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1. Pousp aucumninnel «MaremaTnka 1» B popMHUpPOBaHMM KOMIIETCHIMH BHINNYCKHUKA:

DaeMeHT . CocTaBsiionIne pe3yJibTATOB 0CBOCHHS! (1eCKPUNITOPHI KOMIETEHIMHU)
. MHAMKATOPDI J0CTHKEHHs] KOMIIETeHIUii
o00pa3oBare/ibHOM Kox
Cemect HanmenoBanue
NporpaMmsl KOMIIETeHLUH HaumeHOBaHHe HHAMKATOPA
p KOMIIETEeHLHH HaumenoBaunue
(TucnMnInHA, Koa unaukaropa JOCTHIKEHU S Kon
npaktuka, F'HA)
YK(Y)-1.1B1 Brnageer  OmBITOM — HPHUMEHEHHS
Cnocoben 3aKOHOB  ©CTECTBEHHBIX HAyK H
OCYUleCTBMTuL nouck, MaTEMaTH4YECKUX METOJ0B M MOIEICH
KpUTHCCKIH aHaIu3 IUISL pELIEHUs 3a/1a4 TEOPETHYECKOTO U
Y CHHTE3
unpopManuu AHanusupyer 3ajiauy, BbLIEISA [PUKTAAHOTO XapakTCepa
VK(V)-1 ’ N.YK(VY)-1.1 ’ YK(Y)-1.1¥1 Vmeer emarhb 3a7aun
( ) TIPUMCHSATH ( ) ee 6a30BbIE COCTABIISIONINE . .. p A
CHCTEMHBIH TIOIXOM TEOPETHYECKOr0 W MPHUKIATHOTO
IUISL PELLEHHUsT XapakTepa
[IOCTABJICHHBIX 33/ YK(V)-1.131 3HaeT 3aKOHBI €CTECTBCHHBIX HAayK U
MareMaTHIeCKHe METOIBI
TEOPETHIECKOT0 XapakTepa
OIIK(Y)-1.1.B1 Brnaneer MaTeMaTHUECKUM anmapaToM
/OIIK(Y)-2.1B1 anreOps! 1 audhepeHIHanbHOro
ucuucieHus QYHKIMU OJIHOM MEpeMEHHOM
MaremaTtuka 1 1 17151 IPOBEJIEHHS TEOPETUIECKOTO
CriocoGer pHMEHSTS MCCIIEI0BaHHs M MOJIETMPOBAHHUS
(yHIaMeHTaTbHbIE TpuMeHseT MaTeMaTHIECKUI qmsuqesmx 1 XHMHYCCKHX TIPOLIECCOB 1
3HAHWSL, IOy YCHHBIE anmapar uccnenoBanus GyHKIui, SBJICHUM, & TAKOKC, JULs1 PCIICHIL
B NMHeHHOM anreGpE, PO(ECCHOHANBHBIX 33124
obnactu n(hepeHIHanbHOro 1
OIIK(Y)-1 W.OIK(Y)-1.1./ Andepenn

MaTeMaTHIECKUX U
(MI1) €CTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
HX B
npodeccHOHATBEHOH
JIeATETbHOCTH

H.OMK(Y)-2.1

HUHTETPATbHOTO HCUHUCIICHUS,
psnoB, ntuddepeHInanTbHbIX
YpaBHEHHH, TEOPUH (YHKIHI
KOMILIEKCHOTO IIEPEMEHHOT0 B
HHKCHEPHOH IesTeNbHOCTH

ONK(Y)-1.1V1
JOTIK(Y)-2.1Y1

VYmeer OPUMECHATE H3Y4YCHHBIE METOABI
anre6p},1 n aHain3a JITsL pemeHus
CTaHAAPTHBIX 3a/1a4

OIIK(Y)-1.131 /OIIK(Y)-

2.131

3HaeT OCHOBHBIC OHATUS U TEOPEMBI
JIMHEHHOU U BEKTOPHOU anreOpsl,
aHaIUTUYECKOH T€OMETPUH, TEOPHU
JIMHEHHBIX IPOCTPAHCTB,
nudbepeHIHaTbHOr0 HCYUCIICHHS
(YHKUIUH OHOM TTIepeMEeHHOM




2. Iloka3zateiu u METOAbI OICHUBAHUA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 THCHUILIHHE

Kon unauxaropa

HaumeHnoBaHue pa3zjiesa

MeToabl OLleHMBAHUS

Kon HaumenoBanue JOCTHKEHUS JHCHHUILIHHBI (o1 eHOYHbIe MEPONPUSITH)
KOHTPOJINPYyeMOoi
KOMIeTeHIHHU (U1 ee
YaCTH)
Pa1 Bnazgeer NYK(Y)-1.1 1. Jluneiinas anredpa KonTposbHas padora
OCHOBHBIMH TIOHSITUSIMU ¥ METOAAMH JTHHEHHOH anreOpwl, Eggﬁg;gi/ 2. Bekxropnas anredpa n3
AHATNTHYECKON TeoMeTpHd U T PepeHINATHHOTO HCIUCICHUS ) ) 3. AHaIIMTHYECKAs! TEOMETPHS o
. . TectupoBaHue — HE3aBUCUMBII
(YHKITUU OJTHOU TIEpEeMEHHOM 4.BBeneHNe B aHATTU3
5. luddepenumansHoe koHTposs LIOKO
UCYUCIICHUE QYHKIMH OTHOU
MepeMeHHOI
P/ 2 Ymeer NYK(Y)-1.1 1. Jluneitnas anrebpa KonrpomnsHast pabora
BBIUUCIIATH OTPEACTUTENH, BEIIOTHITH ACHCTBHUA C MAaTPUIIAMH, ggg{ggg;}/ 2. BekropHas anre6pa U3
HCCIICAOBaTh W PEMIaTh CHCTEMBI JIMHEHHBIX anreOpamdecKux 3.AHanuTHYCCKAs. TEOMETPHS TeCTHpOBaHHe — He3aBUCHUMBI
. o . 4.BBezeHue B aHATN3
YpaBHCHMIA; TMpPOW3BOIWTH  NEHCTBHSA  HAaX  BEKTOpPaMH
’ ’ 5. TuddepennnansHoe koHTpois LIOKO
TCOMETPUYECKH W AHATUTHYCCKH NPEACTaBIATH MPIMYI0 U N
) HCYHCIIEeHUE (PYHKITNH OTHON
IUTIOCKOCTh; YCTAHABJIHMBATH B3aMMHOC PACIOIOKCHUS IMPSIMBIX TepeMeHHoi
U TUIOCKOCTCH;, NPUBOJUTH OONIUMEC YpaBHECHUS KPHUBBIX U
MMOBEPXHOCTEH K KAHOHHYCCKOMY BUIY ¥ CTPOUTH UX; HAXOIHUTH
mpenensl  (GYHKOMHA H  YHCIOBBIX  ITOCICIOBATEIBHOCTEH;
HAXOIUTh TPOU3BOJAHBIC, UCCICAOBaTh (YHKIMHA OIHOTO
MIEPEMEHHOTO U CTPOUTH UX rpaduku
P13 | 3naer ﬁ‘(’,ﬁ,‘ﬁyﬂ 11 1./ 1. Jlunefitas anrebpa KonrponsHas pabora
anreOpy MaTpHWIl, OCHOBHBIC XapaKTEPUCTHKH MATPHI, WX I/IZOHK(Y)-2:1. g.fCKTOpHaH anreopa I3,
OTIpeJIeNIeHNs U CBOWCTBA; METOMIBI PEIICHHS CHCTEM JTHHEHHBIX 4'BHaHHTW{eCKa” TCOMETpH TecTHPOBAHKE — HE3aBHCHMBIIA
. . .Brenenne B ananms
anreOpamdecKux ABHCHMIA; METOJBl BEKTOPHOW aireOpsl;
P yp ; it P pbl; 5. JTuddepentmabHoe koHTpoab [JOKO

CBOHCTBA M YpaBHECHHUS OCHOBHBIX T'€OMETPHYECKHX 00pa3oB
;OCHOBHBIE MOJIOXEHUSI TEOPUU MPEAEIOB; NPaBUIa U METOJBI
HaXOXJICHUSI IPOM3BOJAHBIX (YHKIMH OJHOH HEepeMEHHOM,
CXEeMY IOJIHOTO HCCIIeJOBAaHUS (QYHKIMN

UCYHUCIICHUE (PYHKIIMH OJTHOU
MepeMeHHOI




3. HIkajaa oueHUBAHUA

[Topsimok opraHW3anil OLIEHWBAHUS PE3YJIbTATOB OOyUYEHUS B YHHUBEPCHTETE PETIAMEHTUPYETCS OTACTbHBIM JIOKATHHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBAaHUS pe3ysbTaToB 00yueHus: B ToMckoM mojuTexHuueckoM yHuBepcuteTe (CucrteMa OlleHHBaHUA)» (B AEHCTBYIOLIEH pedakium).
Hcnonb3yercss OalIbHO-PEUTUHIOBAsl CHCTEMa OICHUBAHUS pPe3yiIbTaToB oOy4deHHs. MToroBas oleHka (TpaJWIIMOHHAs W JIUTEpHAs) MO BUAAM
yueOHor pnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJloB TIO
pe3ylbTaTaM TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu (MTOroBasi pedTUHTOBas OIleHKa - Makcumym 100 6amioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX Oa/oB 3a OLCHOYHBIC MCPOIPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalnun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

Pexomenyemast mkaa Jijist OT/ICIbHBIX OIEHOYHBIX MEPONPHUSATUH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BbINOJHEHUSI
3a1aHus

CooTBeTcTBHE

TPaJULHOHHON OLEHKe

OnpeneieHne OLEHKH

90%+100% «OTIuIHO» OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MIPAKTUUYECKON JAesITENbHOCTH,
HEOOXOIUMBIE Pe3yNIbTaThl 00ydeHus chOPMUPOBAHBI, HX KAYECTBO OIEHEHO KOIMYECTBOM OaJUIOB, OIM3KIM K MAaKCHMAIEHOMY
70% - 89% «Xoporoy» JlocTaTo4HO MOJTHOE TOHUMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHUS U OTBIT MIPAKTHYCCKON IEATCILHOCTH, HCOOXOIUMBIC PE3yJIbTaThI
00yueHus c(hOpMHUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OI[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aylioB
55% - 69% «Y IOBIL» [IpuemiieMoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHHUS H OIIBIT IPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIEC Pe3yIbTaThI
00yueHus chOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHHMAJIbHBIM KOJIHYECTBOM OAJIJIOB
0% - 54% «Heynosu.» PesynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM
[Ixana 1yst OLIEHOYHBIX MEPOTPUATHI U T depeHITMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHn
chopmMupoOBaHHOCTH CoorBercTBHE
Bann o OnpeneieHne OLEHKH
pe3yiabTaToB TPaANIHOHHOHU OLICHKE
00yueHust
90% +~ 100% | 90+ 100 «OTIUIHO» OTiryHOE MOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM IPAKTUIECKOU eI TEIbHOCTH,
HE0OXO0IMMBIE PE3yNIbTaThl 00yUIeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTo4HO MOJTHOE IOHUMaHUe TIPeMETa, XOPOIIINe 3HAHUS, YMEHUS U OIBIT MIPAKTHICCKON AESITETLHOCTH, HEOOXOIMMbIS
pe3yIabpTaThl 00ydeHUsT CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO W3 HUX HE OIICHEHO MHHUMAIBHBIM KOJIMIECTBOM 0OaJLIOB
55% + 69% 55+69 «Y 1OBIL» [TpuemneMoe noHMMaHUE MPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
pe3ynbTaThl 00yueHus CHOPMUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHECHO MUHUMAJIbHBIM KOJIHYECTBOM OaJlIIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+ 54 «HeymoBi.y/ PesynbraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBAHUSIM
«He 3auteno»




4. IlepeyeHb TUNMOBBIX 3aaHUI

OuneHo4YHbIe MEPONPHSATHS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

1. KoHnTtposbHas padota

KonTponbnas pabora «/Iuneitnas anredpa»
BAPHUAHT Nel

2 4 -3 1
1. lan onpenenuTenb -1 ! 01
' 3 2 4 0|

0 -1 13

@) 3anuImunTe pasioKeHNe JAHHOTO ONPEACITUTEIS 10 YETBEPTOMY CTOJIOILY;
0) BBIYHCITUTE OIPENETUTENh, IIOTYIHB MPEABAPUTEIHHO HYJIM B KaKOH — JTMOO0 CTPOKE WIIK CTOJIOIIE.

X+2y—-z=-1,
2. PemuTh cucTeMy ypaBHEHUH METOJOM OOPATHON MATPHIIBI: 3y—z=1,
x+4y+z=5.

3HaueHne X BBIYHCIHUTH Takoke MeTomoM Kpamepa.

3. MccnenoBath cUCTEMY Ha COBMECTHOCTh U PEIIUTh MeTO0M ["aycca
Xy +x;+x, =1

2%, +x, +3x; +2x, =0,
2x; +x, +2x;+x, =0,
2x,+x, +5x; +4x, =0,
2x, +x, +4x; +3x, =0.

4. Jlana cucteMa OJTHOPOJIHBIX TUHEHHBIX YPaBHEHHN

a) JlokaxwuTe, 4TO CHCTEMa UMEET HETPUBHAJIbHBIC PEILICHUS;
6) Haiimute o01iee pemeHne CHCTEMBI,
6) HaliauTe (PYHIAMEHTALHYIO CHCTEMY PEIICHUH.




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

. Ilpu kakux 3HaYEHUSX MapaMeTpa A cucrema muneiinbix YpaBHEHHI

2 1 1.4
|
C PACUIMPEHHON MaTpHLEN 1 A 13| comecrna?
1 24 114

KonrpoabHasi pabora no teme «Bexropnas ajnredpa»
BAPUAHT Nel

I. Jlaub! yerbipe BekTopa: d = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};6? = {5,7,8}.
1.Jlokasatk, 4TO BEKTOPHI (I ,l; ,C 00pa3yroT 6a3uc U HANTH PA3IOKEHHE BEKTOPA d B 1OM Gasuce.

2. Haiitn KOCHHYC yIia MeKIy Bektopamu d u b .

3. Haiitu jumny Bektopa g = d + 2b +3¢.

II. danbi vernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4, Haitti 06éM mupamuasl ABCD wn mmuay BEICOTE , omymmeHHO#H n3 Bepumasl [ Ha rpans ABC .

RN _

5, Haiitu npoekmmio Bektopa AB Ha ock Bektopa CD .

6. Haiitu xoopnunate Bextopa [(BC + AB),CB].

R T R - - e
II1. IapaJesorpaMm nocTpoen Ha Bektopax d = p+4q, b = E(p —q), tae |p| =4, q| =2,(p"q) = g

Omnpenenuts: a) KOCHHYC TYINOTO YIJla MEXIy AMaroHanssMy; O) JJIMHY BBICOTHI, OIYIIEHHOW Ha CTOPOH

KonTtponbnas padora mo reMe «AHAJIMTHYECKAS TeOMETPHUS»
BAPUAHT Nel
1. Omnpenenuts NpH KaKUX 3HAUCHUAX @ TIpsMast
(a+2)x + (a° -9y + 3a°-8a+5=0 napamiensHa ocu OX.
2. CocTaBHUTH YpaBHEHUS MPSIMBIX, TTAPAIUICTBHBIX TPSMON
3x - 4y - 10 = 0 n OTCTOAIUX OT HEE Ha pacCTOSTHHE d=3




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

Janbl BepinHbl Tpeyroyisuuka A(2,6), B(4,-2), C(-2,-6).
CocTaBUTh YpaBHEHHE BBICOTHI M3 BEpPIIUHBI A M ypaBHCHUE MEIHAHBI U3 BepIIUHBI C.

[IpuBecTH K KAHOHHYECKOMY BHJY, HA3BaTh U MMOCTPOUTH
KpUBbIE: Q) 16x° + 25y2 +32x-100y - 284 = 0;
6) y° -4y-20x+24=0.

W3 o0mux ypaBHeHHI npsiMoii :  2x +y—37—9 =10,
2x+ 37+4=0

MOJyINTh KAHOHUYECKHAE U IapaMeTpHIecKoe YPaBHEHHUS IMPSIMOIi.

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

HOCTpOI/ITL TCJI0, OTPaHUYCHHOC TOBEPXHOCTAMU

X =z
x+ty=2,
y20,z2=>0

I. Boiuucaums npedesivl

tr 1
I fim Y24 2. lim 248 2"
- n—>0 ,3[2n3+1 ’ - n—»00 n—l ’
2 2
3. fim X 4. lim &2,
x—=1  2x x>0 3x2 +1
[.2 2 2
5. fim ¥ =31, 6. lim——:
x—2 x-2 x—>01—cosx
x’+1 5
) 2N _
7. 11m[xJr j t 8. lim In(x +§) ln2;
x—>o0o\ X — x—0 X




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

2x _ x i —
9. tim ¢ 10. Tim SN2 =)
x—0 X x—2 1/2x_2

I1. Onpeneants mopsiaox 6. M. o(x) mpu X —> O orHocurennno X3
1. a(x)=In(1+3/x> tgx), 2. a(x)=+2x+1-1.

II1. HaiiTu Touku pa3pbiBa QyHKUMH, YKa3aTh UX xapakTep. [loctpouts rpadpuk GpyHKIMH B OKPECTHOCTH TOYEK
pa3pbiBa:
1

1-x 1
l. f(x)={x* ecru0<x<l, 2.y= 2 o 3. y=

0, ecu x <0,

>
x+2,ecmu x >1. Lipl-x

KonrpoabHas pa6ora
no teMe «/{uddepennuanbHoe ncuucieHue GyHKIMH OHOTO MePeMEHHOT0»
BAPUAHT Nel

[. HaiiTu nporsBojHbIe ClaeAy0UUX QyHKIUHI:

X
ctg(\ﬁ)
1y =(e%95% 31)2, 2. 3% 43V =x-2y; 3 y=(tg2v) 2,

) d’y
II. HaiitTi BTOpy0 NPOU3BOAHYIO —
dx
x2 x =cos(t/2), ,
lLy=—7}, 2. _ 3. y=sin(x—y)
v2 -1 y=t—sint.
III. . ITonb3ysce npasuaoM Jlonurans HallTH npenensl:
X
(Xt c0s —-
1. lim —— 1| 2 lim (sinm) 2

x>l x=1 Inx x—=1-0




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

1

IV IlposecTn nonHoe uccienosanue GyHKIMU ) = Xe€ X 1 mocTpounts eé rpaduk




O1eHOYHBIE MeponpusTus

Hpnmepu THIIOBBIX KOHTPOJBbHBIX 3aJaHmnii

U3,

ITpuMep BapmaHTa MHAMBUIYAIbHBIX 3aJaHUM.

Nuneanan anrebpa

1. Buuwncnurs onpenesuTenn

[ 12 3 -1 2| |-7 -3 2 4|
[ 11 0 —1| [—2 01 1]
| | | -
"):—42 4 2| b’t—4 213
-2 0 1 -1 | -3 -2 2 1]
2. Haitrun marpuny X w3 ypassenns. Cnenars nposepky
1 2 2 1 11 —-15
2 1 -2 |- X= 2 -8 &
2 -2 1 11 7 0
3. PemnTh cHCTEMBI INHEHHLIX YPaBHEHMI:
a) meronom Kpamepa, b) maTpuuHEM MeTomOM
3r+ 4y — 22 =26 z+5y— z= 5
a) r— y+3z=-2 b) Iz +8y+2=7T7
3r -3y +5z2=-2 4z —6y+2=10
4. Peummnth cucremsl metonom ["aycca
Za —3z3 +4z4 = -5
T —2z3 +3z4 = —4
D 3r, 425, —5zy = 12
4z, +3x» —Hz3 = 5
zy +3rs +5xr; —4x, = 1
zy +3xs +2zr3 —2x4 +zx5 = —1
b) zy —2r2 Hz3 —Ty —T5 = 3
zy —4rs Hzx3 +T4 +IT5; =
zy +2r2 +z3 —x4 +x5 = —1
zy, +x2 —x3 +x4 =0
) ry, —Ts +x3 —x4 =0
3r, +x2 —x3 +x4 =0
3z, —xs H+z3 —x4 =0

5. HaitTu cofcrBennbie 3sHaveHns U cOOCTBEHHLIE BEKTOPH MaTPHIL

_ 4 -3 -3
a) .4:( N '_’) by B=|1 2 1
! 11 2

AHanuTHyecKas FEOMETPUA Ha NNOCKOCTH

1. CocraBuTh ypaBHeHMs NPAMBIX, IpoXoAduutx yepes Touky M(=7;5):
a) napajiensHo npamoit 3z + 2y — 1 =0,

Lr=1 y+d

b) nepnesaukyspro npsMoit =T

B




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
kontposib [IOKO (PT1
u PT2)

Bonpocksr:
1. C momo111p10 31eMeHTapHbIX TPeoOpa3oBaHNil pacCIIMPEHHAs MaTPULIA CUCTEMBI JINHEHHBIX

1 -1 20110

ypasuenuii npusenerakBuny |0 0 0 O O | 1 | BeiGepute BepHbIe yTBEpKIEHNUS, €clH A —

O 1 0 2 0 | 0
OCHOBHai ManI/II_Ia CHUCTCMBI, :gl — pacumpeHHa;I ManI/II_[a CHUCTCMBI.
1. rang(A) =2
2. ran g(;i) =3
3. rang(A) =2
4. rang(A)=3
5. cucteMa COBMeCTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronbauka ABC , onymennas uz sepumust C,ecm A(3;1;,2), B(5;-3;6),
C(3;0;4) pasna
3. Paccrosue Mexy hokycamnu smmmmnca X +9)° —30x+18y+9=0 pasro

x=9t+1,
4. KocrHyC OCTPOTO yIia Mexay npamMeiMu X +4 _y—1_z+5 y 6 paBeH
10 2 -1 y=0r,
z=3-2¢
5. YcranoBute cooTBEeTCTBHE MEXY QyHKIMEH U e€ nuddepeHnnanom
byHKIUS MIPOM3BOTHAS
y = 3/sin x _ Cosx
dy =——=—dx
3+/sin” x
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COS X

dy =————dx
4 2+/sin x
B 1 dy=— COSX d
\/sinx 2+/sin’ x
= 1 dy=— COSX d
/sinx 3sin* x
COSX
dy =———dx
4 23/sin x
dy = ! dx

6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO MaJION (hyHKITHH

o0
K:

7. DyHKUIUA = 6x - e ** yObIBaeT Jyist 3HaYCHUU X

Ly e(=ml1/2)

2. x e(1/2;+0)
3. xe(—oo;—=1/2)u(1/2;+x)
4., xe(—1/2;4x0)

S xe(1/2:0).

J 1
OTHOCHUTEIBHO — IIPH X —
X

JuddepeHnmrpoBaHHbI

e  Uro Takoe OHpe,Z[eJ'II/ITCIIB? HpI/I KaKHux npeo6pa303aHI/mx BCJIMYHUHA OMPCACINUTECIISI HC MCHACTCS
o B xakux CIIydasdax OonpcAcCJInTCIIb paBCH Hy.TIIO? Yro CJICOYCT U3 PaBCHCTBA OMPCACITUTCIIA Hy.TIIO?
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U 3a4eTr

Jalite onpeneneHue MHHOpa W aireOpPaMdecKoro JOMOTHEHUS JJIEMCHTA OIpPEIEITUTEs.
CdhopmynupyiiTe mpaBUIIO BEIYUCICHUS OMPEISITUTEIS.

Kax ocymiecTBastoTcs TuHeitHbIe onepaluy HaJ MaTpuuaMu?

Kax nepemuoxkatorcst 1se Matpuilsl? CBoMCTBA MPOU3BEICHUS MaTPHIL.

KakoBa cxema Haxok/IeHHUS 00paTHON MaTpPHIIBI?

Jaiite ompeneneHus pelICHUs] CHCTEMBI JIMHEHHBIX alnreOpanyecKux ypaBHeHHH. Pacmmdpyiite
MIOHSITUSL «COBMECTHASD», KHECOBMECTHASD, «OMPEICAEHHAN», «HEONPEACIEHHASD) CUCTEMBI.
Hanumure dopmyisl Kpamepa. B kakom ciiydyae OHH IPUMEHUMBI?

Uto Ha3pIBaeTCsa panroM MaTpuibl? Kak oH HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Ipr kakWx yCIOBHSX CHCTeMa IJIMHEHHBIX anreOpanyecKuX YpaBHEHHH HMeEET MHOMXKECTBO
pemenuii? Korma ona nMeeT eIMHCTBEHHOE PEIICHIE?

OmummTe MeTo I'aycca pereHuns CUCTeM JTHHEHHBIX YpaBHCHHM.

Kakwne Hen3BecTHBIC HAa3bIBAIOTCSI CBOOOIHBIMY, & KaKhe 0a3lCHBIMU?

Kakue 0COOCHHOCTH peIeHUs] OAHOPOIHBIX CUCTEM JIMHEUHBIX aireOpanyecKuX ypaBHEHHA Bbl
3Haere?

Kak cTpoutcs pyHmamenTtansHas cucteMa pereHui?

Kax BbImONMHAIOTCS TMHEHHBIE onepaluy HaJl BeKTopamu? KakoBbl CBOICTBA 3TUX onepauuii?
Kaxkue BekTOpa Ha3pIBaIOTCS TMHEHHO 3aBUCUMBIMHU, 8 KAKUE JIMHEWHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha TUIOCKOCTH U B IPOCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT JICKAPTOBBIM?

UTt0 Takoe KOOpaAUHATHI BEeKTOpa?

Uto Ha3bIBaeTCSl CKAISIPHBIM Ipous3BenecHueM BekTopoB? KakoBbl ero cBoiictBa? s peiieHus
KaKuX 3a71a4 U KaK OHO MOXET OBITh MCIIOJIB30BaHO?

Uto Ha3BIBAETCS BEKTOPHBIM IpOm3BelecHHEM BeKTOpoB? KakoBbl ero cBoiicTBa? [[ns pemeHus
KaKuX 33729 ¥ KaK OHO MOXXET OBITh MCIIOIb30BaHO?

Uto Ha3pIBaeTCS CMEMIAHHBIM MPOM3BEICHNEM BeKTOpoB? KakoBbl ero cBoiicTBa? s pemreHus
KaKuX 33729 ¥ KaK OHO MOXET OBITh MCIIOIB30BaHO?

3anuimmTe B BEKTOPHOH M KOOPAMHATHOW (hopMaxX yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTH
Y KOMILJIAHAPHOCTU BEKTOPOB.

[IpsimMast TUHUS Ha TUIOCKOCTH, €€ 001Iee ypaBHCHHE

JlaiiTe MOHATHE HOPMAJIBHOTO M HAIPABIAIOIIErO0 BEKTOPOB MPSIMON Ha IJIOCKOCTH, YIJIOBOTO
ko3 purmenTa.

3anummTe pasTUYHbIe BUABI TPSIMOM W YKOXHTE TEOMETPHYECKHH CMBICT MMapaMeTpoB
YpaBHEHHUSI.
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3anumuTe YCIOBHUs MapajUIeIbHOCTU U MEPIEHIUKYISIPHOCTH MPSMBIX Ha MJIOCKOCTH B CIIydae
Pa3NUYHBIX BUIOB yPaBHEHUI MPSIMBIX.

Kak HaiiTu TOuKy nepecedeHus NpsSMBIX Ha TIIOCKOCTU?

Kak BerumcisieTcst paccTossHUE OT TOUKH JJO MIPSIMOM Ha INIOCKOCTH?

JaliTe onpeaeneHue IMICA U 3aMUIIATE €T0 KAHOHUYECKOE YPaBHEHUE.

[aiire onpeneneHue runepOoIIbl U 3aUIINTE €€ KAHOHUYECKOEe YpaBHEHUE

Jaiire onpexaeneHue napadobl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Wznoxure cxemy npuBeneHHus OOIIEro ypaBHEHUS KPUBOW BTOPOTrO MOPSAKa K KAHOHUYECKOMY
BUTY.

JlaiiTe NOHATHE TOJISIPHOM CUCTEMBI KOOPJIMHAT.

Omnuure mapaMeTpu4ecKuid crocod MOCTPOSHHS JIMHAHN Ha IIIOCKOCTH

[TnockocTh, €€ obIiee ypaBHEHHE

Kak omnpenesnsercst B3auMHOE pacloloKeHUE IUIOCKOCTel? 3anuInTe ycaoBUs MapauleIbHOCTH
U MEPIEHAUKYJIAPHOCTH INIOCKOCTEH.

Kak BpIuuciseTcs pacCTOsIHUE OT TOYKHU J10 IIOCKOCTH?

3anuimuTe pa3lnu4Hble BHUIBl YPABHEHUM IpsMOM B MNPOCTPAHCTBE U IIOSICHUTE CMBICI
[IapaMeTPOB, BXOJAIIUX B YPAaBHEHUSL.

Uznoxure cxemy MpuBeIeHUS OOLINX YpaBHEHHH NPAMON K KAHOHHYECKOMY BUJTY.

Kak onpenennuts B3aMMHOE PacIoIOKEHUE NMPSIMBIX B IPOCTPAHCTBE?

Kak BerumcisieTcst paccTosiHuE OT TOUKH 10 IPSAMOI B IPOCTPaHCTBE?

Kak onpenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TIIOCKOCTH?

Kak nmercst Touka nepecedeHns NpsiMOM U MIIOCKOCTH?

HazoBuTe noBepxXHOCTH BTOPOTO MOPsiAKa U HAIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdhopmynupyiiTe NOHATHE TpeAesa YUCIOBON MOCIEA0BATEIBHOCTH

CdopmynupyiiTe nonsTHe npeaena GyHKIUU OAHOW EpEMEHHON

UYro Takoe 0JHOCTOPOHHHUE MPEeIibl (PYHKINHU B TOUYKE?

CdopmynupyiiTe HOHATHA OECKOHEYHO MaJlol U OECKOHEYHO OOJNBIION pu X —> d byHKr@H

ITepBoiil 1 BTOpOM 3aMeyaTeIbHbIE TTPEACIIbI

Kak cpaBHuBaroTcss O€CKOHEYHO Maiyble BeJU4YMHBI? UTO Takoe OTHOCUTEIBHBIM MHOPSIOK
MaJIocTu?

Kakue OeckoHe4HO Mayible  Has3blBAKOTCA  OKBUBaJeHTHbIMU?  IlpuBenure  mpumepbl
9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 00:1a1ar0T GyHKLINH, HEIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXKYTKE?

UTto moHMMAIOT MOJ] TOUKOW pa3psiBa PyHKIMK? Kakue pa3phiBbI pa3indaoT?

Kak cBsi3aHbl HOHATHS HEIPEPBIBHOCTH U TG epeHIMPYEeMOCTH (DYHKIIUHU B TOUYKE?
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e 3Sanummure npaBuia TuQPepeHInPOBaHNs 00PATHON U CIIOKHON (PYHKIIHHA.

e 3Sanummure npaBwia TUPQPEpEeHINPOBAHNS HESBHO 3aJaHHOM (QYHKOMM M (QYHKIMH, 33TaHHOU
napaMeTpHUUECKH.

e Uro takoe quddepennman Gynkuun? KakoB ero reoMeTpuiyeckuii cCMbICi?

o  Kakumu cBoiicTBaMu 00safaroT quddepeHnupyembie GyHKIn?

e Kak Haxoaarcst nuddepeHnnansl U IPOU3BOAHBIC BBICIINX MOPSIIKOB?

e  @opmyna Teinopa

e Uro takoe Touka sKcTpeMyMma pyHkun? Kakue ToUku sKcTpeMyMma ObIBaOT?

e HeoOxoanMoe ycinoBHe CyliecTBOBaHUS dKcTpeMyMa Ut AuddepenupyeMoi GyHKINH

e JlocraTouHbIE YCIOBHSI CYLIECTBOBAHUS SKCTPEMyMa

e (Cxema uccleoBaHMs Ha IKCTpeMyM (DYHKIHUU OAHOTO MEPEMEHHOTO

e (xema HaxOXICHHS HaWOONBLUIETO W HAaWMEHBLIETO 3HA4YeHUs (YHKIMM Ha 3aMKHYTOM
MPOMEKYTKE.

e JlaiiTe onpeesieHrE BBIMYKIOCTH U BOTHYTOCTH KPUBOM Ha IPOMEXKYTKE.

e Kakne ToYKHM Ha3BIBAIOTCS TOUYKAMH meperunbda?

e Yro Ha3pIBacTCS acUMOTOTON rpaduka ¢pyHkimu? Kakue acCHMITOTHI pa3inyaroT?

e B dyem cocrour mpaBwio Jlomwtana? Jlms packpeITHS KaKuX HEONPEACIEHHOCTEH OHO
TIpUMEHSETCS?

5. MeTtoanyeckue yKasaHusi 0 Npoiueaype oneHnBaAHUsA

O1eHOYHBIE MeponpusTus

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padota

B cemecTpe CTyAeHTHI BBHITIOJHSIOT S5 KOHTPOJBHBIX Pa0OT, COJCpXaHME KOTOPBIX OXBATHIBACT BCE Ppa3JIEIbl.
Kaxxnomy cTynenty BeimaeTcsi cBoi BapuaHT. KoHTponsHBIE paboTHl MPOBOASTCS B YacChl MPAKTUYECKUX 3aHIATHN. 3a
KOKIYI0 KOHTPOJIBHYI0 pa0oTy MaKCHMaldbHBIA Oail ompenensercs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JUCITUTLTAHBIL

KpnTeplm OLICHKMU 3aJJaHUHA:

banner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCsA YMHOXCHUCM MAaKCUMAJILHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHC C peﬁTHHF- IIJIAHOM, Ha JOJIF0O BEPHO BBIITOJIHCHHBIX 3aJlaHuH.

VI3

B cemectpe cTymenTs! BeimonasiOT 7 /13 Mo BceM paszzaenaM mporpamMMbl JUCITUIUIHHEBL. Y KaKIOTO CTYICHTA B
rpynie cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
CPYIIIIBL.
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N3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa01o 3agaHus JOJDKHO OBITh HOI[pO6HI:IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘-IéTOB, paccymz[eHHﬁ,
MOSICHEHUIA, C yKa3aHUEM KCIIOJIb30BAaHHBIX METOIOB U (opMyJ1. 3aJaHIe BHICBUIAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss PO, rpynma.

Kpurepum onieHuBaHus

3a,Z[aHI/I€ CUHNTACTCA 3a4TCHHBIM, €CJIN BBIIIOJIHCHO 0oJ1ee MOJIOBUHEI 3a,£[aHI/II‘/1

Ecmm 3aJaHuC HC 3a4TCHO, pa60Ta BO3BpalacTcsa CTyYACHTY Ha I[Opa6OTKy.

CTyI[CHTI:I MOT'YT UCHIPABJIAATHL HCBCPHO PCHICHHBIC 3a/laHWA U CAAaBaTh HAa MOBTOPHYIO ITPOBCPKY. Hpenoz[aBaTenL
MOZKET YYCCTb UCIPABJIICHHUSA U ,Z[06aBI/ITI> OasIBl K npeaAbLAyIUM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe crymeHtsl mpoxomar nBa pyOexHeix TectupoBanums (PT1 m PT2) Bo Bpems koHbepeHI-HEIETH B
cepelHE W KOHIIE TEKYLIeTo ceMecTpa corjiacHo pacmucanuio. PyOexxnoe tectupoBanue (PT) mpoBomutcs B
KoMIIbIoTepHO#H (hopme B on-line pexxume. [IpogomxurensHocTs TecTHpoBaHus — 90 MuHyT Oe3 mepepbiBa. OTCUET
BPEMEHH HAuWMHAETCsl ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTaxx, NpeaIIecTBYIOIIMNA TECTUPOBAHHIO, HE
BXOIMT B yKazaHHOe BpeMsl. CTYZIEHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa 1o ucTeueHus] OTBEIEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCHUMYIO OOBEKTHBHYIO OLICHKY 3HAHWW, yMEHHH M BIAJACHUH, MOMYyYEHHBIX CTYACHTaMHU 3a
OIpeieIeHHbII TPOMEKYTOK 00yUeHHUS.

Kaxnpiii BapuanT Ousera MOJEIUPYETCs] KOMIBIOTEPOM 110 33JaHHBIM paslienaM XUMUHM U comepkuT 20 3amaHuil.
CTyneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pELICHUS U TOSCHEHUs MpoBOAAT Ha Oymare. [lo okoHuaHuWn
TECTHPOBAHMs IIPENOJaBaTeIi0 BbIAAETCS MAaTpUlla OTBETOB W CyMMapHbIH pedtuHr 3a Tect. OOcyxneHue
pe3yIbTaTOB TECTUPOBAHUS IPOBOIUTCS HA KOHCYJIBTALUU.

Kpurepun oneHkn 01HOTO 3aaHNs:

® 33 KaX0€ [IPaBUIIbHO BBINOJHEHHOE 3aJaHUE BBICTABNIAETCS | TeCTOBBII Oai;
3a HeNpaBUJIbHO BBIIIOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/laHue BeicTaBisieTcs 0 6asios;
e U 3aJaHUi C BBIOOPOM HECKOJIBKHX IIPAaBUIIBHBIX OTBETOB, 3allaHUI HAa COOTBETCTBUE U yCTaHOBJIEHUE
[10CJIEI0BAaTEIbHOCTH PEAYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTyaeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPALMOHHBIM BapHaHTOM Ouiera, KOTOPBIH
pacroylaraeTcsi Ha caire http:/exam.tpu.ru B pasgene «MeponpusATHS», W MOXET OBITh BBITIOTHEH KaXKIbIM
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Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO[ll/leIe METOAUYECCKHE YKAZAHUSA

CTYJIEHTOM HEOTPaHUYCHHOE YHCIIO Pa3.

Jlna cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no YeaiCUmMeIbHOU npudume,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbIL HA3HAUAEMC s CPA3y Nocie KOHpepeHy-
Heoeu.

Ilpu pezynomame pybesicnoco mecmupoganus 6 6ai108 u menee, 00YUAIOWUMCSE NPeOOCMAaBNAemcs 8 nepuoo
meKyujeti npoOMeNHCYMOUHOU AMmeCmayuu 803MOACHOCIb noemopHo npotumu PT 6 peszepeuviti Oens, coenacosanHulil
¢ bropo pacnucanuii TI1Y.

JuddepeHurpoBaHHbII 3aUeT.

JuddepeHunpoBaHHBIN 3a4€T OCYILIECTBISIETCA B COOTBETCTBUH ¢ [los0XKeHneM 0 mpoBeIeHUN
TEKYIIEro KOHTPOJISl ¥ MpoMexkyTodHoM artectanuu TITY. UToroBeiii 6amt onpenenseTcss CyMMHUPOBaHUEM
0aJII0B 3a BCE OLICHOYHBIE MEPONPUATHS TEKYIIET0 CEMECTpA.




