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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpebGoBanus K MpeABAPUTEIBHON MOATOTOBKE 00YYAIOMIUXCS, MPEANICCTBYIOIIHNE
U COIYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS MU3YUCHHE TAHHOM:

0azoeasn n002omosKa no mamemamuxe 8 00véme NPocPamMmbl CpeOHell WKOJIbL,

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

Matemaruueckuil aHanu3; AHaJIUTUYECKas TeOMEeTpUs U JuHeiHas anreOpa; MexaHuka
U MoJeKyispHas (Gu3MKa, OJICKTPUUECTBO U MarHetu3M, OHU3UYECKH MPaKTUKYM,
DOnemeHTapHas MaTeMatuka, JiemeHntapHas gusuka; [Juddepennuansusie ypaBHenus; Teopus
BEPOSATHOCTH W MaTeMaThyeckas cTarucTuka; OCHOBBI MPOILECCOB MUKPO M HAHOTEXHOJOTHUH;
OcHoBbl  Kkpuctayuiorpaduu; MerToAsl aHamu3a M KOHTPOJS HAHOCTPYKTYPHUPOBAHHBIX
MaTepUaIOB U CUCTEM.

1.2. JlucuuruimHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOEHHE JaHHOMN
JUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIIeCTBYIOICE:

OnextpoauHamuka, dusuka TBepaoro tena, KantoBas mexanuka; dusuka aroma u
aTOMHOTO siapa; Ou3ndeckuii MPakTUKYM MO (PU3MKE aTOMa U aTOMHOTO sijipa; MeTo bl aHamu3a
U KOHTPOJISI HAaHOCTPYKTYPHUPOBAaHHBIX MaTepuaioB U cucteM; OCHOBBI ONTOIJICKTPOHUKHU;
DNEKTPOTEXHHUKA, DIJIGKTPOHHASs MHUKPOCKOmus; KBaHTOBasS W ONTHUYECKAas] JJICKTPOHUKA,
Judpakiuonusle MeTOAbl HccienoBanus BemniectBa; KypcoBas pabota mo "IudpakuroHHBIM
METOJIaM HCCIIeIoBaHus BemecTBa, OCHOBBI KPUCTAUIODU3UKHN U KPUCTALIOXUMUH; J{eheKTr B
kpuctaax; JledexTsl B TBEpAbIX Teax.

2. OIIMCAHHUE JUCHHUIIVINHBI

2.1. OOmas xapakTepucTuKa

HanmenoBanwue mokasaTeinst 3HaueHre noKa3aTes

Ha3zBanue 00pa3oBaTesIbHOM MTPOrpaMMBbl 28.03.03 Hanomarepuainbl

[udp n Ha3BaHUE B COOTBETCTBUHU C

e — b1.5.M2.12 OnTHka u pU3npakTUKyM

YacTs 00pa3zoBaTeapHON MPOrpaMMBbl bazoBas yacTp

KomngecTBO 3a4eTHBIX € AUHUIL / BCETO YaCOB 6/216

2.2.  Pacnpenenenue 4acoB 10 mepuoaaM 00ydeHuUs

O011ee KOJIUYECTBO YaCOB
9 = CaMOCTOf-
®opma S| @ .
S | & | Jaekuu- | 1adopa- | NpaKkTH- TeJIbHOM dopma
o0y4eHus 2| = BCEro
¥ | OHHBIX | TOPHBIX | YeCKHX pa6oTsI + KOHTPOJIs
KOHTAKTHANA
QOunas 2 3 34 34 34 114 216 JK3aMeH

3. HOEJIN JTNCHUITJIMHBI

O3HaKOMHTH CTYACHTOB C (pyHIaMEHTATbHBIMH (U3UYECKUMH 3aKOHAMH W TIOHSITHSIMH,
TEOPUSIMM M OCHOBAaMHM T'€OMETPHUYECKOW, BOJIHOBOW M KBaHTOBOM onTWkH. CdopMHpOBaTh
HABBIKOB CAMOCTOATEIbHON yUeOHOU AESITETbHOCTH.

CchopmynupoBaTb OCHOBHbIE IMPHHLUMIBI M 3aKOHbl  ONTHUKH,  OIpPEIEIUTh HUX
MaTeMaTHYeCKOe BBIPA)KEHHE; O3HAKOMHTH C OCHOBHBIMH  (DM3UYECKUMHU  SIBICHUSMH,
METOJaMU WX HAOJIOJCHUS U SKCIEPUMEHTAJIBHOTO HCCIEIOBaHMSA, C TJIaBHBIMH METOJaMHU
TOYHOTO UW3MEpeHHMs] (U3WYECKUX BEJIMYMH, C MeToJaMH OOpabOTKM ©  aHalIM3a
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pe3yJabTAaTOB JKCIEPHMEHTa, C OCHOBHBIMH (H3MYECKUMH MNPHOOpaMH, U METOIaMH
00paboTKH  Pe3yJbTaTOB  JKCIIEPUMEHTA; C(HOPMHPOBATH HABBIKK  JKCICPUMEHTAIBHOM
paboThl; O3HAKOMHTh C OCHOBHBIMH IPHHIMIAMHU (DU3HUYECKOrO IKCIIEPUMEHTa, HAYYHTh
NPaBUIBHO BBIpAXaTh (PM3NYECKHUE UJCH, KOJMYECTBEHHO (OPMYIMPOBATh M pELIATh 3a/lauH,
OLCHUBATh TOPAAKA (U3MYCCKUX BEIMYMH, JaTh SCHOE IPEJCTaBICHUE O TIpaHHIAX
OPUMEHUMOCTH (PU3UYECKUX MOJEICH M TUIOTE3; pa3BUTh JIOO03HATEIBHOCTh M HHTEPEC K
U3YYCHHIO ONTHKH; JaTh MOHUMAHHE Ba)KHEWIIMX O3TAallOB HCTOPUM DPAa3BHUTHsS ONTHKH, €€
¢$m10copCKUX M METOOJIOTHUECKUX MPOOIIEM.

4. KOMIIETEHIIUA OBYYAIOHIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUS KOMIIOHEHTA OBPA3OBATEJBHOM ITPOT'PAMMBI, UX
NHIANKATOPBI U IIVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

Komnerenuun NuaukaTopsl Pe3yabTaTsl 00yyeHus1
OIIK-3. Cniocoben OIIK-3.3  Anammsupyer mnpobnemsl, | OIIK-3.3.1 Hwmeer onsIT mnpoBeneHus
NPOBOJIUTH U3MEPEHHUS U MmpoIlecChl W sBJICHHUA B  00JacTH | HAOIIOMCHHI M U3MEPEHHUIA, COCTABICHUS
HaOoIeHUS, BOJIHOBOM  ONTHKH, HCIIOJB3YeT Ha | UIX  ONMCAaHMH U (OPMYJIHPOBKU
06pa6aTI>IBaTL u IMPpaKTUKE 0a30BLIC 3HAHUA U METOAbI BBIBOJOB.

MPENCTaBIATh (hM3NIECKUX UCCIICAOBAHUM, a TAKXKE OIIK-3.3.2 YMeeT npuMEHSATh 3HAHUS 110
9KCIIEPUMEHTAIbHbIC yYMEeT NPUMEHSATh METOBI U PEIICHNUsT | MaTeMaTHKe JIsd  pelleHHWs  3aj1ad
JIaHHBIC. (u3mueckux 3a1ad B Ipo(heCCHOHANBHOHN | (U3HMKU. 3HAET CTPYKTYPY 3a1ad Pa3HOTO
obnactu. BUa W pa3Hble MOAXOIBI K PEIICHHIO
OIIK-3.4 Hcnonp3yeT MaTeMaTWYeCKHWU | 3afad, a TaKKe yMeeT  pelIarh
anmapar, i1 OINMCaHWA, aHaluu3a, | GU3WYEeCKHe 3aJadd W HCIOJIB30BATh
TCOPETUYCCKOI0 U SKCHIEPUMCHTAJIBHOT'O IMOJTYYCHHBIC peuicHuA JUIA
HCCIIEI0OBaHUA u MOJICTIMPOBAHUS | YITIyOJCHHOTO  NOHMMaHHs  3aKOHOB
¢usnyeckux  cucTeM, SIBICHUE W | QU3HKH.
IIPOLIECCOB, HCIIOJIb30BaHUs B | OIIK-3.4.1 Umeer mnpencraBieHus o
npodeccrnoHanbHOM NeATENBHOCTH. METOAMKAX M TEXHOJIOTHSIX (PU3MUYCCKHX
UCCIIEIOBaHUI c [IOMOIbIO
COBPEMEHHOTO 00OpY/IOBAaHHSA, a TaKXkKe
3HAET TEOPUIO M METOIbl (U3MUECKHUX
HCCIIEIOBAaHUH B TNPOQUIBHOW 001acTH
¢uznKn.
OIIK-3.4.2 3HaeT METOABI OpTraHHU3AINU
u TUTAaHUPOBAHUS ¢busnIecKnx
uccieioBanuii u criocodeH GpopmMupoBaTh
UCCIIeIOBAaHUS. HA OCHOBE COBPEMEHHBIX
OJICKTPOHHBIX CpCACTB, MpOBOIUTH
HaOJIIOACHYsI, N3MEPEHUsI U PacyeThl.
5. MNPOT'PAMMA JUCHUITTINHBI
Ha3BaHnue TemMbl \ Kparkoe cogep:kanue TemMbl (BONPOCHI TEMBbI)
Pazneu 1.

1. DnexTpomMarHuTHas IpUPOA CBETA.

1.6 TerutoBoe

1.1 Pa3nensl oNTUKU. DJIEKTPOMArHUTHBIE BOJIHBI.
1.2 CtpykTypa 31eKTPOMarHUTHBIX BOJH.

1.3 DHeprust 371eKTPOMAarHUTHON BOJIHBI.

1.4 Tonspuzanus 3MeKTPOMarHUTHBIX BOJIH.

1.5 ®a3oBast CKOPOCTh B TUAIIEKTPUKAX.

TEIUIOBOTO U3JTY4EHHUS.
1.7 ®opmyna [lnanka. KsanTbl cBera.
Credana-bonpiiMana.

u3iydeHue.  XapaKTepHUCTHKU

3aKkoH

JI/P 1. ®oroaddext

DKcrepuMeHTaIbHas

MpOBEpKa  ypaBHEHUS
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OitHmreitHa 11 GoTodddexkra u ompeneneHue
nocrosiHHOM [lmanka

JI/P 2. OnTrdeckas mupoMeTpus

H3mepenune BBICOKMX TEMIIEpaTyp C IOMOIIbIO
ONTHUYECKOTO MUPOMETPA C UCUE3AIOIIEH HUTHIO

2. lucnepcus cBera. BzaumoneiictBue
CBETAa C U30TPOIHOU CPEHOH.

2.1. dazoBas u rpynmnoBas ckopoctd. Dopmyia
Pones.

2.2. Knaccudeckas TeOpHs JUCTICPCHH.

2.3. Ilornomenue cBera. CriekTpbl. OKpacka Te.
2.4. ®a3oBasi CKOPOCTh CBETA B BEILIECTBE.

2.5. PactipocTpaHeHue 3JIEKTPOMAarHUTHBIX BOJH B
U30TPOITHOM Cpejie.

2.6. ®opmynel Dpenens. VHTEHCUBHOCTh U
MOJISIPU3ALUS TIPU OTPAKESHUU H MTPEIIOMIICHUH.
2.7. TTonHOE BHYTPEHHEE OTPAKCHHE.

JI/P 3. lucnepcust

N3yuenue qucnepcuu:

Yacte A. U3yuenwe gucnepcuu CTeKJa C
HOMOILBIO TOHUOMETpA.

Yacts b. Pedpaxromerp Ilynbdpuxa.

3. Kpucramnoonrtuka.

3.1. OpnHOOCHBIE ® JBYXOCHBIE KPHUCTAJUIBI.
Onucanue OCHOBHBIX 3KCHEPUMEHTOB. J[BoiiHOe
JTy4erperoMIICHHE.

3.2. ITpaBuio Maitoca.

3.3. Ilmockas dSJEeKTpOMarHWTHAs BOJHA B
KpHUCTaJIe. dazoBas CKOPOCTh
AIIEKTPOMArHUTHOM BOJIHBI B KPUCTAJIIE.

3.4. JIBynyuenmpenomiieHHE B  KpHCTaJUIe.
BonHoBas MOBEepXHOCTb  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO  JIydedi B~ OJHOOCHOM
KpHUCTaJIe.

3.5. [Tonspr3annOHHbIE TPU3MBI.

3.6. MaTepdepeHtys moisspu30BaHHBIX JTydei.
3.7. Bpamenue  IUIOCKOCTH  MOJSPU3ALUU
€CTECTBEHHO aKTHBHBIMH BellecTBaMu. Bpamenue
TUTOCKOCTH TIOJIIPU3AIIHA MarHUTHBIM TIOJIEM.

JI/P 4. KpucrammoonTuka

N3ydyeHue KpUCTALIOONTUYECKUX SIBICHUWA TMpU
IIOMOIIM TTOJISIPU3ALIMOHHOTO MUKPOCKOIIA.

JI/P 5. Bpaienue miockocTu
MOJISIPU3AIUH CBETa

Bpamenue miockocT noiaspu3annuy CBeTa;

Yacte A. H3yueHue sBIEHHS  BpallCHHUSA
IJIOCKOCTH  IOJISIPU3AlMU  CBETa €CTECTBEHHO-
AKTUBHBIMH BELICCTBAMU.

Yacte b. MW3yueHme sBineHus  BpalleHUs
IJIOCKOCTH IOJSAPU3aLlUA CBETA B MArHUTHOM
nosie (Ahdexr 3eemana).

Pazpmea 2.

4. NnrtepdepeHius ceTa.

4.1. WuTtepdepeHiuss ~ MOHOXPOMATHUYECKHX
KoJIeOaHUH 1 BOJIH.

4.2. BpeMeHHast KOTEPEHTHOCTbD.

4.3. IIpocTpaHcTBEHHAs! KOTEPEHTHOCTb.

4.4. VIatepdepeHIIMOHHBIE CXEMbl 10 METOAY
JIeNIeHHs BOJIHOBOTO ()pOHTA.

4.5. UntepdepeHus Ha TOHKUX TUIACTUHAX.




6

JI/P 6. IaTepdepeHIIMOHHBIC CXEMBI N3yuenue siBneHuss UHTEpHEPEHIIUU C TTOMOIIBIO
ounpusmsl Openens

JI/P 7. 3yuenne untepdepenuun ceera | M3yuenne natepdepeHIIny CBETa:

Yacte A. Ormnpenenenue paauyca KpHUBHU3HBI
JIMH3BI IO KoJibllaM HeloToHA.

Yactb b Onpenencaue KodduimenHTa
NPEJIOMIICHUS! CTEKIISTHHOM IUIACTUHBI METOJO0M
UHTEPEPEHIIMOHHBIX MTOJIOC PABHOTO HAKJIOHA.

5. udpakmus ceera. 5.1. Tlpunnun TI'rolireHca-®penenss.  30HBI
®peHnens.

5.2. ludppaxuus Openens.

5.3. Mudpaxus Opaynrodepa.

5.4. Jludpakmuonnas pemérka. HakmoHHOe
najicHue JTydei Ha JUPPAKIIMOHHYIO PEHIETKY.

5.5. [TpuHIHTIBI rojiorpayuuecKoro
M300paKeHHUSI.
JI/P 8. ludpaxius cBeta Nzyuenne nudpaxiuu Opaynrodepa:

Yacte A. ludpakuun @payrrodepa Ha IIeim.
Yacte b. Hudpaknun  Opaynrodepa Ha
JT(PPAKIMOHHON pPeleTKe.

6. Onruyeckue KBaHTOBBIE reHepaTophl. | 6.1. CioHTaHHOE U BBIHYKICHHOE U3ITydCHHUE.

6.2. BosgeiictBue cBeTOBOro  IOTOKa  Ha
3aCEIIEHHOCTD YPOBHEM. HuBepcHas
3aCeIEHHOCTb.

6.3. TpéxypoBHeBast cuctema.

6.4. YcrpoiictBo M Tunbl JjazepoB. OCHOBHBIE
CBOMCTBA JIA3€pHOT0O U3JIy4YCHHUS.

6.5. Henuneitnast onTuka.

JI/P 9. U3ydeHue noaspu30BaHHOTO N3yueHne nossipu30BaHHOrO CBETA
cBeTa

JI/P 10. IlpoctpaHcTBeHHAs KorepenTHocTh cBeTa
KOT'€peHTHOCTh

6. CTPYKTYPA U COAEP KAHUE JUCHUTIJINHBI

6.1. ®opma oOyueHHs — O9HAsA, Kypc — 2, ceMecTp — 3

KoaunuecTBo yacoB

HaumeHnoBaHus pa3aeioB U TeM Jleku. | Jladop. | Ilpakr. | CPC+ | Beero
KOHT

Pa3zpea 1.

1. DnekTpoMarHuTHas IPUPOJIa CBETA. 5 5

2. lucriepcust cBeta. B3anmoeiicTBue cBera
C M30TPOIHOU CPEJION.

3. Kpucranmnoonrtuka. 6 6

JI/P 1. ®otoaddext

JI/P 2. Onrtndeckast IupoOMeTpust

JI/P 3.lucnepcust

JI/P 4. KpuctamioonTuka

CBo0OOgHOE 3aHATHE

WINWWWlw
U |O|N| N (N

JI/P 5. BpaiieHue TIoCKOCTH MOJISIpU3alig




CBETa
Paznea 2.
4. NnrepdepeHuns creTa. 5 5 7 17
5. ludpakuus cera. 6 6 7 19
6. OnTnyeckre KBaHTOBBIE T€HEPATOPHI. 6 6 7 19
JI/P 6. IaTepdepeHIIMOHHBIC CXEMBI 3 6 9
JI/P 7. 3ydenue unrepdepeHum ceera 3 6 9
JI/P 8. ludpaxmus cBera 3 6 9
JI/P 9. N3y4enue nonsspu30BaHHOTO CBETA 3 6 9
CB00OOIHOE 3aHsATHE 2 3) 7
JI/P 10. IIpocTpancTBEeHHAs! KOTEPEHTHOCTD 3 6 9
OK3aMeH 2 2
HUTOI'O 3A CEMECTP 34 34 34 114 216
7. OLEHOYHBIE MATEPHUAJIbI (CPEACTBA) AJI51 TEKYIIEI'O KOHTPOJIS

13.
14.
15.
16.

17.
18.

19.

20.
21.

22.

YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTAIIUA

7.1.  KoHTpoJbHBIE BONPOCHI

Paznen 1
Knaccuueckas Teopusi nucnepcud. YpaBHEHHE KojeOaHUW SJEKTpoHA IMOA ACHCTBHEM
AIIEKTPOMArHUTHOM BOJHBI. AMIUIMTY/A U (da3a KojneOaHuil. AHAIN3 PELIICHHUS.
Teopust nucnepcuu. 3aBUCUMOCTD MOKa3aTeNsl MPETOMIICHUSI OT YacTOThl BJAIMU OT JIMHUU
MOTJIOLICHMSL.
Teopus nucnepcun. KoMIuiekcHbIN moKa3aTeNb MPeIOMIICHHUS, €r0 3aBUCUMOCTD OT YaCTOTHI.
OObsicHEHHE aHOMAJIbHOW JUCIIEPCUU.
[Tornomenue cBera. Koaddunuent nornomenus. 3akon byrepa. M3nydyeHue BTOPUUHBIX
BoJIH. lHTeHCHBHOCTD IuHKM nornouienus. [lupuna nuaun. Bpems uznyuenus.
Oxkpacka Tes. OOBbsICHEHHE OKpacKH Tl Ha MPOITyCKaHUE U OTPaKEHHE.
OO0BsicHenue oTuus (pa3zoBOil CKOPOCTH B BEIIECTBE OT CKOPOCTH CBeTa B Bakyyme. Ciyuait
(a30BOIt cCKOPOCTH 0OJIbIIIE M MEHBIIIE CKOPOCTH CBETA.
®da3oBas u rpynnosas ckopoctu. @opmyna Pases.
TemoBoe n3iydyeHne. XapakTepUCTHKHU TETJIOBOTO U3ITyYEHUS.
3axonbl Kupxroda.

. 3akoH Buna. Cnencreus u3 3akoHa Buna.
. 3axkoH Panes-/[xunca. “Ynprpapuoneropas karactpoda’.
. ®opmyna Ilnanka. Kantel cBera. BeiBog dopmyn Buna u Penes-Jxunca u3z ¢gopmyisl

[1nanka.

3akoH Credana-bonpimana.

®oroaddext. 3akonbl CroneroBa. YpaBHeHUEe DUHIITEHHA.

Onpit bote. [lyanusMm csera.

[lonsipu3anuss ~ SJIEKTPOMAarHUTHBIX  BOJIH. Bunel  nmonspuzanuu. Paznoxenue
NOJIIPU30BaHHBIX BOJH HA JIMHEWHO MOJISPU30BAHHBIE U MOJIIPU30BAHHBIE IO KPYTY.

3aKOHBI OTPaKEHUS U MPETOMIICHHSI Ha TPaHUIIE pa3jiena ABYX AUAIEKTPUKOB. BbiBo.
BriBog gpopmyn @penens ans kodpduueHToB otpaxenus (N>1). AHanu3 3aBUCUMOCTH OT
yria rnajaeHusl.

BriBog ¢opmyn @penens i kodduipeHToB npomyckanus (N>1). AHanu3 3aBUCUMOCTH
OT yrJja MnajaeHusl.

MHTEHCUBHOCTB CBETA NPU OTPAKEHUU U NMPEIOMIIEHUH. 3aBUCUMOCTD OT YIJIa NaJCHHUS.
[Tonsipu3anusi cBeTa NpU OTPAXKEHUU M MPEIOMIIEHUU OT ONTHUYECKH 0oJiee MIOTHOM Cpelibl.
3aBUCUMOCTB OT yriia najeHus. SIBinenue bprocrepa.

[TonHOE BHYTpeHHEe OTpakeHHe. AHAJIN3 UHTEHCUBHOCTH MIPETOMIIEHHOM BOJIHBI.
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39.
40.
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43.

44,

45.

46.
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48.
49.

50.
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[TonHoe BHYTpeHHEE OTpakeHHe. AHAIU3 UHTEHCUBHOCTH OTPaKEHHOM BOJHBI. Mupaxu.
ITostHOE BHYTpEHHEE OTpakeHHE. AHAIIN3 NOJISIPU3ALUN OTPAKEHHOUN BOJIHBI.

[Tonnoe  BHyTpenHee  orTpaxenue. Ilapamnenenunen  ®penens. Pacuer  yrioB
napajulesenuIea, Xapakrep MoJIpU3aliy I1a1al0IIero U MpoLIeAIero CBeTa.
JusiiekTpudecKkre CBOMCTBA KPUCTAILIOB.

SIBneHue NBYIydenpeNOMIIEHUS. DKCIIEPUMEHTAJIbHBIE JaHHBIE. XapaKTEPUCTHKH JIyYEH.
[Inockass »n€eKTpOMarHUTHas BOJIHA B KPHUCTAUIE M €€ XapaKTEPHUCTUKH, HaIPaBJICHUE
pacmpocTpaHeHUs TPYIIOBOH U (ha30BOM CKOPOCTEH.

3akoH Mairoca. BeiBon. AHanus.

ITpuzma dyxo.

ITpu3zma Huxoms.

WutepdepeHys moaspu30BaHHbIX JTydel. [lnacTuHKa ¢ TONIUHON KPaTHOW JJIMHE BOJIHBL.
MHTEHCUBHOCTD CBETA 3a IUNIACTUHKOM U €ro NOJIIpU3aLusl.

WutepdepeHiys NoasIpU30BaHHBIX Jiydei. IlnacTuHKa ¢ TOMMIMHOW KpaTHOW TMOJOBUHE
JUIMHE BOJIHBI. IHTEHCUBHOCTD CBETA 3a IUIACTUHKOM U €r0 MOJISIpU3aL.

WutepdepeHnys moisspu30BaHHBIX Jiydei. [macTHHKa ¢ TONIIMHOW KpPaTHOM YeTBEpPTH
JUIMHE BOJIHBI. IHTEHCUBHOCTB CBETA 3a IUIACTUHKOM U €r0 MOJISIpU3aL.

OnTuueckast cuctemMa U3 JBYX MapajyiebHbIX HUKOJIEH M KBapLEBOM IUIACTUHKU MEXKIY
HUMU. AHAIIN3 UHTCHCUBHOCTH CBETA 3a BTOPBIM HUKOJIEM.

IInacTMHKA 4yBCTBUTEIBHOIO OTTEHKA. AHAJIN3 OKPACKU IPU CKPEIEHHBIX U NapaJlIeIbHBIX
HUKOJISIX.

OnTHueckasi cucTeMa U3 JIByX CKpEIIEHHbIX HUKOJIEH M KBapLEeBOW MJIACTUHKHU MEKIY HUMHU.
AHan13 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpamenue miockocTy mossipu3alii B MarHUTHOM Tojie. OmbiTHBIE naHHBIE. OOBsSCHEHHE
SBJICHUS.

Paznen 2

WutepdepeHiys AByX MOHOXpOMAaTHYECKHUX Konebanui. OOmmii cimydwail. Crmyuail aByx
KoJie0aHuH, MOJISIPU30BaHHBIX B NEPIIEHIUKYIISPHBIX HAIPABICHUSIX.

Wutepdepennyst IByX MOHOXpomaTthyeckux BojH. PasHocts xoma. Ilupuna suHUM
UHTEp(DEepeHITH.

BpemeHnHas KorepeHTHOCTb.

IIpocTpaHcTBEHHAs! KOT€PEHTHOCTD.

3Be3/1HbIH UHTEPPEepOMETp KaK MPUMEP HCIOJIb30BAaHUS MMPOCTPAHCTBEHHOW KOT€PEHTHOCTH
JTy4dei.

OnTHyeckre CXeMbl, MOCTPOCHHbIE IO METOJY JAEJeHHUs BOJHOBOro ¢poHrta. Ilpuunna
HEOOXOJUMOCTH HCIONb30BaHUs Takux cxeM. Cxema IOura. XapaktepucTuku. Yuer
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnonb3oBaHue OunpusMbl DpeHens. XapakTEepUCTUKU. YYET BpPEMEHHOMU
KOTE€PEHTHOCTH B CXEME.

Cxema c ucrnosp3oBanue 6uzepkana @penens. XapakTepUCTUKHU. AHAIN3.

Jluauu paBHOTO HakjoHa. TeopeTHueckoe paccMOTpeHHe. AHAIW3 YCIOBUN HAOIIOACHUS
uHTEpDepeHIHH.

JIMHUYM paBHOM TOJIMHBI. AHAINU3 YCIOBUNA HAOIIOACHUS HHTEP(EPEHIINH.

Koneria HeroTona. BreiBog ¢opmynsl paamyca koser. Pesymbpratsl HaOMOACHUS B
MOHOXPOMAaTHYECKOM U OEJIOM CBETe.

ITpunnun ['rolirenca-Openens.

3oHbl Openens.

. Mudpakuus Openens. udpakuns Ha KPyriioM OTBEPCTHH.

. Audpaxuus @penens. JJudpakuus Ha KpyriioM SKpaHe.

. Mudpakuus Openens. udpakuns Ha ocTpoM IPSIMOIMHEHHOM Kpae.

. Hudpaxums Opayarodepa.

. AndpaxnronHas pemerka.
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57. HaknmoHHoe maieHne Jydeld Ha Ju(PAKIIMOHHYIO PEIIETKY.

58. [Ipunnuns! rosorpaduyeckoro n3o0paxenus. I'omorpaMmma miockoro oObeKTa.

59. IpunIUIEl rosiorpadguieckoro n3o00pakenus. ['ojorpaMMa TO4eYHOTO 0OBEKTA.

60. CioHTaHHOE ¥ BBIHYK/IEHHOE U3JIy4eHHE.

61. Bo3aeiicTBHEe CBETOBOIO MTOTOKA Ha 3aCEIEHHOCTh YPOBHEH. JIByXypOBHEBask CUCTEMA.
62. luBepcHas 3ace€éHHOCTh. TpEXypOoBHEBAs CHCTEMA.

63. YcTpoiicTBO U TUIIBI J1a3epoB. TBEPIOTENBHBIN J1a3ep.

64. YcTpolcTBO | TUIIBI Ta3epoB. ['a30BbIil nazep.

65. OCHOBHBIE CBOICTBA JIA3€PHOTO U3JIyUEHUSI.

66. Henuneiinas ontuka.

7.2. Temsl 10kJ1a/10B (pedepaToB)
He npenycMmoTpeHsl mporpaMmoin AUCUUTLIMHBI
7.3. Tembl NHCbMEHHBIX PadOT (THIBI 32/124)

KoHTposabHbIe paboThI 10 TEMAM:
— TemuoBoe u3nydeHue.
— TI'pynnoBas u ¢a3zoBast CKOPOCTb.
— Jlucnepcus cBera.
— Ilornomenue caera.
— 3akoH Mamtoca.
—  ®opmynsl Openens.
— IlosHOE BHYTpEHHEE OTPAKEHUE.
— MHWHTepdepeHnus noasipu30BaHHOTO CBETA.
— Hntepdepenuronnsie cxembl. IHTepdepeHns B TOHKUX MJICHKaX.
— Judpakuus @penens, @paynrodepa.
— Jludpakunonusie pemeTku. Jlazepsl.

KonTposnbHast paboTa 1Mo HpoBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKA3aHHBIX BBIIIE KOHTPOJBHBIX BOIPOCOB.

7.4. OOpa3en cojep:KaHusl IK3aMEHAIHOHHOT0 OWJieTa (MPH HAJMYHM IK3aMeHA
1Mo M CIMIJINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Knaccuueckas Teopust 1ucriepcuu. Y paBHeHHE KoieOaHUM 3JIeKTpOHa MO JeficTBHEM
AIIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/A U da3a KojneOaHuil. AHAIN3 peLIeHHUS.

2. [IMdIIeKTpUYECKHE CBOMCTBA KPUCTAIIOB.

3. @okycHOe paccTosiHuE [BOSKOBBINYKJIOW auH3bI F=0,05 M. ToueuHbIi MCTOYHHK CBeTa
HaxXOJIUTCA HA TJIABHOM onTHYecKoil ocu Ha pacctossuun d=0,06 M oT yuu3bL. JInH3a paspe3aercs
IUIOCKOCTBIO BJOJb ONTHUYECKOM OCH Ha [BE€ pAaBHbIE 4YacTH, KOTOPHIE pPa3[ABUIAIOTCS Ha
paccrostaue S=0,01 M cHMMETPUYHO OTHOCHUTEIIBHO ONTHYECKOUN och. HalTh paccTosiHue Mexnay
JIBYMsI U300paKEHUSIMUA TOUKH.

B CJIy4ac BCIACHUSA qu6HOFO mnmponecca ¢ UCHOJIb30BAHUEM JSJICKTPOHHOI'O OGy‘-ICHI/I}I n
JUCTaHIIMOHHBIX O6pa30BaTeJ'H)HBIX TGXHOJ’IOFI/Iﬁ, COJACPIKAHUC OoujeTa MOXKET OTJIWYATLCS OT
MMPUBCACHHOTIO.
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8. PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT OBYYAIOIIHUECH

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJle MCXOJd M3 MakCHMMyMa, NpHBEIEHHOro B Talnuue Huwke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JaHUi, aKTUBHOCTb BO BpEMs
IIPOBEJCHUS JICKLMOHHBIX U MPAKTUYECKUX 3aHATUN (ydacTue B OOCYKIEHUM TEKYLIEro U
IpOiiIeHHOr0 MaTepuaa, peleHne 3a1ay U T.11.).

8.1. Cemectp 3

MakcumasbHoe
Homepa
Bunawbi pador KOJHYECTBO
paseioB 5AILIOR
Opranu3zalinoHHO-y4ebHas paboTa B ayAUTOPUH 5
CamocrosiTenbHas paboTa 3)
1,2 JlaGopaTopHbIie paboThI 20
KoHTposbHbIE pabOoThI 10 PAKTHUKE 10
KontponbHast paboTa o TEOPETHUECKOMY MaTeprary 20
UTOoro 60
IK3aMeH 40
OOummii uTor 3a cemecTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IATHOAJUTLHON IIKAJIE
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 32YTEHO
75-79 C 3a4TEHO
70-74 D 32YTEHO
60-69 E YIOBJIETBOPUTEIHLHO SaTTeHO
35-59 FX HEYJIOBIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA I JINL C
OI'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3JOPOBbs U UHBAJINAOB

B xozxe peanu3zanuu JUCHHUILTUHBI HCTIONIB3YIOTCS CICAYIOIINE TOTOTHUTEIHBIE METOIBI
00yYeHUsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IMMPOMEKYTOYHOH aTTeCTAIlMH O0YJarOIINXCs B
3aBUCHUMOCTH OT UX WHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTIETIBIX M CITA0O0BHIAIINX

— JTeKIuu Oo(OPMIISIOTCS B BHIE DJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— JUIS ~ BBIMIOJHEHWsS]  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEIOCTABISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE UCTIOIH30BAHUE COOCTBEHHBIX YBEITUIHBAFOIINX
YCTPOMCTB;

- MMMCbMEHHBIC 33JITaHUs ODOPMIISIOTCS YBEIIMYCHHBIM IIPUDTOM.

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIUX :

- JIEKIIUK 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMMCEMEHHBIC 33JIaHUS BHIMOIHSIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (opMe;
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— 9K3aMEH NPOBOAWTCS B MHUCBMEHHOM (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO aniapara:

— ek  OoQOpMIISIIOTCS B BHUJAE OJEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C
HIOMOIIBIO KOMITBIOTEPA CO CIEIUATN3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- MUCHMEHHBIE 3a[aHUs BHITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hOpMe MM BBIIOIHSIOTCS B TUCbMEHHON
dbopMe Ha KOMIThIOTEDE.

[lpn HeoOXOOMMOCTH NpPEAyCMaTPUBAETCSl yBEIMYCHHWE BPEMEHM JUI IIOATOTOBKH
OTBETA.

[lpouexypa mpoBeaeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcCs
YCTAQHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexxyTouHast aTTECTAaLUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpouedaypbl OLEHHBAHUS PE3YJIbTaTOB OOYyYeHHUsS JIOIyCKaeTrcs ¢
UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIIMOHHBIM U OMOIHOTpadMuecKuM pecypcaMm B CETH
WurtepHer s kaxzaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYCHUSM HX
3JI0POBBSI ¥ BOCTIPHATHSL HHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IIEYaTHOHN (pOpME yBETUUEHHBIM MIPU(PTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHHSIMU OMIOPHO-BUTaTEIBHOTO arapara:

— B [IEYaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYuebHble 3aHATUSA MPOBOJATCS B 4-M yueOHOM Kopryce (T. JoHeuk, mp. TearpaibHbIH,
1. 13). lns npoBe/icHUs JICKIIMOHHBIX 3aHATHI TpeOyeTcs ayTuTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOHl NOCKOH, MyJIbTUMEAUWHBIA MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTY/IeHTOB, padouee MecTo MpenoiaBaresns, Beixoa B MIHTepHeT — npoBoiHOM min ¢
ucrnosb3oBanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM paboOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekH yHHMBEpCUTETa W JPYTUX 3JEKTPOHHBIX OMOIMOTEYHBIX 0a3 NaHHBIX,
ydaeOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl oOmien Gpu3nMKu 1 TUAAKTUKA (pusuku (ayn. 220).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4deOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MelieHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYLIUH KOHTPOJb 3HAHWH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAaHHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa
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URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctyma: 1jisi aBTOPU30B.
nosb3oBaTesen. — TeKcT: 3JIeKTPOHHBI.

6. DJIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Hownenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIN.

7. DJyieKTPOHHBIN KaTajor Hayunoit 6uGmmoreku Jonl'Y: pazmen caitita / Hb
Houl'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctynma: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s Ttosib3oBaTene JJonl'y.

8. JduaexTpounblii apxuB Joul'Y: pasnmen caiita / Hb Jonl'Y. — Tekcr:
anekTpouubii // DBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum moctyma: CBOOOHBIA.

13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (koprnioparusnast nmutien3us Joa['Y Ne 46484614)

2.  Microsoft Office (koproparuHas nutier3us JJoul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark m1st BRICIINX y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunensuun GPL, Apache,
BSD a5 cBOGOAHOIO MpOrpaMMHOI0 00ECTIEUEHHUS ).
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