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1. Poab gucuumiannel «MaremaTtuka 1» B GopMUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

JJeMeHT . Cocrasiionye pe3yJbTaTOB 0CBOCHHs (1eCKPHITOPBI KOMIETEHIHH)
= HMHauKaTOphI 0CTHKEHHs] KOMIIeTeHIHii
o0pa3oBaTebHOM Kon
Cemec HanmenoBanue
NPOrpaMMbI KOMIIeTeHI[HU HanMeHoBaHHe HHAMKATOPA
by KOMIIeTeHI[HU HaumenoBanue
(AucnunInHa, Kon naankaropa J0CTHKEHH S Kon
npakruka, F’HA)
YK(¥)-1.1B1 Braneer meromamu aHasm3a, OMbITOM
CriocoGen HCCIIEIOBAHMS U PEIIEeHUs] IIOCTaBIEHHOM
3a71a4u
OCYIIECTBIATH MOKCK,
KPUTUYECKUN aHAIIU3
W CHHTE3 A YK(Y)-1.1V1 YMeeT aHaIu3upoBaTh U BBIIEIATH
YK(Y)-1 nHdOpMaIuH, N.YK(Y)-1.1 HAIMSNPYCT 3a/1a4y, BLIACIIS 0a30Bbl€ COCTABIISAIOIINE OCTABICHHON
ee 6a30BBIE COCTABIIAIONIIE
MPUMEHSATh 3aja4n
CHCTEMHBIH IOAXO0]
JUIA peLICHUS YK(Y)-1.131 3HaeT METO/IbI U IPUHLIMIIBI MTOJX0/a K
MIOCTaBJIEHHBIX 324 PElLICHUIO IIOCTAaBIICHHOIT 3a1a49n
OIIK(Y)-1.B1 Brnaneer MaremMaTHyecKUM anmapaTom
anreOps!l B 1 GepeHIHaNIbHOr0
HCUHCIIEHHs (QyHKIIMH OIXHOI IIepeMeHHOH
JIsl IPOBEAEHUS TEOPETUIECKOrO
Martematuka 1 1 AULA HIPOBEL P
Crioco6en NpHMeHATH HCCIIEIOBAHMS M MOJEIPOBAHUS
(yHIaMeHTaNbHEIE ITpuMeHsIET MATEMATUIECKUI (bmulleskux 1 XUMUHECKHX HIPOLECCOB N
3HAHMS, TOTyYEHHBIE anmapar MCCleT0BaHus ABJICHHUH, & TAKKE, JULT PCHICHHA
B yHKLWH, MHHeiiHoi anreGpsL, npo(ecCHOHANBHEIX 3a1a4
OITK(Y)-1 obnactu 1 hepeHITHaIBEHOTO U
MaTEMAaTHYECKUX U N.OIK(Y)-1.1. HHTETPaIbHOrO UCYHUCIIEHHS, OIIK(Y)-1.V1 YMeeT NpHUMEHATh H3YYEHHBIE METOJBI
(M) €CTECTBEHHBIX psanoB, auddepeHranTbHbIX anreOppl ¥ aHanM3a s pelIeHHs
HayK, ¥ HCIIOJIb30BaTh ypaBHEHHH, TEOPUH QYHKIIHH CTaHJAPTHBIX 3389
HX B KOMIUIEKCHOTO TIEPEMEHHOTO B OIIK(Y)-1.31 3HaeT OCHOBHBIEC TIOHATUS U TEOPEMBI
npodecCHOHANBHOM MHXECHEPHOU JeATeIbHOCTH JIMHEHHOW 1 BEKTOPHOIT anredpsl,
ACATEIBHOCTH AHAIUTUYECKOH T€OMETPUH, TEOPHU
JINHEWHBIX MPOCTPAHCTB,
nuddepeHInanTbHOro0 HCUUCTISHUS
(dyHKIMY OJTHOI TIepEeMEHHOM

2. IMoka3zaTeau U MeTOALI OLICHUBAHNSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE

Koa unaukaropa

HaumeHnoBanmue pa3sjaeia

MeToabl OLIEeHHBAHU S

KO[[ Hanmenonanne JAOCTHKCHUHA JAUCHHUIIIMHBI (OHEHO‘IHLIE MepO]’lpMﬂTl/lﬁ)
KOHTPOJIUpYeMoii
KOMIEeTeHI[UH (MU ee
4acTH)
P11 YMeTh paboTaTh ¢ MaTpUIlaMH, BEIYUCIIATH X N.YK(Y)-1.1 1. Jlunetinas anreOpa Kontponbnas padota

YU CJIOBBIC XapaKTCPUCTUKH

W13,




M.OIIK(Y)-1.1 TecTupoBaHue — HE3aBUCUMBII
koHTpoJbs [JOKO
P2 | YMeTs uccnenoBaTh W peliaTh CUCTEMBI JIMHEHHBIX 1. JIuneiinas anreOpa KonTponbras pabota
. N.YK(Y)-1.1 U3
anredpanvyeckux ypaBHEHUH :
WLOTK(Y)-1.1 TecTtupoBanue — HE3aBUCUMBIN
koHTpoJbs [JOKO
P13 | YMeThb mpOM3BOAUTH JCUCTBUS HajJ BEKTOpaMH B 2. Bekropnas anre6pa KonTponbras pabota
N.YK(Y)-1.1 U3
MIPOCTPAHCTBAX :
WL.OTK(Y)-1.1 TecTtupoBaHue — HE3aBUCUMBIN
koHTpoJb [JOKO
P4 | YMeTh CTPOMTH OCHOBHBIC T€OMETPUYECCKUE 00pa3bl 3.AHaniuTUYecKas KonTponbras pabora
MYK(Y)-1.1 reomMeTpus 3.
WLOTK(Y)-1.1 TecTtupoBaHue — HE3aBUCUMBIN
koHTpoJb [JOKO
PS5 | YMeTh BEIUMCIATH PEICIIbI 4.BBencHue B aHANN3 KonrponsHas pabora
N.YK(VY)-1.1 UJ13.
W.OMK(Y)-1.1 TectupoBanue — He3aBUCUMBIN
koHTpois [IOKO
P16 | Ymerh uccienoBath GyHKIIUU OJHON TIEPEMEHHOM 5. luddepennnansruoe KonrponsHas pabora
NYK(Y)-1.1 ucUHciIeHUE PYHKINUN 3.
W.OMK(Y)-1.1 OJIHOU IIEPEMEHHOMN TectupoBanue — HeE3aBUCUMBIN
koHTpois [IOKO

3. IlIxkajga oneHuBaHus

ITopsimoxk opraHu3aluy OLEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS B YHUBEPCUTETE PETJIaMEHTHPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PEe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHWBaHMsA)» (B JCHCTBYIONICH PEIaKilnm).
Hcnonb3yercst GalibHO-pEHTUHIOBAsI CHCTEMa OLIEHUBAHU pe3ybTaToB 00yueHus. MiTorosas oreHka (TpaAuLMOHHAS U JIUTEPHAs) [0 BUJaM y4eOHOH



nestenbHoCTH (M3ydenue qucturiud, Y UPC, HUPC, kxypcoBoe npoekTupoBaHue, MPAaKTUKH ) ONIPEACIIICTCS CYMMOU 0aJlIOB 10 pe3yJbTaTaM TEKYIIEro
KOHTPOJISL U TPOMEXYTOUHOH aTTecTaluu (UTOroBasi pedTUHIOBas olleHKa - MakcuMyM 100 6asioB).

PacnipeniesieHre OCHOBHBIX M JIOIOJHUTENBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATHS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTAaHABJINBAETCS KAJCHAAPHBIM PEUTHHI-TUIAHOM JUCLIUILINHBI.

PeKOMeH,Z[yeMaH mIKajia Jjisi OTACJIIbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHusA

CooTBeTCcTBHE

TPAaJAMLHOHHOI OlIeHKe

OnpenesieHHe OLIEHKH

90%+100% «OTnmaHOY OTnMyHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BIIaJICHHUE ONBITOM MIPAKTUUECKON AEATEIbHOCTH,
HEOOXOTUMBIE pe3yIbTaThl 00yUeHHs C(HOPMHUPOBAHBL, NX KAYECTBO OIICHEHO KOJIMYECTBOM 0ajlIoB, OJM3KAM K MAKCHMAJIEHOMY

70% - 89% «Xoporo» JocTaTo4HO MOJTHOE TIOHUMaHHUE IIPEeIMETa, XOPOIIe 3HAHNS, YMECHUS U OIBIT MPAKTUICCKOH IeATSIFHOCTH, HEOOXOIUMBIE Pe3yIbTaThI
o0yueHHs c(OPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHAMAIBEHBIM KOJIMYECTBOM 0aJioB

55% - 69% «Y IOBIL.» [TpuemieMoe MOHNMaHUE MIPEAMETA, YIOBICTBOPUTENbHBIE 3HAHUS, YMEHUSI U OTIBIT IPAKTUYECKOW e TENbHOCTH, HEOOXOJUMBIE PE3YJIbTAThI

06y‘-I€HI/I)1 Cq)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaytoB

0% - 54% «Heynosn.» Pe3ysbraThl 00y4eHUst HE COOTBETCTBYIOT MUHMMAIILHO JIOCTATOYHBIM TPeOOBaHHSIM
IIxana JJIs1 OICHOYHBIX MCpOHpI/IHTI/Iﬁ u ,Z[I/I(b(bepeHHI/IpOBaHHOFO 3ayera / 3a4eTa
Crenenn
c()OpMHPOBAHHOCTH| CooTrBeTcTBHE
Bbann o Onpeneﬂeﬂue OLCHKH
pe3yabTaroB TPAaAUUHOHHOHU OLICHKE
o0y4yeHust
90% + 100% | 90+ 100 «OTINIHO» OT1iauyHOE TOHMMaHKE TIPEeMEeTa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIE YMEHUS 1 BJIa/ICHUE ONBITOM MPAKTHYECKOH AeATEIbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJILHBIM KOJIMYECTBOM 0aylIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe MOHUMaHKE TPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHHS U OIBIT IPAKTHUECKOH AEATENbHOCTH, HEOOX0AUMBIE
pe3ynbTaThl 00y4eHHs ChOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM OaljioB
55% +100% | 55+100 «3auTeHO» Pe3ynpraTel 00y4eHHs] COOTBETCTBYIOT MUHIUMAJIFHO TOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTarhl 00yueHuUs: He COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb THMOBBIX 3aaHMIi




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonrponsHas pabora

KonrpoabHas padora «JIuneiinas ajaredpa»
BAPUAHT Nel

1. lan onpexnenuTens 3 2

@) 3anuImTe pa3ioKeHHe TAaHHOTO ONPEASIUTENs [0 YeTBEPTOMY CTOJIONY;
0) BBIYMCIIUTE ONPENIENIUTEIb, TOJYUYHB IPEIBAPUTEIBHO HYJIU B KaKOH — JIMOO CTPOKE MK CTOJIOLIE.

X+2y—z=-1,
2. Pemmnth cucteMy ypaBHEHHA METOIOM OOpaTHOW MaTpPHUIIHL: 3y -z=1
X+4y+12z=>5.

3HaueHue X BBIUUCIHUTH Takke MeTosioM Kpamepa.

3. I/ICCHeI[OBaT]) CUCTEMY Ha COBMECTHOCTH U pPCIIUTH METOJJOM Faycca

X + X, - X, =3
X+ Xy + Xg =4

2X; + X, +3X5 +2X, =0,
§ § 2X; + Xy +2X53 + X, =0,
4. I[aHa CHUCTEMA OAHOPOJAHBIX JIMHEUHBIX YPAaBHCHUN
2%, + X, +9X3 +4x, =0,
2X, + X, +4X5 +3%, =0.

a) JlokaknTe, 9TO CHCTEMa UMEET HeTPUBHAIIBHBIC PEIICHIIS,;
6) Haiinute oO1riee pereHne CUCTEMBI;
6) HaiinuTe HyHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

. Ilpu kakux 3HaUEHUSX MapameTpa A cucrema nmuueiinpx ypaBHEHUN




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 1 1.4
C pacIIMpEeHHOM MaTpHUIEH 1 2 1 3| cosmecTHa?
1 20 1:4

KonrpoabHas padora no reme «Bexropnas aiaredpa»
BAPUAHT Nel

I. Janwi uernipe Bektopa: a ={4,5,2}; b = {303; ¢ ={-14,2}; d= {5,7,8}.

1.Jlokasats, uto BekTOphl @,0,C 06pasyror Gasuc u Haiitn pasznoxenue Bektopa O B 3TOM Gasuce.

2. HaiiTu KocHHyC yria Mexy BekTopamu @ u D .

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

1. Jausr uernipe Touxn: A(1;3;0), B(4;12), C(3;0;1), D(—4;3,5).

4. Haiitu 066éM mupamuasl ABCD u pnuny Beicots! , onmymennoii u3 sepmunsl D na rpans ABC .

5. Haiitu mpoexumio Bektopa AB na ock Bexktopa CD .

6. Haiitu koopauHATHI BEKTOPa [(B—Cf + A—B>), EB]

T . - . .
I11. MapannenorpamMm nocrpoen Ha Bektopax a = P +4qG, b = E(p —0), e |p| =4, |q| =2,(p"qg) = g

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

KonTpoabHasi padoTa nmo TeMe «AHAJTUTHYECKAS] T€OMETPHSD»
BAPUAHT Nel

1. Omnpenenuth Npu KaKUX 3HAYCHUSIX @ OpsAMast

(a+2)x + (a>-9)y + 3a%- 8a + 5 =0 mnapamtensaa ocu OX.
2. CocCTaBUTh ypaBHEHUS MPSIMBIX, APAJUICNILHBIX MPIMON

3x - 4y - 10 = 0 u oTcTOAIIMX OT Hee Ha paccTosinue d=3
3. Jlaubl BepmnHbl Tpeyroiasuuka A(2,6), B(4,-2), C(-2,-6).

CoCTaBUTh YpaBHEHHE BBICOTHI M3 BEPIIUHBI A M ypaBHEHHE MeAWaHbl U3 BepiuHbl C.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

I[IpuBeCTH K KAHOHUYECKOMY BH/TY, Ha3BaTh ¥ OCTPOMTH
kpuBble: a) 16x? + 25y? 4+ 32x - 100y - 284 = 0;
0) y2-4y-20x+24=0.

W3 obmux ypaBHeHHH npsiMoid :  2X +y —3z2—-9 =0,
22X+ 32+4=0

MOJYYUTh KAHOHUYCCKHUE W NapaMETPHUUICCKOC YPAaBHCHUA HpHMOﬁ.

Haiiti npoexmuro Touku A(1,2,0) Ha TIIOCKOCTD
8x +6y+8z-25=0

HOCTpOI/ITL TEJI0, OTPaHUYCHHOC NOBEPXHOCTAMU

X =1,
X+y=2,
y=20,220.

L. Boryucaums npedeibl

1 1 1 1
n2 _4n 274 g on
1. Im —: 2. lim
N—>o0 3[9n3 ' N—>o0 n-1 '
2n° +1
2 2
. 1+ X . BbX°+2x
3. lim ——; 4, Jim X
x—1 2X x—o 3x% 4+1
T xo2  x=2 " x>01l-cosx
x2+1 )
(x+2) x . . In(x*+2)-In2,
7. Iim|—= : 8. lim ;
»»w(x—lj x—0 x2




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2X X :
9. im &% 10. fim S'”(Z X)

x—0 X X252 A/2X — 2

I1. Onpexeants nopsinok 6. m. o.(X) mpu X —> 0 ornocurensno x:

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

I11. HaliTn Touku pa3pbiBa (pyHKIUH, yKka3aTh HX XapakTep. [locTponTs rpadguk pyHKIMH B OKPECTHOCTH TOYEK
pa3psbiBa:

0, eciu X < 0, 1
2 21_ 1
1. f(X)=3x%,eciu0<x<l1l 2.y= , 3. y= .
X —
X+ 2, ecnu X >1. 1+21—x

Kontpoasnas pabora
no teme «/IudepennuanbHoe ucuncieHne GyHKIMH OTHOTO MePEMEHHOT0»
BAPHUAHT Nel

[. HaiiTu npousBo/iHbIE CleAyIOUUX QYHKLIUI:

1.y= (eCOSX +3x)2

X oy ctg(ﬁ)
2. 3% +3Y =x-2y; 3y=(tg2x) V2

d’y
Il. Haiiti BTOpYIO IPON3BOTHYIO d_2 :
X
x2 X = cos(t/2), _
1Ly= 3 _ 3. y=sin(x—y)
%2 _1 y=t-sint.
I11. . [ons3ysice npasuiom Jlonurans HAlTH Npeems!:
7TX
NG 1 COS—-
i i i 2
L lim|—m-— 2. lim  (sin2x)

x—1 X—1 Inx X—->1-0




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1

IV Ilposectn nonnoe uccnenosanue Gpynkuumun Yy = X€ Xu MOCTPOUTH € rpaduk




U3,

IIpuMep BapuaHTa MHAWBUIAYAJILHBIX 3aJaHUM.

Nunernan anreGpa

1. BrHMHCINTE ONpenennTenn

12 3 —1 2 -7 =3 2 4]
11 0 -1 . -2 011
L R Bla 213
-2 0 1 -1 -3 -2 2 1,
2. Haittu marpuny X u3 ypasseans. CoenarTs nposepry
1 2 2 (1 11 —15
2 1 -2 X= 2 —8 3
2 -2 1 LT 0
3. Pemnrh cucTeMBl AHHeAHLIX YPAaBHeHHA:
a) meronom Wpamepa, b} mMaTpHYHLIM MeTODOM
3o+ 4y — 22 = 26 r+hHy— z= 5
a) r— y+3z=-2 ] dz+By+z= 7
3r — 3y + Sz = -2 dz — 6y +z=10
4. Pemnrte cucrener meTogom 'aycca
Ta —3z; +dzy = -5
. T —2x5 +3x; = —4
) ae, 43 —hmy = 12
4r; +3ry —Has = il
Ty +3rs +5ry —dry = 1
& +3re +2r; —2ry 43y = —1
b) xy; —2rs H+xz —xy —I5 = 3
zy —drs H4z3 +xy 4Ty = 3
&1 +2r: a3 —xg +xy = —1
ry 4ws —wz; +xy =0
&) Iy —Es +xy —xy =10
: 3r, +@e —wz +xy =10
d3r; —rs HEy —xy =10

5. HaifiTu coficTBeHHBIE 3HAYCHNA H COOCTBEHHEIE BEKTOPEL MATPHIL.

; 4 —3 -3
a) A= "‘f) b BE=|1 2 1
2 11 2,




AxanuTnueckan reoMeTpUA Ha NNOCKOCTH

1. CocTaBuTh YpagHeHns NpAMELY, Opoxoauyex vepes Touky M(—T7;5)
a) napajuienso npasoil 3r 4+ 2y — 1 =10,

. =1 y+id
b} nepuesaukyaapro npayoi R
. 0 L] e=3t+4
¢} nog yraou 45 K npasoi y=—t—2

2. HMane sepiunns rpeyronsuuka A(—1;3), B(2;5), C(0;6).
Cocrasurs: a) ypasHenue croponst AC,
b} ypassenne megnans BM,
¢} ypasrenue sricothl CH u Hafitu ee nuusy.
r=3-1
3. Hauer gpe npanple Liy=2e-1, I { ‘ 4 Haiiru:
y = -
a) TOUKY NepeceueHns IPAMELX,
b} kocusyc yria Memay npaMEIMi,
C) COCTABUTE YpaBHeHHUe BUCCEKTPUCH TYHOTO YIUIA MEKAY IPHMBIMY.

4. HPKHECTH YpaBHeHUH JIHHUI K HAHOHUUYECKOMY BUAY H NOCTPOHTE!

ety —r—y-1=0 2) 4?+8+y*-dy+1=0

1) y=0+2/aF 11z +0 1) r=848y -y

5) 257 — ey + 258 =10 6) o —Say+y*+1=0
5. Cocrasuts ypasHeHIe ¥ IOCTPOMTE NHHUK, KA1l TOUKA KoTOpORl olu-
Hakoso yianeda or Touk M(—21) u ot npamoit z —4 =1,

6. HUC'J‘]’JUH'I‘}:- JIHUI, 3alaHHbBE YDABHEHHAME B NOJIHPHBX ROOPAHHATAX!

1 1 1
)op=l4+— 2 p=—— 3 p
@ sy
7. HocTpouth MuHM, 2 jaHHbe TapaMeTPHUeCKUME YpaBHeHHaMH:
]2=2cus£ ) {J'=\/I

| y=—dsint y=e"

T 1-2cosp

1)

8. [locrpouts UIYpY, OrpPaHItesHYI JIMHIIMI

TJ'::EQ:
1
) y—r=2




AHanuTHyeckan reoMeTpHA B NPOCTPAHCTEE

1. CocrasuTh ypagrHeHHe IIoCKoCTH, npoxofsiiei yepes Touky My(3; —2;4)
napaliensio nsyM sexropas d) = {6;1;-1}, dy = {3;2; -2} Haiiru pac-
CTOMHIE 0T Hadalla KOOPAMHAT 0 2T00 NNockoCTH W 06beM HUPaMUiLL, oT-
CceKaenoll [I0CKOCTRE 0T KOOPAMHATHOTO YIUlA.

2. W3 obiumx ypasseHuil npamoi

Je+dy+3z+1=10
le—dy-2z244=0

MIVIYUHTE €8 KaHOHWYEeCKHe H llapaMelTpilHeckie YpasHeHHH. Dllp&‘,LEBJll.'i'l'b
paccTofHue OT Havalla KOOPIHHAT 00 1 pHMUﬁ .

3. Haftru Touky nepeceyesus i yroa Mesay npamoi

r=2+13
y=1-2  unockocten 2o — 6y + 1z = (.
z=1+3

CocrasuTh YpaBHeHNE NPOEKLRI JlaHHOL I[pHMUﬁ Ha 3TY [NOCKOCTh.

4. Jlane! BeplUHHEL TPeyroibHoil HHpauMuisl

Al 4:5), B(-5-32), O(-2-6;-3), D{-221).
Cocrasurs ypasuerne rpaau ABC u ypassenue sucorst DH, onyiuennoit
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G. HU("I'le’]'l‘L TeNno, orpaHiYeHH0e NOBEPRHOCTHMHI

2= 24y =47
1) r+y =6, 9) P4y =2
y="12c =0, y=0,
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Mpunomenrsa npousscaoHoR

1. HccomenoBaTk Ha 3KCTPEMYM By HELIHN

T 2) y = £33 _ (32 - 1)1.-'3

2. CocTaBUTE YPABHEHHMI BCEX ACHMIITOT CASMVEIIINY KPHBLEIN
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3. llpopecTrn nonHoe HCCASOBAHNE M MOCTRONTE DPAfEEi oy HEDH
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ClocTaBHTE VPABHEHNA KACATEMBHOR M HOPMANH K rpadmey GyHEUNHE B
MM COOTEETCTEYIOIIEH 3HAYMEHWK MapaMeTpa
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5. B xpyr panuyca R
COOTHOIMIEHNH CTOPOH TReyCOMEHHE OVOeT HMEeTE HAHNGOILIIVI IIJIOMIATE.
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OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBHCHUMBIN
kouTposib [JOKO (PT1
u PT2)

Bomnpocsr:
1. C nomouipto 31eMeHTapHBIX TPeoOpa30BaHUil pacCIIMPEHHAs MATPULIA CUCTEMBI JINHEHHBIX ypaBHEHUN

1 120110
mpusenesakBuxy |0 O O O O | 1 | BuGepure BepHsle yTBep:KIeHHs, eci A — OCHOBHAs

01 02010

Marpula CUCTCMEI, A — paciiupC€HHasa MaTpula CUCTCMBIL.

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 Bepmunst C, ecm A(3;1;2), B(5;-3:6),
C(3;0;4) paBHa

3. Paccrosmme Mexy Goxycamu smmumca 5X° +9y? —30X+18y+9=0 pasro

X=9t+1,
4. KocuHyc OCTpOTro yriaa Mexay mpambimu X+4 _Y-1_Z+5 y st paBeH
10 -2 -1 y=5L
z=3-2t
5. YcraHoBHTE COOTBETCTBHE MEXAy GyHKIMEH U e€ nuddepeHnuaiom
byHKIHS MPOU3BOAHAS
y =3/sinx COS X
dy = —2 dX
3/sin’ x
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y =+/sin x dv = COsS X dx
2-/sin x
y= 1 dy = — COS X dx
Vsinx 24/sin® x
y= 1 dy = — COS X dx
sinx 33sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ——dx
2-/sin x

1+x°
In 3 1
. X

6. Onpenenurte MOPsAIOK MaIOCTH OECKOHEYHO Majiol QYHKIIMU —————< OTHOCUTENBHO — MPH X — o0

X X

K= )

7. ynkuus y =6x-e
1'X € (—0;1/2)

2. ye(Ul2+0)
3. Xxe(—0;-1/2) U/ 2;+x)
4, xe(-1/2;+x)

S xe(/2,0).

X yOpIBaeT [ 3HaueHUH X

JuddeperumrpoBaHHbII

3a4€T

e Uro takoe onpenenutens? [Ipy kakux npeoOpa3oBaHUsAX BEIMYHHA ONPEACTUTENS HE MEHSIETCS
e B Kkakux cirydasx onpeaenuTeNb paBeH Hyao? UTo cienyeTr u3 paBeHCTBa ONMPEASIUTENS HyTi0?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite ompeneneHue MHHOpa U anreOpamdecKoro [OTONHEHWS JIIEMEHTa  OMpPEeIeNTUTeNs.
CdopmynupyiiTe IpaBUIO BEIYUCICHUS ONPEICITHTEIS.

Kak ocymiecTBisitoTCs TMHEHHBIE OTIEpaiiy Ha/l MaTPpUTIAMH?

Kak mepemHoxaroTcst 1Be Matpuibl? CBOMCTBA TPOU3BEICHIS MaTPHII.

KaxkoBa cxema HaxoxaeHUs 00paTHOM MaTPHITHI?

Haiite ompeneneHusi pemieHWs CHUCTEMBI JHHEWHBIX anreOpandecknx ypaBHeHHd. Pacmmdpyiite
MIOHSITUSL «COBMECTHAS, KHECOBMECTHA, «ONpeIeAEHHANY, «HEONPEACIEHHASD) CUCTEMBL.
Hamummre dpopmyssl Kpamepa. B kakom ciiyyae oHH TPUMEHUMBI?

Uro HasbiBaeTcs paHrom marpuilbl? Kak on Haxoaurcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[Tpy KaKuX yCIIOBHSAX CHUCTEMa JMHEHHBIX anreOpandecKux YpaBHEHHUN MMEET MHOXKECTBO pEIICHHA?
Korzaa oHa umeeT ennuHCTBEHHOE pelieHue?

Onumure Metox ["aycca pemieHus: cucteM JIMHEHHBIX ypaBHEHUI.

Kakue HensBecTHbIC HAa3bIBAIOTCS CBOOOTHBIMY, a KaKie 0a3UCHBIMU?

Kakue 0cOOCHHOCTH peIIeHUS OJHOPOJHBIX CHCTEM JIMHCHHBIX alreOpanvyeckux ypaBHEHUil Bbl
3HaeTe?

Kak ctpoutcst pyHIaMeHTanbHAS CUCTEMA PETICHHI?

Kax BbINONHAIOTCS IMHEHHBIE onepaliy HaJl BeKTopaMu? KakoBbl CBOMCTBA 3TUX ONepanuii?

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

Uro takoe 6a3uc? Kakne BekTopa 00pa3yroT 0a3uc Ha IIOCKOCTH U B IIPOCTPAHCTBE?

Kakoti 6a3uc Ha3pIBAIOT IEKAPTOBBIM?

UTto Takoe KOOpAUHATHI BEKTOpa?

UTto Ha3bpIBaeTCs CKAIAPHBIM IPOU3BeACHUEM BeKTOpoB? KakoBrl ero cBoiicta? s pemieHust Kakux
3aj]a4 ¥ Kak OHO MOKET OBITh UCIIOJIb30BaHO?

Urto Ha3bpIBaeTCa BEKTOPHBIM MPOU3BeeHHEM BeKTOpoB? KakoBel ero cBoiicTBa? s pemeHus Kakux
3a/1a4 ¥ KaK OHO MOKET OBITh UCTIOJIB30BaHO?

Uro Ha3bIBaETCS CMENIaHHBIM Mpou3BeeHneM BeKTopoB? KakoBsl ero cBoiictBa? s penieHnst Kakux
3a/1a4 ¥ KaK OHO MOKET OBITh UCTIOJIB30BaHO?

3anummTe B BEKTOPHOH M KOOPAWHATHOW (hopMax YCIIOBUS KOJUTMHEAPHOCTH, OPTOTOHAIBLHOCTH U
KOMIUTAHaPHOCTH BEKTOPOB.

[Ipstmast TUHAS Ha TUTOCKOCTH, €€ o0Iiee ypaBHEHHE

JlaiiTe TOHSTHE HOPMAJIBHOTO M HAMPABISIONIETO BEKTOPOB MPSMOM Ha IJIOCKOCTH, YIJIOBOTO
kod(umenTa.

3anummuTe pa3TuIHBIC BUIBI IPSIMON B YKKUTE TEOMETPHICCKII CMBICH MTApaMeTPOB YPaBHEHUS.
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3anuiuTe YCIOBUS NAapalieNbHOCTH M NEPHEHIUKYISIPHOCTH NPSAMBIX Ha IUIOCKOCTH B CIIydae
Pa3INYHBIX BUIOB YPaBHEHUN MPSIMBIX.

Kak HaliTi TOUKy niepecedeHuns IpSAMbIX Ha TIOCKOCTH?

Kak BpIuuCseTCs pacCTOSIHUE OT TOYKHU 10 MPSIMOM Ha IIOCKOCTH?

[JaiiTe onpeaencHye MIIUICA U 3aIIUIINATE €T0 KAHOHMYECKOE YPaBHEHUE.

[aiite onpeanenenue runepOobl U 3alUIIUTE €€ KAHOHUYECKOE ypaBHEHHUE

[aiite onpenenenue napaboibl U 3aUIINTE €€ KAHOHMYECKOE YPaBHEHHE

W3noxure cxemy MpUBEACHUS 0OLIEro ypaBHEHUs! KPUBOW BTOPOTO MOPsAKA K KAHOHUYECKOMY BUIY.
JaiiTe noHsTHE MOISIPHON CUCTEMBI KOOPJAUHAT.

Onumurre mapaMeTpUIecKuid Crocod MOCTPOSHHUS JIMHUH Ha TUIOCKOCTH

[TnockocTs, e€ obImee ypaBHeHHE

Kak ompenensiercs B3auMHOE PAacCHOJOKEHUE IIOCKOCTEW? 3amMILUTE YCIOBHUS NapalljIeNbHOCTU U
HNEPHEHANKYJISIPHOCTU INIOCKOCTEM.

Kak BeryncnsieTcst paccTossHUE OT TOUKH JI0 TUIOCKOCTH?

3anummTe pasiddyHbe BUABI YpaBHEHUI MpsIMOH B MPOCTPAHCTBE M IMOSICHUTE CMBICI MapaMeTpoB,
BXOJAIIMX B YPABHEHUS.

Nznoxute cxemy npuBefieHUs OOLINX ypaBHEHUH MPSIMON K KAHOHUYECKOMY BHILY.

Kak onpenenuts B3aMMHOE PacIIOIOKEHUE MPSAMBIX B IPOCTpaHCTBE?

Kax BeamcisieTcs pacCTossHAE OT TOYKH J0 MPSIMOM B MPOCTpaHCTBE?

Kak onpenenuts B3auMHOE pacioioKeHUe MPSIMON U TIIOCKOCTH?

Kak nmercs Touka nepecedeHns IpsMoi U MIIOCKOCTH?

HazoBuTe MoBEpXHOCTH BTOPOTO MOPsAKA M HAIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdopmynupyiiTe NOHATHE Ipeesia YUCIOBOH NOCIEA0BATEILHOCTH

ChopmynupyiiTe noHsaTie npeaena GyHKINN OJHOMN EpeMEHHOM

Yto Takoe OJHOCTOPOHHUE Ipeaesbl (YHKIUHN B TOUKE?

Cdopmynupyiite TOHATUS OECKOHEYHO MaJiol U OeCKOHeuHO OoJbIIoi mpu X —> a byHKIHH

IlepBslit 1 BTOpOI 3aMeyaTeNbHBIE MTPEIEIIbI

Kak cpaBHUBarOTCs 6€CKOHEYHO Mable BeMnIuHbI? YTO Takoe OTHOCUTENBHBIN MOPSI0K MajJoCTH?
Kakne OeckoHEUHO Majible Ha3bIBalOTCSl SKBUBAIEHTHHIMU? IlpuBenuTe mpuMepbl SKBHBAJIEHTHBIX
0ECKOHEUHO MaJIbIX.

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

UTo NOHUMAIOT 1O/ TOUKOH pa3psiBa ¢pyHKIuH? Kakue pa3pbIBEI pa3nuyaroT?

Kak cBsi3aHbI TOHATHST HETIPEPBHIBHOCTH U U PepeHIIMPYeMOCTH GYHKITUH B TOUKE?

3ammmmte npasuia auddepeHnrpoBanns 00paTHOMN U CIOXKHON QyHKINH.
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e Sammmmre mpaBmwia auddepeHMpoBaHns HESBHO 3amaHHOW (yHKIMM W (QyHKIWH, 3aJaHHON
napaMeTpHUUECKH.

Uro rakoe muddepenmman pynknnn? KakoB ero reoMeTpuIecKuii CMBICT?

Kaxumu cBoiictBamu ob6nanatot nuddepenmupyemoie GpyHKIINN?

Kax maxomsarcs auddepeHITaibl 1 MPpON3BOIHBIC BEICIIHX MOPSIKOB?

®opmyna Telinopa

Uro Ttakoe TouKa 3kcTpemyMa ¢pyHkmmnn? Kakue ToOuku 3KcTpeMyMa ObIBAIOT?

Heo0xoammoe ycimoBre cymecTBOBaHUS dKcTpemMyMa s nuddepermmupyemoit GpyHKIum
JocraTouHble YCIOBHS CYIIECTBOBAHHUS IKCTPEMyMa

Cxema #cciaetoBaHus Ha SKCTpeMyM (DYHKITUH OJHOTO IIEPEMEHHOTO

Cxema HaxOXACHUS HanOOIbIIer0 1 HAMMEHBIIETO 3HaUYeHUS PYHKIIUK Ha 3aMKHYTOM ITPOMEXKYTKE.
JaiiTe onpezneneHre BHITYKIOCTH U BOTHYTOCTU KPUBOM Ha MPOMEXYTKE.

Kakwue Touku Ha3bIBarOTCS TOUKaMu Tieperuoa?

Uro HazbIBaeTCs acHMITOTOH rpaduka Gpyakunu? Kakue acMMIITOTH pa3audaroT?

B uyeMm coctout npasuno Jlonutansa? s packpbITUsl KAKMX HEONPEAEIEHHOCTEH OHO IPUMEHSIETCS?

5. Mertoanyeckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHOYHbIE MeEponpUusaATHA

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

1.

KonrtponsHas pabora

B cemecTpe cTyAeHTHI BBIIONHSAIOT 5 KOHTPOJIBHBIX padoT, coiepKaHne KOTOPBIX 0XBaThIBAET Bee pasnensl. Kaxxnomy
CTY/ICHTY BBIAAeTCs CBOW BapuaHT. KOHTpoNbHBIE pabOThI MPOBOASTCS B Yachl MPAKTUYECKUX 3aHATHU. 3a KaXKIyIO
KOHTPOJIbHYIO paboTy MaKCUMaJIbHBIH 0aJll ONpeeNsIeTCsl B COOTBETCTBUE C PEHTHHT-TIIAHOM JUCIUTUINHBI.

Kputepun onenku 3axanus:

Baniel 32 KOHTPOJIBHYIO Pa0OTY IOJIyYarOTCsS YMHOXKEHUEM MaKCUMaJIbHOTO Oaia, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHUM.

N3

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 7 I/II[3 10 BCEM pasjcyiiaM MmporpaMmmbl JUCHUILIAHBI. vy KaxKa0ro CTyAICHTAa B
rpymnre cBoil Bapuant UJ13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL.

W3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Penrenue kaxoro 3ajanus TOJDKHO OBITH MOJIPOOHBIM, C BKIFOUEHHEM IPOMEKYTOUHBIX PACUETOB, PAcCyKICHHM,
MOSICHEHHIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJIaHNE BHICHUTIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.
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Kpurepum oneHuBaHus
3amaHne cauTaeTCsA 3a4TEHHBIM, €CJIH BHIIIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH
Ecnu 3ananne He 3auTeHO0, paboTa BO3BpAIaeTCs CTYIEHTY Ha TOPabOTKY.

CryneHTsl MOTYT UCTIPABIISATh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET y4eCTh UCIPABICHUS U JOOABUTH OAIITBI K TTPEIBIIYITIM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO

B cemecTpe cTyaeHTsI mpoxoast aBa pyoexHsix TectupoBanus (PT1 u PT2) Bo Bpems KoH(pepeHII-Heenu B cepeinHe
Y KOHIIE TEKYIIEeTo CEMECTpa COTJIACHO pacmucaHuio. Pybexnoe tectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
¢dbopme B on-line pexume. llpomomxutensHocTh TecTUpoBaHUS — 90 MUHYT 0e3 mepepbiBa. OTCUET BpeMeHH
HAaYMHAETC C MOMEHTAa Bxoja cryieHTa B TecT. MHCTpyKTa)K, NPEAIIECTBYIOIUNA TECTUPOBAHUIO, HE BXOIUT B
YKa3aHHOC BpEM:I. CTYIICHT MOXKET 3aKOHUYMTH BBITTONHEeHNE TecTta J0 HCTCUCHUA OTBeIléHHOFO BpPEMCHHU.

PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHA M BIaJl€HUH, MOJYYCHHBIX CTYACHTaAMH 32
OTIpeIeTICHHBIN MPOMEXYTOK O0yUYESHHS.

Kaxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cofepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIICHUS M MOSCHEHUs MpoBoAsaT Ha Oymare. [lo oxkoHuanun
TECTUPOBAHMS MPETIOIABATENIO BBIIAETCS MATPHLIA OTBETOB M CyMMAapHBIM pelTHHT 3a TecT. OOCyXIeHHe pe3yIbTaToB
TECTUPOBAHUA ITPOBOJUTCA HA KOHCYJIbTallUU.

Kputepun oneHKH 0JHOTO 3aJaHUS:

® 32 KaXJI0€ NMPABUIIEHO BBITIOTHEHHOE 33/IaHNE BBICTABISAETCS | TECTOBBINA Oai,
® 33 HETPaBWJIHHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTca () 6asios;
e JUIA 33JaHUi ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 3a/IaHMH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YaCTHYHOE OIICHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacroaraetcs Ha caite http://exam.tpu.ru B pazaene «MeponpusITHs», © MOKET OBITh BBITIONHEH KAXKIBIM CTYACHTOM
HEOTPaHMYEHHOE YHCIIO pas3.
s cmyodenmos, ne npowedwiux PT 6 nepuod nposedenus mecmupo8aHusi NO YEANCUMENbHOU NpUYUHE,
npeodycmMompena 03MONCHOCTHb MEeCMUPOBAHUSL 8 PE3EPEHbILL OeHb, KOMOPbII HA3HAYAEMC sl CPA3Y NOCie KOH(epeHY-
Heoeu.
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OuenoyHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U Menee, 00YUAOWUMCS NPe0OCmAaBNaemcs: 8 nepuoo
meKywet nPOMeINCYmoUHOt AMmMecmayiu 603MONCHOCb nosmopho npoumu PT 6 pesepsusiii Oenv, co2aaco8anHblll ¢
bropo pacnucanuii TITY.

HuddepeHnrpoBaHHbIi 3a4erT.

JuddepeHnnpoBaHHbIN 3a4€T OCYIIECTBIISIETCS B COOTBETCTBUH ¢ [lonokeHuneM o npoBeeHun
TEKYIIEro KOHTPOJIS ¥ MPOMEXyTOUHOM artectaruu TITY. MToroseiii 6am onpeaensieTcss CyMMHUPOBAHUEM
0aJIIOB 3a BCE OLICHOYHbIE MEPONPUATHS TEKYILIET0 CEMECTpa.




