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AHHOTALMS

B kypce nekuuii u3yyarorcst pu3ndecKue MPUHIUIIBI, TOJI0KEHHBIE B OCHOBY PaOOTHI JIa3epoB,
a TaK)Ke OCBEIIACTCS COBPEMEHHOE COCTOSHHUE JIa3€PHBIX TEXHOJIOIMH. PaccMmarpuBaroTcs OCHOBHBIE
TUIBI JIa3€pOB MX KOHCTPYKTHBHBIE OCOOEHHOCTH, SHEPIeTUYECKUE XapaKTEPUCTHKH, MapaMeTphl
n3nydeHus. OCHOBHOE BHHMMAaHHME YJEJIEHO NPUMEHEHHUSM JIa3epOB B HAyYHBIX MCCIIEIOBaHUSX,
MEJIULMHE U B IPOMBILIJICHHOCTH.

VYuebHON 3ajmauell Kypca SBISETCS O3HAKOMJICHME CTYAEHTOB C OCHOBaMHM KBAaHTOBOH
JIEKTPOHUKA. JIa3epHOM (DM3MKH, JIa3epHBIMM TEXHOJIOTHSIMH., a TaKXKe MX OOYYEHHUIO MeTojaaM
na3epHON AMAarHOCTHKH. [TomyuyeHHble 3HaHUS OyAyT MCIOJIB30BAThCS B AAJbHEWIIEM IPU PELICHUN
Pa3MYHbBIX 33]1a4, B TOM YHCJIE CBSI3aHHBIX C HAYYHBIM IPOQHIeM Y4eOHOH IpyIIIbl.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

enstmu ocBoeHust yueOHOM aucuuIuIMHbL “COBpeMEHHbIE HaIpaBlIeHUs (DU3UKU: JIa3epbl U
Ja3epHbIE TEXHOJIOTUK SABIAIOTCA (POPMUPOBAHUE 3HAHMN O (PU3MUYECKUX MPUHIIMIIAX, IOJOXKEHHBIX B
OCHOBY pa0OThl Ja3epoB, OCHOBHBIX THIAX JIa3epOB U HUX KOHCTPYKTUBHBIX OCOOCHHOCTEH,
¢dopmMHpoBaHHE 3HAHUH OO0 OCHOBHBIX HANpPABJIECHUSAX JIa3€pHBIX TEXHOJOIMH C HCIOJIb30BAHUEM
Ja3epHBIX H3yyareiaed pa3IMyHOro TUMa. 3aKpervieHHe NpogecCHOHAJIbHBIX HaBBIKOB B 00JacTh
HKCHEPUMEHTATbHON TEXHUKH IMpH pa3pabOoTKe, MCCIETOBAHUU M SKCIUTyaTallud JIa3epHBIX CHUCTEM.
Wzydatorcss mpUHOUIBI pabOThI, a TaKKe YCTPOMCTBO M XapaKTEPUCTUKH MPUOOPOB U YCTAHOBOK,
UCTOJB3YEMBIX B COBPEMEHHOM (PM3MUYECKOM IKCIEPUMEHTE M pPeai3alliid COBPEMEHHBIX JIa3€PHBIX
TEXHOJIOTHH C MPUMEHEHHEM JIa3€POB.

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

Conepxxanne mporpammbl  “CoBpeMEHHBIE HampaBlieHUs (GU3UKUA: JIa3epbl W J1a3epHbIC
TEXHOJIOTHH~ TPEACTaBIseT COO0OM pa3BUTHE IIOJNYYEHHBIX paHee 3HaHW B O0JIACTH OINTHUKH,
ANEeKTPOAMHAMUKH, KBAHTOBOM MEXaHUKH. B Kypce HCIOnb3yrTCsl OCHOBHBIC MOHSITHS, KOHIEHIUH,
MIPEICTaBISAIONINE COO0M TeOpeTHUECKYI0 0a3y, OCBOCHHYIO CTYJACHTAMHU MPH U3YUYEHUH TUCITUTLINH.

I/I3yquI/Ie AUCHUIUIMHBL TMO3BOJIUT CTYACHTAM IIOJYYUTb W PAa3BUTb HABBIKU IMPOBCACHUA
OKCIICPUMCHTAJIbHBIX I/ICCJIC,HOBEIHI/II\/JI XAPaKTCPUCTHUK  JIa3CPHOI'0  U3JIYUYCHHA, HUCIOJIb30BaATh
Pa3siinuHbIC CI)I/ISI/I‘IGCKI/IC ABJICHUSA IPU PCIICHHU 3aa4 YHPABJICHUA JIA3CPHBIM HU3JIYUYCHHUEM, a4 TAKKC
OIICHUBATHh BO3BMOKHOCTH JIA3€PHBIX CUCTEM IIPU MPUMCHCHUHA B PA3JIMYHBIX LCIIAX.

3. O®OPMUPYEMBIE KOMIIETEHIIUHU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIe KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO[[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

MIPOEKTUPOBAHHE,
co3JaHue u
IKCILTyaTaIus
ATOMHBIX CTAHIIUH U
JIPYTHX SACPHBIX
SHEPTETHYCCKHUX
YCTaHOBOK,
BBIPA0ATHIBAIOIINX,
peodpasyomux u
HCIIONB3YIOMINX
TEIUIOBYIO U SIICPHYIO
SHEPTHIO, BKIIIOYAS
BXO/ISIIHE B UX COCTAaB
CHUCTEMBI KOHTPOJIA,
3aIUTHI, YIIPABICHUS U
obecrieueHus s1epHOI
U paJualOHHON
0e30macHOCTH

O0beKT niIn
00J1aCTEL 3HAHUSA

AnepHO-(hU3NIECKHe
TIPOIIECCHI,
MIPOTEKAIOIIUE B
000pyI0BaHUH U
YCTPOMCTBAX IS
BBIPaOOTKH,
npeoOpa3oBaHUs U
UCTIOJIb30BaHUS
SIEPHOU U TETIOBOM
SHEPTUH;
0e30macHOCTb
IKCIUTyaTalluy U
paaralMOHHBII
KOHTPOJIb aTOMHBIX
00BEKTOB U
YCTaHOBOK;

Koa n naumeHoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapr-IIC, ananu3
OIIbITA)

ay‘-IHO—I/ICCJ'ICIIOBaTCJ'IBCKI/Iﬁ

ITIK-2 [1] - Criocoben
IPOBOJTUTH
MaTeMaTHIECKOe
MOJICIIUPOBAHUE TSI
aHalii3a Bceu
COBOKYITHOCTH
MIPOIIECCOB B SIJIEPHO-
SHEPreTUIECKOM U
TEIUIOMEXaHUYECKOM
obopynoBanuu ADC

Ocnosanue:
[IpodeccronanbHbIi
crannaprt: 24.078,
40.008, 40.011

HpOI/ISBOI[CTBeHHO-TGXHOJ’IOI‘I/I‘IGCKI/If/i

MIPOEKTUPOBAHHUE,
co3JaHue U
IKCILTyaTaIus
aTOMHEIX CTAaHIIMHU U
JIPYTHUX SACPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyromux u
HCTIONTB3YIOMINX
TEIUIOBYIO U SIIEPHYIO
SHEPTHIO, BKIIIOYAS
BXO/ISIIHE B UX COCTAB
CHUCTEMBI KOHTPOJI,
3aIUTHI, YIIPABICHUS U
obecrieueHus s1epHOi
U paJualOHHON
0e30macHOCTH

MPOIIECCHI KOHTPOJIS
apaMeTpPOB, 3aIUTHI
U TMarHOCTUKH
COCTOSIHUS SIICPHBIX
DHEPreTHUECKUX
YCTaHOBOK;
MH(POPMALIMOHHO-
U3MEPUTEITbHAS
anmaparypa u
OpraHbI yIpaBJICHUS,
CUCTEMBI KOHTPOJISA,
yIpaBJICHUS, 3aIUTHI
U o0ecriedeHus
0e30macHOCTH,
IPOrPaMMHO-
TEXHUYECKUE
KOMIUIEKCBI
WH()OPMAIMOHHBIX U

ITIK-9 [1] - Criocoben
aHaJTN3UPOBATh

HEHTpOHHO-(U3UYECKHE,

TEXHOJIOTHYECKHe
MIPOUECCHI U aJITOPUTMBL
KOHTPOJISI, yIPaBICHUS
U 3amuThl DY c 1enbio
obecrieueHus ux

3¢ dEeKTUBHON U
0e30macHoOi paboTHI

Ocnosanue:
[IpodeccronanbHbIit
crannaprt: 24.028,
24.033

Koa n naumenoBanue
HHIMKATOpPa
AOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTEeHI[UN

3-T11K-2[1] - 3HaTh
METO/IbI
MaTeMaTeMaTHYECKOTO
aHaym3a Jist
MOJICTTUPOBAHUS
MIPOLIECCOB B SIIEPHO-
JHEPTEeTUIECKOM U
TEIIOMEXaHUYECKOM
obopymnoBanuu ADC ;
V-IIK-2[1] - ymeTh
MIPOBONTH
MaTeMaTHYeCKoe
MOJICTTUPOBAHUE
MIPOLIECCOB B SIIEPHO-
JHEPreTUYECKOM U
TEIIOMEXaHUYECKOM
obopymnoBanuu ADC,;
B-I1K-2[1] - B1ageTh
CTaHJIaPTHBIMU
nakeTaMu
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIEIOBAHU I

3-11IK-9[1] - 3natp
MpaBUJia ¥ HOPMBI B
aTOMHOM DHEPIeTHUKE,
kputepuu > HeKTUBHON
u 6e3onacHoi paboThI
A9Y;

V-TIK-9[1] - ymeTtb
aHaAJIM3UPOBATh
HEHTpOHHO-(DU3NYECKHE,
TEXHOJIOTHYECKHE
MIPOIIECCHI U AITOPUTMBI
KOHTPOJISI, yIPaBJICHUS U
3amuThel S19VY;;
B-IIK-9[1] - BnageTs
METOJIaMH aHaJIu3a
HEUTPOHHO-(PU3NIECKUX
Y TEXHOJIOTHYECKUX
npoueccos B ADY.




MIPOEKTUPOBAHUE,
co3JaHue U
JKCIUTyaTanus
aTOMHBIX CTaHITAI U
JIPYTHUX SIIEPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPaOATHIBAIOIINX,
peodpasyronux u
HCTIONTB3YIOMINX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKITIOUAs
BXOJSIIYE B UX COCTaB
CHUCTEMBI KOHTPOJI,
3allUThI, YIIPABIEHUS U
oOecnievyeHus AaepHOI
Y paaualOHHON
0e30macHOCTH

MIPOEKTUPOBAHUE,
CO3J1aHUE U
JKCIUTyaTauus
aTOMHEIX CTAaHIIUA U
JIPYTUX SIIEPHBIX
SHEPTETUUECKUX
YCTaHOBOK,
BBIPaOATHIBAIOIINX,
peodpasyronux u
HCTIONTB3YIOIIUX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKIIIOYAS
BXOJSILIHAE B UX COCTAB

YOPaBISIONIUX
CHUCTEM SIICPHBIX
HHEPreTHUECKUX
YCTaHOBOK

IpOIIeCChl KOHTPOIIS
napaMeTpOB, 3aIIUTHI
U IMaTHOCTUKH
COCTOSTHUS SITACPHBIX
HHEPreTHUECKUX
YCTaHOBOK;
MH(POPMALIMOHHO-
MU3MEPUTEITbHAS
anmaparypa u
OpTaHbl YIIPaBJICHHUS,
CUCTEMBI KOHTPOJIS,
YIpaBIICHUS, 3aIIATHI
u obecrieueHus
0e30macHOCTH,
IPOrPaMMHO-
TEXHUYCCKHE
KOMIUIEKCBI
WH()OPMAITMOHHBIX U
YOPaBISIONIUX
CHUCTEM SIICPHBIX
HHEPreTHYECKUX
YCTaHOBOK

IPOLIECChl KOHTPOJIS
apaMeTpPOB, 3aALUTHI
Y IMarHOCTUKH
COCTOSTHUS SITICPHBIX
HHEPreTHYECKUX
YCTaHOBOK;
UH(POPMALIMOHHO-
U3MEPUTEITbHAS
anmaparypa u
OpTaHbl YIIPaBJICHHUS,
CUCTEMBI KOHTPOJIA,
YIpaBIICHUS, 3aIIATHI
U o0ecrneueHus

ITIK-10 [1] - Cnocoben
MPOBECTH OILICHKY
SIEPHOM U
paaralMOHHON
0€30MacHOCTH IIpU
IKCIUTyaTallUH U BHIBOJIC
U3 SKCIUTyaTaIiu
STICPHBIX
IHEPreTHIECKUX
YCTaHOBOK, a TAKXXE MPH
0OpalIeHn! C AIepHBIM
TOIUTUBOM H
paaroOaKTHBHBIMU
OTXOJIaMH

OcHosanue:
[IpodeccronanbHbIit
craugapt: 24.028,
24.033

ITIK-11 [1] - Cnocoben
aHAJTM3UPOBATh
TEXHOJIOTHH MOHTaXa,
PEMOHTA U ACMOHTAXa
obopynoBanus DY
IPHUMEHUTCIIBHO K
YCIIOBHSIM COOPYKEHHUS,
OKCILTyaTalluu U CHATHA
C IKCIUTyaTaluu
sHeproookoB ADC

OcHosanue:
IIpodeccronanbHbIi
craugapt: 24.032,
24.033

ITIK-12 [1] - CriocobeH k

CHUCTEMBI KOHTPOJIS, 0€30MmacHOCTH,
3aIlUTHI, YIIPABICHUS U | IPOrpaMMHO-
oOecrnieueHus AEpHON | TEXHUYECKUE
Y paManiioHHON KOMIUTEKCBI
0€30MacHOCTH MH(POPMALMOHHBIX
YIIPaBISIOIINX
CUCTEM AACPHBIX
IHEPreTUIECKUX
YCTaHOBOK
OpraHU3alMOHHO-YTIPaBICHYECKUI
MIPOEKTUPOBAHHE, TETUTO(PU3UUECKUE
CO3/IaHUE U DHEPreTUYECKUe

JKCIUTyaTaIus

YCTaHOBKH KaK

OpraHu3aiuu padbounx
MECT, UX TEXHUYECKOMY

3-1IK-10[1] - 3HaTh
KpUTEpUU SAEPHOU U
palralMOHHON
oe3omacHocTH S0V ;
V-TIIK-10[1] - ymets
MIPOBOJIUTH OIEHKH
SIEPHON U
paaralMOHHON
Oe3omacHoctH 1DV,
B-TIK-10[1] - BmageTs
METOJaMH OLICHKHU
SIIEPHON U
paaralMOHHOMN
0€30MacHOCTH MPU
sKkcIuryaranuu S0V, a
TaK)xe Ipu 00paIeHuu ¢
SIIEPHBIM TOILJIMBOM U
PaauOaKTHBHBIMU
0TXOJaMH

3-IIK-11[1] - 3Hath
MIpaBWJIa TEXHUKH
0e301acHOCTH IpU
MPOBEICHUU MOHTAXa,
PEMOHTA U IEMOHTakKa
obopynoBanus AJY; ;
V-IIK-11[1] - ymets
MIPOBOINTH MOHTAX,
PEMOHT U IEMOHTaX
obopynoBanus A0Y
MPUMEHHUTETHHO K
YCIIOBHSIM COOPYKEHHUS,
9KCIUTyaTalluu v CHATHUS
C 9KCIUTyaTaluu
sHeprobiokoB ADC;;
B-TIK-11[1] - BmageTs
HABbIKAMU MOHTaXHBIX
U IEMOHTaXXHbIX paboT
Ha TEXHOJIOTUYECKOM
0o0opy1I0BaHUU

3-T1IK-12[1] - 3HaTh
HOpPMAaTUBHBIE
JIOKYMEHTBI U




aTOMHBIX CTAaHIIUU U
JIPYTUX SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
npeoOpasyomux 1
HCTOJIb3YIOLINX
TEIUIOBYIO U SIIEPHYIO
SHEPIUI0, BKIIIOYas
BXOJIAIINE B NX COCTaB
CHUCTEMBI KOHTPOJIA,

00BEKTHI OCHAILIEHUIO, TpeOOBaHUs 1O

YeJI0BEYECKOU Pa3MEIICHUIO OpraHu3aiy padodnx

JESTENIBHOCTH, TEXHOJIOTMYECKOI0 MECT; ;

CBSI3aHHOM C UX o0opyoBaHus V-TIK-12[1] - ymeTb

CO3aHHUEM U IIPOBOAUTD

JKCIUTyaTauuen OcHosanue: ONTUMH3ALAIO
[IpodeccronanbHbII pa3MenIeHUs
crannaprt: 24.032, TEXHOJIOTHIECKOTO

24.033

o0opyoBaHus Ha
pabounx mMecTax;;
B-TIK-12[1] - BnageTs

3alIUTHI, YIIPaBICHUS U TPUHIATIAMA

o0ecrieyeHus SAepHON OepeKIMBOrO

Y paraliOHHON MIPOU3BOJICTBA U

6e30macHOCTH HENPEPbIBHOTO
COBEPILICHCTBOBAHHUS
TEXHOJIOTHUECKUX
IPOILIECCOB

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHUE

3amaun BocruTaHus (KOx)

Coznanue ycnoBui,
o0ecneynBaroImx,
(opMHUpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPbI
MOMCKA HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAaKTUYECKUX
peueHui, KpUTUIECKOTO
OTHOIICHHS K UCCIIETOBAHHSIM
JKeHaydHOoTo Tojka (B19)

BocnurarenbHbIN ITOTEHIIAAT
JUCLUIUINH

1.Mcnonb30BaHuE BOCIUTATENHHOTO
MOTEHLIMaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccienoBaTenbcKas
pabota», «IIpoekTHas npakTHUKay,
«HayuHbIi1 cemuHap» Ui

- (popmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB M CIIOCOOOB
Hay4YHOTO ITO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATEIIbCKUX KaUeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEAOBATEIIbCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccneaoBanuil. 2.Mcrnons3oBanue
BOCITUTATEIHLHOTO TIOTCHITHAJIA
aucuuiuiuH "Mcrtopus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKkaiuu'", "BeeneHue B
cnenuaibHoCTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblii cemunap" mis:

- popMupoBaHUs CIIOCOOHOCTH
OTJIETISATh HACTOSIIIME HAYYHbIE
HCCTIEOBAHUS OT JDKCHAYUYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTHUUECKOTO
MBIIICHUS], YMEHUS pacCMaTpUBaTh




pas3NUYHbIC UCCIIEOBAHUS C
AKCIIEPTHOM TIO3UITUH ITOCPEICTBOM
00CYXJIEHUs CO CTyIEHTaMHU
COBPEMEHHBIX UCCIIEIOBAHUM,
HCTOPUYECKHX MPEANOCHUIOK
MOSIBIICHHSI TEX WJIM MHBIX OTKPBITHI
Y TEOPHUH.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

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

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HepeIs)

MakcuMaJabHbIil
0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
0CBOEHUA
KOMIMOATAHIINIA

6 Cemecmp

Pa3pen 1

16/16/0

[\
9]

K1

o0
G
=
T

3-IIK-




3-TIK-

Pazmen 2

2-15

14/14/0

25

KH1-15

3-I1K-

I1K-2,
B-

I1K-2,
3-TIK-

V-
I1K-9,
B-
I1K-9,
3-TIK-

3-TIK-

3-IIK-

HUmoeo 3a 6 Cemecmp

30/30/0

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

6

50




V-
IK-9,
B-

IK-9,
3-T1K-

3-IIK-

3-TIK-

12,
B-
TIK-
12

* — COKpaIlleHHOE HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJUIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U
(wm) PK3aMeH

CoxparnieHre HaMMEHOBaHUHN (POPM TEKYIEr0 KOHTPOJIS M aTTECTALUH Pa3AesioB:

O06o3na | ITo1HOe HaMMeHOBaHH e
yeHHe
KU1 KoHTpoJib 1o utoram
€) OK3ameH
KAJEHJIAPHBIN IIJTAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U yac. , yac. yac.
6 Cemecmp 30 30 0
1-8 Paznea 1 16 16 0
1-4 Tema 1 IlpuHuunbl padoThl J1a3epoB Bcero ayiutopHbIx 4acoB
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE, ITOTJIOIEHUE. 8 E [0
Pasperniennsle u 3anpenieHHbIe nepexoabl. MexaHu3Mbl Ownunaiin
ymuperus TuHud. OXHOPOJHOE ¥ HEOJHOPOIHOE yIIUPEHUE. | () |0 |0




Haxkauka. TpexypoBHeBast 1 4eThIPEXypPOBHEBasI CXEMBI PaOOTHI
J1a3epoB. Y CIOBUE MOJTYyUYECHUS TeHEpaAllUU. 3aTIrMBaHUE
gacToThl. ClieKTpasibHas IMPHHA JIA3€PHOTO U3ITyUECHHUS.
[IpenenbHbIEe SHEPrEeTUYECKHE XapaKTEPUCTUKH KBAHTOBOI'O
reHepaTopa. CBoicTBa Ja3epHBIX Ty4KOB:
MOHOXPOMaTHYHOCTb, KOT€PEHTHOCTh (IPOCTPAHCTBEHHAS U
BpEMEHHAs1), HAIIPABJIEHHOCTD, CIIEKTPAJIbHAS SIPKOCTb.
XapakTEepUCTUKU U CBOMCTBA ONTUYECKUX PE30HATOPOB. Bpems
XKU3HHU (PoTOHA U JOOPOTHOCTH pe3oHaTopa. KoHcTpykiun u
3JIEMEHTBI ONTUYECKUX PE30HATOPOB. PacyeT onTuyeckoro
pe3onaropa. Kpyrosas nuarpamma. CinoskHble pe30HATOPHI.
MeTob!I CeJIEKIINN TUIIOB KOJIeOaHMA.

5-8 Tema 2 Tunsl J1a3epoB Bcero ayiuTopHbIX 4acoB
OcHoOBHBIE TUIIBI JIa3epOB. OCHOBHBIE XapAKTEPUCTUKHU 8 | 8 | 0
J1a3€pOB: ra30BbIX, TBEPAOTEIbHBIX, KUAKOCTHBIX, HA LEHTpax | OmiaiiH
OKPACKH, XMMUYECKHX, ITOJIyIIPOBOJAHUKOBBIX, PEHTTEHOBCKUX, | () 0 0
Ha CBOOOHBIX 2NIEKTpOoHax. ['a30BbIe a3epbl HA HEUTPATIBHBIX
aTOMax ¥ MOHHBIE Ja3ephl. [ enil-HeOHOBBIN U TEeNHi
KaaMueBbli nazepsl. [Ipuniun ux padbotsl. MosnekymsipHbie
ra3oBble JIa3epsbl. Jlazepsl Ha OKHCH U IBYOKHCH YIJIEPOJA.
ABOTHBIN 1 SKCUMEPHBIH J1a3epsl. JKuaKoCcTHbIE J1a3ephl
(;1azepsl Ha KpacuTensix). TBepAOTEIbHBIC JIa3ePHI.
ITomynpoBOAHUKOBBIE J1a3epbl. BOJIOKOHHEBIE J1a3epsl,
XUMHUYECKHUE J1a3€phl.
2-15 Pazpnen 2 14 14 0
9-12 Tems 3 JlazepHble TeXHOJI0THN 00PA0OTKN MATEPUAJIOB Bcero ayiuTopHbIX 4acoB
B3anMozeincTere na3epHOro U3iaydeHus ¢ MeTaulaMHu. 8 | 8 | 0
Jlazepnas peska. /lucranunoHHas azepHas peska. JlazepHas Ownutaiin
pe3Ka HeMeTalNIM4ecKuX MaTepuainos. JlazepHas cBapka 0 0 0
METAJJIOB. A IIUTUBHBIE TEXHOJIOTUN: COBPEMEHHOE COCTOSIHHE
U IIepcleKTUBLI. JIazepHas HamiaBka MeTamioB. JlazepHas
MapKupoBKa, JlazepHas odncrka.
13-15 | TemB 4 JlazepHble TeXHOJIOTHH Bcero aytuTopHBIX 4acoB

FHGpI/IHHHe n KOM6I/IHI/IpOBaHHLIe JIA3CPHBIC TCXHOJIOT'UU.
HpI/IMeHeHI/IC JIa3€pOB B MCAULIUHEC.

6 | 6 | 0
Ouwuutaiig
0 |0 | 0

CokpallieHHbIE HAUMEHOBAHMS OHJIAH OTIIUIA:

Oo6o03na | ITos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M [TOTHOTEKCTOBBIN MaTepual
T1JI IlomHOTEKCTOBBIE JIEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPUAIIbI
ncC HMHTEepaKTUBHBIN CANUT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu peanuzanyu nporpamMmbl AUCUUIUINHBI «COBpEMEHHbIE HAIllpaBIeHUS (PU3HUKH: JIa3epbl U
Ja3epHbIE TEXHOJOTHMM» HCHOJIb3YIOTCS pa3IUYHble 00pa30BaTENIbHBIE TEXHOJIOTMM — BO BpPEMs
ayJUTOPHBIX 3aHATHIA 3aHATH POBOAATCS B (POPME JICKIIHIA C UCTIOIb30BAaHUEM TEXHUYECKUX CPEJICTB
00ydYeHUS - JIEKIUI C BU3YyaTU3aINCH.

JUJ11 KOHTPOJISL YCBOCHHMSI CTYIE€HTOM pa3JeNIoB JAHHOIO Kypca UCIOJIb3YETCSl TECTUPOBAHHUE.

CamocrosrenbHass paboTa CTYJEHTOB MOJpazyMeBaeT MoJ co0oi MpopabOTKy JIEKLIMOHHOTO
MaTepHaja ¢ UCIOJIb30BAHNEM PEKOMEHIyEMOH JINTEPATYPhI AJIs IOATOTOBKH K 3a4ETY.

YacTb 3aHATUI TPOBOAUTCS B MHTEPAKTUBHOM (hopMme.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLICHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSTUNA TEKYLIETO,
PpyOEXKHOro U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMu KOHTPOJIS HMX OCBOCHHUSA
IpeJICTaBJIeHa B CIEyIOIIeH Tabnule:

Komnerenuus NuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)

I1K-10 3-1IK-10 3, KH-8, KU-15
VY-TIK-10 3, KH-8, K1-15
B-I1K-10 3, KH-8, KU-15

IK-11 3-I1K-11 3, K1-8, KU-15
VY-TIK-11 3, KH-8, KU-15
B-TIK-11 3, KH-8, KU-15

IK-12 3-1IK-12 3, KH-8, KU-15
VY-TIK-12 3, KH-8, KH-15
B-I1K-12 3, KH-8, KH-15

[1K-2 3-11K-2 3, KH-8, KU-15
VY-TIK-2 3, KH-8, KH-15
B-I1K-2 3, KH-8, KU-15

I1K-9 3-11K-9 3, KU-8, KH-15
VY-TIK-9 9, KH-8, KH-15
B-I1K-9 3, KH-8, KU-15

HIkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MToroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKase W MpeAcTaBiIseT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM HPHU BBIIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroBas omeHKa BBICTABISIETCS B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJIbHOM IIKaJe ECTS y4eOHOH TUCIUIUIMHEI




OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CJI1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B Or1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OueHKa «yIOBJIETBOPUTEIBHOY

BBICTABIIAETCS CTYAEHTY, €CIIM OH MMEET
3HAHUSA TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOHII €0 JICTAJIEH, 0MyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIEHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOH IOCIIEN0BATEIBHOCTH B
M3JI0KEHUH TPOrPaMMHOI0 MaTepHaIa.

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEIIBHOMN YacTH
MPOrpaMMHOTO MaTepuala, JOmyCcKaeT
H 60 2- F cylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe «HEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHEe 0e3
JOIIOJTHUTCIIbHBIX 3aHSATUH 110

COOTBCTCTByTOH.Ieﬁ JVUCHUIIIINHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUILJIUHBI

OCHOBHAZ JIMTEPATYPA:

1. DU b 73 BonokoHHBIE TEXHOIOTHYECKHE Ja3epbl U ux npuMenenue : , Cankt-IlerepOypr: Jlansp,
2022

2. OU K 44 KBanToBas u onTuveckas nekrTponuka : , Cankr-IlerepOypr: Jlans, 2022
3. DU I1 75 Jlazeps! u skonoruueckuit MOHUTOpUHT atMocdepsl : , Cankr-IlerepOypr: Jlans, 2022
4. OU b 82 Jlazepsr: npuMeHeHust U npuinoxenus : , Cankr-IlerepOypr: Jlans, 2022

5.539.1 E59 AtomHast 1 MOJIEKYJIsIpHAsl CIIEKTPOCKOIUsA. ATOMHas criekTpockonus : , M. A.
EnpstimeBuy, Mocksa: JInbpoxom, 2009

6. 539.1 E59 AtomHas u MoseKyJIsipHasl crieKTpockonus. MosnekynspHas ciekTpockonus : , M. A.
EnpstimeBuy, Mocksa: JInbpoxom, 2009



7. 537 3-43 Ilpunnuns 1a3epos : , O. 3senro, Cankt-Ilerepoypr [u ap.]: Jlans, 2008

JIOITOJIHUTEJIbHASA JINTEPATYPA:
1. 1 T37 Fundamentals of Fiber Lasers and Fiber Amplifiers : , New York: Springer Heidelberg, 2014

2. 621.37 K85 Jlazeps! yIbTpakOpOTKUX UMIYJIHCOB U X MPUMEHEHUS | yueOHOe mocodue,
Honronpyausiii: Uarennexr, 2012

3. 535 131 CoBpemeHHas ja3epHasi ClIeKTpOoCcKomnus : yueOHoe nocobue, onronpyansiii: UnTemekr,
2014

4. 91 A 16 CoBpeMeHHast ONTHKA I'ayCCOBBIX IyYKOB : yueOHoe nocodue, Mocksa: @usmaraur, 2010
I[MTPOI'PAMMHOE OBECIIEYEHUE:

CrieunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[Ipn usyueHum Kypca HEOOXOJMMO OCHOBHOE BHUMAaHHE YIENIUTh (PU3HMUYECKUM OCHOBAM
(GbopMHpOBaHUS J1a3epHOTO W3Iy4deHUs. J[Is1 3TOro HEOoOXOAWMO OCBOUTH (U3UYECKUE 3aKOHBI
MPOIIECCOB M3IYYCHUSI M TOTJIONICHUS JICKTPOMAarHUTHOTO TIOJISI aTOMaMK M MoJieKyinamu. Cremyer
0co00¢ BHUMAaHHE YJCIHTh HM3YYCHHUIO CBOWCTB PA3JIMYHBIX THUIIOB PaJHAIMOHHBIX MEPEXOI0B —
CIIOHTAHHOTO M3JIY4YEHHUS, BEIHYKJICHHOTO U3TYUCHHS M BHIHY>KICHHOTO TTOTJIOIICHHSL.

CrnemyeT XOpoIio pa3o0paThCsi B BOMPOCE O HEOOXOAMMOM YCIIOBUU BOSHUKHOBEHHUS JIa3€pHOM
reHepalny — MOPOroBOM MHBEPCHON HACEJICHHOCTH U MOPOTOBOM KOI((HUIIMEHTE YCUIICHUS U CBS3U
9TUX MAPAMETPOB C PA3TMYHBIMH BHJIAMU TIOTEPh M3JIyYCHUS B aKTUBHOM CpeJie pe3oHaTopa Jiazepa.

[Ipy w3ydeHUW ONTHYCCKUX PE30HATOPOB HEOOXOJMMO XOPOIIO pa30UpaThCs B BOIPOCAX,
CBA3aHHBIX C ONPCACICHUCM ITapaMETPOB OJSJICKTPOMArHUTHOI'O ITOJIA (‘-IaCTOTa, MMPOCTPAHCTBCHHAA
KOH(UTyparus, pacCXoAMMOCTh) B 3aBUCUMOCTH OT KOH(PUTYpAIlMX Pe30HATOpa TOTO MO0 HHOTO THIIA.

Crnemyer UMeTh XOpollee IMPEICTaBICHHE O PA3UYHBIX PEXKHMAX TEHEpaluH Jiazepa U O
METOJaX MOJYYCHHS KOPOTKUX M MOIIHBIX HUMIYJIbCOB (METOJ MOJIYJMPOBAHHOH JOOPOTHOCTH U
METO]I CHHXPOHH3AINH MOJ).

[Ipu m3yyeHHM KOHKPETHBIX Ja3epOB HEOOXOAMMO YETKO OPHEHTHUPOBATHCS B CIEAYIOIIMX
BOMIPOCAX: CXEMa DHEPreTUYECKHX COCTOSHHUM, MEXaHW3M CO3/JaHHUsS WHBEPCHOW HACEIICHHOCTH,
CHEKTPAJbHBIM JHana3oH U3JIy4YeHUs,, IapaMeTpbl BBIXOAHOIO M3Iy4YeHHUs (HENpPEpBIBHBIA WK



UMIYJIbCHBIM PEXHUM, JUIMTEIBHOCTh M MOIIHOCTH HMMIIYJIbCA, BO3MOXHOCTh PaOOTHI B peKUMax
MOJIYJIMPOBAaHHON JOOPOTHOCTH M cHHXpoHU3anuu mon), KITJ[ nmazepa, KOHCTPYKTUBHBIE OCOOCHHOCTH
na3epa, 00JacT ero NpUMEHEHU.

ITo BTOpoii wactu kypca («IIpumeHeHHs Jla3epoB M Ja3epHbIE TEXHOJIOTUH») HEOOXOIHUMO
3HaThb M IOHMMATh OCOOEHHOCTH pPAaOOTHI BOJOKOHHBIX JIa3€pOB: PEXKHUMBI I'€HEpallUu JIa3epHOIro
U3JIyYEHUs, €ro BOJHOBBIE M DHEPIeTUYECKUE XAPAKTEPUCTHKH, a TAKXKE IpENeabl UX H3MCHEHHS,
Pa3HOBUJHOCTH U OCOOEHHOCTH CPEICTB JOCTaBKU JIA3€PHOTO H3Iy4YeHHUs B pabouylo 30HY €ro
B3aUMOJIHicTBUA ¢ o0OpalaThlBaeMbIM MaTepuaioM (METauIOM); BO3MOXKHOCTU  yNpaBJICHUS
TEXHOJIOTUUYECKUMH PEXHMMaMH, O0ECIEeUHMBAIOLUIMMU OCYIIECTBICHUE MPOLIECCOB PE3KU, CBApKU U
HaIlJIABKU METAJUIOB € IIOMOILBIO JIA3EPHOI'O U3JIyYECHUS.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

JIeKIIMOHHBIN KypC CTPOUTCS CIIEAYIOIIUM 00pa3oM.

[lepBriii pa3aen mocBsileH (pU3NUECKUM OCHOBAaM JIa3epHBIX MCTOYHHMKAX H3NydeHus. B stom
pazaene HeoOXOIMMO TPEeXkIe BCEro pacCMOTPETh Pa3IMYHbIE MPOLECCHl U3JIydaTeIbHBIX MEePEeX0/0B
(cioHTaHHOE W3NMy4YeHUE, BBIHYKJIEHHOE HW3IyuYeHHWE U BBIHYKJIEHHOE TIOTJIONIEHUE), YCTAaHOBUTH
B3aMMOCBSA3b MEXIY HUMH, BBIBECTH COOTHOILIEHUS MEK]ly BEPOSITHOCTAMM JIaHHBIX MpoleccoB. Jlanee
CJICAYCT IMOKa3aTb CTYACHTaM, IMPU KAKUX YCIOBHUAX MHTCHCUBHOCTDL 3JICKTPOMArHUTHOTO U3JTYyYCHUA
MIpU MPOXOKJCHUHM Yepe3 BEIecTBO OyaeT BO3pacTaTh W Kak, BBEIS TOJOKUTEIBHYIO OOpaTHYIO
CBA3b, MOJKHO IIOJYYUTH TI'CHEPATOP JBJICKTPOMATrHUTHOIO H3JTYYCHHA B ONTHUYCCKOM JHAIIA30HC —
naszep.

[Tocne aTOrO CreayeT BRIBECTH HEOOXOIMMBbIE YCIOBHS BOSHUKHOBEHHMS JIa3€pHOM reHepaluy —
BBECTU IMOPOTOBBIM KOI(PPHUIMEHT YCWICHHS M TOPOrOBYI0 MHBEpPCHYIO HaceleHHOcTh. [lanee
HEOOXOUMO PACCMOTPETh BO3MOKHOCTH JOCTH)KEHHS TMOPOTOBBIX 3HAUYEHHUH — MCCIEIOBAThH
KJIACCUUYECKHE TPEX- U YEThIPEXYPOBHEBBIE CXEMbI HAKAUKHU.

HpI/I HU3YUCHUHN PA3JIMYHBIX TUIIOB JIA3CPOB HGO6XO,Z[I/IMO AKIICHTUPOBATh BHUMAHUC CTYICHTOB
Ha CJIEIYIOUIMX OCOOCHHOCTSIX: arperaTHOe COCTOSIHHME AKTUBHOW Cpelbl, CXeMa JHEPreTHYECKHX
COCTOﬁHHﬁ, MEXaHU3M CO3aaHuA I/IHBepCHOI\/JI HaCCJICHHOCTH, CHCKTpaHBHBIﬁ Auana3oH HU3JIy4YCHMU,
rapaMeTpsl BBIXOJHOTO M3iydeHHs, pexxumbl padoTsl, KIIJ[ nasepa, KOHCTpYKTHBHBIE OCOOEHHOCTH
nazepa.

Bo BTOpoM pasznene paccMaTpuBalOTCA pa3MYHbIE BHJIBI JIa3epHBIX TEXHOJOTHH. B sTOoM
pazzene HeoOXOAMMO AaKIEHTHPOBATh BHHMaHUE CTYJCHTOB Ha TOM, KaKHE€ HWCTOYHUKU JIa3€pHOTO
M3JIy4EHUs] UCIOJIb3YIOTCS B COBPEMEHHBIX JIA3€pHBIX TEXHOJOTMYECKUX KomIuiekcax. Cruemyer
o0paTuTh BHHMaHHE Ha TOM KakKHhe PEKHUMBI T€HEpalliyd UCHOIB3YIOTCS AJIs pealu3allid JIa3epHBIX
TEXHOJIOTUH U KOHCTPYKTUBHBIC OCOGGHHOCTI/I JIA3CPHBIX TCXHOJIOTMYCCKUX KOMINJICKCOB PA3JIMYHOTO
HaszHa4YCHU.

CamocrosiTenbHast paboTa CTyIeHTOB HEOOXOAMMA JIJIsl BBIPAOOTKH Y HUX YMEHUS IPUMEHEHUS
MOJIYUYCHHBIX TCOPECTUUYCCKUX 3HAaHUU AJId pCIICHUA MTPAaKTUYCCKUX 3aaa4, TaAKNX KaK YMCHHUC BI)I6paTI)
ONTHMAJbHBIA JIa3epHBIM HMCTOYHHMK JUJIsl PEIICHHsS KOHKPETHOM 3aJayd, pacueT XapaKTepUCTHK
Ja3€pPHOTO U3MyUYeHUs AJIs 3aJJaHHBIX TapaMeTPOB PE30HATOPA U AKTUBHOM CPEJIbl, pacueT mapaMeTpoB
pe3oHaTopa M aKTUBHOM CpeIbl UCXOJs U3 MOTPEOHOCTH B OINpPEAENCHHBIX CBOWCTBAX JIa3epHOTO
W3IIy4YEeHHUS.
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