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AHHOTAIUA

B kypce neknuit u3yyarorcst pu3NUecKrue MPUHIUIIGI, TOJI0KEHHBIE B OCHOBY pa0OTHI J1a3epoB,
a TaKKe OCBEILAETCS COBPEMEHHOE COCTOSIHHME JIA3€PHBIX TEXHOJIOTMH. PaccMaTpuBarOTCs OCHOBHBIE
TUTBl JIa3€POB UX KOHCTPYKTHBHBIE OCOOCHHOCTH, JHEPIeTHYECKHE XapaKTEPUCTHKH, MapaMmeTpbl
n3nyyeHus. OCHOBHOE BHMMAHME YAEJIEHO MPHUMEHEHUSM JIa3epOB B HAyUYHBIX HCCIIEIOBaHUIX,
MEIMILVHE U B IPOMBIIIICHHOCTH.

VYuebHOI 3ajmauel Kypca sBJISETCS O3HAKOMJIEHME CTYJIEHTOB C OCHOBAMU KBAaHTOBOM
JIEKTPOHUKA. JIa3€pHOM (DU3MKH, JIa3epHBIMH TEXHOJIOTUSIMH., a TaKXe HX OOYyYEHHUIO0 MEeTo/aMm
na3epHoi nuarHocTHkH. [lomydyeHHble 3HaHUSA OyAyT MCHOJIB30BATHCSA B JajbHEHIIEM IPU PELICHUU
Pa3NUYHBIX 33724, B TOM YHCJIE CBSI3aHHBIX C HAYYHBIM NPOQHIEM YIeOHOH IpyIIIIbI.

1. EJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

Llenssmu ocBoeHHs y4eOHOW aucuuIUIMHBI “‘COBpeMEHHBIC HampaBieHUs (U3WKU: Jla3epbl U
Jla3epHble TEXHOJIOTHM ™ ABISIOTCS (POPMUPOBAHHE 3HAHHUM O (PU3MUECKUX NPUHIUIAX, TOJOKEHHBIX B
OCHOBY pabOThl J1a3epOB, OCHOBHBIX THUMAX JIA3€pOB U MX KOHCTPYKTHBHBIX OCOOEHHOCTEH,
¢dopmupoBaHHue 3HAaHHUN 00 OCHOBHBIX HAlpaBJICHUSX JIA3€PHBIX TEXHOJIOIMH C HCIOJIb30BaHUEM
Ja3epHBIX M3JydyaTesaed pa3IMyHOro TUma. 3akperyieHHe NpoQecCHOHATIbHBIX HAaBBIKOB B 001acTH
SKCIIEPUMEHTAJIbHON TEXHUKHU NpU pa3pabOTKe, MCCIEA0BAaHUU U IKCIUTyaTallMM JIA3€PHBIX CHCTEM.
W3yuaroTcst mpuHIUNBI pabOThI, a TaKKe YCTPOWCTBO M XapaKTEPUCTUKUA NMPHOOPOB M YCTAHOBOK,
UCTOJB3yEeMBbIX B COBPEMEHHOM (DM3MYECKOM IKCIIEPHUMEHTE U PEalM3alui COBPEMEHHBIX Ja3epHBIX
TEXHOJIOTMH C IPUMEHEHHUEM JIa3€POB.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Conepxanne mnporpammbl  “CoBpeMEHHbIE HalpaBieHHs (QU3MKH: Jla3epbl M Jla3epHbIe
TEXHOJIOTUU TIpeJICTaBlIseT cOo00il pa3BUTHE IOJYyYEHHBIX paHee 3HAaHUH B OOJACTH ONTHKH,
ANIEKTPOJAMHAMUKH, KBAHTOBOM MEXaHUKHU. B Kypce HCIONIb3yrOTCS OCHOBHBIE TIOHATHS, KOHLEMINH,
MPEJCTaBIIAIOIINE COO0M TEOPEeTHUECKYI0 6a3y, OCBOCHHYIO CTYI€HTaMU IPU U3YYECHUH JUCLUIUINH.

W3ydyeHre AMCUMIUIMHBI IO3BOJIUT CTYJAEHTaM IMOJYYUTb W DPa3BUTh HABBIKM IPOBEIEHUS
AKCIIEPUMEHTAJIbHBIX  HCCIIEIOBAaHUI XapaKTepUCTHK JIA3€pHOT0 M3JIY4YEHMs, MCIOIb30BaTh
pasnuuHble QU3NYECKUE SIBICHUS NPU PELICHUM 3a/1a4 YIpaBJICHUsS JIa3€pHBIM H3JIyUYE€HUEM, a TAKKe
OLIEHMBATh BO3MOKHOCTH JIA3€PHBIX CUCTEM IIPU IPUMEHEHHUHU B PA3IMUHBIX IIEJISAX.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIBTATBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



[TpodeccnonaibHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBeKkTamH (00JacTsiMu

3HaHUI) TPOpECCHOHATIBHOMN 1 TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT nIu
00J1aCTH 3HAHUS

Kon u HammeHoBaHuUe
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(npodeccuoHAIBHBIN
cranaaprt-I1C, ananu3
onbITA)

Kon n naumenoBanue
HHIMKATOpPa
AOCTHKEHU S
npogeccuoHaIbLHOM
KOMIIeTEeHI[UN

HayLIHO-I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ

MIPOEKTUPOBAHHUE, snepHo-pusndeckue  [1K-2 [1] - Ciocoben 3-T1K-2[1] - 3HaThH
CO3/1aHUE U MIPOLIECCHI, MIPOBOUTD METO/IbI
HKCILTyaTaIus MpOTEKaroIue B MaTeMaTHYeCKOe MaTeMaTeMaTUYeCKOTro
aTOMHBIX CTaHIMH U o0opy/noBaHUU U MOJIETTUPOBAHUE JIJIS aHanm3a Jyist
OPYTUX IEPHBIX YCTPOWCTBAX IS aHanM3a BCeH MOJEIUPOBAHUS
HHEPreTHYECKUX BBIPA0OTKH, COBOKYITHOCTHU MIPOLIECCOB B SIIEPHO-
YCTaHOBOK, npeoOpa3oBaHus U MIPOIIECCOB B SEPHO- HHEPTeTUIECKOM U
BBIPa0aTHIBAOIINX, HCIOJIb30BaHUS JHEPreTUYECKOM U TEIIOMEXaHHYECKOM
peoOpas3yronmx u SJIEPHOMN M TEIJIOBOM = TEIJIOMEXaHUYECKOM obopynoBanuu ADC ;
HCIIONB3YIOLIUX SHEPIUH; obopynoBanuu ADC V-IIK-2[1] - ymeTh
TEIUIOBYIO U sIIEpHYI0  0€30macHOCTh IPOBOTUTH
SHEPTHI0, BKIIOYast SKCIUTyaTaluu U OcHosaHue: MaTeMaTH4eCKoe
BXO/ISIIAE B UX COCTAB  PaAuallMOHHBIN [IpodeccronanbHbII MOJIEJIMPOBAHUE
CUCTEMBI KOHTPOJIS, KOHTPOJb aTOMHBIX  cTaHaapt: 24.078, MIPOLIECCOB B SIIEPHO-
3aIUTHI, YIIPABJICHUS U = OOBEKTOB U 40.008, 40.011 SHEPTreTUYECKOM U
o0ecrnieueHus AIEpPHON | YCTaHOBOK; TEIIOMEXaHMYeCKOM
U paJiMaliiOHHON obopynoBanuu ADC,;
0e30macHOCTH B-TIK-2[1] - B1agets
CTaHJAPTHBIMHU
nakeTamu
aBTOMAaTH3HPOBAHHOTO
POEKTUPOBAHUS U
HCCIIEA0BAHUN
IPOM3BOJICTBEHHO-TEXHOJIOTHYECKUIA
POCKTUPOBAHUE, nporecchl kouTposst | [1K-9 [1] - Ciocoben 3-T1K-9[1] - 3uath
CO3JIaHHE U NapaMeTpoB, 3alIUThl AHAJIM3UPOBATh MpaBuJia ¥ HOPMBI B
AKCILTyaTaIus Y INarHOCTHUKH HEHUTPOHHO-(DM3UYECKHE, AaTOMHOI dHEPTeTHKE,
aTOMHBIX CTaHLUHN U COCTOSIHUS SIIEPHBIX = TEXHOJOTMYECKHE KpUTEepHH 3P HEKTUBHON
IPYTUX SICPHBIX HEPreTUIECKUX MPOIIECCHI U AITOPUTMBI | M O€301acHON pabOTHI
HHEPreTUYECKUX YCTaHOBOK; KOHTpOJIS, ynpasieHus u S0V ;
YCTaHOBOK, WH(POPMAIIMOHHO- 3anuThl 10V ¢ nensio V-IIK-9[1] - ymeTs
BbIpa0aTHIBAIOIIUX, U3MepUTeNIbHAs o0ecrieyeHus ux aHAJIN3UPOBAThH
npeoOpasyromux u arnmaparypa u ¢ exTuBHON U HEUTPOHHO-(DHU3UIECKHUE,
MCTOJIB3YIOLINX OpraHsbl yrpaBiieHus, —0e30macHoil paboThbI TEXHOJIOTUYECKHE

TEIIOBYIO U SIICPHYIO
SHEPTHI0, BKITIOYast
BXOJIAIIHE B X COCTAB
CUCTEMBI KOHTPOJIS,
3aIUTHI, YITPABJICHUS U
obecrieyeHus SAepHON
Y paaualOHHON
0e30macHOCTH

CUCTEMBI KOHTPOJIS,
yIIpaBJICHUS, 3aLUThI
u obecrieyeHus
0e30I1acHOCTH,
MIPOrpaMMHO-
TEXHUYECKHE
KOMILJIEKCBI
MH(OPMALIMOHHBIX U

Ocnosanue:
[TpodeccnonanpHBIM
crangapt: 24.028,
24.033

MIPOIIECCHI U AJITOPUTMBI
KOHTPOJISI, YIIPABJICHUS U
3amuTel A0VY;;
B-T1K-9[1] - BnaneTsh
METOJIaMU aHaJln3a
HEHUTPOHHO-(DU3HUECKUX
1 TEXHOJIOTHYECKUX
nporeccos B ADY.




YIPaBISIOLUIUX
CUCTEM SIZICPHBIX
SHEPreTHYECKUX
YCTaHOBOK

MIPOEKTUPOBAHHUE,
co3J1aHue U
SKCILTyaTaIus
aTOMHBIX CTAaHIIUU U
JPYTUX SIAEPHBIX
HEPTEeTHYECKHUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
npeoOpasyromux u
HCTIOJIB3YIOITNX
TEIUIOBYIO U SIIEPHYIO

MPOIECChI KOHTPOJIS
MapaMeTpoB, 3AMIUTHI
U INarHOCTHUKH
COCTOSIHUS SIICPHBIX
HEPreTUICCKUX
YCTaHOBOK;
MH(pOpPMaIMOHHO-
HU3MEpUTEITbHAS
amrmaparypa u
OpraHbl YIIPaBIICHUS,
CHCTEMBI KOHTPOJIS,

ITK-10 [1] - Criocoben
MIPOBECTH OLICHKY
SIICPHOM 1
paaralMOHHON
0€30MMacHOCTH MPU
SKCIUTyaTalliu U BBIBOJIC
13 SKCILTyaTaluu
SIIEPHBIX
SHEPreTHYECKUX
YCTaHOBOK, a TAKXeE MpH
oOpallleHuH C SIePHBIM

3-I1K-10[1] - 3uaTh
KPUTEpUU SACPHOU U
paauaoHHON
oe3omacHoctu SIDY; ;
V-TIK-10[1] - ymeTh
MIPOBOJMTH OIICHKU
SIIEPHOU U
paaualoOHHON
6e3onacHocTu A0V
B-TTIK-10[1] - Bnanets
METOJIJaMH OLIEHKH

SHEPIHI0, BKITIOYAS YIPaBICHUS, 3alUThl  TOIIMBOM U STICPHOM 1
BXOJISIIIIME B UX COCTaB | M 00ECTICUCHHS painOaKTHBHBIMU panuanoHHON
CHCTEMBI KOHTPOJI, 0€30MacHOCTH, OTXOJaMHU 0e30macHOCTH pU
3alUTHI, YIIPABICHUS U = IPOrPaMMHO- skcITyarau S0V, a
oOecrieyeHus ACPHONH = TEXHUYECKHE Ocnosanue: TaKXe MMpH 00paIeHuH ¢
Y paJMaliOHHON KOMILICKCHI [IpodeccronanbHbIi SIICPHBIM TOTUTHBOM H
0e3omacHOCTH MHPOPMAMOHHBIX U cTaHgapT: 24.028, paInOaKTUBHBIMH

YIPaBISIOLINX 24.033 OTXO0IaMH

CHCTEM SIICPHBIX

HEPreTUYCCKUX

YCTaHOBOK
[IPOCKTHPOBAHHE, nporecchl kouTposst | [1K-11 [1] - Ciocoben 3-T11K-11[1] - 3Hath
CO3JIaHHE U MapaMeTpOB, 3alIUTHl  aHAIM3UPOBATH npaBuiia TEXHUKH
IKCILTyaTaIHsI U TUarHOCTHUKH TEXHOJIOTUM MOHTaXa, 0e30MmacHOCTH IpU
ATOMHBIX CTaHIUH U COCTOSIHHS SIIEPHBIX ~ PEMOHTA U IEMOHTaXa NPOBEJICHUU MOHTaXa,
APYTHX SAEPHBIX IHEPreTUYEeCKUX obopynoBanus S10Y PEMOHTA U IEMOHTaXa
IHEPreTUICCKUX YCTaHOBOK; MPUMEHUTETHHO K obopynoBanus 9V ;
YCTaHOBOK, MH(pOPMaIMOHHO- ycioBusiM coopyxkenunsi,  Y-ITK-11[1] - ymers
BbIPA0ATHIBAIOIINX, U3MEpUTEITbHAS IKCIUTyaTallUH U CHATHS  MPOBOJMTH MOHTAX,
npeoOpa3yonux 1 anmaparypa u C KCIUTyaTaluu PEMOHT M IEMOHTaX
HCTIOJTB3YIOIITNX OpraHsl ynpasjieHusi, 3HeproosokoB ADC obopynoBanus A2Y

TEIUIOBYIO U SIEPHYIO

CHUCTCMBbI KOHTPOJIA,

MPUMCHUTCIIBHO K

SHEPTHI0, BKITIOYAs yIpaBieHus, 3amuTel  OcHogaHue: YCIIOBHSIM COOPYKEHHS,
BXO/JISIIIIME B UX COCTaB | U oOecreyeHus IIpodeccronanbHbII HKCIUTyaTalluH U CHATHUS
CUCTEMBI KOHTPOJIS, 0€e301acHOCTH, crannapt: 24.032, C DKCIUTyaTaluu
3alUTBI, YIIPABIECHUS U = TPOTPaMMHO- 24.033 sHeprodiaokoB ADC;;
oOecTieYeHUs IACPHONH = TEXHUYECKHE B-TIK-11[1] - Bnanets
U paJMaliOHHON KOMILJIEKCHI HaBBIKAMU MOHTa)KHBIX U
0€30macHOCTH WH(POPMAIMOHHBIX U JIEMOHTAXHBIX PaboT Ha
YIIPaBJISIOLINX TEXHOJIOTHYECKOM
CHCTEM SIIEPHBIX 000pyI0BaHUHT
SHEPreTUYECKUX
YCTaHOBOK
OpraHu3aIMOHHO-YIIPABIECHUYECKUI
MIPOEKTUPOBAHNE, TETUTOU3NIECKIE IMK-12 [1] - Cniocoben k ~ 3-T1K-12[1] - 3Hath
CO3JIaHHE U SHEepreTU4ecKue opraHu3zanuu pabounx HOpPMAaTUBHBIE

IKCIUTyaTaIus

YCTaHOBKHU KaK

MCCT, UX TCXHUYCCKOMY

JOKYMCHTEI U




ATOMHBIX CTaHIIMH B
JPYTUX SAEPHBIX
HEPTETUYECKHUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peoOpasyIonmx u
HCITOJTB3YIOITUX
TEIUIOBYIO U SIICPHYIO
SHEPTHIO, BKITIOYAs
BXO/IAIIHE B X COCTAaB
CUCTEMBI KOHTPOJIA,
3aIUTBI, YIIPABJICHUS U
obecrieueHus s1epHOI
Y paJualOHHON
0e30macHOCTH

00BEKTHI OCHAIIICHHUIO, TpeOOBaHUS IO

YeJI0BEYECKOM pa3MeIeHno OpraHuzaiuy padbounx

NeSITeNIbHOCTH, TEXHOJOTHYECKOI0 MECT; ;

CBSI3aHHOM C UX 000pyI0BaHUs V-TIK-12[1] - ymeTb

CO3/1aHUEM U MIPOBOAUTD

JKCILTyaTanuei Ocnoeanue: ONTUMM3ALUIO
[TpodeccnonanbpHbIM pa3MelneHus
crangapt: 24.032, TEXHOJIOTUYECKOI0

24.033

00opyI0BaHUs Ha
pabounx mMecrax;;
B-TIK-12[1] - BnageTth
NPUHIUITIAMA
OEpEKITUBOTO
MIPOM3BOJICTBA U
HETPEPBIBHOTO
COBEPILICHCTBOBAHUS
TEXHOJIOTUIECKUX
IPOIICCCOB

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenn
BOCITMTaHUS
[TpodeccnonanpHoe
BOCITHTaHHUE

3amaun BocnuTaHus (KOx)

Cozpanue ycioBHi,
o0ecrnevynBaroIuX,
dbopMHUpOBaHE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpPbI
MOVCKA HECTAHAPTHBIX HAYIHO-
TEXHHUYCCKUX/TIPAKTHUCCKUX
pelIeHui, KpUTHYECKOTO
OTHONICHHSI K HCCIICIOBAHUSM
JHKeHaydHoro Tojka (B19)

BocmmraTrensHBIN ITOTSHITHAT

U CIIUTIINH

1.Mcnons30BaHNE BOCIIUTATSILHOTO
MOTCHITUAIA TUCIUTIINH/TIPAKTHK
«HayuHno-uccienoBareiabckas
pabotay, «[IpoekTHas MpaKkTHKa,
«HayunbIi1 ceMmuHap» JUIst:

- opMUpOBAHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CTIOCOOOB
Hay4YHOTO IMO3HAHUS MUPA, PA3BUTHS
HCCIEA0BATEILCKUX KaueCTB
CTYJIGHTOB TTOCPEJICTBOM HUX
BOBJICUCHHS B UCCIICIOBATCIIBCKUE
MPOEKTHI MO 00JIACTSAM HAYIHBIX
nccaenoBanui. 2.Mcronp3oBanue
BOCIIHTATEIBHOTO MMOTCHIINAIA
nucuuiul "Victopust Hayku u
unxenepun", "Kpurnueckoe
MBIILJIEHUE U OCHOBBI HAYUYHOU
KomMMyHuKanuu'", "BBefeHue B
cnenuaibHOCTh", "HayuHo-
nccaeaoBarenbekas pabora',
"HayuHslii cemuHap" nis:

- popMUpOBaHUS CIIOCOOHOCTH
OTJIENSATh HACTOSIINE HAyYHBIE
HCCTIEAOBAHMS OT JHKEHAYUHBIX
MOCPEICTBOM MPOBEACHUS CO
CTyJICHTaMH 3aHSATUN U PETYJISPHBIX
Oecen;

- GopMHUPOBAHUS KPUTHUECKOTO
MBIIUICHUSI, YMEHHUS paCCMaTPUBATh




pa3JInYHbIE UCCIIEOBAHUSA C
SKCIIEPTHOM MO3ULUHU ITOCPEACTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
UCTOPUYECKUX MPEATIOCHUIOK
MOSABJIEHUA TE€X WJIM UHBIX OTKPBITUI
U TEOPHUH.

5. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIA:

IL.II

HaumeHoBaHnue
pasaeJia yueOHOM
JUCIHHUILINHBI

Henean

JlaGopaTopHbie

Jlexknuu/ Ilpaxr.
(cemuHnapsi )/
padoThIl, yac.

OO0s13aT. TeKyuuii

KOHTPOJIb (popma*,

HemeIs)

MakcumaJabHbBINR
0aJu 3a pazgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJsl)
HNuaukaTopsl
OCBOEHUSA
KOMIIeTeHIUH

6 Cemecmp

Pa3pgen 1

16/16/0

N
(6]

K

1
00)

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-T1K-10,
3-11K-11,
V-1IK-11,
B-IIK-11,
3-I1K-12,
V-1IK-12,
B-T1K-12

Pazmen 2

2-15

14/14/0

25 KH-15 | 3-11K-2,
V-IIK-2,
B-TIK-2,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-11,
V-TIK-11,
B-TIK-11,
3-11K-12,




V-1IK-12,
B-TIK-12

HUmoeo 3a 6 Cemecmp 30/30/0 50

50 6] 3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-9,
V-IIK-9,
B-IIK-9,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-IIK-11,
3-11K-12,
V-1IK-12,
B-TIK-12

KonTposabHbie
MepOonpusiTUs
Cemectp

32 6

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJbHBIX 0ayuloB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIIOUYAs 3a4eT H

(wn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTALUU Pa3AEIIoB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHUE
KN KoHTpoJIb 110 uTOram
€] DK3aMeH
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
yac. yac. qac.
6 Cemecmp 30 30 0
1-8 Paszgen 1 16 16 0
1-4 Tema 1 IIpuHuHMnbI padoTel J1a3epos Bcero ayuTopHBIX 4acoB
CrnoHTaHHOE ¥ BBIHYKIEHHOE U3]Ty4E€HHE, OTJIOIIEHHUE. 8 E |0
Paspeniennsle 1 3anpenieHHbIE Tepexoabl. MexaHn3Mbl Omnunaiin
yiupeHus TuHuu. OTHOPOAHOE U HEOJAHOPOJHOE YILIUPEHHUE. 0 0 0

Haxkauka. TpexypoBHeBast U 4eThIpEXypOBHEBasI CXEMBI
paboThI Ja3epoB. Y CIOBUE MOTYYEHHS T€HEPALIUU.
3araruBanue 4acToThl. CeKTpaibHas MKUPHUHA JIa3ePHOTO
n3nyyenus. [lpenenbHple SHEpreTHYeCKre XapaKTepUCTHKN
KBaHTOBOT'O TeHepaTropa. CBONCTBA JIa3€pHBIX TyYKOB:
MOHOXPOMaTHYHOCTb, KOT€PEHTHOCTh (IIPOCTPAHCTBEHHAS U
BpEMEHHasl), HalpaBJIEHHOCTh, CIIEKTPaJIbHAs IPKOCTh.
XapakTepUCTUKHU U CBOMCTBA ONTHYECKUX PE30HATOPOB.
Bpewms xu3Hu GpoToHa M JOOPOTHOCTH PE30HATOPA.
KoHcTpykiinu n 31eMeHThl ONTHYECKUX PEe30HATOPOB. Pacuer
onruueckoro pezonaropa. Kpyrosas nuarpamma. CiokHble
pe30HaTOphl. METO bl CEJICKITMU THUTIOB KOJIeOaHMIA.




Tema 2 Tunvbl J1a3epoB

Bcero aytuTopHbIX 4acoB

OcHoBHBbIE THIIBI J1a3epoB. OCHOBHBIE XapaKTEPUCTUKHU 8 | 8 | 0
J1a3€pOB: ra30BbIX, TBEPAOTEIbHBIX, )KUIAKOCTHBIX, HA LIEHTpax | OHnaiH
OKPACKH, XUMHUYECKHX, MTOTYIIPOBOJHUKOBBIX, PEHTTEHOBCKUX, | 0 0 0
Ha CBOOOIHBIX AIEKTpOHaxX. ['a30BbIe a3epbl HA HEUTPATIBHBIX
aToMax U MOHHBIE JIa3ephl. | enii-HeOHOBBIN U IeJIUi
KaaMueBbli nazepbl. [Ipunnun ux padotel. MonekyssipHbIe
ra3oBble J1a3epsbl. Jlazepbl Ha OKHCH U IBYOKUCH YIJIEpPO/Ia.
ABOTHBII 1 SKCUMEpHBIH J1azepsl. JKuaKoCTHBIE 1a3epbl
(;1a3epsl Ha KpacuTensix). TBepaOTEIbHBIE Ja3ephl.
[TonynpoBoIHUKOBBIE J1a3epbl. BoloKOHHBIE J1a3€ephl,
XUMUYECKHE JIa3ephl.
2-15 Paznea 2 14 14 0
9-12 Tems 3 JIazepHble TEXHOJOTHH 00PaOOTKH MAaTEePHAJIOB Bcero aynutopHbIX yacoB
B3anMopeincTBre na3epHOro U3iyd4eHus ¢ MeTaulaMu. 8 \ 8 \ 0
Jlazepnas pe3ka. JlucraHunoHHas 1azepHas peska. JlazepHas Omnunaiin
pe3Ka HeMeTaUIMYeCKUX MaTtepuaios. JlazepHas cBapka 0 0 0
METaJJIOB. AJIUTUBHBIE TEXHOJIOTUU: COBPEMEHHOE
COCTOSIHME U MepCreKTUBBIL. JlazepHas HalulaBKa METaJuIoB.
Jlazepnas MapkupoBka, JlazepHast ouncTka.
13-15 | Tems 4 JlazepHble TEXHOJIOTHH Bcero aynutopHsix 4acos

FI/I6pI/II[HBIe nu KOM6I/IHI/IpOBaHHHe JIa3C€PHBIC TCXHOJIOIUH.
HpI/IMeHeHI/Ie JIa3€pOB B MCANLIUHC.

6 |6 [0
Ounnaiin
0 I [0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK ONEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuai

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuansl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTEepakTUBHBIN CAUT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I pea3aniu nporpaMmbl TUCHHUIIIIMHBL ((COBpCMCHHLIC HaIlpaBJICHUA (I)I/I3I/IKI/IZ JIa3€pbl U

Ja3epHbIe TEXHOJOTHUW» HCHOIB3YIOTCS pa3IUYHbIE 00pa3oBaTENbHBIE TEXHOJOTUH — BO BpeMs
ayTUTOPHBIX 3aHSATUHN 3aHATHUS IPOBOAITCS B POpME JIEKIIUN C UCTIONH30BAHUEM TEXHUYECKUX CPEJICTB
o0OyueHus - NEKIUN C BU3yalTu3alueH.

J171st KOHTPOJISl YCBOSHHUSI CTYJICHTOM pa3zieioB JAHHOTO Kypca UCIIONIb3YeTCsl TECTHPOBAHUE.
CamocrosiTenbHass paboTa CTYJIEHTOB IMOJpa3yMeBaeT IMoJ cOO0W MPOpabOTKy JIEKITHOHHOTO

Marepuaa ¢ UCIOIb30BAHUEM PEKOMEHIYEMOM JINTEpaTyphl IS TOATOTOBKH K 3a4ETY.

YacTp 3aHATHN TPOBOAUTCS B UHTEPAKTUBHOM (opMe.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)

I1K-10 3-11K-10 3, KU-8, K1-15
Y-TIK-10 9, KH1-8, KI1-15
B-I1K-10 9, KH1-8, KI1-15

[K-11 3-11K-11 3, KU-8, KI-15
V-I1K-11 9, KH1-8, KI1-15
B-I1K-11 9, KU-8, KI1-15

[1K-12 3-11K-12 9, K-8, KI-15
VY-T1K-12 9, KU-8, KI-15
B-T1K-12 9, K-8, KI1-15

I1K-2 3-T1K-2 9, K-8, KI1-15
VY-1IK-2 9, KU-8, KI-15
B-T1K-2 9, K-8, KI1-15

I1K-9 3-11K-9 3, KU-8, KI1-15
VY-1IK-9 9, K-8, KI1-15
B-T1K-9 9, KU-8, KI-15

IIkaabl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHATHS JIEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MTOroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKase W MpeAcTaBiseT co0oi cymMMy 0aioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBIIOJIHEHUU
3aJIaHMI B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKATIOM:

Cymma 6amnoB | Onenka mo 4-ex Ouenka TpeGoBaHMs K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM TUCIUIIMHBI

OneHka «OTINYHO» BBICTABISETCS CTYIEHTY,
€CIIH OH IIyOOKO U IPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH

90-100 5 — «omauuno» A M
CTPOMHO €ro U3J1araer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTHUKOH,
HCIIOJNIb3YET B OTBETE MATEPHAI
MOHOTPaUIECKOM JINTEPATYPHI.
85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HAET MATEPUal, TPaMOTHO U
4 — «xopouio» IO CYILIECTBY HU3JIAraeT ero, He JI0MycKas
70-74 CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA
D BOIIPOC.
65-69 3- O1LieHKa «y/IOBJIETBOPHTEIHHO)

60-64 «y()ogﬂemgopumeﬂb].[o» E BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT




3HaHMsSI TOJILKO OCHOBHOT'O MaTepHaia, HO He
YCBOMWJI €T0 JIeTaliei, OMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUIIbHBIE (POPMYIHUPOBKH,
HapyIIEHUS JIOTUIECKOH
MOCIIE0BATEIEHOCTH B U3JI0KEHHUH
MPOrPaMMHOT0 MaTepraa.

O1ieHKa «HEYIOBICTBOPUTEIHEHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuaa, J0MyCKaeT CyIleCTBCHHBIC
Hwuxe 60 F oumOku. Kak mpaBuio, omeHka
«HEY006TEMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTyZICHTaM, KOTOPbIE He MOTYT MPOJIOIKUTh
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 110
COOTBETCTBYIOICH AUCIUILIUHE.

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

OCHOBHAZ JIMTEPATYPA:

1. 539.1 E59 AtomHast u MOJIEKYJIsIpHAsl CHEKTPOCKOIHUA. ATOMHAsi CHEKTpOCKonus : , EnbsimeBuy
M.A., Mocksa: JIu6pokom, 2009

2.539.1 E59 AtomHas u MoJieKyJsipHasi CIEKTPOCKOMus. MoneKysipHas CIeKTPOCKOIHNS : ,
EnpsimmeBny M.A., Mocksa: JIubpoxom, 2009

3. OU b 73 BosiokoHHBIE TEXHOJIOTHYECKHUE JIa3ephl U UX npuMeHeHue : , ['onydenko 1O. B., bornanos
A. B., Cankr-IlerepOypr: Jlans, 2022

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

5. DU I1 75 Jlazepsl u sKonoruueckuii MOHUTOpUHT atMocdepst : , lllemanun B. I'., [Ipusanos B. E.,
®otuaau A. J., Cankr-IlerepOypr: Jlans, 2022

6. DU b 82 Jlazepsr: npumenenus u npuinoxenus : , Ueakun C. B. [u np.], Cankr-IlerepOypr: Jlanp,
2022

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

JOIIOJTHUTEJIbHASA JINTEPATYPA:

1. X T37 Fundamentals of Fiber Lasers and Fiber Amplifiers : , Ter-Mikirtychev V., New York:
Springer Heidelberg, 2014

2.621.37 K85 Jlazepb! ynbTpakOpOTKUX UMIYJIBCOB M UX MMPUMEHEHHs : yueOHoe mocodue, Kprokos
ILT., Jonronpynusrii: MaTemtekt, 2012

3. 535 131 CoBpeMeHHas 1a3epHast CIEKTpOoCcKomws : yaeoHoe nmocodue, lemtpénep B.,
Honronpyansiit: Uatemnekt, 2014




4. 91 A 16 CoBpeMeHHas ONTHKA T'ayCCOBBIX MYYKOB : yueOHOe mocooue, Bomoctaukos B. T,
A6pamoukuH E. I'., MockBa: ®usmarnurt, 2010

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenpanbHOE porpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIBHO-TEXHWYECKOE OBECIEYEHME YUEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

[Ipy wm3yyeHuMH Kypca HEOOXOIUMO OCHOBHOE BHHMMAHHUE YAEIMTb (PU3HYECKHMM OCHOBaM
(dbopMHpOBaHUS Ja3epHOr0 U3IAydeHus. J[Is 3Toro HeoOXOAMMO OCBOUTH (HU3UUECKUE 3aKOHBI
IIPOLIECCOB M3JIyYEHUS U IMOIVIOIIEHHUS 3JEKTPOMAarHUTHOIO MOJS aTOMaMH M MoJiekyinamu. Crenyer
oco00e BHMUMAaHHE YIENHUTh WM3YYCHHUIO CBOIMCTB pPA3IMYHBIX THUIOB PAJUAIMOHHBIX IEPEXOJ0B —
CIIOHTaHHOT'O U3JIy4E€HUs, BBIHYKICHHOTO U3JIy4€HHUS U BBIHYKJIECHHOTO IOTJIOIIECHHUS.

Cremyer XOpomIio pa3o0paThCsi B BOIPOCE 0 HEOOXOIMMOM YCIIOBHH BOSHUKHOBEHHUS JIA3EPHOM
reHepanuy — MOporoBOi MHBEPCHON HACEIIEHHOCTH U MOPOroBOM KOA((UIIMEHTE YCUIIEHUS U CBSI3U
9TUX MapaMeTPOB C PA3IMYHBIMU BHJIAMHU ITIOTEPH U3JIyYEHUs B aKTUBHOM CpeJie pe30HaTopa jasepa.

[Tpy m3yyeHUM ONTHUYECKHX DPE30HATOPOB HEOOXOIMMO XOPOIIO pa3zdoupaThCcs B BOIPOCAX,
CBSI3aHHBIX C OINpEAEJICHHEM NapaMeTpPOB 3JIEKTPOMAarHUTHOTO MOJsA (YacToTa, MPOCTPAHCTBEHHAs
KOH(UTrypanus, pacXoAUMOCTb) B 3aBUCUMOCTH OT KOH(PUTYpaLluu pe30oHaTopa TOro JMO0 MHOTO TUIIA.

Cnepyer uMmeTh XOpoulee INPEACTABIECHUE O Pa3JIMYHBIX PEKUMaxX TIEHEpalUM Jlazepa U O
METOJIaX MOJYyYeHUS] KOPOTKMX M MOIIHBIX HMITYJIbCOB (METOJ MOAYJIMPOBAHHOM JOOPOTHOCTH U
METOJ] CHHXPOHHU3ALIUUA MOJ).

[Ipy M3y4eHMM KOHKPETHBIX JIa3€pOB HEOOXOJMMO YETKO OPHUEHTHPOBATHCS B CIEAYIOIIMX
BOIIPOCAX: CXEMa HHEPreTHYECKUX COCTOSIHUM, MEXAHU3M CO3/1aHUs WHBEPCHOM HACEJIEHHOCTH,
CHEKTPAJIbHBIA JHANa30H M3JIydyeHHs, IapaMeTpbl BBIXOAHOTO W3IY4YeHUs (HEHNPEpHIBHBIA WM
UMIYJIbCHBIA PEXHUM, JUIUTEIBHOCTh M MOIIHOCTH HMMITYJIbCA, BO3MOXKHOCTh PabOTBl B PEXKHMAX
MOJTyJTUPOBAHHOM TOOPOTHOCTH U cMHXpoHM3auuu mox), KIIJI na3epa, KOHCTpYKTHBHBIE OCOOEHHOCTH
nazepa, 006JacTu ero MpUMeHEeHHs..

[To BrOpoit wactu kypca («[IpumeHeHHs Ja3epoB U Jia3epHbIE TEXHOJOTHH») HEOOXOAMMO
3HaThb M MOHMMATh OCOOEHHOCTH pPaOOThl BOJOKOHHBIX JIa3€pOB: PEXKHUMBI I'€HEpAlMU JIa3epHOIr0
W3JIy4E€HHs, €r0 BOJHOBBIE M JHEPreTHUYECKHE XAPAKTEPUCTHKH, a TAKKE MpPEJeiabl UX WU3MEHEHUS;
Pa3HOBUAHOCTH U OCOOEHHOCTH CpPEJCTB JOCTaBKU JIA3€pHOTO H3JIy4€HHS B pabouyyi0 30HY €ro
B3aUMOJICHCTBUS ¢ o0OpabOaThiBaeMbIM MaTepualioM (METaJuIOM); BO3MOXXHOCTH  YIIPaBJICHUS
TEXHOJIOTHYECKUMHU PEXHMaMH, O0ECIeUMBAIONIMMH OCYIIECTBICHUE MPOIECCOB PE3KH, CBApPKH H
HAIlJIABKU METAJUIOB € IIOMOILBIO JIA3EPHOI'O U3JIyYCHUS.



11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS1 TPENIOJABATEJIEA

JIeKIIMOHHBIN KypC CTPOUTCS CIECAYIOIIMM 00pa3oM.

[TepBoiii pa3aen MocBsiieH (U3HUECKUM OCHOBaM JIa3€PHBIX MCTOYHHMKAX M3NMydeHHUs. B aTom
paszzaene HeoOXOIMMO TPEXJIE BCETO PaCCMOTPETh pa3IMYHbIC MPOLECCH U3IY4aTeNIbHBIX MEPEX010B
(crioHTaHHOE U3Ny4YeHHUE, BBIHYXKICHHOE H3Iy4YE€HUE M BBIHYKIECHHOE MOTJIOLICHUE), YCTaHOBUTH
B3aUMOCBS3b M€Y HUMH, BBIBECTH COOTHOLIEHUS MEKY BEPOATHOCTSMHU JAHHBIX MpoleccoB. Jlanee
clielyeT MOKa3aTh CTYJIEHTaM, IPU KaKUX YCIOBUAX MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3Ty4YEHUS
IpU MPOXOXKJICHUH Yepe3 BElIeCTBO OyneT BO3pacTaTh M KakK, BBEIS MOJOXKHUTEIbHYIO OOPaTHYIO
CBA3b, MOXXHO IIOJy4UTb I'€HEPATOp 3JIEKTPOMATHUTHOIO M3JIYy4YEHUS B ONTHYECKOM JUala30HE —
nasep.

[Tocne 3TOrO CIENyeT BBIBECTU HEOOXOIMMBIE YCIIOBUSI BOSHUKHOBEHHUS JIA3€PHON MeHEepaluu —
BBECTH TIOPOTOBBIH KOX(PPHUIMEHT YCHJIEHHS M TIOPOTOBYI0 HWHBEPCHYIO HaceleHHOCTh. J[lanee
HEOOXOIUMO PAcCMOTPETh BO3MOKHOCTH JOCTH)KCHHSI TOPOTOBBIX 3HAUYEHUH — UCCIIENOBATh
KJIACCUYECKHE TPEX- U YETHIPEXYPOBHEBBIE CXEMbl HAKAUKHU.

[Tpu u3ydyeHUn pa3UYHBIX TUIOB Ja3epOB HEOOXOAMMO aKIEHTHPOBATh BHUMAaHUE CTYACHTOB
Ha CJEAYIOUIMX OCOOCHHOCTSIX: arperaTHOE€ COCTOSIHHME aKTHUBHOM Cpelbl, CXeMa SHEPreTHUYECKHX
COCTOSIHMM, MEXaHHU3M CO3JaHUs WHBEPCHOW HACEICHHOCTH, CIIEKTPAJIBHBIA JUANla30H H3JIy4CHMS,
IapaMeTpbl BBIXOJHOIO M3JIy4eHHUs, pexumbl padotsl, KIIJ[ na3epa, KOHCTPYKTHBHbBIE OCOOEHHOCTU
Jasepa.

Bo BTOpOM pasznene paccMaTpUBAIOTCS pPa3IMYHBIE BHUJBI JIA3€PHBIX TEXHOJOTH. B 3TOM
paznene HeoOXOAMMO AaKIEHTHPOBATh BHUMAaHHE CTYJCHTOB Ha TOM, KaKHE HMCTOYHUKU JIa3epHOTO
U3JIy4EHUs] MCIOJIb3YIOTCS B COBPEMEHHBIX JIa3€PHBIX TEXHOJIOIMYECKHX KomIulekcax. Cienyer
0o0paTUTh BHUMaHHE Ha TOM KaKH€ PEXHMbI F€HEepallMy UCIOJIb3YIOTCS JUISl peau3aliy Ja3epHbIX
TEXHOJIOTUH U KOHCTPYKTHUBHBIE OCOOEHHOCTH JIa3€PHBIX TEXHOJOTHUECKUX KOMIUIEKCOB Pa3IMYHOIO
Ha3HAYCHUS.

CamocTosTenbHas paboTa CTyIEeHTOB HEOOXOAUMA JIIsl BBIPAOOTKH Y HUX YMEHHS IPUMEHEHUs
MOJIYYEHHBIX TEOPETUYECKUX 3HAHUH Ul pelIeHHs] IPAKTUUECKUX 3a/1a4, TAKUX KaK YMEHUE BbIOpaTh
ONTHMAJIbHBIA JIa3epHBIM HCTOYHHUK JJIS1 pEIIeHHs KOHKPETHOM 3a/adyM, pacyeT XapaKTEpUCTHK
JIA3€pHOT0 M3JIY4EeHUS I 3aJaHHBIX [TapaMEeTPOB PE30HATOPA U aKTUBHOW CPEABI, pacyeT apaMeTpoB
pe3oHaTopa M aKTHUBHOM cpelbl UCXOAs M3 MOTPEOHOCTH B OMNPEAETICHHBIX CBOWCTBAaX JIa3epHOIO
U3ITy4EHUS.
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