IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

Papnodusuueckuii pakyabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

KoJsiebaHust ¥ BOJTHBI B I1/1a3MEHHBIX cpenax

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
03.03.03 - Paguodu3uka

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
dyHaMeHTabHasE paguodr3rKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynvuaa 51.B.J1IB.01.01 KosiebaHust v BOJIHBI B TUIa3MEHHBIX CpPejjlaX OTHOCHUTCS K UaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

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

npumeHsimb
Hoegeliwue Memoobl
npoeeodeHust
meopemuyeckux u

0C80eHUst Hogeliluux Memooos
npogedeHuUs meopemuueckux u
IKCNepUMEeHMAnbHbIX
uccnedosawuil 8 obnacmu

paduogusuyeckux uzmepeHuil
Xapakmepucmuk akycmu4eckux
80/1H 8 C/yHallHO-HEOOHOPOOHBIX
cpedax

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH IIK-1.1: IIpumeHsem IIK-1.1: 3aodaHus
aHaausuposamb OCHOBHble MemoObl AHANU3A 3Hamb 803MOHCHOCMU 3quém:
MEKYWYIo HAYUHYIO U | mekyiyeli HayuHoll U HAYUHO- | NpUMEHeHUs: meopuu KonmponbHbie
HAYIHO-MEXHUMECKYIO | 1 oxHueckoil Aumepamypbl 8 | 0OHOKpPAMHO20 U
Aumepamypy 6 80NpoChbl
obacmu GusuKy u obaacmu ¢usuku u MHO20KPAMHO20 pAcCesiHUsl 80/H
paduoduzuu paduogu3suku 8 C/1yuaiiHo-HEOOHOPOOHBIX
IIK-1.2: AHaausupyem cpedax
meKyujylo HaQyuHylo U HaQyuyHo- | YMemb: UCnONb308aMb MeOpur0
mexHUUecKy'o Aumepamypy 8 | 0OHOKpPAMHO20 paccesiHus 015
obaacmu ¢usuku u peueHus 3a0ay aKyCmuku
paduousuku Bnademb: Hasblkamu pacuema
Xapakmepucmuk aKkyCmu4eckux
80/IH 8 C/Iy4ailHO-HEOOHOPOOHDIX
cpedax
IIK-1.2:
3Hamb 803MOCHOCMU
npumeHeHus meopuu
OOHOKpPAmHozo U
MHO20KPAMHO20 paccesiHusi 80/H
8 C/1yuaiiHo-HeOOHOPOOHBIX
cpedax
Ymemb: ucnonb3oeams meopuro
00HOKpAmHo20 paccesiHus 0s
pelueHus 3a0au aKkycmuku
Bnademb: Hasblikamu pacuema
Xapakmepucmuk akycmu4eckux
80/1H 8 C/yHaiiHO-HEOOHOPOOHBIX
cpedax
IIK-2: Cnocoben IIK-2.1: O6naaoaem 6azoebivu  |T1K-2.1: CobecedosaHue
oceaueamb u 3HAHUAMU, HeOOX0OUMBIMU 0451 |3HAMb: OCHOBHbIE MemoObl 3quém:

KoumposnbHble
80NnpoCh!




SKCnepuMemHaabHbIX | paduogusuxu
IIK-2.2: Oceaueaem u

npumeHsiem Hogeliuiue

IIK-2.2:

3Hamb: OCHOBHbIE MemMOoObl

uccned0os8aHull 8
obnracmu

MemoObl npogedeHuUs
paouogu3suku

paduogusuyeckux usmepeHutl

meopemuyeckux u
XapaKkmepucmuK aKycmuyeckKux

IKCNepUMEeHMANbHbIX .
80/IH 8 C/IyHalIHO-HEOOHOPOOHBIX

uccnedosaHuii 8 obaacmu
cpedax

paduogusuxu

3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€. 2

Yacos 1o yue0HOMY IJIaHy 72

B TOM UHMCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKI[HOHHOT'0 THIIA 22

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKHe 3aHATHs / 1aGopaTopHbIie PaGoTh) 0

- KCP 1

caMocTosTe/IbHasA padoTa 49

ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHue JUCIUIIIVHBI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacog u 8uobl yuebHbIXx 3aHamuil)

HanmeHoBaHMe pa3/iesioB U TeM JUCLMIUIMHBI Bcero B TOM 4uC/Ie
Yachbl
( ) KonTakTHas pabora (pabota Bo
B3aMMOZENCTBHH C MperojjaBaresiem),
Yyackl U3 HUX
SaHITHS CamocTosTe/nbHast
CeMHHAapCKOro pabora
3ansTus THTA o6yuyarowerocs,
JIEKIJIOHHOTO | (rpakThueckue | Bcero qacel
TUMa 3aHsATHsI/Tabopa
TOpHbIE
paboThl), Uacel

b b b b b

0 0 0 0 0
Tewma 1. Besenue 5 2 2 3
Tema 2. OCHOBHBIe CBOICTBA I171a3Mbl B paMKaXx MPOCTeNIINX Mogieneit 14 4 4 10
Tema 3. O611ee peHOMEHOIOrHYECKOe OMUCAHKE T/1a3Mbl Kak Cpejibl C 12 4 4 8
BpeMeHHOM U ITPOCTPaHCTBEHHOM JivcIiepcuei
Tema 4. MeTozb! ONTMCAHUS NOISIPU3ALMOHHOIO OTK/IMKA I1/1a3Mbl BO 14 4 4 10
BHELIHEM 3/IeKTPOMarHUTHOM I10J1e
Tema 5. OCHOBHBIe TUITBI BOJTH B U30TPOITHOW ¥ MarHUTOAKTHBHOM TI/Ia3Me 14 4 4 10




Tema 6. BosiHBI B HEOZIHOPOZIHOM T1/1a3Me 12 4 4 8

ArTTecTarust 0
KCP 1 1
Wtoro 72 22 0 23 49

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Pazgen 1. Beegenue.
[11a3ma B pupo/ie ¥ B Hay4YHOU ylaboparopuu. VcTopus pa3BUTHS MCC/IeJ0BaHKH 1O (U3MKe T171a3Mbl.
AKTya/IbHOCTb NIpeJMeTa.

Pa3pen 2. OcHOBHBIE CBOMCTBA MJIa3Mbl B paMKaX MPOCTENIINX MOJie/eH.

2.1. [TapameTpsbl 1abOPaTOPHOM, MOHOCGHEPHOM Y KOCMUUECKOM T1/1a3MBbl.

2.2. OCHOBHBI€e TIPOIIeCCHI, YTIPABJISAOIIMEe 0AaTaHCOM YacTHI] B MjIa3Me: HOHHU3ALIWs, pEKOMOUHAITHS,
npyunTaHue yacTull; Auddy3us U KoHBeKLus. [11a3Ma B COCTOSHUM TePMOJUHAMHUECKOTO PaBHOBECHS.
®opmyna Caxa.

2.3. KBa3uHeHTpambHOCTh, Pafnuyc 1e0aeBCKOro SKpaHUPOBaHMsL. Y CJIOBHe H/leaTbHOCTH. BIpOXKieHHas U
HEeBBbIPOJKJeHHas T1a3Ma.

2.4. CobcTBeHHBIE KOe0aHus1; IEHTMIOPOBCKasl (T/1la3MeHHasi) 4acToTa.

2.5. CTonkHOBeHUs YacTHL] B 1y1a3Me. [1apHbIe KyJOHOBCKHMe coyapeHus. CeyeHue repeHoca UMIYJIbCa.
[ImiHa cBobogHoro npobera DddekTrBHas yacToTa coyAapeHuid. CoyzapeHus 371eKTPOHOB C HEUTPaTbHBIMU
YaCcTULIaMHU.

2.6. DyemeHTapHasi TeOpHs MOISIPHU3yEMOCTH I171a3Mbl B TiepeMeHHOM TI0J1e, AN3/IeKTpUUecKasi [POHHL[aeMOCThb
«XOJIOTHOM» TI/Ia3MBbl.

2.7. PaBeHCTBO JieMCTBYIOLIIET0 U CPeHEr0 MaKpOCKOMIMYeCKOTro TI0JIs B Tj1a3Me.

Pazgen 3. O01iee heHOMEHO/IOTHUECKOe OTTMCaHKe T1a3Mbl KaK CpeZibl C BpeMeHHOM 1 MPOCTPaHCTBEHHOM
JIUCTIepCHei.

3.1. Pa3nuyHble BapyaHThI 3alMCH ypaBHEeHUM MakcBesia /1711 MaKpOCKOIMYECKOr0 371eKTPOMarHUTHOTO T10J1S
B M71a3Me (T71a3Ma Kak IMPOBOAHUK WM JU3JIEKTPUK C KOMITJIEKCHOM MPOHULIaeMOCThIO).

3.2. OnmcaHye siBJIeHUI BpeMeHHOM U ITPOCTPaHCTBeHHO! fucriepcuu. OO1mast MHeHas CBsi3b BEKTOPOB
3J1IeKTPUUECKON MHAYKLMY M HalpsDPKeHHOCTH 1oJ1si. TeH30p AW31eKTpruUecKoi MPOHUL[aeMOCTH [i/Is
rapMOHHUECKUX T0sIel B 0011[eM Citydae.

3.3. MarepuaibHOe ypaBHeHHe J/I1 MOHOXPOMAaTHUeCKHX BOJIH B C/Tyuyae C1aboii MpoCTpaHCTBeHHOM
mucnepcun. OOIME BUA TeH30pa AU31eKTPHUECKOH MPOHUIAeMOCTH M30TPOITHOM CPe/ibl C IPOCTPAHCTBEHHOM
Jucnepcueit. [lonepeuHast U pogo/bHas JU3/IEKTPUUECKHE IPOHUL[aEMOCTH.

Pa3gen 4. MeTo/p! orvcaHus MOJISIPU3al[MOHHOTO OTKJ/IMKA T1/1a3Mbl BO BHEIITHEM 3/IeKTPOMarHUTHOM IT0JTe.

4.1. KBasurupoguHaMHU4yecKoe orrcaHue I/1a3Mbl C KOHEYHOM TeMIlepaTypoii uacTHlLl. Y paBHeHUe repeHoca
WMITy/IbCa BO BHEIITHEM 3/IeKTPOMAarHUTHOM T10/1e, YPaBHEHHE HelpephIBHOCTH, YCI0BHe afitabaTHUHOCTH
rporjecca.

4.2 KuHeTUuecKoe onucaHue miasmMbl. KuHeTrueckoe ypaBHeHue /17151 QYHKLWY pacripeie/ieHus: 4YaCTUL] 110
KOOpZMHATaM U CKOPOCTSIM. MeToj, camocoriacoBaHHOTO 11oJisi. [Ipocreiimasi popma uHTerpasia CTONKHOBEHHUH.
4.3. YpaBHeHus1 1751 MOMEHTOB (DYHKLUM pacripefiesieHusi. Y cJioBre IPUMEHUMOCTH TUAPOJUHAMUYECKOT0
OTHCaHUS.

Pa3gen 5. OcHOBHBIE TUTIBI BOJTH B U30TPOMHOM 1 MarHUTOAKTUBHOM T1/1a3Me.
5.1. MaTtepuanbHOe ypaBHeHHE [/ MOHOXPOMAaTHYeCKOro T10JI B TJIa3Me U JUCIIepCUOHHbIE YDAaBHEHUS IS



TIOTIepeuyHON 1 TIPO/I0/IbHOM BOJH B PaMKax

KBa3UTH/IPOIMHAMUUECKOU MO/ie/ii. XapakTep JUCIepCHd, 001acTy MPO3payHOCTH U 3aNIMPaHUst BOJHBI, /ITMHA
BOJIHEI, (Da30Basi ¥ TPYIITIOBasi CKOPOCTH, MJIOTHOCTb SHEPIUU U TJIOTHOCTb TIOTOKA SHEPTHH.

5.2. PacueT nonepeyHoi U NPO/i0/IbHOMN [13/1eKTPUUeCcKOol [IPOHULIAeMOCTH Ha OCHOBE KUHETUUECKOIO
onuvcaHus. [lucrepcoHHOe ypaBHeHHe JJ1s TPOZOIbHOM BOHBIL. 3aTyxaHue JlaHfay ¥ My4koBas
HeyCTOHYMBOCTb.

5.3. BoJiHBI B I71a3Me C y4eTOM JBIKeHUs: MOHOB. IOHHO-3BYKOBas BOJIHA. [Jycriepcust MOHHOT'O 3ByKa B
00/1aCTH MasTbIX ¥ OOJIBIIUX BOTHOBBIX yncesl. Hen30TepMUUHOCTS 71a3Mbl Kak yCI0BHe €/1aboro 3aTyXaHusI
VIOHHOTO 3BYKa.

5.4. TeH30p AUA/1EKTPUUECKON TTPOHULIAEMOCTH «X0JIOAHOW» MarHUTOAaKTUBHOM MJ1a3Mbl B paMKax
3/leMeHTapHO! Teopud. IIpocTeiiiive cyiyyau paclipoCTpaHeHUsl 3/1eKTPOMarHUTHOM BOJIHbI B MarHUTOAKTHBHOM
naasme.

Pa3zen 6. BonHbI B HEOAHOPOAHOIM I171a3Me.

6.1. OTpakeHue, TIpejiIOM/IeHHe ¥ TpaHC(OPMalLYs BOJIH Ha Pe3KOU IPaHULe T/1a3Mbl,

6.2. YpaBHeHUs /115 TIOJIEH S- U P- MOJIIPU30BAHHBIX BOJIH B IJIOCKOC/I0MCTOM T1a3Me. BKB npubskeHue aist
T/1a3MblI C [JIaBHBIM M3MeHeHHWEeM TJIOTHOCTH.

6.3. CTpyKTypa 1o/isi B OKpeCTHOCTA TOYKU ITOBOPOTa.

6.4. Pe3oHaHCHOe MOT/IOL[eHUe 1 TMHelHas TpaHC(opMalivs BOJIH B OKPECTHOCTH TOUKU KPUTHUECKOU
TJIOTHOCTH.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

1. Bu/ibl CaMOCTOSATEILHOM PabOTHI:

- e)KeHe/leJIbHO K KaK/OMY NIPaKTUUeCKOMY 3aHATUIO CTy/leHTaM Mpe/JiaraeTcs BbIIOJHUTE OMalllHee
3a/laHue B BU/le BOMPOCOB U 3a/laHUM.

2. TTopsiIoK KOHTPOJIsE BBITIOJIHEHUS] CAMOCTOSITe/TbHOUM paboThI:

- KOHTPOJIb BBITIOJIHEHHSI IOMAIIHEro 3a/iaHusi IPOBOJUTCS B paMKax Ka)k/[0r0 MpaKTH4YecKoro
3aQHATUS;

- B paMKax Kak/or0 ayZJMTOPHOIO 3aHATHSI TIPOBOJAUTCSI KOHTPOJIb [10CEIaeMOCTH;

- CIIMCOK BOTPOCOB [/ NPOBe/IeHNs1 TPOMEXXYTOUHOM aTTeCcTalluy 10 UTOraM OCBOEHHs UCLIUIIIUHbL:
1. YcsioBue KBa3MHENWTPaIbHOCTH T1/Ia3Mbl B 33/JaHHOM MPOCTPAaHCTBEHHOM O0BeMe.

2. Yc/10BUS U7€aTIbHOCTH Y OTCYTCTBUSI BBIDOXK/IEHUS B TI/Ia3Me.

3. CoOCTBeHHBIE JIEHTMIOPOBCKHe KojiebaHus1. JIeHrMIOpOBCKasi UacToTa.

4. TToHATHUS CeueHUs1 COyIapeHuH, JIMHBI CBOOOHOTO Tipobera, 3 GpeKTUBHOM UaCTOTHI COyJapeHH.
3aBUCUMOCTh YaCTOThI 3/IEKTPOH-UOHHBIX COyAApeHU OT TeMrepaTyphbl 3JIeKTPOHOB.

5. [lusnekTpuueckasi IPOHULAeMOCTh «X0JIOJHOM» T171a3Mbl B OTCYTCTBUE U NPU HAJIMUWUW COYZAapeHui
3JIEKTPOHOB C TSDKeTbIMU YacTULIAMHU.

6. YpaBHeHust MakcBeJiia Jijis T7la3Mbl, pacCCMaTpUBaeMoOi Kak MPOBOHUK W/ KaK AU3IEKTPUK.

7. O0Imuii BU/l TMHEHHOTO MaTepPUabHOTO YPAaBHEHUS B IPOM3BOILHOM T10J1€ TIPH Ha/TMUUH
BpeMEeHHOHW U MPOCTPaHCTBEHHOW JUCIIePCHH.

8. O6wmii BUA TeH30pa JU3/IeKTPUUECKOM MTPOHUL[aeMOCTH B U30TPOTTHOM Cpefie.

9. YpaBHeHUs1 THAPOJMHAMUKY ZJ1s1 TI71a3Mbl C KOHEUHOU TeMIlepaTypoy 4acTuL].

10. KruHeTHuecKoe ypaBHeHHe C CaMOCOT/IaCOBAHHBIM I10JIEM.



11. TInoTHOCTH 3apsifia ¥ IJIOTHOCTb TOKAa KaK MOMEHThI (PYHKI[MH pacrpe/ie/ieHusl.

12. MaTepuanbHOe ypaBHEHHe /ISl TUIa3Mbl B TUAPOAMHAMUUECKOM MPUOJIKEHUH.

13. TlonepeyHasi ¥ MPO/JO/bHAsE BOJIHBI B TUAPOAWHAMUUECKOM TIPUO/IKeHUH (T0/IsIpr3aLiysi BOJTH,
JIMCTIepCHOHHOE YpaBHeHue, (pa3oBble U IPYIIOBble CKOPOCTH, MJIOTHOCTU SHEPTUU U NTOTOKA
SHepruun)

14. 3aTyxanue Jlanzay AJs1 IPOZAOJLHON BOJTHBI.

15. JucriepcioHHOe ypaBHeHUe [ijisi HIOHHO-3BYKOBOM BOJIHBI B 00/1IaCTH MaJibIX BOJTHOBBIX UHCEJI.
YcoBue €1ab0ro 3aTyxaHHs HOHHOTO 3BYKa.

16. PewieHrie ypaBHeHus1 AJ1s1 IO B HEOAHOPOAHOM 11a3Me B BKB-ripubmmkeHuy.

17. XapakTep 0c0OO€HHOCTU JIEKTPUUECKOTO TI0/Isi B OKPECTHOCTH TOUKH TJIa3MEeHHOTO Pe30HaHCa B
HeOZJHOPO/IHOM TIjla3Me

5. @OoHA OLEHOYHBIX CPeACTB [/l TeKyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHII/IHHE (MOAY/II0)

5.1 TunoBbie 3a/laHHUA, HEOﬁXO}II/IMbIe AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHl/Iﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLeHKH C(hopMHPOBaHHOCTH
kovmnerennuu ITK-1:

BriOpaTh npaBU/IbHBIN BapHaHT OTBeTa:

1. Tlna3ma siBnisieTcst KBasuHeHTpanbHOM (Ne ~ Ni), ecyii OHa 3aHUMaeT 00beM, JIMHeHHbIN pa3mep L
KOTOPOT0 I0 OTHOLLEHHIO K fiebaeBckomy pasuycy rDE:

a) L >>rDE

6) L =1/rDE

B) L <rDE
O603Hauenust: Ne — KOHLIEHTpAIUs 3/1eKTPOHOB, Ni — KOHI|eHTpal[1isi UIOHOB.
2. [1na3mMeHHast yaCTOTa BbIpa)KaeTCsl cefytoleit hopMyiok:

a) op = (4ne2Ne/m)1//2

6) wp = k-c

B) wp = m /4me2Ne

O6o3HaueHus: e — 3apsi/] 37IeKTPOHA, M — Macca 3/1eKTPOHa, k — BOTHOBOe UHCII0, C — CKOPOCTh CBeTa, Ne —
KOHL|EHTpaIYs1 37IEKTPOHOB

3. [110THOCTE 3HEPTUM 3/IeKTPUYECKOro TI0JIs B T/Ia3MeHHOMW cpeJie paBHa:

a) w = ¢|E|A2/(8n)



0) w = [d(e'w)/dw]-|E[A2/(16m)
B) w = p|H|A2/(8m)

O6o3Hauenns: E — BEKTOP HAIIPAXKEHHOCTH 3JIEKTPUUECKOT'O 110JI, H- BEKTOP HAIIpA>X€HHOCTHU MarHUTHOI'O
110JId, € — AWU3JIEKTPHUUEeCKas IIPOHUIaeMOCTb, I — MarHUTHAA IMTPOHULIAEMOCTD, ® — YaCTOTd.

Kpurepumu orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OuneHka Kputepun orjeHMBaHUSA

MuHUMaITBHO /IOy CTUMBIN YPOBEeHb 3HaHUM. [ToMyITieHbl HerpyOble OIMOKH.
[TposieMOHCTPUPOBAHBI OCHOBHBIE YMeHUsl. PellleHbl TUTIOBBIE 3a/lauu C HerpyObIMU OIIMOKaMH.

3a4TeHO N
BrinonHeHs! Bce 3aiaHust. ViMeeTcss MMHMMabHbBIN HaOOp HABLIKOB Ji/1s pellieHHs CTaHapTHBIX
3ajau.

YpoBeHb 3HaHWI HIKe MUHMMAaNbHBIX TpeboBaHuii. Vimenu mecTo rpyObie ommbku. [Ipu perieHun

He CTaH/|apTHBIX 3a7la4 He MPO/IeMOHCTPUPOBAHbI OCHOBHBIE yMeHHs1. ViMeny MecTo rpy0Oble OITHOKH.

3auteHo [Ipu pelleHWH CTaHAAPTHBIX 3aJau He MMPO/IeMOHCTPUPOBaHbI 0a30Bble HABLIKU. VIMesn MecTo
rpyObie OIMOKH.

5.1.2 TumnoBble 3asaHusa (oueHouHoe cpeacTBo0 - CobecefoBaHue) [Jisi  OLEHKH
chopmupoBaHHocTH KommereHu ITK-2:

1. YcnoBue KBa3snHENTPaIbHOCTY MJ1a3Mbl B 3aJaHHOM MPOCTPAaHCTBEHHOM ob6beMe.
2. YCNoBusa NAeanbHOCTU U OTCYTCTBUS BbIPOXKAEHUS B MJa3me.
3. CobcTBEHHbIE NNIeHrMiopoBCcKMe KonebaHus. JIeHrMIopoBCKasa YacToTa.

4. MoHATUS ceveHUs coyagapeHuni, annHel ceoboaHoro npobera, apHeKTUBHOM YaCTOThI
coyfapeHuin. 3aBUCUMOCTb HaCTOTbl 3/IEKTPOH-NOHHbIX COyAapeHuUin oT TeMmnepaTypbl
3JIeKTPOHOB.

5. OnanekTpruyeckas NpoHNLLAEMOCTb «XOJI0AHOM» M1a3Mbl B OTCYTCTBUE U MPU HAINYUK
COyZlapeHUIn 3N1EKTPOHOB C TSXXEJIbIMU YacTULLAMMN.

6. O6LNIA BUL NMHEAHOrO MaTepMasibHOro ypaBHEHMS B MPOMU3BOJIbHOM MoJie Npu HaaNn4ynn
BPEeMEHHOW 1 MPOCTPaHCTBEHHOW ANCNEPCUN.

7. O6winin BNA TEH30pa ANIIEKTPUYECKON NPOHMNLLIAEMOCTU B U30TPOMHON cpefe.
8. MNNoTHOCTb 3apsaha 1 MNJIOTHOCTb TOKA Kak MOMEHTbI DYHKL NN pacnpeneneHus.
9. 3aTyxaHue JlaHfay O0as nponosibHOW BOJIHbI.

10. IncnepcroHHoe ypaBHEHne 4N MIOHHO-3BYKOBOW BOJIHbI B 06/1aCTV MaJibIX BOJIHOBbIX
yncen. Ycnosue cnaboro 3aTyxaHusi MIOHHOIO 3BYKa.

11. XapakTep 0COBEHHOCTM 3/IEKTPUYHECKOIr 0 NMOJIA B OKPECTHOCTU TOYKM MAa3MEHHOIO
pe3oHaHCa B HEO4HOPOAHOM Nnya3mMe

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CobeceoBaHme)



OueHka Kpurtepun ouieHMBaHus

MuHUManBHO OTYCTUMBIN YPOBeHb 3HaHUM. [lomyIeHb! HerpyOble OLIMOKH.
[TpoeMOHCTPUPOBaHBI OCHOBHBIE YMeHUsI. PellleHbl TUTIOBBIE 3a/lauy C HETPyObIMU OLIMOKaMH.

3a4uTeHo N
BrinonHeHs! Bce 3aianust. ViMeeTcss MUHMMaIbHBIN HAOOD HABLIKOB [ijIsl pelleHus] CTaHAapTHBIX
3ajau.

YpoBeHb 3HaHUM HIWKe MUHUMa/bHbIX TpeboBaHuil. iMeny mecto rpy6ble ommbku. [Ipu perieHnn

He CTaH/]apTHBIX 3a7lay He TPO/IeMOHCTPUPOBAHbI OCHOBHEIE YMeHUs1. ViMenr MecTo rpy0Oble OITMOKH.

3auTeHo IIpu pellleHHH CTaHJAPTHBIX 33/lau He MPOJeMOHCTPUPOBAHbI Oa30Bble HaBbIKU. VIMenu MecTo
rpyOble OMIMOKH.

5.2. OnucaHue MIKaJl OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH TPOMEeXyTOUYHOMH
arTecTanuu

IMIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/JJ0B/IETBOP | Y/AOBJIETBO ouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0
ocTH
KoMIeT
eHIH
(uHpUK
aropa
AOCTHXK He 3aYTeHO0 3auTeHO
eHus
KOMIIeT
eHIHI)
YpoBeHb
OTtcyTcTBUE YpoBeHb poBet
o o 3HaHUH B
3HaHUU MuHrManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. ” JIONyCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe " oLeM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHUMa/IbHBIX o rporpamme obneme,
3HaHUS | OLIEHWUTb MIOJTHOTY o 3HaHUM. rporpamMme yiouieM
o TpeboBaHUH. MO/rOTOBKU TMIpeBbILIAOLe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . JomymieHo M [porpamMMmy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOATOTOBK
rpy6ble omMOKu HECKOJIbKO TOATOTOBKH.
oTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK Herpy0bIx HHEIX HeT.
oTBeTa oInb0K
oimbok
IIpogemoHc
TPHUPOBaHbI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHHsI. ITpogeMoHCTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Peruenst HMpOBaHkbI BCe
[pu pemenun yMeHusl. yMeHusl.
MHHUMAa/bHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PerureHs! Peruens! Bce
YMeHHUH. PelrteHsl Bce | OCHOBHbIE YMeHUSI.
3a7lau He THUIIOBbIE OCHOBHBIe
HeBo3moxHOCTB OCHOBHBIE 3a7,auu C Perens! Bce
MPOJ,EMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTb Ha/IUuue 3afaul. OT[ie/IbHBIM | OCHOBHbBIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMU
yMeHHUH BebinonHeHs! | 1 3ajaum.
OCHOBHbIE OLIMOKaMH. | OLIMOKAMMU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuarolierocs ot obbeme, HO | HeJoueTaM | TOJHOM
OIINUOKH 3a[laHus, HO | B I10JIHOM
oTBeTa HEKOTOpbie U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|0YeToB
TIO/THOM HeKOoTopble
HefloueTaMu | bl BCe
obbeme c
3a/jaHus B
He/loueTaMu
10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu peleHun Nwmeetcs IIpogemonc | Ilpogemonc | ITpogemoHc | IlpogemoHcTp




6a30BbLIX
HaBBLIKOB.
HeB03M0O>XXHOCTh
OLIeHUTb Ha/Tnure
HaBBIKOB
BCJIE/ICTBHE
OTKasa
obyuarorierocsi ot
OoTBeTa

MUHHMaJIbH
o TPHPOBaHBI TPUPOBAHBI
bIii Habop TPHUPOBaHbI
CTaHJAPTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie
3374 He HaBBIKU NpU npu
1St HaBBIKHU TIPH
NPOJIEMOHCTPUP peLeHnn peLIeHnu
pelLeHust pelleHHN
oBaHbI 6a30BbIe CTaH/APTHBI HeCcTaHJapT
CTaHJaPTHBI CTaHAAPTHBI
HaBBIKU. VIMenu X 3afiau ¢ HBIX 33au
X 33ay ¢ X 3a7au 6e3
MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPBIM oKb0oK 1
OLIMOKM u OIMOOK U
U HeZ0YeToB
HeJjoueTaMu HeZI0UeToB
HeZ0UeTaMu

WpOBaH
TBOPYeCKHUH
TIOAXOZA K
peLleHHI0
HeCTaHZapTHBbI
X 3374

Ixana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCXO0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COPMUPOBAaHBI HAa YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUPOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JUCLUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJoB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLMH), Ha (OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIE€TBOPUTEIBHO».
JIBHO
He 3a4YTeHO
TJIOXO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTallUl C YKd3dHUE€EM KPpUTEPpHEB HX

OIl€eHUBAHHUA:

5.3.1 TunoBble 3agaHusa (omeHOuUHOoe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) /A OLIEHKH

copmupoBanHocTu KomneTeHuu [1K-1

1. YpaBHeHust MakcBeria Jjis1 I/1a3Mbl, pacCMaTpUBaeMOW KaK IIPOBOAHUK W/IN KaK JU3/1eKTPUK

2. YPHBHEHI/IH TNApOAHaMMKU [JId T1J/1d3MbI C KOHEUHOMU TeMnepaTypoﬁ HacTuii.

3. KuHetnueckoe YpaBHEHKE C CaMOCOI'/IaCOBAHHBIM I10JIEM.

4. MaTtepurasnbHOe ypaBHEHHe JJis1 T171a3Mbl B THAPOMHAMAYECKOM TTPUO/IVIKEeHUH.

5. HOHEPE‘—IHBH " TIPpOA0JIbHas BOJIHBI B TUAPOAWHAMUYECKOM HpI/IGJ'[I/I)KEHI/II/I (HOJ'[HPI/IBEIL[I/IH BOJIH,

JICIIEPCHOHHOE YpaBHeHUe, (ha30Bble U PYTINOBbIE CKOPOCTH, IVIOTHOCTH SHEPTUH U NTOTOKA SHEpPruu)




6. PerieHve ypaBHeHuUs 151 T10J151 B HEOAHOPOAHOM y1a3Me B BKB-ripubmkeHuH.

5.3.2 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHocTH KomnieTeHuu [1K-2

1. YcnoBue KBa3MHeNTPasbHOCTH T171a3Mbl B 33/JaHHOM TIPOCTPAHCTBEHHOM 00beMe.
2. YcnoBusi ueanbHOCTH W OTCYTCTBUSI BEIDOXK/IEHUS B TIa3Me.
3. CobcTBeHHbIe IEHTMIOPOBCKHE Kosie6aHus. JIeHrMIOpOBCKas uacTora.

4. TIoHATHS CceueHUs1 COYJapeHHH, I/IMHBI CBOOOAHOTrO mpobera, 3h(heKTUBHOMN YacTOThI COYy/JapeHUH.
3aBUCHMOCTb YaCTOTHI 3/IEKTPOH-UOHHBIX COYZapeHUN OT TeMIlepaTyphl 3JIeKTPOHOB.

5. uanekrpuueckast IPOHULAEMOCTb «XOJI0HOW» I171a3Mbl B OTCYTCTBUE U NPY HAJIMUUU COYAapeHHi
5JIEKTPOHOB C TSDKeJIbIMA YaCTHULaMHU.

6. O61wMii BUJ, TMHEHOTO MaTeprabHOTO YPaBHEHHS B IPOM3BOJILHOM TI0J1€ TTPY HalTM4MHM BPEMEeHHOM U
MPOCTPaHCTBEHHOM JWCIIEPCUY.

7. OO BUJ, TeH30pa AW3IeKTPUYeCKOH MPOHULIAEMOCTU B U30TPOITHOM Cpefie.
8. [TnoTHOCTE 3aps/ia U TMJIOTHOCTh TOKA KAaK MOMEHThI (DYHKI[UU pacTipeziesieHusl.
9. 3atyxanue JlaHjay [/1s1 IPOAOJILHOM BOJTHBI.

10. ducriepcroHHOe YpaBHEHHME /1 IOHHO-3BYKOBOM BOJTHBI B 00/1aCTH MaJibIX BOJTHOBBIX UMCE/. Y C/IOBHE
c/1aboro 3aTyxaHust MOHHOTO 3BYKa.

11. Xapakrep 0co6eHHOCTH 3JIeKTPHUUECKOTO TI0/IsSI B OKPECTHOCTH TOYKH T/1a3MEeHHOT0 pe30HaHca B
HEeO/THOPO/THOM TI1a3Me

Kputepuu onjeHuBaHus (0LleHOUHOe CpeCTBO - KOHTpo/IbHbIE BOIIPOCHI)

Ouenka Kpurepun onieHnuBaHus

MuHUMaBHO JOMyCTUMBIN YPOBeHb 3HaHUM. [lomyiiieHbl HerpyOble OLIMOKY.

[TposeMOHCTPUPOBaHbI OCHOBHBIE YMeHUsl. PellleHbl TUTIOBBIE 33/jaui C HerpyObIMU OIIMOKaMH.
3a4TeHo N
BrinoHeHbI Bce 3a/iaHust. VIMeeTcst MUHUMaIbHBIN HaOOp HABLIKOB [Ijisl peLlieHus CTaHAapPTHBIX

3ajiau.

YpoBeHb 3HaHUI HIWKe MUHUMa/IbHBIX TpeOoBaHui. VIMenu MecTo rpyOble ommOKy. [Ipu perieHun
He CTaHJAPTHBIX 33/]au He MPO/IeMOHCTPUPOBAHbI OCHOBHBIE yMeHusl. VIMen MecTo rpy0Oble OIIHOKH.
3auteHo [Ipu peleHHH CTaHAAPTHBIX 3a/jau He MTPO/IeMOHCTPUPOBaHbI 0a30Bble HABBIKH. VIMen MecTo
rpyOble OIIMOKH.

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)



OcHOBHasi uTeparypa:

1. T'onant B. E. OcHoBbl ¢u3uku m1a3mel / I'onant B. E.JKununckuii A. I1.,Caxapos U. E. - 2-e u3g,.,
vcrp. u por. - CaHkt-ITetepOypr : Jlaub, 2022. - 448 c. - Kaura u3 kosekiuy Jlads - ®usuka. - ISBN
978-5-8114-1198-6., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=799728&idb=0.
2. 'mu36ypr Burtammii JlazapeBuu. PactipocTpaHeHHe 3/1eKTPOMarHUTHLIX BOJTH B I/1a3Me. - 2-e U3[.,
niepepabd. - M. : Hayka, 1967. - 683 c. : c ueprt. - 3.01., 95 3K3.

[ononmHuTebHAs TUTEpaTypa:

1. Kposn H. OcHoBbl (pu3vKu myia3mel / riep. ¢ aHr. JI. A. bonbiiosa, FO. A. [Ipeii3uHa ; iof pef. A. M.
Heixue. - M. : Mup, 1975. - 526 c. - 52.00., 8 3ks.

2. KagomueB bopuc bopricoBuu. KosieKTUBHBIE SIBJIEHUS B T1a3Me. - 2-e U3J., UCTIP. U JOIL. - M. :
Hayka, 1988. - 304 c. - 3.10., 12 5k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C CO/lePKaHUEM IVCIATUIAHBI):

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

YuebOHble ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITMM, TpeJyCMOTPEeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIleHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerieHust A7IsT CAaMOCTOSITEIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMarMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMMa cocTtaBfieHa B cooTBeTcTBUM C TpeboBanusmMu OPI'OC BO 1o Hampa/ieHUIO
noarotoBku/creranbHocTy 03.03.03 - Pagrodusuka.

Astop(s1): ['unbaenOypr Bnagumup BopricoBud, 10KTOp GU3MKO-MaTeMaTHUeCKUX HayK, pogeccop.

3aBenyromumii kadgeapoii: Kyapun Anekcanap BnagumupoBuu, 10KTOp $HH3UKO-MaTeMaTUUeCKUX
HayK.

ITporpamMmMa ozlo6peHa Ha 3ace/laHUM MeTOANUeCKO Komuccuu ot 28.11.2024, mpoTtokos Ne 06/24.
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