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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Course title: Tensor and vector analysis.

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

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

Learningoutcomes:

1) GPC-1 —to be aware of the scientific picture of the world that is adequate
to the modern level of knowledge and isbasedon the fundamental
provisions, laws and methods of the natural sciences and mathematics;

2) GPC-2 — the ability to identify the scientific nature of problems arising in
the course of professional activity, to involve the appropriate physics and
mathematical apparatus for solving them;

3) SPC-1 - the ability to design the most simple physical and mathematical
models of devices, circuits and installations of electronics and
nanoelectronics of various functional purposes, and also to use standard

software tools for their computer simulation.

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. Gordienko, A.B. Basics of vector and tensor analysis [Electronic resource]: a
tutorial / A. B. Gordienko, M.L. Zolotarev, N.G. Kravchenko. - Electron. Dan. -
Kemerovo: KemSU, 2009. - 131 p. https://e.lanbook.com/book/30131

2. Loginov, A.S. Selected sections of the course "Vector analysis” (theory and

examples) [Electronic resource]: study guide / A.S. Loginov, N.V. Miroshin,
S.G. Selivanova. - Electron. Dan. - Moscow: National Research Nuclear
University MEPI, 2009. - 96 p. https://e.lanbook.com/book/75846

3. Sidnyayev, N.l. Guide to solving problems of vector analysis [Electronic

resource]: guidelines / N.l. Sidnyaev, N.M. Gordeeva. - Electron. Dan. -
Moscow: MSTU. N.E. Bauman, 2015. - 51 p.
https://e.lanbook.com/book/103584

Form of final knowledge control: pass-fail exam.


https://e.lanbook.com/book/30131
https://e.lanbook.com/book/75846
https://e.lanbook.com/book/103584

AHHOTAIMSA

Pabouast yuyeOHas mporpamma JUCUHUIUIMHBI « TE€H30pHBI M BEKTOPHBIM
aHanu3» paspaboTaHa s CTyAeHTOB 3 Kypca mo Hampasienuo 11.03.04
«DNEeKTPOHUKA U HAHOAJIEKTPOHUKA» B COOTBETCTBUU ¢ TpeboBanusamu OI'OC BO
n OC IB®Y no 1aHHOMYHANpaBJICHUIO.

HuctumnHa «TeH30pHbI M BEKTOPHBIM aHalU3» OTHOCHUTCS K paslieny
BapUATHUBHOM YacCTH y4eOHOro 11aHa (00s3aTeIbHbIC TUCITUTIIINHBI).

OOmrast TPyZOEMKOCTh  OCBOCHHUS JHUCIMIUIMHBI COCTaBISET 33a4€THBIX
enunuibl, 108 dvac. Y4eOHBIM MJIaHOM MPEAYCMOTPEHBI JIGKIIMOHHBIC 3aHSATHS
(36 gacoB), npakTryeckue 3aHATHA (36 YacoB), caMOCTOSTEIbHAS paboTa CTyICHTa
(36 gacos). JluciumuinHa peanusyercs Ha 3 Kypce B 5 cemecTpe.

Janueiii Kypc Oasupyercs Ha Marepuaie KypcoB «MareMaTuuecKuii
aHanuz», «JIuHeiHas anreOpa W aHaTUTHYECKas TeoOMETpus», «MexaHuka Hu
MOJIEKYJIIpHast pU3uKa», « DNEKTPUIECTBO U MATHETHU3M).

ConepxaHue TUCUUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, HEOOXOAUMBIN IS
JANbHEMIIEro yCBOCHHUS LUKIIA CHELHUAIbHBIX AUCIUIUIMH, TaKuX Kak “‘Merospl
MaTteMatuyeckon ¢usukn’, “CneuuanbHble pa3ieiibl JJIEKTPOAUHAMUKH IS
dboTonuku”, “TepMmoauHaMuka U cratuctuyeckas ¢usuka’, “KBanroBas teopus
TBEPJBIX TEJN W LEJbINA PAJ AUCUUILIMH M0 CIIEHHATU3ALHASIM.

Heabkypca «TeH30pHBIM W BEKTOPHBIM aHANW3» 3aKIOYaeTCs B
O3HAKOMJIEHUH 00YYaroIUXCsl C OCHOBAMU KJIACCUUECKON TEOpUH M0JIs (BEKTOPHBIN
aHau3), TEH30PHOW anreOpbl U TEH30PHOIO aHaIu3a; a TaKKe B (POPMUPOBAHUU
HABBIKOB palOThl C TAKUMU MATEMATHYECKUMHU OOBEKTaMHU KAaK BEKTOpP U TEH30p,
MOCTPOEHUSI M HCIOJIb30BaHUsI KpUBONMHEHHBIX cucteM koopauHat (KCK)mnsa
JaIbHENIIEro OCBOCHUS TUCUHUILINH CIEUATN3aUH.

3agaum:

® 03HAKOMJICHHE C OCHOBHBIMHU MOHSTHSIMHU WU METOJaMU TEH30PHOIO H
BEKTOPHOTO aHAJIN3a;
® U3y4YEHUE U NPUMEHEHUE METOJOB TEH30PHOTO U BEKTOPHOI'O aHAJIU3A.
s yCcnenmHoro n3y4yeHus: AMCUMUIUIMHBL « T€H30pHBIN U BEKTOPHBIN aHAIU3)»
y 00ydJaronmxcsi JOMKHBI ObITh C(OPMUPOBAHBI CIEIYIONIUE MPEABAPUTEIHHBIC
KOMITETEHIINHN:
e OK-1 — cmnocoOHOCTh K CaMOCOBEPIICHCTBOBAHUIO M CaMOPA3BUTHIO B
npodeccuoHanbHOM cdepe, K MOBBIIIEHUIO 00IIEKYIbTYPHOTO YPOBHS,
e OK-5 - cnnoco6HOCTh UCTIOIB30BATh COBPEMEHHBIE METOJIBI U TEXHOJIOTHH (B
TOM 4YHcIie HH(HOPMAITMOHHBIE) B TPO(ECCHOHANIEHOM TSI TETEHOCTH.



B pe3ynbrare uzydeHus 1aHHON TUCUUILIMHBI y 00ydaromuxcs GopMupyroTcs

CJIeIyIOLIME

00MIeKyIbTypHBIe/00IIeTIpOhEeCcCHOHATBHBIC/

poQecCuOHAIIbHbBIE

KOMIETEHIIUU (3JIEMEHTBI KOMIIETEHIIUN ).

pOrpaMMHBbIe

Kon u dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
(popmymposka
KOMIIETEeHIIHH

OIlK-1 TEPMHUHOJIOTHIO, KOTOPAsi IPUMEHSIETCS] BTEH30PHOM
CIIOCOOHOCTH 3uaet ¥ BEKTOPHOM aHAIH3E.
HPCACTABIATE peliaTh 33124 IPUKIIAJIHOIO XapaKkrepa,
aICKBaTHYIO YmMeer BBIIIOJIHATE OCHOBHBIE OIIEPALIMU BEKTOPHOTO
COBPEMCHHOMY ananusa B JICK.
YPOBHIO 3HAHHUI
HayYHYIO KAPTHHY
MHUpa Ha OCHOBE
SHaHMS OCHOBHBIX B METOJIaMH PaCYETaXxapakTEPUCTHK BEKTOPHBIX MOJIEH
[MOJI0KEHHUI, 3aKOHOB 1 | DJIaICCT B JICK.
METOJI0B
€CTECTBEHHBIX HAYK
MaTeMaTUKH
OIIK-2 Inaer COJIEp)KAaHNUE OCHOBHBIX IIPUHIIUIIOB M ONPEIEIEHH
CIIOCOOHOCTH TEH30PHOTO U BEKTOPHOTO aHaJIN3a.
BBUIBJIATH peliaTh 3a/1a9 MPUKIAIHOTO U TEOPETHUCCKOTO
€CTECTBEHHOHAYIHYIO XapaKTepa;
CYIIHOCTE NPOOIIEM, Ywmeer BBITIOJIHSTH OCHOBHBIC OTIEPAIIMH BEKTOPHOTO
BO3HHUKAIONIMX B XOAC aHanm3a B oproroHaibHeix KCK.
npodeccnoHanbHOM
JESATENBLHOCTH,
NPUBIIEKATD IS X
PCIICHIS B METOZIaMH pacueTaxapakTepPUCTUK BEKTOPHBIX MOJICH
COOTBETCTBYIOIIHHA JlafieeT s KCK.
¢buzuKo-
MaTeMaTHYECKUI
armapar
[K-1 3 OCHOBHBIE€ METO/IbI PEIICHU 3a71a4 B TECH30PHOM U
CIOCOOHOCTH CTPOHTh Hact BEKTOPHOM aHAJIH3eE.
npocTenime pelarth 3a1a4u NPUKIAIHOTO U TEOPETHYECKOTO
usmyeckue u XapakTepa ¢ UCIOIb30BaHUEM TEH30POB;
MaTEMaTHHCCKIE Vet BBITIOJIHATH OCHOBHBIE OTIEPAIINH BEKTOPHOTOH
MOZien HPH(jOpOBa TEH30PHOT0 aHAJTK3A.
CXeM, YCTPOUCTB |
YCTaHOBOK
SJIEKTPOHUKHU U
HAaHOJIEKTPOHUKH
pasnaHOTO METOIaMH PacueTaXxapakTEPUCTHK TEH30PHBIX
(bYHKIIMOHATIBHOTO Braneer —
Ha3HAYEHMs, & TAKKE
HCIIOJIb30BaTh
CTaHIapTHHIE




Cpe/cTBa MX
KOMITBIOTEPHOTO
MO/ICITUPOBAHUS

Jlnst hopMHUpOBaHUS BBIMICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCITUTIIMHBI
«TeH30pHBII W BEKTOPHBIM aHaNM3» MPUMEHSIOTCA CIEAYIOIIME METOIbI
aKTUBHOTO/ MHTEPAKTUBHOIO OOyYeHMs: paboTa B MaJIbIX TpyMmax, 00CyXKIeHue,
CEMUHAp MO PEIICHUIO 33]1a4 B IUAJIOTOBOM PEKUME.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

Paznen |. OcHoBbl BekTOpHOTOMCUMCcIenusa(18 vac.)
Tema 1. CxaasipHoe noJie. (44ac.)

OcHoOBHBIE MOHSATHUS u ONIPEICIICHUS. [TpousBonHas 1o
HaIpaBJeHuo. paueHT cKaaspHOro moJs.

Tema 2. BexTopHoe moJte. (64ac.)

HcrounnkoBoe BektopHOE mone. [loTok BekTopHOro moss.JluBepreHuus,
MIEpBOE€ ypaBHEHUE BeKTOpHOrOo nosis.Beruncnenune nuseprenuuu B JICK.Potop
BEKTOpHOro mos.Bropoe ypaBHeHHE BEKTOpHOro mnosis.Beruncienue portopa B
JCK.

Tema 3. Haona-ucuuciaenue. (2gac.)

Onepauuu MepBOro W BTOPOro Topsiika Mo Habna.Pemenue ypaBHeHUM
BeKTOpHOTO noJisi. Dopmyisl ['puna.

Tema 4. Kpusoauneiinbie cucrembl koopauHat (KCK).(64ac.)

[TocTtpoenue KCK. Mertpuka KCK.Hopmuposka Oa3uca
KCK.Optoronansubie KCK.Bbipaxenune rpaguenta B opro-KCK.Beipaxenue
nusepreHin B opto — KCK.Beipaxkenue poropa B opro — KCK.Bripaxkenue
oneparopa Jlannaca B opto — KCK.

Paznean Il. Tenzop u ero npumenenue (18 yac).
Tema 5. Ten3zopHblii 3aK0oH nMpeodpazoBanusi. (6 yac.)

Tenzopuslii  3akoH mnpeoOpazoBaHusi Oa3uCHBIX  BeKTOpoB. OOmiee
oIpeJeieHre TEeH30pa.

Tema 6. Ten3opHas anreopa. (4uac.)

CrnoxeHrue W BBIUUTAHUSL TEH30pOB. TeH30pHOE yMHOkeHue.Onepaus
MOAHSTHUS U OIyCKaHUs UHJEKCOB.Onepannsi CBEpTKU UHAEKCOB. AIbTEPHUPOBAHUE
U CUMMETPUPOBAHUE TEH30POB.

Tema 7. TenzopHblii anaau3. (4 yac.)



JuddepennmpoBanust 6a3ucHbIX BEKTOPoB. CBsi3b cuMBOJIOB Kpuctoddens
C METpUYECKUM TeH30poM.uddepeHinpoBanrue TEH30pOB.
Tema 8. PumanoBbI nmpocTpancTsa. (4 yac.)

Tenzop  kpuBuszHbel Pumana —  Kpucrodhdems. ['eomesmueckue
auHuu.PuMaHoBa reoMeTpusi.

1. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA
Humepaxmuenwviit memood: paboTa B MajblX TpyIIax, KOJUIEKTUBHOE
OOCYXKJIeHHEe METOJOB pelieHus 3anauu. Humepakmuenwvlii memoo:
CEMHUHAp 0 PELICHUIO 3374 B THAJIOTOBOM PEKHUME.

IIpakTuyeckue 3ansarus (36 yac.)

3ansTue 1-3. Cxansipuble noJsi(6 gac.)
1. ITocTpoeHre NOBEPXHOCTEW PABHOTO YPOBHS.
2. Beruncnenue npon3BOIHOM IO HAIIPABJIIEHUIO.
3. Briunciienue rpalueHTa CKaJsIpHOTO MOJIS.
3ansitue 4-5. BekTopHoe noJie (4 yac.)
Humepaxkmugnoliit memoo: padoma 6 Mmanvlx pynnax, KoJL1eKMUGHOeE
00cyscoeHue memooos peuteHus 3a0auu.
1. TlocTpoeHue BEKTOPHBIX JTUHUM.
2. Bwruncnenue moToka BEKTOpa 4yepe3 MOBEPXHOCTb.
3. Brruncnenue nuseprennuu B JICK.
3ansaTue 6-/. CBolicTBa BUXPEBBIX BEKTOPHLIX MoJiei (4 yac.)
1. BeruuciieHue NUPKYIISIUU BEKTOPa MO KPUBOM.
2. Beruucnenuneporopa B JICK.
3ansaTue 8-9.Hab61a — ucunciaenue. (4 gac.)
3ansarue 10-12. KpuBosuHeiiHble cHCTEMBI KOOpAUHAT. (6 yac.)
Humepaxkmugnuolii Memoo: ceMuHap no peuieHuro 3a0ai 6 Ouan02060Mm
pexcume.
1. ITocTpoeHre NMIMHAPUYECKON CUCTEMBI KOOPIUHAT.
2. I[MocTpoenue chepruyeckoit CUCTEMBI KOOPAUHAT.
3. Beruucnenne ocHOBHBIX omnepariuii BekropHoro ananmsa B KCK.
3ansaTue 13-14. Ten3opHblii 3aK0H npeodpazoBanms. (4 yac.)
Humepakmugnoliit memoo: padoma 6 Manvix ZpPynnax,Kol1eKMueHoe
00cyscoeHue memooos peuieHus 3a0auu.
3ansaTue 15-16. Tenzopuas anreopa. (4uac.)



1. OcHoOBHBIE OIepanuy TEH30PHOU aareOphi.
2. AnbTepHUPOBAHHE M CHMMETPHUPOBAHUE TEH30POB.
3ansTue 17-18. Ten3opHblii aHaau3. (4 gac.)
HnmepakmugHnulit Memoo: cemuHap no peweHuro 3a0au 6 Ouai02060M
pesicume.
1. NuddepenmpoBanue TeH30POB.
2. CumBonsl Kpucroddens.

I1l. YYEBHO-METOJIUYECKOE OBECIIEYEHHUE

CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
YyebHo-MeToAueCcKOoe oOecrieueHue CaMOCTOSITEIIbHON paboTHhI
o0ydJaromuxcs 1o AUCHUIInHe « TeH30pHbBIN 1 BEKTOPHBIN aHaIH3» MPEICTaBICHO
B [Ipunoxkenuu 1 u BKiIIOYaeT B ceOst:

e IUTaH-TPa(UK BBITIOJIHEHUSI CAMOCTOSITEIILHON PabOTHI MO AUCIUTLINHE, B TOM
YHCIIe PUMEPHBIE HOPMBI BPEMEHH Ha BBHITIOJHEHUE TI0 KQXKIOMY 3a/IaHUIO;

®XapaKTEPUCTHKA 3aJaHUM Ui CaMOCTOSTENBHOW pabOThl CTYIEHTOB H
METOAMYECKUE PEKOMEHIAIINH TI0 X BBIIIOIHEHHIO;

eTpeOOBaHUS K  TMPEJACTABICHUI0O ©U  OQOPMIICHUIO  PE3yJIbTAaTOB
CaMOCTOATENbHON padOTHI;

S KPUTCPHUH OLCHKH BBIIIOJIHCHHA CaMOCTOSITEJILHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXXEHWS IIEJIEM KYPCA

Ne KoHTtponmpyemslie Koppb! 1 aTamns: OneHoyHbIE CPEACTBA
n/m paszzensl / TeMbI (hopMupoBaHUS TEeKYIUH IIPOMEKYTOUHAS
JUCIUTIIHHEI KOMIIETCHIIUH KOHTPOJTb aTTecTanus
1 | Pazmen |. OcHoBBI OIIK-1, | 3naer VYcrHbiit onpoc | 3auet, BOMPOCH
BektopHoroucuucie | OIIK-2, (YO-1) Ne 1-21
uus [1K-1
Ymeer Tect (ITP-1),
KonTponbHas
pabora (TTP-2)
Bnaneer
OIIK-1, | 3naer YcTHBIl onpoc | 3ayeT, BONIPOCHI
) Pazmen 2 OIIK-2, (YO-1) Ne 22-34
Tenszop u ero [1K-1
IpUMEHEeHHE Ymeer Tecrt (ITP-1),




Bnaneer KontponbHas
pa6ora (T1P-2)

TuroBble KOHTPOJBHBIE 3aIaHUS, METOAUYECKUE MAaTEPUAIbl, ONPEICIISIOIINE
MPOLIETypbl OLIEHUBAHUS 3HAHUM, YMEHHI U HABBIKOB U (UJIM) OTIBITA ICSITEIbHOCTH,
a Tak)Ke€ KpUTEPUHU U TOKa3aTeIM, HEOOXOIUMBIE JIs OLEHKU 3HAHUN, YMEHUH,
HABBIKOB M XapaKTEepHU3YIOIIKe ATanbl (HOPMUPOBAHMS KOMIIETEHIIMI B IMpoIiecce
OCBOEHUS 00pa30BaTEIbHON MPOrPAMMBI, MpeIcTaBieHbl B [Ipuioxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OcHoBHas auTEparypa

1. T'opnuenko, A.b. OCHOBBI BEKTOPHOTO M TEH30PHOIO aHaJIn3a [DJIEKTPOHHBIN
pecypc] : yudebnoe mnocodbue / A.b. TI'opauenko, M.JI. 3onorapes, H.I.
KpaBuenko. — Dnekrpon.nan. — Kemepono :KemI'Y, 2009. — 131 ¢. — Pexum
noctymna: https://e.lanbook.com/book/30131. — 3arz. ¢ sxpana.

2. JlorunoB, A.C. M30pannbie pazneinsl kypca "BekTopHbiii ananuz" (Teopus u
npuMepbl) [DIeKTpoHHBIN pecypce] : yueoHoe mocobue / A.C. Jlorunos, H.B.
Mupommn, C.I'. CennBanoBa. — DnekTpoH.naH. — Mocksa : HUAY MUODU,
2009. — 96 ¢. — Pexwum noctyma: https://e.lanbook.com/book/75846. — 3aru.
C DKpaHa.

3. Cunnses, H.M. PykoBomcTBO K peEHICHHWIO 3a7a4 IO BEKTOPHOMY aHAaJIHM3y
[OnexTpoHHBI pecypc] : Meronuueckue ykazanus / H.W. Cunuses, H.M.
['opneeBa. — Dnektpon.nadn. — Mocksa : MI'TY um. H.D. baymana, 2015. —
51 ¢.— Pexxum noctyma: https://e.lanbook.com/book/103584. — 3ari1. ¢ sxpana.

JlonoJHUTeIbHAS JIUTEPATypa

1. T'opnau, B.A. TeH3zopHas anreObpa ¥ TEH30PHBIM aHaIU3 [DIEKTPOHHBIN
pecypc] : yuebHoe mocodue / B.A. I'opmau. — Onektpon.naH. — CaHKT-
[lerepobypr : Jlawp, 2015. — 160 c¢. — Pexum gocryna:
https://e.lanbook.com/book/56160. — 3ari1. ¢ skpaHa.

2. lllernnun, A.H. BBenenue B TeH30pHBIN aHAMN3 [DNEKTPOHHBIN pecypc] :
yaeoHnoe nocodue / A.H. lllerunun, E.A. I'ybapeBa. — DnexTpoH.naH. —
Mocksa : MI'TY um. H.D. baymana, 2012. — 35 c¢. — Pexum nocryna:
https://e.lanbook.com/book/58471. — 3aru. ¢ skpaHa.



Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAUOHHOH CeTH
«HHTEepHET»

1. https://www.youtube.com/watch?v=RfmKo9aojcs - Tenekunokypc. Bricmias
MareMatuka. JIekuuu 95-96. OCHOBBI BEKTOPHOTO aHAIU3a.

2. https://www.youtube.com/watch?v=na7SMde3i_U&lIist=PLGrZCegVcud7A
DpOUOMT2qoXbCts8GQJ_ — Kypc «OCHOBBI BEKTOPHOTO aHAITU3a.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOIHH
U MPOrPaMMHOI0 o0ecreYeHnst

[Ipu ocymiecTBiacHMH  00pa30BaTeIbLHOTO  IIpoliecca  CTyACHTAaMH |
PO ECCOPCKO-TIPENOaBaTCILCKMM ~ COCTAaBOM  HCIIOJIB3YETCS  CIIEIYIOIICe
nporpammHoe ooOecrieuenue: MicrosoftOffice( Excel, PowerPoint, Word u T. 1),

OpenOffice, nporpamMHOe obOecrnedeHrue FNEKTPOHHOTO pecypca caiita JIBOY,
Bkiouas DbC JIBOY.

VI.METOANYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

M3ydeHne KaK0M TEMBI Kypca IIPEAIOJIaraeT Caeayoue qeHCTBUA:

1) TocernieHue JTEKIMOHHBIX 3aHSATHIA;

2) CamocrosiTesbHass TPOpPadOTKa HM3YYCHHOTO Ha JICKIMM MaTepuala Iio

KOHCIEKTY U PEKOMEHI0BAaHHOM JINTEPATYPE;

3) Pemienue 3amau u paboTa Ha MPAKTUICCKUX 3aHITHSX.

JlekimoHHBIE 3aHATUS OPUEHTUPOBAHBI HA OCBELIEHUE OCHOBHBIX TEM Kypca U
IIPU3BaHbl COPUEHTHUPOBATH CTYIEHTOB B IPEMJIAracéMOM MaTepHuase, 3aJI0KUTh
HAy4YHbIE U METO0JIOTUUECKHE OCHOBBI JUIsI TAJIbHEHIIIEH CaMOCTOSTEIbHON pabOThI
CTyAeHTOB. PaboTa Ha JEKIIMOHHBIX 3aHATHUAX NPEANOJaraeT akTUBHOE y4yacTHe
oOyuyarolerocs: B Iporecce OCBOCHUs MaTepuasa, BeICHUE KOHCIIEKTa.

CamocrosiTenbHass padoTa SBISETCS BaKHEWIIEW KOMIIOHEHTON W3Yy4eHUS
JTUCUUTUINHBL « T€H30pHBINA U BEKTOPHBIN aHAIKM3» U BKIIOUYAET B OCHOBHOM padoTy
C KOHCIIEKTaMU JIEKIIUM U PEKOMEHIOBAHHOM JIUTEPATypPOH, PEIICHUE 3a/1a4.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI



ITpu  ocyuiecTBieHnn 00pa3oBaTENIBHOTO  MpoOIecca  CTyJIEHTaMu MU
poheccopcKo-IPeno1aBaTeIbCKUM COCTaBOM HCIIONB3YETCS MYJIbTUMEINITHOE
000pyTI0BaHUE, KOMITBIOTEPHBIN KJIACC, OCHAIEHHBIN CIEIYIOIUM MPOrPaMMHBIM
obecneuenneM: MicrosoftOffice( Excel, PowerPoint, Word u . 1), OpenOffice.
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne | lata/cpokn Bun IIpumepHbIe dopMa KOHTPOJIA

n/n | BbIMOJHEHHS CaAMOCTOSITEJIbLHOM HOPMBI BpeMeHH Ha
padoThI BBIIIOJIHEHHE

1 1 Henens [ToxaroroBka Kk 2 Pabora na
CEMHUHAPCKUM CEMHUHAPCKHUX
3aHATHUIM 3aHATHIX

2 2 "Henensd [ToaroroBska k 2 PabGora Ha
CEMUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHAX

3 3 "Henens [ToxaroroBka Kk 2 Pabora na
CEMHUHAPCKHUM CEMHUHAPCKHUX
3aHATHIM 3aHATHIX

4 4 genensd [ToaroroBka k 2 PabGora Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATHIM 3aHATHAX

5 5 "Henens [ToxaroroBka Kk 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

6 6 Henens IToaroroska k 2 PabGora Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATHIM 3aHATHAX

7 7 Henens IToaroroska k 2 PabGora Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATUIM 3aHATHAX

8 8 Henmenst [ToxaroroBka K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKUX
3aHATHIM 3aHATHIX

9 9 Henens IToaroroBka x 2 Pabota Ha
CEMUHAPCKUM CEMHUHAPCKHX
3aHATUIM 3aHATHAX

10 10 Henens [ToxaroroBka K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKUX
3aHATHIM 3aHATHIX

11 11 Henens IToaroroBka x 2 Pabota Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATUIM 3aHATHAX

12 12 wenens ITonroroska k 2 Pa6ora Ha
CEMHUHAPCKUM CEMHHAPCKUX
3aHATHIM 3aHATHIX

13 13 Henens IToaroroBka x 2 Pa6ota Ha
CEMHUHAPCKUM CEMHUHApPCKHUX
3aHATHUIM 3aHATHAX

14 14 Henens IToaroroBka x 2 Pa6ota Ha
CEMHUHAPCKUM CEMHUHApPCKHUX
3aHATHUIM 3aHATHAX

15 15 uwenens ITonroroska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKUX
3aHATHIM 3aHATHIX




16 16 Henensa IToaroroBska k PabGora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHAX

17 17 venens IToaroroBska k PabGora Ha
CEMUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHAX

18 18 uwemens [ToxgroroBka Kk Pabora na
CEMHUHAPCKUM CEMHUHAPCKHUX
3aHATHIM 3aHATHAX

XapakTepuCTHKA 3aJaHUI J1JI1 CAMOCTOSITeIbHON Pa00ThI CTYIEHTOB U
MeTOAMYeCKHEe PEKOMEH AU 10 UX BHINOJIHEHUIO

CamocrosiTenbHas paboTa MOMOTaeT CTyAeHTaM:
1. oBnageTh 3HAHUSIMHU:
® YTeHHUE TeKcTa (YueOHUKa, JOMOTHUTEIBHON JIUTEPaTyphl U T.11.);
® COCTaBJICHHE IUIAaHA TEKCTa, rpauueckoe H300pak€HUE CTPYKTYpbI
TEKCTa, KOHCIIEKTUPOBAHHUE TEKCTA, BBINMMUCKHA U3 TEKCTA U T.J.;
e paboTa co CrpaBOYHUKAMHU U Jp. CIIPABOYHOH JIMTEPATypOil;
® JCHOJIb30BAHHE KOMITBIOTEPHOM TEXHUKU U MHTEpHETA U Ap.;
2. 3aKpEIISTh U CUCTEMaTU3UPOBATh 3HAHUA:
e paboTa C KOHCIIEKTOM JICKIIHH;
e o0paboTka TekcTa, MOBTOpHash paboTa HaJ Y4eOHBIM MaTepuasIoM
yueOHUKa, TONOJHUTEILHON TUTEpaTyphl, ayIM0 U BUI€03aIICEH;
® IIOJArOTOBKA IUIAHA.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBISTHCS WHIUWBUIYAIbHO WU
IpyNnIaMyu CTYACHTOB B 3aBUCHMOCTH OT LI€JH, 00beMa, KOHKPETHON TeMaTHKH
CaMOCTOSITENIbHOM pabOThl, YPOBHSI CJIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTponb pe3ynbTaToB CcaMOCTOSTENbHOW pabOThl CTYJEHTOB JOJIKEH
OCYILECTBISITHCS B Ipelieiax BPEMEHHU, OTBEICHHOIO Ha 00s3aTebHble yUeOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padOTy CTYAEHTOB MO TUCLHUILIMHE,
MOKET MPOXOAUTH B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOHN (opMme.

CamocrosiTeibHasi pad0Ta HA JICKUMHU

Crnyiianue v 3anuch JeKUUNA — CII0KHBIA BUJ] By30BCKOW ayIUTOPHON paOOTHI.
BHuMarenpHOE  CiOymIaHME M KOHCIIEKTUPOBAaHME JIEKIMH  MPEAIOJaraet
WHTEHCUBHYIO YMCTBEHHYIO JIE€SITEIBHOCTD CTYJEHTA. KpaTkue 3anucu JIeKIuH, ux
KOHCIIEKTUPOBAaHME MOMOTaeT YCBOUTH y4eOHbI marepuan. KoHcnekT sBisiercs
MOJIE3HBIM TOTJA, KOTJA 3allMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIIEJIAHO 3TO
caMHUM CTyfeHToM. He Hajmo cTpeMuThes 3anucarh JOCIOBHO BCHO JIEKIHIO. Takoe
«KOHCHEKTUPOBAHUE» MPUHOCUT OOJbIlle Bpena, YeM MOJb3bl. 3alUCh JIEKIHM



PEKOMEHIYETCSI BECTH 10 BO3MOXHOCTH COOCTBEHHBIMHU (DOPMYITHMPOBKAMH.
JKenaTenpHO 3amUCh OCYIIECTBIISATH HA OJJHOW CTPAHUIIC, & CIASAYIONIYIO OCTaBIISATh
JUIs. TPOpabOTKH y4eOHOTO Marepuaia CaMOCTOSITEIbHO B JIOMAIIHUX YCIOBHUSIX.
KoHcIiekT neknuu Jiydine Topa3feisaTh Ha TMYHKTBI, maparpadsl, coOmromas
KpPacHyl0 CTPOKY. DTOMYy B OOJBIIONH CTENEeHH OYAYyT CIOCOOCTBOBATH ITYHKTHI
IUTaHa JIEKIWW, TPEIJIOKEHHBIE TMpernojaBaTesisaM. [IpUHIMNHAIBHBIE MecTa,
ornpeaeneHus, GopMyIbl U IPyroe CIeayeT COMPOBOXKAATh 3aMEUaHUSIMHU «BAYKHO,
«0C000 Ba)KHO», «XOPOIIIO 3alIOMHUTH» U T.I. MOXKHO J€NaTh 3TO M C MOMOIIBIO
Pa3HOIIBETHBIX MapKepOB WM pydeK. Jlydimre ecnu oHM OyayT COOCTBEHHBIMHU,
YTOOBI HE MPUXOAWIIOCH TIPOCUTH UX Y OTHOKYPCHUKOB M TEM CaMbIM HE OTBJICKATh
uX BO BpeMs Jeknud. [{ernecoobpa3Ho paspaboTath COOCTBEHHYIO «MapKOTpadrioy»
(3HAYKH, CHMBOJIBI), COKpalleHus cioB. He numHuM OyJeT U M3y4eHHE OCHOB
creHorpaduu. Paboras Hajg KOHCHEKTOM JIEKIMM, Bcergja HEOO0XO0IUMO
HCITI0JIb30BATh HE TOJILKO YYEOHHK, HO U TY JUTEPATYPY, KOTOPYIO TOMOJIHUTEIHHO
peKoMeHIoBan JiekTop. VMIMEHHO Takasi cepbhe3Has, KpOIoTiuBas padora ¢
JICKIIMOHHBIM MaTEPHUAJIOM TIO3BOJIUT TTYOOKO OBJIAJCTh 3HAHUSMH.
Paboma c numepamypHvimu ucmouHuxamu

CamocTosiTenbHas paboTa ¢ y4eOHMKaMH, YY€OHBIMU MMOCOOUSMH, HAYYHOM,
CIIPABOYHOM U MOMYJIAPHOMN JUTEPATYpO, MaTepruaiaMu MEPUOANUECKUX U3TaHUN
u MutepHera siBnsierca HamOosiee dPGEKTUBHBIM METOJOM MOJYYSHHUS] 3HAHUH,
MO3BOJISIET 3HAYHMTENILHO AaKTHBU3UPOBATH MPOIIECC OBIAACHUS HWH(OpMaIueH,
CIOCOOCTBYET 6oJiee TIIyOOKOMY YCBOSHHUIO M3yd4aeMoro MaTepuana, GopMupyeT y
CTYJICHTOB CBO€ OTHOIIECHHWE K KOHKpETHOW mpobiieme. bomee rimybokomy
PaCKPBITHIO BOITPOCOB CIIOCOOCTBYET 3HAKOMCTRBO C JIOTTOJTHUTEIILHON JTUTEPATYPOH.

TpeOoBanus Kk npeAcTaBICHUI0 U 0POPMJICHHUIO Pe3yJIbTATOB
CaMOCTOAITEJIbHOI PadoThI

TpeGoBaHUs K KOHCIIEKTY JJIsl MPAKTUYECKUX 3aHSITHM:

1. HomxeH ObITh B OTACIBHON TETPaI, TOIIMCAHHBIN.

2. O0s13aTenbHO MUCATh TUIAH 3aHIATHUS C YKa3aHUEM TEMbI, BOIPOCOB, CIHCKA
JUTEPATypPbl U HCTOYHUKOB.

3. OrpaxaTh npoOJEMAaTHKy BCEX IIOCTABJICHHBIX BOMPOCOB (aHAIU3
MCTOYHHKA, JINTEPATYPHI).

4. Nmerr 10  HUM aprYMEHTUPOBAHHBIE  BBIBOJIBL. CrnoBo
«apTYMEHTHUPOBAHHBIE» SIBJISIETCS KIIFOYEBBIM. [ JTaBHOE - JOKAa3yEMOCTh BBIBOJIOB.

Kpumepuu oyenku svinonnenuss camocmosimenvHou pabomoi
KoHTpoabs caMocTosiTeTbHON paboThl CTYACHTOB IIPEAyCMaTPUBACT:
* COOTHECEHHE COJEPKaHMSI KOHTPOJIS C LIeJISIMU 00YUYEeHUS;



* 00BEKTUBHOCTb KOHTPOJIS;

* BUIUJTHOCTh KOHTPOJISI (COOTBETCTBUE MPEABIBISEMBIX 33JaHUN TOMY, YTO
IPEAINOoaraeTcs NpoBEPUTH);

* mud hepeHInALNI0 KOHTPOIBHO-U3MEPUTENbHBIX MaTePUaoB.

DopMBbI KOHTPOJI CAMOCTOSATEIBHON PAOOTHI:

* PaboTa Ha CEeMMHApPCKUX 3aHATUSAX.

Kpumepuu oyenxu pezyromamos camocmosmenvHol pabomeol.

Kpurepusimu o1ieHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHON pabOThHI
CTYJIEHTa SBIISFOTCSI:

* YPOBEHb OCBOCHUS CTYJICHTOB Y4€OHOTO MaTepuaa;

* c(OpMUPOBAHHOCTHOOIIICYUCOHBIX YMEHUM;

* YMEHHS CTYJACHTAa aKTUBHO HCIIOJb30BaTh 3JIEKTPOHHBIC 00pa30BaTeIIbHBIC
pecypchl, HaXOIUTh TpeOyromyrocss HHPOPMAIMI0, U3ydaTh €€ M IMPUMEHITh Ha
MIPaKTHKE;

* 000CHOBAHHOCTH M YETKOCTh M3JIOKCHHUS OTBETA,

* o(hopMIIEHHE MaTepraia B COOTBETCTBHH C TPCOOBAHHUSIMU;

* YMEHUE OPUCHTUPOBATHLCS B IMTOTOKE MHGOPMAIINH, BBIIEIATH TJIABHOE;

*YyMEHHE 4YeTKO c(opMyaupoBaTh NpoOJieMy, MPEIJIOXKUB €€ PpEIICHHE,
KPUTHYECKHU OIEHUTh PEIICHHUE B €T0 TOCIICICTBUSA,

*YyMEHHE T[IOKa3aTh, IPOAHAIM3UPOBATh aIbTCPHATUBHBIC BO3MOXKHOCTH,
BapUaHTHI JCUCTBUM;

* yMmeHHEe C(hOPMHUPOBATH CBOIO MO3HITUIO, OIICHKY W apTYMEHTHPOBATH €€.
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MMacnopt ®OC

Koa u Aranbl pOPMUPOBAHMSI KOMIIETEHIUU
dopmyaupoBka
KOMIETeHIHH

OIlK-1 TEPMHUHOJIOTHIO, KOTOPAsl IPUMEHSIETCS] BTEH30PHOM
CIIOCOOHOCTH 3uact ¥ BEKTOPHOM aHAIIH3E.
HPCACTABIATD pelIaTh 3a1a4y IPUKJIAAHOIO XapaKkTepa,
aJICKBATHYIO Vmeer BBITIOJIHATH OCHOBHBIE OTIEPAIIUH BEKTOPHOTO
COBPEMCHHOMY anammsa B JICK.
YPOBHIO 3HAHUMH
HAay4HYIO KapTHHY
MHpa Ha OCHOBE
SHAaHHMs OCHOBHBIX B METO/IaMH PAaCUETaXapaKTEPUCTUK BEKTOPHBIX TOJIEN
IMOJI0KEHUI, 3aKOHOB 1 | DJIaICCT B JICK.
METOJIOB
€CTECTBEHHBIX HAyK H
MaTeMAaTUKH
OIIK-2 COJIepKaHNE OCHOBHBIX IIPUHIIUIIOB U OIIPEACIICHUN
CIIOCOOHOCTH 3uact TEH30PHOIO U BEKTOPHOTO aHAIIM3a.
BBUIBJIATD peliaTh 3a/1a4 IPUKIIAIHOrO U TEOPETHYECKOTO
€CTECTBEHHOHAYYHYIO XApaKTEepa;
CYIIHOCTB IPOdIIEM, Ymeer BBIIIOJIHATE OCHOBHBIE OIIEPAIIUE BEKTOPHOTO
BOSHHKAIOHIMX B XO€ aHanu3a B oproroanbusix KCK.
npodeccnoHaTbHOM
JEATENBHOCTH,
IPHUBJIEKATh IS UX
PCIICHIA B METO/IaMH PacueTaxapakTEPUCTUK BEKTOPHBIX TOJEN
COOTBETCTBYIOIIHH TameeT | LK CK.
¢buzuko-
MaTeMaTUYECKUI
armapar
IK-1 OCHOBHBIE METO/IBI PEIIECHHUS 3a/1a4 B TEH30PHOM H
CIIOCOOHOCTB CTPOUTH 3uaer BEKTOPHOM aHAIIU3E.
npocTeHIIme pelIaTh 3a1a4u MPHUKIAIHOTO U TEOPETUYECKOTO
busmeckue n XapakTepa ¢ UCTIONL30BAHUEM TEH30POB;
MaTeMaTmaCeCKue Ymeer BBITIOJIHSATH OCHOBHBIE OIEPAIUY BEKTOPHOIOH
MOZieH npn?opOB, TEH30PHOTO aHAIIN34.
CXeM, YCTPOUCTB M
YCTaHOBOK
SIEKTPOHUKH K
HAHODJIEKTPOHUKH
PasIUUHOrO
(YHKIHOHATBHOTO Brageer | METOAAMH PaCHeTaXapakTEPHCTHK TEH3OPHBIX
Ha3HAYCHHMS, a TAKIKE HOJICH.
UCIIONIB30BATh
CTaHJapTHHIE
HpPOrpaMMHEIE

Cpe/cTBa MX




KOMITBXOTCPHOT'O

MOJEIIMPOBAHUS
Ne Kontponupyemsie Kopp! 1 aramnst OneHouHble CpeCTBA
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUN IPOMEXKYTOUHAsS
JUCLUTUTUHBI KOMIIETECHIIN I KOHTPOJIb aTTecTanus
1 | Paznmen |. OcHOBBI OIIK-1, | 3naer YcTHbll onpoc | 3aydeT, BONPOCHI
BekTopHoroucuucie | OIIK-2, (YO-1) Ne 1-21
uus [IK-1
Ymeer Tecr (TTP-1),
KonTposnbnas
pa6ora (I1P-2)
Bnaneer
OIIK-1, | 3naer Vel onpoc | 3ayeT, BONPOCHI
OIIK-2, (YO-1) Ne 22-34
5 Paznen 2 IK-1
Tenzop u ero Ymeer Tect (ITP-1),
IIPUMEHEHUE Kontposnbnas
Brnaneer pabota (ITP-2)
IIkaJjia oueHUBaHus YPOBHA ¢(POPMHUPOBAHHOCTH KOMIIETEHIUM
Koa n Jrtansl GOpMUPOBAHUA KPHUTEPUH N0KA3aTeJ N
¢opmynaupoBka KOMIIeTeHIIUH
KOMIIETCHIIUH
TSPMHUHOJIOTUIO, 3HaHUC onpeaeHeHHﬁ, CIIOCOOHOCTH
sHACT KOTOpas OCHOBHBIX MTOHSTHH c(hopMyITHpPOBaThH
MNPpUMCEHACTCA B BEKTOPHOI'O U TECH30PHOT'O OCHOBHBIC
(TIOpoTOBHI
o TCH30PHOM U aHaJIk3a. HNOHATUABCKTOPHOI'O U
1 YpOBEHB)
OIIK-1 BEKTOPHOM TEH30PHOI'0 aHaIU3a.
CIOCOOHOCTH aHajuse.
MpEaACTaBJIATh peuiaTth 3aga4mn YMECT peiuaTh 3ajiauu CHOCOOHOCTE BBITTOJIHUTE
AICKBATHYIO IIPUKJIaJIHOTO IIPUKJIaJIHOTO xapaKTepa; OCHOBHBIC OTI€pann
COBPEMEHHOMY eer Xapakrepa, BBIIIOJIHATH OCHOBHBIC BCKTOPHOT'O aHaJIM3a B
YPOBHIO 3HAHUN z’rl:/l OJIBHIH BBIIIOJIHATH orepanry BEKTOPHOTO }leKapTOBOﬁ CHCTEMC
HAay4YHYI0 KapTUHY beﬁ)ﬂ Y| ocrosuble ananmsa B JICK KOOpAWHAT
MHpa Ha OCHOBE ornepanu
3HAaHUA OCHOBHBIX BEKTOPHOI'O
MOJIOXKEHUH, 3aKOHOB ananuza B JICK.
n METOZ0B METOJaMH BJI1aJ€HUC METOJaMU CIIOCOOHOCTH BbIApATh U
C€CTCCTBCHHBIX HAYK U pacuera pacyeTa XapaKTCPUCTHUK NPUMCEHUTDb MCTO/IbI
MaTE€MaTHUKU RIATECT XapaKTCPpUCTUK BEKTOPHBIX IOJICH B ﬂCK pacyeTa OCHOBHBIX
. o BEKTOPHBIX MoJIei XapaKTCpUCTUK
(BBICOKHIA)
B JICK. BEKTOPHOTO I10JIs B
JIEKapTOBOM cUCTEME
KOOPJIMHAT.




coJiepaxKaHue 0a3oBblC 3HAHUS CIIOCOOHOCTH NPUMEHUTH
OCHOBHBIX (byHIaMeHTaIbHBIX 3HAHUS W3
3HaeT MPUHIUIIOB U pa3aenoB MaTeMaTHKH, (byHIaMEHTAIBHBIX
(moporoBs! | ompeneneHUH 3HaHUE METOJOB PELICHUS pa3nenoB MaTeMaTUKU
i ypOBEHb) | TEH30PHOIO U Pa3IUYHBIX TUIIOB 3a/1a4 B JUIS pelleHus 3a1ad B
BEKTOPHOI'O BEKTOPHOM M TEH30PHOM BEKTOPHOM U TEH30PHOM
OIIK-2 aHaJIm3a. aHaAIIHI3e. aHaJIN3eE.
CIOoCOOHOCTh pemaTh 3a1aun yMeeTpenIaTh 3a1auu CIOCOOHOCTH
BBISIBIISITH MIPUKIIATHOTO U TIPUKIIATHOTO U HCTIOJIb30BaTh 0a30BBIE
€CTECTBEHHOHAYUHY TEOPETHIECCKOTO TEOPETHIECCKOTO 3HAHUA
10 CYIIIHOCTb XapakTepa; XapakTepa,BBITIOIHATH (hyHIAMEHTAIBHBIX
npooiiem, ymeer BBIIIOJIHATh OCHOBHEBIE OTIEpaIin pa3aenoB MaTeMaTHKHH
BO3HHUKAIOIINX B Xoz¢ | (IIPOJBHHY | OCHOBHBIE BEKTOPHOTO aHAJIH3a B METOJIOB BEKTOPHOTO H
npodeCcCHOHATBLHOM THIi) onepanuu oproronanbHbix KCK. TEH30pHOI'0 aHaIu3a s
NIESITELHOCTH, BEKTOPHOI'O BBITIOJTHEHHSI OCHOBHBIX
MIPUBJIEKATH ISl UX aHanusa B onepauuii B ICK u
peleHus OPTOrOHAJIBHBIX oproroHansHeix KCK.
COOTBETCTBYIOIIHMA KCK.
¢usmko- METOJlaMU BJIaZICHUE METOJIaMU CIIOCOOHOCTB
MaTeMaTHYECKHU pacuerta pacueTa XapakTepHCTUK OTIpeNIeNATEMETON
anmnapar XapaKTEPUCTUK BekTOpHbIX noneil B KCK. peuieHus 3a1a4u,
BEKTOPHBIX ITOJIEH TIPUMEHSTh
B T
TaneeT B KCK. METOABIPELIEHUS IS
(BBICOKHIA)
HAXOKJICHHUS
XapaKTePUCTHK
BEKTOPHBIX IIOJIEH B
JCK, KCK.
OCHOBHEBIE 3HAHHME OCHOBHBIX METO/IOB | CIIOCOOHOCTH
METOBI peIlIeHUs] | pelleHus 3a71a4 B copMyIHpOBaTh U
3HAeT 3amad B TEH30PHOM M BEKTOPHOM OXapaKTepU30BaTh
(TIOpPOTOBHI | TEH30PHOM U aHanmse. OCHOBHBIE METOJIBI
1 ypOBEHB) | BEKTOPHOM peuieHus 3a1a4 B
aHanmse. TEH30PHOM H BEKTOPHOM
IK-1
aHamse.
CHIOCOOHOCTH
N pemaTh 3a1a9u YMEHHE peliaTh 3a/1a4n CIOCOOHOCTH
CTPOHTH TPOCTEHIITIE
MIPUKIIATHOTO U MIPHUKIIATHOTO U HCTIOJIB30BaTh 0a30BHIE
(uznveckue u
TEOPETUIECKOTO TEOPETHYECKOT0 XapakTepa | 3HaAHUS
MaTeMaTHYeCKHe
XapakTepa ¢ C HCIIOJIb30BaHUEM (byHIaMEeHTaIbHBIX
MOJIETTH IPUOOPOB,
. HCTIONB30BaHUEM | TEH30pPOB; pa3aenoB MaTeMaTUKUU
CXeM, YCTPOHCTB U yMmeeT
TEH30POB; BBINOJIHATH OCHOBHBIE METOI0B BEKTOPHOTO U
YCTaHOBOK (mpoaBuHY
. BBITIOJTHSATH oTepanyy BeKTOPHOTO U TEH30PHOTO aHaIM3a IS
9IEKTPOHUKU U THIi)
OCHOBHEBIE TEH30pPHOT0 aHAIM3a BBINOJIHEHHUS OCHOBHBIX
HAHORJICKTPOHUKH .
orepanuu TEH30PHBIX OTIepaLnii.
Pa3IMIHOTO
BEKTOPHOTO H
(hyHKIIMOHATTLHOT O
TEH30pHOTO
Ha3HAUYCHIS, a TAKXKE
aHam3a.
HCIIOJIb30BaTh
METOAAMHU cBOOOTHOE BIIaJICHHE CHOCOOHOCTH
CTaHJapTHEIE
pacuera METOJaMH pacdera OTIPENIeNATEMETO
MpOTpaMMHBEIE
P—— XapaKTEPUCTHK XapaKTePUCTHUK BEKTOPHBIX | PEIICHUS 3a/Ia4H,
TEH30PHBIX 1 TEH30PHBIX TTOJIEH. MIPUMEHSTh
KOMITBIOTEPHOTO o
TOJIEH. METOABIPEIICHUS IS
MOJICITUPOBAHUS BIIQJICET
. HAXOXKACHUS
(BBICOKHIA)
XapaKTePUCTHK

TEH30PHBIX 10JICH;
BBIIIOJIHATH OCHOBHBIE
oIepauuy TEH30PHOIO
aHaJusa.

MeToauueckune PEKOMCHIANMNU,O0NIPECACTAAIOIINE ITPOLHECAYPbI OHCHUBAHUA
Pe€3yJbTaTOB OCBOCHUAANCITUIIIINHBI




Tekymas arrectauus CTYAEHTOB IO NUCHUIUIMHE « TE€H30pHBIA U BEKTOPHBIN
aHajau3» MPOBOJUTCS B COOTBETCTBUHU CJIOKAJIbHBIMU HOPMATHUBHBIMU aKTaMH
JIBOY u sBisgercs o0sI3aTeIbHOM.

Texymias aTrecTanus Mo JUCIUIUIMHE MPOBOAUTCS B (OpME KOHTPOIHHBIX
MEpOIPUATHNA: YCTHOTO OITPOCa, BEICHNS KOHCIIEKTA, PEIICHHS 3a1a4, KOHTPOJbHON
paboThI.

OObeKTaMu OILICHUBAHUS BHICTYNAIOT:

- yueOHas JVCHUTUIAHA (aKTUBHOCTH Ha 3aHATHUAX,
CBOEBPEMEHHOCTBHBBINIOTHEHUS PA3JIMYHBIX BUJIOB 3aJIaHUM, MOCENIAEMOCTh BCEX
BUJIOB 3aHATHI MOATTECTYEMOU TUCHUIUINHE);

- CTETNIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUIA;

- YPOBEHb OBJIAJICHUS TPAKTUUECKUMHU YMEHUSAMH U HaBBIKAMHU 110 BCEMBHUAaM
y4eOHOM padOoThI;

- pe3yabTaThl CAMOCTOSITEILHON PabOTHI.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B XOAE MOBCEIHEBHOM
y4eOHOM pabOoThl MO KypCy MUCHUIUIMHBI. JIaHHBIM BUA KOHTPOJIS CTUMYJIUPYET Y
OoOy4Yarommxcsi CTPEMJICHUE K CHUCTEMAaTHUYECKON CaMOCTOSATENbHOW paboTe IO
M3YUYEHUIO YUeOHOU TUCHMIUIMHBI, OBIAJIEHUIO OOIMMU KOMIIETEHIIUSIMU.

[IpoMexyTouHass aTTeCTAMACTYACHTOB MO AUCHUIUIMHE «TEeH30pHBIN U
BEKTOPHBIM aHAJIU3»IIPOBOJUTCS BCOOTBETCTBUU C JIOKAJIbHBIMA HOPMATHUBHBIMU
aktamu JIBDOV u sBisercso0s3aTeIbHOM.

[IpomexxyTounast arrectands OOydYaromuXcsi MO Y4eOHOW JUCITUIUIMHE
OCYILECTBIISIETCS B paMKax 3aBepIICHUS W3Y4YCHUs JaHHOW JUCHMIUIMHBI U
MO3BOJISIET OMPEACIUTh KAa4eCTBO U YPOBEHb €€ OCBOeHUs. [IpenmeToM OlLeHKH
OCBOCHHUS SIBJISIFOTCS YMEHUS U 3HAHUSI.

[TpomexxyTouHass aTTecTanus OOYYalOIIMXCS OCYIIECTBIsETCS B (dopMme
sk3amMeHa (YCTHBIH ompoc B (opMe OTBETOB Ha BOMPOCH IK3aMEHAIMOHHBIX
OWJICTOB) M  TMO3BOJSCT  ONPEACITUTh  pa3BUTHE  OOMIMX  KOMIICTCHIIHH,
npeaycMmotrpernbix st OIIOIL. VcinoBuem jomycka K 2K3aMEHY  SIBJISIETCS
YCIEUTHOE OCBOEHHE 00YUYaIOIUMUCS BCEX DJIEMEHTOB JUCIUILIUHBI.

MeToabl KOHTPOJIA:
= JIpoBeneHre KOHTPOJbHBIX PadOT.
= TectupoBaHue.
= DK3aMeH.
NuTepakTuBHBIC (POPMBI IPOBEACHUS 3aAHATHH:
e paboTa B MaJIbIX IpyMiax, KOJJIEKTUBHOE OOCYKJIEHUE METOJIOB PEILICHHUS
3a/1a4H.

¢ CCMHHApP II0 PCHICHUIO 3a4da4 B IMAJIOTOBOM PCIKHMCE.



OueHouyHbIe CpeCTBA Il MPOMEKYTOUYHOM aTTecTAlNU

BOITPOCHI K 3AYETY
OCHOBHBIE MOHATHS U ONPENETECHUS CKAISPHOTO MOJIA.
[Ipon3BoaHAas O HAIPABJIEHUIO.
['panueHT CKamsIpHOTO MOJIS.
M cTOYHMKOBOE BEKTOPHOE TOJIE.
ITOoTOK BEKTOPHOTO MOJIA.
JluBepreHiys, NepBoe ypaBHEHHE BEKTOPHOIO IMOJIS.
Brruncnenne nusepreniuu B [JCK.

Portop BekTOpHOTO 110I51.
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Bropoe ypaBHEeHHE BEKTOPHOTO MOJIS.
10.Beruucnenue potopa B JICK.

11.0Onepanuu nepBoro U BTOPOro Nopsika 1mno Haoia.
12.Pemienue ypaBHEHHM BEKTOPHOTO TTOJIS.
13.®opmynsl ['puHa.

14 .TToctpoenue KCK.

15.Metpuxka KCK.

16.Hopmuposka 6azuca KCK.

17.0Optoronansusie KCK.

18.Bripaxkenue rpaauenta B opto-KCK.
19.Beipaxenne quBepreniuu B opto — KCK.
20.Bripaxenue poropa B opto — KCK.
21.Bripaxenue oneparopa Jlammaca B opto — KCK.
22.TeH30pHBII 3aKOH ITpeoOpa3oBaHus 0a3UCHBINA BEKTOPOB.
23.0011ee onpeeneHue TeH30pa.

24.Cno)xeHue ¥ BBIYUTaHUS TEH30POB.
25.TeH30pHOE YMHOKEHHE.

26.0Omepanys MOAHSATHUS U OIYCKaHUS MHICKCOB.



27.0Onepanys CBEpTKU UHJICKCOB.

28. AnpTepHUPOBAHNE U CHMMETPHUPOBAHUE TCH30POB.

29. luddepennrpoBanne 6a3UCHBIX BEKTOPOB.

30.Cas3b cumBosoB Kpucroddernst ¢ MeTpudeckuM TEH30pOM.
31. TuddepennupoBanme TEH30POB.

32.Tenzop xpuBu3Hbl Pumana — Kpucroddens.
33.I'eone3nueckue JINHUM.

34.PumaHOBa TeOMETpHSI.

Kpurepuu oueHku Ha 3a4eTre 10 JUCHUILINHE
«TeH30pHBIN U BEKTOPHBIN AHAJIU3»

OneHka «OTJIMYHO» CTAaBUTCS, €CIM OTBET ITOKA3BIBAET IIPOYHBIC 3HAHUSA
OCHOBHBIX MPOIECCOB M3y4aeMOM MPEAMETHON 00JIaCTH, OTINYAETCS TITyOUHOU U
MOJTHOTOM PACKPBITHUSI TEMBI; BJIAJICHUE TEPMUHOJIOTUUECKUM anmnapaToM; yMEHUE
OOBSICHATH CYIIHOCTh, SIBJICHHM, TIPOILIECCOB, COOBITHM, JeiaTh BBIBOABI H
000011IeHUsI, JlaBaTh ApPryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cBOOO/IHOE BJIaJICHUE MOHOJIOTUYECKOM PEUb0, IOTHYHOCTh U MOCIIEI0BATEIBHOCTD
OTBETA; YMEHUE IPUBOJIUTH TPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydyaeMon 00JacTH.

OueHka «X0pouIo)» CTaBUTCS, €CIM OTBET OOHAPYKUBAET NMPOYHBIE 3HAHUSA
OCHOBHBIX MPOIECCOB M3y4aeMOU MPEeAMETHON 00J1aCTH, OTJINYAETCs TITyOUHOU U
MOJHOTOM PACKPBITHUSI TEMBI; BJIAJICHHE TEPMUHOJIOTUYECKUM alapaToM; YMEHUE
OOBSCHATHh CYIIHOCTh, SIBJICHHM, TIPOIIECCOB, COOBITHM, JeiaTh BHIBOABI H
00001IeHNsI, J1aBaTh ApPTryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cBOOO/IHOE BJIaICHUE MOHOJIOTUYECKOM PEeUbl0, TIOTHYHOCTh U MOCIIEI0BATENbHOCTD
orBeTa. OTHAaKO IOITyCKAETCSA OJHA - IBE HETOYHOCTHU B OTBETE.

OueHka «yA0BJIETBOPUTENbHO» CTABUTCS, €CIIM OTBET CBUAETEIBCTBYET B
OCHOBHOM O 3HaHUU MPOLECCOB M3y4aeMOW MPEAMETHOW OOJACTH, OTIUYAETCS
HEJIOCTAaTOYHOU TIyOWHOW U TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOpMUPOBAHHBIMM HAaBBIKAMH aHalW3a SIBJICHUH,
IPOLIECCOB, HEIOCTATOYHBIM YMEHHMEM J1aBaThb ApPryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BIIAJICHUEM MOHOJIOTHYECKOM
peYbI0, JOTHYHOCTBIO M MOCIEA0BATEIbHOCTBIO OTBETA. [[omycKaeTcss HECKOJIBKO
omuOOK B COJIEP>)KaHUM OTBETA; HEYMEHHE MPUBECTU NMPUMEP PA3BUTHSI CUTYAIlNH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTaAMH U3y4yaeMoi 00JacTH.

OueHka «HeyI0BJIETBOPUTEIBLHO)» CTABUTCS, €CJIM OTBET OOHAPYXUBAET
HE3HAHWE TMIPOIECCOB HW3Y4aeMOH MpeaMETHOW 00JacTH, OTIMYAIOIIHICS
HErNTyOOKMM PAacKphITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,



HCC(I)OpMI/IpOBaHHBIMI/I HaBbBIKaMH aHaJIn3a HBﬂeHHﬁ, ImpouecCcoB; HCYMCHHEM

AaBaTb apryMCHTUPOBAHHLIC OTBCTHI, CIIa0BIM BJI1aACHUEM MOHOJIOTHYECKOM pEYb1O,

OTCYTCTBHUCM JIOTUYHOCTU MW IIOCJICA0BATCIBHOCTH. I[OHyCKaIOTCH CCPBC3HLBIC

OLIMOKY B COJIEP>KaHUU OTBETA; HE3HAHNE COBPEMEHHOM MPOOIEeMAaTUKH U3y4aeMOil

o0mnacTu.
OneHo4YHbIe CPeICTBA JIsl TEKYIIeH aTTecTAluN
Konrpoabnas padora 1
Bapuant 1
1. Jansl BexTopsl @ =2i+ 2J-ku b=2i— j+ 3K. HaiiTu miuHbl mpoexiuii 3Tux

3.

BCKTOPOB APYI Ha Apyra.

Jlan BexTop p = 2a +3b—5c¢, rue a, b, C- B3auMHO nepreHAUKYISIpHBIC
BekTopa, npuueM (@] =1, |b| =2 u |c| = 3. Haiitu yroa Mexmay BEKTOPOM Pu

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

[Ipn kakoM 3HaYeHUN t JaHHBIE BEKTOPBI KOMIUIAHAPHBI?
a=4{3,6,9}, b={25,8} c={1,3};
a={5811}, b ={3,57}, ¢ = {1,t,3}.

KonTpoJbHasi padora 2
JlokazaTs, uto cymma oA + BBj; npencrasnser co00il KOMIIOHEHTHI TEH30pa

BTOPOTO paHra, €ciii U3BECTHO, 4TO0 Aj; U Bj; — TeH30pBI BTOpPOro paHra, a o

U B — CKasphl.

Hoxka3ate, uto npousBeneHue 0iABnC, sBisercs BexktopoM, ecaun A. B u

C— BEeKTOpHI.

B HekoTopol nexkapTOBOM CHUCTEME KOOPIAMHAT W3BECTHO COOTHOIIECHHE

Mijx = Ai B jk. I3BecTHO, uTO Aj M Bjk COCTaBIAIOT KOMIIOHEHTHI TEH30pOB I-r0 1

I1-ro panros coorBeTcTBeHHO. [0Ka3aTh, uTo Mijjkx — TeH30p IlI-ro panra.



KpuTtepun oieHKH KOHTPOJIBbHOH padoThI

Ormerka "OTauyno"
B penienun 1 00bsICHEHUN HET OLIMOOK.
XO0J peleHus: pauuoOHaIbHbIN.
Ecnu Heo6xoaumo, perieHre Npou3BeIeHO HECKOJIbKUMHU CIIOCOOaMMU.
JlomytieHbl OIMOKY IO HEBHUMATEIBHOCTU (OTOBOPKH, OTHUCKH).
OrMmeTka "Xopomo"
1. CyI111eCTBEHHBIX OIITHOOK HET.
2. Jomymiens! 1-2 HecylecTBEHHbIE OIIMOKH HJIM HEMOJIHOE 00BICHEHHE,
WM UCTIONB30BaHKe 1 crioco0a nmpu 3a1aHHBIX HECKOJIBKHUX.
OrTmeTka "'Y10BJIETBOPUTEIBHO"

e

1. JonyieHo He 0osiee OAHOM CYIIECTBEHHOU OMMUOKH, 3aITMCH HEMOJIHBI,
HETOYHOCTH.
2. Pemenre BBITIOHEHO C OMTUOKAMH B MATEMATHYECKUX pacdeTax.

Otmerka "HeynoB/ieTBOPUTEIBHO"

1. Pemenne oCcyIecTBICHO TOMBKO C IIOMOIIBIO YUUTETIS.
2. JlomyITieHBI CYIIIECTBEHHBIE ONTHOKH.
3. Pemenne n 0o0bsICHEHNE TTOCTPOCHBI HE BEPHO.

TecTOBBIH KOHTPOJIb

1. Haiitu Motysib HanpsHKEHHOCTH dJIeKTpuyeckoro mostst B Touke (1, 1, 1), ecnu
NOTEHIMAI paBeH (X2-y2+72).

a)l 6)—1 B) 12 1) /2

2. HaliTu npoeKLUIO Ha OCh Z HAPSHKEHHOCTH JJIEKTPUYECKOTO OIS B TOUYKE
(1, 1, 1), ecnu moTeHman pasen (X2y?z?).
2)—2 6)2 B)1 1)-1

3. Hatitu moTok mosnst I 4epe3 moBepXHOCTh c(Ppepbl SAMHNYHOTO PaNyCa.
a)l 0)3 B)4n/3 r) 4n

4. HaliTi MOTOK MOJISL P Yepe3 MOBEPXHOCTH Chephl SAMHUYHOTO pajInyca.

(BekTop p umeer KkoMmroHeHTsI (X, Y, 0).)
a)2 06)1 B)8n/3 1) 4n/3

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

6.Berunciuts div(d sin(kF)), rue d, k = const, F(X, Y, z)



a)3 6) (dk)cos(kF) B) cos(kF) 1) (dk)

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

8. Haiitu npkyssiruro mmogst a(F)(X — 2,y + 2X—Z,X + Y) 10 OKPY>KHOCTH
€IMHUYHOTO paaryca ¢ IEHTPOM B Hayajle KOOPIUHAT, JIEXKAIIEH B TNIOCKOCTH

(v.2).
a)3 6)1 B2mr )™

Kpurepuu oieHkn TecToBbIX padoT

Ormerka "Ot1ianuno"”
Bremoanaeno 86-100 % 3aganuit
Ormerka "Xopomo"
Bremomaeno 75-85 % 3amanuii
OrmeTka "Y10BJIETBOPUTEIBHO"
Brimonueno 61-74 % 3amanuii
Ormerka "HeynoBieTBopureabHO"
Brimmonaeno menee 61% 3aganuit

KOHTPOJIBHBIE BOITPOCBHI K npoMeXyTOYHOM OLleHKe 3HAaHUM

1. Kak BBINOJIHAIOTCS JIUMHEIHbIE onepaluy Haja BekTopamu? KakoBbl cBOWCTBa
ATUX ONEPALUM?

2. Kakme BekTOpa HaA3bIBAIOTCS JIMHEHHO 3aBHCHMBIMH, a KaKWe JIMHEHHO
HE3aBUCUMBIMU?

3. Uto Takoe 0Oa3uc? Kakme BekTOopa 00Opa3yroT 0a3Wc Ha IJIOCKOCTH U B
MPOCTPAHCTBE?

4, Kakoii 6a31c Ha3bIBAIOT JICKAPTOBBIM?

5. Uro Takoe KoOpJAuHATHI BEKTOpa?

6. Uro Ha3bIBaeTCs CKaJISpPHBIM MPOU3BENECHHEM BEKTOpPOB? KakoBbI €ro
cBoiicTBa? J{ns perieHus Kakux 3a/1a4 U Kak OHO MOKET ObITh UCIIOIb30BaHO?

7. Uro Ha3bIBaeTCsl BEKTOPHBIM Mpou3BeleHHeM BekTOpoB? KakoBbl ero
cBoiicTBa? [l pemieHust Kakux 3a7a4 1 Kak OHO MOXKET ObITh UCTIOJIb30BaHO?

8. Urto Ha3bIBaeTCAd CMEUIAaHHBIM IPOU3BEACHHEM BeKTOpoB? KakoBbl ero
cBoiicTBa? [l pelieHus Kakux 3a7a4 1 Kak OHO MOXKET ObITh UCIIOJIb30BaHO?

9. 3anummuTe B BEKTOPHON U KOOPAMHATHOU (POPMAXYCIOBHS KOJUIMHEAPHOCTH,
OpPTOTOHAIBHOCTH W KOMILIAHAPHOCTHU BEKTOPOB.



10. [Ipsimast TMHUS HA MJIOCKOCTH, €€ 00IIIee ypaBHEHUE.

11./laiiTe MOHATHE HOPMAJIBHOTO M HAIPABJSAIOLIEIO BEKTOPOB MPAMON Ha
IUIOCKOCTH, YTIOBOT0 KOAhdUIIUEHTA.

12. 3anumure pa3nudHbIe BUABI MPSIMOM U YKaKUTE T€OMETPUUYECKHI CMBICI
napamMeTpoOB YpaBHEHMUSI.



