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AHHOTALMS

Llenp ocBoeHUsT yuyeOHOM NUCHUILTMHBI BOJIOKOHHBIE Jla3epbl - O3HAKOMHUTb CTYAEHTOB C
OCHOBHBIMH (PM3NYECKUMHU HICSIMH U METOAAMH JIa3epPHOH (PM3UKK M BOJIOKOHHOW ONTHKH, H3JI0KUTh
oOuiye MoaAX0/bl IPU OMUCAHUM PATUOPU3NYECKUX M ONTUYECKUX SBJICHHUM, KOHKPETHbIE PEIIEHUS U
MpeeabHO JOCTUKUMbIE XapaKTEPUCTUKU BOJIOKOHHBIX JIa3€pOB.

B kypce u3nararorcs BOIpOCH! CO3/1aHUs, UCCIEIOBAHNS U TPUMEHEHHs BOJIOKOHHBIX JIa3€POB.
PaccmoTpeHbl CBOWCTBA BOJOKOHHBIX CBETOBOJIOB, JIETMPOBAHHBIX MOHAMM Dsilla peAKO3EMENIbHBIX
3JIEMEHTOB, CHOCOOBI M3TOTOBJECHHS CBETOBOJOB C JIBOMHOM O0OOJOYKOM, a Takke MeTOJbl
(bopMHUpOBaHUS M CBOMCTBAa BHYTPHUBOJIOKOHHBIX OP3ITOBCKMX PEIIETOK, UCIOJIb3YEMbIX B KaueCTBE
CEJIEKTUBHBIX OTpakaTesnel. IIpuBeneHbl OCHOBHBIE CXEMbl HaKayKH JIa3€pOB HAa OCHOBE aKTUBHBIX
CBETOBOJIOB, aKTUBUPOBAHHBIX MOHAMHU HEOAWMA, UTTEPOUs, SpOHs, TyJHs U TONbMUsA. PaccMOTpeHbl
npuHIMIBI nocTpoeHus: BKP-koHBepTepoB a3epHOro U3IyuyeHus: Ha OCHOBE BOJIOKOHHBIX CBETOBOJIOB
pa3IMYHOIO COCTABA.

1. IIEJIX U 3AJIAYM OCBOEHUS YUYEFHOM JUCITATIINHBI

HGJ'ILIO HN3YUCHUA OUCHHUILIMHBI «BonokxonHbie JIa3€pbD»  ABJIACTCA (bOpMPIpOBaHI/IC y
MarucCTpaHTOB HAaBBIKOB HCO6XOI[I/IMBIX JJIsA yCHCHIHOfI HaquOﬁ u HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTHU
B Pa3JIMYHBIX o0macTsax na3epH01”4 (I)I/ISI/IKI/I U BOJIOKOHHOM OIITUKHU, a TakKXEC OBJIaACHUC
MAaTCMAaTUYCCKHUM  almaparoM, IMIPUMCHACMBIM [JII TIOCTAHOBKM W AHAJIMTUYCCKOTO PCHICHUA
(1)I/I3I/I‘IGCKI/IX 3aJ1a4 B 00J1aCTH BOJIOKOHHBIX JIa3CPOB.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JIMCIMIUIMHA JIOTHYECKH U COZIEPKATEIbHO-METOJMYECKH CBSA3aHa CO CIEAYIOIINMHE pa3IeiaMu
7Ta3epHOM (M3MKU: B3aMMOJICHCTBUE Ja3€PHOTO W3IYYEHHs, MPOLIECCHl HAKayKH, OINTHYECKHE
PE30HATOPHI, HENPEPHIBHBINA M UMITYJILCHBIH PEXKUMBI PaOOTHI JIa3epOB, CBOICTBA JIa3ePHBIX IYYKOB.

OcBoeHne [JaHHON IUCHMIIMHBI HEOOXOAMMO ISl OBJAJACHHMS TEOpeTHYecKod Oa3oi u
HKCHEPUMEHTAIbHBIMM METOAAMU MPUMEHEHUS BOJOKOHHBIX JIA3€pPOB JJISI PEIICHHUs COBPEMEHHBIX
npobieM J1a3epHOM TEXHOJOTMHM — OT pa3padOTKH TEOPETHMUYECKHMX OCHOB 110 (hOPMHPOBAHUS
MPAKTUYECKUX PEKOMEHIAIM 1Mo 3(PPEeKTUBHOMY HCIOIB30BAHUIO JIa3€pHOTO M3IYUYCHHS, a TaKKe
CO3/JAHUIO HOBBIX TEXHOJIOTHUECKHX MTPOIIECCOB JIa3ePHONH 00paboTKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[IpodeccronanbHple KOMIETEHIIMA B COOTBECTBUM C 3ajjauaMd M OOBEeKTaMHu (00iacTsaMu
3HaHUN) PO ECCUOHATBLHON AeSITENEHOCTH:



3apaua
npogdeccuoHaIbLHOI
aesiteabHoctu (3I1L1)

¢bopmynrpoBaHue
3aJauu ¥ TUTaHa
HAY4YHOT'O MCCJIEeIOBAHUS
B 00J1aCTH (POTOHUKH U
ONTOUH(OPMATHKH;
MOCTPOCHHE
MaTeMaTHYECKUX
MoJieel 00OBEKTOB
UCCIIeZIOBAaHMS U BBIOOP
YHCIICHHOTO METOJIa X
MO/JICIUPOBAHUS,
pa3paboTKa anropurma
peleHus 3a/1auu;
BEITIOJTHEHUE
MaTeMaTH4ECKOro
(KOMITBIOTEPHOTO)
MOJICIMPOBAHUS U
ONITUMH3AIHN
napaMeTpoB 0OBEKTOB
(hoTOoHUKHU U
ONTOUH(OPMATHKH;
HCCIIeI0OBaHNE
3JIEMEHTOB, YCTPOWUCTB U
cUCTeM (POTOHMKH U
ONTOMH(OPMATHKH;
BBIOOP ONTHUMAJILHOTO
MeTo/a U pazpaboTka
porpamMm
HKCHEPUMEHTAIBHBIX
HUCCIIEIOBAaHUN U
U3MEepEeHui ¢ BEIOOpOM
TEXHUYECKUX CPEICTB U
00paboTKOi
pe3yJbTaToB;
OCYILIECTBIICHUE
HaJaJKu, HACTPOUKU U
OTIBITHOM MPOBEPKH
OTJIENFHBIX BHJIOB
cucteM GOTOHUKU U
ONnTOMH(OPMATHKH B
1a00paTOPHBIX
YCIIOBHSX; COCTABIICHHE
OINUCaHUN NPOBOJUMBIX
HCCIICOBAHMUIA,

O0BEeKT WM 00J1aCTH
JHAHUA

Hay4YHO-UCCIIEN0BATEIbCKUN

(byHIaMeHTalIbHbIE U
MIPUKJIaIHBIE HAYYHO-
HCCIIEI0BATEIbCKUE
pa3paboTKu B 00-
nactu GOTOHUKU U
ONTOMH(POPMATHUKHY;

Koa n nHaumeHoBaHue
npodeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBaHue
(npodeccuoHANBHBIN
cranaaprt-I1C, ananus
OnbITA)

ITIK-1.5 [1] - criocoben
HCIOJIb30BaTh 3HAHHS O
COBPEMEHHBIX
pa3paboTkax u
OCHOBHBIX
MPUMEHCHHSX JIA3€POB,
0 (PM3UYECKUX OCHOBAX
U BO3MOYKHOCTSIX
Ja3epHOU TUArHOCTHKH
cpen, 0COOCHHOCTX
B3aUMO/ICHCTBUS
Ja3epHOTO U3IYUYCHHUS C
OMOTKaHSAMHU U
HAHOCTPYKTYPaMH B
npoecCuoHaTbHOM
JCSITEIBHOCTH

OcHosanue:
[IpodeccronanbHbIit
crangapt: 29.004

Kon n
HaAauUMEHOBaHUE
HHAUKATOPA
AOCTHKEHH S
npogeccuoHAIbHOU
KOMIICTCHIIMU

3-T1IK-1.5[1] - 3uars:
COBPEMEHHOE
COCTOSIHUE
pa3paboToOK 1 00JIaCTh
MPUMEHEHUSX
Ja3epoB,
COBPEMEHHHBIE
BO3MOXKHOCTH
J1a3epHON
JTUarHOCTUKU
Pa3IMYHBIX CPeN;
V-IIK-1.5[1] - YmeTs:
MCIIOJIb30BaTh 3HAHUS
0 COBPEMEHHBIX
pa3paboTkax u
OCHOBHBIX
MIPUMEHEHUSX
Ja3epoB, O
(bu3nUEeCKUX OCHOBAX
Y BO3MOKHOCTSIX
J1a3epHON
JTMarHOCTHKH Cpefl,
0COOEHHOCTSIX
B3aUMOJICVCTBHUS
JIa3€PHOTO U3ITyYEHUS
¢ OMOTKaHSIMU U
HaHOCTPYKTypaMu B
npodecCuoHATbHON
JIeATEITbHOCTH;
B-TIK-1.5[1] -
Brnanets: HaBbIKaMu
CPaBHUTEIBHOTO
aHanuza pa3paboTok
Ja3epoB, METOJIOB
JIa3epHOMN
JTUArHOCTHKU CPeJ




MOATOTOBKA JAHHBIX IS
COCTaBJICHUS OTYETOB,
0030pOB U ApyToit
TEXHUYECKON
JOKYMEHTAIUH; 3aII1Ta
MIPUOPHUTETA U HOBH3HBI
MOJTY4E€HHBIX
pe3yIbTaToB
HCCIIEIOBAHUM C
WCTIOJIb30BaHUEM
IOpUANYECKOM 0a3bl st
OXpaHbI
WHTEJJIEKTYalTbHOM
COOCTBEHHOCTH
dhopmMmynupoBaHue
3aJauu ¥ TUTaHa
HAy4YHOTO MCCIIEI0BAHUS
B 00J1aCTH (DOTOHUKH U
ONTOMH(POPMATUKY;
MOCTPOCHHE
MaTeMaTHYeCKHUX
Mojieniel 0ObEeKTOB
WCCIIeIOBaHUS U BBIOOD
YHCIICHHOTO METOJIa X
MOJICTTUPOBAHUS,
pa3paboTka anropurMa
pelIeHUs 3a/1a4H;
BEITIOJTHCHHE
MaTeMaTH4eCKOro
(KOMITBIOTEPHOT0)
MOJIETTUPOBAHUS U
ONITHUMHU3AIAH
napaMmeTpoB 0ObEKTOB
(hoTOHUKHU U
ONTOMH(GOPMATHKY;
WCCIIeZIOBaHHE
AJIEMEHTOB, YCTPOICTB U
cuUCTeM (POTOHMKH U
ONTOMH(POPMATHKY;
BBIOOP ONTHUMAJILHOTO
MeToJia ¥ pa3paboTka
MIPOrpaMMm
AKCIIEPUMEHTATBHBIX
HUCCIIEJOBAaHUN U
M3MEpEeHHil ¢ BHIOOPOM
TEXHUYECKUX CPEJICTB U
00paboTKoOi
pe3yIbTaTOB;
OCYIIECTBIICHUE
HaJaJK{, HACTPOUKU U
OTIBITHOW TIPOBEPKHU
OTJICIbHBIX BHJIOB

(byHIaMeHTalbHbIE U
MIPUKIJIaIHBIE HAyYHO-
UCCIIEI0BATEIBCKUE
pa3paboTKu B 00-
nactu GOTOHUKU U
ONTOMH(POPMATHUKHY;

ITIK-1.6 [1] - criocoben
CTaBUTH 3a1a4YU U
IPOBOTUTH
OKCIICPUMCHTAJIHBIC
UCCIICIOBAHKS B
obiactu
B3aMMO/ICHCTBHS
U3JIyYEHHUS C
BEII[CCTBOM,
HCCIIEI0BATh
ONTUYCCKUE CBOMCTBA
MaTepHasoB,
HAHOCTPYKTYD U
KOHACHCHUPOBAHHBIX
cpen

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 29.004

3-T1IK-1.6[1] - 3uars:
ONTHYECKHE CBOMCTBA
MaTepuaos,
HaHOCTPYKTYp U
KOHJIEHCUPOBAHHBIX
cpexn;

V-IIK-1.6[1] - Y™meTsb:
MIPOBOJIUTH
AKCIIEPUMEHTAJIbHbIE
HCCIICIOBAHUS B
obiactu
B3aNMOJICHCTBHA
U3IIyYEeHUS C
BCIIIECTBOM,
HCCIICIOBaHUS
onTHYeCKHE CBOMCTBA
MaTepuaos;
B-IIK-1.6[1] -
BrnaneTs: HaBBIKAMHA
IIOCTAaHOBKH 3a7a4
MIpU POBEICHUN
AKCTIEPUMEHTATbHBIX
HCCIIeIOBAHUM B
obnactu
B3aUMOJCHCTBUS
W3JIyYEHHS C
BEILIECTBOM, IIPU
HCCIICTOBAHUH
OINTUYECKHX CBOWMCTB
MaTEepHAIIOB




cucteM GOTOHUKU U
ONTOMH(POPMATHKHU B
1a00paTOPHBIX
YCIIOBHSIX; COCTAaBIICHHE
OTMHMCAaHUN TIPOBOJAUMBIX
HCCIEIOBaHNH,
MOATOTOBKA JAHHBIX IS
COCTaBIJICHUS OTYETOB,
0030pOB U Apyrou
TEXHUYECKON
JOKYMEHTAIUH; 3aII1Ta
MIPUOPHUTETA U HOBH3HBI
MOJTy4E€HHBIX
pe3yIbTaToB
HCCIIE0OBAaHUN C
WCTIOIb30BaHUEM
IOpUANYECKON 0a3bl s
OXpaHBI
WHTEJJIEKTYalbHOU
COOCTBEHHOCTHU

1]
aHaJN3 COCTOSHUS
HAy4YHO-TEXHUYECKOH
npoOJIeMbl, MOCTAaHOBKA
LeH U 33729
MIPOEKTHPOBAHUS
puOOPOB U CUCTEM
(hoToHUKHU U
ONTONH(GOPMATUKY;
pa3zpaboTka
(yHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
npuOOPOB U CUCTEM
(dhoTOHUKHU U
OoNnTOMH(GOPMATUKU U
yYCTaHOBJICHHE
TEXHUYECKUX
TpeOOBaHMI HA
OTJIeNbHbIE OJIOKH U
DJIEMEHTHI,
MIPOEKTUPOBAHHE U
KOHCTPYHPOBaHHE
Pa3IUYHBIX TUIIOB
ONTUYCCKUX U
onTOMH(GOPMAITMOHHBIX
CHCTEM, OJIOKOB U y3JIOB
C HCTIOIb30BAaHUEM
CpeAcTB
KOMITBIOTEPHOTO
MIPOEKTHPOBAHUS,
MIPOBEICHUE MPOCKTHBIX
pacyeToB M TEXHUKO-

aJIeMeHTHas 6asza

MOy TIPOBOIHUKOBBIX,
BOJIOKOHHBIX H
TUTAHAPHBIX JIA3€POB;
arIeMeHTHas 6a3a u
CUCTEMBI
npeoOpa3oBaHUsl U
O0TOOpaKeHUS
uH(popMaLuu;
YCTPOMCTBA U CUCTEMBI
Ha OCHOBE
KOT€pEHTHOW ONTHUKH U
rojorpaduu;
YCTPOICTBA U CUCTEMBI
KOMITBIOTEPHOU
(OTOHUKHU; CUCTEMBI
ONTUICCKUX U
KBaHTOBBIX
BBIYMCJICHUHN U
ONTUYECKUE
KOMITBIOTEPHI;
sreMeHTHas 6as3a,
CUCTEMBI 1 METOJIBI,
o0ecrnieunBaroIIne
ONTHYECKYIO TIepeiauy,
npuem, 00paboTKy,
3aIHCh U XpaHCHUE
uHpopmanuu;

POEKTHO-KOHCTPYKTOPCKHM

IIK-4 [1] - crmocoben k
pa3paboTke
(GYHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
(GOTOHMKH U
onTouHGOPMATUKU Ha
YPOBHE Yy3JIOB,
3JIEMEHTOB, CUCTEM U
TEXHOJIOTHI

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-TIK-4[1] - 3naTsb:
¢busnueckue
MIPUHIIHAIIBI ISHCTBUS
YCTPOUCTB U CUCTEM
(OTOHHKHU U
OonTOMH(GOPMATUKH ;
V-IIK-4[1] - YmeTs:
MIPOBOUTH
CPaBHUTEIbHBIN
AHAJIU3 U3JICIINM-
AHaJIOTOB;
bopMynupoBaTh
TEXHUYCCKHE
TpeOoBaHUS HA
OTJIENIbHBIC Y3IIBL,
AIIEMEHTHI, CUCTEMBI U
TEXHOJIOTHH
pa3pabaTsIBaTh U
UCCIIEIOBAaTh HOBBIE
CIoCOObI ¥ PUHITUIIBI
(GyHKIMOHUPOBAHUS
ONTUYECKUX U
OTITHKO-3JICKTPOHHBIX
npuOOpPOB U CHCTEM
MIOJTyYCHUS, XPaHCHHSI
1 00paboTKH
uHpOpPMALIUH ;
B-I1K-4[1] - Bragets:
METOJaMU aHaJH3a 1
pacuera 0KUAaeMbIX
apaMeTpoB




9KOHOMHUYECKUM
000CHOBaHUEM
KOHCTPYKTOPCKHX
peuIeHni; OLIeHKa
TE€XHOJIOTMYHOCTH
KOHCTPYKTOPCKHX
peleHwuii, pazpaboTka
TE€XHOJIOTMYECKHUX
MIPOIIECCOB COOPKU U
KOHTPOJISI 3JIEMEHTOB,
YCTPOMCTB U CUCTEM;
COCTaBJICHUE
TEXHUYECKOH
JOKYMEHTaIluH,
BKJIIOYAst HHCTPYKIUU
IO dKCIUTyaTaluH,
MPOrpaMMBbI HCTILITAHHIA,
TEXHUYECKUE YCIIOBHS;
ydacTue B HaJlaJKe,
WCTIBITAHUSAX U CJIaYC B
IKCILTyaTaIrIo
OTIBITHBIX 00PA3IIOB.

HpOI/I3BOI[CTB€HHO-TCXHOHOFI/I‘-ICCKI/Iﬁ

pa3paboTKa U BHEIPEHUE
TEXHOJIOTHUECKUX
MIPOLIECCOB, METOJUK
KOHTPOJISI KauecTBa
3JIEMEHTOB, YCTPOUCTB U
cucteM GOTOHUKU U
ONTOMH(POPMATUKU;
pa3paboTKa 1 BHEJpEHUE
MH(OPMALIMOHHBIX
TEXHOJIOTUMN U
OTITUMU3ALTHS
aBTOMaTH3UPOBAHHBIX
PEeXUMOB pabOThI
3JIEMEHTOB, YCTPOWUCTB U
cUCTEM (DOTOHMKH U
ONTOMH(OPMATHKH;
pa3paboTKa U BHEIpPEHUE
MH(POPMALIMOHHBIX
TEXHOJIOTHI 00paboTKH,
npeoOpa3oBaHus,
OTOOpaXCHHUS U
XpaHeHus: UHPOpMaLUU
Ha OCHOBE 3JIEMEHTOB,
YCTPONCTB U CUCTEM
(hoTOHUKH 1
ONTOUH(OPMATHKH;
OLICHKA YKOHOMUYECKON
s dexTuBHOCTH
TEXHOJIOTHYECKUX

sJIeMEHTHas 0a3a,
MaTepuaibl U
TEXHOJIOTHH,
o0ecIeunBaroIIKe
OINTUYECKYIO TIepeaqy,
npuem, o0opaboTKy,
3aIHCh U XpaHCHHE
uHpOpMaLuy;
sJIeMEHTHas 0a3a,
CUCTEMBI M TEXHOJIOTHH
MHTErPAIIBHOM,
BOJIOKOHHOM U Tpaj u-
€HTHOM OIITHKH, a
TaKk)ke MUKPOOTITHKHY;

IIK-9 [1] - crtocoben k
POEKTHPOBAHUIO,
pa3paboTke u
BHE/IPEHUIO
TEXHOJIOTHYECKUX
IPOILIECCOB U PEKUMOB
IIPOM3BO/ICTBA,
KOHTPOJIIO KauecTBa
cUCTeM (POTOHMKH U UX
3JIEMEHTOB

Ocnosanue:
[TpodeccrnonanbHbI
crangapt: 40.037

pa3pabaTbIBacMbIX
MPUOOPOB U CHCTEM
(bOoTOHUKHU U
onTouH(GOpPMaTUKU

3-TIK-9[1] - 3nats:
TUIUYHBIC
TpeboBaHMs,
IpeaBSIBIsIEMbIC K
Ka4eCTBY CUCTEM
(OTOHUKHU U UX
DIIEMEHTOB; OCHOBHBIC
TEXHOJIOTUYECKUE
MIPOIIECCHI U PEKUMBI
POM3BOJICTBA,
UCTIONIb3YeMbIE TIPU
U3TOTOBJICHUH CHUCTEM
(OTOHUKU U UX
3JIEMEHTOB  ;
V-TIK-9[1] - YmeTs:
aHaJM3UPOBAThH
TEXHUYECKUE
TpeboBaHus,
NpeIbIBIISIEMBIE K
pa3pabaTbIBaeMbIM
TEXHOJIOTUIECKUM
nporeccam
pexxuMam
IPOM3BO/ICTBA, K
KOHTPOJIIO KauecTBa
cucteM (POTOHUKHU U
WX DJIEMEHTOB;
HPOBOJIUTH
KOHIICTITY aJIbHYIO




MPOLIECCOB.

npopabOTKy TUMIOBBIX
TEXHOJIOTUIECKHIX
MIPOIIECCOB U
PEKUMOB
MIPOU3BOJICTBA;
dbopmynupoBaTh U
000CHOBHIBATh
apaMeTpsl, PeKUMBI
U YCJIOBHS
peanu3anuu
pa3pabaTbIiBaeMbIX
TEXHOJOTUIECKHIX
IPOIIECCOB ;
B-TIK-9[1] - Bnanmets:
METOJIaMH OLICHKH

s dexTuBHOCTH
pa3pabaTbIBacMbIX U
BHEPSICMBIX
TEXHOJOTHYECKHIX
IIPOIECCOB U
PEXKUMOB
MIPOM3BOJICTBA

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIUHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (HOPMBI KOHTPOJIS:

Ne
.10

HaunMeHoBaHHe
pasaena yueOHo
JTUCIHHUIINHDI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIIH

0aJi 3a pazgea™*

ATTecTanus

pasneaa (popma*,
HejeJsl)
HNuaukaropsl
0CBOEHUA
KOMIOATAHIINIA

2 Cemecmp

YacTtb 1

4/12/0

[\
(V)]

%
oo

3-TIK-

3-TIK-




V-
[1K-4,
B-
[1K-4,
3-TIK-

V-
I1K-9,
B-
I1K-9

YacTtb 2

9-15

3/11/0

25

T-15

3-IIK-
L5,

[K-
1.5,
B-
IIK-
L5,
3-TIK-
1.6,
V-
[K-
1.6,
B-
K-
1.6,
3-IIK-

V-
TK-4,

TK-4,
3-TIK-

V-
I1K-9,

I1K-9

Umoeo 3a 2 Cemecmp

7/23/0

50

KoHTpoibHbIe
MepoNnpHUsTHS
Cemectp

3a

2

50

3-I1K-
1.5,
V-
I1K-
L5,
B-
[K-
1.5,
3-I1K-
1.6,
V-
I1K-




1.6,
B-
[K-
1.6,
3-TIK-
4,

V-
I1IK-4,
B-
I1K-4,
3-IIK-
9,

V-
I1K-9,
B-
I1K-9

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTalluU Pa3elioB:

O06o3na | I[To1HOe HAaMMeHOBaHM e

YeHue

T TecTtupoBanue

3 OK3aMeH

KAJIEHJIAPHBIN IITIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" yac. , yac. qac.
2 Cemecmp 7 23 0

1-8 Yacts 1 4 12 0

1-3 BBenenue. Bcero aynutopHsix 4acoB
Bonokonnas ontrka. BoJOKOHHBIE CBETOBOBI U YCTPOMCTBA 1 | 5 | 0
Ha UX OCHOBE. TBepAoTeNbHbIC J1a3epsl. BcmoMorarensHoe OHnaiin
U3JTyYEHUE HAKAUYKU B CHCTEMAaxX CO MHOTMMH YPOBHSAMH 0 0 0
sHeprun. besusnyuaTenbHas penakcalus B TBEPIOM TeJI€.

Koneb6arenbHblii ciektp Matpuibl. [IpuMepsl HOHOB HeoUMa,
uTTepous, 3pous. MoH-noH B3anmoaelicteie. Boibop
ONTUMAaJIbHON KOHLIEHTpalu. PyOHUHOBBIN U HEOAUMOBBII
J1a3epbl.

4-5 HenpepbiBHBIE BOJIOKOHHBIE JIa3ephbl CPeHEeH MOLHOCTH. Bcero ay1tuTopHbIX 4acoB
DneMeHTB! BOJIOKOHHOTO Jlazepa. AKTUBHBIE 100aBKH 1 E [0
BOJIOKOHHBIX CBETOBOJOB. AKTHBHBIE BOJIOKOHHBIE CBETOBOABI. | OHIIaliH
CxeMBI HaKauKHA aKTUBHBIX CBETOBOAOB. OCcOOEHHOCTH 0 0 0
BOJIOKOHHBIX CBETOBOJIOB KAaK YCHUJIMTEIBHON CPEJIBI.

BonokoHHbIe OparroBckue pemeTky. JJIMHHOeproHbIE
BOJIOKOHHBIE PEIIETKUA. MeTOBI N3rOTOBJIEHUS PEILIETOK
roKa3areJist npesioMJieHHs. Y @ MCTOYHUKH JJIsI 3aIHCH




pemreTok. [IpuMeHeHne BOJJOKOHHBIX OPITTOBCKUX PEIIETOK.

6 XapakTepuCcTHKH BOJIOKOHHBIX JIa3ePoOB. Bcero ayutopHbIx 4acoB
Jlazepsl Ha OCHOBE CBETOBOJIOB, JISTUPOBAHHBIX HOHaMu Nd3+, | 1 |1 [0
Yb3+, Er3+, Ho3+. Mouabie BOJIOKOHHBIE JIa3ephI. Ounjaitn
KOHCTPYKIMS M TEXHUYIECKUE XAPAKTEPUCTUKH. 0 |0 |0

7-8 MeToabl HeJIMHEHHOM ONITUKH. Bcero ayiuTopHbIX 4acoB
I'eneparus rapMoHuK. BeiHy)XKIeHHOE KOMOMHALIMOHHOE 1 | 3 | 0
paccesinue. BonokoHHbIE J1a3epbl BUAMMOTO AMana3oHa. Ownutaiin
[TocTpoenue BonokoHHbIx BKP-1a3zepor. OpHokackamHbie 0 0 0
BKP-na3epsl. Muorokackagasie BKP-nazepel. CoctaBHbIE
BKP-nazeppl. IMnyibCHBIE BOJIOKOHHBIE J1a3€PhL.

9-15 Yacrtp 2 3 11 0

9 BosiokoHHbBIE yCHJINTEIN. Bcero ayiutopHbIx 4acoB
VYceunurenu ontudeckux cursaios B BOJIC. Ontuyeckue 1 |1 [0
YCUJIMTEINH, UCIIONB3YIOIINE HETUHENHBIE SIBJICHUS B Omnnaitn
ONTHYECKUX BOJOKHAX. 0 |0 |0

10 du3nyecKue Npouecchl NPU B3aNMO/1eiiCTBHH JIa3€PHOT0 Bcero aynutopHsIx 4acoB
U3JIyYeHHsl C MATepUAJIaAMHU. 1 | 1 | 0
OHepreTu4ecKue ycloBUs B3aUMOJEHCTBHS JIa3€pHOTO Ownutaiin
u3nydeHus npu oOpaboTke matepuanos. [lnasmennsie 0 0 0
IpoIiecChl IpH J1a3epHoi oOpadoTke. TermnoBsle npoueccs npu
JIa3€PHOM BO3JICHICTBHH.

11 JJ1eMeHTHI JIa3ePHBbIX TEXHOJIOT Ui, Bcero ayIuTopHBIX 4acoB
JlazepHas cBapka. JIa3zepHast pe3ka u CBEpJIeHUE MaTEPHUAIIOB. 1 | | | 0
JlazepHoe nerupoBanue matepuanon. JlazepHas mapkupoBka U | OHiaiiH
IrpaBUpOBKA. 0 | 0 | 0

12 - 15 | IlpumeHeHHe BOJIOKOHHBIX JIa3€POB. Bcero ayiutopHbIX 4acoB
JlazepHoe o0opynoBanue 1t 00pabOTKH MaTepHAaIOB. 0 | 8 [0
BookoHHBbI€ 1a3epsl A1t 00pabOTKH MaTEpHUAIOB. Ownnaitn
MenuuuHcke annapaTsl Ha OCHOBE BOJIOKOHHBIX J1a3€pOB. 0 0 0

PEeMTOCEKYHAHBIN CIIEKTPOMETPUYECKUI KOMILJIEKC HA OCHOBE
BOJIOKOHHOTO J1a3epa. BoloKkoOHHO-oNTHYECKHE JTMHUU CBSI3H.
Bonokonnsie nazeps! s BOJIC. BonokoHHbIE J1a3epsl IS
NEPCIEKTUBHBIX HaNpaBJICHUH J1a3epHOil 00paboTKH
MaTepHUaJIOB.

COKpaH_ICHHLIC HaUMEHOBAaHUS OHJIAMH OIILIU:

Oo6o03na | [los1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JICKIIUU
BM Buneo-marepuansl

AM Aynno-marepuaibl

IIp3 [Ipe3enTanuu

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CaWT




S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOeHMM JaHHON AHMCLUIUIMHBI OCHOBHYIO pOJIb UTPAIOT ayJUTOPHBIC 3aHATUS B BUMC
JeKIMi (C BU3yalM3alMel), a TakkKe CaMOCTOsSTeNbHas paboTa CTyIEHTOB, 3aKIIOYAIOMIAsCs B
BBIITOJIHEHUH JIOMAIIHETO 33/1aHUs, [IOBTOPEHUS PaHee MPONUICHHOIO MaTepHAIa.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUINHE 00ECIeUrnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUUSMUA W (HOpMaMHu KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBJIeHa B CIEAYIOICH Ta0uIiie:

KOMlIeTeHIII/Iﬂ I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-1.5 3-K-1.5 D, T-8, T-15
VIIK-1.5 D, T-8, T-15
B-TTK-1.5 D, T-8, T-15
TIK-1.6 3-1K-1.6 D, T-8, T-15
V-TIK-1.6 D, T-8, T-15
B-ITK-1.6 D, T-8, T-15
TIK-4 3-TIK-4 D, T-8, T-15
V-TIK-4 D, T-8, T-15
B-TTK-4 D, T-8, T-15
TIK-9 3-TIK-9 D, T-8, T-15
V-TIK-9 D, T-8, T-15
B-TTK-9 D, T-8, T-15

HIkanbl oeHKH 00pa3oBaTeIbLHbIX JOCTHKEHHU I

[Ikana KaXA0ro KOHTPOJIHHOTO MEPOINPHUSATHS JIGKHUT B Tpenenax orT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJILHOT'O Oajiia BKJIFOYMUTEIBHO. TOroBas arrecranusda 1Mo AUCHUIIJIMHE OLCHUBACTCA IIO 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3aJJaHUl B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUs K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCIUILINHBI

O1eHKa «OTIIMYHOY BBICTABIISIETCS
CTYJICHTY, €CITH OH ITyOOKO U ITPOYHO
YCBOMJI IPOTPaMMHBIH MaTtepual,
HCYEPITBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuHo» A 9ETKO M JIOTHYECKH CTPOMHO €ro
W3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM
JIMTEPATYPHI.

85-89 B O1leHKa «XOPOIII0» BBHICTABIISIETCS

75-84 4 — «xopowo» C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




mMarepuall, rpaMOTHO U 110 CYHICCTBY

70-74 U3IIaraet ero, He JIOIyCcKast
) D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.
65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHka «HEYJOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYIEHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
IIPOrpaMMHOr0 MaTepuana, JOIyCKaeT
Hinke 60 2- F cymecTBeHHble ommOKku. Kak mpasuino,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYOBJIETBOPUTEIBHO
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOT'YT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJIHUTENBHBIX 3aHATHI N0
COOTBETCTBYIOLIEH AUCLUILINHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 73 BosioKOHHbIE TEXHOJIIOTHYECKHUE JIa3ephl U UX MPUMEHEHHe : yueOHoe nocodue, CaHKT-
[etepOypr: Jlans, 2021

2. OU K 44 KBanTtoBas 1 onTudeckas 3JIeKTpoHHKa : yueOHoe nocobue, Cankt-IlerepOypr: Jlans,
2020

3. DU b 82 Jlazepsl: ycTpoiicTBO 1 eicTBUE : yueOHoe nocodue, Cankt-IlerepOypr: Jlanb, 2021

4. 537 3-43 Ipunmunet 1azepos : , O. 3sento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 621.7 11165 JlazepHblil cuHTE3 PYHKIMOHATBHO-TPAIUEHTHBIX ME30CTPYKTYP U OOBEMHBIX U3JEIINI
., Y. B. lInmkoBckuii, Mocksa: ®uzmarmut, 2009

2. 535 147 ITpunuunel HenuHeHou ontuky : , len U.P.;Ilep.c anrn., M.: Hayka, 1989
ITPOT'PAMMHOE OBECITIEYEHHUE:
CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS 1 UHTEPHET-PECYPCBI:



https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

9. YYEBHO-METOAUYECKUE PEKOMEHJALUU JJIA CTYAEHTOB

IIpn wm3yyenun kypca «BoOJIOKOHHBIE Jla3epbl» HEOOXOAMMO TBEPJO YCBOUTH OCHOBHBIE
M0JIOXKEHUS BOJIOKOHHOM ONTHUKH, KOHCTPYKIIUN BOJIOKOHHBIX CBETOBOJIOB U YCTPOMCTB Ha UX OCHOBE,
OTJINYUS BOJIOKOHHBIX JIA3€POB OT JAPYIMX THUIIOB JIa3€POB, OCHOBHBIE 3JIEMEHTHI BOJJOKOHHOTO Ja3epa,
aKTUBHBIE J00AaBKM BOJIOKOHHBIX CBETOBOJAOB. [Ipum aHamm3e TeHEpaIOHHBIX XapaKTePUCTHK
BOJIOKOHHBIX JIa3€pOB, UCHONB3YIOUINX PAa3UYHbIE AKTUBHBIE JOOABKU HYKHO XOPOIIO pa3doupaThCs B
Pa3IMYHBIX CXeMaX HaKauyKU aKTUBHBIX CBETOBOJOB M OCOOEHHOCTSX BOJIOKOHHBIX CBETOBOJOB Kak
YCUJIMTEIIBHOU CPEMBL.

[Tpu aHanmm3e 31€MEHTOB BOJIOKOHHOTO Jiazepa 0co00€ BHHMaHHE HEOOXOIUMO OOpaTUTh Ha
MeTo/ibl (POPMUPOBAHUS BOJIOKOHHBIX OpPATTOBCKUX PELIETOK, HA MX OCHOBHBIE XapaKTEPUCTUKU U
CHocoObl WX CTaOMIM3alMK, a TaKKe HWCTOUYHUKU YD-U3IydeHHs, HCIOJb3yeMble IpU HX
W3TOTOBJICHUH.

[Ipy u3ydyeHHH XapakTEPUCTHK BOJIOKOHHBIX Ja3€pOB, UCIIOJIb3YIOIIUX Pa3JINYHbIE aKTUBHBIE
no0aBku, oco00oe BHUMAHHUE CIENyeT OOpaTUTh Ha Ja3epbl HA OCHOBE CBETOBOJOB, JIETMPOBAHHBIX
noHamu Yb3+ u Er3+.

PaccmarpuBass Martepuanbl, OTHOCSIIMECS K MOIIHBIM BOJIOKOHHBIM Jia3epaM, HE0O0XOAMMO
XOPOIIO YCBOUTh KOHCTPYKTUBHBIE OCOOCHHOCTH TaKUX JIa3epOB U UX NpeAeTbHbIE XapaKTePUCTUKH.

IIpn wm3yyenun Tembl BoJokOHHble BKP-masepbl HeoOXonuMo cHadajla O3HAKOMUTBHCS C
OCHOBHBIMM TIOHATHUSMU HEJTMHEHMHONW ONTHKH, W3Y4YUTh MaTepHalibl, OTHOCSIIMECS K mpodiieme
BBIHY>KJICHHOIO KOMOMHALIMOHHOT'O PACCESHUS U TeHepalii rapMOHUK.

B pasnmene npuMeHeHHS BOJIOKOHHBIX JIA3€pOB OYEHb BAXKHBIM SIBIIIETCS PACCMOTPEHHE
(u3MYECKUX TPOIECCOB B3aMMOACHCTBHS JIa3€pPHOTO H3IYyYEHUS C MaTepuallaMu, IJIa3MEHHBIX U
TEIJIOBBIX MPOILIECCOB MPH JIA3EPHOM BO3JCHCTBUU. B paznene BOJIOKOHHO-ONTHYECKUE JTUHUHU CBS3U
0co0oe BHUMaHHE HY>KHO OOpaTUTh HA BapUaHTHI peain3allii TaKUX CUCTEM M OCHOBHBIE JIEMEHTHI
CUCTEM CBS3HU.

JUis BBINOJIHEHMSI CAMOCTOSTENBHON pa0OThl MOJIYyYUTh y IpenojaBaTelis 3aJaHue U CIMCOK
PEKOMEH/I0BaHHOW JuTepaTyphl. M3ydeHue TeopeTHYecKMX BOIPOCOB CIEAYET IPOBOAUTH 11O
BO3MOKHOCTH CaMOCTOATEIbHO, HO IIPU 3aTpyJHEHUSIX oOpalarhcs K mpernojaasarento. [loarotoBurs
NMUCbMEHHBIA OTYET O TmpojaenaHHoi padore. [lpu BeIMOTHEHWHM QPOHTAIBHBIX 3aJaHUN 10
YCMOTPEHHIO TpernojaBareiss pabdoTa MOXKET ObITh OlleHeHa 0e3 MHCbMEHHOI'O OT4YeTa Ha OCHOBE
OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI, TPH YCIOBUU aKTUBHOM CaMOCTOATEIHHON PabOTHI.

10. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsSI MTPEMMOJABATEJEN



JIeKIIMOHHBIN KypC CTPOMTCS MO CIEAYIOIIEMY IUIaHy: CHadaja BBOAATCS M OOCYXKAAl0TCs
OCHOBHBIC TIOHSATHS BOJIOKOHHOW ONTHKH, pPacCMaTPUBAIOTCA KOHCTPYKTHBHBIE OCOOEHHOCTH
BOJIOKOHHBIX CBETOBOJIOB M NPHUHIMITEI PabOTHI TBEPIOTEIBHBIX JIa3€pOB pasinyHoOro Tuma. [lorom
paccMaTpUBAIOTCS HIEMEHTHI BOJIOKOHHBIX JIa3€POB, HX XaPaKTEPUCTUKH M METOJIbI MX W3TOTOBIICHUS.
Jlazee paccMaTpHBAIOTCS BOIPOCHL, CBS3aHHBIE C CO3/aHHEM BOJIOKOHHBIE JIa3¢pOB HA OCHOBE
CBETOBOJIOB, JIETHPOBAaHHBIX HOHAMHM HEOIUMa, WTTepOus, »pbus u roiapbmus. B 3aHATHAX 1O
HETMHEHHON ONTHKE, pacCMaTpPHBAIOTCS OCHOBHBIE MOJOXKEHHsS HEJIMHEWHOW ONTHKM U Oojee
noJpoOHO Te 3 (HEKTHI, KOTOPHIE UCIIONB3YIOTCS MPU CO3JaHUYU BOJIOKOHHBIX JIA3€POB.

3aKIIIOYUTEIbHbIE Pa3/esibl Kypca MOCBALICHbI 03HAKOMIICHHUIO € MPAKTUYECKUM IMPUMEHEHUEM
BOJIOKOHHBIX JIa3€POB: B JIA3€PHON TEXHOJIOTUHU, MEIUIIUHE, B BOJIOKOHHO-ONTUYECKUX JTUHHUAX CBSA3H,
MIpU IPOBEACHUH (PyHIaMEHTATIBHBIX (PU3NYECKUX IKCIIEPHUMEHTOB.

C muenpto BBIPAaOOTKM TPO(PECCHOHATBHBIX KOMIIETEHIM CTYJCHTOB Ha 3aHATHUAX
ucnosb3yercss uHtepakTuBHas Qopma (20%) nmpoBeneHus 3aHATHI. AKTHBHasg (opMa MNpPOBEACHUS
3aHATHH TPEAIoJaraeT, B YaCTHOCTH, YTO CTYAEHTHI CaMOCTOSTEIbHO MPOPAa0aTHIBAIOT OTAEIbHBIC
JONOJIHUTEIbHBIE pa3fenbl Kypca C Yy4eTOM JIOTIOJHHUTENBHOW —JIMTEpaTyphbl, coOoOIaeMoin
IpernoaBaTeseM.

ABTOP(BI):

[etposckuit Bukrop Hukonaesuy, k.¢.-M.H., ¢.H.C.

Penenzent(ni):
Kysnenon A.Il., 1.¢.M.H., 101IEHT



