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ABSTRACT

Specialist degree in 14.03.02 Nuclear physics and technology.

Course title: Vector and tensor analysis.

Basic part of Block B1, 4 credits

Instructor: associate professor Moskovchenko L. G.

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

1) OK-1 -the culture of thinking, the ability to generalize, analyze
information, setting goals and choosing ways to achieve them.

Learning outcomes:

1) OPK-1 — the ability to use the basic laws of science in professional
activities, apply the methods of mathematical analysis and modeling,
theoretical and experimental research.

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:

. T'opnuenko, A.b. OCHOBBI BEKTOPHOTO U TEH30PHOTO aHAIN3a [ DJIEKTPOHHBIM
pecypc] : ydebnoe mocobue / A.b. TI'opamenko, M.JI. 3omnorapes, H.I.
KpaBuenko. — OnekrpoH. nan. — Kemeposo : Keml'VY, 2009. — 131 c. —
Pexxum moctyna: https://e.lanbook.com/book/30131. — 3aru. ¢ skpaHa.

. JlorunoB, A.C. U30pannbie pa3nensl Kypca "BekrtopHsiii ananus" (Teopus u
npumepbl) [DIEKTpoHHBIN pecypc] : yuedHoe nocobue / A.C. Jlorunos, H.B.
Mupomms, C.I'. CenuBanoBa. — DeKTpoH. 1aH. — Mocksa : HUAY MUODU,
2009. — 96 ¢. — Pexum aoctyna: https://e.lanbook.com/book/75846. — 3aru.
C 3KpaHa.

. Cunnsie, H.M. PykoBOJICTBO K pEIICHUIO 33aJa4 MO BEKTOPHOMY aHAIU3Y
[OnexTpoHHBIN pecypc] : Meronuueckue ykazanus / H.W. Cunases, H.M.
['opneeBa. — DOnektpoH. aaH. — Mocksa : MI'TY um. H.D. baymana, 2015. —
51 ¢. — Pexum npocryma: https://e.lanbook.com/book/103584. — 3aru. ¢
JKpaHa.

Form of final knowledge control: exam.



AHHOTAIMSA

Pabouast mporpamma AMCUMIUIMHBI «BEKTOPHBI M TEH30PHBIM aHAIHU3»
pa3paboTaHa i CTyAeHTOB 2 Kypca Hanpasienus 14.03.02 «Snepubie pusuka u
TexHOJOTUW» B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC BO m OC [IBDY no
JAHHOMY HaIlpaBJICHHUIO.

JucunmuinHa «BeKTOpHBIM M TEH30pHBIM aHAIW3» OTHOCUTCA K pa3feiy
b1.b 6a30Boii yacTu yueOHOro 11aHa.

OOmiasi TPyJOEMKOCTh OCBOEHHUSI JUCIHUIUIMHBI COCTaBIIsIeT 4 3aueTHHIC
enuHuIpbl, 144 yac. Y4eOHBIM IJIAaHOM MPEIYCMOTPEHBI JIEKIMOHHBIE 3aHSITHS
(36 gacoB), npakTruyeckue 3aHATHA (36 YacoB), caMOCTOsSTEeIbHAS paboTa CTyICHTa
(72 gacoB, u3 Hux 36 4ac. OTBeIEHBI HA SK3aMeH). JIMCIUIUTNHA peann3yeTcs Ha 2
Kypce B 3 ceMecTpe.

Jauueiii Kypc Oasupyercs Ha MaTepuayie KypcoB «MareMaTudecKuit
aHanu3», «Anredpay», « AHaJTUTHYECKas TeOMETpUs», «MexaHuka, JIeKTPUIECTBO
Y MarHeTU3M».

ConepxaHue TUCUUIUIMHBI OXBAThIBAET KPYT BOINPOCOB, HEOOXOAUMBIN IS
JATbHEMIIEro yCBOCHMS IMKJIAa CIIELUAIbHBIX AUCIUIUIMH, TAKUX KaK «YpaBHEHUS
MaTeMaTuyecKon (Gu3umkn», «DIeKTpoaruHamuKka», «TeopeTuueckas MeXaHUKay,
«KBaHTOBass MEXaHUKa» U LEJbII Psii TUCHUIUIMH MO CHEIUATU3AIUSM.

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
GbopMUPOBAHUM HABBIKOB PAOOTHI C TAaKUMU MaTeMaTHYECKUMH 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,;
® U3y4Y€HUE 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 — BnaseHue KyJbTYypOll MBIILIEHUS, CIIOCOOHOCTh K OOOOIIEHHIO,
aHaIU3y, BOCIPUATUIO MH(POpPMAIMKU, TOCTAHOBKE 1I€JIM U BHIOOpPY MyTel ee
JOCTUKEHUS.



B pesympraTe W3ydeHUS JaHHOM JUCHUIUIMHBI Yy  OOydaromuxcs
dbopMupyroTCA CaeayIoe 00MeKyIbTypHbIE / TPodhecCHOHATbHBIE KOMITETECHITHH
(3J1eMEHTBI KOMIIETEHIIH).

Kox u ¢popmysiupoBka Jranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIEeTeHIIHH
OTIPEICIICHUS] OCHOBHBIX TIOHSATHI BEKTOPHOTO U
OIK-1 - TEH30PHOTO aHAJIN3a;
CIOCOOHOCTD 3naer COJICpP’KaHNE OCHOBHBIX IPHUHIIAIIOB ¥ TEOPEM
HCTIONR30BATh BEKTOPHOT'O U TCH30PHOTO aHAJIN3a;
OCHOBHBIC 3aKOHBI OCHOBHBIC METOJIbI PACYCTOB IIPUMEHSICMBIX B
CCTCCTBCHHOHAYTHBIX BEKTOPHOM U TEH30PHOM aHaJu3e.
JMCIUILINH B
. HAXOJIUTh OCHOBHBIC XaPaKTEPUCTUKH CKAISIPHOTO U
npodeccHOHATBLHON .
JeSITEeIIbHOCTH Ymeer BEKTOPHOTO HOIICH,
’ NPUMEHATh Ha0J1a-UCUKMCIICHHUE,
MIPUMEHSTh METOIbI .
BBITIOJIHSTH OCHOBHBIC ONEPAIlMH TCH30PHOW alreOphl.
MaTeMaTH4eCKOro
AHATIN3A 1 METOJIaMH PacyeTa XapaKTEPUCTHK CKAISIPHOTO U
MOJIETUPOBAHHS, BEKTOPHOTO TOJIEH B Pa3IMUHBIX CHCTEMaX
TEOPETUYECKOTO U Buazeer KOOpIHHAT,
KCIIEPUMEHTAIBHOTO HaBBIKAMH TIOCTPOCHHSI KPUBOJIMHEWHBIX CHCTEM
HCCIIeJOBAHUS KOOpJKWHAT,

MCTOJaMU TCH30pPHOI'O aHaJIn3a.

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI
«BEKTOpHBIM W TEH30PHBIM AHAIN3» NPUMEHSIOTCA CIEAYIOIINE METOMIbI
aAKTUBHOTO / WHTEPAKTUBHOIO OOYUYEHHUS . JEKIHUA-TUCKYCCHsA, paboTa B MajbIxX
rpynmnax, 00CyXaeHue, CEeMUHApP 10 PEIICHUIO 3a7a49 B THAJIOTOBOM PEKUME.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

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

OcHoBHBIC TIOHSTUA U onpeaeneHus. [IpousBojgHas 1O HaNPaBICHHUIO.
I'pagueHT CKaIIpHOTO MOJIA.

Tema 2. BekTopHoe noJie. (6 gac.)

HUctounukoBoe BekTopHOE mojie. 1loTok BekTopHOro mons. lueeprenuws,
NepBOE ypaBHEHHE BEKTOpHOro nojs. Beruncnenue auseprenuuu B JJCK. Potop
BEKTOPHOro moJii. BTopoe ypaBHeHHE BEKTOPHOro moJid. Briuncienne potopa B
JCK.

Tema 3. Ha6na-ucumnciienne. (2 yac.)
Humepaxkmugnulit memoo: 1eKyua-OUCKyccus.



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

Tema 4. Kpusoauneiinbie cuctembl koopauHat (KCK). (6 guac.)
Humepaxkmugenwiii memoo: n1eKyusa-0uUcKyccusi.

[Toctpoenne KCK. Merpuka KCK. HopmupoBka 6aszuca KCK.
Optoronaneubie KCK. Beipaxenue rpaguenta B opTo-KCK. BelpaxeHue
nusepreHnnn B opto — KCK. Beipaxxenue potopa B opto — KCK. Bripaxkenue
oneparopa Jlammaca B opto — KCK.

Paspnen I1. Tensop u ero npumenenne (18 yac).
Tema 5. Ten3zopHblii 3ak0H npeodpa3oBanus. (6 uac.)

Tenzopuslid 3ak0oH mpeoOpa3oBaHusl Oa3WCHBIX  BEKTOpoB. OOmiee
OIIpEJEIIEHUE TEH30PA.

Tema 6. Ten3opuas anreopa. (4 yac.)

CnoxxeHre W BBIUMTAHUSA TEH30pOB. TeH30pHOE yMmHOXeHHe. Onepanms
NOAHATHAA W OIyCKaHusd  WHAEKcoB. Omepanus  CBEPTKM  HUHJIEKCOB.
ANbTEpHUPOBAHNE U CUMMETPUPOBAHUE TEH30POB.

Tema 7. Ten3zopHblii aHaau3. (4 yac.)

HuddepenunpoBanust 0a3ucHbIX BEKTOPOB. CBa3b cuMBOJIOB Kpucroddens
C METpUUYECKUM TeH30poM. JuddepeHupoBaHe TEH30pOB.

Tema 8. PumanoBbI nmpocTpancTsa. (4 yac.)
Humepaxkmugnulit memoo: 1eKyua-OUCcKyccus.

Tenzop xpuBu3Hbl Pumana — Kpucroddens. ['eonesuueckue TUHHUM.
PumanoBa reomerpus.

1. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
Humepaxkmuenotii memood: pabota B MalblX TPyNIax, KOJJICKTUBHOE
oOCY)XJICHHE€ METOJIOB pelleHus 3anaun. HMumepakmueHvlit Memoo:
CEMHUHAp IO PEIICHUIO 3a7a4 B JUAJIOTOBOM PEKUME.

IIpakTuueckue 3ansaTus (36 yac.)

Bansitue 1-3. Ckansipabie noas (6 gac.)
Humepakmugenwtii memoo: padoma 6 ManvlX Zpynnax, KoJJ1eKMUueHoe
00cyxcoenue memoooe peuienus 3a0aiu.
1. IlocTpoeHne NOBEPXHOCTEW PABHOTO YPOBHS.
2. Brluncnenue npou3BOIHOM MO HAMPABIIEHUIO.
3. Boluucnenue rpaiueHTa CKaasipHOTO OIS,



3anstue 4-5. BekTopHoe moJie (4 yac.)

1. TlocTpoeHue BEKTOPHBIX JTUHUM.

2. Bwruucnenue moToka BEKTOpa 4yepe3 MOBEPXHOCTb.

3. Boruncnenue nuseprenuuu B JICK.
3ansaTue 6-/. CBoiicTBa BUXpeBbIX BeKTOPHBIX MoJieil (4 yac.)

1. BerurciieHue NUPKYJISIUU BEKTOPa MO KPUBOM.

2. Beruucnenue potopa B JICK.
3anstue 8-9. Haésna — ucuucienue. (4 yac.)
3aunsrue 10-12. KpuBosuHeiinble cucTeMbl KOOpAUHAT. (6 yac.)
HumepakmueHolii Memoo: cemuHap no peuieHulo 3a0ay 6 Ouano2080Mm

pesxcume.

1. ITocTpoeHne UUIMHIPUYECKOW CUCTEMBI KOOPJIMHAT.

2. [MocTpoenue chepruyeckoit CUCTEMBI KOOPAUHAT.

3. Briuucnenue ocHOBHBIX onepaliuii BekropHoro ananusa B KCK.
3ansaTue 13-14. TenzopHblii 3aK0oH npeodpa3oBanus. (4 yac.)
3aunsrue 15-16. TenzopHuas anreopa. (4uac.)

1. OcHOBHBIE OlEpaIi TEH30PHOU anreOphl.

2. AnbTepHUPOBAHHE W CHMMETPUPOBAHUE TEH30POB.
3ansitue 17-18. TenzopHublii anaaus. (4 yac.)

1. IuddepenupoBaHne TEH30POB.

2. CumBounbl Kpuctodderns.

I1l. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4yebHO-MeToAnYECKOe oOecrieueHue CaMOCTOSTEJIbHON paboThI
OOyYaroIINXCS MO JUCHUTUINHE « BEeKTOPHBIN 1 TEH30PHBIN aHAIKM3» MPEICTaBICHO
B [Ipunoxenuu 1 u BKItOYaeT B ceos:

erlaH-TpaUK BBHITOJHEHUS CaMOCTOSITENbHOW PabOThl MO JUCIUIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE IO KAXKIOMY 33JaHUIO;

®XapaKTePUCTHKA 3aJaHUM ISl CaMOCTOATEIbHOW padOTBl CTYJEHTOB U
METOIMYECKHE PEKOMEH/IallUHU 10 X BBIIIOJIHEHHUIO;

eTpeOOBaHUS K  NPENCTABICHHUIO U OQOPMIICHHUIO  PE3yIbTaTOB
CaMOCTOATENbHON pabOThI;

S KPUTCPHUH OLCHKH BBIIIOJIHCHUA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

No | KonTponupyemeie | Konp! u sTamnst | O1ieHOYHBIE CPENCTBA




n/n paszensl / TeMbl ¢dbopmupoBaHus TEKYILINN IIPOMEXYTOUHAs

T CLIUTUTHHBI KOMIIETEHIIHH KOHTPOJIb aTTecTanus
1 | Paznen |. OcHoBBI OIIK-2 | 3naer Vel onpoc DK3aMeH,
BEKTOPHOTO (YO-1) Borpockl Ne 1-
HCUYUCTCUUS 21
Ymeer Tecr (TTP-1),
Kontposbnas
pabora (ITP-2)
Bnaneer
Paznen 2 OIIK-2 | 3naer YcTHbIN onpoc DK3aMeH,
Tenzop u ero (YO-1) BOmpockl Ne 22-
MIPUMCHCHHE 34
2 Ymeer Tecr (TTIP-1),
KonTponbnas
Brnaneer pabora (TTP-2)

TuIoBbIe KOHTPOJIBHBIE 3a1aHUSI, METOIUYECKUE MATEPHUAIIBI, OIIPEAEIISIOLINE
OpoUEeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
JESTEIbHOCTH, a TaKKe KPUTEPUU U TOKa3aTesld, HEOOXOAMMBbIE ISl OLCHKU
3HAHWM, YMEHUH, HABBIKOB U XapaKTepU3YyIOIIMe ATanbl (HOpMUPOBAHUS
KOMIIETEHLIMM B TPOLIECCE  OCBOCHHMS  OOpa3oBaTENbHOW  MPOrPaMMBI,
npeacrasiieHsl B [Ipunoxennn 2.

V. CHIUCOK YYEBHOM JIUTEPATYPbHI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas quTEpaTypa

1. T'opauenko, A.b. OCHOBBI BEKTOPHOTO M TE€H30PHOTO aHaiu3a [DIEeKTPOHHBIN
pecypc] : yuedbHoe mocooue / A.b. T'opmuenko, M.JI. 3omotapes, H.I.
KpaBuenko. — OnekrpoH. paH. — Kemeposo : KemI'Y, 2009. — 131 c. —
Pexum noctyna: https://e.lanbook.com/book/30131. — 3arun. ¢ sxpaHa.

2. JlorunoB, A.C. M30pannbie paznensl Kypca "BektopHbiii ananus" (Teopus u
npumepbl) [DIEeKTpOoHHBIN pecypce] : yuebHoe nocobue / A.C. Jlorunos, H.B.
Mupomms, C.I'. CenuanoBa. — DneKTpoH. 1aH. — Mocksa : HUAY MUODU,
2009. — 96 ¢. — Pexum noctyma: https://e.lanbook.com/book/75846. — 3aru.
C DKpaHa.

3. Cunnse, H.M. PykoBomcTBO K pemieHWIO 3aja4 IO BEKTOPHOMY aHAJIU3Y
[OnexTpoHHbI pecypc] : meronmyeckue ykaszanusa / H.UW. Cunnses, H.M.



I'opneeBa. — DnekTpoH. AaH. — Mocksa : MI'TY um. H.O. baymana, 2015. —
51 c¢. — Pexum npoctyma: https://e.lanbook.com/book/103584. — 3ari. ¢
JKpaHa.

JlonosiHUTEIbHAS JINTEPaTypa

1. T'opnau, B.A. Ten3zopHas anrebpa ¥ TEH30PHBIM aHaIU3 [DJIEKTPOHHBIN
pecypce] : yuebHoe nocobue / b.A. I'opnau. — DnexkTpoH. naH. — CaHKT-
[lerepoypr : 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 goctyna:
https://e.lanbook.com/book/58471. — 3ari. ¢ skpaHa.

Ilepedyennb pecypcoB HHPOPMALUOHHO-TEICKOMMYHUKALMOHHOM CeTH
«HHTEepHET»

1. https://www.youtube.com/watch?v=RfmKo9aojcs - TenexkuHOKYpC.
Briciias matemaruka. Jlekuuu 95-96. OCHOBBI BEKTOPHOTO aHAJIN3A.

2. https://lwww.youtube.com/watch?v=na7SMde3i_U&Iist=PLGrZCegVcud7A
DpOUOMT2qoXbCts8GQJ_ — Kypc «OCHOBBI BEKTOPHOTO aHATTU3a.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecre4YeHust

[Ipu ocymiecTBiaeHMn 00pa3oBaTENBLHOTO  Tpoliecca  CTyACHTaMU U
poeccCopCKO-TIPEnoaBaTeILbCKUM ~ COCTABOM  HCIIOJB3YEeTCS  CIEMYIoIIee
nporpammHoe odecrieuenue: Microsoft Office ( Excel, PowerPoint, Word u 1. 1),
Open Office, mporpamMHOe obOecreueHrue dJIEKTPOHHOro pecypca caiita JBOY,
BKirouas DbC JIBOY.

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUIIVINHBI

N3ydeHne KaxJ101 TEMbI Kypca MPEAnoiaracT ClIeAyIne 1eHCTBUS:

1) TlocemnieHue JCKIMOHHBIX 3aHITHIA;

2) CamocrosiTesbHas TPOpadbOTKa M3YYCHHOTO Ha JICKIMM MaTepuala Iio
KOHCIEKTY U PEKOMEH/I0BAaHHOM JINTEPATYPE;

3) Pemenue 3ama4 1 paboTa Ha IPAKTUYCCKHUX 3AHITHSX.



JIeKMOHHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBEIIEHUE OCHOBHBIX TEM Kypca
Y TIPU3BAaHbl COPUECHTUPOBATH CTYJCHTOB B MPEAJIara€MOM MaTepuaje, 3aJI0XKUTh
HAyYHbIE W METOJOJOTHYECKHE OCHOBBI JUIA JajJbHEHMIIEH CaMOCTOSTEIbHOU
paboThl cTyneHTOB. PaboTa Ha JEKIMOHHBIX 3aHITHSIX MPEAINOIaraeT akKTHUBHOE
ydqacTue 00yJaromierocs B Mpolecce OCBOCHUS MaTepualia, BeJICHUE KOHCIICKTA.

CamocTosiTenpHass paboTa SBISETCS BaKHEHIEH KOMIOHEHTOM H3Yy4YeHUS
JTUCHIUIUIMHBI « BEKTOPHBIN M TEH30pHBIN aHAIM3» M BKIIIOYAET B OCHOBHOM PadoTy
C KOHCIIEKTaMH JICKIIMH U PEKOMEHIOBAaHHOW JINTEPaTypOid, pellieHue 3aad.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
JUCHUATIIMHBI

[lpu ocymectBieHnr 00pa30BaTENBHOTO  MpoIlecca CTYACHTAMH U
PO eCCOPCKO-TIPENOIABATEILCKIM COCTAaBOM HCIOJB3YETCS MYJIBTUMEIUIHOE
000pyTIOBaHUE, KOMITBIOTEPHBINA KJIIACC, OCHAICHHBIA CIICIYIOIIMM ITPOTPAMMHBIM
obecrnieuenueM: Microsoft Office ( Excel, PowerPoint, Word u 1. 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)»
Hanpasiaenue — 14.03.02 «SInepHbie pu3uka u TeXHOJIOTHID)
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2016



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 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHIATUIM 3aHATHIX

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

3 3 "Hepaens IMoaroroska K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHUIM 3aHATHIX

4 4 geneins IToaroroska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

5 5 "Hepens IToaroroska K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHUIM 3aHATHIX

6 6 Henens IToaroroska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

7 7 Henens IToaroroBka k 2 PaGoTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

8 8 Henmens IMoaroroska k 2 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

9 9 Henens IToaroroBka k 2 PaGoTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

10 10 Henens IMoaroroska k 2 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATUIX

11 11 Henens IToaroroBka k 2 Pa6ota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

12 12 Henens IToxroroBska k 2 PaGora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATUIX

13 13 Henens IToaroroBka k 2 Pabota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

14 14 Henens IToaroroBka k 2 Pabota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

15 15 Henens ITonroroBska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX




16 16 Henens ITonroroBska k 2 Pabora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

17 17 Henens ITonroroBka k 2 Pabora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

18 18 Henens IMoaroroska K 2 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 MOCOOUSIMU, HAyYHOU,
CIIPaBOYHOM U MOMYJISIPHOM JINTEPATYPOU, MaTepraiaMy IEPUOJIUYECCKUX U3TAHUN
u MutepHera siBnsierca HamOosiee >PQGEKTUBHBIM METOJOM MOJYYEHHUsS] 3HAHUH,
MO3BOJISIET 3HAYMTENIbHO AaKTMBHU3UPOBATH MPOLIECC OBIAACHUS HWH(pOpManueH,
CIOCOOCTBYET O0Jiee TIIyOOKOMY YCBOEHHUIO U3y4aeMoro mMatepuaina, GopMupyer 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 KOHCHEKTY JJIsl MIPAKTUYECKUX 3aHSITHIA:

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
UCTOYHHUKA, JINTEPATYPHI).

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



Kpumepuu oyenxu svinoninenus camocmosmenvHo pabomul

KoHTposb caMocTosATENbHOM pabOThI CTYACHTOB IIPEyCMAaTPUBACT:

* COOTHECEHUE COJIEPKaHUsI KOHTPOJIS C LEISIMU 00yUeHHUS;

* 00BEKTUBHOCTH KOHTPOJIS;

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

* i pepeHIManI0 KOHTPOIbHO-U3MEPUTENBHBIX MaTEPUATIOB.

DopMBI KOHTPOJISI CAMOCTOSATEIHHON PAOOTHI:

* PaboTa Ha ceMUHApCKUX 3aHATUSX.

Kpumepuu oyenxu pesynomamog camocmosmenbHol pabomai.

Kputepusmu o1ieHOK pe3ysibTaTOB BHEAYJUTOPHON CaMOCTOSITENIbHON paOOThI
CTYJICHTA SIBJIIFOTCS:

* YypOBEHb OCBOEHUS CTYACHTOB yUeOHOTO MaTepHana;

* cOpMHUPOBAHHOCTH O0IICYYECOHBIX YMEHHUI;

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

* 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUSI OTBETA;

* opopMIIeHHEe MaTepHalia B COOTBETCTBUH C TPEOOBAHMIMU;

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

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

* yMEHUE TMOKa3aTh, MNPOAHATU3UPOBATh aJbTEPHATUBHBIE BO3MOXKHOCTH,
BAPUAHTHI JICHCTBUM;

* 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

®OH/I OHEHOYHbBIX CPEJICTB
M0 AMCHHUIUVINHE « BeKTOPHBINA M TEH30PHbII AHAJIH3)
Hanpasiaenue — 14.03.02 «SInepHbie pu3uka u TeXHOJIOTHID
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2016



MMacnopt ®OC

Koa u ¢popmynnpoBka Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH
KOMIETeHIHH
OIIK-1 - OmnpeeIeHUs OCHOBHBIX MOHSITHUH BEKTOPHOTO U
CIIOCOOHOCTh TEH30pHOTO aHAJIN3a;
UCIIOJIb30BATh 3uaet COJIepKaHNUEe OCHOBHBIX IIPUHITUIIOB 1 TEOPEM
OCHOBHBIE 3aKOHBI BEKTOPHOTO ¥ TEH30PHOTO aHAIIN3a;
€CTeCTBEHHOHAYYHBIX OCHOBHBIE METO/IbI PACYCTOB MPUMCHSEMBIX B
JTUCIUILTAH B BEKTOPHOM M TEH30pHOM aHaJN3e.
npodeccHonabHOH HAXOJIUTh OCHOBHBIC XapaKTEPUCTUKH CKATSIPHOTO H
ACATCIBHOCTH, Vateer BEKTOPHOTO TIOJIEH;
HPUMCHATE METOIBI [PUMEHSATH HAbJIa-UCYHUCIICHHE;
MaTcMaTHICeCKOro BBITIOJIHATH OCHOBHBIE OIIEPALIMU TEH30PHOM anre0phl.
aHaM3a u
METO/IaMH pacyeTa XapaKTePUCTUK CKAISIPHOTO
MO/JICIIUPOBAHUS, .
BEKTOPHOTO TIOJICH B PA3TUYHBIX CHCTEMAX
TEOPETUYECKOTO U
KOOpPJIMHAT;
HKCIEPUMEHTAIHHOTO Bnaneer .
HaBBIKAMU TIOCTPOCHUSI KPUBOJIMHEHHBIX CUCTEM
UCCIIEIOBAHHS
KOOpPJIMHAT;
METOaMHU TEH30PHOTO aHAIIN3A.
Ne KoHnTtponmpyemslie Koppb! 1 aTamns: OneHouyHblE CpEeCTBA
n/n paszensl / TeMBbI (dbopmHupoBaHUs TeKYIIHiA IIPOMEXKYTOYHAs
JUCITUTLIAHBI KOMIIETEHIH KOHTPOJITh aTTecTauus
1 Pasgen |. OcHoOBEI OIIK-2 | 3uaer VYcTHbI onpoc DK3aMeH,
BEKTOPHOT'O (YO-1) Borpochl Ne 1-
HCUYUCIICUHS 21
Ymeer Tect (ITP-1),
KonTponbHas
pabora (ITP-2)
Bnaneer
OIIK-2 | 3naer YcTHBIN onpoc DK3aMeH,
(YO-1) BOMpoChl Ne 22-
) Pasgen 2 34
Ten3zop u ero Ymeer Tecr (I1P-1),
IpUMEHEeHHe KonTponbHas
Brnaneer pabora (T1P-2)
IIIkana oueHUBaHUs YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI
Kona u Irtanbl GOPMHPOBAHUS KPUTEepHH MoKa3aTeJin
(dopmyanpoBka KOMIIETEHIIHH

KOMIIETCHIIMHA




OIIK-1 -
CIOCOOHOCTD
HCIIONB30BATh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JIMCIUTLUIAH B
po¢eCCHOHATBHOM
JesATEIEHOCTH,
NPUMEHSATH METOMBI
MaTeMaTHIECKOro
aHaIN3a 1
MOZCIUPOBaHUS,
TEOPETHYECKOTO U
HKCTIEPUMEHTAIIBHOTO
HCCIIeIOBAHMUS

OTIpeIeNICHUs 3HaHUE ONpeAEICHUH, CIOCOOHOCTb J1aTh

OCHOBHBIX OCHOBHBIX IOHSATHH ONpENEeNeHUs] OCHOBHBIX

TIOHATHUI BEKTOPHOT'O ¥ TEH30PHOI'O MOHATHUI! BEKTOPHOTO U

BEKTOPHOT'O U aHau3a, TEH30pHOI'0 aHAJIN3a,

TEH30pPHOTO 0a30Bble 3HAHUS NIPUMEHUTD 3HAHUS U3

aHau3a, (dyHIaMEeHTaIbHBIX (byHIaMEHTaIbHBIX

cofiepKaHue pa3lenoB MaTeMaTHKH, pa3zesioB MaTEMATHKH

OCHOBHBIX 3HAHUE METOJOB PEIICHUS JUTS peIIeHNS 3a1a4
3HAET MIPUHIUIIOB Pa3IMYHbBIX THUIOB 3371349 B 3a7ad B BEKTOPHOM U
(ToporoBEI | TEOpeM BEKTOPHOM M TEH30pPHOM TEH30PHOM aHaIu3e.
i ypOBEHb) | BEKTOPHOTO H aHaJmse.

TEH30PHOTO

aHau3a,

OCHOBHBIE

METO/IbI Pac4yeTOB

MIPUMEHSEMBIX B

BEKTOPHOM U

TEH30PHOM

aHaIH3e.

HaXOJHTh YMeEEeT pemaTh 3a1a4n CIOCOOHOCTB

OCHOBHBIE MIPUKIIAIHOTO U UCTIONIH30BATh 0a30BBIC

XapaKTEPUCTUKU | TEOPETUUECKOTO XapaKTepa, | 3HAHWA

CKaJISIPHOTO H BBINOJIHATH OCHOBHBIC (byHIaMEHTaIbHBIX

BEKTOPHOTO OTiepaIyy BEKTOPHOTO pa3zesioB MaTeMaTHKH 1
ymeer noJe; aHaJM3a B OPTOTOHAIBHBIX METOJIOB BEKTOPHOT'O U
— NIPUMEHSITh KCK. TEH30PHOI'0 aHAJIN3a IS
ThIid) Habma- BBITIOJHEHNA OCHOBHBIX

HCYMCIICHUE; onepanuii B JICK u

BBINOJIHATH oproronanbHbix KCK.

OCHOBHBIE

orepanun

TEH30pHOI

anreOpel.

METOlaMH BJIaJICHUE MaTeMaTHYeCKHUM | CIIOCOOHOCTD

pacuera annapaToM B pPeIICHUN OTIPEIETISITH METO

XapaKTePUCTUK 3a71a4 BEKTOPHOTO H pelIeHus 3a1a4H,

CKaJISIPHOTO H TEH30pHOTO aHaN3a. MIPUMEHATH METOJIBI

BEKTOPHOTO pemeHus s

MoJIeH B HaXxO0XXIEeHUS

Pa3IMYIHBIX XapaKTepUCTHK

cucremMax BEKTOPHBIX U TEH30PHBIX
BIajeeT %

N KOOpP/IMHAT; nosnieit B JICK, KCK;

(BorcorHi) HaBBIKAMHA BBITIOJHATH OCHOBHBIE

MIOCTPOCHHUS orepanuu TeH30pHOTO

KPHBOJIMHEHHBIX aHaJm3a.

CHCTEM

KOOpJMHAT;

MeTOoJaMu

TEH30PHOTO

aHamM3a.

MeToaunveckue peKOMEHIAlMU, ONpeIe/sAole MPoueaypPbl OLeHUBAHMS

pPE3yabTaToB OCBOCHHUA TUCHHUIIJINHBI

Tekyias arrectaius CTyACHTOB MO TUCHUIUIMHE «BEKTOPHBIA U TEH30pHBIN

aHalin3» IPOBOJAUTCA B COOTBCTCTBHH C JIOKAJIBbHBIMM HOPMATHBHBIMU dKTaMH

JIBOY u sBisercs o0sa3aTeIbHOM.




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

OOBbeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- ydeOHas JUCUUIUIMHA (QaKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHATUU IO
aTTeCTyeMOM JUCIUIUIMHE);

- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUI;

- YpPOBEHb OBJAJEHUSA MPAKTUYECCKUMHU YMEHUSMH WU HaBBIKAMH IO BCEM
BUJIaM Y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSTEIHHON paOOTHI.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B XOAE MOBCEIHEBHOM
y4eOHOM paboThl IO KYpPCY MUCUUILTUHBI. JJaHHBIN BUJ KOHTPOJIS CTUMYJIHPYET Y
oOy4JaronmMxcss CTpeMJICHHE K CHUCTEMAaTUYECKOW CaMOCTOSITENIbHOW paboTre I1o
U3YYCHUIO YUeOHOMN NUCIMIUIMHBI, OBJIAJICHUIO OOIIUMU KOMIETCHIIUSIMHU.

[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 OOYYalOIIMXCS OCYIIECTBIACTCS B (Qopme
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 JUCITUTIIMHBI.

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 PCHICHHIO 3a/1a4 B ANAJIOTOBOM PCKUME.

OueHo4vHbIe CPeACTBA AJS POMEKYTOYHOM aTTeCTANMHU
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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 nuBeprenuuu B JJCK.
PoTop BEKTOpHOTO MOJIS.
Bropoe ypaBHEeHUE BEKTOPHOTO MOJISI.
Brruucnenne poropa B JJCK.
Oneparu nepBoro U BTOPOro nopsijaka mno Hadma.
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.

Ob6miee 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 reomMeTpus.

Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

MHHHCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOI OENEPALININ
depepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKIACHUE
BBICHIETO MPO(HECCHOHATBHOIO 0OPa30BaHHSI

«/lanbHEeBOCTOYHBIN (eaepabHbI YHUBEPCUTET
IITkona ecTeCTBEHHBIX HAYK
OOIT 03.03.02-®wusuka
Jucnuninuza _ BeKTOpHBIA U TEH30PHBIN aHAIU3
®opma o0ydeHHs odHas
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JK3aMeHAIMOHHBIN Outer 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» CTAaBUTCS, €CJIM OTBET IMOKA3bIBAET IMPOYHbIC 3HAHUS
OCHOBHBIX MPOIECCOB U3y4aeMOM MPEeIMETHON 00JacTH, OTINYAETCS TITyOUHON U
MIOJIHOTOM PACKPBITUS TEMBI; BIAJEHUE TEPMHUHOJIOTUYECKHAM alllapaToM; YMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUM, MPOIIECCOB, COOBITUM, JeiaTh BBIBOJALI U
0000IIeH s, J1aBaTh apryMEHTHPOBAHHBIC OTBETHI, MPUBOJUTH MPUMEPHI;
CBOOOHOE BJIAJICHHE MOHOJIOTHYECKON peublo, JOTUYHOCTH u
MOCJIEIOBATENBHOCTh OTBETA; YMEHHE IPUBOAUTH NPUMEPHI COBPEMEHHBIX
po0sIeM u3ydaeMoii 00J1acTy.

OreHKa «XOPOII0» CTaBUTCS, €CIM OTBET OOHAPYKUBACT MPOYHBIC 3HAHUS
OCHOBHBIX TPOIECCOB U3y4aeMOU MPEIMETHON 00JacTH, OTINYAETCS TIIyOHHON 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 peyublo, JIOTUYHOCTh u



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

OreHKa «y10BJE€TBOPUTENbHO» CTABUTCS, €CJIM OTBET CBHUJICTEIHCTBYET B
OCHOBHOM O 3HAHHMM MPOIECCOB HM3y4aeMOW MPEIMETHOM O0JacTH, OTIMYAETCS
HEJOCTATOYHOW TIIyOMHOW W TOJIHOTOW PACKPBITHUS TEMBI, 3HAHHEM OCHOBHBIX
BOTIPOCOB TeOpUH; ciabo chHOpMHUpPOBAHHBIMH HAaBBIKAMU AaHANM3a SIBICHUH,
MIPOIIECCOB, HEAOCTATOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI U
IPUBOJUTH TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BIIAJICHUEM MOHOJIOTHUYECKOM
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,
HeC()OPMUPOBAHHBIMUA HAaBbIKAMU aHAJIHM3a SIBJICHHUM, MPOIIECCOB;, HEYMEHUEM
JaBaTh apTryMEHTHUPOBAHHBIC OTBETHI, CJIa0BIM BJIQJCHHEM MOHOJOTHYECKOU
peublo, OTCYTCTBHEM JIOTUYHOCTH W TIOCIemoBaTeabHOCTH. JlomyckaroTcs
Cephe3HbIC OMMOKM B  COJCpPKAHWUU  OTBETA, HE3HAHWE COBPEMEHHOM
po0IeMaTHKN U3y4aeMoil 001acTH.

OIICHO‘-IHI)IC cpeacrea aJjisi 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.



