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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH cTpouTh (pu3ndYecKue U MaTeMaTUYECKHe MO MPUOOPOB, CXEM, YCTPOUCTB
¥ YCTAaHOBOK B O0JIACTH JIA3€PHOU U ONITUYECKON U3MEPUTEIBHOMN 3JIEKTPOHUKH, a TAKXKE
MCIIOJIb30BaTh CTAHJIAPTHHIE MPOTPAMMHBIE CPECTBA UX KOMIIBIOTEPHOTI'O MOJICTTUPOBAHUS
NJI-4 YMeeT oCcylIeCcTBIISATh, TEXHUIECKOE YIIpaBIeHUE pa3paboTKOi u pa3pabaThiBaTh
AITOPUTMBI yIIpaBiIeHUS U 00pab0TKU HH(OPMALIUY B KBAHTOBO-ONITUYECKUX CUCTEMAX

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. B3aumopeiicTBie U3y4eHus ¢ BEIIECTBOM U onTudeckuMu semeHTamu (KonTponbHas
pabora)
2. BomHoseie sBieHus B ontuke (KoHTposnbHas paboTta)
3. Tect Nel. OcHoBHbIe TepMuHBI ONTUKH (TecTupoBaHue)
4. Tect Ne2. BonHOBBIE CBOMCTBA M3TyUEHUS B paMKaX KJIACCHYECKOMN 3IIEKTPOIUHAMUKU
(TectupoBanue)

®dopma peanmszanuu: Y cTHas popma
1. 3amuTa naboparopHsix padot (uckyccust)

BPC aucuunjavHbI

4 cemecTp

Beca KOHTpOIBHBIX MepONpUITHIL, Y0

Hanekc KM- | KM- | KM- | KM- | KM-

Pazgen nucuuIinHbL KM: 1 2 3 4 5

Cpox KM: 4 8 12 15 15

3J'I€KTpOMaFHI/ITHa$[ npupoaa U3JI1y4CHUs U €ro OrnucCaHue

VYpaBHenus Makcgemia B 1uddepeHuanrbHon 1
WHTETpaIbHON (hopme.

IIpocreiinne MaTeEMaTUYECKUE MOJIEIIA U3TyUYCHUS KaK
pe3yJbTAT PEUICHUs] ypaBHEHUI MakcBesia U BOJTHOBOIO + + + +
ypaBHeHus ['enpMronsia

[Tonstpusanus 31E€KTPOMArHUTHOTO U3JIy4ECHUS + + + +

OnTuyeckue sBJICHUS Ha TPaHULIE pa3zelia IByX
W30TPONHBIX IUAIEKTPUYECKUX CPEL

BoiHOBEIE SIBJI€HUS B ONITHKE




HNHuTepdepenius 37eKTPOMarHuTHBIX BOJTH + +
KorepeHTHOCTb 371€KTPOMArHUTHBIX BOJIH. + +
CkansgpHas Teopusi 1udpaKiuy 3IeKTPOMarHUTHBIX BOJIH + +
Knaccuueckas ¢puznka B3auMoIeHiCTBUS U3TYUEHUS C
BEIIECTBOM
®u3uKa UCITYCKAHUS U3TYyYEHUS + + +
Pacnpoctpanenue u3inydeHus B cpee + +
Orntrka aHU30TPOITHBIX CPET + +
Henuneitapie ontudeckue 3G exTsl.
OCHOBBI TEOPUHU HEITMHEHHOMN ONTHUKHI +

Bec KM: | 10 10 30 30 20

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 N-4rik-2 YmMmeer | 3HaTh: Tect Nel. OcnoBHuble TepMuHbl oNTHKHU (TecTupoBanme)

OCYIIECTBIISITh TEXHUYECKOE
yIOpaBJieHHE pa3paboTKOU
pa3pabaThiBaTh AITOPUTMBI
yhopaBieHUsT H 00paboTKu
uH(poOpMallid B KBAHTOBO-
ONTUYECKUX CUCTEMAX

OCHOBHBIE MaTEMaTHUECKHE
MO/IEIN, OITMCBIBAIOILINE
CBOMCTBa ONTHYECKOTO
U3JIy4eHUsl, UCTIOIb3YEMOIO
B AJIEMEHTaX 3JIEKTPOHUKU U
HAHOAJIEKTPOHUKH,
KBaHTOBOH JIEKTPOHUKH U
¢doronuku (KM-1 u KM-2)
METOAMKH pacyera
XapaKTEPUCTHK H3ITyUSHHS
IIPU €ro B3aUMOJCHCTBUM C
BEIIECTBOM U ONITHYECKUMHU
npubopamMu IEKTPOHUKH U
HAHOAJIEKTPOHUKH,
KBAHTOBOH 3JIEKTPOHUKU U
¢doronuku (KM-4)

YMers:

(dhopMynupoBaTh
TEXHUYECKUE 33/1aHUs Ha
pa3paboTKy KBaHTOBO-
ONITUYECKUX CHCTEM B IIEJIOM
M UX COCTaBHBIX YaCTEH,
JCKU3HBIX U TEXHUUECKUX
npoektoB (KM-5)

Tect Ne2. BonHOBbIE CBOMCTBA M3IYYECHHSI B pAMKax KIaCCUYECKOM
anekTpoauHaMuky (TecTupoBaHue)

Bonnogsie siBienus B ontuke (KoHTposbHas padorta)

B3anmMoneiicTBrE N3TyUYEeHHS C BEIIECTBOM M ONITUYECKUMH dJIEMEHTaMH
(KonTponbsHas pabora)

3amuTa JrabopaTopHbIX padoT (Juckyccus)




MPOBOJUTH TEXHUUCCKUEC
pacyersl,
(GyHKIMOHATBLHATBHBIN
aHaJIM3 MPOEKTa KBAHTOBO-
ONTHYECKHX CHCTEM TS
pelieHus 3a1a4
JMATHOCTUKH, HABUTAIIHH,
CBSI3U U KOHTPOJIS
KOCMHYECKOTO
npocrpancTsa (KM-3)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect Nel. OcHOBHBIE TEPMHUHBI ONITHKH

®opmbl peanusanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeneHUusi KOHTPOJbHOro Meponpustusi: CTyneHTy Bbliaercs OJlaHK € 5
BOIIpOCaMu co cBOOOIHBIM oTBeToM. Ha Beck Tect oTBoUTCS 15 MUHYT.

KpaTtkoe conep:kanue 3a1aHusi:
1. Onruveckoe U3ITy4eHHE — ITO. ..
2. IlpuBeaurte KiaccUpUKALNIO CPEII U UX OMpeciieHue (He MEHee TpeX).
3. Kakas BoyiHa Ha3bIBACTCs DJUTMIITUYECKHU TTOJSIPU30BAHHOM?
4. UYrto Takoe oCh MPOMYCKAHUS MOJIIpU3aTopa’
5. BeiBenute Gopmyiy Ui CBA3M UHTCHCUBHOCTH U aMILTUTY/IbI SJICKTPOMAarHUTHOW BOJIHBI.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE MaTEMaTUYECKUE 1.OmnpenencHre TEPMUHOB «ONTUYECKOE U3ITyUYEHUE) U
MOJICNI, OIMCBHIBAIOIINE CBOMCTBA «CBET»
ONTUYECKOTO U3ITy4eHUs, 2.Knaccudukanus onTu4ecKux cpes
UCIIOJIB3yEMOTO B DJIEMEHTax 3.0mnucanue pa3InyHbIX COCTOSHUN nosipu3anuun OMB.
JJIEKTPOHUKN U HAHOXJIEKTPOHUKH, Crenenp noaspusanuu
KBaHTOBOMU 3JIEKTPOHUKHU u 4.3axoH Mauto 11l BIYMCIIEHUS! MHTEHCUBHOCTH
dotonuku (KM-1 u KM-2) JIMHENHO NOJIIPU30BAaHHOIO CBETA, IPOXOIALIETO Yepe3
peanbHBIN MOJIAPU3ATOP
5.Bekrop [IxoHca 715 BOIHBI Pa3IUYHON NOJISpU3aLuU

Onucanue MKAaJbI OLleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnoanerus 3nanus: OLUeHKa "0TINYHO" BBICTABIISIETCS, €CIU JaH
BEPHBIN OTBET HA 5 BOIIPOCOB

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopouo" BBICTaBIIAETCs, €CIIN JaH
BEpHBIN OTBET Ha 4 Bompoca

Oyenxka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
OnucaHnue xapakmepucmuxu evblnoineHus 3Hanus: OueHka "yJoBIeTBOPUTEIbHO" BHICTABISAETCA,
€CJIM JaH BEpHBI OTBET Ha 3 BOMpOca

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIM 3aJlaHue HE BBITIOIHEHO B OTBEICHHBIN CPOK WITM €CIIU JaH BEPHBINA OTBET MEHEe, ueM Ha 3
BOTIpOCa




KM-2. Tect Ne2. BosiHOBbI€ CBOMCTBA M3JIYYeHHS B PAMKAaX KJIACCHYECKOM

IJICKTPOAUHAMUKHA

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTY BbIJAeTCs BapuaHT c |
TEOPETUUYECKHM BOMPOCOM M 2 3ajjauaMu CO CBOOOJHBIM OTBETOM Ha KaKIbld. CTYIAEHTY HYKHO
BBINIMCATh OTBETHI HA OTACNbHBIN JUCT. Ha Bech TecT oTBOAUTCS 20 MUHYT.

Kparkoe conepxanue 3a1aHus:
1. JlaiiTe onpenenenue BUIHOCTH HHTEP()EPEHIIMOHHON KAPTHHBI C TOSCHECHHUSIMU.
2. EcrecTBeHHOE M3Ty4YeHHE MaJlaeT Ha MJIOCKONApaJlIebHYIO IUIACTHHKY C IT0Ka3aTelleM
npenomienus 1,54 nox yrnom bprocrepa. Haitaute crenens nossipu3aiivy nepBoro jgyda
IIPOLIEAIIETO U3ITYYCHHUS.
3. Haiitu paguyc msToro cBeTJIOro KoJblia HHTEP(EPEHIIMOHHOW KapTUHBI TUIOCKOW U
cepruyeckoil BOIHBI Ha SKpaHe, IMII0CKOCTh KOTOPOro COBMAIAET C MIIOCKOCThIO (ha30BOT0O
¢dpoHTa TUIOCKOH BOJHBL. PaccTosiHME OT TOUEYHOTO HCTOYHHKA C(HepHUECKON BOIHBI /10
skpana 1 M. OnTudeckas yacrora uzinydenus 10714 I'o.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHBIE MaTeMaTHUYECKUe 1.MarepuasnbHble YpaBHEHHS CPEIIbI C MOSICHCHUSIMHU.
MOJIENIM, OIMCHIBAIOIINE CBOICTBA 2.B kakoMm cirydae npH HaJO0XEHUH B3aUMHO
ONTUYECKOTO U3JTYYCHUS, KOT€PEHTHBIX BOJIH B TUIOCKOCTH HaOIIOJICHHS HE OyIeT
UCTIOIB3yeMOT0 B 3JIEMEHTax (dhopMupoBaTbcs UHTEPPEPEHITMOHHAS KapTUHA?
AJIEKTPOHUKU U HAHODJICKTPOHHKH, 3.Yro Takoe CTerneHb MOHOXPOMATUYHOCTH?
KBaHTOBOM AIEKTPOHHUKHU " 4.KakoBbI apamMeTpsl MPOCBETISAIONIETO MTOKPBITHS?
doronuku (KM-1 u KM-2) [IpuBenure nosicHeHuUs.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLUeHKa "0TINYHO" BBICTABIISIETCS, €CIIU JaH
KOPPEKTHBIN OTBET Ha BCE 3a]aHUsI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu binoneHus snanus: OueHka "Xopouo" BBICTaBIIAETCs, €CIIN JaH
KOPPEKTHBII OTBET Ha 2 U3 3 BOIIPOCOB, JINOO B IIETIOM JIaHBI BEPHBIE OTBETHI Ha BCE BOIPOCHI, HO C
JIOMYIIEHUEM HeTPUHIMITUAIBHBIX OLIMOOK.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "yI0BICTBOPUTEILHO" BBICTABIISCTCS,
€CIIH KOPPEKTHO PEIIeHO 2-¢ WK 3-€ 3ajJjaHne, TIMOO B 1IEJIOM JIaHbI BEPHBIC OTBETHI HAa 2 BOIIPOCa,
HO C JIOMYIIEHHUEM HENPUHIUITHAIBHBIX OIITHOOK.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyT0OBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM JJaH KOPPEKTHBIA OTBET MeHEe, YeM Ha 2 u3 4 BOIPOCOB, TUOO €CIIi OTBETHI HA BOITPOCHI

OTCYTCTBYIOT.




KM-3. BoiHoBBI€ SIBJICHHS B ONITHKE

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mpoBeneHHusi KOHTPOJBLHOro Meponpusitus: CTyAeHTaM BBIJACTCS BapUaHT C 3
3aganusMu. Ha BeimosnHeHue 3agaHuil otBoautcs 90 MuHyr. KoHTponbHOe Meponpusitue
IIPOBOAMTCS BO BPEMs IIPAKTUYECKOTO 3aHSTHS.

KpaTtkoe conepkanue 3a1aHusi:
1. W3myueHue, COCTOSHUE MOJISPU3AIMHA KOTOPOTO ONUCHIBAeTCsl BeKTopoM J>KoHca.
D=1-2j5;j-1)
npoxoauT uepe3 (a3oByro macTuHKy A/3. Haiiiure a3uMyT U yroil SJUTMNTHYHOCTH
NPOILIEANIETO U3ITYYSHHSI, €CITU Oblcmpas 0ch (Ha30BOW TUIACTHHKH JISKUT BJIOJIb OCH X.
2. TlonsipuzoBaHHOE MEPICHANKYISIPHO TUIOCKOCTH TAJICHUS U3TYyYeHUE C MHTCHCUBHOCTBIO |
MBT1/M2 manaet moj yriiom 30° Ha MIIOCKOMApAILISIBHYIO TUTACTUHKY C ITOKa3aTelieM
npesiomwienus 1,5 u romuaoi 1 Mm. HalimuTe ”HTEHCUBHOCTD M3ITydeHHsI B TOUKe A Ha
IUIOCKOCTH HAOIOACHUS ITPU HAJIOKEHUU JIBYX JIy4yell, yKa3aHHbIX Ha pucyHke. [lorepsmu
MOIITHOCTH Ha JInH3e npeHeopedb. [inHa BosHbl 0,65 MKM.

A

3. B ¢okanbHOM MIOCKOCTH JMH3BI HAOMIOAIOT TU(GPAKIMOHHYIO KapTUHY TOCIIe
MIPOXOXKICHHS TUIOCKOW BOJTHBI Ye€pe3 MPSIMOYTOJILHOE OTBEPCTUE C XapaKTEPHBIMU pa3MepaMu
Dx = 3004, Dy = 600A. Haiinute oTHOIIEHHE MHTEHCUBHOCTEN B TOUKE C KOOPJUHATAMH X =
2)\, Yy = 3\ u B UeHTpe AUPpaKIIMOHHON KapTUHBI. DOKYCHOE paccTOSTHUE JIMH3bI paBHO A-1075.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb: TpPOBOIUTH TEXHUYECKHE 1.1. UsnyudeHue, cOCTOSIHHE MOJIAPU3ALUU KOTOPOTO
pacueTsl, (yHKIHMOHATbHAIBHBIN OIUCBHIBAETCs BEKTOPOM JIkoHCa.

aHam3 IIPOEKTA KBAaHTOBO- D=(G—-1,1-2j)

OINTHYECKUX CUCTEM JUIS PEIICHHS IpOXOJUT uepe3 (a3oByro IIacTUHKY A/3. Haiinure
3aa4 JUAarHoCTUKH, HaBUI'allUU, A3UMYT ¥ yroJI QJUIMIOITUYHOCTHU IMPOMICAIICTO U3TTYUYCHUS,
CBSI3M M KOHTPOJIS KOCMHUYECKOTO eciu bvicmpas och (Ha30BOM MIACTUHKHU JIEXKUT BOJb
npoctpanctsa (KM-3) OCH X.

2.ITonsipuzoBaHHOE MEPIEHIUKYISIPHO TIOCKOCTH
MaJIeHUs U3Iy9eHUE C HHTEHCUBHOCTRIO 1 MBT/M2
najaet noj yriaom 30° Ha MIocKonapaiebHYIO
IJJACTUHKY C TIOKa3aresieM npenoMiieHus 1,5 u
tonmuHor 1 MM. Haliiute MHTEHCUBHOCTD U3JIYy4€HUS B
TOYKe A Ha TNIOCKOCTH HAOIOACHUS TTPH HAIOKEHUN
JIBYX JIy4el, YKa3aHHBIX Ha pUcyHKe. [loTtepsamu




MOIITHOCTH Ha JUH3€e npeHedpeun. [lrHa BoaHb! 0,65
MKM.

3.B ¢oxanbHOI TUIOCKOCTH JTUH3BI HAOTIOIAI0T
TUGPAKIIMOHHYIO KAPTUHY MOCIE MTPOXOKICHUS MTOCKOM
BOJIHBI Yepe3 MPSMOYTOJIEHOE OTBEPCTHE C
xapakTepHbIiMH pazmepamu DX = 300, Dy = 600A.
Haligure oTHOIIEHNE MHTEHCUBHOCTEHN B TOUKE C
KoopaAuHATaMH X = 2, Y = 3A U B IICHTpE
TUGPaKIUOHHOMN KapTUHBL. POKYCHOE pacCTOSHUE
JIMH3BI paBHO A~ 1075,

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OLeHKa "OTIMYHO" BBICTABIISIETCS, €CITU BCE
3aJIJaHUS BBITIOJTHEHBI BEPHO.

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opouio" BEICTaBISETCs, €CIIH BEPHO
BBITTOJIHEHO 2 3aJIaHusL, JTUOO BBIOIHEHBI BCE 3aJaHHsI C OJJHIM WJIA ABYMS HETIPHHIUTHATEHBIMU
OLTMOKaMHU.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 40
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CIIM BEpHO BBINOJIHEHO NIEPBOE UM BTOPOE 33JaHKE, JINOO BBITOJHEHBI JIBA JIIOOBIX 3a/laHUS C
OJTHUM WJIM IBYMsI HETIPUHIIMITAATBHBIMA OITHOKAMHU.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BEICTABIIICTCS,
€CJIM HE BBITIOJIHEHO BEPHO XOTsI ObI OHO U3 MIEPBBIX JIBYX 3aJIaHUH, JIUOO KE BOBCE OTCYTCTBYIOT
OTBETHI Ha BBIJIAHHBIN BapHaHT.

KM-4. BzaumoaeiicTBue U3JIy4eHUs C BeLIECTBOM U ONITHYECKHMMHU 3JIEMEHTAMH

®opmbl peanausanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJBLHOro MeponpustHsi: CTyleHTaM BBIIAETCS BApUAHT C 3
3amanusMu. Ha BeimosnHeHne 3aganHuii otBoautcs 90 MuHyr. KoHTponbHOe MeponpusTHe

IMPOBOAUTCS BO BPEMA IMMPAKTUUCCKOTO 3aHATHAA.
10




Kpatkoe cogepxanue 3agaHus:
1) Kakoit mokasarenb MOTJIOMICHHS Y TIIIOCKOTapaIETIbHOM IITACTUHKY C ITOKa3aTeIeM
npesomiieHus 1,65 u TOMKMHON 5 ¢M, €CiM IPU NPOXO0KIEHUU Yepe3 HEMl MOIIHOCTh
u3iydeHus ynana Ha 40%?

2) Iokazarenb MPEeIOMIICHUSI HEKOTOPOTO BEIIECTBA 3aBUCHUT OT YaCTOTHI IPOXO/ISIIETO
U3JIY4CHHS CIIEIYIOIIUM 00pa3oM:

1
n(w)=1+a- - .
(mo' — rf) +4[32mz

rae o, B, ®0 — u3BecTHBIC KOHCTaHTHI. HaliiuTe 3aBUCHMOCTD BOJTHOBOTO YHCJIa OT YaCTOTHI U
rPYNIOBYIO CKOPOCTh MPH YacToTe ® = 2m0.

3) Uznydenune u3 U30TPOIHON CPebl, BHYTPU KOTOPOM JIJTMHA BOJIHBI COCTABIISIET A = 600 HM
naJIaeT Ha TPaHHUILy pa3jieiia ¢ aHU30TPOITHBIM OJIHOOCHBIM KPHCTAJLIOM O] YTIIOM o = 60°,
MOCJIE Yero pa3/ielisieTcsl Ha OOBIKHOBEHHYIO M HEOOBIKHOBEHHYIO BOJTHBI. BHYTpH
AQHU30TPOITHOTO KPHUCTAILIA JJIMHA OOBIKHOBEHHOW BOJIHBI M3MEHHJIACH JIO BEJIMYUHBI A0 = 492
HM. OnpenenuTh MoKa3aTelb MPEIIOMIICHHS H30TPOITHOM Cpe/Ibl, TIIaBHBIEC TOKA3aTeN
NPEJIOMIJICHUS] aHU30TPOITHOTO KPUCTAIUIA U JUTHHY NAIAK0IICH BOJIHBI JUIs BaKyyMa, eClid
M3BECTHO, YTO OCh aHM30TPOITHOTO KPHUCTAIIIA PACIIONOKEHA MApaJIIbHO TPpaHUIle pa3jea,
1oKazaresb MPEeIOMIICHHUS I HEOOBIKHOBEHHOTO JTy4a cocTaBmi n(¢) = 1.632, a yron
MIPEJIOMJIEHUS ATOTO Jiyda paBeH e = 50°.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HAaTh: METOJUKH pacuera 1.Kax ompenesnsiercs rpynmnoBasi CKOpOCTb BOJHOBOI'O
XapaKTEPUCTUK U3ITyYEHUS IIPU €ro IaKkera B AMCIIEPCUOHHOM cpene?
B3aMMOJEHCTBUM C BEUIECTBOM U 2.IlosTHS OOBIKHOBEHHON M HEOOBIKHOBEHHOM BOJIHBI.
ONTHYECKUMH npudopamu ®da30Basi CKOPOCTh HEOOBIKHOBEHHOW BOJIHBI. DJITUIICOU]]
IIEKTPOHUKU Y HAHODJIEKTPOHUKU, IIOKa3aTeJsl MPEIOMIICHHUS.
KBaHTOBOM JJIEKTPOHUKU u 3.5IBneHus Ha TpaHuIle pa3/enia BO3yX-aHU30TPOITHbBIN
dortonuku (KM-4) KpPHUCTAJLIL.
4.Yt0 Takoe KOMIIJIEKCHBIN MTOKA3aTeNb IPEIOMIICHUS?
3anummuTte 3akoH byrepa-Jlam6epra-bepa ¢
MOSICHEHUSIMU
Onucanue MKaJIbl OHCHNBAHUSA:
Ouyenxa: 5

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIA BCE
3aJJaHUS BBITIOJTHEHBI BEPHO.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "Xopomo" BbICTaBISETCS, €CIH BEPHO
BBITIOJTHEHO 2 3a/1aHus, JIUOO BHITIONHEHBI BCE 3aJJaHUS C OJHUM WJIH JIBYMS HETIPUHITUTHATIBHBIMU
omuOKamH.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 40
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJIM BEPHO BBITIOJHEHO NIEPBOE WIIM BTOPOE 3aaHKE, JTUOO BBHITTOIHEHBI JIBA JIFOOBIX 3aJaHUS C
OJIHAM WJTH JIBYMsI HSTIPUHITUITHATEHBIME OIITHOKAMHU.
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Oyenka: 2
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OUeHKa "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS,
€CJIM 33J1a4M HE PEIeHBI, JTUOO PEIICHBI HEBEPHO, C HEKOPPEKTHBIM KOHEYHBIM PE3yIbTaTOM B BUJIC
(bOopMyIIbl U YUCIIEHHBIX 3HAYCHH.

KM-5. 3amuTa J1a60opaTopHbIX padoT

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJBLHOr0 MeponpusiTusi: /uckyccus

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJBLHOro Meponpustus: CTyAeHTY BBIIACTCA 10 OJHOMY
BOIIPOCY Ha KaXyIo 1abopaTtopHyo padoty. Ha moaAroToBky k orBeTy oTBOAUTCS 30 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

1. 3acuyeTyero NPOUCXoOAMT CMeLLEHME NHTEpPdEPEHLMOHHbIX N0A0C?
2. YT0 HasbiBaeTcA obsacTbio Ancnepcun nHTeppepometpa?
3. Yrto TaKoe asvmyT NaacTuHKu A/4?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTs: (bopMynupoBaTh 1.Kak sxcniepuMeHTaIbHO ONpEAEIseTCs] HalpaBIeHUe
TEXHUUYECKUE 3a/laHus Ha BpaiueHus Bekropa E?
pa3paboOTKy KBAaHTOBO-ONTUYECKUX 2.KakoBo Ha3HaueHUE KOMIIEHCATOpa B
CHUCTEM B LIEJIOM U UX COCTaBHBIX 9KCIIEPUMEHTAIBHONW yCTaHOBKE?
YacTeH, ICKU3HBIX U TEXHUYECKHX 3.KakoB npunImn padotsr naTephepomerpa Padpu-
npoekToB (KM-5) Iepo?
4.Hanumure nudpakunoHHbli uHTerpan @penens-
Kupxroga c nosicHeHusIMM BXOJSIIMX B HETO BEJIMYHUH.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLUeHKa "0TIMYHO" BBICTABIISIETCS, €CIU JaH
KOPPEKTHBIN M MCUEPIBIBAIONINN OTBET HA OCHOBHBIE U JIOTIOJTHUTEIIbHBIE BOIIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopoo" BICTaBIISIETCs, €CIIN JaH B
IIEJIOM KOPPEKTHBIN M MCUEPIIBIBAIOIINI OTBET Ha OCHOBHBIE U JIOTIOJHUTEIBHBIE BOTIPOCHI, HO
JIOTYILIIEHbI HE3HAYUTEIbHbIE OIMOKHN WX HETOYHOCTH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "yJa0BIeTBOPUTEIHLHO" BBICTABISCTCS,
€CIIM OTBETHI Ha BCE BOIPOCHI JIaHbI IPEUMYIIIECTBEHHO BEPHO, OJTHAKO JIOMYIICHO HE Oosiee ABYX
CYIIECTBEHHBIX OIMHOOK, KOTOPBIE CTYAEHT CMOT MCIPABUTH IPH OTBETE HA HABOIAIIME BOIPOCHI
npernoiaBaTeds.

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
B CJTyYae: - OTCYTCTBHSI JIOMYCKA K 3alllATe JIAOOPATOPHBIX padoT; - JTaH MOJIHOCTHIO HEBEPHBIH
OTBET XOTs OBl HA OJTUH U3 BOMPOCOB U OTCYTCTBYIOT KOPPEKTHBIE OTBETHI HA JIOMOIHUTEIBHEIE,
HABOJISIIME HA BEPHBIM OTBET, BOIIPOCKI IMPETIOIaBATEIS.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. BsaumopeiicTBUE U3IIYYEHHS C OJHOPOIHON U30TPOITHOM cpenoit. Bektop monsipuzanuu.
OO0mwmit BU MaTeprabHOTO ypaBHEHUs. ETo (hu3mveckuii CMBICII.
CBs13b BEKTOpa MOJSPU3ALMH CPEJIbI C BEKTOPHBIMU XapaKTEPUCTHUKAMU
3IEKTPOMArHUTHOTO TOJISL.

2.  Hudpakmus @paynrodepa Ha IBYMEPHBIX CTPYKTYpax.
: [TonsiTre mudpakuu cBeTa. Y CIIOBUS BOSHUKHOBEHUS TU(paKIiuy.
Hudpakius OpayHrodepa Ha IPSIMOYTOIBHOM U KPYTJIOM OTBEPCTHH.

3. HznyueHue u3 U30TPOMHOMN CPe/Ibl, AJsi KOTOPOI UIMHA BOJIHBI cOCTaBiseT 4 = 600 HM
[aJaeT Ha TPaHMIly pa3jiea ¢ aHU30TPOIIHBIM OJIHOOCHBIM KPHUCTAJIOM MO yriioM a = 60°,
MOCIIE Yero pa3zelsieTcss Ha OOBIKHOBEHHYIO U HEOOBIKHOBEHHYIO BOJIHBI. BHYTpH
AHU30TPOITHOTO KPUCTAIIIA THHA OOBIKHOBEHHOW BOJIHBI H3MEHWIACH 10 BEIHMYUHBI A0 = 492
HM. OrmnpenenuTs Moka3arenb IpeJoMICHUS H30TPOIHOM Cpeibl, TJIaBHbIC TOKA3aTeH
MPEJIOMJIEHHUSI aHU30TPOITHOTO KPUCTAIIA U JUIUHY TAJaronie BOJIHBI sl BaKyyma, €Cliu
U3BECTHO, YTO OCh AHU30TPOITHOTO KPHUCTallIa PacIioIoKeHa MapauiebHO FPpaHulIe pa3ena,
MOKA3aTeNb MPEJIOMIICHUS TSI HEOOBIKHOBEHHOTO JTy4da cocTaBui r(p) = 1.632, a yron
MIPEJIOMJIEHUS 3TOTO Jiy4a paBeH fe = 50°.

IIpoueaypa npoBenenust

dopma npoBenieHUs - YCTHBINA dKk3aMeH. CTyaeHTy BblAaeTcs OwieT u Bbinensercs 60 MHHYT Ha
noaroToBKy. CIycTsi OTBEJIEHHOE BpeMs CTYICHT IPUIJIAIIAeTCsl SK3aMEHAaTOpoM Uil Oecemy I1o
ounery.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuunss/Muankarop: UJ{-4rx-2 YMeeT ocyIecTBIsATh TEXHUYECKOE YIIPABIECHUE
pa3paboTKoil U pa3padaThIBaTh aITOPUTMBI YIIPaBIEHUs U 00pabOTKU HHPOPMAIINH B KBAHTOBO-
ONTHYECKUX CHCTEMax

Bonpocel, 3aganus
1.ITonsTis uHTEpdEepeHINN U KOrepeHTHOCTH. HTepepeHIns MOHOXpOMAaTUYECKOTO U
HEMOHOXPOMaTHUYECKOT0 cBeTa. [IpocTpaHcTBEHHAs M BpeMEHHAs KOTE€pEeHTHOCTh. JlinHa
KOTE€PEHTHOCTH U BpeMsI KOTEPEHTHOCTH.
2. Tudpaxuus cera. [Ipunuun [olirenca-Openens. Audpakimonssiii uaTerpan I'oirenca-
O®penens. Meron 301 Openens. Yucno Openens. banxHsas 1 1aabHsSA 30HBI AU(PPaKINU.
[TonsTHe MUPPaKINOHHON JUTUHBI.
3. Iudpakimonnas pacXoIMMOCTh CBETOBOTO MyYKa B JanbHEH 30He. J(udpakius B nanpHen
30He. udpakus @paynrodepa Ha 0OJHOMEPHBIX (IIEITb) U IBYMEPHBIX
(mpsIMOYTOJIbHOE/KpYTJIO€ 0TBEpCTHE) CTpyKTypax. Hudpakuus Opaynrodepa na
NEPUOANYECKUX CTPYKTYypax (pPELIETKH).
4 .Monenp CIUIOIHOM cpelbl. Y paBHEHHS MakcBelia 1 MaTepUAIIbHBIE YPABHEHUS JJISI
JUDJIEKTPUYECKOM HEMTPAIbHON HEMAarHUTHOU U30TPOITHOM Cpefibl. Y paBHEHUE BOJIHBI,
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PacIpOCTPaHSIOIIECHCS B AUDIICKTPUYECKON HEUTPAIIbHOM HEMArHUTHON U30TPOITHOM CpeJie.
Knaccugukarus onTHuecKux cpes.
5.KomMmIuiekcHas nuanekTpuyeckas IpoHUIAEMOCTh cpebl. JInHelHas onTuyecKkas
BOCIIPUUMYHMBOCTE. KOMIUIEKCHBIN IIOKA3aTeIb IPEIOMIICHU. J{NCIIEpPCHOHHOE ypaBHEHUE.
6.CBeTOBbIE BOJIHBI B IMHEWHON U30TPONHOM cpefe. Jlucnepcus U NOIJIOIIEHNE CBETA B
JIMHENHOM n30TponHoM cpexe. 3akoH byrepa. HopmanbHas u aHoManbHas AUCIIEPCHH.
®opmyna Jlopenu-Jlopenua. OnTuueckue sBIEHUS Ha TPAHULIE Pa3jiena IByX Cpen.
7. Ilonstue annzorponuu. CTpyKTypa 3J€KTPOMAarHUTHON BOJIHBI B aHU30TPOITHOM KPHCTAJLIE.
VYron anuzorponuu. MatepranbHOE ypaBHEHUE AaHU30TPONIHOM cpelibl. [lonsTHe onTrudeckon
noJisipu3anuu cpeapl. TeH30p onTH4ecKol BOCIIPUUMYMBOCTU
8.CoOCTBeHHbIE COCTOSIHUS MOJISIPU3ALIMH BOJIHBI B aHU30TPOITHOM KpucTtaiie. Knaccupukarnus
AHU30TPOIHBIX KPUCTAILIOB. [IoHATHE ONTHYECKON OCH U TIIAaBHOM IIJIOCKOCTH aHU30TPOITHOTO
KpHUCTaia. DIUIAIICOU]] TTOKa3aTels mpenomiieHus. CKOpocTh HEOOBIKHOBEHHON BOJIHBI.
9.9¢ ekt OTpakeHUs U MPEIOMIICHUS HA IPaHMIIE Pa3Jiesa BO3AyX-aHU30TPOIIHBIN
kpuctai. OcoOEHHOCTH MOBEICHHS SJIEKTPOMAarHUTHOW BOJTHBI IPY HOPMAIBHOM IaJICHUU Ha
aHU30TPOIHBIN KpucTaiul. Mcnonb30BaHne aHu30TPONHBIX 3()(HEKTOB Il aHAIN3a/U3MEHEHUS
COCTOSIHUS NoJsipu3anuu ceera. da3oBble MIACTUHKY.
10.MarepuanbHOEe ypaBHEHHE HETMHENHOMN Cpebl. Y paBHEHUE BOJIHBI B HEJIMHEMHBIX CPENaX.
Henuneiinast BocnpurMuuBoCTh cpenbl. Henuneitnas nonsipuszanusi. 3aBUCUMOCTD TIOKa3aTels
IIPEJIOMJICHUS CPEJbl OT UHTEHCUBHOCTH CBETA.
11.Ha rpanb aHH30TPOIHOTO OTPULIATEIBHOIO KPUCTAIUIA MTAJaeT JMHEHHO MOISIPU30BaHHAS
BOJIHA C HHTEHCUBHOCTHIO 10MBT/M2 oz yrimom 30° k HopManu. Ock KpUCTaJlIa pacloiokeHa
B IJIOCKOCTH TaJICHHs, HO OPUEHTUPOBAHA TakK, 4TO cocTaBisieT yroia 30° ¢ rpanuiieit pasaena.
OnpenenuTs Mo KAKUM YIJIOM APYT OTHOCUTENBHO Apyra OyayT pacupoCTpaHsThCs
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIy4d B KPUCTAJUIE, €CIIU €T0 IJIaBHbIE [10KA3aTEIN
npenomiieHus paBHel 1,36 u 1,51. Takke onpenenuTs 3a KaKOe YUCI0 OTPAKEHUI
MHTEHCUBHOCTh HEOOBIKHOBEHHOM BOJIHBI yMEHbIINUTCS HE MeHee ueM B 1000 pa3, eciin a3uMyT
MaJaroLIEero u3rydeHus paseH 60°.
12.ITapanienbHblil Iy4OK MOHOXPOMATUYECKOTO CBETA AU(PparupyeT Ha LIeNId MIUPUHON
0.1mmM. ITocne menu ycTaHOBIIEH 3KpaH, Ha KOTOPOM HaOIroAaeTcst TuppakiMOHHAs KapTHHA.
Onpenenutb pacCTOSHUE MEKY MUHUMYMaMH BTOPOT'O NOPSIKa, €CIIU U3BECTHO, YTO
JU(PaKLIMOHHAS IJIMHA CBETOBOTO ITyYKa COCTABIsAET 6.5MM, a UHUCIIO OTKPBITHIX HA ILEJIH 30H
®penens coctasisier 0.013.
13.MHTepdepennns cBera HabI0AaeTCs B CXEMe, IPUBEIEHHON Ha PUCYHKE.
CBeToaenuTeNnbHbIN 3JIEMEHT JENUT UCXOAHBIN MYYOK Ha JBa (KO3 PUIMEHTHI OTpaXKEHUS 1
IPOIYCKaHUs paBHbI COOTBETCTBEHHO P = 0.45, T = 0.55) Cuuras, yto uHTEpHEPUPYIOT
IJIOCKHE BOJIHBI, ONIPEJIENINUTh: BUTHOCTh HHTEP(PEPEHIIMOHHON KapTHHBI, HHTEHCUBHOCTHU
HCXOJIHOTO U MHTEP(EPUPYIOLIUX MYyUKOB, a TAKXKE JJIMHY BOJHBI €CJIM U3BECTHBI:

nepuoj UHTeppepeHnoHHon kapTuabl A = 1.16-10-6 m

MHTEHCUBHOCTH pe3yabTupyromeil Bonusl | = 10 MB1/mM2

ko3 dunmeHT oTpaskeHus 3epkaiga R = 0.85

YToJl MEXy INIOCKOCTBIO 3€pKaJla U HallpaBJIEHUEM UCXOIHOrO Iydka a = 60°

HIOTIEPEYHBIN pa3Mep CBETOACIUTEIBLHOTO 1eMenTa d = 2 cM.,

nokKasaresb IPeIOMJICHUs CBETOACTUTEIbHOT0 37eMenTa N = 1.51

$=0.06 m.

S

| |
A |

Figure 1 UHTepdepeHUMOHHAA cxema K 3agave
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

s wnNPRE

PwnNeE

el

1.Nuatepdepennmnonnas kaptuna (MK), oOpa3oBanHas mpu B3aMMOJICHCTBHH JIBYX CBETOBBIX
MyYKOB B CTATHYHOW MHTEPPEPEHIIMOHHON CXeMe, MOXKET ObITh HeCTaOMIIbHA BO BpEMEHU B
cllydae, eCllu:

OTBeTHI:

M3nyyeHMe mMOHOXpoMmaTU4ecKoe

®a30Bble GPOHTbI NYYKOB MMEIOT PasHyo popmy
CocToAHMeE NOAAPU3ALLMKN CBETOBBIX NMYYKOB HE OAMHAKOBO
PasHocTb $a3 cBeTOBbIX My4KOB HEMNOCTOAHHA

Bepusliii otBet: 4) PazHocTh (a3 CBETOBBIX MyYKOB HETTOCTOSIHHA
2.M3ny4yeHne MOXKHO CUUTATh KBa3UKOI'€PEHTHBIM, €CIIH:
OTtBeThI:

BpemsA KorepeHTHOCTM CyLLLeCTBEHHO MPEBOCXOAUT BPEMSA PETUCTPALUM CUTHANA MPUEMHUKOM
Bpema KorepeHTHOCTU PaBHO HY/HO

M3nyyeHne nonapusosBaHo

NHTepdepeHLMOHHAA KapTUHa He HabatodaeTcs

BepHblii otBeT: 1) Bpemst KOrepeHTHOCTH CYILLIECTBEHHO MPEBOCXOIUT BPEMsI pErUCTpaliu
CUTHaJIa IPUEMHUKOM.

3.0t KaKux mapameTpoB 3aBUCUT 4YKciio Ppenens?
OTtBeTsI:

TonbKo OT rabapuTHbIX NApameTpPoB AUOPAKLNOHHOMN CXEMBI.

OT rabapuTHbIX NapameTpoB AMPPAKLUOHHON CXEMbI U AJIMHbBI BOSHbI U3/TYYEHUA.
Ot BONIHOBOTO YKCAa

OT Ko3pdUNUMEHTOB OTpaKeHMA MU NPoNycKaHUa U3 popmyn OpeHens.

Bepnpiii otBeT: 2) OT rabapUTHBIX TapaMeTPOB IU(PPAKIIMOHHON CXEMBI U JTMHBI BOJIHBI
U3ITy4EHUS.

4.Bexrop nonspuzanuu P xapakrepusyer
OtBeTsI:

CocTosAHMe NoNApU3aLLMmM U3NyYeHns

MonoxeHune BekTopa H npu nepexose 13 AeKapTOBOWN CUCTEMbI KOOPAMHAT B NONAPHYHO.

CMmelLeHMe CBA3AHHbIX 3apAA0B MAK NOBOPOT AMNOEN Noj BO34eNCTBMEM BHELLHETO 31EKTPUYECKOTO
nons.

MonoxeHne NAOCKOCTM NPOMYyCKaHWA NoAApPMU3aToOpPa OTHOCMTENbHO NAOCKOCTU NOAAPU3aLUN
N3NyYeHus.

Bepwbiii otBet: 3) CMmelieHne CBI3aHHBIX 3aps 0B WU TIOBOPOT JAUIIONIEH MO
BO3JEHCTBUEM BHEITHETO SJIEKTPUYECKOTO MOJIS.

5.0nTHYECKOM OChIO AHM30TPOITHOTO KPUCTAJIa Ha3bIBACTCS:
OTBeTHI:

Ocb, NpoxoaALWas Yepes LEHTP COCYyAa, B KOTOPOM Obl/ BbIPALLEH AaHHbINA KPUCTA.

HanpasneHue, pacnpocTpaHeHne n3nyyeHus BL0Ib KOTOPOro HEBO3MOKHO ANS AAHHOIO KpucTanna.
HanpaeneHue BHYTPU KpUCTanaa, Npu pacnpocTpaHeHUM U3nydeHusa BAOb KOTOPOro
NONISPU3aLMOHHbBIE XapaKTEPUCTUKM U3TyYEHUSA COXPAHAIOTCS.

OcCb, OTHOCUTE/ILHO KOTOPOM KPUCTaN CUMMETPUYEH.
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Bepnplii otBeT: 3) HanpaBienue BHyTpu KpucTaiiia, IpH pacpOCTPaHEHUH U3ITYYECHHUS

BJI0JIb KOTOPOTO MOJISIPU3aLIHOHHBIE XaPAaKTEPUCTUKH U3JIyYE€HUS COXPAHIIOTCS.
6.Kakoii kpucTamn Ha3pIBaETCsl ONTHYECKH aHU30TPOITHBIM?

OtBeTsl:

OnTMYeckne CBOMCTBA KOTOPOTO 3aBUCAT OT HanpasBAeHUs KonebaHWii 31eKTPUYECKOoro BEKTOpPa
NPOXOAALLErO Yepes Hero U3ydYeHus

KoTopblit He NponycKaeT U3nyyeHue

KoTopblit MeHAET CNeKTP U3NyYyeHnn

KoTopblit ycuansaeT npoliegluee Yepes Hero usnyyeHune

Bepuslit otBeT: OnTHYECKHE CBOMCTBAa KOTOPOTO 3aBUCAT OT HANpaBJICHUS KOJIeOaHMI
NEKTPUYECKOT0 BEKTOPA MPOXOASILErO Yepe3 HEro U3IydeHus
7.MI3MeHeHne NHTEHCUBHOCTH U3JIyYEHUS IIPU €70 IIPOXO0XKIACHUH YePe3 OJTHOPOIHYIO
M30TPOIHYIO MOTJIOIIAOIYIO CpeAY NOTUMHSIECTCS 3aKOHY
OTBeThI:

CHennnyca

Mantoca

cmeuleHnA BuHa
Byrepa-/lambepTa-bepa

Bepnpiii otBet: 4) byrepa-JlamOepra-bepa
8.5IBneHue, pu KOTOPOM HaIlpaBlIEHUE PACIIPOCTPAHEHUS U3IYUYEHUs, IPOLIEIIIEro Yepe3
OTBEPCTHE, HE TIOAUMHSIETCS 3aKOHAM I'€OMETPHUYECKOM ONTHKH, HA3bIBACTCSI

OTtBeTsI:

KorepeHTHOCTbIO
NHTepdepeHumei
Ondpakumeit
Oucnepcuen

Bepnpiii otBet: 3) Judpakuuneit
9.Hanpasnenue pacnpocTpaHeHHs! 3JI€KTPOMarHUTHON BOJIHBI B OZJHOPOAHOM H30TPOIHOM
CpeJie COBIAJAET C HAIIPABJICHUEM. . .

OtBeTsI:

KonebaHuit BEKTOpPa HaNpAXKEHHOCTU 3/IEKTPUYECKOTO NoAs
KonebaHwuii BeKTOpa HanpAXKEHHOCTM MarHUTHOIO NONA
BonHoBOro BeKTopa

Monapu3aummn 3NEKTPOMArHUTHOW BOJHbI

Bepusliit otBet: 3) BonHOBOrO BekTopa
10.ITonsipu30BaHHOCTBIO ANEKTPOMATHUTHOIO U3JIy4EHHS HA3bIBACTCA. ..
OtBeThI:

BbigeneHHoe HanpasieHWe opMeHTauum amnonsa
I'Iepepacnpe,u,eneHme SHEPINUN SNEKTPOMATHUTHOTO NONA NPU HANNOXKEHUN OBYX U 6onee BOJIH

CornacosaHHoe NPOTEKAHUE HECKOJ/IbKMX BOJIHOBbIX NMPOLLECCOB, NnpoABaAaloleeca Nnpn X HanoXXeHnn

YnopagoyeHHaa opueHTauma KonebaHui BEKTOpPOB HaI'IpFI)KéHHOCTM I/1IEKTPNYECKOro " MarHUTHOro
nonA
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Bepuslii otBet: 4) YropsaoueHHass OpUeHTAIUS KoieOaHHi BEKTOPOB HAPSHKEHHOCTH
JNEKTPUYECKOTO U MArHUTHOTO MOJIS
11.®Da30BbIi GPOHT -— 3TO. ..

OTBeTHI:
1. MNoBepxHOCTb pPaBHbIX pa3 BOHbI
2. [loBepxHOCTb paBHbIX aMNANUTYL BOJIHbI
3. TeomeTpuyeckoe MecTo TOYEK C OANHaKOBOWN NOMAPU3aLMEN SNEKTPOMArHUTHOMN BOJIHbI
4. 06nacTb c Hanbonbllen KOHUEHTPaLUNen sHepPrMm 3NeKTPOMarHMTHOro Nons
Bepwnsriii otBeT: 1) [ToBepXHOCTH paBHBIX (a3 BOJTHBI
12.CamodokycupoBKa cBeTa, MPEKAE BCETO, MPOSBISCTCS B. ..
OTBeTHI:
1. HeAMHENHbIX ONTUYECKUX ANINEKTPUYECKUX Cpeaax
2. aHU3OTPOMHbLIX cpeaax
3. B Bakyyme
4. B NPOBOAHMKAX
BepHsbiii oTBeT: 1) HETMHEHHBIX ONTHYCCKUX JTUAJIEKTPUUECKHUX CpeIax
13.3a noromieHne u3Iy4eHusi B U30TPOIHOM Cpe/ie OTBEYAeT. ..
OTBeETHI:
1. BewWecTBeHHan YacTb NOKasaTena NPenoMIEHMA
2. MHMMas 4acCTb NMOKasaTtens npesomneHus
3. HamarHM4YeHHOCTb BeLLecTBa
4. nonapusauma UsnydyeHunn
BepHsiit oTBET: 2) MHUMAsI 4aCTh MTOKA3aTENsl MPETOMIICHUS
14. IudpakumronHas KapTUHa U3TyYeHHS Ha mienu npu qudpaxkinun Opaynrodepa
OMUCHIBAETCS (QYHKIIHEH. ..
OTBeTHI:
1. exp(-Ax)
2. cos(A-x)
3. sin(A-x)/(A-x)
4. A/x
A - monoxuTenbHas KOHCTAaHTa, X - KOOPAWHATA Ha SKpaHe, Iie HaOmonaeTcs AudpakimoHHas
KapTUHA
Bepusiii otBeT: 3) sin(A-x)/(A-x)
15.Kakoe 13 nepeurcaeHHbIX SIBJICHUM HaOII0JaeTCsl TOJIBKO B HEIMHEWHBIX cpeax?
OTBETHI:
1. TeHepauma BTOPOI rapMOHUKMU
2. PedpaKkums nsnyyeHus
3. PasbueHune npoxoaallein 3N1eKTPOMarHUTHOM BOJHbI Ha OBbIKHOBEHHYIO U HEOBbIKHOBEHHYIO
4. YmeHblueHue $a30B0OI CKOPOCTU PACMPOCTPAHEHMA 3NEKTPOMArHUTHOMN BOJHbI

Bepusliit otet: 1) I'eHeparus BTOpoil rapMOHUKH
I1. Onucanue wikanvl oueHusanus

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuxu 8vinoaneHus sHanusa: ONeHKa «OTINYHOY BBICTABISETCS CTYACHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJJaHHE U KOTOPHIN MTOKa3all IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHbIC BOMPOCHI, UTO BIIaZIC€T MaTepPUAIOM U3y4EHHON
JUCITUTIMHBI, CBOOOIHO IPUMEHSIECT CBOM 3HAHHUS JTSI OOBSICHEHUS PA3IMYHBIX SIBJICHUN U PEIICHHUS
3a/ad.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIEHKa «XOPOIIO» BBICTABISETCS CTYACHTY,
MPAaBUJIHHO BBITOJHUBIIEMY PAKTUYECKOE 3a/IaHUE U B OCHOBHOM IPABHIILHO OTBETUBIIIEMY Ha
BOIPOCHI IK3aMCHAIIMOHHOTO OWJIeTa ¥ Ha JOTIOTHUTEIHLHBIC BOIPOCHI, HO JOMMYCTHBIIEMY ITPH
3TOM HETIPHHIUTIHAIBHBIE OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinoneHus 3uanus: OIEHKa «yI0BICTBOPUTEIHEHOY» BBHICTABISETCS
CTY/ICHTY, KOTOPBIi B OTBETaX Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OWJIeTa IOMYCTUI CYIIECTBCHHBIC U
Jake TpyObie oMMOKY, HO 3aTEM HUCIIPABIII UX CaM, a TAK)KE €CJIH CTYJICHT HE BBITIOJIHUI
MPAKTUYECKOE 3a/IaHUE U3 SK3aMEHAI[MOHHOTO OMiieTa, HO TM00 HaMETHII IPaBUIIbHBINA MYTh €r0
BBITOJIHEHUSI, TH00, TI0 YKa3aHUIO SK3aMEHATOpa, PEIIi JPYTYIO 33/1a4y U3 TOTO JKe pas/erna
JMCHIUTUIAHBIL.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus shanus: OUeHKa «HeyI0BICTBOPUTEIBHOY BBICTABIIACTCS
CTYICHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCKHI 9K3aMEHAIIMOHHOTO OMJIeTa U HE CMOT PEIINTh,
1100 HAMETHTh TPABUIIBHBIN MTyTh PEUICHHUS 3a7a4l U3 OniieTa; 0) He CMOT PEUIHTh, JIN0OO HAMETHUTh
MPABWIBHBIN ITyTh PEIICHUS 3a/1a49¥, BRITAHHON B3aMEH 3aj7]auu U3 OWieTa, U3 TOro XKe pasjela
JMCHUIUIMHBL, B) IPH OTBETE HA JIOTIOJHUTEIbHBIC BOIIPOCH OOHAPYKHJI HE3HAHUE OOJIBIIIOTO
paszzerna PK3aMEHAIIMOHHON TTPOTPaMMBI.

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.
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