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1. Ponb aucumnnnHbl «MaTeMaTuKa 2» B (hOPMMUPOBAHUN KOMMNETEHLNI BbINMYCKHMKA:

OemMeHT
6 o
obpa3oBaTeNbHOW CemecTp Kog
nporpaMmmbl KOMMeTeHL N
(aucumnnunHa)
YK(Y)-1
MaTemaTuka 2 2
ONK(Y)-1

2. TlokaszaTenu n MeToAbl OLEeHUBaHUSA

[MraHVpyeVb E Pe3yrbTarbl 00yHeH/S N0 JyCLUTTIHE
HavverosaH/e

HanmeHoBaHMWe KOMMNETEHLNU

Cnoco6GeH OCyLLECTBNATL MOUCK,
KPUTUYECKNIA aHANN3 N CUHTE3
UH(OopMALUK, MPUMEHATD
CUCTEMHbI NOAXOA ANA pelleHuns
nocTaBNeHHbIX 3aaau

BnageHve 6a30BbIMU 3HAHUSAMU B
06nacTn hyHAaMeHTanbHbIX
pa3fenoB matemMaTUKW B 06bEME,
HEeo6XoAMMOM ANs BnafeHus
MaTeMaTM4YeCcKMM annapaTtom
3K0/IOTNYECKNX HayK, 06paboTKm
MH(OpPMaLWUKN 1 aHann3a faHHbIX
no 3KONoruu u
npuUpoLONoAbL30BaHUID

Kop poctvvierg
KOHTRO/ ARYEMOA
KOMIETEHLWM (1 2
YacT)

NINHENHON

YK(Y)-1

BnafeeT OCHOBHbIMW MOHATUAMWM W MeTOfaMU
anre6pbl, aHaNUTWUYeCKOW reomeTpunm n aunddpepeHLnanbHOro
NcYNCNeHNa PYHKLUN OJHOI NepeMeHHO

PAO1

OMK(Y)-1

CocTaBnsloLUIMEe Pe3yNbTATOB 0CBOEHMUS (LECKPUNTOPbI KOMMNETEeHLNA)

Kog

YK(Y)-1.B1

YK(Y)-1.¥1

YK(Y)-1.31

OMK(Y)-1.B2

OMNK(Y)-1.Y2

OMK(Y)-1.32

HaveHOBAHVE PaRIER
/LT VHb|

HanmeHoBaHMue

BnafseeT onbITOM NPUMeEHEHNS 3aKOHOB eCTECTBEHHbIX
HayK 1 MaTeMaTU4YeCKUX MeTOA40B 1 MoAenein ansa
pelweHNn 3afa4y TEOPETUYECKOTO U NPUKNajHOro
XapakTepa

YMeeT pewatb 3aayu TeOpeTUYECKOro u
NpUKNagHoOro xapaktepa

3HaeT 3aKOHbl €CTECTBEHHbIX HAYK U MaTeMaTuyeckue
MeTo/ibl TEOPeTUYECKOr0 XapakTepa

BnajeeT maTeMaTM4YeCKMM annapaTom
andhepeHLNanbHOTo U UHTErPaNbHOTo UCYUCEHNS
AN NpOBeAEeHNS TeOPETUYECKOTO UCCNeA0BaHNA 1
MOAEeNMPOBaHUSA PU3NYECKUX U XUMUYECKUX
NpoLeccoB U ABNEHWIA, a TaKXe, ANS pelleHns
npodeccuoHanbHbIX 3afay

YMeeT NpUMeHATL annapat AudhepeHLnanbHOro n
WHTErpasbHOro UCHUCNEHUS AN pelleHuns
CTaHAapTHbIX 3ajay

3HaeT OCHOBHbIe MOHATUSA U TEOPEMbI
anddepeHUManbHOr0O NCYNCAEHNA YHKLUN
HECKO/IbKUX MepPeMEeHHbIX Y UHTErpasbHOro
ncyncneHns GyHKLUM OAHON N HECKONbKUX
nepemMeHHbIX

METQIb | OLPH/BaHAA
(OupHOHL B VEDOMVTIS)

1. JlnHenHasa anre6pa

2. BekTopHas anre6pa

KoHTponbHas pa6oTa

3. AHanuTuyeckas reomeTpus na3

4. BBefieHe B aHanus
5. AndhdepeHynanbHoe

TecTupoBaHue - He3aBUCUMbIA
KOHTposb LLOKO

ncumncnenne QYHKLUN OAHOW



TIEPEMEHHO
YMeeT BBIMUCIATH ONPEACTHTEIM, BBIMONHATh JCHCTBHA C
MaTpHUAMH, HCCIENOBATb M PELIATh CHCTEMb JTMHCHHBIX 1. Muncitnas anre6pa
anreOpamyecKuX YPaBHCHWH, TPOW3BOJUTH JCHCTBHS  HaJ| 2. BexropHas anrcopa
BEKTOPDAMH; TEOMECTPHYCCKM M AHAJIMTHYCCKH MPEACTABIATH) 3. AHATHTHYCCKAT TCOMETPHA KonrpoxpHas padoTa
P TMPAMYIO U IJIOCKOCTh, YCTAHABJIMBATH B3AMMHOE PACIOJIOKCHHUS VK(V¥)-1 4. BBC/ICHNC B AHATI U3
MIPAMBIX M IUIOCKOCTEH; MPHBOAUTD OOMINE YPABHEHHS KPUBBIX U OITK(Y)-1 5. udyepermmamroe TecTupOBaHUE — HE3ABHCUMBII
MOBEPXHOCTEH K KAHOHMYECCKOMY BHAY M CTPOMTH HX, HAXOIUTH) ) N roHTpoI6 LIOKO
mpeaeibl  (PYHKIHA HW  YHCAOBBIX  HOCICIOBATCIBHOCTCH, HCHHCICHIC q)yHKmvm OaHoH
HAaXOWTh IPOW3BOJHBIC, HCCICAOBATh (DYHKIMH OHOTO TICPCMCHEOH
MIEPEMEHHOTO H CTPOUTH HX TpauKn
3Haer anreOpy MaTpHUI, METOIbl PEIICHHA CHCTEM JIMHCHHBIX 1. JIunetinas anredbpa
anreOpamyiecKuX YPaBHCHHIH, METOABI BEKTOPHOH anrcOphl; 2. BekropHas anxredpa KOHTPOIbHAS DaGOT
CBOWCTBA W YPABHCHHUS OCHOBHBIX T€OMECTPHUCCKUX OOpa3os ; VK(Y)-1 3. AHaIMTHIECKAs TEOMETPHS ™ U p
P3 OCHOBHBIC TOJIOKCHUSA TEOPHH IPEACTOB; MPABIWIA W METOMBI OTTK(Y)-1 4. Beeacuue B aHAIH3 TeCTHPOBAHKE — HE3ABHCHMBIH
muddeperHumpoBanns (QyHKIMH OJHOH IIEPEMEHHOH, CXEMY 5. duddepenmansaoe
TIOJTHOTO UCCTICAOBAHUSA (DYHKIUH HcUYUCICHAE (YYHKITNMH OTHOH xonpoms LIOKO
TICPEMEHHONI

3. IlIkana oueHuBaHHs

Iopsimok opraHM3alMy OLEHUBAHMS PE3YJIBTATOB OOYYEHHUS B YHHUBEPCUTETE PETJIAMEHTHPYETCS] OTAEIbHBIM JIOKAJIbHBIM HOPMATUBHBIM AKTOM —
«CucreMa OLleHMBaHUS pe3yNbTaToB 0Oy4deHUs: B ToMckoM nonurexHudeckoM yHuBepcutere (CrcteMa OLleHMBaHUSA)» (B ACHCTBYIOLIEH peIakLim).
Ucnonp3yercss OalIbHO-pEHTHHIOBAasl CHCTEMa OLEHHBAHUS pe3ysibTaToB 0oOyueHus. MroroBas ouneHka (TpagulMOHHAs U JIUTEPHAs) MO BUAAM
yueOHoU nesitenbHOCTH (mM3ydenue auctuminH, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHHME, NPAKTHKH) OMpENeNsieTcss CyMMOH OajioB 1o
pe3yJbTaTaM TeKyIero KOHTPOJIS U MPOMEKYTOYHON aTTecTanny (UTOroBasi pEMTHHIOBast OLleHKa - MakcuMyM 100 6aioB).

Pacnipenenenne OCHOBHBIX M JOMOJHHUTEIBHBIX OajulOB 3a OLEHOYHBIE MEPONPUSTHS TEKYIIEro KOHTPOJII W TPOMEKYTOYHOHW AaTTeCTallld
YCTaHABJINBAETCS KaJeHAAPHBIM PEUTUHI-IIJIAHOM JTUCLIUILINHBL.

PeKOMeHHyeMaﬂ mKaja 0Js1 OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOT'O U TCKYHICT'O KOHTPOJIA

% BBINOHEHUS COOTBeTcTBI/Ie Onpeesenne ouera
3aJaHHUA TPpa MIIHOHHOH OLICHKe

90%+100% «OTIIIHO» OTauMHOE MOHUMAHHUE MPEIMETA, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMCHHS M BIAJCHUC OTBITOM IMPAKTHYCCKOH JCATEIBHOCTH,
HEOOXOMMBIC PE3YIBTAThI 00VUCHHS COPMHUPOBAHBI, HX KAUECTBO OIICHEHO KOIMMECTBOM 0aJUTOB, OIM3KHM K MAKCHMATIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO MOJTHOE IOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMEHUS H OIIBIT MTPAKTHYCCKOM ACATEILHOCTH, HEOOXOIUMBIEC PE3YIbTAThI
00y4eHuUs C(hDOPMHUPOBAHBI, KAUECTBO HH OJHOTO M3 HUX HE OLCHCHO MUHHMAJIBHBIM KOJMYECTBOM OAJII0B

55% - 69% «Y A0BIL» [TpuemiemMoe MOHNMAHKE MIPEIMETA, YAOBICTBOPHTCIBHbIC 3HAHUS, YMCHHUS M OIIBIT PAKTHICCKOH ACATEILHOCTH, HEOOXOMMBIC PE3YIbTAThI
00y4eHuUsI C(HOPMHPOBAHBI, KAUECTBO HEKOTOPHIX W3 HUX OLICHCHO MHHUMAJIBHBIM KOJIHYECTBOM 0aIOB

0% - 54% «Heymosm» Pe3ynbpraTsl 00yUCHHUS HE COOTBETCTBYFOT MHHHMAJIBHO JOCTATOYHBIM TPEOOBAHHMIM




LLIkana 151 OLEHOUHbIX MEPONPUATUIA 1 AMDGhEPEHLIMPOBAHHOIO 3a4eTa

Creretb
OIopM/P0BAHHOCTU CootBercTB/e
Bamn ~ OrpemereHve oLeHKA

[grbm TP8OLYIOHHOA OLEHKE

90% - 100% P O «OTNINYHO» OTAMYHOE NOHMMaHMe NpeaMmeTa, BCECTOPOHHME 3HAHUA, OTIMYHbIE YMEHUA 1 BNajeHWe ONbITOM NPakKTUYeCKO AeATeNbHOCTH,
Heo6Xx04MMble pe3ynbTaTbl 06YUYEHUS CHOPMUPOBAHBI, UX KA4eCTBO OLEHEHO KOMYeCcTBOM 6annos, 6NM3KUM K MakCuManbHOMY

70% - 89% ™ «XopoLwo» [ocTaTo4yHO MOMHOE NOHUMaHWe NpejMeTa, XOpoLw e 3HaHUA, YMEHUSA U ONbIT NPAKTUYECKON AeATeNbHOCTU, HEO6X0ANMble
pe3ynbTatbl 06y4eHUS CHOPMMUPOBAHbI, KAYECTBO HWU OJHOFO M3 HUX HE OLLEHEHO MUHMMaNbHbIM KO/IM4eCTBOM 6annos

55% - 69% 55 - 69 «Y [oBN.» Mpuemnemoe NOHMMaHWe NpeamMeTa, YAOBNETBOPUTENbHbIE 3HAHUA, YMEHUA U ONbIT NPaKTUYECKON feATeNbHOCTW, HE0O6X0ANMble
pe3ynbTatbl 06y4YeHNA CHOPMMUPOBAHbI, KAYECTBO HEKOTOPbIX M3 HUX OLEHEHO MUHMMaNIbHbIM KOIMYeCcTBOM 6annos

55% - 100% 55 - 100 «3a4uTeHOo» Pe3ynbTaTbl 06y4eHNA COOTBETCTBYOT MUHUMaNbHO AOCTATOUYHbIM TpeboBaHMAM

0% - 54% 0- 54 «Heyposn.»/ Pe3ynbTatbl 06y4eHNA HE COOTBETCTBYOT MUHUMANbHO J0OCTATOYHbIM TPpe6OBAHUAM

«He 3auTeHO»

4. TlepeyeHb TUMNOBbIX 3afaHWU

QLeHOMHBE MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH
MEQONVSTTIAA
1. KoHTponbHas KoHTponbHas pabota Nel no Teme «HeonpefeneHHbIA NHTerpan»
pabota BAPNAHT Ne 1
xdx sin 3xdx dx
V2Xx2 +3 \lcos43X arctgc(\ + X2)
4. j e2xdx 5. Jx 21 —x2dx. 6.J(1+x)sin2xdx
x d x sin 4X x d x
7. ] . 8.1 r dx. 9. J
(x+ 1)(x+3)(x+5) cos 6X 3

KoHTponbHaa pa6ota Ne2 no Teme «OnpeaesieHHbIN MHTErpan»
BAPMAHT Ne 1



QLpHOYHLE

MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH
n 1
1. J(2x +sin 2x)dx 3. JV4x —2dx
0] %
1 3
g xn a7
2. J X . 2
0 X + X
1 BbluMCAUTb HECOBCTBEHHbIE MHTErPasbl UM YCTAHOBUTbL MX PACXOAMMOCTb:
f x2dx J>In X
a) J X2+4 0) J >

2. BblumcnnTb nnowaab GuUrypbl, OrpaHNYeHHOM TMHUAMM:
Q) Y=X3 y=X2 X=-2,X=1.

6) p=3-2coscp , B= 5
N
3. BblumcnuTb givHy ayru kpmeoit  y = 1-Insinx, oTx =040 X =

KoHTponbHas pa6oTta Ne3 no temMe «KpaTHble UHTerpasbl»
BAPUAHT Ne 1
1 W3MeHUTbL NOPSAAOK UHTErpuUpoBaHUSA:

1 4-x
Jax Jf (x,y)dy
0 x4
2. PaccTaBuTb rpaHuLbl MHTErpUpPOBaHUA
\]\]f (X y)dxdy D: y=X, y=2X X+ty=6
D
HainTn nnowafb urypbl, OrpaHUYeHHON NUHNAMK: X2+ y2- 2X = 0,

1
y=X, y=0.
2. HaiiTn 06bemM Tena, orpaHNYeHHOro yKasaHHbIMI NOBEPXHOCTAMM:
X2+Yy2- 8X =0, X2+y2=7z2 Z=0.



QLpHOYHLE

MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH

3. Haitn maccy Tena, orpaH1M4eHHOro NoBepxXHOCTAMU:
X2 +z2=1, y=0, y=1,ecmm p(x vy,z) =k(x2+y2+ z2.

KoHTponbHaa pabota Ned no teMe «3/ieMeHTbl BEKTOPHOIo aHanmsa»
BAPUAHT Ne 1

1 BblMUCAUTb KPUBOMUHEVHbI MHTerpan lropoja
jA+x2)dl, rge L :x2+y2=ay .

()

2. BblumcnnTb paboTy cunosoro noss. MpoBepuTb 3aBUCUT NI UHTErpasl OT TPAEKTOPUM MHTErpupoBaHns? Ecnu He 3aBUCHUT,
TO YNPOCTUTb BbIYUC/IEHMS.
j(xy =1)dx+x2y2dy, rge L :AB; A(1,0); B(0,2) .
()
3. BblUNCANUTL NOBEPXHOCTHbIA MHTErpan jj ds, rae S- 4acTb NJIOCKOCTU
©)
X +y +z = a,3aK/N0YeHHas B NMepBOM OKTaHTe.
4. HalAiT NOTOK BEKTOPHOIO MONA A = 4i —9j Yepe3 BHELLHIOK CTOPOHY MOBEPXHOCTM
napabonovja BpaweHus y = x 2 +z 2, OrpaHnY. NAoCKOCTblO y = 4, Npu x < 0,z * 0 .

5 A= X+Inz)i +(y +Inx)j + (z+In|y)k. diva =? ,rota =7?












MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH

AMHE N 11 BapvaHt 24

KpaTHble MHTerpansi

1 Bmotov vHrepare j'j f{xty) dxdy mepelim K noBropHowy 1 peccrae

mrbrmcwbm-na'p/pagmmoﬁra:m(D) OMpeHA-EHHOA JYHAWL
y—n/lz -x\ g—Z\/S—H’]Z%(Z x=Q x>0.
2 |/B|VE|-I/ITb ma'p/posaw VHTEIE'e
E; 1 a0 y33
j—J de f(xy)dy+J dxf f(x,y)dy +J o J f(x,y)dy.

3 Famxmkmvp-bmmq/mra\nmaawm
Jxdxdy, D:{x2+y2<bx, x>0.

O
4.B;wx:rvnbrmlﬁq>ch/ryp3|am4/m-|-u7|mvmm
) ¥Y=2 y=x1+5 x=1 x=3
(B+ys)2=*V.

5 Bpwnrvrrbwmwnrecmm SHANBALEA 00reCTb (D), MoV 3ampHHOA
roaepqmm c5(>cy)

3 B g<x2+y oy, Y X

63a1/rrcr|pra7|{17|vmerpaanj 1(x; y-2) dxdydz
me@mmmm%mrblwmpmwmoﬁrmm V),
Wmmmaqmmmm
x=4 y>0, x>0.
23X2fy =4, y—*y/x"-l-rZ y>0

7. B:PVU‘V[FbCﬁbG\AWH,GTHM-EHﬂ'OFﬂEEpQ—UZTHVV[
2gx2+ 472=1 s2+y2+12=9 y>0 z>0
X2y wiyE2 90 y>0 2
SB;wcrvrrbNecnyTera,amvmea'ooﬁmcrb
Vi pR+y2=2K w+z=2 y>0, z>0},

60V 337pHA CoEMVHEA [VOTHCTL - 7(3y; 2J'= W—*M%_Q









OLeHOYHble MpUMepbl TUMOBbIX KOHTPO/IbHBIX 3aaHui

MeponpuATHA
dx
3 |/|H'|'erpaf| 4cosx+6sinxXx+5 paBeH
1 tgx +6-V27
In +C
vei tgx + 6+ 42
1. +
2
m+C
2. ,g2+3
r x ,Y
vtg2 +3 |
+C
3 3
A

Inj4cosx+6sinx+5+cC

4. YKaXUTE U3 NPe/I0XKEHHbIX NMOACTAHOBKY C MOMOLLbH KOTOPOW MOXHO U36aBUTCS OT MPPaLOHAIbHOCTY B UHTErpae

Wx +1 dx
~(X+1)20 X

1 X=t2-1

2. X=t2

t2— X+1
3. X +



OLeHOYHble MpUMepbl TUMOBbIX KOHTPO/IbHBIX 3aaHui
MeponpusTUs

5.CpepHee 3HaueHne dyHKUM BBsog uncnoBsoro oTeeTa

f (x) = COS2X B MpomexxyTKe 1/2
[-n/2;0]
paBHsETCS
HECOKPAaTMMOW paLyoHasIbHOM
(ApobHble 3Ha4YeHNST BBOAWTL
Apo6bto, Hanpumep 17/6

6.Mocrne NprMeHeHNs hopMy/ibl
VHTErPUPOBAHYISI M0 YacTsIM B OMNpefenieHHOM
2
nuterpasie IH=X eln Xd X nonyyeHo 2
. .
BblIpabKeHue

1 —fX eInxI2- 3 1tfXedx\
4 1 4

2
elnx | - | XX edx;
[

3. —tfX4elnx — IXX edx;
A Al

4. —Ax -Inx|a- 3:11 Inx d x.
X

7. O6nacTtb nHTerpmpoBaHusa D orpaHuyeHa nuHuamuny = 1,y =X, X +Yy = 4. PaccTaBbTe Npegesibl UHTErPUPOBaHUSA

b d

| dy| f (x;y)dx

a C

(oTBeT BBOAWTL 6e3 CKOGOK 6€e3 MpobesoBs)
a= Otget: 1

b= OTBeT: 2

c= OtBeT: ¥

= OTBeT: 4-y nnn -y+4



QLpHOYHLE

MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH

8. Haingute nnowaas 06nactu, NpeacTaBieHHON Ha pUCYHKe

1 A, (NpaBunbHbI) N
6 4
2.s=M+2 |
3 2
3Fs=~+ 3
12 8
4. S = Ty 3
6 2
5s=-+ 3
3 4
6.5=*+ 3
3 8
9. BbluncinTe KpMBOMHEHHbIA nHTerpan J (y —1)dx + 5xdy no npAMon L : y=4x+2 0T TOUKUMi(-2;9) Ao TouknM2(0;8)
L
OrtBeT: -46

10. Harigute potop BeKTopHOro nossi F=(-3y+6z)i+(3z+4x)j+(7x+6y)k
(oTBET BBOAUTL 63 Npo6enos, 6€3 3HAKOB «YMHOXMUTb», OPTbl 0603HAYNTb CTaHAapTHO: i,j,K)

rot F= 3i-j+7k wnm  3i-1j+7k

11. HavigmTe NOTOK BEKTOPHOrO Moss

F=(yz2- 2X)i + (XZ + 8y)j + (Xy3- 2z)k u4epe3 BHELUHIO MOBEPXHOCTb NMpammbl, OrpaHUUYEHHOW KOOPANHATHLIMU
NMIOCKOCTAMW M NNOCKOCTbO 5X +y + 62 =30

M= 600

12. OnpepgenuTe BUA BEeKTOPHOro nonsd F=y2i - (x 2ty3j+ z(3y2- 1)k
1. CONEHOMAILHOE,



OLeHOoYHbIe
MeponpusATUA

2. NOTeHUManbHOE,
3. rapmMoHuMyecKoe
4. ob6uero Buga (NpaBW/bHbIN)

12. Ana yHKUMN z = z (x;y) W3BECTHO
zx(M)=2zy(M)=0

Ax(M)=5: zy (M) =L 2~ (M) =-2

Torpa Touka M

ABNAETCS TOYKOM MUHUMYMa

He ABNIAETCA TOYKOW 3KCTpeMyMa
ABNAETCA TOYKOM MaKCMMyma
SBNSIETCA CTaLMOHAPHOM TOYKOM

He ABNSAeTCS CTalMOHaPHON TOUKOM

MpUMepbl TUMOBbIX KOHTPO/IbHBIX 3aaHui



QLpHOYHLE
MOV
4 [Ownd. 3avet

MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH
MpuMmepbl 3a8aHKiI

Tny OnddepeHUMpoBaHHbI 3aueT (IK3aMeH) Kypc 1
Bunet Ne X
[IBOHON NHTerpan B 1eKapToBOW M MONAPHOW CUCTEMaxX KOOPAMHAT.
BbluncneHve NoToKa BeKTOpa Yepes 3aMKHYTYH NoBepxHocTb., Popmyna OcTporpagckoro - Maycca.
PelwnTb MHTErpasibl
3 1 2
a) - dx; 6) -
] 4-X2 J(5x3+2)2

Bblumcnntb nnowass gurypbl, orpaHUYeHHoON TIMHUAMA

2y =y[x,2xy=1, - =16.

dx.

PaccTaBuUTb MpeAenibl MHTErpUpoBaHnst B ABOVHOM uHTerpane jj f (-;y')dxdy no o6nactn (D), orpaHuyeHHON NUHUAMY
D)
y=5-x2 y=1.

PaccTtaBuTb npefenbl WUHTErpyupoBaHUs B TPOWHOM uHTerpane jjjf (x;y;z)dxdydz no obnactm (v ), OrpaHW4YeHHOW

V)

MOBEPXHOCTAMM
a) z =yjx2+y2; 0) z=2—X2—y2

B UMNNHAPUYECKON CUCTEME KOOPAWHAT.
HaiTi noToK BEKTOPHOIO nons

A=(x—y)i+ (2x+y)j+ (x2+2z+4)K
yepes 3aMKHYTYIO NMOBEPXHOCTL X'+ =4,y =1,y =3

HaiiTy uMpKynaumMio NoCKOro BEKTOPHOrO Mons A = (x + 2y)i + (y —x)j BAOMb KOHTypa x~ +y~ =9, 006XoAMmoro B

NOMIOXXUTEIbHOM Hanpas/ieHUn, UCnonb3ys gopmyny IpuHa.
HainTn rpagueHT cKanspHoro nons

U(x;y;z) =— — BTOoYke M Q1;,—1,2).
zZ—1



QLpHOYHLE

MoVIVEDL I TNOBb IX KOHTPO bHB X 330aH

MepeyeHb BONPOCOB A/s NOArOTOBKM

HeonpeaeneHHbI MHTerpan

OnpefeneHvie NepBOOOPa3HOA (YHKLMM W HEOMPeAeNneHHOro WHTerpana, ero reoMeTPUYECKUini CMbICN, KPUTEpWit
NPaBW/bLHOCTY pe3ynbTaTa HeonpeaeNeHHOro MHTErpUpPoBaHuUS.

Tabnuua 0CHOBHbIX HEONpPeAeNeHHbIX MHTErpasoB.

CBoiicTBa HeOMNpPeAeNeHHOro MHTerpasna.

CBOICTBO MHBAPUAHTHOCTM OCHOBHbIX (hOPMY/ MHTErpupoBaHmMs. MeTog noaBeaeHNs Mo 3Hak andihepeHUmana.

MeTo MHTerpmMpoBaHus no YacTsiM. OCHOBHble TUMbl UHTErpanoB, 6epyLIMXCS METOAOM UHTErPUPOBAHMSA MO YacTsM.

MeTog 3aMeHbl NMepPeMEHHOI B HeomnpeaeneHHOM MHTerpane. OCHOBHON NPUHLMN BbIGOpPa NOAX0AALLEN NOACTaHOBKU. Cxema
NpoBeAeHNs 3aMeHbl NepPeMeHHOIA.

Anrebpanyeckune NoACTaHOBKM NPY MHTErPUPOBAHNM MPPALMOHANbHBIX (YHKLMIA.

TpUroHOMEeTpPUYECKME MOACTAHOBKM MPY UHTErPUPOBAHNI MPPALMOHANbHBIX (DYHKLWIA.

Cxema pasfoXeHust palvoHa/IbHO Apo6M Ha MPOCTEMLINe cnaraemMble. VIHTErpupoBaHMe MpPaBUbHBLIX U HEMpPaBU/bHbIX
Apob6ein.

VHTerpupoBaHne TPMroHOMETPUYECKMX (PYHKLMIA, YHUBEPCaNbHaAs U TaHreHUanbHas NoACTaHOBKM.

HebepyLumecs MHTerpanbl, UX NPUMEPSI.

OnpegeneHHbI nHTErpan

Cxema COCTaBNEHUs UHTErPasibHOV CyMMbI U OMPeAeNeHHOro UHTerpana Ans 4aHHOW GyHKLMM B JaHHOM MHTEpBare.
"eOMETPUYECKMIA CMbIC/T ONpPeIeNeHHOro NHTerpana.

Teopema CyLIECTBOBaHUS OMPeIeNIEHHOr0 MHTErpana.

CBOI1CTBa OMNpe/eneHHOro MHTerpana.

Teopema 0 cpeiHEM 3HAUEHUU /1 ONpeAeneHHOro nHTerpana. CpeaHee 3HaueHne yHKLMW B UHTepBare.

Teopema 0 NPOM3BOAHON MHTErpana no nepeMeHHOMy BEpXHeEMY npeaeny.

dopmyna HetoToHa-/1eliGHMLa. CX0ACTBO M pasnnume OnNpeaeneHHOro U HeonpeaeeHHOro HTErPasios..

MeTo/bl BbIYMCNEHUS ONpPeeNeHHbIX MHTErpanoB (HEMOCPeACTBEHHO., MHTErPUPOBaHIE MO YacTaM, 3aMeHbl MEPEMEHHON).

OnpefieneHne Heco6CTBEHHOTO WHTerpana no 6eCKOHEYHOMY MPOMEXYTKY, €ro reoMeTpuueckuii cmbici. CXOAMMOCTb
HECOBCTBEHHbIX UHTErpaioB 1-ro poAa, NPU3HaK CPaBHEHMS.

OnpefieneHe HeCOGCTBEHHOIO WHTErpana OT HeorpaHUYeHHOV (YHKLWKW, €ero reomMeTpuyeckuii cmbicl. CXOAMMOCTb
HECOOCTBEHHbIX UHTErPa/IOB 2 -0 POAA, NPU3HAK CPABHEHUS.

dopmy/bl 419 BbIYUCIEHNUS NOLLAaAe NAOCKUX (nryp, 06beMOB Te MO NOLWWAAN NOMNEPEYHOro CEYeHWs U Tesl BpalLeHus,
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ONVH OyT NNOCKUX KPUBBLIX U I'I]'IOI.LI,&,EI,EVI MOBEPXHOCTW BpaLLEHNA.
Mprmepsl qJI/ISI/I‘-IE‘CKI/IX 3afady, peeHna KOTopbIX CBOAATCA K BbIMUCIEHNAM OMNpeaeneHHbIX Unn HeCOBCTBEHHbIX NHTErpasios.

CDyH KLUWWN HECKOJIbKNX NEPEMEHHDBIX

[Jaiite onpegeneHvie npegena MyHKUUN HECKONbKNX NePEMEHHBIX.

Copmynupyiite onpegenieHe YacTHbIX NPOM3BOAHLIX A1 (DYHKLUMN HECKONbKUX NePeMEHHbIX.

UTo HasbIBaeTcA AnddepeHLranom GyHKLUN HECKOTbKMX NMepeMeHHbIX

B yeM COCTOAT goCTaTOUHbIE YCNO0BUA ANPHEPEHLMPYEMOCTU (YHKLMN HECKOSIbKUX NEePeMEHHbIX?

Kak HaxofsaTcs YaCTHble NPON3BOAHbIE BbICLUMX NOPSAKOB? CHopMynnpyinTe yCnoBmUs paBeHCTBa CMeLLaHHbIX MPOU3BOAHbIX.
Kak umuyTcs kacaTenbHas NA0CKOCTb M HOPMasib K MOBEPXHOCTU?

CopmynupyiiTe onpegeneHne sKCTpeMyMa A1t (PYHKUMM HECKONbKUX MepeMeHHbIX. KakoBbl He0bX0AUMble YC/IOBUS €ro
CyLLLeCTBOBaHWSA?

CopmynupyiiTe OCTaTOUHbIE YCNIOBUSA CYLLECTBOBAHUSA 3KCTpeMyMa 419 (DYHKLUUW ABYX NePeMEHHbIX

MpuBeanTe CXeMy HaXOXAEHWUSA HaMBObLIErO U HAMMEHBLLErO 3HAYeHNs (PYHKLMM B 3aMKHYTOW 06/1aCcTW.

KpaTHble nHTerpasnsl

CxeMa COCTaB/IeHUS MHTErPa/IbHOM CYMMbI /151 (DYHKUMKW ABYX NEPEMEHHbIX B JaHHON NIOCKOM 061acTu.

OnpepeneHne ABOMNHOIO UHTErpana 1 ero reoMeTpUYeCKunii CMbICN

OCHOBHbIe CBOICTBa ABOMHOI0 MHTErpana.

Chopmynupyiite Teopemy 0 CpeHEM 3HaYeHMUM (YHKLMM B NIOCKON 06n1acTu, chopMynmpyinTe ee reoMeTpUUeCcKnii CMbICH.
MoHATNE NOBTOPHOrO WHTerpana, BblOOP MNOPsAKAa WHTErpuMpoBaHus. BbluncneHne [ABOWHOrO WHTerpana B AeKapTOBOWA
CUCTEME KOOpAMHAT.

3amMeHbl NepeMeHHbIX B IBOMHOM UHTErpane. AkobuaH nepexoaa oT AeKapTOBbIX KOOPAMHAT K MOMSPHbIM.

Cxema nepexoa B IBOMHOM NHTerpasne oT AeKapTOBbIX KOOPAMHAT K NOMSPHbIM.

MprNoXeHNa ABOAHOrO UHTerpana.

Cxema COCTaB/MIEHUSI WUHTerpasibHOM CyMMbl AN (YHKUUM TPeX MepeMeHHbIX B HEKOTOPOM 061acTv TPexXMepHoro
MPOCTPaHCTBA.

OnpefeneHue 1 3anMMTe OCHOBHbIE CBOMCTBA TPOMHOIO MHTErpana.

Teopema 0 CpefHEM 3HAYEHNW B TPONHOM MHTErparne.

Cxema BblUMCNIEHNSA TPONHOI0 UHTErpana B eKapToBOM CUCTEME KOOPAMHAT.

®opMy/a 3amMmeHbl NepemMeHHbIX B TPOMHOM uHTerpasie. AkobuaH nepexoa OT AeKapTOBbIX KOOPAMHAT K LUINHAPUYECKUM W
ChepryecKmM.
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CxeMa nepexoja B TPOMHOM MHTerpane oOT AeKapTOBbIX KOOPAMHAT K LUAVHAPUYECKM U CHEPUYECKIM.
MpunoXeHns TPOMHOTO UHTerpana.

CKanapHoe N BEKTOPHOe nosie

OnpepeneHve ckanspHoro noss. MNMpumepbl CKpansipHbIX NONeN.

OnpefeneHvie NPOM3BOAHON CKa/IAPHOrO MOMS MO HanpaB/ieHWIo, ee  (PU3NYECKUA CMbIC.  Dopmyna  BbIYUCIEHNS
MPON3BOLHON MO Hanpas/eHMIO.

MoHATVE rpafmeHTa cKanspHoro nons. CeA3b BEKTOPa-rpagueHTa ¢ NpoM3BO4HON MO Hamnpas/eHuIo.

OnpefeneHvie BEKTOPHOIo nons. ®usnyeckme npumepsl.

OnpepeneHve 1 popmMyna BbIYUCIEHMSI NOTOKA BEKTOPHOIO MO/t B BEKTOPHOW 1 KOOPAMHATHOW hopmax.

MMoHATVE AMBEPreHLMIN BEKTOPHOIO MOS, ee PU3NYECKMNA CMbIcN. Popmyna 419 BbIYUCIEHUS AUBEPTEHLIMN.

dopmyna OcTporpaackoro - Maycca B BEKTOPHON M KOOPAMHATHOW opMax NS BbIYMCNEHMS NOTOKA BEKTOPHOIO Mons yepes
3aMKHYTYH MOBEPXHOCTb, (PU3NYECKUNIA CMbICN POPMY/IbI.

PUN3NYECKNIA CMbICT LUMPKYIALMM HA NPUMEPEe BEKTOPHOMO MOA CKOPOCTEN YacTUL, TEKYLLE XUAKOCTK.

OnpegeneHvie n hopmyna BbIUYUCEHNS LMPKYNALMM BEKTOPHOMO MOMSA B BEKTOPHOM M KOOPAMHATHON hopmax.

MoHATVE poTopa BEKTOPHOIo nons. ®opmysna HaxoXxaeHus poTopa.

®opmynbl CTokca v MpuHa, UX cMbIcA.

MoTeHUmManbHOe nose, NOTEHLUMAN U ero HaxoXaeHve. CBOMCTBa NOTEHLMaIbHOIO Mos.

ConeHomnpgansHoe nosne, NOHATUE BEKTOPHOM TPYyOKM. CBOICTBA CONEHOMAANILHOMO MONS.

["apMOHMYEeCKOe BEKTOPHOE MNOJie U ero CBOWMCTBA.

Onepatop NamunbTOHa. 3anMcb C NMOMOLLBHO orepaTtopa MaMuibToHa AuddepeHumanbHbIX BEKTOPHBIX Orepauuii nepeoro
nopsaka.

Onepatop Jlannaca, rapMOHUYECKMe PYHKLUN.

5. MeTognyeckune ykKasaHua rno npowegype oueHnMBaHNA

1.

QOLEHOHHB E MERONUATS
KoHTponbHas paboTta

MPOLIEAYPA MPOBEZEHVE OLEHOHHOM MEPOMVIATYA 1 HEOGXO/ IV E NETQLYHECKVE YKEGaH/
B cemecTpe CTyaeHTbl BbINOMHAKT 5 KOHTPO/bHBIX paboT, CoAepKaHMe KOTOPbIX OXBaTbIBAET BCE pasfe/ibl AUCLIMMVHGI.
KabXaomy CTyaeHTY BblAaeTcsi CBOI BapuaHT. KOHTPOMbHbIe paboTbl MPOBOAATCA B Yachl MPAKTUYECKUX 3aHATUN. 3a KaxKayHo
KOHTPO/IbHYHO paboTy MakCUMaribHbIA Gasin onpeaensieTcs B COOTBETCTBME C PEATMHI-MIAHOM AUCUMMHBI.

KpuTepuu oueHKMN 3afaHuna:
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na3

TecTupoBaHue -
He3aBUCUMbIi
KOHTposb LLOKO

MPoLRzYPe MPOBE/IEHVS OLIEHOHHON MEPODVSTIS 1 HEOOXQIMVIb E VETOZYHECKVE YKaGaH/A
Bas/ibl 38 KOHTPO/IbHYHO PaboTy MoyHatoTCH YMHOXKEHMEM MaKCMasibHOro Gasvia, MpefyCMOTPEHHOTO 3a Hee B
COOTBETCTBYE C PEATUHI- N/IaHOM, Ha OO BEPHO BbIMNO/IHEHHBIX 33AaHWIA.
B cemecTpe CTyfeHTbI BbINOAHAOT 5 03 Mo BceM pasgesnam nporpaMvibl AUCLMMIMHDBL Y KaXKAOro CTy/AeHTa B rpynre
CBOW BapuaHT 13, HOMep BapraHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTy/eHTa B CrICOMHOM COCTaBe rpyrmb.
IMpenosaBaTesb 06ecreynBaeT CBOEBPEMEHHOE MO/TyUeHMe CTyAeHTamMm BapriaHToB 3, a Taroke
NPeAOCTaB/ISET 3/IEKTPOHHYHO CCbITKY Ha cO0pHIUK 3. Bee N3 pa3MelLieHbl B 31eKTPOHHOM Kypce Mo AUCLMMIVHE.
W3 BbINOMHAKOTCA B OTAEMBHON TETPaAK, NPy OPOPMIEHN KXKAO0r0 33[aHns 00s3aTe/IbHO YKa3bIBAeTCS ero HOMeEp,
MPUBOAUTCA KPATKO YC/IOBYE KXKAOrO 33faHnA. PeLLeHrie Kaxaoro 3a4aHns AO/MKHO ObImb NMOAPOOHBIM, C BK/IFOYEHWEM
MPOMEXYTOUHbIX PACHETOB, PACCYXAEHUIA, MOSCHEHWIA, C YKa3aHWEM MCMO/b30BaHHbLIX METOA0B W qhopmyn. 3 nposepsieT
npenojasaresib, BefyLLMiA NpakTUieckue 3aHATUs.  CTyaeHTbl A0MKHbI BbINOMHWTL VI3 A0 KOHTPOBHOM paboThl Mo TeMe.
3a kaxxaoe /3 BbicTaBNAOTCA Ba/Uibl, MaKCUMa/bHbINA Ga/in YKa3bIBAETCA B PEMTUHI-NNaHe.

KpuTepuun OLLEHKN OAHOrO0 3afiaHuns:
3a7jaHe CYNTAETCS 3a4TEHHBIM, €C/N BbIMOHEHO GOree MOMOBYHbI 33AaHIIA
Ecnv 3aaHre He 3a4TeHo, paboTa BO3BPALLIAETCA CTYAEHTY Ha ZI0paboTKy.

CTyfieHTbl MOMYT UCMPaBNATb HEBEPHO PeLLieHHbIe 33jaHMA U CAaBaTb Ha MOBTOPHYHO NPoBepKy. [MpenogasaTesi> MOXeET
YYECTb VCrpaB/ieHns 1 106aBUTb Gasvibl K NPeablayLLym

B cemecTpe CTyaeHTbI NPOXoZAT ABa pybexHbIX TectvpoBaHusa (PT3 v PT4) Bo Bpems KOH(epeHU-Heaenm B cepeayHe v
KOHLIE TEKYLLIEro CeMecTpa COrfiacHO pacrivicaHuto. PybexxHoe TecTvposaHve (PT) NpoBOAUTCSA B KOMIMbHOTEPHOW (hopme B
on-line pexwime. MpofoMKUTENBHOCTL TecTUpoBaHNs - 90 MUHYT 6e3 MepepbiBa. OTCYET BPEMEHM HAYMHAETCA C MOMEHTa
BX0fa CTyfeHTa B TeCT. VIHCTPYKTaX, MPefLLIECTBYHOLLMIA TECTUPOBAHUIO, He BXOAWT B YKasaHHOe Bpems. CTY[EeHT MOXeT
3aKOHUMTB BbIMO/IHEHVE TecTa 0 UCTEUEHS OTBEAEHHOTO BPEMEHM.

PT HaueneHO Ha He3aBUCMYH) OOLEKTVMBHYHO OLEHKY 3HaHWIA, YMEHWIA W BMafeHUi, MoyYeHHbIX CTyAeHTaMu 3a
onpeeieHHbIA MPOMEXYTOK 00yUeHUs.

KaxkabIil BapyiaHT Gureta MOAEMPYETCA KOMMbIOTEPOM MO 334aHHbIM paszenaM Xumum 1 cofepxut 20 3ataHuid. CTyaeHTbl
BHOCAT OTBETbl B KOMMbIOTEP, HO BCE PeLUEHUS W MOSICHEHUS MPOBOAAT Ha Oymare. 0 OKOHYaHUM TeCTMPOBaHWA
npenoaaBaTte/ito BblAAeTC MaTpuua OTBETOB M CyMMAapHbIiA perTUHr 3a TecT. OOCYXKAeHWe pe3y/bTatoB TeCcTUPOBaHMUS
MPOBOAMTCS Ha KOHCY/TbTaLWN.

KpuTepuu oueHKN 0OfHOTO 3ajaHusna:
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AvhhepeHUMpPOBaHHbIN
3aueT

MPOLEzYPa MPOBEZEHVS OLIPHOHHON MEOVSTI M HEOGXQIIV E NETOLYHECKVE YKaGaH/SA
* 33 Kaxaoe NpaBWIbHO BbIMO/IHEHHOE 3a[aHVe BbICTAB/ISETCS 1 TECTOBbIN Gasu;
* 33 HenpaBWIbHO BbIMO/IHEHHOE W/ HEBBINO/IHEHHOE 33aHIie BbICTaB/ISETCS 0 GasIoB;
* [N9 330aHUIA C BbIOOPOM HECKO/bKUX MPaBW/bHBIX OTBETOB, 33[aHUIN Ha COOTBETCTBME W YCTAHOB/IEHME
MoC/1e0BaTeIbHOCTMN NPEeAYCMOTPEHO HaCTUYHOE OLLEHMBAHME.

MakcymanbHbIA CyMMapHBbIiA TeCcTOBbIN Gasn 3a kaxaoe PT coctasnseT 15 6asvios.

3a 2 Hepenm 0 PT CTyAeHTbI MOMYT 03HAKOMUTCS C IEMOHCTPaLMOHHBIM BapyaHTOM O11eTa, KOTOpbIA pacrosaraeTcs Ha
caiTe httD://exam.tDu.ru B pasaene «MeponpusaTis», N MOXKET ObITb BbINO/IHEH KXKAbIM CTYAEHTOM HeorpaHWyYeHHOe UMCIo
pas.

[ns cTygeHTOB, He npoweawmnx PT B nepuoj NpoBeaeHMss TeCTUPOBAHUA MO YBa>K M T EbHOW NMpUyMHe, NpefycMoOTpeHa
BOSMO>XHOCTb TeCTunNpoBaHnA Bpe3epBHbIl7I [EeHb, KOTOprVI Ha3HayaeTcCda cpa3y nocne KOH(*)epEHLL-HeAEI'II/I.

Mpu pesynbTaTe py6e>KHOro TecTupoBaHnsa 6 6annoB M MeHee, obyyallMmcsa NpejocTaBnsaeTCca B NEPUOA TeKyLLen
NMPOME>XKYTOUYHOM aTTecTauMu BO3MOXKHOCTb MOBTOPHO NpoATU PT B pe3epBHbIN [eHb, COrnacoBaHHbIi ¢ Bropo
pacnucaHuii TMYy.

[nhepeHUMpoBaHHbI 3a4eT OCYLLECTBNSETCSA B COOTBETCTBUM C [0N10XKEHNEM O NPOBEAEHUN TEKYLLErO
KOHTPO/IA 1 MPOMEXyYTOoUHOM aTTecTaumm TIY (kak opraHvM3oBaHHas npoueaypa He nposoauTcs). Torosblii 6asn
onpeaensieTca CyMMUpoBaHneM 6a/110B 3a BCE OLEHOYHbIE MEPONPUATUSA TEKYLLIEro ceMecTpa.
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