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1. Poab qucuuniauHbl «Matematnka 2.1» B popMHUPOBAHUH KOMIIETEHIHI BbIMYCKHUKA:

DJIeMeHT Lt Cocrapisiioniie pe3yJbTaTOB 0CBOeHHs (1eCKPHITOPbI KOMIIETeHIHA)
- Kon OCBOEHHUSsI
obpasosareikHoii CeMecTp | KOMIETeHIHH HaumenoBaHue KOMIIETEHIHH OOIl
nporpamMmmbl (zmcuunnm-la,
npakTika, THA) Kox HaunmeHoBaHue
Bnageet annapaToM HHTErpaJIbHOTO UCUUCICHUS U METOJIaMU
petieHust OOBIKHOBEHHBIX qu(epeHINANEHBIX YPABHEHUH IS
OIIK(Y)-2.B2 OIIMCAHHUs, aHAJIN3A, TEOPETUYECKOrO U SKCIICPUMEHTAIbHOIO

WCCIICIOBAHUS U MOACIMPOBAHUS (PU3NUCCKUX SBICHUAHN U

CriocoGHOCTb IEMOHCTPUPOBATH [POLECCOB

6a30BbIe 3HAHHSA B 00TaCTH

€CTECTBEHHOHAYYHBIX NUCHUILINH,

FOTOBHOCTb BBIABJISTH ‘YMeeT UHTETpUPOBATh AJIEMEHTapHbIE, KyCOUHO-331aHHbIE U

eCTeGCTBeHHOHay‘IHYIO CYUIHOCTh OIIK(Y)-2.Y2 | pa3psBHBIC (GYHKINH, IPUMEHITh HHTETPUPOBAHUE IS PEIICHH

IIPpOOJIEM, BOSHUKAIOIINX B XO€

N MIPUKJIATHBIX TEOMETPUIECKUX U (PU3UUECKUX 3314
Maremaruka 2.1 2 OIIK(Y)-2 Hpo(heCCHOHAIBHON AeATEIbHOCTH; P11 P - P b A

TIPUMEHSATD JJIS UX pa3penieHus

OCHOBHBIE 3aKOHBI €CTECTBO3HAHN, ONK(Y)-2.Y3 YMmeert penats 0ObIKHOBEHHBIE (D (hepeHnnanbHbIe ypaBHEHHS

METOJAbl MATEMATHYECCKOI'0O aHaJIu3a : HepBoro U BBICIIIUX HOpﬂ,Z[KOB

1 MOJCIUPOBAHMA, TCOPETUICCKOTO

1 SKCIIEPUMEHTAIBHOT'O 3 6

S OTK(Y)-2.32 HaeT 0a30BbI€ OHATUS U METObI MHTETPAJIBHOTO UCUUCIICHHUS
(DYHKIMH OJTHOW M HECKOJBKUX MEPEMEHHBIX

OTK(Y)-2.33 3HaeT OCHOBBI TEOPUU U METOJIbI PEIICHUST OOBIKHOBEHHBIX
’ nuddepeHIMaIbHbIX YPaBHEHUH

2. IMoka3zaTeu U MeTOALI OLICHUBAHUS

Il1aHupyeMble pe3y/IbTaThl 00y4eHHs 10 JUCIHHILINHE

Koa xoHTpOIMpYyeMoii

HaunmeHoBanue pa3aeaa

MeToabl OLleHUBAHUS

Kog HaumeHoBanue KOMIIeTeHIMH (MM ee JHCHMIIHHBI (oueHOYHbIe MEPONPHUSITHS)
YaCTH)

P/I1 | YMeTh HHTErpUPOBATH PAllMOHAJBHbIE, TIPOCTEMIINE OIIK(V)-2 1. HeomnpeneneHHbIiH KonTponbnas pabota
UppaIMOHAIBHBIC, TPUTOHOMETPUYECKHE (PYHKIIMU MHTErpa NJ13.
YMeTh BBIYMCIATH ONpPEICICHHBIE H HECOOCTBEHHBIC 2. Omipe/ieNeHHBbIH 1 K3aMeH
MHTCTpaJIbl HECOOCTBEHHBIN MHTErpall

P2 | YMeTh HAXOAMTH KPATHBIC, MHTETpanb! OIIK(Y)-2 3. KpaTHble HHTerpasibI KoHnTtponbHas pabota
VMeTh HaxOAWTh KPHBOJHMHEIHBIE M IOBEPXHOCTHBIC 4. DJleMeHTH BEKTOPHOTO NJI3.
HUHTETPANbl, HAXOAWUTh  OCHOBHBIC  XapaKTEPHUCTHKH AHAI3A DK3aMeH




BEKTOPHBIX TOJIEH

5. luddpepennnansubie
YPaBHEHUSI U CUCTEMBI

PI3 | YMmers  HaxoauTh  pemieHus — auddepeHnanTbHbIx OIIK(Y)-2 KonTponbhas pabota
YpaBHEHWH TEPBOTO W BBICHIETO TOPSAKOB M CHCTEM 3.
JTUHEWHBIX AudepeHranbHbIX YpaBHEHUH DK3aMeH

3. HIkana oueHUBaHUS
[Topsiox opraHu3aly OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHUS B YHUBEPCUTETE PETIAMEHTUPYETCS OTIEIbHBIM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM —
«CucTteMa OllCHUBaHUS pe3yJIbTaTOB 00ydeHHs B TOMCKOM HOnuTeXHHYECKOM yHuBepcutere (Cucrema oleHHBaHMA)» (B ACUCTBYIOIIEH pEeIaKIum).
Ucnonb3yercss OambHO-pEUTUHIOBAsl CHCTEMa OLCHUBAHUS pPe3yJbTaToB 00yueHHs. MToroBas oueHka (TpaJiulUMOHHAs W JIMTEpHAas) MO BUAAM
yuebHoil nesrenbHOCTH (M3yuyeHue aucuumud, YUPC, HUPC, kypcoBoe mNpOeKTUpOBaHME, MPAKTHKH) OIpelenseTcss CyMMOH OaijioB IO
pe3ysbTaTtaM TeKYyIIEero KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluu (MTOroBasi pedTHHroBas olieHKka — Mmakcumym 100 6asioB).

PacnpeneneHHe OCHOBHBIX W AOIOJHHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCPONPUATUA TCKYHIECTO KOHTPOJIA H HpOMeX(YTOqHOﬁ arrecrainun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

PeKOMeHI[yeMaH mKaJjla JJIs1 OTACIIbHBIX OLICHOYHBIX MGPOHpI/IﬂTI/Iﬁ BXOJAHOT'O M TCKYIICTI'O KOHTPOJIA

% BBINOJIHEHHS 32 JaHUS

CooTBeTCTBHE TPAAHIIHOHHOIi OLICHKE Onpenenenne OLEHKH

90% + 100%

«OTINYHOY»

OTInYHOE TOHMMaHHE peaMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMECHHUS U BJIAACHHUE OIIBITOM HpaKTH‘lCCKOfI JCATCIBHOCTH

70% + 89% «Xopormro» JlocTaTo4HO NoNHOE TOHWMAaHHUE MPEAMETa, XOPOIINe 3HAHNS, YMEHHSI U OIIBIT IPAKTHIECKON e TEIbHOCTH
55% + 69% «YmoBi» [TpremnemMoe NOHNMaHKE IPEIMETA, YOBICTBOPUTEIbHbIC 3HAHMUS], YMEHHS M ONIBIT MPAKTUYECKOH JICSITEIbHOCTH
0% + 54% «HeynmoBm.» PesynbraTsl 00y4eHHs! HE COOTBETCTBYIOT MUHHMAIBHO JOCTATOYHBIM TPEOOBaHMSIM
IMxana JJIA OIICHOYHBIX MCpOHpI/IHTI/Iﬁ OK3aMCHa
% BBINOJIHEHHSI IK3aMeH, CooTBeTcTBHE
3aIaHuii DK3aMeHa 0ajn TPaANIHOHHOI OLleHKe Onpenesenne ouenxu
90% + 100% 36 +40 «OtnuyHO» OTIn4yHOE MOHMMAaHKE NPEAMETa, BCECTOPOHHME 3HAHMSI, OTIMYHbIE YMEHHS U BJIaJICHUE ONBITOM IMPAKTUUECKOM JESITENbHOCTU
70% + 89% 28 + 35 «Xopomoy» JlocTaTo4HO MOJHOE MOHUMAHUE NPEIMETA, XOPOIIUE 3HAHUSI, YMEHUS M ONBIT IPAKTUYECKOHN e TEIbHOCTH
55% + 69% 22 +27 «Y1oBi.» [TpuemsaeMoe MOHUMaHUE MPEAMETa, YAOBIECTBOPUTEIbHBIC 3HAHMSI, YMEHHS M OIIBIT MPAKTUUECKOM NeITeIbHOCTH
0% + 54% 0+21 «Heynosn.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM




4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHoYHbIE
MeponpusiTHsI

le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

1 | Kontponbha
s paboTa

KonTpoasnas padora Nel nmo treme «HeonpeneneHHbIH HHTErPa»
BAPUAHT Nel

xdx sin 3xdx dx

1= 2. | F—. 3 [——2—
I\/sz +3 I%/cos“ 3x jarctgx(1+ x%)
ZXd .
4. .[eer +X2 : 5. [xv1-X*dx. 6. [(1+x)sin2xdx .
7 xdx . g ¢S ZX dx. 9, J\/de_
1 3 5
(Xx+1)(x+3)(x+5) cos °x \/x>3+4

KonTpoabnas padora Ne2 nmo teme «OnpenesieHHbIA HHTErPaJDy
BAPUAHT Nel
1. Beruucauts OMpPCACIICHHBIC NHTCTPAJIbI.

1
a) I(2x+sin 2Xx)dx 6) Iv4x—2dx
’ P!

1 3
X dx
xe -
B) r) 2
) T X° + X
2. BBILII/ICHI/ITL HeCO6CTBCHHLIe I/IHTerpaJIBI NN YCTaHOBI/ITB ux paCXOI[I/IMOCTB:
2 x2dx tInx dx
y = o [——
3 X°+ 4 5 VX




OueHoYHbIE
MepOonpusiTHs

l'lpumepl,l THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

3. Beruucauts miomaas GUrypel, OrpaHUuEeHHON JIMHUSIMU:
a) y=x5, y=x% x=-2,x=1I.
6) p=3-2c0sP, p= %

T
4. BeIYuCIUTh JUIMHY Oyrd KpuBoi y = 1- InsSinx, orx =0 10 x = Z

KonTtpoubHnas padora Ne3 no teme «KpaTHble MHTerpaJjib»
BAPUAHT Nel

1. W3meHUTH NOPSIOK UHTETPUPOBAHMUSL:

1 4-x

Jax [ £(x, y)dy

0 X—4

2. PaccTtaBuTh TrpaHMIIBI HHTETPUPOBAHUS

_”. f (Xa y)dXdy D: y =X, y:2x, x+y:6
D
3. HaiiTi mmomans (Urypsl, orpaHMueHHOH MHHUAME: X2 + y? — 2x = 0,

y=x, y=0.

4. HaiiTu 00beM Tesa, OrpaHUuYE€HHOT0 YKa3aHHBIMU TOBEPXHOCTSAMU:
x2+y?-8x=0, x2+y*=z% z=0.

5. Hatitu Maccy TCjia, OTpaHUYCHHOI'0 TOBECPXHOCTAMMU :

x? +22=1, y=0, y=1,ecmm p(X, Y,z) = k(x? + y? + 7).




OueHoYHbIE
MepOonpusiTHs

le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

1.

KonTtpoubnas padora Ned o teme «1eMeHThI BEKTOPHOI'0 aHAJIM32)»
BAPUAHT Nel

1. Bbruaucauth KpUBOJUMHEHHBIN uHTErpan 1™ pona
I(l+x2)dl,rne L:x*+y*=ay.
(L)
2. Bepruaucnuts paboty cuiioBoro nosst. [IpoBepuTh 3aBUCHT JIM MHTETpall OT TPAeKTOPUH nHTerpupoBanusi? Eciu He
3aBHCHT, TO YIPOCTUTb BHIYHCIICHUSI.
_[(xy—l)dx +Xx%y?dy, rme L:AB; A(1,0); B(0,2).
(L)
3. BBIUKCANTH MOBEPXHOCTHBIN HHTETPAI J. J.dS , T7Ie S — 4acTh MI0CKOCTH
(S)
X+ Y+2Z=a,3aKII04eHHas B IEPBOM OKTaHTE.
4. HaiiTi TOTOK BeKTOpHOTO momsi A=4i —9] uepes BHENIHIOI CTOPOHY ITOBEPXHOCTH
napa6osiona Bpamenns Y = X’ + z%, orpaHud. IIockocTeio Y =4, mpu X <0,z >0.

5. A=(x+In[z)i +(y+In|x)j+(z+Iny)k. divA=? , rotA="?

Bapuant Ne 1
KonTtpoubHasi padéora Ne 5 no teme «/{uddepenunanbubie ypapHenus 1 —ro nopsaka»

OnpeaeauTs THI U HAWTH 001Me pelIeHUs] JAHHbIX YPABHEHUI

3. (y+ylnx)dx— (x—xy)dy =0.




OueHoYHbIE
MepOonpusiTHs

le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

2.yt 2X y= 2x?
1+x%7 14+%2
2
3. (xy2 + L)dx + (x2y - X—)dy =0.
2 3
y y
2. HaiiTn yacTHBIE pelIeHUs] yPABHEHHUI:
4. xy' - y:xtg(l), y@) =1.
X

5. eYdx= (2y - xey)dy, y(-1) =0.

Kontposabnas padora Ne 6 no teme «/luddepeHunanbHbie ypaBHEeHUs] BbICHIEr0 MOPsiAka U cucrembl J1Y»

I) Omnpeaeanth THN ¥ HAWTH 00LIME PelIEHHs TAHHBIX YPABHEHHUI:

1) y'=y'+x.

" ! ex
2) Y'-2+y=—.

X
I1) Pemurs 3agauy Komm:

1) w+(y)'=0. yO=1y@®)=L
2) Y-y =e*+2x. y(0)=1 y'(0)=1.

ax

i y1
3) d‘)’} x(0) = 1; y(0) = —1.

a:




OueHoYHbIE
MEpONpPHSITHSI

IIpumepsbl THIOBBIX KOHTPOJIbLHBIX 3aJaHHH

U3,

ITpuMep BapuaHTa MHAMBUIYaJbHBIX 3aJaHHHA.

JAIAHME N 13 Bapuanr 1

CKBJ'IFIPHUE W BEKTOPHDE noneg

1. Husrrwe peboty coaosoro nosas F= [zf 4+ 2y) - i+ (y® — 2z) ,l- BIOE

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

2, Hagrw pabory cmaoeoro nosas Feziioz .l_ +u- i BIOAE
ayrm Epmeoit L oz =Jeost, g=4. z=3dsint, te [0 w2

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

1] A= {2e: uy =3z}, 5— =mers mockoctn 244+ = 1
BEIPEIRHEOGR EOOPARHATHEME TUI0CEOCT SME.
2) A= (3= + 2] P e ||-+ &k & — monmss MOBEPXHONTh EGHYCH
B ryt =zt =4
3) A= itz ,l_+ 22k, §— monuas NOBCPXHOCTE TeTREPTH
nepabomomae 2 4 y¥ =z, z =1 z=0, gy =10

4. Haorn Monyns DRpEyISIAR BOETOPHOND OIS A spom EOHTYpR L
1 A= {y (=49}

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

) A= I E-+ 2zz ,l-+ FETE k. L — awmma nepeceTe N oy fep s
z=4/25 —2? — % moommmEnpe 2° 4yt = 0.

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

6. HocTponte amemn yposea ceanapeoro noas L e: g) =y — Ve + 2

T. Hufrn nponasoaeye ckwtaproro moaa (e o) =41n(d + a?] —Bayz
Bromme M,(1: 1) 1) B anopasacrmn seerops 4 = {4: -2 3}

B. HafiTw BesNMRHY N HANPRRICHRWE BeETOPR HARDOJABILCH 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)




OueHoYHbIE
MepOonpusiTHs

le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

DK3aMeH

[IpuMepbl 3a/JaHUN Ha 9K3aMeH

TIIY JK3aMeH Kypc1
buier Ne X
1. JIBOMHOM MHTETpAJI B IEKAPTOBOU U MOJAPHON CUCTEMAX KOOPAUHAT.
2. BblunciieHne 1MOTOKa BEKTOpa 4epe3 3aMKHYTYI0 IOBEpXHOCTh. Dopmyna
Octporpanckoro — ["aycca.
3. Pemnts nHTErpasibl
3 1 2
X X
0 [k o [ X o
V4 —x? » (5X° +2)
4. Bbrancnauts nuomaas GUrypbl, OrpaHU4€HHOMN JTMHUSMU
2y =/x, 2xy =1, x=16.

5. PaccTaBuTh Mpeaenbl WHTETPUPOBAHUS B JBOWHOM HHTETpalie H f(x;y)dxdy mo

(D)
obmactu (D), orpanuueHHO muEMAME Y =5-X°, y=1.

6. PaccTaBuTh mpejiesibl HHTETPUPOBAHKS B TPOWHOM HHTErpaie Hj f(x;y;z)dxdydz mo
)
obmactu (V) , orpaHHYEHHOMN MTOBEPXHOCTAMHU

a) Zz=+/X*+Yy?; 6) z=2-X"—-y°

B [IWIMHJPUYECKON CUCTEME KOOPIUHAT.
1. Haiiti moTOK BEKTOPHOTO IMOJIA

A=(X—=V)i+(2x+Y)]j+(x*+2z+4)k
yepes 3aMKHYTYIO IOBEPXHOCTh X° +2° =4, y=1, y=3

8. HaifTi LUPKYISILMIO IUIOCKOTO BekTopHoro momsi A=(X+2y)i+(y—X)j Broms




OueHoYHbIE
MepOonpusiTHs

le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

KOHTypa X’ + Y =9, 06X0{MOTr0 B TIONOKHUTEILHOM HaMpPaBICHNH, HCTIONB3ys GopMmyy I'puna.

9. Haiitu rpagueHT CKasipHOro o
2

U(x: y;z):X—yl B Touke M,(L-12).

10. Pemmts 3amauy Komn y'—X =4x%, y() =1
X

11. Pemmth ypaBHEHUE

AL+x)y"+y'=0

HGDG‘ICHB BOITPOCOB, OTBETHI HAa KOTOPLIC JAaOT BO3MOKHOCTH CTYJACHTY NPOACMOHCTPHUPOBATH, a4 IMPCIoAaBaTCIIIo

OLICHUTD CTCIICHL YCBOCHHA TCOPCTHYCCKHUX U (baKTI/I‘{CCKI/IX 3HAHUM Ha YPOBHE 3HAKOMCTBA

HeonpenaeneHHblii MHTErpaJ

OmpeneneHnue TepBoOOpa3HON GYHKIIMA W HEONPEACIESHHOTO HHTETpaia, €ro TEeOMETPHUYECKHH CMBICH, KpPUTEPHi
MIPaBUILHOCTH PE3YJIbTaTa HEOTIPEICIICHHOTO NHTETPUPOBAHUS.

Tabnuiia OCHOBHBIX HEOIPE/ICIICHHBIX HHTEIPAJIOB.

CBolicTBa HEOIPEIEJICHHOTO UHTETPaia.

CBOICTBO MHBAPUAHTHOCTH OCHOBHBIX (hOPMYJI HHTETPUPOBaHUsA. MeTo 1 OIBEACHHUS 101 3HAK AuddepeHiuraa.

Meron unTerpupoBanus o 4yactsiM. OCHOBHBIE THUITBI HHTETPAJIOB, OEPYIIUXCS METOAOM WHTETPUPOBAHUS TI0 YACTSIM.

Merton 3aMeHBI IEPEMEHHON B HeolpeaeaeHHOM uHTerpaine. OCHOBHOW MPUHITUI BEIOOpA MOAXOAMIIEH MOACTaHOBKH. Cxema
MIPOBEACHUSI 3aMCHBI IEPEMEHHOM.

AnreOpandeckue MMoACTAaHOBKY MPU UHTETPUPOBAHUH UPPAITUOHATBHBIX (yHKITHIMA.

TpuronomeTpudeckre NOJCTAHOBKY ITPU WHTETPUPOBAHUN UPPAIIMOHAIBHBIX (DYHKIIHA.

Cxema pa3lioKEHUs PalMOHATBHOW JPOOM Ha TpOCTeWInne ciaraemble. VHTErpUpOBaHHE MPABHIBHBIX U HEMPABUIBHBIX
Ipobei.

WuTerpupoBanne TPUTOHOMETPUUECKUX (PYHKINH, YHUBEpCAIbHAS U TAHTCHIIMATIbHAS MOJICTAHOBKH.

Hebepymuecst uHTETpabl, UX IPUMEPHI.

OnpeaesieHHbIH HHTErpaJj

CxeMa COCTaBIICHUS WHTETPATLHON CYMMEI M OTIPEICIICHHOTO HHTETpalIa I JaHHOW (PYHKIMY B TaHHOM MHTEpBae.
I'eomeTpuueckuil CMbICI ONIPEACIICHHOTO HHTErpaia.




OueHoYHbIE
MepOonpusiTHs

l'lpumepl,l THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

Teopema cymecTBOBaHHUS ONPENEICHHOTO HHTETrpaa.

CBoiicTBa onpeeIeHHOTO HHTerpaja.

Teopema o cpeHEM 3HAUEHUH IS OTpeiesieHHoro naTerpana. Cpenanee 3HadeHne (yHKINH B HHTEpBaJe.

Teopema o mpou3BOHON UHTETpAJIA 110 TIEPEMEHHOMY BEPXHEMY IpEJIey.

®dopmyna HerotoHa — Jletioaumna. CXOACTBO U pa3auvre ONPeIeIeHHOT0 H HeOIPEISIICHHOT'0 HHTETPajIoB.

MeTop! BEIYUCIICHUS OIIPEIeNIeHHBIX HHTETPAIOB (HETIOCPEICTBEHHOE, MHTETPHPOBAHKE TI0 YaCTSAM, 3aMEHBI IIEPEMEHHOM ).
Omnpenenennie HeCOOCTBEHHOI'O HWHTETpalia MO0 OECKOHEYHOMY MPOMEXKYTKY, €ro TeoMeTpudeckuid cmbicia. CXoIuMocCTh
HECOOCTBEHHBIX HHTETPAJIOB 1-T0 pojia, MPU3HAK CPAaBHEHUS.

Omnpenenennie HECOOCTBEHHOTO HHTErpaja OT HEOTPAaHWYEHHOW (YHKIMH, €ro TeoMeTpHdecKuil cMbici. CXOIMMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 2-TO poJa, IPU3HAK CPaBHEHHUSL.

DopMyITbl AT BEIYMCIECHHS TUIOIIAACH TIOCKUX (HUTYp, 0OBEMOB TeJl MO IUIOMIAH MOMEPEYHOT0 CEUYEHHs U Tell BpaIleHHs,
JUIMH IyT TUIOCKUX KPUBBIX U IJIOLIAJCH MOBEPXHOCTU BpAIllCHHUS.

[Ipumeps! puznyecKux 3aad, pelieHrs KOTOPBIX CBOAATCS K BEIYUCICHUSM OIPEICICHHBIX WK HECOOCTBEHHBIX HHTETPAaJOB.
KpartHble nHTErpaJibl

e (xema COCTaBJICHHS HHTETPAITBHON CYMMBI TS (PYHKITHMH IBYX TIEPEMEHHBIX B TAHHOM IIOCKOM 00JIacTH.

e OmnpezaeneHue ABOMHOTO HHTETpaia U €ro FTeOMETPUUYECKUNA CMBICIT

e (OcHOBHbIE CBOMCTBA JBOMHOI'O UHTETpaa.

o ChopMmynupyiiTe TeopeMy O CpeaHeM 3HadeHWH (YHKIUH B IIOCKOW 00JIacTH, CHOPMYIHpPYHTE €€ TeOMEeTpUISCKUN
CMBICI.

[lorsiTHIE OBTOPHOTO WMHTErpayia, BHIOOP TOpsAKa HMHTETPUPOBaHUS. BhIuncieHne MBOWHOTO WHTerpajia B JE€KapTOBOM
CUCTEME KOOp/AMHAT.

e 3aMeHbI IEPEMEHHBIX B JBOWHOM HHTErpaje. SIkoOuaH rnepexosa OT IeKapTOBBIX KOOPJMHAT K MOJISPHBIM.

e (Cxema repexo/ia B IBOTHOM HHTETpajie OT €KapTOBBIX KOOPAWHAT K MOJISPHBIM.

e [lpunoxkeHus ABOMHOrO MHTErpaa.

e (CxeMa COCTaBJICHUS HWHTETPAIBHOM CYMMBI A (YHKIMH TpeX IMEepPeMEHHBIX B HEKOTOPOW OONacTH TPEXMEpPHOTO
IIPOCTPAHCTBA.

e OmnpenencHue N 3aUIIUTE OCHOBHBIE CBOWCTBA TPOMHOTO MHTErpaa.

e Teopema 0 cpelHEM 3HAYEHUHU B TPOMHOM HMHTETpalle.

e (xema BBIYHCIEHHS TPOMHOIO MHTETpasa B JIEKapTOBOM CUCTEME KOOPAMHAT.

e dopmyna 3aMeHBI IEPEMEHHBIX B TPOWHOM HHTerpaie. lko0uan rnepexoaa oT JeKapTOBBIX KOOPAMHAT K LMJIMHIPUIECKUM

1 CepUIECKIM.
Cxema miepexozia B TPOMHOM MHTETpalie 0T AEKapTOBBIX KOOPAMHAT K IMIMHAPUIECKAM U CHEPUIECKIM.
e TlpunoskeHus TPOMHOIO UHTETpaa.
CkaJsisipHOe M BeKTOPHOeE I0JIe
e Omnpenenenue ckaasipHoro nodis. [IpuMeps! CKpaJIIpHBIX MOJIEH.
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e OmpeneneHne NPOU3BOAHON CKAIIPHOTO MOJs IO HANpaBiCHUIO, €€ (HU3MYeCKHi cMbIca. DopMysa BBIYHCICHUS
IIPOU3BOIHOM IO HAIIPaBJICHHUIO.

[lonsTre rpaanenTa ckansapHOro mois. CBs3b BEKTOpa-TpaueHTa ¢ IPOU3BOIHOM MO0 HANIPABICHHIO.

Omnpenenenue BEKTOPHOTO N0, Pu3ndecKue MpuMephl.

Omnpenenenue u GopMyIia BEIYUCIEHUS TTOTOKA BEKTOPHOTO TIOJS B BEKTOPHOM M KOOPAMHATHON (hopMax.

[lonsTre TMBEPTreHIINN BEKTOPHOTO N0, ee pu3ndecKkuii cMpica. Popmysia sl BEIYUCICHHUS JUBEPTeHIINN.

®opmyna Octporpanckoro — 'laycca B BEKTOpPHON M KOOPIWHATHOW (hopMax IS BBIYMUCICHHUS IMOTOKA BEKTOPHOTO ITOJIS
Yyepe3 3aMKHYTYIO IOBEPXHOCTh, (GPU3NUECKUI CMBICIT (DOPMYIIBL.

@uU3NYECKUN CMBICII HUPKYJISILIMY HA IPUMEPE BEKTOPHOTO TOJISL CKOPOCTEN YACTHLL TEKYLIEH KUKOCTH.

Onpenenenue U GopMyJia BBIYACICHHS HUPKYJIALUN BEKTOPHOTO TIOJISL B BEKTOPHOW M KOOPAWHATHOW (opMax.

[Tonarue poropa BeKTOpHOTO nojst. @opmysia HaX0XKIECHUS pOTOpa.

®opmynsl CTokca u I'puHa, UX CMBICI.

[lorenuumansHoe MoJie, MOTEHNIKAN U ero HaxoxkaeHne. CBoMCcTBa MOTEHIIUAIBHOTO TTOJIS.

ConeHonanbHOE TIOJIE, TIOHATHE BEKTOPHOU TpyOKH. CBOMCTBA CONEHOUAATIHLHOTO OIS,

I"'apMoHnYeCcKOEe BEKTOPHOE MOJIE U €r0 CBOKWCTBA.

Oneparop ['amunbrona. 3anuck ¢ moMouisio orneparopa ['amunsToHa AU depeHIaIbHBIX BEKTOPHBIX ONEpaIdii MepBOro
nopsaxa.

e Omneparop Jlamaca, rapMoHHYECKHE (PYHKITHH.

JAudpdpepennuaibabie ypaBHEHUA U CHCTEMbI

Kakne oObikHOBeHHBIE nU(QepeHInalIbHbIE YPAaBHEHUS IEPBOro MOPsAKa Ha3bIBAIOTCA YPAaBHECHHAMH C Pa3lelEHHBIMH U C
pasnensronumMucs nepemeHasiMu? Kak onn permarorcs?

Kakue o0bikHOBeHHBIE M depeHIInanbHble ypaBHEHNUS IEPBOTO MOPsIKa HAa3bIBaIOTCS OAHOpoaHbIME? Kak oHU pemmaroTces?
Kakue oObikHOBeHHBIE NuddepeHnanbHble YpaBHEHHS MIEPBOTO MOPSIKA HA3bIBAIOTCS JTUHEWHBIMU? [lepeunciure MeTOabI
perieHus

Kak pemaercs ypaBuenue bepnynnu?

Kakue oObikHOBeHHBIE nu(QepeHInaNIbHble YpPaBHEHHsT IIEPBOTO IOPSAKA HA3bIBAIOTCS YPAaBHEHHSAMH B  ITOJHBIX
muddepenmanax? Kak onu perrarorcs?

Uro takoe 3amaua Komm s oObIKHOBeHHBIX Au(depeHIHMaIbHbIX ypaBHEHMH Bbiclinx mnopsakoB? Korma ona umeer
SIMHCTBEHHOE perieHue?

[lepeuncnute OCHOBHBIE THIBI OOBIKHOBEHHBIX AH((epeHnnanbHpIX ypaBHEHHIH BBICHIMX ITOPSIKOB, JOIYCKArOIINX
MTOHWKEHHE MOPAIKA.

HaiiTe onpezneneHue nuHeHOro nuddepeHunansape ypaBHeHus N - To nopsiaka. [lepeuncnute oCHOBHBIE CBOMCTBA YacTHBIX
peLIeHUH OAHOPOIHOIO YPAaBHEHHS.
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ChopmynupyiTe TeOpeMBI O BpOHCKHAHE.

ChopmynupyiTe TeopeMy O CTPYKTYpe OOIIEero pelieHusT HE0JHOPOIHOTO THHEHHOTO nuddepeHIMaTbHbIC YPaBHEHUS

B uem cocrour Mmerox JlarpaHxa OTBICKaHHS YacCTHOTO pEIIEHHs HEOIHOPOAHOro JuHeHHoro auddepeHnnanbsHble
ypaBHEHHUs?

Cxema mocTtpoeHus (yHIaMEHTATBHOW CHCTEMBI pEIIeHWH OJHOPOJHOTO JHMHEHHoro auddepeHnmnansHble ypaBHEHHS C
MOCTOSIHHBIMH KO3 QHIIUEHTAMH

[lepeuncnuTe METOABI OTHICKAHUS YACTHBIX PELICHWI HEOJHOPOIHOrO JIMHEHHOro IudQepeHnralbHble YPaBHEHHS C
MOCTOSIHHBIMH KO3 PHULIMEHTAMH

HaiiTe onpeneneHre HOPMaJIbHON CHCTEMBI OOBIKHOBEHHBIX A (depeHIMaIbHbIX ypaBHeHUH N-ro nopsaka. Chopmynupyiite
3agaqy Ko 115 Takoi CUCTEMBI.

W3noxure MeToApl MCKIIOUEHHMS] W XapaKTePUCTUYECKOTO YPAaBHEHUS OTBHICKAHMS OOINEro pEIleHHs CHCTEMbl JIMHEHHBIX
OJHOPOJHBIX YPAaBHEHUH C MOCTOSIHHBIMU KO3 PHULIUECHTAMH.

5. MeToanueckne yKazaHus Mo npoieaype oleHuBaHUs

OueHoYHbIE MeponpusaTHd l'lpouezlypa MPOBEACHHUHA OLCHOYHOI'0O MEPONIPUATHSA U Heo0X0/IMMbIe METOIHYEeCKHE YkazaHus

1.

KonrponsHas pabora

B cemecTpe CTyneHTBHI BBIMONHAIOT 4 KOHTPOJBHBIX paboT, copep)kaHne KOTOPHIX OXBAaTHIBAE€T BCE NWCIUIUINHBL
Kaxnomy cTymeHTy Bblnaercsi cBoii BapraHT. KOHTpoJIbHBIE paOOTHI IPOBOSATCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KaXIyl0 KOHTPOJbHYIO pa0OTy MakCHUMalbHBIA Oania ompeaensercss B COOTBETCTBHE C PEHTHHI-IUIAHOM
JUCLUIUIVHBL.

Kputepun oneHkn 3aaHus:

o bannel 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCsA YMHOXCEHNEM MAKCUMAJIbBHOTI'O 6aJma, npeaAyCMOTPCHHOTO 3a
HEC B COOTBCTCTBHC C peﬁTHHF- IIJIAaHOM, Ha AOJIIO BEPHO BBIITOJIHEHHBIX SaHaHI/Iﬁ.

VI3

B cemectpe cTynenTs! BemoHSIOT 5 13 110 BCceM pazpenaM mporpaMMbl AUCIUIUIAHEL. Y KaXI0T0 CTYACHTA B
rpymre cBoit Bapuant U/13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTA B CTUCOYHOM COCTaBE
TPYIIIIBL.

[IpemogaBarens obecrieunBaeT CBOEBpeMEHHOE TIOTy4YeHHE CTyAeHTaMu BapuanToB V13, a Taxke

MIPEIOCTABISIET AIEKTPOHHYIO cchbUlKy Ha cOopHuk M/[3. Bee /13 pa3mMertieHsl B 3J1€KTPOHHOM Kypce 1o
JHUCIUTLIMHE.

W13 BHIMONHAIOTCS B OTJEIBHOM TETPaIH, TPH 0POPMIIEHHUH KaXKI0TO 3aaHusi 00s3aTeIhbHO YKa3bIBAETCS €T0
HOMED, TPUBOJNUTCS KPATKO YCIOBUE KaXIOTO 3a1aHusl. Pemenne Kaxa0ro 3a1anus TOJDKHO OBITh MTOAPOOHBIM, C
BKJIFQUCHHEM MPOMEKYTOUHBIX PacuéTOB, pacCyXICHUN, OSICHEHH, ¢ YKa3aHHEM HCIIOIh30BAHHBIX METOJIOB U




OneHovHble MEPONIPUSITUS

Hpoue}]ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHS H HeOﬁXO)Il/lMl:Ie METOAHYCCKHE YKA3aHUL

¢dopmyn. /I3 mpoBepsieT npenonaBaTesb, BEAyIIUi IpakTuueckue 3auaTus. CTyIeHTHI JOJKHBI BRIMOTHUTE W13
JI0 KOHTPOIIbHOM paboTHI 1o TeMe. 3a kaxnoe /13 BeicTaBIsAI0TCS 0alThl, MAKCUMAITLHBINA 0aJlT yKa3hIBaeTCs B
pEUTHHI-TIJIaHE.

Kputepun oneHKn 0JHOTO 3aJaHNs:

3amaHue cUUTaeTCs 3aYTEHHBIM, €CITU BBIIOIHEHO O0Jiee MOJIOBUHBI 3a1aHUH

Ecnu 3ananue He 3auteHo, paboTa BO3BpAILACTCs CTYACHTY Ha J0paboTKy.

CTyneHTBI MOTYT UCTIPaBJISATh HEBEPHO PEIICHHbIE 3aIaHUs U CIaBaTh HA TIOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET YUeCTb UCTIPaBICHHS U JOOABUTH OAILTBI K MPEIBIIYITIM

DK3aMeH

«[lonoxeHue o nposedeHUU meKywe20 oyeHUBaHUA U Npomexxymoy4Holi ammecmayuu e TI1Y» npuka3 Ne88/0d om
27.12.2013 2., «Pykosodawjue mamepuadssbl N0 meKywemy KOHmposio U ycneeaemocmu, npomexcymoyHoii u umozoeoli
ammecmayuu cmydeHmoe TOMCK020 noaumexHu4ecko2o yHueepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sx3ameHe cTyIeHTy BBIIAIOTCSl OUIIETHI, BKIIFOUYAIOIINE TEOPETHUECKUE BOIIPOCHI U IPAKTUIESCKHE 3aIaHus.

IIpenoaBarens, mpoBEepUB PabOTY, B XOJIe YCTHOH O€CEbI CO CTYIEHTOM MOXET 3a7aBaTh BOTIPOCHI IO CAMOMY
OWIeTy, a TAKXKE JIOTIOJTHUTENIBHBIE BOIIPOCHI IO TEOPHH U MPAKTUKE. B UTOTe CTY/IEHT HAaOMpaeT UTOTOBBIN Oas 3a
9K3aMeH, MakcuMansHO 40 6amtoB. OneHKa 3a JUCHUTUINHY (POPMHUPYETCs KaK UTOTOBast 32 paboTy B ceMecTpe 1
9K3aM€EH B COOTBETCTBUE C MPUHATON IIKAJION OLIEHUBaHHUS.

CTyIeHThl, He CIABIINE SK3aMEH B CECCHOHHBIN IEPHO, MOTYT II€PECAaTh €ro B IEPHUOIbI IUKBUIALINU
3a/I0J>KEHHOCTEHN B COOTBETCTBUE C ACUCTBYIOIIEH TPOLIEypO.

Pe3ynbpTaThl MPOMEXKYTOYHOM aTTECTAMNA O(POPMIISIFOTCS] BEJIOMOCTBIO H BHOCSTCS B 3a4ETHYIO KHUXKKY
oOyyJaromierocs.
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