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1. IEJTH OCBOEHMSI JUCLUATLTHHBI

Henp nuctuminbel «ONTHKA U J1a3epHas PU3HKa» COCTOUT B (OPMUPOBAHUH Y CTYJICHTOB €JMHOM, CTPOWHOM, IOTHYECKU
HETPOTUBOPEYNBOH (PU3NUECKOI KapTHHBI OKPYKAIOIIEr0 HAC MUPa IPUPOJIbL, IPHOOPETEHNE HABBIKOB PELICHUS U UCCIICIOBAHHS
KOHKPETHBIX (PU3HMUEeCcKHX 3a/1a4.

OCHOBHEIE 3aauy JUCHUIINHBL: U3YyUCHUE OCHOBHBIX MOHSTUH BOJITHOBOM U KBAHTOBOM OIITHUKH; U3YUCHUEC OCHOBHBIX MECTOI0B
HCCICA0BAHNA B OIITUKE; 3HAKOMCTBO C HCKOTOPBIMHU ITPUIIOKCHUAMHU OIITUKH, JIa3€pHast (bmm(a.

Pe3yHLTaTLI 06yqu1/I;1 T10 JUCHUIIINHE HAIIPaBJICHBI HA JOCTHXKCHNUC MHANKATOPOB!:

VK-1.2. Vcnionb3yeT KpUTHYECKHI aHAIIN3, CHCTEMATH3aUI0 M 0000IeHIe HH(OPMAIIH AT PEIICHUsT POOIEMHON CUTyaluy

OIIK-1.1. O6nanaer pyHIaMEHTAIbHBIMU U IPUKIIaJHBIMU 3HAHUAMU B 00JIACTH MEHUIIUHBL, OHOJIOTMU U JPYTHX
€CTECTBEHHOHAYIHBIX HAIIPABIICHUH.

OIIK-1.2. leMOHCTpHpYET YMEHHE MPUMEHSTh U UCIOJIBb30BaTh (PyHIaMEHTAIbHBIC U IPUKJIATHBIC 3HAHUS B 00IaCTH MEIUIHUHBI,
OHOJIOTHH U IPYTUX €CTECTBEHHOHAYYHBIX HAIIPABJICHHUH JJIs1 IOCTAHOBKH M PELICHUS KIMHUYECKUX U HAYYHO- UCCIIE0BATEIbCKUX
3az1ad.

2. MECTO JUCHUIVIMHBI B CTPYKTYPE OIIOII

wuxi (pazgen) OIOIT: |Bl .0.02.03

2.1 TpeGoBaHus K IpeABAPUTEIbHOM NOATOTOBKE 00y4aIOIIerocs:

Dusnka

OCHOBBI AaTOMHOU U SJICpPHON (PU3UKH

2.2 IMCuMNJIMHBI H NPAKTHKH, JUISI KOTOPBIX 0CBOEHHE JaHHOW TUCHUILIMHBI (MOAYJIs1) HEOOXO0IMMO KaK MpeAlIecTBYOLIee:

Jlazepnas meqummHa

Panroduzmyeckie npuOOps! it ONOPHU3NIECKUX HCCIEA0BaHHUI

3. KOMIIETEHLUM OBYYAIOLWETOCsl, §OPMUAPYEMBIE B PE3YJIbTATE OCBOEHHSI JUCLIATIJIMHBI
(MOAYJIs)

YK-1: Cnocoen ocymecTBIATh KPUTHYECKH A aHAIN3 MPOOJIEeMHBIX CUTYAI[Hil HA OCHOBE CHCTEMHOI0 MOAX0/a,
BbIPa0aThIBaTh CTPATErHIO AeHCTBUIM

3HaTh:

Jns nocrmwkenns: YK-1.2: 3HaTh OCHOBBI BBIITOJTHEHHS (G GEKTUBHOTO TTOHCcKa HH(GopMauy 11t GopMHpOBaHUS
€CTECTBEHHOHAYYHOT'O MHPOBO33PEHHUS KaK OCHOBHOTO CIIoco0a MO3HaHUS OKPYXKAIOLIEro Mupa

YMmerh:

Jns noctmwkenns YK-1.2: xpuTHIecky OLIEHUBATh HOBYIO HH()OPMALIMIO B €CTECTBEHHOHAYYHO! 001acTH 3HAHWH U JaBaTh e
HUHTEPIPETAIHIO

Baagertn:

Jns noctwkenns YK-1.2: HaBbIKaMM HCHIONB30BaHMA B PO eccnoHaIbHON NesTebHOCTH 0a30BBIX 3HAaHUH B 001aCTH
€CTECTBO3HAHHS

OIIK-1: Crioco0eH MCIOIb30BaTh M NPUMEHATH GyHIaMeHTaIbHbIe H MPUKJIAIHbIe MEIUIMHCKHIE, eCTeCTBEHHOHAYYHbIE
3HAHMS JUISl MOCTAHOBKH M PellieHHs] CTAHIAPTHBIX 1 MHHOBAIMOHHBIX 3a/1a4 NMPo¢ecCHOHAIBHOI 1eATeIbHOCTH

3HaTh:

I[J'IS[ JOCTHIXKCHUA OIIK-1.1 6a3oBbIC MOHATUA, MOJCIINU, MMOAXObI K aHAJIN3Y (I)I/IBI/I‘-IGCKI/IX SIBJICHUM B paMKax OIITUKH; OCHOBBI
TCOpHUH, MIPUHIUIIBI 1 METOABI OTITUKH, J'IZBCpHOﬁ CbPISPIKH; METOAbI TCOPETUUCCKUX U OKCIIEPUMEHTAJIbHBIX HCCJ’[C}IOBaHI/Iﬁ B (1)1/131/“(6.

Jns noctwkenns OIIK-1.2 3Hath: npaBuia opopMiIeHHs TabIML, CXeM, PUCYHKOB M YepTeKel B HayUHbIX OTUeTax; MpaBuia U
CIIOCOOBI BEIYHCIICHUS TIOTPEITHOCTEH MOTyIEeHHBIX JAHHBIX; O Pa3MEPHOCTIX (DH3NYECKUX BEIUYHH.

YMerh:

Juis noctmxenust OITK-1.1 ymeTh: Hcmonb30BaTh 6a30BbIe TEOPETHUECKHE 3HAHMUS 110 ONITHKE; TOHUMATh, H3JIaraTh U KPUTHYECKH
aHaM3UPOBaTh 0a30BYI0 00IIE(PUINUECKYIO HHPOPMAIUIO; IT0JIb30BATHCSI OCHOBHBIMY MOHSATHIMH, 3aKOHAMH U
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MOJCIIEIMU OINITUKH; PEIIATh TUITOBBIC 3a1a4YU OIITUKHU KU na3epH0171 q)HSI/IKI/I.

Jns noctmwkenns OIIK-1.2 ymeTs: MoIbp30BaThCS TEOPETHUECKUMH 3HAHHS M IPAKTHYECKUMH HaBBIKAMHU, TTOJYY€HHBIMHU B paMKax
M3yYEHHS ONTHKHU U JIa3epHOH (HU3UKH; IPOTHO3UPOBATH MOCIEACTBUS (PU3NUECKHUX MPOLIECCOB MPOUCXOASAIINX B
npodeccnoHaIbHON ISSTENFHOCTH; aHATIM3UPOBATH ITOTYUSHHBIE SKCIIEPUMEHTAIbHBIE TaHHBIS, TPAMOTHO, ITOCIIEA0BATEIHHO U
JIOTHYHO O(OPMHUTH PE3yJIbTAaThl PAOOTHI.

Baagern:

Juis noctmkenust OTTK-1.1: HaBBIKOM pelieHUs] KOHKPETHBIX (PHU3MUSCKHUX 3a/1a4; METO/IlaMUi 00pabOTKH M aHaJH3a
IKCIIEPUMEHTANBHOM U TeopeTHYecKol pu3nueckoit nHdopmaIum.

Juis noctmxenust OTTK-1.2: ucnonp30BaHus HOHATHHHOTO anmnapara GU3WKU B IPOPECCHOHABHON JISITEIbHOCTH; HABBIKOM
IPaMOTHOI'O MPE/ICTABIECHUS Pe3yIbTaTOB UCCIIEA0BAHUM.

B pe3yjabTaTe 0CBOCHUS TUCHMIIJIMHBI 06yqaloumiic51 JOJIZKCH

3.1|3uaTn:

3.1.1)6a30BbIe MOHATHS, MOJICITH, TIOJXO/IbI K aHATN3Y (PM3HUYECKHUX SBICHUN B PAMKaX ONTHKH, JIA3CPHOH (HHU3UKU; OCHOBBI
TEOPHH, IPUHIUITBI K METO/IbI ONITUKH; METOJIbI TEOPETUIECKHUX U IKCIIEPUMEHTAIBHBIX UCCIIC0BaHUH B pU3HKe

3.2l YmeTh:

3.2.1{ ucronb3oBaTh 6a30BbIC TECOPETHUESCKUE 3HAHUS MO ONTHKE; TOHUMATh, U3JIaraTh ¥ KPUTHIESCKH aHATTM3UPOBATH
6a30Byr0 00mIehU3NIECKYI0 HH)OPMAIHIO; ITOTH30BATHCSI OCHOBHBIMH MOHATHSIMH, 3aKOHAMH M MOJIEIISIMU OTITHKH;
pelaTh TUIIOBBIC 33/1a41 ONITHKH U JIA3EPHOU (PUIUKU

3.3|Baagern:

3.3.1| HaBBIKOM peIlIeHHsT KOHKPETHBIX PU3NUECKHX 3a/1a4; METOAaMK 00pabOTKH M aHAITN3a IKCIICPHUMEHTATBHOM 1
TEOpeTHYECKO# (hr3nUecKoi HHPOPMAIHH

4. OFBEM JUCIUILINHBI (MOLYJIST)

O6uan TpyooeMKocTb 33ET

Yacos no yueObHomy uiany : 108 Bupasl koHTpOIs B cemecTpax:
B TOM YHCIIE :

ayJUTOpHbIE 3aHATHUS : 68 JK3aMeHbI 4

camocTosTenpHas padora: 11
JacoB Ha KOHTponp :© 18
KOHTaKTHas padora: 79

HKP: 11
5. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJIST)
Kon HaumeHnoBanue pa3iesioB U TeM /BU] 3aHATHS/ Cemectp | Yacos JIntepatypa
3aHATHS / Kype
Pa3znen 1. 'eomeTpuyeckast onTuka

11 IIpenmer nsydyenus onTuku. Passurue npencraBieHuii o IpUpoie CBETa. 4 2 JI1.1 J11.2 J11.3J12.1
BonHoBBIE M KOpIYCKYJIsIpHBIE CBOMCTBa cBeTa. [Ipubimxenue J12.2J12.3 J12.4 J12.5
reoMETPUYECKOI ONTUKU. 3aKOHBI OTPAYKEHUS U MPETOMIICHHS CBETA Ha JI2.6J13.1 JI3.2
TPAHULE PO3PAYHBIX AUINEKTPUKOB. [I01HOE BHYTpEHHEE OTpaKEHHUE. 013233243536
IMpunuun ®epma. [Ipenomienne cera Ha cheprUuECKOil OBEPXHOCTH. 97
Jluneiinoe u yriosoe yBennuenue. JIuussl. @okyc, GpokanbHas MIOCKOCTb,

(hoxycHoe paccrosiHue, onTHueckas cuina. @opmyna TOHKOW JIMH3BL
TToctpoenue nzobpaxkennii B mMH3ax. L{eHTpUpOBaHHBIE ONITHYECKUE
cucremsl. /Jlex/

1.2 Pemenne 3anau. [Ipenomnenue csera B mpusme. OTpa’keHHE CBETa OT 4 2 JIT.1 J11.2 JI1.3J12.1
cdepuueckoil moBepxHOCTH. | eomeTpuueckas 1 XxpomaTuieckas abepparus. JI2.2712.3J12.4 J12.5
VYerpoiicTBo riasa u 3penue. doroMerpudeckue NOHATHS U eauHULBL. /TTp/ JI2.6J13.1 JI3.2

0132323343526
97
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cTp. 5

13 I'eomerpudeckas onruxa /Cp/ 4 1

JI1.1 J11.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
J12.6J13.1 J13.2
0132332542526
a7

Paznen 2. DiieKTpoMarHuTHBIE KOJIEOAHUS U BOJIHBI

21 KonebarenbHblil KOHTYp U ypaBHeHUE Koae6anuil. CBOOOAHbIE, 3aTyXaOIIUE, 4 2

BBIHY)K/ICHHBIC AJICKTPOMArHUTHBIC KOJeOaHus1, pe3oHanc. YacToTa, mepHo/,
(ha3wl koeOanuii. YpaBHeHUs MaKcBeIIa B OTCYTCTBHH 3aps/I0B U TOKOB.
BonHOBOE ypaBHEHHE, NIEKTPOMAarHUTHBIC BONHBL. [Tockas
JJIEKTPOMArHuTHas BOJHA. J[ITHa BOJIHEI, TpynmoBas u (pazoBast CKOPOCTH.
DHeprus v MOTOK SHEPTUH AIIEKTPOMAarHUTHON BOJIHBL. beryue u crosiune
BOJNHBL. VIHTep(dhepeHIus BOJIH, KOTepeHTHOCTD. /JIex/

JI1.1 JI1.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
J12.6J13.1 J13.2
013233242536
7

2.2 Ilepexox oT BOJIHOBOI ONTHKH K reomerpuueckoid. /Ilp/ 4 2

JI1.1 JI1.2 JI1.3J12.1
J12.2 J12.3 J12.4 J12.5
J12.6J13.1 J13.2
301323394325 326
7

2.3 OnexTpoMarHuTHele KosiebaHus u BoiHbl /Cp/ 4 1

JI1.1 J11.2 JI1.3J12.1
J12.2 J12.3 J12.4 J12.5
J12.6J13.1 J13.2
01323394325 26
7

Paznen 3. UurepdepeHuusi CBETOBBIX BOJH

31 Omnsit FOHra, yciioBue MakCUMyMOB 1 MUHIMYMOB HHTEP()EPEHIIMOHHON 4 4

KapTHHBL [IpocTpaHCTBEHHAs U BPEMEHHAsl KOTEPEHTHOCTb, BIIMSIHUC
pa3MepoB HCTOYHHKA cBeTa. IHTepdepeHIys pH IeICHUH BOTHOBOTO
(ponTa: 3epkana Openens, ounpuzma Openens, oununza buiie, 3epkao
JInotina. ITonocer paBHOTO HakIOHA M paBHOU TommuHEL. Konbkiia HeloToHa.
Crosiune CBETOBBIE BOJIHBL. J{MdeKTpuuecKre HHTep(GEPUPYIOIINE CIIOH.
HaTtepdepeHst MHOTHX ITyYKOB; METOJ] TpaYeCKOTr0 CIIOKEHUS aMIUTATYL;
TJIaBHBIE U BTOPUYHBIE MAaKCUMYMBI. /JIek/

JI1.1J11.2 JI1.3J12.1
JI2.2J12.3 J12.4 J12.5
J12.6J13.1 J13.2
0132332542536
97

3.2 Pemenue 3anau. Pacuet nuntepdepeHnonHo kKapTUHbI 1714 3epkaia Openens 4 6

u 6unpu3Msl Openents. [IByxityueBbie HHTEpdepoMeTpbl. MHOTOTyYeBbIC
unrepdepomerpsl (mnactunka Jlrommepa-T'epke, stanon @adpu-Ilepo).
Nurepdepenunonnsie Gpunbtpsl. /TIp/

JI1.1J11.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6J13.1J13.2
013233242556
a7

33 Hutepdepenuust cBeToBbIX BoIH /Cp/ 4 1

JI1.1 J11.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6J13.1 J13.2
013233242536
a7

Paznen 4. lndppakuusi CBETOBBIX BOJIH
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cTp. 6

41 | dudpaxuus. punmun [oiirenca-®penenst. 3ousr Openers. I'paduueckoe 4 6 JI1.1J11.2 J11.3J12.1
CJIOKEHHE aMILIUTY]l ¥ YCIOBHE MAKCHMYMOB 1 MUHUMYMOB JU(PaKIIUH. J12.2J12.3J712.4 J12.5
Judpakiys ot chepruueckoro OTBEPCTUs U KPYIIIOro MPensaTCTBUsL. 30HHas J12.6J13.1 JI3.2
riacTuHKa. JJudpakiys oT napaiienbHOro myuka Jiyueil. Pacnpenenenue 212233343556
MHTEHCUBHOCTH CBETa Ha KpaHe npH audpakipu OpayHrodepa oT menu. 7
I'paHuIBI TEOMETPUIECKOM ONTHKH, AUdpakiun OpeHens u Tuppakiium
Opaynrodepa. JudpakiuorHas penreTka. Y cJIoBUe MUHUMYMOB, TJIaBHBIX U
BTOPUYHBIX MaKCUMYMOB. CHEKTp AU PaKINOHHON PEIIETKH; pa3peIiaromas
CIOCOOHOCTS, IMHEWHHAas U yriioBas qucnepcus. /JIex/

42  |Pemenue 3aga4. Juppaknus OT HEIPO3PAYHOTO KPast HOIYIIOCKOCTH. 4 10 | JI1.1J11.2 J11.3J12.1
Hudpaxius OpayHrodepa ot kpyrioro orsepetus. Judpakuus ot J12.2J12.3 712.4 J12.5
MHOTOMepHOI! perieTky. JJudpakius peHTreHOBCKUX JIyuel, hopMyia J12.6J13.1 JI3.2
Byneda-bpara. [Tpunimne: cozganus ronorpadudeckux nzodpaxenuit. /TIp/ 213233543536

7
4.3 Judpaxius cBeToBbIX BosiH /Cp/ 4 2 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6J13.1 J13.2
301323394325 326
97
Pa3nen 5. [Tonsipuzanus ceera

51 Senenune nonspuzauun. [onspuszatopsl. [Tnockas, Kpyrosas, 3JUIMITHYECKAS 4 6 JIT.1 J11.2 J11.3J12.1
nonsipr3anyst. Ctenenp monsipu3anun. 3akoH Mamoca. [Ipoxoskienne cBeta JI2.2 J12.3 J12.4 J12.5
yepes rpaHuIly ABYX MPO3pauHbIX cpe. BoiBo u aHamu3 popmyn Openens. JI2.6J13.1J13.2
3akoH bproctepa. SIBneHue ABOHHOrO JIydenpesnoMneHus. BoiHoBble 0132332542536
TIOBEPXHOCTH OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO Jrydeil. IHTephepeHms 7
TMOJIAPU30BaHHBIX ﬂyqeﬁ, IOJIYBOJIHOBAsA X YE€TBECPTHBOJIHOBAS INIACTHUHKHU.

/JTex/

5.2 Pewenne 3anay. [onspuzanmonssie npuoopsl. Kpucraminyeckas miacTuHKa 4 4 JI1.1 J11.2 JI11.3J12.1
MEXKAY ABYMs MoJIsipu3aTopaMu. VIckyccTBeHHOE JBOMHOE JTy4enpenoMIICHUE: JI2.2J12.3 J12.4 J12.5
MexaHuueckas nedopmaiius, 3pdexr Keppa. Bparenue miockoctu JI2.6J13.1 J13.2
nonspuzanuu. Dddext Dapanes. /Tlp/ 0132332542536

7
53  |[Monspuzauus ceera /Cp/ 4 1 JI1.1 JI1.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6J13.1 J13.2
0132332542536
7
Pa3nen 6. B3aumoseiicTBe 3JIEeKTPOMATHUTHBIX BOJIH C BELIECTBOM

6.1 SBnenue nucnepcun. HopmanbHast 1 anHomManpHas JUCTIEpCHsl. DJIeMeHTapHas 4 4 JI1.1 J11.2 JI11.3J12.1
Teopus Jucnepcuu. I'pynmosast CKOPOCTh CBETOBBIX BOJIH B BELECTBE. JI2.2J12.3 J12.4 J12.5
ITornomenue cBeta, 3akoH byrepa, ko3 durrenT noriaomeHus. JI2.6J13.1J13.2
OCoOCHHOCTH TMOTJIONICHUS CBETA B ra3ax, KOHJICHCHPOBAHHBIX Cpelax, B 213233 3435 36
pacTBopax U B MeTaiuiax. PaccesiHue cBeta, 3akoH Panest. [Tonspuzanus npu 97
paccesiHuM. MyTHBIE Cpe/ibl, MOJIEKYJIsIpHOE paccesHue. /JIex/

6.2 Kombunannonnoe paccesaue. Onruka qerkymuxcs cpea. dddexr Homnepa 4 2 JI1.1J11.2 J11.3J12.1

(IPOONIBHBIN M TOTIEPEUHBI) 1S JIEKTPOMATrHUTHBIX BOJH. D ekt
Basuiosa-Uepenxkosa. /Ip/

JI2.2J12.3 J12.4 J12.5
J12.6J13.1J13.2
01392333435 36
o7
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6.3 B3anmopeiicTBIE 2EKTPOMAarHUTHBIX BOJH ¢ BemecTBoM /Cp/ 4 1 JIT.1J11.2 J11.3J12.1
J12.2J12.3 J12.4J12.5
J12.6J13.1 JI3.2
312233 543556
7
Paznen 7. KBantoBble cBoiicTBa cBeTa

7.1 TemoBoe u3nyuenue. 3akoH Kupxroda. 3akon Crepana-bonbiimMana, 3akoH 4 6 JI1.1J11.2 J11.3J12.1
Buna. Cniextp TemoBoro uziayuenus, Gpopmyna Panes-/xunca, popmyna J12.2J12.3 J12.4J12.5
[Tnanka. ®otosddexT, 3akonbl poTordpdexra. Dotonsl, hopmyna J12.6J13.1 J13.2
Onnmreiina s oroapdexra. dpdexr Komnrona. Mmnynse GoTOHOB U 012233343526
JIaBJICHHE CBETa. Y POBHU YHEPTHH B aTOME, TIEPEXObl, IIOTIOMEHUE U 27
ucnyckanue GoroHoB. CIIOHTaHHBIE U BBIHYXICHHBIE ITepexoabl. Ob1mee
YCTPOWCTBO U MPUHIMIBI paboTHI Ja3epoB. /JIex/

7.2 |Pemenwne 3agay. Onrudeckas MUPOMeTpHs. TOpMO3HOE PEHTTEHOBCKOE 4 4 JI1.1J11.2 J11.3J12.1
m3mydenne. OnbeIT bote. ['a30BbIe, TBEpAOTENBHBIE, TOTYIPOBOIHUKOBBIE J12.2J12.3J12.4 J12.5
nazepsl. JIazepsl Ha kpacurensix. Henmunelinble ontudyeckue 3¢ exTsl. JI2.6J13.1 J13.2
Henuneitnas momnsipuzanus cpeasl. [ 'eHepanus BTOPBIX TAPMOHUK. 2122333435326
Camodoxycuposka. /TIp/ 37

73 KsanroBrle cBoticTBa cBeta /Cp/ 4 2 JIT.1J11.2 J11.3J12.1

J12.2J12.3 J12.4J12.5
J12.6J13.1 JI3.2
0122333543526
7
Pa3nei 8. ®ypne-ontuka. IIpuvMeneHns MeTO10B BOTHOBOIi ONITHKH

8.1 IIpumepsr Oypre npeodpa3zoBaHusI MEPHOIUIESCKUX W HEMEPHOAMIECKUX 4 2 JIT.1 J11.2 JI1.3J12.1
¢yukuit. JIBymeproe @ypre nmpeodpasoBanue. Pacnpoctpanenue u J12.2J12.3 J12.4 JI2.5
mudpakius gazepHoro usnydenus. [Ipeodpasosanue dypee, JI2.6J13.1 JI3.2
OCYILECTBISIEMOE UACAIBHON JIMH30U. TpaHciaTop (onTHUecKas cxema 013233543536
Karpowna). I'onorpadus. O0paiieHne BOJIHOBOTO (GPOHTA U JUHAMHUYECKHE 27
rosnorpammsl. [Ipeogonenue audpaxiuonHoro npenena. /Jlex/

8.2 IIpumepsr @ypre npeodpazoBaHus MEPUOJUICSCKUX H HETIEPHOIMIECKAX 4 2 JIT.1 J11.2 JI1.3J12.1
¢ynkuit. JIBymeproe @ypoe nmpeodpasoBanue. Pacnpoctpanenue u J12.2J12.3 J12.4 JI2.5
mudpakius gazepHoro usnydenus. [Ipeodpasosanue dypee, JI2.6J13.1 JI3.2
OCYIIECTBISIEMOE UACAIBHONW JIMH30U. TpaHciaTop (onTHUECKas cxema 013233543536
Karpowna). I'onorpadus. OOpaiieHne BOJIHOBOTO (POHTA U TUHAMHUYCCKHE 27
rosnorpammsl. [Ipeononenue audpaxunonnoro npezaena. /Tlp/

8.3 IIpumepsr @ypre mpeodpa3oBaHus MEPHOANIECKUX U HEIIEPHOJMUECKUX 4 1 JI1.1J11.2 J11.3J12.1
¢ysakunii. JIsymepHoe @ypre npeodbpazoBanue. Pacripoctpanenue u JI2.2712.3J12.4 J12.5
Judpakius nazepHoro n3nydenus. [lpeobpazoBanue Oypoe, JI2.6J13.1 JI3.2
OCYIIECTBIsIEMOE UAealbHOW JIMH30U. TpaHciaTop (onTHUecKas cxema 013233243536
Karpona). 'onorpadus. OOpaiiieHne BOITHOBOTO (PpPOHTA U JUHAMHYECKHE 7
rosnorpammsl. [Ipeononenne mudpaxkunonnoro npenena. /Cp/

Pa3znen 9. McTOUHMKY 3JIEKTPOMATHUTHOTO M3/1y4YeHus. OTKPbITbIE
Pe30HATOPHI  JIa3epbl
9.1 OCHOBHBIE TAPAMETPhI AIEKTPOMATHUTHOTO U3y4eHus. [[puHIun paboTsl 4 2 JI1.1 J11.2 J11.3J12.1

nazepa. FlHBepcHast HaceleHHOCTh. [IpOI0IbHbIE ¥ ONIEPEYHBIE MOJIBL.
PaCHpOCTpaHCHI/IC ONTHYCCKUX ITYYKOB B OJTHOPOJAHBIX U _]'[I/IH301'IOZIO6HLIX
cpenax. Y CTOHYUBBIC H HEYCTONYMBEIC PE30HATOPBL. MEeTOIbI CENEKIIUH MOI.
Ycunenne JIa3€PHOI'0 U3JIYUCHHUS B aKTUBHBIX 3JICMCHTAX. AKXTHUBHEBIE Cpeabl
TBEPAOTENBHBIX J1a3epoB. COCOOBI ONTHYECKON HAKAYKH TBEPAOTEIHHBIX
nazepos. /Jlex/

J12.2J12.3 J12.4J12.5
JI2.6J13.1 JI3.2
0122333543526
o7
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9.2 OCHOBHBIE ITapaMEeTPhl NEKTPOMAarHUTHOrO M3aydeHus. IIpuHuun padboTsl 4 2 JI1.1 J11.2 JI1.3J12.1
nasepa. MIHBepcHas HaceneHHOCTh. IIpo10abHbIE U TONIEPEYHBIE MOJBL. J12.2J12.3 J12.4 J12.5
PacnpocTpaHeHre ONTHYECKUX ITYYKOB B OJTHOPOIHBIX U JINH30MOA00HBIX JI2.6J13.1J13.2
cpenax. Y CcToiluuBble U HEYCTOHYUBBIE PE30HATOPBI. MEeTObI CENEKIMU 013233242536
MOJI. Y CHUJIEHHE JIa3€PHOT0 U3JIyYEeHNs B AKTUBHBIX 3JIEMEHTaX. AKTHBHbBIE 7
CpeIbl TBEPAOTENBHEIX J1a3epoB. CIOCOOBI ONTHYECKOH HAKaIKH
TBEPAOTENBHBIX J1a3epoB. /TIp/

9.3 OCHOBHbBIE TTApaMETPhI 3JICKTPOMArHUTHOTO M3ITydeHust. [IpuHIum paboTh 4 1 JIL.1J11.2 J11.3J12.1
nasepa. MIHBepcHas HaceaeHHOCTh. IIpo10abHbIE U TONIEPEYHBIE MOJBL. J12.2J12.3 J12.4 J12.5
PacnpocTpaHeHHe ONTHYECKUX ITYYKOB B OJTHOPOIHBIX U JINH30MOA00HBIX JI2.6J13.1J13.2
cpenax. Y CTOMYMBBIE M HEYCTOMUUBBIE pe30HATOPBL. MeTO bl CeNeKINN 213233 3435 36
MOJI. Y CUJIEHHE JIa3ePHOT0 U3JIyYEeHNs B AKTUBHBIX 3JIEMEHTaX. AKTHBHbBIE 7
CpeIbl TBepAOTENbHEIX JIa3epoB. CIOCOOBI ONTHYECKON HAKAUKH
TBEPAOTENBHBIX J1a3epoB. /Cp/

Pa3gen 10. Unas koHTaKTHAs paGoTa
10.1 WunuBunyanbHble KOHCYIBTAMU, TEKYIUI KoHTpois /MKP/ 4 11 | JI1.1JI1.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6J13.1 J13.2
01323394325 326
27

6. POH{ OIEHOYHBIX CPEJICTB

6.1. IlepevyeHb BUIOB OLEHOYHBIX CPEICTB

OTueT 1o MPaKTUYECKUM 3aJaHusIM (pelIeHHe 33a4 U3 TPEATI0KESHHOTO CIIUCKA 3a]1ad ¥ yMEHUE 00BSICHUTD X0/ perieHus 1- 2
3a/1a4 U3 TEMBI).
KontposnbHblie BOIpockI.

6.2. TunoBbie KOHTPOJIBLHbIE 32IAHUSI M HHbIE MATEPHAJIbI /151 TEKYLIel aTTecTallnu

TunoBble KOHTPOJIbHBIE 3a/1aHUS U HHbIE MaTepUabl A1 TeKyIIel aTTecTalluy peAcTaBieHs! B [Ipunoxkenun 1.

6.3. TunoBbie KOHTPOJbHbIC BONIPOCHI K 3aJaHUA 1JI1 l'lpOMe)KyTO‘lHOﬁ aTrecraluu

TumnoBble KOHTPOJIBbHBIC BOIPOCH! U 3aJaHUS I IPOMEXKYTOUHOM aTTecTaluu npeicTanieHsl B [Ipunoxenuu 2.

6.4. Kputepuu oneHMBaHUS

Ha sk3aMeHe CTyQeHTY IpeAIaracTcst OTBETHTD Ha JIBa TEOPETHIECKHUX BOIPOCA U PEIIUTH JBE MPAKTHYECKHX 3ana4n. [Ipu oTBeTe
CTYJICHT MOJIy4aeT OLCHKY:

«OTJINYHO» — 3a Pa3BEPHYTHI OTBET C IPHMEPAMH U MOSCHEHHSIMH Ha BCE TEOPETUUCCKHIE BOMIPOCHI U OJIHOCTHIO PEIICHBI H
pacrcaHbl 110 ,ZlCﬁCTBPIﬂM BCC 3aJiauu,

«XOpOILIO» — 3a Pa3BePHYTHII OTBET C IPUMEPAMH U MOSICHEHUSIMH HA BCE TEOPETHUECKUE BOIPOCHI U OJIHOCTHIO PEeLICHA H
pacnucaHa 1o AeHCTBUIM XOTs ObI 0JJHA 33/1a4a, TM0O0 MOJIHOE PelIeHNe ABYX 3a/iad U HEMONHBIH OTBET Ha TEOPETHYESCKHE BOIPOCHI;
«YAOBJICTBOPUTCIIBHO» - 1aH YETKHUI JIOTUYHBIM OTBET Ha TCOPETUYCCKUE BOIIPOCHI U .]'I}O6ble JIOTMYHBIC NTOACHCHMU I10 3aJladaM,
100 TOTHEIN OTBET HA OJJMH TEOPETHUYECKHIT BOIPOC U pPEIICHNe OTHOI 3afaun (dacTuaHoe (He MeHee 50% peleHus 3a1a4n) W
MIOJTHOE B 3aBUCHMOCTH OT CJIO’KHOCTH 33a4H ), TH00 1ouTH nosiHoe (He MeHee 80% perenus Ui KaxJ0H 3a1aun) pemeHue o0enx
3a/ay;

«HEYIIOBIIETBOPUTEIILHOY - 32 BhINoJHEeHNEe MeHee 50% 3amaHuil, 3a HCKIIFOUEHHEM cily4as o4t rnosiHoro (He Menee 80% perieHust
JUISE KaKIOH 3a/1aul) pelIeHHs 00enX 3a/1ad.

7. YAEBHO-METOJIUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JTUCITUIIINHBI (MOAYJIS)

7.1. Pexomenayemasi JutepaTypa

7.1.1. OcHoBHas IMTepaTypa

ABTOpBI, COCTaBUTEIIN 3arnaBue WznarensctBO, Tox | Pecype
JI1.1 |Uponos U. E. 3anaun o obei ¢pusuke: yuebHoe nocodue 11t By30B Camnkr- [TerepOypr OBC
(https://e.lanbook.com/book/152437) : Jlanp, 2021
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ABTOPBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Pecypc
JI1.2 [CaBennes U. B. Bomnnel. Onruka Cankrt- [TerepOypr 9bC
(https://e.lanbook.com/book/187737) : Jlans, 2022
JI1.3 |CaBenses U. B. Kpanrosas onrtuka. AToMHast ¢pusuka. dusnka TBEpAOro Tena. Cankr- [TerepOypr 9BC
®dusrKa aTOMHOTO SIIpa ¥ AIEMEHTAPHBIX YaCTHUI] : Jlanb, 2022
(https://e.lanbook.com/book/206909)
7.1.2. JlonoHUTEILHAS JIUTEPATYypa
ABTOPBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Pecypc
JI2.1 | daBbinoB B. H. @du3zuueckre OCHOBBI ONITOIEKTPOHUKH: YueOHOe Tocodue Tomck : TYCVP, 9BC
(https://biblioclub.ru/index.php?page=book&id=480763) 2016
JI2.2 MBanoB A. ®. dusuka na3epos: yueOHoe mocodue YensaOuHck:
WznarenscTBO
YenstOMHCKOTO
rOCYZapCTBEHHOT O
YHUBEPCHTETA,
2011
J12.3 [CuByxun 1. B. O6mwuit kype dusuku. [T. 4] : OnTrka: yuebHOe mocobue s By30B |Mocksa : Hayka,
1980
JI2.4 {Urymuos B. H. dusryeckre OCHOBBI MUKPO3JIEKTPOHUKH: ydeOHOe mocoOue Mocksa, bepiuH : 9BC
(https://biblioclub.ru/index.php?page=book&id=271708) Hupext-Menua,
2014
JI2.5 |Jlannc6eprI'. C. Onruka: yuebHoe nocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®usmariut, 2017
JI2.6 |Jlebenes A. 1. ®du3zuka NoaynpoBOJHUKOBBIX IPUOOPOB: yueOHOE HocoOue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=68403) ®usmariut, 2008
7.1.3. MeTtoauueckne pa3padboTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Pecypc
3.1 duznueckas ONTHKA: IPAKTUIECKOE Tocobue Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=116429) 1970
JI3.2 | Capuna M. I1., BonHoBas 1 kBaHTOBas oNTHKA: ydeOHOE mocooue HoBocubupck : OBC
XousiBko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) Hosocubupckuii
roCyIapCTBEHHBII
TEXHUYECKUI
yHUBepcutert, 2019
7.2. TlepeueHb pecypcoB HH(POPMALMOHHO-TeIEKOMMYHHKALMOHHOH ceT "HHTepHeT"
31 [3BC «YuuBepcurerckas bubnuoreka oniaiin» http://biblioclub.ru/
32 [3BC uznarenscra «Jlars» https://e.lanbook.com/
33 [3BC usnmarenscrBa «Mubpa-M» znanium.com http://znanium.com/
34 [3BC «Opaiir» https://biblio-online.ru/
35 |Hayunas anexrponHas oubnuoreka Poccuiickoit Akagemun Hayx http://www.elibrary.ru
D6 |Hayunsle u HayuHO-TIOMYJIApHBIE JeKimu http://elementy.ru
37 |VYuebno-meromuyeckuii caiit «IIpenomaaressm u cryaentam» http://teachmen.csu.ru
7.3 Tlepeyenb HH(POPMALMOHHBIX TeXHOJIOTHii
7.3.1 TIporpamMHoe obecniedyeHne
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle
MS Office365
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7.3.2 IlpodeccuonaIbHbIe 6a3bI TAHHBIX U HHPOPMANNOHHO-CIIPABOYHBIE CHCTEMBI

1. DnekTpoHHbIH KaTanor HaydHoi 6ubmrnoTekn Yenl'Y [DnexTponHslii pecype] : 6asa manubix / Uemst6. roc. yH-T. — UensOuHCK,

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxyprabt
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. aurit. — Pexum 10CTyIa: TOIBKO U3 CETH
yHHUBEpcUTeTa. — TeKCT : AMEeKTPOHHBIN.

3. Web of Science : mynsrumuciminHapaast pedeparuras 6asa nanubix / kommnanus Thomson Reuters. — Peskum nocryma: st
3apeructpup. noip3oBareneii Uenl'Y. — TekcT : 2eKTpOHHBIN.

4. Scopus : pedeparunas 6aza nanubix / Elsevier BV. — URL: http://www.scopus.com/ — $I3. anrit. — Pexxum pocrymna: aist
3apeructpup. noap3oBareneii Uenl'Y. — TekcT : 2eKTpOHHBIN.

5. Springer Link : [caiir]. — URL.: http://link.springer.com/ — 53. anri. — Pexxum goctyma: st 3apeructpup. moias3osareneii Yenl'V.
— TeKcT : 3NeKTPOHHBII.

6. KoHCHeKTHI JISKIIHH ¢ IEMOHCTPaMsIMH U BUPTYaJIbHBIMHU JJa00paTOPHBIMHU 3KCIIEpIMEHTaMHU Ha caiite http://teachmen.csu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE JUCHHUIIJIMHBI (MOAYJIS)

Jlns peanuzanuy JUCHMIUIMHBI UCTIONB3YIOTCS YUeOHbIE ayJUTOPHUHU JUIS IPOBEICHUS 3aHATUH JTEKIIMOHHOTO TUIIA, IPAKTHIECKUX
3aHATHI, TPYNIIOBBIX ¥ HHIUBUIYAIbHBIX KOHCYIBTAIHI, TEKYIIETO KOHTPOIIS U IPOMEKYTOYHOH aTTeCTAlllH, a TAKXKe MOMEIICHUS
JUISL CAMOCTOSATEIIbHON paboThL.

VYueOHbIe ayTUTOPHH YKOMIUIEKTOBAaHBI CLIEIUATIM3UPOBAHHOM Me0eIbI0 M TEXHHYECKUMH CPEICTBAMU 00yIeHHS -
MYJIbTUMEINHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jli1s mpoBeieHUs 3aHATHIA JIEKIIUOHHOTO THIIA NIpesiaratoTcs Habopsl IEMOHCTPALIMOHHOTO 000PY/IOBaHUS U y4eOHO- HATJISAHBIX
nocoOuit (MyIbTUMETUIHBIC TIPE3CHTALINH).

Hcnonp3yeTcs 3eKTPOHHBIA YUTANBHBIN 32 HayuyHO#H OubnroTeku Yenl'Y (aymutopus 206) Ui caMOCTOSITEIBHONW paOoOThI
CTYJIeHTa, OCHAILEHHBIN EPCOHANBHBIMU KOMIIBIOTEPAMH, MyJIbTUMEUNHHOI annapatypoil. B aynutopun obecrnedeH 10cTym k
Pa3IMYHON CIIPaBOYHON JTHTEPATypE, SHIUKIONEANIM, OHOIHOTpadhMIECKUM U MOTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH()OPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA AJI OBYYAIOIIUXCS IO OCBOEHHUIO JUCIUITIMHBI (MOAYJIS)

OcBoeHue cojiep kaHus yaeOHON TUCIMIUIMHEL «ONTHKA U J1a3epHas GU3MKa» OCYLIECTBISETCS Ha JIEKIUAX, TPAKTHYECKUX
3aHATHAX U B IPOIIECCE CAMOCTOATENEHOH YaeOHOH NeITeTbHOCTH CTYICHTOB.

Jlek1oHHBIE 3aHATHS 00€CIIeUNBAaIOT TEOPETUUECKOE U3YUeHHEe TUCIUIIIUHBL. OCHOBHBIMU METOJaMU 00y4eHHUS SIBIISIOTCS
HH(POPMAITMOHHO-00BACHATENBHBIA U IPoOIeMHBIi. Ha meknnsax usnaraercs OCHOBHOE COZIepKaHUE TeM IIPOTPAMMEI, IPOBOANUTCS
aHaJIM3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEPHI.

JIeKMOHHBII MaTepHal SIBIACTCS BAXKHBIM, HO HE €AMHCTBEHHBIM I YCBOCHHS yueOHON quctummHEL. Ero o0s3aTensHo
HE0OX0IUMO JAOMOIHUTh MaT€pHaIOM OCHOBHOH U JOMOMHUTEILHON IUTEPATyphl 10 TeMe. [IpakTuueckue 3aHsATUs CIIyxat JUls
3aKpETUICHUS TEOPETHIECKNX OCHOB, H3JIaraeMbIX B JIeKIHAX. Ha mpakTuueckux 3aHATHAX 00ydaeMble OBIIaJIEBAalOT OCHOBHBIMH
METOJaMH U IpUEMaMH PEIleHUs 3a1ad.

Ba)xHBIM MOMEHTOM TIPH M3y9EHHH TI000H TUCIUTIIMHEI SBISETCS OpPraHU3alis CAMOCTOATENIFHON paboTeL. [Ipu ocBoeHMH
Marepuaia He CIeAyeT CTPEMUTHCS K MEXaHMUECKOMY 3alIOMUHAHHIO IIPUBEACHHBIX ONpeAeneHNH, (GOPMYIUPOBOK H MOJIOKEHHH,
eci TpeboBaHUS K Bam npsMo He ykas3bIBaroT Ha 3T0. BrionHe 3 QeKTHBHOI MOXKET OKa3aThCs MOMBITKA HOHATH CYTh SBJICHUS,
BBIPa0OTATh CBOE OTHOLIEHHE K HEMY, OIMPAsCh HAa MaTepHall, COJCPKaIMNCS B peKOMEHAOBaHHOH auTeparype. Taxoke
PEeKOMEHyeTCsl PABHOMEPHO pacHpeeNaTh Harpy3Ky CaMOCTOSTEIEHOTO O0y4IeHHs B TEUCHHE CEMECTpa.

B ciydqae npuMeHeHHs IpH 00yYSHUH AUCLUIUIMHEL DJIEKTPOHHOTO O0YyYeHUs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI
obmieHre 00yJarOMUXCs U IPENoIaBaTeNs OCYIIECTBISIETCS B PeXKUME PEaTbHOTO BpeMEHH (OHJIaiH-TeKINH (BeOMHAPHI), YaThI,
BHI€0-KOH(EPEHIINH U JIp.) WK OTIOKEHHOTO BPEeMEHH (CHCTeMa AUCTaHIIHOHHOTO 00yueHust Moodle, MS Office365, bopymsr,
3NIEKTPOHHAS MOYTA H JIP.).

IIpu 00y4eHnHn IHL ¢ OTPaHUIEHHBIMU BO3MOXKHOCTSAMH 340POBBS 2JICKTPOHHOE 00yUYeHHUE, TUCTaHIMOHHBIE 00pa30BaTeNbHbIC
TEXHOJIOTHH IIPEIyCMATPHUBAIOT BO3MOXKHOCTG IIpHeMa-Tiepeiad HHPOPMAIUH B JOCTYIMHBIX U1 HUX (OpMax.

Peanuzanyst AUCUUIUIMHEL C IPUMEHEHHEM DIIEKTPOHHOTO 00YyUYEHUs, IUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHoNorui (gaiee — 20,
JOT) ocymecTBinstercst Ha ocHOBaHNY «[loJI0KeHNS 0 peaan3aniy OCHOBHEIX U TOIOTHUTEIBHBIX 00pa30BaTeNbHEIX IPOTPaMM C
MPUMEHEHHEM JIEKTPOHHOTO0 00y4eHHs M AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepalbHOM IOCyIapCTBEHHOM
010mKeTHOM 00pa30BaTEIEHOM YUPEKACHUH BBICIIET0 00pa3oBaHus «UemsIOMHCKII TOCYyapCTBCHHBIH YHUBEPCUTET,
«[TonoxeHus o mopsaKe 3a4era 00yJaroIMMHUCS [0 OCHOBHBIM IPO(eCCHOHANBHBIM 00pa30BaTeIbHBIM
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nporpaMmam Beicuero oopaszoBanus B ®I'bOY BO «UenlV» pe3ynbTaToB 0CBOEHHS B OpraHU3aIMAX, OCYIECTBIIIOIUX
00pa3oBaTeNbHYIO AEITEIBHOCTD, yI€OHBIX MPEIMETOB, KyPCOB, TUCIHIUIAH (MOIyNeH), MPaKTHK, JOTOIHUTEIBHBIX
00pa3oBaTeIbHBIX IPOrPaMM» IIOCPEACTBOM AIEKTPOHHON HH(POpMaLnoHHO-00pa3oBarenbHol cpensl PI'BOY BO «Uenl'V». B
UCKJIFOYHUTENBHBIX Ccydasx (opc-Maxkop U T.I1.) IPH peanu3aiuu 00pa3oBaTebHOM AesaTenbHOCTH ¢ npuMeneHneM D0, 10T
MOT'YT IPUMEHATh KOMIIOHEHTB!, HE BXO/SINUE B IIEPEUEHb ICKTPOHHOM HH(OPMAIIMOHHO- 00pa30BaTEIbHON Cpebl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUS JUCIUILIMHBI OBYYAIOIIIUMUCSHA C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMU 310OPOBbsA

OcBoeHye JUCHMIUIMHBI MHBATUIAMU U JULIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3[J0POBbsl OCYLIECTBISIETCS C UCIOIb30BaHUEM
CIeUANTbHBIX TEXHUYECKUX CPENICTB M T0JI0 HH(GOPMAIMOHHBIX TEXHOIOTHH, MTPEIOCTaBIsIeMBIX PeCypCHBIM y4eOHO-METOAMIECKUM
LEHTPOM 110 00YYEHHIO MHBAJIUJIOB U JIUI] C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3710poBbs Yenl'Y mo 3ampocy oOy4atomnierocs.

1. MoOubHBIE CTIeHaIbHbIE TEXHHIECKUe CPEACTBA UL JIUI] C HApyIIEHUSIMH 3PSHHUS: IOPTATUBHBIH KOMITBIOTED C BBOJIOM/BBIBOIOM
mpudToM bpaiing ¢ cuntesaropom peuu «ElBraile-W14J G2»; HoyTOyku ¢ nporpammHoi sxpaHHoro goctyna NVDA; anekTpoHHbIe
YBEIMYIUTEIH JJIsI yAaJIeHHOTO MPOCMOTPa; BUICOYBEIMUUTENHN IIOPTATHBHEIE; TH(IIOIIIeep; TH(POBBIE AUKTO(DOHEI.

2. MoOwiibHbIe cnenyaabHble TEXHUYECKHE CPEeICTBa JUIS JIUIL ¢ HapyIIeHUAMH CIyXa: CUCTeMa CBOOOJHOIO 3BYKOBOTO IOJIS CO
BCTPOEHHOW coBMecTUMOCTBIO ¢ FM-yctpoiictBamu; pamnoxmnaccel «Coner-PCM» ¢ mepemaTdnkoM, 3ayITHBIM HHIYKTOPOM U
UHIYKIMOHHON HeTiel; cuctemMa MHGOPMAIMOHHAsA Ul CadoCiblIamuX nepeHocHas «McTok» A2 co BCTPOCHHBIM IIIIEEPOM —
3BYKOBBIM HH(POPMATOPOM; TOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CITyXOBbIE allapaThl HHIUBUAYAILHOTO MTOJIH30BAHUSL.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECHEeYeHHE SKPaHHOIO JOCTyNa ¢ CHHTe30M peun NVDA;
MPOrPaMMBI SKPaHHOTO yBEJIIMUEHHUS; TPOTPAMMBI PEUEBOTO CHHTE3a IS KOMITBIOTEPOB M HOYTOYKOB; IIPOTPaMMbI PEYE€BOI0 CHHTE3A)
JUI MOOMJIBHBIX YCTPONCTB; KpaHHas KJIaBUATypa; SKpaHHas JIyma.

IIpu HeoOXomuMOCTH Al OOYYalOIIMXCS ¢ HApYIICHWSMH 3pEeHHs Ha padouuMX MeCTaxX JUIsl TPOBENCHUS NPAKTUUECKUX WU
11a00paTOPHBIX 3aHSATHH YCTaHABJIMBAETCs CIIEHUAIBHOE IIpOrpaMMHOe olecriedeHue (mporpamma peueBoil HaBuraumu NVDA,
pedeBble CHHTE3aTOPBI, SKPAaHHBIE JIYIIHI).

B yueGHble ayguropuu oOecreunBaeTcs OCCIpPENATCTBEHHBIH MOCTYN Is OOydarolUXcs WHBAIUIOB U O0OYYalOIIUXCS C
OTPaHWYEHHBIMH BO3MOYXHOCTSIMH 3I0POBbS. B KakmoW aymuTopuu, e OOYydYaroTCS WHBAIWABI M JIMNA C OTpaHHYCHHBIMU
BO3MOXHOCTSAMHU 3J0POBbs, IIPECAYCMATPUBACTCSA COOTBCTCTBYIOIICE KOJINYCCTBO MECT IJIs 06yqa}0umx051 C Y4€TOM HapyIJ_ICHI/If/‘I ux
37I0POBBSL.

I[J'lﬂ OCBOCHHS NUCHUIUIMHBI WHBaJIMAaM M JHULOaM C OTPaHUYCHHBIMHU BO3MOXKHOCTSAMHU 3J0POBbA IPCAOCTABISICTCA HOCTYII K
NeYaTHBIM HCTOYHUKAM, MMEIOIIUMCS B HaydHOH Oubimnorexe Yenl'yY, ¢ MOMOIIBIO CHEHANbHBIX TEXHHIECKUX CPEICTB; NOCTYI K
SJIEKTPOHHBIM HCTOYHUKAM, NPEACTaBICHHBIM B (popMe 3JIEKTPOHHOTO NOKyMeHTa B (oHae HayuHou Oubmmorexu Yenl'V umm
JNEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaX, ¢ TIOMOIIBIO CHENUATbHBIX TEXHHYECKHX M IPOTPAMMHBIX CpeACTB (pabouee MecTo s
HE3PAYEro IOJIb30BATENsl C MPOTrPaMMHBIM OOECIIEYeHHUEM 3KpaHHOro Joctymna ¢ cuHTre3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUTIEPOM U Ki1aBUaTypoit Clevy ¢ OONBIIMMI KHOTIKAMHE U C pa3/IelsTIoNei KITaBUIIH HaKIIa KoM ).
Y‘le6HO‘MeTOIlI/I‘{eCKI/IC MaTepualibl 1Jid O6y‘{a}OHLI/IXC$I 13 YucCjia UTHBAJIUAOB U JIML C OrpaHU4YCHHBIMU BO3MOXKHOCTSMU 3J0POBbs
IPEOCTaBIAIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYEHUSIM UX 30POBbS U BOCIIPUATHS MHGOPMALIUU:

Jnst i ¢ HapyIIeHUSsIMU 3pEHHST:

- B [IeYaTHOH (opMe yBENUUEHHBIM HIPUPTOM,

- B (hopMe DIIEKTPOHHOTO JOKYMEHTa,

- B popme ayauodaiina,

- B e4aTHo# Gpopme mpudTom bpaiis.

Jlist u1 ¢ HapyIIEHUsIMHU ClyXa:

- B Ie4aTHOU opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTa.

JL71st TUIL ¢ HapyIICHUSIME OTIOPHO-IBUTATEILHOTO ariapara:

- B IleYaTHOH (opme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTa,

- B popme aynuodaiina.

JlaHHBI TepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA 00YYaIOIINXCSI.

I[J'lﬂ WHBAJIMIOB U JIMI C OrPaHUYCHHBIMU BO3MOXXHOCTAMM 310POBbA OCBOCHUE JUCIHUITIIMHBI MOXKET 6BITB YaCTHYHO MJIU IMOJTHOCTBIO
OCYIIECTBJICHO C UCIIOJIb30BAHNEM JAUCTAaHIIMOHHBIX 00pa3oBaTelbHBIX TexHoJornit (Moodle, Adobe Connect Pro u mp.).

B ocBoennu JAUCHUIUIMHBI MHBAJIMAAMU U JIMIJAMU C OrpaHUYCHHBIMU BO3MOXXHOCTAMM 340POBbS HUCIIOJIB3YCTCSA MHAUBUAYaJIbHAsA
pabota. [lox WHAWBHIYaILHOH pa®oTol moapa3symeBaeTcsl ABe (HOpPMBI B3aMMOJICHCTBUS C MpENoJaBaTeNieM: WHAWBHIYyATbHAs
yueOHas paboTa (KOHCYJIbTALUH), T.€. IOMOJHUTEIBHOE pa3bsCHEHHE Y4eOHOrO MaTepHalia U YriyOJeHHOE M3yYeHHUEe MaTepHaia C
TEeMH 00y4YarOUIMMHKCS, KOTOPBIE B 3TOM 3aHMHTEPECOBAHbI, H MHAWBUIyalbHasl BOCIIUTATENIbHAs padoTa.
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WHnuBrayanbpHBle KOHCYABTAIIMM HANPABJICHBl HA WHAMBHAYAIU3ALUIO OOYyYEHUS W YCTAHOBJIEHHIO BOCHHTATEIHFHOTO KOHTAKTa
MEXK/Ty MPernojaBaTesieM 1 00yJaoIUMCs HHBAIHIOM HITM 00yYalONIUMCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI.

[Tpu npoBeneHNH MPOLEAYPH! OLEHUBAHUS PE3YIBTATOB 00YUEHHSI MHBAIUIOB U JIMI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
MO TUCHHUIUIMHE 00ECTeYHBACTCS BBIMOIHEHUE CIEAYIONIMX JOMOIHATEIBHBIX TPEOOBAaHUI B 3aBUCHMOCTH OT WHIUBHUAYAJIbHBIX
0coOeHHOCTeH, 00yJaroIUXCs:

a) MHCTPYKIHUS 10 TOPSAKY MPOBEICHUS MPOLEIYPhl OLCHHUBAHHS MPEIOCTABISIETCS B TOCTYMHON (opMe (YCTHO, B MUCEMEHHOMN
(dhopme, B iuchkMeHHOM Gopme mpudTom bpaiins, ycTHO ¢ HCIIOIB30BaHHEM YCIIYT CYPIOIIEPEBOIYHKA);

6) noctymHas (opMma MPEIOCTABICHHS 3aJaHHi OICHOYHBIX CPEeACTB (B MedyaTHOM (opme, B meyaTHOW (opMme YBETHYCHHBIM
mpuTOM, B reyaTHo hopme mpudTom bpaiiist, B popme 21eKTpOHHOTO TOKYMEHTa, 3a/IaHUs 3aYUTHIBAIOTCS ACCHCTEHTOM, 3aIaHHs
MPETIOCTABIISIOTCS C UCTIONb30BaHUEM CYPIONEPEBOIA);

B) nocTymHas (hopMa MPeIOCTaBICHHsT OTBETOB HA 3ajaHus (IIMChbMEHHO Ha Oymare, HAabOp OTBETOB Ha KOMIBIOTEpE, MHCHMEHHO
mpudtom bpaiins, ¢ HCIOIB30BAHUEM YCIYT ACCHCTEHTA, YCTHO).

TIpu npoBeIeHUH TIPOIISAYPhI OLICHUBAHUS PE3YIbTATOB 00YICHHUs HHBAIHUIIOB U JIUI[ C OTPAHHYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbS
IpeTyCMaTPUBAETCS HCIIOJIb30BaHHE TEXHUIECKHIX CPEICTB, HEOOXOJMMBIX M B CBSI3H C UX HHINBHIYAIBHBIMU OCOOCHHOCTSIMH. DTH
CpencTBa MOTYT ObITh TpemocTaBieHbl YenlY WM MOTYT HCIOJB30BaThCSI COOCTBEHHBIE TeXHHYECKHE cpeacTBa. llpu
HEOOXOIMMOCTH MHBAJIMIAM U JIUIIaM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbBSI ITPEAOCTABISETCS TOTIOTHUTEIBHOE BPEMsI JUTS
MOATOTOBKH OTBETA Ha 3aaHHsl, POIEypa OLCHUBAHUS PE3YIbTATOB O0YUSHHUS 110 TUCIUIUINHE MOXKET MPOBOJUTHCS B HECKOIBKO
JTaroB.

TIpoBeneHre Opolenypbl OICHUBAHUS PE3yIbTATOB OOYYEHHsS WHBAIUIOB M JIUIl C OTPAHMYCHHBIMU BO3MOXHOCTSMH 3J0POBbBS
JIOIYCKaeTCs C UCTIONb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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IIpuioxkenue 1
IIpumepbl BAPHAHTOB 32JaHUH K NPAKTHYECKUM 3aHATHIAM

I'eomeTpuueckasi onTuka

Bas3oeutit yposens

1 CaeToBoi ITYYOK BBIXOJAWUT M3 CTCKJIa B | CKOPOCTH YBCJINYHUBACTCH
BO31YX. Yro MPOUCXOAUT IMPU 3TOM CO | HACTOTA HEC U3MCHUJIACH
CKOpPOCTBIO ux pacnpoCTpaH€Husd, | AJIMHA BOJIHBI YBCJIHYNTIACH

4acTOTOU IEKTPOMAarHUTHBIX
KoJIEOAHHH CBETOBOH BOJIHE, IJIMHOU
BOJIHBI?

2 Ha nmue Bomoema, rirybmna xotoporo 2 | 1,5m
M, HaxoauTcs Tnpeamer. Ha kakoi
rIyOMHE  YBUAMT  3TOT  NpEAMET
HaOMIOaTeNIb, KOTOPBIA CMOTPUT Ha
HETO CBEPXY IEPHEHIUKYIISIPHO
MMOBEPXHOCTHU BOJBI? ITokasarenn
npesomiieHus n=1,33.

3 B mHO BOomoema riyOuHOM 2 M BOMTa 26 M
cBas, Ha 0,5 M BeIcTynmaromiasi u3 BOZBIL.
HaiinuTe 1yiMHY TEHU OT CBau HA JIHE
BOJIOE€MA TpH yrie nagaeHus 60°.

4 | Benmuunaa — npsmoro  m3o0paxkenus | 0,4 m
npeaMera  BABOE  OOJBIIE  CaMOTO
npeaMera. Paccrosinue MEXY
npeaMeToM U u3o0paxeHneM paBHO 20
cMm. Uemy paBHO (poKycHOE paccTosHuE
cobuparome TUH3bI?

Cpeonuii yposens

1. JUis  HEKOTOpo#l JIMHBI BOJHBI TIOKa3aTelb MPEJOMJICHHUS IJI0CKONapauIeIbHON
MPO3payHON IJIACTMHKM H3MEHseTcs OT 3HadeHus ni=1,40 Ha oAHOM W3 MOBEPXHOCTEH 10
n2=1,60 na npyroi. Tommumua nnactuaku d=10,0 mm. Kakoe Bpems t 3aTpaumBaeT CBET Ha
TIPOXO’K/IEHNE TIACTUHKY B TIEPIEHAUKY/IAPHOM K Heii Hanpasnernuu? (0,5 10720 ¢)

2. Nmeercs oTHOPOIHO CBETSIIUICS AUCK paauyca R, spkocts kotoporo L=Lo cos 3 (Lo —
KoHcTaHTa, paHas 1,00%10% kiM% 9 — yronm ¢ HopManbio k moBepxHocTH). HaiiTu cBeToBOI
notok @, ncryckaemslit guckoM. (P=2Lon’R?/3)

3. JIBa mjockuX MNpsSMOYrOJBHBIX 3€pKajla 00pa3yloT IByrpaHHbId yron ¢=179°. Ha
paccrossaud =10 ¢cM OT JMHHM CONPUKOCHOBEHHWS 3€pKal W Ha OJUHAKOBOM pPACCTOSHUHU OT
KaX/I0TO 3epKajla HaXOJUTCS TOYEYHBIH MCTOYHUK cBera. Ompenenuts pacctosHue d Mexay
MHUMBIMH U300paKEHUSIMU UCTOYHHKA B 3epKainax. (3,5 Mm)

4. Boruyroe chepuueckoe 3epkano gaeT Ha 3KpaHe U300pakeHUe MperMeTa, YBEITMUYSCHHOE
B ['=4 pasa. PaccrosHue a or mpenmera a0 3epkaia paBHO 25 cMm. Omnpenenuth paguyc R
KpuBHU3HBI 3epkaina. (0,4 m)

5. ®doxkycHoe paccTosiHue f BOrHYTOTO 3epKana paBHO 15 cMm. 3epkaio JaeT ACHCTBUTEIBHOE
n300pakeHue MpeaMeTa, yMEHbIIEHHOE B TpU pa3a. OnpenenauTb pacCTOsIHUE a OT MpeIMeTa J10
3epkaina. (60 cm)

Buvicoxuit yposens



1. Boruyroe 3epkano gaer Ha skpaHe nzoOpaxkeHue CoilHIIA B BUAE KpY)KKa TUAMETPOM
d=28 mMm. [lnamerp Connia Ha HeOe B yrioBoi mepe =32'. OnpenenuTh paaunyc R KpuBHU3HBI
3epkaina. (6,02 m)

2. Pamnyc R kpuBu3HBI BeINykioro 3epkana paBeH 50 cm. Ilpeamer Bricotorr h=15 cm
HAXOJUTCS Ha PacCTOSHUU a, paBHOM 1 M, oT 3epkana. OnpeenuTh paccTosiHue b OT 3epkaia 10
n3o0paxenus u ero Beicoty H. (20 cm, 3 cm)

3. Jlya mamaer mox yriom €=60° Ha CTEKJISSHHYIO IUIACTHHKY TOJImmMHOW d=30 MmM.
Omnpenenutb 60KOBOE cMelIeHrne AX Jyda Mocie BbIXo/1a U3 IiacTuHKH. (15,36 M)
4. [Tyyok mapamienbHbIX JIyded MajaeT Ha TOJCTYI0 CTEKISIHHYIO IUIACTHHY IOJ| YIJIOM

€=60°, u npenomisAck nepexoaur B crewio. llupuna a myuka B Bo3ayxe paBHa 10 cm.
Onpenenuth mUpUHY b ydka B ctekie. (16,25 cm)

o. Ha crexnsHHyI0 npusMy ¢ mpenoMiisitonuM yriioM 0=60° nagaer myd cBera. Onpenenursb
MoKa3aTelb MPEJIOMIICHUS N CTEKIa, €CJIM NMPH CHUMMETPUYHOM XOJIe JIy4a B TPHU3ME Yrod
otkionenus 6=40°. (1,53)

3HeKTp0MaFHI/ITHbIe K0J1€0aHHUS U BOJIHBI

basoeuviit yposens

1 | Jlorapupmuyeckum nekpemeHnToM | 1. oOpaTHas mNpPOMEXYTKY BpEMEHH, 3a
3aTyXaHus  Has3blBaeTcs  (U3MYecKas | KOTOPbIi aMIUIATYA Kosie0aHus
BEJIMYMHA ... YMEHBILIAETCS B € pa3

2. TOKa3bpIBalOIIas, BO CKOJBKO  pa3s
aMIUTUTya KojeOaHWs yMEHbIIAeTCS 3a
eproz

3. Tokas3blBaromias, BO CKOJbKO  pa3
HanpsDKeHHE Ha KOHJCHCATOpe B pPEe30HaHCe
0oJbIlle  HAMpPsDKEHUS, MOJBOAMMOIO K

KOHTYPY
4. oOpaTHasi YHCJY NepHOAOB, B Te4eHHe
KOTOPBIX aMILINTYya KoJ1e0aHus

yMeHbIIAeTCH B € pa3
5. IpaBWIbHBIN OTBET HE MPUBEIEH

2 | [Nox mukmyaeckoit (KpyroBoi) vactotoi | 1. Bpemst OIHOTO MOJTHOTO KoJIeOaHus
KOJICOAHUS CIIeAyeT TOHUMATH ... 2. 4ncIo KojeOaHui B €IMHUILY BpEMEHU

3.  BEIMYUHY, OOpaTHYl0  IPOMEXYTKY
BpPEMEHH, 3a KOTOPbII aMIUIUTYya KoyeOaHuil
YMEHBIINUTCS B € Pa3

4. yncno koJiedanmii 3a 6.28 cekynna
5. IpaBUIIbHBIA OTBET HE ITPUBEJICH. ..
3 | AMmmmtyna 3aryxatoriero | 1. mepuony konebanuit
AIIEKTPUUYECKOTO KonebaHus | 2. BpEMEHU pellakcaliuu
TEOPETUYECKH YMEHBIIIAeTCs oT | 3. 0eCKOHEYHOCTH
HAYaJIbHOIO 3HAYeHHMs JO HylIs B | 4. oIpelerIeHHOMY IPOMEXKYTKY BpEMEHH,
TEUCHHUE BPEMEHH, PABHOTO ... pa3IMYHOMY JJIsl Pa3HBIX KOHTYPOB

5. IpaBWIbHBIN OTBET HE MPUBEIEH

4 I[ereMeHTOM 3aTyXaHUSA HAa3bIBACTCHA 1. IIOKa3bIBaromias, BO CKOJIBKO pas

¢duznyeckas BeIMUYUHA ... HampspKeHHE Ha KOHJIEHCAaTOpe B PE30HaHCe
OoJbIlle  HAMpPsDKEHUSA, TOJIBOAMMOTO K
KOHTYpY

2. obOparHas 4HCIIy TEpUOAOB, B TEUCHUE




KOTOPBIX aMIUIUTY/Ia YMEHbILIAeTCs B € pa3

3. oOpaTHas TPOMEXKYTKY BpPEMEHHU, 3a
KOTOPbIN aMILTUTy 1 KosieOaHui
YMEHBILIAETCS B € pa3

4. mnoka3bpiBaKOIiasi, BO CKOJbKO pa3
aMILUTUTYa KOJIeOaHMsl yMEHbIIAeTcsd 3a
nepuos

5. TMOKa3blBarollas, BO CKOJbKO  pa3
aMIUIUTYy/1a KoJieOaHUsI YMEHBIIIAeTCs 32 OJHY

CEeKyHIY
6. IpaBUIIBHBIA OTBET HE MPHUBEJICH

5 | Koadpdumumentom 3aryxanus | 1.  mokasblBaromias, BO  CKOJIBKO  pa3
Ha3bIBaeTCs (pU3MUecKas BeJIUUMHA ... HalpspDKEHUE Ha KOHJEHCAaTOpe B PE30HAHCE
Oonpllle  HANPSHKEHHS, TMOABOJMUMOIO K
KOHTYPY

2. oOpaTHas 4YHCIYy TIEpHOJOB, B TCUCHHE
KOTOPBIX aMIUIMTya KoJsie0aHus
YMEHBIIIAETCA B € pa3

3. oOpaTHasi NPOMEKYTKY BpeMeHH, 3a
KOTOPBIIi aMILTUTY/AQ KoJ1e0aHus
yYMeHbLIAeTCsl B € pa3

4. mokaspIBalIas, BO  CKOJBKO  pa3
aMIUTUTyAa Koye0aHMH  yMEeHbIIaeTcsl 3a
eproz

5. IpaBWIbHBIN OTBET HE NPUBEICH

Cpeonuii yposens

1. B BakyyMe pacHpocTpaHseTcs IIOCKas 3IeKTPOMArHUTHAs BomHa ¢ o mopsaaka 100 ¢,
AMIUIUTYa 3J€KTpUYecKoro BekTopa BoiHbI Em=0,775 B/m. Ha mytu BomHBI pacnojaraercs
MOTJIOIIAoNIasl BOJHY IOBEPXHOCTh, uMewmas ¢opmy mnonychepsl pamumyca 1=0,632 M,
oOpallleHHasi CBOEl BEpIIMHON B CTOpPOHY pacmnpocTpaHeHus BosiHbl. Kakyto sHepruto W
MIOTJIOIIAET 3Ta MOBepXHOCTh 3a BpeMs 1=1,00 ¢? (1 m]x)

2. ONEKTpOMarHuTHasE BOJIHA, M3JIy4aeMas AJIEMEHTAapHBIM JMIIONEM, PAaCIpPOCTPAHSETCS B
Bakyyme. B BOJHOBOI 30HE Ha Jiy4ye, MPOBEIEHHOM M3 JUIIOJNS MEPHEHIUKYISIPHO K €ro OcH, B
TOYKe, Haxojsuieiics Ha paccrosHuu 1=1,00 M OT [uNONA, aMIUIMTYJa HaNpPsHKEHHOCTH
anektpuyeckoro mnois Em=1,00 mMB/M. Bbruncnute MomuocTs P u3nmyuenuss gunons (T.e.
SHEPTHI0, U3TYYaeMYIO JUIOJIEM B €IMHUILY BpEMEHH 110 BceM HampasieHusm). (11 Br)

3. Haiitu 4ymcio BO3MOKHBIX COOCTBEHHBIX KoJieOaHUil cToyiba Bo3yxa B TpyOe, 4acTOThI
KOTOPBIX MeHbIe Vo = 1250 I'u. dymmaa TpyOsr 1 = 85 cm. Ckopocts 3Byka v = 340 m/c. Tpyba
OTKpBITAa ¢ 000MX KOHIIOB. (6)

4. Ha nmyTtu miockoil 3ByKOBOM BOJIHBI, pacCIpOCTPaHSIOLIEICS B BO3lyXe, HAXOAUTCS ILap
pamuyca R = 50 cm. JlnmHa 3BykoBOM BOiHBI A = 20 cM, yactotra v = 1700 ['m, ammiutyma
KosebaHuit naBneHus B Bo3ayxe (Ap)m = 3,5 Ila. Haiitu cpennuii 3a nepuosa konebdaHus MOTOK
SHEPTUH, Nnajaroiieid Ha noBepxHocth mapa. (0,01094 Br)

Buicoxuii yposens

1. B oaHOpoOaHEH cpesie pacnpocTpaHseTcs TUIocKas yrnpyras BosiHa Buaa & = ae™ (ot - kX),
rae a, Y, ® u k — mocrosiHHbie. Haiitu pa3Hocth (a3 konebaHuil B TOYKaX, TJ€ aMILTUTYIbI
CMEMIEHUST YaCTHI] CPeJIbl OTIUYAOTCSA ApyT oT apyra Ha 1 = 1,0%, ecmm y = 0,42 Ml u IJIHA
BostHBI A = 50 cm. (0,3 pan)



2. W30TponHbIil TOYEUHBIM HCTOYHHUK, 3BYKOBas MoIIHOCTH kortoporo P = 0,10 Br,
HAXOJUTCS B LIEHTPE KPYrjoro mojoro IuimHapa paguyca R = 1,0 M u Beicotel h = 2,0 M.
[Tonarasi, YTO0 CTEHKHM LMJIMHJIPA MOJHOCTHIO MOTJIOMIAIOT 3BYK, HAUTU CPEAHHM MOTOK YHEPIHH,
najaromuii Ha 60KOBYIO TOBepXHOCTH muuHApa. (0,071 Br)

3. Haiiti 4ncio BO3MOXKHBIX COOCTBEHHBIX KOJICOaHMI CTOJI0a BO3/yXa B TPyOe, YacCTOTHI
KOTOPBIX MeHbIe vo = 1250 I'u. ymua TpyOs 1 = 85 cm. Ckopocth 3Byka v = 340 m/c. TpyOa
3aKpBITA C OJTHOTO KOHIIA. (6)

4. Ha paccrosnuu r = 100 M OT TOUE€YHOT'O MU30TPOIIHOTO UCTOYHMKA 3BYKa yacToThl 200 't
ypoBeHb rpoMkoctTd L = 50 nab. Ilopor ciablmmMocTd Ha 3TOM YacTOTE€ COOTBETCTBYET
MHTEHCUBHOCTH 3ByKa lo = 0,10 nB1/M?. Kos(hdurmenT 3aryxanus 38yKoBoil BOMHBI ¥ = 5,0 M,
Haiitu 3ByKoBYI0 MOIIHOCTH HcTOYHUKA. (1,4 B)

HNuTepdepeHnusi CBETOBBIX BOJIH

basoeuviit yposens

1 | Kakue yCIIOBUS aprsitoTest | 1. OnMHaKoOBbIE aMIUIUTY /b
HeoOXoauMbIMH Ui HaOmogeHus | 2. OQHHAKOBbIE YACTOThI
YCTONUMBOIA unTepdepenrontoi | 3. OquHaKkoBbIe a3kl
KapTUHBI? 4. TlocTosiHHasi pa3HOCTH (pa3

2 | Pa3znocth xoaa IByx | 90°
uHTEp(EPEHITMOHHBIX BOJIH

MOHOXPOMAaTHYECKOTO  CBETa  paBHA
4YeTBEPTU JUIMHBI BOJIHBL. Omnpenenure B
rpajaycax pasHoCTh (a3 KojeOaHui.

3 Ha »kpan oT TOYEYHOro UCTOYHHKA, | 5,8 MM
HAXOMSIIErocs OT HEro Ha OYCHb
OOJIBIIIOM PACCTOSIHUH, TaJaeT CBET C
JnuHoM  BonHBI 580 HM. B skpane
MMEIOTCSl JIBE€ MapajulelibHbIC IEeTu Ha
paccrossHun 100 MKM OJHA OT ApYTOM.
Ornpenenure pacCTOSTHUE MEXAY JBYMS

COCEHUMU 0JIOCAMH
UHTEPHEPEHIIMOHHBIX MaKCHUMYM,
HaOJII0JTaeMBIX Ha JKpaHe,

PACIIOJIOKCHHOM MapalJICJIbHO 3KpaHy
Ha pacCTOsIHUUN 1 M oT HeroO.

4 | PaccrosiHMEe MEXIy IBYyMs IIEIsAMH B | 1M
onbiTe FOHTa 0,5 MMm. Illenn ocemaroT
MOHOXPOMAaTHYECKUM CBETOM C JUIMHOMN
BOJIHEBI 0,6 MKM. Onpenenure
paccTosiHUE OT IIeNel A0 dKpaHa, eciH
HIMpUHA UHTEPGEPEHIIMOHHBIX T10JI0C

paBHa 1,2 m
5 VceranoBka mia  HaOmroneHus koger | 1,48
Hrrotona OCBeIIaeTcs

MOHOXPOMAaTHYECKHM CBETOM C JUTHHOMN
BostHEI 0,6 MKM, MagaronM HOPMAIBHO.
IIpocTpancTBO  MeXIy  JIUH30H H
CTEKJITHHOW IIJIACTMHKOM  3aIlOJHEHO
JKAJIKOCTBIO, M HAOIOJEHHE BEIETCS B
MPOXOJAIIeM cBeTe. Pammyc KpuBH3HBI




auH3el 4 M. Onpenenure mokasaTelb
MIPEJIOMJICHUS YKHUJIKOCTH, €CITH PaJIHyC
BTOPOTO CBETIIOro Koibia 1,8 mm.

Cpeonuii yposens

1. Paccrosane d mexny nByms mensmMu B ombiTe FOHra paBHo 1 mm, paccrosHue | ot
mene 1o skpaHa paBHO 3 M. Onpenenuts [UIMHY BOJHBI A, HMCIYCKaeMOM HMCTOYHHKOM
MOHOXPOMAaTHYECKOTO CBETA, €CIU IUpUHA b monoc naTepdepeHun Ha 3KpaHe paBHa 1,5 Mm.
(0,5 mxm)

2. B onbite FOnra paccrostaue d mexay mensmu pasuo 0,8 mm. Ha kakom paccrostnuu 1 ot
1iesel ciaenyer pacinooKuTh 3KpaH, YTOOb! MHUPHHA b MHTEpPEPEeHIIMOHHO MMOJIOCH! OKa3alach
paBHoO# 2 Mmm? (2,5 m)

3. Ha »skpane HaOmomaercss HHTEpQEpPEHLMOHHAs KapTUHA OT JBYX KOIE€PEHTHBIX
HMCTOYHUKOB CBETa C JUIMHON BOJHBI A=480 HM. Korjma Ha myTu OJHOTO M3 MyYKOB MOMECTHIIN
TOHKYIO IUIACTUHKY W3 IUIABJIEHOrO KBapua ¢ IIOKaszareneM ImpeiaomieHus n=1,46, To
nHTephEpEeHIIMOHHAs KapTHHA CMeCTHIach Ha m=69 nonoc. Onpeaenuts TonmmHy d KBapeBou
IJIACTUHKH. (72 MKM)

4. VYrinosoil nuamerp 3Be3nbl berenbreiize (o Opuona) paBeH 0,047 yriioBoil CeKyHJBI.
Uemy paBeH paalyC KOTEPEHTHOCTH Pxor CBETA, MPUXOJSAIIETO HA 3eMIII0 OT ATOM 3Be31bI? (2,98
M)

5. KnunoBuanas riactuaka mupuabl a=100,0 MM uMeeT y oaHOro Kpast tonamuny b1=0,358

MM, a y apyroro bz=0,381 mm. [Tokazarens npenomienus miactuaka n=1,50. ITox yrmom 9=30°
K HOpMaJIA Ha TUIACTHHKY TaJlaeT IMy4OK MapajuIesIbHBIX Jiyueil. J[irHa BOIHBI aIal0MIero cBera
A=655 HM (kpacHbli 1BeT). OnpenenuTs MUPUHY AX HHTEPPEPEHIIMOHHBIX MOJIOC (M3MEPEHHYIO
B IUIOCKOCTH IUIACTUHKH), HAOJIOJaeMbIX B OTPaKEHHOM CBETE, JUIS CiIydas, KOrla CTCICHb
MOHOXpoMaTH4HOCTH cBeTa A/AA paBHa 5000. (1 mm)

Buwicoxuii yposens

1. Paccrostaust ot 6unpusmel Openens 10 y3KoW LIeNN U SKpaHa paBHbI COOTBETCTBEHHO a =
25 cm u b = 100 cm. bunpusma crexnsiHHas ¢ npenomisitomiuM yriom 6 = 20'. Hailitu muny
BOJIHBI CBETA, €CIIU IIUPHUHA UHTEP(EPEeHIIMOHHOM MoJockl Ha 3kpaHe Ax = 0,55 mm. (0,6 MKkM)

2. [T1nockass MOHOXpoMaTH4ecKasi CBETOBas BOJHA MaJaeT HOPMAJbHO Ha Auadparmy c
JBYMSI Y3KMMH IIEJISIMH, OTCTOSLIMMHU JIpYT OT Apyra Ha paccrosHue d = 2,5 mm. Ha skpane,
pacnosnoxxeHHoM 3a nuadparmoil Ha | = 100 cm, oOpasyercs cucrtema HMHTEPPEPEHIMOHHBIX
nosioc. Ha xakoe paccTosiHuE U B KaKyl0 CTOPOHY CMECTSATCS ATH IOJIOCHI, €CIIM OAHY M3 ILIENeH
MEPEKPHITh CTEKJISHHON MIacTUHKOW TonumHbl h = 10 MkM? (2 MM U CMECTHTCS B CTOPOHY
e CO CTEKJISTHHOM TTACTUHKOM )

3. HaiiTh MuHMManbHYIO TONIIMHY IJIEHKHM C IOKas3areneMm mnpenomieHus 1,33, npu
KOTOpO#l cBeT ¢ anuHOW BONHBI 0,64 MKM HCHBITBIBAET MAKCHUMAJIBHOE OTPaKEHHE, a CBET C
muHo# BosHbI 0,40 MKM He oTpakaeTcs coBceM. YTroa najeHus ceta paseH 30°. (0,65 Mkm)

4. [Tnocko-BeINyKiast CTEKJIsSIHHAS JIMH3a ¢ paguycoM KpuBu3HbEI R = 40 cm conpukacaercs
BBIITYKJIOW MOBEPXHOCTHIO CO CTEKJISTHHOW MJIACTUHKOMU. [Ipu 3TOM B OTpa)K€HHOM CBETE pajnyc
HEKOTOpOro Kojbla r = 2,5 MM. HaGmroast 3a JaHHBIM KOJIBLIOM, JIMH3Y OCTOPOYKHO OTOABUHYIH
ot riactuHku Ha Ah = 5,0 mkm. Kakum cran paguyc storo konbua? (1,5 mm)

S. Ha Bepmmne chepuyeckoil MOBEPXHOCTH TIIOCKO-BBIMTYKION CTEKJISHHON JIMH3bI UMEETCS
COLUTM(OBAHHBIN IMJIOCKHM ydacTok paauyca ro = 3,0 MM, KOTOPBIM OHa COIPHKACAaeTcs CO
CTEKJITHHOW TUTACTHHKOH. Pamnyc KpuBH3HBI BRITYKIIOH moBepxHOCTH JUH3BI R = 150 cM. Haiitn
panuyc IecToro CBETIIOro KOJbIa MpU HAOMIOCHUN B OTPAXXEHHOM CBETE C JUTMHOM BOJHBI A =
655 HMm. (3,795 Mm)



JAundpakuusi cBeTOBBIX BOJH

ba3zoewtii yposens

1 |Ilpu OCBEIICHUU TOYEUHBIM | 1. pa3memiaercsi cBeTJ/iOe NATHO
MOHOXPOMATHYECKUM CBETOM KPYTJIOro | 2. pa3MeLaeTcst TEMHOE MATHO

OTBEPCTHSl OUYEHb MAJIOr0 pajauyca Ha | 3. MPH MOCTENEeHHOM YBeJMYEeHHHU pajauyca
9KpaHe HaOmojgaercs Au(paKIHOHHAS | OTBEPCTHSI  OCBEIIEHHOCTh B IEHTpe
KapTuHa. B leHTpe KapTUHBI. .. CHAYajla yBeJIMYMBAETCH, 3aTeM YObIBaeT
NoYTH hi (1) HYJISl, 3aTemM BHOBb
yBeJIMYMBAETCH U T.J.

4. mpH TOCTENEHHOM YBEJIMYEHHH paanyca
OTBEPCTHS  OCBEIICHHOCTh B IICHTpPE
YBEJIMYUBACTCS U JIOCTUTaeT MaKCHUMAaJbHOTO
3HAYCHHUS

2 Onpenenure paauyc TpeTheil 30HBI | 1,64 MM
®peHens s ciydas IUIOCKOW BOJIHBI.
PaccrosiHue OT BOJIHOBO# TOBEPXHOCTH
o0 Touku HaOmomenus 1,5 m. Jlnuna
BOJIHEI 0,6 MKM.

3 Ha mens mwmpunoit 0,1 mm mamaer | 1m
HOPMaJIbHO MOHOXPOMATHUYECKHUH CBET C
JUITMHOM BOJIHEI 0,5 MKM.
JludpakimonHas KapTHHA HAOJII01aeTCs
Ha JKpaHe, PacIoI0KEHHOM
napajieabHO SN, Onpenenure
paccTosiHAe OT WIETW JI0 JKpaHa, eciv
NIMpUHA TEHTPAIBHOTO0 Makcumyma |
CM.

4 | Ha nmadparmy ¢ KpyriibiM OTBepCcTHEM | 8
nuaMmerpoM d=4 MM majaeT HOPMAJIbHO
NapauIeIbHbIA IIy4O0K Ty4yeu
MOHOXpomaThueckoro ceta  (A=0,5
MKM). Touka HaOIIOIeHNS HAXOIUTCS Ha
OCH OTBEpCTHS Ha paccTosiHuu b=1 M ot
HEro. Ckomnbko 30H ®penens
YKJIQ/IbIBAETCSI B OTBEPCTHH?

5 | AudpakunronHass pemieTka COICPKHUT | 7
n=200 mrpuxoB Ha 1 mMm. Ha pemerky
najaer HOPMAJIBHO
MOHOXpOMaTH4eCKui cBeT (A=0,6 MKM).
MakcumMyM ~ Kakoro  HaumOOJBILIETO
MOpsIJIKA IA€T 3Ta pemerka?

Cpeonuii yposens

1. Ha mudpakuumonnyro pemerky c¢ nepuogoM d=10 mxm mox yrinom o=30° mamaer
MOHOXPOMATHYECKUN CBET C JIMHOW BOJHBI A=600 HM. Omnpeaenuth yroia ¢ audpaxiuu,
COOTBETCTBYIOIINH BTOPOMY TJITaBHOMY Makcumymy. (38,3°)

2. JudpakiuoHHas KapTUHA TOJy4YeHa C MOMOINbIO JAU(PPAKIMOHHOW PEIIETKH IMHON
I=1,5 cm u nepuogom d=5 mMkM. OrnpenenuTh, B CIEKTpe KaKOr0 HAaMMEHBILETo MOpsAKa ITOMH



KapTUHBI MOJTy4YaTcsi pas/iesibHble N300paKeHHsI IBYX CHEKTPAJIbHBIX JHMHUN C Pa3HOCTBIO JJIMH
BoJIH AA=0,1 HM, ecii TUHHUHU JIekKaT B KpaitHel KpacHoU yacTH criektpa (A=760 um). (3)

3. Ha rpanp kpucraina kaMeHHON COJM MajaeT HapauieidbHbIH MyYOK PEHTIE€HOBCKOIO
usnydenus (A=147 nm). Onpenenuts paccrosare d MeXa1y aTOMHBIMH TTIOCKOCTSIMH KpUCTAILIA,
ecnu TUGPaKIUOHHBI MakCUMyM BTOPOTO MOpsAKa HaOI0aeTcs, KOrja U3IydeHHe MajiaeT
nox yrioM 9=31°30' k moBepxHOCTH Kpuctamia. (1,933 am)

4. KakoBa yiMHa BOJHBI A MOHOXPOMATHYECKOTO PEHTI€HOBCKOTO M3JY4EHUs, MaJar0Iero
Ha KpUCTAl KalblUTa, eclu JUGPAKIUOHHBIM MakCUMyM IEpBOTO MOpsAIKa HaOIIoAaeTcs,
KOT/Ia yrojl 3 MEXJy HampaBJICHHEM MaJarollero M3IydeHUs M TPaHbI KpHCTaia paBeH 3°7
Paccrosinue d mexxmy aTOMHBIMH TUIOCKOCTSIMH KpHUCTalIa MpUHATH paBHbIM 0,3 HM. (31,2 M)

o. TouedHbIi HCTOYHUK cBeTa C JUTMHON BOJHBI A = 0,50 MKM pacnoioskeH Ha pacCTOSIHUU a
=100 cm nepen nuadparmoit ¢ KpyrisiM oTBepcTieM paanyca r = 1,0 mm. Haiitu paccrostaue b
oT nuadparMbl A0 TOYKM HAOMIOJAEHUS, AN KOTOpoil umcio 30H DpeHens B OTBEPCTUU
coctasisieT k = 3. (2)

Buvicokuit yposens

1. Mexly TOYeUHbIM HCTOYHHKOM CBETa M 3KPaHOM MOMECTWIM auadparMy ¢ KpyribiM
OTBEPCTHEM, PaJUyC KOTOPOI'O I MOYKHO MEHSTh B IpoLEcce OmbITa. PaccTosHus oT nuadparMbl
710 UCTOYHUKA U 9KpaHa paBHbl a = 100 cm u b = 125 cm. Onpenie’anTs ATUHY BOJIHBI CBETA, €CIIU
MaKCUMYM OCBEUICHHOCTH B LEHTpe AU(PAKIMOHHONW KapTUHBI HA JKpaHe HaOIIOMaeTCs MpH
rn = 1,00 mm u crenyromuii MakcumyM npu r2 = 1,29 mm. (597,7 um)

2. [Inockas MoOHOXpOMaTHYecKass CBETOBas BOJHA [aJaeT HOPMAaJbHO Ha KpYIJoe
orBepctue. Ha pacctostnuu b = 9,0 M 0T HEro HaxoAUTCS PKpaH, I7i€ HAOIIOMAIOT HEKOTOPYIO
TudpakMoHHyI0 KapTuHy. uamerp orBepctusi ymenbiiuiaud B 1 = 3,0 pasa. Haiitu HOBOE
paccrosiHuE b', Ha KOTOPOM HaJIO MOMECTHTH KPaH, YTOOBI MOIYIYUTh HA HEM JU(PAKIIHOHHYIO
KapTUHY, HOJOOHYIO TOM, YTO B IPEAbAYILEM cllyyae, HO YMEHBIIEHHYO B 1 pa3. (1 m)

3. TodeuHblii HMCTOYHMK MOHOXPOMATHYECKOTO CBETAa PACHOJIOKEH Mepea  30HHOMN
IUTACTUHKOW Ha pacctossHMM a = 1,5 M ot Hee. M300pakeHne HCTOUYHMKAa oOpasyercss Ha
paccrosinuu b = 1,0 M ot minactunku. Haiitu pokycHoe paccrosinue 30HHOM miiacTUHKU. (0,6 M)
4. Cger ¢ anunoi BonHbI A = 0,50 MkM manaer Ha mens mupuHsl b = 10 MKkM moz yriiom
o = 30° k ee HopManu. HaiiTu yriioBoe monoxeHue nepBbIX MUHUMYMOB, PACIIOJIIOKEHHBIX 110
00€ CTOpOHBI IIEHTpaNIbHOTO (ppayHTrOdhepoBa Makcumyma. (26°45")

5. Caer, coaepxaliuii 1Be criekTpanbHble TuHUU ¢ JunHamu BosiH 600,000 u 600,050 HM,
najgaeT HOpMajibHO Ha nudpakunoHHyro pemerky mupuHbl 10,0 MM. Ilog HexkoTOpBIM yriiom
Tudpakiuy & 3TH JIMHUM OKa3ajKCh Ha mpejese pasperieHus (mo kpureputo Panes). Haiitu 9.
(46,059°)

6. [Ipy nOpoXoXIAEHHWH TIydKa pPEHTIeHOBCKUX Jyded ¢ A = 17,8 1nMm depe3
MOJINKPUCTAINIMYECKUI 00pasel] Ha dKpaHe, paclojoXeHHOM Ha paccrosHuu | = 15 cm or
o0pasiua, o0pazyercsa cuctemMa JUPPaKIUOHHBIX Kouel. OnpenenuTs paJuyc CBETIOro KOJbla,
COOTBETCTBYIOIIETO BTOPOMY MOPSAKY OTPAKEHUS OT CUCTEMBI MJIOCKOCTEN € MEXKIIOCKOCTHBIM
paccrosiuueM d = 155 mm. (0,035 m)

IHHonsipusanus cBera

KBas3oewtit yposens

1 Onpenenure  crenens  nonspusanuu | 0,8
YaCTHYHO TOJIAPU3AIMOHHOTO  CBETA,
€CIM aMIUIUTy/la CBETOBOTO BEKTOpa,
COOTBETCTBYIOIIAS MaKCHMAaJIbHOMH
WHTEHCUBHOCTH CBETa, B 3 pa3za OOJIbIIe




aMIUTMTY/IBl, COOTBETCTBYIOIICH  €ro
MHHUMAaJIbHOH NMHTEHCUBHOCTH.

2 | Onpenenute BO CKOJIBKO pa3 | 9,88
YMEHBUIUTCS WHTEHCHUBHOCTh
€CTeCTBEHHOTO  CBETa,  MPOIIEAIIETO
yepe3 JBa HUKOJIS, IJIaBHbIE MJIOCKOCTH
KOTOpBIX 00pa3zytor yron B 60°, eciu
KXl M3 HUKOJIEH KaK IIOTrJI0NIAET,
TaK 1 oTpaxkaet 5% Majarolero Ha HUX
CBeTa.

3 [Tygok ecrecTBeHHOrO cBera mamgaer Ha | 1,73
CTEKISIHHYIO TmpusMy ¢ yriom  30°.
Onpenenure MoKazaTeilb MPEIOMICHUS
CTEKJIa, €CJIH OTPAKECHHBIHN JTyY SIBIISCTCS
TUTOCKOTIOJISIPA30BAHHBIM.

4 [Tyyox cBera, ugymuid B BO3ayxe, | 36°
najaeT Ha MOBEPXHOCTh JKHIKOCTH IO
yraoM  €1=54°. Omnpenenuts  yroi

OpEeIOMIIEHUS €2 yyKa, eciu
OTpa’KEHHbIH MMy4OK MOJIHOCTBIO
HOJISIPU30BaH.

5 | Anammmzatop B k=2 pasza ymenbiaer | 45°
MHTEHCUBHOCTh CBETAa, MPHUXOJIIETO K
HeMy oOT mnossipuzaropa. Omnpenenurts

yroi a MEXITY TUIOCKOCTSIMU
MPOITyCKaHUsA rojrsipusaropa 51
aHanu3aTopa. [otepsimu
MHTCHCUBHOCTH CBETa B aHAJIM3aTOpE
npeHeopeyb.
Cpeonuii yposens
1. VYron o MeXay TUIOCKOCTSIMH MPOMYCKaHUs TOJIIpU3aTopa U aHaiu3aTopa paseH 45°. Bo

CKOJIbKO pa3 YMEHBIIUTCS HMHTEHCHUBHOCTb CBETA, BBIXOJSIIEIO W3 aHaJIU3aTopa, €ClIU yroil
yBeNnU4uTh 10 60°? (B 2 paza)

2. Bo ckonbpko pa3 ocnabnsieTcsi HHTEHCUBHOCTh CBETA, MPOXOJAIIETO Yepe3 JIBa HHUKOIIS,
MJIOCKOCTH TPOMYCKaHUsI KOTOphIX oOpasyrorT yron o=30°, ecnmu B KaxJIOM U3 HUKOJEH B
otnenbHOCTH TepsieTcs 10 % MHTeHCHBHOCTH Majaromiero Ha Hero ceeta? (3,29)

3. B yacTMuHO-TIONSIPU30BaHHOM CBETE AMILTUTYJa CBETOBOI'O BEKTOpa, COOTBETCTBYIOLIAS
MaKCUMaJbHOW HMHTEHCHUBHOCTH CBETa, B n=2 pa3a OOJbIlle aMIUTUTYAbI, COOTBETCTBYIOIIEH
MUHHMAJIBHOW MHTEHCUBHOCTH. ONpeenuTh cTeneHb nospusanun P ceeta. (1/3)

4, [TnacTuaKy KBapra TOMMUHON d1=2 MM, BBIPE3aHHYIO MEPHCHANKYISIPHO ONTHYECKON
OCH, TIOMECTUIIM MEXAY NapayieIbHBIMH HHUKOISIMHU, B PE3YJIbTAaT€ 4YEero IJIOCKOCTh
MOJIIPU3allU CBETa TMOBEpHYyNach Ha yron ¢=53°. Onpenenuts TONIUHY d2 TUIACTUHKH, TIPH
KOTOPO# TaHHBI MOHOXpOMAaTHYECKUN CBET HE MPOXOAUT uepe3 aHaiuzarop. (3,4 Mm)

5. Ha myTu yacTHYHO-IOJISPU30BAHHOTO CBETA, CTENEHb Moiisgipu3anuu P koTtoporo paBHa
0,6, moCTaBMWJIM aHAIU3aTOp TaK, YTO MHTEHCHBHOCTh CBETA, MPOILEIIIEr0 4Yepe3 Hero, crajia
MaKkcUMaibHOW. BO CKOJNBKO pa3 yMEHBIIUTCS WHTEHCUBHOCTh CBETa, €CIU IIJIOCKOCTh
MPOMYCKaHMs aHAIM3aToOpa MOBEpHYTH Ha yroi 0=30°7 (1,23)

Buvicokuit yposens



1. JInHelHO NOJISAPU30BAHHBIA CBETOBOM IIy4OK IaJaeT Ha IOJISIPU3ATOP, BPALLAIOILIMICS
BOKPYTI' OCH IIy4Ka C YIJIOBOM CKOpocThio ® = 21 pan/c. HaliTu cBeTOBYyIO 3HEpruio,
MIPOXOJISAUIYI0 Yepe3 MOJIIPU3aToOp 3a OJUH OOOpOT, €CJIM MOTOK PHEPrHH B MAJAIOIIEM Iy4yke
®p = 4,0 MmBrT. (0,6 M)

2. ITyyok ecTecTBEHHOro cBeTa MajgaeT Ha cucteMy u3 N = 6 HUKOJIEH, IJIOCKOCTh
MPOIYCKaHUsI KaXKJIOr0 M3 KOTOPBIX NOBepHyTa Ha yroa ¢ = 30° OTHOCUTENIBHO IUIOCKOCTHU
IIPOITyCKaHUsl Ipelplayllero Hukoisd. Kakas yacTb CBETOBOrO IOTOKA IPOXOIUT 4YEpeE3 3Ty
cuctemy? (0,12)

3. CreneHp noysipU3alUy YaCTUYHO NoJspu3oBaHHoro ceera P = 0,25. Haiitu oTHoueHue
MHTEHCUBHOCTHU MOJIIPU30BAHHON COCTAaBISIOLIEH 3TOr0 CBETa K MHTEHCHUBHOCTH €CTECTBEHHOI
cocrasistomieit. (0,333)

4. Ha nyTtu yacTuyHO MOJSPU30BAHHOIO IMyYKa MOMECTHIIM HUKOJb. [Ipy moBopoTe HUKOIS
Ha yron ¢@ = 60° W3 TMOJIO)KEHUS, COOTBETCTBYIOIIETO MAaKCUMYMY IIPOITYCKaHHUSl CBETa,
MHTEHCUBHOCTH IMPOIIEAIIETo cBeTa yMeHblnuiaachk B 1 = 3,0 pasza. Halitu crenens nonspusanuu
nagatomrero ceera. (0,8)

5. Ha moBepxHOCTh BOJBI MOA YriioM bprocTepa magaer My4ok MIIOCKOMOISIPU30BAHHOTO
cBeta. IlnockocTe KkoyiebaHMIi CBETOBOrO BEKTOpAa COCTaBIsAET Yroid ¢ = 45° ¢ IIOCKOCTBIO
nagenus. Havitn koaddumuent orpaxenus. (0,039)

B3aumoneiicTBue 3J1IeKTPOMAarHUTHBIX BOJIH € BEIIECTBOM

basoeuviit yposens

1 |Ilpu npoxoxaeHun B  HekoTopom | 1/8
BEILIECTBE MyTH | HHTEHCUBHOCTH cBeTa |
yMEHBbIIAETC B JBa pasza. Bo CkosbKO
pa3 yMeHbIIUTCs | TpHu POXO0KICHUN
nytu 31?

2 Bo ckompko  pa3  MHTEHCHBHOCTH | 3,254
MOJICKYJISIPHOTO ~ PAcCessHUS ~ CHHETO
cBeta (A=460 HM) MpPeBOCXOIUT
WHTCHCUBHOCTh  PAaCcCesSHUS  KPacHOTO
cseta (A=650 um)?

3 | Haiitu  koHmeHTpamuioo  cBoOomHbx | 2,4 1013 m3
ANIEKTPOHOB ~ MOHOC(heEpbl, ecau i
pamuoBoiiH ¢ yactoroi v =100 MI'11 ee
nokasarenb npenomsienus n = 0,90.

Cpeonuii yposens

1. B 3eMHBIX yCIOBUSAX JJIMHA BOJHBI UCITYCKaeMOIl aTOMapHBIM BOJIOPOAOM CIIEKTpaIbHOU
muann Hq paBHa A=656 HM. Ilpu u3MepeHUM NIJIUHBI BOJHBI ATOW JHHUM B H3IyYCHUH,
MPUXOASIIEM OT JUaMETPAIbHO IPOTHBOIMOJOKHBIX KpaeB COJHEYHOrO JUCKa, ObLIO
oOHapyxkeHo paznuuue, coctaBisomee AA=0,0088 M. Bocmonb30BaBIIMCE ATUMH JTaHHBIMH,
Haiitu iepuona T obparenust ComHIIa BOKPYT €ro ocH. (25 CyTOK)

2. Buecmuii 607b1110# BKJIa B pa3BUTHE ONTUKU U3BECTHBIA aMepukaHckuid Gpusuk Pobept
Byz ouens mro0un nryTky ¥ po3birpsiil. C ero uMeHeM cBs3aHO MHOTO JiereHa. CoriacHo OJHOM
u3 HUX Byza ogHaxxabl, ympaBiss aBTOMOOWIIEM, NMpoexaj Ha KpacHbIM cBeT. OCTaHOBHBILEMY
ero monuieinckoMy Bya oOBSICHHII CBOW MPOCTYNOK TeM, 4TO BcienacTBue dddexra Jlomepa
KpacHBIi CBET eMy mokaszaics 3eneHbM. [lomuneiickuii Toke moOun mryTky. [losTomy oH
coryacuics MpUHATh Bepcuio Byna, ogHako omrpadoal ero 3a IpeBhIIEHHE CKOPOCTH.



Tpebyercst HAlTH CKOPOCTH aBTOMOOWIIA V, TIPU KOTOPOH KPACHBIN CBET ¢ AMUHON BoJIHBI 690 HM
OBLT OBI BOCIIPHHAT BOJUTENIEM KAK 3€JIeHbIH ¢ AmmHoi BoHb! 530 mM. (7,7 107 M/c)

3. Kocmuuecknii kopabnbs ynansercs oT 3emum co ckopocthio V=10 kwm/c. Yacrora
Vo DJIEKTPOMArHUTHBIX BOJH, U3JIy4aeMbIX aHTEHHOH kopabuss, paBHa 30 MI'm. OnpenenuTsb
JOIUIEPOBCKOE CMeIlleHue AV 4acTOThbl, BOCIPUHUMAEMON MPUEMHHUKOM. (MeHbIle Ha 1 kI'1x)

Buvicoxuit yposens

1. Wmes B BUILY, UTO JIJIsl JOCTATOYHO YKECTKUX PEHTIC€HOBCKUX JIy4ei 3JI€KTPOHBI BEIIECTBA
MOKHO CUMTAaTh CBOOOJHBIMHU, ONPEICITUTH, HA CKOJBKO OTIMYAETCS OT €IMHUIIBI ITOKa3aTellb
npeoMIIeHUs rpaduTa s PEHTTEeHOBCKUX JIy4el ¢ JUTMHOW BOJHBI B BakyyMme A = 50 mim. (-8 107
N

2. ITpu xakoil mpenenbHONW CKOPOCTH V (B JOJSIX CKOPOCTU CBETa) MCTOYHMKA MOKHO
BMECTO PeNATUBUCTCKON popmyisl v=vo*sqrt((1-p)/(1+B)) nns sdpdekra Jomaepa moab30BaThCs
NPUOIIDKCHHBIM BbIpaXKeHueM Vv~vo(1-f), ecinu MOrpeniHoCTh B ONPEACICHUM YacTOThl HE
nokaa npesimath 1 %? (0,14c¢)

3. [Tpy M3ydeHuu CreKTpa U3Iy4eHUs] HEKOTOPOH TYMaHHOCTHU JIMHHS M3ITy4eHHs BOJOPOIA
(A=656,3 HM) oOKa3zasacb cMelieHHONM Ha AA=2,5 HM B 00yiacTb ¢ OONbBIICH JIMHOW BOJIHBI
(kpacHoe cmemenue). HallTu ckopocTh V JBHKEHHS TYMaHHOCTH OTHOCHTENBHO 3eMIId U
yKa3aTh, yJalseTcsl OHa OT 3eMIIM MM MpubImKaeTcs K Heil. (yaansercs co ckopocthio 1,14 10°
M/C)

4. PacckaspiBaroT, yTo u3BecTHbI pusuk Podept Byn, npoexaB onHaxabl Ha aBTOMAIIWHE
Ha KpacHbIi cBeT cBeTrodopa, OBLI OCTAaHOBIECH OnrocTuTeneM mnopsaka. Pobept Byn,
cocimaBmuchk Ha 3¢dext Jlomiepa, yBeps, 9TO OH €Xall TOCTaTOYHO OBICTPO W KpPacHBIH CBET
cBeToopa 715 HEero u3MeHusICs Ha 3eneHblil. OLIeHUTh CKOPOCTh V, ¢ KOTOPOM T0JKHA ObLia Obl
JIBUTAThCS aBTOMAIIIMHA, YTOOBI KpacHbIN curHai cBetodopa (A1=650 HM) BOCIPUHUMAJICS Kak
senensiit (A2=550 Hm). (5 107 m/c)

KBaHTOBBIE CBOJICTBA CBETA

KBas3oewtit yposens

. OT YaCTOTHI 00JIYHAIOIIETO CBETA

OT MOIITHOCTH 00.,Iy4aeMOoro cBera

OT CKOPOCTH BBLIJIETAIOIINX JIEKTPOHOB
OT CBOICTB BelecTBa OTOKATO/Aa

1 | Or «kakux  mapamMeTpoB  3aBUCHT
BEJIMYMHA TOKA HACHIIIEHUS?

OT YacCTOTHI OOJTyUarOIIero CBeTa

. OT MOIITHOCTH 00JTy4aeMoro CBeTa

. OT CKOPOCTH BBUJIETAIOIINX JIEKTPOHOB
. OT CBOIICTB BenlecTBa (pOTOKATOAA

2 | OT kakuxX mapaMeTpoB 3aBHCUT padoOTa
BbIX0/a IpH GoTo3dpdexTe?

3 | Ckombko ()OTOHOB M3NIy4eHHs ¢ AMHOM | 26 10
BOJIHBI 520 HM B BakyyMe Oy1yT UMETh
sHepruro 1 mJx?

4 | [lydok onekTpoHOB, mpoias uepe3 | 13,3 km/c
Y3KyI0 1IIeJib, CO3Ja€T TaKyl IKe
TUGPAKIMOHHYIO  KapTUHY, Kak |
MOHOXPOMaTHYECKOE U3Ty4YECHHE C
JUIMHOM BOJIHBI 55 HM. KakoBa cKopoCTh
3JIEKTPOHOB?

5 Jlo kakoro MakcuManbHOro noreanuana | 4,5 B
3apAAUTCS YAAJICHHBIA OT JPYTHX Tell
MEIHBIA IMapUK MPU OOJYYCHHH €Tro




JJIEKTPOMArHUTHBIM ~ U3JIYyYEHHEM  C
JUIMHOM BOJIHEI A = 140 aM?

Cpeonuii ypoeenw

1. Hmeetcst nBa aOCONIIOTHO YEpPHBIX HCTOYHMKA TEIJIOBOTO H3NIyueHus. TemmepaTrypa
onHoro u3 Hux T1 = 2500 K. Haiitu temmneparypy Apyroro MCTOYHHMKA, €CJIM JUIMHA BOJIHBI,
OTBEUaronas MAaKCUMyMY €r0 UCIyCKaTeIbHOU crmocoOHocTH, Ha AA = 0,50 MKM OoJIbIIe JUTUHBI
BOJIHBI, COOTBETCTBYIOIIEH MaKCUMyMY HCITYCKAaTeJIbHOW CHOCOOHOCTH MEPBOrO0 HCTOYHHKA.
(1,75 xK)

2. DHepreTHuecKas CBETHMOCTh abCONIOTHO uepHOro tena M, = 3,0 Br/cm?. Omnpenenuts
JUIMHY BOIIHBI, OTBEYAIONIYI0 MAKCHMYyMY MCIYCKATelbHOH CHocoOHOCTH 7Toro Tena. (3,4 10
M)

3. Mennpiii mapuk guamerpa d = 1,2 cM mOMECTWIM B OTKA4aHHBIN COCYH, TeMIepaTypa
CTEeHOK KOTOpOTO MOJAepKUBaeTcs ONM3Koil K adcomoTHOMY Hymio. HauanbHas temmeparypa
mapuka To = 300 K. Cuynras moBepXHOCTh IIapHKa aOCOIOTHO YEPHOU, HAWTH, Yepe3 CKOJIbKO
BPEMEHHM €ro TeMieparypa ymeHbmurcs B 1 = 2,0 paza. (3 u)

4. Haiitn ¢ momomnsto dopmynsl Ilnanka MOIIHOCTh M3TY4YEHHUS €IUHHIIBI TOBEPXHOCTH
a0COJTIFOTHO YEPHOTO TeJla, MPUXOISAIIETOCS Ha Y3KUi HHTepBall JUHH BOJH AA = 1,0 HM BOIM3M
MakcUMyMa CIIEKTpaJIbHON MIIOTHOCTH W3NyueHusi, npu temmeparype Tena T = 3000 K. (3,12
kB1/M?)

5. ®otoH ¢ sneprueir ho = 250 k3B paccesuica non yrinom 9 = 120° Ha nepBoHaYaIbHO
TIOKOMBIIEMCS CBOOOHOM dJIeKTpoHe. ONpenennTh SHEPTHIO paccesHHoro ¢ortona. (2,31 10714

JIx)
Buwicoxuii yposens

1. TodeuHslit U30TPOIHBIN UCTOUHUK HUCHYCKaeT cBeT ¢ A = 589 HM. CBeToBasi MOIIHOCTb
nucrounuka P = 10 Bt. Haiitu paccrositHue OT UCTOYHMKA IO TOYKH, T[€ CPEAHAS KOHLIEHTpaLus
doTonos n =100 cm. (8,87 m)

2. Jlazep u3nyuns B uMIysbce JUIMTENbHOCTHIO T = 0,13 Mc my4ok cBeta ¢ sHeprueit E = 10
Jbx. HaliTu cpeaHee naBieHHE TaKOro CBETOBOI'O HMITYJbCa, €CIU €ro CPOKyCHpOBaTh B
nATHBIIKO auamerpoM d = 10 MKM Ha NOBEPXHOCTh, MEPHEHIUKYSIPHYIO K IY4KY, C
kod(purmentom orpaxenus p = 0,50. (4,897 MIla)

3. Haiitn TemnepaTypy NOJTHOCTBIO MOHU30BAaHHOW BOJOPOJIHOM IUIa3Mbl IJIOTHOCTBIO p =
0,10 r/cm®, TIpE KOTOPOii JaBIeHKE TEMIOBOTO U3IydeHHs PABHO Ta30KMHETHIECKOMY JABIEHHUIO
qyacTul] mia3Mel. MiMeTh B BHIy, YTO JAaBJI€HHME TEIUIOBOTO M3Iy4yeHus p = u/3, rme u —
o0beMHasi IUIOTHOCTh SHEPTrUU U3IY4YEHHs, M 4YTO NPU BBICOKMX TEMIIepaTypax BellecTBa
MOUUHSIOTCS YPABHEHHIO COCTOSHHUS HeanbHbIX ra3os. (1,88 107 K)

4. [Tpu yBennueHUN HaNpsDKEHUS HA PEHTIeHOBCKOM TpyOke B M = 1,5 pa3a juivHa BOJIHBI
KOPOTKOBOJIHOBOW TPaHMUIIBI CIUIOITHOTO PEHTTEHOBCKOI'O CIIEKTpa U3MEHUIAch Ha AL = 26 M.
Haiiti nepBonavanbHOe HanpsbkeHue Ha Tpyoke. (16 kB)

S. HaiiTn nnuHy BOJHBI KOPOTKOBOJIHOBOM I'PAaHHUIIBI CIUIOLUTHOIO PEHTIEHOBCKOIO CIEKTPA,
€CJIM CKOPOCTh 3JIEKTPOHOB, MOJIIETAIOIINX K aHTUKATOAy TpyOku, v = 0,85¢c, r1ie ¢ — CKOpoCcTh
cBeTta. (2,8 mm)

6. ITpu moouepeHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOTO METayla CBETOM C JUIMHAMM
BosH M = 0,35 MxM u A1 = 0,54 MKM OOHApyXWJIM, YTO COOTBETCTBYIOIME MaKCHUMAaJIbHbBIE
ckopocTH (hOTOIIEKTPOHOB OTJIMYAIOTCS IPYT OT Apyra B 1 = 2,0 pasa. Haiitu paboTy BbIxona C
MOBEPXHOCTHU ATOro MeTaina. (1,88 aB)
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IIpunoxenue 2

THunoBbIe KOHTPOJIbHBbIE BONPOCHI /ISl IPOMEKYTOYHOM aTTeCTALUN
VYpaBHeHuss MakcBesia v 3JI€KTPOMATHUTHBIE BOJIHBIL.
[Tepexon OT BOJIHOBOM ONTHUKK K T€OMETPUUYECKON. Y paBHEHHE dMKOHAIA.
3akoHbl reomeTpuueckor ontuku. [Tpunmun depma.
LlenTpupoBanuble onTHueckue cucteMsl. [locTpoenue n3o0pa>keHuil B TMH3AX.
DOTOMETPUYECKUE TOHATHUS U €IUHHULIBL.
[Tonsitue xorepenTHOCTH. [IpOocTpaHCTBEHHAs M BpEMEHHAsA KOT€PEHTHOCTb.
SArnenne uarepdepennnn. Knaccuueckne nHTEpEPEHIIMOHHBIC OIBITHI.
WuTtepdepenius B TOHKUX TICHKAX.
MHoroiydeBast UHTEphEpEHIHUSI.
Hudpakuus. 3oae1 DpeHers.

JudpakimonHas pemerka.

Judpakius peHTTeHOBCKUX JTy4ei.

[IpuHIMIIBI CO3aHUS TOIOTpaPUUIECKUX N300PAKEHUH.

[onspuzauus ceera. [nockas, annuntuyeckas nosspusanus. 3akoH Maioca.
[Tonsipu3anus mpu OTPaKEHUH U MPEIIOMIICHIH Ha TPAHHIIE TIPO3PAYHBIX JUIICKTPUKOB.
Dopmyisl Openerns.

SIBnenue aBorHOTO MyuyenpenomieHus. MurepdepeHins noasspu30BaHHbIX JTydei.
HckyccTBeHHOE IBOMHOE JTydenperoMIIeHIE: MexaHndeckas nedopmarus, 3pdext Keppa.
Bpamenue miockoctu nonspusauuu. Ipdext Papanes.

Jucrniepcust cBera. DieMeHTapHask TEOPHUs AUCTIEPCHH.

ITornomenue u paccesnue csera. 3akoH byrepa. 3akon Pasnest.

Dddext Jlorurepa 1uist 3IEKTPOMArHUTHBIX BOJIH.

3aKOHBI TETIJIOBOTO U3ITyYeHUsI KOHJIEHCUPOBAHHBIX CPE.

Teopus TeroBoro usnyyenus. @opmyia Panes-/xunca. @opmyna Ilnanka.
dotord¢ext. 3akoHbl porodaddekra.

Oddext Komnrona.

Nmnynbe GOTOHOB U JJaBI€HUE CBETA.

YpOBHM SHEpPTUHU B aTOME, NIEPEXO/IbI, MOTJIOLIEHNE U UCITyCKaHHEe (DOTOHOB.

OO6miee ycTpOHWCTBO U IPUHITUIIBI paOOTHI JIa3€POB.

Henuneitnsie ontuyeckue 3¢hhexTs

CBs13b mopora re’epanuu Jiazepa ¢ KodhuimeHTaMu oTpaxeHus 3epKail pe3oHaTopa 1
YCUJIMBAIOIUMHU NTapaMeTpaMu CpeJibl

3akon ABCD.

YcaoBue YCTOI\/’ILII/IBOCTI/I MOJIbI B OTKPBITOM PE30HATOPC B HpI/I6J'II/I)KeHI/II/I TrayCCOBCKHX ITYYKOB.

[TponosibHBIE M MOTIEPEYHBIE MOJBI OTKPBITOIO PE30HATOPA.

CI/IHXpOHI/BaI_[I/IH MO B Jia3€pax. HCO6XOIII/IMBIC yCJI0BUA I JOCTUIKCHUSA TPCACIIBHO MaJIbIX

JUTMTENILHOCTEN B J1a3epax ¢ CHHXPOHU3AIMENH MO/,



TunoBbie KOHTPOJIbHBbIE 3aJaHUS 1JIS IPOMEKYTOYHOM aTTecTAlMH

dopMmyIHpoBKa BOMpoca

BapI/IaHTBI OTBCTOB

Ilon wukanueckolr (KpyroBoi) YacTOTOMN
Kosie0aHUs ClIeAyeT TOHUMAT ...

1. Bpemsi OJTHOTO MTOJTHOTO KoJIcOaHuUs

2. 9ucio KojaebaHu B €IMHUILY BPEMEHU

3. BEIMYMHY, OOpaTHYI MPOMEXKYTKY
BpEMEHHM, 32  KOTOpPBI  aMILTUTyda
KOJICOAHU YMEHBIIUTCS B € pa3

4. yncio koJiedbaHuii 3a 6.28 cekyH

5. IpaBUIIBHBIA OTBET HE IPUBEIICH. . .

Ha »3kxpan oOT TOYEUHOro HMCTOYHHKA,
HaXOJSIIETOCs] OT HEr0 Ha OYEHb OOJIBIIOM
paccTOsiHUM, MaJaeT CBET C JUIMHON BOJIHBI
580 umM. B okpaHe wumeroTCca  IBE
napajienbHble 1meau Ha paccrosaur 100
MKM ofHa oT gpyroi.  Ompenenure
paccTosHue  MeXAy JBYMs  COCETHUMH
MOJIOCAMH HMHTEP(PEPEHIIMOHHBIX MaKCUMYM,
HaOII0/IaeMBIX HAa JKpaHe, PacHOJI0KEHHOM
napajulesIbHO IKpaHy Ha paccTossHuu 1 M oT
HEro.

5,8 MM

VYcranoBka a1 HaOmroaeHus Kojrenr HeroToHa
OCBEIIACTCS MOHOXPOMAaTHYECKHUM CBETOM C
JauHOM  BoiHBI 0,6 MKM, HaJaroIuM
HOpMaibHO. [IpocTpaHcTBO MEXTy TUH30U U
CTCKIITHHOM IUIACTHHKOM 3aMoJIHCHO
JKUJIKOCTbIO, W HaOJIIOJEHHE BEIETCS B
MPOXOSIIEM CBeTe. Paauyc KpPUBU3ZHBI
muH3el 4 M. Omnpenenute  Moka3areib
MPEJIOMIICHUS  KUAKOCTH, €CIU  paauyc
BTOPOTO CBETJIOTO KoJibIla 1,8 Mm.

1,48

Ha mens mmpunost 0,1 MM mnamaer
HOPMaJIbHO MOHOXPOMAaTHYECKHI CBET C
mHoi BomHbl 0,5 MxMm. JudpakunonHas
KapTUHA HaOIro1aeTcs Ha JKpaHe,
PacrnoI0KeHHOM napasuieaIbHO IIETTH.
Omnpenenure pacCTOsSHUE OT ILEIN A0 dKpaHa,
€ClIi UIMpUHA LEHTpPalIbHOro Makcumyma 1
CM.

Ha numadparMmy c KpyrislM OTBEpCTHEM
muaMeTrpoM d=4 MM magaeT HOPMAaJIbHO
MapaJuIeIbHbIN IIy40K Ty4yen
MOHOXpoMaTHdeckoro csera (A=0,5 wMkm).
Touka HabOmOIEeHUS HAXOAUTCS Ha OCH
OTBEpCTUSl Ha paccTossHUM b=1 M oT Hero.
Ckonbko 30H @DpeHenst YKIaIbIBaeTCs B
OTBEPCTUU?

JudpakiuonHas pemierka coaepxutr n=200
mrpuxoB Ha 1 mm. Ha pemerky nanaer
HOpMaJbHO MOHOXpOMaTHueckuii cset (A=0,6
MKM). MakcUMyM KakKoro HauOOIbILIEro
MOpsi/IKa JJaeT 3Ta perieTka?




Omnpenenure cTeneHb NOMSPU3ALUHA YACTUYHO
MOJIAPU3ALMOHHOTO CBETa, €CIM aMIUIUTYAa
CBETOBOI'O  BEKTOpa,  COOTBETCTBYIOLIAs
MaKCUMaJbHOM HMHTEHCUBHOCTH CBeTa, B 3
pasza OoJblIe aMILTUTY/AbI, COOTBETCTBYIOIICH
€ro MUHUMaJIbHOW UHTEHCUBHOCTH.

08

Omnpenenute BO CKOJBKO pa3 yMEHBIIUTCS
WHTEHCUBHOCTh €CTECTBEHHOTO CBeTa,
MPOIICNIETO Yepe3 JBa HUKOIs, TJIAaBHBIC
IJIOCKOCTH KOTOPBIX 00pa3yroT yrom B 60°
€CITM KXl M3 HUKOJEH KaK IOTJIOIIaeT,
Tak W oOTpakaeT 5% mamawmero Ha HHUX
CBeTa.

9,88

Bo CKOJIBKO pa3 WHTEHCUBHOCTh
MOJIEKYJISIPHOTO pacCesHUs CHHEro CBeTa
(A=460 HM) nOPEBOCXOAUT HNHTCHCUBHOCTh
paccestHus kpacHoro cseta (A=650 uwm)?

3,254

10

[Iy4ok 55I€KTpPOHOB, TPOUIS Yepe3 Y3KYIO
1ieNb, CO3JaeT TaKylo e JAUPPaKIHOHHYIO
KapTUHY, Kak ®W  MOHOXPOMAaTHYECKOE
U3IydyeHue ¢ JUTMHOW BONHBI 55 HM. Kakosa
CKOPOCTbH 3JIE€KTPOHOB?

13,3 km/c




30.05.02 Meouuyunckaa ouogusuxa, npogpuns Meouyunckasa 6uoguzuxa, Onmuxa u
nazepuas gusuxa, 2024 200 naoopa, ounasn gpopma odyuenusn

[IpopexTop no y4eOHOM paboTe yrBepxkaeHo 21.02.2024 A.A. CanamartoB

VYyeHbIM coBeTOM (paKkysbTeTa GyHIaMEHTAIBHONW MEIUIIMHBI

IIporokon 3acenanus Ne 1 ot 29.01.2024

[Ipencenarens YueHoro cosera
¢dakynprera GyHIaMEHTATBHON

MEOUITAHBI COTJIaCOBaHO O.b. Lleinkman
3acedanuem Kaghedpul obuieit u meopemuueckou uuku

IIporokoin 3acemanus Ne 05 ot 18.01.2024

3aBenyromuii kadenpoit COTIJIACOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) A. C.3ape3una

Cmpykmypa paboueir npozpammsl coomeemcmeyem npukasy pekmopa @®I'b0Y BO
«Yenl'Y» om «13» anpensn 2021 2. Ne 247-1



