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AHHOTANIUA

B kypce u3yuaroTcst cBOMCTBAa M MPUHIMIIBI (POPMUPOBAHUS JIA3E€PHBIX IMYYKOB KaK 3a CYET
npugaHus TpeOyeMbIX CBOMCTB COOCTBEHHBIM THIIAM KoJeOaHHWl PpE30HATOPOB, TaK M 3a CUET
HCIIOJIb30BAHHUA BHCPC30HATOPHBIX ONTHYCCKUX JJICMCHTOB; MCTOJAblI HU3MCPCHHUA I1apaMETPOB
JIa3CPHBIX IMYYKOB W  YIOPABJICHUA HMHU, (bI/I3I/I‘-IeCKI/Ie npuHOuINbl W MCETOJAbI pCaIn3allun
MOJIOKUTENIBHOM OOpaTHOI CBS3M B ONTHYECKMX KBAHTOBBIX TI'€HEPAaTOpax, a TaKKe CBOMCTBa
COOCTBEHHBIX TUIIOB KOJ€0aHUI 3IEKTPOMArHUTHOTO MOJIS B HUX.

CamocrosTenpHas paboTa CTyIEHTOB HE00X0UMa ISl BBIPAOOTKH Y HUX YMEHUS IPUMEHECHUS
MOJTYYEHHBIX TEOPETHUECKUX 3HAHUHU IS PEICHHS NMPAKTUYECKUX 3a]ad, TAKUX KaK YMEHHE BBIOPATh
ONTUMAJIbHBIA ONTHUYECKUN PE30HATOpP Ul PEUICHUS KOHKPETHOW 3aJayd, pacCuMTaTb IapameTpbl
pe3oHaTopa, UCXOIsS M3 MOTPEOHOCTH B OMPEAEICHHBIX CBOWCTBAX IIydKa JIA3€PHOIO H3IIy4CHHS,
OIPENIeNIUTh CHOCo0 (OPMHUPOBAHUS JA3EPHOTO IMydYKa C 33aJaHHBIMH CBONCTBAMH, M3MEPUTH €ro
apaMeTpsl.

1. HEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTLJIMHBI

Llensimu ocBoeHUSI y4eOHOH MUCHUIUIMHBI SIBISETCS (OPMUPOBAHUE Y CTYICHTOB 3HAHUH U
HaBBIKOB, HEOOXOAMMBIX ISl YCIICITHONW HAayYHOH M MPO(GECCHOHAIBHOMN JNEATEIHOCTH B PA3IMYHBIX
obmactsax (GoTOHMKM W JazepHoW ¢u3MkH. M3ydeHue NaHHOW IOUCHUILIMHBI HEOOXOJUMO JUIS
OBJIAJICHUS] TEOPETHUECKOW 0a30if M METONaMH pEIIeHUs 3a/1a4 CBA3aHHBIX C pacueTaMy NMapaMeTpOB
Ja3epoB U JIA3€PHOTO M3Iy4EHHUs. (CHEKTPAJIbHBIM COCTaB IIOJNSA, €ro IPOCTPAHCTBEHHAsS
KOH(HUTypanus, pacXoauMOCTb U JIp.)

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JucuuIimHa JOTHYECKU U COAEPKATEIbHO-METOJUYECKH CBA3aHa CO CIEAYIOIMMU Pa3aeiiaMu
¢u3uKU: ONTUKOH, paAuopU3UKON, (PrU3NUecKol ONTUKOM, KBAHTOBOW MEXaHUKOH, PU3MKON TBEPIOTO
Tena, U APYTUMU.

Jis M3ydeHus AaHHOM NUCLMIUIMHBI OT CTYJEHTOB TpeOYIOTCS 3HAHUS B OOJACTH ONTHUKH,
3JIEKTpOMarHeTH3Ma, KBaHTOBOW MEXaHUKHU, HaJlMune 0a30BbIX 3HaHUI 00 yCTpoicTBE reHepaTopoB, B
TOM 4YMCJI€ KBAHTOBBIX, 3HaHNWE OCHOB (D (epeHIINaIbHOTO U UHTETPAIbHOTO UCUUCIICHUS, IMHEHHON
anreOpspl, TECOPUH PSIOB.

W3ydyeHne naHHOW JUCHUIUIMHBI HEOOXOJMMO JJIsi OBJIAJICHUS TEOpeTHYecKOoM Oa3oil u
METOJAMH pEUICHUs 3a7a4 CBA3aHHBIX C pacyeTaMy MapaMeTpPOB JIA3EPHBIX IYYKOB JUIS PA3IUYHBIX
IIPUMEHEHHUHN. .

Kypc Bxoaur B uyHcino 0a30BBIX MNpPH IOATOTOBKE COBPEMEHHBIX CIIELUAINUCTOB, Ybs
npodeccuoHambHast AeATeIbHOCTh OyIeT CBs3aHa ¢ MPUMEHEHHEM JIa3epHBIX MYYKOB MpHU pa3padoTke
MHHOBAIIMOHHBIX TPHUOOPOB U YCTPOMUCTB.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYUYEHUA

YHuBepcaibHble U(UIH) 00IenpodeccuoOHaIbHbIE KOMIETEHIIUH:



Konx 1 HanMmeHnoBaHue KOMIIETEHIIUA

KO,I[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXXCHUSA KOMIICTCHIIUA

YK-1 [1] — Cnocoben
OCYIIECTBIISTH MOUCK, KPUTHYECKUI
aHaJIN3 ¥ CUHTE3 HH(OpMAIIHH,
INPUMEHSATh CUCTEMHBIA TOAX O IS
pelIeHHsI TOCTABICHHBIX 33124

3-VK-1 [1] — 3nare: MeToauku coopa u 00paboTKu
MH(OPMAIMHY; aKTyaJbHbIE POCCHUIICKHE U 3apyOeKHbIC
WCTOYHUKH MHpopManuu B chepe mpopeccuoHambHON
JEATeILHOCTH; METOJ] CHCTEMHOT'O aHaIN3a

V-VYK-1[1] — YMeTh: npUMeHATh METOMKH TIOUCKa, cOopa 1
00paboTku nH(pOpMANNK; OCYHIECTBIATh KPUTHIECKUH aHAITN3
Y CHHTE3 UH(POPMALIUH, TOTyYSHHOH U3 pa3HbIX HCTOYHUKOB
B-VK-1 [1] — Bnagers: MeTomaMu moucka, coopa u 06paboTKH,
KPUTHUYECKOTO aHaJIN3a ¥ CUHTE3a WH(POPMAIIUN; METOIUKON
CHCTEMHOTO TIOAXO0/a ISl PEIICHNs IIOCTABICHHBIX 33134

VYK-3 [1] — Crocoben
OCYILECTBIISATH COL[HATBEHOC
B3aMMO/ICHCTBUE U PEan30BbIBATH
CBOIO POJIb B KOMaH/IC

3-VK-3 [1] — 3HaTh: OCHOBHBIC PHEMBI K HOPMBI COI[HATBLHOTO
B3aUMOJICHCTBUS; OCHOBHBIC MIOHATUSI U METO/IbI
KOH(MIIMKTOJIOTUH, TEXHOJIOTUU MEXIUNYHOCTHON U TPYIIIOBOM
KOMMYHMKAIUH B JIEJIOBOM B3aUMOJAECHCTBUU

V-VYK-3 [1] — YMeTh: ycTaHaBIMBATh U MOAICPKUBATH
KOHTAKTbI, 00€CTIeYnBaIOIINe YCIEeIHYI0 paboTy B KOJUICKTUBE;
MIPUMEHATH OCHOBHBIE METO/IbI 1 HOPMbI COLIUATILHOTO
B3aUMOJICHCTBUS 7S pealu3ali CBOEH poJM U
B3aUMOJICHCTBUS BHYTPH KOMaH/Ibl

B-VYK-3 [1] — BnaneTsb: npocTefiimMiu METOaMHU M IPUEMaMH
COLIMAJILHOTO B3aUMOJICHCTBUS U pabOThI B KOMaH/IE

VK-6 [1] — CriocobeH yrnpaBisiTh
CBOUM BpPEMEHEM, BHICTPAUBATh U
pean30BBIBATh TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE
MPUHIIAIIOB 00pa30BaHUs B TCUCHHE
BCEH KU3HU

3-VK-6 [1] — 3Hath: ocHOBHBIC ITpUeMbI 3 HEKTHBHOTO
yIIpaBJIeHUS] COOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOTUKU
CaMOKOHTPOJIsI, CAMOPA3BUTHS M CAMOOOpa30BaHMs Ha
MPOTSHKEHUH BCEH KU3HU

V-VK-6 [1] — YMeTh: 3 PEeKTUBHO TUIAHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; HCIIOIB30BATH METO/IbI
CaMOpETYJISIIINU, CAMOPA3BUTHS ¥ CAMOOOYIEHHUSI

B-YK-6 [1] — Bnanets: MmeTomamu yrpaBieHUs] COOCTBEHHBIM
BpPEMEHEM; TEXHOJIOTHSIMU MIPHOOPETEHHS. HCIIOIb30BaHUS U
OOHOBJICHHSI COIMO-KYJIBTYPHBIX M IPO(ECCHOHATBHBIX
3HAHWI, YMEHUH, 1 HAaBBIKOB; METOIMKAMH CaMOPa3BUTHS
caM000pa30BaHUsI B TEUCHHE BCEH JKU3HU

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JTUCITATLIIAHBI

Hanpasnenus/uenu 3amaun BoCIUTAHUSA (KOT) BocnurarenpHblil noTeHIAAN
BOCIIUTAHHUS JUCIUIUINH

JlyxoBHO-HpaBcTBeHHOE = Co37aHKe yClIoBHi, 1. Mcnonp30BaHKnEe BOCIIUTATEIBHOTO
BOCIIUTaHHE o0ecrevynBaroIInX, MOTeHIMaja 0a30BbIX T'YMaHUTAPHBIX

(dbopMHpOBaHUE STHYECKOTO
MBIIICHUS 1
npodeccuoHaNbHOMI
OTBETCTBEHHOCTH yueHoro (B2)

JucUIUIvH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KYPCOB
TYMaHUTapHON ¥ MEKIUCIUILTHHAPHON
HaIpaBJIEHHOCTH.

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHHE

Coznanue yciosui,
00ecneynBaromux,
(dbopMHpOBaHKE INYHOCTHO-

1. Ucnonp30BaHNnEe BOCIUTATEIBHOTO
MOTeHIMasaa 0a30BbIX T'yMaHUTaPHBIX
JucUUIUInH. 2. Pa3paboTka HOBBIX




[IEHTPUPOBAHHOTO TIOJIX0/1a B
npodhecCHOHABLHOM
KOMMYHHUKAITUH, KOTHUTHBHO-
MOBEICHYCCKUX U MTPAKTHKO-
OPHUEHTHPOBAHHBIX HABBIKOB,
OCHOBAaHHBIX Ha
001IepOCCHICKUX
TPaAUIIMOHHBIX IIeHHOCTsX (B3)

MHHOBAIIMOHHBIX KypCOB
T'YMaHUTapPHOU U MEXIUCIUIIIIMHAPHON
HaIpPaBJIECHHOCTH.

[Ipodeccuonanvhoe u
TPYZOBOE BOCIIUTAHUE

Co3anue yciaoBUid,
00eCIeYnBaIomux,
dhopMupOBaHKE IITyOOKOTO
MMOHUMaHUs COLUMAIBHON PO
npodeccuu, MO3UTUBHON U
AKTHBHOM YCTaHOBKM Ha
LEHHOCTU U30paHHOM
CIEIUAIEHOCTH, OTBETCTBEHHOTO
OTHOIICHHUS K
poQeCCHOHAIBHON
nesTeNbHOCTH, Tpydy (B14)

1.Ucnonp30BaHre BOCIUTATEIHHOTO
MOTEHIIUAJA TUCITUTUIAH
€CTECTBEHHOHAYYHOTO U
00IenpoeCCHOHATHHOTO MOTYJIS JJISL:
- (popmMHupoOBaHUS TO3UTUBHOTO
OTHOIICHHS K Mpoeccun HHKEeHepa
(KOHCTpYKTOpA, TEXHOJIOTA),
MMOHUMAaHUA €€ COLHAIBHOMN
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEeMJICHHS CIIeZI0BATh HOpMaM
npoheccuoHaNbHOM STUKU
MIOCPEJICTBOM KOHTEKCTHOT'O OOYUCHUS,
peleHus: MPaKTUKO-OPUEHTUPOBAHHBIX
CUTYAIlMOHHBIX 33/1a4. - (POPMUPOBAHUS
YCTOMYHMBOTO HHTEpECa K
po(heCCUOHATTLHOU e TSILHOCTH,
CIOCOOHOCTH KPUTUYECKH,
CaMOCTOSITEIIbHO MBICIUTh, TIOHUMATh
3HAYUMOCTH Mpodeccur MoCPeCTBOM
OCO3HAaHHOTO BbIOOpA TEMATUKH
MIPOEKTOB, BHITIOJIHEHHUS IPOEKTOB C
MoCeAyIoen myoInaHON
npe3eHTaluel pe3yabTaToB, B TOM
Yucjie 000CHOBAHUEM MX COIUATBHOU U
MPaKTHYECKON 3HAYMMOCTH; -
(hopMUpOBaHHS HABBIKOB KOMaHTHOM
paboThI, B TOM YHCIIE peaan3aluu
Pa3IUYHBIX TPOEKTHBIX posiel (Jiumep,
UCTIOTHUTEIb, aHAIUTHK U TIP.)
MTOCPEJCTBOM BBITIOJTHEHHS
COBMECTHBIX MTPOEKTOB.
2.Vcnonb30BaHne BOCMTUTATEIHLHOTO
MOTEHIIUANA TUCIUTUTMHBI « DKOHOMUKA
Y yIIpaBJICHHE B MTPOMBIIIJICHHOCTH HA
OCHOBE MHHOBAIIMOHHBIX MOAXO0/I0B K
yIIPaBIICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«}Opunnyeckre 0OCHOBBI
npodeccuHanbHON AEITETbHOCTI IS
- (opMHUpOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYMMOCTHU
BBIOpaHHOM Mpodeccuu B colnaibHO-
9KOHOMHYECKUX OTHOIICHUSAX Yepes3
KOHTEKCTHOE 00yueHue




[IpodeccnonanpHOE
BOCIIUTAHUC

Co3aHue ycaoBUid,
00eCcreYnBarOIINX,
(dbopMHpOBaHHE HAYIHOTO
MHUPOBO33PEHUS, KYJIbTYpPhI
MOWCKA HECTAHIAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUCCKUX
pEILICHHIA, KPUTUIECKOTO
OTHONICHHSI K HCCIICIOBAHUSIM
JKeHay4dHoro ToJika (B19)

1.Ucnons30BaHnEe BOCIIUTATEIBHOTO
MOTEHIIUANA TUCITUTUIHH/TIPAKTUK
«HayuHno-uccienoBarTenbckas padoTay,
«IIpoektHas npakTuka», «Hay4dHslii
CEMUHAp» IS

- opMupoBaHUs TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
Hay4HOT'0 IMO3HaHUSI MUPA, PA3BUTHUS
HCCIIEA0BATENLCKUX KAYeCTB
CTYJICHTOB MTOCPEJICTBOM HUX
BOBJICUEHHMSI B UCCIIEIOBATEIbCKUE
MPOEKTHI IO 00JIaCTSIM HayYHBIX
ucciaeqoBanui. 2./crnonbp3oBanue
BOCIIHUTATEIBHOTO MOTCHIIMAIA
nucuuiuing "Mctopust Hayku u
unxenepun", "Kputuueckoe
MBIIIUICHUE U OCHOBBI HAyYHOM
KoMMyHUKaiuu'", "Beenenue B
cneuuanbHOCTh", "HayuHo-
ucclieioBaTenbcKas pabora",
"Hayunblii ceMuHap" nis:

- opmupoBaHuUs cCIOCOOHOCTH
OTIENSITh HACTOAIIUE HAYYHBIE
MCCJICIOBAHMS OT JHKCHAYYHBIX
MOCPEICTBOM ITPOBEICHHS CO
CTYJICHTaMHU 3aHSATUN U PETYIISIPHBIX
Oecen;

- popMUPOBAHUS KPUTHUECKOTO
MBIIIUICHUS, YMEHUS pacCMaTpUBaTh
pa3IUYHbIE UCCIIEIOBAHUS C
SKCNEPTHOM MO3ULIUHU TOCPEICTBOM
00CYXXJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HUCTOPUYECKUX MPEMTOCHIIIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITHI U
TEOPHH.

[TpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnosui,
00ecneynBaromux,
dbopMUpOBaHHE CTOCOOHOCTH U
CTpEeMJICHHS CIIC0BATh B
npodeccuu HopMaM MOBEICHUS,
obecreunBaronuM
HPABCTBEHHBIN XapaKTep
TPYJIOBOU JACSITEILHOCTH U
HecyxeOHoro nmoseneHus (B21)

1.Mcnionib30BaHKEe BOCIIUTATENBHOTO
MOTEeHIIMaja TUCIUIUINH
npo¢ecCuOHaTBHOIO MOAYJIS IS
Pa3BUTHS HaBBIKOB KOMMYHUKALINH,
KOMaHJIHOW pabOThI U JIU/IEPCTBA,
TBOPYECKOTO MHKEHEPHOT'O MBIIIICHHUS,
CTpEMJIEHMSI CIEN0BATh B
npo¢eCCHOHATBHON IEATETLHOCTH
HOpMaM IOBeIeHHs, 00eCTIeYnBaIOIINM
HPABCTBEHHBIN XapakTep TPyA0BON
JeSITebHOCTH U HECITY)KEOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 3a
MIPUHATHIE PELIEHHS] YEPE3 MOATOTOBKY
IPYMIOBBIX KYPCOBBIX pabOT U
MIPaKTUYECKUX 3aJJaHUi, pelIeHue
KeiCcoB, MPOX0XK/I€HUE MPAKTUK U




noarotroBky BKP.  2.Mcnonb3oBanne
BOCIIUTATEIBLHOTO OTEHIIHAIA
JTUCIUIUIAH TPOo(eCcCUOHATBLHOTO
MOAYJIS JUTsl: - (POPMUPOBAHHUS
IIPOU3BOJCTBEHHOT'O KOJUIEKTUBU3MA B
X0J1€ COBMECTHOT'O PEIICHHS KaK
MOJICJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TaKXKe MyTeM MOJKpeIICHHE
PalMOHATBHO-TEXHOJIOTMYECKUX
HABBIKOB B3aMMOJCHCTBUS B IIPOECKTHOMN
JeATEIbHOCTH SMOLIMOHATbHBIM

3¢ (HeKToM yCIenrHoro
B3aUMOJICUCTBUS, OLLYILIEHUEM pPOCTa
obmieit 3 pexTuBHOCTH TIPH
pacrpenesieHUH MPOEKTHBIX 3a7a4 B
COOTBETCTBUU C CHIIbHBIMU
KOMITETEHTHOCTHBIMH 1
SMOIMOHAIBHBIMA CBOMCTBAMU WICHOB
IPOEKTHOM PYIIIIHI.

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIHHBIL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

IL.II

HaumeHoBanue
pasnena yuyeOHoi
JTUCIHHMILINHBI

Henean

Jlexnun/ Ipakr.
(cemuHnapsi )/

JlaGopaTopHbie
padoThIl, yac.

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeaeIs)

MakcumaabHbBINA
0aJu 3a pazgen™*
ATTecTanus
pasneaa (popma*,
HeJeJs)
HNuaukaTopsl
oCBOEHUSA
KOMIIeTeHIUH

6 Cemecmp

IlepBsIit pa3nen

8/16/0

K1

N
(6]
1
oo

3-VK-1,
V-VK-1,
B-VK-1,
3-VK-3,
V-VK-3,
B-VK-3,
3-YK-6,
V-YK-6,
B-VK-6

Bropoii paznen

9-15

7/14/0

25 K1-15 | 3-VK-1,
V-VK-1,
B-VK-1,
3-VK-3,
V-VK-3,
B-VK-3,
3-YK-6,




V-VK-6,
B-VK-6

HUmoeo 3a 6 Cemecmp 15/30/0 50

KouTtpoJbHbie 50 C) V-VK-6,
Meponpusitust  3a 6 B-VYK-6,
CemecTtp 3-VK-1,
V-VK-1,
B-YK-1,
3-VK-3,
V-VK-3,
B-VK-3,
3-YK-6

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojpkHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3auyeT U

(w1m) PK3aMeH

CoxpanieHne HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS ¥ aTTECTAIUH Pa3aeiIoB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJIb 110 uToram
€] DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. qac.
6 Cemecmp 15 30 0

1-8 IlepBbiii pa3nen 8 16 0

1-2 Tema 1 Bcero aynutopHsix 4acos
OCHOBHBIE CBOMCTBA JIA3EPHBIX ITyYKOB - 2 [ 4 [0
MOHOXPOMAaTHYHOCTh, KOT€PEHTHOCTh, HAIIPABIICHHOCTb, Omnnaitn
BBICOKAs! CIIEKTpalibHast ApKOCTb. CHeKTpaibHbIe, 0 0 0
SHEpPreTUIeCKre, BpEMEHHBIE, TPOCTPAHCTBEHHBIE U
MOJISIPU3ALMOHHBIC TAPAMETPHI JIA3EPHBIX ITYYKOB.

I'eneparnus 1azepHOro U3yyeHus. Y cIoBHE
caMOBO30YXJIeHHs. Y CHJICHHE CBETa B aKTHBHOM Ccpejie
nazepa. Co3/laHNe HHBEPCHOW HACEJICHHOCTH.
WupynupoBaHHBIC M CIIOHTAHHBIE TIEPEX0/1bl, K03 puimeHTHI
OiHiTeitHa. KorepeHTHOCTh HHAYIIMPOBAHHOTO U3ITyYEeHHUS.
BeposiTHOCTh HHIYITUPOBAHHBIX TIEPEXOI0B TIPH
MOHOXPOMaTHYECKOM U3Ty4eHuu. OJHOPOAHOE U
HEOAHOPOAHOE ymupeHue. DPeKT HACHIIICHUS YCUICHHS.
CTabuiabHOCTD U TIEpECTPONKa YaCTOTHI Ja3epOB.

3 Tema 2 Bcero ayauTopHBIX 9acoB
OOmas cxema pe3oHaropa. DyHKIHUU ONITHYECKOTO 1 ] 2 ] 0
pe3onaTopa. PezoHancHsble asemenThl paano u CBY Ounaiin
nuanazoHoB Ilepexon K OTKPBITBIM pe30HaToOpaM B 0 0 0
ONITUYECKOM JHara3oHe. AKTUBHBIC U TACCHBHBIE
pe3oHaTopbl. MeTaJuinueckue U UHTepPepeHIIMOHHbIE




3epKaiia, pacueT KO3 (UIIMEHTOB OTPAKEHUSI.
[TpuHIIMNIIATEHBIE CXEMBI PE30HATOPOB — MHOT03€PKaJIbHBIE,
KOJIBLIEBBIE PE30HATOPSHI - 001mKe noHATH. [IpumMepsr
WCIIOJIb30BaHUS B PE30HATOpAX MPU3M, JUDPAKITHOHHBIX
PEIIETOK, CBETOBOIOB, ATAJIOHOB. BBIBO M3ITyueHUs U3
pe30HaTOpa - MPUHIMITHAIBHBIC CXeMbL. Pe3oHaTop B
ycranoBke LIGO. Pe3onarop nonynpoBoAHUKOBOTO Ja3epa,

MHUKPOPE30HATOPBI

4 Tema 3 Bcero ayuTopHBIX 4acoB
YacToThl IPOAOJIBHBIX MOA pe3oHaTopa. JloOpoTHOCTh 1 | 2 | 0
pe3oHaropa. Bpems xxu3Hu poTroHa B pe3oHaTope. Onnaiin
CHGKTpaJ'IbHaﬂ IIMpUHA MOJBI JIa3epa. Buner IIOTEPH B 0 0 0
IacCUBHOM pe3onarope. Ilorepu Ha nporyckanue 3epKa.

Hudpakuronnsie norepu. Yucna Openens. Merox okca u
JIu. Unrerpan @penens-Kupxroda. Ycnosue
CaMOCOTIIaCOBAHHOCTH IOJISL. 3aia4ya JUisl IPSIMOYTOJIbHBIX U
KpyribixX 3epkas. CBeJleHue 3a1auu K HUHTErpaJIbHbIM
YPaBHEHUSIM C pa3/ieJICHUEM IepeMeHHbIX. [lonstue Monbl
TEM. CpaBuutenbHble TU(PPaKIUOHHBIE TOTEPH OCHOBHOM
IIONEPEYHON MOJIBI U MOJI BBICIIUX NMOPSAKOB. OCHOBHBIE
BBIBOJIBI.

5 Tema 4 Bcero ayiuTopHbIX 4acoB
I'ayccoB nmy4ok — pemenue ypaBHeHu Makcsesa. 1 \ 2 \ 0
CkansipHoe BosHOBO€E ypaBHeHue. Bekrop ['epua. Ownnaiin
[Tapabonmnueckoe ypaBHeHne. KoMIuiekcHbIN apamerp q. 0 0 0
Pemenue napaGoanueckoro ypaBHeHHs Ui rayccoBa IMydka
OCHOBHOM MOJIbI

6 Tema S Bcero ayiuTopHBIX 4acoB
OCHOBHBIE IOHATHS M TapaMeTPBI I'aycCOBa Iy4Ka OCHOBHOW | 1 |2 I
MOJIbL: 3 (EKTUBHBIN paJnyC MONEPEYHOro CeueHus, paauyc | Oumnaiin
KPUBU3HBI BOJIHOBOTO (PPOHTA, YTOJl PACXOIMMOCTH, KayCTHKa, | 0 0
OLIEHKA DHEPIUU B IONEPEUHBIX CEUECHUAX MMYUKa. Y CIIOBHS
IPUMEHUMOCTH NapaboIMUECKOr0 ypaBHEHHUSI.

7 Tema 6 Bcero ayuTopHBIX 4acoB
I"ayccoBbl Iy4YKH BBICIIMX MOJ. Pelienus uisd npsaMoyronbHon | 1 |2 I
U WIMHApHYecKoi cumMerpud. llommHoms! Jlareppa n Ownnaiin
Opwmura. [lonepeunsie kapTuHbI 0. Cynepno3uius MoJ. 0 0 0
KaycTuku 1 pacxoauMoCThb BBICIIUX MOJ

8 Tema 7 Bcero ayauTopHBIX 4acoB
I"ayccoB my4ok — coOCTBeHHast GyHKIIMS pe30HaTOpa: 1 | 2 | 0
ycnosus. [lapamerpsl rayccoBa mydka B 3aBUCUMOCTH OT Oumntaiin
rapameTpoB pe3oHaropa. [lonoxeHne nepeTs KKy Ui pasHbIX | 0 0 0
rayccoBbIX My4koB. COOCTBEHHBIE YAaCTOTHI pe30HATOPa
(mpssMOyroJpHas ¥ UMIMHApPUYECcKas cMMMeTpHs). PaccTosiHue
MeXIy MofaMu. Beipoxknenue Moa. Y ciaoBue yCTOMYMBOCTH.

Juarpamma ycroitunBoctd. Hexoropeie pezoHaTtopsl. HacToTsI
AKTHUBHOT'O pEe30HATOpa

9-15 Bropoii pazgen 7 14 0

9 Tema 8 Bcero ayauTopHBIX 9acoB
Heycroitunssie pezonaropsl. [Ipubmmkenue reomerpudeckoit | 1 ’ 2 ’ 0
M BOJIHOBOH onTuKkH. IlocTelye MeTObI CEJIEKITNN MO, Onnaiin
Meton OKP, onienku noteps. [IpeoGpazoBanus raycCoBbIX 0 ‘ 0 ‘ 0




nyukoB. Marpuunsliii Mmetoa. Teopema ABCD.

10 Tema 9 Bcero aynutopHbIX yacoB
["ayccoBbl y4KH B JIMH30MIOJ00HBIX cpenax. Mossl 1 |2 0
KBaJpPAaTUYHBIX cpell. MOl B ONITUYECKUX BOJIOKHAX. Omnnaiin
Pe3oHaTopel ¢ NOJIBIMU TUAJIEKTPUUECKUMHU, 0 0 0
METAJUIOAUAIEKTPUUECKUMHU U METAJUIMYECKUMU
BosIHOBOZaMu. Tumel konebanuii B Hux. CorinacoBaHue
pe3zonaropoB. Ckanupyromniuii uatepdpepomerp. Gakrop
KauyecTBa MMy4YKa U3JIyYEeHHUs.

11 Tema 10 Bcero aynutopHbIX yacoB
Pe3onaropsl ¢ pacnpeneneHHON 00paTHO CBA3bIO, 1 |2 [0
OpATITOBCKUMU OTpaXkaTeasiMu. Pe30HaTOpbl BOJJOKOHHBIX Omnnaiin
J1a3epoB. Pe30HaTOPbI ¢ HECKOJIBKMMU aKTUBHBIMU 0 0 0
3JIEMEHTaMH, C BHYTPEHHUMH ONTUYECKUMH JTUHEHHBIMU U
HEJIMHEWHBIMU 3JIEMEHTAMHU.

12 Tema 11 Bcero aynutopHbIX 4yacoB
Moap! menuyuiei ranepen. MUKpOpe30HaTOPbI. 1 \ 2 \ 0
[IpsimoyronbHbBIE, B BII€ MUKPOCTOJIOMKOB, MUKPOJIMCKOB, Omnnaiin
MHUKPOTOPOB. Mukpocdeprueckue pe3oHaTopsl. @OTOHHO- 0 0 0
KPUCTAJUIMYECKUE MUKPOPE30HATOPHI

13 Tema 12 Bcero aynuTopHbBIX 4acoB
N3mepenne napaMeTpoB J1a3epHbIX y4yKoB 3MepeHue 1 | 2 | 0
MOILIHOCTH W 3HEPIruu H3iaydeHus M3mepeHue MIMPUHBI Omnnaiin
CHEKTpaJabHON NMHUU M3MepeHue UIMTENBbHOCTU JIa3epHOro | O 0 0
nmnyibca M3mepenue kauectsa mydka Ilapamerp kauecTBa
nyuka. AHanu3 npoduiisi mydka. M3amepenue pacrpeneiaeHus
MHTEHCUBHOCTHU IO CEYEHHI0 Iyuka. M3mepenue
pacxoAMMOCTH H3JIydeHus .. V3mepeHue noiaspusayi.

N3mepenue mapameTpoB pe30oHaTOpa - OTEPb, YCUIICHUS U
3¢ EKTUBHOCTH, TAPaMETPOB TEPMUUECKOM JTMH3BI.

14 Tema 13 Bcero aynutopHsix 4acoB
VYrpasineHue napameTpaMu JIa3epHbIX My4KoB. Moaynsanus 1 \ 2 \ 0
[IapaMeTPOB JIA3€PHBIX IIyYKOB. DJIEKTPOONTHUKCKUE, Omnunaiin
MarHuMTOONTHYECKHUE, aKyCTOONTHYCCKHUE, OITHUKO- 0 0 0
MEXaHUYECKHUE MOAYIATOPbl. AMIUTUTYAHAs U (pa3oBas
Monysauus . CkaHepbl, IPOCTPaHHCTBEHHBIE MTEPEKITIOYATENH,
¢bunbTphl, peodpazoBarenu 4acToThl. [IpocTpancTBeHHBIE
MOJYJIATOPHI CBETA, HAIIPABJIEHHbBIE OTBETBUTEIIH.

ITpeoOpas3oBanue npoduieii nazepHbix myukoB. Lleiinepsr
15 Tema 14 Bcero aynutopHbIX 4yacoB

Herayccossl myuku. [lonsTue kBazurayccona Iy4ka, €ro
napameTpsl. becceneBbl MydkH, UX MOIYYEHUE U IPUMEHEHUS.
[Tyuku Martbe, napaboianueckue myyku, mydku Oypobe-
beccens

1 IE [0
Oumnnaiin
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

O0o3uauenue | [To1HOE HAMMEHOBAHME

OK ONEKTPOHHBIN KypC
M IToTHOTEKCTOBBIN MaTepuan
I1I I1OJTHOTEKCTOBBIE JIEKLIMU




BM

Buneo-marepuansl

AM Aynro-Matrepraibl

I1p3 IIpezenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CIIPAaBOYHBIE MAaTEPUATIbI
4(@ NHTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I OCBOCHHUH HaHHOﬁ JUCHHUIINIMHBI OCHOBHYIO POJIb UTPAIOT aYAUTOPHBIC 3aHATHUA B BHUIAC
J'IeKI_II/Iﬁ U IMPAKTHUYCCKUX 33HHTHI>1, a TaKXKC CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, 3aKJIIOYAOIIAsACsa B

BBIIIOJHEHUH JOMAIIHETO 3aJaHUsI U IOBTOPEHUS PAaHEE MPOKICHHOI0 MaTepurala.

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX

pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETO,

PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUILTHUHE.
CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (OpMaMU KOHTPOJIS HMX OCBOCHHUS
MpeJ/iCTaBjIeHa B CeAyIOLIel Tadnuiie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MEPONPHsITHE
(KIT 1)

YK-1 3-VK-1 9, KH-8, K1-15
V-VK-1 9, K1-8, KH1-15
B-YK-1 9, K-8, KN1-15

VK-3 3-YK-3 0, K-8, KN1-15
V-VK-3 9, K-8, K1-15
B-VK-3 0, K1-8, KM1-15

YK-6 3-YK-6 9, K-8, K1-15
V-VK-6 9, K-8, KN1-15
B-YK-6 0, K1-8, KM1-15

IIkaabl oeHKU 00pa3oBaTeIbHBIX H0CTUKEHU I

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIpPHUATHS JIEKUT B npeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJIbHOI'O 0ajijia BKIIOYMTEIBLHO. MToronas arrecraus 110 JUCHHUIINIIMHE OLCHUBACTCA 110 100-

OayUTbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU

3a/IaHMI B paMKax TEKYILEro U MPOMEKYTOYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

CymmMma GamioB

Orenka 10 4-ex OreHka
OaJILHOM IIIKAJIE ECTS

TpeGoBanus K ypOBHIO OCBOSHHUIO
y4eOHOM TUCITUTLINHEI

90-100

5 — «omauunorn A

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CJIM OH ITyOOKO ¥ MPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIbIBAOLLIE,
MOCIIE0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro M3/Iaraer, yMeeT TECHO




YBA3BIBAaTh TEOPHUIO C MPAKTHUKOMH,
UCTIOJIb3YET B OTBETE MaTepuall
MOHOTPaUIECKOH JIUTEPATYPHI.

85-89 B OLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HAET MaTepHall, FPAMOTHO U
4 — «xopouwio» IO CYIIECTBY M3JIaraeT ero, He JOIMycKast
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 O1LeHKa «y/IOBJICTBOPHTEIHHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, OMyCKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENTLHOY E HEIOCTATOYHO MPaBHIbHBIC (POPMYITUPOBKH,
HapylmeHus JJOTUYECKOU
IIOCJICA0BATCIIBHOCTU B U3JIOKCHUU
IPOrpPaMMHOIO MaTepHaIa.

OrneHKa «HEYOBIECTBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI)II\/'I HEC 3HACT
3HAYUTEIBbHOU YaCTU IIPOrPAMMHOIO

9_ MaTepHaia, JOIMyCKaeT CyIeCTBEHHbIE
Hwuxe 60 F ommo6ku. Kak npaBuiio, omeHka
<<Hey008jlem80pumeﬂbH0» «HCYOOBJICTBOPUTECIILHO» CTABUTCA
CTYZAEHTaM, KOTOpbIE HE MOT'YT IIPOAOJIKHUTh
oOydenue 0e3 JOTONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:
1. DU K 44 KBanroBas u ontudeckas snekrponuka : , Kucenes I'. JI., Cankr-IlerepOypr: Jlans, 2022

2. 621.37 X 69 JlazepHble pe30HATOPBI U PACIPOCTPOHEHNUE ITyYKOB. OCHOBBI, COBPEMEHHBIE ITOHATHS
W TIpUKJIaHBIE acieKThl : , Xoarcod H., Bebep X., Mocksa: JIMK Ilpecc, 2017

3. DU b 82 Jlazepsr: ycrporictBo 1 neiictue : , Bakun C. B., bopeiimo A. C., Cankr-IletepOypr:
Jlanb, 2022

4. 93U C 78 OcHosbl onTHkH : , bamnuna I'. JI., Ctadees C. K., bospckuii K. K., Cankr-IletepOypr:
Jlans, 2022

5. 537 3-43 Ipunnuns: na3zepos : , 3sento O., Cankrt-IlerepOypr [u ap.]: Jlans, 2008

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. D1 b 95 Jlazepusle pe3oHaTopsl : yuedHoe nocodue, Cunnyes O. O., brikos B. I1., Mocksa:
duzmariur, 2004

2. OU T 70 OnTudeckne MUKpOPE30HATOPHI C TUTAHTCKON JOOPOTHOCTHIO. : yueOHOe 1mocodue,
I'oponeuxuit M. JI., MockBa: ®usmatnur, 2011




I[TPOI'PAMMHOE OBECITEYEHUE:

CrnenpanbHOE pOrpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CnenuaipHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

[Tpy m3yyeHMH Kypca HEOOXOOUMO TOCIE Ka)XIOro 3aHATUS NpopadaThiBaTh MPONICHHBIHI
MaTepHall, BHIIOIHATH JJOMAalIHKE 3a7jaHus. {1 yCemHoro OCBOeH!Us Kypca Hy>KHO IOHSTh IPUHLIUI
reHepaluyu Ja3epa, MeTo/bl (OPMHPOBAHUS JIA3€PHBIX IYYKOB KaK 3a CUET HMpPUIAHMs TpeOyeMbIX
CBOWCTB COOCTBEHHBIM THIAM KOJE€OaHWW pPE30HATOPOB, TaK M 3a CYET HCIOIb30BAHUS
BHEPE30HATOPHBIX ONTHYECKUX JJIEMEHTOB, XOpOILIO pa30upaTbCsi B BOMNPOCAX, CBSA3AHHBIX C
OTIpeJIeICHUEM TapaMeTPOB JIEKTPOMArHUTHOTO TOJIs (4acTOTa, MPOCTPAHCTBEHHAS KOH(HUTYparys,
PacXxoIUMOCTh TayCCOBBIX ITYYKOB) B 3aBUCHMOCTH OT KOH(HTYpalmuu pe3oHaTOpa TOTO JIMOO MHOTO
THUIIA.

Cpaua sK3aMeHa CBOJUTCA K OTBETY Ha BOHpochl OwieToB. Kaxkaplil Ouier comepxuT aBa
TEOpPETUYECKHX BOIIpoca Mo mporpamme Kypca. K sx3aMeHy OMmycKaroTcsl CTYJEHTHI, aTTECTOBaHHbIE
o JABYM paszzaenaM. ATTecTalus IepBOro pasjena IPOBOAUTCS IO pe3yibTaTaM HalHMCaHUs
CTYJEHTaMHU TeCTa, BTOPOIo pa3jiesia — Ha OCHOBE OLIEHKH pedepara.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

B kypce u3yuarorcs CBOMCTBAa M MPUHLUIBI (POPMUPOBAHUS JIa3€PHBIX MYYKOB KaK 3a CYET
npuaaHus TpeOyeMbIX CBONCTB COOCTBEHHBIM THIIAM KoOJeOaHUH pEe30HATOpOB, TaK M 3a CUET
UCIIOJIb30BaHUsl BHEPE30HATOPHBIX ONTUYECKUX DJIEMEHTOB; METOABl HW3MEPEHHUS IapaMeTpoB
Ja3epHBIX IYYKOB W YIOpaBleHUs WMH; (U3MYECKUE NPUHIMUIBI W METOJIbl  pealu3aliu
MOJIOKUTETIBHOM OOpaTHOM CBSI3M B ONTHYECKMX KBAaHTOBBIX TIE€HEpaTopax, a TaKKe CBOWCTBa
COOCTBEHHBIX TUIOB KOJE€OaHUH JIEKTPOMArHUTHOT'O TOJIS B HUX.

Ha ocHose O6HII/IX 3aKOHOB IMPOXOXKIACHUSA KOTCPCHTHBIX CBETOBBIX ITYUYKOB Y€PE3 ONITHUYCCKUC
CUCTEMbI HAJ0 pacCMOTPETh MNPOUECCHI q)OpMI/IpOBaHI/ISI KOTCPCHTHOI'O HM3JIYUCHUA B OINTHYCCKUX
pe30HaTOpax Pa3IMYHOrO THIA; MPOAHAIM3UPOBAHATE (HAKTOPBI, ONPEAEIAIONINE IPOCTPAHCTBEHHYIO
CTPYKTYpY JIa3€pHOT0 M3IIY4YEHHUS; AaTh PEKOMEHAIH M0 BHIOOPY TUIIA U TTapaMEeTPOB PE30HATOPOB;
IMPUBECTHU CBCACHUA O PA3JIMYHBIX METOAAX BOS,ZIGI\/’ICTBI/IH Ha XapaKTCPUCTHKU HU3IIYYCHHA IIYTEM
BUJIOM3MEHEHMS PE30HATOPOB U BHECEHUS B HUX JOIOJHUTENBHBIX 21EMEHTOB. OCHOBHOE BHHUMAHHE
HA/I0 YAEIUTh croco0aM MOBBIIEHUS MPOCTPAHCTBEHHONW KOT€PEHTHOCTH M3Iy4eHUS U YMEHBIICHUS
€ro pacxXxoJUMOCTH.



Hapsiny ¢ nuHEHHBIMH W KOJBLEBBIMH DPE30HATOPAMH CIIEAYET PacCMOBPETh PE30HATOPHI
BOJHOBOJHOIO THIIA, PE30HATOPbl C PACHpPEAEIECHHONM OOpaTHOM CBA3bIO, OPATTOBCKUMU
OTpa)KaTeJsIMH, MUKPOPE30HATOPBI, PE30HATOPbI C HECKOJBKHMMH AaKTUBHBIMU JJIEMEHTAMH, C
BHYTPEHHUMH ONTHYECKUMH, B TOM YHCII€ U HEJTMHEHHBIMU 3JIEMEHTaMH.

[Tocnennue 3aHATUS CIEAYET HOCBATUTH HETAYCCOBBIM ITyYKaM M UX MPUMEHEHHSIM.

[Ipm mpenojaBaHuM JaHHOTO Kypca HEOOXOAWMO AaKIEHTHPOBaTh BHUMAaHHE CTYACHTOB Ha
TOM, Kak B 3aBUCHMOCTH OT I[IapaMETPOB pE30HATOpPAa MEHSIOTCS CBOWCTBA T'CHEPHUPYEMBIX
AIIEKTPOMArHUTHBIX MOJEH — MPOCTPAHCTBEHHAs KOH(UTYpalMs TOJIs, CHEKTPAIbHBIA COCTaB IIOJI,
PacxoANMOCTb, BO3MOXXHOCTh WJIM HEBO3MOKHOCTh HAJIWYHS CTAllMOHAPHBIX TOJICH B Pe30HATOPE H T.
i

CamocrosTenbHas paboTa CTYACHTOB HEOOXOJMMa Il BEIPAOOTKU y HUX YMEHHUS TPUMEHECHHS
MOJTyYCHHBIX TEOPETUYECKUX 3HAHUU ISl PeIICHHUs MPAKTUYECKUX 33/1a4, TAKUX KaK YMEHHE BHIOpAThH
ONTUMAJIbHBIA ONTUYECKUH PE30HATOp JUIS PEIICHUS KOHKPETHOW 3a/lauM, PacCYUTaTh MapaMeTphl
pe3oHaropa, MUCXOIs M3 MOTPEOHOCTH B OIPEICICHHBIX CBOMCTBAX MydYKa JAa3epHOTO M3Iy4eHUs,
OIPEAETHUTh CIOCco0 (HOPMHPOBAHMS JTAa3€PHOTO IydYKa C 3aJaHHBIMH CBOIMCTBAMH, MU3MEPHTH €ro
napameTphl.

ABTOp(BI):

Uupukos Cepreit Hukonaesuu, K.¢).-M.H., 1OLEHT

Penenzent(b):
ITerpoBckuii B.H.



