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1. Poub aucuuninebl «Matematuka 1» B GopMUpOBaHMN KOMIIETEHIMI BBINYCKHUKA:

EL GO EY D X G Kog CocraBasionye pe3yJbTaTOB 0CBOCHHs (JeCKPHIITOPbI KOMIETeHIIHI)
NPOrpaMMsl (IMCHHUILJIMHA, Cemectp TG HanmeHoBaHue KOMIIETEHIH
npakruka, F’HA) Kox HaumenoBanue
CrniocoOeH OCYIIEeCTBIATh Brageet onbITOM IPUMEHEHUSI 3aKOHOB €CTECTBEHHBIX HAYK U
HOUCK, KDHTHYECKMIT aHaIIu3 YK(V)-1.B1 | maremaTn4eckux METOJOB U MOJAEJCH AJIS peIIeHNs 33129 TEOPETHIECKOTO
yK(y)-l U CUHTE3 I/IH(l)OpMaIII/II{, 1 IPUKIATHOrO Xapakrepa

MPUMEHSTh CUCTEMHBIN YK(Y)-1.V1 YMeeT pemarh 3a1a4 TEOPETUUECKOr0 U MPUKIIATHOTO XapaKkTepa
noaxoa Ajisl peHICHUs VK (Y)-l 31 3HaeT 3aKOHBI ECTECTBEHHBIX HayK ¥ MaTCMaTHICCKHUC MCTOIbI
MOCTaBJICHHBIX 3aJa4 TCOPCTHICCKOTI0 XapakTepa
CrocoOHOCTh UCITOJIE30BATh Brameer MaTeMaTHdeckuM ammaparoM anreOpsl u auddepeHnnarsHOro
B IpO(eCCHOHATBHOM OTIK(Y)-2 HCYHCIICHUS PYHKIIUH OJHOW IEPEMEHHOMW ISl TIPOBEICHUS

Maremarnika 1 1 JIeATSITIBHOCTH 0a30BbIe B1 TEOPETHYECKOr0 HCCIIEI0BAHNSA 1 MOJIEMPOBAHNS (hm3HIeCcKuX
3HAHUSA (YHIAMEHTAIBHBIX XUMHUYECKHX MPOIECCOB U SBJICHUM, a TAKXKe, IS PEIICHHUS
pa3zienoB MaTeMAaTHKH, npoQeCCHOHATBHBIX 3a1a4

OTIK(Y)-2 cO37aBaThb MATEMaTU4YECKUE OIIK(VY)-2. YMeeT NpUMEHSTh U3y4YeHHbIE METO/IbI AJITeOPhl M aHaIN3a JUIs PelleHHs

MOJICJTH THITOBBIX Vi CTaHJapPTHBIX 3a/1a4
npodeccroHaNBHBIX 3a/1a4
MHTEPIPETUPOBATH 3HaeT OCHOBHBIC MOHATHSI U TEOPEMbI JIMHEHHON 1 BEKTOPHOU anreopsl,
MOJIy4YEHHBIE PE3YIBTATHI C OIIK(Y)-2. 31 | aHaIUTHYECKOI T€OMETPUH, TEOPUN JTMHEUHBIX IPOCTPAHCTB,
Y4ETOM TpaHUI] I QepeHINATEHOTO UCUHUCIICHUS QYHKIIUN OHOW epEeMEHHOM
MPUMEHUMOCTH MoZeen

2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Kon xonTpoampyemoi

HanmenoBanue pa3iena MeToab! OLleHHBAHUS

Kon HaunmenoBanue KOMIleTeHI N (MM ee JHCHUILIMHBI (oL eHOYHbIEe MePONPHUSATHS)
YaCTH)
PJI-1 Briageer oCHOBHBIMU MOHATUAMU U METOJIAMU JTMHEHHOM YK(Y)-1 1. Jluneiinast aaredpa KonTponbHast pabota
anreOpbl, aHATMTHYECKOI reomMeTpun U TuddepeHimansHoro OIIK(Y)-2 2. Bexrophas anrebpa nas.
ucuuciaeHus QyHKIUHN OJTHOM NepeMeHHO 3. AHaJIUTHYECKAsi TEOMEeTPHUs TecTrpoBaHNe — HE3aBUCUMBIH
4.BBeneHue B aHATU3 koHTposbs [JOKO
5. AnddepennmansHoe
HCYHCIIeHUE (QYHKIMH OTHON
NEpEeMEHHON
Pa-2 YMeeT BBIYUCIIATH ONPEACIIUTENHN, BHIIOIHITD IEHCTBUS C YK(V)-1 1. JluneitHas anreOpa KontponsHas pabora
MaTpUIAMH, UCCIE0BATh U PEUIaTh CUCTEMBI JIMHEHHBIX OIIK(Y)-2 2. Bexropnas anre6pa Uas.
areOpanvecKux YpaBHEHHIA; IPOM3BOUTE ACUCTBUS HA 3.AHanuTHYeCcKasi TeOMETPUs TecTupoBaHue — HE3AaBUCUMBIH
BEKTOPAMH; TEOMETPUUYECKH U AaHATUTUYECKU MPEICTABIATD 4.BBeneHue B aHAU3 koHTposs HOKO

NPSIMYIO U IIJIOCKOCTh; YCTaHaBJIMBATH B3aUMHOE PACIIOJIOKECHUS
MIPSIMBIX M IUIOCKOCTEH; MPUBOANTE O0IINE YpaBHEHHS KPUBBIX U
MIOBEPXHOCTEN K KAHOHUYECKOMY BUAY U CTPOUTH UX; HAXOIUTh
npeaensl (yHKIUH U 9UCIIOBBIX TOCIIEI0BATEIbHOCTEMH;

5. Iuddepenumansroe
ucyuclieHne QyHKITUN OTHON
TepEMEHHOMN




HaXOJIUTh MPOU3BOAHBIE, UCCIIENOBATh (YHKIIUH OJTHOTO
MIEPEMEHHOTO U CTPOUTH UX TpaduKku
Pa-3 3HaeT anredpy MaTpUIl; METO/IbI PEIICHHS CUCTEM JIMHEHHBIX YK(Y)-1 1. Jluneiinas anre6pa KonrponbsHas padorta
anredpanvyecKux ypaBHEHUI; METO/IbI BEKTOPHOH anreOpsl; OIIK(Y)-2 2. Bekrophas anrebpa nas.
CBOICTBa M ypaBHEHHsI OCHOBHBIX T€OMETPHIECKUX 00Pa3oB ; 3.AHanuTHYeCKas TeOMETpHs TectupoBanne — He3aBUCUMBIH
OCHOBHBIE MTOJIOXKEHHS TEOPUH MPEIEIIOB; IPAaBUIa U METOAbI 4.BBeneHue B aHanu3 koHTposs [JOKO
muddepernrpoBanms QYHKIMHA OTHOH IIEpeMEHHON, CXeMy 5. AuddepenmmansHOE
MIOJTHOTO MCCIIEA0BAHUS (DYHKIUH ncuucieHne QyHKIUH OJHOH
NIEpEMEHHOMN

3. IlIkaJja oueHUBaAHUSA
[lopsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM moyMTexHudeckoMm yHuBepcuteTe (CrcteMa OrieHHBaHMA)» (B JACHCTBYIOMICH PEIaKIlnu).
Ucnons3yercss OamuibHO-pEHTHUHTOBAs CHCTEMa OLICHMBAHUS pe3ynbTaToOB oOydeHus. MToroBas oreHka (TpaJullMOHHAs U JIMTEPHAs) MO BHJAM
yuebHou gestensHocTH (m3ydenue aucuumnH, YWPC, HUPC, kypcoBoe mnpoekTUpoBaHWE, MPAKTUKH) OMpEAeNseTcs CyMMO#l OamioB IO
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluy (MTOroBast peiTUHroBas oleHka - MakcumyM 100 OamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYHIECTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI arTecranuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia Jj OTACIIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYHICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
” OnpenesieHne OLeHKH
3aaHust Tpa}ll/ll.ll/ll)HH()l/l OLICHKE
90%+100% «OTInYHOY OTnnyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIAJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TENbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHUs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OM3KAM K MAKCHMAaJTbHOMY
70% - 89% «Xopomoy» JlocTaTouHO MOTHOE TIOHMMaHHUE IIPEeIMETa, XOPOIIe 3HAHUS, YMEHUS H OIBIT PAaKTUIECKOH NesITeIbHOCTH, HEOOXOIMMEIC PE3yIIbTAThI
00yueHHs c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJMIECTBOM OalioB
55% - 69% «Y IOBIL» [Tpuemiemoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOI AesTeTbHOCTH, HEOOXOIMMEbIEC Pe3yIbTaThI
00y4eHus chopMHUpPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB
0% - 54% «Heynosiu.» PesynbTarel 00ydeHUs] HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHMSIIM
[Ixana nyst OIEHOYHBIX MEPONPUITHI B MU PEPEHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
COOPMUPOBAHHOCTH COOTBCTCTBHC
$opmmp Bbann . OnpeneJieHne OLeHKH
pe3y/bTaToB TPaAULIHMOHHON OLEHKe
00yuyeHnst




90% + 100% | 90+ 100 «OTINYHOY OTnMYHOE MOHUMaHKE TpeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIA/ICHUE OIBITOM MPAKTHYECKOH AesATeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl C(QOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO OJIHOE MOHUMAaHUE NPEeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe NOHUMAaHKE IPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMECHUS U ONBIT IPAKTHIECKOH AEATEIHHOCTH, HEOOXOIMMBIE
pe3ynbTaThl 00y4eHus ChOpMUPOBAHEL, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAJIBLHBIM KOJIMYECTBOM 0aJlIoB

55% +~100% | 55+ 100 «3agTeHO» PesynbraTel 00ydeHUs COOTBETCTBYIOT MUHIUMAJIBHO TOCTATOYHBIM TPEOOBaHUSIM

0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPEOOBAHUSIM

«He 3auTeHo»

4, TlepeyeHb TUNOBBIX 3aaHUI

OueHOYHbIe MEpPONPUATHS HpuMepu THINOBBIX KOHTPOJbHBIX 3aaHui

1.

KoHTposbHas padota KountpoabHnas pa6ora «/IuHeiinas aareGpa»

BAPUAHT Nel

2 4 -3 1
1. Jlan onpenenurens _g}- % 2 (:)L

a) 3anumuTe pasiaokeHne JaHHOTO OIIPEAEIUTENS 10 YeTBEPTOMY CTOJIOILY;
0) BBIYMCIIMTE OTPEJICITUTEINb, TOJYYHB IPEIBAPUTEIEHO HYJIN B KAKOH — MO0 CTPOKE MITH CTOJNIOLE.

X+2y—-72=-1,
2. Pemnth cuCTEMY ypaBHEHHH METOJIOM 00OpaTHOH MaTpHUIbI: 3y—-z=1,
X+4y+z=5.

3HaueHHe X BBIYHCIHTH TaKKe METOOOM KpaMepa.

3. UccnemoBath cCTEMY Ha COBMECTHOCTH M PEIIMTHL MeToIoM ['aycca
Xo + X3+ X, =1
X —X3— X4 =2
X, + X, — X, =3
X+ Xy + Xg =4




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

2%, + X, +3X3 +2X, =0,
2%, + Xy +2X5 + X, =0,

2X, + X, +9X;3 +4X, =0,
2%, + X, +4Xx5 + 3%, =0.

4. Tana cuctemMa OHOPOIHBIX JIMHEHHBIX YpaBHEHUH

a) Jlokaxxure, 4TO CHCTEMa UMEET HETPUBHAJIbHBIE PELICHUS;
0) Haiinute o0lee peleHe CUCTEMBI;
8) HaiinnTe QyHIAMEHTANBHYIO CHCTEMY PEIICHHN.

. IIpu xakux 3HaYEHHUSIX MapameTpa A cucrema muHeiubIx ypaBHEHUH

2 1 1 4
C pacUIMPEeHHOM MaTpHIle 1 2 1 3| coBmectHa?
1 20 1:4

KonrpoabHas padora no reme «Bexropnas aareépa»
BAPHUAHT Nel

I. lanb! yerbipe BexTopa: a ={4,5,2}; b ={3,01};C ={—1,4,2};a ={5,7,8}.

1.JTokazatk, uto BekTopsl a,D,C 06pa3syror 6asuc u HaiiTi pasnoxenne Bektopa O B 3TOM Gasuce.

2. HaiiTu KOCHHYC yriia Mexy BekTopamu @ u b .

3. Haifru anuHy Bektopa § = a + 2b +3¢ .

1. Janwr uernipe Toukn: A(1;,3;0), B(4;12), C(3,0;1), D(-4:;3,5).

4. Haiitn 06ném mupamuast ABCD u nnumy Beicots! , onymennoii us epmmnst D 1a rpans ABC .

—_—

5. Haittu npoekuuto Bexktopa AB Ha ock Bextopa CD .

6. Haiitu xoopauHaThl BEKTOpa [(B_Cf + Ké), C_B'] .




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

I11. Mapaanenorpamm nocrpoen Ha Bekropax a = P + 4(, b= %(ﬁ —q), rme |ﬁ| =4, |q| =2,(p"g) = g :

OnpenenuTs: a) KOCHHYC TYHOTO yTila MeXAY THarOHAISIMK; O) ITMHY BBICOTHI, OITyIIEHHOI HA CTOPOH

KonrpoabHnas paéora no TeMe «AHAJIUTHYECKAS T€OMETPHSI»
BAPHUAHT Nel

1. Omnpenenurts NpHu KaKUX 3HAYCHUSIX @ TpsMast

(a+2)x + (d° -9y + 3d*-8a+5=0 napaiiensHa ocu OX.
2. CocraBuTh ypaBHEHHS MPSAMBIX, MAPAIUICIBHBIX MPSIMOM

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccTosiHue d=3
3. Jlaubl BepuiuHbl Tpeyroibauka A(2,6), B(4,-2), C(-2,-6).

CocTaBuTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MEIHaHbI U3 BepiunHbl C.

4. TlpuBecTH K KAHOHHYECKOMY BHIY, Ha3BaTh U MOCTPOUTH
kpuBble:  a) 16x°+ 25)° +32x - 100y - 284 = 0;
6) ' -4y-20x+24=0.

5. U3 o0wmux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0

NOJYYUTb KAHOHUYCCKUC U MapaMCTPpUICCKOC YPaBHCHUA HpﬂMOﬁ.

6. Haittu npoekuuto Touku A4(1,2,0) Ha TUTIOCKOCTH
8x + 6y +82-25=0.

7. HOCTpOI/ITL TCJO, OTPAHUYCHHOC MMOBECPXHOCTIAMU

xX’=z
X+y=2,
y>0,z>0.

Kontpoabsnas pa6ora mo teme «BBenenne B anaamns»

|. Boruucaiums npedenvi




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

1 1 1 1
n2_4n §+2+§+...+27n
L oy ST
—0N2n° +1
/ 2 2
. 1+Xx . BX°+2x
3. lim ———; 4. lim _
x—>1 2X x—o 3% +1
T xo2  x=2 " x>0l—cosx’
x2+1 )
([ X+2) x . . In(x*+2)-In2,
7. lim (—J : 8. lim :
x—ao\ X—1 x—0 x2
2X X :
) — . SIn(2-—X
9. hn1fi———fi-; 10. hn1———£—————).
x—0 X X2 A/2X — 2

I1. Onpeneants nopsinok 6. M. o(X) mpu X —> O ornocurensno X:

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

I11. HaliTi ToukHu pa3pbiBa pyHKIMH, YKa3aTh UX xapakTep. [loctpouth rpadpuk GpyHKIMH B OKPECTHOCTH TOYEK
paspeiBa:

0, eciu x <0, 1
2 21—X 1
1. f(X)={x",ecmu 0<x<l, 2.y= 1 , 3. y=

1421-X

X+ 2, ecu X >1.

Kontpoabsnas pabora
no teme «/Auddepenunanbnoe ucunciaenne GyHKIUNA 0JHOTO NEPEeMEHHOT 0
BAPUAHT Nel

|. Haiiti mpon3BOIHBIC CICAYIOMHX (DYHKITHIA:




OueHno4Hble MEPONPUATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

Ctg(\/g)
1, y:(eCOSX+3X)2; 2. 3% 43Y =X—-2Y; 3 y=(tg2x) 2"

d%y
Il. HaiiTi BTOpYyIO MPOU3BOIHYIO d—2 :
X
X2 X =Cos(t/2), _
Ly= , 2. . 3. y=sin(x—y)
x2 _1 y =t —sint.
I1l. . Tlomp3ysce npaswioM JlonwTans HATH Tpeaebl:
2 7ZX
. X 1 ] ] COS—
Llim|=——-—1| 2 lim (sinmx) 2
x—1 X—1 Inx X-3>1—0
1

IV IIpoBectn nonuoe uccnenosanue Gynknun Yy = X€ Xu MOCTPOUTH € rpaduk




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

W13

IIpuMep BapyaHTa MHIMBUIYAIBHBIX 3aAHUHN.

Nuneinan anrebpa

1. BrIMHCINTL ONpelennTens

12 3 —1 2 -7 -3 2 4|
11 0 -1 . -2 011
@) | _4 32 4 -2 Bl_s 213
-2 0 1 -1 -3 -2 2 1]
2. Haitrst marpuuny X w3 ypassedng. COSMATE NPoBEpEY
1 2 2 1 11 —-15
2 1 -2]|-X= 2 —8 3
2 -2 1 L1 T 0
3. PemnTh cucTeMEL MUHERHLIX Y PaBHeHRIT
a) meTomom Kpamepa, b} mMaTpHYHLIM MeTOIOM

3+ 4y — 2=z = 26
a) z— y+dz=-2 b
dr — 3y +hz= -2

c+hy— z2= 5
Iz +B8y+z=T
dr — Gy +z= 10

4. Pemnrte cucremel meTonon Maveca

T3 —3xr; +drzy = —5H
. T —2r; +3ry = —4
4\ 3z, +25. Bz, = 12
4r, +3r: —hHhrs = G
r; +3re +hry —dryg = 1
ry +3drs +2xry —2ry +zs = —1
-tl] 1 —2:1"_» T3 —T4 —Is = 3
ry —dre Hxy 4wy T = 3
r1 +2re  Hxj —z4 +T5 = —1
Ty 4r: —r; +xy =10
£ Ty —re +4xz —xy =10
! 3z +ire —xz +xy =10
3z —rs 4wz —xg =10

5. HaftTn cofcTBeHHBIE 3HAYEHWS M COOCTBEHHEIE BEKTODE MATPHIL

9 a=(277)

4 —3 -3
by B=|1 2 1
11z,

AHanuThyeckan FeOMETPUA B NPOCTPAaHCTEE




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

AHanuTHueckan FeOMETPUA Ha NNOCKOCTH

1. CocraBuTs ypaBHeHus OPAMELX, Ipoxofsix yepes touky M{=7:5) :
a) napaniensto npimoil 3z + 2y — 1 =0,
=1 y+i4
-3 1
. . =341
c) nog yraom 45" K npauoi { y=—t-2

2. HMauet pepumnst rpeyronskuka A(—1:3), B(25), C(0;6).
Cocrasnrs: a) ypasHenue ctoponst AC,

b} nepnenauiyaspro npsMoii

b} ypasuenne megnans BM,
¢} ypasrenute sricorel CH n HaliTu ee puunny.
r=3-1_
3. Hanet pee npamue Liiy=32z—-1, I { i Haiiru:
y _—
a) TOUKY [epecedeHts NPAMELX,
b} kocunye yria Memriy npaMbi,
€] COCTABUTE YpaBHeHue BUcCeKTPUCH TYIOLO YIVIA MEXY NPAMEIMH,

4. HPMHECTH YpaBHeHNH TIMHUI K KaHOHHYECKOMY BUAY H HOCTPOMTE!

ety —z—y-1=0 2) 4’ +8+y'-dy+1=0

3 y=94+2/T+le+9  4) z=8+8y-4

5) 2527 — May+ 257 =10 6) * - Saey+y°+1=0

5. CocTasiTh YpaBHEHHe  [OCTPONTE JHHIMIO, KANIAM TOUKA KOTODOI o1u-
Hakowo yaanesa ot toukn M(=2;1) u oT npasoii z — 4 = 0.

6. HU’L".I‘]JUJ.’I'I‘b JIMHUW, 3afaHHbe YPpaBHEHHAMNE B OIS PHBIX ROODAHHATAXI

1 1 1

)p=l4— 2 p=—7y 3

] sinyg

7. HU"."l‘pUl’.l.'l'b JII-IH.I-IH, jallaHHhle IIEPE.ME'I‘[JM‘-IECKHMM _‘,'pabnennnmn:

1) {;c:Ecnst ) I:'=\/I

y=—dsinl y=¢"

T 1-Zcosy

8. [locTpouts GUCYpY, orpaHUUeHHY D THHILAME

1) y = :52! 2} F‘I = jcus;p!
y—r=2 p=2sng




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TectupoBanue —
HE3aBUCUMBIN
kontposib [IOKO (PT1
u PT2)

Bomnpocsr:
1. C noMo1ipio 3J1eMeHTapHbIX MPeoOpa3oBaHUM paclIMPEHHAs MATPUIIA CUCTEMBI IMHEUHBIX

1 -12011]0

ypasuenuii npusenenaksuay |0 0 0 O O | 1 | Bubepure Bepusle yrBepxaennus, ecim A —

01 02010

OCHOBHAai MaTpulia CUCTCMBI, A — paciiupC€HHasA MaTpula CUCTECMBbI.

1. rang(A) =2

2. rang(A)=3

3. rang(A)=2

4. rang(A) =3

5. cucremMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyromsanka ABC, onymennas u3 sepummasr C, ecrm 4(3;1;2), B(5;—3:6),
C(3;0;4) pasua

3. Paccrosne Mexy hoxycamu samumca 5X°+9y —30X+18y+9=0 pasno

X=9t+1,
4. KocuHyc 0CTpOro yria Mexay mpsmeivu X+4 _y-1_2+5 y paBeH
y =6t,
10 -2 -1
7=3-2t
5. YcTaHoBUTE COOTBETCTBUE MEXKAY QyHKIMEH U €€ quddepeHnnanom
byHKIHS MPOU3BOIHAS

y =3/sinx dv — COS X dx

33/sin? x

COS X

y =+/sin x dv = dx

- 2+/sin X




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

1 dy =— COSX
Jsin x 2+/sin® x
y= 1 dy = COSX_
Ysin x 3¥sin® x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2+/sin X

1+ %3
I 3
» X 1
6. OHpC,Z[eJ'II/ITe IOPAA0K MaJIOCTH 66CKOH€‘IHO MaJIOHu Q)YHKI_II/II/I ——— = OTHOCHUTCIIbHO — IIpH X —
X X

0.0]

K= .

7. OyHKIMSA y =6X-e > yObIBACT I 3HAUECHUM X
Lye(=01/2)

2. X € (L/ 2;+00)
3. Xe(—o0;—1/2) U (1/ 2;+x)
4, xe(-1/2;+x)

5 xe(/2:0).

JuddepeHunpoBaHHbI
1 3a4er

e Urto Takoe onpeaenutens? [Ipy kakux npeoOpa3oBaHUSX BETUYMHA OMPEEITUTENS HE MEHICTCS

e B kakux ciydasx onpeneiauTenb paBeH Hy0? UTo cienyer U3 paBeHCTBa OMPEACTUTENS HyI0?
Jaiite ompeneneHue MHHOpAa U alreOpPalyecKOro JOTOJHEHUS JIIEMEHTa OIPEeIeIIUTEIS.
ChopmynupyliTe MpaBUIIO BEIYUCIICHUS ONIPEIEITHTEINS.

Kaxk ocymiecTBistoTcs TuHEHbIE oniepaluy HaJ MaTpuuaMu?

Kax nepemuoxkarorcst e Matpuiisl? CBOMCTBA MPOU3BEICHUS MAaTPULL.

KaxoBa cxema Haxo/ieHUS 00paTHON MaTPHIIBI?

JaiiTe onpeneneHusl peLIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHH. Pacumdpyiite
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MIOHSTHSA «COBMECTHASD), KHECOBMECTHAs», «ONpeAETIEHHAS, «HEOIIpeIeIEHHA» CUCTEMBI.
Hanumure popmynsr Kpamepa. B kakom ciydyae oHU TpUMEHUMBI?

Uro HazpiBaeTcs panroM marpuiisl? Kak o Haxoaurcs?

Cdopmynupyiite Teopemy Kponekepa — Kanemnnu.

[lpn KakWx YCNOBHSIX CHCTEMa JMHEWHBIX anreOpanyecKux YypaBHEHHH HMMEET MHOKECTBO
pemennii? Korna oHa HMeeT €MHCTBEHHOE pellieHue?

Onummte metox ["aycca pemieHus: cucTeM TMHEHHBIX ypaBHEHHH.

Kakue Hen3BeCcTHBIE Ha3bIBAIOTCS CBOOOIHBIMU, a KaKHe 0a3UCHBIMU?

Kaxue ocoOeHHOCTH pemeHus] OOHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHA Bbl
3Haere?

Kak ctpoutcst pyHnameHTanpHast CHCTEMA PEIISHUH?

Kax BbIIONHAIOTCS TMHEHHBIE Onepalii HaJl BeKTopamu? KakoBbl CBOMCTBA 3THX onepanuii?
Kaxue BekTOpa Ha3bIBaIOTCS JIMHEIHO 3aBUCUMBIMY, a KAKUE TMHEWHO HE3aBUCHMBIMH?

Uro Takoe 6a3uc? Kakue Bekropa 00pa3yroT 6a3uc Ha TNIOCKOCTH U B IPOCTPAHCTBE?

Kaxoii 6a3uc Ha3pIBAIOT AEKAPTOBBIM?

YT0 Takoe KOOpAUHATHI BEKTOpa?

YUto Ha3bIBaeTCsl CKAJSIPHBIM Ipou3BeneHueM BeKTOpoB? KakoBbl ero cpoiictBa? s pelieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uto Ha3BIBAETCS BEKTOPHEBIM IMpom3BelecHHEM BeKTOpoB? KakoBhl ero coiictBa? Jliist pemeHus
KaKUX 33724 U KaK OHO MOXET OBITh HCIIOIb30BAHO?

Uto Ha3bIBaeTCsI CMELIAHHBIM MPOU3BeIeHHEM BeKTOpoB? KakoBbl ero cpoiictBa? s pemeHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

3anumuTe B BEKTOPHON U KOOPAMHATHOHN (hopMax yCIIOBHS KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH
1 KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsimast TuHUS Ha TUIOCKOCTH, €€ o0liee ypaBHEHHE

[aiiTe moHsATHE HOPMAJIBHOIO W HANpPaBJISAIOIIET0 BEKTOPOB MPAMOM Ha IUIOCKOCTH, YTJIOBOTO
KoadduImenTa.

3anumuTe pa3NUYHbIE BUABI TMPSIMOH W YKaXHUTE TEOMETPHYECKHH CMBICT MapaMeTpoB
ypaBHEHUS.

3anuumTe yCIOBHA MAPAIENBHOCTH M MEPINEHANKYISIPHOCTH MPSMBIX Ha IUIOCKOCTH B CIIydae
Pa3IMYHBIX BUAOB yPaBHEHUM MPSIMBIX.

Kak maiiTn TOUKy nepecedeHns: NpsIMbIX Ha TIOCKOCTH?

Kax Bpr4mcnsercs pacCTOSHHAE OT TOYKH J0 MPSIMOH Ha TIIOCKOCTH?

Jaiite onpenenenne AIIUICa U 3aNUIINTE M0 KAHOHMYECKOE ypaBHEHHE.

Jaiite onpeenenne runepO0IIbI U 3aUIINTE €€ KAHOHMYECKOE YpaBHEHUE
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Haiite onpenenenue napadoIibl U 3aMUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxeMy npuBeneHus oOLIET0 ypaBHEHHUS] KPUBOM BTOPOrO MOPsIKAa K KAaHOHUYECKOMY
BUTY.

JlaliTe noHATHE MOJIIPHOM CUCTEMBI KOOPAUHAT.

Onuimre mapaMeTpu4ecKuii cnocod MOCTPOSHHsI TMHUI Ha MIIOCKOCTH

[Tnockocts, €€ obIIee ypaBHEHHE

Kak ompenensercs B3auMHOE pacloyioKeHHE TUIOCKOCTEN? 3anuIuTe yCIOBUs MapajielbHOCTH
Y NEPIEHANKYISIPHOCTH TUIOCKOCTEH.

Kak BeramcisieTcst paccTosHIE OT TOYKH JJO IUIOCKOCTH?

3anuIuTe pasIUYHbIE BHUABI YPaBHEHMH IIPSAMOM B TPOCTPAaHCTBE M MOSCHUTE CMBICI
[apaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Wznoxwure cxemy npuBeIeHUs OOLINX YPaBHEHUH NPSIMON K KAHOHUYECKOMY BUJLY.

Kak onmpenennuts B3aMMHOE PACIIOIOKEHUE NMPSMBIX B IPOCTPAHCTBE?

Kak Bprumcnsercs pacCTosHUE OT TOUYKHU A0 IPsIMOM B MPOCTPaHCTBE?

Kaxk onpenenuts B3auMHOE pacooKeHUE NPSIMON U IITOCKOCTH?

Kaxk nmercs Touka nepeceueHus NpsMou U mIockocTu?

HazoBuTe MoBepXHOCTH BTOPOTO NOPsAKA U HAIMIIUTE NX KAHOHUYECKHE YPaBHEHMS.
CdhopmynupyiiTe NOHATHE NpeAesia YMCIOBOH OCIEA0BATEIbHOCTH

CdhopmynupyiiTe nonsTre npeaena GyHKIUN OAHOM EpEMEHHON

Uro Takoe 0JHOCTOPOHHHUE Mpeiesibl (PYHKIUHU B TOUKE?

ChopmyrupyiiTe NOHATHS OECKOHEUHO MaJiol 1 OeCKOHEUHO OoJbInoi mpu X —> a byHKIHH

IIepBblil U BTOpOI 3aMedaTeIbHbIE MPEEIIbI

Kak cpaBHuBaioTcs OeCKOHEUHO Majble BeNWYMHBI? YUTO Takoe OTHOCHTENBHBIN IMOPSIOK
Majioctu?

Kakme OeckoHeuHO  Majble Ha3bIBalOTCS  OKBUBAJEHTHBHIMH?  [lpuBeaure  mpuMepsl
9KBHUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kakumu cBoiictBamu 00:1a1ar0T GyHKINH, HEIPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKE?

Uro moHMMAIOT MOJ] TOUKOH pa3pbiBa PyHKIMKH? Kakue pa3phiBbI pa3inqaoT?

Kak cBsi3aHbI TOHATHS HEIPEPBIBHOCTH U AU PepeHIUPYEMOCTH (QYHKLIUHU B TOUKE?

3anumute npasuia AuddepeHupoBaHus 00paTHON U CIOXKHON (QYHKLHI.

Sanumurte npasuwia auddepeHnupoBaHus HEsIBHO 3aAaHHOW (QyHKUMM W (YHKUWH, 3aJaHHON
apaMeTpPUUYECKU.

Uro takoe nuddepennpan Gpyaknun? Kakos ero reomerpuieckuii cMbici?

Kakumu cBoiictBamu o01anarot auddepeHippyembie GyHKIUAN?

Kaxk HaxonsaTes audQepeHnnais 1 MpOU3BOIHBIE BBICIINX IOPSAKOB?
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e  ®opwmymna Teinopa

e Uro Takoe Touka skcTpemyMa pyHkuuu? Kakue Touku 3KCcTpemMmyma ObIBArOT?

e HeoOxomumoe yciioBue CyliecTBOBaHUs SKCTpeMyMa uist AnddepeHIupyeMoi QyHKIHN

e JlocTaTo4HbIE YCIOBUSA CYIECTBOBAHUS SKCTPEMYMA

e (Cxema uccleIOBaHUS HAa SKCTpeMyM (DYHKIIUU OJHOTO IEPEMEHHOTO

e (xema HaxOXACHUS HaWOOJBIIETO M HAUMEHBIIEro 3HaueHHs QYHKUUM Ha 3aMKHYTOM
IIPOMEIKYTKE.

e JlaiiTe onpeneneHue BhIIYKIOCTH U BOTHYTOCTU KPUBOM HA IIPOMEKYTKE.

e Kakue TOUKM Ha3bIBAIOTCS TOUYKAMH Iiepernda’?

e Uro Ha3bIBaeTCs acuMnToTol rpaduka pynkuun? Kakne aciMOTOTHI pa3indaoT?

e B uem cocroutr mpaBwio Jlomurama? Jlns packpeITHS KaKUX HEOINPEeAEeNEHHOCTEH OHO
puMeHseTcs?

5. MeToaunuecKue YKa3aHHu4 10 nmpoueaype oneHuBaHusl

OneHoYHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heo0X0IMMble METOTHYECKHUE YKazaHus

1.

KonTponbHas padora

B cemectpe cTymeHTH! BBINOJHAIOT 5 KOHTPOJIBHBIX paboT, COAEp)KaHHE KOTOPBIX OXBAaTHIBAET BCE PAa3EIbI
mucuuiuinHel.  Kakgomy cTyseHTy BblgaeTrcss CBOM  BapuaHT. KOHTposibHBIE PaOOTBI HPOBOASTCS B Hachl
MPaKTUYECKUX 3aHATHH. 32 KXY KOHTPOJBbHYIO PabOTy MaKCHMAJIbHBIH Oalll OIpeselsieTcss B COOTBETCTBHE C
PEUTUHT-TIJIAHOM JIUCHMIUIMHBI.

Kpurtepumn oueHku 3a1aHusi:

banibl 32 KOHTPOIBHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCHMAJIBHOTO 0ajlia, peyCMOTPEHHOr'0 32 Hee B
COOTBECTCTBUC C peﬁTHHF- IIJIAHOM, Ha JO0JII0 BEPHO BLIITOJHCHHBIX SaﬂaHHﬁ.

nas3

B cemectpe ctyaentst BemonnsroT 7 /13 mo Bcem pa3aenam mporpaMMbl TUCIHUILIAHBL. Y Ka)XIOTO CTY/ICHTA B
rpymnre cBoit Bapuant UJ13, HoMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CITUCOYHOM COCTaBe
IPYIIIbL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe IO TUCITUTUIHHE.

Pemenwne kaxmoro 3aanus JOHKHO OBITH TTOJIPOOHBIM, C BKIFOUCHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHIA,
HOSICHEHUI, C YKa3aHUEM KCIIOJIb30BaHHBIX METO0B U (hopMyJ1. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss PO, rpynma.

Kputepun oneHuBaHusi

3aaHue cunTaeTCs 3a4TEHHBIM, €CJIM BBIIIOJHEHO 00JIee OJIOBUHBI 3aJaHui

Ecnu 3ananue He 3auTeHO0, paboTa BO3BpaIaeTCs CTYIEHTY Ha TOPabOTKYy.

CryaeHTbl MOTYT UCHPABIISATh HEBEPHO PEIICHHBIC 33JIaHUS U CAABaTh Ha MOBTOPHYIO MpoBepky. [IpenonaBarens
MOJKET yYEeCTh UCIIPABJICHUS U J00ABUTH OaJIIbl K MTPEIBbI LY UM
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TecTupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBaHus (PT1 m PT2) Bo Bpems koHepeHL-HEIenu B
cepeiMHE M KOHIE TEKYIIEro CeMecTpa COrllacHO pacmucaHuio. PyOexnoe tectupoBanue (PT) mpoBomutcs B
KOMITbIOTEpHOU (popme B ON-line peskume. TIpogomkuTenbHOCTh TecTHpoBaHus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BpPEMEHH HAuMHAETCs ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, NMpeIIIECTBYIOIIUN TECTHPOBAHMIO, HE
BXOJMT B yKazaHHOe Bpemsl. CTYZICHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa o0 ucTedeHus] OTBEAEHHOTO BPEMEHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWH, YMEHMU W BJaJeHW, MOJY4YEHHBIX CTYACHTaMH 32
OIIpECIICHHBIN IPOMEXKYTOK 00yUYEHHSI.
Kaxnpiii BapuanT Ousera MOJETUPYETCs] KOMIBIOTEPOM IO 33JaHHBIM pa3lienaM XUMHUH 1 coaepkuT 20 3amaHuii.
CTyIICHTI)I BHOCAT OTBE€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IOACHCHUA HNPOBOAAT Ha 6YM3I‘C. ITo oxoHYyanuu
TECTHPOBAHMs IIPENOJABAaTEII0 BBIAACTCS MAaTpUIla OTBETOB M CYMMapHbIl pedtuHr 3a Tect. OOcyxneHue
Pe3yIbTaTOB TECTUPOBAHUS POBOAUTCS HA KOHCYJIBTALHH.
Kpurtepun oueHKH 0JHOT0 3aJaHHA:

® 33 KaXZI0€ IPAaBUJIBHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE WJIM HEBBIOJHEHHOE 3a1aHue BeicTaBisieTcs () 6amos;

e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX HMPAaBHIIBHBIX OTBETOB, 33/JlaHUI HA COOTBETCTBHE U YCTaHOBIJICHHE

[I0CTIEI0BATEIbHOCTH IPEAYCMOTPEHO YaCTHYHOE OLICHUBAHMUE.

MakcruManbHBIN CyMMapHBINA TECTOBBIN 0ait 3a kaxkaoe PT coctasmser 15 Gamnos.

3a 2 memenmu no PT CTyAeHTBI MOTYT O3HAKOMHUTCS C JCMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIH
pacrnionaraercsi Ha caidte http://exam.tpu.ru B pasgene «MepoOnpHsTHsI», U MOXET ObITh BBIIOJHEH KaXIbIM
CTY/I€HTOM HEOTpaHHUYEHHOE YHCIIO Pas3.

Hnsa cmyodenmos, ne npoweowux PT 6 nepuo0 nposedenus mecmupoSanusi no YeancumenbHOU NpuyuHe,
npeodycCMOmpena 803MONCHOCMb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbLU HAZHAYAeMCsl Cpa3y nocie KoHpepeHy-
Heoeu.

Ilpu pezynemame pybesicnoco mecmupoganus 6 6anN08 u menee, 00YUAOWUMCS NPeOOCMABNAemcs: 6 nepuoo
meKyujel npomMenHcymouHol ammecmayuy 803MO*CHOCMb nosmopHo npotimu PT 6 pesepenviii Oenv, coenacoanbiil
¢ biopo pacnucanuii TI1Y.

JuddepeHunpoBaHHbIN 3a4eT.

JuddepeHurpoBaHHbIN 3a4€T OCYLIECTBIIAETCA B COOTBETCTBUU C [lo0kKeHNEM 0 POBEACHUH TEKYILIETO
KOHTPOJISl M TpOMEKyTouHOM aTTectanuu TITY.MToroBelii 6amn onpeaensercs CyMMUpOBaHHEM OaJlsIoB 3a
BCE OLIEHOYHBIE MEPONPHUATHS TEKYIIETO CEMECTPA.
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