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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMuctynvza 51.0.27 du3rka BOJHOBBIX MPOLIECCOB OTHOCUTCS K 00s13aTe/TbHOM YacTH 06pa3oBaTeIbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3KCnepuMeHmMasbHble
u meopemuueckue
HayuHble
uccne0oeaHus
06®vekmos, cucmem u
npoyeccos,
obpabambieams u
npedcmaensimb
3KCnepuMeHmMasbHble
OaHHble;

usmepeHuli U MemooObl
obpabomku pe3yabmamos
OIIK-2.2: ®opmynupyem
3a0ayu 3KcnepumMeHmanbHo20
U meopemuueckozo
uccnedosaHust 8 obaacmu
paouogusuku, ucnonblyem
paduogusuyeckoe
uzmepumesnbHoe
obopydoeaHue u npumeHsiem
meopemuueckue Memoobl
OIIK-2.3: IlpumeHsiem
npakmuueckue HagblKu

paduogusuueckux

cospemeHHbIX 06pa308amenbHbIX
U UHOPMAYUOHHBIX
mexHosozuli 0151 npuodpemeHust
3HaHull 8 obnacmu gusuku

B80/IHOBbIX Npoyeccos.

OIIK-2.2:

3Hamb 803MOACHOCTU
coepeMeHHbIX 06pasoeamenbHbIx
U UHOPMAYUOHHbBIX
mexHonoeuil 045 npuobpemeHust
3HaHull 8 obaacmu gusuku

B80/IHOBbIX Npoyeccos.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: CobecedosaHue
npumeHamb 6a3oeble | hyndameHmanbHbIMU 3Hamb 0CHOBHble NOHAMUS U DK3aMeH:
3HaHus 6 obaacmu 3HAHUAMU 6 061acmU (U3UKU | 3AKOHOMEPHOCU B0AHOBbIX KoHmposbHble
¢usuxu u
u paduogusuxu npoyeccos 8 pazAuuHbIX
paduogusuku u ONK-1.2: A 6 47 ( 60npochbl
-1.2: AHaauzupyem obaacmsx ¢pusuku (akycmuxe,
UCNOABL306aMb UX 6 24 R4 3adauu
npodeccuoHabHoI ¢usuueckue acnekmbl meopuu | 31eKmpoouHamuke, gusuke
desmenbHocmu, 6 U 803MOJCHOCMU ee n1a3smbt).
mom uucne 6 cgpepe | UCNOAL30BAHUSA 045 PELICHUS
neodazoauyeckoll HAay4HO-UCCAe008aMenbCKUX
OIIK-1.2:
OesimenbHOCMU; 3a0au
Ymemb ucnonb308amb 0CHOBHble
OIIK-1.3: Pewaem HayuHo-
ypasHeHusi 2UOPOOUHAMUKU,
uccnedosamenbcKue 3adauu, 8
meopuu ynpyzocmu u
mowm uucne 8 cpepe
~ 3/1eKMpOOUHAMUKU 0151 peleHuUst
nedazoz2uueckol
KOHKpemHblXx 3a0au.
desimenbHOCMU
OIIK-1.3:
Bnademb memodamu pewieHust
3a0ay AuHeliHOlU meopuu 80/H.
OIIK-2: CnocobeH OIIK-2.1: Ucnonb3yem OIIK-2.1: CobecedosaHue
nposodums MemoObl paduopusuuecKux 3Hamb 803MoOHCHOCMU SK3AMEH:

KoumposnbHble
80NpOCh!
3aoauu




uccnedosaHuil u

npeacmae/leHwi pe3y/ibmamoes OIIK-2.3:

3Hampb 803MOACHOCIMU
coepeMeHHbIX 06pasoeamenbHbIx
U UHOPMAYUOHHBIX
mexHosoeuil 045 npuobpemeHust
3HaHull 8 obnacmu gusuku

B80/IHOBbIX Npoyeccos.

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€. 3

Yacos o yuedGHOMY I/IaHY 108

B TOM UHMCIIe

ay//MTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 22

- 3aHATHSA CEMHHAPCKOro THMNa (MpaKTHYecKHe 3aHATHS / 1aGopaTopHbIie PaGoTh) 12

- KCP 2

caMocTosTe/IbHasA padoTa 36

ITpomexyTouHas arrecTanusa 36
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHBI
(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HarmeHoBaHMe pa3[iesioB ¥ TeM JUCLMIUIMHBI Bcero B TOM UHC/Ie
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHiCTBUY C IIperno/iaBaresiem),
Yyachl U3 HUX
SaHATHS CamocTosiTe/nbHast
CeMHHapCKOro pabora
3ansTUs THMA o6yuarowerocs,
JIEKLJIOHHOTO | (mpakTuueckue | Bcero Hacel
THIA 3aHATHsI/Mabopa
TOpHBIe
paboThl), uacel
b o b b o
0 0 0 0 0
Tema 1. Besenue 3 2 2 1
Tema 2. MeTo/ib! pellieHus! 3a/jau JIMHEIHOM TeOpUU BOJTHOBBIX IPOLIECCOB 10 2 3 5 5
Tema 3. BosHbI B XKUAKOCTSX U rasax 14 6 2 8 6
Tema 4. BonHbl B yIpyrux TBepAbIX Teax 6 2 2 4
Tema 5. DyieKTpOMarHUTHEIe T0JIs1 U ypaBHeHUs1 MakcBesina 10 2 2 4 6
Tema 6. D1eKTpOMarHUTHEIE T10JIs1 B OJHOPOJHOM 1 U30TPOITHOM T/1a3Me 14 4 3 7 7
Tema 7. DeKTPOMarHUTHBIE BOJTHBI B XOJIO/IHOM MarHUTOAKTUBHOM I/1a3Me 13 4 2 6 7




ArtTtectauus 36

KCP 2 2

Wroro 108 22 12 36 36

Conep)KaHue Pa3e/ioB U TeM JUCHUIIMHbI

B cooTBeTcTBUM € paboyeli MPOrpaMMoii U TeMaTUYeCKUM TUIaHOM M3y4eHHe TUCLIMIIMHBI TIPOXOJUT B BUZE
ayJUTOPHOMN U CaMOCTOSITe/TbHOW PabOThI CTY/IeHTOB. Y 4eOHBIH TIPoLiece B

ayJJUTOPUU OCYIIeCTB/sieTCs B (hopMe JIEKIIMOHHBIX 3aHATHH C BO3MOXKHOCTBIO IPUMEHEHHs] TeXHOJIOTHI
WHTEPaKTUBHOTO 00yYeHus], a Tak)Ke MPAaKTUUeCKUX 3aHsITUM, HalleJIeHHbIX Ha

BbIPAabOTKY Y CTy/IEHTOB HAaBLIKOB PeIIeHUs 3a/jau (GU3NKKU BOJTHOBBIX MpoijeccoB. OOpa3oBaTe/ibHbIe
TEXHOJIOTUH, CTIOCOOCTBYIOLIEe (POPMUPOBAHUIO KOMIIETEHLIHMI MCIO/Ib3yeMble Ha 3aHSATHSIX JIEKIMOHHOTO THIIa:
- nekyu-6ecesibl C BO3MOXKHOCTBIO MCII0/Tb30BAHMS MYJIbTUMEAVMHBIX CPEJCTB TIOZ1ePKKH 00pa3oBaTe/TbHOTO
Tpo1[ecca;

- IeKYM ¢ TPobIeMHBIM M3/10)KeHreM yueOHOTo MaTepHara.

WCTIOJTb3yeMble Ha 3aHATHUSAX MTPAKTUUECKOTO THUTIA:

- perJiaMeHTUPOBAHHAs CaMOCTOsITe/IbHAS JesATeIbHOCTh CTYZIeHTOB;

- YaCTUYHO-TIOUCKOBASsI /IeITeJTbHOCTD TIPH BBITIOJTHEHUM METOIMYEeCKHX Pa3paboToK uacTel 3aHATHS;

- perieHMe MPOOIeMHBIX CUTYALUH /IS peasu3alii TeXHOIOTHY KOJIJIEKTUBHOM MBIC/IUTE/TBHOM JesTe/TbHOCTH.
Ha nekuusx packpbiBatoTCs C/leiyIolie OCHOBHbIE TeMbl M3yUyaeMoro Kypca

Pasgen 1. BBegenue.

Ncropuueckas cripaBka o Kypce «@Pu3uKa BOJTHOBBIX TIPOIieccoB». Hikeropo/ckasi 1koa 1o paauodusuke.
BoJiHBI BOKDPYT HAC - 3BYK, CBET U PAJAUOBOJIHBI; HU3KOYaCTOTHBIE BOJIHBI B

aTMocdepe U OKeaHe, celicMUUecKrie BOJIHBI B 3eMJie; MarHUTOTUpOAHaMHUUeCKe BOJIHbI B KOCMOCE.
dusnueckue 1051 ¥ BOJTHBL. [lepeHOC Bo/THaMy YHepruv ¥ nH(OpMalyu (JIMHUN

CBsI3M, TIACCUBHAasi U aKTUBHAs1 JIoKalusi). Teopus BOTHOBBIX MPOLIECCOB U YPaBHEHUsT MaTeMaTUueCKon (GU3uKu
(YpaBHeHus TIOTeHI[1a/a, TeTJIONPOBOJHOCTH, BOJTHOBOE YpaBHeHe

u ypaBHeHMe Kielina-I'opgoHa). MoHoxpomarudecue mossi. KomriiekcHast popma 3anvcu
MOHOXPOMAaTHUeCKOro noJisi. Y pasHeHue ['esibmrosbla. [1nockue, qumvHapuueckue 1

cdeprueckrie MOHOXpOMaTHUeCKHe BO/IHbL. Pa3oBasi CKOPOCTb. JHepreTUueckre XapaKTepUCTUKH BOJTH.

Pasgen 2. MeTozp! peliieHys 3a/ia4 JTMHEHNHOM TeOPUY BOJTHOBBIX IIPOLIECCOB.

TTpuHLMIT CyTIepro3uLiy AJis IMHeMHBIX oriepaTtopoB. IlocTaHOBKa 3afau TMHeHHOW TeopuH BOJH. 3ajaua 00
W3/IyYeHUU 3a[,aHHbIX NCTOYHUKOB, PACIIO/I0KeHHbIX B OTpaHUYeHHON

006/1aCTH NIPOCTPAHCTBA. Y CJIOBHe U3MyueHHs 3o0MMepdesnb/ia ¥ IPUHLIUI Tpe/ie/TbHOTO TTOTJIOIIeHHSI.
ITpumeHeHue npeobpa3oBanust Pypbe /151 pellieHus] TMHeWHbIX YpaBHEeHHH

MaTemMaTHuecKoi ¢pu3nkd. MHOroKpaTtHble ipeobpa3oBanus Pypbe Kak pasjoykeHre Gpru3nueckux mnoseit 1o
IJIOCKAM BOJIHaM. [lucriepcuoHHOe ypaBHeHue. HauanbHad 3a7a4a.

[MonsiTvie 0 HOpMaNbHBIX BOJIHAX B cpefax. ['paHnuHas 3a1avya. @yHKUWY ['prHa /191 OCHOBHBIX YPaBHeHU
MaTeMaTHueCcKOU (pU3UKH U UX CBsA3b C Tipeobpa3zoBanusimMu Pypee. ['pymmoBast

CKOPOCTb.

Paznen 3. Bo/iHBI B )KUJKOCTSIX U ra3ax.

I'unoTesa CIIONIHON Cpe/ibl U U3nueckre Tons B cpefiax. duszndeckre 6@CKOHEUHO Majibie 00beMBI U
WHTEPBa/Ibl BpEMEHHU. Y CpeTHEHHE 10 aHCaMOJIsIM, 110 KOOpJUHAaTaM U 110 BDEMEeHH.

Iproaudeckast rurnoTtesa. PU3NKO-XUMUUeCcKe CBOMCTBA Ia30B, XKUKOCTel, TBepAbIX Tes U Tia3Mbl. [TonHas



3aMKHYTasi CHCTeMa YpaBHEHWI MeXaHUKU [IJIs )KUJKOCTel 1 Ta30B:

ypaBHeHHe HelpepbIBHOCTH, ypaBHeHHe HaBbe-Crokca 151 6anaHca UMITy/IbCOB, 3aKOH COXPaHeHHsI SHePTUH B
muddepenLansHON U uHTerpansHoi Gopme. [Ipobiema 3aMBIKaHUS

cuCTeMbl ypaBHeHU. JIuHeapu3alysi ypaBHeHHN MeXaHUKU >KAAKOCTel U ra3oB [i/isi MajibIX BO3MYIIeHUH
rapamMeTpoB Cpe/ibl. Y paBHeHUs! IMHeHHON aKyCTUKA M TUPOAVHAMUKU.

V3nyueHue 3ByKa OCLIW/UIMPYIOLUM IIOPLLIHEM M paJjuaibHO Iy/1bCUPYIOLel yrpyroii cdepoil. IHTeHCHUBHOCTh
Y MOILHOCTh U3/IyYeHusl. AKyCTHUeCKHI UMIle/laHC U3/ydaTelis,

MprcoeiMHEeHHAsT Macca U YTIIPyTroCcThb, COMPOTHBIeHUe M3mydeHus. [ToroleHre 3ByKOBBIX BOJIH B BSI3KOH
TeTUIONPOBOHOM cpefie. CKOpocTh 3ByKa 1o HetoToHy u 1o Jlariacy. BosiHel Ha

TIOBEPXHOCTH CJIOS TSDKeIOM HeC)KMMaeMoU KUIKOCTH (3bI0b, PsiOb, LIyHaMU M BETPOBbIE BOJIHBI). AKYCTHKO-
rpaBUTAL[MOHHbIE Y BHYTPeHHNE BOJIHBI B CTPAaTU(HLIMPOBaHHON

aTMocepe.

Paspen 4. BosHbl B yIIpYrUX TBepAbIX Telax.

OO6bemMHasi ¥ C/IBUTOBasi yIIPYrOCTh TBEPABIX Tesl. MaTeMaTrueckoe onvcanue gedopmaruu Tena. 3akoH ['yka u
yPpaBHEHUsI MeXaHUK! U30TPOIHBIX YIIPYTUX Tesl. [IBa THUIa HOPMaIbHbIX

BOJIH B YTIPYT'OM TeJie. 3eM/IeTPSICeHUs1 U celiCMUUecKre BO/IHBL. B3anMozeiicTBre 1 TpaHcdopmarnys
HOPMaJIbHBIX BOJIH B HEOZHOPOAHBIX cpefax. [loBepxHOCTHas BO/IHA Pates.

Pazgen 5. DyieKTpoMarHUTHbIE MOJIS1 ¥ ypaBHeHUs MakcBesia.

OnektpomarautHbie rosisi E, B, H, D. DnekTprudeckue TOKM CBOOOJHBIX U CBA3aHHBIX 3apsi/IOB - TOKH
TPOBOAMIMOCTH, TOKU 3JIEKTPUUECKOM MO/IIpU3aLiii aTOMOB CpeJibl M TOKH

HaMarHW4eHUs B cpefie. YpaBHeHUs1 MakcBesiia C ITOJIHBIM TOKOM B Cpefie U CTOPOHHUMMU 371eKTPUYeCKUMU
TOKaMH. DJIeKTPOMarHMTHbIE 110151 ¥ BOJIHBI B CPeZie C MOCTOSIHHBIMU [JU3/IeKTpruecKon epsilon, mu, sigma.
Ckun-3¢dext. KomriekcHasi Au3ieKTpruUecKasi pOHULIaeMOCThb. ABCOFOTHBIM KOMITIEKCHBIN TIOKa3aTe/lb
TIpesIoMJIeHUsI OJHOPOZHOU cpefibl.

Pasgen 6. DyieKTpoMarHuTHbIe 10/1s1 B OJHOPOAHOM 1 U30TPOITHOM I1/1a3Me.

Beezienue B ¢pu3mKy mia3Mel. Crioco0bl 1osTydeHus 1a3Mbl. KBa3uHeHTpasbHOCTE 1y1a3Mel. [11a3mMa B
KOCMHUECKOM IIPOCTPaHCTBe, abopaTopHas 11asma. [lebaeBckoe SKpaHMpOBaHKe

3/IeKTPUYeCKHX 3apsiZioB B ria3me. Paguyc lebasi. Onpesesienue riasmbl. KBasurugpoguHammudeckoe
ornrcaHue 1/a3Mbl. KomriekcHas [u3ieKTpruueckast TpOHULIAeMOCTb XOJ04HOM, N30TPOITHOM T/1a3Mbl.
[ucnepcus BosH. [11a3MeHHbIe Kosie6aHusl, IEHIMIOPOBCKast yacTota. ©a3oBast M TPyMIoBasi CKOPOCTb.
3aTyxaHue u3-3a coyjapeHuil. [TosiHoe BHYTpeHHee OTpaKeHHe U TTyOWHa IPOHUKHOBEHHUS
3JIEKTPOMAarHUTHOIO M0JIS B TU1a3My. [IuarHocTyKa I1a3msl.

Pa3gen 7. DneKTpOMarHUTHBIE BOJTHBI B XOI0IHOW MarHUTOAKTHBHOM TI/Ia3Me.

Posb MarHUTHBIX 11071el B (pM3MKe T1a3Mbl. MarHuTHbIe 11o/1st 3eMJId ¥ KOCMAYecKuX 00beKkToB. TeH3op
3/IeKTPOTPOBOJHOCTH U JU3JIEKTPHUUECKOW TIPOHULIAEMOCTH T171a3Mbl. AHU30TPOIIUS

MarHUTOAKTUBHBIX cpejj. OObIKHOBEHHbIE U HeOOBIKHOBEHHbIE HOPMasIbHbIe BOJIHBI B XOJIOZAHON
MarHUTOAKTUBHOM T71a3Me 6e3 coysapeHuid. [Toka3aresb IpesoMIeHys 3TUX BOH. [IoKasaTesn pesioMaeHus U
TossipyU3alyisi HOpMaJIbHBIX BOJIH IIPU MX PaclpoCTpaHeHUH BJI0JIb, TIOIepeK U 110/} HEKOTOPLIM YIJIOM K
HarpaB/IeHUI0 BHeIlIHero MarHuTHoro mnoJisi. dddekt Papazes. Popmoii UTOrOBOro KOHTPOJISI 3HAHUM
CTYZIEHTOB TIO TUCLIUTUIAHE SIBJISIETCS] 9K3aMeH, B X0/ie KOTOPOT'O OL|eHUBAeTCsl yPOBEHb TeOPeTHUeCKUX 3HAaHUN
Y HaBBIKH pellleHNs TIPAaKTUUeCcKUX 3aziad.

OCHOBHO}M aKI|eHT BOCITUTaTeIbHOW paboThl fjesiaeTcsi Ha J06pocoBeCTHOM, MPOGeCCOHATbHOM BbITOJTHEHUN
BCex yueOHbIX 3a/1aHnil [171s1 3aKperuieHus POiIeHHOT0 MaTepyasa Jijisl CTYZeHTOB, 00yJaromuxcs 1o
HarpaeyieHn0 Pagrodusnka, Ha 4 Kypce rpelyCMOTpPeH J1abopaTOpHBIN MPaKTUKYM, BK/IIOUAOLINNA
ciefyroiye mabopaTopHbie paboThI 10 U3KKe BOTHOBBIX TIPOL{ECCOB:



1. Vi3nyueHre BEPTUKAILHOTO 3IEKTPUUECKOTO AUTIOJNS BOIM3M MIOCKOM IPaHUIIbI pa3esia AByX Cpe[
2. PacripocTpaHeHue ZIeKaMeTPOBBIX PAZIMOBO/H B HOHOCGhepe

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yJaOIUXCA

CamocrosTenbHasi paboTa o0ydaroLU[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

CamocrosTenbHast paboTa CTy/IeHTOB HalpaB/ieHa Ha CAaMOCTOSITe/IbHOe U3yUueHHe OT/e/TbHBIX TeM
paboueli MporpamMmbl U pellieHre JOMAIIHUX 3aZlaHui 110 TipakTHKe. []esb camocTosATeIbHOM paboThI -
TI0/ITOTOBKA COBPEMEHHOT'0 KOMIIETEHTHOT'O CITel[Ha/IMCTa U (POPMHUPOBaHKE CIIOCOOHOCTe M HaBLIKOB
K HeTIpepbIBHOMY caM000pa30BaHuI0 U MPpodeCcCHoHaIbHOMY COBepIlleHCTBOBaHMI0. Ocoboe MeCTo
OTBO/IUTCSI CAMOCTOSITE/TbHOM MPAKTUUeCKOW TIPOpaboTKe CTyIeHTaMHU OTZe/TbHBIX Pa3/ie/ioB U TeM 110
M3yYaeMou UCIUIUTNHEe, TAKUX KaK IpUMeHeHue nipeoOpa3oBanust Pypre [is pellieHust TMHEeHHBIX
ypaBHEHUM TeOPHHU BOJIH, aHA/IN3 JUCIIEPCUOHHBIX COOTHOIIIEHUM, BO3HUKAIOLIUX B 3ajladyax O
pacIpoCTpaHeHUH BOJTH pa3/IMUHON (GU3UUeCKOU pUpo/bl. Tako# 1Moagxoz BbipabaThIBaeT y
CTYZIEHTOB MHUIIMATHUBY, CTPEMJIEHHE K YBEJIMUEHUIO 00beMa 3HaHUM BbIpabOTKe yMEeHHH 1 HaBbIKOB
BCECTOPOHHEr0 OBJIAZIEHUs CIIOCOOAMU U TPUeMaMH (PM3UKH BOJTHOBBIX MPOLIECCOB.

V3yueHre peKOMeHJOBaHHOM JIUTEPaTyPhI CJIelyeT HAUYMHATD C YUeOHHUKOB U YUeOHBIX 1OCOOUH,
3areM MepexouTh HayYHbIM U3/laHUsIM — MOHOTpadusiM U CTaThsIM B HAYUHBIX KypHasaxX, B TOM
YuC/ie Y 3/IeKTPOHHBIX. KOHCIIeKTUpOBaHKe — 0/jHa W3 OCHOBHBIX ()OPM CaMOCTOSITeJTbHOTO TPY/ia,
Tpebytoliiasi OT CTy/leHTa akTUBHO paboTaThb ¢ yueOHOM IMTepaTypoi U He OrpaHUUMBaThCS
KOHCITeKTOM JieKI1ii. KOHTposb BhICTyTaeT popMoii 0OpaTHO# CBSI3U U TIpelyCMaTpUBaeT OLIeHKY
yCIleBaeMOCTH CTYZeHTOB. VIToroBoii (popMoii KOHTPOJISl yCIIeBaeMOCTH CTY/JeHTOB I0 yueOHOM
JucuuruivHe «Pr3rKa BOTHOBBIX MPOLIECCOBY SIB/ISIETCS 9K3aMeH. beccrnopHbIM (hakTopoM yCIelIHou
C/lauy 9K3aMeHa SIB/IsIeTCsl KPOMoT/IvBasi, CUCTeMaTHuecKast paboTa CTy/jeHTa B TeueHHe BCero repuoza
W3yuyeHus JUCLIMIUIMHBI (ceMecTpa). B 3ToM ciyyae ro/roToBka K 5K3aMeHy Oy/ieT sIB/ISTbCS
KOHIIEHTPHPOBaHHOW CUCTeMaTU3alliel BCeX TO/TyueHHbIX 3HaHUM 110 JaHHOW JUCLIUTIIMHE. Pecypchl
VIHTepHeT SB/SIOTCS OIHUM M3 a/IbTePHaTUBHBIX UCTOYHHUKOB OBICTPOTro roucka Tpedyemoit
yHpopmauyu. VX ucnosb30BaHie BO3MOXKHO [i/11 [10JTyUeHHs] OCHOBHBIX U IOMO/THUTE/IbHBIX
CBeJIeHHH 110 M3yuaeMbIM MaTepranam. Vcriosb3yoTest BUZbI CaMOCTOSITeIbHOM PaboThI CTy/IeHTa: B
YnTasIbHOM 3asie OUO/IMOTeKH, B yueOHbIX KabrHeTax (ylabopaTopusix), KOMIBIOTEPHBIX K/laccax, C
JIOCTYTIOM K pecypcaM VIHTepHeT U B [IOMallIHUX yCI0BUsIX. [1OpsAZ0K BBIOIHEHHUS] CAMOCTOSATeTbHOU
paboTHI COOTBETCTBYET MPOrpaMMe Kypca U KOHTPOJIMPYETCS B X0/ie 9K3aMeHa I10 JaHHOU
pucuuriHe. CaMocTosiTesTbHast paboTa MOoAKperisieTcs: yueOHO-MeTO[UUeCKIM ¥ MH(POPMAIIOHHBIM
obecrieueHreM, BK/IFOUAIOIIIMM PEKOMEH/J0BaHHbIEe YUeOHUKHU ¥ yueOHO-MeToJuuecKre mocoows, a
TaK>Ke KOHCIEKThI JieKIMii. CITMCOK KOHTPOJIbHBIX BOIIPOCOB /17151 IPOMEXKYTOYHOM aTTecTaljiu o
WTOraM OCBOEHUS JUCLIUIUIMHBIL:

1. ITnockass MOHOXpOMaTHUecKasi BOJIHA.

2. BonHoBOe ypaBHeHHe.

3. ®a3oBas u rpyrrosas CKOPOCTH.

4. YpaBHeHHe HellpepbIBHOCTY M YpaBHeHHe Jilniepa.

5. CkopocTs 3ByKa. Bektop YmoBa. [110THOCTE 5Hepruu B 3ByKOBOU BOJIHE.

6. 3akoH I'yka.



7. YpaBHeHus MakcBesuia. ['paHAuHbIe YCIOBUSA.

8. BekTop IlolinTiHra. I110THOCTE S3HEPIUM 371EKTPOMarHUTHOTO MOJIS B BaKyyMe.

9. OcHOBHbIe TapaMeTpsl 1171a3Mbl (T/1Ia3MeHHasi YacToTa U ilebaeBCKUM pazuyc).

10. KomninekcHast Au3/1eKTpyuuecKas IpOHULaeMOCTb X0I0HOU N30TPOITHOM I1/1a3MBl.

11. BeKTOp MJIOTHOCTH MOTOKA SHEPTUH.

12. TIpumeHeHue nipeobpa3oBanust Pypbe /715 pellleHust TMHeNHbIX YpaBHEHNI MaTeMaTUueCKOM
bU3MKU.

13. HopmasbHbIe BOTHBI B Cpefiax.

14. TeH30p BHYTPEHHUX HaTPSDKEHUH.

15. YpaBuenue HaBbe-CTOKCa.

16. JInHeapu3oBaHHas CUCTeMa YpaBHEHUM MeXaHUKU XXUJKOCTer U ra3oB. OCHOBHbIE CBOMCTBA
3BYKOBBIX BOJIH B )KU/IKOCTSIX U rasax.

17. YpaBHeHne Jlame. OCHOBHBIE CBOKCTBA yIIPYTHUX BOJIH B TBEP/BIX TeJlax.

18. Onmcanue 371eKTPOMarHATHBIX M0JIEN B CIVIOLIHBIX Cpefax. Y paBHeHuss Makcsesuia-JlopeHua.
19. PacripocTpaHeHye 3/1eKTPOMarHUTHBIX BOJIH B XOJIOZAHOM U30TPOITHOM I/Ia3Me.

20. PacnipocTpaHeHue 3/1eKTPOMarHUTHBIX BOJIH B XO/I0JHOW MarHUTOAKTUBHOM IJIa3Me.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTalyi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBblie 3a/laHHUA, H806XOIII/IMLIE AJIA OL€HKHM Ppe3y/bTdTOB 06y‘-IEHl/Iﬂ npu npoBejeHHUuU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBanue) sl  OLEHKH
copmupoBanHocTu KomnereHiuu OITK-1:

1. ITnockass MOHOXpOMaTHhUueCcKast BOJIHA.

2. BonHOBOe ypaBHeHMe.

3. ®a3oBas U IpymnIoBast CKOpOCTH.

4. YpaBHeHVe HellpepbIBHOCTH U ypaBHeHHe Diiepa.

5. CkopocTh 3ByKa. BekTop ¥YMmoBa. [1/I0THOCTb 5HEPruU B 3BYKOBOM BOJTHE.

6. 3akoH ['yka.

7. YpaBHeHus1 MakcBesyia. ' paHruHbIe yCIOBUS.

8. Bekrop [loiiHTHHTa. [110THOCTH SHEPTUU 37IEKTPOMAarHUTHOTO M0/ B BaKyyMe.

9. OcHOBHbIe TIapaMeTphI I171a3Mbl (T/1a3MeHHasi YacToTa U jebaeBCKuUil paguyc).

10. KomrmyiekcHast [UaieKTpUuuecKasi pOHULIaeMOCTb X0JI0THOM U30TPOITHOM I/1a3MBI.

5.1.2 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBanue) [Jisi  OLEHKH
copmupoBanHocTu KomnereHiuu OITK-2:

1. BekTOp IJIOTHOCTY IIOTOKA 3HEPrUu.



2. TlpumeHneHue nipeodpasoBanusi Pypre 7151 pelieHNst TMHENHBIX YPaBHEHUH MaTeMaTHyeCcKou (U3UKH.

3. HopManbHble BOJIHBI B Cpefiax.

4. TeH30p BHYTPEHHHX HaIPS)KEHUM.

5. YpaBHenue HaBbe-CToOKCa.

6. JIuHeapr30BaHHas CCTeMa YpaBHEHUM MeXaHUKU XKUJKOCTel 1 ra3oB. OCHOBHbIE CBOMCTBA 3BYKOBBIX

BOJIH B J)KUAKOCTAX U I'a3dX.

7. YpaBHeHue Jlame. OCHOBHbIe CBOMCTBA yTIPYTUX BOJIH B TBEPABIX Tesax.

8. OnucaHue 371eKTPOMarHUTHBIX MOJIel B CIVIOIIHBIX cpefiaX. ¥ paBHeHUs1 MakcBesia-JlopeHia.

9. PaCHPOCTpaHEHI/Ie 3JIGKTPOMAI'HUTHBIX BOJIH B XOHO,Z[HOﬁ I/IBOTpOHHOﬁ Ijia3sme.

10. PacripocTpaHeHHe 3/1eKTPOMarHUTHBIX BOJIH B X0/I0JHON MarHWTOAKTUBHOI I1/71a3Me.

Kpurtepuu oueHuBanus (oueHouHoe cpecTBo - CobeceoBaHme)

OneHka

Kpurepuu orjeHUBaHUs

3a4UTeHOo

BbICOKMI ypoBeHb MO/ITOTOBKU, Oe3yMpeuHoe B/ajIeHHe TeOPeTUUECKUM MaTepPUasioM, CTYAEeHT
JIEMOHCTPUPYET TBOPUECKUH TI0X0/] K PeIIeHUI0 HeCTaHJapTHRIX 3aau. CTyZieHT 6e3yIrpeuHo
PeIInI 33/1a4y, ZIa/1 TTOJTHBINA U Pa3BePHYTHIM OTBET Ha TEOPETHUECKUI BOTIPOC OUleTa, MpaBUIbHO
OTBETUJI Ha IOTIO/THUTEJIbHBIE BOTIPOCHI, a TAKXKe PeIlul OHO U3 3a/lJaHuI TIOBBILLIEHHOU
CJIO’KHOCTH, TIPOJIEMOHCTPUPOBAB CIIOCOOHOCTh K CAaMOCTOSTe/TbHOMN BhIPAaOOTKe YMEHUH 1 HaBLIKOB
peleHrs HecTaHZapTHBIX 3a4a4d. 100 %-Hoe BbINOTHEHHe KOHTPOJIbHBIX 3K3aMeHalOHHbBIX
3aganuii IJIV Beicokuii ypoBeHb MoAroToBKY CTyZeHT Oe3yTpeyHo pelnui 3aiady, a Takke Jai
TIOJTHBIN 1 pa3BePHYTHIM OTBET HA TEOPETUYECKUH Bompoc ousera. CTy/IeHT akTUBHO paboTani Ha
MpaKTUYeCKUX 3aHATUSAX. BhIMoIHeHe KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3aZiaHuii Ha 90% u Bhillie
NJIN Xopotuasi noaroroBka. CTyIeHT pelln 3aauy, Aaj [MOoJHbIM U pa3BepHYThIM OTBET Ha
TeopeTHUeCKHI BOTPOC OuieTa, HO UMEIOTCS HETOYHOCTH WJTH IIIepOX0BAaTOCTU B oTBeTax. CTyJeHT
aKTUBHO paboTas Ha NMPAaKTUYeCKUX 3aHATUSX. BhIMo/THeHre KOHTPOJIBHBIX 3K3aMeHaI[MOHHBIX
3aganuii ot 80 10 90%. NJIN B 1ies10M X0poliiast IOJAr0TOBKA C HeGOBITUMU OITMOKaMH UIH
Hegouetamu. CTYJEHT PeLInI 3a/jauy, Jajl OTBET Ha TeOPeTUUeCKUI BOMIPOC OuieTa, HO UMEITCS
HETOYHOCTH WU/IM IIIEPOXOBATOCTH B OTBeTaX. JJOMyCcKaroTCsl OIMOKY MPU OTBETAxX Ha
[JIOTIOJTHUTE/IbHBIE M YTOUHSFOII[ME BOMPOCKI 5K3aMeHaTopa. CTyZieHT paboTa Ha MPaKTUUeCKUX
3aHATHUSX. BhITIo/HeHe KOHTPOIBHBIX 9K3aMeHallMOHHBIX 3a4aHuii ot 70 g0 80%. UJIN
MuHMMAaNBHO [OCTAaTOYHbIA YPOBEHb MOArOTOBKU. CTY/JeHT MOKa3bIBaeT MUHUMa/bHbIA YPOBEHb
TeopeTUUeCKWX 3HaHWUN. CTyJeHT peLln 3a/jauy, Jaa Herlo/HbINA OTBeT Ha TeopeTUUYeCcKuii BOIIPOC
OwreTa, 3aTPy/IHSJICS C OTBETOM Ha JIOTIOTHUTE/IbHbIE BOMPOCHL. CTY/IEHT MOCeIa MPakTHIeCKHe
3aHATUS. BhINo/HeHUe KOHTPOJIBHBIX 9K3aMeHal[MOHHbIX 3afaHuit oT 50 g0 70%

He
3a4UTeHO

[ToAroToBKa HefIOCTaTOYHAS U TPEOYET JOTIOTHUTE/TLHOTO U3ydyeHus MaTeprasa. CTyJieHT He
peLwn 3a/jauyy WIA UCTIBITBIBA 3HAUMTEIbHBIE TPYAHOCTH TIPU ee pelueHUn. CTyZeHT JaeT
OLIMOOYHBIE OTBETHI, KAK Ha TEOPETHUECKHEe BOMIPOCKHI OM/IeTa, TaK U Ha HaBOJAIIUE U
JIOTIOJTHUTE/TbHBIE BOTIPOCHI 9K3aMeHaTopa. CTyIeHT TPOMyCTH/T OOMBIIYIO YacTh MPAKTHUECKUX
3aHSTUN. BhiNosiHeHre KOHTPOJILHBIX 9K3aMeHal[MoHHbIX 3aAanuii 7o 50% WJIN [MoaroToBka




Ouenka Kputepun onieHuBaHUs

abcosoTHO HeflocTaTouHass. CTYIEHT He OTBeUaeT Ha MOCTaB/IeHHbIe BOMPOCHI, HE YMEET pelllaTh
3agaun. CTyJeHT OTCYTCTBOBA/I Ha OO/BIITMHCTBE JIEKIUHM U TIPAaKTUYECKUX 3aHSATHU. BhInoHeHe
KOHTPOJIbHBIX 9K3aMeHal[MOHHbBIX 3a/1aHuii MeHee 20%.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE MPU MPOMEe)XXYTOUHOMN
arrecTanyuu

HIxana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO O04YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOII0
oCTH
KoMIer
eHIHI
(uHpUK
aropa
AOCTHXK He 3a4TeHO0 3a4TeHo
eHust
KoMIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOMYCTUMBI | COOTBETCTBY obbeme, N
3HaHUI HIDKe o 0IL[EM 3HAHWUY B
HeB03MO>KHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamMme obneme,
3HaHUS | OL|EHUTb MOJIHOTY o 3HaHUH. rporpamme yiolem
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOIIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M [IpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0Oble omubKU HECKOJIbKO TO/ITOTOBKH.
oTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ombok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC Pup
IIpogemoHc | Bce
ITposeMOHC | TPHUpPOBaHBI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbl | BCe
BCE yMeHUSI. ITpozieMOHCTp
OCHOBHBIE OCHOBHBIe
OrcyTcTBHE OCHOBHBbIe PeliieHsl HPOBaHbI BCe
ITpu perennu yYMeHUSI. YMeHUSI.
MHMHHMMaJIbHBIX YMeHMUsI. BCe OCHOBHbIE
N CTaH/|apTHBIX PemieHs! PerrieHs! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsl.
3a7iau He THITOBBIE OCHOBHBIE
HeBo3mMo0XHOCTE OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TIPOAEMOHCTPHP | 3ajauu C 3a/iauu C
OLIeHUTDb Hajnuue 3a7launl. OTAeNbHBIM | OCHOBHEIE
YMenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHU BemonHens! | u 3ajiaunl.
OCHOBHbBIE omMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 33/laHUsI | HecyllecTB | BoIrnosiHeHbI
yMenus. imenu | BeimonHeHsl | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpyObie BCE BCe 3afIaHus
obyuatolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIINOKH 3aflaHus, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B o6beme, HO
d BBITIOJIHEH HeJloueToB
TIOJTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHyis B
HeJjoueTaMu
TIOTHOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelenun Nwmeetcsa ITpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaHZapTHBIX MMHMMaJIbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHBI | WPOBaH
HaBbIKOB. 3aau He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYECKUI
HeB03MO>XXHOCTb TIPOZ€MOHCTPUP | HABBIKOB HaBBIKW IIPY | HAaBBIKW [IPH | TIPH TOZIXO[, K
OL|eHWUTh HalMuKe | OBaHbI Oa3oBble | VIS pelIeHnn peleHnn perIeHn’ perIeHNIo
HaBBLIKOB HaBBIKW. VIMenu | pelieHUst CTaH[apTHB! | CTAHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Obie CTaH/JapTHBI | X 3371y C x 3amau 6e3 | HBIX 337a4 | X 3a7jau
OTKasza oumbKu X 3a7lau C HEKOTOPBIM | OLIMOOK U 6e3
oOyuarolerocsi ot HEKOTOPbIM | U HeJJoueToB ommboK 1




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0J1Ha KOMITeTeHL{Usi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/ibHbIe BOMPOCHI) A/l OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1. ITnockasi MOHOXpOMaTHUeCKasl BOJTHa.

2. KommiekcHast popMa 3anucu rapMOHUYeCKOro 1oJist. Y paBHeHue ['eflbMrosisLa.

3. Lununapuueckue u cepryeckrie MOHOXpOMaTUYeCKHe BOJTHBL.

4. ITpyuHLMIT CyNIepHo3WLMU TIPY pellieHUH TMHeNHbIX YpaBHEeHUH MaTeMaTHuecKon hU3HKH.

5. IMocTaHoBKa 3a/jaurt 006 U3TyUYeHUH 3a[JaHHBIX KCTOYHUKOB, PACTIO/IOXKEeHHBIX B OrPaHUYeHHOU 00/1acTH
MIPOCTPAHCTBA. Y CJIOBUE U3JyueHus1 3oMMepdenba U IPUHLIUI [1peSe/IbHOTO MOT/I0IeHUS.

6. TTpumeHeHMe nipeobpa3oBaHus Pyphe /15 pelieHust TMHEeHHbIX YPaBHEeHUI MaTeMaTHYeCKOH (hHU3UKH.
7. HauanbHas 1 rpaHnuHas 3ajjava.

8. Metog dynkuuii I'prHa.



9. JucnepcuoHHoe ypaBHeHUe. dDa3oBas v rpynmnoBasi CKOPOCTH.
10. ®usnueckue cBoiictea Tes. [ToteHiman JleHHapzaa-/I>koHca. I'uoTesa CIUIOIIHOM Cpe/ibl.

11. OnucaHue OBWKEHUS CIJIOLITHOM Cpe/ibl B TlepeMeHHbIX Jiiiepa u Jlarpanska. ITosiHas mpor3BoiHas 1o
BpeMEHU.

12. YpaBHeHUe HellpepbIBHOCTU B MeXaHUKe KUJKOCTU U rasa.

13. OcHOBHOe ypaBHeHHe MeXaHUKH CIIOLIHON cpefibl. TeH30p BHyTPeHHUX HaMlpshKeHUH.
14. Tensop ckopocreii fedopmaimii. Teopema ['enbMrosibiia.

15. YpaBHenuve HaBbe-CroKCa.

16. 3aKOH coxpaHeHUsI SHEPIUY B BSI3KOH TeIlJIONPOBOAsALLEeN cpefie.

17. IlonHas cucTeMa ypaBHEHUM MeXaHHKH >KUAKOCTel U ra3oB. ['paHUuHbIe yC/I0BUSI.

18. Cucrema ypaBHeHU JTMHENHOMN aKyCTUKHY M ra30[MHaMHUKU B OTCYTCTBUE BSISKOCTU U TEIJIOTIPOBOAHOCTH.
BosiHoBOe ypaBHeHHe. CKOpOCTh 3ByKa 110 Jlaracy.

19. Tlonspusanus 1 SHepreTUUeCKUe XapakKTepUCTUKU 3BYKOBBIX BOJIH.
20. 3ByKOBbIe BOJTHBI B BS3KOI TEI/IONPOBOAHOMN cpejie. I30TepMuueckasi CKOPOCTh 3ByKa HbloTOHa.
21. 3nyueHue 3ByKa IVIOCKUM OCLIWLIMPYIOLLIUM MOPLLIHEM.

22. V3nyyeHue 3ByKa paivajbHO My/IbCUPYIOLLel yrpyroi cdepoii: mocTaHOBKa 3a7aud U (GopMyJibl 15 TIoJiei
puVr.

23. THTeHCUBHOCTh U MOLJHOCTB U3/Iy4eHUsI aKyCTUUeCKOro MoHoross. Cula peakLvy U3JlydyeHus 3ByKa.
[IpucoesvHeHHas Macca ¥ CONPOTUBIIEHHE U3J/TyUeHNs].

5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-2

1. Ob6bemHast ¥ cIBUTOBasi yIIPyTroCTh TBepAbIX Tesl. Moayns FOHra u ko3dduipenT [TyaccoHa.
MaTtemaTtryeckoe omnuvcaHue Jepopmaliiy Tesa. BekTop cMeliieHus v TeH30p JedopMaiiii.
O600611eHHbIH 3aK0H I'yka. OfHOpO/IHBIE TeopMaliin.

OcCHOBHBIe ypaBHEHUS IMHENHON TeOpHH YIIPYrocTH. BOHEBI B U30TPOITHOM yTIPYTOM TeJIe.
YpaBHenusi Makcsesina-JIopeniia. ITossipy3aiiyst u HaMmaraudenuve. [1o/HbIN TOK B cpefie.

ok wN

Makpockonuyeckue 3/1eKTpOMarHuTHBIE 1107151 U ypaBHeHus1 MakcBesiia. I'paHruHble yCioBus. 3aKOH

COXpaHeHUsl SHepPruu Jij1s 3/1eKTPOMarHUTHBIX T1071eli B BaKyyMe.

7. DneKTpoMarHWTHbIE 0JIs1 B OJHOPOZAHOM M30TPOITHOM Cpejie C TIOCTOSIHHBIMY 3HaUeHUssMU , U
KomruiekcHas fyanekTprueckast IpOHULIAeMOCTh U TT0Ka3aTe/Ib [IPe/IOMJIEHHS.

8. Ilonspusauys MJIOCKUX 3/1eKTPOMarHUTHBIX BOJH. K03 duieHT nossipysaniy, 3/UIMIIC MOJIsIpU3alyi.
ITapameTpsl CToKca u cepa ITyaHkape.

9. OrpefienieHNe U OCHOBHbIE CBOMCTBA I1a3Mbl. JlebaeBcKoe S5KpaHHPOBaHHUe.

10.KBasurupoguHaMAyecKoe ornrcaHue 1jasmMel. KomriekcHast AusieKTpruieckast IpOHULIaeMOCTh

X0JIOJHOW M30TPOMHOI Myia3Mel. [11a3MeHHast yacTora.



11.DneKTpoMarHUTHbIe T0JIs1 B X0JIOHOUW M30TPOMHOM Mia3Me. /JuarHOCTHKa I/1a3MBbl.

12.TeH30p AU3/71€KTPUUYECKOM IPOHULIAEMOCTH X0J/I0/JHON MarHUTOAKTUBHOM I1/71a3Mbl.

13.BriBog, hopmy AJ1s1 TIOKa3aTe el MpeIOM/IEHHS] B MArHUTOAKTUBHOM T1a3Me. JIBa THTa HOPMaJTbHBIX
BOJIH.

14.JucniepCUOHHBIE KPUBBIE IIPU PACIIPOCTPaHEHWH BOJIH B I71a3Me BJJ0JIb BHEIIIHEI0 MarHUTHOI'O TOJIS.

15./JucniepCOHHBIe KpUBBIe IIPYA PACIIPOCTPaHEHUU BOJIH B I/1a3Me IoIlepeK BHeIlIHer0 MarHUTHOI'O T10JIs.

16./JucniepCOHHBIe KPUBBIE IIPU PACIIPOCTPaHEHUH BOJH B I71a3Me 07, yT/I0M K BHEIIIHEMY MarHUTHOMY
TOJIIO.

17.2ddekt Dapazes.

Kputepuu onjeHnBaHus (0LleHOYHOE CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OrjeHka KpuTepuu orieHuBaHUs

BBICOKHIT ypOBEHb TIO/ITOTOBKH, Oe3yTpeuHoe BiiaJileHHe TeOpeTHUeCKiM
MaTepuasnoM, CTY/eHT JeMOHCTPUPYeT TBOPUeCKUM MOXO0/, K pPelleHHI0
HeCTaHZJAPTHBIX 3a7au. CTyZeHT Oe3yrnpeuHo pewn 3a/iauy, /1as TOTHBIA 1
Pa3BepHYTHIN OTBET Ha TEOPETUYECKHI BOTIPOC OusleTa, MpaBUIbHO OTBETUT Ha
HIPEBOCXKOARO JIOTIOJIHUTe/IbHbIE BOIIPOCHI, a TAK)Ke PeLlInsI OHO U3 3a/laHui MOBbILLIEHHOU
CJIOXKHOCTH, TTPO/IEMOHCTPUPOBAB CIIOCOOHOCTB K CaMOCTOSITE/TbHOM BBIPabOTKe
YMEeHUI 1 HaBbIKOB pellleHus] HeCTaHAapTHBIX 3a7a4. 100 %-Hoe BbIIO/HEHUE

KOHTPOJIBHBIX 3K3dM€e€HallMOHHBIX 3a,an1/H?1

Bricokuii ypoBeHb OAroToBKU CTyZeHT 6e3ynpeyHo pelini 3ajauy, a TakxKe Aar
TIOJTHBIN 1 pa3BepHYTHIN OTBET Ha TeOpPeTHUeCcKHii Borpoc 6umera. CTyzeHT
OT/IMYHO

aKTMBHO paboTan Ha MPaKTUUYeCKUX 3aHITUSX. BhIMOHeHe KOHTPOIBHBIX

5K3aMeHaI[MOHHbIX 3aiaHuii Ha 90% u BbIITIe

Xoporuasi noArotoBka. CTyJeHT peliui 3a/iauy, Aas MOHbINA U pa3BepPHYTHIN OTBET
Ha TeopeTHYeCcKHii BOMpocC OuseTa, HO UMEIOTCSI HETOUHOCTU WJTH 1IIePOX0BAaTOCTH B
OueHb XOPOILIO

P otBeTax. CTy/IeHT aKTMBHO paboTas Ha MPAaKTUUECKUX 3aHATUSX. BhIMOTHEHHe

KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3afanuii oT 80 g0 90%.

B uenom xopormasi moroToBKa ¢ HeGOMbIIMMH OIIMOKaMH WK HeJI0UeTaMu.
CTyzieHT peruus 3a/jauy, Jaa OTBET Ha TeOPeTUYeCKHU BOMPOC OuieTa, HO UMEIOTCS
HETOYHOCTH W/ 1IIepOXOBATOCTH B OTBeTax. JJoMycKaroTcsi OIMOKY IPY OTBeTax
xopotto Ha JIOTIOJTHUTE/TbHBIE ¥ YTOYHSIIOIIME BOTIPOCHI 9K3amMeHaTopa. CTyeHT paboTan Ha
MPaKTUYeCKUX 3aHATHSIX. BhINo/IHeHre KOHTPO/IbHBIX 5K3aMeHallMOHHBIX 3a/jaHui

ot 70 no 80%.

MuHUMaNbHO J0CTaTOUHbIN YPOBEHb MOATOTOBKU. CTYJeHT MOKa3bIBaeT
MUHUMaJIbHBIM yPOBeHb TeopeTuuecKrx 3HaHui. CTyJeHT peLluI 3ajauy, naii
YZI0B/IETBOPUTEJTLHO HETIO/THBIN OTBET Ha TeOPeTUUeCKUi BOMpOC OuieTa, 3aTPyAHS/ICS C OTBETOM Ha
JIOTIOTHUTEbHBIe BOMpockl. CTyeHT Iocelian NpakTHYecke 3aHsTHSI.
BrInosiHeHre KOHTPOJIBHBIX 3K3aMeHallMOHHbIX 3aanuid oT 50 1o 70%

Heyj0B/eTBOpUTeNbHO  [loAroToBKa HeflocTaTouyHasi U TpeOyeT AOMOTHUTEIBHOTO U3yUeH sl MaTepHara.
CTyJeHT He pellIn/ 3a[auy WIM UCIIbITBIBA/ 3HAUWTe/bHbIE TPYAHOCTH IIPU ee
petienru. CTy/IeHT AaeT omnMOOUHbIe OTBETHI, KaK Ha TeOpPeTHUeCKHe BOTPOCHI

6I/I]'IETa, TdK ¥ Ha HABOJdAIKe WU AOTIO/THUTEe/IbHbIE BOIIPOCHI 35K3aMeHaTOopa. CTygeHT




OueHka Kpurtepuu oLieHUBaHUs

MPOMYCTU OOJIBIITYIO YaCTh MPAKTUUECKUX 3aHATUMN. BBITIONTHEHHE KOHTPOIBHBIX
9K3aMeHaI[MOHHLIX 3afaHuii 70 50%

IMoaroToBka abcomoTHO HefocTaTouHas. CTy/IeHT He OTBeYAeT Ha MOCTaB/IeHHbIE
BOTPOCHI, He yMeeT peliarth 3a7aun. CTyeHT OTCyTCTBOBA/I Ha OOJIBITUHCTBE

TI7I0X0 o o
JIeKLUM U TIPaKTUUeCKUX 3aHATUI. BbiMosHeHre KOHTPOJIbHBIX SK3aMeHallMOHHbBIX

3aziaHuii MeHee 20%.

5.3.3 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
koMmnerenuu OITK-1

Fanaua 1

nDJ'[‘_\'"-IIITI: obuwee peleHHE OOHOMEPHOIY BOIHOBOT) YPABHCHHA

=3
u 1 &u 5

2
o x

i
o ar’

Jamaua 2

u=u(x,y,z,t)

Janucarts PEIIEHHE BOJIHOBOI'O YPABHCHHA

A2 2 2
Gu+r3u &u d°u

1.8
ax* 8y 9 o o

ONHCHIBAIONICE PACTIPOCTPAHEHHE MAOCKOH BONHEL MPOH3BOMBHON (OPMEL B TpeXMepHOM

MPOCTPAHCTEE,

Jamaqa 3

Haiiti ofee pemieHie BOJIHOBOTO YPABHEHHSA, OMHCEIBAIOLIEE pacnpocTpaHeHue ciepHHecknx

BOJH.

Fanaua 4

[lyTeM CYNeprnosHUMM MNOCKMX BOMH C (POHTOM, NAPANMENkHBIM OCH 2 | MOMYHHTE

HHITHHAPHYECKY ) BOIHY



u[p,t}:_rf{ﬁ—pcasa}da
0

3

rae f( 3 ) - NPOM3BONIEHAA (YHKINA, pz': X+ }'2 £

3agaua 5

Tytem cyneprozuumn cdepuueckn cummverpuansix gon fle—rlir rae f(é) - IPOHZBOILHAN

ol Lol 2
dyukuns, T =X +Y "'zz, NOJYHHTE PACXOIALIYHCA LIMTHHAPHHECKYH) BOIHY.

Janaqa 6

HeorpaHH4eHHan CTPYHA BO30YKICHA 3a/IAHHBIM HAYANBHEIM OTKIOHEHHEM ulx,t=0)=¢(x ]

Haiitu orknonenme U [ X :t) TO4EK CTPYHEI OT MONOAEHHA pasHoBecHa npu [ = 0, Npe/nonaras,

4TO HAYAALHAA CKOPOCTE paeHa Hynw. [locTponTe NonoskeHHEe CTPYHEI B (IHKCHPOBAHHEIE

=uty(1=|x/L) mpn |x|<L,¢(x)=0 npu |x|>L

MOMEHTEI BPEMEHH B CIyHae 9lx }_ i

Janaua 7

Haxopasimancs B WaeansHOM raze Ci]}EpH'-IBCKBH 000I04Ka COBEPIIAET MaNble NYIRCALHOHHBIE

alt)=a,+a,sin wt a,<<a

TapMOHHHECKHE KONeDaHHA N0 3aKOHY rae 0. Okpyskaromasn

c,. ay@ic, <<l (Po

0GONOMKY rasoBas cpeia XapakTepHiyercs napamerpamu PO u

C
HEBOIMYLIEHHAA MIOTHOCTE, S - ckopocTh 3eyka). Haiith none gagnenus w none ckopocrei

HacTHIL rasa.

3agaua 8



Pemmte npenpgymyo saga4y, eciu ofonouka uMeeT dopMy GeckOHEYHOrD WHAHHAPA, pagnyc

g s
KOTOPOrO MEHAETCH BO BPEMEHH M0 3aK0HY a(t)=a,+a;sin ot

Jana4a 9

Haiiti xo3(pHUHEHTE] OTPAXKEHHA W MPOXOKIASHHA NIOCKOI 3BYKOBOH BONHMEL, nagawnomeil Ha

TPaHNLY paziena JBYX PaziudHeIX HAealbHEIX razor. [Ipeanonaraercs, 4To B HEBOIMYLIEHHOM

COCTOSHHHM Ta3Bl XAPAKTEPH3YIOTCA mapaMerpamu Foi Po y Poz pO, COOTBETCTEEHHO

(HEBO3IMYIUEHHEIE JABNEHHA B 0DOHN razax OJHHAKOBEL).

Jana4a 10

MNokazaTe, 4TO AMEKTPHMECKOE H MArHHTHOE MONA MICCKOH BOMHEI MPOHIBOMBHOH d]()ph{bl B

BAKYYME HANPAB/EHE NePNEHIHKYISPHO K HANPABICHHI0 PACTIPOCTPAHEHHUS BOJHEL.

Janaua 11

B opsopoaHoii npoBosmeil cpeae, ANeKTPOMATHHTHEIE CBOICTEA KOTOPOIl XapakTepH3IyIOTCs

-

MNOCTOAHHEIMM £, [I W O, 3aJaHEl CTOPOHHHE TOKH Jem gy Pem [MonyuHTe YpaBHeHHA 14
BEKTOPHOTO H CKAMAPHOTO MOTEHUHATOE 3MEKTPOMATHHTHOTO MONA, oG0OLIME HA IaHHE

cny4ait yenosne kanubpoeskn Jlopenua.

Janaua 12

Inockas 0JHOPOAHAA MOHOXPOMATHHMECKAA BOMHA PACTIPOCTPAHACTCA B MPOBOAAUISil cpele,

INMEKTPOMATHUTHEIE CEOIICTBA KOTOPOIl XapAKTEPH3YIOTCA NOCTOAHHEIMH £, 1L 1 &. Haiiti cagur

thaz Mexay nonsMH E yH gpome.



Janaqa 13

[Tnockwmii NOPIEHs COBEPLIAST FapMOHHYECKHE KonefaHus mo JAKOHY x(l‘}:asm{wt]_

c
CkopocTh 3BYKA B CPEE COPaBa OT MOPIUHA paBHa 5. 3amucaTh TOMHOE PElleHHE 3a1a4,
OnpelenfAoliee Nole cKopocTell B 3BykoBoil BONMHe, Hinyuaemoil nopmHem. Packnaawieas

M=awlc,

MOJIYHEHHOE PELICHHE B PAI 10 MANOMY Napamerpy , HAIITH AMIUIATYLY BTOPOI

rapMOHHEH.

Janaqa 14

[Ipumensaa npeobpazosanne @ypee, HaliTH QYHIAMEHTANbHEIE pPEIIEHHA YPABHEHHA

e
Fensmronsia A4 +kou=0
tu_ &Fu Fu
w=ulx,y,z,}, d=—=+- =
a) B TPEXMEPHOM NPOCTPAHCTRE ox' 8y’ oz -
3 L]
: du, du
u=u(x,y), A=—+-
) HA MIOCKOCTH ox DJ’Q,
d’u
u=ulx), A=—
B) Ha IpAMOi dx
3anaqa 15

Haiitn frynaamenTaneHoe peledne ypaeHenna Kneiina-Iopoona

'y éu
—2+v—+m2u =c?Au
ot ot P

L)

u:u(x,y,z,r}1 O<v<2w

=
rae P. Tlytem npefensHOro Nepexoia g ol B 0

MOMYHHTE (hYHIAMEHTANBHOE PElIeHHE BONHOBOTD YPaBHEHHA.

Fanaua 16

:)JIE:KTpH'i&CKHH AHNONE HAXOOHTCA Ha BHEICOTE h HAJ MIOCKOH MNOBEPXHOCTHID z=0

HAEeanLHO NPOBOIALETO NONYNPOCTPAHCTBA H OPHEHTHPOBAH BAONL ocH < . CuMTas, 4To TOK

i
o E H
AHTIONA MEHACSTCA MO rapMOHHYECKOMY 3aK0HY e , QIPSICIHTE MOJIA H £ ]_.['DCT}’)DHTL

AHArpaMMy HaNpaeJIeHHOCTH H3TYYEHHA N0 MOLLHOCTH.

5.3.4 TunoBble 3ajaHus (OL[eHOYHOE CpeJACTBO - 3ajauu) /J/is OLeHKH C(hopMHPOBaHHOCTH
kKomneTtennyu OTTK-2



Japaua 17

MarnuTHelil QUNOL (MafeHbKas Kpyriad paMKa pajuyca @ C NpoTeKamliHM B Hell ToKoM

_ [{A T3

I_IUE : ﬁ'(x}l'rf.‘ {{1) HAXDAMTCS Ha BeICOTE h Hall [AOCKOH NOBEpXHOCTEIO z=0
HAEANLHO NPOBOAALErs NOAYNPOCTpascTea. TINOCKOCTE PaMKH NepnediHKyIspHa ocH Zz
E  H

3aMCaTh BhIPAKEHWA s noded MoCTpOUTL  JHArPAMMY  HANPABIEHHOCTH

H3NYYEHHA [10 MOLWHOCTH.

3agaua 18

ToueyHbIT MOHOXPOMATHUECKMIT MCTOUHMK 3BYKA (AKYCTHUECKMI] MOHONOIBL) HaXOAWTCA B
NOAYTPOCTPAHCTEE z>0 Ha PAcCTOAHHH h ot abcamorho kecrkoit crenxu £ =0, Cunras,

uro o6nacre 220 sanonnena rasosoii Cpeioi, XapakTe pU3YIOLeHcs NapaMeTpaMi Po P 0,
HAl{TH NoJle Jasnesds | oie ckopocteil yactiy raza. [TocTpolTs gHarpaMmy HanpagneHHOCTH

HINYYEHHA HCTOYMHHKD 10 MOWHOCTH. OI]pE,Ll'E'J]H'J'I: NOJHYHY MOWHOCTE H31YYeHHA. BaskocTeio

H TEIUIONPOBOAHOCTEED CPeiBl peHebpey.



3apgaua 19

Toueunslil MOHOXPOMATHUECKMIT MCTOUHMK 3BYKA (8KYCTHUECKMIT MOHONOJE) HAXOpUTCes B

rouxe Z=h_ Cuyrasg, wro NOAYNPOCTPaHCTBD £ >0 sanomseno AHAKOCTRIO, OFpaHiYeHHO
CBOBOAHOI NOBEPXHOCTLIO, HA KOTOPO JaBNeHHe PABHO HYIK, HAHTH NOAe JABAeHHA H Noie
CHOPOCTEH YacTHL| XHAKOCTH. TToCTPOMTE AHArpaMMYy HANPaBIeHHOCTH H3AYUEeHHA HCTOUHMKA

M0 MOWHOCTH. BA3KOCTEIO W TEMI0NPOBOAHOCTEI CPeisl npeHeipeus.

Japaua 20

B Hauane KOOPAMHAT HEOrPAHWUEHHOrO MPOCTPAHCTBA, NPEACTABAMOWEro coboil Bakyym,
HHKO,JJ,H'['CH. 3Jleﬁ'l'pHHECEHﬁ AHINE, lLﬂ.pﬂJJJ]eJinblﬁ OCH z . Momenr ,!I'H.Iil:l.n'll' MEHHETCH 110
3AKOHY

_' p,=const npu —o<r=0,

P lpucns[mt] npu O<t<owo.

E H.

[MOAYUHTE TOUHBIE BEIPAKEHHA 15 1o1ei

3apaua 21

¥pasHeHHe, ONUCEIBAOLEE PACTIPOCTPAHEHHE HOHHO-3BYKOBLIX BOJIH B I183ME, HMEET BH/

a2 n?
o u 2 2 .0l
—zVidu-ryd——==0
ot ot s

rje Lo CKOPOCTE MOHHOPD 3Byka, | D - jeGaenckuil paguyc. Haiith gasosyio 0 rpynnosyio

um[k},v¢[m]Jvepl:m}_

cropoctd. MocTponTs rpadiMky 3aBHCHMOCTeI



3apaua 22

YpasHeHHe, ONUCHLIBAIOWES PACTIPOCTPAHEHHe BHYTPEHHMKX BOJIH B JKMAKOCTAX M ra3ax, MMeer

BHJL

- [ ~2 2
&'u o é°u, u
i Ly 2
at \Ox= ay°

A =0

rae “o - pelicTBHTENLHOE YMCID C PAIMEPHOCTEID HacToTel Onpegenurs Hasopyio CKopoCTs

Bo/iH, HailTh BeMUMBY M HanpasaeHie Fpynnosoil CKOpoCTH BOJIH.

3apaua 23

Pal:[[pDC'J'p&HEHHE' 'ﬁ-blc'l'phlx H MEAIEHHBIX MAHHTOIBYKOBRIX BOJIH B MArHHTOAKTHEHOM

[asMe ONHMCEIBAeTCH YPaBHEHHEM

4 2 2
d'u o°u aou
— -l )A—+ciciA—=0
ot at 0z

C & "
rjae ~ 5 - CKOPOCThL aguabaTHOro 3BYKa B miasme, A4 - ansdBeHoBCKas ckopocTh. Haiith

c,>>c "
thazoekle cKOpoCTH BosH. B ciyuae A 5 ONpPesendTh BEMHYHHY W HANPBAEHH FPYINOBE0H

CROPOCTH BOJIH.

3apaua 24

PacrnpoCcTpaHeHHe 3MeKTPOMArHHTHOH BOMHEL HeoOBIKHOBEHHOH NOJAPH3ALHH B OJHOOCHOM

KPHCTALIE ONHCIBARTCH YPaBHEHHEM

-1 ~2 ~2 -
Eﬂ' u+£l’z U+ [ U_ﬂf}zl‘:{'

3 Jyz dzt ctart

rae €0, 0>0 Haiiri dasoryi 1 rpynnosyx CKOpocTH. ONPeleHTh, KAKAA H3 CKOPOCTeH

ABAALTCA HAMDO0MBLIE Mo aDCoMHTHOMN BeTHYHHE,



Japgaua 25

YpapHeHHe, ONUCKLIBAIOLEE PACTIPOCTPAHEHHE 3NEKTPOMArHHTHEIX BOJH B BIHMYLWEHcH cpege

¢ nponnuaemoctsvi £ H . HMEET BIHJ,

1 &*u i T
Au-= x5 L+V-V | u=0
" at clot ] ,
- 7, i 2, 2102
rae K=E—1 Y. CKOPOCTH Cpefbl, y=(1-VIT™ Haitru (ha30ByI0 CKOPOCTH BOIH.

3apaua 26

¥YpasHedHe, ONHCBIBAIOLEE  PACMPOCTPAHeHHe 3BYKOBRIX BOMAH B CPeQe ©  Y4YeTOM
['pEBH'l'aLI,MOHH'L‘I['O [[pll'l'li)KE'HMSl MEH{,IJJ' '{BCTML‘BMH, HMeeT BHA
2
au 2

B
ﬁ—mgu—csfﬂu—ﬂ

c w "
re 5 - CKOPOCThL 3BYKA, 9 - peiictenrensHoe wieno (T, yactora [ainca). Toayunrs
JHCnepcHoHHOe ypasHende. Hadti (asoeyi M rpyrmosyio ckopoctd Boid. Moconeosarts

k]

3aBHCHMOCTE ll'l( ! s KpynHOMAaciuTalHeIX BOIMYLIeHHI B Cpeje.

Jagaua 27

VpaBHEHHE, ONHCBIBAIOLLEE  PACIIPOCTPAHEHWe BHYTPEHHMX BOAH  BO  Bpallakolielics

HECHMMAaEMO AMHAKOCTH, HMEET BHJ

2 2
d u+4gzr3 u_
ot dz

A 0



rae $2 - pelicreirenstoe uncno (VIIoBas CHOPOCTH BPaLjeHHs #UIKoCcTH). ONpeieinTs

Be/HUHHY 1 HanpasieHHe Ga3osoil H rpynnosoil CKOPOCTH BOJH.

3ajaua 28

[Mokasatens NPeioMIeHHA A5 JeKTPOMArHHTHEIX BOIH JHANA30HA CEHCTALMK atMoChepHKos

B MArHUTOAKTHEHOI 111a3Me HMEeT BHJ

2
2_ mp

n'=
W g eosd

2 2 24142

—] = +K + 2

rae C0SY k:”ﬂ k=[k, kr k) Haiitu da3osylo W IPYNNOBYH CKOPOCTH  BOJH.
BoccTaHoBHTs JH(IepeHIHaTsHoe YPABHEHHE ¢ YACTHBIMH TIPOHIBOIHEIMH, OMHCBIBAILEE

pacrpocTpaHeHHe JaHHEIX BOJIH.

3ajgaua 29

[Mokazates [PeloMIeHHA 0715 SNEKTPOMACHHTHRIX BOJIH B Cpeje HMEeeT BHJ

2
@

n
2_ 2
@ —wy

w

rae @y =const

Boccravoeuts  AMQupepeHUUaibHOE  YPABHEHHE € YACTHRIMH

MPOH3BOJHBIME, OTEEUAHILIEE YKA3AHHOMY JHCIEPCHOHHOMY COOTHOLEHHED.

Japaua 30

[Mone NAOCKOH MOHOXPOMATHYECKOH BOJIHBL, PACTIPOCTPAHAKILEHCH B XONO4HOH H30TPONHO
aamMe ¢ InoTHoCTe0 W (oM™), cnagaer B e pas Ha paccroaHud L (om). Haiitu adpextusryio
UACTOTY CTONKHOBEHHH V 3JIEKTPOHOB 11a3MBl C HOHAMM H HElTPANBHEIMH YACTHLEAMH, ECiH

H3IBECTHO, YTO YaCcTOTA BOJIHbL @ YAOBIETBOPHET YCIOBHAM @3> >V, Wy,



3ajnaua 31

Chnoid IUTa3mMel, Ul'j:ln:'IHIrl"-lEHHI:[j:i ITNOCKOCTHMH z:D H z:[". HAXOOHTCH B NOCTOAHHOM

-

H =H_ ¢

[ s
OAHOPOAHOM MArHHTHOM NMOJ1e ¢ HANPIAReHHOCTER 0 0=z, ]._l[.'llrl. NpOXOAIEHHH THHEHHO-

llU.lISIpH'jUBEIHH.Uﬁ BOJIHBL [10 HOPMAJIH 4epes }'K.i:lsdHH.I:[i::I ﬂ;‘lL‘IZ-I::I.. Y¥rodl noBopoTa NAOCKOCTH

NOHPHIALHH COCTABKHIL cr paf. C'—I}"I']'H.SI, UTO YacToTd BOJIHLL @ YVAOBAETBOPHET YCIOBHEY

W2y 0y, HAHTH KOHLEHTPALMI 133MEL B C106.

3ajnaua 32

[nockas 3BYKOBas BOJIHA PaclpOCTPAHAETCH B arMocepe BepTHKANLHO BBEPX [IPOTHE

=—€
HalpaeleHHA CHIBL TAMECTH g fg. Cumran BO3AYX HOeallbHEIM I'd30M, a i'l'l')f'l.U{'I'.bE[Jy

IrlElO'['EJJM}d'—IEfHUi::I (HEHU3M}|JLL|EHHUE JHAUYEHHE TeMNEepaTypkl HE 33aBHCHT OT Z.:l-_. BLIBECTH

ypagHeHHe J4as noss ckopocteil 8 sonde, TToayuMTe JHCTIEPCHOHHOE YpasHeHHe, BASKOCTLIO H

TEIUIONPOBOAHOCTERD NpeHedpeds.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OrjeHKa

Kpurepuu oLieHrBaHUs

MIPEBOCXO/HO

Bricokuii ypoBeHb MO/ATOTOBKH, Oe3yIpeuHoe B/iaJileHue TeopeTHUeckuM
MaTeprasnoM, CTyZIeHT IeMOHCTPUPYeT TBOPUYeCKHUH MOXO0J, K pelleHHI0
HecTaHAapTHBIX 3a7au. CTyieHT Oe3ynpeuHo peluws 3a/auy, Aajl MoJJTHbIN 1
pa3BepHYTHII OTBET Ha TeOPETHUeCKHiA BONpoc OusieTa, MpaBU/IbHO OTBETUT Ha
JIOTIOTHUTE/TbHBIE BOMPOCHI, @ TAK)Ke PeIlr/ OFAHO U3 33/laHrii MOBBILLIEHHON
CJIOYKHOCTH, TIPOZIEMOHCTPHPOBAaB CIIOCOOHOCTE K CaMOCTOSITe/TbHOW BbIpaboTKe
YMeHU ¥ HaBBIKOB pellleHrsl HeCTaH[apTHBIX 3aay. 100 %-Hoe BEIIOHEHHe
KOHTPOJIbHBIX 9K3aMeHallMOHHbIX 3a[,aHni

OT/IMYHO

Bricokuii ypoBeHb OAr0TOBKU CTyieHT Ge3yrnpeuHo pewi 3aiady, a TakKe Jas
TIOJTHBIM 1 pa3BepHYTHIM OTBET Ha TeOpeTUYeCKWii Borpoc ousnera. CTyeHT
aKTHUBHO paboTast Ha NMPaKTHUeCKHX 3aHATHSX. BbINonMHeHe KOHTPOJIBHBIX
9K3aMeHal[MOHHLIX 3aiaHuii Ha 90% U BhIlIIe

OYeHb XOPOLIO

Xopotuasi noarotoBka. CTyIeHT pelus 3aauy, Aajl MOoHbIN U Pa3BepHYThIi OTBET
Ha TeopeTUYeCcKHi BOMpoC bueTa, HO UMEIOTCSI HETOUHOCTU WU LIIePOXOBAaTOCTH B
otBeTax. CTy/IeHT akTMBHO paboTa Ha MPaKTUUYeCKUX 3aHATHSX. BhIMoHeHre
KOHTPOJIbHBIX 3K3aMeHaIMoHHbBIX 3aanuit oT 80 10 90%.

XOpOILO

B 11es10M x0poliiast TOAr0TOBKA C HeOOMBIIMMU OLIMOKaMH UK HeJJoUeTaMH.
CTyJeHT pelu 3ajiauy, /jajl OTBET Ha TEOPETUUYeCKUH BOTIPOC OUseTa, HO UMEHTCS
HETOYHOCTH WJIM 1IIePOXOBATOCTH B OTBeTaX. JJOMyCKarOTCs OIIMOKY MPY OTBETaxX
Ha JIOTIO/THUTE/TbHBIE ¥ YTOUHSFOIIHE BOTIPOCKI 3K3aMeHaropa. CTyzeHT pabortan Ha




OueHka Kpurtepuu oLieHUBaHUs

MPaKTUYECKUX 3aHATHSX. BhINOTHEHNEe KOHTPOJIBHBIX 9K3aMeHalMOHHbBIX 3aJjaHuM
ot 70 1o 80%.

MuHMMaIBHO AOCTaTOYHLIM YPOBeHb MOATOTOBKU. CTY/IeHT MOKa3biBaeT
MHHUMaJbHBIA ypOBeHb TeOpeTUUeCKrX 3HaHWK. CTyJeHT peLuuI 3ajauy, fail
VA0BJIeTBOPUTETHHO HETIO/THBIN OTBET Ha TeOPeTHYeCKUH BOTPOC OueTa, 3aTPYAHSICSA C OTBETOM Ha
JIOTIOJTHUTE/IbHbIe BOMPOCKL. CTYJeHT nocelaa NpakTUYecKre 3aHsTUs.
BrITio/iHeHre KOHTPOJIBHBIX 9K3aMeHal[MoOHHbIX 3aaHuii oT 50 10 70%

IToAroTOBKa HE[OCTaTOYHAs U TpeOyeT /I0TOTHHUTETbHOTO U3yUeHHsT MaTepyaia.
CTyzleHT He peLlImI 3aJauy WK UCTIbIThIBAI 3HaYUTe/IbHbIe TPYJHOCTH TIpH ee
pereHny. CTyZeHT [iaeT OLIMO0YHBIE OTBETHI, KaK Ha TeOPeTHUUYEeCKHE BOITPOCHI

HEY/IOB/IETBOPUTE/TLHO
6useTa, Tak M Ha HaBOJAIIME U JAOTIOHUTE/IbHbIE BOMPOCHI 9K3aMeHaTopa. CTyAeHT
MPOTYCTUN OOBIIYI0 YaCTh MPAKTUUYECKUX 3aHATUMN. BhITIOTHEHE KOHTPOJILHBIX
9K3aMeHal[MOHHbLIX 3afiaHuii 70 50%
[Toaroroeka abCo/itOTHO HepocTaTouHast. CTYJeHT He OTBeUaeT Ha ITOCTaB/IeHHbIE
I0X0 BOTIPOCKHI, HE YMeeT peliath 3a71aun. CTyIeHT OTCYTCTBOBA/I Ha OOJBITUHCTBE

JIEKITUH U TIPAKTUUECKUX 3aHATHH. BBIMo/THEHNe KOHTPOJILHBIX 3K3aMeHAIIMOHHBIX
3aanui meHee 20%.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs1)
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3. I'openuk I"abpuans CemeHnoruu. KoneGaHusi ¥ BO/HBI : BBeJjeHUe B aKyCTHKY, paZiMODU3UKy U ONITUKY
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[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/IePXKaHUEM JIMCIUTIIAHBI):

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i/is TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO 10 Hampa/ieHUIO
noaroToBku/crierianbHocTy 03.03.03 - Pagrodu3uka.

Artop(bl): [TetpoB EBrenuii FOpbeBuy, KaHAWAT PU3MKO-MaTeMaTHUeCKUX HaykK, JIOLIeHT.
Peniensent(b1): Kanmuaud AHpeid BiagumMupoBuy, JOKTOP TEXHUUECKUX HayK.
3aBenyromumii kagezapoii: bakyHoB Muxaunn ViBaHOBUUY, JOKTOP (PH3UKO-MaTeMaTUUeCKUX HayK.

ITporpamma o/j00peHa Ha 3aceflaHUU METOIUUECKOM KoMmuccuu ot 18 mekabpst 2023 roja, TpOTOKOJT
Ne 09/23.
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