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1.

Hepeqenb NJIAHUPYEMBIX PE3yJbTaTOB Oﬁy‘leHI/lﬂ o IMCHMIIJINHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH NPOrpaMMbl.

Hucnunnmna

«IIpakTHKyM

no ¢usnyeckoi

OIITHKE» npe€aHasHadycHa JJIA

IKCIIEPUMEHTAIILHOTO U3YUSHHS CTYJICHTAMH COOTBETCTBYIOIIETO pa3zeia Kypca oomei Gu3uku.
OOyyaronuiics T0HKEH OCBOMTh METOIUKH HAYYHOTO UCCIICIOBAaHMS B 00JacTH (DU3NYECKON U
KBaHTOBOM ONTHKHU. B mporiecce 0CBOEHUS AUCHUILUIUHBI CTYACHTHI IPUOOPETAIOT COBPEMEHHbIE
3HAHHUS W TPAKTUYECKHUEC HABBIKM, a TAKKE H3Y4alOT METOJbl 00pabOTKM W TMPEICTaBICHHUE
IMOJIYYCHHBIX B 3KCIICPUMCHTC HAHHBIX COTJIACHO 06H_ICHPI/IHSITBIM HOpMaM, CYHICCTBYIOIIHUM B
Hay4HOM co001ecTBe. B paMkax mpakTHKyMa BbITOJHIETCS KypcoBas pabora.

JucuumuHa HaneneHa Ha QopmupoBanue y oOydaromierocsi oOmenpodeccrnoHalbHOM

KOMIICTCHI U

Pe3ynbTaTel ocBOEHUS
00pa3oBaTeNnbHON MPOTrpaMMBbI
(xomMmeTeHuun)

Nuaukatopsl

Pe3ynbrarel 00yueHus no
JUCLUTUINHE

OIIK-5. Cnocobden
Y4aCTBOBaTh B MPOBEICHUU
(dbyHIaMEHTAIbHBIX U
MPUKJIAJHBIX UCCIICTOBAHUMN U
pa3paboToK, CaMOCTOSTEIHHO
OCBanBaTh HOBBIC
TEOPETUYECKHUE, B TOM YHUCIIE
MaTeMaTHICCKHE, METOIbI
McCle0BaHui U paboTaTh Ha
COBPEMEHHOM
DKCIIEPUMEHTAIIbHOM HAy4YHO-
HCCIICIOBATEIbCKOM,
M3MEPUTEIIBHO-
AHAJTUTAYECKON B
TEXHOJIOTMYECKOH armaparype

OIIK - 5.2. [Ipumensier
OCHOBHBIE TIPHEMBI,
BO3MOYKHOCTH U TIpaBUIIA
paboThl CO CTAaHAAPTHBIM U
CTeIIMaTM3UPOBAHHBIM
000pyI0BaHUEM TIPU
peIeHIH
MpoQeCCHOHANIBHBIX 3a]1a4, B
TOM YHCJIE U3MEPHUTEIBHO-
AQHATUTUYECKOU U
TEXHOJIOTUYECKOM
arnmaparypomu.

OIIK-5.3. CaMoCTOSITENIHHO
0CBaMBaEeT HOBLIE
TEOPETUIECKHE, B TOM YHUCIIC
MaTeMaTHYECKUE, METO b
KCCIICIOBaHU M

3HATH OCHOBBI (hU3UYECKOM
(BOJIHOBO) ONTHUKHU, METOJTUKHI
KCCIICAOBAHUS B 00JIaCTH
(bM3UYECKON ¥ KBAHTOBOM OITHKH,
(hbH3UYECKUEe XapaKTePUCTUKU
YCTPOMCTB U MPUHIIMUIIBI PAOOTHI
COBPEMEHHBIX (PH3NYECKUX
YCTaHOBOK M 00OPYAOBaHUS.

'YMeThb 10JIb30BaThCs
COBPEMEHHBIMH METOAAMHU
00paboTKH, aHAIN3a U CHHTE3a
(buznueckoil uHGopMaly B
n30paHHOM 00nacTu PU3NYECKUX
MCCIIE0BAHMM, TPAMOTHO U
KPUTHYECKH 11000paTh
TEOPETUYECKYIO MOJIEIb K
HaO0II01aEMBIM SIBJICHHUSAM,
[paccuuTaTh OCHOBHBIC BEJIHMUUHBI U
OLIMOKH U3MEPEHUH B Iporecce
BELITIOJTHEHUS TA00OPaTOPHBIX padoT;
YMETh MMPOBOIUTH HAYYHBIE
(;mabopaTtopHbIe) SKCTIEPUMEHTHI,
CBSI3aHHBIE C U3YYEHUEM ONTHUYECKHX
METO/IOB U SIBIICHHI, OCHOBHBIMH
MPUHIIMIIAMUA U METOJaMH 00pabOTKH
[PE3YJIbTATOB U3MEPEHU.

2. MecTO AUCUMILJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMabl.

Jucuuninmza

«I[IpakTkym 1o

(u3nUecKol  ONTHKE»

SABJISIETCA  00A3aTEIBLHON

JTUCLUTUTMHON MporpamMmbl OakanaBpuara o Hanpasienuto nmoarotrosku 03.03.01 Ipukaagnbie
MaTeMaTUKa M (PU3MKA W pean3yeTcs B YETBEPTOM cemecTpe Kadempoit oOrieit ¢Gu3uky.
Huctummaa «[IpakTukyM 1o (QU3NYECKONW ONTHKE» COOTBETCTBYET TEOPETUYECKOMY KYpCy
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«DNEeKTPOIMHAMUKA H ONITUKAY», KOTOPBIN YUTACTCS MAPAILIEIBHO Ha BTOPOM Kypce. OcoOeHHOCTh
Kypca — MaKCHUMallbHO€ MpHUOIMKEHHE BCeX Ja0OpaTOpHBIX pPabOT K HCCIEA0BATEIbCKUM
paboram.

[Tpu mpoBeneHun 1a06OPAaTOPHBIX PAOOT MO (HU3MUECKON ONTHKE CTYAEHTHI HCIOJB3YIOT
HaBBIKM TI0 BBIMOJHEHUIO HSKCIEPUMEHTAIbHBIX 3a/a4, I[OJYYCHHbIE TMPHU BBINOJHEHUU
1ab0paToOpHbIX PabOT B paMKax OCBOCHUS AUCUMIUIUH «lI3MepUTENnbHBIM NPaKTHUKyM», U
«MoneKkynspHbli MPaKTUKYM», «IJIEKTPOMArHUTHBIA HNPAKTUKYM», IPUMEHSSI TEOPETUUECKUE
3HaHHUS COOTBETCTBYIOIIEH 00macTu pusmKy.

JlaHHasi MUCHUIUIMHA SIBJISIETCS 0a30BOM JAMCHUILIMHOW ISl JalbHEHIIEro OCBOCHUS
JIPYTUX, CICIYIONINX 32 HUM KypcoB TakuX Kak "KBantoBas ¢gusuka", "dOusnka U XuMHs aTOMOB
1 MoJiekyn", "ATOMHBIN npakTUKyM".

3. TpynoéMKocTh AMCUMILUIMHBI B 3a4€THBIX €IHMHHMIAX C YyKa3aHHeM KOJHMYecTBa
aKaJeMH4YeCKHX YacoB, BbIJEJEHHbBIX HAa KOHTAKTHYK) PpadoTry o0ydamomerocsi ¢
npenojaasareseM (110 BUAaM y4eOHBIX 3aHATHIT) 1 HA CAMOCTOSITEIbLHYI0 padoTy.

. IIpomexyTouHas aTTecranust
Bujbl yueOHbIX 3aHATHIA (B Yacax) P 8
(B yacax)
KonTakTHas paboTta oOyqarommxcs ° ol KonTakTHas paboTa 00yJarormmxcs ¢
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Kommerenmm: OITK-2

IIporpamMmmMoi TUCUMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS:
e Texkyuii KOHTpPOJb YCIEBA€MOCTH — BBIIOJIHEHHME M cJada J1abopaTopHBIX padoT,
BBINOJIHEHHE U 3aIIUTa KYpCOBOH pabOTHI
e [IpomexxyTo4Has aTTecTanus Mo AUCHUILTUHE: — TU(PEepeHIINPOBAHHbBIN 3a4eT

OOmast TpyZJ0€MKOCTh MPOTpaMMbl COCTABISET 2 3a4eTHbIe €AMHUIIBI, /2 yaca, U3 HUX
BBITIOJIHEHHE JIa0OpaTOpHBIX paboT 64 yaca, camocTosTeNbHas paboTa 00y4daroerocsi COCTaBIseT
6 ugacos, nuddepeHurpoBanHblil 3aueT — 2 yaca. OO6bEeM KOHTAKTHOH paboTHI cocTaBiser 66
9acoB.

4. Coaepxanue TUCUMILIMHBI, CTPYKTYPHMPOBaHHOE N0 TeMaM (pa3/iesaM) ¢ yKa3aHHeM
OTBEHEHHOFO Ha HUX KOJUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHM.

061_[13}1 TPYAOCMKOCTDb TPpOTpaMMBI COCTABJISICT 2 3a4eTHBIC CAVHUIIDI, 72 yaca

Buabl yueOHBIX 3aHATHI, BKIKOYAs
CaMOCTOSITEJIbHYIO Pa0doTy
CTYAEHTOB U TPYA0e€MKOCTh (B
qacax)

Ne Paznen
n/n AU CIHUILINHBI

Koncyabra
MU mepex

Heneasn
ceMecTp
a
IMpomexyT
OYHadA
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TexHuka 6e30MacHOCTH,
1 BBOJIHBI HHCTPYKTaX H 1 1 1
BBEJICHHE B IPAKTHKYM
JAudpakuus ceera
2 | ManuBuayansHas pabora ¢ 1-4 13 12 1
npenoxaasareneM. Cnada
J1a00PaTOPHEIX padoT
HNuTtepdepenuus ceera
3 | MunuBunyaneHas paboTa ¢ 4-7 13 12 1
npenoaasareneM. Cnada
J1abopaTOpHBIX padoT
IHonsipusanus ceera
4 | UnnuBunyansnas pabora ¢ 7-10 13 12 1
npenonasareneM. Cnaua
J1ab0paTOpHBIX pPadoT
OnTHka J1a3epoB
5 WNupuBunyansHas paborac | 10-13 14 13 1
npenonaBarenem. Crada
Ja00paTOpHBIX PadoT
OnTnyeckue NpuéOpPHI
6 WNupuBunyansHas pabotac | 13-16 15 14 1
npenoaasareneM. Cnada
Ja00opaTOpHBIX padoT
7 | KypcoBas pabora 14-16 1 1
9 JuddepeHnnpoBaHHbIH 17 2 2
3a4eT
Hroro 72 64 6 2

IIporpamma J1abOpaTOPHBIX 3aAHATHIA

B pamkax nmpakTHKyma BBIIIOJIHSIOTCS JlabopaTopHble paboThl U KypcoBas pabora. Huxke
NPUBEJICH MIEPEUYEHb J1a00PaTOPHBIX paboT MO pa3zaeam:

1. Uutepdepenuus cBera

1.1. JlabopaTropHas padora «UHTepdepeHuusi ABYX BOJH, MeTOAbl Pypbe CIIEKTPOCKONMI.

[lenp paGoThI: M3Y4YEHHME MPOCTHIX CHOCOOOB TMOIYYEHUS KOTEPEHTHBIX HCTOYHMKOB,
HaOJroieHne MHTEepQEepeHIINd CBeTa; U3MEpEHHE JJIMHBI BOJHBI KBa3MMOHOXPOMATHYECKOTO
cBeta ¢ nomoulbto ombita FOHra m Ounpusmsl DpeHens; UCCIeOBaHUE BIMSHUS IIUPUHBI
HCTOYHHKA Ha «BUIHOCTHY» (KOHTpACT) MHTEP(EPEHIIMOHHBIX TOJIOC

1.2. JlabopaTopHas padora «Koabua HoioToHna»




Llenb paboThI: U3yYeHHE SIBJICHUS MHTEepEepeHIn cBeTa; Habmroaenue konen HproToHa;
OIpeJieTICHNE Paanyca KPUBU3HBI JIMH3bI; U3MEPEHUE JIIMHBI BOJIHBI KBA3HMOHOXPOMATHUECKIX
UCTOYHHKOB CBETa; HAONIOJCHUWE CBETOBBIX OWEHMIA; ONpeaeieHue JIUHBI U BpPEMEHH
KOTEPEHTHOCTH MCTOYHHKA N3TYICHHUS.

1.3. JladopaTopHasi paGora «U3yuenue uHTepphepomerpa Padpu-Ilepo, u3mepenue
NOKa3aTeJIs MPeJJOMJICHUS BO31yXa»

Llenb paboTsl: OnpeneneHue MokasaTelis IpeloMISHIs] HEU3BECTHOI'O ra3a B 3aBUCUMOCTH
oT naieHusa. OmnpeneneHue NoIspu3yeMocTd BemiecTBa. OmpeneneHue obigacTu cBOOOAHOM
JMCIEepCHH cKaHupytomero uurepdepomerpa @adpu — Ilepo, onpeneneHue ero CeKTpaIbHOro
pasperieHus.

1.4. JladopatopHasi padora «MHTepdepeHnusi OT ABYX He3aBHCHMBIX MCTOYHHMKOB CBeTA.
OCHOBBI METO/10B ONITHYECKOI HHTEep(phepoOMeTPUN»

Llens pabGoTBI: HA TPAKTUKE O3HAKOMHUTH CTYICHTOB C (DU3UYECKHM SIBICHUEM
UHTEpPEPEeHIIMM MOHOXPOMATHYECKMX BOJH W OCHOBAMU HMHTEP(PEPEHIIMOHHBIX METO/I0B
UcClIeIoBaHMsl Tpo3pauHbiX ((a3oBbIX) HeoaHopoaHocTedl. Ha mnpumepe peructpanuu
uHTEepheporpaMM € MHCIOJIb30BaHMEM HHTepdepomeTpa ¢ (HOpMUPOBAHHMEM ONOPHOWH U
IIPEIMETHON BOJIH OT OTJEIbHBIX HCTOYHUKOB CBETA J1aTh OoJiee rIyOOKOe IOHUMAHUE SIBJICHUS
untepdepenuu. Ha npumepe uccnenoBanus iaMeHH CBEYH MOKa3aTh BO3MOXKHOCTb IMOTY4EHUS
KOJIMYECTBEHHOW MH(OpPMALMK O IPOCTPAHCTBEHHOM paclpeesIeHUH 110Ka3aTessl PeToMIICHUs
METOAaMU ONTHYECKOW HHTEeppEepoOMeTpUn M HAa OCHOBE IIOJYYECHHBIX 3HAHUN OLEHUTh
pacnpeeseHne TeMrnepaTypsl B IIIAMEHH.

1.5. JlaGopaTopHas padota «JlazepHbIii J0NJIePOBCKHIT H3MEPUTEIb CKOPOCTH
Lens pa®oOThl: M3Y4YUTH NPUHIUI PAOOTHI JIA3€PHOTO JOIJIEPOBCKOTO AHEMOMETpPA H
M3MEpPEHNE CKOPOCTH OBICTPO IBIKYIIEHCS HUTH MO CMEIEHUIO YaCTOThI PaCCESHHOTO CBETA.

1.6. JlabopaTopHasi padora «OnbiT FOHra B HeCTAUMOHAPHBIX CHEKJ-MOJSAX, CHEKJI-
uHTephepomerpuax»

[lenp pabotbl: M3yueHne NMOHSTHI MPOCTPAHCTBEHHOW M BPEMEHHOW KOTE€PEHTHOCTH U
ONTHUKHU CNEKJIOB. O3HAaKOMUTBHCSA C TOHATHEM CIEKIOB M M3YYUTh MX OCHOBHBIE CBOMCTBA.
O3HAaKOMUTBCA C TIOHATHEM CIIEKJI-MHTEPPEPOMETPUU U C BO3MOKHOCTSIMH HCIOJIB30BaHUS
ONTUKUA CIIEKJIOB B  KOJIMYECTBEHHBIX H3MEPEHUAX cMmeuleHusa. lMcnonb3ys — cneki
MHTEP(PEPEHIINOHHBIN METO/1 ONPEEIIUTh CMEIIEHUE TECTOBOTO OOBEKTA.

2. Indpaknus ceera

2.1. JlabopaTopHas padora «/Audpaxuus ®@penens u @Ppaynropepar»

Llens paboTsl: u3ydyenue spiaeHus audpaxuuu Openens nu dpayHrodepa Ha pasIUUHBIX
oOwekTax. OnpeseneHue JJIMHbBI BOJHBI CBETA, INUPUHBI OJIMHOYHOM IIETN U PACCTOSTHUS MEXIY
JBYMS LIEJISIMHU.

2.2. JJabopaTopHas padora «H3yuenue nuppaxuun @paynrogepar»
Llens paboTel: u3ydeHue siineHHs audpaknun PpayHrodepa B mapajuieNbHBIX JTydax.
[TpoBepka BeinonHeHus npuHIuna baOune as pa3InyHbIX 0OBEKTOB.

2.3. JlabopatopHasi pabora «IIpeoOpa3oBanmue cneKkTpa MPOCTPAHCTBEHHBIX YacCTOT,
puabTpanus n3o0pakeHnin»

Llens paO®oThI: M3yueHHE SIBIEHHUS AU(PPAKIUK KOTEPEHTHOIO CBETa C HCIOJIb30BAaHUEM
npocTedmux audpakuroHHBIX onTHdeckux aneMeHToB (J03), mnpexacraBisiommx coOoi
OJTHOMEpHblE  WJIM  JBYMEpHBIE  aKCHAJIbHO-CUMMETpUYHBbIE  pemeTku. Habmonenue
npeoOpa3oBaHus CBETOBOM BOJHBI C HCIOJNb30BaHMEM MeTofa PDypbe-ONTHKH, H3MEpEeHHE
HEKOTOphIX Xapakrepuctuk JIOD. O3HaKOMHTBCS C Hambosiee pacHpOCTPaHEHHBIMU BUAAMHU
u3BJIeUeHUs HHGOpMAIK 00 UCCIeayeMbIX 00BEKTaX IMOCPEACTBOM aHAIIN3A UX U300paKEHUN —
¢bmibTpanus U300pakeHUi, CpPeACTBAMU KOTOPOM pelaroTcs 3afaydl yIydIIeHUs KadecTBa
Pa3sMBITBIX U 3alIyMJIEHHBIX N300pakeHUH, BU3yallu3allil CTPYKTYpPbI (pa30BbIX OOBEKTOB U T. 1.
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2.4. JlabopaTopHas padota «/{udpakuus cBeTa Ha yIbTPa3BYKOBBIX BOJHAX B )KMIKOCTI)

Ilenp  paGoThl: M3ydeHHe JUGPAKLIMKM  CBETa HA  YJIbTPAa3BYKOBBIX  BOJIHAX,
pPacIpoCTPaHSIOIIMXCA B KUIAKOCTH; U3MEPEHHUE JUIMHBI BOJIHBI U CKOPOCTH PaCIpOCTPAHECHUS
yIBTPa3BYKOBBIX BOJIH. HabmoneHne nudpakunu cBeta Ha yJabTpa3BYKOBBIX BOJIHAX B TBEPJIOM
tene B pesxxumax Pamana — Hara u bporra.

2.5. JIabopaTopHas padora «/IundpakumonHbie onTuYeCKUe 3JIeMeHTbI»

[lens paGoOTHI: 3HAKOMCTBO C MPOCTEHIIMMHU ONITUYECKUMHU 3JIEMEHTAMU, OCHOBAaHHBIMH Ha
ABJICHUM JAU(paKIUM CBeTa, HU3yYeHHE SBICHMUS JU(PPAKUUMU KOIepEeHTHOrO CBeTa ¢
UCTIOJIb30BAaHUEM  MPOCTEUIIMX  JU(PPAKIMOHHBIX  ONTHYeCKuX  3nmemMeHtoB  (10D),
NPECTaBIAIOIINX cOO0M 0THOMEPHbIE UM JBYMEPHbIE aKCUAIbHO-CUMMETPUYHBIEC PELIETKH.

2.6. JIabopaTopHas padora «M3yueHue (pa3oBoii AuPpaKkIMOHHOI pemeTKn»
Ilenp paGoThI: O3HAKOMUTBCA ¢ pabOTOHN CHEKTpalbHBIX NPUOOPOB Ha npumepe (azoBon
T(PPaKINOHHON PEIIETKH.

3. lHonsipuzauus cBeTa

3.1. JlagopaTopHasi padora «IlosyueHue u uccjieioBaHHe MOJISIPH30BAHHOTO CBETA)
Llenb paboTer: O3HAKOMIIEHUE CO CIIOCOOAMHU MOJTYYCHHUS CBETA C 33JJaHHBIM COCTOSHHEM
noJjrsipu3au U ¢ METOJaMH1 UCCIICAOBAHNA COCTOAHUA MTOJAPU3alIUi CBETOBOI'O ITy4YKa.

3.2. JlabopaTopHasi padota «McciaenoBanue siBJIeHU XpOMaTHIECKOH MOJISIPH3ATMID)
Llens paGoter: H3yuenue wuHTEp(HEpPEHUIUH MOISAPU30BAHHOTO CBETa W OIpEICIICHUE
OCHOBHBIX XapaKTePUCTUK UHTEPPEPEHLIUOHHO - MOJSPU3ALMOHHBIX CBETO(UIBTPOB.

3.3. Jladoparopuasi pa6ora «M3yuyeHHMe HABEIE€HHOHl ¥ €CTeCTBEHHOI ONTHYECKOIi
AKTHBHOCTI)

[lenp pabotel: M3MepeHne yaenbHOrO BpallleHHs IUIOCKOCTU MOJSpU3AlMM pacTBOpPaMU
caxapa HW3BECTHOM KOHUEHTpAallMd M OIpeAeNIeHUE MPOIEHTHOIO COJAEpKaHMS caxapa B
HccIeayeMoM pactBope. M3ydeHue 3aKOHOMEpPHOCTEW BpalleHUs IUIOCKOCTH MOJISpHU3alud B
MarHuTHOM mosie (3¢pdext Dapazest), B onpeneieHl: MOCTOSHHOW Bepae /uis Boabl, a Takke B
HN3MCPCHUN q)OpMBI, AMIUIMTYAbI UMITYJIbCa BHCITHETO MArHuTHOT'O ITOJISI OIITUYECKUM METOA0OM C
MCIIOJIb30BaHNUEM COBPEMEHHOM ITU(POBON TEXHUKH.

3.4. JlabopaTopHasi padoTa «A3yuyeHne NpU3MEeHHOT0 CIEKTPOMETPA»

[lenb pabGoOTHI: O3HAKOMHUTBCS C pabOTOM CHEKTpPalbHBIX NPUOOPOB Ha TpUMEpe

CIIEKTPOMETPA, OCHALICHHOTO IPU3MOM B KAUYECTBE JUCIIEPTUPYIOLIETO AIEMEHTA.

4. OnTHuka Ja3epos

4.1. JlaGopaTopHasi padora «MccienoBanue CneKTPaJbLHOI0 COCTABA U3JIYYEHHUS] TeJIMii-
HEOHOBOIO0 Jia3epa»

Ilens pabotel: 3HAKOMCTBO ¢ mpuHIMNOM paboTel He-Ne nazepa u u3MmepeHwme
CHEKTPANbHBIX MMapaMeTPOB €ro M3JIyYeHHUs, 3HAKOMCTBO C YCTPOHUCTBOM M XapaKTePUCTHKAMU
untepdepomerpa dadpu — Ilepo

4.2. JlabopaTtopHas padora «CrnekTpajibHble XapaKTePUCTHKH Ja3epa Ha Kpacurele ¢
MHOI03epKajJbHbIM pe3oHaTopom Padpu-Ilepo»

[lenp paboTsl: O3HaKOMJIEHHE C HPUHIMIIOM palOThHI ja3epa Ha KpacuTese, U3ydyeHHe
CHEKTPAJIBHOTO COCTaBa €ro M3JIy4EHHUs, ONpe/eleHue aOCOIIOTHOIO 3HAUYE€HUS MaKCHMyMa
JIMHUY T€HEPaLUK.

4.3. JlabopaTopHasi padoTa «['eHepanusi JJa3epHOro U3Iy4eHUs»

[lenb paboter: M3yueHune mporecca BOSHUKHOBEHUS TE€HEPAIUH JIA3ePHOTO M3ITYYCHHS Ha
npumepe Nd: YFG — na3epa ¢ UMITyJI5CHOM CBETOMOJHON HAKAYKOMH; ONpeIeICHHIE MTPEBBIIICHUS
CKOpPOCTH HAKa4YKu HaJ MTOPOTOBBIM 3HAYCHUCM C IMOMOMIIBKO YHUCICHHOI'O MOACIIUPOBAHUS,
u3MepeHre T00pOTHOCTH Ja3epHOro pe30oHaTopa



4.4. JladopaTopHasi padora «['eHepanusi ONTHYECKUX TAPMOHHMK»

Ilens paGotel: M3ydenue mporecca reneparuu BTopoi rapmonuku (I'BIY); M3mepenue
3apucuMoctd d(pdexruBHoctn B’ OT HHTEHCHMBHOCTH TEpBOH TapMOHMKH HW3IYYCHUS;
Onpeznenenue yriioBoi MUPHUHBI (PAa30BOr0 CHHXPOHU3MA B HEJTMHEHHOM KpHCTaJLIe.

CamocTosiTe/IbHas padoTa cTyaeHToB (6 4acoB)

[Tepeuens 3anstuii Ha CPC O0newm,
qac
[ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 6

5. IlepeuyeHb yueOHOI TUTEpPATYPHI.

1. SAxosneB B.U. Knaccuueckas snekrpoannamuka. HoBocubupcek: HI'Y, U.2., 2016 .

2. Memxos U.H., Yupukos b.B. Dnexkrpomarautaoe nose. Yacts 1. DnekTpuaecTBo U
MarHetusm. — M3n. 2-e, ucnp. u gon. — M.—Mxesck: HULL «PerynsipHas u xaotnueckas ...,
2014 r., 544 cTpaHULBI

3. Memkos 1.H., Yupukos b. B. DnekrpomarautHoe none. YacTs 2. 31eKTpOMarHuTHbBIE BOJTHBI
u ontuka. — W3m. 2-e, ucnp. m gom. — M.—MxkeBck: HULl «Perymspuas u ..., 2014 .,
416 cTpaHwuI

4 Myunoii H. 1O., IIpaktiueckoe BBenenne B pusuky iazepon, Hosocubupck, HI'Y, 2014 r.

5.Ps6ues N.W. ®uzuka nazepor: Hopocubupck, HI'Y, 2016 r.

6. Ilepeyenb y4eOHO-MeTOAMYECKHX MAaTEpPHAJIOB MO CaMOCTOATEJLHON padore
00y4aK MU XCS.

Jlj1 caMOoCTOSITENIbHOM paboThI CTYIEHTOB Ha caiiTe kKadeapbl 001el (U3UKU NpeCcTaBIECHbI
onucaHus 1a00paTOPHBIX PabOT C KPATKUM U3JI0KEHUEM TEOPUU M3ydaeMOro sIBICHUS, 3aJaHHs,
PEeKOMEHJALMM K BBHIIOJHEHHIO IIOCTABJIEHHBIX 3a/lad, KOHTPOJIbHbIE BOMPOCHI  JUIS
camonoaroToBKu. http://www.phys.nsu.ru/optics/labworks/

7. Tlepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «HTepHETY,
HEO0XOAUMBIX /I OCBOCHH S AUCHUIIIMHBI.

7.1 Pecypcnl cetn UHTEpHeT
Jls1s 0CBOGHHUS AMCLUILUINHBI UCTIONB3YIOTCS CIEIYIOIINE PECYPChI:
- 3JeKTpoHHas nHpopMaImoHHo-o0pazoBaTenbHas cpena HI'Y (O1OC);
- 00pa3oBaTesibHbIe HHTEPHET-TIOPTAJIBI;
- ”HPOPMAIIMOHHO-TEJIEKOMMYHHUKAITMOHHAs ceTh MIHTEpHET.

7.2 CoBpeMeHHbIe TpodecCHOHANbHBIE 0a3bI TaHHBIX
He ucnons3ytores.

8. Ilepeuyenr WHGPOPMANMOHHBIX TEXHOJIOTHil, MCMOJIb3yeMbIX MPH OCYILIECTBJIEHUH
00pa3oBaTeIbLHOIO NMpoLecca Mo AUCIUILIHHE.

8.1 IlepeyeHb mporpaMMHOro odecrneyeHust
Jns obecriedeHuss peanu3alldy JAUCHUIUIMHBI MCIONB3YETCS CTAaHAAPTHBIM KOMIUIEKT
nporpammuoro obecriedenus (I10), Bkmroyaromuii peryasipHo oOHoBIsieMoe uiieH3uoHHoe [10
Windows u MS Office.
Hcnonb3oBaHue cCHeNUATU3UPOBAHHOIO IPOrPaMMHOIO O0ecredyeHuss A H3y4eHHus
JTUCITUTUIMHBI HEe TpeOyeTcs.


http://www.phys.nsu.ru/optics/labworks/

8.2 UndopMaunoHHbIe CIPABOYHBIE CHCTEMbI
He ucnonb3yrores.

9. MarepuajibHO-TeXHHYECKAasI 0a3a, HeoOXoaAMMAas IS OCYIIEeCTBJICHUS
00pa3oBaTe/ILHOIO MPOIecca MO IMCUHUILIHHE.

Jns peanuzauuu quctumiinHel «[Ipaktukyma no Gpusndeckoi onTruke» UCIOIb3YIOTCS
CIeLUATbHbBIE TTOMEILICHHUS

1. JlaGoparopuu [Uisi TPOBEACHUS MPAKTUUYECKUX 3aHATUN, TEKYIIEro KOHTPOJIS,
IIPOMEKYTOUHOM aTTECTALUU.

2. Tlomemienust ans XpaHeHUS U NPOPUIAKTHUECKOTO OOCTy)KHMBaHUS Yy4eOHOTrO
000py1I0BaHUs.

YueOHble  1a0OpaTOpuM  YKOMILJIEKTOBAHbl  CHELMATU3UPOBAHHONM  MeOENnbl0 U
1abopaTOpHBIM 000PY/IOBAaHUEM JJisi OOECTEUECHHS] MPENOJaBaHMs JAUCHHUIUIMHBI, a Takke
TEXHUUYECKUMHU CPeJCTBaAMH OOydeHUs, CIy>KAIlUMHU I IpecTaBleHus yueOHol nndopmanuu
M0 TUCIUIUIMHE.

3. ITomemeHus aasi caMOCTOSITENBEHOM paboThl 00yUaIOIIUXCSl.

[Tomemienuss ajis caMOCTOATENbHONM pabOThl 00Y4YaIOIIUXCSl OCHAIIEHbl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOYeHHs K ceTu "MHTepHeT" u oOecriedeHueM J0CTyma B
JIEKTPOHHYIO WH(OPMAIMOHHO-00pa3oBaTenbHyo cpeay HI'Y.

MartepuanbHO-TEXHUYECKOE oOecrieueHrue o0pa3zoBaTeIbHOTO Mpolecca M0 TUCIUILUIUHE [T
00yJarouuxcsi U3 YKclia JUI ¢ OrPAaHUYECHHBIMU BO3MOKHOCTSIMH 37J0POBbSI OCYIIECTBIISIETCS
cormacHo «llopsiaky opraHuzanuMyd W OCYIIECTBICHUS O0pa30BaTEIbHOW JAEATEIHHOCTH 10
00pa3oBaTebHBIM TMpOTpaMMaM JIJIi WHBAJIUJIOB W JIUI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU
310poBbsi B HoBOCHOMPCKOM rocy1apCTBEHHOM YHHUBEPCUTETE.

10. OunenouHble cpeacTBa AJs NPOBeJeHHUS TEKYILIEro KOHTPOJISI W IPOMEKYTOYHOI
aTTecTalMu 10 M CUMILIMHE.

10.1 ITopsinox npoBeaeHNUs TEKYIIEr0o KOHTPOJISI H IPOMEKYTOYHOM aTTecTaliy 110
AUCHUILINHE

Texyuwyuii Konmponas ycnegaemocmu

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISAECTCS KOHTPOJEM IMOCCIICHUS 3aHSATHI
o0yyaromuMcsi, BBIIIOJIHEHHUsI JIaOOpaTOpHBIX paboOT U KypcoBod paboTel. B mpouecce
BBITNIOJTHEHUS TJa00PAaTOPHBIX pabOT OCYIIECTBISETCS MOCTOSHHBIM KOHTPOJIb MO X BBIIOJIHEHUIO.
[Ton HaGmroieHUeM IpenoaaBaTess 00yJarouuics OCyIIEeCTBISIET MOIIaroBoe CaMOCTOSTENIbHOE
BBIMIOJTHEHHE TOCJEI0BAaTEIbHOCTH 4YETKO C(HOPMYJIHMPOBAHHBIX 33JaHMUN, IMPEICTAaBICHHBIX B
onucaHuu JabopaTtopHoi paboTel. I[locre BBIMONHEHUS CTaHIAPTHBIX 3aJaHUl CTYAEHTY
IIPENoaBaTelieM MpeaaaraeTcsi MU3MEHHTh XOJ HM3MEPEHHH C LENbI0 IOJIY4YEHUs HaBBIKOB
UCTIOJIb30BaHUS AJIbTEPHATUBHBIX IMOJIXOAOB M JOMOJHHUTENbHON HH(pOpManuu o (puU3NIecKux
apreHusx. JlaboparopHble paboThl CAIOTCS IO MEPE MX BHIIIOJHEHUS MOCIEI0BATENbHO, B CBSI3U
C 9TUM, B Yy4eOHOH mporpamme AUCLUUIUIMHBI NPEAYCMOTPEHO BpeMs i CaMOCTOSTENbHOU
paboTel OOyyarolerocsi: Ha MOJATOTOBKY K cjade M OQOPMIICHHIO SKCIEpUMEHTAIbHBIX
pe3ysbTaTOB MO BBIOJHEHHOH paboTe B Buae oryera. BoimonHeHue gabopaTopHOil paboThI
OLICHMBAeTCA IMpernojaBareneM Mo NsaTHOauibHON 1mikane. [Ipu BBIOJIHEHWH KypCOBOW U
7a0opaTOpHbIX paboT oOyyaromuiics, MpH HEOOXOAUMOCTH, NOJIY4YaeT KOHCYJIbTALUIO Y
IIpenoaaBaTels.

Hpome.)fcymoquaﬂ ammecmauun



[IpomexxyTrounas arrecrauuss 1o AucHUIUIUHE «[IpakTHKyM 1O (DU3HYECKOM ONTHKE»
MPOBOAMTCS [0 UTOraM 3aBEpPLICHUS MPOrpaMMbl JUCHUILIMHBL B BUe TubdepeHIIpOBaHHOTO
3aueTa. [lonoxkuTenbHas OLEHKa 10 JUCLMILIMHE BBICTABIISETCS B TOM Clly4ae, €CIu 3asBJICHHAs
komneteHus OITK-5 chopmupoBana He HIKE TOPOTOBOTO YPOBHS.

BriBog 00 ypoBHE CPOPMHPOBAHHOCTH KOMIIETCHIMHA NPUHUMAETCS MPENOJaBaTeIeM.
[TonoxkurenpHasi OIEHKA CTABUTCS, KOTJa BCE KOMIETEHIIMM OCBOEHBI HE HMXKE MOPOrOBOTO
ypoBHA. OILIEHKH «OTJIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIBHO» O3HAUYAIOT YCIIEHIHOE
MPOXOXKACHUE MPOMEKYTOUHOM aTTecTaluu. BolmoiHeHHbIe pabOThl JOKHBI OXBAaThIBATH BCE
pasfensl TUCHMIUIMHBI, M3 KOTOPBIX OOYYaIOUIUIiCS MOJDKEH BBIMOJHUTH A0 8§ paboT 1o
HA3HAYCHUIO MPeroiaBaTers.

Jlist  OlleHWBaHUS BBIMIOJIHEHUS OOYYarOIIMMCS JIaDOpaTOPHBIX pPabOT HUCHOIB3yeTCs
"maTubasIbHas " IIKaa:

«OTJIMYHOY - BBITIOJIHEHO U CJIaHO HE MeHee 9 1abopaTopHBIX paboT B TEUECHHE CEMECTPA, U3 HUX
He MeHee 60% Ha oneHky "ornnuHo" 1 40% Ha oueHKy "Xxopomro" (00muii 6an He menee 41);

«XOPOIIIOY - BRIMOJIHEHO M C/IaHO HE MeHee 8 1abopaTOpHBIX padOT B TEUCHUE CEMECTpa, U3 HUX
He meree 90% Ha oueHKy "oTimuHO" U "Xopomo" (o0muii 6an He menee 32);

«YIOBJIETBOPUTEIHHOY - BBITIOJHEHO U CIAHO HE MEHee 7 TabopaTOpHBIX padOT B TCUCHHE
cemecTpa, u3 HuX He MeHee 70% Ha MOJOKUTENbHYIO OIIeHKY (00mIuii 0an He meHee 23);

«HEYIIOBIICTBOPUTEIHHOY - BHIIIOJHEHO M CaHO MeHee 7 1ab0opaTOpPHBIX padoT B TCUCHHE
ceMecTpa.

Brimonnenue nabopatopHbix paboT TpedyeT peanbHol MPaKTHUECKON paboThl CTYICHTOB Ha
YCTaHOBKAX, TO3TOMY MPHU MPOBEACHUU TPOMEKYTOUHON aTTECTAIIMN YUYUTHIBACTCS TTOKA3aTeNn
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIerocs:

- CTYJIEHTY, IPOIMYCTUBIIEMY 0€3 YBaXKUTEIbHOU MPUUMHBI 4 1 OoJiee 3aHATHIl, MaKCUMAaIIbHO
BO3MO>KHasl OIICHKA CHIKAeTCsl Ha OJAMH Oaul;

- CTYJIEHTY, IPOMyCTUBIIEMY 0€3 YBaXKUTEIHHOW MPUUUHEI § 1 OoJiee 3aHATHIl, MaKCUMAaIIbHO
BO3MO>KHAsl OIICHKA CHIIKAeTCs Ha JiBa Oaslia;

- CTYJIEHT, IPOMYCTUBIINK 6e3 yBakuTenbHOU npuuuHsbl 10 u Oonee 3aHATHH, MaKCUMAJIbHO
BO3MOYHasl OIICHKA CHIDKAeTCs Ha TpH Oasuia.

KypcoBas pabora nomkHa ObITH BBINOJHEHA B CPOKH, YCTAHOBJIEHHBIE IUIAHOM DPaOOTHI
kadeapel. OpopmiieHre KypcoBoil paboThl JOKHO COOTBETCTBOBAThH llonokeHuio o mopsiike
BBIMIOJTHEHUS] KYPCOBBIX pPa0OT, NPUHATOM Ha 3acelaHud Y4YEHOro coBeTa (U3NUYECKOTO
dakynbrera 19.11.2015 r. CobntoeHre 3THX MpaBUI SBISETCS 00sA3aTENbHBIM, W BIHMSIET Ha
UTOTOBYIO OIICHKY.

3ammTa U OLEHUBAHHWE KYpPCOBOW paboOTHI MPOBOAUTCS corniacHo I.i. 7-8 IlonoxkeHus o
MOPSJIKE BBIMOJHEHUS KYPCOBBIX pa0oT. [{j1s olieHBaHMs BHIOJIHEHUS 00yYaroMMcs KypcoBOM
paboThl ncnomb3yercs "naTHOaNIbHag" MIKaia.

®  OTJIUYHO» - pabOTa BHITIOJIHEHA B COOTBETCTBUU C YTBEPKJICHHBIM TUIAHOM, ITOJTHOCTHIO
PacKphITO COJACpNKAHWE KaXJIOTO BOMpOca, CHOPMYITHpPOBAHBI apryMEHTHPOBAHHBIC
BBIBOJBI 1O Teme paboTel. OdopmieHne paboThl COOTBETCTBYET MPEAbSBISIEMBIM
TpeboBaHusM. [Ipu 3amure paboThl 00yJaronUiics CBOOOTHO BJAJCET MAaTEpUATIOM H
OTBEYAET Ha BOIPOCHI;

®  «XOpomio» - paboTa BHITIOJIHEHA B COOTBETCTBHH C YTBEPIKACHHBIM IIJIAHOM, TIOJTHOCTHIO
PacKpBITO COACpNKAHME KAXKIOTO BOMpOca, CcHOpMyITHpOBaHBI apryMEHTHPOBAHHBIC
BBIBOJIBI TIO TeMe paboThl. HesHaunTensHble 3amedanusi K ohopmiieHuo padoTsl. [Ipu
3antuTe paboThl 00yJarOIIUIACS BIIQJCET MaTEPHUaIoM, HO OTBEUAET HE Ha BCE BOIIPOCHI
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®  «YIOBJIETBOPUTEIHHOY» - pa0OTa BBHIIIOJIHEHA B COOTBETCTBUH C YTBEPKICHHBIM ILIAHOM,
HO HE TIOJTHOCTBIO PACKPBITO COAEPIKaHUE KaXKIOTO BOIPOCA, HEUETKO C(HOPMYITUPOBAHBI
BBIBOJIBI 10 Teme paboTel. ['pyObie HemocTaTku B odopmiienun pabotel. [Ipu 3ammure
paboThI 0Oy4aroLIHiics C1abo BiIaJeeT MaTepHalioM, OTBEYAET HE HA BCE BOTIPOCHI,

®  (HCYIOBIIETBOPUTEIHHOY» - PabOTa BEHIMIOJHEHA HE B COOTBETCTBHU C YTBEPKICHHBIM
TJTAHOM, HE PACKPBITO COJIEPKaHUE KaXKIOT0 BOMPOCa, HE CPOPMYITUPOBAHBI BBIBOBI 10
Teme pabotel. ['pyOble Hemoctatku B odopmiieHHH paboTel. Ilpm 3ammure paboThI
o0y4JaroIuiicst He BIaJieeT MaTepHaIoM, He OTBEYAaeT Ha BOIPOCHI.

CooTBeTCTBHE HHAUKATOPOB ! PE3YyJIbTATOB OCBOCHUA NTUCHUIIJIHHDBI

Tabauua 10.1

Nuauxarop Pe3yabTaT 00y4yeHus no gucuuivinie | OueHo4yHble cpecTBa
OIIK-5.3. 3HaTh OCHOBBI (PU3UYECKON (BOJIHOBOK)
CaMocTosATenbHO ONTHUKH, METOAWKH uccienoBanus B | JlabopartopHbie
OCBauBaEeT HOBBIE obmact (GU3NYECKO W KBAHTOBOH | pabOTHI, KypcoBas
TEOPETUYECKHUE, B TOM ONTUKH, (PU3UYECKHE XapaKTepUCTUKHU | paboTa,
YHcie MAaTeMAaTHYeCKUEe, | YCTPOMCTB W HPUHOUIBI  PabOTHI | AuQPepeHIIMPOBAHHBIN
METO/IbI UCCIIEeIOBAaHUMN COBPEMEHHBIX (PU3MYECKUX YCTaHOBOK U | 3a4erT.

000pyIOBaHUS.
OIIK - 5.2. [Ipumensier | YMeTh IOJIb30BaThCs COBPEMEHHBIMU
OCHOBHBIE [IPHEMBI, MeTonamMu  0o0paboTKM, aHaiM3a W
BO3MOKHOCTH M IIpaBWJIa | CHHTe3a (U3NYECKOH WHPOpMaluu B
paboTHI CO CTAaHIAPTHBIM | U30paHHOMN obnactu (bU3UIECKUX
U CTIEIUAIN3UPOBAHHBIM | UCCIIEAOBAHUM, TPAMOTHO ¥ KPUTHIECKU
000pyI0BaHUEM IIPH noo0paTh TeopeTHYecKyto Mojenb K | JlabopartopHble
pereHnH HAOJIOAaeMBbIM  SIBJICHUSIM, PAcCCUUTATh | PabOTHI, KypcoBas
npo¢ecCHOHATBHBIX OCHOBHbIE  BEIMYMHBI W  OMMUOKH | paboTa,
3aJa4, B TOM YHCIIe U3MEpPEeHUu B TMpolecce BbIMOIHEHUS | AuddepeHInpoBaHHbIN
M3MEPUTEIBHO- nabopaTOpHBIX paboT; YMETh POBOIUTH | 3a4eT.
AHATUTUYECKOU U Hay4HbIE (mabopatopHbIe)
TEXHOJIOTUIECKOH HKCIIEPUMEHTEI, CBSI3aHHBIE C N3yYSCHHEM
anmnaparypou. ONTUYECKUX METOJOB M  SIBJICHUH,

OCHOBHBIMH TPHHIMIIAMH U METOJaMHU

00pabOTKH Pe3yJIbTaTOB U3MEPEHUH.

10.2 OnucaHue KpUTePpHEB M IIKAJ OUEHUBAHUS WHIAMKATOPOB JOCTHKEHUSA

pe3yJbTaToB 00yuenus no gucuuiinne «Ipaktukym no ¢pusuveckoii onTuKe».
Tabmuma 10.2

[Tnanupyemsie YpoBeHb 0CBOEHMSI KOMIETEHIUH
pe3yIbTaTHI
o0y4eHus
i Kpurepuu
(mokazarenu . N N
OCTIKEHHS OLICHUBAHM He IToporossrit ba3zosnlii IIponBuHyTHII
pe3yIbTaToB chopmMupoBaH YpOBEHb YPOBEHB YpOBEHb
3aJJaHHOTO
00y4eHHS (0 6ayoB) (3 6amna) (4 6anna) (5 6ayoB)
YPOBHS
OCBOEHHS
KOMITETCHITHI)
1 2 3 4 5 6
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OLIUOKH.

YpoBeHb Hemonctpupyer YpoBeHb 3HaHUN YpoBeHb 3HaHMIA
3HAHWUH HIXKE o01ue 3HaHUS COOTBETCTBYET COOTBETCTBYET
MHHHMAIBHBIX 0a30BBIX MMOHATHH | MpOTpaMme Tporpamme
TpeOOBaHMIA. 1o MOATOTOBKH TI0 MIOJATOTOBKH II0
NmeroT MecTo TemMaMm/pasfeniaM | TeMam/paszenam TeMam/pazzenam
osHora rpy0bIe JVCIUTIIHHBL. JCIIUTIINHBL JVCIUIIIHHBL.
OIK 5.3 — OIITNOKH. JHormyckaercst Jormyckaercs CBobonmHO 1
3HAYUTEIBHOE HECKOJIBKO apryMEHTHPOBaHH
KOJINYECTBO HerpyObIx/ 0 OTBEYAeT Ha
HerpyobIxX HECYIECTBEHHBIX JIOTIOJTHUTENbHBIE
OLIHOOK. ommubok. He BOIIPOCHL.
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI.
OTtcyTcTBHE IIponemoncrpupo | Ilpogemonctpupos | IIponemonctpupo
MHUHHAMAJbHBIX BaHBI YaCTUYHO aHbBI BCE OCHOBHBIC | BaHBI BCE
YMEHUH. OCHOBHBIE yMmeHus. Pemens OCHOBHBIC
Hanmue He ymeer yMeHus. PereHsl | Bce OCHOBHBIC yMmeHus. Perenst
OIK 5.2 yMenHuii pemartb THUIIOBBIC 33a7a4M. | 3a/aHHSA C BCE OCHOBHBIE
CTaHJapTHbIE JomymeHst HErpyOBIMH 3aJaHus B
3anayn. Umetotr | HerpyObie OIMOKaMU WK C MOJTHOM 00beMe
MECTO TrpyObie OILITHOKH. HEZ0YETaMH. 0e3 Helo4eTOB U

OLIUOOK.

10.3 TunoBbie KOHTPOJIbHBIE 32JaHUSI U MATEPHAJIbI, HEOOX0IMMbIe /I OLeHKH
pe3yJibTaToB 00y4eHHus

KoHTpoJibHBIE BONPOCHI K J1a00pATOPHBIM Pad0oTaM NPAKTHKYMA U CO/IePKaHHeE 0TYETOB,
Heo0X0AUMbIe [IJIsl OIIeHKHU Pe3y/IbTATOB 00y4eHH sl

1. UaTepdepennus cBera

1.1.

JlabopaTopHasi pabora

CIIEKTPOCKOIMUM».

«uTepdepeHuus ABYX BOJIH,

METOAbI

Dypbe

1. Kak Biausiet nudpaxius cBeta Ha mensx S1, S2 B yCIoBHIX peaibHOTO SKCIIEPUMEHTA Ha
WHTEHCUBHOCTh UHTEP(EPEHIIMOHHON KapTUHBI?

2. IloueMy npu yBETUYEHUM LIMPUHBI (IPOTSKEHHOCTH) MEPBUYHOIO UCTOYHHUKA CBETA S
UHTEpEPEHIIMOHHBIE IT0JIOCHI CTAHOBATCS MEHEE YETKUMU?

3. Kakoit Bus uMer0T HHTEp(PEPEHIIMOHHBIE TTOJIOCHI B TUIOCKOCTAX, HOpMAJIbHBIX K S1S2, B
ombiTe MecnuHa (MOJIOBUHKU Pa3pe3aHHOMN JIMH3bI CMEIEHbI BJIOJIb OCH)?

1.2. JlabopaTopHnas padora «Koabua Herorona»

1. IToyemy B ombITax ¢ TOHKUMH IJIACTUHKAMH HHTEP(EPEHIIMOHHBIE TOJOCHl XOPOILIO
BUJIHBI B OTPAKEHHOM CBETE U IPH UCIIOJIb30BAHUU MTPOTSKEHHOIO HCTOYHUKA Oenoro csera?
2. Yto Oyzaer HaOIr0AATHCS B OTPAXKEHHOM CBETE B LIEHTPE MHTEPPEPEHIIMOHHOMN KapTHHBI

Y TIOYEMY, €CJIM B OIbITe Ha puc. 15 N1 =15, N2 =1,6;an3 =1,7?

3. Kakum O6p8.30M JJIMHa KOTCPpCHTHOCTU CBA3aHA C MOHOXPOMATHYHOCTBIO cBera?

1.3. JIaGopaTopHas padora «M3ydyenne unrepdepomerpa ®adpu-Ilepo, usmepenue
MOKA3aTeJIsl NPeJTOMJICHUS] BO3AYXa»

1. Hanmumute ypaBHEHHS COCTOSIHUS JIJIsi aHU30TPOIHON cpeapl. KakuM MareMaTndeckum
00BEKTOM OIpeNiessieTcsl B 9TOM cydae TUAJIEKTpUYecKas MPOHHUIIAeMOCTh cpebl? Kak u3 Hee
ONpPEIETUTh NTOKA3aTelb PEIOMIICHUA?

2. MoxeT nu OBITh TTOKa3aTeNlbh MPETOMIICHUSI MEHbIe eNUHUIbI? Kak COOTHOCUTCS TpH
3TOM (ha3oBasi CKOPOCTh CBETA B CPEZIe CO CKOPOCThIO CBETA B BaKkyyme?
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3. MoxeT 1M CKOpPOCTb PAacCIpOCTPAHEHUS CBETOBOW BOJHBI B CpEAE 3aBHCETh OT €¢
nossipu3anuu’? OOBSICHUTH ATO € MO3UIMA MUKPOCKOITMYECcKoi Teopuu JIopeHria.

1.4. Jlaboparopnass padora «MHTepdepeHnusi oT ABYX He3aBHCHMbIX MCTOYHHUKOB
cBeTa. OCHOBBI METOI0B ONITUYECKOI HHTEep(phepoMeTPUn»

1. BeinumuTe OCHOBHOE HWHTEPPEPEHIIMOHHOE COOTHOIICHHE HMHTEPPEPEHIMU JBYX
MOHOXPOMAaTHYECKUX BOJH B OOLIEM cillyyae, C Y4eTOM BPEMEHHU SKCIO3MLMU (BpEMEHU
MHTETPUPOBAHUS).

2.Yt0 Takoe BpeMs KOIepeHTHOCTU. JIOKakuTe BO3MOXKHOCTb  pEruCTpalnuu
uHTEepEPEHINH IBYX BOJIH, 00Opa30BaHHBIX OT Pa3HBIX HCTOUHUKOB CBETA.

3. Kakue ycnoBus He0OXOAMMO BBINOJIHUTG AJIs1 00€CII€YeHNs] BOZMOKHOCTU PETUCTpaIU
uHTEepEPEHINH ABYX BOJIH, 00OpAa30BaHHBIX OT Pa3HBIX HCTOUHHUKOB CBETA.

1.5. JlabopaTopHasi padora «JIazepHblil 101JIEPOBCKUIT H3MEPUTEIb CKOPOCTH»

1. O6bsicauTe npuHIUT padoTs! uddepennnansHoi cxemsl JIJIA.

2.3aBUCUT JIM YacTOTa JOIUIEPOBCKOIO CUTHata B Ju(QepeHIraIbHOl cXeMe OT
HalpaBJieHUs1 HaOJI0AeHU?

3. MOXHO 1M ¢ MOMOIIBIO CXEMbI, MCIIOJIb3YeMON B JaHHOM paboTe, U3MEpSTh BEKTOP
CKOpOCTH?

4. Yem onpezensieTcs NpocTpaHCTBEHHOE pasperenue JIJIA?

5. Uem ompenensieTcst Yucio HHTEP(PEPEHIIMOHHBIX TI0JIOC B U3MEPEHUSAX ?

1.6. JIaGopaTopHas padora «OnbiT FOHra B HeCTAMOHAPHBIX CIEKJI-MOJSAX, CIEeKJI-
uHTepdepomMeTpusx>

1. Yro Takoe BpeMEHHAas U MPOCTPAHCTBEHHAsl KOT€PEeHTHOCTh? [liMHA KOT€peHTHOCTH U
KaK OHa COOTHOCHUTCS C IPOCTPAHCTBEHHOM KOI€PEHTHOCTBIO.

3. Yto Takoe cnekibl? OT 4ero 3aBUCUT MX pPa3Mep M KaKyro CBA3b OH HMEET C MacIITaboM
POCTPAHCTBEHHOMN KOT€PEHTHOCTH?

4. Bo3MOXKHa T perucTpanus HHTepQeporpaMm ot IByX HE3aBUCUMBIX UCTOUHUKOB cBeTa?
Ecnn na, oObsicHUTE Ha KauyeCTBEHHOM YpOBHE, 4TO ISl 3Toro HeoOxomumo. Ecnu Her, TO
nouemy?

5. YTo Takoe KBa3UTEIJIOBON HCTOYHUK CBETAa U 3a4€M OH HYKEH?

6. UeMy paBHO BpeMsi KOTEPEHTHOCTU B MOJIENIM KBa3UTEIUIOBOIO UICTOYHMKA CBETa?

7. KakoBa nmpupo/ia CiekJIoB B IPOCTPAHCTBE MPEAMETOB, B MPOCTPAHCTBE N300paKeHUIN?

8. Kak n3MeHHTCS CIIeKJ KapTUHA, €CIIU JIJIMHY BOJIHBI CBeTa U3MEHUTh Ha dA?

9. OumMTe Ka4eCTBEHHO HW3MEHEHHS KapTHUHBI CIIEKJIOB TIPU YBEIWYCHHH IIHUPHUHBI
CIIEKTpa U3JIy4E€HHUsI NCTOYHUKA.

2. u¢ppakuus cBera
2.1. JIadopaTtopHas padora «/{udpaxkuusa @penens n Ppaynrodepar»

1. B uem 3axmouaercs puznueckas CyuHocTh npuHuumna ['roifrenca — @penens?

2. KakoBbl ycioBusi npuMeHUMOCTH Tpubmmkenus Openens?

3. O0BsicHUTE W3MEHEHHE WHTEHCHBHOCTH B IIEHTpE KapTHHBI nudpakumn Dpenens Ha
I NMPU U3MEHEHUU PACCTOSHUS /10 TUIOCKOCTH HaONIO/IeHUs (M3MEHEHUH LIMPHUHBI IIEIH) C
noMouipto crnupanu KopHro.

4. KakoBsl ycnoBus HaOmoaeHus nudpakunn @paynropepa? Kak ux MoKHO peaan3oBarthb
MIPaKTHYECKU?

5.B kakux ciydasx LenecooOpazHO MPOBOJIUTH H3MEPEHUs pa3MepoB OOBEKTOB
JU(PPaKLIHOHHBIM METOAOM?

6. KakoB KadecTBEHHBI BHJ paclpelesieHUs] HMHTEHCHUBHOCTH TpPH  JTU(PPAKIUU
®payHrogepa Ha AByX LIEIAX, €CIIU PACCTOAHUE Mex Ay wwensMu D B 1Ba paza 6osble MUPHUHBI
meneit d?
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2.2. JlabopaTopHasi padora «3yuenne nuppaxunu @paynrodepar»

1. Kaxoss! ycnoBus Habmoaenus qudpakuun Opaynrodepa? Kak ux MOKHO peanu3oBaTh
IIPAKTUYECKU?

2.B kakux ciydasx LenecooOpa3HO IPOBOIUTH H3MEPEHUS pPa3MEpOB OOBEKTOB
TU(PPaKIUOHHBIM METOAOM?

3. Kak ucnons3ys npunnun «babune» u3smMepuTh TOJIKUHY HUTH?

4. Kak OICHUTh OTHOCUTEIIbHYIO IIUPUHY IMPO3PAUYHBIX M HEMPO3pauHBbIX YYaCTKOB
peueTku?

2.3. JlabopaTopHas pa6ora «IIpeodpa3oBanue cneKTpa MPOCTPAHCTBEHHBIX YaCTOT,
puabTpanus n3o0pakeHni»

1. KakoBbl orpaHuyeHHs Ha KOTEPEHTHOCTh MCTOYHHMKA CBETa B Ipoleccope oOpaboTKu
N300paKCHHI?
2. [IpenoxuTe SKCIIEPUMEHTHI C ONTHYESCKIMH MPOIIeCCOpaMu 00pabOTKH N300paKeHHH.

2.4. JladoparopHasi padora «/udpakuus cBeTa Ha YJIbTPa3BYKOBbIX BOJIHAX B
KHJIKOCTH

1. I3menutcs nu audpakioHHas KapTHUHA, €CIM B slUeHKe BO3HHUKHET CTOsiuas BOJHA?

2. Kaxoii pexxum nudpakinuy CBeTa Ha yIbTPa3BYKOBBIX BOJHAX PEATU3YETCS B ONBITE?

3. [ToueMy npu MOBOPOTE STYEUKH KOTUYECTBO HAOIIOJAEMBIX MOPSIAKOB YMEHbBIIIAETCS?

4. CyiiecTByeT JId BEpXHUM Mpees Juana3oHa 4acTOT aKyCTUYECKHX KOJIeOaHHi, Koraa
BO3MOKEH pexxuM bparra? Ecnu na, To yemy oH paBeH Juis naHHOM yctaHoBku? llokasarens
npenomiieHus crexna TO7 npuHsATh paBHbIM 1,5.

5. [louemy mpu moBopoTe siueliku, padortaromieil B pexxume Pamana — Hata, uamensercs
TU(paKIMOHHAS KapTHHA, @ KOJMYECTBO TOPSIIKOB YMEHBIIIAETCS?

6. Kak uzmensiercs audpaxiionHasi KapTHHA IPU OBOPOTE STYEHKH BOKPYT BEPTUKATIBLHON
OCH B [IEPEXOIHOM pexUMe?

7. OOBSICHUTB NTOCIIEI0BATEIbHOE MOSIBIIEHUE ABYX OJMKOB B pexkxuMe bparra npu nosopore
MOAYJATOPA BOKPYT BEPTUKAJIBbHON OCH.

2.5. JIabopaTopHasi padora «/[udpakumoHHbIe ONTHYECKHE ITEMEHTbD)

1. Kakue JIOD natot Haubosiee BEICOKYIO JUGPAKIIMOHHYIO () PEeKTUBHOCTH?

2.Kak Oynmer BeIMIsAeTh Mpoduis KUHOPOPMHOM OTPULIATENHHON IHIMHAPUYECKOM
JIUH3BI?

3. Kak ans akcukona no qudpakiiuoHHON KapTHHE MOXKHO YOeIUThCS B HECUMMETPUIHOCTH
¢dbopMbI mTpHxa?

2.6. JIadopaTopHasi padora «3yuenne ¢pa3oBoil IMPPAKINOHHON pelIeTKH»

1. ®opmymna uist pazpeniaromnieii CrrocoOOHOCTH PEIIeTKH ObliIa TIOJTydeHa B TPEITOI0KEHNH,
YTO IIMpPUHA CHEKTPaJIbHON JMHUM OOyCiOBIeHa Tonbko audpaxnuei. Kakosa momkHa ObITH
HIMPUHA IIETN KOJUTMMATOPa, YTOOBI BBIOJIHUTD 3TO yCIOBHE?

2. Oka3piBaeT M TU(paKkIMOHHAs peleTka noispusyomee aeicrsue? Eciu na, To, Kak
MO>KHO 3TO MPOBEPUTH?

3. KakoB MHUHMMaJbHBIN NEPUOJA PEIIETKH A paObOThl C M3IyY€HUEM, UMEIOIIUM UIUHY
BOJIHBI A.?

3. [Moasipuzanus cBera
3.1. JIaboparopHas padora «IlosryueHue u uccjie[0BaHue MOJAPU30BAHHOIO CBETA»

1. OOBIKHOBEHHBIM WU HEOOBIKHOBEHHBIM SIBJISICTCS JIYY, PACIPOCTPAHSIOUIUIICS BIONb
ONTHUYECKON OCH OJTHOOCHOT'O KpucTasia?

2. Moxer i ObITh TOJTHOCTHIO TOJSPU30BAHHBIM CBET, OTPAKEHHBIH OT MOBEPXHOCTHU
BOJIEI?
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3. Kak nomy4uutb npaso- u 1€6o- NOISIPU30BAHHBIN CBET IPU MOMOILM OJHOW M TOW Ke
(ba30BOI MIIACTUHKU

3.2. JlaboparopHas padora «HcciegqoBanue siBJleHHid XPOMATHYECKO MOJISAPU3ALNID)

1. Bo3moskHa 11 uHTEphEpEHITUS OPTOrOHAIILHO TOJISIPU30BAHHBIX JIYUCH?

2. Tlouemy Tpu OCBELICHUU OCJBIM CBETOM KPUCTAILTUYECKOW TUIACTUHKH, IMOMEIICHHOM
MEXAY MOJISIPU3aTOPOM U aHAIU3ATOPOM, I10JI€ 3pEHUSI OKa3bIBAETCS OKPALLIECHHBIM?

3. Kak m3menutcs QyHkums npomyckanus ¢uiabTpa JIMo mpu mepexone OT BapuaHTa ¢
napajuieIbHbIMU HOJSPOUIAMH K BAPUAHTY € MTONAPHO CKPELIEHHBIMU?

3.3. JlabopaTtopHasi padora «/3yueHue HaBeleHHOH U €CTECTBEHHOH ONTHU4YECKOM
AKTHBHOCTI

1. Yem oTiinuaercs caxapuMeTp OT HoJisipuMeTpa’?

2. KakoBa npupoa HupKyaspHOro (KpyroBoro) AByi1y4enpeaoMacHus?

3. 3aBUCHT JIU YTOJI MOBOPOTA IIOCKOCTHU TOJIIPU3AINH OT HAMPABJICHHS PACIPOCTPAHCHUS
CBETa B ONTHYECKHU aKTUBHOM BelecTBe? Hampumep, U3MEHUTCS U 3TOT yroil Mpyu U3MEHEHUHU
HaIlpaBJIEHUs PaCIPOCTPaHEHUs HA TPOTUBOIIOJIOKHOE?

4.KakuM 3aKOHOMEPHOCTSM MOIYMHSIETCSI MArHUTHOE BPAIICHHE TUIOCKOCTH MOJIIpU3aLin?

5. UeM 00yCIIOBJICHO HAMPABJICHUE BPAIICHUS IIJIOCKOCTH TOJISpH3AIAH?

6. Kakue BeliecTBa sIBJISIIOTCS MAarHUTOAKTUBHBIMU?

3.4. JlabopatopHasi pabora «3yuyeHue Nnpu3MeHHOI0 CIIEKTPOMETPA»

1. Yro takoe rpagyupoBKa cieKTpoMeTpa’?

2. Kax uccnenoBath 3aBUCUMOCTh HHCTPYMEHTAIBHOTO KOHTYPa OT pa3Mepa mienu?

3. Beluucnenue u u3mepeHue IMHEHHON AUCTIEPCUU

4. Kak BBIYMCIUTH TEOPETUYECKYI0 M PEATbHYI0 pa3pelialollyl0  CIOCOOHOCTb
cnekrpomerpa’?

4. OnTuka jJa3epoB

4.1. JlaGoparopnasa padora «McciaenoBanue CHEKTPAIbHOIO COCTaBa H3JIy4YeHHUS
reJInii-HeOHOBOI0 J1a3epa

1. Kakue XapakTepUCTUKM JIa3€pHOTO M3IY4YEeHUs OOYCIOBIEHBI MPOJOJIBHBIMH U
MOTEepEeYHBIMU MOJAMU?

2. JlnvHa BONHBI W3mydeHus nazepa A = 0,63 Mk, nnuHa pezoHaropa 1 M. Ouenure
paccTosiHUE MEX]y NPOI0JIbHBIMU MOJIaMH B JIUTMHAX BOJIH.

3. Kak Bnustor mnapamerpsl unTeppepomerpa @®abpu — Ilepo (paccrosiHHe MexIy
IUIACTUHAMU, KO3 PUIIMEHT OTpakeHUsI 3epKaJl), JUIMHA BOJIHBI U3JIyYE€HHUS Ha €T0 CIIEKTpabHbIE
XapakTepUCTHKH (00JacTh CBOOOAHON AMCIIEPCUH, Pa3pEIAIONIYI0 CUITY, YIVIOBYIO M JIMHEHHYIO
Jucriepcuto)?

4. Mexny mactuHamu nHTeppepomerpa @adbpu — [lepo momecTunn HeMpo3pauHbli KpaH,
KOTOPBIN 3aKpbIBAET MOJIOBUHY UX NOBEPXHOCTH. UTO OyA€T BUIHO B MJIOCKOCTU HAOIIOACHUS?

4.2. JlabopaTopHasi padora «CneKTpajbHbIe XapaKTePUCTHKH JIa3epa Ha KpacuTeJe ¢
MHOI03epKajJbHbIM pe3oHaTopom ®adpu-Ilepo»

1. Yem ompenensercs: CBOMCTBa Ja3epoB Ha Kpacutene?

2. OOBsACHUTH NPHUHIUTT paboTHI pe3oHaTopa adcpu—Ilepo.

3.Kak BBUICHUTH COCTOSIHME TOJSIpU3AIMM  W3IydeHHs Ja3epa Ha KpacHuTere.
DKCHepUMEHTAIbHO OIPENIEINTh, OT KaKuX (pu3ndeckux (GakTopoB ATO COCTOSIHUE 3aBUCHT.

2. IlpoBepuTbh BO3MOKHOCTH JIOTIOJIHUTENBHON CENIEKIUU MPOAOJIBHBIX MO M3JITy4eHUs
Ja3epa Ha KpacHuTelle, HCIOMb3ysk METO TOHKOTO IOTJIOIIAOIIETO CIIOS

3. Bblunciauth BenuuMHYy A B JIBYX KpalHUX TOYKaX BHYTPEHHEro 0O0beMa KIOBETHI IO
TOPU30HTAIIN U 110 BEPTUKAJIN.
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4.3. JJabopaTopHas padora «I'eHepanus Jia3epHOro U3/1y4eHHsD)

1. Bo ckonbKO pa3 UMITYJIbCHAsI MOIHOCTh B IIEPBOM IHMKE BbIIIE MOIIIHOCTH HENPEPHIBHON
reHepanuu?

2. OOBSICHUTE CMBICI IIOHATHSL «ITIOPOTOBasi CKOPOCTh HAKAUKH»

3. Bo ckonbKo pa3 u3MepeHHasi CKOPOCTh HaKaYKH MPEBOCXOAUT ITOPOTOBYIO?

4.4. JlabopaTtopHas padora «I['eHepanusi ONTHYECKUX FTAPMOHHUK)

1. Yro takoe (a30Bblii U YIIIOBOH CHHXPOHHU3M?

2. Kak obecnieunBaercs ycinoBue (a3oBOro CHHXpOHHU3Ma B JlabopaTopHOU padbore?

3. Kakue ¢pakTopsl IpUBOJAT K MAJCHUIO MOITHOCTH BTOPOIl TApMOHHUKH.

4. Kak 3aBUCHUT KOO(QQPHUIIMEHT HEIMHEWHOro mnpeoOpa3oBaHUsl OT MOJSPHU3ALUU U OT
HMIMPHUHBI CTIEKTPA U3TYYCHUS MOIYIIPOBOAHUKOBOTO Jla3epa.

IIpumepHbIe TeMBI KYpCOBBIX padoT

1. UccnenoBanue BakyyMHOro BosiHOBoiHOro CBY -okHa B pekuMme cTosueil BOJIHBI.

2. UccnenoBanue JIUMGOLUTOB KPOBHU YEIOBEKAa C IIOMOIIBIO, CKAaHUPYIOLIEH HNPOTOYHOMN
LUTOMETPHH.

3. UccnenoBanue  cuUHTEeTHYECKUX  (ocoiaMmuaoB  METOAOM  MHUKPOCIEKTPOCKOIMHUU
KOMOWHAIIMOHHOTO PACCEsIHUS CBETA.

4. M3mepeHue MocTOSIHHOM cBOOOIHOTrO MaieHUsI HHTEP()EPOMETPUUECKUM METO/I0M.

5. Coopka u uccienoanre nareppepomerpa Tanp00Ta B BUIUMOM JHAIIa30HE.

6. AOCONMIOTHBI H3MEpUTENh IUIOTHOCTH MOIHOCTH Ja3€pHOTO M3JIy4E€HUs] Ha OCHOBE
uHtepdepomerpa duso.

7. OcobeHHOCTH pacnpocTpaHeHus u3nydeHus naaykuuonHoro FI masepa B cetoBoe.

8. TIpoxokaeHne U3ITydeH st Yepe3 CyOBOTHOBBIC IETH U PEIIETKH.

9. Usyuenue ppaynrodeponbix nuHuil criekrpa CosHua.

10. M3y4eHwue CBOKCTB TBEPIOTEIHLHOTO JIa3epa ¢ JaMITOBOH HAKAYKOM.

11. W3mepeHue npo3payHOCTU U JUIMHBI pacCEMBaHMS a3poresis AMOKCUAA KPEMHHUS.

12. W3mepenue pa3MepoB Karenb GOPCYHKH MpH nmomomm MetoaoB [P u reneBoii ¢pororpadun.
13. HccnenoBanue nposaina JIsamba B mepecTpoeyHoil KpUBOH 0THOMOIOBOTO I'eJINii-HEOHOBOTO
naszepa Ha JyiiHe BOJHBI 0,63 MKM.

14. WccnenoBaHue yNpyrux XapakTepUCTUK KaJeHOro CTEKJIa METOJIOM  pacCesHUs
Manaensmrama-bpuinmosHa.

15. KamuGpoBka ckopoctHoi II3C-kamepsl 1O yIelNbHOM MOIIHOCTH M3JIYYEHUS C
ucnoijp3oBaHueM 3tagona AYT.

16. M3mepenue mpoCTpaHCTBEHHOTO pacHpeieNeHUs TeMIeparypsl mia3Mel ¢ nomoibio [13C -
KaMmep 1o TeHeBbIM (oTorpadusim ooTekanust moaenu B yciaosusx MI'J] — skcniepumenTa.

17. CBY-kanopumeTp Ha OCHOBE TOHKOH METaUTMYECKON TIICHKH.

18. HM3yueHue CBOWCTB KHPAJbHBIX MaTEPUAIOB C MOMOINBIO JIIIMIICOMETPA TEPareproBOro
Jauana3oHa.

19. HaGnromenue audpakiuy CBETa HA YIBTPa3BYKOBBIX BOJHAX B XKUIKOCTH W OIpEICIICHUE
CKOPOCTbh YJIbTpPa3ByKa.

20. UnTepdepeHtus paaroBOIH U AUarpaMMa HalpaBICHHOCTH aHTEHHOHN PEIIeTKH.

21. OmpeneneHue ONTHYECKUX KOHCTAHT OJHOOCHBIX KpPUCTAJUIOB 3JUTUIICOMETPHUYECKUM
METOJIOM Ha IpUMepe KPUCTAJUIMYECKOT0 KBapiia U HuoOaTa JINTHUS.

22. VccnenoBaHne KOMIUIEKCOB XEHOHOB-XaJlaTOpa ¢ HOHAMHU METaJNIOB METOJIOM ONTHYECKOMN
CHEKTPOCKOMUH.

23. HccnenoBanue CBOWCTB aMOP(HOTIO THIPOTEHU3U-POBAHHOTO KPEMHHUS C MPUMEHEHHEM
METO/Ia HJUITMIICOMETPHUH.

24. V3MepeHne ONTHUYECKUX XapaKTEPUCTHUK IIOJIyarpo3pavyHbIX IOJUMEpPHBIX IUIEHOK B
TEpareproBoOM IHaIa3oHe.
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25. OmpepneneHue ONTUISCKUX KOHCTAHT METANIOB METOAOM DJLTUTICOMETPHH.

26. I[lpumenenue Meroauku PIV ana usmepeHuss moseld CKOpoCTe BOJMW3M MOJEIBHOTO
TUAPOKpHLIA.

27. Co3gaHue CIEKTpaIbHOW [MAarHOCTHUKU C MPOCTPAHCTBEHHBIM pa3pelleHHEeM Ha OCHOBE
Monoxpomatopa JIdC-24.

28. VccnenoBaHue BETUYMHBI CKOPOCTH 3ByKa B OWHapHBIX pacTBOpax TOJyosla U OPTO-
TeppeHmia Kak (QYHKIMH MacCOBOW JOJIM KOMITAHEHT pPAacTBOpPa METOJIOM pacCesHUs
Manaenbirama-bpusitossa.

29. KammnbpoBka (hoTonprueMHHUKOB B cicTeMe TOMCOHOBCKOTO paccesHusl.

30. M3yuenue nuHEeHYaTOro CeKTpa Bojabppama ¢ HOMOIILI0 MOHOXPOMATOPA.

31. 3aBHCHMOCTH XapaKTEPUCTUK JA3EPHOTO MyYKa OT BHJIa ONITUYECKOTO PE30HATOPA.

32. I'enepanmss nazepHoro wusnydenuss Ha mpumepe NA:YAG mazepa ¢ UMIYJIbCHOU
CBETOJIMOJIHOM HAKAYKOM.

33. ®OTOMOMHUHUCHEHIUS TOJYIPOBOJIHUKOBBIX TETEPOCTPYKTYp C CaMOOPraHM30BAaHHBIMU
KBAaHTOBBIMH TOYKAMH.

34. HccnenoBaHue CIIEKTPOB MPOMYCKAHUS M OTPAKEHHUS IJICHOK TOJTYIPO3PaYHBIX AJIEKTPOIOB
Ha OCHOBE OKCHJIOB MHJIUA U 0JIOBA HA CTEKJITHHBIX TOJIJIOKKAX.

35. U3yuenue ¢azo - KOHTPACTHOTO METOa Ha OCHOBE caMOHaBosAmuxcs GpunbTpoB LlepHuke.
36. OcoOeHHOCTH PACIIPOCTPAHCHHSI KOJIBIIEBOTO JIA3EPHOTO U3ITyUEHUS B CBETOBOJIC.

37. N3yuenue 0coOEHHOCTEH OOTEKaHUS a’pOJMHAMHYECKHX MOJIeJel TEHEBBIM METOJOM C
MIPUMEHEHUEM aJJalITUBHOT'O BU3YAIM3UPYIOIIETO TPAHCIIAPAHTA.

38. M3yuenue TpUMEHEHHS TEHEBOIO METOJa C  AJalTUBHBIM  BHU3YaTH3UPYIOLUIUM
TpaHCIapaHTOM IPU UCCIICIOBAHUH CBEPX3BYKOBOTO OOTEKaHUsI KOHYCOB.

39. OnTHueckue CBOICTBA CIUHTUIUIALMOHHBIX KPUCTAIITIOB.

40. HccrnenoBaHne KOMIUICKCOB XHWHOHA-XEJIATOpa C HMOHAMH Kelle3a METOIAOM ONTHYEeCKOU
CIIEKTPOCKOIIHH.

41. UccnenoBaHue mpoliecca JIOMUHECIICHIIUN CUHTIIETHOTO KHCIIOPO/Ia.

42. V3ydeHue ceKTpa MpoIycKaHUs CBETO(MUIBTPOB HA PA3IUYHBIX CHIUHTUILISATOPAX.

43. TlpuMeHeHue 3KCUMEPHOTO Jiazepa i (POTOMOHU3AIMH KIIACTEPOB aproHa.

44. CrnekTpsl U3y4eHUs TUIa3Mbl B TIpOIEcCe JTa3epHO-TIIa3MEHHOM 00pabOTKH METAIJIOB.

45. N3mepeHne  TOJMMIMHBI TUIGHOK C  HWCIIOJB30BAaHUEM  TPHUHIMIA  MHOTOJYy4YeBOH
UHTEpEPEHIIHH.

46. WccnenoBaHue ONTHYECKOH aKTUBHOCTH METaMaTEpUANOB METOJOM  TepareproBOn
MOJISIPUMETPUHU C TOMOILIBIO TEPATrePIIOBOTO MOJISIPUMETPA.

OneHouHblEe MaTepuaabl MO MPOMEXYTOUHON aTTecTallud, NpPEJHA3HAYEHHBIE I IPOBEPKU
COOTBETCTBHUSl YPOBHSI MOATrOTOBKM Mo nuciuruiiHe Tpeboanusim ®I'OC BO, xpassrcs Ha
kaenpe-pazpaborunke PII/] B meyaTHOM U 3JIEKTPOHHOM BH/IE.
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Jluer akryanusanuu padodeil mporpaMmbl 1o AUCHUIIIHHE
«IIpakTKyM M0 (PU3NIECKOI ONTHKE)

Jara u Ne
XapakTepucTuKa BHECEHHBIX . [Toanuce
MPOTOKOJIa YUEHOTO

H3MeHeHHI>i C a3aHUCM II KTOB JOKYMCHTA OTBCTCTBCHHOI'O
(cyx YHKTOB HOKY ) | coera ®® HI'Y
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