IOy BIO «IOHENKWA HAIIMOHAJIBHBII YHUBEPCHATET
OM3UKO-TEXHIYECKHUI ®AKYJIHTET

Kadenpa obmieit Gpu3nku u TUAAKTHKH QUINKH

YTBEPKIAIO:
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YTBEPKIAIO:

ex\_mj_ﬁccmro (axynbreTa
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H.I' . Mamoxk

2016.

TIporpamma yae6r0it mrcmammasr «OBIIA S Y DKCIIEPU MEHTAJIBEA ST ®U3UKA»
(Onmuka) coctasnena Ha ocaose 'OC BITO mo nanpasnermto moarotosku 44.03.05
[Nemaroraueckoe obpaszosadne (¢ AByMs MpOQHISIMHE IOATOTOBKH), YTBEPKAEHHOTO IPHKA30M
MunncTepcTBa o6pazopanus 1 Hayku JIHP «20» anperns 2016 1. Ne422 u «Ilonoxennsa o0
opranu3anuy y4edHOro npouecca B 00pa3oBaTeIbHBIX OPraHH3alHsIX BEICIIETO
npodeccuonansroro obpasoranus Jlonenkoii Hapomroii PecnyOmukuy, yTBepKAEHHOTO MPHKA30M
MunncrepctBa obpasopanns u Hayku JIHP «30» oxtadps 2015 r. Ne750.

Pa3paboTuuk:

K.(hHu3.-MaT. H., IONeHT Kadeapsl odmei pu3nku S
H IMJAKTHKH QH3HKA % 4 A.B.besyc

[IporpammMa y4eGHOI JHCHHIUIMHEL yTBEPIKICHA Ha 3aceanut Kadenps! obueil pusnku u
mnaktuky Gusuka JJorHY
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O0snacTh MpUMeEHEHHS] U MeCTO JAUCHUILUIMHBI B y4eOHOM mpouecce: YdeOHas TUCHUTUIMHA
«OO0m1ast U 3KciepuMeHTallbHasE (U3MKa» SBIsETCs 0a30BON YacThI0 MPO(GecCHOHAIBLHOrO OJIOKA.
Omna coctout u3 Monyneil «BBenenue K qucuuIuiMHaM (QyHIAMEHTAIBHON TOATOTOBKU — (DU3UKaY,
«Mexanuka», «MomnekynspHas ¢usuka. TepMoanHaMuKkay, «IIEKTPUUECTBO U MAarHETU3MY,
«Onrukay, «Du3nKa aTOMOB ¥ aTOMHBIX SIBJICHUN», «DHU3MKa aTOMHOTO sijipa ¥ 9acTuily, «Oomuit
buznyeckuit npaktukyM (Mexanuka)y», «O0muii pusnueckuil npakTukym (MonekymnspHas Qusuka.
Tepmoauaamuka)y, «O0mmii GusnuecKuii TpakTUKyM (DJIEKTPHYECTBO U MarHeTusm)», «OO0mmid
busnyeckuit mpaktukym (Onrtuka)», «OO0mui ¢dusnueckuit npakTukym (Ddusnka aToMoB U
aTOMHBIX SIBJICHUN )», «O0muii puznyeckuii mpaktukyM (Pu3nka aTOMHOTO SIpa U YaCTHII)».

OcHoBbiBaeTcst Ha 0aze nucrumuinH: «Pusuka» u «MaTtematuka» (MpeablayIuil ypOBEeHb
oOpazoBanus), «O0mas M 3KcrepuMeHTanbHast (pu3uka (Moxynb — «MexaHukay)y, «OO0mas u
SKCIIepUMEHTaIbHas pusuka (Moayis — « MonekynsipHas ¢usuka. Tepmoannamuka»)y, «O0mas u
OKCIepUMEHTaNbHast ¢u3nka (Momynb — «OOmmit Qusmuecknii mpakTukyMm «MosnekynspHas
¢busuka. TepmommHammukay)», «OOmas W HKCIepUMEHTanbHass ¢usuka (Momynb — «OOmuit
¢usmueckuii  mpakTUKyM — «MexaHukay)», «MaTtemaTtHueckuii  aHanmu3», «OOmas  u
SKCIIepUMEHTalbHas ¢u3nka (MoAyiab — «OOmui (u3nueckuil MPaKTUKyM «NEKTPUUYECTBO U
MarHeTH3M»)» »)», a Takke (OPMHpPYEMbIe B XOJ€ COIMYTCTBYIOIIETO W3YyYEHUS JIUCIUTLTAHBI
«OO0m1as 1 SKcrIepuMeHTaIbHas pusnka (Moaynb — « O0mui pusnueckuit pakTUKYM « OTITHKa» )».

SIBnsieTcst OCHOBOM JUIsl M3YYEHUS CIEAYIOMMX TUCIUTUIMH: «O0Imas U SKCriepuMeHTalbHas
¢usuka (Monmynp — «®dus3nka aTOMOB M aTOMHBIX SBIEHUI»)», «OO0Imas M dKCIepUMeHTaIbHas
¢usuka (Momynp — «®du3MKa aTOMHOTO SAapa W YACTHUI»)», «DHU3HKa BBICOKHX DSHEPTHi,
«Actpodusnka, acCTPOHOMUS U METOAMKA MPENOIaBaHUsI aCTPOHOMHUNY U TOCIEIYIOIIETO U3YUSHHS
JUCIUIUTNH: «MeToabl MareMaTudeckor ¢usukm», « Teopernueckas gusukay, «Pagunodusmueckas
ANEKTpOHMKaY, «MeToauka mpernonaBaHus Gu3nkn», «TeXHUKa JEKIMOHHBIX IEMOHCTPAIIHi,
«YuCIeHHBIE METONBI», a TaKKe TUCHUIUIMH Tpoduim3anud W JAPYyruX  JTUCIHUIUTHH
po(hecCHOHATBFHOTO U €CTECTBEHHOHAYYHOTO IIHUKIIA.

1. HopmaTuBHbBIE CCBLIKH (pu HE0OX0OUMOCMIL)

2. CTpyKTypa AUCLHUIIJIIUHBI (M0dy/s)

ouHasi (hopMa *3a0unas ¢hopma
XapakTepucTuka y4eOHOM TUCITUTLTAHBI oby4erns Ha base obyuenus na base
CIIO CIIO BIIO
0CO 0CO
(yckop.) (yckop.) | (yckop.)
VYpoBeHb BbICIIEr0 MPO(HECCHOHATEHOTO BaKanaBnuar
00pa3zoBaHMs p
O6pazoBaTenbHO-KBaTU(UKAITMOHHBIN .
AxaneMudeckuii OakaiaBp
YPOBEHB!

44.03.05 Ileparoruueckoe oOpazoBaHue

Hanpasnenne noarotoBku
(c mByMSs IpoUIISIMH MTOATOTOBKH

[Tpoduns Yuurens duzuku U uHGOPMATUKU
KonunuecTBo copepkaTeabHbIX MOLYJIEN )
(Tem)

JucruminHa 6a30Boi / BApHATUBHON YacTH

0Bpa30BATEbHOI MPOrPaMMb! ! IIpodeccnonanbubiii 010K, bazoBas yacte

*mekywue (MoOYIbHbIIL KOHMPOTL) U

DopMBbI KOHTPOJIA
npoMedHcymoyHas ammecmayus (IK3ameH)

[Tokazarenu ouHas (opma *3a0unas ¢hopma
oOy4eHus Ha 6aze 00yueHus Ha basze




0Co *CIIO 0Co CIIO BIIO
(yckop.) (yckop.) | (ycxop.)
KonnuecTBo 3aueTHBIX eIUHUI (KPEeIUTOB) 6,5
KosmmuecTBo yacoB 234
T'ox moarorosku 2
CemecTtp 4
KonunyecTBo yacos
- JICKIIMOHHBIX 48
- IPaKTUYCCKUX, CCMHUHAPCKUX 80
- 1aOOPATOPHBIX
- CAMOCTOATENLHOU PabOTEHI 106
B T.Y. MHAMBUAYAJIBHOE 33JaHUE

HenenbHoe KOM4ECTBO YacoB, B T.4. 8

ayJUTOPHBIX 8

OCO - obriiee cpenHee 0Opa3oBaHUe
CIIO — cpennee npodeccroHanbHOE 00pa3oBaHue
BIIO — BeIcmiee mpodeccnoHanbHOE 00pa3oBaHNe
1- B cootBercTBHU ¢ OOII (OCHOBHOI 00pa3oBaTENbHON MPOTPAMMOIA)

3. Onucanne gucuunanubl (Modyas)

Ieau u 3agaun.

Ilenvy — o3HaKOMIJIEHHE CTYJIEHTOB C (yHIAMEHTAIbHBIMU (U3NUYECKUMHU 3aKOHAMU U
MOHSATHSIMH, TEOPUSMHU U OCHOBaMHU oNTHKH. DopMUpOBaHHE HABBIKOB CAMOCTOSITEIBHON yUeOHOM
JEeSITeTbHOCTH.

3adauu — chopmynupoBaTH OCHOBHBIC TPHHIUIBI W 3aKOHBI ONTHKH, ONPEACIHTh UX
MaTeMaTHYECKOE BBIPAKEHHE; O3HAKOMHUTh C OCHOBHBIMHU (PH3MUYECKUMH SBJICHUSMH, METOJAMH
UX HaONIONEHUS W OSKCIEPUMEHTAIBHOTO HCCIIEAOBAaHMs, C TJIABHBIMH METOJaMH TOYHOTO
u3MepeHus: (U3NYECKHX BEIMYMH, C MeToJaMHM OOpaboTKM U aHajiu3a pe3ysbTaToB
AKCIIEPUMEHTa, C OCHOBHBIMH (DHM3MYECKUMHU NPUOOpaMH, M METOJaMH OOpaOOTKH pPe3yIbTaTOB
HKCIEpUMEHTa; c(OpMUpOBaTH  HABBIKM  JKCIEPUMEHTAIbHOH  paboThl; O3HAKOMUTH  C
OCHOBHBIMHU NPUHIUIIAMA  (U3WYECKOTO OKCIEPUMEHTa, HAYYUTh MPABHIBHO BBIPAXKaTh
¢usnueckre uaeu, KOIWYeCTBEHHO (QOpMYyNIHMpOBaTh W pelaTh 3a7ayd, OLEHHBATh TMOPSIKU
(bu3nNYecKnuX BEIMYMH; JaTh SICHOE MPEICTAaBICHHE O TPaHUIAX MPUMEHUMOCTH (PH3HUECKUX
MOJIeJIe W THUMOTe3; Pa3BUTh JHOOO3HATETBHOCTh W HHTEPEC K M3YUYCHHUIO OITHKH; JaTh
NMOHMMaHWE BAKHEHIIMX OTAallOB HCTOPHUH  PAa3BUTHSA  ONTHKH, €€ (QHIOCOPCKUX |
METOJIOJIOTUYECKUX MPOOITIEM.

TpebdoBanus K pe3yJbTaTaM OCBOE€HHS TUCHUILTHHBI: [Iporecc M3ydeHHS NUCIUTUTHHBI
HarpaBjeH Ha (HOPMHUPOBAHHE SJEMEHTOB CIICAYIONIUX KOMIIETeHIMH B cooTBeTcTBUU ¢ ['OC
BIIO no ganHOMy HaInpaBiIeHUIO MOATOTOBKH (TIPOQHITIO):
a) oowexyaromypuoix (OK):
CIIOCOOHOCTBIO  HICTIONB30BaTh OCHOBBI (DUIOCOPCKUX W COIMOTYMAHHUTAPHBIX 3HAHWUW IS
dbopmupoBanust HaydyHOTo MuUpoBo33peHus (OK-1);
CIIOCOOHOCTBIO  WCTOJB30BaTh  €CTECTBEHHOHAYYHbIE M MaTEeMAaTHYeCKWE  3HAHUS IS
OPHEHTHPOBAHUS B COBpeMEeHHOM HMH(popmarmonHoM npoctpancTse (OK-3);
CIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM M MUCHMEHHOW (opMax Ha PYyCCKOM, YKPAMHCKOM U
MHOCTPAHHOM SI3bIKaX JUIS PELIEHUS 33/1a4 MEXKIMYHOCTHOTO M MEXKYJIbTYpPHOTO B3aUMOJEHCTBUS
(OK-4);
CIOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCIPUHUMATh COLMAIbHBIC, KYJIbTYPHBIE U
nuyHocTHbIe paznnuus (OK-5);
CITOCOOHOCTBIO K caMoOpraHmu3aiuu u camooopaszoBanuio (OK-6);

0) oowenpogpeccuonanvnvix (OIIK):



TOTOBHOCTBIO CO3HABaTh COLMAIBHYIO 3HAUYMMOCTh CBOed Oyaymedt mnpodeccun, ob6manaTh
MOTHBAIIUEH K OCYIIECTBICHHIO TTpodeccuonanbaoi aestenpHocTh (OITK-1);
CIIOCOOHOCTBIO OCYIIECTBJIATh OOyUYEHUE, BOCIHTAHWE M PAa3BUTHE C YYETOM COIHATBHHBIX,
BO3PACTHBIX, MCUXO(PHU3NYECKUX M WHAMBHUIYAIbHBIX OCOOCHHOCTEW, B TOM YHCIE OCOOBIX
o0pa3oBaTenbHBIX TOTpeOHOCTEH 00ydarommxcs (OITK-2);
TOTOBHOCTBIO K  TICHXOJIOTO-TIEJarOTUYECKOMY  COIMPOBOXKJICHUIO  Y4eOHO-BOCIUTATEIHHOTO
nporiecca (OIIK-3);
TOTOBHOCTBIO K MPO(ECCHOHANBHON AESITETbHOCTH B COOTBETCTBUU C HOPMATHBHO-IIPABOBBIMU
nokymeHTamu cdepsl oopazoBanus (OI1K-4);
BJIa/ICHHE OCHOBaMU Mpo(eCCUOHATBLHON ATHKHU U peueBo KynbTypsl (OIIK-5);
TOTOBHOCTBIO K 00€CIIEUEHHUI0 OXPAHbI KU3HU U 310poBbs oOydarontuxcs (OIIK-6);

B) npogheccuonanwvnuvix (I1K):
neaarornyeckas J1esiTeJJbHOCTh:
TOTOBHOCTBIO K B3aUMO/JICHCTBUIO C yYaCTHUKaMH oOpa3zoBarenbHoro mpotecca (I1K-6);
CIIOCOOHOCTBIO OPraHU30BBIBATH COTPYJAHUYECTBO OOYUYAIOMIMXCA, MOJJIEPKUBATh UX AKTUBHOCTD,
WHUIIMATUBHOCTh U CAMOCTOSATEIBHOCTh, pa3BUBaTh TBopueckue criocooHoctu (I1K-7);
NMPOEKTHAA 1eSITeJIbHOCTD:
CIOCOOHOCTBIO MPOEKTHUPOBATH TPACKTOPUU CBOETO MPO(EeCcCHOHATBFHOTO pOCcTa M JTUYHOCTHOTO
passutus (I1K-10);
HAY4YHO-HCCJIeI0BaTeIbCKAsS 1eSITeIbHOCTD:
TOTOBHOCTBIO HCIIOJIB30BaTh CUCTEMATU3UPOBAHHBIE TECOPETUUYECKUE M MPAKTHUUECKUE 3HAHUS IS
MOCTaHOBKHU U PEILICHUS HCCIeA0BaTeNbCKUX 3a/1a4 B o0nactu oOpazoBanus u Hayku (ITK-11).

B pe3yabTate nzyueHusi MOayJisl CTY/I€HT A0JKeH

3namop:

OCHOBHBIEC ONTUYECKUE SIBJICHUS U SKCIIEPUMEHTHI;

METO/Ibl ONTHYECKUX UCCIIEIOBAHUN U U3MEPEHHUIA;

¢buznyecKue MOHATUS U BETMYUHBI, HECOOXOANMBIE AJIsl OMIMCAHUS ONTUYECKUX SIBICHUM;

OCHOBHBIC (DM3MUECKHUE MOJICTH B 00JIACTH ONITUKU;

buznyecKue NPUHIUIIBL, 3aKOHBI U TEOPUU B 00JIACTH ONTUKH;

MIPUMEHCHUE ONITUKH B TEXHUKE;

BKJIAJ] BEAYIIMX OTEYECTBEHHBIX U 3apyOeKHBIX (PU3UKOB B pa3BUTHE ONTHKHU.

Ymemp:

®  BBHISBJIATH CYIIECTBEHHBIE MPU3HAKH ONTHUECKUX SIBJICHUIA;

®  yCTaHaBIUBAaTh XapaKTepHbIC 3aKOHOMEPHOCTH npu HaOITIOICHUH "
AKCIIEPUMEHTATBHBIX HCCIETOBAHUSX ONTHUECKUX SBJICHHUI U IPOIECCOB;

®  TPHUMEHSTH JUIS ONUCAHUS (PU3UIESCKHUX SBICHUN U3BECTHBIC ONTUYCCKUE MOJICIIH;

®  CTPOUTH MaTeMaTUYECKHE MOJENH AJIs OMMCAHUS MIPOCTEHIINX ONTUYECKUX SBICHUI;

OIMKCHIBATh OINTHUYECCKHUE SBICHHUS M TMPOIECCHI, HCIMOIB3YS (DHU3MUECKYI0 HAyYHYIO

TEPMHHOJIOTHIO;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU MpeICTaBICHUs PU3MUECKON HHPOPMALINH;

JaBaTh OMpPEIEICHNUs OCHOBHBIX ONTHYECKUX MOHSATHI U BETMYHH;

(GhopMyIIMPOBaTh OCHOBHBIE ONTHYECKHUE 3aKOHBI M TPAHUIIBI KX TIPUMEHUMOCTH;

BJIQJIETh METOJIOM pPa3MEPHOCTeH [Uis BBISBICHHUS (DYHKIHMOHATBHOM 3aBUCHUMOCTH

(GU3HYECKUX BEIINYVH;

peliaTh Ka4eCTBEHHbIE U pacyeTHbIE (PU3NUECKHE 3a/1a4H 110 ONTHKE;

®  pemarh MPOCTEHINME SKCIEPUMEHTAIBHBIC ONTHYCCKUE 3aTaud, HCIOJB3YsS METOJIbI
(bu3nYECKUX HCCIeI0BaHUM;

®  [PUMCHSATH 3HAHWE ONTHKH ]ISl aHATN3a HE3HAKOMBIX (PU3NICCKUX CUTYAIIHIA;

®  UCHONB30BaTh ONTUYECKUE U3MEPUTEIbHBIE MPUOOPHI U 000pYIOBaHHE.

Bnaoemov nasvikamu:

®  U3MEpEHHs] OCHOBHBIX ONTHYECKUX BEIHUWH;



®  ompejeNieHUs OTPEITHOCTH U3MEPEHHI;

®  [pOBEJEHHUS MPOCTEHIIMX ONTHYECKHX HCCIEAOBAHUNH C HCHOJIB30BAHHUEM OCHOBHBIX
IKCIIEPUMEHTATBHBIX METOJIOB;

® mpencTtaBiacHUs (GU3NUESCKOW HHGOPMAIMK PA3IUYHBIMUA criocobamu (B BepOabHOM,
3HAKOBOHM, AaHAIUTHYECKOH, MaTeMaTUYECKOW, Trpaduueckoil, CXEeMOTEXHHUYECKOH,
o0pa3HoOH, aNropuTMHIECKON GopMax);

®  UCHOJB30BaHUS MEXKIYHAPOTHOW CHCTEMBI CIMHHUIl H3MEPCHUS (PUINICCKUX BEININH
(CH) mpu ¢dusmueckux pacderax U (HOPMYJIHUPOBKE (PUIUUECKUX 3aKOHOMEPHOCTEIH;

® T[PUMCHCHUS YHCICHHBIX 3HAYCHUU (DyHIAMEHTAIbHBIX (U3NYCCKUX KOHCTAHT IS
OLIGHKH PE3yJIbTaTOB MPOCTEUIITNX IKCIIEPUMEHTOB;

®  YHCIEHHBIX pPACUCTOB (PUINYCCKUX BEIWYUH TPU pEIICHHH (QHU3MYeCKHX 3amad |
00paboTKe KCIIEPUMEHTAIBHBIX PE3yIbTATOB.

4. Copepkanue TMCHUILIMHBI (MOayJist) H GOPMBI OPraHU3aNKH Y4e0HOI0 mpouecca

Kypc muctumnunel «O0mas m 3KcnepuMeHTadbHasg ¢u3uka (Moaynb — «OnTukan)»
npeaycMaTpuBaeT Cieayromue GopMbl OpraHU3alMd YIeOHOTO MpoIiecca: JISKIUH, MPAKTHIECKUE
3aHATHS, CAMOCTOSATENIbHAS paboTa CTy/eHTA.

Marepuain W3J1araeTcs c HCIIOJIb30BaHNEM O0BSICHUTENbHO-MILTIOCTPATUBHBIX,
IBPUCTUYECKUX M HCCIEA0BATEIbCKUX METOJOB IMpernojaBaHus. JIeKUuu CONMpoBOXKAAIOTCS
JICKIITHOHHBIM 3KCIIEPUMEHTOM.

B yueGHOM mporecce MIMPOKO TPHUMEHSIOTCS AKTUBHBIE W WHTEPaKTHBHbBIE (HOPMBI
NpoBeICHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYallMid, AMCKYCCHS, MOJEMHKA), BHEAyAUTOpHAsS
camocTosiTeNIbHas paboTa, OalIbHO-pEHTHHIOBas CHUCTEMa OLIEHKM YCIIEBAEMOCTH, JHMYHOCTHO-
OpPHUEHTHPOBAHHOE O0yYeHHE, MPOoOIeMHOE 00yUeHHE, OJI0UHO-MOAYIFHOE 00yUeHHE.

Hcnonb3oBanue B y4eOHOM IPOLIECCE MHTEPHET-PECYpPCOB IO JAAHHOMY KypCy; pelleHHe

3aa4, MaKCUMAaJbHO MPHOIIMKEHHBIX K KOHKPETHBIM HAyYHO-HCCIICAOBATEIILCKAM CHUTYAIHSIM;
JMCKYCCHM B Mpolecce MOMCKa IMyTel pelieHus cOopMyIMPOBAHHBIX MPOOIEeM; KOHTPOJIbHBIE
paboTHI.

CaMmocrosiTenbHas paboTa CTYIEHTOB MPEAYCMATPUBAET BBHIMOTHEHHE WHAMBHUIYAIbHBIX
3aJaHA{, TOATOTOBKY K TPAKTUYECKUM 3aHATHAM, H3ydeHHE Y4eOHOW W METOJUYECKOU
JIMTEPATyphl, COCTABICHUE KOHCIIEKTOB, aHHOTAIMI cTaTel, u3yyeHue npuOopoB U 000py10BaHuU,
NPOBE/ICHUE OKCIIEPHUMEHTa, OOpabOTKy TIIOJyUYeHHBIX pe3yJbTaTOB, AaHAJIW3 IOJTYYECHHBIX
pesyabTaroB. CTyIeHTHl  M3y4alOT JAONOJHMUTENBHYIO  JIMTEpaTypy IO  MpeaAMeTy s
pacmpeHuss W yIayOJIeHWs 3HAHWH, NPUHUMAIOT YYacTHE B TIIOMCKE HOBBIX JaHHBIX IIO
3aJ]JaHHOM Teme, IPUBUBACTCS UHTEPEC K MIPEIMETY.

HopsaaxkoBbIi Kparkoe conepxanue TemMbl
HOMeEp, TeMa

Conep:xaTebHbI MOTYyIb 1

Tema 1. Paznenst OITHKH. ONEeKTpOMarHuTHbIE BOJIHBI. CrpykTypa
DNeKTpOMarHuTHa | 3J€KTPOMarHUTHBIX  BOJH.  ODHEPrusl  AJIIEKTPOMArHUTHOW  BOJIHBI.
s IPUPOJIa CBETA. [longpuzanuss  2NEKTPOMAarHUTHBIX  BOJMIH.  Pa3zoBas  CKOpPOCTh B

IUBJIEKTpUKax. TemnoBoe M3NMydeHUe. XapaKTEPUCTUKU — TEIMJIOBOTO
m3nyuenusi. @opmyma I[lnanka. Ksantel cBera. 3akon Credana-
BonenMmana.

Tema 2. ®azoBas u rpynnosas ckopoctd. @opmyna Panes. Knaccuueckas teopus
Hucnepcus cBera. | nucnepcuu. Ilornomenne cBera. Crnektpsl. Oxpacka Tten. dazoBas
Bsaumoneiicteue CKOpPOCTb CBETa B BEILIECTBE. PacnpocTpaHeHe 3JIEKTPOMAarHUTHBIX BOJIH B
CBETa C n3otponHon cpene. Dopmynsl Openens. UHTEHCUBHOCTh M MOJISIpU3AIUs




M30TPOIHOMN P OTPaXEHUH U mpesomiieHuu. [loaHoe BHyTpeHHEe OTpaKeHHeE.

CpeJIoN.

Tema 3. OmHOOCHBIE W JBYXOCHBIE  KpHCTaUIbl.  OmnucaHue  OCHOBHBIX

KpucramnoonTuka. | 3xcniepuMeHToB. /[BoitHOE nyuenpenomiuenue. [Ipasuno Mantoca. Ilnockas
JJIEKTpOMAarHuTHasT  BoJHa B Kpuctayjuie.  Pa3zoBas  CKOpPOCTh
JIEKTPOMArHUTHOW BOJIHBI B KpUCTauie. J[ByidydempenomieHHe B
Kpuctayie. BoaHoBasi moBepXHOCTh OOBIKHOBEHHOTO U HEOOBIKHOBEHHOI'O
Jyyel B OJHOOCHOM  Kpucramie. [lomsipuzanvoHHble  NPU3MBIL.
WnTtepdepennuss  monspu3oBaHHbIX  Jydeid.  Bpamenwe —miockoctu
MOJIAPU3allMi  €CTECTBEHHO AaKTMBHBIMU  BellecTBaMH. BpaimieHue
IJIOCKOCTH MOJISIPU3aLIMKA MAaTHUTHBIM TOJIEM.

Conaep:xaTeibHbIA MOAYJIb 2

Tema 4. WNHuTepdepeniiuss MOHOXpOMATHUYECKUX KOJICOaHW W BONH. BpemeHHas

Wntepdepeniys KOT€peHTHOCTh. [IpocTpaHCTBEHHAs: KOrepeHTHOCTh. MIHTepdepeHInOHHbIE

CBETa. CXEeMBl 10 METOHy JeJeHHs BOJHOBOro ¢ponta. Murepdepenuus Ha
TOHKHX IUIACTHHAX.

Tema 5. [punmun Trolirenca-®penens. 3oubl Dpenens. Judpakuus Dpenens.

Judpakuus cBeTa.

Haxknonnoe
[TpuHIMTIBL

pemeTKa.
PELIETKY.

Hudpakmus  Dpaynrodepa. AudpakiuronHas
najgeHue  Jayded  Ha  JIUQPaKIUOHHYIO
roJiorpaduuecKoro n300paKeHusI.

Tema 6.
OnTtnyeckne
KBAHTOBEIE
TE€HEPATOPBI.

CrnioHTaHHOE U BBIHYKJIEHHOE M3Iy4yeHHe. Bo3aelicTBue CBETOBOrO MOTOKA
Ha 3acen€HHOCTh ypoBHEeH. MHBepcHas 3acenéHHOCTh. TpéXypoBHeBas
cuctemMa. YCTpOMCTBO M THUINBI JiazepoB. OCHOBHBIE CBOMCTBA JIa3€PHOTO
n3nydeHus. Henuuelinas onTuka.




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJbHbIA MOIYJIb 1

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET0

npo¢ecCHOHATBHOI0 npo¢ecCHOHATBHOI0
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Tema 1.
OnexkTpoMarHuTHas npupona | 38 8 |13 17
CBETA.
Tema 2.
HCIIepCHUA CBETA.
Jucnepcus 39 | 8 |13 18
BzaumoneiicTBue cBera ¢
M30TPOITHON CPEION.
Tema 3.
Kpucramnoonruxka. 40 8 |14 18
Hmozo no
cooepocamenvHomy mooyaro | 117 | 24 | 40 53
1




Coaep:xareJbHbIH MOIYJIb 2

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET 0

00DA30BAHISI npogdeccuoHaJIbLHOI0 npodeccHoHAIBLHOI0
P o0pa3oBaHusi o0pa3oBaHusi
HaszBanus B T.4. B T.4. B T.4. B T.4.
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Tema 4.
NuTtepdepenmus ceta. 38 8 |13 17
Tema 5.
Judpakmus cBera. 3908113 18
Tema 6.
Onruueckre KBaHTOBBIE 40 8 | 14 18
TE€HEPATOPHI.
Hmozo no
cooepiicamenvhomy mooyaio | 117 | 24 | 40 53
2
Bcezo uacoe no
234 | 48 | 80 106
MO0y




Ne Ha3BaHue TemMbl
1 | l'eomeTpuyeckas ONTHKA.

2 TennoBoe n3IyyeHue.

3 | I'pynmoBas u a3oBasi CKOPOCTb.

4 | lucnepcusi cBeTa.

5 | Ilornomenue ceera.

6 | 3akoH Mamtoca.

7 | ®opmysbl DpeHens.

8 | [looHOE BHYTpEHHEE OTpAKEHUE.

9 | UnaTepdepennus moasspu30BaHHOTO CBETA.

10 | UaTepdepennmonnsie cxembl. THTephepeHIIs B TOHKUX IJICHKAX.
11 | Judpakuus @penens, PpayHrodepa.

12 | IndpaknuonHblie pemeTky. Jlasepsl.

7. TeMbl IPAKTHYECKUX 3aHATHH.

9. CamocTosiTeNnbHas padoTa.

Ne Ha3BaHue TeMbl
1 DJIEKTPOMArHUTHHIC BOJIHBI U CBET.

2 | 'eomeTpuueckas OnTHKA.

3 doTomeTpusl.

4 OnTUYeCcKHe CUCTEMEL.

5 CBoiiCTBa 3JIEKTPOMAarHUTHUX BOJIH.

6 | U3nyuenue.

7 | BosHOBOBI, TMHUH, PE30HATOPBL.

8 ITPeromieHrE M OTpa)kKeHHUE Ha TNIOCKOW TPAaHUIIE OJHOPOIHBIX U30TPOITHBIX CPEl.
9 | AHU3OTpONIHBIE CPEJIBI.

10 | UaTepdepennms.

11 | Audpakuus.

12 | HenuHeliHBIE ONTUYECKHE SIBICHUS.

@

Sl

1.
12.

13.
14.

KounTtpoJibHbIE BOPOCHI

Knaccuueckast Teopust aucrnepcud. YpaBHEHHE KoONeOaHMN DIEKTpOHA IMOJA JAeWCTBUEM
AJIEKTPOMArHUTHOW BOJIHBI. AMITTUTYA U (pa3a konebaHuii. AHAIU3 PEIICHNUS.

Teopus nucnepcuu. 3aBUCHUMOCTh MOKa3aTelsl MPEJIOMJIEHUS OT YacTOThl BJAjdu OT JIMHUU
MOTJIOIICHHUS.

Teopus nucnepcun. KoMIiekcHbI NOKa3aTenb NPEIOMIIEHUS, €r0 3aBUCUMOCTh OT YaCTOTHI.
OOBbsicHeHHE aHOMAJILHOU AUCTICPCUH.

[Tornomenue cBera. Koaddunmuent nornomenus. 3akod byrepa. M3nydeHne BTOpUUHBIX BOJIH.
NutencuBHOCTh MMHMMK norowenus. [lupuna nuaun. Bpems nsnyuyenus.

Oxpacka Ten. OObscCHEHNE OKPACKU TEN Ha MPOMYCKaHUE U OTPaKeHUE.

OObscHenue otnnuus (pa3oBol CKOPOCTH B BEIIECTBE OT CKOPOCTH cBeTa B Bakyyme. Ciydaii
¢ba30Boil ckopocTu 60JIbIlIE U MEHbBIIIE CKOPOCTH CBETA.

®da3oBas u rpynnosas ckopoctu. Dopmyna Pases.

TennoBoe n3nydenue. XapakTEpPUCTUKU TEIIIOBOTO U3ITyUYEHUSI.

3akonsl Kupxroga.

. 3axon Buna. Cnenctsus u3 3akona Buna.

3akon Panes-/xunca. “YnprpaduoneroBas karactpoda”.

®opmyna Ilnanka. KBantel ceta. BweiBom dopmyn Buna u Penes-/[xunca uz dopmyibl
IInanka.

3akon Credana-bonpnmana.

doroaddext. 3akonsr CroneroBa. YpaBHeHUE DUHINITEHHA.




15.
16.

17.
18.

19.

20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

OmnsiT bote. [lyanusm cBera.

[Monsipu3anus 31€KTPOMArHUTHBIX BOJH. Buasl momspusammu. PasnoxkeHnue moisipru30BaHHBIX
BOJIH Ha JIMHEHHO TOJISIPU30BaHHBIE U TIOJISIPU30BAHHBIC 110 KPYTY.

3aKOHBI OTPaKCHHUS M MIPEIOMJICHUS Ha TPAHUIIE pasjelia IBYX JHAJIEKTPUKOB. BeiBo.

BeiBon dopmyn @penens ans kodpuuueHToB oTpakeHus (n>1). AHanu3 3aBUCHMOCTH OT
yTIa majaeHusl.

BriBon dopmyn @penenst st ko3 UIIMEHTOB nporyckanus (n>1). AHaIu3 3aBUCUMOCTH OT
yTIIa majaeHusl.

VHTEeHCUBHOCTH CBETa MPU OTPAKCHUHU U MPEITOMIICHUU. 3aBUCUMOCTD OT yTJIa MaIeHUs.

. HOHHpI/ISaHHH CBCTAa IPHU OTPAXKCHHHU W IIPCIIOMJICHUH OT OITHYCCKH OoJiee MIOTHOM CpCabl.

3aBUCUMOCTH OT yIUia najenus. Ssnenue bprocrepa.

[TonHOe BHyTpeHHEE OTpaxkeHue. AHAIN3 UHTEHCUBHOCTHU MTPEIOMIICHHOM BOJIHBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. AHAIN3 HHTEHCUBHOCTH OTPaXKEHHOM BOJIHBL. Mupaxu.
[TonHOoe BHyTpeHHEE OTpaxkeHue. AHAIN3 NOJIIPU3ALUN OTPAKEHHOU BOJIHBI.

[TonHnoe BHyTpeHHee oTpaxkenue. [lapammenenunen @penens. Pacuer yrinoB napauienenunesa,
XapakTep MOJISPU3aLMHU MaJA0IIEr0 U MPOIIEIIIEr0 CBETA.

JusnexkTpuueckue CBONCTBA KPUCTAIIIOB.

SBneHue AByIy4YenpenoMIeHHs. DKCIIEPUMEHTAIbHbIE JaHHbIE. XapaKTEPUCTUKH JTydeH.
[Inockast saeKTpoMarHWTHas BOJIHA B KPUCTAIZIE M €€ XapaKTePUCTUKH, HallpaBJICHHE
pacrpocTpaHeHHUs TPYIIIOBOH U (a30BOM CKOPOCTEH.

3akoH Maumtoca. BeiBoa. AHanus.

[Tpuzma dyxo.

ITpuzma Hukoss.

Wutepdepennys nonspuzoBaHHBIX Tydeil. [lmacThHka ¢ TONIIMHOW KpaTHOM JUIMHE BOJHBI.
NHTEHCMBHOCTH CBETA 3a INTACTUHKOW U €0 MOJISIPU3aLIUS.

WuTepdepenims noaspu3oBaHHbIX Tydyei. [lnacTuHKa ¢ TOIMIMHON KpaTHOM MOJOBHHE UIHHE
BOJIHBI. IHTEHCUBHOCTb CBETA 3a MJIACTUHKOM U €ro MoJsIpru3anus.

WuTepdepeniys monspu3zoBaHHbIX JTydeil. [lnacTHHKa ¢ TONIUHONW KPaTHOM YeTBEpTH UIMHE
BOJIHBI. IHTEHCUBHOCTb CBETA 3a MJIACTUHKOM U €ro MoJspru3anus.

OnTuyeckas cucrteMa U3 ABYX NapajlIeIbHBIX HUKOJIEW M KBAPLIEBOW IUIACTUHKU MEXIY HUMHU.
AHaJIM3 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

[InacTuHKa YyBCTBUTEIBHOTO OTTEHKA. AHAJIU3 OKPACKH MPU CKPELIEHHBIX U MapajlieIbHbIX
HUKOJISIX.

OnTuyeckas cuctemMa M3 JIBYX CKPEUICHHBIX HUKOJIEM M KBAapLEBOM IUIACTUHKH MEXIY HUMHU.
AHaJIM3 UTHTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpamienve minockocTd moisipuU3allid B MarHUTHOM Tonie. OmbiTHbIE AaHHbIE. OObSICHEHHE
SIBJICHHUSL.

WNHTepdepenius aByX MOHOXpOMaTWYecKux Koyiebanuid. OOmui cimydair. Crydaid AByX
KoJie0aHUH, MOSIPU30BAHHBIX B TIEPIICHIUKYJIIPHBIX HAPABICHHUSIX.

Wutepdepenmuss aAByx MOHOXpoMmaTthdeckux BOJH. PasHocts xoma. Illupuna nunHuu
UHTEp(EepPEHIINN.

BpemeHHast KOrepeHTHOCTb.

[IpocTpaHcTBeHHAs! KOT€PEHTHOCTb.

3Be3aHbI MHTEp(dEepOMETp Kak MpPUMEpP HCHOIb30BaHUS MPOCTPAHCTBEHHOM KOTEPEHTHOCTU
JTy4ei.

OnTHueckue CXeMbl, MOCTPOEHHBIE MO METOAYy JAeNieHUs BOJHOBOro ¢poHTa. I[lpuumna
HEOOXOJUMOCTH HCIIOJIb30BaHHUA Takux cxeM. Cxema IOnra. XapakrtepucTuku. VYuer
MIPOCTPAHCTBEHHON KOT€PEHTHOCTHU B CXEME.

Cxema c¢ wucnonp3oBaHue Ounpusmbl Dpenens. XapakTEepUCTUKU. YYeT BPEMEHHOMN
KOTE€pPEHTHOCTHU B CXEME.

Cxema ¢ ncrnonb3oBanue ousepkaia @penenst. XapakTepUCTUKU. AHaAIN3.



47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Jluanm paBHOTO HakIOHA. TeopeTHdeckoe pacCMOTpPeHHe. AHATU3 YCIOBUN HAOIIOICHUS
uHTEphEpPEHITUH.

JluHME paBHOW TONIIMHBI. AHAIIN3 YCIIOBUH HAOTIOACHHS HHTEP(EPEHITUH.

Konba Heiorona. BeiBog dopmynel  paguyca konen. Pesynbratel HaOmogeHUs B
MOHOXpPOMaTHYECKOM U O€JIOM CBETE.

[Tpunmun I'tolirenca-dpenens .

3oHbl Openens .

Hudpaxius Openens. Audpakiys Ha KPyrioM OTBEPCTHH.

Hudpaxius Openens. Audpakius Ha KPyTiIoM SKpaHe.

Hudpaxus Openens. Audpakius Ha OCTPOM MPSIMOIUHEIHOM Kpae.

Hudpaxmus Opaynrodepa .

Judpakuronnas pemeTka .

HaxnonHoe majgenue ydeil Ha JUQPPAKIIUOHHYIO PEIIETKY.

[Tpunnmmne! ronorpadudeckoro n3odpaxenus . ['ogorpaMma miockoro o0ObeKTa .
[Tpuniume! ronorpaduyeckoro n3o0paxenus . ['ogorpaMmma To4edHOTO OOBEKTA .
CHoHTaHHOE M BBIHYKIECHHOE U3IIyYEHUE .

Bo3paelicTBue cBETOBOTO MOTOKA Ha 3aCEJIEHHOCTh YPOBHEHN. JIByXypOBHEBAs CUCTEMA .
HNuBepcHas 3acenéHHoCcTh. TpEXYpOBHEBAS CHUCTEMA .

Y CTpolcTBO U TUIIBI JIa3epoB. TBEPIOTENbHBIN J1a3€p.

YeTpoicTBO U TUIbI JiazepoB. ["a30Bblil 1a3ep.

OCHOBHBIE CBOWCTBA J1a3€PHOTO U3ITYUYEHHUS .

Henunelinas ontuka .

12.00pa3zen 3k3aMeHALIMOHHOT0 O1JIeTa

14.

buner Nel
Teopuss nucnepcun Jlopenna. Pemenuwe ypaBHeHus KoleOaHHMN DIEKTPOHA. 3aBUCHUMOCTD
MOKA3aTeNsl MPEIOMIICHHUS OT YacTOTHI.
[IpocTpaHcTBEHHAs KOTE€PEHTHOCTb.
®orodddexr. 3akonsr CromeroBa. YpaBHeHHEe OWHINTEWHA (aHAIM3, BBIBOJ 3aKOHOB
CroneroBa). [lyann3Mm 3JIeKTPOMAarHUTHOTO U3ITyUEHUSI.

buner Ne2
[Tonstpusanust 37AEKTPOMArHUTHBIX BOJIH. Bunbl nomnspuzanuu. PaznokeHue mossipu30BaHHBIX
BOJIH Ha JIMHEHHO MOJIIPU30BaHHbBIC U MOJSPU30BAHHBIE 110 KPYTY.
OnTrueckre CXeMbl, TOCTPOCHHBIE IO METOJy JISIICHHUS BOJIHOBOTO (ppoHTa. CXema OUIPU3MBI
®penensa. Ee xapakrepuctuku. AHamus.
Tennosoe uznyyenue. Gopmyna [lnanka (BbIBOJ, aHAIN3). 3aKOH CMEICHUSI.

Kputepun oneHuBaHus
(Paszpabamuisaromces u ymeepacoaromes kagheopoii Ha ocnose Ilonoxcenusn JJonHY)

Onenxa no 100- Onenka no
Oa/LILHOM ITo TOCY/IAPCTBEHHOM 1IIKAJIe

1LIKAJIe, KOTopast HIKaJe (Ok3ameH, Omnpenenenne

AeiicTByeT B ECTS mu(rpepeHIMPOBAHHBIH

JouHY 3aYeT. 324€T)

OTJIIMYHO — OTJIMYHOC BBIIIOJITHCHUC C

«O1mmaao» (5
) HE3HAYUTEILHBIM KOJIMYECTBOM

90-100 A

(3aumeno) .
HETOYHOCTEMN
XOPOIIIO — B IIEJIOM IPaBUIILHO
80-89 «Xopomuoy» (4) P P
B BBITIOJTHEHHAsI pPab0Ta ¢ HE3HAYUTEIIBHBIM
(3aumeno)

KOJIM4ecTBOM ommmook (10 10%)




XOpomIo — B ICJIOM IIPaBUIIbHO

7579 C BBITOJTHEHHAs paboTa ¢ He3HAUUTEIbHBIM
KOJIMYECTBOM OIMOO0K (10 15%)
_ JIOBJIETBOPUTENBHO — HETIIIOXO0, HO CO
70-74 D «Y IOBIETBOPUTETHLHOY Y p ’
3) 3HAYUTEIIbHBIM KOJIMYECTBOM HEI0CTATKOB
_ OCTaTOYHO — BBIIIOJIHEHHUE YJIOBJIETBOPSIET
60-69 E (3aumeno) A yA P
MUHUMAJIbHBIE KPUTEPUU
«HeynoBnerBopuTensHO
HEYIOBJIETBOPUTEIBHO — HA/10 TOpaboTaTh
35-59 » C BO3MOKHOCTBIO

FX . HAJT TEM, KaK MOJYYUTh MOJOKATEITHbHYIO
TOBTOPHOM aTTECTallN g ’

OLICHKY
(2) (He 3aumeno)
0-34 F 2 (HEYIOBIIETBOPHUTEITHHO) C BOBMOYKHOCTBEO TIOBTOPHOM CIaud TP YCJTIOBUN
(He 3aumero) 00SBATEITHFHOTO HA0OPA JIOTIONHUTENBHBIX OATIIOB

15. MaTepuajibHO-TeXHHYeCKOe o0ecneueHrue yueOHOro npoiecca

1. JIns mpoBeneHus JIeKIMOHHBIX 3aHATHH TpeOyeTcs ayIuTOpHs Ha TpyIry, 000pyaoBaHHAs
MEJIOBOW WJIM UHTEPAKTUBHOMN JOCKOM.

2.

Just  obecriedeHrs] JIEKHMOHHBIX JAE€MOHCTPANUil 1O JaHHOMY Kypcy HEOOXOIUMBI

CIlelMaIbHBIM 00pa3oM 000PYI0BaHHBIE ayIUTOPHH.
3. Beixox B MHTEpHET.
4. Wi-Fi mocTtyn B KopItycax YHUBEpPCUTETA.
5. TekcToBbIe U ANIEKTPOHHBIE pecypchl HayuHoii 6M0nnoTekn yHUBEpCUTETA.
6. CreHnnl.

16. PexomeHn10BaHHAA JIUTEPaTypa

OcHoBHas1 iuTEeparypa

1.

2.
3.
4

AN

*

10.

bytukoB E.W. Onrtuka.- Cn6: HeBckuii auanext; 2003. — 480 c.

MartseeB A.H. OnTtuka.- M.: Beicor. mk., 1985.- 351 c.

Kanuruesckuit H.U. BonnoBas ontuka.- M.: Hayka. 1971.- 376 c.

Capxesckuit A.M. Ontuka. B 1Byx Tomax.- MuHcCk, u3a-Bo "YHusepcurerckoe', 1986.-319
c.
Jlanacoepr I'.C. O0muit kypc ¢uszuku. Ontuka.- M.: Hayka, 1976. - 928 c.

Mamanyii FO.A., Coiika E.H. Jlekuuu no onruke.- Jonenk: Joul'Y, 1998.-87 c.

3abmonkuii B.A., Mamanyii 10.A., Tlonskoa T.A., Coitka E.H. COOpHHK KOHTPOJIBHBIX
3aganuil no kypey "Ontuka".- lonenk: oul'Y, 1997.- 32 c.

Hponos UN.E. 3amaun o o6mieit pusuke.- M.: Hayka, 1988.- 488 c.

I'panoBckuit .M., Mamanyit F0.A., Xengano A.C. Meroauueckue yka3aHHsl K PELICHUIO
3aza4 1o onrtuke. - Jlonenk: Joul'Y, 1988.- 60 c.

Koznosckas U.K., Mamanyit FO.A. MeTonuueckue yka3aHusi K pEHICHUIO 3a]a4 M0 ONTHKE.
- oneuk: JlonHY, 2003, 111 c.

JlonoJIHUTeIbHASA JIUTEpPaTypa

SN N e

B.C.Bonbkenmireitn. COopHUK 3a11a4 1Mo o0meMmy Kypey ¢usuku.-M.: Hayka, 1969.
A.A letnad, b.M.fBopckuii. Kypc dusuku.-M.: BIII, 1988.

I".®.bymok, €.®@.Benrep. Kypc ¢izuku. —Kuis: JIuGias, 2001.

[.M.Kyuepyk, [.T.I'opbauyk. 3aransauii kypc dizuxu. T.1, 2, 3.-K.: Texnika, 2006.
Bopu M., Bonbsd 3. OcHoBbl ontuku. Mocksa, «Haykay», 1973.

[Tons P.B. Ontuka u aromuas pusuka. Mockpa, «Hayka», 1966.




7. byrtukos E.W. Ontuka. Mocksa, «Bpicmias kona», 1986.

8. Harmbuna .M. UnTepdepenius u audpakuus ceeta. JleHnarpam, «MalImmHOCTPOCHHEY,
1985.

9. Konommiinio H0.B. UaTepdhepometpsrl. JIennnrpan, «MamuHocTpoeHuey, 1976.

10. 3axapweBckuii A.H. MnaTeppepomerpsl. Oboponrus, 1952.

11. Iutubepn P.B. ®usnueckas ontuka. Mocksa, «Haykay, 1965.

12. lpuxnagnas ¢pusndeckas onruka. [1/p Mockanésa B.A. C.-116., «ITonurexnukay, 1995.

13. JlebeneBa B.B. DkcniepumenTanpHas ontuka. Mocksa, U3a. MI'Y, 1994,

14. 3ommepdensa A. Ontuka. Mocksa, « HocTpannas Jlutepatypay, 1953.

15. T'openuk I'.C. Konebanus u BoiHbl. MockBa, ['oc. U3a. ®us. -Mar. Jlur., 1959.

16. AxmanoB C.A., Hukutun C.1O. @usnueckas ontuka. Mocksa, «Hayxkay, 2004.

17. UndopmanuonHbie pecypcebl
1. http://donnu.ru/ — caiit JlorHY.

2. http://library.donnu.ru/ — caiit 6udnuorexu JorHY.
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