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

JJIeMeHT e PesyabTatbl CocrapJsionye pe3yJbTATOB 0CBOCHH (1eCKPUITOPLI KOMIIETEHIIHIA)
i 0, OCBOEHHSA
o0pa3oBaTejbHOM a
Cemectp KOMITETeHIIUH HaumeHnoBanue KoMneTeHIIMI 0011
nporpamMMbl (IHCHHUILIMHA,
npakTuka, THA) Kox HaunmenoBanue

c 5 Briazeer MaTeMaTH4IeCKUM anmapaTtoM aareOpbl 1
mocoOeH pelarh .

crana THSG sanan OTIK(Y)- T GepeHIMATBLHOTO HCUYUCIICHUST (DYHKITHU OJHOM M HECKOJIBKUX

(1/)1 P Aa 1.B1 TepeMEHHBIX JJIs ONTUCAHUS, aHAJIN3a, TEOPETUUECKOro 1

npodeccuoHaIbHOR .
P 9KCIIEPUMEHTAILHOTO HCCIISOBAHUS U MOJIETTUPOBAHUS
€ATEeJIbHOCTH Ha OCHOBE

a o . (U3HYECKUX ¥ TEOMETPHYECKUX 33124

“H(POPMAIIIOHHON U

O6ubIMorpagUIecKoit KyabTyphl N

Marematuka 1.1 1 OTIK(Y)-1 ¢ MpEMeHEHHEM P1 YMeeT NpUMeHATb IMHEHHYIO U BEKTOPHYIO alre0py, CTpOUTh
OIIK(Y)- reoMeTpHYECKUe 00pa3bl, MPOBOAUTD UCCIICTOBAHMUS KLU
nHpopMaoHHO- i
KOMMYHUKATIHONHEIX 1.V1 OJTHOHM U HECKOJIBKUX IIEPEMEHHBIX IIPU PELLICHHN HHXEHEPHBIX
. 3a1a4

TEXHOJIOTHH U C yUEeTOM .

OCHOBHBIX TpeOOBaHUMH L. .

HH(OPMALHOHHOGT OTIK(Y) 3HaeT 6a30BbIC MOHITHS M METO/IBI JIMHEWHOW 1 BEKTOPHOM

anreOpbl, aHATUTHYCCKOW T€OMETPUH, TEOPUH TIPEIEIIOB,
0e30MmacHOCTH 1.31

I depeHInaTbHOr0 HCHUCIICHUS




2. TIloka3zaTeau u METO/Abl OICHUBAHUSA

HJ]aHpreMble Ppe3yibTaThbl Oﬁy‘leﬂl/lﬂ o TUCIUIIVINHE KOL[ HaumeHoBanune pa3ea IMCHUIITHHBI MeTOZlbl OIICHUBAHHUSA
Kon HaunmenoBanue KOHTPOJINPYyeMOoi (o11eHOYHBIE
KOMIIEeTEeHIIMH MEPONPHSITHS)
(HJIM ee YaCTH)
PO 1 Brnageer OCHOBHBIMY MOHATHSAMY M METOIAMHU JIMHEWHOW anreOpbl, aHamuTrndeckor | OITK(Y)-1 1. JIuneitaas anrebpa Kontponsnas pabora
reoMetTpun U JU(QEpPEeHIHATLHOIO0 UCUUCICHNS (YHKIMM OJHOW M HECKONBKHMX 2. BekropHas anrebpa nas.
TlepEMEHHBIX 3.AHanuTHYECKAS TEOMETPHS
4.BBenenne B aHanus DK3aMeH
5. luddepennmansaoe
ncuucienne QyHKIUN OTHOM
NepeMeHHOIt
6. AnddepennmansHoe
HCYHCIICHUE PYHKIIUN
HECKOJIbKUX MEPEMEHHBIX
Pl 2 ‘YMeeT BBIYUCIIATH OMPENSTUTENH, BRITIOTHAT ASHCTBUS ¢ MaTpuiiamu, uccieaosats | OITK(Y)-1 1. JIuneitnas anreOpa KontponbHas padora
U pelaTh CHCTEMbI JTMHEHHBIX aIreGpandecKuX ypaBHEHHIA; IPOM3BOIUTh JeHCTBHSA 2. BekropHas anre6pa nas.
HaJl BEKTOPAMH; TIE€OMETPUYECKd M aHAIMTHYECKH MPEACTABIATh IIPAMYIO U 3. AHaJMTHYECKas TCOMETPUS
. .. 4.BBencHue B aHAIU3 DK3aMeH
[UIOCKOCTh;  YCTAHABJIMBATh B3aUMHOE DPACIOJIOKEHUS MPSAMBIX W IUIOCKOCTEH;
6 N 5./ludpepennmansaoe
MPUBOANTH OOIIME YpaBHEHHs KPUBBIX U MOBEPXHOCTEH K KAHOHHYCCKOMY BUAY U HCUHCIIeHHE (hYHKIIHH OTHOM
CTPOWTh HX; HAXOOUTH Mpeneibl (YHKIHMA W YUCIOBBIX MOCIEIOBATEIBHOCTEH; TepeMeHHO
T epeHIIMPOBaTh U UCCICAOBATh (DYHKIIMHA OJJHOTO M HECKOJIBKUX MEPEMEHHBIX 6. JuddepennupansHoe
HCYHCIICHUC PYHKIIUN
HECKOJIIBKUX MEPEMEHHBIX
P13 3HaeT aireOpy MaTpHIl, OCHOBHBIC XapaKTepUCTUKU MaTpui, ux ompeaeneHus u | OITK(Y)-1 1. JIuneitnas anredpa KonTtponbHas pabora
CBOWCTBA; METOABI pEHICHHS CHCTEM JIMHEHHBIX anreOpamuyecKuX ypaBHEHMid; 2. BexropHas anre6pa nas.
METO/Ibl BEKTOPHOM areOphl; CBOMCTBA M ypaBHEHHMsI OCHOBHBIX T€OMETPHYECKUX 3.AnanuTHyecKas reoMeTpis
4.BBenenne B aHaIN3 DK3aMeH
00pa30B ;0CHOBHBIC MMOJIOKEHUS TCOPUU MPECIIOB; MPABMIA U METOJIbI HAXOXKICHHS
N . 5./luddepennmansaoe
MPOU3BOMHBIX (YHKIHMHA OJHOM M HECKOJBKUX TIEPEMEHHBIX, CXEMY MOJHOTO HCUHCIIeHHE (hYHKIIHH OTHOM
HCCIIeIOBaHUs yHKIUH TepeMeHHoit
6. Tuddepennmansroe
HCYHUCIIeHNE QYHKITII
HECKOJIbKUX TePEMEHHBIX

3. IIkaja oueHuBAHUA
[Topsimox opraHu3ani OLIEHWBAHUS PE3yJIbTaTOB OOy4YeHHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBAaHUS pe3yabTaToOB 00y4yeHUs: B TOMCKOM moiuTexHu4eckoM yHuBepcutere (Crucrema OlleHHBaHUs)» (B JCHCTBYIOIIEH pelakiun).
Hcnonw3yercss OauibHO-PEHTHHTOBAS CHCTEMa OILICHMBAHUS pe3ylbTaTOB 00ydeHHUs. Mtoromas oreHka (TpagullMOHHAs M JIMTEPHAs) IO BHJIAM



yuebHoll nestenbHOCTH (M3yuenune aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) OMNpeAessiercs CyMMOW OaioB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHON aTTECTAIlMK (MTOrOBasi peMTHHTOBAasI olleHKa — MakcumyMm 100 6asioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENBHBIX OaJlJIOB 32 OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arTrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PCKOMCH,Z[yeMaSI mIKajaa aj1sd OTACJIbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIHOI'O U TCKYIICTO KOHTI')O.HSI>‘<

% BBITIOJTHEHUSI 3aJaHuA|

CooTBeTCTBHE TPAIHIHOHHOM OlICHKE| OnpeneieHne oneHKH

90% + 100% «O1TnmmyHO» OTiryHOE MOHNMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHHS U BIIQJICHUE OTIBITOM MPAKTUIECKON JCSITETLHOCTH
70% + 89% «Xopo1o» JlocTaTo9HO MOTHOE TIOHUMaHUE TIPEMETa, XOPOIITUe 3HAHUS, YMEHUS ¥ ONBIT MPAKTHIECKON NeATEIHbHOCTH

55% + 69% «Y IOBIL.» IIpuemiieMoe MIOHUMaHUE IPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHHS U OTIBIT MPAKTUICCKON e TENbHOCTH

0% + 54% «HeynoBi.» Pe3ynbTaThl 00ydeHUsT HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMSIM

[IIxana g1 OIEHOYHBIX MEPONIPUSITUHN SK3aMeHa ™

% BBITIOJTHEHUSI 3K3aMeH, CooTBeTCTBHE
o . Onpeneneﬂne OICHKH
3aJJaHUH JK3aMeHa 0asL1 TPAAUIMOHHOU OLICHKE
90% + 100% 36 -40 «OTINYHO» OTiryHOE MOHNMAaHKE MTPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHHS U BIIQJICHUE OTIBITOM MPAKTUIECKOU JCSITETLHOCTH
70% + 89% 28 +35 «Xopomo» JlocTaTo9HO MOTHOE TOHMMaHWe TIPEJMETa, XOPOIITUe 3HAHHS, YMEHUS ¥ ONBIT MPAKTHIECKON NeATeIHbHOCTH
55% + 69% 22 =27 «Y TOBJL» ITpuemiieMoe IOHUMaHUE TIPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHHUS U OTIBIT MPAKTUICCKON e TENbHOCTH
0% + 54% 0+21 «Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. IlepeyeHb TUNMOBBIX 3aJaHUI

O1ueHOYHbIe MeponpusTus

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui

1| KontposbHas paboTa

KourpoabHas pabdora «/IuHeiinas aaredpa»
BAPHUAHT Nel

1. Jlan onpenenuTenb

2
-1
3

O W
O ==

4
1
2
0 -1 13

@) 3anuumTe pa3iokeHUE JAaHHOTO ONPEACIUTEIS [0 YSTBEPTOMY CTOJIOILY;
0) BEIYUCITUTE OTIPENICIIUTEINb, IIOTYyIUB TIPEABAPUTEIHHO HYJIN B KAKOW — JTMOO CTPOKE HIIH CTOJIOIIE.




OneHOYHBIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

1
I
—
b

x+2y—z
2. PemmuTh cucTeMy ypaBHEHHUH METOIOM OOPATHON MAaTPHIIBL: 3y—z=1,
x+4y+z=35.

3HaueHUEe X BBIUHMCIIMTH TAKXKe METOAOM KpaMepa.

3. MccnenoBaTh cUCTEMY Ha COBMECTHOCTh U PEIIUTh MeTO0M ["aycca
X tx;tx, =1

X +x, tx, =4

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

4. Jlana cucteMa OJIHOPOAHBIX JMHEHHBIX ypaBHEHUH

a) JIoKaXHuTe, YTO CUCTEMA UMEET HETPUBHUAJIbHbIE PELLICHHUS;
6) Haitmute oO1iiee penieHnue CUCTEMBI,
6) HalianuTe QPyHIAMEHTAILHYIO CUCTEMY PEILICHUH.

. Ilpu Kakux 3HaYEHUSIX TapaMeTpa A cucrema muneiinbix ypaBHEHHUH

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

KonTtponbnas padora mo teme «BekTopHas anredpa»
BAPHUAHT Nel

L. Jambt uerwipe ekropa: d = {4,5,2); b ={3,0,1}; ¢ = {-1,4,2):d ={5,7,8).

1.JJoxa3ats, uto BeKTOphl d,b,C 06pasyioT 6asuc u Haiiti pasnoxkenue BekTopa d B HTOM Gasuce.




OneHOYHBIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

2. Haiiti KocHHYyC yriia Mexy Bektopamu d u b .

3. Haiitu jymny Bektopa ¢ = d + 2b +3¢ .

II. Janst yernipe Touxn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 066ém nupamuast ABCD wu nnuny BBICOTHI , onylneHHOM n3 Bepmunasl D Ha rpans ABC .

5. Haiiti npoeximio Bextopa AB Ha ock Bextopa CD .

_ — —

6. Haiitu xoopnunarsl sextopa [(BC + AB),CB].

O T [P - ~ B |
II1. MapasienorpamMm NocTpoen Ha Bekropax d = p+4qg, b = E(p —q), rne |p| =4, Q| =2,(pnq) = 3

Onpe,uennn,: a) KOCHHYC TyHOoro yrija Mexay AhuaroHajasiMu; 6) JJIMHY BBICOTHI, OHyIIIGHHOfI Ha CTOPOH

KonTpoabHasi padoTa mo TeMe «AHAJIUTHYECKAS T€OMETPHUsI»
BAPUAHT Nel

1. Omnpenenuts NpH KAKUX 3HAUCHUAX @ TIpsMas

(a+2)x + (d® -9y + 3@-8a+5=0 napamiensHa ocu OX.
2. CocTaBHUTh YpaBHCHUS MPSIMBIX, TTAPAIUICTBHBIX MPSAMOU

3x - 4y - 10 = 0 u oTcTOSAIIMX OT HEe Ha paccTosiHuEe d=3
3. Jlanbl BepmMHbI TpeyroyibHuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BHICOTHI M3 BEPIIUHBI A M ypaBHEHUE MEIWAHBI U3 BepIIHHEI C.

4. HpI/IBGCTI/I K KAHOHUYECKOMY BUY, Ha3BATb U IOCTPOUTH
kpuBbie:  a) 16x° + 25)° + 32x - 100y - 284 = 0;
6) y' -4dy-20x+24=0.

5. W3 obmux ypaBHeHUH nipsiMolt : 2x +y—3z-9 =0,
2x+  372+4=0
MOJYYUTh KAHOHMYECKUE | NapaMeTPUUECKOe YPaBHEHHS MPSIMOIA.

6. Haiitu npoekuuto Touku A(1,2,0) Ha MI0CKOCTH
8x + 6y +872-25 = 0.

7. TlocTpouTh TENO, OTPAHUYCHHOE TIOBEPXHOCTIMH
=Z’
X+y=2,
y=>0,z>0.




OneHOYHBIE MEPONPHSITUS IIpuMepbl THIOBBIX KOHTPOJILHBIX 3/1aHUI

KonTtponbnas padora no teme «BBegeHue B aHAIN3»

I. Boiuucaums npedesivl

1 1 1 1
\/7 5+Z+§+ +27’1
2. lim ;
n—>001¢ n — 00 n_l
\/1+ 24
o 4. lLim —6x2 2x.
x—>1 x>0 3x°+]
/ 2 2
R E ikt 6. lim —> -
xqz X - 2 x->01—cosx
w41 ,
+ —_
7, um(x Zj . 8. lim MO +2)=In2,
X — 00 x_l x-0 x2
2x X :
- sin(2 — x
0. im & " 10, 1im 02~ %) )
.XHO X xX-2 2_x

I1. Onpexesnts nopsitok 6. m. O (x) mpu X — O ormocurensno x:
1. a(x) =In(1+3/x* Ogx), 2. a(x) =2x+1-1.

ITI. HajiTn Touku paspbsiBa GyHKIUH, yKa3aTh UX xapakTep. [locrpourts rpadguk ¢pyHKINH B OKPECTHOCTH TOYEK
pa3pbIBa:

0, ecru x <0, e

21—x 1
l. f(x)=4x* ecru0<sx<1, 2. =

x+2, eciu x=21.




OneHOYHBIE MEPONPHSITUS IIpuMepbl THIOBBIX KOHTPOJILHBIX 3/1aHUI

KonTponabnas padora
no teme «/Iuddepennnanbuoe ncuncaeHue GyHKINU OJHOTO ePeMEHHOI0»
BAPHUAHT Nel

[. HaiiTu nponsBojHbIe CleAy0UUX QyHKIUHI:

ctg(\/g)
1y = (S0 +3x)2, 2. 3% +3Y =x-2y. s y=(g2x) 2,

d*y
II. Haiiti BTOpy0 NPOU3BOAHYIO —
dx
x2 x =cos(t/2), ,
Ly=—F—2 ) 3.y =sin(x—y)
x° -1 y =1 —sinft.
III. . ITonp3ysice mpaBusoM JlonmuTrans HAWTH TIPEAEIIbL:
Tix
2 1 COoS —
1. lim -—| 2 lim (sin/x) 2
x-1lx—1 Inx Xx->1-0

1

IV IlposecTtn nonHoe uccienosanue GyHkuuu y = X€ X 1 noctpouTts eé rpadux

KonTpoabHas padora
no teMe «/uddepenuuanbuoe ncuncienune OHII»
BAPHUAHT Nel

I. Haiiti 1 moCTpouTh 00JIaCTh OTpeAeTeHUS QYHKITHH:

z=x/;1n(1—x—y);

IT. HauTu yKaszaHHEE [IPOU3BOIHEIE

2
w=()etl, e ou o ou O,
dy

0z axdz

9

Ox




OneHOYHBIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

III.

IVv.

Xy Ou Ou Ou

— .2 —
IIpoBepuTs, yroBiersopset i hynkmas U = X~ F| —,— |ypasuenmo X— + y— + 7— =2u.
7 X Ox dy 0z
2 2 _ .
CocTaBuTh YypaBHEHHE HOpMald K TMoBepxHocTH X 2x+ 6y -7 - 4 MapajuieibHO  TIPSIMOU
x_y—2_z-1
1 3 4
Haitti nanGonbiee u Hanvenbee snaucane Gyukmmn: Z = X + Y — XY B 3aMKHyTOH 061acTH,

OrpaHUYEeHHOM TuHuAMH X — 0, y= 0, xty= 10.

U3,

IlpuMep BapHaHTa MHANBUAYAJILHBIX 3aJaHUN.




OueHOYHbIE MePONPUSITHS

le/lMele THINOBBIX KOHTPOJBbHBIX 3a/IaHuil

JNuwednan anrefpa

3

3

1
9
i

. Baumcnmrys on peEfeNTERN

-1 2 -7 -3 2 4]
0 -1 -2 011]
4 -2 il g 213
1 -1 -3 -2 2 1|

Haiirn marpuay X w ypansenns. Chnenars nposepky

|
9

2

2 1 11 =15

2
1 -2|-X=| 2 -8 34
-

1 mu 7 0

PemnT cHeTesnl AuneifHux ypanseHii:
a) metonom Kpawmepa,

b) maTpuumHEM MeTOmOM

31"'4!!_2::21?' rT+hHy— z= 5
a) r—= y+3z=-1 b) { Be+By+2=17
dr-dy+iz=-12 dr—-Gy+z=10

. Pemuts cncresw metonom Maycca

a)

b)

Iy
32"]

41'.']

Iy
1
1
Iy
]

Iy
I
3]’.5

] —3zy +dry = I

=2ry 43y = =4
+2r; =5r, = 12
+drs —Hry — i1
+3rs +5ry —dry = 1
43z 421y =22y 41 = -1
—2.1': +ry —-Iy —Iy = 3
—drs +4ry 4y 4 = 3

+2Es +x3y =5 +Iy = -1

4rs =y +ry =10
=¥y +¥y x4 =0
+rs —rz iy =}




OneHOYHBIE MEPONPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb

[TOKO (PT1 u PT2)

Bomnpocsr:
1. C nomouipio 37eMEeHTapHBIX MPeoOpa30BaHUN PACIIMPEHHAs MATPHUIIA CUCTEMBI TMHEHHBIX

1 -1 20110
ypasuennii nmpusenerakeuxy [0 0 0 O O | 1 | BeiGepure BepHbie yrBepkaeHus, ecm A —

01 02010

OCHOBHas MaTpulia CUCTEMBI, Q — pacoiup€HHasd MaTpula CUCTEMBIL.

1. rang (Q) =2

2. rang(g) =3

3. rang(A) =2

4. rang(A) =3

5. cucrteMa COBMECTHA
6. cucreMa HECOBMECTHA

2. Beicora tpeyronsauka ABC , onmymennas us sepumnnl C, ecmu A(3;1;2), B(5;—3;6),
C(3;0;4) pasna
3. Paccrostmue Mexy bokycamu snmamca 3% +9y° =30x +18y +9 =0 pagno

x=9r +1,
4. Kocunyc ocTporo yriia Mexay npsambivg - ¥ +4 _y =1 _z+5 _ paBeH
10 =2 -1 y=6t,
72=3-2¢
5. YcranoBute cooTBETCTBUE MKy (PyHKIMEeH n e€ nuddepeHimaiom
byHKIIUS MTPOU3BOTHAS
y = 3sin x _ cosx
dy = ———dx
3</sin® x




OneHOYHBIE MEPONPHSITUS IIpuMepbl THIOBBIX KOHTPOJILHBIX 32/1aHUI

y:«/sinx dy: CO?X dx
2+/s1n x
y= 1 dy = - cosx .
\/sin x 2+/sin’ x
y= 1 dy = - cosx .
/sinx 33/sin* x
COS X
dy = ——=dx
23/sin x
dy = ;dx
2+/s1n x

1+x°
In 3
o X 1
6. Onpenenute NOPSAAOK MAIOCTH OECKOHEYHO Masloi (YHKIIMM —————~ OTHOCHUTEJIbHO — IIPU X —>
X X

o0
K=
7. ®ynkuus y = 6x [¢>° yObIBaeT A 3HAUeHUH X

Ly ptw :1/2)

2. 0/ 2% )
3. x0fo0 5 1/2]1 (1/2p0 )
4. xO€ 1/ 240 )
S x0(1/2:0).
8. lna pyuxuun Z = z(X;y) HU3BECTHO




OneHOYHBIE MEPONPHSITUS IIpuMepbl THIOBBIX KOHTPOJILHBIX 3/1aHUI

2 (M)=2,(M) =0
2 (M) =5; Z,(M)=1; £, (M) =2

Torna Ttouka M

SIBJISIETCS] TOUKOU MUHUMYMa

HE SIBJISIETCS TOYKOM SKCTpEMyMa
SIBJISIETCS] TOUKOW MakCUMyma
SIBJISIETCS] CTAlMOHAPHOW TOYKOM
HE SIBJISICTCS CTAlMOHAPHON TOYKOU

DK3aMeH [IlpuMepsbl 3ajlaHUK HaA 3K3aMeH

TIIY JkK3amMeH Kypc 1

Bapuant 1

1. CdopmymnupoBarh u qoka3aTh Teopemy Jlarpanxa.
VYpaBHeHUs NpsIMOM B MPOCTPAHCTBE
1

3. Haiinure npenenmst:  a) iy B) im xe;
xoo ¥l _gx X o 40

2x+1 + 3X_2

4. Haiigure Bce YacTHbIC IPOU3BOJHBIC IIEPBOTO MOPSAKA QYHKIHH 1y = 4/ 2x2 -3y.
1

— X
5. OmnpeznenuTe TOUKM Nepernda U MHTEPBAb BHITYKIOCTH U BOTHYTOCTH QYHKIUM Y = X Se~.

X] —xp —2x3 +x4 —x5 =2, .
_, Haiiaure oluiee perueHne

6. JlaHa cucTteMa TMHEMHBIX YpaBHEHUN —X] +2xp —x3+x4 —x5 =
x]+xp —x4 +2x5 =-1.

CUCTCMBI

7. CocraBbTe ypaBHEHHUE INIOCKOCTH, KOTOPAs IPOXOIUT 4Yepe3 TOUKu M 1(7, 2, —3) u M 2(5, 6, —4)
napajuieasHo ocu Ox.

8. IlpuBeauTe ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUAY U MOCTPOUTE KPUBYIO
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2

2

-9y~ —64x+18y =89.

DK3aMeHaIMOHHbIN Omer 1

. 3sin2x -1
1. Haiitu nipenen limy.o—5——
2x" +5x

o 3
2. 3anucarh ypaBHEHHUs BCEX aCUMIITOT KpuBoi Y = X~ In x.
3. UccnenoBark Ha SKCTpEMyM QYHKIHUIO y = In+/ X2 +1+ arctg x.

4. Haiitu 1 u300pa3uth 00nacTh onpezeneHus GyHKIUU z=Inx+x-y

5. Uccnenosatp Ha skcTpemMyM dyHknuo — z(x;y) = x* - y3 —3x+6y

JK3aMeHAIIHOHHLIN OmiieT Ne X

1. CkanipHOE IPOU3BEACHNUE BEKTOPOB, €0 CBOMCTBA U IPUMEHEHHE.
2. Bsaumnoe pacrnonosxeHue NpsiMON U MIOCKOCTH B IPOCTPAHCTBE.
-3 2 5
3. Brruncnuts onpenenuTens .
-2 7 11
-1 -6 4
4 Haiitn xocunyc yrna npu BepmmHe 4 U MJIOMAAb TPEYTOJIbHUKA C BEPIIMHAMU B TOUYKaxX

AG—41), B(=2:8,0), C(=15;-2).
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5.3amucath ypaBHEHHE MPSIMOH, mpoxojsmieii yepe3 Touky M (—9;4) mneprneHIUKYIAPHO MPAMOi

x—1_y+2
5 -7
o L |x=2e+7
6.Haiit KoOpIMHATHI TOUYKH NEepECEUEHUs PSIMON ;44 WIUIOCKOCTH 3x+9y—-3z+1=0.
y==
z=5t-2
7.IlocTpouth
a) KpMBYIO x =—2 — /2 -3y 6) mosepxHocts 2x° +4y° =3z +1=0.

OK3aMEHAITMOHHBIE BOIIPOCHI

Uro Takoe onpenenurens? [Ipu kakux npeoOpa3oBaHUIX BEIMYUHA ONPEICITUTEIS HE MEHSICTCS
B kakux ciyyasx onpenenauTenb paBeH Hymo? UTo cienyeT U3 paBeHCTBA OMPEACTUTENs HyI0?
Jalite omnpeneneHue MHHOpa W aireOpPaUdecKoOro JIOMOJHEHHS JJIEMEHTA OIpPEISITHTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYUCICHUS OMPEISITUTEIS.

Kax ocymiecTBastoTcs TMHEHHBIC olepalliy HaJ MaTpuiamMu’?

Kax nepemuoxkatorcst e MaTpuilsl? CBoMCTBA MPOU3BEICHUS MAaTPHIL.

KakoBa cxema HaxoxaeHHs 0OpaTHOI MaTpHULIBI?

[aiire ompeneneHus peLICHUS] CHCTEMBI JIMHEHHBIX anreOpanduecKux ypaBHeHUH. Pacmmdpyiite
MOHSTHS «COBMECTHAsI», KHECOBMECTHAs», «ONpeAeIEHHAs», «HEONPeAEIEHHA» CUCTEMBI.
Hanumure dopmyisl Kpamepa. B kakom ciiydae OHM IPUMEHUMBI ?

Uto Ha3zpIBaeTcs panroM MaTpurbl? Kak on HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Mpr KakWx YCIOBHSIX CHCTEMa IUHEWHBIX anreOpandecKux YpaBHEHHH HMEeT MHOXECTBO
pemenuit? Korma ona nMeeT e IMHCTBEHHOE PEIICHIE?

OmummTe MeTox I'aycca pereHus CUCTeM JTIHHEHHBIX YpaBHCHHM.

Kakwne Hen3BecTHBIC HAa3bIBAIOTCS CBOOOTHBIMU, a KaKre 0a3HCHBIMU?

Kakue 0COOCHHOCTH pellieHHs] OAHOPOIAHBIX CHCTEM JIMHEHHBIX alre0pandyecKux ypaBHeHHH Bbl
3Haete?

Kak cTpourcs pyHmameHnTanpHas cucteMa pereHui?

Kax BbImONMHAIOTCS TMHEHHBIE onepaluy HaJl BekTopamu? KakoBbl CBOICTBA 3THX onepauuii?
Kaxkue BekTOpa Ha3pIBaIOTCS TMHEHHO 3aBUCUMBIMHU, 8 KAKUE JIMHEHHO HE3aBUCUMBIMU 7
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Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha TUIOCKOCTH U B IPOCTPAHCTBE?

Kakoii 6a3uc Ha3pIBAIOT JIEKAPTOBBIM ?

UYro Takoe KOOpAUHATHI BeKTopa?

Uto Ha3bIBaeTCS CKAISPHBIM MpousBereHueM BekTopoB? KakoBel ero cpoiictBa? s peuieHus
KaKUX 3a7a4 U KaK OHO MOKET OBITh MCIIOJIL30BaHO?

Uto Ha3pIBaeTCS BEKTOPHBIM IMpousBeaeHueM BekTopoB? KakoBel ero cpoiictBa? s peuieHus
KaKUX 3a7a4 U KaK OHO MOKET OBITH HCIIOJIL30BaHO?

Uto Ha3pIBaeTCS CMEMIAaHHBIM MPOM3BeaeHNEM BekTopoB? KakoBhl ero croiictBa? Jlms pemeHus
KaKuX 3a7a4 U KaK OHO MOKET OBITh HCIO0JIb30BaHO?

3anumuTe B BEKTOPHON M KOOPAMHATHON (hopMax YCIOBHS KOJUTHHEAPHOCTH, OPTOTOHAIEHOCTH
1 KOMITJIAHAPHOCTH BEKTOPOB.

[psmast TuHYS Ha TUIOCKOCTH, €€ o0Iee ypaBHEHUE

JlaliTe MOHSATHE HOPMAIBLHOTO M HAIMpPaBISIONIETO BEKTOPOB MPSMON Ha IJIOCKOCTH, YIJIOBOTO
ko3 dunmenra.

3anummTe pa3IuYHbIC BHIBI TPSAMONM W YKWKHTE TEOMETPHYCCKHH CMBICT TapaMeTpOB
YpaBHCHUS.

3anuImmuTe yCIOBUS MApaUICTLHOCTH W MEPIEHANKYIIIPHOCTH MPSIMBIX Ha IUIOCKOCTH B CiIydac
Pa3IUIHBIX BUIOB YpaBHEHU TIPSIMBIX.

Kax naiiTu TOuky nepeceueHust IpsiMbIX Ha MIOCKOCTH?

Kax Berumcnsercs paccTossHue OT TOUKHU A0 MPsIMOM Ha TIOCKOCTU?

JlaiiTe onpeenenue 3IMICA U 3alUIIUTE €r0 KAHOHUUECKOE YpPaBHECHHUE.

Jatite onpeaeneHue runepOOIIBI U 3aMUIINTE €€ KAHOHUYECKOE YPaBHCHHE

[aiite onpeaencHue napaboIIbl U 3aMUIINATE €€ KAHOHHYECKOE YpaBHEHUE

Wznoxkute cxeMy mpuBeACHUsT OOIIETO YPaBHEHUS KPUBOW BTOPOTO MOPSAKA K KAHOHHYECKOMY
BH]TY.

JlaiiTe moHsTHE MONSIPHON CUCTEMBI KOOPUHAT.

OnuiuTe mapaMmeTpuiIecKuil Ciocod MoCTPOSHUS JIMHUHA Ha TUIOCKOCTH

[TnockocTs, €€ obIiee ypaBHEHHE

Kax onpenensieTcst B3auMHOE PacloiOXEHUE TUIOCKOCTEH? 3anuiuTe YCIOBUS MapaieIbHOCTH
Y TIEPICHANKYIIPHOCTH ITIOCKOCTEH.

Kax Bermcnsercs pacCTosSHAE OT TOYKHU J0 TIIOCKOCTH?

3anummuTe pa3udHbIe BUIAL YpPaBHCHWHA TPSAMONW B TIPOCTPAHCTBE W TOSCHHUTE CMBICTT
TapaMeTPOB, BXOIAININX B YpaBHEHUS.

Uznoxkute cxemy npuBeeHHS OOIUX YPaBHEHUH MPSIMON K KAHOHUYECKOMY BHITY.

Kax onpenenuts B3auMHOE pacroyioKeHUe MPSMBIX B IPOCTPaHCTBE?
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Kax Berumcnsercs paccTossHUE OT TOUKHU A0 IPsIMOM B MPOCTpaHCTBE?

Kax onpenenuts B3auMHOE pacIoioKeHUE MPSIMON U TIIOCKOCTH ?

Kax umercs Touka nepeceueHust npsiMOi U IIIOCKOCTU?

HazoBute moBepXxHOCTH BTOPOTO MOPAIKA U HAMMUIIUTE UX KAHOHUYECKUE YPABHCHUS.
CdhopmynupyiiTe MOHATHE MPEIeia YUCIOBON OCIECIOBATCIHHOCTH
Cdopmynupyiite monsTHE Mpenena QyHKIUN OAHON epeMEHHON

Urto Takoe 0THOCTOPOHHHE NPECITbl (PYHKIINU B TOUKE?

CdhopmynupyiiTe NOHATHA OECKOHEYHO MaJlol 1 OECKOHEYHO OOMBIION Tpu X — d K@

[TepBbIit u BTOpOIt 3aMedaTeIbHbIC MPECIIBI

Kak cpaBHuBaroTcss OeCKOHEYHO Majble BeNMMYMHBI? UTO Takoe OTHOCHUTENBHBIN IMOPSIIOK
Manoctu?

Kakme OeckoHeyHO Maiple Ha3bIBAIOTCS  OKBHBaJeHTHbIMH?  IlpuBeanre  mpuMepsl
SKBUBAJIICHTHBIX OECKOHEYHO MaJIbIX.

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

UTo NOHUMAIOT MO TOUKOH pa3peiBa GyHKIMK? Kakue pa3pbiBbl pa3inyaroT?

Kak cBsi3aHBI IOHATHS HETIPEPBHIBHOCTH U TUPHEPEeHINPYEMOCTH PYHKIIUH B TOUKE?

SanuiuTe npasuia auddepeHrpoBanus 00paTHOR U CII0XKHON (YHKIIUH.

3amummTe npaBuia auddepeHIMpoBaHus HESBHO 3aJlaHHONH (QYHKIMU U (YHKIUH, 3aJlaHHOM
MapaMeTpHIECKH.

Uro takoe nuddepeniman pynknun? KakoB ero reoMeTpu4ecKuii CMbICT?

Kakumu cBoiictBamu obnagaroT auddepenuupyemsie GyHKII?

Kak mHaxomsarcs nuddepeHnuansl ¥ MpOu3BOIHBIE BRICIINX TOPSIIKOB?

®opmyna Teinopa

Uro Takoe Touka 3kcTpemyMa ¢yHkimu? Kakue Touku 3kcTpeMyma ObIBatoT?

Heobxonumoe ycnoBue cyiecTBOBaHHsI SKCTpeMyMa 1iist AuddepeHIupyeMoi QyHKIUN
JlocTaTtouHble yCIIOBHS CYIIECTBOBaHUS SKCTpEMyMa

CxeMa mccneoBaHus Ha SKCTPeMyM (QYHKIIMH OJHOTO IIEPEMEHHOTO

Cxema HaxOXACHUS HAWOOJBIIETO ¥ HAWMEHBIIETO 3HAYCHHWsS (QYHKIMH Ha 3aMKHYTOM
MIPOMEKYTKE.

JlaiiTe omnpeeneHre BHIMYKIOCTA U BOTHYTOCTH KPUBOU Ha POMEKYTKE.

Kakwue Touku Ha3bIBAIOTCS TOUYKAMH Tiepernoa?

Uro Ha3bIBaeTCs aCUMIITOTOH rpaduka Gpynkimu? Kakue acHMITOTHI pa3inyaroT?

B uwem cocrout mpaBwio Jlomwrama? Jlms packpeITHS KaKUMX HEONMPEAETEHHOCTEH OHO
TIpUMEHSETCS ?
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» JlaiiTe ompeneneHue npezaena GyHKIIMA HECKOJIBKUX MEPEMEHHBIX.

*  CdopmynupyiiTe onpeieneHne 9acTHBIX MPOU3BOIHBIX JUTS (DYHKITUH HECKOIBKUX TIEPEMEHHBIX.

*  UYro HazpIBaeTcs quddepeHIuaioM QYHKIUNA HECKOIBKUX TEPEMEHHBIX

* B wuyem cocroar pgocratouyHble ycioBus aupdepeHmmupyeMoctd (QYHKIUM  HECKOJIBKUX
MepEMEHHBIX ?

*  Kak HaxoJsTCsl YaCTHBIE MPOU3BOHBIC BEICIIUX MOPAAKOB? ChopMyTupyiTe yCIOBYs paBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

*  Kak nmryrcst KacaTenbHasl III0CKOCTh M HOPMah K MTOBEPXHOCTH !

*  Cdopmynupyiite omnpenelneHne 3KCTpeMyMa Ui (QYHKIIMA HECKOJNBKHX IepeMEHHBIX. KakoBbl
HEOOXOIUMBIE YCIIOBHUS €T0 CYIIECTBOBAHUS ?

*  Cdopmynupyiite IOCTATOYHBIC YCIOBHSI CYINICCTBOBAHUS JKCTpeMyMa JUis (YHKIHUU JBYX
MepPEeMEHHBIX

* [lpuBemuTe cXeMy HaXOXXJICHHS HaHOOIBIIETO M HAMMEHBIIETO 3HAYCHUS (DYHKIIMU B 3aMKHYTOH
obnactu.

S. MeTtoauyeckue yKa3aHusi 10 Npoueaype OueHnBaHUs

OneHoYHbIE MEPONPHSITUS

Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO[ll/lele METOAUYECCKHE YKAZAHUSA

1.

KonrponsHas pabora

B cemecTpe CTyIEHTHI BBINOJHSIOT 6 KOHTPOIBHBIX Pa0OT, COJEpKaHUE KOTOPBIX OXBATHIBACT BCE JHUCIMILIHHBL.
Kaxnomy cTyneHTy Beigaetcsi cBoi BapuaHT. KOHTponbHBIE paOOTHl MPOBOASTCS B Yachl MPAaKTHUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJBbHYIO paboTy MakCHUMalbHBIH Oaii ompeiensercsi B COOTBETCTBHE C PEUTHHI-TUIAHOM
JUCITUTUTAHBL.

Kpurepun onenku 3axanus:

¢ Bamibl 32 KOHTPOJIBHYIO PadOTy MOTYYAIOTCS YMHOKEHHEM MaKCHMAIBHOTO 0ajlia, MpeyCMOTPEHHOTO 3a
HEe B COOTBETCTBUE C PEUTHHT- MJIAHOM, Ha JIOJII0 BEPHO BHIOJHEHHBIX 33/IaHUH.

W13

B cemectpe cTymenTs! BemoHSIOT 8 M /13 1Mo BceM paszzaennaM mporpamMMbl JUCITUIUIMHEBL. Y KaKIIOTO CTYICHTA B
rpynme cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
TPYTIIIEL.

[IpenomaBarens obecrieunBacT CBOCBPEMEHHOE MTOTYUCHHE CTyAcHTaMH BapuanToB 13, a Takxke

MPEIOCTABIISAET IICKTPOHHYIO CChUIKY Ha cOopHuk UJI3. Bee M/13 pa3melnieHsl B 3IIGKTPOHHOM KypCe IT0
JIUCUUIUINHE.

W13 BEIMONMHAIOTCS B OTJENBHOM TETpau, pu 0OPMIIEHUH KaXKJIOTO 3a/IJaHUsI 003aTETFHO YKA3bIBACTCS €T0
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IIpouenypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITHS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

HOMEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKOTO 3aaHus. Perenne kaxmoro 3aanus JOJDKHO OBITh TIOJPOOHKIM, C
BKIJTFOUEHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKICHHUH, TOSICHEHUH, C YKa3aHUEM HCIOJIE30BAHHBIX METOJIOB H
dbopmyn. /I3 mposepsieT npemnoaaBareib, By IpakTHIecKue 3auaTrsa. CTyIeHTHI TOJDKHBI BRITTOTHUTE M]3
IO KOHTPOJIBHOH paboTh 110 TeMe. 3a kaxkaoe /13 BricTaBiIsAOTCS Oalljibl, MaKCUMaJIbHBIN 0ajll yKa3bIBaeTCs B
pEUTHHI-TIIaHE.

Kpurepun oneHkn 01HOTO 3aaHus:
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO OOJIee TMTOJIOBUHBI 3aJaHui
Ecnu 3ananue He 3auTeHo, paboTa BO3BpaIIaeTcs CTYACHTY Ha JOPa0OTKYy.

CTyI[CHTI:I MOT'YT UCHIPABJIAATH HCBCPHO PCHICHHBIC 3a/laHWA U CAaBaTh HAa MOBTOPHYIO ITPOBCPKY. Hpenoz[aBaTenL
MOZKET YYCCTb UCIPABJICHHUA U ,Z[06aBI/ITI> OaIel K npeaAbLAyIUM

DOK3aMeH

«[lMonoxceHue o nposedeHuUU MeKyuw,e2o oyeHU8aHuUs u npomexcymo4Holi ammecmayuu e TI1Y» npuka3 Ne88/00 om
27.12.2013 2., «Pykoeodawjue mamepudssl Mo meKywemy KOHmpOosio U ycrneeaemocmu, npomexcymoyHoli u umoaoeolii
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4eckozo yHueepcumema (npukas Ne77/00 om 29.11.2011z.)»)

Ha sk3ameHe CTyIeHTy BBIIAIOTCS OMIICTHI, BKITIOYAIONTHE TEOPETUICCKUE BOTIPOCH U IPAKTUICCKUE 3aaHUS.

[IpenonaBarens, MPOBEpUB pabOTY, B X0J/I€ YCTHOM OECEbI CO CTYIEHTOM MOXET 3a/1aBaTh BOMPOCHI 110 CAMOMY
ouseTy, a TakkKe JOMOJIHUTEILHBIE BOIPOCHI 10 TEOPHUH M NIPAKTUKE. B UTOTE CTYIEHT HAOMpaeT UTOTOBBIN Oat 3a
sK3aMeH, MakcuManbHO 40 6amioB. OneHKa 3a JUCIUIDINHY (POPMHUPYETCS KaK HTOTOBas 3a pabOTy B CEMECTPE
9K3aMEH B COOTBETCTBHE C MPUHITON IITKAJIOU OICHUBAHUSI.

CryaeHTsl, HE CAABIINE SK3aMEH B CECCHOHHBIN MEPUO, MOTYT IIEpeCcaTh €ro B MEPUOIbI TUKBUAALINU
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOIIEN MPOIIEAYPOH.

Pe3ynbTaThl mpoMexKyTOYHON aTTecTanuu 0GhOPMIISIIOTCS BEAOMOCTBIO M BHOCSITCS B 3a4ETHYIO KHUKKY
o0yuJaromerocs.




