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1. CTpykTypa, 1 0011asi TPYA0EMKOCTH IHCIUTINHbI
OO01mas Tpy10eMKOCTh TUCIUIUTHHBI cocTaBisieT 3 3adeTHhIX equnau (108 gaca).

Ounas popma 00ydeHHS

Kypc 2
Cemectp 4
Jlexkuun 34
[IpakTryeckue (ceMUHAPCKUE) 3aHITUS -
JlaboparopHbIe 3aHATHS 34
Koncynbranun -
WToro ayAuTOpHBIX 3aHATHI 68
CamocrosiTenpHas padbora 40

KypcoBas pabota -
dopma KOHTPOJIS

OK3aMeH -
3auer +
OO011Iee KOJIMYECTBO YaCOB 108

[Iporpamma cocrasiieHa Ha OCHOBE IIPUMEPHOM IOCY1apCTBEHHON TUIIOBOM POIPaMMBI U
B COOTBETCTBUU C yueOHBIM 1aHoM HanpapneHus 06.03.01. - «buonorus»

2. lleqb ¥ 3212494 OCBOEHHS JUCHHUILTHHBI «ONTHYECKHE METOAbI B OHOJIOTHI»

Llens OCBOCHMS AMCIMIUIMHBI JaTh CTYAEGHTaM 3HAHMS, YMECHHUS M HaBBIKM B 00JacTu
¢bu3uky, HeOOXOAMMBIE [T U3YUSHHSI TPOMMITBHBIX AACIUTILINH.

3ajauu TUCIUILIIMHBL

—TpUOOpPETEHHE TEOPETUYECKUX 3HAHWK B 00JacTH (PU3MUYECKHX 3aKOHOMEPHOCTEH,
UCIIOJIb3yEeMBbIX B OMOJIOTHH,

—(opMHpOBaHNE YMEHHS UCTIOIH30BATh COBPEMEHHBIE (PU3NIECKHUE METO/IbI aHAIIN3A;

—npuoOpeTeHre yMeHUs paboThl ¢ GPU3NUECKUMU TPUOOpaMU, TPUMEHEMBIMU B OHOJIOTH
JU1s1 GU3UKO-OMOJIOTHYECKUX TTPOIIECCOB;

B pe3ynbrare n3yueHus: AMCUMILIIUHBI CTYJEHT JTOJIKEH:

3HATh: OCHOBHBIE 3aKOHBI COBPEMEHHOW (PM3UKH, B TOM YHCJIE: MEXaHUKH, MOJIEKYIISIpHON
GU3MKM U TEPMOJMHAMUKH, DJIEKTPUYECTBA M MarHeTH3Ma, ONTHKH, KBAaHTOBOH, aTOMHOM H
AepHON (PU3UKHU; TEOPETUYECKHE OCHOBBI COBPEMEHHBIX (PU3MUECKUX METOJIOB MCCIIETOBAHMS
BEIIECTB; XapaKTEPUCTUKU (U3NYECKUX (PaKTOPOB, OKA3bIBAIOIIMX BO3JIEHCTBUE HA OpPraHU3M;
O6uoduznveckre MexaHu3Mbl IeHCTBUS (pru3nyeckux (pakTOPOB HA )KUBOM OPraHU3M.

yMeTb: ONpEIeNATh I0Ka3aTelb MPEIOMIEHHs, CHEKTPbl MOIJIOUIEHUs, CIEKTPBI
JIOMUHECLEHIINM, MacC-CIIEKTPBI, XapaKTEPUCTUKH Ja3€PHOI0 M3JIy4YEHHUs, OLIEHUBATh JIEHCTBUE
¢uznyeckux (¢akTOpoB Ha >KMBOW OpraHU3M; OIIEHHBAThb TOYHOCTh BHIOpAHHOW METOJMKH
U3MEpPEHUH, CTaTUCTUYECKH 00pabaThIBaTh MMOJy4YEHHBIE PE3YJIbTAaThl H3MEPEHUH; HCIOIb30BATh
KOMIIBIOTEp U1 COXPAHEHHUs, CUCTEMaTU3aluu U o0paboTKu papMarieBTuIeckoi nHpopMaIuy;
CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOW M HAydyHOW IUTEpaTypoil Ans pemeHus y4eOHBIX U
MPAKTUYECKHX 3aj[a4, ONTUMaIbHO BECTH MOUCK HE0OX0IMMOM nHpopmanuu.

BJajJeTh: HaBblKaMH pPabOTBl ¢ (U3NYECKUMU NpUOOpaMHU: BUCKO3MMETPAMH,
CTaJlarMOMETpaMH, TMOJISIpUMETpaMH, (OTO-3JIEKTPOKAIIOPUMETPAMH, CIIEKTPOGOTOMETPaMU,
JTa3epamH, pedpakToMeTpaMH, MHUKPOCKONAMH, paJAMOMETpPaMHU; HaBBIKAMH paboOTHl Ha
NEPCOHAIILHOM KOMIbIOTEpE: JIS 3allCH, HaBBIKAMHU CaMOCTOSITENIbHON paboThl ¢ yueOHOW U
HAY4YHOH TUTepaTypoil Ui penieHns yuyeOHbIX U MPaKTUYECKUX 3aj1ay.



3. Mecto aucuuniunsl B cTpykrype OOII BO YHuBepcurera.

b1.B.02 — BapuaTuBHas 4acTh.
OcBoeHHE 3TOH AMCIUILIMHBI 0a3UPyeTCss Ha 3HAHWHM KYypCOB (DM3HMKH, MATEMAaTUKH M

b
MH(OPMATUKH, U3YYaeMbIX B CpPEJHEW WIKOJIe, a TaKK€ Ha 3HAHUAX, MPUOOPETAEMBbIX B XOJIE
W3YYCHUS IUCIUIUIMH "Matematuka" u "mHpopMaTHKa" B TEUCHHE MEPBOTO M BTOPOTO KYpCOB

00yJeHUsI.
®dusuka

3HaTh: 3aKOHBI (PyHJAMEHTAIBHON (DUUKH.
YMeTb: MpUMEHSTH MOJIyYeHHBIE 3HAHUS B JIAOOPATOPHOM MPAKTUKYME.
HaBpIky: 10 penieHnIo SKCIepUMEHTAIbHBIX (PU3NYECKUX 3a/1a4.

MaremaTrka 1 nHpOpMaTHKA
3HaHMS: TEOPETHYECKUX OCHOB MaTeMaTUKU U HH()OPMATHKY.
YMeHus: MpUMEHSATh 3HaHUS PH 00pabOTKE SKCIIEPUMEHTAIBHBIX JAHHBIX.
HaBbIku: 110 omeHKe a0COIIOTHBIX M OTHOCUTEIBHBIX ITOTPEITHOCTEH.

u m.o.

4, TPEGOBaHI/Iﬂ K pe3yJibTaTaM 0CBOCHHUA TUCHHUIIINHBI (KOM]’[eTeHIIHI/I oﬁyqalomeroca,

(¢opmupyembie B pe3y/ibTaTe 0CBOEHMS JMCUMILIMHBI (MOAYJIA).

B pesynprare u3ydeHus QUCHMIUIMHBL Y CTYICHTA IOJDKHBI OBITH COPMHMPOBAHBI CICIYIOLINE

KOMIICTCHIIUN .
Konpr .
. | Conmeprkanune KOMIETEHIIUN

KOMIIETEHIHH

OIIK-3 -CIIOCOOHOCTBIO IMOHMMaTh 0a30Bble NPEACTABICHUS O pa3zHOOOpa3uu
OMOJIOTHYECKHX 0OBEKTOB, 3HAUECHHE OMOPa3HOOOpa3us ISl YCTOMYUBOCTH
6uocdepsl, CHOCOOHOCTBIO UCIOIB30BATH METOABI HAOIIOAEHUS, OITUCAHNS,
UICHTUPUKAINY, KIacCU(PUKAIMK, KyJIbTUBUPOBAHHUA OHOJIOTHMYECKHX
00BEKTOB

OIIK-6 -CITIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE IKCIEPUMEHTAIBHBIE METOJIBI
paboThl ¢ OHMOJOrMYECKUMH OOBEKTaMHU B TMOJEBBIX U JaOOpaTOPHBIX
YCIIOBUSIX, HABBIKU PabOTHI C COBPEMEHHOM anmnapaTypoi

I1K-1 -CIIOCOOHOCTBIO ~ 3KCIUTYyaTHMpPOBaTh  COBPEMEHHYIO  ammaparypy M|
000pyI0BaHWE ISl BBHIMOJHEHUS HAYYHO-HCCIIEIOBATEIBCKAX TIOJEBBIX U
71a00paTOPHBIX OMOJIOTHYECKUX paboT

B3aumocBsI3p IaHUPYEeMBIX pe3yabTaTOB 00YYEeHHs MO AUCHUILIHHE ¢ (POpMHUPYyEMBIMU
koMmrerennuamu OTTOTIT

Konpt [Inanupyempie  pe3ynabTaThl OOydYeHHs, COOTBETCTBYIOUIHE (OPMHPYEMBIM

koMmrereHmi |komnereHumsM OITOII

OI1OIT
3HaTH YmeTh Bnanerts

OIIK-3 - (byHIaMeHTaJIbHbIE |- 3¢ (})EeKTUBHO |- OCHOBHBIMH IMOHSATHUSMHU U
HOHATHUS UHQOPMATHKH; |UCIIOIb30BaTh OINpEACICHUSAMU TIPpEAMETA U
- cnenuuKy U BUABICOBPEMEHHBIE €ro 3aJja4aMu;
npodeccuoHaIbHO NIEPCOHAJIbHBIE - NOHATHSMHM O MeECTE€ U
3HayuMmoi uHpopmanmu,|komneiotepsl (IIK) anglponn uHbopmatuzauuu B
UCTOYHUKN  IOJIyYEHUS|pEIICHUs 3aja4,| IpoeccuoHaIbLHOM
TaKoW MH(POPMAIIIH ) BO3HUKAIOIIHNX B| 1€ TETLHOCTH.




mporecce OoO0ydeHUs B

By3€, a TaKkKe 3aJay
peAMETHOM obJactyl
CBOEH Oymyiei
JeSITeTbHOCTH;

- H0JIb30BaThCs
UH(POPMAIMOHHO-
HOUCKOBBIMU
CHCTEMaMH;

OIIK-6 - HCTOPHIO - BECTHU - MeromaMu OO0OOIIEeHUI WU
BO3HHKHOBEHUS JICTIOBYIO TIEPENHCKY TI0/aHaNn3a HHPOPMAaLUY;
MH(POPMATUKU KaK HAyKHU; |JIEKTPOHHON IIOYTE;

- cnoco0sl  cOopa,- Pa3bICKUBATh
nepeaadn, oOpabOTKH H|HEOOXOIUMYIO
xpaHeHus nHpopmanuy; |uHpopmanmio B Internet.
- TEXHUYECKUE - T0JIb30BATHCS
cpeacTBa peanu3ay| oIy4eHHbIMU
UH(POPMAIIMOHHBIX TEOPETUYECCKUMHU
IPOLIECCOB; 3HaHUSIMHU B pabore;

- MpOrpaMMHEIE

cpeacTBa peanu3anuu

UH(POPMALIMOHHBIX

IPOLIECCOB

- oOuue IIPUHLIMIIB]

paboThl B ceTH Internet;

[K-1 - TEXHOJOTHI0 PabOTHI C|- COCTaBIIATH |- METOJAaMH HCIIOJIBb30BaHUS]
OCHOBHBIMH JIOKYMEHTBI UH(POPMALIMOHHBIX
IIPUKJIAJHBIMU pa3Ho0Opa3HOro TEXHOJIOTUI B
porpaMMaMu; XapakTepa M paboTarh c|IpodeccuoHaTbHON
- TEPMHHOJIOTHIO, HUMH; NeSITETTbHOCTH.
UCIIOJIb3YEMYIO npu|- o0OpabaTbIBaTh
ONMCAaHUH PECYPCOB CETH|IaHHbIE B TaOJUYHON
Internet dopwme;

- crmocoObl JOCTyma K|- co3/71aBaTh u
OCHOBHBIM BECTH 0a3bl JAHHBIX;
MH(}OPMaLMOHHBIM - pacro3HaBaTh
pecypcaM 1O  CBOEWH yHansiTh BHPYCHl U3
CHEUATBHOCTH; KOMITBIOTEPA,

METO/IbI 3aIUTh]

uH(pOopMalun

5. CoaepikaHue U y4eOHO-MeTOANYECKAS KAPTA JUCHHUIIIHHbI

5.1. Pacnpe;[eneHHe TPYAOCMKOCTHU JUCHUIIIIMHBI 1 BUOOB y‘-IC6H0ﬁ pa60TBI Mo CEMCCTpaM:

Bun yuebHoit paboTbl

TpynoemMkocTsb TpynoemkocThb
o0beM B | 00BeM B | IO cemecTpam
3a4ETHBIX akagemuuec | (AY)
eIMHUIaxX KHX yacax

Cemectp 4
(3E) (AY) P




AynautopHas paboTa, B TOM YHCIIe 3 68 68
Jlexiuu (JI) - 34 34
JlabopaTtopubie mpakTukymsl (JIIT) - 34 34
[Ipaktuueckue 3austus (113) - - -
Kimanueckue npaktudeckue 3ansatus (KI13) | - - -
Cemunapsl (C) - - -

CamocrositenbHas pabota cryaenrta (CPC) - 40 40

[IpomexyTouHas aTTecTanus - - -
3a4eT/IK3aMEH (YKazambv 6u0) 3a4eT - -

UTOI'O 3 108 108

5.2. Pa3ensl quctymiuHbl, BUAbl yueOHON paboThl M GOPMBI TEKYIIETO KOHTPOJIS:

m/Ne | Ne HanmeHnoBanmue Bunpl yue6HO# padoTsl (B AY) OneHoYHbIC
ceMecipa | pasacna 7T [ JII | 113 | K13 | C | CPC | seero | PEA¢T2
JUCIUTIAHBI
1. 3 BosHoBas TECTHPOBAHUE,
OITHKA 4 |4 - |- - |- 8 pedepatsl,
YCTHBIA OITPOC
2 3 I'eomerpuueckas TECTUPOBAHUE,
OTITHKA 4 |4 - - - |6 14 pedeparsl,
YCTHBIA OIIPOC
3. 3 BzaumoneiictBue TECTUPOBAHHUE,
cBeTa c|4 |4 - - - |6 14 pedepartsl,
BEIIECTBOM YCTHBIN OIpOC
4. 3 KorepenTHocTh TECTUPOBAHUE,
CBETOBBIX BOJIH 4 |4 - - - |6 14 pedeparsl,
YCTHBIA OIIPOC
5. 3 EcrecTBeHHBIN H TECTUPOBAHHUE,
noJisipu3oBaHHblil | 4 | 4 - - - |6 14 pedepartsl,
CBET YCTHBIN OIIPOC
6. 3 [lornomenne wu TECTUPOBaHUE,
paccessHue cBeta |4 | 4 - - - |4 12 pedepartsl,
YCTHBIA OIIPOC
7. 3 OcHOBBI TECTUPOBAHHUE,
CHEKTPaJIbHOTO 4 |4 - - - |4 12 pedepartsl,
aHaym3a YCTHBIN OIPOC
8. 3 Bugnmas Hu TECTUPOBAHHUE,
uH(ppakpacHas 4 |4 - - - |4 12 pedepartsl,
CHEKTPOCKOIUS YCTHBIN OIIPOC
9. 3 CrnexTpanbHbIi TECTUPOBaHUE,
aHaJIN3 2 |2 - - - |4 8 pedepartsl,
YCTHBIA OIIPOC
UTOI'O 34134 |- - - 140 108
5.3. Pacnipesienienue JIeKIUH 10 ceMecTpam:
/Ne | HaumenoBaHue TeM JIEKIHit O6bem B AY
Cemectp 4
1. Bonnoas npupoaa cBera.luTepdepenums CBETOBBIX

peleTKu

OJTHOMEpPHBIE,

JBYXMEpPHBIE

HpOCTpaHCTBCHHBIe.HOpMaJ'IBHaH 1 aHOMAJIbHas JUCIICPCUUN CBCTA

BosiH.J{ndpakuusa ceera Ha mensx u nperpagax./udpakiroHHbe

n




Pedpakmus cBera. Pedpakromerpus.lipenomneHue CcBETOBBIX
my4dell u3-3a HEOJHOPOMHOCTHU cpenabl. [lokazarenp mperoMIIeHUs
cpensl, ero (Qusmueckuii cmpicn.OTpakeHHE U IpeIOMIICHUE
ANIEKTPOMATrHUTHBIX BOJH HA TPAHUIIC IBYX AUDIIEKTPUICCKHUX CPEI.
3akon CHesnyca.

[Mornomenne wu paccesHue cBera.3akoH byrepa-JlambGepra.
KommiekcHbIil MOKa3aTeslb MPEIOMIIEHHS Cpeabl U TJIaBHBII
MoKa3aTelb MnoryioneHus cpeapl. SABnenue Tunpansa. 3aBUCUMOCTh
MHTEHCUBHOCTH  PAaCCESIHHOTO CBETa OT YIVIA  PACCESHUS.
MounekyJIsipHOE paccessHUE CBETa B MUHYTHBIX CpEeax.

MoHoxpomMaTuueckoe H3Iy4eHHE HarpeThix Tel.AOCOII0THO
YepHOE TEJIO ¥ 3aKOHKI ero m3nydeHus. Oynkmus (3akoH) Kupxroda.
Kosddunmentsl 1y4enoriomenus U TEIUIONOTIOUIeHHs.3aKOHBI
Cretdana — bonbnmana, Buna. @opmyna [1nanka, onuceiBaromas
¢dbynkuuro Kupxroda.

[Tonspusanus csera. Mcnosb3oBaHWE MOJISIPU30BAHHOIO CBETA B
(bu3nIeCKuX HCCIIEN0BAaHUAX. SIBIEHNE IBOMHOTO
JmydenperomiieHuss cBeta. MHTepdepeHnus Mmoiaspru30BaHHOTO
ceeta. Dpdext Keppa. Kpyrosas smunruyeckast noaspusaiiusl.

OcHoBbl poTtomeTpuu. TemnepaTypHble U3Ty4aTeNIN CBETA.
[IpreMHHMKHU CBETOBBIX U3IYYEHHH (TEPMOAIJIEMEHT, (POTOITIEMEHT,
dotormnacTuHka, r7a3). CBETOBBIC BEJIMYUHBI U MX U3MEPCHHS a)
CBETOBOH IOTOK; 0) cHiia CBETa; B) SIPKOCTh; T') CBETHMOCTb; 1)
ocBenieHHOCTh.  [IpuHnun  pabGoter  ¢doromerpa. Doromerp
JIrommepa-bponxyHa; mapoBoii (oTOMEeTp UM CBETOMEPHBI miap,
(oTo3KCTIOHOMETP. 3aBHCUMOCTD SIPKOCTH U CBETOBOM OTIAYM OT
TEMIIEPATYpPhI U3TydaTess.

OCHOBBI  CHETPOCKONHHU BUIUMOIO, UHPpPAKpacHOTO |
yIbTPaPUOIETOBOr0 M3Iy4eHUN.CIIeKTp KaK COBOKYIHOCTH BCEX
3HAQYEHWM 4YacToT (UIMH BOJH), XapakTEPU3YIOIIUX TMPOIECC
W3IIy4eHUs W MOTJIOIICHUS 3JI€KTPOMAarHUTHBIX
BonH.HempepbiBHBIE U nuCKpeTHble  cpelbl. CIeKTpOCKoT,
CHEKTPOMETp, CHEeKTporpad — Kak ONTHYECKUE MPUOOPHI IS
perucTpan U USMEPCHUA OINITUYCCKHUX CIICKTPOB.

KauecTBeHHOE M KOJMYECTBEHHOE ONpPEIETIEHUE COCTaBa BEUIECTBA
METOJIOM CHEKTPAJILHOTO aHaJIN3a.DJIEKTPOHHOONITUYECKUE
npeoOpa3oBareny Kak MPUEMHUKU u3nydeHus. [lpuHnun paboTs
CHeKTpoXpoHorpada Mpu UCCICAOBAHUHN OBICTPO MEHSIIOLIUXCS BO
BPEMEHHU CIIEKTPOB.

PeHTreHoBCKHMI CHEKTpallbHBIA aHaIN3 BELIECTBEHHOI'O COCTaBa
MaTepuajoB IO WX PEHTICHOBCKUM CIEKTpaM.AHalu3 COCTaBa
MaTepuagoB MO UX  (IYOPUCHEHTHOMY  PEHTT€HOBCKOMY
m3nydeHuto. PacmmudpoBka  pEeHTI€HOBCKUX — CHEKTPOB IO
OIIPEAEIIEHUIO COCTAaBA BELIECTBA.

NTOI'O (Bcero - AY)

34

5.4. Pacnipenenenuie 1abopaTopHBIX MPAKTUKYMOB 110 CEMECTPaM:

1/ Ne

HaunmenoBaHue J'Ia60paTOpHLIX MIPaKTUKYMOB

Oo0beMm B AY

Cemectp 4

BBOIIHOC 3aHATHUC. O3HaKOMJICHHE C Ha60paT0pHBIM
IMPAKTUKYMOM 110 JTUCHUIIJINHE.

2




2 OmnpeneneHre KOHIEHTpAIlMM  BELIECTBA KOJOPUMETPOM B 5

pactBope A

3. OmnpeneneHre KOHIEHTPAIMM  BEUIECTBA  KOJIOPUMETPOM B 5
pactBope B

4, OmnpeneneHre KOHIEHTPALMM  BEUIECTBA  KOJIOPUMETPOM B 9
pactBope C

5. OmnpeneneHre KOHIEHTpAIlMM BEIIECTBA B  pacTBOpe A ¢ 9
MCIOJIb30BaHUEM (OTOMETpA

6. OmnpeneneHre KOHIGHTpAIlMM BEIIeCTBA B pactBope B ¢ 9
UCIOJIb30BaHHUEM (OTOMETpA

1. Ormpenenenue KOHIEHTpaluu BemectBa B pactBope Cc 5
HCIOJIb30BaHUEM (poTOoMETpa

8. OmnpeneneHue  KOHUEHTpPAlMM  BENIECTBA  HOJSPUMETPOMB 5
OINITUYECKU aKTHBHBIX PaCTBOpPaxA

9. OmnpeneneHnre  KOHUEHTpPAlMM  BENIECTBA  MOJSIPUMETPOMB 5

OIITHYCCKHN aKTHBHBIX paCTBOanB

10. | OmpeneneHwie  KOHLEHTPAIMM  BEIIECTBA  HOJSPUMETPOMB 2
ONTUYECKU aKTUBHBIX pacTBopaxC

11. | Onpenenenue IIOKa3aTelIs MIPEIOMIICHHUS CTEKJIa |y
HCIOJIb30BAHUEM pePPAKTOMETPA

12. | Onpenenenue  moKaszaTellss  NPEIOMIICHUS  MOJIMMEpa  C 2
HCIOJIb30BaHUEM pedpakromerpa

13. | Ompenenenue [IOKa3aTest MIPEIOMIICHUS CJTFO/1bI |y
UCIIOJIb30BaHUEM pepakToMeTpa

14 | OnpeneneHrie pa3MEpoOB  SPUTPOIUTOB KPOBH  ONTHYCCKUMH 9
MeToIaMu Jiuist oOpasia A

15. | OnpeneneHrie pa3MepoB SPUTPOIUTOB KPOBH  ONTHYCCKUMH 9
MeToJIaMu Jiist oOpasia B

16. | Onpenenenue pa3MepoB HSPUTPOLIUTOB KPOBU ONTHUYECKUMHU 5
Meroaamu s oopasna C

17. | IuddepenunansHo - Tepmuuekuit ananus (ITA) pactBopa 2

NTOI'O (Bcero - AY) 34

5.5.Pacnipenenennerem npaktuueckux 3anstuii mo cemectpam: (HE ITPEIYCMOTPEHO
YUYEBHbBIM ITTJTAHOM)

5.6. Pacmpenenenne TeM KIMHUYECKHUX NpPaKTUUECKuX 3aHATHHA mo cemectpam: (HE
I[MPEAYCMOTPEHO YYEBHbBIM ITJTAHOM)

5.7.Pactipenenenne Tem cemuHapoB 1o cemectpam: (HE TIPEIYCMOTPEHO
YUYEBHbBIM ITTJTAHOM)

5.8.Pacnpenenenue camocTosTensHOM paboTsl ctyaeHTa (CPC)no Bugam u ceMecTpam:

Haumenosanue suga CPC O60beMm B AU
/Ne
Cemectp 4
1. | PaGota c¢ nuTepaTypHbBIMH HCTOUYHHKAMHU PEKOMEHJOBAHHBIMHU I10 40
paszzesiaM Kypca JUCUMILIMHBI (CIIMCOK JUTEPATyphl IPUIIAraeTcs)
HUTOI'O (Bcero — AY) 40




6. O6pa3oBaTe/ibHbIe TEXHOJOTHHI

Oo0Opa3oBaTejibHbIE TEXHOJIOTMM B HWHTEPAKTUBHOW ¢opme, HCHOJb3yeMble B
npouecce NpenoJaBaHus M CUUIIIMHbBI:

Bcero 15 % uHTepakTUBHBIX 3aHATHI OT 00beMa ayTUTOPHOUPAOOTHI.

6.1. I[Ipumepsl 0Opa3oBaTENbHBIX TEXHOJIOTHI B MHTEPAKTUBHOH (popme:

1. Bupmyanvnvie 1abopamopmbvie 3aHAMUSL

Jughpaxyus ceema

Humepgepenyus ceema

Onpedenenue pazmepos 3pumpoyumos

6.2. DnexkTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI, UCTIONB3YEMbIE B ITPOIIECCE MPENOIaBaHUS
JVCIIATUTHHBI:

1. KomnbroTepHblii Ki1acc

2. Nocryn k cetu IHTEpHET (BO BpeMs CaMOCTOSATEIILHON PabOThI)

3. DnexTpoHHas 0a3a manHbix oubroreku COI'Y

7. YueOHO-MeToau4YecKoe odecnevyeHne caMoCTOsITeIbHOI padoThbl.

CamoctosiTenbHast padoTa 00yJaromuXCs SBISCTCS OAHUM M3 BUIOB YYCOHBIX 3aHSTHU.
CamocTtosTenbHas paboTa IPOBOAUTCS C LEIBIO:

—CHCTEMAaTU3aluU U 3aKPETUICHHS TTOTyYeHHBIX TEOPETHUECKUX 3HAHUN U MPAKTUIECKUX
YMEHHH 00yJaromuXcsl CTYJACHTOB;

—YTIyOJIeHUS ¥ pacUIMPEHHs TEOPETUYESCKUX 3HAHHM;

—(opMHpOBaHUS yMEHHUH HCIIOJIb30BaTh HOPMATHUBHYIO, NPaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPaTypy;

—(bOpMHUPOBAaHUA CaMOCTOSTEIHHOCTH MBIIUICHUS, CIOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3alliu;

—Ppa3BUTHS HCCIEI0BATENbCKIX YMEHHIA.

—CamocrosTenbHas paboTa 00y4aroIIMUXCs OCYLIECTBISIETCS HAa NPOTSLDKEHUHM U3YYEHUs
BCEH TMCIUTUTMHBI B COOTBETCTBUU C YTBEPKICHHOM B y4eOHOM IJIaHE TPYAOEMKOCTBIO M COCTOHT
u3:

—paboTHl CTYIEHTOB C JICKIMOHHBIMH MaTepHajaMH, MOWCKa M aHalln3a JUTEePaTyphl U
3JIEKTPOHHBIX HCTOYHUKOB MH(DOPMAIIUH 110 3a]JaHHOM TeME;

—BBITIOJIHEHUS 3aJJaHUH T caMocTosiTeNibHOU paboTel B DMMOC COI'Y;

—HM3y4YCHUS TEOPETUIECKOTO MaTepraa sl IIOATOTOBKH K JIAOOPATOPHBIM 3aHSTHSIM;

—TIOATOTOBKH K 3a4€TYy.

Tewmsl 1 popmbl BHEAYAUTOPHON CAMOCTOSITENILHOM pabOTHI, €€ TPYI0EMKOCTh COJEPIKATCS
B pazzerne 5.

8. OueHoYHBIE CPeACTBA AJIsl TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH, Py0e:KHOM
aTTecTallMy U MPOMeKYTOYHOM aTTeCTally 110 UTOraM OCBOCHHS 1M CUMILJIMHBI.

OueHoynble CcpeacTBa JJsi KOHTPOJA YCIEBAaeMOCTH M Pe3yJbTAaTOB OCBOCHHUS
AHCHHMILIMHBI.
HE BKJIIOYAIOTCA

8.1. ®opMBI TEKymIero KOHTPOJS W TPOMEKYTOYHOW aTTECTAIlMH, BHUJIBI OIEHOYHBIX
CPEICTB



O1LleHOYHBIE CPENCTBA
No
Ne ceMec Dopmbl HaumenoBanue pasnena Kon-Bo Kon-Bo
/1 o4 KOHTPOJIA JHACIATUTHHBI Bunapl | BOIIPOCOB | HE3aBHCHMBI
p B 33JIaHUU | X BapHAHTOB
1 2 3 4 5 6 35
1. 2 3auer Bomnnosas omrruka TECTBI 6 35
2. 2 3auer ['eomerprueckas onrTuka TECThI 6 35
3. BsaumoneiictBue cBeta ¢
2 3auer A TECTBI 6 35
BEIIECTBOM
4, KorepeHTHOCTL CBETOBBIX
2 3auer P TECTBI 6 35
BOJIH
5. EcrecTBennbIii u
2 3auer N TECTBI 6 35
MOJIIPU30BAHHBIN CBET
6. ITormnomieHue u paccesHue
2 3auer B p TECThI 5 35
cBeTa
7. OCHOBBEI  CHEKTPAILHOTO
2 3auger p TECTEI 5 35
aHaim3a
8. Bugumas u nudpaxpacuas
2 3auer A (bpaxp TECTEI 5 35
CIIEKTPOCKOMHS
9 2 3auer CrexTpalibHbII aHAIN3 TECThI 5 35
8.2. KoMIproTepHOE TECTUPOBAHUE 11O AUCIUTLIHNHE “ONTHYSCKUE METOABI B OHOIOTHH
1. Tectsl k mepBoil pyOexHOH arrectanuu Mo AUCHUIIIHHE «ONTHYECKHUE METOJIbI B
OHOJIOTHNY

EcrecTBeHHBIH CBEeT — 3TO JICKTPOMArHuTHbBIC BOJIHbI, B KOTOPBIX K0JIe0aHHSI CBETOBOIO
BEKTOpPaA NPOUCXOOAAT:
BO BCCBO3MOKHBIX HAIIPABJICHUAX, IICPIICHAUKYIISAPHBIX CBETOBOMY JIY4Y;
B OJTHOM IMPEMYIICCTBCHHOM HAITPAaBJICHUU,
B HAIIpaBJICHHUH, COBIIAAAIOIIECM C paCIIPOCTPAHCHUCM JIyda.

CaeToBasi HJIM JIEKTPOMATHUTHAS BOJIHA — JTO:
pacrpocTpaHeHHe B POCTPAHCTBE NMPOJIOIbHBIX KoJIeOaHui cBeToBOro BekTopa E;

pactipoctpanenue B ynpyroit cpene BektopoB E u H, konebmomuxcst B 0HOU MIIOCKOCTH;
pacrpoCcTpaHEHHE W3MEHSIOUMXCA 10 BEJIWYMHE M HampasieHuto BektopoB E n H,
KoJ1eOIIoImMXcsl CHH(pA3HO BO B3aMMOIEPIEHIUKYJISIPHBIX TUIOCKOCTSIX.

Kopnycky1sipHO-BOJIHOBOW MeXaHHU3M YTBep:KIaeT:
JTr00ble MUKPOYACTHUIBI MAaTepHH 00J1aJal0T CBOMCTBAMU M YacTHUIL (KOPITYCKYJ), U BOJIH;
CBET — ATO AJIEKTPOMArHUTHBIE BOJIHBI;

CBET — 3TO MOTOK JIUCKPETHBIX (POTOHOB;

Buaumblii cBeT — 3TO:
AIIEKTPOMATrHUTHOE M3JIYYCHHE, CTIOCOOHOE BBI3BIBATH 3PUTEILHOE ONIYIIIEHUE B YEJIOBEYECKOM

riase;

W3IJIy4EeHHE, PETUCTPUPYEMOE CUETUMKOM X. ['elirepa;

HOHU3AIMMOHHOC U3JIYUCHUC B COCTABC COJIHCYHOI'O CBCTA.

CaeToBBIC BOJTHBI HA3bIBAIOTCS NONEPEYHbIMH, €CJIH:
HaIpaBlieHUs Kosie0aHUIl CBETOBOr0 BEKTOpa M (pa30BOM CKOPOCTH COBIAIAIOT;
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HampaBlieHUus1 KojeOaHWW CBETOBOIO BEKTOpa MEPHEHIUKYISIPHO HampaBieHUo (a30Boi
CKOPOCTH
BOJIHOBOI pOHT U (ha30Basi CKOPOCTh B3AUMHO MEPHEHAUKYISPHBI.

CBeToBbBI€ BOJHBI HA3bIBAIOTCHA MPOJI0JbHBIMH, €CJIM HANIPABJIEHUsI K0JIeOaHU CBETOBOIO
BeKTOpa u (a30Boii CKOPOCTH:

B3aUMHO TIEPIICHIUKYJISPHBI;

COBIIAJIAIOT;

JIeXkKaT BJIOJb OJHOM MPSMOM.

MoHoxpoMaTH4eCKHH CBET — 3TO:

CBCTOBBIC BOJIHBI OI[I/IH&KOBOfI JJINHBI;

CBETOBBIE BOJIHBI OJJMHAKOBOW YaCTOTHI;
CBCTOBBIC BOJIHBI C OJMHAKOBBIMH aMIUIUTYJdaMH.

KorepeHTHBIMH HA3bIBAIOTCSI BOJIHBI, €CJIM:

OHU MOHOXPOMATHYHBI M PA3HOCTH (Pa3 MEXTy HUMH U3MEHSETCS C TIEPUOJIOM;
OHU MOHOXPOMATHYHBI M PA3HOCTh (a3 MEXIY HUMH OCTAETCs IIOCTOSIHHOM;
OHH CTIIOCOOHBI HHTEP(PEPHPOBATE.

HNHurepdepennus cBera — 3T0:

YCUJIEHHE WM OCJIabJIeHHe MHTEHCUBHOCTH PE3YJIbTUPYIOLIEH BOJHBI MPU CIOXKEHUHU JIBYX HIIU
HCCKOJIbBKHUX KOI'CPCHTHLIX BOJIH;

orubaHue CBETOBBIMH BOJIHAMH KPaeB y3KUX IIeJIel WK Iperpasi;

3aBHUCHMOCTD ITOKa3aTeJisd NPCIOMIICHHA OT AJIMHBI CBETOBOM BOJIHBEI.

Jlucnepcus cBera — 3108

pasiiockeHue 0eJIoro cBeTa Ha ero COCTaBJISIOIINE [IBETA C TOMOIIBIO CTEKISIHHOM MTPU3MBI;
3aBUCHMOCTDb IMOKa3aTCJisl MPCIIOMIJICHUA BEIICCTBA OT MJIMHBI BOJIHBI IMPOXOAAIICTO YE€PE3 HETO
CBETA;

IIPEJIOMIIEHUE CBETA HA TPAaHULIE pa3ziena IByX Cpel

Pedpakuueii ceera Ha3pIBaeTcs:

UCKPHUBIICHHE CBETOBOIO JIy4a B CPEE C U3MEHAIOIIMMCS II0Ka3aTelIeEM IIPEIOMIICHNUS;
SABJICHUC ITOJIHOTO BHYTPCHHETO OTPAKCHUSA CBETA,

IIPEJIOMIIEHUE CBETA HA TPAHUILIC pa3jieiia ABYX Cpell.

AOCOJIIOTHBIN MOKA3aTeJIb NPEJOMJICHHS CPelbl PABEH:

OTHOILIEHHUIO CKOPOCTH CBETA B BAKyyME K CKOPOCTH PaclpOCTPaHEHUsI CBETA B CPEIE;
OTHOLICHHIO CHHYCA YIJla MPEJIOMIIEHHS K CHHYCY yrJja IaJeHus JIy4a;

OTHOILEHHIO CHHYCA yIIa MaJieHNus K CUHYCY YIJla IPEIOMIICHUS JIyda IPOXOASIIEro U3 BO31yXa

(BakyyMma) B cpeny.

OTHOCHTEIbHBII MOKAa3aTeIb MPeJIOMJIEHUS CPebl PaBeH:

OTHOIIIEHHUIO CKOPOCTH CBETa B TIEPBOM Cpelie K CKOPOCTH CBETa BO BTOPOIi cperie;
OTHOILIEHHIO CUHYCA YIJia MaJeHUs K CHHYCY yTJia IPeIOMIICHUS;

OTHOIIEHHIO CHHYCA YTJIa MPEIIOMIICHHSI K CHHYCY yTJIa aIeHusl.

Peppakromerpus — 3ro:

COBOKYITHOCTb METOJIOB U3MEPEHHUs I10KA3aTENs IPEIOMIICHUS CPE/IbI;
croco0 U3MepeHMsl yIila MOJHOTO BHYTPEHHET0 OTPAXKEHUS CBETA;
ONTUYECKHUE METO/IbI I10 U3MEPEHHUIO abeppaIiii ONTUYECKUX CUCTEM.
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Jupakuus ¢cBeTOBLIX BOJH — 3TO:

ABJICHUE MPAMOJIMHEHHOIO PACIIPOCTPAHEHUS BOJIH B OIITHYECKN HEOTHOPOIHOH Cpeace;

SABJICHUC ITOJIHOT'O BHYTPCHHETO OTPAKCHHA CBCTOBBIX BOJIH OT KPAacB OTBepCTI/Iﬁ 1 HCIIPO3PAYHbIX
nperpazg;

SIBIICHUE OTMOAHUS CBETOM KPaeB OTBEPCTUI WIIM MAJIBIX HEIIPO3PAYHBIX MPETPaI.

Jlazep — 310!

VCTOYHUK HEKOT€PEHTHOI'O U3IyYCHUS;

TCHCPATOP BBIHYXKACHHOTO KOI'CPCHTHOT'O U3JIYUCHU A,
VCTOYHUK CIIOHTAHHOT'O U3JIy4EHUSI.

IMocsie mpoxo:kaeHnsi 6e0ro cBera Yepe3 KpPacHOe CTEKJIO CBeT CTAHOBHUTCH KPACHBIM;
nouemy?

BOJIHBI JPYTHX IIBETOB PACCEUBAIOTCS;

BOJIH JIPYTHUX LBETOB IIOTJIOLIAIOTCS;

BOJIHBI APYTHUX OBCTOB OTPAKAKOTCA.

IToryiomenneM cBeTa BEeECTBOM HAa3bIBAETCH:

YMEHBIIEHUE MHTEHCUBHOCTH MPOXOMSILErO CBETA C BEIIECTBOM, KOTOPOMY IEpEAAETCs 4acTh
CBETOBOM DHEPIUH;

YMEHBILIEHUE YaCTOThI IPOXOSAIIEH BOJIHBI BCIEJCTBUE PACCESIHUS CBETA,

YMEHbILIEHNE NTHTEHCUBHOCTH MPOXO/SILEro CBeTa 13-3a AUPPAKIMU HAa CTPYKTYPHBIX YacTULAX

OnrTuyeckas cpeaa Ha3bIBaeTcsl M30TPOIHOM (OAHOPOIHOI), €C/IU 3HAYeHHE e€ MoKa3aTesd
NpeJIOMJICHHSA

3aBUCHUT OT HAIIPaBJICHUS B CPEJIE;

3aBUCHUT OT ONTUYECKOHN IJIOTHOCTHU CPEJIbI;

HE 3aBHCUT OT HAIIPABJICHUH B CPEJE.

MOHOXpOMﬂTOp B OIITUKE CIHYKUT AJIA:

BBIJACIICHUA Y3KUX UHTCPBAJIOB YaCTOT CBETOBLIX BOJIH;
BBIJACIICHHA Y3KUX MHTCPBAJIOB JJJIMH CBETOBBIX BOJIH,
AJId TCHEpalluu MOHOXPOMATUYECCKOTO CBCTA.

ITossipuMeTp npeaHa3Ha4eH JJIsA ONpeae/ICHIs:
MOKa3aTessl MPeJIOMIIEHHUS ONTUYECKHU aKTUBHBIX BEILIECTB;
KOHIIEHTPALMN ONTUYECKH aKTUBHBIX BEIIECTB B PACTBOpAX;
JUTMHBI BOJIHBI MTOJIIPU30BAaHHOTO CBETA.

B nonsipuMerpe cBeTO(PHIBLTP NMPeAHA3ZHAYEH IS
aHaan3a MoJIIPU30BAHHOIO CBETA;

paszieneHus MoJs 3peHus Ha 4acTH;

[IOJIy4EHHUSI MOHOXPOMAaTUYECKOI'O CBETA.

D0T03/IeKTPOKOJIOPUMETPIIPEIHAZHAYEH /ISl ONpeesIeHuUsl:

3aBHCUMOCTH ONTHYECKOH TNIOTHOCTH PAaCTBOPA OT JUTMHBI BOJIHBI TIPOXOISIIETO CBETA;
K023 pHIIMEeHTa MOTJIOIEHHS pacTBOPA;

ToKa3arteJsl MPeIOMIICHHST PacTBOPA.

IIpeaebHBIM YIJIOM NpPeEJIOMJICHUS] HA3bIBAETCH YIoJI:
TIpeNOMIICHHUS Tyda, COOTBETCTBYIOIIUH YTy majeHus, papaomy 90°;
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TaJieHus Jy4a, IPH KOTOPOM YroJl TIpeomieHus pasen 90°;
MCKAY NPCIOMIICHHBIM U OTPAXKCHHBIM JTy4aMH.

SIBJIeHHE MOJITHOT O BHYTPCHHEI0 OTPAKEHUSA MOKET IPOUCXOAUTH IIPU:
nepexoae CB€Ta U3 ONTUYCCKU 0oJiee IIIOTHOM Cp€abl B MCHE IIJIOTHYIO,
nepexoae CBCTa u3 ONTUICCKU MCHEC IIOTHOM Cpcanbl B Ooitee IJIOTHY1O,
OTpaXCHUE CBETA OT 36pK3J'IBHOI>i IIOBEPXHOCTH.

C noMo1b10 peppakToMeTpa MOKHO HCCJIEI0OBATDH BElIeCTBA, Y KOTOPBIX:

nokasareJsb MPEIOMJICHUs OOJIBIIIE TOKA3aTelsl MPEIIOMIICHHSI CTEKIIAa H3MEPUTENIBHBIX MPU3M;
1oKa3aresb MPEIOMIICHHS PaBEH TOKA3aTENI0 MPEIOMIICHUS CTEKIIa H3MEPUTEILHBIX TTPH3M;
nokasaresib MPEIOMJICHHS MCHbIIIE TOKA3aTelIs PETIOMIICHHUS CTEKIIa H3MEPHUTEIIBHBIX TPU3M.

CHeKTpaJ]LHLIe JJUHHH — ITO:

JJUHUKX B CIEKTpaxX J3JICKTPOMArHUTHOI'O H3JTYUYCHUSA, COOTBCTCTBYIOIIHUE OIIPCACICHHOMY
3HA4YCHUIO JJIMHBI BOJIHBI NJIXM 9YaCTOTHI,

JIMHUU, pa3aC/IA0IKME IMMOJIOCHI pa3JIMIHOro UBCTA B IMOJIOCATBIX OIITUYCCKUX CIICKTPAX;

JIMHUU, ABJIAIOIIUECA TpaHULIAMU MCXKAY [IBETAMU paayTu.

CrnexkTpbl norJiomeHus (a0copoOUOHHBbIE) HAOIIOIAIOTCS:
MIPU OTPAKEHUU U PACCESTHUH CBETA BEIIECTBOM;

B CBETE OT UCTOYHHUKA U3ITyUCHHUS;

MIPU TIPOXO’KJICHUU CBETA YEPE3 BEIIECTBO.

CrnekTpbl HCNYCKAHUA (AMUCCHOHHBIE) HA0II0AAK0TCSA:
B CBETE OT UCTOUYHHUKA U3ITy4EHUS;

IIPU OTPAKEHUU U PACCEIHUU CBETA BEIIECTBOM;

IpY HOIJIOEHUH CBETA BEIIECTBOM.

CnekTpockonusi — 310 pasaes (pU3MKH, B KOTOPOM:
paccMaTpuBarOTCs CIIEKTPBI PaIOBOJIHOBOTO U3JIyUEHUS;
M3Y4arOTCs ONTUYECKHUE CIIEKTPBI AJIEKTPOMArHUTHOTO U3JIyUYEHUS;
U3YYaIOTCSl aKyCTUUECKHE CIIEKTPHI.

CnJ101IHOM ONTHYECKUH CIIEKTP M3JIyUYeHHs MOXKeT HAOII01aThCs:

B BUJIE€ JIMHUH, COOTBETCTBYIOIIUX JUCKPETHBIM 3HAYCHUSAM YaCTOT WJIU JUIMH BOJIH;

B BHJIE HENPEPBIBHOM CHEKTPAIbHOM IIOJOCHL, COOTBETCTBYIOLIEH H3JIYYEHHIO B IIHPOKOM
4aCTOTHOM UHTEPBAJIE;

B BU/JIE OT/AEJIbHBIX Y3KHX M0JI0C, OXBAaThIBAIOIINUX HEOOIBIION YaCTOTHBIA HHTEPBAI.

CrnekTpajibHblil aHATU3 — 3TO QU3HYECKHd MeTO/:

Ka4eCTBEHHOI'0 ONPEACIIEHUSI COCTaBa BEILECTBA I10 CIIEKTPaM U3JIyYEHUs;

KOJINYECTBEHHOT'O OTPEJIETICHNS COCTaB BEIIECTBA IO AKYCTUYECKUM CIIEKTpaM;

Ka4eCTBEHHOI'0 ¥ KOJIMUYECTBEHHOIO OIPEIEIICHHS COCTaBa BEIIECTBA 10 ONTUYECKUM CIEKTPAM

HNudpakpacnoe (UK) usiydenne — 3T0 3JIEKTPOMarHuTHOE M3JIy4YeHHe B peaesaax JJIMH
BOJIH:
1)0,4-0,7 mxm; 2.) 0,01- 0,4 mxm; 0,4 mxm; 3.) 0,7 MM - 1,2 MM

JJ1s1 HOpMAJILHOM JUCIIEPCHH CBETA CIIPABEAIHBO:

an an an dn dn dn _

1)@ = 'D; gl 2) @ D; g 3.) @ = 'D; g
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Jl1s1 HOpMAJILHOM AUCIIEPCHH CIIPABEJINBO:

an dn | an drn dn an

YabrpaduoieToBoe H3TydeHHEe — ITO JIEKTPOMATHAUTHOE H3JIy4eHHe B Mpeaesax AJIuH
BOJIH:
1.)0,01-0,4 mxm; 2.)0,4-0,7 mxm; 3.) 0,7 Mkm - 1,2 Mm

Onruyeckasi cpea Ha3bIBAETCSI AHU30TPOIHON (HEOTHOPOIHOI1), ecJiu eé nmoKa3aTe/ib
npeJjoMJeHus N :
1)yn=f(xy,z) 2)n=1

2. TecTbl KO BTOpPOH pyOEKHOW aTTECTAMH IO JUCHUIUIMHE «ONTHYECKHE METOJbI B
OHOJIOTUM»

3aKoH oTpaskeHHs CBeTAa.

VYron nageHus CBETOBOTIO JIyda PaBeH YIUIy €ro OTpaKeHHs.

Jlyd majaromuii U Jiyd OTpa)KEHHBIN HE JIEKAaT B OAHOW IUIOCKOCTH, IPUYEM YIOJl OTPAKEHUs
Oosble yria najeHus.

Jlyd maparomuid, Jgyd OTPa)KEHHBIM M NEPIEHAMKYISAP K OTPAKAIOIIEW MOBEPXHOCTH JIEKAT B
OJIHOM IJIOCKOCTH, IPUYEM YTOJI TAJICHNSI PABEH YTy OTPaKEHUs

3aKkoH npeJsioMJICHHUS CBETA.
1. ﬂ =n2. Sini-Sinr =n3. Sini = Sinr
Sinr

JAuncnepcus ceera.
1.n=f(ho) 2.n=f(ho) 3.n=const

KorepeHTHble cCBeTOBbIC BOJIHbI.

BounHbl, nMeromire BCeBO3MOKHbIE YaCTOThI KOJIEOaHUI.

BomHbl, HE 0IMHAKOBOM YaCTOTHI M HE MOCTOSTHHOM pa3HOCTHIO (ha3.

BounHbl, 0q1HAKOBON 9acTOTHI, pa3HOCTH (a3 KOTOPBIX OCTAETCS BCE BPEeMs MOCTOSHHOM.

YcnoBue nHTEp(PEPEHIHOHHOTO MAKCUMYMA.
L.A=t(m-1) 4, (m=0,1,2,...)

2A=tm4i, (Mm=0,12,...)

3.A=£IM (4,2 (M=0,1,2....)
YciaoBue unTepdepeHIMOHHOI0 MUHUMYMA.

L.A=+(2m-1) 4, (m=0,1,2,...)

2A=2m4, (m=0,1,2,...)

ﬂ*o
3.A=i(2m+1)7 (m=0,1,2,...)

Jupakuus cBeTOBBIX BOJIH.
OTO SIBIEHNE NPSIMOJIMHENHOTO PACIIPOCTPAHEHHSI CBETOBBIX BOJIH B HEOJTHOPOIHOM CpEE.
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OTO SIBIEHHE NOJHOTO OTPAXEHHS CBETOBBIX BOJIH OT KPAa€B OTBEPCTUI WIIA MaJIbIX
MPENSATCTBUMN.
370 sIBJICHUE OTMOaHUs CBETOBBIX KPAaeB OTBEPCTHH MM MAJIbIX MPENSTCTBUH.

B kakom caydae qnudpakuus BoJH 3aMeTHee?

Judpakius BOJIH TeM 3aMeTHEe, 4eM OOJIbIIIe JJIMHA BOJHBI M Y€M MEHBIIE pa3MephI
MPENSATCTBUM (IEJICH) TTO CPaBHEHUIO C JUTMHOW BOJIHBI.

CooTHoOIlI€HHE JIMHBI BOJIHBI U Pa3MEpPOB MPENSATCTBUN (11Ieield) He BIUSET Ha SIBJICHUE
nudpakium.

Judpakius BOJIH TeM 3aMETHEE, YeM MEHbIIIE JUTMHA BOJHBI M YeM OOJIBIIE pa3MephI
MIPENSATCTBUM (IEJICH) TT0 CPaBHEHUIO C JUTMHOW BOJIHBI.

JAundpakunonHas peierka.

JudpakmoHHas pemeTka- 3T0 ONTHIECKOe YCTPOUCTBO, 36PKAIbHO OTPAXKAIOIIEE CBET.
JudpakmoHHas peeTka- 3T0 ONTHYECKOe YCTPOUCTBO, MPEACTABISIONIEe COOOH
COBOKYITHOCTH OOJIBIIIOTO YK CIIA TTAPaICIBHBIX, OOBIYHO PABHOOTCTOSIIIHMX JAPYT OT APYyTa
LICIIECH.

JudpakimoHHas pelieTka- 3T0 IBOSKO BBITYKJIas JIMH3A.

Yro Takoe Jazep?

Jlazep- 3TO UCTOYHUK HE KOT€PEHTHOT'O U3IY4YECHHUS.

Jlazep- 3TO reHepaTop BBIHYKIEHHOTO KOTEPEHTHOTO H3ITYYEeHUS
Jlazep- 3TO UCTOYHUK CaMOIIPOU3BOJIBHOTO U3TYUEHHUS.

Buemnnii porodrdext. YpaBHenune JiiHIITEHA.

mv? mv?

2. hv=A+

1. hv=A- 3. hv=A+ mgh

Touye4yHblil HCTOYHUK CBETA — ITO:
M cTOYHUK Ta3€pHOTO U3ITY4YCHHUS.

I/ICTOIIHI/IK, pa3sMEPbI KOTOPOT'O MAJIbI IO CPABHCHUTIO € PACCTOSIHUEM JO MECTa Ha6J'IIOI[eHI/I$I.

HcTouHuK, KOTOPBIN NOCHUIAET CBETOBOM MTOTOK PABHOMEPHO BO BCEX HAIPABICHUSX.

CBeToOBOI J1y4 — 3TO:

['eomeTpuueckast TMHUS, TEPIEHIUKYISPHAs K BOJTHOBOMY (DpPOHTY UM MOKa3bIBAOLIAs
HaIpaBJIEHUE PaCTIPOCTPAHEHHs BOJTHOBOTO BO3MYIIICHHUSI.

JIuHus, KacatenbHas K BOJTHOBOMY ()POHTY pacipOCTPAHSIOLIEHCsS CBETOBOM BOJIHBI.
CymectByronuii B 00beMe CBETOBOTO U3JIyUYEHUs y3KUN ITyYOK CBETA.

AGCOJIIOTHBII MOKAa3aTeIb MPeJIOMJIEHUs ONTHYECKOI cpelbl MOKA3bIBAET:

Bo ckonbKo pa3 yros najieHus CBETOBOTO JTyda OOJIbINE YIiia MPEIOMIICHHUSI.

Bo ckobko pa3 cCKOpOCTh pacpoCTpaHEeHUsI CBETa B JAHHOW CpeJie MEHBIIE CKOPOCTH
pacnpoCTpaHEeHHUs CBETa B BO3/IyXE WU B BaKyyMe.

Bo ckosbKko pa3 cHHYC yriia MaJIeHnst CBETOBOTO JIyda MEHBIIE CHHYCA YTJIa IPETOMIICHHS.

HN300paxkeHne B IJIOCKOM 3epKalie.
JleiicTBUTENBHOE, IPSIMOE U YMEHBIIECHHOE.
MuumMoe, oOpaTHOE U TeX K€ pa3MepOB.
MHuMoe, IpsIMOE U TEX K€ Pa3MEPOB.

B syne Buaum n3odpaxkenue o0beKra:
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JeticTBuTenpHOE, OOpaTHOE, YBEITHMYCHHOE.
JlelicTBUTENBHOE, IPSAMOE U TEX K€ Pa3MEPOB.
MHuMoe, npsiMoe, YBEIMYEHHOE.

B Mukpockone uzodpaxkeHusi 00beKTa:
Muumoe, 00paTHOE U YBEJIUUYEHHOE.
JelicTBUTENbHOE, MPSIMOE U YMEHBILIEHHOE.
MuumMoe, npsiMoe, YBEJTMUEHHOE.

8.3. O1eHouYHbIEC CPeNICTBA, PEKOMEHIYEMBIC IS BKJIFOUEHUs B (DOH]T OLIEHOYHBIX CPEICTB
JUTSL IPOBEJICHUS] HTOTOBOM TOCY/IapCTBEHHOW aTTECTAIIHH.

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecnieyeHne TUCIUIIJIUHBI (MOTYJIs1)

9.1. [lepeyeHb OCHOBHOM JUTEPATYPHI:

Ne HaumenoBanue cornacHo 6ubnuorpaduyeckum KonnyecTBo 3K3eMIIIsIpOB
TpeOOBaHUAM Ha xadenpe B 6ubnuoreke
1. | AaTonoB B.®., Yepnbir A.M., Kosnosa E.K.,
Kopxyes A.B. ®usuka u 6nopusnka. YueOHUK s 4 10
BY30B.- M.I'30Tap-Menua, 2008.
2. | AaronoB B.®., Uepubir A.M., Kosnosa E.K.,
Kopxyes A.B. ®uzuka u 6uodusuka. [Ipaktuxym. 3 12
Y4ebHoe mocobue st By30B.- M.I'sotap-Menua,
2008.
3. | Anronos B.®., Kopxyes A.B. ®usnka u 6nopusuka.
Kpatkuii kypc. YueGHOe nocoOue Jiist By30B.- 4 20
M.I's0tap-Menua, 2007.
4. | AuronoB B.®., Yepnsimn A.M., [Taceunux B.U. u ap. 5 15
buodwusuka.-M.Bnanoc, 2009
5. | AutonoB B.®., Yepubimn A.M., [1aceunuk B.U. u np. 6 o5
[TpakTukym o 6uousuke.-M.Bnaznoc, 2010
9.2. IlepeveHbONOTHUTENBHON JIUTEPATYPHI:
Ne HaumenoBanwue cormiacHo 6ubimnorpaguieckum KonuuecTBo 3K3eMIIIIpoB
TpeOOBaHUSAM Ha xadenpe B 6ubnuotexe
1. | Pybun A.b. buodusuka.- M. Kumxsslil 1om 4 15
“Yuausepcurer”,2009
2. | CaBenbeB U.B. kypc o0uieii ¢puzuku.-M.ACT, 2006. 8 12
3. | CuByxuH [I. O6muii kypc pusukn.- M. Odusmariur,
10 10
2006.
4. | Aaronos B.®., Kopxyes A.B. ®uzuka u 6nopusuxa.
Kypc nexuuit. Yue6Hoe nocobue s By30B.- 3 10
M.I's0Tap-Menna, 2004.

9.3. TlepeueHb METOIMYECKUX PEKOMEHIAIMHA ISl ayIUTOPHOH W CaMOCTOSITEIHHOMN
paboThI CTYIEHTOB:

Ne HanmeHoBaHMe coriacHo KonngecTBo 3Kk3eMILTApOB
6ubnuorpadguueckum TpeOOBaHUAM Ha xadenpe B 6ubnuoteke
1. | ArronoB B.®., Yepupim A.M., 6 25

ITaceunuk B.U. u np. [Ipaktukym no
onodmsuke.-M.Bragoc, 2010
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\ 2. \ NHcTpykiuuy k mabopaTopHbIM paboTam \ 30 -

9.4. IlepeueHb METOIUYCCKUX PEKOMEHAIMI JIJIs1 TPETIO1aBaTeIICH
Ne HaumenoBanue cornacHo KonngecTBo 3K3eMILTIpOB
oubmorpadudeckum TpeOOBaHUIM Ha xadenpe B 6ubnuoreke
1. | AnTonoB B.®., YUepnsit A.M., Koznosa
E.K., KopxyeB A.B. ®usuka u
onodmsuka. [Ipaktukym. YaebHOE 3 12
nocobue it By30B.- M.I'3otap-Menua,
2008.
2. | Auronos B.®., Kopxyes A.B. ®usuka u
ouodusuka. Kypc nexumii. YuebHoe

nocoOue it By30B.- M.I'yotap-Menua, 3 10
2004.

3. | Anronos B.®., Yepubim A.M.,
[Taceunuk B.W. u np. buodusuka.- 5 15

M.Baanoc, 2009

10. MaTepuajibHO-TEXHHYECKOE 0O0ecredeHue JUCHUTIIUHBI.

10.1. IlepeueHs MoMenIeHUH, HEOOXOIUMBIX ISl TIPOBEACHHS Ay TUTOPHBIX 3aHSITHU T10
JMCIIATUTHHE.

1. Jlexyuonnas ayoumopus Ha 6UOI020-MEXHUYECKOM (aKyibmeme.

2. Jlabopamopus ¢usuxu (ayo Ne 359, kageopa ¢uzuku u acmponomuu, YJIK Ned,
Bamymuna 44-46).

10.2. Ilepevens 060pymOBaHHs, HEOOXOIUMOTO JUIS IPOBEICHUS Ay JTUTOPHBIX 3aHITHH 10
JUCLUTUIMHE.
1. JlaGopatopHble yCTaHOBKHU AJis paboThl “OnpeneneHrne MOBEPXHOCTHOTO HATSKEHHS
SKUIKOCTH .
2. JlaGopaTopHbIe YCTaHOBKH JUT paboThl “OnpeneneHne BI3KOCTH KUIAKOCTH .
3. JlaGopaTopHble yCTaHOBKH il paboThl “TypOoauMeTpudeckuit MEeTo | OnpeeneHus
pa3MepoB yacTuir”.
4. JlabopaTopHble YCTaHOBKH /Js paboThl “M3ydyeHne cBOOOAHBIX KOJIeOaHU .
JlabopaTopHbIe YCTaHOBKH JJi paOOTHI “3BYyK’.
JIaGopaTopHble yCTaHOBKH Ui paboThI “YIIbTpa3ByK .
VYbTpa3ByKkoBOM AHCHIEPTaTOp.
Cnektpodoromerp.
9. ®OTO3IEKTPOKOIOPHUMETPEI.
10. XeMHIIOMUHOMET.
11. JlaboparopHble ycTaHOBKU AJis paOoThl “Jlazep”.
12. Papuomerp.
13. Jlo3umeTpsl.
14. TlonspumeTpsl.
15. Pedpaxromerpsl.
16. JIaGopatopHble ycTaHOBKH Ui pa0boThl “McKyccTBEeHHAs moyKa”.
17. YcranoBKH JJIs IEKITMOHHBIX JEMOHCTPAIIAMN.
18. IlepcoHanbHbIE KOMIBIOTEPHI.
19. MynbpTHUMEAHIAHBIA TPOEKTOP.
20. IIpuHTEpbl U KOMUPOBATIbHAS TEXHUKA.

NG
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11.JIuct 00HOBJICHUS/aAKTYATU3 AU T
1. ITporpaMmma akTyanu3upoBaHa.
BHeceHnHbIe U3MEHEHHUS paCCMOTPEHBI U YTBEPKICHBI Ha 3aceaHuu Kadeapsl GU3NKU U
acTpoHOMUHU OT «27» utoHs 2018 1., mpoTokoa Ne 9.
OnoOpeHbl Ha 3acefaHnH coBeTa (DaKyIbTeTa XUMUHU, OMOJIOTHH M OMOTEXHOJIOTHH OT «29%
ntoHs 2018 r., mporokos Ne 11.

2. [TporpamMma akTyanu3upoBaHa.
BHeceHnHbIe U3MEHEHUSI paCCMOTPEHBI U YTBEPKICHBI Ha 3aceaHuu Kadeapsl GU3NKU U
actpoHomuu oT «18» utons 2019 r., nporokon Nel2.

OnoOpeHbl Ha 3acefaHny coBeTa (DaKyIbTeTa XUMUHU, OMOJIOTHH U OHOTEXHOIOTHH OT «01%
utoiisg 2019 r., mporokox Ne 12/18-19.

3. Ilporpamma akTyaau3upoBaHa.
BHeceHnHbIe U3MEHEHUSI pACCMOTPEHBI U YTBEPKICHBI Ha 3aceaHuu Kadeapsl GU3NKU U
acTpoHOMHUH OT «25» utons 2020 r., mpotokoa Ne 10.

OnoOpensl Ha 3acelanuu coBeTa GaKyIbTeTa XUMUU, OMOJIOTHH U OMOTEXHOIOTUH OT «30»
utonHs 2020 r., mpotokoi Ne 10/19-20.
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