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OOopoTHast cTOPpOHA THTYJILHOrO JaucTa PITJ|

|. Pabouasi mporpaMma nmepecMOTpeHa Ha 3aceJaHuM Kadeapbl/IenapTaMeHTa;

[Iporokoi ot « » 20 1. Ne

3aBenyrouuii kKadeapoi

(moammck) (N.0. ®amwmms)

I1. Pagouasi mporpamMma nepecMoTpeHa Ha 3acegaHuu Kadeapbl/IenapTaMeHTa:

[IpoToxoi oT « » 20 1. Ne

3aBeayrouuii kaeapoi

(monnuck) (H.0. ®amumnus)

I11. Padouyas nporpamMa nepecMoOTpeHa Ha 3aceJaHUU Kadeapbl/IenapTaMeHTa:

[Iporokoi ot « » 20 1. Ne

3aBenyrouuii kadeapoi

(Tmoammck) (1.0. ®amwmims)

1V. Pagouasi nporpaMma nepecMoTpeHa Ha 3acelaHnu Kadeapbl/ienapTaMenTa:

IIpoToxoi oT « » 20 1. Ne

3aBenyromuii kKadeapoi

(Tmoammck) (1.0. ®amwmims)



AHHOTanMs padoyeil MporpaMMbl JUCHUILJINHbBI
b1.0.13.03 OnTuka

Huctunnmna «OnTruka» 0THOCUTCS K 0a30BOM YacTu NpodhecCuOHaIbHOTO 1UKIIA
muctumivH (b1.0.13.03).

OOmast TpyJ0€MKOCTh OCBOCHHUS TUCIUIUIMHBI COCTABISIET 7 3a4€THBIX €IMHUIL,
252 yaca. YueOHBIM IUJJAHOM TMPEAYCMOTPEHBI JICKIMOHHBIE 3aHATHS (36 4YacoB),
npakThdeckue 3aHaTus (36 yacoB), 1abopatopHbie padoThI (72 Yaca), caMOCTOSTEIbHAS
pabota (54 yaca), MOAroTOBKa K 3K3aMeHy (54 uyac.). JucuumuimHa peanusyercs Ha 2
Kypce B 4 ceMecTpe.

W3yueHue NaHHOM JUCUUIUIMHBI Oa3upyeTcsl Ha CIEAYIOUMX AUCLUILUIMHAX:
«Mexanukay, «MounekynapHas @uU3Uka W TEpMOJMHAMHKay, «MareMaTudecKuit
aHanu3», « BEKTOPHBIN U TEH30PHBIN aHAIU3), « DIEKTPOMATHETH3M).

OCHOBHBIE OJIOKEHHSI AUCIUIUIMHBI JOJKHBI OBITh HCIIOIb30BaHbI B IaJIbHEHIIIEM
MpU WM3YyYECHUM cleAayronmx aucuuiuinH: «KBanTtoBas teopus», «MeToabsl KBAaHTOBOM
TEOPHH MO, «PU3KMKA KOHACHCUPOBAHHOTIO COCTOSIHHSI.

Kypc «OnTukay B lllkone ecrecTBeHHbIX HayK JlanbHeBoCcTOUHOrO0 DeiepaabHOro
YHUBEPCUTETA YATAETCA Ha MIIAQJIINX KypcaX U SIBIAETCS MPOPUIUPYIOLIUM.

Jucuunnnaa «OnTuka» JOTHYECKH U COAEPKaTEIbHO CBA3aHa C TAKUMHU KypCaMH,
KaK «MaTeMaTU4YEeCKU aHalIN3», «BEKTOPHBIM aHAIIN3», «AHATUTUYECKAass T€OMETPHU,
«COTPOTHUBIICHUSI ~ MATEPUATIOB»,  «IJEKTPOHHMKA», «TEOPETUYECKAs] MEXAHHUKA,
«KBAaHTOBasg MeXaHWKa» u J1p. JuciurmumHa HampaBieHa Ha (QopMupoBaHue
OOIIEKYIBTYPHBIX U TPO(PECCHOHATBEHBIX KOMITIETCHIIMM BBIITYCKHHKA.

Pabouast mporpaMmMa y4eHON AUCIUIUIMHBI BKIIFOYAET B CE0:

®pabouyIo MPOrpamMmy JUCHHUILITUHBI,

e MaTepuabl ISl IPAKTUUYECKUX 3aHATUHN (3aaHus ISl TAOOPATOPHBIX 3aHATUI);

e MaTepHUabI JJIsl OPraHU3aIMK CAMOCTOSITEIbHON PabOThI CTYICHTOB;

® KOHTPOJIbHO-U3MEPUTEIBHBIE MAaTEPUATIbI;

® CIIUCOK JIUTEPaATYyPBbl;



VYenbHbI BEC 3aHATHN, MPOBOJUMMBIX B HMHTEPAKTUBHON (OpME COCTaBIISIIOT
100% ayautopHbIX 3aHsATUNA. Bce IEKIUMU BBIMOJHEHBI B AJIEKTPOHHOM BHUJE U
npeacraBisiiorcss B popmare PowerPoint B ayauropum, OCHAIEHHOW CIEIIHAIBHBIM
MYJIbTUMEIUUHBIM 000PYIOBAaHUEM.

[IpakTrueckne 3aHATHS IO ONTHKE OTHOCATCS K HWHTEPAKTUBHBIM (opmam
oOy4eHHs, UMEIOT METOJuYecKoe 0OecleueHrue CaMOCTOSITEIbHOW paboThl B BUJE
PYKOBOJICTBa C HA0OPOM MHAMBUIYAJIbHBIX 3a/IaHUM 110 TEMaM MOJYJEeH U CoAepKaluM
PEKOMEHIAIMHU K PEHIEHUIO TUMOBBIX 3a]1a4.

JlabopaTopHble pabOTHl MPOBOASTCS B HMHTEPAKTUBHON (QopMe, HUMEIOT
METOJMYECKOE 00ECIEYeHUE CaMOCTOATENbHON padOThl B BUAE yYEOHO-METOINYECKHUX
mocoOui K J1abopaTopHBIM paboTaM, KOTOPBIE IPOBOISTCS B 1aOOpaTOpUM, OCHAIIIEHHOU
HE0OX0AMMBIM JJabOpaTOpHBIM 00OpyAoBaHueM. MMeeTcss MeTouyeckoe o0ecreyeHue
BCEX JJA0OpATOPHBIX padoT.

[enp u3ydeHus TUCUUILTUHBI — IPUOOPETEHHE CUCTEMATU3UPOBAHHBIX 3HAHUH TI0

oOmeit pusuke, pazaeny «OnNTHKAY.

3agauu:

1. N3yuyeHne maremMaTH4eCcKOro amnrapara ONTHKHU.

2. OcBoeHME OCHOBHBIX MOHATHI U YPAaBHEHUN ONTUKH.

3. [IpuoOpeTeHne HaBBIKOB PEIICHUs 3aa4 [0 JUCIHUIUINHE ONTHKA.

B pesynabTaTe W3ydeHHs MaHHOW IUCIHMILIAHBI Y CTYACHTOB (OPMHUPYIOTCS
cienyromme  oOmeKyIsTypHble/  oOmenpodeccruonanbubie/  mpodeccroHambHbIe

KOMITETEHIIUH (3I€EMEHThI KOMITETEHIINH).

HaumenoBanue Kon n
KaTeropum HAaHMEHOBaHHe PesynbTaTnl 00y4yeHus 1no
(rpynmnsr) YHHMBEPCAJIbHOMN AUCHMILIMHAM (MOLYJIAM),
YHHBeEpPCaJIbHBIX KOMIIeTCHIIUH NPaKTHKaM
KOMIIeTeH U BbINNYCKHUKA
YK-1 Criocoben YK-1.1 Onpenenser ponsb u
OCYIIECTBIISITh 3HaYeHue UHpopmaluu,
CucreMHoe u TIOMCK, uHpOopMaTH3aluu 00IIECTBA,
KPUTHYECKOE KPUTHUYECKHM MH(OPMALIMOHHBIX TEXHOJIOTHH,
MBIILIIEHHUE aHaJIN3 U CUHTE3 UCIIOJIb3YET TEOPETUYECKUE OCHOBBI
nH(popManuu, MH()OPMAITMOHHBIX TTPOIIECCOB
MIPUMEHSITh npeoOpa3oBaHus HH(OpMAIH




HaunmeHnoBanue Koa n
KaTeropum HAHMMEHOBaHUe Pe3yabTaThl 00yueHus mo
(rpynnsi) YHUBEPCAJIbHOM AMCUUIJIMHAM (MOXYJISIM),
YHHBEPCAJbHBIX KOMIIeTEeHI[ U NPaKTHKaM
KOMIIeTeHIIU I BbINNYCKHUKA
CHUCTEMHBII
MOAXOM st
pelieHus
MOCTaBJIEHHBIX
3a1a4y

Kox v nanmenoBanue
HHAUKATOPA 10CTHKEHUS
KOMIIeTeHINH

HaunmeHoBaHHeE OKa3aTeJd OLEHUBAHUSA
(pe3yJbTaTra 00y4eHus 1O JUCHHUIINHE)

YK-1.1 Onpenensiet poib U
3Ha4YeHue UH(OpMaIHH,
uH(popMaTu3auuu oOIIeCTBa,
UH(POPMALIMOHHBIX
TEXHOJIOTHH, UCIIOJIb3YET
TEOPETUYECKHE OCHOBBI
MH(OPMaLIMOHHBIX
IPOLIECCOB NPeoOpa3zoBaHUs
uH(popManuu

3HaeT: 3HaueHne HHPOpMaLuH, HHPOPMATH3ALUN
o01ecTBa, MHPOPMAIIHOHHBIX TEXHOJIOTHH,
OCHOBHBIE TTOHSTHS U ONIPEICIICHHS TECOPHH
uHpopmaruu

YMeer: cucteMaTH3upoBaTh HHPOPMAIIHIO,
MPUMEHSTh METO/IbI MpeoOpa3oBaHus UH(pOpMaLIHH,
3aJI0’KEHHBIE B COBPEMEHHBIX IPOrPaMMHBIX
CpeacTBax

Brnaneer: HaBbIKaMu co3/1aHMsI, HAKOIUICHHS U
00paboTku HHPOPMALIUU

HaumeHnoBanue Kon un
Kon u HammeHnoBaHue
KaTeropuu (rpynimbi) HAUMEHOBaHUe
ob0menpodgeccuoHATBLHO
ob0enpodeccuoHaTbHBI N HHIMKATOpPa
. # KOMIIeTeHIHH
X KOMIleTeH i AOCTUKEHUS
(pe3y1bTaT OCBOCHUA)
KOMIICTCHIIUH
OIlK-1.1
OIlK-1
Hcnons3yer B
CriocobeH npuMeHsTh
npogeccuoHaIbHO

Haquoe MBIIIJICHUC

0a30BbIC 3HAHUA B 001aCTH
(bu3UKO-MaTEMATHYECKUX
1 (W) eCTECTBEHHBIX
HayK B cdepe cBoeit

1 NeATEeIbHOCTH
OCHOBBI (PM3UKO-
MaTeMaTHYeCKUX U

. (nn)
poQeCCHOHATBHON
€CTECTBEHHBIX
JESITEIIbHOCTH
HayK

Koax u nHaumenoBanue
HHAMKATOPA T0CTHKECHUS

HaumenoBanue nmoka3sareJis OLICHUBAHUA
(pe3yJbTaTra 00y4eHus 1O JUCHHUIINHE)

KOMIIETEHIIUH
OIIK-1.1 Mcnone3yer B 3HaeT GopMyIHPOBKY PyHIAMEHTAIBHBIX 3aKOHOB
npodeccuoHaIbHON IPUPOJIBI 1 OCHOBHBIE (PU3UYECKUE U

JACATCIIBHOCTH OCHOBBI

MAaTEMATHYCCKUEC 3aKOHBI,




Kox v HanmenoBanue
HHAUKATOPA J0CTHKECHUS
KOMIIeTeHIMH

HaumeHoBaHue nmoka3areJsisi OleHUBAHUS
(pe3yabTaTa 00y4eHHsl 110 JUCIUIIHHE)

(GHU3MKO-MaTEeMaTHYECKUX U
(uM) ecTeCTBEHHBIX HAYK

Vmeer IIPUMCHSTH (bI/I3I/ILICCKI/Ie 1 MaTeMaTHYCCKHUEC
3aKOHBI JJI1 OITMCaHUW Ha6JIIOI[aCMLIX SIBIICHHI.

Brianeer HaBbIKaMu MpUMEHEHUS
(byHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH M MATEeMAaTHKH.




I.CTPYKTYPA U COAEP) KAHUE
TEOPETUYECKOM YACTHU KYPCA
(36 gac)
Paznen Nel.OcHOBHBIE CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH(94acoB)
Tema 1. OcHoBHBIE cBOMiCTBa YNpyrux BoJiH (3 yaca). C ucnosan3osanuem MAO -
IIpobsiemMHan JeKkuu.
PacmipocTpanenue ynpyrux BoiH. [IpomonbHble U monepeyHbie BOTHBI ((PPOHT BOJIHBL,
BOJIHOBasi MOBEPXHOCTb, IJIOCKHE M cQepudeckue BOJHBI). [lMHA BOJHBI, TEPUO,
9acTOTa, CKOPOCTh BOJIH. Y paBHEHHE TUIOCKON B CeprUIecKoi BOIH. AMIUTATY A, da3a,
HavayibHas ¢aza, pa3zoBas CKOPOCTh, BOJIHOBOE YHCIIO, BOJIHOBOM BekTop. KoMrekcHas
dbopma 3amucu  ypaBHeHUsT  BoJHbL.BoiHOBoe  ypaBHeHue. JlucmnepcuoHHOE
COOTHOIIIEHHE. JHEprusl ynpyrux BoyiH. [loTok sHepruu. II10THOCTH 3HEpPruu, MOTOKA
sHeprun. Bekrop YMoBa. IHTEHCUBHOCTD BOJIHBI.

Tema 2.1. OcHoBHble cBoiicTBa DMB(3 waca). C wucnoab3oBanuem MAO -
IIpo0seMHas JeKkuus.

Cucrema ypaBHeHU MakcBesia sl 3JIEKTPOMarHUTHOTO TOJISI B BEIIECTBE (MUKPOCKO-
nuyeckas U ycpenHenHas popmynuposku). BektopEuH,D uB. Dnexrpuueckas u mar-
HHUTHas ONpoHUIaeMocTu. Toku cMmenieHus.BomHoBoe ypaBHenue migs OMB. ®da3oBas
ckopocth DOMB. Ilokazarens npenomiuenus. JlucnepcuonHoe cooTHoueHue s OMB B
oaHopoaHoi cpeae. [1nockas OMB. ITonepeunocts O9MB. Csizb Mexy En HB mmockoi
OMB (cundazaoctsE u H).Ilonspuzamus SMB Duepruss OMB. [L1oTHOCTE SHEpTHH,
BekTop [loliHTHHTA.

Tema 2.2. OcHoBHble cBoiicTBa IMB(3uaca). C wucnoab3oBanuem MAQO -
IIpobaemuas gexkuus.

Nmnynec OM nons. Jaenenne OMB. Jlazepubiii TepMosia.M3inyueHrne OUIMOISL.
BonnoBas 30Ha. IHTEHCHBHOCTD M3iyueHus, Jnarpamma HanpasiaeHHOCTH. U3nydueHue
TOYEUHOTO 3apsaa, 100poTHOCTh ocumiiAaTopa. [lousarue o paznoxennn Oypoe. ['pynna
BOJIH, BOJTHOBOM naker. [ pynmnoas ckopocts. @opmyna Panes. [loHaTHE HOPpMATIBHOU 1
aHoManpHOM aucnepcuu. OTpakeHue MW MPEIOMIIEHUE JJIEKTPOMArHUTHBIX BOJIH.
I'pannunsie ycnoBus mist OM nosns. [losenenme E m H Ha rpanune pasgena nByx
IUAIEKTPUKOB.OTpakeHNEe U MPEJOMIIEHUE TIJIOCKOM BOJHBI HA TPAHHUILIE pa3zena IBYX
IURIIEKTPUKOB (HOopManbHOE mazeHue). KoadduuueHTsl oTpakeHHus U MPOIYyCKAHMS.
OnemenTsl (Goromerpuu. MuTeHcuBHOCTE DOMB, MHTEHCUBHOCTH cBeTa. (CBETOBOM
noTok. CrekTtpanbHas 4dyBcTBHTENBHOCTh. Cumia cBeta. Kanngena. CBeTOBOWM MOTOK.
JTromen. OcBenieHHOCTh. OCBEIEHHOCTh TOUEYHOTO UCTOUYHHKA. CBETUMOCTD, IPKOCTh.
JlamOepTOBCKMiT ICTOYHUK CBETA.

Paznen Ne2.Murepdepennus u gudppakuus ceera(8 4acon)
Tema 1.UnTepdepenuus cBera (3uaca). C ucnoan3zopanuem MAQO —Jlekuus -
BU3YyaJIN3aIUSL.
WNurepdepeniust nByx BosH. Ontuueckas pa3HocTh xona. [lone wHTEepdepeHumu.
PaccTostnue mexay uHTEp(PEpEeHITMOHHBIMU TOJIOCAMHU, ITUPUHA UHTEP(DEPEHIIMOHHOM



noJsiocel. KorepentHocts. /[Ba moaxona BpeMeHHass korepeHTHOCTh. Bpems m qymHa
KOrepeHTHOCTH. IIpocTpaHCcTBEHHAss KOrepeHTHOCTh. Pagnyc u 00beM KOrepeHTHOCTH
WuTepdepenius npu OTpa)keHUM OT TOHKHMX IJIACTMHOK I[lonochl paBHOrO HakioOHA.
[Tonocs! paBuo# Tommuubl. Konsiia HetoTona MHoronmyueBas natepdepeHius.

Tema 2. Indppaxums ceera (3uaca). C ucnoanzopannem MAQ —Jlexkuus -
BU3YyaJIU3ALUA.

[Mpunuun I'roiirenca — @penens. Meton 30 @penens. Judpakuuss DpeHenst ot
MPOCTEUIINX MPErPAA:0T KPYTIOro OTBEPCTHS; OT KPYTJIOrO AUCKA;0T MPAMOJIUHEUHOTO
kpass nonymiockoctu.Crmpans Kopuio. dudpakuus @paynrodepa oT 1mienu.
HudpakuvonHas pemnierka.l TaBHBIH MakCUMyM U e€ro mnopsjiok. Jlob6aBouHble
MUHHMYMBI. Jlucnepcuss W paspemiaromias cuia pemerkd. JluHeliHas W yrioBas
mucnepcus.  Judpakmuss  peHTreHoBckux — jydei.  YcioBue  Bynwda—bporra.
Paspemaromas cuia 00beKTHBA.

Tema 3. I'onorpagus (2uaca). C ucnoan3zoBannem MAQO — Jlekuus, ¢
NpUMeHEeHUeM Keiic-TeXHOJIOTMH.

[Ipunuun  ronorpadupoBanusal onorpagupoBaHue  IUIOCKOM  BOJHBL.I 0l0rpaMMBbl
Openens.l'omorpaMMa Kak 3J€MEHT HACAIBHOW ONTHYECKOW CHUCTEMBIL.[ 0morpamMmel
®ypre.Pazpemaromas CIIOCOOHOCTD rojiorpayuyecKux cucteM.KauectBo
royiorpadguyeckux n3zoopaxkenuit. Oo6reMuasi ronorpadus (meron Jlenucroka).llpeTHas
rosiorpadus. [Ipumenenue romorpadumu.

Paznen Ne3.IlpubauskeHne BOJTHOBOI ONTUKH (5 4acCoOB)
Tema 1. I'eomeTpuueckasi ontuka (5 yacon). C ucnoabzoBanuem MAOQO -
IIpobaemuas gexkuus.
OcHoBHbIE 3aK0HBI TeoMeTpuueckoil onTukullpunuun @epma. OCHOBHBIE MOJOKEHUS
MaTeMaTUYECKOW TEOpUU ONTUYECKUX CHUCTEM: TOMOLIEHTPUYECKUE CHUCTEMBI,
CTUTMATU3M, aCTUTMATU3M; MPUHIUN B3aUMHOCTU (OOpPaTUMOCTh CBETOBBIX JIyuei).
[Ipenomnenue Ha chepuueckoit moBepxHocTu. HyneBoit muBapuant A66e. Dokychl
chepuueckoii moBepxHocTH. Teopema Jlarpanxka—I enbmronsia. JInHeitHOE yBeTUUYEHUE.
[lentpupoBanHasi ontuyeckas cucrema. OnTuueckoe M300pakeHue, AEHCTBUTEIBHOE,
MHHUMOe. MeabHasi onTUYecKasl cUCTeMa, onThYecKasi ocb. KapiuHalibHbIE TOYKU U
MJIOCKOCTU: (DOKaIbHBIE TOYKA M (POKYC ONTUUECKON CHUCTEMBI; TJIaBHbIC, Y3JIOBBIC
IJIOCKOCTU M TOYKU. DOKYCHBIE PACCTOSIHUSI M ONTUYECKash CUjia CUCTeMbl. DOpMYJIbI
cuctembl, (opmyna Heiorona, ¢gopmymna ToHkoil nuH3bl. Hemocratkum (abGeppariiun)
ontnueckux cucreM. Cdepuueckas, xpomaruueckas abOeppamnuu, TUCTOPCUS
U300pakeHus, KoMa, acturMatu3Mm. Omnruueckwe mpuOOpsl: Auadparmel, T1I1a3,
MHUKPOCKOIL, JIyTla, ONTHYecKasi TpyOa, MPOSKIIMOHHBIE YCTPOUCTBA.

Pa3nen Ne 4.BzaumoneiictBue cBera ¢ BemecTBoM(8 yacoB)
Tema 1. Iloasipuzauus ceera (3 yaca). C ucnouabzoBanuem MAO - IIpobdiaemuas
JIEKIHSI.



EctecTBeHHbIl 1 TmoNgpu30BaHHBIA CcBeT. I[LIOCKOCTh KoJeOAaHMH U IJIOCKOCTb
nosgpuzanuu. CreneHs nofsipu3anuu. 3akoH Mamtoca. Dopmynel Openens (0e3
BbIBO/IA). [lonsipu3alius mpu oTpaskeHUH U npenoMiieHuu. 3akoH bprocrepa.
[Tonsipuzarus npu ABOMHOM JydenpenomiaeHud. OMHOOCHBIEC U ABYXOCHBIC KPUCTAJUIBIL.
OOBIKHOBEHHBI M HEOOBIKHOBEHHBIA JIyd. OnTuyeckas ock. [J1aBHas MIOCKOCTb.
JNuxpousm. MuTepdepeHIus MOoIIpU30BaHHBIX Jydel. OJUTMOTHYECKas M KPyroBas
noisipu3anus. IlnacTuHka MJIMHBI BOJIHBI, YE€TBEPTh BOJHBI, IMOJBOJHBL.BpameHue
IJIOCKOCTH MoJispu3anuu. EctecTBeHHOE BpallleHue, MOCTOsSIHHAS BpallleHusi. MarHuTHoe
BpaleHue Iutockoctu momsipu3anuu. Oddexr Dapages. Bpamenwe miIockocTu
MOJISIPU3ALMK PU OTpakeHuu oT MarHetuka (3 dext Keppa)

Tema 2. Iucnepcus cera (3 yaca).C ucnosn3zoanuem MAQ - [IpodsiemHas
JICKIHA.

Jucniepcust cBeTa (rpynmnoBasi CKOPOCTh). DJEKTPOHHAs Teopus auctiepcuu. Jlucnepcus
B Merawiax. Jucnepcus pentreHoBckux nayder. @Dopmyna Jlopenu—JlopenTua.
Pedpaxmuss BemectBa. HopmanbhHas u aHoMmanbHas nucrepcusi. CpaBHEHHE C
AKCIIEPUMEHTOM.

Tema 3. Paccesinue cBerta (2 yaca).C ucnoabzoBannem MAOQO - IIpo6aemuasi
JICKIHA.

[Tornomenue cBera. 3akoH byrepa. Paccesnue csera. @opmyna Panes. MonekynsipHoe
paccesinne cBeta. Kputnueckas onanecueHnus. PaccessHue Ha MOBEPXHOCTH KUJKOCTH.
PaccesHue B uncTOM BENIECTBE.

Paznen NeS.KBanToBbIe CBOICTBA cBeTA(6 YacoB)
Tema 1. 3akoHbl Tems10Boro usiaydenus (3 yaca). C ucnoan3zopanuem MAOQ -
IIpo0siemMHan JeKkuu.
PaBHOBecHOE TemnoBoe u3iydeHue. Paznmuune Mexay TEIUIOBBIM M JTFOMHUHECHEHTHBIM
u3nydeHrneM. 3akoH Kupxroda. OHepreruueckas CBETUMOCTh (SIPKOCTh) Tea.
HcnyckaTenbHas U MoriomaTenbHas cnocoOHocTH tena. [loHarue abcoatoTHO YepHOTro
Tena. PaBHOBECHasl IUIOTHOCTh OJHEpPruu u3inydeHus. CBs3b C HMCIYCKATEIbHOU
CIIOCOOHOCTBIO  a0coNfoTHO  uepHoro  Tena. 3akoH  Credana-bonbiimana.
TepmoanHamuueckuil BbIBOJ. 3aKOHbI BuHa: 3akoH cMmenienusi Buna; kpurepuii Buna.
3akon  Pones-/[xunca.  KoHuenumwsi  CTOSYMX ~ DJIEKTPOMArHUTHBIX  BOJIH.
YasTpaduoneronas karactpoda. @opmyina [1nanka. ['unoresa [1nanka. [lonsaTue kBaHTa
ceera.BoiBog 3akoHoB Credana—bonbimana, Buna, Panes-/[»xunca u3 Qopmyiibl
[Imanka. OnTtuueckass nupomerpus. PagmanmonHas temmneparypa. PagmannonHas
nupomerpus. L{BeToBas temmneparypa. ApkocTHas Temieparypa.

Tema 2. ®oToHbI M uX cBolcTBa (3 yaca).C ucnosabzoBanuem MAO - IIpobdiemuas
JIEKIUSI.

Topmo3znoe pertrenoBckoe uznydenne.@otorddexr. BompramnepHas xapakTepucTuka.
3ajepKuUBaroIiasl pa3HOCTh MNOTEHUUANOB. 3akoHbl CrtoneroBa. KpacHas rpanuna
dbotorpdexra. Dopmyna DitnmmreitHa. Bayrpennuii poroaddext. Idhdext Komnrona.



Nmnynec, sHeprus ¢doroHa. BeiHyxaeHHoe wuzmydeHne. ONTHYECKUM KBAHTOBBIN
reHepatop. [I[pyuHIMN 1eiCTBUS Tenii-HEOHOBOTO JIa3epa.

I. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOH YACTU KYPCA

IpakTnueckue 3ansaTus (36 4acon)

3ansaTue 1. BBenenue. [Ipupoaa cBera (4 yaca)

2-3. UuTepdepenuus cBera (8 yaca)

1.

2.
3.

NuTepdepenius MoOHOXpOMaTHIECKUX BOJH. ONTHYECKas pa3HOCTh XOJa.
YcnoBus

Pacuet unTepdepeHIMOHHON KapTUHBI OT ABYX UCTOUYHHUKOB.
Nutepdepeniusa B ToHKUX TieHKaX. [1oJ0Ckl paBHOTO HAKJIOHA U pPaBHOM
tommuabl. Konsiia HeroToHa.

3austue 4-5. Jludpaxuus cBera (8 yaca)

ook wnE

Meton 30H OpeHens.

Hudpakuus Openens Ha KPYTIOM OTBEPCTHH.
Hudpakuus Opaynrodepa. Judpakius cBera Ha 1menu.
HudpakunonHas pemierka. JudpakiimoHHbIN CIEKTP.
Kpurepnii paspemmmoctu Penest.

Paspemaroniast cnocoOHOCTh U AUCTIEPCHSI PELIETKHU.

3ansaTue 6. OCHOBbI TeOMeTPUYECKOil ONTUKH (4 yaca)

1.
2.
3.
4.

3aKOHBI TEOMETPUUECKON ONTUKH

AOCOTIOTHBIM U OTHOCUTEIBHBIN MTOKA3aTeNN MPEIOMIICHUSI.
SIBNIEHHE MOJHOTO BHYTPEHHETO OTPAKEHUSI.

IIpoxokaeHue cBera 4yepes mpusmy.

3ansitue 7. OCHOBBI reoMeTpUYecKoil onTUKHU (4 yaca)

1.
2.

3.

JIun3bl. @opmyia JIUH3BI.

IToctpoenne m3o0pakeHUs MpeaMeTa MPHU Pa3IMYHBIX TOJIOKEHUSIX €ro
OTHOCHUTEIHHO (hOKyCa pacCeUBAIOIICH M COOMPAIOIICH JIMH3.

OnTuyeckasi cuiia JIMH3HI.

3ansTtue 8. Iloaspuzauus ceera. B3aumogeiictBue cBeTa ¢ BeleCTBOM

(4 gaca)

NogakowdE

EcrecTBeHHBIN U MOJIIPU30BaHHBIN CBET.

3akoH Mamroca.

JIBOMHOE JTydenpeoMIIEHHUE.

[TocTpoenue ['torirenca st OHHOOCHBIX KPUCTAIIIOB.
Bpamenne miockocT noysipu3anu.

Jucniepcust cBeTa. DIEKTPOHHAS TEOPUS AUCTIEPCUMU.
®opwmyia 3enbMmeriepa (BBIBO).



8. HOpMaJIBHaSI 1 aHOMaJIbHas AUCIICPCH.

3anstue 9. KBanToBasi npupoaa csera (4 yaca)
1. ®oron. Macca, umnyibsc GoTOHA.
2. Dddext Komnrona.

3. 3axonbl BHemHero poToaddexra. YpaBHeHHe DMHIITEIHA.

JlabopaTopHblie padoTshl (7/24aca)

1. JlaGoparopnas padota Ne 4.01 3akoHbI JIMH3 ¥ ONTUYECKHUX MTPUOOPOB (6 yaca)

JlaboparopHas pabota Ne 4.02 Jlucriepcusi U pa3peniaroimas CriocOOHOCTh TPU3MBI

(6 gaca)

Jlabopatopnas pabota Ne 4.03 3akon Mamoca (6 yaca)

JlabopaTtopHas pabota Ne 4.04 Tudpakuus cBeTa Ha mienu (6 yaca)

JlabopaTtopHas pabota Ne 4.06 Konbiia HetoTona (6 vaca)

JlabopaTtopHas padota Ne 4.07 Onpeenienre nokazaress npeaIoMIeHUs )KUIKOCTH

¢ moMotisio pedpakrometpa (6 gaca)

JlabopaTtopHas pabota Ne 4.08 Jlazepnsriit uaTepdhepomeTp (6 gaca)

8. Jlabopatopuass pabora Ne 4.09 OmpeneneHre KOHIICHTPAIIMA pPAaCTBOPOB
KOJIOPUMETPUIECKIM MeTo0M (6 gaca)

9. Jlabopatopnas pabota Ne 4.10 M3zyuenue cBerodpunsTpos (6 aca)

10.JTab6opatopnast pabota Ne 4.11 3akon bproctepa (6 gaca)

11.JIaGoparopHast pabota Ne 4.X OrmpezenieHue Moka3aTessl MPeJOMIICHUS CTEeKIa
P TIOMOIITM MUKpockomna (6 yaca)

12.JTaGoparopnas pabota Ne 4.13 Omnpeznenenue KOHIIEHTPAIMK caxapa B pacTBOpax
C TIOMOIIIBIO0 TossipuMeTpa (6 yaca)

13.JIaGoparopnast pa6ora Ne 4.05 Omnpenenenue (OKYCHOTO PACCTOSHUS 30HHOM
riacTUHKY (6 yaca)

14.J1a6opatopnas padota Ne 5.03 M3ydenue ciekTpa atoMa BOAOPOAA U ONpeeiecHue
nocTossHHON PunOepra (6 vaca)

15.JIab6oparopnas padota Ne 5.08 Onpenenenue noctossHHoM [lnanka nmpu nmomonu
doTtorpdexra (6 gaca).

16.JTaboparopHas pabora Ne 4.12M3ydenune 3akoHOB BHemHero (oroaddexra
(6 uaca)

17.JTaboparopHas pabota Ne 4.09 Omnpenenearie  KOHIEHTpAIMM  OKPAIICHHBIX
PacTBOPOB M3 CIIEKTPOB TMOTIIONIEHHs cBeTa (6 yaca).

18.3auetnoe 3ansatue. Komioksuym (6 qaca).

no

ook ow

™~

I11. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBI OBYYAIOLIUXCA

bonbpiioe 3HaueHHe B IIponccce 06yquH${ HMECT CaMOCTOATCIIbHAA pa60Ta
CTYACHTOB, Ha KOTOPYIO OTBOAUTCA 3HAYUTCIIbHAsA Y4aCTb 4YaCOB yqe6H0r0 I1J1aHa.



CamocrositenbHas paboTa CTyI€HTOB COIIPOBOXKIAAETCS METOJMUECKUM PYKOBOJICTBOM
CO CTOPOHBI IIPENo/IaBaTesNsl U BKIIOYAET
e paboTy C JMUTEpaTypod Uil MOJATOTOBKM IPEIBAPSIOIIEro JIEKLHUIO
KOHCIIEKTa M0 BOMPOCaM, BBIIAHHBIM MPETOIaBaTelIeM,
e paboTy C KOHCHEKTaMH JIEKIUNA U JTUTepaTypoi,
® TOATOTOBKY K 3aHSITHUSM,
® TIOJTOTOBKY K KOHTPOJIbHBIM paboTaMm.
OcHOBHBIMU (pOpMaMU KOHTPOJISI 3HAHUN CTYACHTOB SIBISIOTCA:
® TECTOBBIC 3a/IaHUA,
e cobecemoBaHMs BO BpeMs BBIMOJHEHUS U 3alIUTHl OTYETOB I10 Jlabopa-
TOPHBIM paboTam,
® KOHTPOJIbHBIE PaOOTHI,
® CEMECTpPOBBIC HK3aMEHBI WU 3a4ETHI.

IV. KOHTPOJIb JOCTVXEHNS LIEJEN KYPCA

Ne Kontponupyembie Mmoynun/ OneHouHble CpeCcTBa -
n/m | pasgensl / TeMbl JUCIUATUTHHEL Kopp! 1 sTamsr HAaMMEHOBAHHE
¢dbopmupoBaHus TEKyIIUH IIPOMEKYTOYHAs
KOMIIETEHIIHH KOHTPOITb aTTecTanus
1 Pasnen Nel. OIIK- 3HaHwue, VO-1 I1P-1
OcHoBHBbIE CBOWCTBA 1.1; yMEHHE YO-2
AJIEKTPOMAarHUTHBIX BOJIH VK-1.1
Tema 1. OcHOBHBIE
CBOWCTBA yHPYTUX BOJIH
2 | Tema 2. OcHOBHBIE CBOMCTBa OIIK- | 3uanue, VO-1 I1P-2
OMB 1.1, yYMEHHE YO-2 I1P-7
YK-1.1
3 | Pazgen Ne2 Unrtepdepenuus u | OIIK- | 3nanue, YO-1 I1P-7
nudpakius cBeTa 1.1; yMeHHUe YO-2
Tema 1. Mnrepdepennnus ceera | YK-1.1
4 | Tema 2. qudpakimus cera OIIK- | 3nanwue, YO-1 I1pP-7
1.1, yMEHUue YO-2
YK-1.1
5 | Tema 3. I'onorpadus OIIK- | 3HaHue, YO-1 I1P-2
1.1, yYMEHHE YO-2
YK-1.1
6 | Pasmem Ne3. OIIK- | 3uanmue, YO-1 I1P-2
[Tpubnuxenne BOIHOBOI 1.1, yMEHHE YO-2
ONTHUKHU VK-1.1
Tema 1. I'eomerpuueckas
OIITHKA
7 | Pasmen Ne4 B3aumopeiicTBue OIIK- 3HaHue, YO-1 I1P-7
CBETAa C BEIIECTBOM 1.1; yMeHHue YO-2
Tewma 1. [Tonsipuzanus ceera YK-1.1




8 | Tema Ne2. Jlucnepcust cBeta OIIK- | 3nanwue, YO-1 I1P-7
1.1, yMEHUe YO-2
VYK-1.1
9 | Tema 3. Paccesnue cBera OIIK- | 3uanue, VO-1 I1P-2
1.1; yMeHHe YO-2
VK-1.1
10 | Pa3gen Ne5. OIIK- | 3uanue, VO-1 I1P-1
KBanToBbIE CBOIiCTBA CBETA 1.1; yMeHHe YO-2 [1P-7
Tema 1. 3aKOHBI TCILIOBOT'O VK-1.1
W3JTyYCHUS
11 | Tema 2. ®OTOHBI ¥ UX OIIK- 3HaHue, VO-1 I1P-2
CBOICTBa 1.1; yMeHHe YO-2
VK-1.1
HtoroBbiit KOHTPOJIb OIIK- | 3naHue YO-4
1.1; YMmenue
VK-1.1
V. CIMCOK YYEBHOU JJUTEPATYPBI U NH®OPMAIIMOHHOE
OBECIIEYEHME JUCIAII/IMHBI
OcHoBHas JuTEpaTypa
(3ﬂ€Kmp0HHbl€ U neuammvle U30aHUs1)
1. Upono UN.E. BomnoBeie mporiecchl. OCHOBHBIE 3aKOHBI: y4eOHOE mocoOue s

¢usnueckux cnenuanbHocTel By30B. M.: BMHOM. JlaGopaTtopust 3HaHu#, u3a. 7-e.
2015. — 263c.7-¢ U3/
http://lib.dvfu.ru:8080/lib/item?id=chamo:797587 &theme=FEFU

CagenbeB U.B. Kypc o6mieit dpuszuku. B 5-u 1. Tom 4. Bonnsl. Ontuka. Y4. mocobue.
W3n. Jlams, S5-e wm3g. - 2011r.  256¢. ISBN: 978-5-8114-1210-5
http://e.lanbook.com/books/element.php?pll_id=707

Jlanaco6epr I'.C. Ontuka Yd. nocobue. M3n. ®dusmarinut. 6-¢ uzn. CrepeoTun. -
2010r. — 848c. http://e.lanbook.com/books/element.php?pll id=2238

byrukoB E.N. Ontrka. Yue6noe nocodue. M3xa. Jlans. — 2012r. — 608c. ISBN: 978-
5-8114-1190-0 http://e.lanbook.com/books/element.php?pll 1d=2764

AJemkeBuY B.A.Kypc oOei (7370978 Onruka. VY4eOHuUK.
N3narenscTBO: ®U3MATINT., 2011r. 320c. ISBN:978-5-9221-1245-
1http://e.lanbook.com/books/element.php?pll_id=2098

6. @pum C.O., Tumopesa A.B. Kypc o6mieit puzuku: Yuedbnuk. B 3-x 1. T.3. On-

Tuka. AtoMHas ¢pusuka. - CII6.: Jlans, 2009.- 656 c.

7. T'nurenuxas T.H. MccnenoBanue 3akoHOB BHelIHEro ¢poTtodaddexra(yYyedHO-MeTO-

JTUYECKOE TTOCOOUE JIJIsl CTYACHTOB (PU3UYECKUX CIEIUAIBHOCTEN YHUBEPCUTETORB)


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

YuebHo-MeToaruuecKkoe mocodue K caMoCTOsITeNIbHOM pabore. — BmaauBocTok:
u3a-Bo JlaneHeBocT. yH-Ta, 2010 . — 11 c.
JlonoJiHUTEIbHASA JTUTEepaTypa
(onexmponnwvie u neuammvie uz0anus)

1. ®eitaman P., Jletiton P., Conac M. — OeitHmMaHOBCKHE JeKIUA 110 Gusuke. — M.
Mup, 2004. — Bemm. 1-9.

2.  Bamumes M.I',, IToe3nep A.A. Kypc obmelt ¢pusuku: yuedbnoe nocodue. CII6.:
N3 n-Bo «Jlauwy, 2009. 576¢.

3. Hernad A.A., Asopckuit b.M. Kypc puzuxu. — M.: Beicmas mikosa, 2002.

4, Cena JI.A. Enununbl pu3nueckux BeJIMYUH U UX pa3MepHocTH. - M.: Hayka,
1977.

S. Du3NYECKUN SHIMKIONEANYECKH cioBapb. - M.: CoB. sHuuKIOoneaus,1983.

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

7. Hponor U.E. 3anauu mo obmieii pusnke : YueOHOE TocoOue Jjist BY30B -7-€

u3J., crepeotT.: Mocksa: bunom, 2007. - 431 c.

Ilepeuennb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTepHeT»

CTyaeHThl MOTYT MOJIYYUTh JOCTYI K 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM uepe3
cautr JIBOY (moctym ¢ caiita Hayunoit OuOmmuoreku JB®Y) URL:
http://www.dvfu.ru/web/library/rus_res
1.  Enmunoe okHO JocTyna K oOpasoBarenbHbiM pecypcamURL: http://window.edu.ru
2. DJIEKTPOHHO-OUOINOTEYHAs cuctemMa  HM3znmarenbcTBa "Jlanp" URL:
http://e.lanbook.com
a TakXe B CBOOOIHOM JocTyte B IHTepHET:
3. Studentlibrary [OnexTponnas 6ubiuoreka yueoHot PDF-nurepatypbl u yueOHu-
KOB TUTSE BY30B. (OecraTHbIe MOJIHOTEKCTOBBIE y4eOHHUKH | URL:
http://www.studentlibrary.ru/cgi-bin/mb4
4.  BuptyansHble Ja0opatopHbie 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. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHUIO AUCHUIIJIMHBI

HeoTbpemiiemMoli 9acThio AUCIUTUTHHBI «DHU3uKay sABIsETCS J1a00PAaTOPHBIN MPAKTHKYM.
JlaGopaTopHBIli TPAaKTUKYyM HAYWHAETCS C BBOJHOTO 3aHATHSA, Ha KOTOPOM
Mperno/iaBaTesib  MPOBOJUT TOAPOOHBIA WHCTPYKTX IO TPaBWIAM  TEXHUKH
O6e3omacHocTH TIpu paboTe B HaHHOW Jiaboparopuu. K BBITIONHEHUIO J1a00paTOPHBIX
paboT MOMYyCKAIOTCA TOJIBKO T€ CTYACHTHI, KOTOPHIE YCBOWIIA TPEOOBAHUS MO TEXHUKE
0€30MacHOCTH.

Brinonaenne 1abopaTopHBIX padOT COCTOUT W3 CIEAYIOIINX JTAIOB:


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/

1) uzyuenue TeOpeTUUECKOr0 MaTepraia ¥ METOIMKY BHIMOJIHEHUS J1ab0opaTopHOii pa-
OOTBI IO METOANYECKOMY ITOCOOMIO U PEKOMEHIyeMOil TuTepaType K JaHHOU padore;
2) W3y4eHUE HKCIEPUMEHTAIBHON YCTAaHOBKH, PEIKUMOB €€ PabOTHI,

3) moJrydeHus y MpernoaBaTelis JOITyCKa K BBITIOJTHCHHIO JJAOOPaTOPHOU pabOTHI;

4) BBITIOJTHEHUE SKCIICPUMEHTA,

5) 00paboTKM IKCTIEPUMEHTATBHBIX JJAHHBIX, PACUET IMOTPEITHOCTEH;

6) odopmieHre THCBMEHHOTO OTYETa M cAada ero Ha MPOBEPKY MPET0IaBaTEINo;

7) OTBeTHI HAa KOHTPOJIEHBIC BOTIPOCHI IO TAHHOH JTabopaTopHOU padoTe.

OT4et o 1abopaTopHOil paboTe TOKEH BKIIOYATh CIEAYIONIUE pa3Ieibl:
1) Ha3zBaHue 1abOpPATOPHOM pabOTHI, €€ HOMED;

2) 11e71b PabOTHI;

3) nepeveHb UCTIOIb3YEMbIX IPUOOPOB, MPUHAJICKHOCTENH U 000PYI0OBAHUS;
4) MpUHIMITAATBHAS CXeMa YCTaHOBKHU;

5) pacuetHbie GOPMYIIbI, XapaKTEPUCTUKHU UCTIOIB3YEMbIX MPUOOPOB;

6) TaOJIUIIBI C pe3yJIbTaTaMU U3MEPEHU;

7) rpaduueckoe NpeCcTaBICHUE PE3YJIbTATOB;

8) pacueTsl MOTPEITHOCTEH N3MEPEHUS;

9) OKOHYATENbHBIN Pe3yJIbTAT C YUETOM MOTPEITHOCTEH U3MEPEHNS;

10) BbIBOMIBI TIO paboTe.

VIl. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U U
IHPOI'PAMMHOI'O OBECIIEHEHUASA

[Tpu ocymiecTBiIeHNH 00pa30BaTEIHLHOTO MpPOIEcca CTyAGHTaMU U MPO(HeccopCKo-
MPErnoAaBaTeIbCKUM COCTAaBOM HCIOJIB3YETCs CIeAyIoliee MporpaMMHOe o0ecrieueHue:
MicrosoftOffice (Excel, PowerPoint, Word u 1. 1), OpenOffice, nmporpammuoe
obecrnieyeHue MEKTPOHHOTO pecypca caitta JIBDOY, sxitouas O6C [[BOY.

[Tpu ocymiecTBiIeHnH 00pa30BaTEIBLHOTO MpOIEcca CTYACHTaMU U MPOodeccopCKo-
MPernoAaBaTeIbCKUM  COCTAaBOM  HCTONB3YIOTCS  CIEAyIomue  HMH()OPMAIMOHHO
cupaBounble cuctembl: ObC [IBDY, Oubmuorexku, pecypcsl U MOPTaibl IO
€CTECTBO3HAHHUIO.

VIIl. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCLHUIIJIMHBI

JlaGopaTopHble paOOTHI BBITIOJHAIOTCS HAa COBPEMEHHOM OOOpYJIOBaHWH B
CIeIMaIM3UPOBAHHBIX JTA00PATOPHSX: JTAOOPATOPHBIEC PAOOTHI IO ONITHUKE BBITOTHSIIOTCS
B 1abopatopuu Ne L.530.

Mmuorue nmabopaTopHbie PaObOThI KOMIIBIOTEPU3UPOBAHBI, IOMUMO 3TOTO, B KaXKIOU
naboparopuu kadeIpsl UMEIOTCS KOMITBIOTEPHI C BBIX0JI0M B IHTEpHET.

Jlexiuu WCEMUHAPCKUE 3aHATHS TPOBOJATCS B ayJAWTOPHUAX, OO0OPYIOBAHHBIX
KOMITBIOTEPHBIM ITPOCKTOPOM M C BBIX00M B MHTEepHET, B Kopmycax L u D.



YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA
o AucuMIvIuHe «Onruka»

I[Lian-rpaduk BoINOJIHEHHS CAMOCTOSTEIbHON Pa00THI N0 JUCUUILJIMHE:

Bun
JlaTta/cpoxn N HopMmb! Bpemenu
Ne CaMOCTOSITEJIbHOM dopMa KOHTPOJIS
BBINOJIHEHHS HA BBINOJIHEHHE
padoThI

1 2 Hexensa IToaroroBka x Pabora Ha cemuHapCcKux
CEMUHAPCKUM 3aHATHUAX, 3alIUTa
3aHSATUSM, PEIICHUE Teopuu K j1a0.pald., oT4eT
WHJIUBUYy aJTbHBIX 10 J1a0.pad., KOHCIEKT MO
3ajad. IJIaHY-BOMPOCHUKY
[ToaroroBka k 6 gaca
BBITIOJTHEHUIO
nabopaTopHOI
paboThl, MOATOTOBKA
KOHCIIEKTA 110 IJIaHy-
BOIIPOCHUKY.

2 4 genens IToaroroBka x Pabota Ha cemuHapckux
CEMHHApPCKUM 3aHSTHSIX, 3alllUTa
3aHATUSM, PELLIEHUE TEOopuHu K j1a0.pald., oTueT
WHIUBUAYATbHBIX 1o 11a6.pad., KOHCIEKT 10
3amad. IloaroroBka k| 1maHy-BOIPOCHUKY 6 waca
BBITIOJTHEHUIO
nabopaTtopHoOi
paboThl, TOTOTOBKA
KOHCIIEKTA TI0 TJIaHy-
BOIIPOCHUKY

3 6 Henens [ToaroroBka k Pabota Ha ceMHHapcKux
CEMHHApPCKUM 3aHSTHUSIX, 3alllUTa
3aHSATUSM, pELIeHUE TEOpuH K j1a0.pald., oTueT
VHJIMBUIyaIbHBIX o 11a6.pab., KOHCTEKT 10
3amad. IloaroroBka k| 1iaHy-BOIPOCHUKY 6 qaca
BBITIOJTHEHUTO
nabopaTtopHoOi
paboThI, TOTOTOBKA
KOHCIIEKTA TI0 TJIaHy-
BOIIPOCHUKY

4 8 Henens IloaroroBka x Pabota Ha cemuHapCKUX
CEMHUHAPCKUM 3aHSTHUSIX, 3allUTa
3aHSATUSM, PELIeHUE TeopuHu K j1a0.pald., oTueT
VHJIMBUIyATbHBIX o 11a6.pab., KOHCTIEKT 10
3aga4. [lonrotoBka Kk | MJIaHy-BOIPOCHUKY 6 qaca
BBITIOJTHEHUTO
nabopaTtopHoit
paboThI, TOITOTOBKA
KOHCIIEKTA 110 TIaHy-
BOIIPOCHUKY




10 menens

IloaroroBka x

Pabota Ha cemuHapCKUX

CEMHUHAPCKUM 3aHSTHSIX, 3allUTa
3aHATUSM, PELICHUE Teopuu K j1a0.pald., oTueT
WHJIUBUYy aJTbHBIX 10 J1a0.pad., KOHCIEKT MO
3anad. [loaroroBka Kk | miaHy-BOIPOCHUKY 6 yaca
BBITIOJTHEHUTO
nabopaTopHOU
paboThI, TOITOTOBKA
KOHCIIEKTa 10 IUIaHy-
BOIIPOCHUKY
12 wenens ITonroroBka k Pabota Ha cemuHapcKux
CEMHUHAPCKUM 3aHSTHSIX, 3aIIUTa TCOPHUH
3aHATUSM, PELICHUE K 7120.pab., oTyeT 1no
WHIBUIYTBHBIX 1a0.pab., KOHCIIEKT I10
3anad. [loaroroBka Kk | miIaHy-BOIPOCHUKY 6 yaca
BEITIOJTHEHUTO
nabopaTopHOU
paboThI, TOITOTOBKA
KOHCIIEKTa 10 TUIaHy-
BOIIPOCHUKY
14 wenens ITonroroBka K Pabora Ha cemuHapCcKux
CEMHUHAPCKUM 3aHSTHSX, 3allNATa
3aHATUSM, PEIICHUE TeopuH K 1a0.pald., oT4eT
WHIBUIYTBHBIX 1o J1a0.pab., KOHCTICKT 110
3anad. [lonroroBka Kk | miIaHy-BOIPOCHUKY 6 yaca
BEITIOJTHEHUTO
nabopaTopHOU
paboThI, MOJTOTOBKA
KOHCIIEKTa 10 TUTaHy-
BOIIPOCHUKY
16 nenens [ToaroroBka k Paborta Ha ceMuHapcKux
CEMHHApPCKUM 3aHSTHSIX, 3AIIUTa TEOPHH
3aHSATUSM, PELIeHUE K 71a0.pab., oTYeT 1o
WHUBUIYATbHBIX na6.pab., KOHCTIEKT Mo
3anad. [loarotoBka Kk | MiIaHy-BOMPOCHUKY 6 yaca
BEITIOJTHEHUTO
nabopaTopHOH
paboThI, MOJTOTOBKA
KOHCIIEKTa 10 TUTaHy-
BOIIPOCHUKY
18 wenens IloaroroBka x Pabota Ha cemuHapCKUX
CEMHHAPCKUM 3aHSTHSIX, 3AIIUTa TCOPHH
3aHSTUSM, PELIeHUE K 71a0.pab., oTYeT 1o
VHJIMBUIyATbHBIX na6.pab., KOHCTIEKT 1O
3amad. [ToaroroBka k | miaHy-BOIPOCHUKY 6 yaca
BBITIOJTHEHUTO
nabopaTtopHoit

paboThI, MOJATOTOBKA
KOHCIIEKTa 110 TUIaHy-
BOIIPOCHUKY




XapakTepuCTHKA 3aJJaHUI 1JI1 CAMOCTOSITEJIbHON Pa00ThI CTYIEHTOB U
MeTOAUYECKHE PEKOMEH/IAIUN 110 UX BHINIOJIHECHUIO
0 AMCHUILUIUHE «OnTHKA»

CamocrosTenbHas pa60Ta CTYACHTOB IIPCACTABJICHA CIICAYIOIIMMHA BUJIAMU:

Iloozomoeka k mecmuposanuio
[TogroroBka K TECTUPOBAHMUIO 3aKIIOYAETCS B CaMOIPOBEPKE CTYJECHTOM

YCBOCHHOI'O MaTcpualia myTéM OTBETOB Ha BOIIPOCHI.

Bonpocut ona camonposepku no meme «Onmuxay:

CBoOoaHOE AnekTpoMarHuTHoe mnose. Cuctema ypaBHeHUd MakcBeuia aJis CBO-
O0HOTO 3IEKTPOMArHUTHOTO 1oJIsl. BeIBOA ypaBHEHMSI IJIOCKOW 3JIEKTPOMAarHuT-
HO BOJIHBI. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

N3nydyeHune 37a€eKTpOMarHUTHBIX BOJH (AunoJib I'epua, aTOMHBINA JTUHEHHBIN Oc-
UUITOp). BBIBOA ypaBHEHHSs c(hepUuUEeCcKOil 3IEKTPOMarHuTHOM BOJIHBL. BoiHo-
Basl 30Ha, [uarpamma uznydeHus. CpeaHsis MOIIHOCTD U3JIy4eHUs (BBIBO).
[IIkayna 3MeKTpOMAarHuTHEIX BOJIH. CBeT, mpupoaa csera. CBETOBas BOJIHA: ypaB-
HEHUE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKUA U CBOMCTBA.

3akoHbl reoMeTpruecko ontuku. IIpunnnn depma. BeiBoa 3aKOHOB reoMeTpu-
YECKOW ONTHUKM HA OCHOBE 3JIEKTPOMAarHUTHOW TEOPUU CBETA.

CooTHONIEHNE aMITIUTY I CBETOBBIX BOJIH ITPY OTPAKEHUH U PEIIOMIIEHUH Ha Ipa-
Hulle pazzaena 1Byx cped. opmymsl @penens (BbIBOI, 00IIMIA cltyyait).

Ananuz popmyn Openens no aMIiuTyaam. SIBjaeHue MOTHOM MOIspU3alliy CBETa
IIPU OTPAKEHMH, 3aKOH bprocrepa. MexaHus3M MOIApU3aluu CBETA IPU OTpaxke-
HUU U NIPEJIOMIICHUMU.

CooTHoNIEHNE aMIUTUTY MAaJarolend, OTPAKEHHOW U MPEJIOMIIEHHON CBETOBBIX
BOJIH Ha TPAaHULE pa3lena ABYX CPell NMPU HOPMAJIbHOM M CKOJIB3SIIEM I1aJICHUU
CBETA.

Koaddurmentst orpaxenus u npenomieHus ceera. ['papuueckoe npeacTaBieHme
dopmyn Openensi. Ananusz hopmyn Openens o ¢pazam.

ITonHOE BHYTpEHHEE OTpakKeHUE CBETa. AHAIN3 NOBEACHUS OTPAXKEHHOW M Ipe-
JIOMJICHHOW CBETOBBIX BOJIH Ha OCHOBe (opmyn Dpenens. Onruueckrue BOJIHO-
BOJBI.

WNurtepdepennus cera. Y ciaoBUs BO3HUKHOBEHUSI UHTEPPEPEHIIMOHHON KAPTHUHBI
OT JIBYX AJIEKTPOMATHUTHBIX BOJIH. CTpyKTypa MHTEPPEPEHIIMOHHOTO MO OT
JIBYX TOUYEUYHBIX KOTE€PEHTHBIX UCTOYHUKOB.

Bunumocts nHTEp()EPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh HHTEP(EPEHIIMOHHOM
KapTUHBI OT PACCTOSIHUS MEXAY UCTOYHUKAMH U MOJIOKEHUS IKpaHa HAOII0IeHUS
(ombrT FOHra). 3aBUCUMOCTh MHTEPPEPEHIIMOHHON KaPTUHBI OT MPOTSKEHHOCTH
ncTo4YHuKa. [IpocTpaHCcTBEHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.
3aBUCUMOCTh UHTEP(HEPEHIIMOHHOW KapTUHBI OT CTENEHH KBA3MMOHOXpPOMAaTHY-
HOCTHY MCTOYHHUKA CBETa. BpeMeHHass KOTepEHTHOCTh U €€ XapaKTEPUCTUKH.



e Meroapl ocymiecTBiIeHUS nHTEpdepeHiun (neneHrne GpoHTa BOJHBI U JIEJICHUE
aMIUTATYAbl BOJHBI). [1070CHI paBHOTrO HAaKJIOHA W TMOJOCHl PAaBHOM TOJIIUHBI.
Kospna HerotoHa.

o Jludpakuus cera. [Ipunnun [Mroiirenca-dpenens (BpiBoa). Meton 300 Openerns
(BBIBOM).

e 3aBucuMMOCTb uncia 30H OpeHens oT paguyca OTBEPCTHS, OT B3aUMHOIO PaCcIoJo-
KEHUSI UICTOYHUKA, nuadparMel U 3kpana HaOmoaenus. udpaxkuusa Openens Ha
KpPYyIJIOM OTBEPCTHUH U IUCKE. 30HHAS IJIACTUHKA.

o Jludppakuus Opaynrodepa Ha menu. BiusHue mupuHbl mend Ha AUPPaKIIHOH-
HYIO KapTUHY.

o Teopus qubpakUOHHON pelIeTKH. AHAIU3 paclpeeIeHUs] UHTEHCUBHOCTH B JTU-
dpakunonHoi kaptune dpaynrodepa or TubPaAKIIMOHHON PEIIETKH.

e Pacuer audpakiroOHHON KapTUHBI.

e BzaumogeiicTBue cBera ¢ BemecTBOM. HopmanbHas U aHOMalIbHasi JUCIIEPCHUS.
DJNeKTpOHHasi Teopusi aucrnepcur. KOMIJIEKCHOCTh TOKa3aTels MpeIOMIICHUS.
®opmyna 3enbmeriepa (BbIBON).

e JSIBieHue moryonieHUs: cBeTa BeniecTBOM. 3akoH byrepa-JlamGepra. 3akon bepa.
KoaddummenT normomeHus cpeTa.

e IIpoxoxneHue cBeTa 4epe3 ONTUYECKH HEOJHOPOIHYIO cpeay. PaccesiHue cBera.
3akoH Panes (BeiBox). [lomsipusaiiust paccestHHOTO CBETa.

e Bpanienue miIoCKOCTH NOJISIPU3ALUKA CBETA ONITUYECKHA aKTUBHBIM BEILIECTBOM. 3a-
KoH buo (BpamarensHas qucnepcusi). Teopust BpalaTelIbHOW TUCTIEPCUH.

e IIpoxoxneHue cBeTa 4epe3 aHU30TPOIHbIE CPeAbl. SIBIEHUE TBOWHOIO JTydemnpe-
nomieHue. OCHOBBI KPUCTAIIOONTUKU. CTPYKTypa IMIIOCKO MOHOXPOMATHYECKOMN
BOJIHBI B aHU30TPOITHOM Cpexe.

e Teopus nBoiiHoro nydenpenomieHus (3akon Openens, BbiBoA). [IpaBuiia pacuera
MOJIOKEHUS U HampapyieHUs: (poOHTA BOJIHBI HA OCHOBE MpUHIMNA ['rolireHca st
AHU30TPOITHOM CPELBI.

e UckyccrBennasi anuzorponusi: nerporpadus, spdexr Keppa, sdpdexr Korron-
MyTtoHa.

e PaBHOBecHOe TemioBoe u3nydeHue. 3akoH Kupxroda. AGCOIIOTHO YepHOE TEIO.
3aBUCUMOCTH UCITYCKATEIHHOU CIIOCOOHOCTH aOCOTIOTHO YEPHOTO TeJa OT JJTUHBI
BoIHBI. 3akoH Ctedana-bonbiMana. 3akoH cMemenns Buna (peHomeHomornye-
CKasi TepMOIMHAMUKA TEIJIOBOTO U3JIyUYEHUS).

e PaBHOBecHOe TeruioBoe uznyuenue. @opmyna Panes-Jxunca, «yiabTpaduoseTo-
Bast katactpoda». Popmyina uznyuenus [lnanka.

o KganToBbie cBoiicTBa cBeTa. BHemmnwmit 1 BHyTpeHHU (oTOIDPEKTHI. 3aKOHBI
CroneroBa. Henpoctarkyu KiIacCMYECKOM TEOpUM U3IMyUYECHUS. YpaBHEHUE OilH-
mreiiHa s Gororddexra.

Iloozomoexa Kk nabopamophnwvim pabomam
[TogroroBka K Ja0OpaTOpHbIM paboTaM 3aKJIIOYaeTCs BO BHUMATEIbHOM
NPOYTEHUU METOIUYCCKUX YKa3aHWW TI0 BBHITIOJIHCHHUIO J1TAOOpaTOpPHOW pPabOTHI,



KPaTKOI'O U3JIOXKEHUs €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOrO JIMCTAa U IOATOTOBKE K
co0ece10BaHuIo C MPenoJaBaTesieM 0 KOHTPOJIbHBIM BonipocaM. B Tom ciiydae, eciiu
CTYIEHT He ycmen oOpa0oTaTh HKCIEPUMEHTAJbHBIC JIaHHBIE Ha JaOOpPAaTOpPHOM
3aHATHUH, OH JOJDKEH 3aKOHYMTBH PACyeThl JIOMAa M Ha CIEAYIOUIEM 3aHATHH CHATh
0 OpMIICHHBIH OTYET Ha MPOBEPKY.

Bonpocesl k Ja0opaTtopHbIM padoTaM MO ONTHKE NPHUBEIEHbBI B METOIMYECKHUX
YKa3aHUSAX K KaK10i JJadopaTopHoi padore.

Pewenue 0omamnux KOHMPOJILHLIX 3A0a4

JIst caMOTIPOBEPKH TOTOBHOCTH CTY/IEHTA K BBITIOJTHEHHIO KOHTPOJIBHOM paboThI,
npejyiaraeTcsl pelinTh TPECHUPOBOUHBIC 3a/1a4yM, Pa3MEIICHHBIC B 3JICKTPOHHOM Kypce
Blackboard, ¢ ykazanusimu u oTBeTamH.

KoHTpoJIbHBIC 3a/1a4H BBITOIHSIOTCS TUCHBMEHHO.

Memoouueckue peKomeHOayuu K 6bINOSIHEHUI0 KOHMPOIbHOUL PAdOnbl

Pexkomenayercst cnenyroumii nopsaok padotsl. CHadanga HY>KHO BHHUMATEIbHO
IIPOYUTATH YCJIIOBUSA 3a1a4M U IONBITATHCA €€ PELINTh. ECiIM BO3ZHUKAIOT 3aTPyJHEHUS
IIPU PELIEHUH, TO HY>KHO OOpaTUTHCS K YKa3aHHSIM, 3aTEM CHOBA BEPHYTHCS K PEIICHHUIO
3amaun. Pemms ee, MpOBEPUTH MTOIYUYECHHBIA OTBET.

KonTpoabnasi padora Nel mo pasgeay 4 «Onruka»
(I'eomempuueckasn onmuxa. [lonapuzauyus u oucnepcus ceema)

NunuBuayanbpHbie 3anaud (4 1IT.) JJIs1 KOHTPOJBHOM paboThl MOAOHpArOTCS
npernojiaBaTelieM H3  MeTojauueckoro mocobus [8]. B merogmueckom mocoOuu
MPUBEICHBI TPUMEPHI pelieHusl 3afgad no TemMaMm «l'eoMmeTpuueckas ONTUKA» U
«lTonspuzanus cBeTay.

KonTpoabHas padora Ne2 nmo pasgeay 4 «Onruka»
(Unmepgepenyus u ougppaxuus ceéema)

NunuBunyanbable 3amadu (4 MT.) MOAOUPAIOTCS U3 METOIUYECKOTO TMOCOOus
[9].ITepen  BbINOJIHEHHEM  KOHTPOJBHOH  pabOTBI  PEKOMEHAYETCS  MPOYHMTATh
METOJMYECKUE YKa3aHUsI, UMEIOIINECS B IOCOOMH B HAYAJIC KaXKI0M TEMBI.

Iloozomoeka K 3auemy unu IK3ameHy

3a4yeT M HK3aMEH HaIpPaBJICHbI HA TPOBEPKY 3HAHUN, YMEHUH U HABBIKOB, KOTOPHIC
CTYJICHT IPUOOpETAET B TeueHue cemectpa. [Ipu perynspHoi, CuCTeMaTHIeCKO paboTe
B CEMECTpPE, CBOECBPEMEHHOW OTYETHOCTH TIO 3aJlaHusIM, CTYACHTY He TpeOyeTcs



JIOTIOJTHUTENIBHOE BPEMSI Ha MOJATOTOBKY K AK3aMeHY (3a4eTy), OH OLIEHKY MOJydYaeT 1o
PEUTHHTY.

TpeOoBanus K npeaCTABJICHUIO U 0(POPMJIICHUIO CAMOCTOSATEILHOM
padoThI

e JlaGopaTopHbie pabOTHI

N3yueHnne METOAMKH BBIOJHEHHS Pa0OThI IPOU3BOIUTCS CTYACHTAMH JOHAYaa
3aHSATHI CAMOCTOSTENIFHO U BKIIIOYAET B ce0st u3yueHne Gu3n4eckoil CyTUUCCIIEAYEMOTO
SBJICHUS Y TPUHIUIHAIBHON CXEMBbl SKCIIEPUMEHTAIBHOW YCTaHOBKHU. [[7s1 3TOTO B
HayvaJe KaXI0r0 METOAMYECKOTO YKa3aHHsI UMEETCsl KPaTKHi TEOPETUUECKH MaTepual.
JIOTIOJIHUTENBHBIN  MaTepual MOXXHO TIOJMY4YUTh, H3y4yas Y4YEOHYI0O U HAyUYHYIO
JUTEpaTypy, CHUCOK KOTOPOW MPHUBOAUTCS B KAXKIBIX METOAWYECKUX YKA3aHUSAX.
[TocrmensydyeHnss TEOPETHUECKOTO MaTepualia CTYACHT [OJDKEH 3HaThb OTBETHI Ha
KOHTPOJIbHBIE BONPOCHL. B TeTpaau 1y n1abopaTopHOTo MpakTUKyma (padoyas TeTpaib)
JOJOKHBI OBITh MOATOTOBJIEHBI pacyeTHBIE()OPMYJIbI, TAOIHUIIBI JIJIS 3aUCH U3MEPEHHBIX
3HAYEHUH, BbIUEPUEHAIEKTPUUECKasl MPUHIMIMAIBHAS CXeMa SKCIIEPUMEHTaIbHOU
YCTaHOBKHU.

JlomariiHsst KOHTpoJIbHas paboTa

KonTtponbsHas paboTa BBINOJHSIETCS B 3JIeKTpoHHOM Kypce Blackboard.

Ha BbInoJIHEHHE KOHTPOJIBHOM paOOThI JAETCSl HEAEIS.

VYcnoBue 3agaun nepenuchiBA€TCs MOJHOCTHIO 0€3 COKpAaICHUM.

Kpatko 3anuchIBaroTCs TaHHBIC 33/1a91 B TEX €IMHMIIAX, KOTOPHIC YKa3aHbI B YCII0-

BUW U TIPOU3BOAUTCS TIEPEBOJI pazMepHOCcTH BennurH B CU 1 yKa3bIBalOTCS BEIH-

YUHBI, KOTOPBIE HY>KHO OIPECIINUTD.

Bce 3agauu pemarorcst B cucreme CU.

6. B Oompieii yacTu 3a1a4 HEOOXOAMMO BBIITOJIHATH YEPTEKHU WM PUCYHKH ¢ 000-
3HAUECHHUEM BCEX BEIMYWH. PUCYHKH BBITIOJHSAIOTCS aKKypaTHO, UCIOJb3Ys dep-
TEXKHBIE HHCTPYMEHTHI.

7. B pemieHun yka3pIBalOTCs SIBJICHUS U 3aKOHBI, KOTOPBIE UCTIOIB3YIOTCS JIJIsl pPellie-
HUS C 3alMACHI0 COOTBETCTBYIOMUX (OPMYII.

8. C moMoIIpo 3TUX 3aKOHOB, YUYUTBIBAs YCIOBHE 3aa9d, HY)KHO ITOTYYUTh HEOO0XO0-
JTUMBIC pacyeTHBIC (POPMYIIBI.

9. BriBox opMyn M pelIeHue 3aja4 ClIeyeT COMPOBOXAATh KPATKUMHU, HO UCUEP-
IIBIBAIOIIMMU TTOSICHEHUSIMH.

10.ITosryunB pacyeTHyro (Gopmyiy, HEOOXOIUMO MPOBEPUTH €€ pa3MEpHOCTH (pas-
MEPHOCTh JOJI’KHA COBITA/IaTh C Pa3MEPHOCTHIO HCKOMOM (PM3MUECKON BETUIHHBI);

11.TTocne MpOBEPKHU Pa3MEPHOCTHU MOTYUEHHBIX (DOPMYJIT TPOBOIUTCS YUCIICHHOE pe-
IIEHHE 3a/1a4M (BBIYUCIICHHUS).

12.Tlocne BbUMCIEHU HEOOXOAMMO 3aMKCaTh OTBET.

W

o



®OH/I OHEHOYHbLIX CPEJICTB
o JUCHUILINHE «OnTHKa»
[Hacnopt poHaa OLIEHOYHBIX CPEACTB MO AUCHHUILIMHE «OnTHKa»

Koa u ¢popmyaupoBka Jrtanbl GOpMUPOBAHUS KOMIIETEHIMH
KOMIIeTeHIUH

OIIK-1.1,

CnocobeH nmpuMeHATh [IpuHIMIBI peanu3auy NPorpaMmM 3IEKTUBHBIX KypCOB

0a30BbI€ 3HAHUS B 007aCTH 3nact It 0011e00pa30BATEILHON MITKOJIHI.

(U3UKO-MaTEMATHYECKUX H

(i) CCTCCTBCHHDIX HayK B - Ocy11ecTBIATh TEMAaTUYECKOE IJIAHUPOBAHUE;

cepe caocit . - PazpabatbiBaTh OpMBI OpraHu3auy 3aHATHIA;

Hpoq)eCCHOHaJTBHOH Ymeer - [TogOupath oLeHOYHBIE CPECTBA TSl OLIEHKH PE3yJib-

ACHTCILHOCTH, TATUBHOCTH OCBOCHHSI YUAIIMMUCS CO/ICPIKAHUS dJICK-
TUBHOTO Kypca
HaBbikamu peanu3zanuu y4eOHbIX IpOrpaMM 0a30BbIX U

Brnageer | 9JeKTUBHBIX KypcOB B 00pa30BaTENbHBIX YUPEKICHUIX

oO1ero oopasoBaHus

VK-1.1, 3 Teopernueckue 0CHOBaHUS ONTHKU, OCHOBHBIE (pH3UYeE-

Omnpenensier pOJb u | 2T CKHE TIOHSITUS U 3aKOHBI, OMIICHIBAEMbIE OITHKOM.

3HaYCHHE uHbopMaIuuy,

aRbopMATHS AR Ymeer Pemath TUIIOBBIE 3a/1a4H 110 ONTUKE.

o0111ecTBa,

MH(OPMaLIMOHHBIX

TEXHOJIOTHH,  HCIIOJb3yET

TEOPETUYECKHE OCHOBBI

HHAOPMAIHOHHHIX Bnaneer | TouyHBIMHU M TPUOIMKEHHBIMUA METOIAMHU OTITHKH.

IIPOLIECCOB

npeoOpazoBaHus

uH(popManun

KOHTPOJIb JOCTMXKEHWS LIEJIEM KYPCA

Ne Koutponupyemsie Mogyinu / OrieHOYHBIE CPE/ICTBA -
n/n | pasaensl / TeMbl JUCHUIUTUHEIL Kopp! 1 sTamnsl HalMEHOBaHHE
dbopmupoBaHUs TEKyIIUH MIPOMEKYTOTHAS
KOMIIETEHIH KOHTPOJIb aTTecTauus
1 | Pa3zgen Nel. OIIK- 3HaHue, YO-1 I1P-1
OcHoOBHBbIE CBOWCTBA 1.1; yMEHHE YO-2
AJIEKTPOMAarHUTHBIX BOJIH YK-1.1
Tema 1. OcHOBHBIE
CBOWCTBA yHPYyTUX BOJIH
2 | Tema 2. OcHOBHBIE CBOICTBA OIIK- | 3uanmue, YO-1 I1P-2
OMB 1.1, YMEHHE YO-2 I1P-7
YK-1.1




3 | Pazmen Ne2 Unrepdepennius u | OIIK- | 3nanue, YO-1 I1P-7
T paKIus cBeTa 1.1; YMEHHE YO-2
Tewma 1. UnTepdepennus ceera | YK-1.1
4 | Tema 2. ucpaxmus cBera OIIK- | 3naHue, vVO-1 I1P-7
1.1; yMeHHe YO-2
VK-1.1
5 | Tema 3. I'onorpadus OIIK- | 3nanue, YO-1 I1P-2
1.1; yMeHHe YO-2
VK-1.1
6 Paznen Ne3. OIIK- 3HaHue, YO-1 [1P-2
[Tpubnuxenne BOIHOBOM 1.1; YMEHHE YO-2
ONTHKH YK-1.1
Tema 1. ['eomerpuyeckas
ONTHKA
7 | Paznen Ne4 BzanmopericTBre OIIK- 3HaHue, YVO-1 I1P-7
CBETAa C BELIECTBOM 1.1; yMEHUue YO-2
Tewma 1. [lonsipusanus ceeta YK-1.1
8 | Tema Ne2. Jlucniepcus cBeta OIIK- | 3nanue, YO-1 [1P-7
1.1, yMEHHUE YO-2
YK-1.1
9 | Tema 3. Paccesnue cBera OIIK- | 3uanue, VO-1 I1P-2
1.1; yMEHHE YO-2
VK-1.1
10 | Pazgem Nes. OIIK- 3HaHwue, VO-1 I1P-1
KBaHTOBBIE CBOMICTBA CBETA 1.1; yMeHue YO-2 I1P-7
Tema 1. 3aK0HBI TEILIOBOT'O VYK-1.1
W3ITyYeHUs
11 | Tema 2. ®OTOHBI M UX OIIK- 3HaHue, YO-1 I1P-2
CBOICTBa 1.1; yMEHHE YO-2
YK-1.1
HTOroBssiii KOHTPOJIb OIIK- | 3nanue YO-4
1.1; YMmenne
YK-1.1
IIkaJsa oueHuBaHUsI YPOBHA CHPOPMHUPOBAHHOCTH KOMIIETEHIIUM
Koa n Jransl GopMUPOBAHUSA KpuTEepuu NMoKa3areju
¢opmynpoBka KOMIIeTEeHITHH
KOMIIETEHI[HH
OIIK-1.1, 3HAHUE Crioco0HOCTE
Criocoben OCHOBHbIC buznyecKkux copMynupoBaTh
MPUMEHSTH 0a30BbIC (usmcckue 3aKOHOB; OCHOBHBIC
3HaHus B 00J1acTH S OCHOBHBIX buznvecKue
(u3uKo- S OCHOBHBIE METO/IbI METOIOB H JAKOHBL:
MaTeMaTHICCKUX U | (MOPOTrOBBIM 1 TIpHEMET IPHEMOB CIIOCOOHOCTD
(WJH) ECTECTBEHHBIX | ypPOBEHE) gigiiiiiﬁ:o IpPOBEICHHS IPOBECTH
HayK B cdepe cBoeit (bu3MIECKOTO dusnueckuii
npodeCCHOHATBHON OKCTCPUMCHTA 1 SKCITE
] CIIOCOOBI AKCIIEPUMEHTA U PUMCHT 1
ACATCIIBHOCTH, 06paBOTKH CIIOCOGOB OCYILICCTBUTH
00paboTKy




IKCIIEPUMEHTAJIbH | 00paboTKH AKCIIEPUMEHTAJIbH
BIX JIAHHBIX; SKCHEPUMEHTANILH | BIX JAHHBIX;
OCHOBBI BIX JAHHBIX; CITIOCOOHOCTH
B3alMOCBS3HU 3HAHHE OCHOB copMynHupoBaTh
buzuku ¢ B3aMMOCBSI3H OCHOBHBIE
TEXHUKOH, du3uKH ¢ B3aUMOCBSI3H
NPOM3BOJACTBOM M | TeXHUKOIA, bu3uKy ¢
JPYTMMHU HAYKaMH | ipouspojctBoM u | TEXHUKOM,
HauboNee BaXKHBIC | npyrumu HayKamy | IPOM3BOICTBOM H
1 HauOosiee BakHble | APYTHMHU
(yHIaMeHTabHEIE | HayKaMu
IIOCTI/I)KGHI/IZI (byHIAMEHTATbHBIE Hauboiee
buznueckoil Hayku OCTHIKCHHAS Ba)KHBIC U
(usnueckoii naykn | PYRAAMEHTAILHBL
€ JIOCTH)KEHUs
(buzIecKoit
HAYKH
YMEHHE Ha OCHOBE | CIOCOOHOCTb
buznuecKkux pElINTh 3aauy,
3aKOHOB PEIIaTh BOCITIOJI30BaBIIN
3a/aqu, yMCHUC Ch OCHOBHBIMH
NPUMEHSTH 3aKOHBI | UCIIOJIB30BATh DU3HUECKUME
busuky s METOJIBI M TIPUEMBI | 500 oy
00BsACHEHUS MPOBEICHUS CIIOCOBHOCTE
pa3IMYHBIX buznueckoro npoBecTH
IIPOLIECCOB; AKCIIEPUMEHTA U .
MPUMEHSITh CIocoObl (usmicckuit
JIOTUYECKHE 00paboTku OKCICPUMCHT 1
ymeer pUEMBI HKCIIEPUMEHTAIbH Zgyzlggflfmb
(nponBuHyT MBIIICHUS - BIX JIAHHBIX; p y
biif) aHaJu3 U CUHTE3 YMEHHUE IPUMEHSATH 3KCHGPHMGI.1TaHBH
[IpHU pELIEHUHN JIOTHYECKHE bIX TAaHHBIX;
3ajay; IIPUEMBI HAy4yHO
HAY4YHO MBIIICHUS - 00OCHOBBIBATh
000CHOBBIBATh aHaJM3 U CUHTE3 MIPUHUMAEeMbIe
MMPUHHUMACMBIC IpUu pCUICHUA METOABI PEIICHUS
METO/bI pellieHusT | 3a/ad4; po(eCCHOHAIBH
poecCuOHANBbHBl | HAYyYHO bIX 337134
X 3aJa4 000CHOBBIBATh
IPUHUMAEMBbIe
METO/bI pelIeHUs
po¢eCCUOHATHHBI
X 3aja4
METOTaMH BJIAJICHUE CIIOCOOHOCTH
TEOPETUIECKHX U HaBbIKAMU BbIOOpa | MPOM3BECTU
SKCIEPUMEHTANILH | ONTUMAIIBHOTO BBIOOD
BJajieeT BIX UCCJIENOBAHUN | IIYTH PELICHUA ONTUMAJIPHOTO
(BbICOKHIT) | B (pu3mKe; 3ajay 1 mpuemop | C1OC00a peneHus
HaBBIKAMH IPOBECHNUS 3ajat,
pelenns 3a1a4 (bu3MIECKOro CITOCOOHOCTH
NPO(ECCHOHANBHO | HkcriepHMEHTa 1 HCTOTML3OBARIA




i 1edaTenbHOCTH € | c1IOCO0O0B BBIUYHCIUTENbHBIX
MIPUBJICYCHUEM 00paboTKH POrpaMM TpH
COOTBETCTBYIOIIETO | skcriepUMeHTabH | 00paboTKu
MaTEMATUYECKOTO | ;eronbp30BAHHEM BIX JAHHBIX [IPU
ariirapata BEIUHMCIIUTENHEIX | LPOBCACHHN
U3UYECKOTO
porpaMm; b
IKCIIEPUMEHTA;
CnocoOHOCTD 3HaHUE Crnioco6HOCTh
AKCILTyaTUPOBATH U buznyecKux chopMyIIUpPOBATH
00CIy)KMBATh 3aKOHOB,; OCHOBHbBIC
COBPEMCHHYIO OCHOBHBIC OCHOBHBIX busnueckue
WU3UYECKU
(puzmueckyro (busnaeckue METOHOB U 3aKOHEI;
3aKOHBI;
algnapaTypy 1 1K OCHOBALIE METO IIPUEMOB CIIOCOOHOCTH
000 OBaHUE - HOBHBIC MCTObI
Py ( MIPOBECHUS MPOBECTU
3) 1 TIPHCMBI buznvecKuit
W3HYECKOT
HPOBCIICHHA busmceroro IKCIIEPUMEHT U
(busmecKoro HKCIIEPUMEHTa U N —
9KCIICPHUMEHTA U crocobos 0BpatoTk
CrI0COOk! obpadork JKCIIe HM};HTaHLH
06paboTKH AKCIIEPUMEHTAIbH P
. bIX JIAHHBIX;
3HaeT SKCIIEPUMEHTAIbH | bIX JaHHBIX,
. CHOCOOHOCTH
(TIOpPOTOBBIH | BIX TAHHBIX; 3HAHHE OCHOB
copMyIHupoBaTh
YPOBEHB) OCHOBBI B3aMMOCBS3H
OCHOBHBIE
B3aUMOCBSI3U ¢u3UKH C
o B3aMIMOCBSI3U
bu3ukm ¢ TEXHUKOM,
. bu3uKu ¢
TEXHHUKOMH, MIPOU3BOJICTBOM H o
TEXHUKOM,
MIPOU3BOJICTBOM U | IPYTUMH HayKaMu
MIPOU3BOJICTBOM H
JIPYTHMH HayKaMu | HauOoJiee BaKHBIC e
Haubosee BAKHBIE | U
HayKaMu
u
by HAMCH TS (pyHIAMEHTAIBHBIC | oo 0o
z[gcmncenm ST BAAHBIC 1
7 ¢bu3nveckoil Hayku (byHIAMEHTATBHEI
bu3nueckoil Hayku
€ JIOCTHKEHUS
¢duznueckoit
HAyKU
MIPUMECHSITh 3aKOHBI | YMEHHUE Ha OCHOBE | CIIOCOOHOCTH
bu3uky s bu3necKkux pelInTh 3a1auy,
00BSICHEHUS 3aKOHOB pCIIATh BOCIIOJIb30BAaBIIIU
pa3IMYHBIX 3a/1a4uM; YMEHUE CBb OCHOBHEIMH
MIPOIIECCOB; HCII0JIb30BaTh dH3HUECKIMH
MPUMEHSITh METOJIBI M TIPUEMBI | 5oy an -
MeeT TUYICCKH MIPOBEICHUS
ymee floraeckue POBCIC CIOCOOHOCTH
(MpOABHHYT | MPUEMBI bu3nuecKoro
. MIPOBECTH
13179 MBIIICHHS - SKCIIEPUMEHTA U .
buznueckuit
aHaJIU3 U CUHTE3 CHocoOBI
IKCIIEPUMEHT U
IIPU pelIeHUun 00paboTku p
3ajad; skcriepuMenTanpn | OCYIICCTBATH
Hay4YHO BIX JIAHHBIX; 0bpadoTKy
000CHOBBIBATh yMeHHe NMpUMeHsTh | IKCICPUMEHTAILH

IMPUHHUMACMBIC

JJOTHYCCKHUC

bIX JAaHHBIX,




METOJIbl PEIICHUsI | IPUEMBI HAy4YHO
po(hecCHOHANBHBI | MBIIIICHUS - 000CHOBBIBATh
X 3aaa4 dHaJIU3 U CUHTC3 [IPUHUMAEMBIE
IIPH PEINCHHH METO/Ibl PEILICHUS
3ajat, npodeCcCuoHaIbH
Hay4HO BIX 3aj1a4
000CHOBBIBATH
MPUHUMAEMbIE
METO/IbI PeIIeHUs
podecCHOHATTLHBI
X 3a/1a4
BIIQJICHHC CIIOCOOHOCTH
METOlaMH HaBbIKaMU BbIOOpa | MPOM3BECTH
TEOPETHYECKUX U OIITUMAIBEHOTO BEIOOD
OKCHEPHMEHTANBH | ryTy peleHus ONTUMAJILHOTO
BIX HCCICAOBAHUN | 34710y TPHEMOB croco0a perieHus
B (pusuke; HpOBE/IeHUs 3a1a4,
HaBBIKAMHU (buzmIECKOro CIIOCOOHOCTh
BIIaJICET pelieHus 3aaaq UCIOJIb30BaHUs
. HKCIIEPUMEHTa U
(BbICOKHUI) | MpOGECCHOHATBHO BBIYMCIIUTEIIbHBIX
i 1eITeTbHOCTHU C cnoco60oB MPOrpaMM IpH
NPUBJICYCHHEM 00paboTKH 00paboTKH
cootBercTBytomero | JKCHCPUMCHTAILH | oy epepymentansn
usnko- bIX TAHHBIX C BIX JaHHBIX [IPU
mareMaruueckoro | MCIIOJIb30BaHHMCM MIPOBEACHUH
armapara BBIYMCJIMTCIIBHBIX ¢bu3nveckoro
porpamMm; HKCIIEPUMEHTA;




ITPUMEPBI MHAUBUYAJIBHBIX 3AIAY, U 3AJTAY, ITIPUBEJEHHbIX
BKOHTPOJIBHBIX PABOTAX:

Paszngea Nel

3agaua Ne 4.187(r). Vicxons 3 001IeTO BEIPKSHUS I BEKTOpa Y MOBA, HAUTH CpeTHEE
[0 BPEMEHU 3HAYECHHE MPOEKIMH BEKTOpa YMOBa< j(x)> HAa OCh X IJIS CIEAYIOIIMX

IJIOCKUX YIPYTUX BOJH B Cpeie C OObEMHOM IIIOTHOCTHIO p
& =acos(wt—kx)+bcoskx* coswt

PexomMeHaanuu K pelieHuro.

1) Bocnonb3yiiTech onpeaeaeHueM BEKTopa Y MOBa.

2) Yutute, uto ¢ =¢(X,t) — ONUCHIBAET CTOSTYYIO BOJIHY.

3) Beeaure cosa=a/-/a’ +b* ; sina=b/-/a’+b’ U MPOBEIUTE CIOKEHHUE BOJIH.

4) IIpoBeauTe ClIOKEHUE BOJIH U BOCIIOJIB3YUTECH OIPE/IeNIEHHEM BEKTOpa Y MOBa.

3agaya Ne 4.227.B BakyyMme BAOJIb OCH X PACIPOCTPAHSIOTCS JBE IJIOCKHUE OJMHAKOBO
MOJISIPU30BAHHBIC AJICKTPOMArHUTHBIEC BOJIHBI, SJICKTPUYECKHUE COCTABIISIOIINE KOTOPBIX
W3MEHSIIOTCA 110 3aKOHY

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

Haittu cpenHee 3HaueHHE MIIOTHOCTHU MTOTOKA SHEPTUU.

PexomeHanuu K pelieHuro.
[IpoBenuTe ClOXXKEHUE BOJIH W PACCUMTANTE CPEIHEE 3HAYCHUE IUJIOTHOCTH MOTOKA
SHEPIuH, BOCIIOIH30BABIIUCH ONIPEACICHUEM CPEIHEr0 OT (DYHKITHH.

3agauya Ne 4.257.ITocTOSHHBIA 1O MOMIYJIO 3JEKTPUUECKUN AUINOJIb C MOMEHTOM P
BpAILlalOT C MOCTOSIHHOW YTJIOBOM CKOPOCTBIO @ BOKPYT OCH, MEPIEHIUKYISIPHOW OCH
TUTIONS. U TpoXOoisiel yepe3 ero cepeauHy. HaillTu MOIIHOCTh W3JIy4EHHUS TaKOTO
JTUTIOJSL.

PexoMeHanuu K pelieHmIo.

1) 3anummre BEKTOP AUIMOIBLHOTO MOMEHTA B MPOEKIMSAX HA OCH CUCTEMbl KOOPAUHAT
XO0Y, nexaiiieil B INIOCKOCTH BpallICHUS] MOMEHTA.

2) HabGepute BTOpYIO MPOM3BOIHYIO OT BEKTOPA IUIMOJIHHOTO MOMEHTA U PACCUUTANTE
MOIIHOCTb U3JTYyUYEHUS.

WuauBuayajibHble 3a1a4nu3 cOOpHUKa 3a1a4[7]:

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



Pa3zgesa Ne2

3agaua Ne 5.96. Chepuyeckas mOBEpXHOCTh IIOCKO-BBIMYKJION JIMH3bI COMPUKACAETCS
CO CTEKJISIHHOM IIAaCTHHKOW. IIpocTpaHCTBO MEXIy JIMH30UM U IJIACTHHKOW 3alOJIHEHO
cepoyriepoioM. [lokazaTenu npenoMiIeHus JUH3bI, CEPOYIIIEpOaa U MIIACTUHKU PaBHBI
cootBeTcTBeHHO N1 = 1.50; N2 = 1.63; n3 = 1.70.Paguyc xpuBu3HBI cepuueckon
MOBEPXHOCTH JUH3bI R = 100 cm. OnipenenuTs paguyc OSTOro TeMHOT0 KoJiblia HeroToHa
B oTpakeHHOM cBeTe ¢ 4=0,50 mxm.

PexoMeHaanuu K peuieHMIo.

1) ComnpoBoiute pelieHue 3a1aund PUCYHKOM.

2) Ilpu pacuere ONTUYECKOW pA3HOCTU XOJa, BO3HUKAIOUIEH B CHUCTEME, YUYTHUTE
U3MEHEeHHE (a3bl IPU OTPAKEHUU OT O0JIee MIOTHOU Cpe/Ibl.

3agaua Ne 5.67.Hexotopoe kosieO0aHHe BO3HHKAET B pe3ysibTaTe CIOXKEHUS N
KOTE€PEHTHBIX KOJIeOaHUN OJTHOTO HAMPaBJICHUSI, UMEIOIINUX CIACAYIOUTUNA BUI:

& =acos[ot+(k 1)a], rme k — nomep konebanus (k =1,2,...N), @ — pasHocts Qa3
mexay K-m u (K - 1)-m konebanusmu. Haditn aMIumaTy 1y pe3ynbTHPYIOIIEro KOJIeOaH s,

3agaua Ne 5.147. Ilpu HOpManbHOM MaJICHUH CBETa HA JUPPAKIMOHHYIO PEIIETKY
mupuHbl 10 mm 00HAPYKEHO, UTO KOMIIOHEHTHI *KelATor Jinnuu Hatpust (589,0 u 589,6
HM) OKa3bIBAIOTCS Pa3pelICHHBIMU, HAUMHAS C ISATOTO NOpsaKa cnekTpa. OLEeHNUTh:

a) Mepuo/ TOM PEIETKH;

0) Mpu KakoW MIMPUHE PEIICTKH C TAKUM K€ TEPUOJIOM MOXKHO Pa3peliuTh B TPEThEM
nopsiake AyOsier crnekTpaiabHOW JmHMM ¢ A=460,0 mM, KOMIOHEHTBI KOTOPOTO

paznuyatorca Ha 0,13 um.
NunuBuayansHbIe 3a7a4u U3 cOOpHUKa 3a1a4 [7]:

Temal —5.96 +n
Tema 2 —5.148 + n

Pa3zgen Ne3

3amaua Ne 5.37. Tonkasi cobupatoias JvuH3a ¢ (POKYCHBIM paccTosiHueM f = 25 cm
MPOCIIMPYET N300paKEeHUE TpeIMeTa Ha SKPaH, OTCTOSIIINI OT JTMH3bI HA PACCTOSTHUE
[ = 5,0 m. Dxpan npuasunyu K nuase Ha 41 =18 cu. Ha ckoibKo cliefyer nmepeMecTuTh

peIMeT, YTOObI ONSATh MOJTYYUTh YETKOE H300pakeHNE Ha €ro SKpaHe?
Pexomenaanuu k pemennio. (Ilogo06HbIe pekoMeHIauy K 3aaadam 5,38; 5,39).
1) [TocTpotiTe n3o0pakeHue, co3aaBaeMoe TOHKOM JIMH30M.

2) Bocnonp3yiiTech popMyJ10if TOHKOM JTMH3BI U TOHATHEM yBEJIUYCHHUS.

NunuBuayansHbIC 337a4u U3 cOOpHUKa 3a1a4 [7]:
Tema 1 - 5.38, 5.39, 5.42, 5.46, 5.48, 5.52, 5.57.



Pa3znea Ned

0) cTeneHb MOSIPU3ALMK TPOIISIIEro Yepe3 MIACTUHKY My4YKa, €CIU TaJ aroIIHii
CBET — €CTECTBEHHBIN.

1
\/ PexoMeHIaluM K pelieHUIO.
? ) e a) 1. CnenaiiTe pUCyHOK.
_ 3 2. Yurure, 9T0 KO3QPUITMEHT OTpakKeHUS paBeH
. 2
>\~ po(M 1z,
n°+1
4\ 3. Bocnoms3syiitech  popmyinamu  Dpeners
MOCJIEIOBATENbHO JUIsl BTOPOTO M UYETBEPTOTO
MyYKOB.
1 ( 1 p' ) 2 1
0) 3anuiuTe BhIpayKEHUE, ONPEICIIAIONIEEe CTENEHD MOJISIPU3alluu, P = Tv(1 5)7 rae p
p

— KOB(i)(bI/II_[I/ICHT OTPAKCHHUA COCTaBJIHIOIHeﬁ, HGpHGHI{HKYIISIpHOﬁ K IINTOCKOCTH ITaACHHAI.

3amaua NeS.197KBapiieBasi miaCTUHKA, BbIpE3aHHAs MapaJUIeIbHO ONTHYECKOW OCH,
IOMEIeHa MEXKAY ABYMS CKPELUICHHBIMU IOJIAPU3ATOPAMU TaK, UTO €€ ONTHYECKasi OCh
COCTaBJISIET yIOJ 45° ¢ mockocTAMU MpoIycKaHus mojsipu3atopoB. I[lpu kakoi
MHUHUMAJIBLHON TOJIIIMHE IJIACTUHKU CBET ¢ 4, =643nm OyJeT ImpOoXOAUTh 4Yepe3 3Ty
CUCTEMY C MaKCHUMaJlbHOW HMHTEHCHUBHOCTBIO, a CBET C 4, =564mm OyAeT CHUIIBHO
ocimabnen? PazHocTh mokasareinei npemomiaeHus n, n, =0,0090

PexoMeHIalum K pelieHHIO.

Paccuuraiite onTHYECKYyIO Ppa3HOCTh XOJAa JIyd€d M BOCIOJB3YUTECHh YCIIOBUSIMHU
MHTEeP(PEPEHITMOHHBIX MAKCUMYMOB (MJIK MUHUMYMOB) UHTEHCUBHOCTH.

3agaualNe 5.219. DnekTpoH, HAa KOTOPHINA JCHCTBYET KBa3uyIpyras cuia KX u cuia Tpe-
HUS yX, HAXOAUTCS B IOJIE JIEKTPOMAarHUTHOTO U3IyYeHUs. DIIEKTpUUECKasi COCTaBIIs-

I0I11as1 TTOJIst MEHSIETCSI BO BPEMEHH 110 3aKOHY E = E cosw t . [IpeneOperas neiictBueM mar-

HUTHOM COCTAaBJISAIONICH OIS, HAUTH:

a) ypaBHEHUE JBUKCHUS DJICKTPOHA;

0) CpeAHIOI MOIIHOCTD, MOTJIOMIAEMYIO DJIEKTPOHOM; YacTOTY, IPU KOTOPOU OHA
OyIeT MakCUMaJlbHA, U BBIPAKEHUE 11 MAKCUMAJIbHOM CpeHel MOIIHOCTH.
PexoMeHIalUu K peleHHIO.

1) 3anummuTe BTOpOil 3aKk0oH HbIOTOHA [JIs1 3JIEKTPOHA W MPUBEIUTE €T0 K YPABHEHUIO
BBIHYKJICHHOI'O TAPMOHUYECKOTO OCHHILIATOPA.
2) Bocrnonb3yiTech BRIPAKEHUEM JJIsI MOIIIHOCTH, MOTJIOAEMOU 3JIEKTPOHOM.

3amaua Ne 5.232.ITyuok cBeTa MHTEHCUBHOCTHU lolasaeT HOpMaIbHO Ha IJIOCKOMapa-
JICTBbHYIO IPO3PAYHYIO TNIACTHHKY TOMIIHMHBI |. [Ty4ok coep kT BCe ATUHBI BOJIH B THa-
Ma30HE OT 4, o 4, OJIMHAKOBOM CHEKTPaIbHON MHTEHCUBHOCTH. ONpeieNuTh UHTEHCUB-

HOCTL HIpOomcAICro 4€pe3 INUIaCTUHKY IIy4Ka, €CJIM B 3TOM JHAIIa30HC JJIWH BOJIH



IMOKAa3aTCJIb IIOIJIOIICHUA JIMHEHHO 3aBHCHUT OT 4 B npeaesaax oT 6w, u KOB(i)(bI/IHI/IGHT

OTpaXEHUS KAKIO0N MOBEPXHOCTH PaBEH p . BTOpUYHBIME OTpaKCHUSIMHU MIPEHEOPEUb.
Pexomenaanum k pemennio. 1) Bocrnons3yiitecs 3akoHoM byrepa u yuture, 4TO UH-

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

2) Haiinure cymMmmMapHyt0 HHTEHCUBHOCTD, IPOMHTEIPUPOBAB IO BCEM BOJIHAM.

WNHauBuyanbHBIC 3a/1a4d U3 COOpHHUKA 3a1a4 [7]:
Tema 1 - 5.169+n, 5.184+n,

Tema 2 — 5.214 +n,

Tema 3 —5.227 +n,

Pa3nea NeS

3agaua Ne 5.265. Uznyuenne CoiHIla MO CBOEMY CHEKTPAIbHOMY COCTaBy OJIM3KO K
U3IIyYCHUIO a0COJIOTHO YEpPHOTO Teia, JUIsi KOTOPOTO MaKCHUMYM HCITyCKaTelbHOMN
CIIOCOOHOCTH TPUXOIUTCA Ha JUHY BoOJHBI 0.48 mrxm. Haiitu maccy, Tepsemyro
ConHueM €XEeCEeKyHIHO 3a CUET 3TOro uznydeHus. OUeHUTh BpeMs, 3a KOTOpOE Macca
Connua ymenbimutces Ha 1%.

PexoMeHaalIuM K pelIeHHUIO.
Bocnons3yittecs 3akoHoM Credana—bosblimana.

3amaua Ne 5.300. [TokaszaTh ¢ MOMOIIBIO 3aKOHOB COXPaHEHHUSI, YTO CBOOOIHBIN AJIEKTPOH
HE MOYET MOJTHOCTBIO MOTJIOTUTH (DOTOH.

PexomeHaunuu K pelieHuro.
Bocnonb3yiiTech 3aKkoHaMK COXpaHEHHUS SHEPTUU U UMITYJIbCa JJIsl DJICKTPOHA U (POTOHA.

NuauBuayajabHble 3a1a4n U3 cOopHuKa 3a1a4 [7]:
5.266+n
5.312-n

OLHEHOYHBIE CPEACTBA JIAA DK3AMEHOB

K skx3amenam AOIIYCKAarOTCA CTYACHTBI, ITIOJITHOCTBIO BBIIIOJIHUBIINC na60paTopHLIe
pa6OTBI N HC UMCIOIHNEC 110 HUM HHUKAaKHUX SaHOH)KeHHOCTeﬁ.

1. MHartencuBHocth OMB, HMHTEHCHUBHOCTH cBeTa. CBeTOBOM MOTOK. CHeKTpajbHas
YyBCTBUTEIBHOCT.

2. Cwuma cera. Kannena. CBeroBoii moTok. JIromeH. OcBenieHHOCTh. OCBEIIEHHOCTh
TOYEYHOI'0 MCTOYHHKA.

3.  Hurepdepenuus aByx BoiaH. OnTuueckas pazHocTh xoaa. [lone unTepdepeHimnm.
Paccrostnue Mexay uHTepdepeHIIMOHHBIMU MTOJI0OCaMU, IIIMpUHA HHTEPHEPEHITUOH-
HOU MOJIOCHI.
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13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.

31.
32.

BpemeHHas korepeHTHOCTh. BpeMs U ITMHa KOT€pEHTHOCTH.

[IpocTpancTBeHHAst KOTEPEHTHOCTh. Painyc u 00beM KOrepeHTHOCTH.

WNutepdepeniuss mnpu OTpaKEHUM OT TOHKUX IUTaCTHMHOK. [losocel paBHOTO

HAaKJIOHA.

ITonocs! paBHOM TonmmHeL. Konsia HeroTona.

[Ipranmn ['roiirenca — @penens.

Hudpakuus Openens oT MPOCTEHIINX MPErpaj: OT KPYrJIoro OTBEPCTHSL.
Hudpakmus Openens oT NpocTEHIINX Iperpaj oT KPYriaoro JUCKa.

Hudpaxus Opaynrodepa ot mienu.

HudpakuuonHas peuieTka. [ 1aBHbIM MakCUMyM U €ro nopsaok. Jlo6aBouHbie Mu-

HUMYMBI.

Jucnepcus u pasperniaronias cuia qudpakiiuoHHON pemieTky. JInHeHas u yrionas

JUCIIepCHs.

OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.

OCHOBHBIE TOJOKEHUS MAaTEMAaTHYECKONH TEOPUU ONTHYECKUX CUCTEM: TOMOLEH-

TPUUYECKHUE CUCTEMBI, CTUTMATH3M, ACTUTMATU3M; MIPUHILIUI B3aUMHOCTU (0Opatu-

MOCTb CBETOBBIX JTy4€il).

DOKYCHBIE PaCCTOAHUS U ONITHYECKAs CHIa cucTeMbl. DOpMyJia TOHKOM JIMH3BI.

EcTtecTBeHHBIN U NOJIApU30BaHHbINA CBET. I1IIOCKOCTh KOIEOaHM U MIIOCKOCTh MO-

nsapusanuu. Crenenp noiaspusanuu. 3aKkoH Mamroca.

DIMIITHYECKAs U KPYToBas MOJISIpU3aLUL.

Hucnepcus cBeta (rpynmnoBasi ckopocTs). HopmanbHast 1 aHOMalIbHASI JUCTIEPCHSL.

CpaBHEHHME C SKCIIEPUMEHTOM.

3akon Kupxroda. Duepretudeckasi CBETUMOCTH (SIpKOCTh) Tena. McmyckarenbHas u

norjiomniareabHas cnocoOHOCTh Tena. [loHsTHEe aOCOMOTHO YEPHOTO Tena.

3akon Credana-bonbsiimMana.

3akoHbl BuHa: 3akoH cmenieHust Buna; kputepuii Buna.

3akoH Panes-J[>xunca. KoHuenmus cTosiaux 3J€KTPOMArHUTHBIX BOJIH. YIIbTpadu-

oJieToBas karacTpoda.

®opmyna [Inanka. ['mnore3a [nanka. [lonarue kBanra cBera.

®orordpdexrt. 3akonsl CtoneroBa. Kpacnas rpanuna gpororddexra. Dopmyna IiH-

mreiiHa. Baytpennuit potoaddexr.

O¢ddextr Komnrona. Ummynbc, sHeprus poroHa.

SIBneHuUs1, MOATBEPKIAIOIINE KBAHTOBBIE CBOKMCTBA CBETA.

MacmTabbl aTOMHBIX SIBIIEHUW - CTPYKTYpa, pa3MepPbl U SHEPTUsi aTOMOB. 3aKOHO-

MEpPHOCTH B aTOMHBIX CIIEKTpax.

Omneitel Pezepdopna. [Tnanerapuas Mmoaens atoma. Ee HecocTosaTenbHOCTh. ONBITHI

®panka u ['epua.

[Toctynarsl bopa. [IpaBriio KkBaHTOBaHUSI MOMEHTA UMITYJIbCA, KBAHTOBAHUE DHEP-

ruu. bopoBckas Teopust atoma Bogopoaa. Ee HeCOCTOSATENbHOCTD.

I'unote3a ne-bpoiins. lyanusm BosiH 1 yactul. OnbIThl J[3BUccona u [Jxepmepa.

[Ipunuun HeonpeneneHHoctu ['eitzenOepra U BoJIHOBbIE cBoMcTBa yactull. [1oHs-

THE€ COCTOSIHUS B KBAHTOBOW MEXaHHKE.



33. KBaHTOBaHHE MOMEHTa UMITyJbca. MarHuTHbIH MOMEHT. KBaHTOBbIE COCTOSIHUA
atoma. CoOOCTBEHHBI MEXaHUYECKUI MOMEHT DJIEKTPOHA (CIHH).
34. Tlpunnun [aymu. Pacnpenenenue 31€KTPOHOB MO KBAHTOBBIM COCTOSIHUSIM B aTOME.
[lepuonnueckas cuctema 3JeMeHTOB MeHeneeBa.
Kpurepumu onieHkn Ha 3K3aMeHe MO AUCIHUILINHE

«OnTuka»

Onenka

TpeboBanusi K CPOPMHUPOBAHHBIM KOMIIETEHUHSIM

OTJINYHO

OTBeT cTyJeHTa JEMOHCTPUPYET MPOYHBbIE 3HAHUSA (PU3UKH,
OTiMYaeTcs TIOyOMHOM W TIOJMHOTOM pPAaCKpPBITHS TEMBI,
BIaJICHHE  TEPMHHOJIOTUYECKHM  ammaparoM;  yMEHHUE
OOBSICHATH CYIIHOCTb, SIBIEHUH, ITPOLIECCOB, JIEJIaTh BBIBOJIbI U
0000111eHHs], 1TaBaTh APTYMEHTUPOBAHHBIE OTBETHI, IPUBOAUTH
MPUMEPHI

X0poLIOo

OTBeT cTyAeHTa MOKa3blBa€T MPOYHbIE 3HAHUA (PU3UKH,
OTJIMYAETCS TJIyOMHOW W TOJHOTOW PACKPBITHS TEMBL;
BJIQJICHUE  TEPMUHOJOTMYECKMM  allapaToM;  yMEHHE
OOBSICHATH CYIIHOCTD, SIBJICHUM, MPOIIECCOB, COOBITUM, JIeNIaTh
BBIBOJIbI U 0000IIEHUS, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI,
OpUBOANUTH mpuMepbl. OAHAKO MJOIYyCKAeTCsl OJHA - JIBE
HETOYHOCTH B OTBETE.

YAOBJECTBOPUTEJIbHO

OTBeT CTyJeHTa, CBUJIETEILCTBYIOIIMNA B OCHOBHOM O 3HAHUH
¢u3NKKM, €€ OCHOBHBIX 3aKOHOB W Teopui, craabo
c(hopMHUpPOBaHHBIMHU HAaBBIKAMU aHAJIN3a SBJICHUH, MTPOIIECCOB,
HEJOCTaTOYHBIM yYMEHHWEM JaBaTh apryMEHTHPOBAHHBIC
OTBETHI ¥ IPUBOUTH MMPUMEPHI; HEJOCTATOYHOU JIOTHIHOCTHIO
U TIOCIIEIOBATEIbHOCThIO OTBETa. JlOMyCKaeTCsl HECKOJBKO
OIIKUOOK B COACPKAHUU OTBETA.

HEY/J0BJIETBOPUTEJIHLHO

OtBer cTyAeHTa, OOHAPYXKWBAIOMIMK HE3HAHUE (PUBUKH,
OTJIMYAIONIUNCA HE3HAHHEM OCHOBHBIX 3aKOHOB TEOPHH,
HEeC(OPMUPOBAHHBIMKA ~ HABBIKAMHM  aHaliM3a  SIBJICHUIA,
IPOLIECCOB; HEYMEHHEM JIaBaTh apTYMEHTUPOBAHHBIE OTBETHI.




METOJINYECKHUE YKA3ZAHUA
o JUCHUILINHE «OnTHKa»

MeToauueckue yKa3aHus K JJa00paTOPHLIM padoTam, pa3MelieHbl B 3J1eKTPOHHOM
Bapuanre B cucrteme BlackBoard



AHHOTAIUA

Juctumnuna «OnTruka» OTHOCUTCS K 6a30BOM YacTH Mpo¢deCCHOHATBHOTO IIUKIIa
mucrmmiaH (b1.0.13.03).

OO0m1as Tpy10€MKOCTb OCBOSHUS TUCITUTIIIMHBI COCTABIISIET 7 3a4€THBIX CIUHMIL, 252
gaca. Y4YeOHBIM IUTAaHOM TMPEAYCMOTPEHBI JEKIHMOHHBIE 3aHATHS (36 Yacos),
npakTudeckue 3auatus (36 yacoB), mabopatopHbie padboThl (72 4aca), caMOCTOsITEIbHAS
pabota (54 yaca), moaroToBKa K sk3ameHy (54 yac.). JlucumiuinHa peaau3yercs Ha 2
Kypce B 4 cemecTpe.

W3yuenue NaHHOW IUCHUIUIMHBI Oa3upyeTcss Ha CHEAYIONMX JAUCIMUIUIMHAX:
«Mexanukay», «MoinekysipHas (uU3MKa W TEPMOJIMHAMHKay, «MaremaTH4yecKui
aHanu3», « BEeKTOpHBIN U TEH30pHBIN aHAIHU3Y, « DIEKTPOMATHETU3M.

OCHOBHBIE MOJIOKEHUSI AUCITUTUTMHBI TOJKHBI OBITh HCIIOJIB30BaHbI B TAJIbHEHUIIIEM
MIpU M3YYCHUM CIICAYIONUX nuciuiuinH: «KBanTOBas Teopus», «MeToabl KBAaHTOBOM
TEOpUH MO, «PU3KMKA KOHACHCUPOBAHHOTO COCTOSIHUS.

Kypc «OnTtuka» B Illkoie ectecTBeHHBIX Hayk JampHEBOCTOUHOrO PenepanbHOTO
YHUBEPCUTETA YNTACTCS HA MIIQAIINX Kypcax U SIBISIETCS MPOQPHIUPYIONIUM.

Hucrumnaa «OnTHKa» JIOTHYECKU U COIEPKATEIBHO CBSI3aHA C TAKUMHU KypCaMH,
KaK «MaTeMaTHUYECKUN aHalU3», «BEKTOPHBIM aHAIN3», «AHATUTUYECKAs TEOMETPHUS»,
«COTIPOTHUBJICHUS] MAaTEPUATIOBY, «IJIEKTPOHUKA, «TEOPETUUECKAS MEXaHUKAY, KBAHTO-
Basi MEXaHuKa» u ap. JucuumivHa HanpasieHa Ha GOpMHUPOBAHKE OOIIEKYJIBTYPHBIX U
MPO(eCCUOHATBHBIX KOMIIETSHITUH BBIMTYCKHUKA.

Pabouas mporpamMma y4eHON JUCITUTUIMHBI BKIIFOYAET B CeOS:

e pabouyro IpOrpaMMy JUCITUTUTHHBL

® MaTepuaibl JUIsl MPAKTHUYECKUX 3aHATUH (3a7aHus 1)1l TAOOPATOPHBIX 3aHSATUI);

® MaTepuaibl JUIsl OPraHU3aAIUU CAMOCTOSTEILHON paOOThI CTY/ICHTOB;

® KOHTPOJIbHO-U3MEPUTEIHHBIC MaTEPUATBI;

® CITHCOK JIUTEPATYyPHI;

VY nenbHbINA BEC 3aHATHI, IPOBOJAUMBIX B MHTEpAaKTUBHOU (popme coctasisaroT 100%

AYJUTOPHBIX 3aHaTui. Bee JICKIIMH BBIITOJIHCHBI B 3JICKTPOHHOM BHUAC U ITPCACTABIIAIOTCA



B ¢opmate PowerPoint B ayquTOopuM, OCHAILIEHHOW CHELUAIBHBIM MYJIbTHUMEIUHHBIM
000py/I0BaHUEM.

[IpakTHyeckue 3aHIATHUS MO ONTHKE OTHOCATCA K MHTEPAKTHUBHBIM (popmam oOyue-
HUS1, UMEIOT METOINYECKOE 0OECTIEUEHNE CAMOCTOSATENBHOM PabOThI B BUIE PYKOBOJICTBA
C Ha0OpOM HMHJIMBHIyaIbHBIX 33JaHUI IO TEMaM MOJYJIEH U COAEpKAIIUM PEKOMEHIa-
MY K PEIICHUIO TUIIOBBIX 33]1a4.

JIaGopatopHble pabOThl IPOBOASTCS B UHTEPAKTUBHOW (hOpME, UMEIOT METOANYE-
CKO€ 0OecrieueHrue caMoCTOSITENIbHOM paObOThI B BUI€ Y4€OHO-METOAUYECKUX MTOCOOUH K
1a00paToOpHBIM paboTaM, KOTOPbIE TPOBOISATCS B JIAOOPATOPUH, OCHALLICHHON HE00X 01U~
MBIM JJa0OpaTOpHBIM 000pyAoBaHueEM. MIMeeTcst MeToanueckoe odecrneueHrne Beex aa0o-
pPaTOpPHBIX PadoT.

Heap u3ydeHus TUCHUILUIMHBI — IPUOOPETEHNE CUCTEMATU3UPOBAHHBIX 3HAHUM T10
oOmeit pusnke, pazaeny «OnNTHKAY.

3agaum:

4. V3ydyeHne MaTeMaTH4eCKOro ammapara ONTHKH.

5. OcBO€HME OCHOBHBIX MOHSATUN U YPABHEHHM ONTUKH.

6. IIproOpereHue HaBBIKOB pPEILICHUs 3aa4 MO JUCIUIUINHE ONTHKA.

B pe3ynbrare u3ydeHUs JOAHHOW IUCUUIUIMHBI Y CTYJEHTOB (DOPMUPYIOTCS
cienyromme  oOmeKyIsTypHble/  oOmenpodeccruonanbubie/  mpodeccruoHambHbIe

KOMITETCHIIUU (DJIEMEHTH KOMITETEHIINN ).

HaunmenoBanmue Koa m nammMeHoBaHmne
KaTeropuu (rpynmnsbi) YHHMBepPCAJIbLHOI Pe3yabTaThl 00yueHUs1 10 TUCHUIIIMHAM
YHHBePCAJIbHBIX KOMIIETEHIIMH (MoayasiM), IpaKTHKAM
KOMIIeTeHIUii BBINNYCKHUKA
Cucremuoe u VK-1 Cnocoben
KPHTHYECKOE MBIIIUTEHHE OCYIECTRIATS MOHCK, VYK-1.1 Onpenensier poiab U 3HaYEHUE

uH(popManuu, HHPOpMaTH3AUU
oOmiecTBa, HH(OPMAIIMOHHBIX
TEXHOJIOTHil, HCIIOJIb3YET TEOPETUYECKUE
OCHOBBI HH(OPMALIMOHHBIX IPOLIECCOB
npeoOpa3zoBanus HHGOpMauu

KPUTUYECKHUI aHaIN3 U
CUHTE3 UH(pOpMaIH,
IIPUMEHSTH CUCTEMHBIN
MOJIXOJ AJIsl PeIIEHUS
IIOCTaBJIEHHBIX 3a4a4




Kon n HaumeHoBaHre HHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HanmeHoBaHue noka3aresns OLleHUBaHUS
(pe3ynpTaTa 00yUYeHHsI 10 JUCIUIUIMHE)

YK-1.1 Onpenenser ponb u
3HaueHue MHpopManuy,
uHpOpMaTU3aUuK 001IeCTBa,
MH()OPMAIMOHHBIX TEXHOJIOTHH,
UCIIOJIb3YET TEOPETUUECKUE OCHOBBI
MH()OPMAIIMOHHBIX TPOIIECCOB
npeoOpa3oBanus HHPOpPMAITHH

3HaeT: 3HaueHne HHPOpMaLuH, HH(POPMATU3ALIUU
o01mecTBa, HHPOPMAITMOHHBIX TEXHOJIOTHI, OCHOBHBIE
TIOHATHS M OTIPENICIICHUS] TEOPUHU HH(OpMAIHH

VYMeer: cucTeMaTu3upoBaTh HHPOPMALIUIO, IPUMEHSATh
METO/BI MpeoOpazoBaHus HH(POPMAIINH, 3AJI0KEHHBIC B
COBPEMEHHBIX MPOTrPAMMHBIX CPeJICTBAX

Brnaneer: HaBbIKaMH CO3/1aHUS, HAKOTICHHS K 00pabOTKH

nHpopmaruu

HaumenoBanue kareropuu
(rpymribl)
obmenpodecCHoOHATbHBIX
KOMIETEHIINI

Kox n HanmeHoBaHue
obmenpodeccuoHanbHON
KOMIICTCHIIHH
(pe3ysbTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXXCHUA KOMIICTCHIIMHN

Haquoe MBIINIJICHHUEC

OIlK-1

Crnioco0OeH npuMeHsTh
0a30BbIC 3HAHUS B 00J1aCTH
(U3HKO-MaTEMaTHICCKUX U
(unn) ecTecTBEHHBIX HAYK B
cdepe cBoeit
npodeccHOHATLHON
JeSATCIIEHOCTH

OIIK-1.1 Ucnons3yer B
PO EeCCUOHAIIBHON e TEIHHOCTH
OCHOBBI (PH3UKO-MATEeMaTUYECKUX U
(W1M) eCTeCTBEHHBIX HAYK

KO[[ 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HaumeHoBaH#e 1ToKa3aress OleHUBAHUS
(pe3ynbTata 00y4eHuUs MO TUCIUILINHE)

OIIK-1.1 Ucnons3yeT B
poheCCHOHATILHOM J1eATENbHOCTH
OCHOBBI (PH3UKO-MATEMAaTHIECKUAX

1 (WJIM) eCTeCTBEHHBIX HayK

3aKOHBI;

3HaeT GOpMyITUPOBKY (PYHIAMEHTAIBHBIX 3aKOHOB
MPUPOJBI K OCHOBHBIE (PU3NYECKUE U MATEMAaTHIYECKHE

YmMmeer IMPHUMCHAITH (1)I/I3I/I‘-I€CKI/I€ 1 MaTEMaTHYCCKHUEC
3aKOHBI JJII OITMCAHU Ha6J'IIOI[aCMBIX SIBJICHUM.

Brnazneer HaBbIkaMu puMeHEHUs (QyH1aMEHTaIbHbIX
3aKOHOB (DU3MKH U MAaTEMaTHUKH.




