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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu kadeapel DOu3nMKu

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrynmﬁ

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu kadeapel DOu3nku

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrymm{




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LensiMu ocBOEHUST AUCHUTUIMHBI « PU3MUecKasi akyCTUKa», B COOTBETCTBUU C
TpeboBaHussMU DenepanbHOro rocyAapcTBEHHOT0 00pazoBaTenbHOro cranaapra BO mo
HanpapiaeHHo moarotoBku 03.04.02 ®dusuka (ypoBenb BO marucrparypa), yTBepKIeHHOTO
28.08.2015 r. (mpuxa3 Ne 913), sBisitoTCS:

1) obecnieueHre 6a30BOM MOATOTOBKH, BKIFOUAIOIICH B ce0s1 H3yUeHUE U YCBOCHHE
TEOPETUUECKUX OCHOB, a TAKKE 3HAKOMCTBO C Pe3yJibTaTaMu, MOJyYCHHBIMU
SKCIEPUMEHTAIbHBIMUA METOAaMH MPU UCCIIEIOBAaHUU PACTPOCTPAHEHUS aKyCTUYECKUX BOJIH
B KOHJICHCUPOBAHHBIX Cpejiax;

2) hopMupoBaHre HEOOXOUMBIX KOMIICTCHIIUN 1T aHAIM3a U PEIICHUS
COBPEMEHHBIX HAYYHBIX M TEXHHYECKUX MPOOIIEM, CBSI3aHHBIX C UCITOJIb30BAHUEM CBONCTB
AKyCTHYECKUX BOJIH B HAYKE M TEXHUKE.

2 MecTo AUCHUIIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

Hucnurnnuna @usnyeckas akyCTUKa BXOAUT B 00s3aTENIBHYIO YacTh y4eOHOro IjIaHa
00pa3oBaTeIBLHON MPOTPAMMEI.

Jst u3ydeHus: AUCIUIUIMHBI HEOOXOAMMBI 3HAHUS (YMEHHUS, BIaICHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

Jis u3y4yeHus TMCIUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUSI, HaBBIKH),
c(hOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHHUS OMPECIICHHBIX JUCIUILINH Ha YPOBHE
OakayiaBpuaTa WU CriellMaInTeTa, Takux kak Oo0mas ¢pusnka, Teopetnueckas Qpusuka,
MeTtoasl MaTemaTHuecKoi (u3nku, MaTemMaTHUeCKuii aHanu3, AHaJTUTHYECKask TeOMETPUS
BekTopHbIN ¥ TEH30PHBIN aHAIU3.

Taxxe HE0OXOAUMBI 3HAHUS (YMEHUS, BIaJeHHs ), HOPMUPYIOIIUECS MapaiiedbHO C
M3YUYEHUEM JJaHHOM NUCLMILUIUHBI B PE3yIbTaTe U3yUYECHHs TUCLMILIUH IIEPBOTO CEMeCTpa
Maructparypsl: Teopust TBepaoro tena, CoBpeMEHHbIE METO/IbI HCCIIEIOBAHUS
KOHJIEHCUPOBAHHBIX CpeJl

3Hanus (YMEHHUS, BIQICHUS ), TOJTYYEHHBIC PU N3YUYEHUHN JAaHHOW TUCIUTLTAHBI
OylyT HEOOXOIUMBI JJI U3yUEHUS TUCIUTITAH/TIPAKTUK:

Teopus TBepaOrO TENA

CoBpeMeHHbIe TPO0sIeMbl (PU3UKU

CrercemuHap Mo Hay4YHbIM HaIlpaBJICHUSM

®ur3rKa MarHUTHBIX SIBIICHUHN

®usuka (ha30BbIX IEPEXOI0B

BomHoBBIE TpOTIECCHI B KOHICHCHPOBAHHBIX Cpeiax

JlononHuTENbHBIE TTIaBBI 0011EH PU3NKH

3 Komnerenuuu odyyarwmerocsi, popmMupyemMmsbie B pe3y/ibTaTe 0CBOCHHS

AUCHHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHUs

B pe3ynbrate ocBoeHUS TUCHUIUIMHBI (MOaysi) «dusudeckast akyCTUKa»
oOyyJaroruiics JoKeH 00JaaaTh CICTYIONMMA KOMITETCHITUSIMU:

KOI[ HHJUKaATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cniocoben npuMeHsTh (GyHIaMEHTAIbHBIC 3HAaHUS B 00J1aCTH (DU3UKH IS PEIICHUS
HAYYHO-HMCCIIEIOBATEIbCKHX 3a/1a4, a TAK)KE BIIAJCTh OCHOBAMH TIEIar OTUKH,
HEOOXOUMBIMU JIJIsl OCYIIECTBIICHUS IPETOIaBATEIILCKON JeSITEIIbHOCTH;

OIIK-1.1 Hcnonb3yer 3HaHus GU3HUYECKUX 3aKOHOB U IPHHIIUTIOB,
MaTeMaTUYeCKUI anmnapar Jjisl OKMCaHUs, aHaJIU3a, TEOPETHUYECKOTO 1
AKCIIEPUMEHTAILHOTO UCCIIECIOBAHUS M MOJCIUPOBAHUS (DU3UUECKHUX U
CUCTEM, SIBICHUH U MPOLIECCOB, PEIICHHS HAyUYHO-UCCIIEI0BATEIbCKUX
3a/1a4 v Mpo(ecCHoHANBHBIX 3a1a4




OIIK-1.2

3HaeT u HCIIOJIB3YCT 3aKOHBI 1 IPUHIOMUIILI, MCTOABI II€AArOrukKu 1
IMPpUMCHSCT (bYHHaMeHTaIIBHBIC (1)I/ISI/ILICCKI/IC, MaTeéMaTHYCCKHUE U
MCXKIUCHUIINIMHAPHBIC 3HAHUSA JJI OCYIIECCTBICHUA HpeHOﬂaBaTeHBCKOﬁ
JCATCIIBHOCTH 110 yLIe6HBIM JUCHUITIIMHAM «CDI/BI/IKa», «ACTpOHOMI/IH»

OIIK-4 Cniocob6en onpenensaTs chepy BHEAPEHUS PE3yIbTaTOB HAyUYHBIX HUCCIIEIOBAaHUN B

00J1acTH CBOEH PO

€CCHOHAJIbHOU JCATCIIbHOCTH.

OIlIK-4.1

O1leHUBAET IOCTOMHCTBA M HEIOCTATKH, PE3yJIbTaT CBOCH JIESTEIBHOCTH,
3HAET ATaIlbl BHSAPCHUS PE3yIbTATOB, IPE3CHTYET CBOE MCCIICI0OBAHHIE,
BBIOMpACT WU TpeJIaracT BO3MOKHBIC BAPUAHTHI U C(hephl BHEAPEHUS
PE3yJIbTaTOB HayYHO-UCCIIEIOBATEIILCKON IS TEIBHOCTH B CBOCH
npodecCHoHANBHOM 00JIaCTH, UMEET MPEACTABICHNE O TPEOOBAHUSIX K
CONPOBOXKAAKONIEN JOKYMEHTALUU




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padota — 54,25 akaj. 4acos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayAuTOpHas — 3,25 akaj. 4acos;

— camocTosTeNnbHas padota — 18,05 akaz. 4yacos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

CDopMa aTrTeCTaluu - 5K3aMCH

AynutopHas ) =
o KOHTakTHas paboTa E = dopma TeKyIIero
=
5 B aKaJl. yacax 3 Bun KOHTPOJISI
Paszen/ Tema 3 (B axan ) £EB y P Kon
g 3 © | caMOCTOSTENbHON | yCIIEBAEMOCTH U
JUCLUATUINHBI 5 [~ . | xommerenyu
@) g £ paboTsl IIPOMEKYTOUHON
Tlek mal. | mpakT. 2 'S aTTeCTaluu
3aH. 3aH. O =
1. JIuneiinas akycTuka
N30TPOIHBIX TBEPALIX TCJI
IIpopaboTka
KOHCIIEKTa
JIEKITUH,
CaMOCTOSITENIEHOE [Iposepka OINK-1.1
1.1 OcHOBHBIE CBEIEHHUS U3 1 2 1 HU3y4yeHue JIOMAaIIHEro OIIK 1'2’
TEOPUU YIIPYTOCTH JIOTIOJTHUTEJIBHOTO |  3a/laHus, YCTHBIN OIIK 4' 1’
MaTepuaia, oTpoc '
MIOJITOTOBKA K
MIPAKTUYECKUM
3aHATHIM
IIpopaboTka
KOHCIICKTa
JICKITUH,
CaMOCTOSITENIEHOE [Iposepka
1.2 IlpononbHbIe U HBVACHIE 011\)4 aIJJII{)ero OIIK-1.1,
MOTIEpEYHbIE BOIHBI B 2 4 2 Y A . OI1K-1.2,
JIOTIOJTHUTEJIBHOTO |  3a/laHus, YCTHBIN
H30TPOITHOM TBEPJIOM TEJe OIlK-4.1
MaTepuana, orpoc
2 IIOArOTOBKA K
MPaKTUICCKUM
3aHATHAM
IIpopaboTka
KOHCIIEKTa
JICKITUH,
CaMOCTOSITENIbHOE [Iposepka
1.3 Orpasenue e Hoﬁamgem OIK-1.1,
TIPEIIOMIICHUE TTPOI0JIEHBIX 3 6 4 Y N OIIK-1.2,
JIOTIOJTHUTEJIBHOTO |  3a/aHus, YCTHBIN
M TIONIEPEYHBIX BOJIH OIIK-4.1
MaTepuana, ornpoc
MIOJIrOTOBKA K
MIPAKTUYECKUM
3aHATHIM
IIpopaboTka IIpoBepka OIK-1.1
1.4 TIoBepXHOCTHBIE BOJIHBI KOHCIIEKTa JIOMAIIIHETO o
Ponest 2 4 6 JIeKIUH 3aJaHus, YCTHBIA OIK-1.2,
: Y OI1K-4.1
CaMOCTOSTENIbHO ornpoc




€ U3ydeHHe

JIOTIOTHUTEIEHOTO
MaTepuaa,
MOJIOTOBKA K
MIPaKTHICCKUM
3aHATHSIM
HWroro no pazaeny 8 16 13
2. OCHOBBI KPUCTAJIOAKY CTHKH
2.1 Ilnockue ynpyrue
yupy IIpopaboTka
BOJIHBI B KpUCTAJLIax.
KOHCIIEKTa
VYpaeuenue Kpucroddens. J——
KBasumnpononbHbie 1 >
CaMOCTOSTEIILHOE IIposepka
KBa3UIIONIEPEYHBIC BOJHBI. JBVICHIE JTOMaIIHero OIIK-1.1,
Brnusaue cummerpun 2 4 2 y " OIIK-1.2,
. JTOTIOJTHUTENILHOTO | 3aJaHusl, YCTHBIH
YIPYTHX CBOICTB Ha OIIK-4.1
MaTepua’a, ompoc
pacrpocTpaHeHHE BOJIH.
MOJITOTOBKA K
BouHb! B
MPaKTHYECKUM
TTbE303ICKTPHUYCCKHUX
3aHATHUSIM
KpHUCTaIax
IIpopaboTka
2.2 TlormnorieHue 3ByKa B pop
KOHCIIEKTa
H30TPOITHBIX TUJICKTPUKAX. N
JIEKITHH,
Hexotopeie caenenus o CaMOCTOSTEIILHOE IIpoBepka
KoJIEOaHUAX . xoﬁamﬁero OIIK-1.1,
KPHUCTAJUTHUECKON PEIICTKU 4 8 2 aonongmenbﬁoro SAMAHHS, YCTHBI OIlK-1.2,
" pOHOHAX. Y OIlK-4.1
. marepuaia, onpoc
BsanmoieiicTBrE 3BYKOBBIX
MOJITOTOBKA K
BOJIH C TEILIOBBIMU
MIPAKTUYCCKAM
(hoHoHaMU
3aHATHSIM
ITpopaboTka
KOHCIIEKTa
2.3 OCHOBHBIE CBEICHUS U3 .
N JIEKIUH,
HEJIMHEHHOU TeOpuH
CaMOCTOSTEIILHOE TIposepka
YIPYTOCTH.
N H3yueHHE JIOMAIIHETO
Bsaumozeiictaue ynpyrux JIOTIOJHUTEIBHOTO |  3aaHusl, yCTHBIN OIK-1.1,
BOJIH KOHCUHOMN aMIUTHTY b 3 6 1,05 Y OIIK-1.2,
Mmarepuaia, orpoc,
B M30TPOITHOM TBEPJIOM OIlK-4.1
. MOJITOTOBKA K KOHTPOJIbHAS
tene. Henunelinbie
HPaKTUYECKUM pabota
akycTuaeckue 3¢ dexTsl B
3aHATHSM,
KpHCTaIIax
IIOATOTOBKA K
3a4ery
[Moaroroska OIIK-1.1,
2.4 DK3ameH BiSaMCH DK3aMeH OIIK-1.2,
Y OTIK-4.1
HWroro no pazaeny 9 18 5,05
HWroro 3a cemectp 17 34 18,05 SK3aMeH
Uroro no aucuuruinee 17 34 18,05 JK3aMeH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Pesynbrar ocBOCHUS AUCIUIUTHHBI « PU3MUYECKast aKyCTHKa» — (OpMUpPOBAHUE Y
CTYJICHTOB KOMIIETCHIIMI MPECTABISAIOMMUX COO0H JTMHAMUYHYIO COBOKYITHOCTh 3HAHUH,
yYMEHUH, BIaJACHUH, CIIOCOOHOCTEH U TMYHOCTHBIX Ka4€CTB, KOTOPYIO CTYJICHT MOYKET
MPOJICMOHCTPUPOBATH MOCJIE 3aBEPIICHUS 00YUEHHUS 110 MAarKCTEPCKOM 00pa3oBaTEIbHOM
nporpamme. [ hopmMupoBaHus STUX KOMIIETSHITUN U peaTu3aiiy MPeIyCMOTPEHHBIX
BHJIOB y4eOHOH pabOThI, B y4eOHOM IPOIIECCE B KAYECTBE 00pa30BaTEIIbHBIX TEXHOJIOTUI
HCIIONB3YIOTCS TPATUITMOHHAS U TEXHOJIOTHS HH(POPMAITMOHHO-TIPOEKTHOTO 00yUYEHUS,
MO3BOJISONIAS CTYJICHTY B MpoIecce 00y4YeHHS CaMOMY BBIOMPATh (OPMHUPYEMBIC
KOMITETCHIIMH ¥ JIMYHOCTHBIC Ka4eCTBa, TEM CaMbIM ITPOCKTUPYS ISl ce0s1 00pa30oBaTeIbHBII
rporiecc.

VY4eOHbIC 3aHATHS TPOBOJIATCS B BUIC MPAKTHYCCKUX 3aHATHH

[TpakTHueckue 3aHATHS MPOBOIATCS C MPUMEHECHHUEM KOMITBIOTEPHBIX MPE3CHTAIUH.
KoHnentyaabHyH0 OCHOBY CEMUHAPCKOW TEXHOJIOTHH COCTABIISIOT MPHUHIIMITHI TT€JarOTUKH:
Hay4YHOCTH, TTOCIEI0BATEIIBHOCTH M CUCTEMAaTHIHOCTH, TOCTYITHOCTH, IIPOYHOCTH,
CO3HATEIBbHOCTH W aKTUBHOCTH, HATJISIZTHOCTH, CBSI3H TEOPUH C IIPAKTHUKOMU, ydeTa
WHIUBUTYyaIbHBIX OCOOCHHOCTEH CTYICHTOB.

Kpowme Toro, Ha mpakTHYECKHUX 3aHATHSAX HCIIOJIB3YETCS TEXHOJIOTHS TeIarOTHKH
COTPYJIHHYECTBA MPEIIOaBaTelIs CO CTYICHTaMH, B OCHOBE KOTOPOM CIICTYIOIIHNE I1EJICBHIC
OPHMEHTAIIMH: TIEPEXO0]T OT MeJarOTHUKH TPEOOBAHMI K Ie1aroruke OTHOIICHHUM, T'YMaHHO-
JUYHOCTHBIN TIOJIXOJ] K CTYACHTY, €IMHCTBO OOYUYCHHS U BOCITUTAHHUS.

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOH padoThl 00y4aoIuXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4HbIe CpeAcTBA JISl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOEe M HH(OPMALIMOHHOE 00ecTieYeHHe TUCHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. eBbes, HO. I1. OcHOBHI puznyeckoil akycTuku : yuebHoe nocooue / 1O. I1.
[IeBbeB. — Cankt-IlerepOypr : Jlans, 2017. — 367 c. — ISBN 978-5-8114-2645-4. —
TexcT : anexTponHslii // Jlanb : 31ekTpoHHO-O0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/reader/book/96874/#1 (nara obpamenus: 30.09.2020). — Pexxum
JOCTyTa: JIJIsl aBTOPH3. TOJIH30BaTENEH.

2. Yuaiikun, B. B. Mexanuka. OCHOBBI MEXaHHMKH CIUIOMIHBIX cpejl : yueOHuk / B. B.
YyaiikuH. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2017. — 860 c. — ISBN 978-5-
8114-2235-7. — TekcT : 31eKTpoHHBIH // JIaHb : AIIEeKTPOHHO-OMOIMOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/91899 (nara oGparuenus: 30.09.2020). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TOJIH30BaTENEH.

0) JlonmosiHuTeIbHAS JIUTEpaTypa:

1. Banos, H. U. MrxxenepHas akyctuka. Teopus u nmpakTuka 60psObBI C IIyMOM
[DnexTponHsIi pecypc] : YueOuuk / H. W. UBanos. - M.: Jloroc, 2008. - 422 ¢. - ISBN 978-5
-98704-659-3. Pexxum nocryna: http://znanium.com/bookread.php?book=468783

2. 3ucMmam, I'. A. Kypc o6mieit ¢pusuku : yueOHoe mocodue : B 3 Tomax / I'. A. 3ucmasn,
O. M. Togec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 2 :
OnextpuuectBo U MaraeTu3sm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — Tekcr :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:



https://e.lanbook.com/reader/book/115201/#1  (mata obpamenwus: 30.09.2020). — Pexum
J0CTyMa: JIJIsl aBTOPU3. TOJIb30BaTENEH.

3. I'yp6aros C. H.Axyctuka B 3anavax / [loa. pea. C. H. I'ypbarosa u O. B.

Pynenko. - 2-e u3zn., ucnp. u jgoi. - M. : DUSMATIIUT, 2009. - 336 c. - ISBN 978-5-
9221-1020-4.

4. Pynenko, O. B. Henunelinas akyctuka B 3a1adax u npumepax / O. B. Pynenko, C.
H. I'ypb6aros, K. Xenbepr. - M.: DUIMATIINUT, 2007. - 176 c. - ISBN 978-5-9221-0761-7.

5. OCHOBBI HAyYHBIX HCCIIeOBaHUM: YueOHoe mocobdue mist 6akanaBpos / M.D.
[xmsp. - 4-€ uzn. - M.: amkoB u K, 2012. - 244 c.: 60x84 1/16. (mepemet) ISBN 978-5-
394-01800-8, 1500 sk3. http://znanium.com/catalog.php?bookinfo=340857

6. ®u3uka TBEpAOTro Tea st HHKeHepoB [Tekcr] : yueb.mocobue aiis By30B / B. A.
I'ypros, P. H. Ocaynenko ; Hay4. pex. JI. A. Anemmuna. - M. :Texnocdepa, 2007. - 518 c. :
wi. - (Mup pusuku u TexHukH ;Boii. 11-08). - Pex. YMO. - bubmauorp.: ¢. 505-510. - ISBN
978-5-94836-141-3. Kon-Bo 3x3eMuisipoB: 10.

7. @pum C. 3. Kypc obmeit ¢pusuku [Teker] : yueOnuk : [B 3 1.]. T. 1 : dusuueckue
0c-HOBBI MexaHuku. MomnekysipHas ¢usuka. Konedbanus u Bonuel / C. D. @pu, A. B.
Tumopesa. - 13-e uza., crep. - CIIO6. u np. : Jlanb, 2009. - 470 c. : un., rpad., cxemsl, TabI. -
(Knaccuueckas yuebnas nuteparypa no puszuke YueOHUKH A By30B. CrieruaibHas
JuTeparypa).

B) MeToanueckue yKa3aHusi:

[Ipuy BBIMOJHEHUU JOMAITHETO 3aJJaHHUsI PEKOMEHIYETCSl CIIEI0OBAaTh CIEAYIOIEMY
0011IeMy aJITOPUTMY:

1. [IpopabGoTaTh MaTepuall Ha MIPEAMET BBISIBJICHUSI HEMOHSATHBIX MOMEHTOB
TEMBL.

2. B ciiyyae HaJlMuus HETIOHATHBIX MOMEHTOB C()OPMYIIMPOBATH BOIIPOCHI.

3. Haiitu ¥ u3y4uTh JOMOTHUTENBHBIA MaTepUaI 110 TEME, UCTIOb3YsI
PEKOMEHIOBAaHHYIO JINTEPATYPY U SJIEKTPOHHBIE PECYPChl YUEOHBIX MOCOOMIt B ceTH
HNurepner.

4. OTBETUTH HAa BO3HUKIINE B XOJE U3YUEHHS TEMbI BOIIPOCHI.

5. Beinucarb TpakKTOBKM OCHOBHBIX MOHSITHH, 3aKOHOB, IPUHIIUIIOB U T.II. TIO
HA3y4aeMOU TEME.

6. M3 mepeuHst BOMPOCOB K 3a4€Ty BBIOPATH T€, KOTOPHIE OTPAXKAIOT COJEPKaHUE
TEMBI.

7. HaiiTi OTBETHI HA 3TH BOMPOCHI B TEKCTE UCTIOIB3YEMBIX YUEOHBIX U HAYUHBIX
HWCTOYHUKOB.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenue

HanmenoBanue .
10 Ne norosopa CpoKk JeiicTBUS JIUIICH3UH

MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHO
Professional

7Zip cB0OOHO pacrpocTpansemoe [10 OeccpouHo
Adobe Reader cB0001HO pacnpoctpansemoe [10 0eccpouHO
Eﬁz}/;)e(p Mozilla cB00OOIHO pacnpocTpansiemoe [10 0OeccpovYHO
Bpaysep Yandex |cBoGogHo pacnpoctpansemoe [10 6eccpovHO
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Hpmbeccnona.nbnble 0a3bl JaHHbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CHCTEMbI

Hassanue kypca CchUIKa

DnekTpoHHas 0a3a mepuoanyecKkux n3maanuii East View

Information Services, OO0 «MUBHC» https:/fdlib.eastview.com/

HannonansHas nH)OpMamoHHO-aHATUTHYECKAS URL:

cucreMa — Poccuiickuii nuaekc HayuHoro murtupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DnekTpoHHbIe pecypchl oubamoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
WudopmannonHas cucremMa - baHK TaHHBIX yIpo3 https://bdu.fstec.ru/?
6e3onacuoctu nHpopmanuu @CTIK Poccun ysclid=lujkqy7cnw630508962

9 MaTepuajibHO-TEXHHYECKOE oDecnedyeHne JUCIUILIMHBI (MOTYJIs)

MatepuanbHO-TEXHUYECKOE 00eCIIedeHHEe TUCITUIINHBI BKIIOYAET:

Y4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
WH/IMBUYaJTbHBIX KOHCYJIBTAIMNA, TEKYIIIETO KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTAIHH.
OcHarenue: 10cKa, MyJbTUMEIUUHBIA TPOSKTOP, IKPaH.

[ToMemenus 1t CaMOCTOSATEIIBHOM pabOTHl 00YUJaIOIIMXCSI.

OcHarreHre: IepcoHaIbHble KOMIbIOTEpHI ¢ makerom MS Office, Beixomom B UHTEpHET 1
JTOCTYIIOM B DJIEKTPOHHYIO 00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomenienue 1151 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBaHUS yUeOHOTO
o0opynoBanus. OcHalleHue: mKaQpl 11 XpaHEHUs! y4eOHO-METOUYECKON JOKYMEHTAIHIH,
yueOHOro 0060py10BaHMs U yueOHO-HATJISAHBIX TTOCOOHIA.



6 YueOHO-MeTOAHYeCKOe o0ecneyeHrne CaMOCTOATEIbHOI padoThl 00y4a0IIMXCs

Ilpumepnvie ayoumopnuvie konmpoavhste pavomot (AKP):
AKP Nol «Jlunetinas akycmuka u3omponHulx meepovix meiy.

1. Onpenenuth 3aKOH JAMCIIEPCUM YOPYI'MX BOJH B KyOMYECKOM KpHUCTaJlIe,
PacIpOCTPaHSIOIINUXCS B IVNIOCKOCTH TPaHu KyoOa.

2. [Ipeanonarasi, 4T0 CKOPOCTU PACIIPOCTPAHEHHUS MTPOAOJIBHBIX U TOMEPEYHBIX KOJIeOaHUH
HE 3aBUCST OT YaCTOThI M HAIIPABJICHHS BOTHOBOT'O BEKTOPA, HAWTH YHCIIO aKyCTUYECKUX (POHOHOB
B MHTepBase 4acToT (w, w + dw) u temneparypy Jlebasg nns NmpocTpaHCTBEHHOM pELIETKH,
cocrosuei nu3 N 0lMHaKOBBIX aTOMOB.

3. Iloka3aTb, 4TO BOJIHA KPYYEHHUS pPACIPOCTPAHAECTCA IO CTEPAKHIO CO CKOPOCTBIO

v=+ulp,tne u=E/2(1+0c) — ™Moaynb caBura.
AKP Ne2 «OcHogbl KpucmanioaxkyCmuKuy.

1. OnpenenuTs TPUOIMIKEHHO CKOPOCTh 3ByKa B ajiMase, 3Has, uTo Temmeparypa Jlebas T
=1860 K, pemeTka — KyOuueckas ¢ moctosHHoi a=1,54-10710 .
2 . [lokasatsp, 4TO JUIs1 MPOJOJIBHBIX BOJIH B TBEPAOM Telie (pa3oBasi CKOPOCTh OTPENeIseTCs
BBIPAKCHUEM:
oo l-o0)E 1
p(l-20)1+ o)
rne o —kodpdunument [lyaccona, E — momyns FOHTra, p — TIUIOTHOCTB TBEPIOTO TEMA.

3. OHpe,I[CJ'II/ITB TCIINIOEMKOCTL TBEpAOTO TEja, C€CIA (I)OHOHHBIﬁ CIICKTp HUMCCT
AKYCTHYCCKYIO U ONITUYCCKYIO BETBU.

Ilpumepnvie unousudyanvhuvie oomawinue 3aoanusn (H/13):
HJ[3 Nel «Jluneiinas akycmuka u30mponHulx meepobvlx meiy.

1. [Nomarasi, 4TO CKOPOCTHU PacCHPOCTPAHEHUS MPOAOJIbHBIX U MOIMEPEUHBbIX KojeOaHui He
3aBHUCAT OT YacCTOThI, OJIMHAKOBBI U PaBHBI U, HAUTH 7151 ABYMEPHOTO KpUCTA/lIa — KBaIpaTHOM
peweTky, coiepxamieid N OJJMHAaKOBBIX aTOMOB, IUIOIIAAbI0 S YHMCIO KojeOaHUil B MHTEpBaje
yacToT (w, w + dw) ¥ XapakTepucTUdecKyro Temrepatypy Jebas.

2. B HeorpaHwueHHOW H30TPOIMHOIN YMPYyToil cpeae UMEIOTCS BO3MYIICHHS, 3aBUCSIIHIE
TONBKO OT X,U (mwrockue BosHBI). HailiTh KOMIOHEHTHI miepemenieHuit Uj(X,t) u CKopocTH

pacripocTpaHeHus BoJH. [10ka3ark, 4TO B OMEPEUYHOI BOJIHE HE IPOMCXOTUT U3MEHEHHUS 00beMa,
divu =0, a B mpoosibHOHN rotu = 0.

3. Tloka3aTh, 4YTO TMOJIHOE OTPAKEHHUE 3BYKOBOH BOJHBI OT TOTJIOMIAIOIICH CpEIbl
HEBO3MOXHO.

HJ[3 No2 «Ocrosbt KpucmanioakyCmukuy.

1. HaiiT CKOpOCTB MPOAOIBHBIX BOJIH, PACIIPOCTPAHAIOIINXCS B TOHKOM YIIPYT'OM CTEPKHE,
OOKOBasi MOBEPXHOCTh KOTOPOro CBOOOAHAa OT HampshkeHUH. CpaBHUTH €€ CO CKOPOCTBIO
MIPOJIOJIBHBIX BOJIH B O€3TpaHUYIHON cpejie.

2. JlokazaTh, YTO OObEMHBIE aKyCTHYECKUE BOJHBI, PACIIPOCTPAHSIONINECS B KPUCTAILIE B
OIIHOM M TOM JK€ HAIPABJICHUU C PA3HBIMH CKOPOCTSMH, MMEIOT B3aUMHO OPTOrOHAJIbHBIE
HOJIIpU3aLIUH.

3. Kakue ynpyrue MOAyiaM KpPHUCTala PABHBI HYJIIO, €CIIH IIJIOCKOCTH Z=CONSt sABIsAETCS
IUIOCKOCTBIO  CUMMETpUH. PaccuMtarh  aHM30TPONHUIO  CKOPOCTH  OOBEMHBIX  BOJH,
pacpoCTPaHAIOIUXCA B TOU MJIOCKOCTH.



7 OueHoYHbIE CPeACTBA IJIsl NPOBEeHHUS MPOMEKYTOYHOM aTTecTalluu

a) [lnanupyemblie pe3yjbTaThbl 00yYeHHS] U OLIEHOYHbIE CPeACTBA /Jisl NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUU

IInanupyemsle
pe3yJbTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

OIIK-1: Cnoco0eH npuMeHATH (pyHIaMeHTAIbHbIC 3HAHUSA B 00/1aCTH
(pU3UKH 1J151 pellIeHUs] HAYYHO-UCCIe10BATeIbCKHUX 32124, a TaKIKe

BJIaJIeTh OCHOBAMHU IeJarOrMKH, He00X0AMMbIMH JIs1 OCYLIeCTBJICHHS
NpenoiaBaTe/bCKOM /1esiTeJIbHOCTH;

OlMK-1: CnocobeH
NPUMEHSTb
byHAaMeHTanbHble
BHaHMS B obnacTtu
brsnkm ans
peLueHnst Hay4yHo-
nccnenoBaTebCKMX
Bagay, a Takxe
BflageTb OCHOBaMu

nenarormku,
HeobxoAMMbIMK AN
OCYLLEeCTBNEHUS
npenogaBaTeslbCKOM
NEATENTIbHOCTH,
OIIK-1.1 Hcnonb3yer 3HaHUS Ilepeuenv meopemuueckux

(bu3MUYECKUX 3aKOHOB 80NPOCOB:

Y TIPUHITUIIOB,

MaTeMaTUYeCKUI 1. OcHoBHBIE MOHATHUSA

anmapar s (bu3NYECKOIl aKyCTUKH.

OMMCaHUs, aHAJIN3A, 2. OOHOHBL.

TEOPETUYECKOTO U 3. BonHoBOI1 BekTOp A5t

HKCHEPUMEHTAIBHOTO | 3BYKOBBIX KOJIEOaHUH.

HCCIIEIOBaHUS U 4. KoneOarenbHbIE CUCTEMBI C

MOJIETTUPOBaHUs OJTHOM CTETEHbI0 CBOOO/IBI.

(bUBUYECKUX U 5. KonebarenbpHbie crcTEMbI

CUCTEM, SIBIEHUU U 0e3 TpeHUs U C TPEHUEM.

MPOLECCOB, PEHIECHUS 6. Konebanus ¢ HECKOJTBKUMHU

Hay4HO- CTETIEHSIMHU CBOOO/IBI.

HCCIIEN0BATENBCKUX 7. Ilonepeunslie KoneOaHMs

3a/1a4 u MeMOpaH, CTpYH, CTep>KHEH u

npodeccuoHaNbHBIX | IUIACTHH.

3a1a4 8. Kpucramioakycruka.

12. ITse300nTHYECKHIA
3P PEKTHI.
OIIK-1.2 3HaeT M HCHOJb3YEeT 3aoauu:

3aKOHBI W TIPHUHIIUIIBI, 1. Onpenenutb 3aKOH

METO/bI NEJAroruky U | AUCIIEPCUM  YIPYTUX  BOJH B

MIPUMEHSIET KyOH4ecKoM KpHUCTaJLe,

(dbyHIaMeHTaIbHBIE pacnpoCTPaHSIOIUXCS B IIIOCKOCTH

¢dbuszmveckue, rpaHu Kyoa.

MaTeMaTU4ecKue U 2. Onpenenutb MPUOIMKEHHO

MEXIUCLUUIIIMHAPHBIE | CKOPOCTh 3ByKa B ajiMase, 3Hasi, YTO

3HAHUS s | temnepatypa Jebas T =1860 K,

OCYIIECTBIICHUS pelieTka — KyOunueckas c

TPENoIaBaTeNbCkol | mocrostHHON @ =1,54-10710 M.

JeSITeIbHOCTH 1o




CTpyKTypHBII
AJIEMEHT
KOMIETEHINH

[Inanupyemble
pe3yJIbTaThl 00yYCHHUS

OueHouHble CpeCcTBa

y4eOHBIM
JTUCHUTITUHAM
«Dusukay,
«ACTpOHOMUS

3. [Ilonaras, d4YTO CKOpOCTH
pacnpocTpaHEHHUs TMPOJOJIBHBIX U
MOTNIEPEUHBIX KOJICOaHUN HE 3aBUCST
OT YaCTOThI, OIMHAKOBBI U PABHBI U,
HaWTU I IBYMEpPHOTO KpHUCTaJlIa —
KBaJ[paTHOM PELIECTKH, COAepKalleil
N oaMHAKOBBIX aTOMOB, IDIOIIAIBIO S
YUCJIO KOJeOaHWil B HWHTEpBaeC
9acTOT (o, @+ dw) u

XapaKTEPUCTUUYECCKYIO TEMIIEPATypy
JleGast.

4. Haiitu CKOpOCTh
IPOJOIBHBIX BOJIH,
pacIpOCTPAHSIONIUXCS B TOHKOM
yOpyrom CTEpIKHE, OokoBas
IOBEPXHOCTh KOTOPOT'O CBOOO/HA OT
HanpspkeHud.  CpaBHUTH €€ CO

CKOPOCTBIO TMPOJOJBHBIX BOJIH B
0e3rpaHnyYHOM Ccpelie.

OIIK-4: Cnioco0en onpeneasitb cpepy BHeAPEHHUS Pe3yIbTATOB
HAYYHBIX HCCJIeIOBAHNI B 00,1aCTH CBOEei NpodeccHoOHATbHOI

AesITeIbHOCTH.

OIlK-4.1 OrenuBaet Ilepeuenv meopemuueckux
JIOCTOMHCTBA U 6onpocoe:
HEJIOCTAaTKH,

pe3yJibTaT CBOEH
NEeSTeTbHOCTH, 3HACT
3Tanbl BHEAPECHUS
pe3yIbTaTOB,
MIPE3EHTYET CBOE
HcCe0BaHue,
BbIOMpAET MU
npejiaraet
BO3MO’KHBIE
BapHaHTHI U cepsl
BHEJIPEHUS
pe3yabTaTOB HAYYHO-
HCCIIEI0BATENBCKOU
NESTETLHOCTH B
CBOEH
npo¢eCcCuOHATBHON
o0J1acTu, UMeeT
Mpe/iCTaBJICHHE O
TpeOOBaHUIX K
CONPOBOXKAAIOILEH
JIOKyMEHTAIUU

1. PactipocTpaneHue ynpyrux
BOJTH B JKUIKOCTSIX U Ta3ax.

2. CKOpOCTb 3BYKa B Ta3ax U
KHUJIKOCTSIX.

3. DnemMeHThl TEOpUH
n3iydeHus. PaccessHue BOJH.

4. Yrpyrue BOJHBI B TBEPBIX
TeNax.

5. Annabatuueckue
nedopmanuu.

6.Y1pyrue BoJaHbI B
TPEXMEpPHOU cpeie.

3aoauu:
1. Ilpeanomaras, d4TO
CKOpOCTHU pacnpocTpaHeHus
MIPOIOTBHBIX u MOTIEPEYHBIX

KoJIeOaHUI HE 3aBHCAT OT YacTOTHI U
HalpaBJIeHUsl BOJHOBOIO BEKTOpa,
HaWTU YUCIIO0 aKyCTHUYECKHUX
(GOHOHOB B HMHTEpBAJIE YacTOT
(o, ® + dw) n temneparypy [ebas

JUIsL  TIPOCTPAHCTBEHHOW PEHIeTKH,




CTpyKTypHBII
AJIEMEHT
KOMIETEHINH

[Inanupyemble

OueHouHble CpeCcTBa
pe3yJIbTaThl 00yYCHHUS

cocrogmied u3 N  OIMHAKOBBIX
aTOMOB.

2. Ilokazats, qTO0 U1
MPOJIOJIBHBIX BOJIH B TBEPIOM TEJE
dazoBas CKOPOCTb ONpPEHeIseTCs

BBIPAKCHUEM:
oo 1-o0)E ’
p(l-20)1+ o)
rme o — KoddduueHt

ITyaccona, E — monyne HOunra, p —
IJIOTHOCTH TBEPJOTO Tena.

3. B HEOTrpaHUYEHHOU
H30TPOIHON yapyrou cpene
UMEIOTCS. BO3MYIICHUS, 3aBUCSIIHC
TONBKO OT X,t (IJIOCKHWE BOJHBI).
HaiiTu KOMIIOHEHTBI TEpEMEIECHHI
uj (x, t) u CKOPOCTH
pacnipoctpanenusi BoJH. [lokasarts,
4TO B T[IONEPEYHOW BOJIHE HE
MPOUCXOAUT U3MEHEHUs 00beMma,
divu =0, a B npogosibHOK rotu =0.

4. Jloxa3aTb, 49YTO OOBEMHBIC

aKyCTUYECKHE BOJTHBI,
pacnpocTpaHsIoIIuecs B
KpUCTa/ZIe B OJHOM U TOM XK€
HaIlpaBJICHUU C PasHbBIMU

CKOPOCTAMH, HMMEKT B3aUMHO
OPTOTOHAJIbHBIE MOJISPU3ALUH.

5. Iloka3zarb, 4YTO BOJIHA
KPYYEHHSI  paclpOCTpPaHSIETCAd IO

CTEPKHIO CO CKOPOCTBIO v =+l p,
rne u=E/2(1+0) —  ™monynp
C/BHTA.

6. Iloka3arb, uYTO mMOJHOE
OTpa)X€HHE 3BYKOBOM BOJIHBI OT
MOTJIOUIAKOIIEN Cpellbl HEBO3MOXKHO.

7. Kakue ymnpyrue Momyiau
KpUCTajUla paBHbl HYIIO, €CIU
IUIOCKOCTh ~ Z=CONSt  sBIAETCA
IJIOCKOCTBIO CUMMETPHH.
Paccuutath AHU30TPOITHIO
CKOpPOCTH  OOBEMHBIX  BOJH,
pacnpoCTpaHAIOUIUXCA B 3TOU
TIJIOCKOCTH.

0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOWH aTTeCTAMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMWSL:

[IpomexyTouHas aTTecTalus MO NUCHUIUIMHE «MeToabl HayyHOrO IMOMCKA» BKIIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00YUYAIONTUMHUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHusl, BBISBISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,




HPOBOJHUTCS B (hOpME IK3aMEHa H3YUCHHUS TUCIUILUINHBL.

DK3aMeH N0 AMCUUILIMHE TPOBOAUTCS B YCTHOH (hopme o Ouseram.

Iloka3aTenu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OICHKY <«OTJIMYHO» — OOydalolluiics IOKa3bIBacT BBICOKHI YpPOBEHBb
cOpPMHPOBAHHOCTH KOMIICTCHIIMH, T.C. MOJHO PACKPBITO COJACpKAaHHE MaTepHana; 4€TKO U
NPaBUIBHO JIaHBI OTPE/ICIICHHUS U PACKPBITO COJICPIKAHUE MaTepHaia; OTBET CAaMOCTOSITEIIbHBIM,
Y OTBETE MCIIOJIb30BaHbI 3HAHUS, IPHOOPETEHHbIC paHee;

— Ha OICHKY «XOpOII0» — OOYYaIOUIMHCS IIOKa3blBaeT CpPEAHUI  YpOBEHBb
cOpMHPOBAHHOCTH KOMIICTEHIIU, T.€. PACKPBITO OCHOBHOE COJICP)KaHUE MaTepHaia B 00bEMe;
B OCHOBHOM TIPaBHJIBHO JIaHbI OIPECICHUS, TIOHATHS; MaTepHall U3JI0KEH HETOJHO, IPH OTBETE
JOMYIEHbl HETOYHOCTH, HApyIICHA IOCICIOBATEIbHOCTh M3JI0KEHHS; OMYIICHbI HEOOJbIINe
HETOYHOCTH TP BBIBOAAX U MCIIOJIb30BAaHUU TEPMUHOB; IPAKTHYCCKUE HABBIKA HETBEDIbIC;

— Ha OLCHKY «Y/[OBJIETBOPUTEIBHO» — OOYYAIOIIHMIACS IMOKA3bIBACT MMOPOTOBBI YPOBEHB
cOpMHPOBAaHHOCTH KOMIICTCHIIUH, T.€. YCBOGHO OCHOBHOE COJICp)KaHME Marepuaia, HO
U3JI0KEHO (pparMeHTapHO, HE BCET/Ia MOCIIEI0BATEIbHO; OIPEICIICHUS U TIOHSATHS IaHbI HE YETKO;
NPAKTHYECKHE HABBIKH CIIA0bIC;

— Ha OLICHKY «HEYI0BJIETBOPHTEIbHO» — PE3yJIbTaT 00YUCHHUS HE TOCTUTHYT, O0YYAIOIIHIACS HE

MOZKET IMOKa3aTh 3HAHUA HA YPOBHEC BOCIIPOU3BCACHUS U 00BsICHEHUS I/IH(I)OpMaI_II/II/I, HC MOXKCT
IMOKa3aTb MHTCJUVICKTYAJIbHBIC HABBIKU PCILICHUS ITPOCTHIX 3a4a4



