KoMI/IeKT OLIeHOYHBIX MATEPHAJIOB 110 JUCHUILIMHE
«BeKTOpHBIN U TEH30PHbIH AHAJIHU3)

3agaHus 3aKpbBITOro THIIA

3agaHus 3aKpbHITOrO THIIA HA BHIOOP NPABUJIBLHOIO OTBETA

1. YkaxuTe TOXIACCTBEHHO BEPHOE PABCHCTBO:
A) @b =alb)
b) 6-5:‘5“5‘c0sa

B) i-b :‘Zz‘l;‘sina

r) a-b=a|+[p|

IIpaBunbHEBIN OTBET: b

Komnerennuu (maaukaropsl): OITK-1, OIIK-5.

2. YKaXuTe TOXJAECTBEHHO BEPHOE PABEHCTBO:
A) [axb|=|alp)
b) ‘Zz X l;‘ = ‘Zz”l;‘cosa

B) |a xg‘ = ‘Zi“l;‘sina

) [axb| =[] +[p|

[IpaBunbHbIN OTBET: B

Komnerennuu (uaaukaropsl): OITK-1, OIIK-5.

3. YKaxuTe TOXACCTBEHHO BEPHOE PABEHCTRO:
A) divrot F = -1
B) divrot F =0
B) divrot F =1
I) divrot F =2
[IpaBunbHbIN OTBET: b
Komnerennuu (naaukaropsl): OITK-1, OITK-5.

4. YKaxXuTe TOXJIECTBEHHO BEPHOE PABEHCTBO:
A) rotgradp =i
B) rotgradp =
B) rotgradg = k
I') rotgradp =0
ITpaBunbnsiil otBet: OIIK-1, OIIK-5.



Komnerenuuu (MHAMKATOPHI):

BaHaHlflﬂ 3aKPbBITOI0 TUIIA HA YCTAHOBJICHUEC COOTBECTCTBUA

1. YcTanoBuTe mpaBUIIbHOE COOTBETCTBHE. Kak oMy 351ieMEHTy JIEBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPABOTO CTOJIOIIA.

[TepBoe o6o3HaueHUE

Bropoe o603HaueHmE

1) grade A) V-F
2) divF B) V-Vg
3) rotF B) Vo
4) Agp ) VxF
IIpaBUIBHBIN OTBET:
1 2 3 4
B A I b

Komnerennuu (maaukaropsl): OIIK-1, OIIK-5.

2. YcTaHOBUTE MPABIIIBHOE COOTBETCTBHE. KaK10My 3J1IEMEHTY JIEBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPABOTO CTOJIOIIA.

Oneparus HaumenoBanue
1) grade A) Porop
2) divF b) [I'pamuent
3) rotF B) Omneparop Jlamnaca
4) Ag I') JluBepreHmus
[IpaBUJIbHBIN OTBET:
1 2 3 4
b I A B

Komnerennuu (maaukaropsl): OITK-1, OIIK-5.

3. YcTaHoBuTE MpaBUIbHOE COOTBETCTBUE. Kaxx oMy 311€MEHTY JI€BOT0 CTOI01a
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOT0 CTONOLIA.

JleBas yacTthb

[IpaBas yacth

D) [[[divFav A HodS
14 S
2)  [[rotFdS b)  —{FxdS
S S
3)  [[[rotFav B) §Fdl
V !
4)  [[[gradpdV I)  {Fds
V N
[IpaBUJIbHBIN OTBET:
1 2 3 4
I B b A




Komnerennuu (maaukaropsl): OIIK-1, OIIK-5.

4. YcTaHOBUTE MPABMIIBHOE COOTBETCTBHE. KaK10My 3JIEMEHTY JIEBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPABOTO CTOJIOIIA.

Onepanus Bripaxkenue
1) A) oF OF, oF
grad @ x4+ +—=
ox oy Oz
2 b OoF . -~ (OF _
) Ao ) (oF, OF, ”(an_anj” , _OF
oy 0Oz 0z Ox ox Oy
3) ~ B) Odp- Op- O¢-
i i+ +—k
divF o oy’ e
4) B, ) 6% 0% 0
rot F' (2p + f + (20
ox~ oy~ oz
IIpaBUJIBHBIN OTBET:
1 2 3 4
B I A b

Komnerennuu (uaaukaropsl): OITK-1, OITK-S5.

3agaHusi  3aKpBLITOr0O THNA  HAa  YCTAHOBJIEHHE  TNPaBUJIbHOM
N0CJIeA0BATEIbHOCTH

1. PacnionoxuTe BENMYHUHBI B IOPSAJIKE BO3PACTAHUSA:
A) ‘5? + 1212‘
B) 37 +4j|
B) \7] — 24k \
I) [157 -8

ITpaBunbnsiii otBeT: b, A, I, B
Komnerennuu (maaukaropsl): OIIK-1, OITK-5.

2. Pacrionoxure 3HaueHus |grad ¢| B mOpsiaKe BO3pACTAHKS:
A) p=3x+4y
b) p=5x+12z
B) p=7x-24z
I =15y -8z
[IpaBunbnbiil otBET: A, b, I, B
Komnerennuu (uaaukaropsl): OITK-1, OITK-S5.



3. Pacnionoxure 3Hauenns div F B HOpSIKe BO3PACTAHMS:
A F=xi+yj—zk
b) 13:3x17—yj+521€
B) F:3xl7+2y]+zlg
) F=2xi+3yj-2zk

[IpaBunbnsiil otBET: A, I, B, b
Komnerennuu (naaukaropsl): OIIK-1, OITK-5.

4. Pacnionoute 3HaYCHUS ‘rot F ‘ B [IOpPsIAKE BO3pacTaHuUs:

A) F=yi-xj

B) F=yi—-2x]

B) F=2i-3j+5k
) F=yi

[IpaBunbnsiii otBeT: B, I, A, b
Komnerennuu (uaaukaropsl): OITK-1, OITK-S5.

3ajaHnsi OTKPHITOTO THIIA

Saz[amm OTKPLITOI0 THUIIA HA TOIIOJTHCHHUE

1. Bektop rpaaneHTa XapakTepU3yeT BEIUUUHY U HaWCKOPENIIETO
BO3pPACTaHUs CKaJISIPHOTO MOJIA.
IIpaBuibHBIN OTBET: HAPABJIICHUE
Komnierenuuu (MHAMKATOPHI):

2. Oyukuus @ Takas, yto A@ =0 HazpIBaeTcs

IIpaBUIBHBIN OTBET: TAPMOHUYECKOU
Komnerennuu (naaukaropsl): OITK-1, OITK-S5.

3. Pe3ynbraToM BBIYMCICHMS OIEpAlMU HAJl BEKTOPHBIM IOJIEM, HA3bIBA€MOI
, SIBIIIETCA CKAJSIPHOE MOJIe, XapaKTEePU3YIOIIEe IJIOTHOCTh MCTOYHUKOB
HCXOJTHOTO BEKTOPHOTO MOJIA.
[IpaBUIBHBIN OTBET: JUBEPrEHIIUEN
Komnerennuu (uuaukaropsr): OIIK-1, OIIK-5.

4. Pe3ynbTaToM BBIYKMCIICHUS ONEPAIlMU HaJl BEKTOPHBIM IOJEM, Ha3bIBAEMOI
, SIBIIIETCA BEKTOPHOE IMOJIE, XapaKTEPU3YIOUIEe IUIOTHOCTh 3aBUXPEHUU
HCXOIHOTO BEKTOPHOTO MOJISI.
[IpaBUIBHBIN OTBET: POTOPOM



Komnerennuu (maaukaropsl): OITK-1, OIIK-5.

5. Teopema CBSI3BIBACT MEX]y COOOM 3HauY€HHE MOBEPXHOCTHOTO
MHTErpajia BTOPOro pojia U 3Ha4eHHE KPUBOJMHEWHOIO MHTErpajia BTOPOro poja.
[IpaBunbHbIil oTBET: CTOKCA
Komnerennuu (naaukaropsl): OIIK-1, OITK-5.

3ajaHus OTKPBITOI0 THIIA C KPATKUM CBOOOIHBIM OTBETOM

1. Beruncnuts gradx’y’z.
[TpaBunbHbIA OTBET: 2xV°zi +3x°y°z ] + x°)° k
Komnerennuu (maaukaropsl): OITK-1, OITK-5.

2. Berauciauts div(xy321T +x°yzj-x"y’2’ 12)

[TpaBunbHeIA oTBET: V'z +2x°yz —5x°y°z*

Komnerennuu (uaaukaropsl): OITK-1, OIIK-S5.

3. Beruucnuth rot(yf — x])

[IpaBuibHBIN OTBET: — 2k
Komnerennuu (uaaukaropsl): OITK-1, OIIK-S5.

4. Kax Ha3bIBaeTCs TeopeMa, KOTopas CBSI3bIBA€T HMHTErpajg Mo o0bemy OT
JVBEPIrE€HIUH BEKTOPHOTO MO C IIOTOKOM 3TOrO TIOJISI 4Yepe3 ITOBEPXHOCTb,
OTPaHUYMBAIOILYIO JaHHBI 00beM?

ITpaBunbHbIil oTBET: ["aycca-OcTtporpaackoro
Komnerennuu (uaaukaropsr): OIIK-1, OIIK-5.

5. UeMy paBHa BaJIEHTHOCThH T€H30pa R;f ?

[IpaBusnbHbBIN OTBET: 3
Komnerennuu (naaukaropsl): OITK-1, OIIK-5.

3agaHus OTKPBHITOTO THIIA ¢ PA3BEPHYTHIM 0TBETOM

1. Beruncnuth  poTOp MO CKOpOCTEW  aOCONMIOTHO  TBEpPAOrO  Telna,
BpAIAIOIIETOCS BOKPYT HEMOABUXKHON TOYKH C YIJIOBOM CKOPOCTh @) .

IIpuBecTy paclIMpeHHOE PEIICHUE.

Bpewms BeinmonHeHus — 15 MuH.

OxuaeMblid pe3yabTar:

HaitneMm BeipaxxeHue i moJist CKOPOCTEN B 3aBUCUMOCTH OT IOJIOKEHUSI TOUKU

F=xi+yj+zk:



i j ok
—f— - a o, |0 0|, |0 O, -
i(7)=ox7 =|o, o, ol|=|" i — J+ Mk =
y oz X z x oy
X y z
= (a)yz— 10, y)7+ (a)zx—a)xz)] + (a)xy —a)yz)l;.
Berauciaum porop:
i j k
rotii(r) = 9 9 9 =
ox oy 0z
0ZI-0.y OX-0ZI OY—0zZ

= 5(%)’ - a)yz)—g(a)zx ~—w.z)|i +

= (o, +wx)7+(wy +a)y)]+(a) + o )EzZ(T)
[IpaBunbHBIN OTBET: 2@
Komnerennuu (uaaukaropsl): OITK-1, OITK-5.

2. ToyeuHbI 3apsl ¢ HAXOOUTCA B TOYKE 7,. BBIUHUCINTL IUBEPIEHLUIO

AIIEKTPUYECKOTO MOJISI 3TOTO 3apsiia B MyCTOW YaCTH MPOCTPAHCTRBA.
[IpuBecTr pacIMpEHHOE PEIICHUE.
Bpewms BeinonHenus — 15 MuH.
OxuaeMblid pe3yabTar:
Pemienue:
CornacHo 3akony Kynona

-1 q
‘E‘—ngop,

— 2 2 2 = s —: 7.
e R:‘r —ro‘:\/(x—xo) +(y—y,) +(z~2,), F=xi +yj+zk —pamayc-
BEKTOP TOYKH, B KOTOPOW PACCUUTBLIBAETCS I10JIE.
DIIeKTpUYECKOE T0JIE 3aps/ia HAIPABJIEHHO OT TOUKHU 7, B TOUKY 7 . EMUHWYHBIN

BEKTOD 3TOI0 HAIPABJIECHHUS MOXKET ObITh BEIYMCIIEH KAK
. r—r
e=—".
‘r — ro‘
CreoBaresbHo, 3aKk0H KylloHa MOXKHO 3alKcarh B BEKTOPHOM BUJIE
~ 1 - F—r
E(F) 4 5=-_14 0

B 4re, R*  4re, F-7l

6



COCTaBJ'I}IIOHII/IC 9TOI0 MOJIsA UMCIOT BU !

E (x,y,2)=—1— ) =
47, [(x—x, F + (=, F +(z- 2, P ]
E(x,y,z)z q ] Y= .
' 47, [(x—x, F + (v -y, +(z -2, P ]
Ez(x,y,z): 9 _ 7 % —
47, [(x—x, F + (v -y, ¥ +(z -2, P ]

Bprauciaum yacTHbIe IMPOU3BOJIHELIC:

oE. ¢ 1 —
ox  4re, [(x —x, )2 n (y _— )2 + (z -z, )2 ]3/2
4 3 —x, ) :
478 [x—x, F + (=2 + (-2, F ]
GEy _q 1 _
w47 e, 4 (-3 N 4 -2,
g 3r=n)’ .
478 (x—x, ¥ + (=3, + (=2, [
OE. q 1 _
0z 4re, [(x —x,) +(y=y,) +(z-z2,) ]3/2
q 3(2 -z, )2

470 (=, F + (3, F + (=2, [
Beluncnum TUBEPreHIUIO IIPU 7 # 7y .

~ OE
divE = o, +—+ o, _
ox oy Oz
q 3

478, [(x—x,  +(r=,F +(z=z,F ]
3¢ (x—x) +(r- yd @ 2)  _
47y [(x—x,F +(r=y,F + (=2, ]
q 3 _
478, [(x—x,  +(r=,F +(z =z, )]
9 3 ~0.

R S R

[IpaBunpHsIil oTBET:
Komnerennuu (naaukatopsr): OIIK-1, OIIK-5.




3Kcnepmoe JaKJIIoMCcHHE

Ilpencrapnennsiii  KOMIUIGKT OLIEHOYHBIX MAaTEpHalIoB M0 JAMCLMIUIHHE
«BexTopHbIii H TeH30pHbIi ananu3» cootsercTByeT Tpebopanuam GI'OC BO.

Ilpeanaraembie oueHouHbie MaTepHalbl ajeKBaTHbl LENAM M 3aaayaMm
pealn3allii OCHOBHON npogeccHOHaNbHOH 06pa3oBaTesbHOM MPOrpamMMBel 10
HanpasieHHIo noarorosku 01.03.03 MexaHnka H MaTeEMaTH4ECKOE MOAICTHPOBaHHE.

BHbl OIEHOYHBIX Cpe/ICTB, BKIIOYEHHbIE B NIPEACTaBIeHHBIA (OH/I, OTBEYAIOT
OCHOBHbIM NpuHIHMnaM GpopmupoBanns GPOC.

Pa3paboranHbie ¥ npeacraBleHHBIE LU 3KCNEPTHU3bl OLIEHOYHBIE MaTepHAIIBI
PEKOMEHIYIOTCS K HCIONb30BaHHIO B IpOLECCe TOArOTOBKH 0OyYaromuxcs I10
YKa3aHHOMY HalpaBleHHIO.

Ipencenarens y4eOHO-MeTOAHYECKOH KOMHCCHH

WHCTUTYTa KOMIbIOTEPHBIX CHCTEM H
HHGOPMALHOHHBIX TEXHONOIHH Berpora H. H.




JIHcT H3MeHeHHii H JonmoJTHeHH

Ne

BHuAn! nononHeHui U
H3MEHEeHH

Jlata 1 HOMep npoTokona
3acefiaHHs Kaeapbl
(kadpenp), Ha kOTOPOM OBUTH
paccMOTpeHE! H 0106 peHEI
H3MEHEHHS H JIOTIOJHEHHA

[Nonnuce
(c pacirugpoBKoit)
3aBe/yloulero kapeapon
(3aBemyromux kademapamu)

JIONMONHEH KOMILIEKTOM
OLIEHOYHEIX MaTepHAaoB

NPOTOKOJ 3aceqaHHs
Kadeapsl NPHKIATHOM
MaTreMaTHKH Ne

or_ 24.02,202¢

B.B. Maungnii
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