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1. Poap gucnuninunsl «Marematuka 1» B GopMHUPOBAaHMH KOMIIETEHIIUI BBITYCKHUKA:

CocrapJsionue pe3yJibTaTOB OCBOCHHUS (1eCKPUNTOPbI KOMIIETEHIIHH)

DJ1eMeHT y
. HnaukaTopbl 10CTHKeHHS] KOMIIeTeHIHIH
o0pa3oBarTejbHOM Kon
Cemect HaunmenoBanne
NPOrpaMMbI KOMIIeTeHI{HH
p KOMITIeTeHI{HH HanmenoBanue HaumenoBanue
(IMCUHUIINHA, Kox unauxkaropa Kon
HHHKATOPA T0CTHKEHUS
npaktuka, F'HA)
Cnocoben Brnazeer ONBITOM NPHUMEHEHHS 3aKOHOB ECTECTBEHHBIX HAayK M
OCYILECTBIIATH MOKCK, YK(Y)-1.1B1 MaTeMaTHYECKUX METONOB M MOJAeIeH M pemeHus 3agad
KPUTHYCCKUI aHAIN3 TCOPETHYECKOT0 H MPUKIIAJHOTO XapaKTepa
1 CHHTE3 AHAIM3HPYCT 327124y, VK(¥)-1.1V1 VMeer pemaTts 3a1aun TEOPETHIECKOro M MPUKIaTHOTO XapaKTepa
YK(Y)-1 nH(opManyu, N.YK(Y)-1.1 BBIIEIS ee 6a30BbIe
[PUMEHSATH COCTAaBIISIOIIHE
CHCTEMHBIIH 101X VK(Y)-1.131 3HAET 3aKOHBI CCTECTBEHHBIX HAyK M MAaTEMATHYCCKUEC METOABI
VT pelleHNA TEOPETHYECKOr0 XapaKrepa
[IOCTABJICHHBIX 33184
CrocoOeH MpUMEHATh Ipumensier Bnaneer MaTeMaTHYEeCKUM arnmnapaTom anreOpel u
MaremaTuka 1 1 COOTBETCTBYIOLIHUI MaTeMaTHYECKUi anmapar b depeHIraIbHOro HeducIeHs QYHKINH OJHOM HEPEeMEHHOM ULt
¢m3uKo- HCCIe0BaHus (HYHKIHIA, OIIK(Y)-2.1B1 MPOBEJCHUS TEOPETUYECKOrO MCCNENOBAaHUA U MOAEIUPOBAHHSA
MaTeMaTHYeCKUH JIMHEHHON anreOpsl, (U3MYECKNX M XMMHYECKMX IIPOLECCOB M SIBJICHHIl, a TaKXKe, Ui
armapar, METO/IbI b depeHipanbHOro 1 pereHus TpodeCCHOHATIBHBIX 33/1a4
aHanM3a u HHTErPATbHOTO OTIK(Y)-2.1Y1 YMeer NpUMEHSTh W3ydEHHbIE METOMABI ANreOpbl M aHAIM3a IS
OIIK(V)-2 MOJICIIUPOBAHHS B N.OIIK(Y)-2.1. UCYMCIIEHUS, PSJIOB, ) peLICHHUs] CTAaHIAPTHBIX 33434
TEOPETUYECKUX U nmuddepeHnnanbHbIX

3HaeT OCHOBHBIC IOHATHS W TEOPEMbl JIMHEHHOW M BEKTOPHOM

9KCHEPHMEHTAIBHBIX YpaBHCHHIA, TEOPUH
HCCIIEIOBAHUSX IIPH (YHKIMH KOMIUIEKCHOTO OTIK(Y)-2.131 anreOpbl,  AHAIMTHYECKOW  TGOMETPUM, TEOPUM  JIMHEHHBIX
peuieHun TIEPEMEHHOTO B ' MPOCTPAHCTB, AUPQPEPECHINATBHOTO HCUYUCICHUS (YHKIHUU OJHOM
podeCCHOHABHBIX HMHXEHEPHOH TIePEMEHHOM
3a1a4 JICATEIbHOCTH

2. INToka3zaTesu U MeTOABLI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00YYEHHS M0 JHCHHILINHE

Koa unaukaropa

HaumeHoBanue pa3aeaa

MeToabl OLIeHMBAHUS

KO[[ HaumeHoBanue JOCTHIKCHU A JAACHHUIIIMHBI (OHCHO‘IHLIC Meponpmlnm)
KOHTPOJIMPYEMOi
KOMIICTCHITUHA (HJ]H ee
YacTH)
PI1 Brnaneer N.YK(Y)-1.1 1. Jluneitnas anrebpa KonTposbHas padota
OCHOBHBIMHY ITOHATUSMH U METOJaMHU JIMHEHHOU alreOphl, N.OTIK(Y)-2.1. 2. BekropHas anre6pa u3

aHAJIMTUYECKOI reomMeTpun u 1uddepeHnanbHOro HCUNCIICHNS
(GYHKIMY OHOW TIepeMeHHON

3.AHanuTHYECKas FreOMEeTPHs
4.BBenenue B aHaIn3

5. Auddepennmansnoe
HCcYHCIIeHNe QYHKIINH OTHON

TIepEMEHHOMN

TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO




P/ 2 Ymeer N.YK(VY)-1.1 1. Jluneitnas anrebpa KonrpomnsHas pabora

BBIYUCIIATH OIPEACTUTENH, BEIOIHIATE AeHCTBHU ¢ MaTpuuamu, | U.OIK(Y)-2.1. 2. BekropHas anredpa u3

HCCIe0BaTh M pellaTh CUCTEMbl JIMHEHHBIX alreOpandeckux 3.AHanuTHyeckas reoMeTpus o
o, . . TCCTI/IPOBaHI/Ie — HE3aBUCHUMBIN

YpaBHEHHii;  MPOU3BOJAWTH  JCUCTBHS  HAJ  BEKTOPaMH; 4.BBejeHue B aHANN3

r€OMETPUYECKM M AHAIMTHYECKH IIPEICTABIATh MNPAMYIO H 5. IuddepernnansHoe koHTpois LIOKO

IUIOCKOCTh; YCTaHABJIMBATh B3aMMHOE PACIIOJIOKEHHUS MPSMbBIX ucuuciaeHue QyHKIUH OJHOM

U TUIOCKOCTEW; NPUBOAWUTH OOILIME YPaBHEHUS KPUBBIX U MepeMeHHO

MOBEPXHOCTEH K KAHOHMYECKOMY BHJY U CTPOUTH UX; HAXOJHUTh
npepensl  (YHKIMH W YHCIOBBIX  ITOCJIEJOBATEIBbHOCTEH;
HaXOJUTh TPOM3BOAHBIC, HCCIENOBaTh (GYHKIMH OJHOTO
NEPEMEHHOT0 U CTPOUTH UX IpaduKu

PI3 | 3naer N.VK(Y)-1.1 1. Jluneiinas anrebpa KonTposbHas padora
anreGpy MaTpui, OCHOBHbie Xapaktepuctukum wmatpum, nx | M.OIK(Y)-2.1. 2. BexTopHas anrebpa N3.
ONpE/IENICHUSI U CBOWCTBA; METOJIbI PEIICHUSI CUCTEM JIMHEHHBIX 3.AHaIUTHYCCKAs: TCOMETPHUs TecTHpOBaHIE — HE3aBUCHMBINA
anreOpanyeckux ypaBHEHMH; METOJbI BEKTOPHOM aireOphl; 4.BBejenne B aHaH3
i 5. JuddeperuuanbHoe kontpois LIOKO
CBOWCTBAa M YpaBHEHHUS OCHOBHBIX T'€OMETPHYECKHX 00pa3oB - PCHIL _
;OCHOBHBIE IIOJIOKECHUSI TEOPUU IPEIENIOB; NPaBUIa U METOIbL MCYUCTICHHE (QYHKLMU OXHOM
HaXOXXICHUS TIPOW3BOAHBIX (YHKIUH OJHOM TEpEeMEHHOM, HEPEMEHHOU

CXeMY ITOJTHOTO MCCIIeIOBaHNs (QYHKINU

3. IlIkajga oneHuBaHuA

[Topsimoxk opraHu3anuy OLEHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHUBEPCHUTETE PETIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIleHMBAHUS pe3ysbTaToB 00yueHus: B ToMckoM moiuTexHuueckoM yHuBepcuteTe (CucrteMa OlleHHBaHUA)» (B AEHCTBYIOLIEH pedakium).
Hcnonb3yercst OamibHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oreHka (TpaJuIMOHHAs W JIMTEpHAas) MO BUAAM
yueOHor gnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJIoB TIO
pe3yabTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaly (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 GaioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OICHOYHBIC MCPOIPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHUITIIINHBI.




PGKOMGHI[yeMa}I mKajaa ajisd OTACIAbHBIX OLICHOYHBIX MGpOHpH}ITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a1aHus

CooTBeTCTBHE
TPaJULHOHHON OLEHKe

Onpe):le.neﬂue OLCHKH

90%-+100%

«OTIHYHO» OTInYHOE MTOHUMAaHHUE npeaMeTa, BCCCTOPOHHUE 3HAHUA, OTJIMYHBIC YMCHUA U BJIAJICHUE OIIBITOM HpaKTH‘IeCKOfI JACATCIIBHOCTH,

H€06X0,HI/IMI)I€ PE3YJIbTAThI 06yquI/I$[ C(I)OpMI/IpOBaHLI, HUX Ka4CCTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAJIbHOMY

70% - 89%

«Xopomo» JloctaTo4HO MoTHOE TOHMMAaHUE TIPeIMETa, XOPOIINe 3HAHUS, YMEHHS U ONBIT MPAKTHYECKON IEATEIFHOCTH, HEOOXOAUMBIE PE3YIIbTaThI

O6y‘{CHI/I5[ CCl)OpMI/IpOBaHBI, Ka4y€CTBO HH OAHOT'O M3 HUX HC OICHCHO MHHHUMAJIbHBIM KOJIHYCCTBOM OajioB

55% - 69%

«y,HOBJ'I.» HpI/IeMHeMOC MMOHUMAaHUEC NpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTH‘IeCKOﬁ JACATCIBHOCTH, HeOGXOﬂI/IMLIG Ppe3yJIbTAaThI

00y4ueHust c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAJIFHBIM KOJIHMYECTBOM OaJIJIOB

0% - 54% «Heynos.» PesynbraTsl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOYHBIM TPEOOBaHUSIM
Hlkana 11 OLIEHOYHBIX MEpONpUATHA 1 auddepeHnnpoBaHHOrO 3aueTa / 3ayera
Crenenn
chopMUPOBAHHOCTH Baxa COOTBeTC:l:BHe Oupenenenue onenin
pe3yabTaToB TPAaAUIMOHHOU OLICHKE
00yueHHust
90% + 100% | 90 + 100 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHHE 3HAHUS, OTIMYHbIE YMEHHS U BJIAJCHUE OMBITOM NPAKTUUECKO AesITeIbHOCTH,
HEO0OXOAMMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM 0AJUIOB, OJM3KHM K MAKCUMaJIbHOMY
70% + 89% 70 +89 «Xopomo» JlocTaTo4YHO MOJIHOE TOHUMaHHKE MPEMETa, XOPOLINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHMMAJIEHBIM KOJIMYECTBOM 0aJlJIOB
55% + 69% 55 + 69 «Y TOBJL» [TpuemiieMoe MoHUMaHHUE MPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS 1 OTIBIT MPAKTUICCKON e TEIILHOCTH, HEOOXOIUMBIE
pe3yibTaTsl 00y4eHus cOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJlIoB
55% + 100% | 55+ 100 «3a4TCHO PesynbTaThl 00y4eHUS] COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHMAM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTarhl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHIM

«He 3auTeno»

4. TlepeyeHb TUNMOBBIX 3aaHUI

OuneHo4YHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJILHBIX 3/1aHUI

KonTtponbHas padora KonTpoanuas padora «JIuneiinas anreépa»

BAPUAHT Nel

1. Jlan onpenenuTenb

OCWER N
RN~
RO W
WO R PE




OuneHo4yHbIe MEPONPHSTHS IIpuMepbl THIOBBIX KOHTPOJILHBIX 32/1aHUI

Cl) 3anumure Pa3JI0KEHUE JaHHOTO ONPCACTIUTEIIA 11O ‘leTBépTOMy CTOJ'I6IIy;
6) BBIYUCIUTE ONIPCACINUTEIIb, ITIOJTYYNB NPECABAPUTCIIBHO HYJIN B Kakoi — 1ubo CTpPOKE WJIn CTOJ'I6IIC.

X+2y—-z=-1
2. Pemuth cucteMy ypaBHEHHH METOJJOM 00paTHOI MaTpHIIbL: 3y-z=1,
X+4y+z=5.

3Hadenne X BBIYUCIWTH TaKke MeTogoM Kpamepa.

3. UccnenoBath crcTeMy Ha COBMECTHOCTh M PEUINTH MeToIoM [ aycca
Xo + X3+ X, =1

X + X, - X, =3

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

4. Jlana cucteMa OJTHOPOJHBIX TUHEHHBIX YpaBHEHHH

a) Jloxaxure, 4TO CHCTEMa UMEEeT HeTPHBUAJIbHBIE PEILCHNS;
6) Haiimute o01ee pemeHne CHCTEMBI,
6) HaiinnuTe QyHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

. Ilpu kakux 3HaYEHUSAX TTapameTpa A cucrema nuueitHbIx YpaBHEHHI

2 1 14
C pacUIMPEHHOM MaTpUIIEH 1 A1 : 3| coBmectHa?
1 2% 1i4

KonrpoJbHasi pabora no teme «Bexkropnas ajnredpa»




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

BAPHUAHT Nel

I. Maub! yerbipe Bextopa: a ={4,5,2}; b = {3,0,1}; ¢c :{—1,4,2};6 ={5,7,8}.
1.loka3ars, 4TO BEKTOPHI 4, 6, C 00pa3syror 6a3uC 1 HAWTU PA3IOKEHUE BEKTOPA J B 9TOM 0Oasmuce.

2. Haiiti KocHHYC yria Mexy BekTopamu a u D .

3. Haifru annny sexropa § = 8 + 2b +3€ .

1. Jausr vernipe Touxn: A(L3;0), B(4;12), C(3;0;1), D(-4;3,5).

4. Haiitn 06ém mupamuasl ABCD u mmumy BeicoTst , omymiennoit u3 sepmmast D wa rpans ABC .

—_ _

5. Haiitu mpoexumio Bektopa AB ma ock Bexropa CD .

6. HaiiTu KoOp/MHATHI BEKTOpa [(&5 + E),(TB] .
I11. TapaaaenorpaMm nocTpoex Ha Bekropax a = P + 4(, b= %(f) —0), rae |[3| =4, |q| =2,(p"g) = %

OHpe,HGJ'II/ITLZ a) KOCHUHYC TYNOI'O yrjia MExKAy AUaroHaIsIMu, 6) JJIMHY BBICOTHI, OHyIIIGHHOﬁ Ha CTOpPOH

KonTpoabHasi padora mo reMe « AHAJIUTHYECKAS T€OMETPHUS
BAPUAHT Nel

1. OmnpenenuTh MPH KaKMX 3HAYCHUAX @ TPSIMast

(a+2)x + (d° -9y + 3a°-8a+5=0 napamiensHa ocu OX.
2. CocraBuTh ypaBHEHHS IPSMbIX, MAPAIUICITBHBIX TPSIMOi

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccrosHue d=3
3. JlaHbl BepuiuHsl Tpeyroibuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBuTh ypaBHEHHE BBICOTHI M3 BEPIIMHBI A U ypaBHEHHE MeAUaHbI U3 BepiuuHbl C.

4. TlpuBecT K KAHOHUYECKOMY BUY, Ha3BaTh U IIOCTPOHUTH
kpuBeie:  a) 16x° +25y° +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.

5. W3 obmux ypaBHeHHH nipsimoii :  2X+Yy—-32—-9=0,
22X+ 3z+4=0
MOJYYUTh KAHOHMYECKHE | MapaMeTPUUECKOe YPaBHEHHS MPSIMOIA.

6. Haiitu npoexuuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +8z2-25=0.




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

7. TlocTpouts TEnO, OrpaHUUEHHOE TOBEPXHOCTIMU
xX’=z
X+y= 2,
y=>0,2>0.

KonrpoabHas padora no reme «BBegenue B aHaIu3»

. Boiuucaums npedesivl

1. lim ; 2. i 2 .

" oo 3/2n3+1 ' " oo n-1 ’
/ 2 2

x—l 2X

2_ _ 2
5. |jm YX =3-1. im——

X 6. lim—;
x—2 X=2 x—01—Ccos X
x2+1 )
. 2 ) . In(x*+2)—-In2,
7. “m(x+ j X 8. lim :
X—oo\ X — x—0 X2
2X X :
) - . SIn(2—-x
9. hmu; 10. Ilmg.
x—>0 X x—2 2% — 2

I1. Onpexeauts nopsiaok 6. m. o.(X) mpu X —> 0 ornocurensno x:
1. a(x) = In(l+3/x*-tgx), 2. a(x)=~2x+1-1.

I11. HaiiTn Touku pa3psiBa pyHKIMH, yKkazaTh ux xapakrep. [loctpouTts rpaduk pyHKINH B OKPECTHOCTH TOYEK
pa3pbIBa:




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

0, ecru x <0, 1
21—X _ 1
2' y= 1 1 3' y_ X2_4 .

14+21-x

1. f(X)= X%, ecnu 0 < X <1,
X+ 2, ecmu X>1.

KourpoabHas padora

no reme «JIupdepennuanbHoe ucuncaeHre QyHKIUHA OHOI0 IePeMEeHHOI0»
BAPUAHT Nel

[. HailiTu npousBo/iHbIE CaeAYIOMUX QYHKIAH:

X
w5
1. y=(eC°SX+3x)2; 2. 3X+3y:X—2y; 3. y=(tg2x) 2",

i d’y
[1. Haiiti BTOpy1o npou3BOAHYIO W:
X2 X = cos(t/2),

Ly = .2 .3 y=sin(x-
Y x2 _1 y =t —sint. y (x=y)

I11. . TTonp3yscek npaswmaoM JlonwuTans HAaTH peessl:
2 7TX
X 1 COS—

1 lim —— | 2 lim (sinm) 2
x—1 X—1 Inx X—>1-0

1

IV Ilposectn nonnoe uccnegopanne Gynknun Y = X€ Xu MOCTPOHTH €€ Tpaduk




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

W13

IlpuMep BapuaHTa MHIMBUIYAJIbHEIX 3aTaHHN.

Nuneinan anreGpa

1. BuMHCINTL ONperennTenn

12 3 —1 2 -7 =3 2 4
11 0 -1 \ -2 01 1]
o 49 4 2 Mla 213
-2 0 1 -1 -3 -2 2 1]
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepey
1 2 2 1 11 —15
2 1 =-2]|-X= 2 —8 3
2 -3 1 L1117 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meTonom Kpamepa, b} mMaTpHYHEIM MeTODOM
3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3z=-2 b) Iz +8y+z=7T7
3r — 3y + Hz = -2 dr — Gy +=z= 10
4. PemnTh cucrenmsl MeTonon aveca
Ta —3r; +dxzy = -5
) Iy —2r; +3zy, = —4
Y 3z, 425, hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry = 1
1 +3re: 2z —2ry 4z, = —1
by § &1 —2T2 4wy —wy —T3 = 3
xy —dra +wy +Eg Ty = 3
# +2r: @y —oq 4T = —1
zy 4w —rs +xy =10
& z, —@x Hrz; —ry =10
’ 3, 4w —rz 4y =10
3y —ms Hzy —xzy =10

5. Haijtru coficTReHARE 3HAYEHNA M COOCTBEHHLE BEKTOPE MaTPHIL.

p 4 -3 -3
a].d:{ ;_E) b B=|1 2 1
v TE 112,

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

1. CocraBiTh yparHeHId OPAMELX, Opoxogauix depes Touky M{—T,5):
a) napajiiensso npasoil 3z 4 2y — 1 =10,
-1 y+4
—3 !

b) nepuespukyaapo npaMoi




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
konTposib [JOKO (PT1
u PT2)

Bomnpocksr:
1. C momoipio 37eMEeHTapHBIX IPE0Opa30BaHUN PACHIMPEHHAs MATPHUIIA CUCTEMBI TMHEHHBIX

1 -1 2 0110
ypasuenuii npusenesaksungy [0 O 0 O 0 |
0 1 020110

OCHOBHas MaTpulia CUCTEMBI, Q — paCciup€HHasA MaTpuia CUCTEMBI.

1 | BeiGepure BepHbIE yTBEPKIEHHUS, €Cn A —

1. rang(@\) =2

2. rang(@\) =3

3. rang(A)=2

4. rang(A)=3

5. cucTteMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronsanka ABC, onmymennas us sepumnet C,ecn A(3;L2), B(5;—-3;6),
C(3;0;4) pasna

3. Paccrosmne Mexy hoxycamu samuamca DX +9y> —30x+18y+9=0 pasmo

X=9t+1,
4. KocuHyc 0CTpOro yria Mexay mpameimu X+4 _Y-1_7+5 st paBeH
10 -2 -1 y=5t
z2=3-2t
5. YcraHoBuTe COOTBETCTBHE MeXAy (DyHKIMeH u e€ nuddepeHimaiom
byHKIUS MIPOM3BOTHAS
y = 3/sin x _ CosX
3%/sin® x
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y:\/sinx dv = COS X dx
24/sin x

1 COS X

Y= dy = —————dx
\/sin x 24/sin® x
1 dy___(msx dx
sin x 3¥sin’ x

COS X
dy=—2"
y 23/sin X
dy = 1 dx

1+x°
I 3
. X 1
6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO MaJION (YHKIIMH ——— < OTHOCHUTEJIBHO — IpH X —
X

X
o0
K= .
7. OyHKIuA y = 6X-e ¥ yObIBaeT I 3HauUeHUH X
Ly e(01/2)
2. Ye(l]2+)

3. xe (—0;-1/2) U1/ 2;+x)
4, xe(-1/2;+x)

5 xe(/2:0).

JuddepeHnnpoBaHHbI ¢ Yro Takoe onpenenutensb? Ilpn kakux mpeoOpa3oBaHUAX BETUYHNHA ONIPENETUTENS HE MEHIETCA
e B Kakux ciydasx onpeaesnTeNb paBeH Hymo? YTo cieayer u3 paBeHCTBA OINPeIeNUTeNs HylTo?
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U 3a4eTr

Jaiite ompeaeneHWe MHHOpa W aIreOpaldecKoOro JOTOJTHECHUS JJIEMEHTa OIpPEISITHTEN.
CdhopmynupyiiTe MpaBUIIO BEIYUCIICHUS OMIPEISITHTEISL.

Kax ocyuiecTBastoTcs TMHEHBIEC onlepaliy HaJ MaTpulaMu?

Kax nepemuoxkatorcst e MaTpuilpl? CBoMCTBA NPOU3BEICHUS MAaTPULL.

KaxkoBa cxema HaxoJIeHUS 00paTHOW MaTPHUIIBI?

HaiiTe onpeneneHns: peLIeHUs] CUCTEMBI JIMHEMHBIX anreOpanueckux ypaBHeHUH. Pacmmdpyiite
MIOHSITUSL «COBMECTHAsI», KHECOBMECTHASD, «ONpeeIEHHAN, «HEONPEACIEHHASD) CUCTEMBL.
Hanumure dpopmyisl Kpamepa. B kakom ciiydae oHM IPUMEHUMBI?

Uto Ha3zpIBaeTcsa paHroM MaTpurpl? Kak oH HaxomuTcs?

Coopmymnupyiite Teopemy Kponekepa — Kanesu.

[Ipy KakMx YCIOBHMSIX CHCTEMa JIMHEHHBIX aJireOpanyecKuX YpPaBHEHHH HMMEET MHOKECTBO
pemennii? Korma oHa HMeeT eTUHCTBEHHOE peleHue?

Onumute meton ["aycca penieHus: cucteM JTWHEHHBIX ypaBHEHHH.

Kakue Hen3BeCTHbIC HA3bIBAIOTCS CBOOOHBIMH, a KaKMe 0a3uCHBIMU?

Kakne ocoOeHHOCTH perIeHus] OJHOPOIHBIX CHCTEM JTMHEHHBIX anre0pandecKux ypaBHeHUU Bol
3HaeTe?

Kak ctpourcst pyHnameHTanpHas cucTeMa pereHui?

Kaxk BbImonHAOTCS TWHEHHBIE onepalu Ha BekTopamu? KakoBbl CBOMCTBA 3TUX onepanuid?
Kaxkue BekTOpa Ha3pIBaIOTCA TUHEHHO 3aBUCUMBIMU, a KAKUE JIMHEHHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue Bekropa 00pa3yroT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kaxoii 6a3uc Ha3pIBAIOT AEKAPTOBBHIM?

Yt0 Takoe KOOpAUHATHI BeKTOpa?

Yto Ha3pIBaETCs CKAJSIPHBIM IMpou3BeacHUuEM BekTOpoB? KakoBbl ero cpoiictBa? s pemieHus
KaKuX 33729 U KaK OHO MOXET OBITh HCIIOIB30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM IMpou3BereHueM BeKTOpoB? KakoBbl ero coiictBa? st pemieHus
KaKHUX 3aj7]a4 U KaKk OHO MOXKET OBITh MCIIOJIb30BaHO?

Urto Ha3bIBaeTCS CMELIaHHBIM Mpou3BeneHrneM BekTopoB? KakoBbl ero cBoiictBa? Jliis perieHus
KaKHUX 3aj]a4 U KaK OHO MOXET OBITh HCIIOJIb30BaHO?

3anummTe B BEKTOPHON W KOOPAMHATHON (hopMax yCIOBHS KOJUTMHEAPHOCTH, OPTOTOHATEHOCTH
Y KOMILJIAHAPHOCTU BEKTOPOB.

[psimast TUHKS HA TUIOCKOCTH, €€ 00IIee ypaBHEHUE

JlaiiTe MOHATHE HOPMAJIIBHOTO W HAIpPABJAIOMIETO BEKTOPOB MPSIMOM Ha IJIOCKOCTH, YIJIOBOTO
ko durmenra.

3anumuTe pa3NUYHbIE BUABI MPSIMOW W YKaXHUTE TEOMETPHYECKHH CMBICT MapaMeTpoB
YpaBHEHUSL.
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3anuumTe yCIOBHA MAPAJIENbHOCTH M MEPIEHANKYISPHOCTH MPSMBIX Ha IUIOCKOCTH B CIIydae
Pa3IMYHBIX BUAOB YPaBHEHUN MPSIMBIX.

Kak HaliTu TOUKy nepecedeHns NpsIMbIX Ha TIIOCKOCTH?

Kak BerumciseTcst paccTosHUE OT TOUKH 0 MPSIMOM Ha MIIOCKOCTH?

Jaiite onpenenenye IUICA U 3aIUIINTE €T0 KAHOHMUYECKOE YpaBHEHHUE.

Haiite onpeneneHue runepoobl 1 3aMUIIUTe €€ KAHOHNYECKOE ypaBHEHUE

Haiite onpenenenue napadoIibl U 3aNULIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxure cxemy npuBeneHHus 0OOIIEro ypaBHEHHUS] KPUBOHW BTOPOTO MOPSIKa K KAHOHUYECKOMY
BHTY.

[laiiTe NOoHATHE MOJISIPHOM CUCTEMBI KOOPAUHAT.

OnumuTe mapaMeTpuIecKuid Ciocod MOCTPOSHNS JINHUI Ha TIOCKOCTH

[TnockocTs, €€ ob1iee ypaBHEHHE

Kak omnpenensercst B3auMHOE pacloyloKEHUE INIOCKOCTel? 3anuInTe ycaoBUs NMapaulenbHOCTI
Y NEPIECHANKYJSIPHOCTH IIJIOCKOCTEH.

Kak BerumcinsieTcst paccTosiHie OT TOUKH JI0 TUIOCKOCTH?

3anummuTe pasauuHble BHJBl YPaBHEHHN TMpPSIMONW B TPOCTPAHCTBE U IMOSICHUTE CMBICTT
[1apaMeTpoOB, BXOAAIINX B YPaBHEHH.

Uznoxwure cxemy MpuBeIeHUS OOIIMX YpaBHEHUH NPSMON K KAHOHHYECKOMY BUILY.

Kak ompenenuts B3aHMHOE PAcIOIOKEHNE MPSAMBIX B IPOCTPAHCTBE?

Kak BeIumcIisieTcst pacCTOSHUE OT TOYKH JO MPSIMOM B MPOCTPAHCTBE?

Kak ompenenuts B3aMMHOE pacloyIoKeHNE IPSMON U TNIOCKOCTH?

Kak nimercs Touka nepecedeHus NpsiIMON U IMIIOCKOCTH?

Ha3oBuTe moBepxHOCTH BTOPOrO MOPAAKA ¥ HAUIINTE HX KAHOHNYECKHE YPAaBHEHUS.
CdhopmynupyiiTe NOHATHE Mpeesia YUCIOBOH MOCIEA0BATEILHOCTH

ChopmynupyiitTe moHATHE Npeaena PyHKINN OJHON TIepeMeHHON

Uro Takoe 0JHOCTOPOHHHE Tpeebl (PYHKIINU B TOUKeE?

ChopmynupyiiTe NOHATHSI GECKOHEUHO Maslol 1 OeCKOHEYHO OoubIIoi mpu X —> a byHKr@H

ITepBoiil 1 BTOpOM 3aMeyaTeIbHbIE MTPEACIIbI

Kak cpaBHuBaroTcs O€CKOHEUHO Manble BeJW4YMHBI? UTO Takoe OTHOCUTEIbHBIM HOPSIOK
MajiocTu?

Kakme OeckoHeuHO Majble  Ha3bIBAIOTCS  OKBHBaJEeHTHbIMH?  llpuBegwre  mpumeps
9KBHUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kakumu cBoiictBamu 00:1a1at0T (yHKLIWH, HENPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKE?

Uro MOHMMAIOT MOJ] TOUKOW pa3pbiBa QyHKIMK? Kakue pa3phiBbI pa3inqaroT?

Kak cBsi3aHbl HOHATHS HEIPEPHIBHOCTH U AU depeHIMpYeMOCTH (HYHKIUHU B TOUKE?
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e Sanummure npaBuia TuQPepeHInpPOBaHU 00PAaTHON U CIIOKHON (PYHKIIHA.

e Sanummure npaBwia TUGQPepeHINPOBaHHS HESBHO 3aJaHHOM (QYHKUIMM M (QYyHKIHMH, 3aJaHHON
MapaMeTPHUUECKHU.

e Uro takoe nquddepennman Gpynknun? Kakos ero reomerpuyeckuii cMbIci?

e  Kakumu cBoiictBamu obnanatot quddepenuupyemoie GyHKIUN?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX HOPSIKOB?

e  dopwmyna Teitnopa

e Uro Ttakoe Touka sKcTpemyMa pyHkunu? Kakue Touku skcTpeMmyma ObIBatoT?

e HeoOxoanMoe yCIIOBHE CYIIECTBOBAHHS dKCTpeMyMa Jutst muddepeHmpyeMon (yHKIHH

e JlocTaTrouHble yCIIOBHS CYIIECTBOBAHUS SKCTpEMyMa

e (Cxema uccieoBaHUs HAa SKCTpeMyM (QYHKIUHU OAHOTO EPEMEHHOTO

e (Cxema HaxOXICHUS HAaWOONBLIETO M HAWMEHBIIETO 3HaueHHs (YHKIMM Ha 3aMKHYTOM
MIPOMEKYTKE.

e Jlaiite onpezencHNe BRITYKIOCTH U BOTHYTOCTH KPUBOW Ha TIPOMEXYTKE.

e Kakue Touky Ha3BIBAIOTCS TOUKAMH meperubda’?

e Uro HazpiBaeTcs acumMnToTol rpaduka GpyHkunu? Kakue acuMOTOTHl pa3innyaror?

e B uem cocroutr mpaBwio Jlomwrana? Jlas packpeITHS KaKUX HEONPEAENEHHOCTEH OHO
MIpUMEHsETCS?

5. Meroanyeckue yKa3aHus o npoueaype oneHuBaHusi

O1eHOYHBIE MeponpusTus

l'[poue;[ypa NPOBEACHHUS OLICHOYHOI'O MEPONPUATHSA W He00X0AMMBbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padota

B cemecTpe CTyAEHTHI BBHITIOJTHSIOT S5 KOHTPOJBHBIX Pa0OT, COACpXKAHHE KOTOPHIX OXBATHIBACT BCE Pa3JIEIbL.
Kaxxnomy cTynenty BeimaeTcsi cBoi BapuaHT. KoHTpombHBIE paboThI MPOBOASTCS B YacChl MPAKTUYECKUX 3aHITHN. 3a
KOKIYI0 KOHTPOJIBHYI0 pa0oTy MaKCHMaldbHBIA Oail ompenenseTcs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JIUCITUTLTAHBIL.

KpnTeplm OLICHKMU 3aJJaHMHA:

banmner 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUCM MAaKCUMAJIbHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HCC B
COOTBCTCTBHUC C peﬁTI/IHF- IIJIAHOM, Ha JOJIFO BEPHO BBIITOJIHCHHEBIX 3aJlaHuH.

VI3

B cemectpe cTymenTs! BeimonHsioT 7 /13 mo BceM paszzgennaM mporpamMMbl JUCITUIUIMHEBL. Y KaKIIOTO CTYICHTa B
rpymme cBoit Bapuant /13, HoMmep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBE
CPYIIIIBL.
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N3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa01o 3agaHuAa JOJDKHO OBITh HO,E[pO6HBIM, C BKJIFOYCHUCM MMPOMCIKYTOYHBIX paC'{éTOB, paCCY)K,Z[eHI/If/’I,
MOSICHEHHH, C YKa3aHUEM HCIIOJIb30BaHHBIX METOI0B M (hopMyJ1. 3aaHUE BBICHLIIAETCS OTICTbHBIM (baf/'mOM,
ykasbiBaetcss O, rpynma.

Kpurepum onieHuBaHus

3a,Z[aHI/IG CUHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJITHCHO 0oJ1e€ MOJIOBUHEI SaI[aHI/Ifl

Ecmm 3aJaHuC HC 3a4TCHO, pa60Ta BO3BpaIacTCsa CTYACHTY Ha ;[opa60T1<y.

CTyI[CHTBI MOTYT UCHIPABJIATHL HCBCPHO PCHICHHBIC 3a/IaHUA U CAaBAaTh HAa MOBTOPHYIO ITPOBCPKY. HpeHO,[[aBaTCJ'IL
MOZKCT YYCCTb UCIPABJICHHUA U ,I[06aBI/ITB 0asIBl K npeaAbLAyIuM

TecTupoBaHue — HE3ABUCUMBII
koHTpoJib [IOKO

B cemectpe crymentsl mpoxomar nBa pyoexHbix Tectupoanus (PT1 m PT2) Bo Bpems koHbepeHI-HEmETH B
CepeIuHe M KOHIIE TEKYIEro CeMecTpa COrjacHo pacmnucaHuio. PyOexHoe tectupoBanue (PT) mpoBoautcs B
KoMIproTepHOi (hopme B On-line pexxume. TIpomomKUTENLHOCTS TeCTHPOBaHUS — 90 MuHYT 03 mepepbiBa. OTCUET
BpEMEHHU HAYWHAETCS ¢ MOMEHTa BXoJia cTyJeHTa B Tect. MHCTpyKTax, MpenIecTBYIONIMN TECTHPOBAHUIO, HE
BXOJIUT B YKa3aHHOE BpeMsi. CTYZICHT MOXKET 3aKOHUUTH BBITIONHEHHE TecTa J0 UCTeUSHUS OTBEAEHHOTO BPEMEHH.
PT nHaneneHo Ha HE3aBUCUMYIO OOBEKTHBHYIO OLICHKY 3HAHUWHM, YMEHUWI W BIAJICHUH, MONYYEHHBIX CTYIACHTAMH 3a
OTIPEJICIICHHBIN MTPOMEKYTOK 00yUCHHSI.

Kaxipiii BapriaHT OHiieTa MOJEIUPYETCsl KOMITBIOTEPOM IO 33JaHHBIM pa3lieniaM XUMUH U coaepkuT 20 3amaHuii.
CryneHThl BHOCSAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS M TOSCHEHHUS MpoBoaarT Ha Oymare. [lo oxoHuaHum
TECTHPOBAHUs IPENOJIABAaTeII0 BBIACTCS MAaTpUIlA OTBETOB W CYMMapHBIH pedTmHT 3a Tect. OOCyxaeHue
pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIBTAIINH.

Kputepun oneHkn 0qHOIO 3aaHus:

® 32 KaX0€ MPaBMUIIHHO BBITOJHEHHOE 33J]aHNe BBICTABISAETCS | TeCTOBBIN Oa;
3a HEMPaBUJIHLHO BBHIMIOJIHEHHOE WIJIM HEBBIIOJTHEHHOE 3ajaHue BhIcTaBiseTcs 0 6amios;
e JUIst 3aJjaHUi ¢ BEIOOPOM HECKOJIbKUX MPaBUIIBHBIX OTBETOB, 33JaHUI Ha COOTBETCTBUE M YCTAHOBJICHHUE
[10CJIEI0BATENIbHOCTH IIPEyCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHBI CyMMapHbIi TecToBBIN Oan 3a kaxnoe PT cocrasnser 15 6amnnos.
3a 2 wememu A0 PT cTymeHTBI MOTYT O3HAKOMHUTCS C JEMOHCTPALIMOHHBIM BapHaHTOM OwWiera, KOTOPBIHA
pacmonaraercsi Ha caifte http://exam.tpu.ru B pasnmene «MepompusiTHs», ¥ MOXET OBITh BBINOJHEH KaXJbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO Pas.
Jlna cmyodenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no Yea*CUMENbHOU HpuduHe,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbIL HA3HAUAEMC s CPaA3y Nocie KOHpepeHy-
Heoeu.
Ilpu pezynomame pybesicnoco mecmupoganus 6 0ALN08 U MeHee, 00YUarWUMCs NPedoCcmagiiemcs 6 nepuoo
meKyujeli NpoMex#Cymo4HoU ammecmayuu 803MO*CHOCHb no8mopHo npotimu PT 6 pezepausiii Oenb, coenacosanHbill
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIi 3a4erT.

JuddepeHnnpoBaHHbIN 3a4€T OCYIIECTBIISAETCS B COOTBETCTBUU ¢ [lonoxkeHnem o mpoBeAeHUN
TEKYIIIET0 KOHTPOJS ¥ MpoMexXyTodHoi aTTectanuu TITY. UToroBsiii 6a onpenenseTcs CyMMUPOBaHUEM
0aJJI0B 3a BCE OLICHOYHBIE MEPONPUITHS TEKYIIET0 CEMECTPA.
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