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1. Pouab qucuuniuHbl «MaTtematuka 2» B (POPMHPOBAHMU KOMIIETEHIUH BbIMYCKHUKA:

JteMeHT - CocraBJsiionmme pe3yJbTaToOB OCBOCHUSA ().IECKpl/Il'lToplwl KOMHeTeHHﬂﬂ)
06pa30BaTeJ’leOI/l
Cemectp Kon
nporpaMmmal HaumeHoBaHHe KOMIIETEHIIHHA
KOMIIETCHIIUA
(AMcHMIIINHA, Kon HaumenoBanue
npaktuka, 'HA)
VK(Y) Brageet onbITOM IPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK H
CriocoBe OCVILECTBISTE TOHCK 1B1 MaTeMaTHUYECKUX METOJIOB U MOJIENEN A peleHns 3a1a4
N HTHHCCKHﬁyI;.lHaHH3 " CHHTG; ) TEOPETHUYECKOTO U MPUKJIAJHOTO XapaKTepa
VK (V)-1 1/1131 (bopvar OHMCHSTE VK(Y) Brageer penpoayKTHBHBIMH METOIaMH TIO3HABATENBHOMN
CI/ICTGI;/I L n,o xon mp - B2 JEATENBHOCTH U MBICIIUTENBHBIMY ONIEPAlUsIMU JUTSl PEIIEHUS
HOCT&BJ‘IGHHHXHSaI[a‘iI p ' 3aJ1a4 €CTECTBEHHOHAYYHBIX JUCIUIUINH
YK(VY)- | YmMeer pematsh 3a/1au TEOPETUUECKOTO U MTPUKIIATHOTO
. XapakT
1.V1 apakTepa
Brnaneer matemaTrueckuM anmnapatroM AnddepeHIraIbHoro u
aTeMaTHKAa MHTETPAIbHOT0 UCUYHUCIICHUS JJI IPOBEACHUS TEOPETUIECKOTO
M 2| 2 OITIK(Y)-
CriocoBioc OTOBHOC B2 UCCIIeIOBaHUS M MOJICTUPOBAHUS (PU3MICCKUX U XUMHUUECKUX
V| HOCTb U TOTOBHOCTb . .
MIPOLIECCOB U SIBJICHHH, a TAKXKE, U PEIIEHUS
WCIOJIb30BaTh OCHOBHBIE 3aKOHBI T —
€CTECTBEHHOHAYYHBIX
OIIK (Y)-1 JE— y OIIK(Y)- | YMeer npuMeHsATH anmnapat JudQpepeHIIualbHOro 1
PO ECCHORATBHOM 1.Y2 HMHTETPAJIbHOTO HCUUCIIEHUS UTsl PEIICHUS] CTAaHJAPTHBIX 3a/1a4
Ilg - 3HaeT OCHOBHBIE ITOHATHS U TeOpeMbl A PepeHINaATEHOTO
OIIK(Y)- | ucuncnenus: GyHKIUH HECKOIBKHUX IMEPEMEHHBIX 1
1.32 MHTErPAILHOTO UCUUCIICHUS (DYHKIIMH OJTHOH M HECKOIBKHX

NICPEMCHHBIX

2. IMoka3zarenu u METOJAbI OLICHUBAHUA

MeToabl OLIeHHBAHU S

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILTHHE

Kon

HaumeHoBanue

Ko koHTpompyemoii
KOMIIeTeHIINN (MJIh ee

HaumeHoBaHue pa3jiesia JUCHUILTUHbI

(o1eHOYHbIE MEPONPUSITHSI)

4acTH)
PO 1 | YMers uHTErpUpOBaTh pallMOHAIBHBIC, TPOCTEUIINE 1. HeonpeneneHHbIit Kontponbnas padota
MppaLMOHAIBHBIC, TPUTOHOMETPUYECKHE QYHKIHH VK(Y)-1 MHTETpan UJI3.
OIIK (V)-1 2.0npeneneHHpli 1 TecTupoBaHue — HE3aBUCUMBIN
HECOOCTBEHHBIN UHTErpal koHTpoias [IOKO




3. IuddepennuanpHoe
UCYHCIIeHNEe PYHKIUH
HECKOJIbKMX MEPEMEHHBIX
4. KpaTHble HHTETrpabl
5. DneMEeHTbl BEKTOPHOTO
aHaJIM3a
PA2 | Ymeer 1. HeonpeneneHHblit KonTponbhas pabota
HHTErpall 3.
HAaXOJWTh YaCTHBIE TIPOM3BOAHBIE H aUddepeHIrasL, 2.0npenencHHbIN 1 TecTtupoBaHue — He3aBUCUMBIN
HCCIIEI0BATh (DYHKIMH HECKOJIBKUX TEPEMCHHBIX; HECOOCTBEHHbII HHTErpa KoHTpOIs LIOKO
YK(Y)-1 3. duddepenunansHoe
BBIYHUCIIATH HEOIPEEIICHHBIE, OHpveI[eJIeHHBIC, OIIK (V)-1 ncuncienne byHKIit
HECOOCTBCHHBIE, KpaTHbIE, KPHBOJIMHEHHbIC u HECKO/BKHX IEPEMEHHBIX
TIOBEPXHOCTHBIE HHTETPAJIbL; V‘H/ICJ‘IOBBIG XapaKTePUCTUKH 4. KpaTHbie HHTErpajibl
CKaJIIPHBIX U BEKTOPHBIX I10JICU 5 BHCMGHTLI BeKTOpHOFO
aHaJInM3a
P13 | 3uaer 1. HeonpeneneHHusiii KonTponbhas pabota
HHTETrpall 3.
OCHOBHBIC€ 3TaIlbl CXE€MbI IIOJIHOI'O HCCIJICJOBaHUA q)yHKHI/II/I Z.OHpeI{eHeHHHﬁ H TCCTI/IpOBaHI/Ie _ HCBaBI/ICI/IMbII?'I
HECKOJIbKHX TIEPEMEHHBIX; ONpEIe/eHIe HEOPEeIeIeHHOTO, HECOGCTBEHHBII HHTErpa koHTpOIs LIOKO
OIIpE/IENIEHHOT O, KpaTHBIX, KPHBOJIMHEHHBIX u VK(V)-1 3. JluddepeHimansHoe
IMOBEPXHOCTHBIX ~ MHTCIPAJIOB, ux ¢usngeckuii u OIIK (V)-1 vcuuciaeHue QyHKIul
TEOMETPUYECKHI CMBICIT, OCHOBHBIC IMOHSTHSI BEKTOPHOTO HECKOJIBKMX NIEPEMEHHBIX
anammsa, Qopmynsr I'puna, Octporpaackoro-T'aycca wu 4. KpaTtHble HHTETpAIIbI
Crokca 5. DneMeHThl BEKTOPHOTO
aHaJIn3a

3. IIkaJja oueHUBAHUSA

[Topsinox opraHu3aly OLIEHUBAHUS PE3YJbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToOB 00ydyeHus B TOMCKOM MOJIMTEXHUYeCKOM yHHBepcuTere (CHucTema OlleHUBaHUSA)» (B AEHCTBYIOLIEH pelaKium).
Hcnonp3yetcs OamibHO-pEHTHHIOBasI CUCTEMa OLIEHUBAHUS Pe3yabTaToB 00yueHus. MTorosas orieHka (TpalullMOHHAS U JINTEPHAS) IO BUJaM y4eOHOM
nesrenbHOCTH (n3ydenue aucuuiuing, Y UPC, HUPC, kypcoBoe mpoeKTUpoBaHKe, TPAKTUKH) ONPEAEISIeTCs CYMMOM 0ajlIoB 10 pe3ysbTaTaM TeKYIIEero
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaly (MTOroBasi pedTUHTOBas olleHKa - MakcumyMm 100 6amioB).



PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0amnoB 3a OLICHOYHBIC MCEPOIIPHUATUA TCKYIICTO KOHTPOJIA H HpOMCH(YTOHHOﬁ arrecrauguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajia Jjsd OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. Onpeuenelme OICHKH
3aJaHuA TPaaIuIMOHHOHU OLICHKE
90%+100% «OTnnaHO» OTIM4HOE NOHUMAaHKE NIPEAMETa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM IIPAKTUYECKOHN NEATEIbHOCTH,
HE0OX0IMMBIE Pe3yJIbTaThl 00yUeHHs! cHOPMHUPOBAHBL, KX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHMAJIbHOMY
70% - 89% «Xopormo» JlocTaTo4HO NOJTHOE TIOHNMAHUE MPEAMETa, XOPOINE 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKOH NEeATENIbHOCTH, HEOOXOANMBIC PE3YIIbTATHI
00y4eHus COPMHUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0allIoB
55% - 69% «Y IOBIL.» IIpuemnemMoe noHUMaHKE TIPEAMETa, YIOBICTBOPUTENbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTHUYECKOH JeITeIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThI
00y4eHs cOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM OalIoB
0% - 54% «Heynosn.» Pe3ysbraThl 00y4eHUsl HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUIM
[kana a1t OIIEHOYHBIX MEPONPHUSITHIA U AU PEPSHIIUPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
c¢()OPMHPOBAHHOCTH| CooTBercTBHE
Bann o OnpenesieHne OLEHKH
pe3yJbTaToB TPaJULHOHHON OLlEHKe
o0y4yeHust
90% + 100% | 90+ 100 «OTINYHOY OTIMYHOE MOHUMaHKE TpeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbBIC YMEHUS U BJIAJICHUE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTouHO MOJIHOE TOHUMaHHUE MPEAMETa, XOPOIIINe 3HAHUS, YMEHHS U OTBIT MPAKTUYECKOU eI TeIbHOCTH, HEOOX0IUMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM OalIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe NoHMMaHNE NTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIbHOCTH, HE00XO0IMMbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
55% +100% | 55+100 «3auTeHo» PesynpraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs! HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM

«He 3auTeHo»

4. TlepeyeHb THNOBBIX 3aJaHMIi

OneHo4YHbIE MEPONIPHSITHS

l'lpnmepl.l THIIOBBIX KOHTPOJbHBIX 3a;1aﬂm‘i

1. KoHTtposbHas

KonTtpoabHas padora Nel nmo teme «HeonpeesieHHbII HHTErPaDy




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

pabora

BAPUAHT Nel
xdx i
sin  3xdx 3. I dx

j\/2X2 +3 js\/cos“Sx arctgx(L+ x*)
e¥dx 5. [xV1-x?dx. 6. [(1+X)sin2xdx .

e +2

1.

4
T 8 SmGXdX. 0. jﬁdx.
(x+1)(+3)(c+5) cos Ox 5.

KontpoabHnas padora Ne2 mo reme «OnpeaesieHHbIH HHTErpany
BAPUAHT Nel

T 1
1. I(2x+sin 2X)dx _[\/4x 2dx
° b

1

3
) j xe”* . j
. X% + X
1. Brerunciaute HCCO6CTBCHHBIC HHTCErpajibl WJIKX YCTAHOBUTDH UX PACXOAUMOCTD:
]3 x2dx In X4
2 > X2 +4 -[

2. Bwrauciutk miomanb GUTypsl, OrpaHHYEHHOW JTHHHSIMH:
a) y=x3, y=x2, x=-2,x=1.
1

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

T
3. Beumcauts puHy ayru kpuBor  y = 1-InsinX, orx =0 g0 x = Z




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

KonTpoubnas padora Ne3 no teme «KpaTHble HHTErpajb»
BAPUAHT Nel
1. W3meHuTsh Nopsi0K MUHTETPUPOBAHUS:

Jl'def (x, y)dy

x—4
2. PaCCTaBI/ITL FpaHI/II_H:I HHTGFpHpOBaHI/IH

J] (. y)dxdy D yex. ye2x xty=6
D
1. Haiitu niomans GUryphl, OrpaHUYEHHOM THHUAME: X + y> — 2Xx = 0,

y=x, y=0.

2. Haiitu 00beM Tena, OrpaHMYEHHOTO YKa3aHHBIMU IIOBEPXHOCTSIMH:
x> +y?-8x=0, x*+y?’=12? z=0.

3. Haiiti Mmaccy Tena, OorpaHUYEHHOTO MTOBEPXHOCTSIMH :
x?2 +72=1, y=0, y=1,ecmn p(X, Y,z) = K(X? + y? + 7°).

Kontpoabsnas padora Ne4 mo reme «jieMeHTHI BEKTOPHOI0 AHAJTH32)
BAPUAHT Nel
1. BbIUUCIUTH KPUBOJIMHEHHBIN HHTETpaAT poxna
[@+x*)di e Lix*+y* =ay.
L
2. Bepruaucnute paboty cusioBoro nosjs. [IpoBepuTh 3aBUCHUT JIM UHTETpall OT TPaeKTOPUH UHTerpupoBanus? Ecnu
HE 3aBUCHUT, TO YIPOCTUTH BBIYUCIICHHUS.
j(xy—l)dx +x%y2dy, rae L:AB; A(1,0); B(0,2).
(L)
3. BbIYMCINTE NOBEPXHOCTHBIM HHTETPAJI ” dS, rme S — 9acTh MIOCKOCTH
(S)
X+ Y+Z=a, 3akiIr04YcHHas B IEPBOM OKTaHTE.

1F0

1. Haiit motok BekTopHOTO ot A = 4i — 9 depe3 BHENIHIO CTOPOHY ITOBEPXHOCTH

napabosona Bpamenust Y = X° + 2°, orpaHud. mwiockoctbio Yy =4, mpu X <0,2>0.




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

5. A=(x+In|Z)i +(y+h[x)]+(z+In|yDk. dvA=? ,rotA=?




WJ13.

3AIAHME N9

Heonpeaenenubiit nuTerpan

Bapuanr 22

AHanuTuueckan FeoMEeTpPUA Ha NAGCKOCTH

-3

sin 9z dz

5+ cos? 9z
dz

.z Inz In’(Inz)

z% dz

71:3 +5)%
(1- 22:2) dz

s

dz
W]

V3 + 5z
(22

+3)-e ¥ de
-cos bz dz

9%

-cos 3z dz

12 + 8z +12
(z + 4)d1,

(
dm

2

cos?z sin’z

T
2sinz — 3cosz

Ve
/ \/;m“ z cos® z dz

e dx

Ve —1

2,

4.

L

34
36

38

3-2 ctg2 dz

I
/ sin(1/z) ‘;J;

dz

4 (T A

S <:1’ dz
dz

+3 z
x

V1 —9z2 \/1 — arcsin 3z
/ 3. Tz% —9dz
In(cos z) dz

T costz
arccos z dz

vVi—z
/ln(:c +Vz?—4)dz

dz

./ V1~ 8z — 422
(6z — 1)d=

Vz? 4+ 32+ 8
(z—1)dz

z3 4 5z

z+ V22 + ¥z

z-(1+ ¥z)
dz

Ve+1+1

dz

rde

ve+2++/z+6

z%dz

IV eEran

cos2

d
ctor
- cig

)

- arctg z dz

1. Cocrasuts ypasHeRus IPHMELX, DpoxoAsiux depes touky M(=T;5) :
a) napaniensho npamoi 3z + 2y — 1 =0,
-1 y+4
-3 2

. 0 w I= 3£+‘1
¢ mog yraoM 457 K npanoit { y=—t—2

2. Jlane sepunnu Tpeyroastuxka A(—1:3), B(2;5), C(0;6).
Cocrasuts: a) ypastenue croposs AC,

b) nepres gukyaspHo npsyoi

b) ypaenenie Mennantt BM,
¢) ypasterue sricorsl CH u saiiti ee pnsy.
r=3-1 .
3. Hauer ge npamete fiy=2z-1, I { i Haitru:
y =
a) TOUKY HepeceueHis PAMEL,
b) KocHYC yraa MeKay NpsubMIL,
C) COCTABUTE ypaBHeHHe BUCCEKTPUCE TYIOTO YIila MeXAY IPIMEMIE.

4. [pusectyt ypaBHeHs NMHUA K KAHOHUUECKOMY BUAY M [OCTPOUTE!

ety —r—y-1=0 2 4 +8c+y'—dy+1=0
3) y=042/T+ 12 +9  4) r=8+48y—¢
5) 2507 — May+ 27 =10 6) - 8ay+ 2 +1=0
5. CocTasuth YpasHeHe i NOCTPONTE HHMI, KAK1ad TOUKa KoTopoil ofi-
Hakono yaaneda ot roukn M(—2;1) w o1 npamoii ¢ — 4 = 0.
6. llocTponth IMHIN, 3a[aHHEe YPaBHEHUAMIL B [OIAPHEIX KOOPAMHATAX:
1 1 1
)p=1+= 2 p=o— 3 p=r—ru
® siny 1—2cosyp
7. locTponts TMHIN, 33/aHHEE HADAMETPHUECKUMM ¥ PaBHeHIAMN:
| z=2cost 9 = \/I
) y = —4sinl y=¢'
8. locTponts GUIypy, OrpaHUueH Y JTUHIMT
1) "9':32: 7) ‘P=?CP5‘P:
y-r=2 p=2singp,




AHanuTuyeckan FeOMETPUA B NPOCTPAHCTEE

1. CocraBuTs ypasHeHue MIOCKOCTH, Npoxogdiei vepes Touy My(3; —2;4)
napaliiensho asyM Bektopau 4 = {6;1;-1}, dy = {3;2;-2} Haiitn pac-
CTOAHMNE 0T HAYalla KOODIAMHAT 10 2Toll N/0ckoCTH o 0fkeM HUpPaMUiEL 0T
cekaenoll IIOCKOCTRE 0T KOOPAMHATHOTO VLIl

2. M3 obwux yparsednii npamoil

Je+dy+3z+1=0
Je—dy-2244=10

NOJAYHHTE €8 RaHOHHYEeCKHEe W llapaMeTpUqeckie VpasHeH!d. Ollp&‘.L[BJlH'l'h
PAcCTORHNE OT Ha4alla KOOpAHHAT 10 IIPHMUE.

3. Hafiru Touky nepeceuesus i yron Mexay npaMoi

r=2+1
y=1-2  wmockocte 2 — 6y + Mz =0
z=1+3

CocTasnth YpasHeH!e Npoeki i HaHHOI I[PHMU]F!I. Ha 3Ty II0CKOCTh.

4. [laHk BeplIMHEL TpeyrobHoil IHpaMiis

Al 4:5), B(=5;=-%2), C(=2-6;-3), D(-2%21).
Cocrasurs ypasuerne rpann ABC n ypassenne sucorst DH, onyiennoi
Ha o1y Cpadb. Hafitn ofsen nupaMuger.

5. locrponts nosepxHocTi
1) £2422=2 %) 24yt =(z-2)
2
3 z=—[%+y—) 4) ¥ —dy+z=
5 4yt £ 4% =0 6) z=34+2-2

va

6. HU("I.'[.JUH'.I‘L TENO, OrpaHHYeHH0E OBEPRXHOCTAMH

z= :EE, 1'2+g,.l2 = 4:2,
1) T4y =6, 3) 4yt =2
y=12 =0, y=10,

=0 (z=0, y>0)




Mpunomenns npousscaHoR

1. HcecnenoBaTk Ha 3KCTPEMYM (BYHELTHN

3
T P @0 o L1403
1 S 2 = 3 _ — 1
b ow a1 ) w==x e )
3 y:egz_‘r_

2. CocTaBMTE YPABHEHHS BCEX ACHMIITOT CASVEMIIINY KPHBLIN
. @ . .
. 3 - — bx + 3
1} = 1 —zd 2 =
y ) ow ——3

3 v=x—2lnx

3. llpopecTn NonHOS HCCASQOBAHME M NOCTRONTE DR oy HEMT

d.x - ]
1) y=—$2+4 2) y=(2 —xlz* — dx + 1)
3 1
3 == - —
) v T ¥

4. ClocTaBMThE YPaBEHeHHMS KacaTelbHON M HOPMANH E rpadmey yHEDUN B
AN COOTEETCTEYIOILEH 3HAYMEHHID MapaMeTpa

ToOWKe ¢ abCHocoil T = T,

gy = 4

F =t
1
1) y=—(z% — 2= —3)
4
r = Zcost
2 = —
) {y:sint to w3

5. B kpyr panuyca R snwcan pasHobenpeHHER TpeyronsHni. [Ipn xaxon
COOTHOIIEHHN CTOPROH TPReyMOdLHHE OVIeT MMeTE HamOoNBIIVHY MITOLIETE.

G. Haiiten Hanbonnines M HAMMEHEIISS IHAUEHNA Oy EHEIIMNI

16
— _16 = urTepsane  [1; 4]

]
W =T +
7. Henonesyva opasmno Jlonpmrans, HafiTn npemete
Beostz — 1 . zer/t
1}  lim - 2y lim —
v—x/3 22 — w6 el I




3amaame N 10 Bapuanr 20

Onpegenentbiit WHTErpan

1. BerumennTe onpenenéHHble RETErPAILI

4 : 2
1) [1+‘/£dz 2) /\/(1-12)3@
3 0

2
3) /ln(z+ 1+22)dz
2

22
=/2 P 1/2 4 0
dz d
4)/._L_ 5)/’@_ 6)/_5___
5—3cosz zt -1 1+Yz+1
0 0 -1
2. Haita cpensee 3Havenne GYHKIMHA B YKa3aHHBIX HHTEPBAJaX
1 =cos’z, [0; 7] 2 = , [0: 2
) y=cos®z, [0; 7] ) v e ]
3. OuenuTH 3HAYEHHAS HHTErPajloB
3 1
1) / V(22 - 2z)% dz 2) [ 22 lnzdz
0 1/e

4. VccnenoBaTh Ha CXOOEMOCTh HeCOOGCTBEHEBIE WHTErPDasibl

oo d 1 d
T axr L
1 —_ SO .
1) /15z4+1 <. /5 2—4z)°
ow 02 ¥
Y SR (1
/ \a(z+3)(z+6) { el

5. Haii naomans QUILyphl, OTPAHMYEHHHON NMHAAMMA:
L g=2"%;

1) iyzer.

z = Jcost,

p=4cosyp,
3) | y =dsintcos®t,

|
2 | p=~6cosep.

ly=e.
6. Hairti 065éM Tena, 06pa30BaHHOTO BpallleHHeM OUrypbl, OTPaHMTeHHON
yxasaEEEMZ nuEuamu: 1) - Bokpyr ocr OX,  2) — Boxpyr ocm OY:

5 ly==
2 _ / . *
1) l -{__341.’ % 2) | y==z+sin’z,
e 0<z<m
7. BeluucanTh AMHEL] AYT KPEBBIX
z = €' (cost+sint),
1) L: | y=arcsinz ++v1—2% 2) L: | y=e'(cost—sint).

76 < ¢ < /4.

8. BeprukanbHas MIOTHHA MMeeT (GopMy moaykpyra pammyca 3 m. HadTa
cuIly maBleRMs BOALI HA IUIOTHHY.

t € [0;7/2].

3AIAHME N 8 BapmanT 13

DyHKUMM MHOTMX NEPEMEHHBIX

1. Haiite # m306pa3uTs 067acTH onpeneneEns QyHKIHMA:
1

1) z=1n(5—10::2—y2) m

2) 2=

2. HaliTz 9acTHEIE IPOM3BOAHEIE Z, ¥ z; dyrKOHI

22 -y\° z
1 = —— e i
) 2 (3¥1+z) 2) z=sin gy Vz -2
3/ 2
3 - cosZt_t’ Ry ] 2__1 4) z= (E—y) - cos(3y—z)
) z=e¢ gy-In(y" -1) 4) arctg 3= 2y

'

. '
3. HaliTa yacTHBIC IPOM3BOAHBIE 2, X Z, CIOXHOA QyHKIAHE

ol u— 3v _— 1 v
" arctg (u)’ TR U= 'T@

4. HaiiTu npousBOnHyIO z;, ecITH

z=+/4+cig (zlny), rne z=T7% y=+1

2w 5¥
oz dz’
z=sin(y/zy —y°), rme y=In(z%+4)

6. HaiiTa nponssennyio y HessHO#E dymkmuu y(z), 3a0aHHOR BHPAXEHEEM
D zy—y-2 =z -9
2) (s) —z /y = arcsin 3z

5. Ha#Tw mpomzBonHLIe €eCITH

7. Ha#lTy JacTHBIe NPOM3BOAHLIE Z, ¥ Z, HeSBHOH QyHKIMM z(Z,Yy), 3aKaH-

HO#l BEIpAXKCHHAEM % 4 cosz — azy*z® =0

8. Haittu nepsmiit dz w BTopoit d’z juddepeRnuansl byHKIHn
z=+/In(z% — y?)

9. CocTaBATh ypaBHEHHS KaCATeJHHOM IUIOCKOCTH M HODMATH K IOBEpX-

HocTE  z = 42 + 24zy + 11y + 64z + 42y + 55 B Touke Mo(—1; 1; zo)

10. HccrenosaTs Ha 3kcTpeMyM dyBKmEIO  z = z° 4 3% — 9zy + 27




OneHo4yHbIe MEPONPHATHS

IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 32JaHHI

3ANAHEE N 11 Bapuanr 24

KpaTHbie uuTerpans

3AIAHME N 13 Bapmanr 24

CkansipHoe ¥ BekTopHOe none

1. B nsoitsom mETerpane / f(z:y) dzdy mepeirtm x moBTOpHOMY T paccTa-
(D)
BUTE Opejesikl MHETerpuponasms mo obnacta (D), orpamwriensoit musmsym:
1) y=v12—-22, y=2V/3-/12-22, z=0, (z >0).
2) y=|lnz|, y=5.

2. Vl3MeEUTH MOPANOK MHTErPUPOBAHMS B HHTerpaJie
1/2 2z vz V3

2 1 3 3—22
J=/dz/f(z,y)dy+/dz/f(z.y).zy+/d.-. / Finasd iz
0 0 1/2 0 Vi 0

3. epeiiTa K TONAPHEIM KOODAWHATAM ¥ BEYACIATH

[[=dza

(D)

D:{z*+y* <bz, z>0}.

4. BarmcrmTs miomans GUryphl, OrpaHMueHHOR IMHASMA
1) y=2; y=zz+5. 2=3; =2=3
2) B+ =z
5. Bu?ncmrm, MaCCy MUIACTHMHKH, 3aHMMaiomedn obnacts (D), mpm sagamsoit
TIOBEPXHOCTHOMA IUIOTHOCTH &(Z3Y)
1) D: {y=4z+6, z—2y—1=0, z=-1},

s zsy) ==.
2) D: {y<z®+y" <2y},  O(zzy) =3y

6. 3ammcaTs TPOMHOM WHTErpas /// flz3y;2) dzdydz

)
B BHJle IOBTOPHOIV ¥ PAacCTaBUTh NPEAEsl METerpuposasus mo obmactu (V),
OrPaHWYICHHON TIOBEPXHOCTIMM:

1) z=2, 2=y, z=4, y>0, z>0.
2) 224+’ =4, y=vzZ+2%, y>O0.

7. BeraucimTs 06b€M Tena, OrpaEMIeHHOr0 TIOBePXHOCTAMM:
1) £ +y’+2°=1, 22+ +2°=9, y<z, y>0, z>0.
2) z=4-2 -y, z4+y=2 z>0, y>0, z>0.
8. BrresmTes Maccy Tena, 3aEMMAONTero obiacTs
V:{Z+y' =22, z4+2=2, y>0, 2>0},
v

ecny 3azaHa of0beMHad INIOTHOCTE Y(Z;yiz) =

1. Hairta paGoTy cunoBoro moias

F(z; y) = {4+ V22 + ¢*); (y— /22 +9%)} Bnoms ayru miockoi
kpueoit L: z =4cost, y=4sint, (z>0: y>0)
Mexnay Toukamu (4; 0) = (05 4).

2. Ha#itr paGoTy CHIOBOrO OIS F= Y- itz 5 +z- k Boons
nyrm xpueoit L: z=cost, y=—sint, z=2t, te€l0; n/2].

3. HaiiTe mOTOK BEKTOPHOrO IOJIA A yepes MOBEPXHOCTH S B CTOPOHY BEeIN-
Hell HopMaJu
1) A={0; ¥ 3z}, rme S— wacTh miockocTH T +2y+2z=2,
BLIDE3AHHON KOODAMHATHRIMY INIOCKOCTIMH.

2) A= (/22— U+T7z)-i+(cos 22 +y)-j+(vInz + —5z)-k, rae S— mon-
Hasl [IOBEPXHOCTh YCEeUSHHOTO KoHyca 22 +y° = (z — 52, z=1, z=4

3) A=3zz-i-2z ;4- y- kE, tme S— momHAs MOBEPXHOCTH TeNa,
OTpaHMYEHHOTO OBepXHOCTAME 2+y+z =2, =1, 2 =0, y=0, z=0.

4. HaitTy MOIysb NMPKY/ISIMYE BEKTOPHOTO mojis A BIOIb KOHTYpa L

1) Aj:{(y—ln(:c‘%l)): (2z — cosy)},
L — savMKHyTas qmHEs ¥ =2, T =Y.
g = r 7 :cz+y2+22= X
2) A=yz-i—zz-j+zy-k, L — {::2+yz:9.

- zityji+zk

5. IIposeputs, GyAeT nm BekTOpHOe mome A = s
vzt t+y +2°

OUATLHBIM. B ciiydae MOJIOXATEHHOTO OTBeTa HaWTH ero MOTeHIHAI.

6. IlocTpPOUTH TIOBEPXHOCTH YPOBHS cKasApHoro nois U(z;y; z) = E(T‘/—f—ﬁ

7. Haittu npomssongyio ckansproro mons  U(z: y; z) =2y — /2
B Touke Mo(—4; 3; 1) B mampasnenum BekTopa [ =51+ j— k

TIOTEH-

8. B mouke Mo(1:1/3; 1/\/6) HAMTH yrojl MeX/y BEKTODAMMU — TDaJMeRTaMu
CKATSDARX NOJeR

U(z;y:2) = Vizsy;z) =2+ 9y +62°

zyz’




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

TectupoBanue —
HE3aBHCUMBIN
koHTpoJb [JOKO
(PT3 u PT4)

Bomnpocksr:

j x2e2< dx

1. UuTerpan paBeH

1. e +C
5 66> +C

e

e ic

4. 6

2
2. YKaXuTe BEpHOE Pa3IoKEeHNE PAllMOHAIBHON Ipodu (x

HeoIpeesIEHHBIMU K03((PUIIEeHTaMU

2x% +1 A B
2 2 =2 T3
1. X*=4)(x*+]) x4 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 =7 4t
3 (X =4)(xX"+) x°-4 x°+1

2x% +1
—4)(x* +1)

Ha CyMMY MPOCTBIX JIpo0eii ¢




OueHo4Hble MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

2x° +1 A B Cx+D
2 2 = + T3
4 (X =4H(X+D) x-2 x+2 x°+1

dx
3. I/IHTerpa_]] 4cos X+6Sin X+5 paBeH

tgg+6—«/f
tg§+6+\/ﬁ

In +C

1
Np]

2+C

X
tg-+3
2. 92

3
Z(tg)2(+3j
—~ % 7 .C
3. 3

4 In|4cosx+6sinx+5|+C

4. Ykaxute u3 MPEAJIOKCHHBIX TOACTAHOBKY C ITIOMOIIBIO KOTOpOﬁ MOXKHO M30aBUTCS OT HppanuoOHAJILHOCTHU B

J‘5\/m|

X
2
UHTErpae (x+1)*/x
1 x=t"-1

2. X =t?




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

_x+1

5.Cpennee 3uauenne HyHKIHNA
pea bynr BBon uncnoBoro orseTa

f (X) = COS2 X B IPOMEKYTKE 1/2
[-7/2,0]

paBHSETCS
HECOKPaTUMOM palMOHAIILHOMN

(IpoOHbIe 3HAYCHUS BBOJAHUTH

JIPOOBI0, HAIIPUMEP 17/ 6)

HHTETIpUPOBAHUSA 110 YaCTAM B OIIPEACIICHHOM

6.Iloce npumenenus GopMyIIbl 3 32 .
P Qopny 1. Z%/x“ -Inx‘f—zjﬁ/;-dx,
1

2
3 2
UHTErpae I\/; ‘Inxdx momyueno 2. 3[4 2 J‘ 3y Ay
] - x*n x‘l x - dx;
BBIPA)KCHUE '

2
3. §%/x_“-lnx—g_[é/i-dx;
4 4

3 323x
4' Z%/XT'InX‘f—Z-ITInXdX'

7.06nacte uaTerprupoBanus D orpannuena nuHusMu Y = 1,y = X, X + y = 4. PaccTaBbTe mpenensl HHTETPUPOBAaHUS

b d
j dy j f (x;y)dx

c
(oTBeT BBOIUTHL 0€3 CKOOOK Oe3 mpo0eioB)

a= OrtBer: 1
b= OrtserT: 2
c= Otsert: Y

d= Ortset: 4-y wnn -y+4




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

8. Haiigute mutoniaap o0IacTy, PEICTABICHHON Ha PUCYHKE

1l.g :£+£ (npaBUNbHBbIN)
6 4

2. S =E+£
3 2

3.9 L \/§

'
n 3

4.S=—+—

9.BrrunicnuTe KpUBOTUHEHHBIN HHTETPAI j(y —l)dX + 5xdy o mpsimoit L: y=4x+2 ot touku M1(-2;9) 10 Toukn
L

M2(0;8)

OrtBer: -46

10. Haiimgure porop Bexropuoro mojisi F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH G€3 MPOGENOB, 63 3HAKOB «yMHOKHTEY, OPTHI 0003HAYMTH CTAHAAPTHO: i,j,K)

rot F=__ 3i-j+7k_mmu__3i-1j+7k__

11. Haiigute mOTOK BEKTOPHOTO MOJIS
F=(y-z2 - 2X)i + (x’z + 8y)j + (x7® — 22)k uepe3 BHENTHIOW MOBEPXHOCTH MHUPAMUIBI, OTPAHHYEHHOH KOOPANHATHBIMU
TJIOCKOCTSIMU | TNTOCKOCTRIO 5X + Y + 62 = 30




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

17=__600

12. Onpenenute Bux BektopHoro momst F= y2i — (x 2+ y3)j+ z(3y? — 1)k
1. coneHonganeHoE,
2. IIOTEHIIUAIIBHOE,
3. rapMOHHYECKOE
4. obmero Buaa  (MPaBUIILHBIN)
12. nst pynxuun Z = z(X; Y) U3BECTHO

z'(M):z'(M)zo
2, (M) =5; 2, (M) =1, z, (M) =-2

Torpa Touxka M
SIBJISIETCS] TOUKOW MHUHMMYMa
HE SBJISIETCS TOUKOU IKCTpEMyMa
SIBJISIETCS] TOUKOW MakKCUMyMa
ABJIAETCS CTALIMOHAPHON TOYKOHN
HE SIBJIIETCS CTALIMOHAPHOM TOYKOMU

Hudd. 3auer

IIpumepsl 3a1aHnii Ha 3K3aMEH

Ty JuddepennupoBanHbIii 3a4eT (IK3aMeH) Kypc 1
Buiter Ne X

1. JIBoiiHOU MHTETpal B IEKapTOBOH U MOJSPHOM crCcTeMaxX KOOPAWHAT.

2. BpluncieHue MOTOKa BEKTOpa yepe3 3aMKHYTYI0 moBepxHocTh. @opmyna Octporpaackoro — ["aycca.

3. Pewmmts unTerpas

3 1
X
o[ o[ ear
4-x > (5X + 2)
4. Bpluucauts miomans GUrypbl, OrpaHH4eHHON JIMHUAMU
2y =+/x, 2xy =1, x=16.
5. PaccraButh npejenbl MHTETPUPOBAHUS B JIBOMHOM MHTErpaie J‘J. f(X; y)dXdy no obnactu (D), OrpaHUYEHHON

(D)
JTMHUAMU y=5—X2, y=1.




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

6. PaccraBuThb Npesiesibl HHTETPHUPOBAHHS B TPOMHOM UHTETpaie J‘.U f (X; Y; Z)dXdeZ 1o obaacTu (V ) , OTPAHUYEHHOM
V)

a) Z =X +y?; 6) 2=2-X"—y"

B MWIHHIPUYIECKON CUCTEME KOOPAUHAT.
7. HaiiT MOTOK BEKTOPHOTO ITOJISI

A=(X=V)i+@2x+Y)]+(x*+2z+4)k
4yepes 3aMKHYTYIO TOBEPXHOCTh X2+ 2% = 4, y= 1, y= 3

MMOBCPXHOCTAMU

8. HaiiTu MPKYIANMIO IJIOCKOrO BeKTOpHOro monis A= (X + 2y)i + (y - X)j BJIOJIb KOHTYpa X* + y2 =9,

00X0IMMOTO B MOJIOKUTEIBHOM HaNpaBlIeHUH, HCTIOIB3Ys popmyiny [ puna.
9. Haiitu rpagueHT CKaJIsIpHOTO TIOJIS
2
- X"y T
U(X,y,Z) = 1 B TOYKE Mo(l,—l, 2)
Z —

Ilepeyens BOIIPOCOB Ul MOATOTOBKU K craue audd.3adera (dK3aMeHa)

HeonpeneneHHblii HHTErpaJ

e OmpenencHue mnepBooOpa3HOW (YHKIMM W HEOIPEJACICHHOr0 HHTErpalia, €ro TI'eOMETPUYECCKHI CMBICH, KpUTEpUi

MPaBUJIBHOCTH pe3yJibTaTa HEONPEACIICHHOTO HUHTErPUPOBAHUSL.

Tabuiia OCHOBHBIX HEOIPE/ICICHHBIX HHTEIPAJIOB.

CBoiicTBa HEOIIPEACIECHHOTO HHTETPAIA.

CBOIMCTBO MHBAPUAHTHOCTH OCHOBHBIX (DOPMYJI HHTETpUpPOBaHUs. MeTo 1 MOABEACHHMS 0T 3HaK quddepeHIuaia.

Mertoa HHTETPUPOBAHUS 10 YacTsM. OCHOBHBIC THITHI HHTETPAJIOB, OEPYIIUXCS METOIOM MHTETPUPOBAHHUS 10 YACTSIM.

Merton 3aMeHBI TTEpeMEHHOW B HEOMpeaeIeHHOM uHTerpaige. (OCHOBHOM MPUHITUI BRIOOPA IOAXOJSINEH IOJICTAHOBKH.

CxeMa IpoBeICHUS 3aMEHBI TTIEPEMEHHOM.

Anrebpandeckuie MoICTAHOBKY IIPU HHTETPUPOBAHUY NPPAITUOHATBHBIX (DYHKITHI.

e TpuroHoMeTrpuyecKue MOJACTAHOBKH MPU HHTETPUPOBAHUH UPPAITUOHATBHBIX (DYHKITHIA.

e (Cxema pasnioXeHHUs palMOHAIbHOW ApoOM Ha MpOCTelIne ciaraeMbie. HTErprupoBaHue NMPaBWIBHBIX W HEMPABUIBHBIX
IpOOei.

e HHTerpupoBaHHe TPUTOHOMETPUYECKUX (PYHKIWH, YHUBEpCAIbHAS U TAHTCHIIMATIbHAS MTOJICTAHOBKH.

e Hebepymmecst HHTErpalibl, UX TPUMEPBHI.




OmnpenesieHHBINH HHTETPAJ

Cxema coCcTaBIIeHHUS] HHTETPAITBHON CYMMBI M OIIPEEIIEHHOT0 WHTeTpaia Ijsl TaHHOW (YHKIINH B JAHHOM HHTEpPBAJIe.
I'eomeTpuyeckuii cMbICH ONPEAEIEHHOTO HHTETpaa.

Teopema cy1iecTBOBaHUS OIPEAEIECHHOTO UHTErpaa.

CBoiicTBa onpe/eIeHHOT0 HHTerpaa.

Teopema o cpexHeM 3Ha4eHHUH IS ONIPeIeIeHHOTo nHTerpana. CpenHee 3HaYeHHe PYHKINN B HHTEPBAJIE.

Teopema o NpOU3BOJHOM UHTErpalia O IEPEMEHHOMY BEpXHEMY MPEACIY.

®opmyna Herorona — Jleitoauniia. CX0ACTBO U pa3inuyme OnpeeIeHHOT0 U HEONMPEAeIEHHOTO HHTETPAJIOB.

MeTo 151 BRIYUCIIEHUS OTIPEAETICHHBIX MHTETPAJIOB (HETTOCPEACTBEHHOE, MHTETPUPOBAHHUE 10 YaCTSAM, 3aMEHBI IEPEMEHHO).
Onpenenenne HECOOCTBEHHOTO HWHTErpaia 1Mo OECKOHEYHOMY IMPOMEXKYTKY, €ro TeOMETpPHUYECKHH CMBICI. CXOIUMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 1-TO poja, MPU3HAK CPaBHEHUSI.

Omnpenenenne HECOOCTBEHHOTO HHTErpaia OT HEOTpaHMUEHHOH (YHKIHMH, ero TeoMeTpudecKuil cMbici. CXOANMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 2-T0 poJia, MPU3HAK CPAaBHEHUSI.

DopMyITbl 7S BEIYMCIICHHS TUIOMIAIEH MIOCKUX GUTyp, 00BEMOB Tell TIO TUIONIA I MOTIEPEYHOr0 CEUEHHS U TEJ BpallCHuS,
JUIMH AYT IJIOCKUX KPUBBIX U IUTOMIAJeH MOBEPXHOCTH BpallEHUSI.

[Ipumepsr (Qu3MYecKuX 3agad, PelIeHUs] KOTOPBIX CBOMATCS K BBIYUCIICHUSM OIPEACTCHHBIX MM HECOOCTBEHHBIX
HWHTErPAJIOB.

DYHKINH HECKOJbKUX NIepeMeHHbIX

Haiite onpenenenue npeaeiia GyHKIMH HECKOJIBKUX TIEPEMEHHBIX.

CdhopmynupyiiTe onpe/ieieHre YaCTHBIX IPOU3BOIHBIX [T ()YHKIIMU HECKOJIBKUX TEPEMEHHbIX.

Uro HazwiBaetcs quddepeHanoM GyHKIUN HECKOIBKUX TePEeMEHHBIX

B 4em cocTosT nocrarounsie ycnosus auddepeHppyeMocTi GYHKIIMNA HECKOJIBKUX IEPEMEHHBIX?

Kak HaxonmsTcsi yacTHblE NPOW3BOJIHBIE BBICIIMX MOPSAAKOB? CopMynupyidTe YCIOBHS PAaBEHCTBA CMEIIAHHBIX
MIPOM3BOIHBIX.

Kaxk unryres kacarenpHas INOCKOCTh U HOpMajlb K TOBEPXHOCTH?

Cdhopmynupyiite onpeneneHne dKCTpeMyMa JUTisl QYHKINN HECKOIBKHUX TTepeMeHHbBIX. KakoBbl HE0OXOUMBbIE YCIIOBHS €T0
CYyILIECTBOBAHUS?

CdhopmynupyiiTe AOCTaTOYHBIE YCIOBUS CYIIECTBOBAHHS SKCTpeMyMa il GYHKLIUH ABYX HEPEMEHHBIX

[IpuBeauTe cxemMy HaXOXKICHUSI HANOONBIIETO M HAUMEHBIIEro 3HaYeHNsl PYHKIUH B 3aMKHYTOH 00JIaCTH.

KpartHbie nHTErpaisl

Cxema coCTaBIIeHUS! HHTETPATbHON CyMMBI i1 (DYHKIMH ABYX MIEPEMEHHBIX B JAHHOI MJIOCKON 00IacTH.

Omnpenenenre ABOWHOTO HHTETPAJa U €r0 TEOMETPHUIECKUN CMBICIT

OCHOBHBIE CBOMCTBA IBOWHOTO MHTETpaIA.

CdopmynupyiiTe TeoOpeMy O CpeIHEM 3HaYEHUH (PYHKIIUU B TUIOCKOM 00JIaCTH, CPOPMYITHPYNUTE €€ TeOMETPHUECKUI CMBICI.
IloHsITIE TOBTOPHOTO HWHTErpaja, BHIOOP MOpsAIKAa WHTETPUPOBAHHA. BbIUncieHrne ABOWHOTO WHTErpana B JEKapTOBOM
CHCTeM€e KOOpZWHAT.




OueHo4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

3aMeHbI TepeMEHHbBIX B IBOMHOM UHTErpaie. SIkoouaH nepexoa oT AEKapTOBBIX KOOPIUHAT K IMOJISIPHBIM.

Cxema nepexosia B IBOWHOM MHTETPAJIE OT I€KAPTOBBIX KOOPANWHAT K MOJISIPHBIM.

IIpunoxeHus ABOMHOrO MHTErpaa.

CxeMa COCTaBJICHHs HMHTETPabHONH CyMMBI Il (YHKIMHA TpeX MEPEMEHHBIX B HEKOTOPOH 00JacTH TPEeXMEpPHOTOo
MIPOCTPAHCTBA.

OnpeneneHre 1 3aMUIINTE OCHOBHBIE CBOWCTBA TPOIHOTO MHTETpaa.

Teopema o cpeiHeM 3HAYEHUHU B TPOMHOM HHTETpaIe.

Cxema BBIYMCIIEHHS TPOMHOTO MHTETpasia B I€KapTOBOM cHCTEME KOOpUHAT.

®dopmyiia 3aMeHbI IEPEMEHHBIX B TPOHHOM HHTErpasie. SkobuaH nepexoa oT ACKapTOBBIX KOOPAUHAT K IIMHAPHUECKUM
U cheprUeCcKuM.

Cxema nepexojia B TPOMHOM HHTErpajie OT JeKapTOBBIX KOOPAWHAT K HMWIMHIPUIECKUM U CHEPUIECKUM.

[Ipunoxenust TPOMHOTO UHTErpana.

CxajsipHoe 1 BeKTOPHOE I0JIe

Onpezaenenue ckamsipHoro moss. [IpumMepsl ckpaisipHbIX MOJEH.

OmnpeneneHrne MPOU3BOJHON CKAISPHOTO TIONA IO HAIMPaBICHUIO, ee (Qu3nmdeckuid cmpicii. DopMyna BBEIYHACICHHS
MIPOM3BOAHOM 110 HANPABJICHUIO.

Ilonstre rpaanenTa ckansipHoro nojis. CBsa3b BeKTOpa-TpajrueHTa ¢ MPOM3BOAHOI 110 HANIPaBJIEHUIO.

Omnpenenenre BeKTOpHOTo nofs. Pu3nyeckue NpuMepsl.

Onpenenenue U GopMmylia BBIYHCICHUS TOTOKA BEKTOPHOTO TIOJIS B BEKTOPHOM U KOOPAMHATHOM (hopMax.

[ToHsTHE AMBEPTEeHIIMN BEKTOPHOTO OIS, ee pu3ndeckuii cmbici. @opmyrta 1Jist BBIYUCICHUS TUBEPTCHIIHH.

®opmyna Octporpajckoro — ['aycca B BEKTOPHOW W KOOPIUHATHON (OpMax U BBIYUCICHHS [MOTOKA BEKTOPHOTO OIS
4yepes3 3aMKHYTYIO TIOBEPXHOCTb, (PU3NUECKHIA CMBICT (POPMYJIBL.

DU3NYECKU CMBICT IUPKYJISALIUU Ha IPUMEPE BEKTOPHOT'O OISl CKOPOCTEHN YaCTHI TEKYIIEHN KUIKOCTH.

Omnpenenenue 1 GopMylia BBIYUCICHUS HIUPKYISALUN BEKTOPHOTO T0JIS1 B BEKTOPHOW M KOOPAWHATHOW (opMax.

IlonsTre poTopa BeKTOpHOro noist. @opmysa HaxOXKAECHUSA poTOpa.

®opmynsl Crokca u ['puHa, X cMBICIT.

[ToTennnanbHOE MONE, NOTEHIMAT U €ro HaxokaeHHe. CBOMCTBA MOTEHLIUAIBHOTO MOJISL.

ConeHonpanbHOE 10JI€, TOHATHE BEKTOPHOU TpyOKku. CBOMCTBA COJICHOMAATBHOTO MOJIS.

I'apMoHMUECKOE BEKTOPHOE I10JIE U €ETO CBOICTBA.

Oneparop ['amunbrona. 3anucek ¢ momouipio oneparopa ['amuneToHa 1UddepeHInaNbHBIX BEKTOPHBIX ONEpalfii MEPBOro
MopsKa.

Oneparop Jlamaca, rapMoHndecKre (GyHKIUH.

5. Mertoanueckne yKazaHus 1o npoueaype oleHUBAHUS
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KonTponbnas pabora

B cemectpe cTyaeHTB BBIIOJHAIOT S5 KOHTPOJBHBIX paboOT, cOJEp)KaHHUE KOTOPBIX OXBATHIBAET BCE pPa3elbl
JucuuIuuHbL. KaxkioMy cTyneHTy BbiaeTcs cBoi BapuaHT. KOHTpobHBIE pabOTHI MPOBOISATCS B YaChl MPAKTHUECKUX
3aHATHH. 3a KaXIyI0 KOHTPOJIbHYIO pab0Ty MaKCUMAaJIbHBIM Oalil onpenensercs B COOTBETCTBUE C PEUTHUHI-TIIIAHOM
JUCLUIUINHBL.

Kputepun onenku 3axanus:

Banel 32 KOHTPONBEHYIO PaOOTY MOTyYarOTCS YMHOKEHHEM MaKCUMaIILHOTO Oaia, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JI0JII0 BEPHO BBIIIOJHEHHBIX 3aJaHHUH.

N3

B cemectpe ctyaents! BermonssroT 5 /13 mo Bcem pa3aenam mporpaMMbl TUCIUTLIAHBL. Y Ka)XIOTO CTYICHTA B
rpymnmne cBoil Bapuant M3, HoMep BapraHTa COOTBETCTBYET MOPAAKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
TpYyTIIBL.

[IpemogaBarens obecriednBaeT CBOEBpEMEHHOE TIOTyUeHHE CTyAeHTaMu BapuanToB W13, a Takke

MPEIOCTABIISIET IEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bece N/13 pa3menieHbl B 3IEKTPOHHOM KypcCe T10
JYCIMILIINHE.

W13 BEITOMHAIOTCS B OTJIENBHOM TETPaIu, IpH 0GOPMIICHUN KaXKIOTO 3a/IaHUSl 003aTEITFHO YKA3bIBACTCS €T0
HOMEp, MIPUBOJUTCA KPaTKO YCIOBUE KaXJO0ro 3a/laHus. Penienne Kaxaoro 3ajlaHus 10JKHO OBITH HO)Z[pO6HI>IM, c
BKJIIOUCHHUEM IIPOMEIKYTOUYHBIX paC‘-IéTOB, paCCy)KﬂeHHﬁ, HOSICHGHI/IfI, C YKa3aHHUEM HCIIOJIb30BAHHBIX METOJ0B U
dhopmyn. /I3 mpoBepsieT mpemnoaBatenb, BEAYIIHA TpakTHdeckue 3aHaTis. CTyIeHTHI TOJDKHBI BRITOMHATE 113
10 KOHTPOIJIbHOU paboTh! o Teme. 3a kaxapoe /I3 BricTaBmstoTCs 6ayuibl, MAKCUMATBHBIN Oail yKa3bIBaeTCs B
pEUTHUHT-IIIAHE.

Kpurepun oneHKkH 0JHOTO 3aaHNs:

3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO OO0JIee MOJIOBUHBI 3aaHNI

Ecnu 3amanne He 3auteHo, paboTa BO3BpalIaeTCst CTYACHTY Ha J0Pa0OTKYy.

CryaeHTsl MOTYT HCTIPABIISATH HEBEPHO PEIICHHBIC 3a/IaHUS U CAaBaTh Ha MOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET yYeCTh UCIIPABICHMS M JOOaBUTh OaJIJIbI K PEABLAYIINM

TecTupoBaHue — HE3aBUCUMBII

koHTposb [TOKO

B cemectpe crynenTsl mpoxoasT qBa pyoexkHbix TectupoBanus (PT3 u PT4) Bo BpeMs KoH(epeHI-HEAeI! B CepeIuHe
Y KOHIIE TEKYIIEro CEMECTpa COTJIacCHO pacnucanuio. Pybexnoe tectuposanue (PT) nmpoBoauTcs B KOMIBIOTEPHOM
¢dopme B on-line pexume. IlpomomxurensHoCTh TecTUpoBaHus — 90 MunyT Oe3 mepepriBa. OTCU€T BpeMEHH
Ha4YMHAeTCs ¢ MOMEHTa BXojAa cTyaeHTa B TecT. MHCTpykTaxx, NMpenlecTBYIOIMA TECTUPOBAHUIO, HE BXOIUT B
ykazanHoe BpeMsi. CTyZeHT MOKET 3aKOHUNTH BBIMTOJHEHHE TecTa 10 NCTeUeHNs] OTBEAEHHOTO BPEMEHH.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIEHKY 3HAHWI, YMEHWI M BIaJ€HWH, NOJYyYEHHBIX CTYACHTaMH 3a
OTIpEIeIICHHBIN TPOMEXKYTOK 00yUYEeHHSI.
Kaxxpiii BapriaHT Omjieta MOJEITUPYETCsl KOMITBIOTEPOM IO 33JIaHHBIM pa3JiesiaM XUMHUH u cojepkut 20 3amaHuii.
CryneHTsl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHUS W TIOSCHEHHS MpoBoaaT Ha Oymare. [lo oxoHuaHwmm
TECTHPOBAHUSI IPETIOAABATENIO BBIIAETCS MATPHUIIA OTBETOB M CyMMAapHbIN peUTHHT 3a TecT. O0CyKAEHUE Pe3yIbTaTOB
TECTUPOBAHUS MMPOBOAUTCSA HA KOHCYJIBTAIUH.
KpuTepun oueHKH 0JHOTO 3aJaHNSA:

® 323 K&)XJI0€ MPABWJILHO BHITIOJTHEHHOE 33/IaHME BRICTABIsIeTCs | TECTOBBIN Oai;
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® 33 HETPaBWJIHHO BBHIMOJHEHHOE MJIM HEBBIMOJHEHHOE 3a1aHKe BeicTaBisieTcsa () 6asos;
e JUIA 3aJaHUi ¢ BBIOOPOM HECKOJBKMX MPaBUIBHBIX OTBETOB, 33/laHMH HAa COOTBETCTBHE M YCTAHOBIICHHE
[IOCJIEZI0BATEILHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHME.

MaxkcuManbHbI CyMMapHbIH TecToBbIN Oam 3a kaxnoe PT cocrasnser 15 6annos.

3a 2 Hememu a0 PT cTymeHTB! MOTYyT O3HAKOMHICS C JEMOHCTPALMOHHBIM BapUaHTOM OwWiieTa, KOTOPBIH
pacnonaraeTcs Ha caiite http://exam.tpu.ru B pa3znene « MeponpusTHs», 1 MOXKET ObITh BBIIIOIHEH KaXIbIM CTYJEHTOM
HEOTrpaHUYEHHOE YUCIIO pas.

Hns cmyodenmos, ne npoweowux PT 6 nepuod nposedenus mecmupo8aHusi no yeaicumenbHOU NPUYUHE,
npeodyCcMompena 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLL OeHb, KOMOPBII HAZHAYAEMCA CPA3y NOCae KOHGepeHY-
Heoenu.

Ilpu pesynomame pybesicnozo mecmuposanus 6 6106 u MeHee, 00YUAIOWUMC NPedOoCMAasaaemcs 8 nepuoo
meKyujeti nPOMeNCYMOYHOU ammecmayu 603MOICHOCHb nogmopro npotimu PT 6 pezepaubiil 0eHb, cO21ACO8AHHbLIL C
biopo pacnucanuii TI1Y.

JuddepeHnrpoBaHHbIN 3a4erT.

JuddepeHurpoBanHbIil 3a4€T OCYLIECTBISETCA B COOTBETCTBUM ¢ [lon0xkeHneM o npoBeieHUH TEKYIIEro
KOHTPOJIS U TpoMexyTouHol arrectanuu TIIY (kak opraHu3zoBaHHas poLeypa HE IPOBOIUTCS).
WToroBelii 6aiut onpeaessercs CyMMUpPOBaHUEM OallsIOB 3a BCE OLIEHOYHBIE MEPOIIPUSATHUS TEKYIIETO
cemecTpa.
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