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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc "TenzopHsiii aHanu3" HampasiieH Ha (OPMUPOBAHUE TPEICTABICHUN U
HABBIKOB PA0OTHI C MareMarMueCKUMH OOBEKTAMH TEH30PHOTO XapakTepa, KOTOpPbhIE
COCTaBJISIIOT ~ OCHOBY HMHBapUMAHTHOTO  MareMaruMyecKoro  ammapara,  IIHPOKO
UCIIOJIb3YyeMOro B TeopeThyeckod  ¢u3uke  (TEOpeTHMYEeCKOM  MEeXaHUKe,
ANIEKTPOJIMHAMUKE, KBAaHTOBOW MexaHuke). K BompocaM, COCTaBISIOIIMM OCHOBHOE
COJIEpXKaHUE Kypca, OTHOCSTCS: CKAISIPHBbIE U BEKTOpPHBIC MOJsA, TeopeMbl [puna,
Octporpaackoro - laycca. Crokca, rpaaideHT, IWBEPreHIUs, POTOpP, OIEPATop
Jlamaca, OCHOBHBIE  OMNEpallMM  BEKTOPHOTO  aHAIW3a B KPHUBOJUHEHHBIX
KOOpJIMHATAX, MOTEHIUATbHBIE W COJCHOWIAIbHBIC TOJS, MOJUINHEHHBIC (YHKITUU
BEKTOPHOTO apryMeHTa, MpeoOpa3oBaHHWE KOOPAMHAT TEH30pa IMpPU HU3MEHEHHUH
0azuca JTMHEHHOTO MPOCTPAHCTBA.

1.2 3apauyu u3y4yeHUs JUCHUATIMHBI

Os3HakomiieHHEe C (YHAAMEHTAIbHBIMM METOJaMH TEH30PHOTO aHAaIM3a.
TeH30pHBIM aHaIN3 SABISIETCS OCHOBOM I M3YyYEHHUS APYIMX MareMaruyeCcKhX
KypCOB, J3aeT HEOOXOAMMBII MareMarndyecKuil ammapar s U3JI10XKEeHHs MHXKEHEPHO-
(bU3NYECKUX TUCIUTUINH.

CTyneHT NOKEH 3Harb CIEAYIOIIME IOHSATHUS M CBOWCTBA: CKALIPHBIE H
BEKTOpHBIE 1oy, Teopembl Ipuna, Octporpagckoro, Crokca; TI'DaJUEHT,
IUBEPreHLnI0, poTop, omneparop Jlammaca, OCHOBHBIE OIlE€pallMM  BEKTOPHOIO
aHaM3a B KPUBOJMHEHHBIX KOOPAWHATAX, BEKTOPHBIE MOJISA, (PYHKIMH BEKTOPHOTO
apryMeHTa, TEH30pbl, MpeoOpa3oBaHUE KOOPAMHAT TEH30pa NpU HU3MEHEHHH Oasuca
JuHENHOro npoctpaHcTBa. CTyNEeHT JOJDKEH IIOHUMarb OCHOBHBIE OIIPENEICHUS
BEKTOPHOI'O ¥ TEH30PHOI'0 aHAIN3a, YMETh JOKAa3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMeHoBaHMe nHanKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-1: CnocoGeH npuMeHATH 6a30Bble 3HAHHUS B 00,1aCTH PU3NKO-MATEeMATHYEeCKHX
U (WJIM) eCTECTBEHHBIX HAYK B cepe cBoell NpodhecCHOHAIbHOM 1esiTeJIbHOCTH;

OIIK-1.1: lemoHCcTpUpyeT 3HACT OCHOBHBIC MTOHSATHUS, ONPECIICHHS U METO/IbI
BJIaficHUEe (DYHIaMEHTATHHBIMU | TEH30PHOTO aHAN3a

3aKOHAMH TTPUPO/IBI;
OCHOBHBIMH (PH3UYECKUMHU U
MaTeMaTHYECKUMH METOIaMU
HaKOIUJICHHSI, TIepeladn U
00paboTku nHpOpMAaIIH

OIIK-1.2: ITpumensier yMEET MPUMEHATH MOJIyYEHHbIC 3HAHUS B CBOEH
MOJIYYCHHBIC 3HAHUS JTJIS1 HpO(beCCI/IOHaJILHOﬁ JACATCIIBHOCTHU

pelIeHus 3a/1a4 TEOPETUIECKOrO
Y TIPUKJIATHOTO XapakTepa




OIIK-1.3: I/ICHOHBSYCT 0a3oBbIC BJIAICET OCHOBHBIMHU METOJAMH PCIICHUA 3a1a4

AKCIIEPUMEHTAIIbHbBIE U TEH30PHOr0 aHATN3a
TEOPETUYECKUE METO/IbI
HUCCJIEI0OBaHUN

1.4 OcobOeHHOCTH peajiM3alUu AU CHUIINHbI
SI3BIK peanu3anuy TUCUUILIMHBL Pycckwil.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. CkaJsipHble H BEeKTOPHbIE 10JIA

1. BekTop-QyHKIMS CKATSPHOTO apryMeHTa.
JuddepennupoBanue BEKTOpa MO CKATIPHOMY apryMEHTY.
®opmynsl quddepeHurpoBanus. IHTerpupoBanue mno
ckansipHoMy aprymenty. CkamsgpHoe nose. [IpousBogHas
10 HaMpaBJICHUIO U rpagueHT. Oneparop «Habma».
Haxoxnenue rpaguenTa GyHKIMA, 33JaHHON B
3aBUCHUMOCTH OT paauyc-BekTopa. UnTerpaibHas popmyna
rpaJleHTa.

2. Bekropnoe nione. Bexkropusie nunuu. [IponsBoanas
BEKTOpA 10 HAIPABJICHUIO. [ palueHT OTHOTO BEKTOpA 110
npyromy. [Torok. Paznudnbie criocoObI BEIYUCIICHHUS TTOTOKA.
Huseprenuus. OnpeneneHue AMBEPreHIUN U €€
¢dusnyeckuit cmpicn. Haxoxaenue nquBeprennuu. Teopema
Octporpazackoro B BeKTopHO# ¢opme. CBoOMCTBa
JTuBEpreHiuy. J{uBepreHiys nojst CKOpOCTH KUIKOCTH.
VYpaBHeHUE HEPAZPHIBHOCTH.




3. Potop. BekTopHas ¢hopmynupoBka Teopembl CTOKCA.
CaoiicTBa poropa. JIMHEHHBIN HHTErpai BEKTOpA.
JIunennblil maTErpan rpaaguenta. Lupkynsius. Paznuyuneie
BEeKTOpHBIE 1oJs. [ToreHnuansHoe nose. @opmyist I puHa.
Cxanspnsiil noteHuuan. ConeHOUIATbHOE MOJIE.
Bexropusiii norenuuan. Jlamacoso nosue. ['apMonnyeckue
bynkuun. 3anaun Hdupuxie u Heiimana. OcHOBHas
T€OpEMa BEKTOPHOIO aHaIU3a. Y paBHeHUs1 MakcBesuia.

4. BexTopHbie (DYHKIIUU CKATIPHOTO apryMEHTA.
CxanspHoe moJie.

5. BekropHoe none. Bexkropusie nunuu. [IponsBoanHas
BEKTOPA 110 HANPaBICHUIO. [ paieHT 0THOrO BEKTOPA 10

APpyromy. ITotoxk. Paznuunble ciocoOBI BEIYMCIEHHUS MOTOKA.

Juseprenuust. OnpeneneHue JUBEPreHIH U e
¢dusnueckuit cMmbicn. Haxoxaenue nuseprenuuu. Teopema
Octporpanckoro B BekTopHOH (popme. CBoMCTBa
JUBepreHIy. J{uBepreHuus nois CKOpOCTH KUIKOCTH.
YpaBHEHHE HEPA3PBIBHOCTH.

6. Potop. BexTopHas ¢hopmynupoBka Teopembr CTOKCA.
CaoiicTBa poropa. JINHEeWHbII UHTErpal BEKTOPA.
JInnelinpiil uaTerpan rpaguenta. Hupkynsauusa. Paznuansie
BeKTOpHbIE noJs. [loTeHnMansHOe none. @opmyuisl [ puna.
Ckanspblil notenuan. CoiaeHouganbHOE MoJIe.
Bexropusiii noreniuman. Jlaracoso nomue. 'apMonnyeckue
¢yuxun. 3anaun Jupuxne u Heitmana. OcHoBHas Teopema
BEKTOPHOTI'O aHaIM3a. Y paBHEHUSI MakcBeia.

7.
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2. A¢ppuHHBIE TEH30PBI




1. TeH3opsI 1 onepany Hax HUMHA. 3aKOH MpeoOpa3oBaHus
KOMIIOHEHT. JINHEHOE NIPOCTPAaHCTBO TEH30pOB. TeH30pHOE
npousBeAeHue. Ceéprka. [IpusHak TeH30pa.
TpaHcioHUpOBaHKE, CAMMETPUPOBAHUE, ATBTEPHUPOBAHUE.

2. TeH30pbl B €BKJIMJIOBOM IIPOCTPAaHCTBE. MeTpuuecKkuit
TeH30p. [lonHsATHE U OITyCcKaHNEe UHAEKCOB.
JuckpuMuHaHTHBIN TeH30p. CTPYKTYpPHBII TEH30D.
EBKiun0BBI TEH30pBl. BekTOpHOE NpOoU3BECHME.
CTpyKTypHbIE€ KOHCTaHTBI. J[BOMHOE BEKTOPHOE
npousseseHue. CBsA3b CTPYKTYPHOIO M METPUYECKOIO
TEH30pOB. JIMCKPUMUHAHTHBIN TEH30P U BEKTOPHOE
npousseneHue. TeH30p HHepLUH.

3. TeHszopsl U onepanuy HaJ HUIMH. 3aKOH MPeoOpa3oBaHUs
KOMIOHEHT. JInHEHOE MpOCTPaHCTBO TEH30pOB. TEeH30pHOE
npousBeaeHue. Ceéprka. [Ipu3nak TeH3opa.
TpancroHupoBanue, CHAMMETPUPOBAHUE, ATTbTEPHUPOBAHHE.
TenzopHas anredpa TMHEHHOTO TPOCcTpaHcTBa. JIMHEiHOe
IIPOCTPAHCTBO TEH30pOB. TE€H30pHOE POU3BEICHHE.
Cgéprka. [Ipusnak TeHzopa. TpancrnoHupoBanue,
CUMMETPHUPOBAHUE, ATbTEPHUPOBAHUE.

4. TeH30pbI B €BKJIMI0BOM IIPOCTPaHCTBE. MeTpuuecKuii
TeH30p. [lonHATHE U OITyCKaHUE UHACKCOB.
JuckpuMuHaHTHBIN TeH30p. CTPYKTYpPHBIM TEH30D.
EBxinioBeI TEH30pEl. BexkTopHOE IpoU3BEIEHNUE.
CTpyKTypHBbIE€ KOHCTaHTBI. J[BOIHOE BEKTOpPHOE
npoussesieHue. CBsA3b CTPYKTYPHOTO M METPHUYECKOTO
TE€H30pOB. JIMCKPUMUHAHTHBIN TEH30P U BEKTOPHOE
npoussesieHue. TeH30p HHEPLUH.

5.

3. TenzopHble moJis




1. Tenzopusbie mossi. AGCOTIOTHAS IPOU3BOIHAS TEH30PHOTO
nojsi. A6comorHoe AudepeHIrpoBaHNe CKATSIPHOTO OIS
U rpagueHTt. AOCOIOTHAsA MPOU3BOAHAS BEKTOPHOTO MO
KAK JIMHEUHBIN oleparop. JuBepre’uus u poTop Kak
CBEpTKU. AGCOIOTHAs TPOU3BOIHAS TEH30pa 10 TEH30DY.

2. KpuBonmHelinbie koopauHarel. Marpuna xkoowu.
JloxanbHblil 6a3uc. Marpuna [ pamma nokanbHoro 0asuca.
3ameHa KpUBOJIMHEHHBIX KOOpAUHAT. CBSI3b JIOKATbHBIX
0azucos. [IpeoOpa3oBaHne KOOpAMHAT BEKTOPA.
[IpeoOpazoBanue marpuiibl [ pamma. O01iee moHATHE
TEH30PHOTO 0JIsI B KPUBOJIMHEWHBIX KOOPAUHATAX.
BripaxeHne 0CHOBHBIX ollepaluii BEKTOPHOTO aHaIH3a B
KPUBOJIMHENHBIX KOOpAMHATax. [liMHa KpUBOM B
KpUBOJIMHEHHBIX KoopauHarax. [loHstue pumanoBoi
METPHUKHU B 00JIaCTH €BKJINI0BA IPOCTPAHCTBA.

3. KoBapuantnoe nmuddepenmnuponanve. KoBapuantHoe
Qg depeHImpoBaHre BEKTOPHOTO 1moJist. CUMBOJIBI
Kpucroddens n ux npeodbpasoBanue npu 3aMeHe
koopauHar. KoBapuantHoe nuddhepeHmpoBaHue TEH30pOB
IMPOU3BOJIBHOT'O THUIIA.

4. TenzopHble PYHKIMH TEH30PHBIX apIyMEHTOB, UX
XapakTepu3alus Ha s3blke (YHKIMOHATBHBIX YPaBHEHUH.

5. TenzopHsle nojs1. AGCONIOTHAS TPOU3BOIHAS TEH30PHOTO
noJist. AGcomoTHOE U PepeHITpOBaHNE CKATSIPHOTO TOJIS
U rpagueHT. AOCOIIOTHAS MPOU3BOAHAS BEKTOPHOTO MOJIS
KaK JIMHEHHBIN oreparop. /J(uBepreHuus u poTop Kak
CBEpTKU. AOCOJIOTHAsI TPOM3BOIHAS TEH30pa M0 TEH30DY.




6. KpuBonuneiinbie koopauHarel. Marpuna Axkoou.
JlokaneHbii 6a3uc. Marpuna ['pamma nokanbHoro 6asuca.
3amMeHa KpUBOJIMHEUHBIX KOOpAUHAT. CBSI3b JTIOKATBHBIX
6azucos. [IpeoOpazoBanme KOOpAWHAT BEKTOPA.
[IpeobpazoBanue marpuiibl [ pamma. O01iee moHATHE
TEH30PHOTO 10JIsI B KPUBOJIMHEWHBIX KOOPANHATAX.
BripaxeHrne OCHOBHBIX ONEpalfii BEKTOPHOTO aHAIN3a B
KPUBOJIMHEHHBIX KOOPIUHATAX.

7. KoBapuantHoe nuddepennuponanue. KoBapuantHoe
muddepenipoBanue BeKTOPHOTO 1m0Jisi. CUMBOJIBI
Kpucroddens u ux npeodpasoBanue npu 3aMmeHe
koopauHar. KoBapuantHoe nuddepeHupoBanmie TeH30pOB
IMPOU3BOJILHOT'O THUIIA.

8.
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Bcero

18

18

36
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. benoycos 0. M., Ky3uenos B. I1., Cmuira B. I1. I[Ipaktuueckas
MareMaruKa.: pyKOBOJICTBO ISl HAUMHAIOIINX M3y4YaTh TEOPETUICCKYIO
¢busuky(Honronpynueiii: UHTENIEKT).

2. OctputoBckuid A. H. Tenszopsl: yue0. mocobue Jij1si CTYJ€HTOB By30B
(Kpacuosipck: COY).

3. Pamesckuii I1. K. PumanoBa reomeTpus v TEH30pHBIN aHAIN3: MOHOTpadus
(Mocksa: Hayka, ['n1. pea. ¢us.-mar. auT.).

4. OctputoBckuid A. H. AHanutnueckas reomeTpus: yueOHoe nocooue st

CTYJIEHTOB BY30B M0 HampasieHuto noarotoBku 010100 Maremaruka
(Kpacnosipck: COY).

S. OctoeutoBckuii A. H. TeH3opsl: yueOHOE TocoOure JIsi CTYIGHTOB BY30B 10
HalpaBJICHUSAM U crienaibHOCTAM "Maremaruka', "l Ipuknannas
maremaruka u napopmaruka" "Mexanuka'"(Kpacnosipck: MudopmarimonHo-
nonurpapuueckuit komruiekc [UIIK] COY).

6. [IpoBoposa O. I'., Komnanuen JI. A., Poquonos A. A., Crenanenko B. A.,
OcteutoBckuii A. H., Knay6 JI. B., backanosa T. ®@., CagoBckuii M. I'.,
Hypaxos E. b., Jlureunos II. C., Yaberan B. E., Yemens A. A., Cuiaesa A.
E., MbuibHukoB A. JI., Muxankus E. H., Batkun A. B., Ky3osarosa H. B.,
Jeunckwmii A. JI., 3axapkeBckas C. I'., Konmakosa H. A., Audepos I1. 1.,
Konmakosa H. P., bypos A. E., Kupees 1. B. Maremaruka - 3: a1ekTpoH.
y4e0.-MeTo1. KoMIuieke nucuuruinHbl( KpacHospcek).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpOCTpaHsieMoe MPOrpaMMHOe
obecrneyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
obecnevyeHne, HA KOTOPOEe YHHBEPCUTET HMeeT JULEH3HI0, 4 TAKKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHne):

1. [IporpaMMHBIi IPOAYKT HE UCITOJIB3YETCS

4.3 UnTepHeT-pecypchl, BKIOYas NMpodeccuoHalbHble 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI:

1. NCC ne ucnosnb3yrorcs

S ®oHa OLIEHOYHBIX CPEICTB

OI_IGHOLIHI)IC CpCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

3aHATHS IPOBOAATCA B YUEOHBIX ayIUTOPHUSX AJISl 3aHATUHN JIGKIIMOHHOTO THIIA U
3aHATAA CEMUHAPCKOTO TUMA. AyTUTOPUHN YKOMIUIEKTOBAHBI CHEUATN3UPOBAHHON
MeOEeIIbI0 M TEXHUYECKUMH CPEeICTBaMU 00yUEHUs, CITy KaIUMU JIsI
NpeaCTaBICHUs yueOHON HHPOpPMAaIK OOJBIION ay IMTOPHUH.
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