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1. Poub qucuuninHbl «Matematuka 2.1» B popMUpPOBaHUM KOMIIETeHIHI BHIMYCKHUKA:

ement " PesysbTaTel Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
o0pa3oBaTebHOM o OCBOCHI
Cemectp KOMITETeHIIUH HaumeHnoBanue koMneTeHIIMH 0011
nporpamMmmMmbl ()mcunmmna,
npaktika, THA) Ko HaumeHoBaHue
BnaaeeT anmapaToM MHTETPaJIbHOTO UCUHCIEHUS U METOAaMU PEHICHUA
OHK(Y)—3 B2 06LIKHOBCHHBIX Z[I/[q](bepeHHI/IaHBHLIX ypaBHeHPIfI JUIA OITMCAaHMs, aHaJIn3a,
. TCOPETUYCCKOIr'0 U SKCIICPUMEHTAJIBHOI'O UCCIIEA0OBAHUA U MOACTIUPOBAHUA
(hH3HMYeCcKUX SBICHUH H IIPOLECCOB
T'otoB IIPUMEHSATH
DyHIAMEHTATBHEIE OTIK(Y)- YMeeT HHTErPHPOBATh MIEMEHTapHbIE, KyCOUHO-3a1aHHbBIe ¥ pa3phIBHBIE (DYHKIHIL,
MATEMATHUECKHE 3.2 MIPUMEHATh UHTETPUPOBAHUE [T PEIICHHS IPUKIIATHBIX TEOMETPUYECKUX U (PU3UUECKUX
OIIK(Y)-3 i : 3amaq
€CTECTBEHHOHAYYHBIC U
Maremarnka 2.1 ! OOIECHHIKECHEPHBIC 3HAHNUS B Ps
: 1 P OIIK(Y)- YMeer pemath 00bIKHOBEHHbIE TH(DGepeHIMaIbHbIE YPaBHEHHUS IIEPBOTO H BHICIINX
N p yp P
poheCCHOHATBHON IeATeNbHOCTH 3.3 IOPSLIKOB
OHK(Y)'3 32 3Ha€T 6330]3516 TIOHATHUSA U METOABI UHTETPAJIBHOI'O HCUHUCIICHUST (i)yHK]_H/[I/I OHHOﬁ "
. HECKOJIBKUX MEPEMECHHBIX
OTK(Y)-3.33 3HAeT OCHOBBI TEOPHH M METOIbI PEIIeHHsT OOBIKHOBEHHBIX IH(b(epeHIInambHbIX
’ ypaBHEHHI
2. IMoka3zareau n METOAbI OLICHUBAHUA
IliannpyemMblie pe3yJbTaThl 00y4eHHsI 10 JHCHUILIMHE Kon Haumenosanue pasjena Mertonei ouennsanus
KOZI HaﬂMeHOBaHHe KOHT’pOHpreMOﬁ JHCHHUIIIHHBI (OHeHO‘{Hble MepOl’lpﬂﬁTﬂﬂ)
KOMITETEHITUH
(mm ee 9acTH)
PI1 YMeTh UHTETpUpOBaTh pallMOHANIbHBIE, TPOCTEHIIINE OIIK(Y)-3 1. Heonpenenenusprit KontponbHas pa60Ta
HUppalOHALHBIC, TPUTOHOMETPUYECKUE (QYHKITUH HHTErpall NJ13.
YMeTh BEIYUCIATH ONPEICICHHBIC U HECOOCTBEHHBIC HHTETPAITBI OIIK(Y)-3 .
2. OnpeneneHHbIN 1 DK3amMeH
HecOOCTBEHHBIN HHTErpa
3. Kparusle uHTErpabl
P12 YMeTp HaX0IUTh KpaTHbIE, HHTErPajibl OIK(Y)-3 KonrtposnbHast pa60Ta
_ 4. Dnementsl BekTopHoro | M/I3.
YMeTp HaxOIUTh KPHUBOJIMHEHHBIE M MOBEPXHOCTHBbIE WHTETPAJIbI, OIIK(Y)-3
aHanmsa DK3aMeH.




HaXOJUTh OCHOBHBIE XapaKTEPUCTUKN BEKTOPHBIX ITOJICH 5. luddepennmanbupie

YpPaBHEHUS U CUCTEMBI

P13 YMeTh HaXOAWTh PEHICHUS TU(PQPepeHIUATBHBIX YPABHCHUN MEPBOTO OIIK(Y)-3 KonrposnbsHnast paborta
U BBICIIETO MOPSAKOB M CHCTEM JHHEHHBIX An¢depeHInaIbHbIX I/U_'[3.
ypaBHEHHil DK3aMeH

3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUs B YHUBEPCHUTETE PErIaMEHTHPYETCS OTIENIbHBIM JIOKAIbHBIM HOPMAaTHBHBIM AKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIUm ).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yibTaToB oOyueHus. VToroBas olleHKa (TpaAMLIMOHHAs M JIMTEpHas) MO BHUJIAM
yaeOHoi nesitenbHOCTH (mM3ydenune aucuummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB IO
pe3yibTaTaM TEKYILIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTaluy (MTOroBas peiTHHIoBast orjeHka — MakcuMyM 100 6asioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUSA TCKYLICITO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTcCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PeKOMeHI[yeMaSI mKajga ajid OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

%o BBINOJTHEHUS 3aJaHuA|

CooTBeTCTBHE TPAAHIIMOHHOI OLIEHKE OnpeneneHne oueHKU

90% + 100% «OTINYHOY OTiaMYHOE NOHMMAaHKE NPEeIMETa, BCECTOPOHHUE 3HAHMUSI, OTIMYHbIC YMEHUS U BJIJICHHE OIIBITOM IPAKTUYECKOH eI TelIbHOCTH
70% + 89% «Xopomio» JloCTaTOYHO MOHOE IIOHMMAHHKE [IPEMETa, XOPOIIHE 3HAHHS, yMEHHS U OIIBIT IPAKTHYECKOM eI TeINbHOCTH
55% + 69% «Y 10BIL.» [TpuemsieMoe MOHUMAaHUE MTPEAMETA, YIOBJICTBOPUTENbHBIE 3HAHHS, YMEHHSI U OTBIT IPAKTHYECKON JIeTeIbHOCTH

0% +~ 54%

«Heynosi.»

PGSyJ’IBTaTbI O6y‘ICHI/I$I HE COOTBETCTBYKOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

IIIkana 111 OEHOYHBIX MEPOIIPUATHI DK3aMEHa

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. . OnpeneieHne OLEeHKU
3aJTaHUM JK3aMECHa oa TPaAHLHMOHHOH OLICHKE
90% + 100% 36 +40 «OTnuyHO» OTin4HOE NOHUMAaHKE NIPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS! U BIaJICHUE ONBITOM IIPAKTUYECKOHN e TENbHOCTH
70% + 89% 28 +35 «Xopomo» JlocTaTo4HO MOJHOE MOHMMAaHUE NIPEMETa, XOPOILINE 3HAHUS, yMEHUS U ONBIT NPAKTUUECKOH JesITeIbHOCTH
55% + 69% 22 +27 «Y 1OBILY» ITpuemneMoe NOHUMAaHUE NPEAMETA, YIOBICTBOPUTENIBHBIC 3HAHMS, YMEHHSI U OIBIT IPAKTHUECKON AEATENbHOCTU
0% +~ 54% 0+21 «Heynosi.» PesynbraTel 00y4eHns] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI




OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

MepPONpPHATHS
KoHntposbHa KonTpoubsnas paGora Nel no teme «HeonpenesieHHbIH HHTErpa»
g pabota BAPUAHT Nel

1] xdx 5 Isin 3 xdx 3 j dx
. \/2x2+3. . 3\/00543x. . arctgx (L+ x°)
2xdx
4. 1= : S [x 1-x2dx - 6. [(1+x) sin 2x dx
e + 2
. 4
7. xdx .8 IL X ix - 9 | Jxax
X +1)(x +3)(X +5 6
(+ )X +3)(x +5) cos ©x =,

KonTtpoabHnas pabora Ne2 nmo teme «OnpeaesieHHbI HHTErpajn»
BAPHUAHT Nel
1. BeruucauTe onpeaeneHHble HHTETPAJIb.

0

a) [ (2x+sin 2x)dx 6) [V4x-—2dx
%

1
3
xe X dx
B) .[ r) _[ 2
0 1 X + X
2. BI)I‘-H/ICJ'H/ITB HeCO6CTBeHHBIe I/IHTerpa.TIBI NN YCTaHOBI/ITB nux paCXOI[I/IMOCTB:

© 2 1
X~ dx In x

) [, O Ry

dx




OneHovHbIe
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

3. Beraucnautsh miomaab GUrypsl, OorpaHUYeHHON TUHUSMU:
a) y=x3, y=x2, x=-2,x=I.

6) p=3-2c0s®P , B= %

T
4. BBIMUCIIUTH JUIMHY AyTH KpuBoi  y = 1-Insinx, orx=0mox=

4

KonTpoabHnasi padora Ne3 nmo reme «KparHble HHTErpajbi»
BAPUAHT Nel

1. M3meHuTh NOPSIOK UHTETPUPOBAHUSL:

1 4-x

Idx J' f(x,y)dy

X—4

2. PaccTtaBuUTB TpaHUIIBbI HHTETPUPOBAHUS

.U f(X,y)dXdy D: y=X, y=2X, Xxty=6
D

3. Haiitu miomaas GUrypsl, orpaHU4eHHON JIMHUSAMU: X2+ y2 -2x=0,
y=x, y=0.

4. Haiitu 00beM Tesa, OrpaHUuYE€HHOT0 YKa3aHHBIMU TTOBEPXHOCTSIMU:
x2+y2—8x=0, x2+y2222, z=0.

5. Haiitu MaccCy TeJjia, OrpaHUYCHHOT'O ITIOBECPXHOCTAMM :

X2 +72=1, y=0, y=1,ecmn p(X, y,z) = k(x* + y* + Z%).




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

1.

KonTtpoabHnas padora Ned o teme «3j1eMeHTbl BEKTOPHOI'0 AHAJIHM32)
BAPHUAHT Nel

1. BoumcnuTh KpUBOAMHENHBIN unTerpan 1'° pona
J'(1+ x2)dl ,rme L :x’ + y’ = ay
(L)
2. Bpruucnute paboTy criioBoro nodis. [IpoBepuTs 3aBUCHT JIM HHTETPaN OT TPAeKTOPUU UHTerpupoBanus? Eciu He
3aBUCHT, TO YIIPOCTUTH BHIYUCIICHUSI.
J'(xy —1)dx + x°y’dy ,T/e L : AB ; A(1,0); B(0,2).
(L)
3. BpIuncauTh NOBEPXHOCTHBIN UHTETPAJ '[J' dS , Tae S — 4acTh INIOCKOCTH
(s)
X + Yy +z = a, 3aKJIIOYCHHAs B IEPBOM OKTAHTE.

4. HaifTu HOTOK BEKTOPHOTO MMOJII A = 4i — 9 j uYepe3 BHEIIHIOI CTOPOHY ITOBEPXHOCTH
napabosIon/Ia BpaIleHnst y = X + z~ , OTPaHUY. TIOCKOCTBIO y = 4 , IPH x < 0,2 > 0 .

y|)I;. div ,&:? ,rot,&z?

5. A= (x+In|z|)i~+(y+ln|x|)]+(z+ln

Bapuanr Ne 1
KonTtpoabnas padora Ne 5 no reme «/luddepennnanbubie ypapHenus 1 —ro nopsiaka

OmnpeneauTs THII U HANTH 001IMe pellIeHUs] TaHHBIX YPABHECHHUH !
3. (y+yh x)dx — (x— xy)dy =0.




OneHovHbIe
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

2X 2x2
2 y'+ y = .
1+ x2 1+ x2
2
3. (xy2 + Lz)dx + (xzyfx—3)dy =0.
y y

2. HaiiTn yacTHbBIE pellIeHUs1 YPABHEHMI:

4. xy' - y=xtg(lw, y() = 1.
Lx)

5. e’dx = (2y-xe Y)dy, y(-1) =o.

Koutpoabnas padora Ne 6 no teme «/luddepenunanbubie ypaBHeHUs] BbICHIEro MOPsAKa u cuctembl 1Y»

|) OmnpeneauTh THI M HAWTH 001Me pelIeHHs] JAHHBIX yPABHEHHIA:
1) y"=y'+x.

e
2) yr-2y'+y=—.
X

1) Pemurh 3anauy Koum:
1) yw+(y)'=0. y@=1y@-=1.
2) y'-y' =e "+2x. y(0)=1,y'(0)=1.

(

3) 4' dt x(0) = 1; y(0) = -1,
|
(




OneHovHsbIe IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM
MepOonpHATHS
NJI3. [IpuMep BapuaHTa MHAWBHAYAIbHBIX 3aJaHHH.

JAIAHME N 13 Bapuaur 1

CHE‘H’IHPHUE M BERTOPHODE None

1. Henrm puboty coaosoro noss F= (" +2y) - i+ (y* - 22) ,l_ BAOIE

mrrEpmecR L y=2- % memay Tommaam Af—4 0] m S(0: 2]

2. Hemrm puboty coaomoro noss Feszi-z ,l- +u- k BAOIE
myroEpmeort Lo oz = Jeost, y=4 z=3Jsmt, tec [l ow/2]

3. Henrn notor Be TopHoro moas A wepel DOBEpIHOCTE 5 B CTOPOHY BHEIIHEH BOPMATH

1} 4={2z w -3z}, §— =acTe mnockocTm o4y + 3= 1
BEIPEIREHOR EOOpAREATHEIMR 20 CEOCT SMA,
2] A= (32 + 2] P 4o ,I--I- @k 8 - monmna NOBEPXHOC TE EOHYCH
ety =2t =4
3] A=t itz ||_+ rzok 85— monmss NOBE PXHOCTE GETREPTH
mapabomomae 2X byt =2, z =1 e=0 y=0

4. Hufirm monyas OHpEYASIRR BCETOPHATO TOLE A prom EOHTYRA L
1} 4= {y" (z+y]}
L — gowryp tpeyromsenes DA
¢ eepummemn B rowenx A2 0] B2 2] Ol 2]
2| A= g .:'_+ 2rz ||_+ &y k. L — mmmms MEpEret CHNE Ty e epr
= /26— 2% — g moommEnpe 2F b pf =0

5. llpopeprts. Gymer m pertopmoe mome A = {2z 4 z¢%; 2y f — 25}
OOTEHIMATEHEN. B coayene nomomn TenBHOro 0TRETE HARTH £T0 HOTCHIHAT .

6. llorTpon s amemm ypomea cERaapHoro moma e g =y — Vet

7. Huirm npomapogeys ceanapuoro noas U ey 2] =4 ol + .a:?j —Bryz
Brome ML : 1) 5 uanpasaenmm pexropaa = {4: -2 1}

B, HamTo penmmey o HANPABACHNE BEETOPE HARDOAEIECH CECPOCTH HIMECHEHNE TEMIEp
mvnEorn moora e o =) o= (ef L oyt L ZZ)3E
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

DK3aMeH

[IpuMepbl 3a/]laHUI Ha 9K3aMeH

TIIY JK3aMeH Kypc 1
buaer Ne X
1. JIBOVHOW MHTETpaa B AEKAPTOBOM U MOJISIPHON CUCTEMAX KOOPAMHAT.
2. BrluncneHnne 1oTOKa BEKTOpa 4Yepe3 3aMKHYTYI0 TMOBepXHOCTh. Dopmyna
Octporpanckoro — ['aycca.
3. Pemnts uHTErpasibl
X 3 1 X 2
a) [——=dx; 0) [ ———dx.
'[\/4—x2 {(5x3+2)2
4, Boruucnuth miomianb GUrypbl, OrpaHHueHHON JTMHUSIMU
2y=\/;, 2xy =1, x=16.

5. PaccTaBuTh mpenenibl MHTETPUPOBAHUS B JBOWMHOM HMHTErpajie I I f(x;y)dxdy 10

(D)
obacT (D), OTPAaHMYEHHON TUHHUSIMU y =5 — X, y = 1.

6. PaccraButh npenensl HHTETPUPOBAHUS B TPOMHOM MHTErpajie ” J f (x;y;z)dxdydz Mo
(V)
o0jactu (V) , OrpaHUYEHHOM MOBEPXHOCTIAMHU

a)z=\/x2+y2; 0)z=2-x"-y’

B LIWJIMHAPUYECKON CUCTEME KOOPUHAT.
7. HaiiTi MoTOK BEKTOPHOIO IIOJIS ) B
A=(x—Vy)i+(2x+Yy)j+(x>+2z+4)k

Yyepe3 3aMKHYTYIO IOBEPXHOCTh X + 2° =4, y=1,y =3

8. HaifT 1upKyJISnuioo TUIOCKOTO BEKTOPHOTO TOMS A = (x+ 2y)i+ (y — x)j BIOJIb




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

KOHTYpa x° + y* = 9, 00XOJMMOTO B TIOJIOKUTEILHOM HAIPABJICHUH, UCITOB3Ys hopmyity I puHa.

9. Havitu rpaguenT ckaaapHOTO Mo
U(x;y;z)= B TOYKEC M (1;,-1;2).
z-1
10. Pemuts 3amauy Ko y'— Y ax*, y(1) =1
X

2 n 1
11. Pemuth ypaBHEHHE L+x)y"+y'=0

IlepedyeHp BOOPOCOB, OTBETHI Ha KOTOPEIC JIAIOT BO3MOXKHOCTH CTYIACHTY IPOASMOHCTPHUPOBATh, a IPENOIaBaATEIIO
OLICHUTH CTCIICHL YCBOCHHUA TCOPCTUYCCKUX U d)aKTI/I‘IeCKI/IX 3HAHUM HA YPOBHE 3HAKOMCTBA

HeonpeneneHHblii HHTErpaJ

e Onpenenenne T1epBooOpa3HOl (YHKIMM U HEONPEAENeHHOTO WHTErpana, ero TeOMETPUYECKHH CMBICH, KPUTEPHM

MPaBUIIBHOCTH PE3YJIbTATa HEONPEICICHHOTO HHTETPUPOBAHUSL.

Tabnuira OCHOBHBIX HEOTIPEACICHHBIX HHTErPAJIoB.

CBolicTBa HEOMPEACTICHHOTO HHTETPAIA.

CBOICTBO MHBAPUAHTHOCTH OCHOBHBIX (DOPMYJI HHTETPUPOBaHUs. METO/I MOJIBEACHHUS 10T 3HAK AU depeHInaia.

MeTto uHTErpupoBaHus Mo YacTsaM. OCHOBHBIC THITBI HHTEIPAJIOB, OEPYIIIMXCS METOJOM UHTEIPUPOBAHUS 110 YaCTIM.

MeTo/1 3aMeHbI IEPEMEHHOM B HEOIpeIeIeHHOM HHTerpane. OCHOBHOM NPUHIUI BRIOOpa MOIXOAsIIEH HoACcTaHOBKHA. CxemMa

MPOBEJICHUS 3aMEHBI IEPEMEHHOM.

AnrebpandecKkue TOJICTAHOBKY MTPH HHTETPUPOBAHUN UPPATMOHATBHBIX (DYHKITHIA.

TpuroHomeTpruveckue MoICTAHOBKH ITPH HHTETPUPOBAHUN UPPALIMOHAIBHBIX (DYHKIIAH.

e (Cxema paslOXEHHS paIlMOHATLHON npoOu Ha TpocTeimme ciaaraemble. MHTerpupoBaHne MpaBUIBHBIX M HEMPaBUILHBIX
poOeit.

e HHTerpupoBaHHe TPUTOHOMETPUUECKUX (PYHKIWH, YHUBEpCAIbHAS U TAHTCHIIHATIbHAS [TOJICTAHOBKH.

e Hebepymiecst UHTETrpalibl, UX TPUMEPBHI.
OmnpenesieHHbIN HHTETPAJI

e (xema COCTaBIICHUS HHTETPAIBHON CYMMBI U OIIPE/ICIIEHHOTO WHTeTpalia Iyl TaHHOW ()YHKIIMH B JAHHOM HHTEpPBAJIE.

e ['comeTpuyecKuil CMBICI ONPEEICHHOIO HHTErpaa.




OneHovHbIe
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

Teopema cymecTBOBaHHs ONPEAEICHHOIO HHTErpaa.

CBoiicTBa ONpeAEICHHOTO HHTETpaa.

Teopema o cpenHeM 3HaYE€HUH 111 ONpeieIeHHOro uarerpana. CpenHee 3HaueHHe (GYyHKLIUHU B HHTEpBAJIE.

Teopema 0 mpoU3BOIHON MHTETpalIa 10 IEPEMEHHOMY BEPXHEMY IIPEIEIy.

®opmyna Herorona — Jleitoaniia. CX0ACTBO U pa3inuyue OnpeeIeHHOT0 U HEONMPEAeIEHHOTO HHTETPAJIOB.

MeToabl BEIYUCICHUS ONIPEACICHHBIX HHTETPAJIOB (HEMOCPEACTBEHHOE, HHTEIPUPOBAHHUE 10 YACTSIM, 3aMECHbI IEPEMEHHOM).
Omnpenenenne HECOOCTBEHHOTO HHTETpalia MO OECKOHEYHOMY IPOMEXKYTKY, €ro TeOMETpHYecKHil cMbICI. CXOIMMOCTb

HECOOCTBEHHBIX MHTETPajioB 1-ro poaa, MpU3HAK CpaBHEHUSI.

Omnpenenenne HECOOCTBEHHOTO HWHTErpajia OT HEOrPaHWYEHHOM (YHKIHH, €ro reoMeTpudyeckuid cMbici. CXOIUMOCTb

HECOOCTBEHHBIX MHTETPAJIOB 2-TO pojia, MPU3HAK CPaBHEHUSI.

dopMyIbl A BBIYUCICHUS TUIOMAACH TIIOCKUX (QUTryp, 00bEMOB Tell TIO TUIOLIAU MOTMEPEYHOTO CEYCHUSI U Tell BpalleHUs,

JUIMH AYT IJIOCKUX KPUBBIX U IUIONIAAeH MOBEPXHOCTH BpallleHusl.

[Ipumeps! huznyeckux 3amad, peleHns] KOTOPBIX CBOISITCS K BRIYMCICHUSAM ONPEAEICHHBIX WX HECOOCTBEHHBIX HHTETPAIOB.

KpaTHble nHTErpaJibl

e (xema COCTaBIICHUS HHTETPATBHON CyMMBI 1Sl ()YHKIIMA ABYX ITIEPEMEHHBIX B JaHHOU IIOCKOHM O0JIACTH.

e OmnpeneneHue JBOMHOIO UHTETPANIa U €ro FeOMETPUUECKUI CMBICT

e (OCHOBHBIE CBOICTBa IBOMHOIO HHTErpaja.

e CodopmynupyiiTe TeopeMy O CpeiHEM 3HAa4eHWH (YHKUUH B IUIOCKOH 00jactu, chopMynupyiTe ee reoMeTpUdecKui
CMBICIL.

[loHsiTHE TOBTOPHOTO HMHTErpaja, BHIOOp MOps/IKa WHTETPUPOBaHMS. BhIuMcieHHne ABOMHOTO MHTErpajga B JCKapTOBOU
CHUCTEME KOOpMHAT.

3aMeHBbI IepeMEHHbBIX B IBOMHOM WHTerpaiie. SIko0raH nmepexoa OT AeKapTOBBIX KOOPAWHAT K TOJISPHBIM.

Cxema nepexo/ia B IBOHOM HMHTETpajie OT JIEKapTOBBIX KOOPIWHAT K MOJIAPHBIM.

[Ipunoxenus ABOMHOrO HHTErpasa.

CxeMa cOCTaBlieHHS WHTETPAIBHOW CYMMBI JUisi (QYHKIUM TpeX NEPEeMEHHBIX B HEKOTOPOH 00JacTH TpPEXMEPHOTrO
MPOCTPAHCTBA.

OnpeneneHue U 3alMIINTE OCHOBHBIE CBOWCTBA TPOMHOIO MHTErpaa.

Teopema o cpeiHEM 3HaYEHNU B TPOMHOM MHTErpae.

Cxema BBIYMCIIEHHS TPOMHOIO MHTETpajia B IEKapTOBOM CUCTEME KOOPAMHAT.

dopmyna 3aMeHBI IEPEMEHHBIX B TPOMHOM HHTerpane. SJkoOuaH nepexoa OT 1eKapTOBBIX KOOPAUHAT K LMIMHIPHYECKIM
U chepryecKuM.

Cxema mepexojia B TPOMHOM MHTETpajie OT JEKapTOBBIX KOOPAWHAT K HUIUHIPUICCKUM H CHEPUIECKUM.

e [IpunoxeHust TPOMHOTO MHTETpaa.

CxajsipHoe M BeKTOpPHOeE IoJie
e OmpenencHre CKAIIPHOTO MO, [IpuMepsl CKpaIIpHBIX TOJICH.




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

e OmpeneneHue NPOM3BOAHOM CKaIAPHOTO IOl IO HampaBieHHIo, ee (u3nueckuil cmbici. DopMmyna BBIYMCICHUS
MPOU3BOIHOM 10 HAIPABJICHHUIO.

IlonsTHe rpaanenTa ckansapHoro nojist. CBsA3b BEKTOpa-TpaiueHTa ¢ IPOU3BOJHOM 110 HAIPABICHHUIO.

Omnpenenenue BEKTOPHOTo 1osisi. Pu3nuecKue mpuMepsl.

Omnpenenenue u GopMyiia BBIYUCIECHUS I0TOKA BEKTOPHOTI'O MOJISL B BEKTOPHOW M KOOPAMHATHON (OopMax.

IlonsTHE AUBEPreHIMN BEKTOPHOTO HOJIs, ee (pu3nueckuil cmpici. @opmyna 11 BBIYUCICHUS TUBEPIEHIH.

®opmyna Octporpanackoro — [aycca B BEKTOpHOW M KOOPAMHATHOM (OpMax AJisl BBIYMCICHUS! MOTOKA BEKTOPHOTO TOJIS
Yyepe3 3aMKHYTYIO IOBEPXHOCTh, (PU3MYECKUN CMBICT (POPMYIIBI.

@U3HYECKHUI CMBICI IAPKYJSILUU HA IPUMEPE BEKTOPHOTI'O I10JII CKOPOCTEH YaCTUL] TEKYILEH KUIKOCTH.

Omnpenenenue U GopMylia BHIYACICHUS IUPKYISLIUAN BEKTOPHOTO TIOJISE B BEKTOPHOW M KOOPAWHATHOW (hopMax.

IonsTHe poTopa BekTOpHOro nojst. PopMyiia HaX0XKJIEHUS pOTOpa.

®opmynsl Crokca u 'puHa, X CMBICT.

IlorennuansHOE MOJIE, IOTEHIUAI U €r0 HaxoxJeHue. CBoiicTBa IOTEHIUAIBHOIO MO,

ConeHoupansHoe 110j1€, MOHATHE BEKTOPHOM TpyOku. CBOIicTBa COIEHOUAAIBHOTO MOJS.

I'apmoHHMYECKOE BEKTOPHOE ITOJIE U €I0 CBOMCTBA.

Oneparop 'amunbrona. 3amuch ¢ moMomisio orneparopa ['amunbToHa AuddepeHIaIbHbIX BEKTOPHBIX Olepaliii MepBoro
MopsIKa.

e Omneparop Jlannaca, rapmonnueckue QpyHKIHUH.

JAudpdepenunaibHbie YpABHEHHA U CHCTEMBI

Kakne oObikHOBeHHBIE nu(depeHnranbHbIe YpaBHEHUS IEPBOro MOPSAKa Ha3bIBAIOTCS YPaBHEHHSAMHU C Pa3AEIEHHBIMHU H C
pazzemnsrorumucs nepemenHsiMu? Kak onu pematorcst?

Kakwne oObikHOBEHHBIE TU(PepeHIInaIbHBIE YPaBHEHHS TIEPBOTO MOPSIIKA Ha3bIBAIOTCS 0 JHOPOAHBIMU? Kak oHM penratorcs?
Kakne oObikHOBeHHBIE MU depeHIInanbHbIe YpaBHEHHS MIEPBOTO TOPSIKA HA3bIBAIOTCS JTUHEWHBIMU? [lepedynciante METOMbI
pemeHus

Kak pemraercs ypaBuenne bepaymmn?

Kakne oObIkHOBEHHBIE UG QepeHIMaANbHbIE YpPaBHEHHS IIEPBOTO TMOPSAKA HA3bIBAIOTCS YPABHEHHWSIMH B  TIOJHBIX
muddepennnanax? Kak onun permmarorcs?

Uro Takoe 3amaya Komm s oObIKHOBEHHBIX AudepeHnnanbHbpIX ypaBHEHUH BbIcHIMX mopsaakoB? Korma ona umeer
€IMHCTBEHHOE pelieHue?

[lepeuncnure OCHOBHBIE THIBI OOBIKHOBEHHBIX JH(PQEpPeHINATBHBIX YpPaBHEHHH BBICHIMX MOPSJAKOB, JOMYCKAIOIIHX
MTOHIKEHHUE TTOPAIKA.

Haiite onpenenenue TMHEHHOro nuddepeHnanbHbIe ypaBHEeHUs N - To nopsijka. [lepeuncinure 0CHOBHBIE CBOWCTBA YaCTHBIX
peleHUH OJHOPOIHOIO YPABHEHHUSL.




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

Chopmynupyiite TEOpEMBI 0 BpOHCKHAHE.

Chopmynupyiite TeOpeMy 0 CTPYKType 00IIero peneHuss HEOAHOPOAHOTO JIMHEHHOTO ArddepeHansHbie ypaBHeHHS

B dwem coctout meton Jlarpamka OTHICKAHHMS YacTHOTO pEIICHWS HEOIHOPOTHOTO JIMHEHHOTo uddepeHnnaTbHbe
ypaBHEHUs?

Cxema moctpoeHUs (hyHIaMEHTAIFHOW CHCTEMBI PENICHHH OXHOPOAHOTO JHHEWHOro auddepeHIraTbHbIe YPaBHEHHUS C
ITOCTOSTHHBIMH KO3 pHUIFIeHTaMI

[lepeuncnure METOABI OTHICKAHWS YACTHBIX PEUICHWH HEOJHOPOAHOrO JMHEHHOro auddepeHnranbHble YpaBHEHHS C
MOCTOSIHHBIMHU KO3 QHUIIMECHTAMH

Jaiite ompenenenrne HOPMAITBHON CUCTEMBI OOBIKHOBEHHBIX MU hepeHIIMANBHBIX ypaBHeHUH N-To nopsaka. Chopmynupyiite
3agavy Komu 1uist Takoi CHUCTEMBI.

W3noxure MCTOJbl UCKIIOYCHHSA U XaPAKTCPUCTUUYCCKOTI'O YPAaBHCHHSA OTBICKAaHHA O6HICI‘O peuICHUA CHUCTEMBI JIMHEHHBIX
OJIHOPOJIHBIX YPAaBHEHHH C MOCTOSIHHBIMH KO3 (UIICHTAMU.

5. MeToaunuecKue YKa3aHHu4 10 nmpoueaype ounecHuBaHusl

OueHovHbIe MEpPONPUATHS l'[poueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heo0X0IMMble METOTHYECKHUE YKazaHus

1.

KonTponbnas padora

B cemecTpe CTyzneHTHI BBIIONHSIOT 4 KOHTPOJBHBIX PadOT, coAepKaHWE KOTOPHIX OXBATHIBAET BCE AMCLUILIMHBL
Kaxmomy cTyseHTy BbijaeTcsi CBOM BapraHT. KOHTpOJIbHBIE Pa0OTHI IPOBOSTCS B YaChl MPAKTUYECKUX 3aHATHHA. 3a
KXKIYyI0 KOHTPOJBbHYIO pabOTy MakCHUMalbHBIH Oann ompeaensercss B COOTBETCTBHE C PEHTHHI-TUIAHOM
JUCIIIIINHBI.

Kpurtepumn oueHku 3axaHusi:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIY4alOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeIyCMOTPEHHOTo 3a
HEe B COOTBETCTBUE C PEUTHHT- TUITAHOM, Ha JI0JII0 BEPHO BBINOJIHEHHBIX 33aHUN.

V13

B cemecTtpe cTynents! BeinonssitoT 5 /13 mo BceM pazgenam nporpaMmbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJIEHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTAaBE
TPYIIIIEL.

[IpenogaBarens obecrieynBaeT CBOEBpEMEHHOE TIOJTyUYeHHE CTyAeHTaMu BapuanToB U3, a Taxke

MIPEJOCTABIISIET IIEKTPOHHYIO CChUIKY Ha coopHuk 1/13. Bce U/13 pa3merneHsl B 3IEKTPOHHOM Kypce T10
JUCIUTIIMHE.

W13 BEIMONHSIOTCS B OT/ICNBHOM TETPau, IpH 0GOPMIICHUN KAXK]IOTO 3a/IaHUsl 00S3aTeIIbHO YKA3hIBACTCS €T0
HOMEp, MPUBOJIUTCS KPATKO YCIIOBUE KAXKOTO 3aaHusl. Perenne kaxaoro 3aanus JODKHO OBITh IOJPOOHBIM, C
BKJIIOUCHUEM TPOMEKYTOUHBIX PacUETOB, PACCYKACHHM, MMOSICHEHUH, C YKa3aHWEM HCIIOJb30BAHHBIX METOJIOB H




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

dhopmyi. /I3 mpoBepseT npenoaaBareb, BEAYIIHA TpakTHdeckue 3ausaTust. CTYJISHTHI TOJKHBI BRIMOIHUTEL M]3
JI0 KOHTPOJILHOU paboThl 10 Teme. 3a kaxpoe /I3 BrICTaBIIsAIOTCS 0aUIbl, MAKCUMAJTBHBIN OaJll yKa3bIBaeTCs B
pEeUTHUHT-TIJIaHE.

KpuTepun oueHKH 0HOTO0 3a1aHUSA:

3amaHne cauTaeTCA 3a4TEHHBIM, €CJIH BHITIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH

Ecnu 3aanue He 3a4TeHO, paboTa BO3BpAIaeTCs CTYICHTY Ha T0padOTKY.

CryaeHTsl MOTYT HUCTPABIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJKET yYeCTh UCIIPABICHUS U JOOABUTH OAIIIBI K TTPEIBIIYITIM

DK3aMeH

«lMonoxceHue o NpoeedeHUU MeKywe20 oyeHUBaHUA U npomexcymoyHoli ammecmayuu e TINY» npukas Ne88/0d om
27.12.2013 2., «Pykosodsawjue mamepudssl Mo meKywemy KOHmposio u ycneeaemocmu, npomexcymoyHoli U umozoeoli
ammecmayuu cmydeHmoe TOMCKO20 nosumexHu4eckoz2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sx3aMeHe CTyIeHTY BbIIAIOTCS OMJICTHI, BKITFOUAIOIIUE TEOPETHUSCKHUE BOTIPOCHI M ITPAKTHUYCSCKUE 3a1aHuU.

[IpenonaBarens, npoBepuB padOTy, B X0J€ YCTHOW Oecebl CO CTYAEHTOM MOXKET 3aaBaTh BONPOCH! II0 CAMOMY
Ousery, a TakXkKe JOMOJHUTENFHBIE BOIPOCHI [0 TEOPHUU M NIPAaKTUKE. B uTore cTyieHT HabupaeT UTOrOBbIN Oat 3a
9K3aMeH, MakcuManbHO 40 OamoB. OueHka 3a JUCHUILTMHY (POpMUpPYETCsl KaKk UTOroBas 3a paboTy B ceMecTpe U
9K3aMEH B COOTBETCTBHE C MIPUHSTOMN LIKAJIONW OLIEHUBAHUSL.

CTyneHTsl, He cIaBIINE DK3aMEH B CECCHOHHBIM NEPHOA, MOTYT NEPECAATh €ro B IEPHUOb] TUKBUAALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOi.

Pe3ynbTaThl MPOMEKYTOYHOM aTTeCTAllUH O(OPMIISIOTCS BEIOMOCTBIO M BHOCSTCS B 3aUETHYIO KHUKKY
oOyuaroIerocs.
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