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1. Poasb pucuumimnabl «Matematuka 1.1» B popMupoBannu KoMneTeHIHI BHITYCKHUKA:

DJieMeHT CocrasJisioniye pe3yJbTaTOB 0CBOeHHs (IECKPHNTOPHI KOMIETEHIHIH)
00pa3oBaTeIbHOI
P Cemecr | Kon HaumeHoBanue
MPOTrPaMMBbI
P KOMITETEHIIMU KOMITETEHIIMH Kon HaunmeHnoBanue
(THCUMILINHA,

npakTuka, F'HA)
Criocob6en ocymtectisite | YK(Y)- Brnaneet onbITOM NpUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK M MATEMaTHYECKUX METO/I0B
KPUTHYECKIHA aHATTN3 1.B1 1 MOZIeTIeH ISl PEIIeHNs 3a/1a4 TEOPETHIESCKOTO M MPHUKIIAJHOTO XapakTepa
MPOOIEMHBIX CUTYyaIHH YK(Y)-

YK(VY)-1 p y ™) YwMmeeT pemiaTe 3a/1a4u TEOPETUUECKOTO U MPUKIAJAHOTO XapakTepa
Ha OCHOBE CUCTEMHOI'O 1.V1
MOX0/1a, BBIPAOATHIBATh YK(Y)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MAaTEMaTHIECKUE METOBI TEOPETHUECKOTO
CTpaTeruio AeCTBUN 1.31 Xapakrepa
CriocobeH pemaTh BirageeT MareMaTHUIeCKUM armapaToM ainreOpbl v Jud GhepeHInaTbHOTO HCUUCTCHUS
CTaHJapTHBIC 3aa9K OIIK(Y) | dbyHKIIMU OJHON ¥ HECKOJIBKHUX TIEPEMEHHBIX JIJISl TIPOBEACHIS TEOPETUIECKOTO
npoheccHOHaTBHON -1.B1 HCCIICIOBAHMS U MOJCIHPOBAHUS (PU3UUCCKUX U XUMHUCCKUX MPOIIECCOB U SIBIICHUIA, a
eSATEIBHOCTH HA OCHOBE TaKXKe, JJIs peIeHuUs MPO(eCcCHOHABHBIX 33124

Martemaruka 1.1 1 A . , AP pod A
HH(POPMAIIMOHHOH U OIIK(Y) | YMeer npuMeHSTh U3y4CHHBIC METO Il AIT€OPhI U aHAJIH3a IS PEUICHUS CTaHAaPTHBIX
o6ubnuorpaduueckont -1.V1 3ajgau
KYJIBTYPBI C

OTIK(Y)-1 YABTYP
MIPUMEHCHHEM
HH(OPMAITMOHHO- N N N
3HaeT OCHOBHBIC TIOHATHA U TEOPEMBI JINHEHHOHN 1 BEKTOPHOH anreOphl, aHaTUTHIECKOM
KOMMYHHUKaIIMOHHBIX OIIK(Y) come o it OCTPAHC (bébepermEATEHOro HeTHCTe b
N TEOMETPHH, TCOPHUHN JINHEHHBIX TIPOCTPAHCTB, I HITHAJIFHOTO MCYUCTICHUS ()yHKIINN

TEXHOJIOTHH U C y4EeTOM -1.31 P, TEOP pocTp e per YHIH

OCHOBHBIX TPEOOBaHMI
HHOPMAITMOHHON
Oe3omacHOCTH

OITHON 1 HECKOJIBKUX TIEPEMECHHBIX

2. Iloka3zatenu u METOJbI ONCHUBAHUA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 THCHUILIHHE

Kon

HaumenoBanue

Kon unauxaropa
JIOCTHIKEHUsI
KOHTPOJINPYyeMoi
KOMIETeHIUH (MU ee
YaCTH)

HaumeHnoBaHnue pa3zjiena
JHCIUIIIHHBI

MeToab! oleHMBAHUS
(o1 eHOYHbIe MEPONPUSITH)




P11 | Brmageer YK(¥)-1 1. Jluneitnas anreopa KonTponbnas pabora
OCHOBHBIMH TIOHATHAMH M METOJAMH JIMHEHHOM anreGpsl, OTK(Y)-1 2. BexTopHas anre6pa WJ13.
aHanHTmeCKoﬁ“ TeOMETPUH U TP EPEHIMATEHOTO HCIUCIICHHS - 3. AHaTHTHYCCKAs
(QYHKIMM OJTHOH U HECKOJILKHMX MEPEMEHHBIX reoMeTpH DK3aMeH
4.BBeneHue B aHAJIN3
5. Juddepennmansroe
vcyuciaeHue QyHKIUHA
OJIHOU IIEPEMEHHOM
6. IuddepennmanpHoe
UCYHUCIIeHUE PYHKIUU
HCECKOJIBKHUX IIEPEMCHHBIX
P12 | Ymeer YK(Y)-1 1. JIuneitnas anre6pa KonTponbHas pabota
BBIYUCIIATE OTPEJETUTEINH, BBITIONHATE JEHCTBUS C MATPHIIAMH, 2. BexTopHast anreGpa UJ13.
UCCIIEN0BAaTh M PEIIaTh CUCTEMBI JTHHEHHBIX aNreOpandecKux OIIK(Y)-1 3. AHATHTHYECKAS
YpaBHEHMI; INIPOM3BOAUTL  JEHCTBHSA  HAal  BEKTOPAMH; reomerpus JK3aMeH
FEOMETPUYECKM W AHAIMTHYECKH TIPEJICTABIATE TPIMYIO |
IJIOCKOCTh; YCTAHABIIMBATh B3aUMHOE PACIIONIOKEHHUS TIPAMBIX 4.Bsenienue B aHam3
U IUIOCKOCTEH; NPHBOMWTH OOIIHME YPAaBHCHWS KpPHBBIX U 5. inddepentmansroe
MOBEPXHOCTEH K KAHOHUYECKOMY BHY M CTPOHTH UX; HAXOAHUTh MCYUCIIEHNE QyHKIMH
npenaensl  (GYHKOMHA H  YHCIOBBIX  IOCIICIOBATEIBHOCTEH; OJIHOM HepeMeHHOI‘/'I
mudQepeHIpoBaTh M HCCIEAO0BaTh (YHKIMH OJHOTO U 6. duddepenunansHoe
HECKOJILKHX MEPEMEHHBIX ucunciaenne GyHKIuu
HECKOJIbKUX IEPEMEHHBIX
P13 | 3naer YK(¥)-1 1. Jluneitnas anreopa KonTponbnas pabora
anreOpy MAaTpHll, OCHOBHBIE XapaKTEPUCTUKHM MATpHI, HX OTIK(Y)-1 2. BexTopHas anreopa 3.

ONpEJICJICHUSI U CBOWCTBA; METOJIbI PEIICHUSI CUCTEM JIMHEHHBIX
anreOpanvyecKuX YpaBHEHUI; METOIBl BEKTOPHOM anreOphl;
CBOWMCTBA W YPaBHEHHS OCHOBHBIX T'€OMETPHUECKHX O0Opa30B
;OCHOBHbBIC IOJIOKEHUS TEOPUU MPENENIOB; MpaBWia U METOJbI
HAXOXKJCHUS INPOU3BOJAHBIX (YHKIUN OIHOW M HECKOJIBKUX
MIEPEMEHHBIX, CXeMY TIOJTHOTO UCCIIEAOBAHMS () YHKITHH

3.AHanuTHYECKas
TeOMETpHUS

4.BBeneHue B aHAJIN3

5. Juddepennmansroe
vcuyuciaeHue QyHKIUHA
OJIHOU IIEPEMEHHOMN

6. IuddepennuanpHoe
MCYHUCIIeHNE (PYHKIUU
HECKOJIbKUX MEPEMEHHBIX

DOK3aMeH




3. IIkaja oueHUBAHUA
[Topsimox opraHW3anyl OLIEHWBAHUS PE3YJIbTATOB OOyUYEHUS B YHHUBEPCHTETE PETIAMEHTUPYETCS OTACTbHBIM JIOKATHHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIleHUBaHMS PE3yabTaTOB 00y4eHHUSI B TOMCKOM MOJIUTEXHUYECKOM yHHBepcuTeTe (CucTteMa orlieHUBaHUs)» (B JCUCTBYIOIICH PEIaKIINM).
Hcnonbe3yercs OalIbHO-PEUTUHTOBAsl CHCTEMa OICHUBAHUS pPe3yiIbTaToB oOy4deHHs. MToroBas oleHka (TpaJulIMOHHAs W JIUTEpHAs) MO BUAAM
yaeOHor gnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMON OallJIoB TIO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTalluy (UTOroBast peUTHHTOBas olieHKa — MakcuMyM 100 GasioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX Oa/oB 3a OLCHOYHBIC MCPOIPHUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

Pexomenyemast mkaia Jijist OT/ICTbHBIX OIEHOYHBIX MEPOMPHUSATHH BXOJIHOTO U TEKYIIETO KOHTPOJIS

% BbInoaHeHus 3a1aHus|CooTBETCTBHE Tpa;[mmom{m“{ OIICHKE| Onpeneneﬂne OLICHKH

90% + 100%

«OTnuyHO»

70% + 89% «Xoporo» JlocTaTo4HO NOJIHOE TIOHUMAaHUE MPEAMETa, XOPOIINE 3HAHNS, YMEHUSI U OIBIT IPAKTHYECKON IESTEIbHOCTH
55% + 69% «Y IOBIL.» ITpuemiieMoe MIOHUMaHUE TIPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHHS U OTIBIT MPAKTUICCKON e TENbHOCTH
0% + 54% «HeynoBin.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

[IIxaya 17151 OEHOYHBIX MEPONIPUSITUI SK3aMEHA

% BbBINOJTHEHHS JK3aMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa 0211 TPaAMIHOHHOIi OlleHKe Onpeneaenne ouerku

90%-+100% 18 =20 «OTnu4HO» OTin4HOE OHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JesITeNbHOCTH,
HEO0OXOAMMBIE PE3yJIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLICHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAJIbHOMY

70% - 89% 14 =17 «Xopouio» JlocTaTo4HO MOJIHOE TOHWMAaHHKE MPeMEeTa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHMMAJILHBIM KOJIMYECTBOM 0ajljIoB

55% - 69% 11+13 «Y TOBJL.» [MpuemiieMoe MOHUMaHKUE MPEAMETA, YIOBJICTBOPUTEIbHBIC 3HAHUS, YMEHHUS 1 OIBIT MPAKTUISCKON e TEIILHOCTH, HEOOXOTUMBIC
[pE3yNbTaThl 00Y4EHHsI CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLCHEHO MUHIMAJIbHBIM KOJINYECTBOM 0ailioB

0% - 54% 0+10 «HeynoBn.» PesynbTaThl 00ydeHHUs: HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHHIIM

4. IlepeyeHb TUNMOBBIX 3aJaHUI

O1ueHOYHbIe MeponpusTus

le’[Mepbl THIIOBBIX KOHTPOJBbHBIX 3aJaHuii

1 | KontposbHas paboTa

KourpoabHas pabdora «/IuHeiinas aaredpa»

OTINYHOE NOHUMAHHUE npeaMeTa, BCCCTOPOHHUEC 3HAHMS, OTJIMYHBIC YMCHUSA U BJIAJCHUC ONIBITOM npaKTqucxoﬁ JACATCIBbHOCTHU




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

BAPHUAHT Nel

1. Tan onpenenurenb

a) 3anumure Pa3I0KEHUE JaHHOT'O ONPECACTIUTEIIA 110 lIGTBépTOMy CTOJ'I6IIy;
6) BbIYHCIIUTE ONPCACTIUTECIb, TOJTYUUB IMMPCABAPUTCIILHO HYJIN B Kakoi — 1100 CTpPOKE WJIN CTOJ'I6IIC.

x+2y—z=-1,
2. PemuTh cucTeMy ypaBHEHHUH METOIOM OOPATHON MATPHIIBL: 3y—z=1,
x+4y+z7=35.

3HaueHUEe X BBIUHMCIIMTH TAKXKE METOAOM KpaMepa.

3. UccrnenoBath cucTeMy Ha COBMECTHOCTE M PEIIUTH METOAOM [ aycca
X, tx;tx, =1

X tx, -x, =3
X tx, +x, =4

2x, +x, +3x; +2x, =0,
2x, +x, +2x; +x, =0,

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

4. [lana cuctemMa OTHOPOIHBIX JTHHEHHBIX ypaBHEHHH

a) JIokaxXuTe, 9TO CHCTEMa UMEeT HEeTPHBHAJIBHEIC PEIICHHS;
6) Hatingute o01iee pereHe CHCTEMBI;
6) HaiinuTe HyHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

. Ilpu Kakux 3HaYCHUSIX TapaMeTpa A cucrema muneiinbix ypaBHEHHH




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

2 1 14
|
C PacUIMPEHHON MaTpHIEi I A 13| cosmecrna?
1 2\ 114

KonTtponbnas padora mo teme «BekTopHas anredpa»
BAPHUAHT Nel

I. Jaub! uerbipe BextTopa: d = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};&; ={5,7.8}.
1./loxazaTh, 4TO BEKTOPHI 5,5 ,C 00pasyioT 6asuc 1 HafiTH pasnoXkeHne Bektopa d B 3ToM Gasuce.

2. Haiitn KOCHHYC yria MEKIy BekTopamu d u b .

3. Haiitu nymny Bextopa ¢ = da + 25 +3c.

II. dansl yerbipe Toukm: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 06bém mupamuasl ABCD  w pyuny BeicOTHI , onyiueHHoi# u3 Bepunnbl 1D na rpans ABC .

s P

5. Haiitu npoexumio Bextopa AB Ha ock Bexropa CD .

_ — —

6. Haiitu xoopuunatsl Bexropa [(BC + AB),CB].

I T - ~ ey T
III. MapannenorpamMm nocTpoen Ha Bekropax d = p +4q, b = E(p —q), rue |p| =4, q| =2,(pnq) = 3

OmnpenenuTs: a) KOCHHYC TYHOTO yTila MEXKAY IHarOHAISAME; O) JUIMHY BBICOTHI, OIYIIEHHON Ha CTOPOH

KourpoabHas paéora no TeMe «AHATUTHYECKAS T€OMETPHSs»
BAPHUAHT Nel

1. OmnpenenuTh MpH KaKUX 3HAYCHHUAX @ TpIMas

(a+2)x + (d’ -9y + 3-8a+5=0 napayiensHa ocu OX.
2. CocTaBHUTh YpaBHCHUS MPSIMBIX, TTAPAIUICTBHBIX TPSAMOU

3x - 4y - 10 = 0 v oTcTOSIUX OT Hee Ha paccrosiHue d=3
3. JlaHbI BepIMHbBI Tpeyroybauka A(2,6), B(4,-2), C(-2,-6).

CoCTaBUTh YPaBHEHHE BBICOTHI M3 BEPIIUHBI A H  ypaBHEHHE MEAHaHbI U3 BepuInHbI C.

4. TlpuBecTn K KAHOHUIECKOMY BHY, Ha3BaTh U TIOCTPOUTH
kpuBbie:  a) 16x° + 25)° + 32x - 100y - 284 = 0;




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

6) y' -4y-20x+24=0.
5. U3 o0mux ypaBHeHHH npsiMor : 2x +y—3z-9 =0,
2x+ 3z+4=0

MOJYYUTh KAHOHUYCCKUC U MapaMCTPUICCKOC YpaBHCHUS pr[MOﬁ.

6. Haiitu mpoekumto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +87-25=0.

7. Tloctpoutsb T€NO, OTPAHUYEHHOE MOBEPXHOCTIMU

=3
xX+y=2,
y=20,z=>0.
KonTtponbnas padora no teme «BBegeHue B aHAIN3»
L. Boiyucaums npedebl
1+ 1 +1+ + !
2 J— J— J— [
. n” —4n n
1. Iim ——; 2. lim 2+ 8 2.
n_>0032n3 +1 n — 0o n_l
2 2
. I+x . b6x7 +2x
3. lim———; 4. lim ————;
2 2
x“=3-1 . X
5. lim——; 6. lim ——;
x-2 x—2 x-0l—cosx
x*+
. (x+2 . In(x* +2)-1n2
7. hm( j o 8. 1im ™ ) :
X >0\ X— x-0 x2
2x _ x :
. e —e . sin(2—x
9. lim—; 10. lim ( )

X0 X x=2 A2x =2




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

II. Onpeneants nopsaok 6. M. O (x) mpu X — O ornocurensno x:
1. a(x) =In(l+3/x* dgx), 2. a(x) =+2x+1-1.

II1. HaiiTu TOYKkHu pa3pbiBa GyHKIMH, yKa3aTh ux xapaktep. [locTpouts rpaguk GpyHKIUM B OKPECTHOCTH TOYEK
pa3pbiBa:

0, eciu x <0, b

1-x 1
l. f(x)=4x*,ectu0<x<1, 2. y=27, 3. y=

x+2, ecu x=1.

14217

KonrpoabHas pabora
no reme «/Inddepenunanbuoe ucuuciaeHue GyHKIHA 0OJHOTO NIEPEMEHHOT0»
BAPUAHT Nel

[. HaiiTu nponsBojHbIe CleAy0UUX QYHKIIUHI:

X
COSX 2 X y ctg(\/;)
1. y=(e +3x)“; 2.3 +37 =x—-2y; 3 y=(tg2x) :
d2
II. HaiitTi BTOpy0 NPOU3BOAHYIO —2 :
dx
x? x =cos(t/2), .
l.Ly=—f-, 2 ) 3.y =sin(x —y)
2 9 y =t —sint.
III. . ITonb3yscek npasuaoM Jlonurans HailTH npenenst:
Tix
2 1 COS —
1. lim -—| 2 lim (sin/x) 2
x-1lx—1 Inx x->1-0
1

IV TlposecTn monHoe uccaenoBanue GyHKIMU Y = X€ X 1 noctpouTts eé rpadux




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

KonTtponbnas padora
no teme «/Auddepenuuanbuoe ncunciaenue OHII»
BAPHUAHT Nel

I. Haiiti 1 mocTpouTh 00JIaCTh ONpeAeTeHUs PYHKITHH:

z=\/;1n(1—x—y);

IT.

III.

IVv.

Hantu YKa3aHHBIE IIPOMI3BOIOHEIE

u ou w0 _,
ox  dy 0z Oxdz
xyj Oou Oou

u=(xy)*

u
ypaBrenmo X— + y— + 72— =2u.
0x Y dy 0z

— .2
[IpoBeputs, yrnosieTBopsiet i GyHKIuI U — X F —,
Z X
2 2 _ N
CocTaBuTh ypaBHEHHE HOpPMald K TIOBEpXHOCTH X 2x + 6y - - 4napannenLHo TIPAMOH
x_y—2_z-1
1 3 4

Haiitu nauGonbinee 1 HauMeHbliee 3HadeHue Gpyaxiuu:  — 8x + Y — XV B 3amxHyTO# 00nacTy,

OrpaHu4eHHON uHusamMu X — O, y= O, xty= 10.

W]13.

IIpuMep BapuaHTa MHIMBUIYAJIbHEIX 3aJJaHUN.




OueHOYHbIE MePONPUSITHS

l'[pumepu THINOBBIX KOHTPOJbHBIX 3a1aHMii

Nuweianan anrebpa

1. Buuscnurs onpegennrenn

12

E
—4
-2

i)

3
1
2
1]

1 2 7 -3 2 4]
0 =1 =2 011]
1 -2 b) | _4 213
1 =f ~3 =22 1]

2. Haitru matpuny X o ypamsenns. Caenats nposepiy

(8 S SR 1 11 -15

2 1 -2]1-X=]| 2 -8 3

2 -2 |1 11 7 0

3. Pewmtu cncresul ANMeRHLX ¥pasHeHni:
a) metonom Kpamepa, b} saTpuunmEM MeTOnoM

dr+dy—2z=26 ¥y — z=135
i) r— y+3z==2 by { e +By+z2=17
dr-dy+oz= -2 fr—-fy+z=10

4. Pewmnri cncrenu meronom Mayceca

a)

b

Ly
-"'-;r;
‘I‘.'I.",

Iy
]
iy
Iy
iy

e |
Iy

L —HJ‘; +:|.J.“ = =h

=2ry +dry = -4

+2xs -5ry = 12

+|3.'I-3- —51'; = ]
+3:]‘.‘3 +|r!.1'1 —4 W = 1

I
I

+3zs +2ry =27y 4z =
=3rs +I3 =4
—4rs 4y +rg +I5 =
+3Fs iy —Ey +Ty

|
'LF
s
|0
Lo B

4+rs =1y +rg =10
=iy +Iy =iy =0

311 +rs —ry iy =




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

DK3aMeH

[IpuMepsl 3alaHUM Ha 3K3aMeH

TIIY JK3aMeH Kypc 1
Bapuant 1

CdhopmynupoBaTh u 0Ka3zath Teopemy Jlarpamxka.
VYpaBHeHUs NpsIMON B MPOCTPAHCTBE

1

. 2x+1 + 3X -2 _
Haiinure mpenensr:  a) lim B) lim xe*X
X - 00 2x—1_3x X —+0
Haiimure Bce yacTHBIC IPOU3BOJHBIC TIEPBOTO MOPsAKA GYHKIUU 1 = 2x2 -3y.

1

— X
OnpenenuTe TOYKK MEPETMOa U MHTEPBAIIBI BBHITYKIOCTH U BOTHYTOCTH QYHKIUH Y = X Se¥.

X1 —xp —2x3 +x4 —x5 =2,

6 _, Haiijure ofluee pereHne

" Jlana cucrtema JIMHEWHBIX YPaBHEHHI —x] +2xp —x3+x4 —x5 =
x| +xp —x4 +2x5 =-1.

CUCTCMBI

CocraBbTe ypaBHEHHUE IIOCKOCTH, KOTOpasi MPOXOJIUT Yepe3 TOUku M 1(7, 2, —3) u M 2(5, 6, —4)
napajuieasHo ocu OX.

[IpuBeauTe ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUY M IOCTPOMTE KPUBYIO

16x% —9y2 —64x +18y =89.

DK3aMeHaIMOHHbIM Omier 1




OneHoOYHbIE MEPONPHSIITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIi

. 3sin2x -1
1. Haiitu ipenen lim,_.o————.
2x* +5x

. 3
2. 3ammcaTh ypaBHEHHs BCEX aCHMIITOT KpuBoit Y = X~ In x.
3. UccnenoBaTh Ha 3KCTpeMyM QYHKIHUIO y = In+/ A1+ arctg x.

4. Haiitu 1 n300pa3uTh 001acTh onpeeneHus GyHKIUN z=lnx+,x-y

5. Uccnenosatpb Ha skcTpeMyM dyHknuoo — z(x;y) = x* - y3 —3x+6y

JK3aMeHAIIMOHHLIN OmiietT Ne X

1. CkanspHOe IPOU3BEACHIE BEKTOPOB, €r0 CBOMCTBA M MPUMEHEHHE.
2. BzaumHoe pacrnonioxxeHue NpaMou U MIOCKOCTH B TPOCTPAHCTRBE.
-3 2 5
3. Brruncnuts onpenenuTens .
-2 7 11
-1 -6 4
4 Haiitu xocuHyc yria npu BepilivHe 4 U oAb TPEYroJibHUKA C BEPIIMHAMHU B TOUKAaX

A4, B(2:8;0), C(-1;5;-2).

5.3amucarh ypaBHEHHE TIPsIMOM, mpoxonsmieii depe3 Touky M (—9;4) mepneHANKYIAPHO TNPSIMON
x=1_y+2
5 -7
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x=2t+7
6.HaiiTu KoOpIMHATH! TOUYKU IIEPECEUCHUS IPSIMON | (44 UWIUIOCKOCTH 3x+9y—-3z+1=0.
y=-
z=5t-2
7.IlocTponts
a) KpHBYIO x =—2— /2 =3y ; 6) mosepxHocts 2x° +4y° =3z +1=0.

OK3aMEHAITMOHHBIE BOIIPOCHI

Uro Takoe onpenenurens? [Ipu kakux nmpeoOpa3oBaHUIX BEIMYUHA ONPEICITUTEIIS HE MCHSICTCS
B kakux ciydasx onpenenurenb paBeH Hylo? UTo ciemyeT U3 paBeHCTBa ONPEICITUTENS HYIIHO?
Jalite omnpeneneHne MHHOpa W aireOpPaUdecKOro JOTOTHEHUS JJIEMEHTA OIPEISITUTEINS.
CdhopmynupyiiTe mpaBUIIO BEIYUCICHUS OMPEISITUTEIS.

Kak ocymiecTBiAioTCs THMHEHHBIE OTIEpaIiy HaJ MaTpULlaMu !

Kax mepemHoxaroTcst 1Be Matpuibl? CBOMCTBa TPOU3BEICHHS MAaTPHII.

KaxkoBa cxema HaxokIeHUsT 00paTHOW MATPHUITHI?

JlaliTe ompe/eiieHusT pelicHUsT CUCTEMbI JIMHEHHBIX anreOpanveckux ypaBHeHui. Pacimdpyiite
MOHSTHS «COBMECTHASI», <HECOBMECTHAs», «ONpeAcIEHHAs», «HEONPeaeAEHHAS» CUCTEMBI.
Hanumure dpopmyisl Kpamepa. B kakom ciiydae OHM IPUMEHUMBI ?

Uto Ha3zpIBaeTcsa panroM MaTpuibl? Kak on HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Ipr KakWx yCIOBHSIX CHUCTeMa IJIMHEHHBIX alre0pandecKuX YpaBHEHHH HMEET MHOXECTBO
pemenuit? Korma ona nMeeT e IMHCTBEHHOE PEIICHIE?

Onumnte Meron I'aycca penieHus: cCUCTEM JIMHENHBIX ypaBHEHUM.

Kakue Hen3BeCTHBIC HA3BIBAIOTCS CBOOOIHBIMH, a KaKHe Oa3uCHBIMU?

Kakue ocoOSHHOCTH peleHus] OAHOPOAHBIX CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHH Bbl
3Haete?

Kak cTpourcs pyHmamenTansHas cucteMa pereHuii?

Kax BbImONMHAIOTCS TMHEHHBIE onepaluy HaJl BekTopamu? KakoBbl CBOICTBA 3TUX onepauuii?
Kaxue BexTopa Ha3bIBAIOTCS JTMHEIHO 3aBUCUMBIMH, a KaKUe TNHEHHO HE3aBUCHMBIMH ?

Uro Takoe 0a3uc? Kakue BekTopa 00pa3yoT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kaxoit 6a3uc Ha3pIBaIOT ACKAPTOBHIM?

Urto Takoe KOOpAWHATH BeKTOpa?

UTo Ha3BIBACTCS CKAISPHBIM Ipom3BeAeHNEM BeKTOpoB? KakoBel ero cpoiictBa? [y pemeHus
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KaKUX 3a7a4 U KaK OHO MOKET OBITh HCIIOJIL30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM IMpou3BeAeHrueM BekTopoB? KakoBel ero cpoiictBa? s peuieHus
KaKUX 3a7a4 U KaK OHO MOKET OBITh HCIIOJIL30BaHO?

Uto Ha3BIBaeTCS CMEIIAaHHBIM MPOM3BeaeHNEM BeKTOpoB? KakoBhl ero coiictBa? J[ns permeHus
KaKUX 3a7a4 U KaK OHO MOKET OBITh HCIO0JIb30BaHO?

3anummuTe B BEKTOPHON M KOOPAMHATHON (hopMax YCIOBHS KOJUTHHEAPHOCTH, OPTOTOHATEHOCTH
1 KOMITJIAHAPHOCTH BEKTOPOB.

[psimast TuHYS Ha TUTOCKOCTH, €€ 00Iee ypaBHEHUE

JlaliTe MOHSATHE HOPMAIBLHOTO M HAMpPaBISIONIETO BEKTOPOB MPSMON Ha IJIOCKOCTH, YIJIOBOTO
koddumenra.

3anummuTe pa3INYHbIC BHIBI TPSAMONM W YKWKHTE TEOMETPHYCCKHH CMBICT TapaMeTpPOB
YpaBHCHUSI.

3anuImmuTe yCIOBUS MApaUICTLHOCTH M MEPICHANKYIIPHOCTH MPSIMBIX Ha TUIOCKOCTH B CiIydac
Pa3TMYHBIX BUIOB YPaBHEHU TIPSIMBIX.

Kax naiitu TOuky nepeceueHust IpsiMbIX Ha MIOCKOCTH?

Kax Berumcnsercs paccTossHue OT TOUKHU A0 IPSIMOM Ha TJIOCKOCTU?

JlaliTe onpeenenue 3IIMICA U 3alULIIUTE €T0 KAHOHUUECKOE YPaBHECHHUE.

JatiTe onpeaeneHue runepOOIIBI U 3aMUIINTE €€ KAHOHUYECKOE YPaBHCHHE

Jaiite onpeneneHue napaboIIbl U 3aMUIINATE €€ KAHOHMYECKOE YpaBHEHUE

Uznoxkute cxemy mpuBeneHUsT OOIIETO YPaBHEHUS KPUBOW BTOPOTO MOPSAKA K KAHOHHYECKOMY
BH]TY.

JlaliTe moHsTHE MONSIPHON CUCTEMBI KOOPIUHAT.

OnuiuTe mapameTpuiecKuil Ciocod MoCTPOSHUS JIMHUH Ha TUIOCKOCTH

[TnockocTs, €€ obIiee ypaBHEHHE

Kax onpenensieTcst B3auMHOE pacloiokKEHUE TIOCKOCTEN? 3anuiuTe YCIOBUS HNapaIeIbHOCTH
Y NEPHEHANKYIIPHOCTH IJIOCKOCTEH.

Kax Bermcnsercs pacCTosHAE OT TOYKHU J0 TIIOCKOCTH?

3anummuTe pa3udHbIe BUIAL YpPAaBHCHWW TPSAMONW B TIIPOCTPAHCTBE W TIOSCHUTE CMBICHT
TapaMeTPOB, BXOAININX B YpaBHEHUS.

Uznoxute cxemy npuBecHHS OOIUX ypaBHEHUH MPSIMON K KAHOHUYECKOMY BHITY.

Kax onpenenuts B3auMHOE pacoyioKeHUe MPSMBIX B IPOCTPaHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOUKH J0 IPsIMOM B MPOCTpaHCTBE?

Kax onpenenuts B3auMHOE pacIoioKeHUE MPSIMON U TIIOCKOCTH ?

Kax umercs Touka nepeceueHust npsiMOi U IIIOCKOCTU?

HazoBuTte noBepXxHOCTH BTOPOTO NMOPSAIKA U HAMMUIIUTE UX KAHOHUYECKUE YPABHCHUS.
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CdhopmynupyiiTe MOHATHE MPeIeia YUCIOBOH TOCIEIOBATCIBHOCTH
Cdhopmynupyiite moHsTHE Mpenena QyHKIUN OAHON epEeMEHHON
Urto Takoe 0JTHOCTOPOHHHE NPE/ICITbl (PYHKIINU B TOUKE?

Cdhopmynupytite moHATHS OSCKOHEYHO Majol M OECKOHEYHO OOJBINON Mpu X — d byHKr@H

[TepBeIit u BTOpOIt 3aMedaTeIbHbIE MPEICIIBI

Kak cpaBHuBaroTcsi OeckOHEUHO Majble BeNMWYMHBI? UTO Takoe OTHOCHTENBHEIN IMOPSIOK
Manoctu?

Kakme OeckoHeyHO Mamble Ha3bpIBalOTCA  OKBUBaJeHTHbIMH? [lpuBenute  mpumepsl
SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiicTBamu 00:1a1af0T (GYHKIIMH, HETIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXKYTKE?

UTo NOHUMAIOT MO TOUKOH pa3peiBa GyHKIMK? Kakue pa3pbiBbl pa3inyaioT?

Kak cBsi3aHBI IOHATHS HETIPEPBHIBHOCTH U TUPHEPEHINPYEMOCTH PYHKIIUH B TOUKE?

SanuiuTe npasuia auddepeHIrpoBaHus 00paTHON U CII0XKHON (YHKIIUH.

3amummTe npaBuia auddepeHIMpPoBaHUs HESBHO 3aJIaHHONH (YHKIWH ¥ (YHKIUH, 3aJJaHHOH
MapaMeTpHIECKH.

Uro takoe nuddepentman pynknun? KakoB ero reoMeTpudecKuii CMbICT?

Kakumu cBoiictBamu obnagarot auddepenuupyemsie GyHKII?

Kak mHaxomsarcs nuddepeHnnansl ¥ Mporu3BOIHBIC BRICIINX TOPSIIKOB?

®opmyna Teinopa

Uro Takoe Touka 3kcTpemyMa GyHkimu? Kakue Touku 3kcTpeMyma ObIBatoT?

Heo6xonumoe ycrnoBue cyiecTBOBaHHsI SKCTpeMyMa 1iist AuddepeHIupyeMoi QyHKINN
JlocTaTouHble yCIIOBHS CYIIECTBOBaHUS SKCTpEMyMa

CxeMa mccneoBaHusI Ha SKCTPEMYM (QYHKIIMH OJHOTO MIEPEMEHHOTO

Cxema HaxOXJCHUS HAWOONBIIETO ¥ HAWMEHBIIETO 3HA4YCHHWS (QYHKIMH Ha 3aMKHYTOM
MIPOMEKYTKE.

JlaliTe onpeaeneHue BRIMYKIOCTA M BOTHYTOCTH KPUBOH Ha MMPOMEXKYTKE.

Kakue Touky Ha3bIBaIOTCS TOYKaMHu meperuda?

Uro Ha3bIBaeTCs aCUMIITOTOH rpaduka Gynkimu? Kakue acMMITOTHI pa3inyaroT?

B uwem cocrout mpaBuno Jlommrans? Jlas pacKpeITHS KakKWX HEONpPENeIEHHOCTEH OHO
puMeHseTCs?

[aiite onpenenenue npenena GyHKIIUN HECKOIBKIX NIEPEMEHHBIX.

CdhopmynupyiiTe onpe/iesieHHe YaCTHBIX POU3BOIHBIX IS ()YHKIIMU HECKOJIBKUX TIEPEMEHHBIX.
Uro HazwiBaetcs auddepeHanoM GyHKIUH HECKOIBKIX TEPEMEHHBIX

B uem cocrosar mocrarounsie ycimoBus auddepeHIEpyeMocTrH (QYHKIUHA HECKOJIBKHX
TIepEMEHHBIX ?
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*  Kak HaxoAsTCs YaCTHBIC MPOU3BOHBIC BBICHINX MOPsAKOB? ChHopMynupyiTe yCIOBUS paBSHCTBA
CMEIIIaHHBIX TPOU3BO/IHBIX.

*  Kak winyTcs kacaTenbHas TIIOCKOCTh M HOPMaJlh K MOBEPXHOCTH?

o Cohopmynupyiite ompeaencHue dKCTpeMyMa IS (QYHKIIMH HECKONBKHX MEepPeMEHHBIX. KakoBbI
HEOOXOIUMBIC YCIIOBUS €O CYIICCTBOBAHUS?

e Cdopmynupyiite mTOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS DKCTpeMyMa JUIs (YHKIHH IBYX
MEPEMEHHBIX

e IlpuBemure cxeMy HaXOXICHHS HAaHOOIBIIErO W HAMMEHBIIETO 3HAYCHNS (DYHKIIMH B 3aMKHYTOM
obacTu.

S. MeTtoanyeckue yKa3aHusi 10 Npoueaype OueHNBaHUs

OneHoOYHbIE MEPONPHSITUS

TIpouenypa npoBeeHusi OLIEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMBbIE METOAMYECKHE YKA3AHUSA

1.

KonrponsHas pabora

B cemecTtpe CTyIEHTBHI BBINOJHSIOT 6 KOHTPOIBHBIX Pa0OT, COJEpKaHUE KOTOPBIX OXBATHIBACT BCE JHUCIMILIHHBL.
Kaxmomy cTymeHTy BbijjaeTcsi CBOM BapHaHT. KOHTpONbHBIE PabOTHI MPOBOSTCS B Yachl MPAKTHUECKUX 3aHATHU. 3a
KOKIYI0 KOHTPOJIBHYIO pa0oTy MaKCHMaldbHBIA Oami ompenensercs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JUCITUTUTAHBL.

KpnTeplm OLICHKMU 3aJJaHMUHA:

. banmer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUCM MAaKCUMAJILHOT'O 6aJma, OpeaAyCMOTPCHHOTO 3a
HCEC B COOTBCTCTBUC C peﬁer— IJIaHOM, Ha OO0 BEPHO BBINTOJTHEHHBIX 3aJlaHUH.

nas3

B cemectpe cTymenTs! BemmonHsIOT 8 M /13 1Mo BceM paszzaennaM mporpamMMbl JUCITUIUIMHEBL. Y KaKIOTO CTYJCHTA B
rpymre cBoit Bapuant UJ13, Homep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTy/IEHTa B CITMCOYHOM COCTaBe
TPYTIIEL.

[IpenomaBarens obecrieunBacT CBOSBPEMEHHOE MTOTYUCHHE CTyAcHTaMH BapuanToB 13, a Takxe

MPEIOCTABIIACT IICKTPOHHYIO CChUIKY Ha cOopuuk UJ13. Bee M/13 pa3meliieHsl B 3IEKTPOHHOM KypCe 110
JUCITUTLITAHE.

W13 BHIMONHSAIOTCS B OT/ICIIBHOM TETPaIH, IPU OPOPMIICHUU KAXKIIOTO 3a/IlaHUsl 00S3aTeIILHO YKA3hIBACTCS €TI0
HOMED, PUBOJIUTCS KPATKO YCIIOBHE KaX]IOTO 33aHus. Pernrenue kaxIoro 3aanusl JODKHO OBITh MOJPOOHBIM, €
BKJIIOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
¢dbopmyn. /I3 mpoBepsier npernogaBartenb, BEAYIIHA TpakTHdeckue 3aHaTis. CTyJISHTHI TOJKHBI BRIMOIHUTE M]3
JI0 KOHTPOJIBHO# paboTh! 110 TeMe. 3a kaxkaoe /13 BricTaBIAIOTCS Oalljibl, MaKCUMaJIbHBIN 0ajll yKa3bIBaeTCs B
pEUTHHT-TIJIAHE.
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KpuTepun oneHKkn 01HOTO 3a1aHNA:
3a/iaHre CUUTACTCS 3aY4TEHHBIM, €CJIM BBITIOJHEHO OOJIee IMOJIOBUHBI 33JaHN I
Ecnu 3amanvie He 3auteHo, paboTa BO3BpaIIaeTcs CTYACHTY Ha J0paboTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 3aIaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET y4eCTh UCIIPABICHUS U JJOOABUTH OAIIIBI K MPEIBIIYIIAM

DOK3aMeH

«[lMonoxceHue o npoeedeHuUU MeKyuw,e2o oyeHU8aHus u npomexcymovHoli ammecmayuu e TI1Y» npuka3 Ne88/00 om
27.12.2013 2., «Pykosodsawjue mamepuassl Mo meKywemy KOHmposto U ycneeaemocmu, npomexcymoyHoii u umozoeoii
ammecmayuu cmydeHmoe TOMCK020 nosaumexHu4ecko2o yHueepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sx3amMeHe CTyIeHTY BBIAIOTCS OWIIETHI, BKIFOYAIOIUE TEOPETUICSCKHUE BOIPOCHI M MTPAKTHUYCSCKUE 3a/TaHUS.
[Ipenoaararess, MPOBEPUB pabOTY, B XO/€ YCTHOM OeCebl CO CTYIEHTOM MOJKET 3a/1aBaTh BOMPOCHI 110 CAMOMY
OWJIETY, a TAK)KE TOTIOJIHUTEIBHBIC BOITPOCHI [0 TCOPUH U IIPAKTHKE. B HTOre CTyIeHT HabupaeT UTOrOBbIM Oail 3a
9K3aMeH, MakcumaibHo 40 0amtoB. OneHka 3a JUCHUILIMHY (OPMHUPYETCs KaK UTOTOBasi 3a padoOTy B CEMECTPE U
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OlICHUBAaHMUS.

CryneHTsl, He cAaBIINE YK3aMEeH B CECCHOHHBIN MEPHO/, MOTYT NEpecAaTh €ro B IepHUOIb TUKBUAAINN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOIIEN MPOIIEAYPOH.

Pe3ynbTaThl MPOMEKYTOYHOM aTTECTAIUH O(POPMIISIOTCS] BEAOMOCTBIO U BHOCSTCS B 3a4ETHYIO KHIKKY
o0yuJaromerocs.




