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1. Poan JUCHHUILINHBI «MaTemMaTuka 2» B Q)OpMHpOBaHI/II/I KOMIIeTeHIIuii BBIITYCKHHUKA:

OnemeHt Cemectp Cocrapisilomue pe3yibTATOB 0CBOCHHUS (JIeCKPUNITOPbI KOMIIETEHLMH)
00pa3oBaTeIbH Kon
Ol MpOrpamMMBI KOMIIETEH I HanmenoBanue
(TUCHHIITHHA, um KOMIIETeH U Kon HanmenoBanue
MIPAKTHKA,
'MA)
YK(Y)-1.B1 Biiageer onplToM IPUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAyK
U MaTeMaTU4eCKUX METOJIOB M MOJeNel s pelleHus 3aaay
CnocobeH oCyIeCcTBIATh TEOPETHUYECKOT0 U MPHUKIATHOTO XapaKkrepa
[IOUCK, KPUTUYECKUH aHANU3 U YK(V)-1.V1 YMeer pelaTh 3a1a44 TEOPETUYECKOTO U MIPUKIATHOTO
VK (Y)-l CHUHTE3 I/IHq)OpMaL[I/II/I,v XapakrTepa
MIPUMEHSTh CUCTEMHBIN
R o YK(V)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MAaTEMaTHYECKUE
[OCTABJICHHbIX 33184 METOJIbI TEOPETHYECKOT'0 XapaKTepa
Maremaruka 2 2
Bnaneer MaTtemarnueckum anmapaTom auddepeHnnaisHoro
CnocoOHOCTh YUUTHIBATD Y MHTETPAIbHOTO MCYUCIICHUS [UIS IPOBEICHUS
COBpPEMCHHBIC TCHICHIIHNN OIIK(Y)-1.B2 TEOPETHICCKOTO HCCIICOBAHUS H MOJCITUPOBAHUS
Pa3BUTHS TEXHUKH U (bM3UYECKNX M XMMHUYECKHX MTPOLIECCOB U SIBICHUH, a TAKXKe,
TEXHOJIOTHH B 001acTH JUIsl peteHnst MpoeCCHOHATBHBIX 3a71a4
obecrieueHns: TeXHOCHEPHOI
0e30I1aCHOCTH,
OIK(Y)-1 U3MEPUTENLHON 1 YMeeT npuMeHsTh annapaT quddepeHnnaiIsHoTo 1
BBIYHUCIIUTEIBHON TEXHUKH, OIIK(Y)-1.y2 HMHTETPAJIbHOTO UCUUCIICHUS JUIsl PEIICHUS CTaHIaPTHBIX
MH()OPMAIMOHHBIX 3a/ta4
TEXHOJIOTH B CBOEH
npodeccrnoHabHOM 3HaeT OCHOBHbIE MOHATHS U TeOpeMbl T depeHnnantsHoTo
JEeSITEIBHOCTH OTIK(Y)-1.32 ncUYHCIeHUs (PYHKIIMH HECKOJIBKIX NEPEMEHHBIX 1
MHTETPAIBHOTO UCUHCIICHHS (DYHKIIMU OJHON M HECKOJIBKUX
HNEPEMEHHBIX

2. IMoka3zaTesu U MeTOALI OLICHUBAHNSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs M0 JUCIHILIHHE Kox pocrmxeHust HaumenoBanue pazaena MeToabl OLIEHHBAHUS
Kox HaumeHoBaHue KOHTPOJIMpPYeMoii JHCHUTNIUHBI (OLeHOYHBbIE MePONIPHUSTHS)
KOMIIeTeHIInN (MJIH ee
4acTH)
P11 | Buageer VK(V)-1 1. HeonpeneneHuslit KontponbHas paborta
MeToaaMu auddepeHINATEHOTO UCUUCTCHYSI (PYHKITH OIIK(Y)-1 MHTErpan U3




HECKOJIbKUX NEPEMEHHBIX; METOJaMU UHTETPaIbHOTO
HCUYHUCIIECHUS (PYHKIUHN OJHOM N HECKOJIBKHX MEPEMEHHBIX

2.0npeneneHubli u
HECOOCTBEHHBIN UHTETpa
3. IluddepennuanpHoe
UCYHCIIeHNEe PYHKIUH
HECKOJIbKMX MEPEMEHHBIX
4. KpaTHble HHTETpabl

5. DeMEeHTbl BEKTOPHOTO
aHaJIn3a

TecTupoBaHue — HE3aBUCUMBII
koHTposb LTOKO

P2 | Ymeer 1. HeonipeneneHuplii KontponbHas pabora
HaXOMUTh YaCTHBIE MPOM3BOJAHBIE H  AU(DPEpEHIHATBL, HHTErpa W3
HCCIIC0BATS (PYHKLIH HECKOILKIX NCPEMCHHbI; 2.0npeaencHHbIi 1 TectupoBaHue — HE3aBUCUMBII
BBIYHCIATH HEOMPEEICHHBIE, ONpEEeHHbIE, HECOOCTBEHHBIE, ) N
KpaTHble, KPMBOJIUHEHblE U IIOBEPXHOCTHbIE MHTErpAlbL; HECOOCTBEHHBIN HHTErpan | KOHTpoas LIOKO
YHCIIOBBIE XAPAKTEPUCTHKU CKAISIPHBIX M BEKTOPHBIX TOJIEH VK(Y)1 3. Iuddepennmanproe
OIIK(Y)-1 ucuuciaeHue GpyHKuun
HCCKOJIbKUX IICPEMCHHBIX
4. KpaTHble uHTErpasibl
5. DneMeHThl BEKTOPHOTO
aHaJI3a
P13 | 3naer 1. HeonpeneneHHslit KonTponbnas padora
OCHOBHBbIE 3Tallbl CXeMbI MOJIHOTO UCCIE0BaHHUs QYHKIMN MHTErpal U3
HECKOJIBKHX [IEPEMEHHBIX; OTIPE/IENICHHE HEOMPeIeNeHHOr0, 2. Ornpe e e b 1 TeCTHDOBAHNE — HE3ABHCHMEL
OMpPEIeTIEHHOTO, KPATHBIX, KPUBOJIMHEHHBIX U IIOBEPXHOCTHBIX 1P " p
UHTErpaoB, UX GU3NIECcKHil M FeOMETPUUECKHIl HECOOCTBEHHBIN HHTErpal | KOHTpois LIOKO
CMBICIT;0CHOBHBIE IOHSITHSI BEKTOPHOTO aHanu3a , opMyJibl VK(Y)-1 3.I[H(1)(1)epeHIII/IaJIBHoe
I'puna, Octporpazackoro-I'aycca u Crokca 1
puna, Octporpaj y OTK(Y)-1 HcYHClieHne QYHKIMI

HECKOJIbKUX MTEPEMEHHBIX
4. KpaTHble UHTETpaJIbl
5. DIleMeHTBI BEKTOPHOTO
aHaJIn3a

3. IlIkajga oneHuBaHus
HOpr}IOK OpFaHI/IBaHI/II/I OLICHUBAHUA peBy.]'II)TaTOB 06y’~IeHI/I$I B YHI/IBepCI/ITeTe peFJ'IaMeHTI/IpyeTCSI OTACJIIbHBIM JIOKAJIbHBIM HOpMaTI/IBHI)IM AKTOM —
«Cucrtema OIICHUBAHMS PE3YNbTATOB 00y4YeHHs B TOMCKOM MONUTEXHUYECKOM yHUBepcutere (Cuctema oreHUBaHUS)» (B IEHCTBYIOIIECH peIaKinum).



Hcnonb3yercs OalIibHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHJIAM
yueOHol nesrenbHOCTH (M3yueHue auctuminH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCs CyMMOHW O0ayuioB IO
pe3yJsibTaTaM TEKYLIEro KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTaliuy (MTOroBasi peTUHIoBas olieHKa - MakcumyMm 100 6amioB).

Pacnipeniesienrie  OCHOBHBIX M JIOMOJHHUTENBHBIX OajlJIOB 32 OLIEHOYHBIE MEPOINPHUSATHS TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTecTalluu
YCTAHABJIMBAETCS KaJI€HIapHBIM PEUTUHT-TNIAHOM JUCIUIINHBI.

PGKOMGHI[yeMaSI mKajaa aj1d OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CoorBeTcTBHE
“ Onpenenenne OIICHKH
3aaHUA TPAAMIHMOHHOI OLIeHKe
90%+100% «OTIUIHO» OTnnyHOE NOHMMAHKE MIPEIMETA, BCECTOPOHHHUE 3HAHMSI, OTIINYHBIE YMEHHS U BJIaICHUE ONBITOM MIPAKTUUECKON AEATEIbHOCTH,
HEOOXOIUMBIC PE3YJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, HX KAYSCTBO OIICHEHO KOJUYECTBOM 0AJUIOB, OJM3KUM K MAKCHMATbHOMY
70% - 89% ((XOpOI.HO» HOCT&TO‘IHO MOJHOC NOHMMAHUC MMPCAMCTA, XOPOIINE 3HAaHUA, YMCHUA U OIIBIT HpaKTI/I‘IeCKOI\/’I ACATCIBbHOCTH, HCO6XOILI/IMLIG Pe3yiibTaThl
o6yquI/m C(I)OpMI/IpOBaHI)I, Ka4eCTBO HU OAHOTI'O M3 HHUX HEC OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aJ'IJ'IOB
55% - 69% «Y OBJL» [TpuemneMoe MoHUMaHUE MTPEAMETA, YAOBIETBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JNeITeIbHOCTH, HEOOXOAUMbIE PE3YJIbTATHI
06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM 0aIoB
0% - 54% «Heynosiu.» Pe3ynbTaThl 00y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM
[IIxana nj1s1 ONEHOYHBIX MEPOINPUSITUI DK3aMEHa
%
CoorBercTBHE
BbITNIOJIHEHH Sl [JK3aMeH, .
N TPaIULMOHHOMN OnpenesieHue OueHKU
3alaHui 0aJyn
OLICHKe
IK3aMEHa
90%+100% | 18 =20 | «Otauy"o» |OTIMYHOE NOHUMAHUE IPEAMETA, BCECTOPOHHHE 3HAHMSI, OTJINYHBIE YMEHUS U BIIAJIEHUE ONBITOM
MPAKTUYECKON JIEATETbHOCTH, HEOOXOUMBIE Pe3yIbTaThl 00yueHUs cPOPMUPOBAHBI, UX KaYECTBO OILICHEHO
KOJMYECTBOM OaJIOB, OJM3KUM K MAaKCUMAIIbHOMY
70%-89% | 14+ 17 «Xopomoy» | JlocTaTOYHO MOJHOE TOHUMAHUE NIPEAMETA, XOPOLINE 3HAHUSI, YMEHUS U OIBIT IPAKTUYECKON JIESITENBHOCTH,
HEOOXOMMBIC Pe3yIbTaThl 00yUeHUs chOPMUPOBAHBI, KAYECTBO HUA OJHOTO M3 HUX HE OIIEHEHO
MUHUMAaJTbHBIM KOJIMYECTBOM OAJIJIOB
55%-69% | 11 +13 «YnoBi.»  |[IpuemiemMoe moHMMaHuE MPEIMETA, YIOBICTBOPUTENbHbIE 3HAHUSI, YMEHUSI U OTBIT MPAKTUYECKOM
NesTeNbHOCTH, He0OXOIUMbIE Pe3yabTaThl 00yueHUs: CHOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OIIEHEHO
MUHUMAJIBHBIM KOJIMYECTBOM 0aJIIOB
0% - 54% 0+10 «Heynosn.» |Pe3ynpTaThl 00yueHUs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI




OneHovHbIe
MEPONpPUATHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

KoHntposbna
s pabota

KonTpoabHas padora Nel mo treme «HeonpenejeHHbIH MHTErPaD»
BAPUAHT Nel

xdx sin  3xdx
1| —. 2. | ——. 3.
| s st ax foptid
2X
eer ixz : 5. [xJ1-x?dx- 6. [(L+x)sin2xdx .
7.I xadx . 8. Isin 4y dx- 9. IM(
(X+1)(x+3)(x+5) oS 6X \/x>3+4

KonTpoubnas padora Ne2 no teme «OnpeneeHHbI HHTErpamn
BAPHUAHT Nel

T 1
1. j(2x+sin 2x)dx 3. _[\/4X—2dx
° 7

1

X
5 J'xe " I
0 X% + X

1. Breruucnuth HECOOCTBEHHbBIE HHTErpajibl WX YCTAHOBUTH UX PACXOAUMOCTE!:




OneHovHbIe
MEPONpPUATHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

o0

x2dx LIn x
——dx
0 e 0 !w/x

3

2. Beruucnutk miomans GUrypsl, OrpaHMuEHHON JTHHHUSIMH
a) y=x3, y=x2, x=-2,x=I.

6) p=3-2c0sP, p= %

T
3. Berumcauts mMHy ayru kpusod  y = 1-Insinx, ot x =0 g0 x = Z

KonTpoubnas padora Ne3 no teme «KpaTHbie HHTErpajib»
BAPHUAHT Nel
1. U3meHuTH NOPSIOK UHTETPUPOBAHMUS:

1 4-x
j dx j f (x, y)dy
0 X—4

2. PaccTtaBuUTh TpaHUIIBI HHTETPUPOBAHUS

_Uf(x, y)dxdy D: y=x, y=2x, x+y=6
D

1. Haiitu muiomaap GUrypsl, orpaHU4eHHON JIMHUSIMHU: X2+ y2 -2x=0,




Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
MepOonpusTUs

y=x, y=0.

2. Haiitn 00beM Tela, OrpaHUYCHHOTO YKa3aHHBIMHU ITOBEPXHOCTSAMHU:
2, .2 2, 2_ .2
x"+y —-8x=0, x"+y =2, z=0.

3. HaiiTu Maccy Tena, OrpaHUYEHHOTO MTOBEPXHOCTSIMH :
x> +72°=1, y=0, y=1,ecin  p(X, y,z) = k(x> + y* + Z%).

Kontpoabsnas padora Ne4 mo reme «jieMeHTbI BEKTOPHOI0 AHAJTH32)
BAPUAHT Nel
1. BoumcnuTh KpUBOIMHENHBIN unTerpan 1'° pona
'[(1+x2)dl,me L:x*+y*=ay.
(L)
2. Bpraucnute paboTy cuitoBoro nodis. [IpoBepuTs 3aBUCHT I UHTETPAN OT TPACKTOPUH UHTETPUPOBAHUS?
Ecnu He 3aBUCHUT, TO YIIPOCTUTH BBIYUCIICHUS.
[(y=D)dx + x*y?dy, tnie L : AB; A(L0); B(0,2).
(L)
3. BbIUMCAUTH TOBEPXHOCTHBIN UHTETPAJ ﬂ dS, rae S — 9acTh IIOCKOCTH
(S)
X+ Y+2Z =a, 3aKJII0YeHHas B IEPBOM OKTAHTE.
4. HaiiTi MOTOK BEKTOPHOTO TMOJIS A=4i - 9T Yepe3 BHEMIHIOK CTOPOHY ITOBEPXHOCTH
napa6osIon1a BpaleHns Y = X° + Z°, orpaHuy. IWIOCKOCThI0 Y =4, ipu X < 0,2 >0.

A=(x+Inlz)i +(y+InxJ+ @ +Inly)k. divA=? ,rotA="?

o




OneHovHbIe
MEPONpPUATHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI




O1eHOYHbIe
MepOonpUsITHS

IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 32JaHHIH

U3.

3AIAHME N 9

Bapuanr 22

Heonpegenenubiit unTerpan

2

=

3 — 2 ctg® Z i

/’ sin 9z dz 9
5 + cos? 9z ’ cos? z
dz 4 e* dz
z Inz In’(Inz) ' Vver +1
z% dz [ . dx
-(7:1:3—_'_5)4 6. / sm(l/a:) ;?
(1-22%)2dz g dz
é’"m ’ /1 — 922 /1 — arcsin 3z
T
/ BT 10. /13 -V Tz — 9dz
22
/(:1:2 +3)-e"* dz 12. Mf
cos? z
/(:z'-{—ﬁ)-cos(i:z:d:u 14. arcc;)_;z-d:c
-z
/_,’ -cos 3z dz 16. /ln(z +Vz2—4)dz
/ dz 18 dz
22 + 8z + 12 © ) VI=8z —4u?
[ (z+4)dz 2 (6z — 1)dz
7 —2%- 6z — 22 ' Vz2 + 3z + 8
z?~-2z+1 dz 99 (zx—1)dz
234+ 2z2 + o z% + 5z

Yal 4 8
24. /Md,

_/ 823 — 125 T'(lrl.-\"/i)
/‘ z3 — 522 4 5z + 23 ; %o dz
axr D. —_—
(z=1)(z+1)(z—5) Ve+141
ta+ vy i
TR dz 28. e
z2 - Yz VE+2+4++/z+6
/ _\/1:2 —3dz 30 z?de
. z T /)R
/ dz 32 /’ 4 (1:) d
cos? [ —
cosdz sin’z = ALl
/‘ dz 34 / dz
2sinz — Jcosz ’ 44+ 3cos’z
- / \a/;inza: cos® z dz 36. - :i:f
v ~aTCg2T

e dz

’ ver ==y

38. /zs -arctg z dz




OneHovHsbIe IIpuMepsI THNOBBIX KOHTPOJILHBIX 3a1aHHI
MepONpPHUSTHS

3anaHne N 10 Bapuanr 20

Onpegenentblit uHTerpan

1. BorarcauTs onpenenéHHble METETPAbI
4 1 2

3 /14;2\/5(12 2) fmdl‘ 3) /]n(i€+m)dz
2

/2 1/2 0
d z* dz dz
— 5 —_ e
Y /'—Scosx ) /z*—l 6) /1+\/’z+1
-1

0 0

8

2. Haii1m cpensee 3sHaverne GYHKUMRA B YKa3aHHBIX HHTEPBANIAX

1) y=cos®z, [0; 7] 2} = [0; 2]

et 41"
3. OueHMTH 3HAUCHHS HHTEIDAJoOB
3 1

) /:/(T,Z —2z)2dz 2) /::2 Inz dz
0 1/e

4. cenenosaTh Ha CXOLUMOCTD HECOGCTBEHEBIE WHTErPAJIbl
1

1)/‘ zdz 2)/ dz
U 16244 1 m

oo
/ dz 5 / In(1 + V=5
e = -
/ Ve (z+3)(z+6) in s 1
5. Haitu mmomans GUrypsl, OrPAaHMYEHHHON JWHASIMA:
s o,
1) y:; ? 2) p=4cosp, 3) z = 3cost,
| Z:(, i "1 p=6cosep. y =4sintcos?t, t€ [0;m/2].
6. HaitTi 06BEM Tema, 00Pa30BAHEOTO BPAIICHEEM UIYDDI, OTPAHMTICHEOI
yxasauHEME nuEusami: 1) - Bokpyr ocn OX,  2) - Boxpyr ocu OY:
. =,
¥y =4x/3, b R
1) ’ i _347/ 2) | y== +sin’z,
e 0<z<m
7. BRINMCARTD MUIMHBL YT KPABBIX
z = €' (cost + sint),
1) L: | y=arcsinz++1— 22 2) L: | y=¢' (cost—sint),

| /6 < p < 7/4

8. BeprukanpHas mWIOTHHA MMeeT GopMy NMOIykKpyra pammyca 3 m. HaiTu
CUITY RaBIEHUS BOMABI HA IUIOTHHY.




OneHovHsbIe IIpuMepb! THIOBBIX KOHTPOJIbLHBIX 3aJaHHIT
MepONpPHUSTHS

3AIIAHME N & * Bapmant 13
DyHKUMM MHOTUX NEPEMEHHbIX

1. HaiiTa u m306pa3suTs 06;1acTH onpenesieHAs QYHKIIHA:

2 i §
1) z=1In(5-102> - ¢* 2) 2= ———
2. HaitT 7acTHEE OPOMSBORHEIE 2, ¥ z, QYHKIMHK

B z= it A N 2) z=sin :z: 23

T \3v 4z T a2~ by :

; — Y/ cos(3y — z2)

— £CO8 2z __ t R ¢ - 4) z= (1: y) - COS(

X xm gy-ln(y" 1) 9) arctg 3¥-% sinlny

'

,
3. HaliT 9acTHbIC IPOU3BOAHBIE Z, X Z,

CIIOXHON DYHKIHR

z= e 8 roe u = ct, : v—y
~ arctg (u)’ W R g Bl

4. HaiiTu TpOU3BONHYIO z;, ecin
z=+/A+cig (zlny), rme z=T7% y=+41

5. Ham M3BONHEIE i " &

: T 0! — -_—

P = oz dz
z=sin(y/zy — ), rme y=In(z?+4)

6. HaitTn npowssonnyio y HesBHOR dymknmu y(z), 3aaHHOR BHIPAXEHHEM

1) 353/—g~2"’=\/(ﬂc—.74)5
2) (3) — \/y = arcsin 3z

eciia

7. HailTy 9acTHBbIE NPOU3BOAHBIC Z; W Z, HEABHOH QyHKImMM z(Z,Y), 3aKaH-

HOM BBIPaXEHHEM e /= +cosz —4zytz® =0

8. Haittu nepsrit dz u Bropoit d*z maddepeRnmans: GyEKIER
z = y/In(z? — y?)

9. Cocrasuts YPaBHEHMS KAaCATEJIbHOH IUIOCKOCTH M HODMAJH K IIOBEpX-
HOocTR  z = 42 + 24zy + 11y + 64z + 42y + 55 B Touke Mo(—1; 1; z)

10. UccrenosaTs Ha sKkcTpeMyM GyEKIMI0O 2z = z° + 3% — Qzy + 27




O1eHOYHbIe
MepOonpUsITHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

3AmAHEE N 11 Bapumanr 24
KpaTHbie unTerpansi

1. B nBoitmoMm wHTerpase / / f(z;y) dzdy mepeirTm x moBTOPHOMY U paccTa-

(D)
BUTE TPefeslkl MHTerpuposarms mo obmacti (D), orpamriennoin yusmsMm:

1) y=+12—-27, y=2/3-12—22, z=0, (z > 0).

2) y=|lnz|, y=5.

2. VaMeHUTE NOPSANOK MHTETPUPOBAHAS B MHTErpaJie

/2 V2 1 V3 3—z?
J=/d:c / f(:n,y)dyJ.-/dz/f(z,y)dy+/dz / f(z,y) dy.
0 0 1/2 0 vz 0

3. epeiiTt K TMONAPHEIM KOOPAWHATAM ¥ BEIUMCIIUTE

//zd:cdy. D:{z* +y* <bzx, z >0}
(D)
4. Borauenuts miomans GUTYph, OPPAHMYIEHHOR IHHMAMA
1) =2 y=z>+5, z=1, z=3.
2) (z? +97)32 =z 4.
5. BermemuTe Maccy muiacTuHKM, 3aHMMapInei obnacts (D), mpm samammosi

;
TIOBEPXHOCTHOM INIOTHOCTH J(Z3Yy)

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

6. 3anucaTs TPOMHOM MHTErpas /f/ flz;y;2) dz dydz

V)
B BAle IIOBTOPHOIO M PAacCTAaBUTH HPEAENsl MHTerpupoBarus ro obnactu (V),
OTPAHWYICHHON TIOBEPXHOCTIMMA:

1) z=2?, 2z=y, z=4, y>0, z>0.
2) 284y’ =4, y=vzZ+22, y>0.
7. Beraucimre 06BeM Tena, OrPaHIeHHOT0 TOBePXHOCT AMU:
1) 2 +y’+22=1, 22 4+4y° +22=9, y<z, y>0, z>0.
2) z2=4—-2" -y, z+y=2, z>0, y>0, z2>0.
8. BrramermTs Maccy Tena, 3aHMMAKINEro ofiacTs
V:{z’+y' =2z, z+2=2, y>0, >0},
K

ecnu 3azaHa ofbeMHAs IUIOTHOCTE  Y(z;y5z) =




OneHovHsbIe IIpuMepsI THNOBBIX KOHTPOJILHBIX 3a1aHHI
MepONpPHUSTHS

3AIAHME N 13 Bapnant 24

CKanﬂpHOG W BEKTOpPHOE nojae

1. Hasttu paboTy curoBOro moss

F(z; y) = {4+ V22 +9%); (y— V/z2+y%)} BIomb AyrE MIOCKOH
kpusoit L: z =4cost, y=4sint, (z>0; y>0)
mexny Toukamz (4; 0) = (05 4).

2. Ha@Tn paGoTty cu0BOrO NOIA F= Y- itz ; +z - k Booms
nyrm kpusoit L : x=cost, y=—sint, z=2¢, te€0; /2]

3. HaliTé mOTOK BEKTOPHOTO IOJIA A yepes IMOBEPXHOCTL S B CTOPOHY BEELI-
Hell HopMaJiu
1) A={0; y; 3z}, rme S— wacTe miockocTH T +2y+ 2z =2,
BLIPE3AHHON KOODAUHATHREIMM IIOCKOCTAMMU.

2) A= (V22 = y+7:z:)~{+(cos 224y)-j+(vInz F y—5z)~i.:., roe  S— momn-

Hast OBEDXHOCTh YCeUSHHOTO kKomyca z°+y? = (z—5)%, z=1, z=4

3) A=3zz-i-2z -_7+ Y- kE, thme S— momHAT MOBEPXHOCTH TeNa,
OTPaHWYEHHOTO HoBepxHocTAME 2+y+z =2, z =1, =0, y=0, z=0.
4. HaitTi MOXys b IMPKYJIALMYA BEKTOPHOTO MO A Broms xourypa L

1) A={(y-lnjz+1)); (22~ cosy)},

L — 3aMKHyTas jquHmS y =z°, T =y .

e % e " 2 din2
2) A=yz-1—zz-j+zy-k, L - {:c+y B ity

2 +y? =9.
- z?-{— 7 zl:
5. IlpoBepnuTsb, 6ymeT 1M BeKTOpHOe moime A = —]#t—: TOTEH-
/x.. + y‘Z + 22

OUAJBHBIM. B ciiydyae IOOXHTEIBLHOTO OTBeTa HANTH €ro MOTeHINAI.

6. TlocTPOUTE MOBEPXHOCTH YPOBHs cKangpHoro nois U(z; y: z) = %—‘/——y——l)—

7. HaitTa npon3BonEyio ckanspeoro nons Ulz; y; z) = ¢y —z/z

B Touke Mo(—4; 3; 1) B manpasmennns BekTopa =051+ j— k

8. B Touke Mo(1;1/3; 1/+/6) maitTer yros Mexy BeKTODAMHU — FDaAMEHTAMA
CKATIIDHRX TOJeR

1
U(z;yi2) = —, Vizgsy2) =2+ 9% +62°




OneHovHbIe
MEPONpPUATHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI




Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
MepOonpusTUs

Bomnpocksr:
x%e? dx
Tectnposan 1. UnTerpan I paBeH
ue — .
nesasucumel | 1, &7 +C
1 KOHTPOJIb
[HOKO (PT3 5 6e>* +C
u PT4)
1 .5
~e* +C
3.2
1 .,
~e™ +C
4. +
2x% +1
y (x> —4)(x* +1) y
2. YKaXuTe BEpHOE Pa3JI0OkKEHUE PAIHOHATBLHON JpooH Ha CyMMY MPOCTBIX Jpo0ei ¢

HeomnpeaenéHHbIMU KO3 hULneHTaMu

2x2 +1 A B
2 2 =2 3
1 X¥*=4)(x"+]) x"-4 x"+1

2x% +1 A B C
2 2 - + T2
7 (X" =4)(x"+1) x-2 x+2 x°+1

2x% +1 A Bx+C
2 2 =2 +—
3 (X*=4)(x"+1) x" -4 x°+1
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2x* +1 A B Cx+D
2 2 - + T2
4 (X =4)(x°+1) x-2 x+2 x°+1 +

dx
3. I/IHTeraJI 4COS X+6S|n X +5 paBeH

X
1 n tg§+6—\/§
V21 tg§+6+\/ﬁ

+C

1. +

2+C

X
tg —+3
2. g2

3
2@g;+3)
~ < J,c
3. 3
In|4cosx+6sin x+5|+C

4

4. YKkaxuTe u3 MPEATOKCHHBIX ITOACTAHOBKY C ITIOMOIIBIO KOTOpOfI MO>KHO M30aBUTCS OT HppaivuOHAJIIBHOCTHU B

f 5Jx+1

——=0X
2 Iy
WHTETpaje (x+1)7-vx
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MeponpusiTUsi
1. Xx=t*-1
2 x=t?
2= X+1
3 X +

5.Cpennee 3nauenvie dbyaxipmu
peA bynx BBon uncnoBoro orseTa

f (X) —=COS° X B MPOMEKYTKE 1/2
[/ 2;0]

paBHseTCS
HECOKPaTUMOM pallMOHAIILHOMN

(IpoOHbIe 3HAYCHUS BBOJAHUTH
1po6bto, Hanpumep 17 / 6)

6.IToce npumenenus GopMyJIbI 3 3 2 .
P dopny 1. Zi’/x“ -Inx‘f—z.fi“/;-dx,
1

HUHTCTPUPOBAHUA 110 HACTAM B OIIPCACIICHHOM

2
3 2
HHTETpaJe J.\/; -Inx dx IIOJIy4YEHO 2. 3y r J‘ 30 Ay
] Ix* -In x‘l \/; dx
BbIpa)KE€HHE '

3 37
3. Z3xInx==|3x-dx;
4 4'!‘\/_

3 3 3x
4, Z{*/Jx_“-ln x‘f —ZJI.TInX dx -
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7.06nacte unTerpupoBanus D orpannyena muausamu y = 1,y = X, X + y = 4. PaccraBbTe npeaesbl HHTETpUPOBaHUS

b d
Jay] £ (y)dx

a ¢
(oTBeT BBOANTH 03 ck0OOK Oe3 TpobeoB)
a= OtBerT: 1

b= Ortser: 2

c= Otgert: Yy

d= OtBert: 4-y unu -y+4

8. Haiiaute muiomiaap 00acTH, MPEACTABICHHON HAa PUCYHKE

2 P
l.SZEJrﬁ (npaBMAbHbIN)
6 4
Z.S:E+£
3 2
3.5.m, V3
12 8
T 3
4.S==+12
6 2
5.S=E+£
3 4
3 8

9.BrrunicnuTe KpUBOTUHEHHBIN HHTETPAT _[(y —l)dX + 5xdy no mipsiMoit L: y=4x+2 ot touku M;(-2;9) no Touku
L

M>(0;8)

OrTBer: -46
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10. Haiimgure porop BekropHoro moiist F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH Ge3 POOENOB, 63 3HAKOB «YMHOXXHTDY, OPThI 0003HAYHTD CTAHAAPTHO: 1,],K)

rot F=_ 3i-j+7k__wmam__ 3i-1j+7k__

11. Haiinure MOTOK BEKTOPHOTO IMOJIA

F= (y-2% — 2X)i + (X’ + 8y)j + (x)° — 22)k  uepe3 BHENIHIOO MOBEPXHOCTH ITMPAMH/IBI, OrPAHHYCHHOMN
KOOPJAMHATHBIMHU IJIOCKOCTSIMHU U TJIOCKOCTBIO SX + Y + 62 = 30

I1=__600

12. Onpenenute By Bektoporo noas F= Y2 — (x 2+ y3)j+ z(3y? — 1)k
1. comenonmansHOE,
2. IIOTEHIIUAJIbHOE,
3. rapMOHHUYECKOE
4. obmiero Buma  (TpaBUIIBHBIN)

12. lns pynxumu Z = Z(X;Y) u3BecTHO
! !
zy(M) = Zy(M) =0
" . n . n
2 (M) =5; 2, (M) =1, 23, (M) =-2
Torna Touka M
SBIISIETCS] TOUKOW MHUHUMYMa
HE SBJISIETCS] TOUKOU 3KCTpeMyMa
ABJISIETCA TOUKOM MakCUMyMa

SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIIETCS CTALIMOHAPHOM TOYKON




Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
MEpOnpUsTUs

Hud.

3aueTr

[IpuMepbl 3a/]laHU Ha 9K3aMeH

TIy AnddepennupoBaHHbIi 3a4yeT (JK3aMeH) Kypc 1
Buaer Ne X
1. IpoMHOM MHTETrpaJl B IOEeKAapTOBOM U IIOJISPHOM CUCTEMax KOOPAMHAT.
2 . BeHIUMCJIEHME TIIOTOKa BEeKTOpa uYepe3 BaMKHYTYI I[I0BEepPXHOCTb. dopwmysa
OcTporpanckoro — Iaycca.

3.PeunTs MHTEeTPAaJIH
2

X X
a) | ——=dx; 0) | ———dx.
B Iy ey
4 . BEIUMCJIUTDL [JIOWAAb OUITYPH, OTPAHUUEHHOM JIMHUAMU
2y:\/§, 2xy =1, x=16.

5. PacCcTaBuTh IMpelesitl MHTEeIPUPOBAHMSA B IOBOMHOM MHTETpAase J]f(myﬁhdy
(D)
o 2
no obmactu (D), orpanmuennon smuamavu y=5-x°, y=1.
6.PaccTaBuUTh npenesisl MHTETPUPOBAHNA B TPOMHOM MHTeTrpase

m'f(x;y;z)dxdydz no obmactr (V), OIpaHMUEHHOM MNOBEPXHOCTAMU

V)
a) z=x"+Yy"; 6) 2=2—X>—V?

B [IWJINHIPUYECKON CUCTEME KOOPIUHAT.
7.HamT mOTOK BEKTOPHOT'O II0JII

A=(X—V)i+(2X+VY)j+(x%+2z+4)k
depes 3aMKHYTYIO TOBEPXHOCTh X° +2° =4, y=1, y=3
8.HalTu UMPKYJSLMO I[JIOCKOTO BEKTOPHOTO I[10JIA _Kz(x+2yﬁ+(y—xyj BIOJIb

2 2
KOHTYPa X +Yy =9 ’ 0OXOOUMOTO B IIOJIOXUMTEIJIBHOM HalpaBJIEeHUN,
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UCIHoJib3ya ¢opmysty I'puHa.
9.HamT rpaiMeHT CKaJISPHOT'O I0JIS
2

U((x;y;z) = X—yl B Touke M,(1-12).

[lepeyeHb BOIIPOCOB UL IIOAINOTOBKHU K crnaye audd.3adera (3K3aMeHa)

HeonpenesieHHblii HHTErpaJ

Onpenenenne TmiepBooOpa3sHOW (YHKIMKM W HEONPEAENCHHOTO WHTETpalia, ero TEeOMETPUYECKHA CMBICI, KpUTEepUit
MPaBUIBHOCTH PE3yJIbTaTa HEOIIPEACICHHOI0 MHTETPUPOBAHMS.

Tabmuiia OCHOBHBIX HEOIPE/ICICHHBIX HHTEIPAJIOB.

CBolicTBa HEONIPEAEIEHHOr0 HUHTErpaIa.

CBOICTBO MHBAPHUAHTHOCTH OCHOBHBIX (1)0pMyJI HWHTETrpupoBaHus. MeTo]l oABEICHUS 10T 3HAK zu/l(b(pepeHuHana.
Metoa nHTerpupoBanus 1o yactssM. OCHOBHBIE THITBI HHTEIPAJIOB, O€PYIINXCS METOIOM MHTEIPUPOBAHUS 10 YaCTSIM.

MeTo/1 3aMEHBI IIEPEMEHHOM B HEOIpeIeieHHOM nHTerpaiie. OCHOBHOM NMPUHIIMIT BBIOOpA MOAXOAIICH moacTaHOBKH., CxeMa
MPOBEICHUSI 3aMEHBI IEPEMEHHOM.

Anrebpandeckre MOACTAaHOBKH NPH MHTEITPUPOBAHNHN HPPALMOHATIBHBIX (PYHKIHH.
Tpuronomerpuueckre NOACTAHOBKY TIPU HHTETPUPOBAHUN UPPATHOHATBHBIX (DYHKIIUH.

Cxema pa3ioXeHHsl palioHaNbHON ApoOu Ha mpocTeilmue ciaraemble. VHTerpupoBaHWE NPABWIBHBIX M HEMPaBUIIBHBIX
JIpo0eii.

WHTeTpupoBaHie TPUTOHOMETPUIECKUX (PYHKINN, YHUBEpCAIbHAs U TAHT€HI[MAIbHAs TOJACTaHOBKH.

Hebepymuecs uaTErpanbl, NX TPUMEpPHI.




OneHovHbIe
MEpPONpPUATHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

OnpeaesieHHbIN HHTErpaJ
Cxema COCTaBIICHUS] HHTETPAIIBHON CYMMBI U OIIPEISIICHHOTO UHTETpaia Jijisl TaHHOW (DYHKITUH B JTAaHHOM HMHTEPBAJIC.

T'eoMeTprueckuii CMBICH ONpeeIEHHOI0 UHTErpasa.

Teopema cyleCTBOBaHHUS ONPENEICHHOTO HHTErpaa.

CBoiicTBa OMpeaeIeHHOT0 HHTETpaa.

Teopema o cpeqHeM 3HAUYECHHUH AJIsl ONpeieieHHOro HHTerpana. CpenHee 3HaueHHe QYHKIUU B MHTEpBAJe.

Teopema o MpOU3BOIHON MHTETPANIA TT0 TIEPEMEHHOMY BEPXHEMY TpEIETy.

®opmyna Herotona — Jlerioauna. CX0ACTBO M pa3jinyue OMPESIICHHOTO U HEOMPEISIICHHOTO HHTETPAJIOB.

MeTo/1pI BEIYMCIICHHUS OTIPENETICHHBIX HHTETPANIOB (HETIOCPEACTBEHHOE, HHTETPUPOBAHHE 0 YaCTSIM, 3aMEHBI TIEPEMEHHOM).

OmnpeneneHne HECOOCTBEHHOTO HMHTErpajia MO OECKOHEYHOMY MPOMEXYTKY, €ro IeoMeTpuyeckuil cmbici. CXOIUMOCTh
HECOOCTBEHHBIX MHTETPaJIOB 1-TO poja, NpU3HaK CPaBHEHHUSL.

OmnpeneneHne HECOOCTBEHHOTO WHTETpaia OT HEOTPaHWYEeHHOW (YHKIMH, €ro TreoMeTphuecKuii cMbIcit. CXOJUMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 2-TO poJia, IPU3HAK CPABHEHHUSI.

®dopMmybl IS BRIUMCICHUS ILIONIAEH IOCKUX (QUTYp, 00BEMOB TeN MO IUIOMIAAX MONEPEYHOr0 CEYCHUS M TEJ BpallleHUs,
JUTAH YT IIOCKUX KPUBBIX U IJIOMIa€ TOBEPXHOCTH BpPAILICHUS.

HpI/IMepI)I q)HSI/I‘IeCKI/IX 3a7a4, pCIICHUS KOTOPBIX CBOAATCA K BBIYHUCIICHUAM OIIPEACIICHHBIX WU HECOOCTBEHHBIX HWHTCIpajioB.
(I)yHKIII/ll/I HECKOJbLKHUX MEPEMECHHBIX

I[aﬁTe OIIpCACICHUC Mpeaciia (l)yHKI_II/II/I HCCKOJIbKUX NNCPCMCHHBIX.

C(i)OpMy.]'II/Ipyf/'ITe OIMPCACIICHNC YaCTHBIX MPOU3BOJAHBIX IJIA (1)YHKL[I/II/I HECKOJIbKUX IEPCMCHHBIX.

UYro nazwiBaetcs quddepeHpanoM GyHKIUN HECKOIBKIX TePeMEHHBIX
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B 4em coctosT nocrarounsie ycnosus auddepeHnupyeMocTi GyHKINN HECKOJIBKUX IEPEMEHHBIX ?

Kax HaxomsaTcst 9acTHBIE TPOU3BOIHBIE BEICITUX MOPAAKOB? ChOpMyIHpyHTe YCIOBHS PABEHCTBA CMEIIAHHBIX ITPOU3BOIHBIX.

Kak HIIYTCA KacaTeJibHasA MIIOCKOCTh U HOpMaJlb K HOBerHOCTI/I?

ChopmymnupyiiTe ompeneneHne dKcTpeMyma sl (GYHKIMHA HECKOJBKHX MepeMeHHBIX. KakoBbl HEOOXOAWMBIE YCIOBHUS €ro

CyIIIECTBOBAHMUSI?

ChopmynupyiiTe T0CTaTOUHBIC YCIOBHS CYIIIECTBOBAHUS SKCTpeMyMa JUIsl (PYHKIUU IBYX NEPEMEHHBIX

[TpuBeanTe cxeMy HaXOXKACHUS HAUOOJIBIIETO M HAMMEHBILET0 3HaYCHUS (PYHKIMH B 3aMKHYTOH 00JacTu.

KpaTHble nHTErpajibl

Cxema COCTaBJICHUS] HHTETPAIbHON CyMMBI 11 (DYHKIIMH JBYX MIEPEMEHHBIX B JAHHOH IJIOCKOH 00J1acTH.

OrnpezaeneHre ABOMHOrO HHTErpajja U €ro reOMETPUYECKHIA CMBICI

OcCHOBHBIE CBOMCTBA IBOMHOTO UHTETpaa.

Chopmynupyiite TeOpeMy O CpeHeM 3HaYeHUH (DYHKITMH B TJIOCKOH 00J1acTH, CHOPMYIUPYITE €€ reOMETPHUSCKUN CMBICIL.

[ToHsiTHE TOBTOPHOTO HMHTETpajia, BHIOOP MOpsAKA WHTETPUPOBAHUS. BBIYKMCIEHHE TBOWHOrO WHTErpalla B JIEKAPTOBOM
CHUCTEME KOOpAHHAT.

3aMeHBI IEPEMEHHBIX B JBOMHOM HWHTErpaje. kobuan mepexosa oT JeKapTOBBIX KOOPAMHAT K MOJISPHBIM.
CxeMa nepexoza B IBOMHOM HHTETpasie OT IEKapTOBBIX KOOPAUHAT K MOJISIPHBIM.
IIpunoskeHusa qBOMHOrO UHTErpaa.

CxeMa COCTaBJICHUS WMHTETPaJbHOM CyMMBI JUIs (YHKUMH TpeX IEpEeMEHHBIX B HEKOTOPOHl 001acTH TpEeXMEpHOTO
MIPOCTPAHCTBA.

Onpe;[eneHI/Ie M 3aMMIIKNTE OCHOBHBIC CBOMCTBA TpOﬁHOFO HUHTCIrpaja.

Teopema o0 cpeiHEM 3HAYEHUH B TPOMHOM HHTETpaJIe.
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CxeMa BEIYUCIICHMS TpOfIHOI‘O HUHTCIrpajia B HCKapTOBOﬁ CHUCTCME KOOpAXUHAT.

dopmyra 3aMeHbI IEPEMEHHBIX B TPOHHOM HHTerpaiie. koOuaH nepexona oT JeKapTOBBIX KOOPIMHAT K IMJIHHAPHYCCKUM U
cepuuecKum.

Cxema niepexojia B TPOMHOM HUHTErpalie OT JeKapTOBBIX KOOPAWHAT K HUIMHIPUIECKUM H CHEPUIECKUM.
IIpunoxeHus TPOMHOTO UHTETpaa.

CkaJyisipHOe M BEeKTOPHOE I10JIe
Onpenenenue ckansgpHoro nois. [Ipumeps! ckpalispHbBIX MoJei.

OmnpeneneHrne TMPOW3BOAHON CKANIPHOTO IIOJIA TI0 HAIpaBlieHWIo, ee (m3mueckuit cmbicn. Dopmyia BEIUUCICHUS
MPOU3BOAHOM IO HAMPABICHUIO.

IlonsTre rpaanenTa ckaasipHoro nojis. CBs3b BeKTOpa-TpajueHTa ¢ MPOM3BOAHOI 110 HANIPaBJIEHUIO.
Onpenenenre BeKTOpHOro nojst. duznyeckue npuMepsl.

Onpenenenue 1 GopMylia BBIYUCICHHUS IOTOKA BEKTOPHOT'O TIOJIS B BEKTOPHOM U KOOPAWHATHOM (hopmax.
[ToHsTHE AMBEPTEeHIIMN BEKTOPHOTO OIS, ee (pu3ndeckuii cmpici. @opmyria JJist BBIYUCICHUS TUBEPTCHIIHH.

®opmyna Octporpanckoro —'aycca B BEKTOpHOH M KOOPAMHATHOM (hopMax MAjsl BBIYMCIIEHHS MOTOKA BEKTOPHOI'O OIS
4yepe3 3aMKHYTYIO IIOBEPXHOCTb, PU3MUECKHHA CMBICT (POPMYJIBL.

DU3HYECKUN CMBICI IUPKYJSILUU HAa IPUMEPE BEKTOPHOTI'O I0JISI CKOPOCTEH YaCTUL] TEKYILEH KUIKOCTH.
Onpenesnenue U GopMylia BBIYHCICHUS UPKYISIUN BEKTOPHOTO TI0JISI B BEKTOPHOW M KOOPJAWHATHOW (hopMax.
ITonsTre poropa BekTopHOTO N0JsA. PopMysia HAXOKIAECHHUS POTOpa.

®opmynst Crokca u ['puHa, X cMBICT.

IToTennnanpHOE TONE, TOTEHITNA U ero HaxoxaeHue. CBOMCTBA MOTEHIIMATBHOTO TTOJI.

COJ'ICHOI/I,Z[ZUIBHOC II0JIC, ITOHATHUC BCKTOpHOﬁ Tp}I6KH CBoiicTBa COJICHOMAAJIbHOI'O IT0JIA.
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['apMoHnYECcKOE BEKTOPHOE TIOJIE U €r0 CBOMCTBA.

Omneparop ['amunproHa. 3anuck ¢ moMoUIBpI0 oneparopa ['amunbToHa nuQdepeHINANEHBIX BEKTOPHBIX OMNEpalyii MepBoro
MopAIKa.

Oneparop Jlannaca, rapMoHnYecKue GYHKIUH.

5. MeToaunuecKkue YKa3aHud 110 nmpoueaype ounCcHuBaHusA

OueHoYHbIE MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTponbhas padota

B cemectpe cTymeHTB! BBINOJHAIOT S5 KOHTPOJBHBIX paboT, COIEp)KaHHME KOTOPHIX OXBATHIBAET BCE PAa3EIbl
mucuumuael.  Kakmomy cTymeHTy Bblmaercs cBoW BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOISTCA B Yachl
MPaKTUYECKUX 3aHATHH. 332 KaKAYI0 KOHTPOJBbHYIO PabOTy MaKCHUMANBHBIA Oalll ompenenseTcs B COOTBETCTBHE C
PEUTUHT-TITIAHOM JAUCUUIUIHHBL.

Kpurepun oueHku 3axaHus:

banibl 32 KOHTPOIBHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCHMAJILHOTO 0ajlia, IpeyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJII0 BEPHO BBINOJIHEHHBIX 3aJaHUH.

VI3

B cemectpe cTynenTs! BeinonssitoT 5 /3 nmo BceM pazgenaM nporpaMmsbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B
rpymnrne cBoil Bapuant MJ13, HoMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTyJIEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL.

[IpemogaBarens obecriednBaeT CBOEBpEMEHHOE TIOJTyUYeHHEe CTyAeHTaMu BapuanToB U3, a Takke

MPEOCTABIISET IIEKTPOHHYIO CChUIKY Ha coopHuk M/13. Bece UJ13 pa3menieHbl B 2IEKTPOHHOM KypcCe T10
JTUCIUIIIINHE.

W13 BHIMONMHAIOTCS B OT/IENBHOM TETPau, IpH 0GOPMIICHUN KAXKIOTO 3a/IaHUSl 00s3aTENILHO YKA3hIBACTCS €T0
HOMeEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKJOTO 3aaHus. Perenne kaxaoro 3aanus JJOJDKHO OBITh IOJPOOHBIM, C
BKJIFOUEHUEM MPOMEKYTOUHBIX pAacUETOB, pacCyXIeHHH, MOSICHEHNH, C yKa3aHUEM HCIOJIb30BaHHBIX METO/IOB H
dhopmyi. /I3 mpoBepsieT npernogaBarenb, BEAYIIHA TpakTHdeckue 3aHaTuss. CTYJIeHTHI T0JDKHBI BRIMOMHUATE M]3
JI0 KOHTPOJILHOU paboTh! 0 Teme. 3a kaxpoe /I3 BricTaBnstoTCs Oayuibl, MAKCUMATBHBIN 0aJll YKa3bIBaeTCs B
PEUTHUHT-IIJIaHE.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:
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3a7aHue CUUTACTCS 3a4TCHHBIM, €CJIU BHIITOJIHEHO 00JIee MOJIOBUHBI 3a1aHHi
Ecnm 3aanme He 3a4TeHO, paboTa BO3BpAIIaeTCs CTYICHTY Ha T0PadOTKY.

CryneHTsI MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJXKET y4eCTh UCIIPABIICHUS U JO0ABUTh OAJLIbI K TIPEIABLIYIIIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crynmenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT3 m PT4) Bo BpeMs koH(epeHI-HEIeIn B
CepeHe M KOHIIE TEKYIIEero CeMecTpa COIJIaCHO pacmucaHuio. PyOexnoe tectupoBanme (PT) mpoBomurcs B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BPEMEHH HAYMHACTCS C MOMEHTa BXojaa cryaeHTa B TecT. MHCTpyKTaxX, NMpeamIecTBYIOMNI TECTHPOBAHUIO, HE
BXOJUT B yKa3zaHHOE BpeMs. CTyJCHT MOXKET 3aKOHUHTH BBITTOJIHEHUE TecTa 10 ncTedeHns: OTBeJEHHOTO BPEMEHHU.
PT naneneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWH, YMEHHWW W BIAJCHHH, MOJYYCHHBIX CTyIEHTaMH 32
OTIpEICIICHHBIN TPOMEKYTOK 00yUYCHHSI.

Kaxnprii BappaHT OmiieTa MOJACIUPYETCS KOMITBIOTEPOM I10 3aJlaHHBIM paszeiaM XUMHU U copepxut 20 3amaHuil.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs] M TOSCHEHUs MpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsSI IPEOJIaBaTeli0 BBIaeTCS MAaTpUIla OTBETOB W CyMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIHH.

Kputepun oneHKH 0JHOTO 3aJaHNUS:

® 32 KaXJI0€ NMPABHIILHO BBITIOTHEHHOE 33/IaHNE BBICTABIAETCS | TECTOBBINA Oai,
e 32 HEMPABWJIHHO BBIITOIHEHHOE MIIM HEBBITTOIHEHHOE 3a1aHNe BhicTaBisercs ) 0aios;
e s 33JaHUN C BBIOOPOM HECKOJILKHX TPABWIIBHBIX OTBETOB, 3aJIaHUIl HA COOTBETCTBHE W yCTAHOBIIEHUE
MTOCIIEI0BATENEHOCTH MIPEyCMOTPEHO YaCTUYHOE OllEHUBAHHE.
MaxkcruManbHBIN CyMMapHBIA TECTOBBIH O0at 3a kaxkaoe PT coctasmser 15 Gamos.
3a 2 wemenm a0 PT cTymeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM OWiieTa, KOTOPBIN
pacmonaraeTcss Ha caite http:/exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET OBbITH BBINOJHEH KayKAbIM
CTYICHTOM HEOTpaHHYEHHOE YHCIIO Pas.
lna cmyoenmos, ne npowedwux PT 6 nepuod nposedenus mecmupo8aHusi NO Y8aAXCUMENbHOU HpUUUHE,
npeodycmMompena 03MONCHOCIb MECMUPOBAHUSL 8 PE3ePEHbII OeHb, KOMOPbIUL HAZHAUAEMC s CPA3y NOcie KOHpepeHy-
Heoeu.
Ilpu pesyromame pybexcnozo mecmuposanus 6 64108 U MeHee, 00VHAIOWUMC NPEOOCMABIAEMCsa 8 Nepuod
meKyujeli npoMex#Cymo4HoU ammecmayuu 803MOXCHOCb noemopro npoumu PT 6 pesepaHuiil OeHb, co21aco8aHHbll
¢ biopo pacnucanuii TI1Y.
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OK3aMeH

DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [10710KEHMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKkTHIeCcKue 3a1anusl. [IpenogaBarels, MpoBepuB paboTy, B X0/Ie YCTHOM Oecebl CO CTYJICHTOM MOXET
3a/1aBaTh BOIIPOCHI TI0 CAaMOMY OHJIETY, a TAK)KE JOTOJHUTEIILHBIC BOIIPOCHI IO TECOPUH U MPAKTUKE. B UTOTe CTYICHT
HaOWpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuMaabHO 20 6ammoB. OeHka 3a AUCIUIUIHHY (pOopMHpyeTCst KaK HTOTOBas
3a paboOTy B CEMECTPE U 3K3aMEH B COOTBETCTBUE C MPUHATON IIIKAJION OI[CHUBAHUS.

CryneHTsl, HE CAABLIME 3K3aMEH B CECCHOHHBIN MEPUO, MOT'YT II€PECAATh €r0 B IIEPHO/BI TUKBUAALNN
3a/I0JKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBep>kIeHHH U BBEICHUH B JICHCTBUE
«CucreMbl OLICHUBAHUS PC3YJIbTATOB O6yLICHI/IH B TOMCKOM NOJHTEXHUYECKOM YHUBCPCUTETC» U N959/0,Z[
OO yTBepKJIeHUU U BBEICHUH B JieiicTBUE HOBOW perakiyu «I1ooskeHus: 0 MpoBeIeHHH TEKYILETro
KOHTPOJIS U TpoMexyTouHol arrectaiuu B TITY» sk3amen no ¢usuke npoBoIUTCS B YCTHOM hopme.
CTy,I[eHTy BbIACTCA 3K3aMeHaHHOHHBIﬁ 6I/IJICT, coz[epn(amnf/i TCOPCTUUCCKHUEC BOIIPOCHI, KAYCCTBCHHBIC 1
KOJIMUYeCTBEHHBIE 3a1aun. Kaxplil Borpoc Ouiieta oleHuBaThes 6amioM (Bcero no ouety 20 6asos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo IIKaJIBI OLICHUBAHUA PE3YyJIbTATOB

18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUECKOU AESTEIbHOCTH,
HEOOXOIMMbIE PE3YJIbTaThl 00yueHHs1 CHOPMHUPOBaHBI;

14-17 6annoB (X0Opo1IO) - JOCTATOYHO MOJTHOE MOHUMAHHE IIPEIMETa, XOPOIINEe 3HAHUS, YMEHHS U OIBIT IPaKTHYECKOH
JIeTeIbHOCTH, HEOOX0AMMbIE PE3YJIbTAThl 00yueHHs1 ChOPMHUPOBaAHBI;

11-13 6amnoB (YILOBJ'IGTBOpI/ITeHBHO) - IIpremieMoe MOHMMaHue NpeIMeTa, yA0BJICTBOPUTEIbHBIC 3HAHUS, YMEHUS U
OIIBIT PAKTHYECKON JIEATEIBHOCTH, HEOOXOIMMBIE Pe3yIbTaThl 00yUIeHHsT CHOPMHUPOBAHEI;

0-10 6an0B (HEYTOBIETBOPUTEIBHO) - Pe3ynbTaThl 00YUEHHs] HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBAHUAM.

PeSy.]'IBTaTI)I HpOMe)I(YTOqHOﬁ aTTecTralnun O(l)OpM.]'I?IIOTCH B€AOMOCTBIO 1 BHOCATCA B 3a4CTHYIO KHMKKY

oOyuaromierocs.




