®OH/JI OHEHOYHBIX CPEACTB 110 JUCHUIIVIMHE
IMPUEM 2018 r.

®OPMA OBYYEHMUS ounas

Marematuka 2

Harmpapienue moaroToBKu/
CTIeIUATBHOCTD

09.03.02 UudopmanuoHHbIE CHCTEMbI H T€XHOJIOTHH

O6pa3zoparenbHas Iporpamma
(HarTpaBIeHHOCTH (IpoduIib))

I/IH(l)OpMaIIHOHHble CHCTEMbI H TEXHOJIOTHH B OHM3Hece U NPOMBIIIIJICHHOCTH

Cnenuanu3anus

WudopmanoHHble CUCTEMBI M TEXHOJIOIUU B OH3HECE

YpoBeHb 00pa3oBaHus

BhICIIEe 00pa3oBaHue - HakajiaBp

Kypc

1 | cemectp |2

TpynoeMKoCTh B KpeauTax
(3aUeTHBIX €TMHULIAX )

3aBenyromuit kadgeapoi -
PYKOBOIMTENb OT/ICJICHHS Ha
npaBax Kadeapsl

AJO. Tpudonon

PykoBoautens OOII

[IpenonaBarens

il W1.B. Ilanko
C L J1.B.bonroBckui
¥—/’

2020 r.




1. Poap gpucunnmHbl « MaTemaTnka 2» B (pOpMHPOBAHMH KOMIIeTEHUM I BHINY CKHHKA

I/IHlIl/lKaTopl)l JIOCTH KEH U sl KOMIeTeH Uil

Cocrapisiiomue pPe3yjibTaTOB OCBOCHHUS (Z[eCKpl/lHTOPLI KOMl'leTeHl.ll/ll/l)

DJieMeHT
00pa3oBaTeJIbHOMH Kox T
NpOrpaMmbl CemecTp | KOMIETeHIMH HaumeHnoBanue
(aucuunInHa, RORILAEI LI Koa unukaropa MHIMKATOPA JOCTUKEHH S Kopn T
npaktuka, F'HA)
Maremaruka 2 2 YK(V)-1 Cnocoben NYK(Y)-1.1 Ananmuzupyersamaay, | YK(Y)-1.1B1 Bita neet onbIToM prMeHeHHS
OCYILIECTBIATh BBIJIEIISISL €€ 0a30BBIE 3aKOHOB €CTECTBEHHbIX Ha YK U
MOUCK, COCTaBIIOLIIE MaTeMaTHYECKUX METOJIOB U
KPUTHYECKUN MoJiesel 1JIs pelieHust 3a 1a4
aHaJM3 U CHHTE3 TEOPETHUIECKOTO U MPHUKIIATHOTO
uHpOpMaIKH, Xapakrepa
MIPUMEHATD
CUCTEMHBIN TOAXO0. YK(Y)-1.1V¥1 YMeeT pemats 3a/1aun
JUIS peleHus TEOPETHUIECKOTO U MPHUKIIATHOTO
MTOCTaBJICHHBIX xapaxrepa
3aau
YK(V)-1.131 3HaeT 3aKOHBI €CTECTBECHHBIX
HAyK M Ma TEMATHYECKUE
METO/IbI TEOPETHIECKOr0
xapaxrepa
OIK(Y)-1 | CnocobGen N.OIK(Y)-1.1 IMpumensier OIIK(Y)-1.1B2 Brnageer MaTeMaTUYECKUM
MIPUMEHATD MaTeMaTHYECKHH anmapaTom
€CTECTBEHHOHAY YH anmapar UCCe0BAHUA nuddepeHaabHOTO u
BIE U (byHKIWH, TUHSHHON HHTETPAaJIbHOTO HMCUUCIICHUS
0O01IIENHKEHEPHBIC anreOpsl, JUTS MIPOBEICHUS
3HA HUSI, METO/IBI nuddep eHIHATHLHOTO | TEOPETUIECKOTO HCCIIeA0BAH UsI
MaTEeMaTHUIEeCKOTO HWHTETPATBHOTO Y MOJIETMPOBAHUS (DH3HY ECKU X
aHaIM3a U WCYUCIICHUS, PATIOB, U XMMHYECKHX MpPOLECcCOB U
MO/IETTHPOBaHUA, nuddepeHIaIbHBIX SIBIICHUH, a TaKoKe, IS5 p e1LeHUs
TEOPETHIECKOTO U ypaBHEHUH, TEOpUU podecCHoHANBHBIX 3312




DJleMeHT
00pa3oBaTelbHON
NPOrpamMMbl
(aucuunJInHa,
npaktuka, THA)

Cemectp

Kox
KOMIIETeH I 1

HaumeHnoBanue
KOMIIeTeHIIMH

SKCIIEPUMEHTAIBHO
r'0 UCCIICI0BAHNUS B
1p o (hecCUOoHABHON
JEATEIBHOCTH

NHAUKATOPBI J0CTHKEH U SI KOMIIeTeH Ui

Cocrapisiomue pe3yJIbTATOB OCBOCHHSI (eCKPHIITOPbI KOMIETEHIHH)

HaumenoBanue H
AUMEHOBaHH
Kon HHIUKATOpa HHAUKATOP A NOCTHIKECHU A KOH
(byHKUIMH OIIK(Y)-1.1¥2 YMmeeT npuMeHsITh armapaT

KOMILJIEKCHOT'O nuddepeHIHaIbLHOTo U
MIEPEMEHHOIO B HHTETPaJIBHOTO UCUUCITEHUS

HWH)XEHEPHOI JUTS peLeHHs CTaHIAPTHBIX
JeSATEITLHOCTH 3aja4

OIK(Y)-1.132

3HaeT OCHOBHBIC HOHATHS U
TeopeMbl T depeHIaTBEHO TO
HCYUCIICHUS (yHKIMN
HECKOJIBKHX TIEPEeMEHHBIX U
WHTEIrPaJIbHOTO  HMCYHCIICHHS
(YHKIMU O THOW M HECKOJIb KHX
MePEeMEHHBIX




2. IMoka3aTe,u 1 MeTOAbI OLlCHHUBAHUS

IlnanupyemMble pe3y/ibTaThbl 00Y4eHHs N0 THCIUILINHE

Kox unankaropa

HaumenoBanue pazaena

Metoabl OlleHUBAHU S

KOL[ HaunMeHoBaHue JOCTHKCHU A JAUCIHTHAIIJIUHBI (oueﬂo'mue Meponpmlnm)
KOHTPOJIHPYeMoii
KOMIIeTeHI[UH (MJIH ee
YaCTH)
P 1 Bnaneer 1. Heonpenenexuslit uHTErpa KonTponbHas pabora
MeTo1aMu AU(depeHIMaTbHOr0 UCUUCIeH s Py HKIIMK 2. OnpeneneHHbI 1 3.
HECKOJIBKHX ITePEMEHHBIX ; METOJAMU HHTErPaIbHOTO HecoOCTBEHHBIH HHTETpa o
WUCYHCIICHHS (Y HKIIUN OJTHOM 1 HECKOJIBKUX ITEPEMEHHBIX HYK(¥)1.1 3. Iuddepennmaisaoe TectupoBanue — HE3aBUCUMbIH
JLOMK(Y)-1.1. ucyuciaeHue Gy HKIMiR koHTpoIss LIOKO
HECKOJIBKHX e EMECHHBIX
4. KpaTHbIe HHTErpaJIbI
5. D1eMeHTB! BEKTOPHOIO
aHajm3
P2 | Ymeer 1. Heonpesienennblit uuTerpan | KonrposbHas pabora
HAXOJWTh YAaCTHBIE MPOW3BOJNHBIE U AudpepeHInansl, 2. OnpeneneHHbI 1 WJ13.
UCCIe0BaTh OYHKIMHA HECKOIBKUX ITEPEMEHHBIX; HECOOCTBCHHBI HHTETPA o
BBIYHCJISTH HEONPEICTIEHHBIE, OTIPEIETICHHBIC, HECOOCTBEHHBIE, | 11 yK(V)-1.1 3. Anddepenmmanaoe TectnpoBanye — He3aBUCUMBIH
KpaTHbIC, KPUBOJMHEWHBIC M MOBEPXHOCTHBIC WHTErPAJIBI; ucyuciacHue Gy KM koHTpoIss LIOKO
YHCIIOBBIC XaPAKTCPUCTUKU CKAJIPHBIX U BEKTOPHBIX ITOJIEH H.OMK(Y)-1.1. HECKOJIBKHX [TEPEMEHHBIX
4. KpaTHbIe HHTETpaJIbI
5. DJIeMeHTBI BEKTOPHOTO
aHasm3a
P13 | 3uaer 1. Heonpesienennpiii nuTerpan | KonrposbHas padora
OCHOBHBIE YTATIBI CX EMBI ITOJTHOT'O UCCIEAOBAHIS (Y HKIIHH 2. OnpeeneHHbIi 1 W13
HECKOJIBKUX ITEPEMEHHBIX; OTIpeIIeNeHHE HEOTIPEICTICHHOTO, HECOOCTBCHHBI HHTETPA ' o
OTIPE/ICIICHHOTO, KPa THBIX, KDHBOJMHSHHBIX i moBepxHocTapIx | - YK(V)11 3. Iuddepennmnaisnoe Tectnposanue — He3aBUCHMBIi
HUHTETPAIOB, MX QU3HUECKUI H TCOMETPHICCKITA MLOMK(Y)L 1. ucaucieHne QyHKIpi koxtpons [IOKO

CMBICJI;OCHOBHBIE TTOHATHS BEKTOPHOIO aHAIN3a , POPMYJIbI
I'puna, OcTporpanckoro-I'aycca u Ctokca

HECKOJIBKHX IIEPEMEHHBIX
4. KpaTHbIe MHTETPAJIbI
5. DneMeHTBI BEKTOPHOTO
aHam3

3. HIxkajga oueHNBaHUA

ITopsimok opraHu3aluy OLEHUBAHUS PE3yIbTAaTOB OOYUYEHUS B YHUBEPCHUTETE PEIIaMEHTUPYETCS OTAEIbHBIM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM —
«Cucrema oLleHUBAaHMS PE3YJIbTATOB 00yUYeHHs B TOMCKOM MOJIUTEXHUYECKOM yHUBEpcuTeTe (CucTemMa OLeHUBaHMsl )» (B I€HCTBYIOIIEH pelaKLIUH).




Hcnonp3yeTcsa OamibHO-pEUTHHIOBas CUCTEMa OLICHMBAaHHs pe3yJbTaToB oOyueHus. MiToroBas oueHka (TpaJullMOHHAS U JIUTEpHAs) MO BUAAM
yuebHO# nestenbHOCTH (M3ydenue aucuuruinH, YUPC, HUPC, xypcoBoe MpoeKTHpOBaHHE, MPAKTUKU) OMpPENeNsieTcss CyMMOW OaioB Mo
pe3yabTaTaM TEKYILEro KOHTPOJIL M TPOMEXKYTOUHOM aTTecTanuu (MTOroBasi peMTUHroBasi olieHka - Makcumym 100 6asioB).

PacnpeneneHHe OCHOBHEBIX H AOIIOJIHHUTCIIBHBIX 0a/mioB 3a OLOCHOYHBIC MCEPONPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOI\/JI aTTeCTallu1
YCTAHAaBJIIUBACTCS KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHHUIITTUHBI.

Pexomenyemast mkasa st OTACIBHBIX OIEHOYHBIX MEPOINPHUITHI BXOTHOTO U TEKYITET0 KOHTPOJISI

% BBITIOJIHEHHUSI
3a1aHus

CooTBercrBHE

TPAAUIMOHHOI OlleHKe

OmnpeneneHue oOleHKH

90%+100% «OTIUIHOY OTIMYHOE TOHYMAHKE TP EeJIMETa, BCECTOPOHHKE 3HAHUS, OTJIMY HbIE yMEHHSI U BJ1a ICHUE OTIBITOM IPaKTUUYECKOM 1€ TEIbHOCTH,
HE0OXOIUMBIE pe3yaBTaThl 00yueHUs C(OPMUPOBAHBL, MX Ka YECTBO OLIEHEHO KOJIMYECTBOM 0aJl10B, OJIM3KUM K Ma K CUMAJIBHOMY

70%-89% «Xopouio» JocTaTouHo MOJTHO € TOHUMAHUE TP €/IMETA, X OPOIIHME 3HAHUS, Y MEHUS U OTTBIT TPAKTUYECKOH J1EATeNIBHO CTH, HeO 0X OJIMMBIS PE3YIIbTaThI
00yueHus chopMUPOBaHBI, KA YECTBO HU OJJHOTO M3 HUX HE OIICHEHO MUHUMAIIBHBIM KOJIMYECTBOM 0aJIioB

55%-69% «YnoBin.» [puemnemoe moHMMaHKE PEIMETa, Y 10BJICTBOPUTEIIbHbIE 3HAHU S, YMEHHS U OTIBIT IIPAKTHY €CKOU JAESTENBHOCTH, HE0OX0 IMMBIE Pe3yJIBTaThl

06yquI/1;1 Cq)OpMI/IpOBaI—H:,I, Ka4€CTBO HEKOTOPBIX N3 HUX OLU€HEHO MUHHUMAJIbHBIM KOJIMYECTBOM 0amioB

0%-54% «Heynosiy» PesynbpTaTel 00yueHHs HE COOTBETCTBY 0T MUHMMAJILHO JI0CTATOYHBIM TPEOOBAHUSIM
[kana aJist OEHOYHBIX MEPONPUATUH U TUudPepeHITPOBAHHOrO 3a4eTa / 3a4eTa
Crenensn
chopMupoBaHHOCTH Baxa COOTBQ’TC’];BI/IQ Onperenenne ouerin
pe3yJabTaTOB TPaJIMIMOHHOI OlleHKe
o0y4eHust
90%+100% | 90+100 «OTIUIHOY OTnUYHOE MOHUMAHHE TP e/IMETa, BCECTOPOHHHE 3HAHUS, O TIIMY HhI€ yMEHUS M BJIa JICHHE OTIBITOM IPAKTUYECKOH J1eSITEIbHOCTH,
HE00X0IUMBIE Pe3yIBTaThl 00 yueHus C(hOPMUPOBAHBL, UX Ka YECTBO OLIEHEHO KOJIMYECTBOM 0aJI10B, OJIM3KUM K Ma KCHMAJIBHOMY
70% +89% 70+ 89 «Xopomoy JlocTaTouHO MOJTHO € TOHUMAHHUE TP €/IMETa, XOPOIIHE 3HAHUS, yMEHHUS U OTIBIT IPAKTUYECKON IESITeNIHHO CTH, HEO OX O/IUMbIe
pe3yabTaThl 00y4eHus chOPMHUPOBAHBI, Ka YeCTBO HH OJHOTO U3 HUX HE OILIEHEHO MUHUMAJIBHBIM KOJIMYeCTBOM 0aJiioB
55%+69% 55+69 «YoBI.» [Ipuemnemoe noHUMaHKeE NP EIMETa, Y 1OBICTBOPUTEIbHbIE 3HAHN S, Yy MEHHS 1 OTIBIT IPAKTUY €CKOU A€SITETBHOCTH, HE00X0 IMMBbIe
pe3yabTaThl 00y4eHus chOPMHUPOBAHBI, Ka YeCTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aJIIoB
55%+100% | 55+100 «3a4TeHo» Pe3ynbrater 06y4deHns COOTBETCTBYIOT MUHIMAJIBHO JIOCTATOYHBIM TP 00 BAHUSIM
0% +54% 0+54 «Heynosmy»/ PesyapTaTel 00ydeHUs HE COOTBETCTBY FOT MUHMMAJILHO 10CTATOUYHBIM TP E0OBAHUAM
«He 3auteHoy




4. TlepeyeHb THIOBBIX 3a/IaHUI

OueHoYHbIE

IIpuMepbl THNIOBBLIX KOHTPOJIBHBIX 3aJaHUH

MeponpHUsATHS
1. Kontponbna KountposbHas padora Nel mo reme « HeonpeneneHHbIii HHTErPan»
s paboTa BAPUAHT Nel

xdx 5 sin  3xdx 3-J dx

Pox 5. [xV1-Xx2dX. 6. [(1+X)sin 2xdx .

1. _—
arctgx(1+ x?)

e +2
’ xdx . sin 4x dx. o Jxdx
)3 (x+5)  TcosOx \/x>3+4.

KontpoabHasi padora Ne2 mo teme «OnpeaeeHHbIH HHTETPaAD»
BAPUAHT Nel

T 1
1. j(2x+sin 2x)dx 3. jv4x— 2dx
° e

X X
2. Jxe 4, _[ 2
0 1 X+ X

1. BpuHCINUTH HECOOCTBEHHEIC HHTCTIpaJibl WJIHM YCTAHOBUTL UX pACXOAMMOCTD:




Ouenounsble IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI
Mep ONpUATHS

o]

2
0[5 o [

2. BBIHMCIUTSH IUTOIIAAb (GHUTYPbI, OTPAHHYEHHOM JTNHUSIMHE:
a) y=x3, y=x% x=-2,x=1.

6) p=3-2cos P, B=%

T
3. Beruucnuth 1wy ayri kpuBoit  y =1-1Insinx, orx=0 go x = Z

KonTtpoabsHasi padora Ne3 nmo teme « KpaTHbie HHTErpabD)
BAPUAHT Nel
1. M3MmeHuTh NOps10K HHTETPUPOBAHUSL:

1 4-x
j dx j f(x,y)dy
0 x—4

2. PaccTaBUTh rpaHUIIBEI HHTETPUPOBAHUS

J] 10 y)dxdy D y=x. y=2x xby=
D

1. Haiiti momaas GUrypsl, OrpaHUUYCHHON TUHUAMHU: X2 +y2—2x =0,




Ouenounsble IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI
Mep ONpUATHS

y=x, y=0.

2. Haiiti 00beM Tea, OrpaHUYCHHOrO YKa3aHHBIMHI TOBEPXHOCTSIMU:
x2+y2-8x=0, x2+y2=2z2, z=0.

3. Haiitn MaccCy Tejia, OrpaHUn4YCHHOTO TOBCPXHOCTAMU :
x2+z2=1, y=0, y=1,ecmm p(X,y,z) =k(x2+y2+ z2).

KonTtposbHas padoTa Ned4 no Teme «j1eMeHThI BEKTOPHOT0 AaHAJIU32)
BAPUAHT Nel
1. BbruucauTs KpUBOJIMHEHHBIN HHTETpan 1™ poxa
[@+x)dl, rae L:x* +y* =ay .
(L)
2. Beruucauts paboty cuinoBoro noJist. [IpoBepuTs 3aBUCUT I MHTETPaJl OT TPAEKTOPUU UHTETPUPOBAHUS?
Ecnu He 3aBUCHUT, TO yIPOCTUTH BHIYUCIICHUS.
I(xy—l)dx +x2y%dy, roe L:AB; A(1,0); B(0,2).
(L)
3. BbIUMCINTH TOBEPXHOCTHBIN HHTETPAT J. J. dS, roe S —gacTh IIOCKOCTH
(S)
X+ Y+ Z=a4a, 3akIrouecHHas B IEPBOM OKTaHTE.

4. HaiiTyi MOTOK BeKTOPHOTO moyisi A = 41 — 9] uepes BHENIHIOI CTOPOHY MOBEPXHOCTH
napaGonona Bpamenns Y = X +2°, orpanud. miockoctsio Y =4, mpu X <0,2>0.
yDk. divA=? ,rotA=?

o

A= (x+In|z)i + (y +In[x)) ]+ (z+In




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH




OueHovYHbIE
MepOnpHATHS

IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI

NJ3.

3AIAHME N9 Bapuanr 22
Heonpegenenusiit unTerpan
1 /’ sin 9z dz 5 3—2ctg®z
’ 5+ cos? 9z - cos?z
3 /' dz 4 /‘ e* dz
’ & lnzz In*(ln z) ’ e +1
z” dw i dx
5. S 4 si —
/ T3+ 5)3 6 j sin(1/z) =
7 / (1-222%)2dz / dz
' . Ji\’/5 1 — 922 /1 — arcsin 3z
dz .
/ Sl 10. /z3- V724~ 9de
r\/3 + bz? :
1. [(*+3)-e > da 12. /—*"(“"S,”)df
J cos? :L’d
13. /(:z'+6 -cos 6z dz 14. /fw
) -
15. /?’ cos 3z dz 16. /ln(:r +vz2—4)dz
dz dz
17. e 18. ——— e
/’rz+3z+12 /\/1~8:c—4z>3
w5 (z + 4)(17{7 20. / (6 — 1)dz
7+ 6z —2? J Vz?+3z+38
o /:n‘-—2.r+1 99 (z—1)dz
) 342zt g o z3 4 5z
D e R
23. /(33 %) o ng, [REVEIAVE
J 8z3-125 z-(1+ Jz)
or z3 — 522 4 5z + 23 dz
25. do 96 J e
(z=1)(z+1)(z-5) Ve+1+1
\“//\1 + Va?)} zdz
27. | X ds 28. / R—
7z Vaii+viio
29. / W“x-‘—lﬁii 30. / ‘4211:__;
; fi J V(2+2%)3
az T\
31. —_— 2 ros? (= 7
/ cos3x§inz:; g /(0S gi) o
T T
33. e 5
2sinz — 3cosz ” / 4+ 3cos’z
35. \a/sinzm cos® = dz 36. /— de
1L ot m
¥ da g S
37 38. /z3 -arctg z dz

") Ve -1




OueHoYHbIE
MepOonpusITHSs

IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI

3anaHne N 10 Bapuarr 20

Onpeaenennbiit uHTErpan

1. Bqu:nwrb onpeneséHHbIe MHTEr DAl
1 2

1) /”‘f 2) /\/m“ 3) /ln(z+ 14 2%) da
22

»/z d F 24 ; d
z z? dz z
% fs——3cosz 3 /z‘*—l %) /1+\“/z+_1
0 0 -1

2. Haiitu cpensee 3Havenne GYHKIMA B YKa3aHHLIX HETEPBaIaX
1

1) y=cos®z, [0; 7] 2 = s [0;
) y=cos®z, [0; 7] ) v i

3. OueHMTH 3HAUCHHS HHTEIDAJOB
3

1
) [ Ve mT 2 [ hods
° 1/e

4. VcenenosaTh Ha CXOOWMOCTD HECOGCTBEHHBIE MWHTErPAJIbl
)
1) zdz
16z%4 1

/______
v (z+3)(z+6)

dz

V-

1
"
4) jlnl+\/——

esin 2r 1

5. Ham‘u w0 aAb GUrypsl, OrPAaHUYEHHHON JUHHSIMA:
=",

{ e o= el
= o p=4cosp, ; z = 3cost,
1) { Z:i ! 2 , p = 6cos . ) y =4sintcos®t, t€ [0;m/2].
6. Haittn 06BeM Tema, 06pa3oBagHOro BpalleHueM QUryphl, OTPaHMTCHHON
yxasauHEME nuEusami: 1) - Bokpyr ocn OX,  2) - Boxpyr ocu OY:
o =
? = 4z/3, s x>
1) 1 5_371’ d 2) y =2z +sin‘z,
e 0<z<m.

7. BRIYMCARTS AAMHEEL QYT KPABBIX

z = €' (cost + sint),
y =€ (cost —sint),
| /6 < p < 7m/4

8. BeprukanpHas mWIOTHHA MMeeT GopMy NMOIykKpyra pammyca 3 m. HaiTu
CUITY RaBIEHUS BOMABI HA IUIOTHHY.

1) L: | y= arcsinz + 1 — 22, 2) L:




OueHoYHbBIE IIpuMepbl THHOBLIX KOHTP 0JILHBIX 3aJaHH I
Mep ONpUATHS

3AIAHME N & * BapmanT 13
DYHKUUN MHOFUX NEPEMEHHbIX

1. HaiiTa u m306pa3suTs 06;1acTH onpenesieHAs QYHKIIHA:
i

1) z=In(5-102% - * 2) 2= ———=
) z=In(5-102° - y°) ) 2z " o

u ’ ’ o
2. HaitTn 9acTHEIe IPOM3BOAHEIE Z; U Z, QYRKOWH

22 —y\° . z
l)z_(3y+z) 2)z_smzz__5y~\/:—2y3
; — 3y — z2)
- cOs 2z t - In( - 4) z= (1: y) - COS(
Y = g =4 9 arctg 3¥—+ sinlny

, '
3. HaliT 9acTHEIE IPOU3BOAHKIE 2, ¥ 2, CIOXKHOA QYyHKIHK

u— 3v " L v
z=———, TOe u=ctg —, v= %
arctg (u)’ . s z?

4. HaiiTi Ipou3BOOHYIO z;, ecin
z=1+/4+ctg (zlny), rme z=T7%, y= Vt

= 0z dz
5. Ha#Tu mpomzBomEEIE — B —)\
oz dz

z=sin(y/zy — ), rtme y=In(z?+4)
6. HaiiTa npomssennyio y' HesBHOR GyHKIMY y(z), 3a0aHHOR BHpAaXEHTEM
-3
1) 2y—y-27% =z -9
2) (E) — \/y = arcsin 3z
Y

eCiina

7. Hal'Ty 9acTHbIE NPOM3BOAHLIE 2, W Z, HeABHOX QyHKuUmH z(z,Yy), 3a1aH-

HOWM BEIDAXEHHEM e*/% 4 cosz — 4zy®2® =0

8. Haittnt nepsiit dz w BTOpOi d?z nuddepeRnuans: OyHEKIAR
z = y/In(z? — y?)

' 9. Cocrasuts YPaBHEHMS KacaTeJIbHOM IUIOCKOCTM ¥ HOPMAaJ® K IOBepX-
HOcTH 7 = 42° + 24zy + 113° + 64z + 42y + 55 B TouKe Mo(-1; 1; 2o)

10. UccnenosaTe Ha 3kcTpeMyM GyEKmAI0  z = z° + 3% — 9zy + 27




OueHoYHbIE
MepOonpusITHSs

IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI

3AmAHEE N 11 Bapumanr 24
KpaTHbie unTerpansi

1. B xsoitoM mETErpae / / f(z;y) dzdy mepeirTm x moOBTOPHOMY U paccTa-
(D)
BUTE TPefeslkl MHTerpuposarms mo obmacti (D), orpamriennoin yusmsMm:
1) y=+12—-27, y=2/3-12—22, z=0, (z > 0).
2) y=|lnz|, y=5.
2. VaMeHUTE NOPSANOK MHTETPUPOBAHAS B MHTErpaJie
1/2 Vaez V) 1 V3 3—z2
J= /dt flz,y)dy + / dz/f(x-y) dy + /dz / f(z,y) dy.
0 0 1/2 0 V2 0

3. epeiiT K TMONAPHEIM KOOPAWHATAM ¥ BEIUMCIIUTE

//a:d:cdy. D:{z* +4* < ba, z > 0}.
(D)
4. Borauenuts miomans GUTYph, OPPAHMYIEHHOR IHHMAMA
1) y=2 y=22+5 =z=1, z=3.
2) @+ =gy,
5. BermemuTe Maccy muiacTuHKM, 3aHMMapInei obnacts (D), mpm samammosi

TIOBEPXHOCTHOM IUIOTHOCTH 4(Z5y)

1) D: {y=4c+6, z—-2y—1=0, z=-1}, d(z;y)==.
2) D: {y<a+y' <2}, dlmy) =3y

6. 3amicaTs TPOMHON MHTErpast /// flz;y;2) dedydz

(V)
B BHJe MOBTOPHOTO ¥ PAacCTaBUTh HPeeibl MHTerpupoBanus mo obnacta (V),
OIPAHWYMCHHON TIOBEPXHOCTIMMA:

1) z=2?, 2z=y, z=4, y>0, z>0.
2) 284y’ =4, y=vzZ+22, y>0.
7. Beraucimre 06BeM Tena, OrPaHIeHHOT0 TOBePXHOCT AMU:
1) 2+’ +2°=1, 2 +3° +2°=9, y<=z, y>0, z>0.
2) z2=4—-2" -y, z+y=2, z>0, y>0, z2>0.
8. BrrumeimTes Maccy Tena, 3aHUMAIOINero o6JacTh
V:{?+y =22, z4+2=2 y>0, z2>0},
K

ecnu 3azaHa obBeMHAd IUIOTHOCTE  Y(Z;y52) =




OueHoYHbBIE IIpuMepbl THHOBLIX KOHTP 0JILHBIX 3aJaHH I
Mep ONpUATHS

3AIAHME N 13 Bapuant 24

CKaﬂﬂpHOe W BEKTOpPHOE none

1. HadiTa paGoTy CHIOBOro moss
F(z; y) = {z+ V22 +¢%); (v— V2?4 4%)} Bmoms myrm miockoi
kpusoit L: z =4cost, y=4sint, (z>0; y>0)

mexnay Toukamz (4; 0) = (05 4).

2. Ha@Tn paGoTty cu0BOrO NOIA F= Y- itz ; + z - k Brons
nyrm kpusoit L : x=cost, y=—sint, z=2¢, te€0; /2]

3. HaliTe MOTOK BEKTOPHOTO MOJIA A yepes IMOBEPXHOCTL S B CTOPOHY BEELI-
Hell HopMaJiu
1) A={0; y; 3z}, tme S— uacTe miockocTH T +2y+ 2z =2,
BEIPE3AHHON KOOPAUHATHRIMY INIOCKOCTAMMU.

2) A= (V2z = y+71:)-‘f+(cos zz+y)‘f+(\/ina: + y—5z)~E, roe S— mon-

Hast OBEDXHOCTh YCeUSHHOTO kKomyca z°+y? = (z—5)%, z=1, z=4

3) A=3zz-i-2z -J-"+ Y- kE, thme S— momHAT MOBEPXHOCTH TeNa,
OTDaHWYEHHOTO HOBepxHocTAME 2+y+z =2, z =1, =0, y=0, z=0.
4. Haﬁ'r_{a MOIYJb TUPKYIAIHUY BEKTOPHOTO MOJIS A BLOJb KOHTYpa L

1) A={(y-ln{z+1); (22— cosy)},

L — 3aMKHyTas jquHmS y =z°, T =Y.

- % e " 2 din2
2) A=yz-1—zz-j+zy-k, L - {:c+y B ity

2 +y2 =9.
- zityj+z k
5. IlpoBepnuTs, 6ymeT 1M BeKTOpHOe moime A = ——,’—U]-——_——q TOTEH-
o+ y? +2°

IIMAaJIbHBIM. B cliy4dae MOJIOXHTEJIBHOTO 0TBETAa HAWTH €ro MoTeHIuaJ.

VY

6. IlocTPOUTE TIOBEPXHOCTH YPOBHS cKasspHoro nous U(z; y; z)

-1
7. HaitTa nponsBonEyio ckanspaoro noins Ulz; y; 2) =z y—z/z
B Touke Mo(—4; 3; 1) B manpasmennns BekTopa =051+ j— k

8. B Touke Mo(1;1/3; 1/+/6) maitTer yros Mexy BeKTODAMHU — FDaAMEHTAMA
CKATTIDHRIX TOITeH

1
U(z;yi2) = —, V(s y;2) = 2% + 9y + 6 27
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Ouenounsble IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI
Mep ONpUATHS

Bompocsr:

J‘ 2,28
TecTupoBan 1. Unterpan paBeH

ue — .
nesaucumel | 1, €7 +C
1 KOHTPOJIb
ITOKO (PT3 2 6e2 +C

u PT4)

Lo c
3.

Lo c
4. ¥

2x2 +1
. (x* —4)(X* +1) o

2. YKa)KI/ITe BepHoe pa3HO)KeHI/Ie paHI/IOHaHBHOI/I I[p06I/I Ha CYMMy HpOCTBIX I[pO6eI/I C

HeonpeneaEHHbIMU K03 puLneHTaMu

2x° +1 A B
2 _ 1 (x2 =T T2
1. X*=4)(x"+1) x" -4 x"+1

2x% +1 A B C
2 2 - + T2
2 (X*=4)(X"+1) x-2 x+2 x°+1

2x% +1 A  Bx+C
(x* —4)(x* +1) “X¥-a X1
3.




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH

2x° +1 A B Cx+D
2 2 - + T3
4 (X=X +D) x-2 x+2 x°+1 +

dx
3. Unrerpan ° 4C0SX+6SINX+5 papen

X
1 tg§+6—\/§

In +C
V21 tgx+6+\/§‘
1. 2 +
- x2 +C
tg=+3
2. 92

3
Z(tg;+3)
—— 2 4C

3. 3

4 In|4cosx+65inx+5|+C

4. Ykaxure u3 OpCATOKCHHBIX TTOJACTAHOBKY C TIOMOIIBIO KOTOpOﬁ MOHO U30aBUTCS OT HPppaIOHAIIBHOCTH B

J‘5\/m i

2
MHTETpaie (x+1)"- Jx
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IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH

1. x=t*-1
2. x=t?
2 X+1
3 X +

5.Cpennee 3nauenne yHKIHH
f(x)= COS® X B MpOMEKyTKe
[~z /2:0]

PaBHACTCA

HECOKPATUMOM pallMIOHAJIBHOU

(IpoOHBbIe 3HaUEHNS BBOINUTH
npoGbto, Harpumep 17 / 6)

BBoj unciioBoro orseTa

1/2

6.Toce mpuMeHeHns (dhopmyIbI
MHTETPUPOBAHUSI 10 YACTAM B OMPECIICHHOM

2 3

WHTErpaje I\/; ‘Inx dx TIOJTyYECHO
1
BBIpOKCHUE

1. %W.|nx‘f_gjé/§~dx;

2. %/x_“-lnx‘f—j-i/;-dx;
1

3. E%/F-Inx—Ej‘%/;-dXi
4 44

3 3%3/x
4. Zi/x_“-lnx‘f—ZITInxdx-
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IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH

7.06nacte uarerpupoBanus D orpanndyenanuausmu 'y =1,y = X, X + y = 4. PaccraBbTe npeaeiabl HHTETPUPOBAHUS
b d

[y f(xyydx

a (o

(oTBeT BBOIUTH O€3 CKOOOK €3 p 00esIoB)

a=_ Orser: 1
b= Orger:2
c= _ Orset:y
d=  Orser:4-y uu -y+4

8. Haiiaure nomanp oOIacTv, MpeNCTaBICH HOM Ha PHCYHKE

lg =E+£ (npaBUAbHbIN)

4
n 3

2.5=-—422
3 2
3.1 ﬁ
12 8
T 3
4. S=—+—
6 2
5. S=£+£
3 4
6. S:E+£
3 8

9.BbrunciauTe KPUBOJIMHEHHBIH HHTETPa '[(y —1)dx + 5xdy no npsimoii L: y=4x+2 ot Touku M1(-2;9) 10 Touku
L

M2(0;8)

Ortser: -46




Ouenounsble IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI
Mep ONpUATHS

10. Haitmure porop BekToproro moist F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTE €3 MPOOENOB, 0€3 3HAKOB «YMHOXHTHY, OPThl 0003HAYUTE CTAHAAPTHO: i,],K)

rotF=_ 3i-j+7k__wmma__ 3i-1j+7k__

11. HaiiguTe moTOK BEKTOPHOro MOJISI

F=(y-z2—2x)i + (x2z + 8y)j + (x»®— 2z)k uepe3 BHEIIHIOI MOBEPXHOCTh TUPAMHU/IBI, OTPAHUYCHHOM
KOOPIMHATHBIMH TTOCKOCTSIMU U TNTIOCKOCTBIO SX +Y + 62 = 30

I1=__600

12. Onpenenute Bua Bektoproro nons F=y2i — (X 2+ y3)j+ z(3y2— 1)k
1. coneHouanbHOE,
2. MOTEHIIMAJIbHOE,
3. TapMOHHYECKOE

4. obmero Buma  (MpaBUIIBHBIN)
12. insa pynxiuu z = Z(X;y) H3BECTHO
zy(M)=2z,(M)=0
2, (M) =5; z,, (M) =1 z{, (M) =-2
Torna touka M
SIBJSIETCS TOYKOU MUHUMYMa
HE SIBJISIETCSI TOUKOU IKCTpEMYyMa
SIBJISIETCS TOUKOM MaKCUMyMa

ABJSACTCS CTALIMOHAPHOM TOYKOH
HE SIBISETCS CTAIMOHAPHOU TOYKOU




Ouenounsble IIpuMepbl TUNIOBLIX KOHTP 0JIbHBIX 3aJaHHI
MepONpUATHS

Hucob.

3auer
(Ox3amen

)

[IpyMepbl 3aaHUM Ha IK3aMeH

TIIY JAund dpepeHpoBaHHbIH 3aueT (IK3aMeH) Kypc1
Buier Ne X
1.IBoMHOM MHTEeTIpall B IOEKapTOBOM M IMOJIAPHOM CHMCTeEMax KOOPIMHAT.

2 .BrlUMCIJIeHMEe [OTOKa BEKTOpa dYepes 3aMKHYTYyK I[IOBEPXHOCTh. dopwmyra
OcTporpanckoro — I'aycca.
3.PeumTe MHTETpPaJkl
X3 1 X2
a) [———dx; 0) [-——dx.
2 3 2
N/ 5 (5x° +2)

4 . BEIUMCIIUTBE IJIoWalb QUIYPE, OI'PaHUYEHHOW JIMHUSIMU

2y:\/§, 2xy =1, x=16.

5. PacCcTaBUTL Ipelesitl MHTEeTPUPOBAHMS B IBOMHOM MHTETpAalle Hf(x;y)dxdy
(D)
no obnactu (D), orpanuuennon smumamu y=5-x*, y=1.
6.PaccTaBuTh MpeIeJis! VHTETPUPOBAHUS B TPOMHOM MHTETpaJe

H_[f(x;y;z)dxdydz no objactu (V), OTrpPaHMUEHHOM MOBEPXHOCTIMA

)
a) z=4/X*+Yy*; 6) z=2-x—y?

B [[WJIMHIPUYECKON CUCTEME KOOPIMHAT.
7.HanTyu NOTOK BEKTOPHOI'O II0OJIS

A=(x—y)i+(2x+Y) ]+ (x> +2z+4)k
yepes 3aMKHYTYIO TIOBEPXHOCTh X~ +2° =4, y=1, y=3
8.HaliTy LMPKyJIALMIO [JIOCKOTO BekTopHOoTo nons A=(X+2Y)i+(y—X)j Bmois

2 2
KOHTYpa X +Y =9, 00XOmMMOTO B MNOJIOKMTEJLHOM HAaIPAaBJIEHWM, UCIOJIb3YS
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IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH

dopmynty I'pmHa.

9.HauTy IpaIMeHT CKaJISPHOI'O IIOJIA

2

U(xy;z)= % BTOUYKE M,(L;-1;2).

[Iepeyenb BOOPOCOB IS OATOTOBKH K caue nudd.3auera (9K3aMeHa)

HeonpeneneHnnblii uHTErpas

OnpeneneHue nepBooOpa3zHON (PYHKIMK U HEOTPEACTISHHOT0 HHTErPajia, €ro TeOMETPHISCKUIM CMBICT, KPUTEPHI TPABHIHBHOCTH
pe3yiabTaTa HEONpeAEIEHHOT0 MHTErPUPOBaH Hsl.

Tabnu11a OCHOBHBIX HEOTIPEICICHHBIX HHTETPAJIOB.

CBoiiCTBa HEOTIPEAECTIEHHOTO MHTET paIa.

CBOWCTBO MHBAPHAHTHOCTH OCHOBHBIX (DOPMYJI MHTETpUPOBaHUsL. MeTo 1 oABEACHMSA 1101 3HaK U depeHinaia.
MeTton uHTErpupoBaHus 1O YacTsiM. OCHOBHBIC TUTIBI MHTETPATIOB, OEPYIIMXCSI METOJIOM HHTETPHPOBAHUS 11O YaCTSIM.

Mertoz 3aMeHBI IIEpeMEHH O B HeoTpeieieHHOM HHTerpaie. OCHOBHOM IPUHIIMIT BEIOOpA ITOAX OISl moAcTaH 0BKH. CxeMa
MPOBEAECHU S 3aMEHBI TEPEMEHHOM .

AnreGpandecKue MoJACTaHOBKU IPY MHTET pPUPOBAH UK UPPAL OHAIBHBIX (PYHKIUHA.
TpuronomeTpuyeckre NoACTAaHOBKH ITPY UHTETPUPOBAHUH UPPAITHOHANBHBIX (PYHKI[HIA.

CxeMa pasfioKEHHUs palMOHANBHON NIpoOKM Ha MpocTeiinne cnaraeMble. MHTErpupoBaHue NMPaBUIBHBIX M HEMPaBUIIBHBIX
Tpo0eii.

WuTterpupoBanye TpUTrOHOMETPUUYECKUX (DYHKIIMIA, YHUBEpPCAIbHAS U TAHT €HIIMAIbHAS IOJCTAaHOBKH.

HeGepymuecs HHTErpaibl, X IPUMEPBL




OueHoYHbIE
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IIpuMepbl THNOBBLIX KOHTPOJIBHBIX 3aJaHUIH

OnpeneneHHbIil HHTErPaJ
Cxema cocTaBaCHUS HHTGFpaHLHOﬁ CYMMEBI U ONIPCACIICHHOTO MHTCIpaIa JAJIsd ILaHHOﬁ (I)YHKHI/II/I B JAHHOM MHTCPBAJIC.

I'eoMeTprdeckuii CMBICH OIPEAEIIEHHOTO HHTErPasa.

Teopema cy1ecTBOBaHUS OIPEEICHH OT0 MHTErpaa.

CBolicTBa OIIpeNEIEHHOT 0 HHTETpala.

Teopema o cpeHEM 3HAUEHUU JUIS ONPEEIEHHOro nHTerpana. CpeqHee 3HaueHue QyHKIMY B HHTEpBAJE.

Teopema 0 IPOU3BOAHON UHTErpaia 10 IEPEMEHHOMY BEpXHEMY IIPEICTY.

®opmyna Hetotona — Jleliouuna. CxoACTBO M pa3inyKe ONpeIeICHHOTO U HEONIPEAEIEHHOI O HHTETPAJIOB.

Mertobl BBIMHCICHUS OMPEACTICHHBIX MHTETPAIOB (HEMOCPEACTBEHHOE, MHTEIPUPOBAHKE 10 YaCTSIM, 3aMEHBI TEPEMEHHOH).

Onpenenenue HECOOCTBEHHOIO HHTErpaja Mo OECKOHEYHOMY IMPOMEXKYTKY, €ro reoMeTpuueckuil cmbicia. CXOIuMOCTbh
HECOOCTBEHHBIX HHTETpaJioB 1-ro poja, Mpu3HaK CPABHEHMSL.

OnpeneneHne HeCOOCTBEHHOTO WHTErpalia OT HEOTPaHMYEeHHOW (YHKIIUH, €ro TeoMeTpru4ecKuit cMbicl. CXOIUMOCTb
HECOOCTBEHHBIX MHTErpaJioB 2-T'0 PO/ia, PU3HAK CPABHEHMSL.

DopMybl 17151 BBIMUACICHUS TUIOMIAJCH TIOCKUX (QUTYpP, 00BEMOB Tell MO MIIOMAAN TOTIEPEUHOTO CEUSHUS U TeN BPalleHUS,
JUTMH AYT TIOCKUX KPUBBIX U TIJIOIIA/IEHN TOBEPXHOCTH BpaI[CHHU L.

[Tpumepsl pu3ndeckux 3a1ad, peIIeHU KOTOPBIX CBOJATCS K BBIUMCIICHUAM OIPEICIICHHBIX I HECOOCTBEHHBIX HHTETPAJIOB.
DOYHKINU HeCKOJIbKHX MepeMeHHbIX

Jatite onpenencHue npenena GyHKIMN HECKOIBKUX MTEPEMEHHBIX.

ChopmynupyiiTe ompeneneHe YaCTHRIX MPOU3BOIHBIX AT PYHKITMN HECKOJBKUX TTEPEMEHHBIX.

Uro HazweBaercs muddepeHnanom GyHKIMHA HECKOIBKIX TEPEMEHHBIX
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B gem cocrosT moctaTtounble ycnoBus U HepeHITNPYEeMOCTH (DYHKIIUH HECKOIBKHIX ITEPEMEHHBIX ?
Kax HaxozsTcst yacTHBIE TPOU3BOHBIE BRICIINX MOpsAnKkoB? Chopmynupyiire ycioBUsS paBeHCTBA CMEIIAHHBIX IPOU3BOIHBIX.
Kak unryrcs kacarenbHasi IJI0CKOCTb U HOPMaJb K TOBEPXHOCTH ?

ChopMmynmpyiiTe orpeaeneHne dkcTpeMyma Juis QYHKIHE HECKOJIBKUX NepeMeHHbIX. KakoBbl HE0OXOAMMBIE YCIOBHUS €ro
CyLIeCTBOBaHHUS?

CoopmynupyiTe JOCTaTOUHBIE YCIOBHUS CYIIECTBOBAHMS IKCTpEMyMa Uil QYHKIMHU JBYX EPEMEHHBIX

[IpuBenuTe cxeMy Hax0X/A1€HUS HaUOOJBIIEr0 U HAaUMEHBIIEr0 3HaUueHU s QYHKIIUH B 3aMKHYTOH 00JIacTH.

KpaTtHble uHTErpasibl
e (xema COCTaBIJICHUS MHTETPATLHON CYMMBI [T (YHKIIUH JBYX ITEPEMEHHBIX B JAHHOH IIJIOCKOH 00JIacTH.

e OmnpeneneHue IBOMHOTO MHTErpaia U €ro reOMEeTPUYECKUNA CMBICIT
e OCHOBHBIC CBOWCTBA JBOWHOTO HHTETpaja.
o ChopmymupyiTe TeOpeMy O CpeHEM 3HAUCHUH (PYHKIIUK B THIOCKON 001aCTH, COpMYITHPYHITE €€ TEOMETPUICCKHI CMBICI.

e [loHsiTHE MOBTOPHOI'O MHTErpana, BHIOOp MOps/IKAa WHTETPUPOBAHUS. BblMucIeHWe NMBOWHOrO MHTErpajia B JEKapTOBOU
CHCTEME KOOPIUHAT.

e 3aMeHBI IepeMEHHBIX B IBOMHOM HHTETpaie. SIko0naH nepexoia oT JeKapTOBBIX KOOPIMHAT K TOJSPHBIM.
e (CxeMmanepexojia B ABOMHOM MHTErpasie OT AEKAPTOBBIX KOOPAUHAT K IOJISIPHBIM.
e [IpunoxeHus IBONHOTO MHTErpasa.

e (xema COCTaBJECHUS HHTETPATbHOM CyMMbI Ui (QYHKIMH TpeX IEpEeMEHHBIX B HEKOTOpPOH 00JacTH TPEeXMEPHOIo
MIPOCTPaHCTBA.

e OnpeneneHue U 3alMIIMTE OCHOBHBIE CBOWCTBA TPOMHOIO HHTETpaIa.

e Teopema o cpefHEM 3HAYEHUH B TPOMHOM HHTETPAJIE.
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CxeMa BBIMHCIICHUS TPOMHOT O HHTErpajia B AEKapTOBON CUCTEME KOOPIHHAT.

dopmyria 3aMeHbI IEPEMEHHBIX B TPOMHOM HHTerpatie. SIkoOnaH mepexoza oT JeKapTOBBIX KOOPIUHAT K IWIHHIPUISCKAM U
chepruyecKiM.

Cxema nepexo/ia B TPOIHOM HHTErpae OT AEKapTOBBIX KOOPAUHAT K HMJIMHIPUYECKAM U CPEPUIECKHM.
IIpunosxeHus TPOWHOTO MHTErpaa.

CxajisipHOe M BeKTOpPHOe 1oJie
OnpeneneHue CKATSIpHOTO TOJISL. [IprMepsl CKpasIpHBIX MONIEH.

Ompenenenne MPOU3BOAHON CKAISPHOTO IO O HAMpPaBICHHUIO, €€ (u3ndeckuii cMbici. PopMmylia BBMUCICHUS
MIPOU3BOJHON IO HAIIPABJICHHUIO.

[onsiTre rpanuenTa ckansapaoro noiist. CBs3b BEKTopa-TpagueHTa ¢ TPOM3BOIHOM MO HAITPABICHHIO.
Onpenenenue BeKTOpHOTO Most. uzndeckre mpruMepsl.

Onpenenenue u GopMyJsia BEIUMCICHHS TOTOKA BEKTOPHOTO T0JIsl B BEKTOPHOW M KOOPAWHATHOU (popmax.
[MonsaTre nuBepreHIINKM BEKTOPHOTO NOJIA, e pu3ndecKuii cMbIci. Dopmyrta [T BEIYUCICHHS AUBEPT CHIHH .

®dopmyna Octporpanckoro — ['aycca B BEKTOPHOH M KOOpAMHATHOW (popMax Juisl BRIYMCICHUS TOTOKA BEKTOPHOTO TOJIS
4yepe3 3aMKHYTYIO ITOBEPXHOCTh, (PU3UUECKUI CMBICI ()OPMYJIBL.

PU3NUYECKNI CMBICT HUPKYJHIUN HA IPUMEPE BEKTOPHOT'O MO CKOPOCTEW YACTUI] TEKYIIEH KU IKOCTH.
Omnpenenenue u GpopMyia BEMHUCICHHS ITUPKYJIISLITH BEKTOPHOTO ITOJISI B BEKTOPHOM M KOOPIMHATHON (hopMax.
ITonsaTue poropa BekTopHOTO 10Js1. DopMysta Hax0KAEHH pOTOpA.

®opmysl Crokca u ['puHa, ©X cMbICT.

[lorenunanpHOE 1MOJIE, NOTEHIMAN U €ro HaxoxaeHne. CBOWCTBAa NOTEHUMAIBHOT'O MOJISL.

ComneHon1aIbHOE IMOJIC, ITIOHATUC BeKTOpHOf/i Tp}I6KI/I CBolicTBa COJICHOUJATLHOTO TIOJISL.
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I"'apMoHMYECKOE BEKTOPHOE ITOJIE M €TI0 CBOMCTBA.

e Omneparop 'amunbsrona. 3anucek ¢ momouipio oneparopa I'amunbToHa AudepeH IHaTbHbBIX BEKTOPHBIX O €paIuii MepBOT O
OPSIKA.

Omneparop Jlannaca, rapMoHUYecKre PYHKITUH.

5. MeToanyecKkue YKa3aHUA [0 NPoLeIype OlleHUBAHMSI

O1eHOYHBIC MEPONIPUATHS

l'[poueuypa NMPOBEACHUS OLICHOYHOI'O MEPONIPUATUSA U HeOﬁXO}]l/lMLle METOANYECCKHE YKA3SAHUA

1.

KonTponbHas pabora

B cemectpe cTyaeHTH BBIIOTHSIOT 5 KOHTPOJBHBIX paboT, colepKaHHWe KOTOPHIX OXBAThIBAET BCE pa3eibl
IMCUMIUIMHEL KakJoMy CTyneHTy BbImaeTcs cBOil BapuaHT. KOHTpOibHBIE pabOTHI MPOBOISTCS B Yachl
IPAKTUYECKUX 3aHATUH. 3a KaXIyl0 KOHTPOJBbHYIO paboTy MakCHUMAaJbHbIA Oajul OMpeneNnseTcs B COOTBETCTBHE C
PEUTUHI-IIJIAHOM AUCLIUILJIMHBL

Kpurtepuu oneHkH 3a1aHusA:

Banbl 3a KOHTpOIBHYIO pabOoTy MONTYYal0TCS YMHOKEHHEM MaKCHMaJIbHOT0 0ajlia, MpeAyCMOTPEHHOTO 3a Hee B
COOTBETCTBUE C PEUTHHT - IIJIAHOM, Ha JOJIIO BEPHO BBIIOJIHEHHbIX 3a/1aHU .

W13

B cemectpe crynenTs! Bemonssior 5 /13 mo BceM pa3aenam nporpaMMbl AUCHUIUIMHBL Y KaXI0Tr0 CTyJICHTa B
rpymnmne cBoi BapuanT MJ13, HoMep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTa B CHMCOYHOM COCTaBE
IPYIIIBL

[IpenogaBarens obecrieunBaeT CBOEBPEMEHHOE TOydeHUe CTyieHTaMu BapuanToB M/13, a Takxe

IPEIOCTaBIISIET AJIEKTPOHHYIO0 cchUTKy Ha cOopHuk M/13. Bee /13 pazmerneHbl B 371EKTPOHHOM KypCe 10

U CLUIIIIMHE.

W13 BBITONHSIOTCS B OTAEIBHOMN TETpaan, MPH 0(hOpMIICHN U KaXK0TO 3aJaHus 0053aTeNIbHO YKa3bIBACTCs €T0
HOMeED, MPUBOJIUTCS KPATKO YCJIOBHE KaXIOT0 3aaHusl. PemlieHne Kax10ro 3a1aHus T0JKHO OBITh TOJIPOOHBIM, C
BKJIFOUEHUEM ITPOMEKYTOUHBIX Pacu€TOB, pacCy KJICHHM, MOICHEHUH, C YKa3aHUEM UCII0Ib30BAaHHBIX METOI0B U
dhopmyn. /I3 mpoBepseT nmpenoaapaTelib, BEIyIIUN NpaKTHIeCKue 3aHATHs. CTyIeHTHI JODKHBI BRITOJIHUTE /3
JI0 KOHTPOJILHOM paboThI o TeMe. 3a kaxkaoe 1J13 BBICTaBIISIOTCS 6aUThl, MAKCHMATBHBIN 0aJIT YKa3bIBACTCS B
PEUTUHT-TIJIAHE.

KpuTepuu oneHKH 0AHOTO 3a/IaHNSA




O1eHOYHbBIE MepONPHATHS

ITpouenypa npoBeeHHs OLEHOYHOI' 0 MEPONPHUSATHS H He00X0JHMbIe METOHYeCKH e YKA3ZaAHHS

3aaHue CYMTACTCS 3a4TEHHBIM, €CITH BBITTOJHEHO O0JIee TTOJIOBUHBI 33 aH Uit
Ecnu 3amanue He 3auTeHO0, paboTa BO3BpaIllaeTCs CTYICHTY Ha JIOPaOOTKY.

CTyIeHTbl MOTYT HCIIPABIISTh HEBEPHO PELIEHHbIE 3aJaHMs U ClIaBaTh Ha OBTOPHYIO MpoBepKy. [Ipenonasarens
MOXET y4eCTb UCIPABICHUS U J0OABUTH OAIJIbI K MPEABIIY UM

TecTupoBaHKe — HE3aBUCUMbIA
koHTpoiab [IOKO

B cemectpe cryaenTsl mpoxoaar nBa pyoexxHbx TectupoBanus (PT3 u PT4) Bo BpeMsi KoH(epeHI-HEIenu B
CepellMHE M KOHILE TEKYyILIEro CeMecTpa COIVIaCHO pacnucaHuio. PyOexxnoe tectuposanue (PT) mpoBoautes B
KOMITBIOTEPHOH (popMme B on-line pexume. [IponomxurensHocTs TecTupoBanus — 90 MuHyT 6e3 nepepbiBa. OTCUET
BPEMEHU HAuMHAaeTCsl ¢ MOMEHTa BXoja cryieHTa B Tect. MHCTpyKTaX, NMpeaIecTBYIONINN TECTUPOBAHUIO, HE
BXOJUT B yKazaHHoe BpeMst. CTyZ€HT MOKET 3aKOHYHUTh BbIOJIHEHHE TecTa 10 MCTeYeH s OTBEIEHHOTO BPEMEH .
PT naneneno Ha He3aBUCUMYTO OOBEKTHUBHYIO OIICHKY 3HAHHUN, yMCHHH U BJIaJICHUH, MOJYYEHHBIX CTYJICHTaMU 3a
OIpeIeNICHHBIN TPOMEKYTOK 00yUCHH .

Kaxaplii BapuaHT Ouiieta MOJAETUPYETCS KOMITBIOTEPOM 10 33JaHHBIM pa3jienaM XUMUU U coJiepxkuT 20 3amanuii.
CTyzneHTbl BHOCST OTBETHl B KOMITBIOTEP, HO BCE pELICHHS U MOACHEHUs MpoBoIiT Ha Oymare. Ilo okoHuaHuu
TECTUPOBAHUS TPEIOJABaTEeNI0 BBIAACTCS MaTpHIla OTBETOB M CyMMapHBIM pedTHHT 3a Tect. OOCyxaeHue
PE3YJIBTaTOB TECTUPOBAHU S MPOBOANUTCS HAa KOHCYJIBTAIUH.

KpnTepnn OLICHKH OTHOI'0 3aJaHUsA

® 33 KaXJO0€ MPAaBUJIBHO BBIIOJIHEHHOE 331aHHE BHICTABIISIETCSI | TECTOBBIN Oalt;
3a HeTPaBUJIBHO BBHIOTHEHHOE WITH HEBBITOJIHEHHOE 33/1aHue BhicTaBisieTcst 0 6aios;
IUTS 3aJTaHUH C BBIOOPOM HECKOJIBKUX MPAaBHIIBHBIX OTBETOB, 33IaHU I HA COOTBETCTBUE M YCTAaH OBJICHU €
I1OCJIEI0BATENBHOCTH IIPEAYCMOTPEHO YaCTUYHOE OLIEH UBaHUE.

MakcuManbHBII CyMMapHBIH TeCTOBBIN 0ait 3a kaxaoe PT cocraBmser 15 6amos.

3a 2 wenenu o PT cTyneHTBI MOTYT O3HAKOMHUTCS C JAEMOHCTPAIlMOHHBIM BapHaHTOM OHMJIETa, KOTOPBIA
pacrionaraercss Ha caiite http://exam.tpu.ru B paszgene «MeponpusiTUs», U MOXET ObITh BBIIOJHEH KaKIbIM
CTYAE€HTOM HEOTpaHUYEHHOE YU CIIO pas3.

Hnsa cmyoenmos, ne npoweowux PT 6 nepuoo npogedenuss mecmuposanusi no Y8ajdCUumenvHou npuduHe,
npedyCMOmMpera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3eP8HblIL OeHb, KOMOPbILL HAZHAYAEMCs Cpa3y Nocie KOHpepeHy-
Heoenu.

IIpu pesynomame pybexcrnozo mecmuposanus 6 6ann06 u menee, 00Y4arOWUMCA NPeOOCMABNAEMcs 8 Nepuoo
meKyujeti npOMeHCYMOYHOU ammecmayul 603MOHCHOCMb noemopHo npotimu PT é pezepsnbiii Oenb, coenaco8anH vl
¢ biopo pacnucanuii TI1V.



http://exam.tpu.ru/

O1eHOYHbBIE MepONPHATHS ITpouenypa npoBeeHHs OLEHOYHOI' 0 MEPONPHUSATHS H He00X0JHMbIe METOHYeCKH e YKA3ZaAHHS

Juddepenmmponannslii 3auet. | AuddepenunpoBaHHblii 3a4eT OCYIIECTBIAETCS B COOTBETCTBUH C [Tosi0keHHEM O TPOBEICHUH TEKYIIETO
KOHTPOJIA U MpoMexyTouHol artectauuu TIIY (kak opranu3oBaHHas IpoLe/ypa He IPOBOJAUTCS).
WToroBelii 6asut onpeaensieTcss CyMMUpPOBaHHEM OaJIJIOB 32 BCE OLIEHOYHBIC MEPOITPHSTHS TEKyIIETO
cemMecTpa.




