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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)

¢usuxo-
mamemamuyecKux u
(unu) ecmecmeeHHbIx
Hayk e c¢pepe

cgoell
npogeccuoHanbHou
desimesibHOCMU;

uzuKo-mamemamuueckux u
(wiu) ecmecmeeHHbIX HAYK 8
cpepe cgoetl
npogeccuoHabHoU
desimesbHOCMU

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 6eKmopHO20 No/A.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: AydumopHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb OCcHOBHble KOHMpOo/bHasi paboma 3quém:
3HaHus 6 obnacmu 6a3o0eble 3HaHUs 8 0baacmu meopemuuecKue NoA0HCeHUsl, 3adauu

KoumposnbHble
80NpOCh!

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 10 2 4 6 4
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 11 3 4 7 4
JlefleHust
3. IlpunoxxeHust Teopuu TeH30poB. CUMMeTpHs TeH30pOB. IHBapHaHTHOCTh
TEH30PHBIX COOTHOLLEHUH. TeH30p NossipU3aLy, TeH30p MeXaHUUeCKUX
HarpsDKeHWH, TeH30p MHepLwy. ['JlaBHbIe OCH ¥ I7IaBHbIe 3HaueHHs TeH30pa. %6 5 12 17 9
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 17 4 10 14 3
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:
OneKTpOHHBIE KYPChI, CO3/JaHHBIE B CUCTeMe 3/IeKTpOHHOT0 00yuenust HHI'Y:

BekTopHbIM M TeH30pHbBIM aHanu3, https://e-learning.unn.ru/course/view.php?id=11196.

WHble yueOHO-MeTO[UUECKHEe MaTepHaIb:
Makcumona I''M., MansbiieB A.U., Tenexxuuko A.B. OCHOBbI BEKTOPHOT'O ¥ TEH30PHOI'O aHa/iM3a
11t pusukoB. YuebHoe mocobue. H.HoBropoa: M3parensctBo HHI'Y. 2022. 125 c.

5. @®OoHA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBsbIe 3a/jJaHNsA (OLIEHOYHOE CPeJCTBO - Ay JUTOPHasi KOHTPO/IbHAsi padoTa) /15 OL[eHKH
chopmupoBanHocTu KomnereHuu OTIK-1:

BapwuanT 1
3apanue 1
1
B ucxonnoi cucteMe koopAuHAT 3a1aH BekTop A; = | 0 |. B cucreme
-1
KOOD/IMHAT, TMOBEPHYTOM OTHOCHUTEIHLHO HCXOJHOH BOKpPYT ocu Ox Ha
2
o i w
YIOll —, 3a]laH BEKTOp B; =| 1 |. Haiinure cBeptky Ay By.
0

3ananue 2



I O
Hanbr Tersopsr T, =| 11
-1 2
Brraucmute cBepTKH:
L. Byéy; +24,4, B, B,

(= S
.
I
(R
S
R
I
|
I~

2. SplApS pey, + 4,T,4,)
3aganue 3
BbruniciuTe:

1) grad (r - (@,7)*), (@ - nocrosnHbIl BeKTOD)
2) div (F/v7? + a?)

3) rot (5 - 6_"’2']”'2)

Bapuant 2

3ananue 1

1 2 4
B ucxomHoOl cucTeMe KOOpOWHAT 3allaH TeH30p Ajp = (2 0 0 )

4 0 -2
BerucmuTe ero KOMIOHEHTHI B CHCTEME KOOpIHHAT, HOBepHYTOﬁ

v T
OTHOCUTENHHO UCXO IHOM BOKPYT ocH (Jy Ha yTo >

3azanue 2
0 1 -2 2
Hanbr Temsopsl I;; =| =1 0 -1 |n D, =| 1
2 1 0 -2

BRIUHUCINUTE CB CPTKHU:
1. D,D, D, +3D,T,

n-nm

2. gUkTKjDi o Sp(DmDn)

3agaHue 3

Brrunciure:



1) grad (tg(a@,7)), (@ - nocroanubIi BeKTOP)
2) div (@- (3, 7)*/r)

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

Kpurtepuu onieHMBaHus (OL[eHOYHOE CPe/ICTBO - AyAMTOPHAsA KOHTPO/IbHasA padoTa)

OueHka Kputepun ouieHnBaHvis

3aUTeHO OO0yuaeMbIii yCIenHo pemua 6o0/1ee TIOIOBUHBI 33/]aU U3 KOHTPOJIBLHOUN PaboThI

He 3auTeHO0 OOydYaeMblil yCITEIIHO PeLIn/T MeHee TIOJIOBUHBI 33/lau M3 KOHTPOJILHOM paboThl

5.2. OnxcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XXyTOUYHOMH
arrecranyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTEHI[HI

Yposen
b
chopmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IJI0X0 X0poIIo OTJIMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHTe/IbHO XO0pouIo
OCTH
KOMIIeT
eHIUH
(uHAMK
aTopa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHHs
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
- - 3HaHWM B
3HAHUMN MuHuUMa/bH | 3HAHWH B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. . JIOMyCTUMBI | COOTBETCTBY obneme, .
3HaHUU HIKe " [o1eM 3HaHUH B
HeB03MOXXHOCTb 1 ypoBeHb oL1eM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHug OLIeHUTb TMOJTHOTY . 3HAHWM. rnporpamme yIoLemM
o TpeboBaHUI. MOArOTOBKU TIpeBbILIAOLIe
3HAHUI [Homny1ieHo MO/ArOTOBKH riporpamme
Nmenu mecto . JonyieHo M IIpOrpammy
BCJIE/ICTBHE MHOT'0 . JonyieHo TMO/IFOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuatorerocs ot ommrbok Herpy06bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemonc | Ilpogemonc | Ilposemonc | IlposemoHc S y—
TPUPOBaHbI TPUPOBaHbI TPUPOBaHbI TPHUPOBaHbI poA p
OTcyTcTBUE HMPOBaHkbI BCe
[Ipu peeHun OCHOBHbIE BCe BCe BCe
MHUHUMAJIbHBIX OCHOBHBIE
N CTaHJAPTHBIX YMEeHHUSL. OCHOBHBIE OCHOBHBIE OCHOBHbIE
YMeHUI. yYMeHUsl.
3a/1a4 He PertieHsl yMeHwusl. yMeHwusl. YMEeHUs.
HeBo3mo>xHOCTB Pertuiensl Bce
TPOZIeMOHCTPUP | THUIIOBBIE Pemennl Bce | Pemensl Bce | PerieHsl
OLIeHUTb Ha/Tnuue OCHOBHbIE
Ymenust . OBaHbI 3a/1lauu C OCHOBHBIE OCHOBHBIE BCe
YMeHU 3a/IaUH.
OCHOBHBIE HerpyObIMU | 3a7iau C 3a/jauu. OCHOBHbIE
BCJIE/ICTBHE BbirnosiHeHbI
ymeHust. imenu | ommbOkamu. HerpyObIMU | BbINosHeHBI | 3afauu C
OTKaza BCe 3aflaHus, B
MecTOo rpy0Oble BbIrnosiHeHbI | olIMOKaMU. | BCe 33/laHUs | OTZAEIbHBIM
obyuarorierocs ot TTO/THOM
OLIMOKH BCe BbInosiHeHb! | B MOJIHOM u
oTBeTa obneme Ge3
3a[aHus], HO | BCe 3aZiaHus | 0OBbeme, HO HeCyIecTB
HeJI0UeToB
He B B ITOJIHOM HEKOTOpkIe €HHBbIMU




HeZioueTam
u
obneme, HO ’
c BBITIOJIHEH
TIOJTHOM HEeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTP
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HPOBaH
HeB0O3MOXXHOCTb 3a/jay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnr peleHnn
HaBbIku perIeHyst pelLeHnr TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMUOKH u OIMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
NPEeBOCX0/{HO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLUIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOJE€MOHCTPHPOBAaHBI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOBIeTBOpHUTENb | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl O7Ha KOMITETEHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3ajaHusA (OL[eHOYHOEe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPpMHPOBAHHOCTH
kovmerennuu OITK-1

3azaua 1.



0 -2 1
B ucxonHolM cHcTeMe KOOpAWHAT 3aJaH TeH3op Cj, = ( 2 0 ) B

3
-1 -3 0
CHCTEME KOOpPIHHAT, HOBEpHyTOfI OTHOCHTCIBHO HCXO,Z[HOﬁ BOKPYT OCH
- -2
Oz Ha yrou > 3a1aH BEKTOP F}-’ =| 0 |. Beruucnure F;C;, F).
3
3agauva 2.
1
B ucxonnoi cucreme koopaunar 3agal Bektop A; = | 0 |. B cucreme
-1
KOOpJMHAT, MOBEPHYTOH OTHOCHTEIHHO HMCXOJHON BOKpPYT ocu Ox Ha
2
m v
YTOT =, 3ajlaH BEKTOP ij = | 1 |. Hatinure cBepTKy A) By -
0
3azmaua 3.
1 2 4
B ucxonHo¥ cucteme kKoopaMHAT 3a/aH TeH30p Ajr =2 0 O

4 0 -2
Bpruncire €ro KOMIIOHEHTHI B CHCTEME KOOpPAMHAT, IOBEPHYTOHU

v w
OTHOCHUTEJILHO MCXOTHOM BOKPYT ocu (Jy Ha yroia —.

3azaua 4.

-1 2 3
2 0 1

3 10
BrruuciauTe €ro KOMIIOHEHTBI B CHCTEME KoopaHuHart, HOBepHYTOﬁ

v s
OTHOCHTCJIBHO HCXOJHOH BOKPYI OCH Ox Ha yroma —.

B ucxomHOH cHCTeMe KOOpJIHMHAT 3aJaH TeH30p Aj, =

3azmauva 5.

JIaHBI TEH30pPHI TU. =

S
— oy N
|
()

M
I
()
=
S
I
()

Brrancmonre CBCPTKHU:
L. Sp(Tmnéﬂ —& Af)

immn

2. 4Tye,, +B,4,6.T,

3azmaua 6.



1 1 2
Jlamst Tenzoper: Cy; = (1 2 =1 |nky, = (

2 -1 0
BBIIII'IC.HHTE CBCPTKH:
1) Sp(&iji€rim + Fij + Fji)
2) CxjCricFjwersw

3agauva 7.
0 1 -2 2
Haupr Tensoper 7, =| ~1 0 —1m D, =] 1
2 1 0 -2

Brranciure cBepTKU:
. DD D, +3D,T

R—mn n=nm

2. E.’jka.jDi 7Sp(DmDH)

3azaua 8.
2 3 0
Hanbl TeHsopsl M, =1 0 2 1|1 4, =|1
1 -1 1 4

BBIIII’IC.HI{TB C-BepTKHZ

2. Sp (‘Sz;fMUAkAs + Epsd;)
3azmaua 9.
1) grad (r - [@,7]?), (@ - nocrosnubIii BekTOP)
2) div (7/r* + d/(a,r))
3) rot ((F + @) - e7"/9)

3azaua 10.



1) grad (r*- @), (@ - nocrosimuLIit BeKTOP)

2) div (7 (@,T) - cos(a - 1))

3) rot (7' sin(a,r))

3azaua 11.

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

3) rot (7'- sin*(d,r))

3agaua 12.

1) grad(sh(a/r)), (@ - nocrosinubiii BekTOP)

2) div (7 (r* + a?)'/3)

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

Kputepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun oueHnBaHus

3auTeHo OO6yuaeMmblii yCIEITHO perin 6o/iee TIOJIOBUHBI 33Jja4 U3 KOHTPOJIbHON paboTh

He 3auTeHO  OOyuaeMblil yCIEITHO PeIIr/ MeHee TI0JIOBHUHBI 33/jau U3 KOHTPOIbHOM paboThl

5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) 1A OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

1. 3anwmmuTe TpsIMOi ¥ 0OpaTHBIN 3aKOH MpeoOpa30BaHKs KOMIIOHEHT BEKTOpa P ITOBOPOTe JeKapTOBOU

CUCTeMbI KOOpJMHAT.
CdopmynupytiTe npaBuio JiHILITEHA.

Kakue TeH30pbI Ha3bIBalOT CHMMETPUYHBIMU; aHTHCUMMETPHUYHBIMU?

YTo MOXXHO CKa3aTh O COOCTBEHHBIX 3HAUEHUSX CUMMETPUYHOro TeH3opa II panra?
ITpuBeuTe nprMepsl U30TPOIHLIX TeH30pos I, 11, III paHros.

Hnst uero Hy>xeH TeH30p uHepLuu? Kakue y Hero cBoiicTea?

Nk wWwN

«Habma».
8. Kakwe 11011 Ha3bIBaOT MOTEHIMATbHBIMU; BUXPEBBIMU?

[latiTe onpesiesieHre rpajiMeHTa CKa/ISIPHOTO, IMBEPreHLIMH ¥ POTOPa BEKTOPHOT'O T10JIs1 Uepe3 OIiepaTop



9. [ns yero Hy>kHbI KO3¢duLeHTh! Jlamas?

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kputepuu orjeHuBaHUs

3a4uTeHo O6yyaeMmblIii IPaBUILHO OTBeTH/1 O0j1ee, YeM Ha MOJIOBUHY KOHTPOJIBHBIX BOTIPOCOB

He 3aUTeHO 06yqaeMbn‘?1 TpaBUJIbHO OTBETWJ/I ME€Hee, UeM Ha ITI0JIOBUHY KOHTPOJIBHBIX BOIMTPOCOB

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHne JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas /uTeparypa:

1. MakcumoBa I"ammaa MuxaiinioBHa. OCHOBBI BEKTOPHOT'O M TEH30PHOT'O aHaM3a /st GU3UKOB : yuel.
rocobue / I'. M. MakcumoBa, A. . Manbies, A. B. Tenexxuukos ; HHI'Yum. H. 1. JTobaueBckoro. -
Hwxunii Hosropog, : 3a-so HHI'Y, 2022. - 126 c. - ISBN 978-5-91326-780-1., 100 3k3.

2. Bareirna Brnaguvup Brnaguvuposuy. COOPHUK 3a/jau 110 371eKTPOAMHAMIKE U CTIeL{Ma/IbHOM Teopru
OTHOCHTENIbHOCTH : yue0. mocobue. - 137. 4-e, nmepepabd. - CII6. ; M. ; KpacHogap : Jlans, 2010. - 480 c. :
ui. - (YuebHuku a5 By30B. CrienivanbHast iutepatypa). - ISBN 978-5-8114-0921-1 : 728.20., 40 3k3.

[JomnonHuTtenbHas 1uTeparypa:

1. bopucenko Anekcanzap MBaHoBHY. BeKTOpHBIN aHaM3 U Hauasia TeH30PHOTO UCUMC/IeHus : [yuel.
rocobue /7151 CTYIeHTOB BTY30B]. - V31, 3-e. - M. : Boicias mkosa, 1966. - 252 c. : uepT. - 0.63., 7 9K3.
2. Kouun Hukonaii EBrpacoBuu. BekTopHOe Mcunc/ieHre U Hayasia TeH30pHOrO MCUMcIeHus. - M3z, 9-e.
- M. : Hayka, 1965. - 426 c. : uepr. - 1.90., 4 3K3.

3. Amen3sazie FOcud Amvenosuu. Teopus ynpyrocT# : y4ue0. AJisi CTyZIleHTOB MeX.-MarT. aK. yH-TOB. - 3-e
n3/[., J01. - M. : Beiciias mikosna, 1976. - 272 c. - 37.52., 6 3K3.

4. Jleuu BenunamuH ['puropseBru. Kypc Teopetnueckoii ¢p13vKy : A1 Gu3.-TexH. By30B U (ak. : B 2 T.
T. 1 : Teopus 3/1eKTPOMarHUTHOTO 10J151. Teopusi OTHOCUTeNbHOCTU. CTaTUCTHUeCKasi pusmkKa. - M. :
Hayka, 1962. - 695 c. - 1.30., 12 5k3.

5. Bypnak bopuc MuxaiinoBuu. KpatHble uHTerpassl U pafpl : [ ¢us. u pus.-mat. dak. yH-ToB]. - M. :
Hayka, 1965. - 607 c. : c uepT. - (Kypc Bbici1Ieil MaTeMaTHK1 U MaTeMaTuueckou ¢usuku / mog pea. A. H.
TuxoHoBa [u fAp.]. BbIM. 2). - 1.20., 16 3K3.

[TporpammHoe obecrieueHre 1 VIHTepHeT-pecypchl (B COOTBETCTBHUHU C CO/lePKaHUEM JIMCIUTUIHBI):
He ncnonb3yercs

7. MaTepua/ibHO-TeXHHYeCKoe ofecrneyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHM, MpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 9KpaH), TeXHUUeCKUMHU
Cpe/iCcTBaMH 00yUeHUsI.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYYAIOIUXCS OCHAIleHbI KOMITBIOTEPHON TEXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO



MH(OPMaIMOHHO-00pa30BaTe/IbHYIO Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanusvMu PI'OC BO 10 Hampa/eHUIO
noarotoBku/crieridanbHocTy 03.03.02 - du3uka.

ABTop(bI): Tene)xHuKOB Aiekceil BasieHTUHOBUY, KaHAUIAT GU3UKO-MaTeMaTUUeCKUX HayK.
3aBenytomuii kageapoii: bypaos Braaumup AHaTonbeBUY, JOKTOP (DU3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMmMa ozob6peHa Ha 3ace[JaHUM MeTOANUECKOM Komuccuu ot 23.12.2025, mpotokon Ne 6/H.
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