


Padouas nporpamya JucuuninHel «O0masi H  JIRcHepHMeHTAAbHAas
pusura (Ontura)» 179 odywarounixcs no HanpasieHHio noarotoBku 03.03.02
Gusura  (IMpoduns: @usmka), cocTaBleHa Ha ocHoBaHHMH DeaepaibHOro
roCcyYIapCTBEHHOIO 00pa30BaTeILHOTO CTaHAapTa BbiCclIeTo 00pa3oBaHHs —
0akalaBpHaT 1o HanpaBaeHuio noarotoBkH 03.03.02 dH3MKaA, YTBepKIAEHHOIO
npHkasoM MpHucTepcTBa HaykKH M BbICIIEro  oOpazoBaHMs Poccuiickoii
@enepatinu o1 07.08.2020 Ne 891 (¢ u3M. u 1om.), [lopsaka opraHHzalyd H
OCyLIeCTBIeHHsT  oOpa3oBaTeibHONH  JeATeNbHOCTH 10  00pa30oBaTelbHbIM
[porpamMMaM BbICLIEro 00pa3oBaHHs — NporpamMmanm OakajiaBpHaTta, MporpamMma
CrenMaTHTeTa,  [NporpaMMaM  MarHcTparypbl, VTBEPAIEHHOIO  MPHKA30M
MuHHCcTepeTBa HayKH M BhICLIEro oOpa3zoBaniis Poccufickoit @egepauuu or 06
anpeas 2021 r. No 245 (¢ u3M. ¥ 10f.), B COOTBETCTBHH C YUeOHBIM TJIAHOM.
yTBepAIeHHBIM YueHbiM coBeToM DI BOY BO «doul Y» a1s Hadopa 2024 roaa.

PaszpadboTuiik:
AOLEHT
K.(b-M.H.. JOLSHT A. B. besve

Padouas mporpanmisa YTBepaIeHa Ha 3acedanns kadeaps! oOweli (H3HKH H AHIAAKTHKH
hu3nKy.
lipoToro:1 o1 26.03.2024 r. Ne 12

3apeayvtonnii kadeapoit A. B. besve

COI'JIACOBAHO:

H.o. nexana ¢u3nko-rexHiyecKkoro

dakyabTeTa C. A. @oxzeHKO
28.03.2024 r.

Yyedno-MeToaideckas KOMICCHs HIF3HKO-TEXHHYECKOTO (DaKyIbTETA.
[Ipotoro1 o1 27.03.2024 r. Ne 2.

[Tpeaceaateas /{//“ B. H. Koteuxko

’/./

PyKOBO11Te 11 0CHOBHOI npodeccHoHaThHOI

00pazoBaTe:IbHOL 11POTPAMMBI: 74/;7‘ '
il ) A7 7

KaHIHIaT (PH3HKO-MATeMATHYECKHN HAVK A. B. be3ve
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COIYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUCHUE JTAHHOM:

0azoeasn no02omosKa no mamemamuxe u puzuke 8 00véMe NPoOcpPaMMbl CpeoHell WKOIbL,

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

OnemenmapHasn mamemamuxa,

Ananumuueckasn eeomempus u aunetinas anrceopa. Teopus epynn;

Mamemamuueckuil ananus,

Huppepenyuanronvie  ypasmenus. Humecpanvhvie ypasHeHus U — 68aPUAYUOHHOE
ucuucnenue;

Teopusi pyHKYUII KOMNIIEKCHO2O NEPEMEHHO20;

Bexmophwiii u menzophsiii ananus;

Memoowt mamemamuueckou pusuxu,

Teopus eeposmuocmu u Mamemamuyeckds CmamucmuKa;

Teopemuueckas gusuxa (Teopemuueckas mexanuxa. Mexanuxka cniowmsix cpeo,

Obwas u sxcnepumenmanvrasn usuxa (Mexanuxa);

Obwas u sxcnepumenmanvhasn usuxa (Monexynapnas gusuxa. Tepmoounamura);

Obwas u sxcnepumenmanvras usuxa (Dniexkmpuiecmso u MacHemusm);

Obwas u sxcnepumenmanvrasn usuxa (Oowuti puzuueckuli. RPAKmMuxKym);

Onemenmaphasn gusuka;

IIpoepammuposanue u mamemamuyeckoe MoOeIuposanue.

1.2. JIucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOEHHE IaHHOM
JUCIATUTMHBI HEOOXOIMMO KaK MPEIIIeCTBYOIIEE:

Teopemuueckasn gusuxa (DneKmpoOUHAMUKA CRIOWHBIX CPeO);

Teopemuueckas ¢puzuxa (Keanmosas mexanuxa),

Teopemuueckas gusuxa (DnekmpoouHamuxa);

Teopemuueckas guzuxa (Puzuka KOHOEHCUPOBAHHO20 cocmosnus. Puzuka Gazoewix
nepexo008. Tepmoounamuka u cmamucmudeckas gusuxa. Qusuueckas KUHEMUKa);

Obwas u sxcnepumenmanvras usuxa (Quzuka amoma u amoMHbIX s811eHUlL),

Obwas u sxcnepumenmanvuasn gusuxa (Puzuka amomHo2o 10pa u 4acmuy),

Obwas u sxcnepumenmanvras gusuxa (Obwuii pusuveckui. NPaKkmuxKym);

Acmpodghuzuka, acmpoHomus u Memoouka npenooasanusi acmporHomuu (Acmpogusuxa);

Iloozomoska u coave u coaya 20cy0apcmeenHo20 IK3AMeHa;

Buinonnenue u 3awuma 6blnycKHOU K8AIUDUKAYUOHHOU PAOOMbI.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1. OOmas xapakTepucTuKa

HanmenoBanme mokazarens 3HaueHue nokasaresns
HasBanne o6pazoBaTenbHON TIPOrpaMMBI 03.03.02 ®usuxka (IIpoduib: Ousnka)
[udp n Ha3BaHUE B COOTBETCTBUHU C b1.5.M3 O61as u s3xcnepuMeHTaIbHas
y4eOHBIM TIJIAHOM ¢dusuka (Ontuka)

Yacts 00pa3oBaTeIbHOM MPOrpaMMBbl bazoBas yacth
KonnyecTBo 3a4eTHBIX €IUHULL / BCETO YacoB 5,5/198
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2.2.  PacmnpeneneHue 4acoB IO NEPHOIaM 00yUEHUS
O01ee KOJIMYECTBO YaCOB
o = CaMoCTOA-
dopma S| @ N
> | @ | Jexkuu- | Jadopa- | npaKTH- TeJbHOU ®opma
o0yueHmust 7 = BCero
Y | OHHBIX | TOPHBIX | YECKHX paGoTsI + KOHTPOJIS
KOHTAKTHAas
Ounas 2 4 51 - 51 96 198 DK3aMeH
3. HEJA JTUCIUAIIJINHBI
O3uaxomnenue cmyoeHmo8 ¢ @QYHOAMEHMAIbHLIMU — (UUYECKUMU — 3AKOHAMU U

NOHAMUAMU, MEOPUAMU U OCHOBAMU 2€OMEMPUUECKOU, BONHOBOU U KE8AHMOBOU ONMUKU.
DopmuposaHue HaBbIKOG CAMOCMOAMENbHOU YYeOHOU 0esmelbHOCMIUL.

Cohopmynuposams 0ocHOGHbIE  NPUHYUNBGI U 3AKOHbI  ONMUKU,  ONpedelums Ux
Mamemamuyeckoe — 8blpadNCeHUe, O3HAKOMUMb €  OCHOBHbIMU  (U3UYECKUMU  ABLEeHUIMU,
Memooamu ux HAOMOeHUss U IKCNePUMEHMANIbHO20 UCCIe008aHUs, C 2NIAGHbLIMU MemoO0aMu

MOYHO2O — UBMEpeHUs  QU3UYeCKUX GeluduH, ¢ Memooamu oOpabomku U  aHalu3a
Pe3yIbmamo8 dKCNepuMeHmd, ¢ OCHOBHbIMU — (u3udecKumMu npubopamu, U Memooamu
06pabomku  pe3yibmamos IKCnepuMenma,; CQhOpMUposams HABbIKU  IKCHEPUMEHMATbHOU

pabomul,; O3HAKOMUMb C OCHOBHbIMU NPUHYUNAMU DUUYECKO20 IKCNEepUMEHmA, HAY4Umbo
APABUIbHO BbIPAdCAMb  usudecKkue uoeu, KOIUYeCmEeHHO  opMynuposams U  peuams
3a0auu, oyeHusamv NOPAOKU @QUUYECKUX 8eIUUUH; 0aMb SACHOe Npedcmaegienue O SpaHuyax
NPUMEHUMOCIU  (PU3UYECKUX MoOoenetl U 2unomes; pa3zeums a0O03HAMENbHOCMb U UHmMepec
K U3YYeHUI0 ONMUKU, 0amb NOHUMAHUE BAXCHEUWUX IMANno8 UCMOPUU pPAa38Umus ONMuKuU,

ee unocopckux u memooonocuyeckux npooiem.

4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHS KOMIIOHEHTA OEPA30BATEJIBHOM IMPOT'PAMMBI, UX
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

KoMmnerenuuu NuaukaTopsl Pe3yabTaThl 00yyeHHs
OIIK-1. Cnocoben OIIK-1.33 Anamuszupyer | OIIK-1.33.1 Mmeer onbIT npoBeaeHUs
IIPUMEHSATH 0a30BbI€ | TPOOJIEMBI, TPOLIECCHl U | HAOTIOACHUM u U3MEPEHHUI,
3HaHUST B O0OJIACTH | sIBJI€HUS B 00JIaCTH COCTaBJIEHUS  MX  ONHUCAaHUH U
¢buzuKo- BOJIHOBOW OITHKH, (GOpMyIUPOBKH BBIBOJIOB.
MaTEMaTHYECKHUX u | ucnospdyet Ha npaktuke | OINK-1.33.2  YMeer  mpuUMeHATh
(umn) €CTECTBEHHBIX | 0a30BbI€ 3HAHUS U 3HaHUSA N0 MATEMATHKe I pelIeHUs
HayKk B cdepe cBoel | MeTonbl pu3nuecKkux 3ajau (U3MKU. 3HAeT CTPYKTYpY 3a/ad
npodeccuoHanbHOM WCCJIEIOBAHMM, a TAKXKE | PA3HOTO BUJA W pa3HbIE MOAXOIBl K
JESATEIHOCTH; yYMEET PUMEHSITh pEIIEHNI0 3aJa4, a TaKkKe YMeeT

MCTOJBI AJId PCIICHUA
bu3nUecKux 3a1a4 B
po¢eCCHOHATBHON
obnactu.

pemath  (QuMyeckue  3amauyd U
UCIOJIb30BaTh TIONyYEHHBIC DPEIICHUS
TUTSt yrayOJIeHHOTO TTOHUMaHUS

3aKOHOB (DU3HKH.

OIIK-1.34 [TpoBoaut
HAy4YHBIC UCCIICTIOBAHUS
bu3nyecKux 0ObEKTOB, a

OIIK-1.34.1 Vimeer mpeacTaBieHUs O
METOIMKAX " TEXHOJIOTHUSIX
bu3nIecKux HCCIIEIOBaHUM c




TAKXEC IMPOBOJUT
PpacyCThI C MOJTYYCHHBIMU

MTOMOUIbIO COBPEMEHHOTO
000py/IOBaHus, a TAKXKE 3HAET TCOPHIO

JTAHHBIMH C U METOZb! (PU3MYECKUX HCCIICIOBAHUM
HCII0JIb30BaHUEM B PO MIIbHON 001acTH (PU3HUKH.
HOPMAaTHBHBIX OIIK-1.34.2 3Haer METOIbI
CIPaBOYHHUKOB. OpraHu3aIu " TUTAHUPOBAHHUS
bu3UecKuX UCCIIeIOBaHUH "
croco0eH ¢dbopmupoBaTh
UCCIIEJOBAaHHS Ha OCHOBE

COBPCMCHHBIX J3JICKTPOHHLIX CpPCICTB,
MIPOBOJIUTH HAOIIIOICHUS, U3MEPEHUS
pacyeThl.

S. ITPOI'PAMMA JUCHUIIJIMHBI

Ha3zBanue reMbl

\ Kpartkoe coaep:xkaHue TeMbl (BOIPOCHI TeMbl)

Pazpmea 1.

1. DnexTpomMarHuTHas IpUPOJIA CBETA.

1.1 Pa3nensl onTUKU. DIEKTPOMArHUTHBIE BOJIHBI.

1.2 CtpykTypa 31€KTPOMAarHUTHBIX BOJIH.

1.3 DHeprus 371eKTPOMAarHUTHON BOJIHBI.

1.4 Tonspuzanus 3MEKTPOMarHuTHBIX BOJIH.

1.5 ®a3oBas cKOpOCTh B TUAIIEKTPUKAX.

1.6 TemnoBoe  m3mydeHue.  XapaKTEPUCTHKH
TEIUIOBOIO U3Ty4EHHUS.

1.7 ®opmyna Ilnanka. KsauTbl cBerta.
Credana-bonpimana.

3akoH

2. Jlucnepcust cBera. BzanmopericTeue
CBETA C U30TPOITHON CPEION.

2.1. da3zoBas u TpymmoBas ckopoctr. Popmyna
Pones.

2.2. Kimaccudeckast TeOpus JUCIIEPCHH.

2.3. Ilornomenue ceera. Crnektpbl. OKpacka Tell.
2.4. ®a3oBasi CKOPOCTH CBETA B BEIIIECTBE.

2.5. PacipocTpaHeHue 3JeKTPOMAarHUTHBIX BOJIH B
MU30TPOIHOU cpefe.

2.6. @opmynsl Dpenens. HTeHCHUBHOCTH U
MOJIIpU3aLUs IPU OTPAKEHUH U TIPETTOMIICHUH.
2.7. IlonHOE BHYTpEHHEE OTpaskeHHE.

3. Kpucramnoonrtuka.

3.1. OnHOOCHBIE ® JBYXOCHBIE KPHUCTAJUIBI.
Omnucanue OCHOBHBIX SKCHEPUMEHTOB. J[BoiiHOE
JTy4enperoMIICHHE.

3.2. [IpaBuio Mamtoca.

3.3. [Ilmockass dSneKTpOMarHWTHas BOJHA B
KpHUCTaJIe. dazoBas CKOpOCTh

BHGKTpOMaFHI/ITHOﬁ BOJIHBI B KpHUCTAJIJIC.

3.4. JIBynyuenpenomlieHHE B  KpHCTaJUIE.
BonHoBass MOBEpXHOCTH  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO Tyuen B OJHOOCHOM
KpHUCTaJIe.

3.5. [Tonspu3annoOHHbIE IPU3MBI.

3.6. MaTepdepeHIys moispu30BaHHBIX JTydei.
3.7. BpameHue  IUIOCKOCTH  MOJSPU3ALUHU
€CTECTBEHHO aKTHBHBIMH BelllecTBaMu. Bpaimienue
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‘ IIJIOCKOCTH HNOJIAPpU3alluil MAarHUTHBIM ITOJIEM.

Paznmea 2.

4. UntepdepeHuns creta. 4.1. HNHTepdepeniius  MOHOXPOMATHYECKUX
KoJIeOaHU M BOJIH.

4.2. BpeMeHHasi KOT€pEHTHOCTb.

4.3. TIpocTpaHCTBEHHAs! KOTEPEHTHOCTb.

4.4, WHTrephepeHIIMOHHBIE CXEMBl TI0 METOIYy
JIeJIeHUs BOJTHOBOTO (DPOHTA.

4.5. ntepdepeHius Ha TOHKUX TUIACTHHAX.

5. udpakuus certa. 5.1. Tlpuanun TI'rolireHca-®penens.  30HBI
OpeHnens.

5.2. ludpaxuus Openens.

5.3. Mudpaxus Opaynrodepa.

5.4. Jludpakmuonnas pemérka. HakmoHHOe
najcHue Jydei Ha TUPPAKITMOHHYIO PEIIETKY.
5.5. [IpuHnums! rojorpaduueckoro
N300pakKeHMUS.

6. OnTuueckue KBaHTOBbIE reHepaTopbl. | 6.1. CioHTaHHOE U BHIHYXACHHOE H3ITYYCHHUE.

6.2. Bo3zgelicTBHE  CBETOBOTO IIOTOKA  Ha
3aCeNEHHOCTD YPOBHEHM. HNuBepcHas
3aCeIEHHOCTb.

6.3. TpéxypoBHeBas cucTema.

6.4. YcrpoiictBo u Tunbsl jazepoB. OCHOBHBIC
CBOIICTBA J1a3€PHOT0 U3ITyYEHUSI.

6.5. Henmneiinast onTuka.

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHHs — O9Has, Kypc — 2, ceMecTp — 4

KoaunuecTBo yacoB

HanmeHoBaHMA pa3jeioB U TeM Jleku. | Jladop. | Ilpakr. | CPC+ | Beero
KOHT

Pazpeu 1.

1. DnekTpomMarHuTHAst IPUPOJA CBETA. 8 8 14 30
2. I[I/Icnepcmf CBETa. P?»aI/IMOI[eI/ICTBI/Ie cBera 9 9 16 34
C M30TPOIHOM cpemoii.

3. Kpucramnoonrtuka. 9 9 16 34
Paznea 2.

4. atepdepeHnus cBeTa. 8 8 16 32
5. ludpaxuus cBera. 8 8 16 32
6. OnTnyeckne KBaHTOBBIE TEHEPATOPHI. 9 9 16 34
OK3aMeH 2 2

HUTOI'O 3A CEMECTP 51 51 96 198
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

Paznen 1
Knaccuueckas Teopust aucnepcud. YpaBHEHHE KojeOaHUW S3JEKTpoHA IOA AeHCTBHEM
AIIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/A U (a3a KojneOaHuil. AHAIN3 PELICHHUS.
Teopust nucnepcuu. 3aBUCUMOCTD MOKa3aTeNsl MPETOMIICHUSI OT YacTOThl BJAIM OT JIMHUU
HOTJIOLICHMSL.
Teopus nucnepcun. KoMiuiekcHbIN oKa3aTellb MPETOMIICHUS, €r0 3aBUCUMOCTb OT YaCTOTHI.
OO0ObsicHEHHE aHOMAJIbHOW JUCIIEPCUH.
[Tormomenue cera. Koaddunuent nornomenus. 3akon byrepa. M3mydeHue BTOpHUYHBIX
BoJIH. lHTeHCHBHOCTD InHKN nornouienus. [lupuna nuaun. Bpems uznyuenus.
Okxkpacka Ten. O0bscHEeHHEe OKpAaCKH TeJ Ha MPOIyCKaHHe U OTPaKeHHeE.
OO6mbsacHenne oTnuus (pa3oBoil CKOPOCTH B BEIIECTBE OT CKOPOCTH CBETA B BakyyMme. Ciyuai
¢ba30Boil ckopocTy 60JIbIlIE U MEHbIIIE CKOPOCTH CBETA.
®a3oBas u rpynnosas ckopoctu. @opmyna Pases.
TemoBoe n3nyueHue. XapakTepUCTUKH TEIIJIOBOTO U3TyYECHHUS.
3akonsl Kupxroga.

. 3akoH Buna. CnenctBus u3 3akona Buna.
. 3akoH Panes-J/>xunca. “YnpTpaduonerosas katactpoda’.
. @opmyna [lnanka. Kantel cBera. BeiBon gopmyn Buna u Penes-/[xunca u3 gopmyssi

IInanka.

3akon Credana-bonbnmana.

doroaddexr. 3akonsl CroneroBa. YpaBHeHUE DUHIITECHHA.

Oneit bote. [lyanusm csera.

[Tomsipusanuss  2JIEKTPOMArHUTHBIX BOJIH. Bunel  nmonspuzanuu. Pa3znoxenue
NIOJIIPU30BaHHBIX BOJH HA JIMHEWHO MOJISPU30BAHHBIE U MOJIIPU30BAaHHBIC 10 KPYTY.

3aKOHBI OTPAKEHUS U MPEIOMIICHHS Ha TPAaHULIE pa3jiena ABYX AUAIEKTPUKOB. BbiBo.
BeiBog popmyn @penens nis kodappunueHToB otTpaxkenus (N>1). AHanu3 3aBUCUMOCTH OT
yTila NajeHusl.

BeiBog dopmyn @penens ans kodppuIMeHToB nponyckanus (N>1). AHanu3 3aBUCHMOCTH
OT yIJIa NTaJICHUS.

WMHTEHCUBHOCTB CBETA MPU OTPA’KEHNUHU U MPEIOMIIEHUH. 3aBUCUMOCTD OT YIJIa NaJCHHUS.
[Tonsipu3anusi cBeTa MpU OTPAXKEHUU U MPEIIOMIIEHUN OT ONTHYECKH 00Jiee MIOTHOW Cpesbl.
3aBUCHMOCTB OT yIuia najgeHus. Ssinenue bprocrepa.

[TomHOE BHYTpEeHHEE OTpakeHUE. AHAIN3 UHTEHCUBHOCTH MIPEIIOMIICHHOM BOJIHBI.

[TotHOE BHYTpEHHEE OTpakeHHE. AHAJIN3 HHTEHCUBHOCTH OTPAKEHHOM BOJIHBL. Mupaxu.
[TotHOE BHYTpEHHEE OTpakeHHe. AHAIIN3 MOJISIpU3alii OTPaKEHHOMN BOJIHBI.

[Tomrnoe  BHyTpeHHee  orpaxkeHue. [lapamnenenunen  ®@penensa. Pacuer  yriioB
napajuieenuIesa, Xapakrep HoJIpU3ayy MMa1arollero U MpoIIeIero CBeTa.
JlndnekTpudeckrie CBOMCTBA KPUCTAILIOB.

SIBieHue qByIydenpesloMICHNS. DKCIIEpUMEHTANIbHbIE JaHHbIE. XapaKTePUCTHKH JIydeH.
[Inockasg »neKTpOMarHUTHas BOJIHA B KPHUCTAUIE M €€ XapaKTEpPUCTUKH, HAINpPaBICHUE
pacmpocTpaHeHus TPYNOBOH U (a30BOM CKOPOCTEH.

3akoH Mamtoca. BeiBoa. Ananus.

ITpuzma dyxo.

ITpuszma Huxkoss.

WnTepdepenius nonaspu3oBaHHbIX Jdydeil. [ImacTuHka ¢ TONIUHONW KpaTHOW JJIMHE BOJIHBI.
MHTEHCUBHOCTB CBETA 3a INIACTUHKOM U €ro NOoJIsIpu3aLusl.

WnTepdepenius moisipu3oBaHHbIX Jyded. [lnmacTuHka C TONIIUMHOW KpaTHOM IMOJOBHHE
JUTMHE BOJIHBI. IHTEHCUBHOCTB CBETa 3a INTACTUHKOW U €ro MOJISpU3aLus.
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WNHuTtepdepeniius moaspu30BaHHBIX Jydeil. IlnacTmHKa ¢ TOJMIMIMHOW KpaTHOW YETBEPTH
JUIMHE BOJIHBI. IHTEHCUBHOCTH CBETA 32 IUIACTUHKOMN U €T0 MOJISIpU3aLUs.

OnTnueckas cucrema U3 JBYX IMApPAJUICNIBbHBIX HUKOJIEH M KBapLEBOM IJIACTHHKH MEXAY
HUMU. AHAJIN3 UHTEHCUBHOCTH CBETA 3a BTOPBIM HUKOJIEM.

[InacTrHKa 4yBCTBUTEIBHOIO OTTEHKA. AHAIIN3 OKPACKHU ITPU CKPEILEHHBIX U MapalIeIbHbIX
HUKOJISIX.

OnTHueckasi cucTeMa U3 IByX CKPELICHHBIX HUKOJIEH M KBapLEBOU IIJIACTUHKHU MEKy HUMHU.
AHa13 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpaienue miockocTu mossipusalid B MarHUTHOM mose. OmnbiTHble AaHHble. OObsCHEHUE
ABJICHUS.

Pa3nen 2

WutepdepeHiyst AByX MOHOXpOMAaTHYeCKHX Konebanuit. OOmmii cimywail. Crmyuail aByx
KoJIeOaHUH, OJIIPU30BAHHBIX B NIEPIEHAUKYISPHBIX HAIIPABICHUSX.

Wutepdepennyst 1ByX MOHOXpoMaTuyeckux BoiH. Pasnocts xonma. Illupuna nuHHM
UHTEphEpPEHITUN.

BpemenHas KOrepeHTHOCTD.

ITpocTpaHCcTBEHHAs: KOTE€PEHTHOCTD.

3Be3/IHBIM UHTEPPEPOMETp KaK MPUMEP MCIIOIB30BaHUS MMPOCTPAHCTBEHHOW KOTEPEHTHOCTH
JTy4en.

OnTuyeckre cxembl, INOCTPOEHHBIE 10 METOAY JeJIeHUus BOJIHOBOro ¢poHTa. [Ipumumna
HEOOXO/MMOCTH HCHONb30BaHUs Takux cxeM. Cxema IOnra. XapakrepucTuku. Yuer
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnons3oBanue OunpuszMbl @Openens. XapakTepUCTUKH. Y4YeT BpPEMEHHOM
KOTE€PEHTHOCTH B CXEME.

Cxema c ucrnonpzoBaHue 6usepkana Openens. XapakTepUCTUKH. AHAIU3.

Jlunuu paBHOrO HakJIOHA. TeOpeTHuecKoe paccMOTpeHue. AHAIU3 YCJIOBHM HaOIIOIEHUS
uHTEephEpPEHITUN.

Jlunuu paBHOM TOMIMIMHBL. AHATN3 YCIOBUM HAOIIOIEHUS UHTEP(DEPEHIINH.

Konbua Herorona. BeBon ¢opmynsl paauyca kosen. Pesynprarsl HaOmrofeHus B
MOHOXpPOMaTHYECKOM U O€JI0M CBETE.

ITpunuun I'rolirenca-dpenens.

3oHbl OpeHens.

Hudpakuus Openens. Audpakius Ha KpyriaoM OTBEPCTUH.

Hudpaxus Openend. JAudpakuus Ha KpyriioM 3KpaHe.

Hudpakuus Openens. Audpakius Ha oCTPOM NMPSMOIMHEHHOM Kpae.

Hudpakmus Opaynrodepa.

JudpakumonHas pemeérka.

Haknonnoe nasenue nydeil Ha AMPPaKIMOHHYIO PEHIETKY.

[Tpuniuns! rosorpaduyeckoro n3oopaxenus. ['ogorpamma miockoro 00bEKTa.

[TpunuMMEI rosiorpaguyeckoro n3oopaxeHus. ['ogorpaMma Tou€4HOro 0OBEKTA.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

Bo3aelicTBrue cBETOBOTO MOTOKA Ha 3aCEIEHHOCTh YPOBHEN. JIByXypOBHEBAsI CUCTEMA.
WHBepcHas 3ace€HHOCTh. TpEXypOBHEBas CUCTEMA.

Y CTpolcTBO M TUITBI J1a3epoB. TBEpIOTENBHBIN J1a3ep.

YCeTpoiCTBO U THIIBI J1a3epoB. ['a30BbIi s1a3ep.

OCHOBHBIE CBOMCTBA JIA3€PHOTO U3ITYYECHUS.

Henuneinas onruka.

7.2.  Tembl NHCbMEHHBIX PadoT (THIIBI 32/124)
KoHTpoibHbIe paboThI 10 IPAKTUKE TEMAM:

— T'eomerpuueckas onrtuka.

— TennoBoe uznyueHue.



— I'pynmoBas u da3oBasi CKOPOCTb.

— Jlucnepcus cBera.

— Ilornomenue caera.

— 3akoH Mamntoca.

—  ®opmynsl Openens.

— TlonHoe BHyTpeHHEE OTpaKEHHUE.

— MHWuTepdepenus nonspu30BaHHOTO CBETA.

— MHWurepdepenunonnsie cxembl. IHTEppEepeHIINS B TOHKUX MJICHKAX.

—  Judpakuus Openens, Ppaynrodepa.

— Judpakunonnsie pemerku. Jlazepsl.

KontponbsHast paboTa IO NpOBEpKE TEOPETHMYECKUX 3HAHMH — IO BCEM TeMaM, C

UCTIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OoOpa3sen cojep:kaHusi IK3aMEHAIHOHHOT0 OWJieTa (MPH HAJMYHM IK3aMeHA
10 JUCHHUILJIHHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Knaccuueckass Teopusi AUCIEPCUU. YpaBHEHUE KOJICOaHMM 3JEKTpOHA MOJ AeHCTBHEM
3JIEKTPOMArHUTHOM BOJHBI. AMIUIUTYa U (a3a KoneOaHuil. AHATN3 peleHus.

2. JlnpnexkTpuyecKre CBOMCTBA KPUCTAILIOB.

3. ®okycHoe paccrosiHME ABOSAKOBBINYKION nuH3bl F=0,05 M. TodeuHblil UCTOYHMK CBeTa
HAXOJWTCS HA TJIABHOW ONTHYECKOH ocu Ha paccrosHuu d=0,06 M oT nmH3bL JlWH3a
pa3pe3aercsl IUIOCKOCTbIO BJOJb ONTHYECKOM OCH Ha JIBE pPAaBHbIE YaCTH, KOTOpbIE
pazaBurairorcsi Ha pacctossHue S=0,01 M CHUMMETPUYHO OTHOCHUTEIHHO ONTHYECKON OCH.
Haiitu paccTosiHue MeXly I1ByMs H300paKEHUSAMH TOUKH.

B CJIydac BCIACHUS y‘Ie6HOl"O nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘IeHI/I${ n
JUCTaHIITMOHHBIX O6pa3OBaTeJII>HI)IX TCXHOJIOI‘I/II\/JI, COACPIKaHUC OujieTa MOXET OTJIMYATLCI OT
MMPUBCACHHOTO.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO0mast olleHKa 3HaHWM 00y4YaroIIMXCS MO AUCHUILIMHE npoBoauTcs no 100-6annbHOM
HIKajle MCXOJs M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCENMAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBHIMOJIHEHUE JOMAIIHUX 3a/laHui, aKTUBHOCTh BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M TPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJIEHWH TEKYIIEro Hu
NpoiiIeHHOr0 MaTepuaia, peleHne 3aay 1 T.11.).

8.1. Cewmectp 4

MaxkcumaJjibHoe
Homepa pa3nesioB Buab1 pador KOJIHYeCTBO
0aJI0B
OpranuzannoHHo-y4yebHast paboTa B ayJUTOPUHI 5
CamocrosTenbHas paboTta 5
1,2 KoHTponbHbIe paboThI 10 MPAaKTHUKE 20
KontponbHas paboTa o TEOpeTHIECKOMY 30
MaTepuany
UTOrO 60
IK3aMeH 40
OO0mmii UTOr 3a cemecTp 100
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CooTBeTCTBYE 0AJLIOB OLIEHKE

OneHka 1o nATHOAIILHOM IIKaJIe
KoandecTBo 0a1710B "
w3 100 ECTS | Dk3amen, nud¢pepeHunpoBaHHbII 3aver
3ayer

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOHIO 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIEHO p—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPUTEIHHO P,

9. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O NTPOLECCA IJIs JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINIOB

B xone peanu3zanyu TUCHHUIDTMHBI UCTIOIB3YIOTCS CIEAYIOMINE JOMOTHUTEIBHBIE METOIBI
00y4YeHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIuXxcs B
3aBUCUMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUALINX

— ek OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIeUeHUEM;

— JUIs  BBINIOJHEHWS — 3aJaHWsi  TpU  HEOOXOAWMOCTH  IPEIOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOJIb30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3aJaHusl OPOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— JeKUUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

— MMUCHMEHHBIE 3aJJaHNS BHIIOJIHSAIOTCS Ha KOMITBIOTEPE B IUCBMEHHOU (hopMme;

— 9K3aME€H NPOBOJUTCS B TIHCBMEHHOM (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATENILHOTO afapara:

— JneKuuu Oo(QOpMIISIOTCS B BHJIE DJEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBI0 KOMITBIOTEPA CO CHELHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYEHHUEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCSA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH NpeaycCMaTpUBaeTCsd YyBEIMUYEHHE BPEMEHU [UId MOJATrOTOBKU
OTBeTA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOydaroUIMXcs
YCTAHABJIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(DU3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mnpoueAypbl OLEHMBAHMS PpPE3YylbTaTOB OOYy4EHHs JIOMYyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CTyl K MHPOPMAIIMOHHBIM U Onbnnorpadudeckum pecypcam B CETH
WutepHer Uit Kaxjaoro oOydaromierocs B ¢opmax, aJalTHPOBAaHHBIX K OrPAaHUYEHHUSM HUX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM LIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX
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— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) IUIsE 00YYarOIIUXCsl C HAPYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO allapara:
— B [IEYAaTHOH (opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

10 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME YYEBHOI'O
ITPOLOECCA

VYueOHble 3aHATUSA MPOBOIATCS B 4-M yueOHOM Kopryce (1. HoHneuk, mp. TearpaibHbIH,
1. 13). lns npoBeieHUs JIEKIMOHHBIX 3aHATHI TpeOyeTCs ayIuTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMIHBIA MPOSKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTY/IEHTOB, padouee MECTO MpenoiaBaressi, BbIXo1 B IHTepHET — MPOBOIHOM UK ¢
ucnons3oBanuem Wi-Fi.

Jns  BolmonHeHuss — ja0opaTopHbIX  paboT  TpeOyercs  mabopaTopuud €O
CHECIMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TPeOOBAHUAM
1u(ppoBOro 00pazoBaHus: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYMKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHIIETY) ¥ IO3BOJISIIOT OCYIIECTBIATH CcOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, PEIICHUE MaTeMaTHYeCKHX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAJIbHBIX TaHHBIX.

Jlis caMocCTOSITENNbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOAMOTEKM YHMBEpCUTETa M JPYTUX DIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeJCTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHeTe
kadeapsr o0mer puznku u nuaakTuku pusuku (ayn. 220).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh HCIIONIb30BaTh  y4yeOHblE MaTepuaibl IO
TUCITUIUIMHE, pa3MmelnieHHbie Ha 1iargopme Moodle LlenTpa mucTaHmMOHHOTO 00pa30BaHUs
OI'BOY BO «/lonl'Y». Ilpu u3ydeHun IUCHUIUIMHBI TPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHWK OOYyJaroImUXcs Ha OCHOBE TECTUPOBAaHUS W
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoThI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. CasenneB, 1. B. Kypc oOmeit ¢puzuku: B 5 ku. Ku.4: Bomns; Ontuka / U. B.
Cagenbes. - M. : Actpens : ACT, 2002. - 256 c. — TekcT: HenoCpeACTBEHHBIN.

2. CuyxuH, JI. B. O0mmii kypc ¢usuku: YdeO. mocobue st Gu3. CrernuaaTbHOCTeH
By30B: B 51.: JI. B. CuByxun. T.4: Onruka. - U3a. 3-e. - M. : ®usmariut : U3n-s0 MOTH,
2002. - 575. — TekcT: HEMOCPEICTBEHHBIH.

3. T'omxaes, H. M. Onrtuka: Yue6. nmocobue mig ¢us. cnenuaibHocTeil By30B / H. M.
lNomxkaes. - M. : Beicu. mik., 1977. - 432 ¢. — TekcT: HEMOCPEICTBEHHBIN.

4. C., T'openuk B.C. DnexTpoMarHuTHbIE BOJIHBI M ONTHKA: Yueb. mocobue. - M.: 131 Bo
MI'TY WM. H.D. baymana, 2006. - 450 c. — URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (maTa
obpamienns: 01.01.2023) — Peskum moctyma: B CBOOOTHOM JA0CTYyIE. — TEKCT: 3JEKTPOHHBIH.

5. Youmues, I1.5. OcuoBel ¢pusnveckoii Teopun / I1.51. Youmues - M.: Jlaboparopus
suanmii, 2020, - 353 c¢. — URL: http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-
difraktsii-p-ya-ufimtsev (mara oOpamenus: 01.01.2023) — Pexum noctyma: B CBOOOJHOM
noctyne. — TeKCT: AIeKTPOHHBIN.


http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik
http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-difraktsii-p-ya-ufimtsev
http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-difraktsii-p-ya-ufimtsev
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6. Uponos, U. E. 3amaun o obmieit pusnke: Yued. mocodbue mis cryneHtos By3oB / U. E.
Uponos. - 4-e m3a. - M. : Hayka ; CII6. : Hesckuii muamekt, 2001. - 431 c. — Tekcr:
HEIOCPEICTBCHHBIN.

11.2. lomonHuTeIbHAS JUTEPATYPA

7. Jlaancoepr I'.C. O6umwii kypc pusuku. Ontuka.- M.: Hayka, 1976. - 928 c. — Tekcr:
HEIOCPEICTBEHHBIMN.

8. A., Camapues B.B. OcHoBbl pemTocekynaHoi ontuku. -. M.: ®UIMATIIUT, 2009. -
292 ¢. — URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-
vladimirovich-samartsev (mara o6pamienus: 01.01.2023) — Pexum poctyma: B CBOOOJHOM
noctyne. — TekeT: 2JIeKTpOHHBIN.

9. beikoB B.II. JlazepHas 37€KTpoAMHAMHKA. DJIEMEHTAPHBIE M KOTEPEHTHBIE MPOIIECCHI
MIpY B3aUMOJICVCTBUHM JIA3€PHOTO U3IYUYEHHUS C BEIIECTBOM. U3A-B0: PuzmatiuTt, ropoa: M., 2006
- 384 ¢. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mara o6pamenus: 01.01.2023) — Pexum gocTyma: B CBOOOAHOM JoCTyme. — TeKCT:
AIEKTPOHHBIN.

10. TamuieikoBa-bymkeBny W.M. ®usuxa. Yacts 2: Onrtuxa. KBanTOoBas ¢usuka.
Crpoenne u (¢usmueckue cBoiicTBa BemectBa Munck: BI'YUP, 2008. — 182 c. — URL:
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-
fizicheskie-svoistva-veschestva-iya-tashlykova-bu (mata o6Gpamenus: 01.01.2023) — Pexum
JOCTyMa: B CBOOOIHOM JIOCTyIE. — TeKCT: 3JEeKTPOHHBIH.

12. NHO®OPMALIMOHHBIE PECYPCBHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyiapctBeHHas uH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexum jmocryma: cBoOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
MOJIb30BaTeNe. —TEeKCT: 2JIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIM.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: jist aBTOPU30B.
oJb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

6. Dy1eKTPOHHO-0ubnoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
noctyna: cBOOOHBIN. — TeKCT: 3IeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JOKYMEHTBI — 11 nonb3oBareneit Joul'y.

8. JaextponHblii apxuB Jlonl'Y: pasgen caiita / HB [oul'Y. — Tekcr:
anekTpounbii / DBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIA.



http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-vladimirovich-samartsev
http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-vladimirovich-samartsev
http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-fizicheskie-svoistva-veschestva-iya-tashlykova-bu
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-fizicheskie-svoistva-veschestva-iya-tashlykova-bu
https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (uriensust mporpammer Dream Spark st BBICIINX y4eOHBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (yiuuensun GPL, Apache,
BSD mi1s1 cBOG0JHOTO IPOTPaMMHOTO 00ECTICYCHHUS).
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