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1. Poab gucuumiannel «MaremaTuka 2» B GOPMHUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

DeMeHT . CocTaBJsi0mue pe3yIbTATOB 0CBOCHHS (JeCKPUNTOPHI KOMIETEeHIINH)
. MNHANKAaTOPBI 10CTHKEHHUS] KOMIeTeHIHi
o0pa3oBarTejbHOM Kon
TPOrpaMMBI CemecTp | KOMIETEHIHH Hauvenosasme HanmenoBanue
KOMITeTeHIHH HaumenoBanue
(aucuuninna, Kox mnankaTopa WHIHKATOPA A0CTHKEHHs Kon
npaktuka, 'MA)
Bnageet onbiToM npuMeHeHuUs
3aKOHOB €CTECTBEHHBIX HAYK U
MaTEeMaTHYECKUX METOJIOB U
Crocoben YK(¥)-11B1 MOJIEJEH sl pEIIeHus 3a/1a
OCYIIECTBIIATE MOMCK, TEOPETUYECKOTO U MPUKIIAJTHOTO
KPUTHYECKUH aHATIN3 U AHanusupyer 3ajady,
YK(V)-1 cuHTe3 HH(OopMaLHH, N.YK(Y)-1.1 BBIIENSS ee 6a30BbIe éapaKTepa
NPUMEHSATH CUCTEMHBIH COCTABJISIOLKE . . . MECT pellaTh 3aa4u
TOZIXOZ VISl peLleHH s YK(¥)-1.1V1 TEOPETHIECKOTO U MPUKIATHOTO
MOCTABJIEHHBIX 33724 ... XapakTepa
3HaeT 3aKOHBI ECTECTBEHHBIX HAYK
YK(V)-1.131 U MaTeMaTHYeCKHUEe METOIbI
TEOPETUYECKOr0 Xapakrepa
Brazeer MaTeMaTHYECKUM aIIapaToM
MartemaTuka 2 2 HHTETpaIbHOro HCYHUCIICHUS u
i depeHuaIbHBIMA  ypaBHEHHSMHE
Hpnmensier OTIK(Y)-1.1B2 UL TPOBEICHHUS  TEOPETHYECKOro
CriocobeH npuMeHsITh MaTeMaTHYECKHUi anmapar HCCIICZIOBAHMS M MOJICIMPOBAHUS
(yHRaMeHTaIbHbIE uccnenoBaHus HyHKIHH, (GU3HYECKNX U XMMUYECKUX MPOIIECCOB
3HAHUS, TOJyYCHHBIE B JIMHEIHOW anreOpsl, WU SABICHHUH, a Takxke, Uil pelIeHHs
obmactr addepernansHoro 1 poecCHOHANBHBIX 3a1a4
OIIK(Y)-1 MaTeMaTHYECKUX U N.OIK(Y)-1.1./ MHTErPaIbHOr0 HCUHUCICHUS, YMeer npUMeHsTh ammapar
(MIM) eCTECTBEHHBIX panoB, tuddepeHranTbHbIX OTTK(Y)-1.1Y2 nuddepeHInanTbHOro 1 HHTErPaILHOTO
HayK, U HCIIOJB30BaTh YpaBHEHHH, TEOPHH HCYHCIICHHS TSl PELLICHHUSI CTaHIapTHBIX
HX B IPOPECCHOHAIBHOMN (YHKIMH KOMIJIEKCHOTO 3a/a4
JIeATETLHOCTH HEPEMEHHOTO B MHXKEHEPHOH 3HAaeT OCHOBHBIC MOHSTHS M TEOPEMBI
JESATEeNBHOCTH ¢ depeHmaIbHoro UCUUCIICHHS
OIIK(Y)-1.132 GYHKIME HECKONBKHX IEPEeMEHHBIX |
MHTETPaJbHOrO HCYHCICHHS (YHKIUK
OJIHOM M HECKOJIbKHX IIePEMEHHbIX




2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Koa unaukaropa

HaumeHoBaHue pa3jena JUCHMITHHBI

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHUS (O eHOYHbIE MePONPHSATHS)
KOHTPOJIMpPYeMoii
KOMIEeTeHUHH (M1
ee 4YacTH)
P 1 Bnaneer 1. HeompeneneHHbIi HHTErpal KonrponbHas padorta
MeTonamHu T hepeHIHaILHOTO UCYUCIEHHS (PYHKIIMH HECKOJIBKIX 2. OnpeneneHHbIH U HECOOCTBEHHBIN nas.
MePEeMEHHBIX; METOAaMH HHTErPaIbHOTO UCYUCIICHHS (GYHKIIMH OIHOM WYK(Y)-1.1 UHTETpal TectupoBanue —
1 HECKOJIBKHX IEPEMEHHBIX 3. AnddepennmanbHoe HCUNCIICHAE HE3aBUCHMBIH KOHTPOJIb
P WL.OMK(Y)-1.1. Hudpdepennt p
(YHKIHH HECKOJIBKHUX ITePEMEHHBIX HOKO
4. KpaTHbIEe HHTETpaJIBI
5. DneMeHThl BEKTOPHOTO aHaJIn3a
PJ1 2 Ymeer 1. HeonpeneneHHslil HUHTErpan KontponrHas pabora
HaXOJIWUTh YacCTHHIC IPOM3BOAHBIC W IU(QPEpEHINAIbI, HUCCICIOBATH 2. OnpenencHHBIA U HECOOCTBEHHBIN 3.
(YHKIMH HECKOJBKHX MEPEMEHHBIX; HYK(Y)-11 HHTETrpan TectupoBanue —
BBIUMCIISITh  HEOIIPEACICHHBIE,  OIpEACICHHbIC,  HECOOCTBEHHbIE, VLOTIK(Y)-1.1 3. AuddepenmanbHoe HCUNUCIICHTE HE3aBUCHUMBIH KOHTPOJIb
KpaTHbIe, KPUBOJIMHEIHbIE U IOBEPXHOCTHBIE HHTErpalbl, YHCIIOBHIC (GYHKIMI HECKOJBKHUX MEPEMEHHBIX I[HOKO
XapaKTePUCTUKH CKAIAPHBIX U BEKTOPHBIX TONEH 4. KpaTHble HHTETpaJIBI
5. DneMeHTHI BEKTOPHOTO aHaJIN3a
P13 3HaeT 1. HeonpeneneHHbIif HHTETpaT KonTponbHast pabota
OCHOBHBIE 3TaIlbl CXEMBI TTOJIHOTO KCCIIEI0BaHUS (PyHKINHM HECKOJIBKUX 2. OnpeneneHHBIH U HECOOCTBEHHBIN nas.
MEPEMEHHBIX; ONPEAEICHUE HEONPEAEIEHHOT0, ONIPEAENEHHOTO, M.YK(Y)-1.1 HHTErpan TectupoBanue —
KPaTHBIX, KPUBOJIMHEWHBIX U IOBEPXHOCTHBIX UHTErPAJIOB, UX VLOTIK(Y)-1.1 3. AnddepenmansHOe HCUNCIICHRE HE3aBUCHMBIH KOHTPOJIb

(U3NIeCKU ¥ TEOMETPHUYECKUI CMBICIT;0CHOBHBIC TIOHATHS
BEKTOPHOT0 aHamm3a , popmyisl ['puHa, Octporpanckoro-I'aycca u
Crokca

(YHKIAH HECKOJIBKHUX ITePEMEHHBIX
4. KpaTHbIe HHTETpaIIBI
5. DneMeHThl BEKTOPHOTO aHaJIn3a

LIOKO

3. IlIxkajga oneHuBaHus

ITopsimox opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYUYEHUS B YHUBEPCUTETE PETIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIICEHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JACHCTBYIOIICH PEIaKIlvm).
Hcnonb3yercst OamibHO-pEUTHHIOBass CHCTEMa OIICHHMBAaHUS pe3ynbTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHor nestenpbHOCTH (M3yuenue auctuminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) OMPEEIsIeTcss CyMMOW O0auioB Mo
pe3yibpTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHTOBas olleHKa - MakcuMyM 100 GaioB).




PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATHS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTAHABJINBAETCS KaJCHAAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBL.

PeKOMCH,I[yeMaH mIKajia ajsi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLEHKe

OnpenesieHue OLEHKH

90%+100% «OTIMIHO» OtanyHOE TOHMMAaHKE NIPEIMETa, BCECTOPOHHHIE 3HAHNUS, OTIIMYHBIC YMEHUS U BIIAJICHHUE OIIBITOM NPAKTHYECKOH IEeATETbHOCTH,
HEOO0XOIUMBIE Pe3yIbTaThl 00ydeHHsI chOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89% «Xoporro» JlocTaTo4HO TOJTHOE TTOHUMAHHUE NIPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOM IESATENbHOCTH, HEOOXOJUMBIE Pe3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y OBJL» [Tpuemnemoe MoHUMaHUE MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIBHOCTH, HEOOXOAUMBIE PE3YIIbTATHI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54%

«Heynosiu.»

PeSyHLTaTI)I 06yqu1/151 HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I§IM

IIIxana i OLEeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHS 3K3amen, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUSA, OTJIMYHBIE YMEHUS U BIaJ€HHE OMBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOoOXOAMMbIe PE3YJIbTaThl 00y4eHHs ChOPMUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KMM K MAKCHMAJILHOMY

70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPEIMETa, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHUs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJlIIOB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe MOHUMaHUE MTPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TeIbHOCTH, HEOOXO0JMMbIE
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

g pabora

Ouenoqnme l'lpnMepm THINOBBIX KOHTPOJBbHBIX 3a[(a1-mifl
MepONpPHSITHS
KoHntposbna Kontpoabnas padora Nel mo reme «HeonpeneaeHHbIii HHTErpan»

BAPHUAHT Nel




OueHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1]& 2. J‘Sln—g)(dx 3'J

V2x% +3 Ycos* 3x
edx 5_jx\/1—x2dx_ 6. | (1+x)sin2xdXx .

dx
arctgx(L+ x%)

e +2
o xdx 6 Sin4XdX 0. Jxdx
CEDEE3)cE)  eosOx [,

KonTtpoabHnas padora Ne2 nmo teme «OnpeaesieHHbI HHTErpas»
BAPUAHT Nel

T 1
1. I(2x+sin2x)dx 3. I\/4X—2dx
’ b

1 5 g
X X

2. J‘xe s [

0 1 X+ X

1. BreruncnuTh HECOOCTBEHHBIE HUHTETPpAJIbl UJIM YCTAHOBUTH UX PACXOAUMOCTD!:

o0

x2dx tInx
——dx
3) jx2 +4 0) '([«/x

3

2. BpuaucIuTh mI0Maabs (GUrypel, OrpAaHHYCHHOW JTHHHUSMHU:
a) y=x3, y=x2, x=-2,x=I.




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

6) p=32c0sP B:%

T
3. Bpruucnuts anuny ayru kpuBor 'y = 1-InsinX, orx =0 g0 x = Z

KonrpoabsHas padora Ne3 mo reme «KpaTrHble HHTErpajib»
BAPUAHT Nel
1. W3meHUTDH MOPAIOK HHTETPUPOBAHHUS:

1 4-x
jdx j f(x,y)dy
0 x—4

2. PacctaBUTH rpaHUIbl HHTETPUPOBAHUS

J] (. y)dxdy D yex y=2x xiy=
D
1. Haiity niomans GUryphl, OrpaHUYEHHON THHUAMHI: X2 + y2 — 2X =0,

y=x, y=0.

2. Haiitu 00b€eM Tesa, OrpaHMYEHHOTO YKa3aHHBIMH TIOBEPXHOCTSIMH:
X>+y?-8x=0, x>+y*=z% z=0.

3. Haiitn MaccCy TeJjia, OrpaHU4YCHHOIO IMMOBEPXHOCTAMMU
x> +22=1, y=0, y=1,ecmum p(X,y,z) = k(x> + y* + 7°).

KonrpoubHas padora Ned4 mo Teme «jieMEHThI BEKTOPHOI'0 AaHAJIHM32»
BAPHUAHT Nel

1. BeuaucnuTh KpUBOJWHEHHBIN HHTETpan 1 pona




OueHounble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MEpPONPHSITHS

j(1+ x2)dl, e L:x? +y* =ay .
L
2. Brruncants paboTy CHI0BOrO 1ojs. I[poBEpUThL 3aBUCHT JIM UHTETPAl OT TPAEKTOPUU MHTEPUPOBAHU?
Ecan e 3aBUCUT, TO YIIPOCTUTDH BBIYUCIICHUA.

j(xy—l)dx +x%y2dy, rae L:AB; A(1,0); B(0,2).
(L)
3. BpIuMCIUTh TOBEPXHOCTHBIN MHTETPA H dS, roe S — yacth MI0CKOCTH
(s)
X+ Y+Z=a, 3aKI049CHHAas B ICPBOM OKTAHTE.

4. HaiiTi OTOK BeKTOpHOTO 1ot A = 4i —9] uepe3 BHEIIHIOI CTOPOHY IOBEPXHOCTH
napaGosona BpameHus Y = X° + z°, orpaHud. mwiockocteio Y =4, npu X <0,z >0.
5. A=(x+In[z)i +(y+Inx)]+(z+InyDk. divA=2? ,rotA=2




O1ueHoYHbIe
MeponpHATHS

l'[pnMele THIOBBIX KOHTPOJIBHBIX 3a/IaHMii

3.

3AnAuME N9

Heonpeaenennsiit nurerpan

Baprant 22

[

z ln:r In*{lnz)

o

3—2ctg’ =
cos? 7

4 / e dz
’ Vet 41

(i / sin(1/z) g

8 / dr
) V11— 92 /1 — arcain 3z

»

dz

<»

10. /:‘ V24— 9 dx
da 9. /h cof z) d
coed =
+G) « cos Gz dr 14, /""””‘"iz
vi—
16. /ln(::-i-v.r-—'ijd.'
18 /‘ dx
8. i
Vi-8z 43
2 / (B ~ 1)dz
B V2 +3r+ 8
dx o /{r—l)d:‘
o zd 45z
24 f L
) x (l t \J‘I
! 2% d=
-1 (z+1)(z=0) X | Tt
g 28, f=’d—’—_—;—
Ve+ 24z +6

; zidr
3. ——— e
J (24223

32 /cos* (i‘) dx

dr
T e /m—
dr

\/_’r coe® x d= 36. /_7...'___

38. /1:3 carctg xdz




O1ueHoYHbIe
MeponpHATHS

le{Mele THIOBBIX KOHTPOJIBHBIX 3a/IaHMii

3astanme N 10 Bapxanr 2()

Onpenenenbiit uHTerpan

) Buqnmuﬂ. OnpeIentENEIC xn-m-pmu

1) /‘_*-‘554: 2) / I )P dz /ln[:+\/_+r’)d:

:;z x.fz 7
1) f __.di_ 5) / _z_iz_ 6) / _d_:__
5—Jcosz 2t -1 1+ vz +1
0 0 -1
2. Hadryz cpeaner 1BANCHNE QVEETHA B YEAIARHIX RICTCDDASIAX
1) y=cas®x. [0 7] 2 y= . [0: 9]
e +1
3. Onrnf'n. AMATCIMA TS DANGS :
1) f\'/m dx 2) [.r’ Inzde
0 /e
4. Mt,mmpua‘rh Hi CXOARMOCTE menw HITEL DIUTRE
rdr
1) / 16x%4 1 2) [ m
0 / dz 0 ln(l + V%) o
Vo lz+ 3z +6) eI

5. Hnﬁ*m BAOILATE PHEY AL, OF PARITEEHEOR THHNEMN:

| e
ly=e"7F

> = ' p=A4cosy, | == Jcomt,
} i ::: \ 2) p="0cosy. 3 | y=dsintcos®t, te[0x/2)
6. HaitTix ofinés Tesn OCOPASHBANKOTO BPAIIEHREM $IIYPhL, OFpasstensoi
yxrasaumuse nesasan 1) - soxpyr ook OX,  2) - soxpyr ocx OY:
T I y=a=,
1) | ¥ __;r' \ 2) | y==+sin’ 2
e 0<a<w

7. Bargmeanti A0 1yT XPHBLIX
| @ =e"(cost< sint),
1) Lt | y=arcsinz+ VI—23, 2 L: | y=¢ (coat —saint),
| 7/6<p<r/A
8, Beprxansuag nnoTHR smeT GOpMy noaykpyra patyca 3w Hadra
CHITY DABJACHRSE DONET WiV TUIOTHHY.




OneHovnbIe IIpuMepb! THNOBBIX KOHTPOJILHBIX 3aJaHUIT
MEpPONPHSITHS

3AIAHME N8 " Bapmaur 13
DyHKUKK MHOTHX NEPEMEHHbIX

1. Hadte n m300paseTs obaacTs onpemenesns QyRXmmk:

1
= - 1022 - » ) O P S—
1) z=In(5-102* - ) ) 2 e
2. Haftrn wacTHEE DPORIBOGHELE 2, nz'. byremai
2t —y\* z
l)z:(3'+m) 2)z:sxnx,_5y- :—Zy’
— groaly u - Ty _ (-9 = cos{3y — z¥)
3) z=¢ tgy-lafp®—-1) 4) == arctg P97 RS

f )
3. Hadire wacTHEC DPOMIBOAHLE 2, R 2, CHOMAOE PYUKIHK

z= Ao rae u=ct . "_y
~ arcty (u)’ I RSV

4. Hajitat nporapoeyo z:. ecam

z=/ttctgizlny), rae =7 y=W1
" dz dz
5. Hasw mpowssonanie 5 X gy oom
& =sin(/Ty - v*), rme y=In(z*+4)
6. Haitrn apomssamuyio i mexsnoi dywsmm y{r), sagannoi smpaxesmen
1) zy— g Jpmat _ Viz—u)®
2) (;) —x /y = arcsin Jx

’

7. HaliTst wacTaEse DpOMIBOIIE =, 0 z; nesnron dyuxumn z{z, y), 3agan-
HOH BEIPARCHREM /% 4 conz —dzytsd = 0

8. Ha@Tw nepnatit dz d*x pupdepernmAni QyRKIHR
2= \/mlnw —7)

9. CocTannTsh YPADNEMHS KaCATEALHON [IOCKOCTH ¥ HOPMAIN X NOBEpX-
woern 3 = 4x” + 24zy + 117 + 64z + 42y + 55 B Touxe Mp(-1; 13 z)

10. McenenosaTs HA sXcTpesmyM Qynxnueo = = 1° 4 3° — Ozy + 27




O1ueHoYHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MepOnpHSTHS

3ADAHME N 11 Bapmant 24

KpaTHbie unurerpans

1. B agoommonsm mETerpasie ff S(x:yw) dxdy IePeRTH X HOBTOPHMOMY B PRCCTHR-

()
BPHTE Openesin murerpmapoRrasma oo obnacrm (D), orpamwior ol JIvis sonarer -

V12 — &2, w=2vV38 — /12 — =%, =z =0, (= > 0).

1) y=
2) yv=|In:=x|, ¥ =5.
2. Mamenmm T MOPSAoK MHTErPHPOSAMIS 0 MHTeTPDATe

/= VaiE vl 1 ey V=
J = / dx / F(xe,u) dy + /d:r./f(:r:.y) dyy + /d:n / f(m, ) dy.
o o 1/ o 5 )

2. MHepefiTi K HONMSPHAIM KOOPDANHATAM M BhISTMCIIN rs

//:nd:ndy, D :{x* +4® < bx, = = 0}.

o)
4. Buramonm s TINOUIALL PDUCYDEL, OrpPDAMMSIe Mol STMFsr s e
1) w=2; y=x% 45, z =1, xz = 3.
2) (2? +9*)%* == . y*.
5. Bbr:znc:m’rb MACCY UIIACTINKI, AANMMAOIesd obinacres (D), rrpa sasgasoroiz
TITOREPXHROCTHOM maorTHocT: S(x:y)

1) D : {y = 4xr + 6, x — 23 — 1 = 0, wr = —1}, S(xsy) = =,
2) D: {y<==*+y = 2v}, d{xiy) = 3y.
6. Banucari. TPOVOION WEHTOCDDEJL ff/ SJlesy; =) dedy d=

(v)
B DHOC ITOBTOPHOIO M PAacCTAanN T OPORCTh METerprposasns no obGnacrwe (V).

ONPAHEICHIOM ITOMC IO CT SEM IS
1) = = =?, 2z = g, =4 YPY=>0, =>0.
2) == 4y =4, y = VT2 5 =2, y = 0.

7. BaraucaaTes 06BCM Tesa, OrpPaMuIeHHoro ITONePXHOCT SIMITT

1) @ 4+ + 22 =1, =z 4y? 4+ 22=9, ypy<=n, y
2) z2=4—2% — 3, zH4+y=2, ==>0, >0, =

8. Dal e/ rn MAacCy Te i, SamMAIOnero o iac T
V:{z? +9" =2, z4+2=2. y=>0, =2=0},

ecry sanaimin ObHRCMMAR IAOTHOCTE y(zi;yiz) = e
. /:_.2 -+ y?




O1ueHoYHbIe

MepOnpHSTHS

le{Mele THIOBBIX KOHTPOJIBHBIX 3a/IaHMii

ZADAHVME N 13 Bapuant 24

Cxanﬂpuoe M BEKTOPpHOe none

1. Hamrms paGory CHIIOBOro IoJis

F(x; ¥) = {= + V=2 + »2); (v — V=2 + v2)} BOOIE AYDHR IIJIOCKOR
kpunox L : x> = 4cost, = 4sint, (= > 0: ¥y > 0)
Mexny Toaxammxx (4; 0) u (03 4).
2. Hafitu pabory cunoporo nons F =y -i+ 2 -3j + « - k sonons
ayru xpusoin L : = — cost, v = —sint, =z =2t, t & [0; w/2].

3. HafiT™e HOTOK BEXKTOPHOO NOJa A gepes MOBepPXHOCTE S B CTOPOHY BHEI-
HER HOpMaTIwv

1) A= {0: y: 3z}, rme §S— wuwacTe nanockocTu = -+ 2y -+ 2z = 2,
BLIPDOINHHOR XKOOPAMHATHEIMM IITOCKOCTIMM.

2) A = (V2= — y+7:l:)-:+((‘.03 224 y)-73+(vImz 4 y—Sz)-L-:.. rae S— npon-

Has HOBePXHOCTE YCeUEHHOIO KoHyca z- 4 y° — (2 — 5H)?, = =1, = = 4.
3) A=3xz-i—2x -7 4+ 4 - k, rne S— DoaHas IOBCPXHOCTL TENA,
OTPAHNMYEHHOTO MOBEPXHOCTEMA Z+4y+4z =2, & =1, =0, =0, =z = 0.

4. HaiiTi Mooyne GQUMPKYIANHE BEK TOPHOIO DO A pBonons xourypa L
1) A— {(yv — In(z 4+ 1)): (22 — cos y)},
L — samxpyTas pauams Yy — w2 @ o= y*

2 2 2
- e = a 7= - z* +y* +=2*=29,
2) A=y=-12 wz-3 4 wy-K, s g g =

— i 7 z &k
5. [MposepnTE, GyaeT IM BCKTOPHOS HOJC A = Sl o U B HoOTeH-

VE? 4+ y? + 22
MHMANTLHBLIM. B COyqyae DOTOMXNUTEISIEHOIC OTBeTA HARTH eI'O NOTeHIIMAIT.

6. TToCcTPOUTE MOBEPXHOCTH YPOBR:A cranapHuoro nons U(xz: y: z) = -é--(-x‘—/%i--
7. HazrTun OpOM3IBOOHY IO CKAJIAPHOT'O OIS U(x: y: z) =2y — :E‘/z
B Touke Mg(—4: 3; 1) b mwanpasraenauma pekTopa [ =0+ j — k

8. B Touxe Mq(1: 1/3; 1//6) pajiru yros MexaAy BEKTODAMU — PDAMAMEHTAMA
CHEATTADPRIK TTOITE T

1
*
£z

U(x; y; z) = V(z;u; 2) — 2% + 9% + 6 =7
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Bomnpocsr:

J‘ 2,2x°
1. MuTerpan paBeH

TectupoBan
ue — .
He3aBucuMel | 1, € “+C
1 KOHTPOJIb
u PT4) '
Lo ic
3.2
Lo c
4., +

2x% +1

(x? —4)(x* +1)

2. YKaXuTe BEpHOE Pa3IoKeHNE PaIliOHAIBHONW ApO0H Ha CyMMY IIPOCTBIX Apo0ei ¢

HeomnpeaenEHHBIMU KO3 UIIMEHTaMU

2x% +1 A B
2 _ 2 =7 ATz
1. X*=H(x"+]) x"-4 x°+1

2x% +1 A B C
2 2 - + T3
o (X*=4)(x"+1) x-2 x+2 x"+1

2x% +1 A Bx+C
2 2 =2 +—
3. (X =4)(x"+1) x" -4 x"+1
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2x% +1 A B Cx+D
2 2 - + T2
4 (X =4)(x"+1) x-2 x+2 x"+1

dx

3. UuTerpai 4cosx+6sinx+5 paBeH

X
N th+6—\/§
27 tgg+6+\/ﬁ

+C

2

< +C
tg-+3
g2

3
2(tg§+3}
¢ /¢

3. 3

2.

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

4. YkaxuTe u3 MMPECIJIOKCHHBIX TOACTAHOBKY C TOMOIIIBIO KOTOpOfI MOYKHO U30aBUTCS OT HppallOHAJILHOCTHU B

jSJm

————=ax
2
UHTETpaje (x+1) x

1 x=t*-1
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2. x=t

t2_x+1

5.Cpennee 3nauenue GpyHKIMN
f(x)= COS° X ® IPOMEXKYTKE
[-712;0]

paBHsieTCst
HECOKPaTUMOM pallMOHAIbHOMN

(poOHble 3HaYEeHWST BBOJAUTH

1poGsio, Hanpumep 17 / 6)

BBoa yncinoBoro orseta

1/2

6.[oce npuMererns GopMyIIbI
WHTETPUPOBAHHUS 110 YACTSIM B ONPEICICHHOM

2 3
UHTErpaie I\/; ‘InXdX nomyueno

1
BBIpaXKEHUE

1. gs/x_“.mx‘f_%j%/}-dx;

2. %/x_“-lnx‘f—j.%/;-dx;
1

3. §%/x_“-lnx—éjz‘%’/;dx;
4 44

3 3%3x
4. Zi/x_‘VIn X[ —Z.l[Tlnx dx -

7.06nacte unTerpupoBanus D orpannyena muHusMu Yy = 1,y = X, X + y = 4. PacctaBbTe npezienbl HHTETpUPOBAHUS
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b d
Jay] £ (y)dx

(oTBeT BBOAMTH O€3 CKOOOK Oe3 mpobeoB)

a= Ortser: 1
b= Orser: 2
c= OtBeT: Y
d= OtBer: 4-y wiu -y+4

8. Haiinure rutomaas 00J1acTH, IPESICTABICHHOM Ha PUCYHKE

l.g =E+£ (npaBuAbHbIN)

6 4
2. S:E_,_ﬁ
3 2
3. S=£+£
12 8
4. S =E+£
6 2
5. S=E+£
3 4
6. s:EJrﬁ
3 8

9.BbIuKCITUTE KPUBOJMHEHHBIH HHTErpa J (y —1)dx + 5xdy mo mpsimoii L: y=4x+2 ot touku M1(-2;9) 1o Touku
L

M2(0;8)

Ortser: -46
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10. Haiimure porop BextopHoro mojst F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAUTH Ge3 IPOOEIoB, 63 3HAKOB KYMHOKHTBY, OPThI 0003HAYUTE CTAHIAPTHO: i,j,K)

rot F=__ 3i-j+7k__mam__ 3i-1j+7k__

11. Haitnute MOTOK BEKTOPHOTO I10JIA

F=(y-z2 — 2X)i + (X’ + 8y)j + (x1® — 22)k  uepe3 BHEIIHIOK TTOBEPXHOCTh MUPAMHUIbI, OTPAHHYEHHOI
KOOPJIMHATHBIMH TIJIOCKOCTSIMHU M TUIOCKOCTBIO SX + Y + 62 = 30

I1=__600

12. Onpenenute Biy BekTopHoro momst F= y2i — (x 2+ y8)j+ z(3y? — 1)k
1. coneHoMgaIbHOE,
2. IOTEHITMAILHOE,
3. rapMOHHYECKOE
4. obmiero Buma  (paBUIBHBIN)

12. s pymxiun Z = Z(X;Y) usBectHO
74(M) =7, (M) =0
Zi(M)=5; 3, (M) =1, 23, (M) =-2

Torna Touka M

SBJISIETCS TOUKOM MUHHMYyMa

HE SABJISAETCS TOUYKOU IKCTpEMyMa
SABJSIETCS TOYKOM MaKCUMyMa
SABJISICTCS CTAlMOHAPHON TOUKOM

HE SIBJIAETCS CTAllMOHAPHON TOYKON




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

DK3aMeH

[IpuMephl 3a/JaHUI Ha 3K3aMeH

Buaer Ne X

. IBOMHOV MHTeTIpaJl B IOEeKapTOBOM M IIOJIAPHOM CHCTeMaxX KOOPAMHAT.

2 .BrHUMCIIEHME T[IOTOKa BEeKTOpa dYepe3 3BaMKHYTYHD I[IOBEPXHOCTH.
dopmysia OcTporpanckoro — I'aycca.

3.PemmTs MHTEeTpaJkl

H

3 1
a) jx—dx; 6) jx—zdx.
N | & v 2y
4 . BEIUVICJIUTE IJIOMAnb OUIYPH, OTPAHUUYEHHOM JIMHUSMU
2y =X, 2xy =1, x=16.

5. PAacCTaBUTL Mpenejisl UHTEeTPUPOBAHMA B IABOMHOM  MHTeTrpalie
L[fOcyﬁMdy no otmnactu (D), orpaumuensuon mmumamm Y=5-X, y=1
(D)

6.PaccTaBuUTh IpeIesyitl  MHTeTPUPOBAHMSA B  TPOMHOM  MHTETpajie

m'f(x;y;z)dxdydz no obmactu (V), oOrpaHMUEHHON MOBEPXHOCTAMM
V)

a) z=x*+y?; 6) z=2-x* -V

B [IUJIMHJIPUYECKON CUCTEME KOOPANHAT.
7.HanTy HDOTOK BEKTOPHOI'O IMOJS

A=(X=V)i+(2x+Y)j+(x*+2z+4)k
gepes 3aMKHYTYIO IOBEPXHOCTh X +2° =4, y=1, y=3
8.HaliTy UMPKYJALUMIO I[JIOCKOTO BEKTOPHOTO I[IOJIA 'K:(x+2yﬁ+(y—xfi

2 2
BIOOJIb KOHTYpPa X +Yy =9, 0BXOOMMOTO B [IOJIOXUTEJIEHOM
HalpapJIEHMM, MCIOJNIb3ySa GopMmysy I['puHA.




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

9.HamT rpaiIMeHT CKaJISPHOT'O [IOJIS
2

U(Xx;y;2) :% B Touke M,(L-12).

Ilepeyenp BOIIPOCOB Ul IOATOTOBKU K craye audd.3adera (dK3aMeHa)

HeonpeneneHHbli HHTErpaJ

Onpenenenne nepBooOpa3HON (PYHKIIMM W HEONPENeICHHOTO WHTErpajia, ero T€OMETPUYECKH CMEBICI, KpUTEepHil
MIPaBUIBHOCTH pe3yJIbTaTa HEOIIPEAEICHHOTO HHTEIPUPOBAHUSI.

Tabnuia OCHOBHBIX HEOIPEAETICHHBIX HHTETPATIOB.

CBolicTBa HEONPEAEIECHHOIO HHTETPaIa.

CBOICTBO HHBAPUAHTHOCTH OCHOBHBIX Q)opMyn WHTErpupoBaHua. MeTo noABEAEHU 101 3HAK I[I/I(b(bepeHuI/IaJIa.
Mertoa unTerpupoBanus 1o 4actsiM. OCHOBHBIE THITBI HHTETPaIoB, OEPyIIMXCs METOJJOM HHTETPUPOBAHUS 110 YACTSIM.

Meton 3aMeHBl TIEPEMEHHOM B HEOIPEJEIEHHOM MHTETpale. OCHOBHOH TIPUHIIMII BBIOOpA MOAXOASIICH
noAcTaHoBKU. Cxema MpoBEACHUS 3aMEHBI IEPEMEHHOM.

Anrebpandeckue MOJICTAHOBKH ITPH UHTEIPUPOBAHUH HPPALIMOHATBHBIX (PYHKITHH.
Tpuronomerpuueckre NOACTAHOBKY IPU MHTETPUPOBAHUN UPPALMOHAIBHBIX (PYHKIIUH.

CxeMa pa3lioKeHHs pallMOHATBHON JApoOM Ha mNpocTelime ciaracMbie. WHTErpUpOBaHHWE MPABUIBHBIX U
HENPaBUIBHBIX JIPOOEH.

I/IHTerI/IpOBaHI/Ie TPUTOHOMCTPUUCCKUX (byHKI.IPIfI, YHUBEpPCAJIbHAA U TAaHTCHIUAJIbHAsA TOACTAHOBKH.

Hebepymunecs nHTErpanbl, UX NPUMEpHI.

OnpenesieHHbII HHTETPaJ
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CxeMa coCTaBJICHUSI HHTETPAJIbHON CyMMBI M ONPEICTIEHHOT0 HHTErpajia sl JaHHOH (YHKIMK B JaHHOM WHTEpBaJe.
I'eomeTpuyeckuii cMbICH ONIPEEIEHHOTO HHTETpaa.

Teopema cymiecTBOBaHHS ONPEAEICHHOIO HHTErpaia.

CBoiicTBa ONpeIeIEHHOr0 HHTErpaa.

Teopema o cpenHeM 3HaYEHUH 11 ONIpEAeIeHHOro uuTerpana. CpenHee 3HaueHHe (PyHKUMU B HHTEpBAJIE.

Teopema o mpou3BOIHON MHTETpAJIa 110 IEPEMEHHOMY BEpXHEMY Ipeeny.

®opmyna Herotona — Jlefitbanmia. CX0ACTBO U pa3inyue ONpeeIeHHOT0 U HEONMPEIeIEHHOTO HHTETPAJIOB.

MeTtoabl BBIYMCICHHSI ONPEACTICHHBIX WHTETPAIOB (HEMOCPENCTBEHHOE, HWHTETPUPOBAHHE II0 4YacTsM, 3aMEHBI
TIEPEMEHHO).

Ompenenenne HECOOCTBEHHOTO HHTErpajga 10 OECKOHEYHOMY IIPOMEXKYTKY, €ro TE€OMETPHUYECKHUH CMBICI.
CxoauMocTh HECOOCTBEHHBIX MHTETPaoB 1-To poja, MpU3HAK CPAaBHEHHUS.

OnpeneneHHe HECOOCTBEHHOr0 HUHTCIrpajia OT HeOl”paHH'IeHHOfI q)yHKLII/II/I, €ro I‘COMeTpI/ILIQCKI/Iﬁ CMBICIJI. CXO,Z[I/IMOCTB
HECOOCTBEHHBIX HUHTCTpaioB 2-T0 poaa, MpU3HAK CPABHCHUS.

(DOPMyJ'IBI JJIA BBIYUCIICHUA rmomaz[eﬁ IIJIOCKHX (i)I/Il"yp, 00BEMOB TEIl MO omaan MnorepeuyHoro CCUCHUSI U TCII
BpallcHus, JUIMH AYyT TJIOCKHUX KPUBBIX U nnoma/:[ei/i IMMOBCPXHOCTHU BpaILlICHU.

HpI/IMepBI (1)PI3PI‘1€CKI/IX 3a7a4, PpCHICHUSA KOTOPBIX CBOIATCA K BBIYUCJICHHAM ONPCACIICHHBIX WU HECOOCTBEHHBIX
HUHTCIPAJIOB.

DYHKIUH HECKOJIbKUX MepeMeHHbIX
Maiite onpenenenue npeaeiia GyHKIMH HECKOJIBKUX TIEPEMEHHBIX.

Chopmynupylite onpeieneHne YacTHBIX MPOU3BOAHBIX I (DYHKIIMU HECKOIBKUX NIEPEMEHHBIX.
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Yto Ha3bIBaCTCA I[I/I(b(bepeHHI/Ia.HOM (pYHKL[I/II/I HECKOJIBKUX IEPEMCHHBIX

B gem cocTosT moctarounsie ycnoBus auddepeHInpyeMocT! GyHKIIMA HECKOIBKHAX TTIEPEMEHHBIX ?

Kak HaxXoOsaATCsA YaCTHBIC IMPOU3BOJHLIC BBICHIUX HOpHHKOB? C(bOpMyJ'II/IpyI‘/'ITe YCJI0BUA PABCHCTBA CMCIIAHHBIX

MMPOU3BOJHBIX.

Kak HIIYTCA KacaTeJIbHas IMJIOCKOCThL U HOPMaJIb K HOBCpXHOCTI/I?

ChopmynupyiiTe omnpeneneHue SKCTpeMyMa Uit (DYHKIUM HECKOJbKUX IEePeMEHHBIX. KakoBbl  HE0OXOAMMEIC

YCIJIOBUS €T0 CYIIICCTBOBAHUS?

ChopmynupyiiTe 10CTaTOUHBIC YCIOBHS CYIIECTBOBAHUS DKCTpeMyMa JUTst (QYHKIIUHU IBYX TIEPEMEHHBIX

[IpuBeauTe cxemy HaXOXKICHUSI HAMOONBLIETO M HAUMEHBIIETro 3HaYeHUsl GYHKIUH B 3aMKHYTOH 00JIacTH.

KpaTHbIe HHTErpaJjbl

Cxema cOCTaBJICHUS] MHTETPAIbHON CyMMBI J1s1 (DYHKIIMU JBYX ITEPEMEHHBIX B JaHHOU IJIOCKOH 00JIACTH.
Ompenenenre ABOMHOTO HHTETpaja M €r0 T€OMETPUIECKUNA CMBICIT
OCHOBHBIE CBOMCTBA JBOMHOIO UHTErpaa.

Chopmynupyiite TeopeMy O cpelHeM 3HadeHMH QYHKIMM B IUIOCKOW 00JacTd, CHOpMyIUpyHTe ee
T€OMETPUUYECKHM CMBICIL.

Ionstune IMOBTOPHOI'O HMHTCIrpaJa, BLIGOp nopsika HWHTCTPUPOBAHUA. Brruncnenue HBOﬁHOFO HUHTCrpajia B
,I[eKapTOBOfI CHUCTCMC KOOpAWHAT.

3aMeHBbI IepeMEHHbBIX B JIBOMHOM WHTErpalie. SIko0naH mepexo/a oT AeKapTOBBIX KOOPIWHAT K TOJISPHBIM.
Cxema nepexojia B IBOTHOM MHTETpaJie OT IEKapTOBBIX KOOPINHAT K MMOJIAPHBIM.
[IpunoxeHus ABOMHOrO HHTErpaa.

CxeMa coCTaBJICHHUS] HHTETPAIBHOW CYMMBI JUIs (DYHKIIUH TpeX TepEeMEHHBIX B HEKOTOPOH 00JIACTH TPEXMEPHOI0
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MIPOCTPAHCTBA.
OnpenereHre U 3alHITUTe OCHOBHBIC CBOMCTBA TPOWHOTO MHTETpajIa.

Teopema o cpefHEM 3HaYECHUU B TPOHHOM MHTETpAJIC.

CxeMa BBIYHCIICHUS TPOMHOTO UHTErpajia B IEKapTOBOM cUCTeME KOOPIUHAT.

dopMyna 3aMeHBl IMEPEMEHHBIX B TPOWHOM HHTerpaie. SlkoOmaH mepexoja OT [EKapTOBBIX KOOPIUHAT K
LITMHIPUYECKUM U C(HEePUIECKUM.

CxeMa mepexojia B TPOMHOM HHTETpaJie OT JEKapTOBBIX KOOPAWHAT K IIIUHIPUICCKAM H CHEPUICCKUM.
[IpunosxxeHus TpOHMHOTO UHTErpaia.

CxajsipHoe 1 BEKTOpPHOE IoJie
Onpenenenue ckanspHoro nois. [Ipumeps! ckpanspHbIX MoJei.

OnpeneneHHe HpOHBBOHHOﬁ CKAJIAPHOI'O IOJIA MO HAIIPaBJICHUIO, €€ q)HSH‘ICCKI/Iﬁ CMBICIJI. d)opMyna BBIYHCJIICHUA
HpOHSBOI{HOﬁ 10 HAITPAaBJICHUIO.

[NonsiTHe rpagneHTa ckanspHoro nojs. CBs3b BEKTOpa-TpaMeHTa ¢ IPOU3BOTHON 110 HATIPABJICHHIO.
Omnpenenenue BEKTOPHOTo 11oJisi. PU3NUECKUe MPUMEpHI.

Omnpenenenue U GopMylia BHIYACICHUS TOTOKA BEKTOPHOTO TOJISI B BEKTOPHOW M KOOPJAWHATHOW (OopMax.
[oHsTHE AMBEPTrEeHIIMY BEKTOPHOTO NOJIs, ee (huznveckuii cMbici. @opMyra Jist BBIYUCICHUS TUBEPreHIHH.

®opmyna Octporpanckoro — ['aycca B BEKTOPHOH M KOOPAWHATHOM (hopMax it BEIYUCICHUS! IOTOKA BEKTOPHOT'O
NOJIs Yepe3 3aMKHYTYIO TIOBEPXHOCTb, PU3MUECKHH CMBICT POPMYJIBL.

@U3HYECKUI CMBICI HUPKYJSILUU HA IPUMEPE BEKTOPHOI'O OJISI CKOPOCTEW YaCTHL] TEKYILEH HKUIAKOCTH.
Omnpenenenue u GopMysia BHIYUCICHUS HUPKYJISLUN BEKTOPHOTO MOJISI B BEKTOPHOM M KOOPIMHATHON (opmMax.

[onsiTre potopa BekTOpHOTO N0, PopMysa HAXOKACHUS POTOpPa.
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o ®opmynsl Crokca u ['puHa, UX CMBICT.

e [loTeHIMANLHOE TIOJIE, TOTEHIIMAT U ero Haxox aeHre. CBONWCTBA MOTEHIIMATEHOTO TIOJIS.
o ConeHonpaibHOE TI0JIE, TOHATHE BEKTOPHOU TpyOKH. CBONCTBA CONICHOUIAITBHOTO TTOJISL.
e [‘apMOHHYECKOE BEKTOPHOE IOJIE U €r0 CBOWCTBA.

e Omneparop I'amunproHa. 3amuchk ¢ MOMOIIBIO onepaTopa ['amunsToHa MU PepeHIATFHBIX BEKTOPHBIX OTEepaIlHid
NEPBOrO MOPSIAKA.

e Onmneparop Jlamnaca, rapMoHU4eCKHE (QYHKITUH.

5. MeToauuecKkue YKa3aHUs 110 Impoueaype ouCcHuBaHusA

OueHoYHbIe MEPONPHATHS IIpoueaypa npoBecHUsI OLICHOYHOT0 MEPONPHATHS U HE00X0IUMbIe METOANYECKHE YKA3aHUS

1. Kontponbnas padora B cemMecTpe CTyIEHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX Pa0OT, COACPKAHHE KOTOPBIX OXBATHIBACT BCE pa3Jeiibl
mUCIHMITINHBL.  Kaxmomy cryneHTy BblaeTcs cBod BapwaHT. KOHTponbHBIE pabOTBhl TMPOBOAATCA B  Yachl
MPAKTUYECKUX 3aHATHH. 32 KOKAYI0 KOHTPOJIBHYIO pabOTy MaKCHMABHBIN Oaiil OmMpenensercss B COOTBETCTBHE C
PEUTHHT-TJIAHOM JTUCIIATITUHEL,
Kpurtepumn oueHku 3a1aHusi:
Basibl 3a KOHTPOJIBHYIO PA0OTY MOJTYYalOTCs YMHOKEHUEM MaKCUMAJIbHOTO Oalijia, PelyCMOTPEHHOIO 32 Hee B
COOTBETCTBHE C PEHUTHHT- TUTAHOM, Ha JIOJIO BEPHO BHITIOJHEHHBIX 3aJIaHUH.

2. nas B cemecTtpe cTynenTs! BeinonssitoT 5 /13 no BceM pazgenaM nporpaMmsbl JUCHUIUIMHBL. Y KaXKJIOTO CTYJEHTa B

rpymnmne cBoil Bapuant W13, HoMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTA B CIIUCOYHOM COCTaBe
TPYIIIIEL.

[IpenogaBarens obecriednBaeT CBOEBpEMEHHOE TIOTyUeHHE CTyJAeHTaMu BapuanToB W13, a Takke

MPEJOCTABIISIET AIIEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bce N/13 pa3mernieHsl B 3IEKTPOHHOM Kypce T10
JTUCIIUTIIINHE.

W13 BEIMONHSIOTCS B OTAEIBHOM TETpaau, pH 0OPMIIEHNH KaXKIOTO 3a/IaHUsI 0043aTeITbHO YKA3bIBACTCS €T0
HOMED, MPUBOJIUTCS KPATKO YCIOBUE KAXKJOTO 3aaHusl. Perenne Kaxaoro 3aanus JJOJDKHO OBITh TIOJPOOHBIM, C
BKJIIOUEHUEM MPOMEXKYTOUHBIX PACUETOB, PACCYKACHUM, MOSICHEHUH, C YKa3aHUEM UCIIOJIb30BAHHBIX METOJIOB U
dbopmyn. /I3 mposepsieT npemnoaaBareib, BEAYIUi IpakTHIecKue 3auaTrs. CTyIeHThI TOJDKHBI BRITOTHUTE /13
JI0 KOHTPOJIbHOU paboThl o Teme. 3a kaxpoe M/[3 BeicTaBnstoTcs 6ayuibl, MAKCUMATBHBIN Oaill yKa3bIBaeTCs B




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

PEUTUHT-IIIaHE.

Kpurepun oneHKH 0JHOIO0 3aiaHHUA:

3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIlaeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTs MOTYT UCTIPABIIATh HEBEPHO PELICHHBIE 3a1aHUs U CaBaTh HA IIOBTOPHYIO NMPpoBepKy. [IpenogaBarens
MOJKET y4eCTh UCTIPABICHUS U JJOOABUTH OAIIIBI K MPEIBLAY M

TecTupoBanue — HE3aBUCHMBIN
koHTpoiab LIOKO

B cemectpe crynmenTsl mpoxomar aBa pyOexHprx TectupoBaHus (PT3 m PT4) Bo BpeMs koH(epeHI-HEIenn B
CepeMHe M KOHIIE TEKYIIEero CeMecTpa COINIaCHO pacmucaHuio. PyOexnoe tectuposanme (PT) mpoBoamtcs B
KOMITBIOTEpHO# (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BPEMEHHU HAYMHAETCS ¢ MOMEHTa BXoja cTyAeHTa B TecT. MHCTpyKTaxk, MpeIIECTBYIOMINN TECTHUPOBAHMIO, HE
BXOJUT B yKa3zaHHOE BpeMs. CTyJeHT MOXKET 3aKOHUHUTH BBITIOJIHEHUE TecTa 10 ncTedeHns: OTBEJEHHOTO BPEMEHH.
PT namesneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWH, YMEHHWW W BIaJICHUH, MOJYYCHHBIX CTyIEHTaMH 32
OTIpE/ICNIEHHBIN TPOMEKYTOK 00yUYECHHSI.

Kaxprii BappaHT OuiieTa MOJCIUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHui.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIIEHHs M MOSCHEHUS NpoBOoAiT Ha Oymare. Ilo oxoHuanuu
TECTHPOBAHMsSI TPEMOJIaBaTeIi0 BBIaETCS MaTpUIla OTBETOB M CYMMapHBIH pedTHHT 3a Tect. OOcyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIINH.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 33 KaXZ0€ NPaBUILHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TeCTOBBIN Oai;
® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINOJHEHHOE 3a1aHKe BeicTaBisieTca () 6asios;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPABUIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
[10CJIE/I0BATEIIbHOCTH IPEYCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememn 1o PT cTynmeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapuWaHTOM OmiieTa, KOTOPBIU
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MepompHusTHSDY, ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTYZEHTOM HEOTPaHHMYEHHOE YHCIIO Pa3.

DK3aMeH

DK3aMeH OCYIICCTBIISICTCA B COOTBETCTBUU C ITonoxxenueM o MPOBCACHUHN TCKYIICTO KOHTPOJIA U



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

npoMexxyTouHou arrectaunu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTHI, BKIIFOYAIOIINE TCOPSTUICCKHE
BOIIPOCHI U MpaKTHIEeCKUE 3a1anvs. [IpenogaBatens, MpoBepuB paboTy, B X0/I¢ YCTHOH Oeceibl CO CTYICHTOM MOXKET
3aJ1aBaTh BOIPOCHI [0 CAaMOMY OUJIETY, a TAKXKe JIOTIOJIHUTENIBHBIC BOIIPOCHI IO TEOPHUH U NPAaKTUKE. B uTore cryneHT
HaOWpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuMaabHO 20 6ammoB. OeHka 3a AUCHUIUINHY (OPMHUPYETCS KaK UTOTOBas
3a paboOTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C TIPUHATON KON OICHUBAHUS.

CryneHTsl, HE CAAaBLIME 3K3aMEH B CECCHOHHBIN MEPUO, MOTYT II€PECAATh €r0 B IIEPHOABI TUKBUAALNN
3a/10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPOLIEYpOil.

B cootBercTBuu ¢ mpukazamu oT 25.07.2018 r. Ne58/on OO yrBepKAeHUM U BBEJICHUH B JICHCTBUE
«CHCTEeMBI OLICHUBAHUS PE3yJIbTATOB 00y4YeHHS B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» 1 Ne59/o
OO0 yTBep>KICHUH U BBEJIEHUU B JielicTBUE HOBOU penakuuu «IlonoxeHus: o mpoBeIeHUH TEKYIIEro
KOHTPOJIS U IPOMEXXYyTOoUHOU arrectanuu B TITY» sx3amen no gusuke mpoBOAUTCS B yCTHOU (hopme.
CryneHTy BblAaeTCA SK3aMEHAIIMOHHBINA OMIIET, COAepKAIIUN TEOPETUUECKHE BOMPOCH], KAUYECTBEHHBIE U
KOJIMYECTBEHHBIC 3a1aur. Kax bl Borpoc OmiieTa oleHuBaThes 6auioM (Bcero mo omrety 20 6ayioB).
DK3aMeH MPOXOAUT B YCTHOH (opme.

CoriacHo 1Ikasnbl OLIEHUBAHUS PE3YJIbTaTOB

18-20 6ay1oB (OTIUYHO) - BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHHUS U BJIajIeHHE OMBITOM IPAKTHYECKOH IeATeTBHOCTH,
HEOOXOIMMbIe PE3YNIbTaThl 00yUeHHsI CHOPMHUPOBaHBI;

14-17 6annoB (X0Opo1IO) - JOCTATOYHO MOJTHOE MOHUMAHHE IIPEIMETa, XOPOIINe 3HAHUS, YMEHHS U OIBIT IPaKTHYECKOH
JeATENbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 GannoB (yAOBIETBOPUTENIBHO) - TipHeMIIEMOE IOHUMAHKE MPEIMETA, Y/IOBIETBOPUTEILHBIE 3HAHUS, yMEHHS U
OTIBIT TMPAKTUYECKOHN NESITEIFHOCTH, HEOOXOUMBIE PE3YIbTaThl 00y4eHHs CHOPMUPOBAHEI;

0-10 6amioB (Hey)IOBJIeTBOpI/ITeJIBHO) - pe3yabTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOUHBIM
TpeOOBaHUSM.

PeBy.]’IBTaTBI HpOMeH(YTOQHOﬁ aTTeCTalnu O(l)OpMJ'I}II'OTCH BCAOMOCTBIO U BHOCATCH B 3da4YCTHYHO KHUKKY

o0ydJarorierocs.




