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Abstract

The work program of the discipline "Oscillations and Waves" was developed for the 3rd
year undergraduate students in the area of training 03.03.02 "Physics", the profile
"Fundamental Physics" in accordance with the requirements of the OS VO FEFU Ne312-
13-235 in this direction.

The discipline "Oscillations and waves" refers to section B1.VV.DV.1 of the disciplines
for choosing the variable part of the curriculum.

The total complexity of the discipline is 5 credits, 180 hours. The curriculum provides
lectures (36 hours), practical classes (36 hours) and independent work (72 hours).
Discipline is implemented in the 5 semester of the 3 course.

For the development of this discipline, knowledge and skills of the learner, acquired as a
result of mastering the courses, are necessary: "Mathematical analysis™, ""Theoretical
mechanics", "Methods of mathematical physics".

Purpose:

The main objective of the course is to study the basic principles of the theory of
oscillations and waves and its applications to solving problems of theoretical physics and
sea physics. Familiarity with the theory of oscillations and waves is a necessary element of
modern education of a student specializing in theoretical physics and geophysics.

Tasks:
Provide general ideas about a unified approach to the study of oscillations and waves of
different nature.
Consider free and forced oscillations in systems of coupled oscillators.
Consider oscillations in ordered structures and a transition to the equations of linear waves
in a continuous medium with dispersion.

Study the properties of small amplitude waves in various media and outline approaches
to solving nonlinear problems. Consider the simplest nonlinear equations and their
solutions. Determine the basic properties of waves caused by nonlinearity, investigate the
combined effect of nonlinearity and dispersion.

For the full development of the content of the discipline, students must have prior
competencies:

The ability to use basic theoretical knowledge of the fundamental sections of general and
theoretical physics for solving professional problems (OPK-3)

As a result of studying this discipline, students form the following general cultural /
general professional / professional competencies (elements of competencies).

The code and the wording of the competence Stages of formation of competence

PC-1 -the ability to use specialized knowledge in the field of physics for the development
of specialized physical disciplines. He knows the features of oscillatory movements of
various nature and understands the unity of oscillatory and wave movements.

Form of final knowledge control: exam.



AHHOTAIIUA

Pa6ouas nmporpamma y4ueOHo# nucturumnbl «KoneOanust 1 BOJTHBI» pa3paboTaHa s
CTyIeHTOB 3 Kypca OakanaBpuara 1o HarpaiieHuto noarotoBku 03.03.02 «Puzukay,
npoduns «PyHnameHTanbHas pusnka» B coorBeTcTBuu ¢ TpedoBanusmu OC BO JIBOY
Ne312-13-235 mo qaHHOMY HaIpaBJICHUIO.

HNucuuminna «Konebanus u BoaHb oTHOCATCA K pasaeny b1.B.JIB.1 qucuumiun no
BBIOOPY BapUAaTUBHOW YaCTH Y4EOHOTO IJIaHa.

OO61ast Tpy10€MKOCTb JUCHUILIMHBI COCTABISET S 3a4€THHIX enuHull, 180 yacos.
Y4eOHBIM IUIaHOM TPETYCMOTPEHBI JICKIIMOHHbBIE 3aHATH (36 yac.), MpaKTHUECKUe
3aHsATUA (36 Yac.) U camocTosATeNbHas padoTa (72 yaca). Jlucuurinia peam3yeTcs B 5
ceMecTpe 3 Kypca U 3aBEpIIaeTCs SK3aMEHOM.

J171st OCBOEHUS TaHHOM TUCIMIUIMHBI HEOOXOIMMBI 3HAHUS U YMEHUS
o0Oyyarolerocs, NpuoOPETEHHbIE B Pe3yJIbTaTe OCBOEHUSI KypCcOB: «MaTreMaTu4ecKuid
aHanu3y, « TeopeTnueckas MeXaHUKa», «MeToabl MATEMaTUYECKOU (PUBUKNY.

Hean:

OcHoBHas 11eJ1b Kypca COCTOUT B U3YYEHUU OCHOBHBIX MOJIOKEHUM TEOPUHU KOJIeOaHUM U
BOJIH U €€ MPUJIOKEHUH K PEIICHUIO 3a]1a4 TEOPETUUeCKON (DU3UKU U (PU3UKHU MOPSI.
3HAKOMCTBO C T€OpUEH KOoJeOaHUI U BOJIH SIBISETCS HEOOXOAUMBIM AJIIEMEHTOM
COBPEMEHHOT0 00pa30BaHusl CTYIE€HTA, CIEHUATU3UPYIOIIErocs B 00J1aCTH TEOPETUYECKON
(bu3UKY U TeOPU3UKH.

3anauu:
JlaThb o01ue npecTaBaeHus 0 €IMHOM TOIXO0/1€ K U3YUYEeHHIO KOJieOaHUi U BOJTH
Pa3IUYHOM TPUPOLBI.

PaCCMOTpCTB CBO6OI[HBI€ W BBIHYKACHHBIC KoeOaHusI B CUCTEMAX CBSA3aHHBIX
OCHUJIIIATOPOB.

PaccmoTpeTs ko1e0aHus B YIIOPSAIOUYCHHBIX CTPYKTYpaX M MEPeXoj] K ypaBHCHHUSAM
JIMHEWHBIX BOJIH B CIUIOIIHOM CPEAE C TUCIICPCUEH.

N3yunth CBOMCTBA BOJIH MAJIOW aMIUIUTY/bI B Pa3JIMYHBIX CPEIAaX U HAMETUTh MOJAXOAbI K
PELLICHUIO HEJTMHEWHBIX 3a1a4. PacCMOTpeTh IpOCTENIINE HETUHEUHBIE YPABHEHUS U UX
pemeHns. OnpenennTb OCHOBHBIE CBOMCTBA BOJIH, BBI3BAHHBIC HEJIMHEWUHOCTBIO,
HCCJIEN0BATh COBMECTHOE BIIMSIHUE HEJTUHEWHOCTU U TUCIIEPCUU.

JUJ1s1 TOJTHOLIEHHOTO OCBOEHUS COJEPKAaHUS TUCHUIUIMHBI CTYACHTHI T0JKHBI 0071a1aTh
MpeBApUTENbHBIMU KOMIIETEHIIUSIMU: CLIOCOOHOCTBIO UCTIOIb30BaTh 0a30BbIe
TEOpEeTHUYECKHUE 3HaHUS (PyHIaMEHTaIbHBIX Pa3esioB 00IIel U TEOpeTUYECKOr (PU3nKU
s peneHus npodeccrnoHanbHbIX 3anau (OITK-3)

B pe3ynbraTe n3yueHus: JAHHON NUCHUIUTMHBI Y CTYJEHTOB (DOPMHUPYIOTCS CIEAYIOINE
oOmeKkynbTypHBIe/ o0mIenpodeccrnoHaibHbie/ MPodhecCHnOHATBHBIC KOMITETCHITHH
(371eMEHTBI KOMIIETEHITUH ).



Konn Otansl GOPMHUPOBAHHS KOMIIETEHIIUU

(bopMyaupoBKa

KOMIETCHIIUU

[1K-1 Oco0eHHOCTH KOJIEOATEIbHBIX ABMKEHUN
Croco6HOCTD 3HaeT Pa3IMYHON MPUPOIbI U IOHUMAET EUHCTBO
UCIIOJIb30BaTh K0JIE0ATEJIbHBIX U BOJHOBBIX JIBUKEHUH.
CHELMATTU3UPOBAHH

bIC 3HAHUS B
obsacTu PU3HKU
JUTSL OCBOCHUS
pOGUITBLHBIX
buznyecKnx
TUCITUTUTAH

[IpuMeHATh METOABI MATEMATUYECKON U
YwMmeer TEOPEeTUYECKON (DU3UKHU K PEUICHUIO 3a/1a4
TEOpUU KoJIeOaHUH U BOJIH.

MetonamMu pU3HIECKOTO MOJICTUPOBAHUS
Brnaneer | mpoueccoB, MPOUCXOIAIINX B pEaTbHBIX
CHUCTEMaX.

Jlns  dbopMupoBaHMsI BBIIIEYKA3aHHBIX KOMIIETCHIIMH B paMKax JUCHUILIMHBI
«Konebanusi u BOJIHBD» MPUMEHSIIOTCS CJIEAYIOIIME METOAbl aKTUBHOTO/ MHTEPAKTUBHOTO
OoOy4eHHUs: TUCKYCCHUU BO BpPEMs MIPAKTUUYECKUX 3aHATUH IO MOBOIY Pa3IUYHBIX CIIOCOOOB
MOJYYEHHS] PEUICHUH HEKOTOPBIX 3aJady C IMPUBICUYCHHEM OIIOHEHTOB W3 YHCIIA
CTYJICHTOB, COBMECTHOE 00CYK/IeHHE (DU3UIECKOTO CMBICIIA PEIIICHUM.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
Pa3nean |. JIuneiinbiii rapmonnyeckuii ocumuiaTop. CBsi3aHHbIE OCUMJLJIATOPDI.

Tema 1. Ilpumepsl KoJie0aHMi BOJIM3HM IOJIOKEHHUS PABHOBECHSI B CHCTeMax
pasaudHoii mnpupoabl. CB0O0OAHBIE W BbIHYK/ICHHbIE KOJe0AHUA JIMHEHHOIO
ocuuIATOpa (4 yaca).

JIBa mpumepa. Pa30Bbld MOPTPET OCUWLIATOpa. Pe3oHaHc. 3aryxaHue W TMOTEpHU
SHEPTHUH.

Tema2.Kosiebanusi B cucTemMe ABYX CBSI3AHHBIX OCHHJLJISITOPOB. (2 yaca)

Hcxonubie ypaBHEHHs ¥ CBOOOIHBIE KOoJieOanusl. [[eficTBre BHEIIHEW CHUJITBI.

Tema 3.Kosebanust B ynopsinodeHHbIX cTpykrypax. Ilepexox k cruiomHoi
cpene. (4 yaca.)

Konebanus mnenoukn ocumuisiTopoB. [lepexosq K OZHOMEpPHOM CIUIONIHONM cpefe.
Bpemennas u npoctpancTBeHHas aucrepeusi. Pezonanc. KBaznuactunpl.

Tema 4. BosHbI MasI0ii aMIIMTyabI. (4 Yaca).

VYpaBHEHUS TUAPOMEXAHUKU. 3BYKOBBIE BOJHBI. BHYTpeHHUE BOJIHBI B OKEaHE.
['paBuTaIMOHHBIE BOJIHBI HA BOJIE. BOJIHBI B CBEPXTEKYUEH KUAKOCTU. BOJHBI B IUIa3me.
@da3oBas U IpyIIoBas CKOPOCTh.

Tema 5. JHeprusi 1 UMNYJIbLC BOJIH. (2 Yaca)

IlepeHoc ycpeaHEHHON IUIOTHOCTU SHEPTUU B Aucrieprupyromei cpeae. [InmotHocTs
SHEPTUH JIEKTPOMATHUTHOTO MOJIA. MIMITyIbC BOJTHOBOTO MakeTa.



Tema6. [TapameTpuyeckne cucTeMsl. (2uaca)

[Tapamerpuuecknit pe3zonanc. Teopema @ioke. YpaBHeHne Marbe. BonHbl B
IIEPUOANYECKUX CTPYKTypax.

Tema7. AnuadaTudyeckue HHBaAPUAHTHI. (24aca)

BKb mnpubnmxenne u aguadaTHUYECKMe HHBAapHaHTBl. METOJ TIeoMEeTpHYECKOU
ONTHKH.

Pa3nen 11. Kosie0anus 1 BoJITHBI B HEJIMHEHHBIX CHCTEMAX.

Tema 1HenuHeHbIi ocmiasaTop. (44yaca)

[Ipumepsl  HeMMHEWHBIX  cucTeM.  HenuHelHbld  pe3oHaHc.  Pe3onaHcHoe
B3aMMO/ICHCTBUE OCUUIUISITOPOB.

Tema 2. Hesiuneilinble runepooiudeckue BOJHbI. (649acoB)

VYpaBHenue coxpanenus. 3ameHa Koyna-Xonga. @opMupoBaHue yIapHOU BOJIHBI.
BousHbI Ha MeIIKOM BOJIE.

Tema 3. YpaBuenue Kopresera-ge Bpuza. B3aumoaeiictBue BoJIH.(64acoB)

CoBMeCTHBIN y4eT HEIMHEMHOCTH U aucniepcun. YpasHenue KnB. Crannonapasie
peuienusi. Bonasl Ctokca. BzaumoiericTBre BOJH.

II. CTPYKTYPA Y COAEP)KAHUE NPAKTUUYECKOHN YACTHU KYPCA
IpakTuyeckue 3ansTus (36 yac.)

3ansTue 1. @a3oBble NOPTPETHI. (24aca)
JIuHeiHas cuctema ¢ OTTAJIKUBAIOIIECH CUJION
@®a30BbIi NOPTPET C YUETOM 3aTyXaHHS
3ansrtue 2. Teopus nucnepcuu. (44aca)
Jlusnextpryeckass MPOHULAEMOCTb..
CucreMa OCHMIUISITOPOB € 3aJJaHHBIM 3aKOHOM pacrpeeicHusl.
3ansaTue 3. YnopsiioueHHbIe CTPYKTYPbI. (44aca)
[{emouka MarHUTHBIX CTPEIIOK.
[lenmouka OIMHAKOBBIX MasiTHUKOB.
3ansitue 4. Cnoco6 moyryuyeHust JUCIEPCHOHHOT0 COOTHOIIEeHHs (2 4vaca)
BoiHbBI B 0THOMEPHOM pE30HATOPE.
3ansitue 5. Bosinbl B okeaHe. (44aca)
YpaBHeHUs B MPUOTUKEHUN OMETa-TIJIOCKOCTH.
Bosnnsr Poccou.

3ansaTue 6 Ilepenoc 3neprum. (4uaca)
DJICKTPOMArHUTHOE IOJI€ B CPEJIe C IUCIICPCHEH. ).
BomaHbI ¢ OTpUIIATETBHON SHEPTUEN.

3ansarue 7. Heqmueiinbie cucteMbl B ()a30BOM NPOCTPaHCTBe. (44aca).
CtpyKkTypHasi yCTOWYHMBOCTh IMHAMUYECKOU CUCTEMBI.



budypkanus nepuoanuecKux JBUKCHUI.

3ansaTue 8. Pe3onancHoe B3aumMoaeiicTBHE OCUM/LIATOPOB. (44yaca)
Tpu ocoyutATOpa ¢ KBaAPATUYHOW HEJIMHEMHOCTBIO

3ansaTue 9. CroxacTuyeckasi THHAMHKA MPOCTHIX cucTeM(69acoB)
OBosmonus $pazoBoro 06beMa Mpyu HATHUYUU HEYCTOMUYNBOCTH
BO3HUKHOBEHHE CTPAHHBIX ATTPAKTOPOB.
[TonsiTre 0 camoOpraHu3aIuy.

JlaGopaTopHbie padoThI He NMPexyCMOTPEHBI

I1l.  YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLHINXCA

CamocrositenbHass pabora mno jucuuiiuHe «Teopus (a30BBIX  MEPEXOJIOBY
3aKJII0YAETCS B IMOATOTOBKE K IPAKTHUYECKUM 3aHATHSIM B COOTBETCTBUU C HUX
IpOrpaMMOu.

VY4eOHO-MeToANYECKOE 00ECIIEYEeHHE CAMOCTOSITEIbHOM paboThl 00YyYarOIIUXCS 10
mucuuiuHe «Konebanus u BogHBD npeacTaBieHo B [Ipunoxenun 1 v BKiIrodaer B ceOst:
[Inan-rpaduk BBINOJHEHHUS] CaAMOCTOSITENILHOM pPabOTHI MO AMCLUUILIMHE, B TOM YHCIE
IIPUMEPHBIE HOPMBI BPEMEHHU Ha BBIIIOJHEHUE 0 KAXI0MY 33JJaHUIO;

XapakTepucTuka 3aJaHuil IJIi CaMOCTOSITEIbHONW pPabOThl CTYACHTOB M METOJIUYECKUE
PEKOMEHJAllMU IO UX BBINOJHEHUIO;

TpeOGoBaHus K MPEACTABICHUIO U OPOPMIIEHUIO PE3YIHTATOB CAMOCTOSTEIBHOM PaOOTHI;
Kpurepuu oLleHKN BBITIOJHEHUS CAMOCTOSITENIbHOU PaOOTHI.

IV. KOHTPO.JIb JOCTHKEHHU LEJEN KYPCA.

OneHouHble CpEeCTBa -
KonTponupyemsi HaMMEHOBaHUe
No OHTPOIHMPYCMBIC Kons! 1 3Tamnsl
i MoyIu/ pas3jensl / O — - [IpomexyTou
TE€MbI JUCIUILINHBI pMHp . yI Hasg
KOMIIETEHIIUN KOHTPOJIb
aTTecTanus
. Pazgen L. 3Haer
JIuneiinbIit
rapMOHMYECKUN YMmeer
OCLIUJLIATOP. [K-1 VO-1 Bomnpocsl k
1 3auety Ne (1-
CBsi3aHHBIC (cobecenoBanue) 2)
OCHUJUISITOPBI Bnaneer
Temal
2 Paznen L. I1K-1 3Haer vVO-1 Bompocs! k




JIMHeHHbBII
rapMOHUYECKUI
OCLIMILIISATOP.
CBs3aHHEIC
OCITUJUIATOPBI
Tema2-3

VYwmeer

Bnaneer

(cobecemoBanme)

3auery Ne (3-
4)

Pazmen 1.
JIMHEHHBIN
rapMOHUYECKUI
OCLIMILIISATOP.
CBs13aHHBIE
OCIUJUISITOPBI
Tema4-5

I1K-1

3Haer

VYwmeer

Bnaneer

VO-1
(cobecemoBanme)

Bomnpocsl k
sKk3aMeHy Ne

(5-6)

. Pazmen .
JIMHEHHbII
rapMOHUYECKUI
OCIIHILIISITOP.
CBs13aHHBIE
OCITUJUIATOPBI
Tema6-7

[1K-1

3Haer

VYmeer

Bnaneer

YO-1
(cobecenoBanme)

Bomnpocsl k
sK3aMeHyNe

(7-8)

Pazgen I1.
Konebanus u
BOJIHBI B
HEJIMHEUHBIX
CHCTEMax
Temal

[1K-1

3Haer

VYmeer

Bnaneer

VO-1
(cobecenoBanue)

Bomnpocsl k
aK3ameHy Ne

(9-10)

Pazgen I1.
Konebanms u
BOJIHBI B
HEJIMHEHHBIX
CHCTEMAax
Tema2

[1K-1

3Haer

VYmeer

Bnaneer

VO-1
(cobecenoBanue)

Bomnpocsl k
sK3ameHy Ne
(11-12)

Pazgen I1.
Konebauus u
BOJIHEI B
HEJIMHEHHBIX
CHCTEMAX
Tema3

[1K-1

3HaeT

VYmeer

Bnaneer

YO-1
(cobecemoBanue)

Bormpoc
sK3ameHy Ne

(13)

OLICHKU 3HAHUW, YMEHUM,

MGTOI[I/I‘-IGCKI/IC MarTcpualibl, 4 TAKXC KPUTCPUHU MU I10KA3aTCIIU HGO6XOI[I/IMBIG pIn) b

HAaBBIKOB U XapakTepHU3ylolue dTanbl (HOpMHUPOBAHUS




KOMIIETEHIIUH B MPOLECCE OCBOEHMsI 00pa30BaTEIbHOM MPOTrpaMMbl IPEICTaBIECHBI B
[Ipunoxenun 2.

V. METOIUYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJINHBI

JIekiMOHHBIE 3aHATHS OPUEHTHPOBAHBI HA OCBELICHUWE BBOJHBIX TEM B KaKIbIM
pas3zmen Kypca U INPU3BAaHBl OPUEHTHMPOBATH CTYICHTOB B IpEIJIaracMoM MaTepHalle,
3QJI0KUTHh HAay4YHbIE M METOJIOJOTMYECKUE OCHOBBI [ JAJBHEHIIEH CaMOCTOSTEIBHOU
paboThI CTYIEHTOB, IO3TOMY MOCELEHHUE JIEKLIUN KpaiiHe He00X01UMO!

BaxHoil sBnsieTcss camocTosATenabHas pabota mo Kypcy. B xome 3Toi paboThl
HEOOXOUMO TIIATEIbHO M3YyYUTh TEOPETUUYECKUH MaTepual U CUCTEMaTU3UpPOBATh
OCHOBHBIE (DOPMYJIBI, KOTOPBIE MOTYT OBITh MCIOJIb30BaHbI NIPU PELICHUH MPAKTUYECKUX
3a1ad4.

Mertoauyeckue yka3aHus 10 caye 3a4era.

3adeTsl NPUHUMAIOTCA BEAyLIMM IpenoaaBareneM. Bo BpeMs IpoBeeHUs 3adeTa
CTYJE€HTBl MOTYT TIOJIb30BaThCsl paboueld NporpaMMol y4yeOHOM  JUCUUIUIMHBI,
COOCTBEHHBIMH KOHCIEKTaMH, MOATOTOBICHHBIMU MPU BBIMOJHEHUU CAMOCTOSITEIbHON
paboThl, a TaKXe, C pa3pelieHUs MPENnoAABaTENs], MPOBOMISIIIETO 3a4YET, CIPaBOYHOU
JUTEpaTypod H  JAPYTrUMH  MOcoOusiMH  (yuyeOHUKaMH, Y4YEOHBIMH  TOCOOHSIMU,
PEKOMEHOBAaHHOM JIUTEPATypPOH U T.I1.).

CTyneHT, He COIJIaCHBIM C BBICTABJICHHOW OLEHKOW, MMEET MpPaBO B TEUCHHE
cienyromero pabodero AHS MOAATh 3asBJICHHE, corjacoBaHHoe ¢ pykoBoguteraem OOII,
Ha ums aupektopa [konsl (punmana) ¢ mpockboOl 0 mepecaaue dK3aMeHa KoMuccuu. B
ciydae 000CHOBAHHOCTH TOJaHHOTO 3asBiieHus aupekTop lllkomnbl cozmaer komuccuio B
cocTaBe He MeHee 3 TpodUIBHBIX MpenojaaBaTesield MO0 COOTBETCTBYIOLIEH Kadempe.
OueHka, MOJMydYeHHash CTYJEHTOM BO BpEMSl MEpEecHauyd 3avyeTa KOMHUCCHH, SBISIETCS
OKOHYATEJIbHOM.

VI. CHUCOK PEKOMEHJIOBAHHOM JUTEPATYPBHI.

[EN

. Ayonumes FO.H. Kone6anue u Bonubl. —CI16: M3natensctBo «Jlanby, 2011, 384 c.

2. M..PabunoBny, J[.N.TpyOeukos.-BBegenue B Teopuro KoneOaHUW U BOJH.-M.:
Hayxa, 1984.-432 c.

3. I'ypbato C.H., Pygenko O.B., CaBuueB A.W. BonHbl U CTPYKTYphl B HEIMHEHWHBIX
cpenax 6e3 nucnepcuu. duzmatiut, 2008r.

4. Jlanna I1.C. Henunetinble kojie0anusa u Bonabl. M. URSS, 2010r.

5. 'anonoB-I'pexoB A.B., Hexopkun B.M. Henuneitnpie Bosnbl. WM3n. Huxuwmit
Hogsropona, UT1®,2003r.

6. Bunorpanosa M.b., Pyaenko O.B., CyxopykoB A.Il. Teopus noss. - M.: Hayka, 1979,

383 c.: U



7. YuzeM [Ix. JIuHeitHble ¥ HeIMHEWHBIE BOIHBL. - M.: Mup, 1977, 623 c.: Un.

8. Pynenko O.B., Conysn C.H. Teopernyeckue OCHOBBI HEJIIMHEWHOM aKyCTHUKH. - M.:
Hayxa, 1975, 287 c.: 1.

9. Hayroneubix K.A., OctpoBckuii JI.A. HennHeliHble BOJIHOBBIE MPOLECCHl B AKYCTHKE.
- M.: Hayxka, 1990, 235 c.: U

10. bpexosckux B.W. Bonnsl B ciouctsix cpenax. - M.: Hayka, 1973, 343 c.: Un.

11. bennokons B.W., Pe3nnk b.JI. BBenenune B Teopuro BOnH. - BnaamBoCTOK, M3A-BO
ABI'Y, 77 c.: 1983r.

JlononHuTENbHAS IUTEPATYPA.

12. JJannmay JI.J1., JIudpmun E.M. I'mapoaunamuka. - M.: Hayka, 1986, 736 c.: 1.

13. Jlanmay JI.J., Jludmmn E.M. Teopus ynpyroctu. - M.: Hayka, 1965, 203 c. Wn.

14. UcakoBua M.A. O6mias akyctuka. - M.: Hayka, 1973, 496 c.: Uan.

15. ®usnueckass akyctuka (moa pen. Y.Mnazowa). Ilep. C anrn.; mnoa pen.
JI.JI.Po3en0Oepra. - M.: Mup, 1966, T. 1, Y. 2, 582 c.: Un.

16. Henuneiinbie Bonubl (mox pen. C.JleitboBuua u  A.Cubacca). Ilep. C anrm.
A.B.I'anonoga, JI.A.OctpoBckoro. - M.: Mup, 1977, 319 c.: Un.

Anexkmponnwvie pecypcol

Linear and nonlinear waves
http://www.scholarpedia.org/article/Linear_and_nonlinear_waves

Linear and Nonlinear Waves, University of St Andrews
http://www-vortex.mcs.st-and.ac.uk/~chuong/MT4005/index.html

[Ipu ocymecTBiennr 00pa30BaTENLHOTO Tpoliecca CTyACHTaMH U TPodheccopcKo-
MPEMNO/IaBaTeIbCKUM COCTaBOM HCIIOJIB3YETCSl CIEMYIoIee MPOrpaMMHOE OOECIICUCHHE:
Microsoft Office (Excel, PowerPoint, Word u 1. m), Open Office, mporpammuoe
obecrieueHune MEKTPOHHOTO pecypca caitta JIBOY, sximtouas ObC JIBOY.

IIpu ocymectBieHurn 00pa30BaTEIBLHOIO Mpolecca CTyACHTaMU U TPOdecCcoOpCcKo-
MPEnoAaBaTeIbCKUM COCTAaBOM MCIOJIB3YIOTCS Cleayrone HHHOPMAIMOHHO CIIPABOYHbIC
cuctembl: ObC JIBOY, 0ubanotexu, pecypchl U HOPTaibl IO €CTECTBO3HAHUIO.

VIl. MATEPUAJIBHO-TEXHUYECKOE OGECHHEYEHHUE AUCHUIIJINHBI

HanmvenoBanwue npenmeTa, HanmeHnoBanne 000pyI0BaHHBIX YIEOHBIX KAOMHETOB, OOBEKTOB IS
Ne ri/mm JMCIMTUTUHBL (MOJTYJIs) MIPOBE/ICHUS IPAKTHYECKUX 3aHSITHI C IEPEeYHEM OCHOBHOTO
B COOTBETCTBHU C y4COHBIM ILJIAHOM obopynoBaHus

MynsTumenuitnas ayauropus: Kopmyc L, aya. 534

1 |k
OneOaHHA 1 BOTHL Tpoexrop 3-chip DLP, 10 600 ANSI-m, WUXGA 1 920x1 200 (16:10)




PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ a11. ipuBogom;
KperuieHne HactenHo-norono4ynoe Elpro Large Electrol Projecta;
npodeccuonanphas XXK-manens 47", 500 Kn/m2, Full HD M4716CCBA
LG; noacuctema BUIGOMCTOUHUKOB JoKyMeHT-kamepa CP355AF
Avervision; nozicucremMa BuI€OKOMMYTAIUH; ITOJICUCTEMA
ayJMOKOMMYTAIMH ¥ 3BYKOYCHJICHHST; TIOJICHCTEMa HHTEPaKTHBHOTO
ynpasienus; oecripoBosnbie JIBC obecrieuens! cucteMoit Ha 6a3e To4eK
nocryma 802.11a/b/g/n 2x2 MIMO(2SS).

Konebanust 1 BOIHBI

Mynetumenuitaas ayautopus: Koprye D, ayn. 537

IMpoextop 3-chip DLP, 10 600 ANSI-mv, WUXGA 1 920x1 200 (16:10)
PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ a11. puBoaoM;
KperuieHne HacTeHHo-TiotosiouHoe Elpro Large Electrol Projecta;
npodeccnonansras XK-nmanens 47", 500 Kn/m2, Full HD M4716CCBA
LG; noacucTemMa BHICOMCTOTHUKOB TOKyMeHT-kamepa CP355AF
Avervision; moicucTeMa BUICOKOMMYTAITUH; TIOJICHCTEMA
AYAUOKOMMYTAIlMU U 3BYKOYCUJICHHUA; TOJACUCTEMA NHTCPAKTUBHOT'O
ynpaeienus; oecnpoBosnbie JIBC obecrniedeHsl cucteMoii Ha 0a3e ToYek
gocrymna 802.11a/b/g/n 2x2 MIMO(2SS).




IIpunoxenue 1 k padoyeil nporpaMmme y4eOHON AUCHUTITTHHBI

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEIKICHUE
Bricmrero npogeccrnoHaabHOro 00pa3oBaHMs
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(IBOY)

IIKOJIA ECTECTBEHHBIX HAYK

VIIl. YYEBHO-METOJUYECKOE OBECINIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLINXCA

ITo mucuninne «Koje0anus 1 BOJTHBD)
Hanpagsienue noaroroBku 03.03.02 ®uzuxa
®opMa MOArOTOBKYU 0YHASA

BaaauBocTok
2017



Ilnan-rpadguk BHINOJHEHHSI CAMOCTOSITE/IbHOI padoThl M0 TUCHUILINHE

Ne Jara/cpokn Bun IIpumepHbie ®opma KOHTPOJIA
BBINIOJIHCHUSA CaMOCTOSTEILHOM HOPMBI
n/n padoThI BpeMeHH Ha
BbBIINTIOJIHCHUC

1 1-3 senens IToaroroBka x 9 yacoB VO-1
MPaKTHUYECKUM (cobecenoBanue)
3aHSATHSIM

2 4-6 nenens [ToaroToBka kK 9 yacom YO-1
MIPaKTHYECKUM (cobeceoBanue)
3aHATHSIM

3 7-9 nenens IToaroroBka k 9 yacoB YVO-1
IIPAKTUYECKUM (cobeceoBanue)
3aHATHSIM

4 10-12 uenens IToaroroBka K 9 yacos VO-1
MIPaKTUYECKUM (cobeceoBanue)
3aHATHSIM

5 13-15 nenens [ToaroroBka k 9 yacon [1P-4(pedepar)
IPaKTHYECKUM
3aHATHSIM

6 16-18 nenens [ToaroroBka k 9 gacos [TP-4(pedepar)
PAKTUYECKUM
3aHATHSIM

XapakTepucTHKA 3aJaHUH JISI CAMOCTOATEIbHOI PadoThI CTYICHTOB U
METOANYECKHEe PEKOMEHIALMH 110 UX BbINOJIHECHUIO

CamocrosiTenbHas paboTa MOMOraeT CTyAeHTaMm:
Ognademv 3HAHUAMU:

Urenue TekcTa (yueOHMKa, IEPBOUCTOYHUKA, JOMIOTHUTEIILHON JIUTEPATyphI U T.11.);
CocraBneHue IUIaHa TEKCTa, rpapuyeckoe H300paXKeHUe CTPYKTYpbl  TEKCTa,
KOHCIIEKTUPOBAHHUE TEKCTA, BHIMHUCKHU U3 TEKCTA U T.J.;
PaboTa co cripaBOYHMKaMU U JAp. COIPABOYHOM JIUTEPATYpOil;
Hcnonbs30BaHne KOMIBIOTEPHOM TEXHUKU U VIHTEpHETA U 1Ip.;

3axpennamo u cucmemamu3upo8ams 3HAHUA:
PaboTa ¢ KOHCIIEKTOM JICKIIHH;

OOpaboTka TekcTa, MOBTOpHAas paboTa HaA Y4YeOHBIM MaTepuajoM Y4eOHHUKa,

IIEPBOMCTOYHUKA, TOMOJHUTEIBHON JIUTEPATYPhl, Ay THO U BUAECO3AIIACEN



CamocTosiTenbHass padoTa MOKET OCYIIECTBISATHCS UHIAMBHUAYAJIbHO WU TPYIIIaMU
CTYyJICHTOB B 3aBUCHUMOCTU OT II€JIM, 00bEMa, KOHKPETHOM TEMATUKU CAMOCTOSTEIbHOU
paboThI, YPOBHS CIIOKHOCTH U YPOBHSI YMEHHI CTYICHTOB.

KoHTpons  pe3ynbTaTOB  CaMOCTOATENbHOW  pabOThl  CTYJEHTOB  JIOJKEH
OCYIIIECTBIISTLCS B TIPe/esiax BPEeMEHH, OTBEACHHOTO Ha 00s3aTeIbHBIC yUeOHBIC 3aHATHUS
U BHEAYJAUTOPHYIO CaMOCTOATENbHYI0 pabOTy CTYJEHTOB IO JUCUUILIUHE, MOXKET
IPOXOJIUTh B MUCbMEHHOM, YCTHOM UM CMEIIaHHOU (popme.

CamocrosiTeibHasA pad0oTa HA JIeKIHMH

CnyliaHve W 3amuch JIEKIUH — CIOKHBIA BUJ BY30BCKOW ayIUTOPHOU pabOTHI.
BuumartenbHOe ciyliaHhie M KOHCIEKTHUPOBAHUE JIEKIMI MpeAnojaraeT UHTEHCHUBHYIO
YMCTBEHHYIO JESATEIbHOCTh CTyAeHTa. KpaTkue 3amucu JeKiuii, X KOHCIEKTHUPOBAHUE
MOMOTaeT YCBOUTh y4eOHbIH Marepuan. KOHCIEKT sBIseTCS MOJE3HBIM TOT/A, KOTJa
3aMiCcaHo CaMO€ CYLIECTBEHHOE, OCHOBHOE M CIIEJIaHO 3TO caMHuM cTyieHToM. He Hano
CTPEMUTHCS 3alucaTh JOCIOBHO BCHO JICKIUIO. Takoe «KOHCIEKTUPOBAHUE» MPUHOCUT
OoJibllle BpeJa, YeM TMOJIb3bl. 3alUCh JIEKIIUH PEKOMEHYETCS BECTH IO BO3MOKHOCTH
coOCTBeHHbIMU  (opMyTMpoBKaMu. JKelaTtelnbHO 3alucCh OCYLIECTBISITh Ha OJHOMU
CTpaHMIIE, a CIEIYIOUYI0 OCTaBJIATh JUIsl MpOpabOTKU ydyeOHOro MmaTepuana
CaMOCTOSITEJIbHO B JIOMAIIHMX YCIOBUSX. KOHCHEKT Jiekuuu Jydine Mnojapa3ieisiTh Ha
MyHKTHI, naparpadsl, coOmrogas KpacHyI CTPOKY. DTOMY B OOJBIIOW CTeneHu OyayT
CIIOCOOCTBOBAaTh  IMYHKTHl  IJIaHa  JIGKIUW,  NPEIJIOKEHHbIE  IPEToJIaBaTEeIIsIM.
[IpuHunuaabHbie MeCTa, ompeaesieHus, (GOpMyJabl U JIPYroe CIeAyeT COMPOBOKAAThH
3aMEYAHUSIMU «BAXXHO», «O0CO00 BaKHOY», «XOPOIIIO 3alIOMHUTHY» U T.1. MOXKHO J1eTaTh 3TO
U C TIOMOIIBIO PA3HOIBETHBIX MAapKepoB WM pydek. Jlyume ecnu oHu OyayT
COOCTBEHHBIMH, YTOOBI HE MPUXOIAMIOCH IPOCUTH UX Y OJTHOKYPCHUKOB M TEM CaMbIM HE
OTBJEKATh WX BO BpeMms Jekuuu. LlemecooOpa3zHo pa3zpaboTaTh COOCTBEHHYIO
«mapkorpaduio» (3Ha4KH, CUMBOJIBI), COKpalleHus: cjaoB. He nummHuM Oyaer u u3ydeHue
OCHOB creHorpaduu. PaboTas Hajg KOHCIEKTOM JIEKIMM, Bcerga HEoOX0IUMO
WCIIOJB30BaTh HE TOJBKO YYEOHUK, HO U Ty JIUTEPATYPYy, KOTOPYIO OMOJTHUTEIHHO
pexkoMeH0Ban JekTop. IMEeHHO Takas cepbhe3Has, KpONoTJIMBas padoTa ¢ JEKIMOHHBIM
MaTepHuaioM MO3BOJUT rITyO0KO OBIA/IETh 3HAHUSIMHU.

PaboTa ¢ TuTepaTYpHBIMHM HCTOYHHUKAMM

CamocTrosiTenbHast paboTra ¢ ydyeOHHKaMH, Y4YEOHBIMH TOCOOMSIMM, HAy4dHOM,
CIIPAaBOYHOM M TOMYJSIPHOW JIMTEPATYpPOM, MarepuajlaMHi MNEPUOAUYECKUX HW3NAHUU U
WnTepHera sBisgercs HanOosiee 3PPEKTUBHBIM METOJOM MOJYYEHHUS 3HAHHM, MO3BOJISET
3HAYUTENIbHO aKTHUBU3WPOBATH MPOLECC OBIaJACHUS MH(pOpMalue, crnocoOCTByeT OoJiee
riyOOKOMY YCBOCHHIO U3y4aeMOTo MaTepuaia, OpMHUPYET Y CTYIE€HTOB CBOE OTHOILICHUE
K KOHKpeTHOM mnpoOieme. boiee riay0okoMy pacKphITHIO BOMPOCOB CHOCOOCTBYET
3HAKOMCTBO C JOTIOJHUTEIBHON JTUTEPATYPOH.



TpeGoBanus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB CAMOCTOATEIbHOM
padoThI

TpeboBanust K KOHCIIEKTY JJIsl IPAKTUUECKUX 3aHSATHI:

1. JoyoxeH ObITh B OT/AEIBHOM TETPAad, NOIMUCAHHBIN.

2. OOsA3aTenpHO NHCATh IUIAH 3aHATUS C YKa3aHMEM TEMBbI, BONPOCOB, CIIHCKa
JIUTEPATYPBI U UCTOUYHUKOB.

3. Orpaxarpb npoOJEMATHKY BCEX IOCTABIEHHBIX BONPOCOB (AHAIU3 HMCTOYHUKA,
JUTEPATYPHI).

4. IMeTp MO HUM apryMEHTHPOBAaHHBIE BbIBOJBL. CIOBO «apryMEHTHPOBAaHHBIE)
ABJISIETCA KIII0YEBbIM. [J1aBHOE - 10Ka3yeMOCTh BBIBOJOB.

Kpumepuu oyenxu evinonnenuss camocmosimensHou pabomsi
KonTtpoas caMmocTosiTennbHON pabOThl CTYAEHTOB MIPEAyCMaTPUBACT:
CooTHeceHne CoaepKaHMsI KOHTPOJIS C LETISAMUA 00yUYEHUS;
OOBEKTUBHOCTH KOHTPOJIS;

HuddepeHunanno KOHTPOIbHO-U3MEPUTEIbHBIX MATEPUATIOB.
@OpMBI KOHTPOJISI CAMOCTOSATEIBHOM paOOTHI:

PaboTta Ha ceMMHApCKUX 3aHATHUAX, pedepaTsl

Kpumepuu oyenxu pezynomamos camocmosamensrou pabomol
KpurepusiMmu o11eHOK pe3ysbTaTOB BHEAYJIUTOPHOW CaMOCTOSITEIbHON PabOThI CTyAeHTa
SABJISIFOTCSL:
VYpoBeHb OCBOEHUS CTYJEHTOB yUeOHOT0 MaTepHana;
YMeHus cTyieHTa aKTUBHO MCIOJIb30BaTh 3JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI;
OOOCHOBAHHOCTb U YETKOCTh M3JI0KEHUS OTBETA;
Odopmienue maTepuana B COOTBETCTBUM C TPEOOBAHUSIMU;
YMeHue opueHTHPOBATHCA B MOTOKE MH(OPMAIUH, BBIIETATH TJIABHOE;
YMeHue yeTko chopMyIrpoBaTh MPoOIEMy, PETIOKUB €€ PEIICHHE;
YMeHue nokaszaTh, NpoaHAIU3UPOBATh AIbTEPHATUBHBIE BOZMOXHOCTH.

IIpumepbl KOHTPOJIbHBIX PadOT

Bapuant 1

l.ITomyunTe ypaBHEHME JBUKEHHS TapMOHUYECKOTO OCHWJUIATOpPAa W3 3aKOHA
COXpaHEHHUs DHEPruu

2.imMeroTcsd Tpy3 HEHW3BECTHOM MACChl M TPYKWHA HEU3BECTHOM IKECTKOCTH.
Onpenenuts nepuos KoJeOaHUH OCHUIUIATOPA, €CIM U3BECTHO PAaBHOBECHOE YAJIMHEHUE
IIPYKUHBI L B M0JI€ TSKECTU B pe3ysbTaTe NPUCOSAUHEHNS K HEU Ipy3a.

Bapuanr 2

1.Ha npumepe mareMaTH4ecKOoro MasTHHKa ONMILWTE CBOWCTBA MapamMeTPUUYECKHX
KoJile0aHun

2.Hanucate ypaBHEHHE JABWXXEHHUS J[UII MaTEeMaTHYECKOTO MAasTHHKA: a) C



TOPU30HTAIBLHO KOJIEOMIONIENcs TOYKOM mojaBeca; 0) ¢ BEPTHUKAJIBHO KOJIEOIIOIICCS
TOYKOM mojBeca. B ueM oTinune kojieOaHU MaTEMAaTUYECKOTO MasiTHUKA JJIsl CIIy4acB a
uo6?
Bapuant 3
1.ChopmynupoBaTh CHCTEMY YpaBHEHUHN U TPAHUYHBIX YCIIOBHUM VISl IMHEWHBIX BOJIH
B NMOTEHIMATBLHOM MPUOIMKEHUHU U TOJIYYUTh JTUCIIEPCUOHHOE COOTHOIIICHUE.
2.0npenenuth npoduIs YAAPHOW BOJHBI, €CIM B KaueCTBE HAYAIBHOTO TPOQHIIL
OBLIT CUHYCOUIATbHBIN.
Bapuanr 4
1.PaccmoTtpeTh paciipocTpaHEeHHE BOJIH Ha MEJIKOM BOJIE B HEBO3MYIICHHYIO 00J1acTh
B IIEPBOM MPUOIMHKEHUN MAJIOCTH aMIUIUTYIbI 10 OTHOLIEHUIO K TITyOuHe.
2.ITonyuuTs cTaniMoHapHOE penieHue ypaBHenus Kopresera—ne Bpusa.

Kpumepuu oyenxu eonpocos k KOHmpoabHLIM pabomam

Otmerka "OTaugHo"

1. OTBet chopmMupoOBaH MOJHO, MPABUILHO OOOCHOBAH XOJI CY>KJICHHUS.

2. Marepuan WU3JI0KEH B ONPEICICHHOW JIOTHYECKON IOCIIeIOBATEIHLHOCTH,
JUTEPATYPHBIM SI3LIKOM.

Ormertka "Xopowo"

1. OtBet chopmMupoBaH MOTHO, MPABUILHO OOOCHOBAH XOJ CYXKICHHUS.

4. Jlonymiensl 1-2 HECyIIeCTBEHHbBIE OIIUOKH.

Ommemxa "Yooeremsopumenvho"
1. 3HaHue TOTBLKO OCHOBHOTO MaTepuasa, HO He JeTalleH.
2. lomy1eHbl OMTMOKY M HETOYHOCTH B OTBETAX.
Ommemxa "Heyooenemsopumenvrno"

1. Hesnanve wuiauM HENMOHMMaHUWE HauOoJiee CYIIECTBEHHOW 4YacTh Yy4eOHOro
Marepuaa.

2. He mam oTBeT Ha 3HAYMUTENHHYIO YacTh BOIMPOCOB, UMEIOTCS CYIIECTBCHHBIC
OIITHNOKH.



[Tpunoxenue 2

MMHUCTEPCTBO OFPASOBAHUS U HAYKU POCCUMCKOM ®EJIEPALIMUA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
Beicmiero npodeccrnonanbHOro 00pa3oBaHus

«JlanbHeBOCTOYHBIN (enepabHbIii YHUBEPCUTET»
(ABDY)

HKOJIA ECTECTBEHHBIX HAYK

®OHJI OHEHOYHbIX CPEJICTB

ITo mucunianne «Koje0anus 1 BOJIHBD)
Hanpasaenue nogrorosku 03.03.02 ®du3zuka
[Ipodunb «DyHnameHTaIbHAS PUBHKAY»

®opMa NOATOTOBKH OYHAS

BaaguBocTok
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MHacnopt ®OC

Kon n popmyimmposka

Jrtansl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIEeTEeHINH
[1IK-1 ®u3NYECKUEe MEXaHU3MbI, ONPEICIAIONINE MOBEICHUE
CnocoOHOCTH CUCTEeM  BOJNM3H  TOJOXCHHS  PAaBHOBECHUS U
HCIIOJb30BaTh 3nact COOTBCTCTBYIOIIHNC YpaBHEHUS, OIIMCHIBAIOIIHNE
MIPOILIECCHI KOJIEOAHUH M PACIIPOCTPAHEHHUS BOJIH.
ClIEHATM3UPOBAaHH pol pactpocTp
BIC 3HAHUA B
obnacTi pusuKu [IpuMeHATH METOIBI MaTeMaTH4YecKOH u
TEOPETUYECKON (PUBUKHA K PELUIEHHUIO 3a4ad TEOPUH
751 OCBOEHUS Vmeer p p D
PpOGUITBHBIX KOJICOAHHI U BOJIH.
bu3uIeCKuX
JAUCHHUIIIINH
Brazeer Meronamu pu3MUECKOr0 MOJEITUPOBAHUS MPOIECCOB,

MMPpOUCXOIAIHNX B PCAJIbHBIX CUCTCMAX.

O1ieHOYHBIE CpeJICTBA -
No KonTponupyemsie HAaNMEHOBaHNE
0 /II MOyIH/ pa3nensl / Konp! u stamnsl popmupoBanus .
TEMBI JUCIMILTHHBI KOMIIETEHI[HH Texymuii [pomesicyrouna
KOHTPOJIb A arrecranus
. Pazpen L. 3Haer
JImHeHbIi
rapMOHMYECKUI Ymeer
OCILIMILISITOP. K-1 YO-1 Bompocsr k
1 CEsBambIe (cobecenoBanme | 3auery Ne (1-
) 2)
OCLIMIUIATOPBI Bnaneer
Temal
Paznen L. 3Haer VO-1
TIMHeHHLLH (cobecenoBanue
rapMOHHMYECKUI YmMmeer
OCIIHILIISITOP. K-1 Bompocsr k
2 CBs3aHHbL 3auery Ne (3-
3 e 2)
OCLIUIUIATOPBI Bnaneer
Tema2-3
Paznen I. 3Haer YO-1
TTuHEeHHbIA (cobecemoBanue
TapMOHUYCCKHHA K-1 Ymeer Bonpocer
3 J—— sK3aMeny No
H p: (5-6)
CBs3aHHbBIC Bnaneer
OCIUJIIATOPBI




Tema4-5
. Paznen L. 3Haer vVO-1
JIMHe b (cobecenoBanue
rapMOHUYECKUI Ymeer
OCLHILIATOP. K-1 Bomnpocs! k
4 C sKk3aMeHyNe
BSI3aHHBIC (7-8)
OCIUJUIATOPBI Bnaneer
Tema6-7
. 3Haer VO-1
Pasgen 1II. (cobecenoBanu
Kone6anus u VMeer ¢ Bompoch! K
5 BOJIHBI B IK-1 3Kk3aMeHy Ne
HEJIMHEHHBIX (9-10)
Bnaneer
cucTemMax
Temal
Paznen II. 3Haer VO-1
KoneGanus u (cobeceoBanu
e
BOJIHBI B K1 YnMmeer Bompocsr k
6 HEJIMHCHHBIX aK3aMeHy Ne
crcTeMax B (11-12)
Ja7eeT
Tema2 g
Paznen II. 3HaeT VO-1
Konebanus n Veer (cobecenoBanu
BOJIHBI B K-1 ¢ Bonpoc x
7 . sK3aMeny Ne
HEJIMHCHHBIX B (13)
cucTemMax Taneet
Tema3
MCTOI[I/I‘ICCKI/Ie MaTCpHUaJibl, a TAKIKC KPUTCPHUH U ITOKA3aTCIU HCO6XOI[I/IMBIC
JJIA OLICHKH 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB 51 XapaKTCPU3YIOIIHC ATallbl
dbopMupoBaHUs KOMIIETEHIIMA B  TIpollecCe€ OCBOCHMS  00Opa3oBaTeIbHOU

porpaMmsbl rpeacTapiieHsl B [Ipunoxenuu 2.

HIkana oueHuBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMM



Kon n JTtansl popMHUPOBAHNA Kpurtepun IMoxka3aTenn
¢opmympoBk KOMIIeTEeHIIUU
a
KOMIETEHIIMHU
ITK-1 3Haer Ymenue CnocoOHOCTh
CnocoOHOCTh TEOPETUUYECKUE | UBJIOKUTD U MIPUMEHSTH
HCTIONB30BATE | o MMOIXOJIbI K OOBSCHUTH TEOPHUIO
CIEIHAIIA3HPO 0OBSICHCHHIO 0COOCHHOCTH KOJIcOaHUH 1
BaHHBIC . | OCHOBHBIX KOJIeOAHHH 1 BOJIH Ha MPAKTUKE
(moporoBbIit . .
3HAHUA B MOJIOKEHU I BOJIH Pa3JIMYHON
YPOBEHD)
obmactu TEOpUHU IPUPOIBI
bu3uKy 1S YMmeer YMenue CnocoGHoCTh
OCBOCHUS 000CHOBATH U3JI0XKUTh U HCTOJIb30BaTh
POPUIBHBIX JIOCTOBEPHOCTh | OOBSICHUTH METOJIbI MaT.
(bU3HIECKUX Vieer pe3yJIbTaTOB MaTEeMaTUYeCKU | aHajau3a JJis
JUCHUTIINH OIIMCAHUS Ha e MeToda JJIs Mpe0CTaBICHUS
(mpoBUHYT
biif) OCHOBaHUM 000CHOBaHHUS MOJTYyYECHHBIX
COOTBETCTBYIO JIOCTOBEPHOCTH | PE3YJIBTATOB
IIHUX pE3yNbTaTOB
MOJIOKEHU I
TEOpUHU
Brnaneer YMenus CnocoOHOCTh
HaBBIKAMU BBIACIIATDH JOIIOJIHATH TCMBI,
Bnaneer
. paboTHI ¢ [JIABHYIO 3HAHUSAMU U3
(BHCOKHH) CTPYKTypaMu 3aaavy. I[OHOJIHHTGJILHOﬁ
JTaHHBIX JIUTEPATYPBI

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLHCAYPHLI OICHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCHHUILJINHDI

[IpomexxyTounast arrectands OOydYaromuXcsi MO Y4eOHOM JUCITUIUIMHE
OCYILIECTBIIETCS B pPaMKax 3aBEpILICHUS HW3YyYEHUs JAHHOM JUCUUIUIMHBL H
MO3BOJISIET ONPENECIUTh KAayeCTBO U YpPOBEHb €€ OCBOCHM:. lIpeaMerom oueHku
OCBOCHMUS SABJISIFOTCS YMEHUS U 3HAHUS.

[IpomexxyTouHast aTTecTalusi OOYYaIOIMIUXCS OCYIIECTBISIETCS B (dopme
PK3aMEHAa W  TO3BOJISIET  OMPENeNUTh  pa3BUTHE OOMUX  KOMIIETEHITUH,
npeaycMotrpernbix st OIIOIL. YcnoBuem jgomycka K JK3aMEHY  SIBJISIETCS
BBITIOJTHEHHE BCEX CAMOCTOSITEILHBIX PadoT.

KoHTpoJIbHBIE 1 METOAUYECKHE MATEPUAIIBI, & TAKXKE KPUTEPUU U TTOKAZATEIIN
HEO0OXOIMMBbIC JIJIsl OIIEHKU 3HAHWW, YMEHHM, HABBIKOB U XapaKTEePU3YIOIIUE dTarlbl
dbopmMupoBaHUs KOMIIETEHIIMA B  TIpollecC€ OCBOCHMS  00Opa3oBaTeIbHOU
MPOrpaMMBbl MPEJICTABICHBI HUXKE.

KOHTpOJIbHO-U3MEPUTENIBHBIE MaTepHaibl 0 IUCUUILUIMHE NPEIACTABIIEHBI
BOMIPOCAMH JIJIi TIOATOTOBKM K KOHTPOJIBHBIM paboTaM U TPUMEPHBIMH HX
BapuaHTamu, npenycMorpeHHbix PIIY]] B kauecTBe MexaHu3Ma OCYLIECTBIICHUSA
TEKYLIEr0 KOHTPOJISI OCBOCHUS TEOPETUYECKOM U MPAKTUYECKOW COCTABIISIFOIIMX
JTUCITUTUINHBI, a TaKXe MPUMEPHBIM BapHAHTOM 3K3aMEHAIIMOHHOTO OmiieTa Kak
dbopMBl TIPOBENIEHUS TPOMEKYTOUYHON arrecTanmuy (MTOTOBOM AaTTECTAllUH TI0
JTUCLUTUIUHE).



OneHovHbIe cpeacrea aJist HpOMe)I(yTO‘IHOﬁ aTrecranmumn

Bonpocel k 3xk3amMeHy
1. CBoGoaHbBIE U BBIHYKICHHBIEC KOJIEOAHUSI TAPMOHUYECKOTO OCIIMILISTOPA.

2. Konebanus aByX CBS3aHHBIX OCIIULIATOpOB. OOMEH dHEpruel B ciaydae cinaboi
CBSI3H.

3. Konebanus B ynopsiloueHHbIX CTpYKTypax. Jlucnepcus

4. IlpenenbHbli IEpeXo K CIUVIOLIHON cpeie. BpemeHnHast 1 npocTpaHCTBEHHAs
JVCIIEPCHS.

5. JIuneiinple BOJTHBI paanquﬁ IIpUPOILI. Boinbl B OKk€aHe: AKYCTHYCCKHC,
BHYTPCHHHC, IIOBCPXHOCTHBIC.

6. Mertox reomeTprudeckoid onTuKU. CIIOUCTBIC cpeabl. BOTHOBOIBI.

7.BOJHBI B IUCNIEPTUPYIOLINX cpenax. BapuanmoHHbIA METO/.

8. [NapameTrpuueckue cuctemsl. [lapamerpuuecknii pe3onanc. YpaBHeHue Matbe.
9.BosHBI B IEpUOANYECKUX CTPYKTYpax.

10. Henuuetinbiit ocuusuisitop. HennHeHbIl pe3oHaHC.

11. Henunetinbie BoaHbl. YpaBHeHue broprepca. [Toacranoska Koyna nuXomnda.
dopmupoBaHue yaapHou BoJIHbI COJTUTOHBI.

11.BoJiHbI HAa MEJIKOM BOJIE.
12. Ypasuenue Kopresera — ne Bpuza. CtaniuonapHoe pelieHue.

13.Bonnbl Ctokca. BzaumopeiicTBue rapMmoHuK. MoeTb pelieToYHOro rasa.
QnyKTyanuu.

KpnTeme BBICTABJICHHUA OLCHKHU CTYACHTY HA IK3aMEHE

Banast Onenka TpeboBannus Kk cGopMHPOBAHHBIM KOMIIETCHIIUSIM
IK3aMeHa

0-5 «Heyoy HeynosnerBopurenbHas OLEHKA BBICTABISIETCS CTYAEHTY, KOTOPBII




Banasl Onenka TpeboBanns Kk cGopMHPOBAHHBIM KOMIIETEHIIUSIM
IK3aMeHa

HE BBINOJIHUII BCE KOHTPOJIbHBIE paOOThI, HE 3HACT 3HAYUTEIBHOMN
4acTH IPOrPaMMHOI0 MaTepHualla, J10IyCKaeT CyIeCTBEHHbIE
OILINOKH.

6-7 «y008I1L» VY 10BIETBOPUTEIIbHAS OLIEHKA BBICTABIIAECTCS CTYIAEHTY, KOTOPBIX
BBITNIOJTHIII BCE KOHTPOJIbHBIE paOOThI HE OUYEHBb TBEPJIO YCBOMII
MPOrpaMMHBIN MaTepHal, J10NyCcKaeT CyIeCTBEHHBIE OIIUOKH.

8-9 . «xopouio» OrneHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, KOTOPBIA BBIIIOJHUI
BCE KOHTPOJIbHBIE pabOThI, TBEP/IO YCBOWII IPOTPAMMHBII MaTepuall,
MHOT/IA JIONTYCKAET HECYIIECTBEHHBIEC OUTHOKH.

10 «OMAUYHON OLeHKa «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, KOTOPBIA BBIITOTHUII

BCE KOHTPOJIHBIE Pa0OTHI, TBEPAO YCBOMII IMPOTrPAMMHBIA MaTepHal,
HE JIONYyCKaeT OIMOOK NP M3JI0KEHUH MaTepuaia




