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1.CooTHeCeHHBIX ¢ IJIAHMPYEMBbIMHM Pe3yJibTAaTAMHM OCBOECHHUSI 00pa30oBaTe/IbHOM

NporpaMMblI

B pesynabrare ocBoenuss OOIl oOyuvaromuiicsi JOJDKEH OBIAAECTh CIEAYIOUUMU
pe3ynbTaTaMu O0yYEHHUS 110 AUCITUTUIHHE:

Koabt Pe3yabrarsl ocBoenuss OOII IlepeyeHb MIaHMPyeMbIX Pe3yJbTATOB
KOMIIeTeHIHii Cooeporcanue komnemeHnyui* o0yuyeHusi O TUCHHUILINHE™*
OIIK-1 Croco6en HCIIOIL30BaTh 3-OI1K-1 3Hatb: 6a30BbIC 3aKOHBI
0a30BLIE 3HAHUA CCTCCTBCHHOHAYYHBIX TUCHUILIINH;
€CTECTBEHHOHAYYHbBIX OCHOBHBIC MaTEeMAaTHYCCKUE 3aKOHBI;
JTUCITUTIIINH B OCHOBHBIC (DU3UYECKHE SIBIICHUS,
pohecCHOHANBHON MPOLIECCHI, 3aKOHBI ¥ TPAHUIIBI KX
ACATCIIBHOCTH, IIPUMCEHATD NPUMEHUMOCTH; CYITHOCTh OCHOBHBIX
MCTO/IbI MATCMATHIECKOTO XUMHUYECKUX 3aKOHOB M SIBJICHHI; METOIbI
atallsa 1 MOACTMpOBAHMIA, MaTEeMaTUYECKOT0 MOJICIIMPOBAHUS,
TEOPETUUECKOTO U
TEOPETHYECKOTO U SKCIIEPHUMEHTAIBHOTO
AKCTIICPUMEHTAIBHOTO
HCCIe0BaHUs HCCIICNOBAHHA
V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0JIeM, BO3HUKAIOIIUX B XOJIE
po(heCCUOHATTLHON e TeILHOCTH,
MPUBJIEKATH JIJIS UX PEIICHUS
COOTBETCTBYIOLIHH (HPH3HUKO-
MaTeMaTUYEeCKUi anmnapar
B-OI1IK-1 Brnagers: MaTeMaTHUYECKUM
anmapaToMm I pa3paboTKu Mojiesei
MIPOLIECCOB M SIBJICHUH, pELICHUS
MPAaKTHYECKUX 3a7a4 MpohecCHOHATBHOM
NeSTeIIbHOCTH; HaBBIKAMH
HCIIOJIb30BAHUSI OCHOBHBIX
o0uiepu3nYeCKuX 3aKOHOB U IPUHLIUIIOB
VYKE-1 CnocoOeH OCyIIECTBIISTh TIOUCK, | 3HATD:
KPUTUYECKHI aHaJN3 U CUHTE3 CHUCTEMHBIN OAXO0/ JIJISl PEIICHUS
nH(OpMAIIAN, TIPUMEHSTH MOCTABJICHHBIX 3a/1a4
CHUCTEMHBIN TTOXO IS YMeTh:
peleHus TOCTaBICHHBIX 33/1a4 | OCYIIECTBIIATH MTOUCK, KPUTHUECKUMA
aHaJIN3 U CUHTE3 HHPOPMAIINH, IPUMEHSITh
CUCTEMHBIN TOIXOJ JIJIsl pEIICHUS
MOCTABJICHHBIX 33/1a4
OIlK-3 CnocoOHOCTh HCTIOIB30BAThH 3-OIIK-3: ITonsarus

0a30BBIC TEOPETUUECKHE 3HAHMUS
(hyHI1TaMEHTaJIbHBIX Pa3/IesioB
o01ieit 1 TeopeTHYECKOn
(bU3MKYN 1715 peleHus
npodecCHOHATBHBIX 3a1a4

- TEOMETPHUECKas ONTHKA,
- CIIEKTpaJIbHOE OMHCAaHUE BOJHOBBIX
MoJeH,

- sIBJIeHUE UHTep(DEepeHIINH;
KOT'€pPEHTHOCTh BOJIH,

- BJIeHUE Tudpakuuu,

- CHIEKTpaJIbHbIC TPUOOPHI,

- IMCIIEPCHUs CBETA,

- ONITUYECKHE SBJICHUS Ha IPaHUIIC
paszena cpef,

- ONITHKA AHU30TPOIHBIX CPES,




- paccesiHUE CBETa, - M3JIyueHHE CBETA,
Ta3epsl,

- HEJIMHEIHBIE ONTUYECKHE SBJICHHUS.
V-OIIK-3:

- KOJIMYECTBEHHO pelaTh KOHKPETHBIE
3a7a4M B paMKax MPUHATHIX
NpUOIMKESHUH.

B-OIIK-3:

- OCHOBaMH 3JIEKTPOMAarHUTHOW TEOPUU
CcBeTa.

2. Mecto moayast xucuuiuiad B crpykrype OOII 6akanaBpuara

Moaynbs TUCUMIUIMH peanu3yeTcs B pamkax 0a3oBoi yactu. Munekc monyns b.02.03

JUist ocBoeHUsT MOAyJIsl HEOOXOOUMbI KOMIETEHIIMH, C()OPMUPOBAHHBIE B pamMKax
U3YYEHUSl CIEAYIOIIUX JUCUUIUIMH: MaTEeMaTUYeCKU aHallu3, aHaJIuTHYecKas
TeOMEeTpus, JUHEHas anredpa.

JucuuniauHbl u3ydaercs Ha 2 Kypce B 4 cemectpe.

3. O0beM MOIYJISl B 32a4eTHBIX eIJUHUIAX ¢ YKA3aHHEM KOJIHYEeCTBA aKaleMHUYeCKHX
YacoB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4Yaromuxcs ¢ npenojanaresieM (1o
BH/IaM 3aHATHII) U HA CAMOCTOATEJILHYIO PadoTy 00y4Yaromuxcs

O6mast TpyaoeMKocTh (00BeM) MOayis cocTaBisieT 6 3adeTHBIX eauHuIl, 216
aKaJIEeMUICCKHUX YaCOB.

3.1. O6vém oucyunaunsl nO 6UOAM YUEOHBIX 3aHAMUIL (8 Uacax)

Cemectp 4
O0beM TUCIUTUTAHBI Bcero gacos
Ounas ¢popma | 3aounas popma
oOy4eHus o0y4eHus

OO6m1ast Tpy10€MKOCTD JTUCITATITUHBI 216 He
MpeaycCMOTpeHa
dI'OC

KonTaktHas* paboTta oOyyaroniuxcs ¢ 96

pernojiaBarenemM

(o Buy1aM y4eOHBIX 3aHSTHH) (BCETO)

AynutopHas pabota (Bcero**): 96

8 MOM uuce:

JICKIIUHU 32

CEMHHAPbI, TPAKTHYECKUE 3aHATHUS 32

nmabopaToOpHBIE pabOTHI 32

CamocrosiTenpHas paboTa o0ydaromuxcs™* 66

(Bcero)

Bug npoMexxyTodHOM aTTecTanuu 54

oOyyaroterocs (9K3aMeH)




4. Conep:xanue MOAYJisl, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jaejiaM) ¢ yKa3aHueM
OTBE/J€HHOI'0 HA HUX KOJIMYeCTBAa aKaJeMU4eCKHX YACOB 1 BU/I0OB Y4eOHbIX 3aHATHH

4.1. Pazoenvt Oucyuniunsvt u mpyooemKoCcms no 6UOAM y4eOHbIX 3aHAMUIL
(6 akademuueckux uacax)

Jlna ounou popmul 00yuenusn

Nenn/m | HaumeHoBaHMe pa3jaesia Buabl yueOHBIX 3aHATHI, BKJIIOYasI
/TeMbl JUCHUTIIMHBI CaMOCTOSITEJIbHYI0 padoTy 00y4daromuxcs
U TPYAOEMKOCTH
(6 uacax)
AyauTOpHBbIE yYeOHbIe 3AaHATHS
Jlek Cem/IIp JIao CPO
6. KOJIEBAHUS U BOJIHbI 16 16 16 30
6.1. KUHEMATHUKA TAPMOHUYECKUX |2 2 2 5
KOJIEBAHUI
6.2. CBOBO/IHBIE 3ATYXAIOLIME 2 2 4 10
KOJIEBAHUS
6.3. BbIHYXK/IEHHBIE KOJIEBAHUS 4 4 4 10
6.4. PACIIPOCTPAHEHUE BOJIH B 4 4 2 5
VIIPYTOW CPEJIE
6.5. SHEPTETUYECKUE 4 2 2 2
XAPAKTEPUCTUKH BOJIH
7. ONTHUKA 16 16 16 36
71 VHTEP®EPEHIIVS CBETA 3 3 3 10
79 JIMDPAKIIMS CBETA 3 3 3 10
7.3, TIOJIAPU3ALIMS CBETA 3 3 3 6
7.4. B3AUMOJIEVICTBUE 3 3 3 5
BJIEKTPOMATHUTHBIX BOJIH C
BELL[ECTBOM
75 TEIJIOBOE U3JTYYEHUE. 4 4 4 5
KOPITY CKYJISIPHBIE CBOMCTBA
V3JTYYEHKS
Ilpum.: Jlex — nexyuu, Cem/lIlp — cemunapvi, npaxmuueckue 3auamus, Jlab —

nabopamopnvie 3auamus, CPO — camocmoamenvHnas paboma obyyarowuxcs

4.2. Cooeporcanue oucuyuniunsvl, CMmpyKmypupoeantoe no pazoeiam (memam)



Jlexyuonnwiii Kypc

Ne HaumeHnoBanue Conep:xanue
pasjaesia /TemMbl
AUCIUANJIMHBI

6. KOJIEBAHUA U
BOJIHbI

6.1. |KMHEMATHUKA Konebarenbupie  nBmkeHus. CoOCTBEHHBIC, BBIHYKICHHBIC
APMOHUYECKHX napaMmeTpuieckne kosnebOanus. ABTokosneOanus. ['apMoHMYECKHe
KOJIEBAHNN o
KojieOaHusl. AMIUMTYAa, dYacTora, ¢asa, MepHoj KoJieOaHUH.
OmnpeneneHne aMIuIMTYIbI U a3kl TAPMOHHYECKUX KOJICOAHUN U3
HavyalbHBIX yCoBHil. [IpeacTaBieHne rapMOHUYECKOTO KoJIieOaHus
C IIOMOIIBIO BEKTOPHOU JUarpaMMBl.
CroxeHue KojebaHuil omHOro HampaBieHus. buenus. Croxenue
B3aMMHO NEPIEHIUKYIAPHBIX KosieOanuil. @urypsl Jluccaxy.
IMapmonnueckuit ocumsuiarop. Kasuymnpyras cuna. YpaBHeHUE
rapMOHHUYECKOT0 OCHHIIIATOpA. Maibie KojaeOaHus CHCTEMBI OKOJIO
MOJIOKEHHUS PaBHOBECHS. DHEPTHSI TAPMOHUYECKOTO OCHMILIATOPA.
MatemaTtuueckuid U GU3NYECKUN MasiTHUKU.

6.2. |CBOBOIHBIE YpaBHeHHE COOCTBEHHBIX  3aTyXaWIIUX  TapMOHHYECKHX
i‘é&ﬁ;ﬁ?yﬁﬂE KoJieOaHu#, ero pemieHue. ANEpHOIUYECKOE  JIBUIKEHUE.
XapakTepUCTUKU 3aTyXaoIIero TrapMOHHUYECKOTO OCHUILISATOPA!
aMILTUTY/1a, Iepro, Ko3QUIIMEHT 3aTyXaHus, JorapupMHUUCCKUI
JIEKPEMEHT 3aTyxaHusl, BpeMs penakcanuu. Jlooporaocts [1-2].

6.3. |BBIHYXXJEHHBIE VYpaBHeHHE  BBIHY)KJIEHHBIX  KOJ€OaHUH, €ro  peuieHHeE.
KOJIEBAHMA Ilepexoanbrii  mpomecc. AMIIMTYyZa M HadalbHas — ¢asza
BBIHYKJICHHBIX KoJieOaHui. SIBieHne pezoHaHca. AMITUTYIHbIE U
¢da3oBble  pe3oHaHCHbIE KpuBble. CBs3b  JTOOPOTHOCTH €
napaMeTpaM# pe30HaHCHOM KpuBoii [1-2].

6.4. |PACIIPOCTPAHEHME BonnoBoii mpomecc. Knaccudukanms BOMH: 1O Xapaktepy
BOJIH B YIIPYTOU CPEAE | nppigenns wactury (momepedrble W MPOIONBHBIE BOJHBI), IO
croco0y mepeHoca sHepruu (Oeryiye U CTOSYHE BOJHBI), IO
dbopme  BOJHOBOTO ¢dbponta  (TIOCKHE, chepuueckue,
LHWIAHAPUYECKUE BOJHBI).

YpaBHEHHE TUIOCKOW BOJIHBI, PACIIPOCTPAHSIOIIECHCS BIOJIb OCH  X.
XapakTepUCTUKU BOJHOBOTO Mpollecca: JUIMHA BOJHBI, (hazoBas
CKOpOCTb, BOJHOBOE€ YHCJIO, BOJIHOBOM BekTop. I['paduueckoe
MIPECTaBICHUE BOJIHOBOTO Ipoliecca. Y paBHEHHE IMIIOCKOM BOJIHBI,
pacrpoCTpaHsIONIeHCsl B IPOU3BOJIHLHOM HaIlpaBJICHHUH.

Crostuast BomHa. KoopauHatTe! y3710B U IyyHOCTEH. YpaBHEHUs U
TpaHUYHBIC YCIIOBUS ISl BOJIH B CTPYHAaX U TpyOax.

BonnoBoe ypaBHenue. Pa3oBas CKOpPOCTb BOJIH B Pa3IMUHBIX
cpenax [1-2].

6.5. |PHEPTETUYECKIE [IIOTHOCT DHEPTUHM TUIOCKOH YIpyroil BomHbL ITOTOK SHEprum.
XAPAKTEPUCTURY BOJH | [T10150cTh  MOTOKA sHepruu. Bekrop YmoBa. MHTEHCHUBHOCTH
BOJIHBI. AMIUIMTYyAa CQEepUuyYecKo W UWIMHIPUYECKON BOJIH.
Pacnpenenenue osHeprum B Oerymeid U CTosued BOJHAX.
OTtpaxkeHue 1 NpeIoMIIeHHE BOJIH Ha TpaHuIle IBYyX cped. D dekT
Jlorutepa [1-2].

1. OIITUKA

7.1. |MHTEP®EPEHIMA CBETA |["naBHbIe 3Tambl pa3BUTHS GU3NUECKUX TeopHit. CBETOBas BOJHA.
CaetoBoii BekTop. [lokazarens npenomieHus. 3aKOHBI




reoMeTpuueckoil ontuku. Onruueckas JuyiHa nytu. [puHnun
®epma. Dopmyia TOHKOM JTUH3BI. IHTEHCUBHOCTH CBETA.
EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET.

Nutepdepentus. [Ipunnun [roliredca. ABnenue uatepdepeHIInm
KorepeHTHBIX BoJH. [IlnprHa naTephepeHIIMOHHBIX TIOJIOC U
paccrosinue mexay HuMu. Korepentnocts. CriocoObl
HaOmoieHus uaTepdepeHn ceera. 3epkana Openerns.
bunpuzma ®@penens. UntepdepeHuns npu oTpaxeHUH OT TOHKUX
IIeHOK. 110J10Chl paBHOM TONIIMHBI M PABHOI'O HAKJIOHA.
Hutepbepomerp Maiikenbcona [1-2].

7.2.

TIUOPAKLS CBETA

[Mpuniun [roiirenca-®penens. Judppakuus Dpenens u
muppakmus  Dpaynrodepa.

3onbl @penens. Audpakuus OpeHens OT KPyrioro OTBEPCTUS U
Kpyriioro skpasa. Jugpaxuus @paynropepa ot mes.
MmHoromnyueBas uHTepdepenus. AndpaxnuonHas pemerka.
Jucriepcus 1 pa3peniaronmas cuiaa JUPppakiinOHHON PEeIeTKH.
Hudpaxius peHTreHOBCKUX nydeir. @opmyna bparros-Bynbda.
IToustue o ronorpaduu [1-2].

7.3.

I[MOJIIPU3AIINA CBETA

[Tomstpuzatopel. 3akon Mamtoca. CTeneHb moJIIpU3aIiiu.
[lonApuzanus npu oTpakeHUU U IpeaoMiieHuH. 3akoH bprocrepa.
[longpuzanus npu JBOMHOM stydernpesnomieHud. OObIKHOBEHHBIN
1 HEOOBIKHOBEHHBIN JIyuu. Bpalienue niockocTu nossipu3aium.
Dddexr Keppa [1-2].

7.4.

B3AUMOJIEUCTBUE
SJIEKTPOMAT'HUTHBIX
BOJIH C BEHIECTBOM

Hucnepcus ceera. ['pynmnoBasi CKOpOCTb. DJeMEHTapHasi TEOpUs
nucnepcuu. [lornomenue cBera. 3akon byrepa. Paccesrue cBera.
3akoH Panes. MonekymspHoe paccesinue cBeta. ddekr
BasuiioBa-Yepenkona [1-2].

7.5.

TEILUIOBOE U3JIVUEHUE.
KOPITYCKVYJISIPHBIE
CBOWCTBA U3JIYUEHU S

3akon Kwupxroda. PaBHOBeCHAs TUIOTHOCTH SHEPTHH U3ITYICHUSI.
®opmyna [Lnanka.

3akoH Credana-bonbiimana. KopnyckynspHeie cBoicTBa
uznydenus. ®ororddext. OnsiT bore. PoToHBI. DPdeKT
Kowmmtona [3-5].

HpakmuquKue/ceMuHapCKue SAHAMUA

Ne HauMeHoBaHMe Conepxxkanue
pasjaesia /TemMbl
AUCHUIIJINHBI
6. KOJIEBAHUSA U
BOJIHBI
6.1. [KMHEMATHKA Kone6arenbuple  aBwkeHns. COOCTBEHHBIE, BBIHYXKICHHEIE
TAPMOHMYECKHX napamMeTpudeckue KosneOanus. ABTokosieOaHus. ['apMoHMYECKHE
KOJIEFAH1I .
KojeOaHus. AMIUIMTYAa, 4acTora, (asa, mepuoa KoJeOaHHiA.
Omnpenenenne aMITUTYIBI U (Da3bl TAPMOHUYECKUX KOJIEOAHUH 13
HavyanbHBIX ycioBui. [IpencraBneHe rapMOHUUECKOT0 KoJIeOaHus
C TIOMOIIIBIO BEKTOPHOW AHarpamMmbl.
Crnoxenue kosnebaHuii oHoOro HampasieHus. buenus. Cnoxenue
B3aMMHO NEPICHANKYIIAPHBIX Kosiebanuii. durypsl Jlnccaxy.
6.2. |AMHAMMKA ['apmonnueckuit ocumiuisatop. KBasuynpyras cuna. YpaBHeHUe
T'APMOHHYECKMX rapMOHHYECKOT0 OCIHIILIATOpa. Masbie KoJiebaHusi CHCTEMBI OKOJIO
KOJIEBAHUU




TIOJIOKCHU PaBHOBCCHS. 3Hepr1/1;1 TapMOHHUYCCKOr'0 OCHHUIIIATOpPA.
MareMaTtuueckuii ¥ GU3NIECKHI MasiTHUKH.

6.3.

CBOBO/IHBIE
3ATYXAIOUIUE
KOJIEBAHUSI

YpaBHeHHEe  COOCTBEHHBIX  3aTyXalOMIMX  TapMOHUYECKUX
KojeOaHuif, ero pemieHue. ANEpUOJUYECKOE  JBUKCHHE.
XapakTEepUCTUKH 3aTyXaloIEro IapMOHMUYECKOIO OCLUIUIATOPA:
aMIUIUTY1a, Iepuol, K03 PUIMEHT 3aTyxaHus, JorapudMuyecKuit
JICKPEMEHT 3aTyxaHus, BpeMs pesakcanuu. Jlooporaocts [1-2].

6.4.

BbIHY>KAEHHBIE
KOJIEBAHUA

VYpaBHeHHE  BBIHYKIEHHBIX  KojleOaHUM, ero  peuieHwue.
[lepexomnblii  mpomecc. AMIUIMTyHa ¢ HadaibHas  ¢asa
BBIHYKICHHBIX KoJieOaHuii. SIBieHune pezoHaHca. AMILTUTYIHbIC U
¢da3oBele  pe3oHaHCHbIE KpuBble. CBsi3p  JTOOPOTHOCTH €
rapaMeTpaMH Pe30HaHCHOM KpuBoii [ 1-2].

6.5.

PACIIPOCTPAHEHMUE
BOJIH B VIIPYT'OU CPEIE

BoustHOBOM Ipouecc. YpaBHeHue TJIOCKOU BOJIHBI,
PacpOCTPaHAIOLIENCS BIOJIb OCH X. XapaKTEPUCTUKH BOJIHOBOT'O
mporecca: JJUHAa BOJHBI, (ha3oBasi CKOPOCTh, BOJHOBOE YHCIIO,
BOJIHOBOM BekTop. ['paduueckoe mpeacTaBieHHEe BOJHOBOIO
rporecca. YpaBHEHHE IINIOCKOM BOJIHBI, PACIPOCTPAHSIOUIEHCS B
IIPOU3BOJILHOM HaIIPaBJICHUU.

Crosiuast BosiHa. KoopauHath! y3510B U My4HOCTEH. YpaBHEHUS U
I'paHUYHbIE YCIOBUS JUIsl BOJIH B CTPYHaX U TpyOax.

BonnoBoe ypaBHeHue. Da3oBas CKOPOCTb BOJIH B Pa3jIU4HBIX
cpenax [1-2].

OIITUKA

MHTEP®EPEHIIMA CBETA

['naBHbIe 3Tanbl pa3BUTUsA PuU3nUeckux Teopuil. CBeToBast BOJIHA.
CseroBoit  Bektop. Ilokazarens  mpenomiieHus.  3aKOHBI
reoMeTpuueckoi ontuku. OnTtudeckas MHA NyTd. [IpuHIMN
®epma. PopMmyna TOHKOW JIMH3BL. VIHTEHCHMBHOCTH cCBeTa.
EcrecTBeHHBIN U NOJIPU30BAHHBIN CBET.

Wntepdepenus. [punnun [rolireHca. fIBnenne nHTepdepeHInu
KOrepeHTHbIX BoOJH. IllupuHa wHHTEp(HEpPEeHUUMOHHBIX TNOJOC U
paccrosinue mexay Humu. KorepeaTHocts. CriocoObl HaOMI0IeHUS
uHTepdepeHn cpera. 3epkana dpenens. bunpuzma Dpenens.
WNuTtepdepenuuss mnpu oTpakeHUH OT TOHKUX IUIeHOK. [lomocel
PaBHOM TOJIIMHBI M PAaBHOTO HakjoHa. [1-2].

7.2.

TIUOPAKIMS CBETA

[Tpunuun IrolireHca-®penens. Audpaxius ®penens u
mudpakuus  PpayHrogepa.

3oubl Openens. Audpakuus Openenst oT Kpyriaoro oTBEpCTUsl U
Kpyrioro okpaHa. Jludpakuus @PpayHropepa OT  ILENH.
MpuoronyueBas wuHTepdepeHuus. JudpakuuoHHas pemieTka.
Hucrnepcust W paspemiaronias cuia JUGPaKIMOHHON PpEIIeTKH.
Hudpaxius pentreHoBckux syuei. dopmyna bparros-Bynbda.

[1-2].

7.3.

MOJIAPU3ALIA CBETA

[TomstpuzaTopel.  3akoH Mamoca. CTeneHb  MOJISPHU3AIUU.
[Monspu3zanus npu OTpa’KEHUHU U MperoMIIeHud. 3akoH bprocrepa.
[Tonspu3zanus npu ABOWHOM JiydenpeomieHrnr. OOBIKHOBEHHBIN 1
HEOOBIKHOBEHHBIN JIyud. BpallleHue MI0CKOCTH TOSpU3aIIHH.
Dddext Keppa [1-2].

7.4,

B3ANMOJIENCTBUE
JIEKTPOMATHUTHBIX
BOJIH C BEII[ECTBOM

Hucnepcust cBera. ['pynmoBasi CKOpOCTb. DJIEMEHTapHas TEOpHs
mucnepcuu. [lornomenue ceera. 3akoH byrepa. PaccesHue cBera.
3akoH Pomes. MonekynsapHoe paccesHue cBeta.  OPGeKT
Basuiosa-Uepenkona [1-2].




7.5.

TEIUIOBOE M3JIVYEHME. |3akon Kupxrodga. PaBHOBecHasi MIIOTHOCTh DHEPIHU W3ITYUYCHUSI.
KOPITYCKVYJISPHBIE

CBOWCTBA U3JIVUEHUS

®opwmyna [Lnanka.

3akon  Credana-bonprmana.  KopmyckynsipHble — CBOWCTBa
mnydeHus. Doroadpdexr. Onwvir bore. Dotonpl. DddekT
Komrntona [3-5].

Jlabopamopuvie 3anamus

No

Haunmenosanue
pazzeina /TeMbl

Ha3Banue nabopaTtopHoii paboThI

KOJIEBAHUSA 1 BOJIHBI

Konebanus

Neo 1 ®uznueckuii MasiTHUK.

Ne 2 Onpenenenue norapuMUUECcKoro IEKpEeMeHTa 3aTyXaHUsI.
Ne 3 Cnoxenue rapMOHMYECKUX KOJICOAHUM.

Ne 5 Wzydenue koseGaHM CBA3aHHBIX MasSTHUKOB.

Ne 6 Onpezenenne 3aBUCUMOCTH TIEpUOIa KOJIeOaHUM
MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a.

Ne 7 BeiHyK1€HHBIE TADMOHUYECKUE U XaOTHUYECKHE
KpYTHIbHBIE KOJICOAHMUS.

Ne 8 CBsi3aHHBIE MasATHUKY - PETUCTPALIMS U aHAJIU3 C
nomompo VidioCom.

2.2

BoHbl

Ne 4 Onpenenenne CKOpOCTH 3ByKa METOJIOM aKyCTUYECKOTO
pe30HaHca.

Ne 9 UnTtepdepeniust BOASHBIX BOJIH.

Ne 10 Onpenenenrie ATMHBI BOJTHBI CTOSYUX 3BYKOBBIX BOJIH.
Ne 11 Uzyuenue a¢dexra Jlomiepa 1ist ynbTpa3ByKOBBIX BOJH.

OnTuka

BomHOBag ontruka

Neo 1 KorepeHTHOCTH CBeTA.

Ne 2 Nzyuenune unteppepeHIiny ¢ IOMOIIBI0 OUTIPU3MBI
Openers.

Ne 12 Untepdepennius Ha 3epkasie OpeHens ¢ reuii-HeOHOBBIM
JIa3EPOM.

Ne 3 N3yuenune nunteppepeHiiuy cBeTa Npyu OTPAKEHUU OT
TOHKHX TUJICHOK.

Ne 11 Kousbia HeroTOHa B IpOXOASIIIEM MOHOXPOMATHYECKOM
CBETE.

Ne 10 U3mepeHne nokazaTesnsi IpeJIoOMIICHUS BOXIyXa C
oMot naHTEpdhepomerpa Maxa-Ilennepa.

Ne 13 Onpenenuts 1uMHY BosiHBI BOJIHBI cBeTa He-Ne naszepa,
ucrosb3yst uaTepdepomerp MaiikeancoHa.

Ne 4 Tudbpakuus cBeTa Ha OJHOM U JBYX IIEISIX.

Ne 8 Tuppakius cBera Ha ynbTpa3ByKe.

Ne 9 Tudbpakuumst cBeTa Ha TBOWHOM IIETN U HECKOIBKUX
HIENSX.




Ne 14 Tudpaxius cBeTa Ha 1IN, NPENSTCTBUU, KPYTIOM
OTBEPCTHH.

Ne 15 Onpenenenune pazMepoB 00BEKTOB AUGDPAKIIAN U JJTHHBI
BOJIHBI HICTOYHUKOB CBETA.

Ne 5 Tlonyyenue n nccneoBaHne NOJAPU30BAHHOTO CBETA.

Ne 7 UnTepdepeHtys noisipu30BaHHOTO CBETA.

Ne 6 BpaiieHuen miockoCcTy moJisipu3alum.

5.2|KBanToBas ontuka [Ne 6 TernoBoe u3mydeHUE TBEPABIX TEI.
Ne 1 Nzyuenue BHemHero gporoaddekra.

6 ATOMHASA ®PU3UKA

Ne 10 Beruncienue konctantsl [Inanka.

Ne 2 Onpenenenue nepBoro noTeHIKaIa BO30YKICHUS aToMa
WHEPTHOTO rasa.

Ne 4 Onrrrueckue ciekTpsl aToMa BOIOPOJA.

Ne 8 Onpenenenue qumnel Bonuel He, Hg, Hy BanibMepoBckoit
cepyM BOZOpoJa.

Ne 5 N3ydueHune cieKTpoB U3JIy4YeHUsl aTOMa PTYTH.

Ne 7 N3yuenue otpaxaTenbHOU JU(PAKIIMOHHON PEIIETKH U
OIpPEJIEJICHHUE JITTUHBI BOJIHBI B CIIEKTPE ATOMOB PTYTH.

Ne 3 JlynneTHoe paciienyieHue B CIIEKTPE aTOMa HAaTPUSL.

Ne 11 Hopmanbhnsiii a3 dekt 3eemana.

Ne 9 MccnenoBanue xapakTEpUCTHK CIIEKTPOB.

Ne 12 Uzyuyenue ocnabiieHHsi pEHTI€HOBCKUX JIy4eil B
3aBMCUMOCTH OT NOTJIAIIAIONIEro MaTepralla U €ro TOJIIUHBI.

5. IlepevyeHb y4eOHO-METOAMUYECKOT0 O0eCIeYeHU ISl CAMOCTOSATEJIbHOM PadoThI
00y4arIMXCcs M0 JUCUMIITIMHE
1. JlabopaTopHbIil mpakTHKyM 10 Kypcy «O61as dusnka» pazaen «Konebanus

u BosiHB 1o penaknueit Kyuepsisoro C.U., Jleckunoit H.H. -O6uunck: UATD,
2009

2. JlabopaTopHbIil mpakTHKyM 10 Kypcy «O6tmmas dusnkay» pazaen «Konebanus
U BOJIHBI 1107 penakiuent TpossHoBa M.M. —O6nuHck: UATD, 1998

3. H.A.Pyxnsana ,T.2.Ilpokypar, A.}O.CrankoBckuii JlabopatopHblii TPaKTUKYM
o Kypey «O0mmas pusuka» pasaen «AtomHas dpuszuka», Oounack UATI, 2005,

4, ®.U. Kapmanos, A. bpeisranos, JIabopaTopHbIi MPaKTUKYM MO KypCy
«O0mas gusuka» (paszaen «AtomHuas ¢pusuka»), Oouunck AT, 2015,

S5. H.A.Pyxnsama, A.B. MakcumymikinHa JIabopaTopHbIN TPAKTUKYM IO KypCy
«O6mmas duszukay pazaen «Onruka», O6uunck MATI, 2014
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6. ®oHJ OIEHOYHBIX CPEICTB /Jsi NMPOBeAeHHsI NMPOMEXYTOUYHOW AaTTecTAIMU
o0yyaromuxcsi Mo JUCUUILIHHE

6.1. Ilacnopm ¢honoa ouenounvix cpeocme no oucyunIuHe

Ne
n/n

KonTposmpyembie pa3aesibl
(TeMbI) TUCHUIJIMHBI
(pe3yabTaThl 0 pa3aeaam)

Koa xonTpoaupyemoii
KOMIIETEHIIMH (WU eé
4yacTH) / U ee
¢dopmyupoBka

HaumenoBanue
OLIEHOYHOI0 CpeICTBa

Konebanus 1 BOJHEBI

Crnioco0eH ocylecTBIATh
IIOUCK, KPUTUYECKHI aHAIIN3
U CUHTE3 UH(popMauu,
IPUMEHSTh CUCTEMHBIN
NOJIXOJ JIsl pELICHUS
noctasieHHbIX 33134 (YK-1)

KonnokBuym

MonekynspHasi puznka u
TepMOJAMHAMUKA

CniocoOeH MpUMEHSTh
€CTECTBEHHOHAYYHBIE U
0OIIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJM3a U MOJICIIMPOBAHUS B
WHXEHEPHOU JIeATEIbHOCTH,
CBSI3aHHOM C
MPOCKTUPOBAHUEM U
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMU TTPOU3BOJICTBA
puOOPOB M KOMILJIEKCOB
IIUPOKOTO Ha3HAYCHUS

(OITK-1)

KontponbHas padoTta No2

ITpoMe:KyTOUYHBIII KOHTPOJIb, 2 cCEMeCTpP

DK3aMeH

CrniocobeH NpuMeHsTh
€CTECTBEHHOHAYYHbIE U
oOIIeH)KeHEPHbIE 3HAHUS,
METOJIBl MATEeMaTHIECKOTO
aHaJIM3a U MOJICJIMPOBAHUS B
WHXXEHEPHOU NIeATeIbHOCTH,
CBSI3aHHOM C
MMPOCKTUPOBAHUEM U
KOHCTPYHPOBAHHEM,
TEXHOJIOTHSIMU TTPOU3BOICTBA
MpUOOPOB U KOMILIIEKCOB
ITUPOKOTO HAa3HAYCHUS

(OTIK-1)

bunersr

Bcero:

6.2. Tunoswvie KonmpoJjibHble 3A0AHUA UTU UHbLE mamepua’ivl

6.2.1. a) Ix3amen, munosvie 60npocel - oOpazey:
4-v1it cemecmp «Konebdanus u éonnvry, «Monekynapnasa pusuxa u
mMepMOOUHAMUKA»

1.
2.
3.

Maisle Kos1e6aHusl CUCTEMBI OKOJIO MOJI0KEHUSI PABHOBECHS.
YpaBHEHHE ILIOCKOM BOJIHBI, PACIIPOCTPAHSIOLIEHCS B IPOU3BOILHOM HAIPABIICHUH.
VYpasuenue Knaneiipona-Menpeneena.
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RBO0o~NOoOGA~

0.
11.
12.
13.

TemnoeMKoCcTh TBEPABIX TEN.

CroxxeHue B3auMHO TEePIEeHIUKYISIPHBIX KoneOanuii. durypsl Jluccaxy.

BryTpeHHss dHeprus uAcalbHOro rasa.

®da30BbIe IEPEXOIBI IEPBOTO U BTOPOIO POAA.

YpaBHEHME MJIOCKON BOJIHBI, PACIPOCTPAHSIOLIEICS B IPOU3BOJIIBHOM HalpaBICHUH.
VYpaBHeHHE COOCTBEHHBIX 3aTYXAIOIUX FAPMOHUYECKUX KOJIeOaHUH.

Pabora raza npu pacmmpeHun.

VYpaBuenue Ban-nep-Baainbca.

CrnosxeHue B3aMHO NEPIEHAUKYISIPHBIX Kojebanuil. durypsl Jluccaxy.

Ckopoctb yactull cpeabl. OTHOCUTENbHAA Aedopmanus. ['padudeckoe npencTapicHue

BOJIHOBOI'O ITpo1ecca.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

TemmoemkocTb. TermI0eMKOCTh pU MOCTOSHHOM JIaBJICHUU U 00beMe.
IToBepxHOCTHOE HaTshKeHUE. [laBlIeHNE IO H30THYTON IIOBEPXHOCTBIO KHUIKOCTH.
YpaBHeHUE COOCTBEHHBIX 3aTyXAIOIIUX FTAPMOHUYECKUX KOJICOaHHIA.

BonHoBoe ypaBHEHME.

AnmnabaTryeckuii mporecc.

VpaBuenne Knaneitpona-Knaysuyca.

VYpaBHeHME BbIHYKICHHBIX Kosiebanuil. Ero pemienue.

Pabota, coBepiiaemas ra3oM Ipu pa3IudHbIX MPOLECCAX.

Kputnueckue BeTM4nHbI, KPUTUYECKUE COCTOSIHUSL.

OnpezneneHue aMILIUTYAbI U HadalbHOH (a3bl U3 HAYaJIbHBIX YCIOBUH.

YpaBHEHME IUTOCKOM OETyIei BOTHBI, PACIIPOCTPAHSIONICHCS BAOIb OCH X. XapaKTEPUCTUKH

BOJIHOBOTI'O ITponecca.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Cpennee 4rciio CTOIKHOBEHUH M CPEIHSS ITTHHA CBOOOTHOTO TIpoOera MOJIEKyII.
DHTponus UACaNbHOrO rasa.

YpaBHeHHe cTossuel BOJIHBL. KOOpAMHATEI Y37I0B U ITy4YHOCTEH.
Onpenenenne aMIUTUTYABI M HAYaIbHOH (a3bl U3 HAYAIBHBIX YCIOBUH.
SBnenus nepenoca. ['azokuHeTn4eckas Teopust 1uddy3un.

Huxkn Kapuo u ero KIIJI n1s naeansHoro rasa.

[Tpu3Haky rapMOHMYECKOTO OCLHUIUISTOPA.

CoOcTBeHHbIE KOJe0aHHsI CTPYHBI.

SBnenus nepeHoca. ['a3oknHeTHYECKast TEOPUSI TEILIOMPOBOJHOCTH.
Bropoe Hauano TepMOIMHAMUKH.

Benuunnbl, XapakTepusyrolye IepeHoc SHEPTUU B BOJIHE.

CrnosxeHue Koie0aHui ¢ MOMOIILI0 BEKTOPHOM AHarpaMMBl.

SBnenus nepenoca. ['a30knHeTHYECKAS] TEOPUS BA3KOCTH.
Konebarenbupie mporecchl. Mx kmaccudukausi.

[110THOCTB SHEPTUH IIJIOCKOM YIIPYTrOM BOJIHBI.

PaGora, coBeprraemas ra3zom mpu pa3IndHBIX MPOIIECCaX.
Cratuctudeckoe TOJIKOBaHME BTOPOIO Havyajla TePMOJIUHAMUKH.
Konebarenbublie nmpornecchl. Ux knaccudukarus.

BosHOBOE ypaBHEHHUE.

Tperbe HaUaIO TEPMOAMHAMUKH.

buenuns. Ix amnimnTyna v nepuo.

VYpaBHeHue crosiueil BosHbl. KoopIMHATHI Y3710B M Ty4YHOCTEH.

3akoH /lanbTOHA.

CpaBnaenue uzorepm Ban-nep-Baanbca u skciepMeHTalIbHBIX U30TEPM.
Konebarenbubie npornecchl. Ux kinaccuduxamnms.

3aKOH paBHOMEPHOTO paclpeieIeHUs] SHEPTUH 110 CTEMEHSIM CBOOOIbI MOJIEKYJI.
OHTponus uaeanbHoro raa. Hepasenctso Knaysuyca.

OnpeneneHne aMIUTATYABI M HAYAIBHOHN (ha3bl U3 HAYAIBHBIX YCIOBUH.
Dddekt Jonmrepa.

TemnoeMKOCTh MPU MOCTOSTHHOM JaBJICHUU U 00bEeMe.
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55. TernoBsie JABUTaTCIN U XOJIOAUJIBbHBIC MAallTMHBI.

56. Pacnipenenenne Maxkcgena.

ST JlaBienue 1o U30THYTOM IOBEPXHOCTBIO KUAKOCTH.

58. Pemienue ypaBHeHMsI COOCTBEHHBIX 3aTyXaIOIUX FAPMOHUYECKUX KOIEOaHUH.
Aneprou4eCcKU PeXUM.

59. VYpaBHeHHUE MJI0CKOH Oeryiel BOJHBI, paCIPOCTPAHSIOIICHCS BAOIb OCH X. XapaKTEPUCTHUKH
BOJIHOBOTO MpOIieCCa.

60. Kpucranimaeckue pemerk.

61. YpaBHeHHE cTOsIYEN BOJIHBL. KOOpAMHATEI Y3JI0B U ITy4HOCTEH.

62. MareMaTuueckuil MasiTHUK.

63. CwmaunBanue. KanumisipHbie sSIBICHUS.

64. ®u3nuecKuil MasiTHUK.

65. VYpaBHEHME IIIOCKOW BOJIHBI, PACIIPOCTPAHAIOLIEHCSA B IPOM3BOJILHOM HAllpaBJICHHUH.

66. 3akoH bonbiivana [uist pacnpeziesieHus: 4acTULl BO BHEILIHEM MOTEHIIMAIBHOM I10JI€.

67. [Tpy3HaKM rapMOHUYECKOTO OCIIMILIATOPA.

68. [TonmuTponuyeckue nNpouecchl.

69. CrnoxeHnue KojebaHuil ¢ HOMOILBIO BEKTOPHON AHarpaMMbl.

70. Pacrnipenenenuie sHepruu B Oeryiieil 1 crosiueld BoJIHax.

71.  SIBieHus Ha rpaHulle XKHUJIKOCTU U TBEPAOTO Tea.

72. ["apmonmueckue kojaeOaHus. AMIUTMTY/A, 4acToTa, (pa3a, HauanbHas ¢a3za. CBsI3b MEXIY
HEPUOJIOM U YaCTOTOM.

73.  Pemenue ypaBHeHHs COOCTBEHHBIX 3aTYXaIOIINX TAPMOHUYECKUX KOJICOaHMIA.
ANepruoan4ecKuil pesxKuMm.

74. OO0paTuMbie ¥ HEOOPATUMEIE ITPOIIECCHI.

75. da3oBble Eepexo/ibl IEPBOro U BTOPOIoO poJa.

76. ["apmonnueckue konebaHus. AMILTUTY/a, YacToTa, Pa3a, HayaibHas (asza. CBA3b MEXKAY
NEPUOAOM U YaCTOTOM.

77. OHeprus rapMOHUYECKOI0 OCHUIUISITOPA.

78. 3akoH bomnbiiMaHa 1715 pacnpeieneHns YacTHIl BO BHELITHEM NOTEHIMAIBLHOM I10JIE.

79. KITJI uuxmna Kapno.

80. ["apmonmnueckuit ocrpuiatop. KBasuynpyras cuna.

81. VYpaBHeHMEe BbIHYKICHHBIX Kosiebanuil. Ero pemenue.

82. MareMaTnyeckuii MasiTHUK.

83. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUN UACATBHOTO ra3a AJisl JaBJICHHUS.
84. Bropoe Hauano TepMOAMHAMUKH. .

«Onmuka»

1. CgeroBas BosiHa. IHTEHCHUBHOCTB CBETA

2. [TpocTpaHcTBEeHHAast U BpeMEHHasi KOT€pEeHTHOCTh

3. UuTepdepeHius nonspu30BaHnbIX aydeii. [lnactunku B | /4. /2 u |

4. SBnenue unreppepenun. MaTepdepeHus I1ByxX HUIMHIPUIECKUX BOJIH

5. KorepentHocTs. CriocoOb! HabmoaeHNs HHTEepdepeHnn ceeta. bunpusma Openens

6. [Tonstpuzanus ceera. 3akoH Mantoca. 3akon bproctepa.

7. WuTepdepenius cBeTa Npu OTpaskeHUU OT TOHKON ITacTUHKU. [1os10chl paBHOTO HaKjIOHA
8. WuTtepdepeniiys cBeTa Npu OTpaXKEHUHN CBETa TOHKOW TUIaCTUHKU. [10710Ckl paBHOM TOJNIIMHEI.
9. BnusiHue HEMOHOXPOMAaTUYHOCTH CBETA Ha XapakTep UHTepPEpEHIIMOHHON KapTHHBI.
10.  ABnenme nudpakuuu. [Ipunuun Irolirenca — @penens

11. Hudpakmus Opaynarodepa Ha OAHON MIETH

12. JludpakunoHHas penieTka

13. JudpakronHas penieTka Kak CreKTpaabHbIi mpudop. ucnepcus audpakiinoHHON PEeIIeTKH.
14, SBnenue nBoitHoro nydyenpenomienus. [locrpoenue [oitrenca nis nyydeit (o) u (€) B
HOJIOKHUTEIBHOM KpUCTAJLIE

15. Hudpakuus Openenst Ha KpyriaoM oTBEpCcTUH. 30HBI DpeHens

16. CBeT eCTeCTBEHHBIN U CBET MOJSPU30BaHHbIA. 3aKOH Maintoca. 3akoH Bproctepa
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17.
18.
19.
20.

3akoH Mauoca.

3onbl Openens. ['padudeckuii METOI CIIOKEHHS aMILUTATY/T

[Tornomenue u3nyyeHus BemecTBoM. 3akoH byrepa

3aBUCUMOCThH KOO PUIIUEHTA MTOTIIOIIEHUS OT AJTUHBI BOJIHBI AJIS )KUJIKOCTEH, TBEPAbIX Te ,

Tra30B U BC€IICCTB B Hap006pa3H0M COCTOSAHHNU

21.
22.
23.

®dazoBas U rpynnoBas CKOPOCTH CBeTa. 3akoH Panes.
Judpakuus Ha kpyriaom skpane. [Iatro [lyaccona.
Konbsia HeroTona

0) Kputepun oueHuBaHus KOMIeTeHIUI (Pe3y/JbTATOB):

OrneHka

Kputepuu onieHkn

OTJIINYHO
3640

CTyneHT 10JKeH:

— IPOAEMOHCTPUPOBATH [NIYOOKOE U MPOYHOE YCBOCHHUE 3HAHUN TPOrPaMMHOTO
MaTepuaia,

— HCYEPIIBIBAOIIIE, [TOCJIEI0BATEIBbHO, TPAMOTHO U JJOTUYECKUA CTPOMHO U3JI0KHUTh
TEOPETHUYECKUI MaTepHAIL;

— IPaBWIBLHO (POPMYIHPOBATH ONPEACTICHHUS;

— MIPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITEILHON pabOTHI C JIMTEPATYPOH;

— YMETh C/IeJIaTh BBIBOJBI 10 U3JIAra€MOMY MaTepuay.

Xopo1io
30-35

CTyleHT 10/IKeH:

— IPOAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE MPOTPAMMHOI0 MaTepuana;

— NPOAEMOHCTPUPOBATHh 3HAHNE OCHOBHBIX TEOPETUUECKUX MOHSATHIA;

JIOCTATOYHO MOCJIE0BATENbHO, TPAMOTHO U JIOTUYECKU CTPOMHO U3Jararh
MaTepual;

— IPOAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JIUTEPATYPE;

— YMETb CeNaTh JOCTATOYHO 0OOCHOBAaHHBIE BHIBOJIBI 10 M3JIAracMOMY MaTepHaITy.

Y 10BIETBOPUTEIBHO
24-29

CTyaeHT 10JIKeH:

— MPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE N3YY4aeMOT0 MaTepHara;

— TOoKa3aTh O0IIee BIaIeHNE TOHATUWHBIM alapaToM JAUCHUTIIHHBL

— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU M3JIaraeMoro BOIPOCa;

— 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MMPOrpaMMoii yUeOHYIO TUTEPaTypy.

HeynosnersopurensHo
23 u MeHblILE

CTyaeHT 1eMOHCTPHUPYET:

— HE3HaHHWE 3HAYUTEIbHOW YaCTH IPOrPAMMHOr0 MaTepHaa;

— HE BJIAJICHUE TIOHITHIHBIM aIllapaToM AUCIHUIUIUHBL;

— CYIIECTBEHHbIE OLTUOKYU MPHU U3TI0KEHUU YIeOHOTO MaTepuaa;

— HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOMH M3JIaraeMoro BOIPOCa;
— HEYMEHUE JeNIaTh BHIBOJIbI 110 U3JIAra€MOMY MaTepuaiy.

B) Onncanue MKaJabl OLlEeHUBAHMSL:

PeiiTuHroBbIi 0211 110 Ouenka no S-0anabHoOMI
AUCIUILINHE 32 IK3aMeH cucreme
36 — 40 OTnn4HO
30-35 Xoporio
24 - 29 Y 10BIETBOPUTETBHO
<23 HeynoBiaeTBOpUTENBEHO

6.2.2. a) Konnokeuym, munogwie 6onpocwl - oopaszey:

Pa3zoen «Konebanus u éonnuly

1. Ilepuonuueckue IPOLIECCHI.

I'apmonunyeckue KosebaHus.

AMIuutyna,

kosnebanuii. [IpeacraBnenne rapMOHUYECKUX KOJIEOaHUMN C TTOMOIIIBIO BEKTOPA aMILTUTY/IBL.
CrnoxeHne rapMOHHUYECKUX KOJIeOaHU# oHOro HampasieHus. CIoXKeHne TapMOHHMYECKUX KOJIeOaHui

OIHOT'O HAITPpaBJICHUSA U Onu3KkKX 4yacToT. buenus.
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CrnoxeHre rapMOHUYECKUX KOJIeOaHUH OHOTO HAIpaBJICHHUs] OJUHAKOBBIX YaCTOT, MMEIOLINX pa3Hble
3HA4YEHUs aMIUIUTY] U Ha4aJIbHBIX (a3.

Cno)xeHue TrapMOHMYECKMX KOJEOAHHMH OJMHAKOBOM YacTOThl MPOUCXOSIIMX BO B3aUMHO-
NEepIEHINKYIIPHBIX HalpaBieHUusX. BiausHue pazHoctu ga3 Ha BU pe3ylbTUPYIOLIETO KoJleOaHuUs.
Cno)xxeHue TrapMOHMYECKHMX KojeOaHUM, MPOUCXOIALIMX BO B3aUMHO NEPIEHIUKYJISAPHBIX
HalpaBJICHUAX U UMEIOLINX YaCTOThI, OTHOCALIMECS Kak 1Leible uncaa. durypsl Jluccaxy.

2. ["apmonmnueckuii ocmsitop. CoocTBeHHBIE KOJICOaHNsI FTApMOHUYECKOT0 OCHMIIIATOPA. BbIBO
T pepeHnaIbHOr0 ypaBHEHNsI FTapMOHUYECKOTI0 OCLMIUIATOPA Ha IPUMEpE NMPYKUHHOTO MAasTHUKA.
CoOcTBeHHBIE KOIE0aHUs TAPMOHHYECKOT0 ocumuisiTopa. Yacrora konebanuil, aMIIuTyAa, Ha4aaIbHas
¢aza. HaxoxeHre aMIiuTyAbl 1 Ha4aabHOH (a3bl KoJeOaHui 10 HaYaTbHBIM YCIIOBHUSIM.
@dusnueckuil mMadaTHuk. Yacrora, amMIIMTyAa, HadanbHas (aza MayblX KoOJIOAaHUH (U3UYECKOro
MasiTHUKA.

Ilepuon xonebanuit MaTeMaTUYECKOI0 MasiTHUKA.

[lepuon xonebanuii NPy KMHHOTO MasITHUKA.

KBasuynpyras cuna. [ToreHnuanbHas sHEprus rapMOHUYECKOT0 OCLUILIATOPA.

Maneie koneOaHUSI CHUCTEMBI BOJNW3M TIOJIOKEHHS] paBHOBecHA. HaxoxaeHue dYacTOThI MallbIX
KoJIeOaHU .

DHeprus rapMOHHYECKOI0 OCLUIIIATOPA.

3. 3aryxaromue KojaebaHusi rapMOHUYECKOTI'0 OCLHMILIATOPA.

HuddeperunanbHoe ypaBHEHHE 3aTyXaloUIMX KOJICOAHWH TapMOHUYECKOro ocumuiaropa. Yacrora,
aMIUTUTY/A, HauasbHas ¢a3a KojaeOaHuil.

3aryxatomme ~— Koie0aHMs ~— rapMOHHMYECKoro  ocuwiuisitopa.  Koadodumment — 3aryxanws,
norapupMUUECKUN JEKPEMEHT 3aTyXaHus, J0OPOTHOCTb.
4, BeinyxaeHHble  KOJ€OAHHMST TapMOHHMYECKOTO  OCHWJUIATOpA IOJ  JCHCTBUEM  CHIIBL,

U3MEHSIOIIEHCS CO BPEMEHEM 110 TAPMOHUYECKOMY 3aKOHY.

YacroTa, aMIuinTyaa, ¢a3a BIHYKICHHBIX KOJIEOaHUH.

SIBneHune pe3oHaHca. AMIUIMTYAHAs pe3oHaHCHas KpuBas. JJoOpoTHOCTh ocumimsTopa. ITomymmpuna
aMIUIMTYIHON pe30HaHCHOW KpuBOil. Pe3oHaHCHAs yacToTa, pe30HaHCHAs aMILIUTY/Ia.

S. ABTokosne0anus. OCHOBHBIE 3JIEMEHTHI aBTOKOJ1€0aTeTbHONU CHCTEMBI.

6. Boansl. OcHOBHBIE TapaMeTphl, XapaKTEPU3YIOLKE BOJIHOBOM npoiiecc. BonHbI IpoaoibHbIE U
MoTepeyHble. YPaBHEHHE IUIOCKOHM Oeryiieldd MOHOXpOMAaTH4YeCKOU (rapMoHuueckoil) BonHbl. Daza
BOJIHBI. BOJTHOBOE 4KMCI10, BOJIHOBOM BEKTOP.

da3oBasi IOBEPXHOCTh, (PPOHT BOJHBI, JIyY.

I'paduk pacnpeneneHusi cmerieHU B TUIOCKOW Oerymiedl BoJiHE Uisi (PUKCHPOBAHHOTO MOMEHTA
BpPEMEHH; 3aBUCUMOCTb CMEILIEHHs OT BpEMEHHU B (PMKCUPOBAHHOM TOUKE.

BonnoBoe ypaBHeHHe. BBIBOJ BOJHOBOIO ypaBHEHHUs Ha IPUMEPE NPOJOJBHOM YIPYroil BOJHBI B
crepxHe. PazoBas CKOPOCThH BOJIHBI.

Pemenus BomHOBOrO ypaBHeHus. @a3oBasi CKOPOCTh PaclpOCTPaHEHHS BOJHBI.

CoOcTBeHHbIE KOJe0aHHs CTPYHBI C KECTKO 3aKPETJICHHBIMU KOHIIAMHU.

Crostune BostHbI. CIEKTpP YacTOT COOCTBEHHBIX KOJIEOAHUH.

CoOcTBeHHbIE KosebaHUsl cTOJI0a BO3AyXa B TpyOe. 3aBUCHMOCTh CHEKTpa COOCTBEHHBIX HaCTOT OT
yCIIOBUHM Ha KOHLIAX TPYOKH.

7. OHeprus ynpyroil Boassl. IlnotHocTs 3HEpruii. [IoTok sHEprum, NIOTHOCTH OTOKA SHEPTUU.
Bektop YMoBa. THTEHCHBHOCTD BOJIHBI.

3aBUCUMOCTh AMIUIMTY[Bl C(EpUYEecKOil BOJIHBI OT PACCTOSHHUS J0 MCTOYHHMKA. 3aBHUCUMOCTh
AMIUIUTY/IbI HUJIMHAPUYECKOW BOIHBI OT PACCTOSIHUSL 10 UCTOYHHUKA.

8. Dddexr dommnepa.

Pazoen «Onmukay»

CgeroBas BosiHa. IHTEHCUBHOCTB CBETa

ITpocTpaHcTBEHHAs: U BPEMEHHAsA KOT€PEHTHOCTD

SIBnenue untepdepenuu. Uarepdepenius AByX HUINHAPUIECKUX BOIH

KorepentHocts. Crioco0s! HabmoneHus nHTepdepeniun ceeta. bunpusma Openens
HNuTtepdepenius cBeTa npu OTpaKEHUH OT TOHKOM IIIaCTUHKH. [10J10CH paBHOTO HaKJIOHA

agrownPE
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6. WuTtepdepenIiys cBeTa Npu OTPaXKEHUU CBETAa TOHKOW TUIAaCTUHKH. [10710Ckl paBHO TONIIMHEI.
7. BinsiHne HEMOHOXPOMATUYHOCTH CBETA HAa XapaKTep MHTEPPEPEHIIMOHHON KapTUHBI.

8. SBnenue nudpakuuu. [puanun [olirenca — @penens

9. Hudpakmus Opaynrodepa Ha OAHON MIETH

10.  Jdudpakuus @penens Ha KPyriioM OTBepcTUU. 30HBI DpeHens

11. 3onbl Openens. ['padudeckuii METO CIIOKEHHS aMILUTHTY/T

12.  JIudpakuus Ha kpyriom skpane. Ilstao Ilyaccona.

13. Kosnena Herorona

0) Kputepuu ouneHuBaHusi KOMNeTEeHIUIi (pe3yJIbTATOB):

— YPOBEHb OCBOCHHUSI 00YyYaroIUMCs MaTepuana, peayCMOTPEHHOT0 yueOHOM MporpaMMoii;

— YMeHHE 00y4aroIerocsi HCIojb30BaTh TECOPETUIECKUE 3HAHUS MIPH BHITIOJIHEHUH 3a/IJaHHA U 3a/1a4;
— 000CHOBaHHOCTb, YETKOCTh, KPATKOCTb U3JI0’KEHUS OTBETA.

OnucaHue MKAJIbI OLIEHUBAHUS

OrMeTKa «oTJIMYHO» (B 6aimax oT 27 no 30) cTaBUTCS, €CIu:

— U3y4YEHHBIM MaTepuas U3J10KEH MOJIHO, OIIPEIEICHUs JaHbl BEPHO;

— OTBET NOKa3bIBaeT MOHMMAaHKHE MaTepHana;

— 00y4aronIuiicss MOXET 000CHOBAThH CBOM CYXKJICHHSI, IPUMCHHUTH 3HAHUS HA TIPAKTHKE, IPUBECTH
HEOOXO0UMbIE TPUMEPHI, HE TOIBKO M0 YI4EOHUKY U KOHCIIEKTY, HO M1 CAMOCTOSTEIILHO COCTABIICHHBIE.
OTtMeTKa «xopomio» (B 6ayax ot 22 10 26) cTaBUTCS, €CIIU:

— U3y4YEHHBI MaTepuaj U3JI0KEeH TOCTATOUHO MOIHO;

— IIPU OTBETE JIOMYCKAIOTCS OIIMOKH, 3aMUHKHU, KOTOPbIE O0YYaIOIIHIICS B COCTOSTHUH UCTIPABUTh
CaMOCTOSITENILHO MPU HABOJIAILINX BOIPOCAX;

— o0yyarouuiics 3aTpyIHsIETCs ¢ OTBETaMu Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.

OTMeTKa «y10BJIeTBOPHTEIbHOY» (B Oayutax ot 18 1o 21) craBurcs, eciu:

— MaTepuall U3JI0’KEeH HEMOJIHO, C HETOYHOCTSIMU B OIPE/IETICHUH MOHATHI U (GOPMYITUPOBKE
ONIPECIICHUN;

— MaTepuall U3JlaraeTcs Hermocjae 0BaTeNbHO;

—00y4Jaromuiicst He MOXET JOCTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 000CHOBATH CBOU CYXKJICHHS U
MIPUBECTH CBOU TIPUMEPHI;

—Ha 50% OMOTHUTENHHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HEYT0BJIETBOPUTEILHOY» (B Oamutax ot 0 1o 17) craBuTcs, eciu:

— MpY OTBETE OOHAPYKUBAETCS MOTHOE HE3HAHUE U HETTOHMMAaHKUE N3Y4aeMOT0 MaTepuaa;

— MaTepuall U3JlaraeTcs HeyBepeHHO, OECTIOPSII0UHO;

— JIaHbI HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOTOTHUTENHHBIX BOPOCOB.

B) Onuncanue mMKaJdbl OCHUBAHMSL:

PeiiTunroBbiii 6a/171 mo Ouenka no 5-0anabHOI
AUCHUTLINHE 32 cucreme
KOJUIOKBHYM
27— 30 OTnn4Ho
22 — 26 Xoporio
18-21 Y 10BIETBOPUTETBHO
<17 HeynoBieTBOpuTEnbHO

6.2.3. a) KonTposibHbIe padoThl, TUIIOBBIE 3aJaHUS:
Konmponvnas paboma Ne 4, munoewvie 3a0auu - oopazey:

3ajaya 1
JIBE KOTE€pPEHTHBIE CBETOBBIC BOJHBI, YTOJ MKy HAMIPABJICHUSIMHU PACTIPOCTPAHECHHSI KOTOPBIX [] <<

1, majiaeT MOYTU HOPMAJILHO HA SKpaH. I10Ka3aTh, UTO PACCTOSHUE MEXKY COCEAHUMHU MAKCUMyMaMH
Ha skpaHe ®X =| /[], rae | — AnuHa BOTHBL

3azaya 2
[Inockas cBeToBasi BOJHA MafaeT Ha Ousepkana Openens, yroin Mexay KotopeiMu ( = 2,0,
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Onpenenuth IIUHY BOJTHBI cBeTa. Ecnu mmpuHa nHTepPepeHIIMOHHON TOJIOCHI Ha dkpaHe ®X = 0, 55
MM

3anaua 3

Paccrosaue ot 6unpusmsl @peHens 10 y3KOiH 1Ieu 1 SKpaHa paBHBI COOTBETCTBEHHO a =25 cMu b =
100 cm. Bunpusma cTeknsHHas ¢ npegomsiommm yriaom \ = 20", HaiiTu 1iuHy BoJIHBI CBETa, €Cid
mUpHHA HHTEP(PEPEHIIMOHHOM MoJI0CHl ®X = 0, 55 MM

3anaua 4

I1y4ok ecTeCTBEHHOIO CBETa MaJaeT Ha cuctemMy u3 N = 6 nosisipu3aTopoB, INIOCKOCTb IPOITYCKaHUs
KaXJI0T0 U3 KOTOPBIX MoBepHYyTa Ha yroia [| =30° oTHOocHTENnpHO peablayIero noispusaropa. Kakas
4acTh CBETOBOIO [TOTOKA IIPOXOJIUT YEPE3 ATY CUCTEMY?

3agaua 5

MonoxpomaThueckas IJI0CKasi CBETOBask BOJIHA C MHTEHCUBHOCTBIO [, I1ajiaeT HopManbHO Ha
HENpOo3pavyHblil JUCK, 3aKpbIBatOIU 1 Touku HabmoneHus P nepsyto 300y @penens. Kakosa crana
WHTEHCUBHOCTH cBeTa | B Touke P mocie Toro, kak y Jucka yAaJluiiu: a) IOJIOBUHY 10 JUaMeTpy, 0)
IIOJIOBUHY BHEIIHEH MMOJIOBUHBI IIepBoii 30HbI Dpenens (o auameTpy)?

3agaya 6

HaiiTi rpynnoByto cKopocTh st 3aKoHa mucnepcuu v = (/| riae v —hasosas ckopoCTh, ( — KOHCTAHTa,
| - AIMHA BOJHBIL.

3agaya 7

Kpucrannuueckas miacTMHKa, BEIpe3aHHAs NapajiesIbHO ONTHYECKOH ocH, umeeT TonuuHy 0,25 MM u
CITY’KUT IJIACTUHKOM B YeTBEPTH JUIMHBI BOJIHBI | = 0,53 MKM. J{jIsl KAKUX elle JJIMH BOJIH B 00J1aCTH
BUMMOTO CBETA OHA TaKXe OyJeT IIIACTUHKON B 4eTBEpTh BOJHBI? CUUTATh, YTO JUIsl BCEX JUIMH BOJH
BUJIUMOTO CBETa Pa3HOCTh MOKa3aTeyel mpemomiieHus ne — No = 0,0090.

3aznava 8

[Toctpouts no I'tolireHcy BosHOBBIE (PPOHTHI U HAIIPABJIEHUS PacIIpOCTPaHEHUS] OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4ei B OTPHLIATEIbHOM OJTHOOCHOM KPUCTAJLJIe, ONTHYECKasi OCh KOTOPOTO
NEePIEeHIUKYIIIpHA K TUIOCKOCTH MaJIeHUs U MapaiiesibHa OBEPXHOCTH KpHUCTaJlIa.

3azmaya 9

[Toctpouts no I'tolireHcy BosHOBBIE (PPOHTHI U HAIIPABIICHUS PacTIpOCTPaHEHUS! OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4dei B OTPHULIATEIbHOM OJTHOOCHOM KPUCTAJLIE, ONITHYECKAsi OCh KOTOPOTO JIEKUT
B IUIOCKOCTH IaJIEHUS U MapajljiesibHa TOBEPXHOCTU KpUCTAILIA.

3azgaua 10

CBeT ¢ UIMHOM BOJHBI | MajiaeT HOPMaIbHO Ha AUPPAKIUMOHHYIO pemeTky. Haiitu ee yrinosyro
JMCIIEPCHIO B 3aBUCHUMOCTH OT Yria Audpaximu \.

3amava 11

Cger c| = 589 HM najiaeT HOPMAILHO Ha AU(PAKIMOHHYIO PEMETKY ¢ eprogoM d = 2,5 MKM,
cogepxantyto N = 10 000 mrpuxos. Haiitu yrnoByio mupuHy Au(pakiimoHHOT0 MaKCUMyMa BTOPOTO
MOpsAIKA.

3agaua 12

Cger, coaepskaluii ABe CrieKTpajabHble TUHUM ¢ 1iauHamu BoiaH 600,000 u 600,050 uMm, nagaer
HOPMaJIbHO Ha JU(PPAKIMOHHYIO pereTky mupusbl 19,0 MM, ITox HekoTOpBIM yriioM audpaximu |
5TH JIMHKMH OKaKyTCs Ha Tpejene paspemenus ( o kputeputo Pases). Haiitu .

3agava 13

B omnbite FOHra paccrosinue d mexxay nieHTpamu 1eneit Obu1o pasHo 0,8 Mm.

Ha kakom paccrosiHuu | oT miesneli ciemyeT pacioioXKHuTh 3KpaH, YTOObI IIMPHHA ®X
MHTephePEeHIMOHHOM TI0N0Ch! OKa3anach paBHOi 2 MM? | = 548 HM.

3azmaya 14

Paccrosinne mexny aByms mensimu B onbiTe FOHTa paBro 1 mM. Paccrosiaue | ot mieneit 1o sxpana 3
M. OnpeieuTh JJIMHY BOIHBI | HCITyCKAeMOM MCTOYHMKOM MOHOXPOMATHYECKOTO CBETA, €CIIH

MIUPHHA ®X T0JI0C HHTep(EepeHIINK Ha SKpaHe paBHA 1,5 MM.
3amaya 15
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Omnpenenutsd nepuo AUGPaKIHOHHON PEIIETKH, €CIIH 3Ta PEelIeTKa MOKET pa3pelnTh B IEPBOM

nopsKe JMHKUK crekTpa ¢ | 1= 404 uM u | 2 = 404,7 uMm.

[[Iupuna pemeTku 3 cM.

0) Kpurepuu oneHUBaHUA KOMIIETEHUMH (Pe3yJIbTATOB):

Kputepunu u mkaJjia oneHuBaHUS

Onenka

KpuTtepum onenku

OTanyHO
C 27 no 30 damtoB

— pELIEHUH 3a/1aHUN U3JI0KEHBI IIOJIHO;

— OTBET [T0Ka3bIBaeT IOHUMAHUE MaTepHaa;

— IPUBEJICHBI BEPHO PEILIEHUS BCEX 3a/laHUH, 10IyCKAIOTCS
HEe3HAYUTEJIbHbIE apu(METHUECKUE OILNOKY.

Xoporio
¢ 22 no 26 6amioB

— MIPUBEICHHBIC PEIICHNUS 3aJaHU{ M3JI0KEH JI0CTaTOYHO TIOJIHO;
— TIPU KOJIMYECTBEHHOM OLIEHKE JOMYCKAIOTCS apu(pMETHIECKHE
OIIIMOKHU;

— IpUBEJIEHBI BepHbIE pelieHus Ha Oosiee ueM 80% 3aiaHuil.

Y 10BIIETBOPUTEIBEHO
¢ 18 no 21 6asuioB

— pelieHus 3aJaHui U3JI0’KEHBI HEMOJIHO, C HETOYHOCTSIMU B
oTpeieNIeHUH MOHATUHN Wiu GOPMYITUPOBKE OMPEICICHHUIA;

—Ha 30-40% 3anaHuii JaHbl HEBEPHBIE OTBETHI U IPUBE/ICHBI HEBEPHBIE

PCUICHUA.

HeynosnerBopurenbHO
¢ 0 o 17 6ammoB

— IIpY pelIeHUH 3aJaHii 0OHapy>KUBAeTCs NOJHOE HE3HAHUE U
HEIIOHUMAaHHE U3y4aeMOro MaTepuana;
— MPUBE/IEHO HEBEpHOE peleHue dosee ueM 50% 3amaHuii.

B) OnucaHue MIKaJbl OHeHUBAHHUS:

PeiiTuHroBbIii 02,171 O Ouenka no 5-0anabHOI
AUCHUTINHE 32 cucreme
KOHTPOJIbHYIO
27 — 30 OTtanyHO
22 — 26 Xopouio
18-21 Y 10BI€TBOPUTETHLHO
<17 HeynioBineTBOpUTENBHO

6.2.4. JlabopaTtopHbie pabOTHI
a) TUMOBBIE JTabOpaTOPHBIE PAOOTHI

KorepenTHOCTh CBETA.

Wzyuenne naTepdepeHIum ¢ momMonpio ourpu3Mel OpeHerns.

ONTHKA Wzyuenne naTEpdEpEHITNN CBETA IPU OTPAKEHUH OT TOHKUX TICHOK.

Judpakums cBeTa Ha OTHOM M IBYX IIETISX.

HOHy‘IeHI/Ie 1 UCCIICJO0BAHUEC MOJAPHU30BAHHOT'O CBETA.

BpameHHe IIJIOCKOCTH NOJISIpU3alln.

WnTepdepeHnns monsspu30BaHHOTO CBETA.

OnpefenieHne IITMHBI BOJTHBI U3IYYCHUS TeIHi-HEOHOBOTO Jlazepa
MeToJIoM nHTephepeHnnu (3epkano Openens)

I[I/I(bpaKI_II/IH CBCTA Ha IICJIH, MPCIATCTBUU, KPYTJIOM OTBCPCTHH.

Hudpaxnus Ha TBOWHON 1SN U HA HECKOJIBKUX ILEAX.




0) [lokazarenu ¥ KpUTEPUHU OLICHKH BBITIOJHEHUS U cIauu 1a00paTOpHBIX padoT:

IHoka3zarenn Kpurepuu ouenku banibl
OIleHKH (max)

1. Bommonuenue - IOTIYCK J0 BBITIOJHEHHSI paOOTHI; 30
BCEX - yMeHue paboTaTh ¢ mpudopamus;
1a00paTOPHBIX - YMEHHE KOPPEKTHO (PUKCHUPOBATDH MTOKA3aHUS
pabor pUOOPOB;

- YMEHHE NMPaBUIBHO OPOPMIIATH U 3aHOCHUTD

NOKa3aHusl B J1a0OPAaTOPHBIN KypHAJL.
2. CobmroieHue - MpaBWIbHOE O(POpMIICHUE BBOJAHON YAaCTH OTYETA; 30
TpeOOBaHU K - IpaBUWJIbHOE O(hOpMIIEHUE pACUETHON YacTH
0(OpPMIICHUIO 0TYeTa,
OTYEeTa IO - YeTKas U NpaBujbHasi GOpMyIUpPOBKa BbIBOAA
1abopaTopHOi UCXO/sI U3 MOJTYYEHHBIX PE3YJIbTATOB;
paboTe - TPaMOTHOCTH M KYJbTypa U3JI0XKCHHS;

- BJIAJICHUE TEPMUHOJIOTUEN Y TOHATUINHBIM

anmnapaTomM npoOJeMsl.
3.0TBeTHI Ha - TPaMOTHO ¥ BEPHO COPMYITUPOBAHBI OTBETHI Ha 40
KOHTPOJIbHBIE KOHTPOJIbHBIE BOIIPOCHI.
BOIPOCHI

B) OIMNCaHMUC IIKaJIbl OOCHHUBAHWA:

HToroBbiii peMTHHIOBBIN Ouenka no 5-0anabHOI
0aJ1J1 0 AUCHMITIHHE cucreme
90 - 100 OTnn4HO
75—89 Xopouio
60 — 74 Y IOBIETBOPUTEIHEHO
<60 HeynioBneTBOpUTENBHO

6.3. Memoouueckue mamepuausl, onpeoensatoujue npoueodypsvl OYeHUBAHUA 3HAHUIL,
YMeHUil, HABbIKOE U (unu) onvima OeamenabHOCmU, XAPAKMEPUYIOUWUX IManvl
dopmuposanua komnemenyuii

UroroBast omenka 60 0OamioB MakcuMaidbHO 3a paboty B cemectpe u 40 OGamioB
MaKCHMAaJIbHO Ha SK3aMEHE.

3a paboty B ceMecTpe MOKHO noixyuuth 30 OaymioB 3a koJutokBUyM M 30 OaiioB 3a
KOHTPOJIbHYIO paboTy.

Bua xonTpoJs dTan peMTHHroBOM crucrteMbl OUEeHOYHOE bana
TB
CPeACTBO MuHuMyMm Maxkcumym
4 cemecmp

Texymmii

KonTposbHas Touka Ne 1
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KOJUTOKBHYM 18 30
KonTpoJsbHasi Touka Ne 2
KonTponbnas pabora 18 30
IIpoMe:KyTOUYHBIH IK3aMeH 24 40
OMJIETHI
NUTOI'O no aucuuiinHe 60 100

Ikana nepecuyera UTOrOBOIO0 PEUTHHIOBOrO 0ajjia B OLEHKY MO 5-0aibHOM cucTeMe

HToroBblii peiTHHIOBBII Ounenka no S5-6a/1bHOI
0aJ1J1 0 AUCUMILIUHE cucreme
90 - 100 OTnnuHO
75-89 Xoporio
60 - 74 Y 10BII€TBOPUTEIIHHO
<60 HeynoBiaeTBOpUTENbHO

7. IlepeyeHb OCHOBHOI W JONMOJHUTEJIbHOH Y4eOHOH JUTEPATypbl, HEOOXOAUMOM
J1J151 OCBOEHUA TUCUMILINHBI

Onruka

OcHoBHas
1. Hponos U.E. 3anauu no obueit pusuke, "JIabopaTopust 3Hanuit" (panee
"BUHOM. JlaGopatopus 3nanuit"), 2010-2014. (69 »x3. , ObC Jlans,
http://e.lanbook.com/)
2. Hponos N.E. Bonnoseie nporiecchl. OCHOBHBIE 3aK0HBI, "JlabopaTopus 3HaHUIT"
(panee "BMHOM. Jlabopatopust 3nanuit"), 2013-2015. (30 3x3., ObC Jlans,
http://e.lanbook.com/)

3. CagenneB 1.B. Kypc ob6mieit ¢puszuku. B 5-u 11. Tom 4. Bonasl. Ontuka, Jlans,
2011. (3BC Jlans, http://e.lanbook.com/)
4, CagenbeB U.B. Kypc o6mieit puzuku. B 3-x 11. T.2. DnekTpuuectBo u

MaraetusM. Bonubl. Ontuka, Jlans, 2009 - 2011. (2 3k3., ObC Jlans,
http://e.lanbook.com/)

JlonomHUTENEHAS
S. Cuyxun JI.B. O6muii kypc ¢pusuku. Tom 4. Onruka, @uzmariaut, 2002. (3bC
Jlans, http://e.lanbook.com/)
6. N.B.CagenneB. Kypc obuieit pusuku. Kuura 4. M, ACT, 2002. (200 3k3.)

8. Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKALIMOHHON  CeTH
«AuTepHer» (majsee — cerb «UMHTEepHET»), HEOOXOAMMBIX [JISI OCBOECHHS
AUCHMILTHHBI

WuTepHet — caliT «B nmomotis cTyieHTaM, U3y4aromumM HusnKy»
(http://www.iatephysics.narod.ru)
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9. Metoanuyeckue YKa3aHus JJisl 00y4alOmUXCcsl 10 OCBOEHUIO TUCHMILIHHbI

Bun yueOHbIX Opranusanus AesTENbHOCTH CTYICHTA
3aHATHI
Jlexuns Hamncanne ~ KOHCHEKTa  JIEKLIHMN: KpaTKoO,  CXEMaTU4HO,

MOCJIEIOBATENbHO (PUKCHPOBATH OCHOBHBIE TMOJOKEHHUSI, BBIBOIBI,
bopmyapoBKH, 0000IICHHS; TOMEYAaTh BaKHBIE MBICIIU, BBIICIAThH
KJIIOUEBbIE CJIOBA, TepMUHBI. [IpoBepka TEpMUHOB, MOHSATHH C
MOMOIIBIO  JHIMKJIONEINWW,  CIoBapei,  CIpPaBOYHUKOB  C
BBIITUCHIBAHUEM TOJIKOBaHUM B TeTpaab. OO003HAUYUTH BOIPOCHI,
TEPMUHBI, MaTepHay, KOTOPbIN BBI3BIBAET TPYAHOCTH, TOMETUTH U
MOMBITAaThCA HAWTH OTBET B PEKOMEHAyeMou juteparype. Ecin
CaMOCTOATENILHO HE yIAaeTCs pa300paTbcs B MaTepuaie, Heo0X01uMOo
chopMyaMpOBaTh  BONPOC W  3a4aTh  MPENoJaBaTelll0  Ha
KOHCYJIbTallMM, Ha MPAKTUYECKOM 3aHSITHH.

[Ipaktuueckue |IIpopaboTka pabouel mporpaMMmel, yaessis 0co00e BHUMaHUE HEIsIM
3aHATHUS M 3aJadaM, CTPYKType U  COAEPKAHUIO  JIUCIUIUINHBI.
KoHcriekTupoBanue MCTOYHUKOB. PaboTa C KOHCHEKTOM JIEKIIMA,
MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
peKoMeHyeMoil JutepaTypbl. Perenue pacueTHo-rpadudecKux
3aJIaHUH, pEeIICHHE 3a]1a4 10 AJITOPUTMY H JIp.

KonTponbhnas 3HaKOMCTBO C OCHOBHOM W JOMOJIHUTEIBHOW JINTEPATYPOU, BKIIFOUAS
pabora CIIpaBOYHbBIC U3/1aHUs, 3apyOEIKHBIC UCTOYHUKH, KOHCTIEKT OCHOBHBIX
MOJIO’KEHHM, TEPMUHOB, CBEICHUH, TPEOYIOIMMXCS 1JIsl 3alIOMUHAHUS
Y SABJISTFOIIMXCS OCHOBOIOJIATAIOIIMMHU B 3TON TEME.

Komnoksuym PaboTa ¢ KOHCTIEKTOM JIEKITUH, OJITOTOBKA OTBETOB K KOHTPOJIHHBIM
BOIIPOCAM.

[TogrotoBka k  |Ilpy  moaroToBKe K  9JK3aMeHy  (3a4eTy)  HEOOXOJIUMO

DK3aMEHY OPUEHTHUPOBATbCSI HA  KOHCIIEKTBl JIEKIMH, PEKOMEHIYEMYIO
JUTEPATYPY.

10. TIlepeyeHb  HMHMPOPMAIMOHHBIX  TEXHOJIOTHIl, HCIOJb3yeMbIX  NpPH
OCYIIIeCTBJIEHMH 00Pa30BaTeJILHOI0 MPOoIecca Mo AUCIHHUIUINHE, BKJIKYAs NepevyeHb
NMPOrpaMMHOIr0 odecnedeHuss ¥ HMHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (NPH
He00XO0IUMOCTH)

1. Yrenue JICKIUNA C UCTIOJIb30BAHUEM CIIalA-TIPEe3CHTAN I

2. [IpoBepka JOMAIIHUX 3aIaHUNA U KOHCYJIBTUPOBAHUE MOCPEICTBOM SJICKTPOHHOU
MOYTHI.

3. HuTepakTrBHOE 001IIEHNE C TTIOMOIIBIO 3/TIOYTHI WK Skype.

11. Onucanue MaTepHuaJIbHO-TeXHUYECKOM 0a3bl, HeoOXoauMoOH  1JiA

OCYIIECCTBJICHHUSA 06p330BaTeJIBHOI‘O npouecca mo JMCHMIIInHe

1. AynuTopHbIi GOHI MHCTUTYTA
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2. VYyeOnas maboparopus "Konebanust u BOiHbI"
3. VYyeOnas maboparopus "Ontuka u aTomHast pusuka'.
4, bubnmoTtednslit oH HHCTUTYTA

12. Nnble cBeiennsi M (MJIM) MaTePUAJIbI

12.1. Ilepeuens oopazosamenbHblX MEXHOI02UTL, UCNOTb3YEMBIX RPU OCYULECH6/IeHUU
00pazosamenvHo2o npoyecca no OUCYUNIUHE

Yaco B unTepakTuBHOU popme — 40,
12.2. @opmwul opzanuzayuu camocmoamenvHoi padomol ooyuawuwuxca (memol,
6bIHOCUMbBLE O CAMOCHIOAMEIbHO20 U3YYEHUS; GONPOCHL 014 CAMOKOHMPOJIA;

munoenle 3a0aHus 03 camonpoeepku

Yemeepmutii cemecmp

1. N.A.CasenneB. Kypce obmeii ¢usuku. Tom 3. Ontuka. ATomMHas gusuka. Ouznka aTOMHOTO
s7ipa U 3JeMEHTApHBIX yacTull. M.(DOTOHBI U UX CBOWCTBA,,cTp.444-452)
2. N.A.CasenbeB. Kypc obmei ¢usuku. Tom 3. Ontuka. ATomMHas gusuka. Ouznka aTOMHOTO

A7Ipa U JIEMEHTapHbIX yacTull. M.(BOIIPOCHI JIsl CAMOIIPOBEPKH )

12.3. Kpamkuit mepmunoiocuueckuil cioeaps

[IpuBeneH mepedyeHb OCHOBHBIX TEPMHUHOB, 3HAHUE KOTOPHIX HEOOXOAUMO J1JIs
YCIEUIHOTO U3yYE€HUSI BOIIPOCOB MPOTrpaMMBbl 110 AUCHUILTNHE «DPr3uKay, (pa3aessl
«Mexanuka», «CTO», «Konebanus u BosHb, «TepMognHaMUKa U MOJIEKYJISIpHAS
buznkay, « dIeKTpoMarHeTu3M»,«OnTuKay, « ATomMHast pU3uKa U AIeMEHTapHbIE
YaCTHULIBI»

Kosne0anust 1 BOJIHBI
ABTOKO0JIEOAHHUSI — OTO HE3aTyXaoIIre KoueOaHus MO IeWCTBUEM TTOCTOSTHHOW CHUITBL.
He3zaryxaromue konebaHusi B aBTOKOJIe0aTEIbHON CUCTEME TTO/IJIEPKUBAIOTCS 33 CYET UCTOYHUKA
SHEPTrHUH, MOAKIIYaEMOr0 B HY)KHbIE MOMEHTHI BpEMEHU K KOJIe0aTeNIbHOM cucTeMe (MasSTHHKY,
KoJIe0aTeIbHOMY KOHTYPY U TIp.) Uepe3 KilanaH, peryJIMpyoInui MOCTYIUICHUE YJHEPTHH B ATy
cuctemy. Ponb kmanana MOKeT UTpaTh, aHKEPHBIN MEXaHU3M B Yacax, paJroiaMIia, TPaH3UuCTOp U
np.BbueHNAME Ha3bIBACTCS PE3yIIbTAT CIOKEHHUS JIBYX KOJICOaHUH OM3KHX MO 9acToTe (01 = ®2),
UMEIOIINX OJIMHAKOBYIO aMIUTUTYly M IPOUCXOASAIINX B OJJHOM HampaBieHHH. bUeHrs nMEIoT BU
CUHYCOUJIBI C MEJUICHHO MCHSIFOIICHCS aMIUTUTYI0N. BRIHY K IeHHBIMH KOJICOAHUSIMHA HA3BIBAIOTCS
He3aTyXalolue KoJleOaHus Mo JeHCTBUEM MEPUOTNIECKH MEHSFOIICHCS BEIHYKIAIOIIEH CHITBI.
Ammntyna u pa3a BEIHYKICHHBIX KOJIEOAHU 3aBUCAT OT YaCTOTHI BBIHYKIAIOIICH CHIIBI (CM. TaKkKe
Pe3onanc).
Konebanus, aMminTya KOTOPBIX C TEYEHHEM BpeMeHH yMeHbliaercs. [Ipuunna 3aTyxanus
00yCclaBnIuBaeTCs CHIIaMHU, TOPMO3SIIIUMU JBUKCHHUE.
Konebanuss — 5T0 mepuoanyuecky MOBTOpstomuecs ABrkeHus. Konebanusi, onuchiBaeMble 3aKOHOM
cuHyca X = A sin (ot + ¢) U KocuHyca x = A cos (ot + ¢), Ha3pIBalOTCA TApMOHUYECKUMU. Bennunna,
CTOSIIIIAst TIOJT 3HAKOM TapMOHHYECKON (PyHKIHHU (ot + (), Ha3pIBaeTCs (a3oi; ® Ha3BIBACTCS KPYroBOi
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(MM MKJIMYECKOi) 4acToToi; (¢ — HadanbHOU (ha3oi. KomebaHusi pa3sHON MpPUPOIBI OMHCHIBAIOTCS
MaTE€MaTUYECKH COBEPLUIEHHO OJIMHAKOBO.

Ko3dpunuenToMm 3aTyxaHusi HA3bIBACTCS BEIIMYMHA, XapaKTEPHU3YIOIIas CKOPOCTb YOBIBaHUS
aMIUIMTYBI 3aTyXaroMMUX KoyieOaHUi. AMIUIMTYAA ONpeAeseTcsl SKCIOHEHIUATbHBIM MHOXHUTEIEM
e, Uewm Gosbliie o, TeM OBICTPEE 3aTyXal0T KOJICOAHHUSI.

JlorapugMuyecKuM JeKpeMeHTOM KO0J1e0aHHs Ha3bIBACTCS HATYPAJIbHBIN JIorapu(M IBYyX
IIOCJIEI0BATENbHBIX AMILIUTY/] 3aTyXalOIIEro KOJeOaHus.

MartemMaTH4YecKHii MasITHUK - MEXaHWYecKas KojeOaTelbHas CUCTEMa, COCTOSIIAs U3 MaTepUaIbHOU
TOYKH, MOJABEIICHHOW HAa TOHKOW, HEBECOMOM M HEPACTSKUMOW HUTHU WIM HA HEBECOMOM CTEpPIKHE B
noJie cuil TspkecTH. [leproy Manbix KoleOaHuii MAaTeMaTUYECKOTO MAassTHUKA HE 3aBUCUT OT aMILIUTYIbI
1 onpenensiercs mo popmyne: T = 2mVl/g .

MexaHn4yecKkue KojedaHus - 00J1aJaro1re MepUoIUYHOCTHIO OTKJIOHEHUS Tella OT MOJ0KEHUS
paBHOBecus. Bo30OyxeHue He3aTyXaromMuX MEXaHNYeCKUX KoJeOaHui MPOUCXOAUT ITyTeM
BO3/ICICTBUS Ha KOJEOATENbHYIO CUCTEMY IIOCTOSIHHOM MJIM IEPEMEHHOM CHJIBI.

Pe3oHaHCcOM Ha3bIBAETCs SIBJICHHUE PE3KOT0 BO3PACTAHUS aMIUIUTY bl BBIHYK/IEHHBIX KOJIEOaHUH pH
COBIIAJICHUU YaCTOTHI BRIHYXIAIOMIEH CHIIBI M YaCTOTHI COOCTBEHHBIX KOJIEOAHUN KOJIeOaTeIbHOM
CHUCTEMBI.

@urypsl JInccaxy — pe3yiabTar CI0XKEHHUS IBYX NEPIEHAUKYISIPHBIX KO1€0aHUll, 4aCTOThl KOTOPBIX
OTHOCSITCS KakK 1ejble uncia. QUrypbl MOXKHO MOJYYUTh Ha 3KpaHe ocumuiorpada. [pocreiteit
¢burypoii Jluccaxy siBIsSeTCS OKPYKHOCTb, KOTOPAsl MOTYYaAETCs MIPU CIOKEHUU JABYX
NEPIEeHIUKYISAPHBIX KOJICOaHUH OAMHAKOBON YacTOTHI M aMILTUTY/IbI, CABUHYTHIX 10 (haze Ha /2.
@u3nyeckHii MASTHUK - A0COIIIOTHO TBEPJIO€ TEJI0, UMEIOLIEE OCh BpalleHus. B nosie tarorenus
buznyecKuit MasSTHUK MOXET COBEpPILATh KOJIeOaHUsI OKOJIO MOJIOKEHUS PABHOBECHUS, IIPU TOM MaccCy
CUCTEMBI HEllb3sl CUUTATh COCPEOTOYCHHOH B 0fHOM Touke. [leproy konebanuii hu3maeckoro
MasTHHKA 3aBUCUT OT MOMEHTA UHEPIIUH TeJIa U OT PACCTOSIHUSA OT OCH BpalleHUs J0 LIEHTpa Macc.

«Onruka»

AOCOTIOTHBII MOKAa3aTeIb MPEeJIOMJIEHHUsI CBeTa - OTHOIIEHHUE CKOPOCTH CBETa B BaKyyMe K (a30Boi
CKOPOCTH CBETa B JJaHHOMU cpejie. AOCOJIIOTHBIN MMOKa3aTesb MPeJOMIICHHUS CBETa TOKA3bIBAET BO
CKOJIBKO pa3 CKOPOCTh CBETA B BaKyyMme 0OJIbIlle CKOPOCTH CBETa B TaHHOH cpeJie.

AHaJIM32TOP NOJISIPU30BAHHOIO U3JIy4YeHHUSsI - YCTPOUCTBO, C TOMOLIBIO KOTOPOTO MOKHO
0OHapYKUTh MOJIOKEHUE IUIOCKOCTH Nosspu3auu ceeta. CM. takxke [loasapuszamop.

Buanmoe uznydeHue - 3J1€KTPOMAarHUTHOE U3JIy4€HHE, BbI3bIBAIOIIEE 3pUTEIBHOE OLIYIICHUE U
3aHMMaroIee yuacTok crekrpa ot 380 1o 780 HM. CBETOBBIE U3IYUYEHMSI PA3JIMYHBIX YaCTOT
BOCIPUHUMAIOTCS YEJIOBEKOM KaK pa3HbI€ I[BETA.

I'eomeTpuueckasi onTUKA - pa3zaeil ONTUKH, B KOTOPOM U3y4arOTCsl 3aKOHBI PaCIPOCTPAHEHUS CBETA B
MIPO3pavYHbIX CPe/lax, OCHOBAHHBIE HA MPEICTABICHUH O c8emosbix ayuax. OCHOBHBIMU 3aKOHAMU
2eomempudeckol ONMuKY SIBISIFOTCSL:

- 3aKOH NPAMOIUHENUHO20 PACNPOCMPAHEHUS C6emda,

- 3aKOH He3A6UCUMbBIX CEETNOBbIX NYUKOS,

- 3aKOH OMPACEHUS;

- 3aKOH NPeNOMIIEeHUA.

BoJsiHoBasi onTHKA - pa3/ien onmuKky, U3y4aroluil siBI€HNs, B KOTOPBIX MPOSIBIISIETCS BOJIHOBBIE
CBONCTBA cgema.

Tonorpadusi — crnoco® mnonaydeHUs] OOBEMHBIX H300pakeHU MpeIMeTOB Ha (OTOIUIACTHHKE
(rojorpamMme) mpH MOMOIIM KOT€PEHTHOrO H3Ny4deHHs jasepa. [ojorpamma (QuKCHUpyeT HE camo
M300pakeHHE TIPEMETA, a CTPYKTYPY OTPaKEHHON OT HETO CBETOBOM BOJHBI (€€ aMIUTUTYy U (a3y).
JUis oy4eHus: rojlorpaMMbl HE00X01MMO, 4TOOBI Ha (poTOrpaduuecKyro MIaCTUHKY OJHOBPEMEHHO
NOTIAIM JIBa KOT€PEHTHBIX CBETOBBIX ITy4Ka: IMPEAMETHBIN, OTPAKEHHBIN OT CHUMAeMOro OObEKTa, U
OTIOPHBIN — MPUXOIAIINN HETIOCPEACTBEHHO OT J1azepa. CBeT 000UX IMyYKOB UHTEpGEpupyeT, co3iaBas
Ha MJACTUHKE YepeJOBAaHUE OYEHb Y3KMX TEMHBIX M CBETJIBIX I0JOC — KapTUHY uHTeppepeHuun. Ha
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HKCIIOHUPOBAHHOHN TaKUM 00pa3oM M MPOSBICHHOM IUIACTHHKE OTCYTCTBYET Kakoe-1100 n3oopakeHue,
HO €ro B 3ali(poBaHHOM BUJE COACPKHUT cucTeMa MHTepdepeHIIMOHHbIX nojioc. Ecnu romorpammy
IIPOCBETUTH, KaK AUATIO3UTHUB, Ja3€PHBIM CBETOM TOM K€ YaCTOTBI, YTO ObLIa UCII0JIb30BaHA IIPU 3aIMCH,
BO3HUKHET «B0CCMAHOBIEHHAS 20]102PAMMA» — 00bEMHOE M300paKeHHe CHITOrO MPEAMETa, CIOBHO
BUCSILETO B MPOCTpaHCTBE. MeHssl TOUKY HAOMIOJCHHS, MOKHO 3arjsiHyTh 32 IPEAMETHl Ha MEPBOM
IUTAHE W YBUJIETh JIETalH, pPaHee CKPBIThIE OT B3rusiaa, CBET, MPOXOAs CKBO3b CHCTEMY YEPHO-OEIbIX
MI0JIOC TOJIOTPaMMBbI, UCIIBITHIBAET JU(PPAKLIUIO U BOCIIPOU3BOAUT BOJHOBOH ()POHT, UCXOAMBIIUI OT
cusroro npeamera. Cm. Takxke Koeepenmuocme.

J/IBoiiHOe JiyuenpesioMJeHHe - PAa3JABOCHUE CBETOBOIO JIyda MPHU IMPOXOKIECHUU YEpe3 ONTHUYECKU
AHU30TPOIHYIO CPEy, BOSHUKAIOLIEE BCIIEICTBUE 3aBUCUMOCTH I10KA3aTes IPEIOMIICHUS CBETA OT €r0
noJisipu3anuu. B 0THOOCHOM ABOSIKOTIPEIOMIISIONIEM KPUCTAJLIe, HAlpUMeEp, B KpUCTaIe UCTIaHICKOTO
HirnaTta, MaJaloUIfid JIyd CBeTa pacIHICIUIIeTCs Ha JBa Jy4a, OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH,
UMEIOLIIE pa3Hble noKazamenu npeiomieHus v NoJIIPU30BaHHbIC B IBYX B3aWMHO MEPIEHAUKYIISIPHBIX
IJIOCKOCTSIX.

Jucnepcusi cBeTa — 3aBUCUMOCTh (Da30BOM CKOpPOCTH CBeTa OT 4acTOThbl (WJIM JUIMHBI BOJIHBI).
Jlucniepcusi nokazamensn npeaomiaeHus — 3aBUCUMOCTb 110Ka3aTess MPeIoMIICHHs N OT YacTOTHI V.
JudpaknuonHasi pemerka - OINTHYECKOE YCTPOMCTBO, MMerollee OoJiblIoe 4YMCIO Lienel,
pa3aeNeHHbIX HEMPO3pauyHbIMU IPOMEKYTKAMH, Ha KOTOPBIX MPOUCXOAUT Audpakuus cBeta. OOBIYHO
TudpakMOHHAs pelieTka MpeJCTaBiIsieT COo0OM COBOKYMHOCTh OOJIBIIOTO YHCIa MapaulelbHbIX
LITPUXOB OJMHAKOBOM IIMPUHBI, HAHECEHHBIX HA IPO3PAuYHYI0 WJIM OTPa)Karollyl0 MOBEPXHOCTh Ha
OJIMHAKOBOM PACCTOSIHUU APYT OT Apyra. JudpakuuoHHas peuieTka sBiIsieTcs OCHOBHBIM 3JIEMEHTOM
MHOTHUX CIIEKTPaJIbHBIX IPHOOPOB.

Judpaknus cBeTa - OTKJIOHEHUE OT 3aKOHOB T'€OMETPUUECKON ONTHKH, BbIpaXkarollieecsi B OrudaHuu
CBETOM MaJIbIX mpensaTcTBuid. udpaknus HaOMr0naeTcs Npu pacpoCTPaHEHUH CBETa B CPEJIE C PE3KO
BBIP2XCHHBIMU HEOTHOPOJAHOCTSIMH.

3akon Bprocrepa yrBep)Kaaer, 4To MpHU MaJE€HUU CBETAa Ha JUAJIEKTPUUYECKOE 3€pKao MOJ YIJIOM,
TaHI'€HC KOTOPOT'O PAaBEH OTHOCUTENBHOMY NOKA3amMento npeiomMieHss BTOPOU Cpeibl IO OTHOIIEHHIO K
NEepBOM, OTpPaKEHHBIN Jiyd OyJIeT NOJHOCTHIO MOJSPU30BAH B IUIOCKOCTH, NEPHEHIAUKYISIPHON
IUIOCKOCTH MaJE€HUS

3akon Kupxroga yrBepkaaer, 4TO OTHOLICHHE uzryuamenbHocmu JO00To (HEUEepHOro) Tella K
KO3(QUIIMEHTY MOTJIOMIEHUsI €CTh BEIMYMHA OJMHAKOBAs JJIs BCEX TEJ W paBHas M3JTy4aTeIbHOCTH
YEpHOTO TeJla MPUJaHHOW TeMIepaType.

3akon JleHapaa — OJJMH U3 3aKOHOB BHEIIHET0 pomoaghgexma: 3Heprusi POTOINEKTPOHOB HE 3aBUCHUT
OT MHTEHCUBHOCTHU CBETA, a 3aBUCUT TOJIBKO OT YaCTOTBHI.

3akon Mamioca - (QU3MYECKUN 3aKOH, COIJIACHO KOTOPOMY HHTEHCHUBHOCTH CBETOBOH BOJIHBI,
npoulenuel nonsgpuzamop W anaauzamop, TMPONOPLHMOHAIbHA KBaJpaTy KOCHHYycCa YIjla MEXAY
IUIOCKOCTSIMU TJIaBHBIX CEUEHUH MOJSpU3aTOpa U aHAJIM3aTopa.

3aK0H He3aBHCHMMBIX CBETOBBLIX MYYKOB - MOCTYJIAaT T€OMETPUUYECKON ONTUKU, B COOTBETCTBUH C
KOTOpBIM: PacnipocTpaHeHHe BCAKOrO CBETOBOTO IyYKa B CPEJE HE 3aBUCHT OT TOTO, €CThb JIU B ATON
cpelie Ipyrue My4YKu CBETa WM HET.

3aKkoH oOTpa:keHHsl CBeTAa - 3aKOH, OINPEICISIIOIIMKM B3aMMHOE PACIOJIOKEHUE INPU 3€pPKATbHOM
OTPaXEHUM TMAJAIOUIEr0 M OTPaKEHHOTO JIyded, a Takke MepHeHANKYJspa, BOCCTAHOBIEHHOTO K
rpaHuIle pa3jiena JBYX Cpell B TOUKE MaJeHHs: 00a Jiyya U MepHeHIUKYIISIp JIekaT B OJTHON MIIOCKOCTH;
yroJI MafieHus paBeH yIiIy OTPaKeHHUS.

3aKkoH mnpesioMJIeHHs] CBeTa — OJUH M3 3aKOHOB TI'€OMETPUUYECKON ONTHUKH, COIVIACHO KOTOPOMY
NaJaoIIUN JTy4, Jyd NPeIOMIICHHBIA U MEepHeHAUKYISP, BOCCTAHOBICHHBIA B TOUKE MaJCHUS Jyya K
TPaHULIE pa3jiena ABYX Cpell, JeKaT B OAHOM MJIOCKOCTH; OTHOLIEHUE CUHYCA YIJIa MMAJIeHUs K CUHYCY
yrja MpeloMIIEHHs €CTh BEIMYMHA MOCTOSHHAS JJIsl TaHHBIX JIBYX Cpell M paBHasi OTHOCUTEIbHOMY
MOKA3aTeNI0 MPEIOMIIEHUs] BTOPOW Cpelbl 1O OTHOILIEHHUIO K nepBoil. CM. Takke [ eomempuueckas
onmuxa.

3aKoH NPSAMOJIMHEHHOr0 pPAaCHpPOCTPAHEHHUsI CBeTa - IIOCTYJAaT T€OMETPUYECKOM ONTHUKH, B
COOTBETCTBUU C KOTOPHIM B OJHOPOJHOM Cpele CBET PacHpOCTPAHSETCS MPAMOJUHEIHO. 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA SIBIISIETCS CIEACTBUEM npunyuna Pepma.

24



3aKoH cMelleHusl YTBEP)KJIAET, YTO AJIMHA BOJIHBI, HA KOTOPYIO IPUXOJUTCSI MAKCUMYM CIEKTPaJIbHOU
IUIOTHOCTH U3NyYamenbHocmu, 00paTHO MPONOPIHOHATbHA a0CONMIOTHON TeMIlepaType, T. €. MAKCUMYM
U3JTY4YEHHUS] CMEIIAETCs MPH MOBBIICHUN TEMIIEPATyphl B 00JIaCTh 00Jiee KOPOTKUX BOJIH.

3akon Credana-boabuMana yTBEpXKIAACT, YTO U3AYVUAMENIbHOCMb YEPHO20 meaa TPSAMO
IPONOPIHMOHATIbHA YETBEPTOI CTENeHH a0COIIOTHON TEMITEPATYPHI.

3akon CroseToBa — OJIUH M3 3aKOHOB BHEUIHEro @omosghgexma: (HOTOTOK HACHILEHUS IMPSIMO
IIPOIIOPLIMOHAJIEH CBETOBOMY ITOTOKY.

N3ay4aTeIbHOCTHIO HA3bIBACTCA IOJIHAS MOIIHOCTh (HAa BCEX 4YAcTOTAaX U IO BCEM HAIIPABICHUSIM)
U3JIyYEHUS C €IMHULIBI IOBEPXHOCTU HArpeToro reia. M3myuyaTenbHOCTh 3aBUCUT OT TEMIIEPATYpHhI TN
U OT KodpQUIMEeHTa MOIIOMEHUsT ero noBepxHocTd. Crapble Ha3BaHUS 3TOW BEIUYHHBI —
SHEpreTUYecKas CBETUMOCTh WIIU JIydeucHycKarenbHas crnocoObHocTh. CM. Takxke 3axkon Cmegana-
bonvymana.

HNuTepdepenuns cBera - ONTUYECKOE SBICHHUE, BO3HUKAIOLIEE IIPU CIIOKEHUHU JIBYX WM HECKOJIBKUX
KOI'€pEHTHBIX CBETOBBIX BOJIH, JIMHEHHO NOJSPU30BaHHBIX B OJHOW mIockocTtu. MHTepdepeHuus
MpeJICTaBIsIeT COO0M yCTONYMBYIO BO BPEMEHH KapTUHY YCUJICHUS WU OCTIabIeHus pe3yabTHPYIOIINX
CBETOBBIX KOJIEOAHU B pa3IMUHbIX TOUKAX MPOCTPAHCTBA.

Hcrounuk cBeTa - U3IydyaTellb 3JIEKTPOMATHUTHON HEPIMM B BUJMMOW 4acTu cnekrpa. McTtounukn
cBeTa mnojapasnendaiorcss Ha ectectBeHHble (ConHue, JlyHa W T. A.) M HMCKYCCTBEHHBIE (JaMIIbl
HaKaJMBaHUS, ra30pa3psIHbIC JaMIIbl U JIp.).

KBaHTOBasi onTHKA — pa3/ie)l ONTUKH, U3yUarOIIUN SABJICHUS, B KOTOPbI OOHApYKUBAIOTCS
KBAHTOBBIE CBOMCTBA 2JIEKTPOMAarHUTHOTO U3NTyYeHUSs (CBETa). DTO menniosoe usiyueHue,
Gdomosgpgpexm, s3¢hghexm Komnmona v ap.

C10BO «KOTepeHTHOCTDb» OYKBaJIbHO 03HAYAET «COIVIACOBAHHOCThY. BOJIHBI Ha3bIBatOTCA
KOTE€PEHTHBIMH, €CIIH PA3HOCTH (Da3 BO30YKIaeMbIX MU KoJIeOaHH B JTF000H TOUKE POCTPAHCTBA
OCTaeTCsl IOCTOSIHHOW B TeUeHUE BpeMeHH HaOmoaenus. CM. Takxe HMumepgepenyus ceéema.

Koabua HeroToHa - uHTEpEepeHIIMOHHAs KapTHHA, BO3HUKAIOIAsl B IPOXOSAIIEM WU OTPAKEHHOM
CBETE B OKPECTHOCTU TOUYKH CONPUKOCHOBEHHH BBIITYKJION IOBEPXHOCTH JIMH3BI CO CTEKJITHHON
macTUHKOM. [locne oTpaxkeHus aTydei Ha TpaHuax pasjiesa CTeKJIO - BO3yX U BO3JyX - CTEKJIO
CBETOBBIE BOJIHBI HHTEPHEPUPYIOT U 00pa3yIOT MHTEP(PEPEHIIMOHHYIO KapTUHY B BHJIE
KOHIEHTPUYECKUX KOJIEll.

Kom0unanmnonHoe paccesinie cBeTa - SIBJICHUE U3MEHEHHSI YaCTOThI PACCESIHHOTO BEIIECTBOM CBETA.
B cniektpax KOMOMHAIIMOHHOTO PACcCEsTHHOTO CBETA AJIsl MOJIEKYJI HAaOJII01at0TCsl JOTIOTHUTEIbHBIE
JIMHUH, YACTOTHI KOTOPBIX SIBJISAIOTCS KOMOMHALIMSAMH YacTOTHI MAJAIOIIEro CBeTa U BpalllaTeIbHbIMU
4acTOTaMH MOJIEKYJI.

JlazepsI (0T oT nepBbIx OykB aHri1. ¢ppassl Light amplification by stimulated emission of radiation) —
KBaHTOBbIE F€HEPATOPhI CBETA, IPUHLIUII AEUCTBUS KOTOPHIX OCHOBAH Ha SIBJICHUU BBIHYX/IEHHOTO
(cTUMYMPOBAaHHOTO) H3MydeHus. V3myyeHue 1a3epoB NOISpPU30BaHO, 00J1a1aeT
MOHOXPOMAaTHYHOCTbHIO, OOJIBIION MOIIIHOCTHIO B Y3KOM CIEKTPAJIbHOM JIMaa3oHe U Majloi
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pPacxoauMOCTbIO CBCTOBOTO ITy4YKa. HaXOILSIT IMAPOKOC MPUMCHCHUC B TCXHUKC U BKCHepHMCHTaHBHOﬁ
busuke.

OnTuka - pa3zaen pu3nky, B KOTOPOM U3Y4aIOTCSl 3aKOHOMEPHOCTH ONTHYECKUX SBJICHUH, TPUPOJIA
CBETa U €ro B3aMMOJCICTBUS C BEILIECTBOM.

OnTuyeckass aKTUHBHOCTD - CBOMCTBO HEKOTOPBIX BEIIECTB BpaIllaTh INIOCKOCTh MOJISpU3ALUU
IIPOXOJAIIETO YEPEe3 HUX IUIOCKONOIAPU30BAHHOIO cBeTa. [IpMephl ONTHYECKH aKTHUBHBIX BEILIECTB!
KBapll, KNHOBapb, CKUIIUAAP, pPACTBOP caxapa B BOJE U IIp.

OnTnyeckasi JJIMHA MYTH - IPOU3BEICHUE ITyTH CBETOBOTI'O JIy4a Ha IIOKA3aTeNb IIPEIOMIICHHUS
cpenpl. OnTuyeckast JUIMHA IyTH YUCJIIEHHO paBHA IIyTH, KOTOPBIN IPOXOIUT CBETOBOM JIyd 3a TO ke
BpEMsI B BaKyyMe.

Onsit FOHTa - ONBIT 10 MHTEP(EPEHLINU CBETA OT IBYX TOYEUHBIX HCTOUYHUKOB, IIOJTYYEHHBIX
MPOITYCKAaHWEM ITyYKa CBETa OT 00IIEro HCTOYHUKA yepe3 ABa orBepctus. OnbiT FOHra mo3Bosser
OLICHUTH JUIMHY BOJIHBI JJI PA3JIMYHBIX YYaCTKOB CIIEKTPA.

OTHoOCUTEIbHBIN M0KA3aTe b MPEJIOMIIEHHS CBeTa - OTHOIICHUE (Da30BOI CKOPOCTH CBETA B
nepBoii cpene k Gpa3oBoil CKOPOCTH cBETa BO BTOPOil cpenie. UMCIEHHO OTHOCUTENbHBIH [TOKa3aTelb
IIPEJIOMJICHUS CBETA PABEH OTHOIICHUIO CHHYCA yIJjla MaJIeHUsl K CUHYCY YIJla IPEJIOMIICHUS.
Ilepuon nudpakunoHHOI pelIeTKH - PACCTOSIHUE MEXKIY CEPEIMHAMU JIBYX COCEIHHUX ILEIeH

T PaKIIUOHHON peneTku. [[pyroe Ha3BaHWe — MIar WK MMOCTOSTHHAS PEIICTKH.

II10CcKOCTHIO IJIABHOTO CeYEHHS NOIAPU3AMOPA HA3BIBACTCSA IIIOCKOCTh, B KOTOPOM MOJISPU30BaH
Jyd, IPOLEAIINN 3TOT NOJIAPU3ATOP.

I1ocKOCTh MOJISIPU3AINH - IIJIOCKOCTb, B KOTOPOH KOJIEOJIETCSI BEKTOP HANPSHKEHHOCTH
AIIEKTPUYECKOTO I0JISI 3JIEKTPOMArHUTHOM (CBETOBOM) BOJIHBI.

Ioraouienune cBera - ABJICHUE OCIA0IEHUS IPKOCTH CBETA IIPU €ro MPOXOXKIAECHUH Yepe3 BEIIeCTBO
HJIU IIPU OTPAKCHUHN OT TOBECPXHOCTH.

Iloka3aTenb mpejioMIeHUs CBeTA - MEpa ONITHYECKON INIOTHOCTU CPE/bl, PABHAsSI OTHOLIECHUIO
cKkopocmu céema B BAKyyMe K CKOpPOCTHU CBeTa B cpezie. Iloka3arens mpeaoMiIeHHs CBETa 3aBUCUT OT
YaCcTOTHI CBETA U OT MapaMeTPOB COCTOSHUS cpeabl. Pa3nuyaioT abCcoMOTHBIE U OTHOCUTENbHBIE
NOKa3aTeIy MPEIOMIICHUS.

Moasipuszarop - npubop, NpeIHa3HAUCHHBIN [T OTYyYEHUS MOTHOCTHIO UM YaCTUYHO
HOJISIPU30BAaHHOT O cBeTa. [1oysipu3aTop MOKHO UCIONB30BATh B KAUECTBE AHAIUZAMOPA
MOJIIPU30BAaHHOTO U3ITyYEHHUS.

IMoasipu3zanus cBeTa - OpUEHTAIHS BEKTOPOB HANPSKEHHOCTHU 3JIEKTPUUECKOTO TOJISI 1 MATHUTHON
UHIYKIMH CBETOBOI BOJIHBI B IIJIOCKOCTH, MEPIEHANKYISIPHON CBETOBOMY J1yuy. OOBIYHO
noJrsipu3anyda BOSHUKACT IMPU OTPAKCHUHN U IMMPECJIOMIICHUN CBETA, a TAKIKE IIPU paCIpOCTPaHCHUN
CBETa B aHM30TPOIHOM cpezie. Pa3nmnyaroT IMHENHY0, KpYTOBYIO M SJUIMITUYECKYIO MOJISPU3ALINIO
CBeTa.

IMoasipona - onTHyecKas cUCTeMa, MpeIHAa3HAYEeHHAas JUTs MoJisipu3anuu certa. [Ipencrasnser coboit
AIIACTUYHYIO TUIEHKY, HAa KOTOPYIO HAHECEHBI COOTBETCTBYIOIIUM 00pa3oM OpHEHTHPOBAHHbIE
MaJIeHbKHE KPUCTAJUTMKH JIBOSKOIPEIOMIISIONIETo BelecTBa (repanatura). [lomspoun
M3TOTaBIUBACTCA B BUEC CBETOPMIBTPA, TMHEHHO MOISPUIYIOIIETO MTPOXOISIINA Yepe3 HETO CBET
(memeBslit nonapuszamop).

IIpesnomienne cBeTa - IBJICHUE, 3aKIIOYAIOIIEECs B U3MEHEHUH HAIIPABICHUs PACIPOCTPAaHEHUS
CBETOBOI BOJIHBI IIPU NIEPEXOJIE U3 OJHOM CPENbl B IPYTYIO, OTINYAIOILYIOCS noKazamenem
npenomieHus ceema.

Ipusmoii HukoJusi (M1 IpoCTO HUKOJIEM) Ha3bIBAETCSl NOIAPUIAMOP, IPEATIOKEHHBIN IOTIaHICKUM
HHXKXCHCPOM Huxonem. HpI/IHHI/IH )IeI\/'ICTBI/ISI HUKOJIA OCHOBAaH HAa TOM, UYTO OJJUH U3 JIBYX
HOJISIPU30BAHHBIX JIy4eil B OJHOOCHOM JBOSIKOIIPEIOMIISIONIEM KpUCTaluie (HEOOBIKHOBEHHBIN HITH
06BIKHOB6HHBII\/’I) BBIBOAUTCA UX UI'PBI C TIOMOIIBIO ABJICHHA IMOJTHOI'O BHYTPECHHET'O OTPAKCHUA. Cwm.
TaKxke /[gotinoe nyuenpenomienue.

Hpunuun depma - IPUHLIUI TEOMETPUYECKON ONTUKHU, COINIACHO KOTOPOMY JIyY CBETA, IPOXOIALINN
yepes /1B TOUKH, UIET MEKIY HUIMU MO TAKOMY ITyTH, IJIsl IPOXOKACHUS KOTOPOTo TpedyeTcst
HalMEHbIIIee WK HanOoJblee (IKCTPEMAIbHOE) BpeMs 110 CPAaBHEHHUIO € IPYTMMHU BO3MOXKHBIMU
IIYTSIMU.
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Paccesinne cBeTa - OTKJIIOHEHHE PACIPOCTPAHSIONIETOCS B CPEIE CBETOBOTO ITyYKa BO BCEBO3MOKHBIX
HanpaBiieHusX. PaccessiHue cBeta 00yciIOBICHO HEOTHOPOAHOCTRIO CPEJibl U B3aMMOJICHCTBHEM CBETA C
YaCTHUIIAMHU BEIIECTBA, IPU KOTOPOM M3MEHSETCS] HallPaBJICHUE PAaCIIPOCTPAHEHUS, YACTOTA U
IJIOCKOCTh KOJIEOaHH CBETOBOI BOJIHBI.

PeHTreHoBCKO€ M3JIydyeHHE — 3JICKTPOMAarHUTHOE U3TYYEHUE OY€Hb BBICOKOW 4aCTOTHI (MJIM OYECHb
KOPOTKO# JutHHBI BoIHBI, A = 107 — 10% A. OTkpsITo HeMenkuM dusnkoM B.Pentrenom (1895).
Paznu4yaroT mopmosrnoe u xapaxmepucmuueckoe peHTTeHOBCKOe U3jaydyeHue. B peHTreHoBCKOM
JUarna3oHe Ha NepeIHui IJIaH BBICTYNAI0T KBAHTOBBIE CBOMCTBA AJNIEKTPOMArHUTHOTO U3JIy4YEHUS.
Haxoaut mmpokoe npuMeHeHHe B MEIUIIMHE, B 1e()EKTOCKOIUH, B CTPYKTYPHBIX HCCIIEIOBAHUSAX U
mp.

Pedpakuusi cBeTa - HCKPUBJICHHE CBETOBOTO JIy4ya B CPEJIE C HEMPEPHIBHO MEHSIOIIUMCS
nokasamesnem npeiomieHus ceemd.

TepmuHOM «cBeT» 0003HAYAIOT HE TOJIBKO BUOUMDbIL C8em, HO U DIIEKTPOMAarHUTHOE U3Ty4eHHE
JpyruX auana3oHoB (MH(pakpacHoe U yIbTpaduoieToBOe U3NydeHHE, permeeHo8cKue ayyu). Takum
00pa3oMm, 3TOT TEPMHUH UCIIOIB3YETCSI KAK CHHOHUM BBIPAKEHUS «QJIEKTPOMArHUTHOE U3ITyUEHUE).
CBeToBOii J1y4 - TUHS, BJOJIb KOTOPOH pacpOCTPAHSETCS MIOTOK SYHEPTHHU, HCITYIIICHHBIH
Ucmo4HuKom ceéema. B Ipo3pavyHor OJHOPOIHOM CpeNEe CBETOBOM JIyd BCera npsAMoJinHeeH. B cpene
C IJIAaBHO U3MEHSIOIMUMUCS ONITUYECKUMHU XapaKTEePUCTUKAMU CBETOBOM JIyd UCKpuBIsieTcs. Cm.
Takxe Pegparkyus ceema.

CkopocTh cBeTa B BAKyyMe - CKOPOCTb PaclipOoCTpaHeHHs CBETa B BakyyMe ¢ = 299'792'458 wm/c.
CkopocTh cBeTa B BaKyyMe - [Ipe/IelIbHasi CKOPOCTh paclpoCTpaHeHHs! JFObIX (PU3NYECKUX
B3aUMO/ICUCTBUL.

TenJioBoe n3JrydyeHHe — 3TO JIEKTPOMArHUTHOE U3JTy4YeHHE HarpeThIX Tejl. 3aKOHBI TEMIOBOIO
U3IIydeHHs 00BsCHACT kganmosas meopus M.I1nanka (1900).

TopMO3HBIM PEHTT€HOBCKHM M3JIy4YeHHeM Ha3bIBaeTCsl KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE
U3JTy4YeHUE, BOZHUKAIOIIEE B PEHTTEHOBCKOM TPyOKe IPH Pe3KOM TOPMOXKEHUH TBMKYIIUXCS C
00JIBIION CKOPOCTHIO AJIEKTPOHOB MOBEPXHOCTHIO aHOAA (aHTUKaToa). He 3aBucuT OT Matepuana
aHTHUKATO/IA.

YroJ maieHust — yroji Mex/ 1y MaJaroluM JIy4oM U NMEePHeHJUKYIIPOM, BOCCTAHOBJIEHHBIM B TOUKE
naJieHusl.

YroJ1 npesioMIIeHus - YTOJl MEXKAY MPEIOMIICHHBIM JTy4OM CBETA U MEPIEHIUKYIISIPOM,
BOCCTaHOBJICHHBIM B TOUYKE TaIeHHs (TIPETOMIICHHS).

YpaBHeHue DWHINTEHHA 1JIs1 BHEIIHETO homosgghexma npeacTapisier coO0i ciecTBUE 3aKOHA
coxpaHenus sHepruu: hv = A, + (MV2/2) — sreprus porona (hv) uaer Ha coBepiieHre paboOThI BBIXOA
(As) M 9aCTUYHO TEPEXOIUT B SHEPTHIO POTOIIEKTPOHA (MVZ/2).

®D0oTOHOM Ha3bIBACTCS KBAa3MYACTHUIIA, BBEJICHHAS JJISl TOTO, YTOOBI OOBSICHUTH KOPITYCKYJISIPHBIC
CBOWCTBA 3JIEKTPOMArHUTHOTO M3Ty4YeHUsl. DOTOHY MPUITUCHIBACTCS SHEPTUSA € = hv M UMIYJIbC p =
hv/c, rae v — 9acToTa cBeTa, ¢ — CKOPOCTh CBeTa B BakyyMe, a h = 6,62-10* Jx/c — nocmosnnas
IInanka. ®OTOHBI — K@AHMbL FNEKTPOMATHUTHOT'O TOJISL. DIeKMPOMACHUMHOE 83AUMOOeliCmaue
OCYIIECTBIISIETCA IMyTeM 0OMeHa pOTOHAMH.

doToMeTpHYECKHE BEJIMINHBI - CHJIA CBETA, OCBEIIEHHOCTh, CBETOBOI MOTOK, SIPKOCTH,

KO3 UIMEHT MPOMYCKaHUs U KOOPPUIIMEHT OTPaKEHHUSL.

@D 0T03JIEKTPOHBI — YIEKTPOHBI, BRIPBAHHbIE CBETOM U3 MeTajlla PH BHELIHEM (omoaghghexme.
®oT103¢PeKTOM HA3BIBACTCS TPYyIINA IBJICHUN, BOSHUKAIOIINX PHU B3aUMOACHCTBUN
AJIEKTPOMArHUTHOTO M3IIyYeHHs C BeleCTBOM. Pa3nnyaror BHemHUM GoTorddeKT (BbIphIBaHNE
AJIEKTPOHOB M3 MeTajlsla Ipu 00JTy4yeHU ), BHYTpeHHUH (poTodPdekT (yBeTuueHue
3IIEKTPOIPOBOTHOCTH MOTYIIPOBOIHUKA IIPU 00JIyueHHH) U (poTorambBaHUYECKHH 3 pexT
(BozuukHoBeHue DJIC npu obiydyenuu p-n-nepexoaa). PorodPpdext oObACHIETCS Ha OCHOBE
KBAaHTOBBIX IpezicTaBieHuid. [lepByto Teopuio BHemHero ¢porodddexra coznan A.DiuHmreitn (1905).
CMm. Vpasnenue Diinwumetina onsn enewne2o pomosghghexma.

XapakTepucTuiecKoe PeHmzeH06CKoe U3nyyeHue BO3SHUKAET IPU T0CTATOYHO BBICOKOM
YCKOPSIOIIEM HalpsHKEHUU Ha PEHTTeHOBCKOM TpyOke. MexaHu3M CBOAUTCS K BHIPHIBAHUIO
HJIEKTPOHOB C BHYTPEHHUX AJICKTPOHHBIX 000JI0UYEK U K MEPEXOy Ha TH MECTa AJIEKTPOHOB C IPYTHX
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obomnouek aroma. CrieKTp Takoro u3nydeHus jguHeituateiil. [losBisercs Ha (hOHE CIUIOIIHOTO
TOPMO3HOT'O PEHTT€HOBCKOT'O CIIEKTPa Kak Ha0Op CHEKTPAJIbHBIX JIMHUM. 3aBUCUT OT MaTepuaa
AHTHKATO/1A.

XpoMaTuyeckoii moJisipu3amnueii Ha3bIBA€TCA COBOKYITHOCTbD SIBJIEHUMN, COMPOBOKIAFOIINX
UHTEPEPEHIIHIO MOJIIPU30BAHHOTO CBETA (TIOSBICHNE OKPACKH SKpaHa).

YepHbIM Ha3bIBACTCS UCATU3UPOBAHHOE TEJI0, MOTJIOLIAIONIEE BCIO a/Ial0IIYI0 Ha €r0 IOBEPXHOCTh
SHEPTHUI0. Y cTapeBliee Ha3BaHUE YEPHOTo Tesla — abCOM0THO YepHoe Teso. PeanbHble Tena He
SBJISIFOTCSI YEPHBIMU; TIOBEPXHOCTh, XOPOLIO MOIJIOLIAIOIIAs CBET B BUAUMOM JHANa30He, MOKET
TJI0XO TOTJIONIATh B HH(PpaKpacHOM.

IddexTom KomnrTona (1923) HazpBaeTCs yBEIMUEHUE AJTMHBI BOIHbBI PEHM2EHOBCKO20 U3TYYeHUs
IIPY PACCEMBAHUU Ha JIETKUX aTOMax (Ha IMOYTH CBOOOHBIX 3JIeKTpoHaX). D ekt KomnroHa serko
0OBSCHSETCS HA OCHOBE KBAaHTOBBIX IIPE/ICTABICHUM ITyTEM IPUMEHEHUS 3aKOHOB COXPAaHEHUS
SHEPrUU U UMITYJIbCA [l CUCTEMBI «PEHTT€HOBCKUN (DOTOH + AJIEKTPOH OTHAUM».

IddexT @apanes - BpallleHUE IIOCKOCTH MOJIIPU3ALUY JIMHEHHO MOJISIPU30BAaHHOTO CBETA IIPU
IPOXOXKJICHUHU €r0 Yepe3 BEIEeCTBO, OMEIEHHOE B IPOJ0JIbHOE MarHUTHOE Nojie. OTKPBLI SBJICHUE
anrimiickuid pusuk M.Dapazeii (1845). DdexT chirpan BaxXHYIO pOib B YTBEPKICHUH
3JIEKTPOMArHuTHoOM Teopuu ceera. [LInpoko npuMeHseTcs: B TEXHUKE U B SKCIIEPUMEHTAIbHON QU3HKe
(U3y4yeHHE CTPYKTYpPbI BELIECTBA).
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