FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

1oVpry

s ;
%% SreKTpoHHH

[Kony Beian: Kys
Momssosaress: kundikovand
26.06.2024

0

CBEJIEHMS O BIIAJIEJIBLIE 1911
imkosa H. [T,

B crcTeMe

H. I,

KynnukoBa

PABOYAS ITPOI'PAMMA

aucuunuHbl 1.0.21 CnenuanbHblil U3NYECKU MPAKTUKYM
s Hanpasiaenus 03.03.01 Ilpuxknaguaeie MmatemaTuka U pusnka

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kadenpa-pazpadoruuk OnronHdpopmaruka

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO

noarotoBku 03.03.01 [Ipuknagusie MmareMaTuka U GU3NKa, YTBEPKAEHHBIM MPUKA30M
Muno6puayku ot 07.08.2020 Ne 890

3aB.xadenpoii pazpaboTynka,
1.¢u3.-MaT.H., npod.

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mat.H., TOIEHT

HHOTO /I0KYMEHTO0G0pOTa

oxmmeanmsiii 1911, xpanmtes B cereme

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H. L

and
26.06.2024

CBEJIEHMS O BIIAJIEJIBLLE 31T
ixyns JI. T

dg
26.06.2024

YenssOMHCK

H. 1. Kynaukosa

M. I Iuxyss



1. llesu u 3212494 AU CIUILIHHBI

Ilenb Kypca — BOCIIHTaHUE CAMOCTOSATEIBHOCTH IPH PEIICHUHU KOHKPETHBIX 3a7a4
¢uznyeckoro saxcnepuMenTa. OCHOBHBIE 3a/1auu Kypca: 1. 3HAaKOMCTBO ¢ TEXHUKOU
ONTHYECKOT0 IKCIIEPUMEHTA. 2. M3yueHne NpuHLIMIIOB JeHCTBUS MPUOOPOB, YCTPOMCTB U
MaTepUaIoB IPUMEHAEMBIX B OKCIEPUMEHTAIBHOM ONTHKE. 3. [IoATOTOBKA CTYyIEHTOB K
CaMOCTOSITEeNIbHOU MPOdeCCUOHATBHON AESTEILHOCTH

Kparkoe conepxanmne TUCHMILTHHBI

Mukpockon. Marepdepomerp. Maxa-Llennepa. Metonbl oaydeHus HUPKYJISIPHO
NOJIIPU30BaHHOTO U3JTy4eHHUs ¢ momolpio pomoa @penens. Jlromunecuenuus. Nd:YAG —
Ja3ep: peKUM CBOOOHOM reHepalui U pexxuM MOIYJISLUNA JOOPOTHOCTH.
[Ipeo6pazoBanue uznyuenus Nd: YAG-nazepa Bo BTOPYrO TapMOHHUKY. JIazep Ha kpacuTesne

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HaeT: OCHOBHBIE MTPUEMBI (P (HEKTUBHOTO
yIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM; OCHOBHBIE
METOIMKH CAMOKOHTPOJISI, CAMOPA3BUTHUS H
caM000pa30BaHus Ha IPOTSKEHUHU BCEH XKHU3HU.
VYK-6 CriocoOeH ynpaBisiTh CBOUM BpeMeHeM,  [YMeeT: 9 (HeKTUBHO TUIaHUPOBATh

BBICTPaNBATh U PEATU30BBIBATh TPAEKTOPUIO  [KOHTPOJIMPOBATH COOCTBEHHOE BPEMS; UCIIOJIb30BaTh

CaMOpPa3BUTHS HA OCHOBE MPUHIIUIIOB 00Pa30BaHMS [METO/IbI CAMOPETYIISALIUH, CAMOPA3BUTHS U
B TEUCHHE BCEHl KU3HU caMOOOyYeHHsI.

lIMeeT MpakTUYEeCKUN ONBIT: YIIPaBICHUS
COOCTBEHHBIM BpeMEHEM, TPHOOpETEeHNS,
WCTIOJIb30BaHMS U OOHOBJICHUS COIIMO-KYJIBTYPHBIX
npo¢eCCHOHAIbHBIX 3HAHNH, YMEHUH U HaBBIKOB

3HaeT: 0COOEHHOCTH CTUIIMCTUKH HAYYHOTO TEKCTa,
[paBUJIa IPEJCTABIECHUS PE3YIIBTATOB
WCCJICIOBAaHUI B MUCHbMEHHOU (opMe.

'YMeeT: IpeACTaBIATh PE3YNIbTaThl UCCIEA0BaHUN B
¢dbopMe NHUCHbMEHHOT0 OTYETA C yUYEeTOM
0COOCHHOCTEN CTUIIMCTUKU HAyYHOTO TEKCTA.
HMeeT mpakTUYEeCKUI ONBIT: IPEACTABICHUS
[PE3yNbTaTOB UCCIEA0BAHHUM B TUCBMEHHOU opme,
paboTHl HAa KOMIIBIOTEPE C UCTIOIB30BAHUEM
TEKCTOBBIX U rpaMueCKUX PEaKTOPOB.

OIIK-3 CnocobeH cocTaBiATh U OPOPMIISATH
Hay4HbI€ U (WIM) TEXHUYECKHE (TEXHOJIOTUUECKHE,
WHHOBAIIMOHHBIE) OTYETHI (ITyOIHKAIMH, TPOSKTHI)

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT yueOHOro MmjiaHa BUJIOB paboT

1.0.20 [{udpoBbie TEXHOIOTUU B HAYYHBIX

He npenycmoTrpeHs!
HCCIIEIOBAHUAX peny p




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.20 LudpoBble TEXHOIOIUN B HAYYHBIX
HCCIICIOBAaHUAX

3HaeT: METOBI peaTn3anuy BEIYUCICHUNA Ha
coBpeMeHHBIX DBM., s3bIK MporpaMMHUpOBaHUs
BBICOKOTO YPOBHSI; POrpaMMHOE 00eCTIedeHUE 1
TEXHOJIOTMH IPOTPaMMUPOBAHUS; TPUHLIUAIIBI
MOCTPOCHUS ¥ (PYHKIIMOHUPOBAHMS 0a3 JaHHBIX,
METOZBI M MPOIIeCChl cOOpa, mepenadn, 00padoTKH U
HaKOTUIEHUsI WH(OPMAIINN; OCHOBBI TIOCTPOCHHUS U
(YHKIIMOHUPOBaHUS TEXHUUECKUX CPEJICTB
BBIYUCIIUTEIIFHON TEXHHUKH;, PA3INIHbIC
pOrpaMMHBIE CPEACTBA peaau3alun
WH(OPMAITMOHHBIX MTPOLECCOB; PA3HOBUIHOCTH U
(GyHKIHMOHATbHBIE 0COOCHHOCTH MPOTPAMMHOTO
00CCIICUCHNS BEIUHNCIIUTCIIBHON TEXHUKH,; YMEET:
OLIEHUBATh MOTPEIIHOCTb MOIYYaeMOT0 PELICHHUS.,
CO311aBaTh MPOTPAMMBI Ha SI3BIKE BHICOKOTO YPOBHS,
pelaTh THIOBBIE 3a7a4l 00pabOTKH TEKCTOBOM
00paboTKH (HA0Op M peAAKTHPOBAHUE TEKCTOBBIX
TTOKYMEHTOB, KOHBEPTAIsl B IEPEHOCUMBIE
(dbopmarsl); penrath TUIOBEIE 3a1a49u rpaduaecKoit
00paboTKu (co3MaHue U pelakTHPOBaHUE
BEKTOPHBIX U PACTPOBBIX I'Ppa)UIeCKIX
TOKYMEHTOB, KOHBEPTUPOBATh UX B pPa3INUHbIE
(dbopMarhl); penrath TUOBIE 3aa9H TAOJIMIHON
00paboTku (coznanue u hopMaTHpOBaHHE
DIIEKTPOHHBIX TaOJIHII, POBOUTH TUTIOBEIE
pacyeThl, UCIOJIb30BaTh OCHOBHBIE
M0JTH30BATENLCKUE (PYHKIMH, BU3yaTH3AIINS
aHHBIX, IPOCTast CTaTUCTHYECKast 00paboTKa);
CO3IaBaTh AIEKTPOHHBIE Mpe3eHTanuu; Mimeer
PaKTUYECKH OMBIT: BIa/leeT HaBbIKAMU
POTPaMMHUPOBAHMSL, PA0OTHI HA KOMITBIOTEpaX C
NPUKJIaJHBIM IPOTPAaMMHBIM 00€CIIeUeHUEM;
[paboThI B CTAaHAAPTHBIX MPUIIOKEHUAX MakeTa MS
Office; ucronp3oBanus GyHKIUI oneparoHHON
CHCTEMBI; pabOTHI C BCTIOMOTaTeIbHBIMU TIPOTPAMMHU

((aitnoBBIX MEHEKEPOB, APXUBATOPOB U . )

4. O0béM 1 BUABI y4eOHOI padoThI

OO0uas TpyA0€eMKOCTh JUCHUILIMHBI COCTABISET 6 3.€., 216 4., 188,75 u.

KOHTAKTHOM paboThI

Pacnpenenenune
o Bcero 10 CEMCCTpaM B Hacax
Bun yuebHol paboTs
4acoB Homep cemectpa
7 8
OO61mas TpyI0EMKOCTh AUCIIUTLITNHBI 216 108 108
Ayoumopmvie 3aHAmMUA: 176 80 96




Jlexuuu (JI) 0 0 0
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 0 0 0
JlabopartopHsbie padoTsI (JIP) 176 80 96
Camocmosmenvuas paboma (CPC) 27,25 21,75 5,5
IlonroroBka k 3a4eTy 11,75 11.75 0
[ToaroroBka K BBHIMOJIHEHHIO TaOOPaTOPHBIX paboT. OcBOCHUE 13 10 3
JTUTEPBITYPHI 110 TEME PaOOTHI.
[TonroroBka k nud.3auery 2,5 0 2.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 12,75 6,25 6,5
Bu koHTpOIIs (3adeT, nud.3aueT, SK3aMeH ) - 3a4er md.3auer

5. CoaeprkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHITHH 110
paizgena HaumeHoBaHue pazesnoB JTUCIUIUTMHBI BUJIAM B HYacax
Bcero J | I3 JIP
1 |Mukpockon 20 0 0 20
2 |Uuarepdepomerp Maxa-Ilenaepa. 20 0 0 20
3 MeTo/bl OTy4eHUS! HUPKYISIPHO MOISIPU30BAHHOTO 20 0 0 20
W3ITYICHUS
4  |JlromMmuHECLEHIIHS 30 0 0 30
5 INd:YAG —na3zep: pexum cBOOOJHON TeHEpaIiK U PEKUM 30 0 0 30
MOIYJISIIUH JOOPOTHOCTH
[IpeobpazoBanne u3myuenus: Nd: YAG-nazepa Bo BTOPYyIO 30 0 0 30
rapMOHHKY.
7 [/lazep Ha kpacutene 26 0 0 26
5.1. Jlekuun
He npenycmorpenst
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpensl
5.3. JIaboparopHblie padoThI
Ne Ne Kox-
HaumeHnoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHoi paboThl BO
3aHATUA[pa3ena HACOB
Otan 1. YerpolicTBO MUKpOcKoIma. M3ydeHue cxeM ONTHYECKUX MUKPOCKOTIOB U
HacTpoiika MUKpOCKomoB. [lorpemHnoctu u3mMepenus Gu3N4ecKuX BEJINUYHH.
Bo3MO)XHBIE TOIPEIIHOCTU IIPYU U3MEPEHUH JIMHENHBIX pa3MepoB 00pa3LoB C
1 | [MOMOIIbIO ONITHYECKOTO MUKPOCKONA. Hudpakuus ceera. Habmonenue 5
M pakIuy U3Ty4eHHs TeITNI-HEOHOBOTO Jla3epa Ha pa3IMYHbIX 00bEKTax:
OTBEPCTUH, LN, OMHOMEPHON U IBYMEPHOM MEPUOJUUECKUX CTPYKTYpaXx.
[lepron MeTaNTN4eCKOM CeTKU C MOMOIIBI0 MUKPOCKOIIA U 1O AU(paKIuy JTyya
nazepa.
Otan 2. YeTpoicTBO MUKpOCKoma. M3yueHne cxeM oNTHYeCKUX MUKPOCKOIIOB U
2 1  |[HacTpoiika MUKpocKonoB. [lorpemnoctu u3mepeHus pu3nIecKux BeTUUUH. 5
Bo3MOXHbIE IOTPETHOCTH NIPU U3MEPEHUH JIMHEMHBIX pa3MepoB 00pa3LoB ¢




MOMOIIBIO ONITHYECKOTO MUKpocKkona. udpakius ceera. Habmonenue
TUGPAKIIN U3TyYeHUS TeTMH-HEOHOBOTO JIa3epa Ha pa3InYHbIX 0OBEKTax:
OTBEPCTHH, LIEJIN, OAHOMEPHOIN U JBYMEPHON NEPUOINUECKUX CTPYKTYpPaAX.
[leproa MeTauIMYECKOM CETKH € TOMOIIbIO MUKPOCKOTA U MO Tu(paKuy JIyda
nazepa.

Oran 4. YeTpoiicTBO MUKpOockona. M3ydeHne cxeM ONTUYECKUX MUKPOCKOTIOB U
HacTpOitka MUKPOCKOTOB. [lorpemHocTr n3mepeHus: GU3NIeCKUX BETUIHH.
Bo3MOKHBIE TOTPEITHOCTH TIPU U3MEPEHHUH JTUHEHHBIX pa3MepoB 00pa3IoB C
MOMOIIBIO ONITUYECKOTO MUKpockona. J{udpaxmus ceera. HaGmronenue
TUQPPAKITIN U3ITYYCHUS TeTUH-HEOHOBOTO JIa3epa Ha Pa3UnYHbIX 00BEKTaX:
OTBEPCTHH, HIEJIH, OTHOMEPHOU U JBYMEPHON NEPUOANYECKUX CTPYKTYpPaX.
[Teproa MeTauIMYeCKOM CeTKH ¢ TOMOIIBI0 MHUKPOCKOTA U TI0 TU(PAKIIUY JTyda
maszepa.

Oran 5. YerpoiicTBo MUKpockona. M3ydeHne cxeM onTHYeCKUX MUKPOCKOIIOB U
HacTpoiika MUKpOCKomoB. [lorpemHocTy u3mMepenns GU3N4eCKX BEJINUYHH.
Bo3MO)KHbIE TOTPEIIHOCTH IPYU U3MEPEHUH JIMHENHBIX pa3MepoB 00pas3LoB C
[MOMOIIBIO ONITHYECKOro MUKpockona. udpakius ceera. Habmonenue
TUQPPAKIIKY U3JTyYeHUS TeTMH-HEOHOBOTIO JIa3epa Ha pa3IMYHbIX 0OBEKTax:
OTBEPCTHH, LN, ONHOMEPHON U JBYMEPHON NIEPUONYECKUX CTPYKTYpPAX.
[lepron MeTauIMYECKOM CETKH ¢ MOMOIIbI0 MUKPOCKOMA U M0 TU(paKuy Jiyda
nazepa.

Ortar 1. [lonsTre o AByXTyueBOH HHTEPPEPEHITUH. YCTPOUCTBO
naTepdepomerpo. M3ydenne cxem naTepdepomerpon. Onrudeckas JIMHA My TH.
[Ipenomienue Jyda Ha TpaHUIIEe pa3ziesia ABYX OJMHOPOIHBIX U30TPOMHBIX CPEI.
[IpoxokaeHue ayya yepe3 HaKJIOHHYIO IUI0CKONapauIeIbHY 0 CTEKIITHHYIO
wiactuny. [Ipumenenue nateppepomeTpoB. MeTopl ONTUYECKUX U3MEPEHUN C
moMoIsI0 HHTEpdepomMeTpoB. V3Mepenune mokazaress npeoMIIeHUs
M10CKONapasuIeTbHON CTEKIITHHON TUIACTUHBI ¢ TIOMOIIbIO HHTEphEpOMETpa

Otam 2. [lonstre o ABYXTyueBON HHTEPPEPEHITUH. YCTPOMCTBO
uHTephepomMeTpoB. M3ydenue cxem naTeppepomerpoB. Onrudeckas JIMHA My TH.
[Ipenomienue Jiyda Ha TpaHUIIEe pa3zelia ABYX OJHOPOIHBIX U30TPOMHBIX CPEI.
[IpoxoxaeHue Jiyda yepe3 HAKJIOHHYIO II0CKONapaIIeIbHYI0 CTEKIISHHYIO
rmactuny. [I[pumenenne narepdepomMeTpoB. MeTOIbI ONITHYECKUX U3MEPEHHH C
MOMOIIBbIO HHTEPhEpOMETPOB. M3MepenHne moka3aTels mperoMIeHUs
M10CKONapasuIeTbHON CTEKIITHHON TUIACTUHBI C TOMOIIbIO HHTEphEpOMETpa

Oran 3. [lonarue o AByxiydeBoi HHTEp(DEepeHIH. YCTPOICTBO
uHTephepoMeTpoB. M3ydyenue cxem uateppepomerpoB. Onruueckas JIMHA My TH.
[IpeomiieHune Jiyda Ha TpaHUIIE pa3zeiia AByX OXHOPOIHBIX H30TPOIHBIX CPEN.
[IpoxoxaeHHe Jyda yepe3 HAKIOHHYIO ILIOCKONapaAJIIEIbHYI0 CTEKIIHHYIO
riactuny. [Ipumenenue nareppepomeTpoB. MeTobl ONTUYECKUX U3MEPEHUN C
oMo1IbI0 HHTEpPepomMeTpoB. Vi3MepeHune nmokasatess nperoMIeHus
[J10CKONapasuIeIbHOW CTEKIITHHON TUIACTHHBI C TOMOIIbIO HHTEphEpOMETpa

Oran 4. [lonarue o AByxiy4eBoi HHTEp(DEepeHIH. YCTPOICTBO
uHTepdepoMeTpoB. M3ydyeHne cxem uaTeppepomerpoB. Onrtuyeckas JIMHA My TH.
[IperomiieHue Jyda Ha TpaHUIIE pa3zeiia AByX OXHOPOIHBIX H30TPOIHBIX CPEN.
[IpoxokaeHue ayda 4epe3 HaKIIOHHYIO IUI0CKONapauIeIbHY 0 CTEKIITHHYIO
iactuny. [Ipumenenue narteppepomeTpoB. MeTobl ONTUYECKUX U3MEPEHUN C
OMOIIbI0 HHTEp(epomeTpoB. Vi3MepeHne nokasatess npeoMIeHUs
[J10CKONapasuIeIbHON CTEKIITHHOW TUIACTHUHBI C TOMOIIbIO HHTEphEpPOMETpPa

Oran 1. [TonspusoBanHsblil cBeT. CIocoObI MOTYYEHMSI IUHEHHO NOISIPU30BAHHOTO
U [IUPKYJISPHO MOJISPU30BAHHOTO ONTHYECKOTro u3inydenus. [Ipunnun neiictus
pomba @penens. Pacuer mapamerpoB pomba Openens mpu UCHOIb30BaHUN
pa3nMYHbIX ONTHYECKUX MarepuanoB. Pom0 ®penens. [lonmyueHne nupKyasipHo
MOJIIPU30BAHHOIO CBETA € MOMOIIIbI0 pomOa DpeHnernst. YeTBepThBOIHOBAS
macTuHKa. O6cykaeHne cnocoda MoyyuyeHusi LUPKYISPHO MOJIIPU30BAHHOIO




CBE€Ta C IOMOIIBIO ‘-IGTBGpTBBOJIHOBOfI IIJTaCTUHKH.

10

Ortan 2. [lonsgpuzoBanuslii cBeT. CIocoObI MOTyYeHUs JTUHEHHO MOISIPU30BAHHOTO
Y HUPKYJISAPHO MOJISIPU30BAHHOTO ONTUYECKOT0 M3nyuyeHus. [IpuHiun neicteus
pomba @penens. Pacuer napameTpoB pomba @peHens npu UCTIONb30BaHUN
pa3IMYHBIX ONTUYECKUX MaTtepuasioB. Pom6 ®penens. [lonyuenne uupkyasipHo
MOJISIPU30BAHHOTO CBETA € IOMOIIbI0 poMOa Ppenens. YeTBepTbBOIHOBAS
r1acTuHKa. O0cykaeHne crnocoda MoyrydeHus HUPKYISpPHO MOJIIPU30BaHHOIO
CBETA C MMOMOIIBIO YETBEPTHBOITHOBOU IIJIACTUHKH.

11

Ortan 3. [lonspuzoBanHblii cBeT. CIOCOOBI MOTYYeHUs JTUHEHHO MOISIPU30BAHHOTO
1 LUPKYJISPHO MOJISPU30BAHHOTO ONTHYECKOT0 U3inyueHus. [Ipunnun aeiicteus
pomba @penens. Pacuer napameTpoB pomba @peHens npu UCTIONIb30BaHUN
pa3IMYHBIX ONTUYECKUX MaTrepuaioB. Pom6 ®penens. [lonyuenue uupkyiasipHo
MOJISIPU30BAHHOTO CBETA € IOMOIIbI0 poMOa PpeHnens. YeTBepTbBOIHOBAS
iacTuHKa. O0CyXieHne crnocoda Moy4eHus HUPKYISIPHO MOJIIPU30BAaHHOTO
CBETa C MIOMOIIBI0 YETBEPTHBOJHOBOM TUIACTUHKH.

12

Otam 4. [TonspuzoBanHblil cBeT. CIIOCcOOBI MOYYSHUS JTMHEHHO MOJISIPU30BAHHOTO
1 UPKYJISPHO NOJISPU30BAHHOTO ONTHYECKOTO U3iyueHusd. [Ipunnun geiicteus
pomba dpenens. Pacuer mapamerpoB pomba @peHernst Mpu UCTONb30BAHUN
pa3IMYHBIX ONTUYECKUX MaTrepuasioB. Pom6 ®penens. [lonyuenne uupkyiasipHo
MOJIIPU30BAHHOTO CBETa ¢ MOMOIIIbI0 pomba Dpenerns. YeTBepTHBOIHOBAS
rmactuHka. O0cykaeHue crnocoba MmoydeHus: MUPKYISTPHO MOJISIPU30BAHHOTO
CBETAa C MOMOIII0 YETBEPTHBOIHOBOM TUIACTUHKH.

13

Otan 1. OTryre TIOMUHECIEHIIMK OT TEIUIOBOTO U3Ty4eHUs. Buabl
nmoMuHeceHIIMd. OCHOBHBIE CBOMCTBA JIFOMUHECHIEHIIMH. DOTOTIOMUHECIICHITUS
pacTBOpOB Kpacutesieil. CieKTphl JIOMUHECHEHIIMU. KBAaHTOBBIN BBIXO/
¢doromomunectennuu. [lornomenne ceera. 3akoH byrepa—Jlambepra.
[Tokazarenb momtonieHus. CrieKTpbl NOMIONIEHUS U JIIOMUHECLICHITUU. 3aKOH
Crokca. llleneBbie criekTpanbHbIe MPUOOPHL. ONTHUECKHE CXeMBI CIeKTporpada u
cnekrpodoTtometpa. [lpusma u qudpakironHas pemeTka Kak JUCIeprupyolime
eMeHThl. CrieKTpaibHas IIUPUHA IEIN, HOpMallbHas muprHa 1ienu. CekTpoB
MOIVIOMICHUS U JIIOMUHECIIEHIIMHM pacTBOPOB Kpacureneit pogamud 6G u DCM.
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Otan 2. OTIr4Yre JIOMUHECIEHIIMH OT TEIUIOBOTO U3Ty4YeHUS. Buabl
nmoMuHecHeHIMA. OCHOBHBIE CBOMCTBA JIIOMUHECHIEHIIMH. DOTOTIOMUHECIICHIUS
pacTBOpOB Kpacutesieil. CeKTphI JJIOMUHECUEHIIMN. KBAaHTOBBIN BBIXO/
¢doromomunecuennuu. [lornomenue ceera. 3akoH byrepa—Jlambepra.
[Tokazarens nornomnieHus. CIeKTphI MOTIONIEHUS U JTIOMUHECIICHITNH. 3aKOH
Crokca. llleneBbie criekTpanbHble MPUOOPHL. ONTHUECKHE CXeMBI CIeKTporpada u
cnekrpodoTomerpa. [Ipu3ma n mudpakimoHHas pemeTka Kak JUCIeprHpyoIue
sneMeHThl. CrieKTpaibHas MIUPUHA IEIH, HOpMallbHas MmHUprHa mienu. CIekTpoB
MMOIVIOLIEHNS Y JTFOMUHECLIEHIIUN pacTBOPOB Kpacutenei pogamud 6G n DCM.
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Oran 3. OTnu4ne JIOMUHECHEHIIMH OT TEIJIOBOT0 U3IydeHust. Buibl
momuHecteHIMU. OCHOBHBIE CBOMCTBA TIOMUHECHEHIINU. DOTOTIOMUHECLIEHIIHS
pacTBOpOB Kpacutesnei. CeKTphl JIOMUHECIIEHITN. KBaHTOBBIN BBIXO
¢doromomunecueHmy. [lornomenue cera. 3akoH byrepa—JlamGepra.
[Tokazarensb noromenus. CrieKTpbl MOMIONIEHUS U JIIOMUHECLIEHIIUHU. 3aKOH
Crokca. IlleneBsle ciekTpasibHble TPUOOPHL. ONTHYECKUE CXEMBI ClIeKTporpada u
cnekrpodoTomerpa. [Ipu3ma u mudpaknroHHas penieTka Kak AUCIEPTHPYONIne
hrieMeHThl. CriekTpalibHast IIMpUHA LIeJTH, HopMaibHast upuHa ienu. CrekTpos
MOIJIOIIEHNUS U JIIOMUHECIIEHIIUU PacTBOPOB KpacuTenel porgamMut 6G u DCM.
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Oran 4. OTnnuKe JIOMUHECHEHIIMH OT TEIJIOBOT0 U3IydeHUsl. Buibl
moMuHecteHIuH. OCHOBHBIE CBOMCTBA TIOMUHECHEHITNH. DOTOMIOMUHECIIEHITUS
pacTBOpOB Kpacutesne. CeKkTphl JIOMUHECIIEHIIMU. KBaHTOBBIN BBIXO]T
dbotomomunectieHuu. [lormomenne ceeta. 3akon byrepa—JlambGepra.
[Tokazarens nomtomieHus. CeKTphl MOMIOMIEHUS U JTIOMUHECIICHIINH. 3aKOH

Crokca. llleneBbie criekTpanbHble TPUOOPhl. ONTHUECKHE CXeMbI CIeKTporpada u




cnektpodoTometpa. [lpu3ma u qudpakIroHHas pemeTka Kak JUCTICPTHPYIOIIHIe
hrieMeHThl. CrieKTpaibHas IIMpUHA [IeTTH, HopMaibHasl mupuHa mieiu. CrieKTpoB
[MOTJIOLIEHUS U JTIOMUHECIICHIIMN pacTBOPOB Kpacuteneit pogamud 6G u DCM.
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Oran 5. OTIu4re JIIOMUHECIICHIIUH OT TEIIOBOTO U3TyueHHs. Bubl
moMuHecteHIuH. OCHOBHBIE CBOMCTBA JTIOMUHECHEHIINH. DOTOMIOMUHECIIEHIIUS
pacTBOpoB kpacuTeneil. CriekTpbl TIOMUHECIEHIINH. KBaHTOBBIN BBIXO
¢doromomunecuenuuu. [loromenue ceera. 3akoH byrepa—1Jlambepra.
[Toxazarens noromnieHns. CHeKTpbl NOMVIONICHUS ¥ TIOMHUHECLEHIIMU. 3aKOH
Croxkca. llleneBbie criekTpanbHble MpUOOPHL. ONTHUECKHE CXeMbI cieKTporpada u
cniekrpodoTomerpa. [Ipu3ma u 1udpakroHHas penieTka Kak JUCIEePrupyonue
hrieMeHThl. CrieKTpasbHas MPHUHA LIeNId, HOpMalibHas mupuHa meinu. CekTpoB
MOIJIONICHHUS M IIOMHHECLIEHIIMM PacTBOPOB Kpacuresnen poramud 6G u DCM.
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Ortan 1. CIOHTaHHOE U BBIHYX/IEHHOE U3Iy4eHue, norouienue. KoapduuneHTs
OiiHmreiiHa. [Ipunnun pabotel nazepa. TpexypoBHEBask U UEThIPEXypOBHEBAs
cxeMmbl Jlazepa. TBepaoTenbHble azepsl. MmynbcHble na3epsl. KoHCTpykImn

INd: YAG-na3epa. PexxumMbl reHepaninu s1azepoB. OOCyKIeHHe pa3InuHbIX
[PE)KUMOB reHepanuu (CBoOOJHAsI TeHepaLusl, MO J0OPOTHOCTH,
cuHxpoHu3arus Mox). Criocods! Momysiiiuu 1oOpoTHOCTH. OOCY)KIeHne
Pa3IMYHBIX CIOCOO0B MOAY/ISIMU JOOPOTHOCTHU (ONTUKO-MEXaHUUYECKUE 3aTBOPBI,
(OTOTPOIHBIE 3aTBOPHI, AIEKTPOONTUIECKUE 3aTBOPHI, aKyCTOONTUYECKHE
MOIYISATOPBI 10OpoTHOCTH). CBOOOAHAs reHepanus Nd: YAG -nazepa. YcnoBus
BO3HUKHOBEHUS CBOOOIHOM reHepanuu. Pacuet noporosoro ko3 duimenra
YCUJICHUS JIA3€PHOM Cpenibl s pa3InYHbIX TapaMeTpoB pe3oHaTopa. Poromerp -
MPUEMHUK ONITUYECKOTO M3nyuenus. M3yuenue ycrporictea poromerpa. Coopka u
toctupoBka Nd:YAG -nazepa, noinydeHue cBOOOIHON TeHepaluy, H3MepeHue
[apamMeTpOB U3ITYUCHHUS.
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Otan 2. CIOHTaHHOE U BBIHYX/IEHHOE U3Ty4eHue, nornomierane. Ko duuneHTsr
OiiamreriHa. [Tpuaiun padoTsl nazepa. TpexypoBHEBas U 4€THIPEXypPOBHEBAS
cxeMsl J1asepa. TeprorensHble ga3epbl. ImnynbscHble nazepbl. KoHcTpykiun

INd: YAG-nazepa. Pexxumbl reneparuu azepoB. OOCyKIeHHE pa3InIHbIX
PEKMMOB TeHepaIuu (CBOOOIHAS TeHepaIysl, MO TOOPOTHOCTH,
cuHXxpoHu3amusa Mox). Criocodb! Momy sy 1oOpoTHOCTH. OOCYKIeHNe
Pa3TUYHBIX CIIOCOOOB MOAYIISIIMU TOOPOTHOCTH (ONTHKO-MEXaHUIECKUE 3aTBOPHI,
(hOTOTPOIHBIE 3aTBOPHI, AEKTPOONITUIECKUE 3aTBOPHI, AKyCTOONITUYECKHE
MOYISTOPBI 10OpoTHOCTH). CBOOOMHAs TeHepanus Nd: YAG -nazepa. YcmoBus
BO3HUKHOBEHUS CBOOOIHOM renepaiuu. Pacyet moporosoro ko3dduimenrta
YCUJICHHUS JTa3€pHOM Cpebl sl pa3INuHbIX MapaMeTpoB pezoHaropa. dortomertp -
MIPUEMHHK ONTHYECKOro u3nydeHus. M3yuenue ycrpoiictsa potomerpa. COopka u
toctupoBka Nd: YAG -nazepa, nmorydeHre cBOOOTHOM reHepaIiuu, u3MepeHne
MapamMeTpoB U3ITYUCHHUS.
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Otan 3. COHTaHHOE ¥ BRIHYXACHHOE H3TyueHue, noromnieHue. KoaddurmeHnTs
OiHmTeina. [IpuHmun paboTsl 1azepa. TpexypoBHEBas U 4EThIPEXypPOBHEBAS
cXeMbl Jiazepa. TBeproTrenbHble gazepbl. UMmynbcHbIE na3epbl. KoHCTpyKIMKN

INd: YAG-na3epa. Pexumbl renepanuu nazepoB. OOCyx1eHHe pa3nuIHbIX
PEKUMOB TeHepaluu (CBOOOHAS TeHEpaIUs, MOAYJISALUS TOOPOTHOCTH,
CHHXpOHM3a1us Moxa). CriocoObl MoaynaLuu 100poTHOCTH. OOCy)KaeHne
Pa3TMYHBIX CIOCOOOB MOAYISILUHU TOOPOTHOCTH (ONTHKO-MEXaHUUECKUE 3aTBOPHI,
(OTOTPOIHBIE 3aTBOPHI, HEKTPOONITHIECKHIE 3aTBOPHI, aKYCTOONITUIECKHE
MOIyIATOpHl JoOpoTHOCTH). CBOOOMHAs TeHepanus Nd: YAG -nasepa. YcmoBus
BO3HHMKHOBEHUS CBOOOIHOM TeHepaiun. Pacuet noporosoro ko3 duimenrta
YCUJICHUS JTa3€pHOM Cpeibl AJIsl Pa3IMYHBIX MapaMeTpoB pe3oHaropa. dotomertp -
MIPUEMHHK ONITHYECKOTo m3nydeHus. Mzydenue ycrpoiictea potomerpa. COopka u
toctupoBka Nd:YAG -nazepa, moiydeHre cBOOOIHOM TeHepalliy, U3MepeHne
napaMeTpOB M3ITyUEHHUS.
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Otan 4. CIOHTaHHOE U BBIHYX/IEHHOE U3IydeHue, noromuienne. KoaguuueHTs




OiHmTeitna. [IpuHmmn paboTsl 1azepa. TpexypoBHEBas U UEThIPEXypPOBHEBAS
cXeMbl Jiazepa. TBeproTenbHblie dazepbl. UMmynbcHbIE na3epbl. KoHCTpyKIMKN

INd: YAG-na3epa. Pexumbl renepanuu nazepoB. OOCyx1eHHe pa3nuIHbIX
PEKUMOB TeHepaluu (CBOOOHAS TeHEpaIUs, MOAYJISAINS TOOPOTHOCTH,
CHHXpOHM3a1us Mox). CriocoObl Mogynauu 100poTHOCTH. OOCy)KaeHne
Pa3TUYHBIX CIOCOOOB MOAYISAILUU T0OPOTHOCTH (ONTHKO-MEXaHUUECKUE 3aTBOPHI,
(OTOTPOIHBIE 3aTBOPHI, HEKTPOONITUIECKHIE 3aTBOPHI, AKYCTOOIITUIECKHE
MOIyIATOpbl JoOpoTHOCTH). CBOOOMHAs TeHepanust Nd: YAG -nasepa. YcmoBus
BO3HHUKHOBEHUS CBOOOIHOM TeHepaiun. PacueT noporosoro ko3 duimenra
YCUIJICHUS JTa3€pHOM Cpebl sl Pa3INYHbIX MapaMeTpoB pe3oHaropa. dotomertp -
MIPUEMHHK ONITUIECKOTo m3nydeHus. Vzydenue ycrpoiictea potomerpa. COopka u
toctupoBka Nd: YAG -nazepa, moiydeHre cBOOOIHOM TeHepalliy, U3MEepEeHne
napaMeTpOB M3ITyUEHHUS.
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Otan 5. CIOHTaHHOE U BBIHYX/IEHHOE U3Ty4eHue, noromuienue. KoapduuneHTst
OunmreiiHa. [punnun pabotel nazepa. TpexypoBHEBasi U U€ThIpEXypOBHEBAs
cxeMbl J1azepa. TBepaoTenbHbie nazepbl. IMnynbcHbIe na3epbl. KoHcTpykiuu

Nd: YAG-nazepa. Pexxumsbl renepaniuu j1azepoB. OOCyKIeHHE pa3InuHbIX
[PE)KUMOB reHepanuu (CBOOOJHASI TeHepaLnsl, MO J0OPOTHOCTH,
cuaxpoHu3amus Mox). Criocodsr Mmomymsiiiuu JoOpoTHOCTH. OOCY)KIeH e
Pa3IMYHBIX CIOCOO0B MOAYISAIMU JOOPOTHOCTH (ONTUKO-MEXaHHUYECKUE 3aTBOPHI,
(hOTOTPOIHBIE 3aTBOPHI, AEKTPOONITUIECKUE 3aTBOPHI, aKyCTOONITUYECKHE
MOIYISATOPBI 10OpoTHOCTH). CBOOOaHAs reHepanus Nd: YAG -mazepa. YenoBust
BO3HUKHOBEHUS CBOOOIHOM reHepaiun. Pacyet noporosoro ko3dduimenra
YCUJICHUS JIA3€PHOU Cpeibl ISl pa3InuHbIX MapaMeTpoB pe3oHaropa. dotomerp -
MPUEMHHUK ONITUYECKOTO M3nydeHus. M3yuenue yctporicta poromerpa. Coopka u
toctupoBka Nd:YAG -nazepa, noyueHue cBOOOIHON TeHepaliuy, H3MEpeHue
apamMeTpoB U3ITYUCHHUS.
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Oran 1. IIpeobpazoBanue uznyuenust Nd: YAG-nazepa Bo BTOPYIO FapMOHHUKY.
OCHOBBI HEJIMHEHHOM ONTUKU. YCiIoBUE (Pa30BOr0 CUHXPOHU3MA. DIIITUIICOM T
[TOKa3aTeJIeH IPEJIOMIIEHHUS Y KpUCTAILIOB. [IpuMephI KpUCTAIUIOB I TeHEpauu
BTOpOIt rapmonuku. Pacuet KII/] npeo6pazoBanus uznydenus Nd: YAG-na3zepa Bo
BTOPYIO FTAPMOHHUKY.
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Ortan 2. [Ipeobpazosanue n3myuenust Nd: YAG-na3zepa BO BTOPYIO TapPMOHHKY.
OCHOBBI HEIMHEWHOW ONTUKU. YCIIOBHE (PAa30BOTO CHHXPOHHU3MA. DJUTHIICOU]T
roKasaresiel MpeIoOMIICHUS Y KpUCTAIUTOB. [IpruMepsl KpUCTAIIOB 1715l TeHEpaluu
BTOPOH TApMOHUKH.
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Otan 3. [IpeobpazoBanue uznydenust Nd: YAG-nazepa Bo BTOpYIO TapMOHUKY.
OCHOBBI HEIMHEHHOM ONTUKU. YCiI0BUE (Pa30BOT0 CHHXPOHH3MA. DITUIICOH T
[TOKa3aTeJIeH IPEJIOMIIEHHS Y KpUCTAIIOB. [IpuMephI KpucTauioB Ui reHepauuu
BTOPON TAPMOHUKH.
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Ortan 4. [Ipeobpazosanue nznyuenust Nd: YAG-na3zepa BO BTOPYIO TapMOHHUKY.
OCHOBBI HEIMHEWHOW ONTHKU. YCIIOBHE (PA30BOTO CHHXPOHU3MA. DJUTHIICOU]T
[oKa3aTesiel IPeJoOMIIEHHUS Y KpUCTaIIOB. [IpuMepbl KpucTauioB Ui reHepauuu
BTOPON TAPMOHUKH.
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Oran 5. IIpeobpazoBanue uznydenust Nd: YAG-nazepa Bo BTOPYIO FapMOHHUKY.
OCHOBBI HEJIMHEHHOM ONTUKU. YciIoBUE (Pa30BOr0 CUHXPOHU3MA. DIIITUIICOM T
MoKa3aTesel MpeoMIIeHHs y KpUCTaIIoB. [IpuMepsl KpUCTaIIIOB [T TeHepanuu
BTOPOI TapMOHHUKH.
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Otan 1. YcTpolcTBO J1a3epoB Ha KpacuTesix. CXeMbl SHEPreTUYECKUX YPOBHEM
KpacuTelis, yCTPOMUCTBA UMITYJIbCHBIX M HETIPEPHIBHBIX J1a3€pOB Ha KPACUTESX.
Jlazep Ha kpacutene. [lonyuenue reHepanuu j1a3epa Ha kpacureie. U3mepenue
CIEKTPOB I'eHEepaliy Jla3epa Ha KpacuTelle, JJIOMUHECIICHIINY U
CyIepiItoMUHEeCHIeHIInU Kpacutensi. CocoObl CyKEHHs TOJIOCHI TeHepaluu
1a3epoB Ha KpacuTelsix. CXeMbl pe30HaTOPOB JIa3€pOB Ha KPACUTENE C y3KOU
0JI0COM reHepaii. BolHyKeHHOe KOMOMHAIIMOHHOE PACCESTHUE CBETA.




CaoiictBa BKP. Cxemsl 1a3epoB Ha ocHoBe BKP. 113BecTHBIE cxeMBbI J1a3epoB Ha
ocHoBe BKP. Jlazepbl Ha OCHOBE BBIHY JACHHOTO KOMOMHAITMOHHOTO PACCESHUS
ceera. [lonyyenue BKP cBera B Opranmueckux »KUAKOCTAX C UCIOJIb30BAHUEM
pe3oHaTopoB. CpaBHEHHUE XapaKTEPUCTHK J1a3epoB Ha ocHOBe BKP.
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Otan 2. YCTpOMCTBO J1a3epoB Ha KpacuTesax. CXeMbl SJHEPTeTUYECKUX YPOBHEN
KpacuTells, yCTPOMCTBAa UMITYJIbCHBIX U HENIPEPBIBHBIX JIA3€POB HAa KPACUTEIISAX.
Jlazep Ha kpacurene. [lomyyenue renepannu Jiazepa Ha kpacutene. 3mepenue
CIEKTPOB I'eHEpalIiy Jla3epa Ha KpacuTelle, JJIOMUHECLICHIINY U
CyIepiitoMUHEecHIeHIInU Kpacutens. CocoObl CyKEHHs OJI0Chl TeHepaluu
1a3epoB Ha KpacuTelsix. CXeMbl pE30HaTOPOB JIa3€POB Ha KPACUTENE C y3KOU
[10JI0COM reHepauy. BolHyKeHHOe KOMOMHAIIMIOHHOE PacCesHUE CBETA.
CaorictBa BKP. Cxemsl 1azepoB Ha ocHoBe BKP. 3BecTHBIE cxeMblI J1a3epoB Ha
ocHoBe BKP. Jlazeprl Ha 0OCHOBE BBIHYX JACHHOTO KOMOMHAITMOHHOTO PACCESHUS
ceta. [lonyyenne BKP cBeTa B opraHnyeckux s>kMIKOCTSAX C UCIIOJIb30BAaHUEM
pe3oHaTopoB. CpaBHEHHUE XapAKTEPUCTHK J1a3epoB Ha ocHOBEe BKP.
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Oran 3. YeTpoiicTBO J1a3epoB Ha KpacuTemsix. CxeMbl JHEpreTHYeCKUX YPOBHEN
KpacuTells, yCTPOMCTBAa UMITYJIbCHBIX U HENIPEPBIBHBIX JIA3€POB HAa KPACUTEIIAX.
Jlazep Ha xkpacurene. [lomyyenue renepannu Jiazepa Ha kpacutene. 3mepenue
CIIEKTPOB I'eHEpaliy Jla3epa Ha KpacUTeIle, JJIOMUHECLICHIINY U
CyIepiItOMUHECHIeHIInU KpacuTens. CocoObl CyKEHHs OJI0Chl TeHepaluu
1a3epoB Ha KpacuTelsix. CXeMbl pE30HaTOPOB JIA3€POB Ha KPACUTENE C y3KOU
[10JI0CON reHepanuu. BolHyKIeHHOe KOMOMHAIIMOHHOE pacCesHUE CBETA.
CaoiictBa BKP. Cxemsl n1azepoB Ha ocHoBe BKP. 3BecTHBIE cXeMBblI J1a3epoB Ha
ocHoBe BKP. Jlazepbl Ha OCHOBE BBIHYX JACHHOTO KOMOMHAITMOHHOTO PACCEsSHUS
ceeta. [lonmyyenne BKP cBeTa B OpraHnyeckux >KMIKOCTAX C MCIIOJIb30BAaHUEM
pe3onaropoB. CpaBHEHHE XapaKTEPUCTHUK JlazepoB Ha ocHoBe BKP.
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Oran 4. YcTpoicTBO J1a3epoB Ha KpacuTessix. CxeMbl JHEPreTUYECKUX YPOBHEN
KpacuTells, yCTPOMCTBAa UMITYJILCHBIX U HEMPEPHIBHBIX J1A3€POB HAa KPACUTEIIAX.
Jlazep Ha xpacurene. [lonmyyenue renepannu Jiazepa Ha kpacurene. M3mepenue
CHEKTPOB TeHepaIiy Jlazepa Ha KpacuTelle, JIOMUHECIICHIIUY U
CYNEpIIOMHUHECIIEHIINY KpacuTelst. CocoObl CyKeHHs TOJI0CH TeHepaluu
mazepoB Ha KpacuTensax. CXeMbl pe30HATOPOB JIa3epOB Ha KpacuUTese ¢ y3Koi
[10JI0COW TreHepauu. BeIHyKI€eHHOE KOMOMHAIIMIOHHOE PacCEesHUE CBETA.
CgoiictBa BKP. Cxembl nazepoB Ha ocHoBe BKP. M3BecTHBIE cXeMBbI J1a3epoB Ha
ocHose BKP. Jlazepsl Ha 0CHOBE BBIHYK/IEHHOTO KOMOMHAIIMOHHOTO PacCesiHUs
ceta. [lonmyyenne BKP cBeTa B oprannyeckux >kMIKOCTIX C UCTIOJIb30BaHUEM
pe3onaropoB. CpaBHEHHE XapaKTEPUCTHUK JlazepoB Ha ocHOBe BKP.
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Oran 5. YeTpoicTBO J1a3epoB Ha KpacuTessix. CXxeMbl JHEPreTUYECKUX YPOBHEN
KpacHUTeIsl, yCTPONCTBA UMITYJIbCHBIX M HEMPEPBIBHBIX J1a3€pOB HA KPACUTENSX.
Jlazep Ha xkpacurene. [lonmyyenue renepannu Jiazepa Ha kpacurene. M3mepenune
CIIEKTPOB T'€HEPALNY Jla3epa Ha KpacuTese, JIIOMUHECHEHIINN U
CyNEepIIOMUHECHIEHIIMU KpacuTelst. CrocoObl CyKeHHs OJI0Chl TeHepaluu
ma3epoB Ha Kpacuressax. CXxeMbl pe30HAaTOPOB JIA3€POB HA KPacUTENE C Y3KOU
[10JI0CON IreHepalnu. BeIHy)KI€eHHOE KOMOMHAIIMOHHOE PacCEsHUE CBETA.
CgoiictBa BKP. Cxemsl nazepoB Ha ocHoBe BKP. M3BecTHBIE CXeMBbI J1a3epoB Ha
ocHoBe BKP. Jlazepsl Ha OCHOBE BBIHYX/IEHHOTO KOMOWHAITMOHHOTO PacCEesTHUS
ceerta. [Tonmyuenne BKP cBeTa B opraHnyecKux ®UJIKOCTAX C UCTIOIb30BAHUEM
pe3oHnaropoB. CpaBHEHHE XapaKTEPUCTHUK JlazepoB Ha ocHOoBe BKP.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Cnucoxk nuteparypsl (¢ yKkazaHUEM

[Monsux CPC pa3zernos, raB, CTpaHuil) / cchuika Ha  (CemecTp

pecypc

Koi-
BO
JacoB




CusyxuH, J{.B. O0mmuii kypc ¢pusuxu. Tom 4
Onruka. [DneKTpoHHBIN pecype] —
OneKTpoH. 1aH. — M. : @usmamur, 2002.
— 792 ¢. — PexxuM nocrtyna:
http://e.lanbook.com/book/2314 — 3aru1. ¢
hkpana. Jlanacoepr, [.C. Onruka.
[DNEKTPOHHBIN pecypc| — DIEKTPOH. JaH.
— M. : ®usmatiut, 2010. — 848 ¢. —

[ToaroroBka k 3adery PexxuMm noctyna: 11,75
http://e.lanbook.com/book/2238 — 3ar. ¢
bkpana. bopeiimo, A.C. Jlazepsi:
YCTPOMCTBO U JIEUCTBUE. [ DICKTPOHHBII
pecypc] / A.C. bopeiimo, C.B. UBakuH. —
OnexrpoH. nan. — CII6. : Jlans, 2016. —
304 c. — Pexxum nocryna:
http://e.lanbook.com/book/72972 — 3ar. ¢
DKpaHa.

CuByxuH, J{.B. O0muit kypc ¢pusuxu. Tom 4
Ontuka. [DIeKTpOHHBINA pecypc| —
OnexTpoH. 1aH. — M. : ®usmarur, 2002.
— 792 ¢. — PexuM nocrtyna:
http://e.lanbook.com/book/2314 — 3aru1. ¢
bkpana. Jlanacoepr, [.C. Onrtuka.
[DNEKTPOHHBIN pecypc| — DIEKTPOH. JaH.

[lonroToBka K BBIOJHEHUIO JIabopaTopHbIX |[— M. : @usmatiut, 2010. — 848 ¢. —

pabot. OCcBOEHUE TUTEPHITYPHI 110 TEME PexxuM pocTyna: 3

paboTHI. http://e.lanbook.com/book/2238 — 3ar. ¢
bkpana. bopeiimo, A.C. Jlazepsr:
YCTPOMCTBO U JCHCTBUE. [ DNEKTPOHHBIN
pecypc] / A.C. bopeiimo, C.B. UBakuH. —
OnektpoH. nan. — CII6. : Jlans, 2016. —
304 c. — Pexxum pocrtyna:
http://e.lanbook.com/book/72972 — 3ar. ¢
DKpaHa.

CusyxuH, /[.B. O6muit kypc ¢puzuxu. Tom 4
Ontuka. [D7eKTpOHHBINA pecypc| —
OnexTpoH. 1aH. — M. : ®usmanur, 2002.
— 792 ¢. — Pexum gocryna:
http://e.lanbook.com/book/2314 — 3ar. ¢
pkpana. Jlannc6epr, I.C. OnTuka.
[DNEKTPOHHBIN pecypc] — DIEKTPOH. JaH.
— M. : ®usmatiut, 2010. — 848 ¢. —

[TonroroBka K qud.3adety PexxuM nocrymna: 2,5
http://e.lanbook.com/book/2238 — 3ar. ¢
bkpaHna. bopeitmo, A.C. Jlazepsr:
YCTPOMCTBO U JCHCTBUE. [ DNEKTPOHHBIN
pecypc] / A.C. bopeiimo, C.B. VBakun. —
OnektpoH. nan. — CII6. : Jlanb, 2016. —
304 c. — Pexxum pocryna:
http://e.lanbook.com/book/72972 — 3aru. ¢
HKpaHa.

CusyxwuH, /[.B. O6mwmii kypc dusuxu. Tom 4

[loaroToBKa K BBIIIOJHEHUIO J1a0OpaTOpHbIX |[ONTHKA. [ DIEKTPOHHBIHN pecypc] —

paboT. OcBOEHUE JTUTEPHITYPHI [0 TEME OnexTpoH. naH. — M. : ®uzmatinut, 2002. 10

paboTHI.

— 792 c. — Pexxum nocrtyna:

http://e.lanbook.com/book/2314 — 3aru. ¢




pkpana. Jlanncoepr, I.C. OnTuxka.
[D5eKTpOHHBIN pecypc| — DIEKTPOH. JIaH.
— M. : ®usmatiut, 2010. — 848 ¢. —
Pexxum goctyna:
http://e.lanbook.com/book/2238 — 3aru1. ¢
bkpana. bopeiimo, A.C. Jlazepsi:
YCTPOMCTBO U JeHCTBUE. [ DNEKTPOHHBIN
pecypc] / A.C. bopeiimo, C.B. UBakun. —
OnexTpoH. nad. — CII6. : Jlans, 2016. —
304 c. — PexxuM nocrtyna:
http://e.lanbook.com/book/72972 — 3ar. ¢
DKpaHa.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

Ha3Banue Yun-
Ne | Ce- Bun Makc.| [lopsaok HauncneHus
KOHTPOJILHOTO Bec ThIBA-
KM|mecTp| KOHTpoIIs Oamn OaitoB
MEPOIPUATHS ercs B [TA

Ormpoc npoBoaAUTCS
repe KaxIou
maboparopHoit
pabotoii. [IpoBepka
[PABIWIBHOCTH OTBETOB
Ha BOMPOCHI TIEpe]]
mabopaTopHOil paboToi
Y IPaBUILHOCTH
BBITTOJTHEHUS CAMOM
pabotsl. B cemectpe 4
ompoca. 3a OJUH OMpPOC
MaKCUMaJIbHOE
KOJINYECTBO 0asIoB -35.

" 5 0aJuIoB -
Onpoc nepen Kaxaou
BBLICTABIISIETCS, €CITH

nabopaTtopHOH 1] 20 3a4eT
N CTYJEHT OTBETHJI Ha
paboroit

BCC 3aJaHHEIC
BOTIPOCHI.

4 Gaia -
BBLICTABIISIETCS, €CIIU
CTY/ICHT OTBETHJI Ha
0onee 80% 3agaHHBIX
BOITPOCOB.

3 Gajna -
BBLICTABIISIETCS, €CITH
CTYIIEHT OTBETHII Ha
o6omnee 50%, Ho MeHee
80% 3agaHHBIX
BOITPOCOB.

2 Oaiia -

Texymmii
KOHTPOJIb




BBICTABJIACTCA, €CIIN
CTY/ICHT OTBETHJI Ha
MmeHee 50%, HO Oolee
30% 3agaHHBIX
BOTIPOCOB.

1 Gaja - BEICTABIIIETCH,
cCJIn CTyI[eHT OTBCTUII
Ha MmeHee 30%
3aJIaHHBIX BOIIPOCOB.

0 6amoB -
BBICTABJIACTCA, €CIIN
CTY/ICHT HE OTBETHII HE
Ha OFH BOTIPOC.

Texymmii
KOHTPOJIb

3amIUTa oT4eTa Mo
71a00paTOpHBIM
paboram

16

3anmra OT4YETOB 110
1abopaTOpHBIM
pabotam,
BBITIOJTHEHHBIM 32
cemecTtp. Beero 4
oTYeTa 3a
nmabopaTopHble PabOTHI.
3a 1 oruer - 4 6anna.
Ecnu nomy4denst
MpaBUIIbHBIC
pe3yNbTaThl, WIN
[PUBEIEHO 00BICHEHUE
HETOUYHOCTHU
OKCTIEPUMEHTA; TaHbI
OTBETHI Ha BOTIPOCHI,
BO3HHKIIIKE B XOJIE
3alIUThI paboThI,
000CHOBAH BBHIOpaHHBIN
METOJ1 UCCIIEIOBAHMUS;
MpoBeIeHa
CTaTUCTHYECKas
00paboTKa TaHHBIX, TO
CTYJEHT noiy4aer 4
Oasa 3a
mabopaTtopHyo padoTy.
Ecnu B oTuere
MMEIOTCSI HETOYHOCTH -
3 6ayuta. Ecin cnan
HETIOJIHBIA OTYET 1O
mabopaTopHOil paboTe -
2 6aina. Ecnu B oTuete
€CTh CyIIECTBCHHBIC
OIuOKY - 1.

3a4CT

ITpome-
JKyTOUHAast
aTTecTanus

3a4CT

16

3a4eT BBICTABIIAETCS 110
bPC

3a4CT

Texymmii
KOHTPOJIb

Onpoc nepen Kaxaou
nabopaTopHOU
paboroit

15

Onpoc mpoBOIUTCS
repe Kaxaou
mabopaTopHOit
paboroii. [IpoBepka
[PaBIJIBHOCTH OTBETOB
Ha BOMPOCHI TIEpe]]

mabopaTopHOil paboToM

¢ depeHIINPOBAHHBIH]
3a4eT




Y IPaBUJILHOCTH
BBITIOJTHEHHS CaMO
pabotel. B cemectpe 3
omnpoca. 3a OJJUH OIPOC
MaKCHUMaJIbHOE
KOJIM4YECTBO OaJIJIOB -5.
5 6amnos -
BBLICTABJISIETCS, €CIIU
CTYIIEHT OTBETHJI Ha
BCE 3aJaHHEIC
BOTIPOCHI.

4 Gaia -
BBICTABJISIECTCS, CCIIN
CTY/ICHT OTBETHJI Ha
oonee 80% 3amaHHBIX
BOITPOCOB.

3 Ganna -
BBLICTABJISIETCS, €CIIU
CTYIIEHT OTBETHII Ha
oomee 50%, HO MeHEe
80% 3amaHHBIX
BOITPOCOB.

2 Oaia -
BBLICTABJISIETCS, €CIIH
CTYIIEHT OTBETHII Ha
MeHee 50%, Ho Oosce
30% 3amaHHBIX
BOITPOCOB.

1 Gamn - BEICTABIIICTCH,
€CJTU CTY/ICHT OTBETHII
Ha MeHee 30%
3a/TAaHHBIX BOTIPOCOB.

0 6amoB -
BBLICTABJISIETCS, €CIIU
CTYJICHT HE OTBETHJI HE
Ha OJIMH BOIIPOC.

Texymmii
KOHTPOJIb

3alUTa OTYeTa Mo
1abopaTOPHBIM
paboram

12

3almTa OT4ETOB 110
mabopaTopHBIM
paboTram,
BBITTOJIHEHHBIM 32
cemectp. Beero 3
oTYeTa 3a
mabopaTopHbIe pabOTHI.
3a 1 oryer - 4 Ganna.
Ecnu nomy4denst
[paBUJIbHbIE
PEe3yIIBTaThl WIIH
[IPUBEACHO OOBSICHEHUE
HETOYHOCTH
HKCTIIEPUMEHTA, JIaHbI
OTBETHI Ha BOTIPOCHI,
BO3HHKIIIKE B XO/I€
3a1UThl paboTHI,
000CHOBaH BbIOpaHHBIN
METOJT UCCIICTOBAHHS;

IIPOBCACHA

G hepeHIMPOBAHHBIT
3aueT




CTAaTUCTHYECKAS
00paboTKa TaHHBIX, TO
CTYJIEHT Noiy4aeT 4
Oajia 3a
mabopaTopHyIo padoTy.
Ecau B oTueTe
MMEIOTCS HETOUHOCTH -
3 0amra. Ecnu cnan
HEMOJHBIN OTYET 110
mabopaTopHOil paboTe -
2 0amna. Ecnu B oTuete
€CTh CyIIECTBEHHBIE

ommnoKH - 1.
Hpome- nudpepeHITMpOBaHHBIH] nudpepeHITpoBaHHbII
6 8 | )KyTouyHas - | 12 [3ager no cucreme bPC
3a4er 3a4eT
aTTecTarIys
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA
Bun npomexxyTouHoit Kpurepuu
p y [Ipouenypa npoBeaeHus PHTED
aTTeCTaIuu OLICHUBAHHUS
KM npoMexyTO4HOM aTTeCTaliH SBISETCS 00s3aTeIbHbBIM.
., | CTyzneHT B MUCbMEHHOM BUJI€ IPEACTABIsIET CBOU OTYETHI (B cooTBeTCTBHU C
¢ depeHIIMPOBaHHbBIN
sauer o aboparopHbIM paboTtam 3a cemectp. [Ipenogasarens [nm. 2.5, 2.6
IPOBEPSET UX, 33]a€T BOMPOCHI 110 CYIIECTBY [lonoxenus
BBITIOJTHEHHOH paOOTHI.
KM npomexyTOuHOM aTTecTaliu SBISeTCs 00s3aTeIbHbIM.
CTyneHT B TUCHBMEHHOM BHJIE TIPE/ICTABIISIET CBOM OTYETHI |B COOTBETCTBUM C
3a4er 1o JaboparopHbIM paboTtam 3a cemectp. IIpenogasarens |om. 2.5, 2.6
NPOBEPSIET UX, 33JIa€T BOIPOCHI 110 CYIIECTBY [TonoxxeHust
BBITIOJTHEHHOH paboThI.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommnereHnuun PesynbraTsl 00yueHust

3HaeT: OCHOBHbIE MpHUeMbl 3()(PEKTUBHOTO yNpaBIeHNUs COOCTBEHHBIM BPEMEHEM;

YK-6 OCHOBHBIE METOJJUKH CAMOKOHTPOJISl, CAMOPA3BUTHUS U CaMO0OOpa30BaHus Ha HAHAHHHH
MIPOTSYKEHNUN BCEU KU3HMU.

VK-6 'YMeeT: 3(eKTUBHO MIIaHUPOBATh U KOHTPOJIUPOBATh COOCTBEHHOE BPEMS; AAANRNE
MCTIOJIb30BaTh METO/Ibl CAMOPETYJISILIMY, CAMOPA3BUTHUS M CaMOOOyUEHHS.
lMeeT mpakTUYECKHU OMBIT: yIPaBIEHUS COOCTBEHHBIM BPEMEHEM,

YK-6 nproOpeTeHNs], UCTIIOIB30BaHMUs U OOHOBJICHHUS COLMO-KYIBTYPHBIX U HAHAHHAHH
npo¢eCCHOHAIbHBIX 3HAHUH, YMEHUH 1 HaBBIKOB

OIIK-3 3HaeT: 0COOEHHOCTH CTWJIMCTHKU HayYHOTO TEKCTa, IPaBUiIa MIPEACTAaBICHUS AAANNE
pE3yJIbTaTOB UCCIICAOBAaHMI B IMCbMEHHOU (opMme.

OIIK-3 'YMeeT: peCTaBIsATh Pe3y/bTaThl UCCIIE0BAaHUN B (pOPME MUCHbMEHHOTO OTYeTa TAARAL
C y4€TOM OCOOEHHOCTEN CTUIIMCTUKU HAYYHOT'O TEKCTa.
lMeeT MpakTUYECKUI OMBIT: MTPEACTABICHUS PE3YJIbTaTOB UCCIIEIOBAHUN B

OIIK-3 MUCbMEHHOU (hopMe, pabOThl Ha KOMITBIOTEPE C UCIOIB30BAHUEM TEKCTOBBIX M [H{HH{HHH

rpaUUIeCcKuX peIaKTOpOB.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1.

MeTtoandeckue mocooust il CaMOCTOSTENTbHON pabOThI CTY/ICHTA 110

mucrutuinHe "CrernuanbHbiid PU3NYeCcKuil MpakTHKyM"

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.

Meronuueckue mocoOust ik CaMOCTOSITEIbHON paOOThI CTYJIEHTA MO

mucuuiuinHe "CrenuanbHblid PU3nYecKuil mpakTHKyM"

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

u3aareascTBa Jlaun

HaumenoBanue
No Bz peeypeas | bubnuorpaduueckoe onvcanue
JUTEPaTyphl JIEKTPOHHOMN
bopme
DIEKTPOHHO- CusyxuH, [[.B. O6muii kypc ¢puzuku. Tom 4 Onrtuka.
OoubnroTeyHas DNEeKTPOHHBIN pecypc| — DNeKTpoH. AaH. — M. :
I' |OcoBnas murepatypa cucTeMa EDI/ISM&”E‘H/IT, 200p2. ﬁ) 7]92 c.— PelzchM JIoCTyma:
n3narenscTBa Jlane |http://e.lanbook.com/book/2314 — 3aru. ¢ skxpaHa.
JIEKTPOHHO- Jlanncoepr, [.C. Onrtuka. [DneKTpoHHBIH pecypc] —
b JlonomHUTENBHAS OubIMoTeUHAS OnekTpoH. nan. — M. : @uszmamiut, 2010. — 848 ¢c. —
muTeparypa cucreMa PexxuMm noctyna: http://e.lanbook.com/book/2238 —

3ari. ¢ sKpaHa.

3 |OcHOBHas nuTEparypa

JJEKTPOHHO-
OnOIMoTEeUHAS
crcTeMa
n3mareabcTBa Jlans

bopeiimo, A.C. Jlazepbl: yCTpONCTBO U JIEHCTBHE.
[Dnmexrponnsiii pecypc] / A.C. bopeiimo, C.B. UBakuH.
— Dnekrpon. gan. — CII6. : Jlans, 2016. — 304 ¢. —
Pexxum noctyma: http://e.lanbook.com/book/72972 —
3armi. ¢ sKpaHa.

MeToauuecKue
HocoOus IS
CaMOCTOSATEIbHOM
[pabOTHI CTY/ICHTA

Y4eOHo-
METOINICCKHUE
MaTepuabl
Kadeapbl

MeToauueckue TocoOus A1sl CaMOCTOSTEIbHON paboThI
cTyzieHTa 1o aucuuiuHe "CrnennanbHblil GU3NYeCcKUii
npaktukyMm" http://phys.susu.ru/

IlepedeHpb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. Corel-CoreIDRAW Graphics Suite X(0eccpouHo)

[Tepeuens ncnoab3yeMbIx NpodeccruoHaNbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:




1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,

Bun 3ansaruit a;r; IIPEyCTaHOBICHHOE IPOrpaMMHOE 0OecTedeHHEe, UCIIOIb3YEMOE AJIs Pa3IMYHbIX
BUJIOB 3aHITHH
Jlaboparopusie (604 |MynbTUMEIUNHHBIN KJIacC, KOMIBIOTEPHI 7151 pabOThI HaJl OTYETOM U 00pabOTKH
3aHATHUSA (16) [pxciepuMeEHTAJIBHBIX PE3YIBTATOB.
OnTuyeckue 3neMeHTsI (TuH3bl). ['enuii-neonosslie na3epsl JITH-2075,
MUBIIEKTPUYECKUE 3epKaiia, AuadparMbl, KBAHTPOH, HICTOYHUK MTUTAHUS, CUCTEMA
oxJaxeHus1, oronprueMHuK, kpucramt LiF ¢ nearpamu oxpacku (pOTOTPOMIHBIIHA
3arBop), kpuctaiut KTP, cune-3enensrit Gpuiastp, GoKycupyrommas JuH3a,
CTEKJISTHHAs KIOBETA C pacTBOpoM Kpacurens poramuH 6G u DCM B staHone,
JlaGopatopusie (014 [MoHOXpoMaTop MYM-1, octimsiorpad, GoTonprueMHUK, TPU3MBI TIOJTHOTO
3aHATUA (2) [BHYTpEHHETO OTpa)KeHMUsI, JIOCKONapaJulebHas CTEKIISIHHAS IIJIACTHHA,

HEOJMMOBBIH J1a3ep ¢ mpeoOpa3oBareseM BO BTOPYIO TaApMOHHKY (AJIMHA BOJTHBI
n3nmydeHus: S32um), ciekrpodoromerp CD-26, momsipu3ainOHHBIC YIEMEHTHI
(monsipuzatopsl, pom6 OpeHensi, 4eTBEPTHBOIHOBAS TIACTUHKA), MUKPOCKOTI
MBC-10, uzmepsiembie 00pa3iibl (METAUTMUYECKUE CETKU C Pa3IMUHBIMU
MepUOJIaMH ).




