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[Tnanupyemble pe3yabTaThl 00yUSHHS

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSITeIbHON paboThl 00YJatOIUXCsl
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEIACHUS TEKYLIEH 1 MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIMTUINHE

Y4ueOHO-METOJMUECKOE U PECYpPCHOE 00eceYeHNE TUCIIUTUTNHBI

Meroanueckue ykazaHHsi IO OCBOCHHIO JTHCIUTUTHHBI

NudopmanroHHbIe TEXHOJIOTHH /ISl OCYIIECTBICHUS 00pa30BaTEIbHOTO MPoIecca 1o
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI
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1. INTAHUPYEMBIE PE3YJIBTATbBI OBYUEHUSA
1.1. lean 1 3a1a4M JUCHUTITAHBI

Heanb ocBoeHusi AUCHUNIMHBI «CnenuaibHblii (PU3HYECKHIT MPaAKTHKYM»: (GopMHUpOBaHUE
CHCTEMaTU3MPOBAHHBIX 3HAHUHM B 00JacTH OOLIEH M AKCIEPUMEHTANbHOW (U3UKH, (popMUpOBaHUE U
COBEPILICHCTBOBAHUE Y CTYJICHTOB HABBIKOB 3KCIIEPUMEHTATILHON JIESITEIBHOCTH.

3agaum JMCHMIUVIMHBL: (OpPMUPOBAaHHE €IUHOTO MOJXOAA K aHAJIM3y IPOLECCOB PA3IUYHOM
¢u3nueckoil MpUpPOABI Ha OCHOBE 0000mIeHUs HHPOpPMAIUHU, MOMYyYEHHOW B XOJA€ H3ydeHUs
Pa3NUYHBIX JUCHUIUIMH B Monyie «OOmas ¢usukay, NpHOOpETeHHE HABBIKOB OCYIIECTBICHHS
y4e0HOr0 M HAY4YHOTO SKCIIEPUMEHTA, OLEHKU PEe3yJIbTaTOB 3KCIEPUMEHTA, MOATOTOBKH OTYETHBIX
MaTepUajoB O MPOBEACHHON MCCIIE0BATEILCKOM padoTe.

1.2. IlnanupyemMble pe3yJibTaThl 00y4eHUsI

B pesynbrare 0cBOSHHS TaHHOH UCIATIIAHBI y 00y4atoIIIXCs (GOPMUPYIOTCS CIIETYIONIAE KOMITCTEHIHH:
OIIK-2. CriocoGeH TPOBOIUTH HAYYHBIE HCCICIOBaHUS (MBUYECKUX OOBEKTOB, CHUCTEM M IIPOLIECCOB,
00pabaThIBaTh M MPEJICTABIISATH SKCIIEPUMEHTAIBHBIC JaHHbIC
JIIK-1. CnocoOeH TMOHMMATh M KCMONB30BaTh HA TMPAKTHKE TEOPETUYSCKUE OCHOBBI OpraHW3alliUd |
TUTAHUPOBAHMS FICCIIEIOBAHMI B 00J1aCTH (PUBUKH

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

JucuuruinHa «CrenuanbHblil GU3NYECKUil IPaKTUKyM» BXOAUT B 00s3aTesibHY0 yacTh bioka 1
«lucuutuHbl (MOIYIN)» U SIBJISIETCS 00S3aTeIBHOM TSl U3Y4EHUS.

s ocBoeHMs QUCHUIUIMHBI «CrienuanbHbIi (pU3nYecKuil MpakTUKyM» HCHOJIb3YIOTCS 3HAHMS,
yMeHUs, c(HOPMUPOBAHHBIE B TMPOLIECCE M3YyYCHHS CIEAYIONMX TUCHMIUIMH: «BBemeHue B 00OUIyIO
¢usuky», «Mexanuka», «MonekynspHas (u3MKa», «JIEKTPUUECTBO M MarHeTusm», «OnTukay,
«Marematndeckuii ananmsy, «uddepenunanbapie ypaBHeHHS U BapUATMOHHOE UCUUCIICHUEY.

KomnereHuu, 3HaHus, HaBbIKM M YMEHUS, ITOJIyYE€HHBIE B XO€ U3YUECHMs JUCLUIIINHBI, JOJKHbI
BCECTOPOHHE  HCIIOJIB30BATBCA M PA3BUBATBCA  CTYJEHTAMM B  IPOLECCE  MOCIEAYIOIEN
npoecCUOHATLHOMN 1€ATEIbHOCTH.

OcBoeHME TUCHUIUIMHBI SBJISETCS HEOOXOIUMOW OCHOBOM AJIsi M3YYEHUS TAKUX AMCLMILINH, KaK
«Teopernyeckas MexaHukay, «/130paHHbIe BONPOCHI TEOPETUUECKON (HUBUKI.

WN3yuenne gucuuminHel «CHenuanbHbIl  (U3MYECKUl TNpakTUKyM» dBiseTcs Oa3oi g
JanpHeimero o0ydeHuss B OakanaBpuare, IpU IMPOXOXKAEHUHM TNMPAKTUKH M B MPOodecCHOHATBHON
JESTEIIBHOCTH.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIMHBbI
3.1. O0beM U CHUIIINHBI

[Toxazarenb 0ObeMa JUCIUILTUHBI Popma 0byuerns
OuHas
OO0BeM TUCHMITIMHBI B 3a4€THBIX €IMHHUIIAX 8

OO0BeM TUCHMITIMHBI B Yacax 288

KonraktHas padora: 170,4
JlaGopaTopHble 3aHATHS 170
13 HUX B hopMe MPAKTUYECKON OATOTOBKU 170
KoHTaKTHBIEC Yackl Ha MPOMEKYTOYHYIO aTTECTALNIO: 0,4
3ayer 0,4
CamocrosiTenpHas padbora 102
KoHTposb 15,6

®opmMoil TPOMEKYTOUHOM aTTECTAIlMU SABJISETCS 3a4eT B 7 U § ceMecTpax.



3.2. Conep:kanue TUCHUNJIMHBI

KoanuecTBo yacon

HaumeHoBaHue pa3jiesioB (TeM)

JMHCUHIUIMHBI ¢ KPATKAM COAEP/KAHHEM Jlabopatopubie saus T

U3 HUX, B popme
O0mree K0JI-BO NPaKTHYECKOi
MOJATOTOBKH

Cemectp 7

Tema 1. UccaenoBanue 3¢ppexkra @apanes B KUIKOCTH.
OHTI/I‘ICCKaSI AKTUBHOCTBb: €CTCCTBCHHAsA U I/ICKyCCTBeHHaSI. 10 10
Bpaienue miaocKOCTH TOJSPU3AIMK CBETA B MarHUTHOM
1oJie, NoCTosiHHas Bepae.

Tema 2. UccienoBanne cTOSYMX BOJH B IBYXIIPOBOJIHOIM
JINHUH.

BonnoBoe conpotusienue. OTpaxkeHue OT KOHUA JIMHUHU 12 12
nepeIavm. KopoTkozamMkHyTass  JIMHHS  TepeIadm.
Tenerpadubie ypaBHEHMSI.

Tema 3. /ludpaxkuusi cBera Ha YJbTPa3BYKOBBIX
BOJIHAX.

Bo30yxnenue ynbTpa3ByKOBbIX BOJH. JJudpakuus cBera Ha 10 10
yIAbTPA3BYKOBBIX ~ BOJIHaX:  CIIOCOOBI  HaOJIOJECHUS.
Hudpaxius bparra u Pamana-Hara.

Tema 4. OnTu4eckne CBOMCTBA AHM30TPOINHBIX CpPel.
[Inockue BomHbl B Kpucrawiax. HWHrepdepenuus 12 12
MIOJIIPU30BAHHOTO CBETA. XpOMAaTHUYECKasl MOJIIPU3aLUs.

Tema 5. OnpenesieHue pasMepoB 3JIeMEHTAPHOH STYEHKH
¢ noMomwpbl AUGPaKUHH PEHTIEHOBCKHUX JIyYedl Ha
MOJIMKPUCTAJLIAX., 10 10
WNHunekcsl Musiepa. PEHTTeHOCTpYKTYpHBIN aHanu3. Metoz
Jlay»s u Jle6as-11lepepa.

Tema 6. HccaenoBanue pacnpocTpaHeHus
TeMIIepaTypPHBIX BOJIH B TBEPABIX TeJIax.

IIponieccbl  pacnpocTpaHeHMs Tela B TBEpAOM  Tele. 12 12
TernnoeMKoCTb. TennonpoBoAHOCTS. CriocoOsl
BO30YKJEHHS TeMIepaTypHbIX BoJH. OO0CHOBaHUE METO/1a
JBEHAILIaTH KOOPAMHAT.

Tema 7. UMnyabcHbIA MeTOJ M3MEPEHHUH CKOPOCTH M
k03¢ pUIIHEeHTA NOIVIOLIEHHS YIbTPa3BYKOBBIX BOJIH.
CrniocoOsl BO30YXKACHUS YIBTPa3BYKOBBIX BOJIH. 12 12
[Tornomenue ynbTpa3ByKOBBIX BOJIH B cpeze. Pusnueckue
MIPUHIIMIIBI YIBTPa3BYKOBOI'O METO/Ia U3MEPEHUsI CKOPOCTH
BOJIH M KOO (PHUIMEHTA MOTJIOIIEHUS.

Tema 8. AkycTruueckuii uHTepgepomerp.
PacnipocTpanenue 3ByKOBBIX BOJIH B razax. TemmeparypHas

. 12 12
3aBHUCHUMOCTh CKOPOCTH  YJIbTpa3BykKa. AKYCTUYECKUI
uHTephEepOMeTp: NPUHIIUI PaOOTHI.
Hroro 90 90
Cemectp 8
Tema 9. Ortpakenune cBeTa OT INOBEPXHOCTH
AHIJIEKTPHUKA. 8 8

ITonsipu30BaHHBI U €CTECTBEHHBIN CBET. I eoMeTpuyeckue
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3aKOHBI OTPAKEHUS U TIPEIOMIICHUS cBeTa. YToJ bprocrepa.
IlonHOE OTpa’keHHE CBETA.

Tema 10. DaexrpoonTuyecknii 3¢¢deKT B 0JHOOCHBIX
KpucTajiax.
OnTuueckass wuHaukarpuca. OTHOOCHBIE U JBYXOCHBIE
Kpuctayiel.  J[BoitHoe — myuempenmomiieHue.  Dddext
[Tokkenbca.

Tema 11. UaTepdepomerp Padpu-Ilepo.

Mmuoromy4eBas uHTepdepeHus. XapaKTepUCTUKH
unteppepomerpa  Dabpu-Ilepo  Kak  CHEKTPaIHLHOTO
npuodopa.

Tema 12. HccaenoBanme pacnpocrpanenns CBY
3JIEKTPOMATHUTHBIX BOJIH B BOJTHOBO/JAaX.
CrpykTypa SJEKTPOMarHUTHOIO II0JII B  BOJIHOBOJIE.
QdaszoBasi M TpyNIoOBas CKOPOCTb BOJH B BOJHOBOJE.
Kputnueckas  vactora. PacmnpocTtpaHeHwne BOJIH B
BOJIHOBOJIE, 3aII0JIHEHHOM JURJIEKTPUKOM.

Tema 13. U3yuenune nmonmepe4yHbIX BOJIH B HArpy>KeHHOM
CTpYHe.

BriBont BOJIHOBOT'O YpaBHEHUS, OIMCHIBAIOLIETO
pacrpocTpaHeHHe BOJH B Harpy>K€HHOH cTpyHe. Pemenue
YpPaBHEHUSI B YCIIOBUSIX 3aKPEIJIEHHBIX KOHIIOB CTPYHBI.
Ckopoctu BOJIH. YcioBUe 0OOpa3oBaHUSI CTOSYMX BOJIH B
cTpyHe. ['apMOHHUKH.

Tema 14. UccieqoBanne 4aCTOTHOM XapaKTEePUCTUKHU
nbe3onpeodpasoBareieii.

@du3nuecKkue MPUHIUNBI BO30YXKIEHUS YIBTPAa3BYKOBBIX
BOJIH. AHanM3 5SKBUBAJIEHTHOM JJIEKTPUYECKONM CXEMBbI
MBE303JIeKTpUUecKoro mnpeobdpazoBarens. Koadoumuent
AJIEKTPOMEXAHUYECKOM CBSI3H.

Tema 15. HccaenoBanume pacnpocTpaHEHHsI CBeTa B
ONTHYECKH HEOJHOPOIHOI cpefe.

Huddysus. Pemenne  HeCTalMOHAPHOTO  ypaBHEHMS
muddys3un. Onpenenenue kodxhduimenta muddysuu.

Tema 16. MWcciaenoBanue sBJIeHHS JUPPAKIUH
3JIEKTPOHOB Ha ILEJIN.

I'unore3a ne bpoitnsg, anuna BonHel 1e bpoins. Judpakuus
9JIGKTPOHOB Ha MIETH, OCOOEHHOCTH KOMIIBIOTEPHOIO
MOJIJINPOBAHMSL.

Tema 17. BotHbl Ha cCBOOOAHON MOBEPXHOCTH KUIKOCTH.
PacnipocTpanenne BOJH Ha TOBEPXHOCTH KHMJKOCTH.
Jucnepcusi. AHanmM3 pelieHus B ciyyae TIIyOOKOW U
MEIKOW BOAbL. TpaekTopuM JBHKEHHMS YacTUIl Ha
MTOBEPXHOCTHU KHMJIKOCTH.

Tema 18. UcciaenoBanue nudppaxkunu @paynrodepa na
N mesnsx.

Hudpakuus Ppenens u Dpaynrodepa. 3oHb1 DpeHerns.
Jlndpakius Ha OTHON M HECKOIBKUX IIEISX.

80

80

Bcero

170

170




ITPAKTHYECKASA IIOAI'OTOBKA

Tema

33)13HI/IC Ha MPAKTUHYECKYI0 MOAT0OTOBKY

Koaunuect
BO 4aCOB

Cemectp 7

Tema 1. HccaenoBanme 3¢dexrta
dapajesi B JKMIKOCTH.

1. Onpenenenne WIOCKOCTH MOJISIPU3ALIUN
CBeTa.
2. Onrtuyeckas akTUBHOCTh: €CTECTBEHHAs
1 UCKYCCTBEHHAs (MIPUMEPHI).
3. @U3NYECKUIl CMBICI TTOCTOSTHHOM
Bepne.
. D¢ dext Dapanes: o0ObsICHEHHE HA
OCHOBE JIEKTPOHHON TEOPHH.

SN

10

Tema 2. HcciaegoBaHue CTOAYHX
BOJIH B IBYXIIPOBO/IHOI1 JTUHUH.

. BosiHOBOE conpoTHBIICHUE.

. OTpaxkeHue OT KOHLIA IMHUU NIEpPEeIayu.
. KopoTko3amkHyTas nuHuA nepesadm.

. TenerpadHblie ypaBHEHHUS.

12

Tema 3. [Audpakums cBera Ha
YJAbTPa3BYKOBBIX BOJIHAX.

RN

. Judpakuus cBera: onpeaeneHue.
ITpunnun I'oiirenca—®penens.

2. Oco0eHHOCTH paclpOCTPaHEeHHUsI CBETA B
HEOJHOPOJHOM cperie.

3. OT 4ero 3aBUCHT PaInyC KPUBU3HBI
JTydel B HEOJHOPOAHOM cpene?

4. CpaBHUTH AU(PPAKIHIO CBETA HA

Tu(pakIMOHHOMN pelIeTKe U Ha

yIBTPa3BYKe.

10

Tema 4. Onruyeckue CBOHCTBa
AHM30TPOIHBIX Cpe..

1. BosiHOBBIE MOBEPXHOCTHU
OOBIKHOBEHHOH U HEOOBIKHOBEHHOI
BOJIHBI, TOCTpoeHue [ tolrexca.

. OnTuyeckast H”HIUKATPHCA.

3. NuaTepdepentus momasipu30BaHHBIX

BOJIH.

4. PaccunTarh aMIUTATYTY
PE3YIBTUPYIONIEH BOIHBI B CTyYasix
MapajuIeIbHBIX U CKPEIEHHBIX
MOJIIPU3aTOPOB.

N

12

Tema 5. Onpenesienne pa3smepoB
3JICMEHTAPHOH AYeiKU ¢ MOMOIILI0
AU(PPAKIMU PEHTITeHOBCKHUX JIy4YeH
HA MOJTUKPHCTAJIAX.

1. PenTreHoBckoe u3iaydeHue (TOpMO3HOE
U XapaKTepUCTUYECKOE): CIIOCO0
BO30YKICHUSI, CIIEKTPBI.
KopoTkoBosHOBas rpaHulia CIIJIOMIHOTO
PEHTTEHOBCKOTO CIIEKTpA.

. 3akoH Mo3mu.

3. udpaxiust peHTTEHOBCKOTO H3ITyYSHHS
Ha kpuctayuax: meron Jlays u Jlebas—
[Iepepa.

. BeiBog popmynsl Bynsda—bparros.

N

10

Tema 6. HccaenoBanue
pacnpocTpaHeHusi TeMIEPATYPHBIX
BOJIH B TBEpP/AbIX TeJIax.

. TemIoeMKOCTb.

. TennonpoBoaHOCTS.

. CiocoOs1 BO30OYXACHUS
TEMIEPATYPHBIX BOJIH.

4, O0ocHOBaHME METOIA IBEHAIIIATH

WN R

12

7




KOOpPJIUHAT.

Tema 7. HMnyabcHBIA MeTOA
U3MepeHu i CKOpPOCTH U
ko3ppuumrenra MOTJIOLeHM S

YJAbTPa3BYKOBBIX BOJIH.

1. Bo30OyxaeHue u npueM yJabTpa3BYKOBBIX

BoJH. [Ipe303d exT.

2. O6ocHOBaHME UMITYTBLCHOTO METO/1a

U3MEPEHHS CKOPOCTH YIbTPa3BYKOBBIX
BOJIH B *KUJAKOCTH U TBEPJIOM TEJIE.

3. BreIBoa pacueTHBIX HopMyT IS

CKOpPOCTEH U MOTJIOIICHUS
yIBTPa3BYKOBBIX BOJIH.

4. Yto Takoe K03 PUIHEHT MOTIOIICHIS

yABTPa3BYKOBOI BOJIHBI, €T0
¢busnyeckuii cMpIci?

12

Tema 8.
uHrepdepomerp.

AKycTHYECKHUI

1. PacnpocTtpaHeHue 3ByKOBBIX BOJIH B
rasax.

2. TemmepaTtypHasi 3aBUCUMOCTh CKOPOCTH
yIBTPa3ByKa.

3. Axkycrtuueckuii uHTEpPEpOMeTp:
TPUHIUI PaOOTHI.

12

Hroro

90

Cemectp 8

Tema 9. Ortpakenue cBeTa OT
MOBEPXHOCTH JAUIJIEKTPHKA.

1. IlonspusoBaHHbBIN U €CTECTBEHHBIN
CBeT.

2. I'eoMeTpuvecKkne 3aKOHBI OTPAKCHUS U

IIPEJIOMJICHUS CBETA.

VYron bproctepa.

ITonHOE OTpa’keHHE CBETA.

Tema 10. DiaekTpoonTHYeCKUMH
3¢ ¢eKT B OAHOOCHBIX KPUCTAJLIIAX.

OnTryeckast ”HAUKATPHCA.
OIHOOCHBIE U IByXOCHBIE KPUCTAJLIIBL.
JIBOITHOE JTydenpenoMIICHUE.

Dddext INokkennca.

Tema 11. UnTepdepomerp Padpu-
Iepo.

L E el Fal o

WuTepdepennus: onpeaeneHue,
KOT€pPEHTHBIE BOJIHBI, YCIIOBHE
MaKCUMYMOB ¥ MUHHMYMOB.

2. Ilonocsl paBHOTO HAKJIOHA U PaBHOM
TOJILIUHBI (TIPUMEPBHI).

3. MHoronyueBas HHTEp(epeHLHUs.
[Toctpoenue xona nyyen B
unteppepomerpe @adpu—Ilepo.
[IpuHtMnuansHas cxeMa HaOIIOACHUS
MHTEPPEPEHIIMOHHBIX MOJIOC.

4. BoiBecTH ycioBue o0pa3zoBaHUs

CBETJIBIX KOJIEI] B HUHTephEepoMeTpe

dabpu—Ilepo.

Tema 12.
pacnpocTrpaHeHus
3JIEKTPOMATHUTHBIX
BOJIHOBO/IAaX.

HccaenoBanue
CBY
BOJIH B

1. CtpykTypa 2JIeKTPOMarHuTHOTO TOJIS B
BOJIHOBO/IE.

2. dazoBas u rpymIoBas CKOPOCTh BOJIH B

BOJIHOBO/IE.

Kputnueckas gacrora.

w

4. PacripocTpaHeHHE BOJIH B BOJIHOBOJIE,

3aIMMOJIHCHHOM AOW3JICKTPHUKOM.

8




Tema 13. H3yuyeHue mnomepedHbIx | 1.

BOJIH B HATPY:KEHHOM CTPYHe.

BriBecTu BOJIHOBOE ypaBHEHHUE,
OIMCHIBAIOLIEE MPOLIECC
pacnpocTpaHeHUs BOJIH B CTPYHE.

. Pemmts naHHOE ypaBHEHME, cUMTas

KOHIObI CTPYHBI 3aKPCIVICHHBIMU.

. YpaBHEHHE CTOSAYUX BOJIH.

Oco0eHHOCTH CTOSTYMX BOJIH, OTIIMYHE
UX OT OErynIux BOJIH.

Tema 14. UccaenoBanue yacroruoi | 1.

XapaKTEePUCTUKH

nbe3onpeodpasoBaresiei. 2.

duznyeckue NPUHIUIBI BO30YXKACHUS
YJIBTPa3BYKOBBIX BOJIH.

AHanu3 5KBUBAJICHTHON AJIEKTPUYECKON
CXEMBI [IbE303JIEKTPUUECKOTO
npeoOpazoBarers.

. Koaunmenr snekrpomexanndeckoit

CBA3U.

Tema 15.
pacnpocTpaHeHust
ONTHYeCKH HEOTHOPOIHOM cpee.

UccaenoBanue | 1.
cBeTa B | 2.

Hduddyszus.

Pemenne HecTamoHapHOTO YpaBHEHUS
T py3un.

. Onpenenenue koxduimeHTa

T py3un.

Tema 16. UcciaenoBanue sapjeHus | 1.

Audpakunu 3JIeKTPOHOB HA ILeJIH.

l'unore3a ne bpos, AyMHA BOJTHEI 1€
bpoins.

. JAudpakuus 371eKTpOHOB Ha MIENH,

0COOEHHOCTH KOMIIBbIOTEPHOTO
MOJICTTHPOBAHHSL.

Tema 17. BoJuausbl
NMOBEPXHOCTH KMJIKOCTH.

HAa cBoOoaHoOIM | 1.

N

Pacnipoctpanenue BoJIH Ha
MMOBEPXHOCTU KUIKOCTH.

. Hucnepcus.
. AHanu3 perieHus B caydae riiy0oKoii u

MEJIKOU BOJEI.

. TpaeKTopI/II/I ABMOKCHU A 4YaCTHUIL Ha

MMOBECPXHOCTH KUJKOCTH.

Tema 18. HccaenoBanue
auppakuuu Ppaynropepa Ha N

N -

. Audpaxuus @penens u @paynrodepa.
. 3oHbl OpeHens.
LIeJIsIX. 3.

Judpaxius Ha OAHON U HECKOJIBKUX
MIeasX.

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI

OBYYAIOHIUXCA
Tembl pas H3zyuaembie | Kou- Dopmbl Metoauyeck DopMbl
CaMOCTOSITEIbHO BOIPOCHI BO CaMoOCTOSAT. ue OTYETHOCT
ro u3y4eHus 4acoB padoThI obecneyeHust "

1. [TonspuzoBanusii | 1.Crioco6sl Pa6ora ¢ | YuebHo- Jomaminee
ceer. JIuHelHO | momyyeHHs JUTEPATypOH, | METOAMUYECKOE | 3aJaHHe
MOJISIPU30BAHHBIN | MTOJIIPH30BaHH CEeThIO U pecypcHoe
U DJUIMITUYECKH | OTO CBETA. Wntepner, oOecrieueHue
nosjsipuzoBaHHblid | 2.IIpunHimn 8 KOHCYJIbTAll | AUCIUILIAHBI
CBET. paboTsI U H, (m. 6.1, 6.2,

YCTPOHCTBO mpakTuyecku | 6.3)
MIOJIyTEHEBOTO € 3a/1aHMusl.
aHaJIM3aTopA.
2. Bonnbel B nunusAx | 1.Tenerpadubl 8 Pabota ¢ | YuyeOHo- Jlomaninee




nepeaayn. € YpaBHEHHUSI. JUTEPATYypPOH, | METOAMUYECKOE | 3aJaHHe
WNneanbHast nuHus CETBIO A PECYpCHOE
nepeaayn. WuTepner, oOecrieueHne
KOHCYJbTAIlM | TUACIUTUTHHBI
H, (m. 6.1, 6.2,
npaktuuecku | 6.3)
€ 3aJIaHMsl.
[Tonstue 1.30HbI Pabota ¢ | YueOHo- Jomariraee
TUPpaKIny. @penens. JMTEPATypOH, | METOAMUYECKOE | 3aJaHHe
Hudpaxius 2 IlpuHumunuan CEThIO U PpecypcHoe
Openens U | bHas cxema 8 WuTepner, oOecrieueHne
@paynrodepa. HaOII0IeHUS KOHCYJbTAIlM | TUACIUTUTHHBI
nudpakiu u, (m. 6.1, 6.2,
®paynrodepa. npaktuuecku | 6.3)
€ 3aJIaHMsl.
JIBoitHOE 1.0cobennoct Pabota ¢ | YuebHo- Homarnee
JTYYETPEIOMIICHH | U JMTEPATypPO, | METOAMUYECKOE | 3aJaHHe
€ B KpHCTaJLIC. pacmpocTpaHe CEThIO U pecypcHoe
HUS CBeTa B Wutepner, obecrieueHne
AHU30TPOITHBIX KOHCYJIbTAIM | JUCITUTUIAHBI
cpenax. 5 H, (m. 6.1, 6.2,
2.UnTepdepen npakTudecku | 6.3)
st € 3aJIaHMsl.
CXOJISTIIAXCS
MOJISIPU30BaHH
BIX Jy4en,
M30XPOMATEHI.
CsoiicTBa 1.CrutontHoe Pa6ora ¢ | Yuebno- JlomamHee
PEHTTEHOBCKOTO | U3IIy4EHHE. JUTEepPaTypoOid, | METOAMYECKOE | 3aJlaHue
W3ITydeHUs u | 2.KopotkoBoia CEThIO U pecypcHoe
METO/IBI €ro | HoBasl TpaHUIA Wurepner, obecrnieueHue
MTOJTYYCHUS. CIUTONTHOTO KOHCYJbTAI! | TACITUTUTHHBI
PEHTI€HOBCKOT 8 H, (m. 6.1, 6.2,
0 CIIEKTpa. npaktuuecku | 6.3)
3.XapakTepuct € 3aJaHHUs.
HYECKOe
U3ITy4eHUe.
3akoH Mo3znu.
Temneparypubsie | 1.Cxopoctu PaGora ¢ | YuebHo- Hoxian
BOJTHBI B TBEPJIBIX | BOJIH. JUTEPATyPOH, | METOIHUIECKOE
Tenax. 2.3aryxanue CETBHIO U PpECypcHOE
BOJIH u Wurepner, o0ecrnieueHue
TEII000MeH ¢ KOHCYNBTAIlMl | TUCIUTUTMHBI
OKpYXKaromIeH 8 H, (m. 6.1, 6.2,
CpeIoii. npakTuyecku | 6.3)
€  3aJaHus,
MOATOTOBKA
JOKJIAJIOB |
MPE3EHTALNI
VabsTpasBykoBeie | 1.CkopocTu Pabota ¢ | Yuebno- Jomarrnaee
BOJIHBI B TBEPJIBIX | IPOJOIBHBIX U 8 JUTEPATypOid, | METOJAMYECKOE | 3aJlaHue
TeJNax M ras3ax. TIOTICPEYHBIX CEThIO U pecypcHoe
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BOJIH. WutepHer, obecrieueHue
2.ITornomenue KOHCYNBTAIlM | TUCIUTUTHHBI
BOJIH. H, (m. 6.1, 6.2,
npaktuuecku | 6.3)
€ 3aJaHusl.
8. BeiBog  dopmyn | 1.YpaBHenue Pabora ¢ | YueOHo- Homarnee
Openens. MIOCKHUX JUTEpaTypOi, | METOAMYECKOE | 3aJlaHue
MOHOXPOMATH CEThIO U pecypcHoe
YEeCKUX BOJIH. Wurepner, obecrnieueHue
2.I'pannynbIe 10 | KOHCYIBTaIM | IMCHHILTHHbL
YCJIOBHSL. H, (m. 6.1, 6.2,
3.VYron npaktuuecku | 6.3)
MOJIHOTO € 3aJaHusl.
BHYTPEHHETO
OTPaKEHHUSI.

9. Wntepdepennus | 1.YcnoBus Pa6ora ¢ | YueOHo- Jomaminee

CBeTa. MaKCHMYMOB H JUTEpPaTypoOid, | METOJAMYECKOE | 3aJlaHue
MHUHUMYMOB. CEThIO U pecypcHoe
2.Cnioco6b1 10 WurepHer, obecrieueHue
TIOJTyYCHUS KOHCYJIbTAIM | JUCITUTUIAHBI
KOT€pEHTHOTO u, (m. 6.1, 6.2,
U3ITy4EHHUS. npakTudecku | 6.3)

€ 3aJaHMsl.

10. Bosabr B | 1.BonHoBOE Pa6ora ¢ | YueOHo- JlomarmHee
Harpy>kKeHHOM ypaBHEHHE U JUTEepPaTypoOid, | METOAMYECKOE | 3aJlaHue
CTpYHE. ero  pelieHue CEThIO U pecypcHoe

npu WnTtepner, o0ecrieueHue
pa3IMYHBIX 8 KOHCYJbTAIM | TACITATUTHHBI
TPaHUYHBIX H, (m. 6.1, 6.2,
YCIIOBHSIX. npaktuuecku | 6.3)
2.Ctossune wu € 3a/1aHus.

oeryuue

BOJIHBI.

11. OcobenHoctu 1.YpaBHeHue Pa6ora ¢ | YuebHo- Jomamnee
pacipocTpaHeHUs | TPACKTOPUHU JUTEepPaTypoOid, | METOAMYECKOE | 3aJlaHue
cBeTa B | Jyda. CEThIO U pecypcHoe
OITUYECKHU 2.Iloctpoenue HHurepHer, o0ecrieueHue
HEOTHOPOIHOU BOJHOBOT'O 10 KOHCYJIbTAIl | JTACIIUIUINHBI
cpene. dbponTa o u, (m. 6.1, 6.2,

TIPUHITAITY npakTuyecku | 6.3)
I'toiirenca- € 3aJjaHus.
DpeHnens.
12. Bonnosrie 1.Bomunsr  ne- PabGora ¢ | YueOHo- Jomarmraee
CBOMCTBA yacTull. | bpoiins. JUTEPATypOu, | METOIMYECKOE 3a7laHue

2.9KcnepuMeH CETBHIO U PpECypcHOE

TaJbHbIE 5 HutepHer, obecrieueHue
JTIOKA3aTeIbCTB KOHCYNBTAIlM | TUCIUTUTMHBI

a  BOJHOBEIX H, (m. 6.1, 6.2,

CBOWCTB npakTuuecku | 6.3)

YaCTHII. € 3aJaHusl.

Uroro 102
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5. ®OH]I OIEHOYHBIX CPEJIACTB JJs TMPOBEJIEHWS TEKYIIEM W
IMPOMEXKYTOUYHOM ATTECTAIIVM MO TUCHUTIJINHE

5.1. IlepeyeHb KOMIETEHIMH ¢ YKa3aHHEM JTanoB uMX (GOpMHPOBAHHS B Mpollecce OCBOEHUS
o0pa3oBaTe/ibHOI NPOrPaMMBbI

Kox u HaumeHOBaHMe KOMIIETEHIIMU dranbl popMUpPOBAHUS

OI1K-2. CriocoOen poBoIUTh HAay4dHbIE UccrenoBanus | 1. Pabora Ha yd4eOHBIX 3aHATHSX.

¢msuyeckux  OOBEKTOB, CHCTeM U Mporeccos, | 2. CamocTosaTenbHas padborTa.
00pabaTbiBaTh M TPEJCTABIATH JKCIEPHMEHTATHHBIC
JTaHHbBIE

1. PaGoTra Ha y4eOHBIX 3aHATHUSX.
2. CamocTosTenbHas padoTa.

JIIK-1. CrnocobeH mOHMMAaTh W HCMOJIb30BaTh Ha
IPaKTHKE TEOPETHMUYECKME OCHOBBI OpraHM3ald |
TUTAHUPOBAHMS HICCIIEIOBAHMI B 0071aCTH (PUBUKH

5.2. Onucanue nokasarejieil ¥ KpUTepHeB OLEHUBAHUS KOMIETEHUMA HA Pa3JIMYHBIX ITanax ux
(¢hopMupoBaHusi, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Onenu YpoBeHb Orarsl Onucanue Kpurepun | Ilkana
Baemble | chopMupoBaH | (GopMHUPOBAHUSA nokasaresnen OLICHUBAH | OLICHUB
KOMIIET HOCTH ust aHHSA
SHIIUU

OIIK-2 | IToporoBsiii 1. PabGora Ha |3HaTh MeTonbl | 1aboparop | Illkana
y4eOHBIX TUTAHUPOBAHHS u HBIC OLICHUB

3aHATUSX. OCYILECTBJIEHUS] Yy4eOHOro | paboThl, aHus
2. OKCIIEPUMEHTa,  OLEHKHU | JoMaliHee | jabopa
CamocrosiTenbHas | pe3yabTaToB 3aJaHue, | TOPHBIX
pabora. IKCIIEPUMEHTA, pemeHue | pabor
MOJIrOTOBKH OTYETHBIX 3ajad, [Mkana
MaTepuajoB B paMKax | JOKJax | OLICHUB

U3y4yaeMoON  JUCHUIUINHBI aHMs
npu paboTe B rpynnax; JloMarl

yMETh IpaMOTHO HEro
TUTAHUPOBATh u 3a/laHu

OCYILECTBIIATh  y4eOHBIN s
OKCIEPUMEHT, TPOBOINTH [kana
OLIEHKY €ro pe3yJibTaToB, OLIEHUB

MOJITOTABIINBATh OTYETHBIC aHMS
MaTepuaibl B paMKax pelIeHu
W3y4aeMON  JIUCIUTUINHBI s 33724
npu paboTe B rpymmnax [Mkana
OIICHUB

aHMs
JIOKJIaJ1

a
[Iponsunyteiii | 1. Pabora Ha | 3HaTh MeTojibl | aboparop | Illkana
y4eOHBIX TUTAHUPOBAHUS U HBIE OLICHUB

3aHATUSAX. OCYIIECTBJIEHUSI y4eOHOro | paboThl, aHus
2. HKCIEpUMEHTa,  OLIEHKHU | JoMalrHee | Jlabopa
CamocrosiTenbHas | pe3yabTaToB 3aJlaHue, | TOPHBIX
pabora. AKCIIEPUMEHTA, pemeHue | pador
HOJrOTOBKH OTYETHBIX 3ajad, [Ikana
MaTepHajioB B paMKax | JIOKJIaJ, | OLIEHUB
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M3y4aeMoil JAMCUMILIMHBI | IPAKTHYeC | aHus
npu paboTe B rpymnmax; Kas JIOMall
YMETb IPaMOTHO | TIOJATOTOBK | HEro
IUIAHUPOBATh u a 3a/laHu
OCYIIECTBIISITh  YUEOHBIN s
JKCIEPUMEHT, IMPOBOIUTH [MIxana
OLICHKY €ro pe3yJbTaToB, OLICHUB
[IOArOTAaBIMBATh OTUETHBIE aHus
MaTepuaibl B paMKax pelieHu
U3Y4aeMOll  JAMCLMIIIMHBI s 3a/1a4
npu paboTe B rpymnmnax; Hlkana
BJIa/IETh OPraHU3AI[MOHHO- OLICHUB
yIpaBIeHYECKUMHI aHus
HaBbIKAMU TIpu paboTe B JIOKJIaJ|
HAy4YHBIX  Tpynmax u a
JIPYTHUX MaJIbIX [MIxana
KOJUJIEKTUBAX OLICHUB
VCIIOJTHUTEIIEH aHus
PaKTH
YECKOU
MOATOT
OBKU
[ToporoBsbiii 1. PabGora Ha |3HaTh OCHOBBHI | maboparop | Ilkana
yueOHBIX TUTAHUPOBAHUS  Y4eOHOTO HbIE OLICHUB
3aHATUSAX. u HAy4YyHOTO | paboThI, aHus
2. IKCIIEPUMEHTA, OIICHKHU | IoMaliHee | jlabopa
CamocrosTenbHas | pe3yiabTaToB 3a/laHue, | TOPHBIX
paborta. AKCIIEPUMEHTA, peuieHue | pabot
YMETh: OCYILIECTBIIATh 3ajad, [xana
BBIOOp 00OpYyIOBaHUS W | JOKJIaa | OICHUB
METOIUK JJIs  pEIIeHus aHus
KOHKPETHBIX 3334 JIOMalII
HEro
3a/laHu
s
[MIxana
JIK-1 OLICHUB
aHUs
peleHn
s 3a/1a4
[Ixama
OLICHUB
aHus
JOKJIaJ
a
[IponBunyteiii | 1. PabGora Ha | 3HaTH: MeTojibl | naboparop | Illkana
y4eOHBIX AKCIEPUMEHTAIbHBIX HBIE OLICHUB
3aHATUSAX. UCCJIEIOBaHUM B (PU3UKE; paboThl, aHus
2. BO3MOXXHOCTH U o00nactu | qomariHee | jgabopa
CamocTosTenbHas | UCIOIb30BaHUS 3aJjaHue, | TOPHBIX
pabora. anmnapaTypsl u | pemieHue | pabot
000pyIoBaHUs IUIA 3a1a4, xana
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BBITIOJTHEHUST (U3UYECKUX | [JOKJIaJ, | OLIEHUB
WCCJICIOBAHHIA; MpaKTU4eC | aHUS
YMETh: OCYIIECTBIISATh Kas JIOMaIII
BEIOOp 000pYIOBaHHS U | TIOJTOTOBK | HETO
METOJUK JJIsi  pEIICHUs a 3aJlaHu
KOHKPETHBIX 3ajad; S
AKCIUTyaTUPOBaTh [IIxana
COBPEMEHHYIO OIICHUB
busnyeckyo amnmaparypy aHus
u 00opy/oBaHUE; penieHu
MoJIly4yaTh  HEOOXOAUMYIO s 3a/1a4
HAay4YHO-TEXHUYECKYIO [MIxana
MH(OPMALIHIO C TOMOIIBIO OLICHUB
COBPEMEHHBIX aHUs
MH(OPMAaLIMOHHBIX JTOKJIaJl
TEXHOJIOTH. a
Bnaners: METOJaMU [IIkama
KOMITBIOTEPHOTO OIICHHB
MOJIETTUPOBAHUS aHus
pPa3IMYHBIX  (PU3NUYCCKUX MPAKTH
MIPOILIECCOB; HaBbIKaMU YECKOM
paboTBl C COBpPEMEHHOI MOATOT
CJI0’KHOM (buzndeckoi OBKH
annaparypou
IIkajga u KpUTEPUU OLEHUBAHNS HAMMCAHNUS TOKJIAQ/1a
YPpoBHU OLleHNBAHUSA Kpurepumn oueHuBaHust Bbanbl
. Ecmu crynenT orob6paswun B mokmnane 71-90% Beiopannoii | 8-10
Buvicokuii (omauuno)
TEMBI.
. Ecnu crynent orobpaszun B noknane 51-70% BeiOpanHou | 5-7
Onmumanvuwii (Xopouio) A p g a p
TEMBI
. Ecnu ctynent oro6paszun B noknasne 31-50% BeiOpannoit | 2-4
Yooenemsopumenvnuiii YA p a A p
TEMBI
. | Ecnu cryaent oto6pasun B goknaae 0-30% BeiOpannoit | 0-1
Heyooenemsopumenwvnuiii YA p a A p
TEMBI
IIIkana ¥ KpUTEPUH OLICHMBAHMS PeLICHHs 32124
YpoBHU OLICHMBAHUA Kpurepumn oueHnBanus Bbanabl
Bovicokuii (omauuno) Ecmu crynent permt 71-90% ot Beex 3amad 8-10
Onmumanvuwiii (xopowo) | Eciiu crynent permn 51-70% oT Bcex 3a1a4 5-7
Yooenemsopumenvhoiii Ecau crynent pemnn 31-50% ot Beex 3amau 2-4
Heyooenemsopumenvnwiii | Ecnu ctynent permmn 0-30% oT Bcex 3agau 0-1
lkana u KpuTepuM OLCHUBAHUS NMPE3EHTANUMN
YpoBHH OLICHHBAHUA Kpurtepun onenuBanns basbl
. Ecnu crynent oroOpasuin B npezentanuu 71-90% 8-10
Buvicokuii (omauuno) yae p p H
BBIOPAHHOM TEMBI.
. Ecnu ctynent orobpasun B npezentaruu 51-70% o-7
Onmumanvuwiii (xopouio) yae p p H
BBIOPAHHOM TEMBI

14




Ecmu crynent oro6pasun B mpe3enTaruu 31-50% 2-4

Yooenemeopumenwvhbiil N
BBIOPAHHOM TEMBI

Ecnu crynenT oro6paszun B npe3entaruu 0-30% 0-1

Heyooenemeopumenvnulii N
BBIOPAHHOM TEMBI

IIIkajia onleHUBAHUA MPAKTHYECKO# MOJATOTOBKH
Kpurepumn oueHuBanusi banbl

BBICOKAsl aKTHMBHOCTh Ha TPAKTHYECKOH IMOATOTOBKE, BBIMOJIHHUI  BCHO
nabopaTopHyto paboTy B MOJTHOM oOBeMe C CoOOJIoJIeHHeM HEoO0X0IUMOn
MOCIIEIOBATEILHOCTH TPOBEICHUSI OMBITOB M W3MEPCHHIA, CAMOCTOSITEILHO U
parroHaIbHO CMOHTHPOBAJ HEOOXOAMMOEe 000pyIOBaHKE, BCE OIBITHI MIPOBEN B 8-10
YCIIOBUSIX M PEeXKUMaX, 00CCIEeUNBAIONINX MMOJYICHHUE MPABUIBHBIX PE3YJIbTaTOB
Y BBIBOJIOB; B OTYETE MPABHIBHO M aKKYPAaTHO BBITIOJHHII BCE 3aIKUCH, TaOJHIIbI,
PUCYHKH, YEpTEkKH, TpaduKW, BBIYMCICHUS; IPABUIHHO BBITIOJHWI aHAIU3

MOTPEIIHOCTEN

CpeIHssl aKTUBHOCTb Ha MIPAKTUYECKON MOATOTOBKE, ObUIN BHIIIOJIHEHBI 5.7
TpeOOBaHUS K OLIEHKE «OTIMYHO», HO 00YyUYaIOIIMIACS JONYCTHI HETOUHOCTH

HU3Kas aKTUBHOCTh Ha NPAKTUYECKOM MOATOTOBKE, B XOZI€ IPOBEACHUS OIBITA U 9.4
n3MepeHuil ObUINM AONYIIEHbI OIHUOKH.

pe3yabTaThl paboThl HE MO3BOJISIOT CAEIaTh IPABUIbHBIX BBIBOAOB WM paboTa 0-1

COBCEM HC BBIIIOJIHCHA

5.3. TunoBble KOHTPOJIbHBbIE 3aJaHHs, HeOOXOAUMbIe NJsl OUEHKH 3HAHWH, YMEHHMi, HABBIKOB M (WJIH) ONbITA
JAeSITeJIbHOCTH, XapaAKTePHU3yIIIMX 3Tanbl (POPMHUPOBAHUS KOMIIETEHUMI B IpouLecce 0CBOCHHs 00pa30BaTe/bLHOM
NMPOrpaMMblI

IIpuMepHbIe BONPOCHI IS TECTOBBIX 3aJaHUI
1. KBapueByo IUIaCTHHY, BBIPE3aHHYIO MapajuleIbHO ONTHYECKOHW OCH, MOMECTUIM MEXIY IBYMS
CKPEUICHHBIMA HUKOJISIMU. [IpH MOBOpOTE IIIACTHHBI HA YTOJ 0. HHTEHCHBHOCTH MPOXOJIAIIETro Yepes
CHCTEMY CBETa:
1) He usmenurcs
2) PaBHa Hym0 ipu 0=N-7/2
3) PaBna nysr0 npu o=n-m/4
2. B unrepdepomerpe Pabpu—Ilepo Habmogaercs cucrema HHTepdepeHUHOHHBIX mosnoc. Homep
UHTEPHEPEHIIMOHHOTO MAaKCUMyMa:
1) VBenuuuBaeTcs ¢ yBeIUUCHHEM HOMEpPA KOJIbIa
2) YMeHbIIaeTcs ¢ yBeIHUeHHEM HOMEpa KOJIbIla
3) He usmensercs
3. udpakunonnas pemerka umeer 100 mrpuxos. C ee MOMOIIBI0 MOKHO Ha0JI0AAaTh OTJENBHO JIBE
JIMHUHU CTEKTpa ¢ JJIMHAMHU BOJIH A1 = 560 HM u A» = 560.8 HM, HaUMHAasA ¢ MAKCUMyMa HOpPsIIKa:

1) 5
2) 7
3) 2
IIpumepHBbIe BapHaHTBI 1a00paTOPHBIX padoT
CamocrosrenbHas pabora
Tema 3ansaTHSA Ayn. 3aHATHSA
Bomnpocs! k 3amure
Pa6ora Ne 1. Dddext Dapazes. Beinonuenue 1.Yro Takoe miocKOCTh NOspU3auu?
nabopaTopHOH 2.0nTryeckast akTUBHOCTb:
paboThI €CTECTBEHHAs U UCKYCCTBEHHAs
(mpumepsr).
3.0¢dexr Dapanesi, 00bsicHEHUE HA
OCHOBE AJIEKTPOHHOM TEOPHUH.
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4.du3nyecKuil CMbICI MOCTOSHHON
Bepne.

5.CxemMa 3KCcriepuMeHTaIbHOM
YCTaHOBKH, YCTPOMUCTBO MOJIYTEHEBOTO

aHaJM3aropa.
Pabora Ne 2. UccnenoBanue Brimonnenue 1. Tenerpadusie ypaBHEHHUS.
CTOSIYMX BOJIH B ABYXITPOBOJIHON | JIaOOpaTOpHOM 2.Crosiurie BOJIHBI B JIMHUW 3aMKHYTOM,
JIMHUM. paboThI Pa30MKHYTOM ¥ 3aMKHYTOH Ha

BOJIHOBOE COIIPOTHBIICHHUE.
3.BeiBectu pacuetHyto hopmMyiy A
BOJIHOBOT'O COIIPOTUBJICHHUS
JIBYXIIPOBOJHOMU JINHUH.

Pa6ota Ne 3. Jludpaxius cBera Beinosninenue 1.Iudpakmus ceera. [Tpuniun
Ha yJIbTPa3BYKOBBIX BOJIHAX. 1abopaTopHOi I'tolirenca-dpenens.
paboThI 2.PacnipocTpaHeHue cBeTa B

HEOJHOPOJHOM cperie.

3.01 yero 3aBUCUT PainyC KPUBHU3HBI
JTydel B HEOJHOPOAHOM cpene?

4. ludppaxus Pamana-Hara n
mudpaknus bparra.

5.CpaBHUTH AU(PPAKIIHMIO CBETA HA
TU(PPaKIMOHHON pPeleTKe U Ha
YIBTPa3BYKE.

3aganus AJ151 NPAKTUYECKOH MOATOTOBKHU
Hudpakmus ceera: onpenenenue. [Ipunnun Ioiirenca—®penens.
Oco6eHHOCTH pacIpOCTPaHEHUs CBETa B HEOJAHOPOIHOM cpeie.
OT uero 3aBUCUT paJinyc KPUBHU3HBI JIy4el B HEOJHOPOAHOM cpene?
CpaBHUTB AudpakIMio cBeTa Ha AU(PAKIIMOHHON pelIeTKe U Ha yIbTpa3ByKe.

el N =

IIpumepHbIe BApHAHTBI 32124 K 3a1UTe JJA00PATOPHBIX padoT

1. Omnpenenuts nocrosiHHyto Bepae R ans xkenesa, ecnu M3BECTHO, YTO CIJIOHM Jkeje3a TOJIIMHOMN

0,001 cm moBopaunBaeT MIOCKOCTh nojsipuszanuu Ha 130° B mosne H=10000 3 npu A=589 HMm.

2. Brpasute mocrosHHyl0 Bepae R uepes mokaszarenu mpenomiieHus n+ W n- Ui IPaBoO- M JIEBO

MOJIAPU30BAHHOI'O 1TO KPYT'Y CBCTA, MPOXOAAIICTO BAOJIb JIMHUH MarHUTHOTO MOJIS.

3. B xioBery, umeromyro ¢opMy napajuieienurensa, HaIUT TOIYoJ, B KOTOPOM BO30YKIArOTCS
yIbTPa3BYKOBBIE BOJHBI C MOMOIIBIO KOJICOAHUH IJIACTMHKM Nbe3okBapia. IlmacTuHa kBapua
YCTaHOBJIEHA MapauIeIbHO OOKOBBIM CTEHKAaM KIOBETHI. YJIbTPa3BYKOBbIE BOJIHBI, BO30YXKAaeMble
TUTACTUHKON, OTpa)karoTcs OT OJHOM M3 OOKOBBIX CTEHOK KIOBETHl. B pe3ynbTare B KHMIKOCTU
oOpa3yercs cTrosiuasl yabTpa3ByKoBasi BoJiHA. UeMy paBeH MpPOCTPAHCTBEHHBIN MMEPHO] U3MEHEHUS

TMOKas3aTeiId MPEJIOMIICHUA KUAKOCTHU ITPU HAJITUYNHU B Hel cTosuei y'J'H:Tpa3BYKOBOI7I BOJIHBI?

4. Tlpu ocemenun unreppepomerpa @adpu-llepo pacxoasumcss MOHOXPOMATUYECKUM CBETOM C
JUIMHOW BOJHBI A B (POKAJIBHOM IJIOCKOCTH JIMH3bI BO3HUKAET HMHTEp(EpEeHIIMOHHAs KapTHHA:
CHUCTeMa KOHIEHTPUYECKUX KoJjel. PaccTosHue Mexay OTpakaloUMMHU IOBEPXHOCTIMU

uHTeppepomerpa paBHo d. OmnpenenuTb, Kak 3aBUCUT OT MOpPAIKAa HHTEPPEpEHIMHU:
pacnojokeHue KoJiel, 0) yriioBas IIUPUHA M0JI0C UHTEPDEPEHIINH.

IIpumepHbIe Bonpocs! k 3a4ety (7 cemecTp)

=

D¢ dext Dapanes.

Jn¢pakuus cBeTa Ha yabTpa3ByKe.

3. Judpakuus peHTT€HOBCKOTO U3y4YeHHUs Ha KpUCTainueckoil pemerke. @opmyna Bynbsda-
Bbporra.

N
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IIpumepHbIe Bonpocsl k 3a4eTy (8 cemecTp)
BonHoOBOe ypaBHEHHE /TSI IOTIEPEYHBIX BOJIH B CTPYHE.
BGI‘YH_[I/IG U CTOAYUC BOJIHBI.
3aryxanue BosH. Ou3ndecknii cMbICH K03 (DUIMEHTA TOTIOIICHHS.
[ToBepXHOCTHBIE U OOBbEMHBIC BOJIHBI.
Meroasl onpezaeneHus CKOPOCTH M Kod((UIMEeHTa MOIJOMEHHUs YIbTPa3BYKOBBIX BOJH B
pa3IM4YHBIX Cpeaax.

orwbpPE

IIpumepHBbIe TEMbI 10KI210B
1. OrtpaxeHnue U NpeOMIIEHNE TUIOCKUX 3JEKTPOMAarHUTHBIX BOJIH. @opMmyisl OpeHens.
2. TemmnepaTypHble BOJHBI B TBEP/IbIX TEJaX.

5.4. Meroauyeckue MaTepuajibl, onpelejsiiolie Mpoueaypbl ONEeHWBAHUSA 3HAHUI, YMEHMH,
HABBIKOB M (WJM) ONBbITA JeATEJbHOCTH, XAPaKTePU3YOIIMX JTanbl (opMHUPOBaAHHUS
KOMIIeTeHIN

ConocTtaBUMOCTh PEMTHUHIOBBIX IOKa3aTelel CTyAEHTa 10 pa3HbIM AMCLUIIMHAM U OajuIbHO-
PEUTHHIOBOM CHUCTEMbI OLIEHKH YCIEBAa€MOCTH CTYJICHTOB OOECIEeUMBAETCs HPUHATUEM €IUHOIO
MeXaHU3Ma OIIEHKU 3HAHUH CTYIEHTOB, BBIPAXEHHOTO B Oajuiax, coriacHo koropomy 100 GamioB —
3TO IOJIHOE YCBOEHHE 3HAHMUU MO y4eOHOH NUCLHMIUIMHE, COOTBETCTBYIOIIEE TPEOOBaHUAM yueOHOMH
IIPOrPaMMBlI.

MaxkcuManbHbIN pe3yabTaT, KOTOPBIH MOXET OBbITh JOCTUTHYT CTYIEHTOM IO KaxkaoMmy u3 biokos
peiituHroBoi orieHku — 100 Ganos.

B 3ayeTHO-3K3aMEHAIIMOHHYIO BEJIOMOCTb M 3aYETHYIO KHIJKKY BBICTABIISIOTCS OLEHKH I10
NATHOAIUTFHOM IIKaJIe U peHTHHTOBBIE OIICHKH B OaJuiax.

IIpy mnomydeHMHM CTYyJEHTOM Ha 3a4€Te HEYJIOBJIETBOPUTEIBHOM OLIEHKM B BEIOMOCTb
BBICTABJIIETCS PEUTHHrOBast oLleHKa B Oauiax (MeHble 40 6annoB), COOTBETCTBYIOMIAS (PaKTUUECKUM
3HaHUSM (OTBETY) CTY/IE€HTA.

Kputepun oueHkH 3HaHMH CTYJE€HTOB B paMKax KaKJIoW y4eOHOW AUCHMIUIMHBI WIM TPy
JUCLUIUIMH BBIpaOaThIBAIOTCS MPENOIaBaTeNIIMU COTIaCOBAaHHO Ha Kadeapax yHHUBEPCUTETa UCXOJs
13 TpeboBaHUi 00pa30BaTEIbHBIX CTAHIAPTOB.

IIxana oueHnBaHUA 324€TAa

Kpurepun oueHnBanus Bbanabl

CBo0OosiHOE BNajJieHUE OCHOBHBIMH TEpMHUHAMU U TOHATHSIMU Kypca; 15-20
MOCJIeIOBaTeIbHOE W JIOTUYHOE H3JIOKEHHE Marepuaija Kypea;
3aKOHYCHHBIE BBIBOABI W  OOOOIIEHWS TO TeME  BOMIPOCOB;
MCUEpIIbIBAIOIINE OTBETHI Ha BOMPOCHI NpHU chaue 3aueTa. [IoimHOCTHIO
BBITTOJIHEHBI U 3aIIUIIECHBI JJA0OPATOPHBIE PaOOTHI.

3HaHUE OCHOBHBIX TEPMHHOB M IOHATHHA Kypca; IOCJIEN0BATEIBHOE 8-14
U3IIOKEHHWE MaTepuana Kypca; yMeHue (opMynupoBaTh HEKOTOPHIE
0000IIeHNsT MO TEeME BOMPOCOB; JOCTATOYHO TOJHBIE OTBETHI Ha
BONPOCHI MpHU cAade 3adeTa. [[0THOCTHIO BBIMONHEHBI W 3aIIUIIEHBI
nabopaTopHbIE PaOOTHI.

VY 10BJIETBOPUTEIILHOE 3HAHUE OCHOBHBIX TEPMHHOB U MOHITHU Kypca; 4-7
YIOBJIETBOPUTEIHHOE 3HAHWE W BIIAJCHHE METOJAMH W CPEICTBAMH
pelieHusl  3aja4; HEIOCTATOYHO TIOCJICOBATEIBHOE  HM3JI0KCHHE
MaTepualia Kypca; yMeHue (opMymupoBaTh OTACIbHBIC BBIBOIBI U
00001IIeHNS 110 TeMe BOMPOCOB. BBIMOIHEHO U 3alIUIIEHO HEe MeHee 75
% 1abopaTOPHBIX paboT.

OTBeT, HE  COOTBETCTBYIOUIMI  BBIIIEYKa3aHHBIM  KPUTEPHUIM 0-3
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Kpurepuu onenuBanus Banabl

BBICTABJICHUS OLICHOK.

HTroropas mkaJjia BbICTaBJeHUS OHCHKH 110 JUCHUIIJIMHE

Ouenka Bbaan
3auTeHo 41-100
He 3aureno 0-40

6. YYEBHO-METOIUYECKOE U PECYPCHOE OBECIIEYEHMUE JIUCIITUIIJIMHBI

6.1. OcHoBHasi JIuTEpaTypa

1. A6pomwmna, JI.C. Cnemuanbnbii ¢usndeckuii mpaktukym: 4.2 / JI. C. AGpommna, 0. A.
banutaues, E. H. BacuibunkoBa. - M.: MI'OVY, 2012. - 46¢. — TekcT: HEmoCpeACTBEHHbIN

2. bamutaues, F0.A CrnenuanbHblii pru3nYecKuii MpakTUKyM: ¢0. 1abopaTOpHBIX paboT B 2-X 4. 4.1 /
1O. A. bamuaues, E. H. Bacunbuukosa. - M.: MI'OVY, 2020. - 76c¢. — TeKcT: HENOCPEICTBEHHbIN

3. CaBenbes, .B. Kypc ¢usuku: yae6.mocodue 1 By30B B 3-X T. T.2. 2JIEKTPUIECTBO; KOJICOAHUS
BOJIHBI;, BoJIHOBas ontuka. - CIIO. : JIanp, 2018. - 468c. — TekcT: HEemoCcpeICTBEHHBIN

6.2. lonotHUTe/ILHAS JIUTEPATypa

1. bounmapes, b. B. Kypc o6meii ¢usuxun B 3 kH. KHura 2: smexTpomMarHeTwsm, OINTHKA,
KBaHTOBas ¢u3uka : yueOHuk ans By30B / b. B. bongapes, H. I1. Kanamnukos, I'. I'. Cniupun. — 2-e
m3n. — Mocksa : IOpaiir, 2023. — 441 c. — Texct : osnexktponHei. — URL:

https://urait.ru/bcode/532032
2. byrukos, E.M. Onruka : yue6. mocobue. - 3-¢ uzn. - CII6. : Jlans, 2019. - 608c. — TekcT:

HENOCPEACTBEHHBIN

3. Bapmansn, B. A. OcHOBBI (U3NYECKOH ONTHKHA : Y4eOHO-METOJUYECKOE TI0CO0ue st
nabopatopubix pabor. — HoBocuOupck : CuOupckuii rocyJapCTBEHHBI  YHUBEPCHUTET
TeJleKOMMYHUKanuid u wuHPopmarmku, 2022. — 58 c. — Tekcr : anekrponHsnii. — URL:
https://www.iprbookshop.ru/126675.html

4. I'opoxoBarckuif, FO. A. OnTuka : yueOHUK U npakTUKyM i By3oB / FO. A. 'opoxoBarckuid,

N. 1. Xynsaxosa . — 2-e u3n. — Mocksa : FOpaiit, 2023. — 220 ¢. — TekcT : anekrponHsii. — URL:
https://urait.ru/bcode/517433

S. ['opsiueB, b. B. O6mas ¢usuka. Ontuka. Ilpaktudeckue 3aHATHS : yueOHOE mocoOue JUis
By30B / b. B. T'opsiue, C. b. Morunpauikuii. — Mocksa : FOpaiit, 2022. — 92 ¢. — Tekcr :
anekTponnsii. — URL: https://urait.ru/bcode/490243

6. Komkun, H.M. Ontuka : nekuuoHHbIH Kype : yued.nmocobue / H. Y. Komkun, E. H. Bacunpunkosa,
H. H. bapa6anoga. - M. : MI'OVY, 2015. - 128c. — TekcT: HenmocpeICTBEHHBIH

7. Ky3pmuueBa, B. A. Onruka : kypc nekumid. — MockBa : MOCKOBCKasi rocyJ1apCTBEHHAs
akajgemMusi BojaHoro tpascmopra, 2020. — 79 c¢. — Tekcr : oanekrponnsii. — URL:
https://www.iprbookshop.ru/97317.html

8. [TapmrakoB, A. H. Ontuka B KIIOYEBBIX 3ajavax :@ ydyeOHoe mocoOme. — 2-e M3A. —
Honronpyaserii : M3natensckuit Jom «MaTemnexT», 2022. — 287 €. — TeKkcT : 3IeKTpOHHBIA. —
URL: https://www.iprbookshop.ru/119636.html

9. Cyxanos, 1. 1. OcHoBbl ontukn. Teopust n300pakeHus : yaeOHOE TOCOOUe JIJIs By30B. — 2-€
m3n. — MockBa : IOpaiit, 2023. — 111 c¢. — Teker : »snexktponnbiii. — URL:
https://urait.ru/bcode/514212

10.  VBaposa, . ®. ®uzuka. Ontuka : yuebHoe nocodbue Al NPaKTUYECKUX 3aHATUH. — MOCKBa :

MUCuC, 2022. — 56 ¢. — Tekcr : anexrponnsiii. — URL: https://www.iprbookshop.ru/129531.html
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6.3. Pecypchbl HHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas oubnuroreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUIIJINHbBI

1. MQTO,I[I/I‘{CCKI/Ie PEKOMEHAAONHU 110 ITOATOTOBKE K IPAKTHYCCKUM 3aHATUAM.
2. Metoauueckue PEKOMEHOAlU IO OpraHu3alu CaMOCTOSITEILHOMU pa6OTLI 10 JTUCHMIITIMHAM.

8. NHO®OPMAILIMOHHBIE TEXHOJIOI'NHN JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IIO JUCHUITJIMHE

JInneH3uoHHOe MporpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmanuoHHbie cIpaBOYHbIE CHCTEMBI:
Cuctema 'APAHT
Cucrtema «KoncynsrantlLimrocy

IpodeccronanbHbie Oa3bl JAHHBIX

fgosvo.ru — Topran DenepanbHbIX FOCYAAPCTBEHHBIX 00PAa30BATEIbHBIX CTAHAPTOB BBICIIEr0 00Pa30BaHUs
pravo.gov.ru - OpunuanbHI HHTEPHET-TIOPTAT IPaBOBOW MH(OpMAITHH

www.edu.ru — denepansHblil mopran Poccuiickoe odOpazoBanue

CB000OIHO pacnpocTpaHseMoe IPOrpaMMHOE 00ECIIeUeHNE, B TOM YHCIIE OTEYECTBEHHOTO IIPOU3BOICTBA
OMC IIneep (st BocIipou3BeACHUS DIEKTPOHHBIX YUeOHBIX Momyeit)
7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBbI

MarepuanbHO-TEXHHYECKOe 00ecrieYeHNe AUCIIUIUIMHBI BKIIIOYAeT B ce0si:

- y4eOHbIE ayAMTOPHUU JUIs ITIPOBEJICHHs Y4eOHBIX 3aHSITHH, OCHALEHHbIE OOOPYIOBaHHEM M TEXHUYECKUMHU
CpeICTBaMU  OOYYEHHS: ydeOHOil Mebenpro, JOCKOW, JIEMOHCTPAIMOHHBIM O00OpYIOBaHHMEM, MEPCOHATBHBIMU
KOMIBIOTEPaMH, IIPOESKTOPOM;

- INOMEWICHUS [UIi CaMOCTOSTENBHONW pabOThl, OCHAIICHHBIE KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO
NOAKIIOYEeHHEM K ceTH «HTepHeT» U o0ecredeHneM J0CTyIa K JIEKTPOHHO HH(POPMAMOHHO-00pa30BaTeIbHOM cpesie.
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