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1. Poap gpucunnimubl « MaTematnka 1» B popMHPOBaHMH KOMIIeTEHU M BHINY CKHH KA

Oﬁpa::;]:ie:liﬂoﬁ Kon e TS S T T T Cocrapisiionue pe3yjibTaTOB 0CBOCHHS (I1eCKPHITOPbI KOMIIETEHIHH)
nmporpaMmasl Sz KOMIIE€TECHIIMHA LELEE O LD HaumeHnoBanue HHIHKATOpaA
(IucuMIIINHA, g KoMueTetut Koa unaukaropa JIOCTHKEHH ST Kon T
npakruka, THA)
YK(V)-1 CnocobeH NYK(VY)-1.1 AHanu3upyer3aady, YK(V)-1.1B1 Bra ieeT ObITOM MPUMEHEHHSI 3aKOHOB
OCYIIECTBIITE BBIZEIISIS ee 0a30BBIE €CTECTBEHHBIX HAYK M Ma TEMATHY €CKHUX
MIOWCK, COCTaBJIIIOIIHE METOJOB U MOJIEJIeH JIJISI pEeIIeHNS 332
KPUTHUYECKHIA TEOPETUIECKOT0 U MPUKIATHOTO
aHaJM3 U CUHTE3 Xapakrepa
HHpOPMAIIHH,
MIPUMEHSITh YK(Y)-1.1V¥1 YMeeT pemars 3a1a41 TEOPETHI ECKOTO
CUCTEMHBIT U TIPHUKJIATHOTO XapaKTepa
IO JIX O] LTSI
peueHus YK(Y)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HA YK U
MOCTaBJICHHBIX Ma TeMaTHYeCKHUE METOIbI
3ajau TEOPETHIECKOro XapaKTepa
OIIK(Y)-1 CnocobeH N.OIK(Y)-1.1 [Ipumensier OIIK(Y)-1.1B1 BnaneermMaTeMaTHueCKHM a IapaToM
MIPUMEHSATh MaTeMaTU4YeCKUi anmapar anrebpel ¥ auddepeHnnatbHOro
MartemaTnka 1 1 €CTECTBEHHOHAY Y uccieoBaHus Oy HKIIUHA, HUCUYHUCITICHUS GbyHKIHH OJTHOU
HBIC I JTUHEWHOW anreOpHl, MEePEMEHHOI IUTS MPOBEICHHUS
00IIeHHKEeHE PHBI nuddepeHEaIbHOro U TEOPETHYECKOTO  HCCIEAOBAHHUA U
€ 3HaHHS, METO/IBI HUHTETPAITBHOTO MOJENUPOBAHUS  (U3MUECKUX U
MaTEeMaTHYECKOTO WUCYHCIICHUS, PAJIOB, XUMHYECKUX TIPOLIECCOB U SBJICHUI, a
aHaIM3a v nuddep eHIUATBHBIX TaKKe, JUTSt penicHus
MO/IETTUPOBAHUS, ypaBHEHHH, TEOPUN npoQeccHoHaATBFHBIX 33724
TEOPETUIECKOIO U (yHKIMI KOMIUTEKCHOTO OIIK(Y)-1.1¥1 | YmeeT npUMEHSTh U3yUYCHHBIE METO JIbI
JKCIIEPUMEHTAJIEH MEPEMEHHOr0 B anreOpsl M aHaiu3a JJs PpeLIeHHs
oro UHKCHEePHOI CTaHJAPTHBIX 32 1aY
HCCIIC/I0BAHNS B AEATEIILHOCTH OIIK(Y)-1.131 3HaeT OCHOBHBIC MOHITHUS U TEOPEMBI
npoQeccroHaIbH JUHEWHOW U BEKTOPHOW alreOpsl,
OH 1eATebHOCTH AHATUTHIECKOW TEOMETPHUH, TEOPUHU

JTUHEHHBIX MPOCTPAHCTB,
nuddepeHIaIbHOTO HCUHCIICHUS
(YHKIIMHY 0 THOY ITepeMEHHOMH




2. IMoka3aTe,u 1 MeTOAbI OLlCHHUBAHUS

IlnanupyemMble pe3y/ibTaThbl 00Y4eHHs N0 THCIUILINHE

Kox unankaropa

HaumenoBanue pazaena

Metoabl OlleHUBAHU S

KOL[ HaunMeHoBaHue JOCTHKCHU A JAUCIHTHAIIJIUHBI (Ol.leHO'leIe Mep()l'lpl/lﬁ'rl/lﬂ)
KOHTP 0JHPYeMOoii
KOMIIeTeHI[UH (MJIH ee
YaCTH)
PJI1 |Buageer WLYK(Y)-1.1 1. JInneiinas anrebpa KonrponsHas padora
OCHOBHBIMHITOHATHAMH M METOIAMH JIMHEHHOM anredpbl, H.OIK()-1.1. 2. Bekropuas aredpa 3
AHAJIMTHIECKO T TeOMETPHH U TP (ep EHIUATBLHOTO UCYHCIIEHHS 3. AHAJIUTHYECKAS TEOMETP VIS T .
(GYHKIUY 0 THO ITepeMeHHOM 4 BBeeHuE B a HAJIN3 CCTHPOBAHNC — HC3aBUCHMBIN
5. JuddepeHnpansHoe koHTpoIss LIOKO
ucYucIeHne QyHKIMH OTHOU
nepeMeHHON
PJ12 | Ymeer W.YK(Y)-1.1 1. Jluneiinas anre6pa KonrposabHas padora
BBIYHUCIISITH OTIPEICTIUTEIH,, BHITIONMHSATH EHCTBHS C Ma TPULIAMH, H.OTKM)-1.1. 2. BexropHas anreopa U3
UCCIIEI0BATh U PEIIaTh CHCTEMbBIIHHEHHBIX are Opa e CKuX 3. AHatuTHHeCKas reoOMeTpUs TecTUpOBAHNUE — HE3aBHCHMBIIt
YpaBHCHHIA; TMPOW3BOMUTH HEHCTBHS HAJ BEKTOPaMU; 4.BseieHue B aHam3 LIOKO
5. Jluddepennmansroe KOHTPOJIb
TEOMETPUYECKH ¥ AHAJUTHUYECKU TPEJACTABIATh NPAMYIO .
] ucuucIeHye Gy HKIMH O THOM
TUIOCKOCTh; YCTAHARIHBATD B3ANMHOE PACTIONOXKEHHS TP TMBIX e ——
U IUIOCKOCTEH; NMPHUBOAMTHL OOINME yPaBHEHUS KPHUBBIX H
MOBEPXHOCTEN K KA HOHUYIECKOMY BHIY ¥ CTPOHTE MX ; HA XOIUTh
npenenbl  (GYHKIHA W YUCIOBBIX TIOCIEI0BATENBHOCTEH;
HAaXOJUTHh MPOM3BOIHBIE, HCCIENOBATH (PYHKIUH OJHOTO
TIEPEMEHHOTO U CTPOHTH UX TPAPUKA
PI3 | 3naer M.YK(Y)1.1 1. Jluneiinas anredpa KourponsHas pabora
U.ONK)-1.1. 2. BekropHas anreGpa
anrebpy MaTpHIL, OCHOBHBIE XaPaKTEPUCTHKM MaTPHI, X e p P NJ13.
OIIpE€aCICHUA 1 CBOﬁCTBa; METOIbI pCHICHUA CUCTEM JIMHENH BIX 4B aJIUTIICCKAA TCOMETP I TeCTI/IPOBaHI/Ie — HegaBHCHMBIﬁ
" . ) .Beenenue B anams
anrebpanyecknx ypaBHEHHI; METO/IbI BEKTOPHOU alreOpH; 5 TTudepermmamHoe koHTpos IJOKO

CBOMCTBA M ypaBHECHISI OCHOBHBIX TCOMETPUUECKHUX 00pa3oB
;OCHOBHBIE [TOJIOXKEHHS TEOPUU NIPEAENOB; IPABUIA U METO JIbl
HAXO0XXJCHHUSA MPOU3BOIHBIX (DYHKIHMH OJIHOHW IEepeMEHHOH,
CXeMy IOJIHOTO HCCIeA0OBaHUS (y HKIIUU

HCUHCIICHHE (Y HKIMH O THOH
MepEeMEHHON

3. IlIkaja oueHnBaHUsA




[Topsinok opraHu3aluy OLEHUBAHUS PE3yJIbTAaTOB OOYUYEHUS B YHMBEPCUTETE PErNIaMEHTUPYETCs OTAEAbHBIM JJOKAJIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa oleHMBaHUS Pe3yIbTaToB 00ydeHus B ToMckoM mosiutex HuueckoM yausepcutete (Cructema olleHuBaHusI )» (B ICUCTBYIOIICH pelaKIIum ).
Hcnonp3yeTcsi 0amabHO-PEUTHHTOBAs CHCTEMa OLIEHUBAHUS pe3yinbTaToB oOyueHus. MToroBas omeHka (TpaauIIMOHHAS M JIUTEPHAs) MO BHIAM
yueOHo# nestenbHOCTH (M3ydenue aucuumuinH, YHWPC, HUPC, kypcoBoe mpoekTHpoBaHHUE, MPAKTHKH) OMpPEIENsIeTCs] CyMMOW OallsioB 1O
pe3yJibTaTaM TeKyIIero KOHTPOJISA M IPOMEKYTOUHOM aTTeCTalliK (MTOToBasi pei THHTOBas OlleHKa - MakcumyM 100 6aos).

PacnpeneneHHe OCHOBHBIX H JAOIIOJIHHUTCIIBHBIX OaniaoB 3a OLOCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJA H HpOMe}KYTOHHOﬁ aTTeCTaluu
YCTaHaBJIIUMBACTCA KaJICHAAP HBIM peﬁTHHF'HHaHOM JUCHUITIINHBI.

PGKOMGHI[yeMaSI mKaja 41 OTACJIIBHBIX OINCHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O M TCKYHICI'O KOHTPOJIA

% BBINOJIHEHHS CooTBercrBue
. Omnpenenenne oleHKH
3alaHUuA TPAJUIINOHHOHN OLICEHKE
90%+100% «OTau4HO» OTnMYHO€ MO HUMAHKE TP eJIMETa, BCECTOPOHHIE 3HAHM S, O TIIMYHbIE yMEHUSI M BJIa ICHHE OTTHITOM IPAKTUYECKOH JIeITeILHOCTH,
HEO00XOTMMBIC PE3YIBTaThl 00 ydeHHUS C(HOPMUPOBAHBI, HX KaYeCTBO OLICHEHO KOJMYECTBOM 0aJUTOB, OJIM3KUM K Ma KCHMATTBHOMY
70%-89% «Xopomoy JocTaTouHo noJIHO € MOHUMAHUE TP €IMETA, X OPOIIIME 3HAHHUS, yMEHUS U OTIBIT TPAKTUYECKOH J1eATeNbHO CTH, HEO 0X OIMMBIE PE3YIIbTaTh

06y‘{eHI/I$I Cq)OpMHpOBaHLI, Ka4eCTBO HM OJJHOI'O U3 HUX HE OIICHCHO MUHUMAJIBbHBIM KOJTHYCCTBOM OaioB

55%-69% «Y1oBI.» [Mpuemnemoe moHUMaHUE IPEIMETA, Y 10BJIETBOPUTEIIbHbIE 3HAHUS, Y MEHHS U OTIBIT IPAKTHUY €CKOH AESTENBHOCTH, HE0OX0IMMBIE Pe3yJIbTaThl
00y9eHus chopPMHUPOBAHEI, Ka YeCTBO HEKOTOPBIX M3 HIX OIIEHEHO MHHUMAJIEHBIM KOJITUECTBOM 0aJIIOB

0%-54% «Heynosiy Pe3ynpraTel 00ydeHUs HE COOTBETCTBY FOT MUHHMAJIBHO JIOCTATOYHBIM TPeOOBAHUSIM

[Ixana ni1st ONEHOYHBIX MEPONPHUATHN 1 AU PepeHIIUPOBAHHOTO 3a4eTa / 3aUeTa

Crenens
chopmupoBanHOCTH Baxa Coonaercr“lme Onperenenue ouenkn
pe3yjabTaToB TPAAULIIHOHHOHU OLICHKE
00y4eHust
90%+100% | 90+100 «OTIIHYHOY OTnHYHOE MTOHUMAHHKE ITPEIMETa, BCECTOPOHHHE 3HAHUS, O TIIMHbIC Yy MEHH S U BJ1a JICHHUE OTTBITOM MPAKTHYESCKOH 1A TSIHHOCTH,
HEeoO0XOIMMBIE PE3YIBTaThI 00ydeHus (O pPMUPOBAHBL, HX Ka YECTBO OI[CHEHO KOJMYECTBOM 0aJII0B, OJM3KIM K Ma KCUMAITEHOMY
70% +89% 70+ 89 «Xopomo JlocTaTouHO MOJTHO € MO HMMAHKE TP eJIMETa, XOPOIIHE 3HAHUS, yMEHHUS U OTIBIT IPAaKTHUYECKOH e TeJIbHO CTH, He0 0X OTMMbIe
pe3yNbTaThl 00y4eHUs c(hopMUPOBAHEI, Ka YeCTBO HU OTHOTO U3 HUX HE OLICHEHO MUHIMATBHBIM KOJIMISCTBOM 0aJIIOB
55%+69% 55+69 «YI0BIL» [MpuemiaeMoe HOHUMAHUE ITPEAMETA, Y AOBICTBO PHTEIIBHBIC 3HAHHSI, Y MEHUS M OTIBIT IIPAKTUECKOU IeATeTBHOCTH, He0 0X0 IMMbIe
pe3yNbTaThl 00ydeHns c(hopMUPOBAHEI, Ka YeCTBO HEKOTOPHIX M3 HUX OLIEHEHO MHHIMAJILHBIM KOJITYECTBOM 0aIIIOB
55%+100% | 55+100 «3auTeHO» Pe3ynpTaTs! 00ydeHIsI COOTBETCTBYIOT MHHHUMAJIBHO JJOCTATOYHBIM TP €00 BAHHSM
0% +54% 0+54 «Heynosmy/ PesynbTaTsl 00y4eHHs HE COOTBETCTBY FOT MUHUMAJILHO JOCTATOYHBIM TPEOOBAHUIM
«He 3auteHo»




4. TlepeyeHb THIOBBIX 3a/IaHUI

O11eHOYHbIE MeponP UATHS

IIpumepbl THIOBBIX KOHTP0J1bHBIX 3a1aHUii

1. KontponwsHas pabora

KouTtpoasnas padora «JIuneiinas ajareopa»
BAPUAHT Nel

2 4 -3 1
1. JTan onpenenurelin -1 1 0 1
’ 3 2 40
0 -1 13

@) 3anuumTe pasokeH!e JaHHOTO ONPeeIUTeNIs O YeTBEPTOMY CTOJIOLY;
0) BEIYHCITHITE OTIP eI TEIb, TI0JTy YHB TP €BAPUTEIHHO HY JIH B Ka KO — 1100 CTPOKE HITH CTOJIOTIE.

X+2y—z=-1]
2. PemuTh cucTEMy ypaBHEHHH METOI0M 00paTHOU MAaTPHIIBL: 3y-z=1],
X+4y+27=5.

3Hayenne X BBIYUCIUTH TAaKKEMETOA0OM KpaMepa

3. Uccnenosath cucTeMy Ha COBMECTHOCTD M PEIIUTH MeTOI0M [ aycca
Xo + X5+ X, =1

X + X, X, =3
X+ Xy + X3 =4

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

4. JlaHa cuctemMa O JHOPOIHBIX IMHEWHBIX Y paBHEHHUIH

a) Jloka’kure, 4TO CUCTEMa UMEET HETPUBHAIIBHBIC PEIIICHUST;
6) Haiimte oO1riee perieHue CUCTEMBI;
6) HaliauTe (ByHIAMEHTAIBHYIO CHCTEMY PEIICHAH.

. Ilpu xa KX 3Ha YEHUsIX TapaMeTpa A cncrema nHHEHHBIX ypaBHEHUI




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I

2 1 1 4
C paCIIMpEHHOM MaTP HIIEH 1 21 3| coBmecTHa?
1 20 1:4

KonTpoabsHasi paboTano teme « Bekropnas anreopa»
BAPHUAHT Nel

I. Tanbruersipe pextopa: 4 ={4,52}; b ={3,01}; ¢ ={-1,4,2};d ={5,7,8}.
1.JlokasaTh, 4TO BEKTOpL! 4, 6, C oOpasyror 6a3uc ¥ Ha WTH pas3IOKEHHE BEKTOPa J B 3TOM Dasuce.

2. Haiiti KocuHyC yIy1a Mesk Ty BEKTOpaMu a u 6 .
3. Haiimu niivmy Bektopa § = a + 2b +3¢.

1. Dansruersipe Touxu: A(1;3;0), B(4:1;,2), C(3,0;0), D(—4;3,5).

4. Haiitn 006EM upaMu bt ABCD u JUTMHY BBICOTHI , OTTYIIIEHHON M3 BepInHpl D Ha rpaHb ABC .

—_—

5. Haittu npoekumro Bekropa AB Ha och BekTopa CD.

6. Haiitn KOOpIMHATHIBEKTOpA [(B—(f + E),(?B] .

I D ~ _ -
I11. MapaanenorpaMmnocTpoen Ha BekTopax a = P+4(¢, b = E(p—q), e |p| =4, |q| =2, (p"q) = g

Onpenenurs: a) KOCHHYCTYTIOrO YIJia MeXK/Ty TUATOHAISIME; O) JUTHHY BBICOTHI, OIYIIIEHHO M Ha CTOPOH

KonTpoabHasi padoTa mo teMe « AHAJTUTHYeCKasi Te0MEeTPHSD)
BAPUAHT Nel

1. OnpenenmuTsnpu KaKUX 3HAUCHUAX @ MpsAMast

(a+2)x+(@*-9)y+3a’-8a+5=0 napamensnaocu OX.
2. CocTtaBuTh ypaBHEHM NP SMBIX, TAPAJUIENBHBIX MPSMON

3x -4y -10=0wu orcTosUMX OT HEE HA paccrosiHue d=3
3. aHsl BepumHbi Tpeyronsuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BEICOTHI M3 BEPIIMHBIA U ypaBHEHHUE MeIHaHbl U3 BepnHbI C.




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I

IIpuBeCTH K Ka HOHHYECKOMY BH/1y, Ha 3BATh H IOCTPOUTH
kpuBble: a) 16x°+25y*+32x-100y-284=0;
6) y2-4y-20x+24=0.

U3 o6mux ypaBHeHuid npsamoii : 2X+Yy —3z2—9=0,
-2x+ 3z+4=0
MOy YUTh KA HOHUYECKHE | [1aPAMETPHICCKOE YPABHEHHS ITPSIMOIA.

Hairunpoexmurotouku A(1,2,0) Ha TIIOCKOCTH
8x+6y+8z-25=0.

[TocTpowurk Temno, OrpaHYCHHOE MTOBEPXHOCTIMHU
2_

Xx°=1,
X+y=2
y=0,2>0.

KOHTpOJILHaﬂ paﬁoTa no TeMe « BBeieH e B aHa U3

L Boruucaums npedesbl

1.

7.

2_ ...n
i YN~ —4n 5 lim 24 8 on .

n—oo 3/2n3+1 ’ ' n—oo n-1 '

V1+x2 ) 6X° + 2X
lim ——; 4. lim ,
x—>1 2X X—>00 3x2+1
2 2
) Xxc-3-1 . X
lim ——; 6. lim ——:
x—2 X—2 x—01—Cc0osX
x2+1

- 2 _
lim (x+2j X 8 Iim In(x* +2) In2;
x—1 2

X—>00 x—0 X




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I

2X X
. e —e
9. lim———;
x—0 X

_sin(2 - x) x)
10. lim
x—>2 \/_ 2

I1. Onpenemurs nopsinok 6. M. ou(X) npu X —> 0 otHocuTensHo X!

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

I11. HaiiTi Touku pa3psiBa GpyHKIuM, yKa3aTh ux xapakrep. [locrponts rpaduk ¢pyHKIH U B OKPECTHOCTH TOYEK
pa3pbiBa:

0, eciu X <0, 1
2 21— 1
1 f(X)=<x%, ecru0<x<1, 2.y= , 3.y = 7 4
X —
>
X+2, ecmu X >1. 1+21_
KonTtpoabsHnasi paGoTa

mo reMe «JuddepeHnuaibHoe Ucyu cJieHne Gy HKIMH 0HOT0 IlepeM eH HOT 0%
BAPUAHT Nel

. HaliTu npor3BoAHbBIe CJIeAy UMK QYHKIUI:

X
ctg(\/:)
1y=(%% 4302, 2 3¥4+3Y =x-2y; 3y=(g2x) V2

d%y
Il. Haiti BTOpyIO IIp ON3BOHYIO d—z :
X
x2 X = cos(t/2), .
1.y= , 2. _ 3. y=sin(x—y)
x2 _1 y =t—sint.
I11. . Tlonb3ysice mpaBuom Jlonuranss Ha HTH TIp e esbl:
X
. X2 1 . . COS—-
1 lim|=——-—1| 2 lim (sinm) 2

x—1l Xx—1 InXx Xx—>1-0




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I

1

IV IIpoBecTu nonHoe uccnenopanue Gpynkuuu Yy = X€ X i nocTponTs eé rpaduk




OneHo4YHbIEe MePONP HATHS IIpuMepbl THHOBLIX KOHTP OJILHBIX 3a1aHH I

3. IIpuMep BapmaHTa MHAMBUAYAJLHBIX 33IaHUM.

Nuneinan anreGpa

1. BuHBCINTL ONpenennTenn

[12 3 -1 2| [ -7 -3 2 4|
[ 11 0 -1 Ll-2 011
| | | -
“]I—42 4 2| bJI—d 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 -2 1 117 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHME:
a) meronom Kpamepa, b} mMaTpHYHEM MeTODOM
3z + 4y — 22 =26 T+ Hy— z= 5
a) T— y+3dz=-2 b) Iz +By+z=7T7
dr — 3y + Hz = -2 dr — Gy +z =10
4. Pemnrte cucremsl MeTonom Maycca
Ta —3r; +dxy = -5
. T —2r; +3zy, = —4
Y 3z, 425, —hry = 12
dry +3ry —hHxg = 5
r; +3r: +5zy —4dry = 1
ry +3re: 2z —2xy 4z, = —1
bl #y —2rs Hxy; —wy —Tp = 3
xy —dra +wy +wrg Ty = 3
# +2r: @y —oq 4T = —1
Ty twee —r; +ry =0
& T, —F: +Ez —xy =10
: 3, 4w —wz 4y =10
3y —ms Hzy —xzy =10

5. HaiiTy coficTREHHBE 3HAMEHHNA M CODCTEEHHEE BEKTOPE MaTPMIL.

; 4 —3 —3°
a]A:{ ;_E) b B=|1 2 1
\ 1 1 2

AxanuTuueckan FeOMETPHA Ha NNOCKOCTH

1. CocrasiTh yparHeHId IPAMELX, Dpoxogaix depes Touky M{-T;5):

a) napajiienso npasoil 3z 4 2y — 1 =10,

! Lr—1 y+id
b) nepuespukyaapo npsaoit =T




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I




OneHo4YHbIEe MePONP HATHS

IIpuMepbI THNOBBIX KOHTPOJIBHBIX 3aJaHU I

TectupoBaHue —
HE3aBUCUMBIN
koHTpoJb [IOKO (PTI
u PT2)

Bomnpocsr:
1. C noMou1bo 3IeMEHTapHBIX IPeoOpa30BaHU paclIipeHHas MaTpHIla CUCTEMbI JIMHEHHBIX

1 120110

ypasHennii npuseserakeuny [0 O O O O | 1 | Beibepure BepHble yTBepKaeHus, ecim A —

01 02010

OCHOBHAsl MATPHILA CUCTEMBI, A — pacIIMPeHHAS MATPHULIA CUCTEMBL.

1. rang(A) =2
2. rang(A)=3
3. rang(A)=2
4. rang(A)=3

5. cuctemMa cCOBMeECTHA
6. cucTeMa HECOBMeECTHA

2. Beicora tpeyronsanka ABC, onymennas n3 Bepumnnst C, ecin 4(3;1;2), B(5;—3;6),
C(3;0;4) paema___
3. Paccrosiare Mexay (hoKycamMu JLTHIICA 5%° + 9y2 —-30x+18y+9=0 pasno

X=9t+1,
4. KocuHyc ocTporo yriaa Mexay npambivu - X+4_y-1_z+5 paBeH
= = y — 6t’ —_—
10 -2 -l
2=3-2t
5. YcTaHoBuTE COOTBETCTBUE MKy dhyHKIMEH U e€ nuddhepeHnmanom
byHKUUsA POU3BOHAS
y =%/sinx COS X
dy = ﬁ dX
3sin” x
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y =+/sinx _ COSX
dy = ——dx
2+/sin X
y= 1 dy = — COS X dx
\/sinx 24/sin® x
y = 1 dy=— COSX _ 4x
{sinx 33sin’ x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2+/sin X

1+x°
3

In ( j 1
. X
6. OnpenenuTe MOPSIOK MaJIOCTH OECKOHEYHO MaIOH GyHKIIMA ———~ OTHOCHUTEJIBHO — MPH X —
X X

o0

K= .

7. QyHKUMA y = 6X-e72* yObIBaeT IS 3HAUCHUI X
Lye(-m1/2)

2, X e (1/2;+x)
3. X & (—0;—1/2) U 1/ 2;+)
4. xe(=1/2;+x)

S xe(1/2,0)

HuddepennupoBaHHbI

e Uro Takoe onpenenutens? [Ipu kakux npeoOpa3oBaHUAX BETMYUHA ONPEAETUTENS HE MEHSACTCS
e B kakux ciydasix onpenenuTens paBeH Hyat0? Uto cinenyeT u3 paBeHCcTBa ONPEAeTIUTels HyIi0?
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¥ 3a4eT

JlaiiTe ompeneneHne MHHOpPa M anreOpaMyvecKoro JOTOJHEHHS JJIEMEHTA ONpPEeTHTENs.
CdhopmynupyiiTe mpaBWIO BEYUCICHUS OTIPEICITATENS.

Kaxk ocymiecTBiisiroTes: TMHEHBIE ONlepalii HaJl MaTpULIAMU?

Kak nmepemuoxatorcs nee matpuilbl? CBOMCTBAa TPOU3BEACHUS MaTPUIL

KakoBa cxema HaxokieH1 st 00paTHOM MaTpHUIIbI?

JlaiiTe ompeneneHus pemeHus CHCTEMbI JIMHEWHBIX anredpandeckux ypaBHeHuil. Pacimugpyiite
MOHSATHS «COBMECTHASD, «HECOBMECTHAsI», «OIpPeAeIEHHAD, HEOMPEACIEHHAD CUCTEMBI.
Hanummure popmyner Kpamepa. B kakom cirydae oHM IpUMEHUMBI?

Uro nazbiBaeTcs panrom matpuiibl? Kak on Haxogutcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnnu.

[lpn KakuX YCIOBHSX CHCTEMa JIMHEHHBIX anreOpandecKuX ypPaBHEHHH HMEET MHOXKECTBO
pemenuii? Korja oHa UMEET eIMHCTBEHHOE peleHue?

Onumute metox I'aycca perieHns CHCTeM JTMHEWHBIX yPaBHCHHH .

Kaxue Hen3BecTHBIE HAa3bIBAIOTCS CBOOOIHBIMU, a KaKHe 0a3UCHBIMU?

Kakne ocoOeHHOCTH penieHus OJHOPOIHBIX CHCTEM JIMHEHHBIX areOpandecKux ypaBHeH uii Bul
3Haere?

Kaxk crpoutcs pynnamenTanbpHas cucremMa perieHmii?

Kaxk BpImonsstorcs nuHeiHbIe onepanuy Haj BekTopamu? KakoBbl cBoiCTBa 3THX onepanuii?
Kakue BexTopa Ha3bIBarOTCS IMHENHO 3aBUCUMBIMU, 2 KAKU € JIMHEWHO HE3aBUCHMBIMU 7

Uro Takoe 6a3zuc? Kakue BekTopa 00pa3yroT 6a3uc Ha IIIOCKOCTH U B IPOCTPaHCTBE?

Kakoii 6a3uc Ha3BIBarOT 1EKAPTOBEIM?

Uro Takoe KOOpIMHAThI BEKTOpa?

Uto Ha3BIBACTCS CKASIPHBIM Mpou3BeAcHuEeM BeKTOpoB? KakoBrl ero cBoiicTBa? [y pereHus
KaKMX 3a/1a4 U KaK OHO MOXKET OBITh MCIOJIb30BAHO?

Uro Ha3bIBaeTCst BEKTOPHBIM ITpou3BeieHueM BekTopoB? KakoBbl ero cpoiictBa? J{is pemieHu s
KaKMX 3a/1a4 U KaK OHO MOXKET ObITh MCIOJIb30BAHO?

Yto Ha3BIBaETCS CMEIIAHHBIM ITPOU3BeIeHUEM BeKTOpoB? KakoBbl ero cBoiicTBa? st penieHu s
KaKMX 3a/1a4 ¥ KaK OHO MOXKET OBITh MCIOJIb30BAHO?

3anummTe B BEKTOPHOH M KOOPJMHATHON OpMax yCIOBUsI KOJUTMHEAPHOCTH, OPTOTOHAJIBH OCTHU
1 KOMIJIAaHAPHOCTH BEKTOPOB.

[Ipsimast TMHUS HA TIOCKOCTH, €€ 00IIee YPaBHCHUE

JlaliTe MOHATHE HOPMAIBHOI'O M HAIIPABJISIOIIETO BEKTOPOB MPSAMOU Ha IMIIOCKOCTH, YIJIOBOTO
Kod(hduIHeHTa.

3anumuTe pa3iuvHble BHUABI NPSAMOW M YKKWUTE TEOMETPUYECKHUU CMBICT IapameTpoB
YDaBHEHUSL.
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3anuIiuuTe yCI0BU s apaJlIeNIbHOCTH U IEPIEHIUKYJIIIPHOCTH NPSIMBIX HA IJIOCKOCTHU B Cllydae
Pa3NMYHBIX BUJIOB YPAaBHEHU U MPSMBIX.

Kak HaiiTi Touky nepecedeHus HpsIMbIX Ha MIIOCKOCTH ?

Kak Brramcnsiercst paccTosiHie OT TOYKHU J0 MPSIMOX Ha MIOCKOCTH?

JaiiTe onpesenenue 3JUTHIICA U 3aMUIIATE €T0 KaHOHUYECKOE YpaBHEHHE.

JlaiiTe onpenenenue TUTIEPOOIIBI M AU TE 6€ KAHOHUYECKOE YPABHEHHUE

Jaiite onpenenenue napadossl U 3aNUIIMTe €€ KaHOHUYECKOe YpaBHEHHE

UznoxuTte cxemy nprBeaeHHs 00IIEro ypaBHEHHs! KpUBOM BTOPOTO MOPSAAKA K KAHOHUYECKOMY
BUY.

JlaiiTe moHsTHE MONSPHOM CUCTEMBI KOOPAUHAT.

OnwumuTe napaMeTpuyecKuii crnocod MocTpoeH s TMHUN Ha MIIOCKOCTH

[Tnockocts, € obIiee ypaBHEHUE

Kak onpenensiercs B3anMHOe pacnoyiokeHHe TII0CKocTel ? 3anuImiTe ycaoBys MapajulebH 0CTH
U TIepIIeH AU KYJISIPHOCTH IIOCKOCTEH.

Kak BpumncigeTcs paccTosiHuE OT TOUKH 10 IIJIOCKOCTU ?

3anuimMTe pa3NuyYHbe BHJAbI YPAaBHEHHMH NpPsIMOH B MPOCTPAHCTBE M MOSICHUTE CMBICI
MapaMeTpoB, BXOSIIUX B yPAaBHEHU .

UznoxuTte cxemy npuBeneHus O0IKX YpaBHEH Uil MPSAMOM K KAHOHMYECKOMY BHJLY.

Kak onpenenuts B3anMHOE pacrosiokeHUe IPSIMbIX B IPOCTpaHcTBe?

Kak Brramcnsiercst paccrosiHve OT TOUKH A0 MPsIMON B TPOCTpaHCTBE?

Kak onpenenuts B3anMHOE pacroioxKeH e IPsIMOi U INIOCKOCTH?

Kak nmercst Touka mepecedeHus npsiMON U TIIIOCKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO MOPS/IKA U HATUIITUTE NX KAHOHUUYECKUE YPaBHEHUSL.
CdopmynupyiiTe MOHATHE MPEAea YU CI0BON MOCIEI0BATENBHOCTH

ChopmynmupyiitTe MoHSATHE Tipejiena QyHKIMH OTHOW TepeMeH HoH

Uro Takoe 0JHOCTOPOHHUE MPECITbl ()YHKIMH B TOUKE?

Chopmynupyiite mOHATHS OECKOHEYHO MaJIO 1 OecKOHeYHO OoubIIoN Tpu X —> a bynximm

IlepBbIii 1 BTOPOM 3aMeYaTENbHBIE TPEAEIBI
Kak cpaBHuBaroTcsi OeCKOHEUHO Mallble BEMMYMHBI? UTO Takoe OTHOCHUTENBHBIA TOPSIOK
Manoctu?

Kakpme OeckoHeYHO Manbple Ha3bIBAIOTCS dSKBUBaJeHTHbIMU? IlpuBeaure mpumepbl
HKBHUBAJICHTHBIX OECKOHEUHO MaJIbIX.

Kakumu cBoiictBamu o6aaror pyHKIINH, HETIPEPhIBHBIE HA 3aAMKHYTOM ITPOMEXYTKE?
UTto moHMMAIOT 1O/ TOUKOU pa3pbiBa GyHKIMK? Kakue pa3pbiBbl pa3innyaror?
Kak cBsi3aHbl NOHSTHSI HENMPEPHIBHOCTU U U pdepeHimpyeMocTd GYHKIMU B TOUKe?
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e SanwmmTe mpaBmia 14 ddepeHIupoBaHrs 00paTHOM U CIIOKHONW (DYHKIMH.

3anummTe mpaBmia 14 ddepeHpoBaHrs HEIBHO 3a1aHHON QYHKIMU U QYHKIM U, 3aJaHHOHT
napaMeTpUIECKH.

Uro Takoe muddepennunan pynkimu? KakoB ero reoMeTpuyecKuii CMbICIT?

Kakumu cBolictBamu obnanatotr auddepeHimpyemble GyHKIAN?

Kax naxomsares muddepeHInans 1 mpor3BOIHBIE BHICIINX MOPSIKOB?

®opmyna Teitaopa

Yro Takoe Touka skcTpemyma pyHkuun? Kakue Touku SKCTpeMyma ObIBatoT?

Heo6xoanmoe ycnoBue cyniecTBOBaHHS SKCTpeMyMa Tt AuddepeHupyeMont GyHKIIU
JlocTaTOYHbBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMyMa

Cxema rccieoBaHus Ha OKCTPEMYM (YHKIIMHU OJJTHOTO TIEPEMEHHOr 0

Cxema HaxXOXJEHHsS HAWOONBIIETO W HAWMEHBIIET0 3HAYECHUS (QYHKIMU Ha 3aMKHYTOM
MIPOMEKYTKE.

JlaliTe onpenencHue BBITYKIOCTH U BOTHYTOCTH KPHBOW Ha TPOMEKYTKE.

Kakwne ToUKY Ha3bIBAIOTCS TOYKAMU repernoa?

Yro Ha3pBaeTcs acHMNTOTOM rpaduka pyHkumu? Kakne ackMnToTsl pa3nndaror?

B dyem cocroutr mnpasuno Jlonmutansa? s packpbITUs KakUX HEONpeaeNéHHOCTEH OHO
pUMeHsieTcs’?

5. MeTtoanyeckue yKazaHusi o NMpoIeaype OeHuBaHUs

OueHOYHBIC MEPONPUATHS

IIpouenypa npoBeaeHusi OLIEHOYHOI 0 MepONPHUATHSA H He00X0AUMbIe MeTOAUY eCKHe YKAa3aH sl

1.

KonTponbHas paGora

B cemectpe cTyneHTHI BBITOTHSIOT 5 KOHTPOJBHBIX PadOT, CoOJiepKaHUE KOTOPHIX OXBATHIBAET BCE pa3JIelNbl.
Kaxxmomy cTyneHTy BbIIaeTcs CBoii BapuaHT. KOHTpOIbHbIE pabOTHI TPOBOIATCS B YaChl TPAKTUYECKHUX 3aHATHI . 3a
KOKIYI0 KOHTPOJIBHYIO Pa0OTy MaKCHMalbHBIA Oalll OMpenensieTcsi B COOTBETCTBUE C PEHTHUHT-ILIAHOM
U CLIUIIIUHBL.

KpuTtepum oneHku 3aianms:

Banbl 3a KOHTPOIBHYIO pabOTY MONTY4aIOTCS YMHOXKEHHEM MaKCUMaJIbHOT0 0ajlia, MpeAyCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTUHT - MIJIAHOM, Ha JI0JII0 BEPHO BB OJTHEHHBIX 3a/1aHU .

na3

B cemectpe crynenTsl Bemonusot 7 /13 mo BceM paznenam mporpaMmbl JUCHUAIUIMHBL. Y KaXIOTO CTYICHTA B
rpynie ceoii Bapuant UJ[3, Homep BapuaHTa COOTBETCTBYET NOPSAKOBOMY HOMEPY CTYJIEHTa B CIIICOYHOM COCTaBe
IPYIIBL
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I/UI3 Pa3sMCIICHBI B 9JICKTPOHHOM KYPCC IO AW CLUIIIIHNHE.

Pemenne kaxaoro 3aganus 10HKHO OBITH ITOJPOOHBIM, C BKITIOYEHH €M POMEKYTOYHBIX pacdETOB, PACCYKICHHHA,
MOSICHEHUH, C yKa3aHHEeM HCIIONB30BaHHBIX METOI0B U (hopmyJ1. 3a/laHie BBICHIIIA€TCS OTACIbHBIM (paitiom,
ykasbiBaeTcst ®UO, rpymnma.

Kpurtepuu oneHuBanust
3amanue cuuTaeTcs 3a4TEHHBIM, €CITH BBITOJIHEHO 00JIee TOJIOBUHBI 3aaH Uil
Ecnu 3ananue He 3auTeHo, paboTa BO3BpallaeTcs CTyAEHTY Ha TOPaOOTKY.

CTyZeHThI MOTYT UCIIPABJIATh HEBEPHO PELLIEHHbIE 3aJaHNs U ClIaBaTh Ha IOBTOPHY!O IpoBepKy. Ilpenonasarens
MOJKET Y4eCTb UCIPABICHHS 1 JOOABUTH OAILIBI K ITPEABITY M

TecTupoBaHKe — HE3aBUCUMbII
koHTpoab LIOKO

B cemectpe cryaentsl mpoxoaar nBa pyOexxnbix TectupoBaHus (PT1 m PT2) Bo Bpemst koHepeHI-Heaenu B
cepelMHEe M KOHIIE TEKYIIero ceMecTpa COrJIacHO pacnucanuio. PyOexxnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHOI (popme B on-line pexxume. [IpogomkurensHOCTh TecTpoBaHus — 90 MuHyT 0€3 mepepbriBa. OTcUér
BPEMEHHM HA4YMHAETCsl ¢ MOMEHTa BXOJa CTylneHTa B TecT. MHCTpyKTax, MPEAIIECTBYIONIUNA TECTUPOBAHUIO, HE
BXOIUT B yKa3zaHHOeE BpeMs. CTyIeHT MO>KET 3aKOHUYMTh BBIOJIHEHHE TecTa 10 UCTeYEeHU s OTBEAEHHOI'O BPEMEHM.
PT naneneno Ha He3aBHCUMYIO OOBEKTHBHYIO OIICHKY 3HAHHI, YMEHUI U BJIQICHUM, TIOy4eHHBIX CTYJAEHTaMH 32
OTIpeAETICHHBIN MPOMEKYTOK 00yUEHH L.

Kaxnplii BapuanT OMiieTa MOENMPYETCs KOMITBIOTEPOM T10 3aJJaHHBIM pa3fielaM XUMHH U cofepxutT 20 3amaHuii.
CTyzmeHTBl BHOCST OTBETHI B KOMITBIOTED, HO BCE PEIICHHUS W MOSICHEHHS NMpoBoasaT Ha Oymare. [lo oxkoHuaHuu
TECTUPOBAHUS MPENOJABaTeI0 BBIAACTCS MaTpULla OTBETOB M CyMMapHbId pedTHHTr 3a TecT. OOcykaeHue
PE3YJIbTaTOB TECTUPOBAHUS IPOBOAUTCS HAa KOHCYJIbTAIUH.

KpuTtepuu onieHKH 0AHOTO 32 IaHHA

® 32 KaXJI0€ IPaBUIJIbHO BBIIOJIHEHHOE 3a[aHNe BBICTABIIsIeTCs | TeCTOBBIN Oarut;
3a HEMPaBUJIBHO BBHITOTHEHHOE UM HEBBINIOTHEHHOE 3a/lJaHue BhICcTaBsieTcs ) 6aos;
JUTS 33/1aHUH ¢ BBIOOPOM HECKOJIBKUX MTPABHIIbHBIX OTBETOB, 3aJJaHH I HA COOTBETCTBUE U YCTaH OBJICHU €
MOCIIEJ0BATENBHOCTH MIPELYyCMOTPEHO YACTUUHOE OL[€HUBAHME.
MakcumanbsHbIi CyMMapHBIA TeCTOBBIN Oann 3a kaxaoe PT cocraBnser 15 6amios.
3a 2 mememu 10 PT cTyneHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAllMOHHBIM BapHaHTOM OWieTa, KOTOPBIA
pacmosaraercsi Ha caiite http://exam.tpu.ru B paznene «MeponpHsTUs», W MOXET ObITh BBIIOJHEH KaKJIbIM



http://exam.tpu.ru/
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CTYAE€HTOM HEOTPaHUYEHHOE YU CIIO Pas.
M cmyodenmos, ne npoweowux PT 6 nepuod npogedenus mecmupo8aHusi HO YEANCUMENIbHOU NPUYUHE,

NpPeOyCMOMPeEHa 803 MONCHOCHb MECMUPOBAHUSL 8 PE3EPEHbIUL OeHb, KOMOPbLIU HA3HAYAEMCS CPpA3Y NOCie KOHGDepeHYy-

Heoenu.
Ilpu pesynomame pybesxcnoco mecmuposanus 6 6anI08 u MeHee, 00YUAIOUWUMC NPedoCMABISLemcst 8 Nepuoo

meKyuetl nPOMeNCYMOUHOU ammecmayuu 603M0OAICHOCMb noemopro npovumu PT 6 pezepenbiil Oenv, co21aco8aHH bill
¢ bropo pacnucanuii TI1V.

HuddepeHnupoBaHHbIN 3a4€ET.

HuddepeHnupoBaHHbIN 3a4€T OCYIIECTBISICTCS B COOTBETCTBHH ¢ [lo105kKeHHEM O TPOBEACHUH
TEKyIIEeT0 KOHTPOJIA ¥ MpoMexXyTouHoM atTectanuu TITY. UToroBsiii 6t onpenenseTcs CyMMUPOBAaHUEM
0aJIJIOB 32 BCE OLIEHOYHbIE MEPOTIPUSTHS TEKYIIIETO CEMECTPA.




