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1. Ponb gncumnnuvHbl «MaTtemaTtnka 2» B (POPMUPOBAHUN KOMMNETEHLMNIA BbIMYCKHUKA:

onemeHT CocTaBnswLme pe3ybTaToB 0CBOEHUS (4ECKPUNTOPbl KOMMETEHLLNIA)
obpasoBaTenbHOW Kopg
CeMECTp HaumeHoBaHue KOMNEeTeHUNN
nporpamMmmbl KOMMNEeTeEHU NN Ko,q HaumeHoBaHue
(ancumnnnnHa)
BriazeeT onbITOM NPUMEHEHS 32aKOHOB ECTECTBEHHBIX
i HayK 1 MaTeMaTnyecKMX MEeTOZ0B 1 MoAenelt Ans
CriocobeH OCYLIECTBSTL MOVCK, YK¥)-1B1 PELLIEHVS! 334 TEOPETUYECKOTO U MPVKNAZHOTO
KPUTUYECKUIA aHa/IN3 U CUHTES XapaKTepa
YK(¥)-1 VHGOpMALIK, NMPUMEHATB
CUCTEMHbIIA NOAXO0A, /151 PeLLEHNS YK(Y)-1.¥1 ?I/Nl'/lef; pi%?;;fﬂi:z ;eOPeTquCKOFO v
MOCTaB/IEHHbIX 33434 PUKIIaA PaTep
YK(Y)-L31 3HaeT 3aKOHbI eCTECTBEHHbIX HAYK 1 MaTeMaTuyeckyie
' METO/bl TEOPETMYECKOIO XapaKTepa
BriaaeeT MaTeMaTnyecKy M annaparom
AVdhthepeHLMansHOrO Y MHTErpaibHOrO UCUCTIEHUS
5 MPOBELEHNS TEOPETUHECKOrO MCCMEN0BaHA U
MaremaTunka 2 2 BnaneHne 6a30BbIMY 3HAHVSMN B ONK(¥)-1.B2 A/ NPOBEL P A

MOJENNPOBaHUA CpVI3VI‘-IeCKI/IX N XUMNYECKNX

06/18CTI (DyHAAMEHTA/IbHbIX MPOLIECCOB U SBMIEHUI, & TaKKe, U1t peLLIeHMs

pas3nenoB MaTeEMaTK B 06beme,

HEeOOXOAMOM [ BNaJeHs MPOWECC/OHAbHbIX 33fR
A AN Baj) YMeeT NpUMeHATb anmnapar AvdpepeHLmaibHOro 1
OrK(y)-1 MaTeMaTUYECK/M annapaTom
3KONOTVIYECKYIX HayK, 0GPAGOTKM OrNK(¥)-1.y2 VHTErpasibHOro UCUMCIEHNS /191 PeLLIeHNs
’ CTaHAaPTHbIX 3aza4

VHKOPMaLMM 1 aHa/IN3a JaHHbIX
110 3KO/I0rVn 1
MPVIPOAOMO/b30BAHMIO

3HaeT OCHOBHbIE MOHATUA Y TEOPEMBI
AvdhthepeHLMansEHOrO CUMCIEHNS (DYHKLN

ONnK(¥)-1.32 HECKO/TbKMX MEPEMEHHBIX U MHTErpasisHOro
UCUNCIIEHNS (DYHKLM OHOM W HECKO/TbKUX
nepemeHHbIX
2. [lNoka3aTenu v MeToAbl OLEeHNBaHNA
I‘InaHmpyeMHe pesynbTaTthbl O6yLI6HMﬂ no ancunnnunHe KOA AOCTUMXKEHUA HanmeHoBaHue pasgena MeTO,qu oLueHunBaHuA
Kog HaunmeHoBaHune KOHTpONMpyemoi AVCUUNNNHBI (oueHoYHbIE MepoONpUATUS)
KOMMNeTeHU NN (I/U'II/I ee
4yacTm)
PO 1 YMeTb UHTerpupoBaTb payuoHalibHble, 1 HeonpepgeneHHbl KoHTponbHasa paboTta
u YK)-1 nHTerpan na3
npocTelline mppaLnoHanbHble, T : .
eCcTMPOBaHMe - He3aBUCUMbINA
TPUTOHOMETpPUYecKUe GYHKLUN OrMK(¥)-1 P

KoHTponb LLOKO



PA2 | VMerh BBIUUCIIATD onpe/IeICHHBIC "u — 2.0npeneneHnslii u KoutponbHas paboTa
HecOOCTBEHHbIE HHTETPAIbL HecoOcTBeHHbI nHTerpan | MJI3. )
OIIK(Y)-1 TecTupoBanne — HE3aBUCUMBII
koHTposb LTOKO
P13 VYMeTs HUCCJICIOBATh (byHKHHH HECKOIBKUX VK1 3.I[H(1)(1)epeHuHaanoe KOHTpOJ'IbHaﬂ pa60Ta
- HCYHCJIEHA HKITH I .
IEPEMEHHBIX cuuCIeHne QyHKII nja3 )
OMK(Y)-1 HECKOJIbKHUX MepeMeHHbIX | TecTupoBaHUE — HE3aBUCUMBIMA
koHTposb LIOKO
P4 VYMerh Haxo JUTHb KpPaTHBIC, KpHBOHHHeﬁHBIe u VK1 4, KpaTHbIe HUHTETPaJIbl KOHTpOJ'IbHaﬂ pa60Ta
} 5. MEHTbI BEKTOPHOT )
MIOBEPXHOCTHbIE HHTErPAITBI Omementsl BexToproro | VI3 )
OMK(Y)-1 aHaIn3a TecTupoBaHne — HE3aBUCUMBII
koHTposb LIOKO

3. IIIkana oueHUBAHUNA

Iopsimok opraHM3alMy OLEHUBAHMS PE3YyJbTaTOB OOYYEHUS B YHHUBEPCUTETE PETJAMEHTHUPYETCS] OTAENbHBIM JIOKAJIbHBIM HOPMATHBHBIM AKTOM —
«CucreMa OLleHMBaHUS pe3yNbTaToB 0Oy4deHUs: B ToMckoM nonurexHudeckoM yHuBepcutere (CrcteMa OLleHMBaHUSA)» (B ACHCTBYIOLIEH peIakLim).
Ucnonp3yercss OambHO-pEHTHHIOBAasl CHCTEMa OLIEHHBAHUS pe3yibTaToB oOydeHus. MrToroBast oneHka (TpaguLIOHHAs M JIUTEPHAs) MO BUAAM
yueOHoU nesitenbHOCTH (mM3ydenue auctuminH, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHHME, NPAKTHKH) OMpENeNsieTcss CyMMOH OajioB 1o
pe3yJbTaTaM TeKyIero KOHTPOJI U MPOMEXKYTOYHOH aTTecTanny (UTOroBasi pEHTHHIOBast OLeHKa - MakcuMyM 100 6aioB).

PeKOMeHHyeMaﬂ mKajga 4Jis1 OTACJIBHBIX OLCHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOOHOT'O U TCKYHICT'O KOHTPOJIA

% BBINOHEHUS CooTBeTCTBHE
3aJaHHU A Tpal[l/l]_[l/lol-l}loﬁ OLICHK ¢ Onpej:[e.ne]-me OHeHIKu

90%+100% «OTII4HO» OTauMHOE MOHUMAHHUE MPEIMETA, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMCHHS M BIAJCHUC OTBITOM ITPAKTHUCCKOH JCATEIFHOCTH,
HEOOXOMMBIE PE3YIBTATHI 00YUCHHS COPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOIMYECTBOM 0AIITOB, OMH3KUM K MAKCHMATIBHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TIOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMEHUS H OIIBIT MTPAKTHICCKOM ACATEILHOCTH, HEOOXOMMBIE 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.» PesynbpraTsl 00y4YCHHS HE COOTBETCTBYIOT MHHHMAJIBHO JOCTATOYHBIM TPEOOBAHHIM




LLIkana ans oOueHOUYHbIX MeponpuaTnii n guphepeHLNpPoBaHHOrO 3a4eTa

CTeneHb
chopMUpPOBaAHHOCTYU Bann CooTBeTCcTBME
pe3ynbTaToB TPagnLMOHHOW OLeHKe
0by4yeHns

90%- 100% @°s °O «OTIMYHO

70%- 89% w82 «X0poLLo»
55%- 69% 55- 69 «Y[0BN.»

55%- 100% 55- 100 «3a4TeHO»
0%- 54% 0-4 «Heypoen.»/
«He 3auTeHo»

4. TlepedeHb TUMNOBbIX 3afaHNI

OLeHOYHbIe
MeponpuaATuA

1 KoHTponbHa
A paboTa

OnpefeneHne oLeHKN

OT/MYHOE NOHMMaHWe MPEAMETA, BCECTOPOHHME 3HaHWS, OT/IMUHbIE YMEHWS! 11 BllafieHe OMbITOM MPaKTUYECKON AESTeNbHOCTY,
HeoGXoaMble Pe3yribTaTbl 06yUeHs CHOPMMPOBAaHbI, X KAYECTBO OLIEHEHO KOMIMYECTBOM GasiioB, G/IM3KIM K MaKCVMabHOMY

Jl0CTaTo4HO MOSTHOE MOHVIMaHVIE NMPeAMETa, XOPOLLIME 3HAHWS, YMEHIIS W OMbIT NMPaKTUYECKOI AESTENLHOCTI, HEOOX0AMMbIE
pe3y/bTaTbl 06y eHst ChOpMMPOBaHbI, KA4YECTBO HY OHOIO U3 HIX He OLIEHEHO MUHVIMA/IbHBIM KO/IMYECTBOM Ga/iioB

[MpremneMoe MoHVMAaHWe NpeaMETa, YAOBMETBOPUTE TbHbIE 3HaHVS, YMEHIS 1 OMbIT MPAKTUYECKON AESITENBbHOCTY, HEOOX0AVMbIE
pe3y/bTaTbl 06yUeHst ChoPMMPOBaHbI, Ka4YECTBO HEKOTOPBIX M3 HUX OLIEHEHO MHUMAIbHBIM KOMIMYECTBOM 6GasiioB

Pe3ynbTaTbl 00y4eHVst COOTBETCTBYHOT MUHUMAIBHO I0CTATOUHbIM TPEGOBaHIISIM
Pe3ynbTarbl 06y4eHMs He COOTBETCTBYHOT MAHMMAILHO JOCTAaTOUHbIM TPEGOBAHMSM

MpumMepbl TUNOBbLIX KOHTPO/IbHbIX 3afaHunii

KoHTponbHasi pabota Nel no Teme «HeonpeaeneHHbIN UHTerpan»
BAPUAHT Nel

xadx sin  3xdx dx
V2x2+3 Vcos4 3x arctgx{\ +x2)
4. fe dx . 5 fx"1—x2dx. 6 f(l+x)sin2xdx
Jex+2
xdx sin 4x xdx
7. f . 8 f dx. 9 f

(x+1)(x+3)(x+5) COS 6X 3



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii
MeponpuATus

KoHTponbHas pabota Ne2 no Teme «OnpeaeneHHbI UHTErpaa»
BAPUMAHT Nel

1.1 (2x sin 2x )dx 3. s Vax- 2dx

0 ¥

1 3
2. J 4. 3 2 x

0 X + X

1. BblUMCAUTbL HECOBCTBEHHbIE MHTErpanbl Nan yCTaHOBUTb X PacXoANMOCTb:

r X 2dx 11In X
a) Jx2+4 6 J TdC

2. BbluncnuTtb naowagb Gurypbl, orpaHMYeHHOW TMHUAMN:
a) y=X3 y=xX2, Xx=-2,x=1

06) p:3-Zcoqu, B=1

n
3. Bbluncnutb gavHy ayru kpueol  y = 1-Insinx, orx=0g0x = "



OLeHOYHbIe
MeponpuaTuA

MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

KoHTponbHasa paboTta Ne3 rno Teme «KpaTHble UHTErpasibi»
BAPVAHT Nel

1 W3MeHUTb NOpPAf0K MHTErpupoBaHua:

1 4-x

de Jf (X,y)dy

0 x-4

2. PaccTtaBuTb rpaHuubl UHTErpUpoBaHus

33 f (x,y)dxdy D: y=%X, y=2X, Xty=6
D

1 HaiTtu naowaab QUrypbl, 0OrpaHNUYEHHON NTUHUAMK: X2 + Y2 - 2X = 0,
y=X%x y=0.

2. HaliTn 06bem Tena, orpaHMYeHHOr0 YKa3aHHbIMU NMOBEPXHOCTSAMMU:

X2+y2- 8x=0, X2+y2=122, z=0.

3. Haiitn maccy Tena, orpaHM4eHHOro NOBEPXHOCTAMY :

X2 +22=1 y=0, y=1ecam p(X, Vy,2) = k(X2 +y2+ z2).

KoHTponbHasa paboTta Ne4 rno Teme «9/1eMeHTbI BEKTOPHOIO aHam3a»
BAPVAHT Neol

1 BbIYNCAUTb KPUBOMUHENHbBIA NHTErpan lro poga

J(1+ x2)dl, roe L :x2+y2=ay .
(L)

2. Bbluncnutb paboTy cuI0BOro nons. NpoBepuTb 3aBUCUT NIN MHTErpas OT TPAEKTOPUU UHTETPUPOBAHNA?

Ecnun He 3aBUCUT, TO YNPOCTUTb BbIYNCIEHNA.
J(xy - Ddx+ xay 2y, rae L :AB;A(10): B(0,2) .
(L)



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii
MeponpuATus

3. BblUNCNUTb NOBEPXHOCTHbI UHTErpan %)ds, rage S- yacTtb Ma0OCKOCTU

X +y +Z =a, 3aK/04eHHas B MepBOM OKTaHTE.
4, HaliTiu noToK BEKTOpHOro nons A =4i —9] 4yepe3 BHELIHIOW CTOPOHY MOBEPXHOCTY
napabonounga BpaweHnsa Yy =x2+z2, orpaHuyd. nnockocteto Y =4, npn x <0,z >0.
5 A=(x+InZ2)i +¢y +Infli +@+InY)k. divA=2? ,rotA =2






OLeHOYHbIe
MeponpuaTuA

MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

3agaHve N 10 Bapuant X0

OnpepeneHHbIi nHTerpan

1 BquMCI"{MTb onpefieneHHble MHTerpanbl

J 1 dx 2) J \/Q1—x2)3dx 3) J 1In(x+ \A + x2)dx
0 -2
i @)
iri2 dx 12 o f dx
4 co3K Y 6 n J 1+ yx 1
2. HaiiTn cpegHee 3HayeHWe (hyHKLWIA B yKa3aHHbIX MHTepBanax
) y~ a1, [0 1] 2) y= [0: 2
3. OLI,eHé/ITb 3HaYeHNA MHTErpanos 1
1) J V/(x2- 2x)2dx 2) J x2Inxdx
o 1/c

4. WccneposaTtb Ha CXOAMMOCTb HecobCTBEHHbIE NHTErpanbl
1

no

Fr_xdx_ dx
T Lot 2 | ~vE-4)3

) fHIe(|l+ "X 4y

5. Haiitu nnowaab ¢urypbl, orpaHNUYeHHHON NMHWAMN:

x — 3cos/,
n = 0 2 ){B OB 9y = dasinscos2s, 16 [0;71/2],
- e.

6. HaiiT 06béM Tena, 06pa3oBaHHOrO BpalLeHneM Urypbl, OrpaHNYeHHON
yKasaHHbIMU NnHMAMK: 1) - Bokpyr ocr OX,  2) - BOKpyr ocu OY:

3) / yIx (K+ 3) (x + 6)

- M3 y =%
] y2_—3 ; 2 y=x-fsin2x
X=s 0< X<T.
7. BblYUCNUTL 4JIMHBI AYT KPUBbIX
X= e* (cos/ I-sin/),
1) L:|y= arcsink+ V1—a2. 2) L: y=e¢*(cost —sin/),

*/6 < V2 < ’/4.

8. BepTukanbHas nnoTvHa UMeeT (opMy nonykpyra paguyca 3 m. Haiitu
CWUNy JaBNeHns BOAbl Ha NIOTUHY.












OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii
MeponpuATus



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

MeponpuATUSA
Bonpochl:
f  &dx
Tectuposan L WHTerpan paBeH
ne - 3
He3aBUCUMbl 1. e 4 C
i KOHTPONb
LOKO (PT3 5 eng+C
nPT4)
1e23+C
3.2
1e23+C
4, 6 +

2x2+1

2. YKaxuTe BepHOe pasnoXxeHne paunmoHansHoin gpobu (X - 4)(X +1) Ha cymMMy NpoCTbIX gpobeit ¢
HeonpenenéHHbIMU KoL eHTamm

2x2+1 _ A B
(x2- 4)(x2+1) x2-4 x2+1

2x2+1 A B C
+ +

X —)(x +1) T X—2 x+2 X +1

2x2+1 A Bx+C
(x2- 4)(x2+1) x2-4 x2+1



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii
MeponpuATus

2x2+1 A + B +Cx+D
. (X2- 4)(x2+1) x—=2 x+2 Xx +1

I

dx

— .
. nTerpan J4cosXx +6sin X +5 paBeH

w

tgx +6-n/27
1
In +C

vai tgx + 6+ V27

2[g 2 +3, .
3. 3

4 InBcosx+6sinx+5+C

I

. YKaxunte n3 npeanoXXeHHbIX NOACTaHOBKY C MOMOLLbIO KOTOpOI7I MOXHO n36aBuTCA OT nppaynoHanbHOCTN B

| 5vx +1 dj

nUHTerpane (x+1) ' x



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

MeponpusaTus
1 x=t241
2. x=12
+1
5= %
3 X +

5.CpefiHee 3HaueHWe PYHKLMUN BBOJ UNC/IOBOFO OTBETa

f (x) = COS2X B npomMexyTKe 1/2
\-n /2;0]

paBHseTCA
HECOKpPaT1MOM paLOHa/IbHOM

(Apo6Hble 3HaYeHNs BBOAWTb
[po6blo, Hanpumep 17/6)

6.Mocne npuMeHeHWsa opMy /bl MHTErPUPOBaHUSA MO YacTaAM B .
P (hopmy pp 1 -4YX -Inx|i- 4—f"x X ;

2
onpeaeneHHoM uHTerpane J—x ¢Iln X dx  nonydeHo 5
1 2. N7 enx 2—F A X elX;
BbIPaXKEHNIE 1

3. —Y X slnx —fyXx *iix;
4 4\

4. Y X eInx|2— XbXEX .
4 1 4f x



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii
MeponpuATus

7.06nactb UHTerpuposaHua D orpaHnyeHa nuHuamuy = 1y =X, X +y = 4. PaccTtaBbTe npejesibl MHTErpupoBaHus

b d

JdyJf (x;y)dx

a ¢

(oTBeT BBOANTL GE3 CKOOOK GE3 NPOGENoB)
a= OTsert: 1

b= OTBeT: 2

c= OTBeT: ¥

d= OTBeT: 4-y unn -y+4

8. Havignte nnowgaab 061acTi, NpeAcTaBNeHHON Ha PUCYHKe

(2 ) P
+ (NpaBuWbHbIR)

3 2
Fs=- + 3
12 8
n 3
4 S = +
6 2
5s=[+ 3
3 4
S:n+ 3
3 8



OueHOYHble MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

MeponpuATUSA
9. Bbluncnnte KpuBonuHeHbIi nuterpan J (y —1)dx +5xdy no npsamoii L: y=4x+2 oT Toukn Mi(-2;9) g0 Touku
L
M2(0;8)
OrTBer: -46

10. Haiigute poTtop BekTopHOro nons F=(-3y+6z)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAMTL 63 Npo6enoB, 6€3 3HAKOB «YMHOXMWTb», OPTbl 0603HAYNTb CTaHAApPTHO: i,j,k)

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

11. HalignTe NOTOK BEKTOPHOIO Mons

F= (yz2- 2x)i + (xZ + 8y)] + (xy3- 2z)K u4epe3 BHELIHIOH MNOBEPXHOCTb NMPAMUAbI, OFPAHUYEHHOIA
KOOPAWHATHLIMW MIOCKOCTAMU U MNOCKOCTbLIO 5X +Y + 6z = 30

M= 600

12. Onpepennte Bug BekTopHOro nons F=y 2 - (x 2+y3)j+ z(3y2- 1)k
1. CofieHoMasbHoe,
2. NOTEHLMA/BLHOE,
3. rapMOHNYecKoe
4. obulero Buga  (NpaBusibHbIN)

12. Ana yHKUMM z =z (X;y) W3BECTHO
X(M)=zy(M)=0
x(M) =5 2xy(M) =1 zzy(M) = =2

Torga Touka M
ABNIAETCA TOYKON MUHUMYMa
He ABNSETCA TOYKOW IKCTpemyma
ABNIAETCA TOYKON MakcumyMa
SBNSETCS CTALMOHAPHO TOUKOW
He ABNAETCA CTaLMOHAPHON TOUYKON



4

OLeHOYHbIe
MeponpuaTuA

Onpd. 3auer

MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

O depeHunpoBaHHbI 3a4eT (JK3amMeH)

Bunet Ne X

1. [BOMHOW WHTerpas B [eKapTOBOW W MNONAPHON cuUcTemax KoopauHaT.
2. BbumcneHne noToka BeKTopa 4yepe3  3aMKHYTYKW  MOBEPXHOCTb.

dopmyna OcTporpagckoro - [aycca.
3. PewnTb unHTerpasnsl

3 1 2
a) f - dx; 6) f - dx.
1 4-x2 f(5x3+ 2)2

4. BbuncnuTb nnowagab ¢GUrypbl, OrpaHUYeHHOWN JIMHUAMU

2y =yfx, 2xy =1, x = 16.

5. PaccTaBuTb npepensl MHTerpupoBaHusa B OBONHOM MHTEerpane
Iff (X;y)dxdy no o6nactm (D), OrpaHUYEHHOW AUHUAMKU y =5- x2, Yy =1
(D)

6. PaccTtaButb npepgensl MHTerpmnposaHua B TPOMNHOM MHTerpane
Ifff (x;y;z)dxdydz no o6nactu (V) , OorpaHM4eHHOM NOBEPXHOCTAMU

V)
a) z =yjx2+y2; 6) z=2- x2-y2

B LUUNNHAPMUYECKOW CUCTEME KOOPAMHAT.

7 . HalnTtu nNOoTOK BEKTOPHOro nonsd
A=(x-y)+(2x+y)] +(x2+2z+ 4)K

yepe3 3aMKHYTYIO NMOBEPXHOCTb X2+z2=4, y =1,y =3

8 .HaliTm UMPKYNAUWI TMNJIOCKOF0o BEKTOPHOro nona A =(x+2y)/ +(y-x)j
BAO/b KOHTYypa X2+y2=9, 06X0AMMOT O B NOIOXNTENBbHOM



OLeHOYHbIe
MeponpuaTuA

MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

HanpaBfieHMn, uncnonb3ysa (opmyny [puHa.
9.HaliTu rpaguMeHT cKansgpHOro nons

U(x;y;z)= ¥ BTouke MO(1;, 1;2).
1

MepeyeHb BOMPOCOB A1 NOATOTOBKM K clade andd.3aveta (3K3aMeHa)

HeonpefeneHHbI MHTerpan

OnpegeneHne nepBoo6pasHOn (YHKUMM WU HEONpeLeNeHHOro WHTerpasa, ero reoMeTpuUYeckuidi CMbICN, KpUTEpWil
NpaBWIbHOCTU pe3y ibTaTa HeonpeLeNeHHOro MHTErpUpPoBaHUS.

TabnuLa OCHOBHbIX HEOMNPEeAeNeHHbIX UHTETPaUIOB.

CBoliCcTBa HEOMPEAENIEHHOTO MHTErpasa.

CBOIACTBO MHBAPWUAHTHOCTY OCHOBHbIX (POPMY/ MHTErpUpoBaHMs. MeToz NoABeLeHNs Noj 3HaK auddepeHLmana.
MeTog MHTErpupoBaHKs No YacTsiM. OCHOBHbIE TUMbI MHTErPasIoB, GEPYLLMXCS METOAOM MHTETPUPOBAHMSA MO YacTsM.

MeTog 3aMeHbl NepeMeHHO B HeonpegeieHHOM uHTerpasie. OCHOBHOM NPUHLMN BbIGOpa NOAXOAALLEN NOACTaHOBKM.
Cxema NpoBeAeHNs 3aMeHbI NMePeEMEHHON.

Anre6panyeckne NOACTAHOBKM NPY MHTETPUPOBAHNN MPPALIMOHABHBIX YHKLMIA.
TpUroHOMETPUYECKIE NOACTAHOBKYM MPU UHTErPUPOBaHU MPPALMOHANBbHBIX (DYHKLMIA.

CxeMa pa3noXeHWs pauvoHanbHOW [pobu Ha npocTeilune crnaraemble.  VIHTErpypoBaHue MpaBUbHbLIX 1
HenpaBU/bHbIX APOGeN.

NHTerpmpoBaHve TpUroHOMETPUYECKUX (DYHKLWIA, YHUBEpCaNbHAs 1 TaHreHUyas bHas NoaCTaHOBKM.

HebepyLumecs nHTerpabl, X NpUMepsI.
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MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

OnpefeneHHbIt MHTerpan
Cxema COCTaB/IEHNS! MHTETPa/IbHON CYyMMbI 1 OMPeAeNieHHOro NHTerpana Ans AaHHol (yHKLWM B JAHHOM UHTEpPBae.

"eOMeTpUYecKuii CMbIC/ ONPeSeNneHHOro NHTerpaa.

Teopema CyLLIeCTBOBaHUA OMpeLe/IeHHOro UHTerpasa.

CBoiicTBa OMpesie/leHHOr0 UHTErpasa.

Teopema 0 cpefiHeM 3HaYeHWUN A4Ns onpeseNieHHoro nHTerpana. CpefHee 3HaueHne PYHKLWW B UHTepBane.
Teopema 0 NPOW3BOAHON MHTerpana no nepeMeHHOMyY BepxXHeMy npegeny.

dopmyna HetoToHa - JleibHuua. CXOACTBO M pasnunyve onpeaeneHHOro U HeonpeaeneHHOro MHTEerpasos.

MeToabl BbIYMCNEHWS OMNPefe/neHHbIX WHTErpanoB (HemocpeACTBEHHOE, WHTErpyMpoBaHME MO 4acTAM, 3aMeHbl
NepemMeHHOR).

OnpepeneHne HeCOOGCTBEHHOMO MHTErpana no 6eCKOHEYHOMY MPOMEXYTKY, ero reoMeTpUYecKunii cmbici. CXOAMMOCTb
HeCO6CTBEHHbIX MHTErpanoB 1-ro poga, NPU3HaK CpaBHEHNS.

OnpepeneHne HECOOCTBEHHOrO MHTErpana 0T HeorpaHWYeHHOW (PYHKLMKW, ero reoMeTpUYecKnin cmbici. CXoguMocTb
HeCO6CTBEHHbIX MHTErpaioB 2-ro poAa, NPU3HaK CpaBHEHNS.

dopmMynbl 419 BbIYMCIEHUA NOWaAei NNOCKMX quryp, 06bLeMOB Ten MO M/OWaAM MOMEepeyHOro CeYeHUs U Ten
BpaLLEHMs, AVH AyT NAOCKMX KPMBbLIX 1 MOLLaaeit NoOBEPXHOCTY BPaLLEHMS.

Mprmepbl PU3NUECKMX 33faY, PELLEHMSI KOTOPbIX CBOAATCA K BbIYMCIEHWUSM OMpPEeLeNeHHbIX UM HeCOBCTBEHHBIX
VHTErpasios.

DYHKLUMUN HECKONBbKUX MEPEMEHHbIX

[Haiite onpegeneHve npegena yHKUMN HECKONbKNX MEPEMEHHBIX.
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MprMepbl TUMOBbLIX KOHTPO/bHbLIX 3adaHuii

CchopmynupyiiTe onpegeneHme YacTHbIX MPOU3BOAHBIX AN PYHKLMM HECKONbKNX NEPEMEHHBbIX.
UT0 HasbiBaeTcs AvdepeHUManoM PYHKLNN HECKO/bKUX NepeMeHHbIX
B uem cOCTOAT fOCTaToOUHbIE YCIOBUS ANDhepeHLMPYEMOCTM (YHKLMN HECKONIbKUX NepeMeHHbIX?

Kak HaxoAsTcs 4YacTHble NPOW3BOAHbIE BbICLLUMX MOPSAAKOB? CopmynmpyiiTe YCNOBUS PaBEHCTBA CMELLAHHbIX
MPOU3BOAHBIX.

Kak mLyTcs KacaTenbHas NaocKoCTb M HOPMasb K MOBEPXHOCTIA?

CchopmynupyinTe onpefeneHne akcTpeMyMa 41 (OyHKLUMN HECKObKMX NepemMeHHbIX. KakoBbl HeobXo4umMble YCIoBuMA
€ro CyLlecTBoBaHuA?

ChopmynupyiiTe JOCTATOUHbIE YCNOBWA CYLLECTBOBAHWS IKCTPEMYMA AN PYHKLMM ABYX NEPEMEHHbIX
MprBeanTE CXEMY HAXOXAEHUS HaMBO/bLLIErO U HaVMEHBLLIErO 3HaUYeHUS (YHKLWW B 3aMKHYTOI 061aCTMm.

KpaTHble uHTEerpansbi
» Cxema COCTaB/IeHUs MHTErpalbHON CyMMbI 47151 PYHKLMK ABYX NepeMeHHbIX B JaHHOW NIOCKOi 06/1acTu.

 OnpegeneHvie ABONHOIO MHTErpasa u ero reOMeTPUYECKMiA CMbICA
» OCHOBHble CBOICTBA JBONHOI0 MHTerpana.

o CdopmynupyiiTe TeopeMy O CpefHeEM 3HayeHUM (YHKUMM B MIOCKOM 06nactn, chopmynupyite ee
reoMeTPUYECKU CMbICH.

e TlOHATME NOBTOPHOrO WHTErpasa, BbIGOP MOpPsSAKA WHTErpvpoBaHMA. BbluMcneHWe ABOWHOrO WHTErpana B
[EeKapTOBOI CMCTEMe KOOpPAWHAT.

* 3ameHbl NepPeMEHHbIX B IBOHOM MHTerpasne. AKobuaH nepexosa 0T AeKapTOBbIX KOOPAMHAT K MOMSIPHbIM.
» Cxema nepexoja B ABOHOM MHTerpasie OT AeKapTOBbIX KOOPAMHAT K MONMSIPHbIM.

e TpuUNoXeHWs ABOINHOIO MHTErpana.



OLeHOYHbIe
MeponpuaTuA
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Cxema COCTaB/EHUS VHTErpasibHOW CyMMbl 411 DYHKLUMM TPEX MepeMEHHbIX B HEKOTOPOI 0671aCTW TPEXMEPHOTO
MpoCTpaHCTBa.

OnpegaerneHme 1 3anuLLINTe OCHOBHbIE CBOICTBA TPOHOTO MHTErpasia.
Teopema 0 cpefjHeM 3HAUYEHWU B TPOVHOM MHTErpase.
CxeMa BbIUYMC/IEHNS TPOVHOTO MHTErpasa B JeKapToBOI CCTEME KOOPAMHAT.

dopMyna 3amMeHbl MepPeMEHHbIX B TPOMHOM MHTerpane. $kobuaH nepexofa OT [eKapTOBbIX KOOPAMHAT K
LUMNMHAPUYECKUM U CHEPUYECKNM.

Cxema nepexofa B TPOWHOM MHTErpasie 0T eKapTOBbIX KOOPAMHAT K LUINHAPUYECKVM U CHEPUUECKIM.
MpunoXeHns TPOHOro UHTerpana.

CKaJ‘IHpHoe N BEKTOPHOE none
OnpepeneHne cKangapHoOro nons. MNpumepbl CKpanspHbIX NONe.

OnpegeneHvie NPOM3BOAHON CKaNApHOrO MO MO HanpaBneHwto, ee (hU3nueckuin cmbicn. Popmyna BbluMCIEHMSA
MPOU3BOAHON MO HaNpPaB/eHWIO.

MoHsATME rpaameHTa cKansipHoro nons. CesA3b BEKTOPa-rpagmeHTa ¢ NPoV3BOAHOV NO HarpaB/eHUHo.
OnpefeneHrie BEKTOPHOTO nons. dusnyeckme npumepsl.

OnpegeneHvie 1 hopMy/ia BblYMCIEHNS NOTOKA BEKTOPHOIO M0MS B BEKTOPHOI M KOOPAMHATHOW (hopmax.
MoHSATME AMBEPreHLMN BEKTOPHOIO Moss, ee (pr3nyeckuii cvbici. dopMmyna ans BblUUCIEHNS AUBEPTeHLMN.

®opmyna OCTporpasckoro - Faycca B BEKTOPHON 1 KOOPAWMHATHOM (opMax Ans BbIYUC/EHNS MOTOKA BEKTOPHOIO
Mons Yepes 3aMKHYTYH NOBEPXHOCTb, (U3NYECKUI CMbIC/ (HOPMY/IbI.

®U3NYECKNIA CMbICT LIMPKYNALMN Ha NPUMEPEe BEKTOPHOIO MONsi CKOPOCTEl YacTuL, TEKYLLIEN XMAKOCTH.
OnpegeneHrie 1 hopMyna BbIYUCIEHNS LIMPKYNSLMN BEKTOPHOTO MO/S B BEKTOPHOW 11 KOOPAMHATHO (hopmax.

lMoHATVE poTOpa BEKTOPHOrO Mosis. dopmyna HaxoXaeHus poTopa.
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MpuMepbl TUNOBbLIX KOHTPO/IbHbIX 3ajaHNin
®opmynbl CTokca 1 MpuHa, UX CMbICA.
MoTeHUmManbHoe nose, NoTeHLMaN 1 ero HaxoxaeHvie. CBOICTBA NOTEHLMALHOIO MosA.
ConeHonganbHoe Nosie, NOHATUE BEKTOPHOM TPy6KW. CBOICTBA COMEHOUARILHOIO MONS.
"apMOHMYEeCKOe BEKTOPHOE MOJie U ero CBOWCTBa.

Onepatop MaMunbTOHa. 3anucb C NOMOLLbIO onepatopa MamunbToHa AnddepeHuManbHbIX BEKTOPHbIX OMnepauui
MepBoro nopsaKa.

Onepartop flannaca, rapMoHUYeckre yHKUUK.

5. MeToanyecKue ykasaHusa no npougeaype oueHnBaHUaA

1

OL{EHOHHbIe MeponpuaTua
KoHTposnbHas paboTa

na3

I‘Ipouep,ypa nposejeHNA OLLEHOYHOro MeponpuaTna n HeoﬁXO,qMMble MeToaMYeCcKne yKasaHusA
B cemecTpe CTyfeHTbl BbINOMHAOT 5 KOHTPO/bHbIX PaboT, COAEPXKaHME KOTOPbIX OXBaTbIBAeT BCE pasfenbl
AVCUMMANHBL,  KakAoMy CTYAEHTY BblJaeTcsd CBOW BapuaHT. KOHTpO/bHble paboTbl MPOBOAATCA B Yachl
MPaKTUYECKMX 3aHATUA. 3a KaXAyH KOHTPO/bHYH paboTy MaKcUMalbHbliA Gann onpeaensieTcs B COOTBETCTBME C
PEATUHI-NNAHOM AUCUMNVHBI.

KpuTepun oueHKN 3agaHuna:

Basiibl 32 KOHTPO/IbHYHO paboTy MOMYy4aTCH YMHOXEHNEM MaKCUMaIbHOTO 6anna, NpeaycMOTPEHHOTO 3a Hee B
COOTBETCTBUE C PEATUHT- M/1AHOM, Ha [I0/110 BEPHO BbIMOIHEHHbIX 33[aHuA.

B cemecTpe cTyfeHTbl BbINONAHAT 5 V3 no Bcem pasfenam nporpaMmmbl AUCLUMINHBLL. Y KaXO0ro CTy[eHTa B
rpynne csoi BapnaHT /3, HoMep BapuaHTa COOTBETCTBYET MOPALKOBOMY HOMepPY CTyZleHTa B CMICOYHOM COCTaBe
rpynmbi.

MpenogaBaTtenib 06ecneynBaeT CBOEBPEMEHHOE MOTyYeHUe CTyAeHTamy BapnaHToB 3, a Takke

MPefoCTaBNfeT 3/IEKTPOHHYIO CCbINKy Ha cbopHuK 3. Bece M3 pasmelLeHbl B 31eKTPOHHOM Kypce Mo
AVCUMNNHE.

/3 BbINONHAKOTCA B OTAENBbHON TETPaAm, Npy 0POPMIEHNN KXAO0T0 3alaHns 063aTe/lbHO YKa3bIBaeTCs ero
HOMep, NPUBOAUTCS KPaTKO YC/IOBME KAXKAOT0 3a7aHus. PelleHne Kaxaoro 3ajaHns JOMKHO ObiTb NOAPO6HbLIM, C
BK/IFOUYEHVEM NMPOMEXYTOUHbIX PaCYETOB, PacCy>XAeHUM, MOACHEHWUIA, C YKa3aHWeM 1CMO0/b30BaHHbIX METOZO0B U
(hopmyn. A3 nposepseT npenofasatenb, BeAyLMiA NpakTUYeckme 3aHATUA. CTyAeHTbl LO/MKHbI BbIMOAHUTL VA3
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TecTnpoBaHue - He3aBUCUMbII
KoHTponb LLOKO

Mpoueaypa npoBeeHUs OLLEHOYHOr0 MepPonpUATUA N HEOBXOANMbIE METOANYECKNE YKa3aHUS
[0 KOHTPO/bHOM paboTbl No Teme. 3a Kaxkgoe VA3 BbICTaBnsOTCS 6abl, MaKCUMasbHbIA 6an yKasbiBaeTcs B
PENTUHI-NNaHe.

KpuTepumn oueHKM OAHOTO 3afaHus:
3ajaHne CUMTAETCS 3aUTEHHbIM, €C/IM BbIMOJIHEHO 60/1ee MO/OBUHbI 3afaHuii
Ecnu 3a1aHKe He 3a4TeHo, paboTa BO3BPALLAETCSA CTYAEHTY Ha J0paboTKy.

CTyfeHTbl MOTYT UCMPaB/sSTb HEBEPHO PELLIEHHbIE 3a/jaHNs 1 CflaBaTb Ha NMOBTOPHYHO NpoBepKy. MpenoaaBaTesb
MOXXET YUYeCTb MCMpPaBeHNs 1 106aBUTb Gannbl K NpeablayLym

B cemecTpe cTyfeHTbl MpOXOAAT ABa pybexHbix TectupoBaHus (PT3 u PT4) Bo Bpems KOHMepeHL-Hedenm B
CepeAvHe ¥ KOHLE TeKyLIero CemecTpa COrnacHoO pacnucaHuio. Py6exHoe TectuposaHve (PT) nposoguTcs B
KOMMbIOTEPHOW (hopme B on-line pexxume. MpPoAOMKUTENBHOCTb TeCTUPOoBaHUA - 90 MUHYT 6e3 nepepbiBa. OTCUET
BPEMEHN HauyMHAeTCcs C MOMEHTa BXofja CTyfeHTa B TeCT. WHCTpyKTax, MpeALlecTBYIOLWMIA TeCTUPOBAHUIO, He
BXOAMT B YKa3aHHOe Bpemd. CTyAeHT MOXET 3aKOHUUTL BbINOHEHNE TecTa 10 UCTEYEHNSA OTBEAEHHOIO BPEMEHN.

PT HaLlefeHO Ha He3aBUCVMYIO OOBLEKTMBHYHO OLEHKY 3HaHWI, YMEHWA U BNafleHUi, NoslyYeHHbIX CTYAeHTaMu 3a
onpegeneHHbI NPOMEXYTOK 06yUeHus.

Kaxxabllii BapyaHT Guneta MOLenupyeTcs KOMMbIOTEPOM MO 33fjaHHbIM pasfeniaM XMMuUM 1 copepxuT 20 3afaHuid.
CTy[eHTbl BHOCAT OTBETbl B KOMMbIOTEP, HO BCE PELUEHUS W MOSCHEHUS MPOBOAAT Ha Oymare. M0 OKOHYaHWUK
TeCTMPOBaHWS MpernofaBaTesito BblAaeTCs MaTpuua OTBETOB W CYMMapHbldA pedTUHr 3a TecT. O6CyxaeHue
pe3y/bTaToB TECTVPOBAHMNA MPOBOAUTCA Ha KOHCYNbTaLMN.

KprTepnun oueHKMN OfHOTO 3ajaHusn:

* 33 KaX[0e MpaBW/bHO BbINOIHEHHOE 3aJaHune BbICTaBNfeTCcA 1TecToBbIN 6ann;
* 3@ HenpaBsW/IbHO BbIMOIHEHHOE W/IM HEBbLIMOIHEHHOE 3ajaHne BbicTasngeTcsa 0 6aos;
s  [)19 33aHWi1 C BbIGOPOM HECKO/IbKMX MPaBW/IbHbIX OTBETOB, 3aJ@aHUIA Ha COOTBETCTBUE W YCTaHOB/EHNE
nocnefoBaTe/lbHOCTU MPeayCMOTPEHO YaCTUYHOE OLeHUBaHNE.
MakcrManbHbIA CyMMapHbI TeCTOBbIV 6ain 3a kaxzgoe PT coctasnset 15 6annos.
3a 2 Hefenn po PT CTydeHTbl MOrYT O3HaKOMUTCA C AEMOHCTPaUMOHHbLIM BapvaHTOM OwuieTa, KOTOpbIi
pacnonaraetcs Ha cavite httn://exam.tDu.ru B pasgene «MeponpuaTus», U MOXeT OblTb BbIMONHEH KaXAbIM
CTYZLleHTOM HEeOorpaHM4yeHHOe YNC/IO Pas.
Ona cTyaeHTOB, He npowefwwnx PT B nepuoA nNpoBeAeHMS TEeCTWPOBAHWSA N0 YBa>XUTEeNbHOW NpuUUKHe,


http://exam.tpu.ru/
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OnhdepeHynpoBaHHbI 3a4eT.

Mpoueaypa npoBeeHUs OLLEHOYHOr0 MepPonpUATUA N HEOBXOANMbIE METOANYECKNE YKa3aHUS
npefycMoOT peHa BOSMOXHOCTb TECTUPOBAHUA Bpe3epBHbI feHb, KOTOpPbI HasHayaeTCca cpa3y nocne KOHGepeHL -
Hepenu.

Mpwn pesynbTaTe pybe>X HOro TecTupoBaHua 6 6annoB M MeHee, obyvawwWwmMmca nNnpeaocTaBnfaeTCca B nNepuog
TeKylweid NPOMEXKYTOUYHON aTTecTaumm BOSMOXKHOCTb NOBTOPHO NpoiiTW PT Bpe3epBHbIA AeHb, COrnacoBaHHbIN
cbtopo pacnucanuin TNY.

,D,M(i)cbepeHLl,MpOBaHHbllﬁ 3a4eT oCyLlecTBAeTCA B COOTBETCTBUN C [MonoXeHnem o npoeefeHNN TEKYLLEro
KOHTPONA " I'IpOM6)KyTOHHOI7I artectaummn TNy (KaK opraHm3oBaHHaA npoueaypa He I'IpOBO,EI,I/ITCﬂ).
VTorosblit 6ann onpenendeTca CymMmmmupoBaHnem 6annoB 3a Bce OLEeHOYHble MeponNpuATUA TeKyLlero
cemecTpa.



