Mnunucrepcerso odpasopanus u Hayku Poceniickoii @egepanun
QenepanpHoOe rocyAapcTBeHHOE O10KeTHOE 00pa3oBaTeNbHOE YIpEKICHIE
BBICIIIETO IIPOECCHOHANBEHOTO 00Pa30BAHHS
«Bragumupcekuii rocynachBeHHm'F‘x YHHBEPCUTET
nMeHH Anekcanapa I'puropeesnua u Hukouas I'puropseBnda CTo1eToBBIX»
BaI'Y)

YTBEPXKJIAIO

TOP, IPOPEKTOP O
aLII/IOHHOI/I pabote
~ B.I'. Hpokores

2019 .
PABOYAS ITPOTPAMMA JUCIHATILINHBI
JIABEPHASI ®U3UKA
(HANMEHOBAHKE AHCLHILIHHDE)
Hanpasaenne noaroroBkn 03.06.01 ®usnka u acTPOHOMHU
HanpasnenHocts (poduis) noaroToBkH JlazepHas @1/13@1(21
Ypogenb Boiciero oopazoBanus [[oaroToBka KaJipoB BEICITIEH KBUTH(DHKAITIH
Kpanudurxanus BoinnyckHuka Hccnenoparens. Hpenoz[aBéTenB-nccneJIOE.aTenL
®opma obdyuenusa _OuHas
Tpynoem- Jex- | TI | ®opma
- pakTn4. | JlaGopar.
KOCTh ) CPA, |npomMexyTO4YHOro
Kype 3a4, lllll;::l, 331;’;“”’ paE::b" Jac. KOHTPOJIA
e/1,49ac, : ) T (3K3./324€T)
4 3/108 18 54 Dx3ameH, 36
Hroro 3/108 18 54 JK3ameH, 36

r. Bnagmvnp, 2012 r




1. IIEJJU OCBOEHUA JUCOUILIAHBI

Lenbro OCBOGHHA MUCHHUIUIMHBI (MoOAynss) «JlasepHas ¢u3mka» ABIAETCS OCBOCHME
ofy4aromumMucs MeTooB cOopa HHMOPMAIUH 110 Ja3epHOH (pu3nKe. 3HAMHTENIbHOE BHEMAHHE B
Kypce OTBOOHUTCS Ha PAcCMOTPEHHE BONPOCOB HPAKTHYECKOIO NPUMEHEHHS TEOPETHUECKHX
METO/IOB.

JlasepHas TeXHHKa U J1a3epHBIC TEXHOJOIUH B HACTOALIEE BPEMs IIPOHHKAIOT BO BCE GOMbIIGE
YHCIO OTpacieli NPOMBIIJIEHHOCTH, IMMPOKO HUCIOJB3YIOTCS B HAYYHBIX MCCIECAOBAHUSIX.
CoyetanHe B €IHMHOM KOMIUIGKCE Ja3epOB M  KOMIIBIOTEPOB, IIPUMEHEHHE METOIOB
MAaTeMaTHYEeCKOTO MOJENUPOBAHKS IO3BOJAIOT CO3JaBaTh YCTPOWCTBA U paspabarbiBarhb
TEXHOJIOTHH C YHUKANbHBIMU TEXHUUECKUMH XapaKTepUCTHKAMH.

2. MECTO JUCHUIIJIMHEI B CTPYKTYPE OIIOII BO

B Hacrosinee Bpems 061acTh MCIIONB30BAHUS JIA3EPHOrO H3MyYeHks B Ka4eCTBEe HAYUHOTO
1 TEXHOJIOTMYECKOTO WHCTPYMEHTa MOCTOsHHO pacumpsiercs. Kype «Jlasepras ¢usuka» naet
OCHOBY Ul HOCHeAyromed paboTel CHeHHaiKcTa | B 00MacTd  JiasepHOM  (pu3mKy,
CHCTEMATH3UPOBAHO TPEACTABJIAA NPUHLIUIEL M HPUMEpH! MPUMEHEHHs JIA3€PHOIO H3JIyUYEHHMS.
JlaHHas JUCUMIIMHA sBIseTcs 00sA3aTeNbHOM NMCHMNIMHON BapuaTHBHOH wactu OITOIT
TIOTOTOBKY aCIIUPAHTOB TI0 HAMpaBIeHHOCTH «JlasepHas usuka». 3HaHus, GOpMUpPYEMEIE KypCoM
HEOOXOMMBI KaK B HCCIEZIOBATENIbCKOM paGoTe, Tak M UIS HMHXKEHEPHHIX pa3paboToOK uui
HAaIPaBICHUH J1a3epHOM TeXHUKY. V310)keHUe MaTeprala B paMKaxX Kypca YUUTHIBAET KaK 0a30BbIe
TIOJIOXKEHUA JIA3ePHOM (PU3NKH, TaK M COBPEMEHHBIC TCHICHIMH TAHHON 06GIaCTH HayKH.

3. KOMIIETEHIIUM OBYYAIOUIEIOCsl, ®OPMHUPYEMbBIE B PE3VJIBTATE
OCBOEHUA TUCITUILIMHBI

B pesymerare OCBOEHHS IIPOTPaMMBI ACIHPAHTYPHl y BHIMYCKHAKA JOJDKHBI OBITH
copMupOBaHFI CIICAYIOIINE KOMIIETCHIHH:

YEK-1 cHocoGHOCTBIO K KPHTHYECKOMY AHANM3y M OLEHKE COBPEMEHHBIX HAYYHBIX
AOCTHXCHHH, TCHEPHPOBAHUIO HOBBIX HIEH NMpPH PEIICHUH HCCIENOBATENHCKHX H IIPAKTHYECKHX
3a/[a4, B TOM YHCJI€ B MEXIUCITUILUIMHAPHBIX 00J1acTAX;

YEK-5 cnocoGHOCTBIO IUIAHUPOBATh H PeIlaTh 3afadu COGCTBEHHOTO MPO(ECCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHS;

OIIK-1  cmocoGHOCTE — CaMOCTOSTENBHO — OCYLIECTBISTH — Hay4HO-HCCIEOBATENBCKYIO
ACATENBHOCTD B COOTBETCTBYIOIIEH TPOGeCCHOHaNbHOM 06IaCTH ¢ HCIIOIB30BAHUEM COBPEMEHHEIX
METOZIOB HCCIIEAOBAHUA U HHYOPMAHOHHO-KOMMYHHKAIMOHHEIX TEXHOIOTHIA;

IIK-1 TOTOBHOCTH HCIONE30BaTh COBPEMEHHBIE METOMBI HCCIIEJOBAHHMA IIPOIECCOB
B3aUMOJIEHCTBHS KOTEPEHTHOTO ONMITHYECKOr0 U3/ IyUeHH s C BEIIECTBOM,

ITK-3 cmocoOHOCTE HccienoBaTh (yHIaMEHTANBHBIE CBOMCTBA BEMECTBA € ITOMOIIBIO
KOTE€PEHTHOI0 H3JIyYE€HUA METOAAMU HEJIMHEWHOM ONTUKY U Ja3ePHOM CIIEKTPOCKOIHH;

IIK-4 roTOBHOCTH NPHMEHSTH COBPEMEHHBIE MaTeMaTHYeCKHe METOAbl MPH aHalu3e
IIPOLIECCOB Na3epHON (PU3UKH, KBAHTOBOM ONTHKH, (1)0TOHI/II(I/;I U JIa3€pHEBIX HAHOTEXHOJIOTHH;

IIK-5 TOTOBHOCTBIO KCIIOJNB30BATH COBPEMEHHBIE MdTOHBI Ja3epHON (U3KMKH U JIa3epHBIX
TEXHONOIMA B PAsIMYHBIX OONACTAX HAYKH W TEXHHKH, BKIFOYAas BBICOKOTOYHEBIC ONTHUYECKHE
H3MEpeHus, MOANUKALMIO 1 00pabOTKY MaTePHAIOB, JOKALHUIO, IA3EPHYIO METUITHHY H JIp.

B pesynbrare 0cBOEHMSI NUCHMIIMHEI 0GYHaIOLIMIACS AOIDKEH TEMOHCTPHPOBATH ClIeIyIOLIKE
pe3yibTaThl 00pa3oBaHuUs:



1) 3HaTh: coBpeMEHHbIE HAyYHBIE JOCTHIKEHHS (VK-1); coBpeMeHHBIE METOJIBI
UCCICIOBaHUA K HMHQPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOTHH (OIIK-1); coBpemeHHBIE
METOABI ¥ TCXHONOTHH HayYHOM KOMMYHHKAallMM HA TOCYJAPCTBEHHOM M HHOCTPAHHOM A3BIKAX
(VK-5, IIK-1); MeTompl HenuMHEHHOW ONTHKH U nasepHo#t cmekTpockonuu (ITK-3, IIK-5);
COBPEMCHHBIC MATCMATHIECKHE METO/B! VIS aHau3a Gu3ndeckux mpoueccos (TTK-4);

2) YMeTb: KpPUTHYECKH MBICIUTD | TCHEPUPOBATh HOBBIE HMACH TPH peLICHHH
HCCICN0BATEIECKIX W MPAKTHYCCKAX 3a/a4 IUIAHMPOBAaTh 1 permats 3agaun (YK-1); coGeTBeHHOrO
IPO(YECCHORATBHOTO U JIHIHOCTHOTO passutus (VK-5); caMocTosTeNbHO OCYIIECTBIIATh HAYYHO-
HCCIICIOBATENECKYIO  ICATENIBHOCTE B COOTBETCTBYIOIIEH mnpodeccHoHaNbHOM 00acTy ¢
HCIOJIb30BAHHEM COBPEMEHHBIX METOJIOB MCCICHOBAHAS M MHPOPMAMOHHO-KOMMYHHKALHOHHBIX
Texnonornit (OIIK-1, TIK-3); HCIONB30BaTh COBPEMEHHBIE METOABI HCCIEIOBAHUS IIPOLIECCOB
B3aHMO/IEHCTBHSA KOTGPEHTHOTO ONTUYECKOTO M3JIy4eHH)S C BEIECTBOM H MATEeMATHYECKHE METOIE]
(TIK-1, TIK-4, [1IK-5);

3) Baajgerb: cmocoBHOCTBIO K KPHTHYECKOMY AHAIH3Y W OLEHKE COBPEMEHHBIX HaYYHBIX
MOCTHKEHUH, TCHEPHPOBAHUIO HOBBIX HIEH IIPH PEIIeHHH HCCIeN0BaTeIbCKHX 1 IIPaKTUIECKUX
3ajad, B TOM HHCIC B MCHKIMCHUIIHHAPHEIX obmactax (YK-1, IIK-5); roToBHOCTH IpHMEHSTH
COBPEMCHHBIC MAaTeMATHYCCKHE METOIBI IIPH aHAIU3€ HPOLECCOB JIa3epHOH (DH3UKH, KBaHTOBOM
ONTHKH, (GOTOHMKHA ¥ Ja3€PHEIX HAHOTEXHOJOTHI (TIK-4); cmocoGHOCTE HCClEeTOBaTh
$ynnamenranpheie cBolictBa Bemectsa ([IK-3); cmoco6HOCTHIO IJIAHUPOBATh W peIlaTh 3aJaul
COOCTBEHHOTO MPO(YECCHOHANBHOTO H JIHYHOCTHOTO passutus (YK-5).

4. CTPYKTYPA U COAEPKAHHUE TUCLUILIMHBI
O61wast TpyA0eMKOCTh NUCIHILIMHEL COCTABNISET 3 3a9ETHBIX €IMHUITEL 108 uacos.
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1. OcHoBbl HenmuelHON onTuku. HenwHeitHO-ONTHYCCKHe B3aUMONCHCTBHS CBETA W
BemiecTea. [Ipuposa HenmvuelHO-onTHYeCKUX sABNeHu#. Kinaccudukamyus HenmMHeHHO-ONTHIECKHX
s¢pdexros. TTonspuzauus AUGIEKTPHKOB B IMOCTOSHHOM dNICKTpHYecKoM none. [lonstpusaryis
M30TPOIHOTO NUIICKTPHKA B CBETOBOM II0IE. B3auMoeCTBHE HHTCHCHBHBIX 31EKTPOMATHATHEIX
BOJH C HENWHEHHOH cpezioif. I'eHepaums BTOpo# rapMOHHKH. YcioBHe ()asoBOro CHHXPOHH3MA.
Crarudyeckuit u gumammueckuit oddexkr Keppa B  HenuHeitHol cpere. Kepposckas
caMookycupoBka. Da3oBas CaMOMOIYIALMS CBETOBOTO H3IIyYEHHS. Pacmupenne crekrpa
(eMTOCEKyHHBIX MMITYNIbCOB B HEJIMHEHHBIX cpefax. Kommpeccus JIa3epHBIX HMITYJTbCOB.

2. SIBjenne QHUIAMEHTAIMM B FeHEPALUH CYNEPKOHTHHYYMA NPH pacnpocTpaHeH
Ja3€PHRIX HMIYJALCOB B  HEJWHeiiHOH cpeme. I'eHepamus CymepkOHTHHyyMa IIpu
PacIpOCTPaHCHUH JIA3€PHOTO HMILYIBCHOIO H3NyYeHMs B KOHIAEGHCHPOBAaHHBIX cpemax. dazomas
CaMOMOZy/IAUNST ¥ JJICMEHTApHAs TEOPHsl CIHEKTPAIBHOIO YIIMPEHUS CBEPXKOPOTKHX JA3EPHBIX
UMIY/TbCOB. HenuHeHQe BOIHOBOE ypaBHEHHE AT ONHCAHKS IPOLiEcca DUIAMEHTALIHH JIa3epHOTO
UMIynbca. VsmeHeHue (OpMBI M CIEKTpa HMIIYJbca OpH  (uiaMeHTanuy. OHIaMeHTAIHS
UMITyJIBbCHOTO H3JIYYEHHs B ra3oo0pasHbIX cpenax. ATMOCQEpHbBIE IIPUIOXKEHHS MOIIHOIO
(heMTOCEKYHIHOTO M3y deHus. DUamMenTaIus Ja3epHOTO MYYKa, KaK HCTOUHUK CYIEPKOHTHHYYMa
ZUTS 9KOJIOI'MYECKOTO MOHUTOPHHT A,

3. ®oronusbie xpuctambl. Kiaccupukanus (OTOHHEIX KPHCTAIUIOB. OnsoMepHbIe,
ABYMEDHBIE M TPEXMEpHBIC (OTOHHBIE KPHCTAIBL MexaHusM (OpMHPOBAHHA (OTOHHBIX
3aNpPemEeHHbIX 30H. Ponb nedekroB B (OTOHHO- KpHCTAIMUeCKHX CTPYKTypax. DOoTOHHO-
KpHCTaJUIH4eCKHe  ycTpodcTBa.  (DOTOHHO-  KPHCTAUIMYECKHEe BOJOKHA. Kmaccuduxarmms.
XapakTepUCTHKH ~ (JOTOHHO-  KPHCTA/UIHYECKMX  BOJOKOH:  MOJOBBIE,  IHUCICPCHOHHELE,
OHEPreTUYCCKHE M CICKTPaAbHbIE XapaKTePHUCTHKHA. DOTOHHO- KPHCTAUIMYECKHE BOJIOKHA C
3aIPENICHHON 30HO: BparroBckue BONOKOHHEIE CBETOBOABL 2D —(OTOHHO- KpHCTAILIHUECKHE
BOJIOKOHHBIE CBETOBOJIBL.

4. HennHelnas ONTHKA BOJIOKOHHBIX CBETOBOXOB. HeMHEHHO-ONTHYECKHE IPOLIECCHL B
BOJIOKOHHBIX CBETOBOAaX. BosHoBOgHOE ycuieHne >(P(EKTHBHOCTH HEIMHEHHO-ONTHUECKHX
TIpOIECCOB B BOJOKOHHBIXK CBeTOBOZAX. (Pa3oBasd caMOMOAYISIIUS M3IYYEHHS B BOJIOKOHHBIX
CBeTOBOJAxX. BimAnme gucrnepcuu Ha HENWHEWHBIE ITPOLECCH BOJIOKOHHEIX CBETOBOJOB. Mazopas
KpocC MOIYJIALUSA MMIYJIhCOB B BOJOKOHHBIX CBETOBOJAX. UETHIPEXBOJIHOBOE CMEIICHHE BOJIH.
Bemyxnennoe komOuHaumoHHOe paccesure (BKP) m3nydeHHSs B BOJOKOHHBIX CBETOBOJAX.
Bemyxaennoe  paccesame — Manzmenbiutama-BpumiosHa B BOJIOKOHHBIX  CBETOBOJAX.
PacmipocTpanenue ynpTpakOpOTKHX MMITYJIbCOB B BOJOKOHHBIX CBETOBOax. Hakauka B o6nacTu
HOpMajpHOHM — nucmepcud.  Hakauka B obmactv  aHOManbHOM — jmumcmepcuu. I 'eHeparms
CYNEPKOHTHHYyMa BOJIOKOHHBIX CBeTOBoAax. HenuHeiiHble cBOMCTBA (hOTOHHO-KPHCTATIIMIECKHX
BOJIOKOHHBIX CBETOBOZAOB. JIMCIIEPCHOHHBIE CBOMCTBA HEKOTOPBIX MHKDPOCTPYKTYPHPOBAHHBIX
(hOTOHHO-KPHCTAIUTHYECKHX ~ BONOKOHHBIX ~ CBETOBOJIOB. |'€Hepamus CYHepKOHTHHYYMa B
BOJIOKOHHBIX CBETOBOJAX. I'eHepanmio CynepkoHTHHYyMa B MC-BOJOKOHHBIX CBETOBOJAX,
HMEIOHIETO JBe JUIMHHBIE BOJIHBI HyneBOM nucnepcuu. HemmueliHo-onTHueckue cpoiictBa DK
BOJIOKOHHBIX CBETOBO/IOB.

5. Bosokonnsie nasepnl. [IpuHIMI paGoTH BOJOKOHHOTO Ja3epa. AKTHBHBIE BOJOKOHHbIE
CBETOBOZBI. Pe30HATOPEI BOJIOKOHHEIX J1a3epoB. HenpepriBHble BOTOKOHHEIE JIa3epbl. BOTOKOHHBIE
Ja3ephl Ha OCHOBE BEIHYXICHHOTO KOMOMHAIIMOHHOTO paccesHus u3iydeHus. OIHOKAcKamHEIE,
MHOTOKacKaquele u cocraBHble BKP jaseper. Bomoxommsie BKP-masepel co  ciyuaiinoi
pacmpesieneHHOH 0OpaTHO# CBA3bI0. VIMITYIBbCHBIC BONOKOHHBIN Ja3epbl. MeTOAB! MOTyYCHHS



HUMITyJIbCHOTO H3TyYCHHS BOJOKOHHBIX JIA3€POB: MOAYTIAIHS J0OPOTHOCTH, aKTHBHAS U IACCHBHAS
CHHXpOHM3allisi MOJ BOJIOKOHHOTO Jia3epa, HCIONB30BAHHE 3€PKATBLHOTO HACHIIAOIErocs
IOIYIPOBONHUKOBOTO  nornotuTenst (SESAM).  MeTomsl  KOMIEHCAUMH — JMCIIEPCHOHHOLO
PaCIIBIBAHME  MMITYJIBCOB  BOJIOKOHHBIX JIasepaX. [IpH3MEeHHBIE KOH/JEHCATOPH JMCIIEPCHH
TPYMIOBOH CKOPOCTH. PenIeTOYHbIH KOMIIEHCATOp AUCTIEPCHH TPYIIOBON ckopoctd. KoMnencarop
AUCTICPCHH TPYNIOBOH CKOpOCTH Ha ocHOBe HHTepdepomerpa XKup - Typmya. Kongencaropsr
JHCTICPCHH TPYNMOBOH CKOPOCTH Ha OCHOBE UHMPITHPOBAHHBIX OpPOITOBCKHH 3epkan. CrcTeMa
BOJIOKOHHO-ONTHISCKUX ICHEPATOPOB CYNEPKOHTHHYyMa. Ycunenne YK B BOIOKOHHBIX Nasepax.
BONOKOHHBIE J1a3ephl B TeXHOMOTHH. OU3HYECKHe npoueccel mpH 00paboTke MaTepHAaloB
JIa3epHBIM H3JTyueHreM. MeToIbl I0BEepXHOCTHOM Ja3epHoi 06paboTky. IIpuMeHe e BOTOKOHHEIX
JTa3epOB UL CBAPKH, CBEPIIEHHS U 00paboTKa MATEPHAJIOB.

6. Henuneiinasi doToHMKAa HAHOCTDPYKTYP. OHEPreTUYECKHH CHEKTP HAHOPa3MEPHBIX
cTpykryp. OObeMHas KPHUCTaIIHIeCKas CTPYKTYpa: SHepreTHYeCKuil CHEeKTp HOCHUTENEH 3apsnia B
00beMe KPHCTAIIHISCKOM CTPYKType, IIOTHOCTh COCTOSHMUIA 9JIEKTPOHOB B 3HEPreTHYECKOM 30HE
00BEMHOM KPHCTAITHYECKOH CTPYKTYPEL. OHEpreTHYeCKHUH CMEeKTp M IUIOTHOCTB COCTOSHFIA
HOCHTENICH 3apsa B OMHOMEPHON H30JIMPOBAHHON KBAaHTOBOMU SIME M KBAHTOBBIE HUTH. KBAHTOBLIE
TOYKH M IJIOTHOCTH COCTOSHMH OICKTPOHOB. DKCHTOHHBIC COCTOSIHHSI B NMOIYHPOBOIHHKOBBIX H
AMBJICKTPUIECKUX MaTepHanaX. CBoOOIHBIC IKCHTOHEI M 3KCHTOHBI Bambe-Morrta. CBS3aHHBIE
3KCHTOHBI (3KCUTOHEI Dpenkernst). Buusuue Gpopmel HaHOUaCTHI[ HA OHEPIeTHYECKYIO OACHCTEMY
HocaTenel 3apana. OXHOYACTHYHBIE COCTOSHYS B HAHOYACTHIAX CIOXKHOM HOPMBL. HByuactuyinae
(9KCHTOHHEIE) COCTOAHMSA B HAHOYACTHIAX C HENPABHIBLHOMN reomerpueii ¢opmel. Bimsgaue
OKpYXAIOIeH  Cpe{bl  Ha  OHEPreTHYECKHH  CHEKTp  JKCHTOHOB B  HAHOYACTHIAX.
HuskosnepreTnyeckas onTH4ecKkas HeTMHEHHOCTD KUIKAX HAHOKOMIIOSHTHBIX CPEICTB Ha OCHOEE
HaHOYaCTHII,

7. JlazepHoe oXjaxIeHHe, INUICHEHHe M YNPABJICHAS ATOMAMH. HonnepoBckoe u
3CCMAHOBCKOC OXNAX/IEHHE aTOMOB. OCTaHOBKa W ILIEHEHHS aTOMOB: JONILIEPOBCKHE JOBYIIKH,
MArHMTHO - ONTHYECKHE JIOBYIIKH U CH3H(OBO oxnaxeHue. JlasepHoe oXnaxaeHne HIKe YPOBHS
oTAa M. OXNaXICHHEe aTOMOB HA OCHOBE CENCKTHBHOIO MO CKOPOCTAM KOTEPEHTHOTO IIEHEHHS
HaceleHHOCTH. McenmapurensHoe oxnaxaeHne aromoB. DuW3HKA XONOAHBIX aTOMOB M ed
UpwiokeHus. OJHOKOMIIOHEHTHas IUlasMa. bose - DHHIITEHHOBCKasS KOHIEHCAIMS AaTOMA.
AToMHBI mazep. ATOMHBIM (OHTaH M aTOMHBIE 4achl. ATOMHas ONTHKA. MeTomb! HMOCTPOCHHUS
SJIEMEHTOB aTOMHBIC OUTHKH. YIPaBICHHE aTOMHBIMH Iy4KaMH C  HCIIOJIb30BAHHEM.
MartepranbHBIX CTPYKTyp. VIpaBleHHe aTOMaMH Ny4KaMHA C HCIOJB30BAHHEM CTATHUECKHX
QNIEKTPHYCCKUX M MATHUTHBIX MOJIEH. YIIpaBleHHe aTOMHBIMH ITy4KaMH [PH IOMOIIHM JA3epHOro
M3IY9EHHS. ATOMHO-ONTHYECKAs HaHONHTOrpaduu. HamonmTorpagus mpsIMOro ocaxIeHHsL.
Hawxonurorpadus ma pesucre. Atomuas Hanonepbesas muTorpadus.

8. DoTOHHKA CAMOOPTAHH3YIOIIHXCH HAHOCTPYKTYP HA GHOMHHEPAIBHBIX 06beKTOB I
HX 0HOMHUMeTHYECKHX aHAIOroB. MopdoTOrus i PU3HKO-XHMUIECKHE XapaKTEPUCTHKU CIIHKYJI
TTyOOKOBOAHBIX CTEKISHHEIX MOPCKHX TYGOK. Poib OTOHHO-KPHCTANIMYECKUX CBOHCTR CIIMKYJT |
yGOKOBOJHBIX MOPCKHX TyGOK B IIpollecce HX MeTabomuaMa. HelnHeHHO-0nTHYeCK e CBOHCTRA
CIIHMKYN TIIyOOKOBOMHBIX CTEKIAHHBIX MOPCKHX TyGoK. BroMmMmerpmueckoe MOJICIUPOBAHHE
OHOCHJIMKATHOTO HAHOKOMIIOSUTHOTO MaTepuana crmukyl I'CMI. 30ib-reib  TeXHOIOTHH
XUMHYECKOTO  MOICIHPOBAHUS OHOMHHEDANBHEIX HAHOKOMIIO3MTHBIX MATEPHAIOB ¥  HX
ONTHYECKUE XAPAKTEPUCTHKH. 2D u 3D reoMeTprdyeckue HAaHOKOMIIO3MTHBIE M MATEPHAIBHBIC
CTPYKTYpEl M (OTOHWKHM, OHOMENWIMHA, KATAIM3a W CcOpOIHs. BHOCHIHbUKALMS B KHUBBIX
CHCTEMaX UCIOJIb30BAHUE KIIOHUPOBAHHBIX OENIKOB CUIHNKATCHHOB,



CIPYKTYPBI Ii11 (DOTOHHKH, GHOMENWIWHA, KATAaNH3a H copbums. Buocwnnpukanus B KHBBIX
CHCTEMaX UCIIONB30BAHNE KIOHHPOBAHHBIX GEKOB CHIIMKATEHHOB.

9. Nunamudeckas rojorpagus u ontuveckne Novelty ¢uabTpel. AnantusHag ontuxa.
Junamudeckas ronorpapus. Iponecc B3amMozeicTsus ABYX IUIOCKMX BOJIH Ha JMHAMHYECKHX
ronorpaMmax B (oTope@pakTHBHBIX KpucTamiaX. Ilepemaroumas XapaKTEPHCTHKA ONTHYECKOro
Novelty ¢umbtpa. OcoGennoctn (QYHKIMOHMPOBAHYSA  ONTHYECKHX novelty  ¢unpTpos.
HH3K04acTOTHBIN M BBICOKOYACTOTHEIIH Novelty bunetper. ITomocosoi Novelty ¢unptp. Novelty
UIIBTPEL, OCHOBaHHbIC HA HCIIOIB30BAHMM SBIICHHUS ¢anumra B HoTOpePAKTHBHBIX KPHCTAIAX. .
QyHKIMORANBHBIE NOVelty GWIBTpE! 11s 06paboTKH M306paXkeHHH Ha OCHOBE spdexra danunra.
BricoxouacToTHEIe KOppensunonHEIe novelty (GHIBTPEI peanbHOro BpeMeHw.

10. ApanTuBHast omrossnekTponnbie cucrembr CMAPT - I'PUI mouuTopmHra
¢usnaeckux mosteii 006bexToB. JlasepHas IMArHOCTHKA. HurennexryanbHple pacnpeneneHuble
usmepuresbable cucreMel CMAPT - TPHJ] MOHMTOpMHTa (GM3MYecKMX TONeH ¥ OGBEKTOR.
Tomorpapuueckme pacupenenenHble BONOKOHHO-OITHUECKHE U3MCPHUTEIbHBIE CHCTEMBI JUis
PCKOHCTPYKIHY PACIPENECNCHUs CKANAPHBIX H BEKTOPHBIX (DH3HUYECKHX TOJICH. ITporsxeHHbIH
BOJIOKOHHO-ONTHYECKAC H3MEPUTENBHBIC JIHHMM HA OCHOBE OJHOBOJOKOHHBIX MHOTOMOJOBEIX
HHTEPYEPOMETPOB M  METOHBl  aJANTUBHON IIPOCTPaHCTBEHHOH  ¢unbTpanmu. MeTomsl
MYJIBTHUIIIEKCHPOBAHAS ~ BOJOKOHHO-ONTHYECKUX HM3MCPUTENBHBIX H3MEPHTENBHBIX ITHHUH B
CMAPT - I'PU]] cucremax MonuTopuHra. IIpoctpancTBeHHOE MyNIBTHIIEKCHPOBAHKE. YTIOBOE
MYJIBTHILICKCHPOBaHHE. CIIeKTPaTbHOS MyNbTHILIEKCHPOBAHHE,

5. OBPA3OBATEJILHBIE TEXHOJIOTHI

IIpoBesienne JNEKIMOHHBIX 3aHATHH oO6ecmeueHo CIICHHATN3APOBAHHBIMY Ay AUTOPHUSIMY,
000pY/IOBaHHBIMU KOMIIBIOTEPAMHU H 3IICKTPOHHEIMH IPOEKTOPaMH, YTO MO3BOJISLET COMPOBOXKAATH
YTCHAE JIEKIMH AEMOHCTpAIMell KOMIBIOTEPHBIX CIANJIOB.

B pamkax NeKIHOHHOrO Kypea HCIOMB3yIOTes TaKKe CJICAYIOLINE TEXHOJIOTHH:

* Komnbiorepusie cumysmmm JA3CPHO-MHAYIIMPOBAHHBIX IPOLIECCOR,

* TexHonorus mpoGnemMHOro 0GyUeHHs (case-study). Ilpu paccMoTpenun BOIIPOCOB
TPaKTHHYECKOT0 NPUMEHEHKS PACCMOTPEHHOTO TEOPETHIECKOTO MaTepHaa, UCIIOJIB3YETCS IHAJIOr
€O CTYICHTaMH Ha IPEAMET BOSMOXHBIX CIIOCOGOB PEIEHHMS TOCTABICHHOM 3a/]1auu;

* Berpeun ¢ yweneiMm, paGotarommME B 0GacTm Na3epHOW (M3MKH W JIa3epHOi
JUATHOCTHKH.

6. OUEHOYHBIE CPEACTBA IJIS1 TEKYIHIETO KOHTPOJIS YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTALIUU Ino HTOI'AM OCBOEHUS
ANCHOUATILTAHDBI n YYEBHO-METOJUYECKOE OBECIIEYEHME
CAMOCTOSATEJAbHOMN PABOTHI ACIHPAHTOR

a) Ilepeyens Bonpocos s TeCTHPOBAHMSI

1. JluneitHo monsApusoBanHOE usnyueane He-Ne nasepa ¢ mmpunoii cuextpa 20 My
HampaBisieTess B mHTephepomerp Maxa-llennepa. B omHoM 3 miey HHTEphEepoMeTpa CTOHUT
TIOTYBOMHOBAS MIACTHHKE, €3 MOTeph MOBOPAYMBAIOIIAS nojsgpusanmio Ha 90°. Kakoit momkna
OBITH PasHOCTB TIIEY, uTOOLI Ha BBIXOAE HHTepdEpPOMETpa CBET GhLI HEIOJIIPU30BaH BO BTOPOM
MOPSJIKE IO TTOJII0?

2. Kak ¢ moMoIupio KpucTaia HHOGATA JHTHS CHeNaTh HEMOJIIPU30BaHHBIM JIHHEHHO
HMOIPH3OBAHHOS W3NYYEHHS CBETOMMONA C LEHTPANbHON MTHHOM BOTHBI 500 HM U IIHPAHOM



cnektpa 30 HM? Kakolf JIHHBI HyXHO B3ATh KpHcTawt? OOBKHOBEHHEN 1 HEOOBIKHOBEHHEIH
TIOKA3aTe/H IIPENOMIICHUS Ha JUTHHE BOJIHBL 500 HM paBHBI, COOTBETCTBEHHO, 2,34 u 2,24,

3. B Tedyenne Kakoro BpeMeHH (IO TOPSKY BEJIHYMHBI) COJHEYHBIH CBET MOXKHO CUHTATh
HOJIIPU3OBAHHBIM?

4. To xe, 0 CBETOAMOTA, u3rydaromero B quanasode 30 #M ¢ makcumymom Ha 500 um?

5. Kakag xoppensunonnas  (yHKIus I'maybepa m3Mepsercs B OKCIEpPHUMEHTE 110
HaOJIOIEHNIO «CKPBITOM mongpu3anum»? 3anucats BBIpaXKCHHE.

6. HenuaroHanbHble 3IeMEHTH MaTPHIB! KOTCPEHTHOCTH paBHBI Hy0. O3HauaeT M 3710,
4TO CBET HEMOJIAPH3OBaH?

7. MoxHo 1 1O BMAy BekTopa JlKoHCa OIIPEAEINTD, ABJIAETCS U CBET IOJHOCTBIO HIIH
HaCTHYHO NOJIAPH30BaHHEIM? OTBET 000CHOBATE.

8. KaxoBa nomkHa GBITh TOMIIMHA KBapLEBOH IIACTUHKY, OPUEHTHPOBAHHOH (OLTHUYECKOM
OCBIO) TOZL YrioM 45 rpafycoB K BepTHKAINH, YTOGHI TOPH30HTANIBHO IOJIAPH30BAHHOE M3JTyYEHHE
THTaH-CaIl(hHPOBOTO Jasepa ¢ AMUHOH BOTHBI 800 HM M IUTHTEIBHOCTHIO umnynsca 100 ¢gc Ha
BBIXOJIE M3 IIJTACTUHKH CTAHOBIIIOCH

) BEPTHKAIILHO NOJIAPH30BAHHbIM;
0) HemoIPH30BaHHEM. J[BYIIPENOMIICHHE KBAPIIA CIHTATD paBHBIM 0.01.
t r 2 2

9. Hoxaxwure, 9T0 MaTpHIBI BUA P ,|t| +|r| =1 06pa3syroT rpynmy o OTHOMIEHHU!O
K OIlepaui YMHOMKEHHSL.

10. Ilokasare, uro BekTOpHI JKOHCA mIA NPABOUMPKYJIAPHOW M  JEBOLUPKY/ISIPHOIM
TIOJIAPU3AIHMHA OPTOTOHAIBHEL.

11. CkonbKMMH ~ BEIECTBEHHBIMH [apaMeTpaMH  XapakTEepU3yeTCss  MPOH3BOJIHHEIA
ABYXMOJIOBBIN CBETOAENUTENB? Da3oBast MIACTHHKA? Poratop? OtBeT 060CHOBATE.

12. Kak npeoGpasyercs Bextop Jlxonca, Koraa BekTOp CTOKCA OBOPAYMBACTCS HA T BOKPYT
ocu 03? Janumute Matpuny JKoHCa.

13. KoMMyTaTHBHEI 1M HOJAPH3ALHOHHEIE npeoOpasoBanusn? OTBeT 060CHOBATS.

14. Mox#uo nu mpupymats Ha6op (HasOBBIX IIACTMHOK WIH pOTaTOPOB, KOTOPBIH M060e
TOJIAPU3AMMOHHOE COCTOSHHE IPpeoOpa3oBbIBal OBl B OPTOrOHAIBHOE?

15. (a) Kax momxeH GBITh MOMAPH30BaH CBET, YTOGHI IIPOU3BOJILHLIA POTATOP HE MEHSJ €ro
cocTosHus nostapusanuu? (6) Kaxum nomxen Geith pOTaTop, YTOOE! OH HE MEHSUI IPOM3BOIBHOTO
COCTOSIHHA [OJIIPU3AIIHH CBETA?

A

16. Kak u3 mmactusOK 5 7 —3— clienarh IJIaCTHHKY — ?

17. VIMeroTcs. 4eTBEPTHBONHOBBIE TUIACTHHKM And m3nydenns YAG:Nd nasepa ¢ mimHoii
BosHEl 1064 HM. Byayr im aBe Takwe IIaCTHHKH paboTaTh Kak OIHA MOXYBOJIHOBAS MUIACTHHKA?
Byner nu omma Takas mnactaHka paGoTaTs Kak TIOJIYBOJTHOBAS IUIACTHHKA JUIS H3JTyYeHHs BTOPOIl
FapMOHHKH TOTO )K€ Jlazepa?

18. Cget, nonstpusoBanHEIf THHEHHO 110 X, MaaeT Ha CHCTEMY U3 5 IUIACTHH A/2, IPHYEM OCH
BCEX MCTHBIX ITACTHH HAIPABIIEHBI O] YITIOM +1° K OCH X, & OCH BCEX HEUETHEIX - OJ yIJIoM -1°
k Hedl. Kak Oyner monspusoBan cBer Ha BEIXOmE? A ecid Bce IUTACTUHKA OPUCHTHPOBAHEI
OJMHAKOBO - IOJ, yIiIoM +1° k ocu x?

19. [IBa opTOroHaNBEHO MONAPH3OBAHHEIX MOHOXPOMATHYECKUX IyUKa CBETA MPOXOJAT Yepes
O/IMHAKOBBIC (a30BBIE IIACTHHKM, 4 3aTeM COMBAIOTCS Ha 9KpaHe. byner num mabmomarbes
uHTepPeperunst? OTBET 060CHOBATS.



20. HaiiTu cTertens ONpU3anu A1t 0HOGOTOHHOTO COCTOSHH.

21. Kak uzmeputs napamerp Crokca S;?

22. HapucoBath yCTaHOBKY /I H3MEPEHHS KOMOHHALIAH napamerpoB Crokca S;+Ss.
23. Beraucnuts koMMyTatop [S1,Sz].

24. Cocrapnsior mu rpynmy onepatopst CTokca? OTBET 060CHOBATS.

25. Berumcnuts napamerpsr CTOKCA Il COCTOSHUSA lvac>+ c'2,0> , TEHEPHPYEMOTO IIpH

CIIP nepsoro Tuna. Kakue mapamerper Crokca MOTYT OBITh M3MEPEHBI ONHOBPEMEHHO IUIS ATOTO
COCTOSTHHSA?

26. Jlokasats cootHOMmeHHE So* =:So%:+S0.

27. Haiitu cpennee 3HaueHHe oneparopa S°=(S,S) B OZHO(POTOHHOM COCTOSIHHH.

28. Haitti xommyrarop [S2,S1].

G
29. TlokaxuTe, YTO NPU3HAK HEKJIACCHYHOCTH Dy, (O)E&Igzil—<l, gy = (m) 7> HE
8k G

BBINIOJIHSAETCS IS TEIUIOBOIO (IayCCOBCKOTO) M3JTy4eHHS.

30. BeImosAseTCs i STOT NPU3HAK I KOTEPEHTHOTO U3ITyYeHUA?

31. Hatitn 065eM KOTePEHTHOCTH IS H3ITyYeHHs IHOJHOTO Ja3epa-yKasKe ¢ JUIMHOH BOJIHBI
650 uM, mupuHOK cnektpa 10 HM, IHaMeTpoM my4ka 3 MM M AUPakimOHHON PacXomHMOCTHIO.
(3aueM 3nech ymoMuHAeTCS AUPPAKIUOHHAS pacxogumocts?) Ilpu Kkakoif MOIIHOCTH nasepHOMH
YKa3KH B 00beME KOTE€PEHTHOCTH OyET 0uH (OTOH?

32. Yemy pasHa P-dynkuus 11s Bakyyma? A yHKius Burnepa?

33. Kakue BEMUUMHE! HAZO UBMEPHTH B HKCHEPHMEHTE, YTOOKI yOEIUTECS B HEKJIACCHYHOCTH
nByxdoronHoro ceera? Haprcosarh cxemy SKCIepuMeHTa.

34. Halitu mapamerp rpymInuapoBKH (HopmupopanHyro K® Broporo mopsaka) g@ nna

COCTOSHHS OL’O> +B‘2>, la'z +|B|2 =1. Ilpu xakoM ycnOBHH CBET B TaKOM COCTOSHHE Oyner

001a/1aTE aHTUTPYIIUPOBKOH?

35. Kakoro nopsiaka I0kHA ObITH HEMHEHHOCTD y Cpelbl, 4ToOBI B HEeH BO3MOXKHA Oblna
reHepanus Tpex(GOTOHHOTO cBeTa? 3anMITNTe TaMHUJIbTOHMAH.

36. Kaxne ¢pusmyeckie BelMYHHBL H3MEPAIOTCS IIPH IIpoBepKe HepaBeHCTBa Benna B gpopme
Knay3zepa-Xopua-IlInmorn-Xonsra?

37. Ilokazats, 4To 111 CBETa B GE/UIOBCKOM COCTOSHUM (xOTs1 GBI OTHOM U3 YETHIPEX),

Pt = (a;rb;r + bfai)‘vac%
_|-

O = (a;ra; * b;rb;)‘vac>,

rae aT,bJr - ONCPATOPEl POXICHHA B IOJPU3AUMOHHBIX MOZAX X,y, a MHAEKCH 1,2
0003HAYAIOT TPOCTPAHCTBEHHBIE MOJIBL, CBET B KAXKIOH U3 NOPOCTPAHCTBEHHBIX MO/ MOJHOCTBIO
HETOJIAPH30BaH (CTENIEHD MOJAPHU3ALMH PABHA HYJIO).

38. Ilpu abcomroTHOM KammMOpPOBKe (OTONETEKTOPOB ¢ MOMOIIBIO GH(MOTOHHOTO MO (mo
METOIy KIBIKO) 0aMH U3 AeTEeKTOpPOB BEIGHpacTes Gojtee IIHPOKOIOJIOCHBIM (KaK IO YIUTy, TaK M
10 "acTore), 4eM Apyroit. Kakoi 13 IByX IeTeKTOPOB IIpH 9TOM KamuOpyerca?

39.Ecim 61 y nmereit xanmraHa I'panTta GBIT MAsSTHHK ®yko ¢ Upe3BLIYANHO MaBIM
3aTyXaHWeM, Ha KakoH yrom OBl OTKIIOHHMJIACH IUIOCKOCTh KAYAHUH MOCIE KPYTOCBETHOT'®)
IyTemecTBus 1o 37i napamtenu? IIpogomxuTebHOCTD TyTelecTBHs - 365 mHeil.



40. Ha xako#f yrox moBOpauMBAaeTCA IUIOCKOCTh KAYAHWH MASTHHKA ®yko B Canxr-
[Terepbypre 3a cyTku?

41. Ha xako# yron mosopaduBaeTcs NOJIApU3aLMs CBETA MPH IPOXOKASHUH depe3 3 BUTKA
CBCTOBOIA, 3aKPY9ICHHOI'O B BU/IE CIIMPAIIH C PAMyCcOM 5 ¢M H ImaroM 1 cm?

42. CeT, HONAPH30BaHHBIA IHHEHHO Mo X, IpeodpasyeTcs B COCTOAHHE C JIMHEHHOMN
nonspusarmeit mox 45° a) poraropom, 6) maactuakoi A/2. B kakom ciydae Oynet Gonpine Haber
reoMeTpuyueckor Gaspr? OrBeT 060CHOBATS.

43. To xe, HaliTH Haber reOMeTPHYECKOl dasbL.

44. CBer, HONAPH3OBAHHBIH NPaBOLHUPKYJIAPHO, TNPOMYCKAIOT 4Yepe3 IUIACTHHKY A/2,
OPHCHTHPOBAHHYIO ONTHYECKOH OCBIO MO YITIOM ¥ K BEPTHKAIH, & 3aTEM Hepe3 TOYHO TaKyIo XKe
IIMaCTHHKY, OPHCHTHPOBAHHYIO ONTHYECKON OCBIO IIOZ YINIOM -, K BepTHKaIM. HaiiTn m3MeHenue
TCOMETPHUYECKOH a3kl

44. OueHUTE YyBCTBUTEIBHOCTH KBAHTOBOTO MarHeToMerpa.

45. Kak ¢ nomomsio (a3oBoif muacTHHKH caenath 50% CBETOJCNUTEND A X- U -
TTOJIAPH3AIMOHHBIX MOJ?

46. To sxe, 1114 MONYBOIHOBOH M YeTBEPTHBOIHOBOH IIACTHHKH. Jit mnactuaku A/3?

47.  Hemnonspu3oBaHHOE W3JyUEHHE, HMPULOTOBJICHHOE H3 X-TIONAPU30BAHHOTO U3JTyYEHHs]
TCIIOBOIO MCTOYHHKA (KaK?) MPOIYCKAIOT Yepe3 IOJIyBOJHOBYIO ILIACTHHKY, OPHEHTHPOBAHHYIO
nox yrmom 22.5° K X, 3aTeM ¢ [OMOMIBIO Npu3Mbl | N1aHa, BRIIEIMIOmEH X- 1 y- HOJIAPU3AITHIO,
HAIIPABILIIOT Ha NBA OHOMOJIOBBIX ETEKTOPa (410 9T0 3Ha4NT?). Kak H3MepHTh HOPMHPOBAHHYIO
KOPPENAIHOHHYIO GYHKIMIO gxy? Uemy oHa Gyner paBHa?

48. Byner mu nposBisThCA 3G HEKT «CKPHITOl IOJIAPU3ALHK U1 COJTHEUHOro cBera?

49. Onpenenenne KOppenANUOHHON QYHKIMHK BTOpOro nopsiaka G+.. Kak ee msmepurs?

50.  Onpenenenue u cXema H3MEpeHUs KOPPEIALHOHHOM bynxmpum GPyy.

51. Vkaxure /Ba He3aBUCHMBIX HHBapHAHTA npeobpasoBaHui MONSPU3AIMH BTOPOTO
TOpAIKa IO MO0 ¥ OJIHH HHBAPHAHT YETBEPTOrO MOPSIKA II0 MOJIIO.

52.  Opun yenoBex (HasoBeM ero X) yTBEpIK/IaeT, 9TO KOIIa JABYX(QOTOHHEIH CBET IafaeT Ha
50-% ceTomenurens, 06a GpoToHa Beerna HaNpasJISIOTCA B OAMH BBIXoA. [Ipas m1 X?

53. Haiinure (a) B COCTOSHHY “CoKATOTO Bakyyma” |0)+c|2), c<<].

54.  [lokaxuTe, 9TO LIS CIKATOTO BaKyyMa (a®) OTIIHYHO OT HYIId, a (a) PaBHO HYIIIO.

55. Hailimute HOpMHpOBaHHYIO KOppeAIMOHHYI0  dynkumio Broporo nopsaka g? s
COCTOSHHH “CHKaToro Bakyyma™ |0)+c|2), c<<1.

56. Hapucyiite cxemy sKkcrepuMeHTa 10 HAGIOIEHHIO AMIDTUTYI[HOTO COKATHS.

57. Hapucyiite cxeMy SKCTIepHMEHTa [0 HAGTIONCHHIO KBaJIpaTypHOT'O CHKATHS,

58. 3amummTe npeoGpasoBamus BoromoGosa ms HEBBIPOXACHHOIO IapaMEeTPHUECKOTD
yeunutens. [TokaxuTe, 4To OHH COXPAHSIOT KOMMYTALHORHBIE COOTHOIIECHHUS.

59. M3zo6pasute Ha $hazoBoii MIOCKOCTH CHEeYIOIINE COCTOSIHUS CBETA

1) cxaroe mo xoopruHare;

2)  cxaroe mo dase;

3)  cxatoe 1o ykcIy GOTOHOB,

4)  cxaroe mo (ase M KOOPAUHATE OHOBPEMEHHO.

60. Kax momyuuts B dKCIepUMeHTE JBYX(DOTOHHBIH CBET, HE HCMONB3YS CIIOHTAHHOE
[IapaMeTPHUECKOE paccesHne?

61. Kax monyuntb B 9KCIIEpHMEHTE CBET ¢ AQHTUTPYIIUPOBKOM, UCIIONB3YSI CIIOHTAHHOE
[apaMeTpHYecKoe paccesaye?



0) Bonpoce! k 3x3ameny

1. Nafite onpenenenue dusnyeckux TIpONeccoB NPHBOIAIIMX K 00pa3oBaHuIO (pUIaMEHTa B
cperne.

2. OxapakTepu3yiiTe CIIEKTp H3IIydeHHs JIa3ePHOTO (huIaMeHTa U OOBIACHUTE, OT Yero OH
3aBHCHT.

3. Ur0o CHYXHT NPHYHHON BO3HHKHOBEHHS KOHMYECKOH OMHCCHH M3NIyYeHHS IpH
punamenTanun?

4. llpupenurte NpUMeEpE, I MOXET HCIIOMBIOBATECS U3IyYCHHE CYNEPKOHTHHYyMa
BOSHUKAOMIEE IPH (QHITAMEHTALIMH Ja3ePHEIX HMITY/IBCOB.

5. Haiite onpenenenne GoTouHOrO KpHUcTana.

6. Kakue npomecch nmpuBomsr x 00pa3OBAHMIO 3AIPEIEHHBIX COCTOSHUN JUIS poToHOB B
¢oToHHEIX KpHCTAIITAX?

7. [a#ite onpenenenne nedexra B doronHom kpucramre. Ilpusemure IpUMEPEI
HCIIOJIB30BAHHS Ae(eKTOB B (POTOHHBIX KPHCTAILIAX.

8. [Maiite KmaccuuKarmo (POTOHHO-KPHCTAIVIHYECKHX  BOJIOKOHHBIX CBETOBOJIOB U
HOACHUTC M3MEHEHHUEM KAaKHX I1apaMeTPOB MOXKHO IIOMEHSTH HX CBETOBEYIIME U AUCIIEPCHOHHBIE
XapaKTEPHCTHKH?

9. Kakum THmOM HelMHEHHOCTH OIPEAEIIAIOTCS  HENMHEHHO-ONTHYECKe CBOMCTEA
BOJIOKOHHBIX CBETOBOHOB?

10. Yro cmyxur npuumHON BOAHOBOMHOTO yCHIeHHA 3()(EKTHBHOCTH HEJNHHEHHO-
ONTHYECKHX MPOLECCOB B BOJIOKOHHBIX CBETOBOIAX?

1. K xaxuMm sddextamM mpusosut nponecc (pasoBoit caMoMONyIISIUM HUMITYJIHCHOTO
U3JIy4CHUS B BOJIOKOHHBIX ¢BETOBOIAX?

12. Kakune HenuHEHHO-ONITHYCCKIE NPONECCH HAOMIOAAIOTCS B BOJIOKOHHBIX CBETOBOMAX?

13.  Oxapaxtepusyiite 3aBHCHMOCTS CIICKTPaTbHBIX U3MEHEHHH B PacIpOCTpaHAIOLIEMCS 110
BOJIOKOHHOMY CBETOBOJY JIA3EPHOM HMITYJIbCE OT AUCHEPCHOHHBIX napamMeTpoB CBETOBOJA.

14. Kax BIHMIOT mucHepcHOHHBIE  CBOCTEA MHKPOCTPYKTYPHPOBAHHBIX  (DOTOHHO-
KPHUCTAIINUYECKUX BOJOKOHHEIX CBETOBO[aX?

15. OxapakrepusyiiTe mpuHIUNBL, 3aM0XCeHHEE B OCHOBY paGOTBI BOJIOKOHHBIX JIa3epOB.
IlpuBenute npUMepsl KOHCTPYKLHH BONOKOHHBIX 7a3epOB M KAaKHE JIETMPYIOUIHE IPUMECH
HCHOMB3YIOTCS I aKTHBHPOBAHHSA MaTePHANa CePLEeBHHE] BOJIOKOHHOIO CBETOBOMA?

16. O6wsicHuTe mpHHIHD paboTHl BOJIOKOHHOTO BKP-nasepa. Kakne THIBI BOTOKOHHEIX
BKP-nasepos BrI 3HACTE?

17. Kaxue meromsr ucnonssywores mis HOJyYCHUA HMITYJIECHOTO U3JIYYEHHS BOJIOKOHHBIX
JaszepoB?

18. Kaxwe meroms HCTIONIB3YIOTCS ULl  KOMIEHCAMH  TUCIIEPCHOHHOTO YBEIIUYCHHUSI
ATMTEIEHOCTH UMITYJIECOB B BOJIOKOHHBIX JIa3epax?

19. OGwscuure, Kak MOXHO TOXYIHTE YABTPAKOPOTKHE MOIIHBIE UMITYJILCHI B BOMIOKOHHBIX
naszepax.

20. Kakme mpouecchl HAa3bIBAIOTCS IPUPOAHOK OHOMHHepanm3almeif ¥ 4YeM OHH
ONpPEAETIOTCA?

21. Yro o6ycnaBiusaer (DOTOHHHO-KPUCTAIIHUECKHE  CBOHCTBA CIHKY1 MOPCKHX
CTEKIIIHHEIX T'YOOK?

22. Kak Ha3bIBaIOTCS TEXHONOTHH KOIHPYIOMHE MPOLECCHl B XKMBOM ITPHPOJIE W KAKOBEI HX
BO3MOXHOCTH?

23. Yro Taxkoe auHAMmueckas ronorpapua? Kakumu Qusuueckumu IporeccaMu  OHa
ONPEICIAETCS U I MOXET OBITh HCIIOIBE30BaHA?



24. Yro Takoe Novelty HUIBTP 1 Yem onpenenstIoTCd ero XapaKTEePUCTHKU ?

25. Kaxoit sp ekt HasbiBaeTcs adpexrom daHHUHTA B KaK OH MOKET GBITH HCIIONb30BaH
And costanus Novelty Gpunsrpon?

26. Kakve CHCTEMBI HA3BIBAIOTCS BOIOKOoHHO-onTHYecKUMu CMAPT - T'PU]I cucremamu
MOHHTOPHHTA PU3MUECKUX ITOJIEH U KaK¥e IPHHIIIB 3JI05KEHE] B HX OCHOBY?

27. Kakwe THIIBI BOJJOKOHHO-ONTHYCCKUX JIATIYMKOB BaM H3BECTHEI?

28. Yro Takoe mpoTsKeHHAs BOJIOKOHHO-OITTHYECKAsd H3MEpHUTeIbHas JHHHA? Kakue
TPUHLHANILL 3aJI0KEHBl B OCHOBY MYJBTHILIEKCHPOBAHHS BOJOKOHHO OITHYECKHX JaTYNKOB B
BOJIOKOHHO-ONTHYECKYIO H3MEPUTENBHYIO JTHHHUIO?

29. O6biacHATe NPHHLAMEL AOUILIEPOBCKOrO M 3€eMaHOBCKOTO JIA3€PHOTO OXJIAXKICHHS
aTOMOB.

30. Kaxumu crioco6amu MOKHO N0GHTHCS OXJIQXK/ICHUS] aTOMOB HUXKE YPOBHS OTIa4Yn?

31. Ilpusenure HpHUMepHI MPAKTHYECKOro HCIIOJIb30BAHUS JIA3€PHOIO METOMA OXJIAKICHHS
aTOMOB.

32. Yro nmexHuT B OCHOBe SIBNCHHS KBaHTOBO-PA3MEPHOI0 KBAHTOBAHUS SHEPrETHUICCKHX
YpOBHEH?

33. IlpuBemute  mpEMepsI HU3KOPAa3MEPHBIX ~ HaHOCIPYKTYD M  OXapaKTepH3yiTe
SHEPreTHUECKUH CIIEKTP HOCHTENEH 3apsiaa B HUX.

34. OxapaxTepusyiiTe SKCHTOHHBIC COCTOSHHS B IOJIYIIPOBOTHUKOBBIX U JIUIEKTPHUESCKIX
MaTepuajax.

35. Kax Brusier reometpuyeckas (opma HaHOYACTHI HA SHEpreTHYeCKHit CIIEKTp HOCHTENEH
3apsga?

36. Kak Biuser okpyxaromras cpefa(MaTpuIa) Ha JHEPreTHUEeCKHH CHEKTP SKCHTOHOB B
HaHOYaCTUIIaX?

37. Yem ompenensercs HHU3KOTIOPOroBast ONTHYECKAs HENMHEHHOCTh TeTepOreHHBIX cpen
COAEPIKAIUMX HAHOYACTHUIIBL U3 NHIIEKTPHIECKAX MATEPHANIOB.

B) CamocTosiTesnHan pabora acnupanTa

CamocrosiTensHas  paGora aClIUPaHTOB BKIIFOYAET CAMOCTOSTENBHOE GoJjee Ii1y0oKoe

OCBOCHHE MaTepHaNa, pacCMOTPEHHOTO 0630PHO B paMKax JIEKIINOHHEIX 3aHSTHIA,

1. 3HakomMcTBO ¢ HayuHBIME HEPHOANIECKUMH H3JAHUSIMH 110 METOHaM TeHepaIuu
CYIIEPKOHTHHYYMa B BOJIOKOHHBIX CBETOBOJIAX.

2. IsyueHre MeTOmOB MYIbTHINICKCUPOBAHUS BOJOKOHHO-OIITHYECKHX H3MEPUTEIIbHBIX
nuaud B CMAPT-I'PUJT cucremax MOHHUTOPHHTI4.,

3. Msydvenns npudnuna ynpasnenns aToOMHbIMET Iy4YKaMH U HAHOJUTOrpadHu.

4. 3yyenve  TexHoJOIrMit IPOM3BOACTBA  OHOMHMETHYECKHX  HAHOKOMIIOSHTHELX
OHOMEHEpaIBHBIX CTPYKTYP.

5. Mzyuenne HOMEHKIIATYPbI (POTOHHO KPHCTAIIMIECKHX BOJIOKOH.

7. YYEBHO-METOJUYECKOE WM HHOOPMAIIUOHHOE OBECIIEYEHUE
AUCHUATIIAHBI «JTAZEPHASI ®U3UKA»

a) OCHOBHAas JIMTepPaTypa:

1. Tudpaxumonnas onruka u HaHO(DOTOHHKA [DIEKTPOHHEIH pecype] / besyc E.A., Brikos
H.A., Hockonosud JI.JL., Koaes A.A., Kormsp B.B., Hanmumos A.T .» [lopdupres A.I1., Ckumanos
P.B., Coiiep B.A., Crageer C.C., Xonuna C.H. - M. : OU3MATIINUT, 2014. — 608



2. PactpoBas 57eKTPOHHAS MHKPOCKOIHS JUIi HAHOTEXHOTOIHIL. Metonasr u mpuMeHeHuUE
[Onexrponnmiit pecype] / mox pen. V. Ky, KJL Yanra ; nep. ¢ anrm. - 2-e msm. - M. : BUHOM,
2014. - 600c.

3. KoppemmpoBanHbie GpOTOHHI 1 HX npuMeHenHe [InekTponnsi pecype] / Camapres B.B. -
M. : DUSMATIIUT, 2014. — 168 c.

0) nonmoaHuTeNLHAS AMTEpATYpa:

1. ®usuxa KOHIEHCHPOBAHHOTO COCTOSHUS [Onextponmnni pecype] / Baitkos 10.A.,
Kysuenos B.M, - M. : BMIHOM, M. - M. : OU3SMATIIUT, 2013. - 293 ¢,

2. AnanTHBHBEIE OUTHYECKHE CHCTEMEI KOppeKLUH HaKIOHOB. Pe3onancHas amanmtuBHAas
onTHKA [ IneKTpoHHbIH pecype] / anun O.U. - M. : Texunocpepa, 2013. - 296 c.

3. ®usuk B.C. JleToxoB - u3Hb B Hayke [Jmextponnsii pecypc] / Iox pexn. E.A. Psa6oga,
T.JL Kapy, B.W. Banbikuna - M. : ®DU3MATIIMIT, 2012. — 241c.

B) IPOrpaMMHoOe oGecredeHne u HuTepHer-pecypeni:
http://itam.nsc.ru/labl 7/WIN/r8-main.php. I pynna BeraucnurensHol ToMmorpaguy, Hucturyr
TCOPETHUCCKOU U IPUKIaTHON MEXAHUKH, HoBocu6upck, Poccus.

8. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHHE AUCIHUTIJINHBI

[IpaMeHeHHE — MyIbTHMEAHIHHBIX IPE3CHTAHH M KOMIBIOTEPHBIX  CHMYJISILUA
obecrieuMBaeTcsi INpoBeJleHHEM  3aHATHH B yXe  00OpYJOBaHHBIX  MyJbTHMEIHAHEIM
o0opynoBaHHeM ayIuTOPHUIX Kadenper OullM.

Hins obecrieuenus mposeneHus nabopaToOpHEIX PaboT HMEIOTCS KOMIIBIOTEPHBIE KIIACCHI
Kapeaper OullM wu CHCTHANN3HPOBAHHbIE  y4eOHO-HAayUHEle J1abopaTopuy, obopynoBaHHEIe
COBPEMEHHBIM 00OPYNOBAHHEM IS JIA3€PHOM JHATHOCTHKH BCIIECTBA M H3YYEHHS JIa3€pHO-
HHIYIHPOBaHHBIX NpoLeccos (y1a6. 107-3, 107a-3, 419-3, 123-3).
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