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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvza 51.0.08.06 BeKTOpHbBIN ¥ TEH30pHBIN aHaIM3 OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HaHus 6 obaacmu
¢usuxo-
mamemamuyecKux u
(unu) ecmecmeeHHbIx
Hayk e c¢pepe

cgoell
npogeccuoHanbHou
desimesibHOCMU;

6a3oeble 3HaHUs 8 obracmu
usuko-mamemamuuecKkux u
(wiu) ecmecmeeHHbIX HAYK 8
cpepe cgoetl
npogeccuoHabHoU
dessmeabHOCMU

meopemuyuecKue noA0HCeHusl,
meopeMmbl 8eKMOPHO20 AHAAU3A,
npasuna npeobpazoeaqus
MEeH30PHbIX 8eUYUH, c8olicmea
u npasuna obpaujeHus ¢
meH3opom Jlesu-Husuma u
meHn3zopom Kponekepa,
onpedeneHust U cnocobb!
pacuema zpadueHma cKaaspHol
¢yHKyuu, ousepeeHyuu u
pomopa 8eKmMopHo20 Noss.

dopmMmupyeMble IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: AydumopHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb OCcHOBHble KOHMpOo/bHasi paboma 3quém:

KoumposnbHble
80NpOCh!
3aoauu

3. CTpyKTypa U cojep)KaHHe AUCIUILTUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

ouHas
O0wyasi TPy/|0eMKOCTBb, 3.€. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHC/Ie
ay/iMTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIUOHHOr'0 THUIA 16
- 3aHATHUS CEMHHAPCKOI'0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoTh) 32
- KCP 1
caMocTosTe/IbHasA padoTa 23
IIpomexyTouyHas arrecTanusa 0
3auér

3.2. CozepxaHWe JUCLUIIIMHbI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HaumeHoBaHue pa3/ie/ioB ¥ TeM AWCLIAIUIMHbI Bcero B TOM UMCIIe
(acen) KonTakTHas pabora (pabota Bo
B3alMO/IeHCTBUY C IIperio/jaBaTesnem),
Yyackl U3 HUX
3aHSTHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3anATUA THIA o0yuatoLyerocs,
JIEKLJMOHHOTO | (TIpaKkTHueckue | Bcero “acel
THUMa 3aHsATHs/nabopa
TOpHbIe
paboThI), Uacel

o} o} 0 o] 0

8 8 8 8 8
1. BekropHas anre6pa. IToHsTHe TMHEHHOr0 (BeKTOPHOr0) POCTPAHCTBA.
JIuHeliHasi 3aBUCUMOCTb BEKTOPOB. Pa3sMepHOCTE 1 6a3Kc BeKTOPHOIO
MpOCTpaHCTBa. JlekapToBa cucTeM KOOpAUHAT. CKaysipHOe, BEKTOPHOEe U 9 2 4 6 3
CMelLIaHHOe MPOU3Be/ie sl BeKTOPOB. [Ipeobpa3oBaHre KOMIIOHEHT BEKTOpA
TIpY NIOBOPOTE CUCTEeMBbI KOOp/MHAT. MaTpulija MOBOPOTa U ee CBOMCTBa
2. TensopHas anrebpa. Onpegenenvie Tenzopa. Panr Tensopa. CrioxeHue,
YMHO>KeHHe TeH30poB. CBepTka. CKa/sIpHOe YMHOKeHHe TeH30poB. Teopema 10 3 4 7 3
JlefleHust
3. IlpunoxxeHust Teopuu TeH30poB. CUMMeTpHs TeH30pOB. IHBapHaHTHOCTh
TEH30PHBIX COOTHOLLEHUH. TeH30p NossipU3aLy, TeH30p MeXaHUUeCKUX
HarpsDKeHWH, TeH30p MHepLwy. ['JlaBHbIe OCH ¥ I7IaBHbIe 3HaueHHs TeH30pa. 24 5 12 17 7
Ten3opHas NOBepXHOCTh. VIHBapHaHThI TEH30POB BTOPOrO PaHra.
W3orponHbie TeH3opbl. TeHzop JleBu-Uueura. BektopHoe, 1BolHOE
BeKTOPHOe U CMelllaHHOe TIPOU3Be/ieHus B TeH30pHOM (opme
4. TensopHsble nosist. ['pagueHT, potop u AvBepreHnyst. [TousaTus
MOTEHLIMaIBHOTO U BUXpeBoro noJjied. JuddepeHiiyanbHble onepanyy 2-ro 91 4 10 14 7
ropsifika, onepatop Jlaraca. ViHTerpasbHble TeOpeMbl BEKTOPHOI'O aHajIM3a.
BekTopHBIe ToXXzecTBa
5. KpuBonuHeiiHble cucTeMbl KoopiuHaT. KpuBo/vHeliHbIe cCUCTEMbI
KOOpJMHAT, chepHUecKre U IWIMHIPUYeCcKHe KoopauHaThl. KoaddurmeHTs! 7 ) 9 4 3
Jlame. MeTpuueckuii TeH3op. AkobuaH. [uddepeHipanbHbie ornepaTopbl B
KPHBOJIMHEHHBIX KOOpUHaTax
Arrecranus 0
KCP 1 1
HWtoro 72 16 32 49 23

CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. TToHsiTHe TMHEHHOTO (BEKTOPHOTO0) ITPOCTPaHCTRA. JIMHelHasi 3aBUCUMOCTb BEKTOpPOB. Pa3MepHOCTh M 6a3uc
BEKTOPHOT'0 NMPOCTpaHCTBa. [lekapToBa cucTeM KoopAuHaT. CKajisipHOe, BEKTOPHOE U CMeLlaHHOe
TIpou3Be/ieHHst BeKTOPOB. [Ipeobpa3oBaHie KOMITOHEHT BeKTOpa IPU MTOBOPOTEe CUCTEMbI KOOpPAWHAT. MaTpuia

TIOBOPOTa U ee CBOMCTBA

2. Onpepenenue TeH3opa. Panr TeH3opa. CiioxkeHue, yMHOXXeHUe TeH30poB. CBepTka. CKayisipHOe yMHOXeHHe

TeH30poB. Teopema feneHus

3. CummMmeTpHs TeH30pOB. VIHBapHaHTHOCTh TEH30PHBIX COOTHOLIEHHWH. TeH30p Mossgpu3aluu, TeH30p

MeXaHH4YeCKHX HaHpH)KEHHﬁ, TE€H30p MHEPLHU. I'/1aBHBIE OCH U TJIaBHbIE 3HAUYEHUS TeH30pa. TEH30pHa$I

[IOBEPXHOCTh. MIHBapUaHThI TEH30POB BTOPOro paHra. M3oTpornHsle TeH30psl. Tensop Jlesu-Yusura.

BekTopHOe, BOIHOE BEKTOPHOE U CMeIllaHHOe NTPOM3Be/ieHHs B TeH30pHOM (hopme
4. 'pafiieHT, poTop U AvBepreHLus. [ToHATUS MOTeHLMaNbHOrO U BUxpeBoro noneil. uddepeniyansHble




oriepaiuu 2-ro nopsika, orepartop Jlariaca. iHTerpansHbie TeopeMbl BEKTOPHOTO aHanM3a. BekTopHbie
TOXK/IeCTBA

5. KpuBomHeliHbIe CUCTEMBI KOOPUHAT, Cheprueckue U [WIMHAPHUUECKUe KoopAuHaTel. KoadduimeHTs
Jlame. MeTpuueckuii TeH30p. SIKo6uaH. [IuddepeHiiaibHbie OrTepaTophbl B KPUBOIMHEHHBIX KOOPAUHATAX

4. YueGHO-MeTOfUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommxcs

CamocrosTenbHasi paboTta oOydaroL[uxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [/l TeKyIlero KOHTPO/Si U MPOMEXYTOUYHOM aTTeCcTaly 10 WTOraM OCBOEHUS AUCLIUTLIMHBI
MPUBEIeHHBIM B TI. 5.

st obecrieueHUs: CaMOCTOATeTBHOM PabOThI 00YUaIOIUXCS UCITIO/Ib3YIOTCS:

- 3JIEKTPOHHBIN KypcC "BeKTopHbIi U TeH30pHbIN aHanu3" (https://e-learning.unn.ru/course/view.php?
id=11196).

Wuble yuebHO-MeToAMUeCcKre MaTeprasibl: MakcumoBa .M., ManbimieB A.U., Tenexxuukos A.B.
OCHOBBI BEKTOPHOTO ¥ TEH30PHOTO aHasm3a /151 pu3nkoB. YuebHoe nocobue. H.HoBropog;
N3patensctso HHI'Y. 2022. 125 c.

5. ®oHJ OLEHOYHBIX CPEJCTB //Isi TeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U MPOMEeXYTOYHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOAI/IMBIC AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUN
TEKYyIIero KOHTPOJIA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBsbIe 3a/jaHuA (OI[EHOUHOE CPEJCTBO - AYAUTOPHAsA KOHTPO/IbHasA padoTa) /i/ish OLeHKH
copmupoBanHocTu KomnereHiuu OITK-1:

BapmuanT 1
3ajanue 1
1
B ucxonno# cucteMe koopauHaT 3a1aH Bektop A; = | 0 |. B cucreme
-1
KOOPJHMHAT, IIOBEPHYTOH OTHOCHTEIBHO HCXOIHOH BOKpyr ocu Ox Ha
2
T I w
YTOT —, 3a/laH BEKTOp B; =| 1 |. Haiinute cBepTKYy A) By
0
3ajanue 2
1 0 1 1 0
Hamprtensoper T, =| 1 1 2|, 4,=/ 2 |u B, =|-2
-1 2 0 -1 1

Brerancnure CBEPTKU:
L. Bygy; + 24,4, BB,
2. SplApS e, + 4,T,4,)

n* ji*'n



3agaHue 3

Brrunciurs:

1) grad (r - (d,7)*), (@ - mocTosunbIA BeKTOD)
2) div (7//r2 + a?)

3) rot (&' - 6_"’2;”’2)

BapuanT 2

3ananue 1

1 2 4
B ucxonnoli cucreMe KoopAauHAT 3aJlaH TeH30p Ajr = (2 0 0 )

4 0 -2
Brranciure ero KOMIIOHEHTBI B CHCTEME KOOPJIMHAT, IOBEPHYTOH

¥ o
OTHOCHUTEIIFHO HUCXO0HOI BOKPYT ocH (Jy Ha yTol >

3aganve 2
0 1 -2 2
Hanbr Tensopel I, =| 1 0 —11u D, =| 1
2 1 0 -2

Brmaucinure cB CPTKIH:
I. D,D,D, +3D,T,

n* nm
2. S.ﬂr’kTKjDi - Sp(DmDn)

3ananue 3

Bberunciute:

1) grad (tg(d,r)), (@ - mocTosHHBI BEKTOP)

2) div (@ - (&@,7)*/r)

3) rot (7 - (@,7)")

Kpurtepuu oneHuBaHus (OL[eHOYHOE CPe/ICTBO - AYANTOPHAsA KOHTPO/IbHasA padoTa)



O1jeHKa

Kpurepuu orjeHUBaHUS

3a4TeHO

OO0yuaeMblIii yCITenHo pemu 6o0/1ee TIOOBUHBI 33/]a4 U3 KOHTPOJILHOUN PaboThI

He 3a4UTeHO

OO0yuaeMblil YCTIELTHO PELIN/ MeHee MOJIOBHHBI 3a7lau U3 KOHTPOJIbHON PabOThI

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH

aTTecTalyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTeHI[UI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUH B
HeB03MOKHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHbIX o rporpamMme obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
N TpeboBaHUI. MOJTOTOBKHU TIpeBbILIAOLIe
3HaHUN [Jony1eHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyeHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBI® Perens! HpOBaHBbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHusl. BCE OCHOBHbIEe
o CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3afa4yu C 3a7auu C
OLIeHUTb Ha/TMuKe 3aJauM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbI
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
oLIMbKU 3a[jaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu perennn Nmeetcsa [Ipopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHCTp
6a30BbIX CTaH/,apTHBIX MHHUMalbH | TPUPOBaHbI | TPHUPOBaHbI | TPHUPOBAHBI | WPOBaH
HaBBIKOB. 3a7iay He bIii Habop 6a3oBble 6a3oBble HaBBIKU TBOpUYECKUM
HeB03MO>KHOCTb MIPOZIEMOHCTPUD | HaBBIKOB HaBbIKY TIPY | HaBLIKY [IPY | IIpU MOJXO0J, K
OLIEHUTDb Ha/lMuue | OBaHbl 6a30Bble | AJist pelLleHrnn pelLleHnn pelLleHrur peLleHHI0
HaBBIKOB HaBBIKU. VIMenu | peleHUst CTaHZAPTHBI | CTaHJApTHHI | HeCTaHAApT | HeCTaHJApTHBI
BC/Ie[ICTBHE MecTo rpyObie CTaHJAPTHBI | X 3a71a4 C X 3azau 6e3 | HbIX 3a71au X 3a7au
OTKasa OLIMOKM X 33/ia4 C HEKOTOPBbIM | OLIMOOK U 6e3
obyuarolerocs ot HEKOTOPbIM | U HeJloueTOB onboK U




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH

NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi

OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».

3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3aYTeHO
TJI0X0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX

OIl€eHUBAHUA:

5.3.1 TunoBble 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/ibHbIe BOMPOCHI) A/l OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1.

Nk WwWN

3anuimrTe IPsIMOM M 00paTHBIN 3aKOH Mpeobpa30BaHKs KOMIIOHEHT BeKTOpa IPH MOBOPOTe JieKapTOBOH
CUCTEeMBI KOOpJUHAT.

CdopmynupytiTe npaBuio JiHILITeHA.

Kakue TeH30pbI Ha3bIBalOT CUIMMETPUYHBIMU; aHTHCUMMETPHUYHBIMU?

YTO MO’KHO CKa3aTh O COOCTBEHHbIX 3HAUEHUSIX CUMMeTPUYHOro TeH3opa 11 panra?

ITpuBeuTe nprMepsl U30TPOIHLIX TeH30pos I, 11, III paHros.

[ns yero Hy>keH TeH30p MHepLMU? Kakue y Hero cBoiicTBa?

[aiite onpesiesieHye rpajiieHTa CKalsipHOTrO, IUBEPreHLMM U pOTOpa BEKTOPHOI'O 10J151 Uepe3 oreparop
«Habsa».

8. Kakwue 1osst Ha3biBalOT IIO0TeHa/IbHBIMU; BI/IXPEBLIMI/I?

9.

5151 uero Hy>kHbI K03 duLeHTs! Jlams?

Kpurepuu oueHuBanus (o1jeHoOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)



OueHka Kputepun onieHuBaHUs

3a4YTeHo OG6yyaeMmblii TIPaBUILHO OTBeTH/I O0j1ee, YeM Ha MOJIOBUHY KOHTPOJIBHBIX BOTIPOCOB

He 3aUTeHO OquaeMblﬁ TMpaBUJIBHO OTBETW/I Me€Hee, UeM Ha IT0JIOBUHY KOHTPOJIBHBIX BOITPOCOB

5.3.2 TunoBble 3ajaHus (OL[eHOYHOE CpPeJACTBO - 3ajauu) /J/is OLeHKH C(hopMHPOBaHHOCTH

komneTtennuu OTTK-1

3agaua 1.
0 -2 1
B ucxonmuoli cucteMe KoopauHat 3ajiad TeHzop Ci, = | 2 0 3).B
-1 -3 0
CHCTeMe KOOPJHHAT, [IOBEPHYTOH OTHOCHTEIIBHO UCXOIHOH BOKPYI OCH
—2
T
Oz na yron 3> 3371aH BEKTOP F}.’ =|( 0 |.Bsrucaure F;Ci,Fy.
3
3azaua 2.
1
B ucxonHoi cucreme koopauHar 3ajaH Bektop A; = | 0 |. B cucreme
-1
KOOpJIMHAT, IIOBEPHYTOH OTHOCUTENIBHO HCXOJHOH BOKpYr ocH Ox Ha
2
m v
YTOJl —, 3aJIai BEKTOP ij = | 1 |. Hatinute cBepTKY A) By .
0
3agaua 3.
1 2 4
B ucxonnou cucreme xoopauHat 3ajgaH TeHszop Ay =2 0 O
4 0 =2

BriapcinTe ero KOMIIOHEHTHI B CHCTEMe KOOpAHHAT, HOBGpH}(TOﬁ

V) w
OTHOCHUTEILHO UCXOIHOM BOKpYT ocu (Jy Ha yroia >

3agauva 4.
-1 2 3
B ucxommoii cuctemMe koopaunat 3amaH Tenszop A, = 2 0 1
3 1 0

Brouucimre ero KOMIIOHEHTBI B CHCTeEME KOOpAHHAT, HOBepHYTOﬁ

v s
OTHOCHTCIIBHO HCXOJHOH BOKPVI' OCH Ox Ha ¥rol ;



3agaua 5.

I 2 5

Hampr Temsopst T, =14 6 -2,

2 1 -3
Breruncaonre CBEPTKH:
L. Sp(];}zrzcskk — & A.i)

mmn

2. 4, Tye,, + B, A5 T,
3azaua 6.
1 1
Jlanet Temsoper: Cpj = | 1 2
2 -1

Brauciure CBEPTKU:

1) Sp(&ijirim + Fij + Fji)
2) CrjCriFjwersw

3azmaua 7.
0 1 -2
Haner Temzoper I, =| =1 0 -1
2 1 0

Brmucioure CBEPTKI:
1. D,D, D, +3D,T,

n=nm

2. EUkT}\jDi - Sp(DmDn)

3agaua 8.

'S

Haner Tensoper M, =

— = o
g
—_ =

Brmauciure CBCPTKH:
L. 4,8, + €M
2. Sp(S; My 4 A, + 1554,

3agauva 9.

2
up, —=| 1
-2
0
nd4 =1
4



1) grad (r - [@,7]?), (@ - nocTosnubIi BeKTOD)
2) div (F/r* + d/(d,T))

3) rot ((-F+ a - e_"’f“)

3aziaua 10.

1) grad (r*- @) (@ - nocrosinuelit BekTOp)
2) div (7 (@,T) - cos(a - 1))

3) rot (7 - sin(a,r))
3azaua 11.

1) grad (ch(r - (a,7))), (@ - mocTostHHLI BeKTOP)
2) div (a@- ((@,7)* + 1))

3) rot (r'- sin*(d,r))
3agaua 12.

1) grad (sh(a/r)), (@ - nocrosinubIl BeKTOP)
2) div (7- (r* + a?)'/?)

3) rot (@/(r? + a?))

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kpurepuu onjeHuBaHus

3a4TeHO OO0yuaeMmblIii ycIienHo pei/ 6o/ee TIOOBUHBI 33/jau U3 KOHTPOJIBHOM paboThI

He 3auTeH0 |OOyuaeMbId YCIEITHO Pl MeHee MOJIOBUHbI 33/1a4 U3 KOHTPOILHOM paboThI

6. YueGHO-MeTOfMUEeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/1s1)



OcHOBHasi uTeparypa:

1. MakcumoBa "'amHa MuxaiiioBHa. OCHOBBI BEKTOPHOTO Y TEH30PHOT'O aHasu3a [yt (Gr3UKOB : yuel.
riocobue / I'. M. MakcumoBa, A. 1. Mansites, A. B. Tenexxuukos ; HHI'Yum. H. Y. JlobaueBcKoro. -
Hwxuuiit Hosropog, : M3a-so HHI'Y, 2022. - 126 c. - ISBN 978-5-91326-780-1., 100 3k3.

2. BatbirvH Bnagumup Brnagumuposuy. COOPHUK 3a/1ad 10 371eKTPOJAMHAMUKe U CrieliiaaTbHON Teopuu
OTHOCHUTEJILHOCTH : yuel. rocobue. - 13z, 4-e, mepepad. - CII06. ; M. ; KpacHozap : Jlans, 2010. - 480 c. :
un. - (Yuebnukw j1s By3oB. CrieljianbHas uTeparypa). - ISBN 978-5-8114-0921-1 : 728.20., 40 3k3.

[ononHuTebHAs TUTEpaTypa:

1. Bopucenko Anekcanap VMiBaHoBWY. BeKTOpHBIV aHaIM3 U Hauasia TeH30PHOT0 UCUMc/ieHus : [yuel.
rocobue J71s CTyIeHTOB BTY30B]. - 134, 3-e. - M. : Briciiias mikoma, 1966. - 252 c. : uepr. - 0.63., 7 3k3.
2. Kounn Hukonaii EBrpadoBru. BekTopHOe HcuKc/ieHre U Hauyasia TeH30pHOro ucuucienust. - U3a. 9-e.
- M. : Hayka, 1965. - 426 c. : ueprt. - 1.90., 4 3k3.

3. Amen3aje FOcud AmeHoBuu. Teopust yrpyrocTH : yue0. /151 CTYZeHTOB MeX.-MaT. (pak. yH-TOB. - 3-e
u3[., Ao1. - M. : Briciias 1mikona, 1976. - 272 c. - 37.52., 6 2K3.

4. JleBuu Benuamun I'puropbeBuu. Kypc Teopetrnueckoit ¢hby3mKy : A1l pu3.-TeXH. BY30B U ak. : B 2 T.
T. 1 : Teopus 3neKTpoMarHUTHOrO 1ossi. Teopusi oTHocuTenbHOCTH. CTaTUCTHUeCcKast (pusurka. - M. :
Hayka, 1962. - 695 c. - 1.30., 12 5k3.

5. Bynak bopuc MuxaiinoBruu. KpaTHble uHTerpasibl v psiibl : [471s1 pus. u pus.-mart. pak. yH-ToB]. - M. :
Hayka, 1965. - 607 c. : c uepT. - (Kypc BbICIIeli MaTeMaTUKK U MaTeMaTHUueckou ¢u3uku / nog pen. A. H.
TuxoHoBa [u Ap.]. BbIm. 2). - 1.20., 16 3K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JUCLUITUHBI):
He uicnionesyetcs

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayJUTOPUU [ijis TIPOBeJieHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MPOrpaMMOM, OCHal[eHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
CpeJCcTBaMH 00yUeHUs.

[TomerrieHus: A1 CAaMOCTOSITENTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[MporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mo HampaBieHHRO
noaroroBku/crieianbHOCTU 03.03.02 - dusuka.

ABTtop(b1): Tene>xxHukoB Anekceld BasieHTUHOBUY, KaHUJAT (GH3UKO-MaTeMaTUUeCKHX HayK.
Perjen3eHT(b1): MasnbiieB AnekcaH/ip AJieKCaHPOBUY, JOKTOP (M3UKO-MaTeMaTUUeCKHUX HayK.

3aBenytomuii kageapoii: bypaos Braaumup AHaTonbeBUY, JOKTOP (DU3UKO-MaTeMaTUUeCKUX HayK.



ITporpamMmMa oob6peHa Ha 3acejaHuM MeToAnueckou komuccuu ot 09.01.2024, nmpotokon Ne 6/H.
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