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1. Pouab qucuuminHbl «Matematuka 1» B (pOpMHPOBAHMU KOMIIETEHIU BHINTYCKHUKA:

OnemeHt Cemectp CocrapJasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
00pa3oBaTeIbH Kon
Ol TIpOrpaMMEI T HaumeHnoBanue
(nucnumIHa, KOMIIETEHIHH Kon Hanmenosanue
MPaKTHKA,
T'MA)
Bunazeet onpITOM IPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HayK U MAaTEMaTHYECKHX
YK(Y)-1.B1 METOAOB M MOZEJeH U pelIeH s 3a1ad TEOPETUIECKOTO U MIPUKIIaJHOTO
Xapakrepa
Criocoben OCYHICCTBIATD TOHCK, YK(¥)-1.V1 YMeer pemats 3aJady TEOPETHIECKOTO U MPUKIAJHOTO XapakTepa
KPUTHYECKHI aHAIU3 U CHHTE3
YK(Y)-1 “HPOPMAIIH, TPAMEHSThH
CHCTEMHBIH MMOJXO0JT ISl PEIICHUS
TIOCTABICHHBIX 3a/ad VK(Y)-131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK M MAaTEMaTHYECKUE METOIBI TEOPETHYECKOTO
’ Xapakrepa
Maremaruka 1 1 BiajieeT MaTeMaTHIECKMM alllapaToM ajreOpsl U 1 depeHIuat-HOro
OIIK(Y)-4.B1 UCYUCIICHNS QYHKIMU OJJHON MEPEMEHHOIT ISl TPOBE/ICHHS TEOPETHYECKOTO
UCCIIEIOBAaHMS U MOJICIMPOBAHUS HU3NUECKUX H XUMHYECKHX TTPOLIECCOB U
SIBJICHHUH, a TaKKe, JUIS pelIeHus podecCHOHaIbHbIX 3a1a4
Crnoco06eH OCyIIeCTBISTh
npodeccuoHaNbHYIO IesSTeNbHOCTS,
MIPUMEHSISE METO/IbI MOJICTTUPOBAHUS
OITK(Y)-4 P JIbT MOICTHD
MaTeMaTH4eCKOro aHalh3a,
€CTEeCTBCHHOHAYYHBIC 1 OIIK(Y)-4.Y1 YMeeT npuMeHsITh H3yYeHHBIC METOBI alNreOphl U aHATN3a IS PEIICHUS
OOIIEHH)KEHEPHBIE 3HAHUS CTaHJIapTHBIX 3a1a4
3HaeT OCHOBHBIEC IOHATHS M TEOPEMBI IMHEHHOH W BEKTOPHOM alreOpsl,
OIIK(Y)-4.31 aHAJIUTUYECKON TeOMETPHH, TCOPHH JIMHEHHBIX IPOCTPAHCTB,
b depeHInaIbHOr0 HCUUCIeHHs GyHKIUN OTHON MepeMEeHHON
2. IMoka3zaTesu U MeTOALI OLICHUBAHUS
l'l.nalmpyeMl,le Ppe3yJibTaThl oﬁyqemm 0 TUCHUILIHHE KOI[ JOCTHIKCHU A HaumeHoBanue pa3aeaa MeTO[ll)l OIICHUBAHHUSA
K()[[ | HaumeHoBaHHe KOHTpOJ’l“pyeMOi‘l JHCHUILINHbBI (Ol.leHO‘lle]e MepOl’[pl/lﬁTMﬂ)




KOMIIeTeHIIUU (MM ee
YaCTH)

P/

PaboTath ¢ MaTpuIIaMy, BBIYACIISATH UX YHUCIOBBIC
XapaKTEePUCTUKH

YK(Y)-1, OIIK(Y)-4

1. JIuneiinas anredpa

KonTposabhas padora

NJ3.

TecTupoBaHue — HE3aBUCUMBII
koHTpoJb [IOKO
JuddepenumrpoBanHbiii 3a4eT

P12

HccnenoBaTe W pemiate CHCTEMBI JIMHEWHBIX anreOpandecKux
YpaBHEHUH

YK(Y)-1, OIIK(Y)-4

1. Jlunetinas anredpa

Kontponbnas pabota

Nns.

TectupoBaHue — HE3aBUCUMBII
koHTpoib [TOKO
JuddepennmpoBaHHbIi 3a4eT

PI3

IIpousBonuTh OCHCTBUS HAJ  BEKTOPAMM B JIMHEHMHBIX

IIPOCTPAHCTBAX

VK(Y)-1, OTK(Y)-4

2. BexTopnas anredpa

KonTposabnas padora

NJI3.

TectupoBaHue — HE3aBUCUMBII
koHTpoiib [JOKO
JuddepenumpoBannbIii 3a4eT

PJ14

CTpOHUTh OCHOBHBIC TCOMETPHUUECKUE 00pa3bI

VK(Y)-1, OTTK(Y)-4

3. AHanuTnyeckas
TCOMETPHS

KonTposabnas padora

NJs.

TecTupoBanue — He3aBUCUMBIN
koHTpoib [TOKO
JuddepeHurpoBaHHbIi 3a4eT

P15

Beraucisars peaciibl

YK(Y)-1, OIIK(Y)-4

4.BBCI[€HI/Ie B aHAJIM3

KonTponbHas padora

NJI3.

TecTupoBaHue — HE3aBUCUMBIN
koHTpoib [TOKO
JuddepeHurpoBanHbIi 3a4eT

P/I6

HccrnenoBath QyHKIMK OTHON TIEPEMEHHOM

VK(V)-1, OIIK(Y)-4

5. duddepennmnanpaoe
WCYHCIIeHUE (PYHKIINH
OJIHOM MEepEeMEHHOU

KonTponbnas padbora

nas.

TecTupoBaHuEe — HE3ABUCUMBII
koHTpoib [TOKO
JnddepennrpoBaHHbIi 3a4eT




3. IIkaja oueHUBaAHUSA

[Topsitok opraHW3anyl OIEHUBAHUS PE3YJIbTaTOB OOyYEHUS B YHHBEPCHUTETE PETIAMEHTHUPYETCS OTIEIbHBIM JIOKAILHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM moyiMTexHu4YeckoM yHuBepcuteTe (CucteMa OlieHHBaHMA)» (B JACHCTBYIONICH PEIaKIlnu).
Hcnonb3yercs OalIbHO-PEUTUHTOBAsI CHCTEMa OICHUBAHUS Pe3yabTaToB oOydeHHs. MToroBas oleHka (TpaJulIMOHHAs W JIUTEPHAs) MO BUAAM
yueOHol nesrenbHOCTH (M3ydenue auctumuinH, YHWPC, HHPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) ONPEASIsIeTCs CyMMOW O0ayuioB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu (MTOroBasi peMTHHIroBast olieHka - Makcumym 100 OasioB).

PacnipeniesieHre  OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTaHABIUBAETCS KAJICHIapHbIM PEUTHHI-IIJIAHOM JUCLIUILIAHEIL.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICI'O KOHTPOJIA

% BbINOJHEHUS
3aaHUA

CooTBeTCTBHE

TPaJHLHOHHOJ OLICHKe

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTnuuHOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTJIMYHBIE YMEHUS U BJIaJeHUE OMBITOM NPaKTHYECKON AEATENbHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAaHUE NPEIMETa, XOPOILKE 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM NeTeIbHOCTH, HEOOXOMMBIE Pe3yJIbTaThl
00y4deHus cOPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO U3 HUX HE OIICHEHO MUHUMAJILHBIM KOJMYECTBOM 0allioB

55% - 69% «Y IOBIL» [TpuemneMoe MoHMMaHUE PEIMETa, YIOBICTBOPHUTEILHBIC 3HAHHS, YMCHHUS U OIIBIT IPAKTUYCCKOH IS TEILHOCTH, HEOOXOJUMBIE PE3YIIbTATEI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM
[Mxana JJIA OLICHOYHBIX MepOHpI/IHTI/Iﬁ n ,I[I/I(l)(l)epeHI_[I/IpOBaHHOFO 3a4€Ta
Crenenn
c()OpMHPOBAHHOCTH CooTBeTcTBHE
Bbann o Onpeneﬂeﬂue OLCHKH
pe3yabTaToB TPAaAUUHOHHOHU OLICHKE
00yueHHus
90% + 100% | 90+ 100 «OTINIHO» OTtnuyHOE IOHMMAaHKE TIPEeIMEeTa, BCECTOPOHHHUE 3HAHMS, OTINYHBIE YMEHUS 1 BJI/ICHUE OMBITOM MPAKTHYECKOH AeATeIbHOCTH,
HEOoOXOANMBIE PE3yNIbTaThl 00ydeH s ChOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJINYECTBOM 0ayuIoB, ONM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO NOJIHOE TOHUMAaHHUE NPEIMETa, XOPOIIe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0ANMBbIe
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aylioB
55% + 69% 55+69 «Y IOBIL» [Ipuemiemoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTHYECKON AEITENbHOCTH, HEOOX0INMBIE
pe3ynbTaThl 00y4eHHs ChOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM OaljIoB
55% + 100% | 55+ 100 «3auTeHo» Pe3ynbTaTel 00y4eHHs] COOTBETCTBYIOT MUHUMAJIBHO TOCTaTOYHBIM TPEOOBAHUSAM
0% + 54% 0+54 «Heynosi.»/ PesynbTarel 00yueHus: He COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM
«He 3auTeHno»




4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHoOYHbIE MEpoONpUATHS

l'[puMepu THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1.

KonTponsHas padora

KonrpoabHas padora «JIuneiinas aaredpa»
BAPUAHT Nel

4
1

1. Jlan onpenenutens

31
01
4 0|

|
WELN

2
0 -1 13

a) 3anuiuTe pasioKeHre JaHHOTO ONPEACTUTENs 0 YeTBEPTOMY CTOJIOILY;
0) BBIUUCIIMTE OTPENICIUTEIb, TOJY4HB IIPEIBAPUTEIBEHO HYJIU B KAKOW — JINOO CTPOKE WU CTOJNOLIE.

X+2y—-z=-1
2. Pemnth cucTeMy ypaBHEHHH METOJIOM 0OpaTHOM MaTpHUIbI: y—z=1,
X+4y+2z=>5.

3HaueHue X BBIYHCIUTH Takke MeTonoM Kpamepa.

3. UccnemoBath crcTEMy Ha COBMECTHOCTh U pelIuTh MeTonoM ['aycca
Xo + X3+ X, =1

X, —X3— X4 =2

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

4. laHa cuctemMa OJXHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) JIoKa)XuTe, 9TO CHCTEMa UMEeT HEeTPHBHAJIBHBIC PEIICHHS;
0) Haiinute obiee perenne CUCTEMBI;
6) HaiinnTe QyHIAMEHTANBHYIO CUCTEMY PEIICHHUH.

. IIpu xaKux 3HaYEHHSX Mapamerpa A cncrema nuHeiiHbIx ypaBHEHHUH




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 1 1 4
C pacLIMPeHHOM MaTpuieii 1 2 1 3| coemecrna?
1 20 14

KontpoasHnas padora mo Teme «BekTopHas aaredopa»
BAPUAHT Nel

. lanbi wernipe Bektopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7,8}.
1.Jlokasatk, 4To BEKTOPHI 4, 6, C o6pasyroT 6a3uc U HAlTH Pa3oKEHHE BEKTOPA J B 3TOM Oasmuce.

2. HaiiTu KocHHyC yria Mex Ly BekTopamu a u b .

3. Haiftn nnmny Bextopa § = a + 26 +3C.

I. Mansr vernipe Toukn: A(1;3;0), B(4;1;2), C(3,0;1), D(—4;3,5).

4, Haiitu 06ém mupamuasl ABCD u pnuny Beicotst , omymennoii u3 sepmmnsl D ma rpans ABC .

5. Haiitu npoekuuio Bektopa AB na ock Bextopa CD .

6. HaiiTu koopauHATHI BEKTOpa [(ﬁf + Ké),@] .
I1l. MapanaerorpamMm nocrpoex Ha Bekropax a = P + 4(, b= %(ﬁ —q), rzme ||3| =4, |q| =2,(p"g) = g .

Omnpenenuts: a) KOCHHYC TYNOTO YIVIa MEXIly AMaroHAIsIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonrtpoabHas padora no reMe « AHATUTHYECKAS] TeOMETPHUS»
BAPUAHT Nel

1. OmpenenuTs NpHU KaKUX 3HAYCHUAX @ MpsMas

(a+2)x + (a2 -9y + 3a*-8a+5=0 napauiensHa ocu OX.
2. CocTaBHUTh YpaBHEHUS NMPSAMBIX, HapalIeIbHBIX MPSAMON

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

CocTaBUTh ypaBHEHHE BBICOTHI U3 BEPIIUHB A 1 ypaBHEHUE MeAWaHb! U3 BepuHbI C.

4. TlpuBecTH K KAHOHHYECKOMY BHUJy, Ha3BaTh U MIOCTPOUTH
kpuBbie:  a) 16x”+25y° +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

5. U3 o0mux ypaBHeHui npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0
MOJTYYUTh KAHOHMYECKUE M IapaMeTpHYecKoe ypaBHEHHS MPSIMOU.

6. Haiftu npoekuuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +8z-25=0.

7. IlocTpouTh T€I0, OTPAHUYEHHOE IOBEPXHOCTAMU

x’=z
X+y=2,
y=0,2=0.

KOHTpOJ’ILHaH paﬁoTa no TeMe «BBegeHue B aHaIM3»

I. Boruucaums npedesivl

JoZ—an e e T
. n—o 3‘/2n3+1 ’ n—oo n-1 ’

] \/1+x2 ) 6x2+2x
3. lim—=—; 4, lim ——==;
x—>1 2X X—>00 3X2+1
T xs2  x—=2 " x—>01—cosx
x2+1 )
. [ X+2) x . In(x*+2)—1In2 .
7. Ilm(—] : 8. lim X
x—oo\ X—1 x—0 X2
2X X :
_ - . sin(2—-x
9. limE_—%; 10. nm(—).
x—0 X X252 /2X — 2

I1. Onpeneants nopsixok 6. M. o.(X) mpu X —> O ornocureasno X:

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

I11. HaiiTu TouKkHu pa3pbiBa pYHKIMH, YKa3aTh X xapakTep. [loctpouth rpagpuk GyHKIMM B OKPECTHOCTH TOYEK




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

pa3psbiBa:
0, eciu X <0, =
9 21-x 1
1. f(X)=<x",ecm 0<x<1, 2. y= 1 , 3. y=— .
L X" —
X+2, ecmu X > 1. 121X

KonTpoabsnast pabora

mo TemMe «I[ml)(bepeﬂuuam,ﬂoe HCYHUC/ICHUE (l)yHKIII/I](I OHOI'0 IIEPEMEHHOT 0»

BAPUAHT Nel

[. HailTu npousBojHble ciaeAyouux GyHKIUHI:

X
ctg(\/i)
Ly=(0% 132, 2 3% 43Y =x-2y; 3 y=(tg2x) V2’

d%y
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO —
X
x2 X = cos(t/2), _
Ly= , 2. 3. y=sin(x—y)

x2 _1 y =t —sint.

I11. . TTonp3ysce npaswmioM Jlonurans HaTH Tpeaess!:

) 72X
. X 1 i . COS—-

L lim| =——-—| 2 lim (sinm) 2
x—1 X—1 Inx X-31-0

1

IV IpoBectn nonHoe uccnenoanue Gynkuuun Yy = X€ X'n HOCTPOHTH €€ rpaduk




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

W13

IIpuMep BapyaHTa MHIMBUIYAIBHBIX 3aAHUHN.

Nuneinan anreGpa

1. BuHMHCINTL ONperernTenn

123 -1 2 —7 -3 2 4|
110 -1 2 o1
o 42 4 o Bl_s 213
20 1 -1 -3 —22 1,

2. HaiiTu matpuuy X w3 ypassenuns. Unenats nposepy
pHLY ¥I T PEY

1 2 2 1 11 —15
2 1 -2 ]-X= 2 -8 3
2 -2 1 . T 0

3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronou Kpawmepa, b} mMaTpHYHEIM MeTODOM

3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3z=-2 b) dz+8y+z=7
3r — 3y + Hz = -2 dz — Gy +=z= 10

4. Pemnrte cucremsl MeTonom Maycca

T2 —dr; +dzy, = -5

. T —2r; +3zy, = —4

a

L I T, hry = 12
dry +3rs —bHxy = 51
i Hare +5zy —ding = 1
1 +3re 2z —2xy 4z, = —1

bl ry —2:1"_» x5 —irg —I5 = 3
&, —drs 4z HETa 4Ty = 03
# +2r: @y —oq +Ip = —1
Ty e —r; +ry =10

e) Ty —@rs +Ez —zy =10

3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTBeHAREe 3HAYEHNA M COOCTBEHHLIE BEKTOPE MaTPHIL.

—5

b B=]1 2 1

) 4 —3 —3°
112,

a} A= { _‘2'




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
koHtposib [IOKO (PT1
u PT2)

Bomnpocsr:
1. C momomipio 31eMeHTapHbIX TPeoOpa3oBaHuil pacIIMpPEHHAs MaTPUIIA CHCTEMBI JIMHEHHBIX

1 -1 2010
ypasuenuii npusegenakuny [0 0 0 0 0 |
0 1 02010

1 | BeiGepure BepHbIe yTBEpKACHHS, eciu A —

OCHOBHas MaTpulia CUCTEMBI, A — paCliup€HHas MaTpula CUCTEMBI.

1. rang(A) =2

2. rang(A)=3

3. rang(A) =2

4. rang(A)=3

5. cucTemMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronsauka ABC | onymennas uz Bepmmner C, ecm A(3;1,2), B(5;—-3;6),
C(3;0;4) pasna

3. Paccrostare Mexxay pOKycamu AIITHIICA 5% + 9)/2 -30x+18y+9=0 pagmno

X=9t+1
4. KocuHyc 0CTpOro yrna Mexay npameivu X+4 _y-1_z+5 y 6t paBeH
0 -2 -1 y=5%
z2=3-2t
5. YcTaHoBHUTE COOTBETCTBUE MEXKAY QyHKIMEH U €€ quddepeHnnanom
byHKIUS MPOU3BOAHAS
y =3/sin x _ COsX
dy = — ———dx
33/sin® x




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

y =~/sinx _ COsX
dy = ———dXx
2-/sin x
y = 1 dy = — COSX
\Jsinx 24/sin x
1 dy = — COSX_ 4y
3/sin x 3%/sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
4 2-/sin x

1+ %3

! ( x? j 1
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO Majlol GyHKIIUH ——— <~ OTHOCHTEIBHO — IPH X —
X

X
o0
K=
7. OyHKIMSA y =6X-e 2* yObIBaeT AJId 3HAYECHUH X
Ly e(1/2)
2. X e (L/ 2;+o0)

3. xe (—o0;-1/2) U1/ 2;+x)
4. xe(-1/2;+x)

S xe(/2,0).

HuddepeHunpoBanHbI
1 3a4€T

e UYro Takoe onpenenutens? [lpn kakux npeoOpa3oBaHUAX BETMUMHA ONPEIETUTENS HE MEHIETCA
e B kakux ciydasx omnpenenuTesb paBeH Hyiro? YTo ciieyeT U3 paBeHCTBA OIPEAEIUTes Hylo?




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite ompexaeneHne MUHOpPa W anreOpanyeckoro JOMOJIHEHMS DBIIEMEHTa ONpEeACTUTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBndtoTcs TMHENHHBIE OoNepaliy HaJ MaTpULaMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl pelIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHH. Pacmmdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAeIEHHAs», KHEONpeAeIEHHA» CHCTEMBI.
Hammummre dopmynst Kpamepa. B kakom cirydae oHE TPUMEHUMBI?

Uto Ha3pIBaeTca paHroM MaTpurpl? Kak oH HaxomuTcs?

Chopmymupytite Teopemy Kponekepa — Kamemm.

[Ipn Kakux YCNOBHSX CHCTEMa JIMHEWHBIX anreOpanyecKux ypaBHEHHH HMEET MHOXKECTBO
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMY, a4 KaKhe Oa3MCHBIMU?

Kakune ocoOeHHOCTH pelieHus] OOHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHA Bbl
3Haere?

Kak cTpourcst pyHmameHnTanpHas cucteMa perieHui?

Kak BbIMoNHSAIOTCS IMHEHHBIE onepalyy Hajl BekTopamu? KakoBsl cBoMcTBa 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JIMHEITHO 3aBUCUMBIMY, a KaKUE TUHEMHO HE3aBUCUMBIMU?

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

Kakoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

UTo HaA3BIBAETCS CKASIPHBIM IMpou3BereHuEeM BeKTOpoB? KakoBbl ero cmoiictBa? st pemieHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBAaETCS BEKTOPHBIM Npou3BeaeHueM BeKTOpoB? KakoBbl ero cBoiictBa? [[ns peuieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uto Ha3bIBaeTCsI CMELIAHHBIM MPOU3BeIcHHEM BeKTOpoB? KakoBbl ero cpoiictBa? s pemeHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

3anuumTe B BEKTOPHOH W KOOPAMHATHOM (hopMax YCIIOBHS KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsmas mTuHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

JlaiiTe MOHATHE HOPMAalIbHOTO M HANPABISAIOIIET0 BEKTOPOB MPSAMOHW HA IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXHUTE TIEOMETPUYECKUH CMBICI MapaMeTpoB
yYpaBHEHUSI.
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3anuuuTe yCIOBHS MAPAJIENBHOCTH M MEPIEHIUKYIAPHOCTH MPSIMBIX Ha IUIOCKOCTU B Cllydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHns: NpsMbIX Ha MIIOCKOCTHU?

Kak BerumcnsieTcst paccTosHUE OT TOUKH 10 MPSIMOM Ha MJIOCKOCTH?

Maiite onpenenenue IMIca U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aNUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxemy npuBeneHus oOIIEr0 ypaBHEHUsS! KPUBOW BTOPOTO MOPsIKa K KAHOHUYECKOMY
BUTY.

[aiiTe NoHsTHE NONSIPHON CUCTEMBI KOOPAUHAT.

OnummTe mapaMmeTpuaeckuil cocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[InockocTs, €€ obmiee ypaBHEHHE

Kax onpenensiercst B3auMHOE PAacOIOKEHUE IVIOCKOCTEN? 3aMMIINTE YCIOBUS NapalljIeIbHOCTH
1 IEPIEHANKYISIPHOCTH INIOCKOCTEN.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH IPSAMOH B TPOCTPAHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpHUBEACHUS OOIINX YpaBHEHHI TPSMON K KAHOHHYECKOMY BHILY.

Kak onmpenennuts B3aMMHOE PacIioIOKEHUE MPSAMBIX B IPOCTPAHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOYKH J0 MPSIMOM B MPOCTPaHCTBE?

Kak ompenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOPAAKA U HAIMMUIINUTE X KAHOHNYCCKUC YPAaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUN OAHON IIePEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmynupyiiTe NOHATHSI OECKOHEYHO MaJlol 1 OecKoHeuHO Ooubiioi mpu X —> ad byHKIHH

[IepBblil 1 BTOpOI 3aMevaTenbHbIE MPEAEIIbI

Kak cpaBHuBaroTcss OeckOHEUHO Manble BeJW4MHBI? UTO Takoe OTHOCHUTEIBHBIM MHOPSIOK
Majioctu?

Kakne OeckoHeuHO Mayible  Has3bIBAIOTCA  OKBUBaJeHTHBIMU?  I[lpuBenure  mpumepsl
9KBUBAJIEHTHBIX OECKOHEYHO MAJIbIX.

Kakumu cBoiictBamu 001a1at0T ()yHKIIMH, HEMPEPHIBHBIE HA 3aMKHYTOM MIPOMEXYTKE?

UTo MOHMMAIOT T0J] TOYKOW pa3pbiBa pyHKIMH? Kakue pa3pbiBbI pa3inqaroT?

Kak cBsi3aHbI IOHSATHS HEMPEPBIBHOCTH U U PEepeHIMPYEMOCTH (DYHKIIUU B TOUKe?
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e 3amummre npasuia quddepeHIupoBaHns 0OpaTHON U CIOKHON QYHKINH.

e 3Samummre npaBwia auddQepeHIUpoBaHUs HESBHO 3aaHHONW (QYHKIMM W (YHKLUWH, 3aJaHHON
rapaMeTpUUYECKU.

e Uro takoe nuddepennuan Gpynkuun? KakoB ero reoMeTpuieckuii cMbICi?

e  Kakumu cBoiictBamu o0nanarot auddepeHuupyemble GyHKIHNA?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX TOPSIKOB?

e  ®opwmymna Teinopa

e Uro Takoe Touka sKcTpemyMa pyHkuuu? Kakue Touku 3KcTpemyma ObIBaroT?

e HeoOxomumoe yciioBue CyliecTBOBaHUs SKCTpeMyMa uist AuddepeHIupyeMoi QyHKIHN

e JlocTaTouHble YCIOBHS CYILIECTBOBaHMS SKCTpEMyMa

e (Cxema uccleIOBaHUS HAa IKCTpeMyM (DYHKIIMU OJHOTO EPEMEHHOTO

e (xema HaxOXACHUS HaWOONBIIETO W HAUMEHBIIEro 3HadeHHWs QYHKIUM Ha 3aMKHYTOM
TIPOMEXKYTKE.

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakue TOYKM Ha3BIBAIOTCA TOUKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMIToTh pa3IudaroT?

e B uem cocrour mnpaBwio Jlonuranma? [ns pacKpheITHS KakKUX HEONPEAEIEHHOCTEH OHO
npumensiercs’?

5. MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHus

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOANYECKHE YKA3aAHUS

1.

KonTponbnas padota

B cemecTpe CTyIeHTBl BBIOJNHAIOT S5 KOHTPOJBHBIX padOT, COAEpKaHWE KOTOPHIX OXBATHIBAET BCE pa3felibl
JUCIMILIMHBL.  Kax oMy CTyneHTy BbiaeTcs cBOH BapuanT. KOHTpoJibHBIE paOOTBhl MPOBOASTCS B  4aChl
MPAKTUYECKUX 3aHATHH. 32 KOKIYI0 KOHTPOJIBHYIO pabOTy MaKCHMAIBHBEIN Oalll OmpesenseTcs B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

KpuTepun oneHku 3axanus:

bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJIbHOT'O 63.1]]]3, npeayCMOTPCHHOI'O 3a HEC B
COOTBETCTBHUC C peﬁTHHF- IIJIAHOM, Ha JOJII0O BEPHO BLIITOJHCHHBIX 3a)1aH1/1171.

nas3

B cemectpe cTynents! BeimonasioT 7 M/[3 mo BceM paszzgenaM mporpaMMbl TUCITUTUTHHBL. Y KaKIIOTO CTYICHTA B
rpymme cBoi Bapuant M/13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYIECHTA B CIIUCOYHOM COCTaBE
CPYIIIIBL.

W/13 pa3menieHs! B 2JIEKTPOHHOM KypCe IO TUCITUTUIHHE.
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Pemenue kaxmoro 3aganusi TOMHKHO OBITH MOIPOOHBIM, C BKIIOUEHHEM POMEKYTOUHBIX PAacCU€TOB, pacCyKACHHH,
MOSICHEHHI, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyi1. 3aJaHIE BBICBUIAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kpurepun onennBanus

3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee OJIOBUHBI 3aJaHNi

Ecnm 3amanne He 3a4TeHo, paboTa BO3BpAIIaeTCs CTYJCHTY Ha TOPadOTKY.

CryneHTsI MOTYT UCTIPABIIATh HEBEPHO PELICHHBIE 3alaHuUs U CjaBaTh HA IIOBTOPHYIO NMpoBepKy. [IpenogaBarens
MOJKET yUeCTh UCTIPABICHUS 1 JJOOABUTH OAIIIBI K MPEIBIAYIIAM

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [IOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEeIenn B
CepeMHe M KOHIIE TEKYIIEro CeMecTpa COIJIAaCHO pacmucaHuio. PyOexnoe tectupoBanme (PT) mpoBomutcs B
KOMITBIOTEpPHOH (opMme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BPEMEHH HAYMHACTCS C MOMEHTa BXojaa cryaeHTa B TecT. MHCTpyKTax, NMpemecTBYIOMUI TECTHPOBAHUIO, HE
BXOJIUT B yKa3zaHHOE BpeMs. CTyJCeHT MOXKET 3aKOHUHUTH BBITIOJIHEHUE TecTa 10 ncTedeHns: OTBEJEHHOTO BPEMEHH.
PT namneneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH M BIQJICHUH, MMOMYYCHHBIX CTYACHTAMH 32
OTIpE/ICIICHHBIN MTPOMEKYTOK 00yUECHHSI.

Kaxprii BappaHT OmiieTa MOJAENUPYETCS KOMITBIOTEPOM T10 3aJIaHHBIM paszieliaM XuMud U copepxut 20 3amaHuid.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHHs M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHHS TMPENOJABATENIO BBIIAETCS MAaTpHUIla OTBETOB M CYMMapHbBIH pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS Ha KOHCYJIBTAIHH.

KpuTepun oueHKH 0HOTO 3a/1aHHUSA:

® 33 KaXZ0€ NPaBUILHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TeCTOBBIN Oai;
® 33 HETPaBWJIHHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcsa () 6asios;
e I 33JaHUi ¢ BBIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTaHOBIICHHE
MIOCJIE0BATEIBHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 Hemenu 1o PT cTymeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIN
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasgene «MepompHusTHS», M MOXET OBITh BBIMOJHEH KaXIbIM
CTYJIEHTOM HEOTPaHMYEHHOE YHCIIO Pas3.



http://exam.tpu.ru/
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupoganusi N0 YBANICUMETbHOU Hpuuune,
npeodyCMompena 803MONCHOCHb THECHUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBIlL HAZHAYAEmMC s Cpa3y NOCae KOHGepeHy-
Heoenu.

Ilpu pezynemame pybedxcnozo mecmuposanus 6 0anlo8 u meHee, 00YYAIOWUMCA NPEOOCMABIAEMCA 8 NEPUOO
meKywel npoMeNCymouHoU ammecmayuyl 803MOACHOCb nosmopHo npoumu PT 6 pezepanviil Oenv, cocnacosanibiil
¢ bropo pacnucanuii TI1Y.

JuddepeHurpoBaHHbBII 3aUeT.

JuddepeHnrpoBaHHbBIN 3a4€T OCYIIECTBIISCTCS B COOTBETCTBUU C [1010KEeHIEM O TIPOBEACHUH TEKYIIIETO
KOHTpPOJISI ¥ TpoMeKyTouHOM arrectaniuu TITY. UtoroBeiii 6amt onpenenseTcs CyMMUPOBaHUEM OAIIJIOB 32
BCE OIICHOYHBIC MEPONPUSITHS TEKYILIETO CEMECTPA.
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