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1. Poab qucuuniuHbl «Matematuka 2.1» B popMUpOBaHUM KOMIIETeHIHI BHINYCKHHUKA:

SemeHT PesysbTaTel Cocrapisioniie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHI[Hii)
- Kon OCBOEHMUSI
00pa3oBaTeIbHOMI
Cemectp KOMITETeHINH HaumeHnoBanue koMmneTeHIIMI 0011
NPOrpaMMbl (IMCHHUILIAHA, o
npaktika, THA) Kox aHMeHOBaHHe
Bna/:[eeT arrapaToM HHTETPaJIbHOTO UCYUCICHUA U METOJaMU
penieHust OOBIKHOBEHHBIX TU((EpEeHIMANBHBIX YPABHEHUH JIs1
OIIK(Y)-2.B2 OIMCAHUsA, aHAJIN3a, TEOPETUUECKOIO U IKCIIEPUMEHTAIBHOIO
c 5 HCCIICIOBAHMS U MOJCTHPOBAHUS (PHU3MUCCKUX SBICHUHN U
OCOOHOCTB IEMOHCTPHUPOBATH
FISMOHCTPHD IpOIIECCOB

6a30Bble 3HAHHSA B 001aCTH

€CTECTBEHHOHAYYHBIX JUCIUIIINH,

TOTOBHOCTD BBISIBIISITH ‘YMeeT UHTEerpupoBaTh AIEMEHTAPHBIE, KyCOYHO-3aJJaHHbIE U

€CT€gTBCHH0HaY‘iHYf0 CYLIHOCTD OIIK(Y)-2.V2 pa3pbIBHBIC (DYHKIMHU, TPUMEHATh HHTETPUPOBAHKE [T PEIICHUS

IIpO0JIEM, BOZHUKAIOIIUX B X0

. NPHUKJIAJHBIX TCOMETPUYCCKUX U (DU3UYECCKHUX 3aJ1a4
Marematuka 2.1 2 OIIK(Y)-2 mpo(heCCHOHATILHOM JIESTENLHOCTH; P1 P a P b A

NPUMEHATH JJI UX Pa3pelleHust

OCHOBHBIC 3aKOHBI €CTECTBO3HAHMS, OIIK (Y)-z V3 Ymeer peniaTtb 0OBIKHOBEHHBIE Z[I/ICI)(l)epeHLlI/IaJ'ILHLIe YpaBHCHHA

METOAbI MATCMATHYCCKOI'O aHAJIN3a : HepBOFO U BBICIIIUX HOpﬂ,I[KOB

1 MOJEIUPOBaHUsA, TCOPETHUYECKOTO

1 SKCIIEPUMEHTAIIBHOT'O 3 6

HCCITeIOBAHNS OHK(Y)-Z?)Z HACT 0A30BbIC NOHATUA U METOAbI UHTCIPAJIBHOTO UCYUCIICHUSA
q)YHKI_[I/II/I OIHOU U HECKOJIbBKUX NEPEMCHHbBIX

OHK(Y) 2133 3HaeT OCHOBEI TEOPUHN U METOAbI PCIICHUA OOBIKHOBEHHEIX
' mudepeHInaTbHbIX YpaBHEHUH

2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Kon xonTposinpyemoii

HaumeHoBaHue pa3jena

MeToabl OlleHUBAHUS

Kon HaumeHoBaHue KOMIeTeHIHH (11U ee JHCUUILIMHBI (oL eHOYHbIEe MEePONIPHUSATHS)
4acTH)
P1 YMeTh HHTETPUPOBATh palliOHAIbHBIE, IPOCTEUIINE OIIK(Y)-2 1. HeomnpeneneHHbIi KonTponpHas pabota
HppaloOHaIbHEIC, TPUHTOHOMETPUYCCKUE q)yHKL{HI/I WHTETrpas I/I}]3,
YMeTh BBIYHCIATH ONpEACICHHBIE W HECOOCTBEHHEIC 2. OnpeaeneHHbIN 1 Jx3aMeH
MHTCTpasIbl HECOOCTBEHHBIN MHTErpall
P/I2 | YMeTh HAXOJUTh KPaTHbIC, HHTETPAJIb OIK(Y)-2 3. KpaTHble MHTErpastbl KonTtponsHas pabora

YMeTh HaXoauThb KpHBOHHHeﬁHLIe U TIOBEPXHOCTHBIC

HUHTCIrpaJibl, HaxoJuTb OCHOBHBIC XapPaKTCPUCTHUKHU

4. D1eMeHTbl BEKTOPHOTO
aHaJIn3a

NJI3.
DK3aMeH




BCKTOPHBIX moJiei

5. luddepennmanbupie
YPaBHEHUS U CUCTEMBI

P13 YMeTh  HaxomuTh  pemieHUS  auddepeHImanbHbIX OIK(Y)-2 KontponbHas padora
ypaBHEHHU! MEPBOTO M BBICIIETO MOPSAAKOB M CHCTEM 3.
TUHEHHBIX TUQepeHITHaTFHBIX YPaBHEHUN DK3aMeH

3. lllkana oueHnBaHUsI
[Topsmox opraHu3aly OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTICNIbHBIM JIOKAJTbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHMBaHMsSI PE3yJIbTaTOB 00y4deHHsI B TOMCKOM MONUTEXHHUYECKOM yHuBepcutere (Cuctema olleHHBaHUSA)» (B AEHCTBYIOLIEH peaakium).
Hcnonb3yercss OalibHO-PEUTUHIOBasi CHCTEMa OIICHHBAHHUS pPe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yuebHoU gesrtensHocTH (M3yuenue aucuuiumH, YWPC, HUPC, kypcoBoe mnpoekTUpoBaHUE, MPAKTUKHU) OINpelesieTcs CyMMOW OalioB IO
pe3yibpTaTaM TeKYIIero KOHTPOJIS M TPOMEKYTOUHOM aTTECTalluu (MTOroBasi peMTUHTOBas oreHka — Makcumym 100 6amioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia Jj1sd OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHeHHs 3a1aHuA|CO0TBETCTBHE Tpa)ll/lIIMOHHOﬁ OIICHKE Onpeneﬂeﬂl/le OLICHKH
90% + 100% «OTINYHOY OTiarYHOE NOHMMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIC YMEHHUS M BIIaICHHE OIBITOM ITPAKTHUECKOH JIeITeIbHOCTH
70% + 89% «Xoporoy» JlocTaTo4HO NOJIHOE IIOHWMAaHUE MPEJAMETa, XOPOIIUE 3HAHNUSI, YMEHHS U OIBIT IIPAKTUYECKOMN JIeSITeIbHOCTH
55% + 69% «Y 1oBi.» [TpuemsieMoe MOHMMAHHUE MPEAMETA, YIOBISTBOPUTENIbHbIE 3HAHHS, YMEHUSI U OMBIT IPAKTHIECKOH IS TEIbHOCTH
0% + 54% «Heynosi.» Pe3ynbraTel 00y4eHNs] He COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHUAM
[IIxana 15 OLIEHOYHBIX MEPONPHUATHI dK3aMEHA
% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/IaHUil DK3aMeHa 0asL1 Tpa}munonﬂoﬁ OIICHKE Onpeue.ﬂenue omenKH
90% + 100% 36 + 40 «OTINYHOY OTaryHOE NOHMMAaHKE TPeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIC YMEHUS M BJIAJICHHE OMBITOM ITPAKTHYECKO# JIeTeIbHOCTH
70% + 89% 28 + 35 «Xoporio» JlocTaTo4HO NOJIHOE TIOHUMAHHUE MTPEAMETa, XOPOIIUe 3HAHUS, YMEHHS U OIIBIT IPAKTUYECKOMN JIeSITeIbHOCTH
55% + 69% 22 +27 «Y IOBIL.» [IpuemneMoe NOHUMaHHUE MPEJMETa, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOM AESTEIBHOCTH
0% + 54% 0+21 «Heynosi.» PesynbraTel 00y4eHNs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUSIM




4. TlepeyeHb THUNOBBIX 3aIaHUI

OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1 | KonTposbHa
s paboTta

KonTpoubsnas pa6ora Nel no teme «HeonpenesieHHbIH HHTErpa»
BAPHUAHT Nel

xdx sin  3xdx dx

1 [ —— . 2. | ——. 3 f—
j\/2x2 +3 IS\/cos4 3x IarCth(1+ x%)
ZXd ]
4. jeezx +X2 . 5. [xv/1-x?dx. 6. [(1+Xx)sin2xdx .
.4
7'J X xd>3< - . g ¢ SIn 6x dx. 9'j Jxdx .
(X+1)(x+3)(X+5) cos °Xx \/x>3+4

KonTtpoabHnas pa6ora Ne2 no teme «OnpeaesieHHbI HHTErpamn
BAPHUAHT Nel
1. BeruucauTe onpeaeneHHble HHTETPAJIbL.

Vs 1
a) j(2x+sin 2x)dx 6) J.\/4X—2dX
° %

1 3
X d
B) !xe r !xzjx

2. BerunciauTh HeCOOCTBEHHEIC HUHTCTpaJIbl WJIKM YCTAHOBUTDH UX PACXOAUMOCTD!:




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

o]

x2dx tIn x
——dx
S 6) ! ~

3

3. BeruucauTs mionaab GUrypsl, OrpaHHYeHHON JIMHUSIMHU:
3 2
a) y=x, y=x, x=-2,x=1.

6) p=3-2c0s P, 13:%

T
4. BeraucnuTh JUIMHY 1yrd KpuBoit  y = 1-Insinx, orx =0 g0 x = Z

KontpoabHas padora Ne3 mo treme «KpaTrHblie mHTErpaib»
BAPUAHT Nel

1. W3meHuTH NOPSIOK UHTETPUPOBAHMUS:

1 4-x
J.dx I f(x,y)dy
0 X—4
2. PaccraBuTh TpaHHIIBI HHTETPUPOBAHUS

Hf(x,y)dxdy D yex, y=2x xty=6
D

3. Haiitu miomans Gurypsl, orpaHU4eHHON JTHHUSAMU: X2+ y2 -2x=0,
y=x, y=0.

4. Haiitu 00beM Tesa, OrpaHUuYE€HHOT0 YKa3aHHBIMU TTOBEPXHOCTSIMU:
x2+y2—8x=0, X2+y2222, z=0.




OneHovHbIe
MePONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

5. Haiitu Maccy Tena, orpaHM4€HHOTO MMOBEPXHOCTSIMU :

X2 +7°=1, y=0, y=1,ecim p(X, y,z) = k(X* + y* + Z9).

KonTtpoJsbHnas padora Ned4 mo Tteme «JjieMEeHThI BEKTOPHOI'0 AHAJIM32»
BAPUAHT Nel

1. BbumcauTh KpUBOAMHENHHBIN unTerpan 1'° pona
J'(l+x2)dl,r11e L:x*+y*=ay .
(L)
2. Bbrumcauts paboTy cuioBoro mnosis. [[poBEpUTh 3aBUCUT JIM MHTETPAJ OT TPAEKTOPUH HHTerpupoBanus? Eciu ne
3aBUCHUT, TO YIPOCTHTH BHIYHMCIECHHS.
[y —Ddx + x*y*dy, rae L : AB; A(1,0); B(0,2).
(L
3. BrlYMcanTh MOBEPXHOCTHBIA MHTErpal _U dS, rae S — yacTh IIOCKOCTH
(S)
X+ Y+ Z=a, 3aKII04YeHHas B IEPBOM OKTAHTE.
4. Haifit IOTOK BeKTOPHOTO monst A =4i —9] uepes BHEIIHIOI CTOPOHY HOBEPXHOCTH
mapaboon1a BpameHus Yy = X° + Z°, orpaHud. TIOCKOCThio Yy =4, pu X <0,2>0.

yDk. divA=? ,rotA=?

5. A=(x+In[z)i +(y+Inx|)j+(z+In

Bapuanr Ne 1
KonTtposabHnas padora Ne 5 no teme «/luddepenunanbubie ypapHenus 1 —ro nopsiaka»




OneHovHbIe
MePONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

1.

Onpenenurs THI M HANTH 001Me PellIeHHUsI IaHHBIX YPABHEHMIL:
3. (y+yInx)dx— (x—xy)dy =0.
5 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (2 + 2 )dx+ (x2y - X)dy = 0.
y2 y3

2. HaiiTn yacTHbBIE pellIeHUs1 YPABHEHMI:

4, xy'—y:xtg(%j, y(@) =1.

5. eYdx=(2y-xe¥)dy, y(-1)=0.

KonTpoubsnasi pabéora Ne 6 mo teme «/Iudpdepennnanbubie ypaBHeHHsI BBICIICT0 MOPSAAKA M cucTeMbl J[Y»

I) OnpenequTh THI M HAWTH 00IIUeE PeLIEHHSsI JAHHBIX YPABHEHMIA:
1) y=y'+x.
X

" ! e
2) ¥y'-2y+y=—.
X
1) Pemuts 3anauy Komm:
1) yy'+(y)'=0. y@®=1y@®=1
2) y'-y'=e"+2x. y(0)=1 y'(0)=1.

dx

i y’
3) 1 x(0) =1; y(0) = -1,

E:




OneHovHbIe
MePONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM




O1eHOYHbIe
MepPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

U3,

IlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.

JAIAHME N 13 Bapuanr 1

CKBJ'IFIPHUE W BEKTOPHDE noneg

1. Husrrw paboty rmaosoro nosas P [z® +29) - i y® — 2z) ,l- BIOE

ayra Epmeon Loy = 2 — i. memay Torg s Al—4 ) w0 B(D: 2).

2, Hagre pabory cuaosoro nosas Feziioe. .l_ +u: i BIOE
ayrm Epmeoit L oz =Jcost, g=4. z=3dsint, te [0 w2

3. Hanre notow mes TopHoTo noas A depe noBepIHOCTE & B CTOPOHY BHEIIHCH HOpMBTR

1) 4= {2: w -3z}, &— =mcrs maockocTm z4y 4z = 1.

BEIPEIRHEOGR EOOPARHATHEME TUI0CEOCT SME.
2) A= (3= + 2] P e ||-+ &k & — monmss MOBEPXHONTh EGHYCH
2yt =t s =4

3) A=t itz ,l_+ 22k, §— monuas NOBCPXHOCTE TeTREPTH
nepabomomae 2 4 y¥ =z, z =1 z=0, gy =10

4. HafiTo Mofy s GnpEyIsnmm BeETOPHOro Tols A paom korTYpa L
1 A= {y (=49}

L — poutyp tpeyroabEmEs SABC
o mepmmeEsMpr B rowesx  A(20 0) B2 2)0 O 2).

2] .4-. B E-+ 2zz ,l-+ FET l.- L — amems nepecetdeHRA Doaychephl
z=4/25 —2? — % moommmEnpe 2° 4yt = 0.

5. Uposepnte. Gyaer an sexropoe moae A = {2z 4z 2y of — 22}
noTeHORATEEEM. B cayeiae nomomn reAnHOTO 0TEETRE HAATH €00 MOTCHINAI.

6. HocTponts auemn yposes ceanapeoro noas e g) =y — Ve + 2

T. Heftrn npoamapoaeye cEmrapaoro moaa U (g ) =41nld + f] — Bz
Bromme M,(1: 1) 1) B anopasacrmn seerops 4 = {4: -2 3}

B. HafiTw BeANMRHY N HANPRRICHRWE BETOPR HARDOJARILCH CEOPOCTH AIMEHCHNS TOMICPHE-
Tla e = % By oE)EE

rypuoro moma  I'(a g oz) = (2" 4y + 57

Browese My(I: 1t 1) m M —2: 1)




OneHovHbIe
MePONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

DK3aMeH

[IpuMepbl 3a/]laHUI Ha 9K3aMeH

TIIY JK3aMeH Kypc 1
buaer Ne X
1. JIBOVHOW MHTETpaa B AEKAPTOBOM U MOJISIPHOU CUCTEMAX KOOPAMHAT.
2. Boluncnenre moToka BEKTOpa 4epe3  3aMKHYTYyK0 1oBepXHOCTh. Dopmyna
Octporpanckoro — ['aycca.
3. Pemnts uHTErpasibl
X RS
a) I‘dx ; 6) J‘ﬁdx .
V4 —x? s (5X° +2)
4, Brruncnuts miomaas GUrypsl, OrpaHUHueHHON JIMHUSAMU
2y =+/x, 2xy =1, x=16.

5. PaccTaBuTh Tpenenbpl WHTETPUPOBAHUS B JBOWHOM HWHTETpalie ” f(x;y)dxdy mo

(D)
obmactu (D), orpaHndeHHol muHMAME Y =5—X°, y=1.
6. PaccraButh npeziesibl MHTETPUPOBAHUS B TPOMHOM HHTETpalIe J I I f(X;y;z)dxdydz mo

V)
obmactu (V) , OorpaHUYCHHOM MOBEPXHOCTSIMHU

a) Z=+X*+y°; 6) z=2-x"—Y°

B UMWJIMHAPUYECKON CUCTEME KOOPIUHAT.
7. HaiiTn NOTOK BEKTOPHOTIO MOJIs

A=(X=Y)i+(2x+Y)]+(x2+2z+4)k
Yepes 3aMKHYTYIO TOBEPXHOCTh X +2°=4, y=1, y=3

8. HaiiTu UUpKyJIANUI0 TJIOCKOTO BEKTOPHOIO TOJIS A= (X+ 2y)T+ (y— X)] BJ10JIb




OneHovHbIe
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

KOHTypa X° + Y° =9, 06X0MMOTO B MOJI0KUTEIHLHOM HANPaBJIECHHH, UCTIONB3ys hopmyny I'puna.

Q. Havitu rpaguenT ckaaapHOTO Mo
2

U(x;y;z)= zX——yl B Touke M,(1-1;2).

10. Pemmmts 3amauy Komu y'—X =4x4, y(1) =1
X

11. Pemmwmts ypaBHEHUE

L+x)y"+y'=0

IlepedyeHp BOOPOCOB, OTBETHI HAa KOTOPHIC JAIOT BO3MOXKHOCTH CTYIACHTY IMPOASMOHCTPHUPOBATh, a IPEIOAaBaTEIIO
OLICHUTH CTCIICHL YCBOCHHUA TCOPCTUYCCKUX U d)aKTI/I‘IeCKI/IX 3HAHUM HA YPOBHE 3HAKOMCTBA

HeonpeneneHHblii HHTErpaJ

Onpenenenne 1epBooOpa3HO (YHKIMM W HEONPEAENeHHOTO WHTErpana, ero TEeOMETPUYECKHH CMBICH, KPUTEPH
MPaBUIIBHOCTH PE3YJIbTATa HEONPEICICHHOTO HHTETPUPOBAHUSL.

Tabnuira OCHOBHBIX HEOTIPEACICHHBIX HHTErPAJIoB.

CBolicTBa HEOMPEACTICHHOTO HHTETPAIA.

CBOICTBO MHBAPUAHTHOCTH OCHOBHBIX (DOPMYJI HHTETPUPOBaHUs. MeTo I O/IBEACHUS 1101 3HAK Au(depeHIraa.

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

MeTo/1 3aMeHbI IEPEMEHHOM B HEOIPEeIeICHHOM MHTerpanie. OCHOBHOM NPUHIUI BBIOOpA MOIXOAsIIEH oACTaHOBKU. Cxema
MPOBEJICHUS 3aMEHBI IEPEMEHHOM.

AnrebpandecKkue TOJICTAHOBKY MTPH HHTETPUPOBAHUN UPPATMOHATBHBIX (DYHKITHIA.

TpuroHomeTpruveckue MoICTAHOBKH ITPH HHTETPUPOBAHUN UPPALIMOHAIBHBIX (DYHKIIAH.

CxeMa pa3jioXeHWs panuoHaIBLHOW MpoOM Ha MpocTeimue ciaraeMble. VHTErpupoBaHWE TPABWIBHBIX W HEMPABUIHHBIX
poOeit.

WuTerpupoBaHyie TPUTOHOMETPUICCKUX PYHKINH, YHUBEpCAIbHAS U TAHTCHIIMATIbHAS ITOJICTAHOBKH.

Hebepymuecs nHTErpaibl, UX MPUMEPHL.

OmnpenesieHHbIN HHTETPAJI

Cxema cOCTaBIIEHUS HHTETPAIBHON CYMMBI M OIIPE/IIIEHHOT0 WHTeTpalia I JaHHOW ()YHKIIMH B JAHHOM HHTEpPBAJIE.
['eomeTpuyeckuit CMbICI ONPEAEICHHOTO HHTErpaa.




OneHovHbIe
MepOonpHATHS

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.

dopMyIIbl AJI BEIUMCIICHUS TUIOIAJACH MIIOCKUX (UTYp, 00BEMOB TeJI IO IIONIAId MOMEPEYHOr0 CEYCHUS U TEJl BPAIICHUS,

JJIMH AYT IUNIOCKUX KPUBBIX U Hnomaz[ei/i IMMOBECPXHOCTHU BpalllCHHA.

[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 IBOMHOI'O UHTErpaja.

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 cocCTaBlieHHS WHTETPAIBHOW CYyMMBI Ui (YHKIUM TpeX IEPEeMEHHBIX B HEKOTOPOH 00JacTH TpEeXMEpHOTrO
MIPOCTPAHCTBA.

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.

CxasnsipHoe M BeKTOpPHOE IoJie
e Omnpenenenre ckaIgpHoOro nos. [Ipumepsl CKpaIsipHBIX TOJEH.




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, (PU3NMYECKUI 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.

ITonsTre poTopa BeKTOpHOro 1ojsi. PopMyiia HaX0XKACHU POTOpa.

®opmynsl Crokca u 'puHa, X CMBICT.

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

ConeHoupansHoe 10j1e, MOHATHE BEKTOPHOM TpyOkH. CBOIicTBa COIEHOUAAIBHOTO MOJS.

I'apmoHHMYECKOE BEKTOPHOE ITOJIE U €I0 CBOMCTBA.

Oneparop 'amunbrona. 3amuch ¢ moMomsio oneparopa ['amunsToHa AuddepeHaIbHbIX BEKTOPHBIX OIepaliii MepBoro
MOPsIIKA.

e Omneparop Jlannaca, rapMoHnYecKre QyHKIHH.

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 Ha3bIBAOTCS OJJHOpOIHBIMU? Kak oHM perratorcs?
Kakne oObikHOBeHHBIE MU depeHIInanbHbIe YpaBHEHHS MIEPBOTO TOPSIKA HA3bIBAIOTCS JTUHEWHBIMU? [lepedynciante METOMbI
penieHus

Kak pemraercs ypaBuenue bepaymnnun?

Kakne oObIkHOBEHHBIE IU(GEepeHIIMATEHBIE YpPaBHEHWS IIEPBOTO TMOPSAKA HA3bIBAIOTCS YPaBHEHHSMHU B  IIOJHBIX
muddepennunanax? Kak onn permarorcs?

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

[epeuncnure OCHOBHBIE THIBI OOBIKHOBEHHBIX JH(PQEpeHINATBHBIX YPaBHEHHH BBICHIMX MOPSJIKOB, JOMYCKAOIINX
MTOHIKEHHE TTOPAIKA.

Haiite onpenenenue TMHEHHOro nuddepeHnanbHbIe ypaBHEeHUs N - To nopsijka. [lepeuncinure 0CHOBHBIE CBOWCTBA YaCTHBIX
pelIeHni OJHOPOJHOTO YPaBHEHMSL.




Ouenoynble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM
MepOonpHATHS

Chopmynupyiite TEOpEMBI 0 BpOHCKHAHE.

¢ Cdopmynupyiite TEOpEeMy 0 CTPYKType OOIIEeTO peleHus] HEOAHOPOAHOTO JINHEHHOTO ArdepeHansHbIe ypaBHeHHS
B dwem coctout meton Jlarpamka OTHICKAHHMS YacTHOTO pEIICHWS HEOIHOPOTHOTO JIMHEHHOTo uddepeHnnaTbHbe
ypaBHEHUs?

e (Cxema moctpoeHHs (hyHIaMEHTAIFHOW CHCTEMBI pPENICHHH OIHOPOIHOTO JTHUHEWHOTO Iu(QepeHInanbHble YPaBHEHHUS C
TTOCTOSITHHBIMH KO3 PHUITCHTaMH

e [lepeuncnute MeETOABl OTBHICKAHHMS YaCTHBIX pEIICHWH HEOTHOPOAHOro JHHeHHoro auddepeHIranbHbIC ypaBHEHUS C
MOCTOSHHBIMHU KO3 QHUINECHTAMH

e JlaiiTe onpeseneHne HOPMAITLHOW CHUCTEMBI OOBIKHOBEHHBIX MH(depeHIINANBHBIX yYpaBHEeHUH N-ro nopsaka. ChopMmymupyiite
3agavy Komu 1uist Takoi CHCTEMBI.

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

5. MeToaunuecKkue YKa3aHu4 110 nmpoueaype ounCcHuBaHusd

OueHovHbIe MEpoOnpPUATHS l'[poueuypa MPOBEACHUHA OLICHOYHOI'0 MCPONTPUATHH H Heo0X0MMbIe METOTHYECKUE YKazaHus

1.

KonTponbnas padora B cemectpe cTyzneHTHI BBITONHSIOT 4 KOHTPOJBHBIX PadOT, coaepKaHUEe KOTOPHIX OXBATHIBAET BCE AMCLUILIMHBL
Kaxxnomy cTynenty BeiaeTcst cBoii BapuaHT. KoHTposbHBIE pabOTHI MPOBOASTCA B YacChl MPAKTUYECKUX 3aHATHN. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHUMalbHBI Oami oOIpenensercd B COOTBETCTBHE C PEHTHHI-TUIAHOM
JUCLUIUINHBIL.

Kpurtepumn oueHku 3a1aHusi:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUECM MAKCUMAJIBHOT'O 68..]'1.]'[3, npeaAyCMOTPCHHOTI'O 3a
HCC B COOTBCTCTBUC C peﬁTHHF- IJIaHOM, Ha OOJIFO BEPHO BBIITOJIHCHHBIX SaHaHHﬁ.

N3 B cemectpe ctyaents! BemnonnstoT 5 /13 no Bcem pasaenam nporpaMMbl JUCHUIINHBL. Y KaX/I0TO CTy/IEHTA B
rpymnre cBoil Bapuant UJ13, Homep BapraHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPyTIIBL.

[IpenonaBarens oOecriednBaeT CBOEBPEMEHHOE MOIyUeHHE CTyieHTaMu BapuanToB M/13, a Takxe

MPEJOCTABIISIET AIIEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bce N/13 pa3menieHsl B 3IEKTPOHHOM Kypce T10
JTUCIIUTIIINHE.

W13 BBINONHSAIOTCS B OTACIBHOM TETpaau, MpH 0POPMIIEHUH KaXXI0ro 3afaHusl 00s3aTeNIbHO YKa3bIBACTCS €ro
HOMED, IPUBOJUTCS KPATKO YCJIOBHE KaXJI0TO 3aaaHusl. Pemenne kaxx1oro 3a1anusi JOHKHO OBITh MOAPOOHBIM, C
BKJIFOUEHUEM MPOMEKYTOUHBIX pacuETOB, pacCy kJIEHHH, MOSICHEHNH, C YKa3aHUEM HCITOJIb30BAaHHBIX METOJIOB H




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsi OLEHOYHOT0 MEPONPHUATHS U HEOOX0JMMbIe METOUYECKHE YKA3AHUS

dbopmyi. /I3 mpoBepsier npenoaaBarenb, BEAYIIHA TpakTHueckue 3aHaTis. CTyJISHTHI TOJKHBI BRIMOIHUTEL M]3
JI0 KOHTPOJILHOU paboThI 10 Teme. 3a kaxpoe /I3 BeICcTaBIsA0TCS 0aUIbl, MAKCUMATBHBIN OaJll yKa3bIBaeTCs B
pEeUTHUHT-TIJIAHE.

KpuTepun oueHKH 0JHOT0 3a1aHUSA:

3amaHne cYUTaeTCsA 3a4TEHHBIM, €CJIH BHIIIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH

Ecnu 3a1anne He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha T0Pa0OTKY.

CryaeHThl MOTYT HCTIPABIISATH HEBEPHO PEIICHHBIC 33a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPoBepKy. [Ipenonasarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TTPEIBIIYITIM

DK3aMeH

«[lMonoxceHue o NposedeHUU MeKywe20 oyeHUBaHUA u npomexcymoyHoli ammecmayuu e TIY» npukas Ne88/0d om
27.12.2013 2., «Pykosodawjue mamepuasnsi N0 meKywemy KOHmposio u ycrnesaemocmu, npomexcymoyHoii u umozaoeoli
ammecmayuu cmydeHmoe TOMCKO20 noaumexHu4eckKoz2o yHueepcumema (npukas Ne77/0d om 29.11.20112.)»)

Ha sk3amMeHe CTyIeHTY BbIIAIOTCS OUJICTHI, BKITFOUAIOIUE TCOPETUUSCKHUE BOIPOCHI U MTPAKTHYECKUE 3a/IaHusl.

[IpenonaBarens, NpoBepuB padoOTy, B X0J€ YCTHOW Oecebl CO CTYACHTOM MOXKET 3aJ1aBaTh BONPOCH! II0 CAMOMY
Ousery, a TakkKe JOMOJHUTENFHBIE BOIPOCH [0 TEOPHUHU M TIPAaKTUKE. B uTore cTyIeHT HabupaeT UTOrOBbIN Oa 3a
9K3aMeH, MakcuManbHo 40 OamioB. OLeHKa 3a AUCHUILIMHY HOPMHUPYETCsl KaK UTOroBast 3a padoTy B CEMECTpe U
9K3aMEH B COOTBETCTBHE C IPUHSTOMN LIKAJIONW OLIEHUBAHUSL.

CrTyneHTsl, He cIaBIINE DK3aMEH B CECCHOHHBIN NEPHOA, MOTYT NEPECAATh €ro B EPHObI TUKBUAALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C AEUCTBYIOIIEH ITPOLIEypOi.

Pe3ynbTaThl MPOMEXYTOYHOM aTTeCTaluu OOPMIISIOTCS BEIOMOCTBIO M BHOCSTCS B 3a4€THYIO KHUXKKY
oOyuarolerocs.
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