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1. HACHIOPT ®OHJA OIIEHOYHbIX CPEJCTB

1.1. O61acTh NPUMEHEHUSA

®onn oneHouHbix cpeAactB (POC) — HeoThemiieMas dYacTh pabodeit
OporpaMmbl  JTUCHUIUIMHBI M NpeAHa3HAyeH Uil KOHTPOJIA U OLEHKHU
00pa30BaTeNIbHbIX JOCTHKEHUN CTYIEHTOB, OCBOUBIIUX MPOTPaMMy JUCLUILTAHBL.

1.2. Heau u 3apaum GoHIA OLEHOYHBIX CPEICTB.

Pabouas nporpamma y4yeOHOM NTUCUUILIMHBI pa3padoTaHa B COOTBETCTBUU C
dI'OC BO — 6akanaBpuar no HampasiieHuto noarotosku 44.03.05 Ilexaroruyeckoe
oOpazoBaHue (Cc AByMs NPOGUISAMH TOJITOTOBKH), YTBEPKIACHHBIM IPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit ®@enepauuun ot 22.02.2018 r.
Ne 125 (c m3menenusimu u nonosHeHusMH) U [IpodeccrnoHanbHBIM CTaHAAPTOM,
yTBepKACHHbIM [Ipukazom MuHHCcTEpCcTBa TpyJa U COLMAIBHOW 3aLLUTHI
Poccuiickoii ®enepanun  «OO0 yTBEepKIAEHUU MPOGECCHOHAIBHOTO CTaHapTa
[lenaror (memaroruyeckasl JIESITEIbHOCT, B c(epe TOMIKOJILHOTO, HAYaJIbHOTO
o0IIIero, OCHOBHOTO 00IIIero, CpeAHEro 001ero oOpa3oBaHus) (BOCIHUTATEb,
yuutenb)»» oT 18 okTsiops 2013 r. Ne 544H (c MBMEHEHHUSIMU U JTOTIOJHEHUSMH );
«O0 yTBepxkaeHUU MpodeccuoHalbHOTO cranaapra «llegaror 1OMOJIHUTETHEHOTO
oOpazoBaHusi  JleTel W B3poCIHbIX»» OT 22 ceHTsiops 2021 .
No 652H., cooTBeTCTBYIOIUX MPO(PECCHOHATHLHOMN AeATETbHOCTH BBIITY CKHUKOB.

1.3. Ilepeyenb kommeTeHUHii, (popMHupyeMBbIX B mHpolecce OCBOEHHSA
OCHOBHOI1 00pa30BaTe/IbLHON MPOrPaAMMBI

[Ipouecc ocBOEHUS TUCHUITIIMHBI HAIIpaBieH Ha (POPMHUPOBAHUE CIEAYIOIINX
KOMITETEHLIM U MHIUKATOPOB MX JOCTHKEHUS:

Koa mo ®I'OC BO

NHaukaTop 10CTHKEHUS

[Ipodeccuonanpuble

IIK-1. CnocobeHn ocBawBaTh U
UCTIOJIB30BaTh TEOPETUYCCKHE
3HAHUS U
MPAKTHYECKHE
YyMEHUST |
MPEIMETHOM
00JIaCTH MPHUPEUICHUN
npodecCHOHANIbHBIX 33 1a4.

HaBBIKH B

IIK-1.1. 3Haer CTpyKTypy, COCTaB M AWJAKTUYECKUE

EAVHUIIBI  MPEIMETHONH  o0yiacth  (TperoaBaeMoro
npeaMeTa).
[IK-1.2. VYmeer oCymecTBISATH OTOOp Y4eOHOTO

COZIep KaHuUs JUIS €T0 pealli3aliy B pa3IMyHbIX popMax
oOydenust B coorBeTcTBuU cTpedoBanusiMu GI'OC OO.
[1K-1.3. JleMoHcTpupyeT yMeHHE pa3pabaThiBaTh
pasnuyHble  (GOpMBI YYEOHBIX 3aHSATHH, TPUMEHSTH
METO/bI, IPUEMBI M TEXHOJIOTUU 00yUEHHsI, B TOM YUCIIe
WH(pOpMaIMOHHEIE.

1.4. Jranbl ¢popMHpOBaHMSA KOMIIETCHUHII M CPeACTBAa OLECHMBAHMA
POBHS MX C)OPMHUPOBAHHOCTH

Jranbl ((POPMUPOBAHUS KOMIIETEHIIH I

Komnerennuu | KoHTpPOJIbHO-OLIEHOYHBbIE
cpeacrsa / cnocod

OICHUBAHUSA




Tema 1. O030p OCHOBHBIX CBeJeHHI W3
BEKTOPHOU anredpbl. OCHOBHbBIC MOHATHS
U OIpEJENICHUS: BEKTOP; HYJIEBOM BEKTOP;
paBHBIE BEKTOpa; CBOOOIHBIN, CKOJB3SIIIHA
U CBs3aHHBIM BekTOp. OCHOBHBIE JEHCTBUS
HaJl BEKTOpamMu M HX cBoiicTBa [Ipoexkmus
BEKTOpa Ha OCb. JIMHENHas 3aBUCHUMOCTH
BEKTOPOB.

I1K-1

VYcerHbI onpoc,
IIMCbMEHHBIC 3aJaHMs

Tema 2. BexkTopHbIii 0azmuc.
KoBapuaHTHble M KOHTpPaBapHAHTHbIE
KOMIIOHEHTBI BEKTOpa. [TonsTne

BEKTOpHOro Oasuca. PaznoxeHue BekTopa.
BektopHblii  0azuc B AEKapTOBOM U
KpPUBOJIMHEWHOW  CcHUCTeMax  KOOpIWHAT.
[Ipamoe u oOpatHoe mpeoOpa3oBaHUsSA
BEKTOPOB C OOLIMM HayajoM. 3amnuch B
UHJIEKCHOU (hopMme. B3anMHbie BeKTOpHBIC
0a3uchl. KoBapuantasie u
KOHTpaBapuUaHTHbIE KOOPAMHATHI BEKTOP,
UHJAEKCHble  Oo0o3HadyeHus. HMx  cBs3b.
[IpaBmiio cyMMupoBaHMsI 1O HMHAEKCAM.
dusnueckue KOOPAUHATHI BEKTOPA.

I1K-1

BI:IHO.HHGHI/IG HpaKTI/I‘-I€CKI/IX
3aJIaHN, TNCbMEHHBIC
3adaHUusA

Tema 3. Bekrop-dyHkuus.
AnddepennupoBanne, MHTErpupoOBaHUE
BeKTOp-pyHkuun.  IloHdatne  BekTOp-

¢byuaknuu.  Tomorpad  BekTOp-GyHKIHH.
[IpousBomHas BEKTOP-PYHKIMH, TpaBUia
mudepeHmpoBaHus. WNuTterpupoBanme
BEKTOP-(QYHKILHUH.

I1K-1

BI:IHO.HHGHI/IG HpaKTI/I‘-I€CKI/IX
3aJaHui

Tema 4. Tenszop. IlpeoOpazoBanue
KOOpAUHAT TeH30pa. [lonsatue TteH30pAa.
Panr ten3opa. CBOIICTBO MHBapUAHTHOCTH.
Ckasisip KaKk TEH30p HYJIEBOTO paHra. Bexrop
Kak TEH30D MEPBOTo panra.
[IpeoOpa3oBaHre  KOMIIOHEHT  BEKTOpa.
Tenszop TPETHETO panra (TeHsop
HanpsDKCHUH, TEH30p AedopManuid, TEH30p
MOMEHTOB HHEPIIMH, TEH30p CKOpPOCTeH
nepopmaruit).  OmnpeneneHue  TEH30pa
pou3BoJbHOrO nopsiaka. [IpeoOpasoBanue
KOMIIOHEHT  TE€H30pa IpU  IOBOPOTE
IJIOCKOCTH BOKPYT NEPIIEHINKYISIPHONU OCH.
TensopHoe ypaBHeHue. IHBapuaHTHOCTbH
TEH30pHOrO0  ypaBHeHHs.  TeH30p B
0000IIEHHBIX KOOpAMHATAaXx.
KpuBonunelinbie KoOpauHAThl. TEH30pbl B
KPUBOJIMHEHWHBIX CHCTEMaX KOOPAMHAT.

I1K-1

BrinosiHeHNE TPaKTUYECKHUX
3aJaHui, MHIChbMEHHBIX
3aJaHui

Tema 5. JlelicTBUSI HAl TEH30PAMM.

CnoxeHue, yYMHOXEHUE, CBEpPThIBAaHUE
TEH30POB. [TonHnMaHue/onyckanue
WHJIEKCOB. [ToncranoBka WHJICKCOB.
CUMMETpHUYHBIN, AHTUCUMMETPUYHBIN

I1K-1

YCTHBIN ONPOC, TUCbMEHHbIE
3a1aHUs




TEH30p.

aIbTEPHUPOBAHUE TEH30POB. MeTpuueckui
TeH30p. IlonsATHe IJIaBHOW OCHU TEH30pa.
[IpuBeeHrEe TEH30pa K INIABHBIM OCSIM.

CumMmMeTpupoBaHHue,

JIMHUH. ITotox

Tema 6. OcHoBbl BekrTOpHOro u | IIK-1 VYceTHbII onpoc

TEH30PHOro aHajm3a. [loHaTue TeH30pHON BrinosiHeHME TPaKTUYECKHUX
byHKIMN CKaJIpHOrO apryMeHra. 3a1aHU I
HudbdepennmpoBanue  TeH30p-(YHKIIHUH. Brimonaenune

ITonsTue TCH30PHOT'O I1O0JIA, IMPpUMCPbL WHIUBUIYAJIBHOI'O 3aIaHUA

TEH30pHBbIX moJiei. [loHsTHE HUPKYISAIUN
BEKTOPHOTO  TOJIS.
[Ipou3BogHas MO HANpaBIEHUIO, PATUEHT
CKJIIPHOTO  TMOJIS.
Bekropnsie JIMHUH, MIPUMEPBHI.
JuddepenunanbHoe ypaBHEHHE BEKTOPHOM
BEKTOPHOI'O TOJISl.
JluBepreHuuss BEKTOPHOIO moJisl. Buubl
BEKTOpHBIX Tonieh. JluddepennupoBanue
BEKTOPHOTO TOJIsI 10 HAIMIPaBJICHUIO.

CkansspHoe  mose.

BekropHoe  moie.

[TpomexxyTouHas aTTecTamus I1K-1 3adeT (MUCHMEHHBIN)

1.5. Onucanue nokaszaresei (GOPMHUPOBAHNS KOMIIETEHIM A

Koa xomnerenuuu

IlnanupyemMsble pe3yJbTaThbl 00y4eHHs (MOKa3aTeIn)

I1K-1

3HaTh: MPEJCTABICHUE BEKTOPAa B KO- U KOHTpaBapUaHTHOU (opme u
CBSI3b MEXJIy KO- M KOHTPaBapUaHTHBIMM KOMIIOHEHTaMH
BEKTOpa; MOHATHE BEKTOP-PYHKIMU U ee rojxorpada; moHATH
TEH30pa, paHra TEH30pa; IOHATHE METPUYECKOIo TEH30pa;
OCHOBHBIC  TOHSATHS  TEH30pHOH  anreOpbl  (CIOXKEHHeE,
YMHOXXEHUE, CBEpPThIBAHME TEH30pOB, CHUMMETPHUPOBAHUE,
QIbTEPHUPOBAHUE U [p.); MOHATHE TEH30pHOH (PYHKLUH,
TEH30pPHOI'O TOJsl; OCHOBHBIE TEOPEMBbl BEKTOPHOIO U
TEH30PHOI'0 aHAJIN3A.

yMeTb: IPOBOAUTH OINEPALUU HAJ BEKTOPaMH, BEKTOP-(QYHKLUIMU
(muddepennupoBanne, HMHTETPUPOBAHHUE);  MPEOOpPa3OBaTh
KOMIIOHEHTbl TEH30pa IIpd IOBOPOTE IUIOCKOCTH BOKpPYI
NEPIEHANKYJIAPHON OCH; MpeoOdpa3oBaTh KOMIIOHEHTHI TEH30pa
IpU Mepexojie K KPUBOJIMHEWHBIM KOOpPAMHATAM; MPOU3BOJIUTH
OCHOBHBIC JICHCTBUS HAJl BEKTOPAMU U TEH30pPAMU; IPOU3BOJUTH
OCHOBHBIC JEUCTBUS HAJl TEH30PHBIMU TMOJSMH; IPUMEHSTbH
anmnapar BEKTOPHOI'O M TEH30PHOIO MCUHUCIEHHS AJIS PEeLICHHS
(GU3NUECKUX U MEXaHUYECKUX 3a]1a4.

BJ1aJeTh HABBIKAMM: OIEPUPOBAHMS TEH30paMH; BBIYMCICHHS
OCHOBHBIX ITOKa3aTeNel TEH30pHOro MO M HMX (PU3UYECKOM
UHTEpIpeTaliei; anmapaToM BEKTOPHOIO U TEH30PHOIO
VCUMCIICHUS.

1.6. Kpurepuu ouneHMBAHUSI KOMIETEHIMH HAa Pa3HbIX JTanmax HX

(popMupoBanusn



CucreMa oueHUBAHNUS Y4eOHBIX JOCTHKEHUH CTYyIeHTOB

04HOI1 opMBbI 00YUEeHUSA

Buj Texkymei yueOHoii padoThl KonunyectBo 6a10B (B
NMPOLEHTAX)
7 ceMecTp
CamocTosiTeIbHOE H3YUYCHHE MaTeprara. 10
Brinonnenue gomainero 3aaanus. Pemenue 3anau 20
CamocrosTenbHas pabora 10
BrinonHenne nHaMBUIyaibHOTO 3aaaHus (pedepar) 20
3auer 40
Hroro 3a cemectp: 100

HakxonureapHas cucrteMa oneHuBanud nmo 100-0ayibH0M mKaJje

Yernipexoali-
JIbHAsS cUcTeMa
OlleHUBAHUS
IK3aMeHa

100-
0alIbHAA
HIKAaJ1a

bykBenHas mkaJja, coorsercrpywomas 100-
0a/UIbHOM HIKAaJIe

Cucrema
OLICHUBAaHUSA
3a4yera

OTJINYHO

90-100

A — OTJIMYHO — TEOPETUIECKOE COJICPIKaHNE Kypca
OCBOEHO TIOJTHOCTHIO, 06€3 IpoOenoB; He0OXOUMBbIC
MPAKTUYCCKHE HABBIKK pPa0OThI C OCBOCHHBIM
MaTepHaIoM c(hOpMHUPOBAHEI; BCE
MpeyCMOTPECHHBIE POrPaMMOit 00y4JeHHUS
y‘-I€6HBI€ 3aJaHusl  BbIIIOJIHCHHEI, KAa4cCTBO HX
BBIIIOJIHEHUS OLICHEHO YMCJIOM OaJIOB, OJIU3KHM K
MaKCI/IMaJ'H:HOMy

Xoporio

83-89

B — oueHb XOPOIIIO — TEOPETHYECKOE COJCPIKAHHE
Kypca OCBOGHO IIOJHOCTBIO, 0e3 mpoOenos;
HEOOXOAMMBIC TPAKTUYCCKHE HABBIKA PalbOTHI C
OCBOCHHBIM MaTepHaIoM B OCHOBHOM
C(OpPMHUPOBAHEI, BCE PEyCMOTPECHHBIC
oporpaMMoil  oOydeHus — ydeOHble  3aJaHus
BBIITOJIHEHBI, KAYECTBO BBIMIOJIHEHUSI OOJIBITMHCTBA
M3 HUX OLIEHEHO 4YHCIOM 0OajioB, OJM3KUM
K MAaKCUMaJIbHOMY

Xopouo

75-82

C — X0poI1I0 — TEOPETHUECKOE COEepKaHue Kypca
OCBOEHO TIOJTHOCTHIO; HEKOTOpBIE MPAKTUYECKHE
HaBBIKK PabOTBl  C OCBOCHHBIM  MAaTEpUaIIOM
copMupOBaHbI HEJI0CTaTOYHO; BCE
IPEeJYyCMOTPEHHbIE  TPOTrpaMMoii  OOy4YeHHS
yueOHBIC  3aJaHusl  BBINOJIHEHBI,  KadecTBO
BBIMIOJIHEHUSI HH OJIHOTO W3 HUX HE OIICHEHO
MHHHAMAJIBHBIM YHCJIOM OQJIJIOB, HEKOTOPHIE BHUJIBI
3aJaHUil BBIOJIHEHBI C OIIMOKAMU

VY nosneTBo-
pUTENBHO

63-74

D - yn#OBIETBOPUTENBHO — TEOPETHYECKOE
cojiepKaHue JUCIUIUIMHBI OCBOCHO YaCTHYHO, HO
npoOesibl  HEe HOCAT CYIIECTBEHHOTO XapakTepa;
HEOOXO/MMBIE TPAKTUYECKUE HABBIKM PaOOTHI
C OCBOCHHBIM MaTepHaIoM B OCHOBHOM
c(hOpMHUPOBAHEI; OOJIBIIMHCTBO

MPEyCMOTPEHHBIX  IporpaMmMoil  oOydeHus

3auTeHo




Y4eOHBIX  3a/laHU{  BBITIOJIHEHO, HEKOTOpHIC
13 BBIMOJHEHHBIX 33/IaHUM, COACPIKAT OMHUOKH

VY noBieTBo- 50-62
PHUTETHHO

E — mocpencTBeHHO — TEOpETHYECKOE COZICpKAHHE
Kypca OCBOEHO YaCTUYHO; HEKOTOpbIC
MPAKTUIECKHE HABBIKH paboThI
He chopMUpOBaHBl, MHOTHE TPETYCMOTPEHHBIC
mporpaMMoii  oOydeHuss  y4eOHbIE  3aJlaHus
HE BBITIOJTHEHBI MO0 Ka4eCTBO  BBIMOJIHEHUS
HEKOTOPBIX W3 HUX OIIEHEHO YHCIIOM Oaos,
OJM3KUM K MUHHMAaJIbHOMY

Heynosnerso- | 21-49
PHUTEIBHO

FX — HeylnoBIETBOPUTEIBHO — TEOPETUUYECKOE
colepkaHue  Kypca  OCBOGHO  YacTHYHO;
HEOOXOIMMBIE TPAKTUYECKHE HABBIKH pabOThHI
He c(hOPMHUPOBAHBI; OOJIBIITUHCTBO
MPEIyCMOTPEHHBIX ~ MPOTpaMMON  OOydeHUs
y4eOHBIX 3aJIaHUi HE BBIMOJIHEHO JIMOO KadueCcTBO
WX BBITIOJIHEHUSI ~ OLIGHEHO  4YHUCIIOM  0asios,
OJIM3KUM K MUHUMAaJIbHOMY; IPH OMOJHUTEIBHOM
CaMOCTOSITENTLHOM paboTe HaJ MaTepuaioM Kypca
BO3MOXXHO TIOBBIIIEHUE KauecTBA BBINOJHEHUS
y4eOHBIX 33JaHUI

HeynosnerBo- 0-20
PHUTEIBHO

F — HeyInoBIETBOPHTEIBHO — TEOPETUYECKOE
COJiep’)KaHUEe Kypca HE OCBOEHO; HEOOXOIUMBIC
MPAKTHYECKHE HaBBIKH paboTHI
He COPMUPOBAHBI; BCE BBIMIOJIHEHHBIE Y4YeOHBIC
3a/IaHus cojiepxar rpyOsbIe OIHOKH,
JIOTIOJTHUTENIbHASL CaMOCTOSITENIbHAS paboTa Haj
MaTepHalioM Kypca He MPUBEAET K KaKOMY-JITHOO
3HAYUMOMY IMOBBIIICHUIO KAaueCTBA BBHIMOTHCHHUS
y4eOHBIX 3aJaHuI

He 3auteno

2. KOHTPOJIBHO-OIEHOYHBIE CPEJACTBA

2.1.OueHo4HbIe CPeCcTBA TEKYIEr0 KOHTPOJIA (TUIOBbIE)

Temut pechepamos

Pecdepar - aTo camocTosiTenbHas HAyYHO-UCCIIE0BaTENIbCKask paboTa CTyAeHTa, TJe aBTOp
pacKpbIBaeT CyTh HCCIEAyeMOW MNpOOJeMbl; MPUBOAUT pPA3IMYHbIE TOUYKU 3PEHHUS, a TaKKe
coOcTBeHHBIE B3rJsAbl Ha Hee. ConmepkaHue Marepuana JOJDKHO OBITh JIOTUYHBIM, HW3JI0KEHHE
MaTepuaa HOCUT MPOOIEeMHO-TIONCKOBBIN XapakTep. CliefyeT OTMETUTb, YTO CAMOCTOSATEIbHBIN
BBIOOp CTYJIEHTOM TeMBI pedepaTa WM HAMPABICHUS HCCICIOBAHUS TOJIHKO MPUBETCTBYETCS.
[Ipexxne yem BBIOpaTh TeMy pedepaTa, aBTOpy HEOOXOIMMO BBIICHUTH CBOM HMHTEpEC,
OTIpeNleNIUTh, HaJl KakoW mpoOieMoil oH XoTen Obl mopaboTarh, Oojiee IIyOOKO €€ M3YUUTh U
MOJIyYUTh KOHCYJIBTAIMIO TPEo1aBaTess.

Ipumepul npednacaemvix mem:
1. Cnoxenue BeKTOpOoB B ad(UHHOM MpocTpaHcTBe. KOMMYTaTUBHOCTH M aCCOIMATUBHOCTD
cioxeHus. HyneBoil BEKTOp, IPOTUBOIOJIOKHBIA BEKTOP.
2. YMHOXEHHE BEKTOpa Ha 4ynciio B ap(UHHOM MpocTpaHcTBe. JIMHEHHO 3aBHCHMBIC U
JUHEWHO HE3aBUCHUMBIE CUCTEMbI BEKTOPOB.
3. basuc B appunnOM nipocTpaHcTBe. Paznoxenue BekTopa mo 6a3ucy, KOOpAUHATH BEKTOPA.

Koopaunats! Touku.




o

©oN>

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.
24.

25.

[IpeoOpazoBanne apduHHOTO penepa, mpeodpa3zoBaHUe KOOPAUHAT BEKTOpA.

Jlunelinble 1 OmiMHEHHbBIE (HOPMBI HA BEKTOPax, adGuHHOpP. TeH30pBI IEPBOTO U BTOPOTO
paHra.

Ob11ee onpeneneHne TeH30pa NPOU3BOIBHON CTPYKTYPhI B a(PMHHOM MPOCTPAHCTBE.
CrnoxeHne TeH30pOB, IMOICTAHOBKA WHIEKCOB.

YMHOXEHHE TeH30POB, CBEPTKa TEH30POB.

Tenzopusie mois u nuddepeHImpoBaHue TEH30pOB B a(hMHHOM ITPOCTPAHCTBE.

. BBeneHne KkpuBOIMHEHHBIX KOOpAUHAT B ah(hUHHOM MpocTpaHcTBe. B3anmuas

obpatuMocTs nipeoOpa3zoBanuid. JlokaapHBIN 0a3uc. Onepanus ¢ TEH30paMH B JIOKAJTbHOM
6azuce.

[TapamnensHbIi iepeHoc BekTopa B ahduaHOM npocTpancTBe. KoaddummenTsr ahpunnoM
CBSI3HOCTH.

[IpeobpazoBanne ko3 dunrenToB ahPuHHOMN CBA3ZHOCTH B a)()UHHOM ITPOCTPAHCTBE.
DnemeHTapHOe MHOTOOOpa3ue. MHorooOpasue.

Tenzopsl B MHOTOOOpa3HH.

KacatenpHoe adpuHHOE IPOCTPAHCTBO.

[IpoctpancTBa apHHOMN CBI3HOCTH.

[MapannenbHblil TIepeHOC OJJHOKOBAPUAHTHOTO TEH30pa B MPOCTPAHCTBaX apPUHHOM
CBSI3HOCTH.

[MapannenbHplii EpeHOC TEH30POB MPOU3BOJIBHON CTPYKTYPBI B TpOCTpaHcTBax adGuHHON
CBSI3HOCTH.

I'eonesnueckue B mpocTpancTBax adHUHHON CBAZHOCTH.

AOGcomoTHBIN nuddepeHian TeH30pa MPOU3BOIHHOM CTPYKTYPHI B TPOCTPAHCTBAX
apUHHOM CBSI3HOCTH.

KoBapuantHas npousBoiHasi TEH30pa MIPOU3BOIBHON CTPYKTYPhI B IPOCTPAHCTBAX
apUHHOM CBSI3HOCTH.

Tenzop kpuBu3HbI (TeH30p Pumana-Kpucroddens) B mpoctpancTBax ahpuHHOMN CBA3HOCTH.
Tenzop Puyun.

BBenenue MeTpuku B €BKJIMIOBOM ITPOCTPAHCTBE.

@yHaaMeHTaNbHBIN (METPUYECKHIA) TEH30p B pocTpaHcTBaxX adpuHHOM cBsi3HOCTH. Ob1IIee
orpezieNieHue, CHMMETPHSI, KOBapUaHTHBIE CBOMCTBA.

Mertpuka, coriaacoBaHHas CO CBA3HOCTHIO. CBsA3b KO (UIIMEHTOB CBI3HOCTH C
METPUYECKUM TEH30POM.

CaMOKOHTpOIIb CTYACHTOB COCTOHMT B NMPOPa0OTKE JEKIIMOHHOTO Marepuaia, padore C

y‘-I€6HI/IKaMI/I, MOATOTOBKC K MPAKTHYCCKUM 3aHATHUAM, OSK3aMCHY. I[JISI CTYACHTOB HHWIKC
MMPEaAOCTABJICH IIEPECUCHB BOIIPOCOB M 3aJia4 JJIA IIOATOTOBKHU K 3a4YCTYy.

Hepeqeub eonpocoe u 3(10(1'{, 8bIHOCUMDBLX HA RUCbMEHHDLIL 3auem

1. Hamucatp ypaBHeHHE mNpsiMOW, mpoxoxsamiei yepe3 Touky A(3, 2, 1) B HampaBieHuu
Hanckopeiimero pocta GpyHkimu exp (-r?), r=|r.

2. Hamucatp ypaBHEHHME IUIOCKOCTH, KacaTeJIbHONH K IOBEPXHOCTH MOCTOSHHOTO 3HAYEHUs
dynkmmn (x>+y?-3z) B Touke A(-1, 2, -1).

3. Haiitu yron Mex 1y HanmpaBJIeHUSIMU HAaHCKOPEUIIEro pocTa (hyHKIHMA

(x>+2y%-2%) u r=|r| B Touke A(-1, 1, 1).

4. Haiitu cuty, NEHCTBYIOIIYIO HA YacTUILy B Touke A(-1, -2, -1), ecnu moTeHIHaIbHAS SHEPTUS
paBHa (2X+y?-7).

5. Haiitn o0bpeM napanienenurnea, moCTPOEHHOT0 Ha BEKTOPax:
—a+b+C, da-b+cC, d+b-cC.



6. Hamucarp ypaBHEHHE TUIOCKOCTH, TIpoxojsmieid depe3 Touky A(l, 1, 2), kotopas siBiseTcs
IUIOCKOCTBIO, KacaTelbHOW K MOBEPXHOCTH IMOCTOSHHOTO 3HAa4YeHUS (YyHKIUU ‘F — ﬁ‘ B 3TOil
Touke. ' - paguyc-BeKTOp, A - IOCTOSAHHBIH BEKTOp ¢ KoopauHaTamu (1, 2, 0).

7. Jlns terpadnpa, 3aJaHHOTO KOOPAMHATAaMH BEPIIMH, YMETb HAaXOIUTh: JUIMHBI pedep, YIJIbI
MEXIy peOpaMu, IJIOMIAIN TPaHe, yIiIbl MeXIy TPaHsIMHU, 00BEM.

8. Haiirn: gradr, divr, rotf, gradp, divp, rotp, rxe F(X,y,2),r=[F],p(x y,0),
p=lpl.
9. Haittu grad X, div zr, rotyr

—cr
10. BerauciauTs: gradeT, gradsin(IZF), diV[ﬁ[BF]], div[ar]], rot[ar]],

rot[a[bF]], rot(dsin(kF)), div(dsin(kF)), A(%), div(r[ar]), rot(r[ar]),
r

- I 2 —Cr
e . |ar ar X e e
grad([ar],[br]), dIV—[ ], rot—[ ], A—, A([ar],[br]), A
r r r r
a, 6, J, k = const, c =const,c >0, F(Xx, Y, z), r =| [ |. Pesyabrars! 3anucars KOMIIaKTHO,
110 BO3MOKHOCTH B BEKTOPHOM BHJIE.

rac

= iVE_—F_\,)O, rotg, Al, A%, T,
[T —Ry| [T —Ry| r r3 |7 =Ry |

ﬁo,d =const, F(X,Y,z),r =|F|. Pesyabrarel 3amucaTh KOMIIAaKTHO, 1O BO3MOMHOCTH B

11. Berumcnurs: grad YIS

BCKTOPHOM BHUJEC.

dr dr z - _ .
12. Beramcmuts: grad —= | FO'[%, A(_B)’ e d =const, r(x,y,z),r=r|.
r r r
Pe3y.HBTaTBI 3aluncaTb KOMIIAKTHO, I10 BO3MOXHOCTH B BECKTOPHOM BUC.
o [ (dF)F dr)r -
13. Beruncnuts: grad ((ar)(br)), div ( 5) , rot ( 5) ,  A(d cos(kr)),
r r

rne d,b,d, k =const, F(X, Y, z), r = I |. Pesynbrarsl 3anucars KOMIIaKTHO 110 BO3MOXHOCTH

B BEKTOPHOM BH/IE.
14. Haiitu notok mons a (F)(X — Z,y + 2X — Z,X + Y) uepes nosepxHocTh cepbl paauyca I

LIEHTPOM B Ha4ase KOOP/MHAT.
15. Haiitu nupkyasmuto nons @ (F)(X—2,Y + 2X —Z,X+ Y) 10 OKPYXHOCTH €IMHUYHOTO

pamuyca ¢ IIEHTPOM B Havaje KOOP/MHAT, JIeXkallel B miIockocTH (Y,Z).
16. Haiitu nupkynsiuro ons [aF] mo okpy’kHOCTH €IMHUYHOTO Pajryca ¢ IEHTPOM B Hadaje

KOOD/IMHAT, JIS)KAIIEH B MIIOCKOCTH, HOPMaJlb KOTOPOil 00pa3yeT paBHbBIC YIIIbI ¢ KOOPAWHATHBIMHU
ocamu (a = const, F(X,Y,2)).
17. Beraucnuts div grad [uist clieAyronux CKauasspHbIX MOJICH:

a) f :sin(IZF),G) f :rflsin(ﬁf), g) f :(IZF)Z,r) f =exp(-r),
n) f :exp(—rz), e) f= I‘flexp(—l‘),rne K - MOCTOSHHBIH BEKTOP.

18. Beruucnuts rot rot uist ciieayonmx BeKTOPHBIX MOJEH:
a) a :(xz,xy— Y2, XZ + 22), 6) a :(x2 +y%,xz, yz), B) a :(2xz,x2 + y2,222)



19. YIIpocTHTh BBIpAKEHHUS C TIPeIBAPHTENBHBIM HCIIONB30BAHMEM METOI0B BEKTOPHOI anre6phl
Y BBIYUCIINTE: Q) rot[é,[ﬁ, I_":H ,0) div[é,[ﬁ, I_":H , B) I’Ot|:[§, F],|:6, F:|:| ,
r) div[[é, F],[B, F:H ,rae a,b -mocTosHHbIE BEKTOPBL.

20. TIpeobGpa3oBaTh BBIPAKEHHMS METOJOM OIlepatopa V M 3aTeM  paclucarh B YacTHBIX

MIPOU3BOJHBIX CIIEYIOIIUE BBIPAXKEHUS: ) div[,&, é:| , 0) grad (A, é), B) I‘Ot[:&, é], T)
div( f,&),;{) rot( fﬁl),e) grad(f -e),) divgrad(f -e)
21. HaiiTh Hanps>KeHHOCTh 3JIEKTPHYECKOTO MOJIs, €CIH 3a[aH MOTeHIHAN @, E= —grad Q

2) @ =(%*+2y’z +sin(x))- exp(—(x2 +y2+ 22)) ,

6) ¢ = (%" +sin(z-x) + y’x-cos(z))-exp(-x*)
22. HaiiTu IUIOTHOCTH DJIEKTPHYECKOro 3apsiia B BaKyymMe [, €ClIU 3ajJaHa HalpsHKEHHOCTh
5JIEKTPUYECKOTO TIOJIsI E, divE = 4o

a) E =(x +4sin(z)exp(xy),cos(x)+In(xyz),xy’z)

6) E :(x.exp(—x2)+ y+z,In(xy)sin(z),x+y+z +1)
23. 3Has Bua GyHKIuH X; = X; (qk ) , 3aIKcaTh KBaIpaT PacCTOSHUS MEXIY IByMs OECKOHEUHO-

ONMU3KUMU TOYKaMU, 1 HAUTH K03 purimenTs! Jlame 1 cepuueckoil 1 UITUHAPHIECKON CUCTEM
KOOD/IMHAT.

(dnsa chepuyeckoil cucTeMe KOOpAMHAT: X, = sin@cos¢, X, = singsing, X, =C€0S0 . Jlnst
LMJTMH/IPUYECKOH CHCTEMBI KoopauHat X, = pCOS@, X, = pSiNg, X, =17.)

24. Tlomyuuts GopMynsl I TpagueHTa ckamspHoro mnons WV B cdepuyeckon u
[WIMHIPAYECKON cucTeMax KOOpIMHAT.

25. Tlonyuuts (OpMyNBI Uil JUBEPreHIMH BEKTOPHOrO moisi 8 B cdepudeckod u
IMHAPHUYECKON CUCTeMaX KOOPAUHAT.

26. Tlomy4nTs (HOpMyYJIBI IUIs POTOPA BEKTOPHOTO MOJIA A B CEPUYECKON U LMIMHIAPUYECKOM
cucTeMax KOOp/AWHAT.

27. Tlonmyuuts (opmynsl mis onepartopa Jlamnaca ckanspaoro mons Y B cdepuueckoii u
IIMHAPHUYECKON CUCTEMaX KOOPAWHAT

28. 3anana cdepuuecku-cummeTpuyHas pynkuus: V¥ ( r) . Haittu grad ¥ ( I‘) , AY ( r )
a) P(r)=3r%, 6 Y(r)=r’+2r’, s ‘I’(r):sin(rz)
29. HaiiTi MaTpHIly TOBOPOTA CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH HPH ITOBOPOTE HA YTOMI (.

a) YOeauTcs, 4yTO MaTrpulia (U3) IOBOPOTA HA YrOol (D = ¢ + @, cosmamaer c
NIPOM3BEACHUEM MaTPHIL (Ul) u (U 2) , KOTOPBIE SBIAIOTCS MATPULIAMHU TIOBOPOTA HA YIIIBI () 1
@, COOTBETCTBEHHO.

. -1

0) YOenuThcsi, 4TO MaTpurIla IOBOPOTA (U 2) Ha yrojl —() CcOBHAJaeT ¢ MaTpuLen (Ul)

, Te (U1) - MaTpuIa NOBOPOTa Ha yroa (.



30. Haiitu maTpuIly HOBOpOTa CUCTEMBI KOOPAWHAT B TPEXMEPHOM MPOCTPAHCTBE HA IO (.
a) Bokpyr ocu OX. 6) Bokpyr ocu Oy. B) Bokpyr ocu Oz

31. B cinydae OByMEpHOTO MPOCTPAHCTBA BBIYMCIUTH KOMIIOHEHTHI BEKTOpa bi B cHUCTEME
KOOP/IMHAT, TOBEPHYTOM HA yroJl ¢) MO CPABHEHUIO C MCXOAHON. KOMIIOHEHTBI BEKTOpa M yroil ¢

CIIE Y IOIIHE:

a) b=1 b,=2 ¢=7/6. 6) b =3 b,=1 ¢=7/3.

B) b =5 b,=2, ¢=7x/4. 1) b=-1 b,=4, ¢=-7/6
32. B ciyyae 1ByMEpHOrO IPOCTPAHCTBA BBIYMCINTE KOMIOHCHThI TEH30pa BTOPOTO paHra &, B
CUCTEME KOOPJIMHAT, IOBEPHYTOM Ha yroJl () Mo CPABHEHHUIO C UCXOAHON. KOMIOHEHTHI TeH30pa
W YTOJI @) CIeqyIonue:

a) a,=1 a,=2, a,=-3, a,,=5 ¢=7/3

6) a,=-1 a,=4 a,=-2 a,=1 p=rl4d

B &y =3, a,=1 a,=-2 a,=6 ¢=7/6

r) &, =5 a,=2, a,=1 a,=1 ¢=x/2

33. B TpexmepHOM MpOCTpaHCTBE 3a/1aHbl KOMIIOHEHTHI BeKTopa. HaliT KOMITIOHEHTHI BEKTOpa B
CHCTEME KOOPIMHAT, MOBEPHYTOM Ha yron ¢ BOKpYr ocu OX MO CPABHEHHIO C HCXOIHOM.

KOMITOHEHTBI BEKTOPA ¥ YTOJI () CIIEMYOIIHE:
a) b=1 b=2 b=-3 ¢=r/3
6) b=4, b,=-1 b,=5 ¢=x/2
34. Jlanbl BEeKTOpHl &; M bi. Jloka3aTtb, 4TO MHOKECTBO BEIUYUH {ai -bj}06pa3yeT TEH30p
BTOPOTO paHra. Takoi TEH30p MHOTAAa Ha3bIBAIOT TUAIOM.
35. JlaHbl: BEKTOp @; M TEH30p BTOPOI'O PaHra bi j - HoKasark, 4TO MHOKECTBO BEIMINH {ai -b ) k}

00pa3yeT TeH30p TPEThEro paHra.

36. [lan Tensop Tpetbero panra @, j . Jlokasarh, 4T0 MHOXCECTBO BEIMYNH b jik = &, obpasyer
TEH30p TPETHETO PAHTA.
37. JlaHbl TEH30pbI BTOPOro paHra a;; u b, j - Jlokasarb, 4TO MHOXECTBO BEIHYNH {ai j °bkm}

o0pa3yeT TeH30p YETBEPTOTO paHTa.
38. Haiitn Ttensop C; =t b ji- e @ u bi j ABIAIOTCS TCH30PAaMH B JBYMEPHOM
NPOCTPAHCTBE M UX KOMIIOHEHTHI PABHBI:
a) 8, =1 a,=2 a,=-3 a,=5 b;=-1 b,=4, b,=-2, b,=1
6)a;,=3 a,=1 a,=-2, a,=6,b,=5 b,=2 by,=1 b,=1
B) 8, =2, a,=1 a,=-2, a,=3, b,;,=0 b,=6 b,=2 b,=4
39. B 1ByMepHOM NpPOCTPaHCTBE 3a/1aHbl BeKTOpbl & 1 D a Tak *e Tensopsl Broporo panra C, j

u di j- HailTH TCH30pHYIO pa3MEpPHOCTb NMPUBCACHHBIX HIKC BEIMYMH M BBIYHCINTH BCC HX

KOMITOHCHTHI:



a) ab, 6) ab B) aC;, 0 bd, nc
e) d;; %) &C;  3) &Cj u) & C;; ) bd;,
m b d;; w bd;;  wc¢;d, oc;d, mcdj
Bexropsl @ u bi U T€H30phI C, ju CIi j PaBHBL
a=1 a=2 b=3 b=-1
Cy=3, Cp=1 Cy=-2 Cp=6
d11:5’ d12 =2, d21=1, d22 =1
40. Pa3noxuThk TeH30p BTOpOro panra C; j Ha CyMMy CHMMETPHUYHOIO a j 1 aHTHCUMMETPUYHOTO

bi j TeH30pOB, r2ie C;; paBHBL:

2 3 -2 6 4 7
2) 1 2 -4 & |2 7 -8
6 2 7 5 4 3

41.  Jlns CHMMETPUYHOTO TeH30pa &;; Ha IUIOCKOCTH: HAWTH COOCTBCHHBIC 3HAYCHUS W

COOCTBEHHBIE BEKTOPBI, MPOBEPUTH OPTOTOHATBHOCTh COOCTBEHHBIX BEKTOPOB, HAWTHU OPTHI
CUCTEMBI KOOPJMHAT, CBSI3aHHOM C IVIABHBIMHM OCSIMH, 3alIMCAaThb MATPUIy IIOBOPOTA K INIABHBIM
OCsIM, 3aIlMCcaTh BUJ TEH30pa B IVIABHBIX OCHX.

[Tpon3BecTH BBIYMCICHUS 711 TEH30POB C KOMIIOHEHTAMH:

a) 8,=9, a,=-2, ay=-2, a,="6
6) a;=3, a,=-9, a,=-9, a,=3
B) 8, =0, a,=3, a,=3, a,=6
na, =1 a,=2 a,=2 a,=1
42. Pa3znoxuthb TeH3op C, j Ha CyMMY CHMMETPUYHOrO &; j ¥ aHTHCHMMETPHYHOTO bij TEH30POB.

ij: HAlTH COOCTBCHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTODBI,

MPOBEPUTH OPTOTOHAJIBHOCTH COOCTBEHHBIX BEKTOPOB, HAWTH OPTHl CHUCTEMbl KOOPAMHAT,

s cuMMeTpuyHOro TeHsopa a

CBSI3aHHOM C TJIaBHBIMM OCSMH, 3aIIMCaThb MAaTPHIly ITOBOPOTA K INIABHBIM OCSAM, 3aIMCaTh BH]
TEH30pa B TJIABHBIX OCAX, KJIACCU(UIMPOBATh TEH30p (IIAPOBOW, CHUMMETPHUYECKUH,
ACUMMETPUYECKUH, ITOJI0)KUTEIBHO, OTPULIATEIBLHO ONPEAEIICHHBIN NN 3HAKOHEOIPEACIICHHBIH).

HpOI/I3BeCTI/I BBIYUCJICHUA OJId TCH30pPOB Ci j C KOMIIOHCHTaMU:

9 3 -2 3 9 -5
) |-3 2 -4 6 |-9 3 4
2 4 6 5 -4 3
3 5 6 2 6 -1
B) 3 1 -3 r) -6 3 -1
-6 3 -2 1 -1 3




43. Berancinurh cBepTKH, TA€ €, jk - CUMBOII JleBu-Uusura.

a) Cii 0) € ikCim
B) € iCikm r) € kB jm
D 8Ein 9  &jinj
) € CimEmng 3) € ikCim€iin

44. Tlomyuuth popmyiy mnpeoOpa3oBaHMs IBOWHOTO BEKTOPHOTO MPOU3BEICHUS [é,[ﬁ,ﬁ :H,

MCIIOJB3Yys cuMBOJI JIeBu-UuBuTa.
45. TIpeoOpazoBaTh BbIpaXKEHUs, HCIIONIB3YS cuMBOJ JleBu-UuBura.

2 elled) e (a8)ed]
3  rot 5,5] r)  rot rot[é,ﬁ]
n  div a’,f)] e)  rotrotA
46. BpraucnauTh, HCIONb3ys cuMBoJl JIeBu-YupuTa:
a) rot [é, F],|:6, F:H, rne a u b - mocrosmmbIe BEKTOPBL.
0) I'Ot[ D, F] , re @ - NOCTOSHHBIN BEKTOP.
B) diV[(T), F], e (@ - MOCTOSHHBIH BEKTOP.
r) rot( f(r)r)
1) rot (c?)f (IZ F)) : re @ u K - moctosmmere BeKTOPHL.

47. Haiitu MaTpuily npeoOpa3oBaHuUsl CHCTEMbl KOOPAUHAT, BKIIFOYAIOIIYO BHaYaJIe TOBOPOT Ha
90° Bokpyr ocu Oz, a 3aTeM HHBEPCHIO.

48. Jlanbl: @; MCTHHHBIA BEKTODP U bi - TIceBI0BEKTOp. UTo mpenacTaBisieT co0oi X BEKTOPHOE
npousBeneHue?

49. Namei: @, D wu C- ucrunneie Bextopbl. UTo mpescTaBiseT co6Oif MX CMENIAHHOE
IPOU3BE/ICHHE (ﬁ, [b ,C ]) ?
50. Haubi: & u D, - uctunneie BekTopbl, €, jk - ncesnorensop Jlesn-Yusnura. Yro npencrasiser

co00li MHOTOKOMIIOHEHTHAs! BeJIMuMHa €; jKa jbk ? Ilouemy? Kakue onepauuu npou3BoaaTcs Mpu

MOJTYyYE€HUU 3TON BEITUYHHBI?
51. [lanbl: Q

. - IICEBIOBEKTOD, €, jk - TICEBIOTEH30p JleBu-UuButa. Uto mpeacrapusieT codon

MHOTOKOMIIOHCHTHas BenuunHa € ;, 8, ? [Touemy?

52. Jlaubl: @, - HCTHHHBIHA BekTOp, D, - ncemoBexTop. UTo npeacrapnser coboit enmuuna a, b,

? Ilouemy?



1%8u

53. CUMMETpUYHBII TEH30p — +
OX;  OX;

IIaPOBOTO TEH30pa M CAMMETPHYHOTO TEH30pa, UMEIOIIIETO HYJICBOH ciel (TeH30pa JIeBUAIIHH):

ou . ou .
Yo, o | Julan, o] dp aul 1y b g Ty g
2 ax OX; 2 ax o% | 3 ToX | 3 TOX 3

j

ObIBacT yAOOHO MPEACTAaBUTH B BUJE CYMMBbI

JlokazaTb, 4TO Dii =0.

_ _ 2 2 .
54. 3amamo BekTopHOe moie U B aByxmepHoMm mpoctpanctse: U = (XY, X —Y“). Haiitu
KOMITOHCHTBI TEH30pa JEBHAIIUU Dij B Toukax: a) X=1,y=2; b) x=0,y=1. Haiitu riaBHbIC

3HAYCHU U TJIABHBIC HAIIPABJICHUA TCH30pa ACBUAINU B 3TUX TOYKAX.

55. Jlnst TeH30pHOTO MOJIs Til by in (X,s X5, X3) N-ro para jokasatb TeopeMy, KOTOpasl SBISETCS

00o0meHnemM TeopeMH Ocrtporpazckoro-I"aycca.

jz '”dV jZT i

S In
Ykazanue: YMHO>KI/IM JIEBYIO M IIPaBYIO YaCTH PABEHCTBA HA TPOU3BOJIbHBIN MOCTOSIHHBIN TEH30p

Ai iy.iy_, PAHTA (N-1) u BBINOIHMM CBEPTKY MO MHAEKCAM I1 I2 IN -

Oo0pa3ubl MHAMBUAYAJIbHBIX 3a1aHUI
Temnr 4,5,6

TeH30pHBINA aHAIH3

1. Haiitu Koop/MHATH BekTOpa X B 6asuce {€,,e,,6.}, ecru oH 3a7aH B 6asuce {€,,€,,e,}.
e, =e,q+e,+2¢e,
x=(6,-1,3)", e, =2e -6
e, =-—€+e,+e,
2. Haiitu matpuity uHeitHoro oneparopa B 6asuce {€,,€,,e,}, rae

€ =€ —e,+¢e;,

e, =-e-+e,-2e,
e, =-6+2e,+€,
eciu oHa 3a/1aHa B 6asuce {€,€,,6,}
1 0 2
3 -1 0
1 1 -2

3. Jansr Tensopsr Cj, d', &', 7. Bemmumner g, h onpenenensl B kaxjoM 6asmce
dopmynamu g = C'jké‘fkni u h=cjd k1. coorBeTcTBeHHO. OnMpasich Ha 3aKOH

HpeO6p330BaHI/I5[ KOMITOHCHT JaHHBIX TCH30POB, IIOKa3aThb, YTO 3TH BECJIWMYHHBI ABJIAKOTCA
HWHBapUaHTaMHU.



4. Tenzop A tuna (0,3) uTen3op B tuna (0,1) 3amaHbl B HEKOTOPOM Oa3uce TMHEHHOTO

npoctpancTsa V,. Haiiti tin u matpuiy tezopa A® B, ecin

SN

5. Temsops A=(a)), 7= () 3amans MaTpumamMu

3 42 5
A=
5 7

) 3), n=(-1, 3).

Haiitu MaTpuer ceepTok: 1) @, 2) aijj ; 3) ai,-j .

6. KoBapuaHTHEBII METPUYECKHI TEH30 + 1 TEH30 al- 3aJaHbl COOTBETCTBEHHO
ij - jk

2 3 1 11 -1
3 5) |1 11 -1/

Haiitu matpuwy Tensopa: 1) a,,; 2) a); 3) a; 4) a.

MaTpHUIAMU:

7. CrenuanbHas cucTeMa KOOPAMHAT BRITSHYTOTO MIHIICOM 1A BpalieHus y' = U, y2 =V,

2, x® popmynamu

V’=¢p B R? cBszana ¢ JeKapTOBBIMU KOOPAUHATAMU X, X
x' =ausinvcose, x°=ausinvsing, x°=aucosv.

1. HaiiTu okanbHBIN Oa3UC CHCTEMBI KOOPIUHAT.

2. BpUMCINTH €BKIMOBY METPUKY B YKa3aHHBIX KOOPJUHATAX

Temsr 1,2,3,6
BekTopHbIii aHAIH3
Bapuant Ne 1
Haiitu nponsBoaHyto cKansipHOro nois (X, , 2) B Touke M 1o HanpaBieHUIO MPOXOoaALIeH

gepe3 3Ty TOUKY HOPMaJlM K TIOBEPXHOCTH S, 00pa3yronield OCTPhIA YToJl ¢ MOJOKHUTEIEHBIM
Hanpasienuem ocu Oz.

u=4InB+X)-8xz, S:X¥-2y+27=1, M(11l).
HaiiT mOTOK BEKTOPHOTO IMOJIsT d 4Yepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOpMasIb BHEIITHSIS )
. - X+ ) =9,
a=(x+21+(z+ Yk, S: y :
z=x,z=0(z>0)
Haiiti paGoTy CHibl £ TIpH HepeMeleHnd Baomnb auund L o Toukn M k Touke N.
F=(X-2)i+(/-2X7, L: X+ =4 (y=0), M2,0), N=20).
Haiitn MOy b HIMPKYJISAIMHE BEKTOPHOTO NOJIS d BIOJIb KOHTYypa I
- - 7 )(2 = 1,
G= (- )i+ x+Kk, r:{ +y=1
z=1
Haittu grad(a,7,b).
Bapuant Ne 2

Haiitu nponsBoaHyto cKansipHoro nois (X, , 2) B Touke M 1o HanpaBieHUIO MPOXOoasALIeH

gepe3 3Ty TOUKY HOpPMaJM K TIOBEPXHOCTH S, 00pa3yroniel OCTPhIA YToJl ¢ MOJ0KHUTEIEHBIM
Hanpasienuem ocu Oz.

U=\X+y -z, S X+ =24z+1, M(34)).

HaiiT mOTOK BEKTOPHOTO IMOJIsT d 4Yepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOpMasIb BHEIITHSIS )



X +4) =4,

a=(z+ Wi+(x-2)j+ 2k, S: .
(2+ )i+ (x=2) 3x+4y+z=12, z=1

3. Haiitu paboty cumbl F npu nepeMerieHnu Baoib duHuu L ot Touku M k Touxe N.

F=(x+Vi+(x=))J, L:y=x, M(-11), NQ11).

4. Haiitu MOIyJIb UPKYJISIANA BEKTOPHOTO MO & BJIOJIb KOHTYpa [

z=5(xX + /) -1,

d=xz- j+ yk, T:
Z=4

5. Haittu gradin(d/r).

~

10.
11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21
22
23

Bonpocwt k 3auemy no uzyuaemoii oucyuniune

CkanspHple U BEKTOpHble (U3NYECKHWE BEIMYMHBL. BekTop U ero 4muciaoBble
xapakrepuctuku. [Ipumepsl.

Koopaunatel BekTOpa M €ro YHCIOBbIE XapaKTEPUCTHKH B KOOPAWHATHOW ¢opMe.
IIpumepsl.

JlunHeiiHble omepanuy Haj BEKTOpaMH (CIOKEHUE, BBIUUTAHUE, YMHOKEHHE Ha YHCII0) U
ux cBoicrsa. [Ipumepsl.

MHOkecTBO CBOOOIHBIX BEKTOPOB, PABEHCTBO BEKTOPOB, HYJEBOM BEKTOP, YTIIbl MEXIY
BEKTOPAMH, KOJUIMHEAPHBIE U OPTOTOHAJIbHBIE BEKTOPHI. [IprMepsl.

JluneitHas KOMOMHAlLMS BEKTOPOB, JIMHEWHO 3aBUCHMbIE U HE3aBHCHMbBIE BEKTOPBI.
IIpumepsl.

basuc B mpocTpaHcTBE W Ha IUIOCKOCTH, pa3jioXeHHe BeKkTopa 1o Oaswucy.
OpronopmupoBanHblii 0asuc, adduuublii O6azuc. IlpeoOpazoBaHHe KOOpPAMWHAT MPH
nepexoJie oT oJHOro 0asuca k npyromy. [Ipumepsr.

CkansipHOE 1 BEKTOPHOE MPOU3BEIEHHS BEKTOPOB U UX CBOWcTBA. [IpuMepsl.
CMmemaHHOe MPOU3BEICHUE TPEX BEKTOPOB W €ro CBOMCTBA. JIBOWHOE BEKTOPHOE
IPOM3BEACHUE TPEX BEKTOPOB U (GOpMyIIa ero BelunciaeHus. [Ipumepsi.

[TonsiTie BeKTOpHOW (GYHKIHUM OT CKaJISIPHOTO M BEKTOpHOro aprymenta. ['omorpad
paauyca — BekTopa ToukH. [Ipupamienue pagnyca — BeKTopa Ipu U3MEHEHUH CKAJISIPHOTO
aprymenTa. [Ipumepsl.

CkassipHbl€ 110JIs, IMHUY ¥ TIOBEPXHOCTH YPOBHSI CKaJIIpHOTO 1ouis. [Tpumepsl.
[TpousBogHas MO HampaBlIeHUIO A CKajsipHoro mois. Ompenenenue u Gopmyrna Ui
BbIuncieHus. [Ipumepsr

I'papuent ckansipHoro nosisi. Teopemsl 0 rpagueHTe. CBsA3b Ipaii€HTa ¢ TPOU3BOIHOM 1O
HarpasieHuto. [Ipumepsr.

B3aumnbie BekTopHble Oasuchl. KoBapuaHTHbIE M KOHTpaBapUaHTHBIE KOOPAMHATHI
BEKTODA.

CBs3b MEXly KO- U1 KOHTPAaBAPUAHTHBIMA KOMIIOHEHTAMH BEKTOPA.

Mertpuueckuit Tenzop. Koaddunuents: Jlame.

[Tonstue Bektop-pynkimu.  [omorpad BekTop-byHkmmu. IIpousBomnHas BeKTOp-
¢yHkuuu, npasuna nudpdepenupoBanus. HTerpupoBane BeKTOp-QyHKINH.
BrIpaxkeHue cKalIpHOTO MPOU3BEACHMS 4Yepe3 KO- U KOHTPABAPUAHTHBIE KOMIIOHEHTHI.
BrlpaskxeHne BEKTOPHOTO NPOM3BENEHUS JBYX BEKTOPOB B KOCOYTOJIBHOM cHCTEME
KOOpAWHAT. YTJbl Dijepa.

ITonstue Tenzopa. Panr tenzopa. CBONWCTBO MHBApUAHTHOCTH.

OrnpeneneHne TeH30pa MPOU3BOIBHOIO MOPSAIKA.

[IpeoOpa3oBaHnne  KOMIOHEHT TEH30pa NpU  TOBOPOTE  IUIOCKOCTH  BOKPYT
MEePIECHANKYIISIPHON OCH.

. Tenzop B 00001IEHHBIX KOOPAUHATAX.

. KpuBonunerinbie KoopMHaThL. T€H30PbI B KPUBOJUHEMHBIX CUCTEMAX KOOPAUHAT.

. JlelicTBUSA HaJl TEH30paMHu.



24.
25.

26.
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28.
29.
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31.
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35.

36.
37.

38.
39.
40.
41.
42.
43.

Metpuueckuii TEH30p.

Ilonarue riaBHOM ocu TeH3opa. [IpuBeneHue TeH30pa K TIIaBHBIM OCAM. TEH30pHBII
JJUIATICOU .

HNuBapuantsl TeH30pa. Ilonstue neBuatopa. PasimokeHue TeH30pa Ha JE€BHATOP H
IapOBOM TEH30P.

[lonatue TeH30pHOW (QYHKUMHU CKaIIpHOTO aprymenrta. JleWicTBUS Haj TEH30PHBIMHU
HOJIIMHU.

[ToHsiTHE IUPKYJIALUN BEKTOPHOIO MOJIS.

Ckanaproe noste. [IponsBoanast 1o HanpaBICHUIO, TPAJIUEHT CKAJISIPHOTO MOJISL.
Bexkropnoe none. [I0TOKk BEKTOPHOTO MOJIS.

Teopema Octporpaackoro.

Buxppb BEKTOPHOTO IOJI.

Teopema Ctokca.

[lorennmansHOE BEKTOpHOE Toje, mpumepbl. HeoOxoaumoe M JOCTAaTOYHOE YCIIOBHUE
INOTEHLIUAJIbHOCTH BEKTOPHOTO TIOJIA.

ConeHoMaTbHOE BEKTOPHOE Mo, puMepbl. HeoOxoaumoe U AOCTaTOuHOE YCIIOBHE
COJICHOMJAIbHOCTH BEKTOPHOTO MOJIS.

JlantacoBo BekTOpHOE noJe. [loTeHuan namnjgacoBa BEKTOPHOIO MOJIS.

Teopema O pa3noKeHUM HENPEPBIBHOIO BEKTOPHOTO TMOJS Ha IOTEHUUAIbHOE U
COJICHOUJJAJIBHOE.

HuddepennrpoBanre BEKTOPHOTO MOJIS IO HAMPABICHUIO.

[ToTOK TEH30pHOIO MOJIA.

JluBepreHnus TEH30pHOTO IOJIA.

JuddepeHumrpoBanue TEH30pPHOTO MOJIS 10 HAMIPABICHHIO.

CumBouel Kpucroddens 2-ro poxa.

CumBonsl Kpucroddens 1-ro pona. CoiictBa cumBonioB Kpuctoddens.
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