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1. Poap pucuuniamabl «MareMaTuka 2» B (pOpMHPOBAHUM KOMIIETe HIMI BHINYCKHHUKA:

DJIeMeHT Kox Cocrapisiionme pe3yJbTaToB 0CBO ¢HHUS (IECKPHUNITOPbI KOMIIETEH LM ii)
00pa3oBaTebHOI
Cemectp | KommereHiuu HaunMeHoBaHIe KOMIIeTeH LK
NPOrpaMMbl (TMCHHILIHHA, H
npaktuka I'MA) Kon anMeHOBaHHe
YK(Y)-1.B1 | Bnazgeer onbITOM IpUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAayK M MaTEMaTHUECKUX
METOJIOB U MOJEJIEH Ul pEelICH Ul 3a1a4 TEOPETHYECKOIO M NPHKIAJHOTO XapakTepa
Croco6eH OCyIeCTBIATh MOMCK,
YK(VY)-1 KPUTHUYECKUI aHaIM3 MU CHUHTE3
nHbOpManHHy, TIPUMCHSTD YK(Y)-1.¥1 | Ymeer pemaTs 3a1a4u TEOPETUIECKOTO M MIPHUKIAJHOTO XapakTepa
CHCTEMHBII MOAXO0M VI peIICHUs
MOCTaBICHHBIX 32 /a4
YK(V)-1.31 3HaeT 3aKOHBl €CTECTBEHHBIX HayK M MaTEeMaTHYeCKHE METOJbl TEOPETUYECKOro
xapakTepa
9 2
OIIK(Y)-2.33 | 3HaeT OCHOBHbBIC OMpECICHUS W MOHATHA TEOpHU MMPQepeHINaNbHbIX YpaBHCHHH,
PsOB, QYHKIUH KOMILIE KCHOTO IIEPEMEHHOr'0 U ONIEPAllMOHHOTO HCUUCIICHUS
Bnaneer ¢dusuKo- OIIK(VY)- YMeer pemats 00bIKHOBEHHBIE U depeHInatbHble YpaBHEHHUS U UX CUCTEMBI,
MaTeMaTH9eCKUM amnmaparowm, 2.3 MIPUMEHATH anmnapaT rapMOHHYECKOTO ¥ KOMIUIEKCHOTO aHaJN3a IPU PeLICHAH
OIIK(VY)-2 HEOOXOIMMBIM Ul  OIMCAHUA CTaH/apTHBIX 33124
MeXaTPOHHBIX u
POOOTOTEXHUIECKHX CHCTEM OIIK(VY)- Bna neer MaTeMaTHYeCKUM alIapaToM KOMIUIEKCHOTO U ONEPAaLlMOHHOTO UCUUCIICHUS,
2.B3 muddepeHIaTbHEIME yPABHEHUSIMA U PSAAAMH I IPOBEICHUS TEOPETUIECKOTO
HCCIEeJOBAaHMS M MO JAeTHPOBaHMS (M 3UUECKUX U XUMHYECKUX MPOIIECCOB U SIBICHUM, a
TakoKe, 11 peleHu 1 Ipo(hecCHOHANBHBIX 3a1a4

2. Iloxka3zareu u METOAbI OICHUBAHU A

Ili1aHupyeMble pe3yJIbTaThl 00Y4eHHs 110 T1 CHHILINHE

Kox

HaunmeHoBanue

Kox nocrmixennst

KOHTPOJMPYeMoii
KOMIeTeHIIUH (WIN ee

4aCTH)

Metonbl OLeHUBAHUS
(O1IeHOYHbIE MepP ONPUATHS)

HaumeHoBanue pasaeiaa
JUCHHUTILITHHbI




P 1 | Bmameer metomamu aup()epeHIMATBLHOIO  HCUYKCICHHS VK(Y)-1 1. HeompeneneHHbI i KoHrposmHast pabora
(YHKIMH ~ HECKOJBKUX  IEPEMEHHBIX,  METOJaMHU OIIK(Y)-2 MHTEerpall UJ3.
MHTETPAJIBHOTO  MCUHCIICHHA  GYHKIMM — ONHOH 2.0npeneneHHbIN 1 TecTupoBaHUE — HE3aBHUC UMBII
HECKOJIPKHX MEPEMCHHBIX HeCOOCTBeHHBI M HHTErpan | koHrposs [IOKO
3. Aud depe HIpab HOS
ucyucIeHUE (yHKITHIA
HECKOJIbKUX TIEPEMEHHBIX
4. KpaTHble uHTErpabl
5. DneMeHTBl BEKTOPHOIO
aHaIm3a
PO2 | Ymeer HAXOJUTh Yac THbIE HPOM3BOIHBIE u VK(V)-1 1. Heomnpe aeneHHbI i KonrposbHast pabora
muddepeHmatel,  uccnenoBaTh  (YHKIMH — HECKOIBKHX OIK(Y)-2 HWHTETpall 3.
MIEPEMEHHBIX; BBMUCIISITh HEOTPEIICHHBIE, OTIPE/IeTICHHbIC, 2.0npeneneHHbIN U TecTupoBaHUE — He3aBUC UMBIN
HECOOCTBEHHBIE, KparTHbIE, KPVBOJIMHEHHBIC " HecOOCTBEHHBIH HHTerpan | kKourposs [JOKO
MOBEPXHOCTHBIE HWHTErPAJIbL, YKUCJOBBIE XapaKTEPHCTUKH 3. Tuc dpepe Hitmap HOe
CKJISPHBIX U BEKTOPHBIX TOIEH MCYHCIIC HUE (y HK LMt
HECKOJIbKHUX TIEPeMEHHBIX
4. KpaTHble uHTETpaibl
5. DeMeHThI BEKTOPHOIO
aHaIm3a
PJI3 | 3naer OCHOBHBIE JTANbl CXEMBI MOJHONO WCCIIENOBAHMUS YK(Y)-1 1. HeonpeaeneHHbI i KourposbHas padbora
(YHKIIMM ~ HECKOJIBKMX  TIEPEMEHHBIX;  OTNpE/eICHHE OIK(Y)-2 HWHTErpall 3.
HEONpeIeIeHHOrO, OIIpEJIEIEHHOr O, KPAaTHBIX, 2.0npeneneHHb il 1 TecTrpoBaHUE — HE3aBUC UMBII
KPUBOJIMHEHHBIX W TIOBEPXHOCTHBIX HHTCIPAIOB,  HUX HecoOCTBEeHHBI HHTerpan | kourposs [IOKO

(U3UYECKUI U TEOMETPUYCCKUI CMBICIT; OCHOBHBIC TTOHSITHS
BEKTOpHOTO aHamma , (opmynsl ['puna, Octporpaackoro-
l'aycca u Ctokca

3. Aud depe Hipams Hoe
ucuuciie Hue (yHKLIUN
HECKOJIbKUX NIEPEMEHHBIX
4. KpaTHble MHTErpabl

5. DIeMeHThI BEKTOPHOTO
aHanma




3. HIxkana oueHUBAHUSA

[Topsimok opraHm3alMyd OLECHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHBEPCHUTETE PETIaMEHTHUPYETCSI OTJENbHBIM JOKAbHbIM HOPMATHUBHBIM aKTOM —
«Cuctema OLeHUBAaHUS Pe3yJIbTaTOB 00y4ueHus B ToMcKoM monuTexHudeckoM yHuBepcureTe (CrucTeMa oneHMBaHUA)» (B JSUCTBYIOMIEH pe TaKIUH).
Hcnonb3yeTcsi OaubHO-peUTHHIOBasi CUCTEMa OICHUBAHUWS PE3yJbTaTOB OOydeHms. MToroBasi oneHKa (TpaJuIliOHHAS W JIMTEpHAs) IO BUIAM
yaeOHOU pnesrenpHOoCcTH (m3ydenue aucumminH, YHWPC, HUPC, xypcoBoe NpOCKTHpPOBaHWE, MPAKTHUKH) OMPEIEIIeTCS CyMMOW OajjoB IO
pe3ylibTaTaM TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalu (MTOroBasi pe irnHrosast olieHka - makcumym 100 6aioB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)K}TO‘-IHOfI aTTeCTalmun
YCTAHABJIIMBACTCA KAJICHAAPHbIM pCﬁTHHF'HHaHOM JUCIHUITTHUHBI.

Pexomennyemas mkaja A OTAEJIbHBIX OIIe HOU HBIX MEPOTIPHAT Ui BXOJHOTO U TEKYIIET O KOHTPOJIS

% BBITIOJTHEHUSI CooTBeTcT BHE
M, OnpeneneHne O eHKH
3aJaHuA TPAAMIHOHHOH OLICHKE
90%--+100% «OTIMYHOY» OmmmyHOe MOHUMAaHHUE TPeMETa, BCECTOPOHHHUE 3HAHUS, OTIINYHBIC YMEHUS M BJIaJICHHE OTIHITOM MPAaKTUYECKOH JIeSITebHOCTH,
HEOOX0 MM ble pe3yJIbTaThl 00y4eHHsI CHOPMHUPOBAHBL, MX KAYECTBO OILIEHEHO KOJIMYECTBOM OaJUIOB, OJIM3KAM K MaKCUMAIIBHOMY
70% - 89% «Xoporo» JTOCTATOYHO TIOJIHOE TIOHUMAHKE MPEIMETA, XOPOIINE 3HAHUS, YMEHHUS U OTIBIT IPAKTHYECKON IESTEIbHOCTH, HEOOX0 IMMBIE PE3yJIbTAThI
00y4eHus c(hopMHUpOBaHbI, KAYECTBO HH OJJHOTO M3 HAX HE OIIEHEHO MUHUMAJILHBIM KOJIHYECTBOM 0alioB
55% - 69% «Y IOBILY [puemremMoe MoHUMaHKE TIPEAMETA, Y IOBICTBOPHUTEIHLHBIC 3HAHS, YM EHHUS M OTIBIT PAKTUYECKOH JIeATEeILHOCTH, HEOOXOIMMBIE Pe3yIIbTaThI
00yueHust c(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHMM AJTBHBIM KOJIMYECTBOM 0aJUI0B
0% - 54% «HeynoBay PesynbTatel 00yUyeHHs HE COOTBETCTBYFOT MUHUM AJIbHO JI0CTATOYHBIM TPeOOBAHHSM
[IIxana a5t o1 HOY HBIX MEPOTIPHUSAT Uid IK3aMeHa
%
CoorBeTcTBHE
BbINOJIHEHUSI [JK3aMe H .
. TPaIULMOHHOH OnpeesieHue o1e HKH
3alaHu il oa/mLt
OLICHKe
IK3aMeHa
90%+100% | 18 +20 | «OtmmuHo» |OTIMUHOE MOHUMAaHUE NPEIMETA, BCECTOPOHHUE 3HAHUSA, OTJIMY HbIE YMEHUS U BJaJICHUE OIBITOM
MPAaKTHIECKOU IeSITEbHOCTH, HEOOXOAUMBIE pe3yIbTaThl 00ydeHus: c(h)OpM UPOBaHBI, HX Ka4ECTBO OIEHE HO
KOJIMIECTBOM 0aJUIoB, OJIMBKMM K MaKCUMaJIbHOMY
70% -89% | 14+ 17 «Xoporo» JlocTaTOYHO MOIHOE MOHUMAHUE MPEAMETA, XOPOILIHE 3HAHUSA, YMEHUS U OIIBIT IPAKTHIECKOU 1EATEIBHOC TH,
HEOOXOIMMBbIE pe3ybTaThl 00yUeHUS c(POPMHUPOBAHBI, KAUYECTBO HU OJHOI'O U3 HHUX HE OIIE HEHO
MHUHUMJIHBIM KOJTUYE€CTBOM OaJlIoB
55% -69% | 11 +13 «Y TOBIL.» [IpuemMiieMoe TOHUMAaHUE MIPEAMETA, YIOBIETBOPUTEIIb HbIE 3HAHUSI, YMEHHS U OTIBIT NPAKT MIECKON
IesITeJILHOCTH, HEOOX OTMMBIE Pe3YJIbTaThl 00yUeHHsT CHOPMHUPOBA HBI, KAUE€CTBO HEKOTOPHIX W3 HHUX OIC HEHO




MUHMMAaJILHBIM KOJHMYECTBOM 0aJIjIOB

0% - 54%

0-+10

«Heynosi.»

PesynbTaThl 00y4eHHsi He COOTBETCTBYIOT MUHUMAJILHO JOCTATOYHBIM TPeOOBaHUAM

4. TlepedyeHb TUNOBBIX 3aaHUM

OueHoYHbIE
MepOnpHUSITHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

KonrposnbHa
s pabora

Konrpoabnas padora Nel mo teme « Heomnpee ie HHbII MHTE rPaD»»
BAPUAHT Nel

xdx sin 3xdx dx
1l |—. 2. | —. 3| —
I\/2x2 +3 I3\/cos4 3x I<'Jert9X(1+ x?)
2X
eer ixz : S [xv1-x%dx- 6 [(1+x)sin2xdx .
7.j xdx .8 ISin 4de. 9. j\/;dX
(X+1)(x+3)(x+5) cos Ox m

Konrpoabnas padora Ne2 mo teme «OnpeneJie HHbII HHTE rPaD
BAPUAHT Nel

T 1
1. [ (2x+sin 2x)dx 3 [/Ax—2dx
° b




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

1

3
xe* _dx
2 4, 5
i 1 X% + X
1. BbIUHCIUTH HECOOCTBEHHBIC HHTETPAJIBI I YCTAHOBHUTH MX PACXOIUMOCTH:
T x2dx In x dx
6 I —
a) ) X2 + 4 )

2. Bpruucnurs mionaas GUrypsl, Orpa HUIEHHOW JINHUAMU:
3 2
a) y=x, y=x, x=-2,x=1.

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

T

3. Bbruucaurs amHy Ayru KpuBoi  y = 1- InsinX, or x=0 g0 x = A

KonrposbHas padbora Ne3 no te me « KparHble HHTEr pajibi»
BAPUAHT Nel
1. HW3meHuTh NOPAIOK UHTETPUPOBAHU :

4-—x

_lfdx I f(x,y)dy

x—4




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

2. PaccTaBuTh rpaHUIBI MHTETPUPOBA HUS

J] £ (x, y)dxdy D: y=x y=2¢ xiy=6
D
1. Haiiru miomans Gurypsl, orpaHAd€HHON JTUHUSIMUA: X2 + y2 -2x=0,

y=x, y=0.

2. Haiirn 00beM Tena, OrpaHUd € HHOTO YKa3a HHBIMH MOBEPXHOCTSIMU:
2., .2 _ 2, 2_ 2 —
X +y —-8=0, x+y =7, z=0.

3. Haiiru maccy Tena, orpaHHYe HHOT O TIOBEPXHOCTSIMH :
X +72=1, y=0, y=1,ecin p(X,yz2) = kO¢ + y* + 7).

KoutpoJbHast paGoTa Ne4 1o Te Me «Ijie MEHTHI BEKTOPHOTO aHAIN32»
BAPHUAHT Nel
1. Belumcaurs KpUBOIUHE HHBIM MHTErpan 1™ pona
[@+x*)dl,rae L:x* +y* =ay .
(L
2. Bpruaucnurs paboty cwioBoro moJist. [IpoBepuTs 3aBUCUT JIM HHTETPal OT TPASKTOPUN UHTETPHUP OBAHIS ?
Ecnu He 3aBUCHT, TO YIIPOCT UTh BBIYHCIICHUS.
[xy—Ddx+ x*y*dy, rae L : AB; A(1,0); B(0,2).
(L)
3. Bpuucnurh NOBEPXHOCTHBIM MHTETpal I I dS,rae S — yacTh IWIOCKOCTH
(s)
X+ Y+Z=a,3aKI0ueHHas B [IePBOM OKTaHTE.
4. HaifTu OTOK BEKTOPHOIO MOJIA A=4i - 91? Yyepe3 BHEIITHIOK CTOPOHY MOBEPXHOCTH
mapaGononaa Bpamenust Y = X° +2°, orpaHud. mwiockocTsio Y =4, npu X <0,2>0.
A=(x+Inz)i +(y+InxJ+ (@ +Iny)k. divA=? ,rotA=?

o




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH




OueHovYHbIE
MepOnpHATHS

IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI

W]13.

3AIAHME N9 BapuanT 22
Heonpeaenenusiit uuTerpan
1 / sin 9z dz 9. 3—-2ctg®z B
5 + cos? 9z cos?
3 /' dz 4 et dz
’ z Inz In’(Inz) ’ Vver +1
[ z%dz f d
5. 2 —
j T 1 5 6 / sin(1/z) o
5 /'(1>2:z;2)2 dz / dz
i
; -z V1 —9z? \/1 arcsin 3z
9. / . - 10. /z Y127 — 9dz
V3 + bz , i
1. [(2?+3) e dz 12. / i s
J cos? zd
13. /(:z'+6) cos 6z dz 14. /arcco%z =4
1-z
15. /?’-cosSazd:c 16. /ln(z+\/zr~—4)dv’
dz
17. —_— 18.
/ z2 + 8z + 12 / m
19 [ (z+4)dz 20. / (6z — 1)dz
’ 746z — 2? m
z? -2z +1 (z—1)dz
21, —dz 2:
: ‘/x3+222+md1‘ - / 123+5T
(22 - z) dz [z-r\ + /T
o { ;s
23. / 33 - 125 24. l T \/_ dz
or / z3 — 522 4+ 5z + 23 . 2% /' (l:n
FAYN A &0. e o
(zx=1)(z+1)(z—5) VT+1+1
(14 vz2)? il
o7 f e 28. / i
z2 . Y=
29. / il L 30. / =5
k T d
dz
31. —_— 32.
/ cos® z sin’z ./
33 /L 34 /
' 2sinz — 3cosz "
35. / \/;m z cos® z dz 36. /
2: dz N
37. 38. /z

c/er—_:r




OueHoYHbBIE IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI
Mep ONpUATHS

3anAHnE N 10 Bapuanr 20

Onpesenentbiit uHTerpan

1. BeruncnnTs onpenenéHHble METErPAIbl

4 1 2
Lo [A=27p :
1) [ dz 2) b/\, (1-z2)3dz  3) :{In(z+ 1+2z2%)dz

1’2
x/2 i 1/2 24 0 d
dz z? dz z
9 [+ ) [ 55 0 [
5—3cosz zt—1 14+ Yz +1
0 0 <1
2. Haittu cpengee 3sHaucAMe GYRKIME B YKa3aHHBIX METEPBAJIAX
1) y=cos®z, [0; 7] 2) y= e [0; 2]
3. OueHUTH 3HAYCHUS UHTEIPAJIOB
3 1
1) / V(z? = 22)% de 2) / 2% Inz dz
0 1/e
4. ViccrmenoBaTh Ha CXORUMOCTh HECOGCTBEHHBIE WHTErPAIThl
oo 1
z dz dx
1) . s 2)
16244 1 5/(__4£ 3
0 o V /
oo 2 =
. dz In(1 + vz%)
3) L — g ) g
Ve (z+3)(z+6) gREE ol

1 0

5. Hattut nmommaas Guryphl, OPpAHMUEHHHOM NMHBAMM:

| y=e7%,

} BT | p=4cose, 2= Jcost,
b % z:z ! 2) p = 6cosp. % y =4dsintcos®t, te€ [0;m/2].
6. HaitTu 06méM Tera, 0bpa3oBaHHOTO BpameHueM QUryphl, OFPAHUTCHHOR
yxasauHsMz nuauamu: 1) - Bokpyr ocu OX,  2) - Boxpyr ocx OY:
5 | y==,
e =42/3, { .2
1) 1:1;_3:,/ 2) | y==z +sin’z,
e 0L2<7:

7. BIUMCINTD IVIMHEL AT KPABBIX
| € = et (cost+sint),
1) L: | y=arcsinz +v1-22 2) L: | y=c¢e'(cost—sint),
/6 < p < 7/4
8. BeprukanpHas MNOTHHA MMeeT bopMmy Noaykpyra pamayca 3 m. HaiTu
CUITY RaBICHUS BOMBI HA INIOTHUHY.




OueHoYHbBIE IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI
Mep ONpUATHS

3AIIAHME N & " Bapmamr 13
d)yHKuHM MHOIMMX nNnepemMeHHbIX

1. Hasita 1 m306pa3suTs 06;1acTH onpenesieHRs QYHKIMA:

1
1) z=In(5- 102> — ¢* 2) 2= ———
2. HaiiTr 9acTHEIE IPOM3BORHKE Z, ¥ 2z, QYHKIUHA

1) z= 2 —y)’ 2) z=sin = 23

T\ +z T2~ by :

= / 3y — z2)

e 2z __ t R ¢ - - 1 4) z= (1: y) s COS(

Y = gy-lnly : 9 arctg 3¥—* sinlny

'

:
3. HaliTu 9acTHbIe IIPOM3BOAHBIE 2, ¥ Z,

CIIOXHOK DYHKIHR

u—3v R 1 Y
z=———, rme u=ctg —, v= -
arctg (u)’ - &z z3

'
4. HaliTi IpOM3BONHYI0 Z;, €CIH

z=+/A+cig (zlny), rme z=T7* y=+v4

” 0z dz
5. Haitw upomsBonEEIE — B —\
oz dz

z=sin(\/zy —¥°), rme y=In(z?+4)
6. HaiiTa npomssennyio y' HesBHOX GyHKImH y(z), 3aNaHHOR BHPAaXEHAEM
2
1) zy—y-277 = Viz—y)®
2) (E) —z /y = arcsin 3z
Y

4
Yy

HOM BBIPAXEHHEeM ez/z +cosz —4zytz® =0

eI

7. Ha#iTi JacTHBIe IPOM3BOMELIE 2, W Z, HeSBHOM QyHKumH z(z,y), 3anaH-

8. Haittit nepsiit dz m BTOpOI d2z muddepeRnnans: OyHEKIER
z=+/In(z? — y?)

9. Cocrasuts YPaBHEHHMS KacaTeJIbHOM IVIOCKOCTH ¥ HOPMAaJd K IOBEpX-
HocTH 7z = 42° + 24zy + 11y° + 64z + 42y + 55 B ToIKe Mo(—1; 1; 20)

10. UccnenosaTe Ha 3KkcTpeMyM dyEKmuio  z = z° + 4% — 9zy + 27




OueHoYHbIE
MepOonpusITHSs

IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI

3ADAHME N 11 Bapuant 24
KpaTHbie unTerpans!

1. B xsoitoM mETerpane / / f(z:y) dzdy mepeirT; x mOBTOpPHOMY ¥ paccTa-

(D)
BATBH Tpefeskl MHTerpuposamus no obnacty (D), orpamwienmon muasmsvm:

1) y=+12-27, y=2y3-12 22, z=0, (z > 0).
2) y=|lnz|, y=5.

2. VlaMeEnTE MOPANOK METETPUPOBAHMS B MHTErpaJie
1/2 V2 3—22

z vz 1 V3
J=/d:t/f(:c,y)dy+/dw/f(z.y)dy+/dz / f(z,y) dy.
0 0 0 3

1/2 0

3. Ilepeiitn K TONAPHEIM KOODAMHATAM ¥ BHIUMCIUTE

//zdxdy. D:{z’ +y* <bz, z >0}
(D)
4. Borumemuts niomans GUrYphl, OrPAHMYEHHON IHHIAMA
1) y=2; y=xz>+5, z=1, =zz=3.
2) @+ =z
5. Bermermre Maccy muacTuEky, sammManmei obnacts (D), npm samammoi

TIOBEPXHOCTHOM! IUIOTHOCTH J(Z3Yy)

1) D: {y=42+6, z—-2y—1=0. z=-1}, &(z;y)==.
2) D: {y<z®+y* <2}, d(wmy) =3y

6. 3ammcaTs TPOMHON WHTerpas /// f(z;y;2) dzdydz

V)
B BHJ€ NOBTOPHOIO ¥ PAacCTABUTH OPEeNibl METerpuposarus mo obnactr (V),
OTPAHWYCHHON TIOBEPXHOCTAMM:

1) z=2% 2=y, z=4, y>0, z>0.
2) 2 +y' =4, y=vzZ+22, y>0.
7. Beraucrmurs 065€M Tena, OrpaHEMIeHHOr0 TOBePXHOCT AMM:
1) 22+ +2°=1, 22 +y* +2° =9, y<=z, y>0, z>0.
2) z=4—-2" -y, z+y=2, z>0, y>0, z>0.
8. BeramermuTe Maccy Tena, 3aHMMAIOIIero obsacTs
V:{Z°+y’ =2z, z4+2=2, y>0, z>0},
Y

€CTM 3aZaHa oObeMHAR INIOTHOCTE Y(Z;y;z) =




OueHoYHbIE
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IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI

3AIAHME N 13 Bapuanr 24

CkanApHoe ¥ BeKTOpHOE none

1. Haitu paboTy cumoBoro mosus

F(z; y) = {4+ V22 +9%); (y— v/z2+%)} Broms Ayrs miockoi
kpusoit L: z =4cost, y=4sint, (z>0: y>0)
Mexnay Toukamm (4; 0) u (0; 4).

2. Haira paGorty cumoBoro nomis F= Y- itz -f+ z - k Brons
nyru xpusoit L: z=cost, y=—sint, z2=2t, te€[0; x/2].

3. Hait™# MOTOK BeKTOPHOTO NIoNA A Yepe3 TOBEPXHOCTH S B CTOPOHY BEEI-
Hel HOpMaJu
1) A={0; u; 3z}, rme S— wacTe mrocKOCTH T +2y+ 22 =2,
BHIPE3AHHON KOOPAMHATHRIMYU IIOCKOCTAMMU.

2) A= (V2z = y+7:c)-{+(cos 24y)-7+(vInz + y—5z)~l:, roe S— non-
Has TIOBEPXHOCTH YCEUSHHOTO KoHyca z°+y° = (x—5)%, z=1, z=4.
3) A=3zz- i-2z-j+y- k, tme S— mosmHAS MOBEPXHOCTH Tena,
OrPAHMYEHHOTO NOBepXHocTAMU 2+y+z =2, =1, v =0, y=0, z=0.
4. HairTi MOXYsH UHPKYJISLMH BEKTOPHONO IO A Brnoss xourypa L
1) A={(y—Inz+1)); (22— cosy)},
L — 3aMKHyTas JuHES Y =2, T =y .

o % % - I S
%) A=ye-i=vz-FH+oy-k L - { :21;’,13 %
. zityjtzk
5. TIpoBeputsh, GyneT M BeKTOpHOE moime A = -—qy—Jq-__—; TOTEeH-
Vit y: +2°
IMaJIBHBIM. B cIIy'-Ia,e IIOJIOXHUTEJIBHOTO OTBeTa HaﬁTn €ro NoTeHunal.

6. IlocTPOUTH OBEPXHOCTH YPOBHS cKanapHoro nois U(z; y; 2) = 5(%{!—1—)

7. Haittn nponsBongyo ckanspeoro noas U(z: ¥ 2) =zy—z/z

B Touke Mo(—4; 3; 1) B manpasieHn: BekTopa | = 5i4 j

8

B

8. B Touke Mq(1;1/3; 1/\/6) HAWTHU YIojl MeX/y BeKTOPDAMU ~ TDaJueHTaMu
CKATTADHRIX TTOIeHR

1
Ulz;y;2) = roere Ve y;2) = 2% + 99" + 6 2°




OueHoYHbIE

Mep on

HATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH




Ouenounsble IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI

MepOonpusITHSs
Bonpocsr:
2,2x3
1. nrerpan X aBEH
TectupoBaH ' p p
ue —

2x3
nesasucumel | 1. €7 +C
1 KOHTPOJIb

[OKO (PT3 | , 6e>* +C

u PT4)

ledic
3.

ledic
4. 6 +

2x%*+1
. (x* —4)(x* +1) .

2. YKaXuTe BEepHOE pa3jioKeHHe pallMoHAIBHOM 1pod U Ha CyMMY TPOCTBIX Apo0eH ¢

HeoTpeaeIEHHBIMU K03 P ulive HraMmu

2x*+1 A B
2 _ 1)\ (x2 =T Tz
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
2 2 =2 T
3 (X*=4(x"+1) x"-4 x"+1




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

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

dx
3. I/IHTCI"pa.H 4cosx+6sinx+5 paBeH

1 tg§+6—\/ﬁ
nl—2

Va7 tg)2(+6+\/§‘

+C

3
Z(tg)2(+3j
—— < +C
3. 3

4 In|4cos x+6sin x+5/+C

4. Ykaxure m3 NPEAJIOKCHHBIX TIOACTAHOBKY C ITOMOIIL O KOTOpOI71 MOXKHO M30aBUTCS OT HPppallnOHAJIb HOCTU B

J~5\/m ix

WHTETpaJjie (x+1)°- Vx

1. x=t*-1




Ouenounsble IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI
Mep ONpUATHS

2 x=t?

t2—X+1

5.Cpennee 3nauenue dyuximm
pen bysxim BBoj unciioBoro otBeTa

f(x)= cos’X B HOPOMEXKYTKE 1/2
[-712;0]
paBHSETCA

HECOKPATUMOW palMOHAIBHOMN

(poOHble 3HaUEHNST BBOIUTH
npo6wio, Hanpumep 17 / 6)

HHTCTPHUPOBAHMA 110 YaCTIM B ONPCACIICHHOM

6.Tocte prMerenwst GopMyITbI 1. %3/? .In X‘f _%j'ﬁ/;-dx ;
1

2
3 2
UHTErpaie J.\/; -Inx dx MOy 9YEHO 3f 4 2 3y dv®
1 2. Yx*.In x‘l '[\/Q dx ;
BBIpaYKCHHUE !

2
3. §i’/x>“-lnx—§J'€/§-dx;
4 44

3 353x
4' ZW'I”XE—Z‘[TInXdX'

7.06nmacth uaTerpupoBanusi D orpannuena nuauamuy = 1,y =X, X + Yy = 4. PaccraBbTe npe/iesibl UHTETrpUpOBa HUS




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

b d
[y [ f(xy)dx

(oTBeT BBOIUTHL Oe3 CKOOOK O€3 PoOEIIoB)

a=_ Orser: 1
b= Orger:2
c=_ Orsetr:y
d=  Orser:4-y unu -y+4

8. Haiinute miomaas obacTi, Ipe/ic TABJICHHON Ha PUCYHKE

1.S =§+£ (npaBuAbHbIN)

6 4
2. SZEJ’_E
3 2
3.4.m, 3
12 8
4. S :E+£
6 2
5. S:E.‘rﬁ
3 4
6. S=E+£
3 8

9.BbIuuCIIUTE KPUBOJIMHE HHBIM HHTErpa j(y —1)dx +5xdy no npsamoii L: y=4x+2 or touku M1(-2;9) 10 TouKH
L

M2(0;8)

OrtBerT: -46




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

10. Haiinute potop BektopHoro monst F=(-3y+6z)i+(3z+4x) j+(7x+6y)k

(oTBeT BBOJMTH 6€3 po0enoB, 6€3 3HAKOB «YMHOXHTHY, OpThl 0003HAYUTh CTaHIAPTHO: i,],K)

rot F=_ 3i-j+7k__wmma__ 3i-1j+7k

11. Haiigurte Mo TOK BEKTOPHOTO TIOJIS

F=(y-z% — 2X)i + (X2 + 8y)j + (x»*— 22)k 4epe3 BHELIHIOK TOBEPXHOCTH IUPAMMUJbI, OF Pa HUYCHHOI
KOOPIHMHAT HBIMH TJIOCKOCTSIMU U THTOCKOCTBIO 5X +Y + 62 = 30

I1=__600

12. Onpenenure By BextopHoro nonst F= y%i— (x 2+ y2)j+ z(3y? — 1k
1. coneHonpanksHOE,
2. TIOTCHIMAJIbHOE,
3. rapMOHHYECKOE
4. oOumiero Buaa  (MpaBHIbHBIIN)
12. s dysxuwn Z = Z(X; YY) #3BecTHO
z,(M)=2z,(M)=0
2y (M) =5; 2, (M) =1; z{, (M) =-2
Torma Touka M
ABJISIETCS] TOUKOW M UHHMyMa
HE SIBJIIETCS] TOYKOM SKCTpEMyMa
ABJISIETCSI TOUKOM MaKCUMyMa

SIBJIAETCS CTALMOHAPHOM TOUKOM
HE SIBJIICTCS CTALIMOHAPHOU TOUKOU




Ouenounsble IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI
MepONpUATHS

Hudo.

3aueT

[IpuMepbl 33IaHUI HA 3K3aMeH

Ty AuddepeHyipoBaHHbIN 3a4yeT (IK3aMeH) Kypc 1

Buser Ne X

. IBOMHOM MHTEeTpalJyl B INEKapTOBOM M IOJIAPHOM CUCTEMaX KOOPIMHAT.

2 .BeHUMCIIEHMEe I[I0TOKa BeKTOpa uYepes BaMKHYTYI [IOBEepxXHOCTh. dopmyra
OcTporpanckoro — I'aycca.

3.PeumTe MHTETpPaJkl

}_\

X RS
a) | ———dx; 0) | ———dx.
iy ey
4 . BHUUMCIINTL IUIOWANb OUIYPL, OTPAHMUEHHOM JIMHUAMMU
2y:\/§, 2xy =1, x=16.

5. PaccTaBuTh Openesiel MHTETPUPOBAHMS B IOBOMHOM MHTEeTrpale .”f(ﬁyﬂhdy
(D)
o 2
no o6mactu (D), orpanmuensom smHuamm y=5-x°, y=1.
6.PaccTaBuTh npenes MHTEeTPUPOBAHNS B TPOMHOM MHTeTpase

ﬂ]f(xu&zﬁb«Wdz no objiactu (V), OT'paHMUEHHOM [NOBEPXHOCTIMMA

V)
a) Z=+X+Vy?; 0) z=2-x*—y?

B [IWJIMHIPUYECKON CUCTEME KOOP/IMHAT.
7.HanTy NOTOK BEKTOPHOI'O I10JIA

A=(X=V)i+(2x+Y)j+ (x> +2z+4)k
yepes 3aMKHYTYIO TOBEPXHOCTh X +2° =4, y=1, y=3

8 .HaTu UMPKYJISUMIO I[IJIOCKOTO BekTopHoro nosiga A=(X+2y)i+(y—X)] Bnoosusb

KOHTYpPa X2+y2:9, ODOXOOMMOTO B IIOJIOXUTEJIbHOM HarlpaBJIEHUM, VCIIOJIBE3YA




OueHoYHbIE
MepOonpUSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

dopmynty I'pmHa.
9.HanTty rpaiMeHT CKAaJIAPHOT'O IOJIL
2

U(x;y;2) =ZX—_y1 B Touke M, (1-12).

Ilepedens BOmpocoOB Ui OATOTOBKHY K caaue nudd.3auera (3x3aMeHa)

HeonpeneneHHblii HHTErpa

Omnpenenenrie epBooOpazHOl (YHKIMU M HEO IIPEJISIICHHOTO HHTETpalla, €ro T€OMETPHIEC KU CMBICH, KPUTEPHI TTPaBIBHOCTH
pe3yNbTaTa HEONPEAECICHHOTO UHTET PUPOBAHMSL

Tabnuiia OCHOBHBIX HEOTIPE/ICIICHHBIX HHTETPAIOB.

CBoiicTBa HEOTIPEIEIIEHHOT'O UHTETpaa.

CBOICTBO MHBAPHUAHTHOCTH OCHOBHEIX (JOPMYII HHTETPUPOBaHUSL. MeTo/1 moABeNeHU S 10 3HaK Anddepenmmana.
Merton uaTErprpoBanus 1o yactsiM. OCHOBHBIE TUTIBI HHTETPAIOB, OEPYIIHUXCS METOJOM WHTETPUPOBAHUS 110 YaCTSIM.

MerTo/1 3aMeHBI TIepeMEHHON B HeomnpeaeneHHoM uHTerpae. OCHOBHOW MPHUHITUIT BRIOOPA MMOIXOAIICH TOACTaHOBKH., Cxema
MPOBEJICHNS 3aMEHBI TIEPEMEHHOM.

Anrebpanueckue MoJCTaHOBKY NPU MHTET PUPOBAHUM UPPALIMOHAIBHBIX (DYHKLIMHA.
TpuronomeTpruuecKre MoJIC TAHOBKH TIPH MHTET PUPOBAHUH UPPAIMO HATBHBIX (DYHKIMH.

CxeMa pa3joXeHusl palMoOHAILHOW IpoOM Ha mpocTeiilnue ciaraemble. MHTerpupoBaHHE MPAaBWIBHBIX W HEMPAaBHIBHBIX
IpoOeii.

WnTerpupoBanre TpUroHOMETPUUYECKUX (DYHKIWMH, YHUBEpPCaTbHAsl M TAHI'€HIHAIbHAsK MOCTAHOBKH.

HeGepyuiyecst MHTerpaisl, X IpUMEpHI.




OueHoYHbIE
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IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

Onpe gesie HHBII MHTETPAJ
Cxema COCTaBJICHHS] HHTETPATBHOM CYMMBI M OIIPEJETICHHOTO MHTErpajia Ui JaHHON (yHKIMK B JAaHHOM HHTEpBAJE.

T'eomeTpruecKuii CMBICT OIPEETIEHHOTO UHTErpaa.

TeopeMa cymiecTBOBaHMS ONPEAEIEHHOTO UHTErpaja.

CBoiicTBa ONpeneIeHHOT0 UHTeTpaja.

Teopema o cpeHeM 3HaYCHUH s OTpeiesieHHOTo uHTerpana. CpenHee 3HaYeHHE (DYHKIMKM B UHTEpBAJIC.

TeopeMa 0 IPON3BOAHON MHTETpalIa MO MEPEMEHHOMY BEPXHEMY IIPEIEIy.

®dopmyna Hetotona — JleliOnviia. CXOACTBO ¥ pa3iuuue ONPEISSICHHOT0 W HEOTPEICIICHHOTO UHTETPAJIOB.

MeTozpl BEIMHCIICHUS] ONPENEIEHHBIX HHTEIPAJIOB (HETIOC PEC TBEHHOE, HHTEIPUPOBAHHUE 110 YacTsIM, 3aMEHBI IEPEMEHHOM).

Omnpeznenenre HECOOCTBEHHOTO HMHTErpana 10 OECKOHEYHOMY IPOMEKYTKY, €ro IeoMeTpH4YecKHuil cMbicia. CXoauMocTh
HECOOCTBEHHBIX UHTETPaJIOB 1-T0 pojia, MPU3HAK CPAaBHEHUSL.

Onpenenenre  HecOOCTBEHHOTO WHTErpaja OT HEOTPaHWUEHHOW (YHKIUHM, €ro reoMeTpuiyecKuii cMbicia. CXoamMocTh
HECOOCTBEHHBIX UHTETPAJIOB 2-TO POJia, PU3HAK CPABHEHUS.

DopMyJTbl [Tl BBIMUCIICHHS TUIONIAeH IUIOCKUX (HUIYp, 0OBEMOB TeJl MO IUIOIIAAX MONEPEYHOT0 CEUYCHUS U TeJl BpallleHus,
JUTAH YT TUIOCKUX KPUBBIX U IJIONIAICH MOBEPXHOCTH BPAILICHHUS.

Ipumeps! pu3ndecKkux 3a1ad, PEIICHUs] KOTOPBIX CBOASTCS K BBIUKCIICHHSIM ONPECTICHHBIX WM HeC 00CTBEHHBIX WHTETPAJIOB.
DYHKIUH HECKOJIBKUX Tle peMe HHBIX

Jlaiite onpeneneHue npeaena GyHKINH HECKOJIBKUX MEPEMCHHBIX.

Cohopmynmpyiite onpesieNieHrue Yac THBIX IPOU3BOIHBIX JUTs (DYHKIMH HECKOJBKUX MEPEMEHHBIX.

Uto HazwBaetcs auddepeHnuaioM (GpyHKIMH HECKOJIBKUX TIEPEMEHHBIX
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IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

B uem cocTtosiT tocTaTouHBIE YCII0BUS MU depeHimpyeMocTd QYHKIMI HECKOIBKUX TIEPEMEHHBIX ?

Kak HaxoOaATCd 4aCTHBIC IMMPOU3BOJHBIC BBICIINX HOpSI,Z[KOB? C(bOpMy.HprﬁTe YCJIOBU paBCHCTBA CMCIIAHHBIX IMPOU3BOAHBIX.

Kak umyTes xacatenpHas IIOCKOCTh M HOPMailh K TIOBEPXHOCTH?

Coopmynupyiite onpeneneHie dKCTpeMyma sl GYHKIIUA HECKOJBKHX NepeMeHHbIX. KakoBbI HEOOXOIMMBIE YCIIOBHS €TI0
CYIIeCTBOBAHUS?

Coopmynupyiite TOCTATOYHBIE YCIOBUS CYIECTBOBAHMUS IKCTpeMyMa Al (PyHKLMU IBYX NTEPEMEHHBIX

HpI/IBeI[I/I’IC CXCMY HaXOXACHUA HAMOOJIBIIETO U HAUMEHBIIET0 3HAYCHHUS (1)YHKHI/II/I B BaMKHyT()ﬁ obmactm.

KpaTHble HHTETr pajIbl

Cxema COCTaBJICHUS] THTETPATBHO M CyMMBI TSI (DYHKIIMH IBYX MEPEMEHHBIX B IAHHOM IIIOCKOH 00macT.

Onpenenenyie JBOMHOTO UHTETpalia U €ro reOMETPUUEC KU CMBICIT

OCHOBHBIE CBOICTBA JBOMHOTO MHTETpaa.

Cdhopmynupyiite TeopeMy o cpeqHeM 3Ha4eHNH (QYHKIIMH B TUIOCKOHM 00acTd, chopMyITUpyHTe ee reOMETPUIECKHU CMBICIL

TlonsTue MNOBTOPpHOI'O HHTErpaja, BLIGOp nopsaakKa HMHTCTPUPOBAHUA. Beruucnenune ,Z[BOI\/']HOFO HHTCrpajia B ,Z[CKap’IOBOﬁ
CHUCTEMEC KOOpAWHAT.

3aMeHbl IIEPEMEHHBIX B ABOWHOM MHTerpase. SlkobuaH nepexosa ot JeKapTOBbIX KOOPAMHAT K MOJISPHBIM.
CxeMa nepexo/ia B IBOWHOM MHTErpalie OT JIEKapTOBBIX KOOPAUHAT K TIOJIIPHBIM.
[punosxeHust TBOWHOTO MHTErpaa.

Cxema COCTaBJCHHMS MHTCTPATBHOW CYMMBI ISl (YHKIMH TpeX IIEPEMEHHBIX B HEKOTOPOH O0JacTH TpEXMEPHOrO
MPOCTPAHCTBA.

Onpez[eneHI/Ie W 3aMMIINTE OCHOBHBIE CBOMCTBA TpOﬁHOFO HHTET paJia.

Teopema o cpeHeM 3HaYEHNH B TPOWHOM HHTErpase.
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IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

Cxema BBIUKCIIEHHS TPOMHOTO0 MHTErpasia B JEKapTOBOW CUCTEME KOOPIHHAT.

dopmyiia 3aMeHbI IEPEMEHHBIX B TPOMHOM MHTerpajie. SIkoOuaH nepexosa OT AeKapTOBBIX KOOPAMHAT K IIMITUHAP UUECKUM H
cepuueCcKIM.

Cxema miepexo/ia B TPOMHOM HHTErpajie OT AEKapTOBBIX KOOPAWHAT K IMIUHAPHIECKUM U C(HepUIec KUM.
IIpunoxenust TPOMHOTO UHTErpaJIa.

CkansipHoe U BEKTOpPHOe 110Jie
Onpenenenve ckansipHoro nost. [puMeps! cKkpasipHbIX HOJIEH.

Ompezenenye TPOM3BOAHON CKASIPHOTO TOJS MO HANpaBJIeHWIO, ee (U3MYecKuid cMbicid. PopMylia BBMUCICHHSA
MIPON3BOIHON O HATIPABIICHHUIO.

[onsaTue rpaauenTa ckaitspHoro nosis. CBsi3p BEKTOpa-rpaJieHTa ¢ NPOU3BOAHON MO HAIIPABJICHUIO.
Omnpenenenne BEKTOpHOTO 1oJisl. PU3UUECKHUE IPUMEPHI.

Omnpenenenre u (GopMyIIa BEYKCICHUS TOTOKA BEKTOPHOTO TOJIS B BEKTOPHOM M KOOPAMHATHON (hOpMax.
[onsiTHE MMBEpPreHINN BEKTOPHOTO MoJIs, ee Gpu3rdecKuii cMbics. DopMyia 171t BBIYUCIIEHUS TUBEPTeHIHM.

®opmyna Octporpaackoro —I'aycca B BEKTOPHOH W KOOPAWMHATHON (opMax Ajisi BHIMUCIICHUSI TOTOKAa BEKTOPHOTO TOJIS
4epe3 3aMKHYTYIO TIOBEPXHOCTh, (PIBUYECKHi CMBICTT ()OPMYIIBL.

OU3NIECKHUIN CMBICJI IIUPKYJISALINA HAa IPUMEPE BEKTOPHOTO ITOJIS CKOPOCTEN Yac TUL TEKYILIEH KHIKOC TH.
Omnpenenenve u GopMyIa BEYKUCICHUS IMPKYIISAIMH BEKTOPHOT'O TOJIS B BEKTOPHON M KOOPAMHATHON (popMax.
INonsiTue potopa BekTOpHOTO 10l DopMyIia HAXOKIEHUS pOTOpA.

®opmynsl Ctokca u ['prHa, UX CMBICIL.

IoTeHIManbpHOE NONIE, OTEHIM AN U €r0 HaxoxieHue. CBolcTBa NOTEHIHAJIBHOTO MOJISL.

COHCHOHI[EU'H)HOG IOJIC, MOHATUC BCKTOpHOﬁ Tp}I6KI/I CpoiicTBa COJICHOMAJIbHOI'O II0JIA.




Ouenounsble IIpuMepbI TUIIOBBIX KOHTP OJIbHBIX 3aJaHHI
MepONpUATHS

e ["apMoHMYECcKOe BEKTOPHOE TI0JI€ U €ro CBOKCTBA.

e Oneparop ['amunbToHa. 3anuchk ¢ mMoMolbio onepatopa ['amunbToHa AU hepeHInaIbHBIX BEKTOPHBIX OMEpalHii MepBoro
HOpSAZIKA.

¢ Omeparop Jlamnaca, rapMOHHYeCKHE (YHKIIUH.

5. MeTonunue ckue YKa3aHusi 10 Mpoleype oue HUBAHUS

OIICHO‘IHLIC MeEpOoNnpUusATUs l'[poueuypa NMPOBEACHUS OLICHOYHOI'O MEPONPUATHA U HeOﬁXO)II/lMl)le METOANYECCKHME YKA3aHU 1

1. KoHrposHast pabora B cemectpe cTyAeHTbI BBIIOJTHSIOT 5 KOHTPONBHBIX paboT, coAepikaHHe KOTOPBIX OXBATHIBAET BCE Pa3JIeNbl
TMCTMIUIMHBL.  Kaxaomy cTyZieHTy BbIaeTcs cBOW BapuaHT. KoOHTposbHBIE paboThl TPOBOJSTCS B YaChl
MPaKTHYECKUX 3aHITUNA. 3a KaXAYI0 KOHTPOJIbHYIO paboTy MaKCHMANbHBIM Oail ompeaersiercss B COOTBETCTBHE C
PEUTHHT-TITAHOM JTUC ITUTUTHHBI.

Kpurtepun oneHku 3axanus:

Bansl 3a KOHTPOIBHYIO paboTy MOTYYAIOTCs YMHOKEHHEM MaKCUMAIIBHOTO 0alia, MpeaycMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTUHI- IUIAHOM, Ha JIOJII0 BEPHO BBIOJHEHHBIX 3a/1aHMUIL.

2. N3 B cemectpe ctynenTs! BemonustoT S M/13 1o Bcem paznenam nporpamMMbl AUCUMIDIMHBL. Y K&KJIOTO CTYACHTA B
rpynre cBoii Bapuant MJ[3, HoMep BapruaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIUCOYHOM COCTABE
T'PYIIIBL

[penomaBatens oOecTieunBaeT CBOEBPEMEHHOE TIOJTyYeHHE CTyIeHTaMu BapuanToB 1J13, a Taxke

MPEAOCTABIISIET SJIEKTPOHHYIO cChUIKY Ha coopruk WJ13. Bce MJI3 pazmertieHs! B 3IEKTPOHHOM Kypce TI0
JTUCIUTUTHHE.

WJ13 BHIMOTHSIOTC S B OTACIBHON TETpalH, MPH OPOPMIICHUH KAXKJIOr0 3a/IaHusl 00s3aTeIbHO YKa3bIBACTCS €ro
HOMEDP, NPUBOJHTCS KPATKO YCIIOBHE K&KAOTO 3a1aHusl. Perenne KaxxJoro 3aiausi 10JKHO OBbITh MOAPOOHBIM, C
BKJIIOYEHHEM MPOMEKYTOUHBIX pacdETOB, PacCyKACHUMH, MOSICHEHHI, C YKa3aHHUEM HCTIOIB30BAHHBIX METOJIOB U
¢dopmyn. /13 mpoBepsieT nmpenogaBatens, BEXyIINi Mpakmaeckue 3ausamis. CTyAeHTs! JOJDKHBI BBIOTHATH 113
JI0 KOHTPOJIEHOU paboThl 1o TeMe. 3a kakxoe V13 BRICTaBIISIIOTC ST OaLThl, MaKC IMAJTBHBINA Oallll YKa3hIBACTCS B
pEeUTHHT -TITaHe.

KpnTepml OLICHKH OJHOI'0 3aJaHud .




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

3ajaHue CUNTASTCS 3a4TCHHBIM, €CJIM BBINOJIHEHO 00JIee MTOJI0BUHBI 331aHII
Ecnu 3aanue He 3auteHO, paboTa BO3BpAILaeTCs CTyICHTY Ha J0paboTKy.

CryieHTBl MOTYT UCIIPABJISATE HEBEPHO PELIECHHbIC 3a/IaHUs U C1aBaTh HAa OBTOPHYIO NpoBepKy. [Ipenonasatens
MOJXKET Y4eCTb UCIIPABICHUS U JOOABUTH OaJUTBI K MPEABLTY UM

TecTupoBaHUE — HE3aBUC UMBII
koHTpob [JOKO

B cemectpe ctymeHtsl mpoxodsT naBa pyOexssix TectpoBanus (PT3 u PT4) Bo Bpems xoHdepeHI-Henenu B
CepelMHE M KOHIIE TEKYIIEero ceMecTpa COTJIacHO pacmucanuio. PybOexHoe tectipoBanwe (PT) mpoBomurcs B
KoMTIbloTepHOM (hopme B on-line pexume. TlpogomxurensHOoCTh TecTrpoBanus — 90 MuHy T Oe3 mepepriBa. OTCUET
BPEMEHU HAauyMHAETCs C MOMEHTA BXojAa cTyleHTa B TecT. MHCTpykTak, NpennecTBYIOIIMI Tec TAPOBAHUIO, HE
BXOJUT B yKa3aHHOe Bpemsi. CTyJeHT MOKET 3aKOHYHTh BBIIOJIHEHUE TecTa 10 UCTeUSHHUsI OTB €IEHHOI'O BPEMEHH.
PT naueneHo Ha He3aBUCUMYIO OOBEKTUBHYIO OLICHKY 3HAHHUH, YMEHHMH W BJIaJCHUH, MOJyUYE€HHBIX CTYACHTAMHU 3a
OTIpeIeNICHHbI I MPOMEXKYTOK O0YUEHHUS.

Kaxp1ii BapuaHT OWiieTa MOJIEIIUPYETCS] KOMITBIOTEPOM TI0 3a/IaHHBIM pa3jienaM XuMuH U cozepxut 20 3axanuii.
CryneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEIICHHS W TMOSCHEHMS MPOBOAAT Ha Oymare. [lo oxoHwaHum
TECTHPOBAHMS TPEMNOAaBaTeNII0 BbIIAETCS MATpHIla OTBETOB M CyMMapHbIi peliTuHr 3a TtecT. OOcykaeHue
PE3YJIBTATOB TECTUPOBAHMS NPOBOIUTCS HA KOHCYJIbTALIM K.

KpnTepml OLICHKH OJHOI'0 3aJaHuA

® 32 K&KJI0€ NMPaBUIILHO BBIMOJHEHHOE 33/1aHNE BBHICTABIIACTCS | TecTOBbIN Oai;

® 32 HEMPAaBWIHLHO BBINOJIHEHHOE WM HEBBINOJIHEHHOE 3a/1aHue BhIcTaBisieTcst 0 Oaios;

e Ui 337aHuil ¢ BEIOOPOM HECKOJBKHX MPABUIBHBIX OTBETOB, 33/1aHUI HAa COOTBEICTBUE U YCTAHOBIICHU €
H0CJIE0BATEIBHOCTH IIPEIYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.

MakcumanbHbI CyMMapHBIN TeCTOBBINM Oar 3a kaxioe PT coctassier 15 Gamios.

3a 2 wemenu 1o PT cTynmeHTs! MOTYT O3HaKOMHUTICS C JEMOHCTPALMOHHBIM BapHaHTOM OuieTa, KOTOPBIH
pacmonaraercsi Ha caite http:/exam.tpuru B pasnmene «MeponpusTis), W MOXKET ObITh BBIMONHEH KaXIbIM
CTYyICHTOM HEOTPaHWYEHHOE YHCJIIO Pa3.

Jnsa cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposaHusi NoO VEAXiCUMENbHOU HPUYUHE,
npedycMompena 803MONCHOCHb MECMUPOBAHUS 8 PE3ePEH bl OeH b, KOMOPbILL HA3H a4aemcsi cpasy nocie KoHgepeny-
Heoenu.

IIpu pesynomame pybedcrozo mecmupoganus 6 6annoe u menee, 00yUaAUWUMCT NPEOOCMABTLEMCs 8 NEPUoo
meKyujeti npoMexcymoyHol ammecmayu. 03mMoHcHocms nogmopro npovumu PT 6 pesepenulii Oens, co2nacosanmuiii
¢ bropo pacnucanuii TITY.



http://exam.tpu.ru/

OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

DK3aMeH

DK3aMeH OCYIIECTBIIIETCS B COOTBETCTBMM ¢ [I0on0ke HUEM 0 MpoBeIeHNHU TEKYIETO KOHTPOJI U
npoMexyrodHoi arrectaimu TITY Ha sk3amene cTyaeHTy BeITatoTCst OMIEThI, BKITIOYAIOIINE TEOPETUUECKUE

BONPOCHI M IpaKTHIecKue 3amanus. [IpenonaBartens, mpoBepruB paboTy, B X0/I€ YCTHON O€Cebl CO CTYACHTOM MOXKET
3aJ1aBaTh BOMPOCHKI [0 CAaMOMY OMJIETy, a TAKXKE JIOTIOJTHUTEIEHBIE BOTIPOCHI IO TEOPUH U MpaKTUKe. B utore ctyaeHt

HaOMpaeT UTOTOBbIH OAILT 32 9K3aMeH, MakcuMalbHo 20 GayuioB. OLeHKa 3a UCIMILIMHY (OPMHpPYETCs KaK HTOrOBast
3a paboTy B ceMeCTpe M DK3aMEH B COOTBETCTBHE C MPUHATON MIKAIOW OLCHUBAHUSL.

CryneHTsl, HE C/IaBILKE 3K3aMEH B CECCHOHHBIN MEPHOA, MOT'YT IIEPECIaTh €r0 B IEPUObBI JIMKBUIALINN
3aJ0JDKEHHOCTEN B COOTBETCTBUE C JCHUCTBYIOLICH MPOLIETYPOK.

B coorBetcrBuu ¢ npukazamu ot 25.07.2018 r. NeS58/on OO0 yTBepikIeHHH 1 BBEJICHUH B IeHiCTBUE
«CHuCTEeMBI OIICHUBA HUS PE3YJILTATOB 00y4eHUsI B TOMCKOM TOJIMTEXHUIECKOM YHHBEpcureTe» u Ne59/ox
OO0 yrBepkIeHUU U BBEICHUH B IeHicTBHE HOBOM penakuuu «llonoxeHus o NpoBeeHUH TEKYILETO
KOHTPOJI ¥ ipoMexyTod Holt artectarmu B TITY » sx3ameH 1o ¢pusuke npoBoaurcs B ycTHOM (opme.
CryneHry BbIaeTCs 3K3aMEHALMOHHBI i OUJIET, COlepiKaluii TEOpEeTHIECKHE BOMPOCHI, KaU€CTBEHHbIE U
KOJIMIECTBEHHBIC 3a/1aun. Kaxmpiii Bompoc Owiera one HUBaThes 6amiom (Bcero o omety 20 6aioB).
DK3aMeH MPOXOJIHT B YCTHOMU opme.

CornacHo 1IKaJbl Ol HUBAHUSI Pe3YJIbTaTOB

18-20 6ay10B (OTJIMYHO) - BCECTOPOHHUE 3HAHMS, OTIMYHbIE YMEHHs! U BJIAJICHHE OTIHITOM MPAKTHIECKOH JIeATEBHOCTH,
HEeoOX0 MBI pe3yJIbTaThl 00yIeHHS chOPMHPOBAHEI;

14-17 6annoB (X0po1Lo) - AOCTATOUHO MOJHOE IOHUMAHKE NPEM €Ta, XOPOILME 3HAHUSA, YMEHUS U OMbIT P aKTHI €CKOH
JeATeILHOCTH, He00X0 AMMBIE Pe3yIbTaThl 00 yUeHHs CH OPMUPOBAHBI,

11-13 GamnoB (yIOBIETBOPUTEIHHO) - TIpUEMIIEMOE TIOHUMAHKE TIPE/M ETA, Y10 BIETBOPUTEILHBIE 3HAHMS, YMEHHS U
OTIBIT TPAKTUIECKO M JIEATEIIBHOCTH, HEO 0X0IMMbIE Pe3yJIbTaThl 00ydeHUs c(HOopMHpOBaHEI,
0-10 6any0B (HEYIOBIETBOPUTEIbHO) - PE3y.IbTATHI OOyUEHHS HE COOTBETCTBYIOT MUHUMAIILHO JI0CTATOYHBIM
TpeOOBAHMSM .
PesynbTaThl mpoMeKyTod HOM aTTecTalu O(POPMIITIOTCS] BEJOMOCTBIO M BHOCATCS B 3aU€THYIO KHIDKKY

o0yJaromerocs.

MHHHMCTEPCTBO HAYKH Y BBICIIET'O OBPA3OBAHMA POCCUICKOM ®EJIEPALIMH

DegepatbHO € rocy/1ap CTBEHHOE aBTO HOMHO € 00pa3oBaTelIbHOE YUPEkK/]CHUC

BBICHIECTO 06p330B aHUA

«HAIUOHAJIbHBIA UCCJEJOBATEJIbCKAN TOMCKHUIN MMOJMTEXHUYECKU YHUBEPCHUTET»

KAJIEHJAPHBI i PEATHHI -TUIA H TUCLIATLTAHBI




2020/2021_yueomubiii roj

OLEHKU Jucrunaaa Jlexunu 48 yac.
MATEMATHKA 2 IIpakr. 3aHsTUS 48 yac.
«OTIMYHO» A 90 - 100 6autoB
JIab. 3ansTUsS qac.
B 80 — 89 6amoB s ctyneHToB 1 kypcea Beero aya. paGora 96 yac.
110 HallpaBJICHUSAM:
03.03.02 puszmnka
05.03.06 3K0JI0THS ¥ TIPUPOJIOTIOJIH30 BAHKE
15.03.01 mamuHOCTpOCHHE
15.03.04 aBTOMaTH3AIMs TEXHOJIOTHY €CKUX IMPOIIECCOB U MPOU3BOICTB
«Xopouio»
c 20 — 79 6amon 15.03.06 mexaTpoHHKa U pOOOTOTEXHUKA CPC 120 ac,
18.03.01 xumuuecKast TEXHOJIOTHS
19.03.01 6uoTexHOMOTHSA
20.03.01 e xHOoC(hepHast 6€30MacHOCTh
21.03.02 3emutey CTpOCTBO 1 KaJaCTPhI
22.03.01 maTepuanioBeicHIE U TEXHOJIOTHH MaTepHATIOB
27.0305 nHHOBaTHKA
216 qac.
D 65 — 69 6auoB
«Y IOBIL» HUTOTIO
E 55 — 64 6amoB 6 3.e.
3auTeHo P 55 - 100 6amwos
Hey nosnersopurens F 0 - 54 Gamios
HO / HE3a4TEHO
Pe3yabTaThl 00yyeHusl M0 TUCHUTLTHHE !
PA1 Bnazeer
MeTOZaM ¥ D hepe HITMATHLHOTO HCUUCTICHUS (DYHKITUHM HECKOJILKUX ITep EMEHHBIX; METOIAM M MHTETPAJIbHOTO MCYHUCIICHHUS () YHKITHH OJTHOHM U HECKOJIBKHX IePEMEHHBIX
P12 Ymeet

HaXO0JUTh YacTHBIE TPOM3BOHBIE M M epeHINab], HCCIeI0BATh (DY HKINN HECKOIBKHX IT€PEM CHHBIX,
BBMMUCIEITH HEOTIP€JIeICHHBIE, OTIp e ieJIEHHbIE, HeCOOCTBEHHBIE, KpaTHBIE, KPUBOJIMHEHHBIE U TIOBEPXHOCTHBIE HHTETPAJIbl; YHCIIOBBIC XapPAKTEPHUCTUKH CKAJIIPHBIX H
BEKTOPHBIX 10JIEH

P13 3HaeT

OCHOBHBIE ATaIlbl CXeMbI TIOJHOTO HCCIieIOBaHksI (DYHKIMH HECKOJIBKHX TIEp EMEHHBIX; OTIpE/IeNICHIE HEOPEISIIEHHOTO, OTIP e IeTICHHOTO, KPaTHBIX, KPUBOJIMHEHHBIX H
MOBEPXHOCTHBIX MHTETPAJIOB, MX PU3NIECKUN M TeOMETPUUECKHII CMBICT, OCHOBHBIE MOHATHSI BEKTOPHOTO aHam3a , hopmysl [ prna, Octporpaackoro-I aycca u
Croxkca




OueHoYHBbIEC MePONPUSITHS:
Jlisa pucuun/mH ¢ popmoii KOHTPoJIst —3K3aMeH

OueHOYHbIE Mep ol p UATHS | Kou-Bo | Bajbl
Te Ky i KOHTPOJIb
TK1 KoHnTponbsHas padoTa 6 38
nas3 WHuBH y albHble JOMA IIHUE 32 JAHUS 8 12
HK HeszaBucumbiii kortposs LIOKO 2 30
JK3aMeH Ox3aMeH 1 20
UTOTO 100

JlonoJHUTETbHbIE GBI

YueOHas AesITeIbHOCT b / Koui-o Banasl
OLEHOYHbIE Mep Onp usITHsI
JII1 Ommmnua ga 2 10
A2 Beictynuienne Ha KoHpepeHINH 1 5
HUTOTO 15
DuekTpOHHBII 06pasoBaTeabHbII pecype «Maremaruka-2 bonToBCKuit 3anbMex»
YueGHast 1esATeIbHOCT b / Koa-Bo Baniasl
OLCHOYHbIC MEPONP UATH S
9P1 3aganus 6 24
HUTOTO 100
° Koi-8o uacon Ouenonoe Hnd opvanuonnoe o6 ecrieuenne
-8B 2 M epo pHSAT He
E JaTa E g E Ayn. Cam. Konso
5 Havajla ;E £ VYyeGHasi nesTe1bHOCTH Sanion Vuems Hnrepher- Bueo-
= Hepenm | o 2 g nurepaTypa pecypebt pecypest
o =
1 2 3 4 5 6 7 8 9 10 11
1 Jexuus 1 IlepBooOpasHas 1 HeonpeaeneHHbIH HHTErpat. OO1Ie MeTO Ipl 2 OCH 1-4 op1 BP 1
HMHTETPHPO BAHUS Aol 1-2
Ipakruueckoe sanarue 1. HemocpencTeeHHoe HHTETpUpOBaHue. Tadmia 2 OCH 1-4 OP 1
PII1  |ynTerpanos. AOIT 1-2
pakTuueckoe 3anaTue 2. MeTO 1 ITOCTAHOBKA, HHTCTPUPOBAHKE TI0 YaCTSIM. 2 OCH 1-4 OP 1
JOIT 1-2
BrinosHeHne MEeponpUATHI B paMKaX CaMOCTOSTEIbHOU pabOThI CTyIEHTa: 6 OCH 1-4 OP 1
BeimoJsHeHue 1/13. JOIT 1-2
2 Jlexuus 2 HTErpUpoOBaHUE PallMOHABHBIX JPO0eit 2 OCH 1-4 OP 1 BP 1
Pl JOIT 1-2
A OCH 1-4 OP 1
JIOI 1-2
Ipaktnueckoe 3anstie 3. VIHTEIpHUPOBaHUE PAIIHMOHAIBHBIX IPOOEH. 2 OCH 1-4 OP 1




Kos-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

5 Hata E ; : Ayt | Cam. Meponpusrae _—
= Hayajaa ; E E YueOHas JesAT el bHOCTH P, Vuehmas Hnrepner- Bueo-
= N § S[ JurepaTypa pecypebl pecypebl
JOIT 1-2
Jlexuust 3. IHTErpupOBaHUE TPUTOHOMETP I ECKUX () YHKIIMI 2 OCH 1-4 P 1
JOII 1-2
BbmosHeHHe MEpONPHUATHI B paMKaX CaMOCTOSTEIbHOM pabOThI CTYICHTA: 6 OCH 1-4 |3P 1
BemoJsHenue 1/13. JIOTT 1-2
Jlexuus 4. IHTETpUpOBaHKE UppalMOHATIBHBIX G yHKIM. [1oacTaHOBKM 2 OCH 1-4 OP 1
YeObIIeBa, TPUTOHOMETP M ECKHE 110 JICTAHO BKU JOII 1-2
Mpaxruueckoe 3amsatue 4. VHTEIpabl OT TPUTOHOM STPUMECKUX (Y HKIHA. 2 OCH 1-4 OP 1
Pl JOII 1-2
paxrudeckoe 3anstue 5. VIHTEIpUpOBaHUE MPPaLMOHABHOCTEN. 2 OCH 1-4 OP 1
[NoncranoBku YeOblTieBa, TP U0 HOMETP MY €CKHE IO ICTAHO BKH. Aol 1-2
BrinosHeHHEe MEpONPUATHI B paMKaxX CaMOCTOSTEIbHON pabOThl CTyACHTA: 6 |[OK 3 OCH 1-4 OP 1
BemosHenue /3. IloarotoBka kK KOHTPOJIBHOH padoTe. JOIT 1-2
Jexuus 5. [loHATHE M CBOMCTBA OIPEAEIEHHOTO HHTEIPAa 2 OCH 1-4 OP 1
JOIT 1-2
Ipaxtnyeckoe sansrue 6. KoHTposbHAs padota 1o Teme «HHeonpenenenusit |2 TK-1 10 OCH 1-4 OP 1
PJ12 |uHTCTpaiDy A0l 1-2
Jexuus 6. @opmyna HetoTona-Jletionuia. [punoskeHus onpeieneHHOTO 2 OCH 1-4 OP 1
WHTETpaIa. Aol 1-2
BeInosiHeHIEe MEPONPUATHI B pAMKaX CaMOCTOSTEIbHOI pabOThI CTYICHTA: 6 OCH 1-4 OP 1
BemonHenue WJ13. IloaroToBka kK KOHTPOJIBHOH padoTe. JOII 1-2
Jlexuns 7. HecobctBennsie nnterpasst | u 1l pona. 2 OCH 1-4 DP 1
JOIT 1-2
Ipaxrnaeckoe sanstue 7. ONpeeIeH bl HHTerpaj, CBOUCTBa, OLEHKH, 2 OCH 1-4 OP 1
P/I2  |BBIUMCIICHUSL. AOIT 1-2
[pakruueckoe 3austue 8. [IpUIIOKEHUS ONpeIEICHHOTO HHTETPAJIA. 2 OCH 1-4 OP 1
Heco6ctsennsie uarerpaist | u |l pona, Berancienue. AOIT 1-2
BrImosHeHIE MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboTHI CTyICHTA: 6 OCH 1-4 OP 1
BemoJsHenue 1/13. JIOTT 1-2
Jlexuus 8. [Ipenern u HeNMPepBIBHOCTH (DYHKITMH /IBY X IICP EMCHHBIX 2 OCH 1-4 OP 1
JOII 1-2
Tpaxruyeckoe sansrue 9. HecoGctBenHbie nuTerpanst | u |l pona, npusnaku (2 OCH 1-4 OP 1
PZI3 |CXOIUMOCTH. JOIT 1-2
Jlexuus 9. YacTHbIE TPOM3BOAHBIC U A epeHIMAaN () YHKIHI HECKOIBKUX |2 OCH 1-4 OP 1
epEMEHHBIX A0l 1-2
BbmosHeHHe MEpONPHUATHH B paMKaX CaMOCTOSTEIbHOM pabOThI CTYICHTA: 6 OP 2 OCH 1-4 OP 1
BemoJsHenue 1/13. JIOTT 1-2
P13 |Jlexums 10. KacaTesbHasi IIOCKOCTh M HOPMAJIb K IOBEPXHOCTH. DKCTpeMyM |2 OCH 1-4 OP 1




Kos-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

E JaTa E ; E Aya, Com M epoTpHsTHE .
= Havana ; E E YueOHas nedTelbHOCTh P, VueGmasn Hnrepner- Bmieo-
= Heaer ~ ? E[ JuTepaTypa pecypcsl pecypcsl
(DY HKIMU HECKOJILKUX TIePEMEHHBIX JOIT 1-2
Hpaxrideckoe sansTie 10. YacTHBIE IPOXU3BOJHBIE IIEPBOIO U BBICIIAX 2 OCH 1-4 OP 1
MOPSIAKOB NI Py HKIIMM HECKOJBKUX ITepeMeHHBIX. Juddepentmpopanme A0l 1-2
CIIOKHBIX (hy HKIMH, (hyHKIMIH 33 JAHHBIX HESIBHO
Ipaktuueckoe saustue 11. I'pamuent. KacaTtenpHas mioCcKoCTs U HOpMaJb K (2 OCH 1-4 OP 1
IO BEPXHOCTH A0l 1-2
BrImosHeHIE MEpONPUATHI B paMKaX CaMOCTOSTEIbHOI paboTHI CTyICHTA: 6 OCH 1-4 OP 1
BemonHenue UJ13. IloaroToBka kK KOHTPOJIBHOH padoTe. JOIT 1-2
Jlexims 11. YCIOBHBIH 9KCTpemMyM . Hanbosbliiee 1 HaMMeHbIIIee 3HAYCHNE B |2 OCH 1-4 OP 1
3aMKHYTO M 00JaCTH A0l 1-2
Tpaktuueckoe 3ausTue 12, IKCTpeMyM QYHKIMA IBYX MEPEMEHHBIX. 2 OCH 1-4 9P 1
PA3  [HauGosbliice 1 HauM €HbIIICE 3HAYCHUE B 3aMKHY TOH 00J1aCTH. A0l 1-2
Jlexuus 12. J{BOMHBIE HHTEIPAIBI, CBSJICHIE K MOBTOPHBIM WHTETPAJIaM. 2 OCH 1-4 OP 1
CBolicTBa ABOMHOTO MHTETpaAa A0l 1-2
BrimosHeHNE MEPONPUATHI B paMKaX CaMOCTOSTENbHOM pabOTHI CTyACHTA: 6 [DOP 2 OCH 1-4 OP 1
BemosHeHue /(3. IloarotoBka K KOHTPOJIBHO padoTe. JOIT 1-2
Konde pe nu-ne gess 1 10 |HK 15 OCH 1-4 OP 1
JIOTI 1-2
KoHnTpousbHas padoTa no teme «OnpeaencHHbl nHTerpan. OyHKIUI TK-1 8 OCH I-4 OP 1
HECKOJIbKUX I1ePEM EHHBIX.» A0l 1-2
Beero mo koHTPpoJIb HOM TouKe (aTTe cramuu) 1
10 Jlexuns 13. 3aMeHa MEPEMEHHBIX B IBOHOM HHTEIPAJe, €0 BbMHUCICHHE B |2 OCH 1-4 OP 1
HoJsApHOI cucTeMe KoopuHaT. TpoiiHbIe MHTEIPAIbl U UX BHIYMCIICHNE B JOIT 1-2
JIICK
Jlexuust 14. 3aMeHA EPEMEHHBIX B TPOITHOM HHTErpajie, €I0 BBIMHUCICHHE B |2 OCH 1-4 OP 1
HWIMHIPUYECKUX U C(hepraecKiX KOOpANHATaX. A0l 1-2
[Mpakruueckoe 3anstue 13. JIBOMHBIE HHTETPaJIbl, CBOVICTBA. BrmucieHue B 2 OCH 1-4 OP 1
JIICK. A0l 1-2
BbmosHeHHe MEpONPHUATHH B paMKaX CaMOCTOSTEIbHOM pabOThI CTYICHTA: 6 OCH 1-4 OP 1
BemmoHeHue NJ13. JIOIT 1-2
1 Jlexuus 15. TIpAIIOKEHUS KDATHBIX MHTCTPATIOB. 2 OCH 1-4 oP 1
JOIT 1-2
[Mpaxtuueckoe 3austue 14. JIBOWHBIE HHTETPAJIBI, CBOVICTBA. BrmucieHue B 2 OCH 1-4 OP 1
JIICK. A0l 1-2
Ipakruueckoe 3anstue 15. TpolHbIE HHTETPAJIBI. 2 OCH 1-4 OP 1
JOIT 1-2
BrImosHEHNE MEpONPUATHI B pAMKaX CaMOCTOSTENbHOI pabOTHI CTy ICHTA: 6 OCH 1-4 OP 1




Kos-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

E JaTa E ; E Aya, Com M epoTpHsTHE .
= Hayajaa ; E E YueOHas JesAT el bHOCTH P, Vuehmas Hnrepner- Bueo-
= N § S[ JurepaTypa pecypebl pecypebl
BemonHenue UJ13. IloaroToBka kK KOHTPOJIBbHOH padoTe. JOIT 1-2
12 Jlexuus 16. KpuposmHeliHbie uHTErpais 1-ro posa. 2 OCH 1-4 P 1
JIOTI 1-2
Jlexumst 17. KpuBonmHeinsle naterpamst |1-ro poxa. Teopema I'puna. 2 OSH 11; 9P 1
HOII 1-
[pakruueckoe 3ansatuel6. TpoliHbie mHTeTpasbl. [l apudeckas CK 2 ggg 11; OP 1
BrImosmHeHNE MEpONPUATHI B paAMKaX CaMOCTOSTENbHOM paboTHI CTyACHTA: 6 OCH 1-4 OP 1
BemosHeHue /3. [loaroToBka K KOHTPOJIBHO# padoTe. JOIT 1-2
13 Jlexuust 18. YCII0BHS HE3aBUCUMOCTH KPHBOJIMHEHHOTO MHTerpana ll-ro poxa |2 OCH 1-4 OP 1
OT Iy TH MHTETPUPOBAHHMSL. Aol 1-2
Hpaxruueckoe sansrue 17. TpolHble nHTerpamsl. Chepuueckas cuctemMa 2 OCH 1-4 OP 1
KOOpIUHAT. HOIT 1-2
Hpakruueckoe ansrue 18. KoHTposbHas Mo TeMe «KpaTHble HHTEIPANIbD». 2 TK-1 10 gglé 114; OP 1
BeInosiHeHIE MEPONPUATHI B pAMKaX CaMOCTOSTEIbHOI paOOThI CTYICHTA: 6 [DOP 3 OCH 1-4 OP 1
BemosHenue /3. IloarotoBka kK KOHTPOJIBHOH padoTe. JOIT 1-2
14 Jlexuust 19. OTbICKaHKME (Y HKIMY 10 €€ NOJHOMY U epeHyay . 2 OCH 1-4 9P 1
[MpunosxeHus KpUBOJIMHEIHBIX MHTETPAJIOB Aol 1-2
Jlexuns 20. [loBepxHOCTHBIE MHTEIpaB! |-r0 poaa. 2 OCH 1-4 OP 1
JOIT 1-2
pakruueckoe 3anstue 9. KpuBosmmHelHble nHTETpasm! |-ro pona. 2 ESIT{I 1l z; OP 1
BrInosiHeHNEe MEpONPUATHI B pAMKaX CaMOCTOSTEIbHOM paOOTHI CTyICHTA: 6 OCH 1-4 OP 1
BemoJsmHeHnue 1/13. JIOTT 1-2
15 Jlexuns 21. [loepxaocTrEIe METETpaE |I-ro pona. 2 OCH 1-4 9P 1
JOIT 1-2
Tpaxruueckoe 3amsatue 20. KpuBoymHeHbie naTerpass |1-ro poma 2 OCH 1-4 OP 1
JOIT 1-2
Tpaktuueckoe 3anstue 21. . dopmyia ['puna. HezaBucumocTh 2 OCH 1-4 OP 1
KPMBOJIMHEHOTO MHTEIpajia OT Iy TH HHTETPHPOBAHUS AOI 1-2
BbInosHeHHe MEpONIPHUATHH B paMKaX CaMOCTOSTEIbHOM pabOThI CTYICHTA: 6 OCH 1-4 OP 1
BemoJsHenue 1/13. JOIT 1-2
16 Jlexus 22. Teopembl Crokca u Octporpaackoro- aycca. [punoxerust 2 OCH 1-4 5P 1
IIOBCPXHOCTHLIX MHTCIPAJIOB. JOII 1-2
Jlexuus 23. BekTopHOe 1oJie, paboTa, MOTOK MOJIsL. 2 OCH 1-4 5P 1
JOIT 1-2
Ipakruueckoe sanstue 22. [loBepXHOCTHBIE HHTEIpaBI |-r0 poaa 2 281;{ lléé OP 1
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T netetn | S ? S[ JAurepaTypa pecypebt pecypcbl
BrImosiHeHIE MEpOTPUATHI B paMKaX CaMOCTOSTEIbHOM paboThI CTyICHTA: 6 OCH 1-4 5P 1
BemoJsHeHue MJ13. IloaroroBka K KOHTPOJIbHOM paboTe. JOIT 1-2
17 . Jlexuus 24. JTudd epeHipanbHeIe OTepaliy IIEPBOTO ¥ BTOPOTO TOPSIAKOB B |2 OCH 1-4 SP 1
CKaJLIPHOM M BEKTOPHBIX MOJIIX JOIT 1-2
IpakTuaeckoe 3anstie 23. IloBepxHOCTHBIE HMHTETPaHI |1-ro pona. Dopmyssr |2 OCH 1-4 9P 1
Crokca n Octporpazckoro-I'aycca AOIL 1-2
Ipaktuueckoe 3austue 24. [loBepxHOCTHBIE HHTErpas |I-ro poma. ®opmyisr (2 OCH 1-4 5P 1
Crokca u Octporpazckoro-T'aycca JOIT 1-2
BbImosHeHHe MEpONPHUATHH B paMKaX CaMOCTOSTEIbHOM paOOThI CTyICHTA: 8 OP 2 OCH 1-4 OP 1
JOIT 1-2
18 Konge pe nu-ne gess 2 10 OCH 1-4 3P 1
JOIT 1-2
[TpakTuueckoe 3austue. Koutposmsuas pabora no TeMe « KpuBomHeHbIE U TK-1 10 OCH 1-4 OP 1
MIOBSPXHOCTHBIC HHTETPAJIBD). . AOIL 1-2
HK 15
Bcero mo KOHTPOJIL HOYi TOYKe (aTTe cTaUM) 2 80
JK3aMeH 20
Oonmii 00beM padoThI 1O TUCHUILINHE 96 120 100
HudopmanuonHoe obecneyeHue:
Ne (kon) | OcnoBuast yueonast iureparypa (OCH) .z‘@ ) Hasganue 37eKTpoHHOro pecypea (9P) Anpec pecypca
KOJI
OCH 1 |®uxtenrompiy, I'. M. OcHOBBI MaTeMaTHd eckOTo aHanu3a : y4eOnuK : B 2 yactax / I'. M. ®@uxrtenronsi. — 10-e OP 1 |..Maremaruka 2 BonroBckuii 3anpMex https://stud.Ims.tpu.ru/cour
m., crep. — Cankr-IletepOypr : Jlanb, [6. r.]. — Yactb 2 — 2019, — 464 c. — Tekcr : anexTponHslii // JlaHb se/view,php?id:2285
: IEeKTPOHHO-6 biMo Teunast cucrema. — URL: https://e.lanbook.com/book/115730 (nara obpauienmst:
11.03.2020). — Pexum nocryna: u3 koproparusaoi ceru TITY.

OCH 2 |Wnbun, Branuvup Anexcan npoBud . MaremaTvdecKuii aHanu3 [DINEKTPO HHBIH pecypc Jyd4ed HuK Juist
OakanaBpoB: B 2 u.:/ B. A. Unbun, B. A. CanoBunuwmii, b. I'. CennoB . — 4-e u3a. . — Mocksa : FOpaiir , 2013 Y.
1— Mynstumenua pecypest (10 aupextopuid; 100 daiinos; 740MB). — 2013. — 1 Mynbtimenua CD-ROM.
—URL:http://www. lib.tpu.ru/fulltext2/m/2014/FN/i-69.pdf (mara o6p amenmst: 11.03.2020). — Pexxum moctyra:
u3 KoproparuBHo it ceru TITY

OCH 3 |Wnbuu , Braguvup Anexcan apoBnd . MareMariye ckuii aHaIu3 [971 eKTPOHHBLI pecyp ¢ JydeOHuK 1uIs
OakanaBpoB: B 2 u.:/ B. A. Unbun, B. A. CagoBunuuii, B. X. CenoB . — 3-e u3n. . — Mocksa : FOpaiir , 2013
Y. 2. —Mynbtumenna pecypest (10 qupektopuit; 100 ¢aitnos; 740MB). — 2013. — 1 Mynbtumenna CD-
ROM. — ocryn m3 koproparuBHoii cetn TITY. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/i-88.pd f
(mara obpamerusi: 11.03.2020)— Pexxum gocrymna: u3 koprnopartus Hoit cet TITY.

OCH 4 |Bepwman, I'. H. C6opHuK 3a1a4 10 KypCy MareMaruy eckoro anainusa : yuebnoe nocobue / I'. H. Bepman. — 9-¢
m., crep. — Cankr-TletepOypr : Jlanp, 2020. — 492 c. —T ekcT : 2neKTpOHHLIH // JIaHb : 31€KTPOHHO-



http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-88.pdf

6ubnuoreynas cucrema. — URL: https://e.lanbook.com/book/126705 (nara obpamenus: 11.03.2020). — Pexum
JIOCTyIa: M3 KOPIOPATHBHO i CETH

Ne (xon) | Monosinurean nast yue 6nas iure patypa (JIOII)

JOII 1 |Beicuas MaremMaTuka s TeXHUYECKUX yHuBep cureroB. B 5u. U. 3 : JluddepeHunansHoe 1 MuHTErpaibHOE
ucuncrnenue, [Ku.] 1 : Auddep enunansHoe vcuuciaenue GyHK uil OHO i mepeMeHHO# . — 2-¢ u3n., uenp. / B. H.
3anopoxHsiii, B. @. Sanemex, A. 0. Tpudonos, A. B. [llanoBanoB. HauuoHabHBII HCCIIEIOBATENbCKU I
T omckwmit nonurex Hud eckn it yausepeurer (TITY), ®usnko-rexnnuecknit nncruryt (OTH), Kadenpa Beicieit
MaTeMaTHKU U MaTeMarudeckoit pmsuku (BMM®). — Towmck: Uzn-so TIIY, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf (zara o6parmenus: 11.03.2020). — Pexum focryma: u3
xopropatuBHO it ceTi TITY. - TekcT: 2neKTpoHHBIH.

JIOIIl 2 | Bsicuias mMaremaTnka st TeXHHYECKUX yHUBEp cutetoB. B 5 4. U. 3 : JlnddepeHunanbHo € 1 HHTeTpaibHOe
ucuucnenue, [Ku.] 2 : Iuddep eHiipansHoe ncuncneHue QyHK il HECKOIbKUX TIEPEMEHHBIX . — 2-€ W3], UCIIP..
/ B. H. 3anopoxusrii, B. @. 3anemex, A. 0. Tpudonos, A. B. IllanoBanoB. HarmoHanbHeli
uccnenoBarensckuil T omekuil monutex Hudeckuid yausepeuteT (TITY), @usuko-rexnuueck uit uactutyt (OTH),
Kadenpa Boiciueit MateMaTuKH 1 MaTeMariieckoil Gpusuku (BMM®).— Tomck: Msn-so TITY, 2014.— URL
http://www. lib.tpu. ru/fulltext2/m/2015/m133. pdf (zata o6pamenus: 11.03.2020). — Pexum focrymna: u3
xopriopatuBHO i ceti TITY.- T ekcr: 2IIeKTpOHHBIH.
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