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Pabouas nporpamma AUCHMILTUHBI «ONTHKA U QU3NPAKTHKYM» UI1 00ydaroUuxcs 1o
HanpasneHuto nmoaroroBku 28.03.03 Hanomarepuains! (IIpoduns: Hanomarepuaisr), cocraBieHa
Ha ocHoBaHuU DenepanbHOrO0 TrOCYJApCTBEHHOrO OOPa30BATEIBLHOTO CTAHJAPTa BBICHIETO
oOpazoBanusi — OakamaBpuar 1o HampaieHuto noaroroBku 28.03.03 Hanomarepuarsi,
YTBEPKJICHHOTO NMpHKa3oM MuHuUCTEpCcTBa oOpa3oBaHust U Hayku Poccuiickoit deneparuu ot
22 centsiopss 2017 1. Ne 968 (c m3m. m gom.), Ilopsaka opraHu3alMu U OCYUIECTBICHUS
00pa3oBaTeNbHOI JEATEIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHUS —
mporpamMmaM 0OakajaBpuara, MporpaMmaM CHEUAIMTETa, MporpaMmMaM MarucTparypsbl,
YTBEPKIACHHOTO TMpHKa3oM MUHHCTEpCTBA HayKd M BbIciiero oOpas3oBanus Poccuiickoit
Oeneparuu ot 06 ampenst 2021 1. Ne 245 (¢ u3M. | J0I1.), B COOTBETCTBUH C YICOHBIM ILIAHOM,
yTBepkaeHHBIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» mist Habopa 2025 rona.

PazpaboTumk:

JOIIeHT Kadenpsl oOmiei Gusnku u

JMJIAaKTUKA (PU3UKH,

KaHz. (u3.-MaT. HAyK A. B. bezyc

Pabouas mporpamma ogoOpeHa Ha 3aceanuu Kadenpsl 00mei GU3nKN U AUTAKTHKH (PU3HKH
[TpoTokon ot 31.03.2025 r. Ne 10.

3aBenyromuii kadeapoit A. B. bezyc
COI'NTACOBAHO:

W.o. nexana Qu3nko-TexHUIecKoro hakympTeTa C. A. domenko
16.04.2025 1.

Y4eOHo-MeToanuecKass KOMUCCUS! GUBUKO-TEXHUYECKOTO (paKyJIbTeTa.
[Iporokon ot 16.04.2025 r. Ne 4
IIpencenarens B. H. Korenko

PykoBoautens ~ OCHOBHOW  oOpa3oBaTenbHOMN
IporpaMMsl, A-p Gpu3.-MaT. HayK, Ipood. A.T. Ilerpenko
31.03.2025 1.
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1. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA3OBATEJBLHON
ITPOI'PAMMBbI

1.1.  TpeGoBanus K MpeABAPUTEIHHON MOATOTOBKE O0YYAIOIIUXCS, MPEAIECTBYIOIINE
U COIYTCTBYIOLIME JUCLUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3yUYEHUE JaHHOM:
baszoseas n0020moeka no mamemamuxe 8 00bEme nPopammbvl CpeoHell UKOIbl,

JUCIUILTAHBI TPOTPaMMBbI OakanaBpHuara:
Mamemamuueckuil anaius;

Ananumuyeckasn ceomempus u IUHEUHAs aneeopa,
Mexanuka u monexkyisapuas Qusuxa,
Onexmpuuecmeo u MacHemusm,

Du3zuyeckul NPAKMuKym,

Jughgpepenyuanvuvie ypasnenus,

Teopus sepossmuocmu u Mmamemamuyeckas, CmamucmuKa,
OcHo8bl npoYyecco8 MUKpo u HAHOMEXHOJI02UlL,
OcHosvl kpucmaniozpaguu,

Onexmpomexuuxa.

1.2.  JIMCUMIUTHHBI, KypCOBbIC pabOThl M MPAKTHKH, JJIS KOTOPHIX OCBOCHHE TaHHOMN
JUCIUTUTMHBI HEOOXOAUMO KaK MPEIIIeCTBYOIIEE:

OnexmpoounHamuka,

Dusuxa meepoozo mena;

Ksanmosas mexanuxa;

Cmamucmuyeckas (puzuka u mepmoOuUHamMuxa;

Dusuxka amoma u amomMHo20 A0pa;,

Dusuueckull NPAKmMuKym no Qusuke amoma u amomHoz2o 10pa;

Memoovl ananuza u KOHmpois HAHOCMPYKMYPUPOBAHHBIX MAMEPUATIO8 U CUCTNEM,

Aenenus nepenoca 6 KpUCmaiiax u MOHKUX NieHKax,

Ochosbl ONMOINEKMPOHUKU,

Dusuxa eemepoINUmMaxKCuaIbHbIX HAaHOCMPYKMyp,

Mooenuposanue MUKpo u HAaHOCMPYKMYp,

Ksanmosas u onmuueckas snekmpoHuxa;

DnekmpoHHAs MUKPOCKONUSL,

Huppaxyuonuvie memoowl ucciedosanus eeuwecmsd,

Ochosbl Kpucmaniogu3uKy u KpUCmaiioXumuu,

Hegexmul 6 meepovix menax.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1.  OOmas xapakTeprUCTHKA

HaumeHnoBaHue nmokasaresst 3HayeHHe NoKa3aTesl
HazBanue oO6pa3oBarenbHOI IporpaMmbl 28.03.03 Hanomarepuansi (IIpodums:
Hanomarepuaiibn)

Iudp 1 Ha3BaHHE B COOTBETCTBUH C

V9eGHbIM IIZHOM b1.b.17 OnTuka u Gpu3NpakTUKyM

Yacts 00pa3oBaTebHON MPOTrpaMMBbI ba3oBas yactp

KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 4/ 144

B ciyuae mpenbsiBiieHHsT OT OOYYaroIIErocst WM €ro poAuTeNis (3aKOHHOTO IPEICTaBHTEN)
3asBleHUsT Ha OOydYeHHe IO aJanTUPOBAHHON 0O0pa3oBaTEeIbHOM MpPOrpaMMe BBICIIETO
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00pa3oBaHus, MOAKPEIUIEHHOTO 3aKIIOYEHHUEM ICHXOJIOr0-MeINKO-TIearornaeckoi KOMUCCHH
(IIMIIK) wmm  wmeauko-conmayibHOM dkcreptu3bl (MCD) ¢ pekoMeHAamusaIMU CO3JaHUs
UHIWBUAYAIbHOW mporpamMmbl peabwimuranuu u  aOwmuranum (MITPA), nannas paGouas
porpaMMa MOKET OBbITh aallTUPOBAaHA C YYETOM HHIAUBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
00yyJarouierocs.

2.2.  PacmpeneneHue 4acoB 1O MeproaM 00ydeHUs
O011ee KOJIUYECTBO YACOB
o | B caMocCTosI-
dopma S| 9 .
> | & | dekum- | nadopa- | NPaKTH- | TeJbHOH ®opma
00yueHus 2| = BCEro
Y | OHHBIX | TOPHBIX | YeCKUX | padoThI + KOHTPOJIS
KOHTAKTHAasl
OuHas 2 3 34 17 17 76 144 JK3aMeH
3. HOEJIU JUCHUTTJIMHBI

Os3nakomums cmyoeHmos ¢ QYHOAMEeHMATbHbIMU PU3ULECKUMU 3AKOHAMU U NOHAMUSMU,
MeopusiMu U OCHOBAMU 2€OMEMPUHECKOl, B0JHOB0U U Keanmosou onmuku. Chopmuposams
HABLIKOB CAMOCMOAMENbHOU YUeOHOU 0esmelbHOCHU.

Cehopmynuposamov 0CHOBHLIE — NPUHYUNBL U 3AKOHbL  ONMUKU,  ONPEOeUms Ux
Mamemamuyeckoe — 8blpadiceHue, O03HAKOMUMb C  OCHOBHbIMU  (DUBUHECKUMU  S18TIeHUIMU,
Memooamu ux HabMoOeHUus U IKCNEPUMEHMATLHOO UCCIe008AHUS, C 2NAGHLIMU MemoOamMu
MOYHO2O — UBMEpPeHUsl  (U3UYEeCKUX GelUduH, ¢ Memodamu o00pabomku U  aHaIU3d
Pe3yIbmamos 3KCNEPUMEHma, ¢  OCHOBHbIMU — (u3uyecKumMu npubopamu, U Memooamu
00pabomku  pe3yibmamos IKCHEPUMEHMA, CHOPMUPOBAMb HABLIKU — IKCNEPUMEHMANbHOU
pabomvl; O3HAKOMUMb € OCHOBHBIMU NPUHYUNAMU DUUYECKO20 IKCHEePUMEHMA, HAYYUmb
NPABUILHO GbIpAdCAmMb (husuyeckue uoeu, KOIUYeCMBEHHO  (QOpMYIuposamsv U  peuams
3a0auu, OyeHusamv NOPSOKU QUIUYECKUX GeTUUUH; OaMb SICHOE NPeOCmAasieHue 0 SPAHUYAx
NPUMEHUMOCTIU  (U3UYECKUX MOOenell U 2Unomes;, pazeums JaH0003HAMENbHOCHb U UHmMeEpPeC
K UBYYEHUI0 ONMUKU, 0amb NOHUMAHUE BAICHEUUUX SMAN08 UCMOPUU pPA3GUMUSL ONMUKU,
ee unocopckux u memooonocuieckux npooiem.

4. KOMIIETEHIIUA OBYYAIOUIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS KOMIIOHEHTA OBPA3OBATEJIbHOM IMPOI'PAMMBI, X
NHINKATOPBI U IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA

Komnerenuun NuaukaTopsl Pe3yabTarhl 00y4eHust
OIIK-3. Cnocoben OIIK-3.3. Amnammsupyer mpobnemsl, | OIIK-3.3.1. Mmeer omnbIT mnpoBeaeHUs
MPOBOJIUTH U3MEPEHHUS U MpOLECChl M SIBICHWs B 0O0JIACTH | HAOJIOJNEHWUH U M3MEPEHUM, COCTABJICHUS
HaOJroIeHuS, BOJIHOBOM ~ ONTHKH, WCIONB3yeT HA | UX  ONHCaHUH W (HOpMyIHUPOBKH
06pa6aTBIBaTB H IIPaKTUKE 0a30BBIE 3HAHUA U METOAbI BBIBO/IOB.

MpEeACTaBIATh (hU3MUecKux Mcclea0BaHnM, a TAKKe OIIK-3.3.2. YMeeT NpUMEHSITh 3HAHUS
OKCIICPUMEHTAIIbHBIC YMECT MPUMEHATHb METOIBI U1 PEIICHUA Mo MareMaTuke [JisI PEIICHUA 3aaad
JTAaHHEIC. (u3nueckux 3axa4 B Npo(heCCHOHANBHON | (U3MKU. 3HAET CTPYKTYpY 3a/ad pasHOTo

o0nacTH.

OIIK-3.4. Ucnonp3yeT MaTeMaTU4ECKUI
anmapar, JUIs  OIMCaHWs, aHalu3a,
TEOPETHYECKOr0 U IKCIIEPUMEHTAIBHOTO
HCCIeJOBaHMS U MOJCIUPOBAHUS
(GU3MYeCKHX ~ CHCTeM, SBICHHH |
IPOILIECCOB, UCIIOJIB30BaHUs B
npoecCHOHAIBHON EATEIBHOCTH.

BUJAa W pas3HbIC IMOAXOJAblI K PCHICHHUIO
3ajad, a TaKXKC ymeer peuiaTb
(bPISI/I‘{CCKI/IC 3aJayd MW HCIIO0Jb30BaTh

MTOJTyYCHHEIC peleHust VTS
YIIyOJICHHOTO ~ MOHMMAaHWS  3aKOHOB
(uzuky.

OIIK-3.4.1. Nmeer mnpencraBieHUs o

METOJHMKAX W TEXHOJOTHIX (PU3NIECKUX
HUCCIEI0BaHUMI C THOMOIIIBIO




COBPEMEHHOTO OOOPYIOBAaHHUS, a TaKKe
3HaeT TEOPHUI0O M METOnbl (PU3MUYECKUX
HCCIICIOBAaHNA B TMPOQIIBHOW 00sacTH

¢bu3uky.
OIIK-3.4.2. 3HaeT METOABI OpraHU3alMU
u TUTAaHUPOBAHUS ¢busnyecKnx

uccieIoBaHui 1 criocodeH GpopMupoBaTh
UCCIIEIOBaHUS Ha OCHOBE COBPEMEHHBIX
SNEKTPOHHBIX  CPEIACTB,  MPOBOJIUTH
HaOTIOICHNUS], U3MEPEHUSI U PacUETHI.

5. IMPOI'PAMMA JUCHUIIJINHBI

Ha3Banue TemMbl

\ KpaTkoe conep:kanue TeMbl (BONPOCHI TEMbI)

Paznen 1.

1. DnexkTpoMarHuTHas IPUPO/IA CBETA.

1.1 Pa3pnenbl onTUKU. DAEKTPOMArHUTHBIE BOJIHBI.

1.2 CTpyKTypa 31€KTpOMarHuTHBIX BOJIH.

1.3 DHeprus 31eKTPOMArHUTHON BOJIHBI.

1.4 Tlonspusanust 37€KTPOMarHUTHBIX BOJIH.

1.5 ®a3oBast CKOPOCTb B AUIIEKTPUKAX.

1.6 TenmoBoe  u3nydeHue.  XapaKTEPUCTUKU
TEIUIOBOT'O U3JTy4EHHUS.

1.7 ®opmyna Ilnanka. KBanTel cBera. 3akoH
Credana-bospimana.

JI/P 1. ®oroaddext

DOKcriepuMeHTallbHAsl ~ TPOBEpKa  ypaBHEHUS
OiHiTeiiHa A8 Qortodddexra U onpeneneHue
noctostHHOM [litanka

JI/P 2. Ontudeckasi TMpoMeTpus

I/I3MepeHI/Ie BBICOKUX TEMIICPATyp € IOMOUIBIO
ONTHUYCCKOI'0 IMMUPOMETpA C HCYe3aoIeil HUTHIO

2. Mucnepcus cseta. Bzaumonencreue
CBETa C U30TPOIHON CPEHOH.

2.1. ®azoBasg u rpynnosas ckopoctu. Popmyia
Pones.

2.2. Knaccuueckast TEOpHUs JUCIIEPCHUH.

2.3. Ilornomenue cBera. Cnextpsl. Okpacka Ted.
2.4. ®a3oBas CKOPOCTb CBETA B BEILIECTBE.

2.5. PacipocTpaHeHue 3IEKTPOMArHUTHBIX BOJIH B
U30TPOITHOU Cpee.

2.6. @opmynbl Dpenens. HMHTEHCHUBHOCTh U
NOJIIpU3aLUs IPU OTPAXKEHUH U IIPETTOMIICHUH.
2.7. IloTHOE BHYTPEHHEE OTPAKEHUE.

JI/P 3. Qucnepcus

N3yuenue nucnepcum:

Yacte A. U3yueHwe aucmepcuu CTeKJIa C
IIOMOILBIO TOHUOMETPA.

UYacTts b. Pedpakromerp I[lynpdpuxa.

3. Kpucramnoonruka.

3.1. OpHOOCHBIE H JBYXOCHBIE KPHUCTAJLIBI.
Onucanve OCHOBHBIX ASKCIEPUMEHTOB. JIBOWHOE
JTy4yenpesoMIIeHHeE.

3.2. IIpaBuno Mamtoca.

3.3. Ilnockas »BJEKTpOMAarHWTHas BOJHA B
KpHUCTAaJLIE. dazoBas CKOPOCTh
3JIEKTPOMAarHUTHOHN BOJIHBI B KpUCTAJLIE.

3.4. JIBynyuenpeinomisieHME B KpHUCTaJUIE.
BonHoBast MOBEpXHOCTb  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO  JIydyei B OJIHOOCHOM




KpHUCTasie.

3.5. [lonspu3aniOHHbIC TTPU3MBI.

3.6. UaTepdepeHnus noisspu30BaHHBIX JIyUCH.
3.7. Bpamenue  miIoCKOCTH — MOJISIpU3ALMHA
€CTECTBEHHO aKTUBHBIMU BellecTBaMu. Bparenue
MJIOCKOCTH MOJISIPU3AllMA MATHUTHBIM TOJIEM.

JI/P 4. KpucramioonTruka

N3ydyeHue KpUCTALUIOONTUYECKUX SIBJICHUW IpU
[IOMOLIM TTOJISIPU3ALMOHHOTO MUKPOCKOIIA.

JI/P 5. BpamieHue 1iocKoCcTH
HOJISIPU3AIIMHU CBETA

Bpaienue niockocTy nossipu3aiuy CBeTa:

Yacte A. MW3ydeHue sBIEHUS  BpaILCHUS
IUIOCKOCTH HOJIIPU3alMM  CBETa E€CTECTBEHHO-
AKTUBHBIMM BEIIECTBAMHU.

Yacte b. MW3yueHume sBineHus  BpalleHUs
IJIOCKOCTH TMOJSPU3allUd CBETa B MAarHUTHOM
nose (3pdexT 3eemana).

Pazpea 2.

4. Unrepdepenuus cBera.

4.1.  UHrepdepeHuuss  MOHOXPOMATHYECKHX
KoJ1e0aHUM U BOJIH.

4.2. BpeMeHHasi KOTE€PEHTHOCTb.

4.3. [IpocTpancTBeHHAs! KOT€PEHTHOCTb.

4.4. VutepdepeHIIMOHHBIE CXEMbl IO METOdY
JIeJIEHUs BOJTHOBOTO ()pOHTA.

4.5. latepdepeHnns Ha TOHKHUX TIACTHHAX.

JI/P 6. UnTepdepeHIIOHHbIE CXEMBI

N3yuenue sBneHuss MHTEPPEPEHLIUU C MTOMOILBIO
ounpuzmbl Openens

JI/P 7. N3yuyenue nuntepdepeHu ceera

Nzydenue naTepdepeHnnu cera:

Yacte A. Ormpenenenue paauyca KpUBU3HBI
JIMH3BI 110 KosibliaM HeroToHa.

Yactp b Omnpenenenue ko3 dunneHTa
NPEJOMIICHUS] CTEKIISTHHOM IUIACTUHBI METOJO0M
MHTEPEPEHIIMOHHBIX [T0JIOC PABHOTO HAKJIOHA.

5. Hudpakuus certa.

5.1. Ilpunuun  TI'roiirenca-®penens.  30HbI
Openerns.

5.2. {udpaxmus Openens.

5.3. Mudpaxnus Opaynrodepa.

5.4. [udpaknuonnas pemérka. HaxmonHoe
najieHue Jy4yei Ha Tu(PaKIMOHHYIO PEIIETKY.
5.5. [IpuHIHATIBL rojorpaduueckoro
M300paKeHHMSL.

JI/P 8. Inudpaxmus cBera

Nzyuenne nudpaxuuu Opaynrodepa:

Yactp A. udpaxumn OpayHrodepa Ha mienu.
Yacte b. Hudpaxknun  Ppaynrodepa Ha
JTU(PPAKIIMOHHOM peleTKe.

6. Onruyeckue KBAaHTOBBIE TEHEPATOPBI.

6.1. CioHTaHHOE M BBIHYXJEHHOE M3IyYEHHE.

6.2. Bo3gelicTBue CBETOBOrO IOTOKAa  Ha
3aCeIEHHOCTD YPOBHEM. NuBepcHas
3aCEJIEHHOCTD.

6.3. TpéxypoBHEBas cucTeMa.

6.4. VYcrpoiictBoO M Tunbl Ja3epoB. OCHOBHbBIE
CBOMCTBA JIa3€pHOT0 U3ITy4YEHHUS.

6.5. Henuneitnast onTuka.
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JI/P 9. 3y4yeHune noisipu30BaHHOTO N3yueHne nonsipu30BaHHOIO CBETA
cBeTa

JI/P 10. IIpocTpancTBeHHas Korepentnocts cBeta
KOI'€pEHTHOCTh

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

6.1. ®opma oOyuenus — ouHasi, Kypc — 2, cemectp — 3

KosmnuecTBo yacoB
HanmeHoBaHMSA pa3jeioB U TeM Jleku. | Jladop. | Ilpakt. | CPC+ | Beero
KOHT
Pazne 1.
1. DyekTpoMarHuTHas NpUpojia CBETA. 5 2 4 11
2. I[I/Icnepcmf CBETA. PSaI/IMOIIef/'ICTBI/Ie cBeTa 6 3 4 13
C M30TPOMHOM CPEIOH.
3. Kpucrannoonruka. 6 3 4 13
JI/P 1. ®oroad ekt 1 4 5
JI/P 2. OnTuueckasi IUPOMETPHS 2 4 6
JI/P 3. lucnepcus 2 4 6
JI/P 4. KpucrammoonTuka 2 4 6
CBo0Oo1HOE 3aHsTHE 1 5 6
JI/P 5. Bparenue niaockocTy NOJsIpU3aiuu 1 4 5
cBeTa
Pazpea 2.
4. UnrepdepeHius cBera. 5 3 4 12
5. dudpakuus certa. 6 3 4 13
6. OnTHyeckre KBaHTOBBIE T€HEPATOPHI. 6 3 4 13
JI/P 6. UnTepdepeHIMOHHbIE CXEMBI 1 4 5
JI/P 7. 3y4yenue unrepdepeHnu ceera 2 4 6
JI/P 8. ludpaximus cBera 2 4 6
JI/P 9. VIzy4yenue noJisipu30BaHHOTO CBETA 1 4 5
CBobosHOE 3aHATHE 1 5 6
JI/P 10. IlpocTpaHCTBEHHAasi KOTEPEHTHOCTb | 4 5
DK3aMeH 2 2
HNUTOI'O 3A CEMECTP 34 17 17 76 144

7. OLIEHOYHBIE MATEPHUAJIBI (CPEACTBA) 1JIAA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXXYTOYHOM ATTECTAIIUA

7.1. KoHTpoJIbHBIEC BONIPOCHI
Paznen 1
1. Krnaccuueckas Teopusi IUCIIEPCUU. YpaBHEHHE KoOJIeOAHWW OJIIEKTPOHA TOJ JICHCTBHEM
AJIEKTPOMArHUTHOM BOJHBI. AMIUIMTY/a U (a3za KoneOaHuil. AHAIN3 PELICHHUS.
2. Teopust aucnepcuu. 3aBUCUMOCTh MOKa3aTelsl MPeIOMJICHHUS OT YacTOThl BAAIU OT JIMHUU
IOrJIO0IICHUA.
3. Teopus nucnepcuu. KOMIUIEKCHBIN MMOKa3aTeNlb NPEIOMIICHHS, €r0 3aBUCUMOCTb OT YaCTOTHI.
OOBsicHEeHHE aHOMAJIHOW AMCIIEPCUH.
4. Tlornomenue cera. Koaddunuent normomenus. 3akoH byrepa. M3myueHne BTOpUUYHBIX
BOJIH. ITHTEHCUBHOCTD TUHUU TIOTJIOLICHUA. I_HI/IpI/IHa JINMHUMH. BpeMSI HU3JTy4YCHUH.
5. Okxkpacka ten. OObsICHEHHE OKPACKU TEJ Ha MPOMYCKaHNUE U OTPaKEHHE.
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10.
. 3axoH Panes-J/xunca. “Ynprpaduoneronas katactpoda”.
12.

13.
14.

15

17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38

39.

OObsicuenne oTnuunst pa3oBoi CKOPOCTH B BEIIECTBE OT CKOPOCTH cBeTa B Bakyyme. Cirydaid
¢ba30Boiil ckopocTu 60JIbIlIE U MEHbILIE CKOPOCTH CBETA.

®a3oBas u rpynmosas ckopoctu. @opmyiia Pases.

TemoBoe n3nydeHue. XapakTepUCTUKH TEIJIOBOIO U3TyUYEHUSI.

3akonsl Kupxroga.

3akoH Buna. CiaencTBus us 3axkoHa Buna.

®opmyna [lnanka. KBantel cBera. BeiBon dopmyn Buna u Penes-J[xunca u3 dhopmyisl
[1nanka.

3akon Credana-bonbnmana.

doroaddexr. 3akonsl CroneroBa. YpaBHeHUE DUHIITEHHA.

. Oneit bore. [lyanusm cera.
16.

[Tonspuzanus 3JIEKTPOMATHUTHBIX BOJIH. Buaer MOJIAPA3ALNH. Paznoxenue
MOJISIPU30BAHHBIX BOJIH HA JIMHEWHO MOJIIPU30BAHHBIE U NOJIIPU30BAHHBIC 110 KPYTY.

3aKOHBI OTPAKEHUS U MPEIOMIICHHSI Ha TPAaHULIE pa3jiena ABYX AUAIEKTPUKOB. BriBos.
BreiBon dopmyn @penenst anst kodphuiueHToB oTpaxenus (n>1). AHaiu3 3aBUCUMOCTH OT
yIJla NajeHusl.

BreiBon gopmyn @penens mist kKoaphuueHToB nponyckanus (n>1). AHaiu3 3aBUCUMOCTH
OT yIJIa ITaJICHHUS.

NHTEHCUBHOCTH CBETA MPU OTPAKEHUU U MTPEIOMIICHUU. 3aBUCUMOCTb OT yTJia NaJeHUsI.
[Tonsipuzanus cBeTa MpHU OTPAKECHUH M NPEITOMIICHUHU OT ONTHYECKH 00Jiee TUIOTHOM CpPebl.
3aBUCUMOCTB OT yIuIa najeHusd. SBinenue bprocrepa.

[TontHOE BHYTpEHHEE OTpakeHHEe. AHAIN3 UHTEHCUBHOCTU IIPEJIOMIIEHHOW BOJIHBI.

[TostHOE BHYTpEHHEE OTpakeHNE. AHAIN3 HHTEHCUBHOCTU OTPaKEHHOM BOJIHBL. Mupaxu.
[TomHOE BHYTpEeHHEE OTpakeHUE. AHAIHN3 TOJISIPU3AITUN OTPAKEHHOM BOJIHBI.

[Tomnoe  BHyTpeHHee  orpaxkeHue. [lapamnenenunen  ®penens. Pacuer  yriios
napajuieenuIesa, Xapakrep HoJIpU3alyy MMa1aroIlero U MpoIIeero CBeTa.
JlnsnekTpudeckrie CBOMCTBA KPUCTAJLIOB.

SIBieHue qByIIydenpeoMIIeHNs. DKCIIEpUMEHTANIbHbIE JaHHbIE. XapaKTePUCTHKH JIyUeH.
[Inockasi >MeKTpOMarHuTHasE BOJIHA B KPHUCTAJUIE UM €€ XApAaKTEPUCTHUKH, HAIMpPABIICHUE
pacrpocTpaHeHus TPyNIoBoi U (Ha30Boil CKOPOCTEH.

3akoH Mamntoca. BeiBoa. AHanus.

ITpuzma dyko.

ITpuszma Huxkoss.

WnTepdepenius noaspu3oBaHHbIX Jdydeil. [ImacTuHka ¢ TONIMHONW KpaTHOW JJIMHE BOJIHBI.
MHTEHCUBHOCTB CBETA 3a INIACTUHKOM U €ro MOoJIsIpu3aLusl.

WnTtepdepenius moisipu30BaHHbIX Jydyel. IlmacTuHka ¢ TONIIMHOW KpaTHOW MOJOBHHE
JUIMHE BOJIHBI. IHTEHCUBHOCTbD CBETa 3a IUIACTUHKOW U €T0 MOJISIPU3aLHUsL.

Untepdepenius nonsipu3oBaHHbIX Jiydyed. [lnacTuHka ¢ TONIIMHONW KpaTHOW YeTBEpTU
JUIMHE BOJIHBI. IHTEHCUBHOCTD CBETa 3a IUIACTUHKOMN U €T0 MOJISIPU3ALHNSL.

OnTuyeckasi cucTtemMa W3 JBYX MapajlielbHbIX HUKOJEW M KBapleBOM IUIACTUHKU MEXKIY
HUMU. AHAJIN3 UHTEHCUBHOCTH CBETA 3a BTOPBHIM HUKOJIEM.

[InacTrHKa 4yBCTBUTEIBHOIO OTTEHKA. AHANIU3 OKPACKU MPH CKPEIIEHHBIX U MapaiedbHbIX
HUKOJISIX.

OnTuyeckasi cucTeMa U3 JIByX CKpEUIeHHBIX HUKOJIEH M KBapIeBOW MJIACTUHKU MEXy HUMH.
AHaI13 THTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

. BpameHHe IIJIOCKOCTU MOJIApHU3alliid B MarHUTHOM II0JIC. OmnbITHEIC JaHHBIC. OObsacHenue

SABJICHUA.

Pa3znen 2

WNuTtepdepeniius AByX MOHOXpOMAaTHUECKHX KoieOanwii. OOmmit cimydait. Cioydaid aByx
KOJICOAHUH, MOJIIPU30BAHHBIX B MEPIEHANKYISIPHBIX HAIIPABICHHUSX.
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Wutepdepennyst IByX MOHOXpoMaruyeckux BoiH. Pasnocte xoma. llupuna nuxHuM
uHTEephEpPEHITUN.

BpemenHast KOrepeHTHOCTD.

[IpocTpaHcTBEHHAs! KOT€PEHTHOCTb.

3Be3/HbIH UHTEPPEpOMETp KaK MPUMEP HCIIOIb30BaHUS MPOCTPAHCTBEHHOW KOTEPEHTHOCTH
JTy4qei.

OnTHyeckre CXeMbl, MOCTPOCHHBIE IO METOAY JAENeHHs BOJHOBOro ¢poHTta. Ilpnumna
HEOOXOJUMOCTH HCIONb30BaHus Takux cxeMm. Cxema IOura. XapaktepucTuku. Yder
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH B CXEME.

Cxema c wucnojb3oBaHue Oumnpusmbl DpeHens. XapakTepUCTUKH. Y4YeT BpPEMEHHOU
KOTE€PEHTHOCTH B CXEME.

Cxema ¢ ucrnonb3oBanue ouzepkana Openens. XapaKTepUCTUKH. AHAIH3.

Jlunuu paBHOrO HakJIOHA. TeopeTHuecKkoe paccMOTpeHue. AHAIU3 YCIOBHM HaOIIOIEHUS
uHTEephEpPEHITUN.

Jlunuu paBHOM TOMIIMHBL. AHATN3 YCIOBUM HAOII0IEHUS UHTEP(DEPEHIINH.

Konbia Herotona. BeiBon ¢opmynbel paauyca konen. PesynabTatel HaOmioaeHus B
MOHOXpPOMaTHYECKOM U O€JI0M CBETE.

[Tpunmun INolirenca-dpenens.

3oHbl OpeHernsi.

Hudpaxus Openens. Audpakiys Ha KPyriaoM OTBEPCTHH.

Hudpakuus Openens. Audpaxius Ha KpyriioM dKpaHe.

Hudpakmus Openens. Judpakiys Ha OCTPOM MPAMOJIMHEHHOM Kpae.

Hudpakmus Opaynrodepa.

JudpakumonHas pemeérka.

Haxnonnoe nazenue y4eit Ha TUPPAKITUOHHYIO PEIIETKY.

[Tpuniuns! rosorpaduyeckoro u3o0paxenus. ['ogorpamma miockoro 00beKTa.

[TpunuMMBI rosiorpaguyeckoro n3oopaxeHus. ['ogorpaMma Tou€4HOro 0OBEKTA.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.

BosneiicTBre CBETOBOTO MOTOKA Ha 3aCEIEHHOCTh YpOBHEN. JIByXypOBHEBasI CUCTEMA.
WMHBepcHas 3ace€HHOCTh. TpEXypoBHEBas CUCTEMA.

VYCeTpoiCTBO U THIIBI J1a3€pOB. TBEpAOTENBHBIN Ja3ep.

YCeTpoiCTBO U THIIBI J1a3epoB. ['a30BbIH J1a3ep.

OcHOBHBIE CBOMCTBA J1a3€PHOT0 U3ITyUEHHUSI.

Henuneinas onruka.

7.2. Temsl noxnagos (pegeparon)
He npenycMoTpeHsl nporpaMmoi AMCIUILTNHBI
7.3. TeMbl NUCbMEHHBIX PA0OT (THIIBI 32124)

KonTtpomnbHble paboThl IO TEMaM:
— Tennosoe usinyyeHue.
— TI'pynnoBas u azoBast CKOPOCTb.
— JMucnepcus csera.
— [Ilornomenue cBera.
— 3axoH Mamoca.
—  ®opmyasl Openens.
— IlonHoe BHYTpEeHHEE OTPAKEHUE.
— MHHTepdepeHnus nonspu3oBaHHOTO CBETA.
— MHWurepdepenunonnsie cxemsl. IHTEpepeHIINs B TOHKUX MJIEHKAX.
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—  Hudpakuus Openens, Opaynrodepa.
— JludpakuroHHble pemeTky. Jlazepsr.

KonTtponbHas paboTa Mo MpoBEepKe TEOPETUYECKUX 3HAHMA — IO BCEM TEMaM, C
MCIIOJIb30BAHUEM YKA3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.4. OOpa3sen coaep:kaHUsl IK3aMEHAIMOHHOr0 OmJjiera (MPU HAJMYMHU IK3aMEHAa
10 JUCUHHUILJIUHE)

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. Knnaccuueckas Teopust qucrnepcuu. Y paBHeHUE KoJeOaHUH 1eKTpoHa MO 1eHCTBUEM
3JIEKTPOMArHUTHOM BOJHBI. AMIUIUTY/IA U (haza KojeOaHui. AHAIN3 PELIeHHUS.

2. IndnekTpuuecKre CBOMCTBA KPUCTAILIOB.

3. @okycHOE paccTosiHuE ABOSKOBBINYKIOW JuH3bI F=0,05 M. ToyeuHslli MCTOYHHMK CBETa
HAXOJWTCS HA TIABHOW OMTHYECKOH ocu Ha paccrossHuu d=0,06 M ot nuH3bL. JInH3a pa3zpe3aeTcs
IUIOCKOCTBIO BJOJb ONTHYECKOM OCHM Ha [BE€ PAaBHBIE 4YaCTHU, KOTOPHIE pPa3[gBUIAIOTCS Ha
paccrosinue S=0,01 M CUMMETPUYHO OTHOCUTENIBHO ONTHYecKol ocu. HaliTu paccrosiHue Mexay
JBYMs U300paKeHUSIMU TOUKH.

B CJIydac BCACHUA yqe6Hor0 nponecca € UMCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘leHI/IH u
JUCTaHIITMOHHBIX O6pa3OBaTeJII>HI)IX TGXHOJIOFI/II\/JI, COACPpIKaHUC Ooujera MOXET OTJIMYATLCS OT
MMPUBCACHHOTO.

8. PACHHPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJIYYAIOT OBYYAIOIIIUECHA

OOmiast olleHKa 3HaHUM 00yyaroMMXCs MO JUCHUIUIMHE NpoBoauTcs mo 100-0annpHON
MKaJIC UCXOOd U3 MAaKCUMYyMa, IPUBCACHHOTO B Ta6J'II/IIIe HUXKE.

OpraHu3annoHHO-y4eOHass paboTa B ayAUTOPUU OLIEHMBAECTCS HA OCHOBE TaKHMX
KPUTCPUCB KaK MMOCCHIAEMOCTb 3aH5[TI/II\/’I, CBOCBPECMCHHOC MW Ka4YC€CTBCHHOC BBIIIOJIHCHUEC
JIOMAIITHUX 3aJJaHUi, aKTUBHOCTh BO BpEMs MPOBEICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN
(yuacTtue B 00CYXJACHUHU TEKYIIETO U MPOHJEHHOTO MaTepualia, pelieHne 3a1a4 1 T.11.).

CamocrosaTenbHas paboTa OIEHMBAETCS HAa OCHOBE IMPEJOCTaBIEHHBIX Ha IPOBEPKY
BBITIOJTHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX 3a)1aH1/1171 C YUYETOM CBOCBPEMCHHOCTU HX
IPEOCTAaBICHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBIITOJIHEHHIO.

KonnyecTBo 0amioB 3a KOHTPOJBHYIO pabOTy BBIUMCISETCS Kak cymMma 0OajuioB 3a BCe
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3agaHue OIIEHHMBAETCS HMCXOJS W3 MaKCHUMalbHO
BO3MOKHOI'O KOJHMYECTBA OalJIoOB C YU4E€TOM MPAaBHUJIBHOCTU BBIIIOJHCHHUA 3adaHWs, IMOJTHOTBI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pesynbTaTam paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 6amioB,
UMeeT MpaBO MOJYYUTh OIEHKY. Te, KTO HpeTeHayeT Ha Oosiee BBICOKUH Oaul, MPOXOIST
MPOMEKYTOUYHYIO aTTeCTalMio. MaKCUMallbHOE KOJIMYECTBO OauioB Ha MPOMEKYTOYHOM
arrectanuu — 100. O61ee KonuyecTBO OANIOB 32 CEMECTP BBIUMCIIAETCS KaK MaKCUMallbHas U3
IMMOJIYYCHHBIX 3a CEMECTpP U Ha HpOMC)KYTO‘IHOﬁ aTTeCTallMi M BbICTABJIACTCA COIJIAaCHO
HPUHATOMY MOPSIKY.

8.1.  Cewmectp 3

MaxkcumaJjibHoe
Homepa
Buasb1 pator KOJHYEeCTBO
pa3aeJioB
0aJI10B
1,2 Opranu3annoHHO-yueOHas padoTa B ayIUTOPHH 5
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CamocrosiTenbHas padboTa 5
JlaGopaTopHbIie pabOThI 20
KoHTposnbHble paboThI IO MPAKTHKE 10
KoHTposbHast paboTa 10 TEOPETUUECKOMY MaTepUay 20
HUTOI'O 60
JK3aMeH 40
OO0wmmii uTOr 32 ceMecTp 100

CooTBeTCTBHE 0AJIJIOB OLICHKEC

O1ieHKa 110 NATHOAJUILHOM IIKaJjIe
KonnuecTBo 6amios "
us 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4er

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YAOBIETBOPUTEIHHO SATTOHO
35-59 FX HE 3a4TCHO

0-34 F HEYJIOBJIETBOPUTEIHHO Ho 3a9TeHO

9.  MATEPHMAJBHO-TEXHUUYECKOE OBECINEYEHUE YYEBHOTO
MPOILIECCA

VY4eOHble 3aHATHS NpoBOAATCSA B 4-M yueOHOM Kopmyce (T. JloHenk, mp. TeaTpanbHbIi,
1. 13). Jlns npoBeneHus JEKIMOHHBIX 3aHATUI TpeOyeTcs: ayIuTopus, 000py10BaHHAs MEJIOBOI
WIM MapKepHOM JOCKOHM, MyJIbTUMEIUIHBIA MPOEKTOP M 3KpaH, HOYTOYK, KOMILJIEKT Yy4eOHOI
MeOenu Ui CTyIeHTOB, paboyee MECTO MpernoiaBaTelis, BbIxol B IHTEpHET — MPOBOIHOM MM C
ucnonb3oBanuem Wi-Fi.

Jlist caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMOMMOTEKM YHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKoe oOecleyeHne, NpeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
kadenps! oOuiel Gpusuku u AunakTuku Gusuku (aya. 220).

OOyuaronyecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh y4eOHBbIE MaTepHaibl IO
JTUCIIUTIIINHE, pa3MelieHHble Ha tiaTdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHEe U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUHA KOHTPOJIb 3HAHUN OOy4yaroluMXcs Ha OCHOBE TECTUPOBAHUA U
IPOBEPKU PE3YIBTATOB CAMOCTOSATEIBHOM pabOoTHI.

10. PEKOMEHIAYEMAS JIMTEPATYPA

10.1. OcHoBHas nuTeparypa

1. CaBenbe, 1. B. Kypc obmeit ¢usuxku: B 5 ku. Ku.4: Bomnsl; Ontuka / U. B.
CagenbeB. - M. : Actpens : ACT, 2002. - 256 c. — TeKCT: HEMOCPEICTBEHHBIN.

2. CuByxuH, JI. B. O6umii kypc ¢usuku: Yued. mocobue ans ¢u3. crenuanbHOCTEH
By30B: B 51.: [I. B. CuByxun. T.4: Onrtuka. - U3a. 3-e. - M. : @usmariur : U3g-so MOTU,
2002. - 575. — TeKkcT: HENOCPEACTBEHHBIN.

3. I'omxaes, H. M. Onrtuka: Yue0. mocobue mist pus. cnenuanbHOcTel By30B / H. M.
I'omxaes. - M. : Beicu. k., 1977. - 432 c. — TekcT: HeOCPEACTBEHHBIH.
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4. C., T'openuk B.C. DnekTpoMarHuTHEIE BOJIHBI M oNTHKA: Y4eO. mocodue. - M.: M3z Bo
MI'TY HM. H.D. baymana, 2006. - 450 C. - URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (mara
obpamenus: 01.01.2023) — Pexxum tocTyma: B CBOOOTHOM J0CTyTE. — TEKCT: 3JEKTPOHHBIMN.

5. Youmues, I1.5. OcuoBsr ¢usnveckoii Teopuu / I1.51. Ypumues - M.: Jlaboparopus
sHanuii, 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: 2JIeKTPOHHBIH.

6. Uponos, U. E. 3anaun no obmeit pusuke: Yued. nocodue st ctyaeHToB By30B / U. E.
HUponos. - 4-¢ uzn. - M. : Hayka ; CII6. : HeBckuii mmamekr, 2001. - 431 c. — Tekcr:
HEINOCPEICTBEHHBIN.

7. JlaboparopHble pabOTHI MO ONTUKE (IJIs1 CTYIEHTOB (DU3MUYECKHUX cClieluaibHOCTeH) /
coct. E. . bonmaps, A. B. besyc, A. B. 'onoBuan, 10. A. Mamanyii. — Jlonenk: JouHY, 2012.
— 91 c¢. — TekcT: 2JIeKTPOHHBIN.

10.2. [lononHuTENbHAs JUTEPATYPA

8. Jlauncoepr I'.C. O6mmii kypc pm3uku. Onruka.- M.: Hayka, 1976. - 928 ¢. — Tekcr:
HEMOCPEICTBEHHBIH.

9. A., Camapues B.B. OcHoBbI emTOcexkyHaHON onTukh. -. M.: ®DUIMATIIUT, 2009. -
292 c¢. — URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-
vladimirovich-samartsev (mata oOpamenus: 01.01.2023) — Pexxmm noctyma: B CBOOOZHOM
noctymne. — TeKcT: 37eKTPOHHBIN.

10. beixor B.II. JlazepHas snekTpoanHaMuKa. IJIE€MEHTapPHBIC U KOTE€PEHTHBIE MPOIIECCHI
IPY B3aUMO/JICHICTBUH JIa3€PHOT0 M3JIyUYEHHs C BellecTBOM. U3a-Bo: dusmatnut, ropoa: M., 2006
- 384 c. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mata oOpamenusi: 01.01.2023) — Pexum goctyma: B cBoOOAHOM poctyme. — TekcT:
AJIEKTPOHHBIN.

11. TaumubikoBa-bymkesnu M.M. ®usuka. Yacte 2: Ontuka. KsantoBas ¢usuka.
Crpoenue u ¢usnueckue cpoiictBa BemectBa Munck: BI'VUP, 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 oOpamenus: 01.01.2023) — Pexum
JIOCTYTIA: B CBOOOAHOM JlocTyme. — TeKCT: 3JIeKTPOHHBIH.

11. HHPOPMALIHNOHHBIE PECYPCBHI

1. Hauunonanbhast JIEKTPOHHAasI onbHMoTeKA (HOB): benepanbpHas
rocynapcTBeHHas HH(opmanuonHas cucreMa / MunuctepctBo Kynbrypelr P®; Poccuiickas
rocyaapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOIHBIN, moAnucka. Heobxoquma ycTaHOBKa POrpaMMHOTO
obecrnieueHus. — TeKCT: IIeKTPOHHBIM.

2. eLIBRARY.RU: nayuHas snekTpoHHas 6ubianoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexxum mgocTyma: 1jisi aBTOPU30B.
MoJIb30BaTeNen. —eKCT: JIEKTPOHHBIN.

3. Hayunas »snextponnass Oubnmoreka «KubepJlenunkay»: caiit / Accoumamms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocrymna:
CBOOOTHBIN. — TEKCT: JEKTPOHHBIMN.

4. DNeKTPOHHO-ONOINOTeYHAs cucremMa «Jlanb»: [caiiT]. — URL:
https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[IOJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIMN.
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5. IBC KOpaiit: snekTpoHHas OuOiMoTeuHast cucreMa: caiiT. — Mocksa, 2013, —
URL: https://biblio-online.ru (mata o6pamenus: 01.09.2023). — Pexxum noctyna: st aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

6. Dy1eKTPpOHHO-0ubnoTeuHast cuctema JlonI'Y: caiit / ®I'BOY BO «loHl ' V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 2JIEKTPOHHBIH.

7. DJIeKTPOHHBII KaTajor Hayunoii Ombmmoreku Jlonl'Y: pasmen caiita / Hb
Honl'Y. — Texkcr: anekrponnbii // DbC JJonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum pocryna: MNOUCK CBOOOJHBIM, 3JIEKTPOHHBIE
JIOKYMEHTBI — JIJ1s1 toJb3oBaTesne Jonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponusit // DBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexxum noctyna: cBOOOIHBIM.

12. NPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparusnas nuuensus Joul'yY Ne 46484614)

2. Microsoft Office (kopmopatusHast nunensus oY Ne 46472919)

3. Microsoft Visual Studio (nuuensus nporpammsl Dream Spark st Beiciinx yueGHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD st cB000THOTO TIPOTPaMMHOTO 00ECIICUCHHS ).
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