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AHHOTAIUA

B kypce nekuuit u3yyaroTcst u3nUecKue IPUHIUIIGI, TIOJI0XEHHBIE B OCHOBY paOOTHI Ja3epoB.
PaccmarpuBaroTCs OCHOBHBIE THIIBI J1a3€pOB MX KOHCTPYKTHBHBIE OCOOCHHOCTH, SHEPreTUYECKHE
XapaKTepUCTUKHU, NapaMeTpsl u3inydeHHus. OCHOBHOE BHHMaHUE YAEJIEHO INPHUMEHEHUSM JIa3epoB B
HAy4YHBIX UCCIIEJOBAHUSAX, MEULIUHE U B IPOMBIIIEHHOCTH.

VYueOHas 3amada: Y4eOHOH 3amauell Kypca sIBISIETCS O3HAKOMIIEHHWE CTYJEHTOB C OCHOBaMHU
KBaHTOBOH 3JIEKTPOHUKA M Ja3zepHOW ¢usuku. Mx oOydeHHIo MeToJaM Jla3epHOM IUArHOCTUKH U
TEXHOJIOTUU TMpPHU PEIICHUU Pa3IUYHbIX 3a/lad, B TOM YHKCJIE CBA3aHHBIX C HAY4YHBIM MpoduiIeM

y4eOHOU TPYIIIIHI.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

Uepes wm3noxkeHne (QU3NYECKONW CYINIHOCTH  YCWICHHS W TeHEpallid CBETa Ha OCHOBE
WHYIIUPOBAHHOTO UCITYCKaHUS M3JIyYE€HUS U MPUHIIUIIOB JIEHCTBUS HanOOsee BaXKHBIX J1a3€pOB aTh
OyayuM crienuanucraM B 00JacTU Ja3epHON (PU3MKH HEOOXOIUMBbIE 3HAHUSA AJIA MPAKTHUECKON

ACATCIIBHOCTH I10 paspa60TKe KBAHTOBLIX I'CHCPATOPOB U COBPECMCHHLIX JIA3CPHBIX TEXHOJIOTHUH.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

Kypc «KBanToBas pammodusuka» BXOAUT B YUCIO 0a30BBIX IMPH MOATOTOBKE COBPEMEHHBIX
CIIEIMAIIMCTOB IO JIa3epHOH (u3MKe Ha ypoBHe OakanaBpoB. [laHHas IUCHMIUIMHA METOAWYECKH
CBSI3aHA CO CIICAYIOIIMMHU MPEANICCTBYIOMUMHU AUCIHUIDIMHAME: OOmmas  (Qu3uka, Teopus MO,
KBAaHTOBAasi MEXaHWKa, (U3HYECKasi OITHKA,

Teopusi KojeOaHUM, aToOMHas U MOJIEKYJsIpHas

CHEeKTpockonusi, (u3mka TBEpAOro Tena, (U3MKa Tra30BOTO paspsia, pas3aeisl

muddepeHanbHOe U HWHTETPabHOE WCUYMCIICHUS, TEOpHUs psIOB, YpPaBHEHUS MaTeMaTH4eCKON
¢bu3uKu, TEOpUs BEPOSITHOCTEH

MaTEMAaTUKU:

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH
Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHOoBaHNE MHIUKATOPA JOCTHXKECHHSI KOMIIETSHITUN

[IpodeccnonabHbIe KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu
3HaHUN) PO eCCUOHATBHON eI TEIbHOCTH

3agaua Oo0bexT uin odsacts  Kox u HanmenoBanue  Kox m HaumeHoBaHue
npogecCHOHATBLHOM 3HAHUA npo¢ecCHOHATLHOU HHIHKATOPA
nesiteabHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKECHUS
OcHoBanne npogeccnoHaIbHOI
(nmpodeccuoHANBHBIN KOMIIETEeHIIUH
crangapr-IIC, ananu3
ONbITA)




HaquO-I/ICCJIe,I[OBaTeHBCKHﬁ

AHanmn3 nocTaBICHHON
3a7a49M UCCJICAOBAaHUMA B
o0J1acTH Ja3epHon
TEXHUKH M JIA3ePHBIX
TEXHOJIOTHIA;-
MaTeMaTH4eCKoe
MOJICJIUPOBAHUE

MIPOLIECCHI
B3aUMOJCUCTBU
Ja3€PHOTO U3TYUCHHUS
C BEIISCTBOM,
BKJIIOYAst
OMOJIOrYECKHUE
0OBEKTHI; JIA3epHbIC

IIK-2 [1] - Criocoben k
MIPOBEICHUIO
HU3MEPEHUN U
WCCIICIOBAHHS
Pa3IUYHBIX 00BEKTOB 1O
3aJJaHHON METOTUKE

3-I1K-2[1] - 3nath
OCHOBBI
AJIEKTPOTEXHUKU U
JJIEKTPOHUKHU, OCHOBBI
TEOPHUH CUTHAJIOB,
OCHOBHBbIE (pu3HuecKue
METO/Ibl U3BMEPEHUN U

MIPOLIECCOB U OOBEKTOB | MpHUOOpPHI, cucteMbl U | OcHogaHue: UCCJIEJIOBaHUI B

Ha 0a3e cTaHAapTHHIX TEXHOJIOTMH [IpodeccronanbHbII o0macTu

MaKETOB pa3IM4YHOTO crannapt: 40.011 npodecCuoHaTbHON
aBTOMATHU3UPOBAHHOTO  Ha3HAYEHHS; JESTEIIbHOCTH..;
MPOEKTUPOBAHUSA U MPOLECCHl TEHEPaIUH, V-TIK-2[1] - Y™MeTh
HCCIIEIOBaHUM, yCUJIEHHUS, BEIOUpATh U
pa3paboTKka mporpaMM U = MOAYJISILIUH, UCIIOJIb30BaTh

UX OTAEIBHBIX OJIOKOB, | PACIPOCTPaHEHUS U COOTBETCTBYIOILIHE
OTJIa/IKa U HACTPOIKa JETEKTUPOBAHUS pecypchbl U

JUIS pellieHus 3a1a4 JIa3€pHOT0 o0opynoBaHue A
Ja3epHON TEXHUKU U W3ITy4eHUS; POBEJCHUS
JIa3€pPHBIX TEXHOJOTHI; | MPOTPaMMHOE HCCIICIOBAHUY U
MIpOBEICHUE obecrnieueHue u U3MEPEHHH ;
HKCIIEPUMEHTATBHBIX KOMITBIOTEPHOE B-TIK-2[1] - Bnagers
UCCIIeIOBaHUM MOJIETTUPOBaHUE B METOJIaMH U NIPUEMaMHU
B3aUMOJCUCTBUSA JIA36pHOM TEXHUKE U WCCIIEIOBAHU, a
JIA3€PHOT0 U3NYYEHHS C  JIa3epHBIX TaK)Ke HaBBIKAMH
BELIECTBOM; TEXHOJIOTHSIX. U3MEpEHUII 1o
MIPOBEJICHUE U3MEPEHUIN 3a/laHHOM METO/IUKE B
10 3aJJaHHBIM oOJactu
METOAMKAaM C BBIOOPOM npogeccuoHaIbHON
TEXHUYECKUX CPEICTB U JeSITEIbHOCTH
00paboTKOiA

pe3yJIbTaTOB;

COCTaBJICHUE ONMCAHUM

MIPOBOIUMBIX

UCCIIEA0BAHUN U

pa3zpabaThIBaeMBbIX

IIPOEKTOB;

OCYILIECTBIICHUE

HaJaJIK¥, HACTPONKH,

FOCTUPOBKH U OTNIBITHOM

MIPOBEPKU JTa3€PHBIX

prOOPOB U JIa3epHBIX

TEXHOJIOTHYECKHUX

CHUCTEM,;

AHanu3 MOCTaBIEHHOW  TMPOLIECCHI IMK-3 [1] - Criocoben k. 3-ITK-3[1] - 3HaTh
3aJlauM UCCJIEeIOBaHUN B B3aMMOJEHCTBUS HajaJlke, HaCTpOilke, OCHOBBI TEOpUHU

00J1acTH Ja3epHOn
TEXHUKH | JIA3€PHBIX
TEXHOJIOTHI;-
MaTeMaTH4ecKoe
MOJIETTUPOBAaHUE
MIPOIIECCOB B OOHEKTOB

Ta3epHOTO U3ITy4eHUSs
C BEIIECTBOM,
BKJTIOYAst
OMOJIOTHYECKUE
O00BEKTHI; Ta3epHBIC
MPUOOPHI, CHCTEMBI U

IOCTHPOBKE M OIBITHON
MpoBepke NpuOOpoB 1
CUCTEM

Ocnosanue:
[TpodeccnonanpHBIM

U3MEPEHUM, OCHOBBI
paboTsl ¢
U3MEPUTEIIBHON
arnmaparypoii, OCHOBBI
OINITUKO-(hU3MUECKUX
U3MEpPEHU; ;




Ha 0a3e CTaHJaPTHBIX
ITaKETOB
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIICIOBAHHUM,
pa3paboTka mporpaMm U
HX OTACNIBHBIX OJIOKOB,
OTJIaJIKa U HACTPOMKa
JUTS peIeHus 3a/1a4
JIa3€pPHON TEXHUKH U
JIa3epHBIX TEXHOJIOTHI;
MIPOBEICHUE
AKCIIEPUMEHTAJIbHBIX
HCCIICIOBaHUM
B3aUMOJICUCTBU
JIA3€pHOTO UBJIYUYECHHUS C
BEIIICCTBOM,;
IIPOBEACHUE U3MEPEHUN
T10 3aJJaHHBIM
METOJIMKAaM C BEIOOPOM
TEXHUYECKUX CPEJICTB U
00paboTKO
pE3yIbTaTOB;
COCTaBJICHUE ONHCAHHI
MIPOBOIUMBIX
HCCIICIOBAHUMN U
paszpabaThIBacMBbIX
MIPOEKTOB;
OCYUIECTBJIEHUE
HaJIaJIKu, HACTPOMKH,
FOCTUPOBKH U OIBITHOM
MIPOBEPKH Ja3€PHBIX
prOOPOB U JIa3epHBIX
TEXHOJIOTHYECKUX
CHCTEM;

TEXHOJIOTHH
pa3IuYHOTO
Ha3HAYCHHUS;
MPOIIECChl TEHEPALIHH,
yCUJIeHUS,
MOTYJISIIIHH,
pacnpocTpaHeHUs] U
JNETEKTUPOBAHUS
J1a3€pHOT0
W3ITYyYCHUS;
MIPOrpaMMHOE
obecrieyeHue u
KOMIIBIOTEPHOE
MOJICIMPOBAHUE B
JIa3€pHOMN TEXHUKE U
JIa3epHBIX
TEXHOJIOTHSIX.

crannapt: 40.011

IIPOEKTHO-KOHCTPYKTOPCKUI

V-TIK-3[1] - YmeTh -
HI0JIb30BaThCS
OCHOBHBIMU
U3MEPUTEIBHBIMU |
CEpBUCHBIMU
npubopamu -
IOCTUPOBATh
ONITUYECKHE
YCTAQHOBKH ;
B-TIK-3[1] - Bnagers
METOAaMU ¥ IpHEMaMu
HaJlaJIK1, HACTPOMKH,
IOCTUPOBKH U ONBITHOMN
IPOBEPKH IPUOOPOB U
CHCTEM.

AHanu3 nocTaBIeHHON
MPOEKTHOM 3a/1a4u B
00J1acTH Ja3epHon
TEXHUKU U JIa3€PHBIX
TEXHOJIOTHH; ydacTue B
paszpaboTke
(bYHKINOHATIBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE Y3JI0B U
AJIEMEHTOB JIa3epHBIX
CUCTEM U TEXHOJIOTHH
T10 33/1aHHBIM
TEXHUYECKUM
TpeOOBaHUSAM; pacyeT,
IIPOEKTUPOBAHKE U
KOHCTPYHpPOBaHHUE B

pa3paboTKa J1a3epHbIX
MPUOOPOB, CHUCTEM U
TEXHOJIOTUI
pa3IMYHOTO
Ha3HAUYCHMSI,
JJIeMEHTHas 0a3za
JIa3epHOM TEXHUKH,
TEXHOJIOTHH, CHCTEM
YIpPaBJICHUS U
TpaHCTIOpTa
JIA3€pHOT0 U3JIY4YECHUS

ITK-5 [1] - Criocoben
Yy4aCTHIO B MOHTaXe,
HaJIaJIKE HACTPOMKE,
IOCTHPOBKE,
UCTIBITAaHHSX, CIaue B
IKCILTYaTAIHFO
OTBITHBIX 00Pa3IIOB,
CEpPBHCHOM
00CITy’)KUBaHUH U
PEMOHTE TEXHUKH

Ocnosanue:
[IpodeccrnonanbHbIit
cranaapt: 29.002

3-T1K-5[1] - 3uath
oO111e NPUHIUIIGI,
IpaBUiIa U METOJIbI
JNEKTPUUECKUX U
ONITUKO(PHU3NUECKUX
U3MEPEHU
V-TIK-5[1] - Ymeth
BbIOpaTh METOJ
MOHTa’Xa, HaJaJIK1
HaCTPOWKH,
IOCTHUPOBKH,
WCTIBITAHUN OITBITHOTO
oOpasia paszpaboTath
CXeMy T MOHTaXa,
HACTPOUKHU,
FOCTHPOBKH,




COOTBETCTBHUH C
TEXHUYECKUM 33J[aHUEM
TUTIOBBIX CHCTEM,
npubOpOB, AeTanei u
Y3JIOB JIa3€PHBIX CUCTEM
Y TEXHOJIOTHI Ha
CXEMOTEXHUYCCKOM H
9JIEMEHTHOM YPOBHSIX;
pazpaboTka u
COCTaBJICHHUE OTAEIbHBIX
BUJIOB TEXHUYECKOM
JOKYMEHTAIlUU Ha
MPOEKTHI, KX JIEMCHTBI
1 cOOpOYHBIE CTUHUIIBI;
y4acTHe B MOHTaXe,
cOopke (FOCTHPOBKE),
UCTIBITAHUSX U C/Ia4e B
IKCILTyaTaIUIo
OTBITHBIX 00Pa3IOB
JIa3€pHON TEXHUKH U
0TpabOTKE IIIEMEHTOB U
ATAroB MPOIIECCOB
JIa3ePHBIX TEXHOJIOTUI

HCTIIBITAHUIH
(hopMynHpOBaTh U
000CHOBBIBATH
TpeOOBaHUS K
HaCTpOMKe, HalTaaKe,
IOCTUPOBKE H claue B
JKCIUTyaTaIHIo
OTIBITHBIX 00PA3IIOB
TEXHHKH |

B-TIK-5[1] - Bnagers
HaBBIKAMHM MOHTaXa,
HaJlaJIKh, HACTPOMKH,
IOCTUPOBKH H
POBEJICHUS
HCIBITaHUH.

IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKU I
Paspabotka Ja3epHbIC ITK-8 [1] - Criocoben k| 3-TIK-8[1] - 3uaTh
TEXHOJIOTHYECKHUX TEXHOJIOTHH, pa3paboTke TpeOoBaHus ,
IIPOLIECCOB U UCHOJb3YIOLINE TEXHUYECKUX 3aJlaHUH IpeabsBIseMbIE K
TEXHUYECKON B3aUMOJICIICTBUE Ha KOHCTPYyMpPOBaHUE TEXHUYECKON
JOKYMEHTalluu Ha INEKTPOMAarHUTHOTO OTJEJIBbHBIX Y3JI0B JOKYMEHTalUu IpU
U3TOTOBJIEHHUE, COOPKY, = M3IyYEHUS C MPUCTIOCOOTIEHUH, KOHCTPYHPOBaHUU
IOCTUPOBKY M KOHTPOJIb | BELIECTBOM B T.4U. OCHACTKH U OTJIENIbHBIX Y3JI0B
ONTUYECKUX, ONTHKO- MEIUIIMHCKUE, MUKPO- = CIIELIUaJIbHOTO PUCTIOCOOICHUH,
JJIEKTPOHHBIX, U HAaHOTEXHOJIOTUH; UHCTPYMEHTA, OCHACTKH U
MEXaHUYECKUX OJIOKOB, = TEXHOJIOTHH MIPEyCMOTPEHHBIX CHEIHAIbHOTO
y3JIOB U JeTaneu IIPOU3BOJICTBA TEXHOJIOTHEN MHCTPYMEHTA ;
Ja3epHON TEXHUKH, AIIEMEHTOB JIa3ePHOI V-IIK-8[1] - 3Hats
JIa3€pPHBIX ONTUKO- TEXHUKH, MaTepuanoB = OcHogaHue: TpeboBaHus ,
AJIEKTPOHHBIX MPUOOPOB U MPUOOPOB [TpodeccuonanbHbIM MPEIBSABISIEMBIE K
U CUCTEM; BHEIpEHUE cranzaapt: 29.004 TEXHUYECKON
JIa3epHBIX JOKYMEHTAaluu Ipu
TEXHOJIOTHYECKHUX KOHCTPYMPOBaHUH
MIPOLIECCOB PA3IUYHOTO OTJIEJIbHBIX Y3JI0B
Ha3HAYEHUSs, BKJIIOYast npUCrocoOIeHUH,
KOHTpOJIb KauecTBa OCHACTKHU U
U3JIEHH. CIEIMAIBHOTO
WHCTPYMEHTA ;

B-TTK-8[1] - Bnanets
3HAHUSIMH 10
BOIPOCaM
CTaHIapTH3AIHH,
METPOJIOTHH, TEXHUKE
U3MEPEHHI U




KOHTPOJISI KauecTBa
HaBBIKAMU pa3pabOTKH
MIPOCKTHOM 1 paboueit
TEXHUYECKOU
JOKYMEHTaIu1

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIAHBI

Hamnpasnenus/nenn 3amaun BocuTaHus (KOx) BocnurarenbHbIN TOTEHITAAT
BOCITUTAHUS JTUCIUTUTUH

[IpodeccuonanpHOE Co3anue ycaoBUid, 1.Mcnonb30BaHKEe BOCIUTATEILHOTO
BOCIIUTAHUE o0ecreurBaronmx, MOTEHIIUAJA TUCITUTUTHH/TIPAKTUK

(dbopmMHpOBaHHE HAYIHOTO
MHUPOBO33PEHUS, KYJIbTYpPhI
MOKCKA HECTAaHIAPTHBIX HAYYHO-
TEXHUYCCKUX/TIPAKTHUCCKUX
PCILICHHIA, KPUTUIECKOTO
OTHONICHHSI K HCCIICIOBAHUSIM
JHKeHay4dHoro Tojika (B19)

«HayuHo-uccienoBaTenbcKas
pabotay, «I[IpoekTHas mpaKkTUKaY,
«HayuHnbIil cemMuHap» 1is:

- opMupoBaHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB ¥ CIIOCOOOB
HAyYHOT'O [TO3HAHUS MUPA, PA3BUTHUS
HCCIIEN0BATENLCKUX KAUYeCTB
CTYJIEHTOB ITOCPEJICTBOM HUX
BOBJICYEHHSI B UCCIIEI0BATEIbCKUE
IPOEKTHI 110 00JTACTAM HAYIHBIX
nccaeqoBanui. 2./crnonbp3oBanue
BOCIIUTATCILHOIO IIOTCHITHANA
aucuuiiuH "Vctopust Hayku u
unxenepun', "Kpurnueckoe
MBIIIUIEHUE U OCHOBBI HAyYHOM
koMMmyHukainuu'", "Beegenue B
cnenuanbHOCTh", "HayuHo-
uccleaoBarenbckas pabora",
"Hayunblit cemunap" aiis:

- opmupoBaHuUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYYHBIC
MCCJIEI0BAHMS OT JHKEHAYUYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJIEHTaMHU 3aHATUN U PETYISPHBIX
Oecen;

- opmMupoOBaHUS KPUTHUECKOTO
MBIIIICHUSI, YMEHHUS pacCMaTPUBATh
pa3nuYHbIe UCCIEAOBAHUS C
AKCTIEPTHON TO3UIINU TTOCPEICTBOM
00CYXJIEHUS CO CTyI€HTaMU
COBPEMEHHBIX HCCIIEIOBAHUM,
HUCTOPUYECKUX MPEANOCHIIOK
TTOSIBJICHUS T€X WJIM UHBIX OTKPBITUH
U TEOPHIA.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI




Paznensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

I.II

HaumenoBanue
pa3aesa yueOHoi
JACHUATINHBI

Henean

Jlexknuu/ Ipaxkr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.

O06s13aT. TeKyuuii

KOHTPOJIb (popma*,

Hemes)

MakcuMaabHBIIR

0aJ1 3a pazgen™*

pasnena (popma*,

ATTecTanus
HeJeJsl)

HNuaukaropsl
OCBOCHUSA
KOMIIETeHIIMH

7 Cemecmp

YacTtb 1

16/8/0

N
6]

K

1
[0 0]

3-I1K-2,
V-IIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-TIK-3,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-T11K-8,
V-IIK-8,
B-I1K-8

YacTtb 2

8-16

16/8/0

25

KHU-16

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-TIK-3,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-8,
V-TIK-8,
B-I1K-8

Hmozo 3a 7 Cemecmp

32/16/0

50

KounTtpoJbHbie
MepOoNpPHUATHS
Cemectp

3a 7

50

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-8,
V-TIK-8,
B-T1K-8

8 Cemecmp

qacTh 1

1-8

8/16/0

25

KHU-8

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,




V-IIK-3,
B-TIK-3,
3-IIK-5,
V-IIK-5,
B-TIK-5,
3-T1K-8,
V-IIK-8,
B-T1K-8

2 Yacts 2 9-11 | 4/8/0 25 KH-12 | 3-11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-TIK-3,
3-I1K-5,
V-IIK-5,
B-IIK-5,
3-T1K-8,
V-TIK-8,
B-T1K-8

HUmoeo 3a 8 Cemecmp 12/24/0 50

KonTtpoJbHbie 50 C) 3-11K-2,
Meponpusitusi 3a 8§ VY-TIK-2,
Cemectp B-TIK-2,
3-T1K-3,
VY-TIK-3,
B-TIK-3,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-8,
VY-TIK-8,
B-I1K-8

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

COKpaH_IeHI/IC HalMEHOBaHUM (l)OpM TCKYHICTO KOHTPOJIA U aTTSCTalluU pa3JICIOB:

Oo6o03nauenue | [TonHoe HanMeHOBaHHE
K1 KoHnTpouns 1o uroram
3 3ayer
€] DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
qac. qac. qac.
7 Cemecmp 32 16 0
1-8 Yactp 1 16 8 0




Tema 1. PaguannonHble nepexoabl B KBAHTOBBIX
cucTremMax.

CrnionTansble nepexo/pl. MTHAyIIMpoBaHHbIE IEPEXO/IBI B 110JIE
TeroBoro usnydeHus. Koadduurentsr DHHIITEHHA.
WNHaynupoBaHHbIE IEPEXOAbl B MOHOXPOMAaTHUECKOM IOJIE.
Ceuenue nepexoaa. @opma v IIMPHUHA JIUHUU [IEPEX0/aA.

Bcero ayuTOpHBIX 4acoB

4 |2 [0
Ownnaiig
0 0 0

3-4 Tema 2.Ymupenue cnekTpaabHOi JUHUH. DPdekT Bcero aynuropHbIX yacoB
HACHIIEHHSI. 4 [ 2 [0
@DaxTOpHl, ONPEACIAIONINE YITUPEHNE CIEKTPAIBHBIX JIMHUN. | OmHilaiin
OnHOpPOAHBIN U HEOAHOPOAHBIN XapakTep ymupeHus. Ihdext | 0 0 0
HacbleHus. [lonesoe ymmpenue. Ilapamerp HachleHUsI.

5-6 Tema 3. KBaHTOBbBIE YyCHJINTEJIN. Bcero aynutopHbIx 4acoB
VYcunenue 1i1s ¢1aboro u CUIBHOTO CUTHANIOB. MeTox 4 |2 [0
peanu3aluy MoJ0KUTEIbHON 00paTHOH CBA3M B oNTHYECKOM | OHaiiH
nuarnazoHe OTKPBITHIN PE30HATOP U €r0 J0OPOTHOCTb. 0 0 0
KBaHTOBBIE YCUIIUTEIH C OJIOKUTEIBHON 00OpaTHOH CBS3BIO.

[ITymb! kBaHTOBBIX ycunurenel. [IpenenbHbie sHEpreTHUecKue
BO3MO>KHOCTH KBaHTOBBIX YCHUJIMTEIEH.

7-8 Tema 4. KBaHTOBBIE TeHEPATOPHI. Bcero ayuTopHbIX 4acoB
AmmuiutyaHoe U (azoBoe ycioBus reHepanuu. Yacrora 4 | 2 | 0
reaepanuu. DPQPEKT 3aTArHBaHUE YACTOTHI T€HEPAIINH. Ownutaiin
CrnekrpanbHas IIMpUHA JIMHUK reHepauuu. [IpenenpHele 0 0 0
SHEPreTUYEeCKHE BO3MOKHOCTH IT'€HEPATOPOB

8-16 Yacrtsp 2 16 8 0

9-10 TemaS.MoayJsiniusi 100POTHOCTH. Bcero aynutopHsix 4acoB
[TpuHuun Moaynauuu 100pOTHOCTH. J[MHAMKKa TUTaHTCKoro | 4 | 2 | 0
UMITyJIbCca. BiusiHue cKopocTH MepeKItoueHus J00pOTHOCTH Ownnaitg
Ha XapaKTEPUCTUKH U3i1ydeHUs1. OCHOBHbIE TApaMeETPhI 0 0 0
TUTaHTCKOTO UMIYJIbCca. AKTUBHBIE U TACCUBHBIE METO/IbI
MOJYJISIIMM JOOPOTHOCTH PeXUM pasrpy3ku pe3oHaropa.

11-12 | Tema 6. CHHXpOHH3AHUSA MO/, Bcero aynutopHbIX 4acoB
[TpyHIMI cHHXpOHU3AaUUHU MOJ. [[IUTEIBHOCTE U YacTOTa 4 ] 2 ’ 0
MTOBTOPEHUS UMITYJIbCOB T'€HEPAIH B PEXKUME Omnunaiin
CUHXpOHM3aIMK MoA. CUHXPOHU3aLKs MOJI B J1a3€pax C 0 0 0
OJIHOPO/IHO ¥ HEOJAHOPOJHO YIIMPEHHBIMU JIMHUAMU PabOUnX
NIEpPEX0/10B AKTUBHBIE U TACCUBHBIE METO/IbI CHHXPOHHU3ALUU
moza. Komnpeccust umnynbcoB. MeToibl u3MepeHus
YIBTPAKOPOTKUX UMITYJIBCOB..

13 Tema 7. Jlazep Ha pyOune. Bcero ay1uTopHbIX 4acoB
YPOBHHU SHEPTUM HOHOB XpOMa B KOPYH/JIE. 2 ] 1 ’ 0
CreKTpOoCKONMYECKNE XapaKTEPUCTUKH TPEXBAJICHTHOIO MOHA | OnulaifH
xpoma. Mexanu3m oOpa3oBaHus uHBepcuu. Hakauka 0 0 0
pyOuHoBoOro na3epa. CTalMoOHapHBIN U IEPEXOTHOMN PERKUMBI
paboThI OJHOMOIOBOTO PYOMHOBOTO T'€HEPATOpa..

Bpemennslie, ciekTpanbHble, IPOCTPAHCTBEHHBIE U
JHEPreTUYECKUE XapaKTEPUCTUKHU U3IYYEHUS B PEXKUME
cBOOOHOM T'€HEepalyH.
14 Tema 8.HeonumoBbiii j1a3ep. Bcero aynutopHbIX 4acoB

YPpOoBHU 3HEPruM MOHA HEOJUMA B KPUCTAJUTMYECKOM
Marpuile. BiusiHue 371eKTpoH-(pOHOHHOTO B3aUMOICHCTBUS Ha
penakcanuo paboynx ypoHeit Heoauma. MHorooHOHHAS
penakcanus. MexaHnusm o0pa3oBaHUs WHBEPCHH. 4-X

2 |1 [0
Oumnaiu
0 0 0




ypOBHEBAsi cxeMa BO30yKaeHUs U reHepanuu. CTeKIsTHHAsS
Marpuna. CpaBHUTENBHBIE XaPAKTEPUCTUKN HEOIUMOBBIX
JIA3€POB C KPUCTALIMYECKON U CTEKJIISIHHOM MaTPULIAMM.

15-16

Tema 9. TBepaoTe/ibHBbIE JIa3epbl HA BUOPOHHBIX
nepexogax.

KonebarenbHast cTpyKkTypa B SHEPreTHY€CKOM CIEKTPE HOHOB
IpYyINIbI )KeJie3a B KPUCTAIIIMYECKON MaTpulie. DIEKTPOHHbBIE U
BUOPOHHBIE JTUHUU B CIIEKTPE JIFOMUHUCLEIIUH.
XpomocoeprKalye Jiazepbl Ha BHOPOHHBIX IEPexXo/ax:
Ja3epsl Ha alleKCaHApUTE, U3yMpPY/Ie, PEIKO3eMETbHBIX
raJUIMeBBIX M CKaHIMEBbIX IpaHarax. TuraH-candupoBbIid
nazep. Pacripoctpanenue yapTpakopoTKOro UMITYJIbCa B
qucneprupyronieit cpene. PeMTOCEKyHAHbIE J1a3€ephl.

Bcero AYAUTOPHLBIX 4aCOB

4 |2 |0

Ownnaity

0 0 0

8 Cemecmp

12 24 0

1-8

yacTth 1

8 16 0

1-3

Temal.Jlazepbl Ha pacTBOpPaxX OPraHM4YecKNX KpacureJsiei.
Jlazepsl Ha F-uentpax.

OHepreTuueckuil crekTp. CreKTpsbl MOTJIOMIEHHS 1
moMuHucHeHIMN CTOKCOB caABUT. MexaHnu3M o0pa3oBaHus
nHBepcuu. Ycwienue. [loporosas nHakauka. Binsinue
ONTUYECKUX IMOTEPh U KOHUEHTPALMHU KPACUTEISI HA YaCTOTY
reHepauuu. MICTOUHUKH U CXE€Mbl HAaKayKU. Y CJIOBUE
IIOJIyYEHUS HEIIPEPBIBHOIO pexXuMa My IbCHBINA pexXUM
reHepanuu. BpemeHHble U CrieKTpaJibHbIE XapaKTEPUCTUKU
M3JIy4E€HUS JIa3epOB HAa KpacuTesrsix. Pe3oHaropsl,
HCIIOJIB3YEMBIE B JIa3epax Ha KpacUTENsAX. MeTo bl
IIEPECTPOMKH YaCTOTHI U CY>KEHUS LIMPHUHBI JIMHUY I'€HEpaLUU.
Bunel F-ienTpoB u F-1ieHTpEI, HCIIONIB3YEMBIE B J1a3€pax.
Metoael nonyuenus F —1ientpoB. Meronbl Hakauku. CieKTpbl
MOTJIOIIEHUS U JTIOMMHUCIIEHIIMU. MeXaHu3M 00pa3oBaHMs
nHBepcuu. CrieKTpajabHbIE U SJHEPTUTUYECKUE XapAKTEPUCTUKU
na3epos Ha F -nieHTpax .

Bcero AYJJUTOPHBIX YaCOB

3 |6 |0

Ownnaitg

0 0 0

Tema 2.MeToaAbI HAKAYKH IA30BbIX JIa3€POB.

OcCHOBHBIE 0COOEHHOCTH ra30BOi aKTUBHOM
cpenbl.ONneKTpruueckuii pa3psa. Bo30yxnenue npu
CTOJIKHOBCHHHU C SHCKTpOHaMI/I, TSXKCIIBIMU YaCTUI[AMU.
Pe3onaHCHBIE U HEPE30OHAHCHBIE CTOJIKHOBHUTENIBHBIE PEAKIUU.
lNazogmHamMuyeckoe, XUMUUECKOEe, ONTHIECKOE BO30YKICHHUE.
doTtoaucconmanys.

Bcero AYJAUTOPHBIX YaCOB

2 | 4 |0

Ownnaitg

0 0 0

Tema 3. Jlazepbl Ha aTOMHBIX ra3ax.

He-Ne nazep. Mexanusm Bo30yx1eHHsI 1 00pa30BaHUS
nHBepcHuu. Poib BTopuuHBIX mporeccoB. OCHOBHBIE
napaMeTpbl aKTUBHOU Cpeibl, 3aKoH 1o00us. KoHcTpykius u
OCHOBHBIE XapaKTePUCTUKH u3iydeHus . OnHomoioBbid He-
Ne nazep. MomHocTh 1 yacToTa u3ny4yeHus. JIsmOooBckuit
npoBall. JIazepbl ¢ HEMMHEWHO MOTJIOMIAOIIEH STYEHKOM
BHyTpeHHeH 1 BHemHel. CTa0min3anus 4acTOThl U3JIy4EHUs C
HUCIIOJIL30BaHUEM ITOTJIoMaromen suekn. Hennnelinas
J1a3epHas CIIEKTPOCKOIHUSL.

Jlazepsl Ha CKATBHIX MHEPTHBIX Ta3ax. MeXaHu3M 3aceIeHUst
BEpPXHUX pabounx ypoBHell. CTOJIKHOBUTENIbHAS JIe3aKTHBAIIHS

Bcero ayuTopHbIX 4acoB

3 IG [0
Oumnnaiin
0 0 0




HIDKHETo pabovero ypoBHs. JIazepsl Ha CKaThIX HHEPTHBIX
raszax ¢ siIepHOM HaKauyKoi.

9-11 Yacrp 2 4 8 0

9 Tema 4. UonHblIe n1a3epsl. Bcero ayuTopHBIX 4acoB
Honnekie nazeprl. Bo30yxaenne pabounx ypoBHEH U 1 | 3 | 0
o0pa3oBaHNe NHBEPCUU B Jla3epe Ha MOHAX aproHa. Bnusnue Omnnaiin
TOKa, 1aBJICHUS, TEOMETPUU TPYOKH, MArHUTHOT'O TIOJIS Ha 0 0 0
SHEPreTUYECKUE XapaKTEPUCTUKU aprOHOBOIO JIa3epa.

10 Tema 5. Jlazepsl Ha mapax MeTaJ/LJIOB. Bcero aynutopHsix 4acoB
Jlazeps! Ha napax MeTayioB. CamoorpaHuueHHble epexoapl. | 1 \ 3 \ 0
['enuii-kaaMueBbIid, reTUNR-IIMHKOBBIN J1a3epbl. CTpaThl. Ownnaiig
Meto1bl yMEHBILICHUS IIYMOB U3JIy4eHus. JIa3epsl ¢ saepHoid | O 0 0
HAaKay4Koil.

11 Tema 6. JIazepsl Ha okucH yriepoaa. Bcero ayuTopHbIX 4acoB
CO2 nazep Hu3koro aapieHus. KonedaTeabHbIN CIIEKTP 2 | 2 | 0
Mosekyibl CO2. 3acenenue u penakcaius pabouux ypoBHeil. | Ouunaiin
Pounb a3ora u renust. TemnepatypHubie 3 HEKTHI. 0 0 0

Juddy3nonHoe 1 KOHBEKTHBHOE OXJIaKACHUE paboueit
Cpelbl.

Jlazep Ha okucH yriepoaa. BolHOBOIHbIE MOJIEKYJISIPHBIE
nasepbl. BomHOBOAHBIE pe30HATOPHI. 3aKOHBI MTOA00US.
DHEPreTUYECKUE U CIEKTPATbHBIE XapaKTePUCTUKU
BOJIHOBOJIHBIX J1azepoB Ha CO2 u CO. BoaHOBOHEIE J1a3ephl C
BBICOKOYACTOTHBIM BO30YK/ICHUEM.

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAiH OMIIMIA:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE
9K OJIEKTPOHHBIN KypC
IIM I1oIHOTEKCTOBBINM MaTepuail
111 I1OTHOTEKCTOBBIE JIEKIIUH
BM Buneo-marepuansl
AM Aynuo-marepuansl
I1p3 IIpeseHTanuun
T TecTsl
5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC MHTepakTUBHBIN CAUT
6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

HpI/I OCBOCHHUH JIaHHOﬁ JUCHUIINIMHBI OCHOBHYIO POJIb UI'PAlOT ayJAUTOPHBIC 3aHATHA B BUC

JIEKITUM 1 CCMHUHAPOB, a TaKKC CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, 3aKJIIOYAOMIAACA B BBIIIOJIHCHUN

AOMAIIHECTO 3aJIaHusA, IOBTOPCHUA PAHECC HpOfII(CHHOFO MaTcpHrajia.

7.

®OH/I OHEHOYHbLIX CPEIACTB




@DOHJT OLIEHOYHBIX CPEACTB MO TUCIUIUIMHE 00ECIIeUnBaET IPOBEPKY OCBOCHHUS MIAHUPYEMBIX
pe3yabTaToB 00y4eHHs (KOMIIETEHIIMA W MX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,

PyOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIUILTHHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS

IpEe/CTaBICHA B CIEAyIOLIeH TabIuLe:

KoMnerennus Nuaukaropsl ATTECcTAllHOHHOE ATTecTAllMOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
I1K-2 3-11K-2 3, K1-8, KI-16 92, KU-8, KI-12
V-TIK-2 3, K1-8, KI-16 92, K1-8, KI-12
B-TIK-2 3, K1-8, KI-16 2, KU-8, KI-12
I1K-3 3-T1K-3 3, K1-8, KI1-16 2, K1-8, KI1-12
V-TIK-3 3, K1-8, KI1-16 92, K1-8, KI1-12
B-TIK-3 3, K1-8, KI-16 92, KU-8, KI-12
I1K-5 3-T1K-5 3, KU-8, KI1-16 92, K1-8, KI1-12
V-TIK-5 3, KU-8, KI-16 92, K1-8, KI-12
B-TIK-5 3, KU-8, KI-16 2, K1-8, KI1-12
I1K-8 3-11K-8 3, KU-8, KI-16 92, K1-8, KI1-12
V-T1K-8 3, KU-8, KI1-16 92, K1-8, KI-12
B-IIK-8 3, KU-8, KI-16 2, K1-8, KI1-12

HIkajnbl oneHKH 00pa3oBaTEeIbHbBIX J0CTHKEHNH

IIIxana kaxxgoro KOHTPOJIbHOI'O MCPOIIPUATHUA JICKUT B IIPCACIaX OT 0 A0 YCTAHOBJICHHOTI'O
MaKCHMAaJIbHOr0 0ajija BKIIOYMTEIbHO. MTorosas arTecranuAa 110 JUCHUIINIMHC OLCHHUBACTCA I10 100-
0aIIBLHOM LIKAe U npeaCTaBIIACT coboit CYMMY 6aJ'IJ'IOB, Bapa6OTaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU
3aJaHui B paMKax TEKYIICTO U TPOMCIKYTOIYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKATIOM:

OrneHKa
ECTS

OrneHka 110 4-ex
OQJUIFHOM IIIKAJIE

Cymma OannoB TpeGoBaHMs K YPOBHIO OCBOCHHIO

y4eOHOW JUCIUTITMHBI

OneHka «OTINYHOY» BBICTABIISAETCS CTYIEHTY,
€CJIM OH MTyOOKO M ITPOYHO YCBOMII
MIPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3Jaraer, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TIPAKTHUKOMH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOIpaUIECKOM JIUTEPATYPBI.

90-100

5 — «omauunoy A

85-89 B

OI.[CHKa «XOPpOIIO» BBICTABIACTCA CTYACHTY,

€CJIM OH TBEPJIO 3HAET MaTepuall, I'PaMOTHO U

75-84 C

4 — «xopoutoy IO CYUIECTBY MU3JIaraeT €ro, He JOmycKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA

BOITPOC.

70-74

65-69

O1eHKa «yIOBJIETBOPUTEIIHEHOY

BBICTaBJISIETCS] CTYJIEHTY, €CJIH OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepuala, HO He
3- YCBOWJI €T0 JIeTaleH, TOIMyCKaeT HeTOYHOCTH,
«YO0BIIEMEOPUMENLHOY E HEJ0CTAaTOYHO MPaBWIbHBIE (DOPMYIUPOBKH,
HapyIIEHUs JOTHYECKOM
IOCJIEOBATEIBHOCTH B U3JIOXKEHUU
MIPOTPaAaMMHOTO MaTepHaa.

60-64




OI11eHKa «HEY0BICTBOPUTEIHHON
BBICTABJISIETCS CTYICHTY, KOTOPBI HE 3HACT
3HAYUTENLHON YaCTH POrPaMMHOTO

9_ Marepuara, JI0IMyCKaeT CyIleCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuiio, oreHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAS JIMTEPATYPA:
1. DU K 44 KBanrtoBas u ontudeckas snekrponuka : , Kucenes I'. JI., Cankr-IletepOypr: Jlans, 2022

2. 621.37 K85 Jlazeps! ynbTpakKOpPOTKHUX UMITYJIBCOB U UX MIPUMECHEHHUS : yaeOHOe ocodue, Kprokos
[LI"., Jonronpyausii: Uatemnekt, 2012

3. OU b 82 Jlazepsl: ycrpoiicTBo u neiictue : , Bakun C. B., bopeiimo A. C., Cankt-IletepOypr:
Jlans, 2022

4. 537 3-43 Ilpunnursel na3epos : , 3sento O., Cankr-IletepOypr [u ap.]: Jlans, 2008

5. DU K 85 ®emrocekyHHbIE UMITYJIbCB. BBEIeHNE B HOBYIO 001acTh Ja3epHo (pu3uki : , Kprokos
II. T'., MockBa: ®uzmatiur, 2008

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 621.37 E30 JIaboparopHslii npaktukyMm "Jlazep Ha pyOuHe" : yueGHOe mocobue /i By30B,
[Ipouenko E.JI., Eropos B.K., Mocksa: MU®U, 2008

I[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHMYECKOE OBECNEYEHHME YYEBHOM
TUCIUATLITAHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB




[Tpu u3yueHuu nepBoii YacTH Kypca HeOXOIMMO MPEX]IE BCEr0 YCBOUTH U MOHSITH CYIIHOCTh U
¢busnveckyro KapTUHy 3QPEKTOB CBA3aHHBIX C PE30HAHCHBIM B3aUMOJICHCTBUEM DJIEKTPOMArHUTHOTO
W3JIyYEHHS C JIBYXYpPOBHEBOW KBAaHTOBOW CHCTEMOM: MOTJIOUIEHUE, YCUIICHUE, HACBIIICHUE. Y ICHUTh
3HAYeHHWE WHAYIMPOBAHHBIX IEPEXOJO0B JJs NoiydeHus 3(pdexra ycuiieHUs 3JIEKTPOMArHUTHOTO
W3ITy4eHUs, POJIb HACHIIICHHS MPH paboTe KBAHTOBBIX YCHIUTENICH W TEHEPaTOpOB (J1a3epoB).
HeoOxonuMo MOHATH MPHUPOAY U CBOMCTBA OJHOPOJHOTO U HEOJHOPOJHOIO YIIUPEHUS JIMHUU
nepexo/ia, 0COOCHHOCTH B3aMMOJCHCTBHS 3JIEKTPOMArHUTHOIO M3JIYUYEHHUS CO CPENoM B ITHX JBYX
ClIyYasix.

[To BTOpoOii uwactu Kypca («Jlazeprl») HEOOXOAMMO 3HATH W MOHUMATh OOUIME MPUHIUIIBI
MIOCTPOCHUS JIa3€pOB, YCIOBHS BO30YKIEHHUS, CTAIIMOHAPHBIA M TMEPEXOJHON peXUMBL. MeTombl
yIpaBJICHUS JWHAMHUKOW H3JIy4EHHUsS JIa3epoB M CIOCOObI MX peanu3aluu. Bompockl reHepaunuu
«TUTAaHTCKUX» U YJIBTPAKOPOTKMX HMITYJIbCOB cBeTra. Mertonel usMmepeHus YKB. IIponeccsr.
penakcali ¥ HaKadyku 00ecreYMBaONIUe MOJYyYCHUE MHBEPCUU U OCOOCHHOCTH 3THUX IPOIIECCOB B
pa3nMuHbIX Ja3epax. HeoOxoaumMo HMeTh MpeacTaBiIeHHE 00 OCHOBHBIX XapaKTePUCTUKAX W
BO3MOXKHOCTSIX HanboJiee pacpoCTpaHEHHBIX Ja3epoB. [lpyrue KOHKpeTHbIC TaHHbIe, MPUBOAUMEIC B
JEKUHUAX, CIeyeT paccMaTpUBaTh KaK CIIPABOYHBIM MaTepual, KOTOPBIM MOXET ObITh IMOJIE3eH MpU
pEIlIeHNH 3a]]a4 Ha CEMHHApaX U MPH BBIIOJHEHUH CTYICHYECKUX HCCIIEeI0BATENbCKUX PadoT.

Crnemyer MaKCUMaJIbHO MCIIOJI30BaTh BO3MOXKHOCTH J1a0OpaTOPHOTO TpakTUKyma «JlazepHas
¢u3nKa» MOANEPKUBAIONIETO JaHHBIA KypC, B YacTH IOJYYEHHS MPAKTUYECKUX HABBIKOB PaOOTHI C
Ja3epaMy U Ja3epHbBIMU CHCTEMaMHU.

Jl1s oLleHKM 3HAHMN CTYIEHTOB HCHOJIb3YIOTCS: KOHTPOJIbHBIE pabOThI, OIIPOCHI 110 MaTepualy
JIEKUUH, caMOCToATeIbHAs paboTa. MpoBepKa JIOMAIIIHEro 3aJaHus, 3a4eT, sk3aMeH. Cpaaua 3adera u
9K3aMeHa CBOJUTCS K OTBETY Ha BOIpochl Ouiera. Kaxknaplii OUIET CONEp>KUT JBa TEOPETHUECKHX
BOIIPOCA 10 IPOrpamMme Kypca.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEA

Kypc KP® cocrout u3 AByX yacTel: B NEPBOM HU3JIArarOTCs BOIPOCHI B3aUMOACHCTBUSA
U3JIy4EHUsl C BEIECTBOM M psj OOIIMX BONPOCOB KBAHTOBBIX YCHUJIMTENEH M reHepatopoB. Bropas
4acTb MOCBSIIEHa COOCTBEHHO JIa3epam.

B nepBoii yactu HeoOX0aUMO 0OpaTUTh BHUMAaHHE Ha CIIETYIOIICE.

BepoATHOCTP MHIYyLIHMpPOBAHHBIX II€PEXONOB IIPU KOHEYHOM BPEMEHHU KOTE€PEHTHOIO
B3aumojeiicTeus. Ilpupony OIHOPOAHOrO M HEOJHOPOJHOIO YIIMPEHMS CHEKTPAJIBHBIX JIMHUN U
0COOEHHOCTH B3aUMOJICHCTBUS CBETA C JIByXYPOBHEBOM CHCTEMOH C OJHOPOAHBIM M HEOJHOPOIHBIM
XapaKTepOM YIIUPEHUS PE30HAHCHOTO MIEPEX0/1a.

.Ycunenuss Ha OCHOBE MHAYLMPOBAHHBIX MEPEXOJOB B TEPMOJAMHAMUYECKH HEPABHOBECHBIX
cucremMax u 3((EeKT HachIleHUsI B IByXYpPOBHEBOM KBAaHTOBOM cucTEME.

OcHOBHbBIE CBOMCTBA KBAaHTOBBIX YCUJIMTENEH U reHepaTopoB. MeTo bl peanu3anuu o0paTHOM
CBSI3M B ONTHYECKOM JIMaIa3oHe,

[To BTOpO# YacTH Kypca 0OpaTUTh BHUMaHHE Ha CIIeTyIolIee.

OO01re TpUHIUIBI TOCTPOEHUS Jlazepa. AHAIN3 CTAlMOHAPHOTO U MEPEXOTHOIO PEXHUMOB.
MexaHu3mbl 00pa3oBaHMsT HMHBEPCHM B PA3IMYHBIX  Jiazepax DPu3nueckue OCHOBBI M METOJbI
reHepaluy «TUMTaHTCKUX» U YIbTPAKOPOTKUX UMITYJIbCOB B Ja3epax

[Ipy wu3noxkeHun  Marepuaga HEOOXOAUMO YIENSATh OONbIIOe BHUMAaHHE BBIICHEHUIO
¢buzuveckoil cyTu paccMmarpuBaeMbix d3(dekToB st 3TOTO HapsAny ¢ MaTeMaTHUYEeCKUM aHAIU30M



MCIOJIb30BaTh aHAIN3 (PU3UYECKHUI - KaueCTBEHHOE OOBSICHEHHE M3Yy4aeMbIX SIBJICHUN M IPOIECCOB.
CnoxxHble  MaTeMaTUYECKHWE BBIKIQJAKU  [eJecooOpa3HO TMEPeHeCTH Ha  CEeMHHAphl WU
caMoCTOsITeNIbHYI0  paboTy. M3noxenue MaTepuasa HEOOXOAMMO CONPOBOXKAATH IMPOCTHIMHU
YUCJICHHBIMU OILIEHKaMU, PEHICHUEM MTPOCThIX 3ajau.

ABTOD(BI):

[Tpouenko EBrenwnii JImurpueBud, a.¢.-M.H., mpodeccop

Penenzent(b):
n.¢.M.H., mpodeccop, Kupees C.B.



