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1. Poab qucuuniauHbl «MatemaTnka 2» B GOpMUPOBAHMM KOMIETCHIMI BBIYCKHUKA:

NuaukaTopbl 10CTHXKEHUST KOMIIeTeH Ui

CocraBJsioniye pe3yibTaTOB 0CBOEHHS (I€CKPUITOPbI

KOMIIETEHINH)
DJIeMeHT
o0pa3oBare/ibHO Kon
H MPOrpaMMmsl CemMec | KOMIIETEHIY HanmenoBanue HaumenoBanne
(IMCcHMIINHA, P U KOMIIeTeHIUH i CTET HHMKATOpa Kox HaumenoBanue
NPaKTHKA, JAOCTUKEHUS
'hA)
Brnaneer ompiToM NpUMEHEHHS
Criocoben 3aKOHOB E€CTECTBEHHBIX HAyK W
OCYIIIECTBIIATH VK(Y)-1.1B1 MATEeMaTHIeCKIX ~ METONOB 11
TIOWCK, MoJeneld Uil pelleHus] 3aaad
KPUTHUYECKUH TEOPETHYECKOTO U TPHUKIIATHOTO
aHaJN3 U CUHTE3 Amnanmsupyer 3aznady, Xapakrepa
YK(Y)-1 uHpopMaIuu, N.YK(Y)-1.1 BBIIIEIISAS e 0a30BbIe YMmeer peniathb 331291
MIPUMEHSTh COCTaBJIAIOIINE YK(Y)-1.1V¥1 TEOPETUYECKOTO U MPUKIATHOTO
CHUCTEMHBIN MOAXO] Xapakrepa
JUISL peILIeHUST 3HaeT 3aKOHBI ECTECTBEHHBIX
TTOCTaBIJICHHBIX VK(Y)-1.131 HayK u MaTeMaTH4ecKue
3aj1a4 (¥)-1. METOJIBI TEOPETHYECKOTO
MaremaTuka 2 2 XapakTepa
Cnocoben IIpumensier Brnaneer matemaTnueckum
TIPUMEHSTh MaTeMaTH4eCKui anrmapaTom
COOTBETCTBYIOMINI anmapaT uccieJOBaHHs muddepenmansHoro 1
¢usmKo- (bYHKIMH, THHEHHOM HHTETPaJIbHOIO UCUHUCICHUS
MaTeMaTHIeCKUH anreopsl, OTIK(Y)-2.1B2 JUISL TIPOBEACHUS
anmapar, METOIbI nuddepeHIranbHOro u ’ TEOPETHYECKOTO UCCIECOBAHMS
OMK(Y)-2 aHamm3a " M.OTR(Y)-2.1. HWHTETPaIbHOTO ¥ MOJICITUPOBAHUSA (PH3HUECKUX
MOJCIMPOBAHUA B HUCYUCIICHUA, PAOOB, 1 XUMHUYECKUX MTPOLECCCOB U
TEOPETHYECKUX U i depeHnmanbHbIX SIBJICHUH, a TaKXKe, ISl pELICHMS
DKCIIEPUMEHTAIIBHBI YPaBHEHUH, TEOPUU podecCHOHANBHBIX 3314
X HUCCIIEIOBAHMSAX dyHKIHIA OTTK(Y)-2.12 YMeeT NpuMeHsITh anmapar
TIPU pElICHUH KOMIIJIEKCHOTO ) UG GEPEHITMATHHOTO H




NuaukaTopbl A0CTHKEHUS KOMIIETeHIU A

CocraBisionye pe3yJbTATOB 0CBOEHHS (1eCKPUITOPbI

KOMIIeTEeHLIMH)
DJjIeMeHT
o0pa3oBare/ibHO Kon

i mporpaMmblI Cemec | KOMIIETEHI] HaumeHnoBanue HauMmeHnoBanue

UCHHUILINHA 1107 KOMIIETeHIIUH MHIHKATOPA HaumenoBanmue

( > ™ Ko nnaukaropa p Kopn

NMPaKTHKA, JIOCTHKEHHS
I'A)
pohecCHOHATBHBI MIEPEeMEHHOTO B WHTETPAIHHOTO HCYUCIICHUS
X 3a7a4 WH)KEHEPHOU JUTS peIIeHHS CTaHJapTHBIX
JIeSITEILHOCTH 3a1a4

OITK(Y)-2.132

3HaeT OCHOBHBIE MOHATHUS U
TeopeMsbl U PepeHIHaTBHOTO
ucuucieHus GyHKuuu
HECKOJIBKUX TIEPEMEHHBIX U
WHTETrPaJIbHOTO UCUHCIICHUS
(yHKIIMM OJTHOH M HECKOJIBKUX
HepEeMEHHBIX

2. Iloka3zarenu u METOJAbI OLICHUBAHUSA

ILiianupyemble pe3yJbTaThl 00yUeHHsI 10 THCHUILIHHE Kox unankaropa HanmeHnoBanue pa3iesia MeToab! OLIEHHBAHUS
Kon HaumenoBanue JAOCTHKEHUS JAUCHUTIIAHBI (oLeHOYHbIE MEPOTIPUSITHSI)
KOHTPOJIMPYeMOit
KOMIIETEHIMHU (UJTH ee
4aCTH)
PO 1 Brnaneer 1. HeompenemeHHbII HHTETpA Kontponsuas pabora
MeTomaMu TuQdepeHITNaNbHOr0 HCUUCICHUS (OyHKIINN N.YK(Y)-1.1 2. OnpeneneHHbId 1 Was.
HECKOJIBKUX NNEPEMECHHBIX; METOJJaAMU UHTCTPAJIbHOT'O HECOOCTBEHHBIHN HHTETpall TCCTI/IpOBaHI/IC — HE3aBUCHUMBIN
UCUUCIICHUS QYHKIUHM OTHON U HECKOJBKHUX MEPEMEHHBIX N.OTIK(Y)-2.1 3. Auddepenpansroe koHTpoas [JOKO
ucumciaeHue GyHKIHi
HECKOJIBKUX IEPEMEHHBIX




4, KpaTHble HHTETPAIBI

5. DneMeHTBI BEKTOPHOTO

aHaIM3a

P12 Ymeer 1. HeonpeneneHHbIi HHTETpa KonTponsHas padora
HaXOJUTh 4YacTHbIe Tpou3BoiHble H  auddepeHumans 2. OnpeneneHHbId 1 Nas.
9
uccaenoBaTh QYHKIMHA HECKOJIBKHUX MEPEMEHHBIX; HecOOCTBEHHBIH UHTETpa TecTupoBaHue — HE3aBUCUMBIH
BBIYUCIIATE HEOMPE/IEIEHHBIE, ONPEJIENeHHbIE, HeCOOCTBEHHbIE, | 11.VK(Y)-1.1 3. Iuddepennuansuoe koHTpoas [JOKO
aTHble, KPUBOJMHEHHBIE W IIOBEPXHOCTHBIC WHTEIPajbl; ncuucnenue QyHKIui
bl 2

YHCIIOBBIE XapaKTEPUCTUKH CKAIAPHBIX U BEKTOPHBIX TONEH N.OIIK(Y)-2.1 HECKOJIBKUX IIEPEMEHHBIX

4. KpaTHble UHTETpabl

5. DneMeHTbl BEKTOPHOTO

aHaIn3a

P 3 3naer 1. HeompenemeHHbIi HHTETpa Kontponsuas pabora
OCHOBHBI€ 3TaITbl CXEMBI MIOTHOTO MCCIIeIOBAaHuUS (DYHKIIUI 2. OnpeneneHHbId 1 3.
HECKOJIBKHX TIEPEMEHHBIX; OTIPEEIICHNE HEONPEAEIEHHOTO, LYK(Y)-1.1 HECOOCTBEHHBII HHTErpai TecTrpoBaHHue — HE3aBUCUMBIH
OTIPEJIeNICHHOT 0, KPaTHBIX, KPUBOJIMHEWHBIX M TOBEPXHOCTHBIX YK)-L. 3. AuddepennmansHoe koHTpoas [JOKO
WHTErpajioB, UX (U3NYECKUI U TeOMETPUIECKHIA W.OTIK(Y)-2.1 ucumciaeHue QyHKIHH
CMBICIT;0CHOBHBIE IOHSTHSI BEKTOPHOTO aHaIM3a , HYOPMYJIBI ’ ' HECKOJIbKUX TIEPEMEHHBIX
5 > Y
I'puna, Octporpaackoro-I'aycca u Ctokca 4. KpaTHble UHTETpabl
5. DneMeHTsl BEKTOPHOTO
aHaIM3a

3. IlIkaJja oneHuBaHus

[Topsiiox opraHu3ani OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHUS B YHUBEPCUTETE PETIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucTteMa OlleHUBaHUS pe3yJIbTaTOB 00ydeHHs B TOMCKOM HonuTeXHHYeCKOM yHuBepcutere (Cucrema oleHuBaHuA)» (B ACUCTBYIOIIEH PEeIaKIINm).
Ucnonb3yercss OalabHO-pEeMTUHIOBAsl CHCTEMa OLEHUBAHHUS pPe3yJbTaToB 0oO0yueHHs. MToropas oueHka (TpaJulMOHHAs M JIUTEpHAas) MO BHUAAM
yuebHoil nesrenbHOCTH (M3yuyenue aucuumnud, YUPC, HUPC, kypcoBoe mNpOeKTHpOBaHME, MPAKTHKH) OIpeNeNseTcss CyMMOH OaijioB MO
pe3ysbTaTtaM TeKYyIIero KOHTPOJIS ¥ TPOMEKYTOUHOM aTTecTaliu (MTOroBasi peTUHTOBas olleHKa - MakcumyMm 100 6amioB).

PacnpeneneHHe OCHOBHBIX W AOIOJIHUTCIBHBIX 0annoB 3a OINCHOYHBIC MCPONPUATUA TCKYIIETO KOHTPOJIA H HpOMeX(YTOqHOﬁ arrecrainun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIIMHBI.

PCKOMCHI[yeMaH mKaJjla JJIs1 OTACIIIBHBIX OLICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOAHOT'O M TCKYIICTO KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
o Onpeﬂeneﬂue OLICHKH
3aJaHus TPAAMIHMOHHON OLIEHKEe
90%+100% «OTImaHOY OTnryHOE MOHMMAaHKE IPEIMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHBIE YMEHHS M BIaJJCHUE ONBITOM MPAKTUIECKON JIESTENbHOCTH,




HE00XOAUMBIE PE3yIIbTaThl 00y4IeHUs CPOPMUPOBAHBI, HX KAUYECTBO OLEHEHO KOJIHMYECTBOM OAIIOB, OIM3KUM K MaKCHMAIEHOMY

70% - 89%

«XOopouio»

I[OCTaTO‘-IHO IIOJTHOC IIOHMMAHHUE NIPEAMETA, XOPOIINE 3HAHUS, YMEHHUS U OIIBIT HpaKTI/I‘ICCKOﬁ JCATCIBHOCTH, HE0OXO0JUMBIC PE3yJIbTAThI
o6yqe}mﬂ C(bOpMI/IpOBaHLI, Ka4eCTBO HHM OJJHOTO U3 HHX HE OIICHCHO MUHHUMAaJIbHBIM KOJIMYECTBOM 0ajljioB

55% - 69%

«YIOBILY»

HpI/IGMJ'IeMOe NOHUMAaHUC MpeAMETA, YAOBJICTBOPUTCIIbHLIC 3HAHUS, YMCHUS U OIIBIT HpaKTH‘IeCKOﬁ JCATCIIBHOCTH, HGOGXO,HI/IMLIC PE3yIabTAThL
06y‘leHI/I$I C(i)OpMI/IpOBaHLI, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM GaytoB

0% - 54%

«HeynoBi.»

Pe3yJ’II>TaTI>I 06yquI/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[ITxana 115 OLIECHOYHBIX MEPONPHITHI dK3aMeHa

% BBINOJIHEHUS JK3aMeH, CooTBeTCTBHE
3aJJaH|il JK3aMeHa 0ama TpaHHHMOHHOﬁ OIICHKE O“peHeHeH“e OHenKH
90%+100% 18 +20 «OTnuuHO» OTin4HOE MOHMMAaHKEe NpeaMeTa, BCECTOPOHHME 3HAHUS, OTJIMYHBIE YMEHHS U BJIQJICHUE OIBITOM IIPAaKTUUECKOM NesITeNbHOCTH,
HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs CHOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMUECTBOM OaIIOB, OJIM3KUM K MAaKCUMaJIbHOMY

70% - 89% 14+ 17 «Xoporro» JlocTaTo4HO NOJHOE TIOHUMAaHHUE MPEAMETa, XOPOIIUE 3HAHNSI, YMEHHSI U OTIBIT IPAaKTHYECKOH JAeATEIbHOCTH, HEOOX0IUMBbIE
pe3yibTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HHU OJJHOTO U3 HUX HE OLEHEHO MUHHMAIEHBIM KOJINYECTBOM 0aJlJIOB

55% - 69% 11+13 «YIOBI.» [IpreMiemoe MOHUMaHKE IPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MPAKTHUECKON AEATEIIEHOCTH, HEOOX0IUMBIE
[pe3yIbTaThl 00ydIeHUs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MHHUMAIGHBIM KOJIMYECTBOM 0aJsIoB

0% - 54% 0+10 «HeymoBi.» PesynbraTsl 00y4eHHs! HE COOTBETCTBYIOT MUHHMAIBHO TOCTATOYHBIM TPEOOBAHMSIM

1. TlepeueHb THNOBBIX 33 IaHUH

OueHo4yHbIe le/lMele THIOBBIX KOHTPOJBbHBIX 3aiaHMil

MepONpUATHS
KontponbHa KonTtposbHas pa6ora Nel nmo teme «HeonpeneseHHbI HHTErpan
s pabota BAPUAHT Nel

[ 2. [Sin Sxdx. Y R —
V2x% +3 $/cos? 3x arctgxL+ x°)

s o 5. [XV1-x*dX. 6 [(1+x)sin2xdx.




OueHovHbIe
MepOonpusiTHsI

le/lMele THIIOBBIX KOHTPOJBbHBIX 33}]2Hl/lﬁ

xdx sin 4x Jxdx
7. . 8. 76dx. 9. [ ————.
(X+1)(x+3)(x+5) COS °X [\3 .4

KonTtposbnas pa6ora Ne2 no teme «OnpeaesieHHbII HHTErpasmn
BAPUAHT Nel

1
1.IQx+ﬁn2mdx 3. Iv4x—2dx
° bt

3
X dx
2. _[ Xe b [
5 . X% + X
1. BBILII/IC.HI/ITL HCCO6CTBCHHBI€ HHTCTpaHBI HNJIn yCTaHOBHTB Ux paCXOHHMOCTB:
2 x2dx In X4
a) I 2 I

> X°+4
2. Boruncauts mwiomaab GUrypsl, orpaHHYeHHON JTMHUSAMU:

a) y=x3, y=x% x=-2,x=1.
6) p=3-2c0s P, B=%

T
3. Boruucnute aauHy ayru kpuBoir  y = 1- InsinX, ot x =0 g0 x = Z




OueHovHbIe
MepOonpusiTHsI

le/lMele THIIOBBIX KOHTPOJBbHBIX 33}]2Hl/lﬁ

KonTpoubnast padora Ne3 no teme «KpaTHbie HHTErpaJib»
BAPUAHT Nel
1. U3meHuTtsh NopsaoK MUHTETPUPOBAHMUSL:

1 4-x
j dx j f (x,y)dy
0 x—4

2. PaccTtaBuTh TpaHMIIBI HHTETPUPOBAHUS

Jj f (X1 y)dXdy D: y=X, Y= 2X, X+y = 6
D
1. Haiitu momaas GUrypsl, OrpaHMYeHHON TUHUAMHI: X2 + y? —2x =0,

y=%x, y=0.

2. Haiiti 00beM Tema, OrpaHNYEHHOT0 YKa3aHHBIMU ITOBEPXHOCTSIMH:
x> +y?-8x=0, x*+y*=27% z=0.

3. Haiiti maccy Tena, OrpaHUYeHHOTO MTOBEPXHOCTSMU :
x?2 +72=1, y=0, y=1,ecmn p(X, Y,z) = k(x?+ y? + 7?).

KountpoabHnas padora Ne4 no reme «j1eMeHThI BEKTOPHOT0 AHAJIM32»
BAPHUAHT Nel
1. BeuaucauTh KpUBOJWHEHHBIN HHTETpan 1™ pona
j(1+x2)d|,me L:x2+y2=ay.
(L)
2. Bpruucnute padoty cuiioBoro moss. [IpoBepuTh 3aBUCUT JI UHTETPaJl OT TPACKTOPUH UHTETPUPOBAHUS?
Eciu He 3aBUCHUT, TO YIIPOCTUTH BBIYUCIICHUS.
_[(xy—l)dx +x?y’dy, rme L:AB; A(1,0); B(0,2).
(L)




OneHovHbIe IIpuMepbI THNOBBIX KOHTPOJIbLHBIX 3aJaHUIT
MepONpHUSATHS

3. BbluMcauTh HOBEPXHOCTHBIN MHTETpall H dS, rme S — 9acTh MIOCKOCTH
()
X+ Y+2Z=a, 3aKI04eHHas B IEPBOM OKTaHTE.

4. HaiiTi mOTOK BEKTOPHOTO MOJIst A=4i - 9]7 yepe3 BHELIHIOK CTOPOHY ITOBEPXHOCTH
napa6oson/ia Bpamenns Y = X° + 2%, orpaHnd. miockocTeio Y =4, mpn X <0,z >0,
5. A=(x+In|z)i +(y+h[x)]+(@z+h|yk. dvA=? ,rotA=2




OueHoYHbIe
MEepONPHSITHSI

IIpumepbl THIOBBIX KOHTPOJIbLHBIX 3aJaHAH

U3,

3AIAHME N9 Bapuanr 22
Heonpeaenenubiit unTerpan
sin 9z dz 3—2ctg® z
1. / 5+ cos? 9z . cos? s
/ F 4 e* dz
z Inz In’(Inz) ' Vet +1
[ z°dz f . dx
/ a3+ 5)1 6. / sin(1/z) =
/(1—2:2)2 dz dz
s A
;\3/5 J V/1-9z2% /1 — arcsin 3z
9. / .. - 10. [ 2% ¥/7z%—9dz
V3 + 5z? ; P
11. /(z‘z +3)-e ¥ da 12. /——-—“(“’S:) =
i cos zd
13. /(x+6)~costxd:l; 14. /?%
-z
15. /2’ cos 3z dz 16. /ln(:l: ++vVz2—4)dz
dz dz
17. 18. ——
/; z2 4 81':1}» 12 ,/ V1=8z — 4z°
10. j (z+4) zq 20. {6z —1)dz_
746z —a? Vz2+ 3z +8
91. / z —21';+1 P 99 /(z—l)dw
z3 4+ 222 4 z3 +/5_z
2.2 V)
23. /x'”‘“ g, JELYV LR,
823 — 125 z-(1+ vz)
23 — 522 + 5z + 23 dz
25 — dx 26. e
(z=1)(z+1)(z-5) V+1+1
/(14 Vz?) sl
27. / ( " da T
z?- Y= VZ+2++/z+6
z2 - 3dz : z2dz
29. - 30 s
. z J /(24 2%)3
ar T\
e T 2 e
- /cos3x sin’z = /COS g ) -
T T
. —_— 4.
- _/2sinz-—3cosa; § /4—}-d3uoszz
35. {/;in2 z cos® z dz 36. T j" r
2z L
37 B 38. /1:3 - arctg z dz

’ Je& —1




Ouenounsie IIpumepbl THIOBBIX KOHTPOJIbLHBIX 3aJaHAH
MepONpHATHS

3anAHME N 10 BapunanT 20

Onpesenennbiit uHTErpan

1. BEI9rcOuTh OnpefesiéHHble METEr DAL
4 1 2

1) /122‘/5@ 2) /\/(1—32)_3(1:; 3) /m(,,-+ 1+22)dz
 § ° LA

w2 1/2 4 0
dz zdz dz
9 [ 9 [25 0 [
5—3cosz zt -1 1+yz+1
0 0 -1
2. HaiiTu cpenHee 3HavueHne GYHKIMA B yKa3aHHBIX METEPBaNaX

1) y=cos®z, [0;7] 2) y= [0; 2]

e +1'

3. OL((’HMTI: 3HAYEHHAS HHTErpajlon
1

1)/ 2dz 2) /:1:2 Inz dz

1/e
4. VicenenosaTh Ha CXOOUMOCTE HeCOOCTBEHEbLIE WHTErDaJibl
oo 1
: da d
1) / T s a 2) /‘ dz
162441 J \/(2 4z)3
2
In(1
) ety 0 [
/ z (z+3) (z+6) J Gl

5. Haitu momans GUryphl, OrpaHMYeHHHON NRHASIME:
I =%,

o p=4cosp, z = Jcost,
1) Z:i ? 2 p = 6cos . 4 y =4dsintcos®t, t€ [0;7/2].
6. Haﬁ:rn 06BEM Terna, 06pa3oBaHHOTO BpalleHueM QUrypHl, OTPaHKTICHHOR
yxasanEpMz muanamu: 1) - Bokpyr ocu OX,  2) - Boxpyr ocx OY:
2 =4z/3 =
) y '34T/ ¢ 2) | y== +sin’z,
PE= 0<z<m
7. BRI9UCAATD [UIMHEL YT KPUBBIX ‘
z = €' (cost +sint),
1) L: | y=arcsinz + Vv1—22. ) L | g=e (cost —sint),

/6 <o < w/4

8. BeprukanbHas mIoTHHA MMeeT GOpMYy MOMYKpyra pammyca 3 m. Hairu
CWIIy DaBIEHUS BOMBI HA INIOTUHY.




Ouenounsie IIpumepbl THIOBBIX KOHTPOJIbLHBIX 3aJaHAH
MepONpHATHS

3AIIAHME N & * Bapmamr 13
d)yHKuuu MHOrMX nepemMeHHbIX

1. Haitta 7 m306pasuTs 061acTy onpeneneHus GyHKImia:

2 1
1 = In(5 — 102° — 2 = ——
2. HaitTr wacTHEe OPOM3BOAHBIE 2, ¥ 2, QYHKOuH
L) 2= -y’ 2) z=sin 2 23
T\3+2 Tz by :
o Y/ cos(3y — z?)
3 o cos 2z _ t ‘1 - 1 4) z= ("E y) = COS(
| £S48 gy-lnly ) 4 arctg 3v—< sinlny

1]

'
3. HaliTi wyacTHBIE IPOH3BOAHBIE Z; X Z,

CIIOXHON QYHKIER

Lo u—3y ’ dig v
= —_—— e u=2=¢ - = =
arctg (u)’ . & z3

4. HailTu Ipou3sBOOHYIO z;, ecn
z=+/A+ctg (zlny), rme z=T7% y=+1

2 0z dz
5. Haitu mpomsBomEEle — ¥ —00f\
oz dz

z=sin(\/zy —¢°), rme y=In(z?+4)
6. HaiiTi nponssennyio y' HesiBHOR dyHKnuu y(z), 3a0aHHOR BHIPAXEHTEM
2
1) 2y—y-277 =/(z—y)°

2
2) (%) —z /y = arcsin 3z

[sle4°8

7. HalTy 5acTHbIE NPOM3BOAHLIE 2, W Z, HeABHOH QyHKumU z(Z,y), 3a1aH-

HO¥t BEIDAXKEHHEM e*/® 4 cosz — dzytz® =0

8. Haittu mepsuiit dz m BTOpOit d*z uddepeHnnas: Gy KIER
z = +/In(z? — y?)

9. Cocrasuts YPaBHEHMS KaCaTeJIbHOM IJIOCKOCTH ¥ HODMAJH K IIOBEepX-
HocTR 2z = 4z + 24zy + 1137 + 64z + 42y + 55 B Touke Mo(—1; 1; z)

10. UccnenosaTs Ha skcTpeMyM byBKmmio  z = z° + ¢° — zy + 27




OueHoYHbIe

IIpumepbl THIOBBIX KOHTPOJIbLHBIX 3aJaHAH

MepONpHSTHS

3ADAHUE N 11 Bapumaar 24
KpaTHbie nnrterpansi

1. B mpoirmom maETerpasie / f(xsy) dedy meperTM X IOBTOPHOMY I paccTa-

(D)
BATE OpEeaesIihl METerpupoBaEma mo obmxacTtm (D), orpaHuwIeHHOM JIMEIVISIMTI:
1) yv = 12 — =2, Yy =23 — V12 — 2, = =0, (= > 0).
2) = |l=], 3y = S

2. sMeHMTE IDOPAMOK HMHTErPUPOBAHWS B WETerpasie

1/2 2z VZ 1 V3 V3 —=x==
7= fax [ sw ay+ [ ac [ s ay+ [ a= [ r@aw an.
) o s e =

1/2 « o

3. Hepe#ATr K TONAAPHBEIM KOOPAMHATAM ¥ BEIYMCITATE

//a:d:ndy, D :{x* +3y® < bz, = > O}.
oy
4. BeramcrimTe IDIOUIAXE PUTYPEHI, OrPDANNISHEHONR JITIEITTSIMIX
1Y zp=="2z v =x2 45, x =1, = = 3.
2) (22 4+ y2)5/2 — = . 4.
5. BeramcimaTE: MAaCCy IIACTHMHKM, 3aHMMalolrei obrsracTs (D), npm zamarsoix
TOBEPXHOCTHONM IIoTHocTH J(x3y)

1) D : {y = 4x + 6, xz — 227 — 1 = O. r = —1}%, ez m) = .
2) D= {g<z® 4y < 2u), S(xsy) = 3uy-
6. BanmcaTes TPOMHOM WHTErPAJI /f/ F(xs 5 =) dedyd=

(v)
B BHOE€ MOBTOPHOIO M PaACCTABUTE HOpPEAesibl METerpuposaHEma o obGrxactm (V),
OTrPAHUSICHHON MOBEPXHOCTIME:
1) =z = =2, 2 = y, r=4, y >0, == 0.
2) = 4y =4, y = xT2 + =2, 7 > O.
7. BpraucrmTEs O6BeM Teria, OrpaHMIeHHOr0 IIOBEePXEHOCTIMI:
1) =2 +y? +22=1, =2 +2° +2° =9, y<=x, y
2) z=4 —x% — 2, T4+ y=2, x>0, y=0, =z
8. BerymcimTe MACCy Teijia, 3AaHMMAIOIIero obijiacTs
V:{z? 4+ =2, =z 4+ 2z=2, gy =0, = 0F;
£

ecru zaxana oGBEMHAN IJIOTHOCTE Y(T;¥;2z) — ————_.
=2 =
\/; —+ 2
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IIpumepbl THIOBBIX KOHTPOJIbLHBIX 3aJaHAH

3AODAHUE N 13 Bapuanr 24

CKanﬂpHoe U BEKTOpPpHOEe noJsne

1. Ha.f_z'["rn paoTy CHmIIOBOIrCO IIOJIst
F((z; v) = {= + V=2 + v3); (v — \/5-2 —+ v2)} BOOEL AYTH IIJIOCKOMR
xkpupoxa L : = = 4cosit, y — 4sint, (z > 0; z => 0)
MCKAY TOIKAMX (4; 0) = (03 4).
2. HanT paGorTy CHMIIOBOTO IIOJIS F = Y - i+ z- ;—i— z -k BOOJIEL
noyrm xpuesot L : = — cost, Yy = —sint, =z =72, t € [0; =« /2].

3. Ha¥Ti DOTOK BEKTODPHOTO IIOJIa A gYepes IMOBEePXHOCTH S B CTOPOHY BHEIII-
Hel HOpMAaJIu

1) A={0; wm; 3z}, rme S— wUwacTs ILJIOCKOCTH Z + 2y + 2=z = 2,
BLIPE3AHHON KOOPDAUHATHERIMY IILNIOCKOCTIAMM.

2 A = (V2= — y+7:z:)-;+(cos z2+y)-;+(\/inw ~+ y—Sz)-k_:, roe S— Doi-
Hasi HIOBEPXHOCTE VCEUSHHOrO KoHyca z2 + y? = (xz — 5)%, = =1, = = 4.

3) A—=3zx2z-2—2x -7 +y- k, T Ime S— mosaHAasd DOBEPXHOCTL TeJia,
OTpPAHMYEHHOTO MOBEPXHOCTAMM +y+z =2, = =1, =0, v =0, =z = 0.

4. HaiirTy MOOYITE MEUPKYIISIOUMA BEKTOPHOrO HoJsz A BOonsL KoHTypa L

1y A= {(y—In{zx4 1)); (2 — cosy)},
L — saMKHyTas JIEH@AS Y = 2, T = Y

>

- 2 2
=y R e B = zt +y° + 2 =9,
D) A —=—yz i &z~ 4+ Ty -, L { ad g gy

vl

A‘— :c;:‘—i-y;—-i—z

~—— = = IO TEeH-
VT + 2 + =
IIHMANTBHBIM. B ciiydae HOJIOXHMTEJIBHOIO OTBeTa HAMTH erc NOTEeHIIMAJI.

5. IIpoBepuTh, GymeT™ JIixm BEKTOPDHOE IIOJIe

&)

6. IlocTPOUTE IIOBEPXHOCTH YPOBHS CKalIapHOro nois U (x; y; 2) = 2—(%
7. HatTm OpoOM3BOOHYIO CKAJIAPHOTO IIOJIS Ulx; y; 2) =20 —2/2
B Touxke Mp(—4; 3; 1) B manpasileHum: BexTOopa [ =50z + 7 — k

8. B Touke Mg(1;1/3; 1/+/6) maiTy yrosl Mex Ay BEXTODAMU — PDAaOUEeHTAM3
CKAITADHERIX TOITewr

U(xz;y;2) = =

xzyz’

Vizs;y; z) = 2 4+ 9y% + 6 =22
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OneHovHbIe IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHU
MepONpHUSATHS

Bomnpocsr:

J‘ 2,2x°
TecTuposan 1. NuTerpan paBeH

ue — .
X

nezasucumel | 1, € +C

1 KOHTPOJIb

LOKO (PT3 |, ge? 1C

u PT4)

1 .,

~e™ +C
3. 2

1 .2

~e” +C
4. 6 +

2x% +1
. (x* —4)(X* +1) o

2. Vkaxunre BCPHOC PA3JIOKCHUEC PALIMOHAJIBHOU ,Z[pO6I/I Ha CyMMY IIPOCTBIX ,Z[pO6eI/I C

HeonpeaeIEHHBIMU KO3 PUIIEHTaMU

2x% +1 A B
2_2)(x2 =2 T
1 (X =H(xX"+]) x" -4 x"+1

2x° +1 A B C
2 2 - + T2
o (X=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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le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

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

dx
3. Uurerpan ° 4C0SX+6sSiNX+5 pagen

N tg§+6—\/§
In
V21 tg;+6+\/§‘

+C

2

< +C
tg=+3
2. 92
X 3
2(t92+3)
— - 7 41C
3. 3

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

4. YKaxuTe u3 NpCAJIOKCHHBIX MMOJACTAHOBKY C IIOMOMIBIO KOTOpOfI MOKHO M30aBHUTCS OT HppauOHAJILHOCTU B

ISm

—_— X
2 ’
UHTETpaje (x+1)"- VX

1. Xx=t*-1
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le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

2 x=t*

tz_x+1

Cpennee 3HaueHUE QPyHKINN
f(x)= COS* X B IPOMENKYTKE
[-7/2:0]

paBHsETCA
HECOKPaTUMOW paliOHAILHON

BBOI[ YHCJIO0BOI'O OTBETA

1/2

(dpoOHble 3HaYEHUS BBOAUTD
1po6sio, Hampumep 17 / 6)

HUHTCTPUPOBAHUA 110 YAaCTAM B OIIPEACIICHHOM

6.ITocne mpumenenust GopMy bl 3 3 2 .
P dopny 1. Z%/x“ -Inx‘f—zj.i/;-dx,
1

2
3 2
UHTETpae f\/; -Inxdx  monyueno 2. 34 2 _ I 30 Ay
1 . x*In x‘l Ix-dx;
BBIPAXKEHUE '

3. 3%, ,
3. Z\/x_-lnx—z'lfx/?dx,

3 3%3x
4. Zi/x_“-ln x‘f _Z'[Tlnx dx -

7.06nacte unTerpupoBanus D orpannuena nuausimu Y = 1,y = X, X + Y = 4. PaccTaBbTe npeziesibl HHTerpUPOBAHUS
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le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

b d
Jay] f (y)dx

(oTBeT BBOAMTE O€3 CKOOOK Oe3 poOeoB)

a= Ortser: 1
b= Orser: 2
c= Otser: y
d= OtBer: 4-y win -y+4

8. HaitmuTe toromanb 001acTH, MPEICTaBICHHON Ha PHCYHKE

l.g :%+£ (npaBuNbHBbINA)

4
2. S=E+£
3 2
3. S:l-{—ﬁ
12 8
T 3
4. S :—+£
6 2
5. S:E+£
3 4
3 8

9.BBIUKCINTE KPUBOJMHENHBIA HHTETPaT j(y —1)dx + 5xdy no npsmoii L: y=4x+2 ot touku Mi(-2;9) 10 Touku
L

M2(0;8)

Otser: -46




OneHovHbIe IIpuMepbI THNOBBIX KOHTPOJIbLHBIX 3aJaHUIT
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10. Haiimure porop Bextoproro mojst F=(-3y+62)i+(3z+4x)j+(7x+6y)k
(oTBeT BBOAMTH Ge3 IPoOEsIoB, 63 3HAKOB «YMHOKHTBY», OPThI 0003HAYUTH CTaHAAPTHO: 1,j,K)

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

11. Haitaute mOTOK BEKTOPHOTO MOJIA

F=(y-22 — 2X)i + (X’ + 8y)j + (x1® — 22)k uepe3 BHEIIHIOIO TOBEPXHOCTH MUPAMHUIBI, OFPAHHYEHHOI
KOOPJIMHATHBIMH TIJIOCKOCTSIMHU M TUIOCKOCTBIO SX + Y + 62 = 30

I1=__600

12. Onpenenure Bux Bektoproro moms F= Y2 — (X 2+ y3)j+ z(3y? — 1)k
1. coneHOMgAIBHOE,
2. IOTEHITUAJILHOE,
3. rapMOHHYECKOE
4. obmiero Buna  (TpaBHIIbHBIN)

12. s pynkmun Z = Z(X;Y) u3BectHO
z,(M)=2,(M)=0
2, (M) =5; 2 (M) =1, z],,(M)=—2

Torma Touka M

SBJISIETCS] TOUKOW MUHUMYyMa

HE ABJISETCS TOYKOU KCTpEMyMa
SIBJISIETCS] TOUKOM MaKCUMyMa
ABJISETCS CTAMOHAPHON TOUKOM
HE SIBJIAETCS CTALIMOHAPHOM TOYKON
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DK3aMeH

[IpuMepbl 3a/laHUI Ha 3K3aMeH

Buser Ne X
1.IpOoMHOM MHTeTrpaJl B IOEeKapTOBOM U IIOJIAPHOM CUCTEMaxX KOOPIOMHAT.
2 .BrlUMCIIeHMe T[OTOKa BeKTOopa JYepe3 SBaMKHYTYKn I[IOBEPXHOCTH.
dopmysia OcTporpanckoro — I'aycca.
3.PewnTs MHTETPAJIE
3 1 X2
\/4—X2 0(5X +2)

4 . BEUMCJMTH [JIOWANb OUITYPH, OTPAHMUEHHOM JIMHMAMU

2y=\/§, 2xy =1, x=16.

5. PacCcTaBUTh NOpenejyiel UHTETPUPOBAHMA B IBOMHOM  MHTETpae
Lff@cyﬁkdy no o6nactu (D), orpanuuenHon mmHumamm Yy=5-X°, y=1
(D)

6.PaccTaBuTh, IOpeIesyitl  MHTEeTPUPOBAHMA B TPOMHOM  MHTEeTpaje

j”f(x;y;z)dxdydz no obmactu (V), oOrpaHMUYEHHOV MOBEPXHOCTAMMU

V)
a) z=+x*+Yy?; 6) z=2-x>—y?

B [IUWJIMHAPUYECKON CUCTEME KOOPIMHAT.
7.HamT mOTOK BEKTOPHOT'O II0JIA

A=(X=V)i+(2x+V)]j+(x*+2z+4)k
depes 3aMKHYTYIO OBEpXHOCTh X +2° =4, y=1, y=3
8.HaiiTy UMPKYJALMO [JIOCKOTO BekTopHoTo nona A=(X+2y)i+(y—X)j

2 2 _
BIIOJIb KOHTYypPa X“+y =9, 00XOoOMMOT'O B [IOJIOXUTEJIbHOM
HalpaBJIEHUM, MCIOJNb3yda QopMmysy I'puHA.
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le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

9.HanTy rpadMeHT CKaJIAPHOT'O II0Jig
2

U (Xx;y;2) =%— B Touke M, (L,-1;2).

[lepeyenpb BOIIPOCOB UL ITIOATOTOBKHU K craye audd.3adera (3K3aMeHa)

HeonpenejeHHbIi HHTErpaJ

Onpenenenue nepBooOpa3HON (YHKIUM U HEOIPEIEICHHOTO MHTErpajga, ero reOMETPUYECKUN CMBICI, KPUTCPH
MIPAaBIIILHOCTH Pe3yiIbTaTa HEOIpPEeAeIeHHOTO HHTETPUPOBAHUSI.

Tabnuila OCHOBHBIX HEOMPEACTIEHHBIX HHTETPAJIOB.

CBoiicTBa HEOMPENEICHHOTO HHTETpaa.

CBOICTBO HHBAPHUAHTHOCTH OCHOBHBIX (POPMYJT HHTETPUPOBAHUS. MeTo ] MoABeIcHUS 10T 3HAK auddepenHmmana.
MeTto uHTErpupoBaHus 1Mo 9acTsM. OCHOBHBIE THITHI HHTETPAIIOB, OEPYIIUXCSI METOIOM WHTETPUPOBAHHUS IO YACTSIM.

Merton 3aMeHbl NEPEMEHHONM B HEOMPEAEICHHOM HHTETpale. OCHOBHOW TIPHHIIMII BBIOOpA TTOIXOISIICH
moicTaHOBKH. CXeMa MPOBEICHUS 3aMEHBI TEPEMEHHOM.

AnreOpandeckye MOACTAHOBKY NIPU UHTETPUPOBAHUH HPPALMOHATIBHBIX (PYHKIUH.
Tpuronomerpudeckre MoACTAaHOBKY MPH WHTETPUPOBAHUU HUPPALIMOHATBHBIX (YHKIHA.

Cxema pa3JIoKEHUs pallMOHAIBHOM JpoOM Ha mpocTeiinine ciaraemble. HTerpupoBaHuME TMPaBWIBHBIX H
HETIPaBUIIBLHBIX APOOCH.

I/IHTerI/IpOBaHI/Ie TPUTOHOMETPUICCKUX (bYHKHHﬁ, YHUBEpCAJIbHAA U TAHI'CHIHUAJIbHAsA NOACTAHOBKHU.

Hebepymuecs uHTerpansl, UX IpUMEpHL.

OnpenesieHHBII HHTErPaJI
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l'lpumepl,l THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

CxeMa coCTaBJICHUS! MHTETPAJIbHOM CyMMBI U OIPEAEIEHHOI0 MHTeTpaja 11 NaHHOH (PyHKIMU B TaHHOM UHTEpBAJIe.
I'eomeTpuueckuii CMbICI ONIPEAEICHHOTO HHTErpaa.

Teopema CylecTBOBaHUS ONPENEICHHOTO HHTErpaa.

CBoiicTBa OnpeaeIeHHOTO HHTerpaa.

Teopema o cpegHeM 3HaUEHHUHU AT OMpeAeneHHoro nurerpaia. CpenHee 3HaueHue GYHKLIUHN B UHTEPBAJIE.

Teopema 0 MPON3BOIHON MHTErpaia MO MEPEMEHHOMY BEPXHEMY IpPEIEITy.

®opmyna Hetotona — JleiiOanna. CXoacTBO U pa3iuyune ONpeieIeHHOro 1 HEONpeAeIeHHOTO HHTETPaJioB.

MeToapl BBIYHCICHHS OINPEJEICHHBIX HMHTErpajoB (HEMOCPEJACTBEHHOE, HMHTETPHPOBAHHME IO YacTSAM, 3aMEHBI
MIEPEeMEHHOM).

Omnpenenenne HECOOCTBEHHOTO MHTErpana IO OECKOHEYHOMY IIPOMEXYTKY, €ro TI€OMETPUYECKUH CMBICIH.
CxoIuMOCTh HECOOCTBEHHBIX HHTErPAoB 1-TO poja, MpU3HAK CPaBHEHHS.

Omnpenenenne HeCOOCTBEHHOT'O WHTErpaia OT HEOrPaHUUEHHOH (YHKLUH, €r0 reoMeTprHYecKuid cMBICI. CXOJUMOCTh
HECOOCTBEHHBIX MHTETPAJIOB 2-TO poJa, IPU3HAK CPABHEHUSL.

DopMyIbl A BBIYMCIEHHS TUIOIAACH TUIOCKUX (uryp, o0beMOB Tell MO IUIOUIaJH MOMEPEYHOTO CEUYCHUS W Tell
BpALICHUS, JIUH YT IUIOCKUX KPUBBIX U ILIOIIAIEH TOBEPXHOCTH BPALCHUS.

[Ipumeps! pu3muecknx 3amad, pemIeHHs KOTOPBIX CBOJSATCS K BBIUYMCICHUSM OIPEAETCHHBIX WM HECOOCTBEHHBIX
UHTETPajoB.

DyHKIMHM HECKOJIBKHUX NepeMeHHbIX
[aiite onpenenenue npeaena (yHKINN HECKOIBKUX NEPEMEHHBIX.

Chopmynupyiite onpenereHine YaCTHRIX MTPOU3BOIHBIX IS (PYHKITUN HECKOJIBKUX ITePEMEHHBIX.
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le/lMele THIIOBBIX KOHTPOJBbHBIX 3al]aﬂﬂﬁ

Urto HazpIBaeTcsa quddeperinanoM QyHKIIMA HECKOIBKUX TIEPEMEHHBIX

B 4eMm cocTosT noctarounsle ycnosus auddepeHIpyeMocTH GyHKIMH HECKOIBKUX TIEPEMEHHBIX ?

Kak Haxogmsrcs yacTHBIE MPOM3BOAHBIE BBICIINX NOPAAKoB? ChopMynupyiTe yCIOBHS pPaBEHCTBA CMEIIAHHBIX

MIPOU3BOJIHBIX.

Kak nirytes kacaTenbHas IIIOCKOCTh M HOPMalb K TOBEPXHOCTH?

ChopmynupyliTe ompeneneHne 3KCTpeMyMma Uis (DYHKIIUM HECKOJIBKHX MepeMeHHBIX. KakoBel  HeoOXoanMeble

YCJIOBHSI €TO CYIIIECTBOBAHUS?

CdhopmynupyiiTe JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHHS AKCTpEMyMa ISl QYHKIUH ABYX MEPEMEHHBIX

IIpuBenuTe cxeMy HaXOXICHHUS HAUOOJBIIETO U HAMMEHBITIETO 3HAYCHUS (DYHKITUH B 3aMKHYTOH 00JIacTH.

KpaTHble HHTErpaJibl

Cxema coCTaBIIeHHsI HHTETPAIEHOW CyMMBI ISl QYHKIIUY ABYX IMEPEMEHHBIX B TaHHOW TUIOCKOM 00JIacTH.
OmpeneneHue TBOMHOTO UHTETPAIa H €T0 TEOMETPUIECKUAN CMBICIT
OCHOBHBIEC CBOWCTBA JBOMHOTO MHTETPAJIA.

ChopmynupyiiTe TeopeMy O cpeaHeM 3HaueHMHM (QYHKUMH B IUIOCKOH o0nactu, chopMmyiIupyiTe ee
Tr€OMETPUYECKUN CMBICIL.

[loHsiTHE MOBTOPHOTO HHTETpaja, BHIOOP TMOpSAAKA HHTETPUPOBaHUs. BblumMcieHue ABOHHOTO HWHTErpajia B
JIEKAPTOBOM CHUCTEME KOOPUHAT.

3aMeHbI IepEeMEHHBIX B JIBOWHOM WHTerpaie. SIkoOuaH rnepexona OT AeKapTOBBIX KOOPAMHAT K OJSPHBIM.
Cxema mepexo/ia B IBOWHOM HHTETPAJIC OT JIEKAPTOBBIX KOOPUHAT K TOJISIPHBIM.
[IpunoxeHus: ABOMHOIO UHTETpaa.

Cxema cocTaBJeHHS MHTETPAIbHOW CyMMBI i (YHKIMH TpeX MEPEeMEHHBIX B HEKOTOPOH O0JIACTH TPEXMEPHOTO
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MPOCTPAHCTBA.
OnpezeneHre U 3aNUIIUTEe OCHOBHBIE CBOMCTBA TPOMHOIO HHTETpaa.

Teopema o cpeiHEM 3HaUYE€HUH B TPOMHOM HHTETpale.

CxeMa BEIYHCIICHUS TPOHHOTO HHTETpasia B IEKAPTOBOM CHCTEME KOOPIUHAT.

@dopmyrna 3aMeHBl IEpeMEHHBIX B TpOHOM wuHTerpaie. SkoOuaH mnepexofa OT AEKapTOBBIX KOOPJIMHAT K
HWITMHIPUYIECKUM U CHEPUIECKUM.

Cxema mepexojia B TPOWHOM HHTETpalie OT AEKAPTOBBIX KOOPAMHAT K IMIIMHAPUIECKIM U CHEPUIECKIM.
ITpunoxenust TPOMHOTO UHTETPAJIA.

CxansipHOe M BEKTOPHOE I0JIe
Omnpenenenne ckansipHoro nois. [IpuMeps! ckpansspHBIX MOJEH.

Omnpenenenne MPOU3BOJHON CKAJSIPHOTO TOJA MO HampaslieHHIo, ee Qu3ndeckuil cMbica. PopMylia BEIYUCICHUS
MIPOM3BOAHOM 110 HANpPaBJIECHUIO.

[lonsTre rpaanenTa ckamsipHOro nojs. CBs3b BEKTOpa-TpaueHTa ¢ IPON3BOIHOM IO HAMIPABIECHHIO.
Onpenenenue BeKTOPHOTo nojsl. Pu3ndeckue mpruMephl.

Omnpenenennie U GopMyiia BEIUMCICHUS OTOKA BEKTOPHOTO IMOJISl B BEKTOPHOH M KOOPIUHATHON PopMax.
[lonsiTre AMBEpPreHIINN BEKTOPHOTO N0, ee pu3ndeckuii cMpici. Dopmyina s BEIYUCIECHUS TUBEPTEHITHH.

®opmyna Octporpaackoro — ['aycca B BEKTOPHOM M KOOpAWHATHOW (hopMax Jisi BBIYMCICHUS TIOTOKAa BEKTOPHOTO
MOJIs Yepe3 3aMKHYTYIO TIOBEPXHOCTb, PU3MYECKHN CMBICT POPMYIIBL.

@U3NYECKUNA CMBICI HUPKYJISILIUY HA IPUMEPE BEKTOPHOT'O MOJII CKOPOCTEN YaCTHL TEKYILLEH KUIKOCTH.
Omnpenenennie U GopMyJia BEIYUCICHHS TUPKYJISIUHA BEKTOPHOTO IMOJISl B BEKTOPHOM M KOOPAMHATHOH (popMax.

IlonsTue pOTOpa BEKTOPHOTO MOJIA. <I)0pMyJ1a HaxX0XACHUA poTopa.
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e @opmymnsr Ctokca u ['prHA, UX CMBICI.

¢ [lorennumanbHOe 10JIE, MOTEHIIMAT U €r0 HaxokAeHne. CBOMCTBa MOTEHIIHATBFHOTO MOJIS.
e ConeHousanbHOE M0JIE, TOHATHE BEKTOPHOM TpyOku. CBOICTBA CONEHOUAATBHOTO MOJIS.
e ['apMOHHMYECKOE BEKTOPHOE I0JIE U €T0 CBOMCTBA.

e Onmneparop ['ammibrona. 3anuck ¢ moMoIpio orneparopa I'amuiapToHa nuddepeHnnanbHbIX BEKTOPHBIX Ollepannui
MEPBOTo MOpPsIIKA.

e Omneparop Jlamraca, rapMoOHHUYECKUE (DYHKITUH.

2. MeToanuecKkue YKa3aHud 110 nmpoueaype ou€cHuBaHus

OueHovHbIe MEPONIPUATHS IIpoueaypa npoBeicHUs OLICHOYHOT0 MEPONPHUATHS U HE00X0JHMbIe METOJUYECKHE YKA3aHUS

1. Kontposbnas padota B cemecTpe CTyIeHTBl BHIMONHAIOT 5 KOHTPOJBHBIX pabOT, COAEpKaHWE KOTOPHIX OXBATHIBAET BCE pa3feiibl
muctuIInHbl.  KaxkmoMy cTyneHTy BblmaeTcs cBoil BapuaHT. KoHTponbpHBIE paOOTBHI TPOBOAATCS B  YaChl
MIPAKTHYECKUX 3aHATHH. 3a KaKAYI0 KOHTPOJBHYIO pabOTy MaKCHMANbHBIN Oalll OmpenemnseTcss B COOTBETCTBHE C
PEUTHHT-TITIAHOM JUCLUTLTHHEI.

Kputepun oueHKu 3a1aHUA:

Banibl 3a KOHTPOIBHYIO pabOTy MOJIy4YalOTCsl yMHOKEHHEM MaKCUMAJIbHOTO Oaia, peayCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEHTHUHI- NIJIAHOM, Ha JOJI0 BEPHO BHIIOJHEHHBIX 33JJaHUH.

2. na3 B cemectpe ctyaeHTsl BeIONHIOT 5 1/13 o BceM paszaenaM MporpaMMsl JUCHUIUIMHEL. Y KaXKJOrO CTYJCHTA B
rpynmne cBoif Bapuant W13, Homep BapraHTa COOTBETCTBYET MOPAAKOBOMY HOMEPY CTyIEHTa B CITUCOYHOM COCTaBe
o) 100158

[IpenonaBarens obecrieunBacT CBOEBPEMEHHOE MOJTyYeHHE CTyieHTaMu BapuanToB /I3, a Taxxke

MIPEIOCTABISAET AIEKTPOHHYIO CChUIKY Ha cOopHUK N/13. Bece U13 pa3memnieHs! B 37IEKTPOHHOM Kypce o
JTUCIUITIINHE.

W13 BBIMONHAIOTCS B OTACIBHOM TeTpaau, mpu opopMIICHIH KaXJI0TO 3a1aHusl 0053aTeIbHO YKa3bIBACTCSI €ro
HOMeEp, MPUBOJIUTCS KPATKO YCIOBHE KaKJOTO 3aMaHus. Perenne KaxIoro 3a1anusi JOIDKHO OBITh TOAPOOHBIM, C
BKJIIOYEHHEM MTPOMEXKYTOUHBIX Pacu€ToOB, pacCy KACHNUH, TOSCHEHHH, C YKa3aHHEM HCIIOIb30BAHHBIX METOI0B U
¢dopmyn. U/I3 mpoBepsieT npenoaaBaTesb, BeAyIInil pakTuueckue 3auaTus. CTYIeHTHI JOJDKHBI BRITONIHUTD W13
JI0 KOHTPOJIbHOM paboThl o TeMe. 3a kaxaoe M /13 BeicTaBs0TCs 0auTbl, MAKCUMAITBHBINA 0aJUT yKa3bIBaeTCs B
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pEUTHUHT-IIIIAHE.

Kpurepun oneHKH 0JHOI0 3aJaHHA:

3amaHue CYNTAETCS 3a4TEHHBIM, €CITH BBIITOJIIHEHO O0JIee MOJIOBUHEI 33/1aHUi
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILACTCs CTyACHTY Ha JOPabOTKYy.

CTyneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIC 33a/IaHUS U CAaBaTh Ha MIOBTOPHYIO MPOBEpPKy. [IpenomaBarens
MOJXKET YUYEeCTh UCIPABICHUS U JO0ABUTH OAJLIBI K TIPS ITIM

TectrpoBaHue — HE3aBUCUMBII

koHTposs [TOKO

B cemecTtpe crymeHTH TpoxomaT naBa pyOexHBIX TecThpoBaHus (PT3 m PT4) Bo BpeMs KoH(EpeHI-HEIETn B
CepenrHe M KOHIIE TEKYILIero ceMecTpa COINIacHO pacmucanuio. PyGexxnoe tectupoBanue (PT) mpoBomurcs B
KoMIIbIoTepHOH (hopme B on-line pexume. IIpogomxurensHocTs TecTHpoBaHus — 90 MuHyT Oe3 mepepbiBa. OTCUET
BpPEMEHU HA4YMHAETCsl ¢ MOMEHTa Bxoja cTylaeHTa B Tect. MHCTpyKTax, MpeAllecTBYIOUIUI TECTHPOBAHUIO, HE
BXOJUT B YKa3aHHOC BPEMI. CTYIICHT MOXKET 3aKOHYHTH BBITTOJIHEHNE TecTta J0 UCTCUCHUA OTBCZIéHHOFO BpPEMCHHU.
PT naueneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OLCHKY 3HAHW, YMEHUHA W BIIAQJCHUH, MOMYYEHHBIX CTYACHTaMH 32
OTIpeeNICHHBIH IPOMEXYTOK 00yUYEeHUSI.

Kaxxnmprit BapuaHT OmieTa MOACTHUPYETCS KOMIBIOTEPOM IO 3aJaHHBIM pa3zeiiaM XUMHH U comepkuT 20 3amaHui.
CTyI[eHTI)I BHOCAT OTBE€TbI B KOMIIBIOTEP, HO BCC€ PCHICHHA MW IMNOACHCHHA IMPOBOAAT Ha 6yMare. ITo oxoHuyanuu
TECTUPOBAHMS MPENOJABATENIO BBIJACTCA MaTpHlla OTBETOB M CYMMAapHbIM peWTuHr 3a TecT. OOcyxkaeHne
PEe3yAbTaTOB TECTUPOBAHUS IPOBOAUTCSI HA KOHCYJIbTALIUH.

KpuTtepuu oieHKH 0JJHOTO 3a/IaHUS:

® 33 KaX/0€ NPaBUIILHO BHIIIOJHEHHOE 33JaHUE BBICTABIACTCS | TECTOBBIN Oail;
® 33 HETPaBWJIHHO BBHINOJIHEHHOE MJIM HEBBIIOJIHEHHOE 3a/laHue BhIcTaBisiercs: 0 6aos;
e JUIA 3aJaHuil ¢ BBIOOPOM HECKOJBKUX HMPAaBUIBHBIX OTBETOB, 33/IaHM HA COOTBETCTBHE M yCTaHOBJICHHE
MOCIIE0BATEILHOCTH IPELYCMOTPEHO YACTUYHOE OLICHUBAHHE.
MaxkcuManbHBIN CyMMapHBIA TECTOBBIN Oat 3a kaxaoe PT cocrapnser 15 6amios.
3a 2 wemenmu n0 PT cTymeHTHI MOTYT O3HAKOMHTCS C JEMOHCTPAIIMOHHBIM BapHaHTOM oumera, KOTOpBIi
pacmonaraetcss Ha caidte http:/exam.tpu.ru B pasznene «MepomnpHuATHS», ¥ MOXET OBITh BBHIOJHEH KaXIbIM
CTYAEHTOM HEOIrPaHHUEHHOE YHCIIO Pas.

OK3aMeH

DK3aMeH OCYLIECTBIISIETCS B COOTBETCTBUU C [lonoxkeHneM o MpoBeACHUH TEKYIIETO KOHTPOJIS U
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npoMexxyTouHoi arrectauuu TIIY Ha sk3amene cTyieHTY BbLIAIOTCS OMIICTBI, BKITIOUAIOIINE TEOPETUUSCKHE
BOIIPOCHI U MpaKTH4ecKue 3a1anus. [Ipenogasatens, MpoBepuB paboTy, B X0/1e YCTHOM Oeceabl o CTYICHTOM MOXKET
3aJaBaTh BOIIPOCHI 110 CAMOMY OMJIETY, a TaKXKe JOIOJIHUTEIbHbBIE BOIPOCHI II0 TEOPUH U NpakTHKe. B utore cryneHt
HabWpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuMaiabHO 20 OamtoB. OreHKa 3a AUCIUIUINHY (hopMUpYeTCs KaKk UTOTOBas
3a pabOTy B CEMECTPE U 3K3aMeH B COOTBETCTBHUE C IPUHSATON IIKAJION OICHUBAHUS.

CTyneHTsl, He CIaBIIe YK3aMEH B CECCHOHHBIN IMEPHOJI, MOTYT TIEpeCIaTh €r0 B TIEPHOIBI TUKBHUIAIIAN
3a/I0J5KEHHOCTEHN B COOTBETCTBUE C ACUCTBYIOIIEH MPOLIETypOH.

B cootBercTBUU ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep>KIeHUH U BBEJICHUU B ICHCTBUE
«CucTeMbl OLIEHUBAHUS PE3yJIbTaTOB 00yueHHsI B TOMCKOM MOJIUTEXHUYECKOM yHHUBepcuTeTe» u Ne59/0x
OO0 yTBep)KI€HUU U BBEICHUH B JieiicTBUE HOBOW penakiuu «llonoxeHns o mpoBeIeHUH TEKYILEro
KOHTPOJISL U TpoMexyTouHol artectaiuu B TITY» sk3amen no ¢u3uke npoBoauTcs B yCTHOM popme.
CryneHTy BbIAAETCS 3K3aMEHALMOHHBINA OUJIET, COAEePIKALINI TEOPETUYECKHE BOIPOCH], KaUeCTBEHHBIE U
KOJIMYECTBEHHBIE 3a1a4un. Kaxkprit Bompoc Omiera oreHuBaThes 6amiom (Bcero no oumety 20 6amios).
DK3aMeH IPOXOIUT B YCTHOM hopme.

CornacHo HIKajibl OLIEHUBAHUS PE3YJIbTaTOB

18-20 6a0B (OTIMYHO) - BCECTOPOHHME 3HAHMSA, OTIMYHbIE YMEHHUS U BJIajIeHHE OMBITOM IIPAKTHYECKOH IeATeTbHOCTH,
HE00XOAUMBIE PE3yIbTaThl 00y4eHUs CPOPMUPOBAHEL;

14-17 6ammoB (X0OpOIIO) - JOCTATOYHO MOJTHOE IIOHIMAaHUE ITPEIMETa, XOPOIITNe 3HAHUS, YMEHHUS U ONBIT IPAKTHICCKON
JEeSTETFHOCTH, HEOOXOJMMEIE Pe3yIbTaThl 00yUeHHS C(OPMHIPOBAHEL,

11-13 GamnoB (yZIOBJIeTBOpI/ITeJIBHO) - IIpueMJIEMOC MIOHUMAaHMUE NPEAMETA, YAOBICTBOPUTCIbLHBIC 3HAHUS, YMCHUS U
OIIBIT MPAKTUYECKOH JIESITEIHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl 00ydeHUs CHOPMUPOBAHBI;

0-10 6amnoB (HEYOBJIETBOPUTEIBHO) - pe3yabTaThl 00yUeHHS HE COOTBETCTBYIOT MUHMMAJIBHO J10CTATOUHBIM
TpeOOBaHUSIM.

PC3yHLTaTBI HpOMG)KyTO‘-IHOfI aTTeCcTalluu O(bOpMJBIIOTCH BCAOMOCTBIO 1 BHOCATCA B 3a4YCTHYIO KHHUXKKY
oOyyJaronierocs.




