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I. AHHOTAIIUA
1. leap n 3aga4y AMCUUILIMHBbI
Ieab10 0OCBOCHUS TUCHUILIUHBI SIBISCTCS:
dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIOIITUXCSI KOMITETEHITUN B 00JIaCTH BEKTOPHOTO
¥ TEH30PHOI'0 aHAJIN3a U €ro MPUIIOKEHUN K (PU3MIECKUM M TEXHUYECKUM 3ajjadaM.

3ajayaMm OCBOCHHUS TUCIIUIIIMHEI SABJISIOTCS:

® OCBOCHHME OCHOBHBIX IOHATHMH W UJIEH, JEKAIIMX B OCHOBE COBPEMEHHOIO
TEH30PHOr0 aHAJIU3a;

® OBJIaJICHHEC HAaBbIKAMU U TPUEMaMM PEIICHMS 3a]ad B 00JIACTH COBPEMEHHOM

(1)I/IBI/IKI/I, CBS3aHHBIX C UCITIOJIB30BAHHUECM BCKTOPHOI'O U TCH30PHOI'O NCUUCIICHUA.

2. MecTo aucuuiuinHbl B cTpykrype OOII

Juciurnnraa «BekTOpHBII W TEH30pHBIM AHAIM3» M3Y4aeTcsi B MOJYJE
Marematuka bioka 1. Jluciuruinasl o0si3aTenbHOM yacTu yueoHoro miana OOIL.

Jucuurnaa «BeKTOpHBIM M TEH30PHBIM aHalIu3» OCHOBBIBAETCS HA 3HAHUAX
CTYJIEHTOB B 00JacTHM MaTeMaTHYE€CKOTO aHaldu3a W JuHeHHo# anreOpsl. [lpu3Bana
chopMHUpOBaTh y CTYJCHTAa COBPEMEHHOE MPEJICTABIEHHE O BEKTOPHBIX U TEH30PHBIX
OMUCAaHUSX (PU3NUECKUX BEJIUYUH W TEOMETPUYECKHX METOJIaXx MaTeMaTU4YeCKOU
¢busuku. JlaHHas AUCIUIUIMHA TECHO CBS3aHA CO BCEMHU pas3feiaMH TEOPETHUECKOM
bu3uKKd, a TakKe JUCHUIUIMHAMH, TIOCBSIICHHBIMA  METOJAaM  OIHCAHMS
KOHJICHCUPOBAHHOM CPEJIBI.

«BekTopHBII W TEH30pHBIA aHAMM3» (HOPMUPYET Yy CTYyJICHTa KOMIICTCHIIUH,
KOTOphIe OyAyT B JajJbHEWIIIEM MCIOJIb30BAThCS KaK MPU WM3YUYCHUH IUCIUIUIMH TIO

yIIIyOJIeHUI0 Mpo(ecCuoHaIbHBIX KOMIIETSHIIHA.

3. O0beM AMCHMILUIMHBI: 2 3a4eTHBIX SIUHUIGI, /2 aKaJeMUYECKHX Yaca, B TOM
yucJe.

KOHTAKTHAs ayIMTOpPHAasi padora: yiekuuu 17/ JyacoB, npakTuueckue 3anstus 17
4acoB,;

camMocTosiTeIbHAsi padoTra: 38 Jacos.



4. Ilnanupyemblie pe3yJbTaTbl 00yYeHHUs] MO0 JMCUMILVINHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHUsI 00Pa30BaTe/IbHOI MPOTrpaMMbl

[Inanupyemble pe3yIbTaThl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

(popmupyembie KOMIIETSHITHH )

[Tnanupyemble pe3yabTaTbl 00yueHUs 1O

JUCLUILINHE

VYK-1. CnocobeH ocCymecTBIATh ITOHUCK,
KPUTUYECKHI aHAIIN3 ¥ CHHTE3 HH(POpMAITUH,
MPUMEHITh  CHCTEMHBIM  MOAXOA  JUIA
pEIICHUs TTOCTABIICHHBIX 33714

VYK-1.1. AnanusupyeT 3azauy, BeIICIAA €€ 0a30BbIe
COCTaBJISIOLIUE;

YK-1.2. Onpenensiet, UHTEPIPETUPYET U PAHKHUPYET
nH(pOpMAIHIO, TpedyeMyro JUISt pelieHus
MOCTaBIICHHOM 3a/1a4H;

YK-1.5. PaccmarpuBaer u mnpeasaraer BO3MOXKHBIE
BapHaHTHI PEIICHUS TOCTAaBICHHOM 3a/1a4u, OLICHUBAS
UX JJOCTOMHCTBA U HEJIOCTATKH.

OIIK-1. CnocobeHn mnpuUMEHATH 0a30BbIE
3HaHUS B 00J1aCTH (U3UKU U PaguoOU3UKN U
UCIIONIb30BaTh HMX B MNPOo(ecCHOHATBHOM
NEeSATCILHOCTH, B TOM 4HCIE B cdepe
MeJaroruyecKom NesTeIbHOCTH.

OIIK-1.1. TIpumensier 6a3oBble 3HAHUS B 00JACTH
(U3HKO-MaTEeMaTHYCCKUX HAYK JJI PEIICHUS 3a1ad
poheCCUOHATILHOM JIeATEIILHOCTH

5. @opMa NpoMeKYTOYHOM ATTECTALMU M CEMECTP NMPOX0KICHUSA

3auer B 3 ceMECTpE.

6. SAI3bIK MpenogaBaHuA. PyCCKUM.




Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢

YKazaHue€M OTBCACHHOI0O Ha HHUX KOJIUYECTBA aKaJCMHUHYCCKUX YaCcOB U BHU/I0B

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

VYueOHast mnporpamMmma — HAMMEHOBAaHHE
pa3esioB U TEM

Bcero
(dac.)

KonTakTHas padora
(dac.)

CamocTtos
TeJIbHas
pabora, B
TOM YHCIIE
KonTponb
(dac.)

Jlexuun [IpakTnueckue

3aHATUA

BCCIO

B T.4. | BCEro | B T.4.
I111 111

Tema 1. DeMeHTHI BEeKTOPHOM aiaredpbl
O6miee onpenenenue BekTopa. CraasipHOe
npousBeieHue. MeTpuieckuii TEH30p.
B3aumnsiii 6a3uc. Ko- u koHTpaBapuaHTHbIE
KOMIIOHEHTHI. PerynspHble KpUBOJUHEHHbIE
koopauHaThl. KoopauHaTHbIE JIMHUU U
noBepxHocTh. Koaddurmentsr Jlamo.
OproroHanbHble KOOPAUHATHL. PU3NUYECKUE
KOMITOHEHTHI BEKTOpOB. [Ipumep: ckopocTs B
KPHUBOJIMHEWHON CUCTEME KOOPINHAT.
CumBoun JleBu-Yusutsl. BekTopHoe
npousBeaeHrne. CMeIaHHoe POU3BEICHHE.
JIBOMHOE BEKTOPHOE NMPOU3BEICHMUE.
Brruucnenmne o0bemMa, IOCTPOSHHOTO Ha
3aaHHbIX BekTopax. [Ipumep. 3oHa
Bbpunniosna — sueiika Burnepa-3eiitua B
00paTHOM IPOCTPAHCTBE.

[ToBopoT u uHBepcus. AkcuaabHbIE U
HoJIApHBIE BEKTOPHI. [Ipumep:
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO MO U
HaIPsPKEHHOCTh MArHUTHOT'O MOJIS.

10

3

Tema 2. OCHOBBI BEKTOPHOI'0 aHAJIM3a
Bexmopuvie u ckanapHvie noas.
[TpouzBoaHas 1o HanpasieHuto. JIMHIN
ypoBHs. ['palueHT CKaISIpHOTO MOJIS.
Oneparop ['amunbsroHa. JluBeprenums
BekTOpHOTrO noisi. Teopema
Octporpanackoro-I'aycca. Porop BekTopHOTO
nosst. Teopema Crokca. @opmyna I'puna.
Oneparop Jlannaca. [lepBas u BTopas
dbopmynel ['puna. Teopema ['enbMmromnsia.
[Ipumep: ypaBHeHus MakcBemia. BekTopHbIit
MOTEHIUA.

Jugpepenyuanvrvie onepayuu 6
KPUBOIUHEUHOU cucmeme KOOPOUHAM.

26

18




DJeMeHT JUIMHBI, TUIOIAAN U 00beMa.
I'panuent. KoBapruaHnTHas mpou3BOIHASA.
Huseprenrusa. CumBoinsl Kpucroddens
IIEPBOT0 U BTOPOro poxaa. Onepatop
Jlanutaca. BekTopHOE TPOU3BEICHUE B
KpPUBOJIMHEHHOW cucTeMe KoopauHar. Porop.
IIpumep: yckopenue, BTopo 3akoH HeroToHa
B KPUBOJIMHEWHBIX KOOPAUHATAX, YPAaBHEHUE
Jlarpan:xa BTOpOro pona.

Tema 3. Tenzopnas anredpa

HayanbHble IpeACTABJICHUS 0 TEH30pPaXx.
Onepanuu HajJ TEH30paMHU: CIIOKEHUE,
CBEPTKA, TEH30PHOE YMHOXKEHHUE,
CUMMETPUPOBAHUE, AIbTEPHUPOBAHUE.
KococummeTpuuHblii TEH30p.

[Ipumepsl. UHBapuaHTHBIE TEH30PBI.
N3oTponnbie TeH30pHI. JleBuarop, mapoBou
TeH30p. CoOCTBEHHbIE 3HAUEHUS U BEKTOPbI
teHsopa. Tenop nedpopmanmu. 3akon ['yka.
HNuBapuantsl Tenzopa. TeHzopHas
noBepxHocTh. Tenzop OM nouns. [lonstue
OTHOCHUTEIIBHOTO TEH30pA.

I'eomeTpuyeckuil B3riasga Ha TEH30PbI.
MHoxecTtBa 1 Toronorus. Kapter u atiac.
I'magxas ctpykrypa. duddepenmupyemoe
MHoOrooOpaszue. CkanspHas QyHKIUS Ha
MHoOroo0pasuu. BekropHoe nose Ha
MHoOroo6pasuu. CornpsikeHHOe
npocTpaHcTBo. 1-hopma.

Onpenenenue TeH30pa.
Huddepenunansubie GopMbl 1
nojuBeKTopsl. JJuddepennuansuas Gopma
MaKCUMaJIbHOU cTeneHr. OTHOCHUTENbHBIN
teH3op. Oneparop Xomxka (XokeBckas
JyaJIbHOCTB ).

10

Tema 4. TenzopHblil aHAIN3

HavaabHble npeacrabJ/ieHus.
JuddepenurpoBanme TEH30pOB.
Huddepennman TeHzopa, rpaiMeHT TEH30pA.
Juseprennus tenzopa. Teopema Puuun.
[Ipumepsr. [IBykpaTHOE
muddepeHIpoBaHUE TEH30POB.
WuTerpupoBanue TeH30poB. TeopeMbl
Octporpaackoro-I'aycca u Crokca.
CoBpeMeHHbBIH B3IJIsI.

Bremnsas npousBoaHas nudpepeHnantbHon
(hopMBI, CBOMCTBA BHEIIIHEH MPOU3BOTHOM.




3aMKHYTBIE U TOYHBIE TU(PepeHITnaTbHbIe
dbopwmel. Jlemma Ilyankape.

dopma oobema. JluddepeHnnaibabe
orepaTopbl BEKTOPHOTO aHAIIU3a
(nuBepreHuus, JamIacuad, poTop) Ha sI3bIKE
BHewHero nuddepenupoBanusi. OCHOBHBIE
TOKJIECTBA BEKTOPHOT'O aHAJIM3a KaK
CJIEJICTBUS CBOMCTB BHEIITHETO
nuddepeHmnmana.

[Ipumep. YpaBHEHUS JIEKTPOAUHAMUKH Ha
sa3bIke AU pepeHnnanbHbIX GOpM.
Huterpan ot nuddepeHmanbHon GopMBI.
O6mas uaTerpanbhHas popmyna Crokca.
Teopema ['aycca o nuBeprenuun. Gopmyiisl
I'puna, Octporpanckoro-I'aycca u Crokca
KaK YacTHbIE CiIy4au o01eit popMysl

Crokca.
NTOTI'O 72 17 17 38
I11. O0pa3oBaTebHbIE TEXHOJIOTHH
Y4eOHast mporpaMmax- Bun 3ansatus OO0pa3oBaTeybHBIE TEXHOJIOTUN

HAaMMEHOBAHUE PA3JICJIOB M TEM

Tema 1. DieMeHTBI Jlexyuu, npakmuveckue | AkmusHnoe caywanue. Pewenue

BEKTOPHOI aJredpbl 3aHAmMuUs UHOUBUOYATILHBIX 3a0aY

Tema 2. OCHOBBI BEKTOPHOI'O

aHaJM3a

BexmopHnule u ckansipnvie nons. | Jlexyuu, npakmuyeckue | AxkmusHnoe ciywanue. Pewenue
3AHAMUSL UHOUBUOYATILHBLX 3A0aY

Huppepenyuanvnvie onepayuu | Jlexyuu, npakmuyeckue | AxkmusHnoe ciywanue. Pewenue

8 KPUBOIUHELHOU cucmeme 3anamus UHOUBUOYATILHBIX 3A0AY

KOOpPOUHAmM.

Tema 3. Tenzopnas anredpa

Hauanvuvie npedcmasnenus o | Jlexyuu, npakmuyeckue | AxkmusHnoe ciywanue. Pewenue

MEeH30paXx. 3auamus UHOUBUOYATILHBIX 3A0AY

T'eomempuyeckutl 83210 Ha Jlexyuu, npakmuyeckue | AxkmusHnoe ciywanue. Pewenue

MEeH30pbL. 3auamus UHOUBUOYATILHBIX 3A0AY

Tema 4. TeH30pHbBIH aHATHS.

Hauanvuvie npedcmasnenus. Jlexyuu, npakmuyeckue | Axkmusnoe ciywanue. Pewenue
3AHAMUSL UHOUBUOYATILHBIX 3A0aY




Cosepemennbiii 6321410. Jlexyuu, npakmuyeckue | Axkmusnoe ciywanue. Pewenue
3AHAMUSL UHOUBUOYATILHBIX 3A0aY

IV. Ounenounble MaTepuaJIbl VISl MPOBeIeHUs] TEKYyIel U MPOMEKYTOYHOM
arrecTanumn

@Dopma npoeedenusn 3auema. CTYACHTBI, OCBOMBIIME MpOrpammy Kypca
«BeKTopHBI U TEH30pHBIN aHAJINU3» MOTYT MOJYYUTh 3a4€T 10 UTOTaM CEMECTPOBOU U
MOJyCEMECTPOBOM PEUTHUHIOBOM arTecTalnu coriacHo «IlooxkeHnto 0 peuTUHrOBOU

cucteme ooyuenus TBI'Y» (mporokoa Ne8 ot 30 anpens 2020 r.).

Jlii1 npoBeieHUsl TEKYIIEel U MPOMEKYTOUHOM aTTeCTALMU:
YK-1. CniocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUIN aHAIN3 U CHUHTE3 MH(OpMaIuu,
MIPUMEHSTh CUCTEMHBIN MOJX0/1 JIJIsl PEIICHUS TOCTABJICHHBIX 33/1a4
VYK-1.1. AHanuzupyeT 3a7a4y, BbIIeNsA €e 0a30BbIE COCTABIIAIOIINE;
VYK-1.2. Onpenensier, UHTEPIPETUPYET U PaAHKUPYET MH(OpMaIUIo, TpeOyeMyto s
pelIeHUs MOCTaBICHHOM 33/1a4H;
VYK-1.5. PaccmaTtpuBaer U mpeuiaraeétT BO3MOXHBIE BApUAHTHI PEIIEHUSI TOCTABICHHOM
3a/1a4u, OLEHUBAs UX JOCTOUHCTBA U HEJOCTATKH.

JIJ11 BceX MHAMKATOPOB OJUH CNOCO0 aTTeCcTAIUM.

IIpumep 1:

3ananue:

Jlokazartb ToxaecTBo Jlarpan:xa

[axb][cxd]=[*
bc bd
Cnoco0 aTrecTanuu: MUCHbMEHHAs! CAMOCTOATENIbHAS UHIMBUTyaIbHAS padoTa.
Kpurepuun omenku: 1. Huskumii ypoenb (1 0ajur), eciu CTyAEHT MOMKET
3amucaTh BBIPAXKEHHUE [IJII BEKTOPHOTO M CKaJspHOTO Tpou3BeneHui. Hmeet
npejicTaBieHue o0 cuMBosax JleBu-UuBuTa M1l 3alKMCH BEKTOPHOI'O IMPOW3BEICHUS.

[TpoBoauT pacuetsl ¢ omuokamu. 2. Cpeanunii ypoBeHb (2 0aj11a), €CJIM CTYJEHT MOXKET

3alCaTb BBIPAXKCHUC [OJIs1 BCKTOPHOI'O M CKaJIAPHOIO HpOI/ISBe,HeHI/Iﬁ. yBCpCHHO



MCIIONB3yeT CUMBOJIbI JIeBn-UuBnTa 1t 3anucu BEKTOPHOTO npousseneHus. [Ilposoaut
JI0Ka3aTeNbCTBO C HEKOTOPHIMHU HefoueTamu. 2. Bbicokuil ypoBenb (3 0ana), eciu
3amMcaTh BBIPAKEHHE I BEKTOPHOIO M CKAJSIPHOTO IPOU3BEICHUN. YBEPEHHO
HCIIOJIb3YET CUMBOJIBI JIeBU-UnBHUTA UTS 3aIIMCU BEKTOPHOTO Nponu3BeneHus. [IpaBunbHO

IMPOBOAUT pPACHUCTHI.

Ipumep 2:
3aganmue:

1. Toka3are, uyto mone a=(grady xgrade sBiuseTcs BUXPEBBIM. 31eCh @, —

CKAJISIPHBIC I10JIA.

f(r
2. HOKaSaTB, qToO BGKTOpHOG IIoJIe a = L) I' ABJIICTCSA IIOTCHIIMAJIbHBIM, H&ﬁTI/I cro
r

IIOTCHOMAJI.

3. Haiitu namnmacmaH CKaasipHOTO OIS f:Cp(BR—Zp)COSgo , 3aJIaHHOTO B

HUIMHAPUYECKUX KOOPANHATAX.
Cnoco0 arrecTanum: NUCbMEHHAs! CaMOCTOATENbHAs padoTa.
Kpurepuu ounenkn: 1 6ai, eciiv NpaBUIbHO PEILINI TOJIBKO OJIHY 3a/1a4y;
2 0asuia, eciau NpaBWIBHO PEIIWII JIBE€ 3aJaud, WU TPU 337a4H, HO C HEKOTOPHIMU
OIINOKaMU;

3 6aJ1a, eciiv IPAaBWIBHO PEIINIT BCE TPU 3aauH.

OIIK-1. Criocoben mpuMeHsTh 6a30BbIC 3HAHUSA B 00JaCTH (QU3UKUA U PAAUO(PUUKHN U
UCITOJIB30BaTh WX B TPO(ECCHOHATBLHOM IeATeIbHOCTH, B TOM 4YHclIe B cdepe
eIaroru4ecKou IesITeJILHOCTH .
OIIK-1.1. Tlpumensier 6a3oBbie 3HAHUS B 00JIaCTH (PU3UKO-MATEMAaTUUECKUX HAYK JJIS
perieHus 3a1a4 mpodeCcCHOHATBHON ACATEIBHOCTH;
IIpumep 1:
3aganue: ChopmynupyiitTe M 3amUIINTE MAaTEMaTHYECKyl0 (OPMYIUPOBKY
Teopembl OcTporpajackoro-I'aycca. [lpusectu npumep u3 Gpu3uku.

Cnoco6 arrecranuu: becena co cTyieHTOM



Kputepun ounenxku: 1. Bbicokuii ypoBeHb: 3HaeT (OpMYIUPOBKY TEOPEMBI
Octporpanckoro-I"aycca. 3anuceiBaet ee. [lonnmaer pusndeckoe coaepranue. 2.
CpenHuii ypoBeHb. 3aluChIBA€T MaTEMaTHYECKOE BBIPAKEHUE [UISI TEOPEMBI
Octporpaackoro-I'aycca. Ilyraercs B  dopMynupoBke U  (PU3UIECKOM

conepxxanuu. 3. Huskuil ypoBenb: HeyBepeHHO 3amuchIBaeT MaTeMaTHYECKOE

BbIpakeHue nisi teopembl Octporpaackoro-I'aycca. He 3Haer o ¢usnueckom

(cMmbIcTIOBOM) coaeprkanuu. [Tyraercst B opMynrpoBKe.

IIpumep 2. 3apanue: IlpoctpanctBo Munkosckoro E, ¢ merpuxoit

G =diag(1,—1,—1,—1). TeH30p 21EKTPOMATHUTHOTO OIS

HOKaBaTB, 4TO MHBAPHUAHTBI 3JICKTPOMAIHUTHOI'O II0JII HMCIOT BHU

E? - H®=invar,
(EH)2 =invar
U TIPOSICHUTH (PU3UUECKUI CMBICIT 3TUX WHBAPUAHTOB.

Cnoco0 aTrecTanMu: MICHbMEHHAS CaMOCTOsATENbHAsI paboTa 1 cobeceI0BaHHE 110
ee pe3ysbTaTaM.
Kpurtepun onenku: 1 6an, eciam uMeeT npeacTaBiIeHUE O METPUKE, O
KOCOCHMMETPHYHOM T€H30pe U 00 MHBapHAaHTaX TEH30PHOTO TOJII BTOPOTO paHra.
2 faJi1a, eciid K TOMY )K€ MOKET OOBSCHUTH U 3alKcaTh 00IIyI0 POpMYITy JUIs
BBIUMCJICHUSI HTHBAPUAHTOB TEH30pa BTOPOTO PaHTa.

3 0asn1a, eciiu K TOMY ke OOBSICHUI (PU3NYECKUN CMBICI.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O0ecnedeHne JUCHMILTUHbI
1) PexoMenyemast ureparypa

a) OcHOBHas JMTEpaTypa:



1. Kouun H. E. BekTopHO€ ucuMclieHHe U Hadajga TEH30pHOro ucuuciaeHus. 1937.

454 C. DIIEKTPOHHBIN pecypc. Pexum JOCTYTIA:

http://biblioclub.ru/index.php?page=book&id=105572&sr=1

2. Hosukos C.II., TaiimanoB M.A. CoBpeMeHHBIE T€OMETPUUECKHE CTPYKTYPHI H
nonst. M.: MIITHMO, 2005, 584 c. DOnektpoHHbIl pecypc. Pexum pocrymna:
http://biblioclub.ru/index.php?page=book&id=61810&sr=1

3. I'opnuenko A. b. , 3omorapeB M. JI. , KpaBuenko H. I'. OCHOBBI BEKTOpHOTO U
TEH30pHOTO  aHanmu3a: yuyeOHoe mocobue. KemepoBo:  Kemeposckuit
rocynapcTBeHnbii ynusepeureT, 2009, 133 c¢. OnexrpoHHBIA pecypc. Pexum

nocryma: http://biblioclub.ru/index.php?page=book red&id=232488&sr=1

0) JlomoaHUTEIbHBIC HCTOUHUKH:
1. Kemnep N.3. Tenzopuoe ucuncnenue. CI16: «Jlaub», 2012. 176 c. DnekTpoHHBIHI

pecypc. - Pexxum mocryma: http://e.lanbook.com/view/book/3814/

2. Axusuc M. A. , I'ompa0epr B. B. TenzopHoe ncuuncienue: yaeoHoe mocoone M.:

Ouzmariut, 2005, 305 c¢. DOnexkTpoHHBIM pecypc. Pexum gocrtyma:

http://biblioclub.ru/index.php?page=book red&id=67297&sr=1

2) [IporpammMHOe obecrieueHue
a) JIMIieH3MnOHHOE MporpaMMHOe obecrieueHre (MaTemMarnueckuii maket Maple)
0) CBoOOHO pacmpocTpaHsIeMOe MPOrpaMMHOE oOecrieueHrne (MaTeMaTHIYeCKUN

naket Maxima)

3) CoBpemMennbie ipodeccruoHanbHbie 0a3bl JaHHBIX U WH(HOPMAIIMOHHbIE

CIIpaBOYHBIC CUCTCMBI

1.9BC«ZNANIUM.COM» www.znanium.com:

2.9BC «YHuBepcuterckas oubnnoTeka onnaita» https://biblioclub.ru/;
3.9bC «Jlanp» http://e.lanbook.com



http://biblioclub.ru/index.php?page=book&id=105572&sr=1
http://biblioclub.ru/index.php?page=book&id=61810&sr=1
http://biblioclub.ru/index.php?page=book_red&id=232488&sr=1
http://e.lanbook.com/view/book/3814/
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4) TIlepeuenb pecypcoB UHGOPMAIMOHHO-TEICKOMMYHUKAIMOHHON  CETH

«HTEepHET», HEOOXOAUMBIX JJI1 OCBOCHUS AUCIUTLIAHBI

VI. Meroauyeckue Marepuajbl s O00y4alIIMXCHd 1O OCBOEHHUIO
JMCIUILINHBI

Bompockl k 3adeTy 1 OIEHMBAHUS TEOPETHUYECKUX 3HAHUM, KakK IPaBUIIO,
COOTBETCTBYIOT pazlieflaM JICKIIUA U BBIKJIQABIBAIOTCS TMpEnojaBaTesieM Ha CTPAHUILY
Kypca B Teams.

HeoOxonumbiM TpeOOBaHMEM ISl CAa4Md 3a4yeTa SBJISIETCS pEIIeHuEe 3ajaad,
YCJIOBUSI KOTOPBIX MPUBEICHBI B JIEKIIMOHHOM Kypce. OOHOBIICHHbIC BAPUAHTHI JICKIIUMA
BBIKJIQ/IBIBAIOTCS MPETIO/IaBaTeIeM Ha CTpaHuUIly Kypca B Teams.

— MemoouyecKue pekomeﬂdauuu no opecavusayuu CamocmosimenbHou pa60mbl

CIMYOeHmos.
1. N3yuuth peKOMEHIYEMYIO JTUTEPATYPY.
2. [IpocmoTpeTs 3aaum, pa300paHHbIe HA ayAUTOPHBIX 3aHITHSIX.
3. Pazo0path 3a/1a4u, PEKOMEHOBaHHBIE npenojaaBaTeaeM TUISt

CaMOCTOSTEIILHOTO PEIICHUs, HWCIIONb3ys, MPH HEOOXOAMMOCTH, MPUMEPHI
pElICHUs aHAJIOTUYHBIX 33/1a4.
4, OO6cynuTh mpo6JieMbl, BO3HUKINKE TIPH PEIICHUH 3a7a4 WJIA OCBOCHUU

TCOPCTHUICCKOI'O Marcpuraa ¢ ImperogaBaTcicM.

— NPUMEPbL BONPOCOE U 340aY K 3aUeN):
1. OmnpeneneHue BEKTOpPA.
2. OmnpeneneHue CKaIsIpHOIO U BEKTOPHOTO NPOU3BEAECHUI BEKTOPOB.

3. Haiiti ckamsipHble mpom3BeneHUs BekTopoB a' =(-4,11) u b’ =(1,2,-2) , ecmu

1
METpUKA UMEET BUA G=|1 2 . Haltn Takxke KOHTpaBapUaHTHbIE KOMIIOHEHTHI
1

o B
A~ L O

YKa3aHHBIX BEKTOPOB.

4. 3ammcaTh B BEKTOPHOM (MHBapHaHTHOM) Buze ab"c‘s, a'sb"



10.

11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

21.
22,
23.

Hcnons3ys cuMBoIibl JIeBU-UUBHUTEI, 10Ka3aTh TOXKIECTBO [a x[bx c]] =b(ac)-c(ab).

Onpenenenus rpailueHTa CKAIIPHOTO NOJIS U IIPOU3BOAHOM 10 HAIIPABJICHHUIO.
Haiitu yron mexxny rpagreHTaMu MoJst

B X
X2 +y° +7°

B Toukax A(1,2,2) u B(-3,10).
HaiiTu npou3BOAHYIO CKAIAPHOTO TOMS ¢(X,Yy,Z) TO HANpaBJICHHIO IpagueHTa
CKaJIApHOTO 1OJIA ¥ (X, Y, Z) . I[Ipr KakoM ycIioBHY OHa paBHA HYJIIO?

Ornpenenenre BEKTOPHBIX JUHUNA BEKTOPHOTO ToJis. [Ipumepsi.

HaiiTi BeKTOpHYIO JIMHUIO BEKTOPHOTO TIOJIS I =iexp(X)+ jexp(—y)+kz, mpoxoasuryro
gepe3 Touky P(-1,0,1).

Onpenenenus TMBEPreHIIMU U POTOPA BEKTOPHOTO TMOJIA.

[ToTenmnuansHOE, coieHOuAaNbHOE ToJ1e. [Ipumepsl u3 Gpu3nkKu.

Teopema I'enbmMrosibiia 0 pa3yioKEHUU BEKTOPHOTO TOJIS.

JlanacuaH CKanaspHOTO ITOJIS.

X+y+z
Xyz

Haittu nuBepreHunio u poTop BEKTOPHOTO MOJIA A =

Jloka3athb, YTO BEKTOPHOE 10JIe A=axgradg, ITI€ a — IIOCTOSTHHBIN BEKTOP, SBIIACTCS
BUXPEBBIM.
Chopmynupyitte Teopembl Octporpaackoro-I'aycca u Crokca.

HoxazaTe ToxkaecTBO div[axb]=(b,rota)—(a,roth).
JlokaszaTh TOXKAECTBO (VV)v = %sz —[vxrotv].

Jloxasath ToxzecTBO [(gradg,rota)dV =[flp(rota,ds).
\Y S

Omnpenenenue ko3 dunreHToB Jlamd. duznueckrne KOMIOHEHTHI BETOPA.
Omnpenenenre cuMBosioB Kpuctoddens mepBoro u BTOPOro poja.
JlaH BEKTOp CBOMMH (PU3MYESCKHMMH KOMIIOHCHTAMH B TICEBIOMMIMHIPUICCKUX

KOOpAHWHAaTax:



A, =r’\a’ +b’siny

A,, =-r’~a’ +b? cosy

Az(p =r?
Haiitu poTOp M IMBEPreHIMIO 3TOr0 BEKTOPHOTO noJi. llceBnonnnmuapuyeckue
KOOpJUHATHI ' =1, q° =y, ° =2, 0<r<ow, 0<y <27, —0<Z<o0.

X=arsiny,
y =brcosy,
z=1.

24. OnpeneneHue TeH30pa TUIa (2]

25. TeH3opHoe npousBeaeHne TeH30poB. [lpumep: nuazna.
26. Onepaniid  CUMMETPUPOBAHUSA U albTepHUpoBaHus. [IpowsumtocTpupoBath Ha

npuMepe TeH30pa BTOPOTO paHra.

2
27. KoBapuaHTHas IPOM3BOIHAS BEKTOPA M TEH30pa BTOPOrO PaHra THIIA (0] :
0 2 0 3
28. B nexkoTopom 6azuce TeHzop T Tumna (2] HMeeT KOOPAUHATHI (Tij): 5 1 2|.daHsl
4 5 7
2 3
TaKKe BEKTOPHI (X*)=|1| u (y*)=| 7 |. MeTpudeckuii TeH30p HMEET KOOPIHHATHI
4 1

2 00
(gij)z 0 3 0|.Hautn
0 0 1

a. (T")u (1), b. Tyy', c. T®x, d. Sp,(T®x), e. Sp; (T®x®y)

1
29. Jlokasatsb, 4to T, S, =Z(T S ~T0Sp ~ TS, + 1,55 )

1]v] af™ uv au™ Bv VB pa vu™ pa

30. Micrionib3ysl TIOHATHE WHBApUAHTOB TEH30pa, TMOKa3aTh, YTO WHBAPUAHTHI TEH30pa
AJIEKTPOMArHUTHOTO IOJISI UMEIOT BU/T
E?—-H? =invar,
(EH)2 = invar



31.Iloka3aTh, 4YTO JMBEPreHLMUIO TEH30pa BTOPOro panra T =T'e ®e, MOXKHO

MpCaACTaByuThb B CJIICAYIOIICM BHAC!

o(+/gT e,
gro L OoT"e)
Jooo o
32. Teopema Pruuun.
33. I'paguent tenzopa. Onpenenenue. [Ipumep: rpagueHT BEKTOpa.

34. Jloka3arh, YTO I'PaMCHT CKAISPHOTO IPOHM3BEACHUS JBYX BEKTOPOB V(ab) MOXHO
IPEICTaBUTh B BUJIE:
V(ab)=(V®a)-b+(V®b)-a.
35. Jloka3aTh, 4YTO AHMBEPICHIMS OT TIpPaJHEHTa TCH30pa BTOPOrO paHra SBISETCS

TEH30pPOM BTOPOI0 paHTa. 3alUIIATE €0 KOMIIOHEHTHI.

— npuMepsvl pacuemHuo-2paguieckux pabom:
1.CucreMbl KpUBOJIMHEHHBIX KOOPAMHAT.
2. ToponnanbHas cuctema KoopauHart. Jlamnacuan ckanspHON QyHKIIHH.
3. TpéxmepHble mapabondeckre KoOoOpAnHATHL. Jlamacuan cKasipHON QyHKITHN.
4. JnnunconaalibHble KOOpAUHATHL. Jlamacuan ckaiasipHON QyHKIIUH.
5.I1apabononnanbHbie KOOpAUHATHL. Jlamiacuan cKalsipHON (QYyHKIUU.
6. bunuuagpudeckue KoopauHaThl. JlanmacuaH cKansapHOW (GyHKITHH.
/.bumnonspHbie KOOPAUHATHI. JlanmacuaH cKaasspHOU (YHKITUH.
8.Ilapabonuueckue KoopauHaThl. Jlannacuan ckaisipHON (PyHKIIHMH.
9.Konnueckue koopauHathl. Jlammacuan CKamsspHOW (PyHKITUH.
10. KoopauHAaThl 3JIMOTHYECKOTO IMIIMHIpA. Jlannacuan ckansipHOl QyHKIUY.
11. Koopaunatsl mapaboanyeckoro nuauHapa. Jlammacuan ckansipHON (QyHKIIHH.
12. TopowupanbHas cuctemMa KoopAuHAT. [ paiueHT cKaIpHO# (QyHKITUH.
13. TpéxmepHble mapaboinyecKre KOOPAUHATHL. [ pagueHT cKaIsipHON (QYHKIIMH.
14, DnnuncowpanbHbIE KOOPAUHATHL. [ pagueHT CKaIsIpHON (DYHKITUH.

15. TlapabGomouganbHble KOOPAUHATHL. [ pailueHT CKaIApHON (DYHKIUH.



16. Bunununapuyeckue KoopAUHATHL. ['pagueHT ckanapHOn QyHKIUH.
17.  BunonspHbie KOOpAUHATHL. [ pagleHT cKansipHON (YHKIIH.
18. Tlapabonuueckue KoopauHaThl. ['pagreHT CKaIIpHON QYHKITUH.
19. Konuueckue koopAauHATHI. ['pagueHT ckansspHON QyHKIUY.
20. KoopauHathl 2JUNTHYECKOTO MWINHApA. Jlamnacuan ckansapHoi GyHKIIUU.
21. Koopaunatsl napabonuueckoro muinHapa. Jlaninacuan ckansipHond pyHKIIUH.
VIl. MaTepuajJbHO-TEXHUYECKOE O0ecTedyeHue
HaumenoBanue crienuajJbHbIX OCHaIIIeHHOCTb HepequL JUIECH3UOHHOI'0
noMeneHu CHEeHHAJBLHBLIX IOMelIeHui MPOrpamMMHOI0
" noMeleHuil AJIst olecrieyeHus.
CaMOCTOSITEJIbHOM PadoThI PexBU3UTHI
MOATBEPKAAOIICTO
JIOKYMEHTA
YyeOHas ayTUTOPUS s | 1. TIpoexrop Panasonic PT- | Microsoft ~ Windows 10

IIPpOBCACHUA 3aHATUMN JICKOMOHHOI'O
THIIA, 3aHATHI CCMHUHApPCKOr'0 THIIA,

KypCOBOT'O IPOEKTUPOBAHUS
(BBIIIOJIHEHUSI  KYPCOBBIX  paboT),
TPYNIOBBIX U MHIUBUAYAJIbHBIX

KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS
U IPOMEXYTOYHOM aTTeCTalluu
JlexumonHnas aynutopusi Ne 227
(170002 Tsepckast o6is., r. Teps,
Canosblil niep., 1. 35)

VW340ZE

2 . skpan ScreenMedia

3. HoytOyk (epeHocHoii)

4. Kommexkr  yueOHOM
Mmebenmn Ha 60 mOCcagoOYHBIX
MECT

5. MenoBas mocka

Enterprise - Akt Ha nepegauy
npas Ne785 ot 06.08.2021 r.
MS Office 365 pro plus - Akt
Ha nepegaudy npas Nel051 or
05.08.2020 .
Acrobat  Reader
OecraTHO

Google Chrome — 6ecriaTHo

DC -

VYuebHas ayJIuToOpUs IS
MIPOBEJICHUS 3aHATHI JIEKIIMOHHOTO
THUINA, 3aHATHA CEMHHAPCKOIo THIIA,

KypCOBOTO MIPOEKTUPOBAHUS
(BBIIOJIHEHUSI  KYpPCOBBIX  PaboT),
TPYNIIOBBIX W WHIWBUAYAIbHBIX

KOHCYJIbTAIMH, TEKYIIero KOHTPOJISA
Y TIPOMEXYTOYHOH aTTeCTallnH,
Jlexunonnas ayauropusi Ne 218
(170002 Tsepckas o6is., T. TBeps,
Canosslii niep., a. 35)

1. Kommnexkt  ydeOHOM
Mebenu Ha 25 Mocajo4HbIX
MeCT.

2. DKpaH HacTeHHBIH Screen
Media 153x203

3. TlepeHOCHOW KOMILIEKT
MYJIBTUMEAUNHON  TEXHUKHU
(HOYTOYK, IPOEKTOP).

4. MenoBas nocka

Microsoft ~ Windows 10
Enterprise - Akt Ha nepenauy
npas Ne785 ot 06.08.2021 r.
MS Office 365 pro plus - Akt
Ha nepenady npas Nel051 or
05.08.2020 .
Acrobat  Reader
OecraTHO

Google Chrome — GecruiaTHO

DC -

VIlIl. CBenennst 00 00HOBJIeHNH padoyeil MPOrpaMMbl AU CHUIITHHbI

No .. OOHOBNIEHHBIN pa3aen OrnucaHne BHECEHHBIX PexBu3uThl 10KyMeEHTa,
paboueii mporpamMmsI W3MEHEHUHN YTBEPAUBIIETO
JUCLIUTUTUHBI M3MEHEHUS
1.
2.




