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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




Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.20 LudpoBble TEXHOIOIUN B HAYYHBIX

HMCCIICJOBAaHUAX

3HaeT: SI3BIK MPOrPaMMHPOBAHUS BHICOKOTO YPOBHS;
pOrpaMMHOE 00eCIIeueHHE U TEXHOJIOTUI
IPOTPaMMHUPOBAHHST; TPHHIUIIBI TIOCTPOSHUS U
(GyHKIMOHUPOBaHMS 6a3 TaHHBIX, METOIbI U
nporecchl coopa, mepeaadn, 00padoTKu U
HaKOIUIEHUsI HH(OPMALIMU; OCHOBBI IIOCTPOSHUS U
(YHKIIMOHUPOBAHUS TEXHHUECKUX CPEICTB
BBIYUCIIUTENLHON TEXHUKH; Pa3InYHbIE
POTPaMMHBIE CPEACTBA peaTH3auu
MH(QOPMALIMOHHBIX MTPOLECCOB; PA3HOBUIHOCTH U
(YHKIMOHAIbHBIE 0COOEHHOCTH IPOTPaMMHOTO
o0ecrieyeHNs BEIYUCIUTEIHOW TEXHUKH;, METO/IbI
[peanu3aluy BIYMCIEHUN Ha COBpeMEeHHbIX DBM.
YMmeeT: co3aBaTh IPOrpaMMBbl Ha SI3bIKE BHICOKOTO
YPOBHSI, peliaTh TUIOBBIC 3314l 00pabOTKH
TEKCTOBOW 00pabOTKM (HAOOp U peIaKTUPOBAHUE
TEKCTOBBIX JIOKYMEHTOB, KOHBEPTALIUS B
nepeHocuMble (POpMaThl); peliaTh TUIIOBbIE 3a1a4l
rpaduyaeckoit 00paboTkH (Co3manne u
pEeaKTUPOBAHNE BEKTOPHBIX M PACTPOBBIX
rpad)MIecKiX JOKyMEHTOB, KOHBEPTHPOBATh UX B
pasnn4Hble popMarhl); perarb TUIOBbIE 3a4a41
TaOTMYHON 00pabOTKH (CO3/MaHuE U
(opmaTHpoOBaHUE IMEKTPOHHBIX TaOIUL], TPOBOAUTH
TUIIOBBIC PACUYETHI, UCTIOJIE30BaTh OCHOBHBIE
[0JIb30BaTENbCKUE (PYHKIMH, BU3yaTU3aLIUs
TaHHBIX, TPOCTAasl CTaTUCTHYECKast 00paboTKa);
CO3/1aBaTh HIEKTPOHHbIE IPE3CHTALINY;, OLICHUBATh
MOTPEIIHOCTb MOJydaeMoro pemeHus. Mmeer
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
ITogroroBka k qud.3adety 2,5 0 2.5
[ToaroroBka K BBIMOJIHEHHIO TaOOPaTOPHBIX paboT. OcBOCHUE 13 10 3

JTUTEPBITYPHI 110 TEME PaOOTHI.

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 — 3arun. ¢
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.
— M. : ®u3matiut, 2010. — 848 ¢. —

[TonroroBka K aud.3adety PexxuM nocrymna: 2,5
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 nocryna:
http://e.lanbook.com/book/72972 — 3aru. ¢
DKpaHa.

CusyxuH, J{.B. O0muit kypc ¢pusuxu. Tom 4
Ontuka. [D7eKTpOHHBINA pecypc| —
OnexTpoH. faH. — M. : ®uzmatinut, 2002.
— 792 c. — Pexxum nocrtymna:
http://e.lanbook.com/book/2314 — 3ar. ¢
pkpana. Jlannc6epr, I.C. OnTuka.
[DNEKTPOHHBIN pecypc] — DIEKTPOH. JaH.

[lonroToBKa K BBIOJHEHUIO JIabopaTopHbIX |— M. : @usmatiut, 2010. — 848 c. —

pabot1. OCcBOEHUE JTUTEPBITYPHI 110 TEME PexxuM noctyna: 3

paboTHI. 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)

Ne | Ce-
KM|mecTp

Bun
KOHTPOJISI

HazBaunue
KOHTPOJIBHOTO
MEPOIPUATHUSA

Bec

Makc.
oamt

ITopsanok HaunceHus
6aioB

Yuu-
THIBA-
ercd B [TA

Texymui
KOHTPOJIb

Omnpoc nepen Kaxaoi

nabopaTopHO
pabotoit

12

Ormpoc npoBoaAUTCS
repe KaxIou
maboparopHoit
pabotoii. [IpoBepka
MMPaBUILHOCTH OTBETOB
Ha BOMPOCHI TIEpe]]
maboparopHoit
pabotoii. B cemectpe 6
OTPOCOB. 3a OANH
ONPOC MaKCHUMAaIIbHOE
KOJIM4YeCTBO 0aJIOB -2.
2 0aJIjIoB -
BBLICTABJISICTCS, €CIIU
CTYIIEHT OTBETHII Ha
100%-80% 3agaHHBIX
BOIIPOCOB.

1 Gajn -BBICTABIIICTCS,
€CJIM CTYACHT OTBETHII
Ha 6oitee 50%, HO
MeHee 80% 3aJaHHBIX
BOITPOCOB.

0 6amna -
BBLICTABJISICTCS, €CIIU
CTYIIEHT OTBETHII Ha
meHee 50%.

3a4CT

Texymmii
KOHTPOJIb

OI_ICHKa Kadu€CTBO

BBITIOJTHEHHSI paOOThI

Bcero 6 pabor, 3a
KaxTy1o padoty 1
Oa.

3a4CT

Texynmi

3aluTra OT4cTa I10

18

3arura OTYETOB 110

3a4CT




KOHTPOJIb

71a00paTOpHBIM
paboram

mabopaTopHBIM
paboTram,
BEITIOJTHCHHBIM 32
cemectp. Beero 6
OTYETOB 32
mabopaTopHbIe pabOTHI.
3a 1 oryer - 3 Ganna.
Ecnu nonydensl
[paBUIIbHBIC
pe3yNbTaThl, WX
MIPUBEACHO OOBSICHEHUE
HETOYHOCTH
DKCIIEPUMEHTA; TaHbI
OTBETHI Ha BOTIPOCHI,
BO3HUKIIIE B XOJIE
3aIUTH pabOTHI,
000CHOBaH BbIOpaHHBIN
METOJT UCCIICTIOBAHHS;
MpoBeIeHA
CTaTUCTHYECKAs
00paboTKa TaHHBIX, TO
CTYIEHT IOJTy4aeT 3
Oasna 3a
mabopaTopHyI0 padoTy.
Ecnu B oTuere
MMEIOTCSI HETOYHOCTH -
2 6amna. Ecnu cnan
HEIOJIHBIM OTYET 110
maboparopHoii paboTe -
1 6ann. Ecnu oTuer He
CIaH WJIH OH SIBIISIETCS
KOIMEH OTYeTa IPyroro
ctynenTa -0 6amios.

ITpome-
JKyTOUHAast
arTecTanus

3a4CT

16

3a4€T BBICTABIISETCS 110
bPC

3a4CT

Texymmii
KOHTPOJIb

Onpoc nepen Kaxaou
nabopaTopHOM
paboroit

Ornpoc npoBoauTCs
repe Kaxaou
maGopaTtopHoi
paboroii. [IpoBepka
[PaBIJILHOCTH OTBETOB
Ha BOIIPOCHI TIEpe]T
maGopaTtopHoi
pabotoii. B cemectpe 3
orpoca. 3a OIUH OIpocC
MaKCHUMaJIbHOE
KOJIMUYECTBO OAJUIOB -2.
2 0asuioB -
BBICTABIISIETCS, €CITH
CTYJCHT OTBETHJI Ha
100%-80% 3amaHHbIX
BOTIPOCOB.

1 Gann -BBICTABIsIETCH,
€CJIA CTYJCHT OTBETHII
Ha 0oiee 50%, HO
MeHee 80% 3aaHHBIX

¢ depeHIIMPOBaHHbBIN
3a4er




BOTIPOCOB.
0 Ganna -
BBICTABJIACTCA, €CIIN
CTYJICHT OTBETHII Ha
MmeHee 50%.

Texymui
KOHTPOJIb

Onenka kauecTBa
BBITTOJTHEHHS
saboparopHOi pabOThI

Bcero 3 paborhl, 3a
KKy paboTy Oamt

nudpepeHITpoBaHHbII
3a4eT

Texymumii
KOHTPOJIb

3alUTa 0TYeTa Mo
1abopaTOPHBIM
paboram

3aimuTa OT4ETOB 1O
1ab0paTOPHBIM
pabotam,
BEITIOJTHCHHBIM 32
cemecTp. Beero 3
oT4eTa 3a
mabopaTropHbie paboTHI.
3a 1 oruer - 3 Ganna.
Ecnu nomy4denst
[PaBUIIbHBIC
PE3YABTATHI, WIH
[PUBEIEHO 00BsCHEHUE
HETOUYHOCTHU
HKCTIEPUMEHTA; TaHBI
OTBETHI Ha BOMPOCHI,
BO3HHKIIIKE B XOJI€
3a1UThl PaboTHI,
000CHOBaH BbIOpAaHHBIN
METOJ1 UCCIIeIOBaHHUS;
MpoBeIeHa
CTaTUCTUYECKas
00paboTKa TaHHBIX, TO
CTYIIEHT TOIy4aeT 3
Oaia 3a
mabopaTtopHyo padoTy.
Ecnu B oTuere
MMEIOTCS HETOYHOCTH -
2 Oata. Ecinu cnan
HEMOTHBIA OTYET MO
mabopaTopHOil paboTe -
1 6ann. Ecnu otuer He
C/IaH WU OH SIBIISIETCS
KOTHE OTYeTa APYroro
ctyneHTa -0 6auios.

i pepeHIIMPOBaHHBIN
3ager

ITpome-
KyTOUHAas
aTTecTanus

i QepeHIpPOBaHHbIH]
3ager

12

3auet 110 cucreme bPC

Qg pepeHIIMPOBaHHBIN
3ager

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bua npoMexyTouHoOM Kpurepun
[Ipouenypa npoBeaeHUs
aTTecTaluu OIICHUBAHUS
KM npomexyTouHOM aTTecTaluy sSBISETCS 00s13aTebHbIM.
. | CTyaeHT B IMCbMEHHOM BUJE MPEICTABISAET CBOU OTYETHI (B COOTBETCTBUU C
i epeHIpoBaHHbII

sauer 10 J1abopaTtopHbIM paboTtam 3a cemectp. [Ipenogasarens |om. 2.5, 2.6

MIPOBEPSIET UX, 33J]a€T BONPOCHI IO CYHIECTBY [Tonoxxenust
BBINIOJTHEHHOM pabOTHl.




KM npoMexyTO4HOM aTTeCTallH SBISETCS 00s3aTeIbHbBIM.

BBITIOJTHEHHOH paOOTHI.

CTyneHT B TUCBMEHHOM BHJIE TIPE/ICTABIISIET CBOM OTYETHI |B COOTBETCTBUM C
3a4yeT o maboparopHbeIM paboTam 3a cemectp. [Ipenoxasarens |om. 2.5, 2.6
NPOBEPSIET UX, 33J]a€T BOIPOCHI 110 CYIIECTBY [TonoxxeHus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne KM
Komnerennuun Pesynbrarsl 00yueHus
1213(4|5|6
3HaAEeT: OCHOBHBIEC MMPHUEMBI 3(PHEKTHBHOTO YIIpaBICHUS COOCTBEHHBIM
YK-6 BPEMEHEM; OCHOBHBIE METOJJUKH CAMOKOHTPOJISI, CAMOPA3BUTHS U HAHAHHHH
caM000pa30BaHus Ha NPOTSKEHNUU BCEH KHU3HM.
VK-6 'YMeeT: 23p(eKTHBHO MIIaHUPOBATh U KOHTPOJIUPOBATh COOCTBEHHOE BPEMS; TAANNE
MCTIOJIb30BaTh METO/IbI CAMOPETYJISILIMY, CAMOPA3BUTHUSL M CaMOOOyUEHHUSL.
lMeeT mpakTUYECKHU OMBIT: yIPaBIEHUS COOCTBEHHBIM BPEMEHEM,
YK-6 pUOOpETEeHNs], UCTIOJIb30BAHUS U OOHOBJIEHUS COLIMO-KYJIBTYPHBIX U HAHAHHH
npo¢eCCHOHAIbHBIX 3HAHNH, YMEHUH 1 HaBBIKOB
OITK-3 3HaeT: 0COOEHHOCTH CTWJIMCTUKU HayYHOTO TEKCTa, MPaBUila MPEACTaBICHUs ARAnE
pE3yIbTaTOB UCCIIEI0OBAaHUM B MUCbMEHHOU (hopMme.
OITK-3 'YMeeT: MpeCTaBIsATh Pe3y/IbTaThl UCCIIEA0BAaHUN B (POPME TUCHMEHHOTO ARANT
0TYeTa C Y4eTOM OCOOEHHOCTEN CTUIMCTUKU HAYYHOT'O TEKCTA.
VMeeT npakTUYeCKUi OMBIT: MPEACTABICHUS Pe3yJIbTaTOB CCIEA0BaHUHN B
OIIK-3 MUCbMEHHOU (hopMe, pabOThl Ha KOMITBIOTEPE C UCIOIb30BAHUEM TEKCTOBBIX [H [+
1 rpaduUeCKUX PEIaKTOPOB.
TumoBbIe KOHTPOJIBHBIC 3aJaHUS 110 KAYKIOMY MEPOIPUATHIO HAXOISITCS B
IIPUIIOKCHUSX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA

a) ocHo8Has

aumepamypa.
He npenycmorpena

0) OononHumenbHas IUmepamypa:

He nmpenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs 8 bubiuomexe:
He npenycmotpenbt

2) MemoouuecKkue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. Meronuueckue NocoOus JUisl CaMOCTOSTEILHON pabOThI CTY/IEHTA IO
mucrutuinHe "CrenuanbHbiid PU3nYecKuil mpakTHKyM"

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
1. Meroanueckue NOCOOUs ISl CAMOCTOSATEILHON pabOTHI CTY/IEHTA T10
mucuuiuinHe "CrenuanbHblid PU3NYecKuil NpakTHKyM"

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTaIl U

|N9| Bun

| HaumeHnoBanue bubnuorpabudeckoe onrcanue




JUTEPaTyphl pecypca B
AIEKTPOHHOM
bopme
Octosras  |9BC wsmarenscrsa CuByxuH, J{.B. O0mmit kypc ¢pusuxu. Tom 4 OnTuka. [ DneKTpOHHBIH
1 sreparypa |Jlanb pecypc] — DnektpoH. gad. — M. : ®uszmarnut, 2002. — 792 c. —
Pexxum nocryna: http://e.lanbook.com/book/2314 — 3ar. ¢ skpaHa.
Jlanncoepr, I. C. Ontuka : yue6noe nocodue / I. C. Jlannc6epr. — 7-
e u3., crepeor. — Mocksa : DUSMATIINT, 2021. — 852 c. —
) OcnoBHast  |9BbC uznarensctBal[SBN 978-5-9221-1742-5. — Texcr : snekTpoHHbIH // JIaHb :
nuteparypa |JlaHb JIEKTPOHHO-O0nOIMoTeyHas cucremMa. — URL:
https://e.lanbook.com/book/185678 (nara obpamenus: 26.06.2025).
— PexkuM ocTyna: Uit aBTOpH3. IOJIH30BaTENEH.
Bopeiimo, A. C. JIazepsr: ycTpoiicTBo u aeiicteue / A. C. Bopeiito,
C. B. Bakun. — 4-¢ u3x., ucnp. — Cankr-IlerepOypr : Jlans, 2023.
3 OcuoBrast  [9BC uznarensctBal— 304 ¢. — ISBN 978-5-8114-8994-7. — TekcT : 31IeKTPOHHBIH //
nureparypa |Jlanb Jlanb : anekTpoHHO-O0MONMMOTeYHas cuctemMa. — URL:
https://e.lanbook.com/book/330503 (mara oopamenus: 26.06.2025).
— PexxuM ocTyna: Juist aBTOpU3. NOJIb30BaTeNeil.

IlepeueHs MCNIONIB3YEMOTO IPOIrPAMMHOIO 00OECTICYEHHUS:

1. Microsoft-Office(6eccpouno)
2. Corel-CorelDRAW Graphics Suite X(6eccpodno)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHue 1 CIUIITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHbI, MAKETHI, KOMIIBIOTEpHAs TEXHUKA,
Bup 3anaruit ay)_l NpeAyCTaHOBJIEHHOE IPOTpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUTsl pa3IuYHbIX
BUJIOB 3aHITHH
OnTuyeckue 3neMeHThl (TuH3bl). ['enuii-neonosslie na3epst JIIH-2075,
T3JIEKTPUYECKHE 3epKalla, TuaparMbl, IPU3MBbI ITOJTHOTO BHYTPEHHETO
JIaGoparopusie |014 |oTpakeHus, IiocKonapauieabHas CTEKISHHAS IJIacTHHA, criekTpodotomeTp CO-
3aHATHUS (2) |26, monspu3aIMOHHBIE AIEMEHTHI (TIOJIPU3aTOphl, poMO dpeHnens,
4eTBEPTHBOJIHOBAS TUIACTHHKA), MUKpockonn MBC-10, u3mepsiembie 00pa3iibi
(MeTayuTMIeCcKre CeTKH C Pa3IMYHBIMU TIEPHOAAMHU ).
HEOMMOBBIH J1a3ep ¢ mpeoOpa3oBaresieM BO BTOPYIO TAPMOHUKY (JIJTHHA BOJIHBI
n3IydeHus S32HM), AMANIEKTPUUECKUE 3epKaia, TuaparMpl, KBAHTPOH, HCTOUHUK
JlaGopatopubie (016 |muTaHus, cucteMa oxJaxaeHus, GporonpueMHuk, kpuctamt LiF ¢ nenrpamu
3aHATHSA (2) |oxpacku (poroTponHslii 3aTBOp), Kpuctaiut KTP, cune-3enenslit puistp,
¢boxycupyromas JI1MH3a, CTEKIIIHHAs KIOBETa C pacTBOPOM KpacHuTensi poiaMuH 6G
u DCM B sranone, MoHoxpomarop MYM-1, ocumsutorpad, poTonprueMHUK.
JIaGoparopHsle |604 [MynbTUMEAMHHBINA KIacc, KOMIBIOTEPHI JUIs paOOThI HAJ OTYETOM U 00pabOTKH
3aHATUSA (16) [pxcriepuMEHTAJIbHBIX PE3YIBTATOB.




