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1. Poas aucuunannbl «MatemaTudeckuii anaau3 1.3» B popMupoBaHUN KOMNETEHIIHI BBINMYCKHUKA:

J1emenT Pesyabrar CocrapJisiionIue pe3yJbTaToB 0CBOEHHUS (1eCKPUIITOPBI KOMITETeH i)
oOpa3oBarteJib Kox bI
HOM OCBOCHMS
Cemec | xoMmeTeHUHU HaumeHoBanue
TporpamMmbI T| " KOMITETEeHITHA COu
(nucmunIHHA, P Kon HaunmeHoBaHMe
NpPaKTHKA,
T'uA)
Bnageer MaTemMaTnyeckuM ammapaTtoM JuQQepeHIIaTBEHOTO HCYUCICHUS
(YHKIUU OJHOM M HECKOJIBKHX MIEPEMEHHBIX [UIS OTMCAHMS, aHATH3a,
Crioco0eH UCob30BaTh
JOIIK(Y)- | TeopeTHyecKoro u SKCIEePUMEHTAIBLHOTO UCCIIEI0OBAHUS U MOJCIMPOBAHUS
OCHOBHBIC 3aKOHBI
1B2 (U3NYECKUX U TCOMETPUICCKHX 3a/1a4
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH B
Matematiuec po¢eCCHOHATBHOM YmMmeer npuMeHSTh anmapat aAuddepeHnnanbHOro HCUUCIICHHS, TPOBOIUTD
KW aHam3 1 JIOIIK(Y)-1 | mesATenbHOCTH, IPUMEHSITH P1 JIOTIK(Y) HCCIIeIOBaHUS QYHKITUH OMHON M HECKOJBLKHUX TIEPEMEHHBIX TIPU PEeIICHUN
1.3 METOJBI MATEMaTHIECKOTO 1v2 WH)KEHEPHBIX 3a/1a4
aHaJIN3a ¥ MOJICIPOBAHMS,
TEOPETHYECKOTO 1
9KCIEPUMEHTATBHOTO
3HaeT 0a30BBIC IOHITHS U METOJIBI TEOPUH TIPEENIOB, TH(PepeHITHATHHOTO
HCCIICIOBAHUS
JOIIK(Y)- | ucuucnenus
132
2. Iloka3zateju M MeTOAbI OLlEHUBAHUS
IlnannpyemMsle pe3yJibTAThI 00y4eHHUs 0 NUCHUILINHE Kon
KOHTPOJHPYeMOii HanmenoBanmue pasagena MeToasbl OLleHUBAHUS
Kon HaunmeHnoBanue KOMIleTeHU MU (/M ee JMCHHUILIAHBI (o11eHOYHBIE MEePONIPUSITHS)
4acTH)
Crioco0eH HCIob30BaTh U MPUMCHSATh OCHOBHBIC 3aKOHBI H KonTtponbHas pabora
PJI-1 ammapar TEOPHH IpeesioB, NCCIeI0BaTh NOBEACHNE (QYHKIINI JOIIK(Y)-1B2 BBeneHnue B aHaJu3 nas.
TIPY IOCTPOCHHUH U B TPO()EeCCHOHATBLHOM NIEATEITHHOCTH DK3aMeH
Crioco0eH ucronp30BaTh anmapat JudQepeHnnatbHOTo JuddepennuanbHoe Kontponsnas pabora
PJI-2 HCYNCIICHUS (PYHKIIUN OHOW IEPEMEHHOM MTPH PEeLICHUN JOIIK(Y)-1Y2 Hcuncjaenne PyHKUUi oqHOI nas.
po(eCCHOHATBHBIX 3a7a4 nepeMeHHOo OKx3aMeH
Crioco0eH ucronp30BaTh anmapat JudQepeHnnaibHOTo JduddepennuanbHoe Kontponsnas pabora
PJ1 -3 WCYNCIECHUS (PYHKIINH HECKOJIBKUX MEPEMEHHBIX P PEIICHIH JOIIK(Y)-132 ucumncjaenne GPyHKIUu nas.
THUTIOBBIX 33734 HECKOJbKHX NepeMeHHBbIX Ok3ameH




3. Illkana oueHMBAHUA

IMopsiiok OpraHM3alMi OLICHUBAHUS PE3yJbTaTOB OOy4YeHHS B YHHBEPCHUTETE DPErJaMEHTHUPYETCSl OTACIbHBIM JIOKAIbHBIM HOPMATHBHBIM akToM — «CHCTeMa OLeHHBaHHS
pe3ynpTaToB 00ydeHus B TOMCKOM mOJHTEXHHYEeCKOM yHHBepcurere (CHucTema OICHWBAHHS)» (B ACWCTByomeH pemakuuu). McmombsyeTcs OaulbHO-pEUTHHIOBAst CHCTEMa
OIICHMBAHMS pe3yNbTaTOB oOydeHHs. MToroBas omeHka (TpaAWIIMOHHAs M JUTEpPHAs) MO BHAAM y4eOHOW aestenpHOCTH (M3ydenwe mucuuiummH, YWPC, HUPC, kypcosoe
MIPOEKTHPOBAHNUE, TIPAKTUKH) OIPEACIIICTCS CyMMOW 0alIOB IO pe3ysibTaTaM TeKYIeTro KOHTPOJISL U MIPOMEKYTOUYHOW aTTecTalliy (MTOroBasi peUTHHIOBasI OIIeHKa — MakcuMyM 100

OaIIoB).

Pacnpe,ueneHI/Ie OCHOBHBIX U JOIIOJIHHUTCIIbHBIX 0alIos 3a OLICHOYHBIC MEPOIPHUATHA TCKYLICTO KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ ATTCCTAllMU YCTAaHABJIMBACTCA KaJICHAAPHBIM peﬁTHHl"-
IJIaHOM JTUCLMIIIMHBI.

PeKOMeHHyeMaH HIKaJja aJjisi OTACIbHBIX OICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'0 M TCKYHICTO KOHTPOJISA

%o BBLINOJTHEHHS

CooTBeTcTBHE TPAAMIIUOHHOI

Onpenenenne oueHKH

3aJ]aHus OLlEHKe
90% + 100% «OTnruHO» OTiryHOE MOHUMAaHKE MPEeJAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BJIQJICHUE OTBITOM IIPAKTUUYECKOU
JIEATEITIBHOCTH
70% + 89% «Xopomo» JlocTaTo4HO MOJHOE NOHMMAaHUE NPEIMETA, XOPOILIUE 3HAHUS, YMEHHUS U ONBIT IPAKTUYECKON e TETbHOCTH
55% + 69% «Y IOBJLY [IpuemiieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U OIBIT IPAKTUYECKOM eI TeIbHOCTH

0% = 54%

«Heynosn.»

Pe3yHLTaTI)I 06yquI/m HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHLIM Tp€6OBaHI/I${M

[Tkana a5t OLIEHOYHBIX MEPOIIPUITHI dK3aMeHa

% BBINOJIHEHUSI CooTrBercTBHE
. IK3aMeH, .
3aaHunii 6amn TPaAMIMOHHOI OnpeneneHue oleHKH
JK3aMeHa OIICHKe
90% + 100% 36 +40 «OTnu4HO» OTnu4HOE NOHUMaHKE NPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHBIC YMEHHUS U BJIaICHUE ONBITOM MPAKTUUECKOH AEATENbHOCTU
70% + 89% 28 +35 «Xopomo» JlocTaTouHO MOJHOE MOHMMAaHUE NIPEIMETa, XOPOLIUE 3HAHUS, YMEHUS U ONBIT IPAKTUYECKOH AesITeIbHOCTH
55% + 69% 2227 «Y 1OBIL» [TpuemnemMoe NOHMMaHKE NIPEMETA, YAOBICTBOPUTEIbHBIC 3HAHUSI, YMEHHUS M OIIBIT MPAKTUUECKOHN eI TEIILHOCTH
0% + 54% 0+21 «Heynosi.» PesynpraTel 00ydeHNUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM

4. IlepeueHb TUNOBBIX 3aAaHUH

OneHoYHbIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 32JaHUH

1. Konrponbhas pabora

KonTponbHas padora «BBegeHne B aHAIN3»
BAPHUAHT Nel

2
1. [Toxa3zars, uto nociepoBarenbHocts X, = 1 pacxomurcst. Haiitu N(C), mpu C=10000.

Brerancnnth




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

x=xr—x+1

2. lim
ol xd +x? —x -1

.mVn+2 —3/8n° +5

3. i

oo Ap+1—4n

4 lim(3x—2)*!

x—1

. 8 =7
s llm—

x—0 6x _5x

: 12x -1
6. lim

N
7. lim n(\/n2 +1 —\/n2 —1).

n — o

8. Omnpenenuts nopanok manoctu X (X ) = ln(COS X) otHOocHTenbHO x ip X —> 0.
HccnenoBaTh HENPEPLIBHOCTD (DYHKIMK U HOCTPOUTH IpaduK
_ |x]

R

1
2% -1

b) y=

KonTtponbHas padora nmo Teme «/Iuddepennnaibnoe ncuncieHue GyHKINUA 0qHOI nepeMeHHOID)
BAPHUAHT Nel

1
arctg—, x#0

L y= * . Haittu '(0)
T
- , x=0
2

2.HaiiTu npou3BoIHBIE!




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

) y=sin’ x-V1+x°

X
0)sin (x +y)=—;

B)y=x""
r)y=>5In*(x-x%);
d*y x=a (t—sint),
3. Haiitu npou3BoJHyt0 BTOPOro NopsaaKa 5 A (yHKLMH, 3a]JaHHON ITapaMeTpUYEeCKu
dx y=a (1-cost).

4. 3anucatb popmyiny MaknopeHa a1 QyHKIUH Y = VY1-x
5. lonw3ysich npaBunoM JlonuTans, HaUTH OPEEIbL:

) COS2 X
a) lim ———
x—z/2] —sinx
1
6) limxIn—.
x—0 X
4
x+27
6. IIpoBecTn MOIHOE MCCNENOBaHUE QYHKIUK ) = —Q 3 ITocTpouTts 3cku3 rpaduka.
2x

KonrposbHas pa6ora no teme «/{uddepennuanbuoe ucuncienne GyHKIHN HECKOJIbKUX NMepeMeHHBIX»
BAPUAHT Nel

Hana ¢pyskims U = 3x— 5y + \4/ x2 + y3 u Touka O(0;0).

UccaenosaTts:
a) HeMPEePHIBHOCTh (DYHKIMH
0) cymIecTBOBaHUE YaCTHBIX MPOU3BOIHBIX

14

xy» €cm u= f (Xy) - g (Xy) — ABaxIbl U epeHupyemas GyHKIHS.

w U = f(x7;x—y)

Hatitu u; , U

Y

Z
CkanspHoe 1oJie 3a1aHo ¢pyHKkuueir U = In| —+ =+ — |. Haiizure:
y z X




OneHoYHBIC MEPONPHATHSA IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

a) ypaBHEHHE IOBEPXHOCTH YPOBHsI, IpoXo el yepe3 Touky Mo(-1;1;-2);
6) ypaBHEHHE KacaTeIbHON MIOCKOCTH M HOPMAaJX K MIOBEPXHOCTU YPOBHS B TOUke My

2
. 2 vz
Haiiure nponsBoaHyto ckayspHoro noinst U = X Yz + € B Touke M, M0 HampaBJIEHUIO JIy4a, MPOXOIAIIETO U3 TOUKH

Mo(-1;1;-2) k Touke M(1;1;1);
’ 2
HaiinuTe HanpaBlieHHe HauCKopeniero Bo3pactanus nonst U = X~ Yz + e’ ? Br1ouke My(-1;1;-2);
2 2
Paznoxwurs pynkiuio U = X 1+ Y no popmyne Teitnopa B T. My(1;3) 1o 0( P ) .

HccrnenoBaTth QyHKIMIO HA SKCTpeMyM U = 2x2 + y2 + Z2 - 2y +4x—-6z+1.

3. U3 no Teme «BBeeHue B aHAIN3Y
Bapuanr 1
1. HWcxons u3 onpeneieHus mpeieia, J0Ka3aTh:
o ox?P—x-12 .
1. aylm———=7 0) lim =0
=4 x—4 x>0 2% _1

2. Jloka3aTk, 4To (pyHKIHS SIN He UMeeT npejena mpu X —> 2 .

x f—
3. Hcxops u3 onpesienieHust HEMPEPBHIBHOCTH, yoenuThes, uro Gynkuus [ (x) = x? +3x-2 HeTpepbIBHA B JIIO00M

TOYKE.
4. BBIYUCTUTH TIPEICIIBL:

. AIn’ —4n . x*
1) lim 7) lim

V1 - x? X + arctgx

2) lim——— 8) lim

e | x—0 X

. x*=Tx+12 . cosx—sinx
3) lim 9) lim —————=

>4xd _2x? —9x+4 H% 2cos2x




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

x2+1
! ! x
4) lim (n+2)+(n+1)! 10) lim xX+2
n=>o (p+2)—(n+1)! ol x—1
2 _ 2 _
5) lim x°=3-1 1) lim In(x +§) In2
x—2 X — 2 x—0 X
1
6) lim (Vx> +1-x) 12) lir_rll_o(z—y“J

5.  OmpenenuTh MOPSIOK MAIOCTH GECKOHETHO MANbIX (BYHKIMH y(x) oTHOcHTensHO x mpu X —> 0
a)yzln(1+1/xztgx) 6) y=+2x+1-1.

6. CpaBuuts Geckoneuno mManbie ipu X —> 77 Gynkumn (x) =1+cos3x u f(x) = sin®7x.

7. HCCJ’ICHOB&TL Ha HCMIPCPBIBHOCTDL, BBISICHUTH XapaKTEp TOYCK pa3pbiBa U I/1306paSI/ITI) rpa(bnqecxn CJICAYIOIHEC

byHKITHH:
0, x<0 T

a) y=4x>, 0<x<I 6)Y=T B)y=x2—4
x+2, x>1 1421

M3 no teme «/Iuddepennnanbnoe ncunciaeHue GyHKIMIl 0qHOIH NepeMeHHOID)

. Hcxons u3 OTIPEICIICHUS TIPOM3BOTHOM, HaWTH f'(x0) JUTSE byHKIHIA:
3 2 . 2
tg| x” +x"sin— |, x#0;
11. f(x)=(2—x)2,x0:1; 12. f(x)= g( x) x=0.
0, x=0,
. Haiitu npousBoaHyIo GyHKIMH:
21. y=x-In(x+1); 2.2.y:1—sinx+(1—x2)3;
5 4
V2 3x" =2x" +4
23 y=x? .V L 24,y = : ;
x° =1
3
25. y=23x+3 - —————; 2.6. y:cos3(1—5x2);

\/x2+x+1




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

10.

11.

27.y=In2x ++2" - Jx + 1); 28. Y= arcz‘g(tgzx ++/1—sinx).

. . ; X
HaiiTu npou3BoAHYIO CTEIIEHHO-NIOKA3aTENbHOM QyHKIMy ) = (sm X ) .

2 3
Haiiti npousBoHyto HesiBHOM QyHKimu y=y(x): g (xy) =e" ty
x=1> -3t
. Haiitn npousBoaHyro napaMeTpuuecKkoil GyHKIUH: 1 )
y=—t"—L
2

Haiitu yrinoBoit koaduimeHT kacaTesibHOI K KpUBOH y=)(X) B TOUKE X( U COCTaBUTh ypaBHEHHE KacaTeJIbHOW 1 HOpMan
B Touke My (Xo; Vo):

4x — x2 x=asin3t, a 33
61. y=—", X9 =2; 6.2. Myl —a——
0 3 0
4 y=acos’t, 8 8

d? y

Haiitu MIPOU3BOIHYIO BTOPOTO TopsiKa 5 inis byHKIUH:
dx

2 Ax?ix+l X = acost,
71. y=Xx -e ; 7.2. .2
y=bsin“t.

Haiitn nudpepennman Gpynkuun ) = ‘i/; Y BBIYHCIIATH IPUOIMKEHHO ¢ TOMOMIBIO Mu(depenimana ) = ’\3/ 7.76 .
Hatitn nuddepennuan proporo nopsaaka Gynkuuu ) = 11’1(1 — COS 2x) B TOUKe Xo=[1/2.

BI)I'-II/ICJ'II/ITI) YKa3aHHbIC TPEACIIbI, UCIIOJb3YS MPaBUJIO .HOHI/ITEU'IHI
1
) X 1 ) T/ x ) P
a) lim - ; 6) lim ——; 6) lim (ctgx) Inx
x>l x—1 Inx x—0 ctg(mx/2) x—0

3anmcars popmyary Teitopa st pyHKIMH y=f(X) B OKPECTHOCTH TOUKH Xo:

1
a) y:%,xo

.2
Jns dyHkuuy 6) OLEHUTH HHTEPBA, B KOTOPoM Y = X * SIN X~ anmpOKCUMHUPYETCs OJHUM CIIAraeMbIM C TOYHOCTHIO

=1; 6)y=x~sinx2,x0:0.




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

€=0.001.
12. Haiity sKcTpeMyMBbl (QYHKIMHI:
2
X x? (x-=1)
3 2 x“+1
13 Haiiti HanbosbIliee 1 HAaUMEHbBIIIEe 3HaUYeHUE (PYHKIMA B YKa3aHHBIX HHTEPBAJIaX:
x+3
o y=x+x, [04]; 0 y=——, [-37]
x“+7
14. UccnenoBath ¥ IOCTPOUTH TpaduKu QYHKIIAN:
2
x
(x+ 1)2 e
a y=—"— 6) y=x-e
x—2
15. IocTponTs 3cKkK3 TpaduKa 1o N3BECTHBIM Pe3yNbTaTaM aHAJTMTUYECKOTO HCCIIeIOBAHUSL:
1) O6nacTs onpeneneHus: X e (—o;4) U (4;0).
2) BepTuKanbHble aCUMIITOTHI: x=4.
3) 'opuzoHTaNbHBIE ACHMITOTHI: y=0 (x —> +OO) .
4) HakoHHBIE aCHMIOTOTBHI: y=x (x > —o).
5) CranuoHapHbI€ TOYKH: 1; 2.
6) Touku, e (' =00): -2:0.
7) NaTepBasibl MOHOTOHHOCTH:
@) BO3PacTaHUsL: (—OO;—Z),(—2;—1),(0;2),(2;4)
0) yObIBaHUA: (— 1;0), (4, OO) .
8) NaTepBaitbl BRITYKJIOCTH H BOTHYTOCTH:
@) BBIYKJIOCTH: (—2;0), (0,2)
0) BOTHYTOCTH: (—00;—-2),(2;4),(4;0).

9) 3HaueHue QYHKIMH B HEKOTOPBIX TOUKAX:
Y(2)=0, y(=1)=2, »(0)=0, ¥(2)=3, »(5)=2.

M3 no teme «/Iuddepennnaibaoe ncuncaeHue PyHKIMH HECKOJIbKHUX NePeMEeHHBIX»
BapmuanTt 1
1) Haiinute u noctpoiite o0sacts onpeaeneHus GyHKIUNA

z=42x-y+4-log,(y +5x-1).




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

2 2
2) Joxaxkure, 9T0 QyHKIMS Z = ln(x +y ) YIOBIIETBOPSET YPAaBHEHUIO

y@—x%zo.

ox Oy

3) HaiiTi Bce yacTHBIE IPOU3BOAHBIC BTOPOTO MOPSIAKA OT PyHKIMH U = 1Il(€x + e’ )

Haiiti yka3aHHbIe YaCTHbBIE IPOU3BOIHBIC CIIOKHOM (QYHKIIUH

4)z:arctgxy,x:i2, yzﬁ;%_? xz 6_22_?
% Vv  Ou ov ou?
5) Z:xyln(x+y), x=t%+1, y:iz; % _9
t dt
2, .2 0%z
6)Z_f(x Ty >XJ’)5%—?
7) @ynkums =y(x ) sanana nesisro ypasuermem b2X > + a° yz — a*b? Haitu Z:_i: .
8) Oyukuns Z :Z(x,y) 3a/1aHa HEABHO YPaBHEHHEM 22x + xzy +yzz +2x —y=0.
Hatitn @ " @

ox Oy
9) Ans pysxmm Z = xzyz - xy3 - 3y —1 waitrn:

a) NpoM3BOJHYIO B Touke M(2,1) B HamnpaBnenuu ot Touku M k touke O(0,0);
0) gradz B TOuKe N(2,2).

o 2 2 2
10) 3anucate ypaBHEHMS KacaTENbHOH IUIOCKOCTH M HOPMAJU K HOBEPXHOCTH ) — 2z —x" =1 B Touke M(1,2,1).

CyIecTByeT JIM Ha TIOBEPXHOCTH TOYKA, B KOTOPOH HOPMaJIb K MMOBEPXHOCTHU NapauienbHa ocu OZ ?

11) UccnenoBath Ha 3KkcTpeMyM pyHKIHIO Z = X 2 +Xy + y2 —-2x — V.




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

12) 3anucars popmyny Teitnopa 10 4aeHOB 3-r0 mopsiika MajocTH A QyHKIMU Z = 11’1(2)(? - y) B OKPECTHOCTU TOYKH
M(L,1)

. 2 2 . .
13) Haiinure HamMeHblnee M Haubonbllee 3HAaueHMs (GyHkouu Z = X + )~ B 3aMKHyTOH 001acTH, OrpaHMYEHHOMH

JIMHUSAME x+y—1:O,x:2,y:2.
14) BeraucnnTs npubImKEHHO 1,002 . (2,003)2 .

DK3aMeH

OKk3aMeHaIoHHbIH Omret Ne 1
[o mucunmnnmHe «iHHEHHas anreOpa 1 aHATUTHIECKast TeOMETPHSD»
uactutyt UK
Kypc 1
IIpumepHsbIif BapuaHT

1. OrpaHndeHHBIE W HEOTPAHWYCHHBIC TTOCICA0BATEILHOCTH. JlOKa)HUTE IO
OTIpe/IeIEHIIO, YTO MOCIEA0BATENEHOCTD X, =10" - HeorpaHHYeHHas.

2. Chopmynupyiite u JOKaKUTE TEOPEMY O NPEACTABACHUU (YHKIMHU 110 (op-
mynie Teiinopa ¢ octatrounsiM uieHoM B (hopme Ileano u Jlarpanika.
x=2(t—sint)

3. CocraBbTe YpaBHEHHME KacaTelbHOW U HOpMaJIM K KPUBO B
y=2(t—cost)

/A
TOYKE [ =—.

4. IlpoBenuTe HEOOXOAMMBIE UCCIEAOBAHUS ISl TOCTPOEHUS Trpaduka QpyHK-
2

uun Yy = xe* +1 mocrpoiite rpaduk.

5. HccnenoBath PyHKLHIO HA IKCTPEMYM U = 2x% + y2 +z2-2 y+4x—-6z+1.

Bomnpocsi
Tema: BBeeHue B aHAIU3
1. ITonsiTue MHOXKECTBA, MOJIMHOKECTBA, TyCTOT'O MHOXKECTBA, PABHBIX MHOXKECTB.
2. YwucaoBoe MHOkecTBO RR,.cBOMicTBA MHOKEeCTBa R.

3. CueTHOEe MHOXKECTBO,IPUMEPBL.




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.

4. TouHbI€ IPaHULBI YUCIOBBIX MHOKECTB. [IOHSATHE TOYHBIX IpaHUI] OTPAHUUYEHHOTO MHOXECTBaA. TeopemMa
Bonbiiano — cymecTBoBaHMS TOYHOM BEpXHEH IpaHUIIBI Y MHO)KECTBA, OTPAHUIEHHOTO CBEPXY (CHU3Y).

5. ITonsiTue yncnoBoil mocnenoBaTeibHOCTH. OrpaHUUEHHBIE U HEOTPAHUUEHHBIE YUCIOBbIE MOCIEI0BATENLHOCTH.

6. beckoneuHo Majble TOCIEA0BATEIBHOCTH U UX CBOWCTBA:

a) 00 OrpaHUYCHHOCTH OECKOHEYHO MAJIOW M HEOTPAHMYEHHOCTH OECKOHEYHO OOJIBIION TIOCIeI0BATEIBHOCTH, 0) 00
anreOpanvdecKoit cyMMe KOHEUYHOTO YHCiIa OECKOHEHO MaJIbIX MOCIeI0BATENbHOCTEH,
B) O IPOM3BEICHIH OECKOHEHO MaJIOH ITOCIIeA0BATEILHOCTH Ha OTPaHWICHHYIO,
T) 0 TIOCTIETIOBATEIBHOCTH, 00paTHOW OECKOHEHO MaJIOH IMOCIIeIOBATEILHOCTH U HA000POT; 1) O
TMOCTOSTHHOM OECKOHEYHO MaJIoi MOCIIEN0BATEILHOCTH.
7. BeckoHeuHO GOJBIINE TOCICIOBATEIIEHOCTH M X CBOWCTBA.
8. Cxopnduiasicst Hocae10BaTeNbHOCTh. EMMHCTBEHHOCTH €€ mpeaena U OTpaHUuYeHHOCTbD.
CBolicTBa CXOSIIMXCS MOCIEI0BATEIbHOCTEH:
1) 0 eIMHCTBEHHOCTH Mpe/iesia MoCIeA0BaTeIbHOCTH;
2) 00 SKBUBAJICHTHOCTH YTBEpKAEHHH: 1i m x =4 x =4+

00 OrpaHMYCHHOCTH CXOJSIICHCS OCIEI0BATSIFHOCTH

00 OrpaHUYEHHOCTH MOCIEOBATEILHOCTH, OOPATHOM K CXOMASIICHCS

0 CyMMe€ JIBYX CXOJISIIINXCS MOCNIE0BAaTEIbHOCTEH

TIPOU3BEACHUHU ABYX CXOASIIUXCS MOCIEI0BATEIbHOCTEH
YaCTHOM JBYX CXOZSIIUXCS TTOCIEI0BATEIFHOCTEH;

0 IIpeeIFHOM TIepexo/ie B HEPaBCHCTBAX.
Kpurepuii cxogumoctu Kotu.
MoHoToHHBIE ITOCIEeA0BaTeNbHOCTU. Teopema Beliepirpacca.
Bropoii 3amMeuarenbHbIi npeaen. Mcnons30BaHne Npyu PEIICHAN HEOTIPEAEIEHHOCTH Buga 17 .
[onsarue Gpyukiun. BerecTBeHHas QyHKIUS BEIIECTBEHHOT0 apryMmenTa. Kommosunwms ¢yukimii. OCHOBHBIC
aneMeHTapHbie QyHKIwu. Kiiaccubukaiys OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIUH.
Onpenencuue npeaena Gyukiwu B Touke mo ['eline u mo Komm. Teopemsl 0 peene CyMMBI, IPOU3BEICHHS, YaCTHOTO 1
KOMTIO3HITUH () YHKITHIA.
TeopeMsl 0 peeTbHOM TIepexo/ie B HEPaBCHCTBE.
OpHocTopoHHHKE TIpenensl pyHKIH B Touke. Heo0XoauMBbIe U TOCTaTOYHBIE YCIOBHS CYIIIECTBOBAHMS TIpeaesa
(YyHKIIUY B TOUKE.
JlokanbHbIE cBOWCTBA (YHKITUH, IMEIOIIUX TPEAeI B TOUKE: O JIOKATBHOH OTPaHMICHHOCTH (QYHKITHH, 00 YCTOWIHBOCTH
3HaKa.
[Ipenen ¢pyHKIMM HA GECKOHEYHOCTH.
BeckoHeuHO Malbie ()YHKIIMU B TOYKE U Ha OECKOHCYHOCTH M UX CBOWCTBA.
Beckoneuno Gonbiine (yHKIMY B TOYKE U HA OECKOHCUYHOCTH M UX CBOWCTBA.
INonstue GpyHKIUY, HEIPEPHIBHO B Touke. JI0Ka3aTh HEMPEPHIBHOCTE BCEX AIIEMEHTAPHBIX (DYHKIUH B UX 00JIaCTH
OTIpeIeIIeHUs.
Touku pa3pbeIBa U UX KIaCCUPUKAIIHS.
JlokasbHBIE CBOWCTBA HEMPEPBIBHBIX QYHKIWH. HempephIBHOCTH d7IEMEHTAPHBIX (GYHKITHUH B 0OJIACTH OMPEIEICHISL.
TlepBrlii 3amevaTebHBIN MPEEN U €T0 CICICTBHUS.




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

25.
26.
27.
28.

29.

BTopoii 3ameuaTenbHbIi Mpeaen U ero CiIeICTBUS.

CpaBHeHHe O€CKOHETHO MaJTBIX BEJTUIHH.

DKBHBaJIEHTHBIE OECKOHEYHO MaJIble BEIMYMHEI, HX CBOMCTBA. Tal0ymIa SKBUBAJIEHTHBIX OSCKOHEYHO MAJIbIX C
JI0Ka3aTeNbCTBOM KayKIOro.

Kputepuii 5KBHBaIeHTHOCTH OECKOHEYHO MaJbIX BEJIMYHMH. TeopemMa 0 MPIMEHEHHH SKBUBAJICHTHBIX OECKOHETHO MaJIbIX

BEJIMYHMH K BEIYUCICHHUIO ITPEICIIOB.
OKBHUBaJICHTHBIE OECKOHEYHO OOJBIINE BEIMINHBL, UX CBOUCTBA.
Tema: InddepennuanbHoe HCUHCTICHHAE

3agaun, IPUBOIAIINE K HOHSITHIO TPOU3BOAHON (DYHKIHH.

[MonsiTre nmponsBogHON QyHKIMHU B ToUKe. OTHOCTOPOHHHE NPOU3BOJHBIE (DYHKIMH B TOUKE.

CBsI3b MPOM3BOAHON (DYHKITHH B TOUKE C €€ HEMPEPHIBHOCTHIO B 3TON TOUKE.

I'eoMeTpruecknii 1 GU3NIECKUN CMBICI POU3BOTHON QYHKITHH.

YpaBHeHME KacaTeIbHOW W HOpMaJH (BBIBOI).

[Ipasuna quddepernnpoBanus. [IponzBonHas CyMMBI, pa3HOCTH, IPOU3BEICHUS W YaCTHOTO (BYHKIIHI.

[IpousBomnas ooparHoit pyHkiwu. [Ipon3BoIHAS CIOKHON (YHKITUH.

7.  TlonsaTHe GyHKIMHK 3aJlaHHOW HESBHO M NapaMeTpuuecku. JuddepenupoBanre HesIBHO 3aJaHHON (QyHKINY;
¢byHKIMH, 3aJaHHON TapameTpruecku. Jlorapupmuueckoe nuddepeHrpoBaHue.

8. Ilonsarue nudpdepenumpyemMoit pyHKINU B TOUKE.

9.  Kpurepuit muddepenmpyemMocty QyHKIMH B TOUKE (JOKA3aTh).

10. Tlomsrue muddepenmmana GyHknym B Touke. ['eomerpudeckuii cmbict auddepennunana. CBoHcTBa
Juddepenunana. MuBapuanTHOCTH hOPMBI 1IepBOTO AU PepeHImaa.

11. TIpom3BoaHBIE BEICIIHNX MOPAAKOB. [IpoM3BOIHEIE BRICIINX MOPSAKOB OT (DYHKINH, 3aJaHHON HESBHO,
apaMeTPUIECKH.

12. JInddepeHtnansl BEICIIUX MOPSIKOB.

ANl o

13. Teopemsl 0 cpeaaeM 3HadeHNH T nud heperupyemMsix pyHakmuii. Teopema depma, Poms, Jlarpanka, Komu (Bce

JI0Ka3aTh).
Tewma: Ilpnnoxkenus nupdepeHIUATHEHOTO HCYUCTCHUS
ITpusuno Jlonurans 1 HeonpeneneHnoctr Buza 0/,

®opmyina Teinopa. [Tonsrue ocrarounoro wiena gopmysnsl Teitnopa. OcraTounsiii wieH B popme [leano n
Jlarpanxa.

®opmyrna Makiopena (pasJiosKeHue ISl JIeMEHTapHbIX QYHKIUH — ITOJTY4YHTh).

AHanuTHYeCKUe IPU3HAKA MOHOTOHHOCTH (yHKIMH. [[oHATHE TOKaNbHOTO MakCUMyMa 1 MUHIMYyMa. [loHsTHE
yOBIBaroIel 1 HeBo3pacTaromie GyHKIny, Bo3pacTaronieii 1 HeyObIBatomel GyHKiun. JlocTtaTouHOE YCIIOBUE
CTPOTOif MOHOTOHHOCTH.

[lonATHE CTAaIOHAPHBIX U KPUTHYECKUX ToueK. HeoOXoanMeblil mpru3Hak sKcTpeMyMa auddepeHnupyeMont GyHKIun
(Teopema depma). [1epBoiii U BTOPOH JOCTATOYHBIA MIPU3HAKH IKCTPEMyMa.

[HonsTne HanbONBIIETO N HANMEHBIIETO 3HAYCHHS (YHKIINN Ha OTPE3Ke.

[TonsATHE BRIMYKIIOTO ¥ BOTHYTOTO rpaduka ¢pyHKnuu. JloctaTouHOE yCIOBHE BHITYKIOCTH M BOTHYTOCTH TpaduKa

byHKIINN.
Ionstue Touku neperuda. Heo6xommmoe 1 JOCTATOYHOE YCIOBHUS TOUKH Ieperuoa.




OneHoYHBIC MEPONPHATHSA

IIpuMepsbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH
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Ionstue acumnroTel. BepTrkanbHasi 1 HAKIIOHHAS acuMOTOTa. Kputepuii CyIiecTBOBaHUS HAKIIOHHOM
ACHMIITOTBI.
Tema: ®YHKIIUU HECKOJIBKUX ITIEPEMEHHBIX (®HIT)
OCHOBHBIC TONOJOTHYCCKHE MOHATHUS: 3aMKHYTAas U OTKPBITasi 0071aCTh, PACCTOSIHUE MEXKAY TOYKAMU, CBSI3HAS U
HECBSI3HAs 00JIacTb U T.1.
ITonsTHEe QYHKIIMH HECKOJIBKUX MTepeMeHHbBIX. O0JIacTh onpeaeneHus, 00JIacTh 3HAUCHHUH, TpadUK, THHAHA
(TTOBEpXHOCTH) YPOBHSI.
ITonstue npenena ®HII. CroiictBa npeneno OHIT
Henpepwisaocts @HII.
Caotictea @HII, HEeNpepbIBHOM B TOUKe (0€3 J0K.)
Teopema o HenpepwiBHOCTH 3eMeHTapHBIX DHII B 00nactu onpenencuus (6e3 no0k.) Coiicta ®HII, HenpepbIBHOM
Ha MHOXKECTBe (0€3 JIOK.)
[NonsTre yactHo# npousBoanoi MHII. I'eomerpudeckuii 1 pU3NIECKUI CMBICIL.
[onstre muddepennupyemoit @HII B Touxe.
[TonsiTHE TOTHOTO MpUpAIIEHHS U OJTHOTO Auddepenuana. I eomerprueckast HHTEpIIpeTanus.
CaotictBa nuddepennupyemoit ®HII B Touke: Teopema 0 HeNpepbIBHOCTH AU PEpeHIUPYyEeMOi GYHKIINH U TeOpeMa O
HEOOX0IMMOM YCIIOBHU AU epeHInpyeMocTr GpyHKIHH (2 TEOpEMBI - 10Ka3aTh), TeOpeMa O JOCTATOYHOM yCIOBUH
mudhepeHIMpyeMoCTH QYHKITNH U ciieacTBUe (0e3 oK. )
[Tonstue HesBHO 3amanHON GyHKIMH. Teopema o nupdepeHTpyeMOCcTH HESIBHO 3a1aHHOM PyHKIHMH (6€3 T0K.)
YpaBHEHHUE KacaTeTbHON IITOCKOCTH W HOPMaJIH K TOBEPXHOCTH B TOYKE (BBIBON)
Teopemsl o muddepeHupoBaHny CIOKHON QyHKIHMH (1-5 TeopeMa — qoka3aTh, 2-51 — 0e3 JI0K.)
Teopema 06 nHBapuaHTHOCTH (HOpMBI TIepBOTO Auddepenmana (1oka3ars 1 ciydas z=U(x,y)).
[ToHsATHE TPOU3BOIHON ITO HATIPABIICHUIO (BHIBO).
Ionsarue rpaguenta. CoiicTBa rpaauenTa (3 cBONCTBA JOKA3aTh).
[MonsiTre yacTHOM Mpou3BOAHOMN BBICIIETO Nopsaka. Juddepeniman BeIcero nopsxa.
®opmyia Tetinopa OHII (teopema 6e3 nok.)
Okcrpemym OHII. Teopema 0 HEOOX0ANMOM YCIIOBHH CYIIECTBOBAHUS SKCTPEMyMa (JJOKa3aTh).
KBanparuunsie gopmsl. [TogoxuTensHO onpeaeneHHas, OTpULIATENBHO ONpeAeIeHHas, KBa3H3HAKOOIpeIeIeHHAs,
HeomnpeesieHHas KBagpaTnuHas Gopma. JloctaTouHoe yCIoBHE CYIIECTBOBAHUS HKCTPEMyMa B TEPMHUHAX
KBaJIpaTUIHOH POpPMBI (TeopeMy CHOPMYITHPOBATH)

5.

MeTtoauueckue YKa3zaHusd 110 mpoueaype oueHuBaHus

OneHoYHbIE MEpPONpPUATHUSA

Hpoueuypa MPOBECACHUSA OLICHOYHOT0 MEPONIPUATHUA U HE00X0JUMbIe METOAHYECKHE YKasaHust

KonTponpHast paboTa

B cemecTpe CTyAeHTHI BRINOIHAIOT 3 KOHTPOJIBHBIE Pa0OTHI, COACP)KaHNE KOTOPBIX OXBATHIBAET BCE PA3IeNbl JUCIUIUINHEL
Kaxmomy CTyaeHTy BbIIacTcs CBOW BapuaHT. KOHTpOIbHBIC paOOTHI IPOBOISITCS B YaChl MPAKTUYCCKUX 3aHATHH. 32 KOKIYIO
KOHTPOJBHYIO pa0OTy MaKCHUMAJIbHBII 0aJll OMPEIesieTCs] B COOTBETCTBUC C PSUTHHI-TUIAHOM JUCIMILIHHEIL.




OneHoYHBIC MEPONPHATHSA

IIpouenypa npoBeaeHus OLIeHOYHOT0 MePONPUSITUSI M HeO0X0IMMbIe MeTOIUYeCKHE YKAZAHHUS

KpnTeplm OIICHKH 3aJJaHUHA:

Bamnter 3a KOHTPOJIBHYIO paboTy MOIYYatOTCs YMHOKEHHEM MaKCHMaIIbHOTO 0ajuia, MperyCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEHTHHT- IUTAHOM, Ha JIOJTIO BEPHO BBHITTOJHEHHBIX 3aJaHUH.

a3 B cemectpe crynenTsl BemodHsA0T 3 M/I3 o Bcem pasnenaM nmporpaMMbl JUCIUIUTHHEL. Y KaXXI0TO CTYJEHTa B TPyIIe
cBoit Bapuant /I3, HOMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYJEHTa B CIIUCOYHOM COCTaBE TPYIIIHI.
W13 pa3mMenieHsbl B 3JIEKTPOHHOM Kypce 10 JUCLUILTUHE.
Penienune kaxaoro 3aiaHus JOHKHO OBITH MOAPOOHBIM, C BKIFOUCHHEM MPOMEKYTOUHBIX PAcUETOB, pacCyKICHHUM,
MOSICHCHMI, C YKa3aHUEM UCIIOJIb30BaHHBIX METO0OB M (POpMyJI. 3alaHiE BBICEUIACTCS OTJCIBHBIM (hailjioM, YKa3bIBACTCS
®UO, rpynna.
Kpurtepuu o1ieHKH 0JHOT0 3aJaHUS:
3amaHne cunTaeTCs 3aYTEHHBIM, €CIIH BBIITOJIHEHO OoJiee ITOIOBUHEI 3aJaHUHA
Ecnu 3amanme He 3a4TeHO, paboTa BO3BPAIIAETCS CTYICHTY Ha JOPaOOTKY.
CTyAeHTbl MOTYT UCIIPABIISATH HEBEPHO PELICHHBIE 3aJaHUsl U CJaBaTh Ha MOBTOPHYIO MpoBepky. [Ipenoaasarens MoxeT
YYECTh UCTIPABJICHUS U JOOABUTH OAJUTBI K PEABLIYIIUM

DK3aMeH. DK3aMeH OCYIIECTBISETCS B COOTBETCTBHUH ¢ [1010keHHEM O IPOBEICHNH TEKYIIEro KOHTPOJIA U IPOMEKYTOTHOM

arrectaruu TITY Ha sk3amMeHe CTyICHTY BBIIAIOTCS OUIIETHI, BKIIOYAIOIIHE TEOPETUIESCKIE BOIIPOCHI M MPAKTUICCKIE
3amanus. [IpenogaBarens, IpoBepuB paboTy, B XOI€ YCTHOW OECEAbI CO CTYyIEHTOM MOXKET 33/1aBaTh BOIPOCHI II0 CAMOMY
OWJIeTy, a TAKXKE NOMOJHUTEIBFHBIC BOMPOCHI 110 TCOPUH U IpaKTUKe. B UTOre CTyIeHT HaOMpaeT UTOTOBEIN OalT 3a YK3aMeH,
MakcumaibHO 20 0aoB. OneHka 3a TUCIUILINHY (pOpMUpPYETCS KaK UTOrOBas 3a paboTy B CEMECTpE U IK3aMCH B
COOTBETCTBHUE C MPUHATOM LIKAJIOW OLICHUBAHMUS.

CryzneHTbl, He CIaBIINe 9K3aMEH B CECCUOHHBII NIEPHO/I, MOTYT IIEPECcIaTh €ro B IIEPHO/IbI JIMKBUIAIMH 32/I0JDKEHHOCTEH B
COOTBETCTBUE C ACUCTBYIOLIEH MPOLEyPOI.

B cootBercTBuM ¢ npukazamu ot 25.07.2018 r. Ne58/on OO0 yTBepkIeHUM U BBEJCHUH B eiicTBUEe «CHCTEMBI OLICHUBaHHUS
pe3ynbraroB o0y4enust B ToMckoM nonuTexHuyeckoM yHuBepcutere» u NeS9/on OO yTBep KICHUH U BBEJICHUH B JICHCTBUE
HOBOH penakuuu «[lonoxeHus o MpoBeAEHUH TEKYLETO KOHTPOJIS U MPOMeKyTouHoH aTTectauuu B TIIY» sx3amen mo
¢usuke npoBoauTcs B ycTHOH opme. CTyeHTY BbIIAETCs 9K3aMEHAIIMOHHBIN OMIIET, CoJlep KaIlnil TeOpeTHYECKHe
BOIPOCHI, KAUECTBEHHbIE U KOJIMUECTBEHHBIE 3a1aun. Kaskaplii Bonpoc Ourera oueHuBaThes Oaiom (Beero mo ouiery 20
0aJIIIOB).
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IIpouenypa npoBeaeHus OLIeHOYHOT0 MePONPUSITUSI M HeO0X0IMMbIe MeTOIUYeCKHE YKAZAHHUS

DK3aMEH POXOJIUT B YCTHOM (hopMe.

CornacHo IIKaJlkl OIICHUBAHUS PE3yIHTATOB

18-20 6amioB (OTIAMYHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS M BIIQJCHUE OTBITOM NMPAKTHIECKON JeSITeTLHOCTH,
HEO0OXO0IUMBIE Pe3yJIbTaThl 00yIeHHs C(HOPMHPOBAHEI;

14-17 6amioB (XOpoOIII0) - JOCTATOYHO IMOJIHOE IIOHUMaHHUE MPEAMETa, XOPOIIIe 3HAHHSI, yMEHHSI U OTIBIT MPAKTUIECKOM
JIEeATEIIBHOCTH, HEOOXOIUMBIEC PE3YJIbTAThI 00YIeHHS CHOPMHUPOBAHBL;

11-13 6amnoB (yIOBJIETBOPHUTEIHHO) - MPUEMIIEMOE IIOHUMaHHE MPEAMETa, YIOBICTBOPUTEIHHBIC 3HAHWS, YMEHUS U OIIBIT
MPAKTUICCKOH IEATeIbHOCTH, HCOOXOUMBIC PE3yIbTaThl 00yUeHHS C(HOPMUPOBAHEI,

0-10 6amoB (HEYAOBIETBOPUTEIHHO) - PE3YJILTAThl O0YYCHHUS HE COOTBETCTBYIOT MHHUMAIBHO JJOCTATOYHBIM TPEOOBAHSIM.
Pe3ynbraThl MpOMEXyTOUHOI aTTecTaIiy OOPMIISIOTCS BEAOMOCTBIO M BHOCSTCS B 3a4E€THYIO KHIKKY 00yJaromerocs.




