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1. Poab gucuumiannel «MaremaTuka 2» B GOPMHUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

iiemMeHT . CocTaBJsiionie pe3yJIbTATOB 0CBOEHHSI (leCKPHIITOPBI
. MHINKATOPBI XOCTHIKEHHS KOMITETEHIMi
o0pa3oBaTebHOM Kon KOMIIETEHIIMH)
HanmenoBanne
NporpamMMbl CemecTp | KOMIETEHIHH HanmenoBanue
KOMITeTeHIUH HanmenoBanue
(mucuunInHa, Kon unankartopa HHIMKATOPA 10CTHKEHUSI Kon
npakrtuka, F’HA)
Buageer onbiToM npumMeHeHUs
3aKOHOB €CTECTBEHHBIX HAyK U
CriocoGen VK(Y)-1.1B1 MaTeMaTHYECKUX METOJI0B U
OCYILECTBJIATH TTOMCK, ' MOJICIICH IS peIICHUS 3a/1a9
KPUTHIECKHIT aHAIIN3 U TEOPETHUYECKOT0 U IIPUKIIATHOTO
cuHTe3 HH(OopMaHu AHAIISHPYCT 33121y, Xapakrepa
YK(V)-1 P ’ N.YK(Y)-1.1 BbIEIIS ee 6a30BbIe P P
IPYMEHSTH CHCTEMHBbIIT cocTapmONIC YMeeT pelathb 3a1a4uu
TIOAXOA ULl PCLLICHI o VK(Y)-1.1¥1 TEOPETUYECKOTO U IIPHKIATHOTO
HOCTaBJICHHbIX 33/1a4
A Xapakrepa
3HaeT 3aKOHBI €CTECTBCHHBIX HAyK
YK(V¥)-1.131 1 MaTEeMaTU4YE€CKHE METOIbI
TEOPETHUYECKOI0 Xapakrepa
Biiazeer mMateMaTHYeCKUM aIapaToM
MartemaTuka 2 2 HHTErPaIbHOro HCUUCIICHUS u
I GepeHHAIBHBIMA  YPAaBHSHUSIMH
Ipumensier g5 TPOBENCHUS  TEOPETHYECKOro
Crioco0eH MpHMEHSTh P . OIIK(Y)-1.1B2 A POBE/L p
MaTeMaTHIeCKIH armapar UCCIIeOBaHUSI M MOJICIMPOBAHUS
(yHIaMeHTabHBIE .
uccienoBanust GyHKIHIA, (U3HYECKIX U XUMHUYECKUX MPOLECCOB
3HAHHUsI, OJlyYeHHbBIE B - .
acTH JIMHEHHOH anreGpsl, U SBICHHH, a Takxke, Ul PELICHHS
0
MATEMATHUCCKHX 1 ¢ depeHuaTbHOro 1 PO()eCCHOHANBHBIX 33144
OIIK(Y)-1 N.ONK(Y)-1.1./ UHTETrPaIbHOTO HCUHCIICHHUS, VMeeT MpUMeHsITh anmnapar

(M) €CTECTBEHHBIX
HayK, ¥ MCIIOJIb30BaTh
UX B
npodecCHOHANBHOMI
JIEATEIEHOCTH

psioB, nuddepeHnnanTbHbIX

YPaBHEHHH, TEOPUH

(byHKIMHA KOMITIEKCHOTO
TIEPEMEHHOTO B MH)KEHEPHOI

JACATCIBHOCTH

OIK(Y)-1.1Y2

u(depeHInaIbHOr0 U HHTErPaIbHOTO
WCUUCIICHUS IS PEIeHUs
CTaHJAPTHBIX 3324

OIK(Y)-1.132

3HaeT OCHOBHBIEC NOHSATHS M TEOPEMbI
mmddepeHnnansHOro HCUYMCIIEHHS
(GYHKIIMH HECKOJIbKHX IHEPEMEHHBIX H
UHTErPAIbHOT0 MCYHCIEHUs (QYHKIHH
OJTHOM M HECKOJIBKUX IIEPEMEHHbIX




2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Kona unaukaropa

HaumeHoBaHHe pa3jesa JUCHUILTAHbI

MeToabl OLleHNBAHUS

Kon HaumeHoBaHue JOCTH/KEHUS (oLeHOYHbIE MePONPHUATHS)
KOHTPOJIMpPYeMoii
KOMIEeTeHUHH (11
ee 4YacTH)
P 1 Brnaneer 1. HeonpeneneHnHslit uHTErpai KonTponbhast pabota
MeTonamu T GepeHIHATBHOIO HCUHUCIICHHST (YHKIIMHA HECKOJIBKHX 2. OnpeneneHHbIi 1 HeCOOCTBEHHBIN Was.
MePEMEHHBIX; METO/IaMH MHTETPAJIBHOTO UCYHUCIIEHHS (DYHKIMU OJHOU MYK(Y)-1.1 HHTErpa TectupoBanue —
1 HECKOJIBKMX IEPEMEHHBIX VLOTIK(Y)-1.1. 3. I[I/I(i)(ilepeHL[I/IaHBHoe UCUMCIICHUE HE3aBUCUMBIH KOHTPOJIb
(GYHKINH HECKOJIBKHX ITEPEMEHHBIX HOKO
4. KpaTHBIe HHTETpAITBI
5. DneMeHThl BEKTOPHOT'O aHAJIN3a
P12 | Ymeer 1. HeonpeneneHHsbli nHTErpal KontponsHas padora
HaXOIIUTh YACTHBIC TPOW3BOAHBICE W TU(PQepeHIHAaNbl, HCCICI0BATh 2. OnpeneneHHbIA 1 HeCOOCTBCHHBIH 3.
(hyHKIIMY HECKOJIBKHX TTePEMEHHBIX; HYK(¥Y)1.1 HHTErpa TectupoBanue —
BBIUHUCIISITH HEOTIPEICJICHHBIE, OIIPE/ICIEHHbIE, HECOOCTBEHHBIE, KPAaTHEIE, VLOTIK(Y)-1.1 3. uddepennmansHoe nucuncienne HE3aBUCUMBIH KOHTPOJIb
KpUBOJIMHEHHBIE UM  TOBEPXHOCTHBIE  WHTETpalbl,  YHCIOBBIC ’ o (bYHKIMH HECKOJBKHUX MEPEMEHHBIX HOKO
XapaKTEPUCTUKHU CKATSIPHBIX U BEKTOPHBIX MOJIEH 4. KpaTHble HHTETPAIIbI
5. DneMeHTHI BEKTOPHOTO aHaJIN3a
PJ] 3 | 3maer 1. HeonpeneneHnHsIit uHTErpaj KonTponbHast pabota
OCHOBHBI€ 3TAITbI CXEMBbI TIOJIHOTO MCCIIeOBAHMUS (DYHKIIUH HECKOIBKUX 2. OnpeneneH bl 1 HeCOOCTBEHHBIH Was.
MEPEMEHHBIX; OIpeIEJICHUE HEOTIPEAEIIEHHOT0, ONPEAEIEHHOTO, NYK¥)-1.1 HHTErpa TectupoBanue —
KpaTHBIX, KPUBOJIMHEHHBIX U IOBEPXHOCTHBIX MHTErPajiOB, UX VLOTIK(Y)-1.1. 3. MuddepeHmanpHOe HCYHCICHIE HE3aBUCUMBIH KOHTPOJIb

(hm3HYIecKUil M TEOMETPHUYECKUI CMBICIT;0CHOBHBIC TTOHSATHS
BEKTOPHOTO aHajm3a , popmyinsl ['puna, Octporpaackoro-Iaycca n
Crokca

(GYHKINH HECKOJIBKHX ITePEeMEHHBIX
4. KpaTHbIe HHTETpAITBI
5. DneMeHThl BEKTOPHOT'O aHaJln3a

LIOKO

3. IlIxkajga oneHuBaHus

ITopsimox opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYUYEHUS B YHUBEPCUTETE PETIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIICEHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JACHCTBYIOIICH PEIaKIlvm).
Hcnonb3yercst GalibHO-pEHTUHIOBAsI CCTEMa OLIEHUBAHU pe3yIbTaToB 00yueHus. MiToropas oreHka (TpaAuLMOHHAS U JIUTEPHAs) [0 BUJaM y4eOHOM
nesitenbHOCTH (M3ydenue qucturiud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPaKTUKN) ONIPEACIIIETCS CYMMOU 0aJTOB O pe3yJbTaTaM TEKYIIEro
KOHTPOJISL M TPOMEKYTOUHOM aTTecTaluu (MTOroBasi peTHHroBas oleHka - Mmakcumym 100 Gansios).




PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATHS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTAHABJINBAETCS KaJCHAAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBL.

PeKOMCH,I[yeMaH mIKajia ajsi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
" OnpenesieHHe OLIEHKH
3aJaHUuA TPaaIuIMOHHOHU OLICHKE

90%+100% «OTIIHO» OTnnyHOE NOHMMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHMS, OTINIHBIC YMEHUS U BJIQICHUE OTIBITOM NPAKTHYECKOHN NEATENbHOCTH,
HEOOXOIMMBIE pe3yIabTaThl 00ydeHHs C(OPMHUPOBAHBL, MX KAYECTBO OIIEHEHO KOJIMYECTBOM 0ajIoB, OJM3KAM K MAaKCHMAJIEHOMY

70% - 89% «Xopormmo» JlocTaTo4HO NOJTHOE TIOHNMAHUE MPEAMETa, XOPOIIUE 3HAHNS, YMEHHS U OIIBIT IPAKTUYECKON AEATEIBHOCTH, HEOOXOIMMBbIE PE3yIbTaThl
00y4eHHs chOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIbHBIM KOJIMYECTBOM 0alioB

55% - 69% «Y IOBIL.» [TpuemieMoe MOHNMaHUE IPEAMETA, YIOBICTBOPUTENBHBIE 3HAHHS, YMEHUSI U OTIBIT IPAKTUYECKOW e TENbHOCTH, HEOOX0AUMbIE PE3YJIbTATHI
00y4eHust COPMHUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAJIbHBIM KOJMYECTBOM OaIIOB

0% - 54% «Heynosn.» Pe3yspraThl 00y4eHUst HE COOTBETCTBYIOT MUHHMAJILHO JIOCTATOYHBIM TpeOOBaHHSIM

Ixana JJIA1 OICHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa
%0 BBINOJTHEHUS 3K3amen, CooTBeTcTBHE
" . Onpeneﬂeﬂne OLCHKHA
3aJaHUH JK3aMeHa a1 TPAAHUHNOHHOHU OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUSA, OTJIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOoOXOAMMbIe PE3YJIbTaThl 00y4eHHs CPOPMUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KMM K MAKCHMAJILHOMY
70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NIPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS M OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJlIIOB
55% - 69% 11+13 «Y OBIL» [MpuemaeMoe OHUMaHUE MTPEAMETA, YAOBIETBOPUTEIbHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TeIbHOCTH, HEOOXO0JMMbIe
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OaIIIIOB
0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OHeHO‘IHble l'lpnmepl,l THIIOBBIX KOHTPOJIbHBIX 3a;1anm‘i
MEpONpUATHS
KoHTtponbHa KourtpoJubsHnas padora Nel mo reme «HeonpeneaeHHbI HHTErpas»

g pabora BAPUAHT Nel




OneHovHbIe
MEePONPHUSITHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

dx
arctgx(L+ x%)

1]& 2. Jsm—3XdX 3.“'

V2x? +3 Yeos* 3x
ALy 5. [XV1-x2dX. 6. [(L+x)sin2xdx.

e 42
7. [ xdx 8 Ln *x dx. o j&dx
CeDER)s)  oos® 13,

KontpoabHnas padora Ne2 mo reme «OnpeesieHHbIH HHTErpany
BAPUAHT Nel

Vid 1
1. I(2x+sin2x)dx 3 _[\/4X—2dx
0 b

1 5 g
X X

2. jxe i |

. . X7 + X

1. BbunciuTh HECOOCTBEHHBIC HUHTCrpaJibl WX YCTAHOBUTDH UX PACXOAUMOCTD:

0

x2dx tInx
A LEST
a) _!XZ +4 ) _([ /X

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




OneHovHbIe
MEePONPHUSITHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

6) p=3-2cos P, B=%

T
3. Berumcauts auHy ayru kpusor 'y = 1-InsinX, ot x =0 g0 x = Z

KonTpoabsHnas padora Ne3 nmo teme «KpaTHble HHTErpajibh)
BAPUAHT Nel
1. U3MeHHTH NOPSIOK MHTETPUPOBAHMUS:

4-x

1
jdx‘[f(x,y)dy
0 x—4

2. PaccraBuTh TpaHHIIBI HHTETPUPOBAHUS

J] f(x y)dxdy D yex y=2x xiy=s
D

1. HaiiTu nuomaas GUrypsl, OrpaHMYeHHOM THHIAME: X2 + y? — 2x = 0,

y=x, y=0.

2. Haiitu o0bem Tena, OrpaHUYCHHOTO YKa3aHHBIMU TOBEPXHOCTSAMHU:
x2+y278x=0, x2+y2:ZZ, z=0.

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

Kontpoasnas padora Ned4 mo reme «jieMeHThI BEKTOPHOI0 AHAJIH32)
BAPUAHT Nel
1. BeluucnuTh KpUBOJIMHEHHBIN nHTErpan 1™ poxa




Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepONpPHUSATHS

j(1+ x?)dl,tme L:x*+y* =ay .
(L)
2. Bpruaucnuts paboty cuiioBoro nosist. [IpoBepuTh 3aBUCHUT JIM MHTETPANI OT TPACKTOPHH UHTETPUPOBAHUS?
Ecnu He 3aBUCHUT, TO YIIPOCTUTH BBIYUCIICHUS.
_[(xy—l)dx+ x2y2dy, rae L :AB; A(1,0); B(0,2).
(L)
3. BpIunCIUTh MOBEPXHOCTHBIN UHTETPAI H dS, rae S — gacTp mIoOcKOCTH
(s)
X+ Y+ Z =a, 3aKioueHHas B IepPBOM OKTaHTE.
4. HaiiTi moTOK BeKTOpHOro moisi A=4i —9] depe3 BHENIHIOK CTOPOHY MOBEPXHOCTH
napaboJIonia BpameHus Y = X° + Z°, orpaHHY. IIOCKOCThI0 Y = 4, mipu X <0,z >0.

5 A=(x+Inz)i +(y+Inx)j+ @z +Inypk. divA=? ,rotA=?




3.

3AanAuue N9

Bapuast 22

Heonpeaenennsii nurerpan

1 /’ #in 9z dz

3 4 cos? Oz
s
zInz ln’\'lnx]
2 dx
(723 + 5)4
= (1—2x%) dz
o Tz
9 / B
V3 4 5z?
11. fux=+3; e~ dy
13. /I:+G)-cm6xd:
15, /2' cos 3z dx
17 / .
: 7?4+ 82+ 12
19 /(r+4)dx
g 74;6:-:
2 ® —.?:j'l
L /r’+2z’+xdr'
23 (2® - 2] d=
I R P T
- 2 — 52+ 52423
wd
F—1)(z+1)(z—0)
sfy 30
/ 14+ Vit
27, }--}~-T—~-’,,--— dx
22 ¥y
% ]v’;.’—s«u
29, — :

dz
31, _
f coc-":‘iizn’:

2¢inz ~ Jcosx

35. /\/' sin® z coe® r d=

2y
a7, / e dy
ver —1

a0

E;’J‘Sﬁd,

2, 5
cos?
e dz
Ve 41
. dx
6. /’sun(l/z) =1

dr
. |
V1 =924 /T — arcain 3z

10. - /724~ Qi

19, Infcos =) die
cosd =
14 /z-t_rfcus:dzj
4 vi—z
16. /ln(:+ Vet —4)de
18 dx
v1—-8z 4z
2 {6z ~ 1)dz
) Vit i ar 48
- /(:r- 1)dxs
22. _—
= +r§_.‘§
& 2 "=
24, fx + Vo +_;
(1 + =)
dr
26. ———
Vo414l
2% »dz
T V2446
a0 ridr

32. cos*G) dr

/____
sc./m
/

38.




AnankTnyeckas TECMETDHS Ha NNOCKCCTH

1. Cocranerh ypagHesus npaMuly. npoxozunmy yepes rouxy M(-7;3):
a) papanneasso opasod 3z + 2y — 1 =0,

r-1 y+4

b} nepuenzikynepso npaMod 3 2
- . =344
c} noa yraou 457 x npsusol y=—1-2

2. Mauw pepmnsy rpeyromsmka A(—1;3), Bi2:5), C[k6).
Cocrasurs: a) ypasseaue cropoast AC,
b} ypaneenie weuan BM,
¢} ypassesne swoorel CH u saiire ee aansy,
=3-1
3. Mamw gve npanpe Loy =2r—1, 1«_-:{;__4 Haitrs
&) TOUKY Mepecederis IPSMAIX,
b} kocuayc yraa Mexay npaueium,
€] COCTaBHTS Ypaskexie DACCEKTPHCEL TYNOLO VI3 MERNY NDPESLIOL

4. [pusecry ypanseRid AMER ¥ KAHOHIYECKOMY BIIY ¥ NOCTPOUTS:

) P+y—c—g-1=0 yAft e+ —dy+1=0

3) g=942y +4r+9 ) =8+8y—y

5 B -Ury+2r =10 6) r-8y+yr+1=0
5. Cocrasurs ypasHesne @ NOCTPOHTS MREND, E2¥03d ToUEA KOTOPOH Q-
Hakoeo yaanesa or Touxs M(—2;1) u o1 npavoit 2 — 4 =10,

6. HocTpoitTs s, JalaHtte YDaBHEHNEMH 8 IOISPHEIX KCOPIRHATAX:

N i 1 1) i 3) i

) p=l4= 9 p=— e
)P v} 4 sing P 1—2casy
7. Hocrponts muuun, 3a0akise TapaMeTPUYECEIME YPasHeaAEMA:

’z-—’cosl %) .r-y"
ly —sint “ ly=¢t

8. HocrponTs $Urypy, OCPAHRYEHHYH THHNEMHE

le |Q

y=r

\
1) ’
y-r=2 !

T’ ,‘1




AHanuTHYecKan FecMeTpusA B NPoOCTpaHCTEE

1. Cocrasits ypasHeHue IIOCKOCTH, npoxogiiel vepes toury My(d; —2;4)
napaizensio asyu sexropas d; = {6;1;-1}, @y = {3;2; -2} Haiirn pac-
CTOAHUE 0T Haualla KOOPIAMHAT 0 2Toll 110ckocTH U 0fken DUpaMuiEl, o1
cekaenoll IIOCKOCTRE 0T KOOPAMHATHOTO VLI,

2. W3 ofwux yparsennit npasoit

Je+dy+3z+1=0
le—-dy-2z+4=10

NOAYYHTE &8 RaHOHHYeCKHe W llapaMeTpUqeckie YpasHeH!d. OLIIJE.L[&JIJ.II'J.‘I:.
paccTodHne 0T Havalla KOOpAHHAT 10 IIpHL‘IUﬁ.

3. Haifiry Touky nepecedesus o yroa Mexay npaMoi

r=M+1
y=0-2  wmnockocte 2o — 6y + 14z = (.
z=1+3

CocrasnTh YpasHEHNe POkl LAHHOI I[pi{MUfl Ha 3Ty IJOCKOCTh.

4. IlaHkl BeplIMHEL TPeyrobHOl NHpasiisl

A(4;4:5), B(-5-%2), C(-%-6,-3), D(-2,%1).
Cocraputs ypagnenne rpann ABC u ypassenne sucotst DH, onyiuennoi
ta o1y Cpadk. Hafirn ofses nupaMunet.

3. HUL"IPUHTL NoBeprHOCT

2z %) 4yt =(2-2)
2

3) z=—(%+%) 1) P-dy+z=0
5 2+ 4+ 42%=0 6) z=3+/2-¢

1) 47

v I

6. HUL"I.'[JUHTL TeNo, orpaHHYeHHoe NOBEPXHOCTAMHI

z=1° 1'3+y2=4:,
1) r+y =06, 9) 2yt =2

y=12r r=0 y=0,

2= (>0, y=»0)




Mpunomedns npou3IscaoHoR

1. HecnmenosaTh Ha 3ECTPEMYM (BVHELIHH

¥

T Iz + 1) 2} y=ax — (2 — 1)

1) w

3) y:E‘j:r:—.r'

2. CocTAaBNTE YPABHEHHS BCEX ACHMIITOT CASVEMLINX KPHBLIX
E 2 . e
— 6 &
1] y=;§‘.-*_1_$3 23 y=%
T —

3 v=x—2lnx

3. llpopecTi monHoe HCCASOBaAHMEE U MOCTPONTE Cpadikn v HETTHT

dx
2 44

1) y= 2) y=+(2—z)zT -4z +1)
) 3 1
Vv=c-3

4. ClocTaBMTh YPABEHEeHHNS KACATEMABHON M HOPMANH K rpaduey GOyVHENNN B

Touke ¢ abtomcocoil @ = T,, HJAH COOTESTCTREYIOIIEN 3HAYEHHID HapaMeTpa
F =t
1., .
1) y:g[r‘—?z—d} Ty = 4
T = 2cost
2) { - t" = —:'r..-"3
Yy =s=1nt

5. B kpyr panuyca [ snmcan paspofenpensmii TpeyronbsHuk. [Ipn xawon
COOTHOIMIEHHN CTOROH TREYCONBHHE DyAeT HMeTE HANGONBIIVEY IIIIOIIIETE.

6. Hafitn sanfonsines M HAMMEHBITES IHAMEHHA DYVEHEIIHE

16
y =z + — _16 = urTepsane  [1; 4]
=

7. Hcnomesyva opasino JlonpTans, HafiTn npemete

. = a — 1 /2
lim ——22 7 - 21 lim ——
r—x/3 w2 — w6 T o 4 e

1)




3azanme N 10 Bapuanr 20

Onpesenennbiit WHTErpan

p Buuwmun onpenentEREIe xmrpn.nu
1 /‘-i-‘{f 2) f ViI—2Pd: 3) [ln{::+\/1+:’)dr

:,u lf: ’ciz o
z
¥ = R

2. Hairrz cpeaer AEaYCHNE QVEETHA B YEAIABHIX MIITCDDANAX

1) y=cos®z. [in] 2 y= . [0 9]

e +1

3. OmeEnTh MAaTeNnn MHTCCDANGE
3 1

l)/{/(x’—:.’r)’d.: 2) f:’ Inxds
1/e
4. Hc,ummnn HA CXOARMOCTEH nrcoﬁn'mnm- HATET DT

rdr
) [l 2 / Vi
1n(1 ¢ Va5
3
) fmm R

5. Haitmit mromams Gueypal, of P TeHRE0R TRHIEMT:

| =e 7,
3 V—:‘ %) p=A4cosyp, 3) z = Joomd, )
. ”:_c p=Gcosyp. y=dsintoos®t, t€[0:x/2

6. Hadmix ofnfat Tena COPATARNIOTO BPAIESReM SIYPE, OFpast e
yxasaumuse neesan 1) - soxpyr oo OX, 2 - eoxpyr ocx OY:

Vi ey =,

! 1__341.'3' 2) | y==r+si’x

s 0<z<

1)

7. Barascants At 1yr XPHBLIX
| @ =e(cost< xint),
1) Lt | g=arcsinz+ vT—2%, 2) L: | y=¢ (coat —sint),
<< /A

8. Beprxansuag nnoTERR smeT Gopsy noaykpyra pameyea 3w Hadra
CHITY DABACHKS DONET 1L TUIOTHRY.




O1eHOYHbIe
MeponpusTHS

l'[pnmepbl THINOBBIX KOHTPOJBbHBIX 3aJaHMit

3AIAHME N8 ' Bapmanr 13
DyHKUKK MHOrHX NEPeMEHHbIX

1. Hadts n u300paszeTs obnacT® onpemeneuis QyExXuwni;

1

1) z2=In(5-10z° - 3 %) 3=

) ==In( z? - %) ) = s
2. HaitTt wacTHNe DpORIBORHLE 2, ¥ Z, GyHETER
2? —y\° z

l)z:(3'+3) Z)zzalnx,_5y~ ;:—2;(3
— peoRdE u 2 _ (z—p) = cos(3y — z*)
3) z=¢ tgy-lafp®—-1) 4) == P T i

3. HaiTe wacTHEIC DPONIBOAHLLE z;, » z; CHOMERON Py KN

2= = rae u=ch ) "_y
~ arcty (u)’ it SRR A=

4. Hasitat nporapansyo z;. ecan

z=/ttctg(zlny), rae ==7% y=W

5. Haama opomasonanie bs " g ecam
. dr dz'

r=sin({/Zy - ¢'), rae y=In(z®+4)
6. Haiftrn opomsozmyio i wessnoi Gy y{z), sagasnoit smpaxermem
) zy-y-27" =z —9)®
2) (:)1 —x /i = arcsin 3z
7. HallT# nacTEEE DPOMIBOMILE X, W 7, HesduOR dyuxume z(z, y), 3agan-
HOH BEIPAKCHREM /% 4 conz —dzyts® = 0

8. Haite neppauic dz » d*s puddepernmanit §yRKIHR
= )

9. CocTannTs YpADNEMHS XKACATEILHOR IOCKOCTR M HOPMATN X NOBEpPX-
woerw 3 = 4 + 24zy + 117 + 64z + 42y + 55 B Touxe Mp(-1; 13 zp)

10. McenenosaTs HA SXCTpeMyM Qynknue = = 2° + 3 — Ozy + 27




O1eHOYHbIe

IIpuMepsl THIIOBBIX KOHTPOJILHBIX 32JaHHIH

MeponpusTHS

sanAaHME N 11
KpaTHbie nurerpans

Bapmanr 24

1. B anommom mETerpasie // S(x:w) dxdy

()
BPHTE Operesin murerpupoRrasma oo obnacrr (D), orpamw ool Jovisii sona s

ViZ —z7, y =123 —~I2 — 2%, = =0, (z > 0).

1) y =
2) yv=|In:=x|, ¥ = 5.
2. Moot MOPSoK MHTErPHPOBSAMITIS 0 HTeTDAasTe
1 /= VaE vl 1 vl V=
J = fdz / F(xe,u) dy + fd:c/f(m.y) dy+/da: / (=, ) dy.
o o 1 /2 o v 0
2. HepefiTi X HONAPHAIM KOODANHATAM M BhISTHMCIIN r
//a:da:dy, D :{x* +4® < bz, == 0}.
oy

4. Buramonm s TIONIALL (DUTYPDEL, OrpDAaMuIe Mmoot STFEeT S
1) w=2; y=x% 4 5, o= 1, xz = 3.
2) (27 +v7)%? = = .y,
5. Bu"{ncamn MACCY IACTIHNKI, IANMMAROIed’d obGinacrs (D),
TTOREPXHOCTHOM naoTHocTe S(x:y)

1) D : {y=4x + 6, xz — 2y — 1 = 0, = —1}, S(xsy) = =,
2) D: {y <= +y =< 2y}, d{xiy) = 3y.
6. Banucari. TPOVOION WEHTCD DL f// SJlesy; =) de dy d=

(v)
B DHOC [TOBTOPHOINO M PARCCTADNTE. HPORCTh METCTPHMPOBaAHn R 1o obGriac e
O PAHEICHIMOR ITONCDXXIOCT SEM I
1) = = =2, 2z =y, x=4, y>0, =>0.
2) =* 4y =4, y = VxT2 5 =2, y = 0.

7. BamiaucamTres 06BheM Tesa, OrpaMu-IecHHoOro MoOnepPXHOCT SMIT:
1) &t 4y + 2 =1, 2?4y +2*=9, y<=, y
2) z=4—2* —3*, z4+y=2, x==>0, >0, =

8. Dalrracuran MAaccy TOe Mn, SammMAIONero ofiiacTs
V:A{=22 +9° =2, z+2=2, w=0, ===0},

ecrIy sanamia OLHRCMMAR IAOTHOCTE Y(Ti;yi=z) = S L TR
. /:_.2 —+ y?

IePeRTH X DOBTOPHOMY 1 PARACCTHR-

ILPIBT A FLATLITOIT

(V).
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MeponpusTHS

l'[pnmepbl THINOBBIX KOHTPOJBbHBIX 3aJaHMit

FADAHVME N 13 Bapuanr 24

Cxanﬁpuoe M BEKTOPHO® none

1. Hamrms paGory CcuroBoro rmnosjis

Fx; y) = {z + V=2 4+ 2); (v — V=2 +v3)} BOAOITE AYDH MITOCKOR
kxpunox L : = = 4cost, y— 4sint, (z = 0: ¥y > 0)

Mexny Toaxammx (4; 0) u (03 4).
2. Hafitin pabGory canoporo nons F = y-i+ 2 +-j + = - k sonons
nayryn xpusoin L : = = cost, v= —sint, z=2¢t, te&{0; w/2].

3. Hafi™a mMoToK BEKTOPHODO ITOJIA A Yepes MOBePXHOCTE S B CTOPOHY BHEOI-
HER HOpMaIw

1) A= {0: y: 3z}, rme S— wuwacTsE NIaoCKocTu = -+ 2y -+ 2z = 2,
BLIPDOINHHOR KOOPAMHATHEIMM IITOCKOCTIMM.

2) A = (V2= — U+ Tx)-i+4(cos z2+y)-7+(vInz + y—5z)-l§:'. rae S— nDoon-

Hasl HOBePXHOCTE YCeUSHHOIO KoHyca z° + y° — (. — 5H)?*, = =1, = = 4.
3) A=3xcz-i—2x -7 + - k, rne S— DmoaHas HOBCPXHOCTL TENA,
OTPAHNYEHHOTO IOBEPXHOCTAMNI Z+4y+4z =2, & =1, =0, y =0, =z = 0.

4. HaitTit Monynes GUMPKYIHUEY BEK TOPHOTO OIS A spnons xourypa L
1) A— {(y — In(z 4+ 1)): (22 — cos y)},
L

— sAaMKHYTAS JMUMA Yy — o7 @1 o= y2.
2 2z -
=’ - = ~ >4 2+ "+ = = 9
2) A=y=z-2—mz-34+2y-K, L= { 5 = ) v

— 7 w7 z &k
5. [MpoBepnTE, GyaeT IM BCKTOPHOS 1OJIC A = Sl e 1 LHOTEH -

Vv + y? -+ 22
MHMANLHBIM. 3 CAy4Yae HOMONXKHWUTEISIEHOIO OTBeTA HAalnTH el MOTeHIITMAIT.

6. [TocTPOUuTE MOBEPXHOCTH YPOBHS cranapuoro nons U(xz: y; z) = 5“(3:\/%) >
7. HatrTuxy OpOoM3IBOOHY IO CKAJIAPHOI'O OIS U(x: y: z) =2y — :E/z
B Touke Mg(—4: 3;: 1) b wanpasaeauna pekTopa [ =50+ jJ — k

8. B Touke Mq(1: 1/3; 1//6) pajiru yrosl MexAy BEKTODAMU — PDAMAEHTAMM
CHATTADHRIY TTOITE R

1
wryz"

U(z; y; 2) = V(ziu; z) — 2% + 99% 4+ 6 =7
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Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepONpPHUSATHS

Bonpocstr:

J‘ 2,28
1. UnTerpan paBeH

TectupoBan
ue — .
nesaucumbl | 1, € +C
U KOHTPOJIb
LIOKO (PT3 |, 6e?° +C
u PT4) '
ledic
3.
ledic
4. +

2x% +1

—4)(x* +1)

2
2. YKaXuTe BEpHOE Pa3I0okKEHUE PAITHOHATBLHOU JpooH (x Ha CyMMY MPOCTBIX APOOEi C

HeomnpeaenéHHbIMU KO3 hULneHTaMu

2x% +1 A B
2_2)(x2 =2 =
1 X*=4)(x"+1) x" -4 x"+1

2x° +1 A B C
2 2 = + T3
o (X*=4)(X"+1) x-2 x+2 x°+1

2x% +1 A Bx+C
2 _2)(x2 =2 T
3 (X*=4)(x"+1) x" -4 x°+1




OneHovHbIe
MEePONPHUSITHS

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

2x% +1 A B Cx+D
2 2 - + Ttz
4 X=X+ x-2 x+2 x°+1

dx
3. Wurerpan 4CcosX+6sinx+5 paBeH

X
1 th+6—\/ﬁ
V21 tg;+6+«/§‘

+C

1.
- x2 +C
tg—+3
2. %2
X 3
2(tg2+3j
—— 2 +C
3. 3

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

4. Ykaxure u3 MPEAJIOKCHHBIX TOACTAHOBKY C TOMOIIBIO KOTOpOﬁ MOYKHO U30aBUTCS OT HppanuoOHaJIbHOCTHU B

J'5\/m

———=0X
2
UHTErpae (x+1) x

1. x=t*-1
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

2 x=t?

tz_x+1

5.Cpennee 3nauenue GpyHKIMH
f(x)= COS° X » IPOMEXKYTKE
[/ 2:0]

paBHsETCA
HECOKPaTUMOM palMOHATIbHOM

(IpoOHbIe 3HaYEHNST BBOJAUTH

1poGsio, Hanpumep 17 / 6)

BBoj uncinoBoro orsera

1/2

6.ITocne npuvenenus GopMyIIsI
MHTETPUPOBAHUS 110 YaCTAM B ONPEAEICHHOM

2 3
HHTErpaie j\/; -In x dx MIOJIY4YEHO

1
BBIpa)KEHHE

2
E%/x_“-lnx‘f—gfi/;-dx;
4 44

2
f/x_“-lnx‘f—ji/;-dx;
1

2
EE/x_“-lnx—EJ'i/i-dx;
4 44

3 3%53x
ZW'InX‘f_Z!TInXdX'
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

7.06mnacte unTerpupoBanus D orpannyena munusmu y = 1,y = X, X + y = 4. PaccraBbTe npeenbl HHTETpUpOBaHUS

b d
Jay] £ (y)dx

a ¢

(oTBeT BBOAUTH O€3 CKOOOK Oe3 IPoOEeIIoB)
a= Otser: 1

b= Otser: 2

c= Otgert: Yy

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

8. Haiigute muiomiaap 00JacTy, MPEACTABICHHON Ha PUCYHKE

. 2 P

lg_T \/_ (npaBuAbHbLIN)

6 4
Z.SZE £

3 2
3.321 £

12 8
4.S:E+—3

6 2

59T, _3

3 4
6.5 T, N3

3 8

9.BblucuTe KPUBOJIMHEWHBIH HHTETPAIT I(y —1)dx + 5xdy o npsmoii L: y=4x+2 ot Touku M1(-2;9) 10 Touku

L
M2(0;8)
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OrtBer: -46

10. Haiimgure porop BektopHoro moiist F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH Ge3 MPOBEIIoB, 63 3HAKOB «YMHOKHTBY, OPThI 0003HAYUTH CTAHAAPTHO: i,j,K)

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

11. Haiinure MOTOK BEKTOPHOTO ITOJIA

F=(y-22 — 2X)i + (X’ + 8y)j + (x1® — 22)k  uepe3 BHEIIHIOW IOBEPXHOCTH TUPAMHUIbI, OTPAHHUEHHOI
KOOPJIMHATHBIMHU IJIOCKOCTSIMH U TJIOCKOCThIO SX + Y + 62 = 30

I1=__600

12. Onpenennte B BekTopHOro momst F= y2i — (X 2+ y3)j+ z(3y? — 1)k
1. coneHonaILHOE,
2. IOTEHIIHAILHOE,
3. rapMOHHUYECKOE
4. obmiero Buma  (TIpaBHIIBHBIHN)

12. Ina dynxmuu Z = Z(X;Y) u3BecTHO
zy(M)=2{,(M)=0
2, (M) =5; 2,(M) =L 2],,(M)=-2

Tornma rouka M

SIBJISIETCS] TOUKOW MUHMMYMa

HE SIBJISIETCS TOYKOM SKCTpEMyMa
SIBJISIETCS] TOUKOW MakCUMyMa
SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJISCTCS CTAlMOHAPHON TOUKOM
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

OK3aMeH

[IpuMepbl 3a/JaHUI Ha 3K3aMeH

Buier Ne X

. IBOMHOV MHTeTIpaJl B IOeKapTOBOM M IIOJIAPHOM CHCTeMaxX KOOPAMHAT.

2 . BEUMCJIIEHME [IOTOKa BEKTOpPA UYepes 3aMKHYTY NOBEPXHOCTH. dopmyia
OcTrporpanckoro — I'aycca.

3.PemmTs MHTEeTpaJEl

H

W3 L2
a) [——dx; 6) [—5—dx.
2
V4 —X 0(5X +2)

4 . BEIUMCJIMTBL [UJIOWANL OUIYPL, OTPAHUUEHHOM JIVMHUAMMA

2y=\/§, 2xy =1, x=16.

5. PaccTaBuTh  IOpenejitl MHTeIPUPOBAHMS B OBOMHOM  MHTETpajie
i[f@cyﬁkdy no o6nactu (D), orpanumuenHon smHumsamu Y=5-X°, y=1
(D)

6.PaccTaBuUThL NOpenesitl MHTETPUMPOBAHMSA B TPOMHOM  MHTETrpaje

j”f(x;y;z)dxdydz no obnactu (V), OIpaHMUEHHOM MOBEPXHOCTIMM

V)
a) z=xX*+y?; 6) 2=2-x>—y*

B [IUJIMHJIPUYECKON CUCTEME KOOPINHAT.
7.HamTy NOTOK BEKTOPHOT'O IIOJII

A=(X—y)i+(2x+Y) ]+ (x%+2z+4)k
uepes 3aMKHYTYIO IOBEPXHOCTh X +2° =4, y=1, y=3
8.HaliTy UMPKYJAUMIO I[JIOCKOTO BEKTOPHOTO I[10JId 'K:(x+2yﬁ+(y—xXi

2 2
BIOOJIb KOHTYpPa X +Yy =9, 00XOOMMOT O B [IOJIOXUTEJIEHOM
HalpapJIeHMM, WMCIOJNIb3ysa dopMysny I'puHa.




OneHovHbIe
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

9.HamT rpalIMeHT CKaJISPHOT'O I[I0JIS
2

U(x;y;2) :zx——yl B Touke M,(L-12).

Ilepeyenpb BOIIPOCOB JUIS MOATOTOBKU K cnaue audd.3adera (dK3aMeHa)

HeonpeneseHHblil HHTErpas

Omnpenenenue nepBooOpa3HO (QPYHKIMKM W HEOMPEAETCHHOTO HWHTErpaia, €ro reOMETPUYECKU CMBICI, KpUTEpHid
MIPaBUJIBHOCTHU PE3yibTaTa HEOMPEAEICHHOTO HHTETPUPOBAHMSL.

Tabnuiia OCHOBHBIX HEOMPEAETICHHBIX HHTETPATIOB.

CBolicTBa HEOMPEAEICHHOIO HHTETPaIa.

CBOMCTBO HHBAPUAHTHOCTH OCHOBHBIX Q)opMyn WHTErpupoBaHua. MeToJ noABEAEHU 0] 3HAK I[I/I(b(bepeHuI/IaJIa.
MeTOI[ HWHTCTPUPOBAHUSA 110 YACTIAM. OCHOBHBIE THUIIEI HUHTCrpaJios, GGPYIIII/IXCSI METOAOM MHTCTPHUPOBAHUS I10 YACTIAM.

MerTo/1 3aMeHEBI TIEpeMEHHO B HeolpeielieHHOM HHTerpaie. OCHOBHOW MPUHITUI BEIOOpA IMTOAXOIAIICH TO/ICTAHOBKH.
CxeMa mpoBeIeHUs 3aMEHBI TIEPEMEHHOM.

AnreOpandeckue MOJACTAaHOBKH ITPU UHTEIPUPOBAHUH UPPALMOHATIBHBIX (PYHKIIHH.
TpuroHomerpuueckre NOJACTAHOBKY NPU HHTETPUPOBAHUN UPPAHOHATBHBIX (DYHKITUH.

CxeMa pa3lio)KeHHsS palMOHAJIbHOM ApoOM Ha mpocTedmme ciaraeMele. MHTErpupoBaHue NpPaBHWIBHBIX U
HENpPaBUWIBHBIX APOOEH.

WnTerpupoBanre TPUTOHOMETPUIECKUX QYHKIWH, yHUBEpCAIbHAS U TAHTCHIIUAIbHAS TIOJICTAHOBKH.

Hebepymuecst nuaTErpasibl, UX NPUMEPHI.




OnpenesieHHbI HHTErpaJ
Cxema coCTaBIIeHHUS] HHTETPATBHON CYMMBI M OIIPEEIIEHHOT0 WHTeTpaia Ijs JaHHOW (YHKIIMH B JAHHOM HHTEpPBAJIE.

I'eomeTpuyeckuii cMbICH ONIPEEIEHHOTO HHTETpaa.

Teopema cyiiecTBOBaHH ONPEAEIEHHOIO HHTErpaia.

CBoiicTBa onpe/IeIeHHOT0 HHTeTpaa.

Teopema o cpemHem 3HaYEHUH IS ONpeielieHHoro uaTerpana. CpenHee 3HaueHue (PyHKIMU B HHTEpBAJIE.
Teopema o mpowu3BOIHOM WHTETPANIA TI0 TIEPEMEHHOMY BEPXHEMY TIPEIeIy.

®dopmyina Herotona — Jletfionuia. CX0ACTBO U pa3inyue ONpe/IeICHHOI0 U HEONPEACIICHHOIO HHTETPAJIOB.

MeToapl BBIYHCICHHS ONPEEICHHBIX HHTErPajioB (HEMOCPEACTBEHHOE, HHTETPUPOBAHHE I10 YaCTSAM, 3aMEHBI
TIEPEMEHHOM ).

Ornpenenenne HeCOOCTBEHHOTO HHTETpasa 1o OECKOHEYHOMY IIPOMEXKYTKY, €ro reoMeTpryecKuii cMbIca. CXOAUMOCTb
HECOOCTBEHHBIX HHTETPaJIOB 1-T0 pojia, MPU3HAK CPaBHEHUS.

Omnpenenenne HecOOCTBEHHOTO HHTETpaia OT HEOTPaHUUYEHHOH (DYHKIIMH, €r0 TeOMETPUYECKUI cMbIcT. CXOUMOCTD
HECOOCTBEHHBIX HHTETPAJIOB 2-TO pOJia, MPU3HAK CPAaBHEHUSI.

dopMynbl Al BBIYHCICHUS! TUIOMIAACH TUIOCKHX (GHTyp, 00bEMOB TeJl MO IUIOLIAJU MOTNEPEYHOr0 CEYCHUS! M Tell
BpALEHUS, JUIMH YT IUNIOCKUX KPUBBIX U IUIOLIA/IEH TIOBEPXHOCTH BPALLCHHUS.

HpI/IMepBI (1)PI3PI‘1€CKI/IX 3a7a4, PpCHICHUSA KOTOPBIX CBOAATCA K BBIYHUCJICHHAM OIPCACIICHHBIX WU HECOOCTBEHHBIX
HUHTCIPaJIOB.

DYHKINH HECKOJIbKUX MepeMeHHbIX
Maiite onpenenenue npeaeiia GyHKIMH HECKOJIBKUX TIEPEMEHHBIX.

C(bopMyanyﬁTe OMPEACIICHNUC YaCTHBIX MMPOU3BOAHBIX IJISA q)YHKI_[I/II/I HCECKOJIbKUX NMEPCMCHHBIX.
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

Uro HaszwiBaeTcs auddepeHnnanoM GyHKIIMH HECKOJIBKUX TTEPEMCHHBIX
B gem cocTosT moctarounsie ycnoBus auddepeHnnpyeMocTy GyHKIIMA HECKOIBKHAX TIEPEMEHHBIX ?

Kak HaxXoOsaTCsA YaCTHBIC IMPOU3BOJHBLIC BBICHIUX HOpHHKOB? C(bOpMyJ'II/IpyI‘/'ITe YCJI0BUA PABCHCTBA CMCIIAHHBIX
MMPOU3BOJHBIX.

Kak HIIYTCA KacaTeJIbHas IMJIOCKOCThL U HOPMaJIb K HOBCpXHOCTH?

CdhopmynupyiiTe onpeaelieHue SKCTpeMyma i GyHKIUK HECKOJIBKUX TIepeMeHHbBIX. KakoBbI HEOOXOAMMEBIE YCIOBHUS
€ro CyIIeCTBOBaHUS?

ChopmynupyiiTe 10CTaTOUHBIC YCIOBHS CYIIECTBOBAHUS DKCTpeMyMa JUTst (QYHKIIUHU IBYX TIEPEMEHHBIX

[IpuBeauTe cxemy HaXOXXKICHUS HAUOONBIIETO M HAUMEHBIIETro 3HaYeHNsI PYHKIUH B 3aMKHYTOH 00JIaCcTH.

KpaTHble HHTerpajsl
e (xeMa coCTaBJICHHUS] HHTETPaIbHON CyMMBI sl PYHKIIMU IBYX MIEPEMEHHBIX B JaHHOH MJIOCKOM OOJIACTH.

e OmnpeneneHre TBOHHOTO HHTETPANIA U €T0 TEOMETPUIECKUI CMBICT
e (OCHOBHbIE CBOICTBa IBOMHOI'O HHTErpaja.

o CdopmynupyiiTe TeOpEeMy O CpeIHEM 3HAYCHUH (PYHKIIMHU B IIOCKOH 00J1acTH, CHOPMYIIUPYHTE €€ TeOMETPUISCKHI
CMBICTI.

o [lonsaTue IMOBTOPHOI'O HMHTCIrpaJa, BLI60p nopsaka HWHTCTPUPOBAHUA. Brruncnenue HBOﬁHOFO HUHTCrpajia B
,I[eKapTOBOfI CHUCTCMC KOOpAWHAT.

e 3aMeHBI IEpEeMEHHBIX B IBOWHOM HHTETpate. SIkoOuaH repexoya oT JIeKapTOBBIX KOOPIHHAT K MOJISIPHBIM.
e (xema nepexosa B ABOMHOM MHTETpaJie OT AEKAPTOBBIX KOOPAHHAT K MOJISPHBIM.

e [lpunoxeHus IBOHHOrO UHTETpAJIA.
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IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

CxeMa coCTaBJICHHUS! HHTETPATBHOM CyMMBI I (YHKIUH TpeX MEPEMEHHBIX B HEKOTOPOH 00JIACTH TPEXMEPHOTO
IIPOCTPAHCTBA.

OnpeneseHne U 3aNMITUTe OCHOBHBIC CBOHCTBA TPOWHOTO MHTETpajIa.
Teopema o cpefHEM 3HaYECHUU B TPOHHOM MHTETpAJIC.
CxeMa BBIYHCIICHUS TPOMHOTO UHTErpajia B IEKapTOBOM cUCTeME KOOPIUHAT.

dopMyna 3aMEHBl IMEPEMEHHBIX B TPOWHOM HHTerpaie. SlkoOuaH mepexoia OT IEKapTOBBIX KOOPOMHAT K
LITMHIPUYECKUM U C(HEePUIECKUM.

CxeMa mepexojia B TPOMHOM HHTETpaJie OT JEKapTOBBIX KOOPAWHAT K IMIUHIPUICCKAM H CHEPUIECKUM.
[IpunosxxeHus TpOUHOTO UHTErpaia.

CxajsipHoe 1 BeKTOPHOE IoJIe
Onpenenenue ckanspHoro nois. [Ipumeps! ckpanspHbIX moJei.

OnpeneneHHe HpOHBBOHHOﬁ CKAJIAPHOI'O IOJIA MO HAIIPaBJICHUIO, €€ q)HSH‘ICCKI/Iﬁ CMBICJI. dDOpMyna BBIYHCJIICHUA
HpOHSBOI{HOﬁ 10 HAIIPAaBJICHUIO.

[NonsiTHe rpagueHTa ckansipHoro nojst. CBs3b BEKTOpa-TpaiieHTa ¢ IPOU3BOTHOM 10 HAIIPABICHUIO.
Omnpenenenue BEKTOPHOTO 11oJisl. PU3NUECKUe MPUMEpHI.

Omnpenenenue U GopMylia BHIYACICHUS TOTOKA BEKTOPHOTO TMOJISI B BEKTOPHOW M KOOPAWHATHOW (OpMax.
[NoHsTHE AMBEPTrEHIIMY BEKTOPHOTO NOJIS, ee (huznveckuii cMbicin. @opMyna JUist BBIYHCICHUS TUBEPTeHITHH.

®opmyna Octporpackoro — ['aycca B BEKTOPHOH M KOOPAWHATHOM (hopMax Jisi BEIYUCICHUS! TOTOKA BEKTOPHOT'O
MOJIs Yepe3 3aMKHYTYIO TIOBEPXHOCTb, (PU3MUECKHH CMBICT POPMYJIBL.

@U3HYECKHUI CMBICI HUPKYJSILUU HA IPUMEPE BEKTOPHOIO OJISI CKOPOCTEW YaCTHL] TEKYILEH HKUIAKOCTH.
Omnpenenenue u GopMysia BHIYUCICHUS HUPKYJISLUH BEKTOPHOTO MOJISI B BEKTOPHOM M KOOPIMHATHON (opmax.

[onsiTre potopa BekTOpHOTO N0, PopMyIa HAXOKACHUS POTOPA.




Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepONpPHUSATHS

o ®opmynsl Crokca u ['puHa, UX CMBICT.

e [loTeHIMANLHOE TIOJIE, TOTEHIIHAT U ero Haxox aeHre. CBONWCTBA MOTEHIIMATEHOTO TIOJIS.
e ConeHonpaibHOE T0JIE, TOHATHE BEKTOPHOU TpyOKH. CBOMCTBA CONICHOUIAIBHOTO TTOJISL.
e [‘apMOHHYECKOE BEKTOPHOE IOJIE U €r0 CBOMCTBA.

e Omneparop I'amunproHa. 3amuchk ¢ MOMOIIBIO onepaTopa ['amunsToHa MU PepeHIATFHBIX BEKTOPHBIX OTEpaIlHii
NEPBOrO MOPSIAKA.

e Onmneparop Jlamnaca, rapMoHU4eCKHE (YHKITUH.

5. MeToaunuecKkue YKa3aHU4 110 Impoueaype ouCcHuBaHusA

OueHo4HbIe MEPONIPHATHS IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U HE00X0IMMbIe METOANYECKHE YKA3aHUS

1. KonTponbras padbora B cemectpe CTyaeHTBI BBIOJHAIOT S5 KOHTPOJBHBIX paboT, cCOJEpiKaHHE KOTOPBIX OXBATHIBAET BCE Pa3JIelbl
aucuuIuiuHbL. KaxkioMy cTyneHTy BbliaeTcs cBoi BapuaHT. KOHTpobHBIE pabOThI MPOBOISATCS B Yachl IPAKTUUECKUX
3aHATHHA. 3a KaXIyI0 KOHTPOJIbHYIO pab0oTy MaKCUMAaJIbHBIM Oajlyl ONpeneNseTcsi B COOTBETCTBUE C PEUTHUHI-TIIIAHOM
JUCTIUITIINHEI.

Kpurtepumn oueHku 3a1aHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIyYarOTCsl yMHOKEHHEM MaKCUMAJIBHOTO 0ajlia, IpeyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

2. a3 B cemectpe cTynenTs! BeinonsstoT 5 /3 no BceM pazgenaM nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B
rpymie cBoit Bapuant M/13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIMCOYHOM COCTABE
TPYIIIIEL.

[IpenomaBatens obecreunBaeT CBOEBPEMEHHOE MTOTyUCHHUE CTyAeHTaMH BapuanToB U3, a Takxke

MPEIOCTABIISAET IICKTPOHHYIO CChUIKY Ha cOopHuk UJI3. Bee M/13 pa3mereHsl B 3IEKTPOHHOM Kypce 0
TUCITATIITIHE.

W13 BBIMONHSIOTCS B OTACIBHOM TETPaau, pH 0OPMIIEHNH KaXKIOTO 3a/IaHUSI 0043aTEITbHO YKA3bIBAECTCS €T0
HOMEp, MPUBOJIUTCS KPATKO YCIOBUE KAXKJOTO 3aaHusl. Perenne Kaxaoro 3aanus JJOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOYEHUEM MPOMEXKYTOUHBIX PACUETOB, PACCYXKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJb30BAHHBIX METOJIOB U
dhopmyn. MJI3 mposepsieT npemnoaasareib, BEAYINN IpakTHIecKue 3auatrs. CTyIeHTHI TOJDKHBI BRITOTHUTE M]3




OueHno4yHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

710 KOHTPOJIbHOU paboThl o Teme. 3a kaxaoe M/13 BeICTaBIsAIOTCS 0alibl, MAKCUMAIIbHBIN Oalll yKa3bIBacTCs B
PEUTHUHT-IIIIaHE.

KpuTtepun oueHKH 0JHOTO 3aaHUA:
3a7aHue CUUTACTCS 3a4TCHHBIM, €CJIU BHIITOJIHEHO 00JjIee MOJOBUHBI 331aHHI
Ecnu 3ananne He 3auTeHo, paboTa BO3BpaIIaeTCs CTYACHTY Ha JOPa0OTKYy.

CryaeHTsl MOTYT HCTIPABIISAThH HEBEPHO PEIICHHBIC 33/IaHUs U CAaBaTh Ha MOBTOPHYIO MPpoBepKy. [Ipenonasarens
MOJXKET Y4EeCTh UCIIPABJICHUS U J00ABUTh OaJIIbI K TIPEIABLIYIIIM

TecTupoBanve — HE3aBUCUMBIN
koHTposb LTOKO

B cemectpe cTyneHTHI mpoxoaaT qBa pyoexkHbix TectupoBanus (P13 u PT4) Bo BpeMs KoH(epeHII-HEAeT! B CepeIuHe
W KOHIIE TEKYILETO CeMecTpa COTJIaCHO pacmnucaHuio. PybexxHoe TectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
¢dopme B on-line pexume. [IpomomxurensHOCTh TecTUpoBaHus — 90 MuHyT Oe3 mepepsiBa. OTCU€T BpeMeHH
HA4YMHAETCS C MOMEHTa BXoJa cTyneHTa B TecT. MHCTpyKTax, MpenIiecTBYIOIIMN TECTUPOBAHMIO, HE BXOIUT B
YKa3aHHOC BpEM:I. CTYIIGHT MOXKET 3aKOHUYMTH BBITIONHEeHNE TecTta J0 UCTCUCHUA OTBeIléHHOFO BpPEMCHHU.

PT naneneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWH, YMEHHW W BIaJICHUH, MOMYYCHHBIX CTyIEHTaMH 32
OIIpEICIICHHBIN TPOMEXKYTOK 00yUYEeHHSI.

Kaxnpiii BapuanT Ousiera MOJETUPYETCS KOMIBIOTEPOM M0 33JaHHBIM paslienaM XUMHUHM U copepkuT 20 3amanuil.
CTYILGHTBI BHOCAT OTBE€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOAAT Ha 6yMare. ITo oxoHYanuu
TECTUPOBAHUS MPEIOIABATEIIO BBIIACTCS MATPHUIIA OTBETOB U CYMMAaPHBIN perTHHT 3a TecT. OO0CYyKIeHNE PE3yIbTaTOB
TECTUPOBAHMS MPOBOANUTCS HA KOHCYJIbTALIH.

Kputepun oneHKH 0JHOTO 3a1aHNUS:

L4 3a KaXXJI0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBIH 6ann,
® 33 HEMPABWJIHHO BBHIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs 0 0anos;
L4 JUT SaHaHI/Iﬁ C BBIGOpOM HECKOJIbKUX IMPaBUIIBHBIX OTBETOB, 3aJIaHPII>’I Ha COOTBETCTBUEC U YCTAHOBJICHUC
MIOCJIEI0BATEIBHOCTH MIPETYCMOTPEHO YACTUYHOE OLIEHUBAHHME.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasiser 15 6amos.
3a 2 memenmu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JCMOHCTPAIlMOHHBIM BapHaHTOM OWIIeTa, KOTOPBIMA
pacmonaraeTcs Ha caiite http://exam.tpu.ru B pazznene «MeponpusTHs», 1 MOXKET ObITh BBITIOIHEH KaXIbIM CTYJEHTOM
HEOrpaHUYEHHOE YUCIIO pas.



http://exam.tpu.ru/
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DK3aMeH

DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [10710KEHMEM O TPOBEIECHUM TEKYLIETO KOHTPOJISI U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKkTHIEeCKUe 3a1anvs. [IpernogaBatens, MpoBepUB paboTy, B X0/I¢ YCTHOM Oeceibl CO CTYJCHTOM MOMXKET
3a1aBaTh BOIIPOCHI II0 CaMOMY OHJIETY, a TaK)KE JOTOJHUTEIILHBIC BOIIPOCKI IO TCOPUH U MPAKTUKE. B HTOTe CTYyICHT
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuMabHO 20 6ammoB. OeHka 3a AUCHUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a paboTy B CEMECTPE U IK3aMEH B COOTBETCTBHUE C MPUHATOMN LIKAJION OIICHUBAHHS.

CryneHTsl, HE CAABLIME 3K3aMEH B CECCHOHHBIN MEPUO, MOT'YT II€PECAATh €ro B IIEPHOBI TUKBUAALNN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLIEypOil.

B cootBercTBuu ¢ mpukazamu ot 25.07.2018 r. Ne58/on OO yrBepKAeHUM U BBEJICHUH B JICHCTBUE
«CHCTEeMBI OLICHUBAHUS PE3yJIbTATOB 00y4YeHHS B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» u Ne59/0
OO0 yTBep>KIeHUH U BBEIEHUU B JielicTBUE HOBOU penakuuu «IlonoxeHus: o mpoBeJeHUH TEKYIIEro
KOHTPOJIS U IPOMEXyTOouHOU arrectanuu B TITY» sx3amen no gusuke mpoBOAUTCS B yCTHOU (hopme.
CryneHTy BblAaeTCA SK3aMEHALIMOHHBINA OMIIET, COAepKAIUN TEOPETUUECKHE BOMPOCH], KAYECTBEHHBIE U
KOJIMYECTBEHHBIC 3a1aur. Kax bl Borpoc OmiieTa oleHuBaThCs 6auioM (Bcero mo omrety 20 6ayioB).
DK3aMeH MPOXOAUT B YCTHOH opme.

CoriacHo 1IKabl OIIEHUBAHUS PE3YJIbTaTOB

18-20 6ay1oB (OTIUYHO) - BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHMS U BJIajIeHUE OMBITOM MPAKTHYECKOH IeATeTbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00yUeHHs CHOPMHUPOBAHEI;

14-17 6anmoB (X0Opo1II0) - JOCTATOYHO MOJHOE IOHUMAHKE MTPEeIMETa, XOPOIIHE 3HAHHS, YMEHHS U OIBIT IPAKTHYECKOM
JeATENbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TipHeMIIEMOE IOHUMAHKE MPEIMETA, Y/IOBIETBOPUTEILHBIE 3HAHUS, yMEHHS U
OTIBIT MPAKTUYECKOHN NESITEbHOCTH, HEOOXOUMBIE PE3YIbTaThl 00y4eHHs CHOPMUPOBAHEI;

0-10 GamnoB (HeyIIOBJ'IeTBOpI/ITeJIBHO) - pe3yabTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO IOCTATOUHBIM
TpeOOBaHUSM.

PC3YJ'ILT3.TBI HpOMG)KyTO‘-IHOﬁ aTTeCcTalmuu O(I)OpMHHIOTCH BCAOMOCTBIO U BHOCATCH B 3a4YCTHYIO KHUIKKY

o0ydJaromierocs.




