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PABOYAS [IPOTPAMMA YYEBHOM JUCHHUITIJIUNHBI
«Onrukay»
Hanpasienue noarorosku - 03.03.02 «®uszuka»
[Mpoduns «DyHnaMeHTaNbHAS U IPUKIIATHAS PUIUKAY
®opma NOATOTOBKH OYHAS

Kypc 2 cemectp 4

nexnyu 36 yac.

MpaKTHYecKre 3aHATHs18 yac.

nabopaTopHbie paboThl S44ac.

B TOM yucIte ¢ ucrnons3oBanneM MAO sek.0/mp.0/n.pa6.18
B TOM YHCJIE B JJICKTPOHHOU (popMe JIeK. /mp. /1.pad.
BCET0 4acoB ayAUTOpHOI Harpy3ku 108uac.

B TOM 4uclie ¢ ucrnosb3oBanneM MAO 18 yac.
camocrositenabHas pabota 216 gac.

B TOM YHCJI€ Ha MTOATOTOBKY K dK3aMeHy 54 Jac.
KypcoBas paboTa / KypCOBOM MPOEKT HE MPEyCMOTPEHBI.
3auer 4 cemectp

OK3aMeH 4 cemectp

Pabouas mporpamma cocTaBieHa B COOTBETCTBHU C TPeOOBaHMSMH COOCTBEHHOI'O 0Opa30BaTENIbLHOTO
crangapta AB®Y, yrBepxkaenHoro npukasom pexropa Ne 12-13-1282 ot 07.07.2015r.

Pabowas mporpamMma oOcyxJeHa Ha 3aceJaHuu KadelIpbl TEOPETHYECKOH M OIKCIEPUMEHTAIBHON
¢uzuky, mpotokos Ne 4 ot «12» nexadbps 2019 r.

3aBeayronuii kadeapoit TeopeTHIECKON 1 SKCIIEPUMEHTAIbHOM (PHU3KKH K. X. H., 1oueHT Kopoueniier B.B.
CocraButenu: A.11.H., npodeccop ['nurenxas T.H., a.¢p-m.H., npodeccop Yerunos A.1O., K.11.H., JOLEHT
Wpanosa E.b.



O06opoTHasi CTOPOHA TUTYJILHOTO JucTa PITY ]

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefaHNH Kadeapbl:

IIpoToKo0II OT « » 20 1. Ne
3aBenyroniii kadeapon B.B. Kopouennes
(moammck) (1.0. dammus)

I1. Pagouyasi mporpamMma nepecMOTpeHa Ha 3aceJaHnu Kadeapol:

[IpoToko oT « » 20 1. Ne

3aBemyronmii kKadeapoi B.B. Kopouenies

(Tmoammck) (1.0. damumus)



AHHOTAIUS AUCUUIJIMHBI
«OnTuka»

Jucuunnnza «OnTHKa» OTHOCUTCA K 0a30BOM YacTH JUCUUIUIMH, IPEIHA3HAYECH
Ui CTYACHTOB O4YHOM ¢opMbl oOyueHus HampaBieHus mnoarotosku 03.03.02
«Duzukay, npopuins «PyHaaMeHTaIbHAs U NPUKIAAHAS QUK.

OO0miasi TpyA0EMKOCTh OCBOCHMS JUCIHILTUHBI COCTaBIsieT 93a4eTHBIX €IUHHUII,
324 yaca. YueOHBIM IUTAaHOM MPEIYCMOTPEHBI JIEKIMOHHBIE 3aHATHS (36 YacoB),
npaktudeckue 3aHatus (18 yacos), mabopatopHbie padboThl (54 yaca), caMOCTOsITEIbHAS
pabota (216 wacoB, B ToMm umcie 54 yaca Ha MOATOTOBKY K dK3aMmeHy). JucuuminHa
peayin3yeTcsl Ha BTOpOM Kypce B 4 ceMecTpe.

W3yyeHue NaHHOW JUCUUIUIMHBI Oa3upyercsd Ha CIEAYIOMMX JAUCHMIUIMHAX:
«Mexanukay, «MonekynspHas (usuka», «MaremMaTHuecKuil aHanus», «BeKTopHbINA U
TEH30pPHBII aHaTN3», « DJAEKTPUUECTBO U MArHETU3M»

Kypc «Ontuka» B IlIkose ectecTBeHHBIX Hayk /lanpHeBOCTOUHOrO PenepanbHOTO
YHHUBEPCUTETA YUTACTCS Ha MJIQIIINX Kypcax U SBIAETCA NPOQUIUPYIOIIIM.

Huctuminaa «OnTHKa JIOTUYECKH U COIEPKATENbHO CBS3aHa C TAKUMHU KypCaMH,
kak «Maremarnuecknii aHanm3», «BEKTOPHBI M TEH30pHBIA aHAIN3», «JIMHENHas
anredpa U aHAIMTUYECKasi TEOMETPUs», «IDJIEKTpoAUHAMHKay, «KBaHTOBas MEeXaHHUKa
u ap. JwucnuniauHa HampaBiieHa Ha (opMUpOBaHHE OOHIETPOPECCUOHATIBHBIX U
npo(heCCUOHATIBHBIX KOMIIETEHIIUH BBITYCKHUKA.

Heab u3ydeHus TUCHUILIMHBI — IPUOOPETEHHE CUCTEMATU3UPOBAHHBIX 3HAHUM 110
oOmeit pusnke, pazneny «OnTuka.

3agaum:

1. N3yueHnue MaTeMaTHYECKOro amnmapara ONTHUKH.

2. OCBOEHME OCHOBHBIX MOHATUH U YPABHEHUI ONTUKH.

3. [IpuoOpereHre HaBBIKOB pEIICHU 3a/1a4 110 AUCLUUIUIMHE ONTHKA.

B pe3ynbrare u3ydeHHs JAHHOM JUCHUIUIMHBI Y CTYAEHTOB (OpMUpPYIOTCS
cienyomue oOuienpodeccuoHaibible, TpohecCHOHaTbHbIE KOMIETEHIIMH (3JIEMEHTHI

KOMIIETEHIINM ):



Kon u ¢popmynuposka

Jrtanbl (OPMUPOBAHUA KOMIETEHIMHT

KOMIETeHIHH
CroCcOOHOCTb MCIIONB30BATD | Jpyaar Teoperudeckne OCHOBBI, 3aKOHBI U MOJICTTH  OTITHKH.
0a3oBbIe TEOPETUICCKHE
3HaHusA  (yHIAMEHTAIbHBIX [lonumaer, wu3MaraeT W KPUTUYECKH AaHAIH3UPYET
pa3nennon o0meit | yvyeer 0azoByro obmiedusndeckyro uHpopmaiuio. [lomp3yercs
TEOPETUYECKON (PHU3UKHU IS TEOPETUYCCKUMU OCHOBAaMH, OCHOBHBIMH TOHSATHSIMH,
perieHust 3aKOHAMHU U MOJIEISIMH (PU3UKH.
npoecCHOHANBHBIX — 3a/ad DuU3NYECKUMHU u MaTeMaTUYECKUMU METOJaMHU
(OIIK-3) Brnaneer | oOpaGoTku u aHanu3a MHGOpMANHMH B 00JACTH OOIIEH
(bU3HKY (ONTHKH).
Crnioco6HOCTB CrniocoOpbl AKCIUTyaTallMM U OOCIIy>)KMBaHMsI COBPEMEHHOMN
AKCILTYaTUPOBATh u | 3HaeT ¢usnveckoil ammapatypsl ¥ 00OpYIOBaHHS Ha OCHOBE
00CITy’)KUBaTh COBPEMEHHYIO HWHCTPYKIIUHU TI0 IKCILTyaTaluu
usuueckyro anmnaparypy u Vateer Pemrath Hayd4HBIE 33jlaud C IIOMOIIBIO COBPEMEHHOU
obopynosanne (I1K-3) (Gu3MUECKOl anmaparypbl ¥ 000py10BaHUS
HaBpikaMmu B pa3paboOTKe  HOBBIX  METOJOB U
METOJMYECKUX TOAXOJ0B B HAYyYHO-MHHOBAI[HOHHBIX
Biangeer A AXOL i H

HCCIICIOBAHUAX C MTOMOIIBI0 (PU3NYECKOW anmapaTypsl U
o0opynoBaHus

I[J'ISI CI)OpMI/IPOBaHI/ISI BbINICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKax AWCHOUIIIMHBI

«OnTuka» IMPUMCHAIOTCSA CICAYIOINC MCTO/IbI aKTUBHOTO/ HHTCPAKTHBHOI'O 06y‘-ICHI/IH2

® JIEKLIHUH, YUTAEMbIE B HHTEPAKTUBHOU QopMme;

® MpOOJIEMHBIE JICKIIUH;

¢ IIPOBCACHUC ITPAKTHUUICCKHUX 3aHSATUM B BHUAC CCMHUHApPOB,

® pEIICHHUE 3a7a4 MO ONTUKE C TOMOIIbIO CEMAaHTUUYECKUX CTPYKTYD;

e JjabopaTopHbIe PaOOTHI IO ONTHKE.

I.CTPYKTYPA U COAEPKAHUE
TEOPETUYECKOM YACTHU KYPCA

(36 uac)

Paznen Nel.OcHOBHBIE CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH(949acoB)
Tema 1. OcHoBHBIE cBOMiCTBa ynpyrux BoJiH (3 yaca). C ucnosan3osanuem MAO -

IIpobaemuas gexkuus.

Pacnipoctpanenue ynpyrux BosiH. [IpomonpHbie U monepednbie BOMHBI ((DPOHT BOJIHEI,
BOJIHOBAsl TIOBEPXHOCTh, IJIOCKHE W cepuueckure BOJHBI). J[JTMHA BOJHBI, TEPUO],
94acTOTa, CKOPOCTh BOJIH. Y paBHEHHE TUIOCKOU M chepruiecKoil BoIH. AMIuHTYya, dasa,
HavanbHas (asza, pazoBas CKOPOCTh, BOJHOBOE YUCIIO, BOTHOBOU BekTOp. KommiekcHas

dopma  3amucu

YpaBHEHHUS

BOJIHBI. BOJTHOBOE

ypaBHeHUE. JlucriepcuoHHOE

COOTHOIIEHHE.DHEeprus ynpyrux BoJiH. [lotok sHepruu. [LIOTHOCTH 3HEpPruu, MOTOKA
sHepruu. Bektop YmoBa. IHTEHCUBHOCTH BOJIHBI.




Tema 2.1. OcHoBHble cBoiictBa DMB(3 uaca). C ucnoab3oBanmem MAO -
IIpobaemuas nexkuus.

Cucrema ypaBHeHMH MakcBeiia Il 3JIEKTPOMAarHUTHOTO IOJISI B BEIIECTBE (MUKPO-
CKOIMYecKass U ycpenHeHHas ¢opmynupoBku). BekropEuH,D uB. Dnexrpuueckas u
MarHuTHas mpoHunaeMoct. Toku cMmenieHus.BosnoBoe ypaBHeHnue aisi OMB. da3zo-
Bas ckopoctb OMB. Ilokazarenp npenomiieHUs. JJMUCHIEPCHOHHOE COOTHOLICHUWE IS
OMB B onHOpoaHOM cpene. [Tnmockas DOMB. [Tonepeunocts OMB. Casi3bp mexny Eu HB
wiockorr OMB (cundaznocteE u H).Ilomspusaius OMB Dueprus OMB. IlnotHOCTH
sHepruu, BeKTop [loHTHHTA.

Tema 2.2. OcHoBHble cBoiicTBa IMB(3uaca). C wucnoab3oBanuem MAO -
IIpobsemMHas Jekuu.

Nmnynee DM nons. [daBnenne OMB. Jlazepusiii TepMmosa.M3mydeHne aumiodns.
BosHoBas 30Ha. IHTEeHCHBHOCTE M3MydeHus, Jluarpamma HanpaBieHHOCTH. M3nyyeHne
TOYEYHOT0 3apsAna, AOOpPOTHOCTh ocuuuisitopa. llonsthue o paznoxenun Dypsbe.
I'pynma BosiH, BosmHOBOM makeT. I'pynmoBas ckopocts. ®opmyna Panes. Ilonstme
HOpMaJIbHOM W  aHOMalbHOM  aucnepcu.  OTpakeHHE U TPEIOMIICHUE
AJEKTPOMArHUTHHIX BOJIH. I'pannunble ycnoBus st OM nouns. [loBenenne E u H Ha
rpaHulE pa3fiesia AByX AUAIIEKTPUKOB.OTpaKEHUE U MPEIOMIICHHE IIOCKOW BOJIHBI Ha
TpaHUIle pa3felia JBYX JHUAJICKTPUKOB (HOpMaiibHOe maaeHue). KodrpduimeHTs
OTpaXXE€HUsI U TMpOmycKkaHus. OyneMeHThl (oromerpun. WMHTeHCHBHOCTE DOMB,
MHTEHCHUBHOCTh cBeTa. (CBeToBOW MOTOK. CnekTpaiapHas 4YyBCTBUTENBHOCTH. Cuila
ceeta. Kanpgena. CetoBoil moTok. JIromeH. OcBemeHHOCTh. OCBENIEHHOCTh TOYSUHOTO
ucTouHnka. CBETUMOCTD, IPKOCTh. JIaMOEepTOBCKHIT HCTOYHUK CBETA.

Paznen Ne2.Uurepdepenuus u nuppaxkuus ceera(8 4acon)
Tema 1.UuTepdepenuus cBera (3uaca). C ucnoan3zopanuem MAQO —Jlekuus -
BU3YyaJIU3AIUA.
WNurtepdepentus nByx BosH. OnTtudeckass pasHocTh xoxa. [lonme wmHTepdepeHImu.
Paccrosinue mexny uHTEp(PEpEHIIMOHHBIMU MOJI0CAMH, IIHMPUHA UHTEPPEPEHIIMOHHON
nosnocel. KorepentHocTh. /[Ba moaxona BpemeHHass KOorepeHTHOCTh. Bpems u mimHa
KorepeHTHOCTH. [IpocTpaHCcTBeHHAas KOT€PEHTHOCTh. Pamnyc u 00beM KOT€pEeHTHOCTH
WNurtepdepenius npu OTpakKeHUH OT TOHKUX TUIACTUHOK [looChl paBHOrO HaKIOHA.
[Tonoce! paBHo# TonmuuHbl. Konbiia HetoTona MHoromyueBast uHTepdepeHius.

Tema 2. Indppakuus ceera (3uaca). C ucnoan3zopanuem MAQO —Jlekuus -
BHU3YyaJIM3alUs.

[Tpunmun I'roiirenca — @penens. Meton 30 Dpenens. Judpakuus DpeHens ot
IPOCTENIINX NPETPAA:0T KPYTIIOrO OTBEPCTHS; OT KPYIJIOrO IUCKA;0T MPSIMOJIUHENHOTO
kpas nonymiockoctu.Crmpans Kophuio. dudpakuus @PpaynHrodepa oT 1miemnu.
Hudpakunonnas pemerka.l maBHbIE MakcUMyM U ero mnopsiaok. Jlob6aBouHbie
MHUHUMYMBI. Jlucniepcuss W paspemaromas cuia pelerkd. JIuHerhHas W yriioBas
mucnepcusi.  Jludpakmuss  peHTreHOBckux — Jydei.  YcnoBue  Bymbda—bporra.
Paspemaronias cuia oObeKTHBA.



Tema 3. I'onorpagus (2uaca). C ucnosan3zoBanuem MAQO — Jlekuus, ¢
NpUMEHEeHNEeM KelC-TeXHOJIOTHH.

[Ipununun  ronorpadupoBanusal onorpadgupoBanne TUIOCKOH  BOJHBL.I 0JlorpaMMBbl
Openens.l'omorpaMma Kak 3JEMEHT HACAIBHOW ONTUYECKOW CUCTEMBI.[ 0orpaMmebl
®ypbe.Pa3pemiaronias CIIOCOOHOCTD rojiorpaduyecKux cucreM.KauecTBo
rojiorpaduueckux nzoopaxkennit. O0beMuas ronorpadus (meton Jenucioka).llBeTHas
rosorpadus. [Ipumenenue rojgorpadumu.

Pazaen Ne3.IlpudaukeHure BOJTHOBOM ONTUKH (S 4acoB)
Tema 1. I'eomerpuueckasi ontuka (5 yacon). C ucnonb3zopanuem MAOQO -
IIpobsemMHas Jekuu.
OcHoBHbIE 3aK0HBI TeoMeTprueckor onTukullpuannn depma. OCHOBHBIE MOJIOKEHUS
MATEMATUYECKOM TEOPUHU ONTHYECKUX CHCTEM: TOMOUECHTPUYECKHE CHCTEMBI,
CTUIMATU3M, aCTUTMAaTU3M; MPUHLMI B3aUMHOCTU (OOpaTUMOCTHb CBETOBBIX JIy4deil).
[Ipenomnenue Ha chepuueckoit moBepxHocTH. HyneBoil muBapuant A66e. Dokychl
chepuueckoit  moBepxHocTtu.  Teopema  Jlarpamka—I'enpmromema.  JluHeliHoe
yBenuuenue. lLleHtpupoBanHas omntuueckas cuctema. OnTudeckoe u300paxeHue,
NEUCTBUTENbHOE, MHUMOE. lpaeanbHas onTHYecKass CUCTEMA, ONTUYECKAass OCh.
KapnunanbHble TOYKH U TNIOCKOCTH: (POKAIbHBIE TOUYKU U (DOKYC ONTHYECKON CUCTEMBI,
[JIABHBIE, Y3JIOBBIE MIIOCKOCTH U TOYKH. DOKYCHBIE PACCTOSIHUSI M ONTUYECKas CHUJIa
cucteMbl. @Dopmynel cuctemsl, (opmyna HeioToHa, QopMyna TOHKOW JIMH3HI.
Henocrarku (abeppaumu) ontuueckux cucteM. Cdepuueckas, XpomaTuuecKas
abeppalyu, JUCTOPCUS U300paKEeHHs, KOMa, acTUrMatu3M. ONTHYECKHUE MPUOOPHI:
nuadparmel, TJ1a3, MUKPOCKOII, JTyTa, ONTHYECKas TpyOa, MPOCKIIMOHHBIE YCTPONUCTBA.

Pa3nen Ne 4.BzaumoeiicTBre cBeTa ¢ BemecTBoM(8 yacoB)
Tema 1. lToasipuzaums cBera (3 yaca). C ucnoabzoBanuem MAO - [IpobGiaemuas
JIEKIHS.
EcrecTBeHHblii 1 monsgpu3oBaHHBIA CcBeT. I[LmoCKOCTh KojeOaHWN U TJIOCKOCTh
nosipu3anuu. CreneHp moysgpu3anuu. 3akoH Maimoca. ®@opmynel Openens (6e3
BbIBO/IA). [lomsipu3arius mpu oTpaskeHUH U rpeoMiieHnu. 3akoH bproctepa.
[Tonstpuzanus npu ABOTHOM JyuenpesnoMiaeHud. OAHOOCHBIE U ABYXOCHbBIE KPUCTAJUIBIL.
OOBIKHOBEHHBI M HEOOBIKHOBEHHBIM Jiyd. Onthueckass ochk. [J1aBHas MIOCKOCTb.
Huxpousm. MHTepdepeHIus MoAIpU30BaHHBIX JTydel. DJUIMOTHYECKas U Kpyronas
nosisipu3anus. IlnacTuHka MJIMHBI BOJIHBI, YE€TBEPTh BOJHBI, IOJBOJIHBL Bpalenue
IJIOCKOCTH  ToJisspu3aniud. EcTecTBeHHOE  BpallleHHE, TIOCTOSHHAash BpalleHUSI.
MaruutHoe BpallleHue IUIOCKOCTH mnoJisipusanuu. Oddexkt Dapanes. Bpamienue
MJIOCKOCTH TIOJISIPU3ALIMK TIPU OTpakeHuu oT Marnetuka (3¢ dext Keppa)

Tema 2. Iucnepcus cera (3 yaca).C ucnosnb3oannem MAOQ - Ilpodsemuas
JIEKIIUSI.



Jucniepcust cBeTa (rpynmnoBasi CKOPOCTh).DIEKTPOHHAS Teopus auctiepcuu. Jlucnepcus
B Merawiax. Jucnepcuss pentreHoBckux jyder. Dopmyna Jlopenu—JlopenTua.
Pedpakuusa BemectBa. HopmanbHas u aHomanbHas jgucnepcusi. CpaBHEHHE C
AKCIIEPUMEHTOM.

Tema 3. Paccesinue cBerta (2 yaca).C ucnoabzoBannem MAOQO - IIpodaemuast
JICKIHA.

[Tornomenue cBeta. 3akoH byrepa. Paccesnue csera. @opmyna Paneda. MonekynspHoe
paccestHue cBeta. Kputnueckas onanecueHuus. PaccesiHue Ha TOBEpXHOCTH XKUJKOCTH.
PaccesHue B uncToM BemiecTne.

Pa3nen NeS.KBantroBbie cBOMCTBA cBeTa(6 4acoB)
Tema 1. 3akoHbl Tems10Boro usiaydeHus (3 yaca). C ucnoan3zopanuem MAOQ -
IIpobsiemMHas JeKkuu.
PaBHOBecHOE TermoBOe u3iyueHue. Paznmnune Mexay TENIOBBIM M JIFOMUHECIEHTHBIM
m3nydyeHreM. 3akoH Kupxroda. OHeprernueckas CBETUMOCTb (SPKOCTh) Tena.
HcnyckarenbHas v norjomareiabHas crniocooHocTy Tena. [lonstue abcoltoTHO YepHOTo
Tena. PaBHOBECHas IUIOTHOCTh OJHEPrHUM u3NydeHUs. CBsA3b C HMCIYCKATEIbHOU
CIIOCOOHOCTBIO  a0CoONIIOTHO ~ uepHoro  Tena. 3akoH  Credana-bonbiimana.
TepmoanHaMuueckuil BbIBOJ. 3aKOHbI BuHa: 3akoH cMmenieHus Buna; kpurepuii Buna.
3akoH  Pones-/[xunca.  KoHuenmusi  CTOSYMX ~ DJIEKTPOMArHUTHBIX — BOJIH.
VYabtpaduoneroBas kartactpoda. Dopmyna I[lnanka. ['mmoresa Ilmanka. IlonsiTue
kBaHTa cBeTa.BeiBog 3akoHoB Credana—bonwiimMana, Buna, Poanes-/[xunca wu3
dopmynsl  [lmanka. Onruueckas nupoMerpus. PaauanuonHas — Temmeparypa.
Pagnannonnas nupometrpus. L{BeToBas temmneparypa. SIpkocTHas Temieparypa.

Tema 2. @oToHbI M UX cBOMCcTBA (3 yaca).C ucnosabzoBanuem MAO - IIpobdiaemuas
JIEKIHS.

TopmozHoe pertrenoBckoe usnydenne.®ororddexr. BompramiepHas xapakTepucTuka.
3azepKuUBaroIIasi pPa3HOCTh MNOTEHUUAOB. 3akoHbl CroneroBa. KpacHas rpanuna
dotorddexra. Popmyna DitnmreitHa. Bayrpennunii pororddext. dbdext Komnrona.
Nmnynbe, sHeprus QoroHa. BeiHykaeHHoe wu3mydeHne. ONTHYECKUM KBaHTOBBIN
reneparop. [IpuHIuMn 1ecTBUs reani-HEOHOBOTO JIa3epa.

I. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTH KYPCA
IIpakTuuyeckue 3ansaTus (18 yacon)
3anarue 1. BBenenue. Ilpupoaa ceera (2 yaca)
2-3. Untepdepennus cBera (4 yaca)
1. Uurepdepeniuss MOHOXpOMATHUYECKUX BOJH. OnTHYecKas pa3HOCTh XOJa.

Ycnosusa
2. Pacuet unTepdepeHIIMOHHOM KapTUHBI OT JIBYX UCTOYHUKOB.



3. Unrepdepennus B TOHKUX IieHKax. [100Ckl paBHOTO HAKJIOHA M PaBHOM
tonuuHbl. Konbia HetoToHa.

3ansTue 4-5. Jludppaxuus cBera (4 yaca)

Meton 30H OpeHerns.

Hudpakuus Openens Ha KPYTIOM OTBEPCTHH.
HNudpakusa Opayurodepa. Judpakius cBeTa Ha MIEIH.
Judpakimonnas pemierka. JugppakiiMOHHBINA CIIEKTP.
Kputepuii pazpemmmoctu Penes.

Pa3zpemaroinasi cnocoOHOCTb U TUCTIEPCHS PEIICTKHU.

oukwnE

3anstue 6. OCHOBBI reoMeTPHYECKOI ONTHKH (2 yaca)
1. 3akoHBI rEOMETPUYECKON ONTUKU
2. AOCOJIOTHBIA U OTHOCUTEIBHBIN MMOKA3aTETH MPETOMIICHHUS.
3. SIBieHre MOJHOTO BHYTPEHHETO OTPAKCHHUS.
4. TlpoxoxkaeHue cBeTa 4epes3 Npusmy.
3ansitue 7. OCHOBBI reoMeTPHYECKO ONITUKH (2 yaca)
1. Jlunzel. opmyna JIUH3HI.
2. IloctpoeHue n300pakeHUs NpeaMeTa MPU Pa3IUYHBIX MOJIOKEHUSX €ro
OTHOCHTEJILHO (POKyCa pacceuBarolleil 1 coOUparouiei JuH3.
3. OnTuyeckas cuiia JIMH3bI.

3ansartue 8. Iloaspuzauus ceera. B3aumogeiictBue cBera ¢ BelieCTBOM
(2 yaca)

EcrecTBEeHHBIN U NONSIPU30BAHHBINA CBET.

3akon Mautroca.

JIBOITHOE JTyUenpesoMIICHHUE.

[Toctpoenue I'toirenca s OTHOOCHBIX KPUCTAJIIOB.
Bpaienue niockoCcTH noJisipu3aiiu.

Jucnepcus cBeta. IJIeKTPOHHAS TEOPUS JUCIICPCHUH.
®opwmyna 3enbMmeriepa (BBIBO).

HopwmanbHast 1 anHoMalibHas TUCTIEPCHUS.

NGO~ WDE

3ansarue 9. KBanToBasi npupoaa csera (2 yaca)
1. ®oton. Macca, umiynsc (HoTOHa.

2. Dddext Komnrona.
3. 3akoHbl BHenIHero ¢poTo3ddexra. YpaBHeHrne DHIITEHHA.

JlabopaTopHblie padoTshl (54uaca)

1. JlaboparopHas pabota Ne 4.01 3akoHBI JTUH3 U ONITUYECKUX TTPUOOPOB (4 yaca)

2. JlabopatopHnas pabora Ne 4.02 Jlucmepcuss W paspemiaromnias CrocOOHOCTb
npu3Mmsl (4 yaca)

3. JlaGopartopHas padota Ne 4.03 3akon Maoca (4 gaca)
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JlabopaTtopHnas pabota Ne 4.04 [ludpakuus cBeTa Ha menu (4 gaca)

JlabopartopHas padota Ne 4.06 Konbuia Hetorona (4 yaca)

JlaGoparopnas pabora Neo 4.07 OmnpeneneHue TMoKazateis MOPEIOMICHUs

KHUJKOCTH C IIOMOIIBIO pedpakToMeTpa (4 yaca)

7. JlabopaTtopHas pabota Ne 4.08 JlazepHsiit untephepometp (4 yaca)

8. Jlabopatopnas pabora Ne 4.09 OrmpexneneHue KOHIEHTPALMK PACTBOPOB
KOJIOPUMETPUYECKUM MeTO/10M (4 yaca)

9. Jlabopatopnas pabota Ne 4.10 NUzyuenue cBerodunsTpos (4 yaca)

10.JTaGoparopnas padota Ne 4.11 3akon bproctepa (4 yaca)

11.JIaboparopHas padota Ne 4.X OmpexneneHue Mmokas3aTess MPEIOMIICHUS CTEKia
IIpY MOMOIIN MUKpOCKomna (4 Jaca)

12.JTaGoparopnas pabota Ne 4.13 Omnpenenenne KOHIICHTPAIMK caxapa B pacTBOpax
C IOMOIIIbIO TosipuMeTpa (4 yaca)

13.JTaboparopHas padora Ne 4.05 Omnpenenenre (OKYCHOTO PACCTOSHUS 30HHOM
IJIaCTUHKH (4 Jaca)

14.JIaboparopHass paGota Ne 5.03 HM3ydeHuwe cmnekTpa aromMa BOJIOpOJa U
ornpejeneHue nocrossuHo Punbepra (4 gaca)

15.JIaGoparopnas padora Ne 5.08 Omnpeznenenue noctossHHou [lnanka mpu moMoru
doTtorpdexra (4 yaca).

16.JIaGoparopHass padota Ne 4.12M3yueHue 3akoHOB BHemHero (oroaddexra
(4 gaca)

17.JTaGoparopnas padota Ne 4.09 Omnpenenernre  KOHIEHTpAaIMM  OKPAIICHHBIX
PacTBOPOB U3 CHEKTPOB MOIJIOIEHUS cBeTa (4 Jaca).

18.3augerHoe 3ansaTre. Kommoksuym (4 gaca).

o o1

I1l. YYEBHO-METOJJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLINXCA

bonbmioe 3HaueHune B mpolecce OO0ydeHUs: MMEET camocTosTelnbHas paboTa
CTYJIEHTOB, Ha KOTOPYIO OTBOAMTCS 3HAUMTENIbHAs YacTh YacOB y4yeOHOro IIaHa.
CamocrosiTenbHasi ~ paboTa  CTYAEHTOB  CONPOBOXAAETCS  METOJUYECKUM
PYKOBOJCTBOM CO CTOPOHBI IPEMIOAABATEIS U BKIIFOYAET
e paboTy C JUTEPATypod IJsi MOATOTOBKU MPEIBAPSIOIIETO JIEKIUIO
KOHCIIEKTa I10 BOIIPOCaM, BBIJAHHBIM IPENOAABATENEM,
e paboTy ¢ KOHCIIEKTAMU JICKIIUN U JTUTEPATypPOH,
® [IOATOTOBKY K 3aHSTHSM,
® [IOATOTOBKY K KOHTPOJIbHBIM padoTaMm.
OcHOBHBIMU (hOpMaMH KOHTPOJISI 3HAHUN CTYIEHTOB SIBJISIOTCS:
® TECTOBBIC 3aaHMS,
e cobecenoBaHUsl BO BpeMs BBIIIOJHEHHUS M 3alIUTHl OTYETOB IO Jiabopa-
TOPHBIM paboTam,
® KOHTpPOJIbHbIE PAOOTHI,
® CEMECTPOBBIEC PK3aMEHBI WJIH 3a4E€ThI.



IV. KOHTPOJIb JOCTVXKEHUS LIEJIEU KYPCA

No KonTtponupyemsbie Momyiun/ OneHOYHbIE CPEACTBA -
0/ | pa3aeisl / TEMbI JUCIUILTAHBI Kompt u aTams: HAUMEHOBAHUE
dbopMupoBaHus TEKYIIHUN MIPOMEXKYTOUHAs
KOMTIETCHITHIA KOHTPOJIb aTTecraus
1 Pasznen Nel. OIIK-3; | 3nanue, YO-1 I1P-1
OcHOBHbIE CBOMCTBA IK-3 yMeHUe YO-2
AIEKTPOMArHUTHBIX BOJIH
Tema 1. OcHOBHBIE
CBOICTBa yHIpyrux BOJIH
2 | Tema 2. OCHOBHBIE CBOMCTBa OIIK-3; | 3uanue, VO-1 I1P-2
OMB I1K-3 YMEHHE YO-2 I1P-7
3 | Paznen Ne2 UnTtepdepentus u | OIIK-3; | 3nanue, YO-1 I1P-7
nudpakius cBera T1K-3 yMEHUE YO-2
Tema 1. aTepdepennns crera
4 Tewma 2. ludpakuus cBeTa OIIK-3; | 3nanue, YO-1 I1P-7
I1K-3 YMEHHE YO-2
5 | Tema 3. I'onorpacdus OIIK-3; | 3nanue, YO-1 [1P-2
I1K-3 YMEHHE YO-2
6 Paznen Ne3. OIIK-3; | 3nanue, YO-1 I1P-2
[TpubnmxeHre BOJIHOBOM I1K-3 yMEHHE YO-2
ONTHUKHU
Tema 1. 'eomeTpuueckas
ONTHKA
7 | Pa3zmen Ned BzaumoneiicTBue OIIK-3; | 3uanue, VO-1 I1P-7
CBETa C BELIECTBOM IK-3 yMEHUE YO-2
Tema 1. [Tonspuzanus ceera
8 | Tema Ne2. JTucnepcus cBeta OIIK-3; | 3nanue, YO-1 I1P-7
I1K-3 yYMEHHUe YO-2
9 | Tema 3. Paccesaue cBera OIIK-3; | 3uaune, YO-1 T1P-2
I1K-3 yYMEHHUe YO-2
10 | Pasgem Nes. OIIK-3; | 3uaune, YO-1 T1P-1
KBaHTOBBIE CBONCTBA CBETA I1K-3 YMEHHE YO-2 I1P-7
Tewma 1. 3aKOHBI TETJIOBOTO
U3ITy4eHUs
11 | Tema 2. ®OTOHEI U UX OIIK-3; | 3uanue, VO-1 I1P-2
CBOICTBa I1K-3 YMEHHE YO-2
HToroBbiif KOHTPOJIb OIIK-3; | 3nanue YO-4
I1K-3 Ymenue

V. CIIMCOK YUYEBHOM JIUTEPATYPHI © UHOOPMAIIMOHHOE
OBECHHEYEHUME AUCIUIIJIMHBI

OcHoBHas JuTEparypa




|
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4.

1.

(onexmponnvie u neuammvie uz0anus)

HUponos U.E. BomnHoBeie mpouecchl. OCHOBHBIE 3aKOHBI: yuyeOHOE mocoOue s
¢usnueckux crnernuanbHocTedt By30oB. M.: BUHOM. JlaGopaTtopust 3HaHu, u3a. 7-e.
2015. — 263c.7-¢ W31,
http://lib.dvfu.ru:8080/lib/item?id=chamo:797587 &theme=FEFU

CapenmpeB 1.B. Kypc o6mieit ¢usuku. B 5-u t1. Tom 4. Bomnael. Ontuka. Yu.
mocoome. M3n. Jlams, 5-¢ wm3m. - 2011r. 256¢. ISBN: 978-5-8114-1210-5
http://e.lanbook.com/books/element.php?pll_id=707

Jlanac6epr I'.C. Ontuka Y4. nocobue. M3n. ®uzmariaurt. 6-¢ uzn. CrepeoTu. -
2010r. — 848c. http://e.lanbook.com/books/element.php?pll id=2238

bytuxos E.W. OnTtuka. Yue6Hoe nocobue. Uza. Jlanp. — 2012r. — 608c. ISBN: 978-
5-8114-1190-0 http://e.lanbook.com/books/element.php?pll id=2764

AnemkeBn4 B.A.Kypc oOmen bu3uKy. Onruka. VY4eOHUK.
N3narenscTtBO: DU3MATIINT., 2011r. 320c. ISBN:978-5-9221-1245-
1http://e.lanbook.com/books/element.php?pll id=2098

6. ®pum C.O., Tumopera A.B. Kypc o6mieit dpuzuku: Yuedbuuk. B 3-x 1. T.3. On-
tuka. AtomHas pusuka. - CII6.: Jlans, 2009.- 656 c.

7. T'nurenkas T.H. WccnenoBanue 3akoHOB BHemHero ¢oTtodddexra(yYduedHo-
METOIMYECKOe MOCcOoOUe JIJIsl CTYIEHTOB (PU3UUYECKUX CIECIHMAIIBHOCTEH YHUBEPCH-
TE€TOB) Y4eOHO-METOUYECKOE NTOCOOHe K CaMOCTOsATeNIbHOM padoTe. — BiaauBo-
CTOK: u3a-Bo JlanbHeBocCT. yH-Ta, 2010 . — 11 c.

JlonmosiHUTEIbHAS JIUTEpaTypa
(onexmponnvie u neuammvie uz0anus)

Oeiinman P., Jleitton P., Canac M. — deitHmaHoBCKUE JieKIuu 10 ¢uszuke. — M.

Mup, 2004. — Bemm. 1-9.

2.

Banmumes M.I'., [ToB3uep A.A. Kypc o6mieit pusuku: yueoHoe nocodue. CII0.:

H3n-Bo «JIaawy, 2009. 576¢.

3. Hetnad A.A., SABopckuit b.M. Kypc ¢pusuku. — M.: Beicias mkoina, 2002.

4, Cena JI.A. Enqununibl pu3nueckux BeIMYUH U UX pa3MepHOCTH. - M.: Hayka,
1977.

S, Du3NYECKUN SHITUKIIONEANYECKUi ciioBapb. - M.: CoB. sHuMKIIONIe M, 1983.

6. dusnuyeckas sHImKIoneaus. - M.: Cos. sHiuknoneaus, 1988.

1. Hponos U.E. 3anauu no oOmeit pusuke : YueOHOe mocoOue Jjisi By30B -/-¢€

u3j., crepeotT.: Mocka: bunom, 2007. - 431 c.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIUMOHHOMN ceTH
«AHTepHeT»


http://lib.dvfu.ru:8080/lib/item?id=chamo:797587&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=707
http://e.lanbook.com/books/element.php?pl1_id=2238
http://e.lanbook.com/books/element.php?pl1_id=2764
http://e.lanbook.com/books/element.php?pl1_id=2098

CTyaeHTBI MOTYT TTOJIYYUTh JTOCTYT K JIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM uepe3
cautr JB®Y (moctym ¢ caiita Hayunoii OuOmmorexkn [IB®Y) URL:
http://www.dvfu.ru/web/library/rus_res

1.  Enmunoe okHO JocTyma K oOpasoBarenbHbiM pecypcamURL: http://window.edu.ru
2. DJIEKTPOHHO-OUOINOTEUHAs cucreMa WUsnarenscTBa "Jlaup" URL:
http://e.lanbook.com

a Takke B CBOOOJHOM JiocTyne B IHTepHeT:

3. Studentlibrary [DnexTponnas 6ubiuoreka yueoHoit PDF-nutepatypbl u yueOHuU-
KOB IS BY30B. (6ecrutaTHbIC IIOJIHOTEKCTOBEIC YYCOHUKH | URL:
http://www.studentlibrary.ru/cgi-bin/mb4

4.  BupryansHble mnabopatopHeie pabotel http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

5. http://www.physbook.ru/

6. http://optics.phys.msu.ru/studentam/uchebnye-materialy/

7. http://phys.org/physics-news/

VI. METOANYECKHUE YKA3AHUS IO OCBOEHUIO TUCHUTIJIMHBI

HeoTrbemnemoii yacTbio AUCHUIUIMHBI «Du3ukay sBisercsa J1ab0paTOPHBIN MPAKTUKYM.
JlaGopaTopHbIii MpPaKTUKyM HA4YMHAETCS C BBOJHOTO 3aHATHS, Ha KOTOPOM
npernojaBaTesib MPOBOAUT TMOAPOOHBI HMHCTPYKTaXX IO TPaBWIaAM TEXHUKHU
O0e3zonacHOoCTH IpU pabore B JaHHOM Jiaboparopuu. K BBINOJHEHHIO JTAOOPATOPHBIX
paboT AOMyCKAarOTCsl TOIBKO T€ CTYACHTHI, KOTOPbIE YCBOWIU TPEOOBAHMS MO TEXHHKE
0€30MacHOCTH.
BrlinonHenue 1a00paToOpHBIX padOT COCTOUT U3 CIEAYIOIINX ATAIOB:

1) u3ydyeHne TeOPETUIECKOTO MaTepraia U METOANKH BHITIOJHEHHS JIaOOpaTOPHOU pa-

OOTBI IT0 METOANYECKOMY TTOCOOHIO U PEKOMEHIYEMOM JIUTepaType K JaHHOU padoTe;

2) U3yuyeHHE SKCICPUMEHTAIBHON YCTAaHOBKHU, PEXKUMOB €€ PaboThI;

3) HoJy4eHHUs y IPEero1aBaTelis A0MyCKa K BBIMOJIHEHHUIO JJAOOPaTOPHOU pabOThI;

4) BBIMOJIHEHUE SKCIIEPUMEHTA;

5) 00paboTKM SKCIEPUMEHTATIBHBIX JaHHBIX, PACUCT MOTPEITHOCTEH;

6) odopmiieHHE MUCEMEHHOTO OTYETA U cJlaya ero Ha MPOBEPKY MpPEnoIaBaTelio;

7) OTBEThI HAa KOHTPOJIbHBIC BOTIPOCHI 110 JTaHHOH J1JabopaTopHO padoTe.

Otuet no nabopaTopHOM paboTe JOJIKEH BKIIIOYATH CIAEAYIOIIHNE Pa3/Iebl:

1) Ha3zBaHue 1abOpaTOPHOM pabOTHI, €€ HOMED;

2) 11enb paboThI;

3) nepeyeHb UCTIOJIb3yEeMbIX MPUOOPOB, MPUHAIJICIKHOCTEN U 000PYI0BAHUS;
4) NpUHITUTIHATIbHAS CXeMa YCTaHOBKH;

5) pacuetHble GOPMYIIbI, XapaKTEPUCTUKHU UCIIOJIb3YEMbIX PUOOPOB;

6) TabJIUIIBI C pe3yabTaTaMU U3MEPECHHUI;

7) rpadrueckoe npeacTaBiICHUE Pe3yIbTaTOB;

8) pacueThl MOrPEITHOCTEN U3MEPEHUSI;

9) OKOHUATENbHBINA PE3YJAbTAT C YUYETOM MOTPEIIHOCTEN U3MEPEHNS,


http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://optics.phys.msu.ru/studentam/uchebnye-materialy/
http://phys.org/physics-news/

10) BeIBOMIBI TIO padoTe.

VII. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUHA U
MMPOI'PAMMHOI'O OBECIIEYEHUA

[Ipu ocymiecTBieHnH 00pa30BaTEIHLHOTO MpPOIEcca CTyICHTaMu U MPOodheccopCKo-
MIPENO/IaBATEIbCKUM COCTAaBOM HCIOJB3YETCS CIEAYIOLIEE MPOrPaMMHOE 00ECTICUEHHE:
MicrosoftOffice (Excel, PowerPoint, Word m T. 1), OpenOffice, mporpammuoe
obecrnieueHue AMEKTPOHHOTO pecypcea caitta JIBOY, Bkitouas O6C [IBOY.

[Ipu ocymiecTBieHnH 00pa30BaTEIHLHOTO MpPOIEcca CTyIGHTaMu U MPOodheccopCKo-
IPErnoJaBaTeIbCKUM  COCTaBOM  HUCIIOJIB3YIOTCSL  CIIEAyIOIIUe  HUH(POPMAIMOHHO
cupaBounble cuctembl: ObC [IBDY, Oubnuorexku, pecypcbl U MOPTaibl IO
€CTECTBO3HAHUIO.

ViIl. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCIUAIIJIMHbI

JlaGopatopHble pabOThl BBIIOJHSIOTCS Ha COBPEMEHHOM OOOpYIOBaHUHM B
CHCIHATM3UPOBAHHBIX  JTabopaTopusix:  JmabopaTtopHble  pabOTBl O  OMNTHKE
BBINOJHSAIOTCS B Tabopatopuu Ne L530.

Mmorue nabopatopHbie pabOThl KOMIBIOTEPHU3UPOBAHBI, TOMUMO 3TOTO, B KaXIOM
nabopaTopuu Kapeapbl UMEIOTCS KOMIBIOTEPHI C BEIXOAOM B MIHTEpHET.

Jlekiuu WMCEMHHAPCKHUE 3aHITHS TPOBOJATCS B ayAUTOPUAX, OOOPYIOBAHHBIX
KOMITBIOTEPHBIM TIPOEKTOPOM | ¢ BbIxoa0M B MIHTepHeT, B kopmycax L u D.



IIpunoxenue 1 k padoueii mporpaMmMe y4eOHO AUCHUIITHHBI

MMWHHCTEPCTBO HAYKU U BBICIIET'O OFPASOBAHUS POCCUMCKON
OEJIEPALIN
denepabHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPEIKICHHUE
BBICIIIETO TIPO(ECCHOHATTLHOTO 00pa30BaHuUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBbHOM
PABOTBI OBYUYAIOLINXCA
no AucuuIuinHe «Onrukay
Hanpagienue noaroroku — 03.03.02 ®usuka

dopma NOArOTOBKYU OYHAS
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Ilnan-rpa¢guk BHINOJIHEHHUS CAMOCTOATEIbHONH PadoThI MO IMCHMILIMHE:

Bun
Hara/cpoxkn . Hopmbl BpeMmeHnn
Ne CaMOCTOSITEJIbHOM ®opMa KOHTPOJISI
BBINOJTHEHH S HA BBINOJIHEHHE
padoThI
1 2 Henend IToaroroBka k Pabora Ha ceMrHApCKUX
CEMHUHApPCKUM 3aHATUAX, 3allUTa
3aHATHUSAM, PELICHHUE TeopHH K 1a0.pad., oTyer
WHIUBUAYAIbHBIX 1o 71a6.pad., KOHCIEKT 10
3ajad. TUTAHY-BOIPOCHUKY
[TonroroBka k 3 yaca
BBITIOJTHEHUTIO
nabopaTopHOH
paboThI, MOATOTOBKA
KOHCIIEKTa 110 TIJIaHy-
BOIIPOCHUKY.
2 4 nenens [ToaroroBka k Pabota Ha ceMrHapCKUX
CEMHUHAPCKUM 3aHATHSX, 3aIllUTa
3aHATUSM, PEIICHUE Teopuu K 1ab.pad., oTuer
WHIMBUTYaIbHBIX 1o J1a0.pad., KOHCIIEKT 110
3agad. [lonroroBka Kk | miIaHy-BOIPOCHUKY 3 yaca
BBITIOJTHCHUTO
nabopaTopHOH
paboThI, MOATOTOBKA
KOHCIIEKTa 10 TUIaHy-
BOIIPOCHUKY
3 6 Hemens [ToaroroBka k Pabota Ha ceMrHapCKUX
CEMHUHAPCKUM 3aHATHSX, 3aIlUTa
3aHATUSM, PEIICHUE Teopuu K 1ab.pad., oT4er
WHIMBUTYaJTbHBIX 1o J1a0.pad., KOHCIIEKT 110
3agad. [lonroroBka Kk | MiIaHy-BOIMPOCHUKY 3 yaca
BBITIOJTHCHUTO
nabopaTopHOI
paboThI, MOATOTOBKA
KOHCIIEKTa TI0 TUIaHy-
BOIIPOCHUKY
4 8 Henmens [ToaroroBka k Pabota Ha ceMrHapCKUX
CEMHUHAPCKUM 3aHATHSX, 3aIlUTa
3aHATUSM, PEIICHUE Teopuu K 1ab.pad., oT4er
WHIMBUTyaJTbHBIX 1o J1a0.pad., KOHCIIEKT 110
3agad. [lonroToBka Kk | MIIaHy-BOMPOCHUKY 3 yaca
BBITIOJTHCHUTO
nabopaTopHOi
paboThI, MOATOTOBKA
KOHCIIEKTa TI0 TUTaHYy-
BOIIPOCHUKY
5 10 uenens IToaroroska k Paborta Ha ceMrHapCKUX
CEMHUHAPCKHM 3aHATHSX, 3allUTa 3 yaca

3aHATUAM, PCHICHUC
HHAWBHUIYAJIbHBIX

TeopHH K J1a0.pad., oTyer
110 J1a0.pab., KOHCIIEKT MO




3amad. [loaroroska k
BBITTOJIHCHUIO
nabopaTopHOM
paboThI, TOJITOTOBKA
KOHCIIEKTA 110 IJIaHy-

IIJIaHY-BOIIPOCHUKY

BOIIPOCHUKY
12 nenens IToaroroska k Pabora Ha ceMrHApCKUX
CEMHUHAPCKUM 3aHATHSX, 3aIUTa TCOPHH
3aHATHUSAM, PELICHHUE K J1a0.pab., OT4ET 1O
WHIMBUTYaIbHBIX n1a0.pa0d., KOHCIIEKT 10
3agad. [lonroroBka Kk | MmiIaHy-BOIPOCHUKY 3 yaca
BBITTOJTHEHHIO
1abopaTopHOi
paboThI, IOJTOTOBKA
KOHCIIEKTa TI0 TUTaHYy-
BOIIPOCHUKY
14 wenens [ToaroroBka k PaboTa Ha ceMmuHaApCKUX
CEMHUHAPCKUM 3aHATHAX, 3alUTa
3aHATHSM, PCIICHUE Teopuu K 1ab.pad., oT4yer
WH/IUBUYalIbHBIX 110 J1a0.pad., KOHCIEKT 10
3azmad. [loaroroBka k| IIaHy-BOIIPOCHUKY 3 vaca
BBITTOJIHEHHIO
nabopaTtopHoOi
paboThI, IOJrOTOBKA
KOHCIIEKTAa TI0 TUTaHY-
BOIIPOCHUKY
16 menens [ToaroroBka k PaboTa Ha ceMuHapCKUX
CEMHUHAPCKUM 3aHATHSX, 3AIIUTa TCOPHH
3aHATUSM, PEILICHHE K 1a0.pad., oT4eT 1Mo
WHIMBUTYaTbHBIX na6.pad., KOHCIIEKT 10
3agad. [lonroroBka Kk | miIaHy-BOIPOCHUKY 3 aca
BBITIOJTHEHHIO
nabopaTopHOI
paboThI, MOATOTOBKA
KOHCIIEKTa 10 TUIaHy-
BOMPOCHHUKY
18 nenens IToaroroska k Paborta Ha ceMrHapCKUX
CEMHUHAPCKUM 3aHSATHSX, 3AIIUTa TCOPHH
3aHATUSIM, PEILICHHE K 1a0.pa0., OT4eT 1o
WHIMBUTYaJTbHBIX na6.pad., KOHCIIEKT 10
3agad. [lonroToBka K | MIIaHY-BOMIPOCHUKY 3 aca
BBITTOJTHEHHIO
nabopaTopHOi

paboThI, MOATOTOBKA
KOHCIIEKTa TI0 TUTaHy-
BOIIPOCHUKY




XapaKTepuCcTHKA 3aaHUI VIS CAMOCTOATEIbHOM padoThl CTY/ICHTOB H
MeTOAHYECKUE PEKOMEHIAUM 110 UX BHINIOJTHECHUIO
no AucuMIuinHe «Onruka

CamocrosiTenbHas padoTa CTYAEHTOB MPEICTABIEHA CIEIYIOIIUMU BUIAMH:

Iloozomoeka k mecmuposanuio
[TogroroBka K TECTUPOBAHMUIO 3aKJIIOYAETCS B CaMOIPOBEPKE CTYJICHTOM

YCBOCHHOI'O MaTCpHuadjia IIyTeM OTBECTOB HAd BOIIPOCHI.

Bonpocul ona camonposepku no meme «Onmukay:

CBobOoaHOe anmekTpomMaruuTHoe nojie. CuctemMa ypaBHeHUN MakcBeia JijIsi CBO-
0O0JTHOTO 3JIEKTPOMAarHUTHOrO MoJisl. BBIBOJ ypaBHEHMs IUIOCKOM 3J€KTpoMar-
HHUTHOM BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

W3nydyeHune 37I€KTpOMarHUTHBIX BOJH (AUNOJb ['epua, aTOMHBIN JTUHEHHBIN OcC-
UUIATOP). BeiBos ypaBHEHUs chepUUECKOM AIEKTPOMAarHUTHOM BOJTHBI. BosHo-
Basl 30Ha, AMarpamMma usiydeHus. CpeaHsisi MOITHOCTb U3JIyYEHUs (BBIBO).
[IIxana 351eKTpOMarHuTHHIX BoJH. CBET, nmpupojaa cBera. CBeTOBask BOJHA: ypaB-
HEHUE CBETOBOW BOJIHBI, €€ XapAKTEPUCTUKHU U CBOMCTBA.

3akoHbl reoMeTprueckor ontuky. [Ipuannn depma. BeiBoa 3aKOHOB reOMeETpH-
YECKOW ONTHUKU HAa OCHOBE 3JICKTPOMAarHUTHOW TEOPUU CBETA.

CooTHONIEHNE AMIUIMTY]l CBETOBBIX BOJIH IPU OTPAKEHUHU U MPEIOMIIEHUU HA
rpaHuiie pasnena aByx cpen. @opmyibl Openens (BbIBO, 00U ciydait).
Ananuz dhopmyn @penHens no ammuTyaam. SIBJIeHUE MTOJHON MOJSPU3allUN CBE-
Ta IIPU OTPaKEHHHU, 3aKOH bprocrepa. MexaHu3m moJisipu3anuy CBeTa MpHU OTpa-
YKEHUH U MPEITIOMIICHUU.

CoOoTHOIIIEHUE aMIUTUTY NaJalonield, OTPaKEHHOW U MPEIIOMIICHHONW CBETOBBIX
BOJIH HA TPaHULIE pas3dena ABYX Cpell PU HOPMAJIbHOM U CKOJIB3AIIEM I1aICHUU
CBETA.

Koaddurmentsr oTpaxkenus u mpeloMmieHus: cBeTa. ['paduyeckoe mpecTaBie-
Hue Gopmyn Openens. Ananus popmyn Openens no dazam.

[lonHOE BHYTpEHHEE OTpakKeHUE CBeTa. AHAIU3 MOBEACHUS OTPAKEHHOM U IIpe-
JIOMJICHHOM CBETOBBIX BOJIH Ha OCHOBE (opmyn Ppenenst. OnTuyeckrue BOJTHOBO-
TTBI.

Nurtepdepenius cBera. Y caoBUs BOZHUKHOBEHUSI HHTEPPEPEHIIMOHHON KapTHUHBI
OT JBYX AJICKTPOMArHUTHBIX BOJH. CTpyKTypa HMHTEP(PEPEHIIMOHHOTO MO OT
JIBYX TOYEYHBIX KOT€PEHTHBIX HICTOYHUKOB.

Bunumocts nHTEp()EPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh MHTEP(EPEHIIMOHHOMN
KapTUHBI OT PACCTOSHUS MEXAY MCTOYHUKAMH U TOJOXKEHHUS dKpaHa HaOroze-
Hus (onbIT FOHra). 3aBucUMOCTh MHTEP(PEPEHIMOHHON KapTHUHBI OT MPOTSHKEH-
HOCTHU UCTOYHHUKA. [IpocTpaHCTBEHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.
3aBUCUMOCTh MHTEPHEPEHIIMOHHOW KapTHUHBI OT CTENEHU KBa3MMOHOXPOMAaTHY-
HOCTH UCTOYHUKA CBETa. BpeMEeHHass KOTEPEHTHOCTh U €€ XapaKTEPUCTHUKH.



e Meroasl ocymiecTBiIeHUsT nHTepPepeHnun (menenrne GpoHTa BOITHBI U JICTICHUE
aMIUTUTYbI BOHBI). [lo70CHl paBHOrO HAKJIOHA M TMOJIOCHI PABHOM TOJIIUHBI.
Koasna Herotona.

o Jludpakuus ceta. [Ipunmun I'oirenca-®Openens (Boioa). Meton 308 dpenens
(BBIBON).

e 3aBUCHMMOCTb uucia 30H OpeHenst OT paanyca OTBEPCTUS, OT B3aUMHOIO PacIio-
JIO’)KeHUsI ICTOYHUKA, AuadparMel U dKpaHa Habmonenus. udpakuus Openens
Ha KpYIJIOM OTBEPCTHH U AUCKE. 30HHAS MJIACTUHKA.

o Jludpakuus Opaynrodepa Ha mienu. BiusHue mmpuHbl menu Ha AUdpakiuoH-
HYIO KapTUHY.

o Teopus nubpakUMOHHON pelIeTKH. AHAIU3 paclpeiesieHus HHTEHCUBHOCTH B
audpakironHoi kaptune @payHrodepa ot AUPPAKITHOHHON PEIICTKH.

e Pacuer audppakuroOHHON KapTUHBI.

e BsanmozeicTBue cBeTa ¢ BemecTtBOM. HopmanbHas u aHOMallbHAsA IHCIEPCHS.
DJIeKTpOHHAsT Teopusl aucrepcur. KOMIIEKCHOCTh MOKa3aTens MpeJIOMIICHUS.
®opmyna 3enpmeriepa (BBIBON).

e JSIBieHue moryonieHUs cBeTa BeniecTBOM. 3akoH byrepa-Jlambepra. 3akon bepa.
KoaddumumenT nornouieHus caera.

e [IpoxoxaeHue cBeTa yepe3 ONTHUYECKH HEOAHOPOAHYIO cpeny. PaccesHue cera.
3akoH Panes (BbiBox). [Tonstpuzaiiust pacCessHHOTO CBETA.

e BpanieHue MIOCKOCTH MOJIIPU3ALMUA CBETA ONTUYECKH AKTUBHBIM BEIIECTBOM.
3akoH buo (BpamatenbHas aucnepcus). Teopus BpamaTeIbHONU JUCTIEPCHUH.

e IlpoxoxneHue cBeTa 4epe3 aHU30TPOIHbIE CPeAbl. SBIECHUE ABOMHOTO JTy4erpe-
somieHue. OCHOBBI KpHUCTaLIOONTUKU. CTPyKTypa IUIOCKONH MOHOXpOMaTHye-
CKOM BOJIHBI B aHU30TPOITHOM CpeJi€.

e Teopusa neoiiHoro nyuenpenomieHus (3akoH dpenens, BeiBoa). [IpaBuia pacue-
Ta TMOJIOXKEHUs W HampaBieHUs (PpoHTa BOJHBI HA OCHOBE mMpuHIMNA [tolireHca
JUUTS. QaHU30TPOITHOM CPEJIbI.

e UckyccrBennasi anuzorponusi: nerporpadus, spdexr Keppa, sapdexr Korron-
MyToHa.

e PaBHOBecHOe TemioBoe uznydeHue. 3akoH Kupxroda. AGCOIIOTHO YepHOE TENO.
3aBUCUMOCTb UCITYCKATEIbHON CITIOCOOHOCTH aOCOIIOTHO YEPHOTO TENA OT JJIMHBI
BOJIHBI. 3akoH Ctedana-bonbiMana. 3akoH cMemienus Buna (penomenonornye-
CKasi TEpMOJIMHAMUKA TEIJIOBOTO U3JIYYEHUS).

e PaBnoBecHoe TeroBoe mznmydenue. @opmyna Panes-/[xunca, «ynprpaduoneTo-
Bas katactpoda». dopmyna uznyuenus [lnanka.

o KgsanToBbie cBoOiicTBa cBeTa. BHemHuii u BHyTpeHHHN (HOTOAID(PEKTH. 3aKOHbI
CroneroBa. Hemoctarkyn KnacCMYECKOW TEOPHUHM W3IYyYECHHUS. YpaBHEHUE OWH-
mreiHa 11 hotodddexra.

Iloozomoexa Kk 1adopamoprvim padomam
[ToaroToBka K gabopaTOpHBIM pabOTaM 3aKIIOYAETCS BO BHUMATEIHHOM
MPOYTEHUN METOJMYECKUX YKa3aHWM TI0 BBIOJTHEHHUIO JIA0OpAaTOpPHOU pPaOOTHI,



KPAaTKOT'O W3JIOKEHHSI €€ CYyTH Ha CTPaHUIly Pa3BEpHYTOIO JUCTAa U MOATOTOBKE K
co0eceIoBaHUIO C MpernojaBaTesieM MO KOHTPOJIBHBIM Bompocam. B Tom ciyuae,
€CJIA CTYJICHT He ycrea o0padoTaTh SKCIIEpUMEHTANIbHBIE TaHHBIE Ha Ta00pPaTOPHOM
3aHATUH, OH JOJDKEH 3aKOHUWUTH pPacyeThl JOMa M Ha CIEAYIOIIeM 3aHATUU CIaTh
O0(OPMJICHHBIN OTYET HA MMPOBEPKY.

Bonpocel k JgadopaTtopHbiM padoTaM MO ONTHKE NPHUBEIEHbI B METOANYECKHX
YKa3aHUAX K Kax/A0i JadopaTopHoii padore.

Pewenue domamnux KOHMPOILHBIX 340ay

JIist caMOTpOBEPKH TOTOBHOCTH CTYJICHTA K BBITIOJIHCHHIO KOHTPOJIBHOM paboThl,
IpeJIaracTCsl PeluTh TPCHUPOBOYHBIC 3a/1a4M, Pa3MEIICHHBIC B 3JICKTPOHHOM Kypce
Blackboard, ¢ ykazanusimu u orBeTamu.

KOHTpoJIbHBIE 3a/1a4d BBITIOJIHSIOTCS TUCHMEHHO.

Memoouueckue pekomenoauuu K 6bINOJIHEHUI0 KOHMPOIbHOU padombl

Pekomennyercst cienyronuii nmopsaok padorel. CHavana HYXHO BHHMATEIIbHO
MIPOYUTATh YCIIOBUS 3aJa4M W IMOMBITAThCS €€ pPelnTh. EcIu BO3HUKAIOT 3aTpyAHEHUS
IPU PEILIEHUH, TO HYKHO 0OpaTUTHCS K YKa3aHUSIM, 3aTEM CHOBA BEPHYTHCS K PELLICHUIO
3a1auu. Penms ee, MpOBEPUTH MOJYYEHHBIN OTBET.

Konrpoasnas padora Nel nmo pasaeay 4 «Onruka»
(I'eomempuueckan onmuxka. [lonapuzayun u oucnepcusn ceema)

WunuBunyanbubie 3agaud (4 mT.) 71 KOHTPOJBHOM paboOThl moaOuparoTcs
nperojaBarecM M3 MeToaudeckoro mocodus [8]. B merommueckom mocoOum
NpUBEACHBl TPUMEPHI pelieHus 3agad 1o TemMaM «l eomeTpuueckass ONTUKA» W
«lTonspuszauus ceeray.

KonTpoabHas padora Ne2 nmo pasageay 4 «Onruka»
(Unmepgepenyus u ougppaxuus céema)

WunuBuayanbable 3a1auu (4 1IT.) NOAOMPAIOTCS U3 METOJUYECKOTO MOCOOus
[9].Ilepen  BBIOJIHEHHWEM  KOHTPOJBHOH  pabOTBl  PEKOMEHAYETCS  MPOYHMTATh
METOIMYECKHE YKa3aHUs, UMEIOIINECS B TOCOOMH B HaUalle KaXKJOl TEMBI.

Iloozomoeka K 3auemy uiu IK3ameHy

3ayeT W DK3aMEH HalpaBJICHbl HA MPOBEPKY 3HAHWUW, YMEHUNW M HABBIKOB,
KOTOpbIE CTYIEHT mpuoOperaer B TeueHue cemectpa. Ilpu  perynsapHoi,
CUCTEMaTHYEeCKON paboTe B CEMECTpEe, CBOEBPEMEHHOM OTYETHOCTH MO 3a/IaHUSM,



CTYACHTY He TpeOyeTcs MOMOJIHUTEIbHOE BpeMsi Ha MOJATOTOBKY K AK3aMeHY (3adery),
OH OLICHKY IIOJIy4YaeT 10 PEUTHHTY.

TpeOoBanus K MpeaCTABJICHUIO U 0(POPMJIICHUIO CAMOCTOSATEILHOU
padoThI

e JlaGopaTopHbie pabOTHI

W3ydeHne METOANKHU BBITTOJHEHUSI paOOThl TIPOU3BOAUTCS CTYJCHTAMH JOHAaJasa
3aHATUA  CaMOCTOSTENIBHO W BKJIIOYaeT B ce0sf  u3ydeHue  (PU3n4ecKou
CYTHHCCIIETyEeMOTO SIBJIICHUSI u OPUHIUTHATBHON CXEMBI
AKCIIEPUMEHTAbHONYCTAaHOBKU. J[JI1 3TOro B Hayane KaxJoro METOJUYECKOTO
yKa3aHUs MMEETCS KPaTKUM TeopeTHuecKuil martepuai. J(omoJHUTENbHBIN MaTepuan
MOKHO TIOJyYUTh, H3y4das Y4YeOHYI0O M HayudyHyI JHUTEpaTypy, CIHCOK KOTOPOU
OPUBOJUTCS B KaXKIbIX METOAMYECKHMX YKazaHUsAX. [lociensydeHusr TeopeTudecKoro
MaTepuaia CTyJEeHT JOJDKEH 3HAaTh OTBETHl HA KOHTPOJIbHBIE BOIPOCHL. B Terpanu mis
J7a00paTOpHOTO MpakTUKyma (pabouast TeTpaab) [IOJDKHBI OBITh MOATOTOBJICHBI
pacueTHbIePOPMYIIHI, TaOJIUIIBI IS 3aIicu M3MEPEHHBIX 3HAYCHHH,
BBIUEPUCHAIICKTPUUYECKAs TPUHIIUITHATBHAS CXeMa SKCIIEPUMEHTATEHON YCTaHOBKH.

JlomariiHsst KOHTpoOJIbHas paboTa

KoHnTtposnbHas pabota BeIoHAETCS B 3JIeKTpoHHOM Kypce Blackboard.

Ha BbImosiHeHHe KOHTPOJIbHON PaOOThI JAETCsl HEEIs.

VYcnoBue 3a1a4n MepenuchIBAETCS MOJHOCTHIO 0€3 COKpaIleHu .

Kparko 3anuchIBatOTCSl JaHHBIE 3a/1a4d B T€X €AUHUIIAX, KOTOPbIE YKAa3aHbI B yC-

JIOBUU U TIPOM3BOJUTCS MEpEeBOJ pazMepHocTy BennunH B CU U yka3bpIBaroTCs

BEJINYMHBI, KOTOPHIE HYKHO OMPEICIUTD.

Bce 3agaum pemarorcsa B cucreme CH.

B Gounbiieit yactu 3a1a4 HEOOXOIUMO BBITIOIHATh YEPTEXKU UM PUCYHKU € 000-

3HAYEHUEM BCEX BEIMYMH. PUCYHKM BBITIOJHSIOTCS aKKypaTHO, MCIOJIb3Yys uep-

TEKHbIC UHCTPYMEHTHI.

7. B pelleHnM yKa3bIBAIOTCS SIBICHUSI U 3aKOHBI, KOTOPHIE MCIOJIB3YIOTCS JIJIsl pe-
IICHUS C 3aMMChI0 COOTBETCTBYIOMUX (hOPMYIL.

8. C moMomipio 3TUX 3aKOHOB, YYUTHIBasl YCIOBUE 3aJa4M, HY>KHO TMOJTYYUTh HEOO-
XOJIMMBIE pacueTHbIE (POPMYIIBI.

9. BriBog opMyin U pelieHue 3aay cleayeT COMPOBOXKIATh KPATKUMHU, HO UCUEP-
MBIBAIOIIUMU MOSICHEHUSIMH.

10.IToryunB pacyeTHyro (Gopmyity, HEOOXOIUMO MPOBEPUTH €€ pa3MEpPHOCTH (pa3-
MEPHOCTh JIOJDKHA COBIIJaTh C Pa3MEPHOCTHIO MCKOMOW (DU3MYECKON BEIHYH-
HBI);

11.ITocrie mpPOBEPKH Pa3MEPHOCTU MOJYHYEHHBIX (OPMYJI MPOBOAUTCS UYHUCIECHHOE
penieHue 3aa4u (BHIYUCICHHUS).

12.ITocie BeIYKCIEHUH HEOOXO0AUMO 3alIHUCaTh OTBET.
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IHacnopt poHaa OLIEHOYHBIX CPEACTB MO JUCHHUILIMHE «ONTHKA

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEeHIHU
CrnocoOHOCTh UCIOJIB30BATh
0a30BbIE TEOPETUIECKHE [TpuHIUIIBI pean3anu TPorpaMm JIEKTUBHBIX KYpCOB
sHaHMs QyHIaMeHTANbHEX | SHACT JU1 061e06Pa30BATEbHOI LIKOMBL.

paznenoB oO1ei u

TeOpeTU4ecKon (GU3UKH [
- OCyIIecTBIATh TEMAaTUYECKOE TIJIaHUPOBAHMUE;

peneHus y
- Pa3pabareiBaTh hopMBI OpraHn3any 3aHTHI;
npodecCHOHAIBHBIX 3a1a4
(OTIK-3) Ymeer - [TogOupath OIIEeHOYHBIC CPECTBA TSl OLICHKH Pe3ylIbTa-
THUBHOCTU OCBOCHHMS YYAIIUMUCS COJCPIKAHUS IICKTHBHO-
ro Kypca
HaBpikamu peanuzanuy y4eOHBIX IPOrpaMM 0a30BBIX U
Brnageer | 3J€KTHBHBIX KypCOB B 00pa30BaTEIbHBIX YUPEKICHHIX
oO1ero oopasoBaHus
Crnioco6HOCTh 3naet Teopernueckrne OCHOBaHUS ONTUKH, OCHOBHBIE (pU3MUe-
IKCIUTyaTHPOBATh U CKHE€ MOHSTHS ¥ 3aKOHBI, OITMCHIBAEMBIE ONTHKOIA.
00CITy’)KUBATh COBPEMEHHYIO
Ymeer Pemiare TUIIOBBIE 33/1a4H 110 ONTHKE.

¢bu3nyecKylo anmnaparypy u

obopynosanue (I1K-3)
BJIaI[CeT TouHEIMH 1 HpI/I6HI/DKCHHI>IMI/I METOAdaMM OIITHUKH.

KOHTPOJIb TJOCTWXXEHW LIEJIEM KYPCA

No Kontpomupyemsie mogyinu / OreHOYHBIE CPE/ICTBA -
n/n | pasaeinsl / TeMbl JUCHUIUIMHBI Konp! 1 sTarmsl HalMEHOBaHHE
dbopmupoBaHus TEKYIIHHA MIPOMEKYTOUHAS
KOMITETEeHIINH KOHTPOJIb aTTecTanus
1 Paznen Nel. OIIK-3; | 3uaune, YO-1 I1P-1
OcCHOBHBIE CBOWCTBA IK-3 YMEHHUE YO-2
AJIEKTPOMAarHUTHBIX BOJIH
Tema 1. OcHOBHBIE
CBOWCTBA YIPYTUX BOJIH
2 | Tema 2. OCHOBHBIE CBOMCTBa OIIK-3; | 3uanue, VO-1 I1P-2
OMB I1K-3 YMEHHE YO-2 I1P-7
3 | Paznen Ne2 UnTepdepentus u | OIIK-3; | 3nanwue, YO-1 I1P-7
TUQpakius cBeTa I1K-3 YMEHHE YO-2
Tema 1. ntepdepennnus cera
4 Tema 2. ludpakuus cBera OIIK-3; | 3uanue, YO-1 I1P-7
I1K-3 YMEHHE YO-2
5 | Tema 3. T'onorpadus OIIK-3; | 3nanue, YVO-1 I1P-2
I1K-3 yYMEHHUe YO-2
6 | Pasmen Ne3. OIIK-3; | 3uaune, YO-1 T1P-2
[TpubnnxeHne BOIHOBOM I1K-3 YMEHHE YO-2
OTITUKH
Tema 1. I'eomerpuueckast




OIITHKA
7 Pasznen Ne4 Bzanmoneicrsue OIIK-3; | 3nanwue, YO-1 I1P-7
CBETa C BEILLECTBOM I1K-3 yYMEHHE YO-2
Tema 1. [lonsipuzanus ceera
8 Tema Ne2. Jlucnepcus cBeta OIIK-3; | 3nanue, YO-1 [1P-7
I1K-3 YMEHHE YO-2
9 Tema 3. Paccesnue cBera OIIK-3; | 3nanwue, YO-1 [1P-2
I1K-3 YMEHHE YO-2
10 | Paszpmei Ne5. OIIK-3; | 3nanwue, YO-1 I1P-1
KBaHTOBBIE CBOICTBA CBETA I1K-3 yMEHUE YO-2 [P-7
Tema 1. 3aK0OHBI TEIIOBOTO
U3ITydeHUS
11 | Tema 2. DOTOHEI U UX OIIK-3; | 3nanue, YO-1 [1P-2
CBOICTBa I1K-3 YMEHHE YO-2
NTtoroBeiit KOHTPOJIb OIIK-3; | 3uanue YO-4
I1K-3 YmMenune
IIkaJsia oueHuBaHusI YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIU
Koa n Ortanbl GopMHPOBAHUSA KpuTEepuu nmoKa3aTeJu
(popmyupoBka KOMIIETEHI[U U
KOMIIeTEeHLIMH
Croco6HOCTE 3HaHHE CrocoOHOCTB
HCII0JIb30BaTh (buzmuecKux chopMyIIUPOBATH
0a30BEIE 3aKOHOB,; OCHOBHbBIE
TCOPETHICCKHUC OCHOBHbIC OCHOBHBIX dusnueckue
SHaHUA (usnaeckue METOJIOB U 3aKOHBIL,
3aKOHBI;
(byHHaMeHTgHBHHX octo ’ & MeTo IPUEMOB CIIOCOOHOCTh
i HOBHBIE METOJIBI
pasnesnoB o HIE:I/I i N NpPOBEICHHS IPOBECTH
TEOPETUUECKOU o
p (buzmIecKoro usmaecKuit
busnku s TIPOBCACHUA DKCIIEPUMEHT U
JKCIIEpUMEHTA U p
peurenust (I)I/I3I/ILIGCKOFO OCYIIIECTBHTD
JKCIIEPUMEHTA U croco0oB y
npodeccnoHaIbHbIX P 606 06paboTKy
sanat (OIK-3) cnocodr! OOPAROTIN SKCIEpUMEHTANLH
00paboTku SKCIEPUMEHTAIIbH
) BIX JAHHBIX;
3HAeT IKCIEPUMEHTAIbH | BIX JTAHHBIX;
. CIIOCOOHOCTD
(TTOpPOTOBBIH | BIX TAHHBIX; 3HaHUE OCHOB
chopMyIIMpoBaTh
YpOBEHB) OCHOBBEI B3aMMOCBSI3HU
OCHOBHEIE
B3aUMOCBSI3HU ¢bu3HKY C
o B3aMMOCBSI3HU
(bu3HKY C TEXHHUKOM, FR—
TEXHUKOM, MPOU3BOACTBOM U o
TEXHHKOM,
MIPOU3BOACTBOM U AMH HayKaMu
P A ApyT Y MIPOU3BOJICTBOM U
JNPYTHMH HayKaMH | HauOoJee BaKHBIC
JIPYTHMH
HauOosee BaXKHBIE | 1
HayKaMH
U (dhyHIaMeHTaIbHbBIE HanGonee
aMEHTaIbHBIE
ggfmmeHm IOCTHKEHUS BAKHEIE I
¢buznveckoil Hayku
¢busznueckoil HayKu (bynmamenTanbHEL
€ IOCTVDKEHUS
buznueckoit
HAYKH




YMEHHE Ha OCHOBE
(buzmyecKux

CIIOCOOHOCTD
pEIINTH 3a/1a9y,

3aKOHOB pCIIAThH BOCIIOJIL30BABIIN
3ajaiu, yMCHHC Ch OCHOBHBIMHU
MIPUMEHSITh 3aKOHBI | UCTIOJIB30BATh busHUeCKHMH
busuky 1 METOJIBI M TIPUEMBI | 5oy 0 ansy:
00BIICHEHNS MPOBEACHUS CIIOCOBHOCTD
Pa3IMYHbIX (busnueckoro
IIPOBECTHU
MIPOILIECCOB; IKCIIEPUMEHTA U .
MIPUMEHSITh CHOCO0bI (usniccKuii
JIOTUYECKHE o0paboTku JKCHCPUMCHT 1
MIpUEMBbI skcrepuMenTanpy | OCYHICCTBUTD
ymeer MBILIEHUS - BIX JJAHHBIX; 00paboTKy
SI%OHBHHYT AQHAJIM3 U CUHTE3 yMEHUE TPUMEHSTh 3KCH€PHM61.{T3HBH
IIpHU peLIeHUN JIOTHYECKUE bIX JIAHHBIX;
3azady; IPUEMBbI HAy4YHO
HAy4YHO MBIIUICHHUS - 000CHOBBIBATh
000CHOBBIBATh aHaJIM3 M CUHTE3 IPHUHUMAaEMbIe
IIPUHUMACMBbIC IIpyU pCHICHUN METOIbI PELLIEHU
METOJIbl pellIeHUs | 3a7a4; poQeCCHOHAIBH
npoeCCHOHATIBHBI | HAyYHO BIX 33124
X 3a7a4 000CHOBBIBaTh
PUHUMACMBIC
METO/IbI PEIlIeHUs
po(heCCUOHATTLHBI
X 3a7a4
BIIAJICHUE CIIOCOOHOCTh
METOJIaMU HaBBIKAMU BbIOOpa | MPOM3BECTH
TEOPETUYECKUX U ONTUMAJILHOIO BBIOOD
OKCIEPUMEHTANBH | rryTy pemeHus ONTUMAJILHOTO
BIX UCCICIOBAHUN | 34710y [PHEMOB croco0a pereHust
B (husmKe; TPOBEeHHs! 3ajauy,
HaBBIKAMH (buzmuecKoro CIOCOOHOCTh
BIIa/IeeT pelieHus 3a1a4 UCTIONIb30BaHUS
(BbICOKHMH) | MpOdeCcCHOHATBHO OKCTICPHMEHTa BBIYHCIIATEIIbHBIX
i IeSITeTbHOCTHU C Cn1oco00B nporpaMM Ipu
MIPUBJICYEHUEM 00paboTKH o0paboTku
cooTeTcTBytomero | JKCICPUMEHTAIBH | 5y onepymentanbh
¢busuko- bIX JIaHHBIX € BIX JaHHBIX [IPU
MareMaruueckoro | MCHOJIb30BaHUEM MIPOBEICHUU
amnmapara BBIYHCIMTEIBHBIX buznyeckoro
MIPOTpaMM; IKCIIEPUMEHTA;
Cnoco6HOCTH OCHOBHBIE 3HaAHUE Cnoco6HOCTh
IKCILTyaTUPOBATh U ¢busnueckue (bU3HIECKHX chOpMyIHPOBATH
00CITyKHBATH 3aKOHBI, 3aKOHOB; OCHOBHBEIC
COBPEMEHHYIO S OCHOBHBIE METOIBl | OCHOBHEIX dusHueckue
dusmeckyro (moporoBEtt | TIPACMBI METOJIOB U 3aKOHBI;
atapatypy 1 YPOBCHB) IpOBCACHNA MIPUEMOB CIIOCOOHOCTH
ob6opynosanue (I1K- (bu3mIeCcKOro TpOBeeHUs MpOBeCTH
3) AKCIIEPUMEHTA U (HBHIECKOTO busaeckit
CIIOCOOBI

00paboTku

JKCIIEPUMEHTA U

OKCIICPUMCHT U




IKCIIEPUMEHTATILH
BIX TaHHBIX;
OCHOBBEI
B3aHMOCBSI3HU
busuku ¢
TEXHHKOM,
MIPOU3BOJICTBOM H
JIPYTHUMH HayKaMH
HanOoJIee BaKHBIE
u
(dbyHIaMeHTaIbHBIE
JIOCTHIKEHMS

croco6oB
00paboTku
IKCIIEPUMEHTATIBH
bIX JAHHBIX;
3HAaHUE OCHOB
B3aMMOCBSI3U
(busuku ¢
TEXHUKOM,
IIPOM3BOJICTBOM U

JIPYTUMH HayKaMHu
HanOoJsIee BayKHbIE

n

OCYIIIECTBUTH
00paboTKy
IKCIIEPUMEHTATIBH
bIX JIAHHBIX
CIIOCOOHOCTh
chopmyaupoBaTh
OCHOBHBIC
B3aUMOCBSI3H
dusuku c
TEXHHKOM,
MIPOU3BOJICTBOM U
JIPYTUMU

M3UYECKON HAyKU H MH
busuieckolt Hayk (dyHIaMeHTaIbHBIE ayka
Hauboee
JOCTH>KEHUS
. Ba)XHBIE U
¢bu3nvecKkoil HayKu
byHaaMeHTalbHBI
€ IOCTH)KEHUS
buznIecKoi
HayKH
YMEHHUE Ha OCHOBE | CIIOCOOHOCTb
busmueckux peluTh 3a1a4y,
3aKOHOB peIlaTh BOCIOJIb30BaBIIN
3a/laqm, yMCHUC Cb OCHOBHBIMH
MPUMEHSATH 3aKOHBI | UCIIOJIb30BATh (bu3HUECKHMH
(bglsmcn ISt METO/IbI M IPHEMBI | 5oy pany:
00BsICHEHUS IPOBEIECHUS CIIOCOBHOCT
pa3IMYHbIX ¢buznIecKoro
IIPOBECTH
MIPOLIECCOB; 9KCHEPUMEHTA U .
buznyeckuit
MIPUMEHSITh CHOCOObI
KCIIEPUMEHT U
JIOTUYECKUE 00paboTKH JKcriepume
cor IPUEMBI skcrepuMenTanpn | OCYIICCTBUTD
(}IIIM OBHH MBILIIEHUS - bIX JJAHHBIX; 00paboTKy
o 1;13) YT | ananus u cunres yMeHHE MpUMEHTh | IKCICPUMEHTAILH
MpH pEUICHUU JIOTUYECKHEC bIX TAHHBIX;
3ajad; MIPHEMBI HAY4HO
Hay4YHO MBIIIICHUS - 000CHOBBIBATh
00OCHOBBIBATh aHaJM3 ¥ CUHTE3 IpUHUMAaeMbIe
NIPpUHUMACMBbIC IIpU pCHICHUU METOJIbI PELICHUS
npoecCHOHANIBHBI | HAayYyHO BIX 33724
X 3a71a4 000CHOBBIBaTh
MIpUHUMAaeMble
METOIBI PEIICHUS
npodeccroHalbHbI
X 3a/1a4
METOIaMu BJIaJICHUE CIOCOOHOCTh
TEOPETUUECKUX U HaBbIKAMH BI)I60pa IIPON3BECTH
BIIAJICET OKCTIEPUMEHTAJIbH | ONITHUMAaJIbHOT'O BBIOOD
(BBICOKHMI) | BIX MCCJIEIOBAaHUI | IIyTH pELICHUS ONTUMAIBHOI'O
B (usnke; 3aJ1a4 ¥ IPHEMOB Croco0a pemeHus
HaBbIKaMU 3anad,

MIpOBCACHUA




penieHus 3a1a4d
po¢eCCHOHAIBHO
U IEATENBHOCTH C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
(busuko-
MaTeMaTH4eCKOT0o
anmapara

¢bu3nIecKoro
AKCIEPUMEHTA U
croco6oB
o0paboTku
IKCIEPUMEHTAIbH
bIX JaHHBIX C
HCIIO0JIb30BAHUEM
BBIYMCITUTEILHBIX
porpamm;

CIIOCOOHOCTH
UCTIOJTb30BaHUS
BBIYHUCIIUTCIIBHBIX
porpaMMm Ipu
o0paboTku
IKCIEPUMEHTAIIBH
bIX JAHHBIX IIPpU
NIPOBE/ICHUU
¢du3ugeckoro
IKCIIEPUMEHTA;




IMPUMEPBI UTHANBUAY AJIBHBIX 3AIAY, U 3AJIAY, IPUBEJIEHHBIX
BKOHTPOJIbHBIX PABOTAX:

Pa3gea Nel

3amaya Ne 4.187(r). Vcxons u3 oOiiero BbIpakeHUs ISl BEKTOpa YMOBa, HaWTH
CpelHee 10 BPEMEHM 3HAYEHHUE IPOCKIMU BEKTOpa YMOBa< j(x)> Ha OCb X A

CJIEIYIOIIUX TUIOCKUX YIPYTUX BOJIH B CpeJie C 00bEMHOM MIIOTHOCTHIO p

E=acos(wt—k x)+bcoskx* coswmt

PexoMeHaanum K penieHuIo.

1) Bocnionb3yiiTech onpeaeneHreM BeKTopa Y MoBa.

2) Yurure, uro ¢ =¢(X,t) — ONUCHIBAET CTOSIUYIO BOJIHY.

3) BBeaure cosa=a/-/a’+b?> ; sina=b/-/a’+b? U MPOBETUTE CIOKEHUE BOJIH.

4) IIpoBeauTe CIOKEHHUE BOJIH M BOCIIOJIB3YUTECh ONPEACIICHUEM BEKTOpa Y MOBa.

3agaua Ne 4.227.B Bakyyme BJIOJIb OCH X PACOPOCTPAHSAIOTCS JIBE MIIOCKUE OJUHAKOBO
MOJISIPU30BAHHBIC JIEKTPOMATrHUTHBIC BOIHBI, AJIEKTPUUYECKUE COCTABIISIONINE KOTOPBIX
U3MEHSIOTCS 10 3aKOHY

E,=E,cos(wt kx) u E,=E;cos(wt kx+a).

Haiitu cpennee 3HaueHNE MIOTHOCTU MTOTOKA SHEPTUU.

PexkoMeH1alluu K pelieHU 0.
[IpoBenure ClOKEHHE BOJIH M PACCUMTANTE CpPEIHEE 3HAYEHUE IUIOTHOCTH ITOTOKA
SHEPIruH, BOCIOIH30BABIIUCH OMPEACICHUEM CPEIHETO OT (DYHKITUH.

3agaua Ne 4.257.110CTOAHHBIN N0 MOAYJIIO JEKTPUYECKUN HUIOIb C MOMEHTOM ]
BpAILIAIOT C MOCTOSHHOM YIJIOBOM CKOPOCTBIO @ BOKPYT OCH, NEPIECHAUKYISPHOU OCH
JUIIONIL U TPOXOJSIIEH 4epe3 ero cepeauHy. HaTu MOIIHOCTh HM3Iy4eHHUs TaKoro
JTUTIOJSL.

PexomeHaanuu K pelieHuo.

1) 3anumuTe BEKTOpP AUMOJILHOTO MOMEHTA B MPOEKIUAX HA OCH CHUCTEMbl KOOPJUHAT
X0V, nexailieil B INIOCKOCTH BpallleHUsI MOMEHTA.

2) HabGepute BTOPYIO MPOM3BOJHYIO OT BEKTOPA IUIOJIBLHOTO MOMEHTA U paccUUTailTe
MOUTHOCTb U3JIy4YECHUSI.

NupanBuayajibHble 3a1a4nu3 cOOpHUKA 3a1a4[7]:

Tema 1 - 4.230+n
Tema 2 - 4. 257+n



Pazgen Ne2

3agaua Ne 5.96. Chepuueckas MOBEPXHOCTH MIOCKO-BBIMTYKIION JIMH3BI COMPUKACACTCS
CO CTEKJISIHHOM IIaCTUHKOW. IIpocTpaHCcTBO MEXIy JIMH30M U IJIACTUHKOW 3aIl0JIHEHO
cepoyriepoqoM. [lokazaTenu npeaomieHus JIMH3bI, CEPOYTIEPOIa U TUIACTUHKHU PABHbI
coorBeTcTBeHHO N; = 1.50; n, = 1.63; n3 = 1.70.Pagmyc kpuBHU3HBI chepudecKon
NOBEpXHOCTH JIMH3bI R = 100 cm. OnpenenuThs paguyc MOSATOTO TEMHOTO KOJbLa
Heiorona B otpaskennom cBete ¢ 4=0,50 mxm.

PexoMeHIauM K pelieHUIO.

1) ConpoBoiuTte pelieHne 3aa4u PUCYHKOM.

2) Ilpu pacuere ONTHYECKOW pa3HOCTH XOJa, BO3HHUKAIOLIEH B CHUCTEME, YUYTHUTE
u3MeHeHue (asbl pU OTPAKEHUU OT OoJiee MIOTHOM Cpebl.

3agaua Ne 5.67.Hexoropoe koneOaHWe BO3HMKAaeT B peE3yibTare CIOXKEHUS N
KOT€PEHTHBIX KOJICOAaHUN OJTHOTO HANPABJICHUS, UMEIOIUX CIACAYIOIINMI BU:

& =acos[ot+(k 1)a], rme kK — nomep konebanus (k =1,2,...N), @ — pasHocts a3
mexay k-Mm m (kK - 1)-M konebanmsamu. HaliTh aMIUIATYZy pe3yJILTHPYIOILETO
KOJICOAHHS.

3agaua Ne 5.147. Ilpu HOpMabHOM MaJ€HHHM CBETA HAa JAUPPAKIUOHHYIO PEUIETKY
mupuHbl 10 mm 0OHAPYKEHO, UYTO KOMIIOHEHTHI *eNATor JIuHuu Hatpus (589,0 u 589,6
HM) OKa3bIBAIOTCS pa3pelieHHBIMH, HAUMHAS C TISITOTO MOpAIKa crieKTpa. OLeHUTs:

a) Mepuo 3TOM PELIETKH;

0) mpu Kakoil IIMPHUHE PEIIETKU C TaKUM K€ MEPUOJOM MOXKHO Pa3pelluTh B TPETbEM
nopsaKe ayoneT chnekTpaiabHoi jmHuH ¢ A=460,0 M, KOMIOHEHTBI KOTOPOTO
paznmuuarorcs Ha 0,13 um.

NunuBuayanpHbIe 3a0a4u U3 cOOpHUKa 3a1a4 [7]:

Tema 1 —5.96 +n
Tema 2 —5.148 + n

Paszgesa Ne3

3agaua Ne 5.37. Tonkas coOuparomias JuH3a ¢ (POKYCHBIM paccTosHueM f = 25 cm
OpoeLUpyeT U300pakeHUE NpeaMeTa Ha IKPaH, OTCTOSIINN OT JIMH3bI Ha PACCTOSTHUE

I = 5,0 m. Dxpan npuasuHyn K junse Ha A1 =18cm. Ha ckombKo ciieayeT mepeMecTuTh
IpeIMET, YTOOBI OIATh MOIYYUTh YETKOE H300paKEHUE Ha €ro SKpaHe?
Pexomenaanuu k pemennio. (Ilogo06HbIe pekoMeH1anum K 3aaadam 5,38; 5,39).

1) [ocTpolite n3006pakeHue, co3qaBaeMoe TOHKOM JIMH30M.

2) Bocnionw3yiiTech (hOpMyIoil TOHKOW JTMH3bI U IOHATUEM YBEIUYECHUS.

NunuBuyanbpHbIe 3a1a4u U3 cOOpHUKA 3a7a4 [7]:
Tema 1 - 5.38, 5.39, 5.42, 5.46, 5.48, 5.52, 5.57.



Paszgea Ned

6)CTCHGHL MMOJEIprU3alvy IIPOIICAUICTO YCPC3 INNIACTUHKY ITYy4YKa, CCIN H&H&KHHHﬁ
CBET — €CTCCTBCHHBII.

1
\/ PexoMeHaaluu K pelIEHUIO.
? ) / a) 1. Chenaiite pucyHOK.
3 2. Yutute, 4T0 KOAHOUIMEHT OTpakeHHs paBeH
/ . n2 l
“ - p=( )2
n’+1
4\ 3. Bocnoms3yiitech (opmymnamu  Dpenens
MOCTIEIOBATEIBHO JJII BTOPOTO U YETBEPTOTO
MTyYKOB.
11 p)
0) 3anumuTe BbIpakKeHUE, OMPEACIISIONIee CTENEHb MOISPU3ALNT, P =T )T rae
pP
P — KO3pQUIMEHT OTPaKCHUS COCTABIIAIONICH, NEPICHANKYIAPHOW K IUIOCKOCTH

ImaacHus:A.

3agmaua NeS.197KBapueBas miacThHKa, BbIpE3aHHAas NapajliebHO ONTHYECKON OCH,
OMENIEHAa MEXKY IBYMsI CKPEUIEHHBIMHU TMOJISIPU3ATOPAMHU TaK, YTO €€ ONTHUYECKask OCh
cocraBmsier yron 45° ¢ IUIOCKOCTSIME IPOIYCKAHMS MOJSPU3aTOpOB. IIpH Kakoid
MUHHAMAJIGHON TOJIIWHE TJIACTUHKA CBET C 4, =643 wm OyImeT MpOXOIuTh Yepe3 ATy

CUCTEMY C MaKCHUMaJlbHOW HMHTEHCHUBHOCTBIO, a CBET C 4,=564um OyAeT CHUIIBHO
ocnabnen? PaznocTs mokasarenei npenomsieHus n, n, =0,0090

PexoMeHIallUU K PeLICHUIO.
Paccuuraiite onTHYECKYyrO pa3HOCTh XOJa JIyd€d M BOCIOJB3YUTECHh YCIOBUSMU
UHTEP(PEPEHITMOHHBIX MAKCUMYMOB (MJIK MUHUMYMOB) UHTEHCUBHOCTH.

ZagaualNe 5.219. DnekTpoH, Ha KOTOPBIA JCUCTBYeT KBasuympyras cuia KX m cuia
TPEHHUS yX, HAXOAUTCS B IOJIE JIEKTPOMATHUTHOIO M3JIy4EHHUs. DJIEKTpUYECKas CO-

CTaBJISIOIASA TIOJII MEHSIETCA BO BPEMEHHU 1O 3aKOHY E =E cosw t. [IpeHeOperas nenct-

BHEM MArHUTHOM COCTAaBJISIOIICH IT0JIs, HANTH:

a) ypaBHEHUE JBUKCHUS DJICKTPOHA;

0) CpeaHIOK MOIIHOCTD, MOTJIONIAEMYIO JIEKTPOHOM; YacTOTY, IPU KOTOPOM OHA
OyzieT MakcUMaibHa, U BhIpaKEHUE ISl MAKCUMaJIbHON CpeHEeN MOIITHOCTH.
PexoMeHIallUU K PeLICHUIO.

1) 3anummuTe BTOpOil 3aKkoH HbOTOHA 17151 SJIEKTpOHA M NMPUBEIUTE €r0 K YPaBHEHUIO
BBIHYKJICHHOTO TAPMOHUYECKOT0 OCHIILIATOPA.
2) Bocnonb3yiTech BBIPAKEHUEM ISl MOIIIHOCTH, MOTJIOAEMOU 3JIEKTPOHOM.

3amaya Ne 5.232.1Tyuok cBeTa MHTEHCUBHOCTH lgliajlaeT HOpMaIbHO Ha IIOCKOMapai-
JICTBHYIO TPO3PAYHY0 MIACTUHKY TOMIIKHBI |. ITydok cOmepKUT Bce JJIUHBI BOJH B




JAUara3oHe OT 4, mo 4, O,Z[HHaKOBOﬁ CH€KTp3JIBHOI>i HMHTCHCHUBHOCTH. OHpCI[CJII/ITL HHTCH-

CUBHOCTD IIpomICcAIICTO 4YCPC3 INNIACTUHKY IIY4YKa, €CJIIM B 3TOM AUAIIA30HC IJIMH BOJIH
ITOKAa3aTCJIb IIOTJIOICHUA JIMHEHHO 3aBHCHUT OT 4 B npenenax oT 6,wf, u KOB(l)(bI/IHI/ICHT

OTpaKE€HUs KaKI0M MOBEPXHOCTH PaBeH p . BTOpUYHBIMU OTpaKeHUSIMU MPEeHEOPEYb.
Pexomenaanuu k pemenuio. 1) Bocrnoas3yiitech 3akoHOM byrepa u y4Tute, 4TO HMH-

TEHCUBHOCTb TAK)KE€ YMEHBIIIAETCS 3a CUET OTPAKEHUU B (1—p)? pas.

2) Haiinure cymMMapHyt0 HHTEHCUBHOCTD, IPOMHTETPUPOBAB IO BCEM BOJIHAM.

NunuBuayanbHbie 3aa4u U3 cOOpHUKa 3a1a4 [7]:
Tema 1 - 5.169+n, 5.184+n,

Tema 2 — 5.214 +n,

Tema 3 —5.227 +n,

Paszngena NeS

3agaya Ne 5.265. Mznydenue CosHIIA MO CBOEMY CIEKTPaJIbHOMY COCTaBY OJIM3KO K
U3JIYYCHUIO a0COJIFOTHO YEpPHOIO Tela, JJIi KOTOPOTr0 MAaKCHMyM HCHYyCKaTeIbHON
CITIOCOOHOCTH MPHUXOIAUTCA Ha JauHYy BONHBI 0.48 mkm. Haiitm maccy, Tepsemyto
ConHileM €XEeCeKyHIHO 3a CUeT 3TOro uzinydeHus. OLUeHUTh BpeMsl, 3a KOTOPOE macca
Counnna ymensmutes Ha 1%.

PexoMeHaanuM K pelieHHIo.
Bocnons3yittecs 3akoHoM Credana—bosblimana.

3agauya Ne 5.300. IlokazaTh ¢ MOMOIIbIO 3aKOHOB COXPAHEHHUS, YTO CBOOOHBIM
AJIIEKTPOH HE MOXKET MOJTHOCTHIO MOTJIOTUTH (DOTOH.

PexomeHaanuu K pelieHuo.
Bocrnonb3yliTech 3aKOHaMU COXPAHEHHWS SHEPIrMM W HMITYJIbCA JUISL BJIEKTPOHA M
doToHa.

NuauBuayajabHbie 32124 U3 cCOOpHUKA 3a1a4 [7]:
5.266+n
5.312-n

OLHEHOYHBIE CPEACTBA JIAA DK3AMEHOB

K sk3aMeHaM JOMMyCKarOTCs CTY/IEHTHI, MOJTHOCTHIO BBIMOTHUBIIHE JTA0OPATOPHBIE
paboOThI M HE UMEIOIIHE IO HUM HUKAKUX 33JJ0JKEHHOCTEH.
1. HurtencuBHocTh DMB, umHTeHCHUBHOCTH cBeTa. CBeTOBOM MOTOK. CrnekTpasibHas
YyBCTBUTEIHHOCTD.

2. Cuma cBera. Kannena. CseroBoit motok. JIromeH. OcBeneHHOCTh. OCBEIIEHHOCTD
TOYEYHOI'0 UCTOUYHHKA.



13.
14,
15.
16.
17.

18.
19.

20.
21.
22,
23.

24,
25,

26.
21.
28.
29.
30.

31.

WnTtepdepenius aByx BoaH. Onrtuueckas pazHocTs xojna. [lone unrepdepenuun.

Paccrosinne mMexay mHTEp(EpEeHIIMOHHBIMH MOJOCAaMH, IUPUHA HHTEPEpEeHIIH-

OHHOM TOJIOCHI.

BpemeHnHas korepeHTHOCTh. BpeMs 1 1TMHa KOTE€pEHTHOCTH.

[IpocTpancTBeHHAst KOTePEHTHOCTh. Painyc 1 00beM KOrepeHTHOCTH.

Nurtepdepennus npu oTpakeHUH OT TOHKUX IMIACTUHOK. [1onockl paBHOTO HAKIIO-

Ha.

[Tonock! paBHOM ToMmKHBL. Konbiia HeroToHa.

[Tpunnun ['rorirenca — Openerns.

Hudpakust OpenHens oT MPOCTEHIINX NPErpaj: OT KPYTJIOro OTBEPCTHSI.
Hudpakmus OpeHens oT NpoCcTEHIIMX Tperpaj OT KPYIJIoro AUCKa.

Hudpaxus Opaynrodepa ot mienu.

HudpakunonHas pemeTka. [ 1aBHbIII MaKCUMYM U €ro nopsajnok. J{o6aBounsie Mu-

HUMYMBI.

Jucnepcus u paspemaronias cuiia AMPpaKuuoOHHON pemeTku. JInHeHast u yrio-

Basi JUCIIEPCUSL.

OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.

OCHOBHBIE IOJOKEHUS MAaTEMaTHUYECKOM TEOPUU ONTHYECKUX CUCTEM: TOMOLEH-

TPUYECKUE CUCTEMBbI, CTUTMATH3M, aCTUTMATU3M; TIPUHIIUI B3aUMHOCTH (00paTu-

MOCTb CBETOBBIX JIy4€eil).

QDOKyCHBIE PACCTOSIHUA U ONITUYECKas CUJla cucTeMbl. DOpMyIia TOHKOU JIMH3BI.

EctecTBeHHbIl 1 noNsipyu30BaHHbINA cBeT. [L1ockocTh KoeOaHuii U MIOCKOCTh MO-

nsapuszanuu. Crenenp nojaspusanuu. 3aKkoH Mamoca.

DIIMIITAYECKAs U KPYroBas MOJISIpU3aLusl.

Hucnepcust cseta (rpynmnoBasi ckopocTs). HopmanbHas 1 aHoManbHasi IUCTIEPCHS.

CpaBHeHHE € SKCIIEPUMEHTOM.

3akoH Kupxroga. DHeprernueckas CBETUMOCTh (SIpKOCTh) Tena. McmyckarenbHast

Y TIOTJIOIATEbHAsl CIOCOOHOCTH Teua. [ToHsTHe abCOoM0THO YepHOro Tea.

3akon Credana-bonbpiimana.

3akoHbl BuHa: 3akoH cmenienust Buna; kpurepuii Buna.

3akoH Panes-/Ixunca. KoHuenuus cTosunx 3JIEKTPOMArHUTHBIX BOJH. YJIIbTpa-

¢duoneroBas katactpoda.

®opmyna [Inanka. ['unoresa [Lnanka. [lonsatue kBanra ceera.

dorordpdext. 3akonsr CroneroBa. Kpachas rpanuna ¢ororddexra. Dopmyna

Oiinmrelina. Buytpenanit pororddexr.

O¢ddextr Komnrona. Umnynbc, sneprust oroHa.

SBneHUs1, NOATBEPKIAIOIINE KBAHTOBBIE CBOMCTBA CBETA.

Macutabbl aTOMHBIX SIBIIGHUN - CTPYKTYpa, pa3Mepbl U SHEPrUs aTOMOB. 3aKOHO-

MEPHOCTH B aTOMHBIX CIIEKTPAX.

OmneiTel Pezepdopna. [Inanerapuas moaens atoma. Ee HecocTosTeTbHOCTh. OMbI-

Tbl Opanka u ['epua.

[Toctrynatsl bopa. [IpaBriio kBaHTOBaHWsSI MOMEHTA UMITYJIbCA, KBAHTOBAHHUE DHEP-

ruu. bopoBckas Teopus aroma Bogopoaa. Ee HecoCTosSTEIbHOCTS.

I'unote3a ne-bpoiins. lyanusm BoaH 1 yactull. OnbiTel J3BUccoHa u xepmepa.



32. TlpuHnun HEonpeaeleHHOCTH | eif3eHOepra U BOJIHOBBIE CBOMCTBA dacTuil. [1oHs-
THE COCTOSIHUSI B KBAHTOBOM MEXaHUKE.
33. KBanToBaHue MOMEHTa WMMITyJbca. MarHUTHBIE MOMEHT. KBaHTOBbIE COCTOSHUS
atoMa. CoOCTBEHHBIN MEXaHUUECKUM MOMEHT 3JIEKTPOHA (CIIHH).
34. Ilpunuun [laynu. Pacnpenenenue 31€KTpOHOB 110 KBAHTOBBIM COCTOSIHUSIM B aTo-
Mme. Ileprnoauyeckas cucrema aneMeHToB MeHieneesa.



KpnTepnn OIICHKH HAa 3K3aM¢E¢HE M0 JUCIUITJIMHE

«Onruka»

Ounenka

TpedoBanus K CHOPMUPOBAHHBIM KOMIIETEHIMSIM

OTJINYHO

OTBeT cTyJeHTa NEMOHCTPUPYET MPOYHBbIE 3HAHMS (DUUKH,
OTNIMYaeTcsi TIHyOMHOW U TOJHOTOM PACKPBITUS TEMBbI;
BJIAJCHUE  TEPMHUHOJOTMYECKHM  alllapaToM;  YMEHHE
OOBSICHATH CYIIHOCTb, SIBICHHUM, MPOLIECCOB, JENATh BBHIBOIbI
U 00oOmIeHus, JaBaTh AapryMEHTHPOBAHHBIE  OTBETHI,
PUBOJNUTH IPUMEPHI

XOpOLIOo

OTBeT CTyAEHTa TMOKAa3bIBAET TMPOYHBIC 3HAHWUS (PHU3UKH,
OTJMYaeTCs TIOyOMHOM W TOJHOTOM pacKpbITUS TEMBI;
BJIAQJICHHE  TEPMUHOJIOTUYECKUM  amlapaToM;  yMEHHE
OOBSICHATH CYLIHOCTD, SIBJICHUI, IPOLIECCOB, COOBITUM, J€NIaTh
BBIBOJIbI U 0000I1IEHUS, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI,
OpUBOIUTH HpuMepbl. OOHAKO [OMyCKaeTcs OAHAa - JIBE
HETOYHOCTHU B OTBETE.

YIOBJIETBOPHUTETbHO

OTBeT cTyZeHTa, CBUIETEIbCTBYIOIMIA B OCHOBHOM O 3HAHHUH
(Gu3MKH, €€ OCHOBHBIX 3aKOHOB M TEOpUH, ciado
chopMUPOBAaHHBIMUA HaBBIKAMU aHAJIW3a SIBJICHUI, TPOILIECCOB,
HEJOCTATOYHBIM ~YMEHUEM JaBaTb apPryMEHTUPOBAHHBIC
OTBETl W  NPHUBOJUTH  MPUMEPHI;  HEJOCTATOYHOU
JIOTUYHOCTBIO U MOCJEN0BATENbHOCTHIO OTBeTA. [JomyckaeTcs
HECKOJIBKO OIIMOOK B COJEPYKAHUH OTBETA.

HEY/J0BJICTBOPUTEJIBHO

OTBeT cCTyneHTa, OOHApYXUBAIOIIUA HE3HAHUE (PU3UKH,
OTJIMYAIONTUICS HE3HAHHEM OCHOBHBIX 3aKOHOB TEOPHH,
HeC()OPMUPOBAHHBIMA ~ HABBIKAMHM  aHalM3a  SIBJICHUM,
MPOIIECCOB; HEYMEHUEM JIaBaTh apI'YMEHTUPOBAHHBIE OTBETHI.
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