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Poar aucnunaunel «Martematuka 1» B (pOpMHPOBAHHN KOMIIETEHIHH BbIMMYCKHHKA:

DnemMeHT . CocTaBIistiole pe3yIbTaToB 0CBOCHHU (IeCKPUIITOPHI KOMITe TeHIMU
. HHIMKATOPbI JOCTHREHHS KOMITe TeHLMIA THHE pesy: (necrcp P )
0GpazoBaTeHLHON Kon
TPOr PAMMBI Cemecr KOMITeTeHIIH Hanverosarme H MHMK
alMeHOBaHIe aTopa
porp P KOMITeTeHIIH P HammenoBanue
(mIcIpILIMHA, Kox mnmimkaropa TOCTHKEHUS Kox
npakTuka, I'HA)
YK(V)-1.1B1 Brianeer OITBITOM TIPUMEHEHHUS
CnocoGen 3aKOHOB CCTCCTBCHHBIX HayK nu
OCYINESCTBJIATE IIOUCK, MaTeMaTHYCCKUX METOJA0B U Moﬂeﬂeﬁ
KpUTHUCCKHH aHaH3 VTS PETIIEHHS 3a]1a4 TEOPETUUECKOTO 1
U CHHTE3
TIPHUKJIATHOI'O Xapakrepa
undopmanum, AHaNU3UPYET 327144y, BBIIENSIS
YK(V)-1 . HNYKY)-1.1 VK(V)-1.1V1 Vmeer permarhb 3a,1aun
PUMCHATH ee 6a30BbIE COCTABIIIIONIHE . ..
CHCTEMHBIH TOIXON TEOPETUUECKOTO W IIPHKIAJHOTO
IUISL peIeHUsT Xapaxkrepa
TIOCTARJIEHHBIX 32T VK(V)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HayK U
MaTEMaTHUUICCKHUEC MCTO/AbI
TEOPETUICCKOI'O XapaKkTepa
OIIK(Y)-1.1.B1 BrageeT MmaTeMaTHUSCKUM anmapaToM
JOIIK(Y)-2.1B1 anrebpbl 11U PepeHITHATIBHOTO
P P
HCUYHCIIEHHUsT (DYHKITHH OJTHOM MepeMeHHOM
Maremaruka 1 1 JUIS IPOBEICHUS TEOPSTUUSCKOTO
CriocoGen mpHMersTh HCCIIEIOBAHHS K MOJISIIHPOBAHHMS
(byHIaMeHTaTbHbIE [IpuMeHseT MaTeMaTHIECKUH (I)I/ISI/I‘Ie::KI/IX 1 XHMHUCCKHX NIPOLIECCOB 1
3HAHHS, TIOTyUeHHbIE anmapaT UcceIoBaHus (hyHKIHH, SBJICHHH, & TAKOKS, JUIL PEIICHHA
B STAHEHTHOM anTeGpeL, po(eCcCHOHABHBIX 32711
obnactu U depeHIHATBHOTO U
OITK(Y)-1 HL.OIIK(Y)-1.1. / Mpdeper

MaTeMaTHICCKHX H
(WJIH) €CTeCTBEHHBIX
HayK, U HCTIOJIB30BaTh
HX B
npodeccHoOHANBHON
JIeATeILHOCTH

H.OIK(Y)-2.1

HHTErpajIbHOrO HCUHCIICHHS,
psinoB, nuddepeHIHATbHBIX
YpaBHEHHH, TeOpHH GYHKIIHH
KOMIDIEKCHOTO IIePeMEHHOTO B
HHKEHePHOHU JesITeIbHOCTH

OIK(Y)-1.1V1
JOTIK(Y)-2.1V1

VYmeer NIPpAMCHATE HU3YUYCHHBIE METOIBI
aJ'IFerI)I u aHaJimsa JULL peuieHust
CTaHJApTHBIX 3aJa4

OITK(Y)-1.131 JOIIK(Y)-
2.131

3HaeT OCHOBHBIC ITOHSTHS H TSOPEMBI
JIHHSHHOU M BEKTOPHOMU anreOpsl,
AHATUTHICCKOH TeOMETpHH, TEOPHU
JIMHEHHBIX IPOCTPAHCTB,
nuddepeHITHATLHOTO HCUUCTICHHS
(yHKIMH OJTHOM NepeMeHHOM




2. IHoka3zarTe,id M MeTOAbI OLICHUBAHUSA

ILnanupyeMble pe3yJIbTAThI 00YUeHMS TI0 TUCIUTLINHE Kox mnmimkaropa HaumeHoBaHue pa3jiesia MeToabI OLIeHHBAHMSA
Kox HaumeHoBanue JIOCTHIKEHUS JMCIMILIHHBI (oLIeHOYHBIe MePOTIPHATHS)
KOHTPOIMpPYeMoii
RKOMIT¢T¢HIIMHN (I/L]']]/[ ee
YaCTH)
P11 Branmeer E-S(’)Iﬁ(;(’)'l-ll » 1. JTunetinas anredpa KontposnbHas paborta
OCHOBHBIMH HMOHITHSAMH W METOIAMH JIHHCHHOI anreOpsl, - OHK%‘ ’1 2. BekropHas anrebpa U3
AHAMTHYECKOH reoMeTpun U Ju(epeHInaTbHOTO HCHHCICHIS ) ) 3. AHaTMTHYECKAs TEOMETPHS TeCTUPOBAHNE — HE3ABUCHMBII
(OYHKIMH OTHOH IIEPEMEHHON 4 BseacHue B aHAIH3 p
5. JTuddepeHInaTBHOE konTpose LIOKO
HCYUCICHUE (DYHKIMH OJHOH
TIEPEMEHHON
P12 Ymeer E.B(I)II%(IB(,)-MI » 1. JTunetinas anredpa KontposnbHas paborta
BBIMHUCTIATE ONPEIACIUTENH, BHIIONHATH JCHCTBUS C MAaTPHUIIAMH, - OHK%‘ o1 2. BekropHas anrebpa U3
7t BATb M i ' ) 3. AHATHTHYECKAS TCOMETPHS ' .
ccaeno % peartsb CI/ICTGMBIU JTHHCHHBIX anTeOpamICCKUX B TP TecTHPOBAHIE — HE3aBHCHMBIIA
VPABHCHWH;  NPOM3BOAWTH  JACHCTBHA  HAX  BEKTOPAMH, ~DBC/ICHUC B AHATH3 OKO
5. JTuddepeHInaTBHOE KOHTPOJIb L]
TCOMETPUYCCKH W AHAIUTHYCCKH IPEACTABILITH TPSIMYIO H .
. HCYUCICHUE (DYHKIMH OJHOH
TLTOCKOCTB; yfTaHaBJ'II/IBaTB B3aHMHOE PACTIONOKEHHS TPIMBIX TICPEMEHHOI
W TUIOCKOCTCH, IPUBOAMTH OOMIME YPABHCHHS KPHBBIX H
MOBEPXHOCTEH K KAHOHHYECCKOMY BHIY W CTPOUTH HX, HAXOIUTH
mpeacnsl  (DYHKOHH H  9HCAOBBIX  IOCTICIOBATCIIBHOCTCH,
HAXOJWTh TPOM3BOAHBIC, WCCICAOBATh (DYHKUHMH OJHOTO
TIEPEMEHHOTO U CTPOUTH UX Ipaukn
P13 | 3Haer HLYR(Y)-1.1 1. Jlnneitnas anre6pa Kontponbhas pabora
H.OIK(Y)-1.1. / 2B 5
anreOpy MAaTpHUI, OCHOBHBIC XapAKTCPHUCTHUKH MATpPHI, HX ILOIK(Y)-2.1 - BCKTOpHAA aareopa HJ3.
ONpe/IeICHAA U CBOIMCTBA; METOIbI PEIICHHA CHCTEM JTHHEHHBIX 3. AHATHTHECKA TCOMETPHS i
npea > AL D 2! 4 BBeeHHE B AHATI TecTtupoBanue — HeE3aBUCUMBIN
anreOpamIeCKux ABHCHHI, METONBI BCKTOPHOHN anrcOphI; ’
P yp A P p 5. Jupdeperuunansroe koHTposs LOKO

CBOHCTBA M YPAaBHCHUS OCHOBHBIX T€OMETPHUYCCKHX O0pa3oB
;OCHOBHBIC HMOJOKCHHA TCOPHH MPEACTOB, MPABHIA H METOIBI
HAXOXICHHUS TPOM3BOAHBIX (DYHKIMH OJHOH TEPEMEHHOM,
CXEMY IIOJIHOTO HUCCIICIOBAHMS (DYHKIMH

HCYUCICHUE (DYHKIMH OJHOH
TIEPEMEHHON




3. IIIkaja oueHHMBAHUA

[Topsimox opraHU3alMM OLEHUBAHHS PE3yJbTaTOB OOYYEHHS B YHHUBEPCHUTETE PETJIAMEHTHUPYETCS] OTHAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonb3yercsi OamibHO-pEHTHHTOBas CHCTEMa OLCHHBAHMS PE3yJIbTaToOB OOyueHus. HMroromas ouLeHka (TpaaulMOHHAs M JIUTEpHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJbTaTaM TEeKYIIEro KOHTPOJISI U MPOMEKYTOUYHON aTTecTaluy (MTOroBast peHTHHroBast OIleHKa - MakcumMyM 100 6asios).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia JJisd OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST
3aTaHMA

CooTBeTcTBHE

Tpamﬂj;nom—[oﬁ OLICHKE

OnpenesteHne OLIEHKH

90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY

70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB

55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI

o6yquI/1;1 C(I)OpMI/IpOBaHI)I, Ka4I€CTBO HCKOTOPBIX W3 HUX OLUCHCHO MUHUMAJIBHBIM KOJTHICCTBOM OanmoB

0% - 54% «Heyaosm» Pe3yapraTsl 00YUCHHS HE COOTBETCTBYFOT MHHHMAJIBHO TOCTATOYHBIM TPCOOBAHUIM
[MIxana oyt OLEeHOYHBIX MeponpusaTuii u nuddepeHupoBaHHOTO 3a4eTa / 3a4era
Cremnenn
copMupoBaHHOCTH| CootBeTcTBHE
bamn . OrmnpeesieHHe OLIEHKH
pes3yabTaToB TpaJUIIMOHHOH OLICHKe
o0yueHus
90% + 100% | 90+ 100 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY
70% + 89% 70 + 89 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB
55% + 69% 55+69 «Y I0BIL» [TpuemireMoe TOHMMAHWE TIPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
Pe3yIbTaThl 00YUCHH CPOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHECHO MHHIMAIbHBIM KOJIMUECTBOM OAJIlIoB
55% +100% | 55+100 «3aureHO» PesynbpraTsl 00yUeHHSI COOTBETCTBYFOT MHHHMAIIBHO JOCTATOUHBIM TPEOOBAHUIM
0% + 54% 0+54 «Heyznosmw»/ PesynbraTsl 00yueHHS HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPCOOBAHMIM

«He 3aurecHo»




4. llepeyeHb THUMOBBIX 3aAaHUH

O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

1. KontposnbHas paborta

Kontpoasnas padora «JInneiinast aaredpa»

BAPHAHT Nel
2 4 -3 1
1. /TaH onpeaenuTenb _§ 21 2 5 .
0 -1 13

@) 3amUImuTe Pa3IoKCHUE JAHHOTO OMPEACTATENA 0 YSTBEPTOMY CTOJIONY;
0) BBIMUCITATE ONMPEACTUTEITb, MOIYYHB MPSABAPHTEIILHO HY TH B KAKOH — MHOO CTPOKE HITH CTONIOLE.

X+2y—z=-1,
2. Pemmuth cucTeMy YpaBHEHHUI METOIOM OOPATHON MATpPHIIBL: 3y—z=1,
x+4y+z=5.

3HaucHHC X BBIMHCIHTH Takke MeToaoM Kpamepa.

3. UccnenoBaTh CHCTEMY HA COBMECTHOCTb U PEIIUTh METOAOM ["aycca

X, —X3—Xx, =2

2x; + x5, +3x;+2x, =0,
2%, + x5, +2x5+x, =0,
2%, + x5, +5x; +4x, =0,
2x; + x5 +4x5 +3x, =0.

4. Jlana cucteMa OMHOPOAHBIX JTHHCHHBIX YPABHCHUN

a) JIoKaxkuTe, 4TO CHCTEMA HMEET HETPHBHATIBHBIC PCILCHHUS,
6) Haiimute oO1iee peICHHUE CHCTEMBI,
8) HaliquTe PyHIAMEHTAIBHYIO CHCTEMY PEIICHUH.




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

. Ilpu KakuxX 3HAYCHUAX mapaMerpa A cncrema mmHeitHbIX YpaBHEHUIL

2 1 1,4
|
C PACIIMPEHHOM MATPHICH 1 A 13| coBmecrHa?
1 2% 114

Kontpoasnas padora no teme «BexropHast aaredpa»
BAPHAHT Nel
I Jannivernipe Bextopa: d = {4,52}: b = {3,0,1}; ¢ = {~1,4,2}:d = {5,7,8}.
1.Jloka3aTh, YTO BEKTOPHI d, b ,C 00pasyroT 6a3uc M HAHTH pasnokeHne Bekropa d B 3TOM Gasmce.

2. HaiiTi KOCHHYC YI7Ia Mexy Bekropamu d u b .

3. Haiitu amuny BekTOpa & = d + 2b +3¢.

II. Mauer vernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4:3.5).
4. Haiiru 065éM mapavunst ABCD u nnmny BeICOTH , Omymennoi w3 sepmusst 1) wHa rparns ABC .

5. Haiitu npoeKkuuro BEKTopa AB wua ock sexropa CD .

6. HaiiTe KOOpMHATHI BEKTOPA [(B—C; + TB),@ ].

q|=2,(p"9) =

Omnpeaemuts: a) KOCHHYC TYIOTO VIJIA MEKAY THATOHATAME, ©O) JUTHHY BBICOTHI, ONMYIICHHOH HA CTOPOH

I T I -
1L MapawieaorpamMm nocTpoen na Bekropax @ = p+4q, b = 5( p—q), tae ‘ p‘ =4,

KonTpoannasi padoTa mo TeMe «AHATHTHYECKAS TeOMETPHD>
BAPHAHT Nel
1. OmnpenenuTs NpH KAKAUX 3HAYCHISX ¢ TIPsIMas
(at+2)x + (@*-9)y +3d° - 8a+ 5 =0 mapamrensna ocu OX.
2. CocTraBuTb YPaBHEHHS MPAMbIX, TAPAJUICIBHBIX HPAMOH
3x - 4y - 10 = 0 m oTcTOoANIMX OT HEE Ha paccrosHue d=3

s

3




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

JlaHel BepImuHEI TpeyroasHUKA A(2,6), B(4,-2), C(-2,-6).
CocTaBUTh YPaBHCHHC BHICOTHI H3 BSPIIHHB A M YPABHCHHC MCAMAHBI W3 BEPIOHHEL C.

TTpHBECTH K KAHOHHYMECKOMY BHITY, HA3BATh H TIOCTPOHTH
KpuBBIE:  a) 16x7 + 25y° +32x - 100y - 284 = 0;
6) 37 -4y - 20x+24=0.

W3 obmux ypapHeHui npsiMoii ©  2x +y —37-9=0,
2x+ 3z+4=0
MOJTYYUTh KAHOHHYECKHE M MAPAMETPHUCCKOE YPABHCHHUS TIPSIMOM.

Hatitu mpoektmro Toukn A(1,2,0) HA MWIOCKOCTH
8 +oy+8z2-25=0.

ITocTpouTs TEMO, OTPAHUYEHHOE MOBEPXHOCTAMH
=z
x+ty=2
y=20,z=0.

Kontpoasnas padora mo teme «Bpenenne B ananms»

I Boiyucaums hpedeivl

l.

3.

5.

7.

3 >
n—% 303 11
x—1

x—2

\/n2 —4n

lim

2
.Vl .
lim i; 4. lim
2x x—o 3x
2 2
fim Y =31 6. lim —"
x—2 x—>01—cosx

6x2 + 2x .

>
2+1

2

x +1

fim [sz x 8. lim

x—oo\ X—1 x—0 X

In(x*> +2)~In2 |
2 2>




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

2x  x . _
9 fm & ¢ 10, 1im SN2 =x).
x—0 X 2 2x =2

1L Onpexemnts mopsitox 6. m. ou(x) mpn X —> 0 ormocurensno x:
l. a(x) =In(1+3/x* tgx), 2. a(x)=+2x+1-1.

III. Haiiti Touxku paspeisa GQyHKIMNM, yKa3ars ux xapakrep. Ilocrponrts rpaguk GyHKOHN B OKPECTHOCTH TOUCK
paspsiBa:

0, ecu x < O, 1
5 21—x 1
. f(x)=<x",ecu0<x<l, 2. y= , 3. y=—
b x°—4
x+2,ecnu x >1. Lol-x

Kontpoasnan padora
no teme «JlupdepeHnnansHoe NCUNUCICHNE (PYHKIHH 0JHOT O IIEPEMEHHOI 0»

BAPHAHT Nel
. HaiiTu npousBojHbIe C/eAyIOLINX QYHKIUN:
X
ctg(\ﬁ)
l.y:(ecosx+3x)2; 2. 3x+3y=x—2y; 3.y =(tg2x) 2,
i d’y
II. Haiita BTOPYIO MPOU3BOIHYIO E :
x2 x=cos(t/2), ,
Ly=——, 2 , 3. y=sin(x—y)
v2 .1 y=t—sint.
III. . Ioms3ysace npasmwioM JIonuTaasd HAUTH MPEACTIBL:
X
: x? 1 . . c05 /-
L lim -— 2. lm  (sin7zx) 2

x>l x—1 Inx x—=>1-0




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

1

IV IlpoBecTu NOMHOE HCCIEAOBAHUE (YHKIMH ) = X€ X ® mocTponTk €é Tpaduk




O].le]-[O‘[H],Ie MepOonpUATHAH le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,[[3]-[]/]]7[

HJ13. IIpumep BapuaHTa UHIUBUAYAILHBIX 3aJaHUN.

Nunennas anre6pa

1. BuuncnnTs onpemgensrens

[ 12 3 -1 2| |-7 -3 2 4
110 -1 o |72 011
Y42 4 2| Ve 213
=2 0 1 -1} |—-3 =2 2 1
2. Haitrsn marpuny X w3 ypassenns. Chenars nposepky
1 2 2 1 11 —15
2 1 -2 |- X= ( 2 -8 3
L2 -2 1 | 11 7 0
3. PewnTh cHCTEMEI JINHEHHLIX YPaBHEHMIT:
a) meronom Kpamepa, b) maTpuuHBM MeTomOM

3r + 4y — 22 = 26 l z+5y— 2= 5
a) r— y+3z=-2 b) { 3z +8y+z2=7T
l3r—3y+5:=—2 141'—[]y+:=10

4. Pemnth cucremsl meTonom [aycca

—3z3 +4zy = —
T —2z3 +3z4 = —4
3z, +2z» —5ry = 12
4r; +3rs —DHzj3 = 5

z; +3rs +2r; —2x4 435 = —1
zy —2rs Hx3 —Ty4 —Tp = 3
zry —4rs Hzxy +xT4 +T5; = 3
zy +2xr2 +z3 —x4 +x5 = —1

), +r2 —r3 +x4 =0
Ty, —x2 +zxz3 —xz4 =0
3z, 4z —x3 +x4 =0
l 3z, —xs Hz3 —x4 =10

’11 +3rs +5xy —4dzy = 1

5. HaitTtu cofcrBeHHBIe 3HAYEHNS W CODCTBEHHEIE BEKTOPHEI MaTpPHIL.

. 4 -3 —3)
-
a) A:( 4 2) by B=|1 2 1
-2 7
\ ‘ 11 2

AHanuTnyeckan FEOMETPUA Ha NNOCKOCTH

1. CocraBuTh YpaBHeHus NpAMBIX, Hpoxosix yepes Touky M(-T7;5)

a) napanaensto npsamoit 3z + 2y — 1 =0,
-1 y+d

2

b) neprenaukyaspro npsMoit




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

Tectuposanue —
HE3aBUCUMBIH
koHTposb LIOKO (PT1
u PT2)

Bomnpocsr:
1. C nomMouIpo 3J1€MEeHTapHBIX MPeodpa30oBaHMA PACIIUPEHHAS MATPHUIIA CUCTEMBbI IMHEHHBIX

1 -1 20110
00 00 0|
01 02010

YPaBHEHUM NPUBENEHA K BUAY 1 | Bribepure BepHbIe yTBEpKaeHUS, eciu 4 —

OCHOBHAas MaTpula CUCTEMBbI, Q — pacCcliupeHHadaA MaTpula CUCTEMBbIL
: mng(g) =2
: rang(g) =3
.rang(A)=2
.rang(A)=3

. CUCTEMa COBMECTHA
. CUCTEMa HECOBMECCTHA

—

NN R WD

2. Beicora tpeyronbauka ABC, onymennas us epmmnbt (', ecniu A(3;1;2), B(5;—3:6),
('(3;0;4) pasna

3. Paccrosinue mexny hoKycaMu 3JuUIUICa 5% +9y2 —30x+18y+9=0 pasmo

x=9r+1,
4. KocuHyc 0CTpOro yria Mexay mpameivu X+4 _y—-1_z+5 y paBeH
- y=0t,
10 2 11
z=3-2
5. YcranoBure cooTBeTCTBHE MEXKAY QYHKIMEH U e¢ nuddepeHnaaom
byHKIHS MIPOU3BOHAS
y =:/sinx _ cosx
dy =————dx
33/sin® x
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y:«/sinx dv = COosS X dx
2+/sinx
y= 1 dy = cosx ..
Vsinx 2+/sin’ x
y= 1 dy=-— cosx .
J/sinx 33/sin* x
COSX
dy = ———dx
4 23/sinx
d —;dx
Y 2+/sinx

1+x°

1 { ’ ] ,
o X 1
6. Onpenenure MOPSAOK MAOCTH OECKOHEYHO MaJIoi QYHKUUH —— < OTHOCHTEJBHO — IIPH X
X X

o0

K= )

7. OyHKIMS ) =6 x-e ** yObIBaeT st 3HaueHUd X
Lye (—o0;1/2)

2. xe(1/2;+00)
3. xe(—o0;=1/2)u(1/2;+x)
4. xe(=1/2;+00)

S xe(1/2:0).

HuddepenurpoBanHtbl

e UYro takoe onpeaenurens? [pu kaknx npeobpazoBaHUAX BETUUNHA ONPEACTUTEN HE MCHACTCS
e B xakux cayuasx onpeenuTens paseH Hya0? YTo creayeT U3 paBeHCTBA ONPEASTUTENS HYIO?
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# 3a4er

Haiite ompeneneHHe MUHOpPa W anrcOpanyeckoro JOMOTHCHHUS JIEMEHTA ONPEICITUTEIS.
Cdhopmynupyiite nNpaBUIo BEIYUCICHUS ONPEICTUTETS.

Kax ocyIiecTBastoTcst TUHESHHBIC OMEPALIMH HAJ MATPHULIAME?

Kak nepemuoskarorcs ase Matpuisl? CBoHCTBa POU3BEACHUS MATPHLI.

KaxoBa cxema HaxoxkaeHHs 0OpaTHOH MaTpHULIbI?

Jaiite onpenencHUs PELICHHS CUCTEMBI JTMHCHHBIX anreOpamdeckux vpaBHeHHH. Pacimmdpyiite
MOHSTHS «COBMECTHAS, KHECOBMECTHASD», «OMPEACIEHHANY, «HCOMPEACIEHHAS» CUCTEMEL.
Hammmre dopmyner Kpamepa. B xakom crydyae oHH mpyUMEHHMBI ?

Uro HazweiBaeTcs panroM matpunsl? Kax o Haxoxurces?

Chopmymupyiite Teopemy Kponekepa — Kamemmu.

[Ipr xakux YyCHOBHSAX CHUCTEMA JIHHEWHBIX anreOpanvueckuX YpaBHCHHH HMEET MHOMKECTBO
pemennii? Korma oHa HMeeT ¢IMHCTBCHHOE PELICHUC?

Omnumure metox ["aycca perieHus CHCTEM TUHEHHEIX YPAaBHCHUH.

Kakwue Hen3BeCTHBIC HA3BIBAIOTCS CBOOOIHBIMHE, a KAKHE OA3MCHBIME !

Kaxue ocoGeHHOCTH peleHus OAHOPOIHBIX CHCTEM THHCHHBIX anreOpanvecKux ypaBHEHHH Bor
3HaeTe?

Kak ctponrcs ¢yHmamMeHTaIbHAs CHCTEMA PEIICHUH ?

Kax BoIIONHSIOTCS THHEHHBIC Onepaii Haa BekropaMu? Kakosrl cBOHCTBA 3THX onepanuii?
Kaxue BexTopa Ha3bIBAIOTCS THHEHHO 3aBUCHMBIMH, & KAKHC THHCHHO HE3aBUCUMEBIMU ?

Uro takoe 6azuc? Kakue Bekropa o0pa3yroT 0a3UC HA MIOCKOCTH U B MPOCTPAHCTBE?

Kaxoii Oazuc Ha3BIBAIOT ACKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

Uro HaszbBacTCs CKAApHBIM mpousseacHueM BekTopos? Kakoswl ero ceorictBa? s perueHus
KaKHX 33024 U KaK OHO MOXKET ObITh HCIIONTb30BAHO?

Uro HasbiBacTCs BEKTOPHBIM mpousseacHueM BekTopos? Kakoswl ero ceotictBa? [ms perueHus
KaKHX 33024 U KaK OHO MOXKET ObITh HCIIONTb30BAHO?

Uro HaspiBacTCS CMELIAHHBIM Ipou3BeicHeM BekTopos? Kakoesl ero ceolictea? Jlns perueHus
KaKHX 33024 U KaK OHO MOXKET ObITh HCIIONTb30BAHO?

3anumuTe B BEKTOPHOH U KOOPAWHATHOH (opMax yCIOBHS KOJTHHEAPHOCTH, OPTOrOHAIBHOCTH
1 KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsamas nUHEA HA IITOCKOCTH, €& 00IIee YPaBHEHHE

Jaiite MOHATHE HOPMATBHOTO M HANPABISIIONIECIO BEKTOPOB MPAMONW HA IUIOCKOCTH, YINIOBOTO
ko3¢ dunueHra.

JanumuTe paszauYHbIC BHIAB MPIMOH M VKAKATE TEOMETPHUYECKHH CMBICT NapaMeTpoOB
VpaBHCHHL.
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3anuImuTe YCIOBHS MApaICTbHOCTH U MEPHCHAMKYISPHOCTH HPSMBIX HA IUIOCKOCTH B CIVUae
Pa3THYHBIX BUAOB VPABHCHUH MPSIMBIX.

Kax HaiiTi TOUKy mepeceucHHs MPSIMBIX Ha IIOCKOCTH?

Kax BbIMUCIAETCSA PACCTOSHUE OT TOYKH IO MPSIMON Ha MIOCKOCTH?

Jaiite onpeneneHue 3IIIUICA U 3aNHIIHTE €0 KAHOHUYCCKOE YPABHCHUC.

Haiite onpenencHue THICPOONBI H 3AMUITUTE €€ KAHOHUIECKOE YPABHECHHE

Haiite onpenencHue napabomsl U 3aIAIIATE €€ KAHOHHIECKOES VPABHCHHE

Hznoxure cxemy npuBeacHHs oOIIECro YpaBHEHUS KPHBOHM BTOPOrO MOPAIKA K KAHOHUYCCKOMY
BHIY.

Haiite moHATHE ONAPHONW CUCTEMBI KOOPAMHAT.

Onummre napaMeTpuIecKUi crnoco0 MOCTPOCHHS JTUHUH Ha MIIOCKOCTH

[TnockocTs, €€ obiee ypaBHEHHE

Kak onpenensercs B3anMHOE PacmoIOKEHNE MIIOCKOCTEH? 3AMUIINTE YCIOBHUS MAPaLICIbHOCTH
U NEPICHANKYIAPHOCTH MIIOCKOCTEH.

Kak BeaucIsieTcs pacCTOSHUE OT TOYKH IO TIOCKOCTH ?

JanuImuTe pasAddHbIC BHIBl YPABHCHHM NPSAMOH B MNPOCTPAHCTBE M TMOSCHUTE CMBICT
MapaMeTPOB, BXOJSAIIUX B YPABHCHHSL.

Hznoxure cxeMy MpUBEACHUS OOINUX YPABHCHHH MPIMOU K KAHOHHYCCKOMY BUAY.

Kak onpenenuTs B3aMMHOE pacioloKeHNUE IPSMBIX B IPOCTPAHCTBE?

Kax BBIMUCISETCSA pACCTOSHUE OT TOUYKH IO MPIMOU B IPOCTPaHCTBE?

Kak onpenenuts B3anMHOE pacronoKEHUE NPSMOH H IIIOCKOCTH?

Kak nmmercs Touka nepeceucHus MPSIMON U IIIOCKOCTH ?

HazoBute moBepXHOCTH BTOPOro MOPSAKA U HAMHUIIUTE UX KAHOHUYECCKUEC YPABHCHHSL.
ChopMmynupyiiTe HOHATHE NPEAEIa YHCIOBOH MOCIEIOBATEIEHOCTH

Chopmynupyiite moHsTHe mpeaena GyHKIHUN OTHON NEPEMEHHON

Uro Takoe OJHOCTOPOHHHUE MPEACb (PYHKI[HH B TOUKES?

Chopmynupyiite nOHATHI GECKOHEUHO MATIOH B GECKOHEUHO GONBIION Npu X —> d dywimm

IlepesIit 1 BTOPOI 3aMeUaTENBHBIE TTPEIEITBL

Kax cpaBHuBaroTcs OeckOHEUHO Manmbie BemUuuHBI? YUTO Takoe OTHOCHTENBHBIA MOPSIIOK
masoctu?

Kakue OcckoHeuHO  Manmble  HasbBalOTCA — JKBHUBaNeHTHRIMH?  [lpmBeante  mpuMepsr
SKBHBAJICHTHBIX OECKOHEYHO MAJIBIX.

Kaxumu ceoiictBamu 00nagarot (yHKLUNH, HENPEPHIBHEIC HA 3aMKHYTOM HMPOMEKYTKE?

Uro moHMMaroT noa TouKkoi paspria GyHkuu? Kakue paspeiBbl pa3niiaor?

Kak cBs3aHBl NOHATHS HEPEPBIBHOCTH U AU depeHINPYEMOCTH PYHKIHH B TOUKE?




O].le]-[O‘[H],Ie MepOonpUATHAH

IIpyvepbI THITOBBIX KOHTPOJIHLHBIX 32 JaHII

e  3anumure npasuia guddepeHIupoBanns 0OPaTHOH U CI0KHON (HYHKLINH.

e Janumure npaBwia JuGPEPCHUUPOBAHNS HESIBHO 33JaHHOH (QYHKUMHM M (QYHKIHH, 33JaHHOU
MapaMETPUUYCCKH.

e UYro takoe audpdepennman gyaxipu? Kakos ero reoMerpuueckuii cMbici?

e  Kaxumu coiictBamu obnanarot guddeperuppyemoic GyHKIHN?

e Kaxk naxoxasarcs guddepeHIHaNbl U NPOU3BOIHBIC BHICITUX TOPIIKOB?

e  ®dopmyma Teiimopa

e Yro takoe Touka skcTpemyma pyvakmun? Kaxue Toukn skcTpemMyma ObIBaroT?

e HeoOxoxnmoe ycioBHe CYIIECTBOBAHMS SKCTpeMyMa 1 auddepeHuupyeMoi GyHKIUH

e JlocTaTouHBIC YCIOBHSA CYIICCTBOBAHUS KCTPEMYyMa

e (Cxema mccrenOBaHHS HA SKCTPEMYM (PYHKIIMH OZHOTO MEPEMEHHOTO

e (xema HaxOXKICHUS HaWOONBIICIO M HAUMCHBINCTO 3HAYCHHS (QYHKIUH HA 3aMKHYTOM
MPOMEKYTKE.

e JlaiiTe onpeacncHUE BHINVKIOCTH U BOTHYTOCTH KPUBOH HA MMPOMEKYTKE.

e Kakue TOuKH HA3BIBAKOTCS TOYKAaMU neperuda’

e Yo HazeiBacTca acumnrorol rpaduka pyakumm? Kakne acumnTorsl paznnyaror?

e B uem cocrour mpaBuwio Jlommrans? A packphITHS KaKMX HEOMPEACIEHHOCTEH OHO
MPUMCHSCTCS?

S. MeTtoanuecKHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

Hpouej];y Pa MPoOBeIeHU A OLICHOTHOI'O MEPOITPUATHA U HeOﬁXOI[I/IM],Ie MeToAu'eCKHe YRasaHUuA

1.

KonTponbHas pabora

B cemecTpe CTVICHTHI BHIIOTHSIOT 5 KOHTPOIBHBIX Pa0OT, COACPKAHUEC KOTOPHIX OXBATHIBACT BCC PAa3ACIEL.
Kaxxnomy crymenty Beigaetcs cBoll BapuaHT. KoHTpoabHBIE paboOThl POBOAATCS B Yachl NPAKTHUCCKHUX 3aHATHH. 3a
KOKAYID KOHTPONBHYIO PabOTy MAaKCHMaJbHBIA Oannm oOmpenensercs B COOTBETCTBUE C PCHTHHI-ILIAHOM
JUCUHATITUHBL.

Kpurepun onenku 3aqanus:

bamniel 32 KOHTPONBHYIO paboTy MOMYYAIOTCS YMHOXKEHHEM MaKCHMAIBHOTO OaJlia, MPEAyCMOTPEHHOTO 32 HEE B
COOTBETCTBHE C PEHTHHT - INITAHOM, HA JOJIIO BEPHO BHITIOTHEHHBIX 33JaHUH.

V3

B cemectpe cryaentst Beinoaasior 7 MJ13 mo Bcem pazaesaM nporpaMMbl JUCHUILTHHBL. Y KaXKI0TO CTYACHTA B
rpynmne cBoit BapuanT M3, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTABE
TPYIIIEL.
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N]I3 pa3MmeineHsl B 3ICKTPOHHOM KYPCE O AUCLIUILIHHS.

Pemenue kaxmoro 3aaanus JOKHO ObITh MOAPOOHBIM, € BKIKOUCHHEM MMPOMEKYTOYHBIX PACUETOB, PACCYKICHUM,
NOSCHCHUIA, ¢ YKA3AHUEM MCTIOb30BAHHBIX METO0B U (opmyit. 3aJaHIE BBICHLIAETCS] OTACNBHBIM (hailioM,
ykazpiBaercss ®UO, rpymnma.

Kpurepuu ouennpanus

3amaHue CYUTACTCS 3aYTCHHBIM, €CITH BHIIIONHCHO OONee MOIOBUHEI 3a1aHUH

Ecnu 3ananue He 3a4TeHO, paboTa BO3BPALIACTCS CTYACHTY HA TOPabOTKY.

CTyaeHTBI MOT'YT UCIPAB/ISTh HCBEPHO PCIICHHBIC 33JaHU U CAABATh HA MOBTOPHYIO MpoBepKy. [Ipenoxasarenp
MOKET Y4€CTh UCTIPABICHUS U J00ABUTH Oa/LIbl K TIPCABLAY UM

TecTupoBaHue — HE3aBUCUMBII
koHTpojbs LHOKO

B cemectpe crymentel mpoxomat msa pyoexsbeix TectupoBanHusa (PT1 um PT2) Bo Bpems koH(epeHU-HEAenH B
CEPEAUHE W KOHIC TEKYILIETO CEMECTpa COoryiacHo pacnucanuio. PyOexHoe tectuposanue (PT) mpoBogutcst B
koMIbloTepHOU (hopme B on-line pexxume. [IpomomxkurensHocTh TecTrpoBanusd — 90 muHyT 63 mepepriBa. Otcuér
BPEMCHHM HAYMHACTCS C MOMCHTA BXOJa CTyAcHTa B TecT. MHCTpYKTaX, MPEALICCTBVIOIIUI TECTUPOBAHUIO, HE
BXOAWT B YKazaHHoe BpeMs. CTYICHT MOXKET 3aKOHYNTH BHIIONHCHHE TecTta 10 HCTECUCHHUS OTBEASHHOTO BPCMCHH.
PT HaneneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HAHHM, YMCHHH M BIAJACHHH, MONYYCHHBIX CTYICHTAMH 32
OTIPEIECTCHHBIHN MPOMEKYTOK OOYICHUSI.

Kaxapiii BapuaHT Onieta MOASTHPYETCS KOMITBIOTEPOM IO 3aJaHHBIM Pa3fciiaM XUMHH U coaepkut 20 3a1aHui.
CTyICHTH BHOCAT OTBETHI B KOMIIBIOTCP, HO BCE PCLICHHS W TOSCHECHUA MpoBoAaT Ha Oymare. [lo oxoHuanun
TCCTUPOBAHHS TMPEMOJABATENIO BBIIACTCS MaTpula OTBETOB W CYMMapHBIH pedtmHr 3a Ttect. OOcyxacHHE
PE3VIBTATOB TCCTHPOBAHUS MPOBOIUTCS HA KOHCYIIBTALIHH.

Kpurtepun oueHKkH 0JHOT0 3aAaHHS;

L4 3a KAKA0C MPAaBUIBHO BBITIOJITHCHHOC 3aJaHUC BBHICTABJIACTCA 1 TecToBBIH 621.]'[.]'[;
® 32 HCIPABHIBHO BBHIMIOJTHCHHOS WM HEBBIMOIHCHHOC 3aaHHE BhICTaBsieTCst 0 Gamios;
L4 AJIsL SaﬂaHI/Iﬁ C BbI60pOM HCCKOJIBKUX IMPABUJIBHBIX OTBCTOB, SaﬂaHI/Iﬁ Ha COOTBCTCTBUC U YCTAHOBJICHUC
MOCJICAOBATEIBHOCTH MPEIYCMOTPEHO YACTUYHOC OLICHUBAHHE.
MaxkcumanbHbIH cyMMapHbIi TecToBbIi Oamt 3a kaxaoe PT cocrasmser 15 6annos.
3a 2 uemenu g0 PT CTyACHTBI MOTrYT O3HAKOMHUTCS C JCMOHCTPALIMOHHBIM BApUAHTOM OWJICTA, KOTOPBIH
pacmonaraercss Ha caiite http://exam.tpuru B pazgene «MeponpusATHS», M MOXKET OBITh BBIIIOJHCH KaXKIBIM
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CTYACHTOM HCOTPAHHUYCHHOC YHCIIO Pas.

Jna cmyodeumos, ne npoweowux PT 6 nepuod npoeedenusi mecmuposanus NO YEAXHCUMEIbHON npudume,
MPeOYCMOMPEHA 603MOUCHOCHIL MECHUPOBAHUS 8 PE3ePEHbITl OeHb, KOMOPbLII HAZHAYAEMCS CPA3Y NOCe KOH(pepeHYy-
Heoen.

Ipu pesynomame pybdesicnHozo mecmupoganus 6 0aii06 u meuee, 00yHAUWUMCE NPedOCmAasiiemes 6 nepuoo
mekyueti NpoMeNHCYmOuHOl ammecmayy 603MOHCHOCMb noemopro npotimu PT' 6 pezepeanbiii Oenv, cocnacosanHviil
¢ bropo pacnucanuii TI1V.

HuddepenunpoBaHHbIi 3a4eT.

JuddepeHunpoBaHHbBIN 3a4eT OCYIIECTBIISICTCS B COOTBETCTBUU ¢ [loj10KEeHEeM O IPOBEICHUN
TEKYIIEero KOHTPOJIS U MPOMeKkyTouHOM attectanmu TITY. U Toroseiii 6at onpenessieTcss CyMMHUPOBAaHUEM
0aJJIOB 32 BCE OLIGHOYHBIC MEPOTIPHSITUS TEKYIIETO CEMECTpa.




