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Pabouas nporpamma quctmiuineel "OnTHka" 10 HAIIPaBJICHUIO ITOrOTOBKY (criennanbHocTH) "dus3uka"

cTp. 3
HarpasiieHHOCTH (npo¢mo) Pusnka KoHgeHcHpoBaHHOTO cocTossHus BeectBa @PTBOY BO «Uenl'Vy» P

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp auctumnuabl «ONTHKA» COCTOUT B (JOPMHUPOBAHHH Y CTYACHTOB €AMHOU, CTPOMHOI, JIOTHYECKH HEITPOTHBOPEYUBOM
(hu3nUecKoil KapTUHBI OKPY)KAIOLIETO HAaC MHUpa MPUPOIbI, TPHOOPETEHNE HABBIKOB PELICHHUS M UCCIIEIOBAHUS KOHKPETHBIX
(u3nyUecKux 3a/1a4.

OCHOBHEIE 3ala9i JUCHUIIUHBI: U3YYCHHUEC OCHOBHBIX IMOHATUH BOJIHOBOM M KBAaHTOBOM OIITHUKU; U3YYCHNUE OCHOBHBIX MECTOOB
HCCJIICAOBAHUA B OIITUKE; 3HAKOMCTBO C HCKOTOPBIMHU ITPUIIOKCHUAMHU OIITUKH.

Pe3yHBTaTLI 06yqu1/I;1 10 JTUCOUILTMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSMH, IIOJy4EHHBIMU B 001aCTH (PU3UKO-MATEMAaTUIECKUX U (UJIM) ECTECTBEHHBIX HayK.

OIIK-1.2. JleMOHCTpUpPYET YMEHHE pellaTh 3aJaull, GopMyIupyeMble B paMKax (PU3NKO-MaTEMAaTHIECKUX U (UJIM) ECTECTBEHHBIX
HayK.

OIIK-1.3. IMeeT HaBBIKK MCIIOJIB30BAHUSI OCHOBHBIX TIOHSTHH, 3aKOHOB (DU3UKO-MaTEeMAaTHUECKUX U (MIJIH) ECTECTBCHHBIX HAYK JUIS
peleHus 3a/1a4 MpoeCcCUOHANBHON A TEILHOCTH.

2. MECTO JUCHMIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.0.12

2.1 TpeGoBaHus K NpeIBaAPUTEILHOI MOATOTOBKE 00yUYaloIIerocs:

BHCKTpI/I'{CCTBO U MarHe€Tusm

MonexkynsipHas puzuka

MexaHuka

2.2 I[I/ICIII/IHJII/IHLI U MPAKTUKH, JJIS1 KOTOPBIX OCBOCHUE JAHHOM TUCHHUILIHHBI (MO}IyJ’lﬂ) HeOﬁXOIII/lMO KaK npeamecTtByruiee:

ATtoMHas (usnka

Muxkpockonus

TToaroroBka k cjiade u caava rocyJapCTBEHHOT'O 3K3aMEHa

3. KOMIIETEHL{IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOZYJIST)

OIIK-1: Cnoco0eH npuMeHsITH 0a30BbIe 3HAHUA B 00J1acTH PU3NKO-MaTeMAaTHUYECKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

Jus noctmxenust OITK-1.1: 6a30BbIe OHATHS, MOJIENH, TOIXOABI K aHAIU3Y (PU3NYECKUX SBJICHUI B paMKaX ONTHKH; OCHOBBI
TEOPHH, TIPUHIIUIIBI K METO/IbI OTNITUKH; METO/Ibl TEOPETHUCCKHUX U IKCIIEPUMEHTATBHBIX HCCIICI0OBAHHUN B PU3HKE

YMmeTnb:

st moctmwxenust OITK-1.2: ucmosnp30BaTh 6a30BbIe TEOPETHYCCKUE 3HAHMS 10 OITHKE, TOHAMATh, H3J1araTh U KPUTHICCKH
aHaJTM3UPOBATh 0a30BYI0 00IIE(YUINUECKYIO HHPOPMAIUIO; ITOJIb30BATHCS OCHOBHBIMH MOHSATHAMH, 3aKOHAMH U MOJICIISIMU OTITHKH;
pellaTh THUIOBBIC 33/1a4H ONTHKH

Baanern:

Jns noctmxernust OITK-1.3: HaBBIKOM pelTeHHst KOHKPETHBIX (PM3MIECKHX 3a]ad; MeToaMi 00pabOTKY U aHaIH3a
9KCIIEPUMEHTAIBHON U TEOPETUUECKOM u3udeckoit MHGOpManuu

B pe3yabTaTe 0cBOCHMS AMCUMIIIMHBI 00yYaKOIMiicsa 0KeH

3.1|3naTh:

3.1.1|6a30BBIC MOHATHUA, MOJCIIN, ITOAXObI K aHAJIU3Yy (1)I/ISI/I‘IGCKI/IX SIBJICHUH B paMKax OINTUKH; OCHOBBI TCOPUH,
MPUHIOUIIBI 1 METOAbI OIITUKHU; METOIbI TCOPETUICCKUX U DKCIICPUMCHTAJIbHBIX I/ICCJ'IGJ]OBaHI/Iﬁ B (1)1/131/11(6

3.2|YmeTn:

3.2.1|ucmonb30Bath 6a30BbIE TCOPETHYCCKHUE 3HAHMUS [0 ONTHKE; HOHUMATb, H3JIaraTh U KPUTHIECKH aHATH3UPOBATH
6azoByr0 00nIehU3NIECKYI0 HH(OPMALIUIO; TTOJIE30BATHCS OCHOBHBIMH MOHATUSMH, 3aKOHAMH M MOJICIISIMH OTITHKWY,
peliaTh THIIOBbIE 3aJa4H ONITHKU

3.3|Baaners:

3.3.1|HaBBIKOM pelleHHs KOHKPETHBIX (PM3MUYECKHX 3a/1a4; METO/IaMi 00pabOTKU M aHaIM3a SKCIICPUMEHTAIILHOMN 1
TEOpEeTHYECKOH huznueckoil HHGpOpMaIu
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PaGouas mporpamma mucuuruHb "OnTHKA" 110 HAIPABIICHHIO TIOJATOTOBKH (CrierranbHocTH) "dr3uka”

Crosiuue cBETOBbIE BOJIHBL. JIUAIEKTpUUIECKUE HHTEPPEPUPYIOLIHE CIOH.
Hutepdepeniss MHOTHX ITyYKOB; METOA IPa(uuecKoro CIOXKEHUS
aMIUTHTY; TIIABHBIC U BTOPUYHBIE MaKCUMYyMBIL. /JIex/

HarpasiieHHOCTH (npo¢mo) Pusnka KoHgeHcHpoBaHHOTO cocTossHus BeectBa @PTBOY BO «Uenl'Vy» ctp. 4
4. OFBEM JUCIIMIIVIMHBI (MOAYJISA)
O6Laa TpyooeMKoCTb 33ET
Yacos 1o yue6HOoMy Iiany : 108 Buasl KOHTpoOJISt B cemMecTpax:
B TOM YHCJIE :
ayJUTOpHBIE 3aHATUS : 72 SK3aMeHbl 4
camocCTosTeNbHas padoTa : 18
4acoB Ha KOHTpoib : 18
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIVIMHBI (MOOYJIS)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos JIntepaTtypa
| 3aHATHS [ Kvpc
Pa3nen 1. 'eomeTpnyeckasi onTuKa

1.1 [Ipenmver u3yueHust onTuku. PasBuTHe npencraBieHuii o MpUpPoOIE CBETA. 4 4 JIT.1JI1.2 JI1.3
BoutHOBBIE U KOPIIYCKYNSpHBIE CBOKWCTBA cBeTa. [Ipubmxenue JI1.4J12.1 J12.2
TEOMETPHUIECKON ONTHKH. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETa Ha J12.3J13.1 JI3.2
rpaHulle IPO3PaYHbIX AUAIEKTPUKOB. IT0IHOE BHYTpEHHEE OTpakeHHE. 013233 34 35 26
IMpunimn ®epma. [Ipenomienue cBeta Ha chepuIECKOil MOBEPXHOCTH. 27
Jluneiinoe u yrioBoe yBenuuenue. JInuzel. @okyc, GokaibHast IIIOCKOCTb,

(okycHoe paccTosiHue, onTrdeckas cuina. PopMysa TOHKOI JTUH3BL.
TTocTpoeHue n300paxkeHuii B inH3aX. [[eHTpUpOBaHHBIC OTITHYCCKUE
cucteMsl. /JIex/

1.2 Pemenne 3anau. [Ipenmomnenue ceera B mpu3me. OTpakeHHE CBETA OT 4 4 JIT.1JI1.2 JI1.3
cdepuieckoil IoBepXHOCTH. | eoMeTpuueckas u Xxpomaruieckas abeppanusi. JI1.4J712.1 J12.2
YcrpoicTBo riasa u 3peHune. oromerpudeckue MoHATUS U euHuULbL. /TIp/ JI2.3J13.1 JI3.2

30132 33 2435 26
97
1.3 T'eomerpuueckas ontuka /Cp/ 4 2 JI.1J11.2 J11.3
JI1.4J12.1 J12.2
JI2.3J13.1 JI3.2
301 32 33 2435 26
7
Pa3nen 2. Di1eKTPOMATHUTHBIE KOJ1e0aHUS M BOJIHBI

2.1 KonebarenbHblii KOHTYp U ypaBHeHHE KosieOaHuid. CBOOOJHBIE, 3aTyXaloUIHe, 4 4 JIT.1JI1.2 JI1.3
BEIHYXICHHBIE DJIEKTPOMAarHUTHBIE KoJieObaHus, pe3oHaHc. Yacrora, mepron, JI1.4J12.1 J12.2
(a3l kosiebanuil. YpaBHeHUsT MakcBenia B OTCYTCTBUH 3aps0B U TOKOB. JI2.3J13.1 J13.2
BomHoBOE ypaBHEHHE, NIEKTPOMAarHUTHBIE BOTHEL. [Imockast 2132953 24 3556
3JIEKTPOMArHUTHAas! BOJHA. [IJIMHA BOJIHBL, TPYIIOBas U (Ga30Basi CKOPOCTH. 27
OHeprus U MOTOK 3HEPIHHU 3JIEKTPOMAarHUTHOH BOJIHBL. berymue u crosune
BOJHEL HTepdepeHnns BoIH, KOTepeHTHOCTb. /JIex/

2.2 Tlepexoxa OT BOJTHOBO# ONTHKH K TeomeTpudeckoit. /IIp/ 4 2 JIT.1 JI1.2 JI1.3

JI1.4J12.1 J12.2
JI2.3J13.1 JI3.2
D132 33 34 35 26
27
23 DNeKTpOMarHuTHbIE KosieOanus u BoHbl /Cp/ 4 2 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3J713.1 JI3.2
013233 34 35 26
o7
Paznen 3. UnTepdepeHnnst cBeTOBBIX BOJTH

3.1 Omnsit FOHra, ycnosne MakCUMyMOB U MUHUMYMOB HHTep(epeHIMOHHON 4 6 JI1.1J11.2 J11.3
KapTHHBI. [IpocTpaHCTBEHHASI U BpeMEHHAasi KOTEPEHTHOCTD, BIHMSIHHUE JI1.4J12.1 J12.2
pa3MepoB UCTOYHHUKA cBeTa. THTEepdepeHIus pu AeJICHUU BOJIHOBOTO JI2.3J13.1 J13.2
(hponTa: 3epkana Openens, ounpusma Openens, oununza buite, 3epkano D192 33 54 D5 D6
JInoiina. Ilonmock! paBHOTO HakiIOHA U paBHOM TonuuHbL. Konbiia HeroToHa. 27
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Pabouast mporpamma qucnuiutiHs! "OnTHKa" 110 HAIIPaBJICHUIO OJATOTOBKY (crienuanbHoCTH) "dusnka”

HarpaByieHHOCTH (npodrutio) dusnka koHneHCHpoBaHHOTO cocTostHus BemecTBa PI'BOY BO «Uenl'V» ctp- 5

3.2 Pemienue 3anau. Pacuer nHTEphEpEeHIIMOHHON KapTHUHBI ISl 3epKaJia 4 10 JIT.1 J11.2 JI1.3
Openens u ounpusMel Openens. JByxirydeBble UHTEP(HEPOMETPHI. J1.4J]12.1 J12.2
MHoronyuessie uaTepdepomerpsl (Tuiactunka Jlrommepa-I'epke, stanon JI2.3713.1 J13.2
Dabpu-Ilepo). Mutepdepenunonnsie GunbTpsl. /IIp/ 013233 24 25 56

37
33 WNurepdepenius cBeToBbix BosH /Cp/ 4 2 JIL.1J11.2 J11.3
J1.4]12.1 J12.2
J12.3J13.1 JI3.2
013233 24 25 56
37
Paznen 4. ludppakuusi cBeTOBHIX BOJTH

4.1 Judpaknusa. [Ipunnun INoiirenca-®penens. 3oubl Openens. ['paduueckoe 4 6 JI1.1J11.2J11.3
CJIO’KEHHE aMILIUTY]l ¥ YCIOBUE MAKCHMYMOB U MUHUMYMOB JU(PaKIIUH. J11.4J12.1 J12.2
Judpakiys ot chepruueckoro OTBEpCTUsI U KPYIIOro NpensTCTBUs. 30HHAs J12.3J13.1 JI3.2
riacTuHKa. JJudpakiys oT napaienbHOro mydka Jiyueil. Pacnpenenenue 213233 3425 36
UHTEHCUBHOCTH CBeTa Ha KpaHe npu qudpakuuu OpayHrodepa oT LIeH. 97
I'paHuUIBI TEOMETPUIECKOM ONTHKH, AUudpakuun OpeHens u Tupakiium
Opaynrodepa. JJudpakiuoHtas penierka. Y cloBie MUHIMYMOB, INIABHBIX U
BTOPUYHBIX MAKCUMYMOB. CIIeKTp AU(BpaKIIMOHHON PEIIeTKH; pa3pelaromast
CHIOCOOHOCTD, JIMHEWHAs U yriioBas aucrepcust. /Jlex/

4.2  |Pemenue 3agau. Judpaxuus oT HEIIPO3PAUHOIo Kpasi MOIYIIOCKOCTH. 4 10 JI1.1J11.2J11.3
Hudpaxius @paynrodepa ot kpyrioro orsepetus. Judpakuus ot JI1.4J12.1 J12.2
MHOTOMepHOI1 perieTku. JIudpakiys peHTTeHOBCKUX JTydell, hopMyiia J12.3J13.1 JI3.2
Bynbeda-bpara. [IpuHIune! co3aanus rojgorpapuyueckux nzodpaxenuid. /TIp/ 219233 54 35 D6

97
43 Judpaxius cBeToBbIX BoJH /Cp/ 4 4 JIL.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3]J13.1 JI3.2
3132 33 54 35 56
97
Pa3pea 5. llonsipuzanms ceeta

5.1 SBnenne momspuzanun. [lomspuzatopsr. [nockas, kpyrosas, JuAIITHIECKAs 4 6 JIT.1 J11.2 J11.3
nonspuzanus. Crenens nonspusanuu. 3akoH Manmoca. [IpoxoxaeHue cBera JI1.4J12.1 J12.2
yepe3 TPaHuIly JIBYX MPO3pavHbIx cpell. BoiBos u ananus hopmyn Openens. JI2.3J13.1 JI3.2
3akoH Bprocrepa. SIBineHue 1BOHHOTO TyuenpenaomieHus. BonHoBble 01 32 33 24 25 56
TIOBEPXHOCTH OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JTydeil. HTephepentms 37
HOJISIPU30BAHHBIX JIydeil, I0JIyBOJIHOBAs ¥ YETBEPTHBOIHOBAS TNIACTHHKY.

/JTex/

5.2 Pemenue 3anau. [Tonspuzanuonnsie npubopsl. Kpucraminyeckas miacTHHKa 4 4 JIT.1J11.2 JI1.3
MeXIy IBYyMs MoJsipu3atopaMu. MIcKyccTBeHHOE ABOWHOE TydenpeIoMIICHHE: JI1.4J12.1 JI2.2
MexaHuueckas nedopmanus, 3¢ dexr Keppa. Bpamenue minockoctu JI2.3J13.1 JI3.2
nossipuzarmu. Dpdexr Dapanes. /TIp/ 2139253 54 35 D6

97
53 Tlonspuzanus ceeta /Cp/ 4 2 JIL.1J11.2 J11.3
J1.4J12.1 J12.2
JI2.3J13.1 JI3.2
01 32 33 24 25 56
97
Pa3nen 6. BzanmopeiicTBHe 31eKTPOMArHUTHBIX BOJIH C BelIeCTBOM

6.1 SBnenue aucnepcun. HopmanpHast u aHoManbHas AUcHepcHst. DneMeHTapHas 4 4 JI1.1J11.2J11.3
TeOpHs AUCIIEPCHH. ['pyIIoBast CKOPOCTb CBETOBBIX BOJIH B BEIIECTBE. JI1.4J12.1 J12.2
INornomenue cBeta, 3akoH byrepa, koaddunneHt nornomeHus. J12.3]713.1 JI3.2
OCOOCHHOCTH TMOTJIONICHHS CBETA B Ta3aX, KOHJCHCUPOBAHHBIX CpeliaX, B 213233 3435 36
pacTBopax W B MeTaiuiax. PaccesHue cera, 3akoH Panes. [Tomspusanus npu 97
paccesHuy. MyTHBIE cpelibl, MONEKYIISIpHOE paccesiHue. /JIex/

6.2 KombunaunonHoe paccessHue. Ontuka ABmKymuxcs cpen. Dd ekt Jomrepa 4 2 JIL.1JI11.2 J11.3
(IPOONBHBIN Y TOTIEPEUHBIH ) AT HIEKTPOMArHUTHBIX BOJH. D dexT JI1.4J12.1 J12.2
Basunosa-Uepenkosa. /T1p/ JI2.3J13.1 J13.2

31 32 33 24 35 56
97
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Pabouast mporpamma qucnuiutiHs! "OnTHKa" 110 HAIIPaBJICHUIO OJATOTOBKY (crienuanbHoCTH) "dusnka”

HarpaByieHHOCTH (npodrutio) dusmka koHneHcHpoBaHHOTO coctosHus Bemectsa PI'BOY BO «Uenl'V» ctp. 6
6.3 B3auMoieiicTBHE 3IEKTPOMArHUTHBIX BOJIH C BeriecTBoM /Cp/ 4 2 JIT.1 J11.2 JI1.3
J1.4J]12.1 J12.2
J12.3J13.1 JI3.2
013233 24 25 56
37
Pasgen 7. KBanToBBI€ CBOMCTBA CBETa

7.1 Tennosoe uznydenue. 3akon Kupxroda. 3akon Credpana-bonbimana, 3akoH 4 6 JIL.1J11.2 J11.3
Buna. CriexTp TemoBoro uzinydenus, popmyina Panes-Jxunca, popmyna J1.4]12.1 J12.2
[Tnanka. ®orosd ek, 3akoHbI PoTorddekra. DoToHbI, hopMmya JI2.3713.1 J13.2
Onnmreiina as gorosddexra. dbdexr Komnrona. Mmmnynsc GporoHoB u 0132 33 24 25 56
JaBJICHUE CBETA. Y POBHU YHEPTHUU B aTOME, IIEPEXO0/IbI, MOTIIOIICHIE U 27
ucnyckanue GoroHos. CIIOHTaHHBIE U BBIHYKAEHHBIE epexo ibl. Obmee
YCTPOMCTBO M IPUHIMIIBI paboTHI T1a3epoB. /JIek/

7.2 Pemenwne 3anau. Ontuaeckas nupoMeTpus. TOpMO3HOE pEHTTEHOBCKOE 4 4 JIT.1 J11.2 JI1.3
n3nyuenue. OnslT bote. ['a30Bble, TBEPIOTENIbHBIE, IOIYIPOBOAHHKOBBIE J1.4]12.1 J12.2
naszepsl. JIazepsl Ha kpacurensx. HenuHelinblie onTudeckue 3pQeKThl. JI2.3J13.1 JI3.2
Hemuneiinas nonspusanus cpelsl. ['eHepalys BTOPbIX FapMOHUK. 01 32 33 24 25 56
Camodoxkycuposka. /I1p/ 37

7.3 KBanToBbI€ cBOMiCTBa cBeTa /Cp/ 4 4 JIL.1J11.2 J11.3

J1.4]12.1 J12.2
J12.3J713.1 JI3.2
913233 24 25 56
37

6. POHJI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ortuer 1o IIPAKTUYCCKUM 3aJaHUSIM.
KOHTpO.]'IbHLIe BOIIPOCHI.

6.2. TunoBble KOHTPOJIbHbIE 3aIaHNUs ¥ HHbIe MaTePUAJIbI /ISl TEKYLIel aTTecTal[UN

Tumnossie KOHTPOJIBHBIC 3aJlaHUA U MHBIC MaTCpHUaJIbl I TeKyH.[efI aTTeCTAallU IPECACTABJICHBI B HpI/IJIO)KeHI/II/I 1.

6.3. TunoBblie KOHTPOJIbHBIC BONIPOCHI U 3a1aHUA Il IIpOMe)KyTO‘-IHOﬁ arreCranmu

Tunosble KOHTPOJIBHBIE BOPOCHI U 3aJaHUs AJIs IPOMEKYTOUHOMN aTTecTaluu npeacTasieHs! B [Ipunoxenun 2.

6.4. Kputepuu oneHuBaHus

Ha sKk3ameHe CTyIeHTy IpeuIaraeTcsi OTBETHTh Ha JIBa TEOPETUUECKUX BOIPOCA U PELINTH JBE MPAKTUUECKUX 3a1a4dn. [Ipu oTBeTe
CTYJICHT NIOJIy4aeT OLCHKY:

«OTIIMYHO» — 32 Pa3BEPHYTHIN OTBET C MPUMEPAMH U MOSCHEHMSIMU Ha BCE TEOPETHIECKHE BOIIPOCHI ¥ OJHOCTHIO PEIICHBI U
pacIicaHsl 10 AeHCTBUAM BCe 3aJauH;

«XOpOLIO» — 33 Pa3BEPHYTHIN OTBET C MPHMEPAMH H TIOSICHEHUSIMH Ha BCE TEOPETUIECKHE BOIPOCH! H TIOJTHOCTEIO pellieHa U
pacIicaHna o JeHCTBUSAM XOTs Obl 0JjHA 3aJa4a, MO0 MOJIHOE pelIeHHe IBYX 3a7a4 U HEeTOJIHbIH OTBET Ha TEOPETHUECKUE BOIIPOCHL;
«YIOBJIETBOPUTEIBHO» - TaH YSTKHUH JOTUIHBII OTBET Ha TEOPETUUECKHE BOIIPOCHI U JIFOOBIE IOTHYHBIE MOSCHEHUS 10 3a/1a9aM,
100 MOJHBIA OTBET HA OJIH TEOPETHUECKHIA BOIIPOC M PEUICHUE OJHOM 3a1a4n (yactTuyHoe (He MeHee 50% peleHus 3a/1a4u) 1T
IIOJTHOE B 3aBUCHMOCTH OT CJIOKHOCTH 331a4M), JINOO OYTH NoHOe (He MeHee 80% pelreHuns Ui KaI0H 3aJaun) pereHne o0enx
3ajad;

«HEYIOBIIETBOPHUTEIHLHOY - 32 BEIMOJHEHHE MeHee 50% 3aJaHuii, 32 UCKITIOUSHHEM CITyJas IIOYTH TOJTHOTO (He MeHee 80% permeHust
JUISL KaXJIOU 3aJjaun) peleHus 00enx 3a1ad.

7. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHEYEHUE JTUCIHHUIIJIMHBI (MOY JIA)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHas TUTEpPaTypa

ABTODBI, COCTABHTEITH 3arnaBue WznarenscTBO, rox| Pecypc
JI1.1 |CusyxuHn [. B. O6uwmii kypc ¢usuku. [T. 4] : Ontuka: yuebHoe nocobue /st By30B |[Mocka : Hayka,
1980
JI1.2 |Uponos U. E. 3agaun o odeit pusnke: yaeOHOE TOCOOUE IS By30B Camnkr- [lerepOypr 3BC
(https://e.lanbook.com/book/152437) : Jlans, 2021
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ABTODBI, COCTaBUTEIHN 3ariaBue WsnarensctBo, ron| Pecype
JI1.3 |CaBennes U. B. Bomnsl. Ontuka Cankr- [TetepOypr 9BC
(https://e.lanbook.com/book/167872) : Jlans, 2021
JI1.4 |CaBennes U. B. KBanToBas ontruka. ATromHas pusuka. ®usnka TBEpAOTo Tela. Cankr- [TetepOypr 9BC
Pu3KKa aTOMHOTIO SIpa U 3JIEMEHTAPHBIX YaCTHI] : JIanb, 2021
(https://e.lanbook.com/book/167873)
7.1.2. JlonoHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTEIHN 3ariaBue WznparensctBo, ron| Pecype
JI2.1 [JlanacGepr I'. C. Onruka: yue6HOE mocodue Mocxksaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®duzmariur, 2017
JI2.2 |Byrukos E. U. Onruka Cankr- [letepOypr 3BC
(https://e.lanbook.com/book/168365) : Jlans, 2021
J12.3 |Kanammnukos H. I1.,  |[IpakTiky™m 1o pemeHuro 3aiay 1o odmemy Kypey Gu3uku. Camnkr- [lerepOypr 9BC
Koxesuukos H. M., |Koxebanus u Bomusl. Onrrka : Jlansp, 2021
Kotsipno T. B., (https://e.lanbook.com/book/168598)
Crmpuua I'. T'.
7.1.3. MeTonnueckue pa3zpabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, Ton| Pecype
JI3.1 duzndeckas ONTHKA: MPAKTUIECKOE Tocoome Mockga : Hayxa, 9BC
(https://biblioclub.ru/index.php?page=book&id=116429) 1970
JI3.2 |Capuna M. I1., BonHOBas 1 KBaHTOBAs OITHKA: yueOHOE ocoOue HoBocubupck : 3BC
Xomseko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuit
roCyJapCTBEHHBIN
TEXHUYECKUI
yauBepcuret, 2019
7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIMOHHOH ceTH ""UHTepHeT"
21 [3BC «YHuBepcurerckas oubnmoreka onnaita» http://biblioclub.ru/
32 |9BC uznarenscrBa «Jlanp» https://e.lanbook.com/
33 |9BC uzparenscrBa «MHPpa-M» znanium.com http://znanium.com/
94 [3BC «IOpaiit» https://biblio-online.ru/
D5 |Hayunas snekrponHas 6ubmuoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
26 |Hayunsle u HayuHO-TIONyJsIpHEIE JIekuuy http://elementy.ru
97 |Yuebno-meronuueckuii caiit «IIpenonaBarensm u cryaeHTamy» http://teachmen.csu.ru

7.3 IlepeyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. OnekTpoHHsbIi KaTanor HayyHoi Oudauoreku Yenl'Y [DnexTponHbId pecypce] : 6a3a nanubix / Yensd. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaIs!
American Physical Society : caiir. — URL: http://journals.aps.org/about — 53. anri. — Pesxum nocTymna: ToJIbKO U3 CETH
YHUBepcHTeTa. — TEeKCT : 3JeKTPOHHBIH.

3. Web of Science : mynsTHIuCcIMIUIMHAPHAS pedepaTuBHas 6a3a nqaHHbIX / komnanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. nois3osarencii UenlV. — TekcT : 3I€KTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aHri1. — Pexxum noctyma: 1uis
3apeructpup. noin3opareneil Uenl'yY. — TekcT : 3eKTpOHHBIN.

5. Springer Link : [caiitr]. — URL: http://link.springer.com/ — fI3. anran. — Pexxum goctyna: ass 3apeructpup. nois3opareneit Yenl'V.
— Tekcr : 37eKTPOHHBIN.
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6. KOHCIIEKTBI JIEKIHIA C IEMOHCTPALUAMH U BUPTYAIbHBIMHU JJAOOPATOPHBIMHU 3KCIIEpUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOIY JIs1)

Jns peanuzanyyl JUCHMIUIMHBI HCTIONB3YIOTCS YaeOHbIe ayIUTOPHU VIS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, IPAKTHYECKUX
3aHATHH, TPYIIOBBIX U UHIUBHIyaIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTAlluH, a TAKXKE TOMEIICHHUS
JUISL CAMOCTOSATENBHON pabOTHI.

Y4eOHble ayTUTOPUH YKOMIUIEKTOBAHbI CHIENUAIN3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMU 00yUeHUS -
MYJIBTUMEINHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, POEKTOP, KOJIOHKH).

JInist mpoBeICHUS 3aHATHIA JISKIIMOHHOTO THUIA MPEJIaraloTcst Habopbl JEMOHCTPAIIOHHOTO 000PYI0BAHUS M Y4eOHO- HATJISIHBIX
nocoOuii (MyIbTUMEIUIHBIC TIPE3CHTAIINH).

Hcnonb3yeTcs 3MeKTPOHHBIA YATANBHBIHN 321 HayuHOoU Oubmnotexu Yenl'Y (ayautopus 206) i caMOCTOSTEIBHOM PabOThI
CTYJIeHTa, OCHAIICHHBIN MEPCOHATBHBPIMU KOMITBIOTEPaMH, MYJIbTUMEIUIHHO# anmaparypoil. B aymuropun obecredeH JOCTy K
Pa3IMYHON CIPABOYHOI JUTEPATypE, SHIUKIONEIHSIM, ONOIHOrpadMuUeCKIM U MOJTHOTEKCTOBBIM 0a3aM JaHHbBIX,
UH()OPMAIIMOHHBIM pecypcaM «THTepHEeT.

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHnue cofiepxkanus yaeOHOH IucIUIIMHbL «ONTHKa» OCYLIECTBIISETCS Ha JIEKIUAX, IPAKTUUYECKHUX 3aHATUSIX U B IIpoLiecce
CaMOCTOSTEIbHOM YUeOHOM AeSTENbHOCTH CTYJICHTOB.

JleK1MOHHBIE 3aHATHS 00€CIIeUnBalOT TEOPETUUECKOE U3YUeHHEe TUCHUIUINHBL. OCHOBHBIMU METOJaMU 00y4eHHUS SIBIISIOTCS
HH()OPMAOHHO-00BACHUTENBHBIH 1 TpoOIeMHBIH. Ha nekmusax n3naraercs OCHOBHOE COJEPKAaHHUE TEM IIPOTPaMMEL, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEPHIL.

JIexMOHHBII MaTepHal SABIACTCS BAXKHBIM, HO HE €AMHCTBEHHBIM IJI YCBOCGHHS yueOHON quctmimHbL. Ero o6s3aTensHo
HEoOXO0IUMO JOIOJIHUTH MaTepPHUaloM OCHOBHOM U IONIOJIHUTEIBHON JIUTEpaTyphl 110 TeMe. [IpakTudeckue 3aHATHS CIIyXKaT UL
3aKpEIUICHUS] TEOPETHYECKUX OCHOB, M3JIaraeMbIX B JeKUusAX. Ha npakTudeckux 3aHATUAX 00yyaeMble OBIAIEBAIOT OCHOBHBIMU
METOJaMH U NIpUeMaMH PEelleHUs 3aJad.

Ba)kHBIM MOMEHTOM IIpH M3y9IEHHH JTI000H JUCIUIIIMHEI SABISETCS OPraHU3ais CaMOCTOATEIbHON paboTsl. [Ipn ocBoeHNM
Marepuaia He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX ONIpeAeneHuH, GOpMYyIUPOBOK U MONOKEHUH,
ecim TpeboBaHU K Bam mpsMo He yKka3pIBaroT Ha 3T0. Brionxe 3¢(ekTHBHOI MOXKeT 0Ka3aThCsl HOIBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAasiCh Ha MaTepHall, COJAECPIKAILUICS B peKOMEHIOBaHHOM uTeparype. Taroke
PEKOMEH/TyeTCsl pABHOMEPHO PacIpe/ielIsITh Harpy3Ky CaMOCTOSTEIIBHOTO O0YUIEHHS B TEIEHHE CEMECTpa.

B CJlydac IpUMCHCHUS TTIPpU OGy‘{CHI/II/I JAUCHUIUIMHBI 3JICKTPOHHOTO 06yqu1/1ﬂ, JUCTAaHIIMOHHBIX O6p3.30BaTCJ]])H]>IX TEXHOJIOTUH
o0mIeHne 00yJaoMUXCs U TIPENoIaBaTeNs OCYIIECTBIACTCS B PeXKUME PEalbHOTO BpeMeHH (OHIaliH-TeKIUH (BeONHAPHI), JaThl,
BUJICO-KOH(EPEHINH U JIP.) WU OTIOKEHHOIO BPEMEHH (CHCTeMa JUCTaHIMOHHOro o0y4yenust Moodle, MS Office365, popymsl,
JJIEKTPOHHAS 110YTa U Jp.).

IIpu 0Oy4yeHun iUl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI SJIEKTPOHHOE 00YUCHHUE, AUCTAHIIMOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH IIPEIyCMAaTPHUBAIOT BO3MOXKHOCTG IIPHEMa-Tepeiadr HHPOPMAINH B JOCTYMHBIX U1 HUX (OpMax.

Peanm3anyst AUCIUILTHHBI ¢ IPUMEHEHHEM 3IEKTPOHHOTO 00YUCHHS, TUCTAHIIHOHHBIX 00pa30BaTeIbHBIX TeXHONOTHIA (nanee — D0,
JOT) ocymectBnsercss Ha OCHOBaHUHU «I10JIOKEHUS O peaIN3allil OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTeNIbHBIX IPOrPAMM C
MIPUMEHCHHEM IEKTPOHHOTO 00yYeHHS U JUCTAHIIOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA B (hejepalbHOM roCy1apCTBEHHOM
010/PKETHOM 00Pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «UeasOMHCKHH TOCyJapCTBECHHBIN YHUBEPCUTETY,
«[TomoxeHns 0 OpsIKe 3a4eTa 00YUAIOIMMICS 10 OCHOBHBIM NPO(eCCHOHATBHBIM 00pa30BaTEIbHEIM IIPOrPAMMaM BBICIIIETO
obpazoBanus B PTBOY BO «YUenl V» pe3ynbTaToB OCBOCHUS B OPraHU3aLUIX, OCYLIECTBISAIONIMX 00pa30BaTeIbHYIO
JeATeNHOCTD, YICOHBIX IIPEIMETOB, KypCOB, IUCIHUININH (MOTYyIel), MPaKTHK, JOMOIHATEIEHBIX 00pa30BaTEeIbHBIX MIPOTPAMM))
MOCPEICTBOM JIEKTPOHHOH HHPOpMaMoHHO-00pa3oBarenbHoi cpeabl PTBOY BO «Uenl Vy». B HCKIIOUUTENBHBIX ClTydasx
(pope-maskop u T.1.) IpH peanm3anuy oOpa3oBaTenbHOI gesTensHocTH ¢ mpuMeHeHHeM D0, JOT MoryT npuMeHsTh KOMIIOHSHTHI,
He BXOJUSIIME B IEPEUeHb 3JIEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CIEIIMAJIBHBIE YCJOBHA OCBOEHUSA JUCHUIIJIMHBI OBYYAIOIIIMMHUCSA C UHBAJIMAHOCTBIO U
OI'PAHUYEHHBIMUW BO3MOXKHOCTSAMHU 3J0OPOBbS

OcBoeHNe OUCLMIUIMHBI HHBAJIHIAMH U JMLAMU C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI OCYIIECTBIAETCS C HCIONB30BAHIEM
CIICIMATBHBIX TEXHUYECKUX CPEJICTB U TOJI0 HH(POPMAIIMOHHBIX TEXHOJIOTHH, MPeI0CTaBIsAeMbIX PecypcHBIM yaeOHO-MEeTOANIECKIM
LIEHTPOM I10 0OYYEHHIO MHBAIIMJIOB U JIUI] C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMH 310p0oBbs Uenl'Y mo 3ampocy oOy4atromierocs.

1. MoGuibHble crieluanbHble TEXHUYECKHE CPEICTBA AJIs JIUL C HAPYLIEHUSIMU 3PEHHS: HOPTAaTUBHbIA KOMIIBIOTEP C BBOJOM/BBIBOJOM
mpudTom bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHO# 5KpaHHOTO focTyna NVDA; anekTpoHHbIe
YBEJIMUYHUTENH JUIS YAaJIeHHOTO POCMOTPA; BHACOYBEINIUTEIH IIOPTATUBHBIC; TH(IIOIIIEep; MU(POBEIe TUKTO(DOHBL
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2. MoOwibHbIe crenyaibHble TEXHUUECKHE CPEICTBA AU JIMIl ¢ HApYIICHUAMH CIyXa: CHCTeMa CBOOOTHOTO 3BYKOBOTO MOJS CO
BCTPOCHHON COBMECTHMOCTbIO ¢ FM-ycTpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mepenaTdvkoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIIMOHHOW TeTyel; cucteMa WHPOpMAaIMOHHAs Ul cladochblmamux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM IIJICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE allapaThl HHIUBUIYAIbHOIO IOJIb30BaHMUS.

3. AccucTvBHbIC WH()OPMAIMOHHBIC TEXHOJOTHU: MPOTpaMMHOE OOecreueHHe 3KPaHHOTO JIOCTyNna ¢ CHHTe30M peud NVDA;
IpPOrpaMMBI SKPaHHOTO YBETHMUYESHUS; IPOrPaMMBbl PEUEBOTO CHHTE3a IS KOMITBIOTEPOB M HOYTOYKOB; IPOTPaMMBI PEUEBOTO CHHTE3a
JUTSl MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KIIAaBHATYpPa; dSKpaHHAsS JTyma.

IIpu HEOOXOAMMOCTH A1 OOYYAIOIIMXCS € HApYLIICHHSIMH 3peHHs Ha pabouyMx MecTax A NPOBEACHHS HPAKTUYECKHX WIN
1a00paTOPHBIX 3aHATUN yCTaHABIUBAETCA CHELUAIbHOE NPOrpaMMHOE obecneueHue (mporpamma peueBoil HaBuranuu NVDA,
pedeBbIe CHHTE3aTOPH, SKPAHHBIE JTYIIHI).

B yueGHble ayauropuu oOecreuuBaeTcs OECIPEISATCTBEHHBIM TOCTYN A OOydarolMXcs WHBAIUIOB M OOydaroluxcs ¢
OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS. B Kkakmoil aymuropuu, rae oOydaroTcsi MHBAIMABI M JIMIA C OTPaHMYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsI, IIPEyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOIMYECTBO MECT A1 OOyUarOUIMXCsl ¢ yIETOM HapyIIeHUH UX
3/I0POBbSL.

Jns ocBOoeHMs AUCLUILIMHBI MHBAJIUIAM U JHLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbsSI IPENOCTABIAETCA IOCTYI K
HeYaTHBIM UCTOYHHKAM, NMEIOIIMMCS B HaydHOH Onbnnorexe Yenl'Y, ¢ MOMOIIBIO CIIEIMANBHBIX TEXHUIECKUX CPEICTB; TOCTYII K
3JIEKTPOHHBIM HMCTOYHUKAM, NPEJCTaBICHHBIM B (DOPME BIEKTPOHHOrO AOKYMEHTa B (oHAe HaydHoH Oubmuorexku Yenl'V um
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ IOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX W NPOTPAMMHBIX CPeACTB (padoyee MecTo Ui
He3psiuero Iojb30BaTellsl ¢ IPOrpaMMHBIM OOECHEYEeHHEM HKPAaHHOrO AocTyma ¢ cuHTe3oM peun NVDA, paGouee Mecto ¢
KOMIBIOTEPHBIM poJiiepoM u KinaBuaTypoii Clevy ¢ OOIBIIMMH KHOTIKAMH H € Pa3Iesioieii KIIaBUIIH HAKIIaIKOH).
YuyebHo-MeToAnYEeCKHe MaTepUallbl Il 00Yy4aroIMXCs U3 YHCJa HHBAJIMIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbS
MIPEIOCTABIIOTCS B (hOpMax, aIallTUPOBAHHBIX K OTPAaHUYEHHSIM UX 30POBbS H BOCIIPHATHS HHYOPMALIIH:

JUst U1 ¢ HapyLeHUsIMU 3peHUS:

- B IIeYaTHO# hopMe yBEITHUECHHBIM HIPUPTOM,

- B ()OpMeE IIEKTPOHHOTO TOKYMEHTA,

- B hopme ayaunodaiina,

- B IeyaTHO} dopme mpudrom Bpaiins.

Jnst M1 ¢ HapyIeHnsIMA cITyXa:

- B IeyaTHO# hopme,

- B (pOpMe DIIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyLeHUsIMU OIIOPHO-/IBUTaTeJIbHOTO ammapara:

- B eyaTHO# hopme,

- B ()OopMe€ IIEKTPOHHOTO TOKYMEHTA,

- B hopme aymuodaiina.

JlanHbIi IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTU OT KOHTHHI€HTA 00yJalomuXCsl.

I[J'lﬂ HWHBAJIMAOB U JIKL C OrpaHU4YCHHBIMU BO3MOKHOCTAMU 3J0POBbsI OCBOCHUEC JUCHUITIIMHBI MOXKET 6]>IT]> YaCTUYHO HUJIHU ITOJIHOCTBIO
OCYIIECTBJICHO C UCIIOJIb30BAaHNEM JAUCTAaHIIMOHHEIX 00pa3oBaTenbHBIX TexHoNorui (Moodle, Adobe Connect Pro u mp.).

B ocBoenun AVUCHUIUVIMHBI UHBAJIMAAMHU U JIMOAMU C OIpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbs HMCIIOJIB3YCTCA MHAUBUAYaJIbHAsL
pabota. [log mHAMBUIYanbHOH paboToil mogpa3zymeBaercsi aABe (GOpMBI B3aMMOICWCTBUS C MperoJaBaTeNieM: WHIWBHIYyallbHAS
yueOHas pabora (KOHCYJIbTALUM), T.C. IOMOJHUTEIBHOE pa3bsiCHEHHE YYeOHOTO MaTepHuaia U yriyOlieHHOe H3yYyeHHe MaTepuania ¢
TeMH OOYYAIOIIMMUCS, KOTOpPHIE B OTOM 3aMHTEPECOBAHbl, W HWHIWBUAYaJIbHas BOCIUTaTeNbHAas pabora. VHIuBHIyalbHEIE
KOHCYJIbTAallUU HAIIpaBJICHbI HA MHANBUAYaJIU3alIUIO O6y‘leHI/Iﬂ 1 YCTAHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa MEX Y MPErogaBaTeieM
7 00y4aronIMMCs MHBAIUIOM M O0YYaIOIIUMCS C OTPAaHUYSHHBIMU BO3MOKHOCTSIMH 370POBBSI.

IIpu npoBeneHUH NPOLEAYPH! OLIEHUBAHHUS PE3yIbTaTOB 00yUEeHNs HHBATIUIOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
10 JUCUUIUTHHE 00ECIIeYMBACTCSl BHIOJHEHHE CICAYIOIMX IONOJHHUTENBHBIX TPeOOBaHUH B 3aBHCUMOCTH OT HHIMBHAYaJIbHBIX
oco0eHHOCTel, 00yJaromuxcs:

a) MHCTPYKUUS TI0 TOPSAKY NPOBEISHUS MPOLEIYPhl OLIEHHBAHHS MPEIOCTaBIsIeTCS B JOCTYIHON (opMe (YCTHO, B NIMCBMEHHON
¢dopme, B mucsMeHHOH Gopme mpudTom Bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) nocrymHas ¢opma TIpenoCTaBIeHHs 3aJaHUi OIEHOYHBIX CPEeNCTB (B MedyaTHOM (opmMe, B MeYaTHOH (GopMme yBEINUSHHBIM
mpuTOoM, B neyaTHoi hopme mpupTom bpaiins, B popme 31eKTPOHHOTO TOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS aCCUCTEHTOM, 33/1aHUs
MIPEIOCTABILIFOTCS C HCIIOJIb30BAHHEM CYPJIOTIEPEBO/IA);

B) JOCTynHast (hopMa IperOCTaBIeHHs OTBETOB Ha 3aJaHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudrom Bpaiins, ¢ ucnonb30BaHHEM YCIYT aCCUCTEHTA, YCTHO).

IIpu npoBeneHNH NPOLEAYPH! OLICHUBAHUS PE3YNbTaTOB 00y4eHHs HHBATUAOB U JIMI[ C OTPAHUYECHHBIMHI BO3MOKHOCTSAMH 3JI0POBbBSI
MIPEAyCMATPHUBAETCS HCIIOJIb30BAHIE TEXHIIECKUX CPENICTB, HEOOXOJUMBIX M B CBSI3H C UX HHIUBHAYAJIHHBIMU OCOOCHHOCTSIMH. DTH
cperacrBa MoryT ObiTh mpenocrtaBieHbl Yenl'Y MM MOTYT HCHOJIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE cpenacTBa. Illpu
HEOOXOJMMOCTH HHBATUJIAM M JIMI[aM C OTPAHUYSHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI MIPEOCTABIISAETCS TOMOTHATEIBHOE BPEeMs LIS
IMOATOTOBKHU OTBE€TA HA 3aJaHusA, IpOoLEAYypa OLICHUBAaHUA PE3YJIbTATOB 06yqu1/I$[ M0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCA B HECCKOJIBKO
JTaIoB.

HpOBC}leHHC npoueaypsl OUCHUBAHUSA PE3YJIHTATOB O6y‘{CHI/Iﬂ HWHBAJIMAOB U JIUI C OIPAaHUYCHHBIMHU BO3MOXHOCTSAMU 3I0POBBA
JOIYCKaeTCs C UCTIOJIb30BAHUEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

© ®I'bOY BO «Yenl 'Yy




puwioxenne 1
HpI/IMepr BapuaHTOB 33)13HHﬁ K IPAKTUYC€CKHUM 3aHATUAM

FeOMeTpI/I'leCKaH OIITUKA

ba3zoewuii yposens

1 | CBeToBOM Iy4OK BBIXOJWUT U3 CTEKJIA B | CKOPOCTh YBEJIMYHBAETCS
BO3/lyX. UTO MPOMCXOAUT MPHU ITOM CO | YACTOTA He M3MEHHIACH
CKOPOCTBIO ~ HX  PACHpOCTPAaHEHHs, | NIMHA BOJTHBI YBEJIHYMIACH

Y4aCTOTOU JIEKTPOMArHUTHBIX
KoJeOaHWl CBETOBOM BOJIHE, JJIMHOM
BOJIHEI?

2 | Ha mue Bomoema, riyomHa kotoporo 2 | 1,5m
M, Haxoaurtcs mnpeaMer. Ha kakon
ryOMHEe  yBUJAUT  3TOT  HIpPEaMeT
Ha0MroAaTeNb, KOTOPBIM CMOTPUT Ha
HETO CBEPXY MEPIIEHAUKYIISIPHO
MMOBEPXHOCTH BOJEI? Tloka3zarenn
npenomieHus n=1,33.

3 | B aHo Bomoema rimyOuHON 2 M BOuMTa | 2,6 M
cBas, Ha 0,5 M BbICTynaromas U3 BOJbI.
Haitgute minHy TeHM OT CBaW Ha JIHE
BOJIoeMa pu yriie najaeHus 60°.

4 | Benuuuna  mpsmoro  u3oOpakenusd | 0,4 m
nmpeaMeTa  BIBOE  OOJBIIE  CaMOTO
npeaMera. Paccrosnue MEXY
npeaMeToM U u3o0paxenueM paBHo 20
cM. Uemy paBHO (POKYCHOE pacCTOSIHHE
coOuparoIei JMH3b17?

Cpeonuii yposens

1. Jns HEKOTOpOW JJMHBI BOJHBI II0KAa3aTeldb MPEIOMIICHUS IUIOCKOINApaIeIbHON
MPO3payHOM TUIACTUHKU HM3MEHsieTca OT 3HadeHus ni=1,40 Ha OJHOM W3 MOBEPXHOCTEH [0
n=1,60 na apyroil. Tommuua mnactuaku d=10,0 mm. Kakoe Bpems t 3aTpaunBaeT CBET Ha
NPOXO3KIeHUE ILIACTHHKY B TIEPHEHUKYIApHOM K Heil Hanpasnenun? (0,5 10710 ¢)

2. Nmeetcs ogHOPOAHO cBeTAIIMIiCS AUCK paauyca R, sipkocts koToporo L=L¢ cos 9 (Lo —
KoHcTaHTa, paBHas 1,00¥10° ki/m?, § — yron ¢ HOpManblo K moBepxHocTu). HaiiTu cBeToBO
OTOK P, UCITYCKAEMBbIN TUCKOM. (D=2Lon*R*/3)

3. JIBa MIIOCKMX MPSMOYTOJBbHBIX 3epKajia 00pa3yroT HIBYrpaHHblii yrom ¢=179°. Ha
paccrosHuu =10 cM OT TUHUM CONPUKOCHOBEHHUS 3€pKal U HA OJUHAKOBOM PACCTOSIHUU OT
KaXKJOTO 3€pKajia HaXOJUTCS TOUEYHBIH UCTOYHHMK cBeTa. Ompenenuth paccTosHue d mexay
MHUMBIMH HU300paKEHUSIMU HCTOYHHKA B 3epkanax. (3,5 Mm)

4. Bornyroe chepudeckoe 3epkalio 1aeT Ha IKpaHe U300pakeHHe MpeaMeTa, YBEINYSeHHOE
B ['=4 pa3a. PaccrosHue a ot mpeamera 10 3epkana paBHO 25 cM. Ompeaenuts paamyc R
KpuBHU3HBI 3epkaina. (0,4 m)

5. dokycHoe paccTossHue f BOTHYTOTO 3epKaia paBHO 15 cM. 3epkarno aeT AelCTBUTEIHHOE
M300pakeHne mpeaMeTa, yMEHBIIEHHOE B TpH pa3a. OmpenenuTh pacCTOSHHUE a OT MpeaMeTa JI0
3epkana. (60 cm)

Buvicokuit yposens



1. Boruyroe 3epkano gaer Ha skpaHe uzoOpaxkeHue CoiHIIAa B BUAEC KPYXKKa TUAMETPOM
d=28 mm. /lnamerp Connna Ha HeOe B yrioBoi mepe f=32'. Onpenenuts paguyc R KpuBHU3HBI
3epkaia. (6,02 m)

2. Pagnyc R kpuBu3HBI BeIyksioro 3epkana paBeH 50 cm. Ilpeamer BwicoToit h=15 cm
HAXOJIUTCS Ha PAaCCTOSIHUU a, paBHOM | M, oT 3epkana. Onpenenuts pacctosiHue b ot 3epkana 10
n3o0pakenus u ero Beicoty H. (20 cm, 3 cm)

3. Jlya mamaer mox yriom £=60° Ha CTEKIISTHHYIO IUIACTHHKY TOJMIHMHONH d=30 mwM.
Onpenenutb 60KOBOE CMeIIeHne AX JTyda IMOCie BEIXoa U3 MiacTHHKH. (15,36 Mm)
4. [Iydok mapamienbHBIX Jy4eil MmajaeT Ha TOJCTYIO CTEKISHHYIO IJIACTHHY TOJ YrioM

€=60°, u npenomisisick nepexoautr B crekio. llupuna a nmyduka B Bo3nyxe paBHa 10 cwm.
Onpenenuts mupuny b myuka B crekie. (16,25 cm)

5. Ha crexmsiaayto nmpusmy ¢ mpesnomistomuM yriiom 0=60° nagaer iyd cBeta. OnpenenuTsb
MOKa3aTeNlb TPEJIOMIIEHUSI N CTEKJA, €CIIM MPH CUMMETPHYHOM XOJe Jiyda B TPHU3ME YroJl
otkioneHust 6=40°. (1,53)

3J'leKTp0Mal"HI/ITHbIe K0J1e0aHUA U BOJHBI

basoewtit yposens

1 Jlorapudmuueckum nekpeMeHToM | 1. oOpaTHas TpPOMEXYTKY BpeMEHH, 3a
3aTyxaHuss  HasbIBaeTcsl  (u3Mueckasi | KOTOPBIN aMILIUTY /1A KojeOaHus
BEJIMYHHA ... YMEHBIIAETCS B € pa3

2. TOKa3bpIBawIas, BO CKOJbKO  pa3
aMIUTUTyla KoyieOaHHUs yMEHBIAeTCs 3a
(500 ()

3. TmoKa3bpIBaromias, BO  CKOJIBKO  pa3
HaIpsDKEHWE Ha KOHACHCATOpE B PE30HAHCE
OoJIbIlIe  HANpPsDKEHUs, TMOJABOJUMOIO K

KOHTYPY
4. oOpaTHasi 4MCJly NEPHOJI0B, B Te4yeHHE
KOTOPBIX aMILINTY/AQ KoJIeOaHus

yMeHbIIaeTcs B € pa3
5. IpaBUJILHBIA OTBET HE IPUBECH

2 | Ilox nuknnyeckon (KpyroBoi) 4acToToit | 1. BpeMs OJTHOTO MOJTHOTO KOJIeOaHUs
KoJebaHus cienyeT MOHUMATh ... 2. yucIo KoJiebaHuii B €AMHUILY BPEMEHU

3. BenuuuHy, OOpaTHyI0  HPOMEXYTKY
BPEMEHH, 32 KOTOPBIM aMIUIUTyAa KoieOaHui
YMEHBUIUTCS B € pa3

4. yucyi0 Kos1eOaHni 3a 6.28 cekyH

5. IpaBUJILHBIN OTBET HE MTPUBEJIEH. . .

3 | AMmmryzaa 3aryxatoiero | 1. mepuoay konebaHui

EKTPUYECKOTO KoJIeOaHus | 2. BpEMEHU pelaKcalluu

TEOPETUYECKHU YMEHBIIAECTCS OT | 3. 0ECKOHEYHOCTH

HAa4YaJIbHOTO 3HAa4€HWs J0 Hylasd B | 4. ONpPENEICHHOMY IPOMEXYTKY BpPEMEHH,
TE€YEHHUE BPEMEHH, PABHOTO ... pa3IMYHOMY AJISl Pa3HBIX KOHTYPOB

5. IpaBUJIbHBIN OTBET HE NIPUBEJIEH

4 I[ereMCHTOM 3aTyXaHHs Ha3bIBACTCA 1. IOKa3bIBaromias, BO CKOJIBKO pas

¢u3nyeckas BeIUYUHA ... HalpsDKEHNE Ha KOHJEHCATOPE B PE30HAHCE
Oospllle  HANpPSHKEHHs, TMOABOAMMOTO K
KOHTYpY

2. 06paTHa51 4Jucily nepuoJi0B, B TCYCHUC




KOTOPBIX aMIUIUTY1a YMEHBIIAETCS B € pa3

3. oOpatHas TPOMEXYTKY BpEMEHH, 32
KOTOPBIH aMILTUTYy1a Kosie0aHui
YMEHBIIIACTCS B € pa3

4. moka3piBawIIas, BO CKOJbKO pa3
aMIUTUTYa KoJIeOAaHUsSI YMeHbIaeTcsi 3a
nepuos

5. mokasplBaroIas, BO  CKOJIBKO  pa3
aMIUTUTYya KoJeOaHus YMEHbIIAeTCs 3a OJHY

CEeKyHIY
6. IPaBUIIbHBIN OTBET HE MPUBEJICH

5 | Koaddunuentom 3aTyxaHus | 1. mokasplBalomias, BO  CKOJIbKO  pa3
Ha3bIBaeTCs (U3NYecKasi BEJIUYUHA ... HaNpsDKEHWE Ha KOHJEHCATOpEe B PE30HAHCE
OoJplle  HANpsDKEHUs, TMOJBOJAMMOIO K
KOHTYpY

2. oOpaTHasi 4YHCIly TEPUOJIOB, B TEUYEHUE
KOTOPBIX aMIUIUTy1a Koje0aHus
YMEHbILIaeTCs B € pa3

3. oOpaTtHas NPOMEKYTKY BpeMeHH, 3a
KOTOPbIii aMILINTYya KoJIe0aHus
yMeHbIIaeTcs B € pa3

4. mokasplBarolas, BO  CKOJbKO  pa3
aMIUIMTy/a KojeOaHui yMeHbLIaeTcs 3a
Hepuo.

5. IpaBUJIBLHBINA OTBET HE IPUBEICH

Cpeonuii yposens

1. B BakyyMe pacIpocTpaHseTcs MIocKas dIeKTpOMarHUTHAs BoIHA ¢ o mopsiaka 1010 ¢,
AMIITUTYIa DJIEKTpUYECKOro BekTtopa BoJiHBI En=0,775 B/mM. Ha mytu BomHBI pacmosaraercs
MOTJIOLIAIONIAsl BOJIHY TMOBEPXHOCTh, HMeromias ¢opmy mnoaycepsl paauyca 1=0,632 M,
oOpallleHHass CBOEil BEpLIMHOW B CTOPOHY pachpocTpaHeHus BoJHbL Kakyio sHepruto W
MIOTJIONIAET 3Ta MoBepXHOCTh 3a Bpems 7=1,00 ¢? (1 m/]x)

2. DneKTpOMarHUTHasl BOJIHA, U3JTydaeMmasi 3J€MEHTApHBIM JMIIOJIEeM, PaclpoCTpaHseTcs B
Bakyyme. B BOJHOBOH 30HE Ha Jiyde, IPOBEJCHHOM U3 JUMOJS MEPHEHAUKYISPHO K €ro OCH, B
TOYKe, Haxojsuieiics Ha paccrosHuM 1=1,00 M OT [AWIONSA, aMIUIMTyJa HampsKEHHOCTU
anekrpudyeckoro mnois En=1,00 mB/M. Bpruucauts momuocts P usnyuenus aumons (T.e.
SHEPrUIo, U3TYYaeMYIO JUIOJIEM B €IMHUILY BpEMEHH 10 BceM HampaieHusm). (11 Br)

3. Haiiti yncno BO3MOXHBIX COOCTBEHHBIX KOJeOaHUM cTON0A BO3/ayXa B TpyOe, 4acTOTHI
KOTOpbIX MeHbIe vo = 1250 T'n. [Inuna tpyOsr 1 = 85 cm. Cxopocts 3Byka v = 340 M/c. Tpyba
OTKpPBITA ¢ 000UX KOHIIOB. (6)

4. Ha nmyrn mimockoil 3ByKOBOM BOJIHBI, PaclpOCTpaHsIOIIEHCs B BO3yXe, HAXOIUTCS LI1ap
pamuyca R = 50 cm. /Inuna 3BykoBoi#l BosHbl A = 20 cM, yactora v = 1700 T'u, ammnutyna
KosiebaHui naBiaeHus B Bo3ayxe (Ap)m = 3,5 Ila. Haiitu cpennuii 3a nepuoj kojnebaHus MOTOK
SHEPruH, Majaromiei Ha noBepxHocTs mapa. (0,01094 Br)

Buvicokuit yposens

1. B ogHopoaHeit cpezie pacnpocTpaHseTcs miIockas ynpyras BojHa Bujaa & = ae™*(ot - kx),
rae a, v, ® u k — mnocrosuusle. Haiitu pasHocts ¢a3 koieGaHMil B TOUKAX, TJI€ aMIUIUTYIbI
CMEIIEHHs YacTHI] CPEbl OTIMYAIOTCS APYr OT apyra Ha N = 1,0%, ecim y = 0,42 M u nnna
BoJHBI A = 50 cm. (0,3 pan)



2. N3oTponHblil TOYEUHBIH HCTOYHMK, 3BYKOBash MOIIHOCTH koTtoporo P = 0,10 Br,
HAXOJUTCS B LIEHTPE KPYIJIOro mojoro muiuHiapa paaumyca R = 1,0 m u Beicotsl h = 2,0 m.
Ilonaras,, 4TO CTEHKH LMJIMHJpA MOJHOCTHIO MOTJIOUIAIOT 3BYK, HAUTH CPEIHUN MOTOK SHEPIHUH,
MaJaroInuid Ha O0KOBYIO ToBepxXHOCTH IumHpa. (0,071 BT)

3. HaiitTu yncio BO3MOKHBIX COOCTBEHHBIX KOJIEOAaHHMH CcTOJI0a BO3AyXa B TPyOE, YacTOTHI
KOTOpBIX MeHbIne vo = 1250 T'n. [{nmuaa TpyOsr 1 = 85 cm. Cxopocts 3Byka v = 340 M/c. Tpyba
3aKphITa C OAHOTO KOHIIA. (6)

4. Ha paccrosinuu r = 100 M OT TOYEUHOT0 U30TPOMHOIO UCTOYHHUKA 3ByKa yacToThl 200 't
ypoBeHb TpoMmkoctd L = 50 nb. Ilopor ciplmMocT Ha 3TOW 4YacTOTE COOTBETCTBYET
MHTeHCHBHOCTH 3ByKa Ip = 0,10 HB1/M% Kosdduiment 3aTyxanus 38ykoBoii Boansl y = 5,0 M.
HaiiTu 3BykoBy0 MOLIHOCTh UCTOYHUKA. (1,4 B)

HNHuTepdepeHnyst CBeTOBBIX BOJH

baszoewtit yposens

1 Kakue YCIIOBUS sBISTIFOTCS | 1. OIMHAKOBBIE aMILITUTY/IBI
HEO00XO0INMBIMU s HaomroneHus | 2. OQMHAKOBBIE YACTOThI
YCTOMYMBOM unTepdepeHnronHoi | 3. OaunakoBbie Ga3bl
KapTUHBI? 4. IlocTosiHHasi pa3HOCTH a3

2 PasnocTh xoma IByX | 90°
UHTEP(DHEPEHITNOHHBIX BOJIH

MOHOXPOMAaTHYECKOTO  CBETa  paBHA
4eTBEPTH JUIMHBI BOJHBI. Onpenenure B
rpajaycax pa3HoOCTh (pa3 KojaeOaHmid.

3 Ha »kpan oOT TO4Y€YHOro HCTOYHHKA, | 5,8 MM
HaxoJIIEerocss OT HEero Ha O4YeHb
OOJIBIIIOM PACCTOSTHUM, MAagaeT CBET C
quHoM  BosiHBL 580 HM. B skpane
MMEIOTCS JIBE€ MapaljiesibHble IIeIN Ha
paccrositnuu 100 MKM OHa OT JIPYrom.
Omnpenenure paccTossHUE MEXAY IBYMs

COCETHUMU M0JIOCaMH
UHTEPPEPEHITMOHHBIX MaKCHUMYM,
Ha0II0JTaeMBbIX Ha JKpaHe,

PACIIOJIOKCHHOM IIApAJUICIIBHO JKpaHy
Ha paCCTOSIHUU 1 M ot Hero.

4 Paccrossune Mexnay asymsa mensMu B | 1 m
ombeiTe FOnra 0,5 mm. llenn ocpemiaroT
MOHOXPOMATHYECKUM CBETOM C JJIMHOM
BOJIHBI 0,6 MKM. Onpenenure
paccTosiHuEe OT ILIEJEH /0 PKpaHa, €CiH
IUpUHA HMHTEPHEPEHIIUMOHHBIX TOJIOC

paBHa 1,2 m
5 YcranoBka anma  HaOmrogeHus  kojer | 1,48
Hrrotona OCBEIIACTCS

MOHOXPOMAaTHYECKUM CBETOM C JUIMHOMU
BOJIHBI 0,6 MKM, TQAAIOIIMM HOPMAJIBHO.
[IpoctpancTBO  MeEXay  JIMH30H U
CTEKJISIHHOW  TUIACTUHKOM  3allOJIHEHO
KUJKOCTBIO, U HAONIOJICHWE BEAeTCS B
MPOXOJSIIEM CcBeTe. Pannmyc KpHUBHU3HBI




muH3bl 4 M. Ompenenute MoKa3areb
MPETOMJICHUS. KUAKOCTH, €CIH PaaAnyc
BTOPOT'0 CBETJIOTO KoJiblia 1,8 Mm.

Cpeonuii yposens

1. Paccrosinne d mexny nByms mensmu B onbiTe FOHra paBHo 1 MM, paccrosiHue | or
mene 10 skpaHa paBHO 3 M. OmnpenenuTh UIMHY BOJHBI A, HCIYCKA€MOW HMCTOYHHUKOM
MOHOXPOMAaTHYECKOTO CBETA, €CIU MIHpUHa b monoc uHTepdepeH Ha SKpaHe paBHa 1,5 MM.
(0,5 Mxm)

2. B onbite FOnTra paccrosiaue d mexay mensmu pasHo 0,8 mm. Ha kakom paccrosiaum 1 ot
IeJIeH CeyeT paclooKUTh IKPaH, YTOObI MIUpUHA b HHTEp(PEPEHIIMOHHOMN MOJIOCHI OKa3aiach
paBHoOi1 2 MM? (2,5 M)

3. Ha »okpane nHaOmomaercs WHTEpPEPEHIIMOHHAs KapTHHA OT JIBYX KOTE€PEHTHBIX
HCTOYHUKOB cBeTa ¢ AnuHOM BoiHbI A=480 HM. Korzna Ha myTu 0IHOTO M3 MyYKOB MMOMECTHIIN
TOHKYIO TUIACTHHKY U3 IUIAaBJIEHOTO KBaplia C TMoKa3arejaem mnpenomiieHus n=1,46, To
MHTEp(EepEeHIIMOHHAsA KapTHHA CMECTHIach Ha m=69 noJsioc. OnpenenuTs TOMMKHY d KBapLeBon
IJIACTUHKH. (72 MKM)

4. VYrnosoit nuametp 3Be3abl berenbreiize (o Opuona) pasen 0,047 yrioBoil ceKyHABI.
Uemy paBeH panyC KOT€PEHTHOCTHU Pxor CBETA, MPUXOISIIET0 Ha 3eMITI0 OT 3Toi 3Be3abI? (2,98
M)

5. Knunosuanas minactunka mupussl a=100,0 MM nMeeT y oaHOro Kpas Toamuny b1=0,358

MM, a y apyroro bx=0,381 mm. Ilokazatens npenomnenus miactuaku n=1,50. [lox yrmom 9=30°
K HOpMaJIi Ha TUIACTUHKY MaJlaeT My4oK MapajuleNbHbIX JTydeld. [lJInHa BOJIHBI a/1al01ero CBeTa
A=655 uM (kpacHbrit 11BeT). OnpenenuTs MUupuHY AX HHTEPPEPEHITMOHHBIX MOJIOC (M3MEPEHHYIO
B TUIOCKOCTH TUIACTUHKH), HAOJIIOAAEMBIX B OTPaXEHHOM CBETe, JJIs Cilydas, KOTJa CTeHeHb
MoOHOXpoMaTu4dHOCTH cBeTa A/AA paBHa 5000. (1 Mm)

Buicoxuii yposens

1. Paccrostnus ot 6unpusmel @penens A0 y3KOH 1IeI U SKpaHa paBHbI COOTBETCTBEHHO a =
25 cm u b = 100 cm. bunpusma crexisiHHas ¢ npeaomisiomuM yrioM 0 = 20'. Haittu mmmny
BOJIHBI CBETA, €CITM IIMPUHA UHTEP()EPEHITMOHHOM 1MoJI0Cchl Ha dKkpaHe Ax = 0,55 mm. (0,6 MKM)

2. [Inockast MOHOXpoMmaTHuyecKasi CBETOBas BOJHA IaJaeT HOPMaJbHO Ha Auadparmy c
IBYMsI Y3KUMU ILIEISIMHU, OTCTOSIIIUMU JPYT OT Apyra Ha pacctosiHue d = 2,5 mM. Ha skpane,
pacnonoxkeHHoM 3a auadparmoit Ha 1 = 100 cM, oOpasyercs cuctema UHTEp(EpPEHIIMOHHBIX
nojoc. Ha kakoe paccTrosiHue U B KaKyt0 CTOPOHY CMECTATCS 3TH IMOJIOCHI, €CIU OAHY U3 Iesiei
MEPEKPBITh CTEKIIIHHON TUIaCTUHKOM TommuHbel h = 10 MkM? (2 MM U CMECTUTCS B CTOPOHY
IIEJIA CO CTEKIISTHHOW TTACTUHKOM )

3. HaiitTu MuHUManbHYIO TOJLIMHY IUIEHKM C IOKa3zareineM mnpenomiienus 1,33, npu
KOTOpOM cBeT ¢ UIMHOW BOJHBI 0,64 MKM HCHBITBIBAET MAaKCUMaJIbHOE OTPa)KE€HUE, & CBET C
oM BosHBI 0,40 MKM He OTpaxaeTcst COBceM. YToa majeHus ceeta paseH 30°. (0,65 Mxm)

4. [Inocko-BeINyKJIas CTEKIISIHHAS JIMH3a C paauycoM KpuBHu3Hbl R = 40 cMm conpukacaercs
BBIITYKJION MOBEPXHOCTHIO CO CTEKISTHHOM MIacTUHKOM. IIpu 3TOM B OTpa)k€HHOM CBETE paanyc
HEKOTOpOTo KoJblia r = 2,5 MM. Habmroiast 3a TaHHBIM KOJIBIIOM, JIMH3Y OCTOPOKHO OTOABUHYIIH
ot mactuHk Ha Ah = 5,0 Mmxm. Kakum cran paguyc storo konbua? (1,5 mm)

5. Ha Bepmmze cheprueckoil MOBEPXHOCTHU MIOCKO-BBIMYKIONW CTEKISSHHOM TMH3BI HMEETCS
conUTM(OBAHHBIN TIOCKUN ydacToK pamuyca ro= 3,0 MM, KOTOPHIM OHa COIPHKACAECTCA CO
CTEKJISIHHOM IUTACTUHKOM. Paninyc KpuBHU3HBI BBITYKIJION OBEPXHOCTH JIMH3BI R = 150 cM. Haiitu
paanyc IIECTOrO CBETIIOTO KOJbIIAa MPY HAOIOIEHUU B OTPAKEHHOM CBETE C JUIMHOM BOJIHBI A =
655 um. (3,795 mm)



JAupakuus CBeTOBBIX BOJH

basoeviit yposens

1 | Ilpu OCBEILIEHUU ToueuHbIM | 1. pa3menaercs cBeT/10€ NSATHO
MOHOXPOMAaTH4YECKMM CBETOM KpYIJIOro | 2. pa3MeIlaeTcss TEMHOE MSATHO

OTBEPCTUSL OYEHb MAaJOr0 paanyca Ha | 3. MpH NMOCTENeHHOM YBeJHYeHHH paauyca
9KpaHe HaOmomaeTcs IU(PPAKIMOHHAS | OTBEPCTHSI  OCBENIEHHOCTh B  I[€HTpe
KapTUHa. B 1ieHTpe KapTUHBI. .. CHAYajla yBeJM4YMBaeTcs, 3aTeM YObIBaer
NOYTH hi (1 HYJIS, 3aTemM BHOBb
yBeJIM4MBaeTcs u T.[.

4. mpU TIOCTENEHHOM YBEJIMYEHUH pajuyca
OTBEpCTUSl  OCBELIEHHOCTb B LIEHTpE
YBEJIIMYUBAETCS U JJOCTUTAaeT MaKCHUMaJIbHOTO
3HAuYEHUs

2 | Ompenenute paauyc TpeThbed 30HHI | 1,64 MM
®peHensa A ciiydas IUIOCKOW BOJIHBI.
PaccrosiHre OT BOJIHOBO# TOBEPXHOCTH
no Toukn HabOmomenwms 1,5 M. Jlnmaa
BOJIHEI 0,6 MKM.

3 Ha mens mupunont 0,1 mm mamaer | 1 m
HOPMaJIbHO MOHOXPOMAaTHYECKHUU CBET C
JUTHHOM BOJIHBI 0,5 MKM.
JudpakuroHHas KapTHHA HaOIIOAACTCS
Ha JKpaHe, PacIoJIOKEHHOM
napajuieIbHO IETIH. Ompenenure
paccTosiHAe OT IIETW 10 ASKpaHa, €CIH
IIMpUHA IEHTPAIBHOTO MakcuMmyma |
CM.

4 | Ha nuadparmy ¢ KpyribsiM OoTBepcTHeM | 8
muamerpoM d=4 MM mazaeT HOPMAaJbHO
napayieabHbIA My40K JIy4deit
MOHOXpomaTudyeckoro cBera (A=0,5
MKM). Touka HaOMIOIEHUST HAXOJUTCS Ha
OCH OTBEpCTHS Ha paccTosiHUM b=1 M oT
HEro. CkonbKo 30H Openens
YKJIaJIbIBAETCSI B OTBEPCTUN?

5 | AudpakinuonHas pemieTrka COICPKUT | 7
n=200 mwrpuxoB Ha 1 mMM. Ha pemerky
nagaer HOpMAaJIbHO
MOHOXpoMaThudeckuii cBeT (A=0,6 MKM).
MakcuMyM ~ Kakoro  HauOOJIIBIIETO
MOPSIJIKA JJAeT dTa perieTka?

Cpeonuii yposens

1. Ha mudpaxunonnyro pemerky ¢ mnepuogom d=10 MM mox yrnom o=30° mamaet
MOHOXPOMAaTHYECKUH CBeT ¢ JUIMHOM BoiHBI A=600 HM. Ompenenuts yroia ¢ audpaxiuu,
COOTBETCTBYIOIIUI BTOPOMY IIaBHOMY MakcuMymy. (38,3°)

2. JudpakioHHas KapTUHA IOJydeHa C MOMOIIBI0 AU(PAKIIMOHHONW PELIeTKH JUIMHOU
I=1,5 cm u nepuogom d=5 mMxm. Onpenenuts, B CIEKTPE KAaKOr0 HAUMEHBLIETO MOpPAIKa ITOH



KapTHUHBI MOJIy4aTCsl pa3/ielibHbIe N300paKeHUs IBYX CIIEKTPAJIbHBIX JUHUNA C Pa3HOCTHIO JJIHH
BoiH AA=0,1 HM, ecii TUHUM JIeKAT B KpaliHel KpacHOU yacTu criekTpa (A=760 um). (3)

3. Ha rpanp kpucrauia KaMEHHOH cOM NAAaeT NapajuielbHbIA IMYy4OK PEHTI€HOBCKOIO
uznydenus (A=147 nm). Onpenenuts paccTosaue d MexXIy aTOMHBIMHU TUIOCKOCTSIMU KPUCTAJLIA,
ecnu AU(PaKIMOHHBIA MAaKCUMyM BTOPOTO TMOpsAAKa HaONIOMAeTCs, KOT/a M3Iyd4eHUE Maaaet
nox yriom 9=31°30' k moBepxHocTH Kpucrasmia. (1,933 um)

4. KakoBa yi1Ha BOJIHBI A MOHOXPOMAaTHYECKOTO PEHTI€HOBCKOIO M3J1y4EHHUs], [1aJJatoIlero
Ha KPHCTAJT KaJbLUTA, €CIU AU(PPAKIUOHHBIA MAaKCHUMYM NEpBOTO TMOpsIKa HaOIromaeTcs,
KOT/Ia yrojl 3 MEeXIy HanpaBlIeHHEM IaJIaloNIero M3JIydeHUs W TPaHbI0 KpHCTaia paBeH 3°7?
Paccrosinue d Mexay aTOMHBIMHE TUIOCKOCTSIMU KpUCTaJUIa IpUHATH paBHbM 0,3 HM. (31,2 M)

5. TodeuHbIil ICTOYHUK CBETA C JJIMHOM BOJHBI A = (0,50 MKM pacrosioKeH Ha pacCTOSTHUH a
= 100 cm nepexn auadparmoii ¢ KpyriasiM oTBepcTUeM panuyca r = 1,0 mm. Halitu paccrosiaue b
oT nuadparMbl A0 TOYKM HAOMIONEHUsA, UId KOTOpoW uucio 30H DpeHenss B OTBEpCTUU
cocrasinsier k = 3. (2)

Buicoxuii yposens

1. Mexay TOYEYHBIM HCTOYHHUKOM CBETa W DKPAHOM TMOMECTHIIHM auadparMy ¢ KpyrJbIM
OTBEPCTHEM, PAJANYC KOTOPOTO I MOXKHO MEHATH B MPOIECCE OMbITa. PaccTosiHUs OT nuadparmsl
JI0 UICTOYHHUKA U dKpaHa paBHbl @ = 100 cM u b = 125 cM. Onpenenuth ATUHY BOJHBI CBETA, €CITH
MaKCUMyM OCBEIIEHHOCTH B IEHTpe AUGPPAKIIMOHHON KapTUHBI Ha JKpaHEe HaOIOMaeTCs MPHU
r1 = 1,00 MM 1 cregyronuii Mmakcumym npu r2 = 1,29 mm. (597,7 um)

2. [Imockass MOHOXpOMAaTHYEeCKas CBETOBas BOJIHA TM1aJla€T HOPMAJIbHO Ha KpYyrioe
otBepctre. Ha paccrossaum b = 9,0 M 0T Hero HaXoAWTCS dKpaH, re HAOIIOJAIOT HEKOTOPYIO
mudpakIMOHHYIO0 KapTuHy. Jlnamerp orBepctusi ymeHwnmwian B 1 = 3,0 pasa. Haittu HOBOE
paccrosiHue b', Ha KOTOPOM HaJ0 TOMECTUTh dKpaH, YTOObI MOJIYYUTh Ha HEM JU(PAKIUOHHYIO
KapTUHY, TOJI00HYIO TOH, YTO B MPEABIAYIIEM Clydae, HO YMEHBIICHHYIO B 1 pa3. (1 m)

3. ToyeyHblii HMCTOYHUK MOHOXPOMATHUYECKOTO CBETA PACHOJIOXKEH TMepel 30HHOU
IJACTUHKOW Ha paccTtossHid a = 1,5 M ot Hee. M3o00pakeHne HMCTOYHWMKA OOpasyercs Ha
paccrosituuu b = 1,0 M ot mactuaku. Halitu pokycHoe pacctosiHre 30HHOM T1acTUHKH. (0,6 M)
4. Cset ¢ mnuHo# BosHBI A = 0,50 MKM majaeT Ha meiab MUPHHBI b = 10 MKM moJ yriioMm
90 = 30° x ee Hopmayiu. HaiiTu yrioBoe moJioKeHHE TEPBBIX MUHUMYMOB, PACIOJIOKEHHBIX 110
00€ CTOpOHBI IIeHTpaAILHOTO (ppayHrodepoBa Makcumyma. (26°45")

5. Cger, conepkalui JIB€ COeKTpajibHble JUHUU ¢ aiauHamu BojH 600,000 u 600,050 HwMm,
nagaeT HOpMajbHO Ha nudpakiuoHHyro peuieTky mupuubl 10,0 mM. [lox HEKOTOPBHIM yriiom
mudpakiuy 3 3TH JIMHUM OKa3alluCh Ha Mpejene paspenieHus (mo kpureputo Pames). Haiitu 9.
(46,059°)

6. [Ipn mnpoxokIeHWH TMydKa PEHTTeHOBCKUX Jyded ¢ A = 17,8 mnMm depes
MOJIMKPUCTAIITMYECKUI 00pasel] Ha 3KpaHe, PaclooKeHHOM Ha pacctosHuu | = 15 cm ot
oOpa3sia, oOpazyercs cucreMa TUGPaKIUOHHBIX KoJiell. OnpenenuTs painyc CBETJIOrO KOJblla,
COOTBETCTBYIOIIETO BTOPOMY MOPSAKY OTPAKEHUSI OT CUCTEMBI IIOCKOCTEH ¢ MEKIIJIOCKOCTHBIM
paccrosiaueM d = 155 im. (0,035 m)

Hoasipusauus ceera

basoeuvtit yposens

1 Onpenenure  crenedb  nossipuzanuu | 0,8
YaCTUYHO TMOJIIPU3ALIMOHHOTO  CBETa,
€CIM aMIUIMTyJa CBETOBOTO BEKTOpa,
COOTBETCTBYIOIIAS MaKCUMaJIbHOMN
WHTEHCUBHOCTHU CBETa, B 3 pasza OoJible




aMILUIUTYbl, COOTBETCTBYIOLIEH  €ro
MUHUMAaJIbHOW HUHTEHCUBHOCTH.

2 | Onpenenure BO CKOJIBKO pa3 | 9,88
YMEHBIIUTCS MHTCHCUBHOCTh
€CTeCTBEHHOTO  CBETa, IPOIMICIIIErO
gyepe3 /Ba HHUKOJS, TJIABHBIE IIOCKOCTH
KOTOpBIX 0Opaszyror yron B 60° ecnm
KaKIBIi W3 HHUKOJIEH KakK IIOTJIOIIACT,
TaKk U oTpaxkaeT 5% Manaroiero Ha HIUX
CBETA.

3 | [Iydok ectecTBeHHOro cBera najaaer Ha | 1,73
CTEKJISIHHYI0O Tpusmy c¢ yrioMm 30°.
Omnpenenure mnokas3arenab MPEIOMIIECHUS
CTEKJIA, €CII OTPAKEHHBIN JIyY SIBJISETCS
TJI0CKOTOJIIPU30BAHHBIM.

4 | Ilydok cBera, wuAymuid B Bo3ayxe, | 36°
najaeT Ha MOBEPXHOCTh KHUJKOCTU O]
yrioMm  €=54°. Onpenenutb  yromu
MIPENOMIICHUS &' Iy4Ka, €CIu
OTpPa’KEHHBIN IIy40K IIOJTHOCTBIO
MOJISIPU30BaH.

5 | Anamuzatop B k=2 pasa ymenpmiaert | 45°
WHTCHCUBHOCTh CBETa, TPUXOAIIETO K
HeMy OT mnossgpuzaropa. Omnpenenutsb

yroJu 0} MEXy MJI0CKOCTSAMU
MIPOITYCKaHUSs MOJISIpU3aTopa u
aHaM3aTopa. [Torepsamu
WHTEHCUBHOCTH CBETa B aHaJIM3aTOpe
peHeOpeyb.
Cpeonuii yposens
1. Yroa o Mexay IIIOCKOCTSIMU MPOITYCKaHUs MOJIsipu3aTopa U aHanu3aropa paseH 45°. Bo

CKOJIbKO pa3 YMEHBIIUTCA WHTCHCHUBHOCTh CBETA, BBIXOJAIIETO W3 aHAJIM3aTopa, ©CIU YyroJ
yBeau4uTh 10 60°? (B 2 paza)

2. Bo ckonbko pa3 ociabisercs MHTEHCHBHOCTh CBETa, MPOXOJAIIEIO Yepe3 JBa HUKOJIA,
IJIOCKOCTH MPOIYCKaHUS KOTOpPhIX 00pa3zytoT yron o=30°, eciu B KaKIOM H3 HUKOJIEH B
oTaenbHOCTH TepsieTcs 10 % WHTeHCUBHOCTH Tajaromiero Ha Hero csera? (3,29)

3. B yacTHYHO-MIONSPU30BAHHOM CBETE aMILIUTYAA CBETOBOTO BEKTOPA, COOTBETCTBYIOIIAS
MaKCUMaJbHOM HMHTEHCHUBHOCTH CBETa, B n=2 pa3za OoJbllie aMIUIUTYJbl, COOTBETCTBYIOIICH
MHUHHUMAaJIbHOW MHTEHCUBHOCTH. OTpeeNuTh CTeNeHb nojspusanuu P ceera. (1/3)

4. [MnactuHky kBapua TOMIUHONW di=2 MM, BBIPE3aHHYIO MEPHEHAUKYISIPHO OMTUYECKOU
OCH, TIOMECTHJIM MEXAy TMapauleNbHBIMH HUKOJSMH, B pe3ylbTaTeé Yero IJIOCKOCTh
MOJISIPU3allii CBETa MOBepHyJach Ha yroil ¢=>53°. Ompenenuts TONIUHY d2 TIIACTUHKU, TPH
KOTOPOil TaHHBI MOHOXPOMATHUECKUI CBET HE MPOXOAUT Yepe3 aHanu3arop. (3,4 Mm)

5. Ha myTu yacTMYHO-TIONSPU30BAHHOTO CBETa, CTEMEHb MOJsApu3anuud P koToporo paBHa
0,6, mocTaBuWIM aHAJIU3aTOp TaK, YTO MHTEHCHBHOCTH CBETA, MPOIIEANIEr0 4epe3 Hero, craia
MakCUManbHOW. B0 CKONMBKO pa3 yMEHBIIUTCS WHTEHCUBHOCTh CBETA, €CIH IUIOCKOCTh
MIPOMYCKaHMs aHAIU3aTOpa MOBEPHYTh Ha yroua 0=30°7 (1,23)

Buvicokuit yposens



1. JIMHEHO MOJSAPU30BaHHBIA CBETOBOW IMYyYOK MAJAcT HA MOJSAPU3ATOP, BPALIAIOIIUNCA
BOKPYT OCH IIy4Ka C YIJOBOH cKopocThio ® = 21 pang/c. HaiiTm cBeTOBYIO 3HEpruio,
MPOXOISAIIYI0 Yepe3 MOJIIPU3aToOp 3a OJAUH 000pOT, €CIM MOTOK SHEPrHy B MAJAIOUIEM ITydKe
Do =4,0 mBr. (0,6 MIx)

2. [lydyox ecTecTBEHHOro cBeTa MajaeT Ha cucTeMy U3 N = 6 HHKOJEH, IIOCKOCTb
MIPOIYCKaHMsI Ka)KJO0TO0 W3 KOTOPBIX MOBEpHyTa Ha yroil @ = 30° OTHOCHUTENIBHO IJIOCKOCTH
MIPOIyCKaHUsl Ipeablaylero Hukojs. Kakas yacThb CBETOBOIO IMOTOKAa MPOXOJUT YEpe3 3Ty
cucremy? (0,12)

3. Crenenp noJsipu3aliy YaCTUYHO MoJjsipu3oBaHHoro ceera P = 0,25. Hailitu oTtHOLIEeHHE
MHTEHCUBHOCTHU MOJIIPU30BAaHHON COCTABJISIOLIEH 3TOr0 CBETa K MHTEHCUBHOCTU €CTECTBEHHOU
coctagJstomei. (0,333)

4. Ha nytu yacTH4HO MOJISPU30BAHHOTO My4YKa MOMECTUIIM HUKOJIb. [Ipu moBopoTe HUKOJISA
Ha yrol ¢ = 60° u3 MOJIOKEHHUS, COOTBETCTBYIOUIETO MaKCUMyMY IpPOINYCKAaHHS CBETa,
MHTEHCUBHOCTD MPOLIEAIIEro cBeTa yMeHblmiach B 1 = 3,0 pasa. Haiitu crenens nosispuszanuu
nagaromiero cgera. (0,8)

5. Ha mnosepxHocth Boasl moj yrioMm bprocrepa majmaeT mydok IUIOCKOMOJSPU30BAHHOTO
cBeta. [lmockocTe KoJieOaHMI CBETOBOIO BEKTOPA COCTABISAET Yroia ¢ = 45° ¢ IUIOCKOCTHIO
naneHus. Halitu ko pumuent orpaxenus. (0,039)

B3anmoaeiicTBHe 3JIEKTPOMATHUTHBIX BOJIH ¢ BelIeCTBOM

KBas3oewtii yposens

1 I[Ipu mpoxoxkaenun B  HekoTopom | 1/8
BelIecTBe MyTH | ”HTEHCUBHOCTH cBeTa |
yYMEHBIIIAeTCS B JiBa paza. Bo CKOJIbKO
pa3 yMeHbIIMTCS | TpHU MPOXOXKICHUH
ytH 31?

2 | Bo ckoibkO pa3  HMHTEHCHBHOCTH | 3,254
MOJICKYJISIPHOTO ~ PAcCesiHUS ~ CHHETO
ceera (A=460 HM)  TPEBOCXOAUT
WHTCHCUBHOCTh  PACCEsSHUS KPAacCHOTO
ceera (A=650 HM™M)?

3 Haiitu  koHueHrtpamuioo  cBoboaubixX | 2,4 103 M3
AJIEKTPOHOB  HMOHOC(EpPHI, €Cau IS
paanoBoJiH ¢ yactotoi v = 100 MI'1y ee
nokasatess npesnomiieHus n = 0,90.

Cpeonuii yposens

1. B 3eMHBIX yCHOBHSX JJIMHA BOJIHBI UCIIYCKa€MOM aTOMAapHbIM BOJOPOJIOM CHEKTPATIBHOM
muaun Hg paBHa A=656 uMm. [lpu u3MepeHHH ATWUHBI BOJHBI 3TOW JHHUH B HW3Iy4EHHH,
MPUXOAAIIEM OT JUaMETPaTbHO TPOTHUBOMOJOXKHBIX KpaeB COJHEYHOTO JIMCKa, ObLIO
oOHapyxeHo paznuuue, coctaBistomee AA=0,0088 uM. Bocmonb3oBaBmKCh STUMH JTaHHBIMU,
HaiTi nepuon T oOparenus ConHIIa BOKPYT €ro ocu. (25 cyTok)

2. Brecmnit 6071b1110# BKJIaJ B pa3BUTHE ONTHUKM M3BECTHBIA aMepuKaHCKui ¢usuk Pobept
Byna ouens mr00uiI myTKy U po3sirphiil. C ero UMeHeM CBsSI3aHO MHOTO JiereH . CoriacHO OJTHOM
13 HUX Byn omHaxnbl, yrpaBisisi aBTOMOOUIIEM, Mpoexan Ha KpacHbIM cBeT. OcTaHOBUBIIEMY
ero monuieiickomy Byn oOBsCHUI CBOM MPOCTYNMOK TeM, uTo BcieacTBue 3 dekra Homnepa
KpacHBI CBET eMy MoKazajics 3eneHbIM. [lonwielickuii Toxe mrobun mryTky. [losTomy oH
COTJIacHJICS TPUHATH Bepcuio Byna, omHako omrtpadoBan €ro 3a MPeBBINIEHHE CKOPOCTH.



Tpebyercst HATH CKOPOCTH ABTOMOOWIIS V, IPU KOTOPOI KpPaCHBIH CBET C JUIMHOM BOJIHBI 690 HM
ObLI Obl BOCIIPHHAT BOAUTENEM KaK 3eJIeHbli ¢ quuHoi BomHsl 530 um. (7,7 107 m/c)

3. Kocmuueckuit kopabip ymansercs ot 3emin co ckopoctbio v=10 km/c. YacroTa
Vo DJIEKTPOMArHUTHBIX BOJH, M3Jy4aeMbIX aHTEHHOW Kopabis, paBHa 30 MI'm. Ompenenuth
JOTUIEPOBCKOE cMelleHne Av 4aCTOThl, BOCHPUHUMAEMOM MPUEMHUKOM. (MeHbIIe Ha 1 k')

Buicoxuii yposens

1. Wwmes B BUY, 4TO JJIs1 JOCTATOYHO KECTKUX PEHTTEHOBCKHX JIy4el JIEKTPOHBI BEIIECTBA
MOJKHO CYHTATh CBOOOJHBIMH, OTPEACIHTh, Ha CKOJIBKO OTIMYACTCS OT €AWHUIIBI IOKA3aTeib
npesoMiieHus rpadura i peHTT€HOBCKUX JIyuel ¢ JUIMHOM BOJHBI B Bakyyme A = 50 nM. (-8
107)

2. [Ipn xakoif mpeaenbHOM CKOpOCTH V (B JOJSX CKOPOCTH CBETA) HMCTOYHUKA MOYKHO
BMECTO penaTUBUCTCKON Gopmynbl v=vo*sqrt((1-B)/(1+P)) g apdexra Jomnepa noap3oBarbes
NpUOIMKEHHBIM BBIpaXeHHEeM V~vo(1-f), ecnu MorpenrHoCTh B OMpPENEeNICHMH YacTOTHl He
noiixHa npesimath 1 %7? (0,14c¢)

3. [Ipu m3ydeHun crieKTpa U3TydeHHs] HEKOTOPOW TYMaHHOCTH JIMHUS U3TYYEHUsS BOJIOPOIa
(Ae=656,3 HM) okazaymach cMmemieHHOW Ha AA=2,5 HM B 001acTh ¢ OOJBIIEH TMHOW BOJIHBI
(kpacHoe cmemienue). HailTu ckopocTh Vv JIBMXKEHUS TYMaHHOCTH OTHOCHUTENBHO 3eMIId U
yKa3aTh, ylaIgeTcs OHa OT 3eMIIM MM MPHONIIKaeTcs K Hell. (yaansercs co ckopocTsio 1,14 10°
M/C)

4. PacckasbiBaroT, yTo u3BecTHBIN (puzuk Pobept By, npoexaB oaHa)capl Ha aBTOMAIIMHE
Ha KpacHbIi cBeT cBerodopa, ObUl OCTaHOBJIEH OmtocTuTeneM rmnopsanka. Pobept Byn,
cociaBmmch Ha 3¢dekt Jlomiepa, yBepsi, YTO OH €Xall JIOCTaTOYHO OBICTPO M KPACHBIA CBET
cBeTo(opa A1 HEr0 U3MEHWICS Ha 3eleHblil. OLeHUTh CKOPOCTh V, ¢ KOTOPOM T0KHA Obl1a Obl
JIBUTATHCS aBTOMAIIIMHA, YTOOBI KpacHbIM curHal cBetodopa (A1=650 HM) BoCIpUHHMAJICS KaK
3enenslii (A\2=550 um). (5 107 m/c)

KBanrtoBrble cBoiicTBa cBeTa

Bas3oeutii yposens

1 Or KakuxX  MapaMeTpoB  3aBUCHUT | 1. OT 4acCTOTHI OOTyYaIOIEero CBETa
BEJIMYMHA TOKA HACHIIIICHUSA? 2. 0T MOIIHOCTH 00J1y4aeMOro cBeTa

3. OT CKOPOCTH BBUICTAIOIINX AIEKTPOHOB
. OT CBOMCTB BelecTBa (porokaroaa

2 | OT xakux MapaMeTpoB 3aBHCHUT paboTa
BbIXO1a TIpH hoTOdDPekTe?

. OT YaCTOTHI 00Ty4aIOIIero CBeTa

. OT MOIIIHOCTH 00JTy4aeMOro CBETa

. OT CKOPOCTH BBUICTAIOIIUX JIECKTPOHOB
4. ot cBOMCTB BemecTBa GoTokaToaa

W N~

3 | Ckonbko (h)OTOHOB M3JIydeHHUs ¢ IMHOM | 26 10
BOoJIHBI 520 HM B Bakyyme OyIyT MMETh
sHepruto 1 mJx?

4 | Ilydok onexTpoHOB, mponas uepes | 13,3 km/c
Y3KYI0 II€Jb, CO3JaeT TaKyl XKe
TUPPaKIMOHHYIO  KapTHHY, KaKk U
MOHOXpPOMATHYECKOE  M3IyYeHUEe  C
JUIMHOM BOsHBI 55 HM. KakoBa ckopocTh
JJIEKTPOHOB?

5 Jlo xakoro MakcuMalibHOTO TIOTeHIMana | 4,5 B
3apSAUTCA YAAJIEHHBIA OT APYIUX Tell
MEJHBIA IApUK TpPH OOIYYEHUU €ro




ANIEKTPOMArHUTHBIM ~ M3JYYCHHUEM  C
JUIMHOU BOJIHEL A = 140 uam?

Cpeonuii yposens

1. Nmeercs nBa aOCOJMIOTHO YEPHBIX HCTOYHMKA TEIUIOBOTO HM3IIydeHHs. Temmeparypa
onHoro u3 Hux T1= 2500 K. Haiitu temneparypy Apyroro MCTOYHHKA, €CIM JUIMHA BOJIHBI,
OTBeUaronas MAaKCHMYMY €0 HCITYCKaTeJIbHOH criocoOHocTH, Ha AL = 0,50 MKM GO0JIbIIIE JUTHHBI
BOJIHBI, COOTBETCTBYIOILIEH MaKCUMyMY HCIYCKAaTE€JIbHON CIOCOOHOCTH IEPBOrO0 HCTOYHHKA.
(1,75 kK)

2. DHepreTuyeckas CBETUMOCTh aOCOIIOTHO uepHOro tena M, = 3,0 Br/cm?. Omnpenenuts
JUTMHY BOJIHBI, OTBEYAIOLIYI0 MAaKCMMyMy MCITYCKaTelbHON crocobHocTH 3Toro Tena. (3,4 10°
M)

3. Mennbiii mapuk quamerpa d = 1,2 cM nmomecTunn B OTKayaHHBIA COCYJ, TeMIEparypa
CTEHOK KOTOpOTO MOJJIepKHUBaeTcs Onu3kol k aOcosoTHOMY Hyito. HauanbHast TemmepaTypa
mapuka To = 300 K. Cuurast moBepXHOCTh IIapuka aOCOJIOTHO YEPHOM, HANTH, Yyepe3 CKOJIBKO
BpEMEHH €ro TeMIeparypa ymMeHbmurcs B 1 = 2,0 paza. (3 u)

4. Haiitu ¢ momomisto dopmynsl [lnanka MOMIHOCTh W3ITYYCHHS €IUHHIIBI TTOBEPXHOCTH
a0COJIFOTHO YEPHOTO TeJia, MPUXOIAIIETOCs Ha Y3KUH HHTEpBaN JIMH BoJH AL = 1,0 HM BOIM3HM
MaKCUMyMa CIEKTpaJIbHOM IJIOTHOCTH W3My4yeHus, mpu Temneparype teina T = 3000 K. (3,12
kB1/M%)

5. ®otoH ¢ sHeprueit ho = 250 k3B paccesics noa yrinom 3 = 120° Ha nepBoHaYaIbHO
MOKOMBIIEMCS CBOOOTHOM 3jeKTpoHe. ONpenennTs dHEpPruio paccessHHoro ¢ortona. (2,31 10714

JIx)
Buicoxuii yposens

1. TodeuHbIil U30TPOIHBIA UCTOYHHMK HCITYCKaeT cBeT ¢ A = 589 Hm. CBeToBask MOIIHOCTH
ucrounuka P = 10 Br. Haliti paccTtosiHMEe OT UICTOYHUKA O TOYKH, TI€ CPEIHSS] KOHIIEHTPALU
dortoros n =100 cm>. (8,87 m)

2. Jlazep uznyunis1 B umItyJibce JUIUTeabHOCThIO T = 0,13 Mc my4ok cBeta ¢ sHeprueit E = 10
Jlx. HaiiTu cpeaHee naBieHHE TaKOTO CBETOBOTO HMIIYJbCA, €CIH €ro choKycupoBaTh B
nATHeIIKO auamMerpoM d = 10 MKM Ha MOBEPXHOCTb, MEPHEHIUKYISPHYIO K IYUKY, C
ko3 durmentom orpaxenus p = 0,50. (4,897 MIla)

3. Haiitu temnepaTypy MOJHOCTbIO HOHM30BAHHON BOJIOPOJHOM MJIa3Mbl IUIOTHOCTBIO p =
0,10 r/cM®, pu KOTOPOIl NaBJIeHKE TEMIOBOTO M3IydeHHs PaBHO FA30KUHETHUECKOMY JABICHUIO
yacTtull miasMmel. MiMeTh B BUIy, YTO JaBl€HHE TEIUIOBOIO H3NMy4deHHs p = u/3, rae u —
o0beMHAsi TUIOTHOCTh HSHEPrUM M3IYYEHHS, U YTO MPH BBICOKUX TeMIIepaTypax BellecTBa
MOAYUHSIOTCS YPAaBHEHUIO COCTOSIHUS UAealbHbIX ra3oB. (1,88 107 K)

4. [Ipu yBenuueHUH HaMpsDKEHUs HA PEHTIeHOBCKOW TpyOke B 1M = 1,5 pasza anmmHa BOJHBI
KOPOTKOBOJIHOBOM T'paHMIIbI CILIOLUIHOTO PEHTTEHOBCKOTO CIIEKTpa M3MEHMIach Ha AA = 26 nM.
Haiitu nepBoHauanpHO€ HanpsbkeHue Ha Tpyoke. (16 kB)

5. Haiitu jyinHy BOJIHBI KOPOTKOBOJIHOBOM I'PaHMIIBI CIUIOITHOTO PEHTI€HOBCKOTO CIEKTPA,
€CIIM CKOPOCTh JIEKTPOHOB, MO UIETAIONIUX K aHTUKaTOAy Tpyoku, v = 0,85¢c, rae ¢ — cKopocTh
cBeTta. (2,8 M)

6. [Ipu moouepenHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOTO METajljla CBETOM C JUIMHAMH
BoMH A1 = 0,35 MkM u A1 = 0,54 MKkM OOHapyXWJId, YTO COOTBETCTBYIOLHME MaKCHUMallbHbIE
CKOPOCTH (DOTOANIEKTPOHOB OTIMYAIOTCS IPYT OT Apyra B 1 = 2,0 pa3a. Haiitu paboTy BbIxoza ¢
MOBEpXHOCTH 3TOro Merania. (1,88 aB)
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BOHPOCLI K 3K3aMEHY

VYpaBuenust MakcBesia v 3JIEKTPOMarHUTHBIE BOJTHBI.

[Tepexon OT BOJIHOBOM ONTHUKHU K T€OMETPUUYECKON. Y paBHEHHUE SMKOHAJIA.
3akoHbl reomerpuueckoit ontuku. [Ipunnun depma.

LentpupoBanHbie onTuyeckue cuctemsl. [loctpoenue n3o0pakeHuii B IMH3aX.
DOTOMETPUYECKUE TTOHATUS U SUHUIIBI.

[Tonsarue korepenTHocTU. [IpocTpancTBeHHAs M BpeMEHHAs! KOT€PEHTHOCTbD.
SAnenne narepdepeniuu. Kiraccnueckre nHTEpEpEHIIMOHHBIE OIIBITHI.
WNuTepdepeHims B TOHKUX TUICHKAX.

MHorosryueBast HHTEpPEepEHITHSI.

. Judpaxuus. 3ousr OpeHens.

. Judpaxuus Openenst u @paynrodepa.

. AndpakironHas peuerka.

. Andpakius peHTreHOBCKUX JIy4del.

. [IpuHIIMIBI cO31aHus ToJ0rpaduIecKux N300pakeHU .

. llonspuzanus ceera. [lnockast, symmnTadeckas mojspusaius. 3akoH Maroca.
. Honsipuzanus npu oTpaKE€HUH U MPETOMIIEHUU Ha IPaHULIE IPO3PAYHbIX JUIIEKTPUKOB.

®opmynsl Openens.

SIBnenue nBoitHOrO JMydenpenomieHus. UutepdepeHius noaspru3oBaHHbIX Tydeil.
HckyccTBeHHOE IBOIHOE JTydenpenoMiIeHne: Mexannueckas aedopmarus, spdexr

Keppa.

Bpamenue mnockoctu nonspuzanuu. Iddext Dapanest.

Hucnepcus cBeTa. DneMeHTapHasi TEOPUS TUCTIEPCUH.

[Tornomenue u paccesHue ceera. 3akoH byrepa. 3akon Panes.

Oddext Jomnepa ist SIEKTPOMArHUTHBIX BOJIH.

3aKOHBI TETJIOBOTO M3ITyYEHHs] KOHIEHCUPOBAHHBIX CPE].

Teopus temoBoro uznydenusi. Dopmyna Panes-xunca. ®opmyna [1nanka.
dotordpdext. 3akonsl PoTorddekra.

Oddexr Komnrona.

Nmmynsc GOTOHOB U 1aBJICHHE CBETA.

YPOBHHU SHEPTUM B aTOME, IEPEXObI, MOTJIONIEHUE U UCITyCKaHue (POTOHOB.
Oob1iee ycTpoKCTBO U MPUHIUIBI PAOOTHI JIa3€pPOB.

Henunelinpie ontrudeckue 3G GeKTo



HpI/IMepr IK3aMeHAIMOHHBIX 3adaHUi

Ne
n/n

PopMyIMpOBKa BOIIPOCa

BapuaHnTbl 0TBETOB

1

Ilog umknmyeckoil (KpyroBoi) YacToTON
Kose0aHUs ClIeyeT IOHUMATD ...

1. Bpemsi OJTHOTO MOJTHOTO KOJICOaHMS
2. 4ucno KoJiebaHUW B EAUHUILY
BpPEMEHU

3. BenMuuHY, 0OOpaTHYIO MPOMEKYTKY
BPEMEHHU, 3a KOTOPBIH aMIUIHTyna
KoJ1e0aHU YMEHBIIUTCS B € pa3

4. yncio kosedanuii 3a 6.28 cexyHnn
5. IPaBUJIbHBIN OTBET HE IPUBEJIEH. ..

Ha OKpaH oT TOYCYHOI'O HCTOYHHKA,
HaXOJAIIETOCST OT HEro Ha OYEeHb OOJIBIIOM
pacCTOsIHUM, TagaeT CBET C JUIMHOW BOJHBI
580 wmM. B oakpaHe wuMerOTCA  JBE
napajuiefibHble Ieau Ha paccrosHuu 100
MKM oJHa oT jpyroil.  Ompenenure
PacCTOAHUC MCKIY JABYMs COCCIHUMHU
M0JIOCAaMH MHTEP(PEPEHIIMOHHBIX MaKCHMYM,
HaOJIOTaeMBIX Ha JKpaHe, PacIHOJIOKECHHOM
napajieIbHO dKpaHy Ha paccTOSHUHM | M OT
HETO.

5,8 Mm

VYcranoBka it HaOmroaeHus koJier; Herorona
OCBEIIACTCS MOHOXPOMATHYECKHM CBETOM C
mmmHOM  BoiHBI 0,6 MKM, ITaJaroniaM
HOpMaJibHO. [IpocTpaHCcTBO MEXIy JIMH30U U
CTEKIITHHOM IUTACTHHKOM 3aII0JTHEHO
JKUAKOCTBIO, MW HaOJIoAcHHWE BeNeTcsi B
MPOXOJAIIEM CBeTe. Pamuyc KpHUBU3HBI
gqua3bl 4 M. Omnpexaenutre  Mokasaresb
MPETOMIICHUS  JKUJKOCTH, €CIIH  pajuyc
BTOPOT'O CBETJIOTO KoJiblia 1,8 MM.

1,48

Ha menp wmmpunoir 0,1 MM mamaer
HOPMaJIbHO MOHOXPOMATHYECKHH CBET C
mmHoW BonHBL 0,5 MiM. [[udpakumonHas
KapTUHA HaOJII0JaeTcst Ha JKpaHe,
PacIoyI0KEHHOM rapajuieIbHO IIEJIH.
Onpenenure paccTosIHUE OT IIEJIH A0 dKpaHa,
€ClId IIUMPHHA ILEHTPAIBHOTO MakcumyMma 1
CM.

Im

Ha nwmadparmy c KpyriabiM OTBEpCTHEM
maMerpoM d=4 MM magaeT HOPMaJIbHO
rapajuieIbHbIN IIy40K Iyden
MOHOXpoMaTH4eckoro cBeta (A=0,5 Mkm).
Touka HaOmOJEHHUS HAXOIUTCS HA OCH
OTBEpPCTUsl Ha paccTosiHUM b=1 M 0T Hero.
Ckonbko 30H @DpeHens YKIaabIBaeTCs B
OTBEPCTUU?

Hudpaxiuonnas pemerka coaepxkutr n=200
mrpuxoB Ha 1 mm. Ha pemerky namaer
HOpMaJIbHO MOHOXpoMaTHueckuii cset (A=0,6
MKM). MakcUMyM Kakoro HauOOJIbILIEro




MOPsIJIKA JAEeT 3Ta penieTka’?

Ornpenenure CTENEHb MOJISPU3ALNUNA YACTUIHO
MOJISIPU3ALMOHHOTO CBETA, €CIU aMILIUTY/a
CBETOBOTO  BEKTOpa,  COOTBETCTBYHOIIAS
MaKCUMaJbHOM HWHTEHCHUBHOCTU CBETa, B 3
pa3a 0oJIbIle aMILTUTYbI, COOTBETCTBYIOMICH
€ro MUHMMaJIbHOW WHTEHCHUBHOCTH.

0,8

Onpenenure BO CKOJBKO pa3 YMEHBIIUTCA
WHTEHCUBHOCTH €CTECTBEHHOTO CBETa,
MPOIIEIIEr0 4Yepe3 JBa HUKOJS, TJIaBHBIC
IJIOCKOCTH KOTOPBIX 0Opasyror yroia B 60°,
€CIIM KaXXObI M3 HHUKOJIEH KakK IMOTJIOIIACT,
Tak U OTpaxkaeT 5% Majgaromero Ha HUX
CBETA.

9,88

Bo CKOJIBKO pa3 WHTEHCUBHOCTh
MOJIEKYJISIPHOTO ~paccessHusl CHHEro CBeTa
(A=460 ©uM) TPEBOCXOIUT HWHTEHCHUBHOCTH
paccestHus KpacHoro cBeta (A=650 um)?

3,254

10

[Tyqox »7€KTpOHOB, TPOWAS Yepe3 Y3KYIO
iesib, CO3JaeT TaKyl Xe IU(PaKIUOHHYIO
KapTUHY, Kak ¥  MOHOXpPOMAaTH4YecKOoe
M3JIy4eHHe ¢ JUIMHOW BoJHBI 55 HM. KakoBa
CKOPOCTb 3JIEKTPOHOB?

13,3 km/c
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IIpuioxenne 2

Tunosbie KOHTPOJIbHbIE BONPOCHI J1JIs1 IPOMEKYTOYHOM aTTecTaluu
VYpaBHeHus MakcBesuia U 2JIEKTPOMAarHuTHBIE BOJIHBI.
[Tepexon OT BOJIHOBOM ONTHUKHU K TEOMETPUUYECKON. Y paBHEHHUE SMKOHAJIA.
3akoHbl reomerpuueckoit ontuku. [Ipunnun depma.
LlenTpupoBaHHBIC ONITUYECKUE CHCTEMEBI. [locTpoeHNe H300paskeHUH B JIMH3AX.
DOTOMETPUYECKHUE TTOHATHS U €AUHULIBI.
[Tonsitue korepeHntHocTH. [IpocTpaHCTBEHHAs M BPEMEHHAs! KOT€PEHTHOCTD.
SAnenne natepdepeniuu. Kiraccuueckre nHTEpEpEHIIMOHHBIE OIIBITHI.
WNuTtepdepeHims B TOHKUX TUICHKAX.
MuorosyueBast HHTEp(epeHIHs.

. Judpaxuus. 3ousr OpeHens.

. Audpaxuus Openens u @paynrodepa.

. AndpakuronHas peueTka.

. Anudpakuust peHTT€HOBCKUX JIy4yeH.

. [IpuHIMIBI co31aHus rojorpaduyecKux n300pakeHui.

. [Tonspuzanus ceeta. [1nockad, smmnTryeckas noisipusanusa. 3akoH Maitoca.

. Honsipuzanus npyu OTpaKEHUU U MPEIIOMIIEHUN Ha FPAHULIE TPO3PAUYHBIX JUAIEKTPUKOB.

®opmynsl Openens.

SIBnenue nBoitHOrO NMydenpenomieHus. UutepdepeHius noaspu3oBaHHbIX Tydei.
HckyccTBeHHOE IBOMHOE JTydenpenoMieHue: Mexanudeckas aedopmarust, agdext Keppa.
Bpamenue nnockoctu nosspuzanun. Dhdext Dapases.

Jucnepcus cBeTa. DaeMeHTapHasi TEOPUS TUCTIEPCUH.

. [Tornomnienue u paccesinue ceeta. 3akoH byrepa. 3akon Panes.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Dddext Jomepa st SIEKTPOMArHUTHBIX BOJIH.

3aKOHBI TETJIOBOTO U3JIy4eHHUS! KOHACHCHPOBAHHBIX CPE/I.

Teopus TemoBoro uznydenusi. opmyna Panes-xunca. ®opmyna [1nanka.
dotorddext. 3akoHbl PpoTodPdekTa.

Oddexr Komnrona.

Nmitynbc GOTOHOB U IaBJICHHE CBETA.

YPOBHHU SHEPTUM B aTOME, IEPEXOIbI, MOTJIOMIEHHE U UCITyCKaHne (POTOHOB.
O01ee ycTpoHWCTBO U MPUHIUIBI PAOOTHI JIa3€POB.

Henuneiinbie ontuueckue 3P pexTh



TunoBbie KOHTPOJBbHBIC 3aIaHUSA NJIH HpOMe)l(yTO'{HOﬁ arrecranumn

@opMyJIHpOBKa BOIIPOCa

BapuanTbl 0TBETOB

Ilog uwmknmyeckoil (KpyroBoi) YacToTOM
KOJICOAHUSI CIIeAYeT IIOHUMATh ...

1. Bpemsi OJTHOTO MOJTHOTO KOJICOaHMS

2. yncio KosiebaHuil B €MHUILY BPEMEHHU

3. BenuuMHY, OOpaTHYI0 MPOMEXKYTKY
BPEMEHH, 3a  KOTOpPBIH  aMIUIUTyAa
K0J1e0aHUN YMEHBIIUTCS B € pa3

4. yncio Kosedanuii 3a 6.28 cexynn

5. IpaBUJIbHBIN OTBET HE IPUBEJIEH. ..

Ha OKpaH oT TOYCYHOI'O HCTOYHHKA,
HAXOJSIETOCST OT HEro Ha OYEeHb OOJIBIIOM
pacCTOSIHUM, TaJaeT CBET C JUIMHOW BOJHBI
580 wmM. B okpaHe wumeroTcsS  JIBE
napajulefibHble Iead Ha paccrosHuu 100
MKM oaHa oT gpyroil.  Ompenenure
pacCToAHUC MCXKIY ABYMA COCCIHUMU
M0JIOCAaMH MHTEP(PEPEHIIMOHHBIX MaKCUMYM,
HaOJIOTaeMBIX Ha JKpaHe, PacIOJIOKECHHOM
napajuieIbHO dKpaHy Ha paccTOSHUHM | M OT
HETO.

5,8 MM

VYcranoska it HaOmroaeHus koJjier; HeroroHa
OCBEIIACTCS MOHOXPOMAaTHYECKHM CBETOM C
mmmHOM  BoaHBI 0,6 MKM, IIaJaroniuM
HopMaJibHO. [IpocTpaHCcTBO MEXIy JIMH30U U
CTEKIITHHOM IUTACTHHKOM 3aII0JTHEHO
JKMIKOCTBIO, MW HaOJIIOAEHHWE BEIETCI B
MPOXOJAIIEM CBeTe. Pamuyc KpHUBU3HBI
qua3el 4 M.  Omnpeaenute MokaszaTelb
MPETOMIICHUS  JKUJKOCTH, €CJIIH  pajuyc
BTOPOT'O CBETJIOTO KoJiblia 1,8 MM.

1,48

Ha menp wmwmpunoidi 0,1 MM mamaer
HOPMQJIbHO MOHOXPOMATHYECKHH CBET C
mmHOW BoiHBL 0,5 MiM. [(udpakumonHas
KapTUHA HaOJII0JaeTcst Ha JKpaHe,
PacIoI0KEHHOM napajuieIbHO IIEJIH.
Onpenenure pacCTOSIHUE OT IIEJIH JIO IKpaHa,
€ClI IIUPHHA LEHTPAIbHOTO MakcumyMma 1
CM.

Ha pgmapparmy c¢ KpymiibIM OTBEpPCTHEM
auamerpoM d=4 MM magaeT HOPMaJIbHO
rapajuieJIbHbIN IIy40K nyden
MOHOXpoMaTHueckoro cpera (A=0,5 Mxm).
Touka HaOmOAECHUS HAXOOUTCA HaA OCH
OTBEPCTUSl Ha paccTOsiHUM b=1 M OT Hero.
Ckonpko 30H DpeHens yKIaablBaeTCs B
OTBEPCTUH?

Hudpaxiuonnas pemerka coaepxkutr n=200
mrpuxoB Ha 1 mm. Ha pemerky mnamaer
HOpPMaJIbHO MOHOXpoMaTHueckuii cset (A=0,6
MKM). MakcUMyM Kakoro HauOOJbIIEro
NOpsiJIKa TaeT 3Ta pereTka?




Ornpeenure CTENeHb MOJISPU3ALNNA YACTUIHO
MOJISIPU3ALMOHHOTO CBETA, €CIU aMILIUTY/a
CBETOBOTO  BEKTOpa,  COOTBETCTBYIOIIAs
MaKCUMaJIbHOM HWHTEHCUBHOCTU CBETa, B 3
pa3a 0oJIbIlle aMILTUTY/bI, COOTBETCTBYIOIICH
€ro MUHMMaJIbHOW WHTEHCHUBHOCTH.

0,8

Ormpenenure BO CKOJBKO pa3 YMEHBIIUTCSA
MHTCHCHBHOCTD €CTEeCTBEHHOTO CBETa,
MPOILIEIIEro 4Yepe3 JBa HUKOJS, TJIaBHBIC
IIJIOCKOCTH KOTOPBIX 0OpasytorT yroia B 60°,
€CIIM KaXObI M3 HHUKOJIEH KakK IMOTJIOIIACT,
Tak W oOTpakaer 5% ManawIIero Ha HUX
CBeTa.

9,88

Bo CKOJIBKO pa3 WHTEHCUBHOCTh
MOJIEKYJISIPHOTO ~paccessHUsl CHHEro CBeTa
(A=460 HM) TPEBOCXOIUT WHTEHCUBHOCTH
paccestHus KpacHoro cBeta (A=650 Hm)?

3,254

10

[Tyqox »7€KTpOHOB, TPOUAS Yepe3 Y3KYIO
iesib, CO3JAaeT TaKyl Xe IU(PaKIUOHHYIO
KapTUHY, Kak ¥  MOHOXPOMAaTH4YeCKOe
M3JIy4eHHe ¢ JUIMHOW BOHBI 55 HM. KakoBa
CKOPOCTb 3JIEKTPOHOB?

13,3 km/c




03.03.02 ®usuka, npopuiab OU3NKa KOHACHCUPOBAHHOTO COCTOSTHMS BellleCTBA,
Onruka, 2022 rog HaGopa, ouHasi popma o0yueHust

[IpopexTop mo yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos

VY4eHbIM cOBETOM (U3NIECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

dbusnueckoro pakyapTeTa COIIacOBaHO J.A. 3axapbeBuu

3acenanuem kadenpsnl o01Iel U TEOPETHYECKON (PU3MKH

[Iporokon 3aceganus Ne 07 ot 21.04.2022

3aBenyromuii Kadenpoi COITIACOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) A. E. Maiiep

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1
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