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ABSTRACT

Specialist degree in 03.03.02 Physics.

Course title: Vector and tensor analysis.

Basic part of Block B1, 3 credits

Instructor: associate professor Moskovchenko L. G.

At the beginning of the course a student should be able to:

1) OK-1 — the ability to self-improvement and self-development in the
professional sphere, raising the general cultural level,

2) OK-5 — the ability to use modern methods and technologies (including
information technologies) in professional activities.

Learning outcomes:

1) OPK-2 — the ability to use in professional activities basic knowledge of
the fundamental sections of mathematics, to create mathematical models
of typical professional tasks and to interpret the results taking into
account the limits of applicability of the models.

Course description: The goal of the course is to provide students with the
basics of classical field theory (vector analysis), tensor algebra and tensor analysis;
as well as to develop skills to perform calculations in curvilinear coordinate
systems. This is essential for further study of theoretical physics.

Main course literature:

1. T'opauenko, A.b. OCHOBBI BEKTOPHOTO M TE€H30PHOIO aHayn3a [DJIEKTPOHHBIN
pecypc] : yudebnoe mnocodbue / A.b. TI'opauenko, M.JI. 3onorapes, H.I.
KpaBuenko. — Dnektpon. nan. — Kemeposo : Kem['VY, 2009. — 131 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/30131. — 3ari. ¢ skpana.

2. JlorunoB, A.C. M30pannbie paznensl Kypca "BektopHbiii ananus" (Teopus u
npuMepbl) [DIeKTpoHHBIN pecypce] : yueoHoe mocobue / A.C. Jlorunos, H.B.
Mupomms, C.I'. CenuBanoBa. — DneKTpoH. naH. — Mocksa : HUAY MUDU,
2009. — 96 ¢. — Pexum noctyma: https://e.lanbook.com/book/75846. — 3aru.
C DKpaHa.

3. Cunnsie, H.. PykoBoACTBO K pEIICHUIO 3ajad MO BEKTOPHOMY aHaJIU3y
[DnexkTponHbIil pecypc] : meroamueckue ykazanus / H.M. Cumnses, H.M.
['opneeBa. — DnektpoH. AaH. — Mocksa : MI'TY um. H.D. Baymana, 2015. —
51 c¢. — Pexum npoctyma: https://e.lanbook.com/book/103584. — 3ari. ¢
HKpaHa.

Form of final knowledge control: exam.



AHHOTAIMSA

Pabouast yuyeOHas mporpamma JUCHUIUIMHBI «BEKTOpHBIH W TEH30pHBIM
aHanu3» paspaboTaHa g CTyIeHTOB 2 Kypca 1o Hampabiennto 03.03.02
«®uzuka» B coorBeTcTBHM ¢ TpeboBanusmMu GPI'OC BO u OC IBOY no nanHomy
HaIpaBJICHUIO.

HuctuninHa «BeKTopHBI M TEH30PHBIA aHAM3» OTHOCHUTCS K pasieny
b1.b.11 6a30Boif yacTu y4eOHOTO TIJIaHa.

OO6mrast TPyI0EMKOCTh OCBOCHHS JUCITUIUIMHBI COCTABISIET 3 3a4eTHBIC
enunuil, 108 dwac. Y4eOHBIM TJIaHOM MPEAYCMOTPEHBI JIGKIIMOHHBIC 3aHSATHS
(36 gacoB), npaktrueckue 3aHaTus (18 yacoB), camocTosTenpHas paboTa CTyIeHTa
(54 vaca, u3 Hux 36 Yac. OTBeIEHBI Ha dK3aMeH). [JuciuIuinHa peanusyercs Ha 2
Kypce B 3 ceMecTpe.

Jauueiii Kypc Oasupyercs Ha MaTepuaie KypcoB «MareMaTudecKuit
aHanu3», «Anredpa U aHAIUTUYECKAsSI TEOMETPUs», «MexaHukay, « INEKTPUIECTBO
Y MarHeTU3M».

ConepxaHue TUCUUIUIMHBI OXBAThIBAET KPYT BOINPOCOB, HEOOXOAUMBIN IS
JANbHEMIIEr0 yCBOCHHS IUKJIA CIEUUATBHBIX JUCLHUIUIMH, TaKUX Kak «MeTozsbl
MaTeMaTU4yecKon (pu3ukm», «DNEKTpOAUHAMUKA», «MeXaHHuKa CIUIOLIHBIX Cpemy,
«KBaHTOBass MEXaHUKa» U LEIbIN P JUCIUIUIMH MO CIEHUATU3AIUSM.

Heab kypca «BekTopHbIi W TEH30pPHBIA aHAIW3» 3aKIIOYacTCs B
O3HAKOMJIEHUM OOYYaroIMXCs C OCHOBaMH KJACCHUUECKOM TEOopuu MO
(BEKTOpHBIA aHaNW3), TEH30pHON anreOpsl M TEH30PHOTO aHalih3a; a TaKXkKe B
GbopMUPOBAaHUM HABBIKOB PAOOTHI C TAKUMHU MAaTEMaTHYECKUMHU OOBEKTaMU Kak
BEKTOP W TEH30p, MOCTPOCHHMS M MCIOJb30BaHUS KPUBOJUMHEHHBIX CHUCTEM
koopauHaT (KCK) nnst nanpHeliiero oCBOCHUs JUCHUIUIUH CTICI[UaTU3aIiu.

3agaum:

® O3HAKOMJICHHE C OCHOBHBIMHU TOHSTHSIMH WU METOJIaMHU TEH30PHOIO H
BEKTOPHOT'O aHAJIN3a,;
® U3y4YEHUE U NPUMEHEHUE METOJOB TEH30PHOTO U BEKTOPHOI'O aHAJIU3A.
Jlns ycnemHoro u3y4yeHus: JUCUUIUIMHBI « BEKTOPHBIN U TEH30pHBIM aHAIU3»
y 00ydJaronuxcsi JOJKHBI ObITh C(HOPMUPOBAHBI CIIEAYIONIUE MPEIBAPUTEIHHBIC
KOMITETEHIINH:
e OK-1 — cmnocoOHOCTh K CaMOCOBEPIICHCTBOBAHUIO M CaMOPA3BUTHIO B
npodeccuoHanbHoi cdepe, K MOBBIIIEHUIO 00IIEKYIbTYPHOTO YPOBHS,
e OK-5— cnocoOHOCTh HCTOIB30BATh COBPEMEHHBIE METO/IbI U TEXHOJIOTHUH (B
TOM 4uCJie HH(OPMAIIMOHHBIE) B MPO(PECCUOHANBHOMN 1eATEIHHOCTH.



B pesynbrare

HN3Yy4YCHUSA

JAHHOW  JUCHMIUIMHBI Yy  OOydYaromuxcs

dbopMupyroTCA CaeayIoe 00MeKyIbTypHbIE / TPodhecCHOHATbHBIE KOMITETECHITHH

(371eMEHTBI KOMIIETEHIIHI).

Kox u ¢popmysimpoBka

Jranbl GOPMUPOBAHUS KOMIIETEHIIUN

pe3yIbTaThI C YUETOM
I'PaHMI] MPUMEHHUMOCTH
MoJielIed

KOMIIETEeHIUH
OIIK-2 - TEPMHUHOJIOTUIO, KOTOPAsi IPUMEHSETCSA B BEKTOPHOM
CIIOCOOHOCTH U TEH30PHOM aHaJIN3¢;
HCIIONBb30BAaTh B 3naer COZEPKAHKHE OCHOBHBIX IIPUHIIUIIOB M ONPENEICHUI
npodeCcCHOHaTBHOM BEKTOPHOT'O U TEH30PHOTO aHAJIM3a;
NEeATEIbHOCTH 0a30BBIE OCHOBHBIE METOBI PEIICHHMS 3a/1a4 B BEKTOPHOM H
3HAHUSA TEH30PHOM aHaJIM3eE.
(yHIaMeHTaNbHBIX pelIaTh 3a1a4y IPUKJIAAHOIO U TEOPETHYECKOTO
pasiesioB MaTEMaTHKH, v XapaKTepa;
CO31aBaTh McEeT

BBIIIOJIHATH OCHOBHBIE OIEPAli¥ BEKTOPHOI'O aHAIM3a
MaTCMaTHICCKUC B oproronansuex KCK.
MOJIEJIA TUTIOBBIX

MaTeMaTHYECKUM alliapaToM B PEIICHUH 3a1a4
npodecCHoHATBHBIX

BEKTOPHOI'O ¥ TEH30PHOTO aHAaJIM3a.
3a1a4d u
HHTEPIPETHPOBATH
MOJTyYCHHBIC Braneer

I[J'ISI (bOpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKaXxX IUCHUILJIMHBI

«BEKTOpHBIK W TEH30pPHBIM aHAJIU3)»

MIPUMECHSIFOTCS.  CIIEAYIOIIUE METObI

aKTUBHOTO / MHTEPAKTUBHOTO O0y4YeHHUs: paboTa B MaJIbIX TpyMIax, 00CyX IeHHE,

CCMHUHAp I10 pCHICHUIO 3a1a4 B AUAJIOTOBOM PCIKUMC.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTHU KYPCA

Paznen |. OcHoBbI BekTOpHOTO HMcuucaenus (18 uac.)
Tema 1. CkaasipHoe noJie. (4 yac.)

OcHoBHble TIOHSATHUA UM onpeAeneHus. [Ipou3BoaHass MO HaNMpPaBICHUIO.

I'pagueHT CKaIIpHOTO MOJIA.
Tema 2. BekTopHoe moJie. (6 gac.)

HcrounukoBoe BekTopHOE moje. Ilotok BexkTopHOro mnosus. Jluseprenuus,

NepBoe ypaBHEHHE BeKTOpHOro nojs. Beruncnenue auseprenuuu B JICK. Potop

BEKTOPHOr0 noJisi. BTopoe ypaBHEHHE BEKTOPHOro moJisd. Beramcienne poropa B

JICK.

Tema 3. Ha6na-ucumnciaenue. (2 gac.)



Onepanuu nepBoro M BTOPOro Mopsika 1mo Habna. Pemienue ypaBHEHM
BEKTOpHOTO noisi. @opmysel [ puna.

Tema 4. Kpusoauneiinbie cuctembl koopauHat (KCK). (6 guac.)

IToctpoenne KCK. Merpuka KCK. HopmupoBka ©6azuca KCK.
Optoronaneubie KCK. Beipaxenue rpaguenta B opTo-KCK. BelpaxeHue
nusepreHnnn B opto — KCK. Beipaxxenue potopa B opto — KCK. Bripaxkenue
oneparopa Jlammaca B opto — KCK.

Pasznea Il. Ten3op u ero npumenenne (18 gac).
Tema 5. Ten3zopHblii 3ak0oH npeodpa3oBanus. (6 uac.)

TenzopHuslii 3akoH mnpeoOpa3oBaHHsl 0a3uCHBIX  BekTOopoB. OOiee
OIpeEIeHUE TEH30pA.

Tema 6. Tenszopnas aareopa. (4uac.)

CroxeHrne W BbIUMTaHUS TEH30pOB. TeH30pHOE ymHOXkeHue. Onepanus
NOAHATHA W OIyCKaHusd  WHAEKcOoB. Omepanus  CBEPTKM  HUHJIEKCOB.
AJIbTEpHUPOBAHUE U CUMMETPUPOBAHUE TEH30POB.

Tema 7. TenzopHblii aHaau3. (4 yac.)

HuddepenunpoBanust 6a3ucHbIX BeKTOPOoB. CBsA3b cuMBOJIOB Kprctoddens
c MeTpudeckuM TeH3opoM. JuddepeHiupoBanmue TEH30pOB.

Tema 8. PumanoBbI nmpocTpancTBa. (4 yac.)

Tenzop kpuBu3Hbl Pumana — Kpucroddens. ['eomesnueckue JITUHHM.
PumanoBa reomeTpus.

1. CTPYKTYPA U COAEP KAHUE MIPAKTHYECKOHN YACTH
KYPCA
Humepaxkmuenotii memood: padbota B MajbIX TPyIIax, KOJJICKTHUBHOE
o0CyXJeHHe METOJOB peIIeHHus 3anauu. HMumepakmugHolii Memoo:
CEMHHAp I10 PEIICHUIO 3a7a4 B JUAJIOTOBOM PEKUME.

IIpakTuueckue 3ansarus (18 uac.)

3anstue 1. Ckaasipabie noJs (2 gac.)
Humepaxkmugnolii Memoo: ceMuHap no peuwieHuro 3a0ai 6 Ouai02060Mm
pexicume.
1. IlocTpoeHrEe MOBEPXHOCTEN PABHOTO YPOBHSL.
2. BrluncneHnue npou3BOIHOM IO HANPABIIEHUIO.
3. Brrunciienue rpailueHTa CKaJsIpHOTO MOJIs.
3ansTue 2. BekropHoe moJie (2 yac.)



Humepaxkmugnuiiit memoo: padoma 6 Manvlx Zpynnax, KoJL1eKMUGHOE
00cyxcoenue memoooe peuteHus 3a0auu.
1. TlocTpoeHue BEKTOPHBIX JTUHUM.
2. Brruncnenue noToka BEKTOpa 4epe3 NOBEPXHOCTb.
3. Brruucnenue quseprenuun B JICK.
3ansTue 3. CBoiicTBa BUXpeBbIX BEKTOPHBIX MoJiei (2 yac.)
Humepaxmug@Hulii Memoo: ceMuHap no peuwieHuro 3a0ai 6 Ouan02060Mm
pexcume.
1. BerurciieHre UUPKYJISIUU BEKTOPA MO KPUBOM.
2. Beraucnenue potopa B JICK.
3ansatue 4. Haésa — ucuucienue. (2 yac.)
Humepakmuenolii Memoo: cemuHap no peuwieHuro 3a0ay 6 Ouano2060Mm
pexcume.
3ansaTue 5-6. KpuBosinHeiinbie cucTeMbl KOOPAUHAT. (4 yac.)
Humepakmuenolii Memoo: cemuHap no peuwieHuro 3a0ay 6 Ouano2060Mm
pexcume.
1. ITocTpoeHne NUIMHAPUYECKOW CUCTEMBI KOOPINHAT.
2. IlocTpoenue cheprueckoi CUCTEMbI KOOPUHAT.
3. Brruucnenune ocHOBHBIX omnepaliuii BekropHoro ananusa B KCK.
3ansaTue 7. TeH30pHbIH 3aK0H npeodpa3oBaHus. (2 1ac.)
Humepakmugenwtii memoo: padoma 6 ManvlX Zpynnax, KoJJ1eKMUEHOeE
00cyscoeHue memooos peuteHus 3a0auu.
3ansartue 8. Tenzopunas anredpa. (2 yac.)
HnmepaxmugHnolit Memoo: cemunap no peuweHuro 3a0ay 6 Ouano2060m
pexcume.
1. OcHoBHBIE Olepanuy TEH30PHOU aareOphl.
2. AnbTepHUPOBAHHE U CUMMETPUPOBAHUE TEH30POB.
3ansitue 9. TenzopHblii anaau3. (2 yac.)
HumepakmugHolii Memoo: cemuHap no pewieHuro 3a0ay é Ouano2080Mm
pexcume.
1. InddepenuupoBaHre TEH30POB.
2. CumBousbl Kpuctoddens.

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4ebHOo-MeToAnuECKOe oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOy4Jaronmxcs 1Mo JUCHUIUIMHE « BEeKTOPHBIN 1 TEH30pHBIN aHAIKM3» MPEICTABICHO
B [Ipunoxenuu 1 u BKiItoyaeT B ceost:



eIJIaH-TPa(UK BBIMOJIHEHUS CAMOCTOSITENIBHON padOThl MO NUCHUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 0 KaXI0OMY 33JaHUIO;

®XapaKTePUCTHKA 3aJaHUM [UIsl CaMOCTOATEIbHOW pPabOTBl CTYJEHTOB U
METOJMYECKUE PEKOMEHIALINY 10 UX BBIIIOJIHEHUIO;

eTpeOOBAaHUS K  MPEACTaBICHUI0O U OQOPMIIEHUIO  PE3YyJIbTaTOB
CaMOCTOATENbHON pabOTHI;

®KPUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne Kontpomupyemsie Koppr 1 aramnst OneHouHbIE CpECTBA
n/n pa3aensl / TeMBI (dbopMupoBaHUs TEKYIIAN IPOMEXKYTOUHAs
JVCIUATUTHHBI KOMIIETEHIIUN KOHTPOJIb arTecTauus
1 | Pazmen |. OcHOBBI OIIK-2 | 3naer VYcrHbIl onpoc DK3aMeH,
BEKTOPHOT'O (YO-1) Borpochl Ne 1-
HCYHCIICUUS 21
Ymeer Tecr (TTIP-1),
KonTponbnas
pa6ora (I1P-2)
Bianeer
OIIK-2 | 3naer YceTHBIT onpoc OK3aMeH,
(YO-1) BOMpPOCH! Ne 22-
5 Paznen 2 34
Tenzop u ero Ymeer Tect (ITP-1),
IIPUMEHEHUE Kontponbnas
Bmaneer pabora (TTP-2)

TuroBble KOHTPOJBHBIE 3aJaHUS, METOIUYECKUE MATEPHUAIIBI, OTIPEAEIISIIOIINE
NpoLEeaypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
NEATEIbHOCTH, a TaKXe KPUTEpPUM W TOKAa3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HaHWM, yMEHUH, HAaBBIKOB U XapaKTepu3ylliue dTanbl (HopMUpOBaHUS
KOMIETEHIIM B MpOLIECCe  OCBOCHHUSI  00pa3oBaTeNbHOM  IPOrpaMMBI,
npenacrasiieHsl B [Ipuioxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI



OcHoBHas JauTEpaTypa

1. T'opauenko, A.b. OCHOBBI BEKTOPHOTO M TEH30PHOI'O aHaJIU3a [DIEKTPOHHBIN
pecypc] : ydeOHoe mocobue / A.b. T'opmmenko, M.JI. 3omorapes, H.I'.
KpaBuenko. — OnekrpoH. nan. — Kemeposo : KemI'V, 2009. — 131 c. —
Pexxum nocryna: https://e.lanbook.com/book/30131. — 3aru. ¢ skpaHa.

2. Jlorunos, A.C. N306pannbie pazjaensl Kypca "BekTopHbiii ananuz" (Teopus u
npuMepbl) [DIeKTpoHHBIN pecypce] : yueoHoe nocobue / A.C. Jlorunos, H.B.
Mupomms, C.I'. CenuBanoBa. — DeKTpoH. 1aH. — Mocksa : HUAY MUODU,
2009. — 96 ¢. — Pexum noctyma: https://e.lanbook.com/book/75846. — 3aru.
C 3KpaHa.

3. Cupgnses, H.M. PykoBomcTBO K peEImICHHWIO 3aja4 IO BEKTOPHOMY aHAJIU3Y
[OnexTpoHHBIN pecypc] : Meroauueckue ykazanus / H.M. Cunnses, H.M.
['opneeBa. — DnekTpoH. AaH. — Mocksa : MI'TY um. H.O. baymana, 2015. —
51 ¢. — Pexum nocryma: https://e.lanbook.com/book/103584. — 3arn. ¢
JKpaHa.

JlomoJIHUTEIbHAS JINTEPATypa

1. T'opmau, B.A. TeH3zopHas anredbpa M TEH30PHBIA aHaIU3 [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / b.A. I'opnau. — DnektpoH. gaH. — CaHKT-
[lerepbypr : Jlawp, 2015. — 160 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/56160. — 3ari1. ¢ skpaHa.

2. llletnnun, A.H. BBenenue B TeH30pHBIN aHAIU3 [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A.H. llletunun, E.A. I'ybapeBa. — DneKkTpoH. gaH. —
Mocksa : MI'TY um. H.O. baymana, 2012. — 35 c¢. — Pexum gocryna:
https://e.lanbook.com/book/58471. — 3aru. ¢ skpaHa.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»

1. https://www.youtube.com/watch?v=RfmKo9aojcs - TenexkuHOKYypC.
Briciias matematuka. JIekiuu 95-96. OCHOBBI BEKTOPHOTO aHAIN3A.

2. https://www.youtube.com/watch?v=na7SMde3i_U&Iist=PLGrzZCegVcud7A
DpOUOMT2qoXbCts8GQJ_ — Kypc «OCHOBBI BEKTOPHOTO aHAIN3a.

Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIMH
H MIPOrPaMMHOI0 o0ecredeHust



[Ipu  ocymiecTBieHnn 00pa30BaTENILHOTO TpoIecca  CTyJIEHTAaMU M|
poeCCOPCKO-TIPENOIABATEILCKIM ~ COCTAaBOM  HCIIOJIB3YETCS  CIIAYIOIIEe
nporpammHoe obecnieuenne: Microsoft Office ( Excel, PowerPoint, Word u T. n),
Open Office, mporpamMmmHOe obecrieueHne IEKTPOHHOTO pecypca caiita J[BOY,
BKtovasi ObC [IBOY.

VI.METOANYECKHUE YKA3AHHUSA 1O OCBOEHUIO JTNCHUIIJIMHBI

N3ydeHne KaxJ1I01 TEMbI Kypca MPEAnoiaracT CIeAyOIne 1eHCTBUSA:

1) TlocemnieHue JCKIMOHHBIX 3aHITHIA;

2) CamoctosTenabHas Mpopad0TKa W3YYEHHOTO Ha JICKIMM MaTepuajia Iio

KOHCIIEKTY U PEKOMEHIOBAHHOM JIUTEPATYPE;

3) Pemienue 3aa4 u paboTa Ha MPAKTUICCKUX 3aHATHSIX.

JIeKMOHHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBEIIEHUE OCHOBHBIX TEM Kypca
Y IPU3BaHbl COPUECHTUPOBATH CTYJICHTOB B MPEAIAaracMOM Marepuaje, 3aJI0KUTh
HAyYHbIE W METOJOJIOTHYECKHE OCHOBBI I JajlbHEHIIEH CaMOCTOSITEIbHOU
paboThl cTyneHTOB. PaboTa Ha JEKIMOHHBIX 3aHSTUSX MPEANOIaracT aKTUBHOE
ydqacTue 00y4aromierocs B Mpoliecce OCBOCHUSI MaTepualia, BEICHUE KOHCIICKTA.

CamocrosiTenbHass paboTa SIBISETCS BaKHEWIIEW KOMIIOHEHTOW W3Y4YCHUS
JTUCHUIUIMHBI « BEKTOPHBIN M TEH30pHBIN aHAIM3» M BKIFOYACT B OCHOBHOM PadoTy
C KOHCIIEKTaMH JIEKIIMM U PEKOMEHIOBAaHHOU JINTEPATypPOU, pEILICHUE 3a1ay.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE
TV CTUTLIAHBI

[Ipu ocymiecTBiaeHMH  00pa3oBaTeIBLHOTO  Ipollecca  CTyACHTaAaMH |
po(heCcCOopPCKO-TIPEIo1aBaTeIbCKUM COCTABOM  HCIIOJIB3YeTCsS MYJIbTUMEIUIHHOE
000pyZ0BaHUE, KOMIIBIOTEPHBIN KJ1acC, OCHAIICHHBIA CIEAYIOIIUM MPOTrPaMMHBIM
obecneuenueM: Microsoft Office ( Excel, PowerPoint, Word u T. 1), Open Office.



[Tpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 POQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OGECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA
10 JUCHMILINHE «BeKTOPHBIN U TEH30PHbIA AHAJIU3)»
Hanpasienune noarorosku 03.03.02 ®usuka
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2018



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne | lara/cpokn Bun IIpumepubie ®opmMa KOHTPOJIA

n/m | BbIMOJHEHHS CaMOCTOSITEJILHOMH HOPMbI BpeMeHH Ha
padoThI BLINOJIHEHHE

1 1 Hepens IMoaroroska K 1 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHIATUIM 3aHATHIX

2 2 Henens ITonroroBka k 1 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

3 3 "Hepaens IMoaroroska K 1 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHUIM 3aHATHIX

4 4 geneins IToaroroska k 1 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

5 5 Hemens IloaroroBka x 1 PaGora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHUIM 3aHATHIX

6 6 Henens IToaroroska k 1 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

7 7 Henens IToaroroBka k 1 PaGoTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

8 8 Henmens IMoaroroska k 1 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

9 9 Henens IToaroroBka k 1 PaGoTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

10 10 Hemens IloaroroBka k 1 Pabota Ha
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATUIX

11 11 Henens IToaroroBka k 1 Pa6ota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

12 12 nenens IToaroroBka k 1 Pabora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATUIX

13 13 Henens IToaroroBka k 1 Pabota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

14 14 Henens IToaroroBka k 1 Pabota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

15 15 Henens ITonroroBska k 1 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX




16 16 Henens ITonroroBska k 1 Pabora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

17 17 Henens ITonroroBka k 1 Pabora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

18 18 Henens IMoaroroska K 1 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHUIM 3aHATHIX

19 ITonroroBka k 36 DK3aMeH
JK3aMEHY

XapakTepucTHKA 3aJaHUH JISI CAMOCTOATEIbHOI Pad0ThI CTYICHTOB U
METOAMYECKUEe PEKOMEHIALMHU 10 UX BbINOJIHEHUIO

CamocrosiTenbHas paboTa MOMOTaeT CTyACHTaM:
1. oBnanEeTh 3HAHUSAMU:
® YTeHHE TeKcTa (YueOHUKa, JOMOTHUTEIILHON JIUTEPaTyphl U T.11.);
® COCTaBJICHUE IUIaHA TEKCTa, rpaduueckoe M300pakKeHUE CTPYKTYPhI
TEKCTA, KOHCIIEKTUPOBAHUE TEKCTA, BBINMCKU U3 TEKCTA U T.1.;
e paboTa co CIpaBOYHUKAMHU U Jp. CIIPABOYHOM JIUTEPATYPOH;
® JCMNOJIb30BAHME KOMIIBIOTEPHOM TEXHUKHU U VIHTEpHETA U 1Ip.;
2. 3aKpeIUIsTh U CUCTEMAaTU3UPOBATh 3HAHUS:
e paboTa C KOHCIIEKTOM JICKIINH;
e 00paboTka TeKCTa, MOBTOpHas paboTa Haa Yy4yeOHBIM MaTepUaIOM
y4eOHUKA, TOMOJHUTEIBHOM JINTEPATYPHI, ayJUO0 U BUICO3AMUCEH;
® [OATOTOBKA IJIAHA.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBISITCS WHIWBUIYAIBHO WU
IpYIIaMu CTYJEHTOB B 3aBUCUMOCTU OT IIEJH, 00beMa, KOHKPETHOM TEeMaTHKU
CaMOCTOSITeTIbHOM pabOThl, YPOBHS CIOKHOCTU U YPOBHSI YMEHUM CTY/ICHTOB.

KoHTponb pe3yiabTaToB CcaMOCTOSITEILHONM pabOThl CTYJIEHTOB JIOJKEH
OCYIIECTBIISATHCS B MpeJenax BPEMEHHU, OTBEEHHOTO Ha 00s3aTeIbHbIC ydeOHBIC
3aHTHS U BHEAYJAUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYJEHTOB IO TUCIUILINHE,
MO>KET MPOXOAUTH B MUCEMEHHOM, YCTHOM HJIM CMEIIaHHOM opMme.

CamocTosiTesibHAsi padoTa HA JIEKIMH

Cnymanue W 3anuCh JIEKIMM — CJIOXHBIM BHUJ BY30BCKOM ayJIWTOPHOM
paboTbl. BHUMaTenbHOE CylIaHWE W KOHCIEKTUPOBAHME JICKIMI Mpenarnoiaraet
MHTEHCUBHYIO YMCTBEHHYIO JESTEIBHOCTh CTyJIeHTa. KpaTkue 3anucu JeKiui, ux
KOHCIIEKTUPOBAHUE TOMOTaeT YCBOUTH Y4eOHbIA Marepuain. KoHCHekT sBisieTcs
MOJIE3HBIM TOTJA, KOT/A 3alHCAaHO CaMOE CYILIECTBEHHOE, OCHOBHOE U CIEJIaHO 3TO



caMuM cTyJaeHToM. He Hajio ctpeMuThbest 3anucaTh JOCIOBHO BCIO JIEKIUIO. Takoe
«KOHCIIEKTUPOBAHUE» TMPUHOCHUT OOJIbIlIE BpPEJa, YeM IOJIb3bl. 3alUCh JIEKIUI
PEKOMEHJIyeTCSI BECTH 110 BO3MOXHOCTH COOCTBEHHBIMHU (DOPMYIHMPOBKAMH.
KenaTenbHO 3aIUCh OCYILECTBIISATh HA OJJHOM CTPaHUILIE, & CIEAYIOIIYIO0 OCTaBISATh
JUIsL IPOpa0OTKK y4eOHOTO MaTepHalia CaMOCTOATENbHO B JIOMAlTHUX YCJIOBHSIX.
KoHcrekT nekuuu Jiydile MoJpa3feisaTh Ha IMMYHKTBI, maparpadsl, coOmromas
KpPacHYIO0 CTPOKY. JTOMY B OOJIBIION CTEeNeHH OyAyT CHOCOOCTBOBATH IMYHKTHI
iaHa JIeKUWHU, TMpeUIokKEHHbIe TNpenojaBarensM. [IpuHUIUIMAIBHBIE MeECTa,
ompeneneHusi, GOpMyNIbl W JIpyroe cleAayeT COMpPOBOXKIATh 3aMEYaHUSIMHU
«BAXHO», «0CO00 BaKHO», «XOPOILIO 3alIOMHUTH» U T.II. MOXHO JENaTh 3TO H C
MOMOILBIO PA3HOLBETHBIX MAapKepoB uiu pydek. Jlydmie ecnu oHM OynayT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAMUIOCH MPOCUTh UX y OJHOKYPCHHUKOB M TEM
caMblM HE OTBJIEKaTb MX BO BpeMms Jekuuu. llenecoobpazHo paszpaboTaTh
COOCTBEHHYIO «Mapkorpaduio» (3Ha4Kku, CHMBOJIBI), COKpalleHus cioB. He
JUIIHUM OyJneT M Hu3ydyeHHe OCHOB cTeHorpadpuu. Paboras Hajg KOHCIIEKTOM
JIEKIUH, Bceria HEOoOXOAMMO UCIOJIb30BaTh HE TOJBKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYIO JOIMOJHHUTEIbHO PEKOMEHJI0Baj JiekTop. MIMeHHO Takas
cepbe3Has, KpOIoTJINBas padoTa C JEKIMOHHBIM MaTEPHAIIOM IO3BOJUT IIyOOKO
OBJIaJIETh 3HAHUSIMU.
Paboma c numepamypHvimu ucmouHuxamu

CamocrosiTenbHas pabota ¢ yueOHUKaMH, yUeOHBIMU MMOCOOUSIMH, HAYYHOM,
CIIPaBOYHOM U MOMYJISIPHOM JINTEPATYPOU, MaTepraiaMy IEPUOJIUYECCKUX U3TAHUN
u MutepHera siBnsierca HamOosiee >PQGEKTUBHBIM METOJOM MOJYYEHHUsS] 3HAHUH,
MO3BOJISIET 3HAYMTENIbHO AaKTMBHU3UPOBATH MPOLIECC OBIAACHUS HWH(pOpManueH,
CIIOCOOCTBYET O0Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro Marepuaia, popMupyer y
CTYJ€EHTOB CBO€ OTHOUIEHHME K KOHKpeTHOM mnpobneme. bosee riaybokomy
PacKpbITUIO  BOIPOCOB  CHOCOOCTBYET  3HAKOMCTBO C  JIOTOJHHUTEIBHOU
JIUTEPATYPOH.

TpedoBanus Kk npeAcTaBICHUIO H 0POPMJICHHUIO Pe3yJIbTATOB
CaMOCTOAATEe/IbHON PadOThI

TpeOoBaHUs K KOHCHIEKTY JJIs IPAKTUUECKUX 3aHSITHI:

1. JomkeH ObITh B OTJICTLHOM TETPaIu, MOAMMCAHHBIN.

2. O06s13aTenbHO MUCAThH TUTAH 3aHSITHS C YKA3aHUEM TEMBbI, BOIIPOCOB, CIIHCKA
JIUTEPATYPHI U UICTOYHUKOB.

3. Otpaxare mnpoOIIeMAaTHKy BCEX IIOCTAaBJICHHBIX BOMPOCOB (aHAIH3
MCTOYHHUKA, JINTEPATYPHI).

4. Nmers  mo HUM apryMEHTUPOBAHHBIE BBIBO/JIBL. CnoBo
«apryMEHTHUPOBAHHBIE)» SIBJISIETCS KIIFOYEBBIM. [ JTaBHOE - JOKa3yeMOCTh BBIBOJIOB.



Kpumepuu oyenxu svinoninenus camocmosmenvHo pabomul

KoHTposb caMocTosATeNbHOM pabOThl CTYACHTOB MPEIyCMaTPUBACT:

* COOTHECEHUE COJIEPKaHUsI KOHTPOJIS C LEISIMU 00yUeHHUS;

* 00BEKTUBHOCTH KOHTPOJIS;

* BAJIMTHOCTh KOHTPOJISI (COOTBETCTBUE MPEABSIBISIEMbIX 33/J1aHUN TOMY, YTO
IpeIoIaraeTcs MpPOBEPUTH);

* i pepeHIManI0 KOHTPOIbHO-U3MEPUTENBHBIX MaTEPUATIOB.

dopMbI KOHTPOJIA CAMOCTOSITEILHON pabOTHI:

* PaboTa Ha ceMUHApCKUX 3aHATUSX.

Kpumepuu oyenxu pesynomamog camocmosmenbHol pabomai.

Kputepusmu o1ieHOK pe3ysibTaTOB BHEAYJUTOPHON CaMOCTOSITENIbHON paOOThI
CTYJICHTA SIBJIIFOTCS:

* YypOBEHb OCBOEHUS CTYACHTOB yUeOHOTO MaTepHana;

* cOpMUPOBAHHOCTH OOIIICYUESOHBIX YMEHUI;

* YMEHHUS CTY/JCHTa aKTMBHO HCIOJIb30BaTh JIEKTPOHHBIE 00pa30oBaTEIbHBIC
pecypchl, HaXOAUTh TpeOyrOUIyrocs MH(POpMaLUIO, U3ydaTh €€ U NPUMEHSITh Ha
IPAKTHKE;

* 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUSI OTBETA;

* opopMIieHHe MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMU;

* yMEHHE OPUEHTUPOBATHCS B OTOKE MH(OPMALIMH, BBIIEISTH ITIaBHOE;

* yMEHUE YETKO CHOpMYIUpPOBATh NPOOIEeMy, MNPEIJIOKUB €€ pelIeHue,
KPUTUYECKU OLIEHUTH PEILICHUE U €r0 MOCIIEICTBUS;

* yMEHUE TMOKa3aTh, MNPOAHAIU3UPOBATh aJbTEPHATUBHBIE BO3MOKHOCTH,
BAPUAHTHI ICHCTBUM;

* ymMmeHue c(hOpMHUPOBATH CBOIO MO3UIIUIO, OIICHKY U apIYMEHTUPOBATH €€.



[Ipunoxenue 2

MUHHCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BEICITIETO TPO(eCCHOHAITBHOTO 00pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHA ONEHOYHLIX CPEJICTB
M0 AMCHHUIUVINHE « BeKTOPHBINA M TEH30PHbII AHAJIH3)
Hanpasienue noarorosku 03.03.02 ®usuka
dopMa NOATOTOBKU OYHAA

BaaauBocTok
2018



MMacnopt ®OC

Koa u ¢popmynnpoBka Itanbl GOpMHPOBAHUSA KOMIIETEHIINHU
KOMIIETEeHIIUH
OIIK-2 - TEPMHUHOJIOTHIO, KOTOpasi IPUMEHSIETCS B BEKTOPHOM
CIIOCOOHOCTh ¥ TEH30PHOM aHAJIN3E;
HCIIOJIb30BATh B 3naer coJiep’KaHHue OCHOBHBIX MPUHIUIIOB U ONPEeICHUN
npogeccuoHaTbHON BEKTOPHOT'O ¥ TEH30PHOTO aHAIIN3a,
NEesITeIbHOCTH 0a30BbIe OCHOBHBIE METO/IbI PEIICHHUS 33/1a4 B BEKTOPHOM U
3HaHUS TEH30pHOM aHaJIU3e.
(bynnameHTaTBEHBIX peliaTh 3a/1a4¥ MPUKIIJIHOTO U TEOPETHYCCKOTO
pa3aenoB MaTeMaTHKH, XapakTepa;
Co3AaBath Ywmeer BBITIOJIHSTH OCHOBHBIC OTIEPAIIMH BEKTOPHOTO aHAIH3a
MaTCMaTHICCKIC B oproronansHbx KCK.
MOJIETIN TUTIOBBIX
npodecCHoHATBHBIX
3a1a4 u
HUHTCPUPCTUPOBATD MaTeMaTHYECKUM aIlllapaToM B PEIICHUU 3a1a4
HOTy9CHHBIC Braneer BEKTOPHOT'O ¥ TEH30PHOTO aHaJIM3a.
Pe3yIbTATHI C YIETOM
rpaHull IPUMEHUMOCTH
Mozenen
Ne KoHTtponmmpyemslie Koppb! 1 aTamns: OneHouyHbIE CPECTBA
n/m paszzensl / TeMbI (hopMupoBaHUs TEeKYIUH IIPOMEKYTOUHAS
JUCIUTIIHHEI KOMIIETCHIIUH KOHTPOJTb aTTecTanus
1 | Pazmen |. OcHoBBI OIIK-2 | 3naer VYcrHbli onpoc DK3aMeH,
BEKTOPHOT'O (YO-1) Borpochl Ne 1-
HCUYUCIICUHS 21
Ymeer Tect (ITP-1),
KonTponbHas
pa6ora (ITP-2)
Bnaneer
OIIK-2 | 3naer YcTHBIN onpoc OK3aMeH,
(VO-1) BOMpPOCH Ne 22-
) Pasgen 2 34
Tenzop u ero Ywmeer Tect (ITP-1),
IIPUMEHEHUE KoHnTtponbHas
Bmageer pa6ora (TTP-2)




IIkana oueHUBaHUSA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMIA

Koo n Jranbl GopMUPOBAHUS KpUTEepUHU noKa3aTrejan

(¢popmynupoBka KOMIIETEeHITHH

KOMIETEeHIHHN
TEPMHUHOJIOTHIO, 3HaHUE OTpEICICHNUH, CIIOCOOHOCTH 1aTh
KOTOpas OCHOBHBIX ITOHSTHI OTIpe/IeICHUS] OCHOBHBIX
MIpUMEHSIeTCS B BEKTOPHOTO ¥ TEH30PHOTO MIOHATHI BEKTOPHOTO U
BEKTOPHOM H aHaJIn3a; TEH30pHOT'O aHAaJIN3a,;
TEH30PHOM 0a30BbIE 3HAHUSI MIPUMEHHUTD 3HAHUS U3
aHaln3e; (hyHIAMEHTAIBHBIX (byHIaMeHTaIbHBIX
coJiep>KaHue pasnenoB MaTeMaTHKH, pazzienoB MaTeMaTUKH
OCHOBHBIX 3HaHHE METOJIOB PELICHUS JUTS pelIeHus 3a1a4

3HAET MIPUHIIUIIOB U Pa3IUYHBIX TUIIOB 33/1a4 B 3a/1a4 B BEKTOPHOM U
(OporoBsl | ompeneneHni BEKTOPHOM U TEH30PHOM TEH30PHOM aHaJIK3e.
il YpOBEHb) | BEKTOPHOTO H aHaJIn3e.

OIK-2 - TEH30pPHOTO

CIIOCOOHOCTE aHajmsa,

HCIIOJIB30BaTh B OCHOBHBIC

po¢eCCHOHATBHOM METO/BI PCIICHNIA

ESITENHHOCTH saflad B

0a30BbIe 3HAHUS BEKTOPHOM 1

(byHIaMEHTaIbHBIX TCH30pHOM

pa3nenon aHaJIm3e.

MaTeMATHKH, pemarhb 3a1aun yMeeT peliaTh 3aa4u CIIOCOOHOCTE

CO37IaBATD MIPUKJIATHOTO U MPUKJIATHOTO U HCIIOIBL30BaTh 0a30BLIE

MATEeMATHUCCKHE TEOPETUIECKOTO TEOPETUYECKOT0 XapakTepa, | 3HaHUs

MOJIE/H THIIOBBIX XapakTepa; BBINOJIHITHL OCHOBHBIE (dbyHIaMeHTaIbHBIX

NpOGecCHOHANLHBIX ymeer BBIIIOJIHATE OIIepanii BEKTOPHOTO pa3aenoB MaTEeMaTHKH H

33184 H (TIpoIBUHY | OCHOBHBIC aHalM3a B OPTOTOHAIBHBIX METOJIOB BEKTOPHOTO H

MHTEpIPETHPOBATH TBI) onepanuu KCK. TEH30PHOI'0 aHAJIU3a JJIst

MOy e HHEIE BEKTOPHOTO BLIHOHHGFH% OCHOBHBIX

Pe3yIILTaTHI C YIETOM a”HaJiu3a B onepauuii B ICK u

rpanHI OPTOTrOHAJILHBIX oproroHansHbeIX KCK.

MIPUMEHUMOCTH KCK.

MoJIeei MaTeMaTHYECKHM | BIIaJ€HUE MAaTEMAaTUYECKUM | CIIOCOOHOCTH
anmnapaTtoM B anmnapaToM B pelIeHUN OTIPEIENAT METO]T
peleHnu 3aaaq 3a/1a4 BEKTOPHOTO U peuIeHus 3a/1auH,
BEKTOPHOTO U TEH30PHOTO aHalK3a. MIPUMEHSITh METO/IbI
TEH30PHOTO peteHus st

BlIazeeT aHaJIn3a. HaXO0XKIECHUS

(BbICOKHiT) XapaKTePUCTHK
BEKTOPHBIX U TEH30PHBIX
noneit B JICK, KCK;
BBIINOJIHATH OCHOBHBIC
onepaluy TEH30pHOTro
aHanM3a.

MeToauueckue PE€KOMECHIAIINU, ONIPCACTIAIINNE MPOUCAYPbl OUCHUBAHUSA

pe3yJbTaTOB OCBOCHUA TUCHUILJIMHDbI

Tekymas arrectauusi CTyAE€HTOB MO TUCHUILIUHE «BEKTOPHBIA U TEH30PHBIN

aHAJIN3» MPOBOJAUTCA B COOTBETCTBUU C JIOKAJIbHBIMM HOPMATHUBHBIMU AKTaMHU
JIBOY wu sBiseTcs 00s3aTeIbHOM.




Tekymiass aTrecTanusi Mo JUCHUIUIMHE MPOBOJUTCS B (OpME KOHTPOIBHBIX
MEpPONPUSITUNA: YCTHOTO ONpOCa, BEACHUS KOHCIEKTa, pEIICHUs 3ajad,
KOHTPOJIbHOM paOOTBHI.

OOBbeKTaMu OLICHUBAHUS BBICTYNAIOT:

- yyeOHas JUCUUIUIMHA (AaKTUBHOCTh HA 3aHSTHUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHATUU IO
aTTeCTyeMOM JUCIUIUIMHE);

- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUI;

- YpPOBEHb OBIAJEHHUS MPAKTUYECCKUMHU YMEHUSMH M HaBbIKAMHU IO BCEM
BUJIaM Y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSATEIHLHOU pabOTHI.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B XOAE MOBCEIHEBHOM
y4eOHOM paboThl IO KYpPCY MUCUUILTUHBI. JJaHHBIN BUJ KOHTPOJIS CTUMYJIHPYET Y
oOy4Jarommxcs CTpEeMJICHHE K CHCTEMAaTHUYeCKOW CaMOCTOSITENIbHOM paboTre IO
U3YYCHUIO Y4eOHOM NUCIMIUIMHEI, OBJIAJCHUIO OOUIMMHU KOMITETEHIIUSIMH.

[IpomexxyTouHasi arrecTansi CTYIEHTOB MO AUCUHUILUIMHE «BeKTOpHBIN U
TEH30PHBIA aHAJIN3» MPOBOJUTCS B COOTBETCTBUU C JIOKAJTBHBIMU HOPMAaTHUBHBIMU
aktamu JIBD®Y u sBisieTcs 00s3aTeNbHOM.

[IpomexxyTounast arrectands OOydYaromuXcsi MO Y4eOHOW JUCITUIUIMHE
OCYILIECTBJISIETCS B paMKax 3aBEpIICHHUS H3Y4Y€HUs JAHHOW JUCLHMIUIMHBI U
MO3BOJIIET OMPEACIIUTh KAa4eCTBO U YPOBEHb €€ OCcBOeHus. lIpenmeTom ouneHKu
OCBOEHUS SIBJISIFOTCS YMEHUS U 3HAHUS.

[IpomexyTouHast arrectanus OOYyYalOIIMXCS OCYIIECTBIsAETCS B (opme
sK3aMeHa (YCTHBIM ompoc B ¢GopMe OTBETOB Ha BOIPOCHI 3K3aMEHAIIMOHHBIX
OWJICTOB) W  TMO3BOJISICT  ONPEIACIMTH  pPa3BUTHE OOIIUMX  KOMIICTCHIIUH,
npeaycMmotrpennbix it OIIOIL. YcnoBuem pomycka K JK3aMEHY  SIBJISIETCS
YCHENIHOE OCBOCHUE O0YUAIOIIMMHUCS BCEX DJIEMEHTOB JUCITUTIIIMHBI.

MeToabl KOHTPOJIS:
» [IpoBeneHne KOHTPOJIBHBIX PaldOT.
= TectupoBaHue.
= DK3aMeH.
HNurepakTuBHbie GOpMBI NPOBEICHUS 3AHATHIM:
e paboTa B MaJIbIX Ipynmax, KOJUIEKTUBHOE 00CYk/I€HUE METO/I0B PEIICHUs
3a/1a4H.

¢ CCMHHAp I10 PCHICHHMIO 3a/1a4 B AUAJIOTOBOM PCKUME.

OueHovHbIe CPpeACTBA AJS POMEKYTOYHOM aTTeCTANMU



© ©o N o O kW NN E

N N RN NN NN NN R PR P P B RPBRR R
© N o o &~ O DD P O © 0o N o g bk~ w D= o

BOITPOCHI K OK3AMEHY
OCHOBHBIE OHATHS U ONIPENEIEHUS CKAISIPHOTO IOJIS.
[IpousBoaHas Mo HANIPaBIICHUIO.
['panveHT CKaIApHOrO MOJIS.
N cTOYHMKOBOE BEKTOPHOE TOJIE.
IToTOK BEKTOPHOTO TTOJISI.
JluBepreHiysi, NepBoe ypaBHEHUE BEKTOPHOIO IMOJIS.
Brruucnenne nuseprennuu B JICK.
PoTop BEKTOpHOTO MOJIS.
Bropoe ypaBHEeHUE BEKTOPHOTO MOJISI.
Brruucnenne poropa B JJCK.
Omnepanuu nepBoro U BTOPOro Nopsijka mno Haoia.
Pemenune ypaBHEHMI BEKTOPHOTO TOJISL.
®opmyisl | puna.
[Toctpoenne KCK.
Mertpuka KCK.
Hopmuposka 6a3uca KCK.
Oproronansusie KCK.
Bripaxkenne rpaguenta B opto-KCK.
Bripaxxenne nusepreniuu B opto — KCK.
Bripaxkenue poropa B opto — KCK.

Bripaxkenune oneparopa Jlamaca B opto — KCK.

TenzopHblii 3aK0H Mpeodpa3oBaHus OA3UCHBIN BEKTOPOB.

Oo6miee onpeneneHue TEH30pA.

CJ0CeHHE Y BBIYUTAHUS TCH30POB.
TeH30pHOE YMHOKEHHE.

Omneparnust MOTHSATHS U OITyCKAHHS WHICKCOB.
Omnepanys CBEpTKU UHICKCOB.

AJNBTEepHUPOBAHUE U CUMMETPUPOBAHKUE TEH30POB.



29. JludbdepenmupoBanue 0a3uCHBIX BEKTOPOB.

30. Cgs3b cuMBoJioB Kpuctodderns ¢ MeTpuaeckum TeH30pOM.
31. JluddepennupoBanrue TEH30POB.

32. Tenzop kpuBu3Hbl Pumana — Kpuctodderns.

33. T'eoge3mueckue TUHUM.

34. PumanoBa reoMeTpus.

Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

MHHHCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOI OENEPALININ
depepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKACHUE
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JK3aMeHAUMOHHBIN Oumer Ne 1

1. I'pagueHT cCKaIsipHOTO MOJS.

2. JluddepeHnmpoBanmue TEH30pOB.
3aBenyromuii kadeapoit Iupmosckuit C.0.

Kpurepuu ouieHKn Ha IK3aMeHe M0 IMCHUIIHHE
«BeKTOpHBIN ¥ TEH30PHBbIN aHAJIU3)

OueHka «OTJMYHO» CTaBUTCS, €CJIM OTBET IOKA3bIBAET MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB U3y4aeMOM MPEeIMETHON 00JacTH, OTINYAETCS TITyOUHON U
MIOJIHOTOM PACKPBITUS TEMBI; BIAJEHUE TEPMHUHOJIOTUYECKHAM alllapaToM; YMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUN, MPOILIECCOB, COOBITHUM, JeJaTh BBIBOABI U
0000IIIeHNs, J1aBaTh apryMEHTHUPOBAHHBIC OTBETHI, MPUBOAUTH IPUMEPHI;
CBOOOHOE BJIAJICHHE MOHOJIOTHYECKON peublo, JOTUYHOCTH u
MOCJIEIOBATENBHOCTh OTBETA; YMEHHE IPUBOAUTH NPUMEPHI COBPEMEHHBIX
po0sIeM u3ydaeMoii 00J1acTy.

OreHKa «XOPOII0Y» CTABUTCS, €CIM OTBET OOHAPY>KUBACT MPOYHBIC 3HAHUS
OCHOBHBIX TPOIECCOB U3y4aeMOU MPEeIMETHON 00JacTH, OTINYACTCS TITyOUHOUN U
MOJIHOTOM PACKPBITHUSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIapaToM; YMEHUE
OOBSCHATH CYIIHOCTh, SIBJICHHI, IPOLIECCOB, COOBITHM, JeiaTh BBIBOABI H
000011IeHHsI, J1laBaThb ApPryMEHTHUPOBAHHbIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOOIHOE BJIAJICHUE MOHOJIOTUYECKON peuslo, JIOTUYHOCTD U



MOCIIeIOBAaTEIbHOCTh OTBeTa. OIHAKO JOIMyCKAeTCsl OJHA - JABE HETOYHOCTH B
OTBETE.

OreHKa «y10BJE€TBOPUTENbHO» CTAaBUTCS, €CIM OTBET CBUJICTEIHCTBYET B
OCHOBHOM O 3HAHHMM MPOIECCOB HM3y4aeMOW MPEIMETHOM O0JacTH, OTIMYAETCS
HEJOCTAaTOYHOW TIIyOMHOW W TIOJIHOTOW PACKPBITHUS TEMBI, 3HAHHEM OCHOBHBIX
BOTIPOCOB TeOpUH; ciabo chHOpMHUpPOBAHHBIMH HAaBBIKAMU AaHANM3a SIBICHUH,
MPOIECCOB, HEAOCTATOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAaHHBIC OTBETHI H
IPUBOJIUTH TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJAJICHUEM MOHOJIOTHYCCKON
peublo, JIOTMYHOCTBIO U TMOCJIEI0BATEILHOCThIO OTBETA. JOmycKaeTcs HECKOJIbKO
OIMOOK B COJEPKAHUU OTBETA; HEYMECHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYyAIIUH,
IIPOBECTH CBSI3b C IPYTUMHU aCIIEKTaMH H3ydaeMoi 00J1acTH.

OneHka «HeyI0BJIETBOPUTEIBLHO» CTABUTCS, €CJIM OTBET OOHAPYKUBAET
HE3HAHHE IMPOIIECCOB H3Y4aeMOHl MpeaMEeTHOM 00JIacTH, OTIMYAIOIIHICS
HErTyOOKHMM pAacCKphITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeCc()OPMUPOBAHHBIMUA HAaBbIKAMU aHAJIM3a SBJICHHUM, MPOLIECCOB; HEYMEHHEM
JaBaThb apTyMEHTHUPOBAHHBIE OTBETHI, CJIA0BIM BIIAJICHUEM MOHOJIOTHYCCKON
peublo, OTCYTCTBHEM JIOTUYHOCTH W TIOCIemoBaTeabHOCTH. JlomyckaroTcs
Cephe3HbIC OMMOKM B  COJCpPKAHWUU  OTBETA, HE3HAHWE COBPEMEHHOM
po0IeMaTHKN U3y4aeMoil 001acTH.

OIICHO‘-IHI)IC cpeacrea aJjist Telcymeii aTrecranumn

Konrpoabhasi pabora 1
Bapuanr 1

1. [ansl BexkTopsl @ =2i + 2j -k u b=2i — J + 3k. Haiit aiuHBI IPOEKIMIA STHX

BEKTOPOB JIPYT Ha JpyTa.

2. Jlau Bextop p =2a +3b —5c, rae a, b, ¢ - B3auMHO nepHCHIUKYIIPHbIC
BekTOpa, mpuueM |a| =1, |b| =2 wu |c| = 3. HaiiTi yros Mexay BEKTOpOM P U

a) BeKTopamH a, b, ¢; 0) Bexkropamu a + b, - (2 + b + ¢).

3. Ilpu kakoMm 3HaueHuU t gaHHBIE BEKTOPHI KOMIUIAHAPHBI?
a) a={3,69} b={258} c={113}
b) a={58,11} b={3,57} c={13}.



KonTpoabnas padora 2

1. Jloka3ats, uto cymma aAjj + BB jj mpeacrasiser co60il KOMIIOHEHTHI TEH30pa

BTOPOI'0 paHra, €Cjinu U3BCCTHO, YTO Aij 141 Bij — TCH30pHBI BTOPOTO paHra, a d

U B — CKaJspBl.

2.  Joka3ats, uto npousBeaeHue d;;ABnC, sBisiercs Bektopom, eciiu A. B u

C— BEKTODEI.

3. B HGKOTOpOﬁ I[GK&pTOBOIZ CUCTCMC KOOPAWHAT H3BCCTHO COOTHOIICHHC

Mijx = Ai B jkx. U3BecTHO, uTO Aj M Bjk COCTaBIAIOT KOMIIOHEHTHI TEH30POB [-r0 1

I1-ro panros coorBercTBeHHO. [{oka3aTe, uTo Mijx — TeH30p III-ro panra.

H~wnh e

1.
2.

Kpurepuu oieHKkr KOHTPOJIbHOI Pad0ThI

Otmerka "OTan4HO"

B pemenun 1 00bsICHEHUN HET OIIMOOK.

XoJ1 peleHus: paurOHaIbHBIN.

Ecnu HeoO6xoauMo, perieHre nNpor3BeIeHO HECKOJIBKUMU CIOCO0aMHu.

JlonyiiieHsl OTMOKH M0 HEBHUMATEJIBHOCTH (OTOBOPKH, OTIUCKH).
Ormerka "Xopomo"

Cy1iecTBEHHBIX OMIMOOK HET.

Jonyumiensl  1-2  HecyliecTBEHHblE  OIIMOKM WM HEMOJIHOE

O6’bHCH€HI/IC, WJIM HCITOJIb30BaHue 1 cnocoda ITPpH 3aIaHHBIX HECKOJIbKUX.

1.

OT1meTtka "'Y10BI€TBOPUTENBHO"
JlomymeHo He OoJjiee OMHOW CYIIECTBEHHOW OIIMOKH, 3amucu

HCIIOJIHBI, HCTOYHOCTH.

2.

A

Perrenrie BBIOIHEHO ¢ OITMOKAMHU B MaTEeMaTHYSCKUX pacyeTax.
Ot1merka "HeynoBierBopuresibHO"

Pelienrie ocyecTBI€HO TOIBKO C TIOMOIIBIO YUUTEIIS.

JlomyIieHbI CyIIECTBEHHBIE ONTUOKH.

Pemienrie u 00bsCHEHUE TTOCTPOCHBI HE BEPHO.

TecTOBBIA KOHTPOJIb

1. HaiiTu MOyJIb HAIIPSKEHHOCTH 3JIEKTpHYeckoro nous B Touke (1, 1, 1), eciu
IOTEHIMAI paBeH (X2-y?+72).

a)1 6)-1 B) V12 1) 2



2. HaliTu npoeKLUIO HA OCh Z HAIPSIKEHHOCTH JJIEKTPUYECKOTO HOJIS B TOUYKE
(1, 1, 1), ecnu moTeHuman pasen (X2y?z?).
)2 6)2 B)1 1)-1

3. Hatitu moTok momnst T 4epe3 moBEepXHOCTh chepbl EAMHUYHOTO PaNyCa.
a)l 0)3 B)4n/3 r) 4n

4. HaiiTv IOTOK TOJI P 4Yepe3 MOBEPXHOCTh C(hepbl CIMHUUHOTO pauyca.
(Bextop p mMmeet koMmoHEHTHI (X, Y, 0).)

a)2 6)1 B)8n/3 r)4n/3

5. Beruucnure divzr.
a)3 0)4z B)3z 1)z

6. Berancimrs div(d sin(kF)), roe d, k = const, F(x, Y, z)
a)3 6) (dk)cos(kF) B) cos(kF) 1) (dk)

7. Berancnmrs rot(d sin(kF)), rae d, k = const, F(X, Y, z)
a)0 6) [kd]sin(kF) B) —[kd]sin(kF) 1) [kd]cos(kF)

8. Haittu nupkyisiuto ot a(f)(X —z,y + 2X —Z,X+ Y) 10 OKPYXKHOCTH
CIMHUYHOTO pajnyca ¢ IEHTPOM B Hadaje KOOPIUHAT, JISKAIIEH B TNTIOCKOCTH

(v.2).
a)3 060)1 B2m )™

Kpurepuu oieHkn TeCcTOBBIX padoT

OtmeTtka "OT1ianuno"
Brimomaeno 86-100 % 3amannii
OrmeTka "Xopomo"
Brimonaeno 75-85 % 3aganuii
OrmeTka "'Y10BJIETBOPUTEIBHO"
Brimonaeno 61-74 % 3aganuii
OrmeTka "HeynoBieTBopurtebHO"
Brimonaeno mernee 61% 3amanuii

KOHTPOJIbHBIE BOITIPOCBHI k npoMeKyTOYHOHU OLleHKe 3HAaHUH

1. Kak BeINOJIHSIIOTCSI JIMHEHHBIE oniepaliuu HaJl BekTopamu? KakoBsl cBOMCTBa
ATUX Omepanuii?



o1

Kakue BekTOpa Ha3bIBalOTCS JUHEHHO 3aBUCHUMBIMHU, a KaKue JIMHEHHO
HE3aBUCUMBIMU?

Uro Ttakoe 0Oaszmc? Kakme BekTopa oOpa3yroT 0a3Wc Ha TUIOCKOCTH U B
IpOCTpaHCTBE?

Kaxoit 6a3uc Ha3bIBaIOT JEKAPTOBBIM?

Yrto Takoe KOOpMHATHI BEKTOpa?

Uto Ha3bIBaeTCs CKaJspHBIM MPOU3BEICHHEM BeKTOpoB? KakoBbl €ro
cBoiictBa? Jlns pemieHuss Kakux 3a7ad M KaKk OHO MOXET ObITh
UCITIOJIb30BaHO?

Uto Ha3bIBa€TCS BEKTOPHBIM Ipou3BeiceHUEM BeKTOpoB? KakoBbl ero
cBoMcTtBa? Jlnmsg pemieHuss Kakux 3aJad M KaKk OHO MOXET ObITh
UCIIOJIb30BaHO?

Uto Ha3bpIBaeTCs CMELIAHHBIM TpousBefieHueM BeKTOpoB? KakoBbl ero
cBoiictBa? Jlnms pemieHuss Kakux 3a7a4 M KaK OHO MOXET OBITh
HCIIOJIb30BaHO?

3anumure B BEKTOPHOM M KOOpPAMHATHOW  (opMax  yCIIOBUA
KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

10. Ilpsimast THHAS Ha TUIOCKOCTH, €€ 00IIee ypaBHEHHE.

11. JlaiiTe MOHSTHE HOPMAJHLHOTO W HAIPABJISIONIETO BEKTOPOB NPSIMOM Ha

IIJIOCKOCTH, YTII0BOTO KO3 DHUITUEHTA.

12. 3anuivre pa3iauyHbIe BUABI MPSIMON U YKAXKUTE T€OMETPUUYECKUN CMBICT

apaMeTpoOB YpPaBHEHHS.



