®OH/I OHEHOYHBIX CPEACTB 110 JUCUHUIIJIMHE
ITPUEM 2020 r.

OOPMA OBYYEHUS ounas

Maremaruka 2

HanpagieHnue noroToBKu/
CIIELHAIBHOCTD

22.03.01 MarepuanoBeigHHE H TEXHOJOTHH MaTEpHaIOB

ObpazoparenpHas nporpamMma
(HanpaBsIeHHOCTD (pOodHIIB))

MaTepHaJIOBEHEHHC H TEXHOJIOTHH MaTt¢pHajioB

CrielMaiusanms

Marepnaﬂoneﬂeﬂue B MalllMHOCTPOCHHH

YpoBeHb 00pa3oBaHus

Bbiclee oOpazoBaHue - DakanaBp

Kypc

1 [ cemectp |2

TpynoemkocTh B KpeauTax
(3a4eTHBIX eIUHMIIAX)

6

3aB.kadepoii-pyKOBOUTEb
OT/IeJIeHUs Ha npasax Kadeapbl

%'A.Jﬂ.lpu OHOB

PykoBoautens OOIT

: / 0.10. BaynuHa
: /E’ ——

[Ipenonasarens

/ . A.H. Xapnosa

2020 r.




1. Poas qucuumimubl «MartemaTtuka 2» B (OPMHUPOBAHUN KOMIIETEHIIMIA BBINNYCKHUKA:

dneMenT Cemecrp CocraBasiiomue pe3yibTaTOB OCBOCHHUS (1eCKPUNITOPbI KOMIIETEHINH)
o0pa3oBaTesb Kon
HOW
HpOI‘pOaMMbI KOMIIETEeHII HaumeHoBaHue -
anMeHOBaHHe
e — 1174 KOMIIeTeHLIM U Kox
NMPAKTHKA,
I'HA)
YK(V)-1.B1 Biranmeer ombITOM MPUMEHEHHS 3aKOHOB €CTECTBEHHBIX
HAayK U MaTeMaTHYECKUX METO/IOB U MOJIEICH JUIs
Crocoben OCYIICCTBIATD pelIeHnys 3a1a4 TEOPETHIECKOTO U TIPHKIATHOTO
TIOWCK, KPUTHYECKUI XapakTepa
VK(Y)-1 aHajus 1 CHHTC3 YK(Y)-1.V1 YMeeT pemats 3aa4u TEOPETUIECKOTO U MPUKIAIHOTO
Y)- I/IH(I)opMaufm, MIPUMEHSTh xapakTepa
CHCTeMHBI MOIXOA Ul GSET
pElleHHs  TOCTABJIEHHBIX YK(V)-1.3 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK U MaTeMaTH4ECKHe
sajad METO/IbI TEOPETHYECKOTO XapaKTepa
Brageer MaTeMaTH4eCKHM anmapaToM
nubdepeHINaTbHOTO M HHTETPAIbHOTO UCYHUCICHHS
OIIK(Y)-3.B2 JUISL TIPOBEIICHUS TCOPETHICCKOTO UCCIICIOBAHUS U
Maremaruka 2 2 MOJIETUPOBAHUS PU3NIECKUX U XUMUYECKHX
T0TOB NpUMEHSTS HPOLIECCOB U SIBJICHUIA, @ TAaKXKe, VIS PEIICHUS
(yHIAMEHTATbHEIE mpodecCHOHANBHBIX 3a1a4
MaTeMaTHYECKHE, OIIK(VY)-3.Y2 VYMeer npumeHATs annapar JuddepeHInaabHOro u
OIK(Y)-3 | ecrecTBeHHOHAYHHBIE U WHTETPATBHOTO UCUUCIICHUS ISl PELICHUS
O0IeH)KeHEePHbIE 3HAHUS CTaHAPTHBIX 3a]a1
B IpoecCHOHATEHON
HAeT OCHOBHBIC MOHATHS H TEOPEMBI
JEATeITLHOCTH 3 D
u(PepeHIHaAITEHOTO UCUUCTCHUS (QYHKIHN
OITK(Y)-3.32 Awpdepenn bynicu

HECKOJILKHUX TIEPEMECHHBIX W HHTETPATLHOTO
UCUHCICHHS QYHKIIUU OJHON M HECKOJIBKUX
MePEeMEHHBIX




IMoxa3zaTtenu ¥ MeTOALI OLIEHUBAHUS

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 JUCHUILIHHE

Koa nocTuxenus

HaumeHoBaHHe pa3/ie/ia JUCHUNIHHBI

MeToabl OLleHMBAHUS

Kox HaumeHoBaHue KOHTPOJIHPYeMOii (oLeHOYHbIE MEPONPUSATHS)
KOMIIETEHIIUH
(n1u ee yacTH)
P/ 1 YMeTh HHTETPUPOBATH PALIMOHATBHBIE, TPOCTEUIIINE 1. HeonpeaeneHHbIN HHTETpa KontponbHas padora
UppalMoHANIbHBIC, TPUTOHOMETPUYECKUE QYHKITUU 2.0npeneneHHbIi 1 Nas.
HECOOCTBEHHBIN HHTErpal TecTtupoBaHue — HeE3aBUCUMBIN
VK(Y)-1 3. duddepenumnansHoe koHTposb [TOKO
HCUYUCIeHUE QyHKINN
OITK(Y)-3 ymxn
HECKOJIbKUX IEPEMEHHBIX
4. KpaTHble HHTETPAJIbI
5. DnemMeHTBl BEKTOPHOTO
aHaJnza
P2 | Ymeer 1. HeonmpenenenHbIit MHTETpa KontponbHas padota
HaXOAUTb YaCTHBIC MPOU3BOAHBIC U Z[I/I(l)(l)epeHLII/IaIH:I, 2_0Hpe (S HeHHBIﬁ u I/IH:«}
HCCIIE/I0BATh (DYHKIIMH HECKOJBKHX MEPEMEHHBIX; HECOOCTBEHHBIH HHTETPaIT TecTupoBaHUe — HE3aBUCHUMBIH
T e, "I il | VK1 | uepeiatios | ommponk LOKO
’ P ’ P OIIK(Y)-3 | ucuucnenue GpyHkumii
MOBCPXHOCTHBIC HWHTCIPAJIbl; YHUCIIOBLIC XaPAKTCPUCTUKU
. HECKOJIbKUX MEPEMEHHBIX
CKaJIIPHBIX U BEKTOPHLIX ITOJICU
4. KpatHble UHTErpajbl
5. DneMeHThl BEKTOPHOTO
aHaymM3a
PA3 | 3uaer 1. HeonpeneneHHspli HHTETpa KonrtponsHas pabora
OCHOBHBIC 3Tallbl CXEMBI ITIOJIHOI'O HCCJICOOBAHHA q)YHKI_II/II/I 2.0HpeﬂeﬂeHHBIﬁ u I/Iﬂ?,
HECKOJIBKMX TCPEMEHHBIX; ONPE/CIICHNE HEOMPEACTICHHOTO, HECOOCTBEHHBIN MHTETpa TectupoBanue — HeE3aBUCUMBIN
ONpCACIICHHOTIO, KpaTHBbIX, KPUBOJIMHCUHBIX n 3 . EH (bq) ep SHITHATEHOE K OHTp oIlb HOKO
MOBEPXHOCTHBIX ~ MHTETPAJIOB, ux (Qu3MYecKuii H YK(Y)-1 .
N UCYHCIIeHNE PYHKIUH
I€OMETPUYECKHIl CMBICI;0CHOBHBIE MOHsTHs BekTopHoro |  OITK(VY)-3

aHamm3a , ¢opmynsl ['puna, Octporpaackoro-l'aycca u
Croxca

HECKOJIbKUX MEPEMEHHBIX
4. KpatHble HHTErpajibl
5. DneMeHThl BEKTOPHOTO
aHaJn3a




3. IlIkana oueHnBaHUsA
[Topsimox opraHu3aluy OLEHUBAHUS PE3YyJbTaTOB OOYYEHHUS B YHHBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrtema olleHUBaHUS pe3yNbTaToB o0yueHus: B ToMCKkOM mojuTexHuueckoM yHuBepcuteTe (CrucreMa OlleHHBaHUA)» (B AEHCTBYIOLIEH peqaKkium).
Hcnonb3yercss OambHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ysibTaToB oOyueHHs. MToroBas oneHka (TpaJUIMOHHAs W JIMTEpHAas) MO BUAAM
yueOHor gnestenbHOCTH (M3ydenume nucuumuiH, YWPC, HUPC, xypcoBoe mNpoeKTUpOBaHHWE, MPAKTUKH) OMPEAENseTCS CYMMOH OallsIoB TIO
pe3yJbTaTaM TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 GaioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIPUATHUA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

Pexomenayemas mkaia Jyisi OTIEIbHBIX OIIEHOYHBIX MEPONPHUAITHH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHSI CooTBercTBHE
3alaHUusA Tpalllﬂ.lﬂOHHOﬁ OIICHKE Onpe):le.neﬂue OHEHKH
90%+100% «O1naHO» OTinyHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHVSI M BIIQJICHUE OTIHITOM MPAKTHIECKOU eI TEIbHOCTH,
HE00XO0IMMBIC PE3yJIbTaThl 00yUeHHS C(HOPMHUPOBAHBI, MX KAYECTBO OIICHEHO KOJMIECTBOM 0AJIIOB, OJIM3KUM K MAaKCUMAaJIbHOMY
70% - 89% «Xopotro» JloctraTo4HO MoTHOE TOHMMAaHKE TIPeIMETa, XOPOIINe 3HAHUS, YMEHHS M ONBIT MPAKTHYECKON IEATEIFHOCTH, HEOOXOINMBIE PE3yIbTaThI
00ydeHus c(hOpMUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aylioB
55% - 69% «Y 1oBIL» [TpuemneMoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHMUS, YMEHHUS U OIIBIT IIPAKTHYECKOH eI TeIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHus c(hOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHHMAJIbHBIM KOJIHYECTBOM OAJIJIOB
0% - 54% «Heynosm.» Pe3ynbTaThl 00y4eHUs] He COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHUSIM
IlIxana 1151 OIEHOYHBIX MEPONPHUSITUN FK3aMEeHa
% BBINOJIHEHUS CooTBeTCTBHE
M JK3aMeH, .
3agaHmit 6 TpaAuLMOHHOM OnpeneneHue oleHKH
IK3aMeHa OIIeHKe
90%+100% 18 =20 «OTIIaHO» OTiaryHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTHIECKOU eI TEIbHOCTH,
HE00XO0IMMBIE PE3yJIbTaThl 00yUIeHHS C(HOPMHPOBAHBI, MX KAYECTBO OIICHEHO KOJUIECTBOM OAJIIOB, OJIM3KUM K MAaKCUMAaJIbHOMY
70% - 89% 1417 «Xoporro» JlocTaTo4HO MOJTHOE TOHUMaHUe TIPeIMETa, XOPOIIINe 3HAHUS, YMEHHUS U OIBIT MPAKTHICCKON AESITETLHOCTH, HEOOXOIMMBIS
pe3yIbTaThl 00yUYeHHsT CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAIBHBIM KOJIMIECTBOM OAJLIOB
55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
[pe3ypTaThl 00yueHHs CHOPMUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHCHO MUHUMAJIbHBIM KOJIHYECTBOM OAJIIIOB
0% - 54% 0+10 «HeynoBmn.» PesynbraTsl 00ydeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM




4. IlepeyeHb THNIOBBIX 3aJaAHUI

O1eHOYHbIE
MepPONpPHSITHS

IIpumepbl THIIOBBIX KOHTPOJILHBIX 32JaHHI

KonTtponbsna
s pabota

j xdx
N2x2 +3 '
2x
4 e“‘dx
J.ezx +2
7.

1.

xdx

/ (x+1)(x+3)(x+5)

1. _[ (2x +sin 2x)dx
0

x
2 xe

|

KonTpoabHas padora Nel nmo reme «HeonpeneseHHbIid HHTErpan»

sin 3xdx
cos* 3x '

5. [x I-x*dx-
sin*x

cos 6X

2.

dx-

8.; 9.I

BAPUAHT Nel

dx
3|l — .
'[ arctgx(l+ x?)

6. [(1+x)sin 2x dx -
Jxdx

\/\/x73+4

KonTpoabHnas padora Ne2 mo treme «OnpeaesieHHbId HHTErPaDy

3.

2

3

I

1

dx

BAPUAHT Nel

j‘\/ 4x —2dx
1

2
X +X

1. Bpuucauth HecOOCTBEHHEIE HWHTCIpaJibl WJIM YCTAHOBUTH UX PACXOAUMOCTD!




OueHoYHbIE
MepOonpUsTHS

l'[pnmepbl THIIOBBIX KOHTPOJBbHBIX 3aJaHuii

a) szdx 6) jm—xdx

3x2+4 0\/;

2. Beruucaute miomanas GUTyphl, OTpaHUYCHHON JTHHUSMU:
a) y=x3, y=x2, x=-2,x=1.

1
6) p=3-2 , B=—
) p=32c0s P, p= -

T
3. Bvrumcnuts umHy ayru KpuBod y = 1-In sinx, or x =0 10 X = Z

KonTpoubsHnas padora Ne3 no teme «KpaTHble HHTerpaJb»
BAPUAHT Nel
1. VI3MeHUTH NOPSIIOK MHTETPUPOBAHUS:

1 4—x
[ [ £ p)dy
0 x—4
2. PaccTaBUTh rpaHUIIbl UHTETPUPOBAHUS
] £, yydxdy D: y=x y=2x xiy=6
D

1. Haiitu miomaas GUrypel, orpaHuueHHol muHusaMu: x> + y? — 2x =0,




OueHoYHbIE
MepOonpUsTHS

l'[pnmepbl THIIOBBIX KOHTPOJBbHBIX 3aJaHuii

y=x, y=0.

2. Haiiti 06beM Tena, OrpaHUYEHHOTO YKAa3aHHBIMU MTOBEPXHOCTSIMHU:
X2+y2—8x=0, x2+y2=zz, z=0.

3. Haiitu Maccy Tena, OrpaHUYEHHOIO MIOBEPXHOCTSIIMU :
X2 +7z2=1, y=0, y=1,ecmu p(x,y,z) =k(x*+y* + 2%).

KontpoasHnas padora Ned mo teme «jieMeHTHI BEKTOPHOI0 AHAJIH32)
BAPUAHT Nel
pona
J-(1+x2)dl, e L:x*+y" =ay .
(@)
2. Bpraucnuts paboTy cuitoBoro noJist. [I[poBepuTh 3aBUCHUT JTM UHTETPaAJl OT TPACKTOPHH UHTErpupoBanus? Eciu He
3aBUCHUT, TO YIIPOCTUTH BBIYHUCJIICHUS.
_[(xy ~1dx + x’y°dy,tne L:AB; A(1,0); B(0,2).
(L)

—_—

Boruncnute KpuBOJIMHENHBIN nHTErpan 1

3. BpIUNCIUTH TOBEPXHOCTHBIN UHTETPAJ J. '[ dS , re S — 4acThb II0CKOCTH
)
X+ y+Z = a, 3aKII0YCHHAs B IEPBOM OKTaHTE.

4. HaiiTu IOTOK BEeKTOPHOTO 0N A = 4i — 9] uepes BHELIHIOK CTOPOHY MOBEPXHOCTH
1n1apabosIona BpalleHnus y = X° + Z, OrPaHUy. TIOCKOCThI0 y =4, mpu x < 0,2>0.
5. A=(x+ 1n|z|)f +(y+ ln|x|)j +(z+ 1n|y|)l€. divd=? ,rotA=2?




OuneHoYHbIe
MepOonpUsTHS

Hpnmepbl THIIOBBIX KOHTPOJbHBIX 3aJaHnii

U3

3amaHME N9

Bapuanr 22

Heonpesenenubiit unTerpan

—

/ sin 9z dz
5+ cos? 9z
sl o e
.z ln:z: In*(lnz)
z? de

z3+54
~2:z: 2da:

dz

©

=~ U‘ w
\\\ \_ \
z;

<
3%
+
ow
8
L

sin®z cos®z dz

2

35.

ez“’ dz
4,

37.

a5 /.(:c2+3)-e_2’da:
13. /(z+6)~0056:cd:c
15: /?T -cos 3z dz
dz
17. B Ty
/:r.2+81:)+12
[ (z+4)dz
9. B
! /7—{—6:0——3;2
. z2 -2z 41
21 /mr3+2z2+a,d$
2
23. /(m - z)de
823 — 125
/‘ 23 — 522 4+ 5z + 23
25,
(z—1(z+1)(z-5
v/ (1 + Va?)
27./ (2 —)da;
L= » A
C
29. /_1: 3dz
i T
dz
o4 ——
/cos3x§in2x
T
33. ——
§2sinzzz—300<x

e

)

dz

12.

14.

18.

20.

22,

26.

28.

30.

34.

36.

38.

\\
é

a'J,
—5

92 \/1 — arcsin 3¢
5 9 dz

n(cos a‘) dz

e
arccos z dz d:c

:z:+\/:v

1—8x—4z-
(6z — 1)de

z2+3:r+
(z—1)

Z3+51:
/'1r+\/—+\/—
z-(1+ Yz

dz
Ve+1+1
zdz

\/zT+\/—+6

z2de

\.\.\\\‘\.\\»\




OueHoYHbIE
MepOonpUsTHS

l'[pnmepbl THIIOBBIX KOHTPOJbHBIX 3aJaHnii

3anaHne N 10 Bapuanr 20

OnpeaenenHbiit uHTErpan

1. BuragcauTe onpemesiéHHbIE HHTEr DAL
f; 2

4
1
1) /*tﬁ dz  2) /\/(l—xz)3dz 3) /ln(z+ 1+2?)dz
fr/Z 4]
8 /' dz 5) /’ z?dz 6) /‘ dz
ooz w1 | T
1
2. Hafitu cpensee 3HadcHMe GYHKIMA B YKA3aHHBIX HETEPBAIAX

1) y=cos®z, [0; 7] 2) pi= [0; 2]

e 41

3. OueHnTH 3HAUEHUS UHTEIDAIOB
3 1

) j/mdt 2) f:zz Inzdz
° 1/e

4. MCC-TIGIIOBaTb H&, CXOLUMOCTb HECOOCTBEHHBI® HHTEr paJibl

[ zd P
zdz d
1)/164j—1 2)/5 :1:3
3 z % V(2 —4z)
2
In(1 4 Vz5)
3) 4) ——tdz
:r:c+3)(1;+6 J gRndE =1
5. HawtTu nmomans GUryphl, OPDAHNYEHHHOR NHHAAMMU:
l = ’.
]) y e 2) p=4dcosp, 3) & = Jcosl,
l y 5 p = 6cosp. y =4sintcos?t, t€ [0;m/2].
6. Ha.ﬁ"m 06BEM Tera, 06pa30BaHHOTO BpAldeHueM OUryphl, OTPaHUTCHHON
yxasauuEMz nuauamu: 1) - Bokpyr ocu OX,  2) - soxpyr ocz OY:
o Y=
1) j"; ___34:"/3’ 2) | y==+sin®z,
e 0<z<m.
7. BoIuucnuTs QIIMHEL OYT KPABBIX )
z = €' (cost + sint),
1) E: y—drcsmm—k\/l*a, 2) L: | y=e'(cost—sint),

/6 <o < m/4

8. BeprukasipHAS MIOTHHA WMeeT bopMy NOAyKpyra pammyca 3 m. HaiTu
CUITy OABICHMS BOMbI HA INIOTHHY.




OueHoynbie IIpuMeps! THNOBBIX KOHTPOJIBHBIX 3alaHHI
MEpONPHSITHS

BAIAHME N & " Bapmanr 13
(DyHKUMM MHOIrUX NepemMeHHbIX

1. Haittu # m306pa3uTs obiacTy onpeneneEns QyHKIUA:

1
1) z=1In(5-102% - ¢ 2) 2= ——
2. HaitT JacTHbE OPOMSBOAHBIE 2, U z, QYHKIHH
1) z et 2) L. 2
— 2= ; e
Wtz 2 oy ;’
- 3y —z?)
3 — oCOs 2z _ t ‘l 2} 1 4) z= (:E y) = COS(
§ B gy-ln(y ) 4 arctg 3¥-< sinlny

1

. ’ 4
3. Ha#Tn yacTHBIE IPOU3BORHEIE 2, X 2,

CIIOXHOK QyHKIER
" u— 3v - ok 1 o Y
= — Toe U =2=c -, = -
arctg (u)’ S z3

,
4. HaiiTu IpOM3BONHYIO 2y, €CIH

z=+/A+cig (zlny), rtme z=T7% y=+4
z dz
oz dz’
z=sin(y/zy —4*), rme y=In(z?+4)

6. HaliTi npomssensyio y HessHOU GyHKuM y(z), 3aJaHHOK BHpaXeHEEM

5. Ha#Tu npomzBonHEbIE u eciIa

=

L =g o/ — g
2) (_z_) —z ,/y = arcsin 3z
y

7. HaiTy 1acTHbIE NPOU3BOAHLIE 2, ¥ Z, HeABHOH Qyukumu z(z,y), 3a0aH-

HOM BEIpAXKCHHEM e*l® 4 cosz — azy*z® =0

8. Haittut nepsuit dz n BTOpOit d2z nubdepeRnnans QyHEIER
z = ¢/In(z? — y?)

9. CocTaBnTh ypaBHEHHS KacCaTeILHOM INIOCKOCTM M HODMAaIH K IOBEDX-
Hoctm  z = 4z + 24zy + 1197 + 64z + 42y + 55 B Touke  Mo(—1; 1; 20)

10. HccnenosaTs Ha skcTpeMyM dymKmmio  z = z° + y° — 9zy + 27




OueHoYHbIE
MepOonpUsTHS

HpﬂMele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

3amAHME N 11 Bapmant 24
KpaThbie unTerpansl

1. B nsoitsom wmETerpane / / f(z;y) dzdy mepeirrnm x mOBTOpPHOMY 1 paccTa-

(D)
BATE Opefeskl MHTerpuposamms no obnactn (D), orpamrienton mumrmsaym:

1) y=+v12-127, y=2/3-v12—-2%, =0, (z>0).
2) y=|lng|, y=5.

2. MameruTs nmopsamox MHTETPUPOBAHUAAL B MHTETpaJIe
1/2 3—z2

Vaz V2 i V3
szw fmw@+/®/ﬂnw®+/h /fwm@.
0 0 1/2 0 \/i 0

3. [lepeiTy K MONAPHLEIM KOOPAMHATAM ¥ BEIYMCINTH

//:rd:z:dy, D: {2’ +4* <bz, >0}
(DY’
4. BeramemuTs miomans ¢uUryphl, orpaEMIeHHOM IHHIAMA
1) =12 y=2z>+5, =1l =z=3
2) @+ ooy
5. BerauenuTe Maccy nnacTHHKY, 3aHMMAOIER 0651acTh (D), npm samammoi
TIOBEPXHOCTHOR INMOTHOCTH J(Z;Yy)

1) D: {y=4c+6, z-2y—1=0, z=-1}, J(zy)==.
2) D: {y<a®+y" <2}, d(zsy) =3y

6. SamucaTs TPOMHOM MHTErpai /// flz5y;2) dedydz

V)
B BUJe TIOBTOPHOTO ¥ PAcCTABUTH HpPeNesisl METerpuposarus mo obnactu (V),
OIPAHUYMCHHOM TIOBEPXHOCTIMUA:

1) z=2*, 2z=y, z=4, y>0, z>0.
2) 4y’ =4, y=vzZ +22, y>0.
7. BeraucrmuTs 06b€M Terna, OTPaHIeHHOr0 TIOBePXHOCT IMMA:
1) 2° 4+ 422 =1, 22 +y* +22=9, y<u, y>0, z>0.
2) z2=4—2" -y zHy=2, >0, y>0, z>0.
8. BrrumermTs Maccy Terma, 3aEMMAIOITEro 06JacTh
V:{z’+y’' =22, z42=2, y>0, z>0},
Y

€CcIu 3azaHa ofLeMHad INIOTHOCTE  Y(z5y52) =




OueHoynbie IIpuMeps! THNOBBIX KOHTPOJIBHBIX 3alaHHI
MEpONPHSITHS

3AIAHME N 13 Bapwart 24

CKanﬂpHoe W BEKTOpHOE none

1. Hawtm paboTy cumoBoro mois

f(:v; Y ={z+ve2+4?); (y—- \/;2 +9?)} BOomL AYru MIIOCKOH
kpupoit L: z =4cost, y=4sint, (z>0: y>0)
mexay Toukamm (4; 0) u (0; 4).

2. Haiitn paGoTy cuoOBOrO N0 F= Y- z_"+ z- f+ z-k BIONb
noyrm kpusoit L: z=cost, y=—sint, z2=2t, te[0; 7/2].

3. Hait™v MOTOK BEKTOPHOTO TOMA A 4epes IIOBEPXHOCTH S B CTOPOHY BEEII-
Hell HOpMaJIa
1) A= {0; v; 3z}, rme S— wuacTe wrockocTH T + 2y + 2z =2,
BLIPE3AHHON KOODAMHATHRIMYU INIOCKOCTAMU,

2) A= (v2z — y+7a;)‘;+(cos 22+y‘)-gﬂ'+(\/in:1; + y—5z)‘§‘, roe S— mon-
Has OBEPXHOCTH YCeUSHHOrO KoHyca 22 +y° = (x—5)%, z=1, z=4

3) A=3zz-1-2 ~f+ e E, toe S— momHas MOBEPXHOCTDH Tena,
OrpaHWYEHHOTO MOBepXHOCTAME 2+y+z =2, z =1, v =0, y=0, z2=0.

4. Hajitu Momyss NMPKYAALUM BeKTOPHOTro mons A Bposs koHTypa L
1) A= {{y—In{z+1)); (22 —cosy)},
L - samkHyTas mmEms y =z°, =y’

= - . = 3 4
9) A=yz-i—zz-T+my-k, L — {”” * =,

z2 4942 =09.
- zityjitzk
5. IIpoBeputh, 6yfeT U BeKTOpHOe mote A = — s TOTEH-
T4yt + 2"
HUAILHLIM. B cIydae IONOXATEILHOTO OTBeTA HAMTH ero MOTeHUIuall.

VY
2(z— 1)

7. Haitru npomssomuyio ckansproro nons  Ulz; y; 2) =z y —x/z
B Touke My(—4; 3; 1) B manpasnenum BekTopa =51+ j— k

6. [locTPOUTE IOBEPXHOCTH YPOBHS cKangpsoro nons U(z; y; 2) =

8. B Touke Mq(1;1/3;1/ \/(_5) HAaWTHU YyToJil MEXAY BEKTOPAMU — TDALUEHTAMEI
CKATTADHRIX TTOIeR

1
Fizimsl= Vi(zsy;2) = o° +9y° +6 2
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MEpONPHSITHS

TectupoBanue | Bompocsr:

— HE3aBUCUMBIi
KOHTPOJIb
HOKO (PT3 u J‘xzezx3 dx
PT4) 1. UnTerpan paBeH
3
1. er +C
6 2)63
7 0e™ + C
1,0
—e™ +C
3.
1,0
—e™ +C
4. 6 +
2x* +1
(xX* =4)(x* +1)
2. YKaKuTe BEPHOE pasiio’KEHUE PaIMOHAIBLHOW IpOOH Ha CyMMY TIPOCTBIX Ipo0elt ¢ HeomnpeaenEHHbIMY KO3 hHUimeHTaMu

2x% +1 A B
( 2 4 2 = 2 + 2
| F=HET+D) -4 x7+1

2x +1 A B C
2 2 - + T3
, (=D +D x-2 x+2 x"+1

2x” +1 A Bx+C
(o —4)(x =2 Tz
3 (x x +1) x -4 x" +1
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l'[pnmepbl THIIOBBIX KOHTPOJbHBIX 3aJaHnii

W

2x% +1 A B (Cx+D
2 2 - + Tt
(=D +D) x=2 x+2 0 xT+]

dx
. Unrerpan ~ 4C0SX+68INX+5 papen

tg X +6-+27
In|—2

1
V27 %gé+6+¢?§

+C

—L-FC

X
te —+3
&5

3
2(tg§+3]
—~ = J,c

3

41ﬂ4mmx+6ﬁnx+ﬂ+€

. Ykaxxute u3 MPEMIOKEHHBIX ITOJACTAHOBKY C ITIOMOIIBIO KOTOpOﬁ MOYKHO M30aBUTCS OT UppanruoOHAIBHOCTH B HHTETPAJIC

x=t -1

J

S5Vx+1

N g
(x+1)? /x ’
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5.Cpennee 3HaueHNE QYHKIUU
2
f (x) = COS X B IpOMEKYyTKE
[-7/2;0]

paBHACTCA

HECOKPaTHUMOH pallMOHAIBLHOH Jpo0bio,

(IpoOHblc 3HaYCHUS BBOJUTH

HarpuMmep 17/ 6)

BBoj uncioBoro orseTa

1/2

6.ITocne mpumeneHns: GOPMYITBI HHTETPHPOBAHUS
IO YacTsIM B ONpPE/CICHHOM HHTErpae

2
I%/; -In X dx TOJIy4E€HO BBIpAXKECHUE
1

1. %%/x—“.lnxﬁ—%j%/}.dx;
2. i/x_4-1nx|f—j'3/;-dx;
1
3. E%/F-lnx—éji/;'abc;
4 4+

3 3:3/x
4. Z%/X_A‘IHXLZ—Z'!.TIHXCIX




OueHoynbie IIpuMepB! THNOBBIX KOHTPOIBHBIX 3aaHHI
MEpONPHSITHS

b d
7.061acTh HHTETPUPOBaHUs D orpaHndeHa JTUHUAMU y = 1, y = x, x + y = 4. PacctaBbTe npeenbl HHTETPUPOBAHUS jdyJ- f (x; y)dx

a c
(oTBeT BBOAUTH O3 CKOOOK Oe3 MPoOeIoB)

a= Otser: 1

b= Ortger: 2

c= OtgeT: y

d= Otser: 4-y wm -y+4

8. Haiinure mommaaes 00nacTH, MpeICTaBICHHON Ha PUCYHKE

2 P

Lg_T, f (IpaBHIIBHBI)

6
2-S=E £

3 2
36" i

12 8
4.S:£+£

6 2

S.S:E £

3 4
6. g, N3

3 8

9.BrrancnuTe KPUBOTUHEHHBIH HHTETpal I(y - l)dx + Sxdy o mipsiMoit L: y=4x+2 ot touku Mi(-2;9) no Touku M>(0;8)

L
OrtserT: -46
10. Haiigure porop BekTopHOTO moJist F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOANTH Oe3 Ipo0eIioB, 6e3 3HAKOB «YMHOXKUTBY», OPThl 0003HAYNTH CTaHAAPTHO: 1,j,K)
rot F=  3i-j+7k  wmam_ 3i-1j+7k
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11. Haiinure mOTOK BEKTOPHOTO MOJIS

F= (y-z% - 2x)i + (x’z + 8y)j + (x7° — 22)k  4epe3 BHENIHIOK MOBEPXHOCTH IIUPAMHJIBI, OTPAHUYEHHON KOOPAMHATHBIMHU IJIOCKOCTSAMH U TIOCKOCTBIO
Sx+y+6z=30

II= 600

12. Onpenenute Bua BekTopHOro mons F= 321 — (x 2+ 1)j+ z(3)? — 1k
1. coeHOMIANIBEHOE,
2. IOTEHIHAIBHOE,
3. rapMOHHUYECKOE
4. obwero Buia  (IpaBHIBHBIN)

12. [Insa pynkumm Z = z(x; y) U3BECTHO
z,(M)=z,(M)=0
ZL(M)=5; 2L (M)=1; 2}, (M)=-2

Torma Touka M
SIBIIIETCSl TOUKOH MUHUMYMa
HE SBIISETCS TOYKON IKCTpEMyMa
SABIISICTCSA TOYKOW MaKkCUMyMa
SIBJIIETCSL CTALIMOHAPHOM TOUKOH
HE SIBJISIETCS] CTALlMOHAPHOM TOUKOU
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OK3aMeH

N —

7.

[Ipumepsl 3agannii Ha dK3aMeEH

TIIY Kypc 1

Bbuaer Ne X

JIBOVHOW MHTETpas B JEKAPTOBOU U MOJSPHON CUCTEMAaX KOOPAUHAT.

. Bpluncnenue mnoToka BEKTOpa 4Yepe3 3aMKHYTYI MMOBEpXHOCTb. Popmyna OcCTporpaiackoro —

l"aycca.

. Pemutsp HHTCI'PpAJIbl

2
6) I%dx
o (5x” +2)

Brraucnuts miomans (bHrprI, OTPaHUYCHHOU JINHUSIMU

a) I—dx ;

2y:\/;, 2xy=1, x=16.
PaccraButh npenensl UHTETPUPOBAHUSI B JIBOMHOM HHTErpaje H f(x;y)dxdy mo obnactu (D),
(D)
OrpaHMYEHHOH MUHUAMU y=5—x, y=1.
PaccraBuTh nipeienibl HHTETPUPOBAHKS B TPOMHOM HWHTETpajie j” f(x;y;2)dxdydz no odnactu (V),

")
OFpaHHqCHHOﬁ IMOBCPXHOCTAMU

a) z=4/x’+)"; 0) z=2-x"—)"

B HPIJIHHI[pH‘-ICCKOﬁ CUCTCMC KOOPpAHAT.

Haiitn moTok BEKTOPHOTO MOJIst
A= (x y)l+(2x+y)]+(x +2z+4)k

Yepes 3aMKHYTYIO HOBEpXHOCTh ¥  +2° =4, y=1, y=3
8.

HaiiTh 1upKyJISIUI0 TUIOCKOTO BEKTOpHOTO Mot A =(x+2 y)f+ (y-— x)}' BJIOJIb KOHTYypa
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2 2
X"+ y° =9, 00X0IUMOTrO0 B MOJIOKUTEIHLHOM HAMpPaBIEHUH, UCTIOJIb3YsI (popMyity [ puHa.

9. Haiit rpalM€HT CKAJISIPHOTO MOJIS
2

U(x;y;z) :% B Touke M (1;-1;2).

IlepeyeHs BOIIPOCOB JUIs MOATOTOBKU K caaue audd.3ayera (3K3aMeHa)

HeonpeneaeHnblii HHTErpaJ

OHpeI[eJ'ICHI/IC nepBoo6pa3H0171 (byHKI_II/II/I 1 HCOIIPCACIICHHOIO UHTCrpaia, €ro I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI, KpI/ITepI/Iﬁ MMPpaBUJIIBHOCTHU
pe3yjibTaTa HCONMPCACICHHOTO MHTCTPHUPOBAHM.

Tabnua OCHOBHBIX HEONPEAEICHHBIX HHTETPAJIOB.

CBoiicTBa HEONPEIEIEHHOIO HHTETpaa.

CBOI1cTBO MHBApPUAHTHOCTH OCHOBHBIX ()OPMYJI HHTErpHUpOBaHusl. MeTon moABeAeHuUs Mo 3HaK AudepeHnmana.
Metoa nnTerpupoBanus o yactssM. OCHOBHBIC THITBI HHTEIPAJIOB, OEPYIINXCS METOIOM HHTETPUPOBAHUS 110 YACTSIM.

Merto 3aMeHbI IEPEMEHHON B HeompeaeaecHHOM uHTerpaie. OCHOBHOW MPHUHIIMIT BHIOOPA MOAXOAIICH moacTaHoBKU. Cxema
MPOBEJICHUS 3aMEHBI IEPEMEHHOIA.

Anrebpandeckue MOACTAaHOBKY IIPH UHTEIPUPOBAHUN UPPALIMOHAIBHBIX (DYHKIUH.

Tpuronomerpuyeckre NOACTAHOBKY IPH HHTETPUPOBAHUN UPPALUOHAIBHBIX (DYHKLINH.

Cxema pasioXeHHsI paloHaIbHON Jpodu Ha mpocTeiimue cnaraeMble. UHTerpipoBanre MpaBUIBHBIX U HEMPABUIBHBIX IPOOEH.
WuTerpupoBanye TPUrOHOMETPHUUECKUX (PYHKLINH, YHUBEpCaIbHAs U TAHTCHIIMAJIbHAS MTOJICTAHOBKH.

Hebepymuecst uHTErpasisl, X NPUMEPHI.
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OnpenesieHHbI HHTETPaJ
Cxema COCTaBIICHUS] HHTETPATBHON CYMMBI U OIIPEISIICHHOTO UHTETpalia Jilsl TaHHOW ()YHKITUHM B TAHHOM HMHTEpBAJIC.

T'eoMeTprueckuii CMbICH ONPEEIEHHOI0 UHTETpaa.

TeopemMa cyliecTBOBaHUSI OIIPEACICHHOrO HHTETpaa.

CBoiicTBa OnpeeIeHHOT0 HHTETpaa.

Teopema o cpeiHeM 3HAYSHUU /IS OIIPEIeIICHHOro nHTerpana. CpenHee 3HaUeHHe (PYHKIIUM B MHTEPBAJIC.

Teopema o mpou3BOHON MHTETpaJa 10 IEPEMEHHOMY BEPXHEMY TIPEIEIy.

®opmyna Herotona — Jlefioanna. CXOACTBO M pa3iinyue OMPEISICHHOTO U HEOIPEISIICHHOTO HHTETPAIIOB.

MeTOJlBI BBIYHCJICHUA ONPCACIICHHBIX NHTCIPAJIOB (HeHOCpeJICTBeHHOG, HWHTCTPHUPOBAHUE 110 YaCTAM, 3aMCHbBI HepeMeHHOﬁ).

OnpeneneHne HECOOCTBEHHOI'O HWHTETpaia MO OECKOHEYHOMY IIPOMEXKYTKY, €ro TeOMEeTpHUYECKHid cMbIci. CXOIMMOCTh
HECOOCTBEHHBIX MHTETPAIIOB 1-Tr0 pojia, MpuU3HAK CpaBHEHUSI.

OnpeneneHne HECOOCTBEHHOTO MHTETpaja OT HEOTpaHMYEHHOW (YHKIHH, €ro TeoMeTpuveckuii cMmbicia. CXOauMOCTh
HECOOCTBEHHBIX MHTETPAJIOB 2-TO pojia, MPU3HAK CPAaBHEHUSI.

(-DOpMy.HI)I JUISI BBIYHMCIICHUA nnomanei/'l IIJIOCKHX Q)Hryp, 00BEMOB TeJI 110 riomiaan mornepeyHoro CCYCHUA U TCJI BpalllCHUA, JJINH
AYT IJIOCKUX KPUBBIX U Hnomaz[eﬁ TMOBEPXHOCTHU BpalllCHUA.

[Tpumeps! huzmueckux 3a1ad, penieHns KOTOPBIX CBOATCS K BRIYHCIICHHUSIM OTPEIeNICHHBIX MIH HECOOCTBEHHBIX HHTETPAIIOB.
DYHKIUM HECKOJBKHUX NepeMeHHbIX

[aiite onpeaenenue npenena QyHKIUN HECKOIBKUX NIEPEMEHHBIX.

Cdhopmynupyiite onpe/ieneHne YacTHIX MPOU3BOAHBIX JUIsS (DYHKIIUH HECKOIBKUX TIEPEMEHHbIX.

UYro HazeiBaeTcs auddepeHnnanoM GyHKINH HECKOIBKUX MEPEMEHHbIX
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B gem cocTosT nocrarounsie ycnousa auddepeHurpyeMocTi QyHKIMNA HECKOJIBKUX IEPEMEHHBIX ?

Kak HaxonsTcs YacTHBIE MPOU3BOJTHBIE BBHICITUX TOPSIKOB? CHopMyIupyHTE yCIOBUS paBEHCTBA CMEIIAHHBIX IPOU3BOHBIX.

Kak HIIYTCA KacaTCJIbHas MIIOCKOCTh U HOpMaJlb K HOBerHOCTI/I?

C(bOpMy.]'IprfITe OIIPCACJICHUC 3KCTpEMyMa JIA (bYHK]_[I/II/I HCECKOJIbKUX TICPCMCHHBIX. KaxoBsl HCO6XO,I[I/IMBIC ycCiioBus €ro

CyIIECTBOBAHMSI?

C(bopMyanyﬁTe AO0CTAaTOYHLIC YCIIOBUA CYIICCTBOBAHUSA OKCTPpEMYMaA JIA q)yHKI_II/II/I ABYX IICPEMCHHBIX

[IpuBequTe cxeMy HaXOXICHHUS] HAMOOJIBIIIETO U HANMEHBITIETO 3HaYeHUS (DYHKIIUN B 3aMKHYTOW 00JIaCTH.

KpaTHble HHTErpaJsbl

Cxema COCTaBIICHUS] HHTETPATBHON CyMMBI 111 (DYHKIIMH JBYX MIEPEMEHHBIX B JAHHOH MJIOCKOH 00JIacTy.

Omnpenenenre TBOHHOTO UHTETPAJa U €ro TeOMETPHUIECKUN CMBICIT

OCHOBHBIE CBOMCTBA IBOMHOTO MHTETpaIA.

Chopmynupyiite TeOpeMy O CpeHeM 3HaYeHUH (DYHKITUH B IDIOCKOH 00J1acTH, CHOPMYITUPYHTE €€ TEOMETPUUSCKUN CMBICI.

IloHsATHE TOBTOPHOTO WHTErpajia, BRIOOP TOPSIKA WHTETPHPOBAHUSA. BhIUMCICHWE IBOWHOTO WHTETpajia B JACKAapTOBOM
CUCTEeMEe KOOpAMHAT.

3aMeHBI IEPEMEHHBIX B JIBOWHOM UHTErpaje. SlkoOuaH rnepexoia oT AeKapTOBBIX KOOPIAMHAT K MOJISPHBIM.
Cxema mepexo/ia B IBOWHOM HHTETPAJIe OT IEKaPTOBBIX KOOPAWHAT K TOJISIPHBIM.
TIpunoxenust IBOMHOTO MHTErpaa.

Cxema cocCTaBJICHUs] HMHTETpPajbHOM CyMMBI A7 (QYHKUUM TpexX MEPEMEHHBIX B HEKOTOPOH O00JlacTH TpPEeXMEpHOTro
IIPOCTPAHCTBA.

OmnpezencHre W 3aIUIITUTe OCHOBHBIE CBOMCTBA TPOWHOTO HHTETpaIa.

Teopema o cpeaHeM 3HaYCHUH B TPOWHOM HHTErpaje.
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CxeMa BBIYUCIICHHS TpOf/JIHOI‘O HUHTCIrpajia B ILCKapTOBOﬁ CUCTCMC KOOpAUHAT.

dopmyIia 3aMEeHbI IEPEMEHHBIX B TPOWHOM HHTErpae. SIkoOuaH mepexosa OT AeKapTOBbIX KOOPANWHAT K MUIHHIPUYCCKUM U
chepryecKum.

Cxema niepexojia B TPOMHOM UHTErpajie OT JeKapTOBBIX KOOPAMHAT K HMJIMHIPUYECKUM U C(HEPUIECCKUM.
IIpunoxxeHus TpoitHOrO MHTErpaia.

CkansipHoe ¥ BeKTOpPHOe ToJjie
Onpe;[eneHI/Ie CKaJIAPHOI'O IMOJIA. HpI/IMepBI CKpaJIIpHBIX IIOJICH.

OHpe,I[eJ'ICHI/IC HpOI/I3B0,ZLHOﬁ CKaJIApHOI'0 IOJid IO HalpaBJICHHUIO, €€ (1)I/I3I/I‘-ICCKI/II71 CMBICIJI. <DopMyJ1a BBIYMCJICHUA
HpOI/I3BO,I[HOI71 110 HAITPABJICHUIO.

[TonsiTue rpagueHTa ckausipHoro nods. CBsi3b BEKTOpa-rpagueHTa ¢ MPOU3BOAHOMN MO HAMIPABJICHUIO.
Ornpexaenenue BeKTOpHOTO 1noisi. Gusndeckue npuMepsl.

Onpenenenne u GopMyIia BEIYHCICHUS MIOTOKA BEKTOPHOTO TIOJIS B BEKTOPHOM U KOOPAMHATHOM (hopmax.
[onsiTve AMBEPTEHIINN BEKTOPHOTO OIS, €€ (hu3ndecKuii cMbici. DopMyiia Jiist BBIYUCICHUS TUBEPTEHITUH.

®opmyna Octporpaackoro — ['aycca B BEKTOPHOH M KOOPAMHATHON (opMax Ui BEIYUCICHUS IOTOKAa BEKTOPHOTO TOJISL Yepe3
3aMKHYTYIO IOBEPXHOCTh, (PU3NUECKUH CMBICT (DOPMYIIBI.

PuU3NYECKN CMBICT IUPKYJIALUU HAa IPUMEPE BEKTOPHOTO MOl CKOPOCTEH YaCTHIL TEKYILEH KUIKOCTH.
Onpenenenue 1 GopMyIia BBIYUCICHUS HUPKYIISILIMN BEKTOPHOTO TI0JI1 B BEKTOPHOW M KOOPAWHATHOM (hopMax.
[TonsiTie poTopa BEKTOPHOTrO Mnojs. PopMmysia HaX0XKACHUS POTOpA.

®opmynsl Crokca u I'punHa, uX cMBICI.

[lorenumansHOE MoJse, NOTEHIMAT U €ro HaxokaeHue. CBOMCTBA MOTEHIUATIBHOTO MOJSL.

ConeHouanpHOE TIOJIE, TIOHSTHE BEKTOpHOU TpyOKH. CBOICTBA CONEHOUAILHOTO OIS,
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° FapMOHI/I‘JCCKOC BCKTOPHOC MOJIC U €TI0 CBOIICTBA.

e Omeparop ['amunbpToHA. 3amuch ¢ MOMOIIBI0 omepaTtopa ['amuinbToHa muddepeHITnaibHBIX BEKTOPHBIX OIEpaIiiii TIepBOro

TopsIIKa.

e Omneparop Jlannaca, rapMoHn4ecKre QyHKIIH.

S. Meroanyeckue yKa3aHus 110 Ipoueaype OeHHBAHUSA

OneHoOYHbIE MEPONPHSITUS

I[poueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHHA W HeOﬁXO[ll/lele METOAUYECCKHE YKA3AHUSA

1.

KonrtponsHas pabora

B cemecTpe CTyIEHTBI BBINOJNHSAIOT 5 KOHTPOJBHBIX Pa0OT, COACPKAHWE KOTOPBHIX OXBATHIBACT BCE pa3fciibl
TUCIMIUINHBL. Kaxmomy cTyneHTy BblmaeTca cBoM BapwaHT. KOHTpoipHBIE pabOTHl MPOBOASTCS B  HaChl
MPAKTUYECKUX 3aHATUH. 32 KOKAYI0 KOHTPOJIHHYIO pabOTy MaKCHMAJbHBIN Oalll OMpEAeIseTcs B COOTBETCTBUC C
PEUTHHT-TIJIAHOM JUCIUTUTAHBL,

KpnTeplm OLICHKMU 3aJJaHUHA:

banmne! 3a KOHTPOJIbHYIO pa60Ty MOJIy4arOTCsA YMHOXKXCHHUEM MaKCUMAJIbHOI'O 63,.]'[.]'[3, OpeaAyCMOTPCHHOTI'O 3a HCC B
COOTBCTCTBHUC C peﬁTI/IHF- IIJIAHOM, Ha JOJII0 BEPHO BEIITOJIHCHHBIX 3aJIaHMH.

W3

B cemectpe cTynenTs! BRITONHSIOT S M/13 10 BceM paszzaennaM mporpamMMbl JUCITUIUIMHEL. Y KaKIOTO CTYICHTA B
rpymre cBoit Bapuant M/13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIUCOYHOM COCTaBE
TPYIIIEL.

[IpenomaBatens obecrieunBacT CBOSBPEMEHHOE TTOTyUCHHE CTyAeHTaMH BapuanToB 13, a Takxke

MIPEAOCTABIISET ICKTPOHHYIO CChIIKY Ha coopruk 1UJ13. Bece I3 pa3MerieHbI B 3JIEKTPOHHOM Kypce 10
JTUCUUTUINHE.

W13 BEIMONMHAIOTCS B OTAEIBHOM TETpaau, pH 0OPMIIEHUHU KaXKIOTO 3a/IaHUsI 003aTEIFHO YKA3bIBACTCS €T0
HOMeEp, MPUBOJIUTCS KPATKO YCIIOBUE KaKIO0TO 3aMaHusl. Perenne kaxao0ro 3aanns JODKHO OBITh TOJPOOHBIM, C
BKJIFOYCHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
dbopmyi. /I3 mpoBepsier npernogaBarenb, BEAyIIHA TpakTHdeckue 3aHaTiss. CTyJIeHTHI TOJKHBI BHIMOMHATE M]3
JI0 KOHTPOJIbHOM paboThI 110 Teme. 3a kaxaoe MJI3 BeicTaBIIsAOTCS 0aslibl, MAKCUMAJIbHBIN Oajll yKa3bIBaeTCs B
pEUTUHT-IIJIaHE.

Kpurepun oneHkn 01HOTO 3aaHus:

3a,Z[aHI/Ie CUHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJIHEHO 0oJiee OJIOBHHBI Ba,I[aHI/Iﬁ
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Ecnu 3amanve He 3auteHo, paboTa BO3BpaIaeTcs CTYICHTY Ha J0paboTKYy.

CryneHThI MOTYT UCTIPABISATh HEBEPHO PEIICHHbIE 3aIaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepky. [IpenoxaBarens
MOJKET y4eCTh UCIIPABIICHUS U JOOABUTH OAJJIBI K MIPEIBITYITIM

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemecTtpe crymeHTBl Tpoxomar nBa pyoexHsx TectupoBanus (PT3 m PT4) Bo Bpems koHbepeHI-HEIETH B
cepeiiHE M KOHIIE TEKYIIEro CeMeCTpa COmIacHO pachucanuio. Py6exxHoe TtectupoBanme (PT) mpoBoaurtcs B
KOMITBIOTEpHO# (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBaHus — 90 MuHyT 0e3 nepepbiBa. OTcueT
BpEMEHHU HAYMHACTCS ¢ MOMEHTa BXoja cTyJeHTa B TecT. MHCTpyKTax, MpenIIECTBYIONIHMNA TECTHPOBAHHUIO, HE
BXOJIMT B yKazaHHoe BpeMsl. CTYJICHT MOXKET 3aKOHYHTH BBITIONHEHHE TecTta /10 UCTeYeHUs] OTBEIEHHOTO BPEMEHH.
PT HamneneHo Ha He3aBUCUMYKO OOBCKTHBHYIO OLICHKY 3HAHUWM, YMEHWUH W BIAJCHUH, NMOJYUYCHHBIX CTYIACHTAMU 32
OTIPEICTICHHBII MPOMEXKYTOK O0YUYCHHS.

Kaxxpiii BapriaHT OHiieTa MOJEIUPYETCs KOMITBIOTEPOM I10 3aJaHHBIM pa3jieliaM XHMHUHU U coAepkuT 20 3amaHuii.
CTyneHThl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIICHUS M TOSCHEHHUS MpoBomaT Ha Oymare. [lo oxoHuaHuH
TECTUPOBAHUS TIPEIOJIABATENII0 BBIJACTCS MATpHIIA OTBETOB U CyMMapHBIH pedTtuHr 3a Tect. OOcCyxueHue
PE3YIBTATOB TECTUPOBAHUA ITPOBOJUTCA Ha KOHCYJIbTAIIUH.

KpuTtepun oieHKH 0JHOTO 3aIaHUSI:

® 33 KaI0€ MPABWIBHO BBITOJHEHHOE 33J]aHNe BhICTABISACTCS | TeCTOBBIN Oa;

® 33 HEMPaBWIHHO BHIMOJHEHHOE WIIM HEBBITIOJIIHEHHOE 3alaHne BhIcTaBiseTcs ) 0amos;

® I 3aJaHWi ¢ BEIOOPOM HECKOJBKUX MPAaBUIBHBIX OTBETOB, 33JaHUN HAa COOTBETCTBHE M YCTAHOBIICHUE
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YaCTHYHOE OIICHUBAHHE.

MaxkcuManbHbIl CyMMapHbIH TecTOBBIN Oann 3a kaxnoe PT cocrasmser 15 6asos.

3a 2 memenu nmo PT cTymeHTBI MOTYT O3HaKOMHTCS C JIEMOHCTPAIIMOHHBIM BapUaHTOM OHIIeTa, KOTOPBIH
pacmonaraeTcst Ha caifte http:/exam.tpu.ru B pasgene «MeponpusTHs», U MOXKET OBITh BBIMOJHCH KaXKIBIM
CTYJEHTOM HEOTpaHMYEHHOE YHCIIO Pas.

Jlna cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no YeaiCUmMenbHOU npudume,
npeodyCcMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLU 0eHb, KOMOPLIll HAZHAYAEMC s cpa3y Nocie KoHgepeHy-
Heoeu.

Ilpu pesyromame pybescnozo mecmuposanusi 6 0ani08 u MeHee, 00YUAIOWUMC NPedoCmAasIAemcss 8 Nepuoo
meKyujeti npoOMeNHCYMOUHOU AMmmeCmayuu 803MOACHOCIb noemopHo npotumu PT ¢ pezepeuviti Oens, coenacosanHulil
¢ bropo pacnucanuii TI1Y.

OK3aMeH

DK3aMeH OCYHICCTBIIACTCA B COOTBETCTBUH C ITonoxenuem o IMPOBCACHNUHN TCKYIIETO KOHTPOJIA U



http://exam.tpu.ru/
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npoMexxyTouHoi arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTHI, BKIIIOYAIOIINE TCOPETUICCKHE
BOIIPOCHI U MpaKTH4ecKue 3ananus. [Ipenogasarens, mpoBepuB paboTy, B X0/ YCTHOH Oecebl CO CTyJEHTOM MOXKET
3a]]aBaTh BOIIPOCHI 10 CAMOMY OHIIETY, a TaKXKe JIOTIOJHUTENLHBIE BOMIPOCHI IT0 TEOPUH M NPaKTUKe. B uTore cryneHT
HaOMpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuManbHO 20 OamioB. OneHKa 3a AUCIUIUIUHY (POPMHUPYETCs KaK UTOrOBas
3a paboTy B CEMECTpEe 1 dK3aMEH B COOTBETCTBHUE C MIPUHATON IIKAIOH OIEHIBAHMA.

CTyneHThl, HE CAABIINE SK3aMEH B CECCHOHHBIN NIEPUO, MOTYT IIEPECIATh €ro B MEPUObI TUKBUAALNH
3aJJ0JKEHHOCTEW B COOTBETCTBHUE C JIEUCTBYIOUIEH MTPOLIEAYPOH.

B cooTrBercTBum ¢ nmpukazamu ot 25.07.2018 r. Ne58/ox OO yTBep)ACHUHU U BBEJICHUU B JICHCTBHE
«CucTeMbl OLICHUBAHUS PE3yIbTATOB 00y4YeHHS B TOMCKOM MOTUTEXHUYECKOM yHHUBEpcuTeTe» U Ne59/01
OO0 yTBep)KJICHUY U BBEICHUH B ICUCTBUE HOBOM pefakunu «I1omoxeHus o mpoBeaeHNN TEKYIIEro
KOHTPOJISL U TPOMEKYTOUHOM arTectaruu B TIIY» 3k3ameH no (pu3nke NpoBOIUTCS B yCTHOU (hopme.
CryneHTy BBIIa€TCS SK3aMEHAIMOHHBIN OUIIET, COMIep KA TEOPETHIECKUE BOTIPOCHI, KAUYECTBEHHBIC U
KOJIMYECTBEHHBIC 3a1aun. Kaxplil Borpoc OmiieTa olleHuBaThes OamioM (Bcero mo omnety 20 6aios).
DK3aMeH MPOXOIUT B YCTHOU (hopme.

CoriacHo 1IKanbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6aoB (OTIUYHO) - BCECTOPOHHHE 3HAHMS, OTJIMYHBIE YMECHHS 1 BIaJEHHE ONBITOM MPAKTHIECKOH JEATETLHOCTH,
HEOOXOUMBIE PE3YIIBTAThl 00y4eHHs CPOPMUPOBAHEI;

14-17 6aju10oB (XOPOIIO) - TOCTATOYHO IOJIHOEC TOHUMAHKE MPEAMETa, XOPOIINE 3HAHUS, YMEHHUS U OIBIT MPAKTHYECKOM
JIESITEIbHOCTU, HEOOXOMMBIE PE3YIIbTAThl 00YUeH s CHOPMUPOBAHBI;

11-13 6amoB (y1OBIETBOPUTEIBHO) - MpreMieMOe MOHUMAHHUE IPEAMETa, YI0BIECTBOPUTENLHBIE 3HAHHS, YMEHHS U
OTIBIT MPAKTUYECKOMN JIESITENbHOCTH, HEOOXOJUMbIE PE3yJIbTaThl 00yUYeHUs CHOPMUPOBAHBL;

0-10 6annoB (HEYIOBIETBOPUTEIBHO) - pe3yIbTaThi 00y4EHHs HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM
TpeOOBAHUSM.

Pe3ynbraTel mpoMeKyTOUHOM aTTecTaiiiu OPOPMIISIOTCS] BEAOMOCTBIO i BHOCSITCSI B 3aU€THYIO KHIDKKY

o0yuJaromerocs.




MHWHHUCTEPCTBO HAYKH ¥ BBICIIET'O OBPA30OBAHUSA POCCUMCKOM GEJEPAIIAA

(De)lepam,Hoe TOCYyHapCTBEHHOC aBTOHOMHOC 06pa30BaTem,Hoe YUpEKACHUE

BBICIIETO 00pa30BaHus
«HAIIMOHAJIbHBIN UCCJIEJIOBATEJIBCKUII TOMCKHWIl MOJUTEXHAYECKHI YHUBEPCUTET»

KAJEHIAPHBIN PEMTHHT-TIIAH JACIUTIINHBI

2020/2021_y4eoHblii roa

OLIEHKI1 Jucuurnna
MATEMATHKA 2
«OTmaHO» 90 - 100 GarwioB
B 80— 89 Gaios UL CTYAEHTOB 1 Kypca 10 HalpaBIICHUIO:
22.03.01 MaTepuanoBe/ieHUE U TEXHOIOTUH
«Xoporo» C 70 —79 Gamion MaTepHajIoB
D 65 —69 6awioB
«Y 0B
55 —64 Gawos
3a4reHo P 55 - 100 GarwioB
Heynornersopu
TEJIBHO / F 0-54 6aioB
HE3aYTCHO

Jlexipm 48 yac.
I paxr. 3asstTvist 48 yac.
J1a0. 3ansTHst yac.
Beero ayn. padora 96 yac.
CPC 120 yac.
216 yac.

HUTOoro
6 3.

Pe3ysibTaThl 00y4YeHHUSs 10 JUCHUILINHE:

P I[l Bna,ueeT METOAaMU ZlH(i)(l)epeHlII/IaHLHOFO HUCUYHCIICHUA (byHKIII/II/I HECKOJIbKUX NEPEMCHHBIX; METOAAMU UHTCTPAJIbHOTO
HUCYUCJICHUA (byHKIII/II/I O,HHOﬁ 1 HCCKOJIbKUX MEPEMCHHBIX
P12 | YmMeer HaxoQuTh YacTHBIE MPOU3BOAHBIC U AU PEepeHIINATIBI, HCCIEI0BATh (YHKIIMNA HECKOJIBKHUX NEPEMEHHBIX;
BBIYUCJIATH HCONTPEACICHHBIC, OIPCACIICHHBIC, HGCO6CTBCHHLIC, KpaTHBbIC, KpPIBOJ'IPIHeﬁHLIe 1 NMMOBEPXHOCTHBIC
WHTErpaJIbl; YUCJIOBBIE XapPAKTEPUCTHUKU CKAJSIPHBIX M BEKTOPHBIX IOJICH
PJI3 | 3HaeT OCHOBHBIC ATAIBl CXEMBI TIOJIHOTO UCCIIeOBaHMsI ()YHKITUM HECKOJBKUX TIEPEMEHHBIX; OTIpeAeIICHUE
HEOTIPEACIIEHHOTO, OTIPEICIEHHOT0, KPATHBIX, KPUBOJMHEHHBIX W TOBEPXHOCTHBIX MHTETPATIOB, WX (PH3UYECKU 1
TEOMETPUIECKUI CMBICT; OCHOBHBIE TIOHATHS BEKTOPHOTO aHajm3a , popmydsl [ puna, Octporpanckoro-Iaycca u
Crokca
Ol.leHO‘-lele MEpPONPUATHA:
Jlast aucumiuivH ¢ gopMoii KOHTPOJIsi — IK3aMeH
OneHOYHbIE MEPONIPHSITUS | Kou1-po | Basibl
Texymmii KOHTPOJIb:
TK1 KoHnTposibHas pabora 6 38
nas WunuBunyansHele JOMALIHNAE 8 12
3aJlaHusl
HK HezaBucumblii konTpoas LIOKO 2 30
JK3aMeH DK3aMeH 1 20
HUTOro 100
HOHOJIHl/lTeJ'leble 0aJLIBI
YuedHas 1eATeILHOCTD / Koa-Bo Banibt
OLEHOYHBIE MEPONPUATHS
JII1 Onumnuana 2 10
AI2 BeicTymeHue Ha KoH(epeHIn 1 5
HUTOro 15
DyieKTPOHHBIN 06pa3oBaTelbHbIi pecype «MaTemaruka-2
BonTosckuit 3anpmex»:
YuedHas 1eATeILHOCTD / Koa- | Banasl
OILICHOYHBIC MEPONIPUATHS BO
IP1 | 3amanus 6 24
HUTOro 100
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1 2 3 4 6 7 8 9 10 11
08.02. Jexuust 1 ITepBooOpasHast 1 HeonpeAEIeHHbIH 2 OCH1-| 5P1 | BP1
2021 uaTerpan. Oomire MeToAbl HHTETPHPOBAHUS 4
JOII 1-
2
IIpaxtuueckoe 3ausatue 1. HemocpencrsenHoe 2 OCH1-| OP1
UHTErpupoBaHue. Tabiua HHTErpajoB. 4
JOIT 1-
Pl 2
Tpakriyeckoe 3austie 2. MeToJ| OICTAHOBKH, 2 OCH1-| BP1
WHTErPUPOBAHUE 110 YACTAM. 4
JOII 1-
2
Brimonnenne MeponpusThil B paMKax caMOCTOSITEIbHON 6 OCH1-| OP1
paboTHI cTyeHTa: BeimosHeHne MJ13. 4
JOII 1-
2
15.02. Jlexuus 2 HTErpUpOBaHKUE PAHOHAIBHBIX IpOOei 2 OCHI1-| DP1 |BP1
2021 4
JOII 1-
2
OCH1-| 5P1
4
JOIT 1-
2
IIpakTuueckoe 3ausatue 3. VHTErpupoBaHue 2 OCH1-| OP1
PI1 |parmonansHbIx apobeii. 4
JOIT 1-
2
Jlexuus 3. IHTErpupoBaHuE TPUTOHOMETPUIECKHUX 2 OCH1-| OP1
(byHKIMi 4
JOII 1-
2
Brimonnenne MeponpusThii B paMKax CaMOCTOSITENbHON 6 OCH 1-|9P 1
paboTHI cTyeHTa: BeimosHeHne MJ13. 4
JIOI1 1-
2
22.02. Jlexuus 4. IHTerpupoBaHue UppaloHaIbHBIX 2 OCH1-| OP1
2021 ¢ynkuuii. Ilogcranosku YeOblmesa, 4
TPUTOHOMETPUYECKHUE MTOJCTAHOBKU ﬂog 1-
IIpakruyeckoe 3austue 4. VIHTETpajsl OT 2 OCH1-| 9P1
TPUTOHOMETPUIECKHUX (PYHKITHI. 4
JOIT 1-
Pl 2
IIpakTuueckoe 3auatue 5. VIHTErpupoBaHue 2 OCH1-| OP1
uppanuonanbHocTed. [logcranoBku YeObliesa, 4
TPUTOHOMETPUYECKHE MOJCTAHOBKHU. ﬂog 1-
Brinonnenune MeponpusTuil B paMKax caMOCTOSITEIbHON 6 |9K 3 OCH1-| BOP1
pabotel cryaeHTa: BemoixaeHne NUJ13. IloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
01.03. Jlexuus 5. TToHSTHE M CBOWCTBA ONPEIACICHHOTO 2 OCH1-| OP1
2021 HHTErpaa 4
JOIT 1-
2
IIpaktudeckoe 3austre 6. KoHTponbHas padora 1o 2 TK-1 10 |OCH1-| 3P1
PJI2 |reme «Heonpenenennblii uHTErpam» 4
JOII 1-
2
Jlexiun 6. @Dopmyna HetotoHa-Jleitonunma. 2 OCH1-| BP1
IIpunoxxeHust onpeaeeHHOro UHTErpaa. 4
JOIT 1-
2




KoJa-o Ouenounoe Hndopmanmnonnoe
- = 5] E n qacoCB MeponpHsiTHe odecreueHue
S‘( Hil:::a E E E YyeOHas 1eATETLHOCTH i Koa-so Yueonas Buzueo-
o He/leJIH ?T i 5 Ganron JIMTepaTy Hurepner pecypc
~gE pa “pecypert Bl
Brimonnenne MeponpusThii B paMKax CaMOCTOSITENbHON 6 OCH1-| DOP1
pabotel cryaeHTa: BemoiaeHne UJ13. IloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
08.03. Jexuust 7. HecobcrBennsle nnrerpains! [ u I pona. 2 OCH1-| BP1
2021 4
JOII 1-
2
Tpakruueckoe 3anstue 7. OnpeneneHHblil narerpan, |2 OCH1-| 5P1
CBOICTBA, OLICHKH, BBIYUCIICHUSI. 4
JIOIT 1-

P12 2
I[IpakTuueckoe 3ausatue 8. [IPHITOKCHUS 2 OCH1-| OP1
ompeneneHHoro naTerpana. HecodcrBeHHbIe 4
unrterpansl [ u Il pona, Beruncnenue. IlOgl 1-
Brimonunenue MeponpusThil B paMKax caMOCTOSITEIbHON 6 OCH1-| OP1
paboTHI cTyeHTa: BeimosHeHne MJ13. 4

JOII 1-
2
15.03. Jlexuus 8. IIpemen 1 HEIPEPBIBHOCTh PYHKIIUHK ABYX |2 OCH1-| OP1
2021 TIepEeMEHHBIX 4
JIOIT 1-
2
Tpakruueckoe 3anstue 9. HecoOcTBeHHbIE MHTETpaBl |2 OCH1-| OP1
I u II poma, npu3HAKK CXOAUMOCTH. 4
JOII 1-

P13 2
Jlexuus 9. YacTHbIC MPOM3BOAHBIC H quddeperman |2 OCH1-| OP1
(hyHKIHH HECKOBKHX TTePEeMEHHBIX 4

JIOIT 1-
2
BrinosHeHre MEPONPUATHI B paMKaX CaMOCTOSITEIIbHON 6 |5P 2 OCH1-| BP1
paboTsl cTyzenTa: BoinosnHeHue MJ13. 4
JOII 1-
2
22.03. Jlexuus 10. KacarenbHas IOCKOCTb U HOpPMAab K 2 OCH1-| OP1
2021 IOBEPXHOCTH. DKCTPEMyM (YHKIHH HECKOTBKHX 4
MIEePEMEHHBIX I[Og 1-
IIpaxTuueckoe 3ausatue 10. YacTHBIC TPOU3BOIHBIC 2 OCH1-| OP1
MIEPBOTO W BBICIINX TOPSIKOB IS (DYHKINH 4
HECKOJIBKUX NepeMeHHbIX. [JuddepenumpoBanue AOIL 1-

PII3 |cnoxupix GyHKImMiA, GyHKUMI 3a1aHHBIX HESBHO 2
Ipaxruueckoe 3amsitue 11. I'paguent. Kacatensnas 2 OCH1-| OP1
IJIOCKOCTh M1 HOPMaJIb K IOBEPXHOCTH 4

JOII 1-
2
Brimonnenne MeponpusThii B paMKax CaMOCTOSITENbHON 6 OCH1-| DP1
pabotel cryaeHTa: BemoixaeHne /3. IloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
29.03. Jexuust 11. YcnoHbli skcTpeMyM. Hanbonbuiee u 2 OCH1-| BP1
2021 HaMMeHbIIEe 3HAYECHUE B 3aMKHYTOM 001acTu 4
JOII 1-
2
Tpakriueckoe 3anstue 12. DKCTpeMyM GYHKIHHU IBYX |2 OCH1-| BP1

P/I3 |MepeMEHHbIX. Haubomnbiiee n HanMeHbIIee 3HAYCHNE 4
B 3aMKHYTOH 00JIacTH. I[Og[ 1-
Jlexuus 12. JIBOHHBIC HHTETPAJIBI, CBEICHHE K 2 OCH1-| OP1
MOBTOPHBIM MHTeTpasiaM. CBOHCTBA IBOWHOTO 4
WHTErpajia Ilogl 1-
Brimonnenue MeponpusTii B paMKax caMOCTOSITEIbHON 6 |OP 2 OCH1-| OP1
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pabotsl crynenta: BoinonHenue MJ13. Tloaroroeka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
9 |05.04. Kondepenn-nenens 1 10 |HK 15 |OCHI1-| 5P1
2021 4
JIOIT 1-
2
KoHTpoapHas padorta o teme «OnpeneaeHHbIR TK-1 8 |OCHI-| BP1
uHTerpas. OyHKIMH HECKOIBKUX NIEPEMEHHBIX.» 4
JIOIT 1-
2
Bcero no KOHTpOJIbHOM TouKe (aTTecTanun) 1
10]12.04.] PA3 |Jlexims 13. 3aMeHa IEPEMEHHBIX B JIBOMHOM 2 OCH1-| DP1
2021 HHTErpajle, ero BEIYUCICHNE B TIOIAPHOH CHCTEME 4
KoopAuHAT. TpoiHbIE UHTETPaJIbl U MX BHIYUCIICHUE B A0 1-
JITICK 2
Jlexuus 14. 3aMeHa EPEMEHHBIX B TPOITHOM 2 OCH1-| DP1
WHTErpajie, ero BbIYUCICHUE B UIMIIMHAPUUECKUX U 4
ceprUeCcKUX KOOpAHHATAX. Ilogl 1-
I[Ipaktudeckoe 3austue 13. [IBOMHbIEC HHTETPAIBI, 2 OCH1-| BP1
cBoiicta. Beramcienue B JJIICK. 4
JIOIT 1-
2
BrinosHeHre MEPONPUATHI B paMKaX CaMOCTOSITEIIbHON 6 OCH1-| BP1
paboTsl cTyzenTa: BoinosnHeHue MJ13. 4
JIOIT 1-
2
11119.04.] P2 |Jlexuus 15. IIpunoskeHust KpAaTHBIX HHTETPAIIOB. 2 OCH1-| BOP1
2021 4
JIOIT 1-
2
IIpakTuueckoe 3ausatue 14. J[BOMHbBIC HHTETPAIIBI, 2 OCH1-| OP1
cBoiicTBa. Beruucnenue B JIIICK. 4
JIOIT 1-
2
IIpaktnyeckoe 3anstue 15. TpoiiHble HHTETPaJIbL. 2 OCH1-| BP1
4
JOIT 1-
2
Brimonnenne MeponpusThii B paMKax CaMOCTOSITENbHON 6 OCH1-| DOP1
pabotel cryaeHTa: BemoxHeHne NUJ13. IloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
12]126.04.1 PA3 [Jlexuus 16. KpuBonunueinsie unterpanst I-ro poga. |2 OCH1-| OP1
2021 4
JOIT 1-
2
Jlexiusn 17. KpuBonuneitnbie uaTerpans [I-ro poma. |2 OCH1-| BP1
Teopema I'puna. 4
JIOIT 1-
2
IIpaxTuueckoe 3austuel 6. TpOHBIC HHTETPAIBL. 2 OCH1-| OP1
Hunuuapuueckas CK 4
JOIT 1-
2
Brimonuenne MeponpusThil B paMKax caMOCTOSITEIbHON 6 OCH1-| OP1
pabotel cryaeHTa: BeimoixHeHne 1UJ13. loaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
13]03.05.| PA1 |Jexuus 18. YCcIoBUsS HE3aBUCHMOCTH 2 OCH1-| BP1
2021 KPHMBOJIMHEIHOTO MHTerpana I1-ro poaa oT myTH 4
HHTETPHUPOBAHHUS. I[Og 1-
I[Ipaktnyeckoe 3anstue 17. TpoliHble HHTETpabI. 2 OCH1-| 5P1
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Cdeprdeckas cucteMa KOOPJIUHAT. 4
JIOIT 1-
2
Ipaxruueckoe 3ausitue 18. KoHTponbHas o TeMe 2 TK-1 10 JOCHI-| 5P1
«KpatHble UHTErpajbly». 4
JOII 1-
2
Brimonsenne MeponpusThil B paMKax caMOCTOSITEIbHON 6 |OP 3 OCH1-| OP1
pabotel cryaeHTa: BeimonxHeHne NMJ13. TloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
14]10.05.] PA3 [Jlexuus 19. OTbickaHHe QYHKIMH 10 €€ MOTHOMY 2 OCH1-| BP1
2021 nupdeperumany. TpuioskeHns KPUBOJIMHEHHBIX 4
HWHTErpajioB ﬂog 1-
Jlexuus 20. IToBepxHOCTHBIE UHTErpansl [-ro poaa. 2 OCH1-| OP1
4
JIOIT 1-
2
Ipaxriyaeckoe saustiel9. KpuBonnuelnpie HHTErpasI |2 OCH1-| 9Pl
I-ro pona. 4
JOII 1-
2
Brimonuenne MeponpusThil B paMKax caMOCTOSITEIbHON 6 OCH1-| OP1
paboTHI cTyeHTa: BeimosHeHne M/13. 4
JOII 1-
2
15(17.05.1 P13 |Jlexums 21. IToBepxHOCTHBIE HATETpankl II-ro poxa. |2 OCH1-| DP1
2021 4
JIOIT 1-
2
IIpakrudeckoe 3amsrre 20. KpuBonuHeliHble HHTErpasl|2 OCHI1-| OP1
II-ro pona 4
JOII 1-
2
IIpaxTuueckoe 3austue 21. . dopmyia I'puHa. 2 OCH1-| OP1
HeszaBucumocTh KpUBOJIMHENHOTO HHTETPaJia OT Iy TH 4
HHTETPHUPOBAHUSA I[Og 1-
BrinosHeHre MEPONPUATHI B paMKaX CaMOCTOSITEIIbHON 6 OCH1-| BP1
paboTsl cTyenTa: BoinosnHeHue MJ13. 4
JOII 1-
2
16]24.05.1 PA1 |Jlexkuus 22. Teopemsl Crokca n OcTporpaackoro- 2 OCH1-| OP1
2021 Taycca. ITpusokeHUs TOBEPXHOCTHBIX HHTETPAIIOB. 4
JIOIT 1-
2
Jlexuus 23. BekTopHOe moJie, paboTa, MOTOK IOJIS. 2 OCH1-| OP1
4
JOII 1-
2
Tpakruueckoe 3anstue 22. [IoBepXHOCTHBIE MHTETpAIbI |2 OCH1-| BP1
I-ro pona 4
JOII 1-
2
BrinosHeHre MEpONPUATHI B paMKaX CaMOCTOSITEIIbHON 6 OCH1-| BP1
pabotsl crynenta: Boinonnenue MJ13. TloaroroBka k 4
KOHTPOJIBHOM padoTe. JOIT 1-
2
17]131.05.] PAL |Jlexuus 24. [IuddepeHnpanbHple onepauy IepBoro ul2 OCH1-| OP1
2021 BTOPOTO TIOPSAIKOB B CKAIPHOM M BEKTOPHBIX HOJIAX 4
JOII 1-
2
I[IpakTuueckoe 3ausatue 23. [I0BEpXHOCTHBIC HHTETPAIBI |2 OCH1-| OP1
II-ro poga. ®opmynbel Ctokca 1 OcTporpagcKkoro- 4




KoJa-o Ouenounoe Hndopmanmnonnoe
="
o | fara E : 2 Ay;?ct)CI;aM. MeponpHsiTHe obecneyeHne
S‘( Hayaja é ; E YueoHast 1eITEJIbLHOCTH Koa-so YuyeoHasn Buneo-
é He/leJIH ?T T35 Ganron JIMTepaTy Hurepner pecypc
~gE pa -pecypcbl u
Taycca JOII 1-
2
Tpakruueckoe 3anstue 24. [IToBepXHOCTHBIE HHTETpAIIHI |2 OCH1-| OP1
I[I-ro pona. ®opmynsr Ctokca u OcTporpaackoro- 4
T'aycca Hog 1-
Brimonnenne MeponpusThii B paMKax CaMOCTOSITENbHON 8 |oP 2 |OCHI-| D2P1
paboTHI CTy/IEeHTA: 4
JOIT 1-
2
18 |07.06. Kondepenu-nenens 2 10 OCH1-| BOP1
2021 4
JOIT 1-
2
IIpaktuyeckoe 3ausatue. KoHTpOIpHAs paboTa 1o Teme TK-1 10 |OCH1-| 9P1
«KpuBOJIMHEHHBIE U MIOBEPXHOCTHBIE HHTETPAIIBDY. . 4
JOIT 1-
2
HK 15
Bcero mo KOHTPOJILHOI TOYKe (aTTECTAIINN) 2 80
JK3aMeH 20
Oomuii 00beM padoThI O TUCIUNITIHHE 96 | 120 100
HudopmannonHoe odecneyeHue:
No OcHoBHas yueOnast iuteparypa (OCH) No | HazBaHuHe 3J1eKTPOHHOIO Anpec pecypca
(xom) (xo |pecypca (OP)
)
OCH | ®uxrenronsi, I'. M. OCHOBBI MaTEMaTH4YECKOTO aHANN3a : yICOHHK : B 2 P |...Martematuka 2 BonToBCckui https://stud.lms.tp
1 yactax / . M. ®@uxtenronsu. — 10-e usg., crep. — Cankr-IletepOypr : Jlans, 1 3aIbMeEx u.ru/course/view.p
[6.r.]. — Yacts 2 —2019. — 464 c. — Tekcr : 3neKTpoHHbIH // JIaHb : hp?id=2285
9JIEKTPOHHO-OHOIoTeyHast cucrema. — URL:
https://e.lanbook.com/book/115730 (nata o6pamenus: 11.03.2020). — Pexum
JIOCTyIa: U3 KopropaTuBHoii cetu TIIY.
OCH | Unbun , Bnagumup AnexcanapoBud . MaTeMaTHUCCKUM aHATN3
2 [OnexTponHslii pecypc ]yueOHuK a1 OakanaBpos: B 2 4.: / B. A. Wnbun, B. A.
CanoBHuuuii, b. I'. CenoB . — 4-e uzn. . — Mocksa : IOpaiit , 2013 4. 1—
Mynsrumenua pecypcsl (10 gupexropuif; 100 daitnos; 740MB). — 2013. — 1
Myabrumeana CD-ROM. —
URL:http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-69.pdf (zata obparenusi:
11.03.2020). — Pexxum goctymna: U3 KopnopatusHoii cetn TITY
OCH | Unbun , Bragumup AnexcanpoBud . MaTeMaTHueCKuii aHaan3 [37€KTPOHHBIH
3 pecypc JyueOHuK s OaxanaBpos: B 2 4.: / B. A. Wnbun, B. A. CanoBanumii,
B. X. CennoB . — 3-e u3n. . — Mockaa : FOpaiit , 2013 4.2 . —
MynsTumenua pecypest (10 nupexropuit; 100 daiinos; 740MB). — 2013. — 1
Mymsrumenna CD-ROM. — Jloctyn u3 koproparusHoii cetn TITY. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf (nata oOpatenus:
11.03.2020)— Pexxum goctyna: U3 kopropatisHoii cetr TITY.
OCH | bepmag, I'. H. CoopHEK 3aa4 IT0 KypCy MaTeMaTHIECKOT0 aHAIH3a : yaeOHoe
4 noco6ue / I'. H. Bepman. — 9-¢ u3n., crep. — Cankrt-IletepOypr : Jlans, 2020.
— 492 c. —TeKcT : 9neKTpOHHBIH // JIaHb : 2IeKTPOHHO-0HOIHOTe HAs
cuctema. — URL: https://e.lanbook.com/book/126705 (nata oOpameHus:
11.03.2020). — PexuM JocTyna: U3 KOPIOPAaTUBHOW CETH
Ne JonoaHuTtesbHas yueOHas autepatypa (JOII)
(xox)
JIOIT | Beicuias MaTemMaTHKa 1711 TEXHMYECKUX YHMBEpCUTETOB. B 5 4. Y. 3 :
1 JuddepennpanpHoe U HHTErpaibHOE Heuncnenue, [Ku.] 1 :
JuddepennumanbHoe ucuncnenue GyHKIUH 0THOI NepeMeHHON . — 2-€ U31.,
ucnp. / B. H. 3apopoxusiii, B. ®. 3ansemex, A. 0. Tpudonos, A. B.
[lanoBanoB. HannoHaneHeli nccnenoBateabeckuii ToMckuit
nonutexHudeckuit yuusepcuret (TITY), Ou3nuko-TeXHHYECKUit ”HCTUTYT
(®TN), Kadenpa Briciieil MaTeMaTHKH U MaTeMaTHieckoi Gpusnku (BMM®).
— Tomck: U3a-Bo TITV, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf (nata obpatenus:
11.03.2020). — Pexum noctyna: u3 koprnopatuHoii cetn TIIY.- Teker:
QJICKTPOHHBIH.
JIOI1 | Beicimast maTemaTuka [Uis TCXHMYECKMX YHUBEpCHTETOB. B 5 1. Y. 3:



http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf

JubdepenimanpHoe U HHTErpabHOE HeuHcnenue, [Ku.] 2 :
Juddepennuansnoe ucancaeHre GyHKIUH HECKOTBKUX NEPEMEHHBIX . — 2-€
u3z., ucnp.. / B. H. 3agopoxusiii, B. ®. 3anemex, A. 1O. Tpudonos, A. B.
IIlanoBanoB. HarmoHansHBIN HccaeaoBaTeIbCKUH TOMCKHI
nonutexHudeckuil yausepeuret (TIIY), du3nuko-TeXHUYECKHII HHCTUTYT
(®TN), Kadenpa BriciIeil MaTeMaTHKH ¥ MaTEMAaTHIECKOH (GU3HKU
(BMM®).— Tomck: U3a-o TITY, 2014.— URL
http://www.lib.tpu.ru/fulltext2/m/2015/m133.pdf (nata obpatenus:
11.03.2020). — Pexum noctyna: u3 koprnopatuHoii cetn TIIY .- Teker:
3JICKTPOHHBIH.
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