MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
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BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA JIABEPHOU ®MU3UKU
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

I'EHEPALIVA U YCUJIEHUE KOPOTKUX JIASEPHBIX UMITYJIBCOB

Hamnpasnenue noaroroBku [1] 12.04.05 Jla3epHast TEXHUKA U J1a3€pHbIE TEXHOJIOTUU
(cerManbHOCTD)
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AHHOTAIUA

B kypce uzydarorcs COBpeMEHHBIE METO/bl MOILYJSALUU TOOPOTHOCTH PE3OHATOPOB JIA3E€POB.
PaccmarpuBaroTcst pa3nuuHble criocoObl yrpasieHus (OpMON U CIIEKTPOM T€HEPUPYEMBIX UMITYJIBCOB.
Ocoboe BHMMaHHUE yJenseTcsi reHepaTopaM (HEMTOCEKYHIHBIX HMITYJbCOB M WX TNPHUMEHEHUSM B
ONTUYECKUX CTAHAAPTAX YACTOTHI, SKCIEPUMEHTAX 10 CIIEKTPOCKOIIMH CBEPXBBICOKOIO pa3pellEHUs, B
TexHosoruu U T.1. [lopoOGHO paccMaTpuBarOTCsS HEIMHEWHO ONTHYECKHE METOJbl MpeoO0pa3oBaHMs
YaCTOThI JIA3€PHOr0 M3iydeHHs. M3ydaroTcsi crnocoObl M3MEpEeHUs AIUTEIbHOCTH (PEMTOCEKYHIHBIX
Ja3€pHBIX UMITYJIbCOB, a TAKXKE METO/Ibl BOCCTAHOBJIEHUS UX aMIUTUTYAbI U (a3bl.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

Ilenpr0 M3ydeHUs NUCLUILUIMHBI «l'€Hepanus U YCUIIEHHE KOPOTKHMX JIA3€PHBIX HMMITYJIbCOBY
ABIsieTcs (DOPMUPOBAHHE Y MAaruCTPAHTOB HABBIKOB, HEOOXOAWMBIX ISl YCICIIHOW HAy4YHOW W
npoeCCUOHATTLHON JeSITEIbHOCTH B 001acTH (U3UKKM MOIIHBIX JIa3epoB. MeETOABl yIpaBIICHUS
BPEMEHHBIMU U CHEKTPAJbHBIMU XapaKTEPUCTHUKAMHU T'€HEpPUpPYEMbIX MUMIYIbcOB. IIpeobpasoBanue
YaCTOTBHI JIA3EPHOI'0 U3JIyYEHHUs IIPU KBAJAPATUYHBIX HEJIUHEHHBIX IIPOLIECCaX U B TOM YHCIIE T€HEPALIUs
BBICHIIMX TapMOHMK.. MeTOoAbl M3MEpEeHHUs JUIMTENIbHOCTH, aMIUIUTYAbl U (a3bl (PeMTOCEeKyHIHBIX
Ja3epHBIX HMIYIbCcOB. Jlyalu3M BOJHA — YacTHLla B IPUMEHEHMH K (OTOHY M KBaHTOBas

Kpurnrorpadusi.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JMcuyIuIMHa JIOTHYECKU U CONEP/KATENbHO-METOAUYECKH CBA3aHA CO CIEAYIOIUMU pa3ieaaMu
(GU3MKKM: ONTUKA, HEJIMHEHHAs ONTHKA, CHEKTPOCKOIHS, B TOM YHCIIE CBEPXBBICOKOI'O pa3pelleHus,
¢u3nka TBEPAOTO Teja, B3aMMOIEHCTBHE U3IYYEHUS C BELIECTBOM, JIa3€PHBIN TEPMOSIEPHBIN CUHTES,
Ja3epHas Iia3Ma, CBEPXCHIIbHbIE AJIEKTPOMArHuTHbBIE MOl M OOHApYyKeHHEe HeNnHEHHbIX 3(h()eKToB B
KBaHTOBOM JJIEKTPOJUHAMUKE, T€HEpalus U YCKOPEHUE 3apsHKEHHBIX YacTHULl, XpaHEHHUeE, Iepeaada u
ob0paboTka HH(popMaMK, HWH(POPMALMOHHBIE TEXHOJOTHH, W3MEPHUTEIbHbIE CHCTEMbl, KBAHTOBAs
Kpunrorpadus, TeXHOJIOIHYecKHe MPUMEHEHHUs JI1a3epoB U T.[.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(WH) o0menpodecCHoHaTbHbIE KOMITETCHITHH

KOI{ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W oOBekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBHON eI TEIbHOCTHU

3agaua O0beKT HiIn Koa n HaumeHoBaHue Kox u HaumeHoBaHMe

npogecCHOHAIBHOM 00J1acTh 3HAHUSA npo¢ecCHOHATLHOU HHAUKATOPA

nesareabHocTu (3I11) KOMIIeTEHIIMH; JOCTHKEHHUA
OcHoBanne npogeccuoHaIbLHOIM
(mpodeccuoHANBHBIN KOMIIeTEHIIUH

cranaapt-IIC, ananu3




ONbITA)

HAaY4YHO-UCCJIEN0BATEIbCKUMN

dhopmyaupoBaHue
3aJ1a4M U IJIaHa
HAy4YHOTO
HCCIIEe0BaHUS B
o0ractu n1a3epHoOi
(U3HUKY, TEXHUKHU
Ja3epHBIX TEXHOJOTUMN
Ha OCHOBE MPOBEJICHUS
oubnmorpaduaeckoit
paboThI ¢ IPUMEHEHUEM
COBpPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI;
IIOCTPOCHHE
MaTeMaTHYeCKHUX
MojieIel 0ObEKTOB
UCCIIeIOBaHMs, BBIOOD
JIITOPUTMa PEIICHUS
3a/1a4uM; TEOPETUUECKUE
1 DKCIIEPUMEHTAIHHBIC
UCCJIETIOBAHMUSI B
obmact pu3uKH
J1a3epoB,
B3aUMOJICVCTBUS
JIa3€PHOT0 U3IYYEHHUS C
BELIECTBOM, JIa3€pHBIX
TEXHOJIOTHI;
pa3paboTKa METOJI0B
Ta3epHON AMArHOCTUKH
cpen 1 0ObEKTOB,
Ta3epHBIX
MEUITHHCKIX
TEXHOJIOTHI U
TEXHOJIOTUI 00paboTKHN
MaTepuasos;
ONITUYECKUX
MH(OPMALIMOHHBIX
TEXHOJIOTHI;
pa3paboTKa Jia3epHbIX
npuOoOpoB U
TEXHOJOTHYECKHUX
CUCTEM Pa3IMYHOTO
Ha3HAYCHHUS
MIPOBEICHUE
ONTUYECKUX,
(boTOMETpUYECKUX,
ANEKTPUUIECKUX
U3MepeHuil ¢ BHIOOpOM
TEXHUYECKUX CPEJCTB U
00paboTKOM

MPOIIECCHI
B3aHUMOJICHCTBU
JIa3epHOTO
W3JIYYEHUS C
BEIIECTBOM,
BKJIOYas
OMOJIOrMYECKHUE
0OBEKTHI; JIa3epHbIC
MPUOOPHI, CHCTEMBI U
TEXHOJOTHH
pa3IMYHOTO
Ha3HAYCHMS;
MPOIIECCHI
reHepaIuu,
yCHUJICHUS,
MOTYJISIIIHH,
pacrpocTpaHeHUs U
JETCKTUPOBAHUS
JIa3epHOTO
M3ITYYCHUS;
JJIeMeHTHas 0a3a
JA3€pPHON TEXHUKH,
TEXHOJIOTHH U
CUCTEM YIPaBICHUS
Y TpaHCIIOpTa
JIa3epHOTO
W3ITy4eHUS;
MaTeMaTUYECKUE
MOJIETIU 00OBEKTOB
HCCIICOBAHYS;
METO/IbI Ta3epPHO-
(buzmyecKux
U3MEPEHUN

ITK-1.2 [1] - ciocoben
WCII0JIb30BaTh 3HAHUS
OCHOB TEOPUH
PE30HaHCHOI'O
B3aUMOJCUCTBUA
W3JIY4EHHS C BEIIECTBOM;
TEOPUU KBAHTOBBIX
YCUJIUTENIEN U
reHepaToOpOB, METOJIOB
CO3/IaHUs U YCUJICHUS
KOPOTKHX JIa3epHBIX
HMITYJIbCOB B CBOEH
MPaKTUYECKOMN

e TeTbHOCTH;

Ocnoeanue:
[TpodeccnonanpHbIM
crangapt: 29.004

3-I1K-1.2[1] - 3uarsb:
OCHOBBI TEOPUH
PE30HAHCHOTO
B3aUMOJICVCTBUS
U3JTyYCHHUS C
BEILECTBOM; TCOPUH
KBaHTOBBIX YCHIIUTEICH
U TEHEPATOPOB, METO/IBI
CO3JIaHUS M YCUIICHHS
KOPOTKHX JTa3€PHBIX
UMITYJIBCOB
V-TIK-1.2[1] - Y™meTb:
OIUCHIBATH TPOIECCHI,
HPOKCXOIAIINE ITPH
YCUJICHHH U TCHEPAIUH
JIa3€PHOTO MU3JTYYCHHS. ;
B-TIK-1.2[1] - BnangeTs:
METOJIaMH OI[CHKH
apameTpOB Ja3epHOTO
U3JTydCHHUS




pE3yNIbTaTOB;
odopmIleHHE OTYETOB,
cTareii, pedepaToB Ha
0a3e COBpEMEHHBIX
CpEICTB
pelaKTUPOBAHUS U
Me4YaTy B COOTBETCTBUU
C YCTaHOBJIEHHBIMU
TpeOOBaHUSIMHU
bopmynupoBanue
3aJlauM U IUIaHa
HAYYHOTO
UCCIIEIOBAHMUSI B
00J1acTH Ja3epHOM
(bU3UKH, TEXHUKH U
JIa3€PHBIX TEXHOJIOTHI
Ha OCHOBE MPOBEACHUS
oubnmorpaduyeckoit
paboThI ¢ MpUMEHEHUEM
COBPEMEHHBIX
UH(OPMALIMOHHBIX
TEXHOJIOTHIL;
MIOCTPOCHHE
MaTeMaTHYECKUX
Mojiesie 00bEeKTOB

U CCIIEI0OBaHMs, BBIOOD
QJITOPUTMA PEIICHUS
3aJ]au; TEOPETHIECKUE
U 3KCTIEPUMEHTAJIbHBIE
WCCIIC/IOBAaHHS B
obnact puU3NKH
Ja3epos,
B3aUMO/JIEHCTBUS
Ja3epHOTO U3ITYUYEHUS C
BEIIECTBOM, JIa3€PHBIX
TEXHOJIOTHI;
pa3paboTka METO/10B
JIa3epHOMN TUArHOCTUKH
cpel 1 00bEKTOB,
Ja3epHBIX
MEIUITUHCKUX
TEXHOJIOTHI 1
TEXHOJIOTUIT 00paboTKH
MaTepHaloB;
OINTUYECKUX
MH(OPMAaLIMOHHBIX
TEXHOJIOTHI;
pa3paboTKa JTa3epHBIX
npubOpoB U
TEXHOJIOTUIECKUX
CHCTEM pa3IMyHOI0
Ha3HAYCHUS

MPOIIECCHI
B3aUMOJCUCTBU
J1a3epHOTO
M3JTY4YCHUS C
BCIIECTBOM,
BKJIFOYas
OHOJIOrHYECKHUE
00BEKTHI; JTa3epHBIC
pUOOPHI, CHCTEMBI U
TEXHOJIOTHH
pa3IuYHOTO
Ha3HAYEHMUS,
MIPOIIECCHI
reHEepaInH,
YCHIICHUS,
MOJYJISALINH,
pacrpocTpaHeHus u
JNETEKTUPOBAHUS
JIa3epHOTO
W3ITy4eHUS;
DJIEeMEHTHas 0a3za
Ta3epHON TEXHUKH,
TEXHOJIOTHI 1
CUCTEM YIpaBICHUS
Y TpaHCIIOpTa
JIa3epHOT0
W3ITyYCHUS;
MaTeMaTUYECKHe
MOJieI OOBEKTOB
HCCIIeIOBAHUS,
METO/IbI JIA3€PHO-
(buznuecKux
N3MEPEHUIN

ITK-1.4 [1] - cnocoben
CTaBHUTh
IKCIIEPUMEHTAIILHBIC
3aJ1a4i ¥ MPOBOIUTH
IKCIIEPUMEHTAILHBIC
WCCIIeIOBaHMs B 00acTH
B3aUMOJICVCTBHUS
W3IYyYCHUS C BELIECTBOM,
JIA3€PHON TUArHOCTUKH U
JIa3ePHBIX TEXHOJIOTHI;
MPUMEHSATh
COBPEMECHHBIC CPE/ICTBA
U3MEPEHUH, CPEICTBA
yIpaBJICHUS
HKCIEPUMEHTOM, cO0pa 1
00pabOTKU JTaHHBIX

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 29.004

3-T1K-1.4[1] - 3uars:
OCHOBHBIE METO/IbI
AKCIIEPUMEHTATBLHBIX
HUCCIEN0BaHUNU C
MPUMECHEHHUEM J1a3€POB,
METO/IbI cOOpa 1
00paboTKM JaHHBIX;
V-IIK-1.4[1] - Y™meTb:
CTaBUTh
SKCIIEPUMEHTAJIbHbIC
3aJ1a4¥ U IPOBOMTH
SKCIIEPUMEHTAaJIbHbIC
WCCJICJIOBAHMSI B
obnactu
B3aUMOJICVCTBHUS
U3ITyYEHUS C
BEILECTBOM, JIA3EPHOU
JTUATHOCTHKHU U
JIa3€pPHBIX TEXHOJIOTHIA;
MPUMEHSITh
COBpPEMEHHBIE CPEICTBA
U3MEpEeHUil, cpeicTBa
yIpaBiIeHUs
HKCIEPUMEHTOM, cOOpa
1 00pabOTKU JTaHHBIX;
B-TIK-1.4[1] - Branets:
HABBIKAMU TIPOBEICHUS
AKCIIEPUMEHTAIbHBIX
HCCJIEI0BAHNM B
00J1aCcTH J1a3epHOit
(GU3HKY U Ja3epHBIX
TEXHOJIOTHH,
MIPUMCHCHHUS
COBPEMEHHBIX CPEJICTB
U3MEPEHUI




MPOBE/ICHUE
ONTUYECKUX,
(OTOMETPHUYECKUX,
ANMEKTPUIECKUX
W3MEPEHUH ¢ BEIOOpOM
TEXHUYECKHUX CPEJCTB H
00paboTKoi
pe3yIbTaTOB;
oopmieHHE OTYETOB,
crareid, pedepaToB Ha
0a3e COBpEMEHHBIX
CpeAcTB
pEeaKTUPOBAHUS U
MeYaT B COOTBETCTBUU
C YCTaHOBJICHHBIMHU

TpeOOBaHUSIMU

bopmyupoBaHue MIPOIIECCHI ITK-1 [1] - cnocoben 3-T1K-1[1] - 3uath:
3aja4M U IJIaHa B3aUMOJIEHCTBHS BBIOMpATh ONTHMAJBHBIA ~ OCHOBHBIE METO/IBI
HAYYHOT'O JIa3epHOTO METOJ ¥ pa3pabaThiBaTh  HCCIICAOBAHUIN
UCCIIEOBAHMS B U3JTyYEHHS C IPOTPaMMBbI JIa3€PHBIX MPHOOPOB,
00J1aCTH J1a3epHOI BEIIIECTBOM, IKCIIEPUMEHTATBbHBIX CHCTEM, KOMIUIEKCOB 1
(HU3MKY, TEXHUKH BKJIFOYas WCCIIEIOBAHMIA JIA3EPHBIX ~ TEXHOJIOTHIA;
Ja3epPHBIX TEXHOJIOTHIA | OMOJIOTHYECKHE puOOpOB, CHCTEM, HUCTOYHHMKH U

Ha OCHOBE IIPOBEJECHUST  OOBEKTHI; JIA3€PHBIE  KOMIUIEKCOB H NPUEMHUKH
oubmuorpaduyeckoit npUOOPBI, CHCTEMbI U TEXHOJIOTHIA; TIPOBOJUTH = ONTHYECKOTO

paboThI C IPUMEHEHHEM = TEXHOJIOTHUH OIITHYECKHE, U3JTyYCHHS;
COBPEMEHHBIX Pa3IUYHOrO dboTomeTpruecKre 1 3IIEMEHTHYIO 0a3y
HH(POPMAIIMOHHBIX Ha3HAYECHUS; DIIEKTPUIECKHUE JIa3ePHOM TEXHHUKH,
TEXHOJIOTHH; MIPOIIECCHI HU3MEpEHHS C BEIOOPOM 00J1aCTH TPUMEHCHUS
MOCTPOCHHUE reHeparuy, HEOOXOJMMBIX JIa3€PHOM TEXHUKH U
MaTeMaTHYECKUX YCHIICHHUSI, TEXHHUYECKHUX CPEJCTB M JIa3€PHBIX TEXHOJIOTHIA;
Mojeliel 00bEKTOB MOYJISIIIAH, 00paboTKOi ;

UCCIICIOBaHMsI, BBIOOD ~ PACHpPOCTPAHEHUS U TMOJYYSHHBIX V-IIK-1[1] - YmerTs:
aJITOPUTMAa PEIICHHUS JIETEKTHPOBAHHSI PE3yIbTaToB BBIOMPATh

3a71a4M; TCOPETHUYECKUE | JIa3€PHOTO HEOOXOIMMbIE

1 OKCIIEpUMEHTAIIBHBIE = W3JIyYEHHS, OcHosanue: TEXHUYIECKHE CPEICTBA
UCCIIEIOBAHMS B aIeMeHTHas 6a3a IMpodeccroHambHbIH JUTS TIPOBEICHUSI

o0nactu (HpU3NKU
J1a3epoB,
B3aUMOJICHCTBHUS
JIA3epHOTO U3JIYYEHHUS C
BEIIIECTBOM, JIa3€PHBIX
TEXHOJIOTHI;
pa3paboTKa METO/I0B
JIa3epHOM AMArHOCTUKH
cpen 1 0ObEKTOB,
JIa3epHBIX
MEIUITHHCKIX
TEXHOJIOTHH U
TEXHOJIOTHI1 00paboTKH
MaTepuaios;
ONITHYECKUX

JIa3€pHON TEXHUKH,
TEXHOJIOTUI 1
CUCTEM YTIPaBIICHUS
U TpaHCIopTa
JIa3€pHOTO
W3IIY4YEeHUS;
MaTeMaTU4eCKHe
MOJIETIU 0OBEKTOB
HCCIICOBAHUS;
METO/bI JJa3€pHO-
buzmyecKkux
U3MEPEHUIN

crangapt: 29.004

OITHYECKHX,
boToMeTpHUECKUX U
AIIEKTPHUYECKUX
U3MEPEHU;
00pabaThiBaTh
NOJTy4eHHBIC
IKCIIEPUMEHTAIbHBIC
pe3yNbTaTH
B-TIK-1[1] - Bnagets:
HaBBIKAMH TIPOBEICHUS
OINTHYECKHUX,
(boToMeTpHUECKUX U
AIIEKTPHYECKUX
u3MepeHuit, 00paboTku
IKCIIEPUMEHTATBHBIX




WH(pOPMaAITMOHHBIX
TEXHOJIOTHI;
pa3paboTKa JIa3epHbIX
npubOpoB U
TEXHOJIOTUIECKUX
CHCTEM pa3IMYHOIr0
Ha3HAYCHUS
MIpOBE/ICHUE
OINITUYECKUX,
(boTOMETpHUECKUX,
AIIEKTPHYECKUX
M3MEpEeHU# ¢ BEIOOpOM
TEXHUYECKHUX CPEIICTB U
00paboTKOA
pe3yIbTaTOB;
odopmIIeHHE OTYETOB,
crareii, pedeparoB Ha
0a3e COBpEMEHHBIX
Cpe/ACTB
pelaKTUPOBAHUS U
MeYaTH B COOTBETCTBUU
C YCTaHOBJICHHBIMHU
TpeOOBaHUSIMHU

IIPOEKTHO-KOHCTPYKTOPCKUI

TaHHBIX

aHaJIU3 COCTOSHUS
Hay4HO TEXHUYECKOHN
poOJIEMBI,
COCTaBJICHHE
TEXHUYECKOT 0 3aJaHuS;
MIOCTaHOBKA LIEIH U
3aJja4 MPOEKTUPOBAHUS
JIa3epHON TEXHUKH U
JIa3€PHBIX TEXHOJIOTUI
Ha OCHOBE MoJd0pa u
U3Y4YEHHUS
JTUTEPATYPHBIX U
MATEHTHBIX
HUCTOYHUKOB;
pa3paboTka
(GYHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
JIa3€pHON TEXHUKH U
JIa3€pPHBIX TEXHOJIOTUI
C OIpeNeIeHUEM UX
buznuecKux
MPUHIIUIIOB JICUCTBUA,
CTPYKTYp H
YCTaHOBJIEHUEM
TEXHUYECKUX
TpeboBaHUM Ha
OT/eNbHbIE OJOKU U
AJIEMEHTHI;

JlazepHbie mpuOOPHI,
CHCTEMEI U
TEXHOJIOTHH
pa3IuYHOTO
HazHAYEeHHS,
DJIEeMEHTHas 0a3za
JIa3epHON TEXHUKH,
TEXHOJIOTHH, CUCTEM
YIpaBJICHUS U
TpaHCcIopTa
JIa3epHOT0
W3ITyYeHUS

ITK-3 [1] - cocoben
pa3pabarsiBaTh
(GyHKIIMOHATIbHBIC U
CTPYKTYPHBIE CXEMBI
puOOPOB U CHCTEM
JIa3€pHON TEXHUKH C
OnpesIeJICHUEM UX
(U3HYECKUX PUHITUTIOB
NeNCTBHS, CTPYKTYPHO-
JIOTUYECKUX CBSI3€H M
YCTaHOBJICHHEM
TEXHHYECKUX
TpeOoBaHUIl Ha
OTJIeTIbHbIE OJIOKU U
AIIEMEHTBI

OcHosanue:
[TpodeccuonanpHbIM
cranzaapt: 40.011

3-T1K-3[1] - 3uath:
¢u3nyecKue NPUHIUIBI
JeicTBUS MpUOOPOB U
CHCTEM JIa3epHOU
TEeXHHKH, ;
V-TIK-3[1] - YmeTb:
IPOBOJIUTH
CPaBHUTEbHBIN aHAIIN3
U3/IeNnii-aHalorOB;
dbopmynupoBaTh
TEXHUUYECKHE
TpeOOBaHUs Ha
OTJeNbHbIE OJIOKH,
Y3JIbI ¥ DJIEMEHTBI
nprOOPOB U CUCTEM
JIa3€pPHOMN TEXHUKH;
pa3pabaTsIBaTh U
HCCJIEIOBATh HOBBIE
CHOCOOBI ¥ PUHIIMITBI
(G YHKIIMOHUPOBAHUS
npuOOPOB U CUCTEM
JIa3€pHON TEXHUKH |
B-T1K-3[1] - Bnanets:
METOJIaMH aHaJu3a u
pacuera 0’KUIaeMBbIX
apaMeTpoB
pas3pabaTbIBaeMbIX
MPUOOPOB U CUCTEM




MIPOCKTUPOBAHUE U
KOHCTPYHPOBaHUE
JIa3epHBIX MPUOOPOB,
CHCTEM, KOMIIJIEKCOB 1
TEXHOJIOTHH C
HCIIOJIb30BaHUEM
CpeICTB
KOMITBIOTEPHOTO
MIPOCKTUPOBAHMUS,
MIPOBECHUEM
MIPOCKTHBIX PACYETOB U
TEXHUKO-
9KOHOMHYECKOI'O
000CHOBaAHUS.

4. CTPYKTYPA U COJAEPKAHUE YUEFHON JUCIATLIINHBI

JIa3epHON TEXHUKH.

Paznenbr yueOHOM TUCIMITIMHEL, UX 00BEM, CPOKU M3YYEeHUS U (POPMBI KOHTPOJIS:

Ne HaumeHoBanue
pasaeJia yueOHOM
JUCIHHUILINHBI

IL.II

Henean

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.

O0s13aT. TeKyui

KOHTPOJIb ((popma*,

HeJeJIs)

MakcnMaJdbHBIN

0aJui 3a pasgena™*

pazaesa (popma*,

ATTecTan s
HeJeJs)

Nuaukaropsl
OCBOEHUS
KOMIIeTEeHIIUN

2 Cemecmp

1 YacTtp 1

8/8/0

N
(6]

K

1
oo

3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-11K-1.4,
V-TIK-1.4,
B-IIK-1.4,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T1K-3,
V-TIK-3,
B-T1K-3

2 YacTtb 2

9-15

7/7/0

25

KH-15

3-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-11K-1.4,
V-TIK-1.4,
B-IIK-1.4,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T1K-3,
V-IIK-3,
B-T1K-3

Hmoezo 3a 2 Cemecmp

15/15/0

50




KonTpoJsbHble
MepOoNnpHUSITHSA
Cemectp

3a

2

50

6] 3-T11K-1.2,

V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.4,
V-1IK-1.4,
B-TIK-1.4,
3-1IK-1,
V-TIK-1,
B-IIK-1,
3-T11K-3,
V-IIK-3,
B-T1K-3

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmma MakcHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(wn) sK3aMeH

CoxpamieHne HauMEHOBaHUH (POPM TEKYIIET0 KOHTPOJIS M aTTECTALUH Pa3eiIoB:

Oo0o3nauenne | [loiHOe HAaMMEeHOBaHUe
KN KoHTpoJIb 110 uToram
€] DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
2 Cemecmp 15 15 0
1-8 Yacts 1 8 8 0
1 Tema 1 Bcero aynuropHbIx yacoB
BBonHoe 3ansaTHE 1 1 [0
Omnunaiin
0 I [0
2 Tema 2 Bcero aynutopHsix 4acos
BBenenne. XapakTepucTHUECKHE HUHTEHCUBHOCTH JIA3EpHOTO 1 | 1 | 0
nu3nyyeHus. Tpebyemble mapaMeTpsl J1a3€pHOTO U3IYyUEHUS Omnunaiin
111 HaOJIIOI€HUS Pa3IMYHBIX HEIHHEHHBIX MTPOIECCOB. 0 | 0 | 0
3-5 Tema 3 Bcero ayauTopHBIX 4acoB
MeToasl MOIYNSALUUA JAOOPOTHOCTH PE30HATOPOB Ja3€POB. 3 ] 3 ’ 0
3axBar Q-MOIYJIMPOBAHHOIO JIa3e€pa BHEIIIHUM CUTHAJIOM. Owuaita
Cunxponusanus Q — MOIyJIMPOBAHHBIX Ja3€POB. 0 ‘ 0 ‘ 0
6-8 Tema 4 Bcero aynutopHsIx 4acoB
MHOronpoxoAHble YCHIMTEIN MOIIHBIX JIA3€PHBIX CUCTEM A | 3 \ 3 \ 0
uccnenoBanuii o JITC ( mazepHbIi TEpMOSIIEPHBIN CHHTES ). Omnutaiin
N3nydenne oCUUIMPYIOMIIIETO JUITOMS TP TAPMOHUYECKOM | O 0 0
Y HETApMOHUYECKOM JIBHKEHUH. | eHepaus BbICIINX
TapMOHMK JIa3€pHOT0 M3JIy4EHUSI.
9-15 Yacrtp 2 7 7 0
9-10 Tema 5 Bcero ayauTopHBIX 9acoB
I'enepanus BTOpoil rapMOHMKH JIa3€pPHOTO U3JIY4YEHHUS; 2 ] 2 ’ 0
reHepanusi CyMMapHON U Pa3HOCTHOM YacTOTHI. Ounaiin




[Tapamerpuueckas reHepanys U yCUiIeHUe cBera. BiusHue
JTUCTIEPCUU cpeibl Ha 3P PEeKTHBHOCTH MPeoOpa3oBaHUs
M3IY4YEHUs TIPU HETMHEHHBIX Mpoleccax. Y cioBue (a3oBoro

CUHXPOHHU3MA

11-12 | rema 6 Bcero aynutopasix yacos
DddexkTruBHOE 3HAYCHUE KBAIPATUIHOM HETMHEWHOMN 2 | 2 | 0
BOCIIPUMMYHUBOCTH CPEIIBI — YUET peaibHOU CTPYKTYpbI Omutaiin
HEJIMHEHHOTO KpucTasuia. Kpucranmisl ¢ peryisipHoit 0 0 0
JOMEHHOU CTPYKTYpOH.

Koppensimonnbie MeTO1bI U3MEPEHUS JUIUTEIHLHOCTH
(eMTOCeKyHIHBIX JTa3epHBIX HUMITYIHCOB

13-14 | tema?7 Bcero aynutopasix yacos
MeToapl BOCCTAaHOBJICHUS aMIUTUTY/IbI U (pa3bl 2 | 2 | 0
(eMTOCeKyHIHBIX UMITYJIBCOB: METOJIBI CAMOCPABHEHUS Omnuaitn
(FROG, MIIPS), meToasl co crieKTpalibHOI uHTepdepeHuuein | 0 0 0
(SPIDER, PROUD).

15 Tema 8 Bcero ayauTopHbIX 4acoB
Jlyanu3Mm BOJIHA — YaCTHUIIA. DKCIIEPUMEHTBI C OJUHOUYHBIMU 1 ‘ 1 ‘ 0
¢dotonamu: onbIT FOHTra, anTHKOppeENsLus (OTOHOB, OIBIT Omnunaiin
Bbpayna — TBucca, uarephepomerp Maxa — Llenaepa; reopus 0 0 0

“3aroBopa’’; OTJIOKEHHBIN BBIOOD.

COKpaH_IeHHBIC HAaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuansl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC VM HTEepaKTUBHBIN CalT

JIEKIUA M CEMHHApOB, a TaKKe

OBPA3OBATEJIBHBIE TEXHOJIOI'MU

HpI/I OCBOCHHUH JIaHHOﬁ JUCHUIINIMHBI OCHOBHYIO POJIb UI'PAIOT AYAUTOPHBLIC 3aHATHUSA B BUIC
COBPEMCHHBIC KOMIIBIOTECPHBIC TCEXHOJIOTHHM W CaMOCTOATCIIbHAsA

pa60Ta CTYACHTOB, 3aK/IIOYAaromassCA B BBIIOJHCHHUU JOMAIIHCTO 3aJaHus, IIOBTOPCHUA PaHEC
HpOﬁHeHHOFO MaTrcpuraia.

®OH/JI OHEHOYHbLIX CPEACTB

DoHJ OLIEHOYHBIX CpCACTB IO JUCHUIIIINHEC obecreynBaeT IMPOBECPKY OCBOCHUS IIAHUPYCMbIX

pe3ynbTaToB 00yueHus: (KOMIETEHIHMH M MX HWHIMKATOPOB) MOCPENCTBOM MEPONPUSTUN TEKYIIEro,

pPyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS TT0 JUCITUTUTHHE.




CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
NpeCTaBJIeHa B CleAyIoIel Tadnuie:

KOMlIeTeHIII/IH I/IH)II/IKaTOPBI OCBOCHUA ATTeCTaII]/IOHH()e MeponpnﬂTne
(KII 1)

TK-1 3-TTK-1 D, KU-8, KU-15
V-TIK-1 D, KU-8, KU-15
B-TIK-1 D, KU-8, KU-15

TK-1.2 3-1TK-1.2 D, KU-8, KU-15
V-TIK-1.2 D, KU-8, KU-15
B-TIK-1.2 N, KU-8, KU-15

K-1.4 3-1K-1.4 D, KU-8, KU-15
V-IIK-1.4 N, K-8, K1-15
B-TIK-1.4 D, KU-8, KU-15

TK-3 3-11K-3 D, KU-8, KU-15
V-ITK-3 N, K-8, KU-15
B-TIK-3 D, KU-8, KU-15

HIxaabl oeHKU 00pa30BaTeIbLHBIX JOCTUKEHH I

[[Ixana xKa»a0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJILHOTO Oajuia BKIIOUMTEIHLHO. MITOroBas arrecramus 0 JUCHUIUIAHE orieHuBaercs mo 100-
OayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU

3a/IaHUM B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamioB

OreHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

TpeGoBanus K ypOBHIO OCBOSHUIO
y4eOHOM TUCITUTLINHEI

90-100

5 — «omauunoy A

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIIE,
MIOCJIE/IOBATENILHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepual
MOHOTPa(UIECKOH JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPAO 3HAET MaTepHall, TpaMOTHO U
10 CYLIECTBY M3JIaraeT €ro, He JOIyCcKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

3_
«Y0061€MEOPUMENTLHO E

OLieHKa «yIOBIETBOPUTEIHLHOY
BBICTABJISIETCA CTYJIEHTY, €CJIM OH UMEET
3HAHUS TOJIBKO OCHOBHOI'O MaTepualia, HO He
YCBOMJI €T0 JIeTanel, JomycKkaeT HeTOUHOCTH,
HEJ0CTAaTOYHO MPaBUIbHBIE (DOPMYIUPOBKH,
HapylIeHUs JJOTUYECKOH
MOCIEA0BATEIBHOCTU B U3J10KECHUHU
MPOTPaMMHOI0 MaTepuala.

Huxe 60

2 —
«Heyc)oejzemeopumeﬂbHo»

OreHKa «HEeYyTOBIETBOPUTEIHHO
BBICTABJISIETCS CTYJIEHTY, KOTOPBI HE 3HACT
3HAUUTEIBHON YaCTH MPOrPaMMHOIO




MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIE
ommOku. Kak mpaBuio, ommenka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENHHBIX 3aHATHIA O
COOTBETCTBYIOIIECH AUCIUILIHHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 73 BonokoHHBIE TEXHOJIOTHYECKHE Ja3ephl U UX IpuMeHeHue : , ['omyoenko 1O. B., bornanos
A. B., Canxkr-IlerepOypr: Jlans, 2022

2. DU K 44 KBanToBas u ontuueckas snekTponuka : , Kucenes I'. JI., Cankr-IlerepOypr: Jlanp, 2022

3. 621.37 K59 OcHoBbl pemTocekyHaHOM ontuku : , Ko3nos C.A., Camapues B.B., Mockga:
®uszmatiut, 2009

4. 91 K 59 OcHoBbl (hemMTOCEKYHIHOM ONTHKY : yueOHOe nmocooue, Koznor C. A., Camapies B. B.,
Mocksa: ®uzmaraut, 2009

5. OU K 85 ®emTocekyHHbIE UMITYJIbCB. BBEIeHNE B HOBYIO 001acTh JazepHoi (pu3uki : , Kprokos
II. T'., MockBa: ®uzmatiur, 2008

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.37 K85 Jlazepb! ynbTpakOpOTKUX UMIYJIBCOB M UX MPUMEHEHHs : yueOHoe nmocodue, Kprokos
[L.T., Jonronpyausiii: UaTennekt, 2012

2. 537 X19 Jlekmuu o kBaHToBOM panuodusuke : , Xanun .M., Hwxuuit Hosropoxa: UT1® PAH,
2005

3. 537 K23 Jlekuuu 1o KBaHTOBOM 3JieKTpoHHUKe : , Kapnos H.B., M.: Hayka, 1988

4. 535 K38 OnTuueckue COJIMTOHBI : OT CBETOBOJOB K (POTOHHBIM KpucTayiam, Arpasan ['.I1.,
Kusmaps 10.C., M.: ®uzmatiur, 2005

5. 535 1147 Ipunnunel HenuHelHoM ontuky : , lllen WU.P., M.: Hayka, 1989
I[MTPOTPAMMHOE OBECITEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS 1 UHTEPHET-PECYPCBbI:

https://online.mephi.ru/

http://library.mephi.ru/




8.  MATEPHUAJIbLHO-TEXHWYECKOE OBECHEYEHME YUEBHOW
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIHNU JJIA CTYAEHTOB

Bo BBeaenuu cryseHtam HEOOXOJMMO OOpaTHUTh BHMMAaHHE HA TO, YTO Ui KaXJIOTO
KOHKPETHOT'O MPUMEHEHHs TpeOyeTcs J1a3epHOe U3IYYE€HUE CO CBOMMM CIELUAIbHBIMU MTapaMeTpaMu.
Jis 3TOro HEOoOXOAMMO O3HAKOMHUTbCA C  HEKOTOPBIMHM IpUMepaMH: 00paboTka MaTepuanoB
(MeTaJIJIOB M MPO3PAaYHbIX JUIIEKTPUKOB), CIIEKTPOCKONMS U MHBIE HAy4HbIE IPUMEHEHMs], Iiepeaaya
uHpOpMaluY, BOGHHbIE NPUMEHEHUs, ObITOBas TeXHUKAa U Jp. OTCroa CTAHOBUTCSA IOHATHO, YTO
HE00X0MMO pa3pabaThiBaTh METOJBI YIPABICHUS PA3TUYHBIMU ITapaMeTpaMH JIA3EPHOTO M3ITYYCHHUs
Y, B YaCTHOCTH, d(h(HEeKTUBHBIC YCHIINTEIH.

[TockonbKy 3TOT KypcC CTYAEHTBHI CIYILAIOT IOCIE TOro, Kak OHM IPOCIylIald Kypc IO
«TeopeTu4eckoil KBAaHTOBOM DJIEKTPOHMKE», OHM YK€ MMEIOT MPEJICTAaBICHUE O JIA3ePHBIX
reHepaTropax HEMpPEepPbIBHOTO M3IYYEHUS M O OJHONPOXOJHBIX ycuiauTensax. [loaromy HeoOxoaumo
00paTuTh 0c000€ BHUMAHUE HA METObl MOAYJSLUHN JOOPOTHOCTH PE30HATOPOB JIa3€POB, AKTUBHBIX
U TacCUBHBIX. BbIACHMTH Kak oOLIMe YepThl 3TUX METOJOB TaK W MX pPa3Iuyus, TaKHE Kak
BO3MO>XHOCTb CUHXPOHH3ALIMK Pa3IMYHBIX Ja3€PHBIX YCTPOMCTB, U YIPABIECHUE BPEMEHEM Pa3BUTHUS
reHepanuu s yIpaBJIeHNs IUPUHON CIIEKTpa U3JIYy4eHUS U T.J.

Ha mpumepe mna3epHbIX CHCTEM U YIPaBIAEMOIO TEPMOSIEPHOIO CHHTE3a HEOOXOAMMO
U3YYUTh IPEUMYIIECTBA MHOTONPOXOAHBIX JIA3€PHBIX YCHJIMTENEH Kak C TOYKH 3pEHus
KO3 QUIHMEHTa YCUIICHHUS, TaK U JOCTIKEHHUS d(PPEKTUBHOTO ChEéMa 3amacéHHON SHEPTUH.

CryneHTaM clenyeT BCIIOMHUTBH CBEICHHUS O IOJI€ OCHMJUIMPYIOLIETO IUIOJNA. JTH JIaHHBIE
OyayT HEoOXOAWMBI s BbIUMCIEHUS S((EKTUBHOTO 3HAUYEHHUS KBAJIPATUYHON HeNMHEHHON
BOCIIPUMMYHUBOCTH cpefbl. B Kypce Takxke OyAyT AaHbl NpEACTaBIEHUS O TEHEPALUH BBICHIMX
TApMOHUK J1a3€pHOT0 W3JIY4YEHUs NPU HMOHU3ALUU aTOMOB OJIAarOPOJIHBIX Ta30B (EMTOCEKYHIHBIM
JIa3€PHBIM U3ITyYEHUEM.

bynyr paccMoTpeHbl ~— HEIMHEHHBIE METOAbl MPeoO0pa3OBaHUs JIA3€PHOIO H3JIyUEHUS:
reHepanysi BTOPOM TapMOHMKH, CYMMAapHOM M Pa3HOCTHOM YacTOThI, a TaKXe IapaMeTPpUYECKOe
YCHUJIEHUE CBETOBBIX UMITYJIbCOB. [louepkHyTa posib BAMSHMS AUCIIEPCUH CPEIbl Ha ATH MPOLECCHI U
HE00XO0IMMOCTh OOecrieueHusi ycJIoBUM (Pa30BOro CHUHXPOHU3MA Ml JOCTHXKEHHUS 3(P(EKTHBHOIO
npeoOpa3oBanus. PaccMoTpeH y4€T peanbHOH CTPYKTYpbl KpHCTalia, T.. MATPHUIbl HETMHEWHBIX
K03 PHUIIHEHTOB BOCIIPUMMYHUBOCTH  JJIs1  HaxoXJAeHUs 3(P(PEeKTHBHOro 3HAYEHHS  ITOTO
ko3 duurenTa. BBeaeHbsl mpeacraBieHne o KpUCTaiaX ¢ peryyisipHON JOMEHHON CTPYKTYpOil.

PaccmoTtpensl pa3IuYHbIE  KOPPEJSIIMOHHBIE  METOABl  W3MEPEHMS  JJIUTEIBHOCTH
(heMTOCEKYHTHBIX JIa3epHBIX UMITYJIbCOB.

Jlano nmpejacTaBiIeHHE O METO/AaX BOCCTAHOBJIEHUS aMIUTUTYH U (a3 (peMTOCEeKyHIHbBIX
uMIynscoB: Metozsl camocpaBHeHus: (FROG, MIIPS) u metoas! co crekTpanbHON HHTEepdepeHnnen
(SPIDER, PROUD).

10.  YYEBHO-METOJMWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN



Bo Bsenenunm HeoO0XoauMoO oOpaTUTh BHHMaHUE CTYIEHTOB Ha TO, 4YTO MJS KaXAO0ro
KOHKPETHOTO MPUMEHEHHs TpeOyeTcs JTa3epHOe U3ITYYEHUE CO CBOMMH CIEIUAIbHBIMU ITapaMeTpaMu.
[TpuBecTH HEKOTOpBIE MPUMEPHI: 00pabOTKa MaTepHaoB (METAJUIOB U MPO3PAYHBIX TUAICKTPUKOB),
CIIEKTPOCKONMSI W WHbIE Hay4Hble NPUMEHEHHUs, Iepenada HH(OpMaiuy, BOCHHBIE NPUMEHEHUS,
ObITOBasi TeXHUKA U JAp. Ha BbIOOp. OTcroa OyAeT MOHATHO, YTO HEOOXOIUMBI METOABI YIPABICHHUS
napaMeTpamu JIa3epHOro U3JIyu4eHUs U, B YaCTHOCTHU, d(P(PEKTUBHbIC YCHIIUTEIH.

ITockonbKy 3TOT KypC CTYAEHTBI CIYLIAIOT IOCIE TOrO, KaK OHHU IPOCIyIIAIA Kypc IO
«TeopeTnueckoil KBAaHTOBOM AJIEKTPOHHMKE», OHHM YK€ MMEIT MPEJICTAaBICHUE O JIA3€PHbIX
reHepaTopax HEeNpepbIBHOTO U3IYYEHHs] U O OJHOMPOXOAHBIX ycunutensax. [loaromy nux HeoOXoaumo
[I0O3HAKOMUTb C METOJaMU MOJYJISIUU TOOPOTHOCTH PE30HATOPOB JIA3€POB, AKTUBHBIX U ITaCCUBHBIX.
[TomuepkHyTh Kak OOIIME YepThl 3TUX METOAOB TaK W HMX pa3IMyHUs, TaKkMe KaK BO3MOXKHOCTh
CUHXPOHU3ALMHU Pa3JIU4HbIX Ja3€PHBIX YCTPONCTB, U YIPABICHUE BPEMEHEM Pa3BUTUSA I'€HEpALUU JUIS
YIPaBJICHUS IUPUHON CIIEKTPA U3JIY4ECHUS U T.1I.

Ha npumepe mnazepHbIX CHCTEM [UIsl YOPaBISIEMOTO TEPMOSIEPHOTO CHUHTE3a I10Ka3aTh
MPEUMYIIECTBA MHOTONPOXOJHBIX JIA3€PHBIX YCWJIMTENEH Kak C TOYKM 3peHust koddduimenra
YCUJIEHUS, TaK U JOCTHKEHHS 3PPEKTUBHOTO ChEMaA 3aracEHHON YHEPTHH.

HanoMHUTH cTyneHTaM CBEIEHHS O MOJ€ OCHWUIMPYIOLIEro AUMOJS. OTU JaHHbIE OYyAyT
HEOOXOAWMBI ANl BBIUMCIHEHUS  9()(EKTUBHOrO  3HAYCHHUS  KBAJAPATUYHOM  HEIMHEHHOMN
BOCIIPUMMYHMBOCTH Cpelbl. JlaTh mpencraBlieHHE O TEHepaluuy BBICIIMX TapPMOHHUK JIA3€pPHOIO
W3JTYyYCHUS TIPY HOHU3AIMH aTOMOB OJIATOPOAHBIX Ta30B (PeMTOCEKYHIHBIM JIa3€PHBIM U3TYICHUEM.

PaccmoTpeTs HeTMHEWHBIE METO/IbI TPE0OPA30BAHMS JTa3EPHOTO U3ITYICHUS: TeHEepaIHs BTOPO
FapMOHUKHM, CYMMAapHOM M pPa3HOCTHOW 4YacTOThI, a TaKKE MapaMeTPUUYECKOE YCHIJIEHHE CBETOBBIX
UMIynscoB. [lomuepkHyTh poJib BIUSHUS JUCHEPCUU CPEAbl HAa 3TU MPOLECCHl U HEOOXOIUMOCTH
obecrnieueHus yciaoBHil ()a30BOTO CHHXPOHHU3MA JUIsl JOCTHXKEeHHS 3(h(eKTHBHOro mpeodpazoBaHUs.
PaccMmoTpeTh y4€T peasibHOM CTPYKTYpbl KpUCTajula, T.€. MATPUIbl HEIMHEHHBIX K03()(UIIMEeHTOB
BOCIIPUMMYHUBOCTH JUIsI HaXOXJCHHUA HPPEKTUBHOrO 3HaueHHs 7Toro koisg¢uiuenra. Baectu
MPEJICTABICHUE O KPUCTAIIIAX C PETYISIPHON JOMEHHOU CTPYKTYPOH.

Paccmotpers  pasnuyHbIE  KOPPEIALIMOHHBIE  METOABI  W3MEPEHMS  JUINTEIBbHOCTH
(eMTOCEKYH/THBIX JIa3€pHBIX UMITYJIbCOB.

Jlatb mpencTaBieHME O METOAAX BOCCTAHOBJICHUS AaMIUIUTYH U (a3 (PeMTOCEKYHIHbIX
uMIynscoB: Metoabl camocpaBHeus (FROG, MIIPS) u metoasl co crnekTpaibHOU HHTEpepeHInen
(SPIDER, PROUD).

ABTOP(BI):

3y6apeB Nocud ['ennaanesuy, a1.¢.-M.H., mpodeccop

Penenzent(n):
n.¢.M.H., mpodeccop [Ipornenko E.JI.






