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AHHOTALMS

B kypce u3yuaroTcst cBOMCTBAa W HPUHIMIIBI (POPMHUPOBAHUS JIA3EPHBIX MYYKOB KaK 3a CUET
npugaHus TpeOyeMbIX CBOMCTB COOCTBEHHBIM THIAM KOJeOaHWI pe30HATOpOB, TaK M 3a CYET
WCIIOJIb30BAaHUSI BHEPE30HATOPHBIX ONTHUYECKUX OJEMEHTOB; METOJAbl HU3MEpPEHHs IapaMeTpoB
Ja3epHbIX IYYKOB U yNpaBieHUs UMM, (GU3NYECKHWE MPUHLMIBI M METOJbl pealu3aluu
MIOJIOKUTENBHOM OOpaTHOM CBSI3M B ONTMYECKMX KBAaHTOBBIX TI€HEpaTropax, a TakXe CBOICTBa
COOCTBEHHBIX TUIIOB KOJ€0aHUH 3JIEKTPOMarHUTHOI'O MOJIS B HUX.

CamocrosrenbHas paboTa CTYZACHTOB HEOOXOMMa Ul BEIPAOOTKH Y HUX YMEHHUS IPUMEHEHHS
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUHU ISl pellieHHs MPAKTUYECKUX 3a7a4, TAKMX KaK yMEHHUE BbIOpaTh
ONTHMAJIbHBI ONTUYECKUM PE30OHATOp AJs pEIICHHsS KOHKPETHOM 3ajayd, paccyuTaTh NapaMeTpbl
pe3oHaTopa, MCXOAS M3 MOTPEOHOCTH B ONPEACTCHHBIX CBOMCTBAX IydYKa JIA3€PHOTO H3ITyUYCHHS,
OTIpeNIeNIUTh CHoco0 (HOPMUPOBAHMS JIA3EPHOTO IyYKa C 3aJaHHBIMH CBOWCTBAMH, W3MEPHTH €ro
rapaMmeTphl.

1. IIEJIX U 3AJIAYM OCBOEHUS YUYEFHOM JUCITATIINHBI

LensiMmu ocBOeHMsI y4eOHOW IUCHMILTUHBI «Jla3zepHble TMyYKH W PE30HATOPBD» SBISIETCA
(¢bopMUpOBaHHE y CTYJIEHTOB 3HAHUN U HABBIKOB, HEOOXOAMMBIX JJsi YCHEIIHOW HAyYHOH U
npodeccHoHaNBbHOM IeATEeIHHOCTH B Pa3IMUHbIX 001acTsIX (POTOHUKH U J1azepHOM Gu3uku. M3ydeHne
JTAaHHOW JUCIHMILTAHBI HEOOXOIUMO JIJIsl OBJIAJICHUS TEOPETHUECKOM 06a301 U METOIaMU PEIISHUs 3a1a9
CBSI3aHHBIX C pacueTaMy MapameTpoB Ja3€pPOB U Ja3€PHOTO M3ITyUeHHUs. (CIEKTPaIbHBIA COCTaB MOJIs,
€ro MPOCTPAHCTBEHHAS KOHPHUTYpAIUs, PACXOIUMOCTb U JP.)

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

JIMcUMIITNHA JIOTUYECKU U COJIEPKaTEIbHO-METOANUECKH CBsI3aHa CO CIEAYIOUIMMHU pa3JielaMU
(bu3uKH: ONTHKOH, pannoGu3uKon, PU3NIECKON ONTUKOM, KBAHTOBOW MEXaHHMKOH, (DU3UKON TBEPIOTO
Tena, U IPYTUMHU.

Jlis u3ydeHus: JaHHOW NUCHUIUIMHBI OT CTYICHTOB TpPeOYIOTCsS 3HAaHHUS B O0JIACTH ONTHKH,
ANIEKTPOMAarHeTU3Ma, KBAHTOBON MEXaHHMKH, HalTn4yre 0a30BhIX 3HAHUI 00 yCTPOICTBE r€HEPATOPOB, B
TOM YHCJIe KBAHTOBBIX, 3HAHUE OCHOB MU (HEPEHIINATEHOTO U UHTETPATBHOTO UCUYHUCIICHUS, JIMHEHHOM
anreOpbl, TEOPHIL PSAIOB.

N3yuenve naHHOW IUCHUILIMHBI HEOOXOAMMO [UJIsi OBJAACHHUS TEOpeTHYecKou 0a3oil u
METOZaMU pElICHUs 3a]a4 CBSI3aHHBIX C pacueTaMU MapaMeTpOB JIa3e€PHBIX MYYKOB YISl PA3IUIHBIX
MPUMEHEHUH. .

Kypc «JlazepHble Mydkd M pPE30OHATOPBD» BXOAUT B UYHUCIO Oa30BBIX MpPU MOATOTOBKE
COBPEMEHHBIX CHEIHAMCTOB, Ybsl MPOo(decCuoHanbHas AeSITeTbHOCTh OyJIeT CBs3aHa C MPUMEHEHHUEM
Ja3epHBIX MMyYKOB MPH pa3pab0TKe HHHOBAIIMOHHBIX TPUOOPOB M YCTPOICTB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

Ko u nammeHoBaHue
KOMITICTCHITUH

VK-1 [1] — Criocoben
OCYIIECTBIATh MOUCK, KPUTUYECKHI
aHAJIU3 U CUHTE3 UHPOpMAITIH,
MPUMEHSITh CUCTEMHBIN MOJIXO0T IS
pelIeHust MOCTaBICHHBIX 3a]1a4

VK-3 [1] — Criocoben
OCYHICCTBJIATHL COUATIBHOC
B3aMMO/ICHCTBUE U PEATN30BBIBATh
CBOIO POJIb B KOMaH/IE

VYK-6 [1] — CriocobGeH ynpaBisiTh
CBOMM BpPEMEHEM, BBHICTpauBaTh U
peaTn30BhIBATH TPACKTOPHIO
CaMOpa3BUTHS Ha OCHOBE
MIPUHITMIIOB 00Pa30BaHUS B TCUCHHE
BCEU KU3HU

KOI[ W HAUMCHOBAHUC MHAUKATOpA JOCTUIKCHUS KOMIICTCHIIUN

3-YK-1 [1] — 3narb: MeToauku cOopa u 00paboTKu
nH(pOpMaInK; aKTyaabHbIE POCCUNCKHE U 3apyOeKHBIC
MCTOYHUKU HHpOpManuu B chepe npodheccuoHanbHON
JIeSITEIbHOCTH; METO/I CUCTEMHOIO aHAJIN3a

V-VK-1 [1] — YMeTh: NpuMEHSTh METOAUKH MTOUCKA, cOopa
00paboTKH MHGOPMAITMH; OCYIIECTBISATH KPUTHICCKUN aHATTN3
¥ CUHTE3 MH()OPMAIUH, TOJYYSHHON U3 Pa3HbIX HCTOYHUKOB
B-VK-1 [1] — BnageTs: MmeTomamu rmoucka, coopa u 00padoTKH,
KPUTUYECKOTO aHaJM3a M CUHTE3a WH(POPMAILIUN; METOAUKON
CUCTEMHOTI'0 TIOJIX0/[a JIJIsl pEelIeHHsI TOCTABJICHHBIX 3a]a4

3-YK-3 [1] — 3HaTh: OCHOBHBIE TPUEMBI U HOPMBbI COLIMATIBHOTO
B3aMMOJIEHCTBUS; OCHOBHBIE IIOHATHS U METO/IBI
KOH(JIMKTOJIOTUH, TEXHOJIOTUU MEKIUYHOCTHON U TPYIIOBOM
KOMMYHUKAIUU B J€JI0BOM B3aUMOJICUCTBUU

V-VK-3 [1] — YMmeTh: ycTaHABIMBATH M NOAIECPKUBATH
KOHTaKThI, 00€CIIEYNBAIOIINE YCICIIHYIO padOTy B KOJIJICKTUBE;
IIPUMEHATH OCHOBHBIE METO/IbI 1 HOPMBI COLIUATILHOTO
B3aUMOJCUCTBUSA Ul peanu3aly CBOCH PO U
B3aUMOJICMCTBUS BHYTPH KOMaH/IbI

B-VK-3 [1] — BnageTs: npocTeliiuMu METOAAMU U IPUEMAMU
COLIMAJIBLHOTO B3aUMOJICHCTBUS U pabOThl B KOMaH/Ie

3-YK-6 [1] — 3HaTh: OCHOBHBIE TTPHEMBbI 3(HPEKTUBHOTO
yIpaBJIeHUs] COOCTBEHHBIM BpEMEHEM; OCHOBHBIE METOIUKU
CaMOKOHTPOJIS, CAMOPA3BUTHS U CaMOOOPa30BaHUsI Ha
MIPOTSKEHUU BCEH JKU3HU

V-VK-6 [1] — YMmeTb: 3pPpexkTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMsI; MCIIOIb30BATH METO/IbI
CaMOpEeTyJISILIMY, CAMOPA3BUTHS U CAMOOOYUEHHUS

B-VK-6 [1] — Bnagers: MeToiaMu ynpaBieHHUs COOCTBEHHBIM
BpEMEHEM; TEXHOJIOTUSMHU IPUOOPETEHMS. UCIIOJIb30BAHUS U
OOHOBJIEHHSI COLMO-KYJIBTYPHBIX U MPO(PECCHOHATBHBIX
3HAaHUN, YMEHUH, U HaBBIKOB; METOJJUKaMU CaMOPa3BUTHUSA U
camM0o00pa3oBaHMsl B TEUEHUE BCEH JKU3HU

4. BOCIIMTATEJIbHBIA MOTEHIIUAJI JUCHUATLIAHBI

Hanpasnenus/uenn
BOCITUTAHHS
JlyXOBHO-HPAaBCTBEHHOE
BOCIIHTaHHE

JIyXOBHO-HPaBCTBEHHOE

3agaum BocriuTaHus (KOJ)

Co3znanue ycioBHi,
o0ecTeYnBarOIInX,
(bopMUPOBaHHUE ITHYECKOTO
MBIIUICHUS U
podecCHOHABLHOM
OTBETCTBEHHOCTH yueHoro (B2)
Co3znianue ycioBHid,

BocnurarenpHbIN IIOTEHITHAI
JUCIMITIINH

1. Mcnonbp30BaHME BOCIUTATEILHOIO
MmoTeHIMana 0a30BbIX TYMaHUTAPHBIX
aucuuIuiH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KYPCOB
T'YMAHUTAPHOU U MEXAUCIUIUIMHAPHON
HaMpaBJICHHOCTH.

1. Mcnonb30BaHME BOCIUTATEILHOIO




BOCIIUTAHUC

[IpodeccuonansHoE 1
TPYyIOBOE BOCIIUTAHHUE

00ecreynBaroIInX,
dhopMHUpOBaHKUE TUIHOCTHO-
[EHTPUPOBAHHOTO TIOJIX0/Ia B
npo¢eCCHOHAIBHON
KOMMYHHKAIH, KOTHUTUBHO-
MTOBE/ICHYCCKUX U TTPAKTHKO-
OpPUEHTHPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha
O0IIePOCCUICKIX
TPaAUITHOHHBIX IIeHHOCTsIX (B3)
Co3znanue ycioBui,
00ecIeynBaronmx,
(dbopMupoBaHUe TITyOOKOTO
MOHUMAaHUs COUMAIBHON pOIn
npodeccuu, MO3UTUBHON U
AKTHUBHOM YCTaHOBKH Ha
LIEHHOCTH N30paHHON
CTIEIMATBHOCTH,
OTBETCTBEHHOT'0 OTHOILEHHS K
poQeCCHOHAIBHON
JesTenbHoCTH, Tpyy (B14)

NoTeHIMaaa 6a30BbIX T'yMaHUTAPHBIX
quctuIuIuH. 2. Pa3paboTka HOBBIX
MHHOBAIIMOHHBIX KypCOB
T'YMAaHUTApPHON U MEXAUCIUIUIMHAPHON
HaIpPaBJIEHHOCTH.

1.Ucnonb30BaHne BOCIUTATEIHLHOTO
MOTEHIIMAJa JUCIUATUTAH
€CTeCTBEHHOHAYYHOT'0 U
o01enpodecCHOHATIBHOTO MOTYJIS JIST:
- (opMmupoBaHUS TO3UTUBHOTO
OTHOIICHHS K TPOdeCcCCHr HHKEHepa
(KOHCTPYKTOpPA, TEXHOJIOTa),
MOHUMAaHUA €€ COLMAIBHOMN
3HAYMMOCTHU U POJIH B OOLIECTBE,
CTpEMJICHHSI CIIeI0BATh HOPMaM
npohecCHOHANBEHOM ATUKU
MOCPEACTBOM KOHTEKCTHOTO 00Yy4EHHS,
pElIeHUs TPAKTUKO-OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 33a4. - JOPMHPOBAHUS
YCTOMYMBOIO HHTEpECa K
poeCCUOHAIBHON e TETHHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTHO MBICIIUTh, TOHUMATh
3HAYMMOCTb NPOQEeCcCuu MOCPEICTBOM
OCO3HAaHHOT'O BbIOOpA TEMATUKU
MPOEKTOB, BBITMIOJIHEHUS ITPOEKTOB C
MOCJIeYIOIEH MyOIUIHOM
Mpe3eHTalnel pe3yabTaToB, B TOM
YuCJie 000CHOBAHHEM HX COIUATBLHOU U
MPAKTUYECKON 3HAYNMOCTH; -
(hOpMUPOBAHUS HABBIKOB KOMAH THOM
paboThI, B TOM YHCIIE peaTu3aluu
Pa3NMYHBIX TPOEKTHBIX poJieit (uaep,
UCTIOJTHUTEIb, aHAIUTHUK U TIP.)
MOCPENICTBOM BBITTOJTHEHHS
COBMECTHBIX MTPOEKTOB.
2.Vcnonb30BaHuE BOCITUTATEIHHOTO
MOTEHIIaa TUCIUTUIMHBI « DKOHOMHKA
Y YIIpaBJICHHE B TIPOMBIIIICHHOCTH Ha
OCHOBE MHHOBAILIMOHHBIX MOAXO0/I0B K
YIPaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«}Opuanaeckue 0CHOBBI
npodeccuHaNbHON AEITETbHOCTI IS
- (opmupoBaHUST HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYHUMOCTH
BBIOpPAaHHOM IPOdecCcruu B COIMATIBHO-




[IpodeccuonanbHoe
BOCIIUTAHUEC

IIpodeccuonanbHoe
BOCIIUTaHHE

Co3znanue ycioBui,
00ecIeynBaronux,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPhI
MOVICKAa HECTAHAPTHBIX HAYYHO-
TEXHHYSCKUX/TIPAKTHIECKUAX
pElIeHU, KPUTHYECKOTO
OTHOIICHUS K UCCICIOBAHUIM
mkeHay4yHoro Toika (B19)

Co3znanue ycioBHid,
00ecreunBaroInX,
(dbopMUpOBaHHE CIOCOOHOCTH U
CTpEMJICHHS CIIEIOBATh B
npodeccu HOpMaM OBEJICHHUS,
00eCTIeYNBAIOIINM
HPaBCTBEHHBIN XapakTep
TPYJIOBOU JCSITSILHOCTH U
HecyxeOHoro nmoseaeHus (B21)

SKOHOMHUYECKUX OTHOLIEHUSX 4Yepe3
KOHTEKCTHOE 00yueHue
1.Mcnionp30BaHne BOCIUTATEIBHOTO
MOTEHIIMaja TUCIUIUINH/TIPAKTUK
«Hay4Ho-uccnenoBarenbckas paboray,
«ITpoextHas mpakTrka», «Hay4dHbrit
CEMUHap» IS

- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX IPUHIIUIIOB U CLIOCOOOB
HAy4YHOTO MO3HAHUS MUPA, Pa3BUTHUS
HCCIIEA0BATENIbCKUX KaYeCTB
CTYJEHTOB ITOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE
MIPOEKTHI 10 001ACTAM HayUHBIX
uccneaoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIBHOTO MMOTEHIIMANIA
qucuumuin "Meropus Hayku U
unxenepun", "Kpuruueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHukaiuu'", "BeeneHue B
cnenuaibHoCTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblii cemunap" mis:

- opMUpOBaHUS CIIOCOOHOCTH
OTJIEJISATh HACTOSIIME HAYYHbIE
HCCIJIEIOBAHMSI OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUPOBAHUS KPUTHUUECKOTO
MBIIUICHUS, YMEHUSI pacCMaTpUBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
SKCIEPTHOH MO3ULIMU OCPEACTBOM
00CYKJEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPUYECKHUX IPEITOCHUIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHUI 1
TEOPHIA.

1.Mcnonb30BaHnE BOCIUTATENHHOTO
MOTEHLKaNa JUCIUIINH
npohecCHOHATBEHOTO MOAYJIS ISt
Pa3BUTHS HABBIKOB KOMMYHUKAIIUH,
KOMaHIHOW paOOTHI M TUAEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIJICHUS], CTPEMJICHUS CIIEIOBATh B
PO ECCUOHATBHON IEATETLHOCTH
HOpMaM TOBeJIeHUs, 00ECTIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTeP TPYLOBOU
JESITENIbHOCTH U HECITyKeOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 3a
MPUHSTHIE PEHICHUS Yepe3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX paboT U




MPaKTUYECKUX 3aJIaHU, pEelICHHE
KEHCOB, MPOXOXKIACHUE MPAKTHUK U
noarotoBky BKP.  2.Mcnonb3oBanue
BOCITUTATEILHOTO TTOTCHIIHAJIA
JTUCITUILIAH TTPO(ECCUOHATEHOTO
MOMYJIS JUTst: - (hOPMUPOBAHUS
MIPOU3BOJICTBEHHOTO KOJUIEKTUBU3MA B
X0J1e COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3a/1a4, a TAaKXKe MyTeM MOIKPEIICHUE
palMOHAIBHO-TEXHOJIOTHUECKUX
HaBBIKOB B3aMMOJICHICTBHS B IPOEKTHOM
JIeATETbHOCTH SMOLIMOHATILHBIM

s dexTom ycrnenrHoro
B3aUMO/ICHCTBUS, OLLYIIECHUEM POCTa
o01eit 3¢(HEKTUBHOCTH TIPH
pacrpeiesieHUy MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CHIIBHBIMU
KOMIIETEHTHOCTHBIMH U
SMOITMOHAILHBIMUA CBOMCTBAMH YJICHOB
MIPOEKTHOM IPyMIIbI.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

Ne HaumMmeHoBaHue
LI pasaesa yueOHoi
JUCIUTIIMHBI

Jlexknuu/ Ilpaxr.
(cemmuHaps! )/
JlaGopaTopHbIe
padoTsbl, yac.
Oo0s13aT. TeKyIIMH
KOHTPOJIb (popma*,
HeaeJIs)
MakcuMaJbHbIH
0aJi1 3a pazgea™*
ATTecTanus
pasneaa (popma*,
HeJ1eJst)
HNuauxkaropsl
OCBOEHHS
KOMIOATAHIINA

Henenn

6 Cemecmp

\O]
()]

1 | Tlepssiit pasmen 1-8 | 8/16/0 K-8 | 3-VK-




2 Bropoii paznen 9-15 | 7/14/0 25 KH-15 | 3-VK-

Umoeo 3a 6 Cemecmp 15/30/0 50

KonTpoabnbie 50 2 3-VK-
MeponpusitTust 3a 6 1,
Cemectp V-

VYK-1,
3-VK-
3,

V-
VK-3,
B-
VK-3,
3-VK-
6,

V-
VK-6,
B-
YK-6

* — COKpallIeHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX OallIoB J0OJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpalieHre HAaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAl[UU Pa3ZesioB:

O0o3ua | [To1HOE HAMMEHOBAHME
YyeHue

KH KonTpoJib 10 uroram

) DK3aMeH




KAJIEHIAPHBIN IUIAH

Henen

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

IIp./cem.
, yac.

JIao.,
Jac.

6 Cemecmp

15

30

0

1-8

IlepBblii pa3ge

8

16

0

1-2

Tema 1

OcCHOBHBIE CBOMCTBA JIA3€PHBIX MYYKOB - MOHOXPOMATHUYHOCTb,
KOT'€pEeHTHOCTb, HAMPABICHHOCTh, BBICOKAs CIIEKTpaJIbHAs
spKocTh. CieKTpasibHbIE, YHEPTETUYECKHUE, BPEMEHHBIE,
MIPOCTPAHCTBEHHBIE U MOJIIPU3ALUOHHBIE ITApAMETPhI
JIA3epHBIX IYYKOB.

['enepanust 1a3epHOrO U3IyUYEeHUS. Y CIOBUE
camMoBO30y>KJIeHUs. Y CUJICHHE CBETa B aKTUBHOU cpejie ma3epa.
Co3ganue UHBEPCHOM HaceJIeHHOCTH. MHynmpoBaHHbIC U
CTMIOHTAHHBIE IEPEX0/1bl, KOAPPHUIUEHTH DHHINTEIHHA.
KorepeHTHOCTh MHAYLIMPOBAHHOTO H3Ty4YeHUs. BeposTHOCTh
WHIYIIUPOBAHHBIX MEPEXO0/I0B P MOHOXPOMATHUYECKOM
n3nydeHur. OTHOPOTHOE ¥ HEOTHOPOJHOE yITupeHue. DhdexT
HACBIIICHUS YCUJICHUS.

CTaOuIBbHOCTH M TIEPECTPOIKA YaCTOTHI JIA3EPOB.

Bceero AYAUTOPHBIX YaCOB

2 | 4 [0

Omnutaiig

0 0 0

Tema 2

Oomias cxema pe3oHaropa. PYHKINUU ONTHYECKOTO
pe3onaTopa. PezonancHseie asemenThl paano u CBY
nuana3oHoB llepexon K OTKpBITHIM pe30HATOpaM B
ONTUYECKOM JMana3oHe. AKTUBHbIE U MTACCUBHBIE PE30HATOPBHI.
Merannmnueckre 1 nHTephEpEeHIIMOHHBIE 3epKajia, pacyeT
ko3¢ dumeHToB oTpaxkeHus. [IpuHIMNNATIbHBIE CXEMbI
PE30HATOPOB — MHOTI'03€pKAJIbHBIE, KOJIBLIEBBIE PE30HATOPHI -
obmiue noHsTHs. [Ipumepsl Ucnonb30BaHMs B pe30HATOPax
npu3M, TUQPaKIHOHHBIX PEIIETOK, CBETOBOOB, ITAJOHOB.
BriBoj1 M3nmyueHus: U3 pe3oHaTopa - NPUHIUIHAIBHBIE CXEMBI.
Pe3onatop B ycranoske LIGO. Pezonatop
MOJIYIPOBOJIHUKOBOTO Jia3epa, MUKPOPE30HATOPbI

Bcero AYAUTOPHBIX YaCOB

1 |2 [0

Omuiaiig

0 0 0

Tema 3

YacToTsl IpoAOIBHBIX MO pe3oHaTopa. Jlo0poTHOCTD
pe3onaTtopa. Bpems xu3nu poToHa B pe3oHaToOpe.
CrnekTpasibHas IKPUHA MOJIBI J1a3epa. Buasl noreps B
IIacCUBHOM pe3oHarope. [Totepu Ha mporyckaHue 3epkail.
Judpakuronnsie notepu. Ynucna @penens. Meroa okca u
JIu. Uaterpan @penens-Kupxroda. Ycnosue
CaMOCOIJIaCOBaHHOCTH MOJIs. 3aaya sl MPSIMOYTOJIbHBIX U
KpyTribIx 3epkail. CBeieHUE 3a/1a4i K UHTETPAJIbHBIM
YPaBHEHUSM C pa3zieJieHueM nepeMeHHbIX. [lonstue Mmoabl
TEM. CpaBuutenbHble TU(PaKIMOHHBIE TOTEPH OCHOBHON
MONEPEYHON MOJIBI M MOJI BBICIIUX MOPSAAKOB. OCHOBHBIE
BBIBOJIBI.

Bcero ayiuTopHbIX 4acoB

1 | 2 | 0

Owntaiin

0 0 0

Tema 4
["ayccoB nmy4ok — pemienue ypaBHeHuit Makcsesuia. CkansipHOe

Bcero AYAUTOPHBIX YaCOB

1 |2 [0




BOJIHOBOE ypaBHeHHe. Bektop ['epua. [lapabomudeckoe
ypaBHeHue. KomruiekcHslil mapametp q. Pemenue
napaboIMYeCKOro YpaBHEHHUS sl TayCcCOBa My4Ka OCHOBHOM
MOJIbI

Ownutaiig

0 0 0

6 Tema § Bcero aynutopHsix 4acoB
OcCHOBHbBIE OHATHS U APaMETPhI rayccoBa IIyuKa OCHOBHOM 1 | 2 | 0
MOJIBI: 3P PEKTUBHBIN PaJNYC TOMIEPEUHOTO CEUCHUS, PATHYC Ownnaitn
KPUBU3HBI BOJIHOBOTO (PpOHTA, YTOJl paCXOUMOCTH, KayCTUKA, | () 0 0
OLIEHKA SHEPruy B IONEPEUYHBIX CEUEHUAX ITyUKa. Y CIIOBUS
MPUMEHUMOCTH MapaboIHueCcKOro ypaBHEHUsI.

7 Tema 6 Bcero aynutopHsIx 4acoB
I"ayccoBbl myukH BeICIIUX MOJ. Pemenus 1is npssMoyroiabHou | 1 | 2 | 0
U quiMHApr4Yeckor cumMmerpun. IlonmHomel Jlareppa u Owniaiin
Opmura. [Tonepeunbie kapTuHbl 0. Cyneprno3uius Moj. 0 0 0
KaycTHKHU U pacXxoauMOCTh BBICIIUX MO/

8 Tema 7 Bcero ayiutopHbIX 4acoB
I"ayccoB my4ok — coOcTBeHHAss PyHKIUS Pe30HATOPA: YCIOBUS. | 1 | 2 | 0
[TapameTpsl rayccoBa Imy4ka B 3aBUCUMOCTH OT apaMeTPOB Ownnaitn
pe3onaropa. [TonoxxeHne nepers Ky 1Jis pa3HbIX rayCCOBbBIX 0 0 0
my4koB. COOCTBEHHBIE YaCTOTHI pe3oHaTopa (MPSAMOYToiIbHas U
LWIMHJpUYECcKas CUMMETpHUst). PaccTosiHue Mexly MoJamu.

Bripoxxnenne moa. YcnoBue ycrouuBocTu. Jlnarpamma
ycroitunBocTH. Hekotopsie pe3oHaTopbl. HacTOTHI aKTUBHOTO
pe3oHaropa

9-15 Bropoii paznea 7 14 0

9 Tema 8 Bcero ayiutopHsIx 4acoB
Heycroituusie pe3onatopsl. [Ipubnmkenue reometpuyeckoin | 1 | 2 | 0
Y BOJIHOBOM onTukU. [locTelime MeToabl CEEKIIMU MOJ. Omnutaiin
Meton OKP, onenku noreps. [Ipeobpa3oBanust rayccoBbIxX 0 0 0
nyukoB. Matpuunbiii meton. Teopema ABCD.

10 Tema 9 Bcero ayutopHbIX 4acoB
["ayccoBbl myuykd B TMH30MOAOOHBIX cpeaax. Mobl 1 | 2 | 0
KBaJIpaTUYHBIX cpell. Mobl B ONITHYECKUX BOJIOKHAX. Omnunaiin
Pe3oHaTOpEI ¢ OJBIMU JUAIIEKTPUUYECKUMH, 0 0 0
METAJIOIUAIEKTPUYECKUMH U METAINTNYECKUMH BOJTHOBOIAMH.

Tumns! koneGanuii B HUX. CoryiacoBaHue pe30HaTOpPOB.
Ckanupyromuii uatepdepomerp. dakrop KauecTBa Mmyyka
U3ITy4EHUS.

11 Tema 10 Bcero ayiuTopHbIX 4acoB
Pe3onaropsl ¢ pacnpeaeneHHo 00paTHO CBA3bBIO, 1 |2 [0
OpATTOBCKUMU OTpakaTesiMu. Pe30HaTopbl BOJJOKOHHBIX Omuiaiig
na3epoB. Pe30HaTOpBI ¢ HECKOJIBKMMY aKTUBHBIMU 0 0 0
AJIEMEHTaMH, C BHYTPEHHUMH ONTUYECKUMH JTUHEHHBIMU U
HEJIMHEWHBIMH 3JIEMEHTAMHU.

12 Tema 11 Bcero ayutopHbIX 4acoB
Moap! menuyuen raneper. MUKpOpe30HaTOPBL. 1 | 2 | 0
[IpsimoyronbHbIE, B BUAE MUKPOCTOIOUKOB, MUKPOIUCKOB, Ownnaitn
MHUKPOTOPOB. Mukpocheprueckue pezonatopsl. DoTOHHO- 0 0 0
KPUCTAJUIMYECKUE MUKPOPE30HATOPHI

13 Tema 12 Bcero ayiuTOpHbIX 4acoB
N3Mepenne napamMeTpoB Ja3epHbIX My4KkoB M3Mepenue 1 | 2 | 0
MOIIHOCTH W 3HEPIUM M3Iy4deHus M3mepeHue mupuHbI Ownnaitn




CHEKTpalabHOW JIMHUU M3MepeHue UIMTENIBHOCTU JIa3E€PHOIO
umnyJibca M3mepenune kayectsa myuka Ilapamerp kauecTBa
nyuyka. AHanu3 npoduis mydka. M3amepenue pacripeneneHus
MHTCHCUBHOCTHU II0 CEYEHHUIO ITydka. Mi3mepenue
pacxoAMMOCTH H3llydeHus .. VM3mepeHue noisipusanuy.
H3mepenune mapaMeTpoB pe30HATOpa - OTEPh, YCUIICHUS U

3G HEKTUBHOCTH, TAPAMETPOB TEPMUUECKOM JTUH3BI.

14 Tema 13 Bcero ayiuToOpHbIX 4acoB
VYrpaieHue napaMmeTpamu JJa3epHbIX My4KOB. Moy s 1 | 2 | 0
MapaMeTPOB JIA3EPHBIX IMYYKOB. DJIEKTPOONTHUKCKUE, Ownunaitn
MarHMTOONTUYECKUE, aKYCTOONITUUECKHE, ONTUKO- 0 0 0
MEXaHHUYECKHUE MOIYJIATOPHI. AMILTUTYTHAs U (pa3oBast
mMoaysiius . CkaHephl, IPOCTPAHHCTBEHHBIE MEPEKITIOYATENH,
¢bubTphI, peodpazoBarenu 4acToThl. [IpocTpancTBeHHBIE
MOJIYJISITOPHI CBETA, HAIIPABJIEHHBIE OTBETBUTEIH.

[TpeoOpasoBanue npoduieh azepHbix nydkoB. [lleiinepsl
15 Tema 14 Bcero ayutopHbIx 4acoB

Herayccossl myuku. [IoHsaTHE KBasurayccosa 1y4ka, €ro
napaMmeTpsl. becceneBsl yYky, UX MOJy4YE€HUE U IPUMEHEHUS.
[Tyukn Martse, napabonuueckue mydku, mydku Oypre-beccens

1 |2 [0
Ounnain
0 |0 |0

CokpallleHHbIe HAUMEHOBAHUSI OHJIAMH OIIINA:

Oo6o3na | [losiHOe HaMMeHOBaHME
YyeHue

2K DNEeKTPOHHBIN Kypc

I[IM [ToTHOTEKCTOBBIN MaTepual
I1JI [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HpI/I OCBOCHHUU lIaHHOﬁ JUCHUIIIIMHBI OCHOBHYIO POJIb MI'PAIOT ayJAUTOPHBIC 3aHATHA B BUC

J'IeKHI/Iﬁ N IPAKTHYCCKUX SaHﬂTI/II‘/'I, a TaKKE€ CaMOCTOATCIIbHaA pa60Ta CTYACHTOB, 3aKJIIOYArOMIasiCsa B

BBIINIOJIHCHU U JOMAIIHET'O 3a/IaHHA U ITIOBTOPCHUA PaHCC HpOﬁI{CHHOFO MaTcpHraia.

7. ®OH/J OHEHOYHBIX CPEJICTB

®OoHJ OLIEHOYHBIX CpCACTB 10 JUCHUIIIINHEC obecrieynuBaeT ITPOBECPKY OCBOCHHA IJIAHUPYCMBbBIX

pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETro,

pyOeXKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUILTNHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIICTCHIMSMH H (OpMaMH KOHTPOJII WX OCBOCHHS

MIpeACTaBJICHA B CJICIyIONIEH TabmuIie:



Komnerenuus HNupukaTopbl 0CBOCHHSA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

YK-1 3-VK-1 9, K1-8, K1-15
Y-VK-1 3, KH-8, K1-15
B-VK-1 3, KH-8, KU-15

YK-3 3-YK-3 3, KH-8, KU-15
V-VK-3 9, KU-8, KM1-15
B-VK-3 9, K1-8, K1-15

YK-6 3-YK-6 3, KH-8, KU-15
V-VK-6 9, K1-8, K1-15
B-VK-6 3, KH-8, KH-15

HIkanbl oeHKU 00pa3oBaTeILHbIX JOCTHKEHH I

[Ikama Ka)XA0ro KOHTPOJIBHOTO MEPOIPHUATHS JISKUT B mpenenax orT 0 10 yCTaHOBICHHOTO
MakKCUMAaJILHOT'O Oajuia BKIFOUHUTEILHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKAJIe W MIPEACTABISIET COO0N CyMMYy OaIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBITTOJTHECHUH
3aJlaHui B paMKax TEKYIIEro U MpOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTIINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO M IIPOYHO
YCBOWII MPOTPAaMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepuail MOHOTrpapuIeCKOi

JIMTEPATYPHI.
85-89 B O11eHKa «XOPOIII0» BBHICTABISICTCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IoMycKas

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[CHTy, €CJIM OH UMCECT
3HAHUA TOJIBKO OCHOBHOT'O MaTCpI/IaHa,
33— HO HE YCBOWJI €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€mMEOPUMETILHOY E HETOYHOCTH, HEJJOCTATOYHO MPaBUIIbHBIE
(hopMyITUPOBKH, HAPYIIEHUS
JIOFPI‘-ICCKOﬁ IIOCJIICOOBATCIBHOCTHU B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/Iaﬂa.

OLieHKa «HEY/I0BICTBOPHUTEIBHO
BBICTaBILSIETCS CTY/ICHTY, KOTOPBIN He
9 _ 3HAET 3HAYUTEIbHOU YacTH
Hwxe 60 F IpOrpaMMHOT0O MaTepuaa, J0MyCcKaeT
«HEYO0871eMBOPUMENLHOY

cyuiecTBeHHbIe ommoOKku. Kak npasuiio,
OLICHKA «HEYOBJICTBOPUTEIHEHO»
CTaBUTCA CTYJACHTaM, KOTOPLIC HC MOT'YT




MPOAOILKHUTE 00y4eHHe Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 10
COOTBETCTBYIOLICH AUCHHUIUINHE.

8.  YUYEBHO-METOJWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCHMUILINHEI

OCHOBHAS JIMTEPATVYPA:
1. D1 K 44 KBanToBast u ontuyeckas aiekrponuka : , Cankr-IlerepOypr: Jlanp, 2022

2. 621.37 X 69 JlazepHble pe30HATOPHI U pacpoCcTpoHEHUE MyUKoB. OCHOBBI, COBPEMEHHBIC TIOHATHUS
Y TIpuKJIagHbIe acnekTs : , Mocksa: JIMK Ilpecc, 2017

3. OU b 82 Jlazepsl: ycTpoicTBO U neiictBue : , Cankr-IlerepOypr: Jlans, 2022
4. 91 C 78 OcHosbl onTHkH : , Cankt-IletepOypr: Jlans, 2022

5. 537 3-43 Tlpunnumnsl na3epos : , O. 3sento, Cankr-IletepOypr [u ap.]: Jlans, 2008

JOITIOJIHUTEJIBHA S IMTEPATYPA:
1. DU b 95 JlazepHsbie pe3oHATOpHI : yuebHoe nocodbue, Mocksa: ®uzmatiut, 2004

2. OU T 70 Ontuyeckue MUKPOPE30HATOPHI C TUTAHTCKON JOOPOTHOCTBIO. : ydeOHoe mocodue,
Mockga: ®uzmariut, 2011

I[MTPOTPAMMHOE OBECITEYEHMUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIUU J1JIA CTYAEHTOB

[Ipu u3yuenuu kypca «JlazepHble MyYKH U PE30HATOPHD HEOOXOAUMO MOCTE KaXA0Ir0 3aHITUS
npopabareiBaTh MNPOMIEHHBIM MaTepHall, BBIMOIHATH JIOMAIlIHUE 3aJaHus. [ yCrnenHoro ocBOCHUs
Kypca HY>KHO MOHSTh MPUHIUI FeHEepaluy Jlazepa, METo bl (hOpMHUPOBAHHUSI JTa3E€PHBIX MyUYKOB KaK 3a
cueT mpujaHusi TpeOyeMbIX CBONCTB COOCTBEHHBIM THUIIAM KOJIEOaHHI PE30HATOPOB, TaK U 3a CHET
WCIOJIb30BAHUSI BHEPE30HATOPHBIX ONTHYECKUX 3JIEMEHTOB, XOpOILIO pa3duparbcs B BONpOCax,



CBSI3aHHBIX C OMNpPENEICHHEM IapaMeTPOB AJICKTPOMATHUTHOTO MO (YacToTa, MPOCTPAHCTBEHHAs
KOH(UTYpaIus, pacxoJuMOCTh TayCCOBBIX ITYyYKOB) B 3aBHCHMOCTH OT KOH(UTYpalUUd pe30HATOpa
TOTO JINOO UHOTO THIIA.

Cnava sK3aMeHa CBOJHTCS K OTBETY Ha BONPOCHI OmieToB. Kaxkplii OHWIIET CONEPKUT 1B
TEOPETUYECKHUX BOIMPOCca IO MmporpamMme kKypca. K sk3aMeHy TOMyCKarTCs CTYACHTHI, aTTECTOBAHHBIC
Mo JAByM paszzenaMm. ATTecTanus TIEpBOTO paslieia TPOBOAMTCSA [0 pe3yjbTaTaM HalUCAHUS
CTYZICHTaMH TECTa, BTOPOTO pa3Jielia — Ha OCHOBE OIIEHKH pedepara.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU IJI5 IPENOJABATEJEN

B kypce u3yuaroTcst cBOMCTBAa WM HPUHIMIIBI (POPMUPOBAHUS JIA3EPHBIX MYYKOB KaK 3a CUET
npugaHus TpeOyeMbIX CBOMCTB COOCTBEHHBIM THIAM KoOJeOaHWI pe30HAaTOpOB, TaK M 3a CYET
HCIIOJIb30BAHHA BHCPC30OHATOPHBIX OINTHYCCKUX OJOJICMCHTOB; MCTOAbI HU3MCPCHUA IIapaMCTPOB
JJA3CPHBIX IYYKOB W  YIHOPABJICHUA HMHU, q)HSI/IquKI/Ie NpUHOUIIBI W METOJAbI pCain3aluu
MOJIOKUTENIbHOM OOpaTHOM CBS3M B ONTHMYECKMX KBAHTOBBIX T'eHEPATOpax, a TaKXkKe CBOICTBa
COOCTBEHHBIX TUIIOB KOJE€OaHUH IEKTPOMArHUTHOTO ITOJIS B HUX.

Ha ocHoBe 00UIMX 3aKOHOB MPOXO’KACHHSI KOTEPEHTHBIX CBETOBBIX ITyYKOB Yepe3 ONTHYECKHE
CHCTEMBl HAJ0 PAacCMOTpPETh Mpolecchl (OPMUPOBAHUS KOTEPEHTHOTO H3IY4YEHHS B ONTHYECKHUX
pe30HaTOpax pazIMYHOrO THUIA; MPOAHAIU3UPOBAHATH (AKTOPHI, OMPEEIAIONINE TPOCTPAHCTBEHHYIO
CTPYKTYpY Ja3epHOTO M3Iy4EHUs; JaTh PEKOMEHAIMU 110 BEIOOpPY THIA M TapaMETPOB PE30HATOPOB;
NPUBCCTHU CBCACHUSA O PA3JIMYHBIX MCTOAAX BO3H€ﬁCTBHH Ha XapaKTCPUCTHKU HUIJIYUCHHSA IMYTEM
BHUJOM3MCHCHHA PE30HATOPOB U BHECCHUA B HUX OOMNOJHHUTCIBHBIX 3JICMCHTOB. OCHOBHOE BHHUMAaHHE
HaJ0 yAEIUTh Coco0aM MOBBILIEHHS MPOCTPAHCTBEHHON KOI€PEHTHOCTH M3IYUYEHHS] U YMEHBIICHUS
€ro pacxoIUMOCTH.

Hapsimy ¢ 7AMHEHHBIMH M KOJBLEBBIMH PE30HATOPAMHU CJIEAYeT PAacCMObPETh PE30HATOPEI
BOJHOBOJHOTO THIA, pPE30HATOPHl C PACHpENCICHHON OOpaTHOW CBSA3BIO, OPArTOBCKUMH
OTpaXKaTeNsIMH, MUKPOPE30HATOPBI, PE30HATOPHI C HECKOJIbKUMM AaKTUBHBIMHU 3JEMEHTaMH, C
BHYTPCHHUMH ONTUYCCKHUMHU, B TOM YUCJIC U HEJIMHEHHBIMH 3JIIEMECHTAMM.

HOCHGI[HI/IG 3aHATUA CICAYCT NOCBATUTL HCTAYCCOBBIM ITYyUKaM U UX IIPUMCHCHUAM.

HpI/I npenoaaBaH AAaHHOI'O KypcCa HCO6XOI[I/IMO AKINCHTHUPOBATb BHUMAHHEC CTYACHTOB Ha
TOM, KaKk B 3aBHCHMOCTH OT TapaMETPOB pE30HATOpa MEHSIOTCS CBOWCTBA TeHEPHUPYEMBIX
AJNIEKTPOMArHUTHBIX MOJEeH — MPOCTpaHCTBEHHAs] KOH(MUTrypaus MoJsi, CIeKTPaJIbHbIM COCTaB MO,
PacXxoANMOCTh, BO3MOXXHOCTh WJIM HEBO3MOKHOCTh HAJIWYHS CTAIIMOHAPHBIX TOJIEH B pe30HATOpE U T.
1.

CamocrosTenbHas paboTa CTYACHTOB HEOOXOMMa Ul BEIPAOOTKH Y HUX YMEHHUS IPUMEHEHHS
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUHU IS pellleHHs MPAKTUUYECKUX 3a7a4, TAKMX KaK yMEHHUE BbIOpaTh
ONTUMAJIbHBIA ONTUYECKUN PE30HATOP Ul PELICHUS KOHKPETHOM 3aladd, pacCyuTaTh IapaMeTpbl
pe3oHaTopa, MCXOAS M3 MOTPEOHOCTH B ONPEACTCHHBIX CBOMCTBAX IydYKa JIA3€PHOTO H3ITyYCHHS,
OTIPENIeNIUTh CHOco0 (HOPMHUPOBAHMS JIA3EPHOTO ITyYKa C 3aJaHHBIMH CBOWCTBAMH, W3MEPHTH €ro
napaMeTphl.

ABTOpP(BI):



Yupukos Cepreit Hukonaesuy, k.().-M.H., TOLEHT

Penenzent(ni):
[Terposckuii B.H.



