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1. Poab gucummiannbsl «MartemaTuka 1.1» B popMupoBaHNH KOMIETeHIMA BbHIITYCKHUKA:

DJiIeMeHT CocTaBasilole pe3yJbTaTOB OCBOCHHs (JeCKPUNTOPbI KOMIeTeHIHii )
o0pa3oBaTeJib HOIi
Cemect | Kon HaumenoBanue
NPOT PAMM bl
P KOMIIETe HIINH KOMIIETEHIINH Kon HanmeHoBanue
(ancuumimnHa,

npaktuka, I'MA)
Crnocoben ocymectsmsams | YK(Y)- BrnageeT ompITOM MpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK M MaTeMaTUYECKUX METOJ0B
KPUTMYECKUI aHaJu3 1.B1 U MOJeel Wi pelleHus 3a4ad TeOPETHUECKOTO U MPUKIAJHOTO XapaKTepa
IpOONEeMHBIX CUTyanuit YK(V)-

YK(Y)-1 P & ) VYMeer pelaTs 3a1a4y TEOPETUYECKOIO U MPUKIAJHOTO Xapakrepa

HA OCHOBE CUCTEMHOIO 1.V1
MOJIX0/1a, BRIPAbaThIBATH YK(Y)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MAaTEMAaTHYECKHE METO bl TEOPETHIECKOTO
CTpaTeruio ACHCTBUI 1.31 Xapakrepa
Cnoco6eH pemaTh Brmazeer MaTeMaTHYECKUM ammapaToM aareOpsl u aud ¢ epeHnnaNIbHOTO UCUHCICHUS
CTaHJApTHBIEC 3aJa4K OIK(Y) | ¢byHKIMM OAHOMN M HECKOJBKUX IEPEMEHHBIX NIl MPOBEICHUS TCOPETUIECKOTO
npodeccuoHanbHOI -1.B1 HCCIICIOBAaHHUS U MOJCIUPOBAHUSA (PH3UICCKUX U XUMHUIECKUX IPOIIECCOBH SBICHHUH, a

Matemamka 1.1 1 JIeATEIIbHOCTH Ha OCHOBE TaKXKe, Ul peHIeHust Ipo (¢ ecCHOHANBHBIX 3a4a4

' UH()OPMAIMOHHON 1 OIK(Y) | YMeer mpuMeHSTh N3yUCHHBIC METOABI aIreOphl U aHAM3a JUI1 PEIICHHUS CTAHAAPTHBIX
oubmiorpaduueckoit -1.V1 3a/1a4
OTIK(Y)-1 KYIPTYPHI €
IIpUMEHEHHEM
HH(POPMAINOHHO- N . .
3HaeT OCHOBHBIE TIOHATHS U TEOPEMBbI INHEHHON U BEeKTOPHOH anreOpsl, aHATUTHUECKOH
KOMMYHHKATHOHHBIX OIK(Y) eoMe TEO el OCTpaHC ¢dbdepeHnmnanbHOTO NCUHCIe i)
. TreoMeTpUH 1Y JIMHEHHBIX 11 HCTB HIMAJIbHOTO UCYMCICHHUA ()YHKINU
TEXHOJIOTUH U C yU4ETOM -1.31 va » 0P pocip » FH peHI yHKI
o OJTHOHM M HECKOJBKUX MEPEMEHHBIX

OCHOBHBIX TpeOOBaHMIA
“HPOPMaLNOHHON
0e30nacHoCTH

2. INokazare,id 1 MeTOALI OLle HUBAHNS

I1;1aHHpYeMble pe3yJIbTaThl 00y YeHHsI 110 TUCIHILTHHE Kon nnnnkatopa Hanme HoBaHue pa3geia Me ToAbI 0 LIEHUBAHHSI
Kox Haume HoBaHue 10 CTHKEHHS JUCIMILI HHBI (o11e HOYHBIE MEPONPUATHsT)
KOHTPOJIHPYeM Ol
KOMIIe TeHIIMH (MJIH ee
4acTH)




PJI1 | Brageer VK(Y)-1 1. JIuneiinas anre6pa KonTponsHas paboTa
OCHOBHBIMU TOHATHAMHM M METOJAMH  JMHEHHOW ajreGpwl, 2. BexropHast anreGpa U3
QHAJMTAYECKON reome OIK(Y)1 ' '
Tpun 1 i GepeHINaTbHOTO UCYUCIICHHS 3 AHATHTHYCCKAS
HKLUH OJHOM W HECKOJIBKUX IIePeMEHHBIX i
(ymcuam o P reOMETpHUS Ok3ameH
4.BBesneHue B aHAIN3
5. Muddepenuansuoe
UCcUuCIeHUE QYHKIUU
OJIHOW IIEPEMEHH O
6. Muddepennuanbaoe
UCYHCITICHHE PYHKINH
HCCKOJIBKUX ITEPEMCHHBIX
P2 | Vmeer VK(Y)-1 1. Jlunelinas anreGpa KonrponbHas pabora
BBIYKCIIATH OIPECIUTENH, BBINOJHATh ACHCTBUS C MATPHULAMH, . )
P % P OIK(Y)-1 2. Bexropnas anreOpa nas3
UCCIEI0BATh M PEIaTh CHCTEMBI JMHEHHBIX anrebpandecKux 3. AHATUTHYECKAS
ypaBHEHHUii;  NPOU3BOJUTL  AEHCTBHS  HAJ  BEKTOpaMU; reoMeTpHs Dx3aMeH
rEOMETPUYECKH M AHAIMTMYECKA INPEICTABIATh MPAMYIO H
4.BBesieHue B aHAIN3
[UIOCKOCTh, YCTAHABIIUBATH B3aUMHOE PACIIOJIOMKEHHUS MPIMBIX 5
U IUIOCKOCTEH; MNPUBOIMTL OOLIME ypaBHEHUS KPUBBIX U Hudbepennnanproe
MOBEPXHOCTEH K KAHOHMYECKOMY BHIY M CTPOMTb MX; HAXOJHTh MCUHMCICHUE PYHKIMH
npeneiabl  (QYHKIMA M YHCIOBBIX  IIOCJIEIOBATEILHOCTEN; OAHOU IICPEMCHHON
mpdepeHMpoBaTh M UCCICIOBaTh (OYHKIMH OJHOIO U 6. duddepennuaibaoe
HECKOJIbKUX TePEMEHHBIX HUCUUCIICHUE (bYHKHI/II/I
HCCKOJIBKUX IIEPEMCHHBIX
P13 | 3naer YK(Y)-1 1. JIuneiinas anre6pa KonTponsHas pabora
anre6 MaTpHIl, OCHOBHBIC XapaKTCPUCTUKH MAaTpHI], HX 2. BekTtopHas air .
py Matp pakTtep QY OTK(Y)-1 eKTOpHas airebpa nas3

OIpeJIeNIiCHHs] U CBOMCTBA; METOJbI PELICHUS CUCTEM JIMHEWHBIX
aqreOpanvecKnx YpaBHEHUH; METOJbl BEKTOPHOHW ayreOphl;
CBOMCTBA M YPaBHEHHUS OCHOBHBIX T€OMETPUYECKHX 00pa3zoB
;OCHOBHBIE IOJIO)KEHUSI TEOPHUU MPENENIOB; MpaBUia U METOJIbI
HAX0XKJEHHS MPOU3BOMHBIX (YHKUMH OJHOW U HECKOJBKHX
MEPEMEHHBIX, CXeMY MOJIHOTO UCCIIeA0BAaHHUS (yHKIMU

3.AHanmuTHYeCKas
reOMeTpuUs

4.BBenenune B aHaIu3

5. ludpepeniimansroe
MCYHCIICHUE PYHKIHH
OJIHOW IEpEMEHHOM

6. Audpepennmansroe
WCYHCIICHUE QYHKIHH
HECKOJIBKUX MEePEMEHHBIX

DK3aMeH




3. IlIkaja oneHNBAHUA
HOp?I)]OK OpFaHI/I3aIII/II/I OILICHUBAHUS p€3y.]'II)TaTOB 06y‘-ICHI/I$I B yHI/IBepCI/ITeTC pCFJIaMCHTI/IpyeTCﬂ OTACIIBHBIM JIOKAJIBHBIM HOpMaTI/IBHLIM AKTOM —

«Cucrema oneHUBaHUs pe3ynbTaToB 00ydeHust B ToMckoM monuTexHuueckoM yHuBepcutere (Cuctema oneHuBaHUs)» (B ICHCTBYIOIEH PelaKIuu).
Hcnionbiyercs OGauibHO-PEHTHUHIOBAsE CHCTEMa OLIGHWBAHHS pe3ylnbTaToB oOydeHus. WToroBas oueHka (TpaJuIlMOHHAs WU JIMUTEpHAs) MO BHJAM
yuebHOM nestenpHOCTH (M3ydeHue mucnuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBAHHWE, MPAKTHKH) OMNpEACNIeTCS CyMMOW OaioB IO
pe3ylbTaTaM TEKYIero KOHTPOJIS U MPOMEXKYTOUHON aTTecTalluy (MTOroBasi pedTHHTOBas olleHKa — MakcumyM 100 6arioB).

Pacnipenenenne OCHOBHBIX W JIOMOJHUTEIBHBIX OalioB 3a OIEHOYHBIE MEPONPUSTHUS TEKYIEro KOHTPOJIS W HPOMEXYTOYHOW aTTecTalluu
YCTaHABIUBAETCS KaJIEHJAPHBIM PEUTUHT-ILIAHOM JUCIUTUINHBI.

PCKOMCHI[yeMaH mKajJa 11 OTACIBHBIX OICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O U TCKYHICTO KOHTPOJISI

% BBITIOJIHE HUSI 3anal—msJC 00TBETCTBHE Tpa}ll/llll/IOHHOi;l OLICHKE| (0] npejiejieHue 0 HeHKH
90% + 100% «OTmuHO» OnmyuHoe MOHMMAaHUE NMpeIMeTa, BCECTOPOHHUE 3HAHMSI, OTVIMYHbIE YMEHHS U BJIAJICHUE OMBITOM IMPAKTUUECKOU NEeITebHOCTH
70% -+ 89% «X0opo1o» JlocTaTouHO MOJIHOE MOHMMAaHUE IPEAMETA, XOPOIUUE 3HAHUS, YMEHHS U OIBIT IPAKTMYECKOU NEATEIbHOCTH
55% +69% «YI0BILY [IpueMyieMoe NOHUMAaHUE IPEIMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHUS U ONBIT IPAKTUYECKOM AESTENbHOCTH
0% + 54% «Heymosmy» Pe3ynbTaThl 00y4YeHUSI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEeOOBaHUSIM

[Mkana s OLEHOYHBIX MEPOIIPUATUM IK3aMEHA

% BBINOJIHE HUS JK3aMeH, CooTBeTcTBHE
3a/1aHUM IK3aM e Ha 0aana TPaAHLHOHHO M OlICHKe Ompeeaenne onericn

90%+100% 18 +20 «O1TmuHO» OmmyHOe MOHMMAHUE MIPeAMETa, BCECTOPOHHHUE 3HAHMS, OTIIMYHBIE YMEHUS U BJIAJCHUE ONBITOM IMPAKTUUECKOU NEeITeIbHOCTH,
HeoOXOAMMBIC Pe3yJIbTaThl 00y4eHus c)OPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0ajuioB, OJIM3KUM K MAaKCHMAaJIbHOMY

70% - 89% 14 +17 «Xopo1oy JlocTtaTouHOo MOJHOE MOHUMAaHHUE MPeAMEeTa, XOPOIIUe 3HAHUS, YMEHHSI U OIBIT IPAKTHYECKON NeATeTbHOCTH, HEOOX0OAUMBbIe
pe3yabTatel 00ydeHus chOpMUPOBAHbI, KAUECTBO HU OJJHOTO U3 HUX HE OLICHEHO MUHUMAJIbHBIM KOJMYECTBOM 0ajlioB

55% - 69% 11 +13 «Y IOBIL» [TpuemileMoe MOHUMaHKE IPEIMETa, YIOBICTBOPUTEIILHEIC 3HAHHS, YMECHHUS U OIBIT IPAKTHYECKOH NEATeIFHOCTH, HEOOX0 MMBbIC
pe3ysbTaThl 00y4eHUs cHhOPMUPOBAHBI, KAYUECTBO HEKOTOPBIX M3 HUX OIICHCHO MUHUMAJFHBIM KOJMYECTBOM 0auioB

0% - 54% 0+ 10 «HeynoBi» Pe3ybTaThl 00y4YEHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPeOOBaHUSIM

4. TlepedyeHb TUIOBBIX 3aJaHUI

O 1e HOYHbIE M EePONPHSITHS IIpuMe pbI THIIOBBIX KOHTPOJILHBIX 321 AHHI
1 | KonTposbHas paborta Kontponsnast paGotra «J/InHeiinas anrepa»




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

BAPUAHT Nel

1. lan onpenenurensb 3 2

a) 3anuimmTe pas3noKeHUue JAHHOTO OTPECTUTENS IO YeTBEPTOMY CTOJIOIY;
0) BBIYUCIUTE OTPENICIUTENb, TIOJIYYUB MPEABAPUTENHFHO HYJM B KaKOW — JIMOO CTpOKe WM CTOJIOIIE.

X+2y—z=-1
2. PemuTe cucteMy ypaBHCHUH METOZOM OOpPAaTHOI MaTpPHUIIbL: 3y —-z=1,
X+4y+2z=>5.

3HaueHrue X BBIYHCIUTH TAKKE METOJIOM KpaMepa.

3. I/ICCJ'ICZ[OBaTb CHCTEMY Ha COBMECTHOCTh U PEIINTH METOIOM Faycca

X+ Xy + X3 =4

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

} 5 2%, + X, +2X5 + X, =0,
4. I[aHa CUCTEMA OJHOPOIHBIX JIMHCUHBIX YpPaBHCHHU 2X1 + X2 + 5X3 + 4X4 — 0’
2%, + X, +4X; +3x, =0.

a) Jloxaxwute, 4T0 CUCTeMa HMeeT HeTPUBHAILHBIE PEIICHHUS;
6) Haiigute o01uee pemeHne CUCTEMBI;
6) HaiimuTe (pyHIAMEHTAIBHYIO CUCTEMY PEIICHHH.

. Ilpu Kakux 3HaYEHUAX Napamerpa A cucrema mueitnbix ypaBHEHUH




HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

O 11 HOMHEC MepOTpPHATHA
2 1 1 4

C pacuUIMpeHHO MaTpHIIei 1 2 1 3| cosmectna?
1 20 1:4

KourposibHast paGora mo teme «BekropHasi ajareopa»
BAPUAHT Nel

| Jdanst uernipe pexropa: a ={4,5,2};b ={3,01}; ¢ ={-14,2};d ={5,7,8}.

1.Jloka3ath, uto Bektopsl a,D,C 06pasyioT 6asuc i HAlTH pa3NoKeHHE BEKTOPA d B s10M Gasuce.

2. Haifth KOCHHYC yIia Mesly BEKTOpaMH & u b.

3. Haiitu nymHy BekTopa g =a+ 25 +3C.

Il. Tamer wersipe Touxu: A(1;3;0), B(4:1,2), C(3;0;1), D(—4;3;5) .
4. Haittu 06bém mupamuast ABCD u wmny Bbicots! , onymiennoii u3 Bepumasl D wa rpans ABC .

5. Haiin mpoeximio Bektopa AB na ock Bexropa CD .

6. Haiitu koopMHATEI BEKTOpa [(Eﬁ + ATB),KBE] :
I - ~ .
lll. TapaatesorpaMM moctpoen Ha Bektopax a = P+ 4(, b= E(p - C{), rae |p| =4, |q| =2, (p"q) = %

OmpenenuTs: a) KOCHHYC TyIOTO yIVIa MEXIy AHaroHamsMu; O) UIMHY BBICOTHI, OIYLICHHOW HA CTOPOH

KontposibHasi pagoTra 1o TeMe « AHAJIUTHYECKAS TeOoMeTpHs
BAPUAHT Nel

[a—

OnpeennTs TPU KAKUX 3HAYCHHUAX @ TIpsAMast
(a+2)x + (@?-9)y +3a?- 8a+5=0 napamensHa ocu OX.
2. CoCTaBUTh ypaBHEHHs MPSAMBIX, MapaUIebHBIX MPSIMOM
3x - 4y -10 = 0 u oTCTOAIKUX OT Hee Ha paccTostuue =3
3. [ausl BepumHbl Tpeyroibuuka A(2,6), B(4,-2), C(-2,-6).
CocTaBUTh ypaBHEHHUE BBICOTHI M3 BEPIIMHB A U ypaBHEHHE MEMaHbl 13 Bepumubl C.

4, HpI/IBeCTI/I K KaHOHHUYCCKOMY BUAY, Ha3BaTb U IMIOCTPOHUTH

kpuBble:  a) 16x%+25y2+ 32x-100y- 284 =0;




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

6) 32 -4y -20x+24=0.

U3 o6wmux ypaBHeHHH mpsiMmoii: 2X+Yy—3z2-9=0,
-2x+  3z+4=0
HOJyYNTh KAHOHUYECKHE ¥ MapaMeTphUYecKoe ypaBHEHHs IPSMOM.

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

[locTpouTs TEn0, OrpaHUYEHHOE NOBEPXHOCTIMHU
x2=z
X+y=2,
y=>0,z=0.

KOHTpOJIBHaﬂ pa601a no teMe «BBeeHne B aHAIU3)

I Boruucaums npedebl

2_
jim Y040, 2. lim

. Nn—oo 3{2n3+1 ' ' n—oo n—l ’

V1+x2 6X2 + 2x

lim ——— 4, lim ———=;
x—1 2X X—>00 3x2+1
[,2 2
_q_ i X
. lim X—31; 6. lim ——:
Xx—2 X—2 x—01—C0os X
x2+1 )
) X+2) x -
hm( j . 8. lim NOC+2) -2,
x—oo\ X—1 x—0 x2
2X X -
. et —e . SIn(2—-X
im ——: 10. lim ( )

T x>0 X x>2 /2% —2




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

Il. Onpegesmurs mopsiok 6. M. o(X) mpu X —> 0 ornocureasno x:

1. a(x) =In(1+3/x? - tg x), 2. o(x) =2x+1-1.

I1l. Haiitu ToukM pa3spbiBa (YHKIMH, YKa3aTh MX XapakTep. IlocTpoumTh rpaguk (pyHKIMH B OKPeCTHOCTH TOYEK
pa3pbiBa:

0, eciu x <0, 1
21-x 1
1. f(xX)=<x? ecuu0<x<1, 2. y = 1 3. y= 7 4
X —
X+2, ecnu X 2 1. 11X

KonrposibHasi pagora
no teme «/Inddepennuanboe ucumciaenne GyHKIUHA OTHOIO TEepPeMEHHOI 0»
BAPUAHT Nel

. HaiiTu mpousBogHbIe ciaeAyOUmX GyHKINN:

ctg(\ﬁ)
1y = (eSOSX 4 3x)2. 2 3X+3Y =x-2y. 3 y=(@g2x) 2",

d?y
Il. Haiitn BTOpyIO MPOU3BOIHYIO F :
X
X2 X =cos(t/2), )
LYy=——— 2 3 y=sin(x—y)
X< =1 y= {—sint.
Il. . TTomb3ysick npaBuiom Jlonurans HaWTH TpeAEbI:
X
x2 1 COS—-
- - - 2
L Iim|—m—-— 2 lim  (sinax)
x—1 Xx—=1 Inx X-—1-0
1

IV Iposectn moiHoe uceneposarne ¢ynxumn Y = X€ Xu MOCTPOUTH € rpadux




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

KountponibHasi padora
no teme «Juddepenuuans Hoe ucuuciaenune O HID
BAPHUAHT Nel

|. Ha#itn u moctponTs 0061acTh onpeneeHus §yHKINN:

z=~/xIn(l-x-y),

IT.

Hantu YKa3aHHBIE IIPpOM3BOIOHEIE

ampyyt, QA
ox oy 07 oxoz

2 (X ou ou ou
Iposepurtk, yaosnetsopseT mu pynkuus U = X Fl —,= ypaphenunto X—+ Y—+7Z—= 2U.
Z X

OX oy oz

2 2
CocTaBUT, ypaBHEHHWE HOpMamd K moBepxHoctH X — 2X + 6y —-2°=4 MapauieNbHo  MpSIMOit

X y-2 z-1

1 3 4

Haiitn HanGonbiee n HanMeHblIee 3HaueHne Gynkmum: £ = 8X + Y — XY B samxnytoii o6mactu,

OrpaHUYECHHOU JIMHUSM U X= O, y - 0, X+ y - 10 .

[IpuMep BapHaHTa HHAWBUAYAIbLHBIX 3aJaHUH.




O 11¢ HOYHbIE M ePONPHSITHS

HpﬂM €PbI THNIOBBIX KOHTPOJIbHbIX 321 aHmii

Nuneinan anrefpa

. BrrumcmaTs on penenauTeny

123 -1 2 -7 =3 2 4|
11 0o -1 =2 011
L VR SR s 213
-2 0 1 -1 -3 -2 21|
. Haitru maTpuuy X w3 ypassenna. Cuenath nposepry
1 2 2 1 11 —15
2 1 -21-X=| 2 -% 3
2 -7 1 \ 7 0
. Pemmth cucTeMel MHHETHEY YPABHEHH:
a) meTogou Kpamepa, b} maTpuYHBEIM MeTOmOM
dr+4dy—2z=126 z+dy— z= 5
a) r— y+3z=-2 b Jz+8y+=z=7
dr -3y +hHz2=-2 dz —Gy+z2=10
. Pemmth cucremer metomou [aycca
Ta —3Jzy +dzy = -5
) I —2:33 +3:E.| = —{
T 3z, +2z B, = 12
dr; +3xs —Day = ]
ry +3rs 40y —day = 1
ry +3rs 42y -y 41 = —1
-!J} | —2:1": +LE3 —fy —Iy = a
ry —drs +zy +ry +Is = 3
ry +2rs +zy —ry +Iy = —1
Ty +rs —r3 +xy =10
Iy —ry +Ty; —ry = 0

E} ]31‘[ +ra —xz +xy =10




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

DK3aMeH

=

[IpuMepsl 3ajlaHU Ha 3K3aMeH

TIIY JK3aMeH Kypc 1
Bapuanr 1

CdopmynmupoBaTh U 10Ka3aTh Teopemy Jlarpanika.
VYpaBHEeHU IPSIMOM B IPOCTPAHCTBE

. 2X+1 + 3X—2 E
Haiimare mpezensi: @) [im B im xe X,
x—0w X1 _3gX X—>+0

Haiimure  Bce yacTHBIE MPOM3BOAHBIE TIEPBOTO NOPsAKa GYHKINH U = W/ZXZ —3y.
1
OnpenenmTe TOYKH MEpeTn6a U UHTEPBAIBI BBITYKIOCTH W BOTHYTOCTH GyHKImE Y = X 5€X.
X1 —X2 —2X3+ X4 — X5 =2, .
" JlaHa cucTema IMHEMHBIX ypaBHEHUN — X1 +2X2 X3+ X4 — Xg = -2, TAHAMTE obmee pemenue
X1 +X2 —X4 +2x5=-1.
CHUCTCMbI

CocTaBbTe ypaBHEHHUE IIJIOCKOCTH, KOTOpask MPOXOJUT YEepe3 TOUKU M1(7, 2, —3) u M2(5, 6, —4)
napayiensHo ocu OX.

HpI/IBeI[I/ITe YpaBHCHHUC KpHBOﬁ K KAHOHUYCCKOMY BUAY U HOCTpOﬁTe KpUBYIO

16x% ~9y2 —64x +18y =89.

DK3aMEHAIMOHHBIN OmiieT 1




O 11e HOYHbIEe M epPONPHSITHS

HpﬂM € PbI THNIOBBIX KOHTPOJIbHBIX 321 aHmii

. 3sin2x -1
1. Haiitu npenen lim _o—————.
2x% +5x

o — 3
2. 3amucarh ypaBHEHHS BceX acuMIToT kpusoit Y = X~ IN X.
3. MccnenoBark Ha SKkcTpeMyM (PyHKIHMIO Yy = In \/ﬁ +arctg X .

4. HaiiTu u nu300pa3uth o0nacte onpeaencHus GyHKIUN Z=Inx+,Xx-y

5. Wccnenosats Ha skerpemyM ynxuuio  2(X;y) = X2 — Y3 —3x + 6y

IK3aMeHANNOHHLINA OnyieT Ne X

1. CkassipHOE NpOM3BE/ICHUE BEKTOPOB, €I0 CBOMCTBA U NIPUMEHEHUE.
2. B3anmHOe pacTionokeHue IpsIMON M INIOCKOCTH B IPOCTPAHCTBE.
-3 2 5
3. Bhbrauc/mrs onpefiemirens |5 7 qq|-
-1 -6 4
4 Haitru xocuHyc yria npu BepumHe 4 ¥ Woagb TPEYroJbHUKA C BEPIIMHAMH B TOYKaX

A@G—41), B(—2:8.0), C(~15.-2).

5.3amicaTh ypaBHeHWEe TIpaAMol, mpoxomsmeil depes Touky M (—9;4)  mepnemmukynspHO TpsAMOIL
X=1 y+2
5 -7
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X=2t+7
6.Haifrn koopmuHATHI TOYKU IIepeceyeHus PSIMOit yo—t+d 1 INIOCKOCTH 3X +9y -3z +1=0.
z=5t-2
7.ITocTpours
a) KpUBYIO X = -2 — /2 -3y 6) nosepxnoctb 2X° +4y* -3z +1=0.

DK3aMeHaAIIMOHHEIE BOIIPOCHI

UYro Takoe onpenenurens? [pu kakux npeodpa3oBaHUAX BEIMYUHA OMpPEAEIIUTEN HE MEHAETCS
B xakux ciydasix omnpeaesmrenb paBeH Hyl0? UTo cieyeT u3 paBeHCTBA ONPeIeIUTENs Hyto?
Haiire onpeneneHue MHHOpAa M alreOpandecKoro JONOMHEHHS JIEMEHTa ONpeJeIUTelIs.
CoopmymupyiiTe npaBWIO BBIYUCICHHS ONpEIeIUTEIs.

Kax ocyiiecTBisroTCs JIMHEHBIE Onepalyy Haj, MaTpULaMu?

Kaxk mepemHokaroTcs nBe MaTpuilpl? CBOHCTBA MPOM3BEICHUS MaTpHII,

KaxoBa cxema HaxoxeHust 00paTHOM MaTpHILIbI?

Jlaiire ompeaeneHusi pelIeHHs CUCTEMBI JIMHEHHBIX alreOpandecknx ypaBHeHuwid. Pactmdpyiire
MOHATUSL «COBMECTHAs», KHECOBMECTHAS», «OIPEIeJIEHHAS», «HEONPEENEHHAs» CUCTEMBI.

Hammmmre dopmyner Kpamepa. B kakoM cirydae oHM TIPHM €HAMBI?

Uro Ha3wiBaeTCs paHrom MaTpuiel? Kak on Haxonurcs?

Chopmymupyiire Teopemy Kponekepa — Kanenm.

[Ipn xakux yCHOBHSIX CHCTEMa JIMHEHHBIX anreOpaniecKux YpaBHECHHHA HMMEET MHOXKECTBO
pewmennii? Korna oHa MMeeT €JUHCTBEHHOE pelleHye?

Ommmre metox ["aycca penieHrs cCUCTEM JIMHEWHBIX YpaBHEHUM.

Kakvie Hem3BeCTHBIE HA3BIBAIOTCST CBOOOAHBIMH, @ KaKKe 0a3UCHBIMK?

Kaxune ocoOeHHOCTH pelieHuss OTHOPOIHBIX CHCTEM JIMHEHWHBIX aireOpandecKux ypaBHeHWH Bbl
3HaeTe?

Kax ctponrcst pyHnaMmeHTanbHas cucTeMa pelieHAn?

Kax BbImonusoTCs IMHElHbIE onepalmy HaJ, Bekropamu? KakoBbl CBOICTBA 3THX ONepaLyii?
Kaxue BexTopa HA3bIBAIOTCS JIMHEWHO 3aBUCUMBIMU, a KaKWe JIMHEWHO HEe3aBHCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT Oa3uc Ha MIIOCKOCTH U B TIPOCTPAHCTBE?

Kaxoti 6a3vc Ha3bpIBAIOT JCKAPTOBBIM?

UTto Takoe KOOpAMHATHI BEKTOpa?

Uto Ha3bpIBaeTCs CKaJIApHBIM TporsBeaeHreM BekTopoB? KakoBbl ero cBoictBa? Jlns pemenust
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KaKHX 33724 1 KaK OHO MOXET OBITh HCTIOIb30BAHO?

Uto Ha3pIBaeTCs BEKTOPHBIM Npom3BeacHHEM BeKTOpoB? KakoBbl ero cBoiicTBa? J[nd pemienus
KaKuX 3a7a4 ¥ KaK OHO MOXKET OBbITh UCTIOIb30BaHO?

UTto Ha3bIBaeTCsl CMEIIAHHBIM Mpou3BeieHreM BekTopoB? KakoBrl ero cBoiictBa? st peiueHus
KaKHX 33724 1 KaK OHO MOKET OBITh HCTIONb30BAHO?

3ammimre B BEKTOPHOM M KOOPAMHATHOW (popMax YCJIOBHSI KOJUTMHEAPHOCTH, OPTOrOHAJIBHOCTH
1 KOMIUIAHAPHOCTU BEKTOPOB.

[Ipsimas muHES Ha TWIOCKOCTH, €€ ol1iee ypaBHeHIE

[alire TOHATHE HOPMANBHOIO M HAIPABILIONIETO BEKTOPOB MNPSAMON Ha IUIOCKOCTH, YIJIIOBOTO
ko3(pumeHTa.

Jammmure pa3iMyHble BUIBI NPAMOM M YKQKUT€ TEOMETPUYECKUH CMBICT MapaMeTpoB
ypaBHEHUS.

3ammmmre yCJOBUS MapajuieNIbHOCTH M TEPICHANKYIAPHOCTH MPSIMBIX HA IUIOCKOCTH B CiIy4yae
Pa3IMIHBIX BUAOB YPABHEHUN MPSIMBIX.

Kak nalitu TOUKy nepecedeHus MpsIMbIX Ha TWIOCKOCTH?

Kax BeruncisieTcst pacCcTOsIHAE OT TOYKH 10 IPAMOM HA TUIOCKOCTH?

Jaiire onpeaesieHUe JUMICA U 3aIMIINTE €r0 KAHOHUYECKOE YpaBHEHME.

Haiire onpeaesieHye runepooIbl U 3aNUIINTe €€ KAHOHNYECKOE ypaBHEHHE

Jaiire onpesenenne napadoibl U 3aNMIATe €€ KAHOHMIECKOE YpaBHEHHE

Uznoxure cxemy mpuBeZeHUs OOIIETO ypaBHEHUS KPUBOM BTOPOrO MOPSAJKa K KaHOHUYECKOMY
BUILY.

[aiire noHsATHE MONAPHOW CUCTEMBI KOOPIUHAT.

Ormmmre mapaMeTpUIeCKiil CTIoCO0 TIOCTPOSHHS JIMHAA HA TUIOCKOCTH

ITnockocTs, €€ 0b1Eee ypaBHEHHE

Kaxk ompenensercsa B3auMHOE pacrojioKeHHE IDIOCKOCTENH? 3ammiuure yCclIOBUS NapauieIbHOCTH
U NEPHECHIUKYISIPHOCTH IUIOCKOCTEM.

Kax BeruncisieTcs paccTOsIHAE OT TOYKH J10 TWIOCKOCTH?

Jammmure pa3MyHBIE BUIBI YPaBHEHMH MOpAMONW B TMPOCTPAHCTBE M TOSICHUTE CMBICI
NIapaMeTPOB, BXOIALMX B YpaBHEHV.

Nznoxure cxeMy NpuBeICHUsT O0IIMX YPaBHEHUN MPSIMOM K KAHOHHYECKOMY BHITY.

Kaxk onpeiesiurs B3auMHOE PacTONIOKEHHS TPSIMBIX B MPOCTPAHCTBE?

Kaxk BbuHCIIsI€TCS pacCTOSHUE OT TOYKH 10 IIPSIMOI B IIPOCTPaHCTBE?

Kaxk onpenenmurs B3auMHOE pacTioioKeHHE TPSIMOM 1 TWIOCKOCTH?

Kak nmercs Touka nepecedeHus mpsiMon 1 INOCKOCTH?

HazoBure noBepXHOCTH BTOPOro MOPsIIKA M HATMIIIATE WX KAHOHWYECKHE YpaBHEHHS.
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ChopmymupyiiTe TIOHSITHE TIPeeiia YUCIOBOU TMOCIICI0BATEIILHOCTH
Chopmymupyiire monsTHE Tpeena GYHKIMA OJTHOM TepeMeHHOM
Yo TaKoe OJHOCTOPOHHHE Tpeesibl (PYHKIMH B TOUKE?

Coopmymupyiire TOHATHS 0€CKOHEUHO MaJioi 1 0€CKOHeUHO OonbIiol mpu X —> a byHKimm

[TepBbIil 1 BTOPOIi 3aMevaTeNbHbIE IPEIEIIb

Kak cpaBHuBatoTcsi OECKOHEUHO Mallble BEJMUIUHBI? UTO Takoe OTHOCUTENBHBIA TMOPSIO0K
MaJiocTu?

Kakme OeckoHewHO Mainble  Ha3bIBAIOTCS  OKBHBaJCHTHeIMU?  [IpuBenure  mpumeps
SKBHBAJICHTHBIX OCCKOHEYHO MaJIbIX.

Kaxumu cBoiicTBaMu 001a1a0T QyHKIMY, HETIpepbIBHbIE HA 3aMKHYTOM IPOMEXKyTKe?

Yrto noHMMaroT ToA TOUKOM pa3peiBa (pyHkimm? Kakue pa3pbiBbI pa3mmdaioT?

Kak cBsi3aHbI IOHATHS HETIPEPBIBHOCTH M TUMPEPESHIMPYEMOCTH (QYHKIMA B TOYKE?

3ammimre npaBwia AupdepeHMpoBans 00paTHON U CIOKHON (DYHKIWIA

3ammmmre mnpaBwia AuPGEPSHIMPOBAHUS HESIBHO 3aJaHHOW (yHKIWM W (YHKIMH, 3aTaHHON
MapaMeTpPHIeCKH.

Yro Takoe nudpdepeniman pynkimm? KakxoB ero reomerpudeckuii CMbICI?

Kakumu cBoiicTBamu 00anarot auddepeHimpyembie GyHKimm?

Kak maxomsires auddepeHmansl ¥ MpOU3BOAHBIE BBICIIHX MOPSIKOB?

®opmyna Teitnopa

Uro Takoe Touka 3kcTpeMyma (pyHkimm? Kakue Touku sKcTpeMyma ObIBatOT?

Heo0xommmoe ycnoBre cymecTBOBaHMS SKCTpeMyMa it JuddepeHImpyeMoi (QyHKIN
JocTaTouHble yCIOBUs CYILIECTBOBAHMS SKCTPEMYyMa

CxeMa HcclieIoBaHus Ha SKCTPEMYM (DYHKIMM OJJHOTO NEPEeMEHHOTO

CxeMa HaxOXIeHUS HAWOONBIIETO W HAMMEHBIIETO 3HA4YeHWS (YHKIMM HAa 3aMKHYTOM
HPOMEIKYTKE.

Jlaiire onpeiesicHie BBITYKIIOCTH ¥ BOTHYTOCTH KPUBOW Ha TIPOMEXKYTKE.

Kaxue Touku Ha3pIBaIOTCS TOYKaMHU Iieperuda’?

UYro HazpiBaeTcs acumnroroi rpaduka GpyHkimm? Kakue acuMITOTH pa3imudaioT?

B dem cocrour mpaBwio Jlomwramsa? J{nsg pacKpeITHS KaKuX HEONPEIeIEHHOCTEH OHO
MpUMEHSIETCA?

Jaiire onpeaenenue npejesna PyHKIFN HECKOIBKUX TIEPeMEHHBIX.

Chopmympyiite orpejaesieHie YaCTHBIX MPOM3BOIHBIX JIJISI QYHKIMKA HECKONBKHX MePeM CHHBIX.
Uro HazwiBaeTcs nuddepeHimaiom QyHKIMM HECKOJBKHX IepeMeHHBIX

B uyem cocroiar noctratounble ycnoBus JupdepeHImpyeMocTH (YHKIMM HECKOJIBKHUX
TIepPEMEHHBIX?
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e Kak HaxomsTcs yacTHBIC TIPOM3BOHBIC BHICIINX MOPSAKOB? CHOpMYITUPYIHTE YCIIOBUS PaBEHCTBA
CMEIIaHHBIX MPOU3BOIHBIX.

e Kak miryrcst kKacatelsibHasi INIOCKOCTh M HOpMaJib K IOBEPXHOCTH?

e Cdopmyupyiite ompenesicHie dKCTpeMyMa JUid (DYHKIMM HECKOJBKHX MepeMEHHBIX. KaKoBBI
HEOOXOIMMBIC YCJIOBHS €T0 CYIICCTBOBAHMSA?

e Cdopmymupyiire TOCTAaTOYHbIC YCJOBHS CYIIECTBOBAHMA OJKCTpeMyMa Uil (YHKIMH JBYX
IIEPEM EHHBIX

e [IlpuBeaure cxeMy HaXOXKICHUS HAMOOJBIIETO W HAMMEHBIIETO 3HAUCHHUS (DYHKIMM B 3aMKHYTOM
00macTu.

5. MeToauueckue yKa3aHus M0 NMpoueaype OleHUBAHUS

O 11e HOUHbIE M CponpUATHH

Hpo e 1ypa npoBeICHHUs O IICHO YHOI'0 MEPOIPUATUSI H HE O 0X0IMMbIe M eTOIMYecKHe YKa3aHusi

1.

KonTponbHas pabota

B cemecTpe CTyAeHTHI BBINOMHAIOT 6 KOHTPOJIBHBIX paboT, COAEpXkaHUE KOTOPHIX OXBATHIBAE€T BCE IVCIMIUIMHBIL.
Kaxxnomy cTyneHry BeigaeTcst cBOi BapuaHT. KOHTponbHbIE paOOThI POBOASTCS B YACHI IPAKTHYECKHX 3aHATHMA. 3a
KQXIyl0 KOHTPOJLHYIO paboTy MaKCHUMaJbHBIM Oan ompenensercss B COOTBETCTBHE C PEHTHHT-TUIAHOM
JIACTIMIUIMHEI.

KpuTtepun oneHKky 3a1aHus:

e bamrmiza KOHTPOJIbHYHO pa60Ty MNOJIy4ar0TC YMHOKCHUEM MAKCHMAaJIbHOI'O 63)1]'[3, peJyCMOTPCHHOI'O 3a
HEC B COOTBCTCTBHC C peﬁ’mﬁr- IUITaHOM, Ha JOJIIO BEPHO BBITIOJIHCHHBIX 3aJIaHUI.

W13

B cemectpe crynents! Beimonusitor 8 MJ13 no Bcem pazzgenaM nporpaMMbl JUCIMIUTMHBL. Y Ka)KIOTro CTYAESHTa B
rpyrmme cBoi BapuaHT U/[3, Homep BapraHTa COOTBETCTBYET NOPSAKOBOMY HOMEPY CTYJI€HTA B CIIMCOYHOM COCTaBE
TpYIIIBL

[IpemonaBaTens obecrieunBacT CBOEBPEMEHHOE MONy4IeHHe CTyIeHTaMu BapuanToB UJ13, a Taxoke

MpeIOCTaBIISIET AJCKTPOHHYIO cChUIKY Ha cOopruk M/I3. Bee M/I3 pa3meneHs! B 3JIeKTPOHHOM Kypce T0
JIACTIMIUIMHE .

W13 BBIMONHAIOTCA B OTAEIbHON TeTpaau, py 0QOpMIICHIN KasKIA0ro 3aaHusi 00s3aTeNbHO YKa3bIBAETCS €T0
HOMeED, PUBOUTCS KPATKO YCJIOBHE Ka)I0To 3a/ianus. Pelienre kaxaoro 3aanus JODKHO OBITh MOIPOOHBIM, C
BKJTIOYE€HHEM TIPOM EKyTOUHBIX pacy&TOB, paCCYK/ICHUMN, TIOSCHEHNMH, C YKa3aHHeM HCIIONb30BAHHBIX METOIOB U
¢dopmyn. /I3 mpoBepsieT npeniofjaBaTelib, BEIYIH NpakTudeckue 3ausiTus. CTYAeHThI JOJDKHBI BRINMOMHATE V13
JIO KOHTPOJIbHOW paboThl 1o Teme. 3a kaxnoe MJ13 BeIcTaBIIsIOTCS Oalibl, MAKCUMATLHBIN Ol YKa3bIBaeTCS B
PENTHHT-TUTAHE.
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Hpoue;[ypa NpoBE/ICHHUA O LICHOYHOI'0O MEPONPUSAT VS U HE 00X 0IMMbIe M ETOIHYECKHE YKa3aHust

Kputepuu oueHky 0JHOTO 3a1aHMs:
3ajanHue CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOTHEHO O0JIee MOJIOBUHBI 33 1aHAN
Ecmu 3ananve He 3a4TeHO, paboTa BO3BPAILAETCs CTY/ICHTY Ha J0paboTKYy.

CTyaeHTBI MOTYT HCTIPABJIATH HEBEPHO PEIICHHBIC 3aJ1aHus M CAaBaTh HAa TMOBTOPHYHO MpoBepky. [IpemogaBaresnb
MOXET Y4ECTh UCTIPABJICHUS U 100aBUTH 0aUTHI K TIPEIBITYIIIM

Dx3aMeH

Ha sk3ameHe cTyieHTy BbIIAIOTCS OWIEThI, BKIIIOYAOIIME TEOPETUIECKHE BOIPOCH! M MPAKTUYECKHE 3a1aHHs.
[IpenonaBaTensb, IPoBepUB PabOTY, B X0JI€ YCTHON Oecebl O CTYAEHTOM MOXKET 3a/1aBaTh BONPOCHI [0 CAMOMY
OwieTy, a TaKKe JOTOJTHATEIILHBIC BOMPOCHI 10 TEOPHH U NPaKTHKE. B UTore cTyeHT HAOUpaeT UTOTOBBIN OasuT
3a 9K3aMeH, MakcuMaibHO 20 6amtoB. OneHka 3a AUCIMIUIMHY (POpMHPYETCs KaK UTOTOBast 3a paboTy B ceMecTpe
1 DK3aMEH B COOTBETCTBUE C MPHUHATOM IIKAJION OLICHUBAHUS.

CryneHTsl, He CaBIIMe SK3aMEH B CECCHOHHBIN TIEPHO/I, MOTYT TIEPECAATh €TO B MEPHOIbI JIMKBUIALII
3aJ0JKCHHOCTEN B COOTBETCTBHUE C ICUCTBYIONICH TPOLICTYPOK.

Pe3ynbTaTel IpOMEKyTOYHOM aTTecTaluu 0GOPMIISIOTCS BEOMOCTBIO U BHOCSTCS B 3aYETHYIO KHUXKKY
oOyugaromerocs.




