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1. Pous mucuunanabl «MatemaTuyeckuii anaan3 1.3» B popMUPOBaHNH KOMIETEHIUH BHINYCKHHKA:

JuremenT Pesyabrar CocrasJsioniye pe3yJI5TaTOB 0CBOEHHS (eCKPUNTOPbI KOMIIETEHIHI)
oOpa3oBareJib Kox bl
HOW OCBOCHHSA
Cemec | KOMIeTeHIH HaumenoBanue
NporpamMmbI T| | KOMIeTeHIUI oon
(nuenmmIMHA, p Ko HaumeHnoBanue
NPaKTHKA,
I'HA)
Brnaneer Mmaremarnueckum anmnapaTom IuepeHInanTbHOr0 HCYUCICHHS
(YHKIMM OZHOW M HECKOJIBKUX TIEPEMEHHBIX ISl OIIMCAaHUs, aHAJIN3a,
CriocobeH HcnoIp30BaTh
JOIIK(Y)- | TeopeTuyecKoro u SKCIEepUMEHTAILHOTO UCCIEIOBAHUS U MOIEIUPOBAHUS
OCHOBHBIE 3aKOHBI
1B2 (U3NYECKUX U TCOMETPUICCKHX 3a1au
€CTECTBEHHOHAYYHBIX
JMCLMIUINH B
Maremaruuec npodeccHoHaIBEHOM YMeer npuMeHsATh anmapat JuddepeHnnantsHoro HCYUCICHUS, TIPOBOIUTE
KU aHaIu3 1 JOTIK(Y)-1 | mesTenpHOCTH, IPUMEHATH P1 JIOTIK(Y) HCCIIeIOBaHMS (YYHKIMKA OJHON M HECKOJIBKUX EPEMECHHBIX MPH PEIICHUN
13 METO/IbI MATEMaTHIECKOTO 1v2 WMH)KCHEPHBIX 33134
aHaNM3a U MOJACINPOBAHUS,
TEOPETHYECKOTO U
9KCTIEPUMEHTAIIBHOTO
3HaeT 06a30BbIe HOHATHS U METO/IBI TEOPHH NPEAeoB, T hepeHInaTbLHOTO
HCCIIeIOBAHMS
JOIIK(Y)- | ucuncnenus
132
2. Tloka3aTesn u MeTOJbl OLICHHBAHUS
Iliannpyemblie pe3yJabTaThl 00y4eHHUsI 10 THCHUTIIHHE Kon
KOHTPOJIMPYeMoi HaumeHnoBaHnue pa3iena MeToab! oleHHBaHUS
Kon HaumenoBanue KOMIleTeHIuU (M1 ee JAUCHUTLINHBI (oLeHOYHBbIE MEPONIPHUSITHS)
4aCTH)
Crioco6eH ucrons30BaTh U MPUMEHATh OCHOBHBIE 3aKOHBI U Kontponsnas pabora
Pa-1 armapar TeOpUH NPEJIeNIOB, HCCIIEA0BATh MTOBEACHUE (QYHKIUH JOIIK(Y)-1B2 Brenenne B anayims NAa3s.
IIPU TTIOCTPOEHHUH ¥ B IpPOo(heCCHOHAILHOM e TeIbHOCTH OK3aMeH
Crioco0eH ucronp30Bath anmapar auddepeHmnuaisHOro AuddepenunanbHoe Kontponbnas padora
Pa-2 ncuuciaeHus QyHKIUHN OJJHOM NepeMEHHOM NP pelIeHUH JOIK(Y)-1Y2 ucunciaenne Gpynkuuii ognoii | MJI3.
podeCCHOHAIBHBIX 33/1a4 nepeMeHHOM OK3aMeH
Crioco0eH ucronp30BaTh anmapar auddepeHnnarsHOro AuddepenunanbHoe Kontponbnas padora
P -3 | ucuncienus pyHKINN HECKOIBKHUX EPEMEHHBIX ITPH PEILICHUN JOIIK(Y)-132 HCYHCIeHne GyHKIUuH Nas.
THUIOBBIX 33/1a4 HECKOJbKHX MepeMeHHbIX OK3aMeH




3. IlIxaJjaa oueHuBaHus

ITopsimok opraHM3anMy OLEHHBAHUS PE3yIbTaTOB OOYUYEHWS B YHHBEPCHUTETEC PETIaMEHTHPYETCS OTACIbHBIM JIOKAJbHBIM HOPMATHUBHBIM akTOM — «CHCTeMa OLIEHMBaHHA
pe3ynpTaToB oOydeHUs B TOMCKOM MONHTeXHHYECKOM yHHBepcureTe (CrcTeMa oueHWBaHWA)» (B HeHCTBylomed penakmun). Mcmomb3yeTcs OaulbHO-PEUTHHTOBasl CHCTEMa
OIICHMBAHUA pe3yNbTaTOB OOydeHWs. MToroBas oleHKa (TpamuIMOHHAs W JHUTEpHAs) MO BHAaM Y4eOHOI nmestenpHOcTH (m3ydenme mucrmmine, YHUPC, HUPC, kypcosoe
MIPOEKTHPOBAHNE, TIPAKTHKH) OTPEACIIETCS CYMMOW 0aJUIOB IO pe3yibTaTaM TEKYIIEro KOHTPOJS ¥ MPOMEXKYTOYHOM aTTeCTAIllH (HTOroBasi peUTHHIOBasI OIleHKa — MakcumyM 100

0aIIoB).

Pacnpez[eneHI/Ie OCHOBHBEBIX U JOIIOJTHHUTCIIBHBIX 0asuIoB 3a OLICHOYHBIC MCPOIIPUATUA TCKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI ATTCCTAllMU YCTAaHABJIUBACTCSA KaJICHIAPHBIM peﬁTHHl"-
IJIAaHOM JTUCHMIIJINHBI.

PeKOMeHZ[yeMa)I mKajJa 1y OTACIIBHBIX OLICHOYHBIX MepOHpI/I)ITI/Iﬁ BXOJHOI'O M TCKYHICTO KOHTPOJIA

%o BLINOJHEHUS

CooTBeTcTBHE TPAAMIIUOHHOI

Onpenesenne oeHKH

3aJaHus OLleHKe
90% + 100% «OTIUIHO» OTnu4HOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTJINYHBIE YMEHUS U BIaJJCHUE ONBITOM IPaKTHYECKON
JIeATeIbHOCTH
70% + 89% «X0pomo» JlocTaTouHo MOJIHOE MOHMMAaHUE MIPeMeTa, XOPOLIHe 3HAHHS, YMEHUS U OIBIT IPAKTHUECKOH AeITeNbHOCTU
55% + 69% «Y IOBILY» [IpuemieMoe NOHUMaHKE TIPEAMETA, YIOBJICTBOPUTENIbHbIC 3HAHNS, YMEHHSI U OIBIT NPAKTHUECKON eI TeIbHOCTH

0% + 54%

«HeynoBin.»

PeSyJ’ILTaTLI O6y‘IeHI/I§I HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

IITxaJa 1J11 OLICHOYHBIX MEPOIPUITUH IK3aMEHA

% BBITIOJIHEHHS CooTBeTcTBHE
. JK3aMeH, .
3aaHuii am TPaAMIMOHHOI OmnpejesieHne OLEHKH
JK3aMeHa OLICHKE
90% + 100% 36 +40 «OTIMYHOY OTarYHOE NOHMMAaHKE TPeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS! M BJIA/ICHHE OIBITOM ITPaKTHYECKO# JesTeIbHOCTH
70% + 89% 28 +35 «Xopomo» JlocTaTo4HO MOJIHOE MOHMMaHUE ITPeIMeTa, XOPOIINE 3HAHUSI, YMEHHUS U OTIBIT NPAKTHYECKOH JesITeTbHOCTH
55% + 69% 22 +27 «Y IOBILY» ITpuemneMoe NOHNMAaHUE IPEIMETA, YOBICTBOPUTEIIFHBIC 3HAHNS, YMEHHSI U OIBIT MPAKTHUECKON AEATEIIEHOCTH
0% + 54% 0+21 «Heynosi.» PesynbraTel 00y4eHNs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aIaHU

O1eHOYHBIE MEPONPUATHSA

l'[pnMele THUIIOBbIX KOHTPOJBHbIX 3a]aHui

1. Kontponsnas pabora

KontpoabHas padora «BBeaenune B aHaau3»
BAPUAHT Nel

2
1. Jloka3arb, 4TO MOCJIEIOBATEILHOCTh Xn =N" pacxoaures. Haiiti N(C), mpu C=10000.

Brraucnuth




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

Iimx3—x2—x+1
“ e e x? —x—1
_/n+2-3/8n°+5
lim
e n+1-4n
" |inl(3x—2)E
. 8 =-T7
lim—
x—0 g% —§*
. 12x -1
6. lim ————
X—>+00 /X2+1_1
7. lim n(\/n2+1—\/n2—1).

n — o

8. Omnpenenuts nopsnok magoctu O (X) = In(COS X) orHocuTensHo x pu X —> 0.
9. HccrnenoBaTh HENPEpbIBHOCTh (PYHKIMK U MIOCTPOUTH rPpadrK
| x|

Ay

b) y= :
)y > 1

KounTposabHas padora no teme «JAuddepennuaibuoe ucuncienue GyHKIuii o1HOi nepeMeHHO»
BAPHUAHT Nel

arctg iz X#0

1L.y= X . Haitru y'(0)
Z . x=0
2

2.HaiiTu npon3BoJiHbIe:




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

2 Y =sin? x-v1+x?

X
6)sin(x+y)=—;
B) y= XIn x;
r)y=5In*(x-x3);
d?y Xx=a (t—sint),
3. HaiiT npou3BoHy0 BTOPOTO MOPSIIKa o A (hyHKLMH, 3aJTaHHOU MapaMeTPUIEeCKU
dx y=a (1—cost).

4. 3anucats popmyiy MaxiopeHa uist QyHKkIun Y = 1-x
5. [lonp3ysce npaBuioM Jlonurans, HANTH Iperenbl:

~ COS’X
a) lim ———,
xoz/21—SIN X
1
6) limxIn=.
x—0 X
4
X"+ 27
6. IIpoBecTn nonHoe uccnenoBanue pynkuu Yy = 3 [MocTpouts acku3 rpaduka.
2X

KonrpoabHnas padora no reme «Iuddepenuuaibuoe ucuncienue GyHKIUH HECKOJIbKUX NepeMeHHbIX)»
BAPUAHT Nel

Tana dpyuxuns U = 3X — 5y + «4/ X* + y3 u touka O(0;0).

Uccnenosats:
a) HETPEPBIBHOCTD (D YHKITHH
0) CYIIECTBOBAHUE YACTHBIX MPOU3BOIHBIX

14

Haiitu U;( , ny ceemm U= f (Xy) -g (Xy ) — nBax bl guddepeHuupyemast GyHKIHS.

um U= f(X;x—y)

y

CrkarsipHoe moJie 3aiano ¢pynkuuein U = In| —+ =+ — |. Haiinure:

y z X




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

a) ypaBHEHHE IOBEPXHOCTH YPOBHS, IPOXOsiieit yepe3 Touky Mo(-1;1;-2);
0) ypaBHEHHE KacaTeIFHON TNIOCKOCTH M HOPMaJId K IOBEPXHOCTH YPOBHA B TOUKe My

2
2 z
Haiinure nponssoanyio ckamiproro nomst U = X™YZ + e’ ? B rouke My mo HAIPABJICHUIO J1y4a, IPOXOISAIIETO U3 TOYKU
My(-1;1;-2) x Touke M(1;1;1);

2
Haligure HanpasieHre HaucKopeiiero Bo3pactanus nojist U = X2 Yz + e¥? g rouxe My(-1;1;-2);
2 . 2
Pasnoxuts Gynxmmo U = X+ /14 Y 1o dopmyse Teiinopa B 1. Mo(1;3) 10 0(p ) .

HUccnenoBatk GpyHkuio Ha sxctpemym U = 2X2 + y2 + Z2 - 2y +4x—-6z+1.

U3,

U3 no Teme «BBejieHHE B aHAJIN3Y

Bapuanr 1
Hcxons u3 onpeneneHus mpesena, 10Ka3arh:
- x?—x-12 .
a) Im———=7 6) lim =00
>4 x—4 x02% —1

JlokasaTh, uto ynkmmsa SiN He uMeeT npejena npu X —> 2.

Hcxons u3 OnpejieNieHtst HEMPEPLIBHOCTH, yoeauthes, uto Gyukius f (X) = X2 +3x—2 HEenpepbIBHA B 000

TOYKE.
Brraucauth peaciibl:

vn? —4n G

Hlim —— 7) lim

> 3/on3 11 x=0 1 —C0S X

. A1-x? . X+arctgx
2) lim ——— 8) lim——=
x—1 X—l x—0 X
i X2 —7x+12 i COS X —Sin X
3) Im———— 9) lim ————
x—> 4 X 2X Ox+4 NN 2C0S2X

PN




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

x2+1
I I X
& lim (n+2)4+(n+1)! 10 "m(x+2j
o (N + 2)-(n+1)! x>\ X —1
2 o 2 _
5) lim VX -3-1 11) lim In(x“+2)—-In2
x>2 X _2 X0 x?
1
6) Iirp (VX +1-X) 12) Iirr;o(Z—3X+1j

5.  OmnpenenuTs MOPSAIOK MATOCTH GECKOHEUHO MabIX (yHKIHi Y(X) orHOcHTenbHO X mpu X —> 0
a) y:In(;l+w/x2tgx) 6) y=+/2x+1-1.

6. CpaBuuTh Geckoneuno mMansie ipu X —> 77 dynkmun (X)) =14 C0S3X u LX) = sin? 7x.
7. HccnenoBaTh Ha HEIPEPBHIBHOCTD, BHIACHUTH XapaKTep TOYEK pa3pbiBa U H300pa3uTh IpadMIecKy CIeayIoNne

¢GbyHKIHN:
1
0., Xx<0 oix
a) y=4x? 0<x<1 6) y= T B)y=x2—4
X+2, x>1 14 2%«

N3 no teme «/IuddepenunaibHoe ucunciaeHue GyHKIMii 0HOI nepeMeHHOI»

1. Ucxons 3 ompeneIcHUs TIPOU3BOTHOM, HAlTH f'(Xo) TUTSL DyHKITHIA:
3, W2 2
tg| Xx° +x°sin— |, x=0;
LLf(@z&Z—@szL 12. f(x)= g( xj Xo=0.
0, x=0,

2. Haiitu npou3BOAHY0 GYHKIIHA:

21. Y=X-In(x+1);

2 \/x2+x+l.

23. y=X°-e ;

zzyzl—ﬁnx+a—x2f;

3x5-—2x4—+4_
24. Y= ;

x2 —1

3

Vx2+x+1’

25 y=23/x+3— 26. Y =C0s° (1-5x°);




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

10.

11

27.y =In(2x + 2% = Jx +1); 2.8. y=arctg (tgzx +/1-sinx).
2

o . : X
HaiiTi mpou3BOAHYIO CTEIIEHHO-TIOKA3aTeNbHON QyHKIMK Y = (Sln X) .

X2 + y3
Haiitn npoussoiyto HesisHoit dynkimn y=y(x): 1 (Xy) =€ :
x=t3-3t,
Haiiti npon3BoiHYI0 TapaMeTpHYecKOr (QYHKIMH: 1 2
y = Et -1

Haiitu yrioBoit koaddunueHT kacaTeapHO# K KpuBoit Y=Y(X) B TOUKE Xo U COCTaBHTh YPABHCHHE KacaTENbHOM U HOpMAaJIH
B Touke My (Xo; Yo):

2 03
4% — X x =asin°t, a. 3J3
61 y=——"7""", X0=2; 3 MO —a—.
4 y =acos"t, 8 8
d?y
Haiitu MIPOU3BOJHYIO BTOPOT'O nopsiAKa d—2 JUISt GhyHKIHIA:
X

[y2 X =acost,

71 y=x2.eVX X+ 7.2, _
y =Dbsin“t.

Haiitn iuddepernman dynxmun Y = %/; Y BBIYMCIIUTH IPUOIIIKEHHO ¢ ToMoIbio quddepenimana Y = 3\/ 7.76 .
Haiitu tnddepenuman Broporo nopsiaka pyskuun Y = |n(1 — COSZX) B TOUKe Xo=[/2.

BrluncnuTh yKka3aHHbIE IIPEIEIIbL, UCII0JIB3Ys IPpaBwilo Jlonurains:

1

2 lim [L—i} 5 lim — X 9 lim (ctgx)Inx.
x—1[ x=1 Inx x—0 ctg(nx/2) x—0

. Bammcats popmyiy Teitnopa st dyuxmun Y=f(X) B 0KpecTHOCTH TOYKH Xo:

1 22
a)yzﬁ,xozl; 6) Y =X-SIN X~ x=0.

_ i y2
Jnst yHkumm 6) oneHnTh MHTEpBa, B KotopoM Y = X - SIN X anmpokcuMupyeTcs 0JHUM CIIaraeMbIM ¢ TOYHOCTBIO




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

€ =0.001.
12. Haiity 5KCcTpeMyMBbl (hyHKIHHA:
2
X3 x? (x-1)
a) y=————-2X+1,; 0)y="—%——; 6) Yy=X—-2InX.
3 2 X< +1
13 Haiiti HanbonpIee 1 HAaNMEHbIIee 3HaYeHNEe (PYHKIUHA B YKa3aHHBIX HHTEPBAJax:
X+3
o) y=x+x, [0:4]; 0)y=——", [-3,7].
X“+7
14. UccrenoBaTh U TOCTPOUTH Tpadpuku HyHKIHHA:
2 x*
(x+12) Ty,
a) y=——"— 6) y=X-¢€ .
X—2
15. IocTpouTh 3cKkK3 rpaduka Mo N3BECTHBIM pe3ylibTaTaM aHaJTUTHUECKOTO UCCIICJOBAHMS:
1) O6nacth onpeaeeHus: X e (—00,4) |\ (4, OO) .
2) BepTukanbHble aCUMIITOTHI: X=4.
3) 'opuzoHTaNIbHBIE ACHMIITOTHI: y=0 (X —> +OO) .
4) HakoHHBIC aCUMIITOTEHI: y=X (X —> —OO) .
5) CraumoHapHbI€ TOUKH: 1; 2.
6) Toukw, T1Ie (y' =OO) : -2: 0.

7) UuTepBassl MOHOTOHHOCTH:
@) BO3PACTAHMUSL: (—oo;—2), (—2;—1), (0;2), (2,4)
6) yObIBaHUS: (—1,0) , (4, OO) .
8) MHTEepBaIbl BBITYKIOCTH U BOTHYTOCTH:
@) BBIYKJIOCTH: (—2,0), (0,2)
0) BOTHYTOCTH: (—oo;—2), (2;4), (4; OO) .

9) 3HaueHnue GYHKIMM B HEKOTOPBIX TOUKAX:
¥(=2)=0, y(-1)=2, y(0)=0, »(2)=3, y(5)=2.

N3 no teme «/Iuddepenunanbnoe ncuncieHue PyHKIMH HECKOJIbLKHX NepeMeHHbIX)»

Bapuanrt 1
1) Haiimure u mocTpoiite 061acTh OnMpeIesicHUst HYHKITHH

2:4/2x—y+4—log3(y+5x—1).




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

2) Jlokaxwure, 9T0 GyHKUUS Z = |I"|(X2 + y2) YIOBJICTBOPSIET YPABHEHHIO

@—x@:o.

yax oy

3) Haiitu Bce 4acTHBIC IPOM3BOAHBIE BTOPOro nopsiaka ot Gyukuun U = In (ex +e’ )

Haiitu yka3aHHbIe YaCTHbIE IIPOU3BOIHBIC CIIOKHOM (DYHKIIUH

u u? oz oz 0°1
4 Z=arctgxy, X=—, y=—; — -2 , £

) ; -7 — =1 -7
v v ' au ov ou’
? 1 dz
55z=xyln(x+y), x=t*+1, y==: — -2
t dt
2
2 2 0°z
6)z=f{x"+y,xy) -2
( y W) OX0Y
2.2 2.2 272 dy
7) ®ynxuus Y :y(x) 3a/laHa HESIBHO ypPaBHEHUEM b’x" +a Yy =a b” . Haiitn d_
X
8) Oynkuus Z :Z(x,y) 3aj1aHa HESIBHO ypaBHEHHEM sz +x2y +y22 +2x -y =0.
oz 01
Hatttru — n —.
oX oy

9) dns dynkuun Z = Xzy2 - Xy3 - 3y —1 waiiru:
a) mpousBoaHY0 B Touke M(2,1) B Hanpasienuu ot touku M & touke O(0,0);
6) gradz B Touke N(2,2).

2 2 2
10) 3anmcath ypaBHeHHs KacaTelIbHON IUIOCKOCTH M HOPMaiH K ToBepxHoctH Y& — 22° — X =1 B touxe M(1,2,1).

CyIIIGCTByeT JI1 Ha TTOBEPXHOCTU TOYKA, B KOTOpOﬁ HOpMaJib K NOBCPXHOCTHU IMapajljicJibHa OCH 0z?

11) UccnenoBars Ha skcTpeMyM pyHKInio Z = X 2 +Xy + y2 —2x — V.




OneHoYHBIEC MEPONPHATHS

IIpuMephbl THNOBBIX KOHTPOJIbHBIX 3a1aHUH

12) 3amucats Gpopmyny Teilnopa 0 YIEHOB 3-T0 TOPsAAKA MANOCTH Uit GyHKIMH Z = |n(2X — y) B OKPECTHOCTH TOUKHU
M(1,1)

. 2 2 y y
13) Haiinure HauMeHbiiee u HauGonsuiee 3HaueHus Qynkumu Z = X + Y~ B 3amMxHyTO# 006nacTd, OrpaHHYCHHOM

mvausavu X + y—1=0, X=2, y= 2.
14) BeraucnuTh npuoOImKEHHO 1,002 . (2,003)2 .

OKk3aMeH

DK3aMeHaIMOHHBIHN Omet Ne 1
[Mo nucnumunHE «IMHEHHAS anredpa M aHATUTHYECKast TCOMETPHUS
uHetuTyT UK
Kype |
IIpumepHBIii BapuaHT
. ()l'pﬂllll‘lcllllblc H HECOIPAHHHCHHBIC TTOCIACA0BATCIILHOCTH. ,’l()l\'i.l)KHTC no

ONpPEACACHHIO, HTO NOCAEA0BATENLHOCTL X, = 10" - Heorpaunyennas.

ro

. Chopmynupyitre u Jokakute Teopemy o npejacrasieHun Gpyukuuu 1o phop-
mysie Teiinopa ¢ ocrarounsiM yaenom B popme Tleano u Jlarpanxa.

].\'=2(l—sinl)

3. Cocrasbre ypasHeHHEe KacaTeabHONH M HOPMAIH K KPHBOii l B

y=2(t-cost)

i
TOUKE [ =
2

4. llposeante HEOOXOAMMBIC MCCICAOBAHMA IS NOCTPoeHus rpaduka PyHk-
2

-

wan ¥ =xe* +1 nocrpoiire rpaduk,

9 7 )
5. Hccnenosars PyHKUMIO HA IKCTPEMYM i =2x" 4y~ + 27 =2y +4x-62+1,
Bonpocsl
Tema: BBenenne B aHau3
1. HOHSITI/IC MHOXXECTBa, IIOJMHOXKECTBA, HyCTOFO MHOXECTBA, paBHI)IX MHOXCECTB.
2. Yucnosoe MHOKeCTBO R,.cBoiicTBa MHOKecTBa R.

3. CyeTHOe MHOXKECTBO,IPUMEPBI.
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10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.

4. TouHble rpaHUIBI YUCIOBBIX MHOXKECTB. [I0OHSITHE TOUHBIX IPAHUL] OTPAHUYEHHOTO MHOXeCTBa. TeopeMa
BonpaHo — cymecTBOBaHHS TOYHOW BEPXHEW TPAHUIBI y MHOXKECTBA, OTPAHMYEHHOTO CBEPXY (CHH3Y).

5. ITonsaTue uncnoBoil nocnenoBareabHOCTH. OrpaHUUEHHBIE U HEOTPAaHUUYCHHBIE YUCIIOBBIE OCIEI0BATEIBHOCTH.

6. beckoHeuHO Maible MOCIeN0BAaTENbHOCTH U UX CBOMCTBA:

a) 00 OTpaHNIEHHOCTH OECKOHEYHO MAJIOW W HEOTPAHWIEHHOCTH OECKOHEYHO OOJBIION MOCIEe0BATENFHOCTH, 0) 00
anredpandecKoit cyMMe KOHEYHOTO YHCiIa OECKOHEHO MaJIbIX TOCIE0BATEIFHOCTEH,
B) O IPOM3BEICHIN OECKOHEHO MaJIOH ITOCIeIOBATEIFHOCTH Ha OTPAaHUICHHYIO,
T) 0 MOCIIeIOBATEIBHOCTH, 00PAaTHOI OECKOHEHO Malloi OCIe0BATEIFHOCTH H HA000POT; 1) O
MOCTOSTHHOW O€CKOHEYHO MaJIoi TOCIeI0BATEIFHOCTH.
7. BbeckoneuHo OosbIe MOCIEI0BATEIHLHOCTH U UX CBOKUCTBA.
8. Cxopnsmasicst mocae0BaTeNbHOCTh. EMMHCTBEHHOCTH €€ Mpeesia U OTPaHHYE€HHOCTD.
CBolicTBa CXOSIIMXCS MOCIEI0BATENILHOCTEH:
1) 0 eIMHCTBEHHOCTH Tpeiesia MocaeA0BaTeIbHOCTH;
2) 00 PKBUBaJIEHTHOCTH yTBepxkIeHUH: li m X =Ae x =A+a

00 OTpaHNUEHHOCTHU CXOSIIEHCS TTOCIEA0BATEIHbHOCTH

00 OrpaHUYEHHOCTH MOCIIEI0BATEILHOCTH, 00PaTHOM K CXOsIIencs

0 CyMMe JIBYX CXOJISIIUXCS MMOCIIeI0BAaTeIbHOCTEH

IMMPOU3BEACHUU ABYX CXOOAIINXCA HOCHCHOBaTeHBHOCTCﬁ
YaCTHOM JBYX CXOZSIIUXCS ITOCIICIOBATEIFHOCTEIH;

0 MpeJeIFHOM TIepeXo/ie B HePaBCHCTBAX.
Kpurepuii cxogumoctu Komin.
MonoToHHbIE HIOCe10BaTeNbHOCTH. Teopema Beliepipacca.
Bropoii 3ameuarenbHbIi npesen. Mcnonp30BaHue U PEIIEHUH HEONPEIeIeHHOCTH Buaa 17 .
[Monsitue pynkunu. BemecrBennas ¢yHKIus BelecTBeHHOro aprymenTa. Komnosunus gynkuunit. OcHOBHBIE
anemeHTapHble QyHKIMU. Kiaccudukaiys OCHOBHBIX 3J€MEHTapHBIX (QYHKIIHH.
Onpenencuue npeaena GpyHkiuu B Touke mo I'efine u mo Komru. TeopeMsl 0 npenene CyMMbl, POU3BEICHHUS, YaCTHOTO U
KOMIIO3UITUH (QYHKIHH.
TeopeMsl 0 MpeneTbHOM TIepeXo/ie B HEPaBEHCTBRE.
OpHOCTOpOHHHE TIpenenbl pyHKIWH B TOUKe. HE00X0AUMBIE M JOCTATOYHBIE YCIIOBHUS CYIIECTBOBAHUS Mpeeia
(hYHKIIMH B TOYKE.
JlokanpHBIC CBOMCTBA (PYHKIWH, IMEIOIIUX MPEJEI B TOYKE: O JOKAIBHOM OrpaHUYeHHOCTH (PYHKINH, 00 YCTOHYNBOCTH
3HaKa.
IIpenen pyHkMN Ha 6ECKOHEYHOCTH.
BeckoHeyHO Manble GYHKIIMH B TOUYKE U HA OECKOHEYHOCTH M MX CBOMCTBA.
BeckoneuHo Gompinne GYHKIIUU B TOYKE M HA OECKOHEYHOCTH U UX CBOMCTBA.
IonsaTne QyHKIMH, HEIPEPHIBHOM B TOUKe. J0Ka3aTh HEMIPEPHIBHOCTH BCEX 3JIEMEHTAPHBIX (DYHKIMIA B MX 00JIaCTH
OTIpeIeIICHUs.
Touku pa3pbeIBa U UX KIACCUPUKAIIHS.
JlokanpHBIE CBOMCTBA HEMTPEPBHIBHBIX (PYHKIMA. HenpepbIBHOCTE 3IIeMEHTapHBIX (QYHKIUI B 00JIACTH OMPEICIICHHS.
[lepBrlii 3aMeyaTeNbHbIN NPEAE U €ro CIEICTBUS.
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25. BTopoii 3aMe4aTeNbHbIi Ipeiell ¥ €ro CIIEACTBHS.

26. CpaBHeHHE OECKOHEYHO MAaJIBIX BEITHYHH.

27. DKBHUBaJEHTHBIE OECKOHEYHO MaJible BEJIWYMHBI, NX CBOMCTBA. TabnuIia SKBUBAJIEHTHBIX OECKOHEYHO MAJbIX C

JIOKa3aTENbCTBOM KaXKIOTO.
28. Kputepuii 5KBUBaJICHTHOCTH OECKOHEUHO MabIX BEIWYHH. Teopema 0 IPIMEHEHNH SKBHBATICHTHBIX OECKOHEYHO MAaJIbIX
BEJINYMH K BBIYHCIICHHUIO IIPENIEIIOB.
29. DxBHBaJEHTHBIE OECKOHEYHO OOIBIINE BEIUYMHEI, HX CBOMCTBA.
Tema: IndpepeHnuaibHoe HCUHCTICHHE

3agaun, IPUBOJISIINE K OHSITHIO TPOU3BOAHON (QYHKIIHH.

[MousiTre nmpou3BoaHON QyHKIMHU B ToUKe. OJHOCTOPOHHKE MPOU3BOAHBIE (PYHKINHU B TOUKE.

CBs13b TPOM3BOJHON (DYHKITMM B TOUKE C €€ HENPEPHIBHOCTHIO B 3TOH TOUKE.

TeomeTtpraeckuii ¥ GU3MUECKUI CMBICI IPOU3BOIHON (DYHKIIHU.

VYpaBHEHHE KacaTenbHOH U HOpMaiH (BBIBOJ).

[paBuna quddepennnponanus. [Ipon3BonHas CyMMBI, Pa3HOCTH, TPOM3BEICHUS W YaCTHOTO (YHKIHIL.

[IpousBonHas obparroit pyHKIMH. [Ipor3BOAHAS CIIOKHON (HYHKIIUH.

7. Tlonarue GpyHKIMHM 3aJaHHOW HEsBHO U napaMeTpuueckd. /JuddepeHurpoBanue HesiBHO 3a1aHHO QyHKIUH;

¢GbyHKIMY, 3a1aHHON napaMmeTpudecku. Jlorapudmuueckoe auddepeHuupoBaHue.

[onsiTre muddepennupyemoii GyHKIHUH B TOUKE.

9.  Kpurepuii muddepenmpyemocty GyHKIUH B TOUKE (IOKa3aTh).

10. Tlonstue nuddepennuana pyHkmuu B Touke. ['eomerpuueckuii cmbica quddepenunana. CoiicTa
Huddepennuana. MHBapraHTHOCTH (HOPMBI IIepBOTO TuddepeHnuana.

11. TIpousBoaHBIE BBICHIMX MOPSIKOB. [IpON3BOJHEIE BHICIINX MOPSAKOB OT (h)YHKIMH, 3aJaHHON HESIBHO,
rapaMeTpUIecKH.

12. JuddepeHuansl BEICIIHX TOPSIKOB.

13. Teopemsr o cpegHemM 3HaUeHUN st nuddepeHiupyeMbrx pyHknuit. Teopema @epma, Poms, Jlarpamka, Kommu (Bce
JIOKA3aTh).

ouapwdE

o

Tema: Ilpnioxkenus nupepeHIUATBHOTO HCHUCTCHUSA
1.  pwuswuno Jlonmurans ans HeonpeaeneHHocTH Buaa 0/g

®dopmyina Tetinopa. [Torsitue octatounoro wieHa Gopmyist Teitnopa. OcraTounsiii wieH B Gpopme Ileano u
Jlarpanxa.

3. ®opmyra MakiopeHa (pa3jioyKeHue IS JIeMEHTApHBIX (QYHKIUH — TIOJIyYHTh).

4.  AHanuTHuYecKHe NPU3HAKN MOHOTOHHOCTH (YHKIMH. [IOHATHE JIOKaJBHOTO MaKCUMyMa M MUHUMYMa. [loHsTHE
yOBIBaIOIIEeH 1 HEBO3pacTarouiel QYHKIMHU, BO3pacTarolleil n HeyobiBaroniel GpyHkuu. JlocraTouHoe yciaoBue
CTPOroil MOHOTOHHOCTH.

5.  TloHsTne cTanMoOHApHBIX U KPUTHYECKHX ToUeK. HeoOXxoquMbli mpu3Hak sxcTpeMyma auddepeHuupyeMont pyHKInu

(reopema ®Depma). [1epBrIii 1 BTOpOI 1OCTATOYHBIN NPU3HAKN IKCTPEMyMa.

[MTonsiTne HanOOIBIIEro ¥ HAMMEHBIIET0 3HAYeHHsT (QYHKIMU Ha OTPE3KE.

7.  TloHsTHe BBHITYKIJIOrO M BOTHYTOro rpaduka GpyHKunu. JlocTaTouHOe YCIOBHE BBITYKIOCTH M BOTHYTOCTH Ipaduka

(hyHKIHH.
8.  Ilousitue Touku nepernda. Heo6xoanmoe 1 10cTaTouHOE YCIOBHSI TOUYKH Hepernoa.

o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

0.

[MonsTue acuMnToTHl. BepTrkanbpHas v HakJIoOHHAs acuMIToTa. Kpurepuii cynecTBOBaHHs HAKIOHHOM
ACHMITOTHIL.
Tema: ®YHKIUN HECKOJIbKUX IEPEMEHHBIX (®HIT)
OCHOBHBIE TOIIOJIOTHYECKUE MTOHATHS: 3aMKHYTasl U OTKpPBITasi 00J1acTh, pacCTOSHUE MEX/y TOUKAaMH, CBS3HAs U
HeCBsI3HAst 001aCTh U T.JI.
[MonsaTHE QYHKIINH HECKOIBKUX IepeMeHHBIX. O0MacTh onpeeieHust, 001acTh 3HAYCHUH, TPaQuK, THHUU
(TIOBEpXHOCTH) YPOBHSI.
[Monstue mpenena ®HII. Croticta mpenenos OHII
HenpeprisHocTs OHII.
Cgoiictea ®HII, HenpepsiBHOM B TOUKe (6€3 JOK.)
Teopema o HenpeprIBHOCTH 31eMeHTapHbBIX OHII B 001acTu onpexnenenus (6e3 nok.) Cpoiictsa @HII, HenpepsiBHOM
Ha MHOecTBe (0e3 JI0K.)
[Monstue yactHoit nponssoaHoi OHIIL. I'eomerpuueckuii 1 GU3MYECKUN CMBICIT.
[Monstue nuddepenunpyemoii GHII B Touke.
[MTonsTHe moaHOro NpUpalieHus 1 nonHoro nuddepennuana. ['eomerpuueckas HHTEPIPETALHIS.
CgoiictBa nuddepernupyemoit ®HII B Touke: TeopeMa 0 HETIPEPHIBHOCTH AU PEepeHIIIPYyEeMOi (HYHKIIHN U TEOpeMa O
HE00X0MMOM ycIoBUH AN HEpEeHIMPYEMOCTH QYHKIMH (2 TEOPEMBI - 10Ka3aTh), TEOPEMA O IOCTATOYHOM yCIIOBHU
muddepeHupyeMoctd GpyHKINH U cuencTBue (6e3 J0K.)
[Nonsarue HessBHO 3amanHON (pyHKIMH. Teopema o muddepeHIHpyeMOoCTH HesIBHO 3aJaHHoH QyHKImH (0e3 T0K.)
YpaBHEeHHE KacaTeJIbHOH INIOCKOCTH M HOPMaJIM K IOBEPXHOCTH B TOUKE (BBIBOJ)
Teopems! o muddepeHITIPOBaHUY CII0KHON (HyHKIHH (1-51 Teopema — okas3arth, 2-1 — 0e3 J0K.)
Teopema 06 unBapuanTHOCTH HOpMBI iepBoro auddepenimana (rokazate as ciayyas z=U(X,Y)).
[onsTHe MPOM3BOAHOMN TIO HANIPABJICHHUIO (BBIBON).
ITonstue rpaguenta. CoiicTBa rpaguenTa (3 CBOHCTBA 10Ka3aTh).
ITonsTHE YacTHON MPOU3BOAHOMN BhICIIETO TIopsiAKa. nuddepeHiuan BeICIIEro NopsaKa.
®opmyna Teitnopa ®HII (Teopema 6e3 10K.)
Okctpemym OHIIL. Teopema 0 HEOOXOAUMOM YCIOBHHU CYIIECTBOBAHUS dKCTpeMyMa (J0Ka3aTh).
Kganparuunsie Gpopmbl. [ToJ0XKUTENBHO ONIpeAeIeHHas, OTPHLIATEIBHO ONIpeAeIeHHas, KBa3U3HAKOONPeIeJIeHHAs,
Heornpe/esieHHast KBazparniHas ¢popma. JlocTaTouHoe YCIIOBHE CYNIECTBOBAHHS IKCTPEMYMa B TEPMHUHAX
KBaJpaTUIHOH (HOpMEI (TeopeMy cPOpMyIHPOBATH)

5. Meroanyeckune yKa3aHus Mo npoueaype oueHNBaHUS
OneHoYHbIe MEPONPUATHSA IIpouenypa npoBeeHNs1 OLIEHOYHOT0 MEPONPUATHS M HE00XOANMbIe METOIUYECKHE YKA3AHUS
1. KonrponbHas padora B cemecTpe CTyIeHTHI BRIOIHAIOT 3 KOHTPOJIBHBIC Pa0OTHI, COICPKAaHHE KOTOPHIX OXBATHIBACT BCE PA3JCIIbl JUCIUILTHHEL.

Kaxmomy cTymeHTy BeIaeTcsi CBOW BapuaHT. KOHTpoIbHBIE pabOThI MPOBOAATCS B YaCHl MPAKTHUECKUX 3aHATHH. 32 KaXKIyI0
KOHTPOJIbHYIO pab0OTy MaKCHMAJIBHBIH 0all ONpeIeIsIeTCs] B COOTBETCTBHE C PEUTHHT-TUIAHOM JHCITUIIIIMHEL.
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Kpurepnu oueHku 3aganus:

Banmsl 32 KOHTPOIBHYIO PAOOTY MOMYJaIOTCS YMHOKEHHEM MaKCUMaIbHOTO 0allia, IPeayCMOTPEHHOTO 32 HEe B
COOTBETCTBHE C PEUTHHT - IIIAHOM, HA JIOIIO BEPHO BBHINOIHEHHBIX 33aHHUH.

nas B cemectpe cTynenTs! BemonHA0T 3 1/I3 Mo BceM paszenaM mporpaMMbl TUCHUIUIMHBL. Y Ka)K[IOTO CTYACHTA B TPYIIIIe
cBoif BapuanT MJ13, HoMep BapuaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJEHTA B CIIUCOYHOM COCTABE TPYIIIHL.
W3 pa3MerneHsl B 3JIEKTPOHHOM Kypce 10 TUCLMIUIMHE.
Pewenne kaxoro 3aiaHust 10JHKHO OBITH MOJPOOHBIM, C BKIIOYECHHEM POMEXKYTOYHBIX pacyETOB, pacCy KICHHH,
MOSICHEHH, C yKa3aHHeM HMCIOJIb30BaHHBIX METOJIOB U ()OpMYJI. 3aJ]aHUE BBICHIIAETCS OTACNBHBIM (hailyioMm, yKa3bIBaeTCs
®UO, rpynna.
KpuTepuu oneHKH 0JHOTO 3aJaHUS:
3agaHue CUNTAeTCS 3aU4TCHHBIM, €CITH BBIIIOJIHEHO O0JIee ITOJIOBUHBI 3aJaHNI
Ecnu 3amanne He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha JOPabOTKY.
CTyeHThl MOTYT HCTIPABIISITh HEBEPHO PEIICHHbIE 33/IaHUs U C/1aBaTh HA TIOBTOPHYIO MpoBepKy. [IpenogaBaTens MOXKeT
Y4€CTh UCIIPABJICHUA U I[OGaBI/ITb 0aJIIbl K IpeaAbIAYIIUM

OK3aMeH. DK3aMeH OCyIIECTBISETCS B COOTBETCTBUHM C [1o10kKeHIEM O IIPOBEICHNH TEKYIIEro KOHTPOIIS M MPOMEXYTOYHOH

arrectanmu TIIY Ha sk3aMeHe CTYACHTY BBIIAIOTCS OMIICTHI, BKITFOYAIOIINE TECOPSTHICCKIE BOIPOCH U MPAKTHUCCKHUE
3amanus. [IpenogaBartens, IpoBepuB padoTy, B X0/1€ YCTHON Oece/Ibl CO CTYJCHTOM MOKET 33/1aBaTh BOTPOCHI IO CaMOMYy
OuieTy, a TakXKe JOMOJIHUTENILHBIE BOIIPOCHI 10 TEOPUH U MPAKTHKE. B UTOre CTYAeHT HaOMpaeT UTOroBbIH Oasll 3a IK3aMeH,
MakcuMabHO 20 6anmoB. OnieHKa 3a JUCHHUILTUHY GOPMHUPYETCS KaK UTOTOBas 3a paboTy B CEMECTpe U dK3aMeH B
COOTBETCTBUE C MPUHATOM IIKAJION OLIEHUBAHUSI.

CTy}leHTLI, HE COaBIINEC DK3aMCH B CECCHUOHHBIN nepuoa, MOryT nepecaarb €ro B NEPHUOJAbI JTUKBUIAAITUNA SaJIOH)KeHHOCTCﬁ B
COOTBETCTBHE C JIEHCTBYIOIIEH MPOIEAYPOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox OO0 yrBepkaeHUH U BBEJICHUH B AeiCTBHE «CHCTEMBI OLCHUBAHUS
pe3ynbTaTtoB 00ydeHus: B TOMCKOM MOMUTEXHUYECKOM YHHUBepcuTeTe» U Ne59/om OO0 yTBep)KIACHNH 1 BBEJICHUH B IEHCTBUE
HOBOM penaxkimu «llosokeHus o MpoBeIeHUH TEKYLIET0 KOHTPOJISA U IPOMEXYTOUHOU aTtTectauuu B TIIY» s3x3aMeH 1o
¢u3nKe MpoBoANTCS B YCTHOH (hopme. CTyIeHTy BBIAAETCS SK3aMEHAIIMOHHBIN OMIIET, COAep KA TeOpETHIeCKHe
BOIPOCHI, KAUYECTBEHHBIE U KOJUYIECTBEHHBIE 3a1aun. Kaxaplit Bompoc OmiieTa oleHnBaThes 6aoM (Bcero no ounety 20
0aJuIoB).
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DK3aMeH NPOXOAMT B YCTHOH hopme.

CornacHo LKkl OLICHUBAHUS PE3yJIbTaTOB

18-20 6amoB (OTIIMYHO) - BCECTOPOHHHUE 3HAHUS, OTIIMYHBIC YMEHIS U BIIaJICHUE OIIBITOM MIPAKTUIECKOH NeSTeThHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00yUeHHs C(HOPMHUPOBAHEL,

14-17 6anmoB (X0po1I0) - JOCTATOYHO NOJTHOE IOHUMAHKE MIPEIMETa, XOPOIIHe 3HAHHUS, YMEHHS U OIBIT IPaKTHIECKOM
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNIbTaThl 00y4eHUs chopMUPOBaHEI;

11-13 6anmoB (yIOBIETBOPUTENHHO) - IPHEMIIEMOE TOHUMAHKE TIPEIMETA, yIOBICTBOPUTEIbHBIC 3HAHISL, YMEHHS U OIIBIT
MIPaKTHYECKOH AeATeIbHOCTH, HEOOX0IMMBIE PE3yIbTaThl 00yueHns1 chOPMHUPOBAHBL;

0-10 GaymtoB (HEYJOBJIETBOPUTEIHHO) - PE3YJIBTATH O0YUSHHSI HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM.
Pe3ynbTaThl MPOMEKYTOUHOM aTTecTalni 0QOPMIIIIOTCS BEAOMOCTBIO M BHOCATCS B 3aUETHYIO KHIDKKY 00yJaromerocs.




