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Pabouas nporpamMma quciuIIMHbL « KosieGaHUS M BOJIHBL, ONTHKAY IS 00yYaloIHXCs
110 HanpasyieHuio 1oaroToBku 03.03.03 Pagnodusuka (IIpoduns: Paguodusuxka), cocrapiena Ha
ocHoBanuu (DelepanbHOrO TOCYAapCTBEHHOIO 00pa3oBaTEeNbHOrO CTaHIApTa BBICIIETO
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00pa3oBaTeNbHON JNESTEIPHOCTU 0 00pa30BaTENbHBIM MPOrPaMMaM BBICIIETO 0Opa3sOBaHHS —
nporpaMMaM OakanaBpuara, OpOrpaMMaM —CHEIUAIHTETa, HOpOrpaMMaM —MardCTpaTyphl,
YTBEPXKACHHOIO IIpHKa3oM MuHHUCTEpcTBa Haykd M BhICIIEro oOpas3oBaHus Poccuiickoi
@enepanuu ot 06 anpens 2021 r. Ne 245 (¢ u3M. | J01.), B COOTBETCTBUM C YYEOHBIM IJIAHOM,
yTBepkAeHHBIM ¥Y4eHbIM coBeToM OI'BOY BO «Jlonl'¥Y» mnsa Habopa 2024 roza.
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1. MECTO JUCLMITJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIINUXCS, MPEAIICCTBYIOIIHE
Y COMYTCTBYIOIIUE JTUCHUILTUHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUE€HUE JTAHHOM:

6a3o0Basi MOATOTOBKA 110 MaTeMaTHKe B 00bEME TPOrPaMMbl CPEHEN IIKOJIBI,

JTUCIUIUTMHBI IPOTPAMMEBI OaKaiaBprara:

Marematuuecknii  aHanu3; AHaiIMTHYecKas reomeTpus; JIuHeliHas — anreOpa;
Huddepenumansupie ypaBHeHHs; Mexanuka;, MornekynsipHas ¢u3nKa; OJIEKTPHUYECTBO H
Maruetusm; Teoperudeckas MexaHuka; Paguorexuuueckue nenu u curHansl; Kypcosas pabora
no aucuumiuHe "PaauorexHuueckue nenu v curHanel'; dusmueckuil npaktukyMm; Teopus
(GYHKIMA KOMIUIEKCHBIX TI€PEeMEHHBIX; BeKTOpHBIM M TEH30pHBIH aHanu3; VHTerpajibHbIC
ypaBHeHUs1. BapuannonHnoe ucuucieHue.

1.2. JlucuurumHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOCHHE JAHHOMN
JTUCITUTIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIOMICe:

AtomHass W sAepHas  (¢u3uka; DOlekTpoauHamuka; KBaHTOBas — MeEXaHUKa;
TepMonuHaMuka U craTucTuueckas ¢usuka; dusmueckuil npaktukym; Teopus koneOaHui;
Pannosnextponuka; @usuka cruiomHbX cpen; KBantoBas paanodusuka; CraTucThyecKas
pammodusuka; [lomympoBogHukoBass u  ¢HU3MYECKas dJICKTPOHMKA; PacmpocrpaneHue
3JIEKTPOMArHUTHBIX  BOJIH; KypcoBass pabGora mno nucuuruimae "Paauosnekrponuka';
OyHKIHUOHATBHAS JJIeKTpoHUKa; OnTosnekTpoHuka; PamnorexHuveckue uaMmepenus; Jlunum
nepenaun U texHuka CBY; Onexrpoamnamuka CBY; Marepuanbl 3JI€KTPOHHON TEXHUKU;
KypcoBas pabora mo mucumruimae "Omntosnektponuka'; KypcoBas pabGora mo JUCIUIUIAHE
"Jlunum nepenaun u TexHuka CBY"; AHTeHHBI; AHTEHHbIE cUCTeMbl, JnekTpoHuka CBY;
OnexkrponHble npubopel CBY; IloaroroBka k mpoueAaype 3aliMThl M 3allldTa BbITYCKHOMN
KBATM(UKAIIMOHHON PabOTHI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTUKa

HanmeHnoBanme nokasarest 3HavYeHNE TIOKa3aTest
HasBanue 06pa3oBaTebHON MTPOTpaMMBbI 03.03.03 Pagunodusuka (ITporpamma
OakanaBpuata Pagrodusnka)
[udp n Ha3BaHUE B COOTBETCTBUHU C b1.5.M1.10 Konebanus 1 BOJHBI, ONITHKA
y4eOHBIM IJIAHOM
YacTs 00pa3zoBaTeabrHON MPOrpPaMMBbl bazoBas yactp
KonnuecTBo 3a4eTHBIX eqUHHULL / BCEr0 4acoB 45/162

2.2.  Pacnpeznenenue yacoB 1o popmam u nepuoaaM o0ydeHus

OO0111€€ KOJINYECTBO YaCOB
o
E CaMOCTOS-
dopma g1 8 6 . ®
> | 2 JeKIU- | Jabopa- | MpakTU- | TEIbHOMN opma
00y4enus 203 BCETO
5 OHHBIX | TOPHBIX | YecKuX | paboThHI + KOHTPOJIS
KOHTPOJTh
QOunas 2 4 30 — 30 102 162 3K3aMeH

3. LEJU JUCIUATUIMHBI

O3HaKkOMJIEHUE CTYACHTOB C PyHAAaMEHTAIbHBIMUA (PU3NUECKUMU 3aKOHAMU U TIOHATUSAMU,
TEOPUSIMU U OCHOBAMM TI'E€OMETPHUYECKOM, BOJHOBOM M KBaHTOBOM ontuku. dopmupoBaHue
HAaBBIKOB CAMOCTOSATEIILHON y4eOHOM JESITeIIbHOCTH.



CdopMmynupoBath OCHOBHBIC TMPHUHIMIBI W 3aKOHBI  ONTHKH, ONPEACIUTh WX
MaTEMaTN4dYCCKOC BBIPAKCHUC, O3HAKOMUTH C OCHOBHBIMHA (1)I/ISI/I‘I€CKI/IMI/I SBJICHUSIMU,
METOJIaMH WX HAOJIOACHUS M SKCICPUMEHTAILHOIO HCCIICAOBAHUSA, C TIABHBIMU METOIAMHU
TOYHOTO H3MEpEHUS (PU3MUECKUX BEIMYHMH, C METOJaMH O0OpabOTKM W aHaiM3a Pe3y/JIbTaToB
IKCIIEPUMEHTa, C  OCHOBHBIMH  (HU3MYECKHUMH TpHOOpaMu, ¥ MeETomaMHu OOpabOTKH
pe3ylbTaTOB  JKCICPUMEHTa; CPOPMUPOBATH  HABBIKM  SKCIICPUMEHTAIBHOW  PabOThI;
O3HAKOMHTb C OCHOBHBIMH TMPHHIUIIAMH (PU3MIECKOrO SKCIIEPUMEHTa, HAyYMTh MPABHIBHO
BBIpaKaTh (PU3NUYECKHUE UJICH, KOJIMYECTBEHHO (OPMYIMPOBATh W peIIaTh 3aJadd, OLECHUBATh
HOPSIAKKM  (DU3UYECKUX BEIMYMH; JaTh SCHOE INPEICTABICHHE O TpaHHUIAX MPUMEHUMOCTH
¢u3nueckux Moneneid W THIOTE3; Pa3BUTh JIIOOO3HATEIILHOCTh M HHTEpEC K M3YYEHHUIO
OITHKH; JaTh TIOHUMAHUE BAXXHEHINUX 1TAllOB MCTOPUM PA3BUTUS ONTHKH, €€ (GHiIocodckux
¥ METOJIOJIOTHYECKHUX TPOOITIEM.

4. KOMIIETEHIIMY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDLI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

4.1. KomnereHuuu

Komnerenmuu WuaukaTopsl Pesynbrarel 00yueHus

OIIK-1. Cnocoben | OIIK-1.1. OIIK-1.1.1. imeeT ombIT IPOBEACHUS HAOJIIOACHHIA

MPUMEHSITh Ob6nanaer U U3MEPEHHH, COCTaBIEHUS MX OMNHCAHUNA U

0a3oBble 3HaHUA B | 0a30BBIMU (hOpMYIHPOBKH BHIBOJIOB.

obOnactu pU3MKU U | 3HAHUSIMU B OIlK-1.1.2. VYmeer mnOpUMEHATH 3HAHUS IO

panroGu3nKu U obnactsx (U3MKHW, | MaTeMaTUKe IS pelieHHs 3amaq (U3HKU. 3HAET

UCIIONIb30BaTh UX B | paAro(U3MKH, CTPYKTYpY 3a/lad pa3HOTO BUJAA U Pa3HbIE MOIXO/bI

poEeCCUOHATIBHOMN | DIIEKTPOHHKH. K pemIeHWI0 3aJad, a TaKkKe YMeeT peliaTh

JESITEIbHOCTH, B ¢bu3nueckre 3ala4yil U HUCIOJIb30BaTh IMOTYYECHHBIE

ToMm gucie B chepe | OINK-1.3. pereHust s yriayOJeHHOTO MOHUMAaHUs 3aKOHOB

NeAarorn4ecKou Crniocoben ¢bu3uKu.

NEITEILHOCTH. MPUMEHSTH OIIK-1.3.1. Nmeer mipencTaBICHUS O METOIUKAX U
MaTeMaTH4eCcKue TEXHOJOTHSX  (PU3UYECKHX  HCCIEOBAaHUN  C
u/unu pU3NYecKre | MOMOIIBI0O COBPEMEHHOI'O OOOPYIOBaHMS, a TaKXKe
METO/IbI PEIICHUS 3HaeT  TEOpUI0 M METOABbl  (DU3MYECKHX
3aaa4 Hccaea0BaHui B TpoPrIbHOM 00s1acT (PU3UKH.
npodeccuonanshoii | OIIK-1.3.2. 3Haer MeTombl OpraHU3allud |
NEeSITETTHHOCTH. IUTAHUPOBAHUS ~ (PU3MYECKHX  HMCCICIOBAaHUN U

criocobeH (GopMHUpPOBATH UCCIEIOBAHMS Ha OCHOBE
COBPEMEHHBIX JJICKTPOHHBIX CPEICTB, IMPOBOJUTH
HaOJI0/ICHUs, H3MEPEHUS U PACUETHI.

5. I[TPOT'PAMMA JJTUCLIATTJIMHBI

Ha3sBaHue Tembl ‘ Kpartkoe cogep:kaHue TeMbl (BOIPOCHI TeMbl)
Pazpnen 1.
1. DnexrpomarnutHas | 1.1 Pa3nensl onTukH. DIEKTPOMAarHUTHBIE BOJHBI.
IIPUPOJIA CBETA. 1.2 CtpykTypa 21eKTPOMarHUTHBIX BOJH.

1.3 DHeprust 371eKTPOMAarHUTHON BOJIHBI.

1.4 Tonspuzanus 3MeKTPOMarHUTHBIX BOJIH.

1.5 ®a3oBas CKOPOCTH B IUINEKTPUKAX.

1.6 TenmoBoe n3nyuenune. XapakTepUCTHKH TEIUIOBOTO U3Ty4EHHUS.
1.7 ®opmyna Ilnanka. KBantel cBeta. 3akon Credana-bonpiimana.
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2. Jlucnepcus cBeTa.
Bzaumoneiicteue
CBETa C U30TPOIHOM
cpenoi.

2.1. ®a3oBas u rpymnmnosas ckopoctu. opmyna Panest.

2.2. Kitaccudeckasi Teopust TUCIIEPCUH.

2.3. ITornomenue cBera. CnekTpol. OKpacka Tel.

2.4. ®a3oBasi CKOPOCTh CBETA B BEILIECTBE.

2.5. Pacnipoctpanenue 31€KTPOMarHUTHBIX BOJIH B U30TPOIHOMN Cpefe.
2.6. @opmynsl @penens. VHTEHCHBHOCTh M TOJSAPU3ALUS  TIPH
OTPaKEHUHU U MIPEIIOMIICHUU.

2.7. IlonHOE BHYTpEHHEE OTpasKEHHE.

3. KpucramnoonTuxa.

3.1. OnmHoocHBIE M JBYXOCHBIE KpHUCTaUibl. OmHcaHue OCHOBHBIX
AKCIEPUMEHTOB. J[BOMHOE JIy4eNpeIOMIIEHUE.

3.2. IIpaBuno Maitoca.

3.3. Ilnmockas »sieKTpOMarHWTHass BOJHA B KpHCTaJLIE.
CKOPOCTB 3JIEKTPOMArHUTHOM BOJIHBI B KPUCTAJLIIE.

3.4. [IBynydenpenomiieHHE B KpucTauie. BoiHOBas MOBEPXHOCTH
OOBIKHOBEHHOT'O 1 HEOOBIKHOBEHHOT'O JIy4YeH B OJIHOOCHOM KPHCTAILIE.

3.5. [Tonspu3annOHHBIEC IPU3MEI.

3.6. MntepdepeHnns noaspu30BaHHbIX JTy4dei.

3.7. BpamieHne TIOCKOCTH TMOJISIPU3AIMM €CTECTBEHHO AaKTHBHBIMU
BeIIeCTBaMH. BpallieHre I0CKOCTH MOJIIPU3allMid MATHUTHBIM TT0JIEM.

dazoBasa

Pasznea 2.

4. Unrepdepenums
CBeTa.

4.1. NatepdepeHIiis MOHOXPOMATHIECKUX KOJIeOaHUH U BOJIH.

4.2. BpeMeHHast KOTEPEHTHOCTb.

4.3. IIpocTpaHCTBEHHAs! KOTEPEHTHOCTb.

4.4. UntephepeHIMOHHBIE CXEMBl 0 METOAY JEJICHUS BOJIHOBOTO
¢dpoHTa.

4.5. UntepdepeHus Ha TOHKUX TUIACTUHAX.

5. udpakuus cpera.

5.1. Mpunmun INoitrernca-Openens. 3oub1 Openernsi.
5.2. Mudpaxuus Openens.

5.3. Mudpaxmus Opaynarodepa.
5.4. JlubpakuvoHHas peleéTka.
TU(GPaKIUOHHYIO PEHIETKY.

5.5. IlpuHiuns! rogorpau4eckoro H300paxeHusl.

HaknonHoe mnaneHue mydyer Ha

6. OnTuueckue
KBaHTOBBIE
TeHEePATOPBHI.

6.1. CmioHTaHHOE ¥ BBIHYKJIEHHOE H3ITydeHHE.

6.2. BosneiicTBHe CBETOBOrO0 TOTOKAa HA 3acel€HHOCTh YPOBHEH.
WHBepcHas 3aCe€HHOCTb.

6.3. TpéxypoBHeBast cuctema.

6.4. YcrpoiictBo u THBI Ja3epoB. OCHOBHBIE CBONCTBA JIa3epHOTO
U3ITy4EHUS.

6.5. Henmmueiinas ontuka.

6.

CTPYKTVYPA U COAEPXXAHUE JUCILUITJIMHBI

6.1. ®dopma oOyueHHs — O9HAs, Kypc — 2, ceMecTp — 4

KosmnuecTBo yacos
HaumeHnoBaHus pa3aesioB U TeM Jleku. | Jladop. | Ilpakr. | CPC+ | Beero
KOHT

Pazpeu 1.

1. DnexTpomMarHuTHas NpUpoJia CBETA. S) 5 15 25
2. Jlncnepcmf cBeTa. PS&I/IMOJIGI/ICTBI/IG cBeTa 5 5 17 7

C M30TPONHOM CpeIoii.

3. Kpucramnoonrtuka. 5 5 17 27




Pa3pea 2.

4. atepdepeHnus cBeTa. S) 3) 17 27
5. ludpakuus cera. 5 5 17 27
6. OnTuyeckrie KBaHTOBBIE TEHEPATOPHI. 5 5 17 27
OK3aMeH 2 2
HUTOI'O 3A CEMECTP 30 30 102 162

13.
14.
15.
16.

17.
18.

19.

20.
21.

22.
23.
24,
25.

26.
217.
28.

7. OLEHOYHbBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIMN

7.1.  KoHTpoibHBIE BOPOCHI

Paznen 1
Knaccuueckas Teopust nucnepcud. YpaBHEHHE KojeOaHUN 3JIEKTpoHA IMOA AeHCTBHEM
AIIEKTPOMArHUTHOM BOJHBI. AMIUIMTY/A U (a3a KojleOaHuil. AHAIN3 PELICHHUS.
Teopust nucnepcuu. 3aBUCUMOCTb MOKa3aTeNs MPETOMIICHUS OT YacTOTHI BJIAIH OT JHMHHUU
MOTJIOLICHMSL.
Teopus nucnepcun. KoMIuiekcHbIN oKa3aTeNb MPeIOMIICHHUS, €r0 3aBUCUMOCTb OT YaCTOTHI.
OO0ObsicHEHHE aHOMAaJIbHOW JUCIIEPCUU.
[Tornomenue cBera. Koaddunuent normomenus. 3akon byrepa. M3mydenune BTOPHUYHBIX
BoJIH. lHTeHCUBHOCTD JInHKU nornouienus. [lupuna nuaun. Bpems uznyuenus.
Okxkpacka Ten. O0bscHEHHEe OKPAaCKH TeJ Ha MPOIyCKaHHEe U OTPaKEHHUE.
OObsicaeHne oTiuanst (pa3oBOl CKOPOCTH B BEIIECTBE OT CKOPOCTH cBeTa B Bakyyme. Cirydaid
¢da30Boiil ckopocTu 60JIbIlIE U MEHbILIE CKOPOCTH CBETA.
®da3oBas u rpynnosas ckopoctu. Popmyia Pases.
TemoBoe n3nyueHue. XapakTepUCTUKH TEIIJIOBOTO U3TyYCHHUS.
3axonbl Kupxroda.

. 3akoH Buna. CnencrBus u3 3akoHa Buna.
. 3axkoH Panes-/[xunca. “Yinprpaduoneropas karactpoda’.
. ®opmyna Ilnanka. Kantel cBera. BeiBog ¢opmyn Buna u Penes-Jxunca u3z Gpopmyiisl

IInanka.

3akoH Credana-bonpimana.

®dotorpdext. 3akonsl CToneToBa. YpaBHEeHUE DUHIIITEHHA.

Omneit bote. [lyanusm csera.

[Tonspuszanus  AIEKTPOMAarHUTHBIX BOJIH. Bunel  nmonspuzanuu. Pasznoxenue
NOJIIPU30BaHHBIX BOJH HA JIMHEWHO MOJISPU30BAHHBIE U MOJIIPU30BAaHHBIE 10 KPYTY.

3aKOHBI OTPaKEHUS U MPETOMIICHHSI Ha TPaHULIE pa3jiena JBYX AUAIEKTPUKOB. BbiBos.
BeiBog popmyn @penens mis kodpunueHToB otpaxenus (N>1). AHanu3 3aBUCUMOCTH OT
yria rnajaeHusl.

BriBog ¢opmyn @penens i kod3hueHToB npomyckanus (N>1). AHanu3 3aBUCUMOCTH
OT yrJja MnajaeHusl.

MHTEHCUBHOCTB CBETA NPU OTPAKEHNUHU U MPEIOMIIEHUH. 3aBUCUMOCTD OT YIJIa NaJCHHUS.
[Tonspu3zanus cBeTa Npu OTPAXKEHUU U MPEIIOMIIEHUN OT ONTHUYECKH 0oJiee MIOTHOM Cpelibl.
3aBMCHMOCTB OT yriia najgeHus. SIsinenue bprocrepa.

[TonHOE BHYTpeHHEee oTpakeHHe. AHAJIN3 UHTEHCUBHOCTH MPEIOMIIEHHOM BOJIHBI.

[TostHOE BHYTpEHHEE OTpakeHHE. AHAJIN3 UHTEHCUBHOCTH OTPAXEHHOM BOJIHBL. Mupaxu.
ITonHOE BHyTpEeHHEE OTpakeHue. AHAIN3 MOJISIpU3al[Mi OTPAKEHHOMN BOJIHBI.

[TonrHoe  BHyTpeHHee  orTpaxkeHue. [lapamnenenunen  ®penens. Pacuer  yriioB
napasuiesienunesia, XxapakTep MoJisspu3alyy NaJaloero 1 MpoIeIiiero cBeTa.
JlnsnekTpudeckre CBONCTBA KPUCTAJLIOB.

SBneHne AByIy4YenpenomMiIeHUs. DKCIEPUMEHTAIbHBIC TaHHbIE. XapaKTePUCTUKH JTyUEil.
[Tnockasg »n€eKTpOMarHUTHas BOJIHA B KPHUCTAUIE U €€ XapaKTEpUCTUKH, HAIpPaBICHUE
pactpocTpaHeHHUs TPYIIIOBOM U (Ha30BOM CKOPOCTEH.



29.
30.
31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.
43.

44,

45.

46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

3akoH Mairoca. BeiBon. AHanus.

ITpusma dyxo.

ITpu3zma Huxkomns.

WutepdepeHtiys moaspu3oBaHHbIX JTydeld. [ImacTuHka ¢ TONMIMHON KpaTHOHM JIMHE BOJHBHI.
MHTEHCUBHOCTD CBETA 3a IUNIACTUHKOM U €ro NOJIIpU3aLusl.

WNutepdepeniys nonaspu3oBaHHBIX Jiydeil. [lmacTMHKa ¢ TOMIMHONH KpaTHOH MOJIOBHHE
JUIMHE BOJIHBI. IHTEHCUBHOCTB CBETA 3a INTACTUHKON U €T0 MOJISIPU3ALIHNS.

WutepdepeHiyst Mmoispu30BaHHBIX Jydeid. [lmacTuHKa ¢ TONMIIMHOW KPaTHOM YeTBEpPTH
JUIMHE BOJIHBI. IHTEHCUBHOCTB CBETa 3a INTACTUHKOU U €T0 MOJISIPU3ALIHNS.

OnTnueckas cuctemMa U3 JBYX MapajuielbHBIX HUKOJEW M KBapLEBOM IUIACTUHKU MEXKIY
HUMU. AHAIIN3 UHTCHCUBHOCTH CBETA 3a BTOPBIM HUKOJIEM.

[TnacTrHKa 4yBCTBUTEIBHOIO OTTEHKA. AHAJIU3 OKPACKHU MIPU CKPEILEHHBIX U MapaliebHbIX
HUKOJISIX.

OnTnueckasi cucreMa U3 JIByX CKpEIIEHHbIX HUKOJIEH U KBapleBOW MJIACTUHKU MEXy HUMH.
AHaI13 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpaienue miockocTy mossipu3alii B MarHUTHOM Tosie. OmbiTHble HanHble. OOBsICHEHNE
SBJICHUS.

Paznen 2

Wutepdepenius 1Byx MOHOXpoMaTthyeckux Kosebanuil. OOmmuit cioywail. Cnoywail aByx
KOJICOAHUH, TTOJIIPU30BAHHBIX B MEPIICHIUKYIISIPHBIX HAITPABICHHSIX.

Wutepdepennust IByX MOHOXpomaTrhyeckux BojH. PasHocts xoma. Ilupuna suHuM
UHTEp(EpEeHIIIH.

BpemeHnHast KOrepeHTHOCTb.

[TpocTpaHcTBEHHAsE KOT€PEHTHOCTb.

3Be3/1HbIH UHTEpPEepOMETp KaKk MpUMEpP MCIIOJIb30BAaHUS MTPOCTPAHCTBEHHOW KOT€PEHTHOCTH
JTy4dei.

OnTHyeckre CXeMbl, MOCTPOCHHbIE IO METOJY JAeJeHHs BOJIHOBOro ¢poHTta. Ilpnunna
HEOOXOUMOCTH HCIONb30BaHusl Takux cxeMm. Cxema FOura. Xapakrtepuctuku. Yder
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnonb3oBaHue Ounpusmbl @DpeHens. XapakTEpUCTUKH. YUYeT BpPEMEHHOU
KOT€pEHTHOCTHU B CXEME.

Cxema c ucrnonb3oBanue 6uzepkana @penens. XapakTepUCTUKHU. AHAIN3.

JluHMK paBHOrO HakjoHa. TeopeTHyeckoe paccMOTpeHHE. AHAIN3 YCIOBUI HaOIrOAEHUS
UHTEp(]EpeHITIH.

JIuHMYM paBHOMW TOJIMHBI. AHAINU3 YCIOBUNA HaOII0ACHUS HHTEPPEPEHIINH.

Konenia HeroTona. BeiBog ¢opmynsl paamyca kojer. PesymbTaThl HaOMIOACHUS B
MOHOXPOMaTHYECKOM U OEJIOM CBeTe.

[Tpunnun I'roiireHca-Openens.

3oHbl Openens.

Hudpaxus Openens. udpakiys Ha KpyrioM OTBEPCTHH.

Hudpakuus Openens. Audpakims Ha KPYTriIoM dKpaHe.

Hudpaxus Openend. Audpakiust Ha OCTPOM MPSIMOIUHEITHOM Kpae.

Hudpakuus Opaynrodepa.

JudpaxknuonHas pemeéTka.

HaxnonHoe nanenue gydeil Ha JUPPAKIUOHHYIO PEIIETKY.

[Tpunummne! ronorpaduyeckoro n3odpaxxkeHus. ['omorpaMma miockoro o0beKTa.

[Tpuniuns! ronorpaduyeckoro n3o0paxeHus. [ ogorpamMmma Tou€4HOTO 0OBEKTA.
CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

Bo3nelicTBue cBETOBOro NOTOKA Ha 3aCEIEHHOCTh YPOBHEN. J[ByXypOBHEBasI cucrema.
NuBepcHas 3acenéHHocTh. TpEXypoBHEBas cucTEMa.

Y CTpolcTBO M TUITHI J1a3epoB. TBEpAOTENBHBIN Ja3ep.

YeTpoicTBO U THIIBI J1a3epoB. ['a30BbIi aszep.



65. OcHOBHBIE CBOMCTBA JIA3€PHOTO U3TYUCHUSI.
66. Henmuneiinas ontuka.

7.2.

Tewmsl noknanos (pedepaToB)

He npenycMoTpeHsl mporpaMmon AUCHUILIMHBI

7.3.

Tembl MHUCEMEHHBIX PaOOT (THIIBI 3371a4)

KonTtponbsHbie paboThI IO MPAKTUKE TEMaM:

I'eomeTpuueckas onrtuka.

TennoBoe n3itydeHue.

I'pynmnoBas u ¢azoBasi CKOPOCTb.
Jucnepcus cera.

[Tornomenue cBera.

3akon Mautoca.

®opmyinbl OpeHes.

[TonHOoe BHYTpEHHEE OTpaKEHUE.
WuTepdepeHys moaspu30BaHHOTO CBETA.
WNuTtepdepenmonnnie cxembl. MHTEpdEpEHITNSI B TOHKHUX TUICHKAX.
Hudpaxius Openens, Opaynrodepa.
JudpakuroHHble pemeTky. Jlazepsl.

KonTponbHast paboTa 1o mHpoBEpKE TEOPETUYECKUX 3HAHUM — IO BCEM TEMaM, C
VICIIOJIb30BAaHUEM YKA3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.4.

JTUCIIUATIITNHE)

O6p83€].1 COACPIKAHUA ISK3aMCHAIITMOHHOT'O ouiera (HpI/I HaJIMYHUK SK3aMCHa II0

B cnydae BeneHus yueOHOTo mpoiiecca ¢ MCHOJb30BAHUEM 3JIEKTPOHHOTO OOY4YEeHMS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CoJep)kaHue OujeTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.

OBPA3EILl DK3BAMEHHAIIMOHHOI'O BUJIETA
JloHenkuii rocy1apCTBEHHBIN YHUBEPCUTET
OU3UKO-TEXHUYECKHUH (paKyIbTeT
Kadenpa paanodpusuku 1 nHHOKOMMYHUKAITMOHHBIX TEXHOJIOTUI
[Tporpamma Beicuiero oopazoanust IIporpamma GakanaBpuata

Hamnpasnenue noaroroBku 03.03.03 Papgnodusuka
[Tpoduns moaAroTOBKH Pannoduzuka

®opma o0yueHHs Ounas

Cemectp YerBepToiit

Jucuuninuza Konebanus u BOJHBI, ONTHKA

IK3aMeHALMOHHBIN onJier No 1

1. Knaccuueckas TeopHst IUCHEpCHM. YpaBHEHHE KOJ€OaHMH 3JIEKTpOHA MOJ JecTBUEM
3JIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/Ia U (a3a KoseGaHuil. AHAIN3 peleHusl.

N

JusnexTpudeckue CBOMCTBA KPUCTAILIOB.

3. ®DokycHOE paccTOsSHUE MBOSKOBBIMYKJION nuH3bI F=0,05 M. TodeuHBIii MCTOYHHUK CBETa
HAXOJWTCS HAa TJIABHOW onTH4eckod ocu Ha pacctosHuu d=0,06 m ot mmu3bl JluH3a
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pa3pes3aeTcsl IUIOCKOCTBIO BJOJb ONTHYECKOM OCH Ha JBE paBHbIE YacTH, KOTOpBIE
pasznBuraroTcs Ha paccrossHue S=0,01 M CUMMETPUYHO OTHOCHUTEIBHO OINTHUYECKOW OCH.
HaiiTu paccTosiHue Mex1y 1ByMs H300paKeHUSIMH TOUKH.

YTBepxkaeHo Ha 3acenaHun Kadenpel paguodu3MKu W MHOOKOMMYHHUKAITMOHHBIX
TEXHOJIOTHA,

nporokoa Ne ot . .202_ .
3aBenyromuit kadeapoit B.B. [lanuiios
OK3aMeHaTop A.B. besyc

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAKOT OBYUYAIOINECA

OO0mast olleHKa 3HaHWM O0YYAIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
IIKAJIe HMCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-y4YcOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HA OCHOBE TAKUX KPUTEPHUEB KaK MOCEIIAEMOCTb 3aHSITHIA,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBITIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYKIEHHHM TEKYIIero u
MIPOMICHHOT'O MaTepuaa, pereHue 3a1ad 1 T.11.).

8.1. Cemectp 3

MaxkcumaJjibHoe
Homepa pasaenos Buasl pador KOJIHY€CTBO
0a/110B
Opranu3anvoHHO-y4eOHas padoTa B ayIUTOPUH 5
CamocTodTenbHas padora S)
1,2 KoHTposbHble paboThI IO MPAKTUKE 20
KontponbHas paboTa o TEOpeTHIECKOMY 30
MaTepuainy
UTOTO 60
JK3aMeH 40
OOumii uTor 3a cemecTp 100

CooTBeTCTBHUE 0AJIIOB OIIEHKE

Onenka 1o nATHOaIBHOM IIKaIe
KonnuecTBo Ganios >
s 100 ECTS | Dxk3amen, nuddepeHnnpoBaHHbIi 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIEHO PUe—,
35-59 FX HE 3aYTEHO

0-34 F HEYJIOBJICTBOPUTEIHHO -,
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM ITPOTPAMMHBIM 00eCTIeueHHEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIXUX ¥ CTa00CbIIIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO anapara:

— JeKIMu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCA B YCTHOW (POpPME HITH BBITIOJIHSAIOTCS B TUCEMEHHON
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOOUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTalk I OOyYaroUIMXCs
YCTAQHABIMBAaeTCSI C Y4€TOM HX HMHIUMBUAYAJIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ CITa00CTBIIIAIINX

— B IeYaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3anaTus nposoasrcs B kopryce Ned Jlonl'V (r. Honeuk, np. TeaTpanbHblid,
13). Jlasi TpoOBEJCHUS JICKIMOHHBIX M TPAKTHYECKUX 3aHATHH TpeOyercs ayauTOpHs,
000pyJIOBaHHAsT MENOBOM WM MapKEepHOH JOCKOW, MYJIbTUMEAUUHBIA TPOEKTOpP U HKpaH,
HOYTOYK, KOMIUIEKT yudeOHON MeOenu i CTYICHTOB, pabouee MECTO MpernoaaBaTelisi, BHIXOI B
WHTepHeT — MPOBOAHOM WU ¢ Ucob3oBaHeM Wi-Fi.



Jlnst  BeIMOJIHEHHWS — JabopaTOpHBIX — paboT  Tpebyercs  yabopaTtopuu €O
CHELMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
u(poBOro 06pazoBaHus: UMEET B HATMYUK OOJIBIIOE KOJTMYECTBO PA3IMYHbIX TUIIOB JAaTUYUKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKy (IJIaHIIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, pPEIICHHE MaTeMaTHYeCKHX
ypaBHEHUM, 00pabOTKY IKCIIEPUMEHTATBHBIX JTaHHBIX.

Jlis caMOoCTOSITENIbHOM paboOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4EOHO-METOIUYECKOM KaOHHeTe
['maBHOTO KOpIyCa (ayn.405).

OOyuyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuanbl [0
JTUCITUIIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUH AUCIUTLIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOy4YEeHHE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonmp3oBaHHMEM  pecypcoB  MmIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. CagenneB, M. B. Kypc obmeii ¢uszuxku: B 5 ku. Ku.4: Bonuer; Ontuka / U. B.
Cagenbes. - M. : Actpens : ACT, 2002. - 256 c. — Tekct: HenOCpeACTBEHHbIH.

2. CuByxuH, /J[. B. O0mmit xypc ¢usuku: Yued. mocobue ans ¢us. crenuaibHOCTER
By30B: B 51.: I. B. CuByxun. T.4: Ontuka. - U3n. 3-e. - M. : ®usmarnut : U3n-s0 MOTH,
2002. - 575. — TekcT: HeOCPECTBEHHBIH.

3. Tomxkaes, H. M. Onrtuka: Yueb. mocobue s ¢us. crenuaibHocTed By30B / H. M.
I'omxaes. - M. : Beicut. wik., 1977. - 432 c. — Tekct: HEMoCpeACTBEHHBIN.

4. C., T'openuk B.C. DnexkTpoMarHuTHbIe BOJIHBI M oNTHKa: Y4el. mocodue. - M.: 13z Bo
MITY WM. H.5. baymana, 2006. - 450 C. - URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (mara
obpamienusi: 01.01.2023) — Pesxxum fgoctymna: B CBOOOJHOM J0cTyIe. — TEKCT: 3JeKTPOHHBIH.

5. Yumues, I1.51. OcuoBbl ¢usnueckoit reopun / I[1.5. Ypumnen - M.: Jlaboparopus
snanmii, 2020, - 353 c¢. — URL: http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-
difraktsii-p-ya-ufimtsev (mara oOpamenus: 01.01.2023) — Pexum pocrtyma: B CBOOOJHOM
nocrtyne. — TekeT: 3JIeKTPOHHBIN.

6. Upomos, U. E. 3amauun no obmieit pusnke: Yued. mocodue st cTyaeHToB By30s / U. E.
Uponos. - 4-e uzn. - M. : Hayka ; CIIG. : HeBckuii numanekr, 2001. - 431 c. — Tekcr:
HEIOCPEICTBEHHBIMN.

11.2. JlomonHUTEIbHAS JIATEPATYPA

7. JJanac6epr I'.C. O6umii kypc ¢usuku. Ontuka.- M.: Hayka, 1976. - 928 c. — Tekcr:
HEIOCPEICTBEHHBIM.

8. A., Camapues B.B. OcHoBbl pemrocekynaHoi ontuku. -. M.: ®UIMATIINUT, 2009. -
292 ¢. — URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-
vladimirovich-samartsev (mara o6pamenus: 01.01.2023) — Pexxum poctyma: B CBOOOJHOM
noctyne. — TeKCT: 3IeKTPOHHBIN.

9. beixoB B.II. JlazepHas aneKkTpoJuHaMuKa. DJIEMEHTApHbIE U KOTEPEHTHbIE MPOLECCHI
IIPU B3aMMOJICHCTBHH JIA3EPHOI0 U3JIy4EHHS C BEIIECTBOM. U31-BO: du3zMariaut, ropoa: M., 2006
- 384 ¢. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mara o6pamenus: 01.01.2023) — Pexxum gocTyma: B CBOOOAHOM JOCTyme. — TeKCT:
3JIEKTPOHHBIMN.


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
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
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10. TammeikoBa-bymkesnu WM. ®dusmka. Yacte 2: Ontuka. KBantoBas ¢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 o6Gpamienus: 01.01.2023) — Pexwum
JIOCTYIIa: B CBOOOTHOM JTOCTYTIE. — TEeKCT: AIeKTPOHHBIN.

12. HMH®OPMAIIMOHHLIE PECYPCBI

1. HauunonanbHast 3JIEKTPOHHASA OndbaMoTeKa (HOB): dbenepanpHas
rocynapctBeHHas uHdopmarmonHas cuctema / MunucrepctBo Kymbryper P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa IPOrPaMMHOTO
obecrieyeHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPU3OB.
[0JIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunast snextponnass OubOmmoreka «KubepJlenmHkay: cait / Accoruanms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrymna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucremMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

o. IBC IOpaiit: snekTpoHHas OuOIMoOTeUHast cucreMa: cailT. — Mocksa, 2013, —
URL.: https://biblio-online.ru (zara obpamenus: 01.09.2023). — Pexxum q0CTyma: 11 aBTOPU30B.
IIOJIb30BaTeeN. — TEKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{ouIl'Y: caiitr / ®I'BOY BO «/loHl'Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oopamenus: 01.09.2023). — Pexum
J0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

1. JIeKTpPOHHBI KaTtajgor Hayunoit 6ubnmoreku Jlonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: snextponnsiii / DBC Moul'Y: caiit. — URL: http:/library.donnu.ru/catalog/
(mara oo6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIM, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarene JJonl'y.

8. Juexktpounblii apxuB [doul'Y: pazpgen caiita / HBb Jlonl'Y. — Tekcrt:
anekTpouubii / DBC Ioul'V: caiit. — URL: http://repo.donnu.ru/ (mara obpamieHus:
01.09.2023). — Pesxxum octymna: CBOOOHBIIA.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuensun GPL, Apache,
BSD niis ¢cBOGOAHOTO MPOTPAMMHOTO 0OECTICUEHHS).
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