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ABSTRACT

Bachelor’sdegreein 11.03.04Electronics and Nanoelectronics.

Coursetitle: Tensor and vector analysis.

BasicpartofBlockB1, 3 credits

Instructor:L.G. Moskovchenkoassociate professor

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.

Coursedescription: 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.

Maincourseliterature:

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. (rus) - Access mode:
https://e.lanbook.com/book/30131. - Title from the screen.



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. (rus) - Access mode:
https://e.lanbook.com/book/75846. - Title from the screen.

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. (rus) - Access mode:
https://e.lanbook.com/book/103584. - Title from the screen.

Formoffinalknowledgecontrol:pass-failexam.



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 paszieny
b1.B.0O/1.3 BapuatuBHOii yacTu yueOHOTO TUIaHa (00s13aTEIbHBIC TUCHIUILIIUHBI).

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

JlanHbIii Kypc 6azupyeTcs Ha MmaTepualie KypcoB « OCHOBBI MATEMATHUYECKOTO
aHanu3», «Anredpay, « AHaTUTHYECKasd reoMeTpus», «MexaHnKa U MOJIEKYJIsIpHast
busnKa», « JMEKTPUYECTBO U MAarHETU3MY.

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

Heabkypca«TeH30pHBII W BEKTOPHBIM  aHAIM3»  3aKJIKOYaeTCsi B
O3HAKOMJIEHUH 00YYaroIUXCsl C OCHOBAMU KJIACCUUECKON TEOpUH M0JIs (BEKTOPHBIN
aHaK3), TEH30PHOW anreOpbl U TEH30PHOTO aHAJIU3a; 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:

® O3HAKOMJICHHE C OCHOBHBIMHU TOHSTHSIMU WU METOJIAMU TEH30PHOTO H
BEKTOPHOTO aHAJIN3a;
® U3y4YEHUE U NPUMEHEHUE METOJOB TEH30PHOTO U BEKTOPHOI'O aHAJIU3A.
s yCcnenmHoro n3y4yeHus: AMCUMUIUIMHBL « T€H30pHBIN U BEKTOPHBIN aHAIU3)»
y 00ydJaronuxcsi JOJKHBI ObITh C(HOPMUPOBAHBI CIIEAYIONIUE MPEIBAPUTEIHHBIC
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 4uCJie HH(OPMAIIMOHHBIE) B MPO(PECCUOHANBHOMN 1eATEIbHOCTH.



B pe3ynbrare uzydeHus 1aHHON TUCUUILIMHBI y 00ydaromuxcs GopMupyroTcs
CIIEyIoIIe OOIIEKyIbTYpHbIE 001enpodeccuoHanbuble/ MPOopeCcCHOHATBHBIE
KOMIETEHIIUU (3JIEMEHTBI KOMIIETEHIIUN ).

Kon u dranbl GOPMUPOBAHUS KOMIIETEHIIUN
(popmymposka
KOMIETeHIHH

OIIK-1, TEPMHUHOJIOTHIO, KOTOPAsi IPUMEHSIETCS] BTEH30PHOM
CIIOCOOHOCTH 3acT ¥ BEKTOPHOM aHaJIN3E;
NpEICTABIIAT COJZIEpPIKAHUE OCHOBHBIX ITPUHIUIIOB U ONPEAECICHUI
aJIEKBaTHYIO TEH30PHOI0 ¥ BEKTOPHOIO aHAJIN3a
COBPEMCHHOMY pelarh 3aj1au NPUKIAIHOTO XapaKTepa,;
YPOBHIO 3HAHIH Vmeer BBIIIOJIHATE OCHOBHBIE OIIEPALIMU BEKTOPHOIOH
Hay4HYIO KapTHHY TensopHoro anammsa B JICK
MHpa Ha OCHOBE
3HAHHWS OCHOBHBIX
ITOJIOKCHWAH, 3aKOHOB H B METOJaMH PACUETaXapaKTEPUCTUK BEKTOPHBIX MOJIEH
METOJIOB nazeet | e
€CTECTBEHHBIX HAYK U
MaTeMAaTUKH
OI1K-2, Inaer COJIEp’KAHNE OCHOBHBIX IIPUHIMIIOB U ONPEIEIICHUIM
CII0OCOGHOCTH TEH30PHOI0 U BEKTOPHOIO aHajIM3a
BBIBIIATD periarth 3a1a4d MPUKIAJIHOTO ¥ TEOPETHUECKOTO
€CTECTBEHHOHAYYHYIO XapaKTepa;
CYIIHOCTB TPObIIeM, Ymeer BBIMTOJIHATH OCHOBHBIC OTIEPAIlHH BEKTOPHOT'O
BO3HHUKAIONIMX B XOAC aHanm3a B oproroHaigbHeix KCK
npodeccnoHanbHOM
JEATENBHOCTH,
HPUBJIEKATH IS UX
PCIICHIS METOZIaMH PacueTaXxapakTepPUCTUK BEKTOPHBIX U
COOTBETCTBYIOIIMH Braneer TeH30pHbIX mojeir B KCK
¢buzuKo-
MaTeMaTUYECKUn
anmapar

Jnst hopMHpoBaHUs BBIIIEYKAa3aHHBIX KOMIETEHIIMI B paMKaX IUCUUILIMHBI
«TeH30pHBI1 ¥ BEKTOPHBIM AaHAINW3» IPUMEHSIOTCS CIEAYIOIIME METOMbI
aKTUBHOTO/ MHTEPAKTUBHOIO OOydYeHHMs: paboTa B MaJIbIX Ipymnmnax, 00CyKIeHue,

CCMHHAp I10 PCHICHHUIO 3a/1a4 B ANAJIOTOBOM PCIKUMCE.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. OcHoBbl BekTOpHOTOUCUMCcaenusa(18 vac.)
Tema 1. CxaasipHoe moJie. (44ac.)



OcHOBHBIE NOHSATHUS U ONIPEIEIICHMUS. [IpousBonnas 1o
HarpaBJIeHUIO.[ palueHT CKalIpHOTO MO,

Tema 2. BektopHoe mote. (6uac.)

HUctounukoBoe BekTOpHOE moJie. [10TOK BekTOpHOro moss.JuBepreHuus,
IIEpBOE ypaBHEHHE BeKTOpHOro mnous.Beruucnenune nuseprenuuu B JCK.Potop
BEKTOpHOro mos.Bropoe ypaBHeHHEe BEKTOpHOro mnosis.Beruncnenue portopa B
JCK.

Tema 3. Haona-ucuuncienue. (24yac.)

Onepauuu MepBOro W BTOPOro Mopsiika mo Habna.Pemienue ypaBHEHU
BEKTOpHOrO noJisi. Dopmynsl ['puna.

Tema 4. KpuBoauneiinbie cuctembl koopauHat (KCK).(64ac.)

[Toctpoenue KCK. Mertpuxka KCK.HopmupoBka Oa3zuca
KCK.OptoronaneubieKCK.Boipaxxenne rpaguenta B opto-KCK.BbipaxeHue
nusepreHi B opro — KCK.Beipaxkenune poropa B opro — KCK.Bripaxkenwue
oneparopa Jlannaca B opto — KCK.

Paznea Il. Ten3op u ero npumenenne (18 gac).
Tema 5. Ten3zopHblii 3aKoH mpeodpa3zoBanusi. (6 yac.)

Tenzopuslid 3ak0oH mpeoOpa3oBaHusl Oa3WCHBIX  BeKTOpoB. OOmiee
OIIpEJEIIEHUE TEH30PA.

Tema 6. Tenszopnas aareopa. (4uac.)

CrnoxeHre W BBIUUTAHUS TEH30pOB. TeH30pHOE yMHOXkeHue.Onepanus
MOAHATHS U OIyCKaHUs MHIEKCOB.Onepannsi CBEpTKU UHAEKCOB. AIbTEPHUPOBAHUE
U CHUMMETPHUPOBAHUE TEH30POB.

Tema 7. Ten3zopHblii anaau3. (4 yac.)

HuddepenunpoBanust 6a3ucHbIX BEKTOPOoB. CBsA3b cuMBOJIoB Kpuctoddens
¢ MeTpudeckuM TeH3opoM.luddepennmpoBanme TeH30pOB.
Tema 8. PumanoBbI nmpocTpancTBa. (4 yac.)

Tenzop  kpuBuszuel Pumana —  Kpucrobdens. ['eomesnueckue
nuHun. PUMaHoBa reoMeTpus.

1. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
Humepaxkmuenotii memood: padbota B MajbIX TPyNmax, KOJJICKTUBHOE
oOCYXXJICHHE€ METOJIOB pelleHus 3anaun. HMumepakmueHvlit Memoo:
CEMHUHAp M0 PEMICHUIO 337a4 B JUAJIOTOBOM PEKUME.

IIpakTuueckue 3ansaTus (36 yac.)



3ansTue 1-3. Cxanspuble noJsi(6 gac.)
1. ITocTpoeHre NOBEPXHOCTEW PABHOTO YPOBHS.
2. Beruncnenue npon3BOIHOM IO HAIIPABJIEHUIO.
3. BeruuciieHue rpaiueHTa CKAJISIPHOTO TOJIS.
3ansitue 4-5. BekTopHoe noJie (4 yac.)
Humepaxkmuenwlii memoo: padoma 6 MAabIX Z2PYNNAX, KOJIJIEKMUBHOE
00cyscoeHue memooos peuleHus 3a0auu.
1. ITocTtpoeHre BEKTOPHBIX JTUHUM.
2. Bpruncnenue noToka BEKTopa 4epe3 MOBEPXHOCTb.
3. Boruncnenue nuseprenuuu B JICK.
3ansrTue 6-/. CBoiicTBa BUXpPeBbIX BEKTOPHBIX moJieii (4 yac.)
1. BeruuciieHue NUPKYJISIUU BEKTOPa MO KPUBOM.
2. Boeruucnenuneporopa B JICK.
3austue 8-9.Habua — ucumncienue. (4 yac.)
3ansaTue 10-12. KpuBoauHeiinble cucTeMbl KOOpAUHAT. (6 yac.)
HumepaxkmugHnolit Memood: ceMuHap no peuieHulo 3a0ai 6 Ouano2060M
pesxcume.
1. ITocTpoeHre NMIMHAPUYECKON CUCTEMBI KOOPIUHAT.
2. Iloctpoenue cheprueckoi CUCTEMbI KOOPIUHAT.
3. Briuucnenune ocHOBHBIX onepaliuii BekropHoro ananusa B KCK.
3ansTue 13-14.Ten3opHblii 3aK0oH npeodpa3oBanus. (4 yac.)
Humepakmugnwiii. memood: paboma 6 ManplX 2pynnax,Kojl1eKMmueHoe
00cyscoeHue Memooos peuieHus 3a0auu.
3ansrue 15-16.Tenzopuasi anreopa. (4uac.)
1. OcHOBHBIE OlEpaIi TEH30PHOM anreOphl.
2. AnbTepHUPOBAHKE W CHMMETPUPOBAHUE TEH30POB.
3ansitue 17-18. TenzopHblii anaiaus. (4 yac.)
Humepakmuenuolii Memoo: cemuHap no peuwieHuro 3a0ay 6 Ouano2060Mm
pesicume.
1. uddepenuupoBaHre TEH30POB.
2. CumBousbl Kpuctoddens.

I1l. YYEBHO-METOIANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSITEIIbHOM paboThI
00y4YaroImuXxcs Mo TUCHUILTUHE « TeH30pHBIN 1 BEKTOPHBIN aHAJIH3» MPEICTABICHO
B [Ipunoxenuu 1 u BKiItoyaeT B ceost:



eIJIaH-TPa(UK BBHIOJHEHUS CAMOCTOSATEIBHON pabOThI O AUCLHUILIIMHE, B TOM
YU CJIE IPUMEPHBIE HOPMBbI BPEMEHU Ha BBIITOJIHEHUE 10 KAXKIOMY 3aJJaHHIO;

®XapaKTepUCTHKA 3aJaHUM JUIsl CaMOCTOSATENbHOM pPAabOTHl CTYAEHTOB U
METOAUYECKUE PEKOMEHIALIMU 110 UX BBIIIOJIHEHUIO;

oopmiieHHIO  PE3YJIHTATOB

eTpeOOBaHUSI K  NPEJICTABICHUIO U
CaMOCTOATENbHON pabOTHI;

S KPpUTCPHUHN OLCHKH BBIIIOJIHCHUA CaMOCTOSITCIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne KoHnTtponupyemslie Koppb! 1 aTamns! OneHouHble CpeaCcTBa
n/m pas3aensl / TeMBbI (bopmupoBaHus TeKYIIHA IIPOMEXKYTOUHAs
JUCLIUTIAHBI KOMIIETEHIIUH KOHTPOJIb aTTecTanus
1 | Pazmen |. OcHoBBI OIIK-1, | 3naer VYcrHbiit onpoc | 3auer, BOMPOCHI
BektopHoroucuucie | OIIK-2, (YO-1) Ne 1-21
uus
Ymeer Tecr (ITP-1),
KonTponbhas
pa6ora (ITIP-2)
Bnaneer
OIIK-1, | 3naer YcTHBIl onpoc | 3ayeT, BONIPOCHI
OIIK-2, (YO-1) Ne 22-34
9 Paznen 2
Tenzop u ero Ymeer Tecrt (ITP-1),
IIPUMEHEHUE KoHntponbnas
Bmageer pa6ora (TIP-2)

TunoBeie KOHTPOJIBHBIE 3a1aHNUSI, METOJUYECKUE MATEPUAIIbI, ONPEICIISIIOIINE
MpOIIEAYPHI OLICHUBAHUS 3HAHUHN, YMEHHUM U HABBIKOB U (UJIN) OTIbITA ACSITEILHOCTH,
a TakKe KPUTEPUM M TIOKa3aTeIu, HEOOXOIUMBbIC I OLICHKW 3HAHUM, YMEHUH,
HaBBIKOB M XapaKTEPHU3YIOIIHE 3Tarnbl (POPMUPOBAHUS KOMIIETEHIIMA B MpOIECcce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTPaMMBI, TIpeicTaBiIeHbI B [Ipunoxxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHHUIITIMHbI

OcHoBHas auTEpaTypa



1. Topauenko, A.b. OCHOBBI BEKTOPHOTO M TEH30PHOTO aHaU3a [DJIEKTPOHHBIN
pecypc] : ydeOnoe mocobme / A.b. T'opmuenko, M.JI. 3omorapes, H.I'.
KpaBuenko. — Dnexrpon.gan. — Kemepoo :KemI['Y, 2009. — 131 c. — Pexxum
nocryna: https://e.lanbook.com/book/30131. — 3arm. ¢ skpaHa.

2. Jlorunos, A.C. N30pannbie pa3aenbl Kypca "BekTopHblii aHanm3" (Teopust u
npuMepbl) [DIeKTpoHHBIN pecypc] : yueoHoe nocobue / A.C. Jlorunos, H.B.
Mupomms, C.I'. CennBanoBa. — DnekTpoH.naH. — Mocksa : HUAY MUODU,
2009. — 96 ¢. — Pexum noctyma: https://e.lanbook.com/book/75846. — 3aru.
C 3KpaHa.

3. Cunnses, H.M. PykoBomcTBO K pemIeHHWIO 3a7ad MO BEKTOPHOMY aHAJIM3y
[DnexTponHbIil pecypce] : meroamdeckue ykazanus / H.M. Cumnses, H.M.
['opneeBa. — DnekTpoH.aH. — Mocksa : MI'TY um. H.O. baymana, 2015. —
51 ¢.— Pexxum noctyma: https://e.lanbook.com/book/103584. — 3ari1. ¢ skpana.

JlonoJHUTeIbHAS JIUTEPATypa

1. T'opmau, B.A. TeH3zopHas anreOpa ¥ TEH30PHBIM aHaIU3 [DJIEKTPOHHBIN
pecypc] : yuebHoe nocodue / B.A. I'opnau. — Dnektpon.naH. — CaHKT-
[lerepoypr : Jlawp, 2015. — 160 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/56160. — 3ari1. ¢ skpaHa.

2. llerunnn, A.H. Begenue B TEH30pHBIN aHAINU3 [DIEKTPOHHBIN pecypc] :
yueonoe nocodue / A.H. lllerunun, E.A. I'ybapeBa. — DnexTpoH.JaH. —
Mocksa : MI'TY um. H.O. baymana, 2012. — 35 c¢. — Pexum gocryna:
https://e.lanbook.com/book/58471. — 3aru. ¢ skpaHa.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»

1. https://www.youtube.com/watch?v=RfmKo9aojcs - Tenekunokypc. Bricias
MaremaTtuka. Jlekiuu 95-96. OCHOBBI BEKTOPHOT'O aHAJIN3A.

2. https://www.youtube.com/watch?v=na7SMde3i_U&lIist=PLGrZCegVcud7A
DpOUOMT2qoXbCts8GQJ_ — Kypc «OCHOBBI BEKTOPHOTO aHATH3a.

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
U IPOrPaMMHOT0 o0ecrevYeHust

[Ipu ocymiecTBiaeHMHM  00pa3oBaTeIBLHOTO Ipollecca  CTyACHTaAaMH |
poecCopCKO-NPEnoaBaTeILCKUM ~ COCTAaBOM  HCITONIB3YEeTCS  CIIEIYIONIee
nporpammHoe obecrnieuenue: MicrosoftOffice( Excel, PowerPoint, Word u T. n),



OpenOffice, nporpammMHOe obecriedeHre AIEKTPOHHOTO pecypca caiita JIBOY,
Bkrouast ObC JIBDY.

VI.METOAUYECKUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

N3yyeHune KaKqoi TeMbI Kypca IMPEeAnoiaracT CJICAyIOIe 1eHCTBUS:

1) TocernieHue JTEKIMOHHBIX 3aHATHH;

2) CamocrosiTenbHasi MpopaboTKa W3YyYCHHOTO Ha JIEKIMH MaTepualia Io

KOHCIIEKTY U PEKOMEHOBAaHHOW JIUTEPATYPE;

3) Pemrenue 3amau u paboTa Ha IPAKTUICCKUX 3aHITHSX.

JIeKIMOHHBIE 3aHATHS OPUEHTHPOBAHbI HA OCBEILIEHNE OCHOBHBIX TEM Kypca U
IIPU3BAHBl COPUEHTUPOBATH CTYACHTOB B IPEAJIAra€MOM MaTepHualle, 3aJI0KUTh
HAy4YHbIE€ U METO0JIOIMUECKHE OCHOBBI JUIS 1ajibHEHILIEH CaMOCTOSATENbHON pabOThI
CTyAeHTOB. PaboTa Ha JIEKIMOHHBIX 3aHATUSX MPEINOJIaracT aKTUBHOE ydacTue
oOyuJarolerocs: B Ipolecce OCBOCHUs MaTepHala, BeIeHUE KOHCIIEKTa.

CamocrosiTenbHass padoTa SBISETCS Ba)KHEMIIEH KOMIIOHEHTON W3Yy4YeHHS
JUCUUTUINHBI « T€H30pHBIA U BEKTOPHBIN aHAIN3» U BKIIOUYAET B OCHOBHOM padoTy
C KOHCIIEKTaMH JIEKIIMH U PEKOMEHIOBAaHHOU JINTEPATYpOU, pEIICHUE 3a1ay.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

[Tpm  ocymiecTBiieHMH 00pa30BaTEIILHOTO  TpoIlecca  CTyISHTAMU |
po(hecCopCKO-TIPEIo1aBaTeIbCKUM COCTAaBOM  HCIIOJB3YETCS MYJIbTUMEIUIHOS
000pyToBaHUE, KOMITBIOTEPHBINA KJIACC, OCHAIEHHBINA CIICTYIOIIUM MPOTPaMMHBIM
obecneuennem: MicrosoftOffice( Excel, PowerPoint, Word u 1. 1), OpenOffice.
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Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHOI PA0OTHI 0 JTUCHUILIHHE



Ne | lara/cpokn Bun IIpumepHbie ®opmMa KOHTPOJIA

n/nm | BbIMOJHEHHS CaMOCTOSITEJILHOMH HOPMbI BpeMeHH Ha
padoThI BLINOJIHEHHE

1 1 Hepens IMoaroroska K 2 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATUIM 3aHIATHIX

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

3 3 "Hepens IMoaroroska K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATUIM 3aHATHIX

4 4 nenens IMoaroroska K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

5 5 Henens IToaroroska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

6 6 "Heaens IToaroroska K 2 Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATHIX

7 7 "Henens IToaroroska k 2 Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

8 8 Henmens IToaroroska K 2 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATHIX

9 9 Henens IToaroroBka k 2 Pa6oTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

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

11 11 mHenens IMoaroroska k 2 Pabora na
CEMHUHApPCKUM CEMHHAPCKHUX
3aHATHIM 3aHATUIX

12 12 Hepens IToaroroBka k 2 Pa6oTta Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

13 13 Henens IToaroroBska k 2 PaGora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHSIM 3aHATUIX

14 14 Henens IToaroroBka k 2 Pabota Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 3aHATHAX

15 15 Henens IToxroroBska k 2 PaGora Ha
CEMHHAPCKUM CEMHHAPCKHUX
3aHATHASIM 3aHATUIX




16 16 Henens ITonroroBska k Pabora Ha
CEMHHAPCKUM CEMUHAPCKUX
3aHATHIM 3aHATHIX

17 17 Henens ITonroroBka k Pabora Ha
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAIM 3aHATHIX

18 18 nHemens IMoaroroska K Pabora na
CEMHUHAPCKUM CEMHHAPCKHUX
3aHATHAM 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 dTanbl pOPMUPOBAHMS] KOMIETEH T
dopmyaupoBka
KOMIETeHIHH
OIIK-1, TEPMUHOJIOTUIO, KOTOPAsi IPUMEHSIETCIBTEH30PHOM U
CIIOCOOHOCTH 3naer BEKTOPHOMAaHAJIH3E;
[PEICTABIISAT COJIepKaHie OCHOBHBIX MIPUHIMIIOB U OTIPEICIICHUIA
aJICKBaTHYIO TEH30PHOT'0 U BEKTOPHOTO aHaJIH3a.
COBPEMCHHOMY pelars 3a1aui NPUKIaIHOIO XapaKTepa,
YPOBHIO 3HAHIH Ymeer BBITIOJIHSATH OCHOBHBIC OIEPAI[H BEKTOPHOTOU
HayqIHYIO KapTHHY TensopHoro anamusa B JICK.
MHpa Ha OCHOBE
3HAHHST OCHOBHBIX
TIOJIOKEHHH, 3aKOHOB U B METOZaMH PacueTaXxapakTePUCTUKBEKTOPHBIX MOJIEN
METOJI0B TaneeT | e
€CTECTBEHHBIX HAYK M
MaTeMaTHKH
OIIK-2, COJIepKaHNE OCHOBHBIX IIPUHIIUIIOB U ONIPEACIICHUN
CIIOCOGHOCTH 3uact TEH30PHOT'0 U BEKTOPHOI'O aHaJIH3a.
BBIBIIAITD periaTh 3a/1a4i MPUKIIAJIHOTO U TEOPETHYECKOTO
€CTECTBEHHOHAYYHYIO XapaKTepa;
CYIHOCTE TIPOOIIEM, Ymeer BBIIIOJIHATE OCHOBHBIE OIIEPALIMU BEKTOPHOTO
BOSHHKAIOIIHX B XONC aHaynu3a B oproronaibueix KCK.
npodeccnoHaTbHOM
JeATETBHOCTH,
HPUBJIEKATH ISl KX
PCIICHIA B METO/IaMH pPacyeTaxapakTepPUCTUKBEKTOPHBIX U
COOTBETCTBYIOIINMI Tageer TEH30PHBIX MOJICH.
¢buzuko-
MaTeMaTHYECKHUI
armapar
No Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
n/m pazzensl / TeMbl (dbopMupoBaHUs TEKYIIUH IIPOMEKYTOUHAs
JIACIUTUIAHBI KOMIIETEHIIHI KOHTPOIIb aTTEeCTAIHSI
1 | Paznen |. OcHoBBI OIIK-1, | 3naer VYerHbI onpoc | 3ayeT, BONPOCHI
BekTopHoroucuncie | OITK-2, (YO-1) Ne 1-21
uus
Ymeer Tecrt (ITP-1),
Kontponbhas
pab6ora (ITP-2)
Bnaneer
2 p ) OIIK-1, | 3naer YcTHbil onipoc | 3audeT, BOPOCHI
A OIIK-2, (YO-1) Ne 22-34




TeHsop u ero
IIPUMEHEHUE

VYwmeer

Bnaneer

Tecr (TTP-1),
Kontposbnas
pa6ora (ITP-2)

IlIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Koa n Jrtansl GOpMUPOBAHUA KpHUTepuu NnoKa3aTejn
(¢opmyaupoBka KOMIIeTEeHIIUH
KOMIIeTeHIIUH
TEPMUHOJIOTHIO, 3HaHHE ONpeieNeHuil, CIIOCOOHOCTB
KOoTOpas OCHOBHBIX NOHSATHH chopMyIHpoBaTh
MIPUMEHSIETCS B BEKTOPHOT'O ¥ TEH30PHOT'O OCHOBHBICTIOHATHSABEKTO
TCH30PHOM H aHaIn3a. PHOTO U TEH30PHOTO
BEKTOPHOM aHaIN3a,
3HaeT aHaIH3e; CIIOCOOHOCTH
(TTOporoBBI | conep)KkaHue chopMyIHpOBaTh U
i YpOBEHB) | OCHOBHBIX OXapaKTepu30BaTh
OIIK-1, MIPUHIINAIIOB U OCHOBHBIE METOIbI
CIIOCOOHOCTH oTpeieNeHui pelieHus 3a/1a4 B
MPECTaBIATh TEH30PHOT'0 U TEH30PHOM M BEKTOPHOM
aJIeKBaTHYIO BEKTOPHOI'O aHause.
COBPEMEHHOMY aHaju3a.
YPOBHIO 3HAHUI pemaTh 3a1auu yMeeT pelIaTh 3a1a4u CHOCOOHOCTH BBITIOITHUTH
HAYYHYIO KapTHHY MIPUKIIAHOTO MIPUKIIAHOTO XapaKTepa, OCHOBHBIE OTI€paliu
MHpa Ha OCHOBE Xapakxrepa; BBITIOJHATH OCHOBHBIE BEKTOPHOTO aHAJIN3a B
3HaHMS OCHOBHBIX yMmeer BBITIOJTHATD OTIepary BEKTOPHOTO JIeKapTOBOI1 cucTeMe
MOJIOXKCHUH, 3aKOHOB | (TIPOJBUHY | OCHOBHBIC ananuza B JICK KOOpJIMHAT.
Y METO/I0B TBIH) orepanuu
€CTECTBEHHBIX HAyK U BEKTOPHOTO U
MaTeMaTHKH TEH30PHOTO
ananu3a B JICK.
METOJlaMHU BIIaJICHUE METOJlaMU CIIOCOOHOCTH BBIOpATh U
pacuerta pacueTa XapakTepHCTUK MPUMEHHUTH METOJIBI
- XapaKTEPHCTHK | BEKTOPHBIX noxneit B JICK. pacdeTa OCHOBHBIX
. BEKTOPHBIX MOJIEH XapaKTepUCTHK
(BBICOKHIA)
B JICK. BEKTOPHOTO I10JIs B
JIEKapTOBOH cucTEME
KOOpAMHAT.
OIIK-2, coJiepaxKaHue 0a3oBble 3HAHUS CIIOCOOHOCTH NPUMEHUTH
CIIOCOOHOCTB OCHOBHBIX (byHIaMEHTaIbHBIX 3HAHUS U3
BBISIBIISITH 3HaeT MPUHIUIOB U pa3fenoB MaTeMaTHKH, ($yHIaMEeHTaTBHBIX
€CTECTBEHHOHAy4YHY | (IIOPOTOBHI | OINpederIeHUH 3HaHUE METOJOB PELICHUS pa3aenoB MaTeMaTUKU
0 CYIIHOCTb il ypOBEHb) | TEH30PHOTO U pa3NUYHBIX TUIIOB 3a/1a4 B JUIS pelleHus 3a/1ad B
npobiem, BEKTOPHOT'O BEKTOPHOM M TEH30PHOM BEKTOPHOM H TEH30PHOM
BO3HHKAIOIINX B XO/I€ aHam3a. aHaymse. aHajmse.




npoQeCCUOHATBHOM
JIESTENbHOCTH,
MPUBJICKATD IJIS UX
peneHus
COOTBETCTBYIOIIHUH
¢usuko-
MaTeMaTHYECKUI
amrmapar

peuaTth 3aga4un
MPpUKJIaJHOTO U

ymeeTpeuiaTh 3agaquun
MpUKJIagHOTrO 1
TCOPETUYCCKOT'O

CIIOCOOHOCTH
HCIIOIb30BaTh 0a30BBIE
3HAHUSA

TEOPETUYECKOTO
KapAKTeDa: XapakxTepa,BbIIOIHATh (dyHIaMeHTaTbHBIX
P P, OCHOBHBIE OTlepalnuu pa3aenoB MaTeMaTUKUU
ymeer BBINOJIHATh
BEKTOPHOI'O aHaJIH3a B METOJI0B BEKTOPHOTO U
(mpoaBUHY | OCHOBHBIE i
9 optoronaneHbIX KCK; TEH30PHOT'0 aHaIn3a IS
THIH) orepanuu
YMEHHE peIaTh 3a1a4n BBINTOJTHEHHSI OCHOBHBIX
BEKTOPHOTO .
AHATI3A B MIPUKIATHOTO U omepanuii B ICK
TEOpETHYECKOTo Xapakrepa | oproroHamsHBIX KCK.
opToroHabHBIXK
C MCTOJIb30BAHUEM
CK.
TEH30POB.
METOJlaMU BJIafICHUE METOJJaMU CIIOCOOHOCTH
pacuera pacueTa XapakTepHCTUK OTpeNeNATbMETON
XapaKTepUCTUK BekTopHbIX nojeit B KCK. pelieHus 3a1auuy,
BEKTOPHBIX U IPUMEHSTh
TEH30PHBIX METOABIPEIICHUS AT
MOJIEH. HaXO0XICHUSI
XapaKTePUCTHK
BEKTOPHBIX OJIEH B
JCK, KCK;
BIazeeT CIIOCOOHOCTH
(BBICOKHIA) OTIPEeIeIATEMETO
peLIeHus 3a0a4H,
IMPpUMCHATH
METOABIPCIICHUATIA
HaXOXKACHUS
XapaKTepUCTHK

TEH30PHBIX I0JICH;
BBIIIOJIHATh OCHOBHBIE
OIepanuy TEH30pHOr0
aHamusa.

MeToauueckune PEKOMECHIAUMN,OMPECACIAAIONINE TPOUCAYPbI OCHUBAHUSA
pe3yabTaToB OCBOCHUAIUCIHUIIINHBI

Tekymas arrectauust CTyAEHTOB MO NUCUUIUIMHE « TE€H30pHBIN U BEKTOPHBIN

aHaliu3» MIPOBOAWUTCA B COOTBCTCTBHH CJIOKAJbHBIMHU HOPMATUBHBIMH aKTaMH

JIBOY u sBruseTcs 00s3aTeIbHOM.

Tekymass aTrectanusi 1Mo JUCUUIUIMHE TPOBOJUTCS B (POpPME KOHTPOJIBHBIX
MEPONPUATHN: YCTHOTO OITPOCa, BEICHHS KOHCIIEKTA, PELICHUS 3a1a4, KOHTPOJIBHOU

paboTHI.

OObeKkTaMu OLICHUBAHUS BBICTYIIAIOT:

- yueOHast
CBOCBPEMEHHOCTHBBITIOJIHEHUSI PA3IMUHBIX BHJIOB 3aJlaHUH, TOCEIIAeMOCTh BCEX

JUCHUITIINHA

(aKTUBHOCTH

BUJIOB 3aHATHI MOATTECTYEMOM AUCITUILIINHE);

- CTCIICHDb YCBOCHHA TCOPCTHICCKHUX 3HaHI/II>'I;

Ha 3aHATUAX,

- YPOBCHB OBJIaAACHUSA MMPAKTHYCCKUMH YMCHUAMHA U HABBIKAMU 110 BCCMBUAM

y4eOHOM padOoTHI;

- pe3yibTaThl CAMOCTOSITEIHHON PAOOTHI.




Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS B X0J/I€ MTOBCEAHEBHOM
y4eOHOM pabOoThl MO KypCy MUCHUIUIMHBI. JIaHHBIN BUA KOHTPOJIS CTUMYJIUPYET Y
OOydJarommxcst CTpEeMJICHHE K CHCTEMAaTHYECKOW CaMOCTOSITEIIBHOW paboTe TIo
W3YYCHUIO YIeOHON NUCIMIUIMHEI, OBJIAJCHUIO OONTUMU KOMITCTCHIIASIMH.

[IpoMmexxyTouHasi aTTECTAMACTYACHTOB IO JIUCHUIUIMHE «TEeH30pHBIA U
BEKTOPHBIA AHATU3NIIPOBOJAUTCABCOOTBETCTBUM C JIOKAJbHBIMU HOPMATUBHBIMU
aktamu JIBOV u sBisercso0s3aTebHOM.

[IpomexxyTouHass aTTecTanys OOydYarOUIUXCsA IO Y4eOHOW JUCIUILIINHE
OCYIIECTBISIETCS B pPaMKax 3aBEPIICHUS W3YyYEHUsS [TAHHOW JUCHUIUIMHBI H
MO3BOJISIET ONMPENEIUTh KAa4eCTBO UM YPOBEHb €€ ocBoeHHus. [Ipenmerom oueHku
OCBOCHMUS SABJISIOTCA YMEHUS U 3HAHUA.

[IpomexxyTouHass aTTecTanus OOYYaIOIIMXCS OCYIIECTBISETCS B (dopMme
sK3aMeHa (YCTHBIM ompoc B ¢GopMe OTBETOB Ha BOIPOCHI 3K3aMEHAIIMOHHBIX
OMIICTOB) ©  IMO3BOJIIET  ONPEICIMTH  pa3BUTHE OOMIMX  KOMIIETEHIIUH,
npeaycMotrperHbix st OIIOIL. VcinoBuem jomycka K JK3aMEHY  SIBJISIETCS
YCIEUIHOE OCBOEHHE 00YUYaIOIIUMUCS BCEX DJIEMEHTOB JUCHUILIUHBI.

MeToabl KOHTPOJIA:
= JIpoBeneHne KOHTPOJBHBIX PadOT.
= TecTtupoBaHHE.
= DK3aMmeH.
HNuTepakTuBHbIe (POPMBI POBEICHHUS 3AHATHI:
e paboTa B MaJIbIX IpyMnmnax, KOJJIEKTUBHOE OOCYKIEHUE METOJOB PEIICHUS
3a/1a4u.
® CEMHHAp M0 PELICHUIO 33/1a4 B IUAJIOTOBOM PEXKUME.

OueHoYHbIE CPeACTBA JAJS POMEKYTOYHOM aTTeCTAlMU

BOITPOCHI K 3AYETY
OCHOBHBIE IOHATHS U ONPENETECHUS CKAISIPHOTO MOJIA.
IIpon3BoHAs 110 HAIIPABJICHUIO.
['paaueHT CKaISIpHOTO MOJIS.
HcTouHNKOBOE BEKTOPHOE IOJIE.

ITOTOK BEKTOPHOIO MOJIS.

o o~ w D

JluBepreHuus, NepBoe ypaBHEHUE BEKTOPHOIO MOJISL.



7. Bpruucnenue quseprenuuu B JICK.

8. Porop BeKTOpHOTO MmoJIsl.

9. Bropoe ypaBHEHHE BEKTOPHOTO MOJIS.
10.Beruucnenne poropa B JICK.

11.0Onepanuu nepBoro U BTOPOro Nopsiaka rno Haoia.
12.Pemienre ypaBHEHU BEKTOPHOTO TOJSL.
13.®opmyisl ['puna.

14.TToctpoenue KCK.

15.Metpuxka KCK.

16.Hopmuposka 6a3uca KCK.

17.0Optoronansusie KCK.

18.Boipaxkenue rpaauenta B opto-KCK.
19.Beipaxenue quBepreniuu B opto — KCK.
20.Bripaxkenue potopa B opto — KCK.
21.Bripaxenue onepartopa Jlamiaca B opto — KCK.
22 . TeH30pHBII 3aK0H MpeoOpa3oBaHmsi 0a3UCHBIN BEKTOPOB.
23.0011ee onpeeneHue TeH30pa.

24.CrnoxxeHre ¥ BBIMUTaHUS TEH30POB.

25.TeH30pHOE YMHOKEHHE.

26.0Omnepariys MOAHSATHUS U OMYCKAHUS HHIEKCOB.
27.0nepanus CBepTKU UHICKCOB.

28. AnbTepHUPOBAHKUE U CUMMETPUPOBAHUE TEH30POB.
29. IuddepennrpoBanme 6a3UCHBIX BEKTOPOB.
30.Cas3b cumBonoB Kpucroddernst c MeTpudeckuM TEH30pOM.
31. MuddepennupoBanue TEH30POB.

32.Tenzop kpuBu3Hbl Pumana — Kpucroddens.
33.I'eone3nueckue JTNHNUM.

34.PuMaHOBa TeOMETpHSI.

Kpurtepuu oueHKkH HA 3a4eTe M0 AMCHUIIMHE
«TeH30pHBII U BEKTOPHBIN AHAJIU3»



OueHka «OTJIMYHO» CTAaBUTCS, €CJIM OTBET IOKA3bIBAET IPOYHBIC 3HAHUS
OCHOBHBIX TIPOIECCOB M3y9aeMOU MPEIMETHON 00JacTH, OTINYACTCS TIIyOHHON U
MOJIHOTOM PaCKpBITUS TEMBI; BIaJeHUE TEPMHUHOJIOTUYECKUM aIlllapaToOM; YMEHHE
OOBSICHATH CYIIHOCTb, SIBICHUN, TMPOLECCOB, COOBITHIA, e€1aThb BBIBOJABI H
00001IeHHsI, J1laBaThb ApPryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOOJTHOE BIIaJICHUE MOHOJIOTMUECKOM PEeUbl0, JTOTHYHOCTD U MOCIIEI0BATEILHOCTD
OTBETa; YMEHUE IPUBOIUTH TPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00J1acTH.

OneHka «XOpoII0» CTaBUTCS, €CJIM OTBET OOHAPYKUBAET MPOYHbIC 3HAHUS
OCHOBHBIX TIPOIECCOB M3y9aeMOU MPEIMETHON 00JacTH, OTINYACTCS TIIyOHHON U
MOJIHOTOM PaCKpBITUS TEMBI; BIaJCHUE TEPMHUHOJIOTUYECKUM aIlllapaToM; YMEHHE
OOBSICHATH CYIIHOCTb, SIBICHUN, TMPOLECCOB, COOBITHIA, Je€1aThb BBIBOJABI H
000O1IeHMs, JaBaTh AapryMEHTUPOBAHHBIE OTBEThl, NPUBOIAUTH IPUMEPHI;
cBOOO/IHOE BJIaICHUE MOHOJIOTUYECKOM PEUb0, IOTHYHOCTh U MOCIIEI0BATEIBHOCTD
orBeTa. OJTHAKO JOIYCKAETCs OJIHA - IB€ HETOYHOCTH B OTBETE.

OneHka «yHOBJIETBOPUTENbHO» CTABUTCS, €CIIM OTBET CBHUICTEIBCTBYET B
OCHOBHOM O 3HaHUHU MPOLECCOB H3y4aeMOW MPEAMETHOW 00JaCTH, OTIUYAETCS
HEJOCTATOYHOW TIITyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB TeOpuH; ciab0o cHOPMUPOBAHHBIMM HABBIKAMHM aHajIu3a SIBJICHUH,
IIPOLIECCOB, HENOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI U
OPUBOJUTH TPUMEPBI; HEJOCTATOUHO CBOOOJIHBIM BJIAJICHUEM MOHOJIOTHMYECKON
pEYbIO, JJOTUYHOCTBIO M IOCJIEI0BATEIBHOCTBIO OTBETA. J[OIyCKaeTcs HECKOJIbKO
OLIMOOK B CO/EPKAHUU OTBETA; HEYMEHHE MPUBECTU MPUMEP Pa3BUTHSI CUTYalUH,
IIPOBECTH CBSI3b C IPYTMMHU aClIEKTAMH U3y4yaeMOoM 00J1acTH.

OueHka «HeyI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CIIM OTBET OOHAPYXUBAET
HE3HAHWE TMPOIECCOB H3ydyaeMoOW MpeIMETHOM 001acTH, OTIWYAIOIIUICS
HErNIyOOKMM pAacCKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEeC(OPMUPOBAHHBIMM HAaBbIKAMHU aHalIM3a SIBJICHUM, NPOIECCOB; HEYMEHUEM
JlaBaTh apryMEHTHUPOBaHHbBIE OTBETHI, CIA0bIM BJIaJICHUEM MOHOJIOTHYECKOH Peublo,
OTCYTCTBUEM JIOTUYHOCTU M IIOCJIEN0BATEIbHOCTH. JIOMyCKAIOTCA CEPbE3HBIE
OLLIMOKH B COJEPKAHUM OTBETA; HE3HAHUE COBPEMEHHOM MPOOJIEMaTUKH U3yYaeMOM
o0nacTu.

OneHo4vHblIe cpeacrea aJjist Telcymeﬁ aTrecranum

KonTpoabnas padora 1
Bapuanr 1

1. JansiBekTopnia =2i+ 2J-kub=2i— j+ 3K. HaiiTu 1iiuHbI TPOEKITHit 3THX

BEKTOPOB JIPYT Ha Jpyra.



2. Jlan Bektop p = 2a +3b-5c, rae a, b, C- B3auMHO mepIeHIUKYIIIPHBIC
BekTopa, npuueM (@] =1, |b| =2 u |c| = 3. Haiitu yroa Mexmay BEKTOPOM PH

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

3. Ilpu xakom 3HaueHUU 1 TaHHBIE BEKTOPHI KOMIUTAHAPHBI?
a) a={3,69} b={258} c={1t3}
b) a={58,11}, b={3,57} c={13}.

KounTpoJasnasi padora 2
1. Jloxasats, uro cymma aAjj + BBjj mpeacrasinser co00i KOMIOHEHTHI TEH30Pa

BTOPOI'O paHra, €Cjinu U3BCCTHO, YTO Aij )51 Bij — TCH30PHLI BTOPOT'O paHra, a a

U B — cKaspsl.

2. Jlokazats, uto npousBeaeHue 0ijAjBnCy aBmsercs Bekropom, eciin A. B u

C— BEKTOPEL.

3. B HekoTopoi#l nekapTOBON CHCTEME KOOPAMHAT WU3BECTHO COOTHOIIECHUE
Mij = Ai B jk. I3BecTHO, uTO Aj M Bjk COCTaBIAIOT KOMIIOHEHTHI TEH30pOB [-r0 1

I1-ro panros coorBercTBeHHO. [{oka3aTk, uTo Mijx — TeH30p III-ro panra.

Kpurepuu oieHKkM KOHTPOJIbHOI Pad0ThI

Otmerka "OTan4HO"
B pemenun 1 00bsICHEHUN HET OMNOOK.
XoJ1 peleHus: pauOHaIbHBIN.
Ecnu HeoO6xoaumo, perieHre Npou3BeIeHO HECKOJIbKUMHU CIIOCOOAMM.
JlomyuieHbl OIIMOKY IO HEBHUMATEIBHOCTU (OTOBOPKH, OTHUCKH).
OrmeTka "Xopomo"
1. CyniecTBEHHbIX OIIMOOK HET.
2. Jomnyuiens! 1-2 HecyliecTBEHHbIE OIIMOKH HIIA HEMOJIHOE 00bICHEHHE,
WM UCTIOJB30BaHKe 1 crioco0a nmpu 3a1aHHBIX HECKOJIbKHUX.
Ot1meTtka "'Y10BI€TBOPUTENBHO"
1. JlomnyiieHo He 6oJiee 0IHOM CYIIECTBEHHON OMIMOKH, 3aIICH HETIOJIHBI,
HETOYHOCTH.

W



2. Perienue BHIOTHEHO ¢ OMIMOKAaMH B MaTEMAaTUYECKUX pacyeTax.
Otmerka "HeynoB/ieTBOPUTEIBHO"

1. Pemenne ocymecTBI€HO TONBKO € TOMOIIBIO YUUTENS.
2. JlonmyieHsl CylieCTBEHHbIE OLIMOKH.
3. Pemenue n o0bsiCHEHHE MOCTPOEHBI HE BEPHO.

TecTOBBIA KOHTPOJIb

1. Haifti MOZyJIb HAIIPSKEHHOCTH dIIEKTpUuecKkoro noius B Touke (1, 1, 1), ecnu
NOTEHIMAl paBeH (X?-y2+72).

a)1 6)-1 B) V12 1) V2

2. HaliTu npoeKLUIo Ha OCh Z HANPSKEHHOCTH JJIEKTPUYECKOTO HOJIS B TOUKE
(1, 1, 1), ecnu moTeHman paseH (X2y?z?).
)2 6)2 B)1 1)-1

3. Hatitu moTok mosnst T 4epe3 moBepXHOCTh c(Ppepbl SAMHNYHOTO PaRycCa.
a)l 0)3 B)4n/3 1) 4n

4, HaliTu MOTOK MOJISL P 4epe3 MOBEPXHOCTH C(hephl SAMHIUIHOTO paryca.
(Bekxtop p mmeet kKoMIoHEHTHI (X, Y, 0).)
a)2 0)1 B)8n/3 r)4n/3

5. Beruucaurs div zr.
a)3 0)4z B)3z 1)z

6.Bsrauciuts div(dsin(kr)), rae d, kK = const, F(X, Y, z)
a)3 6) (dk)cos(kr) B) cos(kf) 1) (dk)

7. Berunciaurte rOt(CTSin(IZF)) , TIIE d, k = const, r(x,y,z)
a) 0  6) [kd]sin(kr) B) —[kd]sin(kF) r) [kd]cos(kF)

8. Haittu nmpkyssmmto monst a(F)(X—z,Y + 2X — 2, X+ Y) 10 OKPYKHOCTH
CIMHUYIHOTO pajnyca ¢ IEHTPOM B Hadaje KOOPIUHAT, JISKAIIEH B TNTOCKOCTH

(v.2).
a)3 0)1 B2t 17

Kpurepuu oieHkn TecTOBBIX padoT

Ormerka "Otanuno"



Brimmonaeno 86-100 % 3amanuin
Ormerka "Xopomo"

Brmonneno 75-85 % 3amannii
Ot1meTtka "Y10BI€TBOPUTEIHHO'"

Brimonneno 61-74 % 3amanunii
Ormerka "HeynoBieTBopureabHO"

Brmonneno menee 61% 3amanui

KOHTPOJIBHBIE BOITPOCHI K npoMeXyTOYHOM OLleHKe 3HaHUM

1. Kak BBINOJIHAIOTCS JMHEIHBIE onepauy HajJ BekTopamu? KakoBbl cBOWCTBa
ATUX OIIEPALI?

2. Kakme BeKTOpa HaA3bIBAIOTCS JIMHEHHO 3aBHCHUMBIMH, a KaKWe€ JIMHEHHO
HE3aBUCUMBIMU?

3. Uro Takoe 6asuc? Kakue BekTopa 00pa3yroT 0a3uc Ha IJIOCKOCTH U B
MPOCTPAHCTBE?

4. Kakoii 6a3uc Ha3bIBaIOT 1€KAPTOBBIM?

5. Uro Takoe KOOpaAUHATHI BEKTOpA?

6. Urto Ha3pIBaeTCs CKaJsIpHBIM TIpOU3BeAeHUEM BeKTOpoB? KakoBbl ero
cBoiicTBa? [l perieHus Kakux 3a/1a4 1 Kak OHO MOKET OBbITh UCIIOIb30BaHO?

7. UYro Ha3bIBaeTCs BEKTOPHBIM IpOU3BeleHHEM BeKTOpoB? KakoBbl ero
cBoiicTBa? J{J1s1 pelieHus Kakux 3a7a4 1 Kak OHO MOKET ObITh UCIIOJIb30BaHO?

8. Urto Has3bIBaeTCid CMEUIAaHHBIM IPOU3BEACHHEM BeKTOpoB? KakoBbl ero
cBoiicTBa? J{J1s peleHus Kakux 3a7a4 1 Kak OHO MOKET ObITh UCIIOJIb30BaHO?

9. 3anmmmTe B BEKTOPHOW M KOOPAMHATHOM (hOPMAaXyCIIOBHSI KOJUTMHEAPHOCTH,
OPTOTOHAJIBHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

10. Ilpsimast THMS Ha TUIOCKOCTH, €€ 00IIIee ypaBHEHHE.

11./laiiTe MOHSATHE HOPMAJIBHOTO M HAMPABJISAIOLIETO BEKTOPOB MPAMON Ha
MJIOCKOCTH, YTIOBOTO KO PHUIIUEHTA.

12. 3anumure pa3nuyHble BUABI NMPSMOM M YKaKUTE T€OMETPUUYECKHM CMBICI
[IapamMeTPOB YPABHEHUS.



