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AHHOTauMs padoveil NPOrpaMMbl JUCHUILTHHBI

HuctunnnHa «OnTuka» BXOAUT B 00s3aTENIbHYI0 4acTh 00pa3oBaTeNbHOM Mpo-
rpamMMbl OakanaBpuara no HampasieHutro 11.03.04 -DiekTpoHuKa U HaHODJIEK-
TPOHMKA

JucuumirHa peanu3yeTcs Ha puznueckoM (akynbpTeTe Kadeapoi ooel Gu3nku.
KPATKAS AHHOTALIMS: B paMKaX AUCHUIIIMHBI «O01mas <1)I/I3I/IKa (paBILGJI «Onrn-
Ka») CHCTEMAaTUYECKH W3JIararoTCs OOIHe MOHSATHS ONTHKU. [[enb npenoodasanus
oucyuniunvl «ONTHKAY» 3aKITIOYACTCS B M3YYCHUH KOMIUIEKCA CYIIECTBYFOIIMX
MIPEICTABICHUNA B 00JIACTH ONTHKH, OCHOBAHHBIX Ha COBPEMEHHBIX HAYYHBIX JIaH-
HBIX ¥ B TIPENICTaBICHUN (PU3HUECKOU TEOPUHU ONTUYCCKUX SIBIICHUNA Kak 00001Ie-
HUE HAOJIFOICHHH, MPAKTHYECKOTO OIBITa M SKCIIEPUMEHTA.

JucnuninHa HaielieHa Ha (pOPMUPOBAHUE CIICTYIONINX KOMIETCHIINI BBITYCKHH-
Ka:
oowenpogeccuonanvuvix: OIIK-1; OIIK-2

Hpenoz[aBaHHe AUCHOUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATUM: JICKIIUHU, IIPAKTHYCCKNUC 3aHATHAA, Jla60paT0pHBIC 3aHATHA, Ca-
MOCTOATCJIbHAasA pa60Ta.

Pabouast mporpamma JIHCHMIUIMHBI MPEAyCMAaTPUBAET IMPOBEACHHUE CIEAYIOIIHNX
BUJIOB KOHTPOJI YCIIEBAEMOCTH B (hOpME: KOHTPOJIbHAsA padoTa, KOJJIOKBUYM U
p.) ¥ IPOMEKYTOUYHBII KOHTPOJIb B (JOpME 3a4eTa, IK3aMEHa.

OO0beM IUCHUILIMHBI 43a4eTHBIX SIMHHUI], B TOM YHCJIC B aKaJeMHUYECKHUX Yacax 1o
BHJIaM Y4eOHBIX 3aHATHIA.

Ce- YyeOHbIC 3aHITHUS dopma npo-
Me- B TOM YHCJIE MEXKYTOUY-01
CTp KonTtaktHas paborta obyuaromnuxcs ¢ nmpeno- | CPC, aTTeCTaluu
JlaBaTesieM B tom | (3auer, mud-
U3 HUX quce bepenIu-
o o |Jlex | Jlabpa- | Ilpatu- | KCP | Kon- JK3a- | POBAHHBINA 3a-
8 5 MU | TOPHBIE | YECKUE CyJib- MEH 4eT, DK3aMEH
A A 3aHATHUS | 3aHIATHUS Talu-
U
4 | 144 | 58 | 28 30 86 | 3auer,’K3aMeH

1. Ilean ocBoeHUS JUCHUIIMHBI:

OcHoOBHasi yeanb Kypca — MOAYEPKHYTh 3HAUUMOCTH JUCIUILIIMHBI «Du3u-
Ka», Kak (yHJaMeHTa BCEX HAYK €CTECTBEHHOHAy4YHOTO IMKJIAa M OOECreyuTb
yIIIyOJIeHHOE U3ydeHHUE €€ 0a30BbIX paszzaenoB. OnTuka, Kak pasaen Kypca «Dusu-
Ka» JaeT CTyJACHTaM IOCJIEAOBATEIbHYI0 CUCTEMY ONTUYECKUX 3HAHHM, HEOO0XO-
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JTUMBIX 1711 JOPMUPOBAHUS B CO3HAHWUN (PU3NUYECKON KAPTHHBI OKPYKAIOIIETO MHU-
pa, npuMeHeHus (PU3NYECKUX TOHSATUN U 3aKOHOB K PEIICHUI0 KOHKPETHBIX (hH3H-
YeCKHUX 3aJ1a4.

Teopus ¢pu3HMUYECKON ONTHUKH BBIPAKAET CBSI3b MEXKAY ONTHUYCCKUMU SIBIIC-
HUSIMU U BEJIMYMHAMU B CTPOTOM MaTtemaTudeckor gopme. ONTHKa, KaK U OCTajIb-
HBIE pa3Jiebl Kypca o01el Gu3nKu, UMeeT JBa acreKTa;

* KypC SABJISICTCS SKCIEPUMEHTAIBHBIM, TOATOMY JOKEH 03HAKOMUTH CTYJICHTA C
OCHOBHBIMHU METOJaMU HAOJIOICHUS, IKCICPUMEHTUPOBaHUS U u3MepeHus. OH
JOJDKEH COTIPOBOXAATHCS HEOOXOAMMBIMHA (PU3MUECKUMH JEMOHCTPAIIASIMH | Jia-
OopaTOpHBIMHU 3aJad4aMH 0 (HU3UIECKOMY TPAKTUKYMY C HCIOJIb30BAaHUEM CO-
BPEMEHHBIX MOIIHBIX MOHOXPOMATUYECKUX UCTOUHUKOB CBETA - JIA3€POB;

* KypC JOJDKEH COJEPKUT CTPOrMil MaTeMaTUYECKH anmnapar, KOTOpblil 00yciaB-
JIMBAET B3aUMOCBSI3b HE TOJBKO MEXIY Pa3IMUYHBIMUA ONTUYECKUMU SIBJICHUSMU, HO
U C IPYTUMH paszaeiaamMu oo1ieit Gu3uku U, 0COOEHHO ¢ dIeKTpoMarueTu3aMoM. [1o-
ATOMY KYpPC JOJDKEH OBITh H3JI0KEH Ha COOTBETCTBYIOIIEM MaTEMaTHYECKOM
YPOBHE M COIIPOBOXKIATHCS CEMUHAPCKUMHU 3aHATUSIMU.

JI1s1 OCTIOKEHUS TaHHOM 11e7Id OBLIY ITOCTABJICHEI 3a1a4H.

- 03HAKOMJICHHE C OCHOBHBIMHU HAMpPABJICHUSIMH Pa3BUTHS (DU3NUSCKON HAYKU
B 00JIaCTH ONTHUKH, KBAHTOBOM U SIICPHOU (PUBHKU;

- OBJIQJICHUE MOHATHHHBIM anmapaToM (SKCIEPUMEHTAIBHBIMH (paKkTamu, 1o-
HATUSIMU, 3aKOHAMU, TEOPUSIMH, METOIaMU (PU3UYECKON HAYKH);

- pa3BUTHE MBIIUICHUS U (OPMUPOBAHNE YMEHUN CaMOCTOSITEIBHO MPUOOpe-
TaTh U NPUMEHSTh 3HAHUSI, HAOII0IaTh U OOBICHATH (PU3UUYECKUE SIBJICHUS B 00Ja-
CTH OIITHUKH,

- (hopMUpOBaHKE MTO3HABATEIBLHOIO HHTEpPECA K (PUBHKE U TEXHUKE, PA3BUTHE
TBOPUYECKUX CIIOCOOHOCTEN;

- pacKphITHE B3aUMOCBSI3HU (DM3UKH U TEXHUKH, IT0KA3 €€ MPUMEHEHHUS B TIPO-
M3BOJICTBE M UEIIOBEUECKOM NEATEIIbHOCTH, OOBsICHEHHE (PU3UUECKUX MPOIIECCOB,
MPOTEKAIOIIUX B IPUPOJIE;

- IPUBUTHE YMEHHUS CaMOCTOSITEIILHO ITOIOIHSATh CBOM 3HAHUS B 00JIaCTH OTI-
TUKH U , ODUCHTHPOBATHCS B HAYYHO—MH()OPMAIITMOHHOM TIOTOKE.

- OBJIQJICHHUE TTOHATHHHBIM arnmapaToM (SKCIEPUMEHTAIBHBIMH (paKTamu, 1O-
HATHSAMU, 3aKOHAMH, TCOPUSIMH, METO1aMU (DU3UUECKON HAYKH);

- pa3BUTHE MBIIUICHUS U (OPMUPOBAHUE YMEHUN CaMOCTOSITEIHHO MPUOOpe-
TaTh U NPUMEHSTh 3HAHUS, HAOII0/IaTh U OOBICHATH (PU3NUECKUE SABJICHUS B 00J1a-
CTH OITHUKH, KBAHTOBOU U sIIEPHOMN (PU3HKHU;

- (hopMUpOBaHKE TTO3HABATEIBLHOIO HHTEpPECA K (PUBHKE U TEXHUKE, Pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTENH;

* CHCTEMAaTHU3UPOBATH U YTIyOUTh MOHUMaHUE HYHIAMEHTAIBHBIX 3aKOHOB (DU3H-
KM, OTPA3UTh JOCTHKEHUSI HayKu 20-TO BEKa;

* 03HAKOMUTH CTYJI€HTa C OCHOBHBIMU ONTUYECKUMHU SIBICHUSIMU, METOJAMHU UX
HAOJIOICHUS ¥ DKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHUS, TIOKA3aTh MPAKTHYECKYIO
3HAYMMOCTh dTHX HCCJICIOBAHUIA;



* COOOITUTH OCHOBHBIE MPUHIIUAIIBI ¥ 3aKOHBI BOJTHOBOW ONTHKU M KBAHTOBOW TEO-
puH, MOKa3aTh, YTO JIEKTPOMArHUTHOE MOJIE U YaCTULIbI BEIIECTBA B OAHUX (HU3H-
YECKHX CUTyalUsX MPOSIBISIOT BOJIHOBBIEC, @ B IPYTHX - KOPIYCKYJISIPHBIE CBOW-
CTBa (KOPITYCKYJISIPHO-BOJHOBOM JTyaJiu3M);

* (popMupOBaTh HABBIKK IKCIEPUMEHTAIBHON paOOThl, HAYYUTh MPABUIBHO BbIpa-
3UTh U UHTEPIIPETUPOBATH (PU3NUECKUE UIeH, CHOPMYIUPOBATH U KOJIMYECTBEHHO
pelaTh BO3HUKAIOIINE 3aa4H;

* B pe3yJIbTaTe OCBOCHUS JUCHUIUTMHBI « ONTHKA» CTYACHT JAOJKEH U3YYUTh Pu-
3MYECKHE SBJICHUS U 3aKOHBI (PU3UKH, TPAHUIIBI KX TPUMEHUMOCTH SIBJICHUS, TIPH-
MEHEHHUE 3aKOHOB B BAXKHEHIITUX MPAKTUYECKUX MPUIIOKEHUSIX;

* IO3HAKOMUTCSI C OCHOBHBIMHU (DM3MUCCKUMU BEJTUYMHAMH, 3HATH UX OIpeIesie-
HUS , CMBICIT , CHOCOOBI U €ITUHUILIBI UX U3MEPEHUS;

* IpeACTaBIAThH ceOe hyHIaMeHTalIbHbIE (PU3NUECKUE OMBITHI U UX POJIb B Pa3BU-
TUW HAYKW; 3HATh HA3HAYCHUS W TMPUHIUIBI TeUCTBUS (PU3HUECKUX TPUOOPOB.
*umems npedcmagnenue o BKIaJe BEIUKUX YUYEHBIX B (POPMUPOBAHNUE COBPEMEH-
HOM €CTECTBEHHOHAYYHOW KapTUHBI MUpa

« JI71s1 ycBOeHHS Kypca ONTUKA HEOOXOAMMBI 3HaHUS Kypca ¢pusuku 3a 8 u 11 kiac-
ChI 00111€00pa30BaTEIBHOMN IITKOJIBI, Pa3/ICJIOB AIEKTPUUECTBA U MarHeTU3Ma U Teo-
pUU OTHOCUTEIBLHOCTH Kypca oO1iel (PM3UKH BYy30BCKOM MPOTPaMMBI.

2.Mecro mucnuminnbl B cTpykrype OIIOII 6akanaspuara

JucuunnnHa «OnTuka» BXOAUT B 0a30BYI0 4acTh 00pa3oBaTENbHOW MPOrPAMMBI
10 HampasyeHUIo o HanpaBaeHuo 11.03.04 «DneKTpoHHKa U aHOAIEKTPOHUKA
(OakasaBpuar).

Jna uzyuenua oucyuniaunvl «Onmuka» cmyoenm 00J13iceH 3HaAmb. OCHOB-
HbIE TIOHSITUS U METOJIbl MaTEMaTHYECKOro aHajin3a, JUHEHHOW anreOphl, auc-
KpETHOU MaTeMaTuku; nuddepeHraibHoe U UHTETPaIbHOE UCUUCIIEHUS, TapMO-
HUYECKUN aHanmu3; nud@epeHnnanbHble YPaBHEHUS; YUCIEHHBIE METOJbI; (PyHK-
[IUM KOMITJIEKCHOTO TIEPEMEHHOTO0; 3JIEMEHThl (hYHKIIMOHAIBHOTO aHAllh3a; BEPO-
ATHOCTh M CTATUCTHUKY; CIy4YalHbIC IMPOLECCHI; CTATHCTUYECKOE OLEHHUBAHUE U
MPOBEPKY THUIIOTE3; CTATUCTHYECKUE METOABl O00pabOTKU HSKCHEPUMEHTATBHBIX
JIAHHBIX; MaTEMaTUUECKHUEe METOIbI B (PU3HKE; pa3/ieinl Kypca oOmel hUu3uKu: Me-
XaHWKa, AJIEKTPUYECTBO M MarHETU3M, BOJIHOBas onTuka. [lonarue nndopmaiuy;
MPOTrpaMMHBIE CPEJCTBA OpTaHM3aIMU WH()OPMAIMOHHBIX MPOIIECCOB; MOJIETHU
pelieHrs (PyHKIMOHAIBHBIX U BBIYMCIUTEIBHBIX 3aja4; SI3bIKM MPOTrpaMMUpPOBa-
HUS; 0a3bl JaHHBIX; JOKAJIbHbIE U TJIOOAIbHbIE ceTH DBM; MeTObl 3alIUThl UH-
dbopmanuu.

Onucanue JOrMYeCKOH M COJep:KaTeIbHO-MeTOAUYeCKO B3aMMOCBSI3H C
apyrumu yactsamu OITOII (aucuumiiuaaMu, MOAYJISAMHU, IPAKTUKAME)

ABNSASICH CaMOCTOSITENIPHON Y4EOHOW TUCHMIUIMHOM, KypC ONTHKHU, HE OTO-
pBaH OT APYrux AuciuIInH. Hao6opoT, CyIecTByeT MeKIUCITUTIIINHAPHAS CBSI3b.
Hampumep, ucropusi Gpusnku, Kak HaAyKH, 1aeT MHOTO MPEKPACHBIX MTPUMEPOB Ta-
KOI'0 poJa.




OrpaHnyeHHBIN JUMHUT BPEMEHU TIO3BOJIICT BBIMOJHUTH HACTOSIIYIO TPO-
rpaMMy IO U3Y4YeHUIO Kypca «OnTuka» JUllb IPU YCIOBUU UCIIOJIB30BAHUS Pa3-
HOOOpPa3HbIX METOAMYECKUX (POPM MO/1auu MaTepHalia CIyIaTesIM.

OpnHoit u3 Takux GOpM SBISIIOTCS CORPOBOIHCOAeMble OEMOHCMPAUUAMU
HAMYPHBIX U KOMNbIOMEPHBIX IKCNEPUMEHN08 NPAKMUYECKUEe 3AHAMUA, HA KO-
TOpbIE CJEAYET BHIHOCUTh HEKOTOpbIE MPOOJIEMHBIE 3a7a4l U BOMIPOCHI, HE TpaTs
BPEMEHU Ha PEIlICHUE PSAJOBBIX TPEHUPOBOUHBIX 3a/1a4.

B pamkax s1abopamopnozo npakxmukyma UCTONB3YETCSl YMEHHUE CTYACHTOB
MPOU3BOJAUTH PACUEThl C MOMOIIBIO CPEJICTB BBIUMCIUTEILHON TEXHUKH. JTO TMO3-
BOJISIET CYIIECTBEHHO MPUOJIU3UTHh YPOBEHb CTATUCTHUECKON KyJIbTYpbl 00paboTKu
pPE3yNIBTaTOB U3MEPEHUH B MPAKTHKyME K COBPEMEHHBIM CTaHAapTaM, IPUHSTHIM B
HayKe W TIPOW3BOJICTBEHHON JEITEIHHOCTH. Ha 3TUX 3aHATUSX CTYIEHTH yke Ha |
Kypce mproOpeTaroT ombIT o0meHuss ¢ 9BM U HCMONb30BaHUS CTaTUCTHUECKUX
METOJI0OB 00pabOTKH pe3ysbTaTOB HAOIIOACHUN, YTO COBEPIIEHHO HEOOXOAUMO
JUTsl pabOTHI B CIIEHUATIBHBIX YU€OHBIX U MTPOU3BOJICTBEHHBIX Ja00OPaTOPHUSIX.

Ha camocmoamenvnyro padomy cTyneHTOB BBIHOCSTCS INepepaboTKa Mare-
pUajoB JIEKIIMA W CEMUHApPCKUX 3aHATHM, TMOJArOTOBKa K JabopaTopHO-
MPAKTUYECKUM 3aHATHSIM M 00pabOTKa MX PE3yJIbTaTOB U COCTABIIEHUE OTYETOB,
pelieHue 3aja4 u3 npejjaraemMoro kaheapou crucka.

B kauectBe caMmocTOATENHHON PabOThI MOXKET OBITh PEKOMEH/I0BAHbBI HAIKCA-
HUE OJTHOTO- JIBYX (3a cemecTp) pedeparoB Mo TemMaM OJIM3KUM K poay Oymyuien
NEATETLHOCTH CTYACHTOB M CBSI3aHHBIM C NPUMEHEHUEM (U3MYECKUX MPUOOPOB
WU OOIIHUX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvt « Onmukay s615emcs Kak npeouwecmeyowee 0jisi 00-
WenpoghecCcuoOHanbHbIX OUCYUNTIUH U PelueHUsl NPOGDHeCCUOHANTbHBIX 3a0ay.
3.Komnerenuuu odyuyarwuierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHS U C-
HMILTHHBI (MepeYeHb IVIAHUPYEMbIX Pe3yJabTATOB 00y4eHHsl) .

Ko u naumenoBa- Kon u HanmeHoBanue | Pe3ynbraThl 0OyueHwUs [poremypsi
HUe obmienpodeccu- | MHIUKATOpa J0CTH- OCBOCHHS
OHAJILHOM KOMIIe- JKeHUs odrienpodec-
TEHIIUHA CHUOHAJILHOU KOMIIE-
TEHIIMH BBIMTYCKHUKA
OIIK-1 OIIK-2.1. Ilnanupyetr | 3HaeT: - METOMBI TUIAHUPOBA- | Y CTHBIN U
CIIOCOGHOCTBIO OKCIIEPUMEHTANIb HbIC | HUS OKCIICPUMEHT JIJIs peliie- MMUCbMEHHBIH
NPEICTABISTH HCCIIEIOBAHMS ISt HHUS TTOCTaBJICHHON 3aa4l OIpocC, KOH-
pCIIICHHS TOCTABJICH- | YMeeT: - pacCMaTpuBaTh BO3- | TPOJIbHBIE pado-
aNICKBaTHYIO CO- HOM 3a7a4u MOYKHBIE BAPHAHTHI PEIICHUS | ThI, TECTHI,
BPCMCHHOMY 3a[1a4M, OLICHUBAs UX JOCTO-

YPOBHIO 3HAHHUM
HAaY4YHYIO KapTH-
HY MHpPA Ha OCHO-
BE 3HAHUS OCHOB-
HBIX MMOJ0XKCHHUH,
3aKOHOB U METO-
JIOB €CTECTBEH-

NHCTBA U HEIOCTATKHN
Baaneer: - HaBbIKamu ¢op-
MYJIHpPOBAaTh B paMKax I10-
CTaBJICHHOU I1eJTH COBOKYTI-
HOCTH B3aMMOCBA3aHHBIX 3a-
a4, 00eceYnBaroIINX €€ 10-
CTUXXCHUC.

OIIK-1.2. Ucnons3yer
M10JIOXKEHHU S, 3aKOHBI U

3HaeT: - OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCIH-
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HBIX HAYK U Ma-
TCMAaTHUKU

OIIK-2 Cnocoben
CaMOCTOATEIN BHO
MMPOBOAUTD OKCIIC-
pPHMEHTA JIbHBIE UC-
CJICAOBaHUA U UC-
H0JIb30BaTh OCHOB-
HBIE TIPUEMBI 00pa-
OOTKH U NIpeCTaB-
JICHU 4 MMOJTYYCHHBIX
JTAHHBIX.

METO/Ibl €CTECTBEH- IJTUH B TPOeCCHOHATbHON YcTHBIN 1
HBIX HAyK U MaTeMa- | JIeATeIbHOCTH MUCHhMEHHBIN
TUKHU JUISL peIICHUs YmMeer: - npuMeHATh pusnyue- | Onpoc, KOH-
MOCTaBJICHHOM MHXKE- | CKHUE 3aKOHBI U MaTeMaTHue- TPOJBHBIC Pabo-
HEpHOH 3aj1auu . CKH€ METOJIbI [Tl pEIICHUS ThI, TECTHI,

3a/1ay TEOPETUYECKOTO U MpH-

KJIQJHOT'O XapakTepa

Biajgeer: - HaBEIKaMH Haxo-

JUTh U KPUTUYECKU aHAIIU3U-

poBath uH(popMaIHo, He00-

XOJIUMYIO JUIsl pEIIeHHUS T10-

CTaBJICHHOM 3a/1a4U.
OIIK-2.1. IInanupyer | 3Haer: - METO/IbI IJITAHUPOBA- | Y CTHBIN U
AKCIIEPUMEHTATIbHBIC | HHSI SKCIIEPUMEHT ISl pelie- | MUChbMEHHBIN
UCCJICTOBAHUS JIJIs HUS IOCTaBJICHHOM 3aa4uu OIpoc, KOH-
pEIICHUS TIOCTABJICH- | YMeeT: - pacCMaTpuBaTh BO3- | TPOJIbHBIE pado-
HOM 3a1aun MO>KHBIE BAPUAHTHI PEIICHUSI | ThI, TECTHI,

3a/1auu, OLICHUBAs UX JIOCTO-

WHCTBA U HEJIOCTATKH

Baaneer: - HaBbIKamu ¢op-

MYJIUPOBATh B paMKax Io-

CTaBJICHHOM LIEJIM COBOKYII-

HOCTb B3aMMOCBSI3aHHBIX 3a-

a4, 00eceunBaroInx €€ 10-

CTH)KECHHE.
OIIK-2.2. CamocTosi- | 3HAeT: - OCHOBHBIC METO/IbI U
TEIbHO MPOBOAUT CpeICTBa MPOBEICHHUS dKCIe- | Y CTHBIN U
OKCIIEPUMEHTAIBLHBIC | PUMEHTAIBHBIX UCCIICIOBA- MUCHhMEHHBIN
UCCIIEI0BAHMS, HC- HUH, CUCTEMBI CTaHAApTH3A- Onpoc, KOH-
IIOJIB3YET OCHOBHBIE MU U CEPTU(PHUKALIUY - OC- TpOJIbHBIE pado-
npreMbl OOpaOOTKU U | HOBHBIE PUEMbI 00PaOOTKU U | ThI, TECTHI,

MPEJCTaBICHUS IKC-
MEPUMEHTATIBHBIX
JAHHBIX

NPECTaBICHUS IKCIICPUMEH-
TaJIbHBIX TaHHBIX

Ymeer: - BEIOMpATH CLIOCOOBI
U Cpe/ICTBa U3MEPEHHH U Mpo-
BOJIUTH SKCIIEPUMEHTAIILHBIE
UCCIIEIOBaHMS - UCIIOJIb30BaTh
OCHOBHBI€ ITpUEMbI 00pabOTKH
U TIPE/ICTaBIEHUS dKCIIEpU-
MEHTaJIbHBIX JaHHBIX
Buaaneer: - mpoBeieHUs IKC-
NePUMEHTAIBHBIX HCCIIeI0Ba-
HUH U1 peleHns MoCTaBIeH-
HBIX HH)KCHEPHBIX 3a71ad -
criocobamu 00paboTKH U
MPECTaBICHUS TIOTYISHHBIX
JTAHHBIX ¥ OLIEHKH MOTPELIHO-
CTH PE3yJbTATOB U3MEPEHUI

4. O0beM, CTPYKTYpa U coJepKaHNe JUCIHUILIUHBI.
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4.1. O0beM TUCIUIUIMHBI cOCTaBIAET 4 3aueTHBIX eauHull, 144 akageMUIecKux

JacCoOB.

4.2. CTpyKTypa IACLUIUINHBL.

Pa3znenbl 1 TeMbl AU CUUILIAH

Bunsbl yueoHoii padoThl,

DopMbI TEKYLIEr0 KOH-

g BKJIKOYasd CAMOCTOATEIb- E TPOJIA yCIIEBA€eMOCTH (l'lO
§ HYI0 pa0oTy CTY/IEHTOB H = - He/IeJsIM ceMecTpa)
5 TPYA0EMKOCTbD (B Yacax) E ~ DopMa NPOMeKYTOYHOM
o : - = _ ok E lg arrecTalnuu
83| 5 |EE| £5|55¢ ¢
3 5| £ | EE| SRS | ®EF S
Ol " |E8| B a 94°
Moayas 1.
Tema 1. Benenune. Diek- 4 2 4 VY CTHBIN ¥ TUCHMEHHBIN
TPOMAarHWTHAsI TEOPHS CBETA. OIPOC, KOHTPOJIbHBIC
Mo tynupoBaHHbIE BOJIHBI paboThl, TECTHI
Tema 2. ['eomeTpuyeckas 4 4 6 Y CTHBINM 1 MTUCbMEHHBIN
OTITHKA OIPOC, KOHTPOJIbHBIE
paboThl, TECTHI
Tema3. Cynepno3unus 4 2 4 6 VY CTHBIN U TMCbMEHHBIN
AJIEKTPOMATrHUTHBIX BOJIH. OIPOC, KOHTPOJIHHBIC
[Tonspu3zanus 3/M BOJHBIL paboThI, TECTHI
Bunel nonsipuzanuu. 3akoH
Maurroca.
Tewma 4. U3nyuenue aAumos. 4 2 2 VY CTHBIN 1 TUChMEHHBIN
OIPOC, KOHTPOJIbHBIE
paboThI, TECTHI
Tewma 5. [IpeobpazoBanue 4 2 2 VY CTHBIN 1 MTUChMEHHBIN
®Dyphe B ONTHKE OTIPOC, KOHTPOJIbHBIE
paboThI, TECTHI
Hroro 3a Mogynb 8 8 20 | YcTHBIA M THCHBMEHHBIN
OIIPOC, KOHTPOJIbHBIC
paboThI, TECTHI
Moayas 2.
Tema6.MuTepdepeHIys MOHO- 4 4 6 4 Y CTHBIN 1 MUCEMEHHBIHN
XpOMATUYICCKOI'0 U KBA3UMO- OIIpOC, KOHTPOJILHEIE
HOXpOMAaTU4CCKOIo pa6OTBI, TECThI
cBera
Tema7 [ludpakuus csera. 4 4 6 6 VY CTHBIN U MMCbMEHHBIN
Merton 301 @penens. u- OIpoC, KOHTPOJIbHBIE
¢bpakuus PpayHrogepa paboThI, TECTHI
Tema8. PacnipocTpaneHnue, 2 4 Y CTHBIN U MUCEMEHHBIN
MIPEIOMIICHUE U OTPaKEHUE OTIPOC, KOHTPOJIbHBIE
CBETa B M30TPOITHBIX Cpe- paboThI, TECTHI
nax. HopmanbsHas u aHo-
MaJIbHasl TUCTIICPCHH.
Wroro 3a moayinb 10 12 14
Moayas 3.
Tema 9. Pacnpoctpanenue 4 2 2 2 Y CTHBIN U TMCHbMEHHBIN
CBETa B aHW3OTPOITHBIX Cpe- OIPOC, KOHTPOJIbHBIC




max paboThI, TECTHI
Tema 10.Henunelinbie sBiie- 4 2 2 Y CTHBIN 1 MTUCEMEHHBIHN
HUS B ONTHKE. OIIPOC, KOHTPOJILHBIC
paboTBhI, TECTHI
Tewma 12. U3ny4enus abco- 4 4 4 4 Y CTHBIN 1 MUCbMEHHBIN
JIOTHO YEPHOTO Tela OTPOC, KOHTPOJIbHBIS
paboThI, TECTHI
Tema 13.Dotorddexr 4 2 4 4 VY CTHBIN 1 TUChMEHHBIN
OIIPOC, KOHTPOJILHBIC
paboTBhI, TECTHI
Wroro 3a Moyib 10 10 16
Bcero 3a mogynu | 28 30 50
Moayas 4.
IloaroroBka K 3K3aMeHy 36
HUroro (144 yacos) 28 30 36 50

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3aesiam).

4.3.1.ConepxaHue JICKITMOHHBIX 3aHATHH 10 JUCIUILIAHE.
Moayas 1. CTpyKTypa 3J1eKTPOMATHUTHBIX BOJIH
Tema 1. DnekTpomarHuTHasi IpUpPOJa CBETA.
XapakTepucTuka ONTHYECKOro Juama3zoHa 3/M BOJH. OCOOCHHOCTH BHUIUMOIO
nuanazoHa. Mecto onTuku B (PU3MYECKON HayKe M €€ pojb B Hay4HO - TEXHUYE-
ckoM mporpecce. Onucanue 3/M BojH. CTpyKTypa IJIOCKOM 3/M BOJIHBI U €€ Tpe/I-
cTaBieHue B komruiekcHoW (opme. Cdepudeckue BoiHbL [LIOTHOCTH MOTOKA
OPHEPTrUM W UMIyJbca 3/M BOJH. PacmpeneneHue mioTHOCTH MOTOKA SHEPTHH T10
ceyeHuto myuka. ['ayccoB mydok. IImoTHOCTh mMImysibca 3/M BOJHBL. JlaBieHue
CBETAa, €r0 OTKPBITHE, IPOSIBJICHUE U NpUiIokeHUs1. Ctosune BoiHbL. buenus. Dkc-
MEePUMEHTAIBHOE JIOKA3aTeIbCTBO 3/M MpUpobl cBeta. [lomspuzanust 3/M BOTHBL.
Buasl nonspuzanmu. 3akoH Manmoca. Unceno HE3aBUCUMBIX nojsipu3anui. BoiHa
C KPYTOBOM WJIM DJUTMNTUYECKON MOJIAPU3ALNEN KaK CYIIEPIIO3HUIIUSA BOJIH C JIMHEM-
HBIMH TOJISIPU3AlMAMU U JIMHEMHO MOJISIPU30BAHHAS BOJIHA KaK CYNEPHO3UIUA
BOJIH C KPYTOBOM MOJISIPU3ALIACH.
DneMmeHTapHas ontuka. OCHOBHBIE (POTOMETPUUECKUE MOHITUS U BeluuuHbl. Co-
OTHOUIEHUSI MEXIY dHEPreTUYECKUMHU M CBETOBBIMHU XapPAKTEPUCTUKAMU H3ITy4e-
HUSL.
Tema 2. HeMOHOXpOMAaTHYECKOE U XaOTUYECKOE U3IIyUYEHUE.
Crnextp ammumtyd U cnektp ga3 wusnydeHus. CHeKTp HWMITYJIbCOB HU3ITYYCHHUSI.
CooTHomieHUE MEXIY NPOAOJIKUTEIBHOCTHI0 UMITYyJIbCA M IIMPUHOW CIIEKTpa.
CMBICIT OTpUIIATENIBHBIX YAaCTOT MPU HUCIIOIb30BAHUU PAJIOB U UHTErpanioB Oypbe
B KOMIUIEKCHON opme. DHepreTudecKkue CIeKTphl. EcTecTBeHHas ImIMpUHA JU-
HUM U3JIyYEHHS. YIIUPEHUE CIEKTPAIbHBIX JUHUN. MOayIMpOBaHHBIE BOJIHBI U
BOJTHOBBIE makeThl. OOIMas XapaKTEpUCTHKA UX CIEKTPAJIbHOTO COCTaBa B 3aBU-
CUMOCTH OT BPEMEHHBIX CBOWCTB.
CrexTp aMIuuTy 1 ¥ criekTp (a3 uznydenus. CekTp UMITYJIbCOB usnydeHus. Co-
OTHOUIIEHUE MEXK]y MPOJO0KUTEIBHOCTHIO UMITYJILCOB M IIMPUHOM cniekTpa. Ecre-
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CTBEHHAs IIMpPUHA JUHUK n3inydeHus. Knaccnueckas monens usimyvarens. JIopeH-
nesa (popma U mMpUHA JUHUM U3dydeHus. Bpemsa uznydyenus. opma nunuu mo-
riomeHus. KBasuMoHoxpoMaTtnueckasi BOJHA. YIIMPEHUE CIEKTPAJIbHBIX JUHUMN.
OnHOpOHOE M HEOJHOPOJHOE YIIMPEHHWE. Y IApHOE yIIMpEeHHE. JlomiaepoBckoe
yimupeHnue. Xaotuueckuil cBeT. Cyneprio3uiids BOJH CO CiIy4allHBIMH (pa3zaMu.
Bpewms paszpemenusi. Bpemst korepeHtHOCTH. J[JIMHA KOrepeHTHOCTH. DIyKTyanuu
IJIOTHOCTH MOTOKA YHEPTUH XaOTUYECKOTO CBET.

Monyas 2. Uuteppepenuus u nudpaxkius cBera.

Tema 5. UaTEpdepenmus ceera.

JIByxiydyeBasi MHTEpEPEHIIUs, OCYIIECTBIIsIEMasl JCICHUEM aMILTUTY/IbI.
HuTtepdepomerp Maiikenbcona. [IpuunHbI pa3MbIBaHUS MOJIOC HHTEPHEPEHIINN.
Bungnocts unTepdepenHimonnoil kaptunbl. llpunnun @ypbe-CeKTPOCKOHH.
Tunsl uaTEpdEepOMETpOB. 3BE3AHBIN HHTEPHEPOMETP.

JIByxiydeBasi uHTepdepeHIus, OCyIIeCTBIsIeMasl JIeJIECHHEM BOJIHOBOTO (DpOHTA.
[Mpunmun Troitrenca. Cxema [Oura. Unrepdepentius npu Oeiom cBete. Bpe-
MEHHas M MPOCTPAHCTBEHHAs KOT€PEHTHOCTH. MHorosydeBass HHTEepdepeHus,
ocyliecTBiIsieMas JieJeHueM amruiutyasl. Muatepdepomerp Pabpu - Ilepo. Pas-
pemaromas  crnocoOHoCTh. MAaKTOPBI, OrpaHUYMBAIOIINE PA3PELIAIONIYIO0 CIIOCO0-
HOCTh. JlucniepcruonHas o6iacth. Ckanupytomuii uarepdepomerp Padpu - Ilepo.
HNnurtepdepenimonnsie Guiibtpel. MHaTEpdepenis B ToHkux rmiaeHkax. [lomockr
pPaBHOTO HakJIOHA W paBHOM ToimuHbl. Kombna HeroTona. Criou ¢ HyJeBOU U
BBICOKOW OTpakaTeIbHON CHOCOOHOCTSIMU. J(MAJIEKTpUYECKUE 3epKala.
Humepghepenyus ceema.

Konmponwvnasa paboma.

llucvmennoe domawinee 3aoanue

Tema 6. qudpaxius cmeTa.

Meton 3on ®penens. 3oust Openens. ['paduueckoe BHIYUCICHHE aMIUIUTY/IBI.
[TatHo Ilyaccona. 30HHas MIAacTUHKA Kak JUH3a. TpyAHOCTHM MeTona

3o Openens. [Ipubnuxenue Kupxroda. Ontudeckoe npubnmkenne. Dop-
myna audpakiuun Openens-Kupxroda. Bropuunsie uctounuku. ITpubnmxenue
Openensa.  Hubpakuus @Dpaynrodepa. O6nacts audpakuuu Dpayrrodepa.
Hudpakuuss Ha NOPIMOYTOJILHOM OTBEPCTHH, HIEIH U KPYIJIOM OTBepcTUU. Jlu-
dbpakuuonHas pemierka. HakinonHoe manenue jydeil Ha pemetky. KauecTtBenHoe
paccMoTpeHre AU(dpaKkIuyi Ha HENPEPhIBHBIX MEPUOAUMYECKUX M HEMPEPBIBHBIX
HEMEPUOANYECKUX CTPpyKTypax. CpaBHEHHE XapaKTEPUCTHUK CHEKTPaJIbHBIX arl-
napatoB. {udpakius Openens. OOnactb nudpakuun Openens. Judpakuus Ha
NPSIMOJIMHEMHOM Kpae nosiydeckoHeuHoro skpaHa. Crnupaib KopHtio.
Jlugppaxyus ceema.

Ilucvmennoe domawnee 3adanue.

Tema 7. OcHOBBI rosiorpaduu.

duznyeckre OCHOBBI METO/A TOJIOrparuecKoil 3aucu U300paKeHUH.

CxeMbl 3aluCU Y BOCCTAHOBJICHUSI TOHKOCIOWHBIX rojorpaMMm. CXembl 3alUCH U
BOCCTAHOBJICHUS TOJICTOCJIOMHBIX TojorpamMm. llosydeHne NBETHBIX OOBEMHBIX
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n3o00paxenuii. OCOOEHHOCTH ToJOrpaMM Kak Hocuteneil undopmarmu. [Iprume-
HEHHUSI TOJOTPAMM.

Moayab 3. OnTu4ecku H30TPONHBbIE CPeIbl.

Tema 3. Pacnpoctpanenue, NpeaoMIEHUE U OTPAXKEHNUE CBETA B U30TPOITHBIX Cpe-
Jax.

Pacnpoctpanenne cBeta B audnekTpukax. Kiaccuyeckas Teopus AUCIEPCUU.
HopmainbHast 1 aHomanbHast qucnepcuu. ['pynmoBas u ga3oBas CKOPOCTU CBETa.
®opmyna Panes. OTpakeHne U NpPeOMJICHUE CBETAa HA TPaHULEC MEXKAY IUAIICK-
Tpukamu. 3akoH Caemmyca. @opmynsl @penens. IlomHoe oTpakeHue cBera.
Crnouctele cpelibl. DHEPreTUYECKUE COOTHOIICHUSI MPHU MPEIOMIICHUH U OTpaKe-
HUU cBeTa. PacpocTpaHeHue cBeTa B MPOBOIAIIMX cpedax. [ myOnHa MpOHUKHO-
BeHHUs. 3aKkoH byrepa. OTpakeHue cBeTa OT MOBEPXHOCTU NPOBOAHUKA. CBETOBO-
bl

Llucnepcus u noenowenue ceema.

Konmponwvnasa paboma.

Tema 4. Ontuueckue mpruoopEI.

['eoMeTpuyeckass OMNTUKA M MPOCTEHIINE ONTUYECKUE MPUOOphI ['eomeTpuueckas
ONTHMKA KAK IPEICIbHBIA Cllydyaldl BOJHOBOM ONTUKHU. YpaBHEHHE | enbmMrosbua.
[TocTpoenue nM300paskeHHs] B ONTUYECKUX CHUCTEMax. PeanbHble ONTHYECKUE CH-
ctembl. OrpaHudYeHre My4YKOB JIy4eH, 3paukud U JIIOKU. AOeppaldyd ONTUYECKHX
cucteM. [Ipocreiimme ontruyeckue npudOOpHI.

l'eomempuueckas onmuxa.

llucomennoe domawinee s3aoanue.

Tema 8. AHHU3OTPOMHBIC CPEJIBI.

PacnipocTpanenue cBeTa B aHU30TPOIHBIX CpeIax.

Onuncanue aHU3OTPOIHBIX cpeld. TeH30p AUANEKTPUYECKOW NPOHMIIAEMOCTH.
PacnipocTpaneHue IIOCKOM 3JIEKTPOMArHMTHOW BOJIHBI B AHU3O0TPOIIHOM CpeEJie.
3aBUCUMOCTh JIy4€BOW CKOPOCTH OT HAIMpaBJICHUS. DJUITUIICOU] JIYYEBBIX CKOPO-
cTel. AHAJIN3 X0/1a JIy4el ¢ MOMOILBIO 3JUIMIICOMAA Jy4YeBBIX cKopocTei. OnTu-
yeckas oCh. JIBYOCHBIE M OJTHOOCHBIE KpHUCTAJUIbL. [[BOMHOE JTydenpesoMIICHUE.
OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN Nyun. [locTpoenue ['toiirenca nmis paznny-
HBIX CJIy4aeB IMPEJIOMIICHUS Jydel Ha MOBEpXHOCTH KpucTtamia. [lonspusanus
1py 1BOMHOM JryuenpenomiieHuu. [lossipouasl. [lonspuzanmonssie M JIBOSIKO-
npejgomssitoiiie  npusmbl.  [lomuxpousm. MuTepdepeHius monaspu3oBaHHBIX
BOJIH NP TPOXOXKJICHUU Yepe3 KpUCTaluibl. [ImacTuHka B 4eTBEPTh, MOJIOBUHY U
LEJIyI0 BOJIHY. AHaJIM3 COCTOSIHUSA TMOJIIPU3alMU CBeTa. BpalieHue MmiocKoCTH
MOJISIPU3ALMY B KPUCTAITMYECKUX U aMOP(HBIX BeIIEeCTBaX.

DneMeHTapHas (peHoMeHOoJIornyecKasi TeOpHUsl BpallleHUs] TIJIOCKOCTH  TMOJIsipu3a-
uuu. BpailleHue miockocTy nojsipru3alnvi B MarHuTHOM mnoJie. VIckyccTBeHHas
aHU30TPOIHUA, co3qaBaeMas AehOopMaIUsIMU, SJICKTPUISCKAM U MArHUTHBIM T10-
jeM (KaueCTBEHHOE OMMCAHHUE).

Onmuxa aHu30mMpOonHbIX cpeo.

Koumponvnasa paboma

Ilucomennoe domawinee 3aoanue.
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Tema 9. Paccesinue cBera.

Tunsl paccessHus. Mojenb 3JI€MEHTapHOro pacceuBarens. PaneeBckoe pacces-
Hue. 3akoH Panes. YrioBoe pacnpeneneHue W MONSIpU3alivs CBETA MPU PAIICEB-
CKOM paccesHUHU. YIJIaM W I OJiIpU3alusl U3llydyeHus B paccessHuu Mu. Pacces-
Hue Mangensimtama — bpuwimosna. KomMOMHalMOHHOE paccesHue.

Tema 10. I'enepanus cBera

DKCIEpUMEHTAJIbHBIE 3aKOHBl ~ M3Iy4YeHHs! a0COJIIOTHO 4YepHOro Tena. Teopema
Kupxroga. 3akon Buna. ®opmynsl Panes-/xunca u [lnanka. DnemenTtapHas
KkBaHTOBasi Teopus. CIOHTaHHBIE U BBIHYXXJEHHBIE mepexoabl. KoaduimeHTs
OniHmTerHa. Co3gaHue MHBEpPCHOW 3aceneHHocTu. Jlazepol. IlpuHumMnuanbHas
cxema Jiasepa.

Tema 11. HenuneiiHble BIECHUS B ONTHKE.

VICTOYHMKM HENMHEWHOW TMOJsApU30BaHHOCTU. KBagpaTwyHas HEIMHEMHOCTH U
HEJIMHEWHOCTU 0o0Jiee BBICOKUX MOPAAKOB. I'eHepalus rapMOHMK. YCJIOBHE MpO-
CTPAHCTBEHHOTO CHUHXPOHM3MaA Uil YJBOCHHUS 4acTOThL. J[JIMHA KOrepeHTHOCTH.
Ocy1uiecTBiieHHE MPOCTPAHCTBEHHOTO CHHXPOHU3Ma. BekTopHOe ycioBue Mpo-
CTPAHCTBEHHOTO CHHXpoHM3Ma. CaMOBO3/€iCTBUE CBE€Ta B HEIMHEHHON cpene.
CamodokycupoBka U caMoie(pOKyCHUpOBKa JIyya.

Tema 12. ®otoaddekT u ero MpuMEHEHUs.

OCHOBHBIE 3KCIIEPUMEHTAIIBHBIE 3aKOHOMEPHOCTU (OTOdIPPEKTa U UX UCTOIKOBA-
Hue. POTOINEKTPUUECKUE TPUEMHUKH CBeTa ((hOTOEMEHTHI, (POTOYMHOKUTEIH,
(OTOIMOABI U IIEKTPOHHO-ONITUYECKHE MPE0Opa30BaTeIIn).

Homarmnee 3aganue. KontponbHas pabota

5. O0pa3oBaTe/ibHbIE TEXHOJOTUH

Bce Tembl mporpamMmbl ¢ pa3HoOi CTENEHBIO YTIIYyOJIEHHOTO U3YYEeHUS JTOIDKHBI
paccMaTpHUBaThCS Ha JIEKLIMOHHBIX, TPAKTUYECKUX U TJAOOPATOPHBIX 3aHATHAX. J{is
MOJTyYCHHSI TITYOOKUX M MTPOYHBIX 3HAHWH, TBEPABIX HABBIKOB U YMEHUH, HEOOX01uMa
cHCTEMaTHYecKas CaMOCTOSITeJIbHAs padoTa CTy/CHTa.

CamocrosiTe/ibHasi padoTa HY)XKHa Kak JUIsl MPOpabOTKH JICKITMOHHOTO (Teope-
TUYECKOT0) MaTepuaa, Tak U JJis MOATOTOBKH K J1a0OpaTOpHBIM paboTaM U MPaKTH-
4ecKUM 3aHATHAM. OCHOBaTeNbHAs CAMOCTOATENNbHAs paboTa He0OX0AMMa U NP TOA-
TOTOBKE K KOHTPOJIBHBIM MEPONIPHUATHIM (TECTUPOBAHUIO U KOHTPOJIBHBIM paboTam).

Ha nexknmsax ocoboe BHMMaHuE CleAyeT YAENATh Ha OCHOBHBIC TOHSATUS M OCHOBHBIC
¢dusnuecKkre 3aKOHOMEPHOCTH. JIOMOTHUTH KOHCIEKT JIGKLUH, BBIACIUTH INIABHOE CTY-
JICHT JIOJDKEH CaMOCTOSTENIFHO, MOJNB3YsICh y4eOHBIMU MOCOOMSMH, pa3MEIIeHHBIMH Ha
caiite xapenpsl. MuauBuyansHblii caliT kadenpsl KpaitHe HEOOXOUM JUIsl YCHEIIHOTO
BBITIOJTHEHHUS paboyeil mporpaMMbl M y4eOHOTO TUIaHa, B IEJIOM.

ITo BceMy JIEKIIMOHHOMY MaTepually IOATrOTOBJIEH KOHCIEKT JIEKIIUN B DJICK-
TPOHHOHM (opMe U Ha OyMa)KHOM HOCHUTENE, OOJIbIIAsk YaCTh TEOPETUUECKOTO0 Ma-
TepHasia u3jlaraeTcsi ¢ IpUMEHEeHUEeM ClaiioB (IIpe3eHTaluii) B mporpamme POw-
er Point, a Take ¢ UCTOJIb30BAHNEM HHTEPAKTUBHBIX JIOCOK.

OOyuaroiye ¥ KOHTPOJUPYIOIINE MOJYJIA BHEAPEHBI B YUEOHBIN MPOIECC U
pa3MeLIEHbI Ha O06pa3zoBaTeIbHOM cepsepe Jarrocynusepcurera
(http://edu.icc.dgu.ru), kK KOTOPHIM CTYCHTHI KIMEIOT CBOOOIHBIN JTOCTYII.
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IIpakTH4yeckue 3aHATHS CIOCOOCTBYIOT aKTUBHOMY YCBOEHHUIO TEOPETUUYECKOTO
MaTepHuaa, Ha 3TUX 3aHATUSAX CTYJEHThI y4aTcsi IPUMEHATh (U3UUYECKUE 3aKOHbBI U
3aKOHOMEPHOCTH ISl PEIICHUsI KOHKPETHBIX NMpakTHUUeCcKuX 3anad. Ha npakruue-
CKHX 3aHSATHSX CTYACHTBHI MO/ PYKOBOACTBOM IPENOAABATENS PEIIAIOT 3a1a4u 110
Haubosiee BaKHBIM TeMaM Kypca. J[Jisi BBIMOJHEHHs] y4eOHOTro IJlaHa CTYACHT ca-
MOCTOSITEJIBHO JOJDKEH PEIIUTh ONPENEIEHHOE KOJIMYECTBO TUIIOBBIX 3a/1a4 B CO-
OTBETCTBUU CO CBOMM BapHaHTOM JIOMAalIHEro 3aJaHus. AyJIUTOPHOIO BPEMEHH
JUISl pELIEHUsI BCEX TUIOB 3aJ1a4 OOBIYHO HE XBaTaeT. /[ caMOCTOSATENbHOrO pe-
HIEHUS 33]1a4 OPEk]e, YeM MNPUCTYNUTh K X PEIICHHUIO, HY’)KHO U3Y4YHTh (IIOBTO-
pUTh) TEOPETHUECKUN MaTepual IO TEeME paccMaTpHBaeMOW Teme, pa3o0pathb
pUMEPBI PEHICHUS 3a/1a4 Ha 3Ty TEMY, a 3aTeM yXKe 0053aTeJIbHO MOMBITAThCS pe-
HIUTH 33J1a4y, KaKoh Obl «HETIPUCTYIMHOW» OHA HE Ka3ajach. 3alUTa BBIITOJIHEHHO-
ro JOMAILHEro 3aJaHusl IMPOBOAUTCS JINOO B (popMe yCTHOro codeceoBaHUsl C
IpenoAaBaTesieM M0 PEeIIeHHBIM 3aJa4yaM, Ju00 B (hopMe KOHTPOJIBHOTO TeCTHPO-
BaHUsA. 3amuTa JOMAIIHErO 3aJaHus I03BOJIIET OLECHWUTh 3HAHUS CTyACHTa U
CBOEBPEMEHHO OPraHU30BaTh JONOJHUTENIBbHYIO padOTy, €CIIM 3TU 3HAHUS HEYAO-
BJIETBOPUTEIIbHBI. Y CTHOE cOOECceI0BaHNUE /WM TECTUPOBAHUE MPOXOJAT B CIIE-
IMAJIbHOM KOMIIBIOTEPHOM Kjlacce, 000pyJ0OBaHHOM IPOEKTOPOM M COBPEMEHHBI-
MU OECIIPOBOAHBIMH TEXHOJIOTHSIMHU.

JlabopaTopHbIil PAKTUKYM OPUEHTHPOBAH Ha MPAKTUYECKOE M3yYeHUE Haubo-
Jiee BaXKHBIX (PM3MUYECKUX 3aKOHOMEPHOCTEH, OBJIAJICHUE TEXHUKOW H3MEPEHUHN U
IrPAMOTHYIO 00paOOTKy MX pe3yJbTaTOB, BKIIOYAsl ABTOMATH3UPOBAHHYIO 00pa-
00TKY 3KCIIepPUMEHTAJbHBIX JAHHBIX HA COBPEMEHHBIX ycTaHOBKax. HeobOxoau-
MO, 4TOOBI CTYA€HTbI CAMOCTOSTEIBHO MPOBOJMIN U3MEPEHHUSI, PACUETHl U aHAJIN3
MOJIYYCHHBIX PE3yJIbTaTOB, YTOOBI OTYET MO KaxAoW JabopaTopHOW paboTe
oopmIIAIICS TPaMOTHO U aKKYpaTHO B COOTBETCTBUU C MPEABSABISIEMBIMUA U CHOp-
MYJIMPOBAaHHBIMU TpeOoBaHMsIMU (Ha caiite kadenpsl). [locTeneHHO HEOOXOIUMO
OCYLIECTBUTH NEPEXO K IJTEKTPOHHOMY O0(OPMJICHUIO OTYETOB U ITOJIHOMY OT-
Ka3y OT OyMa)KHBIX HOCUTEJICH.

Ilepeuensn 1abopaTopHBIX padoT

1. ®oTtordpdexr.

2. M3y4yeHue nonsipu3anuu CBETa B NapAJUIEIbHBIX JIydaxX.

3. OmnpeneneHue IJIMHBI BOJHBI CBETA C MOMOIIBI0 OMIpu3Mbl DpeHenst U Koell
HeroTona.

4. N3ydyeHune 30HHOM IUIACTUHKH.

5. N3ydenue renuii-HeoHOBOrO Jazepa. udpaknuonnas pemerka. OnpenencHue
nopsiJika HHTepdEpPEHITUN.

6. KorepeHTHOCTh CBeTa.

7. Hudpakuus Openens u Opaynrodepa.

8. OnpeneneHrne KOHUEHTPAaMy MEAHOTO Kyropoca U mocTostHHou [1nanka.

9. BpaiuieHre miocKOCTH MOJISIpU3alui B MaruuTHoM nosie. Dddext Dapazes.

10. Onpenenenne kauyecTBa 0OpabOTKH MOBEPXHOCTH C TIOMOIIBI0 HHTEpPEepoMeT-
pa JInHHuKa.
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11. I'pagyupoBka MoHOXpoMmaTropa YM-2. CHATHE CHEKTpa H3JIy4EHHUS JaMIIbI
HaKaJMBaHUS.

12. VI3yueHue ecTeCTBEHHOTO BPAILLEHUS MJIOCKOCTU MOJISPU3ALUHY.

13. M3yueHue 3aKOHOB TEIIOBOTO U3ITyUYEHHUS.

B pamkax yueOGHOro mporecca NpeayCMOTPEHO HPUIVIAILEHUE ISl YTCHUS
JEKUUH BEAYUIMX YYEHBIX U3 LIEHTPAIbHBIX BY30B M aKaJEMUUYECKUX UHCTUTYTOB
Poccun. B pamkam o00yueHus 0co60€ MECTO OTBOJIUTCS MPOLECCY TeCTHPOBa-
HMS, KOTOPO€ MPHU3BAHO CHITPATh POJIb LIEMEHTUPYIOLIEr0 MaTepuaia B AUAJIOre
MEXY CTYI€HTOM U IIPEMNOIaBATEIIEM.

W TOrOBBIM KOHTPOJIBHBIM MEPOIIPUATHEM (ATTECTALMEN) SABIISIETCS IK3AMEH.

BOHpOCBI K 3K3aMCHaM SABJIAAIOTCA KOHKPCTHBIMH 110 COOTBETCTBYIOIIUM TCMAM U

JIOCTYITHBIMU 4epe3 calT kadeapsl. J{Jis yCrnemHoro pe3yibrara Ha SK3aMeHax CTy

JIEHTaM PEKOMEHAYETCS OTBEThl Ha HHUX NPOJYyMbIBaTh, TOTOBUTH 3apaHEe U CHU-

CTEMATUYECKH M0 MEPE U3YUYEHUSI COOTBETCTBYIOIINX TEM.

6. YueOHO-MeTOAMUYECKOE 00eceueHre CAMOCTOATEIbHOI PadoThI CTYICHTOB.
IIpumepHas Temaruka pedeparos

1. ®usuveckre 0CHOBHI ToJIOrpaduu.

2. «IIpocBetneHHas» ONTHUKA U €€ PUMEHEHHE.

3.Indpakmnus peHTTeHOBCKHX JTydeH U e MPUMEHECHHUE B KPUCTAIIIOTpaduu.

4. OOnHapyXeHME€ U  aHAJIU3  DIUIMITUYECKU- U IUPKYJISPHO-
MOJISIPU30BAHHOTO CBETA.

5. OnTudecKkuiit TUXpOU3M U €ro UCIOIb30BaHUE B (PU3UYECKUX UCCIIET0BA-
HUSX.

6. M3oTpomnHbIe 1 aHU30TPOIHBIE cpenbl. ONTHKA KPUCTAIIIOB.

7. UckyccTBeHHas onTudeckas anuzorponus. Dddext Keppa.

8. Moaenb abcontoTHO yepHoro tena u CouHiie.

9. OnrTryeckasi MUPOMETPHSI.

10. CnexktpodOoTOMETPUUECKUN aHATIN3 U €r0 MPAKTUYECKOE IPUIIOKECHHE.

11. TlonHoe BHyTpeHHee oTpaxeHue. CBeToBObl. ONTOBOJIOKHO.

12. SIBnenue dhotorpdexra u ero npuMeHeHUeE.

13. Dddext Jomnepa u ero ucnonb30BaHue B aCTPOPU3UKE.

14. DnexTpOHHBI MUKPOCKOII.

15. ITpuMeHeHue J1a3epoB B MEIUIIMHE.

16. I'na3 kak onTryecKas CUCTeMa U ONTHYECKUE TeeKThI ri1asza.

OnTryeckue WUTHO3UH.

17. Tlpuponnsie ontuueckue 3PPekTsl U uX puznyeckoe oObICHEHUE.

18. Bocnpusrue ceta. [Ipubop «HOYHOTO BUACHUS.

19. OnTryeckue TENEeCKOIbl U UX pa3periaroiias CioCOOHOCTb.

20. HennueiiHple ONTHYECKUE SIBJICHUSI.

Y4eOHO-MeTOAMYECKOE OOecledeHne M MIAHMPOBAHUE CAMOCTOATEIb-

HOM padoOThI CTY/ICHTOB
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Buaer CPC Hepens Oo6Bem
cemecTpa 4acos
Ne MoayJu u TeMbl P
o0s3aTeIbHbIE AOTIOJTHUTENb-
HbIE
Mopayas 1
1.1 | I'eomerpuyeckas ontuka. | 1. Padora c yueGHOM Pedepar 1-2
JIun3bl, 3epkana, npus- JINTEPATYPOIL.
MBI LleHTprpoBaHHbIE
Hentpup 2.BruINIONIHEHNE JOMAIII-
CHCTEMBI.
HETO 33/1aHus
3. IIpopaboTka neKxui
1.2 | Ilpenmomnenue u otpaxke- | 1. Pabora ¢ yueGHOM Joxknan- 3-4
HUE BOJIH Ha IJIOCKOH JINTEPATYPOIL. MIpE3EHTaLM
TPaHHUIIE ABYX ANAIIEK-
P ABYX A 2. BrInonHenue gomarii-
TPUKOB, Ha TPAHUILIC C
HEro 3a/1aHus
METaJUIOM.
3. [IpopaboTka JIeKIHii
1.3 | OcHoBHEIE (hOTOMETPH- 1. PaboTa ¢ yaeOHOI Hoxknan- 5
YEeCKHUE MOHATHS U BEJIU- | JINTEPaTypoil. npe3eHTalus
YHHBI.
2. Beimonzenue gomari-
HETO 3aJlaHus.
3. IIpopaboTka nexiui
1.4 | DnexrpomaruutHas npu- | 1. Padora ¢ yueOHOU Pedepar 6-7
pona ceera. OCHOBHEBIE JIUTEPATYPOH.
XapaKTEePUCTUKH HJIEK-
P p 2. Beimonzenue gomari-
TPOMAarHUTHBIX BOJIH.
HETO 3a/1aHus
Cymnepno3urys BOJH.
[Monspuzanust. dpdexr 3. IIpopaboTka nexui
Homnnepa.
Bcero no moay.io 1:
Mopyasb 2
2.1 | Unrepdepennus ceera. 1. PaboTa ¢ yaeOHOI 8-10
JINTEPATYPOHL.
2. BeimonueHune gomari-
HETo 3aJaHus.
3. IlpopaboTKa IeKIHi
2.2 | dudpakuus ceeTa. 1. Pabota ¢ yueGHOI 11-12
JINTEpaTypoHu.
2. Beimonuenue gomari-
HETO 3aJIaHus.
3. IIpopaboTka sexuii
2.3 | ducnepcus cera. M3my- | 1. Pabora ¢ yueOHoi Joknan- 13
YeHHE U IOTJIOIEHHE JIUTEPATYPOH. TIpe3eHTalHs,
cBeTa.
2. Bemosnnenue fomam- | pedepar
HETo 33/1aHMs.
3. IIpopaboTka nexnuii
2.4 | AHM3OTPOIIHBIE CPEJIBL. 1. Pabora ¢ yueGHOM Hoxnan- 11-13
IlonspuzaliMoOHHbIE IPU- | JIUTEPATYPOH. TIpE3EHTAUS

OOpPBI ¥ MPUCTIOCOOIICHNSI.

2. BemmonHeHne gomMarni-
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HEro 3a/1aHMsI. pedepar
3. [IpopaboTka JeKmmii

2.5 | Paccesuue cBera. 1. PaboTa c yuebHOI Joxnan- 14
JINTEPATYPOIL. MIpE3EHTaLM
2. Bemonaenne nqomam- | pedepat
HETO 3a/1aHus.
3. [IpopaboTKa JIeKIHi

Bcero no moay.o 2:

Mopyas 3

3.1 | TemnoBoe U3My4eHNE. 1. PaboTa c yaebHOIt pedepat 15
JINTEPATYPOIL.
2. BeinosHeHue qomar-
HEro 3a/1aHMsI.
3. [IpopaboTka neKiuii

3.2 | ®oroaddexr. 1. PaGora ¢ yueOHoU Hoxnan- 16
JINTEpaTypoOH. MIpEe3eHTalNs
2. Brimonnenue nomar-
HEro 3a/IaHHsI.
3. [IpopaboTKa IEKITHiA

3.3 | KBaHTOBBIC yCHIIHTENHN H Joxnaz- 17

TCHEPATOPHL. MIpe3CHTAIHS
Bcero no moay.o 3:
HUTOTIO:

Ilpomesicymounutiit KonmpoJib. B TeueHne ceMecTpa CTyICHTBI BBIITOIHSOT:

- JIOMAIIIHWE 3aJI1aHUs, BBITIOJTHEHUE KOTOPBIX KOHTPOJUPYETCS U MPU HEOOXOIU-
MOCTH 00CY’KJIae€TCsl Ha MTPAKTUYECKUX 3aHATUSIX;

- TIPOMEXYTOUYHBIE KOHTPOJBHBIE PA0OTHI BO BpPEMS MPAKTHUECKUX 3aHSITHHA IS
BBISIBJICHUS CTETIEHU YCBOECHUSI IPOMJAEHHOIO MaTepHaa;

- BBITIOJIHEHUE UTOTOBOM KOHTPOJBHOM pabOTHI MO PEIICHHUIO 3a]1a4, OXBaThIBAIO-
X 6a30BbIEe BOMPOCKHI Kypca: B KOHIIE CEMECTpa.

Hmozo6wblit kKonmpoas., IK3aMEH B KOHIE 5 ceMecTpa, BKIIOYAIOIINI IPOBEPKY
TEOPETUYECKUX 3HAHUN U YMEHUE PEIICHUS 10 BCEMY MPOUICHHOMY MaTepHuaiy.

7. @OH OLEHOYHBIX CPEICTB JISl MPOBEeHUS TEKYIero KOHTPOJIA ycleBae-
MOCTH, IPOMEKYTOYHOM ATTECTAIUM 110 UTOraM OCBOCHUS TUCUMUILJIMHBI.

7.1 TunoBble KOHTPOJIbHbIE 32 IAHUSA

7.1.1. Bonpochl KOJJIOKBUYMOB
IIepBbIii KOJTIOKBUYM.
1. Knaccuyeckas saeKTpoMarHuTHas Teopusi cBeta. Kimaccudukamus smekrpomar-
HUTHBIX BOJIH. [IIkasa 3neKTpOMarHuTHBIX BOJIH.
2. UctouHnKy cBeTa, UX XapaKTEPUCTHKHU.
3. YpaBuenus Makcsesia. BomHoBoe ypaBHeHue.
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4. beryuiue 31€KTpOMarHuTHbIE BOJIHBI. CKOPOCTh CBETA B OJIHOPOJHBIX U30TPOII-
HBIX JUAJICKTPUKAX.

5. [InmoTHOCTh PHEPTrUU W UMITYJIbCAa AJIEKTPOMAarHUTHBIX BOJIH. Bektop YMmoBa-

ITovituHra. MHTEHCUBHOCTH CBETA.

. laBnenue ceera. OnbiThl JIeOenena.

7. Mopenu onTHYECKOro U3TydeHusl. BolHOBBIE MyYKH U BOJHOBBIE MakeThl. Mo-
HOXPOMATHUYECKUE M KBA3UMOHOXPOMATUYECKUE BOJHBI, IIMPOKOIOJIOCHOE H3-
Jy4YEHUE.

8. ®ypre-ananus u Oypbe-CUHTE3 BOJTHOBBIX MOJICH.

9. CniexkTpanbHasi IVIOTHOCTh MOIMIHOCTH. COOTHOIIEHHE MEXAY JJIUTEIbHOCTHIO
MMITYJIbCA U INUPUHOM CIIEKTpA.

10. UuTepdepeniiuss MOHOXpOMAaTHUYECKHMX BOJH. MHTepdepeHuus KBa3HMOHO-
XpOMAaTUYECKOro cBeta. OyHKIMS BUIHOCTH.

11. OcHoBHble HMHTEpEpEeHLINOHHbIE cXeMbl. [loaydyeHne uHTEp(EepEeHIIMOHHBIX
KapTHH JIeJIeHUEM BOJIHOBOro ¢poHTa (Meroi FOHra) u neneHueM amIuInTyibl
(meTton Openerns).

12. TTonockl paBHOM TOJIIUMHBI U paBHOTO HakioHa. MHTepdepomerp Maiikennco-
Ha.

13. Konbia HetoTOHA B OTpa)k€HHOM U POXOJIAILEM CBETE.

14. BpeMeHHasi KOTEPEHTHOCTb, BPEMsI U JIJIMHA KOTEPEHTHOCTHU; CIEKTpPaJIbHOE U
BPEMEHHOE PacCMOTPEHHE.

15. B3aumocBs3b crnekTpa U KoppemsauuoHHoW ¢yHkuuu. Ilonarue o Dypbe-
CHEKTPOCKOMHH.

16. [IpocTpancTBeHHass korepeHTHOCTh. MHTepdepomerp FOura. 3Be3nHblil HH-
Tepdepomerp MalikenbcoHa.

17. Panuyc u creneHb NpOCTPAHCTBEHHOW KOT€PEHTHOCTH, UX OLIEHKa ISl MOoJieh
TEIUIOBBIX HCTOYHUKOB U JIa3€POB.

18. MeTobI OBBIIICHHSI CTETIEHH KorepeHTHOCTH. [IpocTpancTBeHHbIE (DUITBTPHI.

19. Cyneprio3uniisi MHOTHMX BOJIH C paBHbIMU aMmiuuTynamu. WHTepdhepomeTp
dabpu-Ilepo. Dopmyna Ditpu. [Tnactunka Jlrommepa-I'epke.

20. Crostune cBeToBbIe BOJIHBI. OnbIThl Bunepa.

21. IlpumeHeHne UHTEPPEPOMETPOB B HAYKE M TEXHHUKE: U3MEPEHHE MaJbIX CMe-
nieHui, pedppakromerpusi. Uarepdepenronnsie GuIbTPhI U 3epKaa.

22. Sinenne nudpakuuu. [lpuamun [roilirenca-dpeHens, ero WHTErpadbHAs 3a-
MUCHh U TPAKTOBKA.

23. 3oubl Openens. [IpumeHeHne BEKTOPHBIX JUarpamm i aHalid3a AUQPpaKiu-
OHHBIX KapTHH.

24. 30HHBIC IJIACTUHKHU.

25. Jludpakuust Ha Kpyriom orBepctud U 3kpane. [Ipunuun babune. bimxusas u
nanbHss 30HbI nudpakiuu. Judpakinuonnas nuuHa.

26. Jludpakmus Ha Kpato noxyoeckoHedHoro 3kpana. Croupans KopHto.

27. llpubnuxenne @penens u npudmmxenne dpaynrodepa. [IpoctpancTenHoe
npeoOpazoBanue Dypoe.

(op}
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28. JIludpakimonHas KapTHHA B JaJIbHEH 30HE Kak Dypbe-00pa3 qudpakiimOHHOTO
00BeKTAa.

29. YrnoBoil cHekTp, CBsi3b €ro IUPHUHBI C pa3Mepamu oTBepctus. Judpakims
®paynrodepa Ha 1IeNd, HA TPSIMOYTOJILHOM U KPYTJIOM OTBEPCTHSIX.

30. AMmuntyHbIe U (Da30Bbie AUGPAKITMOHHBIC PEIICTKH.

31. Jludpaxius Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITUYECKUE MOAYIISITOPHI.

32. CrexTpanbHblil aHaMKU3 B onTuke. CIEKTPOCKONHS C MPOCTPAHCTBEHHBIM pa3-
JIO’KEHUEM CIIEKTPOB.

33. CnekTpanbHble TPUOOPHI U UX OCHOBHBIC XapaKTEPUCTUKU: anmapaTHas QyHK-
1Ysl, yIIoBas W JIMHEHHasl JUCIIepCUsi, pa3pellaroniasi ciocoOHOCTh, 00JIacTh
JUCIIEPCHUH.

34. ludpaxiuss BOTHOBBIX my4koB. JudpakumonHas teopusi (HopMupoBaHUS
U300paKeHHUIA.

35. Posib nudpakiuu B mpubopax GopMUPYIOMIKMX U300paKeHHUE: JTMH3E, TeIECKO-
e, MUKPOCKOTIE.

36. CnernuanbHble METOABI HaOMoaeHUsT (Ha30BBIX OOBEKTOB: METOA (ha30BOTO
KOHTpacTa, METOJ] TEMHOTO MOJIS.

BTopoii KO/10KBUyM.

1. lucnepcus cBeta. MUKpOCKONIMYECKas KapTHUHA PaCIpOCTPAHEHHUS CBETa B Be-

mecTBe. JIMHENHBIM ONTUYECKUNA OCILUIIIATOP.

. Kimaccuueckast anekTpoHHasi Teopust JUCIEPCHH.

. 3aBUCUMOCTH TIOKa3aTeJIel MPEeIOMIICHHS U TIOTJIONICHUS OT YacTOTHI.

. @a3oBas u rpyImmoBas CKOPOCTH, UX COOTHoIIeHuE (hopmyra Penes).

. HopmanbHast u aHoManbHasi Jucriepcus mokasartelns npeinomsieHus. Jlucnepcu-

OHHOE PACIILIBAHUE BOJTHOBBIX MMAKETOB.

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

7. OcobeHHOCTH pacnpocTpaHeHHus: cBeTa B MeTaiiax. Kputnueckast yactora. Ot-
pakeHHe CBETa MOBEPXHOCTHIO MeTaslIa.

8. [onspuzanus ceera. JIMHEHHO-,ITUPKYISIPHO- U DIUTUNTHYECKU TMOJSPU30BAH-
HBIM CBET. MaremaThueckoe OnrucaHue COCTOsAHUs nossipusaunu. [lonspusanums
€CTECTBEHHOT'O CBETA.

9. OnTuueckue SIBJICHUSI HAa TPaHUIlE pa3ziesa U30TPOIHBIX TUAJICKTPUKOB. 3aKOHBI
OTpaXEHUS U TIPEIIOMJICHHS CBETA.

10. ®opmynsr Dpenensi.

11. ®a3oBble COOTHOIICHUSI HAa TPaHUIIC pa3jena ABYyX AWAIEKTpUKoB. [lonspusa-
LA OTPAXKEHHOW U MPEJIOMIIEHHON BOJIH. YT0JI bprocrepa.

12. SIBneHune MOJIHOTO BHYTPEHHETO OTPaKEHHUS CBETA U €ro MPUMEHEHUE.

13. OnTrka aHU30TPOIHBIX Cpell. PacripocTpaHeHne CBETOBBIX BOJIH B aHU30TPOII-
HBIX CpeJlax: IKCIIEPUMEHTANIbHBIC (DAKTHI U JIEMEHThI TEOPHUH.

14. YpaBHeHue BOJIHOBBIX HOpMmanelt dpenens. Da3zoBas u 1yyeBasi CKOPOCTH.

15. OgHOOCHBIE U IBYXOCHBIE KpUCTAIUIBL. J[BOMHOE JTy4enpeioMIEHUE CBETA.

16. KadecTBeHHBIN aHaMU3 pacCIpOCTPAHEHHUS CBETa C IOMOIIBIO TMOCTPOSHUS
['rorirenca.

O b wWwiN

(o]
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17. UnTepdepenius nonsipu3oBaHHbIX BoJH. [lonmspuzanmonnsie mpuOopsl, yeT-
BEPTHBOJIHOBBIE U MTOJIYBOJIHOBbBIE TIJIACTUHKHU.

18. [lonyyenue ¥ aHaIM3 AIUTUIITUYECKU MOJISIpU30BaHHOTO cBeTa. [loHsTe o ru-
POTPOIHBIX Cpeiax.

19. EcrecTBeHHas onTuyeckas akTUBHOCTh. CaxapoMeTpusi.

20. AHu3oTpomnus ONTUYECKUX CBOMCTB, MHIYIIUPOBAHHAS MEXaHWYECKOH aedop-
Manueit, anekTpudeckuM (dddextol [Tokkensca u Keppa), maruutHbiM (3 dek-
Tel Papanes u Korrona-Myrrona) nosmsimu. Dddekt 3eemana.

21. PaccesHue cBeta. MOJNEKYIISIPHOE paccesiHUE CBETa. 3aBUCMMOCTh MHTCHCHB-
HOCTU PACCESHHOTO CBETa OT 4acTOThl cBeTa (hopmyna Panest) u yrmoBas nua-
rpaMMa pacCesiHUs.

22. Tlonsipu3anus pacCesTHHOTO CBETA, €T0 CIIEKTPAIbHBIN COCTAaB.

23. CrionTanHoe paccessHue Manaenpintama-bpumroena 1 KOMOMHAITMOHHOE pac-
cestHue, KpblIo JTMHUU Panes. PaccesHue cBeTa B MENIKOJUCIEPCHBIX U MYTHBIX
cpenax.

24. Knaccruyeckasi MOJIENb 3aTyXaloIEero AUNOIBbHOro ocumisitopa. OueHka Bpe-
MEHHU 3aTyXaHHUsl.

25. JlopenneBa opma U mMpUHA JTUHUM U3TydeHHs. EcTecTBeHHas IIuMpHUHA JIU-
HUU U3ITY4YCHHUS.

26. N3nydyeHne aHcaMOuis CTaTUCTUYECKH HE3aBUCUMBIX OCHMILIATOPOB. [loHsATHE
00 OJTHOPOJITHOM M HEOJHOPOJHOM YIIHPEHUHU. Y JapHOE U JIOTUIEPOBCKOE YIIIH-
PEHUE CIIEKTPAJIbHOM JIMHUU.

27. TernoBoe uznydyeHue. M3nydarenpHas ¥ MOTJIOMIaTeIbHAs CIIOCOOHOCTH Bellle-
CTBa, UX COOTHOIIeHHE. MoJieb aOCOMOTHO YEPHOTO Tea.

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

29. OrpaHMYeHHOCTh KJIACCUYECKON TEOpUHU H3IIyueHHUs. DJIEMEHThl KBaHTOBOT'O
noaxoaa. ®opmyna I[lnanka.

30. Mogens AByXypOBHEBOM cuCcTeMbl. B3aumoielicTBre IByXypOBHEBOW CUCTEMBI
C U3JIyYEHUEM: CIOHTaHHbIE M BBIHYXKJCHHbIE mnepexoabl. Koadduuments
OWHIITEHA.

31. SIBneHue JMIOMUHECHEHLIMUA: OCHOBHBIE 3aKOHOMEPHOCTH, CIEKTpaJIbHbIE U
BPEMEHHBIE XapaKTEPUCTUKHU, UHTEPIPETALUSI B paMKaX KBAHTOBBIX MPEICTaB-
JICHUM.

32. MHOTOypOBHEBBIE CHCTEMBI. Pe30HaHCHOE YCUIICHHE CBETA MPU MHBEPCHOM 3a-
CEJICHHOCTH DHEPreTUYECKUX YPOBHEM.

33. MeTronbl co3naHusl MHBEPCHOW 3aCEJICHHOCTH B PA3IMUYHBIX cpeaax. DakTopsl,
OTIPECTISIONINE IUPUHY JIMHUW YCUIICHUSL.

34. JIazepsl - yCTpOMCTBO M MpUHLUIN padOThL. Polib onmTHyeckoro pe3oHaTopa.
YcnoBus crarmoHapHo# renepanuu (6ananc $a3 u 0aJaHC aMIUTATY]).

7.1.2. Ilpumepsbl TECTOBBIX 3a/IaHUI IO ONTHKE.
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1.1. Yro npousoner, ecnu HAMpPaBJIeHUE OJJHOTO U3 BEKTOPOB IJIOCKOM JIEKTPO-
MarHUTHOW BOJIHBI (Harpumep, E ) i3MEeHUTh Ha 0OpaTHOE?

1. HampasiieHust ocTaibHBIX 1BYX BeKTOpoB B 1 K ocTanyTcs mpexxHuMH.

2. HanpaBienue BekTopa K n3MeHuTCs Ha 00paTHOE, a BeKTop B HE M3MEHUT cBOe-
ro HApBJICHUS.

3. Hampagnienue Bektopa B n3smMenuTcst Ha 00paTHoe, a BEKTOp K He M3MEHUT CBOE-
ro HAaNpaBJICHUS.

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

5. Hanpasnenus BektopoB B u K u3menstcst Ha odOpaTHOe.

1.2. Kakoe u3 HMKenepeurCcIeHHbIX BBIPAXKEHU COOTBETCTBYET JIOPEHLIEBOU

dbopmMe TUHUN U3ITYICHUS?

) 2
mc” [ @ — _

1. @(w) ~exp| — ;

2kT \ o,
2. @(w) ~ 722” =
(0—-w))” +(y/2)
3. (o) ~ 7/2/27z ;
(@ —wy”)? +(r12)°
4., o(w) ~exp|— 2“; ) ;

mc Wy —w

5. JlopenneBoii (popMe TUHUM M3TYyUYCHHS HE COOTBETCTBYET HU OJTHO M3 BBIpaXKe-
Huii 1-4.

1.3. Kakoe u3 HM>Ke NPUBEAEHHBIX YTBEPKICHUN COOTBETCTBYET XPOMATHYECKON
abepparuu?

1. JIyun, nepecekaroiye JMH3Y BOJIM3M €€ KpaeB, IPETOMOSIIOTCS CUIIbHEE YEM
napakcuasbHBbIE ;

2. AGeppansi, BO3HUKAIOMIAS IPU OTOOPAKEHUH IIMPOKUMH MTyUYKaMU JIydeit
BHEOCEBBIX TOUYEK MIPEAMETA;

3. AGeppariusi, BO3HUKAIOIIAS MPU MOJIYISHUH H300paKeHUs TUIOCKOTO 00BEKTa,
KOI'/Ia ITYYKH COCTABJISIIOT 3HAYUTEIIBbHBIN YIOJl C ONTHYECKON OCBIO;

4. AGepparus, CBsI3aHHAs TUCTIEPCUEH CBETA;

5. Uckaxxenne reomeTpudeckoi (popmMbl n300pakeHUs IPOTHKEHHOTO TIPEIMETa,
yCcTpaHsemMoro nuadparmoi.

1.4. Kakoe u3 BhIpaK€HUI OnpeieNsieT NpeeIbHbIA YToJ MOJIHOTO BHYTPEHHETO
OTpaXXEHUs JJIs JTyya CBETAa, UIYILEro U3 CPEbl C MOKa3aTesIeM MPEIOMIICHUS N1 B
Cpely ¢ ToKa3aTeyeM IpeomiIeHus ny (N>N;)?

1. sina=n;/ny,; 2. sina=n,/n;; 3.sina=1/ny

4. sina=1/n,; 5. Cpenu oTBETOB 1-4 HET IPaBUIIBLHOTO.
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1.5. JIyu cBeTa magaer mox yriioM @ Ha INIOCKONAapAJLIEIbHYIO CTEKIISTHHYIO IUIa-
cruHy TtommuHoU d. KakoBo cMmemieHue Jiy4a, Beiie/iiero u3 miactunel? [loka-
3aresb MPEeIoOMIICHHS CTeKIa N.

1. dsina/n%: 2. dcosa/n:

) cosa ) cosa
3.dsina| 1+ 4, dsina| 1 - :
Vn? —sin? a Vn? —sin? a
cosa
5.dcosa|l- X
n’ —cos’ a

1.6. [TapanienbHbli My4OK MOHOXPOMATHYECKOTO CBETA U3 BaKyyMa MajaeT Mo
yIJIOM ¢ Ha MPO3PayHyI0 TUIACTHHKY TONIUHON d ¥ MPEIOMIIIETCS MO/ yTIIOM

f (f < a). Kakoe U3 HIKENPUBEACHHBIX YCIOBUH SBIISCTCS YCIOBUEM MUHUMYMa
UHTEPPEPEHIIMOHHON KaPTUHBI B OTPAKEHHOM CBETE?

12502 geosprLama: 2. 250% deosp- L = ma
sin 3 2 sin 3 2
3. 2S%n’8a’cosﬁ’—£=(2m+1)i ;4. 2S%nO!a’cosﬂ+i=(2m+1)i ;
sin 2 2 sin 8 2 2
. 2
5. 2d %—sinza—i:(2m+l)i.
sin® 3 2 2

1.7. Kakas u3 npuBeeHHBIX (HOPMYJ SBISETCS MAaTEMAaTUYECKUM BhIPAKEHUEM
npuHnuna ['rourenca-Openensa’?

. :_i—l' . FEo= ; . E = :
L E,=—t+2h 2. F, If(a)Tds, 3. dE, If(a) ——ds;
S S
ikr ikr
4. Ep:jEe ds; 5. dE=ES—ds.
S r r

(Ep - HapsKEHHOCTH DIIEKTPUIECKOTO TIOJIS BOJHBI B TOUKE HAOIIOACHUS).

1.8. B kakoMm citydae He MPOUCXOAMT JIBYITYYENPEIOMIIEHUS! B OJJHOOCHOM KpH-
crayue?

1. IIpy HaKJTOHHOM AJIEHUU JTy4€el, KOTJa ONITHYECKasi OCh MEPIEHANKYIISIPHA K
IIOBEPXHOCTH KPUCTAILIA;

2. Ilpu HaKJIOHHOM IAJIEHUU JTy4Yel, KOT/la ONTHYECKask OCh MapajulebHa TOBEPX-
HOCTH KpPUCTAILIA;

3.1Tpu HOpMaJIbHOM TAJICHUU JIy4€il, KOTJa ONTUYECKAs OCh MapajljiesibHa TOBEPX-
HOCTH KPUCTAILIA;

4. ITpyn HOpMAJIBHOM MAaJACHUU Jy4Yel, KOrJa ONTUYECKAS OCh HAIIPABJIEHA IO YT-
JIOM K IIOBEPXHOCTU KPUCTAILIA;

5. IIpu HOpMaJIBHOM NIAJICHUU JIy4€H, KOrJa ONTUYECKasi OCh IIEPIICHAUKYIIIPHA K
IIOBEPXHOCTHU KpUCTasLUIA.
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1.9. Ilpu kako# IVIOTHOCTH MOTOKA SHEPTUU BO3MOYKHA IT'€HEpaLls CBETa B IBYX-
YPOBHEBOU CHCTEME, ECIU
N 1

1T o e T
21+alS
a - mocrosinHast, N - oOmiee yuciao atomoB, N1 - YHUCI0 aTOMOB B BO30YXKJIEHHOM
COCTOSIHUH.

JC

1. S=a; 2. S=2a; 3. 5>, 4. reHepalus CBeTa B TAKOW CHCTEME HEBO3-
MO>KHA;

5.5=1/2 a.

1.10. Kak u3mMeHHTCA YacToTa KpacHOU rpaHuiibl potodddekTta, eciu mapy paau-
yca R cooOmuTh MOI0KUTETBHBIHN 3apsia 47
1. YBenuuutcs Ha eq / (4rneyRh); 2. He usmenurcs;

3. Y™Menbmutes Ha eq / (4rsyRh); 4. YBennuurcs Ha eq / (472'80R2h);

5. YMeHbImIUTCS Ha eq / (47[50R2h.

7.1.3. [lepedyeHn BOMPOCOB K IK3AMEHY IO ONTHKE

1. Knaccuueckasi ayieKTpoMarHuTHasi Teopusi cBera. Kimaccudukaiiys s5ekrpomar-
HUTHBIX BOJH. [IIkasia 3eKTpOMarHuTHBIX BOJIH.
2. UcTouHMKY CBETa, X XapaKTEPUCTHUKHU.
3. YpaBHenus Makcseia. BoHoBoe ypaBHeHHUE.
4. beryuue 3J1eKTpoMarHuTHbIE BOJIHBI. CKOPOCTh CBETA B OJJHOPOJAHBIX U30TPOII-
HBIX IUDJIEKTPUKAX.
5. IIIOTHOCTH AHEPTUU M UMITYJIbCA 3JIEKTPOMArHUTHBIX BOJIH. Bekrtop YmoBa-
[TovituHra. UHTEHCUBHOCTH CBETA.
6. laBiienne cBera. OnbITh JIeOenena.
7. Monenu onTuYecKoro u3iydyeHus. BoJHOBBIE MTyYKH U BOJTHOBBIE NAKEeThl. Mo-
HOXPOMATHYECKHUE U KBAa3UMOHOXPOMATUUECKUE BOJIHBI, IIUPOKOIMOIOCHOE U3ITY-
YEHUE.
8. ®ypbe-ananu3 u Oypbe-CUHTE3 BOJHOBBIX MOJICH.
9. CnekrtpanbHasi TIOTHOCTh MOIIHOCTU. COOTHOIIEHHUE MEXKIY IUTEIHHOCTHIO
MMITYJIbCA U IIUPUHOM CIIEKTpA.
10. Unrepdepenius MoHOXpoMaThuecKux BoiH. WHTepdepeHIus KBa3MMOHO-
XpOMaTUYECKOro cBeTa. OYHKIIMS BUTHOCTH.
11. OcHoBHble uHTEpPEepeHIMOHHbIE cXeMbl. [lonyueHue uHTEpPEPEHIIMOHHBIX
KapTUH JieJIeHWeM BOJIHOBOro ¢poHTa (Meton FOHra) w nesneHueM aMIuTUTYAbl
(meton dpenens).
12. Tlosockl paBHOM TOJIIMHBI U paBHOTO HakyioHa. HTepdhepomeTp Maiikennco-
Ha.
13. Konsiia HroToHa B OTpak€HHOM U IIPOXOJSIIEM CBETE.
14. BpeMeHHasi KOTEPEHTHOCTh, BPEMSI U JUIMHA KOTE€PEHTHOCTH; CIIEKTPaJbHOE U
BPEMEHHOE PACCMOTPEHHE.
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15. B3aumocBs3b crektpa U KoppemsiuuoHHoW ¢yHkiuu. [lonstue o ®Dypne-
CHEKTPOCKOTHH.

16. IlpocTtpanctBeHHasi korepeHTHOCTh. MHTepdepomerp FOHra. 3Be3nHbIN HH-
tepdepomerp MaiikeabcoHa.

17. Paanyc u cTeneHb MPOCTPAHCTBEHHONW KOTE€PEHTHOCTH, UX OLIEHKA JJIsl MOJIeh
TEIJIOBBIX UCTOYHUKOB U JIA3€POB.

18. MeTozbl MOBBIIIEHUS CTEIEHH KOrepeHTHOCTH. [IpocTpancTBeHHBIE (DUITBTPHI.
19. Cymepno3uriuss MHOTUX BOJH C paBHBIMH amIumuTygamu. HHTEepdepometp
®abpu-Ilepo. ®opmyna Diipu. [Inactunka Jlrommepa-Iepke.

20. Crostane cBeToBbIe BOTHBL. OmnbIThl Bunepa.

21. Ilpumenenue uHTEPHEPOMETPOB B HAyKE M TEXHUKE: U3MEPEHUE MAJIbIX CMe-
nieHuii, peppakromerpusi. Uarepdepenimonnsie GuapTpol 1 3epkana.

22. SBnenune mudpaxuuu. [Ipunmun [roiirenca-dpenens, ero UHTErpagbHas 3a-
MUCh U TPAKTOBKA.

23. 3oubl Openens. [IpuMeHeHne BEKTOPHBIX AUarpaMM JUisl aHaJIu3a AUQPpaKIu-
OHHBIX KapTHH.

24. 30HHBIC ITACTUHKH.

25. Jludpaxius Ha KpyriaoMm oTBepctun U skpane. [Ipunnun babune. bawkuss u
nanbHss 30HbI nudpakiuu. Judpakimonnas auuHa.

25. Jludpakius Ha Kparo moyoeckoHedHoro s3kpana. Crupans KopHro.

26. Tlpubmmwxenne Openens u npuommwkenne Ppaynrodepa. [IpocTpancTenHoE
npeodpazoBanue Dypbe.

27. IndpaknroHHas KapTHHA B JaIbHEH 30HE Kak Dypbe-00pa3 AudpakiimoOHHOTO
0OBEKTA.

28. VYri0BO# CHEKTp, CBA3b €r0 IIMPUHBI C pazMepaMu OTBepcTus. udpaxiws
®paynrodepa Ha 1mIeIH, Ha TPSIMOYTOJIEHOM B KPYTJIOM OTBEPCTHUSX.

29. AMmuTyaabie v pa3oBble TU(PPAKITMOHHBIC PEIIETKH.

30. [Iudpakius Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITUYECKUE MOIYIISTOPHI.

31. CnexTpanbHblii aHanu3 B onThke. CIEKTPOCKOMHUs ¢ MPOCTPAHCTBEHHBIM pa3-
JIO’)KEHUEM CIIEKTPOB.

32. CnekTpanbHble MPUOOPHI U UX OCHOBHBIE XapaKTEPUCTUKH: armapaTHas (yHK-
M1, YIJIOBasl U JIMHEHHAs TUCTIepCHs, pa3pelarolias cCriocoOHOCTh, 00JacTh IHC-
HEPCUH.

33. Jludpakuusi BOMHOBBIX MydkoB. Jludpakimonnas Teopus (HOpMHUPOBAHHUS
U300pAKEHUN.

34. Ponbs audpakuun B mpubopax GopMUPYIOMIMX U300paxKeHUe: JTUH3E, TEIECKO-
e, MUKPOCKOTIE.

35. CrneunasibHble METOABI HaOMroJeHust ($a30BbIX OOBEKTOB: MeTOJ (Ha30BOro
KOHTPACTa, METO/I TEMHOTO TIOJISL.

36. [ucnepcusi cBera. MUKpocKonMYeckasi KapTUHA PACTIPOCTPAHECHHsI CBETa B
BenleCcTBE. JIMHEMHBI ONTUYECKUN OCIIUIUISATOP.

35. Kitaccuueckast 31IeKTpOHHAs TEOPUS AUCTIEPCHH.

36. 3aBUCUMOCTH MMOKa3aTeIeH MPeTOMIICHUS U TTOTJIOMICHHS OT YacTOTHI.

37. ®a3oBas 1 rpynmnoBasi CKOPOCTH, X cooTHomieHue (hopmyna Penes).
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38. HopmanpHast 1 aHOMalbHasl IUCIiepcus mokasatens npenomiieHus. lucnepcu-
OHHOE PaCIUIbIBAHUE BOJTHOBBIX MTAKETOB.

39. Ilornomenue ceera. 3akoH byrepa-Jlambepra-bapa.

40. OcobeHHOCTH pacmpocTpaHeHUsi cBeTa B Merajuiax. Kputuueckas dyacTora.
OTpakeHne cBeTa MOBEPXHOCThIO METaILIA.

41. lonspuzamnus cBeta. JIMHEHHO-,IUPKYISPHO- U AJUIMNITAUYECKHU TOJIIPU30BaH-
HBIM cBeT. MaTeMaTnyeckoe OMucaHue COCTOSIHUS nojsipu3anuu. [lomspuzamms
€CTECTBEHHOT'O CBETA.

42. Ontuyeckue SBJICHUS Ha TPAHUIIE pasjiena U30TPOIMHBIX AUAICKTPUKOB. 3aKO-
HBI OTPAXKCHHSI U TIPEIOMIICHHUS CBETA.

43. ®opmynsl Openens.

44, ®a3oBble COOTHOILICHUS HA TpaHUIE pasliesia JByX AuANEKTpUKoB. llomspusza-
1[5l OTPAKEHHOM M IIPEIOMIIEHHOM BOJIH. Y104 bprocrepa.

45. SIBneHue nojHOro BHYTPEHHETO OTPAYKEHUS CBETA U €ro MPUMEHEHUE.

46. OnTuka aHU30TPONHBIX Cpell. PaciipocTpaHeHne CBETOBBIX BOJIH B aHU30TPOII-
HBIX Cpe/lax: IKCIIEPUMEHTANIbHBIE (D)aKThI U DJIEMEHTHI TEOPHUHU.

47. YpaBHeHue BOJIHOBBIX HOpMasieil dpenens. dazoBas u tydeBasi CKOPOCTH.

48. OIHOOCHBIE U ABYXOCHBIE KpHUCTaJUIbl. [IBOMHOE JIyuenpeoMIIEHUE CBETA.

49. KauecTBEHHBIM aHaIM3 pPACIPOCTPAHEHUS CBETa C IOMOIIBIO MOCTPOEHUS
['rorirenca.

50. UnTepdepernus mospru30BaHHBIX BOJH. [lomspusanuoHHbIe TTPUOOPHI, YeT-
BEPTHBOJIHOBBIC U MOJTYBOJTHOBBIE TNTACTHHKH.

51. IlosmydyeHre U aHaIU3 AJUIMNTHYECKHU MOJSIPU30BaHHOTO cBeTa. [loHsATHE O TH-
POTPOIHBIX CpEax.

52. EcrecTBeHHas onTHyeckas akTUBHOCTh. CaxapoMeTpusl.

53. AHM3O0TpOIIHS ONTHYECKUX CBOWCTB, MHIYIIMPOBAHHASI MEXaHUYECKOU nedop-
Manuen, anekrpuueckuM (3ddextsr [lokkennca u Keppa), marautasiM (3¢ dek-
o1 ®apanes u Korrona-MytTona) nossimu. D dexT 3eemana.

54. Paccesinue cBeta. MosekynspHOe paccesHUe cBeTa. 3aBUCUMOCTh MHTEHCHUB-
HOCTH PACCESIHHOTO CBETa OT 4acTOThl cBeTa (popmyna Panes) u yriosas nua-
rpaMma pacCesiHusl.

55. Tonspuzanus pacCesHHOTO CBETa, €ro CIIEKTPAbHBIN COCTaB.

56. CriontanHoe paccessHue Manjenbinrama-bpusimroena 1 KOMOMHAITMOHHOE pac-
cestHue, KpblIo JTMHUU Panes. PaccesHue cBeTa B MENKOIUCTIEPCHBIX M MYTHBIX
cpenax.

57. Knaccuyeckas MoJelb 3aTyXarouero AMNoapHOTro ocumuistopa. OneHka Bpe-
MEHHU 3aTyXaHHUsI.

58. JlopennieBa dopma U MUpUHA JUHUM U3TydeHUs. EcTecTBeHHas MUpUHA JIU-
HUUW U3ITyYCHHUS.

59. U3nyuenue aHcaMOIis CTaTUCTUYECKH HE3aBUCUMBIX OCHHILISATOPOB. [loHsTHE
00 OJTHOPOJTHOM U HEOJHOPOJHOM YHIMPEHUHU. Y JapHOE U JOIJIEPOBCKOE YIIH-
PEHHE CIIEKTPaJIbHOU JINHUMU.

60. TeroBoe uznyyenue. M3nydarenbHas U MOMIOMIATEIbHAsE CHIOCOOHOCTH Bellle-
CTBa, UX COOTHOIIeHHE. Mojienb abCOIIOTHO YEPHOTO Tea.
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61. 3akon Credana-bonsimana, ¢opmyna cmemenuss Buna. @opmyna Panes-
JI>kuHCa.

62. OrpaHUYEHHOCTh KJIACCMYECKOW TEOPUU M3Ty4YeHHUs. DJIEMEHThl KBAHTOBOTO
nonxoaa. @opmyna I[lnanka.

63. Mopenb AByXypOBHEBOM cUCTEMBI. B3anMoielicTBHE JBYXYPOBHEBOM CUCTEMBI
C M3JIy4YCHUEM: CIIOHTaHHbIE W BBIHYXJEHHBIC Mepexoasl. KoadduimenTs
OWHIITENHA.

64. SIpneHre TIOMUHECIICHIINA: OCHOBHBIE 3aKOHOMEPHOCTH, CIICKTPAJbHBIE |
BPEMEHHBIC XapaKTEPUCTUKU, UHTEPIPETALMS B paMKaX KBAHTOBBIX IMPECTaB-
JICHUU.

65. MHOrOoypoBHEBBIE cUCTEeMBI. Pe30HaHCHOE yCHIIEHHE CBETa MPU MHBEPCHOI 3a-
CEJICHHOCTH DHEPTETUYECKUX YPOBHEM.

66. MeTobl cO3/1aHrsT MHBEPCHOM 3aCEICHHOCTH B PAa3IMYHBIX cpefax. DakTopsl,
ONpEeEIAIOIUE IUPUHY JIMHUU YCUIICHHUS.

67. JIazepsl - ycTpoMCTBO W mpuHIUI pabOThl. Poiib omTuueckoro pe3oHaTopa.
VYcnoBus cranmoHapHo# renepanuu (6anance (a3 u 6anaHc aMIUTUTY]).

7.2. Memoouueckue mamepuaivl, onpeoeasaouiue npoueoypy oueHUGAHUA 3Ha-
HUll, YMeHUIl, HABLIKOG U (U/U) Onblma OesAmeabHOCHU, XAPAKMEPUYIOUUX
Imansvl hopmuposanus KomnemeHyuil.

KpuTtepun o11eHOK Ha KypPCOBBIX IK3aMeHax

B sx3ameHanmoHHBI OUJIET PEKOMEHAYETCS BKIIOYATh HE MEHEe 2 BOIPO-
COB, OXBATHIBAIOIINX BECh MPONUJCHHBIN MaTepHa, TakKe B OMIeTaXx MOTYT OBITh
3aJ1avu ¥ TIPUMEPHI.

OTtBeThl Ha BCE BOIPOCHI OLeHHBarOTCs MakcuMyM 100 0aiamu.,

Kpurepuu oueHok cienyromnme:

- 100 6angoB— cmyoenm 21y60K0 noHuUMaem NpPoUOeHHbIL Mamepua, on-
eeuaem 4emKko U 6CeCMOPOHHe, yMeem OYeHusamv Gaxkmol, CAMOCMOIMENbHO
paccyscoaem, OmauULaemcs CHOCOOHOCMbIO 0O0CHOBbIBAMb BblBOObI U PA3BIC-
HAMb UX 8 102UYECKOU NOCIe008aAMelbHOCTIU.

- 90 6anJ10B - cmydenm 2nyO0Ko NOHUMAem NPOUOEHHbILL Mamepua, omee-
yaem 4emKo U 8CecCmopoHHe, YMeem OYeHU8ams (hakmovl, CAMOCMOAMENbHO PaC-
cyacoaem, Omauuaemcsi CHOCOOHOCMbI0 000CHOBLIBAMb 8bl800bL U PA3BLACHAMb UX
8 J102U1eCKOl NoC1e008amelbHOCMuU, HO O0ONYCKaen OmoenbHble HemMOYHOCHU.

- 80 6an0B - cmyoenm 2ny60K0 NOHUMAaem NPOUOEHHbLU Mamepua, omee-
yaem yemKo U 8CeCMOpPOHHE, YMeem OYeHUBams (hakmoli, CamMoCmosImenbHo pac-
cyacoaem, OmauUdaemcsi CHOCOOHOCMbI0 000CHOBLIBAMb 8bl800bI U PA3BLACHAMb UX
8 102U4eCKOoll NOC1e008amMelbHOCHU, HO O0NYCKAem HeKOomopble OuubKu ooue2o
xapaxmepa.

- 70 6a010B - cmydeHm XOpouio NOHUMAem NPOUOEeHHbI MAMePUAl, HO He
Modicem meopemuyecky 000CHOB8bIBAMb HEKOMOPbLe 8blBOOYL.

- 60 0anI0B — cmydenm omeeuaem 8 OCHOBHOM HNPABUILHO, HO UY8CMBYen-
Cs MexaHudecKkoe 3ay4ueanue mamepuand.
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- 50 0ansI0B— 6 omeeme cmyoeHma UMermcs CyujecmeerHHvle He0OCmamKu,
Mamepua 0X6ayer «NOJ0BUHUAMOY, 8 PACCYHCOCHUSIX OONYCKAIOMCS OUUOKU.
- 40 6an10B — omeem cmyoenma Npasuien JUtlb YACMUYHO, NPU pa3vscHe-
HUU Mamepuana 0OnycKarwmces cepbenvle OUUOKU.
- 20-30 6ang0B - cmyoenm umeem odwee npeocmasienue 0 meme, HO He
yMeem 02udecKu 000CHO8AMb CE0U MbICIIU.
- 10 6anJ10B - cmyodenm umeem aUULL YACMUYHOE NPeOCMABIeHUe 0 meme.
- 0 0an10B — Hem omeema.
OTH KpUTEPUH HOCIT B OCHOBHOM OPHUEHTHUPOBOYHBIN Xapaktep. Eciou B Ou-
JeTe UMEIOTCA 3a/1a4M, OHU MOTYT OBITh 00Jie€ YETKUMHU.
IIlkana quana3oHa JJs MepeBoJa PeMTHHIOBOro 0aia B «S»-0aJ1bHYI0
CUCTEMY:
«0 — 50» 6anIoB — HEYJOBIECTBOPUTEIHHO
«51 — 65» 6a110B — yAOBJIETBOPUTEIHHO
«66 - 85» 6aI0B — XOPOIIIO
«86 - 100» 6aI0B — OTIIMYHO
«51 u BhIIIEe» OAIIOB — 3a4eT

IIpumepnas ounenka no 100 0aabHoI mKaige GopM TEKYLIEero M MpPoMeKyTOYHO-
r0 KOHTPOJIA
OOuuit pe3yabTaT BHIBOJUTCA KaK MHTErpalibHas OILEHKA, CKJIabIBalolas 13
TEKYIIETo KOHTPOJIA - S0% 1 MpOMeKyTOUYHOTO KOHTPOJIs - 50%.
Jlekumnu - Tekyujuit KOHmMpPOJ1bBKIIOYAECT:

" [OCEUICHUE 3aHATUI 10 oaua.
" AKTMBHOE YYaCTHE Ha JIEKIUIX 15 oaua.
®  YCTHBIN ONPOC, TECTUPOBAHUE, KOJUTOKBUYM 60 oaua.
* uap. (nokaaasl, pedepaTsl) 15 o6an.

Ilpakmuxka (p/3) - TeKyuwyuiit KOHmMpPOb BKIIOYAET:

(ot 51 u BBILIE - 3a4er)
" [IOCELICHUE 3aHATUU 10 oau.
® aKTUMBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUAX 15  Oau.
" BBLINOJIHEHUE JJOMAIIHUX PaboT _ 15 oan.
" BBINOJHEHUE CAMOCTOSTENIHHBIX PadoT 20 o0aa.
" BBINOJHEHHUE KOHTPOJBHBIX paboT 40 0aa.

Du3uYecKUuil NPAKTUKYM - TeKyujuit KOHmpoJib BKIOYACT:

(ot 51 u BbIIIE - 3a4eT)
" [IOCENICHUE 3aHATUI U HAJTMYUE KOHCIIEKTa 15 oaa.
" TIOJIYYCHHE JIOMYCKa K BBHITOJHEHHUIO PAOOTHI 20 oan.
" BBHINIOJIHEHUE PAOOTHI M OTYETA K HEM 25 o0aJg.
* 3amuTa J1a00paTopHOM pabOThHI _40__ oaJ.

[IpoMeKyTOUHBIN KOHTPOJIb 110 JUCIHUIIIIMHE BKIIFOYAECT:
" yCTHBIN ompoc - 60 6amwios,
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" MHCbMEHHAas KOHTpPOJbHAs padota - 30 6amios,
= TecTupoBaHue - 10 6ayIoB.

8. IlepeyeHb OCHOBHOII U JONOJTHUTEILHOI YUeOHOI JJUTEPaTYypPhl, HE00XO0IM-
MO 1151 OCBOCHH S JUCHMILIUHBI.

a). OcHoBHas JuTEpaTypa

1. JlaaacOepr I'.C. OnTuka : yued.mocodue mist By3os/ ['.C. JlanacOepr-

6-¢ u3xa.,- M.: ®usmatiaut,2003.- -848 c.

2. A.H.Martsees. Ontuka. M.; Beicmasg mkoia, 1985.

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

4. byrukoB E.W. Ontuka: YueObnoe nocodue. 3-e usa., gon. — CII16.: U3n. «JIanby.
2012. C. 255-290.

5. C.A.Axmanos, C.}O.Hukutun. ®usndeckas ontuka. M3a.Moc.Yaus., 2003.

6. A.I'. Uepron. 3amaunuk 1o ¢usuke : yued. mocodbue mis cryi. By30B/A.I. Uep-

ToB, B. 1. BopoObeB - 4-¢ uzn.-M.: Beicui. mikona, 2009.

7. N.E.ponos. 3agaun no obieit puzuke. M.- Cankr-IlerepOypr. U3x. Jlabopa-

topust bazoBbix 3nanuii,2001. 432c.

8. B.C.Bonbkenmreitn. COopHUK 3a7a4 110 o01iemMy Kypcy pusuku. CaHKT-

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

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

neHTp «Axkagemusi».2011.

0). JlomotHUTEILHAS JIATEpPaTypa:

1. CasenneB U.B. Kypc obuieit puzuku. B 5-u t1. Tom 4. Bonnbl. Ontuka. U3.

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

2. Kanmureesckuit H.M. BonHoBas ontuka.S-e u3g. crepeorun. M3a. "Jlans", 2008.

- 480 cTp.

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

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

Atomuas uzuka. U3a. "Jlans" 2008. - 656 cTp.

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

9. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «UH-
TEPHET», HCOﬁXO)II/IMbIX OJist OCBOCHUSA JUCHMUIIJIMHBI.

JlarrocyHUBEpCUTET MMEET JOCTYN K KOMIUIeKTaM OubimnoreyHoro (ouma
OCHOBHBIX OTE€YECTBEHHBIX U 3apyOCIKHBIX aKaJeMHYECKHX M OTPACIIECBBIX JKypHa-
JIOB MO MPO@HIII0 MOATOTOBKHM OakanaBpoB 1o HanpasieHuto 03.03.02 dusuka:

1. DnexrponHo-oubmoTeunas cucrema (OBC) IPRbooks (www.iprbookshop.ru).
Jlunensuonueiii 1oroBop Ne 6984/20 Ha >1MEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
[PRbooks ot 02.10.2020 r.

2. JIunien3znonHoe cornamenue Ne 6984/20 Ha ucmonb30BaHUE adanTHPOBAHHBIX
texaonoruii OBbC IPRbooks  (www.iprbookshop.ru) mms mum ¢ OB3 or
02.10.2020.
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3. DnektponHo-Oubmmoreunas cucrema (ObC) «YHuBepcurerckas OuOIMOTEKA
onaitH»: Www.biblioclub.ru. JToroBop 00 oka3anuu WHGOPMAIMOHHBIX yCIyT Ne
131-09/2010 ot 01.10.2020r. 537HauMeHOBaHUH.

4. DnextpoHHO-0mOmMoTeuyHas cucrema «9bC JIAHDb https://e.lanbook.com/. do-
ropop NeCOBb HB-278 na »snektpoHHO-OuOnunoreunyio cucrtemy JIAHb ot
20.10.2020 r. Cpoxk aerictBuii norosopa co 20.10.2020 r. mo 31.12.2023r.

5. Hayunas snekTpoHHas 6ubiauoteka http: //elibrary.ru. JInmnen3snonHoe corarie-
Hue No 844 ot 01.08.2014 r. Cpoxk naeiictBus cormamenus ¢ 01.08.2014 r. 6e3
OTpaHUYCHHSI CPOKA.

6. HammonanpHas odnekTpoHHas Oubnworeka  https:/H30.pd/.  JloroBop
Nel01/HOB/101/H2B/1597 o mpenocraBnenuu goctyna K HanmoHambHOHM 3iek-
TpoHHOM OubimoTeke ot 1 aBrycta 2016 r. Cpok aeiictBus norosopa ¢ 01.08.2016
r. 6e3 orpanndeHus cpoka. JIoroBop MOXKET MPOJIOHTHPOBATHCSI HEOTPAHUICHHOE
KOJIMYECTBO pa3, €CJIM HA OJHA U3 CTOPOH HE JKEJIAET €ro PaCTOPTHYTh.

7. Scopus. Scopus uznatenscTBa Elsevier B.V. ITucemo POOU ot 19.10.2020 r.
Ne 1189 o mpenocTaBieHUM JTUIEH3MOHHOTO JOCTyMNa K COACp>KaHUIO 0asbl JlaH-
HbIX Scopus m3narenbcTBa Elsevier B.V. B 2022 r. https://www.scopus.com

8. Wiley Online Library

0. Komrekuus sxypuanoB Freedom Collection usnarensctsa Elsevier. Ilucemo
POOU ot 17.07.2010 1. Ne 742 0 mnpenocTaBiCHUM JIUIEH3UOHHOTO JIOCTyIA K
anexkTpoHHoMy pecypcy Freedom Collection uzmarensctBa Elsevier B 2022 .
https://onlinelibrary.wiley.com/

10. Me:xxayHapoaHoe uzaarejabcTBo Springer Nature

11. Komnekuus *ypHajioB, KHUI U 0a3 JaHHBIX H3AaresbcTBa Springer Nature.
[Tucemo PO®U ot 17.07.2020 1. Ne 743 0 npenoCTaBICHUU JMIIEH3UOHHOTO J0-
CTyna K CoOJiepKaHuio 0a3 JaHHBIX u3gaTenbcTBa Springer Nature B 2022 r. Ha
YCIIOBHUSX HaMOHAIbHOM moamucku https://link.springer.com/

12. Kypnaael American Physical Society

13.ba3e1  ganabix APS (American Physical Society). ITucemo P®®U or
10.11.2020 r. Ne 1265 o npenocTaBaeHUH JUIIEH3UOHHOTO JOCTYIa K COAEPKAHUIO
0a3 nanHbIx American Physical Society B 2022 r. http://journals.aps.org/about

14. Kypnaasl Royal Society of Chemistry

15. ba3za ganaeix RSC DATABASE wu3narensctBa Royal Society of Chemistry
[Tucemo PODU ot 20.10.2020 r. Ne 1196 o mpemocTaBieHNN JIMIIEH3NOHHOTO J0-
cTynma K cojepkanuio 0a3 manHbix Royal Society of Chemistry B 2022 .
http://pubs.rsc.org/

16. Kypunana Science (AAAS) http://www.sciencemag.org/

17. Exunoe oxHno http://window.edu.ru/

(MHTEpHET pecype)

18. JlarectaHCKHUil pernOHAIBHBIN pecypcHbIi 1enTp http://rrc.dgu.ru/

19. HauxkoHn http://archive.neicon.ru/

10. MeToau4eckue yKazaHusi Ajs 00y4arOUIUXCs 0 OCBOEHUIO TUC-
HMILIMHBI.
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CamocTosTenbHast paboTa CTYACHTOB Peaanu3yeTcs B BUJIE:

® [OJrOTOBKH K KOHTPOJBHBIM paboTam;

® T[OJrOTOBKH K CEMUHAPCKUM (IIPAKTUUYECKUM ) 3aHITHUSIM;

odopMIeHUS JTA0OPATOPHO-TIPAKTUUECKUX PA0OT (3armoaHEHUE TaOHIl, pe-

IIEHUE 3a/1a4, HAMMCAHUE BBIBOJIOB);

BBITIOJTHEHUS UHAUBUYAIbHBIX 33JJaHUN 110 OCHOBHBIM T€MaM JIUCIUIUINHBI,

Harnuca"ue pedepaToB 1o MpodaeMaM TUCIUILTHHBI "®du3uka atoma".

00s13aTeNIbHOE MOCEIICHHE JIEKINI BEAYIIETrO MPEeno1aBaTeis;

JIEKIIUM — OCHOBHO€ METOJUYECKOE PYKOBOJCTBO IMPU H3YYCHUU JAUCIHU-

IUTMHBI, HanOoJiee ONTUMAIbHBIM 00pa30M CTPYKTYpUPOBAHHOE U CKOPPEK-

TUPOBAHHOE HA COBPEMEHHBII MaTepua;

® B JIEKIIMU TIYOOKO M MOAPOOHO, apryMEHTUPOBAHO M METOJ0JIOTMYECKHU
CTPOT0 pacCMaTPUBAIOTCSA IJIABHBIE MPOOJIEMbI TEMBI;

® B JICKIIMHU JAIOTCS HEOOXOJMMBIE Pa3HbIe MOJXOMAbl K HUCCIEIYEMBIM MPO-
onemam;

® [IOJITOTOBKY M aKTHUBHYIO pa0OTy Ha JIaDOPaTOPHBIX 3aHSITHUSX;

® [IOJTrOTOBKA K JJA0OPATOPHBIM 3aHATUSAM BKIIOUAET MPOPAOOTKY MaTEPUATIOB
JICKIIUMA, PEKOMEHI0OBaHHOU y4eOHOM JTUTEepaTyphbl

11. Ilepeyenb MHGOPMALNOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX IIPH 0CY-
LIeCTBJICHUHM 00pPa30BaTEJIBbHOIO IIPoLecca 0 JUCHHUILVINHE, BKJIYAas mepe-
YeHb MPOrPaAaMMHOI0 odecnevyeHus 1 HH(POPMAUMOHHBIX CIIPABOYHBIX CHCTEM.

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

2. Hayunblie KYpHaJIbI U 0030pHI U3/1aTeIbCTBA Elsevier
http://www.sciencedirect.com/

3. Pecypcwl Poccuiickoil anexkTpoHHON OuOnmoreku www.elibrary.ru, BrItodas
Hay4YHBIC 0030pHI XKypHaJIa Y crexu Gu3ndeckux Hayk Www.ufn.ru

4. PernoHanbHbIN pecypcHbiii LleHTp 0Opa3oBaTenbHbIX pecypcos http://rrc.dgu.ru/
5. DnektponHbie pecypchl M3narenscrBa «Jlanb» http://e.lanbook.com/

12. OnuncaHue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI s OCY-
1IeCTBJIEHUS] 00Pa30BaTeJLHOIO NMPoIecca Mo TUCHUILINHE.

e 3akperuieHUEe TEOPETHUYECKOro MaTepuana U MpUoOpeTeHHE MPaKTHUUYECKUX
HABBIKOB HCIIOJB30BaHUS anmapaTyphl Uil TPOBEPKU (PU3HMUYECKUX 3aKOHOB
obecnieunBaeTcs JiabopaTopusiMu (U3NIECKOTO MPAKTUKyMa — 2 J1a0.

e [lpu mpoBeneHUM 3aHSATUNA HCIOIB3YIOTCS KOMITBIOTEPHBIE KJIACChI, OCHA-
LICHHBIE COBPEMEHHON KOMITBIOTEPHOW TEXHUKOM.

e [Ipy W3NOXKEHHH TEOPETUUECKOTO MaTepualia HCIOJIb3YeTCs JICKIMOHHBIN
3aJI, OCHAIIEHHBIH MYJIbTUMEIMA MTPOCKIIMOHHBIM 000pYAOBaHUEM U UHTEP-
aKTUBHOM JOCKOM.
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