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1. Poan JUCHHUILINHBI «MaTemMaTuka 2» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHUKA:

DieMeHT . CocraBisiiomye pe3yJIbTaToB 0CBOCHHU (1eCKPHITOPBI KOMIIETEHIMH)
2 I/IH}I]/[K&TOPI)I JOCTHIKEHUS KOMIIETEHIIHH
o6pa3oBaTejbHOM Kon
HaumenoBanue
NPOrpaMMel CemecTp | KOMIETeHUUH HaumenoBanue
KOMIIETeHLHH HaunmenoBanue
(AMcuMNIMHA, Koa unaukaropa HH/MKATOPA 10CTHKEHHST Kox
npaktuka, [MA)
Biageet onbITOM PUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HayK U
MaTeMaTHIECKHX METOIOB U
Crrocos VK(Y)-1.1B1 r A
1I0COOEH MOJENeN UI pEeLIeHus 3a1a4
OCYIIECTBILITL HONCK, TEOPETHYECKOTO U MPUKIIAJHOTO
KPUTHYECKUH aHATN3 U Amnanusupyer 3ajauy, XapakTepa
YK(Y)-1 cuHTe3 HHMOpMAIWH, N.YK(VY)-1.1 BBIZIENISSE ee Ga30oBbIe v
TMPUMEHATH CHUCTEMHBIN COCTaBJIAKOIINAC MeeT pemaTL 3anaqu
TIOZIXOJT JUTSl PSLICHHS VK(V)-1.1¥1 TEOPETUYECKOT0 U IIPUKIAJHOTO
TIOCTABJICHHBIX 3aJ1a4 XapaKTepa
3HaeT 3aKOHBI €CTECTBEHHBIX HAYK
YK(V)-1.131 U MaTeMaTHYeCKHUEe METOIbI
TEOPETHYECKOTO XapakTepa
BnaaeeT MAaTEMAaTUYCCKUM aIllapaTomM
MaremaTuka 2 2 Crioco6GeH PUMEHSITh [pumensiet MHTCIpallbHOro HMCHHCICHIT "
o o muddepeHIaIbHEIME  yPaBHEHHUSIMU
COOTBETCTBYIOIIUH MaTeMaTHYEeCKHH armapar U8 TDOBGICHIS  TeODETHICCKOMO
¢usuko- HCCIeA0BaHUs (QYHKIIMH OIIK(Y)-2.1B2 P P
. N i UCCIIENOBaHUA M MOJEIMPOBAHUSI
MaTeMaTHYeCKHI JIMHEHHOH anreOpsl, (DM3MUECKUX M XHMUYECKHX MPOLECCOB
anmnapat, MCTOAbI nuddepennuanpHOro 1 U SBJICHUH, a Take, U PEIICHUS
aHanv3a u HHTETPAJIbHOT'O npodeCCHOHANIBHBIX 33134
OIIK(Y)-2 MOJICTTHPOBAHMS, N.OIK(Y)-2.1 WCYUCIICHHS, PAIOB, VMeeT IpUMEHSITh armapar
TEOPETUIECKOTO U nmddepeHIaTbHBIX OIIK(Y)-2.1V2 AuddepeHranbHOro 1 HHTETPaIbHOTO
IKCIIEPUMEHTATLHOTO ypaBHEHUii, TEOPHU MCUHCIICHHS UL PEIICHHA CTAHNIAPTHBIX
HCCIIeI0OBAHMS TTPU (GYHKIMI KOMIJIEKCHOTO 3anat
CIICHUH eDEMEHHOTO B 3HaeT OCHOBHBIE TMOHATUS U TEOPEMBL
p p o nuddepeHnnanbHOrO HMCYKCIICHHS
MpoQeccHOHANLHLIX MHKCHEpHOU OIIK(Y)-2.132 (GYHKIME HECKONBKHX IICPEMEHHBIX H
3a1a4 JeATeTbHOCTH

UHTErPaJbHOTO HCUHCIeHHA (QyHKIUH
OJJHOHU U HECKOIBKHUX HePEMEHHBIX




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

HHaHl/lpyeMble Ppe3yIbTaThl 06yllemm 0 TUCIHUIIIHHE Kon HHIMKaATOpa HaumeHoBaHune pasjaeia THCHUIITHHBI MeToabl OlleHUBAHUS
Kon HaumenoBanue JOCTHKEHUS (OLeHOYHbIE MePONPHUSATHS)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH
ee YacTH)
P 1 Brnageer N.YK(Y)-1.1 1. HeompeneneHHbIi HHTErpal KonrponbsHas padora
MeTonamH i hepeHIHaIBHOTO UCYUCIIEHHS (PYHKIIMH HECKOJIBKIX M.OIK(Y)-2.1 2. OmnpeziesieHHbII 1 HeCOOCTBEHHBIH nas.
MIepPEeMEHHBIX; METOAaMH HHTErPaJIbHOTO UCYUCIEHHUS (YHKIIMH OTHOM HHTErpanl TectupoBanue —
Y HECKOJIbKMX TIEPEMEHHBIX 3. IuddepenimansHoe HCUUCTICHIE HE3aBHCHUMBII KOHTPOJIb
(YHKIHH HECKOJIBKHUX ITePEMEHHBIX HOKO
4. KpaTHbIE HHTETpaJIBI
5. DneMeHThl BEKTOPHOTO aHaJIn3a
PJ1 2 Ymeer N.YK(Y)-1.1 1. HeonpeneneHHslil HHTErpan KonrponsHas padorta
HAaXOJIWUTh YacCTHHIC TPOM3BOAHBIC W IU(QPEpEHINAIbI, HUCCICIOBATH N.OIIK(Y)-2.1 2. OnpenencHHBIA U HECOOCTBEHHBIN 3.
(YHKIMH HECKOJBKHX MEPEMEHHBIX; HHTErpai TectupoBanne —
BBIYMCIIATE ~ HEOIIPEACICHHBIE,  OIpPEACICHHbIC,  HECOOCTBEHHBIC, 3. AnddepennmanbHoe HCUNCIICHAE HE3aBUCHMBIH KOHTPOJIb
KpaTHble, KPUBOJIMHEIHbIE U IOBEPXHOCTHBIC HHTErpalbl, YHCIIOBHIE (GYHKIMH HECKOJBKHUX MEPEMEHHBIX I[HOKO
XapaKTepUCTUKH CKAIAPHBIX U BEKTOPHBIX TONEH 4. KpaTHble HHTETpaJIb
5. DneMeHTHI BEKTOPHOTO aHaJIN3a
PJ] 3 | 3maer N.YK(Y)-1.1 1. HeompeneneHHbIH HHTETpal KonrponbHas padbota
OCHOBHBIE 3Tallbl CXEMBI M0JIHOTO MCCIIEN0BAHMS (DYHKIIMM HECKOJIBKHIX W.OIIK(Y)-21 | 2. OnpeneneHHblii u HeCOOCTBEHHBIIA n3.
MIePEMEHHBIX; OTIPE/ICTICHNE HEOTIPEIETIEHHOT 0, OIIPEeICHHOTO, HHTETpal TectupoBanue —
KpaTHBIX, KPUBOJIMHEWHBIX M TOBEPXHOCTHBIX MHTETPAIOB, MX 3. AnddepeHmansHOe HCUNCIICHAE HE3aBUCHMBIH KOHTPOJIb
(U3NIeCKU 1 TEOMETPHUYECKUI CMBICIT;0CHOBHBIC TIOHATHS (YHKIAH HECKOJIBKHUX ITEPEMEHHBIX HOKO
BEKTOPHOT0 aHaym3a , popmyisl ['puna, Octporpanckoro-I'aycca n 4. KpaTHble HHTETpaJIBI
Crokca 5. DneMeHThl BEKTOPHOTO aHAJIn3a

3. IIkajga oueHuBaHUA

ITopsimoxk opraHu3anuy OLEHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM AaKTOM —
«CucteMa OIICHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM MOJMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OlleHUBaHMsA)» (B JICHCTBYIOMICH peIaKilim).
Hcnonb3yercst OamibHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ynbTaToB oOyueHus. MToroBas oleHka (TpaAWLIMOHHAs W JIMTEpHas) MO BHUAAM
yueOHOM pnesitenbHOCTH (mM3ydyeHue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OMNpPENENsIeTcs CyMMON OauioB IO
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTally (UTOroBast peMTHHTrOBas olleHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OaoB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.



PeKOMeH,Z[yeMaH mKajia ajasa OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
" OnpenesieHue OLEHKH
3aJJaHUusA TPAaAHUHNOHHOH OLICHKE

90%+100% «OTnuaHO» OTnuyHOE MOHUMAaHUE TIPEeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIaJICHUE OMBITOM MPAKTUYECKOH AESITEeNbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHUMAIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPeIMETa, XOPOIINe 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM eI TeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThl
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» [IpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIBIT IPAKTHIECKOH AeITeITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI

06yqu1/151 C(l)OpMI/IpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECTBOM 0aioB

0% - 54%

«Heynosu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$[M

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0aJ TPaANIMOHHOI OLleHKe Ompenesenne oneHKu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAaKTUYECKOH AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00ydeHHs CPOPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJMYECTBOM OAJIOB, OJIM3KHM K MAKCHMAIBHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OI[EHEHO MUHMMAJILHBIM KOJIMYECTBOM OalioB

55% - 69% 11+13 «Y OBIL» [MpuemneMoe MOHUMaHKE MTPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKON e TeIbHOCTH, HEOOXOJMMbIE
[pe3yJbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OLIEHEHO MHUHHUMAJIbHBIM KOJIMUYECTBOM 0aljioB

0% - 54% 0+10 «Heynoi.» Pe3ynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

Ouenounsie IIpumepsb! THNOBBIX KOHTPOJILHBIX 32JaHHI

MepOonpUSTHS
KonTponbaa KonTtpoubsnas padora Nel nmo teme «HeonpenesieHHb1ii HHTErpan
1 pabora BAPHUAHT Nel

) 2, [Sin 3xdx I L
V2x?% +3 $/cos* 3x arctgx(L+x?)

2X
dx
4, (&£ X
J‘ez" +2

5 [Xv1-x%dx. 6 [(1+X)sin2xdx




OueHouHble
MEPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

xdx sin 4y Jxdx
7. T L ey
(X+1)(x+3)(x+5) COS °X [\3 14

KonTtpoJsbHas padora Ne2 mo teme «OnpeaesieHHbIH HHTErpan)
BAPUAHT Nel

V4 1
1. j(2x+sin 2x)dx 3. IV4X—2dx
° 72

3
X dx
5 _[ Xe " J‘
] | X% + X
1. BBILII/ICJ'H/ITB HeCO6CTBeHHLIe I/IHTerpaHBI NIn YCTaHOBI/ITB ux paCXO,I[I/IMOCTB:
T x2dx In X4
o [ I

s X°+4
2. Boraucnuts mwiomaab GUrypsl, OrpaHu4eHHON JTUHUSAMU:

a) y=x3,y=x2, x=-2,x=1.
6) p=3-2cos P, B:%

T
3. Beruucnuts aauHy ayru kpusor  y = 1-Insinx, ot x =0 g0 x = Z




OueHouHble
MEPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonTtpoabnas pa6ora Ne3 no teme « KpaTHble HHTerpaJb»
BAPHUAHT Nel
1. W3meHuTh NOpAIOK UHTETPUPOBAHMSL:

1 4-x
[ [ f(x,y)dy
0 x—4

2. PaccraBuTh TpaHHIIBI HHTETPUPOBAHUS

I £0x y)dxdy D yex y=2x xiy=
D

1. Haiitu muiomanp GUrypbl, OrpaHUYEHHON JTMHUSMHU: X2+ y2 -2x=0,
y=x, y=0.

2. Haiiti 00beM Tena, OrpaHHYEHHOTO YKa3aHHBIMHU TIOBEPXHOCTSIMHU:
X2+y2—8x=O, X2+y2222, z=0.

3. Haiitu MaccCy TeJjia, OrpaHU4YCHHOIO ITIOBEPXHOCTAMM
X2 +72=1, y=0, y=1,ecm p(X, y,z) = k(x* + y* + 7).

KountpoabHasi pa6ora Ned o Teme «JIeMEHThI BEKTOPHOI0 aHAJIU32»
BAPUAHT Nel
1. BBIUHCINTH KPUBOIMHENRHBINH HHTErpan 1" poaa
j(1+x2)dl,rne L:x*+y*=ay .
(L
2. Beranciauts paboTy CHIOBOTO T0JIs. [IpOBEPUTH 3aBUCHUT JIM HHTErPAJ OT TPAEKTOPUH MHTErPUPOBAHMUS?
Ecii He 3aBUCHT, TO YIPOCTUTh BHIYUCIICHUSL.
[y —Ddx + x*y*dy, rre L : AB; A(L,0); B(0,2).
(L)




OueHounble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MepONpHATHS

3. BBIUMCIUTH MOBEPXHOCTHBIN UHTErPaj H dS, roe S — yacThb MI0CKOCTH
(S)
X+ Y+ 2Z =a, 3aKIoueHHas B IEPBOM OKTaHTE.

4. HaiiTu mOTOK BEKTOPHOTO MOJIst A=4i - 91? Yyepe3 BHELIHIOK CTOPOHY ITOBEPXHOCTH
napabononia Bpamenus Y = X~ + z°, orpaHud. miockocTio Yy =4, mpu X <0,2>0.
5. A=(x+In|z)i +(y+Injx)T+(z+In[y)k. divA=? ,rotA=2




O1ueHoYHbIe
MepPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

W3,

3ADAHME N9

Bapuant 22

Heonpeaenenubiit nuTerpan

—

/‘ sin 9z dz
5+ cos? 9z
dz
z lnz In®(In z)
z% dz

7z3+5 %
1—22:2) dz

=~

11. +3)-e"* T dz

13.

-cos bz dz

DL

0. / -
/_3 + 5z?
/ -cos 3z dz

r+8:c+1’

(z + 4)dz

T+6z — 22

z2~2z+1

3¢2m_+rdz:
1'2—~l)dL

81:3—125

oo -
- =~
\. \\.

2. / z% — 52 4 5z + 23
# (z=1)(z+1)(z—35)

14+
27. /—-—(—7—;—)——111

' dz
31. —_—
./ cos®z sin’z

d.

T

2sinz — 3cosz

35. / i/;inz z cos® z dz
" e dg

Ver =&

dz

il

26.

28.

30.

34.

36.

~,

3—2ctg~zdr

cos?
e*dz

e +1
sin(1/z

~

dx

e
dz

V1 — 922 /1 — arcsin 3z

2% /T2 — 9 dz

In(cos z) d’c

\.

T cos?z

/ arccos z dz
1-z

/ln(z+ Vz?2—4)de
d.

/ V1-— 8:1:,—41'3
(6z — 1)dz

VvVz? 4+ 3z + 8
(z—1)dz

z3 4 5z

/‘z+€/1:—3+\“/5

dz

zdz

Ve+2++/z+6

z2dz

[ (5)




OneHovnbIe IIpuMepb! THNOBBIX KOHTPOJILHBIX 3aJaHUIT
MEepONPHITHS

3AnAHME N 10 Bapuarr 20

Onpeaenentblit uHTerpan

1. BeruncnnTh onpeneséHHble METErPAIIbl
2

4 s &
1) [1+ﬁdz %) 0/\/(1—752)3@ 3) _[ln(z—f— Tl ds

22

/2 1/2 0

dr z? dz dz
4) ] T B 5) / e 6) / T T
5—3cosz zt -1 14+ vVz+1
0 0 -1
2. Haiitu cpensee 3sHaueHne GQYHKIMA B YKa3aHHLIX HHTEPBAIAX
1) y=cos®z, [0; 7] 2) y= o [0 2
) y=coa, O 2 y= o (062
3. OueHnTH 3HAUCHUAS MHTEIDaJOB
3 1
1) / V(a? = 22)2 de 2) /1:2 Inz dz
0 1/e
4. UccnenosaTh Ha CXOZWMOCTE HECOGCTBEHEBLIE MHTEr PAJlbl
o0 1
1) / ¢ dz 2) dz
16244 1 ] W

2

0

oo 7 5

) [ g [Hr e
] Ve (z+3)(z+6) J amee =],

5. Haitu nmomans GUryphl, OrPAHMYEHHHON SIHAAMEA:
y==c

|
1) Iy:e”, 2) z = 3cost,
|

| p=4cosep, ) )
y =4sintcos?t, t€[0;7/2].

p==6cosp.

y=e.
6. HaitTu 06B&M Tena, 06pa3soBaHHOTO BpalleHueM GUrypsl, OrpaHuTICHHON
yxasapHEMZ nuauamvu: 1) - Boxpyr ocn OX,  2) - Boxpyr ocu OY:

" =z,
7 =4z/3, 8 .2
1) l Z _34T/ 2) | y==2 +sin”z,
e 0<z<m.
7. BHIYACIATE AIMHLL AT KPABBIX
z = €' (cost + sint),
1) L: | y=arcsinz + Vv1—=22. 2) L: | y=e'(cost—sint).

| 7/6<p < m/4.

8. BeprmkanpHas mnoTHHA UMeeT GopMy MOIAykpyra pammyca 3 m. Haktu
CUIly RaBleHMs BOABI HA IUIOTHHY.




OneHovnbIe IIpuMepb! THNOBBIX KOHTPOJILHBIX 3aJaHUIT
MEepONPHITHS

3AIAHME N & " BapmanT 13
DyHKUMM MHOFMX NEpeMeHHbIX

1. Haitta 1 m306pasuTs 06;1acTH OnpenesieHus QyHKIMA:

2 i §
1) z=In(5- 102> - y* 2) 2= ———
2. HaitTr wacTHEIE TPOM3BOAHEIE 2, ¥ 2z, QYHKIMH
U 2= -y’ 2) z=sin B 2y
T\3+z T 225y :
; — V/cos(3y — z2)
- cos 2z __ t B ¢ - - 4) z= (1? y) = COS(
x| we=a gy-l(y’-1) 4 arctg 3¥-* sinlny

'

'
3. HaliT yacTHbIC IPOU3BOAHLIE Z, X Z, CIOXHON QyHKIHH

u— 3v 1 Y

z=———7—, The u=clg —, v=—
arctg (u)’ . g z?

4. HaiiTi IpOU3BOOHYIO z;, ecIn
z=1+/4+ctg (zlny), rme z=T7%, y= N

5. Ham 3BONHBIE 2 " ol
i a1 OU3BO, — _—
" p - oz dz

z=sin(yzy—y°), rme y=In(z?+4)

6. HaliTa npoussennyo Y HessHOM dymKnuu y(z), 3a0aHHOR BHIpaXeHHEM

eCiida

2
) 2y—y-27% =z —9)°
2) (E) —z 4/y = arcsin 3z
Y
7. Hai#lTyt 9acTHBIE NPOU3BOAHBIC Z; W 2, HESABHOH QyHKumH z(z,Y), 3a1aH-

HOM BBIPAXEHHEM ez/ % 4cosz—4zy?z® =0

8. Haittu mepsanit dz u BTOpOit d*z nuddepernnans: QyEKIER
z = /In(z? — y?)

' 9. Cocrasuts YPABHEHMS KAacaTeJIbHOH IUIOCKOCTH M HOPMAJM K IIOBEpX-
HocTH  z = 42” + 24zy + 11y% + 64z + 42y + 55 B Touxe Mo(-1; 1; zo)

10. UccnenosaTs Ha skcTpeMyM GymKmmio  z = z° + y° — 9zy + 27




O1ueHoYHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MEepONPHITHS

3ADAHUE N 11 Bapumaar 24
KpaTHbie nnrterpansi

1. B mBoxmom mETerpasre Ff(xsy) dz dy meper T X IIOBTOPHOMY I PAcCcTAa-

()
BHETE OpPEAeIbl METerpMpoBaEma mo obrxacTtm (D), orpaawrI e HHON JOAESIMTI:

1) v =12 — 2, zy=2+/3 — /12 — x2, = =0, (xz > 0).
23 oy = |Mmial, 5 = 5.

2. IzMeHmTE NDOPAXOK HHTErPUPOBAHWS B WMHEHTerpAasie

Vv3—=x2

1/2 V2 VZ 1 V3 :
7= fax [ s@wat [ao [r@mavs far [ s a.
o o 1/2 ° :/5 (]
3. MIepeciAiTy K DONMAPHBIM KOOPDAMHATAM ¥ BBINHMCIINTE
//a:d:r:dy, D :{x* +3*® < bz, = > 0}.
[e=3)
4. BeramenmmTe IDIOUIAE DUTYPHEI, OCPDANNYSEHEON JIIAEIISMIA
1) v =2; wy==2?+5, ==k, === B

2) (2% + y*)%/2 = = - >.
5. BeramcimaTE MacCy IUIACTHHKM, 3aHMMAIIIIek ob6sracTes (D), mxpm zamascioix
MOBEPXHOCTHOM moTHOocTH J(x3Yy)

1) D : {y = 4z + 6, xz — 225 — 1 = O. x = —1}%, (s o) ==
2) D: {y<=z? v < 2vy}, S{xs) — B-
6. BanmcaTes TPOMHOI MHTEIrPAJI /f/ f(xs;y; =z) dedyd=

v)
B BHAE MOBTOPHOIO M PAcCCTaBUTEL OPEASIbl METerpupoBamms o obmactm (V),
OTPAHUSICHEOMR IIOBEPXHOCTIME:
1) =z = =2, 22 = y, r=4, y >0, == 0.
2) =2 4y =4, y=x2 + =2, 7 > O.
7. BeraucimTeE 06BeM Tera, OrpaHWIEHHOrO IMOBEePDXHOCT IMII:
1) =* +y* + 22 =1, =2 +2°2 +22=9, y<=, yw
2) z2=4—x° —®, zH+y=2, x>0, x>0, =
8. BeIamcimaTes MACCY Teaa, 3aEnmMAaiOlero obiacTs
V:{z* 4+ =22, =z 4+2z=2, >0, = >0},
27

ecrim 3axaaa obbeMHAs IIJIOTHOCTE Y{zxsys; z2) = ———ee—.
<? + y?
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3AODAHVIE N 13 Bapuaur 24

CKaﬂﬂpHOe U BEKTOpPpHOE nosne

1. HawrTm paGoTy CHIIOBOIO HOJIs
ﬁ(:z:; y) = {z + V=2 + v3); (v — \/;2 —+ y2)} BOOJEL AYTH IIJSIOCKOR
kpupoi L : = = 4cosit, y—4sint, (z > 0: wy > 0)
Mexnay Touxkamwm  (4; 0) m (03 4).
2. HanTu paGory CmMIOBOrO IOJI F = ¥ i+ z- _;——i— -k BOONEL
nyrm xpusoit L : = — cost, y = —sint, =z = 2%, t € [0; «/2].

3. HaiT™y DJOTOK BEKTOPHOTO Hoiisa A gYepes IMoOBEepPXHOCTSE S B CTOPOHY BHEIII-
Herl HOpMAaJIu

1) A= {0; wm; 3z}, Tme S— =acTE IJIOCKOCTH = + 2¥ + 2z = 2

_—ry

BhII)GBaHHOf:I KOOPpOAUHATHERIMUM IIJIOCKOCTAMM.

2) A = (V2= — y+7:r;)--;+(cos 224y)-F+(vInz + y—5z)-f:, roe S— Dos-
Has MOBEPXHOCTEL VCEUSHHOIO KoHyca z2 + y? = (x — 5)2%, = =1, x = 4.

33 A =3zxz-72—2x - _;—i— Y - k, T Ixe S— DmDoaHAas IIOBEPXHOCTL TeJia,
OTrpaHMYEeHHOTO HOBEPXHOCTIMMU =z+y+z =2, = =1, = =0, v =0, =z = 0.

4. HaiiTy MOAYyITE MMPKYIISSIIUWA BEKTOPHOrO Hojas A BOoOIbL KouTypa L

1) A= {(v —Iln(z + 1)); (2:18:—608:9)}7

— 3aMKHyTadA JIHHJAA Y — 102, xr =y

- — - z? +yZ +22 =9,
2) A=yz-2—xz-3H+xTcy-kK, L — {$2+y2:9_

vl

— zi+y7 =z
5. ITIlpoBepuTh, GynmeT X BEKTOPHOE IIOJIC A = . B TTOTEeH-

\/;2+y2+z

IumadbHBIM. B ClIiydae IIOJJOXKHTEeJIBHOIO oTBeTa HAWATHA €0 ITOTEeHIIMAJI.

W,

6. IlocTPOMTE IIOBEPXHOCTH YPOBHS CKaliapHoro nois U (x; y; 2) = 5(%/—2—17
7. HafiT OpOU3BOOHYIO CKAJIAPHOTO IIOJIS Ulx; w3 =) =@y — /=
B Touxe Mp(—4; 3; 1) B manpasileHum BekTOopa [ =572+ 7 — k

8. B Touke Mg(1;1/3; 1/+/6) maiiru yrosr Mex Ay BEKTODAMM — FDALAMEHTAMM
CKAITADHRIX MTOITel

U(xz;y;2) = =

xzyz’

Viz;y; z) = 2 + 9y% + 6 =2




OueHounble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MepONpHATHS




OueHounble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MepONpHATHS

Bomnpocksr:

J‘ 2,2x°
Tectuposan 1. MuTerpan paBeH

ne — .
X

neszasucumbl | 1. € +C

1 KOHTPOJIb

L[IOKO (PT3 2 6e2X +C

u PT4)

ledic
3.

ledic
4. 6 +

2x% +1
. (X* —4)(X* +1) .

2. YKaXuTe BEpHOE pa3IoKeHNE PAIlMOHAIBHONW ApOOH Ha CyMMY NPOCTBIX JIpo0eii ¢

HeompeaeNEHHBIMU KO3 UIIMEHTaMU

2x% +1 A B
2 _1\(x2 =2 3
1 X*=H(x+) x"-4 x°+1

2x% +1 A B C
2 2 = + t2
o (X' =4)(x"+1) x-2 x+2 x"+1

2x% +1 A  Bx+C
2 2 =2 +—
3 X=X+ x -4 x*+1
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2x% +1 A B Cx+D
2 2 - + t3
4. (X=X +1) x-2 x+2 x°+1

dx
3. Uurerpan ° 4C0SX+6SiNX+5 papen

X
1 tg§+6—\/27

In +C
J21 tg§+6+ﬁ
1. 2
- x2 +C
tg=+3
2. 92

3
Z(tg)2(+3j
—+C
3. 3

4 In|4cosx+6sin x+5|+C

4. YkaxuTe u3 NpCAJIOKCHHBIX MOJACTAHOBKY C TIOMOIIIBIO KOTOpOfI MOKHO U30aBUTCS OT HppauOHAJILHOCTU B

Isﬁ

——=0X
2
UHTETpaje (x+1) x

1 x=t*-1
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5.Cpennee 3naueHne HyHKINA
pen bymrn BBoa yncinoBoro orseta

f (X) =C0S* X & npomesxyTxe 1/2
[-712;0]

paBHsETCA
HECOKPaTUMOM pallMOHAIbHOMN

(poOHble 3HaYEeHWST BBOJAUTH
npo6sio, Hanpumep 17 / 6)

6.ITocne mpumMenenust hopMyJIbl 3 3 2 .
P dopary. 1. Zx3/x4~lnx‘f—zj'€/§-dx,
1

HUHTCTPUPOBAHUSA 11O HACTAM B OIIPCACIICHHOM

2
3 2
X - Inx dx ;
VHTETpae {\/_ TOJIy4ECHO 2. E/X_“ -In X‘f — IQ/; dx
BBIPAKEHHE y

3.3 3% _
3. Z\/x_-lnx—z_!.ﬁ/;-dx,

3 3%3/x
4. Zi/x_“-lnx‘f—z.l[TInxdx-

7.06nacts unTerpupoBanus D orpannyena muHusiMu Y = 1,y = X, X + Y = 4. PaccTaBbTe npesienbl HHTETPUPOBAHHS
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b d
j dy j f (x;y)dx

(oTBeT BBOAMTH O€3 CKOOOK Oe3 mpobeoB)

a= Ortger: 1
b= OtBer: 2
c= OtBeT: Y
d= OtBer: 4-y wiu -y+4

8. Haiinure mumomaas 00IacTy, IpeICTaBISHHOW Ha PUCYHKE

l.g :%+£ (npaBMAbHbIN)

4
2-S=E+£
3 2
3'S:£+£
12 8
4.S=E+£

6 2
5-S:E+£

3 4
6.5=E+£

3 8

9.BerunciuTe KpUBOJIMHEHHBINH HHTETPAJ J (y —l)dX + 5xdy o mipsiMoit L: y=4x+2 ot touku M;(-2;9) 10 Touku
L

M(0;8)

OtBer:  -46
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10. Haiimure porop BektopHoro mojst F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH Ge3 MPOGENOB, 63 3HAKOB «YMHOXKHTBY, OPTHI 0003HAYHTH CTAHIAPTHO: i,j,K)

rot F=__ 3i-j+7k__mam__ 3i-1j+7k__

11. Haitnute MOTOK BEKTOPHOTO I10JIS

F= (y-z% — 2X)i + (X’ + 8y)j + (x7° — 22)K  uepe3 BHELIHIO TOBEPXHOCT TMPAMHIEI, OrPAHHYCHHOMN
KOOPJIMHATHBIMH TIJIOCKOCTSIMHU M TUIOCKOCTBIO SX + Yy + 62 = 30

11=__600

12. Onpenenure Bua Bektoproro nons F= y2i — (x 2+ y¥)j+ z(3y* — 1)k
1. conenonmansHOE,
2. IOTEHIMAJIBHOE,
3. rapMOHHYECKOE
4. obmiero Buma  (TIpaBUIIBHEIH)

12. Mns pyuxuuu Z = Z(X; Y) usBectHO
!/ !
ZX(M) = Zy(M) =0
" . " . "
Zi (M) =5; 2, (M) =1, z(, (M) =-2
Torna Touka M
ABJIETCS TOUKON MUHMMYyMa
HE ABJISIETCS TOYKOU SKCTpEMyMa
ABJIETCS TOUYKOM MaKCUMyMa

SBJISICTCS CTAllMOHAPHON TOUKOH
HE SABJISIETCA CTALMOHAPHON TOUYKON
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DK3aMeH

[IpuMephl 3a/JaHUI Ha 3K3aMeH

Buier Ne X

. IBOMHOM MHTerpaJl B IOeKapTOBOM M IIOJIAPHOM CHCTeMax KOOPAMHAT.

2 .BrHUMCIIEHME T[IOTOKa BEeKTOpa dYepe3 3BaMKHYTYHD I[IOBEPXHOCTH.
dopmyria OcTporpanckoro — I'aycca.

3.PemTs MHTeTPaJb

'_\

X3 . 1 XZ
a) j;drxz X 6) {4‘1@3”)2 X.

4 . BElUMCIMTE I[JIomanb QUI'YPE, OI'PAaHUYUEHHOW JIMHUAMU

2y:\/§, 2xy =1, x=16.

5. PaccraBurh npenejbl MHTETPUPOBAHMS B IOBOMHOM  MHTeIpaje
[[fOcykMdy no o6nactu (D), orpanmuenHom smmHusMu Y=5-X°, y=1
(D)

6.PaccTaBuUTh npenejisl MHTETPUPOBaHMA B TPOMHOM  MHTeTrpaje

Mf(x;y;z)dxdydz no obmactu (V), OIpaHMUEHHOM MOBEPXHOCTAMU

v)
a) Z=/X"+Yy?; 6) z=2-Xx>—V?

B [IWJIMHAPUYECKON CUCTEME KOOPIMHAT.
7.HamTy NOTOK BEKTOPHOT'O IIOJIS

A=(X=Y)i+(2X+Y)j+ (2 +2z+4)k
uepes 3aMKHYTYIO OBEPXHOCTh X +2° =4, y=1, y=3
8.HamTu UMPKYJSLUMIO I[IJIOCKOTO BEKTOPHOTO IIOJIS 'ﬂ:(x+2yﬁ+(y—xﬁ

2 2
BIIOJIb KOHTYPa X +Yy =9, 0DOXOOUMOT O B TIOJIOXUTEJIEHOM
HalpapJIEHMM, MCIOJNIb3ySa GopMmysy I['puHA.
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9.HanT rpalMeHT CKaJISPHOT'O II0JIS
2

U(x;y;z)= zx——yl B Touke M,(1-12).

Ilepeyenp BOIIPOCOB Ul MOATOTOBKU K craye audd.3adera (dK3aMeHa)

HeonpeneneHHbli HHTErpaJl

Onpenenenne nepBooOpa3HON (PYHKIIMM W HEONPENeICHHOTO WHTErpalia, ero T€OMETPUYECKH CMBICI, KPUTEepHil
MIPaBUIBHOCTH Pe3yJIbTaTa HEOIIPEAEICHHOTO HHTEIPUPOBAHUSI.

Tabnuiia OCHOBHBIX HEOMPEACTICHHBIX HHTETPATIOB.

CBolicTBa HEOMPEAEIECHHOIO HHTETPaIa.

CBOMCTBO HHBAPUAHTHOCTH OCHOBHBIX Q)opMyn WHTErpupoBaHua. MeToJ noABEAEHU 1101 3HAK I[I/I(b(bepeHuI/IaJIa.
MeTOI[ HWHTCTPUPOBAHUSA 110 YACTIAM. OCHOBHBIE THUIEI HUHTCrpaJios, GGPYHII/IXCSI METOJAOM MHTCTPHUPOBAHUSA I10 YACTIAM.

Meton 3aMeHBl TIEPEMEHHONM B HEOIPEJEIEHHOM MHTETpale. OCHOBHOH TIPUHIIMI BBIOOpaA TMOAXOSIICH
noAcTaHoBkU. Cxema MpoBEACHUS 3aMEHbI IEPEMEHHOM.

AnreOpandeckue MOJACTAHOBKH ITPU UHTEIPUPOBAHUH UPPALMOHATIBHBIX (YHKIHH.
TpuroHomerpuueckre NOACTAHOBKY IPU HHTETPUPOBAHUN UPPAHOHATBHBIX (DYHKITUH.

CxeMa pa3liOKeHWs palMOHAIBHOM ApoOM Ha MpocTelimme ciaraeMbie. WHTErpUpOBaHWE MPABHIBHBIX |
HENPaBUILHBIX IPOOEH.

WnTerpupoBanre TPUTOHOMETPUIECKUX QYHKIIWH, YHUBEpCAIbHAS U TAHTCHIIMAIbHAS TIOJCTAHOBKH.

Hebepymuecst nuaTErpasibl, UX NIPUMEPHI.

OnpenesieHHbII HHTETpPaJ
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CxeMa coCTaBJICHUSI HHTETPAJIbHON CyMMBI M ONPEICTIEHHOT0 HHTErpajia sl JaHHOH (YHKIMK B JaHHOM WHTEpBaJe.
I'eomeTpuyeckuii cMbICH ONIPEEIEHHOTO HHTETpaa.

Teopema cymiecTBOBaHHS ONPEAEICHHOIO HHTErpaia.

CBoiicTBa ONpeIeIEHHOr0 HHTErpaa.

Teopema o cpenHeM 3HaYEHUH 11 ONIpEAeIeHHOro uuTerpana. CpenHee 3HaueHHe (PyHKUMU B HHTEpBAJIE.

Teopema o mpou3BOIHON MHTETpAJIa 110 IEPEMEHHOMY BEpXHEMY Ipeeny.

®opmyna Herotona — Jlefitbanmia. CX0ACTBO U pa3inyue ONpeeIeHHOT0 U HEONMPEIeIEHHOTO HHTETPAJIOB.

MeToapl BBIYHCIICHHS ONPEIEICHHBIX HHTErPaioB (HETOCPEACTBEHHOE, HHTETPUPOBAHHE I10 YaCTSAM, 3aMEHBI
TIEPEMEHHOM ).

OnpeneneHHe HECOOCTBEHHOTO HUHTCrpajia I10 6€CKOH€‘IHOMY MNpOMCKYTKY, €TI0 FeOMeTpI/IquKI/Iﬁ CMBICII.
CXO,I[I/IMOCTB HECOOCTBEHHBIX HUHTCTpajioB 1-ro poaa, Mpu3HaK CpaBHCHUS.

Omnpenenenne HecOOCTBEHHOTO MHTETpaia OT HEOTPaHUUYEHHOH (DYHKIIMH, €r0 TeOMETPUUECKUI cMbIcT. CXOUMOCTD
HECOOCTBEHHBIX HHTETPAJIOB 2-TO poOJia, MPU3HAK CPAaBHEHUSI.

dopMynbl Al BBIYHCICHUS! TUIOMIAACH TUIOCKHX (QHTyp, 00bEMOB TeJl MO IUIONIAJU MOTEPEYHOr0 CEYCHUSI M Tell
BpALIEHUS, JUIMH YT IUIOCKUX KPUBBIX U IUIOLIA/IEH TIOBEPXHOCTH BPALLCHHUS.

[Mpumepsl pusznyeckux 3aqad, penIeHUsi KOTOPBIX CBOJATCS K BBIYUCICHHSM OIPEJENICHHBIX WM HECOOCTBEHHBIX
HHTErPAJIOB.

DYHKINH HECKOJbKUX MepeMeHHbIX
Maiite onpenenenue npeaeiia GyHKIMH HECKOJIBKUX TIEPEMEHHBIX.

Chopmynupylite onpeieneHne YacTHBIX MPOU3BOAHBIX I (DYHKIIMU HECKOIBKUX NIEPEMEHHBIX.
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Yto Ha3bIBaCTCA I[I/I(b(bepeHHI/Ia.HOM (pYHKL[I/II/I HECKOJIBKUX IEPEMCHHBIX

B gem cocTosT moctarounsie ycnoBus auddepeHInpyeMocT! GyHKIIMA HECKOIBKHAX TTIEPEMEHHBIX ?

Kak HaxomsTcs WacTHBIE MPOW3BOAHBIE BBICIIHX MOPAAKOB? ChopMyIHpyiTe YCIOBHS PaBEHCTBA CMEIIAHHBIX

IIPONU3BOIHBIX.

Kak HIIYTCA KacaTeJIbHas IMJIOCKOCThL U HOPMaJIb K HOBCpXHOCTI/I?

CdopmynupyiiTe ompeneneHue 3KCTpeMyMma A (YHKIMM HECKOJbKHX INepeMeHHbIX. KakoBbl  HeoOxonumble

YCIIOBHS €T0 CYLIECTBOBAHUS?

ChopmynupyiiTe 10CTaTOUHBIC YCIOBHS CYIIECTBOBAHUS DKCTpeMyMa JUTst (QYHKIIUHU IBYX TIEPEMEHHBIX

[IpuBeauTe cxemy HaXOXKICHUSI HAMOONBLIETO M HAUMEHBIIETro 3HaYeHUsl GYHKIUH B 3aMKHYTOH 00JIacTH.

KpaTHbIe HHTErpaJjbl

Cxema cOCTaBJICHUS] MHTETPAIbHON CyMMBI J1s1 (DYHKIIMU JBYX ITEPEMEHHBIX B JaHHOU IJIOCKOH 00JIACTH.
Ompenenenre ABOMHOTO HHTETpaja M €r0 T€OMETPUIECKUNA CMBICIT
OCHOBHBIE CBOMCTBA JBOMHOIO UHTErpaa.

ChopmynupyiiTe TeopeMy O cpegHeM 3HaueHMM (QYHKIMM B IUIOCKOW obnactu, chopMmynupyiite ee
TreOMETPUUYECKHIA CMBICII.

[loHsiTHE TOBTOPHOTO WHTETpajia, BBHIOOP TMOpsAKAa HHTETPUPOBaHUs. BulumcieHue ABOWHOrO WHTErpajia B
JIEKapTOBOM cUCTEME KOOPANHAT.

3aMeHBbI IepeMEHHbBIX B JIBOMHOM WHTErpalie. SIko0naH mepexo/a oT AeKapTOBBIX KOOPIWHAT K TOJISPHBIM.
Cxema nepexojia B IBOTHOM MHTETpaJie OT IEKapTOBBIX KOOPINHAT K MMOJIAPHBIM.
[IpunoxeHus ABOMHOrO HHTErpaa.

CxeMa cocTaBIICHUS HHTGFpaJ'IBHOfI CYMMBI IS (byHKL[I/II/I TPEX NCPECMCHHLIX B HeKOTOpOﬁ obmactu TPEXMCPHOI'O
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MPOCTPAHCTBA.
OnpenereHre U 3alHITUTe OCHOBHBIC CBOMCTBA TPOWHOTO MHTETpajIa.

Teopema o cpefHEM 3HaYECHUU B TPOHHOM MHTETpAJIC.

CxeMa BBIYHCIICHUS TPOMHOTO UHTErpajia B IEKapTOBOM cUCTeME KOOPIUHAT.

dopmyna 3aMeHBl MEPEMEHHBIX B TPOWHOM HHTerpaie. SlkoOmaH Tmepexoja OT JEKapTOBBIX KOOPIUHAT K
MUITHHIPHYECKUM U C(HEepUIECKUM.

CxeMa mepexojia B TPOMHOM HHTETpaJie OT JEKapTOBBIX KOOPAWHAT K IIIUHIPUICCKAM H CHEPUICCKUM.
[IpunosxxeHus TpOHMHOTO UHTErpaia.

CxajsipHoe 1 BEKTOpPHOE IoJie
Onpenenenue ckanspHoro nois. [Ipumeps! ckpanspHbIX MoJei.

Omnpenenenne MPOU3BOTHON CKAISPHOTO TOJIS 10 HANPaBJICHUIO, ee GU3NUeCKUid cMbIcil. DopMyra BBEIUYUCTICHUS
IIPOU3BOIHOM 110 HAIIPABJIEHUIO.

[NonsiTHe rpagneHTa ckanspHoro nojs. CBs3b BEKTOpa-TpaMeHTa ¢ IPOU3BOTHON 110 HATIPABJICHHIO.
Omnpenenenue BEKTOPHOTo 11oJisi. PU3NUECKUe MPUMEpHI.

Omnpenenenue U GopMylia BHIYACICHUS TOTOKA BEKTOPHOTO TOJISI B BEKTOPHOW M KOOPJAWHATHOW (OopMax.
[oHsTHE AMBEPTrEeHIIMY BEKTOPHOTO NOJIs, ee (huznveckuii cMbici. @opMyra Jist BBIYUCICHUS TUBEPreHIHH.

®dopmyna Octporpajickoro — ['aycca B BEKTOPHOM M KOOPAWHATHOM (opMax Jisi BEIYMCIICHUS] TOTOKA BEKTOPHOTO
NOJIS Yepe3 3aMKHYTYIO TIOBEPXHOCTbD, PU3MUECKHIH CMBICT OPMYITBL.

@U3HYECKUI CMBICI HUPKYJSILUU HA IPUMEPE BEKTOPHOI'O OJISI CKOPOCTEW YaCTHL] TEKYILEH HKUIAKOCTH.
Omnpenenenue u GopMysia BHIYUCICHUS HUPKYJISLUN BEKTOPHOTO MOJISI B BEKTOPHOM M KOOPIMHATHON (opmMax.

[onsiTre potopa BekTOpHOTO N0, PopMysa HAXOKACHUS POTOpPa.
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o ®opmynsl Crokca u ['puHa, UX CMBICT.

e [loTeHIMANLHOE TIOJIE, TOTEHIIMAT U ero Haxox aeHre. CBONWCTBA MOTEHIIMATEHOTO TIOJIS.
o ConeHonpaibHOE TI0JIE, TOHATHE BEKTOPHOU TpyOKH. CBONCTBA CONICHOUIAITBHOTO TTOJISL.
e [‘apMOHHYECKOE BEKTOPHOE IOJIE U €r0 CBOWCTBA.

e Omneparop ['ammunbrona. 3anuck ¢ momouiplo oneparopa ['aMmuibToHa qUQQepeHInATFHBIX BEKTOPHBIX OMeparui
MEPBOTO MOPSIKA.

e Onmeparop Jlamnaca, rapMoHUYecKue (HyHKITHH.

5. Mertoanueckne yKa3zaHus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHusi

1. KontponbHas padora B cemMecTpe CTyIEHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX Pa0OT, COACPKAHHE KOTOPBIX OXBATHIBACT BCE pa3Jeiibl
mUCIHMITINHBL.  Kaxmomy cryneHTy BblaeTcs cBod BapwaHT. KOHTponbHBIE pabOTBhl TMPOBOAATCA B  Yachl
MPAKTUYECKUX 3aHATHH. 32 KOKAYI0 KOHTPOJIBHYIO pabOTy MaKCHMABHBIN Oaiil OmMpenensercss B COOTBETCTBHE C
PEUTUHT-TIJIAHOM JIUCHMILIMHBI.

Kputepun oneHku 3axanus:

banibl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCHMAJIBHOTO 0ajlia, MpeyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

2. N3 B cemecTtpe cTynenTs! BeinonssitoT 5 /13 no BceM pazgenaM nporpaMmsbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B
rpymnmne cBoil Bapuant W13, HoMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTA B CIIUCOYHOM COCTaBe
TPYIIIIEL.

[IpenogaBarens obecriednBaeT CBOEBpEMEHHOE TIOTyUeHHE CTyJAeHTaMu BapuanToB W13, a Takke

MPEJOCTABIISIET AIIEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bce N/13 pa3mernieHsl B 3IEKTPOHHOM Kypce T10
JTUCIIUTIIINHE.

W13 BEIMONHSIOTCS B OTAEIBHOM TETpaau, pH 0OPMIIEHNH KaXKIOTO 3a/IaHUsI 0043aTeITbHO YKA3bIBACTCS €T0
HOMED, MPUBOJIUTCS KPATKO YCIOBUE KAXKJOTO 3aaHusl. Perenne Kaxaoro 3aanus JJOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOUEHUEM MPOMEXKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
dbopmyn. /I3 mposepsieT npemnoaaBareib, BEAYIUi IpakTHIecKue 3auaTrs. CTyIeHThI TOJDKHBI BRITOTHUTE /13
JI0 KOHTPOJIbHOU paboThl o Teme. 3a kaxpoe M/[3 BeicTaBnstoTcs 6ayuibl, MAKCUMATBHBIN Oaill yKa3bIBaeTCs B
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PEUTUHT-IIIaHE.

Kputepun oneHkn 01HOro 3aaHNsA:

3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIlaeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTs MOTYT UCTIPABIIATh HEBEPHO PELICHHBIE 3a1aHUs U CaBaTh HA IIOBTOPHYIO NMPpoBepKy. [IpenogaBarens
MOJKET y4eCTh UCTIPABICHUS U JJOOABUTH OAIIIBI K MPEIBLAY M

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

B cemectpe crynmenTsl mpoxomar aBa pyOexHprx TectupoBaHus (PT3 m PT4) Bo BpeMs koH(epeHI-HEIenn B
CepeMHe M KOHIIE TEKYIIEero CeMecTpa COINIaCHO pacmucaHuio. PyOexnoe tectuposanme (PT) mpoBoamtcs B
KOMITBIOTEpHO# (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BpEMEHHU HAYWHAETCS ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTaxK, MpeIIECTBYIOMINN TECTUPOBAHMIO, HE
BXOJUT B yKa3zaHHOE BpeMs. CTyJeHT MOXKET 3aKOHUHUTH BBITIOJIHEHUE TecTa 10 ncTedeHns: OTBEJEHHOTO BPEMEHH.
PT namesneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWH, YMEHHWW W BIaJICHUH, MOJYYCHHBIX CTyIEHTaMH 32
OTIpE/ICNIEHHBIN TPOMEKYTOK 00yUYECHHSI.

Kaxprii BappaHT OuiieTa MOJCIUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHui.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIIEHHs M MOSCHEHUS NpoBOoAiT Ha Oymare. Ilo oxoHuanuu
TECTHPOBAHMsS IPEIOJIaBaTeIi0 BBIaETCS MAaTpUIla OTBETOB W CyMMapHbI pedtuHr 3a Tect. OOcyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIINH.

Kputepun oneHKH 0JHOTO 3aJaHNUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNE BBICTABIISAETCS | TeCTOBBIN Oai;
® 33 HEMPABWJIHHO BBIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs () 0anos;
e JUIA 33JaHUU C BBIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
[10CJIE/I0BATEIIbHOCTH IPEYCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememn 1o PT cTynmeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapuWaHTOM OmiieTa, KOTOPBIU
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MepompHusTHSDY, ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTYZEHTOM HEOTPaHHMYEHHOE YHCIIO Pa3.

OK3aMeH

DK3aMeH OCYIICCTBIISICTCA B COOTBETCTBUH C ITonoxxenueM o MMPOBCACHUH TCKYIICT'O KOHTPOJIA U
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npoMexxyTouHou arrectaunu TITY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OUIICTHI, BKIIIOYAIOIINE TCOPSTUICCKHIE
BOIIPOCHI U MpaKTHIEeCKUE 3a1anvs. [IpenogaBatens, MpoBepuB paboTy, B X0/I¢ YCTHOH Oeceibl CO CTYICHTOM MOXKET
3aJ1aBaTh BOIPOCHI [0 CAaMOMY OUJIETY, a TAKXKe JIOTIOJIHUTENIBHBIC BOIIPOCHI IO TEOPHUH U NPAaKTUKE. B uTore cryneHT
HaOWpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuMaabHO 20 6ammoB. OeHka 3a AUCHUIUINHY (OPMHUPYETCS KaK UTOTOBas
3a pabOTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MIPHUHSATOM IIKAIOHN OICHUBAHHS.

CryneHTsl, HE CAAaBLIME 3K3aMEH B CECCHOHHBIN MEPUO, MOTYT II€PECAATh €r0 B IIEPHOABI TUKBUAALNN
3a/I0JKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBepkIeHUM U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PC3YJIbTATOB 06yLICHI/IH B TOMCKOM NOJUTEXHUYECKOM YHUBCPCUTETC» U N959/0I[
OO yTBep>KIeHNU U BBEICHUH B JIeiCTBUE HOBOU peaakiu «[1010keHus 0 MPOBEICHUN TEKYIIETO
KOHTPOJIS U TpoMexyTouHol artectanuu B TITY » sk3ameH no ¢usuke npoBoIUTCS B YCTHOM popme.
CTy,I[eHTy BbIACTCA 3K3aMeHaHHOHHBIﬁ 6I/IJICT, COI[Cp)KaHII/Iﬁ TCOPCTUUCCKHUEC BOIIPOCHI, KAYCCTBCHHBIC 1
KOJIM4YeCTBEHHBIC 3aaun. Kaxplil Borpoc Ouiieta olieHnBaThes 6amioM (Bcero mo ounety 20 6aios).
DK3aMeH MPOXOANT B YCTHOH opMme.

CornacHo IIKaJIbI OLICHUBAHUA PE3YJIbTATOB

18-20 GammoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUECKOU AESTEIbHOCTH,
HEOOXOIMMbIe PE3YNIbTaThl 00yUeHHsI CHOPMHUPOBaHBI;

14-17 GannoB (XOpOIIO) - JOCTATOYHO IOJTHOE IIOHUMAaHHE MPEAMETa, XOPOIIHE 3HAHUS, YMEHUS U OIBIT IPAKTHYESCKON
JeATENEHOCTH, HEOOXOAUMBIE PEe3ylIbTaThl 00y4eHUs CHOPMUPOBAHEL;

11-13 GamnoB (YILOBJ'IGTBOpI/ITeHBHO) - IIpuemMjIeMO¢C IIOHUMAaHUEC MPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMCHHS U
OITBIT IPAKTHYECKON IEITEIBHOCTH, HEOOXOAUMBIE PE3yIIbTAThI 00yUeHHs CHOPMHUPOBAHEI;

0-10 6an0B (HEYIOBIETBOPUTEIBHO) - Pe3ynbTaThl O0YUEHHs HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBAHUAM.

Pe3y.]'II)TaTBI HpOMe)KYTOLIHOI\/JI aTTeCcraluu O(l)OpMJ'IfIIOTCS[ B€AOMOCTBIO 1 BHOCATCS B 3a4YC€THYIO KHUXKKY

oOyuaromierocs.




