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1. LEJH OCBOEHUS UCHUILIHHE]

Hemsmu  ocBoenus JUCIIHIUIAHBL  (MOLyss) «Bsaumopeitcraue JTa3epHBIX Mojei ¢
BCILIECTBOMY sABMseTCS $opmuposanue y ACIIMPAHTOB 3SHAHUN U KOMIIETeRIuH B obnactu nasepHoii
bu3mKH B yemoBusx MHTCHCHBHOTO  Da3BHTHA MeTomoB i CPCACTB, OCHOBaHHEIX Ha
B3AHMONEHCTBAN J1asepHOro U3SJIYYCHHS C BeluecTBOM, CIOCOOCTBOBAHME CTAHOBIEHIIO Oymyrmux

Hay4HO-HCCIIenoBaTe b CcKux KaJpos, HEOOXOMUMBIX st YCIEHIHOTO  pa3sBHUTHA COBPEMEHHOIH
Poccum.,

3amaun kypca;

= copmuposars y ACIUPAHTOB CIIEHAJIbHBIE TeOpeTHyecKue 3HaHus ¢ yuetom OCTIe THUX
HaYTHBIX NOCTHXEHHI B 061acTH aze PHEIX BO3ZICHCTBHII Ha BemtecTRo;

~ AaTb OCHOBHBIC NMPAKTHYECKHE HABLIKH B MOJZICITUPOBAHUH TpoLeccoR B3aUMOJIeHCTBIS
JA3EPHOTO U3ITyYeHHUs ¢ METaJUIaMH, TUSTIEKTPUKAMHE 1 HOJIYIIPOBOTHUKAMH;

— chopmupoars IPEACTaBICHUE O MpPaBHIIBLHOM TIPUMCHEHUU IIONYYEeHHBIX 3HAHMS opu
PEIICHNY 3a5a4 sTasepHOM ¢busukm.

2. MECTO AACHUTLIINHBI B CTPYKTYPE OIIOII BO
B HacTosimee Bpems o6acts HCTI0JIB30BaHUS JIa3epHOTO H3ITyICHHUS B Ka4eCcTBE HAYYHOrO

IIOJIEH ¢ BeIlecTBOMY maer OCHOBY Iisl ocienytomeit paGoTs CICIHANIKCTa B 06acTH Ta3epHOH
busnky, CHCTEMaTH3HPOBAHO IIPEACTABIISIS TIPUHIMIBL H IPHMepHl MpHMeHeHs Ja3epHOro
Hsllydenus. Jlaunas nucnummea oy DCUTCS K TUCHHUIIMHAM TI0 BEIOODY BapuaTHBHOH wacTy
OIIOIT noarorosky aCIHPaHTOB IO HANPABIECHHOCTH «JlazepHas dusuxay. 3HaHwus, (opmupyembre
KypcoM HeoOxoaumsbr kak B HCCIIeNOBATENbCKOM paboTe, Tak u AT HEXKEHEPHBIX Pa3paboTok s
HANPABIECHUN JIa3epHON TeXHHK. Usnoxenue MaTepHana B pamkax Kypca YUUTBIBAIOTCA, Kak
0a3oBEIe monOXKeHHS Jla3epHO# pusuky, Tak u COBPEMEHHbIE TEHIEHIIHH NaHHOMH obnactu Haykw,

3. KOMIIETEHLIUN OBY‘IA‘IOI[IEFOC}I, O®OPMUPYEMBIE B PE3YJIIbTATE
OCBOEHUSs AUCHUAILTUHB]

B pesymerare oceoemus TIPOTpaMMBI - aciHpaHTyphl Y BBITYCKHHUKA JOIKHBI GBITH
chopmMupoBanpl CICAYIOIEe KOMIIETEHIHY:

YK-1 cnocoGrocteio i KPHTHICCKOMY aHAIM3Y u  omenke COBPEMEHHBIX HAYYHBIX
AOCTHKCHUH, [eHEPUPOBAHMIO HOBLIX UJIeH IpH perneHuy HCCICIOBATENBCKAX U MPAKTHYCCKIX
3a1a4, B TOM 4ucie B MEXIUCUUIITHHAPHEIX o0macrsx;

YK-2 cnoco6roctsio IIPOCKTHPOBATE M OCYLIECTRIISTE KOMILICKCHBIE HCelIenoBanus, B Tom
HHCIC MEXTUCUUILTHHADHELE, Ha OCHOBE HENOCTHOTO CHCTEMHOTO Hay9HOTO MHpPOBO33peHHs ¢
HCIOIB30BaHUEM 3HAHHI B 061acTH HCTOpUH 1 hunocoduu Haykw,

YK-5 cnoco6roctsio IITAHUPOBATE M peraTs 3amauy Co6CTBEHHOTO npodeccuonansHoro 1
JYHOCTHOTO Pa3BHTHSL,

OIIK-2 roroBrocTs K TIPENONABATeNLCKON NesTeNbHOCT] TI0 OCHOBHBIM 0Gpa3zoBaTeILHEN
TIpOrpamMMaM BEIcIero oGpasoBanus.

B pesymbrare ocoenus AUCIHIUTAREL o0yvarommiics nommker ACMOHCTPHPOBATE ClleAyIOmIHe
Pe3yIbTaTh! 06pazoRammys:

3HaTB: Mexanu3MED TIOTTIOMEHNsS U muccHmamyy SHEPTUH Ja3epHBIX mMoJelf B BEILECTBE;
COBPEMCHHBIC HayuYHbBlE JOCTHIKEHTs (YK-1); adpdpexrer u ABJICHUS, WHIYIHUPOBAHHBIC Ja3epHBIM
U3JIYYCHUEM; MPHUHIAIIEL Jla3EPHOro npeolpasoBanus BemecTra (YK-2); coBpemenusie METOJBI U




TCXHOJIOTHH HAYYHORH KOMMYHHUKAllMK Ha rOCyNapcTBEHHOM I MHOCTpaHHOM si3pikax (VK-5, OITK-
2);

H pemats 3anaun (YK-1); IIPOCKTHPOBATL M OCYINECTRIATE KOMIICKCHEIE HCCIENOBaHUS, B Tom
HCTIC MEXK U CUUILIHHAPHbIE (VK-2);

Baaners: meromamu MOZIepoBaHus 3¢ (hekToB 1 SBJICHUM, MHIYMPOBAHHBIMHE Ja3epHBIMHU
HOJIAMH B BEIIECTBE; METOMaMu ONPEACICHUS OTKIIHKA CPEeXBl Ha JasepHoe BosnelicTBuio (YK-1
OIIK-2); cnoco6rOCTBIO HPOCKTHPOBAaTh M OCYLIECTBIIATH KOMIIIEKCHBIC HCCIIEIOBAHUS, B ToM
THCTIe MeXAHCIUIUTHHAPHEIE (YK-2); cnoco6rocTEIO TLTAHUPOBATL M PelIaTh 3aaun cO6CTBEHHOTO

4. CTPYKTYPA U COIEPKAHUE JAUCIHUTINHBI
O6mast Tpynoemkocts AUCHHINIAHEI COCTABIISIET 2 3aY€THBIX CIUHHLL, 72 Yacos.
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1. Mexaanu IOTIONEHHUS U AUCCHNIALINH JHEepPrum B BewecTne.

OIITI/I‘-IGCJKI/IG IIPOLIECCHI B MeTaiax., Ka‘-ICCTBCHHaH cxXema MEXaHUu3MOB u

Homatue o macemmenun MEX30HHOTO IIOrIIONIeHM S, BryTpuzonnoe [IOTTIOIIEHNE CBeTa u
SABUCUMOCTB IOTJIOINATENbHOM CIOCOOHOCTH IOMYNPOBOMHHKA OT KOHIIEHTPAIlUN ¢BOGOIHEIX
Hocutenel. Kunermka (oToBo36y ) NEHHS OIYIPOBONHAKA  Jla3epHOro U3llydyeHus. Biusnpe



b Gy3HOHHO-peKOMOUHAITHOR DX nponeccos. IloBepxHOCTHEBIE SJICKTPOMArHUTHBIE BOJIHEI
OITHIECKOTO  nuanasoHa. OCHOBHBIE CBOMCTBA TIOBEPXHOCTHBIX  BJIEKTPOMATHATHEIX  BOJIH,
CTPYKTypa W paclpeieneHHe moneif, ycioBms CYIIECTBOBAHMUSI, NMCHEPCHOHHOE COOTHOIICHHE,
IoBepxHOCTHBIE IIa3MOH-TIOJIAPHTOHBI  HA TIpPAaHHIE MeTalia C JAHIIEKTPUKOM. MeToms!
BO3Oyxnenus [19B. OdexruBHOCTE Bo3Oyxaenus IIOB Ha PEHIETKE W LIepoXOoBaTOM
oBepxHOCTH. Biiax rewepaumn w mucewmamun [19B B TIOIJIOIIEHNE CBETAa HAa MOBEPXHOCTH
MeTalia. '

2. JIuneiinpie pesxumbI JIA3ePHOro HArpeBa.

JIumeitHbIe  pexxUMEI fasepHoro  Harpesa. Harpe mpocrpancrsa 9KCIIOHEHIIHAJIBHO
CHANAOIAM ¢ TYyOMHOH TEIUIOBBIM HCTOYHHKOM. Kpurepunansurie [IapaMeTpbl U OCHOBHBIE
3aKOHOMEPHOCTH. OCOGEHHOCTH HarpeBaHus MaTeprajia CBETOBBIM IIATHOM KOHEYHOTO pa3mepa.
O6mas xapakreprcruka JIa3CPHBIX JTMHEHHBIX PEKHMOB pa3orpesa IIpH OTCYTCTBHH TEILIOOOMEHa,
OLHOMEPHOM, JBYMEDHOM H TpeXMepHOM TCIUIONIPOBOHOCTHOM ~ OTTOKE Temwia. TeImioBoe
TOCIIEACTBHE NasepHOro uMmyinbca. Crenuduka HarpeBa M OCTBIBAHHS MaTepHasa IIpH AeHCTBHH
CBCPXKOPOTKHX  JIa3ePHBIX HMITy/ThCOB.  OfImast X4paKTePHCTHKA HArpPeBAaHHS  JIA3epPHbBIM
H3nydeHneM. TensoBble sddextir B KOHIICHCHPOBAHHEIX cpenaX. OCHOBHBIE 0COGEHHOCTH
TEMIICPATYPHOK KHHETHKH IIPU JIA3€PHOM BO3ICHCTRIHY. TemmonpoBoaHoCTHBIE MEXaHH3MEL OTBOJIa
TeIlIa. YpaBHEHHE TCIIONPOBONHOCTH; HAYAIBHOE I IPAHAYHELE YCIIOBHSL. Tepmuueckue sppexTsr,
CONPOBOXIAIOIME JIa3epHBIH HarpeB. TepMOMeXaHHYECKHe 3ddexTrr; (asossie mepexompl B
TBEPIOM COCTOSHMY; NUGDY3HOHHO-XUMHUIECKHE ABJICHUST; SMUCCHOHHEIE Tporiecchl. OCHOBHEIE
OCOGEHHOCTH J1a3epHOM aKTHBAIHH TpoLeccos  appennycoBckoro Ttuna. JlasepHoe miaBieHHe
MIOBEPXHOCTH.

3. HeJIPl!HeﬁHLIe PEXKUMbI JA3€PHOro Harpesa, remJioBasi HEYCTOMYHBOCTD.

Hennneitnrie pexcumer Ja3epHoro HarpeBa. OGpaTHBIE CBS3H MEXIy ONTHYECKHMH U
boropusnueckumu mpomeccamu IIpH JIA3CPHOM HAarpeBaHUH METAJUIOB MU IIOJIYIIPOBOTHHKOB.
Temneparypurre 3aBucumocTn HOTTIOIATEEHON CITOCOOHOCTH U KO3 QUIHEHTOR 06BEMHOTO
TIOTTIOMEHHS, CKa4YKH MOTTOLIEH S PH ILTABICHHH AL METAJIIOB M TIOJIyIPOBOAHHUKOB. Terioras
HEYCTOMYMBOCTE M CTAOHIH3AIS. Wnepunonnbie Mexanmsmb 00patHBIX cBszelt. OcoGeHHOCTH
HCNTMHEHHBIX PEXXKUMOB HATPEBA H TEITOBOM HEYCTOHYMBOCTH IIPH Ja3epHOM aKTHBAITHH IIPOIIECCOB
ApPEHUYCOBCKOrO THIIA. Biumsgnue TCMIIEPaTypHOH 3aBHCHMOCTH IOINOMATENBHON CIOCOGHOCTH
METallla Ha €ro JasepHBIH pa3orpes. ®opmupoBaHue KBa3HCTAllAOHAPHOI'O HPOTPETOTO CJIOA.
OKCIOHEHIMAIBPHASL KHHETHKA pocra Temueparyper. Tepmoxumudeckuit Mexanmsm JIa3epHOTO
HarpeBa OKUCIIAIOMNXCS METAIIOB Ha BO31yXe. OCHOBHBIE SKCIIEPHMEHTATBHEIE 3aKOHOMEPHOCTH.
Kunernka B3anmoceszanmpx XUMHYECKHX, ONTHISCKHX 1 TEIUIO(YU3NYECKHX MPOLIECCOB,

4. JlazepHoe paspymenue NOTIOMAINHX MATEPHAJIOB.

Obmas  xapakrepucTHKa — MexaHH3MOB Ja3epHOrO  paspymeHns.  Mexaduueckoe
HUSKOTEMIICPATYPHOE paspylieHue XPYIKHX MaTepHanoB. XUMHUYECKHE MEXaHU3ME] paspylieHus.
Bricokoremneparypusie  Mexammsmer o yaacTHeM  ucnapenus. IIoNspHTOHHBIN —MexaHmsM
(opmupoBanus JIa3€PHO-MHYIPOBAHHOTO MOBEPXHOCTHOTO pembeda. JlazepHoe wucmapenwue.
Kunernxa vcnapenus miockoi nosepxHocTh. cnapenue B Bakyym u CpeNly ¢ IPOTHBOMABICHHEM,
Temneparypnast rpanuna TIepeXo/a OT Harpesa K ucnapenuio. Temmodusuka IIepexo/a OT Harpesa
K ucmapenuro. OpnHoMepHas 3amaua TCOPUH  TEIIIONPOBOAHOCTH O  JIa3epHOM HarpeBe c
UCIapeHueM. Y CcTaHOBJEHHe CTAlIHOHAPHOTO  pexkuma.  OmnpeneseHue KBa3HCTaHOHAPHBIX
IIapaMeTpoB. 3aBHCHUMOCTD TeMICPATYPBI M CKOPOCTH JIa3ePHOTO paspylIeHHs] OT IUIOTHOCTH



CBETOBOIO NOTOKAa. BrITecHenme paciliaBa  u3OBITOYHEIM  JaBlIeHHEM IapoOB M3 JIyHKH.
l'anpommuamugeckuit mexanmsy MIa3EPHOTO paspyIeHus. 3aKOHOMEePHOCTH pasiera mapos.

5. CoBpemennbIe npencrasenns 00 onTH4ecKkoM npoGoe Ipo3pavHbIx cpe,.

Dusnyeckue mpencTapieHus o ONTHYECKOM Npo0OE MIeaabHbIX MUBJIEKTPUKOB. JIaBuHHAS
yRapHas wWoHm3auus. Muorodoronnoe nornomenue. Poas BPMB. OJEKTPOMHAMUYECK e
HEYCTOMYHBOCTH. TemnmoBoil Mexanusm ONTHYECKOr0 MpoOOsI pPeatbHBIX cpen. Onrtuueckue

32KOHOMEPHOCTH U OCOOEHHOCTH OMTHYECKOro npo6os U PaspyIeHus! ONTHYECKY HEOTHOPOIHBIX
cpen. Pois MHUKDOHEOAHOPONHOCTEH B  3apoyaeHun Horomenuss u 1mpoGoe. MeXaHU3MEL
HHUIMHPOBAHAS OOBEMHOrO MOMVIOMCHHS B TICPBOHAYANILHO  IPO3pavyHON cpenme. Termiosas
HeycroiunBocTh. CTaTHCTHYeCKAs KOHICIIIASA  ONTHYECKOTO MmpoGos, PasmepHas 3aBucumocts
IIOPOTOB MPo6osL.

5. OBPA3OBATEJIbHBIFE, TEXHOJIOT'un

IIpoBenenre nexumoRHEX 3aHATHH obecmeueno CICIHATIM3UPOBAHHBIME Ay IUTOPHSMH,
000pyIOBaHHBIMHE KOMIIBIOTEPAMH M 3JTEKTPOHHBIMHE TIPOEKTOPaMH, 9TO I03BOJISET COMPOBOKIATH
YTCHHUE JIEKLHH JeMOHCTparueit KOMITBIOTEPHBIX CIIANIOB.

B pamkax nexrmonnoro Kypca HCIOJIB3YIOTCS TaKKe CIIEAYIOre TeXHOIOHH:

* KommbrorepHsre CUMYJIALAN JIA3€PHO-HH Y M POBAHHEIX IIPOLIECCOB.

» Texuomorus mpoGremuoro o0ydenus (case-study). ITpu PacCMOTpEeHHH BOTIPOCOB
IIPaKTUYECKOro MpHMEHEeHHUS PAacCMOTPEHHOT'O TEOPETHUYECKOTO MaTepuana, uCIoNb3yeTcs THAIOT
CO CTYICHTaMM Ha MPEJIMET BO3MOXKHBIX CIIOCOGOR PCLICHHS [TOCTABIICHHOM 3a1auy.

° Berpeun ¢ yuenpivu, paboralomumu B 06macty JasepHoil pusuku u JIa3epHOM
JHATHOCTHKH.

6. OIIEHOYHBIE CPEACTBA JIUISA TEKYIIETO KOHTPO.ISI YCIIEBAEMOCTH,
ITPOMEXXYTOYHOI ATTECTALIUH 110 UTOTAM OCBOEHUSI
AUCHUTILIMHBI U YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJNLHOMN PABOTBI ACITUPAHTOB

Ilepeuens Bonpocon st TeCTHPOBAHHSA
1. Jluneiino HIOJIIpU30BaHHOE u3iyyeHne He-Ne lasepa ¢ mMpHHOH crektpa 20 MI'
HalpaBisieTcs B uHTEpdepomerp Maxa-Iennepa. B omrom mus3 IUIeY HHTepdepoMeTpa cTOUT
TIOJYBONIHOBas MIIACTHHKA, Ge3 moTeph TIOBOpavHBaromas  monspusanmo va 90°. Kakoii JIOJDKHA
OBITH pasHOCTH IUIeY, YTOGHI Ha BBIXOZIE UHTep(epoMeTpa CBeT GhIT HEMOJIAPH30BaH BO BTOPOM
TIOPSIIKE 110 ITOJTE0?
2. Kak ¢ nomormpio KpucCramia HuoOaTa JIUTUS crenats HCIIOJIIPU30BaHHBIM  JIHHEHHO

TOKA3aTeNH NPEIOMIICHHS Ha JJIHHEe BonHEI 500 HM paBHEL, COOTBETCTBEHHO, 2,34 u 2,24,

3. B Teuenue xaxoro BPEMEHH (110 MOpsaKy BCJIMYMHBI) CONHEYHBIH CBET MOMHO CUHTATH
NOJIIPU30BAHHBIM?

4. To xe, ms CBETONMO/IA, H3IIyYalOero B auanaszone 30 my ¢ MakCHMyMoM Ha 500 am?

5. Kakas  xoppensmumonnas Gynkius T naybepa u3Mepsercss B OKCIICPUMEHTE 10
HabOIIO e HIIO «CKPBITOM MOJIsIpu3anumy»? 3amicars BBIpaXKEHHUE.



6. Henmaronansueie snements MATPHIBI KOTEPEHTHOCTH PaBHBI HYII. O3HAYaeT i 370,
4TO CBET HEMONSAPU3OBAH?

7. MoxHO 11 10 BUJy BekTopa J[KOHCA OIpenenuTh, SBNSETCS JH CBeT IIOJTHOCTBIO HJIH
HACTHYHO NONAPU30BaHHEIM? OTBeT 060CHOBATE,

8. KaxoBa momxua 6wITh TOJIIMHA KBAPIEBOH IIaCTHHKH, OPHEHTHPOBAHHON (ONTHYECKOMH
OCBIO) TOA yriioMm 45 TPaiyCoB K BEPTHKANM, YTOOBI TOPU30OHTAIBHO TOJIAPH30BAHHOE U3JIydeHHE
THTaH-CaNl)UPOBOroO Jiasepa ¢ JUIMHON BOJIHEL 800 HM M IIHTENBEHOCTBIO uminynasca 100 e Ha
BBIXOJZIE U3 ITACTUHKH CTAHOBHIIOCH

a) BEPTHKAIBHO HOJIIPU30BAHHEIM;
0) HeTIOAPH30BAHHEIM, HBynpenomierue KBapua cyutarhb paBHbeM (.01,

{ v 2 2
9. Hoxkaxwure, uro MaTpPHILI BHIA % x ,,z‘] +lr, =1 o6pasyror TPYNIy 110 OTHOILEHHIO
—r !

K OIlepalull YMHOIKEHUS.

10. IMokasare, utoO BEKTOpbI JIxoHca s NIPABOLUPKYISPHON ¥ JIBOLMPKYIAPHOlH
NOJIAPU3AIMHA OPTOrOHATBHEL.

11. CkonbkumME  BemecTBeHHBME apaMeTpaMi  XapaKTepH3yeTCs  HPOU3BONbHDIN
ABYXMOZOBBIH CBeTOMEMHTENB? DasoBast MIacTHHKA? Porarop? Oter 06ocHoBaTS,

12. Kax npeoGpasyercs BeKTop J[xoHca, korma BeKTOp CTOKCca moBOpaunBaercs Ha 1t BOKpYT
OCH 637 3anuimuTe Marpuny JI>koHca.

13. KoMMyTaTuBHEI 111 TOJpA3aHOHHBIE peobpasoBanuss? OTBET 060CHOBATE,

14. Moxuzo nu mpunymars Ha0Op (a30BBIX ILIACTHHOK MM POTaTOPOB, KOTOPBIA JHOO0OE
TIOJIAPU3ALMOHHOE COCTOSIHEE IPe0OPasoBhIBA G B OPTOTrOHAJILHOE?

15. (a) Kak momxen GpITh TIOJIAPH30BaH CBET, YTOOHI IPOU3BOJILHBIL poTaTop He MEHsI ero
COCTOsHMS mospusanun? (6) Kakum nomken 65Ty POTATOp, YTOOBI OH He MEHSUT IIPOM3BOIBHOrO
COCTOSHUS MOJIIPU3ALNHY CBETA?

A

16. Kax u3 mimactunox 5 H — Clelath IJaCTHHKY — ?

17. merotest wetBeprBOTHOBEIE IUIACTHHKY I m3myuenuss YAG:Nd nasepa ¢ JUIHHOMH
BoyHbl 1064 M. Byayr mu age TaKHC IIACTHHKK paboTaTh Kak oaua [IOJTyBOJIHOBASI TJIACTHUHKA?
Byner mu opma Takas mnactanka paboTaTh Kak MONYBONHOBAS IIACTHHKA AL M3JTy49EHUST BTOPOI
TapPMOHHKH TOT0 K€ Jlazepa?

18. Cer, monspusosanusit muneiino 10 X, IaIaeT Ha CUCTeMy U3 5 IIacTHH A/2, IIPHYEM OCH
BCCX HCTHBIX ITACTUH HAIPABJICHHI 110 YrioM +1° K OCH X, & OCH BCeX HeYeTHEX - O] yriioM -1°
K Hed. Kax Gynmer momspusosan cer ma BBIXOZC? A eCliM BCE IUIACTHHKH OPHEHTHUPOBAHEI
OZIMHAKOBO - TIOA yTII0M +1° K ocH X?

19. JIBa oproronansuo TIOJIIPU30BAHHBIX MOHOXPOMATHYECKHX ITy4Ka CBeTa MPOXOJST Yepes
ONHMHAKOBBIE (ha30BEIC IUTACTHHKH, a 3aTeM COMBAIOTCS Ha sKpame. Byner nu mabmonarscs
uHTepQepenims? OTBeT 060CHOBATE,

20. Haiitu cTemens HOJIApH3aiy A5t OHO(GOTOHHOTO COCTOSHIS.

21. Kak usmeputs napameTp Crokca S;?

22. Hapucosars YCTaHOBKY ISl H3MEPEHUSI KOMOHHAINH napamerpos Ctokca S;+8S,.

23. Berunciuts KommyTarop [S1,S;].

24. CocraBisior mu Tpyniry oneparopsl Ctokca? OTBeT 060CHOBATE.



25. Berunciuts napamerpel CTOKCa IS COCTOSHUS lvac> + c’2,0>, TCHEPUPYEMOTO IIpH

CIIP mepBoro Tuma. Kakne napamerpbl CTokca MOryT GBITH HU3MCPEHBI OMHOBPEMEHHO JJISI 3TOrO
COCTOSAHUA?

26. Jlokasats cootHomenne S =:So2:+S,.

27. Haiitu cpenHee 3HayeHne oneparopa S?=(S,S) B OIHO(DOTOHHOM COCTOSIHHL.

28. Haittn kommyTatop [S2,81].

(k)
29. Tlokaxwure, wuro IIPU3HAK HEKJIACCUYHOCTH Dk(O)Egk;kg;kﬂd, gk EGik, He
&k G

BBIIIO/IHACTCS IS TEIIOBOTO (IayCCOBCKOro) U3JIy9eHUs.

30. BrimonHsercs jm 5ToT HPHU3HAK JJI1 KOTEPEHTHOTO U3JIydeHHs?

31. Haitt 06beM KorepeHTHOCTH st H3JIy4CHHST TUOJTHOTO JIa3epa-yKasKH ¢ JUTAHOH BOJIHE]
650 HM, mmEpHHOl crektpa 10 HM, nEamMeTpoM mmyuka 3 MM u AUDPaKIMOHHON PacXOqUMOCTHIO.
(3aueM 3necy ymomumaercs JudpakuonHast pacxomumocts?) Ilpu Kakoit MomiHOCTH Ja3epHoH
YKaski B 00beMe KOTepPeHTHOCTH Gy IeT oquH doTon?

32. Yemy paBHa P-pyukums ms Bakyyma? A gynxrus Buraepa?

33. Kakue BenuduHb HamO M3MEPHUTE B OKCNIEPUMEHTE, YTOOBI yOESAUTECS B HEKJIACCUYHOCTH
ABYX(OTOHHOrO cBeTa? Hapucosars cxemy 9KCIIEPUMEHTA.

34. Haiitn mapamerp TPYIMIAPOBKE  (HOpMHEpOBaHHYIO K@ BTOpOro mopsiika) g? g

COCTOSIHHUS OL’ 0>+Bl 2>, ’0612 +,Blz =1. Ilpu xaxom ycroBum ceT B Taxom COCTOSIHMH Gyxer

00J1anaTh AHTUTPYIITHPOBKOH?

35. Kakoro nopsmka nomKHa GuITh HCIMHEHHOCTD Y Cpebl, uToOHl B Helf BO3MOMKHA ObLTa
TCHEpanHs TPEX(YOTOHHOIO cBeTa? 3amummTe raMUJIBbTOHHAH.

36. Kaxue Qusuyeckue Bemmumubr H3MEPAIOTCA NPH MpPOBEPKe HepaBeHCTBa Bemta B bopme
Knaysepa-Xopna-Illumonn-Xompra?

37. Iloka3sare, uTo 115 cBeTa B O€IIOBCKOM COCTOSIHHH (xoTs1 661 OMHOM 13 YETBIpEX),

Pt = (alszT =+ blTag)’vac>,
oF = (alT ag + bl.fibg ){vac),

rje aT,,b’ ~ OICPaTOPEl POXNICHHS B NOJSPH3ALMOHHBIX MOJIAX X,y, @ HHIEKCHl 1,2

0003HAYAI0T IPOCTPaHCTBEHHDIC MOZBIL, CBET B KaXIOH M3 MPOCTPAHCTBEHHBIX MOJ HOMHOCTEIO
HEIOAPU30BAH (CTENEHD HOJIAPU3AIHH PaBHa HYJIIO).

38. IIpu abcomoTHoi KanOpoBke (OTOAETEKTOPOB ¢ TIOMOIIBIO 6GH(POTOHHOrO Mo (110
Merony Kiemiko) onun us ACTEKTOPOB BBIOMpAETCS GOJiee MHUPOKOIONOCHBIM (kax 1o yriy, Tak u
II0 9acToTe), yeM apyroit. Kakoit m3 ABYX ACTCKTOPOB IIPH 3TOM KaTuOpyeTcs?

39.Ecmm 6bl y nmereif kamurama I pauTa Obul MasTHHK Dyko ¢ 9YPE3BEIYAHO MaJIbIM
3aTyXaHueM, Ha Kakod yrom 6Bl OTKIOHWIACH IIOCKOCTE Ka4aHU{ 10CIe  KPYrOCBETHOIO
nyremecTsus 1o 37i napasmtenu? ITponomKITe s HOCTE IIyTeMeCTBUSA - 365 nHeil,

40. Ha xakoii yron TIOBOPAYMBACTCSA IUIOCKOCTh KAYaHWM MasTHHKA @®yko B Cankr-
Ietep6ypre 3a cyTxu?

41. Ha xakoii yron TIOBOPauMBACTCS MONAPH3ANKS CBETA MPH [IPOXOKICHUN yepe3 3 BHTKa
CBETOBO/A, 3aKPYYECHHOTO B BUJIE CITUPAIH ¢ pamuycoMm 5 ¢M u marom 1 cm?



42. Cser, monsapusosanHbIi JUHEHHO 1o X, peodpasyerTcss B COCTOSHHE ¢ THHERHOl
ToJspusanued mox 45° a) poratopom, 0) mnactunkoit /2. B kakom ciydae Oyzner Gonblue Haber
reoMeTpuieckoit passr? OTBET 060CHOBATE,

43. To xe, HaitTn HaGer T€OMETPUYECKOH (paspl.

44. Cer, monsIpu3oBaHHELH TPaBOLHUPKYIIAPHO, MPOIYCKAIOT —Yepes IUTACTUHKY  A/2,
OPHUEHTHPOBAHHYIO ONTHYECKOH OCHIO MO YIJIOM X K BEPTHKAJH, a 3aTEM 4Yepe3 TOUHO TaKyIo JKe
TIJIaCTHHKY, OPHEHTHPOBAHHYIO OITHYECKOH OCBLIO IO yriioM -¥ K Beprukainu. Haiitu usmenenme
T€OMETPUIECKOH (hasbl.

44. OneHHTE YyBCTBUTENBHOCTE KBaHTOBOTO MarHeTOMETpa.

45. Kak ¢ momompro }asopoii miactuHKH cpenate 50% CBCTONCIUTENb IS X- U y-
HOJISIPU3AUOHHEIX MOT?

46. To xe, nist TIOJTyBOTHOBOH ¥ Y€TBEPTHBOJHOBOM MIACTHHK. g nnactunku A/39?

47.  Hemonspuzosanuoe U3IIyYCHHUE, NPUTOTOBICHHOE K3 X-TIOJIAPU30BAHHOIO H3JIyYEHHUSI
TCIIOBOro MCTOYHHUKA (KaK?) MpOITyCKAaroT d€pes  0JIyBOIHOBYIO ILIACTHHKY, OPHUCHTHPOBAHHYIO
Ion yriom 22.5° K X, 3aTeM ¢ IOMOIIBIO Ipu3Mbl ['nana, BEImENsomel x- u Y- IMOJIAPpHU3AITHIO,
HanpaBJsItOT Ha 1Ba OJHOMOOBBIX ACTEKTOpa (YTO 3T0 3HA4HT?). Kak U3MEPUTH HOPMHPOBAHHYIO
KOPPEILIMHOHHYIO QYHKIHIO gyy? Yemy ona Gyner paBaa?

48. Bymer im nposBasThCS 3 PeKT «CKpEITOl NOJIIPU3ALUK ISl COJIHEYHOTO CBeTa?

49. Onpenenenne KOPpEISIMOHHON GyHKIHH BTOPOro nopsaxa G+.. Kak ee usmepurs?

50.  Ompenenenne u cxema M3MEPCHUS KOPPEIAHOHHON QyHKImH G @y,

51. Vkaxure aBa He3aBHCHMBIX MHBapHaHTa TPeoOpasOBaHUil MOTAPH3ANEE BTOPOI0o
TIOpsIAKa TI0 MOJIFO U OJUH HHBAPHAHT YE€TBEPTOTO MOPSAKA ITO OO,

52.  OnuH 4yenosex (HazoBeM ero X) yrBepx/aer, uTo Korma ABYX(OTOHHBIN CBET magaer Ha
50-% cBeronemutens, 06a hoTona Beerna HanpasgrOTCS B o1uH BbIXox. [Ipas mu X?

53.  Haiimure (a) B cocrosamu “ckatoro Bakyyma” [0)+¢|2), c<<I,

54. TlokaxwuTe, YTO IS CHXATOrO BaKyyma (a’) OTJIMYHO OT HYJIs1, & (a) PaBHO HYJIIO.

55. Haiigure HOPMHPOBAHHYIO KOPPENSIHOHHYIO  (hYHKITHIO BTOpOro mopsinka g® s
COCTOSHHH “CHKAaTOro BakyyMma” |0)+c|2), e<<1.

56. Hapucyiite CXEMY SKCIICPUMEHTA IO HAOIOEHUIO aMIUTHTYAHOTO CHKATHUS.

57.  Hapucyiite cxemy SKCHepI/IMe!HTa [0 HabJIIOAEHHIO KBAJIPATYPHOTO CIKATHSL.

58. 3Bamummre npeobpasoBanust BoromoGosa s HEBBIPOXKICHHOTO ITapaMeTPHYECKOro
yeunurens. [lokaxure, uto oxu COXpaHHI‘OT KOMMYTallHOHHEIE COOTHOLIEHHUS.

59. H3obpasure na (ha3oBoi mWI0CcKOCTH CIIENYIOLINE COCTOSIHUS CBETA

1) cxartoe o koopaumare;

2)  cxatoe mmo ¢ase;

3)  cxaroe no wmciy ¢GoTonOB;

4)  cxaroe mo dase u KOOpIHHATE OJTHOBPEMEHHO.

60. Kax monyuuts B OKCIICPUMCHTE JBYX(OTOHHBIH CBeT, He UCIIONIB3YSl CHOHTaHHOE
[lapaMeTpryecKkoe paccesaue?

61. Kak momyunts B OKCIICPUMEHTE CBET C aHTUIPYNIHPOBKOIL, UCHOJIB3YSl CIIOHTAHHOE
IIapaMeTpHYeCcKoe paccesHue?

Bonpocer aast moarorosku k 3avery

1. KauectBenmas cxema Mexanmsmon 1 TOCICNOBATENBHOCTH TIPOLECCOB TIOTNOMICHHUS
CBETA 1 1IEPeX0/1a MOTIOIEHHON SHEPIHH B TEILIO.

2. CBA3b ONTHYECKHX IOCTOSHHBIX C MHKPOXapaKTEpUCTHKAMH MeTaJlIa.



3. Jlucnepcuonusie COOTHOWICHMA.  YacToTHas  3aBHCHMOCTE HOTJIOLIATEIbHO
CIOCOOHOCTH MeTasuia mpu Pa3THIHBIX BUIAX HOPMAIBHOTO CKHH-3(]deKTa.

4. Bxian anopmaisHOCTH CKHH-9((eKTa B moBepXHOCTHOE MIOTJIOMICHHE,

5. OCHOBHEIE MeXaHH3MBI OITTUYECKOr'0 TOIJIOLIEHHS B IIOJYIIPOBOTHUKAX, MEXAHU3MBI U
TIOCIEN0BATENILHOCTD NIEpeadd SHEPr iy,

6. OCOOCHHOCTH MEK30HHOTO nornomenus. Ilonsatue o HachumeHHH MEX30HHOIO
TONIOLICHMS.

7. BHyTpH3oHHOe moriIomeHme crera W 3aBHCHMOCTb MOTJIOMIATENBHON CIIOCOOHOCTH
TOyIPOBOLHKUKA OT KOHIEHTPALMH CBOGONHBIX HOCHTETEH .

8. Kuneruka (boToBo36YyxIEHNUS TIOTYIPOBONHUKA JIA3EPHOTO H3NTYUCHHS.

9. TloBepxHOCTHBIE SJICKTPOMATHUTHBIE BOJIHBI ONITHYECKOTO [UANA30HA,

10. HarpeB mpoctpancrsa OKCHOHCHLHMANBHO ~ CHANAIOMKMM € IIYGHHOH —TerLIoBEIM
HCTOYHUKOM.

11. Ob6mas XapPaKTCPUCTUKA JIa3ePHBIX JTHHEHHDBIX PEXHMOB pa3zorpesa IIpH OTCYTCTBHH
TEII000MEHA, OTHOMEPHOM, ABYMEPHOM U TPEXMEPHOM TEILIONPOBOAHOCTHOM OTTOKE TeIia.

12. Tenmosoe mocnencraue JIA3€pHOTO UMIYIIbCA.

13. Cnemnduka marpesa u ocremanus Marepuana mpy IEUCTBHH CBEPXKOPOTKHX JIa3epHBIX
HMIIYJIBCOB.

14. Ypasuenne TCIUIONIPOBOIHOCTH; HAYANBHOE M IPAHHYHBIE YCJIOBHSL.

15. Tepmuueckue 3¢ dexTEI, conporosRaromue Ja3epHBIH Harpes.

16. Tepmomexanuueckue abdexTs;  (asossie [IEPEXOMBI B TBEPIOM  COCTOSIHUH;
AU y3HOHHO-XUMHIYeCK e ABICHUS; SMHCCUOHHBIE IIPOLIECCHL,

17. Ob6parHele cBsi3u MEXIY ONMTHYECKUMHE H (HOTODH3UUECKIMHE IPOLECCaMU IIPU JIa3€pPHOM
HarpeEaHuK METaJIIOB M IIOJTYIIPOBO/IHUKOB.

18. Temneparypusie 3aBumcmvocTn IIOTJIOINATESIBHON  CIIOCOOHOCTH | Koo} durmenton
00BEMHOTO HOTNOMEH S, CKAUKH LIOTJIOIICHUS TP MJIABJICHHUH JUIS METAIJIOB K HOJIYIIPOBOJHHMKOB.

19. Temnosas neycroituusocts u CTabMIH3aLysl.

20. Tepmoxummueckuii MexanmaM JIA3CPHOrO  HarpeBa OKMCISIOIIMXCS METAIOB Ha
BO3/yXe.

21. Mexannyeckoe HU3KOTEMIIEPATYPHOE Pa3pyLIEHHE XPYIIKHX MaTepHalIoB.

22. Xumuyeckye MexaHn3MbI paspyieHus.

23, BeicokoTemneparyphbie Mexaum3Mr ¢ Y4aCTHEM HCHapeHHs.

24. TonsipUTOHHBIN MeXaHH3M (GopmupoBanus Ja3CPHO-MHIYUHPOBAHHOTO MTOBEPXHOCTHOIO
penbeda.

25. TuaposvHAMIYECKUI MeXaHusM JIa3€PHOI0 pa3pyileHusl.

26. JlaBunuas ynapuas HOHU3aIusl.

277. MuoropororHOe moromenye,

28. TemnoBoit Mexauu3m ONTHYECKOro IPO0Ost pealbHBIX Cpe,

29. OcHoOBHEBIE SKCIIEpPUMEHTATbHEIE 3aKOHOMEPHOCTH U OCOOCHHOCTH ONTHYECKOro pobost
1 PA3pYIICHUS ONTUYECKH HEOJHOPOIHEIX Cpe.

30. Mexanuzmer MHULIHUPOBAHUST OOBEMHOIO MOTJIONIEHHS B IEPBOHAYATIEHO IIPO3PAYHOI
cperne.

CamocrosTensnas pagora acmMpaHra

Camocrositenshas pa6ota aCllMpaHTOB BKIIOYaeT Goiee IiyGOKOe OCBOCHME MaTepuaa,
PACCMOTPEHHOT0 0630PHO B paMKax JEKIHOHHBIX 3AHSTHIL

1. I\’IexaHI/IBMBI IIOIJIOIICHUS U JAUCCUIIaliuy SHEpPruu B BCILICCTBE,



2. TloepxHOCcTHBIE SJICKTPOMArHUTHEIE BOJIHBI OIITHYECKOTO NHanasona;

3. O6mas  xapaxTepucTuka HarpeBaHus — MaTepualoB  JIa3epHBIM U3JIlyYeHUeM u
CONPOBOXKAAOMIHE TEPMIUECKHE SBBEKTEL;

4. JluneiiHble 1 HenuHeHHEE PEXHUMBI JIA3€PHOTO HATrpeBa, TemIoBas HEYCTOHYUBOCTE;

5. JlasepHoe paspymienue TIOTJIOIIAIONIMX MaTEpHAIIOB.

7. YYEBHO-METOJINYECKOE U’ NH®OPMAIIMOHHOE OBECIIEYEHUE
AACHUTIIAHBI «B3AUMOIEIICTBUE JIABEPHBIX IMOJIEH C
BEHIECTBOM)»
a) OCHOBHAS JHTEepaTypa:

1. Oneprernueckue 11apaMeTpel U XapaKTEPHCTHKH JIA3ePHOIo U3TYYEHS:METOM. YKA3aHUS K
BRLIIOJIHCHHIO 1ab0paToOpHBIX paGoT Mo KYpCy «H3MEpEHHE W KOHTpPOJb [apaMeTpoB J1a3epHOro
u3iydeHue[ nekTpoHHsIf pecype] / M. B. Taxcanm, JI.H Maitopos. —M. :Uzparenscteo MI'TY nm.
H.D. Baymana, 2014.-49c¢.

2. ®a30BBle paBHOBecHs B OAHOKOMIIOHEHTHBIX CHCTeMaX [DIeKTpOHHbIIH pecypc]
yuebHoe mocobue / Bymunoposa I'.B. - Kazanp : Wsnarenscteo KHUTY, 2014. — 92

3. ®a3oBble paBHOBecHs B MHOTOKOMIIOHEHTHBIX CHCTEMaX [DIeKTPOHHBIH pecype]
y4ebHoe mocobue / Bymunoposa I'.B. - Kazanp : Wsnarenscreo KHUTY, 2014. — 168,

0) nomotHuTEILHAS JIUTEpaTypa:

1. ®usnueckue ocHOBEI JA3CPHON PE3KH TOJCTBIX JIMCTOBBIX MATePUANOB [ DIEKTPOHHBIH
pecype] / Kosanes O.5., ®omun B.M. - M. : OU3BMATIINT, 2013. — 256 c.

2. TlpakTHKa Hpenu3HOHHOIN Ja3sepHOl 00paboTku [DneKTpoHHbIH pecype] / Bake E.JI.,
Munenskuit M.H., Canprixun JIT. - M. : Texnochepa, 2013. - 696 c.

3. ®u3pKa BBICOKHX IMIOTHOCTEH SHEPrud [DIEeKTPOHHBIH pecype] / ®opror B.E - M. P
OUSMATIIUT, 2013. - 712 ¢.

B) Ilporpammuoe oGecneuenne u Hurepuer-pecypenr:

1. http://intechlaser.ru/diodnaya—sborka-Visokoy-plotnosti/

2. http://intechlaser.ru/moschnve-diodnye-sborki-stabiliziroVannve-dline—volnv/ .

8. MATEPUAJBHO-TEXHUYECKOE OBECINEYEHME JUCLHATLIAHEI
«B3AUMOJENCTBUE JA3EPHBIX MOJIEN C BEILIECTBOM)
llpumenerne  mymbTuMemmitHBIX IPe3CHTAlMH ¥ KOMIIBIOTEPHBIX CUMYJIALHI
o0ecreunBaeTCs  NMpPOBeHEHHEM  3aHSTHIL B yke  00OpYNOBAHHBIX  MyJBTHMEIHHHEIM
06opy1oBaHIEM Ay MTOpuIX Kadenpsl OullM.

Hst obecnievenns nposenenns NabOpaTopHBIX PaboT HMEFOTCS KOMITBIOTEPHBIE KJIACCHI
kapeaper OullM u CHCIHAN3UPOBAHHBIE  y4eOHO-HAYYHBIE nabopaTopun, 06OPYZOBAHHbIE
COBPEMCHHBIM 000pYIOBAHHEM JUISl JIa3epHON IHATHOCTHK BCIICCTBA M H3YYEHHS JIa3epHO-
HHIYIUPOBAHHBIX Mpoweccos (ab. 107-3, 107a-3, 419-3, 123-3).



PaGouvas mporpamma AUCHHIUIAHEI COCTABNEHA B COOTBETCTBHE C TpeboBanuamMu OIOC BO

(YPoBeHb TOArOTOBKH KaJIpOB BBICIIIEH KBaNH(HKaKUA) mo HarpasieHno 03.06.01 ®wusuxa u

aCTPOHOMUS M HAaINIPaBJICHHOCTH (mpodmio) moxroroBKH JlasepHas pusuka

Pabouyro IIPOrpaMMy COCTAaBHII ma.¢h.-M.H., npodeccop kad. DullM Apakengn C.M.

ZoueHT kad. OullM Yectrog I.IO. C%l
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Iporpamma paccMoTpeHa u ojo0pera Ha 3acenanuu Kadenpsr GullM

Iiporoxon Ne _ 7275~ or  47p4. 75 roma

3aBeayrormuii Kadeapoii Apaxenan C.M.

(®HO, nommtiics

PaGouas mporpamma baccMoTpena u omobpeHa Ha 3acenanum Y4eOHO-METOMMYECKOH KOMHCCHH

Hanpasnenus 03.06.01 ®usuka u 4CTPOHOMHSL WM HAaINpPaBJICHHOCTH (mpoduimo) moaroToku

Jlasepuas dusnka
Ipotoxon Ne _ 7386 or_ 5.06. /0 rona

Hpe)lcez[aTenL KOMHCCHUH

Apakensa C. M.

(?;HO, TOAIIHCH)

JIACT MTEPEYT BEPXKIEHUS
PABOYEN ITPOT'PAMMUBI AUCIHUTIIAHBI

Pa6ouas Iporpamma o06peHa Ha Y4eOHBIif rof

Hporokon 3acenanus Kadenper Ne oT roga

3aBenyromui Kadenpoii

Pa6ouas nporpamma oo6peHa Ha y4eOHBIi rox

Iporoxon 3acenanms Kadenprr No _OT roga

3aBeayrommii Kadenpoii

Pabouast nmporpamma onoOpena Ha Y4eOHBIH rox

IIporoxon 3acenanns Kaderprr No _OT roja

3aBenyromuii Kadenpoii




