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1. MecTo ¥ poib AUCHUILIHHBI (MOaYJIs1) B cTpykType OIIOIT

HucuuruimHa «PacmnpocTpaHeHue paauoBOJH B HEOAHOPOAHBIX CpElax» BXOIHUT B
00pa3oBaTeNbHBIA KOMIIOHEHT OCHOBHOU MPOQecCHOHANbHON 00pa30BaTeIbHOM MPOTrpaMMBbI IO
Hay4HOU cniennanbHocTH 1.3.4. Pangnodusuka.

JucuuminuHa sSBiseTcsl 00s3aTeabHON UIisl 00y4aroluXcs B aclUpaHType M0 Hay4HOU
cnenuanbHoctu 1.3.4. Pagnodusuka

3HaHUS ¥ yMEHUS, IPHUOOpETaeMble aCIUPaHTaMH MOCIE U3YYEHUS TUCUUIUINHBI, OyayT
UCIIONIb30BAaThCS  JJISl  pEIICHHsS HAy4yHBIX 3aJad Ha »JTafne MOoJdydeHHs u  o0paboTKu
SKCIIEPUMEHTAIILHOTO MaTephalla, W HalpaBlieHbl Ha IMOATOTOBKY K cCJaye KaHIUAATCKOIO

HK3aMeHa U K JajbHEeHIIel HaydyHo pabore.

2. Ileau v 3a1a4u TUCHHUILIMHBI (MOIYJIs1)
enpto mucuuruivHbl  «PacrpocTpaHeHHe pPaguoBOJIH B HEOAHOPOJIHBIX Cpelax»
SBIISICTCSA TOJydeHHe (YHIaMEHTAIbHBIX 3HAHUKA W BO3MOXKHOCTH WX HCIOJNB30BaHUS B
IpoLecce JalbHEWIero o0yueHus, Npu MpoX0KICHUH MMPaKTUK, HAMCAHUS HAay4yHBIX padoT, B
CBOEH Hay4HOM U IelarornyecKoi JAesTeIbHOCTH.
3agauamMu  aucuUIUIMHBL  «PacnpocTpaHeHune pagvoBOIH B HEOAHOPOJIHBIX CpEAax»
ABJISETCS:
® [U3yyeHHE AaCHUpaHTaMHU COBPEMEHHBIX METOAOB pEUIeHHs 3aJad JAMCTAHIIMOHHOI'O
30HIUPOBAHUS OKPYKAIOILEH CPEJIbl;
o Pa3BUTUC y aCIMPAHTOB HABBLIKOB INOCTPOCHUA MATEMATUYCCKUX MOI[eJ]eﬁ pacnnpoCTpaHC€Husd BOJIH B
Pa3JINYHbIX HCOAHOPOAHBIX cpeﬂax;
® 3HAaKOMCTBO AacCNHUpPAHTOB C KJIACCHMYECKUMHU TMPSAMBIMH UM OOpaTHBIMU  3ajadyamMu
pacpoCTpaHEHUs CKAJSIPHBIX U BEKTOPHBIX BOJIH B HEOJTHOPOJIHOM Cpee;
e cOop, o0OpaboTka, aHalIW3 W CHUCTEMaTH3alUsl Hay4YHO-TEXHHYECKOM uH(popManuuy,
OTEYECTBEHHOT'0 1 3apyO0eKHOT0 OMbITa B chepe paauopu3nuKu;
® 3HAKOMCTBO C HOBBIMHU TEOPHSIMHU U MOJEISIMU,;
® MaTeMaTH4YeCKOe MOJIEIMPOBAaHUE MPOIIECCOB U OOBEKTOB;

e 00paboTKa MOIY4YEeHHBIX PE3YJIbTATOB HA COBPEMEHHOM YPOBHE U X aHAJIN3.

3. TpeOoBaHusi K pe3yJIbTaTaM OCBOCHHUS AUCHUILIMHBI (MOYJIS)
3Hartb:
COBpPEMCHHBIC MCTOABLI PCHICHUA MPSAMBIX U O6paTHI)IX 3aJa4 AUCTAaHIIMOHHOI'O
30HIMPOBAHUS OKpPYXKAlOIEH Cpelapl JJNEKTPOMATHUTHBIMHA CUTHAJIAMH  PAaJHOJUAIa30Ha,

OCHOBHBIC XAPAaKTCPUCTHUKU PACIIPOCTPAHCHUSA PAAUOBOJJH U BJIIMAHUC HA HUX ITApaMETPOB
3



HEOJHOPOJHOW cpezpl, 00NacTH NMPUMEHMMOCTH HPUOIIDKCHHBIX METOMOB PEIICHHS 3aaad
pacIpocTpaHeHus U OOpaTHBIX 3ajay.

YMmers:

NPUMEHATh MaTeMaTU4eCKUEe METOABI Ul PEIICHHS MPSMBIX 33/1a4 PaclpOCTPAHCHUS H
3a71a4 BOCCTAHOBJICHUS TapaMETPOB HEOTHOPOJHOW CTPYKTYpPBI CpPeIbl MO XapaKTepHCTHUKaM
30HAMPYIOIIET0  CHUTHAJla M  OLEHUBAThb  BO3MOXKHBIE  paanodu3uueckue  dPQPEKTh
HEOJHOPOAHOCTEN Cpe/ibl B KaHAAX Mepenadynd HHPOpMaLuu.

Baanern:

Nudopmanueii mo naHHOW AMCHMIUIMHE, HAa YPOBHE YMEHHS BECTH JAUCKYCCHIO H
OTCTaMBaTh CBOI TOYKY 3peHHUs. MaTeMaTH4eCKUMU METOAAaMH, NPUMEHSIEMbIMH B TEOPUHU

pacrpoCTpaHECHUS PaAUOBOJIH, BKIIFOYAsl CTATUCTUYECKUE METOBI.

4. O0beM IMCHUILIMHBI (MOAYJIS1) M BHABI YUeOHOI padoThI
OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIC equHuUIbl/ 108 qacos.

Bup y4yeOHoii padoThI Bcero gacoB /
3a4YeTHBIX eTUHUIL

AyIuTOpHBIE 3aHATHS (BCETO) 18/0,5

B Tom uncie:

Jlekuyu 18/0,5
CemuHapsl

CamocrosiTebHas padora (Bcero) 90/2,5

Bus npoMexyTouHoil arrecTauu (3a4eT, 3K3aMeH) 3a4€T
KonrakTHas padora (Bcero) 18/0,5
OO0mas Tpy10€MKOCTD (Jachl/3a9€THBIC SMHUITHI) 108/3

5. Copaep:xanue TUCUUIIMHBI
5.1. Conep:xaHue pa3/iesioB U TeMbl JUCHUNIMHBI

Pa3znean 1. PacnpocTpaHeHue BOJIH B OTHOPOAHOII cpejie.

YpaBHenuss Maxkcsemna. Cnextp curHana. Ilapamerpsl cpensl  pacnpOCTpaHEHUS.
BonnoBoe ypasaenue. IloreHumansl. YpasHenue ['enpmronbua. dynknusa I'puna. Ilnmockue
BosiHbI. Cdepuueckas BOJIHA U €€ MHTerpajibHble MpeCcTaBleHus. MeTos craimoHapHOU (asbl.
[Tone snementapHoro aumnosns. Mcnonbs3zoBanue ¢yHkiuu ['puna. PaguocursHan B 0AHOPOIHOMN
cpene. DHepreTnyeckue COOTHOIEHHUsS. Moau(UKaluu MOCTaHOBKU 3a/laud PacipoCTpaHEHUs
BOJIH B HEOJIHOPOAHBIX CpeNlax.

Pa3znen 2. OnHoKkpaTHOe paccesiHie BOJH B HEOHOPOIHBIX Cpeaax.

bopHoBckoe npubaukeHne B BOJIHOBOM 3a7aue. OJHOKPATHO pacCcesHHOE 1oJie B AajibHEN

30HC. HpI/IMepBI OOHOKPATHOI'O PACCCIAHUA. Paccesnue Ha BLITHHyTOﬁ HCOAHOPOAHOCTH.

4




Paccessnue Ha meteopHOM ciene. PaccessHue Ha CIUTIOCHYTOM HEOAHOPOAHOCTH. PaccesiHue B
CIIy4aiiHO HEOJHOPOJIHOM CpeE.

Pa3znen 3. I'eomeTpoonTryeckoe nNpudinKeHne B TEOPHH PACNIPOCTPAHEHHUS BOJIH B
HEOJHOPOJHBIX CpeAax.

Cnoucteie cpenpl. OpHOMepHass TeoMerpudeckas ontuka (mpudmmwkenne BKB).
HopmanbHoe mnajeHue IMIOCKONW BOJIHBI Ha IUJIOCKOCIOUCTYIO cpeny. HakiioHHoe majeHue
IJIOCKOM BOJIHBI HAa IUIOCKMH ClIoOM. PelleHne TpeXMEpHOIro BOJIHOBOI'O YPaBHEHHUS METOAOM
F€OMETPUUYECKON ONTUKH. PelieHune ypaBHEHHs 3WKOHAJIa METOAOM XapaKTepucTuk. JlyueBble
ypaBHEHUs. AMIUIUTY/AA BOJIHBI. MHOrOJIy4eBOCTh U KayCTUKH. Paarocursan B HEOAHOPOIHOM
cpene. Jlyuu B mIIOCKOCTIOUCTHIX cpenax. JInHelHblid Oe3rpaHndHbli cioit. KycouHo-TuHEeHbIN
npoduns. [Tapabonuueckuii (OeckoHeuHbI) ciaoi. [Tapabonmuyeckuil ciioii KOHEYHON MIMPUHBIL.
BonnoBonHoe pacnpoctpaneHue. Teopuss BO3MYLIEHHMH B TIE€OMETPOONTHYECKUX 3a7aydax.
Pemenne ypaBHEHHUs 3iKOHalIa METOJIOM BO3MYILIEHHMI. MeTosl BO3MYILIEHHI B TPAa€KTOPHBIX
3aj1auax. MeToJ ycpeHeH s B BOJIHOBOAHBIX JIYYEBBIX 3a/1auax.

Pa3nen 4. IlpubGaum:keHHbIE MeTOAbI W MeTOAbl BO3MYUIEHMH B TeOopuM
pacnpocTpaHeHHus PAIMOBOJIH.

Pemennie mnapaOonnyeckoro ypaBHEHHS METOJOM IUIaBHBIX BO3MYIICHHMHA. AHaIu3
peuieHuss U €ro CBS3U C pe3yJbTaTaMd TeOMETPOONTHYECKOTO NPUOIMKEHUS U TEOPUHU
OJIHOKpaTHOTO paccesHusi. CTaTUCTUYECKHE XapaKTePUCTUKH BOJHBI B PEXUME CIAOBIX
GbIyKTyaluy HHTEHCUBHOCTH.

WHTerpanbHOe NpeacTaBiICHUE I MOJIsI TOUEYHOTO UCTOYHHUKA B IJIOCKOCIIOUCTOM cpeje.
WNHuTterpanbHOe TpencTaBieHUe ISl MO TOYEYHOTO MCTOYHHKA B TJIOCKOCIOMCTOM Cpeje ¢
KYCOYHO-OJTHOPOJIHBIM ~ TIpopriieM. AHalW3 pelieHus, OTPaKeHHas BOJIHA, OOKOBasi,
MOBEPXHOCTHAS U BBHITEKAIOIIAS] BOJIHBI.

WNHTerpanbHOE npeacTaBiaeHue IS MOJs TOYEUHOTO HCTOYHUKA B IIOCKOCIOUCTOMN cpesie
C TUTAaBHO-HEOJHOPOAHBIM npoduinem. Jluneinsiii cnoi. Ilepexonusie ciou. [lapabonmdeckuit
cinoit. Ucnonb3zoBanne BKDB pemrennii oqHOMEpHOW 3a1adyd M ACHMITOTHYECKUX METOJIOB
WHTETPUPOBAHUS; 110JI€ HA KAyCTHKE.

Metoa HOpMabHBIX BOJIH.

Pa3znen 5. lludposbie MeToabl. CHrHAJBI IIMPOKOIOJIOCHBIE, HCKAYKEHNSI CHTHAJIOB B
eCTeCTBEHHbIX Cpeax.

[MudpoananoroBele W  aHajoro-uudpoBble  MpeoOpa3oBaHUs,  PaCHPOCTPAHEHUE
MOJAYJIMPOBAHHBIX BOJIH, PACIPOCTPAHEHUE CHUTHAJIOB Pa3HbIX BUJIOB MOIYJSALIMM, HUCKaKEHUE

(GbOpMBI CHUTHAJIOB TPU PACHPOCTPAaHEHUH, OTpaXeHWHW U paccesHuu. [{udpoBbie meTOmBI



O6pa6OTKI/I CUTHaJIOB, UCITIOJIB30BAHNE HIMPOKOIIOJOCHBIX U CBEPXIIUPOKOIIOJIOCHBIX CUTHAJIOB B

30HIUPOBAHUM.
5.2. Pa3enbl TUCHUILINHBI (MOTYJIs1) U BUIbI 3aHATHI
AyIMTOpHBIE 3aHATHS
Beero [~YAMTOR ®opma
Ne|Paznea Mpakruueckne |CPC
qacoB |Jlekuuu KOHTPOJISt
3aHATHS
1 |PacmipocTpaHeHue BOJH B OZHOPOJHOM cpejie 20 2 18 3a4er
O/IHOKpaTHOE PacCesiHUE BOJH B HEOAHOPOIHBIX
2 | AHOKPATHOE AHOPOA 22 4 18 | 3auer
cpemax
T'eoMeTpoOnTUYECKOE IPUOIMIKEHHIE B TEOPHU
3 P P P 22 4 18 | 3auer
pacpoCTpaHeHust BOJIH B HEOJHOPOIHBIX CpeIax
[pubnuKeHHBIE METOIBI U METOILI BO3MYLICHHH B
4| P A a i 22 4 18 |  3auer
TEOPUH PACHIPOCTPAHEHHS PAIMOBOIIH PaIHOBOIH
u(hpoBbie MeTObI. CHIHANBI HIUPOKOIOIOCHBIE
5 |Ludp A P 22 4 18 | saver
HCKa)KEHHs CHTHAJIOB B €CTECTBEHHBIX CPe/iax
HToro (4achl) 108 18 90
Hroro (3.e.) 3 0,5 2,5

5.3. Pa3jenbl ¥ TeMbl IUCUMILIMHBI (MOYJIs) M MEKIMCUMILJIMHAPHBIE CBA3H

Ne Ne paznesioB u/wiim TeM JaHHOW JUCUMILIMHBI,
Ne HaunmeHnoBanue o6ecnedynBaeMbIX
He00X0AMMBIX A/ U3yYeHusi odecneynBaeMbIX
n/n | (mocjaeayromux) IMCHUIUIMH H IPAKTUK
(mocyeyromux) AMCHMILIMH
1 Pagnogusnka T.1-5
2 HccrenoBaTenbckas MpakTHKa T.1-5
5.4. [lepeyeHb JeKIUOHHBIX 3aAHATHIA
HaumenoBaHue
Ne Ne pa3nesa | TeMbI JUCIUTUIHHBI Tpynoemkocts | OuneHOYHBbIE
n/n (Moxyist) HCTOIL3YEMBIX (4acnI) cpeacTBa
TEXHOJOIruid
Pacnpoctpanenue BoJIH B OTHOPOIHOM .
1. POCTP FIHOPOA JIEKITHS 2 YCTHBIH OIIPOC
cpene
OnHOKpaTHOE paccesiHhe BOJIH B .
2. JEKIHS 4 YCTHBIH OTIPOC
HEOJJHOPOJHBIX Cpeliax
I'eomerpoonTudeckoe MpuOIIMKEHAIE B
3. TEOPHUH PACIIPOCTPAHCHUS BOJH B JIEKIIHS 4 YCTHBIH OTIPOC
HEOJTHOPOJHBIX Cpellax
[IpubnmxeHHBIE METOIBI X METOIBI
4, BO3MYIICHUH B TECOPUH PACIIPOCTPAHCHUS JIEKIIHS 4 YCTHBIH OTIPOC
PaJMOBOJIH PAIHOBOIH
Hudpossie MmeToabl. CUTHAIBI
5. LIAPOKOIIOJIOCHBIE, NCKAKEHUSI CUTHAJIOB B JIEKLINS 4 YCTHBII onpoc
C€CTCCTBCHHBIX cpeL[ax
5.5. [lepeueHb ceMMHAPCKHUX, IPAKTUYECKUX 3aHATHI U J1a00pPATOPHBIX padoT
JlaHHBIN BUJ 3aHATUN HE PETYCMOTPEH
5.6. [lepeuyeHb U coaep:KaHNE CAMOCTOSITETbLHOI PaGOThI
Bu
A . Pexomennyemast Bcero
Paznpen Tema CaMOCTOSITEIbHOM
JITEpaTypa 4acoB
padoThI
1 AHU30TpOIHUST HOHOCHEPHI, TCH30P Uzydenue aurepatypsl, | a) OCHOBHAs 18
JIUDIICKTPUIECKOM MPOHUIIAEMOCTH. KOHCIIEKTUPOBAHHE muteparypa (1.,2);




0) JONOJTHHUTENbHAS
aureparypa (8-13.)
Teopus Bo3MymIeHNH, OOPHOBCKOE U W3ydenue mutepaTypsl, | a) OCHOBHAs
5 PBITOBCKOE TIPUOIIKEHHE. KOHCITIEKTHPOBAHHE mureparypa (1.,2.,3); 18
0) IoTOTHATETbHAS
nuteparypa (1-14.)
MHOros1y4€BOCTh U KayCTUKH, Wzydenue nurepaTypsl, | a) OCHOBHas
3 KIaccu(UKaus KayCTHK. KOHCITIEKTHPOBAHHE mureparypa (1.,2.,3); 18
0) IoTOTHATETbHAS
autepatypa (1-14.)
PacnpocTpanenue curHaios, W3ydeHue aurepaTypsl, | a) OCHOBHas
4 JACTIEPCUOHHBIE UCKAKECHHUS. KOHCHEKTUPOBaHUE muteparypa (1.,2.,3); 18
0) JONOJTHUTENbHAS
autepatypa (1-14.)
[udporas 06pabOTKa CUTHAJIOB, W3ydenue aurepatypsl, | a) OCHOBHAs
5 uQpoBbIE METOABI B 30HANPOBAHUH. KOHCIIEKTUPOBAHUE mureparypa (1.,2.,3); 18
0) JOMOTHUTEIbHAS
nuteparypa (1-14.)
[upoxononocHsie U Wzydenue nurepaTypsl, | a) OCHOBHas
5 CBEPXIUIMPOKOIMOIOCHBIE CUTHAJIBL. KOHCIIEKTHPOBaHUE mureparypa (1.,2.,3); 18
0) IOTOTHATETbHAS
auteparypa (1-14.)
6. YueOHo-MeToAMYecKOe U HH(POPMAILHOHHOE 00ecTiedeHHe TN CIUTIIHHBI
6.1. OcHoBHas JquTepaTypa
Ne ABTOp, Ha3BaHHeE, MECTO U3aHMs1, U31ATEJIbCTBO,
roj u31aHus y4eOHo#i U yueOHO-MeTOANYeCKOM KounvecTBO 3K3eMILISIPOB
JIUTEPATYPbI
1 | Kapnos H.B., Kupuuenko H.A. KoneOanusi, BOJIHBI, 95 (http://irbis.iszf.irk.ru):
CTpYKTYphL. — M.: ®uzmaraut, 2001. HEOTPAaHUYEHHBIHN 10CTYM
2 | Bunorpanoa M.b., Pynenko O.B., Cyxopykos A.II. b (http://irbis.iszf.irk.ru):
Teopus BonH. M.: Hayka, 1990. HEOTrpaHUYEHHBIN JOCTYII
3 | Sxosnes O.U., Sxy6os B.II., Ypsnos B.I1., [TaBenser o
» Y » Y PA ’ 95 (http://irbis.iszf.irk.ru):
A.I'. Pacnpoctpanenue paguosois. M.: IEHAH/, N ——
2009.-496 c. P AOCLY
6.2. lonotHUTeILHAS JJUTEpPAaTypa
Ne ABTOp, HA3BaHHWE, MECTO U3IAHNS, U31ATEIbCTBO,
roJ U31aHusl y4eOHoii U yueOHO-MeTOANYeCKOM KounvecTBO 3K3eMILISIPOB
JIUTEPATYPhbI
1 AxmanoB C.A., JIpskoB FO.E., Yupkun A.C. Benenne C e o
1 - HP 2 95 (http://irbis.iszf.irk.ru):
B CTATUCTUYECKYIO paauoPHU3UKy U ONTHKY. M.: HEOrpAHMYEHHIH 10CT
Hayxa, 1981. P &
2 | bykunarem M. llymbl B 327IeKTPOHHBIX TPHOOpPAX U b (http://irbis.iszf.irk.ru):
cutemax. M.: Mup, 1986. HEOT'PaHUYEHHBIN JOCTYI
3 | Bacnmasckuii .M., Carnees P.3. Beenenue B .
5 AT s 35 (http://irbis.iszf.irk.ru):
HeNMMHEWHYI0 Gu3nuky: OT MasTHHKA 10 -
. HEOrPaHUYEHHBIN TOCTYI
TypOyneHTHocTH U Xaoca. M.: Hayka, 1988.
4 | Kpasuos 0.A., Opnos 10.11. 'eomerpuyeckas ontuka | b (http://irbis.iszf.irk.ru):
HEOJTHOPOAHBIX cpell. - M.: Hayka, 1980. HEOrPaHUYEHHBIN TOCTYI
5 | Jlannay JI. B., JIudpmmum E. M. Cratuctuueckas 3b (http://irbis.iszf.irk.ru):

¢uzuka. T. V, Y. 1. M.: Hayka, 1999.

HEOrPaHUYEHHBIA TOCTYI
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/

6 | Jleeun b. P. TeopeTnueckne OCHOBBI CTaTUCTHYCCKOMN 9b (http://irbis.iszf.irk.ru):
paguorexHuku. M.: Paano u cBa3p, 1989. HEOrPaHUYEHHBINA TOCTYI

7 Moucee H.H. Acumnrornyeckue MeTOIbI OF (http://irbis.iszf.irk.ru):
HenuHeHoM Mexanuku. M.: Hayka, 1981. HEOrPaHUYEHHBINA TOCTYI

8 | Huxonsckuii B.B., Hukonsckas T.1. 9b (http://irbis.iszf.irk.ru):
DneKTpoAMHAMUKA U PACIIPOCTPAHEHUE PATUOBOJIH. HEOTPaHUYEHHBIN T0CTYI
M.: Hayxka, 1989.

9 | PeitoB CM., Kpasros 0.A., Tarapckuit B.1. 95 (http://irbis.iszf.irk.ru):
BBenenue B ctatuctudeckyro paaunodusuky. Y. 2. HEOrpaHUYEHHBINA TOCTYI
Cayuaitnsle noas. - M.: Hayka, 1978.

10 | PeiroB C.M. BBeneHue B CTaTUCTHUECKYIO OF (http://irbis.iszf.irk.ru):
pamuodusuky. Y. 1: Cryqaitasie mpomeccsl. M.: HEOrpaHUYEHHBINA TOCTYI
Hayka, 1976

11 | TuxonoB B.U., Xapucos B.H. Cratucruueckuii 9b (http://irbis.iszf.irk.ru):
aHAJIN3 U CUHTE3 PAJUOTEXHUYECKUX YCTPONCTB U HEOTPaHUYEHHBIN JOCTYII
cucrteM. M.: Pagno u cBsa3p, 1991.

12 | Letitaun H. M. AnTeHHAs TEXHHUKA U Ob (http://irbis.iszf.irk.ru):
panuoactpoHomus. M.: Paguo u cBs3b, 1976. HEOTPAaHUYEHHBIN 10CTYM

13 | ®enscen JI., Mapkysun H. Uznyuyenue u paccesnue 35 (http://irbis.iszf.irk.ru):
BOJIH. | u 2 Tom. - M.: Mup, 1978. HEOTPAaHWYEHHBIN TOCTYII

14 | ®eiinbepr E. JI. PactipocTpaneHnne paguoBOIH BIOJb b (http://irbis.iszf.irk.ru):

3eMHOM noeepxHoctu. M.: Hayka, 1999.

HCOI‘paHI/I‘IeHHHﬁ AOCTYII

6.3. IIpogeccnonanbHbie 0a3bl JaHHBIX, HCIIOJIb3yeMble IPU OCYILIEeCTBJICHUHN

06pa30BaTeJ’ILHOFO nmpouecca mo IMCUMIIJIMHE:

ApxuB
(http://badary.iszf.irk.ru/)

NASA ADS (http://adsabs.harvard.edu/ads abstracts.html).

JlanHbie oThena

(http://depl.iszf.irk.ru/)

buzuku OKOJIO3EMHOTO

Hayunas 6a3a manabix Scopus (https://www.scopus.com)

KOCMHYECCKOI'O

Hayunble nanHble (MaTepuanbl) M3AaTEIbCTBA

(http://www.cambridge.orq)

Cambridge

HaOmoeHnii  paauoactpodusndeckon  obcepBaropunn UIC3®d CO PAH

6.4. UudopmannoHHbie, UHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBbI, HCI0JIb3yeMble MPH

OCyIe€CTBJICHUH 06pa3OBaTean0r0 npouecca mo JIMCHUMIIMHE:

HNHdopmaninoHHO-CIIpaBOYHast

(http://irbis.iszf.irk.ru)

uHpopmanus B

l'ocynapcrBennas myoIuYHast

(http://www.gpntb.ru/)

ouodImnoTreke

HAayYHO-TCXHHUYCCKAA

ouobIHnoTeKa

XKypnans Amepukanckoro ¢pusudeckoro oomiectna (http://publish.aps.org/)

Hayunas snektponnas Oubnumorexa + Poccuiickuii Unnekc Hayunoro LlutupoBanus

MIPOCTpaHCTBA

University  Press

NCcie® CO PAH

Poccun


http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://badary.iszf.irk.ru/
http://adsabs.harvard.edu/ads_abstracts.html
http://dep1.iszf.irk.ru/
https://www.scopus.com/
http://irbis.iszf.irk.ru/
http://www.gpntb.ru/
http://publish.aps.org/

(https://elibrary.ru)

e MeXayHapoaHBIM KaTajJor M IIOMCKOBas CHCTeMa IO MyOJIMKaIusM B 0O0JacTh

acrpodusuku (http://adsabs.harvard.edu/abstract_service.html)

e MexayHaponHasi cUCTeMa UWHAEKcHpoBaHus nyOnukaumii  Web  of  Science

(http://webofknowledge.com)

e Hayunsie pecypcel 3apybexnoro umsmarenbctBa Elsevier B.V. — Freedom Collection

(https://www.elsevier.com)

e Hosas anexkrponnas 6udanoreka ( http://www.newlibrary.ru/genre/nauka/fizika/)

6.5. [IporpamMHoe oGecnieueHue

.HI/IHGH?)I/IOHHoe u CBO60,I[HO pacipocTpaHiaeMoO€ MNpPOrpaMMHOC O6€CH€‘I€HI/I6, B TOM 4YHCIJIC
OTCYCCTBCHHOTO IMPOU3BOACTBA HCIIOJB3YCMOC IIPpU OCYHICCTBJICHHUU 06pa3OBaTeJIBHOI‘O
mponecca 1o JUCHUILINHE:

Onepannonnas cucrema Ubuntu 18.04 (cBo6oaHO pacnpoctpansiemoe [10)
OducHuerii maker Libre Office (cBo6onno pacnpoctpansemoe [10)

7-Zip (cBoOoaHO pactpoctpansemoe 110)

Adobe Acrobat Reader DC (cBo6oaH0 pacnpoctpansiemoe I10)

Mozilla Firefox 1 (cBoGoano pacmpoctpansemoe 110)

VLC Mediaplayer (cBo6oano pactipoctpansemoe [10)

K-Lite Codec Pack (cBo6oaHo pacrpoctpansiemoe [10)

Onepanmonnas cucrema Microsoft Windows 10 Pro

VideoMost Proton

7. OOpa3oBaTte/ibHbIE TEXHOJIOTHH
B yuebGHOM mporecce HCMONB3YIOTCS KaK aKTHUBHBIE, TaK HWHTEPAaKTUBHBIE (HOPMBI
MPOBEJICHUS 3aHSATHUH.

WNuTepaxkTrBHBIE (POPMBI BKIIOYAIOT B CEO0SI:

° Jlexum;
° TBopueckue 3aaanus B popme U3II0KEHUS MTPOOIEMHOTO MaTepuaa;
° ['pynoBslie OLIEHKU M B3aMMOOLIEHKU: 4 UMEHHO PELIEH3UPOBAHUE ACTIMPAHTAMU

BBICTYIUIEHUH JPYT Apyra.

AynuTOpHBIE 3aHSTHUS TPOBOAATCS B HUHTEPAKTUBHON (opMe ¢ HCIOIb30BaHHEM
MyJbTUMEAUMHOTO obOecnieueHus (HOyTOyK, mpoektop). IIpe3eHTanny mo3Bosii0T KaueCTBEHHO
WITIOCTPUPOBATh ayIWTOpPHBIE 3aHATHS cXeMaMM, (opMmylamH, uyepTeXaMu, PUCYHKaMU U
CTPYKTYpPUPOBaTh MaTepuall 3aHATHUA. OJIEKTPOHHAs NpEe3eHTalMs IO03BOJIIET OTOOpa3uTh
MIPOLIECCHI B AMHAMHUKE, YTO yJIydlIaeT BOCIPUITHE MaTepuaia.

CamocrosiTenpHas paboTa BKIFOYAaeT B ceOs:


https://elibrary.ru/
http://adsabs.harvard.edu/abstract_service.html
http://webofknowledge.com/
https://www.elsevier.com/
http://www.newlibrary.ru/genre/nauka/fizika/

. dbopMynupoBaHUe NPOOIEMHBIX BOMPOCOB B PE3YyIbTaT€ CaMOCTOSTEIHHOTO
W3Y4YEHUS TEMBI C IPUBIICYEHUEM OCHOBHOM M JTOMIOJHUTEIBHOM JINTEPATYPHI;

. MOMCK HAYYHO-TEXHUYECKOM HMH(OpPMAMK B OTKPBITHIX HMCTOYHUKAX C IIEIBIO
aHaJIM3a U BBISBJICHUS KIIFOUEBBIX OCOOCHHOCTEH;

. KOHCIIEKTUPOBAHMUE;

[Ipu HEeob6xoaUMOCTH, B IIpoLiecce paboThl HAJl 3aJJaHHEM, ACTUPAHT MOKET MOTYYHUTh

WHJVBHIYAJIbHYIO KOHCYJIBTALMIO Y IIPETIO1aBaTEeIIA.

8. MarepuajJibHO-TEXHHYECKOE o0ecnevyeHue TUCIUMILTHHBI (MOTYJIs1)

Jlnst  oOydeHHussT HMEIOTCS CHEelUadbHbIC TMOMEUICHUS JUIsl TPOBEIACHUS 3aHATHI
JEKIIMOHHOTO THUIMA, CEMHHAPCKOr0 THIIA, TPYIIOBBIX W WHIUBHUAYAIbHBIX KOHCYJbTAILIHUM,
TEKYIIEro KOHTPOJISI M IPOMEXYTOUHOM aTTeCTAIlNH, a TAKKE TTOMEIIECHHS I CAMOCTOSITEIIbHOM
paboTHI.

CreuuanbHble  MOMENIEHUS  YKOMIUIEKTOBAaHBI  CIIEHUATM3UPOBAHHOW  Mebernblo,
TEXHHUYECKUMHU CPEJICTBAMH OOYUICHHUS, CITY)KAITUMU IS PEACTaBICHUS WHOOPMAIIUU O OJIBIION

ayJIUTOPUH, KOMIIBIOTEPHBIM 000PYIOBaHUEM.

9. KOHTpOJIb Ka4ecTBa 0CBOCHUS NMPOTrPAMMBbI ACTIMPAHTYPbI
Leab KOHTPOJISI — monydeHHe WHGOPMAIMKM O pe3ysbTaTax OOy4YeHHs U CTENEHU HX
COOTBETCTBUS pe3yjbTaTaM 00Y4YEHHUS.
IInanupyemsbie pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

3HaTh:

1. coBpeMeHHbIE METOJbl pEIICHUs 3a/Jay PACIPOCTPAHEHMsI PAJUOBOIH B OJHOPOAHOMN
cpene;

2. KIIOYEBbIE aKTyaJbHbIE IMPOOJEMBl PACIPOCTPAHEHUS] PATUOBOJIH, OCHOBHBIE 33Ja4M
TEOPUU PACIIPOCTPAHEHUS PAZIMOBOJIH U METOBI UX PEILICHUS;

3. COBpEMEHHOE COCTOSHHE TEOPHH PACIpPOCTPAHEHUS PaAMOBOJIH, OCHOBHBIE TIPOOIEMBI U
3a/la4yll TEOPUHU PACIPOCTPAHEHMs] PAJMOBOJIH B HEOJHOPOJHON Cpele U METOAbl UX
peLIeHusl.

4. NMOCTOMHCTBA U HEIOCTATKU COBPEMEHHBIX METOAOB PEIICHHUs 33/7a4 paclpoCTpaHEHHs
PaZioOBOJIH B CpeJie.

5. COBpEeMEHHbIE TEOPETHUYECKHE MOJIEIN HOHOC(Epbl M PacHpOCTPaHEHUS PaAHOBOJIH,
OCHOBHBIE METOJIbl MPHUOIMKEHHOTO pEIeHHs 3a/lad paclpoCTpaHEHHs PaJuOBOIH B

HEOJ/THOPOIHOM cpeie
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OCHOBHbIE  (DaKTOpbl  BIIMSHUSA  HEOJHOPOJHOM  Cpeapl Ha  XapaKTEPUCTHKH

pacnpocTpaHEHHs pagOBOJIH

7. 00macTy MPUMEHUMOCTH MPUOITMIKEHHBIX METOOB PEIICHUSI OCHOBHBIX 33124

8. coBpeMeHHbIE METOJbl pEIIeHUs TMPSAMBIX U OOpaTHBIX 3a/Jad JAUCTAHIMOHHOTO
30HAMPOBAHUS OKPY>KAIOIIEH cpeibl AIEKTPOMArHUTHBIMU CUTHAJIAMH paJHo1ana3oHa.

Ymers:

1. OpUMEHHWTH COBPEMEHHBIC METOJbI aHaIW3a W PEIICHUs 3a7ad  OINpeACTICHUS
3JIEKTPOMArHUTHOTO TOJIsl paJAMOBOJIH B aTMocdepe;

2. ompenenuTh HamoOosee A(PPeKTUBHBIC MNPUOIMKCHHBIE METOABl PEIICHHS 3a/a4
pacmpocTpaHEHHS BOJH B PA3IUYHBIX CPEIaX;

3. cdopmynupoBaTh 3a/1a4y U METOABI UCCIICOBAaHUI KIIOYEBBIX 33]1a4 PaclpOCTPAHCHUS
pPaZOBOIIH;

4. TpUMEHATH pE3yNbTaThl TEOPETUYECKUX MCCIEAOBAHUN K WHTEPHIpEeTaluy JaHHBIX
HaOII0ICHUH;

5. ompenensTh BAWSHHEC BO3MYIICHHS OKOJIO3EMHOW TUTa3Mbl Ha XapaKTEPUCTHKU
pacrnpocTpaHeHHe PaJuOBOJIH

6. dopmynupoBaTh OCHOBHBIE 33JaYd PACIPOCTPAHEHHS PATUOBOIH B HEOIHOPOIHOMN
cpene

7. TPUMEHSATH MATEeMAaTHYECKHUE METOIBI JUIsl OIWCAHUS TpoIlecca PaclpoCTPAHCHUS
paZMoOBOJIH B HEOJAHOPOJHOW cCpele W pelleHus TMpsAMBIX U OOpaTHBIX 3aaay
30HIUPOBAHUS

8. HaxoIUTh M aHAITM3UPOBATH IKCIICPUMEHTAIBHBIC TAHHBIC.

Baaners:

1. TepMHHONOTHEHN U OCHOBHBIMH MOHSATHUSIMH TE€OPUU PACTIPOCTPAHEHHUSI PAAHOBOJIH;

2. OCHOBHBIMH MaT€MAaTUYECKUMHU METOJAMU OIMMCAHUS TOJIS B CPEe;

3. MaTeMaTHYeCKMMH  METO/JaMH  ONHCAHHs,  MOJCIHPOBAHWUS W  aHAJIW3a
pacnpocTpaHeHusl paIuOBOJIH B HEOJHOPOIHOM cperie

4. TEXHOJIOTUSMHU MOJETUPOBaHMS (PU3NUECKUX MPOLIECCOB B HEOJHOPOIHON cpejie pu
pacmipocTpaHEHUH PaHOBOJIH;

5. MaTeMaTHYeCKMMH METOJaMH  MOJCIHPOBAaHUS  (U3NYECKAX  TPOIECCOB B
HEOJIHOPOIHOM cpeie PU pacpOCTPAHEHNUN PaIMOBOJIH;

6. MeTomaMu KaueCTBEHHOW OIICHKH JIaHHBIX 30HJAUPOBAHUS HEOJTHOPOIHON CPEIbl;

7. uHdopmanuen Mo NAaHHOW AMCUUILUIMHE, HA YPOBHE YMEHHSI BECTH TUCKYCCHIO U
OTCTaMBaTh CBOIO TOUKY 3PEHHUSI.

Texkymmii KOHTPOJIb
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Texymuii KOHTPOJb YCHNEBAEMOCTHU AaclHUpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTo

MaTepHuaa, peryjiipHO OCYIIECTBISIECTCA Ha MIPOTSHKEHUM ceMecTpa. TeKyIuil KOHTPOJIb 3HaHUN

00y4aroluXxcsi OpraHu30BaH KaK yCTHBIN IPYIIIIOBOM OMIpOC.

Texymas camocrosiTenbHas pa0oTa aclnupaHTa HampaBlieHa Ha yriyOJeHue u

3aKpPCIJICHUC 3HaHHﬁ, " pa3BUTHUC IIPAKTHYCCKUX YMeHI/Iﬁ acCllupaHTa.

OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:
Y4yeOHass NUCHMIUIMHA - AaKTUBHOCTh HAa 3aHATHUAX, CBOCBPEMEHHOCTH BBITOJTHEHUS
Pa3JIMYHBIX BUIOB 3aJIaHH, OCEMIAEMOCTD 3aHATHI;

CreneHpb yCBOEHUS TEOPETUUECKUX 3HAHUM.

XapaKTepI/ICTHRa ocC AJIs o0ecrneyeHus TEKYLIECT0 KOHTPOJIA 110 JTUCHUIIJINHE

Paznen/Tema ocC Coaep:xkaHue 3a1aHusi

1-5 CobecenoBanne

OO6cyxneHne Ha 3aHATHM NPOOJEMHBIX BOINPOCOB 10 H3YyYCHHOMY
paszery

HpOMe)KyTO'lHaﬂ aTrecranmus

HpOMC)KYTO‘-IHaFI arreécrauusd acClMpaHTOB 110 AJUCHUIUIMHE OCYHICCTBIIACTCA 11O

OKOHYAaHHUIK AUCHUIIIIMHBI, B BHUJAC 3a4Y€Ta B COOTBCTCTBUU C Fpa(l)I/IKOM yqe6H0ro npounecca.

HpOBepKa HaJIMYUA KOHCIICKTOB II0 JUCHUIINIMHE SBJISICTCA HNOIIYCKOM K 3a4cTy. B cilIyvdac

HaJIM4usl y4eOHOMU 3aJI0JKEHHOCTHU (IPOMYIIEHHBIX 3aHATUI U (UJIM) HEBBIIIOJHEHHBIX 3aJaHM),

aClIupaHT OTpaGaTBIBaeT MMPOMYHICHHBIC 3aHATHA U BBIIIOJIHACT 3aJaHUA.

Bonpocsl u 3axanus 1Jis 3a4éra

VYpaBHenus Makcseinna B 1udepeHinanbHON 1 HHTerpaibHoON hopMme.

BonHOBBIE ypaBHEHHUS 11 TIOJIEH U ITOTEHIIMAJIOB.

TeH30p AUAIEKTPUYECKOI MPOHUIIAEMOCTH HOHOC(HEPHOH MITa3MBbl.

[TonspuzanmonHoe pacuienjeHue U JBOHHOE JydyenpesromiieHHe, OOBIKHOBEHHas H
HEOOBIKHOBEHHAsI BOJIHA.

3aBUCHUMOCTh TEH30pa AUIIEKTPUUECKON MPOHUIIAEMOCTH OT YaCTOTHI, AUCIIEPCHSI.
[Tpenomnenue u oTpakeHHE OT IUIOCKOTO CJIOs, OTpaKeHHas, OOKOBasi, MOBEPXHOCTHAS
BOJIHA.

bopHoBckoe npubnukeHue B BOJTHOBOM 3aaue.

OpnnoMmepHast reomeTpuueckas ontuka (npubnmxenne BKB).

ACHUMIITOTUYECKUN XapaKTep NeOMETPUYECKONW ONTHKH, OTCYTCTBUE ACUMITOTUK IIPU

HaJIMYHH IIOTJIOIMICHUA.

10. Hapymenne acuMnToTHK, siBieHHe Ctokca, muHnu CToKca.
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11.
12.
13.
14.
15.

16

17
18
19

20
21
22
23
24
25

Pemenne TpeXxMEepHOTO BOJIHOBOTO YPABHEHHUS METOAOM I'€OMETPUYECKOM ONTHKH.
MHOrom1y4eBoCTb U KayCTHUKHU.

Pagnocurnan B HEOAHOPOHOM cpene.

Teopus BO3MyLIEHUI B T€OMETPOONTHYECKUX 3a]a4ax.

CpenHue XapakTEpUCTUKHA T€OMETPOONTHYECKOM BOJHBI B CIy4alHO HEOJHOPOIHOU

cpeze.

. CTarucThuecKkue XapakTepPUCTUKH BOJHBI B  peXuMe ciabbix  (iaykryanuu
MHTCHCUBHOCTH.

. Mognens (azoBoro skpaHa.

. dudpakuus.

. VIHTerpanpHOEe NpeACTaBIEHUE [Js IOJISI TOYEHYHOI'O MCTOYHHKA B MJIOCKOCIOUCTOM
cpeze.

. OtpakeHHas BoJIHA, OOKOBAasi, TIOBEPXHOCTHASL U BBITEKAIOILAsi BOJIHBI.

. MeTox HOpMaJIBHBIX BOJIH.

. I111aBHO HEOTHOPOIHBIN BOIHOBOJ, aAMa0aTHUYECKOE IPUOIHKEHUE.

. Merox MacioBa (MeToJl KAHOHUYECKOTO OIepaTopa).

. JlucriepcuOHHBIE NCKAKEHUS CUTHAJIOB.

. Curnaiel ¢ 6oab10i 6a3oi, JIYM curxanisl.

YMmerTh:

1.
2.

© 0o N o 0 &

13.

Hanucats cootHomennsa Kpamepca — Kponwura.

HanucaTts BOJTHOBBIE YpaBHEHUS AJIA TOJIEH U TOTEHIIMAJIOB.

OOmwmit BUJl TUCTIEPCUOHHOTO ypaBHEHHs. YacTOTHas NUCIEPCUs MUAIECKTPUUYECKON U
MAarHuTHOM MPOHULIAEMOCTEN.

BbruncnuTh CekTp rayccoBa CUrHaJIa.

KBaznpaTypHble KOMIIOHEHTHI paAMOCUTHAJIA.

BbruncnuTh aBTOKOPpEISIIMOHHYIO QYHKIMIO uMITysbcHoro JIUM curnana.

OueHuTh TUCIEPCUOHHOE PACIUIBIBAHNE IPSIMOYTOJIBHOTO PAIMOUMITYJIbCA.

Onucatb NpoX0KAEHUE PaAHOCUTHAJIA YEPE3 LIETIb C COCPEAOTOUEHHBIMH ITapaMeTpamMH.

Omnwucatps paboTy CHHXPOHHOT'O IETEKTOpA.

. Hantncate ypaBHeHuE 3iiKoHaNa.
11.
12.

Hamnncars ypaBHEHE HEOAHOPOAHON MIJIOCKOM BOJIHBI.

KayecTBeHHO ommcaTh pacHpoCTpaHEHHWE PATUOCUTHANAa B HEOJHOPOJIHOW cpene 6e3
JUCIIEPCHUH.

KauecTBeHHO ommcaTh pPAcIpOCTpaHEHHWE paAJUOCHUTHAIA B OJHOPOTHOM cCpene ¢

JACTIEPCHE.
13



14. Omncarps oTimyre OOBIKHOBEHHOM BOJIHBI OT HEOOBIKHOBEHHOM.

15. OOBsICHUTH JBOWHOE JIydeTipesioMIIeHHEe B MOHOChEDE.

Baaners:
1. YacroTHOE U BpeMEHHOE MPeACTaBIECHUE CUTHATIA.
2. Meroa Teopur BO3MYIIECHUH IS 3a/1a4X PACCESIHUS HA ILIEPOXOBATOM MOBEPXHOCTH.
3. Merox unTerpana HajoxeHus (J[{roamens) mpu pacnpoCcTpaHEHHUH B CTAIMOHAPHOM
HEOJTHOPOJHOM cperie.
4. Metoza reoMeTpUUECKON ONTUKU B OTHOPOAHOM cpelie, OTpaXKEHUE OT Pe3KOil rpaHuLIbl.
5. AcuMNTOTHYECKHE IO BOJIHOBOMY YHUCIIY METO/IbI aHAJINU3a MOJIS.
6. Metoabl nudpoBoit 06paboTKK CUTHANOB. JJUCKpeTH3aIus UMITYIbCHOTO CHUTHAIA.

Kpurepum ouenku:

- OLCHKAa <«3Ba4YTCHO» BBICTABJIACTCA aCIIUPAHTYy, CCIIN OCHOBHOM mMarcepurajl yCBOCH, aCIIMpaHT

npuoOpen HeoOX0AMMbIE 3HAHUSI U YMEHUS,

- OIICHKa «HE 3a4T€HO» - €CJIU OCHOBHOM Marepuall YCBOCH HCEAOCTATOYHO, AaCIIUPAHT HE

nproOpen HeOOXOAUMBIX 3HAHUM U YMEHUHN
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