MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSA
POCCUMICKOH ®EJEPALIMU
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJILHOE
YYPEKJIEHUE BBICIIEI'O OBPA30OBAHUS
«MHT'YIICKUMA TOCYJAPCTBEHHBIA YHUBEPCUTET»

®U3UKO-MATEMATUYECKHUI ®AKYJIBTET

KA®EJIPA_ ®U3UKA

COT'JIACOBAHO YTBEPXKIAIO
PykoBoautesnb 00pa3oBaTe/ibHON MPOrPaMMbI Jekan (pU3HKO-MaTeMaTHYECKOro (aKyIbTeTa
/ Haneruesa M. A. /  Kyne6yxes b. C.
or« 21» 05 2024r. or« 21» 05 2024r.

PABOYAS IIPOTPAMMA JUCHUTIIMHBI (MOJIYJIS)

51.0.09.04 OnTuka

(UHOeKC OUCYUNIUHBL HO YYeOHOMY NIAHY, HAUMEHO8ANUE OUCYUNIUHBL (MOOYIs))

Hanpasiienue noaroroBku (6akaiaspuam)

03.03.02 duszuka

(x00, HaumeHnosanue)

HanpasJienHocTh

dusuka

(HaumeHnosanue npoduis, MazucmepcKou NPOSPAMMbL, CHeYUATUZAYUU)

KBannpukanus BeINyCKHUKA — OaKanasp

®opma o0y4eHust ouHan

(ounas, 3aounas, ouno-3aounas)

Marac, 2024r.



1. Ileqn ocBOEHHUS TUCUMILINHBI

Paznmen xypca oOmieil (U3MKH, MOCBSINECHHBIA (DU3HUECKOW ONTHKE YUTAETCS CTYJICHTaM C
[ETbI0 O3HAKOMIICHHUSI CTYJICHTOB C OCHOBHBIMHU IOJIOKCHHUSMH (PU3UYECKONW TEOPUU ONTHUYECKUX
SIBIICHUI, C OCHOBHBIMH METOJaMH HAONIIOJCHUS W HM3MEPEHHUS ONTUYECKHX BENWYMH. llenbro
TUCHUTUTMHBL «ONTUKW) sBIseTCs: (OPMHUPOBAHHUE Y CTYACHTOB OCHOBHBIX MOHATHH, NMPUHIMIIOB
(GU3UKK TIOTYITPOBOIHUKOB, HABBIKOB MPAKTHYECKOTO MPUMEHEHHS 3HAHUN K PEHICHHI0 (PU3HUYECKIX
3a/1a4 1Mo GU3UKH ONTHKE.

3agauu AMCHMILINHBI:

OcHOBHOW 3ajauell M3ydeHHs (U3NYECKOH ONTHKH, SBISETCA 3ajadya HAay4uTh CTYJIEHTOB
OpPUEHTHPOBATHCSI B BOIPOCAX, KACAIOUIMXCS TEOPHH, JKCIEPHUMEHTa B (U3NYECKOH ONTHUKE H
ONTUYECKUX NMPpHOOPOB. [10ArOTOBUTE CTyAEHTa K TBOpUECKOW paboTe B M30paHHOH ClEUaTIbHOCTH.
Hayuntps npuMeHSTh Ha NpPaKTUKE 3HAHHE (U3MUECKUX 3aKOHOB K PEIICHHIO Y4eOHBIX, HAYYHBIX U
HAYYHO-TEXHMUYECKHX 33/1a4; CAaMOCTOSITEIbHO CTAaBUTh U pelaTh (hpu3nYecKue 3aauu.

JUig ycremHoro M3y4eHHsl ONTHKU CTYAEHTHI JIOJKHBI UMETh XOPOIIYI0 MaTeMaTUYECKYHO
HOJrOTOBKY M XOPOILIO 3HaTh pa3fielibl Kypca oomel ¢pusuku: «Mexanuka», «ModekyispHas Gu3nka»
U «DJIEKTPUYECTBOY

CTy#eHT [OJDKEH NO3HAKOMUTHCA C HEKOTOPBIMM METOAAMM, INPUMEHSIEMBIMHU K OIHCAHUIO
HaOMroMaeMbIx  (U3WYECKUX SBICHUH W TpUOOPECTH HABBIKM CaMOCTOSITEIBHBIX HAyYHBIX
UCCIIEIOBaHUM, BKJII0Yasi (POPMUPOBAHNE HABBIKOB U3YUYEHHUs HAYYHOH (pU3HUECKON TUTEpaTypBhl.

Ne | Kon HaumenoBanue o6macTu npodecCuOHANBHOMN 1€ATEeIbHOCTH.
n/m | npodeccuonansH | HammeHoBaHue mpodeccHoHaTbHOTO CTaHaapTa
Oro CTaHaapTa

01 Ob6pazoBaHue 1 HayKa

1. 01.001 [Ipodeccuonanshusiii crangapt «Ilemaror (megarorndyeckas
JeSTENIbHOCTD B c(pepe NOMIKOIbHOT0, HAYaJIbHOTO 00I1IEr0, OCHOBHOTO
o011ero, cpenHero oomiero oopa3oBanusi) (BOCIUTATENb, YUUTENb)»,
YTBEPKICHHBIN IpHKa3oM MUHHUCTEPCTBA TPyAa U COLIMATIBLHON
3auThl Poccuiickoit @denepannn ot 18 okTsaops 2013 1. Ne
544n(3apeructpupoBad MUHUCTEPCTBOM FOCTUIIMU Poccuiickoii
Deneparun 6 nexadbps 2013 r., perucrpaunonssiit Ne30550), ¢
M3MEHEHNEM, BHECEHHBIM NMpHKa3oM MUHUCTEpCTBA TpyAa U
counanbHou 3amuThl PO ot 5 aBrycra 2016r.Ned221
(3apeructpupoBan MunuctepctBom roctutiuu PO 23 aBrycra2016r.,
peructpanroHHbId Ne 43326 )

2. 01.003 [Tpodeccuonanpusiii crangapT «Ilegaror 1OMOTHUTEIBHOTO
o0pa3oBaHMs IeTEH U B3POCIBIX», YTBEPKICHHBIN MTPUKA30M
MuHnucrepceTBa Tpyia M conanbHoN 3amuThl PO ot 5 mas 2018r. Ne
298 (3apeructpupoBad MuHHCTEpCTBOM focTuinu PO 28 aprycra
2018r., peructpanmonnsiii Ne 52016

dopmupyemble TUCHUIIIIMHON 3HAHUS W YMEHHUSl TOTOBAT BBIYCKHUKA JaHHON 00pa3oBaTENbHOMN
IPOTPaMMBI K BBITIOJHEHHUIO CIICAYIONIMX 0000IIEHHBIX TPYIOBBIX (DYHKITHIA:

Kon u O000meHHbIe TPYA0BbIe GYHKINH TpyaoBbie pyHKINH
HaNMeHOBaHUe Konx HaumeHoBanme Yposens| HammenoBanme| Kox| VYposensn
Nnpo¢eccuoHAIbHO KBaJIU (U (moaypoBeHb)
ro CTaHAapTa Kaluu KBaJMuKan




170
01.001 ITemaror [Memaroruueckas Oo6menenaroruuec/A/01.6
(megaroruueckas NesITeIbHOCTD 110 Kast PYHKIIUS.
NesITeIbHOCTD B MPOSKTUPOBAHUIO U OO0yueHue
ITOIIIKOJILHOM, [peanu3anuu BocrurarensHas [A/02.6
HAYaILHOM OOIIEM, 00pa3oBaTEILHOTO IeATEEHOCTD
OCHOBHOM 0011IEM, 4 [pomecca
cpexHeM o0IIeM 0Opa3oBaTeNbHBIX 6
00pa3oBaHMM) OpraHU3aIMIX Passusarouias AJ03.6
(BOCITMTATED, ITOIIKOJIBHOTO, ACATCILHOCTD
YUUTEIb) Ha4aIbHOTO 00IIIETO,
OCHOBHOT'O O0IIIETO,
CpEeIHEro o0IIero
00pazoBaHMs
[Menaroruueckas [Memaroruueckas
NEeSTENILHOCTD 110 e TEIILHOCTh 10
MPOSKTUPOBAHUIO U peanu3aiu
B |peanmzanuu OCHOBHBIX 6 porpaMmm B/03.6
00111€00pa30BaTEILHBIX OCHOBHOT'O U
[porpaMm CpEIHEro O0IIeTro
00pazoBaHMs
IMepeuens 3a1a4 npodecCHOHAIBLHOI eI TeJIbHOCTH BIITYCKHHKOB:

Ob6nacth Tunel 3a1a4 3anaun OOBeKTHI

npodeccrnoHabHOM | TpodecCHoHANBHOM | TpodecCHOHATEHON npodeccuoHanbHON

JeSITeTbHOCTH JeSITeTbHOCTH JesITeTbHOCTH JEeSITeTbHOCTH (M

(o Peectpy 00J1aCcTH 3HAHMS)

MunTpyna)

01 Ob6pazoBanue |Ilenarornueckuit | Pa3pabotka u peanuzanus) OOpa3oBarenbHbIE
o0pa3oBaTeNnbHbIX IPOTPaMMBbI 1
nporpamm CIIO u o0pazoBaTenbHbBIN
nporpamm 10 npouecc B cucreme CI1O

u J10




06 Cas3b, Hayuno- HccnenoBanue,
MH(POPMAIMOHHBI | HCCIeNoBaTeNnbcK | Pa3spaboTKa, BHEAPCHHE
en i Y COIIPOBOXIECHUE

MH(OPMALIMOHHBIX
KOMMYHHKaI[MOH

HBbIC TCXHOJIOI'NHU

TEXHOJIOTUU U CUCTEM

WNudopmannonnsie
MPOLIECCHI, TEXHOJIOTUH,
CUCTEMBI U CEeTH, X
UHCTPYMEHTAJILHOE
(mporpammHoe,
TEXHUYECKOE,
OpraHU3aIlMOHHOE)
obecreyeHue, Crrocoobl
6 1 METObI
POEKTUPOBAHMUS,
OTJaJIK{, TIPOU3BOJICTBA
U DKCIUTyaTaluu
MH(pOPMAIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IUYHBIX 00JIACTAX U
chepax mudpoBoi
9KOHOMHKH

2. Mecro aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
Hucuunnmna

51.0.09.04

Onrtuka  OTHOCHTCH K

o0mIeo0pa3oBaTeIbHOW  YacTH

npodecCHOHAIBHOTO 1HKIA. JJucuuiuinaa u3yyaercs Ha 2 Kypce B 4 cemectpe.
Cé53b ¢ npedutecmeyoumumu OUCYUNIUHAMU.
JlaHHBI Kypc ONUpaeTcss Ha TaKWe AMCUUIUIMHBL, KaK BBICIIAS MaTeMaTHKa, MEXaHHKa,
AIIEKTPUYECTBO U MarHeTH3M, MOJIEKYJIIpHas pU3UKa.
Ceéa3b ¢ nocredyrowumu OUCYUnIUHAMU
OCHOBHBIG IIOJIOKCHUS NUCHUIIIINHBI JOJIKHBI 6I)ITI) HCIIOJIB30BAHBI B Z[aHI)HGI\/’IIHGM HpI/I I/13y‘~ICHI/II/I

JUCILIUILINH:

aToMHast (U3UKa;
MOJIyIPOBOJIHUKOBBIX MPHUOOPOB;

(bmm(a KOHACHCHUPOBAHHOI'O

HU3KOpa3MepHbIE MOIYTIPOBOJHUKOBBIE CTPYKTYPBI.

3. PesyabTaTsl ocBoeHus qucuumiunbl 51.0.09.04 Ontuka

COCTOsAHHA  BCIICCTBA, (I)I/ISI/IKS.

(1)1/13141(21 U TCEXHOJOIusA IOJYIIPOBOJHUKOBBIX MATCPHUAIIOB;

[Ipouiecc u3ydeHHs [UCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME 3JIEMEHTOB CJEIYIOIINX
komneTeHmi B coorsercTBuu ¢ PI'OC BO 1o 1aHHOMY HanpaBJIEHUIO:

OIIPENEIIATE KPyT
3a/1a4 B paMKax
MOCTaBJIECHHOM
1[eJTH U BEIOUPATh
OIITUMAJIBHBIC
CIIOCOOBI UX
peHIeHI/ISI, UCXoas
H3

JENCTBYIOIINX
IIPaBOBBIX

HODPM,
HNMCHOIIIUXCSI
pECYpCOB U

B paMKax IMOCTaBJICH
HOM IIeJTH, ONPEAETISeT CBA3U
MEXy HUMH,

YK-2.2. Ilpemnaraet criocoOsl
peIIeHHs TOCTABICHHBIX 3a/1a4 U
0’KU/IaeMbI€ PE3yJIbTaThI;
OILICHMBAET IPeIJI0KEHHbIE
CHOCOOBI C TOUKH 3pEHHUS
COOTBETCTBHUS 1I€JIU IPOEKTA;
VK-2.3. Ilnanupyer peanu3anuio
3a7a4 B 30HE CBOEH
OTBETCTBEHHOCTHU C YYETOM
MMEIOLINXCS PECYPCOB U

Kon HanmenoBanue WNHnukaTop noctukeHus B pesynberare ocBoeHUs
KOMIIETEH KOMIIETEHIINH KOMIIETEHIINH JUCHUIUTMHBI 00ydaronuics
-[[UH (3aKpenyienHsill 3a OUCYUNTUHOLL) NOJIOKEH
YK-2 Crniocoben VK-2.1. Onpenensiet Kpyr 3a1a4 | 3HATh TEOPETUUECKUE OCHOBBI,

OCHOBHBIE TTOHSTHSI, 3aKOHBI 1
MO/JIEJI OCHOBHBIX Pa3JIeIoB
buzuky;

YMeTh NOHUMATh, U3JIaTaTh U
KPUTHYECKH aHAITN3UPOBATh
¢duznveckyro HHGpOpMaIuIio.
[Tonb30BaTbCs TEOPETUUECKUMU
OCHOBaMH, 3aKOHAMHU U
MOJACIIAMH (PU3HKH;

Baaners ¢pusznueckumu u
MaTeMaTH4YeCKUMH METOJIaMu
00paboTKu U aHaM3a
nH(popMmaluu B 001acTu
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OrpaHUYECHUN

OrpaHUYECHUN, NENCTBYIOLIUX
MPaBOBBIX HOPM;

VK-2.4. BelmonHsIET 380244 B
30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBUH C
3arIaHUPOBAHHBIMU
pe3yJiabTaTaMu U TOUKaMHu
KOHTPOJISA, TPU HEOOXOIUMOCTH
KOPPEKTHPYET CIIOCOOBI
pEIICHUS 3a/1a4;

VYK-2.5. IlpencraBnsier
pe3yJIbTaThI POEKTA,
MpeaiaracT BO3MOXHOCTH UX
HCIIOJIL30BaHUSA W/ WU
COBEPIIICHCTBOBAHUSI.

OCHOBHBIX Pa3/IeIoB (PU3UKH.

OIlIK-1

Criocoben
NPUMEHSTH 0a30BbIC
3HaHUs B 00J1acTH
(hu3uKO-
MaTEeMATHYECKUX U
€CTECTBEHHBIX HAYK B
chepe cBoeit

OIIK-1.1. 3naeT OCHOBHBIE
MOHSATHS U 3aKOHBI (PU3UKU U
IPYTHX €CTECTBEHHBIX HAYK,
METO]IbIl MATEMaTHYECKOTO
aHaJIM3a, aIreOpbl U FEOMETPUH.
OIIK-1.2. Ymeer pemath
CTaHapTHbIE IPOPECCUOHATIbHBIE

3HaeT (hU3MUeCKHe OCHOBBI
MEXaHUKH, MOJICKYJIIPHOI
¢bu3uKH, NpUpoay KosieOaHU 1
BOJIH, OCHOBBI TEPMOJIMHAMUKH,
AJIEKTPUYECTBA U MAarHETU3Ma,
OITUKHU, OCHOBBI aTOMHOW U
A1epHON PU3KUKH, TOHUMAET

npodeccuoHanbHOM [Bajayu ¢ IpUMEHeHHeM (DU3UKO- | IIUPOTY U OTPAaHUYEHHOCTH
eI TEIbHOCTH. MaTeMaTUYECKUX U MPUMECHECHUS (DU3UKU
ECTECTBEHHOHAYYHBIX 3HAHUH, WCCJIETOBAHHIO TIPOIIECCOB U
METOJIOB HAYYHOT'O aHAJIH3a SIBIICHUI B TIPUPOJIC U
MOJIETTUPOBAHUSI. o01IecTBe.
OIIK-1.3. Bnaneer HaBBIKAaMU YMeeT UCII0IB30BaTh
TEOPETUYECKHUX U TEOpeTUYECKHe 3HAHUS MPU
AKCIIEPUMEHTATLHBIX 00BSICHEHUH PE3yIHTATOB
ucclenoBaHuii B chepe HKCIIEPUMEHTOB, IPUMEHSTh
npoQeCCHOHAIBLHON 3HaHUS B 00J1aCTH (DU3UKHU JUTsT
JIeITEIIbHOCTH. OCBOCHHS
ob1enpodeccCuoHATBHBIX
JTUCITUTLIIAH U PeIICHUS
npodeccuoHaNbHbIX 3a/a4,
OIICHUBAET JJOCTOBEPHOCTh
MOJTY9IEHHOTO PEIICHHS 3aJ1a9H.
Brnaneer HaBbIKaMU (PU3NIECKUX
HCCIIEI0OBaHUM, CIIOCOOEH
nepenaBaTh pe3yabTaT
MIPOBEJICHHBIX MCCIICIOBAHUN B
BUJIE KOHKPETHBIX
PEKOMEHIallnii B TEpPMUHAX
MpeIMETHOM 00JIaCTH 3HAHMUSIL.
IK-3  ICnocoOHOCTD [TK-3.1. Bnageer Bo3moxHOCTIMH| BrageTs: MeTomamMu
1CIT0JIb30BaTh COBPEMEHHBIX HAy4YHBIX METOOB| HaXOXICHHUS, 0TOOpa U
CIICIMATN3UPOBAHHEI [HA YPOBHE, HEOOXOIUMOM UIsl| OOBEAMHEHHS PAa3TUIHBIX
€ 3HAHUS B O0JIACTH [IOCTAHOBKM M pEHICHHs 3aJad,| METOJOB MPOBEICHUS
(by3uKH 151 MMEIOINX €CTECTBEHHO-HAy4YHOE| (PM3NYECKUX MUCCIICTOBAHUM.
OCBOCHUS CoJIepKaHue. YMeTh: OCMBICIIEHHO BBIOMPATH




MpOQHUIBHBIX
(bHU3UIECKUX
TACITUTIITNH

K-3.2. Ymeer BBIOMPATH

anbosiee >(p(PEeKTUBHBIC METOBI
CILICHUS] OCHOBHBIX THIIOB 3aj1a4,
CTpEYAIOLINXCS B PHU3UKE.

K-3.3. 3Haer CrIoCcoObI
npeieieHus] BUJOB W  THIIOB
podeccHoHATBHBIX 3amad,
TPYKTYPUPOBaHHUS 3a1a4

A3JIMYHBIX IPYIIL.

HAYYHBII METO]] TPOBEACHUS
(UBUYECKUX MCCIICIOBAHUM.
3HaTh: CIOCOOBI OIpeaeIICHUS
BUJIOB U THIIOB
npodecCHOHATBHBIX 33/1a4, a
TaK)Ke METO/Ibl MX PELICHUS TIPH
NPOBEICHUH (PU3HUECKIX
HUCCIEeNOBaHUN

4. Ctpykrypa u coaep:xxanue rucuuminusl 51.0.07.04 Ontuka
4.1. CTpyKTYypa QM CHUAIINHbBI
OO01mast TpyJ0€MKOCTh JUCIUTIINHBI COCTABIISAET 6 3aUeTHBIX equHUIl, 216 yacos.
O0BeM YacoB TUCHIUIUIMHBI U BUBI Y4€OHON PabOTHI.

Bunrsl 3austuin Bcero gacos
OO611ast TpyA0€MKOCTh 216/6
AyIMTOpHBIE 3aHATHUS 150 /4,2
4 cemecTp

Jlexumu (JI) 50/1,38
Jlaboparopusie 3anstus (JI3) 50/1.38
[Mpaktuueckue 3austus (I[1P) 50/1.38
Kypcossie pabotsl (KP)

CamocrositenbHas pabota (CP) 39
Kontposb 27
Hrorosas ¢opma KOHTpOIIs DKk3amMeH

PACHHPEJAEJEHHUE YACOB JUCIUIIJIMHBI 11O TEMAM U BUJIAM PABOT.

Ne Buabl yueOHo# padoThl, BKJIOYAsA ®opMbl TEKYLIET0
n/n CaMOCTOSITEIbHYIO PadoTy KOHTPOJIAl yCIeBA€MOCTH
CTYAEHTOB U TPYA0E€MKOCTh (B (no neoenam cemecmpa)
KonraktHas |CamocrositesibH|  PopmMa NpoMeKyTOYHOM
pabora asi padora arrecrauuu (no
F
HaumeHoBaHMe pa3iesioB U = - 3 =
= >l 3 <
TeM IUCHUIUIHHBI (MO1YJIA) = |z 3 g & § & o §
< o ] A
E |5 | = B = ' Z | |2 5
= T = = < g = = = do
s |8 |2 s |2 s @ (g |8 g =
“ « < & I 2o o 2 | & =& g
o () [ o an ~ = [CINSS Ne)
2 |3 |z © % |z dEF 9 | Z S 19 88
X 12 |2 & g |5d8 2 |28 |2 & |8 % g
(=7 5 g |2 - M = B 3 S < < < S 5w
o gole |2 s |o [P 3K |8 |2 |2 |2 |2 353
3 = = < = m = O do < o o o o d /|
S o = = o | 2o =) © = 9o o ) Q ) Q53
s 5 |E |2 |8 |85 & 7 % =p = |6 2 |2 |6§8g
Q [} o < (=TS > o (=¥ ] =] o o o o
e |5 55 Ha & 2 |80 ¢ 2 |E |§ EExE
1 BBenenue B ONTHKY. 4 12 |2
2 |TeomeTpuueckasi ONTHKA M 103 |3 |2 2
3 | PacmpocTpaHeHue 9 |3 |3 |- 3
4 | PacmpocTpaHeHHE 8 |3 |13 |- 2
5 | PacmpocTpaHeHHe 10 |3 |3 |2 2
6 | [onstpusanus cBera. 123 3 |4 2
7 | OnTHyecKas aKTHBHOCTb 1213 |3 |4 2




8 | ®oroympyrue, 1213 |3 |4 2
9 Jlucriepcss W TOTJIONICHHE 14|13 |3 |4 4
10 | Matepdepenims cBera. 14 13 3 |6 2
11 | Tudpakuus cBeTa. 14 13 |3 |6 2
12 | Pa3nokeHHWEC HM3IIyYEHHsS B 1213 |3 |4 2
13 | PaccesiHme cBeTa. 8 13 |3 |- 2
14 Tonorpadus. 8 13 |3 |- 2
15 | TeruioBoe M3Iy4YEHHE. 1413 13 |4 4
16 | KBaHTOBbIC CBOWCTBa CBETa. 1213 |3 |4 2
17 | JIazepbl.CKOpOCTh CBETA. 183 |3 |6 4

Kypcosas paboma (npoexm)

Iloozomoska k sK3ameny

OO01mas Tpy10eMKOCTh, B 216/ 50 | 50 | 50 27 39

Jacax

DK3aMeH

4.2. Conep:xaHue TUCUMILINHBI

BBenienue B onTHKY

ONEeKTpOHHO-MAarHuTHasi npupoja cBera. CTpykTypa IIIOCKMX 3JEKTPOMAarHUTHBIX BOJIH.
JluHeilHas W HenuHEeWHas ONTHKA. Pa3nuyHbie BUABI MOJSAPU3ALUMU  DJIEKTPOMAarHUTHBIX BOJIH.
XapakTepHUCTUKa U3JTyUYEHHs ECTECTBEHHOTO cBeTa. EcTecTBeHHas mupHHa TuHUi n3nydenus. [llkana
AIIEKTPOMAarHUTHBIX BOJH. OCHOBHBIE (DOTOMETPUUECKHE BETUUMHBI M METO/bI X U3MEPEHHUSL.

['eomeTpuyeckast ONTHUKA U 3JIEMEHThI TEOPUU ONTHYECKUX MPUOOPOB

I'eomeTpuyeckass ONTHMKAa KaK MPEIEIbHBIM Claydall BOJIHOBOM ONTHKHU. [leHTpupoBaHHas
ONTHYECKasl CUCTEMa U €€ KapAHHAaJIbHbIE AJIeMEHThl. AGeppaliis ONTUYECKUX CUCTEM (aCTUTMAaTHU3M,
chepuueckas U XpomaTtuueckas abeppanusi) PacnpocrtpaHeHue, MpeloOMIIEHHE U OTpakeHHe
AJIEKTPOMAarHUTHBIX BOJIH B ClIy4ae U30TPOIHBIX CPEX

PacnpocTpaneHue 3JIEKTPOMarHUTHBIX BOJIH B AMDJIEKTPUKAX.

[IpenomiieHne M OTpaX€HUE 3JIEKTPOMArHUTHBIX BOJIH Ha TPAaHMIE MEXAY IUIIEKTPUKAMH.
®opmynsl Openens. Ilomgpusanus oTpakeHHONM W IpeIOMJIEHHOW BOJHBL. llomHOE BHyTpeHHee
otpaxkenue. CeeronpoBobl. JuddyszHoe oTpakeHue.

PacnipocTpaHeHye 31€KTPOMATHUTHBIX BOJH B NMPOBOAAMMX cpefax. KoMIulekcHbIN Mmokas3aTenb
npeoMIIeHus], IIyOuHa MPOHUKHOBEHUs. OTpakeHHe OT METaNIMYeCKUX MoBepxHocTei. [laBieHue
3JIEKTPOMAarHUTHhIX BoJIH. CBETOBOE JjaBiieHNE U OMbITHI JIeOeaena.

PacnipocTtpaHeHue 37I€KTPOMarHUTHBIX BOJH B Ciydae aHM30TPONHBIX cpei. [IpoucxoxaeHue
ONTHYECKON aHU30TPOINHU B cpeaax. [IMrIeKTprudecKkue CBOMCTBA aHU30TPOITHOW Cpebl. DIIITUIICOU]L
Jy4yeBBIX cKopocTeil. YpaBHeHue @Ppenens. ONHOOCHBIE M JABYOCHbIE KpucTayibsl. HecoBmanenue
BEKTOpPA MMOTOKA SHEPTUU C HOPMAJIbIO K BOJTHOBOMY (DPOHTY.

[onsgpuzanus cBera.

JIBOiiHOE JydenpesiOMIICHME M €ro HCTOJKOBAaHHE IO DJIEKTPOHHOM Teopuu. [locTtpoenue
[roiirenca s OJHOOCHBIX KpucTamioB. [lomsapuzanuonnsie npudopsl. Ilogydenue u uccienoBaHue
3JUIMITHYECKH MOJIIPU30BAHHOIO CBETA.

Onrtuyeckast aKTUBHOCTb CPEJI.

Bpamenue miocKoCTH MOJSIpU3alMy CBETAa B KPUCTAUIAX OJIEMEHTapHash TEOpPHUs BpALLEHUS
IUIOCKOCTH TOJIIPU3ALIUU.

PoToynpyrue , 3JIeKTPOONTHYECKUE U MATHUTOONTUYECKHUE SIBJICHUS.




®otoynpyrocts. JIuHelHbIi AmekTpoonTudeckuil d3PdexT. KBanpaTudHblii 31eKTpOONTHYECKUNA
¢ dexr. MarautoonTuueckue sBiIEHUS. MarHuTHoe BpalleHHE IUIOCKOCTU TMOJSIPU3ALUN U €ro
KJIACCUYECKasl TEOpUS.

Jucnepcus u NOriaomeHne CBeTa.

Hopmanehass u aHOMayibHas IUCHEPCHS, METOAbl €€ HaOMIOACHHUA. OJEKTPOHHAs TEOpHS
mucnepcuu. [loHsitTie o KkBaHTOBOM Teopuu gucnepcuu. [lormomenue cBera, KodhdULIKEHT
noryomenusi. OKpacka Tel.

Unrepdepenius crera

KorepeHTHOCTh HCTOUHUKOB cBeTa U nHTepdepenus. Bpems u mmna korepeHTHOCTH. JIazep kak
HMCTOYHHMK KOT€peHTHOro cBeTa. [IpocTpaHCcTBEeHHAass M BpeMEHHash KOT€pEHTHOCTh cBeTa. YacTuuHas
KOTepeHTHOCTh. CrocoObl OCYIIECTBICHUSI KOT€PEHTHOCTH B ONTUKE. Poib pa3MepoB HMCTOYHHMKA
CBE€TAa M IMPOCTPAHCTBEHHAs! KOT€PEHTHOCThb. JIMHMM paBHOM TONIIMHBI M WX JOKanu3auus. JIuHum
PaBHOTO HAKJIOHA M WX JIoKann3auus. [IpumeHenue sBieHuit MHTEppepeHnnn cBeta. [ByaydeBbie U
MHOTroJIy4eBble UHTeppepomeTprl. MHTEeppepeHInOHHbIE METOJbI OIpEeNeiIeHHs] ITaJOHA JUIHHBI,
BPEMEHU KOTE€PEHTHOCTH.

Hudpakius cBeta.

[TocranoBka 3amaun 0 IUGPAKIUKA B DJIEKTPOMArHUTHOW Teopuu cBeta. [Ipuanmn [roiireHca-
O®penens. Meron 30 @peHensi, NPSIMOIMHENHOE PaCIpPOCTPAHEHHE CBETa. JOHHAs IJIACTUHKA Kak
auH3a. MeTop TpaduuecKoro ClIoKeHUs aMIuTyld. Judpakuus Ha KPYrJiOM OTBEPCTHH, KPYTJIOM
9KpaHEe M Ha MPSMOYTOJbHOM Kpae dKpaHa. AMIUTUTYIHbIe U (ha30Bble NU(PPAKIUOHHBIE PEIIETKH.
Metox mepepacnpeneneHUs WHTCHCUBHOCTH 10 mopsakam  auppakmun. udpakous Ha
yIbTPa3BYKOBOM BoOJHE. PaccesHue cBera Ha HEOJHOPOJHOCTSX Cpedbl M B MYTHBIX Cpeaax.
Judpakuss peHTTeHOBCKUX JIy4el Ha KPHCTALUTMYCCKUX CTpykTypax. dopmyna Bymnwda-bparra.
Meton Jlays. Merox bparra. Meton [ebas-Lllepepa. dudpakinuoHHas Teopus ONTHYECKHX
n300pakenuii. Pa3perraromas cmia oObeKTHBA, TEJIECKONa U MUKpockona. IlpuHiun ycrpoiictBa u
IIPEJIENbHOE PA3PEUICHHUE YIEKTPOHHBIX MUKPOCKOIIOB.

Pa3noxkenne M3IIyyeHHusa B CHEKTP.

XapaKkTepUCTUKU CHEKTPAJIBbHBIX annaparoB: JUCHEpCcHs, 00JacTh AUCIEPCUU U paspellaroias
cuna. CpaBHEHHE pa3IMYHBIX CIEKTpalIbHBIX NPUOOpPOB (IpU3Ma, pelieTka, NpubOopbl BBICOKOMN
pa3pemaroneil CUIIbI)

Paccesnue cBera.

PaccesHue cBeta B MyTHBIX cpelax. MoOJEKyJIsIpHOE paccesHHE cBeTa B raszax. CraTucTuueckas
TEOpHs paccestHue cBera B rasax. Ilomspusanus M Ienoispusanus paccesHHOro ceera. PaccesHue
CBETa B KOHJCHCHpPOBAaHHBIX cpenax. PaccesHue cBera Ha IpaHULE KUAKOCTb-Ta3 M JKUIAKOCTb-
KUIKOCTb.

T"osorpadus

[Tonsitue o ronorpaduu. [IpuHIMIUaTEHAS cXeMa NBYJIYy4eBOU Tonorpaduu, WHTIOCTPUPYIOIIAs
BO3MOXHOCTh 3allUCH aMIUIUTYyAbl W (a3l BoimHBL. BoccraHoBineHue wu300paxeHud. 3amuch
roJIOTpaMMBbI Ha TOJICTOCIIONHBIX 3MybcusX. [I[puMenenue romorpadpuu.

TennoBoe U3JIy4eHue.

PaBHOBecHOe TemoBoe u3nyueHue. McnyckarenbHas U noriomarenbHas CIOCOOHOCTh Tell. 3aKOH
Kupxroga. AGcomotHo uepHoe Teno. 3akoH Credana-bonbumMana. 3akoH cmemeHus Buna.
HenocTaToyHOCTh KJIaCCMUECKOI0 ONMKMCAaHUs PaBHOBECHOTO U3Iy4yeHus,popmyina [lnanka.

KBaHTOBEIE CBONCTBA CBETA.

['unore3a [lnaHka W TOHSTHE O CBETOBOM KBaHTE. OHEprusi U UMITyJIbC (poToHa. OMBITHI
BaBunoBa. 3akOH COXpaHEHHUS SHEPrUM W HUMIIyJIbCa B Ipoliecce ¢ y4yacTueM (QOTOHOB. DPPexT
KomnToHa. Kom0OunannonHoe paccesHue cBeta. KBaHTOBOE HCTOJIKOBAHHE IIPOLECCOB
JIOMUHECLICHIINH.

Dorodddexr.

OCHOBHBIE  JKCIIEPUMEHTAJBHBIE 3aKOHOMEPHOCTM U HX HUcToiakoBaHue. OmnpeneneHue
noctossHHOM [lmanka u3 dorodddexra. Buyrpenauit poroddpdexr. DoTornekTprudeckue MpuEeMHUKI
cBera ((hoTo371€MEHTHI, POTOYMHOKHUTEIH, POTOANOBI H IIEKTPOHHO-ONITHYECKHE TIPEOOPa30BaTEIIH).
Ouznyeckue NPUIUHbBI, OTPaHUYUBAIOIINE YYBCTBUTEILHOCTD (DOTOIIEKTPUUECKUX U3MEPEHUH.




Jlazepsl.

CrnoHTaHHOE€ W  BBIHYXKIEHHOE WH3IydeHue, KodbdumumenTsl OiHmTelHa. WHBepcHas
3aCEJICHHOCTh JHEPreTUYECKUX YpOBHEH. MexaHu3M MpOLECCOB B ONTHYECKUMX KBAHTOBBIX
reHeparopax U yCWIMTeNsX. Pa3nuunble TUIBI J1a3€pOB U UX IPUMEHEHHUE.

CkopocTh cBeTa.

CkopocTh cBeTa B BaKyyMe€ M MeToAbl €€ u3MepeHus. ONTHYECKHe SKCIEPUMEHTAIbHBIC
000CHOBAaHHS TEOPUU OTHOCUTENBHOCTH (ombIThl Puszo, Maiikenbcona). ONTHUYECKHUE OIBITHL B
HEUHEpLUaIbHBIX cucTeMax oTcueTa, d3hdext Canbsika, nazepHble rupockonsl. Jpdext Jomnepa B
akyctuke u omnrtuke. [lomepeunsiii >gdexr B onTHueckux wu3MepeHusx. KpacHoe cmemieHue B
cnektpax [Mamaktuk. JloriepoBckoe yHUIMpEeHUE CIEKTpaldbHBIX JUHUNA. AGeppanus cBera. Dddexr
YepeHkoBa U €ro IpUIIOKEHHUE.

Henunelinag ontuka

Henuneiinast 3aBUCUMOCTb MOJISIPU3ALMKA CPEbl OT HAIPSDKEHHOCTH AIEKTPUYECKOrO IOJIs IpU
OOJBIIMX TMJIOTHOCTSX MOTOKAa u3iMy4deHus. OCHOBHbIE HeNUHEWHbIE 3(PQEKThl (IeTEKTUPOBAHUE,
YMHOXKEHHE TapMOHHK, camodokycupoBka). IlpeacraBieHne o MexaHW3Me MHOTO()OTOHHOTO
MOTJIOUICHUS U paccesHus. Y cioBue cuHXpoHu3ma. [Ipocreiimume npruOopbl HETUHEHHON ONTUKH.

ITPOI'PAMMA ®U3BUYECKOI'O IPAKTUKYMA 110 PA3BJIEJIY «OIITUKA ».

BBoaHoe 3anatue

1.OnpeneneHne nmokasareist MPeIOMIICHHS KHUIKOCTH TIPU TIOMOIIH pePpaKkToOMeTpa.

2. OnpezeneHue nokasarens IPpeJOMICHUs CTEKIIA C TOMOILBI0 MUKPOCKOIIA.

3.0npeneneare (GOKYCHBIX PACCTOSHUN TIOJIOKUTEILHOW ¥ OTPHUIATENBHON JHMH3 METOIOM
beccens.

4.0Onpenenenue (OKYCHBIX PACCTOSHUN W TJIABHBIX IIOCKOCTEH JBYXJIMH30BOH ONTHYECKOU
CHCTEMBI.

5.0npeneneHne yBeIHMUeHUS] MUKPOCKOTIA.

6. M3ydeHue u JeMOHCTpalMs ONBITOB MO AU(paKIUK CBETA.

7. I3yueHne nMHEN4aThIX CIIEKTPOB

8. UccnenoBanue sieHUs TU(pPaKkIUy CBETa Ha KPYTJIOM OTBEPCTHH U ILENH.

9. Onpenenenre OCHOBHBIX XapaKTEPUCTUK TU(DPAKIIMOHHON PELIETKH.

10.0Omnpenienenue UIMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO KoJiel] HeroToHa

11.3HaKOMCTBO C TOJIIpU3aIlieil CBeTa

12.MccnenoBanue 3akoHa Maitoca 1 IpOXOJKAEHHE CBeTa yepe3 (pa3oByIo MIACTUHKY.

13.0mnpenenenue UTMHBI CBETOBOM BOJIHBI IIPH MTOMOIIHN AU(DPAKIIMOHHON pelIeTKA

14. V3y4eHust BHyTPEHHHUX HaNpsDKEHUH B ONTHYECKOM CTEKJIe

15.0mnpenenenne 4yBCTBUTEIBLHOCTH (HOTODIEMEHTA

16.Buemrnmii potorddext

17.13ydenene abCOIIOTHO YEPHOTO TeNa.

18.Cniexktp aToMa Boziopoaa.

PEKOMHEAYEMOE PACHPEIAEJEHUE INPAKTUYECKHX MU CEMHUHAPCKHX
SAHATHUM IO PA3IAEJTY «OIITUKA».

IIpakTHYeckue 3aHATHA MO pa3aeay «OnTuka» Kypca oo0mei pu3nku
(2xypc,4-cemectp).

1.0OcHoBHBIE (hoTOMeTpHuueckue Bemuumubl 37.3: 37.4: 37.5: (1), 37.8, 37.11, 37.14, 37.18 (1)
15.53, 15.6 (2) Jomamuee 3axanue: 37.1, 37.6, 37.17, 37.7 (1).

2.5lpkocTh, CBETUMOCTb, HWHTEHCHUBHOCTb CBe€TOBOro mnoroka. 37.12,37,13,37.15, 37.19
(1),15.53,15.56,15.57, (1). Jomamnee 3amanue: 15.57, 15.12 (2).



3.3aK0H OTpaX€HUsI W IPEJIOMIICHHS CBETA, SIBJICHHME IIOJIHOTO BHYTPEHHETO OTpaxkeHHs.38.9,
38.12, (1), 15.12, 15.13, 15.16, 37.14, 15.18, 15.21, 15.22 (2). Homamnuee 3amxanue: 38.16, 38.8, (1),
15.15, 15.17, 15.3, 15.6 (2).

4.Ilnockue, cepuueckue 3epkaina, mpuMbl.38.2, 38.13, 38.22, 38.21, (1);

15.1, 15.6, 15.9, 15.25, 15.23, 15.26, 15.28, (2). lomarnHee 3agaHue

HeoOs3atenshoe: 38.19, 38.23, 38.24, (1).

5.llenTpupoBaHHas ONTUYECKAs] CUCTEMA, €€ KapAUHAIbHBIC 3JIEMEHTHI, TOJICTast, TOHKAsl JIMH3A.
Cucrema u3 AByX JuH3, Teneckor. 38.51, 38.35, 38.34, 38.31, 38.32, 38.33, (1); 38.53, 38.55, 38.48,
38.49 (1).

6.KontponpHas padora Nel

BapuanTt Nel:
Bapuant No2:
Bapuant Ne3:
Bapuant Ne4:
Bapuant NeS5:
Bapuant Neb6:

15.41, 15.58, 15.66, (2); 38.59 (6) (1)
15.36, 15.54, 15.67, (2);38.59 (a) (1)
15.42, 15.59, 15.63, (2)

15.45, 15.60, 15.64, (2)

15.17, 15.37, 15.56, (2)

15.8, 15.38, 15.57, (2)

7.Nutepdepennmst cera.KorepeHTHbIE HCTOYHUKH CBETA, KOTEPEHTHBIE BOJIHBI, HHTEP(EPEHIIHS.
buzepkano ®penens, meron KOnra, bununsa buiie.

16.4, 16.5, 16.7, 16.8, (2) 39.1, 39.2, 39.3 (1)

8.UnTtepdepeniuss B TOHKUX IUIeHKax. HHTepdepeHIIMOHHbIE TOJOCH PaBHOW TOJIIIUHBI U
paBHoro HakioHa.39.5, 39.6, (1), 16.9, 16.10, 16.12, 16.26, 16.27,

16.14, 16.16, 16.17, 16.18, 16.19, 16.21 (1). Jlomamuee 3amanue: 39.11 (1)

16.12, 16.20 (2).

9.1utepdepomerp Maiikenbcona, XKamena, ®adpu-Ilepo.Jlomamnuee 3amanue: 39.14, (1) 16.26,
16.27 (2)

10.Judpakuus cBeta.llpunuun I'toiirenca-®penens. Meton 30 @penens. 30HHas MJIACTUHKA
Kak jquH3a: 16.28, 16.29, 16.31, 16.32 (2). lomamuee 3ananue: 16.33, 16.34, (1)

11. Mudpakuus Dpaynrodepa. Hudpakius Ha OAHON 1mienw, IUGPaAKIUOHHAS peIIeTKa.
Hudpakiuss Ha KpUCTATMYECKUX CTpyKTypax: 16.35, 16.36, 16.37, 16.38, 16.41, 16.43, 16.44
(2);16.45, (c) 16.47 (¢),9.17, 39.18, 39.9, 39.23, 39.24, 39.25 (1). Jomamnee 3amanue: 39.22, 39.27,
39.28 (2)

12.KonTponbHas pabota Ne2

Bapuant Nel:
BapuanTt Ne2:
BapuanT Ne3:
Bapuant Ne4:
Bapwnant Ne5:
Bapuant Neb6:

16.14, (2) 39.17, 39.31 (1)
16.16, (2) 39.18, 39.35 (1)
16.17, (2) 39.9, 39.32 (1)
16.18, (2) 39.23 (1) 39.24 (1)
16.19, 16.59 (2), 39.24 (1)
16.21, (2) 39.25, 39.35 (1)

13.ITonsipusanus cBera. 3akoH bprocrepa: 39.31, 39.35, 39.32 (1);

16.58, 16.60, 16.62, 16.63 (2)./lomamHee 3aganue: 16.64, 16.65, 16.59 (2);39.35, (1)

14.3akonbl  TemmoBoro wu3nydeHHs3akoH Kwupxroda. 3akon Credana bompnmana. 3akoH
Cwmemenus Buna. @opmyna [Inanka anms pacnpeneneHuss MOITHOCTH W3NydeHus mo dactotam: 41.1,
41.4,41.7,41.8,41.17,41.21 (1); 18.5, 18.6, 18.12, 18.13, 18.16 (2). HomamHee 3amxanue: 18.7, 18.11,
18.20, 18.21 (2)

JluTepatypa K NpakTHYeCKHM M J1a00PATOPHBIM 3aHATHAM N0 pa3ienay «OnTuka

J.1. CaxapoB. Coopuuk 3anau no ¢usuke. M.«IIpocemenue».1973r.

B.C. Bonbkenmreiin. COOpHHK 3a71a4 1Mo Kypcy oomient ¢puszuku. M., «Haykay. 1979r.

A.H. Bonoxos u ap. 3agaunuk no ¢gusuke. M. «Brpicmas mkona».1968 r.

0.41. CaBuenko. 3amauu o ¢usuke. M. «Hayka».1988 r.

B.M.UBeponoBa u np. ®uznueckuii NpakTUKyM. DiaeKTpuuecTBo 1 ontuka. M.«Hayka».1968 r.
H.H. Maiicoga. [Ipaktukym o kypcy oomeit pusuku M. «Hayka».1963 r.

ok wnE



7. A.B. Koptsies, FO.B. Py6nes, A.H. Kynenko. [Ipaktukym no ¢pusuke. M. «Bpicmas mkonay.1963
I.

8. K.A. bapcyxkosa. JJabopaTtopHblii pakTUKyM 10 ¢usuke. M.  «Bricias mkomia».1988 .

dopma UTOroBOro KOHTPOJIS.

dopMoii UTOrOBOr0 KOHTPOJIS TI0 JICKIIUSM SIBJISICTCS] YCTHBIH 9K3aMeH. K 9Kk3aMeHy I0ImycKaroTest
CTYACHTHI, IMOJIYUYMBHIUC 3a4YCT I[MO0 CCMHUHAPCKHUM 3aHATHAM H 110 IMPAKTUKYMY. YcTHBEIM PK3aMEH
HPOXOJHUT O OMIeTaM, Kbl U3 KOTOPBIX COAEPXHT JBa Borpoca. KaxkIplii BOIPOC COMEPIKUT
OIWH NYHKT HpOorpaMMbl KypcCa WA €ro 4acThb. I[JISI MOJIYYCHHA 3a4CTa MO CCMUHAPCKUM 3aHATUAM
CTy/IeHT O0s3aH pEIINTh HE MEHEe JBYX IHMChMCHHBIX KOHTPOJIbHBIX paOOT, BBIMOJHUTH BCE
JIOMAIITHUE 33J]aHKsI ¥ YCICIIHO BBICTYIUTh Ha ceMuHape. J1Jis mosryueHusl 3a4era 1o JIabopaTropHOMY
NPAKTHKYMY CTYACHT JOJDKEH BBIIOJIHUTH BCE J1a0OpaTOpHbIe pabOThI, MPEAyCMOTPEHHBIC YICOHBIM
IUTAHOM, T.€. IECATh PadoT.

CamocTosiTeJIbHOE HU3YyYCHHUE Pa3AC/IOB JUCHUIIJIUHBI

BOITPOCHI JIsI CAMOITPOBEPKH U HNOAI'OTOBKHU K INPOMEXYTOYHOMY
KOHTPOJIIO.

Ne ConepxaHue TeMbl Yacel ®dopma
CPC KOHTPOJISI

1 JluneliHas HeNMHEHHAs! ONTHKA. 1 YCTHBIH
oIpoc

2 [TponosnbHble U monepeyHble BOJHBL. Pazmuunble Buael | 1 YCTHBIH
MOJISIPU3ALMH SJICKTPOMArHUTHBIX BOJIH. oIpoc

3 XapakTepucTuka W W3JIyYeHHE €CTeCTBEHHOro cmera. | 1 YCTHBIN
EcrecTBeHHAas MMPUHA JIUHUN H3ITy4EHUs. oIpoc

4 [IIxana 31eKTPOMarHUTHBIX BOJIH. 1 YCTHBIN
OIpoc

5 AOeppaliiil OTITUYECKUX CUCTEM. 1 YCTHBIHN
OIIpoc

6 JuddysHoe oTpaxeHue. 1 YCTHBIN
OIpoc

7 OTtpakeHue OT METAJUIMYECKUX MTOBEPXHOCTEH. 1 YCTHBIN
OIIpoc

8 [TpoucxoxaeHne ONTUYECKON aHM30TpONMU B cperpax. | 1 YCTHBIN
JIM3JIeKTpUUeCcKre CBOMCTBA aHU30TPOITHON CPEIbl. oIpoc

9 [Tonyuenue Hu HUCCIIe0BaHNe sumnnTryeckn | 1 YCTHBIN
MOJISIPU30BAHHOTO CBETA. oIpoc

10 Bpainenue miockocTu Noispu3aiy cBeTa B Kpuctamax. | 1 YCTHBIN
oIpoc

11 ITonsiTHE O KBAaHTOBOW TEOPUU CBETA. 1 YCTHBIN
oIpoc

12 D¢ ekt 3eemana u ero kiraccuyeckasi TEOpusl. 1 YCTHBIN
oIpoc

13 Bpemst u mmMHa KorepeHTHOCTH u3inydeHus. Jlazep kak | 1 YCTHBIN
MCTOYHHK KOT€PEHTHOTO CBETA. oIpoc

14 [IpocTpancTBeHHass U BpeMEHHasT  KOTEPEHTHOCTb. | 1 YCTHBIN
YacTuuHasi KOTEpEHTHOCTb. oIpoc

15 Habmonenue SABJICHUI unTepdpepentmu | 1 YCTHBIN
NOJIIPU30BAHHBIX Jy4Yel B KPUCTAJIOONTHKE. oIpoc

16 JIMdnekTprudeckre OTpaXkarolllMe CJIOM M IpocBeTieHue | 1 YCTHBII




OIITHKH. OIIpoc

17 HNHTepdepeHIMOHHBIE METOJbI ONPEICICHUS ATaJoHa YCTHBIN
JUTMHBI, BPEMEHH KOT'€PEHTHOCTH, JUTMHBI KOT€PEHTHOCTH. OIpoc

18 Judpakuus Ha KpPYriaoM OTBEPCTHH, KPYIJIOM JKpaHEe U YCTHBIN
IpSIMOYTOJILHOM Kpae dKpaHa. OIpoc

19 Judpakius Ha yIbTPa3BYKOBOM BOJHE. 1 YCTHBIN
OIpoc

20 Paccessnue cBera Ha HEOJHOPOAHOCTSX cpeabl W B | 1 YCTHBIH
MYTHBIX Cpeiax. OIpoc

21 3anuch roJorpaMM Ha TOJICTOCIONHBIX IMYJIbCHSIX. 1 YCTHBIN
OIIpoc

22 [Tpumenenue ronorpaduu. 1 YCTHBIN
OIpoc

23 [IpyHuMI ¥ yCTPOMCTBO, W IpeneiabHOE paspeunieHue | 1 YCTHBIN
AIIEKTPOHHBIX MUKPOCKOIIOB. oIpoc

24 HenocrarouyHoctsb KJIaCCHYECKOTO omucanus | 1 YCTHBIN
PaBHOBECHOTO M3my4eHusi, hopmyia [lnanka. oIpoc

25 KBaHTOBOE HCTOIKOBAaHHE MPOLECCOB JTFOMUHECLCHIINY. 1 YCTHBIN
OIpoc

26 dusnyeckue MIPUYHHBI, orpanuyuBaromue | 1 YCTHBIN
9YBCTBUTEIBHOCTH (POTOAIEKTPHUECKUX U3MEPEHHIA. OIIpoC

27 Pa3nu4HbIe THITBI 1a3€POB U MX PHUMEHEHUE. 1 YCTHBIN
oIpoc

28 Onrtuyeckue ONBITHI B HEUHEPHUAIBHBIX CHCTEMax | 2 YCTHBIN
orcyeta, 3¢ ekt CaHbska. orpoc

29 O ekt lomiepa B akycTUKE U B ONTHKE. 1 YCTHBIN
OIIpoc

30 O ekt YUepeHkoBa U ero NpuiIoKeHHUeE. 1 YCTHBIN
OIIpoc

31 [IpencraBinenne 0  MexaHu3Me  MHOrogotoHHoro | 1 YCTHBIN
TIOTJIOIEHUS U PACCESIHUS. OIIpocC

32 [Tpocretinme nprOOPHI HETMHEWHOW OTITHUKH. 1 YCTHBIH
OIIpoc

5. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

5.1 HuTepakTHBHBIC 00pa3oBaTe/IbHbIe TEXHOJOIMHM, HCHOJb3yeMble B ayAWTOPHBIX
3aHATHAX

Hcnonb3yemblie
Bun 3anstus MHTEpaKTUBHbBIE
Cemectp
(1, TIp, 7Ip) oOpasoBarenbHbIe
TEXHOJIOTUU
4 J IIpeszentanun
I1P [IpesenTanum,
o0yuarolee TeCTUpOBaHHE
JIP Buptyanbubie
nabopaTopHble paboThI
Hroro:




6. YueOHO-MeTOAUUYECKOE ODecleyeHUe CaMOCTOSATEbHOI padoThl cTyaeHTOB. OLeHOYHbIe
CPeACTBA JIsi TEKYLIEro KOHTPOJISI YCIEeBAeMOCTH, NPOMEKYTOYHOH aTTeCTANMHU IO HTOram
OCBOCHMS THCIHUIIHHBI.

6.1. [li1an caMocTOSITE/ILHOM PA0OTHI CTYJIEHTOB

Jns monydenus TiyOOKHMX W TPOYHBIX 3HAHWK, TBEPABIX HABBIKOB M YMEHHH, HeoO0Xoanma
cucTeMaTHyecKasl caMOCTOsITeIbHAs padoTa CTyIeHTa.

B paboueii nmporpamMmme mpeaycMOTpEeHa CaMOCTOATENbHas padoTa Ui MpopabOTKH JIEKIIMOHHOTO
(TeopeTHyeCcKOro) MaTepuasa IMpH HMOJArOTOBKE K KOHTPOJIBHBIM MEpOINpPHATHUSAM (B YAaCTHOCTH K
TECTUPOBAHUIO)

6.2. MeTonnyeckue yKa3aHusl 0 OPraHU3aALHM CAMOCTOSITeJIbHOH PadoThI CTYIEHTOB
Llenpto caMOCTOSTENLHOM pabOTHI SBISIETCS CaMOCTOSITEIbHOE MPHOOPETEHHWE HOBBIC 3HAHUN |
BBIPA0OTKA CIOCOOHOCTM K IIOCTOSSHHOMY CaMOOOYYEHHIO U CaMOCOBEpIICHCTBOBAHUIO B
npodeccHOHaIBHON U COLMATLHO-00IIECTBEHHBIX cepax AesTeIbHOCTH.

CamocrosrenpHas ydeOHas paboTa mpencTaBieHa TakuMHU (opMamu ydeOHOTo mporecca, Kak
JEKIMsI, CEMUHAp, MPaKTUYECKHE U J1a00paTOpHbIe 3aHATHS, SKCKYPCHUHU, OArOTOBKAa K HUM. CTy/eHT
JOJDKEH YMETh BECTH KpaTKWE 3aliCH  JICKIMH, COCTaBISATH KOHCIIEKTHI, IUIAHBI M TE3HCHI
BBICTYIUICHHH, TOOUPATH JTUTEPATYPY H T.1.

Hayunas camocrosTensHas paboTa CTy/I€HTa 3aKJII0YAEeTCsl B €r0 Y4aCTHU B paboTe KPY’KKOB Ha
Kadenpax, B HAyYHBIX KOH(EPEHUMSIX pPA3HOTO YpPOBHS, a TaKKe€ B HANMCAHUU KOHTPOJBHBIX,
KYpPCOBBIX U BBIITYCKHBIX KBAJTU(PUKAIIMOHHBIX (IUIUIOMHBIX padoT) paboT.

CamocrosiTeabHas! paGOTa CTYACHTOB BRJIIOYACT CICAYIOIINEC KOMITIOHCHTDI:

NoNe Kon-Bo ®dopma
HaumenoBanue paboTsl
1/ 4acoB KOHTPOJIS

[TpopaboTKa JIEKIIHMOHHOTO

1 pop i 37 OK3aMeH
MaTepuaia

2 [TonroroBka K NpakTU4ECKUM 14 Pabora y 10CKH; KOHTPOJIBHBIE,
3aHITHIM CaMOCTOSITENIbHbIE Pa0OTHI.

3 [ToaroToBka k 1a00paTOPHBIM 19 Jlomyck K KaXkao# 1abopaTopHOI
paboram paboTe U 3aluTa OTYeTa.

6.3. Marepuaabl 1Jisi NPOBeJCHUS] TEKYLIEro M INPOMEKYTOYHOr0 KOHTPOJISI 3HAHMH
CTY/ICHTOB

Ne Bun koHTpONIS Kontpomupyewmsie Tembl | KomneTeHuum, KOMIOHEHTBI
n\n (pa3nenbn) KOTOPBIX KOHTPOJIUPYIOTCS
1 KonnoxBuym, ITocTossHHOE JIEKTPUYECKOE VIIK-2; OIIK-1, ITK-3
KOHTpOJIbHas paboTa noJie
2 KonnoxBuym, IlocTosHABIH VIIK-2; OIIK-1, ITK-3
KOHTpOJIbHas paboTa ANEKTPUUYECKUI TOK
3 KomiokBuyMm, TeCThI DneKTpONpPOBOAHOCTh VIIK-2; OIIK-1, TIK-3
4 KomnokBuyM, TeCTbI| DIEKTpUUYECKHE SABICHUS B VIIK-2; OIIK-1, TTIK-3
KOHTaKTax
5 KomnokBuym, TecTh DNEKTPOIUTHI VIIK-2; OIIK-1, IIK-3
6 KomnnokBuyM, TeCTbl | DIEKTPONPOBOTHOCTH Ta30B VIIK-2; OIIK-1, [TK-3
7 KomnoxBuym, CranmoHapHOe MarHUTHOE VIIK-2; OIIK-1, IIK-3
KOHTpOJIbHast paboTa 1oJie
8 KonnoxBuym, DJIEKTPOMArHUTHOE TOJIE. VIIK-2; OIIK-1, I1K-3




KOHTpOJIbHast paboTta YpaBHeHnust Makcseiia

9 KomnoxBuym, Konebanus u BOIHEI VIIK-2; OIIK-1, IIK-3
KOHTpOJIbHast paboTa

KoHTpoJibHBIE BONIPOCHI 110 ONITHKE /IS CTYAEHTOB 2 Kypca (4-cemecTp).

DnexTpoMarHuTHas npupoja cera. CTpyKTypa IUIOCKUX 3JEKTPOMAarHUTHBIX BOJIH.
Cynepno3unus 3JeKTpOMAarHUTHBEIX BOJIH. CTOSIYME 371€KTPOMAarHUTHBIE BOJIHBI.
Pa3nnunble BUIBI NOJISPU3ALUU BOJIH.
XapakTepuCTHKa U3JIy4YEHHs €CTECTBEHHOIO CBeTa. EcTeCTBeHHas IMPHUHA JIMHUM U3ITyYeHHUS.
[IIxaJa 351eKTPOMAarHUTHBIXBOJIH.
OcHOBHbIE (POTOMETPUUECKUE BETUUUHBI U METO/IbI UX U3MEPEHUS.
I'eomeTpuueckas onTuKa Kak peaebHbIA ClIydaid BOJHOBOM ONTHUKH.
IlenTpupoBaHHask ONITUYECKAs] CUCTEMA €€ KapHUHAJIbHbBIC 3JIEMEHTHI.
Abeppatiysi ONTUYECKUX CUCTEM.
0. [IIpenomieHue u OTpakeHUE IEKTPOMArHUTHBIX BOJIH Ha FPAHULIE MEXY JUAIEKTPUKAMU.
1. Tlonsipuzauus BOIHBI NPETOMICHHON U OTPAKEHHOM Ha TPAHULIE MEXKAY AUDJIEKTPUKAMHU.

12. TlosHoe BHYTpeHHEE OTpa)keHue CBETONpoBoAbl. Juddy3unoHHOEe OTpaxeHue.

13. PacnpocTpaHeHWe JJIGKTPOMATHUTHOW BOJHBI B MPOBOISIINX CpefaX, KOMIUICKCHBIN
HoKa3aresb MPeJOMIICHHUs, IITyOHHA TPOHUKHOBEHHUS.

14. OrtpaxeHue OT METAIUIMYECKUX ITOBEPXHOCTEM.

15. /laBiieHue 371€KTPOMAarHUTHON BOJIHBI.

16. CseroBoe naBneHue u onbITh JleOenena.

17. KorepeHTHOCTb MCTOUYHUKOB cBeTa. Bpems M juimHa KorepeHTHocTH. Jlazep Kak HMCTOYHMK
KOI'€pEHTHOIO CBETA.

18. YacTtuuHas KorepeHTHOCTb. [IpocTpaHCcTBEHHAs BpeMEHHasi KOTE€PEHTHOCTb.

19. Cmoco0 ocymiecTBICHHS KOTepeHTHOCTH B onTrHKe. Meroa KOnra u ®penerns.

20. Ponb pa3MepoB UCTOYHHKA CBETA U IPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

21. JluHuM paBHOH TOJIIMHBI U MX JIOKAIHA3ALIHSI.

22. JluHUM paBHOTO HAKJIOHA U UX JIOKAJIH3ALMAL.

23. Ilpumenenusi sBIeHMH uHTephepeHINH. [IUdJeKTpuYeckne OTpakalolme CcJIou U
IIPOCBETIICHUE ONTHKHU.

24. JIBynmydeBble H MHOTOJIYYeBBIC HHTEP()EPOMETPHI.

25. VHTepdepeHLMOHHbIE METOJbl ONpEeJeNeHHs] 3TajoHa JJUHBI, BPEMEHH KOTE€PEHTHOCTH,
JUTMHBI KOT€PEHTHOCTH.

26. Ilpunnums [roiirenca-Openerns.

27. Meron 30H @penens. [IpsmonuneiiHoe pacpocTpaHEeHHE CBETA.

28. 3oHHas IIIACTHHKA KaK JIMH3A.

29. TI'paduyeckoe BHIYUCICHUE PE3YIbTUPYIOIIEH aMITTUTY IbI.

30. JIudpakums Ha KPyTIOM OTBEPCTHH, KPYTJIOM SKpaHe U Ha PSIMOJIMHEHHOM Kpae dKpaHa.

31. [udpaxkuus @payHrodepa OT OAHOM IIENH, BIMSHUE HIMPUHBI LIEIU HA JUGPAKIMOHHYIO
KapTHHY.

32. Cnydaii kocoro majeHus jJy4yed Ha JUQPpPaKUHMOHHYIO pemeTky. da3oBble M aMIUIUTYIHBIC
PEIIETKH.

33. Judpakuus Ha NepHOANYECKUX HETIPEPBIBHBIX CTPYKTYpaX.

34. XapakTepuCTHKa CIIEKTPAJIbHBIX alllapaToB: AUCIEPCHs, 00IaCTh JUCIIEPCUU U pa3peniaronias
cuia.

35. Jludpakius peHTTCHOBCKUX Jydeld Ha KPUCTAUIMYECKHX CTpyKTypax. Popmyna Bynbda-
bporra.

36. PentrenoctpykrtypHbiii ananu3. Meton Jlays, meron bparra, meron /lebas-1llepepa.

37. Tonorpapus. TonorpapupoBanue chepuueckoit  BomHBL. ~ OOBEMHBIE  T'OJOTPAMMBI.
[Tpumenenue romorpadum.

RBoOoo~NOR~wNE



38.

Paspematomas cuna MHUKpOCKoOMa, Teseckona. MMMepcronHble 00bekTHl. Meton (a3oBoro

KOHTpAacTa.

39.
40.

DNEKTPOHHBIM MUKPOCKOIL.
[IpoucxoxkaeHne ONTHYECKOW aHM30TPONMM B cpenax. JlManeKkTpuueckue CBOMCTBa

AQHU30TPOIHOU CPEMBI.

41. OnTuyeckue CBOMCTBA aHM3OTPOITHON Cpeapl. DIUTUIICOU JTYUYEBBIX CKOPOCTEH. YpaBHEHHE
Openes.

42. OpnoocHble MByocHBIE KpucTainibl. [TocTpoenue [roiireHca it 0JTHOOCHBIX KPHCTAILIOB.

43. TlonsipuzanmnoHHbie TPUOOPHL. 3aKoH Maroca.

44. Tloxy4eHue u UCCIICAOBAHUE AILTUIITUICCKH MOJISIPU30BAHHOTO CBETA.

45. BpamieHue ioCKOCTH MOJISIpU3aIluu CBETA B KpUCTaJUIAX.

46. HopwmanbHas U1 aHOMaJIbHAS TUCTIEPCHSI U METO/IbI €€ HAOJIIOICHMSI.

47. Tlormomenue cBeta, K03 duuueHT nornomenus. Okpacka Tel.

48. BpamieHne IIOCKOCTH MOJIIPH3AIMY CBETa B MATHUTHOM MoJie. D ekt 3eemaHna.

49. MHcmyckaTenbHas M MOTJIOMATENIbHAS CIIOCOOHOCTH Tel, 3akoH Kupxroda. AGCOTIOTHO YepHOE
TEJO.

50. 3axon Credana-bonpiimMana u 3akoH cMerieHus Buna.

51. HenocTaTOYHOCTH KJIACCHYECKOTO OIMCAHMS PABHOBECHOTO M3iyueHus, hopmyna [Tnanka.

52.  ®otorddexT. 3akonsl hoToddexTa. YpaBHEeHHE DHHIITEHHA.

53. Buyrpennuit potorddexr.

54. Dwueprus, uMIryibc GOTOHA.

55.  Dddexr Komnrona. KomOuHanmonHoe paccesiHie CBeTa.

56. CkopocTb CBETa B BAaKyyMe M METObI €€ U3MEPEHUSI.

57. Omneitel Puzo, MalikeabcoHa.

58. Dddexr Homrepa B ontuke. KpacHoe cMmeleHne B CIICKTpax ['amakTuk.

T'PA®HUK PEUTUHI OBBIX MEPOITPUATUI

Ne MecHll

cemecTpa

4 ¢deBpaiib ‘ MapT ‘ anpenb ‘ Mau ‘ UIOHb

Jlexuum.

4 KOJJIOKBUYM aTrecrauus | OK3aMeH
IIpakTHueckue 3aHATHS.

4 aTTecTanus aTTecTranus
JlaGopaTopHble 3aHATHSI.

4 aTTecTanus aTTecrauus | 3ayer

MaTCpI/IaJ'ILI A TIPOBCACHUA TCKYLICTO KOHTPOJIA 3HaHUN U HpOMC)KYTOqHOfI aTTeCTalinun
COCTaBJIAIOT OTHeHBHBII\/’I JOKYMEHT — (DOH)I OLCHOYHBIX CPCACTB IO AUCIUILIINHE Omnruka.

7.

y‘leﬁHO'MeTOZIl/I‘leCKOQ U MaTepUuaAJbHO-TEXHUIECCKOE obecmeueHue AUCHHUITINHbI

OnrTuka.

MeToanueckue yKkazaHus K J1a00paTopHbIM padoTam

JlaGopatopHble paboThl TO Kypcy «OnTHKa» o0ecredyeHbl METOAMYECKHMMH YKa3aHUAMH U
yueOHNKaMU — « DU3UYECKUN TTPAKTUKY M)

MeTonnyeckue ykazaHusi K IPAKTHYECKHUM 3aHATHAM

[IpakTuueckue 3aHATHs 00ecTIeYeHbl METOJUYECKIMH YKa3aHUSIMU



7.1. Y4eOHas qureparypa:
OcHoBHasi iMTEpaTypa
I'.C. JTannc6epr Onrtuka. C-ub. Jlans».2006 T.
J.B. CuByxun. Kypc o0meii ¢pusuku, pazaen «Ontuka». M.«Hayxka». 2006 t.
H.M. TI'omxaeB. Ontuka. M.« Breiciiag mkomay. C-nb. «Jlagep» 2012 1.
MartseeB A.H.. Ontuka.Kypce O6mieii ¢pusuku. ST. M. «Bpicmas mxona».2013 r.
bytukos E.H. OnTuka 2-e uzganue.C-ub. «Jlanb» 2013r.
N.B. CaBenbeB. COOpHUK BOIIPOCOB U 33a4 10 Kypcy obmeit ¢usuku. . C-nb. «Jlaus» 2013 .
H.N. KamreeBckuii Bonnosas ontuka. C-nb. «JIans».2006 1.
A.H. Margees, [I.®. Kucenes. O0mmii pusuvecknii npaktukym. MIY, 1991 r.
9. ®usuyeckuii npaktukym. [lox pen. iBeponosoii B.U., yacts 1. M., 1976
10. ABopckwuii, .M., letnad A.A. Kypc ¢usuxu. M. UznatensctBo «Bricmas mkoma» 2001r.
11. OsgumnHuKOB B.A. COopHHMK 3amad mo Kypcy oOmas (gusuka, 4acte 2-s. DJICKTPUUSCTBO U
MarHetusMm. Onruka. M. ®uzmartkuaura.2004

NGO~ wWNE

JlonoJiHuTeIbHAS JIUTEpPaTypa
1.11.B. CasenbeB Kypc obuieii ¢pusuka, 1. 2, M. «Hayka».1982 r.
2.A.A. 3ucman, O.M.Tonec. Kypc obmeit pusuka, 1.3.M. «Hayka».1970 1.
3JLJ. Jlangay, AWM. Axuezep, E.M.JluBmmu. Kypce obmeit pusuku. M. «Hayka». 1982 r.
4. C.D. @pum, A.B. Tumopesa. Kypc obmieit ¢pusuku, T.3. M. «Hayka».1961 r.
5. B.C Bonbkenureil. CoopHUK 3a/1a4 110 o01ieMy Kypcy ¢usuku. 1979 r.
6. 1. Kurrens. Beenenue B ¢pusuky tBepaoro tena. M. «Hayka».1976 r.

IHepuoauveckue u3aHus

1. Uzsectuss AH P®. Cepus puznueckas.
2. ®u3uKa M TEXHUKA MTOTYIMPOBOIHUKOB
3. ®usmka TBEpAOro TeNa
4. OnTHKa U CTIEKTPOCKOIHS
5. Uzsectus By3os. CeBepo-KaBkasckuii pervioH. EcrecTBeHHBIE HAyKu
7.2. HNuTepHer pecypcebl:
Ha3Banue pecypca Cceblaka/nocTyn
DOnekTpoHHas OubnuoTeka oHnaiH «ExamHOe OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM pecypcamy
«O06pa3zoBatenbHbIil pecypc Poccumny http://school-collection.edu.ru
DdenepanbHbIi 00pa3oBaTeNbHBIN MOPTAJT: http://www.edu.ru
YUPEXKICHHUS, MPOTPaMMBbl, CTaHAAPThI, BY3bI, TecThI
EID, THA
DdenepanbHbIif LEHTP MH(POPMAIIMOHHO- http://fcior.edu.ru
oOpazoBartenbHbIX pecypcoB (PLIMOP)
Pycckast BupTyasipHasi Oubianoreka http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanus FOra Poccum http://old.rsue.ru/Academy/Archive
«AKamemMus» s/Index.htm
Hayunas snekrponnasi Oubimoteka «e-Libraryy http://elibrary.ru/defaultx.asp
DeKTpOHHO-0MOroTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cthepe obpazoBanus «MHGOpMHOY
NudopmanmonHo-nipaBoBas cucrema «l apaHm CeteBas Bepcusi, JOCTYIIHA CO BCEX



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Nuarl’y

OnekTpoHHO-0nbaroTeuHas cuctema «tOpait» https://www.biblio-online.ru

7.3 IlporpammHoe oOecrneyeHHEe COBPEMEHHBLIX HMH(POPMALMOHHO — KOMMYHHMKAIMOHHBIX

TeXHOJOTUil (JINI[eH3UOHHOE)
Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
Amntusupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-npaBoBas cucrema “I"apant”
6 Oneparronnas cuctema Microsoft Windows XP Professional.
7. ITaker npuknaaubeix mporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoayKT « AHTHUBUpPYC Kacnepckoroy.
9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusiii npogykt MATLAB 6.

agsrwONE

7.4 MaTepuaibHO-TeXHUYECKOe o0ecnevyeHue TUCIUIITTHHbI
PexoMeHnayemble JIeKIMOHHBbIE JEMOHCTPALIMU U HATJISITHBIE MOCOOMSI 110 Pa3/iesly «ONTHKAY.
1. Onruueckue MOCTOSHHBIE HEKOTOPBIX MeTa/lioB st A = 589,3 .

2. Koapummentsr orpakenust cepedpa (B MpOIEHTaX) JUISl Pa3HBIX JJIMH BOJH MPH HOPMAIbHOM
naJIcHUN
Cxema 3KkcrniepuMeHTaJIbHON ycTaHOBKM JlebGeneBa /i n3MepeHus: CBETOBOIO JaBJICHUS.
TpexmepHas MozieIb IOBEPXHOCTH BOJIH B IBYXOCHOM KpUCTAJLIE.
IToctpoenue ['tolireHca B OTHOOCHBIX KpHUCTAJUIAX.
Pa3nuuHble KOHCTPYKIUH NOJIAPU3ATOPOB, U3TOTOBIEHHBIX U3 AHU30TPOITHBIX KPUCTAIIIIOB.
K Bonpocy 00 nHTepdepeHuu B TOHKOM IUIEHKE IPU NMPOTSYKEHHOM HCTOYHUKE CBETA.
Cxema unrepdepomerpa Maiikenbcona, XKamena u stanona ®adpu-Ilepo.
Xopa nokasaress NpeaoMIIeHHs B [IMaHWHE B 00J1aCTH MOJIOCHI IOTJIOIIEHHUS.
0. TIlpsmonuHeiiHOe pacrpeneneHue cBeTa: OOpa3oBaHUE TEHHW IPU OCBEUICHUU TOYEYHBIM
HCTOYHUKOM, MOJIy4eHHE N300paXeHHsI C TOMOIIBI0 MAJIOr0 OTBEPCTHSI.
11. PacnpeneneHne MHTEHCUBHOCTH CBETa MPU AU(PPAKIIUK HA OJJHOM U JABYX ILIEIAX.
12. (Cxema 3anmucH U BOCCTAHOBJICHHUS N300paKeHUI
13. Cxema pacnpoCcTpaHEeHHUsl CBETOBBIX IyYKOB B )KUJKOCTHU MPU

Pa3JIMYHBIX MOLTHOCTSIX CBETA HA BXOJE.

JlaGopatopuss 1o onTHKe obecreueHa HEOOXOJUMBIM JIAOOPaTOPHBIM OOOPYJOBAaHUEM IS
npoBeJeHus 3aHITHA. DYHKIIMOHUPYET KOMITbIOTEPHBIN KJacc, €CTh He0OX0AUMasl OPITeXHHKa, Telle-
U ayadoanmapatrypa (Bc€ — B CTaHJApPTHOM KOMIUIGKTAIlMM [UIs J1a0OpaTOPHBIX 3aHATHH U
CaMOCTOSITEIbHOW palOoThl); HMMEETCS MOCTYNnm K ceTu VIHTepHeT, BO BpeMs CaMOCTOSITEIHHOMN
MOJTOTOBKU U HA JTa00OPaTOPHBIX 3aHATHUSAX.

RBoOoo~NoOR~®

VYuebnas aymutopus Juid  JeKUHOHHBIX | Ctout Juist mpenojasarens - 1 mT. (COCTOUT U3 2-X
anstuid (Ne 117) 386132, PU, r.Ha3paus, | cexuuii); cTyn s npenojasaTens -1 mrT.; gocka -
I'amyp3ueBckuit okpyr, yi. MaructpaneHas, | 1 mr.; TpuOyna-1 T, cron - 28 mrT.; ckaMbsi-56
39a, Kopnyc 3E T

Jlabopatopus «Omntuka» (Ne03) 386132, | Cton ana mpenogaBaTenst - 1 T, CTya AJA
PU, r.Hazpans, ["'amyp3ueBckuil okpyr, yi. | mpenogasatens -1 mr.; gocka - 1 mr.; crom -
Marucrtpanenas, 39a, Kopnyc 3E 8mT.; ckaMbs-16 mT,

Muxkpockor,

PMC -1,

PMC -2,

PMC -3,



https://www.biblio-online.ru/

PMC -4,
MHU - 4M,
PMC -5,

PMC -6,

PMC -7,

APMC -7




Pabouas nmporpamma nucuuruinHbl «ONTHKA» COCTaBIeHA B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
BO no nampasnenuto noxarotoBku 03.03.02 Pusuka, yTBEp)KIEHHOIO IPUKa30oM MUHHCTEpCTBA

oOpa3oBanus u Hayku Poccuiickoii @eneparnun ot « 07 » aBrycra 2020 r. Ne 891.

[Iporpammy cocraBmia: 1.¢-M.H., mpodeccop kadenpor «dPusnka» P. M. Maromaios

[Iporpamma ogo6pena Ha 3aceganuu kadeapsl «Pu3nkay»
[Tpotokom Ne_10 ot «_20 » _wmas 2024 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne_.9 ot «22 » _mas 2024 rona




CBeeHnsi 0 nepeyTBep:KIeHNH MPOrpaMMbl HA O4YepeTHON y4eOHbIH roJl U perucTpanun
H3MeHEeHU

VueOHblit Pemenue Buecennbie n3MeHeHus ITonnucek 3as.

roj Kadeapbl kadeapou
(Ne mporokoa, 1ata)
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