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Pabouas mporpamma aucuumiauasl «Ontukay coctaieHa B 2021 roay B co-
oTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO — GakanaBpuar no HanpasieHuro nooco-

mosku (cneyuanvrnocmu) 03.03.02 Qusuxa ¢ U3MEHEHUSIMU U JIONIOJHEHUSMHU OT
«08» aBrycra 2020 r. Ne891, «08» depans 2021 r. Ne 83.

Pazpabotuuk(u) kadeapa obmieit u Teoperrnueckoi pusuku, ['amkues C.M., 1.X.H.,
pod.

Pabouas mporpamMma TUCITUTIITUHBI O00peHa:
Ha 3aceqaHnu Kadeapsl o01iei u reopetnueckoit pusuku ot «03» mapta 2021r.,
poTokoi No 6

3aB. kadeapoit OuTd W MyptazaeB A.K.

Ha 3aceganuu Mertonnyeckoit komuccuu dusnueckoro ¢akynbrera
ot «30» utonsa 2021r., mporokos NelO

b |

R Mypnuesa XK. X.

[Ipencenarens

Pabouas mporpaMMa JUCITUTUIMHBI COTJIACOBaHA C Y4€OHO-METOAUICCKUM yIIPaB-
neaneM  «09» urona 2021 r.

L—

Hauanenuk YMY Jacanramxnena A.I°



AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

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

JucuumrHa peanusyercs Ha ¢pusudeckoM ¢akyibrere Kadeapoi ooIei u Teope-
TUYECKOUN (HUBUKH.

KPATKAS AHHOTALIMA: B paMKaX AUCLUIIIIMHBI «O011as (bmmca (pa3z[eJ1 «Onrtu-
Ka») CHCTEMAaTUYeCKH W3JIaraloTCs OOIMe MOHSATHUS ONTUKH. [[enb npenodasarnus
Oucyunaunvl «ONTUKA» 3aKIOYAETCS B M3YUYCHUHM KOMIUIEKCA CYIIECTBYIOIIMX
MIPEICTABICHUA B 00JIaCTU ONTHKH, OCHOBAHHBIX Ha COBPEMEHHBIX HAYYHBIX JIaH-
HBIX ¥ B IIPEJICTaBIeHUN (U3UUECKON TEOPUU ONTUYECKHUX SIBJICHUN Kak 000011e-
HUE HAOJIIOICHHH, MPAKTHYECKOTO OMbITa ¥ SKCIIEPUMEHTA.

JlucruminHa HarelleHa Ha (OpMHUPOBAHUE CIICTYIONTUX KOMIICTCHIINI BBITYCKHH-
Ka:

oowexyromypuvix. OK-7

oowenpogeccuonanvuvix: OIIK-3;

npogheccuonanvuwix. 11IK-1, IIK-2, TTIK-5.

[IpenomaBanue AUCIUIUIMHBI TPEIyCMaTPUBACT MPOBEACHHUE CICAYIONINX BHJIOB
y4€OHBIX 3aHATHI: JIEKIMH, MIPAKTUYECKUE 3aHATHS, JTaOOpAaTOPHBIE 3aHATHUS, Ca-
MOCTOSITENIbHAsI paboTa.

PabGouass mporpamMma AMCHUIUIMHBI TPEIyCMATPUBAET MPOBEIACHUE CIICTYIONINX
BUJIOB KOHTPOJIA yCIieBaeMOCTH B (hOpMe: KOHTpOJIbHAsg paboTa, KOJJIOKBUYM U
p.) ¥ TPOMEKYTOUHBIN KOHTPOJIb B (hOpMeE 3aUeTa, SK3aMeHa.

O0beM AUCHUIUIMHBI 43a4€THBIX €IMHUILL, B TOM YHCJIE B aKaJIEMUYECKUX Yacax Mo
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 | Jlabpa- | Ilpatu- | KCP | Kon- 9K3a- | POBAHHBIN 3a-
3 8 | 1uu | TOpHBIE | YECKHE CyJIb- MEH 4eT, IK3aMEH
A A 3aHATUSA | 3aHATUA TaIu-
1207
4 |144 | 108 | 30 34 32 44 | 3a4ueT,pK3aMcH

1. Ileam ocBoOeHMS TUCHMILIMHBI:

OcHOBHas yenp Kypca — MOAYEPKHYTh 3HAYMMOCTh JAUCHMIUIMHBI «Du3u-
Ka», Kak (yHIaMeHTa BCEX HayK €CTECTBEHHOHAYYHOrO IMKJIa M 00eCreduTb
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yriayOJeHHOE u3ydyeHue ee 6a30BbIX pa3aenoB. OnTHKa, Kak pa3aen kypca «Dusu-

Ka» JaeT CTyAEHTaM MOCIelI0BaTeIbHYI0 CHCTEMY ONTHYECKUX 3HAHUH, HE0O0XO-
IUMBIX JUIsl (JOPMHUPOBAHUS B COZHAHUM (PU3UUECKON KapTUHBI OKPYKAIOIIEro MU-
pa, MpUMeHeHus! (PU3NYECKUX MOHATUN U 3aKOHOB K PEIICHUIO KOHKPETHBIX (U3H-
YecKHX 3a7ad.

Teopust ¢pu3mueckoil ONTUKK BBIPAXKACT CBSA3b MEXIY ONTHUYECKUMH SBIIE-
HUSIMU Y BETMYMHAMU B CTPOTON MaTemaThueckoi (opme. OnTrKa, Kak U OCTallb-
HBIE pa3zelibl Kypca o01el (U3uKH, UMEET JIBa acleKTa;

* KypC SIBJISIETCS SKCIIEPUMEHTAIBHBIM, TO3TOMY JOJDKEH 03HAKOMUTH CTYACHTA C
OCHOBHBIMHM METOJIaMU HaOJIOJEHUs, SKCIIEPUMEHTHUPOBAHUS U u3MepeHus. OH
JOJKEH COMPOBOXKJIATHCS HEOOXOIUMBIMU (PU3UUECKUMH JIE€MOHCTPALMsIMU U Jia-
OopaTopHBIMHU 3aJa4aMH 10 (U3UYECKOMY IMPAKTUKYMY C HCIIOJIb30BAHUEM CO-
BPEMEHHBIX MOIIHBIX MOHOXPOMAaTHYECKMX UCTOUYHUKOB CBETA - JIa3€POB;

* KypcC JOJDKEH COACPKHUT CTPOTHA MaTeMaTUYECKUH ammapar, KOTOpbIii 00yciaB-
JWBAET B3aUMOCBS3b HE TOJIBKO MEXIY Pa3TUYHBIMHU ONTUYECKUMHU SIBICHUSMH, HO
U C APYTMMH pa3zaesiaMu o01Ieil (u3uKu u, 0cOOEHHO € 3NeKTpoMaraeTuaMom. Ilo-
ATOMY KypC MOJDKEH OBITh HW3JI0KEH Ha COOTBETCTBYIOIIEM MAaTeMaTHYECKOM
YPOBHE M CONPOBOXKIATHCSI CEMHHAPCKUMU 3aHATHSMU.

Jlist foCcTHKEeHHs TaHHOW 1€ OBLITN TIOCTaBJICHBI 3a/1aUH:

- 03HaKOMJICHHE C OCHOBHBIMU HAMpPaBICHUSIMH Pa3BUTHS PU3NUECKON HAYKH
B 00JIaCTH ONTHUKHU, KBAHTOBOMW U SIAEPHON (DU3UKH;

- OBJIaJICHUE MOHATUMHBIM aNmapaToM (3KCIEpUMEHTAIbHBIMU (DaKTaMH, HO-
HATHUSIMH, 3aKOHAMH, TEOPUSIMHU, METOAAMHU (PU3NUECKON HAYKH);

- pa3BUTHE MBILUICHUSA U (OPMUPOBAHUE YMEHUHN CaMOCTOSTENBHO MIPHOOpeE-
TaTh U MPUMEHSTh 3HAHUS, HAOII0JaTh U OOBACHATH (hPU3HUECKUE SIBIEHUS B 00Ja-
CTH ONTHKHU,

- opMUpOBaHKE MMO3HABATEIHLHOTO HHTEPECA K (PU3UKE M TEXHUKE, PA3BUTHE
TBOPUYECKUX CTIOCOOHOCTEH;

- PacKpBITHE B3aUMOCBSI3HM (U3UKH U TEXHHUKH, [TOKA3 €€ MPUMEHEHHUS B MPO-
M3BOJICTBE U YEJIOBEUYECKOMN ACSATENbHOCTU, OOBSICHEHNE (PU3NYECKUX MPOIIECCOB,
MPOTEKAIOIIUX B IPUPOJIE;

- PUBUTHE YMEHHSI CAMOCTOSITENIbHO TIOTIOJIHATH CBOU 3HAHMS B 00JIACTH OTI-
TUKU U , OPUEHTUPOBATHCA B HAYYHO—-HUH()OPMALIMOHHOM MTOTOKE.

- OBJIa/ICHUE MTOHITUHHBIM ammapaToM (IKCIEPUMEHTAIbHBIMU (paKTaMH, TO-
HATHSAMU, 3aKOHAMU, TEOPUSMHU, METOJaMH (PU3HUECKON HAYKH);

- pa3BUTHE MBIIUICHUS U (HOPMUPOBAHHE YMEHHI CAaMOCTOSTENILHO MPHOOpe-
TaTh U MPUMEHATDH 3HaHUS, HAOII0AaTh U OOBICHATH (pU3HUECKUE SBJICHUS B 00JIa-
CTH ONTUKH, KBAHTOBOH U SAEpHON (HU3UKH;

- opMHpOBaHUE O3HABATEIBHOTO UHTEPECA K (PU3KMKE U TEXHHUKE, pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEH;

* CHUCTEeMaTU3UPOBATh U YIIyOUTh NOHUMaHUE (yHIaMEHTAIbHBIX 3aKOHOB (hU3H-
KW, OTPa3UTh JOCTHKEHUSA HayKn 20-TO BeKa;



®* O3BHAKOMUTH CTYJACHTA C OCHOBHBIMHU OIITUYCCKUMU SABJICHUAMUH, MCTOJaMH UX
Ha6J'IIO,Z[CHI/I}I H SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA, ITIOKA3aTh ITPAKTUICCKYIO
3HAYMMOCTDb OTHX HCCHGHOB&HHﬁ;

* COOOILIUTH OCHOBHBIE MPUHIIUIBI U 3aKOHBI BOJTHOBOW ONTHKU M KBAHTOBOM TEO-
pHH, MOKa3aTh, YTO JIEKTPOMArHUTHOE T0JIE€ U YaCTHUIIbI BEIlIeCTBa B OJHUX (HU3H-
YECKUX CUTyalHsX MPOSBISIOT BOJHOBBIE, @ B JAPYIHX - KOPIYCKYJISIPHBIE CBOM-
cTBa (KOPITYCKYJIIPHO-BOJHOBOM JAyallu3M);
* (hopMupOBaTH HABBIKU IKCIEPUMEHTAIBHON PaOOThI, HAYUYNUTh MIPABUIILHO BBIpaA-
3UTh U UHTEPIPETUPOBAThH Pu3nueckue uaeu, cHopmMyIupoBaTh U KOJIMIECTBEHHO
pelaTh BO3HUKAIOIIKE 3a4a4H;
* B pe3yJbTaTe OCBOCHUSI TUCIUTUTUHBI « ONITUKA» CTYACHT IOJDKEH U3YIUTh (H-
3UYECKUE SIBJICHUS U 3aKOHBI (DU3UKHU , TPAHUIIBI KX TPUMEHUMOCTH SIBJICHUS ,
MPUMEHEHHUE 3aKOHOB B BAXKHEUIIINX MPAKTUUECKUX MPUIOKEHHUSIX;
* IO3HAKOMUTCSI C OCHOBHBIMHU (PM3MUECKUMU BEJIMYMHAMM, 3HATh UX ONpeesne-
HUS , CMBICIT , CIOCOOBI U €MHUIBI UX U3MEPEHUS;
* IPEACTABIATH ceOe PyHIaMeHTalbHbIe (PU3UUECKHE OIBITHI U UX POJIb B pa3BU-
TUW HAYKW; 3HATh HA3HAYEHUS] W MPUHUUIIBI 1eUCTBUS (PU3NUECKUX TPUOOPOB.
*umems npedcmasieHue O BKIa/Ie BEIIMKUX YYEHbIX B (POPMHUPOBAHUE COBPEMEH-
HOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA
o JI511 ycBOeHUS Kypca ONTUKH HEOOXO0IMMBbI 3HaHus Kypca ¢usuku 3a 8 u 11 kiac-
CBI 0011Ie00Pa30BATEIHHOM MTKOJIBI, PA3/IEIIOB AJICKTPUIECTBA M MATHETU3MA U TE€O-
pPHUH OTHOCUTEIBHOCTH Kypca 0011el (PU3UKU By30BCKOM MTPOTPAMMBI.
2.Mecto qucunmiinnbl B ctpykrype OIIOII 6akanaBpuara

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

Jna uzyuenusa oucyunaunvl «Onmukay cmyoeHm O0014CeH 3HAMmb. OCHOB-
HbI€ TMOHATHUS U METOJbl MAaTEMaTHYECKOTO aHaiu3a, JIMHEWHOW anreOpbl, AucC-
KpETHOI MaTeMaTuku; AuddepeHnaIbHoe U HHTErpaIbHOEe UCUUCICHUS; TapMo-
HUYECKUW aHanu3; IudQepeHiraibible YpaBHEHUs; YUCICHHbIE METONbl; (hyHK-
MU KOMIUIEKCHOTO TEPEMEHHOT0; 3JIEMEHThl (PYHKIIMOHAJIBHOTO aHaIu3a; BEpo-
ATHOCTh M CTaTHUCTHUKY; CIy4YaillHbIE MPOIECCHI; CTATUCTUYECKOE OLICHHUBAHUE U
MPOBEPKY THUIIOTE3; CTATUCTUYECKUE METOJIbI 00pabOTKU SKCIEPUMEHTATbHBIX
JAHHBIX; MaTEMATUYECKHUE METOJIbI B (PM3HKE; pa3ielibl Kypca o0mel Gu3nKu: mMe-
XaHUKa, JJIEKTPUYECTBO U MArHETH3M, BOITHOBas onTuka. [lonstue nadopmanuu;
MPOTrpaMMHBIE CPEJICTBA OpTaHM3AIMd HWH(POPMAIMOHHBIX MPOIECCOB; MOJEIU
pereHust GYHKIMOHATIBHBIX U BBIYUCIUTEIBHBIX 3aJ1ay; SI3bIKM MPOTPAMMHUPOBA-
HUs; 0a3bl JaHHBIX; JIOKAJIbHBIE U riao0anbHble ceTd DBM; MeToapl 3aluThl WH-
dbopmaruu.

Onucanne JJOrM4ecKO M COEPKATETbHO-METOAUYECKOI B3aMMOCBSI3HU €
apyrumu yactamu OITOII (nucuumiimHaMu, MOIYJISIMH, PAKTUKAMM)

ABNSASCH CaMOCTOSITENILHON Y4eOHON TUCHMIUIMHOM, KYpC ONTHKU, HE OTO-
pBaH OT Apyrux AUCHUILIMH. Hao00poT, CylecTByeT MEXIUCIUILUIMHAPHAS CBS3b.



Hampumep, ucropust pusuku, Kak HayKH, 1aeT MHOTO MPEKPACHBIX NMPUMEPOB Ta-
KOI0 poja.

OrpaHuyYeHHbI JUMUT BPEMEHU MO3BOJIIET BBIMNOJHUTH HACTOSIIYIO MPO-
rpaMMy IO M3Y4eHUIO Kypca «OnTuKay JUIIb IPU YCIOBUU HCIOIb30BAaHUS pa3-
HOOOpPa3HbIX METOAMYECKUX POPM MOIaUM MaTepHraia CIylaTessiM.

OpHoit U3 Takux GOpM SIBISIIOTCA CORPOBOIHCOAeMble OEMOHCMPAUUAMU
HAMYPHBIX U KOMABIOMEPHBIX IKCHEPUMEHM 08 NPAKMUYECKUE 3AHAMUA, HA KO-
TOpBIE CIIEAYeT BBIHOCUTH HEKOTOPBIE MPOOJIEMHBIE 3a7]aui U BOMPOCHI, HE TPaTA
BPEMEHH Ha PELIEHUE PAJOBBIX TPEHUPOBOUHBIX 3aj1au.

B pamkax s1abopamopnozo npakxmukyma MCHONB3YEeTCSI YMEHHUE CTYACHTOB
IPOU3BOJUTH PACUETHI C TIOMOIIBIO CPEACTB BHIYMCIUTENIBHON TEXHUKU. DTO MO3-
BOJISIET CYIIIECTBEHHO MPUOIM3UTh YPOBEHb CTATUCTHYECKON KYJIBTYPhI 00pabOTKU
pe3yIbTaTOB U3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM CTaHJIapTaM, IPUHSTHIM B
HayKe U MPOU3BOJICTBEHHON JeATeIbHOCTH. Ha ATHX 3aHATHSAX CTYACHTH yke Ha |
Kypce mpuoOpeTaroT ombIT o0mmeHus ¢ OBM u HCOIb30BaHUS CTaTUCTUYECKUX
METO/I0B 0OpaOOTKU PE3yNbTATOB HAOJIOJEHUN, YTO COBEPILICHHO HEOOXOAMMO
JUTsl pabOoThI B CIIEMATIBHBIX YY€OHBIX U MTPOU3BOACTBEHHBIX Ja00OPATOPHUSIX.

Ha camocmosamenwvnyro pabomy cTyneHTOB BBIHOCSTCS mepepadoTKa marte-
pUaJoOB JIEKIMHA W CEMUHApPCKUX 3aHATHI, MNOArOTOBKAa K JabopaToOpHO-
NPAKTHUECKUM 3aHATUSAM M 00paboTKa WX Pe3yJbTaTOB M COCTaBJICHHE OTYETOB,
pelIeHre 3a1a4 U3 MpeajgaraeMoro kageapou crnucka.

B kayectBe camocTosTENbHON PabOTHl MOXKET ObITh PEKOMEHI0BAHbl HAIHMCA-
HUE OJIHOTO- JIBYX (3a cemecTp) pedeparoB mo TemaMm OJM3KUM K pojy Oyayien
JESATEIIbHOCTH CTYJIEHTOB M CBSI3aHHBIM C INPUMEHEHUEM (U3UYECKUX MPUOOPOB
WA OOILIUX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvl « Onmukay a61semcs Kax npeowecmesyroujee 0Jis 00-
wenpogheccuoHanrbHbIX OUCYUNIUH U PeUeHUs NPOeCCUOHAIbHBIX 3a0at.
3.Komnerenuum ody4aromierocs, GopmMupyembie B pe3yjbTaTe 0CBOCHUSI JUC-
UHUILIMHBI (MepeYeHb IVIAHUPYEMbIX Pe3yJIbTaTOB 00yUeHusl) .

Ko xomre- HaumenoBanue komrie- | [Tnanupyemsbie pe3ynbTaThl OOy4eHUS
TEHIUH U3 tenuu u3z ®I'OC BO (mokazaTenu JOCTIKEHUS 3aIaHHOTO
dI'OC BO YPOBHSI OCBOEHHSI KOMITETEHIIHI )
OK-7 CIIOCOOHOCTBIO K CaMO- | YMeeT:
opraHu3anuvn U CaMo- ® (ClIyllaTb W KOHCIICKTMPOBAThH JICKIMH, a
O6paSOBaHI/IIO TAKXE CaMOCTOATCIIBHO I[OGBIBaTB 3HAHUS

10 U3y4aeMOW TUCIUILIINHE;

® y3JaraTh M KPUTUYECKU aHAIU3UPOBATh
MOJIy4aeMyI0 Ha CEMHHAPCKUX 3aHSATHUSAX
uH(pOpMaIio, TOJB30BATHCA  yUCOHOM
autepaTypoi, Internet — pecypcamu;

e IIPUMEHATH MOJYYEHHBIC 3HAHUS NIPU pe-
IICHUU 3a/a4 Ha BBICTYIICHUSX, HA CEMU-
HApCKUX 3aHITHSIX.




OIIK-3

CIIOCOOHOCTBIO UCTIONb-
30BaTh 0A30BBIC TEOPE-
TUYECKUE 3HAHUS PYH-
JaMEHTAJbHBIX pa3Jie-
JIOB 00111eH U
TEOPETUIECKON (PU3UKH
TSt perieHust mpogdec-
CHUOHAJIbHBIX 3a/1a4

3Haer:
® T[I0JIb30BAaThCSl  TEOPETHUYECKUMH  OCHO-
BaMH, OCHOBHBIMU TOHSTUAMH, 3aKOHAMH
U MOJETISIMH Kypca (U3UKH;

® YMEHHSIMH HCIIOJIB30BAHUS HAydHOH W
y4eOHOI TUTepaTyphl;

e (u3MUECKHE MMapaMeTphl, XapaKTePU3YIO-
mue (YHKIMOHAIBHOE COCTOSIHHUE Opra-
HOB U TKaHEW: MeXaHWYeCKHUe, IeKTpude-
CKHe, DJIEKTPOMAar-HUTHBIE, ONITHYECKHUE.

Ymeer:

® TPUMEHATH IOJYYCHHBIE TEOPETUUYCCKUE
3HAHUS TPU PEIICHUH KOHKPETHBIX 3a]a4
1o paboTe ¢ IKCIEPUMEHTAIbHOMN armapa-
TYpOH;

Baaneer:

® YCTPOWCTBOM HCIOJB3YEMBIX UMH MPUOO-
POB ¥ MIPUHIIUIIOB UX JIEHCTBUS;

e TpUOOPECTH HABBIKW BBHITIOJHEHUS (Ppu3u-
YECKUX U3MEPEHUM;

® TPOBOAMUTH 0OPAbOTKY pe3ysbTaTOB U3Me-
peHuil ¢ WCIOIB30BAaHHEM CTATHCTHUYE-
CKHUX METOJOB U COBPEMEHHOW BBIUMCIIH-
TEJIbHOW TEXHUKH.

® METOJUKON M TEOPEeTUUYECKHUMH OCHOBaMH
aHaJIM3a SKCIEPUMEHTAITBHONH U TEOPETH-
yeckoi nH(popmaruu B 006J1acT (PU3UKH.

[1K-1

CIIOCOOHOCTBIO
CTOATEIBHO

KOHKPETHbIE 3aa4un
HAay4YHBIX  HCCIIEJOBA-
HUW B oOmactu U3HKU
U pelaTth uX C MOMO-
b0 COBPEMEHHOW ar-
napatypel 1 MHpOpMa-
IMOHHBIX TEXHOJIOTUH C
WCIIOJIb30BaHWEM  HO-
BEUIIIETO POCCUHCKOTO
1 3apy0eKHOT0 OMbITA.

caMo-
CTaBHUTb

3HaTh:

® TCOPETHUYECKHE OCHOBBI, OCHOBHBIE MTOHSI-
THUS, 3aKOHBI ONTHKHU;

e MeToAbl OOpabOTKM M aHaiIM3a DJKCIe-
PUMEHTAJIbHOM M TEOPETUYECKOM WH-
dbopmaruu B 06sacTi HU3MKY;

Ymers:

® I[IOHMMAaTh, M3JIaraThb U KPUTUYECKU aHa-
JTU3UPOBATh 0a30BYI0 MH(POPMAILIHIO B 00-
nacTu (HU3UKH,

® TI0Jb30BAaThCS  TEOPETHUECKUMU  OCHO-
BaMH, OCHOBHBIMH MOHSTUAMHU, 3aKOHAMHU
1 MOJICIISIMH Kypca (PU3UKH;

® U3MepATh GUBNYECKUE MapaMETPhI U Olle-
HUBaTh (PU3UYECKUE CBOWMCTBA OHOJIOTHU-
YECKUX OOBEKTOB C MOMOIMIbIO MEXaHUYe-
CKUX, DJIEKTPUUYECKUX U ONTUYCCKUX Me-
TOJIOB.

Baaneer:

® METOJUKON M TEOPETUYECKUMHU OCHOBAMU
aHaJln3a SKCIEPUMEHTAILHOU U TEOpeTU-
yeckoi nHdopmaruu B 06sactu HU3NKH,




e MeToAaMH OOpabOTKM M aHaJIM3a JKCIIe-
PUMEHTAJILHON M TEOPETHYECKON HHGOP-
MaIuu B 001acTu (GU3HKHY;

e CIIOCOOHOCTBIO DKCILTyaTHPOBAaTh COBpE-
MEHHYI0 ammapatypy ©u 00OpyIOBaHHE

TUTSE BBITIOJTHEHU S HAy4YHO-
HCCIIEIOBATENILCKUX U JIAOOPATOPHBIX pa-
00T.
TIK-2 CIIOCOOHOCTBIO CBO- | 3HaeT: cymHOCTH (PU3UYECKUX SBICHHIA; TEO-
GOIHO BIANETh pasje- | PAH, OMPENETMIONMNE CTPOCHNE BEILECTBa;
namu (bU3HKH, HEOOXO0- 3aKOHBL, JIEHAILIE B OCHOBE COBPEMEHHBIX ¢bu-
3UYECKUX METOJOB HCCIIeI0BaHuH nudpakuuy,

AAMBIMHA - JUTSL pCLICHNS MOJIIPU3AIUH, TUCTIEPCUU, OTPAKECHUS U TIPE-

Hay4qHO - WHHOBAIMOH- | jomyenus ceta, hotoddhdekra,.

HBIX YMeeT: co3iaBaTh U aHATU3UPOBATH HA OCHO-

3a1a4, HOPUMCHATb pPe- BE€ (bHBPIIIeCKI/IX 3aKOHOB U MX CJICICTBHH TEO-

3yJIBTBITHl HAYYHBIX HC- | PETHIECKHE MOCIH SBICHHUI MPUPOJEL, 110-

cllenoBaHMii B mHHOBa- | 'Y HT HABBIKU MCTOJIb30BaHUS B IPAKTHKE

. BaKHEH-

[THOHHOM ACATEINBHOCTH | 1y (hUBUYECKUX U3MEPUTEIHHBIX TPHOOPOB
U TIPUEMOB.
Baaneer: ycTpoWCTBOM HCHOJIB3YEMBIX WMH
npuOOpPOB U MPHUHIIMIIOB UX JIEHCTBUSA, TPUOO-
PECTH HaBBIKM BBIMOJIHEHUS (PU3UUYECKUX W3-
MEpeHHH, TPOBOAUTH 00pabOTKy pe3yIbTAaTOB
U3MEpPEHUIl C HCIOJIb30BaHUEM CTaTUCTUYe-
CKHUX METOJOB U COBPEMEHHOW BBIUMCIHTEIb-
HOW TEXHUKHU.

[TK-5 CIIOCOOHOCTBIO TIOJB30- | YMeeT:

BaTbCs COBPEMEHHBIMU
MeToJlaMu  00paboOTKH,
aHalu3a M cuHTe3a (u-
3u4ecKkoil uHpopmanuu
B u30paHHOM 001acTH
(bu3nYecKuX HCCIle0-
BaHUM;

®JITAHUPOBATh U OCYILECTBIATh YU€OHBINH IKC-
NEPUMEHT IO MCCIEIOBAHUIO ONITUYECKUX SIB-
JICHUI;

epeliaTh 33Ja4l C COOTBETCTBYIOUIMM aHAJHU-
30M pe3yJbTaTOB U IMOJYYEHHBIX BBIBOJOB IO
cleAylommM TeMaM: (oromerpus, uHTEepde-
peHIus U Audpakuus cBeTa, 3aKOHbI FeOMeT-
pudeckoil ontuku, ¢Gorodddekr, crpoeHus
aToOMa ¥ aTOMHOTO s1/Ipa, paAMOaKTUBHOCTb;
®0IICHUBATh PE3yJbTaThl IKCHEPUMEHTA, TO-
TOBUTH OTYETHBIE MaTepuaibl O MPOBEACHHON
UCCIIEIOBATEILCKON paboTe;

®00BIICHUTH (PU3UUYECKYIO CYITHOCTH SIBICHHI
U TIPOIIECCOB B MPUPOJE U TEXHUKE CBA3AHHBIX
C ONTUYECKUMHU SIBJICHUSIMH.

Baaneer:

® METOJI0JIOTHEH HCCleIoBaHUs B 00JIaCTH ON-
TUKH,

e CcHCTeMOM 3HaHMH 0 QyHIaMEHTaIbHBIX (HH-
3MYECKUX 3aKOHAX M TEOPHSIX, (pusrueckont
CYILITHOCTH SIBJICHUI U MPOLIECCOB B MPUPOE U
TEXHUKE;
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® CLICTEMOM 3HAHUI 1O OPTaHU3AIUHU U MOCTa-
HOBKE (PM3MUYECKOTO IKCIIEpUMEHTA, 00agaeT
CIOCOOHOCTBIO TEOPETUIECKOTO aHAIN3a Pe-
3yJIbTATOB HAOJIIOACHUH U SKCIIEPUMEHTOB.

4. O0beM, CTPYKTYpPA U CoJiepP:KaHue JUCHUIIJINHBI.

4.1. O0beM TUCIUILUIMHBI COCTaBIAET 5 3aueTHRIX eaunaul, 180 akageMuuecKux

qacCoB.

4.2. CTpyKTypa JUCUHUILIIUHBI.

Pa3zziesibl ¥ TeMbI THCHUTIIHH Bujbl yueoHoii padoThl, = @®opMBbI TEKYIIEr0 KOH-
8_ BKJIIOYasi CAMOCTOSITE/Ib- s TPOJIsl ycneBaemMocTH (1o
§ HYI0 pa0oTy CTYAeHTOB H 2 HeJeIsIM ceMecTpa)
E TPYA0EMKOCTb (B Yacax) EE ®DopMa IPOMEKYTOYHOM

o : y e N g g aTTecTaluu
g/S|E | EE|SE|55¢ ¢
HIGIR S8 e | 2y =
QT s | B8 8 a 9 ©
Monayas 1.

Tema 1. Beengenue. Diek- 4 4 4

TPOMarHuTHasi TEOPHs CBETA.

MopaynupoBaHHBIE BOJIHBI

Tema 2. T'eomerpuueckas | 4 2

ONTHKA

Tewma3. Cynepniounusi | 4 2 4

AJIEKTPOMATHUTHBIX  BOJIH.

[Tomstpuszaruss  3/M  BOJIHBI.

Buasl nonsipuzanuu. 3akoH

Maroca.

Tema 4. M3nyuenue qunodns. 4 2 2

Tema 5. IIpeoGpa3oBanue | 4 2 2

Dypbe B ONITUKE

Wroro 3a Moy 10 16

Monayas 2.

Tema6.1atepdepennus MoHO- 4 6 6

XpOMATUICCKOTO MW KBA3UMO-

HOXpOMAaTU4YCCKOIO

cBeTa

Tema7 [udpakuus csera. 4 4 6

Meron 30 @penens. [u-

bpakus Opaynrodepa

Tema8. Pacmpoctpanenue, 2 6

MPEJIOMJIEHUE U OTpaXKEHUE

CBeTa B M3O0TPOMHBIX Cpe-

nax. HopmanbHas u aHo-

MaJIbHasl TUCIIEPCHH.

Wtoro 3a moayib 12 18

Monayas 3.
Tema9. PacpocTpanenue 4 2 | \ | 2




CBETa B aHM3OTPOITHBIX Cpe-

Iax

Temal 0.Henmunelinble siBIte- 4 2 2

HUS B OITHKE.

Tewma 12. U3znydenus abco- 4 2 2

JIOTHO YEPHOTO Tela

Temal3.DoTodrddext 4 2 4

Hroro 3a Mmoaynb 8 10
Bcero 3a moxynu 30 34 44

Monayas 4.

IloAroToBKa K IK3aMeHY 36

Hroro (144 gacoB) 30 44

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

4.3.1.Conepxanue JEeKIIMOHHBIX 3aHATHN MO JUCIUTLIIAHE.

Moayas 1. CTpyKTypa 3J1eKTPOMATHUTHBIX BOJIH

Tema 1. DnekTpomMarHuTHasi IpUpPoOja CBETA.

XapakTepucTuKa ONTHUYECKOTro Auamna3oHa 3/M BOJIH. OCOOEHHOCTH BHUIMMOIO
nuana3zoHa. MecTo onTHKU B (U3MUYECKON HayKe U €€ pojb B HAYYHO - TEXHUYe-
ckoM nporpecce. Onucanue 3/M BoH. CTpyKTypa TUIOCKOW 3/M BOJHBI U €€ TIPEeI-
cTaBiieHne B KomiuiekcHoM ¢opme. Cdepuueckue BosHbl. [lnoTHOCTH moOTOKA
SHEPruM U UMIyJbca 3/M BOJH. PacmpeneneHue IIIOTHOCTU MOTOKA 3HEPTUU IO
ceueHuto myuyka. ['ayccoB mydok. IlnoTHocTh mmmynbsca 3/M BoJiHBIL. JlaBiieHue
CBETa, €ro OTKPBITUE, TPOSIBICHUE U NpuioKeHus. Crossune BoiHbL. buenus. Okc-
NEPUMEHTAIBHOE JI0KA3aTENbCTBO 3/M NpUpoAbl cBeTa. [lonmsipuzanust 3/M BOIHBL.
Buael nonsipuzannu. 3akoH Mamoca. Uucno He3aBucuMBbIX nossipusanuii. Bonna
C KPYTOBOM WJIY SJUTUIITUYECKON MOJISIPU3aLMEN KaK CYNEpIO3ULUs BOJIH C JIMHEW-
HbIMU TOJSPU3aLMAMA M JIMHEHHO MOJIAPU30BaHHAs BOJHA KaK CyNepHo3uLus
BOJIH C KPYTOBOU MOJSIPU3ALUEN.

OneMeHTapHas onTuka. OCHOBHbIE (POTOMETPUUYECKHUE MOHATUA U BelUduHbI. Co-
OTHOUIEHUSI MEXYy dHEPreTUYECKUMHU U CBETOBBIMHU XapaKTEPUCTHKAMHU H3JTyye-
HUSL.

Tema 2. HeMOHOXpOMAaTHYECKOE U XaOTUUECKOE U3ITYyUEHHUE.

Crnektp ammudtyn U cnektp (a3 wuzmydeHus. CeKTp HMIYJIbCOB HU3JIyYEHUS.
CooTHOIIEHNE MEXIY NPOAOIKUTEIBHOCTBIO HMMITYJIbCA M LIMPUHOW CIIEKTpA.
CMBICIT OTpULIATENBHBIX YACTOT MPHU HKCIOJIB30BAaHUU PSIIOB U UHTErpalioB Dypre
B KOMIUIEKCHOM (opme. DHepreTnyeckue CrekTpbl. EcTecTBeHHas IIMpUHA JIK-
HUU U3JIy4EHHs. YIIUPEHUE CHEKTPAIbHBIX JIMHUW. MOIyIUpOBAHHBIE BOJIHBI U
BOJIHOBbIe TakeThl. OOmas XapaKTepUCTHKA WX CHEKTPAIbHOTO COCTaBa B 3aBH-
CUMOCTH OT BPEMEHHBIX CBOMCTB.

Criektp aMmnTyA U crekTp ¢a3 uznyderus. CrekTp HUMITyIbcoB u3nydenus. Co-
OTHOILIEHUE MEXKIY IPOJIOLKUTEIBHOCTHIO UMITYJIbCOB U IIMPUHOU cniekTpa. Ecre-
CTBEHHAas IIMpPHHA JINHUM u3nydeHus. Knaccnueckas moaens usnydarensd. Jlopen-
nesa ¢popMa U MKpPUHA TUHUHM U3nydeHus. Bpems uznyuyenus. @opma auHUA TTO-
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rnomeHus. KBaz3umoHoXxpoMaTuueckass BOJIHA. Y IIMPEHUE CHEKTPAIbHBIX JIMHUM.
OngHOPOJHOE M HEOJHOPOJHOE YIIMPEHHWE. Y AApHOE yIIMpEHHE. JomiaepoBcKoe
yiupenue. Xaotuueckuil cBeT. Cymneprno3uiusi BOJH CO CIy4alHbIMHU (ha3amH.
Bpewms paspemienus. Bpemst korepeHTHOCTH. J[mMHa KOorepeHTHOCTU. DIryKTyauuu
IJIOTHOCTH MOTOKA SHEPTHH XaO0TUYECKOTO CBET.

MoayJab 2. OnTruecky U30TPOIHBIE CPEIBI.

Tema 3. PacnpocTpaHeHue, NpeIoMIIEHUE U OTPAKEHHUE CBETAa B M30TPOIHBIX Cpe-
nax.

Pacnpoctpanenune cBera B amasiekTpukax. Kitaccuueckas Teopus IHUCIEPCHUM.
HopmanbsHas u anoManbHas nucnepcuu. ['pynmoBast u ¢a3zoBasi CKOPOCTU CBETA.
®opmyina Panes. OTpaxkeHre U NMPENOMIIEHUE CBETA HA IPAHMIIE MEXKAY IUJIEK-
Tpukamu. 3akoH CHemnuyca. @opmynsl @penenda. [loaHoe oTpaxeHue CBeTa.
Crouctele cpenpl. DHEPreTUYECKUE COOTHOUIEHUS IPU MPEIIOMIICHHH U OTPaKe-
HUU cBeTa. PacnpocTpaHeHue cBera B MpoOBOAAIIMX cpeAax. [myOuHa mpOHUKHO-
BeHMs. 3akoH byrepa. OtpakeHue cBeTa OT MOBEPXHOCTH MPOBOAHUKA. CBETOBO-
JTBI.

Llucnepcus u noenowenue ceema.

Konmponvnasa paboma.

Tema 4. Ontuueckue Npudopsl.

['eomeTpuyeckas omnTUKa M MpOCTEHIINE onTUYeckre npudopsl ['eomerpuueckas
ONTHKA KaK IPEJEJIbHBIM CiIydail BOJIHOBOM ONTHKHU. YpaBHeHue ['enbmrosibra.
[TocTpoenne n300pakeHUs] B ONTHYECKUX cucTeMax. PeanbHble onTHYecKue CH-
cteMbl. OrpaHUYeHHE MYYKOB JIyuyel, 3pauku U JIIOKUA. AOeppaluyu ONTHYECKHX
cuctem. [Ipocreiimme ontTuueckue npuOOpPsI.

['eomempuueckas onmuxa.

llucomennoe domawinee 3aoanue.

Monayas 3. Untepdepentus u nudpakius cBeTa.

Tewma 5. UaTepdepentus cBera.

JIByximydeBasi MHTEpEPEHIINs, OCYIIECTRIIsIEMasl ACTICHIUEM aMILTUTY/IbI.
WNntepdepomerp Maiikenscona. [IpuumHbI pa3MbIBaHUS MOJI0C UHTEPDHEPEHIIHH.
Bunnocts uHTepdepeHInoHHON KapTHHBL. [lpuHnun @ypbe-CreKTPOCKOIHH.
Tunsl uaTEpdEepOMeTpOB. 3BE3AHBIN HHTEPHEPOMETD.

JIByxiydeBasi uHTepdepeHIus, OCYyIIeCTBIsIeMas JIeIEHUEM BOJHOBOTO (hpOHTA.
[Mpunnun I'rodirenca. Cxema FOnra. Untepdepenius npu Oenaom cBere. Bpe-
MEHHasi M MPOCTPAHCTBEHHAs KOT€PEHTHOCTH. MHoroyiyueBasi HHTEepdepeHuus,
ocyulecTBisieMas aeneHueM amrumtyasl. MuaTepdepomerp @abpu - Ilepo. Paz-
pematoniasi  cnocooHocTh. DakToOpbl, OrpaHUYMBAIONIME pa3peHIatoUlyl0 CI0CcOo0-
HOCTh. JlucmepcuonHas obnactb. Ckanupyromuit uaTepdepomerp Dadpu - Ile-
po. Hutepdepenimonnsie ¢punbTpel. UaTEpdepenims B Tonkux mieHkax. [lomo-
Chbl PaBHOTO HakJiOHA W paBHOW TonmuHbL. Kosbiia Herotona. Ciou ¢ HyneBoi
U BBICOKOW OTpa)KaTeIbHOW CIOCOOHOCTAMHU. JIMAIIEKTpUYECKHUe 3epKaia.
Humepgepenyus ceema.

Koumponvnas paboma.
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llucomennoe oomawinee saoanue

Tema 6. Jludpakuus cmera.

Meton 30H ®penens. 3oubl Openens. ['paduyeckoe BHIUUCICHUE aMILTATYIbI.
[TstHo Ilyaccona. 30HHas IUIACTMHKA Kak JIMH3A. TpyJHOCTH METOAa

3o ®penens. [Ipubamxenue Kupxroda. Onrtudeckoe nmpudmmkenue. dop-
myna nudpakuun Openens-Kupxroda. Bropuunsie ucrounuku. I[Ipubnamxenue
Openens. Hudpakimus Dpaynrodepa. Oo6nacts gudpaxinuu DpayHrodepa.
Judpakuuss Ha TOPSIMOYTOILHOM OTBEPCTHH, LIEIH W KPYIJIOM OTBepcTuh. Jlu-
bpakuuonHas pemierka. HakimonHoe majgeHue aydei Ha pemieTky. KauecTBeHHOE
paccMoTpeHue AUGPaKIMA HA HEMPEPHIBHBIX TEPUOJUYECCKUX U HEMPEPHIBHBIX
HEMEePUOJUYECKUX CTPYKTypax. CpaBHEHUE XapaKTEPUCTUK CHEKTPAIbHBIX all-
napatoB. [udpakuus Openens. Ob6nacty qudpakunn Openens. Judpakmus Ha
MPSIMOJIMHEMHOM Kpae TosiyoeckoHeuHoro skpaHa. Crupans Kophro.
Jlugppaxyus ceema.

llucomennoe domawinee 3aoanue.

Tema 7. OcHOBBI rosorpaduu.

dusnyecKkue OCHOBBI METOa rojiorpauieckoi 3amucu U300paKEeHUM.

Cxembl 3amucHl M BOCCTAHOBJICHUSI TOHKOCJIOMHBIX ToJiorpaMM. CXeMbl 3alUCH U
BOCCTAHOBJICHUS TOJICTOCIOMHBIX rojorpamMm. llojiydyeHue HBETHBIX OOBEMHBIX
n300paxkeHnii. OCOOEHHOCTH ToJIorpaMM Kak Hocutesied uHdopmauuu. [Ipume-
HEHHUSI TOJIOTPaMM.

MonayJb 4. AHU30TPOIIHBIE CPEIBI

Tema 8. PacnpocTpaneHue cBeTa B aHM30TPOIHBIX CpeIax.

Onucanue aHU30TPOIHBIX cpel. TeH30p IUAIEKTPUYECKON IMPOHUIAEMOCTH.
PacnpocTtpaHeHre MIOCKOW 3JIEKTPOMAarHUTHOW BOJIHBI B aHU30TPOMHOUN Cpelie.
3aBUCUMOCTh JIyYEBOW CKOPOCTH OT HAIPABIICHUS. DJUIUIICOUT JIYYEBBIX CKOPO-
CTeH. AHAJIN3 XO/1a JIy4ed C MOMOIIBIO JJUIMIICOMIA JIy4EeBBIX CKOpocTer. Onrtu-
yeckas ocb. JIByOCHbBIE M OZHOOCHBIE KpHUCTauibl. J[BOMHOE JIydenpesroMIICHHE.
OObIKHOBEHHBI W HEOOBIKHOBEHHBIN yun. [locTpoenue ['toiirenca mist pazimy-
HBIX CIy4YaeB NPEJIOMJIEHUS JIydeil Ha MOBEpXHOCTH Kpuctayuia. [lomspuzanus
Ipu ABOMHOM JiydenpenomiieHnu. llossiponnel. [lonspuzanvonHsle U ABOSIKO-
npenomisitomue  npu3Mmbl.  [lomuxpouwsm. MHTEepdepeHnns momsipu30BaHHBIX
BOJIH IIPU MIPOXOXKJIECHUU uepe3 Kpuctaiuibl. [macTuHka B 4eTBEpTh, MOJOBUHY U
LEIYI0 BOJHY. AHallM3 COCTOSIHUSI TOJIIpU3allMK cBeTa. BpaileHue T1iockocTu
MOJISIPU3AIMU B KPUCTAIUTMYECKUX U aMOP(HBIX BEIlleCTBAX.

DOneMeHTapHasi (HPEHOMEHOJIOTHYECKas TeOpHsl BpallleHUsl TIOCKOCTH TOJIApU3a-
nuu. Bpainienue miocKoCTH Noaspu3alud B MAarHUTHOM moJie. VIcKkyccTBeHHas
aHU30TPOIHUA, co3aBaeMas AedopMalusaIMu, dJIEKTPUYECKUM U MArHUTHBIM TO-
jeM (KaueCTBEHHOE OIMCAHMUE).

Onmuxa anu30mponHuLx cpeo.

Koumponvnasa paboma

Ilucomennoe domawinee 3aoanue.

Tema 9. Paccesinue cBera.
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Tunbel paccesnusa. Monenb 3J1€MEHTApHOTO pacceuBarelsd. PaneeBckoe pacces-
Hue. 3akoH Panes. VYrioBoe pacnpenesieHue U MOJSIpU3alus CBETA IPU PIJICEB-
CKOM pacCesHHMH. yIJIaM M I OJIIpU3aLus U3IydeHus B paccessHuu Mu. Pacces-
Hue Manpnensimtama — bpuwnmosna. KomMOMHaMOHHOE paccesiHuE.

Monayas 5. KBaHTOBas ONTHKA.

Tema 10. I'enepanus cBera

OKcnepruMeHTaIbHbIE 3aKOHBl ~ M3JIy4eHHUs aOCOJIOTHO YepHOro Tena. Teopema
Kupxroga. 3akon Buna. ®opmynsl Panes-xunca u [lnanka. DnemenrtapHas
KkBaHTOBasi Teopusi. CHOHTaHHbIE U BBIHYXJAEHHbIEe mepexoasl. KoadduumenTs
Oitnmreitna. Co3nanve WHBEpCHOM 3aceneHHOCTH. Jlazepwl. [lpuHuunuanbHas
cxema jasepa.

Tema 11. HenvHeliHble SIBIICHUS B ONTHKE.

VIcTOYHMKM HENWMHEWHOW TMOJIIpU30BaHHOCTU. KBagpaTWyHas HEIMHEMHOCTh U
HEJIMHEHHOCTH 0o0Jiee BBICOKHUX MOPSAIKOB. ['eHepanusi rapMOHHK. Y CJIOBHE MPO-
CTPAHCTBEHHOTO CUHXPOHM3Ma [JIsl YJIBOCHHUS 4YacTOThl. JlJIMHA KOT€PEHTHOCTH.
OcymiecTBiieHHE MPOCTPAHCTBEHHOIO CUHXPOHHM3MA. BEKTOpHOE ycioBuEe Ipo-
CTPAaHCTBEHHOTO CHHXpOHU3Ma. CaMOBO3JIEHCTBUE CBETAa B HEJIMHEWHOW Cpele.
CamodoxycupoBka u caMmoAe(hOKyCHUpOBKa JTyya.

Tema 12. ®oroaddekT u ero mMpuMeHEHUs.

OcCHOBHBIE SKCIIEPUMEHTAIbHBIE 3aKOHOMEpPHOCTH (HOTOIPdEeKTa U UX UCTOJIKOBA-
Hue. GOTOIIEKTPUUECKUE MPUEMHUKH cBeTa ((POTO3IEeMEHTHI, (HOTOYMHOKHUTEIH,
(bOTOIMOABI U DIIEKTPOHHO-ONITUYECKHE MTPeoOpa3oBaTeu).

Jlomariinee 3agaHue

Kontponbhas paborta

5. O0pa3oBaTe/ibHbIC TEXHOJIOIMH

Bce Tembl mporpamMMbl ¢ pa3HOM CTEMEHBIO YTITyOJICHHOTO H3yUYSHHSI TOJIKHBI
paccMaTpUBaThCs Ha JEKIIMOHHBIX, TPAKTUYECKUX U JTa0OPaTOPHBIX 3aHATHX. /s
HOJTy4eHUs TIyOOKHX M MPOYHBIX 3HAHWH, TBEPbIX HABBIKOB M YMEHUI, HE0OX01uMa
CHCTEMAaTHYECKasi CAMOCTOsITeIbHAsA padoTa CTyACHTA.

CamocrosiTesibHasi padoTa Hy)XHa Kak JUlsl IPOpaOOTKH JIEKIIMOHHOTO (Teope-
THYECKOT0) MaTepuaa, Tak M Ui HOJATOTOBKHU K JaOOpaTOPHBIM paboTaM U MpaKTH-
4ecKUM 3aHATHAM. OCHOBATENIbHAs CAMOCTOATENIbHAs paboTa He0OX0JMMa U IPH MO-
TOTOBKE K KOHTPOJIBHBIM MEPONPUATHAM (TECTHPOBAHHUIO U KOHTPOJIBHBIM paboTam).

Ha jexknmsix ocoboe BHMMaHHE CIEAYET YIENATh Ha OCHOBHBIC TOHSITHS M OCHOBHBIC
du3nuecKre 3aKOHOMEPHOCTH. JIOMOTHUTH KOHCHEKT JIEKIWH, BBIIEIUThH TJIaBHOE CTY-
JICHT JIOJDKEH CaMOCTOSITENIbHO, TOJIB3YSICh YIEOHBIMU MOCOOHMSIMH, pa3MEIICHHBIMU Ha
caiite xadenpsl. UuauBuyansHbiii caiiT kadeapsl KpaitHe HEOOXOIUM ISl YCIICITHOTO
BBITIOJTHEHUS paboyeil MporpaMMbl H y4eOHOTO IUTaHa, B IIEJIOM.

[To BceMy JIEKIIMOHHOMY MaTepUaly ITOATOTOBJIEH KOHCIIEKT JIEKLIUNU B JJIEK-
TPOHHOU (popme n Ha OyMaKHOM HOCHTENE, OOJbIIasi YaCTh TEOPETUUECKOrO Ma-
Tepualia U3JlaraeTcs ¢ IPUMEHEHHEM ClIailoB (IIpe3eHTanuii) B nporpamme POw-
er Point, a Taxke ¢ HCITOJIb30BAaHHEM WHTEPAKTHBHBIX JIOCOK.
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OOyuaroriye 1 KOHTPOJIMPYIONIUE MOAYJIM BHEAPEHBI B YUCOHBIH MPOIECC U
pa3MeIeHbl Ha O06pa3zoBaTeIbHOM cepBepe JlarrocyHuBepCUTETA
(http://edu.icc.dgu.ru), K KOTOPBIM CTYACHTBI HUMECIOT CBOOOIHBIN JOCTYII.

IIpakTH4Yeckue 3aHATHSA CIOCOOCTBYIOT AKTUBHOMY YCBOEHHUIO TEOPETUYECKOIO
MaTepuaia, Ha 3THX 3aHATUAX CTYACHTHI y4aTcsl MPUMEHATh GU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH JJIsI PEUIEHUs] KOHKPETHBIX MpPaKTHYeCcKuX 3anad. Ha mpakTuue-
CKHX 3aHSTHSX CTYAEHTHI IOJ] PyKOBOJACTBOM IPENOJABATENS PEIIAOT 3aJa4M 110
HaubOosiee BaXKHBIM TeMaM Kypca. JIJis BBIMOSHEHUS! Y4eOHOro IUIaHa CTYJIEHT ca-
MOCTOSITEJIBHO JOJDKEH PELINTH ONMPEAEIIEHHOE KOJIMYECTBO THUIIOBBIX 3a7a4 B CO-
OTBETCTBUU CO CBOMM BApHWAHTOM JOMAIIHErO 3aJaHus. AyIAUTOPHOTO BPEMEHU
JUISl peLIEHUs] BCEX TUIOB 3aJlay OObIYHO HE XBaTaeT. /s caMocToATeNnbHOTO pe-
HIEHUS 3aJlay Npek]ie, YeM NPUCTYIUTh K UX PEUICHUI0, HY>KHO U3y4YUTh (ITOBTO-
pUTH) TEOPETUYECKUMH MaTepuay IO TEeME paccCMaTpuBaeMoON TeMme, pa3o0parthb
IpUMEPBI pEHICHUS 3a/1a4 Ha ATy TEMY, a 3aTE€M Y€ 0053aTeNIbHO MOMBITATHCS pe-
HIUTh 3aJ1auy, KaKoM Obl «HEMPUCTYIMHOW» OHA HE Ka3ajach. 3alllMTa BHITOJIHEHHO-
ro JOMAalIHEro 3aJaHusl MPOBOAUTCS JIMOO B (pOpMe YCTHOIO codecel0OBAHMS C
IpenoAaBaTesieM M0 PEIeHHBIM 3aJa4aM, JI00 B popMe KOHTPOIHHOIO TeCTHPO-
BaHUs. 3aluTa JOMAIIHEro 3aJaHus I03BOJIAET OLEHHUTH 3HAHUS CTYyACHTa M
CBOEBPEMEHHO OPTaHU30BaTh JOIMOJHUTEIbHYIO PabOTy, €CIIM 3TH 3HAHUS HEYJO-
BJIETBOPUTEINIbHBI. Y CTHOE coOece0OBaHUE W/UJIM TECTUPOBAHUE MPOXOJAT B CIIe-
UAJIbHOM KOMIIBIOTEPHOM KJlacce, 000PYI0BaHHOM MPOEKTOPOM U COBPEMEHHBI-
MU O€CITPOBOAHBIMU TEXHOJIOTUSAMHU.

JlaGopaTopHBbIii NPAKTHKYM OPHUEHTUPOBAH HA MPAKTUUYECKOE U3ydeHHE Haubo-
jee BaXKHBIX (PM3MUYECKUX 3aKOHOMEPHOCTEH, OBJIAJIECHUE TEXHUKOW MU3MEPEHUMN U
IPaMOTHYIO 00paOOTKy MX pe3yJbTaToB, BKJIIOYAasi ABTOMATU3HPOBAHHYI0 00pa-
00TKY 3KCIepPUMEHTAJIbHBIX JAHHBIX HA COBPEMEHHBIX ycTaHOBKax. HeoOxonu-
MO, YTOOBI CTYICHTBI CAMOCTOSATEIHHO MPOBOIUIN U3MEPEHUS, PACUEThl U aHAIU3
NOJIYYEHHBIX PE3yJIbTaTOB, YTOOBI OTYET IO KaXXIOW JiabopaTopHOW padoTe
oQOpMIISIIICS TPAMOTHO M aKKYPaTHO B COOTBETCTBHUHU C MPEIBIBISIEMBIMU U cHop-
MYJIMPOBaHHBIMU TpeOoBaHMSAMHU (Ha caiite kadeapsl). [locreneHHO HEOOXOIUMO
OCYLIECTBUTH IEPEXO/ K IJIEKTPOHHOMY O(P)OPMJICHHIO OTYETOB U IIOJHOMY OT-
Ka3y OT OyMa)KHbIX HO-

CUTEJIEN.

B pamkax yudeGHOro mpouecca NpeayCMOTPEHO MpUIJallleHue s YTEHUs
JIEKIMHA BEAYLIIUX YYEHBIX M3 LEHTPAIBHBIX BY30B U AKaJACMHUYECKUX MHCTUTYTOB
Poccun. B pamkam oOyudeHusi oco00e MeCTO OTBOJUTCS MpPoIecCy TeCTHPOBa-
HMSI, KOTOPOE MPHU3BAHO CBHIrPaTh pOJIb LHEMEHTHUPYIOUIETO MaTepHuaja B JIHAJIOTe
MEXIY CTYyI€HTOM U IIPENOIaBATEIIEM.

NTOroBbIM KOHTPOJIEHBIM MEPOIIPUSATUEM (ATTECTAIIUEN) SIBISETCS IK3AMEH.

Bormnpocs! k 3k3aMeHaM SBIISIFOTCS KOHKPETHBIMU IO COOTBETCTBYIOIUM TEMaM U
JOCTYIHBIMU 4epe3 cailT kadeapsl. i ycrnemHoro pe3yibraTa Ha 9K3aMeHax CTy
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ACHTAM PCKOMCHAYCTCA OTBCTbI HAa HUX IPOAYMbIBATb, TOTOBHUTL 3dapaHCC U CHU-
CTCMATHUYCCKU 110 MEPC N3YUCHUS COOTBCTCTBYIOIINX TCM.

6. YueOHO-MeTOAMYECKOE O0ecneyeHrne CaMOCTOSITEIbHOM PadoThl CTYI€HTOB.

IIpumepHas TemaTuka pedeparon

1. ®usuyeckre 0CHOBBI ToJIOrpaduu.

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

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

4. OOHapyxeHWe€ ©  aHauu3 DJIUIUNTHYECKA- ©  IUPKYJISIPHO-
HOJIIPU30BAaHHOTO CBETA.

5. OnTHueckuil AUXPOU3M U €r0 UCHOJIb30BaHUE B (DU3MUECKUX HCCIIEI0BA-
HUSIX.

6. M3oTpomnHbIe U aHU30TPOIHBIE cpeabl. ONTHKa KPUCTAIIIOB.

7. UckyccTBeHHas ontuyeckas anuzorponus. Iddext Keppa.

8. Mopenp abcomoTHO uepHoro Tena u ConHile.

9. OnTryeckasi MUPOMETPHSL.

10. CextpodoTOMETPpUUIECKUI aHAIIU3 U €T0 MPAKTUYECKOE MPUIIOKECHHE.

11. TlonHoe BHyTpeHHee oTpaxeHue. CBeToBobl. ONTOBOJIOKHO.

12. SIBnenue dpoTorddexTa u ero mpruMeHeHue.

13. Dddext Jlomnepa u ero UCroiab30BaHUEe B aCTPOPHU3UKE.

14. DneKTpOHHBIN MUKPOCKOTI.

15. TlpumeHeHue na3epoB B METUITMHE.

16. I'ma3 kak onTuyeckas CUCTeMa U ONTHYECKHUE AehEKThI riasa.

OnTHyeckue ULTI03UH.

17. Tlpuponubie ontuyeckue 3PPexThl 1 uX Guzndeckoe 00ObsICHEHNUE.

18. Bocopusitue cBeta. [Ipnbop «HOYHOTO BUACHUS.

19. OnTrdeckue TEIeCKOIBl M MX pa3periaroias ClioCOOHOCTb.

20. HenuHEHBIC ONTHYECKUE SBIICHUS.

YueOHO-MeTOANYECKOE oOecneyeHHe M IJIAHMPOBAHHE CaMOCTOSITE b~
HOW pa0doThI CTY/ICHTOB

Buaer CPC Henens O0Bem
cemMecTpa 4acoB
Ne Moaysiu 1 TeMbl P
o0s3aTebHbIE JOTIOTHUTEb-
HbIE
Mopayas 1
1.1 | I'eomerpuueckas ontuka. | 1. Pabora c¢ yueOHoli | Pedepar 1-2
JInH3bI, 3epkana, npus3- JINTEpaTypOH.
MBI LlerTpupoBanHbIe
Henprp 2.BrimonHeHNEe gomari-
CHUCTEMBI.
HETO 3a/IaHus
3. I[IpopaboTka JeKmuii
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1.2 | Ilpenomnenue u orpaxe- | 1. Pabora c¢ yueOnoii | Jloknan- 3-4
HHE BOJIH Ha IUIOCKOM | JIUTEpaTypoOM. Tpe3eHTaIHS
TpaHHIe JIBYX IHDIIEK-
pamue  Asyx A 2. BwImonmHeHHEe momarmi-

TPUKOB, Ha TpaHUIE C

HETO 3a/IaHus
METaJUIOM.

3. I[IpopaboTka JeKiuii

1.3 | OcuoBubie  (oromerpu- | 1. Pabora ¢ yueOHo#t | Jokman- 5
YeCKHe NMOHATHS W BENH- | IUTEPATypOil. MIpe3CHTAIHS
YHHEI.

2. BwmonmHeHHe mpomami-
HETO 3a/1aHus.
3. IIpopaboTKa IeKIHiA

1.4 | DnexktpomarnutHast npu- | 1. Pabora ¢ ydeOHoi | Pedepar 6-7
poma csera. OCHOBHBIC | TUTEPATYPOIL.

XapaKTePUCTHKH  DJICK-
P P 2. Brimonnenue momari-
TPOMArHUTHBIX BOJTH.
HETO 3aJIaHus
Cynepno3uuus BOJIH.
HMomsapusamua.  Dddexr | 3. [IpopaboTka eKuuit
Jomnepa.
Bcero no moayJo 1:
Mopayas 2
2.1 | Unrepdepenuns ceera. 1. Pabora c yueOHOI 8-10
JINTEpaTypOH.
2. BwImonmHeHHEe momari-
HETO 3a/IaHUs.
3. IIpopaboTKa IeKIHiA
2.2 | dudpakmnus ceeTa. 1. Pabora ¢ yueOHOI 11-12
JINTEpaTypOH.
2. BwImonmHeHHe momarmi-
HETO 3aJIaHusl.
3. [IpopaboTka JIeKIuii

2.3 | ducnepcus cera. Mzmy- | 1. Pabora c¢ yueOno# | Jloknan- 13
YCHHUE U MOTJIONICHHE JUTEPATyPOH. Mpe3CHTAIHS,
cBeTa.

2. BrimonHenue nomam- | pedepar
HETO 3aJIaHusl.
3. [IpopaboTka JIeKIuii

2.4 | AHHM3OTpOIHBIC CPEIBI. 1. Pabora ¢ yuebOHo#t | Jokman- 11-13
ITonspuzanoHHbIE IPU- | JIUTEPATYPOH. Mpe3eHTAIHS
OOPBI U IPUCTIOCOOIICHUS.

P P 2. BreimonHeHune momani- | pedepar
HETO 3a/1aHusl.
3. [IpopaboTka JIeKIuii
2.5 | Paccesanue cBera. 1. Pabora c yueOHoil | [Joknan- 14
JUTEPATyPOH. Mpe3CHTAIHS
2. BrimonHenue nomami- | pedepar
HETO 3aJIaHusl.
3. [IpopaboTka JIeKIuii
Bcero no moayJio 2:
Mopyas 3
3.1 | TemnoBoe U3ny4eHUE. 1. PaGora c yueOHOIl | pedepaT 15
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JIUTEPATYpPOil.

2. BrInojiHeHue momarii-
HEro 3aJaHusl.

3. I[IpopaboTka JeKiuii

3.2 | ®ortosddexr. 1. Pabora ¢ yuebOHoi#t | Jokman- 16
JINTEpaTypOH. Tpe3eHTAIHS

2. BrInojiHeHWe momarii-
HEro 3aJaHusl.

3. [IpopaboTka JIeKIuii

3.3 | KBaHTOBBIC yCHIIHTENH U Jloxnan- 17
TCHEPATOPHI. Mpe3CHTAIHS

Bcero no moayJo 3:

HUTOTO:

IIpomesicymounwliit KonmpoJib. B TeueHne ceMecTpa CTYICHTbI BBIIIOJIHSIOT:

- JIOMAIIIHUE 3a/IaHUsl, BBIMOJHEHUE KOTOPBIX KOHTPOJIUPYETCS U MPU HEOOXO/H-
MOCTH O0CYKJIae€TCsl Ha MTPAKTUYECKUX 3aHATHSIX;

- TIPOMEXKYTOUYHBIE KOHTPOJIbHBIE PA0OTHl BO BpEMs MPAKTUYCCKUX 3aHSATUN IS
BBISIBJICHHS CTETIEHU YCBOCHUSI IPOMAEHHOIO MaTepuana;

- BBITIOJIHEHUE UTOTOBOM KOHTPOJHHOUN pabOTHI TIO PEIICHUIO 3a]1a4, OXBATHIBAIO-
X 6a30BbIe BOMPOCKHI Kypca: B KOHIIE CEMECTpa.

Hmozoewvlit konmpoas., IK3aMEH B KOHIE 5 CEMeCTpa, BKIIOYAIOIINI IPOBEPKY
TEOPETUYECKUX 3HAHUN U YMEHHUE PEIICHUS 10 BCEMY MPOUICHHOMY MaTepHUay.

7. ®oHJ OLIEHOYHBIX CPEICTB /1JIs1 MPOBeAeHUsI TEKYIIero KOHTPOJIsl ycreBae-
MOCTH, IPOMEKYTOYHOI! aTTeCTAIMHU 10 UTOTaM OCBOEHUS TUCUMIIIIUHBI.

7.1. Ilepeuenv KomnemeHyuii ¢ yKazanuem 3manoe ux gopmupoeanus 6 npo-
uecce 0ceoeHusn 00pa30eamenbHol RPOPaAMMbL.

[lepedyeHpr KOMIIETEHIIMHI C YKa3aHUEM ATANoB WX (OPMHUPOBAHUS MPUBE/ICH B OIH-
caHuu 00pa3oBaTeIbHON MPOrPaMMBbI

Konu Kon u Haume- | 3HaTh, yMEHHE, HABBIKU IIpouenypa ocBo-
HaMEHOBa- | HOBaHHE UH- CHUS

HHE KOMIIE- JMKaTopa J10-

TESHIIUU U3 CTHKCHHUU

dI'oC BO KOMIIETEHIIN
(6 coomsem-
cmeuu ¢
OI1O0II (npu
Haauyuu))

OK-7, 3HaeT: 0 METOAaX BOCIPHATHUS UH- | Y CTHBII O1poc,
(opMaLK YETOBEKOM U CTEPEOTH- | MMCHMEHHBIH OIpoC
Hax MBILIICHHS;

MICTOPUS BOSHUKHOBEHUS M Pa3BU-
THSl OCHOBHBIX HOHATUH (DU3KMKH U
(hUBUYECKUX SIBIICHUNT
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OI1IK-3 3HaeT: UMETh MOHATHS U METOJAX | YCTHBIM onpoc,
HCIIOJIB30BAHUH 62130BI>IX TCOPCTU- OUCHMEHHBIN orpocC
YECKUX 3HAHUAX (PyHIaMEHTaIb-
HBIX pa3ZieNioB 001Ie u TeopeTHye-
CKOM (DM3UKH JIJIS1 PEIICHUS TPO-
(dheccuoHaIbHBIX 3a7a4

ITK-1, YMeer: 1eMOHCTPUPYET YMEHHE YcrHblii onpoc,
CaAMOCTOATECIIBHO CTaBUTHh KOH- IMHUCbMCHHBIU OIIPOC
KpETHBIE 33]1a4 B 00J1aCTH (HU3UKH
U pelaTh UX C MOMOMIbIO COBpE-
MEHHOM anmaparypsbl;

11K-2, Brnaneer: VcrHbii onpoc,
METOJIOJIOTUEN UCCIEA0BAHUS B MMMCbMEHHBIM OIIPOC
T1IK-5 00J1aCTH ONTHUKHU, CUCTEMOI 3HAHUI

0 (hyHIaMEHTaIbHBIX (PU3NIECKUX
3aKOHAX M TEOPHSX, (pu3ndecKoin
CYIIHOCTH SIBJICHUH U MPOIIECCOB B
NpUPOJIC ¥ TEXHUKE;  HaBBIKAMU
00pabOTKU Pe3yNbTaThl IKCIIEPH-
MEHTOB;

YCIICUIHOTO BJIAJICHUSI METO/IaMHU
00paboTKu aHanM3a ¥ CUHTE3a (Hu-
3U4eckor HMH(pOpMaIHH,
CHUCTEMOW 3HAHUU IO OpraHU3aluu
Y TIOCTAHOBKE (PM3MYECKOTO HKCIIEe-
pUMEHTa, 00J71a/1aeT CIOCOOHOCTHIO
TEOPETHUUECKOTO aHAIIN3a PEe3yJIb-
TaTOB HAOJIOACHUHN U SKCIIEPUMEH-
TOB;

7.2 TunoBble KOHTPOJILHbIE 3aIAHUS

7.2.1. Borpocsl KOJUIOKBUYMOB
[TepBblii KOJUTOKBUYM.
1. Knaccuueckas anekTpomMarHuTHas Teopus cBeta. Kiaccudukaius saekTpomar-
HUTHBIX BOJIH. [IIKkana 3J1eKTpOMarHuTHBIX BOJIH.

. UcTouHuKM CBETa, UX XapaKTEPUCTHUKHU.

. YpaBHeHuss Makcgesuia. BoinHOBOE ypaBHEHHUE.

4. berymue 3JIeKTpOMarHUTHbIE BOJHBI. CKOPOCTh CBETA B OJTHOPOJIHBIX U30TPOII-
HBIX JUAJIEKTPUKAX.

5. IIOTHOCTh 3HEPrUM W UMITYJIbCa AJIEKTPOMArHUTHBIX BOJIH. Bektop YMoBa-
[ToviTuHra. UHTEHCUBHOCTH CBETA.

6. JlaBnenue cBera. OnbiTH JIeOenena.

w N
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7. Mopaenu onTUYECKOro U3Iy4eHusl. BOIHOBBIE TyYKH U BOJIHOBBIE MAKEThl. MO-
HOXPOMATHUYECKUE M KBa3MMOHOXPOMATUYECKHUE BOJHBI, IIMPOKOIMOJIOCHOE H3-
Jy4YeHUe.

8. dypre-ananu3 u Pypbe-CUHTE3 BOJHOBBIX TOJICH.

9. CnexTpanbHas IJIOTHOCTh MOIIHOCTH. COOTHOIIEHHE MEXAY IJIUTEIbHOCTHIO
UMITYJIbCA U IIUPUHON CIIEKTPA.

10. Unrepdepenuius MoHOXpoMaTHUeCKUX BOJH. MHTepdepeHlns KBa3MMOHO-
XpoMaTH4ecKoro cBeta. OyHKIUs BUIHOCTH.

11. OcHoBHble MHTEpPEpeHIIMOHHBIE cxeMbl. [lomyuenne wHTEpPEPEHIIMOHHBIX
KapTUH JIeJIeHueM BOJHOBOTO (ppoHTa (MeTon FHOHra) m neneHuemM aMIuTuTy bl
(meTon dpenens).

12. TTonockl paBHOM TOJIIMHBI U paBHOTO HakjoHa. UHTEephepomerp Maiikenbco-
Ha.

13. Konpia HeroToHa B OTpaK€HHOM | IPOXOJIAIIEM CBETE.

14. BpeMeHHasi KOTEPEHTHOCTh, BPeMsI U JUJTMHA KOTEPEHTHOCTH;, CIIEKTPaIbHOE U
BPEMEHHOE PACCMOTPEHHUE.

15. B3aumocBs3b crnekTpa U KoppeaauuoHHoW ¢yHkuuu. Ilonstue o ®Dypse-
CTIEKTPOCKOTIHH.

16. IIpocTpancTBenHas korepeHTHOCTh. MHTepdepomerp FOnra. 3Be3mnbiil WH-
tepdepomeTp MalikenbcoHa.

17. Panuyc u creneHb MPOCTPAHCTBEHHOW KOT€PEHTHOCTH, X OIEHKA JJIs MOJeH
TEIUIOBBIX HCTOYHUKOB U JIA3€POB.

18. MeTo/1bI OBBILLIEHUS CTETIEHU KOrepeHTHOCTH. [IpocTpaHcTBEHHBIE (DUIIBTPHI.

19. Cynepno3uniuss MHOTHMX BOJH C PaBHbIMM aMmIuiuTyaamu. HHTepdepometp
®abpu-Ilepo. ®opmyna Diipu. [Inactunka Jlrommepa-I'epke.

20. Crostune cBeToBbie BOJIHBL. OnbIThl Bunepa.

21. Tlpumenenue uHTEPHEPOMETPOB B HAYKE M TEXHHUKE: M3MEPEHUE MAJbIX CME-
niennii, peppakromerpus. MatepdepeHmonnsie GUIbTphI 1 3epKana.

22. Ssnenne mudpakuuu. [lpunmun [roiirenca-dpenHens, ero WHTErpagbHas 3a-
MUCH U TPAKTOBKA.

23. 3oubl Openens. [IpuMenenne BEKTOPHBIX auarpamm i aHanus3a AuQpakiim-
OHHBIX KapTHH.

24. 30HHBIC TUTACTUHKH.

25. ludpakiusa Ha KpyrjioM oTBepcTud M dkpane. [Ipuniun babune. bmwkuss u
nanbHss 30HbI Tudpakiuu. Judpakimonnas nuuHa.

26. Jludpakius Ha kparo noiaydeckoHeuHoro skpana. Crimpans KopHio.

27. Ilpubmmxenue dpenens u npudamxenue dpaynrodepa. IIpocrpancTBeHHOE
npeoOpazoBanue Dypbe.

28. ludpakimonHas KapTUHa B JajibHEH 30He Kak Dypre-00pa3 qudpakiimoHHOTO
oOBeKTa.

29. YTIoBOM CHEKTp, CBSI3b €Tr0 MUPHHBI C pazMepamu oTBepctus. udpakmms
Opaynrodepa Ha 1IeTH, Ha TPSIMOYTOJIBHOM U KPYTJIOM OTBEPCTHUSIX.

30. AMmiuTyHbIe U (ha30Bbie TU(PAKINOHHBIE PELICTKH.

31. Iudpaxius Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITUYECKUE MOy IS TOPHI.
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32. CrexTpanbHbIil aHaMu3 B onTuke. CIEKTPOCKONHS ¢ MTPOCTPAHCTBEHHBIM Pa3-
JIO’KEHUEM CIIEKTPOB.

33. CriekTpalnbHble MPUOOPHI U UX OCHOBHBIE XapaKTEPUCTHUKU: anmapatHas QyHK-
1M, YIJIOBasl W JIMHEWHasl JUCHEpCHs, pa3pemiaronias crnocoOHOCTh, 001acTh
JUCTIEPCHUH.

34. Iudpakiusa BOJHOBBIX My4KkoB. JludpakimonHas Teopus (GopMHUpOBaHUS
U300paKEeHUH.

35. Ponb audpakuuu B nmpubopax GopMUpYOIIUX N300pakeHue: JIMH3E, TEeIeCKO-
e, MUKPOCKOTIE.

36. CnenuanbHple METOJbI HaOMIOACHUS (Pa30BBIX OOBEKTOB: METOJ (Ha30BOTO
KOHTPacTa, METO]] TEMHOTO TOJIS.

BTopoii KO10KBUyM.

1. Mucniepcust cBeTa. MUKpOCKONMYECKass KapTUHA PAacIpOCTPAHEHHSI CBETa B Be-

niecTBe. JIMHEMHBINA ONTUYECKUI OCHUAILIATOP.

. Kitaccuueckast a5iekTpoHHast TeOpHst JUCIIEPCHUU.

. 3aBUCUMOCTH TIOKa3aTesel MpeoMIICHUS U MOTJIONIEHUS OT YaCTOThI.

. @azoBas U rpynmnoBasi CKOpoCTd, ux cooTHolenue (popmyna Penes).

. HopmanbHas u aHoMalnbHas qucrnepcust mokaszaTens mnpenomieHus. Jlucnepcu-

OHHOE PACIIbIBAHUE BOJTHOBBIX MMAKETOB.

. [lornomenue ceeta. 3akon byrepa-Jlam6epra-bapa.

7. OcobeHHOCTH pacnpocTpaHeHusi cBeTa B MeTauiax. Kpuruueckas yacrora. Ot-
pa)K€HHE CBETa MMOBEPXHOCTHIO METAJIA.

8. [onspuzanusa ceera. JIMHEWHO-,ITUPKYISAPHO- U DIUTUNTUYECKU TMOJSPU30BAH-
HbII cBEeT. MaTreMaTH4ecKoe OMUCAHUE COCTOSIHUS noJisspu3auuu. [lonspuzanms
€CTECTBEHHOTO CBETA.

9. Onrrrueckue SBJICHUS HA TPAHUIIE pasiesia U30TPOITHBIX JUICKTPUKOB. 3aKOHBI
OTPAXKECHUS U MIPEJIOMIICHUS CBETA.

10. ®opmynber Openens.

11. ®a30Bble COOTHOIIEHUSI HA TPaHUIIE paszjena ABYyX audjiekTpukoB. [lomspusa-
LIHsI OTPAKEHHOMW U MPEJOMIIEHHOM BOJH. Y101 bprocrepa.

12. SIBneHune moJIHOTO BHYTPEHHETO OTPAKCHUS CBETA U €r0 IPUMEHEHHE.

13. Ontrka aHU30TPONHBIX cpell. PacpocTpaHeHre CBETOBBIX BOJIH B aHU30TPOII-
HBIX Cpe/Iax: HKCIIEPUMEHTANIbHBIE ()aKThI U JIEMEHTHI TEOPHUHU.

14. YpaBHenue BoJHOBBIX HOpMalield Dpenens. PazoBast v TyuyeBasi CKOPOCTH.

15. OnHoOCHBIE U ABYXOCHBIE KpUCTAILIBL. JIBOITHOE JTyUyenpenoMieHne CBeTa.

16. KadecTBeHHBI aHaNW3 paclpOCTPAHEHUS CBETa C TOMOUIBIO IMOCTPOCHUS
I'roitrenca.

17. UnTepdepenHnus moaspu3oBaHHbIX BOJH. [lonspu3anmoHHbie TPUOOPHI, YeT-
BEPTHBOJIHOBBIE U MOJYBOJTHOBBIE MIIIACTUHKH.

18. TlonyueHnue U aHaIU3 AJUIMNITUYECKH MOJSIPU30BAHHOTO cBeTa. [loHsTHE O TH-
POTPOIHBIX Cpeaax.

19. EcrecTBeHHas onTUyeckasi akTUBHOCTh. CaxapoMeTpusi.

O~ wiN
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20. AHM30TpOIKS ONTHYECKUX CBOMCTB, MHAYIIMPOBAHHAs MEXaHUYECKOU nedop-
Manueit, anektpudeckuM (3ddextol [lokkensca u Keppa), marautHbM (3¢ dek-
Thl ®apanes u Korrona-MytroHna) noyisimu. pdekT 3eemana.

21. PaccesHue cBeta. MoJekysIsipHOE paccesiHue cBeTa. 3aBUCUMOCTh MHTEHCHUB-
HOCTH PacCesHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panes) u yrimosas aua-
rpaMma paccesiHusl.

22. Ilonspu3zaiys pacCessHHOTO CBETa, €ro CIEKTPAIbHBINA COCTAB.

23. CnoHtanHoe paccessuue Manaenbsiirama-bpuiitoena 1 KOMOMHAITMOHHOE pac-
cestHue, Kpblo JTMHUU Panes. PaccesiHue cBeTa B MEJIKOIUCIIEPCHBIX U MYTHBIX
cpenax.

24. Knaccruyeckasi MOJIENb 3aTyXaloIero AUMOIbHOro ocuuiuiaropa. OmeHka Bpe-
MEHU 3aTyXaHUsl.

25. JlopeniieBa ¢opMa U IMIMPUHA JTUHUHM W3ITydeHHs. EcTecTBeHHas IMIMpUHA JIK-
HUU U3TYICHHUS.

26. M3nydyenne aHcaMOJIsl CTAaTUCTUYECKH HE3aBUCUMBIX OCIMILIATOpPOB. [loHATHE
00 OJTHOPOJTHOM W HEOJHOPOJHOM YIIUPEHUHU. Y IapHOE U JIOTUIEPOBCKOE YIIIH-
PEHHE CIIEKTPAJIbHOM JIMHUU.

27. TennoBoe uznyuyenue. M3nydarenpHas ¥ TOTJIOMIATeIbHAS CIOCOOHOCTH BEIIIe-
CTBa, UX COOTHOIIeHHE. Mojienh aOCOM0THO YEPHOTO Tea.

28. 3akon Credana-bonpimana, Qopmyna cmemenuss Buna. ®@opmyna Poanes-
JxuHca.

29. OrpaHMY€HHOCTh KJIACCHUYECKON TEOpUU M3IIy4EHHs. DJIEMEHTbl KBAaHTOBOI'O
noaxoaa. ®@opmyna [Inanka.

30. Monens AByXypOBHEBOU crcTeMbl. B3auMoeiicTBue AByXypOBHEBOM CHCTEMBI
C MW3JIyUEHHUEM: CIIOHTAaHHbIE M BBIHYXKJEHHbIE mepexosl. KoapduimeHTs
OWHIITEHA.

31. SIBneHne JTIOMUHECIICHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJbHBIE U
BPEMEHHBIC XapaKTEPUCTHKH, HHTEPIIPETALNI B PaMKaX KBAHTOBBIX IMPEICTAB-
JICHUM.

32. MHOTOypOBHEBBIE CHCTEMBI. Pe€30HaHCHOE YCUIICHHE CBETA MPU UHBEPCHOM 3a-
CEJICHHOCTHU YHEPIeTUYECKUX YPOBHEN.

33. MeTtoabl co3aHusl MHBEPCHOM 3aCEJICHHOCTH B Pa3iMuHbIX cpefax. dakTopsl,
OTIPE/ICTSIONINE IUPUHY JINHUU YCUJICHHUSL.

34. JIazepsl - yCcTpOMCTBO WM mpuUHIMI PabOThl. Posb onTHYecKOoro pe3oHaTopa.
YcnoBus crarmoHapHoi renepanuu (0ananc ¢gas u 0anaHc aMIUIUTY).

7.2.2. Ilpumepsl TECTOBBIX 3aJaHUI IO OTITHKE.

1.1. YUro mpou3oiinet, eciu HampaBiIeHUE OAHOTO U3 BEKTOPOB MIIOCKOMN 3JIEKTPO-
MarHWTHOM BOJIHBI (HarmpuMep, E ) M3MEHHUTH Ha oOpaTHOE?

1. HanpariieHust ocTalibHBIX IByX BeKTopoB B u K ocTanyTcs npexxHUMH.

2. HanpaBnenue BekTopa K uaMeHuTCsS Ha 00paTHOE, a BEeKTop B HE M3MEHUT cBOe-
T'O HaTpBICHUS.
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3. HanpaBnenue BekTopa B n3MeHHTCS Ha 00paTHOE, a BEKTOp K HE M3MEHUT CBOE-
r0 HANpaBJICHUS.

4. JIu6o Bektop B, 60 BekTop K M3MEHUT CBOE HaIlpaBlieHHE HA OOpaTHOE.

5. Hanpasnenus BektopoB B u K n3menstcst Ha odOpaTHoe.

1.2. Kakoe u3 HUXKenepeuncICHHbIX BbIPA)KEHUN COOTBETCTBYET JIOPEHIIEBOM
dbopme TMHUN U3TyYeHUS ?

2
1. w(a))*-exp—mc2 a)—a)oj :
2kT\

2. w(w)~ 7227[ >
(0 —wo)” +(y12)

3. ()~ 7/2/27z ;
(@° —0y°)* +(r 12)°

4. @(w)~exp _2KT [

mt \wg — o) |

5. JlopentieBoii (hopme TMHUU U3ITYICHHUS HE COOTBETCTBYET HHU OJTHO M3 BBIPAXKE-
Hun 1-4.

1.3. Kakoe u3 Hu»Xe NpUBEICHHBIX YTBEPKIACHUN COOTBETCTBYET XPOMATHUYECKOM
abepparuu?

1. JIyun, nepecekaroiiye JMH3y BOJIU3U €€ KPaeB, IPEIOMOSIIOTCS CUIIbHEE YeM
napakcuasbHBbIE ;

2. AGepparuisi, BO3HUKAIOMIAs MpU OTOOPAKEHUH IUPOKUMHU MTyYKaMU JTydyei
BHEOCEBBIX TOUYEK MIPEIMETA;

3. AGeppariusi, BO3HUKAIOIIAS PU TMOJIYICHUN H300paXEHUS TIIIOCKOTO 00BEKTA,
KOTJ]a TyYKH COCTABIIAIOT 3HAUUTENBHBIN YTOJI C ONTUYECKOUN OChIO;

4. AGeppanus, CBSI3aHHAs JUCIIEPCUEH CBETa;

5. Uckaxenne reomerprueckoid Gopmbl n300pakeHUs IPOTHIKEHHOTO TIPEIMETa,
yCTpaHseMoro nuadparmoi.

1.4. Kakoe u3 BeIpaK€HUHN ONPENEIAET NPEIEIbHBIA YTOJI TOJTHOTO BHYTPEHHETO
OTPaKEHUS JJIs JIyda CBETA, UIYLIETO U3 CPEMBI C ITOKA3ATENIEM MIPEIOMIIEHUS N B
cpeny ¢ ToKasaTelieM nmpeiomiieHus ny (Ny>Ng)?

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

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

1.5. JIyu cBeTa magaer nox yriioM ¢ Ha IUIOCKONApauIeIbHYIO CTEKIIIHHYIO I1j1a-
cruny TommuHou d. KakoBo cMmemienue ydva, BeImeanero u3 miactuubl? [loka-
3aTelb NPEJIOMIICHUS CTEKIa N,

1. dsina/ n?: 2. dcosal n:
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CoOSox . COS

3. dsing| 1+ 4, dsing|1- :
N —sin? « N —sin? o
5. dcosa|1- Cosa

\* —cos® a
1.6. ITapannenbHblii Ty4OK MOHOXPOMAaTHYECKOrO CBETA U3 BAKyyMa MaJaeT Mo
yIJIOM @ Ha MPO3PauHy0 TUIACTHHKY TOJIIIUHOW d M MPEOMIIIETCS MO/ yTIIOM

B (< a). Kakoe n3 HWKENPUBEICHHBIX YCIOBHI ABJISICTCS YCJIOBUEM MHUHUMY-
Ma UHTEPPEPEHIIMOHHON KAPTUHBI B OTPAKEHHOM CBeTe"?

1232 yeospr b mi: 2. 290 geos -2 =
sin g 2 sin g 2
297 o ﬂ—i_(2m+1) - 4,29 oos ,B+——(2m+1)
sina 2 sin g
-2
5. 2d S'”—Z“—sinza—i=(2m+1)i.
sin® g 2 2

1.7. Kakas u3 npuBeZeHHBIX (hOPMYJ SBISETCS MAaTEMATUUECKUM BBIPAXKEHUEM
npuHiuna ['roirenca-Openensa?

El E/ //(/‘ Ee/kf
==+ _'- . ;
1 E,="tisl 2 E, If(a) ds; 3. 0F, ff(a) ——ds,

ikr ikr
4, Ep:.[ ke ads: 5. dE= Ee—a’s.
r r

(E, - HanpsHKEHHOCTH AIEKTPUUECKOTO TIOJISt BOJIHBI B TOUKE HAOIIOCHUS).

1.8. B kakoMm cityyae HE MPOUCXOUT JBYIYUYECTIPEIOMIIEHUS B OJJHOOCHOM KpH-
crajuie?

1. ITpu HaKJIOHHOM MAJCHUU JIyYEH, KOT/1a ONITUYECKAasA OCh NEPIEHIUKYIISIPHA K
MOBEPXHOCTH KPUCTAIIA;

2. Ilpu HaKTOHHOM NAJEHUHU JTyY€i, KOT/1a ONITUYECKask OCh MapasuielibHa OBEpX-
HOCTH KPUCTAILIA,

3.1Ipu HOpMANILHOM MAJICHUU JTy4Yeid, KOrJja ONTUYECKasi OCh apajlielibHa MOBEPX-
HOCTH KPUCTAILIA,

4. ITpy HOpMaJIbHOM MaJEHUU Jy4Y€eid, KOTJIa ONTUYECKasi OCh HAIlPaBJICHA MOJI yT-
JIOM K TOBEPXHOCTHU KPUCTAILIA;

5. Ilpy HOpMaJIBHOM TAJICHUU JIy4€l, KOTJa ONTHYECKAs OCh IEPIEHANKYIISIPHA K
MTOBEPXHOCTH KpHCTaJIa.

1.9. IIpn kako¥ MIIOTHOCTH MOTOKA YHEPTUHA BO3MOXKHA FE€HEpaLUs CBETA B JIBYX-
YPOBHEBOM CHCTEME, €CIIU
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N 1

1 T e
21+alsS
a - moctostuHasg, N - ob1iee uncino atoMoB, N; - 4Mc0 aTOMOB B BO30Y>KJIEHHOM
COCTOSIHUHU.

C

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

5.5=1/2a.

1.10. Kak u3mMeHHTCA 4YacToTa KpacHOH rpaHuiibl porodddekra, eciu mapy paau-
yca R cooOmuTh MOI0KUTENBHBIN 3apsi (?
1. YBenuuurcs Ha eq/ (4rney RA); 2. He usmenurcs;

3. Ymenbmmres Ha €q/ (4zey RA); 4. YBenuuutcs Ha eq [ (4re, R*h);
5. Ymenbmmres Ha €q/ (4re R h.

7.2.3. IlepedyeHb BOMPOCOB K AK3aMEHY 10 ONTHUKE

1. Knaccuueckasi anekTpoMarHuTHasi Teopusi cBeta. Knaccudukanus snekrpomar-
HUTHBIX BOJH. [IIkana 31eKTpOMarHuTHBIX BOJIH.

2. cTOYHMKY CBETa, X XapaKTEPUCTHUKHU.

3. YpaBHenus Makcseiia. BoiHoBoe ypaBHEHHE.

4. beryiiue 3JIeKTpOMarHuTHbie BOIHBI. CKOPOCTh CBETA B OJHOPOAHBIX U30TPOI-
HBIX IUDJICKTPHUKAX.

5. II1OTHOCTE SHEPrUM M HUMITYJbCA JICKTPOMArHUTHBIX BOJH. BekTop YMmoBa-
[TovitTuara. UTHTEHCUBHOCTH CBETA.

6. /laBiienne cBera. OnbIThH JIeOenena.

7. Mozenu OoNnTHYECKOro U3ydeHHs. BOJTHOBBIE ITy4YKH M BOJHOBBIE MAKeThl. MoO-
HOXPOMAaTHYECKUE M KBa3UMOHOXPOMATHUYECKHE BOJIHBI, IIUPOKOIIOJIOCHOE H3ITY-
YEHHE.

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

9. CnekTtpanbHas MIOTHOCTh MOITHOCTU. COOTHOIIEHHE MEXKIY AIUTEIbHOCTHIO
VMMI1YJIbCA Y IIUPUHOM CIIEKTpa.

10. Unutepdepeniuss MOHOXpOMATHYECKHMX BOJH. MHTepdepeHnus KBa3uMOHO-
XpOMAaTUYeCKOro cBeta. OyHKIUS BUIHOCTH.

11. OcHoBHble uHTEpdEpeHIIUOHHbIE cXeMbl. [lonyuenne uHTEp(hEepPEeHIIMOHHBIX
KapTUH JieJieHueM BOJIHOBOTO ¢poHTa (MeTon FOHra) u jesneHueM aMIUTUTYAbI
(meTon dpenens).

12. Tlonockl paBHOM TONIIMHBI U paBHOTO HakioHa. MHTEepdhepomeTp Maiikenbco-
Ha.

13. Kosbita HroToHa B OTpak€HHOM U TIPOXOJISIIIIEM CBETE.

14. BpemeHnHasi KOTepeHTHOCTb, BpEMS U JIMHA KOTEPEHTHOCTH; CIIEKTPAIbHOE U
BPEMEHHOE PACCMOTPEHHUE.

15. BzaumocBs3b cnektpa u koppensiuoHHod dyHkuuu. [lonstue o dDyprwe-

CIICKTPOCKOIINH.
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16. IIpoctpanctBenHas korepeHTHOCTh. MuTepdepomerp HOnra. 3Be3nublil uH-

tepdepomerp MaiikenbcoHa.

17. Pagnyc u creneHb NPOCTPAHCTBEHHOW KOT€PEHTHOCTH, UX OLIEHKA JIA IMOJeH

TEIJIOBBIX UCTOUYHUKOB U JIA3€POB.

18. MeTtoabl MOBBIIIEHUS CTENIEHNU KOTepeHTHOCTU. [IpocTpancTBEeHHBIE (DUIBTPHI.

19. Cynepno3unyisi MHOTUX BOJIH C paBHbIMU aMIuiutyaamu. MuTtepdepomerp

®abpu-Ilepo. ®opmyna Diipu. [Inactunka Jlrommepa-I'epke.

20. Ctosuue cBeToBble BOJIHBL. OnbiThl Bunepa.

21. Ilpumenenue uHTEPHEPOMETPOB B HAYKE U TEXHUKE: U3MEPEHUE MAJIbIX CMeE-

e, peppakromerpusi. UutepdepeHimonnpie GUIbTphl U 3epKaa.

22. SBnenne nudpakmuu. Ilpunnun [roiirenca-®dpenens, ero UHTETpaibHAs 3a-

MUCh U TPAKTOBKA.

23. 3oubl Openens. [IpumeHeHne BEKTOPHBIX JUArpaMm JJIs aHAIM3a AUQPaKIU-

OHHBIX KapTHH.

24. 30HHBIC TTACTUHKH.

25. JIndpakius Ha KpyrioM oTBepcTHd U dKkpane. [Ipuniun babune. bavmxusas n

JaNbHSs 30HbI qudpakiuu. udpakimonnas qinHa.

25. Jludpaxius Ha kparo noxyoeckoneyHoro skpana. Crmpans KopHro.

26. Tlpubmmkenne Openens u npudmmwkenne Opaynrodepa. [IpocTpancTBeHHOE

npeoOpa3zoBanue Dypbe.

27. IndpakuroHHas KapTUHA B JaibHEH 30He kKak Dypbe-00pa3 AudpakiinoHHOTO

oOBeKTa.

28. YTIIOBOHM CIEKTp, CBA3b €ro MIMPUHBI C pazmepamu oTBepcTus. Judpaxius

®paynrodepa Ha eI, HAa TPSIMOYTOJILHOM U KPYTJIOM OTBEPCTHUSIX.

29. AMruTyHbIe U pa30oBble TUPPAKITMOHHBIC PEIIETKH.

30. Iudpakius Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITUYECKUE MOTYJISATOPHI.

31. CrnexTpanbHblii aHamu3 B onTHKE. CIIEKTPOCKOIHUS ¢ MPOCTPAHCTBEHHBIM Pa3-

JIOKEHUEM CIIEKTPOB.

32. CrektpanbHble TPUOOPHI U UX OCHOBHBIE XapaKTEPUCTUKH: anmnapatHas QpyHK-

1Usl, YII0Basl U JIMHEWHas AUCIIEPCHs, pa3pelaronias criocoOHOCTh, 00JacTh JqHC-

MEPCHH.

33. Judpakuuss BOMHOBBIX MydkoB. JludpakunonHas teopusi (GopMupOBaHUS

U300paKeHHI.

34. Ponb mudpakuuu B mpudbopax GopMHUpYIOMKUX U300pakeHUE: JIUH3E, TeIeCKO-

e, MUKPOCKOIIE.

35. CrnenmaniibHble METOABI HaOMIOJeHUs (DA30BBIX OOBEKTOB: MeTOA (Ha30BOTO

KOHTpacTa, METOJ] TEMHOT'O MOJIS.

36. Jucnepcusi cera. Mukpockonuyeckas KapTHHa paclpoCTpaHEHHUsl CBETa B

BeleCTBE. JIMHEMHBIM ONTUYECKUN OCILIUILIATOP.

35. Knaccruueckast 3eKTpoHHAs TEOpUs AUCTIEPCHH.

36. 3aBUCMMOCTH MOKa3aTeIeH MPEIOMIICHUS U TIOTJIONICHUS OT YaCTOTHI.

37. ®a3oBas U TpyMIoOBas CKOPOCTH, UX cOOTHOIIeHUE (popmyia Penes).

38. HopmainbHast 1 aHOMasibHasl IUCTIEpCHsl TTOKa3aTens mpesiomiieHus. Jucnepcu-
OHHOE PaCTUIBIBAHUE BOJTHOBBIX TTAKETOB.
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39. Ilornomenue cBera. 3akoH byrepa-Jlambepra-bapa.

40. OcobeHHOCTH pacmpocTpaHeHusi cBeTa B Metaiuiax. Kpurtuueckas yacTora.
OTpakeHue cBeTa MOBEPXHOCThIO METAILIA.

41. lonspuzanus cBeta. JIMHEHHO-,IUPKYISIPHO- U AIUTMNITUYECKH TOJIIPU30BaH-
HBIM CcBET. MaTtemMaThuuecKkoe OIUCaHUE COCTOSIHUA noJisipu3anuu. [lonsapusanms
€CTECTBEHHOT'O CBETA.

42. OnTudeckue sIBJICHUS Ha TPaHUIIEC pasjiesia U30TPOIHBIX JUIICKTPUKOB. 3aKO-
HBI OTPKEHHUSI ¥ IPEJIOMJICHUS CBETA.

43. ®opmynbl DpeHens.

44. ®a3oBbie COOTHOIICHHS Ha TPAHUIIEC pasieia ABYX JUAIEKTpHUKoB. [lomspusa-
U] OTPAXKEHHOW M MPEJIOMIIEHHOW BOJIH. YT0JI bprocrepa.

45. SIBnenue MoaIHOTrO BHYTPEHHETO OTPAKEHUS CBETAa U €T0 MPUMEHEHHE.

46. OnTika aHU30TPOIHBIX cpell. PacmpocTpanenre CBETOBBIX BOJIH B aHU30TPOII-
HBIX Cpelax: IKCIIEPUMEHTANIbHBIE (haKThI M 3JIEMEHTHI TCOPHH.

47. YpaBHeHue BoHOBbIX HOpMaseil Openens. dazoBas u nydyeBas CKOPOCTH.

48. OmHOOCHBIC U ABYXOCHBIE KPUCTAUIBI. [[BOITHOE JTydenpenoMiIeHne CBeTa.

49. KauecTBeHHBIN aHaJIN3 PacCHpOCTPaHEHUS CBETa C IOMOIIBIO TTOCTPOCHUS
['tolirenca.

50. UaTepdepernus mosspu30BaHHBIX BOJH. [lonspusarimoHHble TPUOOPHI, YeT-
BEPTHBOJIHOBBIC U MOJYBOJTHOBBIEC TIACTUHKH.

51. Ilonydenre u aHaIW3 JUTMITHYECKU MOJSIPU30BaHHOTO cBeTa. [loHsaTHe 0 THU-
POTPOIHBIX CpeAax.

52. EcrtectBeHHas onTHYecKasi akTUBHOCTh. CaxapomeTpus.

53. AHU30TpOMHS ONTUYECKUX CBOMCTB, MHAYLUPOBAHHAS MEXaHUYECKOU nedop-
Manuei, anektpuueckuM (3ddextsl [Tokkensca u Keppa), MarautasiM (3¢ dex-
ol ®apanes u Korrona-MytTona) nomnsimu. D dext 3eemana.

54. Paccesinue cBeta. MoJIeKyJIIpHOE paccesHUE CBETa. 3aBUCUMOCTh MHTEHCHUB-
HOCTH PAaCCESTHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panest) u yrmosas aua-
rpaMma paccesiHus.

55. [lonsipuzaiiust pacCesHHOTO CBETA, €r0 CIEKTPATIbHBINA COCTaB.

56. CnonranHoe paccessuue Manaensintama-bpunntoena 1 KoMOMHAITMOHHOE pac-
cesiHMe, KpbU1o TuHuM Panes. PaccesiHue cBeTa B MEJIKOAUCIEPCHBIX U MYTHBIX
cpenax.

57. Knaccuyeckas MOZEINb 3aTyXalolero JUNOoJbHOro ocmnisitopa. OnueHka Bpe-
MEHU 3aTyXaHUs.

58. JlopenieBa ¢opMa M mUpHHA JUHUM W3JIydeHHs. EcTecTBeHHas MIMpUHA JIH-
HUU U3ITyYEHHUS.

59. Uznyuenne aHcamOJisi CTATUCTUYECKU HE3aBUCHUMBIX OocHMILIATOpOB. [loHsATHE
00 OJIHOPOJIHOM M HEOJTHOPOJHOM YIIMPEHHH. Y JapHOE U AOIJIEPOBCKOE YIIU-
PEHHE CIIEKTPAIbHOW JINHUMU.

60. TertoBoe uznmyuenue. M3mydaTenbHas 1 OTJIOMATEIbHAS CIIOCOOHOCTH BeIle-
CTBa, UX COOTHOLIEHUE. MoJieap abCOIOTHO YEPHOTO TeEa.

61. 3akon Credana-bonbimana, dopmyna cmemienuss Buna. ®@opmyna Panes-
JlxuHca.
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62. OrpaHUYEHHOCTh KJIACCHYECKOW TEOPUU HM3ITyUCHHUs. DJIEMEHTHl KBAaHTOBOTO
noaxoaa. @opmyna [Inanka.

63. Mopens AByXypOBHEBOM cucTeMbl. B3aumoielicTBEe TBYXypOBHEBON CHCTEMBI
C M3JIy4YEHUEM: CIIOHTaHHbIE W BBIHYXJEHHbIEe mnepexonbl. KoaduuumeHTs
OUHIITENHA.

64. SIBneHue JTIOMUHECLEHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpajlbHbIE U
BPEMEHHBIC XapPaKTEPUCTUKU, UHTEPIPETALIUS B PAMKaX KBAHTOBBIX IMPEICTAB-
JICHH.

65. MHOroypoBHEBbIE CUCTEMBI. Pe30HaHCHOE yCHIICHHE CBETA MTPU MHBEPCHOM 3a-
CEJICHHOCTH DHEPIrE€TUYECKUX YPOBHEM.

66. MeTobl cO3/1aHrs MHBEPCHOM 3aCEICHHOCTU B PA3IMYHBIX cpefax. DakTopsl,
ONpEAEIAOIIME MUPUHY JINHUU YCUIICHUS.

67. JIazepsl - ycTpoicTBO W mpuHIMI PabOThl. Poyb omTHYeckoro pesoHaTopa.
YcnoBus crarmoHapHoi renepanuu (0ananc a3 u 0anaHc aMIUIUTY).

7.3. Memoouueckue mamepuannl, onpeoensiouwue npoueoypy oueHusanus 3Ha-
HUil, YMEHUIl, HAGLIKOG U (U]1U) ONbLIMA OeAMEeNbHOCIMU, XAPAKMEPUZYIOUUX
IMansvt Gopmupoeanus KomnemeHyuil.

KpuTtepumn omieHoK Ha KypCOBBIX IK3aMeHax

B ax3ameHanmoHHbI OUIET PEKOMEHAYeTCS BKIIOYATh HE MEHee 2 BOIPO-
COB, OXBaTHIBAIOIINX BECh MPONICHHBIN MaTepua, TakKe B OUjIeTax MOTYT OBITh
3aJlaqu ¥ IPUMEPHI.

OTBeThl Ha BCE BOMPOCHI OlLleHUBaroTCs MakcuMyM 100 damiamu.

KpuTtepuu oueHok cienyrouue:

- 100 6am10B— cmyodenm 2ny60K0 noOHUMaem NPoOUOeHHbI Mamepua, om-
geuaem 4emKo U 6CeCMOpPOHHe, yMeem OYeHusamv @axkml, CamoCMOSIMENIbHO
paccyxcoaem, omaudaemcsi CHOCOOHOCMbIO 0D0CHOBLIBAMb 8bl800bL U PA3BAC-
HAMb UX 8 T02UUECKOU NOCAe008aMenNbHOCU.

- 90 0aI0B - cmydenm 2nyO0KO NOHUMAem NPOUOEHHbIL Mamepua, omeae-
yaem 4emKo u 6CecmopoHHe, yMeem OYeHu8ams Qaxkmvl, CamMoOCmMOoImMenbHO pac-
cyacoaem, omaudaemcsi CnOCOOHOCMbI0 000CHOBbIBAMb 8bIBOObL U PA3BACHAMb UX
8 JI02UYEeCKOU NOC1e008amenbHOCmU, HO OONYCKaem OmaoeibHble HeMOYHOCU.

- 80 6ans0B - cmyoeum 21y60K0 noOHUMAaem NPOUOEeHHbII Mamepual, omee-
yaem 4emKko U 6CeCmopoHHe, YMeem OYeHU8amsv (hakmovl, CAMOCMOAMENbHO PacC-
cyacoaem, omauuaemcsi CHOCOOHOCMbI0 000CHOBbIBAMb 8bIBO0bL U PA3BACHAMb UX
8 JI02UYECKOU NOCIe008AMENbHOCHU, HO 0ONYCKaem HeKOmopvle OuUOKU 0ouje2o
xapaxmepa.

- 70 6aJI0B - cCMMyOeHm XOpouio NOHUMAaem NPOUOeHHbIU Mamepua, Ho He
Modfcem meopemuyecku 000CHO8bI8AMb HEKOMOPbLE 8bIBOOI.

- 60 0aI0B — cmydenm omeeuaem 8 OCHOBHOM NPABUNLHO, HO Y)Y8CMBYem-
Csl MexanudecKoe 3ayyusanue mamepuand.

- 50 0ansI0B— 6 omeeme cmyodeHma UMerwmcs CyujecmeerHvle HedoCmamKu,
Mamepuan 0xXeayeH «NOJOSUHUAMOY, 8 PACCYHCOEHUAX OONYCKAIOMCS OUUOKU.
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- 40 6a10B — omeem cmyoenma nNPAGUIeH UL YACMUYHO, NPU PA3bICHE-
HUU Mamepuana 0OnycKaromces cepbesnvle OUUOKU.
- 20-30 6anaoB - cmyodeum umeem odwee npedcmasiexue 0 meme, HO He
yMeem 02udecKu 000CHOB8AMb C80U MbICTU.
- 10 6anJ10B - cmyodenm umeem nuUUb YACMUYHOE NpeoCcmasieHue o meme.
- 0 0as10B — Hem omeema.
DTH KPUTEPHUH HOCAT B OCHOBHOM OPHUEHTHPOBOYHBIN XapakTep. Eciu B Ou-
JIeTe UMEIOTCA 3a/1a4d, OHU MOTYT OBITh 00JIe€ YETKUMH.
IIkana nuana3oHa JJiA MepeBoJa PeMTHHIOBOro 0asmia B «S5»-0ajJbHYI0
cucTemy:
«0 — 50» 0amIoB — HEYIOBIETBOPUTEIILHO
«51 — 65» 6aI0B — YIOBIETBOPUTEIHHO
«66 - 85» O6aI0B — XOPOIIIO
«86 - 100» 6amioB — OTIIMYHO
«51 u BbITIIe» 6ATIIOB — 3a4eT

IIpumepnas ouenka nmo 100 6abHOM HIKajIe GopM TEKylIero ¥ MPpoOMesKyTO4HO-
r0 KOHTPOJISI
OO0t pe3ynbTaT BHIBOJUTCS KaK MHTETpabHas OIIEHKA, CKJIQJIbIBAIOIIAs U3
TEKYIIET0 KOHTPOJIA - S0% 1 mMpoMekyTOdHOTO KOHTpOJIs - 50%.
Jlekumuu - Tekyujuit Konmpo1bBKIIOYAECT:

" [IOCEUICHUE 3aHATUI __10__ 6aa.
" AKTUBHOE y4aCTHE Ha JIEKIUAX 15 oaa.
"  YCTHBIW ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 oau.
" u ap. (moKIaabl, pedepaTs) 15 oan.

Ilpakmuxa (p/3) - TeKyuwyuiit KOHmMpPOb BKIIOYAET:

(ot 51 u BBIIIE - 3a4eT)
" [IOCEUICHUE 3aHATUI 10 oan.
" AKTUBHOE y4aCTHE Ha ITPAKTUYECKUX 3aHATHAX 15  Oau
" BBINOJHEHHUE JOMAIIHUX padboT _15__ odan.
" BBINOJHEHUE CAMOCTOSTENIBHBIX Pa0dOT 20 o0aua.
" BBINOJHEHHUE KOHTPOJBHBIX paboT 40 oban.

Du3NYeCKUl NPAKTUKYM - TeKyujuit KoHmpoJib BKIOYACT:
(ot 51 u BBIIIE - 3a4er)
" IOCEICHUE 3aHATUN U HAIUYME KOHCIIEKTa 15 o6aa.
" [I0Jy4YEHHE JIONYCKa K BBIMOJHEHUIO PAOOTHI 20  oaJ.
" BBINOJHEHUE PAOOTHI U OTYETA K HE 25 0an.
" 3amuTa JJ1abopaTopHOM PabOThHI _40_ o6aa.
IIpoMeXKyTOUHBIM KOHTPOJIb IO AUCLUILINHE BKIIOYAECT:
= YCTHBIN ompoc - 60 6aoB,
. NUChbMEHHAsi KOHTpPOJbHAas padota - 30 6ayios,
. TecTupoBanue - 10 6amos.
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8. IlepeyeHb OCHOBHOI U JIOMOJTHUTEILHON YUueOHOI JIUTEPATyPbl, HEOOXOTU-
MOl 1151 OCBOCHH S JUCHMUILIUHBI.

a). OcHOBHas JUTEpaTypa

1. Jlanac6epr I'.C. Onrtuka : yue6.nmocodue s By3os/ I'.C. Jlanacbepr-

6-¢ n31.,- M.: ®usmarinut,2003.- -848 c.

2. A.H.Martsees. Ontuka. M.; Beicimag mikoia, 1985.

3. A.B.CuByxun. O6mmii kypc ¢pusuku. T.4. Ontuka. M.; @uzmatiur, 2006.

4. byrukos E.W. OnTuka: YyeOnoe nocodue. 3-e uza., gom. — CII16.: Uzn. «Jlauby.
2012. C. 255-290.

5. C.A.Axmanos, C.}O.Hukntua. ®usnueckas ontuka. M3g.Moc.Yaus., 2003.

6. A.I'. YUeproB. 3agaunuk mo ¢usuke : yueod. mocodbue s ctya. By3oB/A.l. Yep-

ToB, B. 1. BopoObeB - 4-¢ n3n.-M.: Beicmr. mkoima, 2009.

7. N.E.UponoB. 3amauu no ob1ieit puszuke. M.- Cankr-IletepOypr. 13xa. Jlabopa-

topus bazoBbix 3nanuii,2001. 432c.

8. B.C.Bonbkenmreitn. COOpHUK 3a71a4 10 00meMy Kypcy ¢usuku. CaHKT-

[TerepOypr. U3n. «Kuuxubiil mup».2007r.

9. T.N.Tpodpumosa, A.B.Dupcos. Kypc pusuku u 3agaun. M. U3narensckuit

ueHTp «Axkagemusi».2011.

0). JlomoJIHUTEeIbHASL JIUTEpaTypa:

1. CasenneB U.B. Kypc o6mieit pusuku. B 5-u 11. Tom 4. Bonnsl. Ontuka. U3n.

"Jlanw", 2011. 256 ctp. http://e.lanbook.com/view/book/707/

2. Kaniureeckuit H.M. BonHoBas ontuka.5-e uzz. crepeorun. M3a. "Jlans", 2008.

- 480 cTp.

http://e.lanbook.com/view/book/173/

3. ®pum C.3. Tumopena A.B. Kypc obmieit pusuku. B 3-x TT. T.3. Onruka.

AtomHuas ¢usuka. Uza. "Jlans" 2008. - 656 cTp.

http://e.lanbook.com/view/book/419/

B) NporpaMmmHoe odoecnevyenue 1 MHTEepHeT-pecypcebI:

1.®enepanbHblii mopran «Poccuiickoe oopazosanue» http://www.edu.ru/
2.®enepanvHoe xpanmwnuine «Exnnas xomieknus nudpoBeIx 00pa3oBaTelb-
HBIX pecypcoB» http://school-collection.edu.ru/
3.TeopeTnueckue cBeACHUS MO (PU3MKE U MOAPOOHBIE PEIICHUs AEMOHCTPALIU-
OHHBIX BapHAHTOB TECTOBBIX 3a/IaHUH, MPEICTABICHHBIX Ha caiite Pocakkpena-
reHTcTBa (Www.fepo.ru).
4.Ousuka [InekTpoHHsI pecypc]: ped. kypa. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. uH-T Hayd. u TexH. uadopm. - M.: [M3a-so BUHUTU], 2008. - 1 snek-
TpoH. onT. auck (CD-ROM). - 25698-00.
5.Poccwuiickuii moptan «OTKpeITOro oopasoBanus» http://www.openet.edu.ru
6.CaiitT oOpa3oBaTenbHbIX pecypcoB JlarrocynuBepceureta http://edu.icc.dgu.ru
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7.MapopManiioHHbIe pecypchl HaydHOW OumOmmoTekn JlarrocyHMBepcHUTETa
http://elib.dgu.ru (moctyn yepes riardopmy HaydHo# 31eKTpOHHON OHMOIMOTEKH
elibrary.ru).
8. denepallbHbIHI HEHTP 00pa3oBaTEeNHLHOTO 3aKOHO/IATEIhCTBA.
http://www.lexed.ru

9.OneKTpOHHBIE pecypchl Y HUBEPCUTETCKOW HHPOPMAITMOHHOW crcTeMbl Poccnn
(YUC Poccun) www.uisrussia.ru

10. YIC Exgunoe okno http://window.edu.ru

9. Ilepevyensb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «UH-
TEPHET», HEOOXOAMMBIX IJIS OCBOCHHS U CIUIJINHBI.

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

2. Jlunensuonnsiid 1oropop Ne 2693/170t1 02.10.2017r. 06 okazaHuU yCIyT MO
npenocrasiaeHuto gocryna. JJocrymn otkpsit ¢ ¢ 02.10.2017 r. o 02.10.2018 o
noAnucke( 10CcTyn OyIeT MPOIJICH)

3. DIeKTpOoHHO-OMOIMOTEeYHasl cucTeMa « Y HUBEpCUTETCKas OMOIMoTeKa OH-
naite» www.biblioclub.ru noroop Ne 55 02/16 ot 30.03.2016 . 06 oxazanuu
UH(GOPMAILIMOHHBIX YCIYT.(AOCTYI MpoyieH 10 ceHTs0ps 2019 rona).

4. JlocTym K 3JeKTpOHHOM 6ubnuoTeke Ha http://elibrary.ru ocHOBaHUY JIULIEH3U-
onHoro cornamenust Mexay @I'bOY BIIO AT'Y u «O0O0» «Hayunas Onek-
TpoHHas Oubnroreka» ot 15.10.2003. (Pa3 B 5 1eT 0OHOBIISIETCS IMIIEH3UOHHOE
COTJIALIEHUE)

5. HanumonaneHast a5ekTpoHHast oudnunoreka https://u36.pd/. Jlorosop
Nel01/HOB/101/H3B/1597 ot 1.08.2017r. loroBop AeiicTByeT B TeueHue 1 ro-
Jla ¢ MOMEHTA €0 MOMMCaHUSI.

6. Denepanbublii moptan «Poccuiickoe obpazoBanue» http://www.edu.ru/ (emuHoe
OKHO JI0CTYIIa K 00pa3oBaTeIbHBIM pecypcam).

7. 6. ®enepanpHoe xpanwuiie «Exnnas komnekuus nudpoBsIx 0Opa3oBaTesb-
HBIX pecypcoB» http://school-collection.edu.ru/

8. Poccuiickuit mopran «OTkpbeITOro oopazoBanus» http://www.openet.edu.ru

9. Caiit oOpa3oBartesbHbIX pecypcoB [larrocynusepcureta. http://edu.icc.dgu.ru

10. UudopmarmonHsie pecypchl HaydyHOM Oubnroreku JlarrocynuBepcurera
http://elib.dgu.ru (moctyn uepes mnarhopmy HayuHol snekTpoHHON O1OIHOTE-
ku elibrary.ru).

11. denepanpHbIil EHTP 00pa30BaTEIBHOIO 3aKOHO1ATEIbCTBA
http://www.lexed.ru

12. http://www.phys.msu.ru/rus/library/resources-online/ - snexTpoHHbIe yueOHbIC
nocoowus, U3IaHHbIe MpernoaaBaTeaMu pusndeckoro ¢akynprera MI'Y.

13.http://www.phys.spbu.ru/library/ - snekrponHbIe ydeOHBIE TOCOOWS, U3JaHHBIC
npenoaaBarensiMu ¢puzndeckoro gakynprera Cankt-IleTepOyprekoro rocyHu-
BEPCHUTETA.

10. MeToauyeckue yKkazaHusi JJ1s1 00y4arOIIMXCs 10 0CBOEHHUIO TN CIU-
IIMHBI.
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CamocTosTenbHast paboTa CTYACHTOB Peau3yeTcs B BUJIE:

® [OJTOTOBKHM K KOHTPOJBHBIM padoTam;

® [OJrOTOBKH K CEMUHAPCKUM (MIPAKTUYECKUM ) 3aHATHUSIM;

odopmIleHHs J1abOpaTOPHO-TIPAKTUUECKUX paboT (3amoiaHeHue TalOJull, pe-

IIEHUE 3a]a4, HallUCAHUE BBIBOJIOB);

BBITIOJIHCHUS WHIMBUIYATBHBIX 33JJaHUN TI0 OCHOBHBIM Te€MaM JIUCIUILIAHEI;

HanucaHue pedepaToB 1o mpodieMam auciuIuInHb "dusrka atoma'.

00s13aTeIbHOE MOCEHICHUE JIEKIIUN BEAYIIEro MpenoaaBaTes;

JIEKLIIMA — OCHOBHOE METOJINYECKOE PYKOBOJICTBO IPU U3YYEHUU JTUCLUTLIU-

HBI, HarOoJIee ONTUMAJILHBIM 00pa30M CTPYKTYPUPOBAHHOE U CKOPPEKTUPO-

BaHHOE Ha COBPEMEHHBIN MaTepua;

® B JICKUUU TITyOOKO M MOAPOOHO, apryMEHTUPOBAHO M METO0JOTUYECKU
CTPOT0 PacCCMaTPUBAIOTCS IJIaBHbIE MPOOJIEMBI TEMBI,

® B JICKIIMH JAIOTCSI HEOOXOIMMBIE pa3HbIe MOJXOAbI K HCCIEAYEeMBbIM IpO-
Onemam;

® T[OATOTOBKY M aKTUBHYIO pabOTy Ha TaOOPATOPHBIX 3aHIATHIX;

® [I0JIFOTOBKA K JIAOOPATOPHBIM 3aHATUSAM BKIIOUAET MPOPAOOTKY MaTEpPHAIIOB
JIEKITUH, PEKOMEHI0BaHHOW yueOHOH JIuTepaTyphl

11. Ilepevyenb MH(POPMANUOHHBIX TEXHOJOTHA, MCIIOJIb3yEeMbIX IIPHU OCY-
HIECTBJICHUM 00Pa30BaTeIbLHOI0 MPOLECCca MO AMCIHHUILINHE, BKJIKYAas nepe-
YeHb MPOrPaAMMHOI0 o0ecneYeHns] U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

1. MexnyHapoaHas 6a3a maHHbIX Scopus http://www.scopus.com/home.url

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

3. Pecypcet Poccwuiickoit anekTpoHHON OuOimoTekn www.elibrary.ru, BKIrO4as
Hay4HbIE 0030pbI )KypHaia Ycrnexu pusnueckux Hayk Www.ufn.ru

4. PernonanbHbli pecypcHbiii LleHTp 0Opa3oBarenbHbIx pecypcos http://rrc.dgu.ru/
5. DaexTponHble pecypebl M3natenscrBa «Jlanb» http://e.lanbook.com/

12. Onucanue MaTepuajbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM [JIsI OCYy-
1IeCTBJIEHUs] 00Pa30BaTeJbLHOIO Mpolecca Mo JMCUUILINHE.

e 3akperyieHHe TEOPETUUECKOTO MaTephaia U MPUOOPETEHUE MPAKTUYECKUX
HABBIKOB HCIIOJL30BAHMSI almapatypsl sl TPOBEPKH (HU3HUECKUX 3aKOHOB
obecnieunBaeTcs JabopaTopusiMu (PU3MUECKOTO MPaKTUKyMa — 2 J1al.

e [Ipu mpoBeaeHUM 3aHATHUNA HUCTHOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACChI, OCHA-
LUICHHBIE COBPEMEHHON KOMITBFOTEPHOU TEXHUKOM.

e [Ipy M3JIOKEHUN TEOPETHUYECKOTO MaTepuaja HCHOJIb3YETCs JIEKIMOHHBIN
3aJl, OCHAIIEHHBIN MYJIbTUMEINA TMPOSKIIMOHHBIM 000pYIOBaHUEM M UHTEP-
AKTHUBHOM JOCKOM.
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