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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
TEXHUYECKON
JOKYMEHTalluu

4. BOCIIUTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

3amaun BocriuTaHus (KON)

Co3naHue ycnoBUid,
00ecreunBaroInX,
(hopmMupoBaHUE HAYYHOTO
MHUPOBO33pE€HUsA, KYIbTYPhI
MOMCKAa HECTaHJAPTHBIX HAyYHO-
TeXHI/I‘IeCKI/IX/ MPAKTUYCCKUX
pELIeHHUH, KPUTUUECKOTO
OTHOIICHHUS K UCCIICIOBAHUAM
mkeHay4yHoro Toiyika (B19)

BocnurarensHblil noTeHIMAI
TUCIIMTLITAH

1.Mcnonp30BaHNE BOCIUTATENBHOTO
MOTEHIIUANA TUCITUTUIHH/TIPAKTUK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas mpaKkTUKay,
«Hayunslil ceMuHap» Jis:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHLIUIIOB U CIIOCOOOB
HAYYHOTO MMO3HAHUS MUPA, PA3BUTHUS
UCCIIEIOBATENIbCKUX KayeCTB
CTYJICHTOB MTOCPEJICTBOM UX
BOBJICUCHUS B UCCIIEIOBATEIBCKIE
MPOEKTHI O 00IaCTSIM HAy9IHBIX
nccneaoBanuil. 2.Mcrnons3oBanue
BOCIIUTATEIbHOTO OTEHIIMAJIA
nucuMIuivH "Mctopust HayKu 1
unxenepun", "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAy4YHOI
KoMMyHuKanuu'", "Beeaenue B
crienranbHOCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunslit cemunap" nis:

- opmupoBanus ciocoOHOCTH
OTJIETISITh HACTOSIINE HAYYHBIC
HCCIIEA0OBAHMS OT JHKEHAYUYHBIX
MTOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHIA U PETYISIPHBIX
Oecen;

- (opmupoOBaHUST KPUTHUECKOTO
MBIIJICHUS, YMEHUS pacCMaTPUBATh
pa3MyHbIe UCCIEIOBAHUS C
AKCIIEPTHOMN MO3UIUHU TTOCPEICTBOM
00CYXJIeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
HUCTOPUUYECKUX MPEANOCHIIOK
TTOSIBJICHUS TE€X WM HHBIX OTKPBITHI
U TEOPHUH.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN IUCIUATLINHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasnaesa yueOHo
JTUCIHUIINHBI

Henean

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

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcumaabHbIA

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJst)

HNuaukaropsl
0CBOCHHUS

KoMIdeTeHIINumu

7 Cemecmp

YacTts 1

16/8/0

[\
9]

K1

1
o0

YacTtb 2

8-16

16/8/0

25

KH-16

[K-2,
3-IIK-

V-
IK-3,
B-
IK-3,
3-T1K-

V-
IK-5,
B-
IK-5,




3-TIK-

V-
I1K-8,

I1K-8

HUmoeo 3a 7 Cemecmp

32/16/0

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a

7

50

8 Cemecmp

qacTh |

8/16/0

25

K-8




Yacts 2

9-11

4/8/0

25

K1-12

HUmoeo 3a 8§ Cemecmp

12/24/0

50

KonTpoabhbie
MepOonpusiTUs
CemecTtp

3a

8

50




| TIK-8 |

* — COKpallleHHOEe HauMEHOBaHUE (DOPMbBI KOHTPOJIS
** _ cymMMa MakcHMalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALIUH Pa3iesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

KN KoHTpoJib 1o utoram

3 3auer

€) OK3aMeH

KAJIEHJIAPHBIN IVIAH

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

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

1-8 Yacrts 1 16 8 0

1-2 Tema 1. PagnanmoHHble nepexoabl B KBAHTOBBIX cucTeMax. | Bcero aymTopHbIX 4acoB
CnonTtannble nepexoabl. UuaynnpoBanHble nepexoasl B noie | 4 |2 [0
TeroBoro unydenus. Koaddunmentsr SUHIITEHHA. OHnaiin
WNHnynupoBaHHbIe TEpEX0bl B MOHOXPOMATUYECKOM TIOJIE. 0 0 0
Ceuenue nepexoaa. @opma M HIMPUHA JIUHUK IEPEX0JIA.

3-4 Tema 2.Ymupenue cniekTpaabHoOH JUHUH. D ekt Bcero ayuTopHbIX 4acoB
HACBILCHUS. 4 | 2 | 0
@akTopsl, ONPEAEIIAIONNE YIIUPEHUE CIIEKTPAIbHBIX JTUHUH. OwnJtaiin
OnHOpOAHBIN U HEOHOPOIHBIN XapakTep ymupeHus. IPdexT | ( 0 0
HacblleHus. [loneBoe ymmpenue. [lapamMerp HachllLEHHUS.

5-6 Tema 3. KBaHTOBbBIE YCHJINTEJIN. Bcero ayiuTopHbIX 4acoB
Ycunenue ans cnaboro U CUIBHOTO CUTHAJIOB. MeTox 4 |2 [0
peanu3anuy MoJI0KUTEILHON 00paTHON CBSI3U B ONTHYECKOM Ownuaiin
nuamna3zone OTKPBITHIN PE30HATOP U €r0 JOOPOTHOCTS. 0 0 0
KBaHTOBBIC YCHITUTENH C MOJTOKUTEIHLHON 0OPaTHON CBSI3BIO.

[ITymb! kBaHTOBBIX ycunurenel. [IpenenpHbie sOHEpreTuuecKue
BO3MOKHOCTHU KBAHTOBBIX YCHJIUTEIEH.

7-8 Tema 4.KBaHTOBBIE reHEPaTOPHI. Bcero ayiuTOpHbIX 4acoB
AMIuuTyiHOe U (ha30BO€ yCIOBHS TeHepaluu. YacroTa 4 | 2 | 0
rerepaunu. DPQPeKT 3aTAruBaHue YaCTOTHI TeHEPALIUH. Ownutaiin
CrnekTpasibHasl LIMpUHA JIMHUM reHepauuu. [Ipenenbubie 0 0 0
SHEPreTUYECKUE BOZMOKHOCTH I'€HEPATOPOB

8-16 Yacrtp 2 16 8 0

9-10 | TemaS.MonyJasinusi 100POTHOCTH. Bcero aynutopHbIX 4acoB
[TpuHIMI MOAYISIIMKA JOOPOTHOCTHU. J{[MHAMUKA TUTAHTCKOTO 4 | 2 | 0
UMITyJbca. BiusiHue CKOpOCTH NMEPeKITIOYeHus J0OPOTHOCTH Ha | OHJIaiH
XapaKTEPUCTUKHU M3TydeHHsl. OCHOBHBIE IMapaMETpPhI 0 0 0
TUTAHTCKOTO UMITYJIbCAa. AKTUBHBIE U TTACCUBHBIE METOIbI
MOJAYJSIIUU JOOPOTHOCTU PexkuM pasrpy3ku pe3oHaTopa.

11-12 | Tema 6. CunxpoHu3anusi MoJ. Bcero ayutopHbIX 4acoB

HpI/IHI_II/IH CUHXPOHU3AIIUHN MOJ. Z[J'II/ITCJ'H)HOCTB 1 9acToTa

4 | 2 | 0




IIOBTOPEHMSI UMITYJIbCOB F€HEPALMU B PEKUME CUHXPOHU3ALUU
Mox. CHHXpOHM3a1Us MOJ B JIa3epax ¢ OXHOPOJHO U
HEOJJHOPOJHO YIIMPEHHBIMHU JIMHUSAMH pabouux MepexooB
AKTHBHBIE U ITACCUBHBIC METOABI CHUHXPOHU3ALUNA MO,
Komnpeccus nmiysibcoB. MeTobl U3MEpPEHUS
YJIBTPAKOPOTKUX MMITYJIbCOB..

Ownutaiig

0 0 0

13 Tema 7. Jlazep na pyoune. Bcero aynutopHsix 4acoB
YpoBHU 3HEPrUr HOHOB XpOMa B KOPYH/IE. 2 | 1 | 0
CrieKTpOCKONNYECKUE XapaKTEPUCTUKU TPEXBAJIEHTHOIO MOHA | OHitaiin
xpoMa. Mexanu3m o0pa3oBaHusi nHBepcun. Hakauka 0 0 0
pyOuHOBOTO a3epa. CTalMOHAPHBIN U IEPEXOIHON PEKUMBI
paboTHI OJTHOMOIOBOTO PyOMHOBOTO TeHepaTopa.. BpemeHHsie,

CIEKTPAJIbHBIE, IPOCTPAHCTBEHHBIE U DHEPIETUUECKNE
XapaKTePUCTUKHU M3JIYUCHUS B PKUME CBOOOAHON T'eHepallui.

14 Tema 8.HeonumoBbiii j1a3ep. Bcero ayIuTOpHBIX 4acoB
YPOBHU PHEPrUM HMOHA HEOJAUMA B KPUCTAIIIMYECKON MaTpule. | 2 |1 |0
Brusitaue 35ekTpoH-(hOHOHHOTO B3aUMOICHCTBUS Ha Ounaiin
penakcanuio paboynx ypoHeit Heonuma. MHorooHoHHAs 0 0 0
penakcarust. Mexanu3m oO0pa3oBaHUsl HHBEPCHH. 4-X
ypOBHEBas cxema Bo30ykaeHUs U reHepaunu. CTeKIsTHHas
MaTtpua. CpaBHUTENIbHbIE XapaKTEPUCTUKU HEOJUMOBBIX
J1a3€pOB C KPUCTAIUIMUECKON M CTEKJIIHHOM MaTpHUIIAMH.

15-16 | Tema 9. TBepaoTeabHble Ja3epbl HA BUOPOHHBIX Bcero aynutopHbIX 4acoB
nepexoaax. 4 |2 [0
KonebatenbHas CcTpyKTypa B SHEPreTUYECKOM CHEKTPE HOHOB | OHiaiiH
TPYIMIBI )Kelle3a B KpUCTAITNYECKON MaTpulle. DNEeKTPOHHbBIE U | () 0 0
BUOPOHHBIE JIMHUU B CIIEKTPE JTFOMUHHUCIICIINH.

XpoMocoepKaIiue jJa3epbl Ha BAOPOHHBIX MEPexo/1ax:

Ja3epsl Ha alleKCaHAPUTE, U3YMPYIE, PEAKO3EMEIbHBIX

raJUTMEeBBIX U CKaHJIMEBbIX IpaHaTax. TUTaH-canupoBbIit

nazep. Pacripoctpanenne yibTpakoOpoOTKOTO UMITYJIbCa B

aucneprupyroiei cpene. @eMTocexyHIHbIE JTa3ephl.

8 Cemecmp 12 24 0

1-8 yacTs 1 8 16 0

1-3 Temal.Jla3zepbl Ha pacTBOpPax OpraHM4YecKuX Kpacureseil. | Bcero ayauTopHbIX 4acoB
Jlazeps! Ha F-uentpax. 3 | 6 | 0
OHeprerudeckuii criekTp. COeKTpbl NOMIOMIEHUS U Ownnaitn
moMuHUCHeHIIMA CTOKCOB ciBUT. MeXaHu3M 00pa3oBaHUs 0 0 0

nHBepcun. Ycunenue. [loporosas Hakauka. Bimsaue
ONTUYECKUX IOTEPh U KOHLUEHTPALMU KPACUTEIISL HA YaCTOTY
reHepanyu. ICTOUHUKH U CXEMbl HAKAYKH. Y CJIOBUE
IIOJIyYEHUS HEIIPEPBIBHOIO pexkuMa MMITyIbCHBIN peXUM
reHepanyu. BpeMeHHbIe U CIIEKTPAIIbHBIE XapaKTEPUCTUKH
U3JIy4CHU JIa3€POB Ha KpacuTelsix. Pe3oHaropsl,
HCIIOJIB3YEMBIE B JIa3€pax Ha KpacuTensix. MeToasl
[IEPECTPOMKH YaCTOThI U CY>KCHUS IIMPUHBI JIMHUY T'€HEPaLUU.
Buns! F-uieHTpoB u F-ieHTpBhI, HCTIOIB3yEMBIE B J1a3epax.
Metonel nostyuenus F —ieHTpoB. MeToapl Hakauku. CrieKTpsl
MOTJIOUICHUS U TIOMUHUCIEHIIMU. MexaHn3m o0pazoBaHus
nHBepcuu. CIIeKTpaibHbIE U SJHEPTUTUYECKUE XapAKTEPUCTUKU
nazepoB Ha F -nieHTpax .




Tema 2.MeToaAbl HAKAYKH ra30BbIX JIA3€POB.

OcHOBHBIE 0OCOOEHHOCTH T'a30BOM aKTHBHOM

cpeabl. DneKTpuuecKuil pa3paa. Bo3Oyxnenue npu
CTOJIKHOBEHUU C 3JIEKTPOHAMM, TSKEIBIMU YaCTUILIAMHU.
Pe3onancHbIe U HEPE30OHAHCHBIE CTOJIKHOBUTENBHBIE PEAKIUU.
lNazoauHamMu4ecKoe, XUMUUYECKOe, ONITHYECKOE BO30YKIECHHUE.
doToaucconuaIus.

Bcero ayiuTopHbIX 4acoB

2 | 4 |0
OmnJaiia
0 0 0

6-8 Tema 3. Jlazepbl Ha aTOMHBIX ra3ax. Bcero ayutopHbIx 4acoB
He-Ne nazep. Mexanu3m Bo30yXI€HUS U 00pa30BaHUS 3 | 6 | 0
nHBepcuu. Ponb BTOprUUHBIX mpoiieccoB. OCHOBHBIE Owunaiin
napaMeTpsl aKTUBHOM Cpefibl, 3aK0H Mojo0ust. KoHcTpykus | () 0 0
OCHOBHBIE XapaKTepUCTUKH n3nydeHus . Onnomo 10861l He-Ne
nazep. MoOIHOCTh M YacToTa u3MydeHus. JIaMOOBCKHii mpoBat.

Jlazepsl ¢ HENMMHENHO MOTJIOMIAIONIEH TYEHKON BHYTPEHHEN 1
BHemHed. CTa0uIu3amus 4acTOThl H3JIy4YeHUs C
HCIOJIL30BAaHUEM ITOTIomaroIel sueiku. Hennnelinas
Ja3epHast CIEKTPOCKOIINS.

Jlazepsl Ha CoKaThIX MHEPTHBIX Ta3ax. MeXaHu3M 3aceseHUs
BEPXHHUX pabounx ypoBHEH. CTONKHOBUTEIbHAS A€3aKTHBALINS
HUKHETo pabodero ypoBHs. JIazepbl Ha CKAThIX HHEPTHBIX
ra3ax C siZICpHOM HAaKauKOM.

9-11 Yacrtp 2 4 8 0

9 Tema 4. Uonnble a3epbl. Bcero ayutopHbIx 4acoB
Honnsie nazeprl. Bo30yxienne pabounx ypoBHeH u 1 | 3 | 0
o0Opa3oBaHKe HHBEPCUH B Jla3epe Ha HOHAX aproHa. Brnusxue Ownunaiin
TOKa, JaBJICHHsI, TEOMETPHH TPYOKH, MAarHUTHOTO TOJIsI Ha 0 0 0
HHEPreTHUECKHUE XapaKTePUCTHKH aprOHOBOTO Jla3epa.

10 Tema 5. JIazepsl Ha mapax MeTaJJIOB. Bcero aynuTopHbIX 4acoB
Jlazepsp! Ha mapax meTtamioB. CaMOOrpaHUYEHHBIE IEPEXOBI. 1 |3 [0
["enuii-kaaAMUEBBIN, reTUA-IIMHKOBLIHN J1azepbl. CTpaThI. Omniaiig
MeToap1 yMEHbIIIEHUS ITyMOB U3My4deHus. Jlazepsl ¢ simepHOi | () 0 0
HAKaYKOM.

11 Tema 6. JIazepsl Ha OKHCH yIJIepoaa. Bcero aytuToOpHBIX 4acoB
CO2 nazep Huzkoro aasieHus. KonebaTtenpHblil criekTp 2 |2 [0
monekynsl CO2. 3acenenue U penakcanus pabouynux ypoBHEH. Owunaitn
Poub azota u renus. TemnepatypHabie 3 (HEKTHL. 0 0 0

Juddy3noHHOE 1 KOHBEKTHBHOE OXJIaKIeHUE paboyeil cpebl.
Jlazep Ha okucH yrieposa. BollHOBOIHBIE MOJIEKYJISIPHBIE
na3epbl. BOTHOBOIHBIE PE30HATOPHI. 3aKOHBI MTOI00MS.
DHEpPreTUYEeCKue U CIEKTPAIbHBIE XapaKTePUCTUKU
BOJIHOBOJIHBIX J1a3epoB Ha CO2 u CO. BonHOBOgHBIE J1a3€phI C
BBICOKOYACTOTHBIM BO30YKICHUEM.

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

O06o03na | Ilos1HOEe HAUMEHOBaHNE
YeHHue

oK DJIEKTPOHHBIN KypC

M [TOoTHOTEKCTOBBIN MaTepuall
I1J1 ITomHOTEKCTOBEIE JIEKIIUHA




BM Buneo-marepuansl

AM Aynno-Marepualibl

[Ip3 [Ipesenranuu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

HpI/I OCBOCHHUH )IaHHOf/’I AUCHUIUIMHBI OCHOBHYIO POJIb UI'PAOT ayJAUTOPHBIC 3aHATHA B BUJC
JIEKIUA 1 CCMHUHAPOB, a TAKKC CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, 3aKJIFOYA0MIAsACAa B BBIIIOJIHCHUU

JIOMAIITHETO 33JaHUsl, IOBTOPEHMSI paHEE MPOMIEHHOr0 MaTepHrala.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,

PyOEKHOTO U TPOMEKYTOYHOT'O KOHTPOJISI TT0 JUCITUTIITHHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA

TIpeACTaBJICHA B CIICyIONIEH TabmuIie:

Kommnerennus HNuaukaropsl ATTecTallHOHHOE ATTecTallHOHHOE
0CBOEHMSH meponpustTue (KII 1) meponpusitue (KII 2)
IIK-2 3-I1K-2 3, KH-8, K1-16 9, K1-8, KI1-12
V-TIK-2 3, KH-8, K1-16 9, KN-8, K1-12
B-TIK-2 3, K1-8, K1-16 9, KN1-8, KM1-12
TIK-3 3-T1K-3 3, K-8, K1-16 9, KN-8, K1-12
V-TIK-3 3, K1-8, K1-16 9, K1-8, KN1-12
B-IIK-3 3, KH-8, K1-16 9, K1-8, KI1-12
IIK-5 3-TITK-5 3, K1-8, K1-16 9, K1-8, K1-12
V-IIK-5 3, KH-8, K1-16 9, K1-8, KI1-12
B-IIK-5 3, KH1-8, K1-16 9, KN-8, K1-12
IIK-8 3-ITK-8 3, K1-8, K1-16 9, KN1-8, KN1-12
V-TIK-8 3, KH-8, KH-16 9, K1-8, KN1-12
B-IIK-8 3, K1-8, K1-16 9, K1-8, KN1-12

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO OaJiia BKIIIOYMTENbHO. MITOroBast arrectanus mo AMCUUIUIMHE oneHuBaeTcs mo 100-
0ayuTbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUH
3a/laHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOLICH IIKAIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IIKaJIE ECTS Y4eOHOW JUCITUTIINHBI

OHCHKa «OTJINYHO» BBICTABJISACTCA
90-100 5 — «omauyHo» A
CTYJICHTY, €CJIH OH TJIYOOKO U IPOYHO




YCBOWJI IIPOTPAMMHBIN MaTepuall,
KCYEPIBIBAIOIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMEeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepuall MOHOTpapHIECKOM
JIUTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3
((y006ﬂ€H160pum€JZbH0»

O11eHKa «XOPOII0Y BHEICTABISIETCS
CTYJIEHTY, €CJIU OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

Or1eHKa «yIOBICTBOPUTEIHHOY
BBICTaBJISIETCS CTYICHTY, €CJIH OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHara,
HO HE YCBOHII €T0 JIETAJICH, OIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUIHHBIC
(hOpMyITUPOBKH, HAPYIICHUS
JIOTUYECKOM MOCIEI0BAaTCIHLHOCTH B
M3JI0KCHIH MPOTPAMMHOTO MaTeprara.

Hwuxe 60

2 -
(<H€y006ﬂ€m€0pum€ﬂbl-l0»

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTeprala, JOMyCKaeT
cyiiecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

1. D1 K 44 KBanToBast u ontuueckas iekrponuka : , Cankr-IlerepOypr: Jlanp, 2022

2.621.37 K85 Jlazeps! yIbTpakOPOTKUX UMIYJIHCOB U X MPUMEHEHUS | yaeOHOe mocodue,
Honronpyausiii: Uurennexr, 2012

3. DU b 82 Jlazepsl: ycTpoicTBO U neiictBue : , Cankr-IlerepOypr: Jlanp, 2022

4. OU K 85 demTOCEKyHIHBIE UMITYJIbCHI. BBeZieHNE B HOBYIO 00J1acTh J1a3epHON GU3UKH : , MocKBa:

®usmataut, 2008

5. 537 3-43 Ilpunnunsi iazepos : , O. 3sento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:




1. 621.37 E30 JIaboparopuslii npaktukyMm "Jlazep Ha pybune" : yueOHoe mocoOue juist By30B, B. K.
Eropos, E. /1. IIpouenko, Mocksa: MU®U, 2008

[MTPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecIieueHne He TpeOyeTcs

10. YYEBHO-METOJUWYECKHWE PEKOMEHJIALIUWMU JJISI CTYJAEHTOB

[Tpu M3y4eHnn NepBoi YacTH Kypca HEOXOAUMO MPEXK/IE BCETO YCBOUTH U MOHATH CYITHOCTh U
¢bu3nveckyo KapTuHy 3(PQPEKTOB CBA3aHHBIX C PE30HAHCHBIM B3aMMOJICHCTBHEM AJIEKTPOMArHUTHOTO
U3IY4YEeHUsl C JIByXYpOBHEBOM KBAHTOBOW CHUCTEMOI: MOIJIOIEHHE, YCHIICHHE, HACBILIEHUE. YSICHUTh
3HAYeHHE WHAYLUPOBAHHBIX IEPEXOJOB I MONydyeHHs >(PQeKTa YCHIEHHUS 3IEKTPOMArHUTHOTO
U3IY4YeHUs, pOJb HACBHIIICHUS NpH paboTe KBAHTOBBIX YCHJIUTENEH W TeHepaTopoB (Ja3epoB).
Heo6xonuMo MOHATH NPHPOLY M CBOMCTBa OJHOPOJHOTO W HEOJHOPOAHOTO YIIMPEHHS JHMHHUU
nepexoaa, 0COOCHHOCTH B3aWMOJICHCTBHS AJIEKTPOMArHUTHOTO M3IYYCHHS CO CPENOM B 3THUX NIBYX
ClTydasx.

ITo BTOpOit wactu kypca («Jlazepe») HEOOXOAUMO 3HATH W TMOHWUMATH OOIIUE TMPUHITUTIBI
MOCTPOCHHSI J1a3epOB, YCIOBHS BO30YKICHHsS, CTAIMOHAPHBIA M TIEPEXOJHOW PEKUMBL. MeTosbl
yIpaBJICHUS] JTUHAMHKOW M3JIy4E€HUS JIa3epOB M CIOCOOBI WX peaiu3alu. Bompockl reHepamuu
«TUTAHTCKUX» U YJIbTPAKOPOTKHX HMIIYyJIbCcOB cBeTta. Metoasl u3Mepenuss YKB. Ilpoueccsl.
penakcany ¥ HaKauyku OOEeCIeYHBAIOIIUE MOJYyYCeHHEe MHBEPCHU M OCOOEHHOCTH ATHUX IMPOLIECCOB B
pa3nuyHbIX J1a3epax. HeoOXoauMo HMeTh TpeacTaBIeHHE 00 OCHOBHBIX XapaKTEPUCTHKAX M
BO3MOXHOCTSIX HauboJiee pacipoCTpaHEHHBIX Ja3epoB. J[pyrue KOHKpeTHbIE JaHHbIE, MPUBOJUMBIC B
JEKIHAX, CIEIYeT pacCMaTpuBaTh KaK CHPAaBOYHBIA MaTepHai, KOTOPBIH MOXET OBITh MOJE3eH NpU
peleHnH 33129 Ha CEMUHAPax ¥ MPH BBITIOJTHEHUH CTYICHYECKUX HCCIIEI0BATEIhCKUX padoT.

Crnemyer MaKCUMaIIbHO MCIIOJIB30BATh BOZMOXKHOCTH J1a0OPaTOpHOTO TpakTuKyma «JlazepHas
¢du3nKa» MOIIEePKUBAIONIETO JAHHBIA KYpC, B YaCTH TOJYYCHHUS MPAKTHUYECKUX HABBIKOB PabOTHI €
Ja3epamHu U JIa3epHBIMH CUCTEMaMHU.

JUist OLIeHKU 3HAHUM CTYIEHTOB HCHOJb3YIOTCS: KOHTPOJIbHBIE paOOTHI, OMPOCHI [0 MaTEpUaILy
JeKIMHA, caMOCTOsITeNbHast paboTa. MpoBepKa JOMAITHEro 3aJaHus, 3a4eT, sk3aMeH. Caaua 3aueTa u
9K3aMeHa CBOJHTCS K OTBETY Ha BOMpochl Omiera. Kakaplii OMIET COAEpKUT JBa TEOPETHUYECKUX
BOIIPOCA TI0 TIPOTPaMMe Kypca.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEN



Kypc KP® cocrour u3 1ByX 4dacTell: B NEpBOM M3JIararOTCsl BOIPOCHI B3aWMOAECHCTBUSA
W3TYYEeHUsI C BELIECTBOM M Psii OOIIMX BONPOCOB KBAaHTOBBIX YCWJIMTENEH M reHepaTtopoB. Bropas
4acThb MOCBSIIEHAa COOCTBEHHO Jla3zepaMm.

B niepBoii yactr He0OX0IMMO OOpaTHTh BHUMAHUE Ha CIICAYIOIIEE.

BeposATHOCTP MHIAYLMPOBAaHHBIX MEPEXOJOB TIPU KOHEYHOM BPEMEHU KOTEPEHTHOTO
B3auMozeicTeusa. llpupoay OIHOPOJHOTO M HEOAHOPOJHOIO YIIMPEHUS CHEKTPAIbHBIX JIMHUM W
0COOCHHOCTH B3aUMOJEHMCTBUS CBETA C JIBYXYPOBHEBOW CHUCTEMOW C OAHOPOIHBIM U HEOJAHOPOIHBIM
XapaKTEepPOM YIIUPEHHS pE30HAHCHOTO MEPExXo/ia.

.YculleHHsT Ha OCHOBE MHIYLMPOBAHHBIX IEPEXOJ0B B TEPMOJMHAMMYECKH HEPABHOBECHBIX
cucreMax | 3(pQEKT HACHIECHHUS B JIByXypPOBHEBON KBAaHTOBOM CHUCTEME.

OcHOBHBIE CBOMCTBA KBAaHTOBBIX YCHUJIMTEINEH U reHepaTopoB. METObI peaan3aluu 00paTHOM
CBS3U B OIITUYECKOM JIHAIIA30HE,

1o BTOpOI YacTu Kypca 0OpaTUTh BHUMaHUE Ha ClIEAYIOLIEe.

OO01ue NpuHIUIBl MOCTPOCHHUA J1a3epa. AHAJIM3 CTAI[MOHAPHOTO U IEPEXOJHOI0 PEKUMOB.
Mexanu3mbl 00pa3oBaHMsS WHBEPCHHM B Pa3MYHBIX  Jlazepax DPU3NYECKHE OCHOBBI M METOIBI
TFE€HEPALU «TUTAHTCKUX» U YIBTPAKOPOTKUX UMITYJIBCOB B JIazepax

IIpy wm3AOXKEHMHM  Marepuana HEOOXOAWMO YHAENATh OONbIIOe BHUMAHHUE BBISCHEHHIO
¢usnueckoil cytu paccMaTpuBaeMbIX 3p¢ekToB s 3TOro Hapsay ¢ MaTeMaTHUYECKUM aHAIN30M
WCTIOJIb30BaTh aHAIN3 (PU3UYECKUHN - KaYeCTBEHHOE OOBSCHEHHE M3Y4YaeMbIX SBJICHHHA M MPOIIECCOB.
CrnoxHble MaTeMaTHYeCKHE BBIKJIAJKH  IEJIeCOO0pa3HO TEpeHeCTH Ha  CEMUHAphl MU
CaMoOCTOSITeNIbHYI0  paboTy. M3noxkenune Marepuana HEOOXOJUMO CONPOBOXKAATH HPOCTHIMU
YUCJICHHBIMH OLIEHKAMH, PEIIEHNEM ITPOCTBIX 3azad.
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