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1) 3maTe: coBpeMeHHBIE HaydHBIE HOCTHIKEHHS (VK-1); coBpeMmeHHBIE METOMBI
HCCIICIOBAaHUS ¥ HMH(POPMAIHOHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTHH (OIIK-1); coBpemenHble
METOZBI U TCXHONOTMH HayYHOH KOMMYHHKAlMH Ha TOCYJAPCTBEHHOM M HHOCTPAHHOM SI3BIKAX
(VK-5, TIK-1); Meronsl HeNTHMHEHHOW ONTHKH W nasepHot cmexrpockonuu (I1K-3, TIK-5);
COBPEMCHHBIC MATEMaTHYECKHE METO/IBI JUIS aHau3a pu3HIecKux mpoueccos (ITK-4);

2) YMeTb: KpPHTHYECKH MBICIHTH W TCHEPHPOBATh HOBHIE HIEH MPH pENICHAH
HCCICNIOBATCIIECKUX M IIPAKTHYECKHX 3a/ia4 IIAHAPOBATh U pemath 3anaun (YK-1); coberennoro
MPOHECCHOHABHOTO M JIMYHOCTHOTO pasBuTHs (YK-5); caMoCTOSTebHO OCYLIECTBIISITh HAYYHO-
HCCIICNOBATEIIBCKYIO  ICATEILHOCT B COOTBETCTBYIOLIEH PO(ECCHOHAIBHON 06IAacTH ¢
HCIOIb30BAHNEM COBPEMCHHBIX METOJIOB HCCIICIOBAHMS ¥ HH)OPMAOHHO-KOMMYHHKAIIHOHHBIX
Texnonornit (OIIK-1, TIK-3); HCIONB30BATH COBpPEMEHHBIE METOMbI HCCIIEIOBAaHMs IIPOIIECCOB
B3aHMOICHCTBHUS KOTEPEHTHOTO ONTHYECKOrO H3IyYeHH s ¢ BEMECTBOM I MATEMATHUECKHE METObL
(ITK-1, IIK-4, TIK-5);

3) Baajerb: COCOOHOCTBIO K KPHTHYECKOMY AHAJI3Y U OLEHKE COBPEMEHHBIX HAYYHEIX
AOCTHXXEHUHU, TCHEPHPOBAHMIO HOBBIX HIEH NMPH PEIICHHH HCCIENOBATENbCKHX H IPAaKTHYECKUX
sajiad, B TOM HHCIC B MOKIMCIMILTMHAPHEIX obnactax (YK-1, ITIK-5); roToBHOCTH IPHMEHSTE
COBPEMEHHBIC MATCMATHIECKHE METOXbI IIPH aHalH3e MPOLECCOB Ja3epHOl (H3HKH, KBAHTOBOM
ONTHKH, (OTOHMKM U Ja3epHBIX HAHOTEXHOJOTHH (IIK-4);  cmocoGHOCT — HCCIemOBaTh
(GyHmaMeHTaNbHBIE CBOMCTBA BeleCTBA (IIK-3); crocoGHOCTBIO IUIAHMPOBATE M peLIaTh 3aJadu
COOCTBEHHOTO IMPO(YECCUOHATBHOTO M JINYHOCTHOTO passutus (YK-5).

4. CTPYKTYPA U COAEP)KAHUE JAUCLUTLIMHBI
OG11ast Tpy10eMKOCTh AUCLHILTHHBI COCTABIISCT 3 3a9eTHBIX enuHULBL, 108 yacos.
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1. OcnoBbl He/mMHeliHONH onTHkH. HenuHelHO-ONTHYECKHE B3aUMOIEHCTBAS CBETa H
Bemectsa. [Ipupona HenuHelHO-oNTHYECKUX sBieHui. Kinaccudukanus HeIuHEHHO-OITHIECKHX
a¢dexros. Ilongpusanus AUAIEKTPHKOB B IIOCTOSHHOM 3JIEKTPUYECKOM moje. Ilomspu3amms
U30TPOITHOTO TUJIEKTPUKA B CBETOBOM II0JIe. B3aumoneiicTBIe HHTEHCHBHBIX 3JIEKTPOMArHUTHBIX
BOJIH ¢ HEJIMHEHHOH cpenoH. ['enepanus BTopoit rapMoHuKHd. YciioBHe (Pa3oBOr0 CHHXPOHH3MA.
Cratngeckuii w  juHammueckuit  >ddexr Keppa B  Henumueiino# cpeme. Kepposckas
camookycupoBka. Pa3oBas CaMOMOAYISAIHS CBETOBOTO H3JIydeHHs. PacIlMpeHHe CIEKTpa
(beMTOCeKyHIHEIX HMITYJILCOB B HEMMHEHHBIX cpeax. KoMIpeccus Ta3epHbIX UMITYIIbCOB.

2. Slpnenne (puaaMeHTAIMM B TeHEPANMH CYNEPKOHTHHYyMa NpPH PACHpPOCTPAHEHHH
JasepHBIX HMMIY/JLCOB B  HeIUHeiiHoH cpeme. ['eHepamust CymepKOHTHHyyMa IIpH
PaCIpPOCTPAaHECHHH JIA3€PHOTO MMIIYJIILCHOIO H3JIy4YeHUS B KOHACHCHPOBAaHHBIX cperax. Pasopas
CaMOMOIYJIANUA ¥ DJIEMEHTapHas TEOPHUs CIIEKTPAIBHOrO YUIMPEHHUS CBEPXKOPOTKUX JIa3€PHBIX
UMIIyJIbCOB. Hennnelinoe BOIHOBOE ypaBHEHME JUIS OIIMCAHUS Mpolecca GprTaMeHTaIMH JIa3ePHOroO
UMITynbca. V3MeHeHuwe (opMBI M cIleKTpa WUMITyJdbca Npu (GrunamMeHTanuu. OuiamMeHTanus
UMITyJBCHOTO M3Jy4YeHHs B Ta3000pa3HbIX cpenax. ATMocdepHble IPUIOKEHHS MOIIHOTO
(emrocexyHAHOTO H3ITydeH . PUTaMeHTAaIHs A3ePHOrO IIyYKa, KAK HCTOUYHUK CYHEPKOHTHHYyMa
IUTS 3KOJIOTMYECKOT0 MOHUTOPHHTA.

3. ®oronHble KpHcTaMLIbL. Krnaccubukanus (GOTOHHBIX KpHCTALIOB. OIHOMEPHBIE,
IOBYMEpHBIE H TpexMepHble (OTOHHBIE KpUCTALIBL MeXxaHusM (GOpMHUPOBaHUS (HOTOHHBIX
3alpelleHHbIX 30H. Ponb nedekroB B (POTOHHO- KPHCTATMYECKHX CTPYKTypax. DOTOHHO-
KpPHUCTaJUIMYECKHe  ycTpoiictBa. DOTOHHO- KpHCTAUIMYeCKHe BOJoKHA. Kiaccudukarus.
XapakTepuUCTHKA  (OTOHHO-  KPUCTAIMYECKHX  BOJOKOH:  MOJIOBBIC,  HCIEPCHOHHEIE,
SHEPreTHYECKHE M CIEKTpabHBIE XapaKTepUCTUKH. DOTOHHO- KPHUCTAJUIMYECKHE BOJIOKHA C
3alIpelIeHHONW 30HOMN: Bparroeckue BOJOKOHHBIE CBETOBOABI: 2D —(hOTOHHO- KpPHCTAIIHUYECKUE
BOJIOKOHHBIE CBETOBO/IBI.

4. HesnHeiiHas ONTHKA BOJIOKOHHBIX CBeTOBOJOB. HelMHEHHO-ONMTHYECKHE MPOIECCH B
BOJIOKOHHBIX CBETOBOJAX. BoyiHOBomHOE ycuieHHEe 3(PQPEKTUBHOCTH HEITMHEHHO-ONTHUECKIX
IPOLIECCOB B BOJOKOHHBEIX cBeTOBOZAax. (a3oBas caMOMOJIYJISIMS M3JIyYSHHS B BOJOKOHHBIX
CBETOBOJAX. BiusHMe AuCIEpCHM Ha HeJNUHEHHBIE IPOIecChl BOJIOKOHHBIX CBETOBOZOB. dasoBas
KPOCC MOZYJIALMS HMILYJIbCOB B BOJIOKOHHBIX CBETOBOAAX. UETHIPEXBOJIHOBOE CMEIICHHUE BOJIH.
Brinyxnennoe kxomOuHanmoHHoe paccesHue (BKP) wu3mydeHHss B BOJOKOHHBIX CBETOBOJAX.
BrinyxnenHoe  paccesHue — Manpensiitama-bpuiniiosHa B BOJIOKOHHBIX — CBETOBOJIAX.
PacnpocTpaHeHnue ynbTpakOPOTKHX HMITYJIbCOB B BOJIOKOHHBIX CBeTOBOMax. Hakauka B oGiactu
HOpMalIbHOM  jaucmepcuu. Hakauka B ofmacTu  aHOMaipHOM — guciiepcwu. ['eHepanus
CYIEPKOHTHHYyMa BOJIOKOHHBIX CBeTOBOAAX. Henmuelinble cBolicTBa (hOTOHHO-KPUCTAIUIMUECKHX
BOJIOKOHHBIX CBETOBOJIOB. JIUCIIEPCHOHHBIC CBOMCTBA HEKOTOPBIX MHKPOCTPYKTYPHPOBAHHBIX
(DOTOHHO-KPHCTAJUIMYECKUX  BOJIOKOHHBIX ~ CBETOBOJOB. [ eHepamusi CYNEepKOHTHHyyMa B
BOJIOKOHHBIX CBETOBOJAaxX. l'eHeparuio cynepkoHTMHyyMa B MC-BOJOKOHHBIX CBETOBOJAX,
HUMEIOLIEr0 JB€ JUIMHHBIE BOJIHBI HYJEBOW nucnepcud. HenuueltHo-onmTuueckue cBoiictBa DK
BOJIOKOHHBIX CBETOBO/IOB.

5. Boioxonnple nasepsl. [IpuHnun paboTsl BOJIOKOHHOTO Jiazepa. AKTHBHBIE BOJIOKOHHBIC
CBETOBOALI. Pe30HaTOpBI BOJOKOHHBIX J1a3epoB. HempepblBHBIE BOJIOKOHHBIE Jla3ephl. BOJOKOHHBIE
Ja3ephl Ha OCHOBE BBIHY)KJICHHOTO KOMOWHAIIMOHHOTO paccestHus u3inydeHus. OJHOKacKajHEIe,
MHOrokackajusle u cocraBubie BKP masepel. Bonoxonnele BKP-nmasepbl co  ciyuadHOH
pacmpezieleHHOH 00paTHOH CBsI3bi0. VIMITyJIbCHBIE BOJIOKOHHBIA Jia3epbl. MeToIbl HOITydYeHUsI



HMITyTbCHOTO H3JTyYEHHUS BOJIOKOHHBIX JIa3€POB: MOLYJISILIUS JOOPOTHOCTH, aKTUBHAS M ITACCHBHAS
CHHXpOHHM3alUs MOJ BOJIOKOHHOTO Ja3epa, HCIIOIb30BAaHHE 3€PKABHOTO HACBHILAIOMIErOCs
NONyMPOBOAHUKOBOrO  mornotutess (SESAM). MeTonsl KOMIIEHCAIMH — JUCIEPCHOHHOTO
PacCIUIbIBAHHE HMMITYJIbCOB BOJIOKOHHBIX JiasepaX. Ilpm3MeHHBIE KOHACHCATOPHI MHMCHEPCHH
TPYTIIOBOK CKOPOCTH. Pereroqnslii KoMmencaTop AUCHepCHE rpynnoBoi ckopoctu. Kommercarop
AUCIEPCHH TPYNIOBOH CKOpOCTH Ha ocHoBe mHTepdepomerpa JKup - Typrya. Kommencatopsi
AUCIIEPCHH TPYNIOBOH CKOPOCTH HA OCHOBE UYMPIHMPOBAHHBIX OpPSITOBCKHH 3epkal. Cucrema
BOJIOKOHHO-OITHYIECKUX I'€HEPATOPOB CYNepKOHTHHYYMA. Y cuneHne YK B BOOKOHHBIX J1a3epax.
Bonokonnbie naseppl B Texmonmormn. ®usdueckue NPOLECCH MPU 00paboTKe MarepuaaoB
Jla3epHbIM H3iTydeHueM. MeTo/Ibl II0BEpXHOCTHOM J1azepHoi 06paboTku. IIprMeHeHHe BOTOKOHHBIX
JIa3epoB JUIsl CBApKH, CBEPIIEHH H 00paboTKa MaTepHasoB.

6. Heamneiinasi QoToHHKa HAHOCTPYKTYp. DHEpreTHICCKHUiA CIIEKTP HaHOpPa3MEepPHBIX
CTpYKTyp. OGBeMHast KpUCTaTHIecKas CTPYKTypa: SHEPreTHUecKHil CIIeKTp HOCHTENCH 3apsia B
00beMe KPUCTAINTHYECKOM CTPYKType, IIOTHOCTh COCTOSHHM 3IEKTPOHOB B DHEPreTHYECKON 30HE
00BEMHOH KPHUCTAITUYECKOM CTPYKTYpBL. DHEPreTUdecKHil CIIEKTD M IUIOTHOCTH COCTOSHEM
HOCHTEJICH 3apsiia B OMHOMEPHOH M30JMPOBAHHOM KBAHTOBOH SIME M KBAHTOBBIE HUTH. KBAHTOBbIE
TOYKH W IUIOTHOCTh COCTOSIHUM 3JIEKTPOHOB. DKCUTOHHBEIE COCTOSIHHSI B IOJIYIIPOBOJAHHKOBEIX H
AUBJICKTPUYECKUX MaTepuanaX. CBoOOJHBIE SKCHTOHBI U JKCUTOHHI Banbe-MoTra. CBS3aHHBIE
SKCHTOHBI (9KCHTOHBI Dpenkens). Biusaue GOpMBI HAHOYACTHIL HA SHEPTETHUECKYIO [TOICHCTEMY
HOCHTeNeH 3apsana. ONHOYaCTHYHBIE COCTOSHUS B HAHOYACTHIAX CIOKHOM QopMbI. J[BydacTHUHAS
(3KCHTOHHEIE) COCTOSIHHSI B HAHOYACTHIAX C HEHPABHJIBHOM reomerpueil Gopmel. Biushue
OKpYXAOIIeH  cpelbl  Ha  JHEPreTHYEeCKWil  CIEKTpP  SKCHTOHOB B  HAHOYACTHIAX.
HuskosHeprernieckas onTuuecKas HeIMHEHHOCTb XHIKHX HAHOKOMIIO3HTHBIX CPECTB HA OCHOBE
HaHOYACTHII.

7. JlasepHoe oxuaxieHue, IUICHEHHe H YIpPaBJeHHs aToMaMu. J[OILIEPOBCKOE W
36CMAHOBCKOE OXNAXAEHHE aToMOB. OCTaHOBKA M IJIEHEHHS aTOMOB: JOMNIUIEPOBCKHE JOBYIIKH,
MartiuTHO - ONTHYECKHUE JIOBYIIKH U CU3H(oBO oxnaxaeHue. JIasepHoe oxiaxIeHne HUKE YPOBHS
oThaud. OXIaXACHHE aTOMOB Ha OCHOBE CEICKTHBHOTO 10 CKOPOCTSIM KOT€PEHTHOTO [UICHEHHUS
HacenmeHHocTH. McmaputensHoe oxnaxaeHHe aToMoB. DH3MKa XOJOJHBIX aTOMOB H  ed
npuioxenus. OJHOKOMIIOHEHTHas IUiasMa. bose - OHHIITEHHOBCKAs KOHIEHCAIHS aToMA.
ATOMHBIH J1a3ep. ATOMHBIH (DOHTAH M aTOMHBIC Yackl. ATOMHAs ONTHKA. MeTOME! OCTPOEHHS
SJIECMEHTOB ~ aTOMHBIC ONTHKH. YIPaBICHHE AaTOMHBIMH IIyUYKAMH C  HCIIOJb30BAHHEM.
MarepuanbHbIX CTPYKTYp. YIpaBieHWe aTOMaMM IIYYKAMH C HCIIONB30BAHHEM CTATHUECKHX
BNIEKTPUYECKUX ¥ MArHUTHBIX IOJICH. YTpaBieHHe aTOMHBIMH ITy4KamH MPU MOMOIIM Ja3epHOTO
U3IyYeHHS. ATOMHO-ONTHYeCKas HaHONMMTOrpaduu. Hamomurorpadgus HpsSIMOro OCaXKIEHHUS.
Hanonurorpaus na pesucre. AToMHasi HaHOTIEpheBas TUTOrpadusL.

8. ®OTOHNKA CAMOOPraHU3YIOIUXCS HAHOCTPYKTYpP Ha OHOMHHEPAJILHBIX 00bEKTOB H
HX OHOMHMeTHYeCKHX aHaNoroB. Mopdoiorus i GpH3HKO-XUMHUIECKHE XAPaKTEPUCTHKHU CIIHKYJI
TI1yGOKOBOIHBIX CTEKIISTHHBIX MOPCKHX Ty60oK. Posb (pOTOHHO-KPHUCTAIUTHYECKUX CBOMCTB CIMKYII H
rTyGOKOBOJHBIX MOPCKHX TYOOK B IIpoliecce UX MeTabonmusma. HenuHeHo-ONTHIecK e CBOcTRa
CIIMKYJ TIyOOKOBOAHBIX CTEKJISHHBIX MOPCKHX TyOOK. broMuMeTpudeckoe MOAETHPOBAHKE
OMOCHIMKATHOrO HAHOKOMITO3MUTHOTO MaTepuana cnukyn ['CMI. 3onp-renp TEXHOJOTHU
XUMHYECKOr0  MOJETHUPOBAHUS. OMOMUHEPANBbHBIX HAHOKOMITO3WTHBIX ~MAaTepUaloB H  HX
onTuyeckue xapakrepucTuku. 2D m 3D reomerpuueckre HaHOKOMITO3HTHEIE H MarepHabHbIe
CTPYKTYPhI Uit (OTOHMKH, OHMOMEIMIHMHA, KaTaiu3a W copOlus. BHOCHIM(HKALHS B SKUBBIX
CUCTEMAaX HCIIOJH30BAHUE KIIOHUPOBAHHBIX OEJIKOB CUIIMKATECHHOB.



CTPYKTYpPBI AJisi (POTOHHKH, GHOMENHIHHA, Karamusza U copOuus. brocunudukanus B kuBBIX
CHCTEMaX HMCII0Ib30BaHUE KIIOHUPOBAHHEIX OEIKOB CHIIMKATCHHOB,

9. Iunamuyeckast rojorpagus u ontuueckue Novelty GuAbLTPBI. AJanTHBHAS ONTHKA.
Junamudeckas ronorpadus. ITpomece B3aUMOJICHCTBHS JBYX IUTOCKMX BOJH HA JHHAMHYECKHX
TromorpaMmax B (potopedpakTuBHBIX KpucTammax. [lepepatodnas XapaKTEPUCTHKA ONMTHYECKOTO
Novelty  ¢unprpa. Ocobennoctu (QyHKIHOHHPOBAHUS  ONMTHYECKHX novelty  QunbTpos.
Husko4acToTHEIN ¥ BBICOKOUACTOTHBII Novelty ¢uasrpsr. [Tomocosoii Novelty ¢unsrp. Novelty
(UIBTPEI, OCHOBaHHEIE HA HCIOIB30BAHMH SBIICHS thanutra B hoTOpPEPPAKTUBHEIX KpHUCTAIIAX. .
QyHKUHOHANBHBIE nOVelty GHIBTBI 1 00paboTKH H300paKeHHil Ha OCHOBE s dexra danunra.
BEIcoKOYacTOTHBIE KOPPEIAIHOHHBIE novelty GUIBTPBI peabHOro BpeMeHH.

10. ApanTusBnas onTo3IeKTpoHHbIe cucteMbl CMAPT - TPUJl monutopunra
pusHUecKHX moJiell 06beKTOB. JlasepHast jwmarsocTHKa. WHTeITEKTyabHbIe pacrpeiesieHHbIe
usMmeputenshee cucreMbl CMAPT - T'PHJ] monmtopusra (usnueckux monelt w 06BEKTOB.
ToMorpaduyeckue pacnpenenennbie  BoNOKOHHO-ONTHYECKHE U3MEPUTENILHBIE CHUCTEMBI  JUIS
PCKOHCTPYKIMH PACTIPENENICHUs] CKANSPHBIX M BEKTOPHBIX (H3MYECKHX IOTIEH. [porsoxenusrit
BOJIOKOHHO-ONTHYECKHE H3MEPUTENbHBIC JTHHUA HA OCHOBE OJHOBOIOKOHHBIX MHOTOMOJIOBBIX
HHTEPQEPOMETPOB ¥  METOHBI  ANANTHBHOM IPOCTPAaHCTBEHHOH  (MIbTpanMu. MeTomab
MYJbTUIICKCHPOBAHMSA ~ BOJIOKOHHO-ONTHYECKHX H3MEPHTENbHbIX U3MEPHUTENIBHBIX JIMHHH B
CMAPT - I'PU]I cuctemax MoHuTOopuHra. Ilpocrpancreennoe MYJIBTHIICKCUPOBAaHHE. YTIIOBOE
MYJIbTHILIEKCHPOBaHHe. CIEKTPaNbHOE MyIIbTHILIEKCHPOBAHHE.

5. OBPA3OBATEJIbHBIE TEXHOJOI' MU

IIpoBenenne JeKUMOHHBIX 3aHSTHH ObecIeYeHo CIICHHAIM3UPOBAHHBIMY &Y IUTOPHIMH,
000pyHOBAHHBIME KOMIIBIOTEPAMH U SJICKTPOHHBIMA NTPOEKTOPAMH, YTO IO3BOJISET COMPOBOKIATE
YTCHHUE JICKIUH NEMOHCTpAlHel KOMIIBIOTEPHBIX CIIaiiIOB.

B pamkax nexiuoHHOr0 Kypca UCMOJIB3YIOTCS TAKXKE CIIENYIOLIUE TEXHOIOIHH:

¢ KoMnkrorepHsie cumyIsmmm JIa3epHO-MHAYMPOBAHHBIX IPOIIECCOB;

® TexHonmorus mpoGIeMHOrO oOydenns (case-study). Ilpu PacCMOTPEHHH BOIMPOCOB
TIPAKTHHECKOT0 MPUMEHEHHS! PACCMOTPEHHOIO TEOPETHIECKOTO MaTepuaa, UCIONb3yeTCs AUAJIOT
CO CTYZICHTaMH Ha IIPEIMET BO3MOKHBIX CIIOCOGOB PeIleH s OCTABICHHOMN 3aJauu;

® Berpeun ¢ ydeHemu, paGoraomuMH B 0GNacTH Na3epHOM (GM3MKH U Jla3epHOM
JHArHOCTHKH.

6. OHEHOYHBIE CPEJACTBA JIJISA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHN,
IMPOMEXYTOYHOM ATTECTAIIUA 11O UTOT'AM OCBOEHMUSI
JAACHUTLIMHBI n YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI ACIIMPAHTOR

a) [lepeuens Bonpocos mis TECTHPOBAHHUSA

1. Jluneitno monspuzoBaHHOE usnyqenne He-Ne masepa ¢ mmpuuoii cnekrpa 20 MI'g
Hallpasieres B uHTephepomerp Maxa-llennepa. B ommom u3 miey HHTEphEpPOMETpa CTOUT
TOJyBOJIHOBAs MIIACTHHKA, 0€3 MOTeph MOBOPAYHBAIONIAS nosgpusanuio Ha 90°, Kakoit moimkua
OBITH PasHOCTB IIeY, Y4TOGBI Ha BBIXOZI€ HHTEepdepoMeTpa cBeT GBIl HEIIOIPU30BaH BO BTOPOM
MOPSIAKE MO 0107

2. Kak ¢ momomsio kpucramia mmoGata JTHTHS CIENaTh HEMOJIAPU30BaHHBIM JIHHEHHO
HOJIPU30BAHHOE H3JIy4eHHE CBETOIMOIA C OCHTPAJIBHOH JIMHOM BOMHBEI 500 HM H [IUPUHOM



crnekrpa 30 mM? Kakoll INIHMHBI HYXHO B3ATh KpHCTAI? OOGBIKHOBEHHBIH ¥ HEOOBIKHOBEHHBI
IIOKa3aTeIH IPETIOMIICHHS Ha Jj1iHe BOJIHBI 500 HM paBHBI, COOTBETCTBEHHO, 2,34 1 2,24.

3. B TeveHne Kakoro BpeMeHH (N0 MOPSAKY BETHYMHBI) CONHEUHBIH CBET MOXHO CUHTATD
HOJIAPU3OBAHHEIM?

4. To ke, AN CBETOMOA, H3IYUAIOLIETo B Axanasone 30 HM ¢ MaxkcuMmyMom Ha 500 HM?

5. Kakas xoppenaunonnas ¢ynkuus [nayGepa wm3mepsercst B OKCIIEPUMEHTE  IIO
HAOJIIONEHHIO «CKPHITOM MOMIpH3aLumy»? 3arucaTh BRIPaKeHHe.

6. HepnaronanbHble 37€MEHTHI MaTPULBI KOTEPEHTHOCTH PAaBHBI Hy/II0. O3HAYAET JIH 370,
YTO CBET HENOJISIPU30BaH?

7. MoxHO M 10 BHAY BekTopa JDKOHCAa OIpPENeNHTb, SBIAETCA JIH CBET MOTHOCTBIO HIIH
YaCTHYHO IOJIApU30BaHHBIM? OTBET 0G0CHOBATE.

8. Kaxosa no/mkHa GBITH TONIMHA KBAPLEBON [LIACTHHKH, OPHUEHTHPOBAHHOU (ONTHUYECKOM
OCBIO) IT0J] YIIIOM 45 rpajlycoB K BEPTHKAIH, YTOObI TOPH3OHTANEHO HONSPH30BAHHOE U3JIy4eHUE
THTaH-Can(upoBOro Jasepa ¢ JIMHON BoNHBI 800 HM W JUIHTEIHLHOCTHIO ummyiasca 100 ¢c Ha
BBIXOJI€ U3 IUTACTHHKH CTAHOBMIIOCH

a) BEPTHKAIBHO MOJISIPU30BAHHBIM;
0) HemoNAPU30BaHHEIM. JIByIIpenoMIieHre KBapIa CUUTATE paBabmM 0.01.

A r 2 2
9. JlokaxxuTe, 9TO MaTpHUIB! BUIA - ,|t| +|r| =1 06pa3yroT rpyIiny o OTHOMIEHHUIO
—r

K oIlepanuy YMHOXKEHHS.

10. IToxazate, uTO BekTOpHI JIKOHCA IS NPaBOIMPKYIIAPHON M JIEBOIUPKYJISPHOM
TOJIAPU3aH OPTOTOHAIBHEL

11. CkonbKMMHE ~ BEIIECTBEHHBIMH  MapaMeTpaMu XapaKTepU3yeTCsi  IPOM3BOJILHBIN
ABYXMOZOBBIN cBeToZenuTeNb? Mazoas miactuaka? Poratop? OTBeT 060CHOBAT.

12. Kak mpeoGpasyercs Bextop J[)oHca, koraa Bektop CTokca MIOBOPAYMBAETCSA HA T BOKPYT
ocH 637 3anumuTe Matpuiy JhxoHca.

13. KoMMyTaTHBHEI JIH ONISIPU3ALUOHHEBIE TIpeobpasoBanus? OTBET 060CHOBATD.

14. MoxHO 1 mpuaymars HaGop (ha3oBEIX IUIACTHHOK HIIHA POTATOPOB, KOTOPHBIH JH000E
TOJIIPU3AIIHOHHOE COCTOSIHUE PE0OPa30BLIBAN GBI B OPTOrOHANIBEHOE?

15. (a) Kak momxeH GbITh MONAPH30BAH CBET, YTOGHI IIPOU3BOJILHEIM POTATOP HE MEHSUI €ro
coctostaus nojipusanun? (6) Kakum nomker GbITh poTaTop, YTOOB! OH HE MEHSI IIPOU3BOJIBHOTO
COCTOSIHMS ITOJISIPU3AIINY CBETA?

A A

16. Kak u3 mactuHok 5 7§ g cllenarth MIaCTUHKY — ?

17. ImeroTcss 4eTBepTHBOIHOBEIE INIACTHHKHA JUTS umyueHuss YAG:Nd nazepa ¢ mimHOM
BosHBI 1064 HM. BynyT mu 1Be Takue muacTHHKM paGoTaTh Kak OHA ITOJIYBOJTHOBAS! IIJIACTHHKA?
byner nu onma Takas mnactiHka paGoTaTh Kak MONYBOIHOBAS MUIACTHHKA IS H3JIy4EHHs BTOPOU
TapMOHHUKH TOTO e Jiazepa?

18. Ceer, mossIpi30BaHHbBIN JIHHEHHO 110 X, [afaeT Ha CHCTEMY M3 5 IIJIACTHH A/2, TPUYEM OCH
BCEX UCTHBIX IITACTHH HAIPABICHBI IIOJ( YITIOM +1° K OCH X, @ OCH BCEX HEUYETHBIX - IO YIJIOM -1°
k Herl. Kak Oyzmer momspusoBan cer Ha BEIXOHE? A ecIH BCE IUIACTHHKH OpPUEHTHPOBAHBI
OJMHAKOBO - 110 yTiIoM +1° k ocu x?

19. Jlea opTOrOHANBHO MOISPU3OBAHHBIX MOHOXPOMATHIECKHX IIy4Ka CBETA MPOXOMIAT Yepes
OIMHAKOBbIE (Da30BBIE IUIACTUHKH, a 3aTeM COMBAIOTCS Ha 9KpaHe. byner sm Habiromarscs
untepdepennusa? OTBeT 060CHOBATD.



20. HaiiTu cTeneHp Mospu3anud 1jis 0AHO(GOTOHHOTO COCTOSHHSL.

21. Kak uzmeputs napamerp Crokca S1?

22. HaprcoBaTh yCTaHOBKY IJIS H3MepeHns KoMOuHauy napameTpos Ctokca Si+S,.
23. Beraucnuts koMmmyTaTop [S1,Sz2].

24. CocraBnsiioT 1 rpymnmy ormeparopsl Ctokca? OTBET 060CHOBATE.

25. Borunenute mapamerpsl CTokca Ui COCTOSHUS lvac>+ c|2,0>, TeHEpUPYEMOro NpH

CIIP mepsoro Tumna. Kaxue mapamerpsr Ctoxca MOryT GBITE H3MEPEHB! OZHOBPEMEHHO IUIS 9TOTO
COCTOSTHHS?

26. Jlokas3aTh cooTHOIIEHHE So* =:So%:+So.

27. Haiiru cpenree 3uavenue oneparopa S?=(S,S) B 01HODOTOHHOM COCTOSHHH.

28. Haiitu kommyratop [S2,S1].

8k—18k+1 G
29. Ilokaxkute, YTO MNPH3HAK HEKIACCHYHOCTU Dk(O)Ek"—Zi'—<1, = > He
8k G,(,P

BBITIOJIHAETCS /1711 TEIUIOBOTO (TayCCOBCKOT0) U3JIyUEHMSI.

30. BeImonHsETCS JIM 3TOT IPU3HAK IJIst KOTEPEHTHOTO M3/IyYeHHs?

31. Haiitn 06beM KOT€PEHTHOCTH JUISL U3JTyUEeHHs! JUOMHOTO JIa3epa-yKasKy ¢ JUTMHOHN BOJIHBI
650 HM, mupuHOH cmexTpa 10 HM, JUaMeTpOM Iyuka 3 MM U AHQPPAKIHOHHON PAaCXOIHMOCTEIO.
(3ayem 3mech ymommHaeTcs MHpakIMoHHas pacxomumocts?) IIpH Kakol MOIIHOCTH Ja3epHOI
yKa3Ku B 00beMe KOTepeHTHOCTH OyieT OiH (HOTOH?

32. Yemy pasna P-Qynkius 1t Bakyyma? A ¢pyukius Buraepa?

33. Kakue BeMYMHBI HAJJO H3MEPUTD B 9KCIIEPHMEHTE, YTOOBI YOEIUTHCS B HEKIACCHYHOCTH
aByxdoroHHOro cBera? HaprcoBarh cxemy SKCIIEPHMEHTA.

34. Haiity mapameTp rpynnupoBkH (HopmupoBanHyro K® Broporo mopsaka) g? mma

2 2
+|B’ :1. HpI/I KaKOM YCJIOBHM CBET B TaKOM COCTOSIHUH 6y21€T

COCTOSTHHS OLEO> + B|2>, o

o0Jy1aiaTh aHTUTPYIITHPOBKOHA?
35. Kakoro nopsaka J0JDKHa ObITh HENHHENMHOCTH y Cpeibl, YTOOBI B Hel BO3MOXKHA ObLIA

refepanys Tpex(GpoToHHOro cBeTa? 3amuiIKuTe raMUIETOHHAH.

36. Kakue Qusndeckue BeNMUUHEI H3MEPSIOTCS NIPH IPOBEpKe HepaBeHCTBA bemna B Gopme
Knaysepa-Xopua-Illumonu-Xospra?

37. Iloxasatk, 4TO 1Sl CBETa B GEIIOBCKOM COCTOSIHUM (XOTS GBI OJIHOM M3 YeTHIpeX),

Y- = (alTbg + blT a§)‘vac>,
OF = (a;razT + bfb;)‘vac%

rre aT,bJr - OINEpaTOpBl POXKICHHS B IONAPU3ALUOHHBIX MOJAax X,y, a HHAEKCH 1,2

0003HAYAIOT MPOCTPAHCTBEHHBIE MOMEBI, CBET B KAXIOM M3 IPOCTPAHCTBEHHBIX MOJ IOJHOCTHIO
HEIOJSIPU30BaH (CTENEHD MOSPU3ALIK PaBHA HYJIIO).

38. Ilpu aGcomoTHOM KanuGPOBKE (OTONETEKTOPOB ¢ MOMOIIBI0 GHMOTOHHOTO MO (mo
MeTony Kiibluiko) onuH U3 NeTeKTOPOB BIOHpaeTcs Gosiee MUPOKOMIOTOCHBIM (KaK 10 yriy, TaKk |
IO 4acToTe), YeM Apyro. Kakoi u3 1ByX IeTeKTOPOB Ipu 3TOM KamubpyeTcs?

39.Ecim 6b1 y merelf kammraHa I'panta 6bul MasTHHK ®DYKO ¢ Upe3BBIYAHHO MANBIM
3aTyXaHWEM, Ha KAaKOM yron Obl OTKIOHMJIACH IUIOCKOCTh Ka4aHWii MOCie  KPYTrOCBETHOTO
IyTeIecTBHst 110 37¥ mapasenu? IIpogopKuTenbHOCTE My TelecTBHS - 365 qHEi.



40.Ha xakoif yronm moBopaumBaeTcs IUIOCKOCTh KauaHuit MasTHEKa ®yko B CaHKT-
[TerepGypre 3a cyTku?

41. Ha xakoil yron moBopaunBaeTcs HOJSIPH3ALMS CBETA HPH TIPOXOXKICHHH Yepe3 3 BHUTKA
CBETOBOJIA, 3aKPYICHHOI'O B BUJIE CIIMPAIIH C paguycoM 5 ¢cM u 1marom 1 cm?

42. Cper, mONApH30BaHHBIA JHHEHHO MO X, Ipeobpa3yeTcs B COCTOSHHE C JIAHEHHON
noysipu3anyei nox 45° a) poraropom, 6) mnactuHKod A/2. B kakom ciydae Gyzmer 6oiblie HaGer
reoMeTprueckoi Ga3pl? OTBET 060CHOBATE.

43. To xe, HaliTn HaGer reoMeTpuyecKoil dasbl.

44. Cper, NOMAPM3OBAHHEIA IPAaBOLHPKYJISPHO, TNPOMYCKAIOT —depe3 IUIACTUHKY A/2,
OPUCHTHPOBAHHYIO ONTHYECKOH OCBIO MOJ YITIOM ), K BEPTUKATH, a 3aTeM Yepe3 TOUHO TAKYIO JKe
IJIaCTUHKY, OPHEHTUPOBAHHYIO ONMTHYECKOH OCBHIO IO YIJIOM -y, K BepTHKanu. HaiiTh m3MeHeHne
reOMETpUYECKO (ha3bl.

44. Ouennre 9yBCTBUTETEHOCTD KBAHTOBOIO MarHETOMETA.

45. Kak ¢ nomompio (a3oBodl IUacTHHKE ciaenaTs 50% CBeTONENHTENh WIS X- M y-
IOJIIPU3ALHOHHBIX MOJT?

46. To xe, 1715 MOJIyBOIHOBOM H Y€TBEPTHBONHOBOM IIACTHHKY. JIyisl TIACTHHKHA A/3?

47. HenonspusoBaHHOE H3JTydeHHE, MPUTOTOBICHHOE U3 X-TONSAPH30BAHHOTO H3JIyYeHHS
TEIVIOBOTO HCTOYHHKA (KaK?) MPOIYCKAOT YePe3 II0MYBONHOBYIO ILIACTHHKY, OPHEHTHPOBAHHYIO
nox yriiom 22.5° K X, 3aTeM ¢ MOMOIIBIO IPH3MEI [ J1aHa, BBIENIIOMEH X- U y- [OJIIpU3AITHIO,
HAIIPaBJIIOT Ha J[Ba ONHOMOJOBBIX JETEKTOpa (MTO 3T0 3HA4UT?). Kak u3MepuTh HOPMUPOBAHHYIO
KOPPEILHOHHEYIO (YHKIHIO gxy? Uemy oHa Gyner paBHa?

48. Bymer mu nposBiAThCst 9hGEKT «CKPHITOM MOTAPH3ALMNY IS COTHEYHOTO CBEeTa?

49.  Ompenenenue KoppeNsanHOHHON QyHKIHE BToporo mopsiaka G-.. Kak ee U3MEPUTH?

50.  Omnpenenenue u cxema H3MEPEHHsT KOPPETAEOHHOM (yHKIHH GPxy.

S1. Vkaxure /Ba HE3aBHCHMBIX HMHBApHAHTA MPEOOPA3OBAHMI IMOJSIPU3ALUU BTOPOTO
IIOPAZIKA I10 TIOJIFO M OJIMH MHBAPHAHT YE€TBEPTOTO MOPSIKA II0 IOJIIO.

52.  Opun venosek (Ha3oBeM ero X) yTBEPIKAAET, YTO KOT/IA ABYX(OTOHHBIN CBET MaiaeT Ha
50-% ceeTonenmTens, 06a GoTOHA BCEra HANPABIAIOTCA B OIHMH BBIXOX. [Ipas i X?

53. Haiimute (a?) B COCTOSIHHE “CHKATOTO Bakyyma” |0)+c|2), c<<I.

54. Iloxaxwure, 4To I CHKATOrO BakyyMa {a’) OTJIMYHO OT HYJIS, a (a) PaBHO HYJIIO.

55. Halizute HOPMHpPOBAHHYIO KOPPEISLMOHHYIO (YHKIHIO BTOPOTO nopanka g? B
COCTOSIHHH ““CokaToro Bakyyma” |0)+c|2), c<<1.

56. Hapucytite cxeMy skcnepuMeHTa 110 HAGIFOIEHHIO AMILTHTYIHOTO CIKATHS.

57. Hapucyiite cxeMy sKCIepEMeHTa IO HAGIIONCHIIO KBapaTypHOTO CXKATHSL.

58. 3anummmre npeobpasoBanus BoromoGosa s HEBBIPOXKICHHOTO I1apaMEeTPUIECKOr0
yeunutenst. [Tokaxure, 4To OHH COXPAHSIOT KOMMYTAI[IOHHBIE COOTHOIIECHHS.

59. Hso6pasute Ha (a30BOii IIIOCKOCTH CIIEAYIOLIHE COCTOSHHS CBETa

1)  cxaroe mo KoopauHAaTe;

2)  cxaroe mo ¢ase;

3)  cxaroe mo yKcity GOTOHOB;

4)  cxaroe 1o (aze U KOOPIAUHATE OTHOBPEMEHHO.

60. Kak mnomyunTs B SKCIEpUMEHTe IBYX(OTOHHBIH CBET, He HCIIONB3Ysl CIIOHTAHHOE
napaMeTpHYECKOe paccesHue?

61. Kak HonyunTh B SKCIEPHMEHTE CBET ¢ AHTUIPYNIIUPOBKOH, HCIONB3Ys CIIOHTAHHOE
apaMeTpHUYECcKoe paccesHue?



|
\
\
|
0) Bonipocs! k 3x3amMeny

1. Jlaiite onpenenenne $pusHuecknx MPoIeccoB MPUBOISIINX K o0pa3oBaHuIO (hUIIAMEHTA B
cpene. }

2. OxapakTepusyite CIEKTp I/ISJIB/FIGHI/IH JTa3epHOro (QuiaaMeHTa M OOBIACHHUTE, OT Yero OH
3aBHCHT. |

3. Uro CcoyXHT OpHYMHONW BOBHHMKHOBEHHS KOHHYECKOH SMHCCHH H3JIy4E€HUS TIpH
bunamentanun?

4. IlpuBemure NpUMeEpHI, TAE MOXET HCIIONB30BATHCS U3JIyYeHHE CYIEepPKOHTHHYyMa
BO3HHKAOLIEE NPH (PHTaMEHTALUH JTa3ePHBIX HMITYJIbCOB.

5. Maiite onpenenenue GoTOHHOTO KpucTaia.

6. Kakue mponeccsl NpuBOaAT K 06pa3oBaHuIO 3apPEUICHHBIX COCTOSHUN IJisi GOTOHOB B
(OTOHHBIX KpUCTaITax? '

7. [latite onpeneneHue nedexra B (HOTOHHOM kpuctamie. IlpuBenure mnpumepst
HCIONB30BAHMS Ae(EKTOB B (JOTOHHBIX KPHCTAIUIAX.

8. [aiite xmaccupukanmo (HOTOHHO-KPHCTALIMYECKAX BOOKOHHBIX CBETOBOJIOB U
TOSICHUTE M3MCHEHHEM KAaKUX MapamMeTPOB MOXKHO MOMEHATh HX CBETOBE/IYIINE U HCIIEPCHOHHbIE
XapaKTePUCTUKH?

9. Kakum THIOM HENMHEHHOCTH OIpENENIIOTCS HeTHHEeHHO-ONTHYECKHE CBOMCTRA
BOJIOKOHHBIX CBETOBOZOB?

10. Yro cmyxuT nNpHYHHON BOJHOBONHOTO YCHJIEHHS sddexTUBHOCTH HeNUHEIHO-
ONTHYECKUX IPOLECCOB B BOJIOKOHHBIX CBETOBOIAX?

11. K xakam sddexram npusomut mporecc (asosoii CaMOMOJIYJISIIUA  MMITYJILCHOTO
U3JTyYEHHs] B BOJIOKOHHBIX CBETOBOAAX?

12, Kaxwue HenMHEHHO-ONTHYECKHE TIPOIIECCH HAGMIONAIOTCS B BOIOKOHHBIX CBETOBOJAX?

13.  Oxapaxrepu3yiite 3aBUCHMOCTb CIIEKTDPATBHBIX U3MEHEHHI B pacIpocTpaHarIeMcs 110
BOJIOKOHHOMY CBETOBO/Y JIa3€PHOM UMIIY/IECE OT TUCTIEPCHOHHBIX [IAPaMETPOB CBETOBO/A.

14. Kax Bmustror ,ZII/ICHepCI/IOHHlEIe CBOMCTBA ~MHKPOCTPYKTYPHPOBAHHEIX  (DOTOHHO-

KPUCTAJUIMYECKUX BOJIOKOHHBIX CBETOBO/IS
15. Oxapaxtepu3yiite NpHHIHIEL,
IlpuBenuTe HpUMEPH KOHCTPYKIHH BO
UCTIONB3YIOTCS VISl aKTHBHPOBAHHS MaTep
16. OO®scHHTE mpUHIMI pPAGOTHI
BKP-nasepos BrI 3HaeTE?
17. Kakme MeTOIBI HCIIONB3YIOTCS
Ja3epoB?
18. Kakme MeTOABI HCIONB3YIOT
JIATETIBHOCTH UMIIYJICOB B BOJIOKOHHBIX
19. OGpAcHuTE, KaK MOXHO HONYY
Ja3epax.

x?

3aJI0XKEHHEIE B OCHOBY pabOTHI BOJOKOHHBIX JIA3€POB.
JIOKOHHBIX JIa3€pOB ¥ KAaKHe JIETHPYIOLIHE NPUMECH
uaja CepIIEeBUHBI BOJOKOHHOTO CBETOBOI1A?
BoJIokoHHOr0 BKP-naszepa. Kakue THIIBI BOJTOKOHHBIX

AJISL TIOJIYYEHHUS HUMITYJIECHOTO H3JIYYCHHUA BOJIOKOHHBIX
Csl UL KOMIIEHCaIlNU AUCIICPCHOHHOI'O  YBEIIMYEHHUS

nmazepax?
UTH YIETPAKOPOTKHE MOIIHBIE HMIIYJILCHI B BOJIOKOHHBIX

20. Kakne mpomecchl HasBBAIOTCA PHPOIHON OWoMHuHepanu3aleidi W 4eM OHH

ONPEIEISIOTCA?
21. Yro ob6ycnaBiuBaer
CTEKJITHHBIX I'yOOK?

¢dorton

HHO-KPHCTAJLIINYECKHE

CBOICTBa CIIUKYJ  MOPCKHX

22. Kak Ha3BIBAIOTCSl TEXHOJIOTUH KOIIMPYIOITHUE MPOIECCH] B XKUBOU IIPAPOJC U KAaKOBEI X

BO3MOXKHOCTH?

23. Yro Takoe mUHAMMYeCKas ronorpapusa? Kaxumu Qusndeckumu IIpoLeccaMd  OHa
ONPENEIIACTCS U TIE MOXKET OBITh HCIOJIB30BAHA?




24. Yto Takoe Novelty puistp u yem OIIPEICTISFOTCS €T0 XapaKTEPUCTHKU?

25. Kakoii adpdexr HaspBaeTcs aﬁ)(beKTOM (aHHMHTa U KaK OH MOKET OBITH MCIIOJH30BaH
At cozmanus Novelty uinbtpos? |

26. Kaxue cucTeMBl Ha3BIBAIOTCS BOJIOKOHHO-onTHYeckumMu CMAPT - I'PU]J] cuctemammu
MOHHUTOPHHTa (PU3NIESCKUX IIOJIEH U KaKI/I;e IPHHIIAIIL] 3aJI0KEHBI B X OCHOBY?

27. Kaxue THIBI BOJIOKOHHO-ONTHYECKHUX JATUYMKOB BAM H3BECTHBI?

28. Yro Takoe MNPOTSKEHHAs BOJNOKOHHO-ONTHYECKAs W3MepHTENbHas Jumusa? Kaxue
IIPUHIUIIBL 33JI0)KEHBI B OCHOBY MYJIBTHMIIJIEKCHPOBAHUS BOJIOKOHHO ONTHYECKHX NATYHKOB B
BOJIOKOHHO-ONTHYECKYIO H3MepHTenLHyI€ JIMHUIO?

29. OGbsicHUTE NPHWHIMUIB! TONIIEPOBCKOTO M 3€eMAHOBCKOTO JIA3€PHOTO  OXJIAXKICHMSI
aTOMOB.
30. Kakumu crocobamu MOXHO JOGHTHCS OXJIAKIEHHS ATOMOB HIDKE YPOBHS OTAQYN?

31. IlpuBenure mpUMepsI MPAKTHUECKOTO HCTIONB30BAHMS JA3€PHOTO METOMNA OXJIANKICHHS
aTOMOB,

32. Uro mexxuT B OCHOBE SBICHHS KBAHTOBO-Pa3MEPHOIO KBAHTOBAHHS 9HEPreTUYECKUX
YPOBHEI?

33. IlpuBemure mpUMeEpEI HH?KOpaBMepHLIX HaHOCTPYKTYP M  OXapaKTepH3yHTe
9HEPreTHIECKUH CTIEKTP HOCHTEIICH 3aps/ia B HHX.
34. OxapakTepu3syiTe SKCHTOHHBIE COCTOSHHS B MOIYIPOBOJHAKOBBIX I JUBJIEKTPHIECKUX

Marepuainax.

1
i !
35. Kak BnusieT reomerpudeckas JopMa HAHOYACTHI] HA SHEPreTHYECKHHA CIIEKTpP HOCHTEIEH
3apsina? ‘
36. Kax Bmusier OKpysKarommas cpépz[a(ManHua) Ha DHEPreTHYECKHH CIEKTp SKCHTOHOB B
HAHOYACTHIAX? }

37. Yem OIIPCACIIACTCA HH3KOMOPOroBas OINTHYECKas HEJIHHEHHOCTH TFCTCPOTCHHBIX CpPEN
COAEPKAIIUX HAHOYACTHUIIBI U3 AUTICKTPUYECKUX MaTEePHaJIOB.

B) CamocTosiTe/IbHAst paboTa acnMpaHTa

CamocTosTensHas paboTa acMpaHTOB BKIIOYAET CAMOCTOSTENBHOE Goiee riry0okoe

OCBOCHHE MaTepPHala, PACCMOTPEHHOTO 0630pH0 B paMKax JIEKLIMOHHEIX 3aHSTH.

1. 3HAKOMCTBO ¢ HAYYHBIMH NEPHOJMYECKHMH H3IAHHSAMH 10 METOIAM TeHepaIn
CYICPKOHTHHYYMAa B BOJIOKOHHBIX CBETOBOIAX.

2.V3y4eHne METONOB MyJHTHILIGKCHPOBAHHS BONOKOHHO-OITHIECKHX U3MEPUTEIILHBIX
muaud B CMAPT-T'PU]T crctemax MOHI/IT‘ppI/IHI“a.

3. MI3y4eHns NPHHIMIA YIPABICHHS aTOMHBIME Iy4YKaMd ¥ HaHOJNUTOTrpaduu.

4.3yyenne  TeXHONOTHIf  NPOM3BOACTBA  GHOMHMETHYECKHX  HAHOKOMIIO3HTHDIX
OMOMHHEpANBHBIX CTPYKTYD.

5. Mi3yyenne HOMEHKIIATYPBI (POTOHHO KPHCTAITMYECKHX BOTOKOH.

7. YYEBHO-METOAUYECKOE U WHOOPMALIMOHHOE OBECIEYEHUE
JAUCHUTIIIAHBI «IABEPHASI ®U3UKA»

a) OCHOBHASI JIATEpPaTypa:

1. luppaxuuonnas ontuka u HaHO(OTOHUKA [Onexrponnsiii pecype] / besyc E.A., Boikos
H.A., Tockonosuu JIJI., KoBasies A.A., Komsip B.B., Hanmumos A.T., IHopdupres A.I1., Ckunanos
P.B., Coiipep B.A., Cradees C.C., Xonnna C.H. - M. : DUSMATIIUT, 2014. — 608




2. PactpoBas 3NeKTPOHHAS MHKPOCKOIHS IS HAHOTEXHOJOTHM. MeTOIB! U IpHMEHEHHE
[Onextponnslii pecype] / mox pen. Y. XKy, XK.JI. Vanra ; mep. ¢ aHriL - 2-e u3g. - M. : BUHOM,
2014. - 600c.

3. KoppemiposanHsle (hOTOHBI U HX HpHMeHeHue [DiekTponnbii pecype] / Camapies B.B. -
M. : DUBMATIINUT, 2014. — 168 c.

0) KOMOJIHUTENbHAS JIUTEPATYPA:

1. ®usnka KOHIEHCHPOBAHHOIO COCTOsIHUS [DeKTpoHHBIH pecype] / Baiikos 10.A.,
Kysnenos B.M. - M. : BUHOM,. M. - M. | ®U3MATIJIUT, 2013. - 293 c.

2. ApnanTuBHBIE ONTHYECKHE CHCTEMbI KOPPEKIMH HAKJIOHOB, Pe30HAHCHAs afanTHBHAS
ontuka [OnekTporusi pecype] / Illanuu O.U. - M. : Texnocdepa, 2013. - 296 c.

3. @usux B.C. Jletoxos - xu3Hb B Hayke [Dnekrponnsiit pecype] / ITox pen. E.A. PsGosa,
T.!. Kapy, B.W. Bansikana - M. ; OU3MATIINT, 2012. — 241c.

B) nporpammHoe obecnevyenne u MHTepHeT-pecypeb:
http://itam.nsc.ru/lab1 7/WIN/r8-main.php. I'pynna BerauciutensHol Tomorpapuy, WucturyT
TEOPETUYECKOU U MPUKIanHod Mexanuku, HoBocubupck, Poccus.

\
8. MATEPHAHLHO-T‘EXHHHE¢KOE OBECIIEYEHUE JUCIHHAIIJINHBI

[Tpumenenue MynbmmeaHﬁHHxi Npe3eHTAMi M KOMIBIOTEPHBIX  CHMYJIALMH
obecneunBaeTCs. [POBEJIEHHEM  3aHATHH B yKe O00OPYHOBaHHBIX  MYJbTHMEIUNHBIM
000pyIOBaHUEM ayIUTOPHUSX Kadeaps QDLHM.

Jlns obeciiedeHust HpoOBesieHns TAaOOPATOPHEIX PAbOT HMEIOTCS KOMITBIOTEPHBIE KJIACCHI
kapenper PullM u CHCHI/IaJII/ISI/IpOBa}#HBIG y4eOHO-Hay4Hble JTab0paToOpuH, 000pYyIOBAHHBIE
COBPEMEHHBIM 000pY/JOBAaHUEM JUIsl JIA3EPHOM [IHATHOCTHKH BEIIECTBA M H3YUEHHS Ja3epHO-
UH]YIIMPOBaHHBIX IIPOIeccoB (J1af. 107—3‘¥ 107a-3, 419-3, 123-3).
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[Iporpamma paccMoTpeHa U 0J00peHa Ha,
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3aBenyromuii kadenpoit
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Apakensd C.M.
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