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

JucuunimuHa «PacripocTpaHeHne pajMoOBOJIH B HEOJHOPOAHBIX CpEAAx» BXOAMUT B
00pa3oBaTeNbHBIH KOMIIOHEHT OCHOBHOW Mpo(deccHoHaNbHOM 00pa30BaTeIbHON MPOrpaMMBbl 110
Hay4HOU cniennanbHocTH 1.3.4. Pangnodusuka.

JucuunnuHa sBisercs pakyabTaTUBHON ISl 0Oy4YaIOIUXCsl B aCIIUPAHTYpPE MO HAYYHOH
cnenuanbHocty 1.3.4. Pagnodusuka

3HaHUS ¥ yMEHUS, MPUOOpEeTaeMble acIMpaHTaMH IOCIEe W3YYEHUS TUCIMIUIHHBI, OYayT
UCIIONIb30BAaThCS  JJISl  pEIICHHsS HAy4yHBIX 3aJad Ha »JTafne MOoJdydeHHs u  o0paboTKu
SKCIIEPUMEHTAIILHOTO MaTephalla, W HalpaBlieHbl Ha IMOATOTOBKY K cCJaye KaHIUAATCKOIO

9K3aMEHa U K JallbHEHIIIe HaydHOo# padoTe.

2. Ileau v 3a1a4u TUCHHUILIMHBI (MOIYJIs1)

Henpro aucrumumabl - «PacrpocTpaHeHne paauoBOIH B HEOJHOPOAHBIX Cpeaax»
SBIIICTCSL TOJIy9eHHE (YHIAMCHTAIBHBIX 3HAHWA M BO3MOXKHOCTH WX HCIIOJIb30BAHUS B
MpoIecce JATBHEHUINETO 00yUYeHUS, IPU MMPOXOXKICHUH MTPAKTUK, HAMMCAHUS HAYYHBIX padoT, B
CBOEH Hay4HOIl U MeJarornueckoil 1esaTeabHOCTH.

3amayaMyu  TUCHUIUIMHBI  «PacmpocTpaHeHHe paJMoOBOJIH B HEOJHOPOJHBIX CpPEIax)»

SIBJISICTCSL:

e U3y4YeHHE AacMHUpPAaHTAMH COBPEMEHHBIX METOJOB peUIeHHs 3ajady JUCTaHIIMOHHOTO
30HIUPOBAHUS OKPY>KAIOIIEH CPEIbI;

L] pa3BI/ITI/Ie y aCHI/IpaHTOB HAaBBIKOB HOCTpOCHI/IH MATEMATUYCCKUX MOJleHeﬁ paCHpOCTpaHeHI/IH BOJIH B
Pa3JINYHbIX HCOAHOPOAHBIX cpez[ax;

® 3HAKOMCTBO AaCMHPAHTOB C KJIACCHUYECKUMHU TPSMBIMH W  OOpaTHBIMH  3aJladyaMu
pacmipocTpaHEHHs CKAISIPHBIX U BEKTOPHBIX BOJIH B HEOJTHOPOIHOM cpejie;

e cOop, o00paboTka, aHalIW3 W CHUCTEMaTH3alUs HayYHO-TEXHUYECKOM uH(popManuuy,
OTEUYECTBEHHOTO U 3apy0eXHOT0 OMbITa B chepe paauoPu3nuKu;

® 3HAKOMCTBO C HOBBIMHU TCOPHSAMH H MOJCIISIMHU,;

® MaTeMaTHYECKOE MOJICTUPOBAHUE MIPOIIECCOB U OOBEKTOB;

e 00paboTKa MOIY4YEeHHBIX PE3YJIbTATOB Ha COBPEMEHHOM YPOBHE U X aHAJIM3.

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:

INPUMEHATh MaTeMaTUYeCKUEe 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 AMCHMIIMHE, HAa YPOBHE YMEHHS BECTH JAUCKYCCHIO W
OTCTaMBaTh CBOI TOYKY 3peHHUs. MaTeMaTH4eCKUMU METOAAaMH, NPUMEHSIEMbIMH B TEOPUHU

pacrpoCTpaHECHUS PaAUOBOJIH, BKIIFOYAsl CTATUCTUYECKUE METOBI.

4. O0beM IMCHUILIMHBI (MOAYJIS1) M BHABI YUeOHOI padoThI
OO01mast TpyA0eMKOCTh TUCIUTLINHBI COCTABISACT 4 3a4eTHBIX equHUIbl 144 gacos.

Buj yueOHoii padoThl Bcero vacos /
3a4YeTHBIX eINHHIL

AyIuTOpHBIE 3aHATHS (BCETO) 36/1

B Tom uncie:

Jlekuyu 36/1
CemuHapsl

CamocrosiTeibHas padora (Bcero) 108/3

Bu1 npoMexyTouHOM arTecTaiuu (3a4er, 9K3aMeH) 3a4yer
KonrakTHas pa6ora (Bcero) 36/1
OO0mas Tpy10éMKOCTD (4achl/3a4€THBIE €MHUIIbI) 144/4

5. ConepxaHue IMCUUILTHHBI
5.1. Conep:xanue pa3iei0B U TeMbl JUCHUAIIIMHBI

Paznen 1. PacnpocTpaneHue BOJIH B OAHOPOJHOIi cpene.

VpaBuennss MakcBemna. Cnektp curHana. [lapamerpsl cpeabl  paclpOCTpaHEHHUS.
BonnoBoe ypaBHenue. llorenumansl. YpaBHenue ['enpmronbua. @yHkuws ['puna. Ilnockue
BosiHBL. Cdeprudeckas BOJIHA U €€ MHTErpalibHble MpeicTaBleHus. MeToa cTallMoHapHO! (a3bl.
[Tone snementapHoro aumnois. Mcnonb3oBanue ¢ynkuuu ['puna. Pagumocurnan B oJHOPOJHOM
cpene. DHepreTHuecKkue COOTHOUIeHHUs. Moaudukay MocTaHOBKH 3a/lauM paclpoCTpaHEHUS
BOJIH B HEOJTHOPOJIHBIX Cpefax.

Paznen 2. OnHokpaTHOe paccesinve BOJIH B HEOAHOPOIHBIX Cpeaax.

BopHoBckoe npubiamkeHre B BOJIHOBOM 3a1a4ye. OJTHOKpAaTHO paccessHHOE MoJie B JalbHeH

30He. IIpumepsl oOIHOKpaTHOrO paccesHus. PaccesHHe Ha BBITSAHYTOW HEOAHOPOJHOCTH.




Paccessnue Ha meteopHOM ciene. PaccessHue Ha CIUTIOCHYTOM HEOAHOPOAHOCTH. PaccesiHue B
CIIy4ailHO HEOJAHOPOJIHOM Cpene.

Pa3znen 3. I'eomeTpoonTryeckoe NpudIMKeHHe B TEOPHUH PACIPOCTPAHEHUS BOJH B
HEOJHOPOJHBIX CpeAax.

Cnoucteie cpenpl. OpHOMepHass TeoMerpudeckas ontuka (mpudmmwkenne BKB).
HopmanbHoe mnajeHue IMIOCKONW BOJIHBI Ha IUJIOCKOCIOUCTYIO cpeny. HakiioHHoe majeHue
IJIOCKOM BOJIHBI Ha IUIOCKUHM CJIOM. PemieHune TpeXMEepHOro BOJHOBOIO YPAaBHEHUS METOIOM
F€OMETPUUYECKON ONTUKH. PelieHune ypaBHEHHs 3WKOHAJIa METOAOM XapaKTepucTuk. JlyueBble
ypaBHEHUs. AMIUIUTY/AA BOJIHBI. MHOrOJIy4eBOCTh U KayCTUKH. Paarocursan B HEOAHOPOIHOM
cpene. Jlyuu B mIIOCKOCTOUCTHIX cpenax. JImHelHbIi Oe3rpannyHbii cioil. KycouHo-nmuHeiHbIH
npoduns. [Tapabonmdeckuii (0eckoHeuHbI) ciaoi. [Tapabonmudeckuil ciioii KOHEYHON MIMPUHBIL.
BonnoBonHoe pacnpoctpaneHue. Teopuss BO3MYLIEHHMH B TIE€OMETPOONTHYECKUX 3a7aydax.
Pemenne ypaBHeHHUs 3MKOHalIa METOJIOM BO3MYIIEHHI. MeTon BO3MYILIEHHMII B TPAa€KTOPHBIX
3aj1auax. MeToJ ycpeHeHUs B BOJTHOBOIHBIX JIYUEBBIX 33/1a4ax.

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

Pemennie mnapaOonnyeckoro ypaBHEHHS METOJOM IUIaBHBIX BO3MYIICHHMHA. AHaIu3
peuieHusT U €ro CBSI3U C pe3yJbTaTaMd TeOMETPOONTHYECKOTO MPUONIKEHUS U TEOPUH
OJIHOKpaTHOTO paccesHusi. CTaTUCTUYECKHE XapaKTePUCTUKH BOJHBI B PEXUME CIAOBIX
GbIyKTyaluy HHTEHCUBHOCTH.

WHTerpanbHOe NpeacTaBiICHUE I MOJIsI TOUEYHOTO UCTOYHHUKA B IJIOCKOCIIOUCTOM cpeje.
WNHuTterpanbHOe TpencTaBlieHUE JUIsl MOJS TOYEYHOTO HMCTOYHHKA B TUIOCKOCIOMCTOM Cpejie ¢
KYCOYHO-OJTHOPOJIHBIM ~ TIpopriieM. AHalW3 pelieHus, OTPaKeHHas BOJIHA, OOKOBasi,
MOBEPXHOCTHAS U BBHITEKAIOIIAS] BOJIHBI.

WHTerpanbHOe npeacTaBiaeHue s Mo TOYEUHOTO HCTOYHUKA B IJIOCKOCIIOUCTOM cpefie
C TUTAaBHO-HEOJHOPOAHBIM npoduinem. Jluneinsiii cioit. [lepexonusie ciou. IlapaGonuueckuit
cinoit. Ucnonb3zoBanne BKDB pemrennii oqHOMEpHOW 3a1adyd M ACHMITOTHYECKUX METOJIOB
WHTETPUPOBAHUS; 110JI€ HA KAyCTHKE.

Metoa HOpMabHBIX BOJIH.

Pa3znen 5. lludposbie MeToabl. CHrHAJIBI IMPOKOIOJIOCHBIE, HCKAKEHUSI CUTHAJIOB B
eCTeCTBEHHbIX Cpeax.

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

(GOpMBI CHUTHAJIOB TMPU PACHPOCTPAaHEHWH, OTpaXeHWHW U paccesHun. LudpoBpie MeTombI



06pa6OTKI/I CUTHaJIOB, UCIIOJIB30BAHHUEC ITUPOKOIIOJIOCHBIX U CBEPXIIUPOKOIIOJIOCHBIX CUTHAJIOB B

30H/IMPOBAHUMU.
5.2. Pa3ienbl TUCHUILINHBI (MOTYJIs1) U BUbI 3aHATHI
AyAUTOpHBbIE 3aHATHUS
Bcero dopma
Ne Pasnen IIpakTHyeckue CPC P
4acoB Jleknun KOHTPOJIA
3aHATHUSA
1 Pacnpoctpanenue BoyiH B 29 7 22 3ader
OJIHOPOJHOM Cpefe
2 OnHoKpaTHOE paccessHue BOJIH 28 6 22 3ader
B HEOJTHOPOJHBIX Cpe/iax
['eomerpoonTrueckoe
3 MpUOIHKEHUE B TECOPUU 29 7 22 3ader
pacnpocTpaHeHus BOJH B
HEOJAHOPOJHBIX Cpeax
[TpubnmxeHHbIE METOBI U
4 |MeTOmEI BO3MYIIIEHUN B TEOPUH| 29 8 21 3auer
pacnpocTpaHeHus paguoBOJIH
paJrOBOJIH
Hudpossie meToap1. CUTHAIIBI
5 |[UHPOKOTIONOCHDIE, HCKAKEHUS 29 8 21 3auer
CUTHAJIOB B €CTECTBEHHBIX
cpenax
Htoro (4ackl) 144 36 108
Hroro (3.e.) 4 1 3
5.3. Pa3enibl M TeMbI JUCHUIJIMHBI (MOIYJIs1) M MEKIUCIHIJIMHAPHBIE CBA3H
Ne Ne pa3zesioB u/mjim TeM JaHHOM
Ne HanmenoBanue odecnieyuBaeMbIx AUCHMILIMHBI, HEOOXOTUMBIX IS
n/n (mocJsieayOmMX) JMCUMILIMH U NPAKTHK H3y4eHusi odecrnednBaeMbIX
(mocJieylouux) JUCUMIIIIMH
1 Pamnodusuka T.1-5
2 HccnenoBaTenbekas MpakTHKA T.1-5

5.4. IlepeyeHb JeKIIUOHHBIX 3AHATHIA

HaunmeHnoBanue
Ne | Ne pazgesa ¥ TeMbI AMCHHMIIIMHBI Tpynoemkocts | OneHo4nblie
n/n (MoayJis) HCIOIB3YEMbIX (yachi) cpeacTsa
¥ TEXHOJIOT Uil P
PacnpocTpanenue BOJIH B YCTHBIN
1 - JICKIIUSA 7
* | OIHOPOIHOM cpene OIpoc
OpnHOKpaTHOE paccessHUE BOJIH B YCTHBIN
2 JEKIHS 6
* | HEOTHOPOAHBIX Cpelax OIpoc
3. | F'eoMeTpoonTHYECKOE JIeRIHs 7 YCTHBIN




CHUTHAJIOB B €CTCCTBCHHBIX CpEaax

MPUOJIMKEHUE B TCOPUH onpoc

pacnpocTpaHeHus BOJIH B

HEOJIHOPOJHBIX Cpe/lax

[Ipubin>xeHHbIE METOIBI U METOIbI

BO3MYIIICHUI B TEOPUHU CTHBIN
Y P JIEKLIUSA 8 Y

pacpocTpaHeHus pagruoBOJIH onpoc

pazvoBOJIH

[Hudposbie meTobl. CUTHATBI —

IIMPOKOIIOJIOCHBIE, UCKAKEHUS JIEKIIMS 8 y

onpoc

5.5. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT

JlaHHBIN BUJ 3aHATUN HE IPELYCMOTPEH

5.6. IlepeueHb U coaepKaHHe CAMOCTOSITEILHOH PadoThI

Bun

. Pexomenayemast Bcero
Pasznen Tema CaMOCTOATEJILHOH
Jureparypa 4yacoB
padoThI
AHunzorponus Nzyuenue a) OCHOBHas
noHochepsl, TEH30p JTUTEPaTypPHl, aurtepatypa (1.,2);

1 JUBJIEKTPUYECKON 0) IoTMOTHUTENbHAS 22
MIPOHUIIAEMOCTH. KOHCIICKTHPOBAHHC autepatypa (8-13.)

Teopus BO3MyILIEHHH, N3yuenune a) OCHOBHasI
OOpHOBCKOE U JUTEpaTyphl, aurepatypa (1.,2.,3);

2 PBITOBCKOE 0) ToTmOTHUTENbHAS 22
npuOINKEHHE. KOHCIICKTHPOBAHHE auteparypa (1-14.)
MHoromay4eBocTs N3yuenune a) OCHOBHas
KayCTHKH, JUTEPaTypHl, auteparypa (1.,2.,3);

3 KJIacCU(PUKALIHS 0) ToTOTHUTENbHAS 22
KayCTHK. KOHCIICKTHPOBAHHE auteparypa (1-14.)
Pacnipoctpanenune N3yuenne a) OCHOBHas
CHTHAJIOB, JUTEPATypPHI, mureparypa (1.,2.,3);

4 JUCIIEPCUOHHBIE 0) 1OMONHUTENbHAS 21
HCKa)KCHMUSL. KOHCIICKTHPOBAHHE nutepatypa (1-14.)

[udposas obpaboTKa N3yuenne a) OCHOBHas
CUTHAJIOB, ITU(pOBHIE JIUTEPATYPHI, nureparypa (1.,2.,3);
5 METOIFEI B 0) IOTOJHUTEIbHAS 11
KOHCIIEKTUPOBAHUE

30HJMPOBAHUU.

nutepatypa (1-14.)




KOHCIICKTUPOBAHUE

[[InpokonosoCHbIE U N3yuenue a) OCHOBHas

CBEPXIIUPOKOIIOJIIOCHBIE | JTUTEPATYPBI, aureparypa (1.,2.,3);
CHUTHAJIEL. 0) momoTHUTEIbHAS 10
nauteparypa (1-14.)

6. YueOHO-MeTOAUYeCKOe U MHPOPMAIHOHHOE oDecTiedeHHne TN CIUTIIHHbI

6.1. OcHoBHas JIUTEepaTypa

Ne ABTOp, Ha3BaHHe, MECTO U3/IaHUA, U31aTeIbCTBO,
roj U3JaHus Y4eOHOH U y4eOHO-MeTOANYeCKOi KoJsmn4yecTBO 3K3eMILISIPOB
JINTEPATyphbl

1 | Kapnos H.B., Kupuuenko H.A. Konebanusi, BOJIHBI, Db (http://irbis.iszf.irk.ru):
CTPYKTYyphL. — M.: @usmariur, 2001. HEOrpaHUUYEHHBIN JOCTYII

2 | Bunorpamosa M.B., Pynenko O.B., Cyxopykos A.IT. 35 (http://irbis.iszf.irk.ru):
Teopus BoaH. M.: Hayka, 1990. HEOTPAaHWYEHHBIN TOCTYII

3 | SxosneB O.U., SIxyoos B.II., Ypsnos B.I1., [1aBenseB P )
AT. PacnpocrpaHZHHe paIII/IOB(l;)JIH. M.: JIEHAH/I, b (http.//lrbls.lsEf.Irk.ru).
2009.-496 c. HEOTpaHWYEHHBIN JTOCTYTI

6.2. lonosiHUTEIbHAS JIUTEPATypa
Ne ABTOp, Ha3BaHHUE, MeCTO U3JaHMS, U31ATEJIbCTBO,
roJ u31aHus y4eOHO! U y4eOHO-MeTOAN1eCKOM KosnvecTBO 3K3eMILISIPOB
JINTEPaTyphbl

1 AxmanoB C.A., JIpsikoB FO.E., Yupkun A.C. Beenenue B (http://irbis.iszf.irk.ru):
B CTATUCTUYECKYIO PaJuOPU3UKY U ONTUKY. M.: HEOTPAHMYCHHBLIA L0CTYTI
Hayxka, 1981.

2 | Bykunrem M. IIlymbI B 3JI€KTPOHHBIX MPUOOpaX U 3b (http://irbis.iszf.irk.ru):
cutemax. M.: Mup, 1986. HEOTPaHUYEHHBIN TOCTYII

3 3acnchUKI/1171 I''M., Cargees P.3. Beenenue B B (http://irbis.iszf.irk.ru):
HeNMMHeNHYyo Gu3nky: OT MasTHHKA 10 "
TypOyneHTHocTH U Xaoca. M.: Hayka, 1988. HEOTPAHIHCHIBII AocTyT

4 | Kpasuos FO.A., Opnos FO.U. 'eomerpudeckas ontuka | O (http://irbis.iszf.irk.ru):
HEOJHOPOAHBIX cpell. - M.: Hayka, 1980. HEOTPaHUYEHHBIN TOCTYI

5 | Jlanmay JI. B., JTudmmi E. M. Cratuctnueckas 3b (http://irbis.iszf.irk.ru):
¢uzuka. T. V, Y. 1. M.: Hayka, 1999. HEOTPaHUYEHHBIN TOCTYII

6 | JleBun b. P. TeopeTnueckne OCHOBBI CTAaTUCTHUECKOMN 3b (http://irbis.iszf.irk.ru):
paauotexHuku. M.: Panno u cBs3p, 1989. HEOTPaHWYEHHBIN TOCTYI

7 Mouwucees H.H. Acumnrornyeckne METOIbI Ob (http://irbis.iszf.irk.ru):
HelnMHeWHoN Mexanuku. M.: Hayka, 1981. HEOTPaHUYEHHBIN JOCTYI

8 | Huxonsckuii B.B., Hukonsckas T. 1. 95 (http://irbis.iszf.irk.ru):
DNEeKTPOJMHAMUKA M PACTIPOCTpaHEHUE PaTHUOBOIH. HEOTPaHUYEHHBIN JOCTYII
M.: Hayxka, 1989.

9 | PeitoB CM., Kpasios 0.A., Tarapckuit B.1. 95 (http://irbis.iszf.irk.ru):
BBenenue B craructuyeckyio paauodusuxy. Y. 2. HEOTPaHWYEHHBIN T0CTYI
Cayuaitnsle noas. - M.: Hayka, 1978.

10 | PeiroB C.M. BBeieHHE B CTAaTUCTHYECKYIO 9b (http://irbis.iszf.irk.ru):

panuodusuky. Y. 1: Ciyuaitnsle npoueccsl. M.:

HCOFpaHI/I‘-IeHHHﬁ AOCTYII
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Hayka, 1976

11 | TuxonoB B.N., Xapucos B.H. Craructudeckuit 95 (http://irbis.iszf.irk.ru):
aHaJIu3 U CUHTE3 PaIUOTEXHUUYECKUX YCTPOHUCTB U HEOTpaHUYEHHBINH JOCTYM
cucrteM. M.: Pagno u cBsa3b, 1991.

12 | Ueiiraun H. M. AHTeHHas TeXHHUKA U 9b (http://irbis.iszf.irk.ru):
paaunoactpoHoMus. M.: Panuo u cBsse, 1976. HEOT'PaHUYEHHBIN TOCTYI

13 | ®enncen JI., Mapkysur H. Uznyuenue u paccesiaue b (http://irbis.iszf.irk.ru):
BOJIH. 1 u 2 ToM. - M.: Mup, 1978. HEOrpaHUYEHHBINA TOCTYI

14 | ®eiinbepr E. JI. PactipocTpaneHnue paguoBOIH BIOJb b (http://irbis.iszf.irk.ru):
3eMHOM noBepxHoctu. M.: Hayka, 1999. HEOrPaHUYEHHBINA TOCTYI

6.3. IIpogeccuoHabHBIE 0a3bI JAHHBIX, HCIIOJIb3yeMble IIPH OCYLEeCTBICHUHN

06p330BaTeJ1bHOFO nmpoumecca mo JTMCUMUIIJIHHE:

e ApxuB HabOmomeHuir paamoactpodusmueckoir oobcepBatopun HNC3d CO PAH
(http://badary.iszf.irk.ru/)

e NASA ADS (http://adsabs.harvard.edu/ads abstracts.html).
° I[aHHBIe oTaciia (1)I/I3I/IKI/I OKOJIO3€EMHOTI'O KOCMHYCCKOTI'O HpOCTpaHCTBa

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

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

e Hayunble panHble (Mmarepuainsl) uznatenbctBa Cambridge University  Press

(http://www.cambridge.orq)

6.4. UudopmanmoHHbie, HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI, HCI0JIb3YyeMble MPH
OCYyIIeCTBJIeHUH 00pa30BaTEJbLHOIO Npolecca Mo AUCHUIINHE:
e UudopmanmonHo-cripaBouHass uHpopmauuss B Oubmmoreke HNC3® CO PAH
(http://irbis.iszf.irk.ru)

e ['ocynmapcrBeHHas MyOJIMYHas Hay4YHO-TEXHUYECKAs OoubmoTeKa Poccun

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

e Kypnansl AMeprkanckoro ¢usmueckoro oduiectsa (http://publish.aps.org/)

e Hayunas snexktponnas Oubnmoreka + Poccuiickuit Uunexc Hayunoro I{utupoBanus

(https://elibrary.ru)

e MexXIyHapoIHBbIM KaTajlor W IIOMCKOBas CHUCTeEMa MO MyOJMKalusM B 00JacTU

actpodusuxu (http://adsabs.harvard.edu/abstract service.html)

e MexaynapoaHas cuctemMa UHAEKcUpoBaHus myonukauuii  Web  of  Science

(http://webofknowledge.com)

e Hayunsle pecypcsl 3apyOekHoro m3nartenbcrBa Elsevier B.V. — Freedom Collection

(https://www.elsevier.com)

o Hogas anexrponnas 6udnmoreka ( http://www.newlibrary.ru/genre/nauka/fizika/)



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

6.5. IIlporpammHoe obecneuyeHue

JIuIeH3MOHHOE W CBOOOJHO paCIpPOCTPaHSEMOE TPOTPaMMHOE OOECIeYeHHUEe, B TOM YHCIIEC
OTEYECTBEHHOT0 TIPOU3BOJCTBA HCIOJIB3yeMOE TP  OCYIIECTBICHUU 0Opa30BaTEIHLHOTO
nporiecca 1o TUCIHUILIHHE:

e Onmnepanuonnas cuctema Ubuntu 18.04 (cBo6oano pacnpoctpansemoe [10)
e Oducnsiii maker Libre Office (cBoOomHO pacnpocTtpansemoe [10)

e 7-Zip (cBoboaHO pacnpoctpansemoe [10)

e Adobe Acrobat Reader DC (cBoG6oanO pacnpoctpansiemoe [10)

e Mozilla Firefox 1 (cBo6oano pacnpoctpansemoe [10)

VLC Mediaplayer (cBo6oano pacmnpoctpansiemoe I10)

K-Lite Codec Pack (cBo6oaHo pacmpoctpansiemoe [10)

Onepanuonnas cucrema Microsoft Windows 10 Pro

VideoMost Proton

7. OOpa3oBaTte/ibHbIE TEXHOJIOTHH
B y4eOHOM mpoliecce HUCHONB3YIOTCS KaK aKTUBHBIC, TaK HHTEPAKTUBHBIC (OPMBI
NPOBE/ICHUS 3aHITUH.

WuTepakTuBHBIEC (OPMBI BKITIOYAIOT B CE0SI:

° Jlexuum;
) TBopueckue 3ananus B popMe U3II0KEHHUS TPOOIEMHOr0 MaTepHaa;
) ['pynnoBeie OLIEHKM M B3aMMOOIIEHKU: @ UMEHHO PELIEH3UPOBAaHUE aCIMpaHTaMU

BBICTYIUJICHUH JAPYT IpyTa.

AyIUTOpHBIE 3aHSATHS TPOBOIITCS B HHTEPAKTUBHOH (opMe ¢ HCIOIb30BaHHEM
MyJbTUMEAUMHOTrO oOecnieueHus (HOyTOyK, mpoektop). IIpe3eHTanny no3Bosii0T KaueCTBEHHO
WITIOCTPUPOBATh ay[AWTOpPHBIE 3aHATHS cXeMaMM, (opMylamH, 4YepTeKaMH, PUCYHKAMU U
CTPYKTYpPUPOBaTh MaTepuasl 3aHATHs. OJEKTPOHHas Mpe3eHTalMs MO3BOJseT OTOOpa3sUTh
MPOLIECCH] B AMHAMUKE, YTO yJIydlIaeT BOCHPUITHE MaTepuaa.

CamocrosiTenpHas paboTa BKIIIOYAET B ceOsl:

J dbopMynupoBaHHe NPOOJEMHBIX BOMNPOCOB B PE3yJIbTaTe CaMOCTOSATEIbHOIO
M3YYEHHUS TEMBI C IPUBJIEYEHHNEM OCHOBHOM U JIOMIOJHUTENBHOMN JTUTEPATYpHI;

. MOMCK HAyYHO-TEXHUYECKOM HMH(OpMalMM B OTKPBITBIX HWCTOYHUKAX C ILIEIBIO
aHaJIM3a U BBISBJICHUSI KIIFOUEBBIX OCOOCHHOCTEN;

o KOHCIIEKTUPOBAHUE;

ITpu HeoOxonuMocTH, B TIpoliecce paboThl HaJl 33JaHUEM, aCTTUPAHT MOKET MOJIYYUTh

WHAWBUAYAJIbHYIO KOHCYJIBTAIHUIO Y IIPCIIOAABATCIIA.
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8. MarepuajibHO-TEXHHYECKOE 00ecnevyeHue TUCHMILTHHBI (MOTYJIs1)

Jis  oOyueHuss WMEIOTCS CIEIUANbHBIE TOMEIICHUs IS TPOBEACHUS 3aHATUN
JEKIMOHHOTO THUIA, CEMHHAPCKOT0 THIA, TPYIIOBBIX W WHIUBUIYAIBHBIX KOHCYJIbTAILlUU,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHON aTTECTAllMH, & TAKKE ITOMEIICHUS JJIsl CAMOCTOATEIbHON
paboTHI.

CrenuanbHbple  MOMEMIEHUS  YKOMIUICKTOBAHBI  CIICIUATM3UPOBAHHOW  MeOenblo,
TEXHHUYECKUMHU CPEICTBAMU OOYUCHUS, CIYKAITUMH JJIs IPEACTaBICHUS HH(OpMALUU OONBIION

ayJIUTOPUH, KOMITIBIOTEPHBIM 000PYOBAHHUEM.

9. KoHTpoJIb KayecTBa OCBOEHUS MPOTPAMMBbI ACIHPAHTYPbI
Heabp koHTPOJIA — moNydeHHe WHGOPMALMU O pe3yabTarax OOyYeHHUs U CTENEHU X
COOTBETCTBUS pe3yjbTaTaM 00Y4YEeHHUS.
IInanupyemMble pe3yJbTaThbl OCBOCHHS IMCIHUIIHHDI

3HaTh!

1. coBpeMeHHBICE METOIBI PEIICHUS 3a7a4 PACTPOCTPAHCHHS PATUOBOJIH B OJIHOPOHOM
cpene;

2. KIJIOYEBBIE aKTyalbHbIE MPOOJIEMBI PACIPOCTPAHEHHS] PAJMOBOIJIH, OCHOBHBIC 3aJauu
TEOPHUH PACIIPOCTPAHECHUSI PATUOBOJIH U METObI UX PEIICHNUS,

3. COBpPEMEHHOE COCTOSHUE TEOPHUH PACIPOCTPAHCHHS PAJMOBOJIH, OCHOBHBIC TIPOOJIEMBI U
3aJaud TEOPHH PACIPOCTPAHEHHs] PAJMOBOJIH B HEOJHOPOIHOI Cpelle U METOABl UX
penieHusl.

4. JOCTOWMHCTBA M HEIOCTAaTKH COBPEMEHHBIX METOOB PEUIEHHUs 3a/Jad PacipoCTpaHEHUs
PaIuOBOJIH B CpeEJIC.

5. COBpEeMEHHBIE TEOPETHYECKHE MOJAENU HOHOC(hEpHl U PACIPOCTPAHEHUS PAAHOBOJIH,
OCHOBHBIE METOJbl MPHUOIMKEHHOTO pEeUIeHHUsS 3a7ad paclpoCTpaHEHHs PaTUOBOIH B
HEOJHOPOIHOU cpelie

6. ocHOBHBIE (aKTOpPHI  BIMSHHS  HEOJHOPOJHOH  Cpelbl Ha  XapaKTePUCTHUKH
pacnpocTpaHeHus pagruoBOJIH

7. 00macTy MPUMEHUMOCTH MPUOTMKEHHBIX METOJIOB PEIIEHUsI OCHOBHBIX 33124

8. COBpeMCHHBIE METOJBI pEIICHUS TMPSAMBIX W OOpaTHBIX 3adad JAWCTAHIIMOHHOTO
30HIUPOBAHUS OKPYKAIOIIEH CPebl AJIEKTPOMArHUTHBIMUA CUTHAIAMH Paiioarana3oHa.

Ymers:

1. mpuUMEHHTH COBpPEMEHHBIE METOJbl aHalW3a W peIIeHUus 3a7ad  OIpeaeTeHUs

3JIEKTPOMArHUTHOTO TOJISI paJAMOBOJIH B aTMocdepe;
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2. ompenenuTh HamoOosee d(PPeKTUBHBICE MNPUONIKEHHBIC METOABI pEIIeHUs 3aaad
pacnpoCTpaHCHUs BOJIH B pa3JIMYHBIX CPCAAX,
3. cdopmynupoBaTh 3a/1a4y U METOABI UCCIICIOBAaHUI KIIOYEBBIX 33]1a4 PacIpOCTPAHCHUS
pPaZoOBOIIH;
4. TpUMEHATH pe3yJNbTaThl TEOPETUYECKUX MCCICAOBAHUN K HWHTEPIPETallud JIaHHBIX
HaOII0ICHUH;
5. OnpeaAcC/IsiTb  BJIIMAHUC BO3SMYUICHUA OKOJIO3EMHOI IDIa3Mbl Ha XapaKTCPUCTUKHU
pacnpocTpaHeHHe paJuoBOJIH
6. dopmynupoBaTh OCHOBHBIE 33JaYd PACIPOCTPAHEHHS PATUOBOJIH B HEOIHOPOIHOMN
cpene
7. TpUMEHATh MaTeMAaTUYECKUE METOAbl JUId ONUCaHHUsS Ipolecca paclpOoCTPaHEHUS
paZvoOBOJIH B HEOJAHOPOAHOW cCpele W pelleHUs TMpsAMBIX U OOpaTHBIX 3ajaay
30HAUPOBAHUS
8. HaxXOJUTb U aHAJIU3UPOBATH SKCIICPUMCHTAJILHBIC TAHHBIC.
Baaners:
1. TepMHHONOTHEN U OCHOBHBIMH MOHATHUSIMH TE€OPUU PACTIPOCTPAHEHHUSI PAJAHOBOJIH;
2. OCHOBHBIMU MaTe€MAaTUYECKUMHU METOJAMU OIMMCAHUS TOJIS B CPE/IC;
3. MaTeMaTHn4CCKNUMU METOJaMHn OIIMCaHus, MOACIINPOBAHUA u aHaJinu3a
pactpocTpaHeHUs PaTUOBOIH B HEOJHOPOIHOM cpejie
4. TEeXHOJIOTUSMHU MOJEIHUPOBAaHUSA (PU3NYECKUX MPOIIECCOB B HEOJHOPOIHOM cpee mpu
pacmipocTpaHEHUH PaJHOBOJIH;
5. mareMaTuyecKUMH METOJaMn MOACIIUPOBAHUA (1)I/ISI/I‘I€CKI/IX IMponeccoB B
HEOJTHOPOJTHOM Cpejie MPU pacpOCTPAHCHNUN PaTMOBOITH;
6. MeromaMu KaueCTBEHHOMW OIIEHKH JIaHHBIX 30HAUPOBAHUS HEOJTHOPOIHON CPEIbl;
7. uHdopmanuen Mo NaHHOW AMCUMUILUIMHE, HA yPOBHE YMEHHSI BECTH TUCKYCCHIO U
OTCTanBaTb CBOIO TOUKY 3PCHUA.

Texkymmi KOHTPOJIb

Texkymuii KOHTpOJNb YCHEBAaEMOCTHM aclUpaHTa, T.e. IMPOBEpPKa YCBOEHHUsS Yy4yeOHOro
MaTrepuaa, peryjiipHO OCYIIECTBISETCA Ha MPOTKEHUH ceMecTpa. TeKyIuil KOHTPOJIb 3HAaHUN
00y4aroluxcsi OpraHu30BaH Kak yCTHBIN IPYIIOBOM OMpocC.

Texymas camocTosTenbpHass paOoTa acnuMpaHTa HalpaBlIeHa Ha yIIyOlleHHe U
3aKpeIUICHUE 3HaHUW, U PA3BUTHE NIPAKTUYECKUX YMEHUN aClIUpaHTa.

OOBeKTamMM OLIEHUBAHUSI BBICTYIIAIOT:

e VYuyeOHas AWUCHUIUIMHA - AKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTb BBIIOJHEHHS

Pa3JIMYHbIX BUAOB 38.)18.HI/II71, IOCCIMacMOCThb 3aHHTHﬁ;
12



CreneHpb yCBOEHUS TEOPETUUECKUX 3HAHUM.

Xapakrepuctuka OC nist o0ecrniedeHUus1 TEKYEero KOHTPOJIsi 0 AU CIUIJINHE

Pa3zgen/Tema oC Conep:kanue 3a1aHusl

1-5 CobecenoBanue

OO6cyxaeHne Ha 3aHATHM OPOOJEMHBIX BOMPOCOB IO
U3y4CHHOMY pa3Jerny

HpOMe)KyTO'lHaﬂ aTrecranmusa

HpOMC)Ky'TOLIHaH arrécranusd acCIHupPaHTOB 110 JUCHUILUIMHE OCYIICCTBIISACTCA I10

OKOHYaHHIO JUCHUIIIMHBI, B BHUJC 3a4€Ta B COOTBCTCTBUU C l"pa(bI/IKOM yqe6Hor0 mpounecca.

[IpoBepka HaMWyusi KOHCHEKTOB MO AUCIUIUIMHE SIBJIIETCS JOMYCKOM K 3adery. B ciyuae

HAJIN4Ms Y4eOHOH 3a/10JDKEHHOCTH (IPOITYIEHHBIX 3aHATUH U (MJIM) HEBBIIOJHEHHBIX 33aHUH),

aCIIMpaHT OTpa6aTLIBa€T MMPOMYHICHHBIC 3aHATUA U BBIIIOJIHACT 3aJaHU.

10.
11.
12.
13.
14.
15.

16.

BOl'[pOCI)I H 3aJaHUA IO JUCHUIIJIUHE

VYpaBuenus Makcsemia B tuddepeHIaabHON 1 HHTETPpaIbHON Gopme.

BonHoBBIE ypaBHEHMSI ISl TOJIEW U TOTEHLIUAJIOB.

TeH30p IUAIEKTPUYECKO MPOHUIIAEMOCTH HOHOC(HEPHOH MI1a3MBbl.

[Tonsspu3alilnoHHOE pacUICIUVIEHUE U JABOWHOE JIydellpesloMJIEHHE, OObIKHOBEHHas |
HEOOBIKHOBEHHAsI BOJIHA.

3aBUCHUMOCTb TEH30pa AUINEKTPUUECKOM IPOHULIAEMOCTH OT YaCTOTBI, AUCIIEPCHSI.
[Tpenomnenue u oTpakeHHE OT IUIOCKOTO CJIOs, OTpaKeHHas, OOKOBasi, MOBEPXHOCTHAS
BOJIHA.

bopHoBckoe npubnukeHne B BOJTHOBOM 3aaue.

OpnHomepHast reomeTpuueckas ontuka (nmpudmmxenne BKB).

ACHUMIITOTHYECKNN XapaKTep NeOMETPUYECKONW ONTHKH, OTCYTCTBUE ACUMITOTUK IIPH
HaJIMYUU MOTJIOIIEHUS.

Hapymenue acumnToTtuk, sisnenue Ctokca, 1uHuu CTokca.

Pemenne TpexMepHOro BOJIHOBOTO YPaBHEHHUS METOAOM I'€OMETPUUYECKOI ONTHKH.
MHOro1y4eBOCTh Y KayCTHKH.

Paanocurnan B HEOAHOPOIHOM CpenE.

Teopurs BO3MyIIEHHH B T€OMETPOONTHYECKUX 3a1a4ax.

CpenHue XapaKTEPUCTUKU T€OMETPOONTHYECKON BOJHBI B CIy4allHO HEOJIHOPOIHOMN
cpeze.

CratucTuyeckue  XapaKTepUCTUKM BOJHBI B peXUME  ClHa0bIX  QUIYKTyaluu

HNHTCHCHUBHOCTH.
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17
18
19

20
21
22
23
24
25

. Monens (a3oBoro sxpaHa.

. dudpakuus.

. VIHTerpanpHO€ NpeACTaBIEHUE MJs IOJISI TOYEHYHOIO MCTOYHHKA B IJIOCKOCIOUCTOM
cpeze.

. OtpakeHHas BOJIHA, OOKOBAsi, IOBEPXHOCTHAS U BBITEKAIOILAsl BOJIHBI.

. MeTox HOpMaJIbHBIX BOJIH.

. [ImaBHO HEOAHOPOAHBINM BOJHOBO/, aIMa0ATHUYECKOE MPHOIIKEHHE.

. Merox MacioBa (MeToJl KAHOHHYECKOT'O OIIepaTopa).

. JlucriepCHOHHBIE NCKAKEHUS CUTHAJIOB.

. Curnainsl ¢ 00JbI110i1 6a30i1, JIYM curnanisl.

YMerTh:

1.
2.

© o N o 0 &

11.
12.

13.

14
15

Hanucats cootHomennsa Kpamepca — Kponura.
HanucaTts BOJTHOBBIE YpaBHEHUS AJIA IIOJIEH U TOTEHIIMAJIOB.
OOwmuit BUJI JUCHEPCUOHHOIO ypaBHEHHUs. YacToTHasi AMCIIEPCHUs] AUDIEKTPUUECKON U
MAarHuTHOM IPOHULIAEMOCTEN.
BbruncinuTh CekTp rayccoBa CUrHaa.
KBaznpaTypHble KOMIIOHEHTHI paAMOCUTHAJIA.
BbruncnuTh aBTOKOPPEISIIMOHHYIO PYyHKIMIO uMiTysbcHoro JIUM curnana.
OueHuTh TUCIEPCHOHHOE PACIUIBIBAHNE IPSIMOYTOJIBHOTO PAIMOUMITYJIbCA.
Onucarb NpoOX0KIECHUE PaAUMOCUTHAJIA YEPE3 LIETIb C COCPEAOTOUYEHHBIMU ITapaMeTpaMH.
Omnwucatps paboTy CHHXPOHHOT'O IETEKTOpA.
. Hartncate ypaBHeHuE 3iiKoHaNa.
Hamnncars ypaBHEeHrE HEOAHOPOAHOM IIJIOCKOM BOJIHBI.
KayecTBeHHO ommcaTh pacHpoCTpaHEHHE PAJUOCUTHANa B HEOJHOPOJIHOW cpene 6e3
JUCIIEPCHUH.
KauecTBeHHO ommcaTh pPAcIpOCTPaHEHHWE paJUOCHUTHAIA B OJHOPOIHOM cCpene ¢
JACTIEPCHE.

. OnmcaTp oTIM4Yre 0OBIKHOBEHHOM BOJIHBI OT HEOOBIKHOBEHHOIA.

. OOBsICHUTB /IBOIHOE JTyyenpenomiieHle B HoHOochepe.

Baanersn:

1.
2.

YacTtoTHOE ¥ BpeMEHHOE MpeICTaBIeHIE CUTHAIA.

Meroa Teopuu BO3MYIIEHUH 715 3a/1a4U PacCestHUS Ha IIEpPOXOBATON MOBEPXHOCTH.
Meton uwHTerpasnia HajoxeHus (/{roamens) mpu pacnpocTpaHEHHH B CTAallMOHAPHOMN
HEOJTHOPOJHOM cperie.

Meroa reomMeTpruecKo ONTUKHU B OJTHOPOJHOM Cpeie, OTPaKEHUE OT PE3KOM rpaHULbI.
14



5. AcuMITOTHYECKHE 10 BOJIHOBOMY YK CJIY MCTOABI aHaJIM3a I10JIA.

6. Metoabl nudpoBoit 06paboTKK CUTHANOB. JJUCKpeTH3aIusa UMITYIbCHOTO CHUTHAIA.

Kpurepun onenkmn:
- OLIEHKA «3ayTEHO» BBICTABJIAETCS ACIHPAHTY, €CIIM OCHOBHOW MaTepuall yCBOEH, aCIUpPaHT
npuoOpes HeoOX0AUMbIe 3HAHUSI U YMEHUS,

- OLOCHKa <«HE€ 3a4TCHO» - €CJIU OCHOBHOM Mar€puall YCBOCH HEAOCTAaTOYHO, aCIIUpaHT HE

npuoOpes HeOOXOAUMBIX 3HAHUN U YMEHUHN
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