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1. Poab qucuumiannbl «MaremaTuka 2» B GOPMUPOBAHNM KOMIETEHIMA BBINYCKHUKA:

HNHaukaTopbl A0CTHKEHHST KOMIIeTeHIHit

CocraBJjsiiomue pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI KOMl’leTeHIIHl/l)

DiIeMeHT
o0pa3oBarTejbHOM Kon
TporpamMMsbI Cemectp KOMITeTeHIIHH A HaumenoBanue
KOMITETEHIH HaumeHoBanue
(TucuMIIInHA, Kon naaukaTtopa HHAHKATOPA JOCTHKEHHSI Kon
npaktuka, F'HA)
Biiazeer ombITOM MPUMEHEHHS 3aKOHOB
Criocoben ECTECTBEHHBIX HAYK H MATEMATHHECKIX
OCyIIECTRAATS TIOHCK, YK(V)-1.1B1 METO/IOB ¥ MOJIeJIel IUIsl pEIleHUs 3a/1a4
KPUTHYECKUIT aHATH3 AHaM3UpyeT 3a1a9y, TCOPETITIECKOTO u TIpHKIIAIHOTO
YK(Y)-1 CUHTE3 HH(pOpMALIUH, N.YK(Y)-1.1 BbLIIEIISIS ee 0a30BbIe ?ﬁ::;epgman P ——,
NIPUMEHATH CHCTEMHBIH COCTaBISIIOIIIHE . . . YK(VY)-1.1V1 - npma?azmoro xaﬁamepa P
n:cog;ii}?j;fjam;zni ) 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK U
YK(V)-1.131 MaTeMaTHIECKHe METOIBI
TEOPETHYECKOr0 XapaKkrepa
Brageer MaTeMaTHYeCKHM aIlapaTtom
i bepeHIHatbHOT0 U HHTETPATBLHOTO
HCUYHCIIEHUST Ut [IPOBE/ICHUS
Maremaruka 2 2 [pumvenser OIIK(Y)-1.1B2 TEOPETHYECKOTO  HCCIEIOBAHUA U
ONK(Y)-1 (1 OOTI MaTeMaTHYeCKHii anmapar /OIK(Y)-2.1B2 MOJIETUPOBAHHUS busHaeckux _u
01.03.02, 09.03.01, HCCIENIOBARN byHKIWHi, XMMHYECKHUX MPOLECCOB W SIBICHHUI, a
JTHHEWHOM anreOpsbl, TaKKe, Ut perieHust

09.03.04, 11.03.04,
12.03.01, 12.03.02,
12.03.04, 14.03.02,
21.03.01)
OIIK(Y)-2 (ast OOIT
13.03.01, 13.03.02)

H.OMK(Y)-1.1./
H.OMK(Y)-2.1

nmuddepeHInanbHOro 1
WHTETPaIbHOTO HCUHUCIICHUS,
psnoB, muddepeHnnanbHbIX

ypaBHEHHH, TEOpUH
(YHKIMH KOMITIEKCHOTO
TIEPEMEHHOTO B MH)KEHEPHOMH
JEATeIbHOCTU

podeCcCHOHAIBHBIX 33124

OIK(Y)-1.1Y2
JOTIK(Y)-2.1Y2

YMeer NpUMEHATE anmapar
nuddepeHInanTbHOro 1 HHTETPAILHOTO
HCYHCIICHUS U PELLICHUsI CTaHJapTHBIX
3a/1a4

OITK(Y)-1.132 /OTTK(Y)-
2.132

3HaeT OCHOBHBIE MOHSTHS W TEOPEMBbI
T hepeHIIHaIEHOrO HCUYHCIICHHS
(YHKIMM HECKOJIBKHX IIEPEMEHHBIX |
MHTErPAIbHOrO HMCYHCICHUS (DYHKIMH
OJIHO¥ M HECKOJIbKHX IIEPEMEHHbIX




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

Il1anupyeMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Ko unaukaropa

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

Kon HaumenoBanue JOCTHKEHUSI JHCHUILIHHBI (O eHOYHBIEC MEPONPHUATHS)
KOHTPOJIUPYeMOi
KOMIIETCHITUHA (HJIH ce
YaCTH)
PO 1 Bnageer 1. HeompeneneHHbIH HHTETpaT KonTponpHas pa60Ta
MeTonaMu TuddepeHInaNEHOTO HCUNCICHUS (QYHKINN 2. OnpeneneHHBINA U UJ13.
HECKOJIBKUX TIEPEMEHHBIX; METOJaMU HHTETPAJIHOTO LYK(Y)-1.1 HEecOOCTBEHHBII HHTETpal TeCTHPOBAHE — HE3ABHCHMBIIA
UCcUUCICHUS QYHKIUH OJTHOM U HECKOJBKHUX MePEMEHHBIX 3. AuddepenmansHoe
HN.OMK(Y)-1.1./ ucuucienue GpyHKuuii koHTpojb IIOKO
H.OMK(Y)-2.1 HECKOJIbKUX MEPEMECHHBIX
4. KpaTHble HHTETpaJIb
5. DneMeHTbI BEKTOPHOTO
aHajmM3a
Pl 2 Ywmeer 1. HeonpeneneHHblif HHTErpat KOHTpOHBHaH pa60Ta
HaxOJWThb YacTHBIE NPOW3BONHBIE H  OuddepeHnnansl, 2. OmpeseneHHbIN 1 3.
nccaenoBaTh (GYHKIMHA HECKOJIBKHUX NEPEMECHHBIX; HEcOOCTBEHHBII HHTETpal T B o
BBIYUCIISATL HEONpEIEIEHHBIE, ONpe/eNeHHble, HecoocTennble, | - YK(Y)-1.1 3. AuddepennmansHoe CCTHPOBAHNC — HC3ABMCHUMBIN
KpaTHble, KPHUBOJHMHEHHBIE M IIOBEPXHOCTHBIC WHTETPAIEL, |\ e V)L ! ncuucieHne QyHKInH koxTpois [IOKO
YHCIIOBBIC XapAKTEPUCTUKH CKAISPHBIX U BEKTOPHBIX MOJIEH NOMK(Y)-2.1 HECKOJIKUX TIEPEMEHHBIX
4. KpaTHble HHTETpaJIBI
5. DneMeHThI BEKTOPHOTO
aHau3a
P13 3Haer 1. HeonpeneneHHbIif HHTETpaT KOHTpOHBHaH pa60Ta
OCHOBHBIE 3TaIbl CXEMBI TIOJIHOTO MCCIIEI0BaHUSI PYHKIMH 2. OmnpeziesieHHbl 1 3.
HECKOJIBKHX IIEPEMEHHBIX; OTIPEeIICHUE HEONPEIeNICHHOTO, i HEeCcOOCTBEHHBIN MHTErpa o
onpeueneHHorE, KpaTHbIX, KII))HBOHHHeﬁHLIX I/]i) MIOBEPXHOCTHBIX HYEE 3. I[n(b(bepeﬂunanbﬂog TecTnpoBatHhe — He3aBHCHMBIA
UHTETPANIOB, UX (PU3MIECKUN U TEOMETPUUECKUI H.OMIK(Y)-1.1./ ucuucnenue GpyHKiui koHTposs LIOKO

CMBICIT;0CHOBHBIE TIOHSITHSI BEKTOPHOT'O aHaNN3a , (POPMYJIbI
I'puna, Octporpaackoro-I'aycca u Ctokca

H.OTK(Y)-2.1

HECKOJIbKUX [IEPEMEHHBIX
4. KpaTHbIe UHTETpAIIBI
5. DneMeHTBl BEKTOPHOTO
aHaJIM3a




3. IlIkaJja oueHUBaAHUA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToB 00ydeHus B ToMCKOM monuTexHn4eckoM yHuBepcutere (Cucrema OleHHUBaHUS)» (B ACHCTBYIOLICH peIaKIum).
Hcnonb3yercst OamibHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nesitenbHOCTH (M3ydenue aucuuiuinH, YWPC, HUPC, xypcoBoe NpOEKTUPOBAHHME, MPAKTHKH) OMpPEISsieTCs CyMMOW OaluioB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluy (MTOroBasi peUTHHIoBast oljeHka - MakcuMyMm 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCPOIIPHUATHA TCKYHICIO KOHTPOJIA H HpOMCH(YTOQHOﬁ aTTeCTaluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

Onpeneﬂeﬂue OLCHKH

90%+100% «OTIUIHO» OTyIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJIHOE MOHUMaHUE NIPeIMeTa, XOPOIINe 3HAHUS, YMEHUS U ONBIT NIPAaKTUYECKO NesITeIbHOCTH, HEOOXOUMBbIE Pe3yIbTaThl
00yd4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIIOB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS H OIBIT IPAKTHYECKO AeSTENbHOCTH, HEOOXOIUMBIC PEe3yJIbTaThl

06yqu1/m C(bOpMI/IpOBaHbI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECCTBOM OaoB

0% - 54% «Heymnosi.» PesynpraTel 00y4eHNs HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
)
[Ixana 17st OLIEHOYHBIX MEPONPUITHI U U] PEepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHb
C(DOPMHUPOBAHHOCTH CooTBeTCTBHE
bopmup Bann . OnpeneJienne oneHKH
pe3yJIbTaToB TPaJULHOHHON OLleHKe
00yueHnst
90% + 100% | 90+ 100 «OTINYHOY OT1iaryHOE IOHUMaHKE TPEIMETa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIC YMEHUS U BJI/ICHHE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEO0XOIUMBIE Pe3yNbTaThl 00ydeHus chOPMHUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0AIOB, OIM3KUM K MAKCHMAIbHOMY
70% + 89% 70 + 89 «XOpOIIIO» OCTAaTOYHO ITOJIHOE ITOHUMAaHHE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOM AeATEIbHOCTH, HEOOXOUMEBIE
>y )
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OaLIOB
55% + 69% 55+69 «Y 1OBIL» [Tpuemnemoe noHMMaHue NMpeAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AESTEIbHOCTH, HE00XO0IMMbIE
pe3ynbTaTel 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB
55% + 100% | 55+100 «3auTeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEeOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO J0CTaTOYHBIM TPEOOBaHUSIM

«He 3auteno»




4. TlepeyeHb TUNOBBIX 3aJaHUI

OueHouHble
MEpONpPHUSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1. KoHntposbHa
s paboTa

KonTpoabsnas padora Nel mo treme «HeonpeneneHHbI HHTErPaI»
BAPUAHT Nel

xdx ) sin  3xdx 3-I dx

Vax? +3 ' IS\/cos4 3x arctgx(1+x%)
4 [0 5. [xV1-Xx2dX. e [(1+X)sin2xdx .

1.

e?* +2
7I xdx . sin #x dx o] Jxdx
Cx+D)X+3)x+5)  TcosOx \/x>3+4.

KonTtpoabnas padora Ne2 nmo teme «OnpeaesieHHbIN HHTErpas»
BAPUAHT Nel

T 1
1. j(2x+sin 2x)dx 3. j\/4x—2dx
’ 72

1

3
X dx
2 jxe o [
’ ) X2 + X

1. BrmuaucauTh HECOOCTBEHHBIE HWHTCIpaJIbl WJIM YCTAHOBUTH UX PACXOAUMOCTD!




OueHouHble
MEepONpPHUSITHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2. Bpraucnuth mwiomanp GUrypsl, OrpaHuYCHHON JIMHUSMH:
a) y=x3, y=x2, x=-2,x=I.

6) p=3-2c0sP, p=

1
2

T
3. Beruucnuts anuny ayru kpusor 'y = 1-InsinX, orx =0 g0 x = Z

KonTtpoabnas padora Ne3 no teme « KpaTHble HHTerpaJbi»

BAPUAHT Nel

1. H3meHHTH MOPAHOK UHTCTPUPOBAHUA:

4-x

j dx j f(x,y)dy

x—4

2. PaccraBuTh TpaHUIIBI HHTETPUPOBAHUS

_H f (x,y)dxdy

D

D: y=X, y=2X, xty=6

1. Haiitu niomans GUryphl, OrpaHUdeHHOM TMHUAMI: X + y2 — 2x =0,




OueHouHble
MEepONpPHUSITHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

y=x, y=0.

2. Haiitu 06beM Tena, OrpaHUYCHHOTO YKa3aHHBIMU MTOBEPXHOCTSIMH:
X2 +y?—8x=0, x>+y>=7% z=0.

3. Haiitu MaccCy T€jia, OrpaHU4YCHHOI'O ITIOBEPXHOCTAMMU
x> +22=1, y=0, y=1,ecmu p(X,y,z) = k(x> + y* + 7°).

Kontpoabnas padora Ned4 no teme «jieMeHTHI BEKTOPHOT0 aHAIN32)
BAPUAHT Nel
1. BoluncnuThs KpuBOJMHEHHBINA uHTErpan 1™ poxa
I(1+x2)dl,rne L:x*+y*=ay.
(L
2. Bpraucnuts paboTy cunoBoro nosst. [IpoBepuTh 3aBUCHT JIM MHTETPaANl OT TPASKTOPHH MHTETPHUPOBAHUS?
Ecnu He 3aBUCHT, TO YIIPOCTUTH BEIYUCIICHUS.
j(xy —1)dx + x?y?dy, rae L: AB; A(1,0); B(0,2).
(L)
3. BpIUMCIUTH MOBEPXHOCTHBIN UHTErPaj J.J. dS, rae S — yacTh mIocKoCTH
(S)
X+ Y+ Z =a, 3aKiIt04eHHas B IIEPBOM OKTAHTE.

4. HaiiTi OTOK BeKTOpHOTo ot A =4i —9] depe3 BHENIHIOW CTOPOHY TOBEPXHOCTH
napaGonousa Bpamenus Y = X° +z°, orpaHud. IIOCKocThio Y =4, mpu X <0,z >0.
A=(x+In|zDT +(y+In|x)J+@+M|yDk. dvA=? ,rotA=?

o




OueHoYHbIE IIpuMepbI THIOBBIX KOHTPOJILHBIX 3a/JaHUI
MeponpusTHS

nas.

JANAHME N 9O Bapragt 22

Heonpegenennsit nurerpan

y /‘ #in 9z dz 2 3—2ctg’.'.d
' 5 4 cos? Oz g cos? x "
dx 4 / e dz
z Inz In*{lnz) ” Ver +1
5 2 dx 6 o l dz
i, BT o /.im( /z) 7
= (1 —22%) dy 8 / dr
' Yz ) V1= 927 /T — arcain 3
9 10. .V - 0 ds
/ V3 4 5z /.r ek i
11. /u-: +3)-e M dy 12. /’"i‘“.’""‘l
coad rix'
13. /(: 4+ 6) + cos Gz dr 14, /mr‘—u—_’:—:_' —
] v 1—=
15, /?'-u»l}::d.t 16. fln(::+v:r:—-l)d:
1 / dz 18, / dx
7?48z + 12 VI-—8z —4z*
19 (2 4 4)d=x 2% / (6z — 1)dz
=i T+ 0z —2? Ei VT +3r+8
7 =2z + | {x—1)dr
VT ' dz g J 20
,/r3+2:’+x'b ? / = 4 53
" (2* — x) dz %4 Val+ YF
23. /—ij_ 15 24. /-—:_“ a4
. 23 —5x*+ 50423 ) dr
25. it 26. ——————
(x—1)(z+1)(x—5) Vo411
x,’ I o
a [AUTIER o [oil o
¢ x?. ;.l =7, \,/.r_-r'l “+ \'.'-7.6
/o — R0 3
29, / L 3. [ ...
a} J oS24 223
dz >
31, / —— 32. / st(=) dr
cos® = iitn‘z A = (\) .
3, [ — 34 / =
o 2sinz - Jcosx ) 44+ 3cos’x
33, v sin? z coe® r dx J6. / l—.ﬂ';-—
J ctg =
2y dax
37. / ?cﬂ——/__rl 38. /53 carctg »dz




OueHoYHbIe
MeponpusTHS

Hpnmepu THIOBBIX KOHTPOJBHBIX 3a/IaHuii

sastanme N 10 Bapxant 2()

Onpesenennsii WHTErpan

1. Buuwmu'rs onpenentaRbIe nmrpn::u
2

1) /}_‘t.‘{id_,- 2) /v(l -22P3dx  3) /ln{:+\/f—+_§ldr
2

:f'z dl l"] 1 [}
dz
1 /r____s,/:;z 6,/__.__
5—3cosz zt-1 1+ Vz 41
0 0 -1
2. Haiyz cpeaners IHAYCHNE QVEETHE B YEAIABHIIX MICTCDDANAX
1) y=cos®z, [iw] 2 y= ()
e*+1
3. OmeEnTh MATeNNR METECDANGE
3 1
1) / (2% =222 dz 2) /:’ Inxde
0 1/=

4. H(,uwxpua-rh HA CXOONMOCTE mfoﬁrmwnur AT DIV

1 / rdzr /
) 16794 1 5.(’5 A."._,s

0 / dx 0 j’]n(l i »/"1
1

Vo lx+ 3 (z+6) J mnar _ |

5. Haftmit maomtams Gureypal, of pasiTeHEE0R TRHNEN:
| v= T,
1) | y=c, 2)
|l y=ec
6. Hadtrir ofnfa Tean, oOPATGBANNOTD BPAIISHHEM SIIYPhl, OFpasiiensodl
v neesan 1) - soxpyr oo OX,  2) - soxpyr ocx OY:

p=A4cosy, 3 | =3comt,
p=bcosyp. | y=dsintcos®t, te[0x/2)

R Y y=a=,
1) "t __;!r' S 2' y=r-—- siu"' X,
asnies 0<z<w

7. Baraxcanti At 1yr XPHBLIX
| #= e (cost < xint),
1) Lt | y=arcsinz+ T— 37, 2 L: | y=¢ (coat —sint),
| 7/6<p<r/A
8, Beprexansuag nnoTER ssmeT GOpMy noaykpyra patyca 3 w. Hadra
CHITY DABACHAS DOMET M TUIOTHRY.




OueHoYHbIE IIpuMepbI THIOBBIX KOHTPOJILHBIX 3a/JaHUI
MeponpusTHS

3AIAHME N8 ' Bapmasr 13
DyHKUNK MHOPHX NEpeMeHHbIX

1. Hadts n w300paseTs obaacTs onpemenesEns QyRXum:

1
= - 1022 - » L i P —
1) z=In(5-10z* - ) ) 2 —
2. HaitTt TacTHNe OPORIBORHEE 2, ¥ 2, QYHEQEN
2 -y # z
l)z:(3'+m) 2)z:smx,_5y- :—Zy’
— ol u 2 _ (z—p) = cos(3y — z*¥)
3) z=¢ tgy-lafp®—1) 4) z= T g

3. HadiTe wacTHEIC DPONIBOAHLLE z'r R z" CHOMEON Py KN
u— 3 1 u
= ——, ) =okg ~, =
z arcig (9) rae u=clg = V2=

4. Hajitat nporapofeyo :;. ecam

z=/t+ctg{zlny), rae =7 y=W

" dz dz
5. Haama npomasonanie Y u gz oom
r=sin(/Ty - v'), rme y=In(z?+4)

6. Haitrn apomssomuyio i mexsnoi Gywxmm y{x), sagasnoit smpaxesmen
1) zy— g Jpmat _ Viz—-w)®
2) (:) —x /y = arcsin Jx

’

7. HalT#t nacTeEsle DPOMIBOLIGE 2, W 3, HesnuwoR dywxmme z(z, y), 3agan-
HOH BEIPARCHREM /% 4 conz —4zyts® = 0

8. Ha#ts nepnuic dz » d*x pupdepernmanit §yRKIHR
z = y/In(z? — 32}

9. CocTannTsh YPadNeMHs KacaTeILHON [IOCKOCTR ¥ HOPMAIN X NOBEpX-
woeTH 3 = 4z’ + 24zy + 117 + 64z + 42y + 55 B Touxe Mp(-1; 13 z)

10. McenenosaTs Ha sXcTpesmyM Qyvixnuo = = 2° + 3° — Ozy + 27




OueHoYHbIe
MeponpusTHS

Hpnmepu THIOBBIX KOHTPOJBHBIX 3a/IaHuii

3ANAHEE N 11 BapuarT 24
KpaTusie unrerpans

1. B anosos smrerpane //[(:;y) dzdy mepelrrst X nOBTOPNOMY ® PACCTA-
(L)
BOTE NpeAesinl surerpuporamng no obnacrat (D), orprumeesmofl moss o

) y=viZ—2?, y=2/3-VI2-2%, z=0, (>0}
2) y=|lnz|, y=5.

2, HaseemiTs, MOPSAOK METErPHPOSINIE N GITEIPAIIC
12 VEr Vi i

uoVaie
J=/d-r/f(z-u)dy*/dm/!(z‘mdy+/dz f fz,0) d.
® 0 1/3 o va 0

3. [epefiTe K DOANPHMM XOOPINHATAM # BEIMHCITS

/rdzdy. Dz’ +4* <bs, >0}
(&)
4. BurscmnTh TROMIALL JRIYPEL, OFPAMIKGERIos TIGETMT
) y=2% y=z’ 45 =1, =z=3,
2) (2 + 02 = =P
5. Bu:mm MaCcy nancriomet, sunieaomed obnacts (D), mpe sagaoedi
DODEPXROCTHOH DnoTHOCTH §(xy)

1) D: {y=42+46, 2—-2—-1=0, z=-1}, &ay) ==
2) D: {y<#"+y <2}, Slwiw) =3

6. 3amucaTs TPOREOR FETCCPAT ///!(r:y:z)dzdudx
v}
T DI DOBTOPHULY M PACCTABNTL UPCACHR METErpHposasEnx no obascrn (V),
OFPAHKICHNOR IORCPXNOCT RMEE:
1} 2=z, 2=y z=4, y>0, 2>0.
2} 24y =4, y=v2T s, y20
7. BaicanTs 0050M Tens, OrPAHNTERHONO MUBEPXROCT M
1) byt 42 =1 2yt 425 =0, p<a, y>0, z20.
2) 2=4=2" =y, z4y=2 >0, y>0, z>0
8. Dermicners Maccy Term, MUEIMARIINNO 0618CTS
Vide' 4y’ =27 z42=2 y>0, r>0),

CTI SBland 0OReMIAS ONOTHOCTR  Y{Ziyis) = —

NEET
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Hpnmepu THIOBBIX KOHTPOJBHBIX 3a/IaHuii

3ANAHKE N 13 Bapuant 24

CranapHoe W BEXTOpHOE none

1. HaiiTe pafioTy CHAOBORO MOAS

Flz; y) = {z+ Va2 4 ¢*); (y = v2* +9°)} Booms ayre nnocxod
kpusoii L: 2z =4cost, y=4sint, (z>0: y>10)
sexay rouxasuw  (4; 0) w (05 4).

2.}bxi-mpaﬁo'rycmosomnon:f:y-{+z-f+z-5mm
nyre xpusok L: c=cost, y=—sint, z=2¢, L€ /2]

3. Hadt™s noTox BexTopeoro nota A uepes DOBEPXHOCTE S B CTOPOHY BEeLL-
HeR HOpMAaan

1) A={0; » B8z}, roc S— uacTh WIKCKOCTH T +2y+22=2,
BHPLIAEEOR XOOPIEENTHRMK [LI0CKOCTIMI,

2) A= (V2z = Y+ 7z )i+ {cos z‘+y)-]’+(\/|xn: +y-5z}‘l-:‘. rae S~ noa-
HaR MODEPXHOCTS YCeuERNOro komyca 2° 4+y° = (z=5)% z=1, z=4.

3) A=3z £-i—2n -;-{-y'i. rae  S— NoAnas NOBEPXHOCTEH Tens,
OrpPAHMYCHHONO OBEPXHOCTIMR 24+y+2 =2, o =1, 2 =0, y=0, 2 =0.
4. Hairrt Monym. IRPEYAKNIEE BEETOPHOIO MONA A Bnoms xouTypa L

1) A= {{y - lafz +1}); (22 —cosy)},

L - saMKNyTaR AWERS Y =z’

1 z:y’.

24 2y 32
rd ;4 2 i & " =
2) A=ysri—nz-3+2y-k L - {z,i;:;zg'
- zityjrazk
5. Mposeputs, Gyner au pexrToproe moe A = — ;—-—-y_-')-;—_-::—; TOTeHE-
"ty +2°
AL, B cayuse DoNoOXATEIBHON OTHETE HAlTH 10 O0TeRENAT.

6. [TocTponTs MoBepPXHOCTH YPOBRA CKanapHoro noas Uz yi z) = E-(szil—“
7. Hairrn opousnoauyso ckangpioro nons Uz w z) =2y~ :r;/z

B Toaxe My(—4; 3; 1) 8 sanpamnemmm pexTopa [=0i+ )— &k

8. B Tore Mo(1;1/3;1/v/0) nadkme yron mexay sexTopanmy - Mpai#eRTany
CRASTADWRIY TIOneR

U(z;y:z):m—:’;, V(m;y:z)—.:n’+9f+622
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Bomnpocsr:

j 2,23
1. UnTterpan paBeH

TectupoBan
ue — )
nesapucumbl | 1, € +C
U KOHTPOJIb
LIOKO 5 6e™ +C
(PT3 u PT4)
1,0
~e” +C
3.
1 .,
~e* +C
4., +

2x% +1
x> —4)(x* +1)

2. YKaXuTe BEpHOE Pa3JI0kKEHUE PAITUOHATILHONU pOoOH ( Ha CyMMY MPOCTBIX JIpo0eii ¢

HeonpeAenEéHHbIMU KO UIIMEeHTaMH

2x% +1 A B
2_ (2 =T Tz
1. (X )(X“+1) 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
(x* —4)(x* +1) X4 X1
3.
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2x? +1 A B Cx+D
2 2 = + T
4. (x*=4)(x*+1) x—-2 x+2 x°+1 +

dx
3. Unrerpan 4cosx+6sinx+5 paBeH

1 tg§+6—\/ﬁ
In
V27 tg)2(+6+\/§‘

+C

1. +

— x2 +C

tg-+3
2. %2

X 3

2(t92+3)

— - 7 4C
3. 3

4 In|4cos x+6sin x+5/+C

4. YKaxuTe u3 IPCAJTOKCHHBIX ITOJCTAHOBKY C ITIOMOIIBIO KOTOpOﬁ MOJKHO H30aBHUTCS OT HppaiuoOHAJIbHOCTHU B

jsml

X
2
UHTErpase (x+1) x




OueHouHble
MEepONpPHUSITHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Xx=t*-1
2. x=t’
t2_x+1
3 X +

5.Cpennee 3Hauenue pyHKIMM
f(x)= CoS’ X B IIPOMEKYTKE
[-7/2;0]

paBHsieTCst

HECOKpPaTUMOU pallMOHAIILHON

(IpoOHbie 3HaUEHUS BBOAUTH
1po6bio, Harpumep 17 / 6)

BBoj unciaoBoro orsera

1/2

6.ITocre mpuMenerns (opMyITbI
MHTETPUPOBAHUS 110 YACTSIM B OIIPE/ICIICHHOM

2

UHTETrpae Ig’/; ‘Inx dx MOJTY4EHO
1
BBIpXKEHHE

1, %g/x_‘*.mx‘f_%jﬁ/;-dx;

2. i/x_“.Inx‘f—j.%/;-dx;
1

3. E%/x_“-lnx—§J2'§/§~dx;
2 4

3 3%3x
4. Zﬁ/x_“-lnx‘f—zjl'Tlnxdx-
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7.06nacte unTerpupoBanus D orpannyena muausmu Yy = 1,y = X, X + y = 4. PacctaBbTe npejiesbl HHTETpUPOBAHUS

b d
Jay] £ (xyyax

(oTBeT BBOAMTH O€3 CKOOOK Oe3 mpoheoB)

a= Ortger: 1
b= Otser: 2
c= Otser: Yy
d= OtBer: 4-y win -y+4

8. Haiinure rutomaas 00J1acTH, IPESICTABICHHOW Ha PUCYHKE

. 2 P
lg_T \f (npaBMAbHbIN)
6
2.3:5 £
3 2
3.521_{_@
12 8
T 3
4.S:—+£
6 2
5.S=E+£
3 4
3 8

9.BeIuniciITe KPUBOJIMHEHHBINA HHTErpa j (y —1)dx + 5xdy no npsamoii L: y=4x+2 ot touku M1(-2;9) 10 Touku
L

M2(0;8)

OrtBer: -46
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10. Haiizure porop Bektopuoro mojsi F=(-3y+6z)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH Ge3 POGENOB, 63 3HAKOB «YMHOXKHTBY, OPTHI 0003HAYHTH CTAHIAPTHO: i,j,K)

rot F=_ 3i-j+7k__mam__ 3i-1j+7k

11. Haiigute NOTOK BEKTOPHOTO ITOJISI

F=(y-z2 — 2X)i + (X’z + 8y)j + (x1® — 22)k  uepe3 BHEIIHIOW TTOBEPXHOCTh THPAMHUIBI, OTPAHHUEHHO
KOOPJMHATHBIMU TUIOCKOCTSIMH U TUTOCKOCTBIO S5X + Y + 62 = 30

I1=__600

12. Onpenenute Bu BekTopHOro moms F= y2i — (X 2+ y3)j+ z(3y? — 1)k
1. conenonmansHOE,
2. IOTEHIMAJIBHOE,
3. rapMOHHYECKOE
4. obmero Buma  (TIpaBUIIBHBIH)

12. Tns dyskuun Z = Z(X;Y) u3BecTHO
! !
ZX(M) = Zy(M) =0
" . ” . "
2 (M) =5; 73, (M) =1, z;, (M) =-2
Torna Touka M
SBJISIETCS] TOUKOW MMUHUMYyMa
HE ABJISIETCA TOYKOM KCTpEMyMa
ABJISIETCS] TOYKOM MaKCUMyMa

SABJISICTCS CTAMOHAPHON TOUKOM
HE ABJISETCS CTAlMOHAPHON TOUKOMH
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Hupdp.
3auer
(Ok3ame

)

[IprMepbl 3a/]laHU Ha 9K3aMeH

Ty AudpPpepeHnmpoBaHHbIN 3aueT (IK3aMeH) Kypc1
bujer Ne X
1.]IBoMHOM MHTEeIpaJl B IOEeKapTOBOM M IOJIAPHOM CHUCTEMax KOOPIOMHAT.

2 .BrlUMCIIeHMEe IOTOKa BEeKTOpa uYepe3 3BaMKHYTyl I[IOBEepxXHOCTh. dopwmysa
Ocrporpanckoro — I'aycca.
3.PemumTb MHTEeTPAaJIb
2

X fX
a) | ——=dx; 0) | —————dx.
)‘[\/4—x2 )‘([(5X3+2)2
4. BEIUMCJIUTL IJioManb OUIYPB, OITPaHMUEHHOM JIMHUIAMU
2y=\/§, 2xy =1, x=16.

5. PaccTaBuTh MNpeIesE MHTETPUMPOBAHMSA B IBOMHOM MHTETpAaje J]f(myﬁhdy
(D)
no o6mactu (D), orpaHmuenHoit nuumamu y=5-x>, y=1.
6.PaccrTaBuUTh npeneJisl VHTETPUPOBAHUSA B TPOMHOM VHTeTpase

Jﬂf(x;y;z)dxdydz no oBmactu (V), OTpaHMUEHHOM MOBEPXHOCTAMM

V)
a) z=+x*+Yy?; 6) z=2—-XxX"-V°

B [IWJINHIAPUYECKON CUCTEME KOOPIUHAT.
7.HamT nmOTOK BEKTOPHOT'O IIOJIA

A=(X—Y)i+2x+Y)]+(x2+2z+4)k
yepe3 3aMKHYTYIO TOBEPXHOCTh X +2°=4, y=1, y=3
8.HaliTy LUUPKYJALMIO I[1JIOCKOTO BEKTOPHOTO IKMUI-KZ(X+2yﬁ+(y—XXi BIOJIb

2 2
KOHTYypPa X“+y =9, 0BxXO0OMMOTO B [IOJIOXMUTEJIb HOM HalnpaBJIeHUN,
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ucnonb3ysa dopmyiny I'pmHa.
9.HavnTy rpaIMeHT CKaJISPHOT'O II0JiA
2

U((x;y;z)= zx——yl B Touke M,(1-1,2).

[lepeyeHpb BOIIPOCOB UL IIOAINOTOBKHU K crnaye audd.3adera (dK3aMeHa)

HeonpenesieHHblii MHTErpaJ

OmnpeneneHne mepBOOOpa3HON (YHKIIMKM H HEONMPEAENeHHOTO WHTErpaia, ero TeOMETPHYECKHH CMBICH, KPHUTEPHM
NPaBUIBHOCTH pe3yJIbTaTa HEONPEAeICHHOTO HHTEIPUPOBAHNS.

Tabmuiia OCHOBHBIX HEOIPE/ICICHHBIX HHTEIPAJIOB.

CBolicTBa HEONIPEAEIEHHOr0 UHTErpaIa.

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

Mertoa 3aMeHbI TIepeMEHHON B HeompeaeaeHHoM uHTerpaie. OCHOBHOM IMPHUHIIMI BIOOpa MOAXOAMIIEH MoACTaHOBKH. CxeMa
MPOBEJICHUS 3aMEHBI IEPEMEHHOI.

Anrebpandeckre MOICTAHOBKH MPH WHTETPUPOBAHUU HUPPAIIMOHATBHBIX (QYHKIIHH.
TpuroHomerprueckre NoACTAHOBKY TIPU HHTETPUPOBAHUN UPPATHOHATBHBIX (DYHKIIHH.

CxeMa pa3fnoXEHUs palMOHATBHON apoOW Ha mpocTeifiiue craraeMbie. MHTErpupoBaHHe TMPABHIBHBIX W HEMPABUIBHBIX
JIpo0eii.

HHTCI‘pHpOBaHI/Ie TPUTOHOMCTPUICCKUX (bYHKHHfI, YHUBEpCAJIbHAA U TAHTCHIUAJIbHAsA ITIOACTAHOBKHU.

Hebepymmecst uHTErpabl, UX TPUMEPHI.
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OnpeaesieHHbIN HHTErPaJ
Cxema COCTaBIICHUS] HHTETPAIBHON CYMMBI U OIIPEISIICHHOTO UHTETpaia Jijisl TaHHOW ()YHKITUH B JAaHHOM HMHTEPBAJIC.

T'eoMeTprueckuii CMbICH ONpeeIEHHOI0 UHTErpasa.

Teopema cyleCTBOBaHHUS ONPENEICHHOTO HHTErpaa.

CBoliicTBa ONpPEAEICHHOTO UHTErpaia.

Teopema o cpeHeM 3HAUYECHHUH AJIsl ONpeAieiIeHHOro HHTerpana. CpenHee 3HaUeHHe (YHKIMU B MHTEpBAJIe.

Teopema o MpoOU3BOIHON MHTETPANIA TT0 TIEPEMEHHOMY BEPXHEMY TpEJIeTy.

®opmyna Herotona — Jlerioauna. CX0ACTBO M pa3jiMyue OMPESIICHHOTO U HEOPEISIICHHOTO HHTETPAJIOB.

MeTo/1pI BEIYMCIICHHUS OTIPEIETICHHBIX HHTETPATIOB (HETIOCPECTBEHHOE, HHTETPUPOBAHKE 0 YaCTSIM, 3aMEHBI TIEPEMEHHOM).

OmnpeneneHne HECOOCTBEHHOTO HHTErpaja 10 OECKOHEYHOMY IPOMEXYTKY, €ro TreoMeTpudeckuid cmbici. CXOIUMOCTb
HECOOCTBEHHBIX HHTETPAJIOB 1-TO pojia, MpU3HAK CPABHEHUSI.

Onpez[eneHHe HECOOCTBEHHOr'O HUHTCIrpajia OT HeOI‘paHH‘ieHHOﬁ (bYHKI_II/II/I, €ro FCOMeTpI/ILICCKI/Iﬁ CMBICIJI. CXO,I[I/IMOCTL
HECOOCTBEHHBIX HUHTCIpaJioB 2-ro poaa, Mpu3HaK CpaBHCHUS.

(DOpMYJ'H:I JJIsA BBIYUCIICHUS HJIOH.Ia,I[eﬁ IIJIOCKHX (1)I/Il"yp, 00BEMOB TEIl IO momaan nmonepeuHoro CCUCHUsA U TCJI BpaAlICHUA,
JAJIMH OYT TNIOCKUX KPUBBIX U rmomaz[eﬁ MMOBCPXHOCTHU BpalllCHU.

HpI/IMepI)I q)HSI/I‘IeCKI/IX 3aga4, pCIICHUA KOTOPBIX CBOIAATCA K BBIYHUCIICHUAM OIIPEACIICHHBIX WU HECOOCTBEHHBIX HWHTCIpajioB.
(I)yHR].IHI/I HECKOJbKHX MEPEMEHHBIX

I[aﬁTe OIIpCACICHUC Ipeaciia (l)yHKI_II/II/I HCCKOJIbKUX NNEPCMCHHBIX.

C(i)OpMy.]'II/Ipyf/'ITe OMMPCACIICHNC YaCTHBIX MPOU3BOJAHBIX IJId (1)yHKLII/II/I HECKOJIbKUX IEPCMCHHBIX.

Uro HazpiBaeTcs quddepeHiuanoM GyHKIUN HECKOIbKIX MTePeMEHHBIX
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B 4em cocTosT nocrarounsie ycnosus auddepeHnrpyeMocTi GyHKINN HECKOJIBKUX IEPEMEHHBIX ?

Kax HaxomsaTcst 9acTHBIE MPOU3BOIHBIE BHICIINX MOPSAKOB? CPOpMyIHpYHTE YCIOBHS PABEHCTBA CMEIIAHHBIX MPOU3BOTHBIX.

Kak HIIYTCA KacaTeJibHasA MIIOCKOCTh U HOpMaJlb K HOBerHOCTI/I?

C(bOpMyJ'II/IpyI‘/'ITe OMPEACIICHUEC 3KCTpEMyMa JIsd (I)YHKHI/II/I HECKOJIbKUX TICPEMCHHBbIX. KaxoBbl HCO6XOI[I/IMBIC YCJ10BUA €10

CyILLIECTBOBAHMUSI?

ChopmynupyiiTe T0CTaTOUHBIC YCIOBHS CYIIIECTBOBAHMS SKCTpeMyMa JUIsl PYHKIUU IBYX MIEPEMEHHBIX

[TpuBeanTe cxeMy HaXOXKACHUS HAMOOJIBIIETO M HAMMEHBILET0 3HaYeHUS (PYHKIMH B 3aMKHYTOH 00acTu.

KpaTHLIe HHTErpaJjbl

Cxema COCTaBJICHUS] HHTETPAIBbHON CyMMBI 11 (DYHKIIMH JBYX MIEPEMEHHBIX B JAHHOH IJIOCKOH 00J1acTH.
OrnpezaeneHre ABOMHOrO HHTErpajia U €ro reOMETPUYECKHUIA CMBICI
OcCHOBHBIE CBOMCTBA IBOMHOTO UHTETpaia.

ChopmynupyiiTe TeOpeMy O CpelHeM 3Ha4ueHHH (YHKIMH B IUIOCKOH oOmactd, cHopMmynupyiTe €€ reoMeTpHUYSCKUi
CMBICI.

[lonsTne MMOBTOPHOT'O HHTErpaJia, BLIGOp NnopsiiIka MHTCIpUPOBAHUA. Brruncnenne HBOﬁHOFO HUHTCrpajia B ,Z[eKapTOBOfI
CUCTCMC KOOpAUHAT.

3aMeHBbI IepeMEHHBIX B IBOMHOM HUHTErpaie. SIkoonaH nepexoa oT AEKapTOBBIX KOOPIUHAT K IMOJIIPHBIM.
Cxema nepexo/sia B IBOWHOM MHTETPAJIE OT I€KAPTOBBIX KOOPANHAT K MOJISIPHBIM.
IIpunosxeHrs JBOMHOrO MHTErpaJIa.

Cxema cocTaBJIeHUs] HMHTETpaJbHONM CyMMBbl i1 (YHKIUM TpeX IEpPEeMEHHbIX B HEKOTOPOH 00JacTH TpPeXMEpHOTro
MIPOCTPAHCTBA.

OmnpezeneHre W 3aNHITUTe OCHOBHBIC CBOHCTBA TPOWHOTO MHTETpaja.
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Teopema o cpeiHeM 3HAYEHUHU B TPOMHOM HHTETpaIe.
Cxema BBIYHCIIEHHS] TPOWHOTO WHTETpalia B IEKapTOBOM cHCTEME KOOPIUHAT.

dopmyna 3aMeHBI IEPEMEHHBIX B TPOWHOM MHTerpaie. SlkoOuaH nepexoja OT ACKapTOBBIX KOOPJIMHAT K IWIMHAPHYCCKIM
1 chepuICCKUM.

Cxema miepexojia B TPOMHOM HUHTErpalie OT JeKapTOBBIX KOOPAWHAT K HUIMHIPUIECKUM H CHEPUIECKUM.
[IpunoxeHust TPOMHOr0 UHTErpana.

CxansipHoe ¥ BeKTOPHOE IoJ1e
Onpenenenue ckansgpHoro nois. [Ipumeps! ckpanspHbIX MoJei.

OmnpeneneHne TPOW3BOJHOW CKAISIPHOTO OIS IO HAMpaBleHUIo, ee (usuueckuit cmbicn. Dopmyna BBIYUCIECHUS
MPOU3BOAHOM IO HAMPABICHUIO.

[MonsiTre rpagueHTa ckaasipHOro Nosst. CBsA3b BEKTOpa-TPaJIMeHTa C MIPOU3BOJHOM 110 HATPABJICHHIO.
OmnpeneseHue BEKTOPHOTo 1mouisi. Pu3ndecKkue mpuMepsl.

Onpenesnenue U GopMylia BBIYHCICHHUS TOTOKA BEKTOPHOTO TIOJIS B BEKTOPHOM U KOOPAMHATHOM (hopmax.
[ToHsTHE AMBEPTEeHIIMY BEKTOPHOTO MO, €€ GU3NUecKuil cmbicit. Dopmyrna Asisi BBIYUCICHUS TUBEPTSHIHH.

®opmyna Octporpaackoro —'aycca B BEKTOpHOH M KOOPAMHATHOM (hopMax Uil BBIYMCIIEHHUSI IOTOKAa BEKTOPHOTO OIS
4yepe3 3aMKHYTYIO IIOBEPXHOCTb, PU3MUECKHHA CMBICT (POPMYJIBL.

DU3HYECKUN CMBICI IUPKYJSILUU HAa IPUMEPE BEKTOPHOT'O MOJII CKOPOCTEH YaCTHL] TEKYILEH HKUIKOCTH.
Onpenesnenue 1 GopMylia BBIYUCICHUS HIUPKYISALXMN BEKTOPHOTO T0JIS1 B BEKTOPHOW M KOOPAWHATHOW (hopMax.
ITonsTre poTopa BekTOpHOrO noJs1. PopMyIta HAXOKICHHAS POTOpa.

®opmynst Crokca u ['puHa, X cMBICT.

HOTGHL[I/IaJ'IBHOG IoJIC, MOTEHIHAII U €I'0 HAXOXIACHUC. CsoiicTBa HNOTCHIIMAJIBHOI'O ITOJIA.
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ConeHonainbHOE TOJIE, TOHATUE BEKTOPHOU TpyOKHu. CBOHCTBA COJICHOUIATBHOTO TTOJISL.
T"apMoHnUeckoe BEKTOPHOE M0JIe U €r0 CBOMCTBA.

Omepatop I'ammimsTOHA. 3amuch ¢ MOMOIIBIO orepaTopa I'aMuimbToHa mudPepeHITnaTbHBIX BEKTOPHBIX OIEpaIliii IIepBoOTro
MOpSIJIKA.

Oneparop Jlannaca, rapMoHHYecKre (HYHKITUH.

5. MeToanuecKue YKa3aHHU4 110 Ipoueaype ouCcHuBaHus

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbnas padota

B cemectpe CTyAeHTB BBIOJHAIOT S5 KOHTPOJBHBIX paboT, coJepiKaHHUE KOTOPBIX OXBAaTHIBAET BCE pPa3Jelbl
mucuumuinHel.  Kakmomy cTymeHTy Bblmaercs cBoW BapuaHT. KoHTpombHbBIE pPaOOTBI MPOBOISTCA B Yachl
MPAKTUYECKUX 3aHATHH. 332 KaKIYI0 KOHTPOJbHYIO pabOTy MaKCHUMAJIBHBIA Oail OIpenesnsieTcs B COOTBETCTBHE C
PEUTHHT-TIJIAHOM JUCHUIUIHHBL.

KpuTepun oneHku 3axanus:

banib! 32 KOHTPOIBHYIO pabOTy MOJIyYarOTCsl yMHOKEHHEM MaKCUMAJIbHOTO 0ajlia, peyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEHTHHI - IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

nas3

B cemectpe cTynenTs! BeinonssitoT 5 /13 mo BceM pazzgenaM nporpaMmbl JUCHUIUIMHBL. Y KaXJIOTO CTYIEHTa B
rpyme cBoil Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTY/IEHTA B CIIUCOYHOM COCTABE
TPYIIIIEL.

[IpenonaBarens o0ecriednBaeT CBOEBPEMEHHOE TTOIyUeHHE CTyAeHTaMu Bapuantos U/13, a Takxke

MIPEJOCTABIISIET IIEKTPOHHYIO CChUIKY Ha coopHuk 1/13. Bce U/13 pa3merieHbl B 3IEKTPOHHOM Kypce T10
TUCIIATIIINHE.

W13 BBIMONHSIOTCS B OTJENBHOM TeTpaau, IpH 0pOPMIIEHUHN KaXKJIOTO 3a/IaHUsI 00S3aTENTbHO YKA3bIBACTCS €T0
HOMEp, IPUBOJUTCS KPATKO YCIIOBHE KaXJI0T0 3aaaHusl. Permenne kax1oro 3aanusi JOHKHO OBITh MOAPOOHBIM, €
BKJIFOUEHUEM MPOMEKYTOUHBIX PACUETOB, PacCyXIEHHH, MOSICHEHNH, C yKa3aHUEM HCITOJIb30BAaHHBIX METO/IOB H
dhopmyn. /I3 mposepsieT npemnoaaBaTeb, By IpakTHIecKue 3auatus. CTyIeHThI TOJDKHBI BRITOTHUTE M]3
JI0 KOHTPOJIEHOU paboThl o Teme. 3a kaxpoe /I3 BeicTaBstoTCS 0aTbl, MAKCUMATBHBIN Oaill yKa3bIBaeTCs B
pEUTHUHI-TITIaHE.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

KpuTepnu oneHKH 01HOT0 3a/1aHUA:
3amanue CUUTACTCS 3aYTEHHBIM, €CJIH BBIITOJIHEHO 00JIee IMOJIOBUHBI 3a1aHIH
Ecnm 3amanne He 3auTeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0PadOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET yYeCTh UCIIPABICHUS U JOOABUTH OAIIIBI K MTPEIBIIYITIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT3 m PT4) Bo Bpems koH]epeHL-HEIenu B
cepeArHEe M KOHLE TEKYIIEro CeMeCTpa COIVIacHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT O0e3 mepepsiBa. OTCUET
BpEMEHHU HAYMHAETCS ¢ MOMEHTa BXxoja cTyAeHTa B TecT. MHCTpyKTaxk, MpeaIeCTBYIOMIMNA TECTHPOBAHMIO, HE
BXOJHT B yKazaHHoe Bpemsl. CTYZCHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa 1o uCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OLICHKY 3HaHWH, YMEHMH W BJaJI€HHH, MOJYYEHHBIX CTYACHTaMH 32
OTIpE/ICIICHHBIN MTPOMEKYTOK 00yUYECHHSI.

Kaxxpiii BaprianT Ouiieta MOJEIUPYETCsl KOMITBIOTEPOM I10 33JaHHBIM pa3lieniaM XUMHUHM 1 coaepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHHs M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS IPENOJABATENI0 BbBIIACTCA MAaTpUIa OTBETOB W CyMMapHBIM pedtuHr 3a Tect. OOcyxneHue
Pe3yIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIIHH.

KpuTepun oueHKH 0HOTO 3a/1aHHUSA:

® 33 KaX/0€ NPaBUILHO BHIMOJHEHHOE 33aHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HETPaBWJIHHO BBHINOJIHEHHOE MJIM HEBBINIOJHEHHOE 3a1aHKe BeicTaBisieTcsa () 6amos;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 3a/IaHMH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.
MaxkcruManbHBIN CyMMapHBIA TECTOBBIN Oat 3a kaxkaoe PT coctasnser 15 Ganos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasaene «MeponmpHusTHS», M MOXET OBITh BBINOJHEH KaXIbIM
CTY/ICHTOM HEOTPaHWYEHHOE YHCIIO Pa3.
s cmyodenmos, ne npowedwiux PT 6 nepuod nposedenus mecmupo8aHusi NO YEANCUMENbHOU NpUYUHE,
npeoycMOmpeHa 603MOICHOCIb MECMUPOBAHUL 8 PE3ePEHbIIL OeHb, KOMOPbLI HAZHAYAEeMC sl Cpa3y nocie KoHgpepeHy-
Heoeu.



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Ipu pezynomame pybesicnoco mecmupoganus 6 6ai108 u menee, 00YUAIOWUMCS NPeOOCMABNAemcs 8 nepuod
meKywel npoMeNCymouHoOU ammecmayuu 803MOACHOCMb nosmopro npotimu PT 6 pezepanviii denb, coenaco8anHulii
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIN 3a4eT.

JuddepeHurpoBanHblii 3a4€T OCYLIECTBISETCA B COOTBETCTBUM ¢ [lo0%keHreM 0 IpOBEIeHUH TEKYIEro
KOHTPOJIS U TpoMexyTouHol arrectauuu TIIY (kak opraHu3zoBaHHas poLEypa HE IPOBOIUTCS).
WToroBslii 6ait onpeaessercss CyMMHUpPOBaHUEM OallsIOB 3a BCE OLICHOYHbBIE MEPOIPUATHUS TEKYILEro
cemecTpa.




1. Pouab qucuuminHbl «MaTtematuka 2» B (POPMHPOBAHMU KOMIIETEHIU BHINYCKHUKA:

HNHaukaTopbl A0CTHKEHHST KOMIIeTeHIHit

CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIIETEHIHHN)

DJ1eMeHT
00pa3oBaTeJbLHOM Kon
HaumenoBanue
NporpamMMsI CemecTp | KOMIIETEHLHH HaumenoBanue
KOMIIETeHI[MH HaumenoBanue
(TucnunInHA, Kon naaukaTtopa HWHIHKATOPA A0CTHKEHHU s Kon
npaktuka, FHA)
Brazneer ombIToM NpuUMEHEHUS 3aKOHOB
CriocoGen €CTECTBEHHBIX HAayK M MaTEeMaTHYECKHX
-1. METOJIOB M MOJIeJIell 11l peleHns 3a1a4
OCYILECTBIIATh MOKCK, YK(Y)-1.1B1 . a LA p a
. TEOPETHYECKOTO u IPUKIIAHOTO
KPUTHYECKUH aHAIIN3 U ARanm3upyer 3ajady,
XapakTepa
YK(y)_]_ CHHTE3 MH(pOpManny, I/I_YK(Y)-_’]_. 1 BBIZIENIAS ee 6a30BbIC v P P
L MEeT pelarh 3a/a4d TEOPETHIECKOTo
TPUMEHSATH CUCTEMHBIA COCTaBJISIIOLLKE . .. YK(VY)-1.1V1 - nxnpz; HOTO XaDbAKTEDa P
TIOJIXOJ] TS PEIICHUS p oot PAKTEP:
3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H
MOCTaBJICHHBIX 33739 ...
YK(V)-1.131 MaTeMaTHIECKHe METOIBI
TEOPETHYECKOTO XapaKTepa
Brnajneer MareMaTHYeCKHMM amapaToM
¢ depeHIaIbHOr0 U HHTErPaIbHOTro
HCUMCIICHHS ULt MPOBECHHs
Maremaruka 2 2 Tprvenser OIIK(Y)-1.1B2 TEOPETUYECKOTO  HCCIEHOBaHHS M
CnocobeH MPHUMEHSTh MaTeMaTHYecKHi ammapaT MO/JIETTUPOBAHUS ¢uzmyecknx u
(yHIaMeHTaIbHbIE uccnenoBaHus GyHKIHUH, XUMUYECKUX TIPOILECCOB U SIBICHHH, a
3HaHUS, TTOJTyYeHHBIC B JIMHEWHOH anreOpsl, TaKxKe, TS pereHnst
obnactu IrddepeHInaIbHOro 1 npodeccHOHANBHBIX 3324
OIIK(Y)-1 MaTeMaTHYECKUX U N.OIK(Y)-1.1. HMHTETPanbHOrO UCYUCIICHHUS, VYMeeT npuMeHATh annapat

(M) €CTECTBEHHBIX
HAyK, U UCIOJIL30BATh
HX B IPOECCHOHANBHOMN
JESITEIIBHOCTH

psnoB, nuddepeHInaTbEHBIX
ypaBHEHHH, TEOpUH
(yHKIMI KOMIIEKCHOTO
NIEPEMEHHOT0 B HH)KEHEPHOI
JEATeIbHOCTU

OTIK(Y)-1.1Y2

¢ depeHIuaIbHOro 1 HHTErPaIbHOTO
MCYHCIIEHNS T PENIeHUs CTaHapTHBIX
3a/1a9

OITK(Y)-1.132

3HaeT OCHOBHBIC MOHSATHS U TEOPEMBI
nuddepeHnnanbHOro HCUUCTICHHS
(YHKINM HECKONBKUX IEPEMEHHBIX H
HUHTETPAJIBHOTO HCYHCICHHS (QyHKINH
OJIHO# M HECKOJIbKHX IIEPEMEHHBIX




2. IToka3zaTeau U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Ko unaukartopa

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

KO}I HauMeHoBanne JOCTHIKCHU A JHCHHUIIIHHBI (Ol.lel'l()‘ﬂ'lble Meponpmrmn)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YaCTH)
PO 1 Bnageer 1. HeonpeneneHHslif HHTErpat KoHTtposbHas pabota
MeTonaMHt T hepeHINAIBHOTO HCYUCIIEHHS (DYHKIMN 2. OmnpeneneHHbIH 1 UJ3.
HECKOJIBKUX TIEPEMEHHBIX; METOJIaMU HHTETPAJILHOTO HecoOCTBEHHBII HHTETpaj o
UCcUUCICHUS QYHKIUH OJTHOM U HECKOJBKHUX MePEMEHHBIX HYR()-1.1 3. AuddepenmansHoe TecTnposathe — He3aBHCHMBIN
MLOMK(Y)-LL. ucumcienue GpyHKIui konrposs [JOKO
HECKOJIBKUX MePEMEHHBIX
4. KpatHbIe HHTETpAIIBI
5. DneMeHTBl BEKTOPHOTO
aHam3a
P2 Ymeer 1. HeonpeneneHnHslil UHTErpan KonTponbHas padbora
HAaXOIWUTh YacTHBIE TMPOU3BONHBIE H  IU(EpeHIHAIH, 2. OnpeneneHHBIN 1 NJ13.
uccaenoBaTh GYHKIMN HECKOJIBKHUX MEPEMEHHBIX; HEeCOOCTBEHHBIH MHTETpal TeCTHPOBAHIE — HE3ABHCHMAL
BBIYHCILITE  HEONPE/IENICHHBIE, ONPEACIECHHBIE, HECOOCTBEHHBIE, | 11 VK(V)-1.1 3. IuddepenmansHoe p
KpaTHBIE, KPHMBOJIWHEHHBIE M TIOBEPXHOCTHBIE HMHTETPAIIBL; ucuncienne QyHKImi koHTposs LIOKO
YUCJIOBBIE XapaKTEPUCTUKHU CKASIPHBIX U BEKTOPHBIX TOJIEH H.OIK(Y)-1.1 HECKOJIbKUX MEPEMEHHBIX
4. KpaTHble HHTETpaJIBI
5. DneMeHTbl BEKTOPHOTO
aHanm3a
P13 3Haer 1. HeonpenenenHslil uHTErpan KonTpomnpHas padora
OCHOBHBIE 3TAIThl CXEMBI TIOJTHOTO MCCIIEIOBAHUS (DYHKIIUH 2. OnpenencHHBIA U NJ13.
HECKOJIFKHX TIEPEMEHHBIX; OIIpe/eNICHIE HEONPEIeICHHOTO, HECOOCTBEHHBIN HHTETPA .
OTIPE/ICTICHHOTO, KPATHBIX, KPHBOJIHHEHHBIX U IIOBEPXHOCTHBIX MYK(Y)-1.1 3. AuddepenmmansHoe TecTnposanue — He3aBUCHMBIN
UHTETPAIOB, X PU3MIECCKUN U T€OMETPHIECKHI WLOIK(Y)-L1. ucuncienne yHKIHA koHTposs LIOKO

CMBICIT;0CHOBHBIE TIOHATHS BEKTOPHOTO aHAIH3a , POPMYIIBI
I'puna, Octporpaackoro-I'aycca u Ctokca

HECKOJIbKUX TIEPEMEHHBIX
4. KpaTHbIe HHTETpaJIBI
5. DneMeHTHI BEKTOPHOTO
aHaIM3a

3. IIkajga oueHUBAHUSA




[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PEIVIAMEHTHPYETCS OTACJIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBaHMS PE3yJIbTaTOB 00y4deHHUs B ToMCKOM mojuTexHudeckoM yHuBepcuteTe (CucTteMa olleHHBaHUA)» (B ACHCTBYIOLICH peaakium).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHol gnestenpbHOCTH (M3yuenue aucnuiuinH, YWPC, HUPC, xypcoBoe mpoeKTHpOBaHHE, NPAKTUKH) OMPEACIsACTCS CyMMOH OallJIoB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTUHIOBas oleHka - Makcumym 100 OasioB).

PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAllUU
YCTAaHABIINBAETCS KaJICHIAPHBIM PEUTHHI-TUIAHOM JUCLIUIUINHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3aaHuA

CooTBeTCTBHE

TPaJHLHOHHOI OLICHKe

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTiIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPaKTHYECKON e TeTbHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJIHOE MOHUMaHUE NIpeIMeTa, XOPOIINe 3HAHUS, YMEHUS U OBIT IPAaKTUYECKO NesITeIbHOCTH, HEOOXOUMBbIE Pe3yIbTaThl
00y4deHus chOPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO M3 HUX HE OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM 0allioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE IPEIMETa, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHHS H OIBIT IPAKTHYCCKOM AESTENEHOCTH, HCOOXOIUMBIC PE3yIbTaThl

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54% «Heymnosi.» PesynpraTel 00y4eHNs HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
TP
[Ixana 17st OLIEHOYHBIX MEPOTPUITHI U U] PEepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHb
copMIPOBAHHOCTH Baxa COOTBeTcIBMe Onpexesenue onenin
pe3yJIbTaToB TPaJULHOHHON OLlEHKe
00yuyeHnst
90% + 100% | 90+ 100 «OTINYHOY OT1iar4yHOE IOHUMaHKE MPEIMETa, BCECTOPOHHUE 3HAHMUS, OTIMYHBIC YMEHUS U BJI/ICHUE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEOO0XOIUMBIE pe3yNbTaThl 00ydeHus chOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OIM3KUM K MAKCHMATbHOMY
70% + 89% 70 + 89 «XOpOIII0» OCTaTOYHO ITOJIHOE ITOHUMAaHHE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKON AeATEIbHOCTH, HEOOXOUMEBIE
>y )
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OaLIOB
55% + 69% 55+69 «Y 1OBIL» [Tpuemnemoe noHMMaHue NMpEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AESTEIbHOCTH, HE00X0IMMbIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB
55% + 100% | 55+100 «3auTeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM
«He 3aureHo»




4. TlepeyeHb TUNMOBBIX 3a1aHUI

OneHovHbIE
MEPONpPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

1. KonTponbhaa
s pabota

KonTtpoabnas padora Nel nmo teme «HeonpeneseHHbli HHTErpan
BAPHUAHT Nel

1'I xdx . 5 Isin 3xdx. 3-I dx _
V2x2 +3 3/cos* 3x arctgx(l+x?)
o 5. [xV1-x%dx. e [(1+x)sin2xdx .
e +

. 4
SIn X

7.I 1 Xd; 5 . 8. 76dx 9. IM

(X+1)(x+3)(x+5) C0S °X \/x>3+4

1. j(2x +sin 2x)dx
0

KonTpoubHas padora Ne2 no teme «OnpeaeneHHbIil HHTErpamn
BAPUAHT Nel

3 j.\/4x — 2dx
72




OneHovHbIe
MEPONpPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

1. BrruucianTs HECOOCTBEHHBIE HHTCrpajibl WK YCTAHOBUTH UX PACXOAUMOCTD:

0

x2dx tIn x
—dXx
2 Ix2+4 2 !w/x

3

2. Bpraucnuth miomanb GUrypsl, orpaHUYCHHON JTUHUSMH:
3 2
a) y=x, y=x, x=-2,x=I.
1

6) p=3-2cosP, p= >

T
3. Berumcauts AIMHY AyTd kKpuBoir  y = 1-Insinx, ot x =0 g0 x = Z

KonTpoubnas padora Ne3 no teme «KpaTHbie HHTEerpajibn»
BAPHUAHT Nel
1. HV3MeHUTH NOPSAAOK UHTETPUPOBAHMSL:

1 4—x
jdx j f(x,y)dy
0 x—4

2. PaccTtaBUTh TpaHUIIBI HHTETPUPOBAHUS

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




Ouenoynble IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOonpusTUs

1. Haiitu miomas GUIyphl, OrPAHUIEHHOM IMHIAMI: X° +y° —2X =0,
y=x, y=0.

2. Haiitu 0O6bem Tena, OrpaHUYCHHOTO YKa3aHHBIMU TTOBEPXHOCTSMHU:
x2+y2—8x=0, x2+y2222, z=0.

3. Haiitu MaccCy Teja, OrpaHu4YCHHOI'0 ITIOBEPXHOCTAMMU :
X2 +72=1, y=0, y=1,ecn p(X, y,z) = k(x* + y* + Z%).

KonTpoubnas padora Ned o Teme «JjIeMeHThI BEKTOPHOI0 AHAJIH32»
BAPHUAHT Nel
1. BelYMCINTH KPUBOJIMHEHHBINA HHTErpa 1" pona
J'(1+ x?)dl,tme L:x*+y*=ay .
(L)
2. Bpraucnuts paboTy cuitoBoro nous. [IpoBepuTh 3aBUCHUT JIM HHTETPAJ OT TPAEKTOPUH MHTErPUPOBAHMS?
Eciu He 3aBUCHT, TO yIPOCTUTH BHIYKCIIEHUS.
j(xy —1)dx + x*y?dy, rne L:AB; A(1,0); B(0,2).
(L
3. BBIUMCINTB OBEPXHOCTHBIN MHTETPAI ﬂ dS, rae S — yacTh MIOCKOCTH
(S)
X+ Y+ Z = a, 3aKII0YEHHas B IIEPBOM OKTAHTE.
4. HaiiTi MOTOK BEKTOPHOTO TOJIS A=4i - 9]7 yepe3 BHENTHIOK CTOPOHY ITOBEPXHOCTH
mapaboonia BpameHus Y = X° + z°, orpaHyd. TI0cKocThio Y =4, mpu X <0,2>0.

A= (x+In[z)i +(y+I[x)j+(z+I|yDk. divA=? ,rotA="?

o




OneHovHbIe
MEPONpPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI




O1eHOYHbIe
MepOonpUsITHS

IIpuMepsl THIIOBBIX KOHTPOJILHBIX 32JaHHI

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 IIpuMepb! THIOBBIX KOHTPOJILHBIX 3aJaHHIT
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 KOHTPOJILHBIX 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

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

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) =
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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°
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Ouenoynble IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOonpusTUs

Bomnpocksr:

J’ 2,2x°
Tectnposan 1. UuTerpan paBeH

ne — .
X

nezasucumbl | 1. € +C

1 KOHTPOJIb

LIOKO (PT3 | , 6e> 1C

u PT4)

ledic
3.

ledic
4. 6 +

2x* +1
y (x> —4)(x* +1) y

2. YKaXuTe BEpHOE Pa3JI0OkKEHUE PAIHOHATBLHON JpooH Ha CyMMY MPOCTBIX APOOEH C

HeoIpeeIEHHBIMU K03 (PUIIEeHTaMU

2x2 +1 A B
2 _ 2\ (2 =2 T3
1 X=4)(x"+1) x" -4 x"+1

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

2x% +1 A Bx+C
2 2 =2 +—
3 X =HX+) x -4 x*+1
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IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

2x% +1 A B Cx+D
2 2 - + T2
4 (X =H(X+D) x-2 x+2 x°+1 +

dx
3. Uuterpan ° 4C0SX+68iNX+5 pagen

X
1 | tg§+6—«/§

n
V21 tgg+6+\/ﬁ
1.

+C

+

2+C

X
tg-+3
2. 92
X 3
2[t92+3j
— - 7 4C
3. 3

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

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

Ism dx

2
UHTErpae (x+D)”x
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1. x=t"-1
2, x=t
tz_x+1
3 X +

5.Cpennee 3nauenne GpyHKIMMN
f(x)= COS* X B IPOMEKYTKE
[~/ 2:0]

paBHseTCA

HECOKPaTUMOM pallMOHAIILHOMN

(IpoOHbIe 3HAYCHUS BBOJIHUTH

npoGsto, Hanpumep 17 / 6 )

BBoj uncioBoro oresera

1/2

6.IToce mpuvenerust GopMyIBI
WUHTETPUPOBAHUS IO YaCTSAM B ONPE/ICIICHHOM

2 3/

WHTEeTpae I X - Inx dx MOJTY9YEHO
1
BBIPAXKECHHE

1. gs/x_‘*.mx‘f_gj'é/;-dx;
1

2. %/x_‘*.lnx\f—fsl;-dx;
1

3. §i/x_“-lnx—§i§/;-dx;
4 4+

3 3 3x
4, Z%*/x_“-ln x‘f _Z'!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[ £0xy)dx

a ¢
(oTBeT BBOANTH O3 ck0OOK Oe3 TIpobeoB)
a= OtgerT: 1

b= Ortser: 2

c= Otgert: Yy

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

8. Haiiaute mutomiaap 00IacTy, MPEACTABICHHONW HAa PUCYHKE

lg =E+£ (npaBuAbHbLIN)
6

4
n 3

2. S=_+_
3 2
3.9 @
12 8
T 3
5 5=D42
6 2
5. S=E+£
3 4
6. S:E—Fﬁ
3 8

9.BberuncinTe KpUBOJIMHEHHBI HHTETPaT _[(y —1)dx + 5xdy no npsamoii L: y=4x+2 ot Touku M;(-2;9) 10 Touku
L

M(0;8)

OrtserT: -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  uepes BHENIHIOO MOBEPXHOCTH ITMPAMH/IbI, OrPAHHYCHHOMN
KOOPJAMHATHBIMHU IJIOCKOCTSIMHU U TJIOCKOCTBIO SX + Y + 62 = 30

I1=__600

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

12. st dyuxuuu Z = Z(X;Y) u3BeCTHO
! !/
zy(M) = Zy(M) =0
144 . 14 . 144
2 (M) =5; i, (M) =1, zy, (M) =-2
Torpa Touka M
ABIISIETCS TOUKOM MUHUMYMa
HE ABJISAETCSA TOUKOM DKCTpEMyMa
ABIISIETCS TOUKOM MaKCUMyMa

SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIIETCS CTALIMOHAPHON TOYKOU




Ouenoynble IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepOnpUsTUs

Hud.
3auer
(Ox3amen

)

[IpuMephl 3a/JaHUM Ha 3K3aMeH

TIY JuddepennupoBaHHblii 3a4eT (JK3aMeH) Kypc 1
Buaer Ne X
1.IBOVHOM MHTEeTrpaJl B IEeKAapTOBOM U IOJIAPHOM CHUCTEeMax KOOPAMHAT.
2 . BoiumciieHmMe II0TOKa BeKTOopa uYepe3 2BaMKHYTYI I[IOBEPXHOCTh. dopMyJia
OcTporpanckoro — I'aycca.

3.PemlTs MHTeTpPaJb
2

X ¢
a) | ——==dx; 0) | ———=dx.
) I»\/4—x2 : '([(5X3+2)2
4 . BelUMCIMTE I[Jiomanb QUI'YPE, OI'PAaHUYUEHHOW JIMHUAMU
2y:\/;, 2xy =1, x=16.

5. PaccTaBuTh Mpelejitl UHTETPUPOBAHUS B IBOMHOM MHTeTpale iff@cyﬁmdy
(D)
no ob6nactu (D), orpaumuenuoi mmHuamm y=5-x, y=1.
6.PaccTaBuUTh npeneJis VHTETPUPOBAHUS B TPOMHOM VHTeTpase

m‘f(x;y;z)dxdydz no o6nactu (V), OI'paHUUEHHOM MOBEPXHOCTIMM

V)
a) =X +y*; 6) z=2—-X"—y?

B [IWJIMHIAPUYECKOW CUCTEME KOOPIMHAT.
7.HanTy HDOTOK BEKTOPHOI'O IMOJS

A=(X=Y)i+(2X+Y)j+ (2 +2z+4)k
gepes 3aMKHYTYIO TOBEPXHOCTh X +2° =4, y=1, y=3
8.HaMTy UMPKYJISLUMIO I[IJIOCKOTO BEKTOPHOTO IIOJIS 'K:(x+2yﬁ+(y—x)] BIOJIb

2 2
koHTypa X +Y =9, 06xXomuMoro B MNOJIOXUTEJILHOM HAalpaBJIEHUM, MCIOJb3YyH
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dopmysty T'puHa.
9.HamTu rpaiMeHT CKaJISPHOT'O I10Jid
2

U(X;y;z):% BTouke M,(3-12).

Ilepeyenb BOIIPOCOB JUIS MOATOTOBKU K cnaue audd.3adera (3K3aMeHa)

HeonpeneseHHblil HHTErpas

OnpeneneHue NepBOOOPa3HOI (PYHKIIMU U HEOIIPEICICHHOTO HHTErpaja, €ro FeOMETPUUCCKH CMBICI, KPUTEPHIA MTPABHUIILHOCTH
pe3yiibTaTa HeONpeAeIeHHOT'O0 HHTETPUPOBAHNS.

Tabnuiia OCHOBHBIX HEOIPEAETICHHBIX HHTETPATIOB.

CBolicTBa HEOMPEAEICHHOTO HHTETPaIa.

CBOICTBO HHBAPUAHTHOCTH OCHOBHBIX @opMyn WHTErpupoBaHud. MeToJ noABEAeHU 1101 3HAK L[I/I(’p(bepeHuI/Iana.
Mertoa unTerpupoBanus 1no 4actsiM. OCHOBHBIE THIIBI HHTETPaIOB, OEPyIIMXCs METOJJOM HHTETPUPOBAHUS 110 YACTSIM.

Mertos 3aMeHBI TIEpeMEHHON B HeompeeieHHoM nHTerpaiie. OCHOBHOW NMPUHITUI BBIOOpA MTOAXOAIICH MoACTaHOBKH. Cxema
MTPOBE/ICHYISI 3aMEHBI IEPEMEHHOM.

Anrebpandeckre MOJICTAHOBKH ITPH UHTEIPUPOBAHUH HPPALIMOHATBHBIX (PYHKITHH.
Tpuronomerpuueckre NOACTAHOBKY IPU MHTETPUPOBAHUN UPPALHMOHAIBHBIX (DYHKIIUH.

CxeMa paslioKeHWs paIoOHAIBHON IpoOM Ha MpocTeiinne ciaraemele. MHTErpHpOBaHWE TPABHIIBHBIX M HEMPaBHIBHBIX
JpOOei.

I/IHTerI/IpOBaHI/Ie TPUTOHOMCTPUUCCKUX (byHKI.IPIfI, YHUBEpCAJIbHAA U TAaHTCHIUAJIbHAsA TOACTAHOBKH.

Hebepymuecs naTErpaibl, UX NPUMEpHI.
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IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

OnpenesieHHbI HHTErpaJI
Cxema COCTaBIICHUS! HHTETPAIIBHON CYMMBI U OIPE/ICIICHHOTO UHTErpasia I TaHHOW ()YHKIIMH B JAHHOM HHTEpPBAJIE.

I'eomeTpuyeckuii cMbICH ONIPEEIEHHOTO HHTETpaa.

Teopema cyiiecTBOBaHHS ONPEAEIEHHOIO HHTErpaia.

CBoiicTBa onpe/IeIeHHOT0 HHTeTpaa.

Teopema o cpenHem 3HaYEHUH IS ONpeielieHHoro uHTerpana. Cpennee 3HaueHue (PyHKIMU B HHTEpBAJIE.

Teopema o mpowu3BOIHOM WHTETPANIA TI0 TIEPEMEHHOMY BEPXHEMY TIPEIeIy.

®dopmysa Hetotona — Jletfionuiia. CX0ACTBO U pa3inyue ONpPEe/IeICHHOIO U HEONPECIICHHOIO HHTETPAJIOB.

MeTo 161 BEIUMCIICHHUS OTIPEIEIICHHBIX HHTETPaJIoB (HETOCPEICTBEHHOE, MHTETPUPOBAHHE IO YACTAM, 3aMEHBI TIEpEMEHHON).

Omnpenenenne HECOOCTBEHHOTO WHTErpayia MO OECKOHEYHOMY MPOMEXKYTKY, €ro TreoMeTpudeckuid cMmbicid. CXOAMMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 1-TO pojia, MPU3HAK CPaBHEHUSI.

Omnpenenenne HECOOCTBEHHOTO HHTErpaja OT HEOTPaHWYEHHOH (YHKIMHU, €ero TeoMeTpU4ecKhid cMmbIcil. CXOJUMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 2-TO pOJia, MPU3HAK CPABHEHUSI.

dopMysibl IS BBIYMCICHHS IUIOMIAACH TUIOCKUX (UTYp, 0OBEMOB TEJ IO IUIOIIAIN MOMEPEUYHOr0 CEUYCHUS U TEJ BpAIICHUS,
JUTUH YT TJIOCKUX KPUBBIX U IJIOIIA/I€N HOBEPXHOCTH BPAILICHHUS.

HpI/IMepBI (1)I/I3I/IT-IGCKI/IX 3aaa4, pCICHUA KOTOPBIX CBOJAATCA K BbIYHUCICHUAM ONPEACIICHHBIX UIIN HECOOCTBEHHBIX HWHTCETpaJioB.
q)yHKIH/II/l HECKOJIbKHUX MEPEMEHHBIX

I[aﬁTe OmpeAcJICHUEC Ipeaciia (1)YHKL[I/II/I HCCKOJIbKHUX NNEPEMCHHBIX.

C(bopMyanyﬁTe OMPEACIICHNUC YaCTHBIX MMPOU3BOAHBIX IJISA q)YHKI_[I/II/I HECKOJIbKUX NMEPCMCHHBIX.

Uro HazwiBaetcs quddepeHanoM GyHKIUN HECKOIBKUX TEPEeMEHHBIX
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B 4em cocTosT noctarounsie ycnosusa aAuddepeHnpyeMocTH QYHKINN HECKOJIBKUX EPEMEHHBIX?
Kak HaxonsTcst 4acTHbIE TPOM3BOAHBIE BhICIINX NOPAAKoB? ChopMynupyiiTe yCI0BUs paBeHCTBA CMEIIAHHBIX IPOU3BOAHBIX.
Kak niryres kacaTenpHas IIIOCKOCTh M HOPMailb K IIOBEPXHOCTH?

ChopmynupyliTe ompeneneHre dKCTpeMyMa Ui (PYHKIMHW HECKOJNBKHX IMepeMeHHBIX. KakoBb HEOOXOAWMBIE YCIOBHUS €ro
CYILIECTBOBAHUS?

ChopmynupyiiTe 10CTaTOUHBIC YCIOBHS CYIIECTBOBAHUS DKCTpeMyMa JUTst (PYHKIIUHU IBYX TIEPEMEHHBIX

[IpuBeauTe cxemy HaXOXKICHUS HAUMOONBIIETO M HAUMEHBIIETro 3HaYeHUs! (GPYHKLUH B 3aMKHYTOH 00JIacTH.

KpaTHble nHTErpaJibl
e (XxeMma COCTaBJICHUSI HHTETPAIBHON CYMMBI JJ1s ()YHKIIMU JBYX IMEPEMECHHBIX B JaHHOU IJIOCKOH 00JIACTH.

e OmnpeneneHue JBOMHOrO UHTErpalia U €ro reOMETPUUECKUN CMBICH
e (OCHOBHBIE CBOICTBa IBOMHOI'O HHTErpaja.
o CdopmynupyiiTe TEOPEMY O CpeIHEM 3HaYCHUH (DYHKIIUH B IJIOCKOH 00J1acTH, CHOPMYIUPYITE €€ TeOMETPUUSCKUN CMBICIT.

e [loHsATHE TOBTOPHOTO HMHTETpaja, BHIOOp MOpsJKa WHTEIPUPOBAHUS. BblumcieHue MBOWHOTO HMHTErpana B JEKapTOBOM
CUCTEME KOOPIWHAT.

e 3aMeHBI IEPEMEHHBIX B JIBOHHOM HHTerpajie. SlkoOuaH nepexoia ot ASKapTOBBIX KOOPIUHAT K MOJISIPHBIM.
e (xema nepexojia B ABOMHOM MHTErpaje OT AEKAPTOBBIX KOOPAHUHAT K MOJSPHBIM.
e [lpunoxxeHus NBOMHOTO UHTETpaa.

e (CxeMa COCTaBJICHUS HMHTETPabHOM CyMMBI Uil (YHKIMH TpeX IEPEMEHHBIX B HEKOTOPOH 0O0NacTH TPEXMEPHOro
MIPOCTPAHCTBA.

L4 OnpeneneHI/Ie 1 3aIMIINATE OCHOBHBIC CBOMCTBA ’I‘pOﬁHOI‘ O MHTCTpaJia.

e Teopema o cpeiHEM 3HAYEHNHU B TPOMHOM MHTETpaJe.




OneHovHbIe
MEpPONpPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

CxeMa BBIYUCIICHHS TpOfIHOFO HWHTCIrpajia B I[eKapTOBOﬁ CUCTCMC KOOpAWHAT.

dopmyia 3aMeHbI IEPEMEHHBIX B TPOWHOM HHTErpaje. SIko0naH mepexona OT IeKapTOBBIX KOOPAMWHAT K IHJIMHAPUICCKUM U
cepruieckum.

CxeMa mepexoja B TPOMHOM HHTETpajie OT JEKapTOBBIX KOOPAWHAT K HIIUHIPUICSCKAM H CHEPUICCKUM.
IIpunosxeHus TPOWHOIO UHTETpAIA.

CkassipHoe M BEKTOPHOE I0JIe
Onpenenenue ckanspHoro nosis. [IpuMeps! ckpanspHbIX moJei.

Onpenenenne MPOU3BOJHONW CKAISPHOTO TIONS IO HAIMPABICHUIO, €€ (u3ndeckuil cMbicn. Dopmyia BBIYHCICHHS
MPOM3BOJHOM 110 HAIPABJICHUIO.

[Tonstue rpaarienTa ckausgpHoro nois. CBs3b BEKTOpa-TpaJleHTa ¢ MPOU3BOAHOM 110 HANPaBJIECHHUIO.
Onpenenenue BeKTOpHOTo nois. Puzndeckue npuMephl.

Omnpenenenue u GopMyia BHIYUCIECHUS TIOTOKA BEKTOPHOT'O MOJISL B BEKTOPHOW M KOOPIMHATHOW (OpMax.
[oHsiTHE AMBEPTrEeHIIMN BEKTOPHOTO MO, e GU3NIecKuil cMbIcit. DopMyia aJist BBIYUCICHUS TUBEPT CHITHH.

®opmyna Octporpanckoro —'aycca B BEKTOPHOM M KOOpAWHATHOW (hopmax AJisi BBIYMCICHUS! MOTOKAa BEKTOPHOIO MOJIS
Yyepe3 3aMKHYTYIO TIOBEPXHOCTb, (GPHU3UUECKUH CMBICT ()OPMYJIBL.

@U3HYECKHUI CMBICI HUPKYJSILUY HA IPUMEPE BEKTOPHOTO IOJISI CKOPOCTEN YaCTHILL TEKYIEH KUIKOCTH.
Omnpenenenue U GopMylia BEIYACICHUS IUPKYJISIIUA BEKTOPHOTO TOJISl B BEKTOPHON M KOOPJIMHATHON (opMax.
[TonsTue potopa BekTOopHOro noist. Popmysa HaXOKACHUS POTOpa.

®opmynst Crokca u ['puHa, UX CMBICT.

IlorennuanbHOE 10J1€, IOTEHLIMAI U €r0 HaxoxeHue. CBolicTBa MOTEHIUAIBHOTO 110JIS.

COHGHOI/IZ{&HLHOC II0JIC, ITIOHATHUE BeKTOpHOﬁ pr6KI/I CBolicTBa COJICHOMJAJIBHOT'O IT10JIA.




OneHovHbIe
MEpPONpPUATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

I'apMoHnYECKOE BEKTOPHOE MOJIC U €r0 CBOMCTBA.

Omneparop ['amunbrona. 3anuch ¢ momopio oneparopa ['amunbToHa auddepeHnraIbHbIX BEKTOPHBIX ONepalnuid MepBoro
MopsKa.

Omneparop Jlannaca, rapMoHHYecKHe (QYHKIHH.

5. Mertoanueckne yKazanus o npoieaype oneHuBaHUs

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHUS

1.

KonTponbnas pabota

B cemectpe CTyAeHTBI BBIOJIHAIOT S5 KOHTPOJBHBIX paboT, cOJEpKaHHUE KOTOPBIX OXBATHIBAET BCE pPa3Jelbl
IcuuIuiMHbl.  Kaskmomy cTymeHTy Bbimaercs cBoW BapuaHT. KOHTponbHBIE pPa0OTBI MPOBOJATCA B Yachl
MPAKTUYECKUX 3aHATHH. 32 KaKIYI0 KOHTPOJbHYIO PabOTy MaKCHUMAJIBHBIA Oail OIpenesnseTrcs B COOTBETCTBHE C
PEUTUHT-TITIAHOM JHCLUIUIMHEL.

KpuTepun oneHku 3axanus:

bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUECM MAKCUMAJIBHOT'O 63..]'1.]'[3, npeaAyCMOTPECHHOI'O 3a HEC B
COOTBECTCTBUC C peﬁTHHF- IJIAHOM, Ha JOJII0 BEPHO BLIITOJHCHHBIX SaI[aHHfI.

nas3

B cemectpe cTynents! BemonHsiOT S /13 mo BceM paszzgenaM mporpaMMbl JUCITUTUIMHEBL. Y KaKIOTO CTYJCHTa B
rpymme cBoil Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTY/IEHTA B CIIUCOYHOM COCTABE
CPYIIIIBL.

[IpenogaBarens obecrieynBaeT CBOEBpEMEHHOE TIOTyUYeHHE CTyAeHTaMu BapuanToB U/13, a Takxke

MIPEJOCTABIISIET IIEKTPOHHYIO CChUIKY Ha coopHuk 1/13. Bece M/13 pa3mereHsl B 3€KTPOHHOM Kypce T10
JUCUUIUINHE.

W13 BBIMONHSIOTCS B OTJIENBHOM TETpaau, IpH 0OPMIIEHUH KaXKIOTO 3a/IaHUsI 00S3aTENFHO YKA3bIBACTCS €T0
HOMED, IPUBOJUTCS KPATKO YCJIOBHE KaXJIOTO 3aaHus. Penrenue kaxmoro 3aanusi JOHKHO OBITh MOJPOOHBIM, €
BKJIFOUEHUEM NPOMEKYTOUHBIX pacu€TOB, paccy kKJICHH, MOSICHEHNH, C YKa3aHUEM HCITOJIb30BAHHBIX METO/IOB U
dhopmyn. /I3 mposepsieT npemnoaaBaTeib, By IpakTHIecKue 3auatrus. CTyIeHThI TOJDKHBI BRITOTHUTE M]3
JI0 KOHTPOJIBHOH paboTHI 10 TeMe. 3a kaxkaoe /13 BEICTaBISIIOTCS OaJlTbl, MAKCHMAJTLHEIN 0aJiT YKa3hIBACTCS B
pEUTHUHT-TITIaHE.

Kpurepumn oueHKn 0JHOTO0 3a/1aHUSL:




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

3aJiaHue CUUTACTCS 3aYTEHHBIM, €CJIM BBIITOJIHEHO 00JIee MOJOBUHBI 331aH I
Ecnm 3amanme He 3a4TeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0PadOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh HA TIOBTOPHYIO MpoBepky. [Ipemogaarens
MOJKET YYECTh UCIIPABIICHUSI U JOOABUTH OaJIIBbI K TIPSy ITIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT3 m PT4) Bo Bpems koH(epeHI-HEeIenn B
CepeMHe M KOHIIE TEKYIIEro CeMecTpa COIJIaCHO pacmucaHuio. PyOexnoe tectupoBanme (PT) mpoBomutcs B
KOMITBIOTEpPHOH (opMme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BPEMEHH HAYMHACTCS C MOMEHTa BXojaa cTyaeHTa B TecT. MHCTpyKTax, NMpeqmecTBYIOMUII TECTHPOBAHUIO, HE
BXOJIUT B yKa3zaHHOE BpeMs. CTyJCHT MOXKET 3aKOHUHUTH BBITIOJIHEHUE TecTa 10 ncTedeHns: OTBEJEHHOTO BPEMEHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWH, YMEHHMU W BIaJICHUH, MOJYYEHHBIX CTYACHTAMH 32
OTIpPE/ICIICHHBIN TPOMEKYTOK 00yUYECHHSI.

Kaxnprii BappaHT OmiieTa MOJAENUPYETCS KOMITBIOTEPOM I10 3aJlaHHBIM pasfieliaM XuMud U copepxut 20 3amaHuid.
CTyIeHTbl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs] M TOSCHEHUs MpoBOAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHHS MPENOJABATENIO BBIIACTCI MaTpHUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS Ha KOHCYJIBTAIHH.

KpuTepun onieHKH 0HOTO 3a/1aHUSA:

® 33 KaX/0€ NPaBUJIBHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6amios;

e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX NPaBUIBHBIX OTBETOB, 3a/IaHMH Ha COOTBETCTBHE M YCTAHOBJICHHE
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.

MaxkcruManbHBIN CyMMapHBINA TECTOBBIN 0ant 3a kaxaoe PT cocrasmser 15 6annos.

3a 2 wememn 1o PT cTynmeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwWIieTa, KOTOPBIN
pacmonaraeTcs Ha caite http:/exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET OBbITH BBINOJHEH KayKAbIM
CTYZEHTOM HEOTPaHMYEHHOE YHCIIO Pa3.

Hna cmydenmos, ne npoweduwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YEANCUMENbHOU HpUdUHe,
npeodycMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBIl HAZHAYAEMCA CPpA3y NOCae KOHepeHy-
Heoeu.

Ilpu pesyrvmame pybesxcnozo mecmuposanus 6 6ann08 u meHnee, 0OVUAIOWUMCA NPeOOCMABIAemcs 6 nepuoo
meKywel npoMedNCymouHOU ammecmayuu 603MONCHOCMb nosmopro npoiimu PT 6 pezepenviii Oenb, co2naco8anHulii
¢ biopo pacnucanuii TI1Y.



http://exam.tpu.ru/

OueHoYHbIe MeponpusTHS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

HuddepenunpoBannsiii 3auet. | AuddepeHunpoBaHHbli 3aueT OCYIIECTBISIETCS B COOTBETCTBHUH ¢ [1010KeHnEM O IPOBEICHUH TEKYIIETO
KOHTPOJIS U TpoMexyTouHol arrectanuu TIIY (kak opraHu3zoBaHHasi IpoLEypa HE IPOBOIUTCS).
WToroBslii 6ain onpeaesseTcss CyMMUpPOBaHUEM OallyIoB 3a BCE OLICHOYHbIE MEPOIPUATHUS TEKYILEro
cemecrpa.




