MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCHUICKOM OEJIEPALTNU
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHNE
BBICIIET0 00pa30BaHUs
«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»

(ABDY)

UHCTUTYT HAYKOEMKHNX TEXHOJIOTM 1 ITEPEJTOBBIX MATEPHUAJIOB

COT'JTACOBAHO YTBEPXJIAIO
H.o. 3aM. tupekTopa 1o y4eOHOH 1
PykoBogurens OIT ITOUT Cuk

2-4/ Hedenes K.B.

" (mormcs) (DHO)

ZrgouEraagRsg IbHON pabote MHTIIM

Kpacmnkasg C.I.
(®H1O.)

B3anmoneiicTBre na3epHOro U3iyd4eHHus C BEIecTBOM. JlazepHas CIIEKTPOCKOIMS
Hanpagienue noaroroBku 03.03.02 ®u3uka
npoduis «LludpoBbie TexHONMOTHYN B hr3HKE)
®opma NOATOTOBKH OYHAS

Kypc 2 cemectp 4

nexknuu 36 yac.

MpaKTHYeCKre 3aHATHs 36 Jac.

JaboparopHbie paboTHI 724ac.

B TOM yucite ¢ ucrnons3oBanneM MAO nek.0/mp.0/1.pa6.18
B TOM YHCIIE B QJICKTPOHHOM (hopMe  JieK. [mip. /1.pab.
BCET0 4acoB ayJUTOPHOI Harpy3ku 144uqac.

B TOM 4uclie ¢ ucrnosnb3oBanneM MAO 18 yac.
camocrosiTerabHast paboTa S54yac.

B TOM YHCJIEe Ha MOJTOTOBKY K 9K3aMeHy 54 yac.
KypcoBas paboTa / KypcOBOM MPOEKT HE MPeyCMOTPEHBI.
3auer 4 cemectp

DK3aMeH 4 cemecTtp

Pabouas nmporpamMmMa o0CyXjIeHa Ha 3aCeaHUU JIeTIapTaMeHTa TEOPETHUECKON (U3UKKM U MHTEIUICKTYaJIbHBIX
TEXHOJIOTHH
MPOTOKOJI

Ne 0T« » 2021 1.

JupekTop nenaprameHta _npodeccop, 1.¢.-M.H. Hedenes K.B.
CocraBurenp (Jin): K.}.-M.H., noneHT, Makoruna E.W.

Bnamusoctox 2022



OOopoTHast cTOPpOHA THTYJILHOrO JaucTa PITJ|

|. Pabouasi mporpaMma nmepecMOTpeHAa Ha 3aceJaHHM Kadeapbl/1enapTaMeHTa:

[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)

V. PaGouas mporpaMma nepecMoTpeHa Ha 3aceJaHuU Kadeapbl/IenapTaMeHTa:

IIpoToxoi oT « » 20 1. Ne

3aBenyromuii kKadeapoi

(Tmoammck) (1.0. ®amwmims)



He.]'lb HN3Y4YCHUA OUCHUIIINHBI — HpI/IO6pCTCHI/IC CUCTCMATU3HUPOBAHHBIX 3HAHMUH T10

obmielt ¢pusuke, pazaeny «ONTHKaY.

3agaun:

1. HSY‘-ICHI/IG MATEMATHUYICCKOI'O allliapaTa OIITUKH.

2. OcBoeHHE OCHOBHBIX MOHSITHI U yPAaBHEHUH ONTHKH.

3. HpI/IO6pCTCHI/Ie HAaBBIKOB PCHICHUA 3aa4 I10 JUCHUIIJIMHC OIITHKA.

B pesynbrare u3ydeHHs JAHHOW JUCHUIUIMHBI Y CTYIEHTOB (DOPMUPYIOTCS

cienyromuye  OOmEeKyIbTypHbIe/

KOMITETCHITUHU (3JIEMEHTHI KOMITETCHITUH).

obmienpodeccuoHanbibie/  MPogecCHOHATbHBIE

HaumenoBanue Kon u HammeHnoBaHue
KaTeropum (rpynmnsi) YHHMBEPCAJIbHOMI Pe3yabTaThl 00yueHusi 10 AUCHHUILIMHAM
YHHBepPCaJIbHbIX KOMIIeTeHIIUH (MoaysiM), IpaKTHKaM
KOMIIeTeH Ui BBIITYCKHHKA

CucreMHOE 1
KPUTHYECKOE MBIIILUICHUE

VYK-1 Cnocoben
OCYLIECTBIIATD IIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(pOpMalHuy,
IPUMEHSTh CUCTEMHBIN
MOAXOJ AJISl PELEHUS
IIOCTaBJICHHBIX 33]1a4

VK-1.1 Onpenensier poiaps U 3HaYEHUE
uH(popManuu, THPopMaTHU3aALUU
obmecTBa, MHPOPMAITMOHHBIX
TEXHOJIOT U1, HCIIOJIb3YET TEOPETUYECKUE
OCHOBBI MH(OPMAIIMOHHBIX MPOIIECCOB
npeoOpa3zoBanus HH(OpMaLUU

KO)I 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HanmMeHnoBanme moka3zaressi OlleHUBaAHUS
(pe3ynbTata 00y4eHus MO TUCIUILINHE)

YK-1.1 Onpenenser ponb u

3Ha4YeHue MH(opMaIuy,

uH(popMaTu3aluu oOIIeCcTBa,
UH(POPMALIMOHHBIX TEXHOJIOTHH,
HCTIONIB3YET TEOPETUUECKHE OCHOBBI
MH(POPMALIMOHHBIX MPOLIECCOB
npeodpazoBanus HHGOPMaALUU

3HaeT: 3HaueHue UHGopMaluu, nHHOpMaTU3aLUN
oOmiecTBa, MH(GOPMAIIMOHHBIX TEXHOJOTHI, OCHOBHbIE
MOHSITHSL U ONIpEeieNICHUs] TEOPUH MHpOpMaLiu

YMeeT: cucreMaTu3upoBaTh HHYOpPMaINIO, TPUMEHSI T
METO/bI MpeoOpazoBaHus HH(POPMAIINH, 3aJI05KEHHBIC B
COBPEMEHHBIX IPOrPaMMHBIX CPEJCTBAX

uH(popMaLuu

Bnaneer: HaBbIKaMu CO3JaHus, HAKOIIJICHUA U O6pa6OTKI/I




HanmeHnoBanue kateropun Kon n HanmeHoBaHue
(rpynmel) obmenpogeccuoHaTbHON Kon u HanMeHoBaHME HHAMKATOpA
o0uienpogeccuoHanbHbIX KOMIIETEHIIUU JIOCTHKEHUS] KOMITIETEHIIUU
KOMTIETCHITHIA (pe3ynbTaT OCBOCHUS)
Hayunoe Mbinuienue OIIK-1
Cnoco0eH npuMeHsTh
0a30BbIe 3HaHUS B 00J1aCTH OIIK-1.1 Mcnons3yer B
(bu3UKO-MaTEMaTHUYECKUX U podecCuOHANBHOM e TeIbHOCTH
(W1K) ecTeCTBEHHBIX HAYK B OCHOBBI (PM3UKO-MATEeMaTUYCCKUX U
cdepe cBoeit (WIH) eCTeCTBEHHBIX HAYK
npodeccrnoHabHOM
JeSITeNIbHOCTH
Kox u HanMeHOBaHHE WHANKATOPA HaumeHoBaHue mmokasaress OleHUBaAHUS
JIOCTHKEHHS] KOMIIETEHIIUU (pe3ynbrata 00y4eHus M0 TUCIUILINHE)
3Haet GopMyIHPOBKY PyHIAMEHTAIBHBIX 3aKOHOB
OIIK-1.1 Ucnonb3yer B MIPUPOJIBI U OCHOBHBIE (PU3HUECKUE U MAaTEMaTHYECKHE
npodeccnoHaNbHON 1eATENbHOCTH 3aKOHBI;
OCHOBBI (PH3UKO-MATEMaTHICCKIX YMeeT mpuMeHATh GU3NICCKUE B MATEMATHICCKIEC
U (WJIM) €CTeCTBEHHBIX HaYK 3aKOHBI JIJIsl ONKMCaHUsl HAaOJII0JaeMbIX SIBICHUH.
Brnageer HaBbIKaMu IpUMEHEHUS (yHIaMEHTAIBHBIX
3aKOHOB (DM3MKHU U MaTEMaTHKHU.

st hopMupoBaHUS BBINMICYKA3aHHBIX KOMIETEHIIMM B paMKaxX IUCHUTLIIAHBI
«OnTHKa» TPUMEHSIOTCS CISAYIOIMINE METOAbl aKTUBHOTO/ MHTEPAKTUBHOTO OOYUYCHHUS:
® JICKIIUU, YUTAEMBIC B UHTEPAKTUBHOU QopMme;
® MpOOJIEMHBIE JICKIIUH;
® T[IPOBE/ICHHE NMPAKTHUECKUX 3aHATUI B BUJE CEMUHAPOB,
® pEIIeHHE 3a/a4 MO ONTUKE C TTOMOIIBI0 CEMAaHTUYECKUX CTPYKTYD;
e Ja0opaTopHbIE PaOOTHI IO ONTHKE.

I.CTPYKTYPA U COAEP KAHUE
TEOPETUYECKOM YACTHU KYPCA
(36 uac)
Pa3nesn Nel.OcHOBHBIE CBOIiCTBA 3JIEKTPOMArHUTHBIX BOJTH(94acoB)
Tema 1. OcHOBHBIE cBOlicTBa ynpyrux BoJiH (3 yaca). C ucnoan3oanuem MAQO -
IIpobaemuas gexkuus.
Pacnipoctpanenue ynpyrux BosiH. [IpomonpHbie U monepednbie BOTHBI ((DPOHT BOJIHEI,
BOJIHOBAsl MOBEPXHOCTh, IJIOCKHME U cdepuueckre BOHBI). J[JIMHA BOJHBI, TEPUO],
94acTOTa, CKOPOCTh BOJIH. Y paBHEHHE TUIOCKOU U chepruiecKoil BOIH. AMIUTHTY A, da3a,
HavanbHas (asza, pazoBas CKOPOCTh, BOJHOBOE YUCIIO, BOTHOBOM BekTOp. KoMriekcHas
dbopma 3amucu  ypaBHeHUs ~ BoJIHBL.BosHOBoe  ypaBHeHue.  JlucnepcuoHHOe
COOTHOIIIEHHE. JHeprust ynpyrux BoJyiH. [loTok sHepruu. II10THOCTH SHEpPruu, MOTOKa
sHepruu. Bektop YmoBa. IHTEHCUBHOCTH BOJIHBI.



Tema 2.1. OcHoBHble cBoiictBa OMB(3 uyaca). C ucnoab3oBannem MAQO -
IIpo0sieMHan JeKuus.

Cucrema ypaBHeHUM MakcBesia Jijisl 3JIEKTPOMarHUTHOTO TOJIsI B BeIleCTBEe (MUKPOCKO-
nuyeckas u ycpeaHennas popmynuposku). BektropEuH,D uB. Dnexkrpuyeckas u mar-
HUTHAas TpoHuIiaeMoctu. Toku cmenieHus.BonHoBoe ypaBHenue st OMB. ®azoBas
ckopocTh OMB. Ilokazarens npenomiienus. JlucnepcuonHoe cootnouienue ajist OMB B
onHopoaHoit cpeae. [1nmockas OMB. ITonepeunocts O9MB. Csizb Mex iy En HB mmockoi
OMB (cundaznoctsE u H).Ilonspuzamus SMB Dueprus OMB. [L1oTHOCTE SHEPTHH,
BekTop [loliHTHHTA.

Tema 2.2. OcHoBHble cBoiicTBa IMB(3uaca). C wucnoab3oBanuem MAQO -
IIpobsemMHas JeKuus.

Nmnynec OM nons. [aenenne OMB. Jlazepubiii TepMosia.M3myueHne OHIOINSL.
BonnHoBas 30Ha. ITHTEHCUBHOCTD U3iIyueHUs, J{uarpamma HarpaBieHHOCTH. M3nyuenue
TOYEYHOT0 3apsaa, J0OpoTHOCTh ocuusuiATopa. [lonarue o paznoxennu Pypre. ['pynna
BOJIH, BOJIHOBOM IakeT. [ pynnosas ckopocts. @opmyiia Panes. [loHsTie HOpMabHOU U
aHoManpHOM aucnepcuu. OTpakeHue M MPEIOMIIEHUE HJIEKTPOMArHUTHBIX BOJIH.
I'paanunsie ycnoBus mist OM noss. [loBenenme E m H Ha rpanune pasgena nByx
IVIEKTPUKOB.OTpaXkKeHNE U MPEJOMIIEHUE TIJIOCKOM BOJIHBI HA TPAHULE pa3ferna ABYX
IURIIEKTPUKOB (HOopManbHOE mnazeHue). KoadduuneHTsl oTpakeHus M MPOITyCKAHMS.
OnemenTsl (Goromerpuu. MuTeHcuBHOCT, DOMB, uHTEHCUBHOCTH cBeTa. (CBETOBOMU
nmoTok. CriekTpanbHas 4yBCTBUTENbHOCTh. Cmita cBera. Kangena. CBeTOBOWM NOTOK.
JIromeH. OcBeneHHOCTh. OCBEIMIEHHOCTh TOYEYHOIO0 HCTOYHUKA. CBETUMOCTD, IPKOCTb.
JlamGepTOBCKMI1 ICTOYHUK CBETA.

Paznen Ne2.Mutepdepennus n gudppakuus ceera(8 4acon)
Tema 1.UnTepdepenuusn cBera (3uaca). C ucnoan3zopanuem MAQO —Jlexkuus -
BU3yaJIN3aLUsl.
WNurepdepenuuss nByx BoiH. OnTtuyeckas pasHocTh xoxaa. llome wuHTepdepeHuuu.
Paccrosinue mexny MHTEp(PEpEeHIHOHHBIMU MMOJOCAMH, IIMPUHA UHTEPPEPEHIIMOHHON
nonockl. KorepentHocts. /[Ba moaxona BpemeHHass korepeHTHOCTh. Bpems m nnvHa
KOrepeHTHOCTHU. [IpocTpaHCcTBEHHAsh KOT€pEHTHOCTh. Pannyc u o0beM KOT€pEeHTHOCTH
WNurepdepeHust npu OTpaKEHUH OT TOHKMX IUIACTUHOK [lojoChl paBHOrO HakIIOHA.
[Tonock! paBHo# TonuuHbl. Konbia HetoTona MHoroyueBast uHTepdepeHuus.

Tema 2. Indppakuus cBera (3uaca). C ucnoan3zopanuem MAQO —Jlekuus -
BHU3YyaJIU3aLUA.

[Mpunnun T'roiirenca — @penens. Meron 3o Openens. dubpakuus Dpenens ot
MPOCTEUIINX PErPAA:0T KPYIJIOTO OTBEPCTHUS; OT KPYTIJIOTO IUCKA;0T MPSAMOJIMHENHOTO
kpas mnonymiockoctu.Crmpans  Koparoo. udpakuus @paynrodepa or memnu.
Hudpakuuonnas pemerka.l TaBHBIH MakCUMyM U e€ro mopsiok. Jlob6aBouHble
MHUHUMYMBI. Jlucriepcuss W paspeliaromias cuwia pelerkd. JIuHenHas U yrioas
mucnepcust.  Judpakiuss  peHTreHoBckux — Jydeid.  YcnoBue — Bynwda—bparra.
Pazpemaromast criia 00beKTHBA.



Tema 3. I'osorpagus (2uaca). C ucnoabzoBannem MAQO — Jlekuus, ¢
NpUMeHEeHUeM Keiic-TeXHOJOTuH.

[Mpunmun  romorpadupoBanusl onorpadpupoBanre miaockod  BOJHBILI onorpamMmsl
Openers.l'onorpaMmMa Kak 3JEMEHT HACATBHOW OINTHYECKOW CHUCTEMBL [ 0norpamMmebl
®ypne.Pazpemaromnias CIIOCOOHOCTD rojorpaguueckux cuctem.KauectBo
rojiorpadudecknx nzoopakennit. O0beMuas ronorpadus (meton Jlenucioka).llBeTHas
rojorpadus. [Ipumenenue rojgorpadun.

Paznen Ne3.Ilpubauxenne BOJTHOBOM ONTUKH (S5 4aCOB)
Tema 1. I'eomeTpuueckasi ontuka (5 yacon). C ucnoabzoBanuem MAO -
IIpobsemMHas JeKuus.
OcHoBHbIE 3aKO0HBI TeoMeTpuueckoil onTUKullpuHunn @epma. OCHOBHBIE MOJIOKEHUS
MaTeMaTUYECKOW TEOpUU ONTUYECKUX CHUCTEM: TOMOLIEHTPUYECKUE CHUCTEMBI,
CTUTMaTH3M, AaCTUTMAaTU3M; MPUHIIMI B3aUMHOCTU (OOpAaTHMOCTH CBETOBBIX JIy4eil).
[Ipenomnenue Ha cdepudeckoi moBepxHoctu. HyneBoit unBapuant A0Oe. Dokychl
chepuueckoii moBepxHocTH. Teopema Jlarpanxa—I enbmronbia. JInHeitHOE yBeTUYEHUE.
[lentpupoBanHasi ontudeckas cucrema. ONTUYECKOE M300paKEHHE, NEUCTBUTEIBHOE,
MHHMOe. MeanbHasi onTUYecKasl cUCTeMa, onTHUYecKasi ochb. KapuHalbHbIE TOYKU U
IJIOCKOCTU: (DOKaJIbHBIE TOYKA M (POKYC ONTUYECKON CHUCTEMBI; TJIaBHbBIC, Y3JIOBBIC
IJIOCKOCTA M TOYKU. DOKYCHBIE PACCTOSHUSI M ONTHYECKas cujia cucteMbl. DopMyibl
cuctemsl, ¢opmyna HeiotoHa, dbopmyna TtoHkoi nuH3bl. Hemoctatku (abeppaiivin)
ontuueckux cucreM. Cdepuueckas, xpomaruueckas alOeppaluu, JTUCTOPCUA
n300pakeHus, KoMma, acturMatu3Mm. Onruueckue mpuodbopsl: auadparmsl, T1Ia3,
MUKPOCKOIL, JIyTla, OTHYecKasi Tpyoa, MPOeKIIMOHHBIE YCTPOUCTBA.

Pa3nen Ne 4.B3aumopeiicTBue cBera ¢ BenecrBoM(8 yacoB)
Tema 1. Iloaspuzauus ceera (3 yaca). C ucnouabzosanuem MAO - IIpobdiaemuas
JICKIHA.
EctecTBeHHBII M moNsipu30BaHHBIA cBeT. IlmockocTh KoneOaHU W TUIOCKOCTh
nonsipuzanuu. Creneds nossipusanuu. 3akoH Mamtoca. Dopmynsl Openens (6e3
BbIBOZA). [lonsipuszanus npu oTpakeHUH U npeiomiieHnu. 3akoH bprocrepa.
[Tonsipuzanus npu JBOMHOM JyuyenpenoMiaeHuu. OJHOOCHBIE U IBYXOCHbBIE KPUCTAIUIBI.
OOBIKHOBEHHBI M HEOOBIKHOBEHHBIM JIy4. OnThdeckas och. [1aBHas MIOCKOCTb.
Huxpousm. MuTepdepeHIus moaspu30BaHHbIX Jyuel. DJUTMOTHYECKass M KpyroBas
nonsipu3anus. IlnacTuHKa MJIMHBI BOJIHBI, YETBEPTh BOJHBI, IOJBOJHBL.BpamieHue
IJIOCKOCTH MoJiipyu3anuu. EcTecTBeHHOE BpallleHue, MOCTOSIHHAS BpallleHusl. MarHuTHoe
BpalieHue IuIockocTu mnonsipu3anuu. Jddexr Dapanes. Bpamenne miockocTu
MOJISIpU3AIH TpU OTpakeHuu oT Maruetuka (3¢ dext Keppa)

Tema 2. Ilucnepcus cera (3 yaca).C ucnoab3opannem MAOQO - IIpo6aemuast
JIeKIMSl.



Hucnepcus cBeta (rpynmnoBasi CKOpOCTh).DJIEKTPOHHAsS Teopus qucnepcuu. ucnepcus
B Metaiuax. Jlucnepcuss peHtreHoBckux Jiyden. @dopmyna Jlopenu—Jlopenria.
Pedpakiust BemectBa. HopmanbhHas u aHoManbHas nucrepcusi. CpaBHEHHE C
JKCIIEPUMEHTOM.

Tema 3. Paccesinue cBera (2 yaca).C ucnoabzosanneM MAO - IIpodiemuast
JICKIHA.

ITornomenue ceeta. 3akoH byrepa. Paccesnue cseta. @opmyna Panes. MonekymnsipHoe
paccesHue cBeta. Kputuueckas onanecueHuus. PaccestHue Ha TOBEPXHOCTH KUIKOCTH.
PaccestHue B 4MCTOM BEIIECTBE.

Pa3nen NeS.KBantoBbIe cBoicTBa cBeTa(6 4acoB)
Tema 1. 3akonblI Tem10Boro usiaydenus (3 yaca). C ucnoan3zopanuem MAOQO -
IIpo0emMHan JeKkuus.
PaBHOBecHOE TemioBoe u3nydeHue. Paznuume Mex1y TEIUIOBBIM M JTFOMHUHECHEHTHBIM
u3nydenreM. 3akoH Kupxroda. OHepreruueckas CBETUMOCTb (SPKOCTh) Tea.
UcnyckarenbHas U norjiomareiibHas cnocooHocTu tena. [lonstue abcomtoTHO YepHOTO
Tena. PaBHOBeCHass IUIOTHOCTh JHEpPruM u3nydeHusa. CBiA3b C UCIYCKATEIbHOU
CHOCOOHOCTBIO  a0COJIIOTHO ~ yepHoro  Ttena.  3akoH  Credana-bonbimana.
TepmonnHaMyuuecKuil BBIBOA. 3aKOHBI BrHa: 3akoH cMmemenus Buna; kpurepuii Buna.
3akon  Poanes-Jlxunca.  KoHuenmusi ~ CTOSYMX ~ DJIEKTPOMArHUTHBIX — BOJIH.
VYasTpaduoneronas karactpoda. @opmyina [1nanka. ['unoresa [1nanka. [lonsaTue kBanTa
ceera.BoiBog 3akoHoB Credana—bonbiimana, Buna, Panes-/[xkunca u3 Qopmyiibr
[Inanka. OnTtudeckass nupoMerpus. PaguanuonHHas Temmneparypa. PaamanuoHHas
nupometpus. [{BeToBas temneparypa. SpkocTHas TemMneparypa.

Tema 2. ®oToHbl M UX cBoiicTBa (3 yaca).C ucnoabzoBanueM MAO - IIpobGiaemuas
JICKLIUSI.

TopMo3zHoe peHTreHoBckoe usnyuenne.@otoadexr. BoapramnepHas XapakTepruCTHKA.
3azepKMBaOIIas pPa3sHOCTh MOTEHHHANOB. 3akoHbl CroseroBa. KpacHas rpanuna
boToapdexra. Popmyna DitHmTetHa. BHyTpennuii potoaddekr. Idhdext Komnrona.
Nmnynec, sHeprust ¢oroHa. BeiHyxaeHHoe u3nmydeHne. ONTHYECKU KBAHTOBBIN
reHepaTtop. [I[puHIMN KeCTBHS TemMii-HEOHOBOTO JIa3epa.

I. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOMN YACTH KYPCA
IIpakTuueckue 3ansaTus (18 yacos)
3ansitue 1. BBenenne. Ilpupona cera (2 yaca)
2-3. Unurepdepennus cBera (4 yaca)
1. UuTtepdepenius MOHOXpOoMaTHUYECKUX BOJH. OnTHYECKas pa3HOCTh XOJa.

Ycnosusa
2. Pacuer unTepdepeHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB.



3. Unrepdepenuusa B TOHKUX IeHKax. [1oockl paBHOrO HaKJIOHA U paBHOU
tonmuHbl. Konbiia HetoToHa.

3ansarue 4-5. [Iudpaxkuus ceera (4 yaca)

Meton 30 @peHerns.

Hudpakius OpeHens Ha KPYTJIOM OTBEPCTHH.
Hudpakmus Opaynrodepa. Judpaxius cBeTa Ha 1ienu.
HudpaknuonHas peuietka. JudpakiinoHHbIN CIEKTP.
Kpurepnii paspemmmoctu Penest.

Pa3pemaromiast ciocOOHOCTh U IUCTIEPCHSI PEILIETKH.

Sk wbdE

3ansitue 6. OCHOBBI reOMeTpUYECKOil ONTUKH (2 yaca)
1. 3aKkoHBI FeOMETPUIECKON ONTHUKHU
2. AOCOIJIIOTHBIA U OTHOCUTEIBHBIN MOKA3aTEIH MPETOMIICHHUS.
3. SIBneHue MOJHOTO BHYTPEHHETO OTPAKCHHUS.
4. TlpoxoxkaeHue cBeTa 4epe3 npusmy.
3anstue 7. OCHOBBI reOMeTPUUYECKOI ONTUKH (2 yaca)
1. JIunzel. ®opmysia JUH3HI.
2. IlocTpoeHue W300paKkeHUS MPEAMETa MPU PA3TUIHBIX ITOJOKEHUSX €T0
OTHOCHUTEIHHO (POKyCa pacCEeUBAIOIIECH U COOMpPAIOIICH JINH3.
3. OnTuueckas cujia JIUH3HL

3ansaTue 8. [lonsipusanus ceera. B3aumoaeicreue cBeTa ¢ BeleCTBOM
(2 yaca)

EctecTBeHHBIN U NMOJAPU30BaHHBIN CBET.

3akoH Mamtoca.

JIBOWHOE JTydenpenoMIIEHHUE.

[Toctpoenue I'toirenca st OMHOOCHBIX KPUCTAJIIOB.
Bpaiienue miockocTH moJisipu3alium.

Jlucniepcus cBeTa. DIIEKTPOHHAS TEOPUS AUCTIEPCHUN.
®dopwmyna 3enbmeliepa (BBIBO).

HopmanbsHast u aHoMasibHast TUCTIEPCHS.

LNk~ wNE

3ansaTue 9. KBanToBasi npupoaa csera (2 yaca)
1. ®otoH. Macca, ummyisc HoToHa.
2. Dddext KomnTona.
3. 3akonsl BHenHero ¢hoTodddexra. YpaBHeHrne DUHIITEHHA.

JlabopaTopHblie padoTsl (54uaca)

1. JlaGoparopnas padota Ne 4.01 3akOHBI JIMH3 M ONITHYECKUX IPHOOPOB (4 Jaca)

2. JlaGopatopHas padota Ne 4.02 Jlucniepcus v pazpeniarorniasi CHoCOOHOCTb MTPU3MBI
(4 yaca)

3. JlaGopatopHas padota Ne 4.03 3akon Mastoca (4 yaca)



JlaGoparopHas padota Ne 4.04 ludpaxuus cBera Ha menu (4 yaca)

JlaGopartopnas pa6ota Ne 4.06 Konbiia HetoToHa (4 yaca)

JlabopaTtopHas padota Ne 4.07 OnpezenieHre nokazartes MpeIoMISHUs )KUIKOCTH

C moMoIsI0 pedpakromerpa (4 gaca)

7. JlabopaTtopnas pabota Ne 4.08 Jlazepusriit uatepdepometp (4 yaca)

8. Jlabopatopuass pabora Ne 4.09 OmpeneneHre KOHIICHTPAIIMA pPAaCTBOPOB
KOJIOPUMETPUUECKUM METOI0M (4 yaca)

9. Jlabopatopnas pabota Ne 4.10 M3yuenue cBeTohuabTpoB (4 daca)

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

11.JIaGoparopHas padota Ne 4.X OrmpezenieHue MokazaTessl MPeJOMIICHUs CTEeKIa
IIpU TTIOMOIIIM MUKpOCKoTIIa (4 Jaca)

12.J1aGoparopnas padota Ne 4.13 OnpezneneHrue KOHIIEHTPAIMK caxapa B pacTBopax
C TIOMOIIIBIO TToJIsIpuMeTpa (4 yaca)

13.JIaGoparopHast pa6ora Ne 4.05 Omnpenenenue (HOKYCHOTO PaCCTOSHUS 30HHOM
TIacTUHKY (4 yaca)

14.JTaGoparopnas pabota Ne 5.03 M3yueHue criekTpa aroMa BOJ0poia U Onpe/ieicHIe
noctosiHHoM Punbepra (4 yaca)

15.JIab6opatopnas padota Ne 5.08 Onpenenenue noctostHHoi [lnanka npu momouiu
dbotorddexra (4 yaca).

16.JIaboparopHass pabota Ne 4.12M3ydeHune 3akoHOB BHemHEero (orodddexra
(4 gaca)

17.JTaboparopnas padota Ne 4.09 Onpenencarie  KOHIEHTpAIlMd  OKPAIICHHBIX
pacTBOPOB U3 CIEKTPOB MOIJIONICHUS cBeTa (4 yaca).

18.3aueTHoe 3anaTue. KomiokBuywm (4 qaca).

o b

I11. YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHON
PABOTBI OBYYAIOLIIUXCA

Bonbiioe 3HaueHue B mpolecce 00ydyeHUs UMEET CaMOCTOsITeNbHas paborta
CTYJEHTOB, Ha KOTOPYIO OTBOJMUTCSl 3HAuUMUTEIbHAs 4acThb 4YacOB y4eOHOIO IUIaHa.
CaMocTosTenbHast paboTa CTyA€HTOB COIPOBOXKIAETCS METOIUYECKUM PYKOBOACTBOM
CO CTOPOHBI IPEIOIaBATENS U BKIIOYAET

e paboTy c auTEepaTypod JUIsi TOATOTOBKH TPEIBAPSIONIETO JIEKIIUIO
KOHCITIEKTa TI0 BOTIPOCaM, BBIJJAHHBIM TPEIOIaBaTeleM,

e paboTy C KOHCIIEKTaMU JIEKUMI U JTUTEPaTypoH,

® TIOJrOTOBKY K 3aHSTHUSM,

® TIOJrOTOBKY K KOHTPOJIbHBIM paboTaMm.

OcHOBHBIMHU (pOpMaMU KOHTPOJISI 3HAHUN CTYACHTOB SIBIISIOTCA:

® TECTOBBIC 3a/IaHUA,

e cobecenoBaHUS BO BpeMs BBINIOJHEHHS M 3aIIMTHI OTYETOB IO Jlabopa-
TOPHBIM paboTam,

® KOHTpPOJIbHBIE PAOOTHI,

® CEMECTpPOBBIC PK3aMEHBI WU 3a4ETHI.



I\V. KOHTPOJIb JIOCTWMXXEHNS LIEJIEM KYPCA

Ne Konrponupyembie moynu/ OneHouHbIE CpPENICTBA -
I/ | pas3aeibl / TEMbI TACIUTLTAHBI Kopbr u aTarmns HalMCHOBAHHE
(hopMupoBaHHUs TEKYIIIHA MIPOMEXKYTOYHAS
KOMITCTCHITHI KOHTPOJIb aTTecTaIus
1 | Pazgem Nel. OIIK- 3HaHue, VO-1 I1P-1
OCHOBHBIE CBOUCTBA 1.1; yMeHHe YO-2
3JIEKTPOMAarHUTHBIX BOJIH VK-1.1
Tema 1. OcHOBHBIE
CBOMCTBA yIIPYTUX BOJIH
2 | Tema 2. OCHOBHBIE CBOMCTBA OIIK- 3Hanue, YO-1 I1P-2
OMB 1.1; yMEHHE YO-2 I1P-7
YK-1.1
3 | Pazgen Ne2 Untepdepennus u | OIIK- | 3nanwue, YO-1 [1P-7
nudpakius cBeTa 1.1; yMEHUue YO-2
Tewma 1. Unrepdepennuus ceera | YK-1.1
4 | Tema 2. dudpakius cBeTa OIIK- | 3nanue, YO-1 I1P-7
1.1, yMEHHUE YO-2
YK-1.1
5 | Tema 3. I'onorpadus OIIK- | 3nanue, YO-1 I1P-2
1.1; yMEHHE YO-2
YK-1.1
6 Pasznem Ne3. OIIK- 3HaHwue, VO-1 I1P-2
[Tpubnmxenne BOIHOBOI 1.1; yMEHHE YO-2
ONTUKH YK-1.1
Tema 1. I'eomeTpuueckas
OTITHKA
7 | Paznen Ne4 BzanmopelicTBre OIIK- 3HaHue, VO-1 I1P-7
CBETa C BEILIECTBOM 1.1; yMEHUue YO-2
Tema 1. ITonspuzanus ceera YK-1.1
8 | Tema Ne2. Jlucniepcust cBeta OIIK- | 3naHwue, YO-1 I1P-7
1.1, yMEHue YO-2
YK-1.1
9 | Tema 3. PaccesHue cBera OIIK- 3HaHue, YO-1 I1P-2
1.1, yMEHUE YO-2
YK-1.1
10 | Pa3gen Ne5. OIIK- | 3uanue, VO-1 I1P-1
KBanToBbie cBOMiCTBa CBETA 1.1; yMEHUue YO-2 I1P-7
Tema 1. 3aKoHBI TEMITIOBOTO VK-1.1
W3ITyYeHUs
11 | Tema 2. ®OTOHBI K HIX OIIK- | 3nanwue, YO-1 I1P-2
CBOICTBa 1.1, yMEHHE YO-2
YK-1.1
HToroBslii KOHTPOJIb OIIK- | 3nanue YO-4
1.1; YMeHne
YK-1.1




|

4.

1.

V. CIIUCOK YYEBHOM JIUTEPATYPbI H THOOPMAIIMOHHOE
OBECIIEYEHME JJUCIIUITJINHbI

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)

Hponos UN.E. BonHosie mporecchl. OCHOBHBIE 3aKOHBI: y4eOHOE mocoOue Juis
¢usnueckux crnenuanbHoctedt By3oB. M.: BUHOM. JlaGopatopust 3HaHu#, u3a. 7-e.
2015. — 263c.7-¢ 3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797587 &theme=FEFU

CagenbeB U.B. Kypc o6uieit ¢pusuku. B 5-u t1. Tom 4. Bonnsl. Ontuka. Yu. nocodue.
WU3n.  Jlams, 5-e wm3g. - 2011r.  256¢.  ISBN: 978-5-8114-1210-5
http://e.lanbook.com/books/element.php?pll i1d=707

Jlanacoepr I'.C. Ontuka Yu. nocodue. U3a. ®usmarnut. 6-¢ uzn. CrepeoTun. -
2010r. — 848c. http://e.lanbook.com/books/element.php?pll id=2238

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

AnemkeBuY B.A.Kypc oO1ei bu3uKy. Onruka. Y4eOHuUK.
N3narenscTBO: DU3MATIINT., 2011r. 320c. ISBN:978-5-9221-1245-
1http://e.lanbook.com/books/element.php?pll id=2098

6. ®pum C.O., TumopeBa A.B. Kypc o6mieit ¢puzuku: Yuebnuk. B 3-x 1. T.3. On-
tuka. AtomHas ¢pusuka. - CII6.: Jlans, 2009.- 656 c.

7. T'nurenkas T.H. MccnenoBanue 3akoHOB BHelTHEro ¢poTodddexra(YuedHO-MeTO-
JTUYECKOE IMTOCOOUE IS CTYACHTOB (DU3UYECKUX CIICIIMAIBHOCTEH YHUBEPCUTETOB)
YuebHo-meToanueckoe mocodue K caMoCTOsITeNIbHOM pabore. — BmaauBocTok:
n3a-Bo JlanmpHeBocT. yH-Ta, 2010 1. — 11 c.

JlonosiHUTEIBLHAS JIUTEpaTypa
(onexmponnwvie u neuammvie uz0anus)

®etinman P., Jleitton P., Canac M. — deitHMaHOBCKHE JIeKITUHU 110 Gu3uke. — M.

Mup, 2004. — Bpim. 1-9.

2.

Banmumes M.I'"., IToB3uep A.A. Kypc o6meit pusuku: yueoHoe nmocodue. CIIO.:

N3 n-Bo «JIauwy», 2009. 576¢.

3. Hetmad A.A., SABopckuit .M. Kypc ¢uzuku. — M.: Beicias mkoina, 2002.

4, Cena JI.A. Enununibl pu3nueckux BeIWYUH U UX pa3zMepHocTH. - M.: Hayxka,
1977.

5. DU3NYECKUN SHIMKIONEANYECKUH cltoBaphb. - M.: CoB. sHumkIoneaus, 1983.

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


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

1. Hponor U.E. 3anauu no obmeit pusnke : YueOHOoe mocoOue /it By30B -/-¢€
u3., ctepeoT.: Mocka: bunom, 2007. - 431 c.

Ilepevyens pecypcoB HHPOPMANUOHHO-TEJICKOMMYHUKANMOHHOU CeTH
«AHTepHET»

CTyneHThI MOTYT TIOJYYUTh TOCTYII K AJIEKTPOHHBIM 00pa30BaTEeIbHBIM pecypcaM depes
caiitr JIB®Y (moctym ¢ caiita HayuyHoit OubOmmorexku JIB®Y) URL:
http://www.dvfu.ru/web/library/rus_res
1.  Enmunoe okHO JocTyna K obpasoBarenbHbiM pecypcamURL: http://window.edu.ru
2. DNEeKTPOHHO-OMOIMOTEUHAs cuctema  HM3narenbctBa "Jlanp" URL:
http://e.lanbook.com
a Takke B CBOOOHOM JocTyre B MIHTepHET:
3. Studentlibrary [Dnekrponnas 6ubnnoreka yueonoi PDF-nureparypsl u yueOHu-
KOB TUTSt BY30B. (OGecrutaTHbie MOJTHOTEKCTOBBIE YYEOHUKH | URL:
http://www.studentlibrary.ru/cgi-bin/mb4
4.  BuptyansHble JabopatopHbie 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 YKA3AHUSA ITIO OCBOEHUIO JUCHUIIJINHBI

HeoTbemnemoii yacTbto AUCHUIUIMHBI «DHU3uKa» ABIsETCA Ja00OPATOPHBIN MPAKTUKYM.
JlabGopaTopHbIii MpPaKTUKyM HA4YMHAETCS C BBOJHOTO 3aHATHS, HA KOTOPOM
npernojaBaTeslb MPOBOAUT TOAPOOHBIH HHCTPYKTaX IO TMpaBHJIAM  TEXHUKH
6e3omacHocTH TIpu paboTe B JMaHHOM Jaboparopun. K BEIMOMHEHHIO JTaOOPATOPHBIX
paboT IOMyCKalOTCsl TOJIBKO TE€ CTYAECHTHI, KOTOPbIE YCBOMJIM TPEOOBAaHUS MO TEXHUKE
0€30MacHOCTH.
Brinonnenne 1abopaTopHbIX padOT COCTOUT U3 CIEAYIOMINX ITAIOB:

1) u3ydyeHue TeOpETUYECKOro MaTepraia U METOAUKH BBINOJHEHUs JIabopaTOpHOU pa-

OOTBI [0 METOAUYECKOMY MTOCOOMIO M pEKOMEHIYEMOM TUTepaType K JaHHOH padore;

2) U3ydYeHHE FKCICPUMEHTAIBHON YCTAHOBKHU, PEXKMMOB €€ paboTHI;

3) moJtydeHus y MpernoaaBaTelis JOMyCcKa K BBITIOJTHCHHIO JJAOOPaTOPHOU pabOTHI;

4) BBITIOJIHEHUE SKCIICPUMEHTA,

5) 00paboTKM PKCIIEPUMEHTATBHBIX JAHHBIX, PACUET IMOTPEITHOCTEH;

6) odopmieHHE TMCBMEHHOTO OTYETa M Cada ero Ha MPOBEPKY MPETOIaBaTeINo;

7) OTBEThI HAa KOHTPOJIbHBIC BOTIPOCHI 110 TAHHOH JIaOOpaTopHOU padoTe.

OTtuyeT mo 1abopaTopHOM paboTe JOKEH BKIIOYATH CIACAYIOIINE PA3/ICTIbI:

1) Ha3BaHue 1abopaTopHOU pabOTHI, €€ HOMED;

2) uenb paboThI;

3) mepeveHb UCTIOIB3YEMbIX TPUOOPOB, MPUHATICKHOCTENH U 000PYI0BAHUS;
4) npUHIMNHAATIbHAS CXeMa YCTaHOBKH;


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/

5) pacueTHbIe POPMYIIBI, XapaKTEPUCTHKHU HCIIOIH3yEMBIX TPHOOPOB;
6) TabIUIIBI C pe3yIbTaTaMu U3MEPEHHUI;

7) rpadudecKkoe MpeICTaBICHUE PE3yIbTAaTOB;

8) pacueTsl MOTPEITHOCTEH N3MEPEHUS;

9) oKOHYATENbHBIN PE3yJIbTAT C YYETOM MOTPEITHOCTEH U3MEPEHHSI;
10) BBIBOJIBI IO paboTe.

VIl. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM U
MMPOI'PAMMHOI'O OBECIIEYEHUA

[Ipu ocymiecTBiIeHnN 00pa30BaTEIHLHOTO MpPOIEcca CTyACHTaMU U MPO(eccopCKo-
MPENO/IaBATEIbCKUM COCTAaBOM HCIOJIB3YETCS CIEAYIONIEE MPOrPaMMHOE 00ECTICUCHHE:
MicrosoftOffice (Excel, PowerPoint, Word m T1. 1), OpenOffice, mporpamMmmuoe
obecrnieueHue AMEKTPOHHOTO pecypca caiita JIBDOY, sxitouas O6C [[BOY.

[Ipu ocymiecTBieHHH 00pa30BaTENBHOIO MPOLIECCa CTYACHTAMH U TPO(eECCOPCKO-
MPENOJIaBaTeIbCKUM ~ COCTAaBOM  HCIOJNB3YIOTCA — ClEAyIolUe  HHPOPMALHUOHHO
cupaBounble cuctembl: OBbC [IB®Y, Oubmumorexku, pecypcsl U MOPTaibl IO
€CTECTBO3HAHUIO.

Vill. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHbI

JlaGopatopHble pabOThl BBIIOJHSIOTCS HAa COBPEMEHHOM OO0OpY/IOBaHUH B
CHELMATM3UPOBAHHBIX Ja00paTOPUsX: JJabopaTOpHbIE PAOOTHI IO ONTUKE BHIIOJIHSIIOTCS
B 1abopatopuu Ne L.530.

Mmorue nmabopatopHbie pabOThl KOMIBIOTEPU3UPOBAHBI, IOMUMO 3TOTO, B KaXKIIOM
nabopaTopuu Kapeapbl UMEIOTCS KOMIBIOTEPHI C BEIXOJOM B MIHTEpHET.

Jlexiuu WMCEMHHAPCKHUE 3aHITHS TPOBOJIATCS B ayAUTOPUAX, OOOPYIOBAHHBIX
KOMIIBIOTEPHBIM TIPOEKTOPOM H € BbIXxoa0M B MHTepHeT, B kopmycax L u D.



YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA
o AucuMIvInHe «OnTuKa»

I[Lian-rpaduk BoINOJIHEHHS CAMOCTOSTEIbHON Pa00THI N0 JUCUUILJIMHE:

Bun
JlaTta/cpoxn N HopMmbl Bpemenu
Ne CaMOCTOSITEJIbHOM dopMa KOHTPOJIS
BBINOJTHEHHSA HA BbINOJIHEHHE
padoThI
1 2 Hexensa IToaroroBka x Pabora Ha cemuHapCcKux
CEMHHAapCKUM 3aHATHUAX, 3alUTa
3aHATHUAM, PELICHUE TEOpHH K j1a0.pad., oTyer
WHJIUBUYy aJTbHBIX 10 J1a0.pad., KOHCIEKT MO
3ajau. IUIaHY-BOIIPOCHUKY
[ToxroroBka k 3 yaca
BBINOJIHEHUIO
nabopaTopHOI
paloThI, MOATOTOBKA
KOHCIEKTa IO IUIaHy-
BOIPOCHUKY.
2 4 genens IToaroroBka x Pabota Ha cemuHapckux
CEeMHUHApPCKUM 3aHATHUAX, 3alUTa
3aHATUSM, PELLIEHUE TEOopuHu K j1a0.pald., oTueT
WH/IMBUyaIbHbIX 1o j1a0.pab., KOHCIEKT 10
3amad. [loaroroBka k| 1maHy-BOIPOCHUKY 3 waca
BBINOJIHEHUIO
nabopaTopHOI
paloThI, MOATOTOBKA
KOHCIEKTa 110 IUIaHy-
BOIPOCHUKY
3 6 Henens [ToaroroBka k Pabota Ha ceMHHapcKux
CEeMHUHApPCKUM 3aHATHUAX, 3alUTa
3aHSATUSM, pELIeHUE TEOpuH K j1a0.pald., oTueT
WH/IMBUyaTbHBIX 1o 1a0.pab., KOHCIEKT 10
3amad. IloaroroBka k| 1miaHy-BOIPOCHUKY 3 yaca
BBINOJIHEHUIO
nabopaTtopHoOi
paloThI, MOJATOTOBKA
KOHCIIEKTa 110 IUIaHy-
BOIPOCHUKY
4 8 Henens [ToaroroBka k Paborta Ha ceMHHapcKux
CEeMHUHApPCKUM 3aHATHUAX, 3alUTa
3aHSATUSM, PELIeHUE TeopuHu K j1a0.pald., oTueT
VHJIMBUIyATbHBIX o 11a6.pab., KOHCTIEKT 10
3aga4. [lonrotoBka Kk | MJIaHy-BOIPOCHUKY 3 yaca
BBITOJIHEHUIO
nabopaTtopHoit
paboThI, MOJATOTOBKA
KOHCIIEKTa 10 TUIaHy-
BOIPOCHUKY




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 3 yaca
BBITIOJTHEHUTO
nabopaTopHOU
paboThI, TOITOTOBKA
KOHCIIEKTa 10 IUIaHy-
BOIIPOCHUKY
12 wenens ITonroroBka k Pabota Ha cemuHapcKux
CEMUHAPCKUM 3aHSTHSIX, 3aIIUTa TCOPHUH
3aHATUSM, PELICHUE K 7120.pab., oTyeT 1no
WHIBUIYTBHBIX 1a0.pab., KOHCIIEKT I10
3anad. [loaroroBka Kk | miaHy-BOIPOCHUKY 3 yaca
BBITIOJTHEHUTO
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. [loaroroBka Kk | miIaHy-BOIPOCHUKY 3 yaca
BEITIOJTHEHUTO
nabopaTopHOU
paboThI, TOITOTOBKA
KOHCIIEKTa 110 TUIaHy-
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. [loaroroBka Kk | MiIaHy-BOMPOCHUKY 3 yaca
BEITIOJTHEHUTO
nabopaTopHOH
paboThI, MOJTOTOBKA
KOHCIIEKTa 10 TUTaHy-
BOIIPOCHUKY
18 nenens IToaroroBka k Pabora Ha ceMHHapcKux
CEMHHApPCKUM 3aHSTHSIX, 3aIIUTa TEOPHH
3aHSATUSM, pELIeHUE K 71a0.pab., oTYeT 1o
VHJIMBUIyATbHBIX na6.pab., KOHCTIEKT 1O
3amad. [ToaroroBka k | maHy-BOIPOCHUKY 3 yaca
BBITIOJTHEHUTO
nabopaTtopHoit

paboThI, MOJATOTOBKA
KOHCIIEKTa 110 TUIaHy-
BOIIPOCHUKY




XapakTepuCTHKA 3aJJaHUI 1JI1 CAMOCTOSITEJIbHON Pa00ThI CTYIEHTOB U
MeTOAUYECKHE PEKOMEH/IAIUN 110 UX BHINIOJIHECHUIO
10 AucHUILIuHEe «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 i CBO-
00THOTO AJIEKTPOMArHUTHOTO MOJIsl. BBIBOA ypaBHEHHUS IJIOCKOM 3JIEKTPOMArHuT-
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).

Ananus gpopmyn Openens no aMmuTyaaM. SIBieHue NOTHON NOISPU3ALMM 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.

WNurepdepennus cera. Y ciaoBUs BO3HUKHOBEHUS! UHTEPPEPEHIIMOHHON KAPTUHBI
OT JIBYX 3JIEKTPOMATHUTHBIX BOJIH. CTpyKTypa MHTEPPEPEHIIMOHHOTO MO OT
JIBYX TOUYEUYHBIX KOTE€PEHTHBIX UCTOYHUKOB.

Bunumocts nHTEp()EPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh MHTEP(PEPEHIIMOHHOMN
KapTUHBI OT PACCTOSIHUS MEXAY UICTOYHUKAMH U TIOJIOKEHUS SKpaHa HaOII0JeHUS
(ombrT FOHra). 3aBUCUMOCTh MHTEPPEPEHIIMOHHON KaPTUHBI OT MPOTSKEHHOCTH
ncTo4YHuKa. [IpocTpaHCcTBEHHAs KOTEPEHTHOCTD U €€ XapaKTEPUCTUKH.
3aBUCUMOCTh UHTEP(HEPEHIIMOHHOW KapTUHBI OT CTENEHU KBA3UMOHOXPOMATHY-
HOCTHM UCTOYHHUKA CBETa. BpeMeHHass KOTepEHTHOCTh U €€ XapaKTEPUCTUKH.



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

o Jludpakuus ceta. [Ipunmun I'oiirenca-®Openens (BoiBoax). Meton 308 Openens
(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 dpaynrodepa Ha menu. BiusHue mmpuHbl mend Ha AUPPaKIHOH-
HYIO KapTUHY.

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

e Pacuer mudpakIMOHHON KapTHUHBI.

e BzaumopencTBue cBeTa ¢ BellecTBOM. HopmanpHas M aHOMaJIbHAs JUCIIEPCHS.
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 HEOJHOPOJIHYIO cpeny. PaccesHue 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 4Yepe3 aHU30TPOIIHbIE Cpebl. SBIECHUE ABOMHOTO JTyderpe-
nomieHue. OCHOBBI KpUCTAIIOONTUKU. CTPYKTypa IIIOCKON MOHOXPOMATHYECKOMN
BOJIHBI B aHU30TPOITHOM Cpexe.

e Teopus nBoiiHoro nydenpenomieHus (3akon Openens, BbiBoA). [IpaBuiia pacuera
MOJIOKEHUS M HampapjieHUus (poHTa BOJIHBI HA OCHOBE MpuHIMIA [toiirenca s
AHU30TPOITHOM CPELBI.

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

e PaBHOBecHOe TemioBoe u3nydeHue. 3akoH Kupxroda. AGCOIIOTHO YepHOE TEIO.
3aBUCUMOCTH UCITYCKATEIbHOU CIIOCOOHOCTH aOCOIIOTHO YEPHOTO TeJa OT JAJTUHBI
BoIHBI. 3akoH Ctedana-bonbiMana. 3akoH cMemenns Buna (peHomenomornye-
CKasi TepMOIMHAMUKA TEIJIOBOTO U3JIyUYEHUS).

e PaBHOBecHoe TeruioBoe uznyuenue. @opmyna Panes-Jxunca, «yiabTpaduoieTo-
Bast katactpoda». @opmyna uznydenus Ilnanka.

o KgsanToBbie cBoiicTBa cBeta. BHemHuii u BHyTpeHHHN (HOTOAD(PEKTH. 3aKOHBI
CroneroBa. Henpoctarkyu KiIacCMYECKOM TEOpUM U3IMyUYECHUS. YpaBHEHUE OilH-
mreiiHa s Gororddexra.

Iloozomoexa Kk nabopamophnwvim pabomam
[TogroroBka K Ja0OpaTOpHbIM paboTaM 3aKJIIOYaeTCs BO BHUMATEIbHOM
NPOYTEHUU METOJIUYCCKUX YKa3aHWW TI0 BBITTOJIHCHHIO JIa0OpaTOpPHOW pPalOOTHI,



KPaTKOI'O U3JIOXKEHUs €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOrO JIMCTAa U IOATOTOBKE K
co0ece10BaHuIo C MPEeNnoJaBaTesIeM 0 KOHTPOJIbHBIM BonipocaM. B Tom ciiyudae, eciiu
CTYIEHT He ycmnen oOpadoTaTh IKCIEpPUMEHTAJbHBIE JJaHHBIE Ha JabOpaTOPHOM
3aHATHH, OH JOJDKEH 3aKOHYMTBH PACUEThl JOMAa M HA CIEAYIOLIEM 3aHSATUU CIATh
0 OpMIICHHBIH OTYET Ha MPOBEPKY.

Bonpocel k JadopaTtopHbIM padoTaM MO ONTHKE NPHUBEIEHbBI B METOIMYECKUX
YKa3aHUSAX K KaK10i JJadopaTopHoi padore.

Pewenue 0omamnux KOHMPOJILHLIX 3A0a4

JIist caMOTIPOBEPKH TOTOBHOCTH CTYICHTA K BBIMOJIHCHHIO KOHTPOJIBHOM paboThl,
IpeIaraeTcsl PeMTh TPEHUPOBOYHBIEC 3a/a4M, Pa3MEIICHHBIE B 3JCKTPOHHOM Kypce
Blackboard, ¢ ykazanusimu u oTBeTam.

KoHTpoJIbHBIC 3a/1a4H BBITOIHSIOTCS TUCHBMEHHO.

Memoouueckue peKomeHOayuu K 6bINOJHEHUI0 KOHMPOIbHOU 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'eomempuueckan onmuxa. [lonapuszayus 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 no pasgeay 4 «Onruka»
(Unmepgepenyus u ougppaxuus ceéema)

NunuBunyanbable 3amadu (4 MT.) MOAOUPAIOTCS U3 METOIUYECKOTO TMOCOOus
[9].TTepen  BbINOJIHEHHWEM  KOHTPOJBHOH  pabOTBI  PEKOMEHAYETCS  MPOYHMTATh
METOJMYECKUE YKa3aHUsI, UMEIOIINECS B TOCOOMH B HAYaJIe 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 CAMOCTOSATENIBHO U BKIIIOYAET B ce0sl u3yueHue Gu3n4ecKoi CyTUHCCIIEAYEeMOTro
SBJICHUS Y TPUHIUIHAIBHON CXEMBbl SKCIIEPUMEHTAIBHOW YCTaHOBKHU. [[7s1 3TOTO B
HayvaJie KaX10r0 METOAMYECKOTO YKa3aHHUsI UMEETCSl KPaTKH TEOPETUUECKHI MaTepual.
JIOTIOJTHUTENBHBIN  MaTepual MOXXHO TIOJMYYUTh, H3y4yas Y4YeOHYI0 U HAYUYHYIO
JUTEpaTypy, CHUCOK KOTOPOM MPHUBOIUTCS B KAXKIBIX METOAUYECKUX YKA3aHUSAX.
[TocrmensydyeHnss TEOPETHUECKOTO MaTepualia CTYACHT [OJDKEH 3HaThb OTBETHI Ha
KOHTPOJIbHBIE BONPOCHL. B TeTpanu i n1abopaTopHOTO MpakTUKyMa (padoyast TeTpaib)
JOJOKHBI OBITh MOJTOTOBJIEHBI pacyeTHBIE(OPMYJIbI, TAOIUIIBI IS 3alIMCH U3MEPEHHBIX
3HAYEHUH, BbIUEPUEHAIEKTPUUECKasl MPUHIMIMAIBHAS CXeMa SKCIIEPUMEHTaIbHOU
YCTaHOBKHU.

JlomariiHsst KOHTpoJIbHas paboTa

KonTtponbsHas paboTa BBIIOJHIETCS B 3JIeKTpOoHHOM Kypce Blackboard.

Ha BbInosIHEHHE KOHTPOJIBHOM paOOThI JAETCSl HEAEIS.

VYcnoBue 3agaun epenuchiBA€TCS MOJHOCTHIO 0€3 COKpAILCHUM.

Kpatko 3anucheIBaroTCs JTaHHBIC 33/1a91 B TEX €IMHAIIAX, KOTOPHIC YKa3aHbI B YCIIO-

BHUU U TIPOU3BOAUTCS MEPEBOJ] pazMepHOCcTH BennunH B CU 1 yka3bsIBaroTCs BEIH-

YUHBI, KOTOPBHIE HY>KHO OTNPEICIHTD.

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 SIBICHUS U 3aKOHBI, KOTOPBIE UCTIONIB3YIOTCS JJI pPellie-
HUS C 3alMACHI0 COOTBETCTBYIOMUX (OPMYII.

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

9. BriBog opMyn M pemIeHne 3a1ad ClIeayeT COMPOBOXAATh KPATKUMHU, HO HUCUEP-
IIBIBAIOIIMMU TTOSICHEHUSIMH.

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

11.TTocne MpoOBEPKHU Pa3MEPHOCTHU MOTYUEHHBIX (DOPMYJIT TPOBOUTCS YUCICHHOE pe-
IIEHHE 3a/1a4M (BBIYUCIICHHUS).

12.Tlocne BbIUMCIEHN HEOOXOAMMO 3aITUCaTh OTBET.

W

o



®OHJA ONEHOYHbLIX CPEJICTB
o JUCHUILINHE «OnTHKa»
IHacnopTt ¢oHIa O1LIEHOYHBIX CPEICTB MO AUCHUILINHE «ONTHKA)

Koa u ¢popmyaupoBka Jrtanbl GOPMUPOBAHUA KOMIETEHMH
KOMIIETEeHIIUH

OIIK-1.1,

Croco0GeH MpUMEHSTH [IpuHIMIBI peanu3auy NPorpaMmM 3IEKTUBHBIX KypCOB

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

(U3UKO-MaTEMATHYECKUX H

() CCTCCTBCHHBIX HAYK B - Ocy11ecTBIATh TEMAaTUYECKOE IJIAHUPOBAHUE;

cepe caocit . - PazpabatbiBaTh OpMBI OpraHu3auy 3aHATHIA;

Hpoq)eCCHOHaJTBHOH Ymeer - [TogOupath o1eHOYHBIE CPECTBA TSl OLIEHKH PE3YyJib-

ACATCILHOCTH, TaTMBHOCTH OCBOCHHSI YUAIIIUMUCS COAEPIKAHUS K-
TUBHOTO Kypca
HaBbikamu peanu3zanuu y4eOHbIX IpOrpaMM 0a30BbIX U

Brnageer | 9JeKTUBHBIX KypCcOB B 00pPa30BaTEIbHBIX YUPEIKICHHUIX

oO1ero oopasoBaHus

YK-1.1, 3 Teopernueckne OCHOBaHUS ONTHKH, OCHOBHBIE (hH3HUe-

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

HEOPMAIHOHHBIX Bnaneer | TouyHbIMU M TPUOIMKEHHBIMUA METOIAMHU ONITHKH.

IIPOLIECCOB

npeoOpazoBaHus

uH(popManun

KOHTPOJIb JOCTMXKEHWS LIEJIEM KYPCA

Ne Koutponupyemsie Mogyinu / OrieHOYHBIE CPE/ICTBA -
n/m | pasfensl / TeMbl JUCHUIUTUHBI Kopp! 1 sTamnsl HalMEHOBaHHE
dbopmupoBaHUs TEKyIIUH MIPOMEKYTOTHAS
KOMIIETEH I 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 CBOMCTBA OIIK- | 3nanmue, 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 BzanmopericTBrue OIIK- 3HaHue, VO-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 Jrtansl GopMUpPOBAHUSA KpuTEepuu NMoKa3areju
¢hopmynpoBka KOMIIeTEeHITHH
KOMIIEeTEHIIHH
OIIK-1.1, 3HaHUE Crioco0HOCTD
Criocoben OCHOBHBIC buznuecknux chopMyIMpOBaThH
MPUMEHSTH 0a30BbIC (usmcckue 3aKOHOB; OCHOBHBIC
3HaHus B 001acTH S OCHOBHBIX buznveckue
(u3uKo- S OCHOBHBIE METO/IbI METOIOB H JAKOHBL:
MaTeMaTHICCKUX U | (MOPOTrOBBIN 1 TIpHEMET IPHEMOB CIIOCOOHOCTh
(WJIM) €CTECTBEHHBIX OBEHb) TIpOBCACHNA DOBECTH
2 YP (PM3MUECKOTO MIPOBEACHUS p
HayK B cdepe cBoeit (bu3MIECKOTO dusnueckuii
npodecCuOHATbHON OKCTCPUMCHTA 1 SKCIIE
] CIIOCOOBI AKCIIEPUMEHTA U PUMCHT U
ACATCIIBHOCTH, 06paBOTKH CIIOCOGOB OCYILIESCTBUTH
00paboTKy




IKCIIEPUMEHTAJIbH | 00paboTKH AKCIIEPUMEHTAJIbH
BIX JIAHHBIX; SKCHEPUMEHTANILH | BIX JAHHBIX;
OCHOBBI BIX JAHHBIX; CIIOCOOHOCTH
B3alMOCBS3HU 3HAHHE OCHOB chopMyIHpOBaTH
buzuku ¢ B3aMMOCBSI3H OCHOBHBIE
TEXHUKOH, du3uKH ¢ B3aUMOCBSI3H
NPOM3BOJACTBOM M | TeXHUKOIA, bu3ukm ¢
JPYTHMHU HAYKaMH | ipouspojcTBoM u | TEXHUKOM,
HauboNee BaXKHBIC | npyrumu HayKamy | IPOM3BOJICTBOM H
1 HauOosiee BakHble | APYTHMH
(yHIaMeHTabHEIE | HayKaMu
IIOCTI/I)KGHI/IiI (byHIAMEeHTATBHbIC Hauboiee
buznyeckoil Hayku OCTHIKCHHAS Ba)XHbIC U
(busnueckoii naykn | PYRAAMEHTANILHBL
€ JIOCTUKEHUS
(bu3IecKOi
HAYKH
YMEHHE Ha OCHOBE | CIIOCOOHOCTb
buznuecKkux pElInTh 3a1a4y,
3aKOHOB PEIIaTh BOCITIOJIB30BAaBIIN
3a/aqu, yMCHUC Cb OCHOBHBIMH
NPUMEHSTH 3aKOHBI | UCIIOJIB30BATh U3HUECKUMH
busuky s METOJIBI M TIPUEMBI | 5oy 0 vany:
00BsACHEHUS MPOBEICHUS CIIOCOBHOCTD
pa3IMYHBIX buznueckoro npoBecTH
IIPOLIECCOB; AKCIIEPUMEHTA U .
MPUMEHSITh CIocoObl usiriccimii
JIOTUYECKHE 00paboTku IKCIHCPUMCHT 1
ymeer MIPUEMBbI AKCIIEPUMEHTAIbH ggyfgsgjmb
(nponBuHyT MBIIICHUS - BIX JIAHHBIX; p y
biif) aHaJu3 U CUHTE3 YMEHHUE IPUMEHSATH 3KCH€PHMGP'IT3JIBH
[IpHU pELIEHUHN JIOTHYECKHE bIX TAaHHBIX;
3ajay; IIPUEMBI HAy4YHO
HAY4YHO MBIIICHUS - 000CHOBBIBATh
000CHOBBIBATh aHaJM3 U CUHTE3 MPUHUMAaEMbIe
MMPUHHUMACMBIC IpUu pCUICHUA METOABI PEIICHUS
METO/bI pellieHusT | 3a/ad4; poQeCCHOHAIBH
poecCuOHANBbHBl | HAYyYHO bIX 337134
X 3aJa4 000CHOBBIBATh
IPUHUMAEMBbIe
METO/bI pelIeHUs
poeCCUOHAIIBHBI
X 3aJa4
METOTaMH BJIAJICHUE CIIOCOOHOCTH
TEOPETUIECKHX U HaBBbIKAMU BbIOOpa | MPOM3BECTU
SKCIEPUMEHTANILH | ONTUMAIIBHOTO BBIOOP
BJajieeT BIX UCCJIENOBAHUN | IIYTH PELICHUA ONTAUMAJIbHOT'O
(BbICOKHIT) | B (pu3mKe; 3aja 1 mpuemop | C1OC00a penieHus
HaBBIKAMH IPOBECHNUS 3ajat,
pelenns 3a1a4 (bu3MIECKOro CIIOCOOHOCTH
NPO(ECCHOHANBHO | HkcriepHMEHTa 1 HCTOTL3OBATIHA




i 1edaTenbHOCTH € | c1IOCO0O0B BBIYHCIUTENbHBIX
MIPUBJICYCHUEM 00paboTku POrpaMM TpH
COOTBETCTBYIOIIETO | skcriepuMeHTabH | 00paboTKu
MaTEMATUYECKOTO | ;eronbp30BAHHEM BIX JAHHBIX [IPU
ariirapata BBIUHCIUTENbHBIX g)pOBeﬂeHHH
M3UYECKOTO
porpamm;
’ 9KCIIEPUMEHTA,;
CnocoOHOCTD 3HaHUE Crioco6HOCTh
IKCILTYaTUPOBATh U buznyecKux chopMyITHpPOBATH
00CITy)KMBATh 3aKOHOB,; OCHOBHBIC
COBPEMCHHYIO OCHOBHBIC OCHOBHBIX buznueckue
WU3UYECKU
(usnueckyro (usnaeckue METOI0B U 3aKOHBI;
3aKOHBI;
agnapaTypy 1 K OCHOBALIE METO IIPUEMOB CIIOCOOHOCTH
000 OBaHUE - HOBHBIC MCTObI
3 pya ( - IIPOBEACHUSI IMPOBECTU
) p OI; I — (bu3IeCcKOro usnyeckuii
IKCIIEPUMEHT U
(busmecKoro HKCIIEPUMEHTa U ocymel:)CTBI/ITL
9KCIICPHUMEHTA U crocobos 0Bpatork
CrI0COOk! obpadork JKCIIe I/IM}éHTaJ'ILH
06paboTKH AKCIIEPUMEHTAIbH p
. BIX JIAHHBIX;
3HaeT SKCIIEPUMEHTAIbH | bIX JaHHBIX,
. CIIOCOOHOCTH
(TIOpPOTOBBIH | BIX TAHHBIX; 3HAHHE OCHOB
c(hopMyIUpOBaTh
YPOBEHB) OCHOBBI B3aMMOCBS3H
OCHOBHBIE
B3aUMOCBSI3U ¢u3UKH C
o B3aMMOCBSI3U
bu3ukm ¢ TEXHUKOM, P
TEXHUKOH, IIPOU3BOACTBOM U o
TEXHUKOM,
MIPOU3BOJICTBOM U | IPYTUMH HayKaMu
MIPOU3BOJICTBOM U
JIPYTHMH HayKaMu | HanOoJiee BaKHBIC J—
Haubosee BAKHBIE | U
HayKaMu
u (byHIAMEHTAIBHBIC | oo 0
HJIAMEHTaJIbHBIC
by IOCTHKEHUS BAKHBIC I
AOCTHKCHHA (usnyuecKoil HayKH (yHTAMEHTATBHEI
bu3nueckoil Hayku
€ IOCTHKEHUS
buzIecKoit
HAyKH
MIPUMECHSITh 3aKOHBI | YMEHHUE Ha OCHOBE | CIIOCOOHOCTH
bu3uky s bu3necKkux pelInTh 3a1auy,
00BSICHEHUS 3aKOHOB pCIIATh BOCIIOJIb30BAaBIIIU
pa3IMYHBIX 3a/1auM; YMEHUE Ch OCHOBHBIMH
IIPOLIECCOB; HCIIOJIb30BATh dU3HUeCKUME
MPUMEHSITh METOJIBI M TIPUEMBI | 5oy oy
yMeeT JIOTUYECKHE MIPOBEICHUS CIIOCOGHOCTE
(MpOABHHYT | MPUEMBI bu3nuecKoro
. MIPOBECTH
13179 MBIIICHHS - SKCIIEPUMEHTA U (usecKuii
aHaJIU3 U CUHTE3 CHocoOBI
9KCIIEPUMEHT U
IIPU pelIeHUun 00paboTku p
3ajad; skcriepuMenTanpn | OCYIIECTBUTH
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 PEILIECHUS
3ajat, poeCcCuoHaIbH
Hay4HO BIX 337124
000CHOBBIBATH

MPUHUMAEMbIE

METO/IbI PeIIeHUs

podecCHOHATTLHBI

X 3a/1a4

BJIaJICHHE CHOCOOHOCTh

METOlaMH HaBbIKaMU BbIOOpa | MPOU3BECTH

TEOPETHYECKUX U OIITUMAIBEHOTO BEIOOD

OKCHEPHMEHTANBH | ryTy peleHus ONTUMAJILHOTO

BIX HCCICIOBAHUN | 3579y ¢ TPUEMOB crocoba perieHus

B (pusuke; HpOBE/IeHUs 3a1a4,

HaBBIKAMHU (buzmIECKOro CIIOCOOHOCTh
BIIaJIeeT pelieHus 3aaaq SKCTICPUMEHTa I MCIOJIb30BaHUS
(BbICOKHUI) | MpOGECCHOHATBHO BBIYMCIIUTEIIBHBIX

i 1eITeTbHOCTHU C cnoco60oB POrpaMM MpH

IIPUBJICYEHUEM 00paboTKH 00paboTKu

cootBercTBytomero | JKCHCPUMCHTAILH | oy opepymentansn

usnko- bIX TAHHBIX C BIX JIaHHBIX [IPU

mareMaruueckoro | MCIIOJIb30BaHHMCM MIPOBEACHUH

armapara BBIYMCJIMTCIIBHBIX ¢du3nyeckoro
porpamMm; HKCIIEPUMEHTA;




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

Paszngea Nel

3agaua Ne 4.187(r). Vcxoms n3 00111€TO BEIpKECHHUSI )11 BEKTOpa Y MOBa, HAUTH CpeHEE
[0 BPEMEHU 3HAYECHHE MPOEKIMH BEKTOpa YMOBa< j(x)> HAa OCbhb X IJS CIEAYIOIIMX

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

PexomMeHaanuu K pelieHuro.

1) Bocnonb3yiiTech onpeaeaeHueM BEKTopa Y MOBa.

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

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

4) IIpoBeauTe ClI0KEHUE BOJIH U BOCIIOJIB3YUTECH OMpe/ieSIieHneM BEeKTOpa Y MOBa.

3agaua Ne 4.227.B Bakyyme BI0JIb OCH X PACIPOCTPAHSIOTCA JABE IJIOCKUE 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.

PexoMeHnIanmu K penieHuIo.
IIpoBenure cnoXEeHHE BOJIH M PACCUUTAWTE CPEIHEE 3HAYECHUE IUIOTHOCTHU IIOTOKA
HHEPTUHU, BOCIIOJIH30BABIIUCH OMPEICTICHUEM CPETHETO OT (QYHKIIUH.

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
X0V, nexaien B INIOCKOCTH BPalllEHUsI MOMEHTA.

2) HabGepute BTOpYIO MPOM3BOJHYIO OT BEKTOPA IUIMOJIHLHOTO MOMEHTA U PACCUUTANTE
MOIIHOCTb U3JTyUYEHHUS.

NuauBuayajibHble 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) ConpoBoiuTE peIlICHHE 3a]]a4l PUCYHKOM.

2) Ilpu pacdere ONTHYECKOM pPa3HOCTH XOJia, BO3HHUKAIOIIEH B CHCTEME, YUTHUTE
U3MeHeHue (asbl IPU OTPAKECHUH OT 00JIee TUIOTHOU CPeIbl.

3agaua Ne 5.67.Hexoropoe koneOaHue BO3HMKAaeT B pe3yibTaTe CIOXKEHUS N
KOTE€PEHTHBIX KOJIeOaHUN OJTHOTO HAMPaBJICHUSI, UMEIOIINUX CIACAYIOUTUNA BUI:

¢ =acos[wt+(k 1)a], rme kK — Homep komebamms (K =1,2,...,N), a — pasnocts a3
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 AyoOser crnekTpaiabHOW JmHMM ¢ A=460,0 wM, 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 npuasunHyu K nuase Ha 41 =18 cu . Ha ckoabKo cliefyer nmepeMecTuTh

peIMeT, YTOObI ONSATh MOJIYYUTh YETKOE H300pakeHNE Ha €ro SKpaHe?
Pexomenaanuu k pemenuro. (Ilomo6ubIe pekoMeHmamu K 3amadam 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) cTerneHb MOSIPU3ALMK MPOIISIIEro Yepe3 MIACTUHKY My4YKa, €CIU TaJ a0l
CBET — €CTECTBEHHBIMN.

1
\/ PexoMeHaalUM K pelICHUIO.
? ) e a) 1. CnenaiiTe pUCyHOK.
_ 3 2. Yytute, 4T0 KOOPPUIUEHT OTPAKEHUS paBEH
. 2
> f ~ p=( 01,
n’+1
4\ 3. Bocnoms3syiitech  popmyinamu  Dpeners
[OCJIEIOBATENbHO JIJII BTOPOTO U YETBEPTOTrO
IyYKOB.
U 2
0) 3anuiuTe BhIpaXKeHHUE, ONPEIEISIONIEE CTENEHb MOISPU3alU, P = m ,Tae p
p

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

3agmaua NeS.197KBapueBas miacThHKa, BbIpE3aHHAas NapajliebHO ONTHYECKON OCH,
MMOMEILEHA MEXK]y IBYMSI CKPEILIEHHBIMH IMOJSPU3aTOPAMH TAK, UTO €€ ONTHYECKas OCh
cocrabisger yron 45° ¢ muockocTaMM mpomyckaHus TONApH3aTOpoB. Ilpu  Kakoi
MUHHUMAJIbHON TOJIIMHE IJIACTUHKU CBET C 4, =643nm OyleT NpOXOJUTh Yepe3 3Ty

CUCTEMY C MaKCHUMaJlbHOW HMHTEHCHUBHOCTBIO, a CBET C 4, =564mm OyAeT CHIIBHO

ocnabnen? PazHocTs mokasareneit mpenomieHust n, n, =0,0090

PexoMeHIaluM K pelieHHIO.
Paccunraiite ONTHYECKYIO pa3sHOCTh XOJa Jy4Yeld W BOCIOJB3YWTECH YCIOBHIMU
MHTEPPEPEHIIMOHHBIX MAKCUMYMOB (MJIK MUHUMYMOB) UHTEHCUBHOCTH.

3agaualNe 5.219. DnekTpoH, HAa KOTOPHINA JCHCTBYET KBa3uyIpyras cuia KX u cuia Tpe-
HUA yX, HAXOAUTCS B IOJIE JIEKTPOMAarHUTHOTO U3IIyYeHUs. DIIEKTpUUYECKasi COCTaBIIs-

IOI11as1 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.
PexoMeHnIanMu K pelieHUIo.

1) 3anummuTe BTOpOil 3aKk0H HbIOTOHA 711 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 |. [Ty4oKk coep kT BCe ATUHBI BOJIH B THa-
Ma30HE OT 4, o 4, OJIMHAKOBOM CIEKTPaIbHON MHTEHCUBHOCTH. ONpeieNuTh UHTEHCUB-

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



MOKa3aTelib MOTJIOIEHUs JTMHEHHO 3aBUCUT OT 4 B Mpenenax oT 0,0, U KodhPuimeHt

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

TEHCUBHOCTD 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,

Pa3znea 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 MOXET 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 AOITYCKarOTCsA CTYACHTDBI, IIOJIHOCTBIO BBIIIOJHHUBIIHC 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.



o 0k

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. Pajinyc 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

TUCIIEPCHUSL.

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.

3akoH Kupxroga. DHepreTrueckasi CBETUMOCTbD (SIpKOCTh) Tena. McmyckarenbHas U

norjiomareabHas crnocoOHOCTh Tena. [loHsATHE aGCOMOTHO 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-

MEPHOCTH B aTOMHBIX CIIEKTPAX.

Omneitel Pezepdopna. [Tnanerapuas Mmoaens atoma. Ee HecocToaTenbHOCTh. OMBITHI

®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

«Onruka»

Onenka

TpeboBanusi K CPOPMHUPOBAHHBIM KOMIIETEHUHSIM

OTJINYHO

OTBeT cTyJeHTa JEMOHCTPUPYET MPOYHBbIE 3HAHUSA (PU3UKH,
OTiMYaeTcs TIOyOMHOM W TIOJMHOTOM pPAaCKpPBITHS TEMBI,
BIaJICHHE  TEPMHHOJIOTUYECKHM  ammaparoM;  yMEHHUE
OOBSICHATD CYIIHOCTbD, SIBIICHUH, IPOIIECCOB, JAeaTh BHIBOIBI 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 CTyaeHTa, CBUIETEIbCTBYIOIMNA B OCHOBHOM O 3HAHUU
(¢u3MKK, €€ OCHOBHBIX 3aKOHOB U Teopui, caabo
c(hopMHUpPOBaHHBIMU HAaBBIKAMHU aHAJIN3a SABJICHUH, IPOIIECCOB,
HEJOCTAaTOYHBIM ~YMEHUEM [aBaThb APryMEHTUPOBAHHBIE
OTBETHI ¥ PUBOAUTH MPUMEPHL; HEAOCTATOYHOU JIOTUYHOCTHIO
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»

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



AHHOTAIUA

Juctumnuna «OnTruka» OTHOCUTCS K 6a30BOM YacTH Mpo¢deCCHOHATBHOTO IIUKIIa
mucrmriad (51.0.13.03).

OO0m1as Tpy10€MKOCTb OCBOSHUS TUCITUTIIIMHBI COCTABIISIET 7 3a4€THBIX CIUHMIL, 252
gaca. Y4YeOHBIM IUTAaHOM TMPEAYCMOTPEHBI JEKIHMOHHBIE 3aHATHS (36 Yacos),
npakTrudeckue 3aHatus (36 yacoB), mabopatopHbie padboThl (72 yaca), caMOCTOsITEIbHAS
pabota (54 yaca), moaroToBka k sk3ameHny (54 gac.). JlucumiuinHa peaausyercs Ha 2
Kypce B 4 cemecTpe.

W3yuyenue NaHHOW IUCHUIUIMHBI Oa3upyeTcss Ha CHEAYIONIMX JAUCIMIUIMHAX:
«Mexanukay», «MoinekysipHas (uU3MKa W TEPMOJIMHAMHKay, «MaremMaTH4ecKui
aHanu3», « BEeKTOpHBIN U TEH30pHBIN aHAIHU3Y, « DIEKTPOMATHETH3M.

OCHOBHBIE MOJIOKEHUSI AUCITUTUTMHBI TOJKHBI OBITh HCIIOJIB30BaHbI B TAJIbHEHUIIIEM
MIpU M3YYCHUH 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.

Hucruminaa « ONTHKaY JIOTHYECKU U COIEPKATEIBHO CBSI3aHA C TAKUMU KypCcaMH,
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 JJ1sl TaOOPATOPHBIX 3aHSATUI);

® MaTrepuaibl JUIsl OPraHU3aIUU CAMOCTOSTEILHON pabOThI CTY/ICHTOB;

® KOHTPOJIbHO-U3MEPUTEIHHBIC MaTEPUATBI;

® CITHCOK JIUTEPATYyPHI;

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

AYJUTOPHBIX 3aHgaTui. Bee JICKIIMH BBIITOJIHCHBI B 3JICKTPOHHOM BHUAC U IPCACTABIIAIOTCSA



B ¢opmate PowerPoint B ayuTOopuM, OCHAILIEHHOW CHELUAIBHBIM MYJIbTHUMEIUNHBIM
000py/I0BaHUEM.

[IpakTHdeckue 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
71a00paTOpHBIM paboTaM, KOTOPbIE TPOBOISATCS B JIAOOPATOPUH, OCHALLIEHHON HE0OX 011~
MBIM JJa0OpaTOpHBIM 000pyAoBaHueEM. MIMeeTcs MeToanueckoe odbecrneueHrne Beex aa0o-
pPaTOpPHBIX PadoT.

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

3agaum:

1. M3yyeHue MaTeMaTUYECKOTO anmnapara ONTUKH.

2. OcBoeHHE OCHOBHBIX MTOHSITHI U ypaBHEHUH ONTHKH.

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

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

KOMITETCHIIUU (DJIEMEHTH KOMITETEHIINN ).

HaumenoBaHnue Koa n nHaumeHoBaHue
KaTeropuu (rpynmnsbi) YHHMBepPCAJIbLHOI Pe3yabTaThl 00yueHUs1 10 TUCHUIIIMHAM
YHHBePCAJIbHBIX KOMIEeTEeHI[HH (MoayasiM), IpaKTHKAM
KOMIIeTeHIHii BBINNYCKHUKA
CucremHoe n VYK-1 Cnocoben
KPUTHYECKOE MBIIIUTEHHE OCYIECTRIATS MOHCK, VYK-1.1 Onpenensier poias 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
(pe3ynbTaTa 00yUYeHHs 110 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)
obmenpodeccCHoHATbHBIX
KOMIETEHIINI

Kox n HanmeHoBaHue
obmenpodeccuoHanbHON
KOMIICTCHIIHH
(pe3ysbTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHXCHHA KOMIICTCHIIMH

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 (P3UKO-MATEeMaTUYECKUX U
(W1M) eCTeCTBEHHBIX HAYK

KO[[ 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHMIXXCHUA KOMIICTCHIIHN

HaumeHoBaH#e 1ToKa3aress OleHUBAHUS
(pe3ynbprara 00y4YeHUs 1O TUCIMILIAHE)

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

1 (WJIM) eCTeCTBEHHBIX HayK

3aKOHBI;

3Haet GopMyIHPOBKY PYHIAMEHTAIBHBIX 3aKOHOB
MPUPOJBI K OCHOBHBIE (PU3NYECKUE U MATEMAaTHIYECKHE

YmMmeer IMPHUMCHAITH (1)I/I3I/I‘-I€CKI/I€ 1 MaTEMaTHYCCKHUEC
3aKOHBI JJII OITMCAHU Ha6JHO,Z[aeMLIX SIBJICHUM.

Brnazneer HaBbIkaMu puMeHEHUs! QyHIaMEHTaIbHbIX
3aKOHOB (DU3MKH U MAaTEMaTHUKH.




