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
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kakue HensBecTHbIE HAa3bIBAaIOTCSI CBOOOIHBIMY, & KaKiue Oa3sMCHBIMU?

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

Kak cTpourcst pyHmameHnTanpHas cucteMa perieHui?

Kak BBIOMHAIOTCS IMHEHHBIE ONepalyy HaJl BekTopamu? KakoBsl cBOMCTBA 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JIMHEITHO 3aBUCUMBIMY, a KAKUE TUHEHHO HE3aBUCHMBIMU?

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

Kakoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

Uto HaA3BIBAETCS CKASIPHBIM Ipom3BereHueM BeKTOpoB? KakoBrl ero cBoiicTBa? s pemieHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM IMpou3BeaecHUuEeM BeKTOpoB? KakoBbl ero coiictBa? [ns peiieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uro Ha3bpIBaeTCsA CMELIAaHHBIM MpoM3BeAeHNEM BeKTOpoB? KakoBbl ero cBoiictBa? s pelieHus
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 HANPABISIOIIET0 BEKTOPOB NMPSAMOM Ha IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXHUTE TE€OMETPUYECKUH CMBICT IapaMeTpoB
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?

Maiite onpenenenue IMIca U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aUIIATE €€ KAHOHMYECKOEe YpaBHEHHE

Uznoxwure cxeMy npuBeneHus OOLIET0 ypaBHEHUS] KPUBOW BTOPOrO MOPsIKAa 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
U NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH MPSAMOM B TPOCTPAaHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpuBeeHUs OOINX YPaBHEHH NPSMON K KAHOHHUYECKOMY BUJTY.

Kak ompenennuts B3anMHOE PacIiOIOKEHUE MPSAMBIX B IPOCTPAHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOYKH J0 MPSIMOM B MPOCTPaHCTBE?

Kak ompenennuts B3anMHOE PacIioyioKeHUE MPSMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOpAAKa U HAIMUIIUTE X KAHOHWYCCKUC YPaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUU OAHON ePpEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmymnupyiiTe NOHATHS OECKOHEUHO MaJlol 1 OecKOHEeYHO OorbImoi mpu X —> a byHKITH

[TepBb1it 1 BTOpOIL 3aMevaTenbHbIE MPEICIIbI

Kak cpaBHuBaroTCsi OECKOHEYHO Maible BeNWYWHBI? YTO Takoe OTHOCHUTENbHBIH TOPSIOK
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 pa3phiBbl pa3indaroT?

Kak cBsi3aHbl MOHATHS HENPEPHIBHOCTU U U GEepeHINPYEeMOCTH (GYHKIIMUA B TOUKE?
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e 3amummre npasuia quddepeHIupoBaHns 0OpaTHON U CIOKHON QYHKINH.

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 BHICIIUX TOPSIKOB?

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 uccleIOBaHUS HAa IKCTpeMyM (DYHKIIMU OJHOTO EPEMEHHOTO

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

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakwne TOYKM Ha3BIBAIOTCA TOYKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMIToTh pa3IudaroT?

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

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponsHas pabora

B cemecTtpe cTyaeHTHI BBIMOJHSIOT 5 KOHTPOJBHBIX PadOT, COJepXaHHe KOTOPBIX OXBAaThIBA€T BCE pa3JIEbl.
KaxnomycrynentyBbigaercsicBoii Bapuant. KoHTposbHbIe paOOThl IPOBOAATCS B 4achl NPAKTHUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHUMalbHBIH Oami ompenensercdi B COOTBETCTBHE C PEUTHHT-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 ctynentsi BemonHsoT 7 M/13 o BceM pazgenam nporpamMMbl JUCHMILTUHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoil Bapuant UJ/13, HoMep BaprHaHTa 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 3a4TEHHBIM, €CJIU BBITOJHEHO 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 Y4eCTh UCIIPABJICHUS U JO0ABUTH OaJIIbI K MPEIBITY 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
KOMITBIOTEpHO# (opMme 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 Bpemsi. CTYZCHT MOXKET 3aKOHYUTH BBITIONIHEHHE TecTa 1o uCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH M BIQJICHUM, MMONYYCHHBIX CTYACHTAMH 32
OIIPeICIIEHHBIN TIPOMEKYTOK 00yUYECHUSI.

Kaxplii BappaHT Omiieta MOJACIUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHuid.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs] M TOSCHEHUs MpoBojsaT Ha Oymare. [lo okoHuaHHMH
TECTHPOBAHMsI IIPENOJaBaTelIi0 BbIAETCS MaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIHH.

KpuTtepun oueHKH 0JHOTO 3a1aHUSI:

® 33 KaXJ0€ NPaBMWIILHO BHITIOJHEHHOE 331aHU€E BhICTaBIIsICTCS | TECTOBBIN Oas;
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 33/IaHUH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
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 caiite http://exam.tpu.ruB pazgene «MeponpusiTHs», U MOXKET OBITh BBIIOJHEH KaXKAbIM
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO pa3.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MOMCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbILL HAZHAYAEMCs Cpa3y Nocie KOHgepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHOU ammecmayuu 603MONCHOCMb nosmopro npotimu PT 6 pezepenviii denb, co2nacoeanHulii
¢ bropo pacnucanui TI1Y.

DK3aMeH.

DK3aMeHOCYILECTBIISIETCS B COOTBETCTBUHM C [07105kKeHNEM O TPOBEACHUU TEKYILETO KOHTPOJIS U
npomexxyrounoit arrectauuu TITY Ha sx3ameHe cTyeHTY BbIIAIOTCS OUIIETHI, BKIIOYAIOLINE TEOPETUUCCKIE
BOIIPOCHI U MpaKkTHYecKue 3a1anus. [IpernogaBarens, IPOBEPUB PadOTY, B XOJ€ YCTHOM Oecebl CO CTYACHTOM MOXKET
3aJaBaTh BOIIPOCHI 10 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOMPOCH [0 TEOPUH M NPaKTUKe. B utore cryneHt
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 OammoB. OeHKa 3a JUCIUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a paboTy B ceMecTpe 1 9K3aMEH B COOTBETCTBUE C MMPUHITON IIKAION OI[CHUBAHUSL.

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 OO0 yTBep>kKIeHUM U BBE/IEHUU B IEUCTBHE
«CHCTeMbI OLIEHUBaHUS Pe3yabTaTOB 00y4eHUs B TOMCKOM MOJUTEXHIUYECKOM YHUBepcuTeTe» u Ne59/on
OO0 yTBEep)KJCHUH U BBEJICHUU B JIelicTBAE HOBOU penakinu «[10I0KeHHsI 0 TIPOBEACHUH TEKYIIIETO
KOHTPOJIS ¥ TpOMeXyTouHo# artectanuu B TITY » sk3amen no ¢usuke mpoBOIUTCS B YCTHOM popme.
CryneHTy BBIAeTCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TCOPETHUECKHE BOTIPOCHI, KAYECTBCHHBIC H
KOJMYeCTBEHHBIE 3aaun. Kaxplil Bompoc OuiieTa olleHnBaThes 6amioM (Bcero mo omnety 20 6asos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo HIKaibl OLIEHUBaHUS PE3yIbTaTOB

18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOO0XOIUMBIE pe3yabTaThl 00yueHHsI CHOPMHUPOBAHEL,
14-17 6annoB (X0po1Io) - JOCTATOYHO MOJTHOE MIOHUMAHHE MIPEIMETa, XOPOIIINE 3HAHNUS, YMEHHUS U OIBIT IPAaKTHIECKOI
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUpOBaHEI;
11-13 6annoB (yIOBIETBOPUTETHHO) - TIpHeMIIeMOe IOHUMAHHE TIPEJIMETA, YI0BIETBOPHTE/bHbIE 3HAHUS, yMEHHUS H
OTIBIT MIPAKTUIECKOH NeSTeTLHOCTH, HEOOXOMMEbIC pe3yIbTaThl 00ydeHH C(OPMHUPOBAHEL,
0-10 6annoB (HEYIOBIETBOPUTEIBHO) - Pe3yIbTaThl 00Y4EHHs HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBAHUSM.

Pe3ynbTaThl NpoMeXyTOYHON aTTecTallui OQPOPMIISIFOTCS] BEIOMOCTBIO U BHOCSITCSI B 3a4ETHYIO
KHIKKY 00y4aromerocsl.







