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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

0azoeasn no02omosKka no Qusuxke u mamemamure 8 00veéMe NPOCPAMMbL CPEOHell WKOIbL,

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

Ecmecmeennonayunas kapmuna mupa,

Obwas u sxcnepumenmanvhas usuxa (Mexanuxa);

Obwas u sxcnepumenmanvrasn gusuxa (Morexyiapuas gusuxa. Tepmoounamuxa);

Obwas u sxcnepumenmanvhas usuxa (AneKmpuiecmeo u MazHemusm);

Obwas u sxcnepumenmanvuasn gusuxa (Oowuti pusuveckuilt. npakmukym),

Teopemuueckas gusuxa (Teopemuueckas mexanuxa. Mexanuxka cniownsix cpeo);

IIpoepammuposanue u mamemamuieckoe MoOeIUpoOBaHuUE;

Onemenmaphas gusuxa;

DnemenmapHasn mamemamuxa,

Mamemamuueckuii ananus;

Bexmophwiii u menzophsiii ananus;

Huppepenyuanvnvie  ypasmenus. Humeepanvhvie ypasHeHus U — 6aPUAYUOHHOE
ucuucnenue;

Ananumuueckasn eeomempus u aunetinas anreeopa. Teopus epynn;

Memoovr mamemamuueckou usuxu,

Teopus 6eposmHocmu u Mamemamuyeckas Cmamucmuxa,

Teopus ¢hyHKkyull KOMNIEKCHO20 NEPEMEHHO2O0.

1.2.  JlucuuiuMHbBI, KypcoBble pabOTHI M NMPAKTHUKH, JUII KOTOPHIX OCBOCHHE JTAHHOMN
JTUCIUIIMHBI HEOOXOIMMO KaK Mpe/IIecTBYIOIee:

Obwas u sxcnepumenmanvrasn usuxa (Quzuka amoma u amoMHbIX s181eHUlL),

Obwas u sxcnepumenmanvrasn usuxa (Puzuka amomHo20 0pa u yacmuy),

Obwas u sxcnepumenmanvrasn usuxa (Oowutl puzuueckuiit. NPaKmuxkym);

Teopemuueckas usuxa (D1eKmpoouHamMuKa CnJIOWHbBIX cpeod),

Teopemuueckas ¢puzuxa (Keanmosas mexanuxa),

Teopemuueckas usuxa (On1eKkmpoouHamura);

Teopemuueckas uzuxa (Puzuka KoHOEHCUpO8aHHO20 cocmosanus. Puzuka Gazoewix
nepexo0os. Tepmoounamuxa u cmamucmuyeckas guszuxa. Ousuyeckas KUHemMuKa),

Memoouka pewenus 3a0au no gusuxe (Memoouxa pewenus huzuueckux 3adau);

Acmpogu3zuka, acmpoHoMus U Memooukda  NpenooaeaHusi  aAcmMpOHOMUU
(Acmpogusuxa)*;

IIpobremvl cospementou pusuxu;

IIpoussoocmeennas: HayuHoO-UCcIe008amenbekas paboma;

Iloozomoska u coaue u coaya 20cy0apcmeenHo20 IK3AMeHa;

Buinonnenue u 3awuma 6blnycKHOU K8AIUDUKAYUOHHOU PAOOMbI.

2. OIIMCAHMUE JUCHUIIJINHBI

2.1.  OO0mas xapakTepucTuKa

HammeHoBaHue mokazaTenst 3HaveHue Mmokaz3arens
Ha3zBanue oOpa3oBaTenbHOM MPOrpaMMBl 44.03.05 Ilegarormueckoe 0Opa3zoBaHue
(mpodunp: Pusnka u HOPMATHKA)
udp u HA3BaHUE B COOTBETCTBUU C yUEOHBIM b1.5.M7 O0mias u skcriepuMeHTanbHas Gusnka
IJIAHOM (Orrrrika)
YacTh 00pa3oBaTeIbHON POrpaMMEl basoBas yactp
KonnuecTBo 3aueTHBIX eQUHUAL / BCETO YacOB 4 /144




2.2.  PacnpezneneHue 4acos 10 nepuoaaM o0ydeHus
O011ee KOJIMYECTBO YaCOB
o = camMocTosi-
dopma =Y 3 N
= | 2 JeKuu- | Jadopa- | MpaKTH- TeJIbHOM ®opma
00yueHus & = BCEro
8 OHHBIX | TOPHBIX | YeCKHX padoThI + KOHTPOJIsI
KOHTaKTHasi
OuHas 2 4 39 — 39 66 144 9K3aMeH
3aouHas 2 4 6 — 8 130 144 9K3aMECH
3. HNEJIM JUCHUITJIMHBI
Osnakomnenue cmyOeHmos ¢ @OYHOAMEHMANbHbIMU — (PUUYECKUMU — 3AKOHAMU U

HNOHAMUAMU, MEOPUAMU U OCHOBAMU 2eOMempPU4ecKol, BOIHOBOU U KBAHMOBOL ONMUKU.
Dopmuposanue HABbIKOG CAMOCMOAMENbHOU YYeOHOU 0esimelbHOCTU.

Cdopmynuposame ocHoGHble  NpuHyUNbL U  3AKOHbL  ONMUKU,  ONpeoelums ux
Mamemamuyeckoe  8blpadCeHUe;, O03HAKOMUMb C  OCHOBHbIMU  (U3UYECKUMU  ABLEeHUIMU,
Memooamu ux HAOMOeHUss U IKCNEPUMEHMANbHO20 UCCIe008aHUs, C 2NAGHbLIMU MemoO0aMu

MOYHO20 — UBMEpeHUs  (U3UYeCKUX GelUuduH, ¢ Memooamu ob6pabomku U  aHaiuza
Pe3yIbmamos dKCNepuMeHmd, ¢ OCHOBHbIMU — (u3udecKumMu npubopamu, u Memooamu
00pabomku  pe3yibmamos IKCnepuMenma,; CQhOpMUposams HABbIKU  IKCHEPUMEHMATbHOU

pabomvl; O3HAKOMUMb C OCHOBHbIMU NPUHYURAMU DUIUYECKO2O IKCHEePUMEHMA, HAYYUND
APABUILHO BbIPACAMb  pusuyeckue uoeu, KOIUYeCmeeHHO  opMynupogams U peuams
3a0auu, oyeHusamv NOPSOKU QUIUYECKUX 6EIUYUH, 0AMb SICHOE NPEeOCMAsleHUue O CPAHUYAX
NPUMEHUMOCIU  (DU3ULECKUX MOOenell U 2Unomes, pazeums a0003HAMETbHOCMb U UHMEPeC
K U3YYEHUI0 ONMUKU, 0amb NOHUMAHUE BANCHEUUWUX dMAnos UCmopuu pazeumusi ONMuKu,
ee urocopckux u memooonocuyeckux npoonem.

4. KOMIIETEHIIUU OBYYAIOHIETI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS KOMIIOHEHTA OBPA30OBATEJBbHOM NPOI'PAMMBI, X
NHANKATOPBI U IIVTAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA

Komnerenuun NuaukaTopbl Pe3yabTaThl 00yueHus
OIIK-8. CnocoOen | OIIK-8.7 Ananuzupyer OIIK-8.7.1 HMmeer omBIT MpOBEACHUS
OCYIIECTBIIATH MPOOJIEMBI, TIPOIIECCHI U HAOIOJICHN W U3MEPEeHUH, COCTAaBIICHUS
MeJIarOrHIECKYT0 SIBJIEHUS B 00J1aCTH WX OMUCAHUN U (POPMYJITMPOBKH BBIBOIOB.
JIeATEILHOCTh Ha OCHOBE | BOJIHOBOM OIITHKH, OIIK-8.7.2 YMeeT npUMeHATh 3HAHUS T10
CIELHAIBHBIX HAyYHBIX | MCIIOJIb3YET Ha MIPAKTHKE MaTeMaTHKe ISl pelIeHus 3a1ad (QU3HKH.
3HAHUI 0a30BbIe 3HAHUS U METOJbI | 3HAET CTPYKTYPY 3ajJad pa3HOro BUIA U

¢busngecKknx
HCCIIEIOBAHMI, a TAKKe
yMEEeT MPUMEHSTh METOIbI
IUISL pemeHus (PU3MIeCcKuX
3a7a4 B
npohecCHOHATBHOMN
obnacTu.

pasHble MOAXOIbI K PELICHHI0 3a/1ad, a
TaKXe yMeeT pemarb GU3NUecKue 3a1ayuu
W HCIOJb30BaTh IOJNYYCHHBIC PEIICHUS
JUIL YTIyOJIEHHOTO TOHWMAaHUSI 3aKOHOB
¢buzuKy.

OIIK-8.8 ITpoBoaut
Hay4HbIE UCCIIEIOBAHUS
¢du3nuecKux 00bEKTOB, a
TaKXe MPOBOJIUT PACUETHI C

OIIK-8.8.1 HWmeer mnpejacraBicHHsS O
METOJIUKAaX W TEXHOJOTHSAX (PUINIECKHUX
MCCJICIOBAHUI C MIOMOIIBIO COBPEMEHHOTO
000py/I0BaHUs, & TAK)KE 3HACT TCOPHUIO U




MOJIYYCHHBIMU JaHHBIMU C METOABI (1)I/I3I/IIICCKI/IX I/ICCJ'ICZ[OBEIHI/Iﬁ B

HCIOJIb30BaHUEM npoduIsHON 007acTH PU3KKH.
HOPMaTHBHBIX OI1K-8.8.2 3HaeT METOABI OPraHU3aIud U
CIPaBOYHHKOB. TUIAHUPOBAHUS busnyecKux

WCCIIEIOBAaHUN U CcHOCO0eH (OpPMUPOBATH
HCCIIEZIOBAaHUS Ha OCHOBE COBPEMEHHBIX
SNEKTPOHHBIX  CPEJCTB, HPOBOJUTH
HaOJI0IeHNsI, U3MEPEHHS U PacyeThl.

S. ITPOI'PAMMA JUCHUIIJIMHBI

Ha3Banue TemMbl | Kparkoe cogep:xanue TeMbl (BONPOCHI TeMbI)
Paznen 1.
1. DrnekTpoMarHuUTHAs MPUPOJIA CBETA. 1.1 Pa3gensl onTUKH. DICKTPOMArHUTHBIC BOJTHEI.

1.2 CtpykTypa 3JIeKTPOMAarHUTHBIX BOJTH.

1.3 DHeprus 371eKTPOMarHUTHOMN BOJTHBI.

1.4 Tonsipuzanust SIEKTPOMAarHUTHBIX BOJTH.

1.5 dazoBas CKOPOCTH B JUIIEKTPHUKAX.

1.6 TemnoBoe M3ITydeHHe. XapaKkTepuCTHKH
TEIIOBOTO M3ITyYCHUSI.

1.7 ®opmyna Ilnamka. Ksantel cBera. 3akoH
Credana-bonsiimana.

2. lucriepcust cBeta. B3aumoneiicteue 2.1. ®azoBas u rpynmnosas ckopoctu. ®opmyna Pames.
CBETa C U30TPOITHOMN CpeON. 2.2. Knaccuueckas Teopust JUCIIEPCUH.

2.3. [Tornomenwue ceeta. Criekrpel. OKpacka Tel.

2.4. ®azoBasi CKOPOCTh CBETA B BEIIECTBE.

2.5. PacmpocTpaHeHHE JJIEKTPOMAarHUTHBIX BOJIH B
H30TPOIHOM Cpelie.

2.6. ®opmynsr @penens. IHTEHCHUBHOCTP W
MOJISIPU3ALMS IPU OTPAKEHUH U MPEIOMIICHUH.

2.7. TlonHOE BHYTpEHHEE OTPAXKECHHE.

3. KpucramioonTuka. 3.1. OnHOOCHBIE M ABYXOCHBIE KpUcTaiuibl. Onucanne
OCHOBHBIX 9KCIIEPUMEHTOB. [BoiiHoe
JIy4eIpeaoMIICHUE.

3.2. IlpaBuiio Maroca.

3.3. Ilimockast »IeKTpOMarHUTHasi BOJIHA B KPUCTALIE.
dazoBass CKOPOCTh 3JEKTPOMArHUTHOMH BOJHBI B
KpHCTaJLIE.

3.4. ]lBymyyernpenomieHue B Kpuctauie. BomHoBas
MOBEPXHOCTh OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO
JIlydel B OJTHOOCHOM KpPHCTaJlIE.

3.5. TNonsipu3anioOHHbIC TIPU3MBI.

3.6. UaTEpdepeHus moIsIpru30BaHHbIX JTyYeH.

3.7. BpaleHue TIOCKOCTH TIOJISIPH3aliU €CTECTBEHHO
aKTUBHBIMH  BEUIECTBAMH. BpallleHHe IUIOCKOCTH
MOJISIPU3AI[MM MAarHUTHBIM TIOJIEM.

Paznen 2.

4. Untepdepenmus cera. 4.1. VIaTepdepeHys MOHOXPOMATUIECKUX KOJIeOaHHH
Y BOJIH.

4.2. BpemeHHast KOT€PEHTHOCTb.

4.3. IIpocTpaHcTBEHHAS! KOTE€PEHTHOCTb.

4.4. NurepdepeHIMOHHbIE CXEMBI 10 METOIY JCTCHUS
BOJIHOBOT'O (PpOHTA.

4.5. Matepdepeniins Ha TOHKUX IJIACTHHAX.

5. udpakmus ceera. 5.1. [Tpuanun I'oitrenca-@penens. 30Hb1 OpeHens.
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5.2. Iudppakuns Openens.

5.3. Mudpakuus Opaynrodepa.

5.4. ludpaknuonnas pemérka. HakimonHoe mazcHMe
nydel Ha AU(PPaKIUOHHYIO PEIIETKY.

5.5. IlpuHuumns! ronorpaduuecKkoro u300paKeHusl.

6. Onrudyeckue KBAaHTOBBIC TEHEPATOPHI.

6.1. CioHTaHHOE W BBIHYKJICHHOE U3Ty4YCHUE.

6.2. Bo3zelicTBre CBETOBOTO MOTOKA HA 3aCEIEHHOCTD
ypoBHeW. THBEpCHas 3aCENEHHOCTD.

6.3. TpéxypoBHeBas cuctema.

6.4. VYcrpoiictBo u Tumbl J1azepoB. OCHOBHBIE
CBOWCTBA JIa3€pHOT0 M3ITyYCHHUSI.
6.5. Henunelinas ontuka.
6. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI
6.1. dopma oOyyeHus — ouHasi, Kypc — 2, cemectp — 4
KosaunuyecTBo 4acoB
HanMeHoBaHusi pa3aesioB U TeM Jlekn. | Jlaoop. | IIpakrt. | CPC+ | Bceero
KOHT
Paspea 1.
1. DnekTpoMarHuTHas IPHUPOJA CBETA. 6 6 10 22
2. I[HCHCPCfIﬂ CBGTZ} BsaumojeiicTBue cBeTa ¢ 7 v 11 o5
M30TPOITHOH CpeIoH.
3. Kpucranmnoonruka. 7 7 11 25
Paspea 2.
4. Natepdepenius cBera. 6 6 11 23
5. udpakuus ceera. 7 7 11 25
6. OnTHyecKkre KBaHTOBHIE TEHEPATOPHI. 6 6 11 23
OK3aMeH 1 1
HUTOI'O 3A CEMECTP 39 39 66 144
6.2. ®opma oOyueHHs — 3a09HasA, Kypc — 2, ceMecTp — 4
KoanuecTBo 4acoB
HaumeHoBaHus pa3aeoB u TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Beero
KOHT
Paznea 1.
1. DnexTpoMarHuTHas NpUpoOsa CBETa. 1 1 21 23
2. I[chepcixm cBeTa. BzaumoneiicTBre cBera ¢ 1 1 21 23
W30TPOITHOHN CpeJIoH.
3. KpucramnoonTuka. 1 2 22 25
Paznen 2.
4. NaTepdepennms ceera. 1 1 21 23
5. ludpakuus ceera. 1 1 22 23
6. OnTHueckue KBaHTOBBIE TEHEPATOPEI. 1 2 22 25
Ox3ameH 1 1
HUTOI'O 3A CEMECTP 6 8 130 144




7.

oo

13.
14.
15.
16.

17.
18.

19.

20.
21.

22.
23.
24,
25.

26.
27.
28.

29.
30.
31.
32.

33.
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUA

7.1. KoHTpOJIbHBbIE BONPOCHI

Pa3nen 1
Knaccuueckas Teopust nucnepcud. YpaBHEHHE KojeOaHUW 3JIEKTpoHA IMOA AeHCTBHEM
AIIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/A U (a3a KojneOaHuil. AHAIN3 PELICHHUS.
Teopust nucnepcuu. 3aBUCUMOCTh MOKA3aTeNsl MPEOMIIEHUS. OT YacTOThI BIAIH OT JIMHHUU
HOTJIOLICHMSL.
Teopus nucnepcun. KoMruiekcHbIN oKa3aTelb MPeIOMIICHHUS, €r0 3aBUCUMOCTb OT YaCTOTHI.
OO0ObsicHEHHE aHOMAJIbHOW JUCIIEPCUH.
[Tormomenne cBera. Koaddumuent nornomenus. 3akon byrepa. M3mydeHue BTOpUYHBIX
BoJIH. lHTeHCHBHOCTD InHKN nornouienus. [lupuna nuaun. Bpems uznyuenus.
Okxkpacka Ten. O0bscHEeHNEe OKPAaCKU TeJ Ha MPOIyCKaHUE U OTPaKeHHUE.
OO6mbsacHenne oTnuus (pa3oBoil CKOPOCTH B BEIIECTBE OT CKOPOCTH CBETA B BakyyMme. Ciyuai
¢ba3oBoil ckopocTu 60JIbIlIEe U MEHbBIIIE 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 ¢opmyn Buna u Penes-/[xunca u3z gopmysisi

IInanka.

3akon Credana-bonbnmana.

doroaddexr. 3akonsl CroneroBa. YpaBHeHUE DUHIITECHHA.

Omneit bote. [lyanusMm csera.

[Tomsipusanuss  2JIEKTPOMArHUTHBIX BOJIH. Bunel  nmonspuzanuu. Pa3znoxenue
NOJIIPU30BaHHBIX BOJH HA JIMHEWHO IOJAPU30BAHHBIE U ITOJIIPU30BAaHHBIE 11O KPYTY.

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

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

WMHTEHCUBHOCTB CBETA MPU OTPA’KEHNUHU U MPEIOMIIEHUH. 3aBUCUMOCTD OT YIJIa NaJCHHUS.
[Tonsipu3anus cBeTa NpU OTPAXKEHUU U MPEIIOMIIEHUN OT ONTUYECKH 0oJiee MIOTHOM Cpelibl.
3aBUCHMOCTB OT yIuia najgeHus. Ssinenue bprocrepa.

[TomHOE BHYTpEeHHEE OTpakeHUE. AHAIN3 UHTEHCUBHOCTH TIPEIIOMIICHHOU BOJIHBI.

[TostHOE BHYTpEHHEE OTpakeHNE. AHAIN3 HHTEHCUBHOCTU OTPaXKEHHOM BOJIHBL. Mupaxu.
[TotHOE BHYTpEHHEE OTpakeHHe. AHAIIN3 MOJISIpU3alii OTPaKEHHOMN BOJIHBI.

[TomHoe  BHyTpeHHee  orpaxkeHue. [lapamnenenunen  ®penens. Pacdyer  yrios
napajuieenuIesa, Xapakrep HoJIpU3ayy MMa1arollero U MpoIIeIero CBeTa.
JlndnekTpudeckrie CBOMCTBA KPUCTAILIOB.

SIBnenue qByIydenpenoMIIeHUs . DKCIIEpUMEHTANIbHbIE JaHHbIE. XapaKTePUCTUKH JTy4yeH.
[Inockasg »neKTpOMarHUTHas BOJIHA B KPHUCTAJUIE M €€ XapaKTEPUCTHKH, HalpaBlICHHUE
pacmpocTpaHeHus TPYNOBOH U (a30BOM CKOPOCTEH.

3akoH Mamtoca. BeiBoa. Ananus.

ITpuzma dyxo.

ITpuszma Huxkoss.

WnTepdepenius noaspu3oBaHHbIX Jdydeid. [InacTuHka ¢ TONIMHONW KpaTHOW JJIMHE BOJIHBI.
MHTEHCUBHOCTB CBETA 3a INIACTUHKOM U €ro NOoJIsIpu3aLusl.

WnTtepdepenius moisipu3oBaHHbIX Jiyded. [lnmacTuHka € TONIIMHOW KpaTHOM IOJOBHMHE
JUTMHE BOJIHBI. IHTEHCUBHOCTB CBETa 3a INTACTUHKOW U €ro MOJISpU3aLus.



34.

35.

36.

37.

38.

39.

40.

41.
42.
43.

44,

45.

46.
47.

48.
49.

50.
51.
52.
53.
54,
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60.
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WNHuTtepdepeniius moaspu30BaHHBIX Jydeil. IlnacTmHKa ¢ TOJMIMIMHOW KpaTHOW YETBEPTH
JUIMHE BOJIHBI. IHTEHCUBHOCTbH CBETA 32 IUIACTUHKOW U €0 MOJSpU3aLMsL.

OnTnueckas cucrema U3 JBYX IMApPAJUICNIBbHBIX HUKOJIEH M KBapLEBOM IJIACTHHKH MEXAY
HUMU. AHaJIN3 UHTEHCUBHOCTH CBETA 3a BTOPHIM HUKOJIEM.

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

OnTnyeckas cucTeMa u3 IByX CKpELICHHBIX HUKOJIEH U KBApLECBOU INIACTUHKU MEXy HUMH.
AHa13 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpaienue miockocTu mossipu3alid B MarHUTHOM 1osie. OnblITHbIe AaHHble. OObsICHEHHE
ABJICHUS.

Pa3zmen 2

WutepdepeHnys AByX MOHOXpOMAaTHYEeCKHX Kosebanuid. OOmmii ciyuail. Ciydail nByx
KoJIeOaHUH, OJIIPU30BAHHBIX B NIEPIEHAUKYISPHBIX HAIIPABICHUSX.

Wutepdepentyst IByX MOHOXpoMarhyeckux BoiH. PasHocts xoma. [lupuna nuHuM
UHTEphEpPEHITUN.

BpemenHas KOrepeHTHOCTD.

ITpocTpaHCcTBEHHAs: KOTE€PEHTHOCTD.

3Be3/HbIH UHTEPPEPOMETP KaK MPUMEpP MCIOIB30BAHUS MPOCTPAHCTBEHHON KOT€PEHTHOCTH
JTy4en.

OnTuyeckre cxembl, INOCTPOEHHBIE 10 METOAY JeJIeHUus BOJIHOBOro ¢poHTa. [Ipumumna
HEOO0XO/MMOCTH HCHONb30BaHUs Takux cxeM. Cxema IOura. XapakrepucTtuku. Yuer
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnosnb3oBanue Ounpusmbl @Dpenens. XapakTEepUCTHKH. YYeT BpPEMEHHOM
KOTE€PEHTHOCTH B CXEME.

Cxema c ucrnonp3oBaHue 6uzepkana Openens. XapakTepUCTUKU. AHAIN3.

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

JluHMM paBHOW TOJIUHBL. AHAIIN3 YCIIOBUH HAOIIOACHNS HHTEPPEPEHIINH.

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 Openens. Audpakiust Ha KpyrioM dKpaHe.

Hudpakuus Openens. Audpakius Ha oCTPOM NMPSMOIMHEHHOM Kpae.

Hudpakmus Opaynrodepa.

JudpakumonHas pemeérka.

Haxnonnoe nazenue nydeit Ha TUPPaKIIUOHHYIO PEIIETKY.

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

[TpunuMMBI rosiorpaguyeckoro n3oopaxeHus. ['ogorpaMma Toue4HOro 0OBEKTA.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

Bo3nelicTBrue cBETOBOTO MOTOKA Ha 3aCEIEHHOCTh YPOBHEN. JIByXypOBHEBAs CUCTEMA.
WHBepcHas 3ace€HHOCTh. TpEXypOBHEBas CUCTEMA.

VYCeTpoiCTBO U THIIBI J1a3€pOB. TBEpAOTENBHBIN Ja3ep.

YCeTpoiCTBO U THIIBI J1a3epoB. ['a30BbIi s1a3ep.

OCHOBHBIE CBOICTBA JIA3€PHOT0 U3ITyYEHHUS.

Henunelinas onruka.

7.2.TeMbl NMCbMEHHBIX PA0OT (TUMBI 32/1a4)
KoHnTponbHbIe paboThI 10 MPAKTUKE 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. HTEpPEpeHIINS B TOHKUX IIJICHKAX.
—  Judpakuus Openens, Ppaynrodepa.

— Judpakunonnsie pemerku. Jlazepsl.

KontponpHast paboTa 1o NpOBEpKE TEOPETUYECKMX 3HAHUNA — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.00pa3en cojep:KaHUsl IK3aMEHAIIMOHHOT0 Omjera (MPH HAJMYUM IK3aMeHA 1O
JUCIMIJINHE)

9K3AMEHAIIMOHHBIA BUJIET Ne 1

1. Knaccuueckass Teopus OUCHEpCUU. YpaBHEHUE KOJIEOAHHI SJEKTpOHA TMOJ JAeWCTBUEM
AJIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/A U (da3a KojeOaHuil. AHAIN3 PELICHNUS.
2. IndIeKTprUUecKre CBOMCTBA KPUCTAILIOB.

3. @okycHOE paccTosiHHE IBOSKOBBIMYKIION JuH3bl F=0,05 M. TodeuHblii UCTOYHHUK CBETa
HaxOJUTCS Ha TJIABHOW ONTHYeCKOM ocu Ha paccrosHun d=0,06 M or nuH3bl. JluH3a
paspe3aercsi IUIOCKOCTbIO BJIOJIb ONTHYECKOM OCH Ha [IBE€ paBHBIE YacTH, KOTOpbIE
paznBuraioTcss Ha pacctogaue S=0,01 M CHUMMETPUYHO OTHOCHUTEIHHO ONTHYECKON OCH.
Haiitu paccTosiHue Mexay 1ByMs H300pakeHUSIMH TOUKH.

B CJIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I}I n
JUCTaHIIMOHHBIX O6p330BaTeJ'II>HI>IX TCXHOJ’IOFI/II\/JI, COZCPpIKaHUC OoujleTa MOXKET OTJIHYATLCHS OT
MMPUBCACHHOTO.

8. PACHIPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM O0yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammbHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMoHHO-y4deOHas
paboTa B ayIMTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCENIAEMOCTb 3aHATH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYILEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

8.1. ®opma oOyuenwus — ounas, Cemectp 4

MakcumanbHoe
Homepa pazaenos Buapl padort
KOJIHYeCTBO 0AJJIOB
OpranuzaimonHo-yueOHast paboTa B ayIUTOPUHI S)
1,2 CamocrosiTenpHas paboTa 5
KoHTponbHBIE pabOTHI 10 MPAKTHKE 20
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KonrtponbHas paboTa 1Mo TeOpeTUICCKOMY 30
MaTepHaty
HUTOr'O 60
JK3aMeH 40
QO0muii uTor 3a ceMecTp 100
8.2.  ®opwma obyuenwus — 3aounas, Cemectp 4
Homepa pazaenos Buasel pador Makcnmannoe
KOJIMYeCTBO 0AJJIOB
OpranuzaimoHHo-yueOHast paboTa B ayTUTOPUHI 5
CamocrosTenbHas paboTta 5
1,2 KoHTponbHbIE pabOTHI IO MPAKTHKE 20
KonrponbHas paboTa 1o TeOpEeTUIECKOMY 30
MaTepHuaity
HUTOro 60
IK3aMeH 40
QO0mmii uToT 32 CEMeCTp 100
CooTBeTcTBHE OANIOB OIICHKE
Ouenka no nATHOAVIbHON IKAJIe
KoanuecTBo 6a/110B =
w3 100 ECTS Ix3ameH, TH(depeHIHPOBAHHBIN 3auer
3a4yer
90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopottio 3aUTEHO
70-74 D 3a9TEHO
60-69 E yIOBIETBOPUTEIHLHO BUS——
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJICTBOPHTEIHHO P,

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA JIML C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3IOPOBbSA 1 UHBAJINIOB

B xoze peanu3zanuy qUCIUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
0o0y4YeHusl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUU O0YJarolIuXcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKnuu  OQOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTAa, IOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEUATU3UPOBAHHBIM MTPOTPAMMHBIM O00ECTICUeHUEM;

- JUIS  BBITIOTHEHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IMPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

— MMCEMEHHBIE 33JJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM MIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JEeKIUU OPOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMACbMEHHBIC 33JITaHUS BBITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHONH (OpME HAa KOMIBIOTEPE; BO3MOMKHO
poBeJIcHUE B OpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arlapara:

- JeKIuu  O(QOPMIISIOTCS B BHJIE O3JCKTPOHHOTO JOKYMEHTAa, IOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;
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— MMCbMEHHBIE 33aJIJaHUS BBIIOIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME MITM BBIMOJIHSAIOTCS B ITUCbMEHHON
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOOUMOCTH NPEIYCMATPUBACTCA YBEIMYCHHE BPEMEHH MJIsi TOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAeHHsT  NMPOMEXKYTOYHOH  aTTecTalu A OOydYaroUIMXcs
yCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX IMCUXO(PHU3NYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueaypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHs JOIYyCKaeTcsi C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYN K MHOOPMAIMOHHBIM U OHOIHOTpaduueckuM pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX:

— B [I€YaTHOM (popMe YBEITUUECHHBIM HIPUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B [IEYaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO arapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbLHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYueOHble 3aHATUA MPOBOJATCS B 4-M yueOHOM Kopmyce (r. JloHeuk, np. TeaTpayibHblid,
1. 13). lns npoBeieHUs JICKIMOHHBIX 3aHATHI TpeOyeTCs ayIuTopusi, 000pyI0BaHHAs MEIOBON
WIA MapKepHOH NOCKOH, MyJIbTUMEIUMHBIA MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
Mebenu Ui CTY/IeHTOB, padouee MecTo MpenoiaBares, Bbixoa B IHTepHeT — mpoBoiHOM Wi ¢
ucrnosib3oBanueM Wi-Fi.

Jlnst  BeIIOJIHEHHWS  JabOpaTOpHBIX — paboT  Tpebyercs  y1abopaTtopuul €O
CHEeLMaTU3UPOBAHHBIM  000pYy/IOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1(poBOro 00pazoBaHusA: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYHKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHLIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
AKCIIEPUMEHTAJbHBIX JaHHBIX, IpadUuecKuil aHaau3 AAaHHBIX, PEUICHHE MaTeMaTHYeCKUX
ypaBHEHM, 00pabOTKY SKCIEPUMEHTAIbHBIX JAHHBIX.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOGnuoTekn yHMBEpCUTETa W JPYTUX D3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JIaHHBIX,
ydeOHO-MeToIuuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl oOmen Gpu3MKu U TMAAKTUKY pusuku (ayn. 220).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LleHTpa AucTaHIMOHHOTO 0Opa3oBaHUS
OI'BOY BO «loHI'Y». Ilpn n3ydeHNN TUCHUTIIMHBI TPUMEHSIOTCS YJIEKTPOHHOE O0y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucnonp30BaHUMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILIECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMH OOYYalOIIMXCS HAa OCHOBE TECTHPOBAHUS H
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.
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11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

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

2. CuByxuH, JI. B. O0Oumii kypc dusuku: Yded. mocodbue st ¢u3. CHEUaATbHOCTEH
By30B: B 51.: I. B. CuByxun. T.4: Onruka. - U3a. 3-e. - M. : ®usmarnut : U3n-s0 MOTH,
2002. - 575. — TekcT: HeNmoCPeICTBECHHBIMN.

3. T'omxaes, H. M. Onrtuka: Y4eb. mocobue s ¢us. crenuaibHocTedl By30B / H. M.
lNomxkaes. - M. : Beicui. mik., 1977. - 432 ¢. — TekcT: HEMOCPEICTBEHHBIM.

4. C., I'openuk B.C. DnexTpoMarHuTHbBIE BOJIHBI M ONTHKA: Y4el. mocobue. - M.: 13xa Bo
MITY M. H.D. baymana, 2006. - 450 C. - URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (mata
obpamienuns: 01.01.2023) — Peskum moctyma: B CBOOOIHOM J0CTYIIE. — TEKCT: 3J€KTPOHHBIIA.

5. Youmues, I1.4. OcuoBel ¢usnveckoii Teopuu / I1.51. Ypumues - M.: Jlaboparopus
suanmii, 2020, - 353 c. — URL: http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-
difraktsii-p-ya-ufimtsev (mara o6Opamenus: 01.01.2023) — Pexxum poctyma: B CBOOOIHOM
nocryne. — TekeT: 3JIeKTPOHHBIN.

6. Uponos, U. E. 3agaun no obmieit pusnke: Yued. mocodue st cTyaeHToB By30B / U. E.
Uponos. - 4-e m3a. - M. : Hayka ; CII6. : HeBckuii muanekt, 2001. - 431 c. — Tekcr:
HEIIOCPEICTBEHHBIMN.

11.2. JlomonHUTENIbHAS JIATEPATYPA

7. Jlaunc6epr I'.C. OOumwii kypc pusuku. Ontuka.- M.: Hayka, 1976. - 928 c. — Tekcr:
HEIIOCPEICTBEHHBIMN.

8. A., CamapuieB B.B. OcHoBbl pemtocexkynanoi ontuku. -. M.: ®USMATIIUT, 2009. -
292 c¢. — URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-
vladimirovich-samartsev (mata o6pamenus: 01.01.2023) — Pexxum goctyma: B CBOOOIHOM
nocryne. — TeKCT: 2IeKTpOHHBIN.

9. beikoB B.II. JlazepHas sieKTpoAHAMHKA. DJIEMEHTapHbIE U KOT€PEHTHBIE MPOIIECChHI
IIPY B3aWMO/ICHICTBHY JIA3€PHOTO M3ITYUEHHSI C BEIIECTBOM. M31-Bo: dusmariut, ropoa: M., 2006
- 384 c. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mara o6pamenus: 01.01.2023) — Pexxum pgocTyma: B CBOOOJHOM JOCTyme. — TeKCT:
JJIEKTPOHHBIN.

10. TamuteikoBa-bymkeBndy WM. ®wusmka. Yacte 2: Omntumka. KBanTOBas ¢Qusuka.
Crpoenue u ¢usnueckue 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 (mara o6pamenus: 01.01.2023) — Pexum
JocTyna: B cBOOOIHOM J1ocTyne. — TeKCT: 3JIeKTPOHHBIH.

12. NHO®OPMAIIMOHHBIE PECYPCHI

1. Hauunonanbnast JIEKTPOHHAasI onbHoTeKa (HOB): dbenepanpHas
rocyiapcTBeHHass mH@popMmarnmonHas cucrema / MunucrepcrBo Kynbryper P®; Poccuiickas
rocyaapctBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obparenus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexktpoHHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MOJIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.
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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
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/
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3. Hayunas snexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamms
«OTtkpbeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4. DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexxum gocTyma: Juisi aBTOPH3O0B.
IIOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

5. 9BC KOpaiit: snmekTpoHHas OMOIMOTEYHas cucTema: cawT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctymna: st aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBII.

6. DIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Houenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jnocryna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIN.

7. DJiekTPOHHBIN KaTajor Hayunoit OuGmmoreku [ounl'Y: pasgen caiita / Hb
Joul'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — PexuMm gocTyma: TOHWCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTBI — JiJ1s TTosib3oBaTened JJonl'y.

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

13. IMPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (kopriopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD ns1 cB060THOTO POTPaAaMMHOTO 00ECIICUCHHS ).
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