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ABSTRACT
Specialist’s/Master’s degree in 03.03.02 Physics
Course title: Physical research methods, 3 credits.
Instructor:
At the beginning of the course a student should be able to:
OPC-1 ability to use in professional activity basic natural-scientific

knowledge, including knowledge of a subject and objects of study, research
methods, modern concepts, achievements and restrictions of natural Sciences;

OPC-3 the Ability to use basic theoretical knowledge of the fundamental
sections of General and theoretical physics to solve professional problems.

Learning outcomes:

the ability to use in professional activities basic knowledge of the fundamental
sections of mathematics, create mathematical models of typical professional tasks
and interpret the results taking into account the limits of applicability of models
ability to use specialized knowledge in the field of physics for the development of
specialized physical disciplines

Course description:

The course “Analytical Laser Spectroscopy” deals with the physical bases of
laser laser spectroscopy, such as laser spark spectroscopy, Raman spectroscopy,
and laser fluorescence spectroscopy. Outlines the basic information about the
receiving system in each of the methods, descriptions of experimental installations
for conducting research using laser spectroscopy methods.

The purpose of the discipline - the acquisition of systematic knowledge of the
analytical laser spectroscopy.

Tasks:

» study of the physical basis of analytical laser spectroscopy;

* study of the main reasons for the broadening of spectral lines during signal
registration by laser spectroscopy methods;
» study of the main methods of laser spectroscopy.

Main course literature:

1. Saleh, B. E. A. Optics and photonics. Principles and applications [Text]: studies.
allowance: in 2t./ B. Ye. A. Saleh, M. K. Teih; per. from English V.L. Derbova. -
Dolgoprudny: Ed. Intellect House, 2012. ISBN 978-5-91559-038-9 (10 copies)

2. Kozlov, Sergey Arkadyevich. Fundamentals of femtosecond optics [Text] / S. A.
Kozlov, V. V. Samartsev. - Moscow: FIZMATLIT, 2009. ISBN 978-5-9221-1140-
9 (16 copies)

3. Stepanov, Evgeny Valerievich. Diode laser spectroscopy and analysis of
biomarker molecules [Text] / E. V. Stepanov. - Moscow: FIZMATLIT, 2009.
ISBN 978-5-9221-1152-2 (8 copies)

additional literature

1. Zheltikov, Alexey Mikhailovich. Ultrashort pulses and methods of non-linear
optics [Text] / A. M. Zheltikov. - Moscow: FIZMATLIT, 2006. ISBN 5-9221-
0693-7 (2 copies)



2. Laser separation of isotopes in atomic pairs [Text] / P. A. Bokhan, V. V.
Buchanov, D. E. Zakrevsky. - Moscow: FIZMATLIT, 20041SBN 5-9221-0497-7
(4 copies)

3. Lebedeva, Vera Vladimirovna. Experimental Optics [Text]: studies. for
university students in specialty and direction "Physics" / V. V. Le-bedev. - 3rd ed.
- Moscow: Mosk. University, 1994 ISBN 5-211-02100-2 (5 copies)

Form of final knowledge control: exam



AHHOTAIUA
Pabouast nporpamMma TUCHUTIMHBI « AHATUTUYECKAS J1a3epHAsk CIEKTPOCKOITHSDY

pazpabotana misi cryaeHToB 3 Kypca Hampasienwms 03.03.02 «Ddwusuka», B
cootBeTcTBUM ¢ TpedboBaHussMu OC BO 1o jaHHOMY HaInpaBJIEHUIO.

JucuuninHa « AHaIMTAYECKas J1a3epHask CIIEKTPOCKOMUSD OTHOCUTCS K pa3ieny
b1.B.JIB.2 nuciuniuH 1o BeIOOpY yueOHOro IiaHa.

OO6miass TPyIOEMKOCTh  OCBOCHHUS JUCHUIUIMHBI cocTaBiisier 108 wyacos.
Y4yeOHBIM MJIAHOM TMPEIYyCMOTPEHBbI JIGKIMOHHBbIE 3aHsATHsS (36  4YacoB),
npaktudeckue 3aHsatus (18 vacoB), caMocTosiTenbHast padoTa cTy/eHTa (54 4Jac. B
TOM YHCJI€ Ha MOATOTOBKY K 3K3aMmeHy 27 yac.). Jlucuurmummaa peanusyercs Ha 3
Kypce B 6 cemecTpe.

WN3yyenue JaHHOW JUCUMIUIMHBI Oa3WpyeTcss Ha  CIEAYIOLUX
nuctuiuimHax:  «Marematuyeckuit  aHanus», «OOmas ¢usukay, «ATOMHas
busnkay, «Pu3nKa Ja3epoBy.

OCHOBHBIE TOJIOKEHUSI JAUCIUIUIMHBI JIOJDKHBI OBITh HCIOJB30BaHBI B
JAIbHENIIIEM MPU U3YUYECHUU CIICIYIOMMX AUCUUIUINH: «Hennnelnas ontuka.

B kypce «AHanmuthueckas JazepHas CHEKTPOCKOIMUS» paccMaTpUBAIOTCS
dbu3nYecKkre OCHOBBI MEJIOB JIA3€PHOU CIEKTPOCKOINWHU, TaKUX Kak JiazepHas
HUCKpOBasi  CIEKTPOCKOMUS, CIEKTPOCKOMUS KOMOMHAIIMOHHOTO  pacCesHuUs,
na3zepHasi (uIyopeclieHTHast CHEeKTpockomusi. M3maraioTcs OCHOBHBIE CBEIICHUS O
MPUEMHONM CHCTEME B KaXXJOM H3 METOAOB, ONHCAHUSA SKCIIEPUMEHTAIBHBIX
YCTAHOBOK JIJIs1 POBEJICHUS UCCIIEA0BAaHUN METOJJAMH JIA3€PHOM CIIEKTPOCKOIIHH.

Heap wu3ydyeHUs IUCHMUIUIMHBI — MPUOOPETEHUE CUCTEMATU3UPOBAHHBIX
3HAHUU 10 AHAJMTUYECKOM JIA3€PHOM CIIEKTPOCKOIIHH.
3agaum:
e m3ydeHHE  (PU3MUECKUX OCHOB  QHAJIMTHUYECKOM  JIa3€pHOMU
CIIEKTPOCKOIINY;

® U3y4YCHHUE OCHOBHBIX TPHUYWH YIIUPCHHUS CIEKTPAIbHBIX JIMHAA TIPH

pPETUCTPAIMK CUTHAJIA METOJaMH JIa3€PHOU CITEKTPOCKOITHH;

® U3y4EHUE OCHOBHBIX METOJIOB JIa3€PHOM CIIEKTPOCKOIIUH.

Jlnst  ycnemrHoro  WM3y4YeHUs —JUCIUIUIMHBL  «AHaNIWTHYECKas Jia3epHas
CIEKTPOCKOTHS» Y CTYACHTOB JOJDKHBI OBITh C(HOPMHUPOBAHBI  CIIEIYIONTHE
MpeIBapUTETLHBIC KOMIIECTEHITUH:

e OIIK-1 cmocoOHOCTh UCII0JIb30BaTh B npodeccuoHanTbHON
NEeATeTLHOCTH 0a30BbIe €CTECTBCHHO-HAYYHBIC 3HAHUS, BKIIOYAs 3HAHUS O
npeaMeTe W O0BEKTaX W3Y4YeHHUs, MeTOJaX WCCIEeIOBAaHUS, COBPEMEHHBIX
KOHIICTIIIUSX, JOCTUKEHUSIX ¥ OTPAHUYCHHUAX €CTECTBEHHBIX HAYK;



e OIIK-3 CnocoGHOCTh HCMOIB30BaTh 0a30Bble TEOPETHUECKHE 3HAHUS

(dyHIaMEHTaIbHBIX pa3/ieloB OOIIe W aTOMHOMN
npodecCHOHANBHBIX 3a7a4

Guznku AN pelieHus

B pesynbrare M3ydeHHs] NaHHOW NUCIUIUIMHBI Y CTYACHTOB (HOPMHUPYIOTCS
CIeayIoIIe OOIIEKyIbTypHBIe/ obImenpodeccuonanbubie/ mpodeccroHaIbHbIe
KOMTIETCHIINH (3JIEMEHTHI KOMIIETCHITHIA).

Kon u popmyuposka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETCHIMHU

OIIK-3 CIIOCOOHOCTBIO | 3HAET TEOPETUYECKUE OCHOBBI COBPEMEHHOM JIA3€pHOM

UCII0JIb30BaTh 6a3oBbIe CHEKTPOCKOIINH, BKJIFOYasi KBAHTOBYIO TEOPUIO

TEOPETUYECKUE 3HAHUS MOTJIOLIEHHUS], UCITYCKAHUS U PACCESTHUS CBETA,

byHIaMEHTABHBIX Ppa3/eioB OCHOBBI JIa3epHON (DU3UKHU U CBOHCTBA

o0umieil M TeopeTUyYeCcKOu JIA3€pHOTO U3IIY4YEHHUS;

buzuku JUISt peeHus

po(ecCHOHANIBHBIX 3a1a4 Ymeer OOBSICHATH (PM3UYECKHUE SIBICHUS U TIPOIIECCHI,
JeXalliue B OCHOBE METO0B JIa3epHOU
CIIEKTPOCKOITHH, OLICHUBATh BO3MOKHOCTH
pa3IMYHBIX METO/IOB JIA3€PHOM CIEKTPOCKOITNHI

Braneer PaKTUYECKUMHU HaBbIKAaMU MIPOBEICHUS

CIEKTPOCKOMUYECKIX HM3MEPEHUH M 00padOTKU
UX pe3yJIbTaTOB

IK-1 CIOCOOHOCTBIO | 3HAET OCHOBHBIC TTOHSITHS TEOPEMBI U 3aKOHEI.

HUCII0Ib30BaTh YmMmeet HCITOIB30BaTh o0IIMe  3aKOHBI u METO/IbI

CIICIIMAJIM3UPOBAHHBIC 3HAHHA B C€CTCCTBCHHOHAYYHBIX JUCHUITINH. OHpeI{eJ’ISITI)

obnact (1)I/ISI/IKI/I JJIA OCBOCHUA MECTO u nopsAAOK  HNPHUMCEHCHUA  MCTOHOB n

npoHIBHBIX ¢duznIecKux NPUHIUIIOB €CTECTBEHHOHAYYHBIX JUCIUIIINH.

AUCHUIIIMH Bnaneer OCHOBHBIMHU METOJIaMU pelleHus 3aj1ad. HaBbikaMu

HUCMOJIB30BAHUA MATEMAaTHUYCCKOI0 amnrmapara s
peUICHUsA 3aaa4.

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTIIMHBI

«ABHamuTHdeckKas JIa3€pHas CIICKTPOCKOIIHA» IMPHUMCHAIOTCA CIICAYIOIUC MCTO/bI

aKTUBHOTO/ MHTEPAKTUBHOTO O0yUYEHUS: 00CYKACHUE B TPYIIaxX, pelieHue 3aad C

00CYXJICHHEM.

l. CTPYKTYPA U COAEPKXAHUE TEOPETUYECKOHN YACTH
KYPCA (36 uacoB)

Paznen 1. MeToabl aHAJIMTHYECKOM JIA3€PHOM CIEKTPOCKONMH.
Tema 1. JlazepHble aTtoMu3aTopbl. MeToabl MOJYYEHHS CBEPXKOPOTKHX

JIa3epHBIX HMIYJIbCOB. (4 yaca)




Jlazepnbie aromMu3aTopbl. MeETOIbI aKTUBHOM M NMACCHUBHON CHHXPOHU3ALMU MOJ
JUTSl IOJTyYEHUS JIA3€PHBIX UMITYJIBCOB CBEPXKOPOTKOM JITTUTEIBHOCTH.

Tema 2. @opmupoBanusi peMTOCEKYHIHBIX HMITYJIBLCOB. (4 Yaca)
Teopetnueckas yacTb B (POPMHUPOBAHUU JIA3€PHBIX HMITYJICOB CBEPXKOPOTKOM
JUTUTENIbHOCTU. Jla3epHas CHEKTPOCKOMUSI OBICTPONPOTEKAIOIIUX IPOIIECCOB C
UCII0JIb30BaHUEM (DEMTOCEKYHIHBIX UMITYJIbCOB.

Tema 3. JlazepHasi cnekTpockonusi armocdepbl. /AuHaMMKa ONTHYECKOTO
npooosi rasza. (4 gyaca)

OcHOBBI MeTOJa JIa3€pHOM MCKPOBOM CIHEKTPOCKONUHU. BBejaeHue MNoHATHS
ontuyeckoro mpobos. J[uHaMuka onTU4eckoro mpo0osi ra3oBbiX cped. JlumapHoe
30HIUPOBAHUE aTMOC(]EPHI.

Tema 4. JIluHaMHKAa ONTHYECKOT0 NMPoGOsI HA MOBEPXHOCTH TBepAbIX Tea. (4
yaca)

JlazepHblii IpoOOW Ha MOBEPXHOCTH TBEpAOro Tena. [IpumMeHeHne OnTH4ecKoro
npobos Ha MOBEPXHOCTH TBEPAOrOo Tela s 3a7ad JIa3epHOM HCKPOBOM
CHEKTPOCKOMHH.

Pa3znea 2. MeToabl aHAJIMTHYECKON JIA3EPHOM CIIEKTPOCKOMMU.

Tema 1. /InHaMHKA ONITHYECKOT0 NMPO0Os :KUAKOCTH. (4 yaca)

Meron nazepHOW HCKPOBOM CHEKTPOCKONHMH C MCIIOJIb30BAHUEM ONTHYECKOTO
po00sl Ha MOBEPXHOCTH KUIKUX CPEI.

Tema 2. MeTpoJioruyeckne XapaKTepUCTHKH MeTO/AAa Ja3epHOil MCKPOBOIM
CNeKTpocKonuu. (4 yaca)

Croco0 perucTpanuy aHATMTUYECKOTO CUTHAA C TOMOUIBI0 TEXHUKH BPEMEHHOTO
cTpobupoBanusi. KOHTypbl CHEKTpalbHbIX JUHUK. BocnpuuM4MBOCTH MeETOHA
Ja3epHON MCKpoBoW crnekTpockonuu. [loHsTue mnpenena oOHApYKEHHUST METOoHa
JA3epHOM UCKPOBOM CIEKTPOCKONMHU. MeTox BHYTPEHHETO CTaHIAPTA.

Tema 3. DKkcnepuMeHTAJBHBIA KOMILIEKC /JIS MeToJa Jia3epHoil MCKPOBOM
CreKTpocKonuu. (4 yaca)

Ti-cangupoBslii Ja3ep, Kak UCTOUHUK M3TyUCHHS U1 METOA JIA3ePHON UCKPOBOM
criekTpockonuu. CrnocoObl perucTpaivi CUrHajga B METOJIE JIa3epHOU HMCKPOBOM
CHEKTPOCKOTHH.

Tema 4. CieKTpoCcKONNA KOMOMHAIMOHHOTO paccestHust. (4 yaca)
CrnekTpockomnus KOMOWHAIMOHHOTO paccesiHusi cBeTa. [loHsiTHe CTOKCOBOW H
AHTUCTOKCOBOM YacTH CHEKTpa KOMOWHAIIMOHHOTO paccesHus. [Ipubopsr nms
pETUCTpaIy CIIEKTPOB KOMOWHAITMOHHOTO PACCESHHUS.

Tema 5. @ayopecueHTHBIE METOABI HCCIEA0BaHUSA BellecTBa. (4 yaca)
Jlazepno-unnynupoBantas (iyopecuenuus. Kuneruka guyopecueninu. CTOKCOB
casur. [lpaBuio 3epkanbHOM cummeTpuu. [IpubOpsl Ajig perucTpanuu CHeKTPOB
bayopecueHIun.



1. CTPYKTYPA U COAEP KAHUE MMPAKTHYECKON YACTHU
KYPCA
IpakTnuyeckue 3anaTus (18 yacos)

3anstue 1. CrocoObl MOJMy4YeHHUs JA3epHBIX HMITYJIBCOB CBEPXKOPOTKOM
JUTUTEILHOCTH (00CYyXIeHre B rpynmnax) (2 yaca)

3anstue 2. ICTOYHUKY JTa3€PHOTO U3IYYEHHS] CBEPXKOPOTKOU JITUTEIBHOCTH
(oOcyxnmenue B rpymmax) (2 Jaca)

3ansatue 3. Cxema 3KCIEpUMEHTAIIBHOIO KOMIUIEKCA JI METOJAA JIa3epHOM
MCKPOBOM CHEKTPOCKOIUM Ta30BBIX cpefl (00cyxkaeHune B rpynmnax) (2 yaca)

3anatue 4. Cxema 3KCHEPUMEHTAIIBHOIO KOMIUIEKCA I METOAA JIa3€pHOM
UCKPOBOM CIIEKTPOCKOIIMM Ha TOBEPXHOCTH TBEpAOro Tena (0OCyXIeHue B
rpynnax) (2 Jaca)

3ansatue 5. Cxema DSKCIEPUMEHTAIBHOTO KOMILIEKCa METOJa JIa3epHOU
MCKPOBOW CIIEKTPOCKOIIMU JUIsI METOJA JA3€pPHOM MCKPOBOW CIIEKTPOCKONMUHU Ha
MOBEPXHOCTH KUJIKUX PACTBOPOB (00Cyx)aeHue B rpynnax) (2 yaca)

3anartue 6. M3MeHeHne METpPOJIOTHYECKUX XAPAKTEPUCTUK METOAA Ja3ePHOM
VCKPOBOHM CIIEKTPOCKOIIMM JUIA PAa3HBIX BapUaHTOB HCTOYHHUKA JIA3€PHOIO
U3ITyYCHUsI ¥ TApaMeTPOB MPUEMHOM CUCTEMBI (00CYyXeHue B rpynmnax) (2 yaca)

3ansitue 7. AHaIM3 CHEKTPOB JIA3€PHOM HMCKPOBOM CHEKTPOCKOMHHU
(oOcyxxaenue B rpymmnax) (2 gaca)

3ansatue 8. CxeMa HKCHEPUMEHTAJIBHOIO KOMIUIEKCA ISl CHEKTPOCKOIUHU
KOMOMHAITMOHHOTO paccesHus (o0cyxaeHure B rpynmnax) (2 yaca)

3angaTue 9. Cxema 3KCIEepUMEHTAIIBHOTO KOMILIEKCA JIJIs JTa3€pHOM
(bayopeclieHTHO! crieKTpocKonuu (00cyXaeHue B rpymnmnax) (2 yaca)

JlaGopaTopHblie padornl (_/ 4ac.)

JlaGopatopHbie pabOTHI IO TaHHOW TeMaTUKE HE TIJIAaHUPYIOTCS.

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSATEIILHOMN paboTHhI
oOydaromuxcss 1O JUCIHHUINIUHE «AHAIMTHYECKAas Jia3epHas CIICKTPOCKOTIHSI
npecraBieHo B [Ipunokenuu 1 u BKITIo9aeT B ceOs:

eIJIaH-TPa(UK BBITOJIHCHUS CAMOCTOSTEIIBHOM padOThI MO TUCIUILUIMHE, B
TOM YHCJIC IPUMEPHBIE HOPMbI BDEMEHH Ha BBITIOJHEHHUE 110 KAXKIOMY 3a/1aHUIO;

eXapaKTePUCTHKA 3aJaHWid JUIsI CaMOCTOSATEIbHOW pPAabOTHI CTYACHTOB U
METOJIMICCKUE PEKOMEH/IAINHN 110 UX BBITTOJHEHUIO;



eTpeOOBaHUSI K

MpCaCTaBJICHUIO

CaMOCTOATENbHON pabOTHI;

u

odopmIIeHNIO

S KPUTCPHUHN OLCHKH BLIIIOJTHCHUSA CaMOCTOSITCJIbHOM pa6OTBI.

pE3yNbTATOB

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

KoHnTtponupyemslie
MOJYJIH/ pa3aeiibl / TEMBI
JUCLUILINHBI

Kopp! u stansl popmupoBanus

KOMIIETEHIIU A

OneHouyHble CPECTBA -

HauMMCHOBAHUC

TEeKYILIUN
KOHTPOJIb

IIPOMEKYTOUHAs
aTTecTanus

Pa3nen 1. Metonagnl
aHAITUTHYECKOM
J1a3epHON
CIIEKTPOCKOITHH.

I1K-1

3HAET: METO/Ibl TEHEPALIUU
YABTPAKOPOTKOTO JIA3€PHOTO
I/ISJIyIIeHI/IH, IIOHATHUC
OTITUYECKOTO MPobos,
OCHOBBI METOJA JIa3€pHON
HCKPOBOW CHEKTPOCKOIUH;
YMEET: U3j1araTh, IOHUMATh
U KPUTHUYECKH
aHaJM3UpPOBAThH
nHpopmanuio;

BJIaJIEET: METOI0JIOTHEN
HCII0JIb30BaHMS 0a30BBIX
TEOPETUUECKUX 3HaHUI B
00J1acTH eCTEeCTBEHHBIX HAYK
IIpU PEIICHUU
npodeccHOHaIbHBIX 337134,

KonTponbhas
pabora

OK3aMeH,
BOIIPOCHI
Nel-4

Pazgen 2. Metonasl
aHAITUTHYECKOM
J1a3epHON
CIIEKTPOCKOITHH.

OIIK-3

3HAET: TEOPETHUECKHUE
OCHOBBI METOJIOB JIa3€PHOI
HCKPOBOM CIIEKTPOCKOIINHY,
CHEKTPOCKOIIHH
KOMOHMHAIIMOHHOTO
paccesiHusl, J1a3epHOI
(hryopecueHTHOM
CHEKTPOCKOIHH;

yMeeT: U3/1arath, IOHUMaTh
U KPUTHYICCKU
aHATN3UPOBATh
HHPOPMALIHIO;

BJIAJIECT: METONOJOTHEH
HCTIONB30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUN B
00J1aCTH €CTECTBEHHBIX HAYK
IpPU pELICHUN
npodeccHoHaBHBIX 33/1a4;

KonTponbHas
pabota

OK3aMeH,
BOTIPOCHI
Ne5-10




KOHTpOIbHBIE U METOJIMYECKUE MATEPUATIbI, @ TAKKE KPUTEPUU U TIOKA3aTEIN
HE0OXOAUMBbIE /ISl OLICHKW 3HAHUM, YMEHUM, HABBIKOB M XapaKTEPU3YIOIINUE ATAIb
dbopMHpoBaHUS KOMIETEHIIM B  TIpoliecce OCBOEHHUsT 00pa3oBaTesbHOMN
porpamMmel npezacTanieHsl B [Ipunoxkenun 2.

1IV. YYUEBHO-METOIMYECKOE OBECIIEYEHUE JUCIUIIJINHBbI

OcHoBHas JauTEparypa:

1. Canex, b. E. A. Onruka u ¢potonuka. [Ipunuuns! u npumenenus [ Teker] : yueo.
nocobue : B 2 1. / b. E. A. Canex, M. K. Teiix ; nep. ¢ anrn. B. JI. Jlepboga. -
Honronpyausiii : Uzn. mom "Huaremnekt", 2012. ISBN 978-5-91559-038-9 (10

9K3.)

2. Koznos, Cepreit ApkaaseBud. OcHOBBI emTocekyHaHOM ontuku [Tekcr] / C.
A. Koznos, B. B. Camapries. - Mocksa : ®USMATIIUT, 2009. ISBN 978-5-9221-
1140-9 (16 »k3.)

3. CrenanoB, EBrennii BanepbeBnd. /J[noHas na3epHas CIEKTPOCKONUS U aHAIU3
Monekyia-onomapkepoB [Tekct] / E. B. CrenanoB. - MockBa : ®UIMATJIINUT,
2009. ISBN 978-5-9221-1152-2 (8 3k3.)

JlonoiHUTEIbHAS JIUTEepaTypa

1. XKentukos, Anekceii MuxaitnoBud. CBEpXKOPOTKHE UMITYJIbChI U METOIbI He-
nuHeriHou ontuku [Tekcer] / A. M. XKentukos. - Mocksa : DUMATIIUT, 2006.
ISBN 5-9221-0693-7 (2 3k3.)

2. JlazepHoe pa3zaeneHue u30TornoB B aromapHbix napax [Tekcr] / I1. A. boxan, B.
B. byuanos, JI. O. 3akpeBckuii. - MockBa : ®U3MATIIUT, 2004ISBN 5-9221-
0497-7 (4 7x3.)

3. Jlebenera, Bepa BnagumupoBHa. JkcniepuMeHTanbHas ontuka [Tekct] : yueo.
JUTsl CTYJICHTOB BY30B TIO CIICIIAJILHOCTH W HampaieHuto "®usmka" / B. B. Jle-

Oenema. - 3-¢ u3a. - Mockaa : M3a-Bo Mock. yH-Ta, 1994 ISBN 5-211-02100-2 (5
9K3.)

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHeT»

1. Hayunas oubnuoteka JIBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU

2. Hayunas 6ubimorexa JIBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:378524 &theme=FEFU
3. Hayunas 6ubnmnorexa JIBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
4. Hayunas 6ubnuoteka IBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
5. Hayunas 6ubnuotexa IBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196&theme=FEFU
6. http://www.physbook.ru/
https://www.rp-photonics.com/encyclopedia.html
8. https://lwww.photonics.com/

~

V. METOJINYECKHME YKA3AHMS IO OCBOEHUIO
JACHOUTLIAHBI

JleK1IIMOoHHbIE 3aHATHS OPUEHTHPOBAHBI HA OCBELICHHWE BBOJHBIX TEM B
KOKIbIA pa3lell Kypca ¢ NpU3BaHbl OpPUEHTHPOBATH CTYACHTOB B
MpeAIaraéMoM MaTepHale, 3aJ0KUTh HayYHblE U METOJOJIOTUYECKUE OCHOBBI
JUISL JanbHEHIIe caMOCTOSATEIIbHOM PabOThI CTYIEHTOB.

Baxnoit aBnsiercss camocTosiTenbHas pabora mo Kypcy. B xome srToi
paboThl CTYAEHTbl OTOMPAIOT HEOOXOIMMBIM MaTepuan 10 H3y4aeMOMY
BOIIPOCY W aHAIU3UPYIOT ero. [Ipu moAroToBKe K 3aHATUSM CTYJICHTHI MOTYT
MOJIb30BaThCS paboyelt mporpaMmoil y4eOHOW JUCHUIUIMHBI, a TaKXkKe
CIIPABOYHOM JUTEPaATYypol W APYrMMH MocoOusiMu (ydeOHUKamMu, y4eOHBIMU
MOCOOUSIMH, PEKOMEHI0OBAaHHOM JTUTEPATYPOM U T.I1.).

[Ipy nmpoMeKyTOUYHOM aTTeCTAalMHU O AK3aMEHa JOJIKHBI CIaThb BCE OTUETHBIC
pabOoThI U MOTYYUTH AOMYCK K SK3aMEHY.

VI. MATEPHAJIbHO-TEXHUYECKOE OBECNIEYEHHUE
JUCHUTIINHBI

Aynuropus Ui YTCHHS JTIEKIUN U POBEACHUS TPAKTHUECKUX 3aHATHI:

nepcoHaabHbIl KoMIbloTep Lenovo ThinkPad E125 ¢ nuueH3uoHHBIM U
CBOOOJHBIM TporpaMMHbIM obecniedueHneM — MS PowerPoint 2007 u Acrobat
Reader XI;

npoextop Benq MP770;

IIEPEHOCHOM DKPaH.


http://lib.dvfu.ru:8080/lib/item?id=chamo:378524&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196&theme=FEFU
http://www.physbook.ru/
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

Mara/cpoxkn | Bua camocrositesibHoli | Hopmbl Bpemenu
Ne ®opma KOHTPOJIA
BBLINOJTHEHHUS padoThI HA BLINOJIHEHHE

1 2 Henend IloaroroBka x 6 Pabota Ha mpakTHYECKHUX
CEMUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

2 4 nenens IToaroroBka x 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

3 6 Henena IToaroroBka x 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

4 8 Henens [loaroroBka k 6 Pabota Ha npakTHUecKUX
CEMHUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

5 10 menens IToaroroska k 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHIX

6 12 menens IToaroroska k 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHAIX

7 14 uenens IToaroroBka x 6 Pabota Ha npakTHYeCKUX
CEMHUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

8 16 nenmens [MonroroBka k 6 Pabora Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHAIX

9 18 nenens IToaroroska k 6 PaGota Ha mpakTHUeCKUX
CEMHHAPCKUM 3aHSITHUSIM Hacos 3aHATHSIX

XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB M

METOAUIECCKHUE PEKOMECHAAIUHA 110 UX BBINOJHECHHWIO

CamocrosiTenbHas paboTa MOMOTaeT CTyACHTaM:

1) oBnageTh 3HAHUSMU:

- yTeHHe TeKcTa (yueOHUKa, MEePBOUCTOYHHKA, TOTIOJHUTEILHON JTUTEPATYPhI
U T.J.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaduueckoe U300pakeHUe CTPYKTYPhl TEKCTa,
KOHCTICKTUPOBAHUE TEKCTA, BBIMUCKHU U3 TEKCTa U T.1.;

- paboTa co CIpaBOYHUKAMHU | JIp. CIIPABOYHOM JIUTEPATYPO;

- UCMOJIb30BAHUE KOMIIBIOTEPHON TEXHUKU U MIHTEpHETA U 1Ip.;

2) 3aKperiaTh U CUCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TeKCTa, MOBTOPHAs padoTa HaJl y4eOHBIM MaTepUalioM y4eOHUKa,
MEPBOUCTOYHHUKA, JOTOJIHUTEIBHON JIUTEPATYPhI, AYJIMO U BUJICO3AIIUCEN;

- HOATOTOBKA IJIAHA;



CamocrosiTenbHas paboTa MOKET OCYIIECTBISATHCS WHIWBUIYAIbHO WIU
TpynnamMu CTYIACHTOB B 3aBHCHMOCTH OT IIeNid, 00beMa, KOHKPETHOW TEeMaTUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH U YPOBHSI YMEHUH CTYICHTOB.

KoHTponb pe3ynbTaToB CcaMOCTOSTENbHOM pabOThl CTYJAEHTOB JOJIKEH
OCYUIECTBIIATHCS B Mpejenax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTeIbHbIC yueOHbIE
3aHITHS U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYZICHTOB MO JIUCUHUILIMHE,
MOKET MPOXOAUTH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM dopMe.

CamocrosiTeibHasA pad0Ta HA JIeKIHH

CnymaHve W 3amnuch JIEKUWA — CIOKHBIA BHUJ BY30BCKOM ayJUTOPHOMN
paGoTsl. BHUMaTenbHOE CilylllaHWe W KOHCIEKTUPOBAHWE JICKIUI Mpesrnoaraet
WHTCHCUBHYIO YMCTBEHHYIO JIEATEIBHOCTh CTyJeHTa. KpaTkue 3amucu JeKIui, ux
KOHCIIEKTUPOBAaHUE MOMOTaeT YCBOUTHh y4eOHbIM marepuan. KoHcnekT sBisercs
MOJIE3HBIM TOT/Ia, KOT/Ia 3aIIUCAaHO CaMO€ CYLIECTBEHHOE, OCHOBHOE U C/AEJIaHO 3TO
caMHuM cTyJneHTOM. He Hafo cTpeMUThCs 3amucaTh TOCIOBHO BCIO JIEKIHIO. Takoe
«KOHCIIEKTHPOBAHUE» NPUHOCUT OOJbILE Bpela, YeM IMOJb3bl. 3alHCh JIEKIHM
PEKOMEHIyeTCSI BECTH 10 BO3MOXHOCTH COOCTBEHHBIMU (DOPMYIHMPOBKAMH.
KenaTenbHO 3aIUCh OCYILECTBIISATh HA OJJHOM CTPaHULIE, a CIEAYIOIIYIO0 OCTaBISATh
JUIs. TPOpabOTKH y4eOHOTO Marepualia CaMOCTOSTENIbHO B JIOMAIIHUX YCJIOBUSIX.
KoHcnekT jekuuu ydine MnoApas3ieisTb Ha MyHKTHI, naparpadsl, coOiroaas
KPAacCHYI0 CTPOKYy. DTOMYy B OOJBIION CTENeHH OyAyT CIIOCOOCTBOBATh IyHKTHI
IUIaHa JIEKLUWHU, MpeJIokKEHHbIe IMpenofaBaTesaM. [IpuHIMNMANbHBIE MecTa,
omnpeneneHus, (GOpMysbl W JIpyroe cleAyeT CONpPOBOXKIATh 3aMEYaHUSIMU
«BAXHO», «0CO00 BaKHO», «XOPOILIO 3alIOMHUTH» U T.N. MOXHO JENaTh 3TO U C
MOMOIIBIO PA3HOIBETHBIX MAapKepoB WM pyuek. Jlydme eciu oHu OyayT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAUIOCH MPOCUTh UX y OJHOKYPCHHUKOB U TEM
caMbIM HE€ OTBJEKaTh MX BO Bpemsi Jjekuuu. llerecooOpazHo paszpaborathb
COOCTBEHHYIO «MapKorpaduio» (3HA4KH, CHUMBOJIBI), COKpaileHus cioB. He
JUITHAM OyJeT W H3y4YeHHE OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM
JeKIUH, Bcerga HeoO0XOAMMO HCIOJb30BaTh HE TOJBKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYIO MOMOJHHUTEIBHO PEKOMEHJI0Bal JieKTop. MMeHHO Takas
cepbe3Has, KpOoroTinBas padoTa C JEKIMOHHBIM MaTEPHAIIOM IO3BOJIUT ITyOOKO
OBIIAJICTh 3HAHHSIMH.

PaboTa ¢ 1uTepaTypHBIMH HCTOYHHKAMH

CamocTosiTenbHast pabota ¢ yueOHHKaMH, YYCOHBIMU MMOCOOUSIMU, HAYYHOM,
CIIPAaBOYHOM U MOMYJISIPHOM JINTEPATYPOU, MATEPUATIAMH TTEPUOIUUECKUX U3JaHUN
u UurepHera sBisiercss Hambosee 3(P(EKTUBHBIM METOAOM MOIYYeHHs 3HAHUH,
MO3BOJISIET 3HAYMTENIbHO AaKTHUBU3UPOBATHh MPOILIECC OBIAACHUS HH(OpMaIueH,
CIOCOOCTBYET 00Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro matepuana, GopMUpyeT y
CTYJIEHTOB CBO€ OTHOUIEHHME K KOHKpeTHOM mpobseme. bonee riaybokomy



PACKpBITHIO  BOINPOCOB  CIHOCOOCTBYET  3HAKOMCTBO C  JOMNOJHUTEIHHOU
JIUTEPATYPOH.
TpeboBanus k npeaCcTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadoThI

TpeOoBaHUs K KOHCIEKTY JJIsl MIPAKTUYECKUX 3aHSITHM:

1. JlokeH OBbITh B OTACIBHOM TETPaaH, MOIMCAHHBIN.

2. O06s13aTenbHO MUCATh TUTAH 3aHITHUS C YKa3aHUEM TEMbI, BOIIPOCOB, CIHUCKa
JUTEPATypbl U HCTOYHUKOB.

3. OrpaxaTe npoOJEMATHKy BCEX IMOCTABJICHHBIX BOMPOCOB (aHAIU3
HUCTOYHUKA, INTEPATYPHI).

4. Nmetn 10 HUM apryMEHTUPOBAHHBIC BBIBO/JIBL. CmoBo
«apryMEHTHUPOBAHHBIE» SIBJISICTCS KIIFOYEBBIM. [ JTaBHOE - OKa3yeMOCTh BBIBOJIOB.

Kpurtepuu o1ieHKH BBIMIOTHEHUSI CAMOCTOATENILHON padOThI

KoHTposib caMocTosITeNIbHOM PabOThI CTYACHTOB MPEAYyCMAaTPUBAET:

* COOTHECEHHE COJICPKaHMsI KOHTPOJIS C LEeJISIMU O0YUYEHUS;

* 00BEKTUBHOCTb KOHTPOJIS;

* BUIMJHOCTh KOHTPOJISL (COOTBETCTBUE MPEIBSABISIEMBIX 3aJaHUN TOMY, YTO
IIPEAINOoaraeTcs NpoBEPUTH);

* tudPepeHInaI0 KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DopMBbI KOHTPOJISI CAMOCTOSITETLHOM paOOTHI:

* PaboTa Ha MpaKTUYECKUX 3aHATHUSAX.

Kpurepuu o1ieHKH pe3yabTaTOB CaMOCTOATEILHON pabOThI

Kputepusimu o11eHOK pe3yJIbTaTOB BHEAYUTOPHOM CaMOCTOSITEILHON pabOThI
CTYAECHTA SIBIIAKOTCS:

* YPOBEHb OCBOCHHMS CTYJICHTOB Y4€OHOI0 MaTepuaia;

* cOpMUPOBAHHOCTH OOIIIEYUESOHBIX YMEHU;

* yMEHHUS CTYJCHTa aKTUBHO HCIIOJIb30BaTh AJIEKTPOHHBIE 00pa30BaTeIbHBIC
pecypchl, HaXOAUTh TPEOYIONIyIoCs MH(POpPMAIMIO, U3ydaTh €€ M MPUMEHSTh Ha
MPaKTHUKE;

* 000CHOBAHHOCTb U YETKOCTh U3JIOKEHHUS OTBETA,

* opopMIieHHe MaTepralia B COOTBETCTBUM C TPEOOBAHUSIMU,

* YMEHHE OPUCHTUPOBATHCS B MOTOKE MH(GOPMAIIUU, BBIJICTSATH IJIaBHOE;

*YyMEHHE 4YeTKO c(opMyaupoBaTh mpoOJieMy, TPEIJIOKUB €€ PEIICHHUE,
KPUTUYECKU OLICHUTD PELICHUE U €T0 MOCIEACTBUS,

* YMEHUE II0Ka3aTh, MPOAHAIM3UPOBATh aJbTEPHATUBHBIE BO3MOXHOCTH,
BAPUAHTHI JCUCTBUM;

* ymMmeHue c(hOpMHUPOBATH CBOIO MO3UIIUIO, OLIEHKY U apIryMEHTHUPOBATH €€.
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MMacnopt ®OC

Koxa u ¢popmyupoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIETeHIH U
OIIK-3 CIOCOOHOCTBIO | 3HAET TEOPETUUECKUE OCHOBBI COBPEMEHHOM JIa3epHOMH
UCII0JIb30BaTh 6a30BbIe CIEKTPOCKOIMH, BKJIFOYas KBAHTOBYIO TEOPUIO
TEOPETUYECKHE 3HAHUS MOTJIOUICHHUSI, UCITYCKaHUsI U PAaCCESIHUS CBETA,
(byHaaMEHTANBHBIX  PAa3JeIoB OCHOBBI JIA3€PHOI (PU3UKH U CBOWMCTBA

o0mieil M TeopeTHYEeCcKO Ja3€pPHOT0 U3TYUYCHHUS;

bu3uKu JUISL pelieHus

HpO(i)eCCI/IOHaJ'IBHI)IX 3aJa4

Ymeer OOBACHATH U3HUECKHUE SBJICHUS U TTPOLIECCHI,
JIeKalIe B OCHOBE METO/IOB JIa3epHOM
CIICKTPOCKOITNH, OICHUBATh BO3MOYKHOCTH
Pa3IUYHBIX METOJIOB JIA3EPHOU CIIEKTPOCKOITAN

Brageer MPaKTUYECKUMHU HaBBIKAMHU MIPOBEICHUS
CHEKTPOCKOMUYECKNX HM3MEpPEHUl U 00padoTKu
UX pe3yJbTaTOB

IK-1 CIOCOOHOCTRIO | 3HAeT OCHOBHBIE ITOHSITUSI TEOPEMBI U 3aKOHBI.

UCIIONIB30BaTh Ymeer UCIIONB30BaTh  OOLIME  3aKOHBI W METOJBI

CIICIMAJIM3UPOBAHHBIC 3HAHHA B €CTCCTBCHHOHAYYHBIX JAUCHUIIIINH. OHpCILCHSITI)

obnactTy (U3MKH AT OCBOCHUS MECTO W TOpPSAAOK NPUMEHEHUS METOAOB |

IpOGHIBHBIX bu3nueckux HPHUHIMIIOB €CTECTBCHHOHAYYHBIX TUCIMILIHH.

JMCIUIUINH Brnaneer OCHOBHBIMH METOJIaMHU pelleHus 3aaad. HaBbikamu
UCIIOJIb30BaHUSl MAaTeMaTHYeCKOro —armmapara Jiis
pelIeHus 3a1a4.

No KoHntponupyemslie OueHouHbIE CpecTBa -

n/mi| Moaynu/ pa3aensl / TeMbl | Kogbl 1 aTansl opMUpOBaHUS HAaNMEHOBAHUE

JUCHUTIINHBI KOMIIETEHIIU I TEKYIIUNA |[IPOMEXYTOUHAS
KOHTPOJIb aTrecTanus

1 [Pasnen 1. MeTonsl
aHAITUTHYECCKOUN
Ja3epHOMU
CIIEKTPOCKOTIHH.

HK_]_ 3HACT: METOAbI TeHEepalluu KOHTpOJII)HaSI QKBaMCH,

YABTPAKOPOTKOTO JA3€PHOTO |y 517y
M3ITyYeHHs], IOHATHE BOIIPOCBI
OITUYECKOrO Mpobos, Nel-4

OCHOBBI METOZA JIa3€pHOI
HCKPOBOM CIIEKTPOCKOIINHY;
yMeeT: M3/1arath, IOHNMaTh
1 KPUTHYECKU
aHATN3UPOBATh
nHdopmanuio;

BIAJ€ET: METOA0NOTHeN
UCTIONIb30BaHMS 0a30BBIX
TEOPETUYECKUX 3HAHUN B
00J1aCTH €CTECTBEHHBIX HAYK
MIPH peIIeHUHN
npodeccrnoHanbHBIX 3a1a4;




Ja3epHOU

Paznen 2. Metonsl
AHAITUTUYECKOM

CIICKTPOCKOIINH.

OIIK-3

3HAET: TEOPETHIECKHUE
OCHOBBI METOJIOB JIa3€pHOMU
HCKPOBOH CHEKTPOCKOINH,
CHEKTPOCKOIINH
KOMOHMHAIIMOHHOTO
paccesinusl, J1a3epHou
(ryopecueHTHOU
CHEKTPOCKOIHH;

yMeeT: U3/1arathb, IOHUMaTh

Y KPUTUYECKH
AQHATU3UPOBATD
HHPOPMALIHIO;

IIPY PELICHUU

BJIAJIECT: METONOJIOTHENH
HCIIOIB30BaHMS 0a30BBIX
TEOPETHYCCKUX 3HAHUN B
00J1aCTH €CTECTBEHHBIX HAyK

npo¢eCCHOHATBHBIX 3a7ay;

KonTposbHas | JK3aMeH,
pabota

BOIIPOCHI
Ne5-10

IIIkana oueHUBaAHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIIUI

Kon n Jrtanbl (OPMHPOBAHUS KOMITETEHIUH KpUTEpUuH moKa3aTeJin 0aJ1ab1
¢popmyanposk
a
KOMIIeTeHIIHH
T1K-1 OCHOBBI CamocCTOATEeNEHO 61-75
MONyICHUS OTIACHIBACT
CIIOCOOHOCTRIO 3HAeT [IpuHIUTIEI TOTYYeHUS U i
HCIIONL30BATE CIICKTPOB CrocoO0BI
(TIoporoBHIi AHaIIH3a AAHHDIX METOIOM MOJIy4YEHHUS U
CTICUHMATHIMPO METOJIOM JIa3€PHO Jla3epHOU eFI/}I/CT aluu
BCHb
BaHHBIC YPOBEHE) CIIEKTPOCKOIIHH. p P P .
CHEKTPOCKO | CIIEKTPOB JIa3€PHOU
3HAHUSA B
6 ITMH. CIICKTPOCKOITHH.
obacTn CriocoOHOCT | 3HaHWE OCHOBHBIX 76-85
husukn s b Croco6oB
OCBOCHUA Monvaars u CaMOCTOSTEIl | PErUCTPAIUH U
MpOGUIBEHBIX yMmeeT i BHO CIEKTPOB JIa3epHOH
aHAJU3UPOBATh JAHHBIC
Q)HSquCKI/Ix (HI)OJIBPIHyTBI o oJIy4yaTh CIIEKTPOCKOITHH.
) METOJIOM JIa3ePHOM CHEKTDLL
)5
AUCIHIUTH CIIEKTPOCKOTIHH. TPRY
Ja3epHOM
CHEKTPOCKO
ITMH.
CriocobHOCT | 3HaHWE OCHOBHBIX 86-
b METOAUK
Hagsixamu paboTsI C A 100
caMmocTosTeN | 00paboTKH
9KCHEPUMEHTAIBHBIM
BJIaAceT BHO CIICKTPAJIbHBIX
. o0opyIoBaHUEM IS
(BBICOKHIA) M aHAIM3UPOB | JAHHBIX METOJIOB
METOJIOB JIa3ePHOI .
aTh Ja3epHON
CIEKTPOCKOTIHH.
MOJYYCHHBIC | CIIEKTPOCKOIHH.
JIaHHbIE CriocoOHOCTD




METOJIOM aHAIM3UPOBATH
Jla3epHOH MOJIy4YEHHBIE
CIIEKTPOCKO | JaHHbBIC U
MTUH U CpaBHUBATh C
CpPaBHUBATh | MHUPOBBIMU
UX pe3yabTaTaMH.
pe3ynIbTaTamMm
U IPYTHX
HayYIHBIX
rpym B 6aze
JTAaHHBIX
Scopud
OIIK-3 3HaHue 3HaHue 61-75
CIIOCOBHOCTE MPUHILIMIIOB | TEOPETHUECKHUX
YIHIUPEHUS OCHOB METOJIOB
to 3HaeT TeopeTndeckre OCHOBBI | CIIEKTpajbH | aHAJUTUYECKOM
HCIIONB30BAT | (oporopkrii METO/I0B aHAIUTHYECKOH | BIX IMHUI, | JazepHOi
b 0a30BbIC YPOBEHB) CIICKTPOCKOIIHH. MOHSTHUC CIICKTPOCKOIINH
TEOpPETUYECK npenena
re 3HAHUS obHapyxKeHI
SL.
bynnamenra Crocobnoct | CiocoOHOCTB 76-85
JIbHBIX b K | aHaJIM3UPOBAThH
pa3aciioB Ka4eCTBEHHO | HaHICHHYIO
oOmeit B3aumonelictBoBaTh € My aHaiu3y | HH()OPMAIIHIO B
TEOPETHYECK YJICHAMH HAYYHBIX TPYII | paboT POCCHICKHX U
ot u3mKH yMeeT JUIS aHaJIH3a JIPYTHUX 3apyOeKHBIX
(HPOILBI/IHYTBI CIIEKTpaJIbHBIX JaHHBIX, Hay4YHBIX Hay4YHBIX M3JaHUIX
AT pCIICHUSA i) MOJIY9€HHBIMHU rpynn 10 | W AenaTh U3 Hee
HpO(l)GCCI/IOHa METOJaMHU JIa3epHOU aHAJUTUYEC | BBIBOJEL.
JIBHBIX 3a7a4 CIIEKTPOCKOTIIHH. KoM
Ja3epHOH
CHEKTPOCKO
UL
Crniocoonoct | CriocoOHOCTH 86-
b K HCTIOJIb30BaTh 100
00CYX/IEHU | BBIBOJIBI,
10 M aHAIK3Y | CHeNaHHBIC U3
CBOMX H aHaIM3a HayYHBIX
YMeHuem JIpYrux cTareit 0a3sl
BIATEET AHAJIU3UPOBATH 9KCIIEPUMEH | JaHHBIX SCOPUSILIS
(BbIcoKHi) o0OpaboTaHHbIE TaHHbBIE TaJbHBIX HaMMCaHus
METOJOM JIa3epHOM JIaHHBIX 110 COOCTBEHHBIX
CIEKTPOCKOIHH. MeTo/1aM KYPCOBBIX/ TUIIIOMH
aHAUTHYeC | BIX PaboT.
KoM
Ja3epHOH
CIIEKTPOCKO

IIH1H.




MeToauyecKkue peKoMeHaaluN, ONpeiesiionue NpoueIypbl OleHNBAHUS
pe3yJibTATOB OCBOEHM S JUCHUILIUHBI

[IpomexxyTounast arrecTands OOyYarommxcs IO YYeOHOW JAWCIHMIUIMHE
OCYILIECTBIIETC B pPaMKax 3aBEPIICHUS W3YyYECHUA JIAHHOM JUCLHUIUIMHBI U
MO3BOJIAET ONPEACIIUTh KAa4eCTBO U YPOBEHb €€ OCBOEHHA. lIpeameromM oueHku
OCBOEHUS SIBJISIFOTCS YMEHUS U 3HAHUS.

[IpomexkyTouHast aTTecTanusi OOYy4YalOIIMUXCS OCYIIECTBISIETCS B (dopme
PK3aMEHa W  TMO3BOJISIET  ONPENENUTh  pa3BUTHE OOUMX  KOMIIETEHIUH,
npeaycmotperHbix juisi OINOIL. VYcnoBuem nomycka K 3K3aMEHY  SIBIISIETCS
YCIEIIHOE OCBOCHHUE 00YUaAIOIIMMUCS BCEX JIEMEHTOB JUCIUILIIMHBI (BBINOJIHEHUE
U cJlaya BCEX KOHTPOJIbHBIX PadoT).

Tekymmi KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISCTCS B XOJI€ ITOBCEIHEBHOMN
y4eOHOM pabOoThl IO KYpCy MUCUUILTAHBI. JIaHHBIN BUJ KOHTPOJIS CTUMYJIHUPYET Y
OoOy4JarommMxcs CTpEeMJICHHE K CHUCTEMAaTHMYECKOW CaMOCTOSITENIbHOW paboTre I1o
U3YYCHUIO YUeOHOM NUCIMIUIMHBI, OBJIAJICHUIO OOIIMMU KOMITIETCHIIUSIMH. .

BOITPOCHI K DK3AMEHY no qucuuiinie «KAHAJATHYECKAS
Jia3epHas CEeKTPOCKOIUSD)

1. JIazepHble aTOMU3AaTOPHI B YMUCCUOHHOM CIIEKTPOCKOMUU. MeToAbl IOTYICHHS
CBEPXKOPOTKHUX JIA3€PHBIX UMITYJIbCOB.

2. ®opMUpOBaHUE U UCTIONB30BaHUE (PEMTOCEKYHIHBIX UMITYJILCOB. JIazepHas
CHEKTPOCKOMHUS OBICTPONPOTEKAIOIINX MPOLECCOB.

3. MHorodoToHHAs CIIEKTPOCKOIIHS.
4. JTazepHas NCKpOBasl CIIEKTPOCKOIIHSL.

5. lunamuka ontuueckoro mpo6os rasza. JlazepHas CieKTpOCKOIHUS ra3oB,
JUAApHOE 30HANPOBAaHNE aTMOCHEPHI.

5. luHamuka ontuueckoro mpo0os Ha MOBEPXHOCTH TBEPJIbIX TeJl. AHAIN3
XAMHUYECKOTO COCTaBa IMOBEPXHOCTH METOAOM JIA3€PHOU UCKPOBOU
CIIEKTPOCKOMMUU C BLICOKUM MTPOCTPAHCTBEHHBIM PA3PEIICHUEM.

6. JluHaMyKa ONTHYECKOTr0 IPO0OO0s KUAKOCTU. AHAIN3 XUMHUYECKOTO COCTaBa
BOJHBIX PACTBOPOB METOJIOM J1a3€pHOU UCKPOBOM CIEKTPOCKOIUH.



7. MeTpoJioruyeckue XapakTepuCcTUKA METO/a JIA3epHON UCKPOBOIA
CHEKTPOCKOTIHH.

8. DKcrepuMeHTaNbHBIA KOMIUIEKC JIJIsi METO/1a JJa3epHON UCKPOBOM
CHEKTPOCKOTHH.

9. CnekTpockonus KOMOMHAITMOHHOTO PAacCesHUS CBETA.

10. ®nyopecreHTHbIE METOABI UCCIIEIOBAHUS BEIIIECTBA.

Kpurepun oieHKH Ha IK3aMeHe 10 AUCHHUIINHE
«AHAJIUTHYECKAA Ja3epPHasi CHEKTPOCKONUSD)

OueHka «OTJMYHO» CTAaBUTCS, €CJIM OTBET IOKA3bIBAECT IMPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOM MPEIMETHON 00J1acTH, OTIMYAETCS TIIyOMHON U
ITOJTHOTOM PACKPBITHSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIapaTtoM; YMEHHUE
OOBSACHATH CYIIHOCTb, SIBJICHHWH, IPOLIECCOB, COOBITHI, JenaThb BBIBOABI U
00001IeHNsI, [aBaThb ApPryMEHTHPOBAHHBIE OTBETHI, IPUBOJUTH MPUMEPHI;
cB0OO/IHOE BJIAJICHUE MOHOJIOTHYECKOU peyuslo, JIOTUYHOCTH U
IIOCJIEA0BATEILHOCT OTBETA; YMEHHE IPUBOAUTH IPUMEPHI COBPEMEHHBIX
mpo0sIemM u3ydaemMoii 00J1acTu.

OneHka «XOpoII0» CTaBUTCS, €CJIM OTBET OOHAPYKUBAET MPOYHBIE 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOM MPeMETHON 001acTH, OTJIMYAETCs TIIyOMHON U
ITOJTHOTOM PACKPBITHUS TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIaparoM; YMEHUE
OOBSACHATH CYIIHOCTb, SIBJICHHWH, IPOLIECCOB, COOBITUHM, JeiaThb BBIBOJABI U
00001IeHNs, JaBaThb AapryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH TMPUMEPHI;
cB0OOIHOE BJIAJICHUE MOHOJIOTHYECKOU peyuslo, JIOTUYHOCTH u
IIOCJIENOBATENBHOCTh OTBeTa. OJHAKO AOIMYCKAaeTCs OJHA - JIBE HETOYHOCTH B
OTBETE.

OueHka «yA0BJIETBOPUTENbHO)» CTAaBUTCS, €CIU OTBET CBUIECTEIBCTBYET B
OCHOBHOM O 3HaHUU MPOLECCOB M3y4yaeMOW MpPEeAMETHOW OOJacTH, OTIMYAETCS
HEJOCTATOYHOW TIyOWHON M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB TeopuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMH aHajIN3a SBICHUMH,
IIPOLIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTb apryMEHTUPOBAHHBIE OTBETHl U
OPUBOJUTH TPUMEPHI; HEJOCTATOUYHO CBOOOJIHBIM BJIAJICHUEM MOHOJIOTHYECKON
peYbl0, JOTUYHOCTBIO U ITOCIEN0BATEIBHOCTBIO OTBETA. [[omycKaeTrcss HECKOIBKO
OLIMOOK B COEPKAHUU OTBETA; HEYMEHHE IPUBECTH MPUMEP PA3BUTHSI CUTYALIUH,
IIPOBECTH CBS3b C IPYTUMU aClIEKTaMH U3y4yaeMoi 00J1acTH.

OueHka «HeyI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CJIIM OTBET OOHAPYKUBAET
HE3HAHWE TMPOIECCOB HW3Y4aeMOH MPEeAMETHOW 00JIacTH, OTIMYAFOIIHICS
HErIyOOKMM pAacKpbITUEM TEMbl; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,



HeC(OPMUPOBAHHBIMH HAaBbIKAMHU aHajM3a SBJICHUH, NPOIECCOB;, HEYMEHHEM
JaBaThb apTyMEHTHUPOBAHHBIE OTBETHI, CIA0BIM BIIAJICHUEM MOHOJOTHYECKON
peublo, OTCYTCTBHEM JIOTUYHOCTH U TOCJIeIoBaTeIbHOCTH. JlomycKaroTcs
Cephe3Hble OMMOKM B  COJACpPKAHWUM  OTBETA, HE3HAHWE COBPEMEHHOM
poOJIeMaTUKHA U3yd4aeMOu 00JIaCTH.

KommiekT 3ajaHuii 1Jisi KOHTPOJIbHO padoThI

Tema 1. MeToabl aHAJIUTHYECKOI JIA3ePHOI CNIEKTPOCKONIMH

Bapuant 1. MeToabl nojiy4eHnsi CBEPXKOPOTKHX JIa3ePHBIX UMITYJILCOB

Metonpl AaKTHBHOM W TACCUBHOW CHUHXPOHW3ALUHMM MOJ JUISl TOJYYEHHUS
JIA3€PHBIX UMITYJIbCOB CBEPXKOPOTKOM JIUTEIBHOCTH.

Bapuant 2. ®opmupoBanusi (eMTOCEKYHIHbIX HMITYJIbCOB

Teopernueckas 4yacth B (OPMUPOBAHUM  JIA3€PHBIX  HUMITYJIHCOB
CBEPXKOPOTKOM JJIUTEIIBHOCTH.

Bapuant 3. JladepHas wuckpoBasi cnekrpockonusi. JImHammka
ONTHYECKOI0 NMpodos rasa.

OCHOBBI M€TOJIa JIA3€pPHOM HMCKPOBOW CIIEKTpOCKONUU. BBeneHue mNoOHATHS
ONTUYECKOro Mpo0os. J[MHaMuKa ONTHYECKOTO MPOo00st Ta30BbIX CPE.

Bapuant 4. /IuHamMuKa ONTHYECKOr0 MPO00s HA MOBEPXHOCTH TBEPABIX
TeJ.

Mukpomonudukanus Ha TMOBEPXHOCTH TBepAoro Tena. I[IpumeHenue
ONTUYECKOr0 Mpo0Osi HAa TOBEPXHOCTH TBEPAOTO Teia I 3ajad Jia3epHOM
MCKPOBOW CIIEKTPOCKOITNH.

Tema 2. MeToabl aHAJTUTHYECKOM JIa3€PHON CHIEKTPOCKONINH

Bapuanr 1. /IluHaMuKa ONTHYECKOT0 MPO0OOS KUTKOCTH

Meton nazepHO UCKPOBOW CIIEKTPOCKONUU C UCIOJb30BAHUEM ONTUYECKOTO
po00s Ha MOBEPXHOCTH KOHJICHCUPOBAHHBIX CPE/I.

Bapuant 2. MeTposioruyeckue XapakTepHUCTHKH MeTO/Aa Jia3epHoil
HCKPOBOH CIIEKTPOCKOIUU

Crnoco® perucTpali aHAJIUTAYECKOTO CHUrHaja C TOMOIIBIO TEXHHUKHU
BPEMEHHOTO cTpoOupoBaHus. KOHTYphI CIEKTpaIbHBIX JTUHUK. BocnpurumM4anBoCTh
METO/Ia JIa3epHOM MCKpOBOW crekTpockonuu. lloHsTre mnpenena oOHapyKeHUS
METO/1a JIA3EPHOU UCKPOBOU CIIEKTPOCKONUU. MeTol BHYTPEHHET 0 CTaHAapTa.

Bapuant 3. DKCnepUMEHTAJbHBIA KOMIUIEKC IJfi MeToAa Jia3epHOoil
HCKPOBOH CIIEKTPOCKOIUU

Ti-canupoBelii 1a3ep, KaK HMCTOYHUK HW3ITydEHUS I METOJA JIa3epHOM
UCKpPOBOIl crniekTpockonuu. CrnocoObl perucTpalii CUrHajga B METOJE JIa3epHOM
MCKPOBOW CIEKTPOCKOIINH.



Bapuanr 4. CnieKTpocKONMsi KOMOMHAMOHHOTO PACCeSTHUS

[lonarne KOMOWHAIIMOHHOTO paccessHusi cBeTa. [loHsTHME CTOKCOBOM M
AHTUCTOKCOBOM YaCTH CHEKTpa KOMOWHAIIMOHHOTO paccesHus. [IpubGopsl s
pPETHCTpAIU CIIEKTPOB KOMOWHAITMOHHOTO PACCESTHHUSI.

Bapuanrt 5. ®iyopecueHTHbIE METOAbI MCCJICIOBAHUA BellleCTBA

[Tonsitue dayopecteHmu. XapakTEpUCTUKH UCIYCKaHUs (DIIyopecleHIUH.
CrokcoB cnpur. [IpaBuio 3epkanbHO cummeTrpuu. [Ipubopsl 1 peructpanuu
CHEKTPOB (ITyOPECIICHIINH.

Kpurtepuu onieHK# BbINOJHEHUS KOHTPOJIbHOI PadoThI

Ormetka "OtauyHo"
BepHno BbinonaHeHo 6omnee 85% 3amaHuii.

Otmetka "Xopomo"
Bepno BbinonHeHo 75-85% 3ananuii.

OtMmetka "Y JOBIETBOPUTEIBHO"
Bepno Beinoaneno 60-75% 3ananuii.
OrMmetka "HeyaoBieTBOPUTENBHO"

Bepno BeinosiHeHo MeHee 60% 3am1aHuii.

HIIMHE.





