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1. Poap pucuuniunnsl «MaremaTtnka 2.1» B pOpMHPOBAaHNH KOMIIETEHIMI BHINTYCKHUKA:

Pesynbrarel .
) Y CocTaBs0IKe pe3yIbTATOB 0CBOCHHS! (JeCKPUITOPHI KOMIETEeH i)
JIEMEeHT
- Kon HanmenoBanu OCBOEHMSI
00pa3oBaTeIbHOM
Cemectp KOMITeTeHIIMH e 0011
NporpaMmbl (IMCHHILINHA, O — H
npakrika, THA) Kox auMeHOBaHHe
Croco6HOCTH Brajieet anmnapaTtoM HHTErpaJbHOrO HCUMCICHUS 1 METOAMH PEIICHUs OOBIKHOBEHHBIX
10 pemarb OIIK(Y)- b QepeHHaIbHBIX YPaBHEHHI 1711 OIIMCAHMUS, aHATIH3a, TEOPETHIECKOTO 1
3a7a4u 1.B7 9KCHEPUMEHTAIBHOTO HCCIIEI0BAaHMUS H MOJICIUPOBAHUS (PU3HUECCKHX SIBICHHI U
npodeccruonan POLIECCOB
bHOH
ACATENLHOCTH OTIK(Y)- YMeeT HHTErpupoBaTh 31eMEHTapHbIE, KyCOYHO-3a/[aHHBIE U Pa3phIBHEIC (YHKIUH,
Ha OCHOBE 1v9 NPHMEHATh HHTETPHPOBAHUE JUIS PEIICHHS NIPHKIATHBIX TCOMETPHYCCKUX U (H3MUECKHX
UHPOPMAIHOH : 3a/a4
HOM KyJIBTYpBI
c
OHK(Y)-1 YMeer pemath OOBIKHOBEHHEIE U (GepeHIHATbHBIE YPABHESHHUS IIEPBOTO M BHICIIINX
MIPUMEHEHUEM OIIK(Y)-
Maremaruka 2.1 2 P9 HOPSIKOB
nH(MOPMAIHOH 1.V10
HO-
KOMMYHHKALI
OHHBIX
TeXHOJIOTHI 1 OIIK(Y)-1.39 | 3naer 0a30BbIC MOHATHS 1 METO/bI HHTETPATLHOTO UCYUCIICHUS (YHKIIMH OTHON U
¢ yuetom HECKOJIbKHX IIEPEMEHHBIX
OCHOBHBIX
TpeboBaHui
nH(MOPMAIHOH OIIK(Y)- 3HaeT OCHOBBI TEOPUH U METOJIbI PEIICHUs OOBIKHOBEHHBIX TU(depeHInanbHbIX
HOH 1.310 ypaBHEHHMI
6e30macHOCTH

2. Iloka3arteamn n METO/JAbI OIICHHUBAHUSA

IL1annpyemble pe3yJibTaThbl 00y4eHHs N0 AHCHHILIHHE

Koa koHTpOIHpYeMoii

HaumenoBanue pasaena MeToabl OLIeHUBAHUS

Kon HaumeHnoBanmne KOMIeTeHIMH (MM ee JHCIMILTHHBI (O eHOYHBbIE MEPONPHUATHS)
4acTH)
POl YMeTh UHTErpUPOBaTh PallMOHATBHBIE, MPOCTEUIIINE OIIK(Y)-1 1. HeompeneneHHbIH KonTponpHas padora

MppaIoHalbHble, TPUTOHOMETpHUECKHEe QYHKIHH

VYMeTh BBIYHCIIATH OIPCACICHHBIC U HECOOCTBEHHBIE
HUHTETpaJibl

UHTErpai nas.

2. OnpeneneHHbIN 1

HECOOCTBEHHBIN HUHTCIrpal

3. KpaTHble uHTETpasbl

DK3aMeH




PA2 | YMeTh HaXOAUTH KPaTHBIC, HHTETPAJIBI OIIK(V)-1 KoHTtponbHas pabota
4. Onementsl BekTopHoro | M/I3.

VMeTh HAXOAUTh KPUBOJMHEHHBIE M MOBEPXHOCTHBIE AHAIIN3A JK3aMEH
UHTErpajbl, HAXOJAWTh OCHOBHBIE  XapaKTEPHCTUKH 5. Jlud bepeHinatbHbIe
BEKTOPHBIX ONICH ypaBHEHHS ¥ CUCTEMBI

PAa3 VYMers  HaxomuTh  pemicHus — auddepermmansapix | OIK(Y)-1 KoHnTtponbhas pabota
ypaBHEHHH MEPBOrO M BBICIIETO MOPSIKOB MU CHUCTEM nas.
JMHENRHBIX AU (EPEHIMATBHBIX YPaBHEHUI DK3amMeH

3. IIkaja oueHUBAHHA
Iopsimox opraHu3aluy OLEHUBAHUS PE3YJIbTaTOB OOYUYECHUS B YHHBEPCHUTETE PETIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrtema olleHHBaHUS pe3yIbTaToB oO0yueHus: B ToMckoM mojuTexHuueckoM yHuBepcuteTe (CucTteMa olleHHBaHUA)» (B AEHCTBYIOLIEH peaKium).
Hcnonp3yercss OamibHO-pEUTHHIOBass CHUCTEMa OIICHMBAHUS pe3ysbTaToB oOydeHus. MroroBas oneHka (TpagullMOHHAs W JHMTEpHAas) MO BUIAM
yueOHol pestenpHOCTH (M3yuenue muctuiuinH, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHHE, MPAKTHKHU) OMPENETISAETCS CyYMMOH OaJlJIoB TIO
pe3yJibTaTaM TEeKyIIero KOHTPOJIS U IPOMEKYTOUHON aTTecTaluy (UTOroBast peMTHHIoBast orieHka — MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX W OOIIOJTHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/‘I aTTeCTanun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIHMITIIUHBI.

Pexomenayemast mkana it OTICIBHBIX OIIEHOYHBIX MEPONPHUATHH BXOIHOTO U TEKYIIETO KOHTPOJIS ™

% BbINOJHeHHsI 321aHus1|CooTBeTCTBHE TPAAHIIHOHHOI1 OLleHKe OnpeneieHne OleHKH
90% + 100% «OTnuyHO» OTnru4yHOE MOHMMAaHKE IPEIMETa, BCECTOPOHHNE 3HAHUS, OTIMYHbIE YMEHHS U BJIQJICHHE ONBITOM IPAaKTHYECKOM NesITeIbHOCTH
70% + 89% «Xopo1o» JlocTaTouHO MONHOE NOHUMAHUE NPEAMETA, XOPOLIUE 3HAHUSI, YMEHUS U ONBIT IPAKTUUECKOH AEATEIbHOCTH
55% + 69% «Y 1OBIL.» [IpueMiemoe MOHUMaHKUE NPEAMETA, YIOBIECTBOPUTEIbHbIE 3HAHMUS, YMEHHUS U ONbIT MPAKTUYECKOHN e TeIbHOCTH
0% + 54% «HeynoBmn.» PesynbraThl 00yueHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPeOOBAHUSIM

[IIkana AJis OLIEHOYHBIX MEPOTPUSITHI SK3aMeHa™*

% BBINOJTHEHUS JK3aMeH, CooTBeTCTBHE
. . OnpeneneHue OEHKH
3aJaHUH DK3aMEHa 0asL1 TPaAMIIMOHHOHN OLICHKE
90% + 100% 36 40 «OTaHO» OTIMYHOE TOHWMAaHKE PEIMETa, BCeCTOPOHHHE 3HAHIS, OTIMYHBIE YMCHHS U BJIAJICHNE ONBITOM IPAKTHIECKOH IesITebHOCTH
70% +~ 89% 28 +35 «Xopo1o» JlocTaTouHo NONHOE NOHUMAaHUE PEAMETA, XOPOLIUE 3HAHUS, YMEHUS M OIIBIT IPAKTUYECKOHN AEATEIbHOCTH
55% + 69% 22 +27 «Y 10BIL.» [TpueMaeMoe MOHMMaHUE IPEAMETA, YAOBIECTBOPUTEIbHBIE 3HAHUS, YMEHHUS M ONBIT IPAKTHYECKON 1EATEIbHOCTH
0% + 54% 0+21 «Heynosi.» PesynbpraTsl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM




4. IlepeyeHb THNOBBIX 3aJaHUI

OueHouynbIe
MEPONpPHUSTHS

IIpuMepbI THNOBBLIX KOHTPOJIBHBIX 32JaHUIH

1| KonTponbHa
1 pabota

KonTpoasnas pabora Nel mo teme «HeonpenesieHHbIH HHTErpam»
BAPUAHT Nel

lj xdx 5 Isin 3xdx I dx
V2x* +3 Vcos* 3x arctgx(1+x*)
e**dx _
4. IEZX+2 : 5. [xy1-x>dx. 6. [(1+x)sin2xdx .
.4
7 xdx g (SN X4 9.IM<.

(Xx+1)(x+3)(x+5) J cos Ox /7\/x73+4

KonTtpoubHnas padora Ne2 no teme «OnpenesieHHbII HHTErpasmn
BAPUAHT Nel
1. BeryuciauTh onpeaeeHHbIE HUHTETPaIbl.

1
a) [ (2x+sin2x)dx 6) |VAx—2dx
° P

1 X : dx
0 e 0 I

2. BeIUHMCINTE HECOOCTBEHHBIE HMHTErpajibl WM YCTAHOBUTH UX PACXOAMMOCTh!:




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a}1aHl/lﬁ

T x2dx t1In x
) 0) dx
: J3.x2+4 J(: Jx

3. BeraucnuTh miomaas GUrypel, OorpaHUuICHHON JTHHUSMU:
a) y=x, y=x>, x=-2,x=1.

6) p=3-2cosP 6 p= ;—

T
4. BeruucnuTh AMUHY OyTH KpuBod  y = 1- In sinx, orx =0 g0 X = Z

KonTtpouabnas padora Ne3 no teme «KpaTHble HHTerpaJjb»
BAPUAHT Nel

1. V3MeHUTh NOPSIIOK HHTETPUPOBAHUS:

1 4-x
jdx j f(x,y)dy
0 xX—4
2. PaccraBuTh rpaHUlIbl UHTETPUPOBAHUS
J:[ f (X, y)dXdy D: y=x, y=2x, xty=6
D

3. Haiitu miomane GUrypel, OorpaHUueHHON JIMHUSIMH: X2+ y2 -2x=0,
y=x, y=0.

4. Haiitn 00beM Tella, OTPAHUYCHHOTO YKA3aHHBIMU MIOBEPXHOCTSIMH:
x2+y?-8x=0, x*+y’=27% z=0.




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a)13Hl/ll7[

5. Haiitu maccy Tena, OrpaHU4EHHOTO TIOBEPXHOCTSIMH :
X} +22=1, y=0, y=1,ecmu  p(x,y,z) = k(x> +y> + 7%).

KonTposbHnas padora Ned o teme «1eMeHTHI BEKTOPHOI'0 aHAJIM32)
BAPUAHT Nel

1. Bblyucnuth KpUBOJMHEHHBINA HHTErpan 17 pona
Ja+xydl e Lix* +y* =ay .
(L
2. Beramcnutpb paboty cuioBoro nois. [IpoBepuTh 3aBUCHUT JIM HHTETPAT OT TPACKTOPUHU HHTErpupoBanusa’? Ecim He
3aBHCHT, TO YIIPOCTUTH BHIYMCIICHUS.
j(xy —1)dx + x>y’dy, tae L : AB; A(1,0); B(0,2).
(L
3. BpIUNCINTH TOBEPXHOCTHBIN MHTErpaj _[ I dS, rae S —4acTb MI0CKOCTH
()
X+ Y+ Z = a, 3aKJII04YCHHAs B IEPBOM OKTaHTE.

4. HaiiTu NOTOK BEKTOPHOTO MOJIS A=4i-9] yepes3 BHELIHIO CTOPOHY IMOBEPXHOCTH
napaGoonsa BpareHust Y = X” + Z°, OrpaHud. IIIOCKOCTBIO y=4,0pu X<0,2>0.
5. A=(x+In|z)i +(y+Inx)J+(z+In|ypk. divA=? ,rotA=?

Bapuant Ne 1
KonTtposbHasi pabora Ne 5 mo teme «/ludgdepennnanbubie ypapHeHus 1 —1o nopsaaka»




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a)12Hl/ll7[

1.

OnpeneanuTs THI U HAWTH 001LME pelIeHUs JAHHBIX YPABHEHMIA:
3. (y+ylnx)dx— (x—xy)dy =0.

5 Y+ 2X y= 2x2
1+x2 1+X2
2 X 2 x?
3. (xy"+—)dx+ (x“y——)dy = 0.
y? y?

2. HaiiTi yacTHbIE pelleHUus1 ypaBHEHHUI:
4. xy'- y:xtg(lj, y(1) =1.
X

5. eYdx=y-xeV)dy, y(1)=0.

KonTpoabnast padora Ne 6 nmo teme «/Iudpdepennuanbabie ypaBHeHHsI BBICIIETr0 NOPsAKA U cucreMbl 1Y »

[) Onpenennrts THI M HATH 001IMe pelIeHUs] JaHHBIX YPaBHEHHIA:
) y"=y' +x.

X

/4 ! e
2) Y2y +y=—.
X
II) Pemnts 3agauy Komu:

D y+(y)=0. yh=Ly®=1
2) Y-y =e42% y(0)=1,y(0)=1.

dx

. ya
3) d‘i'/t x(0) = 1; y(0) = —1.

E:




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a)12Hl/ll7[




Ouenounsie IIpumepbl THIOBBIX KOHTPOJIbLHBIX 32JaHUI
MepOnpHATHS
NJI3. IlpuMep BapuaHTa MHIUBUIYAJILHBIX 3aTaHUMN.

SALAHME N 13 Bapuaur 1

CHE‘H’IFIFIHUE W BERTOPHOE NoOneg

1. Hemrn puboty coaoporo moJss F= (#* +2y) - i (y? - 2z) ,l- BAOIL

mrmEpmEoR Loy = 2— % memay Tomaam Al—4 0) m 80 2).

2. Hemrn puboty cwaoporo moss Feziioz ,l_ +u- k BIOAE
myrmepmeort L@ oz = Jeost. y=4. z=Jant. te [l =2

3. Hustrn noTox Bex TopHoro noas A wepel DOBepIHOCTE 5 B CTOPOHY BHEIMHER HOPMAIR

1) A= {2 y -3:}. § - wacTe maockocTm zdy4z=1L
BEIPEIRHEON EOCPTIHATHEIMR 10 CEOCT SMIL
2] A= (3z% 4 2) - Pt ,l-+ @k 8 - mommss NOBCPXHOC TE EOHYCH
iy =2 z=4
3) A= ifz. 142z k. 8- monmes NOBE PXHOCTE TeTEEPTH
mepabomomme 2° ¥ =z, z=1. z=0, y=0

4. Hasirm mogyns ompEyASLER BEETOPHOTO TS A saom EOHTYpHE L
I A= {y" (z+y)f}.
L — gopryp tpoyroomumes S ABC
¢ mepmmEsMm B rouesx  A(2 0) H(2 2)0 O(0: 2)
2 A= EE é_+ 2zz ,l_+ oy k. L — mmems NEPECeTeHNE Doy e Geps
s= 4/ —2f — ¢t moummmEnpe 2 4yt =0

5. lporepnts, Gyzer an sextopuos noae A = {2z 420" 2y oF - 22}
NOTCHOMATEEEM, B coayene momomn TeAsHoro 0TRCT R HARTH £00 HOTEHIIA,

6. HocTponts anemm ypoEea cERaaproro moas U (e g) =g — Vet

7. Hanrn nponasoneye cEanaproro moaa Ozg: o) =4 (3 + .u?j — Bz
Brome M,(1; 1: 1) B nanpssacemn sexTops a = {4, -2 3.

8. Hamrn BOAMCIAHY W HAIPRBICHIT BOETOPRR HAR OO RILER © EOpOCTH MIMEHTHRE TOMIT B

arrnerne memra T e wpr ol e Pl | e | 23R




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a)13Hl/ll7[

DK3aMeH

[IpuMepsbl 3a/JaHUN Ha 9K3aMeH

TITY JK3aMeH Kypc 1
Buaer Ne X
1. JIBOWHOM MHTETpAJI B IEKAPTOBOM U IIOJAPHOU CUCTEMAX KOOPAUHAT.
2. Bpuncnenne moTtoka  BEKTOpa  4epe3  3aMKHYTYHO HOBepXHOCTb. Dopmyna
Ocrporpanckoro — ["aycca.
3. Pemute nHTErpasl
X3 1 X2
Ja—x ) (5% +2)
4. Boruucnuts minomanb GUrypsl, orpaHU4eHHON JTUHUSMU
2y:\/§, 2xy =1, x=16.

5. PaccraButh mnpenensl MHTErPUPOBAHUS B JBOWHOM HWHTErpale _U f(x;y)dxdy mo

(D)
obnactu (D), orparnuennoif muansIME Y =5 X7, y=1.

6. PacctaBuTh nipeienibl MHTETPUPOBAHUS B TPOWHOM WHTETPAse I I I f(x;y;z)dxdydz mo
)
obnactu (V) , orpaHUYEHHOI MOBEPXHOCTIMH

a) Z=+X"+Y; 6) z2=2-x2—y?

B LIWIMHIPUYECKON CUCTEME KOOPAUHAT.
7. Haiiti IOTOK BEKTOPHOTIO MOJIS

A=(X=Y)i+2X+Y)j+(xX>+2z+4)k
Yepes 3aMKHYTYIO OBEpXHOCTh X +2° =4, y=1, y=3

8. HaiiTi UUpPKYJSIHMIO IIOCKOro BekTopHoro moius A=(X+2Yy)i+(y—X)] Baojsb




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a}1aHl/lﬁ

2 2
KOHTYpa X~ + Y~ =9, 00X0IMMOro B MOJOKUTEIHLHOM HAMPaBICHUU, UCTIONB3Ys Ghopmyy ['puna.

9. Haiitu rpaguenT ckainsipHOTo moJis
X2
U(xy;z)= yl B Touke M (1;-1;2).
Z —
10. Pemmts 3ampauy Ko y'—l = 4x*, y(1)=1
X

11. Pemuth ypaBHEHUE

1+x*)y"+y'=0

IlepedyeHs BOIPOCOB, OTBETHI Ha KOTOPHIC JAIOT BO3MOKHOCTH CTYJICHTY NPOASMOHCTPHPOBATH, a MPEIOJIABATEIIIO
OIICHUTH CTCTICHb YCBOCHUA TCOPETUICCKUX U d)aKTHHCCKHX 3HAaHWI Ha YPOBHE 3HAKOMCTBA

HeonpenesieHHbIii HHTErpaJ

Omnpenenenne mnepBooOpa3HOW (GYHKIMM UM HEONPEACNCHHOTO WHTErpaia, €ro TEeOMETPUYECKH CMBICH, KPUTEPHid
MPaBIIIFHOCTH PE3yJIbTaTa HEONpPEAeIeHHOTO HHTETPUPOBAHNSI.

Tabmuia OCHOBHBIX HEOIPEIENeHHBIX HHTETPAJIOB.

CBoiicTBa HEOTIPEAETEHHOTO HHTETpaa.

CBOMCTBO HHBAPHAHTHOCTH OCHOBHBIX (hOPMYJT HHTETPUPOBAHUSA. METO ] IOABEICHHUS TI0T 3HAK Au(depeHITHaIa.

Meton uHTErpuUpoBaHUs 10 YacTsiM. OCHOBHBIE THITHI HHTETPAJIOB, OEPYIIUXCSI METOIOM WHTETPUPOBAHIS IO YaCTSIM.

Merton 3aMeHBI IEPEMEHHOH B HeollpeaeIieHHOM uHTerpaie. OCHOBHOM MPUHITHIT BRIOOpA MOAXOMSIICH MoAcTaHOBKH. CxeMa
IMPOBCACHUA 3aMCHBI HepeMeHHOﬁ.

Anrebpandeckue MOACTAaHOBKY MPH WHTETPUPOBAHUU HPPAIIHOHATIBHBIX (YHKIHH.

Tpuronomerpuyeckue MOACTAHOBKY MIPU HHTETPUPOBAHUN UPPAHOHATBHBIX (DYHKIIUH.

Cxema pa3noXeHHs pPalMOHAJIBHON ApOOM Ha MIpocTeline ciaraemble. VHTErpupoBaHHE MPAaBUIBHBIX U HEMPABUIBHBIX
TIPOOeii.

WuTerpupoBanne TpuroHoMeTpruecKuX (pyHKIWH, YHUBEpCANbHAS U TAHT€HIINAIbHASI TOJICTAHOBKH.

HebGepymuecs uHTETpabl, UX IPUMEPHI.

OnpenesieHHbIH HHTErPaJ

Cxema coCTaBIeHHSI HHTETPAIEHOW CyMMBI M OTIPEAeNICHHOTO MHTETpaja I JaHHON (YHKINY B TaHHOM WHTEpBaJe.
['eomeTpuyecKkuil CMBICI ONPEAECICHHOr0 HHTErpaa.




OueHoYHbIe
MepOonpusITHSI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a}1aHl/lﬁ

Teopema cyiecTBOBAHUS ONPEACICHHOTO HHTErpaa.

CBoiicTBa ONpeCTICHHOIO HHTErpaa.

Teopema o cpeHeM 3HAUCHHH JJIs1 ONPEIeTIeHHOro uHTerpana. CpeaHee 3HaueHue GYHKIUH B HHTEPBAJIC.

TeopeMa 0 MPOU3BOIHON UHTETPAsa MO MEPEMEHHOMY BEPXHEMY Mpe/eny.

dopmyna Hetotona — JleiibHuna. CXoACTBO M pa3iHyune OMPEACICHHOTO U HEONPEACICHHOTO HHTETPAJIOB.

MeTobl BEIYHCICHHUS ONPECICHHBIX HHTETPATOB (HEMOCPEACTBEHHOE, HHTEIPUPOBAHHUE MO YACTSIM, 3aMCHBI IEPEMEHHOM).
Omnpenenenne HECOOCTBEHHOTO HHTErpana Mo OCCKOHEYHOMY MPOMEKYTKY, €ro TeOMETPUUECKUi cMbIci. CXOIUMOCTb
HECOOCTBEHHBIX HHTETPAJIOB 1-TO pojia, MPU3HAK CPaBHEHHUSI.

OmpeneneHue HECOOCTBEHHOTO HHTETpasia OT HEOTPAHWYECHHOW (YHKIIMH, €r0 TeOMETPUYECKUU CMBICT. CXOIUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB 2-TO poJia, TPU3HAK CPaBHEHHUSI.

dopmyIibl A1 BEIYUCIICHUS TUIOINACH IIOCKUX (UTYp, 00BEMOB TeJl MO IIONIaJX MOMEPEYHOr0 CEUCHUS U TeNl BpallleHUs,
JUTHH AYT IJIOCKUX KPHUBBIX U TUIOINAJICH MOBEPXHOCTH BPAIICHUS.

[Tpumeps! puzndecKux 3a1ad, pelieHns KOTOPBIX CBOAATCS K BEIUMCIICHUSIM OIIPEIEICHHBIX MIIM HECOOCTBEHHBIX HHTETPAaJIOB.
KparHnbie nHTErpaJinl

e (xema cOCTaBIIeHHS HHTETPAITBHON CyMMBI sl PYHKIIMU ABYX IIEPEMEHHBIX B JJaHHOW IJIOCKOHM 00IaCcTH.

e OmnpeneneHue NBOIHOTO HHTETpajia U €ro reOMEeTPHYECKUN CMBICIT

e (OCHOBHBIE CBOMCTBA IBOMHOIO HHTErpaa.

o CdopmynupyiiTe TeopeMy O CpeAHEeM 3HadeHWHW (QYHKIMH B TUIOCKOW 00JacTH, CHOpMYIHpYHTE €€ reoMeTpHYecKhit
CMBICII.

[TonsTHE MOBTOPHOTO HWHTETpasia, BHIOOp TIOPSAIAKA WHTETPUPOBAHWA. BhIUMCICHHE MBOWHOTO WHTETrpaja B JACKApPTOBOM
CHUCTEME KOOpJMHAT.

e 3aMeHbI IEPEeMEHHBIX B IBOHOM HHTErpaje. SIkoOuaH rnepexo/ia OT AeKapTOBBIX KOOPAMHAT K MOISIPHBIM.

e (Cxema nepexo/ia B IBOMHOM HHTETpajie OT 1€KapTOBbIX KOOPAWHAT K IMOJSIPHBIM.

e [lpunokeHus ABOMHOIO MHTErpasa.

e (Cxema COCTaBJIECHUS HHTETPAIbHOW CyMMBI Ui (YHKIHHM TpeX MNEpPEeMEHHBIX B HEKOTOpPOH 00JacTh TPEeXMEPHOTrOo
MIPOCTPAHCTBA.

e OmnpenencHue U 3aUILINTE OCHOBHBIE CBOKMCTBA TPOMHOIO MHTErpaa.

e Teopema 0 cpelHEM 3HAYEHUU B TPOMHOM HHTETpae.

e (xema BBIYMCIIEHHS TPOMHOIO HHTETpalia B IEKapTOBOM cUCTEME KOOPAUHAT.

e dopmyna 3aMeHBI IEPEMEHHBIX B TPOWHOM MHTErpaie. SIko0uaH rnepexoaa oT JeKapTOBBIX KOOPAMHAT K HIIMHIPUIECKUM

U chepuIecKuM.
Cxema nepexojia B TPOMHOM HHTErpajie OT JeKapTOBBIX KOOPAMHAT K HMIMHAPUYECKUM U C(HEePUIECKUM.
e [IpwioxxeHus: TPOMHOTO UHTETpaa.
CkaJisipHOe M BEeKTOPHOE 10JIe
e Omnpenenenue ckasipHoro nodis. [Ipumeps! CKpaIIpHBIX MOJIEH.
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e OmpeneneHne NPOU3BOAHOW CKAIIPHOTO IMOJS IO HampaBleHHIO, ee¢ (U3NUeCKuil cMmbIci. DopMyrna BBIYHCICHUS
MPOU3BOIHOMN O HAINPABIICHHUIO.

ITonsTHe rpasuenTa cKaasipHOro nod. CBsi3b BEKTOPa-TPaJUeHTa ¢ IPOU3BOAHOM M0 HANIPABIICHHUIO.

Omnpenenenue BEKTOpHOTo noiisi. Pu3nueckue mpruMepsl.

Onpepnenenue u GopMyJia BBIYUCIEHHUS [TI0TOKA BEKTOPHOT'O TIOJI B BEKTOPHON U KOOPAMHATHOM (hopMax.

IToHsTHE AMBEPIrEeHIMN BEKTOPHOTO O, ee (pu3ndeckuil cmpici. Dopmyra 11 BBIYUCICHUS TUBEPTEHIUH.

®dopmymna Octporpanackoro — 'aycca B BEKTOPHOM M KOOPAMHATHON (popMmax s BEIYHCIECHUS TOTOKAa BEKTOPHOTO IIOJIS
4yepe3 3aMKHYTYIO TIOBEPXHOCTb, PU3MYECKHUIA CMBICT (JOPMYJIBL.

DU3HUECKUI CMBICI IUPKYJISLIUY Ha IPUMEPE BEKTOPHOIO MOJISI CKOPOCTEW YaCTHUL] TEKYIEH KUAKOCTH.

Onpenenenue u GopMyIia BBIYUCICHUS IUPKYISIMU BEKTOPHOTO TIOJISI B BEKTOPHOW U KOOPAWHATHOM (hopMax.

[lonsTre poTopa BeKTOpHOTO 1otst. PopMysia HaXOXKAECHUS POTOpa.

®opmynsl Crokca u ['puHa, UX CMBICT.

[TorenuumansHoe moJe, MOTEHNIHAN U ero HaxoxkaeHue. CBoiCTBa MOTEHIIMAIBHOTO TTOJIS.

ConeHonnainbHOE T0JI€, TOHATHE BEKTOPHON TpyOku. CBOMCTBA COJIEHOUTANBHOTO TTOJISL.

I'apmoHnYecKkoe BEKTOPHOE TOJIE U €r0 CBOMCTBA.

Oneparop ['amunbrona. 3anuck ¢ moMoInsio oneparopa ['amMuibToHa quddepeHIuaTbHBIX BEKTOPHBIX ONEPaIdii IEpBOTO
nopsaxa.

e Omneparop Jlannaca, rapmonudeckue GpyHKIHM.

JduddepennuajbHbie ypaBHEHUSA U CHCTEMbI

Kaxne oOrikHOBeHHBIE nu(hepeHnranbHble ypaBHEHHUS TIEPBOTO MOPAIKA HA3BIBAIOTCS YPABHEHUSMHU C Pa3feNi€éHHBIMU H C
pasnensonuMucs nepeMeHasiMu? Kak oru permarorcs?

Kakue o0bIkHOBEHHBIE MH(QepeHIInaTbHbIe YPaBHEHHS TIEPBOTO MOPSIKa HA3bIBAlOTCS OMHOpoAHbIMI? Kak oHU pemmaroTcs?
Kakue oObikHOBeHHBIC NH(depeHnanbHble YpaBHEHHS MIEPBOTO TOPSIKa HAa3bIBAIOTCS JTUHEWHBIMU? [lepeuncinure METOMbI
pereHus

Kak pemaercst ypaBHenue bepaymmu?

Kakue oObikHOBeHHBIE AudQepeHIaTbHble ypaBHEHUS TIEPBOTO TOPSAKA HA3bIBAIOTCS ypPaBHECHUSMH B  TOJHBIX
nmuddepennmanax? Kak onu perrarorcs?

Uro Takoe 3amada Komm ans oObIKHOBEHHBIX nudepeHNnanbHBIX YpaBHEHHH BbICIIMX mopsakoB? Korma oHa mmeer
SIMHCTBEHHOE peIIeHue?

[lepeuncnute OCHOBHBIE THIBI OOBIKHOBEHHBIX AH(QepeHINaTbHbIX YPaBHEHWH BBICIIMX TOPSAKOB, JOIMYCKArOIINX
MOHW)KEHHUE MOPSIIKA.

[aiite ompenenenue auHEHHOTO AU depeHInanbHbIe ypaBHEHUS N - To nopsiaka. [lepeuncnnTe OCHOBHBIE CBOWCTBA YAaCTHBIX
pelIeHui OJHOPOJHOTO YPaBHEHHSL.
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CdopmynupyiiTe TeOpeMbl 0 BpOHCKHAHE.

CdopmynupyiitTe TeopeMy 0 CTPYKTYpe 0OIIero peleHus] HEOJHOPOIHOTO TMHEeHHOTo nuddepeHnrnanbHble YpaBHEHUS

B dem cocrour wmeton JlarpaHka OTBICKAaHHS YacTHOTO pEIICHUS HEOJHOPOIHOTO IJIMHEHHOTO muddepeHnanbHbIe
ypaBHEHU?

Cxema moctpoeHHs (HYHIAMEHTAIBHONH CHCTEMBI PEIICHWH OJHOPOTHOTO JHHEiHOro muddepeHInaNbHbIe YpaBHECHUS C
MOCTOSIHHBIMH KO3 PHIIUEHTAMH

[epeuncnuTe METOABI OTHICKAHWS YACTHBIX PEUICHWH HEOJHOPOJHOTO JIMHEWHOro auddepeHnranbHble YpaBHEHHS C
MOCTOSIHHBIMH KO3 PHULIIUEHTAMH

[aiiTe onpeneneHne HOpMaIbHON CUCTEMBI OOBIKHOBCHHBIX NU((DepeHInaIbHBIX YpaBHeHHH n-To mopsaka. Chopmymnupyiite
3agauy Ko 7151 Takoi CUCTEMBI.

WznoxkuTe MeTONbl HMCKIIOYEHHS W XapaKTEPUCTHYECKOTO YpPaBHEHHS OTHICKAHHUS OOINEro pPemIeHHWs CHUCTEMBl JIMHEHHBIX
OJIHOPOJIHBIX YPaBHEHUH C TIOCTOSIHHBIMU KO3(Q(HUIIMCHTAMHU.

5. MerToanyeckue yKa3aHus 1o nNpoueaype OneHuBAHUS

O1ueHoYHbBIE MeponpusaTHs l'[poueuypa NPOBEACHHUHA OLICHOYHOI'0O MEPONPUATHA W He00X0AMMbIe MEeTOINYEeCKHe YKasaHust

1.

KonTponbhas padbora

B cemecTpe cTyneHTHI BBITOMHSIOT 4 KOHTPOJIBHBIX padoOT, CoAepKaHWe KOTOPBIX OXBATHIBA€T BCE IMCIIUILIMHEIL.
Kaxxnomy cTyneHTty BbiaeTcs cBoii BapuaHT. KoHTposbHBIE pabOTHI TPOBOAATCS B YaChl MPAKTUYECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJBbHYIO paboTy MakCHMalbHBIA ©Oanil omnpeaensercss B COOTBETCTBHE C PEUTHHI-IUIAHOM
JUCLUIUIVHBIL.

Kpurtepun oueHku 3a1aHusi:

e  bajubl 3a KOHTPONBHYIO PadOTy MOIYYalOTCsl YMHOXKEHHEM MaKCHUMAJIBHOTO Oaiia, IpeayCMOTPEHHOTO 32
HEe B COOTBETCTBHE C PEUTHHI - IUITAHOM, Ha JI0JIF0 BEPHO BBIIIOJHEHHBIX 3aJaHUH.

W13

B cemectpe cTynmeHThI BRITONHSIOT S W13 110 BCceM pazpeniaM mporpaMMBbl JUCITUIUIMHEL. Y KaKI0TO CTYICHTa B
rpynmne cBoif Bapuant W13, HoMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTyJI€HTa B CITUCOYHOM COCTaBe
CPYIIIEL.

[IpenomaBarens obecredMBaeT CBOCBPEMEHHOE TIOJTYICHHE CTyAeHTaMu BapuanToB M/13, a Taroke

MPEIOCTABIISET AIIEKTPOHHYIO CChUIKY Ha cOopHuk M/13. Bee /I3 pa3menieHsl B 3IEKTPOHHOM Kypce To
JTUCIUTUINHE.

W13 BHIMONHAIOTCS B OTJEIBHOM TETPaIH, TPH OPOPMIIEHUH KaXKIOTO 3aJIaHUS 0043aTeNTbHO YKA3bIBACTCS €T0
HOMeEp, MPUBOIUTCS KPAaTKO YCIIOBUE KaKIOTO 3amaHus. Perenne kaxmoro 3afanus JOJDKHO OBITH TIOAPOOHBIM, C
BKJIIOUEHHEM ITPOMEKYTOUHBIX pacuéToB, paccykKJI€HHH, MOSICHEHUH, C YKa3aHUEM HCIOJb30BAaHHBIX METOJIOB U
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l'[poue}]ypa MpoBEACHNA OLICHOYHOI'0O MEPONPUATHSA U HeOﬁXO}]l/lele METOAMYECCKHE YKA3AHUSA

dbopmyn. /I3 mposepsieT npemnonaBatens, BEAYIUN MpakTHaeckue 3auaTust. CTyAeHTHl JOJDKHBI BRITOTHUTE M]3
JI0 KOHTPOJIbHOM paboThI o TeMe. 3a kaxaoe /13 BeIcTaBns0TCS 0aibl, MAKCUMANTBHBIH 0alll YKa3bIBACTCS B
pEeUTHHT-IIJIaHE.

Kputepun oneHKH 0JHOTO 3aJaHNS:

3amaHue CYUTAETCS 3aYTEHHBIM, €CIIM BBITOJIHEHO 0oJiee MOIOBUHBI 33 aHUN

Ecnu 3ananue He 3auTeHO, paboTa BO3BpaILACTCs CTYACHTY Ha JOPa0OTKY.

CryneHTBI MOTYT UCTIPaBIATh HEBEPHO PEUICHHEIE 3a/IaHUs U CJaBaTh Ha TIOBTOPHYIO poBepky. [IpenogaBarens
MOXET YIECTh HCIIPABIICHUS U TOOABUTH OAIIIBI K MPEABITY M

DOK3aMeH

«[lMonoxceHue o NnposedeHUU MeKywe20 oyeHUBaHUs U Npomexcymoy4Holi ammecmayuu e TI1Y» npuka3 Ne88/0d om
27.12.2013 2., «Pykosodsauwjue mamepuadssl o0 meKyuw,emy KOHmMpOoio U ycrieeaemocmu, npomexcymoyHoli u umozoeolii
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4ecko2o yHusepcumema (npuka3s Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyieHTy BBIIalOTCSl OUIIETHI, BKIIFOUYAIOIIIE TEOPETHUECKUE BOTIPOCH! U IPAKTHYECKUE 3a/1aHusl.

[Ipenonasarenp, mpoBepHUB pabOTY, B X0JI€ YCTHON OECelbl CO CTYyIEHTOM MOKET 33a]aBaTh BOIIPOCHI 10 CAMOMY
OWIIeTy, a TaK)Ke JIOTIOHHUTEIBHBIC BOITPOCHI IO TEOPUH U MIPAKTHKE. B UTOre CTyIeHT HAOUpaeT UTOTOBBIN OalT 3a
aKk3aMeH, MakcuManbHO 40 6amroB. O1ieHKa 32 TUCITUTUINHY (OPMHUPYETCS KaK HTOTOBasl 3a paboTy B CEMECTpE
9K3aMEH B COOTBETCTBHE C MPUHATOMN IIIKAJIOW OIICHUBAHUSI.

CryneHTHI, HE CAABIINE K3aMEH B CECCHOHHBIN MEPHUO/I, MOTYT TIEpecAaTh €ro B MEPHOIbI JINKBUIAITUN
3aJ0JKEHHOCTEW B COOTBETCTBUE C JEUCTBYIOLIEN MTPOLEAYPOH.

Pe3y.]'H)TaTI>I HpOMe)KYTO‘IHOfI arrecranguu O(l)OpMJ'IHIOTC?I BCOAOMOCTBIO U BHOCATCA B SaLIeTHYIO KHI/DKKy
oOyyaromierocs.




