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Pabouas mporpamma aucuumiaunsl «Ontuka» coctasieHa B 2020 roay B co-
orBeTcTBUU ¢ TpeboBanusmMu PI'OC BO mo HampaBiIeHHIO TMOJATOTOBKHU (CIICIIH-
anpHOCTH) 03.03.02 dusuka (ypoBenb: bakanaBpuar) Ot «07» 08 2014 r. Ne 937

Pazpabotuuk kadeapa obuieit u Teopetudeckon puzuku, ['amxue C.M., 1.x.H.,
pod.

Pa0oyass nporpaMmMa JUCHUILIMHBI 0100peHa:
Ha 3acelaHuM Kadeapsl oOuIei u TeopeTndeckod Gu3MKu oT «21» sHBaps

2020r., mpoToko Ne5.

3aB. kadenpoi ; W Mypra3zaes A.K.

Ha 3acefaHu Metoauueckoi KoMmuccuu (hu3ndeckoro pakynprera

ot «28» ¢espanst 2020r., mporokos Neb

-

M

M s et
[Ipencenarens 74 Myprnuesa XK. X.

PabGouass mporpamMma JIHMCIUIUIMHBI COIJIACOBaHa C
y4eOHO- METOJIMYECKUM yIIPaBICHUEM

«26» mapta 2020 .

LhA—

Havanpauk YMY

l'acanramxuesa A.I.



AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Jucuunnunna «OnTukay BXOAUT B 0a30BY10, 4aCTh 00pa30BaTeIbHON IPOrPaMMBbI
Oakanappuata no HanpasiaeHuto 03.03.02. «Duzuka».

JucuumHa peanusyercs Ha ¢pusudeckoM ¢akyibrere Kadeapoi oOIei u reope-
TUYECKOUN (HUBUKH.

KPATKAS AHHOTALIMA: B paMKaX AUCLUIIIIMHBI «O011as (bmmca (pa3z[eﬂ «Onrtu-
Ka») CHCTEMAaTUYeCKH W3JIaraloTCs OOIMe MOHSATHUS ONTUKH. [[enb npenodasarnus
Ooucyunaunvl «ONTUKA» 3aKIOYAETCS B M3YUYCHUHM KOMIUIEKCA CYIIECTBYIOIIMX
MIPEICTABICHUA B 00JIaCTU ONTHKH, OCHOBAHHBIX Ha COBPEMEHHBIX HAYYHBIX JIaH-
HBIX ¥ B IIPEJICTaBIeHUN (U3UYECKON TEOPUU ONITHUYECKHUX SIBJICHUN Kak 000011e-
HUE HAOJIIOICHUH, MPAKTHYECKOTO OMbITa ¥ SKCIIEPUMEHTA.

JlucruminHa HarelleHa Ha (GOpMHUPOBAHUE CIICIYIONTUX KOMITICTCHIIMI BBITYCKHH-
Ka:

oowexyromypuvix. OK-7;.

oowenpogeccuonanvuvix: OIIK-3;

npogheccuonanvuwix.: 11K-1, IK-2, TTIK-5.

[IpenomaBanue AUCIUIUIMHBI TPEIyCMaTPUBAET MPOBEACHHUE CICAYIONINX BHJIOB
y4€OHBIX 3aHATHI: JIEKIMH, MPAKTUYECKUE 3aHATHS, JTaOOpATOPHBIE 3aHATHUS, Ca-
MOCTOSITeNIbHAs padoTa.

Pabouasi mporpamma NHUCHMIUIMHBI TPETyCMATPUBAECT IMPOBEACHHUE CIEAYIOIMIMNX
BUJIOB KOHTPOJIA YCIIeBaeMOCTH B (hOpMe: KOHTpOJIbHAs paboTa, KOJJIOKBUYM U
p.) ¥ TPOMEKYTOUHBIN KOHTPOJIb B (hopMe 3a4eTa, SK3aMeHa.

OO0beM TUCHUIUIMHBI 4 3a4€THBIX €IMHUL, B TOM YHCJIE B aKaIEMHUYECKUX Yacax o
BUJIaM Y4€OHBIX 3aHSATUH!

Ce- YueOHble 3aHATUS dopma 1po-
Me- B TOM YHCIIe MEXKYTOU-O1
CTp KonrtakTHas padota oOyuatromuxcs ¢ perno- | CPC, aTTeCTalluU
JlaBaTesieM B Ttom | (3auer, nud-
U3 HUX qHuCIie bepeHnu-
° o |Jlex | Jladpa- | Ilpatu- | KCP | Kon- 9K3a- | POBAHHBIN 3a-
3 8 | 1uuu | TOpHBIE | YECKHE CyJIb- MEH 4eT, IK3aMEH
A A 3aHATUSA | 3aHATUA TaIu-
1207
4 |144 | 108 | 30 34 44 80 | 3auer,’3Kk3aMeH

1. Ileam ocBoOeHMS TUCHMILIMHBI:

OcHOBHas yenp Kypca — MOAYEPKHYTh 3HAYMMOCTh JAUCHMIUIMHBI «Du3u-
Ka», Kak (yHJIaMeHTa BCEX HayK €CTECTBEHHOHAYyYHOrO IMKJIa M 00eCreduTb
yri1yOJIeHHOE n3ydyeHue ee 6a30BbIX pa3aenoB. OnTHKa, Kak pa3aen kypca «dusu-
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Ka» JIaeT CTYJEHTaM MOCJEI0BAaTEIbHYI0 CUCTEMY ONTHYECKUX 3HAHUU, HEOOXO-
JTUMBIX 1J11 (POPMUPOBAHUS B CO3HAHUM (PU3NYECKON KApTUHBI OKPYKAIOIIET0 MU-
pa, IpUMEHEHUsT PU3NUECKUX MOHATUI U 3aKOHOB K PEIICHUI0 KOHKPETHBIX QU3u-
YECKHUX 3a/1a4.

Teopust pusmueckoil ONTUKK BBIPAXKAET CBA3b MEXKAY ONTHYECKUMH sIBIIC-
HUSIMU U BEJIMYMHAMHU B CTPOTrOM MaTemMaTHueckol (opme. OnTuka, Kak U OCTalb-
HbIE pa3zieibl Kypca oOmel U3k, UMEET IBa acleKTa;

* KypC SBJISIETCS] SKCIEPUMEHTAIBHBIM, TO3TOMY JIOJDKEH O3HAKOMHUTB CTYJIEHTa C
OCHOBHBIMHM METOJIaMU HaOJIOJEHUS, SKCIIEPUMEHTHPOBAHUS U u3MepeHus. OH
JOJKEH COMPOBOXKIATHCS HEOOXOIUMBIMU (PU3UUECKUMH JIEMOHCTPALMsIMU U Jia-
OOpaToOpHBIMHU 3a/ladyaMH MO (U3UYECKOMY MPAKTUKYMY C HCIOJIb30BAHHEM CO-
BPEMEHHBIX MOLIHBIX MOHOXPOMATHYECKUX HCTOYHUKOB CBETA - JIA3€POB;

* KypC JIOJDKEH COJIEPYKUT CTPOTHN MAaTeMaTHUECKHl arapar, KOTOpbIid 00yciaB-
JIMBAET B3aUMOCBS3b HE TOJIBKO MEXAY Pa3TUYHBIMU ONTUYECKUMH SIBICHUSIMU, HO
U C APYTUMHU pa3aenaMu o0mieil Gpu3nKu u, 0cCOOEHHO C 3NeKTpoMaraeTuaMom. Ilo-
3TOMY KypC JOJDKEH OBITh H3JI0KEH Ha COOTBETCTBYIOLIEM MAaTEMaTHUYE€CKOM
YPOBHE U CONPOBOXAATHCS CEMUHAPCKUMHU 3aHATUSIMU.

JUist TOCTH>KEHUS JTAaHHOW 1eIM ObUTH MOCTABIICHBI 33]a4H

- O3HAKOMJIEHHE C OCHOBHBIMH HaIpaBICHUSIMU Pa3BUTHs (U3HUECKON HAYKH
B 00J1aCTU ONTHUKHU, KBAHTOBOU U IAEPHON (PU3UKH;

- OBJIaJICHUE MOHATUMHBIM annapaToM (3KCIEPUMEHTAIBHBIMU (PaKTamu, Mo-
HATUSIMH, 3aKOHAMH, TEOPUSAMHU, METOAAMH (PU3NUECKON HAYKH);

- pa3BUTHE MBILUICHUSA U (OPMUPOBAHUE YMEHUIN CaMOCTOSTENBHO MTPHOOpeE-
TaTh U MPUMEHSTh 3HAHUS, HAOII0JaTh U OOBACHATH (PU3HUECKUE SIBICHUS B 00Ja-
CTH ONTHKH,

- (popMUpPOBaHKE NTO3HABATEIBLHOTO UHTEpPECA K (PU3UKE U TEXHUKE, pa3BUTHE
TBOPUYECKUX CTIOCOOHOCTEH;

- PAacKpBITHE B3aMMOCBS3H (DM3UKHU U TEXHUKH, [TOKA3 €€ MPUMEHEHUS B MPO-
U3BOJICTBE M UYEJIOBEUYECKOM AESITENbHOCTH, OOBSICHEHNE (PU3NIECKUX MPOIECCOB,
IPOTEKAOUIUX B PUPOJIE;

- IPUBUTUE YMEHUS CAMOCTOSITENBHO MOIMOIHATh CBOU 3HAHUA B 00JIACTH OIl-
TUKU U , OPUEHTUPOBATHCA B HAYYHO—HUH(DOPMALIMOHHOM MOTOKE.

- OBJIaJICHUE MTOHATHIHBIM ammapaToM (IKCIEPUMEHTAIBHBIMH (DaKTamHu, TO-
HATUSIMU, 3aKOHAMH, TEOPUSAMHU, METOAAMH (PU3NUECKON HAYKH);

- pa3BUTHE MBILUICHUA U (POPMUPOBAHUE YMEHUHN CaMOCTOSATENBHO NIPUOOpeE-
TaTh U MIPUMEHSTh 3HAHUS, HAOII0aTh U OOBACHATH (PU3NUECKUE SIBICHUS B 00Ja-
CTH ONTHKH, KBAHTOBOMU U siAEpHON (pU3MKHY;

- (hopMUpPOBAHKE NTO3HABATEIBHOTO UHTEPECA K (PU3UKE U TEXHUKE, PA3BUTHE
TBOPUYECKUX CIIOCOOHOCTEH;

* CHUCTEeMaTH3UPOBATh U YIIyOUTh NOHMMaHKE (yHIaMEHTAIbHbBIX 3aKOHOB (hH3H-
KH, OTPA3UTh JOCTHXKEHUS Hayku 20-ro BeKa;

* 03HAKOMUTH CTYJI€HTa C OCHOBHBIMU ONTHYECKUMU SIBIIEHUSAMH, METOAAMHU UX
HAOJII0/IEHUS U SKCIIEPUMEHTAIBHOTO HCCIIE0BaHNUs, TOKa3aTh MPAKTUYECKYIO
3HAYMMOCTb ITHX UCCIEIOBAaHUMN;



* COOOITUTH OCHOBHBIE MPUHIIUAIIBI ¥ 3aKOHBI BOJTHOBOW ONTHKU M KBAHTOBOM TEO-
pHH, MOKa3aTh, YTO JIEKTPOMArHUTHOE TOJIE€ U YaCTHUIIbI BEIlIeCTBa B OJHUX (HU3H-
YECKMX CUTyalHUsX MPOSBISIOT BOJIHOBBIE, @ B JPYTHX - KOPIYCKYJISIPHBIE CBOM-
cTBa (KOPITYCKYJIIPHO-BOJHOBOH JAyallu3M);
* (hopMupOBaTH HABBIKK IKCIEPUMEHTANIBHONU paOOThl, HAYUYUTh MPABUIIBLHO BbIpa-
3UTh U UHTEPIPETUPOBATh PU3NUYECKUe UaeH, cHopMyIupoBaTh U KOJIUUYECTBEHHO
peliaTh BO3HUKAIOIINE 3a1a4H;
* B pe3yJIbTaTe OCBOCHUSI MUCHUTUTUHBI « ONITUKA» CTYACHT IOJDKEH U3YIUTh (H-
3UYECKUE SIBJICHUS U 3aKOHBI (DU3UKHU , TPAHUIIBI KX TPUMEHUMOCTH SIBJICHUS ,
MPUMEHEHHUE 3aKOHOB B BAXKHEUIIINX MPAKTUUECKUX MPUIOKEHUSIX;
* IO3HAKOMUTCSI C OCHOBHBIMHU (DM3MUECKUMU BEJITMYMHAMHE, 3HATh UX ONpeese-
HUS , CMBICIT , CIOCOOBI U €IUHUIIBI UX U3MEPCHUS,
* IpeACTaBIAThH ceOe (pyHIaMeHTalbHbIE (PU3NYECKUE OIBITH U UX POJIb B Pa3BU-
TUW HAYKW; 3HATh HA3HAYEHUS W MPUHUUIBI 1eUCTBUS (PU3MUECKUX TPUOOPOB.
*‘umems npedcmasieHue O BKIa/le BEIIMKUX YYCHbIX B (POPMHUPOBAHUE COBPEMEH-
HOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA
o JI511 ycBOeHUS Kypca ONTUKH HEOOXO0 UMbl 3HaHus Kypca ¢u3uku 3a 8 u 11 kiac-
ChbI 00111€00pa30BaTENbHON IKOJIbI, PA3/IEJIOB AJIEKTPUUYECTBA U MAarHETU3MA U TE€O-
PUU OTHOCUTEIBHOCTH Kypca o01e (PU3MKHU By30BCKOUM MPOrpaMMBl.
2.Mecto nucuuimuinHbl B cTpykrype OIIOII 6akanaBpuara

Hucrummaa «OnTrka» BXOIUT B 0a30BYIO YacTh 0Opa30BaTEIbHOW MPO-
rpamMmbl 110 HampasieHuto o HanpasieHuto 03.03.02. «Dwuszukay, (6akanaBpu-
ar).

JIna uzyyenusa oucyunaunvl «Onmukay cmyoeHm 001X#CeH 3HAMmb . OCHOB-
HbIC TOHATAS U METOJbl MAaTEMAaTHYECKOTO aHAW3a, JIMHCWHOW anreOpbl, JHC-
KpeTHON MaTeMaTuku; auddepeHImaIbHoe 1 HHTErpaIbHOEe UCUUCICHUS, TapMO-
HUYECKUW aHanu3; nudQepeHnraibHble YPaBHEHUs; YUCIEHHbIE METONbl; (hYyHK-
MM KOMIUJIEKCHOTO MEPEMEHHOTO; AJIEMEHThl (DYHKIIMOHAJIBLHOTO aHalIHu3a; BEpo-
ATHOCTb M CTATUCTHUKY; CIy4YailHbIE MPOLECCHI; CTATUCTUYECKOE OLECHHBAHUE U
MPOBEPKY THUIIOTE3; CTATUCTUYECKUE METOJIbI 00pabOTKU SKCIEPUMEHTAIBHBIX
JIAHHBIX; MaTEMaTUYeCKHUe METObI B (PM3HUKE; pa3lielibl Kypca obiiei pu3uku: me-
XaHWKa, AJIEKTPUYECTBO U MarHeTU3M, BOJHOBas onTuka. [lonstue nndopmanuu;
MpOorpaMMHBIE CPEACTBA OpraHu3aluu HUHQPOPMAIMOHHBIX ITPOILIECCOB; MOJIEIH
pemeHust (GyHKIIMOHANBHBIX M BBIUMCIUTENBHBIX 3a71a4; SI3bIKA MPOTpaMMUPOBa-
HUs; 0a3bl JAaHHBIX; JIOKAJTbHBIE U Tio0anbHble ceTd DBM; MeToapl 3amuThl WH-
dbopmarmu.

Onucanne JIOrM4ecKOM M COIEPKATEIbHO-METOAUYECKOIl B3aMMOCBSI3HU €
apyrumu yactamu OITOII (nucuuniaiuHamMu, MOIYJISIMH, PAKTUKAMM)

ABnSASICH caMOCTOSITENIHPHON YYECOHOM IHUCHMIUIMHOM, KYpPC ONTHKH, HE OTO-
pBaH OT Apyrux AUCHUILIMH. Hao00poT, CylecTByeT MEXIUCIUILUIMHAPHAS CBS3b.
Hanpumep, uctopus Qpusnku, Kak HayKH, Ja€T MHOTO MPEKPACHBIX MPUMEPOB Ta-
KOT'0 poja.

OrpaHuYeHHBbI JIMMUT BPEMEHHU IO3BOJISIET BBINOJHUTH HACTOSIIYIO MPO-
rpaMMmy Mo M3y4eHHIO Kypca «OnTuKay JIMIIb IPU YCIOBUHU UCIOJIL30BaHUS pa3-
HOOOpa3HBIX METOIMYECKUX (hOPM MOIaUM MaTepHaia CIylaTe M.



Opnot u3 Takux (GOpM SIBISIOTCS CORPOGOIHCOAeMble OEMOHCMPAUUAMU
HAMYPHBIX U KOMABIOMEPHBIX IKCHEPUMEHM 08 NPAKMUYECKUEe 3AHAMUA, HA KO-
TOpbIE CJEAYET BHIHOCUTh HEKOTOpbIE MPOOJIEMHBIE 3aJ]a4l U BOIPOCHI, HE TpaTs
BPEMEHU Ha PEIlICHUE PSAJOBBIX TPEHUPOBOUHBIX 3a/1a4.

B pamkax sadopamopnozo npakmuxyma VCTONb3YeTCS YMEHHE CTYACHTOB
MPOU3BOJAUTH PACUETHI C TOMOUIBIO CPEACTB BHIYMCIUTENBHOU TEXHUKU. JTO MO3-
BOJISICT CYIIECTBEHHO MPUOJIM3UTh YPOBEHDb CTATUCTHYECKOM KYJIBTYPBI 00pabOTKH
pe3ynbTaTOB U3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM CTaHJIapTaM, IPUHSTHIM B
HayKe M MPOU3BOJCTBEHHOUN AEATENbHOCTH. Ha 3TUX 3aHATUAX CTyAEHTHI yKe Ha |
Kypce mpuoOpeTaroT omnbIT obmeHuss ¢ 9BM u ucnonp30BaHUS CTaTUCTUYECKHUX
METO/IOB 0OpaOOTKM PE3yNbTaTOB HAOJIOJEHUN, YTO COBEPIICHHO HEOOXOIMMO
JUTsl pabOoTHI B CIIENIMATIBHBIX YY€OHBIX U TPOU3BOCTBEHHBIX Ja00OPaTOPHUSIX.

Ha camocmosmenvnyio pabomy cTyneHTOB BBIHOCITCS IepepabOTKa Mare-
pUajoOB JIGKIMH W CEMHUHApPCKUX 3aHATHH, TOJATOTOBKa K JabopaTopHO-
MIPAKTUICCKUM 3aHATHSAM M 00pabOTKa MX PE3yNbTaTOB U COCTABJICHHE OTYETOB,
pelieHue 3a1ad u3 rnpejgiaraeMoro kageapoit cnucka.

B kauecTBe caMOCTOATENBEHON PabOTHI MOXKET OBITh PEKOMEHIOBaHBI HAITKCA-
HUE OJTHOTO- JIBYX (3a cemecTp) pedepaToB Mo TemMaM OJIM3KUM K poay Oymyiien
NEATEILHOCTH CTYACHTOB M CBSI3AHHBIM C NMPUMEHEHHWEM (DU3UYECKUX TPHOOpPOB
WU OOIIKUX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvl « Onmukay a61semcs Kax npeowecmeayroujee 0Jis 00-
wenpogeccuoHanbHbIX OUCYUNTUH U peleHUsl NPOYeCcCUOHATbHBIX 3a0a.
3.Komnerennum odyuaronierocsi, opmMupyembie B pe3yJjbTaTe 0CBOCHUS JUC-
LMIUVIMHBI (MepeYeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00y4eHusl) .

Kon xomne- | HaumenoBanue komne- | [Inanupyemelie pe3ynbTaTbl 00ydeHUs
TEHLIUU U3 tenuuu u3 ®I'OC BO | (mokazarenu AOCTUKEHUS 3aIaHHOTO
dI'OC BO YPOBHSI OCBOCHHMSI KOMITETCHITUI)
OK-7 CIIOCOOHOCTBIO K CaMO- | YMeerT:
OpraHu3allK U CaMo- e CIymIaTh M KOHCIEKTHPOBATH JIEKIUHU, &
O6paBOBaHI/I}O TaKXK€ CaMOCTOATCIBHO I[OGBIBaTB 3HAaHUA

10 U3y4aeMOU JUCLUILINHE;

® y3jJaraTb M KPUTUYECKU AHAIU3UPOBATh
MOJIyYaEMYI0 Ha CEMHHAPCKUX 3aHITHSIX
uH(pOpMaIio, TOJH30BATHCA  yUeOHOM
auTepaTypoi, Internet — pecypcamu;

e TIPUMEHATH IMOJIyYCHHBIC 3HAHMS NPU pe-
LIEHUHU 337a4 Ha BBICTYIIJICHUSX, HA CEMHU-

HApCKUX 3aHATHAX.
)

OIIK-3 CIIOCOOHOCTBIO MCIIO/Ib- | 3HAET:
30BaTh 62130BBI€ Teope_ ® TJIOJIB30BATHCA TCOPCTUUCCKUMU OCHO-
BaMH, OCHOBHbIMH IIOHATUAMH, 3aKOHaAMHU

TUYECKHUE 3HAHUS PYyH-
1 MOJICTISIMH Kypca (DU3UKH;

TTaMEHTAaJIbHBIX pas3jie-
JIOB O0OMIEH 1 e YMCHUSMH UCIIOJNIb30BaHUS HAy4HOU U
TEOPETUIECKON (PU3UKH Y4eOHOM JTUTepaTyphl;




JUIsL perieHus mpodec-
CHOHAJIbHBIX 3a/1a4

e (u3MuUecKue mapameTpbl, XapaKTepH3YIO-
mue (QYHKIMOHAIBHOE COCTOSIHME Opra-
HOB M TKaHEW: MEXaHW4YEeCKHe, FIEeKTpHUe-
CKHE, JJIEKTPOMar-HUTHbIE, ONITUYECKHUE.

Ymeer:

® IPUMEHATh IOJYYEHHBbIE TEOPETUYECKHE
3HaHUS IPU PELICHUHM KOHKPETHBIX 3a7ay
1o paboTe C IKCIEPUMEHTAIBHOM amnmapa-
TypOH;

Baaneer:

® YCTPOWMCTBOM HCHOJb3YEMbIX UMM NPHOO-
POB U IPUHIIMIIOB UX JEHCTBHUS;

® pHOOpPECTH HABBIKM BBINIOJHEHUS (PHU3H-
YECKHUX U3MEPEHMUI;

® TIPOBOJUTH 0OPAOOTKY PE3yNbTaTOB HU3MeE-
PEHMI C MCIOJIb30BAaHHEM CTaTHCTHUYE-
CKUX METOJOB M COBPEMEHHOW BBIYUCIIH-
TEJIbHON TEXHUKHU.

® METOJIUKOH M TEOPEeTUUYECKUMHU OCHOBAMU
aHalu3a SKCIEPUMEHTAIbHOM U TEOpeTH-
yeckoi HH(popMauu B 001acTu GU3UKH.

[1K-1

CITOCOOHOCTBIO
CTOATEIHHO

KOHKPETHBIE 331291
HAyYHBIX  HMCCIJIEJIOBA-
HUM B obsactu (HU3MKU
W pemarh UX C IOMO-
B0 COBPEMEHHOW arl-
napaTypel ¥ wH(pOpMa-
IIMOHHBIX TEXHOJIOTHH C
UCIIOJIb30BAaHUEM  HO-
BEMIIEr0 POCCUKUCKOIO
1 3apyOeKHOTO OTIBITA.

caMoO-
CTaBHUTDb

3HaTh:

® TEOPETHYECKUE OCHOBBI, OCHOBHBIC MTOHSI-
THS1, 3aKOHBI ONITHKHY;

e MeToAbl O0pabOTKM W aHanW3a »dKCIie-
PUMEHTAIILHOM U TEOPETHUYECKOW HH-
dbopmaruu B o0nactu GU3HKHY;

Ymers:

® T[IOHMMAaTh, M3JIaraTh U KPUTUYECKU aHa-
JTU3UPOBaTh 0a30ByI0 MH(OpMAIUIO B 00-
nactu GU3UKY;

® T[I0JIb30BAaThCSl TEOPETHMYECKHMMH  OCHO-
BaMU, OCHOBHBIMH TOHSITUSMH, 3aKOHAMH
U MOZETISIMH Kypca (pU3UKHU;

® U3MepATh PU3UUECKUE MMapaMeTphl U OIle-
HUBaTh (PU3WYECKHE CBOWCTBA OHMOJIOTH-
YeCKUX OOBEKTOB C MOMOIIbI0 MEXaHUYe-
CKUX, DJIEKTPUUYECKUX U ONTHUYECKUX Me-
TOJIOB.

Baaneer:

® METOJIUKOH M TEOPETUYECKMMU OCHOBaMH
aHaJM3a SKCIIEPUMEHTAILHOW M TEOpEeTH-
4yeckoi nH(opmarun B 001acTu GU3UKY;

e MeToJamMHu OOpabdOTKH M aHAIM3a JKCIIe-
PUMEHTAJIILHOM U TEOpETHUYECKOW HH(OP-
Mallu¥ B 001acTH (PU3UKH;

e CIIOCOOHOCTBIO 3KCIUTyaTHPOBAaTh COBpE-
MEHHYIO ammapaTrypy Hu o000pyIoBaHHE
TUTST BBITIOJTHEHUS HaY4HO-
HCCIIEIOBATENbCKUX U JIAOOpaTOPHBIX pa-
00T.




T1IK-2 CIIOCOOHOCTBIO CBO- | 3HaeT: CyITHOCTH (PU3HYECKUX SBJICHHM; T€O-
GOIHO BIANETh pasje- | PAH, ONPEACISIONINC CTPOCHNE BEILECTBA;
maMu DU3MKH, He0GXO0- 3AKOHBL, JIEHALLE B OCHOBE COBPEMEHHBIX ¢bu-
3UYECKHUX METOJIOB UCCIIEeIOBaHUH nudpakiuny,

AUMBIMH JUJSL PCHICHI MOJIIPU3AIUH, TUCIIEPCUN, OTPAXKEHUS U TIPe-

Hay4YHO - MHHOBAUHOH- | nomsenus ceta, porodddekra,.

HBIX YMmeer: co3aBath U aHAIU3UPOBATH HA OCHO-

3a7a4, MPUMEHSATh pe- | B PU3MYCCKUX 3aKOHOB U UX CIICJCTBHII TCO-

3yJIbTHITHl HAYYHBIX HC- | PETHIECKHE MONENH ABJCHHUIT IPUPO/EL, 110-

CHIeIOBAHMH B MHHOBa- | " WATE HaBBIKH HCIIONL30BAHUA B MPaKTHKe

. Ba)KHE-

LHOHHON NCATCIBHOCTH | )y (buU3NIECKUX U3MEPHUTEIHHBIX TPUOOPOB
U TIPUEMOB.
Baageer: ycTpoMCTBOM HCIOJIB3YEMBIX HMH
MpUOOPOB M MIPHUHITUIIOB UX IEUCTBHS, TPUOO-
PECTH HAaBBIKU BBHIMOJTHEHHS (DU3UYECKUX W3-
MEpEHUH, MPOBOAUTL 00PabOTKY pe3yJbTaTOB
U3MEPEHUH C UCMOJIb30BaHUEM CTaTUCTHYe-
CKHX METOJOB U COBPEMEHHOW BBIUMCIHTEIh-
HOU TEXHUKHU.

I[1K-5 CIIOCOOHOCTBIO MOJIb30- | YMeeT:

BaTbCs COBPEMEHHBIMH Me-
TolaMH 00pabOTKH, aHAJH-
3a U cuHTe3a (U3NYECKOH
uHbopManuu B M30paHHOU
obnmactTu (PU3NUECKHX WC-
cJICIOBaHUIA;

®[JITAHUPOBATh U OCYILECTBIATh YU€OHBINH IKC-
MEPUMEHT TI0 UCCIICOBAHUIO ONTUYECKUX SIB-
JICHUI;

epeIaTh 33Jja4d C COOTBETCTBYIOIIUM aHAIU-
30M pe3yJbTaTOB U IMOJYYEHHBIX BBIBOJOB IO
cleAylomMM TeMaM: (oromerpusi, uHTEepde-
peHIus U Audpakiuus cBeTa, 3aKOHbI FeOMeT-
pudeckoil ontuku, ¢Gorodddekr, crpoeHus
aToOMa ¥ aTOMHOTO s1/Ipa, paAM0aKTUBHOCTb;
®OIICHUBATH PE3YNIbTAThl KCIEPUMEHTA, TO-
TOBUTH OTYETHBIE MaTepuaibl O MPOBEACHHON
UCCIIeIOBATEILCKOM padore;

®00BIICHUTH (PU3UUYECKYIO CYITHOCTH SIBICHHI
U TIPOIIECCOB B MIPHUPOJIC U TEXHHUKE CBA3AHHBIX
C ONTUYECKUMHU SIBJICHUSIMH.

Baaneer:

® METOJI0JIOTHEN HCCleJOBaHUs B 00JaCTH OI-
TUKH,

e CcrCTEeMOM 3HaHMH 0 QyHIaMEHTaIbHBIX (HH-
3UYECKHUX 3aKOHAX U TECOPUSX, (PU3HUECKON
CYILITHOCTH SIBJIEHUI U MPOLIECCOB B MPUPOE U
TEXHHKE;

® CLICTEMOM 3HAHUI 1O OPraHU3aIuHU U MOCTa-
HOBKE (PM3MUYECKOTO IKCIIEpUMEHTa, 00IagaeTt
CIIOCOOHOCTBIO TEOPETHUUECKOT0 aHallu3a pe-
3y/bTaTOB HAOIIOEHUI U SKCIIEPUMEHTOB.




4. O0beM, CTPYKTYpa M coJep:KaHue TUCHUIIMHBI.

4.1. O0beM TUCIUILUIMHBI cOCTaBIAET 4 3aueTHBIX eauHull, 144 akageMHUYeCcKux

qacCoB.

4.2. CTpyKTypa IUCUUTINHEI.

Pa3jenbl 4 TeMbI AUCHMIIIAH < Bunbi yuedHoii pa6oThl, = ®opMbI TEKYIIEr0 KOH-
= BKJIIOYasi CAMOCTOSITE/Ib- s TPOJIsl ycneBaemMocTH (1o
Q| Hyio paboTy CTy1eHTOB 1 < HeIeJIsIM ceMecTpa)
E TPYA0EMKOCTb (B Yacax) EE @DopMa IPOMeKYTOYHOM
& : - = _ A g g aTTecTalluu
8/s| 5 | EE|£:5|55¢¢
Z1S| £ |2E| S| 28 =
QT s B8 82 9 ©
Moayas 1.
Temal. Beenenue. Diek- 4 4 6
TPOMAarHuTHAsI TEOPHS CBETA.
MoayupoBaHHBIC BOJTHBI
Tema2.I'eomerpuyeckas omn- | 4 4
THKA
Tema3. Cynepniounusi | 4 4 6
DJIEKTPOMArHUTHBIX  BOJIH.
[Tomstpu3anust 5/M  BOJIHBI.
Buasl nonspuzanuu. 3akoH
Mautroca.
Tema4. M3nyuenue qunous. 4 2 4
Tema 5. IIpeoGpa3oBanue | 4 2 4
@Dypbe B ONITUKE
Wroro 3a Moyib 12 24
MoayJas 2.
Tema6.MuTepdepenuus MoHo- | 4 6 8
XpOMAaTUICCKOTO MW KBA3UMO-
HOXPOMATHYECKOTO
CBCTa
Tema7 Jludpaxuus cera. 4 4 8
Meron 30 @Ppenens. [lu-
dpakmus Opaynrodepa
Tema8. Pacmpoctpanenue, 2 8
MIPEIOMJICHUE U OTPaXECHHUE
CBETa B H3OTPOMHBIX Cpe-
nax. HopmanbHas u aHo-
MaJIbHasl TUCIIEPCUH.
Wroro 3a Mmoyib 12 24
Moayas 3.
Tema9. Pacnipoctpanenue 4 4 6
CBETa B aHM30TPOITHBIX Cpe-
Jax
TemalO.Henunelinbie siBie- 4 2 4
HUS B OITHKE.
Tewma 12. U3znydenus abco- 4 4 8
JIIOTHO YEPHOT'o Teja




Temal3.DoTodrddext 4 2 6
Uroro 3a moyinb 12 24
Bcero 3a Mmoxysn 36 12
Mopyas 4.
IloaroroBka K 3K3aMeHy 36
Htoro (180 uacoB) 36 144

4.3. Conep:kanue JUCUUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aesiam).

4.3.1.Conepxanue JEKIIMOHHBIX 3aHATHN MO JUCHUTIIUHE.

Monayas 1. CTpyKTypa 3J1eKTPOMATHUTHBIX BOJIH

Tema 1. DnekTpomarHuTHasi IpUpoja CBETA.

XapakTepucTuKa ONTUYECKOTro AuamnazoHa 3/M BOJIH. OCOOEHHOCTH BHUJIMMOIO
nuanaszoHa. Mecto onTuku B (pU3MYECKON HayKe U €€ PoJib B HAYYHO - TEXHUYe-
ckoM nporpecce. Onucanue 3/M BoiaH. CTpyKTypa MIOCKOM 3/M BOJIHBI U €€ Mpea-
craBieHue B KomruiekcHo (opme. Cdepuueckue BoiHblL. [LIOTHOCTH MOTOKA
SHEPruM U UMIyJbca 3/M BOJH. PacmpeneneHue IIIOTHOCTU MOTOKA 3HEPTUU IO
ceueHuto myuyka. ['ayccoB mydok. IlnoTtHocTh mmmynbsca 3/M BoJiHBIL. JlaBiieHue
CBETa, €ro OTKPBITUE, TPOSIBJICHUE U NpuiiokeHus. Crossune BoiHbL. buenus. Okc-
NepPUMEHTAIbHOE JJOKA3aTEeIbCTBO 3/M NpUpoibl cBeTa. [lodspusanus 3/M BOJHBL.
Buael nonsipuzanuu. 3akoH Mamoca. Uucno He3aBUCUMBIX Tossipu3anuid. Boina
C KPYrOBOM WJIN JJUIMITUYECKON MOJISIPU3ALMEN KaK CYyIEPIIO3ULMS BOJIH C JIUHEH-
HBIMU TOJSPU3aLMAMHA M JIMHEHHO MOJIAPU30BaHHAs BOJHA KaK CyNEpHoO3uLuUs
BOJIH C KPYTOBOH MOJISIPU3ALUEN.

OnemenTapHas onthka. OCHOBHbIE (POTOMETPUUECKUE MOHATUS U BeNUYUHBL. Co-
OTHOUIEHUSI MEXJy dHEPreTUUYECKUMHU U CBETOBBIMU XapaKTEPUCTHUKAMHU H3JTyye-
HUSL.

Tema 2. HEeMOHOXpOMAaTHYECKOE U XaOTHYECKOE U3ITyYEHHE.

Cnektp amrumatyd U cuektp ¢ga3 wusznydeHus. CHEeKTp HMITYJIbCOB H3IyUYEHUS.
CooTHOIIEHNE MEXIY NPOAOCDKUTEIBHOCTBIO HMMITYJIbCA M HIMPUHOW CIIEKTpA.
CMBICT OTPHULIATENIBHBIX YACTOT P HCIIOJIB30BAHNUU PAIOB U MHTETpanoB dypwe
B KOMILUIEKCHON (opme. DHepreTuueckue cnekTpbl. EcTecTBeHHas MIMpHUHA JIH-
HUU W3JIy4EHMs. YIIUPEHUE CHEKTPAIBbHBIX JIMHUW. MOAyIMpOBaHHBIE BOJHBI U
BOJIHOBbIE makeThl. OOLIas XapaKTepUCTHKA WX CHEKTPAJIbHOTO COCTaBa B 3aBU-
CUMOCTH OT BPEMEHHBIX CBOMCTB.

Crnektp aMmuTya U cuekTp ¢a3 uznydenus. CekTp HUMITyIbCcoB uznnydenus. Co-
OTHOILIEHUE MEXKYy IPOJODKUTEILHOCTHIO UMITYJIbCOB M IIMPUHOU cniekTpa. Ecre-
CTBEHHAs IIMPUHA JIMHUMU U3inydeHus. Kinaccnueckas mozaens usnydarens. Jlopen-
nesa ¢popMa U MMPUHA TUHUHM U3nydeHus. Bpems uznyuenus. @opma IuMHUM TTO-
romenns. KBasuMoOHOXpoMaTrudecKkast BOJHA. YIIUPEHUE CHEKTPAIBbHBIX JIMHUM.
OAHOpOHOE M HEOAHOPOJHOE ymUpeHue. YnapHoe ymupeHue. [lomiepoBckoe
yumupeHue. Xaotnueckui ceT. Cyneprno3uiusi BOJH CO ClydalHbIMH (ha3amu.
Bpewms paspemienus. Bpemst korepentHocTr. JlnmHa korepeHTHOCTH. DiyKTyauuu
IUIOTHOCTH TIOTOKA DHEPTHH XaOTUYECKOIO CBET.
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Mopyab 2. OnTHYECKHA U30TPOIHBIE CPEIBI.

Tema 3. PacnpocTpaHneHue, NpeIoMIIEHHE U OTPAXKEHHUE CBETa B U30TPOIHBIX Cpe-
nax.

PacnpocTpaneHue cBera B aAudiekTpukax. Kiaccuueckas Teopus IHUCIEPCHU.
HopwmanbHast n anomanbHast aucnepcuu. I'pynmnoas u (asoBas CKOPOCTH CBETA.
®opmyna Paned. OtpaxkeHne U NpPEIOMIIEHUE CBETa Ha T'PAHULE MEXIY AUDIICK-
Tpukamu. 3akoH CHemmyca. @opmynsl ®@penensa. [lonHoe oTpaxeHue CBeTa.
CrnoucTtsle cpelibl. DHEPreTUYECKUE COOTHOIIECHUS NPHU MPEIOMIIEHUN U OTPaKe-
HUM cBeTa. PacnpocTtpaneHue cBeTa B MpOBOAAIIMX cpeaax. [ myOuHa mpoOHUKHO-
BeHUs. 3akoH byrepa. OtpakeHue cBeTa OT HOBEPXHOCTH MPOBOAHUKA. (CBETOBO-
TTBI.

Hucnepcus u noznowenue ceema.

Koumponvnas paboma.

Tema 4. OnTuueckue mpudopsl.

['eoMeTpuyeckas ONTUKA M MPOCTEHIINE ONTUYECKHe NMpubopsl ['eomerpuueckas
ONTUKA Kak IPENEIbHBbIN Cilydyall BOJHOBOW ONTHKHU. YpaBHEHHUE [ enbmrosbua.
[TocTpoenue n300pakeHHs] B ONTHYECKUX CHUCTeMax. PeanbHble ONTUYECKHUE CH-
crteMbl. OrpaHMYEHUE MYYKOB JIy4eH, 3paukd MU JIIOKA. AOeppalnuu ONTHUYECKHX
cucteM. [Ipocreiimme ontuyeckre npudopsI.

[I'eomempuueckas onmuxa.

Ilucomennoe domawinee 3adanue.

Mopnyas 3. Untepdepenius u audpaxims CBeTa.

Tema 5. Untepdepennus cpera.

JIByxiydyeBasi MHTEpEPEHLIUs, OCYIIECTBIsIEMasl AEICHUEM aMILTUTY/IbL.
WNurtepdepomerp Maiikenbcona. IIpuumHbI pa3MbIBaHUS MOJ0C UHTEPDHEPEHIIMH.
Bunnocts uHTEeppepeHunoHHON KapTHHbL. IlpuHnun @ypbe-CreKTpOCKONHH.
Tunsl uaTEpdEpOMETPOB. 3BE3AHBIN HHTEPHEPOMETD.

JIByxiydyeBasi uHTep(dEpeHIus, OCyIIeCcTBIsieMas JeIEHUEM BOJTHOBOTO (PpOHTA.
[Mpuamun [roiirenca. Cxema HOwnra. Unatepdepennus npu Oemom cete. Bpe-
MEHHas ¥ MPOCTPAHCTBEHHAs KOTEPEHTHOCTU. MHoOroiyueBas HHTEPHEPEHIINS,
ocymiecTBIsieMas jaefieHneM amiumtyasl. HuaTtepdepomerp @adbpu - [lepo. Pasz-
pemamomas  crnocoOHOCTh. DaKTOPBI, OTPAaHUYHUBAIOIINE PA3pEIIAOIYI0 CIIOCO0-
HOCTh. Jlucnepcuonnas obnacts. Ckanupytomuii uHTEpdepomerp Dadpu - Ile-
po. Hutepdepennmonnsie ¢punbTpbl. MHTEpdEpeHiys B ToHKUX miaeHkax. [lono-
Cbl PABHOIO HAaKJIOHA W paBHOM TonuuHbl. Konbua HetoTona. Croum ¢ HyneBoi
U BBICOKOM OTpa)kaTeJIbHOM CIIOCOOHOCTAMU. JluanekTpuyeckue 3epkana.
Humepgepenyus ceema.

Koumponvnas paboma.

llucomennoe domawinee 3aoanue

Tema 6. Qudpaxmus cmera.

Meton 30H ®penensa. 3oubl Openens. ['paduyeckoe BHIYMCICHUE aMIUTATY/IBI.
[TstHo Ilyaccona. 30oHHas IJIaCTUHKA Kak JuH3a. TpyaHOCTH MeToaa

3ou ®penensa. [lpubmmxenue Kupxroda. Ontuueckoe npubnmxenue. Dop-
myna audpakuuun Openens-Kupxrodpa. Bropuunsie uctounuku. [Ipubnmxenue
Openens. Hudpakuus Dpaynrodepa. OOnactes gudpakumu DpayHrodepa.
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Hudpakiuss Ha MOPSIMOYTOJIBHOM OTBEPCTHH, IIETH U KPYIJIoM OoTBepcTuu. [u-
bpakuuvonHas pemierka. HakimonHoe nmajgenue igyuyei Ha pemierky. KauectBeHHoe
paccMoTpeHue Iupakiuid HAa HEMNPEPBIBHBIX NEPUOJUYECKUX U HEMPEPHIBHBIX
HEMEPUOAUYECKUX CTPYKTypax. CpaBHEHHE XapaKTEPUCTUK CIEKTPAIbHBIX all-
napatoB. udpaxius Openens. Ob6nacty audpakuuun Openens. Judpakius Ha
NPSIMOJIMHEMHOM Kpae moyiyoeckoHeuHoro 3kpaHa. Crmpanb KopHro.
Jlugppaxyus ceema.

Ilucomennoe domawinee 3aoanue.

Tema 7. OcHOBBI rosiorpaduu.

du3nyueckre OCHOBBI METOA TOJIOTPAPUIECKON 3aTUCH N300paKEHUH.

CxeMbl 3alMcy ¥ BOCCTAaHOBJIEHMS] TOHKOCIIOMHBIX Tojorpamm. CXeMmsbl 3alIUCU U
BOCCTAHOBJICHUSI TOJICTOCIOWHBIX rojiorpaMM. [lonydyeHue LBETHBIX OOBEMHBIX
n3o0pakennii. OcCOOEHHOCTH ToJIoTpaMM Kak Hocutened wuHpopmaruu. [Ipume-
HEHHUsI TOJOrpamM.

MoayJb 4. AHU30TPOIIHBIE CPEJIBI

Tema 8. PacnpoctpaneHue cBeTa B aHU30TPOITHBIX CpPeIax.

Onucanve aHU30TPOMHBIX cped. TeH30p AMAIEKTPUYECKONM MPOHUIIAEMOCTH.
PacnpocTpaneHne MIOCKOW 3JIEKTPOMArHUTHOM BOJIHBI B aHU30TPOIHOM Cpere.
3aBUCUMOCTb JIyYEBOW CKOPOCTH OT HAIIPABIICHUS. DIJUIUIICOM JIYYEBBIX CKOPO-
CTel. AHAJIN3 X0/1a JIy4ed C MOMOIIBID 3JUIMIICOMIA JIy4eBBbIX CKOpocTel. Onrtu-
YyecKkas oCb. JIBYOCHBIE M OJTHOOCHBIE KpHUCTaUIbl. J[BOMHOE JyyenpeaoMIICHUE.
OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN Jyun. [locTpoenue ['toiirenca nms pasznuy-
HBIX CIIy4aeB [MPEJOMIICHUSI Jy4yel Ha MOBEPXHOCTH Kpuctamia. Ilomspuzanus
Ipu ABOMHOM JyuenpenomiieHuu. Ilomspounsl. [lonspusanmoHHble W JIBOSIKO-
npeqomiisitoniue  npusMbl.  [lonmuxpousm. MHTepdepeHuuss  momnsipu30BaHHBIX
BOJIH IIPU MIPOXOXKIECHUN 4epe3 Kpuctaiuibl. [macTuHKa B 4eTBEpPTh, MOJOBUHY U
LEIYI0 BOJHY. AHalu3 COCTOSIHUS TOJISIpU3ALMM CBeTa. BpaieHune miockocTu
MOJIIPU3AIUHU B KPUCTAJUIMYECKUX U aMOP(HBIX BEIIECTBAX.

DOneMeHTapHass (PEHOMEHOJIOTMYECKas TEOpHs BpalleHHUs] IUIOCKOCTH MOJIApU3a-
uuu. BpaiieHue miocKoCTH NoJspu3alui B MATHUTHOM ToJie. VIcKyccTBeHHas
aHU30TPOIHS, CO3/1aBaeMas AePOopMaIUsIMH, FNEKTPUIECKUM U MArHUTHBIM TIO-
jeM (KaueCTBEHHOE OMMCAHMUE).

Onmuxa aHu30mponHuLx cpeo.

Koumponwvnasa paboma

Iucvmennoe domawinee 3adanue.

Tema 9. Paccesinue cBera.

Tunbel paccesHua. Monenb 3JI€MEHTApHOTO pacceuBarels. PaneeBckoe pacces-
Hue. 3akoH Panes. VYrioBoe pacnpeneneHne W NOJISIpU3alusl CBETA MPU PAJIEEB-
CKOM pACCESHHM. YIJaM H I OJISIpU3auus U3JiyueHus B paccesHuu Mu. Pacces-
Hue Mangensintama — bpmimosna.  KomOuHannmoHHoe paccesiHue.

Monayas 5. KBaHTOBas onTuka.

Tema 10. I'enepanus cBeta

OKCIEpUMEHTAIbHBIE 3aKOHBI ~ HM3JIYy4€HUs a0COJIOTHO YEpHOTo Tena. Teopema
Kupxroga. 3akon Buna. ®opmynsl Panes-/lxunca u [lnanka. DnemenTtapHas
kBaHTOBasi Teopusi. CIOHTaHHBIE | BBIHYXJEHHBIE Tiepexoabl. KoadhdurmenTs
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OniHmTerHa. Co3gaHue MHBEPCHOM 3aceneHHoOCTH. Jlazepsl. IIpuHumMnuanbHas
cxema Jiasepa.

Tema 11. HenuneiiHbie SIBIICHUS B ONITUKE.

N CTOUHMKM HEIWHEHHOW MOJISIPU30BaHHOCTU. KBajapatudHas HEIMHEWHOCTh U
HEJTMHEWMHOCTH Oo0Jiee BBHICOKMX MOPSAAKOB. ['eHepalidsi rapMOHUK. Y CJIOBHE TPO-
CTPAHCTBEHHOTO CHHXPOHM3MAa JJIsl YJIBOEHUSI YAaCTOTHI. [[JIMHA KOTE€pPEHTHOCTH.
Ocy1iecTBI€HHE MPOCTPAHCTBEHHOTO CUHXpPOHHU3MA. BEKTOpHOE yciaoBUE MpoO-
CTPAaHCTBEHHOTO CHHXpOHU3Ma. CaMOBO3/IEICTBME CBETa B HEJIMHEWHOW cpele.
CamodokycupoBka u caMmoaeOKyCUPOBKa JIy4da.

Tema 12. ®otoaddekT u ero MpuMEHEHUs.

OCHOBHBIEC IKCIIEPUMEHTAIIbHBIE 3aKOHOMEPHOCTH (HOTOAI(DPEeKTa U UX UCTOIKOBA-
Hue. POTORIEKTPUUECKUE MPUEMHUKH cBeTa ((POTO3IEMEHTHI, (HOTOYMHOXKUTEINH,
(bOTOIMOABI U AIIEKTPOHHO-ONITUYECKHE TPe0oOpa3oBaTein).

JlomarrHee 3a1anue

KoHnTtposnbHas padorta

5. O0pa3oBaTe/ibHbIC TEXHOJIOIMH

Bce TeMbl iporpaMmbl ¢ pa3HO# CTENEHBIO YIITyOJICHHOTO U3YUYCHHS JODKHBI
paccMaTpUBAThCs HA JICKIIMOHHBIX, MPAKTUYCCKHUX U JTA00OPATOPHBIX 3aHATHIX. [is
NOJIy4Y€HHUS [NIYOOKHX U IPOYHBIX 3HAHUM, TBEPbIX HABBIKOB U YMEHMI, HE0OOX01MMa
CHUCTEMaTHYeCKasi CAaMOCTOSITeIbHAS padoTa CTyICHTA.

CamocrosiTeJbHasi paboTa HY)KHA Kak JJIs popabOTKH JIEKIIMOHHOTO (Teope-
TUYECKOT0) MaTepuaa, Tak u JJis MOATOTOBKH K J1a00paTOpHBIM paboTaM U MpaKTU-
yeckuM 3aHaThsIM. OCHOBAaTeNbHAsI CaMOCTOsTENIbHAs paboTa He0OX0oquMa U IIPH MOI-
TFOTOBKE K KOHTPOJIbHBIM MEPOIPUATHAM (TECTUPOBAHUIO U KOHTPOJIBHBIM paboTam).

Ha jeknmusix oco0oe BHUMaHHE CIICAYET YICNIATh Ha OCHOBHBIC TMOHSITHS U OCHOBHBIC
(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH. I[OHOJ'IHI/ITB KOHCIICKT HCKHHﬁ, BBIJICJIUTH TJIABHOC CTY-
JACHT OOJDKCH CaMOCTOATCIBbHO, IOJIB3YSCh ylle6HBIMI/I HOCO6I/I${MI/I, pPasMCIICHHBIMHA Ha
caiite xadeaprel. UnauBuayanbHbIN calT Kadeapsl KpaitHe HEOOXOIUM JIJIsl YCIIEITHOTO
BBINIOJTHCHUS paboyeii MPOrpaMMbl M y4eOHOTO IITaHa, B IICITOM.

[TIo BceMy JEKIIMOHHOMY MaTE€pUAILy MTOATOTOBIECH KOHCIEKT JIEKUUNA B JJICK-
TPOHHOU (popme u Ha OyMaKHOM HOCHTENE, OOJIbIIasl YaCTh TEOPETUUECKOrO Ma-
Tepualia U3JlaraeTcs ¢ MPUMEHEHHEM CIIailoB (IIpe3eHTanuii) B nporpamme POw-
er Point, a Takke ¢ HCITOJIb30BAHMEM HWHTEPAKTUBHBIX JIOCOK.

OOyuyaronue U KOHTPOJUPYIONTUE MOJYJIM BHEJIPEHBI B YYEOHBIN Mpoliecc U
pa3MeIleHBI Ha O6pazoBaTeIbHOM cepBepe JlarrocynuBepcurera
(http://edu.icc.dgu.ru), K KOTOPBIM CTYACHTBI HUMECIOT CBOOOIHBIN JOCTYII.

IIpakTH4Yeckue 3aHATHSA CIOCOOCTBYIOT AKTUBHOMY YCBOEHHUIO TEOPETUYECKOIO
MaTepuaia, Ha 3THX 3aHATUAX CTYACHTHI y4aTcsl IPUMEHATh GU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH Ul PEIIEHUsI KOHKPETHBIX NPAaKTU4YeCKuX 3anad. Ha npaktuye-
CKHX 3aHSTHSAX CTYAEHTHI IOJ] PyKOBOJACTBOM IPEMNOJABATENS PELIAOT 3aJa4H 10
Haubosiee BaKHBIM TeMaM Kypca. JlJis BBINOJHEHUS! Y4eOHOro IUlaHa CTYJIEHT ca-
MOCTOSITEJIBHO JOJDKEH PELINTh ONPEAEIIEHHOE KOJIMYECTBO THUIIOBBIX 3a7a4 B CO-
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OTBETCTBUM CO CBOMM BAapHUaHTOM JIOMAIIIHETO 3a/aHus. AyJIUTOPHOTO BPEMEHHU
JUIS pELIeHUs] BCEX TUIIOB 3aJa4 OOBIYHO HE XBartaeT. /(s camocToATenbHOro pe-
HICHU 3a/1a4 IPEXAe, YEM IPUCTYNUTh K UX PELICHUIO, HY’)KHO M3y4uTh (IIOBTO-
pUTh) TEOPETHUYECKUM MaTepHal MO TEME paccMaTpUBAaEeMoOW Teme, pa3o0paTh
IpPUMEpPBI pELIEHMs 3a]a4 Ha 3Ty TEMY, a 3aTEM YK€ 0053aTeIbHO MOMIBITATHCS pe-
IIUTH 33/1a4y, KaKOM Obl «HEMPUCTYIIHOW» OHA HE Ka3ajach. 3aIUTa BBIIIOJIHEHHO-
rO JOMAIITHETO 3aJlaHusl TMPOBOJUTCS JMOO B (popmMe YCTHOro codecel0BaHUSI C
IpernoAaBaTesieM M0 PEeIIeHHBIM 3aa4aM, MO0 B popMe KOHTPOJIBHOIO TeCTHPO-
BaHusl. 3aluTa JOMAIIHEro 33JaHUs IO3BOJSET OLEHUTh 3HAHUSA CTyIEHTa U
CBOEBPEMEHHO OPTaHM30BaTh JOMOJHUTEIbHYIO PabOTy, €CIIM 3TH 3HAHUS HEYJO-
BJIETBOPUTEINIbHBI. Y CTHOE coOeceJ0OBaHHe W/UIIM TECTUPOBAHUE MPOXOJAT B CIIe-
UAJIbHOM KOMIBIOTEPHOM KJlacce, 000PYI0BaHHOM MPOEKTOPOM U COBPEMEHHBI-
MU O€CIIPOBOAHBIMU TEXHOJIOTUSAMH.

JlaGopaTopHbIii MPAKTHKYM OPHEHTUPOBAH HA MPAKTUYECKOE M3yUeHHE HamOo-
Jee BaXHBIX (U3MYECKUX 3aKOHOMEPHOCTEW, OBJaJICHNE TEXHUKOW M3MEPEHUU U
IrPaMOTHYIO 00paOOTKy MX pe3yJbTaToB, BKJIIOYAas AaBTOMATU3HPOBAHHYI0 00pa-
00TKY IKCIEPUMEHTAJIbHBIX JAHHBIX HA COBPEMEHHBIX yCTaHOBKax. Heobxomu-
MO, YTOOBI CTYICHTBI CAMOCTOSATEIHHO MPOBOIUIN U3MEPEHUS, paCUeThl U aHAIU3
NOJIYYEHHBIX PE3YyJIbTaTOB, YTOOBI OTYET MO KaXXIOW JiabopaTtopHOW padoTe
oOpMIISIIICS TPAMOTHO M aKKYPaTHO B COOTBETCTBHUHU C MPEIBIBIIEMBIMU U cop-
MYJIMPOBAaHHBIMU TpeboBaHusMU (Ha caiite kadenpsi). [locTeneHHo HEOOXOAMMO
OCYIIECTBUTDH MEPEXO K IJIEKTPOHHOMY 0()OPMJICHHIO OTYETOB U IOJHOMY OT-
Ka3y OT OyMa)KHbIX HO-

CUTEIIEH.

B pamkax yudeGHOro mporecca NpeayCMOTPEHO MpUIJallleHue IJs YTEHUs
JEKUUN BEAYIIMX YYEHBIX U3 IIEHTPAIbHBIX BY30B M aKaJEMUUYECKUX UHCTUTYTOB
Poccun. B pamkam oOyueHusi 0co00e MECTO OTBOJIUTCS MPOIecCy TeCTHPOBa-
HH$, KOTOPOE MPU3BAHO CHITPATH POJb HEMEHTHPYIOIIETO MaTepuajia B JUAJIOTe
MEXy CTYICHTOM H MPENOJaBaTEIIEM.

W TOroBBIM KOHTPOIBHBIM MEPONIPUITHEM (aTTECTAIUEH ) ABIISAETCS IK3AMEH.

Bomnpock! k s3k3aMeHaM SBJISIIOTCSI KOHKPETHBIMH IO COOTBETCTBYIOIIUM TEMaM U
TOCTYITHBIMU Yepe3 calT kadeapsl. [ ycnenHoro pe3yinbprara Ha 9K3aMEeHax CTY
JIEHTaM PEKOMEHAYETCS OTBEThl Ha HHMX IPOIyMbIBaTh, TOTOBUTH 3apaHee U CH-
CTEMATUYECKHU M0 MEPE U3YUEHHUSI COOTBETCTBYIOIIMX TEM.

6. YueOHO-MeTOAMYECKOE O0ecneuyeHne CaMOCTOSITEIbHOM PadoThl CTYI€HTOB.

IIpumepHas TemaTuka pedeparon

1. dusnueckure OCHOBHI rosorpadpuu.

2. «[IpocBeTneHHas» ONTHKA U €€ TIPUMEHEHUE.

3.Audpakiyst peHTT€HOBCKUX JIydel U ee MPUMEHEHHE B KpUCTAIIOTpauH.

4. OOHapyxeHHME ¥  aHAIU3  DJIUIMOTHYECKU- W LUPKYJISAPHO-
HOJIIPU30BAaHHOTO CBETA.
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HUAX.

5. OnTHueckuil AUXPOU3M U €Tr0 UCHOJIb30BaHUE B (DU3MUECKHUX HCCIIEI0BA-

6. M30TpomnHble U aHU30TPOITHbIE Cpefibl. ONTHKA KPUCTAIIIOB.

7. UckyccTBeHHas ontuyeckas anuzorponus. Dddext Keppa.

8. Mogenb abconoTHO YepHoro Tena u CoJHIIe.

9. OnTuyeckast TUPOMETPHUSL.

10. CnexktpodoTOMETPUYECKUIA aHATIN3 U €r0 MPAKTUYECKOE MPUII0KEHHE.

11. TlonHoe BHyTpeHHee oTpaxeHue. CBeToBObl. ONTOBOJIOKHO.

12. SIBnenue dpotodrpdexra u ero npuMeHeHue.

13. Dddext Jlomnepa u ero UCnoab30BaHUE B aCTPOPUBHKE.

14. DneKTpOHHBIA MUKPOCKOIL.

15. ITpuMeHeHue 1a3epoB B MEAUIIMHE.

16. I'ma3 kak onTuYecKkas CUCTEMa U ONTHYECKUE AehEKThI riasa.
Onrrnueckre WLTIO3UN.

17. Tlpuponnbie ontuyeckue 3PPexTol U uX Guzndeckoe 00ObsICHEHNUE.

18. Bocopusitue cBeta. [Ipnbop «HOYHOTO BUACHUS.

19. OnTrdeckue TEIeCKOIBl M MX pa3periaroias CloCOOHOCTb.

20. HenuHEHBIC ONTHYECKUE SBIICHUS.

Y4eOHo-MeTOAUYECKOE OOecnieyeHHEe M IUIAHUPOBAHHE CAMOCTOSITE/Ib-
HOM padoOThI CTYACHTOB

Buasr CPC Henens Oo0bem
cemecTpa 4acoB
Ne Mopnyau ¥ TeMBbI P
00s13aTeIbHbIE TOTOJTHUTEb-
HBIE
Mopayas 1
1.1 | I'eomerpuyeckas ontuka. | 1. Pabora c¢ yueOHoli | Pedepar 1-2
JIun3sl, 3epkana, mpus- JUTEPATyPOH.
Mbl. [eHTpHUpOBaHHbBIE
Henprp 2.BrimonHeHNEe gomari-
CHUCTEMBI.
Hero 3a/IaHus
3. IIpopaboTKa IeKIHiA
1.2 | Ilpenomienue u orpaxke- | 1. Pabora ¢ yueOHo#t | Jokmam- 3-4
HHA€ BOJIH Ha IUIOCKOH | JIUTEpaTypoOM. Mpe3eHTAIHS
rpaHuie JByX JAHAIIeK-
P Y 2. BwImonmHeHHEe momarmi-
TPUKOB, Ha TpaHHUIEC C
Hero 3a/IaHus
METAaJUIOM.
3. [IpopaboTka JIeKIuii
1.3 | OcuoBubie  (oromerpu- | 1. Pabora ¢ yueOHo#t | Jokmam- 5
YEeCKUE TMOHSITHS M BEIIU- | JIMTEPaTypoil. npe3eHTalus
YHHBI.
2. BwImonmHeHHEe momarmi-
HETO 3aJIaHusl.
3. [IpopaboTKa JIeKIuii
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1.4 | OnexrpomaruutHas npu- | 1. Pabora c¢ yueOHoli | Pedepar 6-7
poma csera. OCHOBHBIC | TUTEPATYPOIL.
XapaKTepUCTHKH  DIIEK-
P P 2. BwImonmHeHHEe momarmi-
TPOMAarHUTHBIX BOJTH.
HETO 3a/IaHus
Cynepno3unus BOJTH.
Momspmzamust.  Dddexr | 3. [IpopaboTKa JEKIHii
Homuepa.
Bcero no moaymio 1:
Moayasb 2
2.1 | Unrepdepenuus cera. 1. Pabora ¢ yueOHOI 8-10
JIUTEPATypOHl.
2. BrimonHnenue momari-
HETO 3aJIaHusl.
3. [IpopaboTka JIeKIuii
2.2 | dudpakuus ceera. 1. Pabora c yueOHOI 11-12
JIUTEPATYpPOHl.
2. Brimonnenue momari-
HETO 3a/IaHusl.
3. I[IpopaboTka JeKmuii
2.3 | Hducnepcus cBeta. M3ny- | 1. Pabora ¢ yueOHoit | Jokman- 13
YeHHE U MOTJIONICHHE JUTEPATypPOH. MIpe3eHTAIHA,
CBeTa.
2. BremmonHeHune momani- | pedepar
HETO 3a/IaHUs.
3. [IpopaboTKa JIeKIuii
2.4 | AHM3OTPOIIHBIE CPE/IBL. 1. Pabora c yueOnoii | Joxnan- 11-13
[Monspu3alluOHHBIC TIPU- | IUTEPATYPOIL. Mpe3CHTAIHS
OOpBI M IPUCTIOCOOIICHUS.
P P 2. BeimonHenue nomami- | pedepar
HETO 3aJIaHusl.
3. [IpopaboTka JeKmuii
2.5 | Paccesnue csera. 1. Pabora c¢ yueOHou | [oxman- 14
JINTEpaTypOH. Tpe3eHTaIHS
2. BreimonHeHune momani- | pedepar
HETO 3a/1aHusl.
3. I[IpopaboTka JeKmuii
Bcero nmo moay.io 2:
Monyas 3
3.1 | TemwoBoe U3IydYeHUE. 1. Pabora c¢ yueOHOU | pedepar 15
JIUTEPATypOil.
2. BrimonHnenue momari-
HETO 3aJIaHusl.
3. [IpopaboTka JIeKIuii
3.2 | ®oroaddexr. 1. Pabora c yueOnoii | Joxnan- 16
JUTEPATyPOH. Mpe3CHTAIHS
2. Brimonnenue momari-
HETO 3a/IaHusl.
3. I[IpopaboTka JeKmuii
3.3 | KBaHTOBbIC YCHIUTEIH U Joxmam- 17
TeHEPaTOPHL. MIpe3CHTAIHSA
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Bcero no moayJio 3:

HUTOTO:

IIpomesicymounwlit KonmpoJb. B TeueHne ceMecTpa CTYICHTbI BBIITOJIHSIOT:

- JIOMAIIHUE 3aJJaHusl, BBIIOJIHEHHE KOTOPBIX KOHTPOJIUPYETCS U MPU HEOOXOIU-
MOCTH OOCY’KJIa€TCsl Ha MPAKTUYECKUX 3aHATUSX;

- TIPOMEXYTOUYHBIC KOHTPOJIbHBIE Pa0OTHl BO BpPeMs MPAKTHUECKUX 3aHATHH s
BBISIBJICHUS CTETIEHU YCBOCHUSI IPOMAECHHOIO MaTepuania;

- BBITIOJIHEHUE UTOTOBOM KOHTPOJHHOUN pabOTHI TIO PEIICHUIO 3aJ]1a4, OXBATHIBAIO-
X 60a30BbIE BOMPOCKHI Kypca: B KOHIIE CEMECTpa.

Hmozoewvlit konmpoas., IK3aMEH B KOHIE 5 CEMeCTpa, BKIIOYAIOIINI IPOBEPKY
TEOPETUYECKUX 3HAHUN U YMEHUE PELICHUS 10 BCEMY MPOUJICHHOMY MaTepuay.

7. @oH/ OLIEHOYHBIX CPeICTB /sl NPOBeIeH!s TeKYLero KOHTPOJIsl ycleBae-
MOCTH, IPOMEKYTOYHOI aTTecTAllMU 110 UTOTaM OCBOEHUSI TMCUMIJIHHBI.

7.1. Ilepeuenv Komnemenyuil ¢ yKazanuem smanoe ux @opmupoeanus é npo-
yecce 0ceoeHUA 00pa306ameabHOI NPOZPAMMbL.

[lepeueHs KOMIETEHIIMI ¢ YKa3aHUEM 3TANoB X (POPMHUPOBAHUS TPUBEICH B OTH-
caHuu 00pa3oBaATENbHON NPOrPaMMBbl

Kon u Koa u Haume- | 3HaTh, yMEHUE, HABBIKU ITpouenypa ocBo-
HAaMEHOBAa- | HOBAHHME MH- CHUS
HHE KOMIIE- JIUKaTopa J0-
TCHIIUU U3 CTHKCHUU
dI'oC BO KOMIIETCHIIUI
(6 coomsem-
cmeuu ¢
OI1OII (npu
Haauyuu))
OK-7, 3HaeT: 0 METO/IaX BOCTIPUATUA UH- | Y CTHBIM onpoc,

(dbopmaruu 4eJI0BEKOM U CTEPEOTH- | MUChMEHHBIN OTPOC
1ax MbIIUICHHS;

UCTOpPUSI BOSHUKHOBEHUS U Pa3BU-
THUSI OCHOBHBIX TMOHATHI QU3UKHU U
(U3HYECKUX SIBICHUN

OIIK-3 3HaeT: UMETh MOHATHS U METOJAX | YCTHBIM onpoc,
HCIIOJIB30BaAHUHU 62130BI>IX TCOPCTU- OUCHMEHHBIN orpocC
YECKUX 3HAHUAX (PyHIaMEHTAIb-
HBIX pa3ZiesioB 001Iel u TeopeTHye-
CKOM (DM3UKH JIJISl PEIICHUS TPO-
(dheccuoHaIbHBIX 3a7a4

I1K-1, YMeer: 1eMOHCTPUPYET YMEHHE YcrHblit onpoc,
CaAMOCTOATECIIBHO CTaBUTHh KOH- IMHUCbMCHHBIU OITPOC
KpETHBIE 3371a4 B 00J1aCTH (HU3UKH
U pelaTh UX C MOMONIbIO COBpE-
MEHHOM anmaparypshl;
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I1K-2,ITK-5, Bnaneer: YerHslii onpoc,

METOJ0JIOTHEH HCCIIEIOBAHUS B HHUCHMCHHBIN OTPOC
00JIaCTH ONTHUKH; CHCTEMOM 3HAHHKI
0 pyHIaMeHTaIbHBIX (PU3NUECKUX
3aKOHAX M TeOpUsX, pu3ndeckoi
CYIIHOCTH SIBJICHUW U MTPOIIECCOB B
MPHUPOJIC U TEXHUKE, HaBBIKAMH
00pabOTKH pe3yJabTaThl IKCIIEPH-
MEHTOB;

YCHENTHOTO BJIAICHUS METOIaMH
00paboTKK aHanmu3a u CUHTE3a (Pu-
3UYECKON HMH(pOpMAIINH,

CHUCTEMOW 3HAHUH MO OpraHU3alUN
Y TIOCTaHOBKE (PU3NYECKOTO IKCIIe-
pUMeHTa, 00J1a71aeT CIIOCOOHOCTHIO
TEOPETUYECKOTO aHATH3a PE3YIlhb-
TaTOB HAOIIOJCHUHN U IKCIIEPUMEH-
TOB;

7.2 TunoBble KOHTPOJIbHbIE 32IaHUSA

7.2.1. Borpocsl KOJUIOKBUYMOB

1.

w N

\l

o

IlepBbIil KOJNITOKBHYM.
Kiaccuueckas ayekTpoMarauTHas Teopust cBeta. Knaccudukamus snexrpomar-
HUTHBIX BOJIH. [IIkana 3eKTpOMarHuTHBIX BOJIH.

. UcTouHMKM cBETa, UX XapaKTEPUCTHUKHU.
. YpaBHeHust Makcsesuia. BojiHOBoe ypaBHEHUE.
. berymue snexkrpoMarauTHbIie BOJIHBL. CKOPOCTh CBETA B OJHOPOJIHBIX U30TPOII-

HBIX JHUIJICKTPHUKAX.

. IUIOTHOCTE DHEPrMU U MMILYJIbCA JJIEKTPOMATHUTHBIX BOJH. Bextop Ymona-

Ilovitnara. UHTEHCUBHOCTH CBETA.

. laBmenue ceera. OnwiTh JIeOenena.
. Moaenu onTudeckoro u3nydeHus. BoJHOBBIE MyYKH U BOJIHOBBIE MaKeThl. Mo-

HOXPOMATUYECKHE M KBAa3UMOHOXPOMATHYECKUE BOJIHBI, IIUPOKOMOJOCHOE H3-
Jy4YEHHUE.

. ®ypbe-ananu3 u Pypbe-CUHTE3 BOJTHOBBIX MOJIEH.
. CnekTpasibHasi MIOTHOCTh MOIIHOCTH. COOTHOLIEHHE MEXKIY JIUTEIbHOCTHIO

VMMITYJIbCA U IIUPUHOM CIIEKTpA.

10. Unrepdepentius MoHOXpOMATHYECKUX BOJH. MHTepdepeHnns KBa3HMOHO-

XPOMATHYCCKOI'O CBCTA. qDYHKI_II/UI BUAHOCTH.

11. OcHoBHble MHTEpPEPEHIHOHHbIE cXeMbl. [loayuyeHue MHTEpPEPEHIIMOHHBIX

KapTUH JieJeHueM BOJIHOBOTO (gpoHTa (Merod KOHra) m neneHueM aMIuiuTy bl
(meTon dpenens).

12. Tlonocel paBHOM TOJITUHBEI U paBHOTO HakjoHa. HTEephepomerp Maiikenbco-

Ha.

13. Konbia HeroToHa B OTpak€HHOM U POXOJIAIIEM CBETE.
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14. BpemeHHasi KOTEPEHTHOCTb, BPEMsI U JJIMHA KOTEPEHTHOCTH; CIIEKTpajIbHOE U
BPEMEHHOE PaCCMOTPEHHUE.

15. B3auMocBs3p crnektpa u koppesuuoHHou ¢yHknuu. [lonarue o Dypbe-
CHEKTPOCKOIHH.

16. IIpoctpancTBeHHass korepeHTHOCThb. MHuTepdepomerp FOHra. 3Be3nHbIil WH-
tepdepomerp MaiikeabcoHa.

17. Pagnyc u cTeneHb MPOCTPAHCTBEHHOW KOTEPEHTHOCTH, WX OLIEHKA JIJISl TIOJIEH
TETJIOBBIX UCTOYHUKOB H JIA3€POB.

18. MeTobI TOBBIIICHHSI CTETICHH KOrepeHTHOCTH. [IpocTpaHCcTBeHHBIE (DUITBTPHI.

19. Cyneprio3uiiisi MHOTUX BOJIH C paBHbIMU aMmiututynamu. WHTEpdepomeTp
dabpu-Ilepo. Dopmyna Diipu. [Inactunka Jlrommepa-I'epke.

20. Crostame cBetoBble BoJHBI. OnbIThl BrHepa.

21. IlpumeHenue uHTEPHEPOMETPOB B HAYKE U TEXHHUKE: U3MEPEHUE MaJbIX CMeE-
nieHui, peppakromerpusi. UureppepeHmonnbie GUIbTphl U 3epKaa.

22. Sinenne mudpakuuu. [lpunmun [roiireHca-dpeHens, ero WHTErpagbHas 3a-
MIMCh U TPAKTOBKA.

23. 3oubl Openens. [I[puMeneHne BEKTOPHBIX qUarpamm i aHaiau3a Audpakiim-
OHHBIX KapTHH.

24. 30HHBIC UTACTUHKH.

25. ludpakius Ha KpyrioM oTBepcTud U 3kpane. [lpunnun babune. bawkuas u
nanbHss 30HbI nudpakiuu. Judpakimonnas niuuHa.

26. Jludpakius Ha Kparo moxyoeckoHedHoro skpana. Crnupans KopHro.

27. llpubnuxenue Ppenens u npudamxenue Ppaynrodepa. [IpocrpancrsenHoe
npeoOpazoBanue Dypbe.

28. JludpaxkimonHas kKapTuHa B JaibHel 30He kak Dypbe-00pa3 qudpakiiMOHHOTO
00BbeKTa.

29. YrioBo#l CHekTp, CBSI3b €ro IMIMPUHBI C pa3Mepamu oTBepcTus. Judpakims
®paynrodepa Ha IIeIH, Ha TPSIMOYTOJIBHOM U KPYTJIOM OTBEPCTHSIX.

30. AMmmuTyaHbIe U (ha30Bbie TU(PAKINOHHBIE PELICTKH.

31. Iudpaxius Ha aKyCTUYECKUX BOJTHAX. AKYCTOONITUYECKUE MOy ISATOPHI.

32. CnexTpaibHblii aHanu3 B onTHKe. CHEKTPOCKOMUS ¢ MPOCTPAHCTBEHHBIM pa3-
JIO’)KEHUEM CIIEKTPOB.

33. CnekTpasibHble TIPUOOPHI M UX OCHOBHBIE XapaKTEPUCTUKH: anmapaTHas QyHK-
1M, YIJIOBasl W JIMHEWHAasl JUCIEpCHs, pa3peniaroniasi crnocoOHOCTh, 001acThb
JTUCTIEPCHH.

34. ludpakius BOJHOBBIX TMy4KoB. JludpakiuonHas Teopus (GopMHUpoBaHUs
HM300paKEHUM.

35. Ponp nudpakuuu B mpudbopax GopMHUpyOMKUX U300pakeHUe: JIMH3E, TeIeCKO-
e, MUKPOCKOTIE.

36. CienmanbHble MEeTONbI HAOMIOMeHUs (Da30BBIX OOBEKTOB: METOHA (Pa3oBOTO
KOHTpPACcTa, METO TEMHOTO TOJISI.

Bropoii ko/10KBHYM.

1. ucniepcust cBeTa. MuKpockonuueckas KapTHHA paclpoCTpaHEHHs CBETa B Be-
mectBe. JIMHENHbBINA ONTUYECKUI OCUUILIATOP.

2. Knaccuueckast 371eKTpOHHAas TEOpUsl TUCTIEPCUU.
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. 3aBUCUMOCTH MOKa3aTeaed IpeIOMICHHS U MOMJIOMEHUS OT YaCTOTBHI.

. @a3oBas M rpynmnoBas CKOpOCTH, UX cooTHoleHue (popmyna Penes).

. HopmasibHast 1 aHOManibHasi qucnepcus MokasaTess npesomMieHus. Jucnepcu-

OHHOE PACIUIBIBAHUE BOJIHOBBIX IIAKETOB.

. [Tornomenue crera. 3akon byrepa-JlamGepTa-bapa.

7. OcoOEHHOCTH pacmnpocTpaHeHHs cBeTa B Metayiax. Kputnueckas yactora. Ot-
pa’K€HHE CBETA ITOBEPXHOCTHIO METAJIA.

8. [lonspuzanust ceta. JIMHEHHO-,IUPKYISAPHO- U DIUITUNTHYECKU MOJSPU30BAH-
HBIN cBeT. MaTreMaTu4yecKkoe ONMMCAaHUE COCTOSHU noJspusanuu. [lonspusanms
€CTECTBEHHOTO CBETA.

9. OnTuueckue sIBJICHUS HAa TPaHMIIE pasjiena U30TPOIHBIX TUANEKTPUKOB. 3aKOHbI
OTPaKEHUS U NPEJIOMIICHUS CBETA.

10. ®opmynsr Openens.

11. ®a30BbIe COOTHOILIEHUSI HA TPaHMIIE pa3jiesia ABYX NUAJIeKTpuKoB. [lomspusa-
1Ms OTPAKEHHOU U MPEJIOMIIEHHOM BOJIH. Y01 bprocrepa.

12. SIBneHrie OTHOTO BHYTPEHHETO OTPAKCHHSI CBETA U €T0 IPUMEHEHHE.

13. OnTuka aHM30TPOIHBIX cpeA. PacpocTpaneHne CBETOBBIX BOJH B aHU30TPOII-
HBIX CpeAax: SIKCIIEPUMEHTANIbHbIE (PAKThI U JIEMEHTHI TEOPUHU.

14. YpaBHeHue BOJHOBBIX HOpMalield dpenens. PazoBast U JiyueBasi CKOPOCTH.

15. OgHOOCHBIE U IBYXOCHBIE KpUCTAIUIBL. J[BOMHOE JTyyenperoMIeHUe CBETa.

16. KayecTBeHHbIIl aHaAJM3 PaCHpPOCTPAHEHUS CBETa C IOMOILIBI0 MOCTPOCHHUS
I'tolirenca.

17. NUnTepdepenuus mosisipu3oBaHHbIX BOJH. [lonspuzanmonnsie nmpuOOphl, yeT-
BEPTHBOJIHOBBIE U IIOJIYBOJIHOBBIE IIJIACTUHKHU.

18. [losiyueHre u aHaIU3 AIUTMNTHYECKH MOJISIpU30BaHHOrO cBeta. [lonstue o ru-
POTPOIHBIX CpENax.

19. EcrecTBeHHas onTHyecKass akTHBHOCTh. CaxapoMeTpusl.

20. AHM30TPOIUSL ONTHYECKUX CBOMCTB, MHAYIIMPOBAHHAS MEXaHWYECKOU nedop-
marueit, anektpudeckum (3hdextsr [lokkensca u Keppa), marautaeim (3¢ dek-
o1 @apanes u Korrona-Myrrona) nomsimu. D¢ dekt 3eemana.

21. Paccessuue cBeta. MOJNEKYISIpHOE pacCesiHUE CBeTa. 3aBUCHMOCTh MHTCHCHB-
HOCTH PAacCESTHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panes) u yrmosas aua-
rpaMma paccesiHus.

22. llonsipu3anys paccestHHOrO CBETa, €ro CIIEKTPaJIbHBIN COCTaB.

23. CnoHTaHHOE paccesiHue MannenpiramMa-bpuiitoeHa 1 KOMOMHAILIMOHHOE pac-
cesiHue, KpblIo JUHUM Pases. PaccesHue cBeTa B MENKOIUCIIEPCHBIX U MYTHBIX
cpenax.

24. Kitaccuyeckasi MOJIEINb 3aTyXakoLIEro AUIMOJIbBHOTO ocumiiatopa. OueHka Bpe-
MEHH 3aTyXaHUS.

25. JlopennieBa popma U mMpuHA JUHUM U3TydeHHs. EcTecTBeHHas MIMpHUHA K-
HUU U3ITyYEHHUS.

26. 3nydyeHrne aHcaMOJis CTaTUCTUYECKH HE3aBUCHUMBIX OCIMILIATOpOB. lloHsATHE

00 OJTHOPOJHOM M HEOJHOPOJAHOM YUIUPEHUHU. Y IapHOE U JIOIIEPOBCKOE YIIU-

PEHHE CIIEKTPAJIbHOM JIMHUU.

o1 b~ W

(o)}
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27. TernoBoe uznyyenue. M3nydarenbHas ¥ MOTJIONIATEIbHAS CIOCOOHOCTH BEIlIe-
CTBa, UX COOTHOIIEeHHE. MoJiesh aOCOMOTHO YEPHOTO Tea.

28. 3akon Credana-bonsiMana, gopmyna cmemenuss Buna. dopmyna Panes-
JI>kuHCa.

29. OrpaHUYEHHOCTh KJIACCHUYECKOW TEOpUU HU3ITyUEHHUs. DIEMEHThl KBAaHTOBOTO
nonxoaa. ®opmyna [Inanka.

30. Mojens AByXypOBHEBOM cucTeMbl. B3auMoaeicTBiue AByXypOBHEBOM CHUCTEMBbI
C H3JIyYCHHEM: CIOHTaHHbIE M BBIHYXKJEHHbIE mepexoisl. KoadduimeHts
DWHIITEHA.

31. SIBneHue TIOMUHECICHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJIbHbIE U
BPEMEHHBIE XapAKTEPUCTHKU, NHTEPIPETALMS B paMKaxX KBaHTOBBIX IMPEACTaB-
JICHH.

32. MHOrOypOBHEBbIE CUCTEMBI. Pe30HaHCHOE yCHIIEHHE CBETa MTPU MHBEPCHOM 3a-
CEJICHHOCTH DHEPIreTUYECKUX YPOBHEN.

33. MeTtonbl co3maHusi MHBEPCHOM 3aCEJICHHOCTH B pa3iMuHBIX cpefax. dDakTopsl,
ONpEAENSIONUE IUPUHY JIMHUHA YCUICHUS.

34. Jlazepsl - YyCTPOWCTBO W MPUHIMN PabOThl. Ponb omThyeckoro pe3oHarTopa.
VYcnoBust ctaiimoHapHoOM reHepainuu (oananc ¢gas u 0anaHnc aMIuIUTy).

7.2.2. [lpumepsl TECTOBBIX 3aJaHUMN MO ONTHUKE.

1.1. Yto mpou3oiaeT, eciu HarpaBJI€HUE OJJHOTO U3 BEKTOPOB ILUIOCKOM 3JIEKTPO-
MarHUTHOW BOJIHBI (Hampumep, E ) u3MeHuTh Ha 0OpaTHOe?

1. HampaBnieHust ocTainbHBIX 1BYX BeKTopoB B u K octanytcs npexHuMH.

2. HanpaBnenue BekTopa K msMeHuTCsS Ha 00paTHOE, a BeKTop B He M3MeHUT cBoe-
r0 HalpBJICHUSA.

3. HanpaBnenue Bekropa B n3menurcst Ha oOpaTHOe, a BekTop K He m3mMeHuT cBoe-
IO HaIllpaBJICHUS.

4. JIu6o Bektop B, 60 BekTop K M3MEHUT CBOE HaIpaBlieHHE HA 0OpaTHOE.

5. Hampagiienust BektopoB B 1 K usmensitcst Ha oOpatHoe.

1.2. Kakoe u3 HuKenepeuncIeHHBIX BRIPAKEHUN COOTBETCTBYET JIOPEHIICBOU
dbopme TMHUN U3ITyYEeHUS?

2
/776‘2 w — @

1. @(w) ~exp| —

2kT\ o,
2. w(w)~ 7227[ >
(0 —wo)” +(y12)
3. (o) - 7/2/27z ;
(@® —0y°)* +(r 12)°
2
4. @(w)~exp _2KT[ @0

m* \wg — o) |
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5. JlopenueBoit (hopMe TMHUU U3TyYEHUSI HE COOTBETCTBYET HU OJHO M3 BhIpaxe-
Huil 1-4.

1.3. Kakoe u3 HuXe NpUBEICHHBIX YTBEPKIACHUN COOTBETCTBYET XPOMATHUYECKOM
abepparuu?

1. JIyuu, nepecekaroliye JMH3y BOJIU3U €€ KpaeB, IPEIOMOSIIOTCS CUIIbHEE YeEM
napakCUasbHBbIC |

2. AGepparusi, BO3HUKAIOIIAs MPU OTOOPAKEHUH HIUPOKUMHU ITyYKaMU JTydeit
BHEOCEBBIX TOUYEK IIPEIMETA;

3. AGepparniusi, BO3HUKAIOIIAS PU TMOJIYICHUH H300pa)EHUS TII0OCKOTO 00BEKTA,
KOTJ]a TyYKH COCTABIIAIOT 3HAUUTENBHBIN YToJI C ONTUYECKOUN OChIO;

4. AGepparusi, CBSI3aHHAs JUCTICPCUECH CBETA,

5. Uckaxxenne reomeTpuueckoid Gopmbl n300pakeHUs IPOTHIKEHHOTO TIPEIMETa,
YCTpaHseMoro nuagparmoi.

1.4. Kakoe u3 BeIpaK€HUHN ONPENEIIAET NPENEIbHBIA YTOJI ITOJHOTO BHYTPEHHETO
OTPaKEHMS JJIS JIyda CBETA, UIYLIETO U3 CPEMBI C ITOKA3aTENIEM MIPEIOMIIEHUS N B
cpeny ¢ ToKasaTelieM nmpeiomiieHus ny (Ny>Ng)?

l.sina=mln,; 2.sina=n1ln; 3. sina=1/m;

4.sina=1/n,; 5. Cpenu oTBETOB 1-4 HET MPaBUIIBHOTO.

1.5. JIyu cBeTa magaer nox yriioM ¢ Ha IUIOCKONApauIeIbHYIO CTEKIIIHHYIO I1j1a-
cruny TommuHoi d. KakoBo cMernieHue iryda, BeImeAmero u3 mactuaer? [loka-
3aTelb NPEJIOMIICHUS CTEKIa N,

1. dsina !l n?: 2. dcosal n:

i CcoS i CoOS &
3. dsing| 1+ 4, dsinall1- X
N —sin? « N —sin? «
CoOS &

5. dcosa|1- ;

Nr? —cos? a

1.6. ITapannenbHblii Iy4OK MOHOXPOMAaTUYECKOIO CBETA U3 BAKYyyMa M1aJaeT M0
YIJIIOM @ Ha MPO3PavyHyI0 IUIACTHHKY TOJIIUHOHN 0 M MpenoMIIsieTcs oA yriioM
B (f < a). Kakoe n3 HWKeNpUBEIEHHBIX YCIOBHIA SBISIETCS YCJIOBUEM MHUHUAMY-

Ma UHTEPPEPEHIITMOHHON KAPTUHBI B OTPAKEHHOM CBETE?

1. Zsm—aa’cosﬂ+£—m/1 2. ZSm—adcos,B—i—m/l
sin 3 2 sin g 2
Sm'Ba’co ﬂ—i—(2m+1) ;4. Zsm—aa’co ﬁ+£—(2m+1)
sina 2 sin g
i 2
5. 2d S”‘—Z“—sinza—i:(zmu)i
sin“ g 2 2

1.7. Kakast u3 npuBeieHHBIX (POPMYII SIBIISETCS MATEMAaTUYECKUM BhIpaKECHHEM
npuHiuna ['roirenca-Openens?
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E

1. E =Lty "1. 2 Ep:jf(a)
S

/

as:

b= ds; 3. 0E, = £ ()

Tkr Tkr
Ee” 4 5. dE=ES s,
4 I

4 E,=|
S
(E, - HanpsHKEHHOCTH AIIEKTPUUECKOTO TOJIS BOJIHBI B TOUKE HAOIIOJCHUS).

1.8. B kakom ciy4yae He MPOUCXOIUT JIBYIYUETIPEIOMIICHHUSI B OTHOOCHOM KpH-
crajue?

1. IIpn HaAKTTOHHOM NIAJICHUN JIy4€H, KOT/1a ONITUYECKasl OCh IIEPIICHINKYJIApPHA K
IIOBEPXHOCTHU KPUCTAILIA;

2. Ilpu HaKJIOHHOM IMAJEHUU JIy4€el, KOTJ1a ONTHYECKas OCh IMapajliebHa TOBEPX-
HOCTH KPUCTAJLIA,;

3.I1pu HOpMaNbHOM NAJEHUH JIy4e, Korja ONTUYecKasi OCh NnapaieiabHa MoBepX-
HOCTH KPUCTAJLIA;

4. IIpyu HOpMAJIBHOM MAaJCHUU Jy4eld, KOTJ1a ONTUYECKAs: OCh HAIIPABJICHA MOJ yT-
JIOM K IMOBEPXHOCTU KPUCTAILIA;

5. IIpu HOpMaTbHOM MAJIEHUH JIy4YEH, KOTJa ONTHYECKAs! OCh MEPIIEHANKYIISIPHA K
IIOBEPXHOCTH KpUCTAJLIA.

1.9. IIpu Kako# MJIOTHOCTH OTOKA SHEPTUH BO3MOKHA IT'€HEPaIlrsl CBETa B JIBYX-
YPOBHEBOM CUCTEME, €CIIN
N 1

1T ST A b
21+alS
a - moctosiuHas, N - obmiee yrciio atomoB, N; - 9ucI0 aTOMOB B BO30YKICHHOM
COCTOSIHHH.

C

1. S=a; 2. S=2a; 3. 5> «©; 4. reHepalys CBeTa B TAKOW CHCTEME HEBO3-
MO>KHA;

5.5=1/2a.

1.10. Kak nu3meHuTcs 4actora KpacHoil rpaHuiisl pororddexra, ecnu mapy pajau-
yca R cooOmuTh MOJ0KUTENbHBIN 3apsij (7
1. YBenuuurcs Ha eq/ (4ney RA); 2. He usmenurcs;

3. Ymenbmmtes Ha €9/ (4rsy RN); 4. YBennuutces Ha €q/ (4re R*h);
5. Ymenbmmres Ha €q/ (4re R h.

7.2.3. IlepedyeHb BOIPOCOB K AK3aMEHY 10 ONTHUKE

1. Knaccuueckast anekTpoMarHuTHasi Teopusi cBeta. Knaccudukanus snekrpomar-
HUTHBIX BOJIH. [1IKana 31eKTpOMarHuTHHIX BOJIH.

2. cTouHMKY CBETa, MX XapaKTEPUCTHUKHU.

3. YpaBHenus MakcBeia. BoiHoBoe ypaBHEHHE.
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4. berymiue 3eKTpoMarHuTHbIe BOJHBL. CKOPOCTh CBETA B OJTHOPOAHBIX U30TPOI-
HBIX JUAJICKTPUKAX.

5. IIIOTHOCTH AHEPTUU M UMITYJIbCA DJIEKTPOMArHUTHBIX BOJIH. Bektop YMmosa-
[TovituHra. MHTEHCUBHOCTH CBETA.

6. JlaBnenue cBeta. OnbITH Jlebenena.

7. Mozenu onTUYecKoro u3nydyeHus. BoqHOBbIE MyYKH ¥ BOJHOBBIE MaKeThl. Mo-
HOXPOMAaTHUYECKHE W KBa3UMOHOXPOMATUYECKHE BOJHBI, IIMPOKOIOIOCHOE U3IY-
YeHHe.

8. ®ypne-ananu3 u Oypbe-CUHTE3 BOJIHOBBIX MOJICH.

9. CnekTtpanbHas MIOTHOCTh MOITHOCTU. COOTHOIIEHHE MEXKIY AJTUTEIbHOCTHIO
UMITYJIbCA U ITUPUHON CIIEKTPA.

10. HuTtepdepeniius MoHOXpoMaTHUeCKuX BOJH. MHTepdepeHins KBa3MMOHO-
XpOMaTHYeCKOro cBeTa. OyHKIUS BUAHOCTH.

11. OcHoBHble uHTephepeHIMOHHbIE cxeMbl. [lomyueHne uHTEephEepPEeHIIMOHHBIX
KapTUH JieJIeHueM BOJIHOBOrO ¢poHTa (MeTon FOHra) u JeseHHeM aMIUTUTYAbI
(meTon dpenens).

12. Tlonockl paBHOM TOJNIIMHBI U paBHOTO HakioHa. MHTephepomeTp Maiikenbco-
Ha.

13. Konsiia HroToHa B OTpa)k€HHOM M MPOXOJAIIEM CBETE.

14. BpemeHHast KOT€pEHTHOCTb, BpeMs U JUIMHA KOTEPEHTHOCTH; CIEKTPaIbHOE U
BPEMEHHOE pacCMOTPEHHUE.

15. BzaumocBs3p cnektpa u koppessiuonHod ¢yHkuuu. [lonstue o dDypre-
CHEKTPOCKOIHUH.

16. IIpocrpancTtBenHas korepeHTHOCTh. MHTeppepomerp HOHra. 3Be3nHblil UH-
Tepdepomerp MalikenbcoHa.

17. Paauyc u creneHb NPOCTPAHCTBEHHOM KOTEPEHTHOCTH, WX OILICHKA JJIA IMOJIeH
TEIUIOBBIX UCTOYHUKOB H JIA3€POB.

18. MeTo/1bI TOBBINIEHUS CTETIEHU KOrepeHTHOCTH. [IpocTpancTBeHHBIE (DUIBTPHI.
19. Cymeprno3uiiuss MHOTHX BOJH C pPaBHBIMH aMIuIuTyaamu. MHaTEpdepomerp
®abpu-Ilepo. ®opmyna Diipu. [Inactunka Jlrommepa-I'epke.

20. Crostane cBeToBBIC BOIHBL. OnbIThl Bunepa.

21. Ilpumenenue uHTEPHEPOMETPOB B HAYKE U TEXHUKE: U3MEPEHUE MAJbIX CME-
meHuii, peppakromerpus. Matepdepenimonnsie GUuapTpol 1 3epkana.

22. Ssnenue nmudpakuuu. [Ipuniun [roirenca-OpeHens, ero UHTErpajgbHas 3a-
MUCh U TPAKTOBKA.

23. 3oubl Openens. [IpumeHeHne BEeKTOPHBIX AUArpaMm JjIs aHaiIu3a AUQpaKiy-
OHHBIX KapTHUH.

24. 30HHBIE TTACTUHKH.

25. Jludpakuus Ha KpyrjoMm oTBepcTuu u skpaHe. [lpunnun babune. biawkHssa u
JanbHAs 30HbI qudpakuuu. Judpakinuonnas qivHa.

25. ludpaxius Ha kparo noixyoeckoneyHoro skpana. Crmpans KopHro.

26. TIpubmmxkenne Openens u npudmmwkenne Opaynrodepa. [IpoctpancTBennoe
npeobpazoBanue Oypoe.

217. [ludpakuronHas kKapTuHa B ajnbHEl 30He kak Dypbe-00pa3 qudppakiimoHHOTO
oOBeKTa.
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28. YrioBOM CHEKTp, CBS3b €ro HIMPUHBI C pa3Mepamu oTBepcTHs. Judpakuums

®paynrodepa Ha eI, HA TPSIMOYTOJILHOM U KPYTJIOM OTBEPCTHUSIX.

29. AMmumityiHbie U (pa3oBbie AU(PAKITMOHHBIE PEIICTKY.

30. JIudpakuus Ha aKyCTUYECKUX BOJHAX. AKYCTOONITUYECKUE MOTYJIATOPBI.

31. CnexTpayibHblii aHAIU3 B onTUKE. CHEKTPOCKONHUS C MPOCTPAHCTBEHHBIM pa3-

JIO’KEHUEM CIIEKTPOB.

32. CnekrpaibHble TpUOOPHI U MX OCHOBHBIE XapaKTEPUCTUKU: anmnapaTHas QyHK-

Usl, YTJI0Basi U JIMHEWHas AUCTIEPCHs], pa3pellaroias crnocoOHOCTh, 001acTh AMC-

HEPCUH.

33. Judpakmus BomHOBBIX MydykoB. JludpakimonHas Teopusi (OpMHUPOBAHUS

U300paKEHUM.

34. Pons qudpakuun B ipubopax GOpMHUPYIONTUX U300paKEHUE: JIMH3E, TEIECKO-

e, MUKPOCKOTIE.

35. CnemumanpHble METOJBI HaOMIOACHHS (Ha30BBIX OOBEKTOB: METOa (ha30BOTO

KOHTPAcTa, METO/I TEMHOTO TTOJISI.

36. ucnepcusi cBeta. MUKpOCKONMYecKass KapTUHA PaclpoOCTpaHEHHs] CBETa B

BelecTBe. JIMHEWHBIN ONTUYECKUAN OCIUIUIATOP.

35. Kimaccuueckast 3ieKTpOHHAS TEOPHS AUCTICPCHH.

36. 3aBUCHMOCTH TMOKa3aTesIei MPETOMIICHHSI U TTOTJIONICHUS OT YacCTOTHI.

37. da3oBast U TPyNNoBas CKOPOCTH, UX COOTHOIIeHHE (hopmyina Peres).

38. HopmanbeHas u aHoMalnbHas JUCHIEPCHs MOKa3aTes npeigomieHus. Jucnepeu-
OHHOE PaCIUIBIBAHUE BOJHOBBIX MAKETOB.

39. [Tornomenue ceera. 3akoH byrepa-Jlam6epta-bapa.

40. OcoOEHHOCTH pAacIpOCTpaHEHUsI CBeTa B MeTaulaXx. KpuTuueckas ydacrora.
OTtpakeHue cBeTa MOBEPXHOCTHIO METaIA.

41. Tonspuzamus cBeta. JIMHEHHO-,IUPKYIISIPHO- U AJUTMNITUYECKHA TOJIIPU30BaH-
HBIM CBET. MaTtemMaTH4eCcKoe OMUCAHUE COCTOSIHUA noJisipu3anuu. [lonsapuszanms
€CTECTBEHHOTO CBETA.

42. OnTrueckue SBJICHUS Ha TPAaHUIE pasliesa U30TPOIHBIX AUAJIEKTPUKOB. 3aKO-
HBI OTPAXECHHSI U TIPEIOMIICHHUS CBETA.

43. ®opmynsl Openens.

44, ®a3oBble COOTHOIIICHUS HA TpaHUIE pasjesia IBYX OUAJIEKTpUukoB. [lonspuza-
1IMs1 OTPAKEHHOU U ITPEJIOMIIEHHOM BOJIH. YT01a bprocrepa.

45. SIBneHue MojaHOro BHYTPEHHETO OTPAKEHUS CBETa U €Tr0 MPUMEHEHHUE.

46. OnTyKa aHU30TPOIHBIX cpell. PacmpocTpaneHre CBETOBBIX BOJH B aHU30TPOII-
HBIX Cpe/lax: IKCIIEPUMEHTANIbHbIE (PAKThI U JIEMEHTHI TEOPHUU.

47. YpaBHeHue BOIHOBbIX HOpMaseil dpenens. dazoBas u ydyeBasi CKOPOCTH.

48. OpHOOCHBIE U BYXOCHbBIE KpUCTAIIbI. J{BOMHOE JIydenpenoMIIeHHE CBETA.

49. KayecTBeHHbI aHalIM3 PacCHpOCTPAHEHUsI CBETa C IMOMOIIbIO IMOCTPOEHUS
['torirenca.

50. Untepdepenuus mnonsipu3oBaHHbIX BOJH. [lonspusanmoHHble NpUOOpPHI, YET-
BEPTHBOJIHOBBIC U TIOJIYBOJTHOBBIE TIIIACTHHKH.

51. Tlonydyenue U aHANIMU3 SJUIUNITUYECKU MOJSIPU30BaHHOTO cBeTa. [loHsTHE O TH-
POTPOIIHBIX Cpeiax.

52. EcrtectBeHHast onTHYecKasi akTUBHOCTh. CaxapomeTpus.
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53. AHM30TPOIKS ONTHYECKUX CBOMCTB, MHAYLIMPOBAHHAs MEXaHWYECKOU nedop-
Manueit, anektpudeckuM (3ddextol [lokkensca u Keppa), marautHbM (3¢ dek-
Thl ®apanes u Korrona-MytroHna) noyisimu. pdekT 3eemana.

54. PaccesHue cBeta. MoJekyssipHOE paccesiHue cBeTa. 3aBUCUMOCTbh MHTEHCHUB-
HOCTH PacCesHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panes) u yrimosas aua-
rpaMma paccesiHusl.

55. [lonsipuzariust paccesHHOTO CBETA, €r0 CIIEKTPAJIbHBINA COCTaB.

56. CriontanHoe paccessuue MannenbinTama-bpuimioeHa 1 KOMOMHAITMOHHOE pac-
cesiHhe, KpbU1o TuHUU Panes. PaccesiHue cBeTa B MEJNIKOAUCIEPCHBIX U MYTHBIX
cpenax.

57. Kitaccuueckasi MoJielib 3aTyXaroulero JUIIOIbLHOTO ocuuiuisitopa. OleHka Bpe-
MEHH 3aTyXaHU4.

58. JlopeniieBa ¢opMa u MUpHUHA JUHUHM W3ITydeHHs. ECTecTBeHHas IMIMpUHA JIN-
HUU U3TyYCHHUS.

59. Mznydenne ancaMOIsi CTATUCTUYECKH HE3aBUCHUMBIX OCIMILIATOpPOB. [loHsATHE
00 OJTHOPOJHOM M HEOJHOPOJAHOM YIIMPEHHH. Y JAPHOE U JOIJIEPOBCKOE YIIH-
PEHHE CIIEKTPAJIbHOM JIMHUU.

60. TeroBoe uznyuenue. M3nydarenpHas ¥ TOTJIOMIATeIbHAS CIOCOOHOCTH BEIIIe-
CTBa, UX COOTHOLIEHUE. MoJieb aOCOIIOTHO YEPHOTO Tea.

61. 3akon Credana-bonsimana, Qopmyna cmemenuss Buna. ®@opmyna Poanes-
J>xuHca.

62. OrpaHUYEHHOCTh KJIACCHUYECKOW TEOpUU HU3IyUCHHUs. DIEMEHThl KBAaHTOBOTO
noaxoaa. @opmyna [Inanka.

63. Mogens AByXypOBHEBOM crcTeMbl. B3auMoeiicTBue AByXypOBHEBOM CHCTEMBI
C M3JIy4yeHUEM: CIIOHTaHHBbIE W BBIHYXKJEHHbIE mepexonbl. KoadduimeHTs
OWHIITEHA.

64. SIBneHne JTIOMUHECIICHIINM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpAJbHBIE U
BPEMEHHBIC XapaKTEPUCTUKU, UHTEPIPETAIUS B paMKax KBAHTOBBIX MPE/ICTAB-
JICHUU.

65. MHOTOypOBHEBBIE CHCTEMBI. Pe30HaHCHOE YyCHIIEHHE CBETA MPU MHBEPCHOM 3a-
CEJICHHOCTH YHEPIeTUYECKUX YPOBHEN.

66. MeTonbl co3maHusl MHBEPCHOM 3aCEJICHHOCTH B pa3iMuHbIX cpefax. dakTopsl,
ONPEAENSAIOIUE UPUHY JIMHUHA YCUICHUS.

67. JIazepsl - ycTpoilcTBO M mpuHIMI PabOThl. Posb onTHYecKoro pe3oHaTopa.
VYcnoBus cTarmoHapHoO# reHeparuu (6ananc da3 u 6alaHe aMIUTUTY ).

7.3. Memoouueckue mamepuainsl, onpedenaouue npouedypy oueHueanus 3Ha-
HUll, YMEHUIl, HAGLIKOG U (U1u) onvima OeameabHOCmU, XaPAKmepuynuux
Imansvt Yopmuposanus KomnemeHyuil.

KpuTtepun oieHOK Ha KypCOBBIX 3K3aMeHaxX

B sk3aMeHanMoHHbIN OUNIET peKOMEHyeTCsl BKJII0UYaTh HE MEHee 2 BOMpO-
COB, OXBAaThIBAIOIINX BECh NPONACHHBIN MaTepHal, TakkKe B OMIeTaX MOTYT OBITh
3aJ1a4d ¥ IPHUMEPHI.

OTtBeThl Ha Bce BONPOCH! oneHuBaroTCcs MakcumyM 100 6asnamm.

Kpurtepuu oueHok cienyromue:
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- 100 6a510B— cmyodenm 2ny60K0 noHUMaem NPoUOeHHbL Mamepua, om-
geuaem 4emKo U 6CeCmOpoHHe, yMeem OYeHUusamv @axkmol, CaAMOCMOSAMENbHO
paccysxcoaem, omaudaemcsi CHOCOOHOCMbIO 0DOCHOBLIBAMb 8bl800bL U PA3BAC-
HAMb UX 8 102UUECKOU NOCAe008aMeNbHOCU.

- 90 6anI0B - cmydenm 2nyOOKO NOHUMAem NPOUOEHHbIL Mamepua, omee-
yaem 4emKo U 8CeCmopoHHe, yMeem OYeHueams Qaxkmol, camoCmosImenbHo pac-
cyacoaem, omauuaemcsi CHOCOOHOCMbI0 000CHOBbIBAMb 8bIBO0bL U PA3BACHAMb UX
8 J102U4ecKOU noCc1e008ameIbHOCIU, HO OONYCKAem OMOebHble HeMOYHOCHIU.

- 80 0a10B - cmydenm 2ny60K0 NOHUMAem NPOUOEHHbIL Mamepual, omee-
yaem yemKko U 6CECMOPOHHe, YMeenm OYeHU8ams (Gaxkmvl, caAMOCMOAMENbHO PAC-
cyorcoaem, Omaudaemcs CHOCOOHOCMbI0 000CHOBbIBAMb 8b1800bL U PA3BLACHAMb UX
8 JI02U4eCKOoll Nocied08amenbHOCmu, Ho 0ONYCKAen HeKOmopble OUUOKU 00ue2o
xapaxkmepa.

- 70 0aJ/10B - cmyOeHm XOpoulo NOHUMAem NPOUOEeHHbIL MaAmepua, HO He
Modicem meopemuyecky 0060CHOB8bIBAMb HEKOMOPbLE 8blBOOYL.

- 60 0a/10B — cmydenm omeeyaem 6 OCHOBHOM NPABUIILHO, HO YYECME)en-
Csl MexaHudecKkoe 3ayyueanue mamepuand.

- 50 6a10B— 6 omeeme cmyoenma UMeromcs CyuecmeeHHble HeOOCMAamKu,
Mamepuan 0XeayeH «NOJ0BUHUAMOY, 8 PACCYHCOCHUSAX OONYCKAIOMCS OUUOKU.

- 40 6an0B — omeem cmyoenma Npasusien JUUlb YACMUYHO, NPU pa3bscHe-
HUU Mamepuaia 0OnycKarwmces cepbesnvie OUUOKU.

- 20-30 0a10B - cmydenm umeem odwee npeocmasieHue 0 meme, HO He
yMeem 02udecku 000CHO8AMb CE0U MbICIU.

- 10 6anJ10B - cmyodenm umeem quUUb YACMUYHOE NPeOCmasieHue o meme.

- 0 0a/10B — Hem omeema.

OTU KpUTEPUH HOCIT B OCHOBHOM OpPHMEHTUPOBOYHBIN XxapakTep. Eciu B Ou-
JeTe UMEIOTCA 33J]a4i, OHU MOTYT OBITh 00Jiee YETKUMH.

IIkana auana3oHa Ui NepeBoAa PEMTHHIOBOr0 0ania B «S5»-0aJIbHYIO
CHUCTEMY:
«0 — 50» 6amioB — HEYIOBIETBOPUTEIHLHO
«51 — 65» 6aOB — yAOBIETBOPUTEIBHO
«66 - 85» 6amToB — XOPOIIIO
«86 - 100» 6am1oB — OTIIMYHO
«51 u BhIlIe» OATIIOB — 3a4eT

IIpumepnasi ouenka nmo 100 6anbHOM mKaje POpM TEKylIero u
MPOMEKYTOYHOI0 KOHTPOJISI
OO6mwmit pe3ysbTaT BRIBOAUTCS KaK UHTErpalibHAasl OLICHKA, CKJIaJIbIBaloIas U3
TEKyIIero KOHTpoJs - 50% u mpoMexyTouHOro KOHTpoJis - 50%.
Jlexuum - Tekyuwiuit KORmpoIbBKIIIOYACT:

" [IOCEUICHUE 3aHATUIM 10 oaua.
" AKTUBHOE y4aCTHE Ha JIEKIUSIX 15 oaJg.
" YCTHBIN ONpOC, TECTUPOBAHUE, KOJUIOKBUYM 60 oau.

" ¥ ap. (TokIaasl, pedepaTs) 15 oan.
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Ilpaxkmuxa (p/3) - TeKyuwyuit KOHmpob BKIIIOYAET:

(ot 51 u BBIIIE - 3a4eT)
" [IOCCIICHHUE 3aHATHUM 10  oan.
" AKTUBHOE y4acTHe Ha MPAKTHYECKHUX 3aHATUSAX 15  OaJj.
" BBINOJHEHUE IOMAIIIHUX PadboT _15__ 6aa.
" BBINOJHEHHUE CAMOCTOSITEIBHBIX Pa0OT 20 o0au.
" BBINOJHEHUE KOHTPOJBHBIX padboT 40 oaa.

Pu3nyecKuil NPAKTUKYM - TeKyuyuit KOHmpob BKIKOYACT:
(ot 51 u BBIIIE - 3a4er)
" [IOCELIEHUE 3aHATUN U HAJIMYKME KOHCIIEKTa 15 oau.
" TIOJIYYCHHE JIOMYCKa K BBHIMOJTHEHUIO PAOOTHI __ 20 _oaua.
" BBLINOJIHEHHUE PAOOTHI M OTYETA K HEH 25  oan.
® 3amnmTa JJabopaTopHOM pabOTHI _40__ oaJ.
[IpomexyTOUHBIN KOHTPOJb MO JUCUUILIMHE BKIIIOYAET:
= YCTHBIN onpoc - 60 6amios,
. NMCbMEHHAsI KOHTpoJIbHAas padota - 30 6amos,
. TectupoBanue - 10 0amios.

8. IlepeyeHb OCHOBHOM M JONMOJHUTEILHOMH YUeOHOI TUTepaTypbl, HEOOX01H-
MO VISl 0CBOEHMSA JUCUMIIUHBI.

a). OcHoBHas JMTEpPaTypa

1.

2.

Jlanac6epr I'.C. OnTuka : yue6.mocodue njs By3os/ I'.C. Jlanacoepr-
6-¢ u3x.,- M.: ®usmariout,2003.- -848 c.
CuyxuH, Imutpuii BacunbeBuu.O61mmii kype ¢usuku : [B 5 1.: yueb. moco-
oue msa ¢us. cienuansHOCTe By30B]. Ontuka / CuByxuH, JIMutpuii Bacuibe-
Bud ; T.4. - 3-¢ u3n., crep. - M.; Jlonronpynnsiii : ®usmatiut; M3a-8o MOTH,
2005. - 791 c. : nn. ; 22 cMm. - Pexomengosano MO P®. - ISBN 5-9221-0228-1 :
262-02.
TamueikoBa-bymkesuu, U. M. ®usuka. Yacts 2. Ontuka. KBantoBas ¢usuka.
Crpoenue u ¢usnyeckue cBoicTBa BemiecTBa : yueOHuk / M. U. TammbsikoBa-
bymikeBuu. — MuHck : Beimmitmas mkona, 2014, — 232 ¢. — ISBN 978-985-
06-2506-9. — TekcT : AIeKTPOHHBIN // DIeKTpOHHO-OMOIMOTEUHAs CHCTEMa
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/35563.html
AxmanoB, C. A. ®usndeckas ontuka : yueOnuk / C. A. Axmanos, C. FO. Huku-
THH. — MockBa : MOCKOBCKHI TOCyAapCTBEHHbIM yHUBEpPCUTET nMeHn M.B.
JlomonocoBa, 2004. — 656 ¢c. — ISBN 5-211-04858-X. — Tekcr : 3IeKTpOH-
HBI // OnexTponHo-6mbmuoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/13050.html

Opum, Cepreit Iayapnosud. Kype obmieit ¢pusuku : yueoHuk: B 3-x T. T.3 :
Ontuka. AtomHas ¢usuka / Opum, Cepreit Dayapnosud, A. B. Tumopesa. -
N3n. 9-e, crep. - CIIO. [u np.] : Jlans, 2007. - 648 c. : un. - (Kmaccuueckas
ydyeOHas mureparypa o ¢pusuke) (YueOnuku ais By3oB. CrieniaibHas JuTepa-
Typa). - ISBN 978-5-8114-0662-3 (O61mwmii) : 330-00.
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6. CasenbeB, Uropp Bragumuposuu. Kypc obmeit ¢usuku : B 5 ka. Ku.4 : Bon-
Hbl. Ontuka / CaBenbeB, Urops Baagumuposuu. - M. : Actpens: ACT, 2005. -
256 c. : un. - ISBN 5-17-0089627 (ACT) : 96-80.

7. A.H.MatseesB. Onruka. M.; Bricirasg mkoina, 1985.

8. byrukos E.W. OnTtuka: Yue6Hoe nocodue. 3-e uza., gon. — CII6.: U3xa. «Jlauby.
2012. C. 255-290.

9. C.A.Axmanos, C.IO.Hukutnn. ®usnueckas ontuka. M3a.Moc.Yuus., 2003.

10. A.T'. YeproB. 3amaunuk mo ¢uszuke : y4ded. mocobue s cTyd. By30oB/A.l.
UYepros, B. U. BopoObeB - 4-¢ u3n.-M.: Bricmi. mkoma, 2009.

11. U.E.Uponos.. 3agaun no obmieit pusuke. M.- Cankr-IletepOypr. U3n. Jlabopa-
topust bazoBreix 3nanuii, 2005. 432c.

12. B.C.Bonbkenmteitn. COopHUK 3amad mo oOmiemy Kypey ¢usuku. CaHKT-
[Terepoypr. Uzn. «Kuuxubiil mup».2007T.

13. T.1.Tpopumona, A.B.®upcos. Kypc ¢wmsuku m 3amaun. M. M3marenbckmid
ueHTp «Axagemusi».2011.

0). JonmoaHuTEJIbHASI JIUTEpPATypa:

Kamuteesckuii, Hukonait MiIBanHoBuuy.

2. BonHoBas omnrtmka : y4eO. mocobue misa By3oB / KamuteeBckmii, Hukomai

NBanoBuu. - 5-¢ usn., crep. - CII6. : Jlans, 2008. - 466 c. - (YueOHUKM 17151

By30B. CnernuanbHas nurepatypa). - ISBN 978-5-8114-0666-1 : 348-04.

bonnapes, bopuc Brnagumuposuy.

4. Kypc obmei ¢pusuku : [B 3-x kH.: yueO. mocodue]. Ku.2 : DnexrpomarHe-
ti3Mm. Ontuka. KBantoBas ¢usuka / bonmapes, bopuc Brnagumuposuu, H.
I1. Kanamnukos. - U3x. 2-e, crep. - M. : Beicur. mik., 2005. - 437,[3] c. - Pe-
komennosano MO P®. - ISBN 5-06-004604-4 : 388-30.

=

w

5. Kupunnosckuii, Bnagumup KoncranHTuHOBHY.

6. CoBpeMeHHbBIE ONTUYCCKUE MCCIICIOBAHUS M M3MEPEHHS : ydued. mocodue /
Kupunnosckuii, Bnanumup Koncrantunosuu. - CI16;M;Kpacuonap : Jlans,
2010. - 660-88.

7. lenone, Hukonait bopucosuu.

8. Henuneitnas ontuka / [lenone, Hukonait bopucopuu. - M. : ®usmatiur,
2003. - 62,[2] c. : nn. ; 22 cm. - (bubnuoTeka Gpu3nKo-MaTeMaTHIECKON JIH-
TepaTypsl sl MIKOJBHUKOB U CTYJIEHTOB). - bubnuorp. B koHie kH. - ISBN
5-9221-0428-4 : 713-92.

9. Omurpues, Banentun ['eopruesuy.

10.ITpuknannas HenuHelHas ontuka / Jmutpuen, BaneHTun FeoprI/IeBHq ;
JI.B.Tapacos. - 2-e u3z., aom. u nepepad. - M. : ®uzmatiaut, 2004. - 512 c.
uil. ; 22 cM. - bubnuorp.: ¢. 477-512. - ISBN 5-9221-0453-5 : 232-43.

11.Anenko, Muxann VMIBaHoBuY.

12 .3amagHuKk M0 MPUKJIAAHONW ONTHKE : [y4eO. mocoOue /it By30B MO HAmpaB-
nenuto "OnrtorexHuka'] / Anenko, Muxann WBanosuu ; JI.A.3ampsraesa,
N.C.CBemnukoBa. - 2-¢ u3j., nepepad. u goim. - M. : Beicmas mkona, 2003.
- 590,[1] c. : mi. ; 22 cm. — bubmumorp.: ¢. 589. - Jlonymeno MO P®. - ISBN
5-06-004258-8 : 171-16.
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13.Hukepo B.A. ®dwuszuka. CoBpemMeHHBIN Kypc [DneKTpoHHBIH pecype]| :
yueOHuKk / B.A. HukepoB. — DJEeKTpOH. TEKCTOBbIE AaHHbIe. — M. : Jlami-
koB u K, 2016. — 454 c. — 978-5-39402349-1. — Pexum noctymna:
http://www.iprbookshop.ru/14114.html

9. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «UH-
TepPHET», HeOOXO0AMMBIX JI1 OCBOCHMS U CIUIINHBI.

1.

0o N

OBC IPRbooks: http://www.iprbookshop.ru/

JIuuensunonusiit goroBop Ne 2693/1701 02.10.2017r. 00 0ka3zaHuM YCAYT IO
npenocrasieHuto gocryna. JJocrymn otkpsit ¢ ¢ 02.10.2017 r. o 02.10.2018 o
noamucke( TOCTym OyAeT MPOIJIcH)

DJeKTPOHHO-O0MOIMOTEeYHAs CCTeMa « Y HUBEpCUTETCKasi OMOIMOTEKa OH-
naiie» Www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 r. 06 oxazaHuu
WH(POPMAITMOHHBIX YCIYT.(IOCTYII poJieH 10 ceHTsops 2019 rona).

JlocTym K 3eKTpoHHOM Onbmnoreke Ha http://elibrary.ru ocHoBanuu nuieH-
3uoHHOrO cornamenusa mexay @I'bOY BIIO AI'Y u «O00» «Hayunasa Dnek-
TpoHHas oubiamorexka» ot 15.10.2003. (Pa3 B 5 et 00HOBIsAETCS JIUIIEH3UOHHOE
COTJIAIIICHUE)

HanuonanbHas snexkrponHas oubaunoteka https://H30.pd/. {oroBop
Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JloroBop AeMcTByeT B TeueHue 1 ro-
Jla ¢ MOMEHTA €ro MOAMUCAHUS.

denepanbHbIii mopran «Poccuiickoe odpazoBanue» http://www.edu.ru/ (emm-
HOE€ OKHO JIOCTyIa K 00pa3oBaTebHBIM pECypcam).

6. ®enepanbHoe xpanunuiie «Ennnas komnekuus nudpoBsIx 00pa3oBaTesb-
HBIX pecypcoB» http://school-collection.edu.ru/

Poccuiickuii mopran «OTkpeiToro oopazoBanms» http://www.openet.edu.ru
CaiiT oOpa3zoBartenbHbIX pecypcoB JlarrocynuBepcutera. http://edu.icc.dgu.ru

HNudbopmannoHHble pecypchl HaydHOU onbnroTekn JlarrocyHuBepcurera
http://elib.dgu.ru (moctyn uepes miardpopmy Hayunoit 31eKTpoOHHONM OHOIHO-
Teku elibrary.ru).

10. ®enepanpHbIN 1IEHTP 00pa30BaTEIBLHOIO 3aKOHO/IATEIbCTBA

http://www.lexed.ru

11. http://www.phys.msu.ru/rus/library/resources-online/ - saexTpoHHbIe yueOHBIC

nocoous, U3IaHHbIe MpenoaaBaTesaMu pusnueckoro ¢akynbrera MI'Y.

12.http://www.phys.spbu.ru/library/ - smekrponHBIE y4eOHBIC TOCOOUS, H3aHHBIE

npenoaaBarensiMu ¢puznyeckoro gakynprera Cankt-IleTepOyprekoro rocyHu-
BEPCUTETA.

10. MeToauyeckue yKkazaHus JJis1 00y4arOIIMXCcs 10 0CBOEHHIO TN CIU-
IJINHBI.
CamocTosiTenbHas padoTa CTYJICHTOB peallu3yeTcsl B BUJIE:
® TIOJTOTOBKH K KOHTPOJBHBIM paboTam;
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® [OJArOTOBKH K CEMUHAPCKUM (ITPAKTUYECKHUM ) 3aHSATUAM;

e odopmiieHHUs 1abOPaTOPHO-NPAKTUYECKUX PadOT (3amojiHeHue TalJull, pe-

LIEHUE 3a/a4, HallUCAaHUE BBIBOJIOB);

BBIITOJIHEHHSI HHIUBUAYAIbHBIX 3a/IaHUM 110 OCHOBHBIM TEMaM JUCUUIUINHBL

HarnucaHue pedeparoB Mo mpodiemMaM JUCHUILTHHBL "du3uka atoma".

00s13aTeIbHOE MOCEHICHUE JIEKIIUI BEAYIIEro MpenoiaBaTes;

JIEKIIUU — OCHOBHOE METOJIMYECKOE PYKOBOJICTBO MPHU W3YUYEHUU JTUCUHUILIHU-

HBI, HanOoJee ONTUMATBHBIM 00Pa30M CTPYKTYPUPOBAHHOE M CKOPPEKTUPO-

BaHHOE HA COBPEMEHHBI MaTepua;

® B JIEKIIMU TIyOOKO U MOAPOOHO, apryMEHTHPOBAHO M METOAOJOTHYECKH
CTPOT'0 PacCCMaTPUBAIOTCA IIaBHBIE MPOOJIEMBI TEMBI;

® B JICKIIMM JAIOTCA HEOOXOJIUMBIE pa3Hble MOAXOJAbl K HCCIEAYEMBIM MpO-
Oiemawm;

® TMOATOTOBKY U aKTUBHYIO paboTy Ha 1aOOPATOPHBIX 3aHITHX;

® [IOJIrOTOBKA K JIJAOOPATOPHBIM 3aHATUSAM BKJIFOUAET MPOPAOOTKY MaTEPUAIIOB
JIEKITUH, PEKOMEHI0BaHHOW YueOHOM IUuTepaTyphl

11. Ilepeyenb MH(POPMANUOHHBIX TEXHOJIOTH, HCIIOJIb3YeMbIX IIPH
OCylIeCTBJICHMH 00Pa30BaTeJIbHOIO MPoIecca M0 TUCHUILIHHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALIMOHHBIX CIIPABOYHBIX
CHUCTEM.

1. MexmyHapoaHas 6a3a gaHHbIX Scopus http://www.scopus.com/home.url

2. Hayunsie KypHAJIBI u 0030p5I U3JaTeNIbCTBA Elsevier
http://www.sciencedirect.com/

3. Pecypcwr Poccwuiickoit anekTpoHHON OuOimoTekn www.elibrary.ru, BKiIro4as
Hay4YHbIC 0030pHI KypHaIa Ycrnexu Gu3ndecKux Hayk www.ufn.ru

4. PernonansHbIN pecypcHbiii LleHTp oOpa3oBarenbHbIX pecypcos http://rrc.dgu.ru/
5. DnexTponHbIe pecypebl M3natenscrBa «Jlansy http://e.lanbook.com/

12. Onucanue MaTepuajbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM [JIsI OCYy-
1IeCTBJIeHHUsI 00Pa30BaTEJIbLHOIO Mpolecca Mo JUCHUILIHHE.

e 3akpeIuieHue TEOPETHYECKOro MaTepualia U MpuoOpeTeHUEe MPaKTUYECKHUX
HABBIKOB MCMOJIb30BaHUS anmnapaTypsl sl IPOBEPKU (HU3UUECKUX 3aKOHOB
oOecnieunBaeTcs JabopaTopusiMu (PU3MUECKOTO MPaKTUKyMa — 2 J1al.

e [lpu mpoBeneHHM 3aHATUI HMCIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHa-
LICHHBIE COBPEMEHHON KOMITbFOTEPHON TEXHUKOM.

e [Ipy W3NOKEHHH TEOPETUYECKOTO MAaTEepUalia HCIOJb3YETCS JIEKIMOHHBIN
3aJl, OCHAILEHHBIA MYJIbTUMEIUA MPOEKIIMOHHBIM 000pYAOBaHUEM U UHTEP-
aKTUBHOM JOCKOM.
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