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AHHOTALMS

B xypce nekiuit u3ydarorcs (pu3nuecKre MPUHITUIIBI, TOJI0KEHHBIE B OCHOBY PabOTHI JIa3ePOB.
PaccmatpuBaroTcss OCHOBHBIE THIIBI JIa3€pOB WX KOHCTPYKTUBHBIE OCOOEHHOCTH, SHEPreTHUYECKHUE
XapaKTEePUCTUKHU, MapaMeTpbl u3nydeHus. OCHOBHOE€ BHHUMAHHE YEJIEHO NMPUMEHEHHSIM JIa3epOB B
HayYHBIX HUCCJICIOBAHUSX, MEAUITMHE U B IPOMBITIUICHHOCTH.

VYuebnas 3amavya: Y4ueOHOU 3amadeil Kypca SBISIETCS O3HAKOMJICHHWE CTYACHTOB C OCHOBAMH
KBAaHTOBOM S3JIEKTPOHWKA W Ja3epHo (u3uku. VX oOydeHHIO METoJaM Ja3epHON NMAarHOCTHUKU W
TEXHOJIOTHH TpPH PEIICHUU Pa3TUYHBIX 3a]ady, B TOM YHKCJIE CBA3aHHBIX C HAy4YHBIM Mpoduiem
y4eOHOU TPyTIIbIL.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

Yepe3 wu3noxkeHUue (PHU3HMUECKOW CYNHOCTH  YCHICHHS W TEHEpalud CBeTa Ha OCHOBE
HHAYLOUPOBAHHOI'O HMCITYCKaHHA HU3ITY4YCHUA W IIPUHOUIIOB HeﬁCTBHﬂ HanOosIee BaKHBIX JIa3€poOB JaTb
OyIylmuM CHeIHaJINCTaM B 00JacTH Jia3epHOM (U3UMKM HEOOXOIUMBIC 3HAHUS ISl MPAKTHYCCKOMN

JCATCIIBHOCTH I10 pa3pa60TI<e KBAaHTOBBIX I'CHEPATOPOB U COBPEMECHHBIX JIa3€PHBIX TEXHOJIOTHH.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

Kypc «KBanroBast panuodusnka» BXOAUT B YUCIO 0a30BBIX MPU MOJATOTOBKE COBPEMEHHBIX
CTHELMAINCTOB IO JIa3epHOH (HU3MKe Ha YpoBHE OakanaBpoB. JlaHHAs TUCHMIUIMHA METOIMYECKH
CBSi3aHA CO CIEAYIOMIMMHU NPEAMECTBYIONIMMU AUCHUIUIMHAMM: OOIIast
¢dusnveckas ONTHKA,

¢u3uka, Teopus MO,

KBaHTOBasd MCXaHHKa, TCOpUA KOJ'I€6aHI/II\/JI, aTOMHass W MOJICKYJIApHAasA

CHEeKTpOCKONMs, (U3MKa TBEPAOTO Tena, (U3MKa Ta30BOTO pas3psda, paslelibl MaTeMaTHKH:
mudepeHInaIbHOe U HUHTErpajbHOE MCUMCICHMS, TEOpHsS pPAIOB, YpPaBHEHHUS MaTeMaTH4YecKOu

(bu3uKH, TeOpHst BEPOATHOCTEH

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUA

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUU C 3aJadaMd U oOBbekTamMu (00aacTsaMu
3HaHUI) TPOpeCCUOHATBLHOM 1A TETFHOCTH:

3apaua O0bekT niau obaactb | Kox m nammenoBanue | Kox u HaumeHoBaHue
npodeccuoHaIbLHOM 3HAHUA npogeccuoHaILHOM HHIUKATOPA
aesiteabHocTH (3I1]1) KOMIICTCHI[MMH; JOCTHKEHUSA
OcHoBaHue npogdeccuoHaIbLHOM
(npodeccuoHaANbHBIH KOMIIEeTEeHI[U U
cranaaprt-IIC, ananus
onbITa)




HAy4HO-UCCIIEN0BATEIbCKOU

AHanu3 NocTaBJICHHON
3a/1a4u UCCJIEIOBAHUI B
o0yactu na3zepHOi
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHI;-
MaTeMaTH4eCKOoe
MOJICIUPOBAHNE
MPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKEeTOB
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIEIOBaHNH,
paspaboTka mporpamm u
HUX OTAEIbHBIX OJIOKOB,
OTJIaJIKa U HACTpOiiKa
JUTSL peIlIeHUs 3a/1a4
Ja3epHOM TEXHUKHU U
JIA3€PHBIX TEXHOJOTHIA;
MPOBEACHUE
AKCTIEPUMEHTAIIbHBIX
HCCIIEI0BAHUI
B3aMMO/JICCTBUS
JIA3€PHOTO U3ITYUYECHHUS C
BEILIECTBOM;
MPOBEACHUE U3MEPEHUN
T10 33JJaHHBIM
METOJIMKaM C BEIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKOi
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
MIPOBOIUMBIX
HUCCIENOBAHNN U
pa3zpabaThiBaEMBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HalaJKu, HaCTPOIKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKHU JTa3ePHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3a7a41 UCCIEAOBAHUN B
o0racTu 1a3epHoOi

TIPOIIECCHI
B3aMMOJICHCTBHS
JIA3ePHOTO U3ITyUEHUS
C BEILIECTBOM,
BKJIIOYAst
OMOJIOTUYCCKHUE
OO0BEKTHI; JTa3epHbIE
puOOPHI, CUCTEMBI U
TEXHOJOTHH
Pa3IUYHOTO
Ha3HAYEHHUS,;
MPOILIECCHI TeHEepaIH,
YCHIICHUS,
MOJIYJISIIIUH,
pacipoCTpaHEHUS H
JETEKTUPOBAHUS
Ja3epHOTO
U3ITyYCHUS;
MPOrPaMMHOE
obOecrneucHUe U
KOMITBIOTEPHOE
MOJICTTUPOBAHUE B
JIa3€pPHOMN TEXHUKE U
Ta3epHbBIX
TEXHOJIOTHSIX.

MIPOLIECCHI
B3aUMOJIEVCTBUS
JIA3€pHOTO U3ITyYECHHS

ITIK-2 [1] - Crocoben k
MIPOBEACHUIO
U3MEPEHHUN U
HccIea0BaHUs
Pa3IUYHBIX 0OBEKTOB MO
3a/IaHHON METOAMKE

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 29.004,
40.011

ITK-3 [1] - Criocoben k
HaJIaJIKEe, HACTPOMKE,
FOCTUPOBKE M OMBITHOM

3-T11K-2[1] - 3nats
OCHOBBI
AIIEKTPOTEXHUKH H
AJE€KTPOHUKHU, OCHOBBI
TEOPHUH CUTHAJIOB,
OCHOBHBIE (pU3HUECKHe
METO/Ibl UBMEPEHUN U
HCCIIEIOBAHUN B
obmactu
npodeccuoHanbHOMI
NEeSATEeTHLHOCTH.
V-TIK-2[1] - YmeTh
BBIOMpATH U
HCII0JIb30BaTh
COOTBETCTBYIOIIHE
pecypchl U
o0opyioBaHUE ISt
MPOBEACHUS
HCCIICIOBAHUH U
U3MEPEHUH
B-TIK-2[1] - Bnamets
MEeTOoAaMH 1
npueMaMu
HCCIIEIOBAaHUM, a
TaK)Ke HaBBIKAMU
U3MEPEHUM 110
3aJaHHOM METOJIMKE B
obnactu
npo¢eCCuOHAITBHON
NEeATEIbHOCTH

3-1IK-3[1] - 3HaTh
OCHOBBI TEOPUHU
M3MEpEeHUl, OCHOBBI

TEXHUKH U JIA3€PHBIX C BEIIECTBOM, MPOBEpPKE MPUOOPOB U paboThI C
TEXHOJIOTUH;- BKJIIOUAsI CUCTEM U3MEPUTEIBHON
MaTeMaTH4ECKOe Ouosornveckue anmnapaTrypou, OCHOBBI
MOJIETTUPOBAaHUE OOBEKTBI; JTa3epHbIE OcHoeanue: OINTUKO-(DU3UYECKUX
porieccoB 1 00BEKTOB | mpubopslL, cucteMbl M | TIpodeccnonanbHbIi U3MEPEHUH; ;




Ha 0a3e cTaHIapTHHIX
MMAKETOB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
WX OTAETBHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUTSL pelleHus 3a/1a4
JA3epPHON TEXHUKH U
Ja3€pPHBIX TEXHOJIOTHIA;
MPOBEJICHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJEICTBUSA
JIA3€PHOTO U3ITyYEHHUS C
BEILIECTBOM;
MIPOBEACHUE U3MEPEHUN
10 33JJaHHBIM
METOJMKaM C BHIOOpOM
TEXHUYECKUX CPEACTB U
00paboTKOi
pe3yJIbTaToOB;
COCTaBJICHUE OMMCAHUI
MIPOBOJIUMBIX
HUCCIIEJOBAaHUN U
paspabaTbIBaeMbIX
MPOEKTOB;
OCYILECTBIICHUE
HaJaJK1, HAaCTPOUKH,
FOCTUPOBKH U OIBITHOM
MPOBEPKU Ja3€PHBIX
prOOPOB U JIa3epHBIX
TEXHOJOTHYECKUX
CUCTEM;

AHanu3 nocTaBJIEHHON
MPOEKTHOM 3a]1a4u B
o0ractu 1a3epHoOi
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHI; y4acTHe B
pa3zpaboTke
(YHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE Y3JI0B U
3JIEMEHTOB JIa3€PHBIX
CUCTEM U TEXHOJIOTUI

TCXHOJIOI'NHU
Pa3IUIHOTO
Ha3HAYEHHUS;
MIPOIIECCHI TCHEPAITHH,
YCHUIICHUS,
MOJIYJIﬂHI/II/I,
pacipoCTpaHeHUs] H
JleTeKTI/IpOBaHI/ISI
Ja3epHOro
H3TyYCHHUS;
MPOrpaMMHOE
oOecrieueHue u
KOMITBIOTEPHOE
MOJICTTUPOBAHUE B
Ta3epHON TEXHUKE U
JIa3ePHBIX
TEXHOIOTHIX.

IIPOEKTHO-KOHCTPYKTOPCKUI

pa3paboTKa Jia3epHBIX
puOOpoOB, CHUCTEM U
TEXHOJOr Ui
Pa3IM4YHOrO
Ha3HAYEeHUS;
DJIEMEHTHas 0asa
JIa3epHOM TEXHUKH,
TEXHOJOTHH, CHUCTEM
yIpaBJIeHUS U
TpaHCIopTa
JIA3€pHOTO U3ITyYECHHS

cranaapt: 29.004,
40.011

ITK-5 [1] - Criocoben k
YYacTHIO B MOHTaXKe,
HaJlaJIke HaCTpPOWKe,
IOCTHPOBKE,
UCTIBITAaHUSX, C/1a4e B
HKCILTyaTaIuio
OIBITHBIX 00pas3IIoB,
CEepBUCHOM
00CITyKUBaHUH U
PEMOHTE TEXHUKHU

V-TIK-3[1] - YmeTh -
MIOJIb30BATHCSA
OCHOBHBIMH
W3MEPUTEIBHBIMU U
CEPBUCHBIMU
npubopamu -
IOCTUPOBATH
ONTHYECKHUE
YCTaHOBKH ;
B-TIK-3[1] - Bnamets
METOAaMH U
MIPUEMAaMH HaJaJKH,
HaCTPOUKHU,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU IPUOOPOB U
CUCTEM.

3-1IK-5[1] - 3nath
0011Ie TPUHITUTIBI,
MpaBujIa U METOJIbI
ANEKTPUYECKUX U
ONMTUKO(PU3NIECKHUX
U3MEPEHUH
V-TIIK-5[1] - YmeTh
BBIOpATh METOJ
MOHTAaKa, HaNlaJAKU
HaCTPOMKH,
IOCTUPOBKH,

I10 3a/1aHHBIM Ocnoeanue: WCTIBITAHUH OIBITHOTO
TEXHUYECKUM [TpodeccrnonanbHbIit oOpa3na paspaboTartb
TpeOOBaHUM; pacyer, cranzaapt: 29.002, CXEMy JJIsl MOHTaxXa,
MPOEKTUPOBAHUE U 40.038 HAaCTPOMKH,
KOHCTPYHPOBAHHE B IOCTUPOBKH,




COOTBETCTBHUH C
TEXHHUYECKUM 33J]aHUEM
TUTIOBBIX CHCTEM,
MpuOOPOB, JAeTaNICH U
y3JI0B JIa3€PHBIX CUCTEM
Y TEXHOJIOTUI Ha
CXEMOTEXHUYECKOM U
3JICMEHTHOM YPOBHSIX;
pa3paboTka u
COCTaBJICHUE OT/IETBHBIX
BUJIOB TEXHUYECKON
JOKYMEHTAITU! Ha
MIPOEKTHI, UX DIIEMEHTHI
1 COOPOYHBIC EAMHUIIBI,
ydacTue B MOHTaXe,
cOopke (F0CTUPOBKE),
WCTBITAHUSAX U CJIaUe B
IKCILTyaTaIuIo
OTIBITHBIX 00Pa3IIoB
JA3€PHON TEXHUKH U
0TpabOTKe AIIEMEHTOB U
ATAIoB MPOILIECCOB
Ja3ePHBIX TEXHOJIOTHIl

HpOI/ISBOI[CTBGHHO-TCXHOHOFI/I‘IGCKOﬁ

Pazpabotka
TEXHOJIOTHYECKHIX
IIPOLIECCOB U
TEXHUYECKON
JIOKyMEHTAaluu Ha
W3TOTOBJICHHUE, COOPKY,
FOCTUPOBKY U KOHTPOJIb
ONTHYECKHUX, ONITUKO-
3JEKTPOHHBIX,
MEXaHUYECKUX OJIOKOB,
y3JIOB U JIeTaJIeH
JA3epHON TEXHUKH,
Ja3epHBIX ONTHKO-
AJIEKTPOHHBIX TPHOOPOB
Y CUCTEM; BHEJIPEHUE
Ja3ePHBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB PA3IUNYHOTO
Ha3HA4YeHMs, BKIIOUas
KOHTPOJIb Ka4eCTBa
U3JICIINI.

Ja3epHbIe
TEXHOJIOTHH,
UCTIOJIb3YIOLIHE
B3aUMOJICVCTBUE
3JIEKTPOMArHUTHOTO
M3ITYYCHUS C
BEIIECTBOM B T.4.
MEIUIITHCKHE,
MHUKpPO- U
HaHOTEXHOJIOTHH,
TEXHOJIOTUH
MIPOM3BOJICTBA
3JIEMEHTOB JIa3€PHOM
TEXHUKH, MaTEPHAJIOB
U IpubOpoB

ITIK-8 [1] - CriocobeH k
pa3zpaboTke
TEXHUYCCKUX 3aJJaHuI
Ha KOHCTPYHPOBAHUE
OTJENbHBIX y3JI0B
MIPUCTIOCOOJICHUH,
OCHACTKHU U
CHCTIHAITLHOTO
WHCTPYMEHTA,
IPETyCMOTPECHHBIX
TEXHOJIOTHEHN

Ocnosanue:
[TpodeccrnonambHbIM
cranaapt: 29.004

HUCIBITAaHUN
(dbopMynupoBath 1
000CHOBBIBATh
TpeOOBaHUS K
HacTpoiike, HaJIaJIKe,
IOCTHPOBKE U cJlayue B
JKCILTyaTalUIo
OTIBITHBIX 00PAa3IOB
TEXHHUKH ;

B-TIK-5[1] - Bnanmets
HaBBIKAMHM MOHTAa’Ka,
HaJIaJIKh, HACTPOMKH,
FOCTUPOBKH U
MIPOBEACHUS
HUCHBITAaHUH.

3-11K-8[1] - 3nate
TpeOoBaHus ,
MpEeAbSIBISIEMBIE K
TEXHUYECKON
JIOKyMEHTAIUU TIPU
KOHCTPYHPOBAaHUU
OT/IEJIbHBIX Y3JIOB
MIPUCTIOCOOJICHUH,
OCHACTKHU U
CHEIHAILHOTO
WHCTPYMEHTA
V-TIK-§[1] - 3nath
TpeOoBaHUs ,
MIpEAbSIBISIEMBIE K
TEXHUYECKON
JIOKyMEHTAIUHU TIPH
KOHCTPYUPOBaHUHU
OTJENbHBIX y3JI0B
MPHUCTIOCOOICHHUIA,
OCHACTKH U
CHEIHATBEHOTO
WHCTPYMEHTA
B-ITK-8[1] - Bragets
3HAHUSIMU TI0
BOIIPOCaM
CTaHapTU3aLIH,
METPOJIOTHH, TEXHUKE
W3MEPEHHUN U




KOHTpOJISI KauecTBa
HaBbIKaMU pa3pabOTKH
MIPOEKTHOH 1 paboueit

TEXHUYECKOU
JIOKYMEHTAIlUH
4. BOCIIUTATEJBHbBIN MNOTEHIUAJ AUCIHUIIJINHBI
Hamnpasnenus/nienu 3amaun Bocniutanus (ko) | BocrnurarenbHbIN TOTEHIMAN TUCITUTIIINH

BOCIIUTaHUA

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHIUTUIMHBI, KX 00BEM, CPOKH HU3yUYeHUS B (POPMBI KOHTPOJIS:

Ne HaumenoBanue
.1 pa3aesa yueOHoi
JTUCIHHUIIINHDI

Jlexknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoThbl, yac.
O0s13aT. TEKyIIMH
KOHTPOJIb (popma*,
HeaeIs)
MakcuMaJbHbIi
0aJ 3a pa3gea™*
ATTecTanus
pasneaa (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA
KOMIOATAHIIIA

Henean

7 Cemecmp

@
=
7

1 Yacrs 1 1-8 16/8/0

N
(V)]

K-8

TK-3,
3-TTK-

V-
[K-5,
B-
[K-5,
3-IIK-

V-
IK-8,
B-

I1K-8

2 Yacts 2 8-16 | 16/8/0 25 KH-16 | 3-IIK-




V-
[K-2,
B-
[K-2,
3-TIK-

V-
IK-3,
B-

IK-3,
3-I1K-

V-
[IK-5,
B-
[IK-5,
3-IIK-

V-
IK-8,
B-
K-8

Umoeo 3a 7 Cemecmp

32/16/0

50

KoHTpoibHbIe
MeponpHuATHS
Cemectp

3a

7

50

8 Cemecmp

qacTh 1

1-8

8/16/0

25

K-8




YacTtb 2

4/8/0

25

KH-12

HUmoeo 3a 8§ Cemecmp

12/24/0

50

KoHnTpoibHbIe
MeponpHuATHS
Cemectp

3a

8

50




B-
I1K-8,
3-IIK-
2,

V-
I1K-2,
B-
I1K-2,
3-TIK-
3,

V-
I1K-3,
B-
I1K-3,
3-IIK-
5,

V-
IIK-5

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamoB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O06o3na | I[To1HOe HAaMMeHOBaHMe

YeHue

KN KoHTpoJib 1o utoram

3 3auer

€] DK3aMeH

KAJIEHIAPHBIN IUIAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U qac. , yac. yac.
7 Cemecmp 32 16 0

1-8 Yacrtp 1 16 8 0

1-2 Tema 1. Paguannonnbie nepexoabl B KBAHTOBBIX cUcTeMax. | Becero ayauTopHbsIx yacoB
CrionTanHble niepexoabl. HIyMpoBaHHbIE IEPEXO0Ibl B 1Tosie | 4 | 2 | 0
TeruioBoro u3nydenus. Koappuuuents DiHIITEHHA. Omnutaiin
WNHaynupoBaHHbIe TEPEX0bl B MOHOXPOMATHYECKOM IT0JIE. 0 0 0
Ceuenue nepexona. Popma ¥ IIMPUHA JIMHUU IEPEXO0JA.

3-4 Tema 2.Ymiupenue cnexkrpaiabHoi JuHUM. DPdexT Bcero ayiutopHsIX 4acoB
HACBIIICHHUS. 4 |2 [0
®DaxTOopHl, ONPEACIAIONNE YITUPEHNE CIEKTPAIbHBIX JIMHUH. Omnuaiin
OnHOpPOIHBIN M HEOTHOPOIHBIN XapakTep ymupeHus. DPPext | 0 0
Hachlenus. [lonesoe ymmpenue. [lapameTp HacbleHus.

5-6 Tema 3. KBanTOBBIE YCHIIUTEJIN. Bcero ayiuTOpHbIX 4acoB
VYceunenue s ¢i1adboro U CHIBHOTO CUTHAIOB. MeTo 4 | 2 | 0
peanu3aiyy MoJ0XKUTEILHONH 0OpaTHOH CBSI3U B ONTUYECKOM OwnJlaiin
nuanazoHe OTKPHITHIA Pe30HATOP U €ro JOOPOTHOCTS. 0 |0 |0




KBaHTOBBIE YCHITUTENH C TIOJIOKUTEIHHON 0OpAaTHOH CBS3BIO.
[IIymbl KBaHTOBBIX ycunutenen. [IpenenbHbie SHEpreTudecKue
BO3MO>XHOCTH KBAaHTOBBIX YCUJIMTEIIEH.

7-8 Tema 4. KBaHTOBbBIE reHEPATOPHI. Bcero ayiutopHbIx 4acoB
AwmrmmutygHOE U ha30BOE yCIIOBUs TeHepanuu. Yacrota 4 | 2 | 0
rerHepanuu. DPeKT 3aTAruBaHue YaCTOThl FeHepalluu. Omnunaitn
CrniektpanbHas IMpYHA JIUHUK TeHepanun. [IpenenpHble 0 0 0
SHEPreTHUYECKHE BO3MOXKHOCTH F€HEPATOPOB

8-16 Yacrtp 2 16 8 0

9-10 TemaS.MoayJisinusi 100pOTHOCTH. Bcero ayutopHbIx 4acoB
[TpuHuMn Moaynsiiuu JOOPOTHOCTHU. J[MHAMUKa TUTaHTCKOTO 4 | 2 | 0
UMITyJIbca. BiusiHre CKOpOCTH MepeKTtoueHus T0OPOTHOCTH Ha | OHiaiiH
XapaKTepUCTUKU U3iydeHUus. OCHOBHbBIE TapaMeTpPhbl 0 0 0
TUTAHTCKOTO UMITYJIbCAa. AKTUBHBIE U TACCUBHBIE METO]IbI
MOJYJISIIH JOOPOTHOCTH PeskuM pasrpy3ku pe3oHaropa.

11-12 | Tema 6. CuaxpoHu3auus MOJ. Bcero ayiutopHbIX 4acoB
[TpyHIMI CHHXPOHU3AUUHU MOJ. UINTENBHOCTD U YaCTOTA 4 | 2 | 0
MIOBTOPEHMS UMITYJIbCOB F€HEPALIMHU B PEXKUME CUHXpOHU3auuu | OHiaiin
Moz. CHHXpOHHM3AIUs MOJ B JIa3epax ¢ OJTHOPOJHO U 0 0 0
HEOJJHOPOAHO YIIMPEHHBIMHU JIMHUSAMH pabounx MepexooB
AKTHBHBIE U TACCUBHBIE METObI CAHXPOHU3ALIUN MO/I.

Komnpeccus nmnynbcoB. MeToibl n13MepeHus
YIBTPAKOPOTKUX UMITYJIHCOB..

13 Tema 7. Jlazep Ha pyOune. Bcero aytuTopHbIX 4acoB
YPOBHU 3HEPruM HOHOB XpOMa B KOPYH/IE. 2 | | | 0
CreKTpOCKONINYECKUE XapaKTEPUCTUKU TPEXBAJIECHTHOIO MOHA | Onitaiin
xpoMa. Mexanusm oOpa3oBanusi nuBepcun. Hakauka 0 0 0
pyOurHOBoOro jna3epa. CTallMOHAPHBIN U MEPEXOIHON PEKUMBI
paboThl 0IHOMOIOBOTO PyOMHOBOIO reHepaTopa.. Bpemennsie,

CIIEKTPAJIbHBIE, IPOCTPAHCTBEHHBIE U DHEPIETUUECKUE
XapaKTePUCTUKHU M3JIYUEHHUS B P&KUME CBOOOAHON I'eHEepaliH.

14 Tema 8.HeonumoBsbiii j1a3ep. Bcero ayiuTopHBIX 4acoB
YPOBHM 3HEPruM MOHA HEOJUMA B KPUCTAJUIMYECKOW MaTpuue. | 2 | | | 0
Bnusiaue 3neKkTpoH-()OHOHHOTO B3auMOJEHCTBUS Ha Ownutaiin
penakcanuo pabounx ypoHei Heonquma. MHorooHOHHAs 0 0 0
penakcarus. Mexanusm oO0pa3oBaHusi HHBEPCHH. 4-X
ypOBHEBas cxema Bo30y:kaeHUs U reHepaunu. CTeKIsTHHas
MaTpuna. CpaBHUTEIBHbIE XapaKTEPUCTUKN HEOJUMOBBIX
JIa3€POB C KPUCTALINYECKON U CTEKJSIHHOM MaTpUIIAMU.

15-16 | Tema 9. TBepaoTe/bHbIE J1a3epbl HA BUOPOHHBIX Bcero ayiuTOpHbIX 4acoB
nepexouax. 4 | 2 | 0
KonebarenbHast CTpYKTypa B JHEPTeTHUECKOM CIIEKTpe HOHOB | OHaiiH
TPYIIIIBI JKeJle3a B KPUCTAUINYECKOM MaTpHUILE. DIEKTPOHHBIE U | () 0 0
BUOPOHHBIE JIMHUU B CIIEKTPE JTIOMUHUCIICIINH.

XpoMocoeprKalire Ja3epbl Ha BAOPOHHBIX MEPEX0/1ax:

Ja3epsl Ha alIEKCaHAPUTE, U3YMpPY/JIE, PEAKO3EMEIbHBIX

raJUTMEeBBIX U CKaHJIMEBbIX IpaHaTax. TuTaH-canupoBbIit

nazep. PacripocTpaneHne ynbTpakOpOTKOro UMITyJIbCa B

qucneprupyronei cpene. PeMToCeKyHAHbIE Ja3ephl.

8 Cemecmp 12 24 0
1-8 yacts 1 8 16 0
1-3 Temal.Jlazepbl HA PACTBOPAX OPraHUYECKUX KPacHTeJIei. Bcero ayiuTopHbIX 4acoB




Jlazepsb! Ha F-ueHnrpax.

DHepreTudeckuil ciekTp. CIeKTpbl MOMIOMIECHUS U
moMuHUcHeHIH CTOKCOB cABUT. MexaHnu3M 00pazoBaHus
uHBepcuu. Ycuienue. [loporosas Hakauka. BiusiHue
ONTHYECKUX MOTEPh U KOHIEHTPALIMU KPACUTEIS Ha YaCTOTY
reHepanyu. ICTOYHUKH U CXEMbl HAKAYKH. Y CJIOBUE
MOJIyYEHUSI HEMTPEPHIBHOTO pekrma MMy nbCHBINA pexxum
reHepanvu. BpeMeHHbIe U CIIEKTPATIbHBIE XapaKTEPUCTUKHU
W3IIy4EeHHUS JIa3€pOB HAa KpacuTesax. Pe3oHaTopsl,
HCIIOJIB3YEMBIE B JIa3epax Ha KpacuTeasix. MeToasl
MEePECTPOMUKH YACTOTHI U CY>KEHUS IIIMPUHBI JIMHUY T€HEPaLUU.
Bupasl F-ientpoB u F-11eHTpbI, Hcnob3yeMbIe B Jla3epax.
Metoapl nosyuenus F —ieHTpoB. MeTtoapl Hakauku. CrieKTpsl
MOTJIOUICHUS U JTIOMUHUCIEHIIMU. MexaHn3m o0pazoBaHus
nHBepcud. CieKTpalibHbIE U SHEPTUTUYECKHUE XapaKTEPUCTUKU
nazepoB Ha F -nieHTpax .

3 | 6 | 0

Omuiaiig

4-5 Tema 2.MeToabl HAKAYKHU I'a30BbIX J1a3€POB. Bcero ayiutopHbIX 4acoB
OcHOBHBIE OCOOEHHOCTH I'a30BON aKTUBHOMN 2 | 4 [0
cpenbl. DNeKTpuUYecKuid paspsa. Bo30Oyxaenne npu OHunaiin
CTOJIKHOBEHHMH C 3JICKTPOHAMU, TSKCJILIMUA YaCTHUIIAMMU. 0 0 0
Pe3onaHCHBIE 1 HEPE30OHAHCHBIE CTOJIKHOBUTEIIBHBIE PEAKIIUN.

["a3oanHaMuyUecKoe, XUMUYECKOe, ONITHYECKOEe BO30YKIACHHUE.
dotoaucconuanysl.

6-38 Tema 3. Jlazepbl Ha aTOMHBIX ra3ax. Bcero ayiuTopHbIX 4acoB
He-Ne na3ep. Mexanus3m Bo30ykJIeHUS 1 00Opa30BaHUs 3 | 6 | 0
uHBepcuu. Posib BTropuuHbIX mpoieccoB. OCHOBHBIE Omnutaiin
napaMeTpbl aKTUBHOM cpefibl, 3aK0H noo0ust. KoHcTpykus u | ( 0 0
OCHOBHBIE XapaKTepUCTUKU u3inydeHus . OgaomonoBelil He-Ne
naszep. MOIHOCTh ¥ YacToTa u3ydeHus. JIoMOOBCKMiA mpoBal.

Jlazepsl ¢ HEIMHEWHO NOTJIOIIAOIIECH TYEUKOW BHYTPEHHEH U
BHemHeH. CTabuin3arus 9acTOThl U3TyUYSHHUS C
KCIIOJIb30BAaHUEM TOTJIOLIAONIEH suerku. Henuuelinas
Jla3epHas CIIEKTPOCKOIIHS.

Jla3epsl Ha CoKaThIX MHEPTHBIX ra3ax. MeXaHu3M 3aceICHUs
BEpPXHUX pabounx ypoBHei. CTOJIKHOBUTENbHAS A€3aKTUBALUS
HIKHETO pabodero ypoBHs. JIazephl Ha CKATHIX HHEPTHBIX
raszax ¢ s/IepHOM HaKayKoOM.

9-11 Yacrtp 2 4 8 0

9 Tema 4. UoHHbIe 1a3epbl. Bcero aynuropHbIX 4acoB
Honnsle nazepsl. Bo30yxaeHune paboynx ypoBHeEil u 1 | 3 | 0
o0Opa3oBaHNe WHBEPCUH B Jla3epe Ha MOHAX aproHa. BimsHue Owunaitn
TOKa, IaBlIEHUs, T€OMETPUH TPYyOKH, MArHUTHOTO TOJIS Ha 0 0 0
SHEPreTHUECKHUE XapaKTEPUCTUKHU aprOHOBOIO JIa3epa.

10 Tema 5. Jlazepbl Ha Mapax MeTAJLJIOB. Bcero ayiutopHbIX 4acoB
Jlazepsl Ha mapax MeTaioB. CaMOOTpaHUYEHHBIE IEPEXOBI. 1 | 3 | 0
["enuii-kanMueBbId, TeTUN-IIMHKOBBIN Ja3epbl. CTpaThl. Ownnaiig
Metoapl yMEHBIIICHUS IITYMOB U3iny4ueHus. Jlazepsl ¢ siaepHoil | ( 0 0
HaKauKOM.

11 Tema 6. JIazepbl Ha oKuCH yrjiepoaa. Bcero aynuropHbIx 4acoB

CO2 nazep Huszkoro nasieHus. KonebarenbHblil ceKTp

2 |2 [0




mouekynbl CO2. 3aceneHue u penakcamus pabounx ypoBHEH.
Ponrw azota u renus. Temneparypubie 3 exThI.
Juddy3nonHoe 1 KOHBEKTHUBHOE OXJIaKICHUE pabodeil Cpebl.
Jlazep Ha okucu yrieposa. BollHOBOIHbIE MOJIEKYJISIPHBIE
na3epbl. BomHOBOAHBIE pe30HATOPHI. 3aKOHBI TO100USI.
DHepreTuvecKe U CreKTpalibHble XapaKTepUCTUKU
BOJIHOBO/IHBIX Ja3epoB Ha CO2 u CO. BoaHoBOAHBIE J1a3ephl C
BBICOKOYACTOTHBIM BO30Y KJICHHEM.

Ownutaiig

0 0

CoxkpalleHHbIe HAUMEHOBAHMS OHJIANH OTIIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-matepuansl

AM Aynmo-marepuassl

I1p3 [Ipe3enTanmu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu ocBoeHMM NaHHOW AUCIUIUIMHBI OCHOBHYIO POJIb UTPAIOT AyJUTOPHBIC 3aHATHUS B BUJE
JIEKIIMA ¥ CEMHHAPOB, a TAKXKE CaMOCTOATENbHAs paboTa CTYACHTOB, 3aKIIOYAIONIAsCSA B BHIMOJHEHUN
JIOMAIITHETO 3aJJaHusl, TOBTOPEHUS paHee MPOMIEHHOT0 MaTepuraa.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOexKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

Cesi3p Mexnay GOpMUPYEMBIMH KOMIIETCHUIUSMU W (HOpMaMu KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBIICHA B ClIEAyIOIIeH Tabnuie:

Komnerenuus HNuaukaropsl ATTecTallMOHHOE ATTecTallMOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)
TIK-2 3-11K-2 3, KH-8, K1-16 9, KH-8, K1-12
V-IIK-2 3, KH-8, K1-16 9, KN-8, KI1-12
B-IIK-2 3, K-8, KU-16 9, KN-8, K1-12
IIK-3 3-TT1K-3 3, KH-8, K1-16 9, KH-8, K1-12
V-IIK-3 3, K1-8, K1-16 9, KN-8, K1-12
B-IIK-3 3, K1-8, K1-16 9, KN-8, K1-12
T1K-5 3-T1K-5 3, KH1-8, K1-16 9, KN-8, KI1-12
V-IIK-5 3, K1-8, K1-16 9, KH-8, K1-12
B-IIK-5 3, KH-8, K1-16 9, KN-8, KI1-12




K-8 3-TIK-8 3, KU-8, KI-16 D, KU-8, KU-12
V-ITK-8 3, KU-8, KU-16 D, KU-8, KU-12
B-TIK-8 3, KU-8, K1-16 D, K-8, KU-12

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYMTENBbHO. MIToroBast arrectanus o AMCUUIUIMHE oneHuBaercs mo 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsIeT co0oil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHCI[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB 0aJUTbHOM IIKaJe ECTS y4e0HOH TUCIUIUIHHEI

OleHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CITH OH ITy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
MCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTPapUIECKO

JUTEPaTYPHL.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYII€CTBCHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OneHKa «y10BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JIeTalei, JomycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NTPaBHIIbHBIE
(OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIBHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

O1eHKa «HEYI0BIETBOPUTEIBHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTEIILHON YacTu
[IPOrPaMMHOI0 MaTepuaa, JOIMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILINHEI



OCHOBHAA JINTEPATYPA:
1. OU K 44 KBanrtoBas u ontuyeckas 3nekTponuka : , Cankr-IlerepOypr: Jlans, 2022

2. 621.37 K85 Jlazeps! yiabTpaKOpOTKUX UMITYJIHCOB M KX IPUMEHEHUS : y4eOHOe mocodue,
Honronpyansiit: Uaremnekt, 2012

3. O b 82 Jlazepsl: ycrpoiicTBo u aeiictue : , Cankr-IlerepOypr: Jlans, 2022

4. DU K 85 deMTOCEKYHIHBIC UMITYJILCHI. BBE/ICHNE B HOBYIO 00J1aCTh JiazepHOi pu3uky : , MockBa:
duszmatiut, 2008

5. 537 3-43 Tlpunnunst 1azepos : , O. 3sento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 621.37 E30 Jlabopartopusiii mpaktukyMm "Jlazep Ha pyOuHe" : yueOHOE mocobue yist By30B, B. K.
Eropos, E. /1. [Tponienko, Mocksa: MU®U, 2008

I[MPOI'PAMMHOE OBECIIEYEHUE:

CrnenmanbHOE MporpaMMHOE 00ecTiedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIIMHBI

CrennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

[Ipu u3yueHuu nepBoii 4acTu Kypca HEOXOAMMO MPEXK]Ie BCETO YCBOUTh U MOHSIThH CYIIHOCTb U
¢busnueckyto kKapTuHy 3(G(HEKTOB CBS3aHHBIX C PE30HAHCHBIM B3aWMOJICHCTBHUEM JJIEKTPOMATHUTHOTO
W3JIyYEHHS C IBYXYPOBHEBOW KBAaHTOBOW CHCTEMOW: MOTJIONIEHUE, YCUJIIEHUE, HACBIIIEHUE. Y ICHUTh
3HAYCHHE WHIYIIUPOBAHHBIX TMEPEXO0J0B I TMonydeHuss 3pdeKTa YCHUICHUS IIIEKTPOMAarHUTHOTO
W3ITyYeHUs, pOJIb HACBIUIEHHs] MPH paboTe KBAaHTOBBIX YCWIMTEIEH W TeHepaTopoB (J1a3epoB).
HeoOxonuMo MOHATH NPUPOAY U CBOMCTBA OJHOPOAHOTO U HEOAHOPOIHOTO YIIMPEHUS JIHHHUH
nepexoia, 0COOEHHOCTH B3aMMOJCHCTBHS AJIEKTPOMATHUTHOTO M3JIYYEHUS CO CPelloil B ATUX NBYX
Cy4asx.

ITo BTOpoOil uwactu kypca («Jlazeper») HEOOXOAMMO 3HATH W TIOHUMATh OOIINE MPUHIIUIIBI
MMOCTPOCHUS JIa3€pPOB, YCIOBHUS BO30YXICHUS, CTAIIMOHAPHBIA M TMEPEXOAHONW DPEKUMBL. METOIBI
yIpaBIeHUS JMHAMUKONW W3Iy4YeHUS JIa3epOB M CIIOCOOBI HMX peaju3aliu. Bompockl TeHepamnuu
«TUTAHTCKUX» M YJIbTPAKOPOTKUX HMITYJIbCOB cBeTra. Meroasl usmepenus YKB. IIpomeccer.
penakcalMy ¥ Hakauykd oOecredMBarollyie MOJyYeHUEe WHBEPCHUM U OCOOEHHOCTH 3THUX IPOLIECCOB B



pa3nuyHbIX J1a3epax. HeoOXoauMo HMeTh MpeacTaBlIeHHE 00 OCHOBHBIX XapaKTEpUCTHKAX M
BO3MOXXKHOCTSIX Han0oJiee pacpOCTPAaHEHHBIX Ja3epoB. [Ipyrue KOHKpETHBIE 1aHHbIE, NPUBOAMMBIE B
JEKIUAX, CIEIYeT paccMaTpUBaTh KaK CIIPAaBOYHBIM MaTepuaj, KOTOPHIM MOKET ObITh IOJIE3EH IpPU
pelIeHNH 3a]]a4 Ha CEMHHApaxX U MPH BBIIIOJHEHUU CTYACHUECKUX HCCIIEeI0BaTEIbCKUX PadoT.

CrnenyeT MakCHMaJlIbHO HMCIIOJIB30BATh BO3MOKHOCTH JJaOOpaTOpHOro mpakTukyma «JlazepHas
¢u3nKa» NOAAEP)KUBAIOLIETO AAHHBIA KypC, B YaCTHU MOJYYEHHUS NMPAKTHUECKUX HABBIKOB pabOThHI €
Ja3epaMH U JIA3€pPHBIMHU CUCTEMaMHU.

JU1sl OLIeHKU 3HAHUM CTYJIEHTOB HCHOJb3YIOTCS: KOHTPOJIbHBIE paObOTHI, OMPOCHI [0 MaTepUay
JeKIMHA, caMoCcTosITeNIbHast paboTa. MpoBepKa JOMAITHEro 3aJaHus, 3a4eT, sk3ameH. Caaua 3aueTa u
9K3aMEeHa CBOJMTCS K OTBETY Ha BoOmpockl Omiera. Kakaplii OMIeT cOmep)KUT /Ba TEOPETHUYECKHX
BOIIpOCa M0 IporpaMMme Kypca.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Kypc KP® cocrour u3 nByX 4YacTed: B NEPBOM HM3JIArarOTCS BOMPOCHI B3aUMOACHCTBUS
W3ITyYeHHUsl C BEIIECTBOM M P OOIIMX BOMPOCOB KBAHTOBBIX YCHJIUTENEW M TeHepaTtopoB. Bropas
4acTh MOCBSIICHa COOCTBEHHO Jlazepam.

B niepBoii yactu HeoOxoUMO 0OpaTHTh BHUMAaHUE Ha CIEAYIOIIee.

BeposTHOCTP MHAYLIMPOBAHHBIX MEPEXOJOB TIPU KOHEYHOM BPEMEHU KOTE€PEHTHOTO
B3auMozeicTeus. llpupoay OIHOPOJHOTO M HEOAHOPOJHOIO YIIMPEHUs CHEKTPalIbHBIX JIMHUA U
0COOEHHOCTH B3aUMOJICMCTBUSI CBETA C JABYXYPOBHEBOH CHUCTEMOUN C OAHOPOJHBIM M HEOJIHOPOIHBIM
XapaKTepoM YIIUPEHHs] pe30HAHCHOTO NIEPEXo/ia.

.Ycunenns Ha oCHOBe HHAYOUPOBAHHBIX MEPEXOAO0B B TCPMOJMHAMUUYCCKHN HCPABHOBCCHBIX
cuctemax u 3((eKT HaChIILIEHUsI B IBYXYPOBHEBOW KBAaHTOBOI cucTeMeE.

OcHOBHBIE CBOMCTBA KBAaHTOBBIX YCHUJIMTENEH U reHepaTopoB. MeToIbl peaan3auu oO0paTHOM
CBSI3H B ONTHYECKOM JIMara3oHe,

ITo BTOpO# YacTu Kypca oOpaTUTh BHUMaHKE Ha CIEAYIOIIEE.

OOue NpUHIMIBI TOCTPOSHUS Ja3epa. AHAJINU3 CTALMOHAPHOTO U IEPEXOJHOIO PEKHUMOB.
MexaHU3MBI o6pa30BaH1/151 HHBCPCHUHU B Pa3JIUYHBIX Jla3cpax dusnueckue OCHOBBI U METOAbI
reHepalun «rUraHTCKUuX» U yJIbTPAKOPOTKHUX UMITYJIBCOB B JIa3z€pax

[lpn wu3noxeHun  Marepuaja HEOOXOJUMO YAENATh OOJbIIOE BHUMAHUE BBISICHEHUIO
¢uznueckoil cytu paccMmarpuBaembix dhdexToB s 3TOro Hapsay ¢ MaTeMaTHYECKUM aHAJIM30M
WCIIOJIb30BaTh aHaNU3 (U3NYECKUI - KaueCTBEHHOE OOBSICHEHHE M3y4aeMbIX SIBJICHHMH M MPOLECCOB.
CnoxkHple  MaTeMaTUYECKHME  BBIKIAAKU  IieJecooOpa3HO TMEpPeHecTH Ha  CeMHHaphl WU
caMoCTOsITeNbHYI0  paboTy. U3noxkeHne wMartepuasa HEOOXOJUMO COMPOBOXKAATH MPOCTHIMU
YUCJICHHBIMH OLIEHKaMH, PEILIEHUEM MPOCTHIX 3ajad.

ABTOP(BI):

[Iponenko Esrennii Imutpuesny, 1.¢.-M.H., mpodeccop



PenensenT(b):
1.¢.M.H., mpodeccop, Kupees C.B.



