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1. Poan JUCHMILIMHbI «MaTeMaTuka 2» B q)OpMI/[pOBaHHI/I KOMIIeTe HIIM I BBIITYCKHHKA:

Cocrasasionme Ppe3yJabTaToB 0 CBOCHUA (}Ile(:Kle'[T OpbI KOM l'leTel-[l.[Hﬂ)

neMeHT HWnaukaTophl 10CTHIKe HUSI KOMIIE Te HIUii
o0pa3oBaTeJIbHO¥ Kon T
TPOrpaMMbl Cemecrp | xomneTtenmun | HamMmeHoBaHMe KoMIeTe HIMH aHMEHOBaHHE H
HHAUKATOpa anMe HOBaHHe
(Aucuumiuna, Koa unnukatopa HA p Kox
70 CTH:KE HUSI
npakTuka, 'HA)
Brnazeer onbITOM IpUMEHEHHsT 3aKOHOB
€CTECTBEHHBIX HAyK M MaTEMaTU4ECKHUX
YK(VY)-1.1B1 METO/IOB U MOJZIENIeH Ul pelleHus 3a1ad
Crocobern OCYLICCTBILITS MOMCK, TEOP ETMYECKOTO | TP UKJIQJTHOT O
KPUTHYECKUI aHAIN3 U CHHTE3 AHam3upyer 3amady, xapaKTena
YRK(¥)-1 PIH(i)OpMaIIuI/I 11, IPHMEHITH UYK(Y)-1.1 BELICII c¢ Oas0nbie YI\I/)[eer pemaT}, 3a/1a4M TEOP ETUYECKOTO U
CHUCTEMHBbIM ITO X O /1 [T P CIICHUS COCTABJISIIOIIKE .. . YKV)-1.1V1 P . P
MOCTABJICHHBIX 33/1aY ... TP MKJIAZIHOTO Xap aKTepa
3HaeT 3aKOHBI ECTECTBEHHBIX HAyK U
YK(Y)-1.131 MaTEMATUYECKUE METOJIbI TEOP ETUYECKOIO
XapakTepa
IMpumensier Brmageer ~ MaTeMaTH4eCcKMM  allapaTroM
MareMaTH4eCKHiA HHTETPAIbHOTO HCYUCIICHUS u
Maremaruka 2 2 Crioco6eH pUMeHSTh P
CCTCCTBOHHOHAY THAIC 1 amnmapaT HCCJIeI0 BaHHsI OTIK(Y)-1.1B2 madbepeHIaTbHBIMA  YPABHEHHAMH  JUTSI
oG IeHKCHE E;He HAHIS (GyHKIHMH, TMHEHHO IIPOBEJICHNS TEOPETHYECKOTO HCCIC0BAHNS U
METObI MaTel\I/)laTI/I'-ICCKOl“O’ anreOpHl, MOJICIIMPOBAHUS (DU3UYECKUX M XUMHYECKHX
i depeHIHanbHOTO 1 IIPOIIECCOB U SIBICHUH, a TAKKe, I PEIICHHUS
anaimsa n M?ﬂeJIHpOBaHPI;I B HHTETPaIbHOTO l'lpO(bECCI/IOHaJ]T:HBIX 3a1a41
OIIK(Y)-1 MHKEHEPHOH JIeATELHOCTH,
CBSBAHHO C PA3HAGOTKOM N.OIIK(Y)-1.1. UCYUCIICHHUS], PAJIOB, OTIK(Y)-1.1V2 YMeeT npuMeHsTh annapat
p Iej ’ b depeHIHaTbHBIX ’ mhdepeHIHaTPHOTO H HHTErPAIbHOT O
MPOEKTHPOBAHHEM .
P P > aBHEHUH, TCOPUHI MCYUCICHHUS Ul PEIICHHS CTAaHIAP THBIX 3124
KOHCTPYHPOBAHHEM, Y i
TeXHOIIOTHAME TP OH3BOJICTBA H by nKuMi 3HAaeT OCHOBHBIE MOHATHS ¥  TEOPEMBI
OKCILTY ATAIIHH GHOTEXHUMECKHX KOMIIJIEKCHOT O i hepeHIHATPHOTO0 HCYHCICHUS (YHKIIH
cHeTeM HEPEMEHHOTO B OIIK(Y)-1.132 HECKOJIbKMX TEPEMEHHBIX U HHTErPaIbHOTO
WHKECHEPHOH ncuucineHuss (QyHKIMH OJHOM M HECKOJBKHX
JICSITEBHOCTH epEMEHHBIX

2. Iloka3areiu n METOAbI OLICHUBAHUSA

IlaHMpyeMble pe3yJbTaThl 00yYe HUsI M0 JUCIHUILIT HHE Koa unankaropa Haume HOBaHMe pa3iesia JMCIMILIUHBI MeToabl o1ie HUBAHHUS
Kox Haunme HoBaHHe J10 CTH:KEe HUSI (oeHOYHBbIE MepPONPHSATHS)
KOHTPOJIHUpPYeMO¥i
KOMIIE T €eHIIHHA (l/lﬂl/l
ee YaCTH)
Pl 1 Brnageet N.VK(Y)-1.1 1. HeomnpeaeneHHBIH HHTErpa KoutponbHas pabota
MeToaaMu ¢ epeHInaIbHOTO HCUHCICHUS )y HKIMU HECKOIBKUX 2. OnpeneneHHbIi 1 HECOOCTBEHHBIN nI3.
MEePEMEHHBIX, METOJaAMH HHTEIPALHOTO MCYUCICHUS (yHKIUHU OTHOH H.OIIK(Y)-1.1. HHTETpaT TectupoBanue —




1 HECKOJIBKUX TIEePEeMEHHBIX 3. JuddepeHnnansHOe HCUUCTICHHIE HE3aBHCHUMBIH KOHTPOJIb
(G yHKIMI HECKOIBKUX MEPEMEHHBIX HOKO
4. Kpatnsle nHTErpassl
5. DneMeHTs! BEKTOPHOTO aHAIM3a
P12 | Ymeer 1. HeonpeneneHnHslil uHTErpa KontponbHas paboTta
HaXOJWTh 4YacTHBIC MNPOM3BOJHBIE M U(PEpeHIabl, HCCIeA0BATh 2. OnpenereHHBIH 1 HECOOCTBEHHBIH nas.
(hyHKIIMM HECKOJBKUX IEePEMEHHBIX; HYK(Y)-1.1 HHTETpa TectupoBanue —
BBIUUCIITH ~ HEONpEJCICHHBIE, OIpEeJeIeHHbIC, HECOOCTBEHHEIE, WOMK(Y)-L1. 3. JuddepeHunanrsHOe UCUUCTICHNE HE3aBUCUMBII KOHTPOJIb
KpaTHble, KPHUBOJMHCIHBIE U IOBEPXHOCTHBIE UHTEIPabl; YHCIOBBIE (G yHKIM HECKOJIBKUX MEPEeMEHHBIX HOKO
XapaKTePUCTUKHU CKAJIPHBIX U BEKTOPHBIX MOJIEH 4. KpaTHble MHTErpasl
5. DneMeHTs! BEKTOPHOTO aHAJIM3a
PJ1 3 | 3uaer 1. HeonpeneneHHblil UHTErpal KonTtpomsHas pabota
OCHOBHBIE 3TAITBI CXeM bl [TOJIHOTO UCCIIEOBAHUS () y HKITUH HECKOIBKIX 2. OnpeneneHHBIH 1 HECOOCTBEHHBIH 3.
HEepEeMEHHBIX; OIpPe/eICHIE HEOIPECICHHOTO, OIIPpeIeIeHHOTO, HYK(E)-1.1 HHTETpal TectupoBanue —
KpaTHBIX, KPHUBOJIMHEHHBIX U IIOBEPXHOCTHBIX HHTErPalioB, HX MOTK(Y)-1.1. 3. JuddepeHunansHoe UCUUCTICHNE HE3aBHCUMBIH KOHTPOIb
(u3ndeckuil ¥ TeOMETPUUECKIH CMBICI;0CHOBHbBIE TOHATUS (G yHKIUi HECKOJIBKUX MEPEeMEHHBIX HOKO
BEKTOPHOTO aHamm3a , popmyisl I puna, Octporpaackoro-I'aycca u 4. KpaTHble MHTErpasl
Crokca 5. DneMeHTs! BeKTOPHOTO aHAIN3a

3. HIxkauaa oueHNBaHUA

[Topsinok opraHu3aliy OLICHWBAHUSI PE3YJAbTaTOB OOYYEHUS B YHHBEPCHTETE PErIaMEHTHPYETCS OTACIBHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBaHUS Pe3yJIbTaTOB 0OydyeHHUs B TOMCKOM NOJIMTEXHUYECKOM yHHBepcuTere (CucTema olleHMBaHUSA)» (B ACHCTBYIOLICH pelaKinH).
Hcnonbiyercs OGauibHO-PEHTUHIOBAs CHCTEMa OLIGHHWBAHHUS pe3ynbTaToB oOydeHus. WToroBas oueHka (TpaJullMOHHAs M JIMUTEpHAas) MO BHJAM
yuebHoit nestenbHocTH (M3ydenue gucuuiuimH, YWPC, HUPC, xypcoBoe mNpoOeKTHpOBaHUE, MPAKTUKHU) OMPEAESeTCS CyMMOW OasioB I10
pe3yibTaTaM TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOU aTTecTallnuy (MTOTOBasi pEMTHHTOBAs OlleHKa - MakcumyMm 100 GamioB).

Pacnipenenenne OCHOBHBIX M JIOMOJHUTEIBHBIX OalsIoOB 3a OLEHOYHbIE MEPONPUATUSA TEKYLIEr0 KOHTPOJIA M NPOMEXKYTOUHOM aTTecTaluu
YCTaHaBJIUBACTCA KaJICHJAPHBIM PEUTHHT-IIAHOM U CLUIUIMHBI.

PeKOMeH}IyeMaH niKajla JJI1 OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/II\/'I BXOJHOI'O M TCKYLICTO KOHTPOJIA

% BBITIOJIHE HUSI CooTBeTCcTBHE
o Onpenenenne oneHKH
3a1aHUSA TPpaaguIUOHHOHA O1I€ HKE
90%+100% «OmmuHO» OmmuHOe MOHUMAaHUE MIPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHUSA U BIAJCHUE ONBITOM IIPAKTUUECKOU NEATEIbHOCTH,
HEOOXOAMMBIE PEe3yJIbTaThl 00ydeHHUs chOpPMUPOBAHBI, MX KAUeCTBO OIICHEHO KOJIMYECTBOM 0aJuIoB, OJIM3KHM K MAaKCHMAJIBHOMY
70% - 89% «Xopoto» JIoCTaTOYHO TIOJHOE MOHUMaHUE MpeMeTa, XOPOIINe 3HAHUS, YMEHUS U OIBIT MPAKTUICCKON JICSITCIIbHOCTH, HEOOXOIMMBIE Pe3yIbTaThI
00y4eHus copMHUPOBAHEI, KAYECTBO HH OJHOTO M3 HUX HE OIIEHCHO MUHUMaJbHBIM KOJIMIECTBOM 0ajuioB




55% - 69%

«YI0BIL»

HpI/IeMIIeMOG IMOHUMAaHUEC IPEIAMETA, YAOBJICTBOPUTEILHBIC 3HAHUA, YMCHUA U OIIBIT npaxmqecxoﬁ JCATCIIBHOCTH, H€O6XO,Z[I/IMBIG PE3YyIbTAaThI
O6y‘IeHI/I$I C(l)OpMI/IpOBaHI)I, Ka49CCTBO HCKOTOPBIX M3 HUX OLHCHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0auoB

0% - 54%

«Heynosiy»

Pe3yJ'H>TaTbI O6y‘ICHI/IH HC COOTBCTCTBYIOT MHUHHUMAJIbLHO JOCTATOYHBIM Tpe6OBaHI/IﬂM

llkasia 171 OLIEHOYHBIX MEPONIPUITHI HK3aMEHA

% BBIIIOJI HE HUSI DK3ame H, CooTBeTCTBHE
3a/1aHUH DK3aMe Ha 0aja TpaJUuIHOHHO M 011e HKe Ompejeaenne oneHkn

90%--100% 18 +20 «O1TmmaHO» OmmMyHOE MOHMMAaHUE MpeaIMeTa, BCeCTOPOHHHUE 3HaHUS, OTIIMYHBIC YMEHUS U BIIQJICHUE OIBITOM MPAKTHUYECKOM IeITeIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00ydeHHU chOPMUPOBAHBI, UX KAUeCTBO OIICHEHO KOJMIECTBOM OaJuIoB, OJIM3KHM K MaKCHMaJILHOMY

70% - 89% 14 =17 «Xopo1to» JlocTaToOYHO MOJHOE MOHUMAaHHUE MPeaMEeTa, XOPOIIHe 3HAHHS, YMEHHUSA U OTBIT MPAKTHICCKOHN JCATENLHOCTH, HEOOX0MMbIe
pe3ysbTaThl 00y4eHns cHOPMUPOBAHBI, KAUECTBO HU OJHOTO M3 HUX HE OLIEHCHO MHHUMAIBHBIM KOJIMYECTBOM OaJlioB

55% - 69% 11 +13 «Y IOBILY [TpuemieMoe MOHNMaHHE peIMETa, YAOBICTBOPHUTEIbHBIC 3HAHUS, YMEHUS U OTBIT MPAKTHICCKOH ASSTEIHFHOCTH, HEOOX0MMEIC
pe3ysbTaThl 00y4eHns cHhOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUM aJIEHBIM KOJIMIECTBOM 0ajuioB

0% - 54% 0+10 «Heynosi» Pesynpratel 00ydYeHHs HE COOTBETCTBYIOT MHHHMAJBHO JIOCTATOYHBIM TPeOOBaHISIM

4. IlepeyeHb TUNOBBIX 3aJaHUI

O ue HOYHbBIE

IIpume pbl THIIOBBIX KOHTPOJIb HBIX 321aHUN

MePONPHATHSA
KonTponrHa Kounrtpoabnas padora Nel no teme «HeonpenesieHHbIN HHTerpaD)
1 pabota BAPHAHT Nel

| J- xdx ) J-sin 3xdx 3 J- dx
. \/2x2+3. 7 3cos3x 7 arctgx(1+x%)
4. jodx 5. [x I-x*dx. & [(1+x)sin2xdx .
e +2

xdx N J’Smxdx.

3 (x+1)(x+3)(x+5)

cos 6X




O e HOYHbIE
Me PONIPHUATHsE

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHU

Konrtpoabnas padora Ne2 no teme «Onpenesie HHbIN HHTEIrpaDy
BAPUAHT Nel

Vg 1
1. j(2x+sin 2x)dx 3. Iv4x—2dx

1 3
X dx
xe .
2. 4. 2
0 X +x
1. BBIYMCINTH HECOOCTBEHHBIE HHTEIPANBI MM YCTAHOBHTH UX PACXOAMMOCTD:
1
]9 x2dx In x g
a) 2 0) _[ X

3 X +4 0 A X

2. BbluncnuTh mIomaabs GUrypbl, OrpaHMYEHHON JTUHUSIMM:
a) y=x3, y=x2, x=-2,x=1.

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

T
3. BbluucauTh JyuHY 1yrd KpuBod y=1-In sinx, orx=0 10 x = Z

Konrtpoabnas padora Ne3 no teme «KpaTHble HHTEerpajabi»
BAPUAHT Nel
1. M3MeHUTHh NOPSIOK MHTETPUPOBAHUS:




O e HOYHbIE
Me PONIPHUATHsE

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHU

1 4—x
Jax [ £x,y)dy
0 x—4
2. PaccTaBuTbH rpaHUIlbl UHTETPUPOBAHUS
”f(x’ y)dXdy D: y=x, y=2x, x+ty=6
D

1. Haiitn nomaas GUrypsl, OrpaHHUYEHHOMN THHUSAME: X + y* — 2x =0,

y=x y=0.

2. Haiitu 06beM Tena, OrpaHMYeHHOTO YKa3aHHBIMU MTOBEPXHOCTSIMHU:
X2+y2—8x=0, x2+y2=zz, z=0.

3. HaiiTn Maccy Tena, OorpaHU4eHHOTO MOBEPXHOCTSIMH :
X +7 =1, y=0, y=1,ecmu p(x y,2) =k(xz+y2 +ZZ)_

KonTpoabHasi padora Ne4 o reMe «jieMEHTbI BEKTOPHOT0 AHAJIHU32))
BAPUAHT Nel
1. BelumcianuTh KpUBOAMHEWHBIN HHTErpan 1'° poaa
2 2
I(1+x2)dl,rﬂe L:x*+y> =ay .
(L)
2. BBHIUHCIMTE paboTy CHIIOBOTO OIS [IpOBEPUTE 3aBUCHUT JIM HHTErPAJI OT TPACKTOPUU MHTETPUPOBAHUA?
Eciy He 3aBUCHT, TO yIPOCTHThH BLIYKCIIEHUS.
[ ey =ydx + x*y*dy , tne L:AB;A(1,0); B(0,2).
(L)
3. BBIYHCIMTE MOBEPXHOCTHBIN HHTETPA J.J. dS , rae S — 4acTh MIOCKOCTH
()
X +y+2Z=a,3aKII0ucHHas B ICPBOM OKTaHTE.

4. Haiitu noTOK BeKTOpHOTO 1oJsi A =4i —9j 4Yepe3 BHEUIHIOK CTOPOHY TOBEPXHOCTH




O e HOYHbIE
Me PONIPHUATHsE

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHU

napaboJIon 1a BPAIEHUs. y = X° 4z, OTPaHK4. TUIOCKOCTBI0 y =4, ipu x < 0,7 >0.
5. A=(x+h|)i +(y+h[x)j+(z+I|yPk. divA=? ,rotA=?




O neHoYHbBIE
M€ PO NPHSIT Ust

IIpuMe pbl THIOBBIX KOHTPOJIb HBIX 32712 HUI

I3,

) V=1

3AIAHME N 9 Bapuarr 22
Heonpegenenubiit unTerpan
i sin9z dz 9 3—2ctg’ z
’ 5 + cos? 9z ' cos? z
3 / dz 4 e* dz
z Inz In*(Inz) ' ver+1
z% de [ . dz
5. ./‘(7_733'*'5)4 6. -/am(l/:c) o
. /(1 —222)% dz / dz
' 5\’/5 V1 — 922 /1 — arcsin 3z
9. / - - 10. /13- Y1zt — 9dz
V3 + 5z? : ;
. [y d p [l
J cos :cd
13. /(z 4 6) - cos 6z dz 14, /Lﬁ"_s_%ﬁ
15. /?.’ cos 3z dz 16. /ln(z+\/1:3—4)d:r.
dz dz
17. 18. ———
/ z2 + 8:;— 12 / \/Twr{i.zf
g 4 . s g
19, [Eda0 . [ L=
7 +: 6z — 22 Vz?+ 3z +8
21. /T' et bt BN R e
z3 4+ 222+ 1z z° +/5_x
- - 3/ 2 8/
23. /'(:r z)dz 24, /‘:c+\:v +\/;dz
J 8z3-125 z-(1+ /z)
o / 23 — 522 + 5z + 23 . %8 dz
2 dx ). e
") e+ (z-5) ¥ i
V(14 V2%t d
27. /——\——_—)—dm pg, |29
2.z Vz+2++/c+6
29. /-f:,yf 30. /.__,Elf____;
a z . (2+22)3
dz z\
o ot [ZX e
31. ,/Coa3x§m21: 32 /Los g4) dz
T T
. “°___ 34. ,
& /ZSinz—Scosw _/.4+d3cos-’;v
35. [ Venlz cos®z dz I . .
J ATCED
2z
37 e 38. /x3 arctg z dz




O neHOYHBIE IIpume pbl THNOBBIX KOHTPOJIb HBIX 33/1aHHIA
Me PONpHSITHsI

3anaEnE N 10 Bapuanr 20

Onpegenexnbiit uHTErpan

1. BelupcauTh onpemesICHHbBIC MHTEr PAlbl
1 2

4
1) /1';2\/5 dz 2) / (1-z2)3dz  3) /In(:c+ 1+22%)ds
; 2

1/2 0

w[2

/' /zzdz 6) / dz

) 5— J zt—1 14+ vz +1
-1

2. Haitu cpensee 3Havenne GYHKIMA B YKa3aHHLIX HETEPBAIAX
[0; 2]

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

3. OueHNTH 3HAUECHUS MHTEIDajoOB
3

1
) /\'/(mz—2zz)zdrc 2) /1:2 Inz dz
0 1/e

4. YccnenosaTh Ha CXOOUMOCTD HeCOBCTBEHHbBIE MHTEr paibl

oo 1
b / é*d_iT . / \/(2(1141\3
0
9 /2 In(1 + V2%) ,
Vm / osn2r
5. HaJr'm 0L GUIYDEl, OPPAHMUEHHHON SMHASIMHM:
: } zi;—r 2 | p=4cose, 3) I=3c?st, , )
l il "} p==6cosp. y =4sintcos?t, t€[0;m/2].

6. Haitru o6méM Tema, 06pa3oBaHHOTrO BpaleHueM QUryphl, OPaHMTCHHEOR
yxasanHsmvua muausamu: 1) - Bokpyr ocu OX,  2) - Bokpyr ocn OY:

2 ; T
* = 4z/3, o
1) i _ 347/ 2) | y==z +sin”z,
e 0<z<m
7. BEIYMCIATE MIIMEEI AYT KPABBIX .
z = €' (cost +sint),
1) L: ! y = arcsin ¢ + v/1 — 22. 2) L: | y=e'(cost—sint).

1”/6§¢§”/4~

8. BepTmkanpHas mioTHHA nMeeT GopMy MOTYKpyra pammyca 3 m. Hairn
CIITy DABICHUS BOMBI HA MIIOTHHY.




O neHOYHBIE IIpume pbl THNOBBIX KOHTPOJIb HBIX 33/1aHHIA
Me PONpHSITHsI

3AIAHME N & * Bapmarr 13

DyHKUMM MHOFMX NEpeMeHHbIX

1. Haitta 1 m306pasuTs 06;1acTH onpenesieHus QyHKIMA:

1

=In(5 - 102> — * 2) 2= ——
1) z=In(5-102° - y°) ) & oo

2. HaliTa 9acTHEIE IPOM3BOMHEIE Z), X z; bynKnuH

z2—y B s . z
l)z:( ) 2) z=sin _Sy-\/:;~2y3

¥+ x2

- 3/ — e
3) z= ecnsZa: - tg y- hl(yz - 1) 4) z= (:C y) = COS(3y z )

arctg 3¥—% sinlny

'

,
3. HaiiT yacTHEIC IIPOM3BONHBIE Z, X 2,

CIIOXHON PYHKIHR

z 0= op roe ct : y
_—— s=ctg —, V=2
arctg (u)’ - 82 Z?

4. HaiiTu IpOU3BOAHYIO z;, ecn
z=+/A+ctg (zlny), rme z=T7%* y=+4

5. Ha#tu upomzBomubie & " £
. P ™ Oz dz’

z=sin(y/zy —¥*), rme y=In(z%+4)

6. HaliTi npoussennyo y HesBHOE dymknnu y(z), 3a[aHHOR BHPaXeHHEM

eciia

x

2
1) 2y—y-27% =z —9)°
2) (E) — & /y = arcsin 3z
y
7. HalT#t 9acTHbIE TPOU3BOAHBIC 2, W Z, HEABHOX QyHKUMH z(Z,Y), 3a1aH-

HOM BBIPAXEHHEM ef [ +cosz — 4zy?2® = 0

8. Haittu nepsrnit dz u BTOpOit d*z nuddepernuans: GyHKIUA
z = /In(z? — y?)

9. CocTaBnTh ypaBHeHHMS KacaTeIbHOM IUIOCKOCTM ¥ HOPMaJd K NOBepX-
HocTH  z = 427 + 24zy + 1137 + 64z + 42y + 55 B TouKe Mo(-1; 1; zo)

10. UccnenosaTs Ha 3KcTpeMyM GyEKmMio 2z = z° + 3> — 9zy + 27




O neHoYHbBIE

le/lMepbl THINOBBIX KOHTPOJIb HBIX 3aaHU

Me PONpHSITHsI

3ADAHUE N 11 Bapumaar 24
KpaTHbie nnrterpansi

1. B oBomxmom maETerpasre /f Ff(xsy) dz dy meper T XK IIOBTOPHOMY I pPAaccTa-
()

BHITE OpPEeAeIIbEl METErpMpoBaEmsa o obrxacTtm (D), orpaHwIeHHOMN JOAHMsSIMTI:

1) @ == 32 — =3, = 2/3 — /12 — x2, =z =0, (xz > 0).

2y 2y = | Maa), = 5.
2- HaMem»be IIOP AIMOXK MEHTEeIrPDHPOBAHAA B HTEeIr paJie

e Vera VZ V3—==
dx

1 V3 :
J:/d;t/ (=, 2) dy+f /f(x,y)dy+ /d:c f f(=z,y) dy-
o o 3 o

1/2 o

3. HepeciiTy K TDOIAPHBIM KOOPAMHATAM ¥ BEIYMCIIATE

[/a:d:r;dy, D :{x* +y%® < bz, = > 0}.
Dy

4. BeramenmmTe IDIOUIAE DUTYPEI, OCPDANNYSEHEONR JIFEIISMIA

1) v =2; wyw==x=%4+5, el == B

2) (:1:2 3 yz)slz s g y2-
5. BeramcimaTe MACCY IJIACTHMHKM, IaHNMMAIOIesn o6ijiacTs (D), mxpm; zamxarioix
MOBEePXHOCTHON moTHocT J(xz3y)

: {y = 4x + 6, xz — 227 — 1 = O. z = —1}%, S(x3y) = =.
2) D: {yv<=*+y° <29}, S(x3y) = 3y.

6. BammcaTs TPOMHOIM MHTEerpPAaJ /f/ Flxs =) dedyd=
(v)
B BHZE IIOBTOPHOIO M PAacCTABUTE HPEOEIhl METerpmposaHusa 1o obxactm (V),
OTPAHWICHHOM IIOBEPXHOCTIM:
1) == =22, 2k = Ty, r=4, y >0, =z=> 0.
2) =% 4+y® =4, y= =% + 22, gy =0.
7. BepraucramTes 06BeM Teryia, OorpaEMIEeHHOrO IIOBEePXHOCTIM:
1) = +y* +2"=1, =2+ +22=9, y<=z, y=
2) z=4 —x% —9°, zH+y=2, o =0, =0, =z > 0.

8. BeramcimaTe MACCy TeJa, 3aEmMAaiolinero obixacTs
V: {2 +y° =22, =z +2z= 2, =0, == 0F;
27

€ecri 3amana oOhbeMHANS IIJIOTHOCTE {3y =) = ”
z? + y?
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HpI/IMepbl THINOBBIX KOHTPOJIb HBIX 3aaHU

ZAODAHUVE N 13 BapwuwauT 24

CkanapHoe u BeKTOpHOe nosne

1. HaxTm paGoTy CHMIIOBOLO IIOJIs

F((z; v) = {=z + V=2 + v3); (v — V2 4+ y2)} BOOIL OYTH IIJIOCKONR
xkpupoi L : = = 4cost, y = 4sint, (z > 0: vy > 0)
Mexnay Touxkamm  (4; 0) m (03 4).

2. HanTur paGorTy CHMIIOBOrO IIOJI F = Y - i+ z- ;—i— z -k BOOME
nyrm xpuesoit L : = — cost, y = —sint, =z = 2t, t € [0; «/2].

3. HafiT™i DOTOK BEKTOPHOTO IO A yepes MOBEepPXHOCTL S B CTOPOHY BHEIII-
Hel HOpMAaJIu

1) A={0; wvy; 3z}, rme S— wUacTs IUJIOCKOCTH Z + 2y + 2z = 2,
BRIPE3AHHON KOODAUHATHBIMY ILNIOCKOCTIMM.

2) A = (V2z — y+7:z;)-;+(cos zZ24y) -7+ (vInz + y—52)-E, roe S— Dmos-
- -

Hasi IOBEPXHOCTE YVCEUSHHOTO KoHyca z2 4 y? = (x — 5)Z, = 1, === 4.
3) A=3z=z-2—2x -3 +y-k, rTne S— mDosIHas IIOBEPXHOCTL Tela,
OTpPAHMYEHHOTO IOBEePXHOCTIAMMN =z—+y+z =2, = =1, =0, v =0, =z = 0.

4. Haiity MOOYIE NUPKYIISIOMMA BEKTOPHOrO mojxs A Boons xouTypa L

1) A= {(y — ln(z + 1)); (2z-cosy)},

— 3aMKHYTAs JIUHHAS Y = T2, =T = Y

TS = s = z?2 + yZ + 22 =9,
2) A=yz-z2—xz-3H+xcy-kK, L — {1:2-}—:1/2:9.

vl

— x i -+ % 7 z
5. IIpoBepuTh, GynmeT AU BEKTOPHOE IIOJIE A = ¥y -+

VEZ 3y + =

IumadbHBIM. B CIiydae€e IIOJJOXKHTEeJIBHOIO oTBeTa HAMTHA €0 IIOTEeHIIMAaJI.

IIOoOTEeEH-~

]

6. IlocTpPOUTE IIOBEPXHOCTH YPOBHS CKallapHoro noisx U (x; y; 2) = ﬁ['y—l—)
7. HafiTm OpOU3IBOOHYIO CKAJIAPHOTO IIOJIS Ulx:; 1 =) =@y —jz
B Touxe Mp(—4; 3; 1) B manpasileHum BekTOopa [ =52+ 7 — k

8. B Touke Mo(1;1/3;1/+/6) safiTn yros Mex Ay BEKTODAMU — TDaAOUEHTAMA
CKAITADHRIX TTOITER

U(zx;y; z) = =

wyz’

Vi(z;y; z) = 2 + 9y* + 6 =2
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Bonpocsr:
2 2x°
xe " dx
Tectnposan 1. UaTerpan j paBeH
ue — S
nesapucumbl | 1. € +C
1 KOHTPOJIb
LOKO (PT3 |, 60 4
u PT4)
1 .,
—e™ +C
3.
1,5
- +C
4. +
2x% +1
y (x> =H(x* +1) y
2. YKaxuTe BEpHOE PA3IOKEHNUE PAIlMOHAIIBHON ApOOH Ha CyMMY IPOCTBIX Ipo0eit ¢

HeompenenEHHBIMEI KOd(pPUILIEeH TaMH

2x° +1 A B
2 A2 =2 T
1 & (x“+1) x*—4 x"+1

2x° +1 A B C
2 2 - + T3
(= +D) x-2 x+2 x+1

2x% +1 A  Bx+C
2 4 2 = 2 + 2
3. x=DHx"+1) x -4 x +1




O ueHOYHbIE IIpume pbl THNOBBIX KOHTPOJIb HBIX 33/1aHHIA
Me PONpHSITHsI

2x% +1 A B Cx+D
2 2 = + T
4 X" =Hx"+1) x-2 x+2 x"+1

J~ dx
. I/IHTeraII 4cosx+6sinx+5 paBeH

(O8]

. |l 6-+27
2
In +

V21 tg§+6+\/ﬁ

C

)

2+C

X
tg —+3
£5

3
2(tg;+3j
—~ < J,c

3. 3

1n|4cosx+6sinx+5 +C

o

4. YKakuTe U3 NpeaaoKEeHHbIX MOJICTAHOBKY C ITOMOIIBIO KOTOPOH MOKHO U30aBUTCS OT UPPALIMOHAIIBHOCTH B

Ism dx

2
WHTErpaie (x+1)*

1. x=t*-1
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5.Cpennee 3Hauenve QyHKIN
f(x) = COS2 X B IIPOMEXKYTKE
[—7/2;0]

paBHAETCS
HECOKPATUMOU PaLMOHAJIbHOM

(/IpoGHbIe 3HAYCHHS BBOJIUTH
npoGsio, Harpumep 17/ 6

BBoj uncioBoro orseta
1/2

6.TTocne npumenerns GopMyIibl
MHTETPUPOBAHUS TI0 YaCTSIM B ONpeIeIICHHOM

< 3
VHTEeTpaJie f\/; ‘Inxdx nomyueno
1
BBIPAYKCHHE

3 3¢ :
1. Z&g/x_ét-lnx‘lz —Z_!.%/;'dx’
2

2. Q/x_“-lnx‘f—ji/;-dﬁ

1

2
3. %Q/x_‘*-lnx—%.!i/;-dx;
2
4. ii/x_“-lnx‘z 3J.ilnxabc-
1

X
2_2
47 x

7.06nacth uHTErpUpOBaHus D orpaHnyeHa IMHUAMH y = 1, y = x, x + y = 4. PaccTaBbTe Ipe/iesbl UHTETPUPOBAHUS
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b d
[ay] £ ydx

(otBeT BBOMMTH Oe3 CkOOOK Oe3 mpobesoB)

a= Otser: 1
b= Otger: 2
c= OtBer: y
d= Otser: 4-y unu -y+4

8. Haiinure 1wioma s 001acTH, Mpe1cTaBJICHHOM Ha PUCYHKE

2 P
1-S:E+£ (npaBunbHbIN)
6 4
2. S=E+£
3 2
3.1 ﬁ
12 8
T 3
4. S =—+—
6 2
5. S:E+£
3 4
3 8

9.BeluncIuTe KPUBOJIMHEHHBINA HHTETPAI J. (y—1)dx +5xdy no npsmoii L: y=4x+2 ot touku M,(-2;9) 10 Touku

L
M>(0;8)
OTBeT: -46
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10. Haiinure porop Bekroproro moiist F=(-3y+62)i+(3z+4x)j+(7x+6y)k

(oTBeT BBOIUTH Oe3 p 00enoB, 6€3 3HAKOB «y MHOKHTBY, OP Thl 0003HAUUTh CTaHIAPTHO: 1,j,K)

rot F=_ 3i-j+7k__mmm_ 3i-1j+7k__

11. Halinure moToK BEKTOPHOTO MO

F= (y-z2 —2x0)i+ (xzz + 8y)j + (x~y3 —2z)k yepe3 BHEUHIOK MOBEPXHOCTh MUPAMHU/IbI, OTPAHUYEHHOU
KOOPJMHATHBIMH TJIOCKOCTSIMU ¥ TUTOCKOCTBIO 5X + y + 6z = 30

I1=__600

12. Onpenenure Bux Bexroproro ot F= y?i— (x 2+ y))j+ z(3y* — Dk
1. conmeHOMAAIILHOE,
2. TIOTEeHIMAJILHOE,
3. rapMOHHUYECKOE
4. obmero Bua  (TpaBUIIBHBIN)

12. [Tns dyuxiuu Z = Z(X;y) U3BECTHO
Z,(M)=2z,(M)=0

" Y-S/ 1. N _
Torma Touka M
SIBJISIETCSI TOYKOM MUHUMYMa
HE SIBJISIETCA TOUYKOW SKCTpEMyMa
ABJISIETCS TOUYKOM MakCMMyMa

SIBJISIETCS] CTAlHOHAPHOU TOYKOMN
HE SIBJISCTCS CTAallMOHAPHOU TOYKOM
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Dx3aMeH

[IpuMephbl 3alaHU HA 3K3aMeH

Bbuaer Ne X

1.IBOMHOV MHTETpPaJl B OEeKAPTOBOM M IMOJISPHOM CUCTEeMax KOOPAMHAT.
2 .BrluycJieHMe [IOTOKa BeKTOopa dYepe3 3BaMKHY Tyl I[IOBEPXHOCTH.
dopmysia OcTporpanckoro — I'aycca.
3. PeumThs MHTETPAJIEL
1 2

3
X X
a) | ——dx; 0) | ————dx.
)I«/4_x2 )£(5x3+2)2
4 ., BHIUMCJIUTH IJIiomanb (]_)MI‘ypr, OI‘paHquHHOﬁ JIVIHVIAMU
Zy:J;,2xy:1,x=16.

5. PaccTaBuUThL IOpenejibl  MHTEeTPUMPOBAHMS B IOBOMHOM  MHTeTpale
o 2
J]f(myﬁhdy no o6mactu (D), orpaHMUeHHOM JmuMaMm y=5-—x", y=I
(D)
6.PaccTaBuTh Openesyitl  MHTEeTPUPOBAHMS B  TPOMHOM  MHTeTpale

ﬂ]f(m;&@dmbdz no ooyactu (V), OT'pPaHMUEHHOM INOBEPXHOCTSIMU

W)
a) z=+/x>+y; 6) z=2—x"—y’

B UWJIMHIPUYECKON CUCTEME KOOPIMHAT.
7.HaT OTOK BEKTOPHOI'O IIOJS

A=(x—y)i+Q2x+y)j+(x*+2z+4)k
yepes 3aMKHYTYIO HOBEpXHOCTh x° +7 =4, y=1, y=3
8.HamTy UMPKYJISUMIO IIJIOCKOT'O BEKTOPHOT'O II0JIA Zz(x+2yﬁ+(y—xx;

2 2
BIOJIb KOHTYpPa X +y =9, 0B6XOOMMOTO B [TOJIOXUTE JILHOM
HaNpaBJI€HUM, MCHOJbL3ysa Gopmysy I'puHa.
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9.HamT IpaIMeHT CKaJIAPHOT'O II0JId
2

U(x;y;z):x—y1 B Touke M, (1;—1;2).

[lepeueHs BOOPOCOB JUJIs MTOATOTOBKH K ciaye nudd.3auera (3x3aMeHa)

HeonpeneJsieHHbIii MHTErpas

OmnpeneneHue TepBOOOpa3HOM (PYHKIMM M HEOMNPEIENICHHOTO HMHTErpajia, ero TeOMETPHUECKHHA CMBICH, KPHTEPUH
MPaBWILHOCTH Pe3yJIbTaTa HEeOIpeeJICHHOTO HHTeTPUPOBAHUS.

Tabmita OCHOBHBIX HEOIPE/ICJICHHBIX HUHTEIPAJIOB.

CBolicTBa HEONPEIEIEHHOTO UHTETpaa.

CBOWCTBO MHBAPUAHTHOCTH OCHOBHBIX (JOPMYJT MHTETPUPOBaHUA. MeTOo. MojiBeACHUS T0]T 3HaK AudpepeHImana.
Merton uHTETpUpOoBaHks 10 YacTssM. OCHOBHBIE THITHI HHTETPAJIOB, OEPYIIMXCS METOIOM HHTETPUPOBAHUS TIO YaCTSIM.

MeTton 3aMeHbl TEpPEeMEHHOM B HEONpPEEJIEHHOM HHTerpale. OCHOBHOM TIpUHIMIT BBIOOpA TIOAXOJSIICH
nozcraHoBKU. Cxema MpoBeAeHUS 3aMEHbI TIEPEMEHHOM.

AnreGpanyeckye MoJCTaHOBKU NPU MHTETPHPOBAHUM MPPALMOHAJIBHBIX (DYHKIMIA.
TpuroHoMeTpruecKue MoJCTAHOBKY NPU MHTETPUPOBAHUK HMPPAIFOHAIBHBIX  (DYHKIIHIA.

Cxema pas3jioKeHUsS palMOHANLHOM JIpoOW HA TpOCTEWIe cllaraeMmbie. VIHTerpupoBaHWe TpaBWIBHBIX W
HeTPpaBWIBHBIX JTPOOEii.

WurerpupoBanie TPUTOHOMETPUYECKUX (DYHKIMA, YHHBEpCaIbHASI M TAHI€HIMAJIbHAS TIOACTAaHOBKU.

Hebepymmmecst MHTETpaIbI, MX TPHM EPBI.

Onpeejie HHBIH MHTErpai
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CxeMa cocTaBlIeHHS! MHTEIPaJIbHOM CyMMBI U OIPEJICJIEHHOIO MHTETpaJla Il 1aHHOM (DyHKIMM B JTaHHOM MHTEpBaJie.
I'eoMeTprueckuii CMBICH ONPEAEICHHOIO UHTETPAJIA.

Teopema cymecTBOBaHUs ONPEEICHHOIO UHTETPaJIa.

CaoiicTBa onpe/IeIeHHOr0 UHTEerpaa.

Teopema o cpeaHeM 3HaYEHUH IS ONpeiesieHHOro nHTerpana. CpeaHee 3HaueHne (DYHKIMM B HHTEpBAJIE.

Teopema o npon3BOJHON MHTETpaja MO NEPEMEHHOMY BEPXHEMY MPEAEIY.

®opmyna Hetorona — JletiOnuma. CXoCTBO M pa3iidye OMpelelICHHOTO W HEOMpe IeJICHHOTO UHTETPasioB.

MeTonbl BBIYHCICHHS OMNpPEACIICHHBIX HWHTETPaJiOB (HETIOCPEJICTBEHHOE, HWHTETPHPOBAHME TIO YaCTSAM, 3aMEHBI
TIepEeMEHHOM).

Omnpenenene HECOOCTBEHHOTO MHTErpajia IO OECKOHEYHOMY TPOMEXYTKY, €ro TeOMETPHUECKHA CMBICIL.
CxomnuMocTh HeCOOCTBEHHBIX MHTETPAJIOB 1-r0 posa, MpU3HAK CPaBHEHWS.

Omnpenenienre HeCOOCTBEHHOTO MHTETpajla OT HEOrpaHWYEHHON (YHKIMH, €r0 reoMeTpudeckuil cMbIcia. CXOquMocThb
HECOOCTBEHHBIX MHTETPAJIOB 2-TO POAA, IPU3HAK CPaBHEHMS.

qDOpMyJ'ILI JUIA BBIYMCJICHUWS IUIOMIAJeH IUIOCKUX q)Pll"yp, 00BEMOB TEIl IO miom@aan MnornepeyHoro CSYCHUA MU TCJ
BpalICHYA, JJIMH YT INIOCKUX KPUBBIX U IDIoIIAIcH TMOBEPXHOCTU BpALLICHHA.

[Tpumeps! Gm3MYECKUX 3a/ad, PEIICHHS KOTOPBIX CBOISATCS K BBIYMCIICHUSM ONPEIENICHHBIX WIM HECOOCTBEHHBIX
MHTETPaJIOB.

@ yHKIHMHU HeCKOJBKUX TepeMe HHBIX
Haiire onpeneneHue npenena GyHKIMN HECKOIbKHX MEepeMEHHbBIX.

Coopmymupyiite onpeeneHre YaCTHBIX MPOM3BOAHBIX ISl (PYHKIMN HECKOJBKHX MepEeMEHHBIX.
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Yro HazbiBaeTcs AudhepeHmanomM GyHKIMH HECKOIBKHX TepeMeHHBIX
B gyem cocroar noctaTouHsle ycaoBus AudpepeHImpyeMOoCTH (GyHKIMA HECKOJIBKUX TepeMEHHBIX?

Kak nHaxomsiTcs 4acTHble NpOM3BOAHBIE BhICIIMX MOPAAKOB? ChopMynupyiTe YCIOBHSI paBEHCTBA CMEIIAHHBIX
IIPOM3BOIHBIX.

aK ¢4 KacaTesbHas INIOCKOCTh M HOpMaJTb K IMTOBEPXHOCTH?
Kak mgyr ?

Chopmymupyiire ompejesieHde 3KcTpeMyMma 8 (QYHKIMA HECKONBKUX TepeMeHHbIX. KakoBbl — HEOOXOIHMMBIC
YCJIOBUSL €TI0 CYIIECTBOBAHHS?

CtopmympyiiTe T0CTaTOYHBIC YCIIOBHS CYIIECTBOBAHUS SKCTpEeMyMa Jisl (DYHKIMH JIBYX MePEMEHHBIX
[TpuBeauTe cxeMy HaXOXKCHUS HAMOONBIIIETO M HANMEHBIIIETO 3HAYCHMS (PYHKIMM B 3aMKHYTOM O0JIACTH.

KpaTtHble uHTerpasbl
e (Cxema COCTaBJICHHS HHTETPATbHONH CyMMBI JIs (PYHKIMK JABYX TePEMEHHBIX B JAHHOW IUIOCKOH OOJIaCTH.

e OmnpeneneHye JBOWHOTO MHTErpajia U €ro TeOMETPUYECKUIA CMBICIT
e OcCHOBHBIE CBOICTBa JIBOMHOTO WHTETpaa.

o Cdopmymupyiite TeopeMy O CcpeaHeM 3HAaueHMM (YHKIMM B IDIOCKOW o0JiacTH, chopMymupyiTe ee
TeOMETPUICCKHIT CMBICI.

o [lonsarne TIOBTOPHOI'O HMHTCIpaJia, BBI60p NopsAaAKa HHTCTPHUPOBAHUA. Brraucnenue ,I[BOfIHOFO HHTCIrpajla B
I[eKapTOBOﬁ CUCTCME KOOpAHHAT.

e 3aMeHbl IEpeMEHHbIX B TBOWHOM HMHTeTrpaje. SIkoOuaH nepexoja oT AeKapTOBBIX KOOPAMHAT K MOJISAPHBIM.
e (Cxema nepexoja B ABOIHOM HHTErpajie OT 1€KapTOBBIX KOOPAMHAT K MOJISIPHBIM.
e [IpunoxkeHus: TBOMHOTO MHTETpaa.

e (Cxema COCTaBJICHUS HMHTErpaJlbHOM CYMMBI sl (DYHKIMM TPeX MepeMeHHbIX B HEKOTOPOH 00JIACTH TPEXMEPHOTrO
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HPOCTPAHCTBA.
OmnpezeneHye U 3alMIINTE OCHOBHBIE CBOICTBA TPOMHOIO MHTETpaa.
Teopema o cpeiHEM 3HAUEHUU B TPOMHOM HHTETpaJIE.

CxeMa BbIUHCIICHHMS TPOMHOTO MHTErpaja B JE€KapTOBOM CUCTEME KOOPIUHAT.

@dopmyna 3aMeHbl NEPEMEHHbIX B TPOWHOM MHTerpaje. SIkoOuaH nepexoja OT JEKapTOBBIX KOOPAMHAT K
IWIMHAPUYECKUM U C(hepruaecKuM.

CxeMa riepexosia B TPOMHOM HHTETpajie OT JE€KAapPTOBBIX KOOPIHMHAT K IWTHHAPHIECKUM H C(PEPUIECKUM.
IIpwnoxxeHuss TPOWHOTO MHTErpaia.

CxansipHoe ¥ BEKTOpPHOeE MoJie
Omnpenenenue ckaysipHoro nois. [IpumMepbl cKkpaIsapHbIX MOJei.

OmnpenenicHie MPOM3BOHON CKAJIIPHOTO TIOJNSI TI0O HATIPABIICHHUIO, e¢ (Pr3MUecKuid CMBICII. DopMyra BeIYUCIICHUS
MPOU3BOJHOM IO HATPABJICHUIO.

[MonsaTre rpaguenTa cKasipHOro nois. CBsi3b BEKTOpa-IpayieHTa ¢ MPOU3BOHOM 10 HATIPABIICHHIO.
Ompenesnenye BEKTOpHOro nonst. Grm3nyeckue mpuMepsl.

Ompenenenye 1 GopMysa BEIYUCICHHS IOTOKA BEKTOPHOTO I0JI1 B BEKTOPHOM M KOOPAMHATHON (hopMax.
[TonsaTre TUBEpreHIMM BEKTOPHOTO MO, ee (rBuaeckuid cMbIcit. PopMyria aJIsi BHIYUCIICHHS JTUBEPreHINL

®opmyma OcTtporpagckoro — I'aycca B BEKTOPHOW W KOOPIMHATHOM (hopMax JJIsi BEIYUCJICHHS TIOTOKA BEKTOPHOTO
TOJIsE Yepe3 3aMKHYTYIO TIOBEPXHOCTb, PU3MMECKUNA CMBICI (POPMYIIBL.

Omnyeckuit CMBICH IMPKYJIALMA HA IPUMEpPEe BEKTOPHOTO MOJIs CKOPOCTEH YaCTHIl TEKYILIEeH HKUIKOCTH.
Omnpenenenye ¥ GopMysia BEIUUCICHHS LMPKYJIALMA BEKTOPHOTO MOJIS B BEKTOPHON M KOOPAMHATHOM (hopmax.

[TonsTre poropa BekTopHoro nossi. Gopmyna HaXOXKAEHUS pOTOpa.




O e HOYHbIE
Me PONIPHUATHsE

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHU

o ®opmynsl Ctokca u ['puHa, UX CMBICIL

e [loTeHumanbHOE TI0JE, TIOTCHIMANI M eTo HaxoxAeHue. CBOMCTBA MOTEHIMAIBHOTO MOJIS.
o ConeHonnaibHOE TONE, TIOHATHE BEKTOPHOH TpyOKu. CBOKMCTBA CONEHOMIANHHOTO TOIS.
e ["apMoHHMUECcKOe BEKTOPHOE TOJIE U €T0 CBOWCTBA.

e Ormeparop 'amMmunbTOHa. 3amuch ¢ MOMOIIBIO oneparopa ['amwibToHa Hu(depeHIMaTLHBIX BEKTOPHBIX OTEPaIHii
MIEPBOro MOpsi/Ka.

o Ormeparop Jlamaca, rapMoHIIecKie (HyHKIHH.

5. MeToaudeckue yKazaHus 110 Mpouexaype oueHUBAHUS

O e HOYHbIE Me PONPHSATHS

IIpouenypa npoBeae Husl OLIe HOYHOTO Me PONPHUATHSI H He00X0AHMbIe MeTOIHYe CKHE YKA3aHHUs

1.

KountponsHas pabora

B cemecTpe CTyAEHTBI BBINOJHAIOT 5 KOHTPOJbHBIX palOT, COJEpKAaHHE KOTOPBIX OXBAaThIBAE€T BCE pa3Jielibl
IucIiiMHEbl.  KaXnmomy CTyaeHTy BbljaeTcs cBodM BapwaHT. KOHTponbHBIE paOOThl TPOBOASTCS B Yachl
NPAaKTUYECKUX 3aHATHN. 3a Ka)KAyI0 KOHTPOJBbHYIO paboTy MaKCHMaJIbHBIN Oajll OmpeielsieTcsl B COOTBETCTBHE C
PEUTUHI-TUIAHOM  JUCIIMILIMHBL.

KpnTe PUH OLICHKH 3aJJaHU S

Bbamsi 3a KOHTPOJIbHYHO paGOTy MOJIy4aroTCs YMHOXKXCHUEM MAaKCUMAJIbHOI'O 6an.na, MpSaAyCMOTPCHHOI'O 3a HCC B
COOTBETCTBHUC C pefrer— IUIaHOM, Ha JOJIXO BEPHO BLIMNOJIHECHHBIX 3aJIaHUM.

B cemectpe ctynenrs! Beimoissior 5 /13 o BceM pazzgenam mporpaMMbl AUCIMIDIMHBL. Y Ka)JIOTro CTY/IeHTa B
rpymne cBoi BapuaHT /13, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYIEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL.

[IpenopaBaTens obecrieurBaeT CBOEBPEMEHHOE MONTydeHUe cTyneHramu BapuantoB U/13, a Taxoke

MpeIOCTaBIAET AIEKTPOHHYIO cCchUIKY Ha cOoprrk M/I3. Bee M3 pa3mereHs B 371eKTPOHHOM Kypce 10
JIACLIMIUIMHE .

W13 BBITIONHSAIOTCS B OTACIBLHON TETpau, MU OOPMIICHAN KaXIIOTOo 3aIaHusl 00s3aTeIbHO YKa3bIBA€TCS €ro
HOMeEp, MPUBOIUTCS KPATKO YCIIOBHE Ka)KAOro 3ajanus. Perenue kaioro 3aaHus JOIDKHO OBITH OAPOOHBIM, C
BKJIFOYECHHEM NIPOMEKYTOUHBIX paCUETOB, paCCYKICHUM, MOSICHEHNH, € YKa3aHAEM HCTIONb30BAHHBIX METOMOB H
dhopmyn. /I3 mposepsieT npenogaBaTesb, BEAYIINNA MpakTudeckue 3auaTrst. CTYASHTHI JO/DKHEI BRITIOMHNTE W /13
JTO KOHTPOJILHOH Pa0oThI 1o Teme. 3a Kkaxkaoe /13 BeicTaBsitoTCs Oaiuibl, MAKCUM AITBHBIHN Ol YKa3bIBAETCS B
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PEUTHHT-TUIAHE .

KpuTepuun oneHKH 0JHOTO 3aAHNA:

3ajaHue CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJIHEHO O0J1ee MOJIOBHHBI 3aJaHUN
Ecmu 3ananue He 3a4TeHO, paboTa BO3BpallaeTCs CTyACHTY Ha T0pabOoTKY.

CryneHTsl MOT'YT HCTIPAaBIISITh HEBEPHO PEILLCHHBIEC 3a/1aHUs U C1aBaTh HAa IIOBTOPHYIO NpoBepKy. IIpenonasarens
MOXKET YU4€CTh UCTIpABJICHHS U J00ABUTH OAJUIBI K MPEABITYIM

TectupoBaHue — HE3aBUCUMBI A
koHTpoJb LIOKO

B cemectpe ctynenrsl mpoxonar nBa pyoexsbix TectupoBanus (PT3 u PT4) Bo Bpemsi koHbepeHI-Heqenn B
cepe/lMHe M KOHLE TEKYIIero CeMecTpa COrJlacHo pacrmcaHuio. PyGexxnoe TectupoBanue (PT) mpoBomurcs B
KOMIIbIOTEpHOH (hopme B on-line pexxume. IIponomkurensHocTh TecTupoBanusi — 90 Munyt 6e3 mepepbiBa. OTCUET
BPEMEHM HAYMHAETCA C MOMEHTa BXoja cTyldeHra B TecT. MHCTpyKTaX, NpeAeCTBYIOMMIA TECTHPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMs. CTyleHT MOXKET 3aKOHIUTh BhITOJIHEHHE TecTa 10 UCTeUeHHs! OTBEIEHHOTO BPEMEHH.
PT HameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OLCHKY 3HAHWM, YMEHHI W BJaJCHUH, TOJYYCHHBIX CTYICHTAMH 32
OIpE/IEJICHHBIH TPOMEXKYTOK 00y4YeHUs.

Kanp1ii BapuaHT OmeTra MoAENUpyeTcss KOMIBIOTEPOM M0 3aJaHHBIM pasfesiaM XUMuM U conepxur 20 3aaaHuil
CTyneHTsl BHOCAT OTBETHI B KOMIILIOTEp, HO BCE PEIICHMS M TOSICHEHWs MpoBoxaT Ha Oymare. Ilo oxoHuaHmn
TECTHPOBAHMS TIPETIOAABATEIIO BBIJACTCS MATpPHIA OTBETOB M CYMMAapHbIi peiitmHr 3a TecT. OOCyxmeHue
pe3yabTaTOB TECTUPOBAHKS MPOBOIUTCS HA KOHCYJIbTALIHH.

KpnTeplm OIICHKHU OTHOI'0 3aJaHHA:

3a KayK710€ MPABIWIHHO BBITIOJTHEHHOE 3a/laHKe BBICTaBIsAeTCs | TeCTOBbIM Oa;
3a HETPaBIILHO BBINOJIHEHHOE WIM HEBBITIOJHEHHOE 3ajaHue BbicTaBisieTcs () 6amios;
e JUIA 3a/laHui C BEIOOPOM HECKOJBKUX TPaBWIHHBIX OTBETOB, 33JIaHUI HA COOTBETCTBUE M yCTAHOBIICHHE
TOCJIE10BATEIBHOCTH MIPEAYCMOTPEHO YaCTUIHOE OLICHUBAHUE.
MakcrManbHbIH CyMMapHbIi TeCTOBBIN 0ai 3a kaxaoe PT coctapnseT 15 6asmos.
3a 2 wepemu no PT cTyneHThl MOryT O3HAKOMMICS C JIEMOHCTPALMOHHBIM BapHaHTOM OwieTa, KOTOpbIH
pacmionaraeTcst Ha caiire http//exam.tpu.ru B paszgene «MeponpusiTHs», U MOXET OBITh BBITONHEH KaXKIbIM
CTYJEHTOM HEOIPaHMYEHHOE YHCIIO pas.

DK3aMeH

DK3aMeH OCYIIECTBIIAETCS. B COOTBETCTBUH C [los10KeHHEM O TPOBEIEHNH TEKYLIETO KOHTPOJISI U
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npomexxyrounon arrectauuu TIIY Ha sk3amene cTyaeHTY BBITAIOTCs OWIETHI, BKIIFOUAIOIHE TEOPETUICCKIE
BOMPOCHI U NMpaKTHIeCKUe 3ananus. [IpenonaBaTesns, mpoBepyB padoTy, B X0/€ YCTHOI Oecebl CO CTYJEHTOM MOXKET
3aJ]aBaTh BOMPOCHI 10 CAaMOMY OWIETY, @ TAaKKe JONOIHUTEIbHBIE BONPOCHI N0 TEOPHH U NpaKkTHKe. B urore cryneHt
HaOMpaeT UTOroBbIi OaJlT 3a SK3aMeH, MakcuMalbHO 20 6amoB. OLeHKa 3a IUCIMITIMHY (OPMUPYETCs KaK HTOroBas
3a paboTy B CEMECTPEe M DK3aMEH B COOTBETCTBHE C MPUHATOMN MIKAJION OICHUBAHMS.

CryneHTsl, He CAaBILIKE 3K3aMEH B CECCHOHHBIHN MEPHOJI, MOTYT MEPeCaTh €T0 B IEPUOABI JIMKBU/ ALK
3aJ]0JDKEHHOCTEH B COOTBETCTBYE € AEHCTBYIOIIEH POLIE IYPOHL.

B cootBerctBuu ¢ mpukazamu ot 25.07.2018 1. Ne58/on OO yrBep:kIeHHH U BBEICHUH B JICHCTBUE
«CucteMsbl OllEHUBAHUSI pe3yIbTaTOB 00ydyeHUs B TOMCKOM MOJUTEXHUYECKOM yHUBepcutere» u Ne5S9/on
OO0 yTBep>IeHUH U BBEJCHUU B ACHiCTBUE HOBOU penakiuu «[lonoxeHus: o MpoBEACHUU TEKYILETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTecTariuu B TIIY» sk3aMeH 1o gusnke mpoBOAUTCS B yCTHOU (popme.
CtyneHTy BblIaeTcs 9K3aMEHallMOHHBIN OUIIET, coAepKalMii TEOPETHIECKUE BOITPOCHI, KAYECTBEHHBIE U
KOJIMYECTBEHHBIE 3aauu. Kaxkplii Bompoc Omiieta olleHnBaThes 6amiom (Bcero mo oumnery 20 6amios).
DK3aMeH TPOXOIHUT B YCTHOU (opMme.

CornacHo mikanbsl OlLIEHUBAHUS Pe3yJabTaTOB

18-20 6ammoB (OTJII/I‘{HO) - BCECTOPOHHHUE 3HAHMS, OTIIMYHBIE YMEHHUSA U BIaJIEHUE OIBITOM NPAKTHYECKOW NEATENbHOCTH,

HEOOX0oAMMBIE PEe3yNbTaThl 00ydeHUs c(hOpPMHUPOBAHEI;
14-17 6amnoB (XopomIo) - JOCTATOYHO IIOJHOE IIOHMMAaHKE ITpeMETa, XOPOIINe 3HAHHUSA, YMEHHS U OIBIT MIPaKTHIeCKOH

JIeSITeIbHOCTH, HEOOXOJAUMBbIE Pe3yJIbTaThl 00ydeHus: cQOpMUPOBAHHI,

11-13 6annos (yI[OBJIeTBOpI/ITeJ'IBHO) - IIpueMJjieMO€ IOHMMaHue NpeIMETa, YIOBICTBOPUTEIbHBIE 3HAHHUS, YMEHHUSI U
OTIBIT IPAKTHICCKON JEATCIHPHOCTH, HEOOX0MMEBIC pe3yibTaTel 00y4YeHHs COPMHUPOBAHEL,

0-10 6annoB (HEYAOBIETBOPUTEIBHO) - pesy IbTaThl 06yUeH s He COOTBETCTBYIOT MUHUMAIBLHO JOCTATOUHBIM
TpeOOBaHUSIM.

Pe3ynbTaThl MpOMEXyTOYHON aTTecTaluy OQOPMIISIIOTCS BEOMOCTBIO U BHOCSITCS B 3aUETHYIO KHIKKY

oOyJaromerocsl.




