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1. Pous mucuummmael «VMartemMarnuecknii anaums 1.3» B popMHPOBAHIN KOMIICTCHIIHIT BEITYCKHIKA:

Jement Pesyabrar CoCTABJISTIONIIE PE3YJILTATOB OCBOCHHS (JIECKPUIITOPBI KOMIIETEHIIi)
o0pazoBaresn Ko bI
HO¥ OCBOCHUS
Cemec | KoMIeTeHIIH HanmenoBanme
TIPOrpaMMD! T n KOMITETCHITNA L
(HI/ICHI/IH.]-H/IHa, p Koﬂ HanmMenoBanne
MPAKTHKA,
T'HA)
Bnaneer maremarmdeckuM ammaparoM au(pepeHIMATbHOTO HCUHCICHUS
(PYHKIMH OTHOW M HECKOJIBKUX MIEPEMEHHBIX ULl OIMMCAHMS, AHAIN3A,
CrocoOeH uCIoIb30BaTh
JOITK(Y)- | TCOPETHYECKOrO U 3KCIEPUMEHTAIBHOIO UCCICAOBAHMS U MOJACTHPOBAHUS
OCHOBHBIC 3aKOHBI
1B2 (pU3MUECKUX U TEOMETPUYCCKUX 32124
€CTECTBCHHOHAYYHbIX
JUCIUIUIVH B
Marematudec npodeccrnonaTbHON YMeeT mpuMeHATh anmapar JuQ@epeHnnarsHOro HCUUCICHHUS, TPOBOIUTH
KHH aHATH3 1 JOIIK(Y)-1 | mesSTenpHOCTH, IPHMEHATH P1 JIOTIK(Y) HCCIEeAOBAHMS (DYHKIMH OTHOH M HECKOJIBKUX IICPEMCHHBIX MPH PEIICHUHT
1.3 METOABI MATEMATHICCKOTO 1y2 HMHKCHEPHBIX 32744
AHAIIN3a W MOJCITHPOBAHH,
TECOPETHUECKOTO U
IKCTIICPUMEHTAIILHOTO
3HaeT 0a30BBIC IOHATHA H MCTOIBI TCOPHH NpeacaoB, Tu((CPECHIIHATEHOTO
HCCTICOBAHIA
JOIIK(Y)- | ucuuciacHus
132
2. Ioka3zaresn M METOABI OLICHUBAHUS
I1anupyemMbIe pe3yabTATHI 00YMEHMSI 110 AUCIUTLIIHE Kon
KOHTPOJIHPYEMOii HaunmenoBanme pasjaena MeToanbl OlICHUBAHNUS
Kon HanmenoBanne KOMIIETEeHIINHN (IIH ee JVICITUTITHHBI (o11eHOYIHBIE MEPOTIPHSITHST)
JACTH)
Crnoco0eH HCTI0Tb30BaTh M MPUMCHSITh OCHOBHbIC 3aKOHBI 1 Konrponbnas padbora
PO-1 ammapaT TCOPHH MPEACTIOB, HCCICIOBATh MOBCACHUS (DYHKIHH JOITK(Y)-1B2 Beejenne B aHa i3 Ua3.
IIPH IIOCTPOCHUH U B MPO(ECCHOHATPHOH ACSITEIFHOCTH JK3aMeH
Cmoco0eH HCImoTB30BaTh ammapar Ju(pGepeHIHATEHOTO Junddepenmmannaoe Konrpomsuasg padora
PA-2 HCYUCICHUS (PYHKIUH OJHOH NMEPEMEHHOM MPH PEIICHAUN JOIIK(Y)-1Y2 ucuncaenne Gpyakmmii oqaoii | UJ13.
mPOo(hSCCHOHATTBHBIX 331a4 nepeMeHHoI DK3aMCH
Cmoco0eH HCImoTB30BaTh ammapar Ju(pGepeHIHATEHOTO Junddepenmmannaoe Konrpomsuasg padora
P/l -3 | mcumcneHns (PyHKIMH HECKOJIBKHUX MEPEMEHHBIX TPH PEIICHUA JOIK(Y)-132 HCUNCICHNE QYHKIN Uas.
THIOBBIX 33714 HECKOJILKIUX TIEPeMEHHBIX JK3aMeH




3. IIIkana oneHuBaHust
TMopsnok opraHM3aIH OLCHHBAHHSA PE3YJIBTATOB OOYUCHHSA B VHHBCPCHTCTC PCTIIAMCHTHPYCTCA OTACITBHBIM JIOKANTGHBIM HOPMATHBHBIM aKTOM — «CHCTEMA OICHHBAHHA
pe3ynsTaToB 00yUcHUS B TOMCKOM NOMHTEXHHYCCKOM yHuUBepcHTeTe (CHCTeMa OICHHBaHHA)» (B ACHCTBYIOICH pemakumu). MCHOnb3yercs OaTbHO-PCHTHHTOBAS CHCTCMA
OLICHUBAHHUA PC3YIBTATOB OOyuUCHHA. MTOrOBas OLCHKA (TPAAMIHOHHAS W JHTCPHAS) MO BHIAM Y4YcOHOH acarenpHOCTH (m3yucHume mucuurumH, YHWPC, HUPC, xypcosoe

MPOCKTHPOBAHKC, MPAKTHKH) OMPSICACTCA CYMMOH OAJIOB IO Pe3yabTaTaM TCKYIICTO KOHTPOIIT H MPOMEKYTOUHOH aTTeCTAMH (MTOTOBAS PCHTHHTOBASA OLICHKA — MakCcuMyM 100
0amoB).

PacnpenencHne OCHOBHBIX W JOTIOJHUTEILHBIX OAILTOB 32 OIICHOYHBIC MEPOIPHTHS TEKYIIETO0 KOHTPOJII W MPOMEKYTOUHOH aTTECTAIMH YCTAHABIMBACTCS KAJICHIAPHBIM PCHTHHT -
TJIAHOM JUCIUTLTHHBL.

PeKOMeHZ[yeMa}I KA JJI OTACIBHBEIX OICHOYHEIX MepOHpI/I}ITI/Ifl BXOOHOI'O ¥ TCKYIICTO KOHTPOJIA

%o BBLIIOJIHEHHUS CooTBeTcTBHE TPATHITHOHHO
— onelKe OnpejeneHue oLEeHKH
90% + 100% «OTamaHO» OT1nuyHOE MOHMMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMCHHS U BIAJICHAC OIBITOM IPAKTHICCKOH
JEATCIbHOCTH
70% + 89% «Xopomoy JIOCTaTOYHO NOTHOE MOHMMAHUE MPEAMETA, XOPOIINE 3HAHK, YMEHHUA H ONBIT NPAKTHYECKOH ACATEIbHOCTH
55% + 69%% «Y I0BIL» ITpueMaeMoe MOHUMAHNIE NPEAMETA, YIOBICTBOPHTEIBHBIC 3HAHUS, YMECHHUSA H ONBIT NPAKTHYCCKOH ACATCIBHOCTH
0% + 54% «Heymosm» PesynpraTsl 00yUeHHSI HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPSOOBAHMSIM
IMTxana s OLECHOYHBIX MEPONPHUATHH SK3aMEHA
% BBITIOJIHCHUSI CootBetcTBHE
3axannii Juzamen, TPAAMIIHOHHOI Onpenesenne oneHKkn
IK3AMEHA Oan OLICHKE
90% + 100% 36 =40 «OramaHO» OT1ariHOE MOHMMAHKUE MPEIMETA, BCECTOPOHHHE 3HAHMS, OTJIMYHBIC YMCHHS M BIIA/ICHAC OIBITOM IPAKTHYECKOH JICSITEIbHOCTH
70% + 89% 28 +35 «Xopowmoy JlOCTaTOYHO NOTHOE MOHMMAHUE MPEAMETA, XOPOUIHME 3HAHMS, YMEHHS H ONBIT NPAKTHYECKOH ACATEIbHOCTH
55% + 69%% 22 =27 «Y I0BIL» ITpueMaeMoe MOHUMAHNIE NPEAMETA, YIOBICTBOPHTEIBHBIC 3HAHUS, YMECHHUSA H ONBIT NPAKTHYCCKOH ACATCIBHOCTH
0% + 54% 0+21 «Heymosm» PesynpraTsl 00yUeHHSI HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPSOOBAHMSIM

4. Ilepe4veHb TUNOBBIX 3aJAHUIT

Ouenovnbie MepPONPHUSITHSI IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA
1. Konrponbnas padbora Kontpoasnas padora «Beeaenne B aHATH3»
BAPHAHT Nel

2
1. JlokasaTk, 4To mOCACAOBATENbHOCTE X, = /1 pacxomurcs. Haiitu N(C), mpu C=10000.
Brruuciurb




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

X —xt—x+1

2. lim
ol x4 x? —x—1

- Jn+2-38nd +5

3. li

noe Apn+1-—4n

4 limBx—-2)*1

x—1
. 8T -7
s lim——
x>0 §* — §%
12x -1

Im —
7, limn(\/n2+1—\/n2—1).

n—x

8. Onpeaenuts nopaaox Manoctu O (-x ) = ll’l(COS X ) oTHOCHTeIbHO ¥ pu X —> 0.
9. Hccnenosats HEMPEPHIBHOCTh (PYHKIMH U IIOCTPOUTH Tpauk

E
Y x-1"

b) y=

2" -1

KonTpoasnas padora mo teme «/Inddepennmuansaoe ucuncsenne (PyHKIMii 0qHOH mepeMeHHOD
BAPHAHT Nel

arct ! x#0
g x2 ’ ’
Ly= . Haiiru 1'(0)
— , x=0
2
2.HaiiTi mpOM3BOJHBIE:




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

) ¥ =sin” x-y1+x°

X
0) sin (x +y)= —;

Y
B)y = x"%,
r)y=>5n"x-x%);
d*y x=a (t —sint),
3. Haiitu npou3BOAHYIO BTOPOTO MOPAIKA U1 (DYHKIWH, 3a1aHHOW TTApaAMETPUICCKH
dx? y=a (1-cost).

4. 3ammcate dopmyty Maknopera am ¢ysxmun y = /1 — x
5. INomb3ysack MpaBHaAOM JIOMUTAI, HAWTH MPEICIIBL:
cos’ x

a) lim ———
xsr/21—sIinx

6) limXIn—.
x—0 X

xt 127

6. IIpoBecTH NOIHOE HCCNCAOBAHUE PYHKIUH ) = 3

. [TocTpouts 3cKku3 rpaduxa.
2x

KonTpoasnas padora mo teme «Anddepennmmansuoe ucunc/ieHne (P yHKINMNT HECKOJILKAX MEPEMCHHBIX
BAPHAHT Nel

Jana pyuxuus U = 3x— Sy + \4/)C2 + y3 u touka O(0;0).

Hccnemosats:
a) HEMPEPHIBHOCTD (PYHKIMH
6) CyIecTBOBAaHUE YACTHBIX IMPOU3BOIHBIX

Hatitu U ;C, u ;y .ecm U = f ()Cy) - g ()Cy) — Apakael muGepeHumpyeMas QyHKIHA.
wm U= f(x7;x—y)
X y z

Cransproe nozne 3a1aHo GyHKIOUEH U = In| —+ =+ — |. Haiizure:
y oz X




Ouenovnbie MepPONPHUSITHSI IIpumepsI THHOBBIX KOHTPOJIBHBIX 3a1aHmii

a) YPaBHEHHE MMOBEPXHOCTH YPOBHSL, MPOXOAEeH uepes Touky Mo(-1;1;-2);
0) ypaBHCHHE KacaTeIbHOHN IJIOCKOCTH H HOPMAJH K IIOBEPXHOCTH YPOBHS B TOUKE Mo

5 2
Haiiaure npon3BOAHYO CKayIpHoro momt U = X~ VZ + ¢’ " B rouke My Mo HAPABJICHUIO JIy4a, MPOXOAAIIETO U3 TOUKH
Mo(-1;1;-2) k Touxe M(1;1;1);

2
Haiiaure HanpaBieHne HAUCKOPEHIIero Bo3pacranms momst U = X VZ + ¢’ © B rouxe Mo(-1;1;-2);
2 2
Paznoxurs Qyuxumro U = X - 1+ V no dopmyne Teiinopa B . Mo(1;3) g0 0( yo, ) .

HccmenoBaTh (DYHKIOHIO HA SKCTPEMyM U = 2x2 + y2 + 22 - 2y +4x—-6z+1.

HJ3s. W3 no Teme «BBeneHne B AHATI3Y
Bapmnanr 1
1. Hcxoas us onpeaencHus Npeaena, J0Ka3aTh.
2
.oxT—x-12 :
. alm———=7 6) lim =
>4 x—4 x—=02% 1

2. JokazaTh, 4T0 (pyHKIHMA SiN HE MMEET npeaena npa X —> 2 .

x —
3. Hcxomst H3 ONMPEACIICHNs HEPEPBIBHOCTH, YOSAUThCS, uto pyHkmms f(X) = x?+3x-2 HEIPEPHIBHA B OO0

TOYKE.
4. BbMHCIUTH OPEACIBL:

Nn® —4n x?

n—w 3/2n3+1 x>0 1 —cosx
. ANl=x? . x+arct
2) lim———— 8) lim * &Y
x—=1l  x _1 x—0 X
. x* —Tx+12 . cosSX—sinx
3) lim 9y lim ——~ > %

=>4y —2x? —9x + 4 X 2c082x
4




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

x2+1
| | Tx
4 lim (n+2)+(n+1)! 10) lim x+2
n>o (n+ 2)1—(n+1)! ool x—1
2 _ _ 2 _
5) lim x° -3-1 1) lim In(x”+2)—1n2
X2 x—2 x>0 x2

1
6) lirP (Vx*+1-x) 12) linllo{Z—TC”j

5. OnpenenuTh NOPAIOK MANOCTH OECKOHEYHO MABIX (DYHKIWMI 1(X) OTHOCHTETBHO X Tipi X —> 0
a) yzln(l+1/x2tgx) 0) y=+2x+1-1.

.2
6. CpaBHHTH GeCKOHEUHO Manble ipu X —> 7 Qynkman (X)) =1+cos3x u B(x) =sin” 7x.
7. HccnenoBaTh HA HEMPEPHIBHOCTD, BBIACHUTH XapAKTEP TOYEK Pa3pbiBa M H300Pa3HTh TPaQMUCCKH CIICIYONIHE

(yHKIMH:
0-, x<0 €
5 21 1
ay=1+x, 0<x<l1 0)y=—""7" B)y:x2 4
x+2, x>1 1+25*

K3 o teme «Jluddepennnansroe ncunciaenne PyHKnnii oaHOi mepeMeHHoi»

1. Hcxoas 3 ONPEACIICHUS TPOU3BOIHOM, HaWTH f'(x0) AT (yHKIHI:
3 7 . 2
2 tgl x> +x"sm— |, x#0;
LL f(x)=2-X)" . x 1 12. f(x)= g( xj x6=0.
0, x=0,

2. Haiiti mpon3BOIHYIO (DY HKITHIA:

21 y=x-In(x +1); 2.2.y:1—sinx+(1—x2)3;
~—— 5 A 4
23 y=x2. V¥l 2.4.)/:3)C fx +4;
x“ =1

3

\/x2+x+1

25 y=23x+3 - 2.6. y:cos3(1—5x2);




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

10.

11.

. Haittu npoussoauyto HesiBHOU (yHkmmu y=y(x): [Z ()Cy) =e"

27.y=In(2x + 25 —=Jx +1); 28, y = arctg(tg®x +/1-sinx).

. . . x
. Haliti mpon3BOAHY O CTCIICHHO-TIOKA3ATCABHON (yHKINH ) = (Sll’l X ) .

2+y3

x=1 -3t

. Haiira mpom3BoaHY!0 apaMeTprUiIecKoi (DyHKIIH: 1 o)

y= Et —1.
Haiitu yriosoit ko3 puITHEHT KacaTeTbHON K KPUBOH y=V(X) B TOUKE Xo H COCTABUTH YPABHCHHE KACATEIbHON W HOPMAIH
B Touke Mo (Xo; Vo):

2 .
4x —Xx x=as1n3t, a 33
61 y=—", Xg=2; 2. 3 My —a——
4 y=acos I, 8 8
dzy
. Haiitn MPOU3BOJHYEO BTOPOTO TopsAKa 5 s (yHKUMH:
dx
[ 2 X = acost,
71 y=x? .V L 7.2. 5
y=bhsin"t.

Haiitn auddepenumnan pynkumn Y = 3\’/; U BBIMUCJIUTH NPHOIMKEHHO C oMok Auddepennnana V = 3\/ 7.76 .
Haiitn auddepenunan sroporo nopsaaka GyHkuun ) = 11’1(1 —CO0S2x ) B TOYKE Xo=[1/2.

BrruucauTs YKAa3aHHBIC MPEACIIbI, HCITOJIB3Y MPABUIIO JlommmTams:
1
: x | : T/ x . P
a) lim -—— 6) lm ———: e) lim (crgx)lnx.
x—lx—-1 Inx x—0 ctg(nx/2) x—0

3amucarts popmyiy Termopa mu pyHKIHE y=f(x) B OKPECTHOCTH TOUKH X0

1 .
a) y = g%l 6) y=x-smx2,xo=0.

x

_ 2
Ana QyHKIMK 6) OLEHUTH HHTEPBAN, B KOTOpoM )/ = X * SI11 X annpoKCHMHPYETCA OJHHM CIAracMbIM C TOYHOCTBEO




Ouenovnbie MepPONPHUSITHSI IIpumepsI THHOBBIX KOHTPOJIBHBIX 3a1aHmii
€=0.001.
12. Haiitui 3kcTpeMyMBbl (DYHKITHH:
X2 (x— 1)2
a)y=—-——-2x+1; 6) y=-——— &) y=x—2lnx.
3 2 x2+1
13 Haiitn HanOompInee 1 HAMMEHbBIICE 3HAUCHUE (DYHKIIMH B YKA3aHHBIX HHTEPBAIAX:
x+3
@ y=x+x, [0:4]: oy=—5——, [-37]
x“+7
14. VccnenoBats u OCTPOUTH TPA(UKH (PYHKITHI:
2 X
(x+1) )
a) y=—"_ ) y=x-¢
x-2
15. TlocTpouts 3ckm3 rpaduika M0 H3BECTHBIM PE3YJIHTATAM AHAIUTHYCCKOTO HCCICIOBAHI
1) ObnacTe onpeneacHUA: X e (—00;4) Y (4; OO).
2) BepTHKaabHBIC ACHMITOTHIL: x=4.
3) I'opu3oHTAIBHBIE ACUMIITOTHL: y=0 (x - +OO) .
4) HaxnoHHBIC ACHMITOTHL: y=x (x - — OO) .
5) CrauuoHapHBIC TOUKH: 1; 2.
6) Touxw, rae (Y’ =) -2: 0.
7) NHTEpBATBEI MOHOTOHHOCTH:
a) BO3PACTAHHA: (—OO;—Z),(—2;—1),(0;2),(2;4)
6) yOBIBAHHS: (—1;0),(4;00).
8) UHTepBasibl BEITYKIOCTH H BOTHYTOCTH:
@) BBIMYKJIOCTH: (—2;0), (0;2)
6) BOTHYTOCTH: (—OO;—2), (2;4), (4; OO) .
9) 3HaucHHE (PYHKITMH B HEKOTOPBIX TOYKAX:
Y=2)=0, y(=1)=2, w(0)=0, ¥(2)=3, W(5)=2.
K3 o reme «/lnddepennnansroe ucanciaenne GYHKINN HECKOILKAX MEPEMEHHBIX>
Bapnanr 1
1) Hatimure u mocTpoiTe 001aCTh ONMPSACIICHIUS (PYHKITHH
z=42x-y+4-log,(y+5x-1).




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

2 2
2) Jokaxkure, uro QyHKIMA Z = ln(x +y ) YAOBICTBOPAET YPABHCHUIO

0z 0Oz
y—-x—=0.
ox Oy

3) Haiitn BCce yacTHBIE MPOM3BOAHBIE BTOPOTO MOPsIIKa OT GyHKIMH U = ln(ex +e” )

Haiitn ykazaHHBIC YaCTHBIC POU3BOIHBIC CIIOKHON (PyHKIMH

4)Z—arctgx x—ﬁ _ﬁ@_z 9 8_2 9 azZ 9
L
5)Z=xyln(x+y) x:12+1 y:i~ ﬁ_?
’ T2 dr
0%z
2 2
6)z=fix“+y°,xy). —9
f( y y) oxdy

dy

7) Oynxuua ) = y(x ) 3a71aHa HCABHO YPABHCHHCM h*x* + 612)/2 =a’b? . Hatitu a

8) Oynkuusa Z = Z(x,y) 331aHA HEABHO YPABHECHHEM 22X +x 2y + yzz +2x —y=0.

oz Oz

Hatitu — uw —.
ox oy
9) Ana pyuxmmm Z = x2y2 — xy3 — 3y —1 maiirm:

a) mpOM3BOAHYIO B Touke M(2,1) B HampasmeHum ot Touku M Kk Toure O(0,0);
0) gradz B Touke N(2,2).

. 2 2 2
10) 3amucate ypaBHEHMA KacaTeNbHOM IUIOCKOCTH M HOPMAJH K MOBEPXHOCTH )~ — 2z° —x° =1 B rouxe M(1,2,1).

CyIIeCTBYET JIM HA TIOBSPXHOCTH TOYKA, B KOTOPOH HOPMAIlh K MOBEPXHOCTH MapauieibHa ocu O ?

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




Ouenounnie MepOnpHUSTHSI

IIpuMeps! THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

12) 3ammcats dopmyny Teiinopa 10 WICHOB 3-T0 MOPAAKA MATOCTH 11 QYHKIMH Z = 11’1(2)6 - y) B OKPECTHOCTH TOYKH

M(1,1)
13) Haiigure HamMcHpIICe W HAWOONBIICEe 3HAUYCHHA (PyHKOIH Z = X : + y2 B 3aMKHYTOH 00JaCTH, OTPAaHHYMCHHOH
JIHHUSAMH x+y—1:O,x:2,y:2.
2
14) BeraucauTs mpuOIIKEHHO 1,002 . (2,003) .

OK3aMeH

OK3aMeHanOHHbIN Ommer Ne 1
[No aucrmmnnHe «ITHHEHHASN anreOpa W AaHATHTHIECKAsT TCOMETPHSD)
uHCTHTYT UK

Kypcl
ITpumMepHsIil BApHAHT
1. OrpannveHHblEe ¥ HEOTPaHWYEHHBIE TOCIIENOBAaTENbHOCTH. JloKakuTe 110
OTpPEJIENICHHIO, YTO TIOCIEI0BATENLHOCTE X, =10" - HeorpanuveHHas.
2. ChopmynupyiiTe U J0OKQKHUTE TEOPEMY O MpeACTaBIeHUH PYHKINHU 10 (op-

myne Teiinopa ¢ octarounbM 4ieHoM B ¢popme Ileano u Jlarpamxka.
x =2(t—sint)

3. CocraBbTe ypaBHEHHE KacaTeJIbHOM U HOPMAIX K KPUBOI B
y=2(t—cost)

V4
TOYKE I =—.
2

4. IlpoBenute HEOOXOOMMBIE HCCIEAOBAHMS AJIS MOCTPOeHHs rpaduxa (QyHK-
2
uu ¥y =xe* +1 nocrpoiire rpaduk.

5. HccrnenoBarh GyHKUIHKO HA 3KCTPEMYM U = 2x% + yz +z° - 2y +4x—-6z+1.

Bonpocsl
Tema: Breenue B aHAIN3
1. TTonsatue MHOKCCTBA, MOOAMHOKECTBA, MMyCTOT0 MHOKCCTBA, PABHBIX MHOKCCTB.
2. Yucnosoe MHOKECTBO R,.CBOMCTBA MHOKecTBa R.

3. CyeTHOE MHOYKECTBO, IPUMEPBL.




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.

4, TouHbIE IPAHULBI YUCIOBBIX MHOKECTB. [IOHATHE TOUHBIX IPAHUL] OTPAHUYCHHOIO MHOXECTBA. TeopeMa
BoapLaHo — CyIIeCTBOBAHUS TOUHOM BEPXHEH IPAHULBI Y MHOKECTBA, OTPAHUYCHHOTO CBEPXY (CHH3Y).

5. [Nonarue YUCIOBOH MOCICAOBATCIFHOCTH. OTPAHIUCHHBIC H HCOTPAHHYUCHHBIC YHCIIOBBIC MTOCICIOBATCILHOCTH.

6 beckoHEeYHO MaJible MOCIEAOBATEILHOCTH H UX CBOUCTBA:

a) 00 OTPAHMICHHOCTH OCCKOHCYHO MAJIOH H HCOTPAHHICHHOCTH OCCKOHCYHO OOIBIIOH MOCTICI0BATEIFHOCTH, 0) 00
anreOpanvecKoil CyMMe KOHEUHOTO YHCIa OECKOHEHO MAJIbIX ITOCIICI0BATEIBHOCTEH,
B) O IIPOM3BEICHUH OCCKOHEHO MAJIOH MOCIET0BATEILHOCTH Ha OTPAHHYCHHYTO,
T) 0 TOCJICIOBATCIBHOCTH, 00OPATHOM OCCKOHCHO MAJIOH MOCICAOBATCIFHOCTH H HA000POT; 1) O
TIOCTOSTHHOHM OECKOHEYHO MAJIOH MOCIICT0BATEILHOCTH.
7. BeckonedHO O0BINHIE MOCIETOBATEIFHOCTH B HX CBOICTBA.
8. Cxomsmasics mocne10BaTeIbHOCTh. EAMHCTBEHHOCTS €€ Mpeeia U OTPaHMICHHOCTb.
CBoMCTBA CXOAAMIMXCS TOCICIOBATEIFHOCTEH:
1) 0 €eAMHCTBEHHOCTH MPEAEAA MOCICAOBATEILHOCTH,
2) 00 SKBHUBAJICHTHOCTH YTBEPXKIeHHUH: 1i m x =4 x =4+a

00 OTPAaHMYMEHHOCTH CXOIICHCS MOCICA0BATCIBHOCTH

00 OTPAaHMYMCHHOCTH MOC/ICIOBATCIFHOCTH, OOPATHOM K CXOMAIICHCA

0 CYMME€ JABYX CXOJSIIHUXCSA MOCICI0BATCIbHOCTEH

TIPOM3BEACHUH ABYX CXOMAMIMXCS IOCIECI0BATEIbHOCTEH
YACTHOM JBYX CXOZSINHUXCS MOCIET0BATCILHOCTEH;

0 MPEIETHHOM TIEPEX0/IC B HEPABCHCTBAX.
Kpurepmit cxonumocta Komm.
MoOHOTOHHBIE NIOCAECA0BATENBHOCTH. Teopema BeliepmTpacca.
Bropoii 3ameuatenbHbIi npeaen. Mcnoap30BaHue MpU peICHHH HEOMPEACICHHOCTH BUa 1% .
[Nonsatre QpyHkumy. BemecTBeHHAs (GYHKIMS BEIMCCTBECHHOTO apryMenTa. Kommosnmust Gyrkmmid. OCHOBHBIC
3eMeHTapHble (yHKImH. Kraccuukarms OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
Onpenencuue npeaena GyHknun B Touke 1o I eiine u no Komm. Teopems 0 nipesienie CyMMBbI, TPOU3BEACHHS, YACTHOTO H
KOMIIO3HIIUH (DY HKITHIA.
TeopeMsbI 0 MPEAETHHOM MEPEXOIE B HEPABEHCTBE.
OmrocroponHHE npenensl (GyHKIHH B Touke. HeoOX0auMbIe B JOCTaTOYHbIC YCIOBHS CYIIECTBOBAHMS MPEIETa
()YHKIMH B TOUKE.
JlokampHBIC CBOiCTBA (DYHKUIWH, MMCIOMINX MPEICI B TOUKS: O TOKAJTBHOH OTPAHHYICHHOCTH (DYHKIUH, 00 YCTOHIHBOCTH
3HAKA.
Ipenen pyHkouN HA OECKOHEUHOCTH.
BeckonedHO Mable PYHKIUH B TOUKE M HA OSCKOHEYHOCTH M HX CBOHMCTBA.
Beckonedno Oonbimme (PYHKIMH B TOUKE M HA OSCKOHEYHOCTH M HX CBOMCTBA.
[NonsaTre QyHKIMH, HEMPEPHIBHOH B TOYKE. J[0Ka3aTh HEMPEPHIBHOCTD BCEX INEMEHTAPHBIX (PYHKIMH B MX 007aCTH
OIIPEACTICHYLL.
Toukw pa3psiBa U UX KIACCH(PHKATIVS.
JlokanpHBIC CBOHCTBA HEMPEPHIBHBIX (PYHKIMH. HenpepsIBHOCTD 31eMEHTAPHBIX (DYHKIUH B O0JIACTH OTPEIACICHHUS.
Ilepsslii 3aMeUATEIBHBIN NPEACT U €70 CICACTBHUL.
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25. Bropoi 3aMeYaTEIBbHBIA IPEAET H €r0 CACACTBHA.

26. CpaBHCHHC OCCKOHCYHO MAJIBIX BCITHYIHH.

27. DOKBUBAJICHTHBIC OCCKOHCUHO MAJTBIC BEIHIUHBI, MX CBOMCTBA. TadmuIa SKBHBAJICHTHBIX OCCKOHECTHO MAITBIX C

JIOKA3aTEIbCTBOM KA’KIOTO.
28. Kpurepuii 3KBHBAJICHTHOCTH OECKOHEYHO MAJIBIX BEIMYHMH. TeopeMa 0 MPUMECHCHUH SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX
BEJIMYMH K BBHIMUCIICHHIO MIPEICIIOB.
29. DOKBUBAJICHTHBIC OCCKOHCUHO OOBITNE BETMIHHBI, HX CBOMCTBA.
Tema: IndpdepeHnnaisHoe NCIHCICHIE

3agavun, NPUBOAAIINE K MOHATHIO POU3BOAHOM (DYHKIHH.

[NorsaTre mponssoaHOi GyHKINH B ToUKe. OTHOCTOPOHHHE MPONU3BOJHBIC (DYHKIIUH B TOUKE.

CB43b IPON3BOAHON (DYHKITHH B TOUKE C €€ HEMPEPHIBHOCTBIO B 3TOH TOUKE.

I'eomerpuyeckuii 1 (PU3MUECKUN CMBICI MIPOU3BOIHON (PyHKIHH.

YpaBHEHHE KacaTeIbHON H HOPMANH (BBIBO/).

[Tpasuna muddepermmposanms. [Tpon3BoaHAS CYMMBI, PA3HOCTH, MPOU3BEACHUS M YACTHOTO (DYHKITHH.

ITpom3sonHas odpatHo# (pyHKIHH. [Ipom3BOAHAS CIOKHON (YHKIHH.

7. Tlomarue PpyHKIMM 3a0aHHON HEABHO U mapamerprmdecku. [In(depeHIpoBaHue HESBHO 3a1aHHON (DYHKIIHH,
(yHKIHH, 3aAaHHON mapaMerprdeckn. Jlorapudmmiaeckoe Ju(PepeHIHPOBAHIC.

8. Tlonstne nuddepeHnupyeMoii PyHKIMHI B TOUKE.

9. Kpurepuit muddepeHumpyemMocTd PyHKIUH B TOUKE (JOKA3ATh).

10. Tlomarue auddepennnana Gpyakuun B Touke. ['eomerprieckuii cmbich auddepernuana. CBoHcTBa
Juddepermnana. MapapuanTHOCTH (hopMBI IepBOro AuddepeHumania.

11. TIpow3BoaHbIC BBICIIMX MOPAAKOB. [IPpOM3BOAHBIC BBICIIMX MOPAAKOB OT (PYHKIWH, 3aJAHHOH HESBHO,
TAPAMETPUYICCKH.

12.  Juddepenimansl BHICOMX NOPIAKOB.

13. Teopemsl o cpemHeM 3HAUeHHUH 1711 audypeperimpyeMbix pyHkumi. Teopema depma, Poms, Jlarpamxka, Komm (Bce
JI0KA3aTh).

QNN

Tema: Hpunoxenust nuddepeHmaATbLHOT0 UCHNCTICHUS
[Tpusnmo Jlommrans qist HeonpeaeiaeHHOCTH Buaa 0/o

2. ®opwmyna Tetimopa. [Torarue ocrarouHoro wicHa (opmysl Teimopa. Ocrarounsii wicH B popme [Teano u

Jlarpamxa.

Dopmyna MakiopeHa (Pa3IoKeHHS I 3ICMCHTAPHBIX (DYHKIHH — TIOIYIHTB).

4. AHanWTHYECKHE MPH3HAKUA MOHOTOHHOCTH (pyHKumH. [TOHATHE IOKATHHOTO MAKCHMYMa U MUHHMyMA. [ToHATHE
YOBIBAIOMICH M HCBO3PACTAOIICH (DYHKIMNH, BO3PACTAOIMICH 1 HEYObBaromeH (pyHkun. JI0CTaTOMHOS YCIIOBHE
CTPOrof MOHOTOHHOCTH.

5. TlonaTue CTAIMOHAPHBIX H KPUTHICCKHUX TOUCK. HeoOX0AMMBIH MpH3HAK SKCTpeMyMa auhepeHInPyeMOoH ()Y HKIHA

(Teopema ®epma). I1epBolil 1 BTOPOH AOCTATOYHBIN MPU3HAKU 3KCTPEMYMA.

[NorsaTre HANOOIBINETO M HAMMEHBIICTO 3HAUCHIUS (JYHKIMH HA OTPE3KE.

7.  TloHsTHE BBIIYKJIOTO M BOTHYTOTO rpaduka (QyHKumH. JJ0OCTaTOMHOE YCIOBHE BHITYKJIOCTH U BOTHYTOCTH Ipaduka
(yHKIHN.

8. TMonarme Toukm neperuda. HeoOxoamMoe  JOCTATOMHOS YCITOBHA TOUKH IEpernoa.

(98]

=




Ouenovnbie MepPONPHUSITHSI

IIpuMepsI THIOBBIX KOHTPOJIBHBIX 32/ 1AHUIA

A

o 0~

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

IMonarue acuMnToTHL. BepTHKaNbHASL H HAKIOHHAA acUMITOTa. KpuTepnii CymecTBOBAHMSA HAKIOHHOM
ACHMIITOTBL
Tema: @YHKIIUHA HECKOJBbKHX NEPEMEHHBIX (®HII)
OCHOBHBIC TOIIOJIOTHYECCKUE TIOHATHA: 3aMKHYTAasI M OTKPBITAs 00IIACTh, PACCTOSIHAE MEKAY TOUKAMH, CBSI3HAS U
HECBS3HAA 00J1aCTh U T.1.
[NorsaTHe PYHKIMH HECKONBKHUX NMepeMeHHbIX. OOIacTh onpeaencHus, 001acTh 3HAUCHAH, TpaUK, JIHHAN
(TIOBEPXHOCTH) YPOBHSL.
[Nonsarre mpenena ®HII. Crotictea npeaenos ©HIT
HenpepssrocTs ®HII.
Cgoiictea ®HII, HempepbeiBHOH B TOUKE (O€3 A0K.)
Teopema o HenpepsiBHOCTH eMeHTapHEIX OHIT B 00mactu onpeacncHns (0e3 aok.) Croiictea OHII, HenpeprBHOH
HA MHOKECTBE (0€3 JIOK.)
[NonsaTre yactHol npomssoanoi OHII. I'eomerpuueckuii n GU3MICCKUIT CMBICT.
[Nonsatre mudpdepermupyemoit @HIT B Touxe.
[NorsaTHE MOMHOTO MpHpamICHIA U MOTHOTO Au(depeHnuana. ['eoMeTpraeckas HHTEPIPETALIHAL.
Csoiictea nupepermupyemoii @HII B ToUuke: TeOpeMa 0 HCPESPHIBHOCTH TU(GepeHIMPYEMOH ()YHKIIHH H TCOPEMA O
HCOOXOAUMOM YCIOBHH TU(D(PCPeHIHPYEMOCTH (DYHKIHH (2 TCOPESMBI - IOKA3aTh), TCOPEMA O TOCTATOYHOM YCIOBHH
ma(pepeHIMPYEMOCTH (DYHKIUH | CICACTBHE (0€3 TOK.)
[NonsaTre HesBHO 3aaanHOM (yHKINH. Teopema o quddepeHnnpyeMocTr HEIBHO 3aAanHO (PyHKINH (O3 TO0K.)
YpaBHEHHE KaCcAaTEIbHON MIOCKOCTH H HOPMAIH K HOBEPXHOCTH B TOYKE (BBIBOM)
Teopems! 0 muddepernmpoannu croxxHo# GyHKINH (1-1 TEOpeMa — 1o0Ka3aTh, 2-1 — O3 T0K.)
Teopema 06 mHBapHaHTHOCTH (OPMBI ICpBOTO TH(PepeHunata (moka3aTs 4ia caydast z=U(x,))).
TToHsTHE MPON3BOAHON MO HATIPABJICHUIO (BBIBOJ).
[Nonsatue rpaguenTta. CeolicTea rpaaueHTa (3 CBOHCTBA TOKA3AaTh).
[NorsaTHE YaCTHO MPOM3BOAHON BhICIIETO HOpsaAKa. Ju((pepeHImat BEICIIETO MOPIIKA.
®opmyna Teinopa OHII (Teopema 6e3 10K.)
Oxcrpemym OHIT. Teopema 0 HCOOXOAUMOM VCIIOBHH CYIICCTBOBAHMS IKCTPEMYMa (I0KA3aTh).
Ksagparmunsie Gopmbl. [10105KHTETbHO OMIPEACICHHAS, OTPUIATEIBHO ONPEACTICHHAS, KBA3H3HAKOOPEICICHHA,
HEONpeJeICHHAs KBaapaTHaHasa (popma. JI0CTaTOMHOE YCIOBUE CYIIECTBOBAHMS SKCTPEMYMA B TEPMUHAX
KBaApaTHIHOH (OpMBI (TeopeMy c(hOPMYIUPOBATS)

5. Meroau4eckue yKa3aHus 10 IPoueype OLeHNUBAHUS
Ouenovnbie MepPONPHUSITHSI IIpoueaypa npoBeaeHNsI OIICHOYHOT0 MEPOIPUSATHSI H HEOOXOAMMbIE METOIHYECKIE YKAZAHHS
1. KonrpomnsHas padota B cemecTpe CTYICHTHI BBHIOMHIIOT 3 KOHTPOIBHBIC Pa0OTHI, COACPKAHNE KOTOPBIX OXBATBHIBACT BCE PA3ZCIBI AUCIIMILUTHHEL.

Kaxnmomy cryaeHTy BhIAaeTCs CBOH BapuaHT. KOHTpOIbHBIE pabOThI MPOBOIATCS B YACHI MMPAKTHHUCCKHUX 3AHATHH. 32 KOKIYIO
KOHTPOJIBHYI0 PabOTy MAKCHMAJIBHBIH OAJI ONPEACTSIECTCS B COOTBETCTBHE C PEHTHHT-TUIAHOM JTHUCITHILTHHEL
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Kputepun oreHkn 3a1anms:

Baiel 32 KOHTPOIBEHYO PAOOTy HOIYHUAROTCS YMHOMKECHHCM MAKCHMAIBHOTO 0allia, MpeIyCMOTPCHHOTO 32 HEe B
COOTBETCTBHC C PSHTHHT- IJTAHOM, HA JOJIKO BEPHO BBIMOTHCHHBIX 3JAHHH.

ua3 B cemecrtpe cryaents! BemonssaoT 3 /13 mo BceM pazaenaM mporpaMMbl JUCHUIUTHHEL Y Ka)KIOTO CTYJCHTA B TPYIIIC
ceolt BapuanT U/13, HOMep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIUCOYHOM COCTABE IPYIIIIBL
W/13 pa3zmemieHs! B 3IEKTPOHHOM KypPCE IO AUCIHILTHHE.
PermeHme ka;x10r0 3a7aHUS JOJDKHO OBITH OJAPOOHBIM, C BKIIOUCHHEM IIPOMEKYTOYHBIX PACUETOB, PACCY KACHHUH,
TIOSICHEHHH, C YKA3aHUEM HCIOJIb30BAHHBIX METOJ0B M (DOPMYII. 3aaHUE BHICHIIIACTCS OTACIBHBIM (DaHiToM, YKa3bIBACTCS
©HO, rpymma.
Kpntepnn oreHKn 0HOTO 3aJaHAS:
3agaHne CUATACTCS 3aYTCHHBIM, CCIIU BBITOIHEHO 00IIee TIOIOBHHBI 3aJaHUH
Ecnu 3amaHue He 3a4TeHO, paboTa BO3BPAIIACTCA CTYACHTY Ha JOPabOTKY.
CTyZAeHTBI MOTYT HCTIPABIIATh HEBEPHO PEIICHHbIC 3aAaHMUS M CIABaTh HA MMOBTOPHYIO MPOBEPKy. IIpenonaBaTens MOXKET
VYECTh UCHPABJICHI U JOOABHUTH OAILTEI K MPEIBLIY UM

OK3aMeH. DK3aMEH OCYIIECTBILICTCS B COOTBETCTBHH C [1070’KEHIEM O IIPOBEICHUN TEKYIIECTO KOHTPOIIT M MPOMEKY TOUHOH

arrecrarmu TITY Ha sk3amMeHe CTyACHTY BBIJAOTCSI OMIIETHI, BRIFOUAIOIINE TCOPETHUCCKIE BOMPOCH U MPAKTHICCKHE
3aganums. [lpenogasarens, mposepus padoOTy, B XOJE YCTHOIM OeCeIbl CO CTYJCHTOM MOXKET 337aBaTh BOIIPOCKHI IO CAMOMY
OmIeTy, a TAKKE JOMOIHUTEIBHBIC BOIPOCH! II0 TEOPHH U MPAKTHKE. B UTOre CTYIEHT HAOMPAET HTOTOBBIHN 0AILT 3a IK3AMEH,
MakcuMaIpHO 20 OammoB. OICHKA 33 THCHHILIHHEY (DOPMHPYETCA KaK HTOTOBAS 3a paboTy B CEMCECTPE H IK3aMCH B
COOTBETCTBUE C MPUHATON MIKAJIOH OLICHUBAHHUAL.

CTYZ[GHTI)I, HC COAaBIIHUEC 3K3dMCH B CCCCHOHHBIN nCpuoa, MOTYT NEPECAATH €TI0 B ICPUOABI TUKBHAAIITUH SMOMGHHOCTeﬁ B
COOTBETCTBHE C ACHCTBYIOLICH MPOLCTYPOH.

B cooteercTBum ¢ mpukazamu ot 25.07.2018 . No58/ox OO yTBEpKICHHH U BBEICHUH B AcHcTBHE « CHCTEMBI OLCHUBAHI
pe3yIbTaToB 00y4CHUI B TOMCKOM MOIHTEXHHICCKOM YHUBEpcHTETe» B No59/0x OO yTBep)KICHUH U BBCJACHHUH B ICHCTBHC
HOBOH penakuuu «IToaokeHus 0 MPOBEACHIH TEKYIIETO KOHTPOJIA B MPOMEKYTOUHOM aTrectanuu B TITY» 3Kk3aMeH 1o
(u3mke poBoauTCcs B yCTHOH (popme. CTyaeHTY BBIAAETCS SK3aMEHAIIMOHHBIN OHJIET, COACPKAIUHI TCOPETHICCKHUC
BOIIPOCHI, KAYCCTBEHHBIC U KOJIMUECTBECHHBIC 3a1a4un. Kakapli Bompoc OmireTa oneHUBaThCA OanaoM (Bcero mo omiery 20
0asoB).




Ouenovnbie MepPONPHUSITHSI

IIponexypa mpoBeaeHNs ONEHOYHOTO MEPONIPUATHSE W HEOOXOANMMbBI¢ METOTHYCCKIE YRA3AHNS

DK3aMEH NPOXOIUT B YCTHOH (hopMe.

CormacHO IIKaJbl OLICHHBAHUS PE3YIBTaTOB

18-20 6annoB (OTAMIHO) - BCECTOPOHHHE 3HAHMS, OTIMIHBIC YMCHHUS U BJIAJCHHUC OIBITOM ITPAKTHUCCKOH ACATEIFHOCTH,
HEOOXOAMMBIE PE3YIIbTAThI 00YUCHI COPMUPOBAHDI,

14-17 6axnoB (XOPOIIO) - JOCTATOYHO TOTHOC MOHUMAHKC MPSAMETA, XOPOIIHE 3HAHUA, YMCHHUS H OIBIT MPAKTHUCCKOH
JIeITEIFHOCTH, HEOOXOAMMBIE PE3YIbTAThl 00YUCHIA COPMUPOBAHDI,

11-13 6annoB (yAOBICTBOPUTEIHHO) - MPHEMIIEMOE TIOHUMAHUE MPEIMETA, YIOBICTBOPHTCIBHBIC 3HAHMS, YMCHHS U OTIBIT
MPAKTHYECKOM ACATEILHOCTH, HEOOXOMUMBIC PE3YIBTAThI 00yUCHHS C(HOPMHPOBAHEL,

0-10 0amnoB (HEYAOBICTBOPUTEILHO) - PE3YIBTATHI OOYUCHHS HE COOTBETCTBYIOT MHHAMAIIBHO JOCTATOUYHBIM TPCOOBAHMSIM.
Pe3ynbraTsl MPOMEKYTOUHOH aTTECTAUUH O(OPMILIIOTCS BEIOMOCTBIO H BHOCATCS B 3aUCTHYIO KHIDKKY 0OYJarOMICIOCS.




