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1. HEJA OCBOEHUA JUCHUILINHBI

LenaMu OCBOEHHS IUCIUIIIHHEL (Mozmynsi) «BsauMmojeiicTere Ta3epHBIX IOJiel ¢
BEIICCTBOM) ABIACTCS (POPMUPOBAHHE y ACIHPAHTOB 3HAHHI 1 KOMIETCHIMH B 00NACTH Ja3epHoit
OU3HKH B yCIIOBHSX HHTEHCHBHOIO PasBUTHSA METONOB M CPeACTB, OCHOBAaHHBIX Ha
B3aUMOJICHCTBHHU JTa3€PHOTO H3JIYYEHHS C BCIECTBOM, CIIOCOOCTBOBAHHE CTAHOBJICHHIO Oynymux
Hay4HO-HCCIIENI0BATENBCKIX KaApPOB, HEOOXOIMMEIX IS YCIICIIHOTO  Pa3BUTHS COBPEMEHHOI
Poccun. |

3amauu Kypea:

— cOPMHEpPOBATL y ACTIMPAHTOB CHENHAILHEIE TCOPETUUCCKHES 3HAHUS C YYETOM TOCIIEIHMX
Hay4HBIX IOCTHIKCHHH B O6JIACTH JIa3epHBIX BO3MeHCTBHI Ha BEIECTBO;

— J@Th OCHOBHBIC IPAKTHYSCKHE HABBIKH B MOJCIUPOBAHHH IIPOIIECCOB  B3aHMONEHCTBHS
JIa3EpPHOrO U3JTYYEHHS C METANIAMY, IUIIEKTPUKAMHY U MOJIYIIPOBOAHHKAMH

— copMHpoBaTh mpencTaBieHHE O IpaBHIBHOM NPUMEHCHHH IONYYeHHBIX 3HAHHA IIPH
PEIIEHUN 3a1a4 JIa3ePHOM (U3HKH.

2. MECTO JTUCHMILJIUHBI B CTPYKTYPE OIOII BO

B Hacrosmee Bpems o6nacts memons3oBanus TA3CPHOTO M3IYYCHHS B KAUYeCTBE HAYYHOI'O
H TEXHOJIOTHIECKOTO MHCTPYMEHTA TOCTOSIHHO PacIIHpSETCs. Kype «Bsaumoneiicteue naseprsix
TOJNIEH C BEIECTBOM» [AeT OCHOBY IS nocnenymouei paboTsl coenuaticTa B 061acTu Ja3epHOM
$usuKH, CHCTEMATH3HPOBAHO TIPCACTABIIAA NPHHUMIEL ¥ [PUMEPHl NPHMEHEHHS Ja3epHOTO
M3Ny4eHHUS. JlaHHAS AMCUHMIIIMHA OTHOCHTCS K MMCIMIUIMHAM IIo BEIOOPY BapHATHBHON YacTH
OIIOIT noAroToBKY aCHPAHTOB 110 HAIpaBNeHHOCTH «JlasepHas pusuka». SHaHus, bopmupyeMbie
KypcoM HeoOXOIMMEI KaK B HCCIIEIOBATENbCKOM paboTe, Tak U 1L HH)XXEHCPHBIX Pa3paboToK AJst
HAPaB/ICHAH Na3epHOl TexHuKH. M3i0KenHe MaTepHaia B paMKaX Kypca YUUTBIBAIOTCS, Kak
0a30BbIe TOJOKEHUS Ja3epHOH U3KKH, TaK i COBPEMEHHBIE TeHICHITHY AAHHON O6/IACTH HayKH,

3. KOMHETEHHHH OBYYAIOIET OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JUCHATIINHBI

B pesyneTate ocBoeHus IPOrpaMMBl  aCHUPAHTYPHl Y BBHIIYCKHUKA JOJDKHBI OBITE
chopMuEpoBaHEI cnez[yrompﬁe KOMIICTEHITHH:

YK-1 cmoco6GHOCTBIO K KPUTAYCCKOMY aHAlU3y H OLEHKE COBPEMEHHBIX HAYYHBIX
AOCTH)XCHUH, TCHEPHPOBAHUIO HOBBHIX Hueit IpH PEIICHUM HCCIIENOBATENBCKAX H MPAaKTHUYECKHX
3a/iad, B TOM YUCIIE B MEXIMCIMIIHHAPHBIX 06IACTSIX;

YK-2 cnoco6Hoch TIPOCKTHPOBATE M OCYIIECTBIIATh KOMILIEKCHbIE HCCISAOBAHHS, B TOM
'HCIIE MEXIUCUMIITMHAPHEIE, Ha OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAYYHOTO MHPOBO33PEHHS ¢
HCIIOIb30BaHAEM 3HAHHH B 06J1aCTH HCTOPHH H unocoduu mayku;

YK-5 crioco6rOCTRIO TUIAHUPOBATH H PENIaTh 33Ja49H COGCTBEHHOIO IIPOYECCHOHANBEHOTO ¥
JTMYHOCTHOTO PasBUTHS,

OIIK-2 roroBHOCTH K NIperoaaBaTeIbCKOH NEATETBHOCTH 0 OCHOBHBIM 00pazoBareILHBIM
IIporpaMMaM BEICIIET0 06pa3oBaHus,

B pesynerare OCBOCHHS IUCLHILIMHEL O0YYArOIMICS MOKCH JAEMOHCTPUPOBATE CIIEAYIOIIHE
pe3ynbrarhl o0pasoBanus; :

3HaTh: MeXaHM3MBI IOIMOMECHHS U AUCCHNIAME SHEPTUH Ja3ePHBIX IOJEH B BEIICCTBE;
COBPEMEHHBIE Hay4HBIE noctmwxenust (YK-1); sddextsr u ABJICHMS, MHAYIUPOBAHHbIE JIA3€PHEIM
M3TYICHUCM; IPUHIMIBL Ja3epHOTO NpeoGpa3oBaHus BellecTBa (YK-2); coBpemeHHEIe MeTOMBI 1



TEXHOJIOTHH HAay4YHOH KOMMYHHKALMH Ha TOCYIapCTBEHHOM H HMHOCTpaHHOM s3bIKax (YK-5, OITK-
2);

YMeTb: pacCUNTEIBATE PEKHMEL JTIA3CPHOTO0 BO3MCHCTBHA Ha BELIECTBO, HEOOXOMUMBIE IS
AOCTHXCHUA TpeOyemoro sbdekra; MIAHUPOBATH M OCYLIECTBIIATH HAyYHBIH SKCIIEPHMEHT B
00J1acTH B3aUMOAEHCTBHS Ja3epHbIX Tonel ¢ BemectBoM (YK-5, OITK-2); KpHTHYECKH MBICTHTD U
TCHEPUPOBATE HOBBIC H/ICH IIPH PEIICHUH HCCIIEHOBATEILCKUX U IPAKTHIECKHX 33714 IJIAHUPOBATH
1 pewath 3ama4u (YK-1); mpoeXTHpOBaTh W OCYLIECTBISTE KOMIUIEKCHEIE HCCIICIOBAHHS, B TOM
qucie MexaucauiuinHapHpie (YK-2);

Bragers: MetTomami MogenupoBarus 3G QexTon 1 ABJICHUH, WHIYIMPOBAHHBIMH JIA3€PHBIMH
TIOJIMA B BCIICCTBE; METONAMH OIPEAENCHHs OTKIIMKA CPEBI Ha NA3ePHOE BO3AECHCTBHIO (VK-1,
OIIK-2); cnocoGHOCTBIO MPOEKTHPOBATH 1 OCYIIECTBIIITH KOMIUIEKCHBIE HCCICHOBAHUSA, B TOM
Hee MexaICIuIMHapHBIe (YK-2); cnoco6HOCThIO IUIaHUPOBATE U PEIaTh 381241 COOCTBEHHOTO
IIPO(YeCCHOHATBHOTO U INYHOCTHOTO Pa3BUTHSI (YK-5).

4. CTPYKTYPA M COAEP)KAHUE JUCHUILIMHBI
O6was TpyJoeMKOCTE AUCIUILIAHET COCTARIISIET 2 3a4ETHBIX S/IHHHI, 72 YacoB.

Bunp yueGnoit paGoTeI, BKmoyas
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1. MexaHH3MBI TNOTVIOMICHHUST H THCCHITAITHH JHEPIruM B BEIECTBE.

Ontnveckne  mpomecckl B Meramiax.,  KauecTheHmas cXeMa  MEXaHH3MOB U
TIOCIC0BATEIBHOCTH IPOLECCOB MOTIOIIEHNS CBETA U MePeX0a TOTIOMEHHOMN SHEPIUy B TEILIO.
Beenerre B KiaccHuecKyro JJICKTPOTMHAMHUKY METaJIOB. CBS3b ONTHYECKHX MOCTOSHHBIX ¢
MUKPOXapaKkTCPHCTHKAMH MeTallia. JucnepcHoHHBle COOTHOMEHHS. UACTOTHAS 3aBHCHMOCTE
TIOTIOIIATENIBHOR CIIOCOOHOCTH MeTalula HpPH PasiMuHBIX BHIAX HOPMAaJIBHOTO CKUH-3()(eKTa.
Bxraz anopmansHOCTH CKHH-3(dekTa B TIOBEPXHOCTHOE TNOTIIOLIeHHE. ONTHYECKHE MPOIECCHl B
NOMYNPOBOAHUKAX. OCHOBHBIE MEXAHH3MBI ONTHYECKOTO MOTJIOMICHHS B TOJIYIIPOBOTHUKAX
MCXaHU3MBI H [IOCIIEI0BATENIbHOCTD Nepeady sHeprun. OCOBEHHOCTH MEK3OHHOTO IOTJIOLIEHHUS.
llonsTHe O HACBIIEHHH MEX30HHOIO HOTTIOmEHNS. BHyTpH3oHHOE moriomenue ceeta wu
34BHCHMOCTE  [IOTJIOIIATENEHOH CIIOCOGHOCTH TOMYNMPOBOIHAKA OT KOHIICHTPALUN CBOOOIHBIX
Hocurenel. Kumermka (oroBosGyxnenus IIOJIyIPOBOAHUKA JIa3€PHOTO W3IydYeHHS. Bimsnue



1ubdy3HOHHO-PeKOMOMHAMOHHBIX  IIPOLIECCOB, [I0BEPXHOCTHBIE ITEKTPOMATHHTHBIE BOJHLI
ONTHYECKOro auamasoHa. OCHOBHEIE CBOMCTBAa IIOBEPXHOCTHBIX 5JIEKTPOMATHHTHBIX BOJIH,
CTPYKTYypa H DacIpeieieHHe MONCH, YCIOBHA CYLISCTBOBAHHS, IUCIEPCHOHHOE COOTHOLICHHE.
lIoBEpXHOCTHBIE IUIa3MOH-TIONAPUTOHEL HA TPAHMIE MeTalla C JUIIEKTPEKOM. MeTommt
BosOy:xmeHus II9B. OddexruBHocTs BO3GYxaeHms II1OB Ha pemreTke M IIEpOXOBATOM
NOBEPXHOCTA. Bkiany reHepaumu u auccumanuu II9B B moriomenwme cBeTa Ha IOBEPXHOCTH
MeTaia. '

2, JInnelHbIe PEXUMBI JIa3ePHOr0 HArPEBa.

Jluneiinsle pexuMEl 1a3epHOro HarpeBa. HarpeB IIpOCTPAaHCTBA —AKCIOHEHIHAIBHO
CHAfalomuM C IAyOHHOM TEMIOBEIM HCTOYHHKOM. KpHTepuanbHble MapaMeTphl M OCHOBHBIC
3aKoHOMepHOCTA. OCOOCHHOCTH HAarpeBaHHs MaTepHalla CBETOBBIM MATHOM KOHEYHOTO pa3Mepa.
Obmwias xapakTeprCTHKA TA3EPHBIX THHEHHEIX PEKAMOB Pa3orpeBa IPH OTCYTCTBHH TEIoOGMeHa,
OZTHOMEPHOM, JBYMEPHOM M TPEXMEPHOM TEILIONPOBOAHOCTHOM OTTOKE Temna. TeIuioBoe
TIOCNECTBHE JIa3epHOro uMmIyibca. Crenrdrka HarpeBa W OCTHIBAHHS MAaTepHala IpH JeHCTBHH
CBEPXKODOTKHX  JIa3€PHBIX HMMIynbcoB. OOmas XapaKTepUCTHKa HArpeBaHHA J1a3epHBIM
n3nydeHueM. Temnobele 3(QQdeKTHl B KOHACHCHPOBAHHBIX cpefaX. (OCHOBHBIE OCOOGEHHOCTH
TEMIEPATYyPHOM KHHETUKH TIPH JIa36pPHOM BO3AeHCTBIH. TeIIonpoBOAHOCTHEIE MEXaHU3MEI OTBOJIA
TeIIa. YpaBHEHHE TEIUIONPOBOJHOCTH; HAYaIbHOE W TPAHMYHbIE yCIOBHs. TepMudeckne dQpeKTsl,
CONPOBOXAAIOINME JIa3ePHBIH Harpe. Tepmomexanmdeckde 3¢dexrtsr; (haszoBbie Hepexonnl B
TBEPAOM COCTOSHUH; NH(PY3HOHHO-XHMHYECKUE SBIEHHS; SMHUCCHOHHBIE IpoIecchl. OCHOBHEIE
0COOCHHOCTH JIa3€pHOM aKTHBALMM IPOLECCOB appeHHYCOBCKOTO THTA. JlasepHoe ILIaBieHHE
IIOBEPXHOCTH.

3. HesmuHeiinble pesKHMBI JIa3epHOT0 HATPEBA, TEILIOBAS HEYCTOMYHBOCTS.

Henunelinble pexuMel mazepHOro Harpepa. OGpaTHBIE CBA3H MEXAY ONTHYECKAMH U
dborodusnueckuMu MpoleccaMH TpPH JTa3€PHOM HATPEBAHMH METAVIOB M IIOJMYIPOBOLHUKOB.
Temmeparyprble 3aBHCHMOCTH HONIOMATENBHON CMOCOGHOCTH M KOSDOHULEEHTOB OGBEMHOTO
TIOTTIOIIEHHN A, CKAUKH HOTIIONICHHSA TIPH [UIABJICHUHN JJIsi METAIOB H ITOJIyNpOBOIHHKOB. Temosast
HEYCTOMYMBOCTh M CTabunm3anus. VIHepUHOHHEIE MeXaHH3MBI OOpaTHBIX CBs3el. OCOGEHHOCTH
HETMHEHHBIX PeXXHUMOB HAarpeBa | TEIUIOBOH HEyCTONYMBOCTH IIPH JIa3€PHON aKTHBAIINH IIPOIECCOB
appeHUyCOBCKOTO THIA. BiMsAHHE TeMIepaTypHOM 3aBHCHMOCTH IOIJIOMIATENBHOM CIOCOOHOCTH
MeTallla Ha €ro Ja3epHBId pa3orpeB. GopMHpOBaHHE KBA3HCTALMOHAPHOTO IIPOIPETOTO CJIOSL
OKCIIOHEHIUATBHAS KHHETHKA POCTA TeMIepaTyphl. TepMOXHMHUYECKHH MEXaHH3M Ja3epHOTO
Harpesa OKHCIIIOIIHXCSA METAIUIOB Ha Bo3ayXe. OCHOBHEIE 9KCIIEPUMEHTATBHBIE 3aKOHOMEPHOCTH.
Kunerrka B3auMOCBS3aHHBIX XHMHYECKHX, ONTHIECKAX H TEMIOPH3NUECKUX IPOLIECCOB.

4. Jlaseproe paspymeHHe NOTI0MIAIIIAX MATEPHAOB.

Obmias  XapakTepuCTHKa  MEXaHH3MOB  JIa3epHOrO  paspylleHHs. MexaHmdeckoe
HU3KOTEMUCPATYPHOE PaspyIleHHe XPYNKUX MaTepuanoB. XUMHIECKHE MEXaHH3MBI Pa3pylICHHS.
BhicokoTeMneparypHble MEXaHH3MBI C YYacTHEM HCHApPeHHs. [IOJAPHTOHHBIA MeXaHU3M
hopMHpOBaHHS JA3epPHO-HHIYLHPOBAHHOTO IOBEPXHOCTHOTO pembeda. JlasepHoe UCIIapeHHue.
Kunernka ucnaperns Iiockol mosepxXHoCTH. Mcnapenne B BaKyyM H Cpey ¢ IPOTHBOLABICHAEM.
TemneparypHas rpanuIa mepexofa OT Harpesa K uemapeHnio. Temnodusuka mepexona ot Harpena
K ucnapenmio. OIHOMEpHas 3anaiya TEOPHH TEIUIONPOBOLHOCTH O JA3€PHOM HATpeBE G
UCIIApEHHEM. YCTaHOBJIEHME CTAllMOHApHOro pexuma. ONpeeneHre KBA3HCTALMOHAPHDIX
apamMeTpoB. 3aBHCHMOCTb TEMIIEPATYPHl M CKOPOCTH JIA3€PHOTO Pa3spyLICHHS OT ILIOTHOCTH



CBETOBOr0  IOTOKA. BrITecHeHHe pacriaBa H3GBHITOYHBIM JABICHHEM IADOB W3 JYHKH,
TupponnHaMAvecknii MEXaHH3M Na3epHOTO paspylIeHus. 3aKOHOMEPHOCTH pasieTa mapos.

S. CoBpemenHbIe NpeACTABICHNSA 06 ONTHYECKOM HPoGoe MPO3PAYHBIX Cpen.

Qusnyeckue MpencTaBiIeHus 06 ONITHYECKOM NpOO0E HACAIBHBIX JIM3IEKTPHKOB. JIaBHHHAS
yhapHad udoHu3anus. Mmnorodotonnoe nornomenne. Pons BPMBE. OneKTpoarHAMHYECKHEe
HeycToHunBocTH. TemnmoBoll MexaHu3Mm ONTHYECKOro Mmpobos peanbHBIX cpel. ONTHYECKHE
CBOHCTBA PCANbHBIX ONTHYECKAX MATEPHANOB M IOKPHITAH. OCHOBHBIE SKCIIEpUMEHTAJIbHEIE
3aKOHOMEPHOCTH H OCOOCHHOCTH ONTHYECKOrO HPOGOS M Pa3pyILICHHS ONTHYECKH HEOTHOPOIHBIX
cpell. Ponb MHKpOHEOTHOPOINHOCTEH B 3aPOXICHWH MOIIONMICHHS 1 npo6oe. MexaHu3Mbl
HHUIMMPOBAHNS OOBEMHOr0 TOITOLICHHS B IePBOHAYANBHO opospaudoi cpene. Temtosas
HEYCTOWIHBOCTh. CTAaTHCTHYECKAsd KOHISMIHS ONTUYECKOro mpoGos. PasMepHas s3aBucHMOCTD
IOpPOroB mpoOos.

S. OBPA3OBATEJII>ﬁI>IE TEXHOJIOT'A

IIpoBeneHre NeKUMOHHBIX 3aHATHI O6ecmeleHo CIICNHATTU3UPOBAHHBIMU Ay IATOPHSMH,
000pyIOBaHHBIMH KOMITLIOTEPAMH K SJICKTPOHHBIMH IPOEKTOPAMH, YTO II03BOJISET COMPOBOIKAATH
YTECHUC JICKIMH JEMOHCTpAIHEH KOMIIBIOTEPHBIX CIIaMI0B.

B pamKkax NeKIHOHHOTO Kypca HCIOMB3YIOTCS TAKKE CIIEAYIOIIUE TeXHOIOIHH:

* KoMubioTepHbIE CHMYIILIH Ja3ePHO-HHYLHPOBAHHBIX IIPOIIECCOE.

¢ Texnomorus mnpoGreMHOro O6yYeHHS (case-study). Ilpm paccMOTpeHHH BOIIPOCOB
TIPaKTAIECKOro MPUMEHCHHUA PACCMOTPEHHOIO TEOPETHIECKOTO MATepHaa, HCIIOIB3YETCS JUANOT
CO CTYAICHTaMH Ha NIPEAMET BO3MOXKHBIX CIOCOO0B pellleH s IIOCTABICHHOM 33134,

* Berpeun ¢ yueHsiMH, paGOTAIOIUMH B 06NACTH NasepHOH (QU3UKH U JIa3epHOii
JUATHOCTHKH. |

6. OLHEHOYHBIE CPEACTBA JIJI1 TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTA,
IMPOMEXYTOYHON ATTECTAILIMH 11O HTOT'AM OCBOEHHS
AACHUIVIMHBI 1 YYEBHO-METOJHYECKOE OBECIEYEHUE
CAMOCTOSATEJIBHOM PABOTBI ACIUPAHTOB

Ilepedens BOpocoB /i TECTHPOBAHHS

1. Jluneitno monspusosanHoe m3nmyderne He-Ne nasepa ¢ mHpUHOH coexrpa 20 Mg
Hanpapisgercs B uHTeppepomerp Maxa-Ilennepa. B omnoMm u3 miey UHTEpHEPOMETPA CTOUT
TIOTyBONHOBAA IIACTHHKA, 6€3 IOTeph MOBOpAvMBAIOIAs TONApH3anmio Ha 90°. Kako#i momkma
OBITH Pa3sHOCTH ILTEY, YTOOBI Ha BBIXOJE HHTEPhEpOMETPa CBET ObLI HEMOMSIPU30BAH BO BTOPOM
MOPSAKE 110 MOJTHO?

2. Kax ¢ moMmoOmIBIO KpucTamia HHOGATa JUTHS CHeIaTh HETOJIAPU30BAaHHBIM JTHHEHHO
HIOJIAPU30BAaHHOE M3IIy4EHHE CBETOAMOJA C LEHTPAJbHOM MIHHON BouEBI 500 HM H HIIUPUHOH
ciexrpa 30 mM? Kaxolf mmueBI HyXHO B3sTH kpuctamn? OOBIKHOBEHHBI M HEOOBIKHOBEHHBIH
ToKasaTe/li MpeOMIICHHUS Ha NIHHE BOJHBL 500 HM paBHBI, COOTBETCTBEHHO, 2,34 1 2,24,

3. B TeueHne Kakoro BpeMeHH (II0 NOPAAKY BEMYUHBI) COMHEYHBIH CBET MOXKHO CUHTATE
OJIIPH30OBAHHBIM 7

4. To e, 17T CBETOAMOMA, H3IYYAIOILETO B AUATIa30He 30 HM ¢ MakcuMyMoM Ha 500 am?

5. Kaxas xoppensduuonnas (GyHKIUS I'mayGepa wm3Mepsiercss B SKCmepuMeHTe M0
HaOJIIONECHUIO «CKPBITON MOAApH3aLyiy? 3annucars BBIpa)KEHHE,



6. HenuaronanbHele 57eMEHTH MaTPUIB! KOTEPEHTHOCTH PaBHBI HYMO. O3HAYAET U 5T0,
YTO CBET HEMOJIIPHU30BaH?

7. MoxHo yu no BuAy BekTopa JKOHCA ONPE/IEeNTHTD, SBISETCS JH CBET MONHOCTBIO HJIA
YaCTUYHO HOJIpH30BaHHEIM? OTBET 060CHOBATE.

8. Kaxosa nomkHa GBITH TONIIMHA KBApLEBOi ILTACTHHKH, OPHEHTHPOBAHHOM (ONITHUYECKOM
OCBIO) TOA yrioM 45 TPafycoB K BepPTHKANH, YTOGBI TOPH30OHTAIBHO HOJIAPU30BAHHOE U3JTYUCHHE
THTaH-CanupoBOro yasepa ¢ JAIHHON BOJHBEL 800 HM U JUIMTENBHOCTHIO umaynsca 100 e Ha
BBIXOJI€ U3 INTACTUHKU CTAHOBHIIOCH

a) BEPTHKAIBHO MOJISIPH30BAHHBIM;
6) Henonspr30BaHHEIM. J[BYIIpeIoMIIeH e KBApIa CYHTATh paBHEM 0.01,
t r 2

9. Jlokaxxute, YTO MaTpHILBI BHIA ok g ,f,t| +|r| =1 00pasyroT rpymiy 1o OTHOLIEHHIO
K OIlepaliil YMHOKEHHS.

10. Tlokasats, uro BekTOpel J[KOHCA i1 NPABONMPKYIAPHOH K JIEBOLIAPKYJAPHOH
MOJIPU3AL U OPTOTOHAIBHEL

11. CkonbKHMH ~ BENIECTBEHHHIMH — [IapaMeTpaMH  XapaKTePH3yeTcs IIPOU3BOIBHBIH
ABYXMOJIOBEIH cBeTOENHTENb? Dasopas miacTuHka? PoraTop? OTBeT 060CHOBATE.

12. Kak npeoGpasyercs Bektop JDxoHca, kora BekTop CTOKCA IOBOPAIHBACTCS Ha T BOKPYT'
ocH 637 JanumuTe Marpuiy JbxoHca.

13. KoMMyTaTHBHBI 11 MOMSIPH3aLHOHHEIE TpeobpasoBanus? OTBeT 060CHOBATS.

14. MoxHno mu npunymars Ha6op (a3oBBIX IUIACTHHOK HIIH pOTaTopoOB, KOTOPHIA H000E
TOJAPU3AIMOHHOE COCTOSIHUE IIPE0OPa30BEIBAN OBl B OPTOrOHATHEHOE?

15. (a) Kak momxkeH GHITh MONAPH30BaH CBET, YTOGH! MPOKU3BONLHBIH POTaTOp HE MEHSUI €T0
COCTOAHKA nonapu3anuu? (6) KakuM Jo/mKeH GHITh POTATOp, YTOOHI OH HE MEHSI IIPOU3BOJIBHOTO
COCTOSIHYSI TOJIAPU3AIMH CBETA?

A A

16. Kak u3 mnactunox 5 u g clenarh IIACTHHKY — ?

17. IMeroTcs 4eTBEPTHBONHOBBIE IUIACTHHKH IS u3nydenrs YAG:Nd masepa ¢ mmusO#
BoaHEI 1064 aM. ByayT M nBe Takue IacTHHKH paboTaTh KaK OJHA TOJYBOJIHOBAS IJIACTHHKA?
Byner nu omma Takas miacTuHKa paboTaTh Kak MOIYBOJHOBAS MJIACTHHKA IS U3JIy4ECHUS BTOPOH
TapMOHHKH TOT'0 XK€ Jlazepa?

18. Cser, nomnsipu30BaHHbIH JTHHEHHO 110 X, NafacT Ha CHCTEMY M3 5 IIACTUH A/2, MPUYEM OCH
BCEX YCTHBIX IUIACTHH HANPABJICHBI IO YTIOM +1° K OCH X, 8 OCH BCEX HEUYETHHIX - T10J] YIIoM -1°
kK Heil. Kak Oynmer nomspusoBan ceeT Ha BLIXOJIe‘7 A ecM BCe MIACTHHKH OPHEHTHPOBAHBI
OIUHAKOBO - o yriaoM +1° k ocu x?

19. Jlsa opToroHanbHO MOMSPH3OBAHHEIX MOHOXPOMATHYECKHX Iy4YKa CBETa IIPOXOJAT Yepes
ONMHAKOEBIC ()a30BBle IUIACTHHKE, a 3aTeM COMBAIOTCS HA OKPAHe. byner num nHabmonmaTtbca
unrepdepennns? OTBer 060CHOBATS.

20. HaliTu cTeneHs nossipusauny Ayis o0HO(GOTOHHOTO COCTOSHHS.

21. Kak n3meputsp napamerp Croxca S1?

22. HapucoBaTh yCTaHOBKY [T H3MEPEHHS KoMOHHanuK napameTpoB Ctokca S1+S;.

23. Beraucnuts komMmyTarop [S)1,Sz2].

24. Cocrapyarot 1 rpymy omneparops! Ctokca? OTBET 060CHOBATS.



25. Berauenmts napamerpsl CTOKca IS COCTOSHESA |Vac> + c|2,0>, TEHEPHPYEMOTO TIPH

CIIP nepsoro tuma. Kakue mapamerpsr CTokca MOTYT GBITE H3MEPEHBI OJHOBPEMEHHO IS 3TOI'0
COCTOSIHHS?

26. Jokaszats cooTHOmEeHHE So? =:S%:+So.

27. Haiitu cpennee 3HaueHue oneparopa S*=(S,S) B OJHO(MOTOHHOM COCTOSHHH.

28. Haittu komMmyTarop [S2,S1].

G(k)

29. TlokaxuTe, YTO NPU3HAK HEKIACCHIHOCTH Dk(O)EgL—l%kil-<l, g = He

8k G(l)k

BBINOJIHACTCS IS TEIIOBOTO (FayCCOBCKOIr0) H3JIyUEHHS.

30. BeimonHsieTcs JIu 3TOT HPH3HAK JUI KOTEPEHTHOTO U3IyUCHHS?

31. Haiit 06beM KOTEPEHTHOCTH [JIsi H3/IY4EHHS HOIHOTO Ja3epa-yKasKy ¢ ITHHOM BOJTHEI
650 HM, MIEPHHOM criekTpa 10 HM, TUAMETPOM IIy4Ka 3 MM M IUQPaKLIOHHOM PacXOIUMOCTHIO.
(3aueM 3zech ymoMmHaeTcs AM(PAKUMOHHAS PACXOIUMOCTH?) IIpn Kaxoif MOLTHOCTH Na3epHOM
YKa3KH B 00b€ME KOT€pEHTHOCTH OyieT oquH (poToH?

32. Yemy pasna P-dynxmus s Bakyyma? A gynxmus Burnepa?

33. Kaxue BeNMYMHBI HAIO U3MEPUTH B OKCTIEPUMEHTE, YTOOBI YOEIUTHCS B HEKTACCHIHOCTH
nByx¢poronHoro ceera? Hapucosarh cxemy sKcIepuMeHTa.

34. HaliTh mapameTp TpyIIIApOBKH (HopmupoBarHyilo K® Broporo mopsaka) g® mns

COCTOSTHHS OL|0>+B|2>, +|BI2 =1. Tlpu KaKoM YCIOBHH CBET B TAaKOM COCTOSIHHH Oyner

00J1aaTh aHTUTPYIITHPOBKOMH?

35. Kakoro mopsaka HokHA ObITh HETHMHEHHOCT y cpebl, YTOOHl B Hell BO3MOXHA GBI
reHepaist TpeX(pOTOHHOrO cBeTa? 3alHIkTe raMHIBTOHHAH.

36. Kakue (usndeckue BeTHUHHBI H3MEPSIOTCS MpH TIPOBEpKe HEPABEHCTBA Bemta B dopme
Knaysepa-Xopra-IITumonn-Xonsra?

37. HOKaSaTB YTO JIJ'ISI cBeTa B GeIOBCKOM COCTOSHHHE (XOTS ObI OJHOM H3 YeTHIpeX),

= (a1 a )‘vac>,
(al +bTbT)'vac>

rie aT,bT - OIEpaToOpel POXAEHUS B IOJSAPH3ANHOHHBIX MOJAX X,y, 4 HHIOEKCH 1,2

0003HAYAIOT MPOCTPAHCTBEHHEIE MOIEI, CBET B KaXJOH U3 IPOCTPAHCTBEHHBIX MOJ[ ITOJIHOCTBED
HETIOJLIPKH30BaH (CTENSHb IOISAPH3AIUH PABHA HYJIIO).

38. Ilpu abGcomoTHON KanubpoBKe (HOTONETEKTOPOB C IOMOIIBEO budoronnoro mons (o
MeToy KIIBIIKO) ONMH U3 ETEKTOPOB BEIOHpaeTes Goslee MUPOKONOIOCHBIM (KaK 1o yriy, Tak 1
10 4acToTe), 4eM Apyroi. Kakoi u3 JBYX OETEKTOPOB IIPH 3TOM KaTHOpyeTcs?

39.Ecmm O y pmereli kamurama I'paHTa OBUT MAasTHHK ®yko ¢ upe3BBYANHO MaJbIM
3aTyXaHWeM, Ha KaKOH yros Obl OTKJIOHHJNACH ILUIOCKOCTh KAYaHHH TOCIE  KPYTOCBETHOIO
MyTEIIeCTBUs 10 37 napamtenu? IIpoaomKUTeIbHOCTD My TeNTecTBHs - 365 Heil.,

40. Ha xako#i yroym moBOpauMBAaeTCS IUIOCKOCTh KavaHud MasTHHKa @Dyko B CaHkr-
IerepGypre 3a cyTkn?

41. Ha xakol yron moBopaunBaeTcs HOJAPH3ANHUS CBETA MU IIPOXOXKAECHUH uepes 3 BHTKA
CBETOBOJA, 3aKPYUCHHOTO B BUE CITUPAITH C PaIHycoM 5 ¢cM M maroM 1 ¢cM?



42. Cpet, mONApU3OBAHHBIA JIMHEHHO o X, Ipeobpasyercss B COCTOSHHE ¢ JIHHEHHON
mossApusanuell mox 45° a) poratropom, 6) miacTHHKOM A/2. B kakoM ciyuae 6yer Gonbiue HaGer
reoMerpuueckoii ¢pazpr? OTBeT 000CHOBATE.

43. To xe, Halitu Haber reoMeTpraeckoif hassl.

44. Cper, TONAPHM30BAHHBI NPABOLKUPKYIAPHO, TIPONYCKAIOT —Uepes IUVIACTUHKY A/2,
OPUEHTHPOBAHHYIO ONTHYECKOH OCBIO MOJ YIJIOM %, K BEPTHKAIH, & 3aTEM YepPe3 TOYHO TAKYIO e
ITACTHHKY, OPHEHTHPOBAHHYIO ONTHYECKOH OCBIO IIOJ YITIOM -y K BepTHKauH. HaiiTu m3mMeHeHwme
TeOMETpHUECKOH (a3sl.

44. OueHnTe YyBCTBHTENLHOCTH KBAHTOBOTO MarHeTOMETpa.

45. Kax ¢ nomompio (a3oBoif mmacTHHKE cmedaTh 50% CBeTONENHUTENb MIS X- H y-
MOJIIPH3ALUOHHBIX MO ?

46. To xe, 1A HOTYBONHOBOI M YeTBEPTHBOIHOBOH ILTACTHHKH. J{JIsl IIACTHHKHA A/3?

47. HenonspuzoBaHHOe H3JIyYeHHE, IIPUTOTOBNEHHOE M3 X-IIOJISPH30BAHHOIO U3JIyYCHUS
TEIIOBOTO MCTOYHMKA (Kax?) IPOIMYCKAIOT Yepe3 IOMyBOIHOBYIO IUIACTUHKY, OPHEHTHPOBAHHYO
non yriom 22.5° K X, 3aTeM C HOMOIIBIO Npu3Mbl [Nana, BeeImomel X- H y- NOJIAPU3ALUID,
HalIPaB/LIOT Ha JIBA OXHOMOJIOBBIX JETeKTOpa (410 5T0 3HAauMT?). Kak H3MepuTh HOpMHPOBAHHYIO
KOPPeLIHOHHYI0 GYHKIHIO gxy? UeMy oHa GyaeT paBHa?

48. DBymer iy nposBIATECA 3B HEKT «CKPBITOH TONSPH3ALUIY U4 COMHEYHOTO CBETa?

49. Omnpenenenne KOppeTAIHOHHOM GyHKIEY BTOporo mopsiaka G+.. Kax ee H3MEPHUTH?

50. Omnpezenenune u cxema H3MEPEHHS KOPPEIAUHOHHON QyHKmn GPyy.

51. Vkaxure sBa HE3aBHCHMBIX HMHBAPHAHTA NpPeOOPA3OBAHMH MONAPH3ALUHA BTOPOIO
HOpsAKa IO TIOJII0 M OJMH HHBAPHAHT YETBEPTOrO MOPSAIKA IO MOJIO.

52.  Opmn genosek (HasoBeM ero X) yTBepiKIaeT, 4To KOTa ABYX(OTOHHbIH CBET ManaeT Ha
50-% cBeTonenutens, 06a GOTOHA Beera HAIPABIAIOTCS B OJUH BBIXOJI. IIpaB mu X?

53. Haiizure (a?) B COCTOSHHE “CKATOTO Bakyyma” |0)+c|2), c<<I,

54. Tlokaxmute, 4T0 111 CXKATOrO BaKyyma (a?) OTIMYHO OT HYIIA, a (a) PaBHO HYIJIIO.

55. Halifure HOPMHPOBAHHYIO KOPPEISLMOHHYIO (YHKIHMIO BTOPOTO IMOPSUIKa g® g
COCTOSIHHHM “‘CKaToro Bakyyma” |0)+¢|2), c<<I.

56. Hapucy¥ite cxeMy aKCepHMEHTA 110 HAGIIOACHHIO AMIUIATYIHOTO CKATHS.

57. Hapucytite cxeMy 3KCIIEPHMEHTA [0 HAOIIOIEHHIO KBAAPATYPHOTO COKATHSL.

58. 3ammmmte npeobpazoBaHus Boromo6GoBa s HEBBIPOKIAEHHOTO HapaMeTPHUECKOTO
yewnutens. [TokaxuTe, 4To OHH COXPAHSIOT KOMMYTALHOHHEIE COOTHOIIIEHHS.

59. Hso6pasure Ha Ha30BOM MIOCKOCTH CAEAYIONUINE COCTOSHHUS CBETA

1)  cxaroe mo KOOpaHHATE;

2)  cxaroe 1o dase;

3)  cxaroe 1o YHCy (HOTOHOB;

4)  cxaroe 1o dase ¥ KOOPAMHATE OJTHOBPEMEHHO.

60. Kak momay4uTh B SKCIEPHMEHTE IBYX(OTOHHBIH CBET, HeE UCIIONB3YSl CHOHTAHHOE
HapaMeTPUYIECKOe paccesHue? '

61. Kak momyuntb B DKCIIEPHMEHTE CBET ¢ AHTHUIPYHIHPOBKOA, HCIIOJIB3Ysl CIIOHTAHHOE
apaMEeTPHIECKOe paccesHue?

Bompoce! q.151 HoAroToBKM K 3a4eTy

1. KauecrBeHHas cxemMa MEXaHH3MOB W IOC/EJOBATENHHOCTH IPOLECCOB IOTTIOLIEHHS
CBETA M IIePEX0/1a MOTIIOIEHHON SHEPTHH B TEILIO.

2. CpA3b ONTHYECKHX NMOCTOSHHBIX ¢ MHKPOXAPAKTEPUCTHKAMHE METAILIA,



3. JlucnepcuoHHBIE  COOTHOmEHHs.  UYacTOTHAas  3aBHCHMOCTH  IIOTIOMIATETHHOM
CIIOCOGHOCTH MeTaIlTa IPY PasINYHBIX BULAX HOPMAIBHOTO CKHH-3((eKTa.

4. Bxian aHopMambHOCTH CKHH-3(Q(EKTa B HOBEPXHOCTHOE HOTIOLICHHE,

5. OCHOBHBIE MEXaHH3MBI ONTHYECKOTO MOTJIOLIEHHS B HOJYIPOBOJHUKAX, MEXAHH3MBI H
NOCIE0BATEILHOCTE IIEpefadyd SHEPrHH.

6. OCOOEHHOCTH MEX30HHOTO MOINOMERNS. IIOHATHE O HACHIEHAN MEK30HHOTO
HOTJIOLIEHHS.

7. BHYTpM30HHOE TIOIVIOIICHHWE CBETA M 3aBHCHMOCTb IIOTNOMATENBHOH CHOCOGHOCTH
NOJYTIPOBOJHHKA OT KOHIIEHTPAIMU CBOOOIHEIX HOCHTENEH.

8. Kunetuka (poT0OBO36YXIEHUS ONYHIPOBOJHUKA JTA3ePHOTO H3TYUCHHSL.

9. TloBepXHOCTHBIE AICKTPOMArHATHBIE BOIHB! ONTHYECKOTO AHANA30HA.

10. HarpeB mpocTpaHCTBA SKCIOHCHIMANIGHO CHAJAIOMIM C [IyOHHOH TEIUIOBBIM
HCTOUYHUKOM.

11. OO6mast XapakTepuCTHKa JA3ePHBIX JHHEHHBIX PEXHMOB Pa3orpeBa IPH OTCYTCTBHH
TeII00OMeHa, ONHOMEPHOM, ABYMEPHOM ¥ TPEXMEPHOM TEIIOIPOBOLHOCTHOM OTTOKE TEILIA.

12. TennoBoe mocieACTBHE NA3EPHOIO HMITYIIBCA.

13. Cneuunduka Harpea v OCTHIBAHHS MaTepuanta IPH IEHCTBUH CBEPXKOPOTKHX JIA3EPHBIX
HMIIYJIBCOE,

14. VYpaBHEeHUE TEMIONPOBOHOCTH; HAYAIBHOE W TPAHIMYHBIE YCIIOBHS.

15. Tepmuveckue addexTl, conpoBoXNAIONIME NA3ePHBIH HATPEB.

16. Tepmomexannueckne 5pdexTsr; (asoBsle NepeXoAsl B TBEPAOM  COCTOSHHH,
AEQy3HOHHO-XUMHYECKHE SIBICHUS; SMUACCHOHHEIE IPOLIECCHL.

17. OGpartHble CBA3M MEX/TY ONTHYECKUME U HOTOPUIUUECKAMH IIPOLECCAME IIPH JIa3€PHOM
HarpeBaHWM METAUIOB H MOIYIIPOBOAHUKOB.

18. TemmepaTypHBle 3aBHCHMOCTH IIOTVIOIIATEILHONW CIIOCOGHOCTH U k03¢ punreHTOB
00BEMHOTO TIOTTIOMIEHYIS], CKAYKH MOTJIONIEHNS TIPH IUTABICHHH JIJIsl METAJLIOB 1 IIOJIyIIPOBOTHUKOR.

19. TemnnmoBas HEYCTOMYMBOCTE U CTACHIH3AIHS.

20. TepmoX¥MHYECKHH MEXaHH3M JIA3€PHOTO HArpeBa OKHCISIOLIAXCS METAUIOB HA
BO3JIyXE€.

21. MexaHu4eckoe HU3KOTEMIIEPATYPHOE paspylleHne XPYIKAX MaTepPHAIOB.

22, XuMHYeCKHe MEXaHH3MBI paspyIleHHs.

23. BoicokoTeMnepaTypHbIe MEXaHU3MbI C YIACTHEM HCHAPEHUS.

24. IlonspuToHHBIH MeXxaHH3M GOPMUPOBAHHUS A3€PHO-UHIYIHPOBAHHOIO TTOBEPXHOCTHOTO
penbeda.

25. T'uapoavHaMUYECKUH MEXaHH3M JIA3€PHOTO Pa3pyHICHHS.

26. JlaBuHHas yaapHas HOHH3ALHUS.

27. MHOroGOoTOHHOE IOIIOLICHHE.

28. TemoBoif MeXaHU3M ONTHYECKOTO MPOGOS pealbHBIX Cpe.

29. OcHOBHBIE 9KCTIEPHMEHTAIBHBIE 3aKOHOMEPHOCTH H OCOGEHHOCTH OITHYECKOTO npobost
Y Pa3pyIIeHUs ONTHYECKH HEOJHOPOAHBIX CPE.

30. MexaHu3Mbl HHUIIMHPOBAHHUA OOBEMHOTO MOIVOMIEHHS B HEPBOHAYANBHO IPO3PATHON
cperne.

CamocrosiTenbHast paGoTa acnupanTa

CamocrosirenbHas paboTa acHHpaHTOB BKIIOYaeT Gojee TITyGOKOe OCBOGHHE MaTepHals,
paccMOTpeHHOro 0630pHO B paMKaX JEeKLMOHHBIX 3aHITHI.

1. MexaHu3MEI nOT: JIOIOCHHUA U JUCCUNAIINY SHEPTUHU B BEUIECTBE,



2. TloBepXHOCTHBIE BJIEKTPOMATHHTHBIE BOJIHBI ONTHIECKOTO JManas3oHa;

3. Obmas  xapakTepHCTHKa  HATPEBAHHUS MaTepuajioB  JIa3epHBIM  HM3NyYeHHEM H
CONIPOBOK/TAIOLTHE TEPMUUECKHE P (EKTEL;

4. JluHeliHble M HEJIMHEMHBIE PEKUMBI JIA36PHOTO Harpesa, TEILUIOBas HEYCTOWUHBOCTB;

5. JlasepHoe paspyIlcHNE TOITIOMAOIINX MarepHasosB.

1. YYEBHO-METOINYECKOE " HHOOPMAIIMOHHOE OBECIIEYEHUE
AACHUILIUHBI «B3AUMOJENCTBUE JIAZEPHBIX ITOJIEI C
BEHIECTBOM»
a) OCHOBHasl JIHTEpaTypa;

1. OHepretudeckue napaMeTphl 1 XapaKTePHCTUKH TIa3€PHOT0 M3JIyYEHS:METO. YKA3aHHs K
BBIIIOJHEHMIO JIAOOPATOPHBIX PaboT IO KypPCY «H3MEPEHHE M KOHTPOIDb [1apaMeTpPOB JIa3ePHOI'0
U3y4eHue[ neKkTpoHHEL pecype] / M. B. Taxcanu, JI.H Maiiopos. -M. :UsnarensctBo MI'TV um.
H.O. baymana, 2014.-49c¢.

2. (a3oBbIe PABHOBECHS B OJHOKOMIOHEHTHBIX CHCTEMAax [OnexTponHbI pecypc]
y4eGHoe nocobue / Bynunoposa I'.B. - Kasaus : M3aTensctso KHHUTY, 2014. - 92

3. (PazoBBIE pAaBHOBeCHS B MHOTOKOMIIOHEHTHBIX CHCTEMAx [OnekrponHsiit pecype] :
y4uebHoe nocobue / Bynunoposa I'.B. - Kasaus : UsnaTenscTro KHHUTY, 2014. — 168c.

0) momo/HMTeILHAS AMTEpPATYpa:

1. Ousuyeckne OCHOBBI JIA3EPHON PE3KH TONCTBIX JHCTOBBIX MaTEPHAIIOB | DJIEKTPOHHBIN
pecypc] / Kosanes O.B., @omun BM. - M. : ®U3MATIUT, 2013. — 256 c.

2. IIpakTuKa NpeNU3HOHHON NasepHOi 06paGoTKH [Onexrponmsii pecypc] / Bakc E.JI.,
Munenskuit M.H., Canpsixus JLT. - M. : Texnocdepa, 2013. — 696 c.

3. ®usuKa BBICOKHX IUIOTHOCTEH SHEpruu [OnexTponnsIi pecypc] / ®opros B.E - M. '
OU3MATIINT, 2013. - 712 ¢.

B) IIporpammuoe oGecrieuenue u HurepHer-pecypebr:

1. http://intechlaser.ru/diodnaya-sborka-visokoy-plotnosti/

2. http://intechlaser.ru/moschnye-diod nye-sborki-stabilizirovannye-dline-volny/.

8. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JMNCHUIITUHBI
«B3AUMOJENCTBUE JIA3EPHBIX I1OJIEI C BEHIECTBOM»

IlpumeHenne  MyIbTHMENMMHBIX  mpesenTanuit  u KOMOBIOTEPHBIX  CUMYJIALHMA
ofecrieunBaeTcss NpOBEJCHHEM  3aHATHH B yXe  0OOpYyJOBaHHBIX  MYJIBTHMEAHHHBIM
06opymoranmeM ayauropusx kabeaps GullM.

Jnst oGecnedenus mpoBefeHHs JIAGOPATOPHBIX PaGoT HMEIOTCH KOMIIBIOTEPHBIE KIIACCEI
Kaderpei DullM u crenmanrH3UpOBAHHBIE y4eOHO-HayuHEle J1abopaTopum, 0GOpPYIOBAHHEIE
COBPEMEHHBIM 00OpPYINOBAHMEM IS JA3€PHON NUATHOCTHKHM BEIIECTBA W U3y4YEeHUs Jla3epHo-
HHIYIHPOBAHHBIX Npoleccos (nab. 107-3, 107a-3, 419-3, 123-3).



PaGoyas mporpaMMa JUCUHIUTAHEI COCTABIEHA B COOTBETCTBHH C TpeboBanusamu OI'OC BO

(YPOBEHE IOATOTOBKH KAZpPOB BBHICIIEH KBaM(pHKanuu) oo Hanpasinenmo 03.06.01 dusuka u

ACTPOHOMMSA M HAIIPAaBIEHHOCTH (IPOQIITIO) MOAroTOBKH JlasepHas dusuka
—
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