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1. MecTto 1 poJb AUCHUIIMHBI (MOaYJisA) B cTpykType OITIOIT

I[I/ICI_[I/IHJII/IHa ((PaCHpOCTpaHeHI/Ie pagruoBOJIH B HCOJHOPOAHLBIX CpCaax» BXOAUT B
00pa3oBaTeNbHBII KOMIIOHEHT OCHOBHOW INPO(ECCHOHAIBHON 00pa30BaTeNbHON MPOrpaMMBbI 10
Hay4HOI crienmanbHocTH 1.3.4. Pannodusuka.

JuctuminHa siBisieTcst (pakyJIbTaTUBHOM JUIA OOYYaIOUIMXCS B aCMUPAHType MO HAyYHOM
cnenuanbHoctu 1.3.4. Pagnodusuka

3HaHUS M yMEHUs, nmpuoOpeTaeMble acCIHUPAaHTAMU IOCIE W3YYCHHS JUCLUILIMHBL, OyayT
HCIIOJIB30BAThHCA  IJid PCIICHHA HAYYHBIX 3aJa4 Ha JTall¢ IMOJYUYCHUA U 06pa6OTKI/I
9KCIEPUMEHTAIBHOTO MaTepralla, M HalpaBJeHbI Ha TIOATOTOBKY K claue KaHIUIAaTCKOTO SK3aMeHa
U K JaJbHENIIe HayqyHoU pabore.

2. lleam u 3a1a4M TUCHUILIHHBI (MOY/JIs1)

enpro aucuumnHbl «PacnpocTpaHeHUe PaguoBOJIH B HEOJHOPOAHBIX Cpelax» sBIAETCS
nojgydeHue (yHIaMEHTAIbHBIX 3HAHMM M BO3MOXKHOCTH WX UCIOJb30BaHUS B IIpoIecce
JanpHeimero o0y4eHus, NMpH MPOXOXIEHUM IPAaKTHUK, HANMCAaHUS Hay4yHbIX padoT, B CBOEH
Hay4HOH U NIE€aroru4ecKou JAesiTeIbHOCTH.
3agauaMy TUCHMILIMHBI «PacrpocTpaneHne paJuoBOIH B HEOAHOPOAHBIX Cpelax» ABISIETCA:
® [U3yuyeHHE AacClUpaHTaMH COBPEMEHHBIX METOJOB pEIIeHUS 337a4 JAUCTAHIMOHHOTO
30HAUPOBAHUS OKPYXKAFOIIEH Cpeibl;
o Pa3BUTUC Yy aACIHUPAHTOB HABBIKOB IOCTPOCHUA MATEMATUYCCKUX MOI[CHGﬁ pacrnpoCcTpaHCHud BOJH B
pa3IMYHBIX HEOJHOPOAHBIX Cpenax;
® 3HAKOMCTBO AaCNHPAHTOB C KIACCHYECKUMH TMPSIMBIMH M OOpaTHBIMH  3aJadyaMu
pacrpoCTpaHEHUs CKAISIPHBIX U BEKTOPHBIX BOJIH B HEOJAHOPOIHOM cpeie;
e cOop, o0OpaboTka, aHaNTM3 © CHCTEMATHU3alUs HAYYHO-TEXHWYECKOH WH(pOpMAaINH,
OTEYECTBEHHOTO M 3apyO0eKHOTO OMBITa B chepe paagrnou3nuKu;
® 3HAKOMCTBO C HOBBIMHU TEOPHUSIMH U MOJEIISIMH,
e MaTeMaTH4eCKOe MOJIECIMPOBAHUE MPOLIECCOB U OOBEKTOB;
e 00paboTKa MOJYYEHHBIX Pe3yJbTaTOB HA COBPEMEHHOM YPOBHE U UX aHAJIM3.

3. TpeOGoBaHus K pe3yJIbTaTaM OCBOECHHS AUCUUIUINHBI (MOIYJIs1)

3HaTh:

COBPEMEHHBIC METOJIbI PEHICHUS MPSAMBIX U OOPATHBIX 3a7a4 JUCTAHIIMOHHOTO 30HIMPOBAHUS
OKpYy)Karolied  Cpeibl  JJCKTPOMAarHWUTHBIMH  CHTHAJaMH  paJdojuana3oHa,  OCHOBHBIC
XapaKTEPUCTUKU PACIIPOCTPAHCHHS PAJIMOBOJIH M BIHMSHAE HAa HHUX IapaMeTPOB HEOIHOPOHOU
cpefpl, 001acTH MPUMEHUMOCTH TPUOIMKEHHBIX METOJOB PEIICHHUS 3a7ad PaclpoCTpaHEHHUS U
o0OpaTHBIX 3a/1a4.

YMmerb:

HpI/IMCHSITI) MATEMATUYCCKUEC METOObI IJIsI pemeHI/m prIMBIX 3aga4 paCHpOCTpaHeHI/ISI " 3a1a4
BOCCTAHOBJIEHUSI MapaMETPOB  HEOJHOPOAHOW CTPYKTYpbl Cpeldbl IO XapaKTepUCTHUKAM
30HAMPYIOIIEro CUTHalIa U OIIEHUBATh BO3MOXKHbIE paguodusnyeckue 3¢h(eKTsl HeOTHOPOAHOCTEN
Cpelbl B KaHaJlaX repenayn HHPOPMAaIIHH.

Baaners:

Wudopmaniyeit mo naHHOM AUCHMILIMHE, HA YPOBHE YMEHUS BECTH JUCKYCCHUIO U OTCTauBaTh
CBOIO TOYKY 3peHHUs. MaTreMaTH4eCKUMU METOJAMU, IPUMEHSAEMBIMU B TEOPUU PACIPOCTPAHECHUS
paJII/IOBOJ'IH, BKJIKOYadA CTATUCTUYCCKHUEC METOIbI.



4. O0beM qMCHHMIIMHBI (MOAYJIsA) ¥ BHABI y4eOHOI padoThl
OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHRIX enunuil, 144 qacos.

Bup yueOHoii padoThl Bcero 4acoB / 3a4eTHBIX eJMHHI]
AyAUTOpPHBbIE 3aHATHS (Bcero) 36/1
B tom uncine:
Jlexuun 36/1
CemuHapbl
CamocrosiTejibHas padoTa (Bcero) 108/3
Bui npomexxyTodHO arrectaiyi (3a4er)
KonrakTHasi pa6ora (Bcero) 36/1
O0mas Tpy10éMKOCTh (gacpl/3a4€THBIC €IMHUIIBI) 144/4

5. Coaep:xaHue TMCUUILTUHBI
5.1. Conep:xanue pa3iesioB M TeMbl JUCHUNIIHHBI

Pa3znean 1. PacnpocTpaHneHnue BOJIH B OTHOPOJHOII cpejie.

VYpaBuenus Makcsemta. Crnektp curnana. [lapamerpel cpensl pacnpoctpaneHus. BoinHosoe
ypaBHeHue. Ilorenuumanel. VYpaBHenue ['enbmrosbia. @Dyukuuss ['puna. Ilnockue BOJIHBIL
Cdeprueckas BoHa M €€ HHTErpajbHble NpeacTaBieHus. Merox craunoHapHoi ¢asbl. [lose
anieMeHTapHoro jaunoiisa. Mcnonb3oBanue gynkuuu I'puHa. Paavocursan B OJHOpPOJHOM cpene.
OHepreTuyeckre COOTHOUIEHUs. MoauduKaluu MOCTAaHOBKU 3aJauyd pPaclpOCTpaHEHHs BOJIH B
HEOJHOPOJHBIX Cpeaax.

Paznen 2. OqHokpaTHOe paccesinve BOJIH B HEOAHOPOIHBIX Cpeaax.

bopHoBckoe npubnukeHue B BOIHOBOM 3anaue. OIHOKPATHO paccesHHOE I10Jie B JajbHEl
30He. [Ipumepsl ogHOKpaTHOrO paccesHus. PaccesHue Ha BBITIHYTOM HEOJHOPOIHOCTH. PaccesHue
Ha METEOpHOM ciene. PaccessHne Ha CIUTIOCHYTOM HEOAHOPOAHOCTH. PaccesHue B ciiydallHO
HEOJHOPOJHOU Cpere.

Pa3znen 3. I'eomerpoonTnyeckoe npuodjankeHMe B TEOPUHM PACHPOCTPAHEHHMS BOJIH B
HEOJIHOPOAHBIX Cpeaax.

Crnoucteie cpensl. OnHOMepHas reoMmerpuueckas ontuka (npudnmxenue BKB). Hopmanbrnoe
NaJIcHUE IIOCKOW BOJHBI Ha IIOCKOCIOUCTYIO cpeny. HakioHHOe najeHue IIOCKOW BOJIHBI Ha
IJIOCKUH CJIOW. Pemenne TpeXMEepHOTrO BOJIHOBOTO YPABHEHUS METOAOM I€OMETPHUYECKOW ONTHKH.
Pemenne ypaBHEHHUs OJHKOHala METOAOM XapakTepucTuK. JlydeBble ypaBHEHHUsA. AMIUINTYIA
BOJIHBL. MHOroJIy4eBOCTh M KayCTHKW. PaauocurHan B HEOJHOpPOAHOM cpexe. Jlyunm B
IUIOCKOCTIOUCTBIX cpenax. JIuHeiHbll Oe3rpaHnusbiii  crnoil. KycouHo-nuHeNHBI npoduis.
[Tapabonuyeckuii (OeckoHeuHsbli) cioi. [Tapabonuuecknii cioi KOHEUHON MIUPUHBL. BoHOBOIHOE
pacnpocTpaHeHue. Teopust BO3MYILEHUN B I€OMETPOONTHUYECKHX 3anadax. PemeHue ypaBHeHuUs
SHKOHaJda METOJAOM BO3MYLIEHHUW. MeTon BO3MYLIEHHMHA B TPACKTOPHBIX 3adadax. Merton
YCPEIHEHMS B BOJJHOBOJHBIX JIYUEBbIX 3a/layax.

Paznen 4. Ilpudaum:keHHble MeTOAbBI W MeTOAbl BO3MYLIEHHMIi B TeOopHH
PaACNpOCTPAHEHUSI PAMOBOJIH.

Pemenne napaboinnyueckoro ypaBHEHUsI METOJIOM IJIaBHBIX BO3MYIICHUNA. AHAIU3 peLIeHus U
€ro CBSI3U C pe3ylIbTaTaMHU TE€OMETPOOINTUYECKOTO0 NPUOIMKEHUS U TEOPHUH OJIHOKPATHOTO
paccesHus. CTaTUCTUYECKME XapaKTEPUCTHKM BOJIHBI B  pEXUME Cla0bIX  (QaykTyaruu
MHTEHCUBHOCTH.

WHTerpanbHOE MPEACTABICHUE AJI MOJIS TOUYEYHOIO MCTOYHHMKA B IUIOCKOCIOMCTOM CpeJe.
WHTerpasibHOE MpeACTaBICHUE ISl TOJ TOYEYHOIO0 MCTOYHMKA B IUIOCKOCIIOMCTOM cCpene ¢
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KYCOYHO-OTHOPOAHBIM  TpoduieM. AHanU3  pemieHus, OTpPaKeHHas BOJIHA, OOKOBasd,
MTOBEPXHOCTHAS U BBITEKAIOIIAS] BOJIHBI.

NuterpasibHOE MIpeACTABICHHUE JIJISl TIOJISI TOYSUHOT'O UCTOYHHMKA B IJIOCKOCIIOMCTOM cpefie ©
MJIaBHO-HEOTHOPOIHBIM npoduiieM. JInHeiHsnii cinoid. [lepexonubie cioun. Ilapabonumdeckuii cioi.
Ucnonp3zoBanne BKDBb pemenuid OJHOMEpHOW 3aJadyd M ACUMIITOTHUYECKHX  METOJOB
WHTErPUPOBAHUS; I10JI€ HA KAyCTHKE.

MeTo1 HOpMAJIBHBIX BOJIH.

Paznen 5. HHudpoBbie MeToabl. CUTHAJIBI IIHPOKONOJIOCHBIE, HCKAKEHUSI CUTHAJIOB B
eCTeCTBEHHBIX Cpeax.

[{udpoananorosbie u aHaAJIOTO-IIU(PPOBBIE npeoOpa3oBaHus, pacnpocTpaHeHue
MOJAYJIUPOBAHHBIX BOJH, PAacHpPOCTPAHEHUE CUTHAIOB Pa3HBIX BHUJAOB MOJIYJISIIUU, HCKAKEHUE
(bOopMBbI CUTHAJIOB IIPU PACHPOCTPAHEHUU, OTPaKEHUU U paccessHuu. LludpoBsie MeTo1bI 00paboTKH
CUTHAJIOB, HCIOJIb30BAaHUE  IIUPOKOMOJOCHBIX H  CBEPXIIUPOKOMNOJOCHBIX  CHTHAJOB B
30HIMPOBAHUMU.

5.2.Pa3enbl TUCHUILTAHBI (MOYJIs1) U BUIbI 3aHATHH

Ay,Z[I/ITOpHBIe 3aHATHA

Ne Pasnen Beero CPC
qacoB [IpakTrueckue
Jlexuun
3aHATHA
1 PacnipocTpanenue BoJIH B OJTHOPOTHOM 29 7 0 22
cpene
2 OZIHOKpaTHOE paccesiHUE BOJIH B 28 6 0 22

HEOJHOPOJIHBIX Cpesiax

FGOMeTpOOHTI/ILICCKOC HpI/I6J'II/I)KeHI/Ie B

3 |reopun pacupocTpaHeHus BOIH B 29 7 0 99

HCOOHOPOAHBIX CPpCAax

[TpubGnm>xeHHbIE METOIBI U METOTBI

4  |BO3MYILIEHUH B TEOPHH PACIPOCTPAHEHUS 29 8 0 21
paauoBOJIH
[{udpobie MmeToabl. CUTHAIIBI
S5  |UIMPOKOMOJOCHBIC, UCKAKEHUSI CUTHAJIOB 29 8 0 21
B €CTECTBEHHBIX Cpe/iax
Hroro (uacwr) 144 36 0 108
Hroro (3.e.) 4 1 0 3

5.3.Pa3)1e.mﬂ U TEeMbI JUCHUIIJIHUHBI (MO}]yJIﬂ) H MEKIUCHUILIMHAPHBIEC CBA3U

Ne Ne paznenoB u/unu TeM JaHHOU
No HanmeHoBanne o0ecrieunBaeMbIX JUCIAIUIMHEL, HEOOXOUMBIX JIJIS
n/m (TTOCNenyIOMUX) TUCIUIUINH U TPAKTUK M3Y4YEeHHS 00€CTIeYNBAEMBIX
(Tmocneyromux ) TUCIUTUTIH
1 Pannoduzuka T.1-5
2 HccrenoBarenbckas MpakTHKa T.1-5




5.4. IlepeyeHb JTeKIIUOHHBIX 3aAHATHI

Ne No paznena u TeMbl JUCIUIIIMHBI HaumenoBanue | Tpynoemkocts | OnieHOYHBIE
n/m | (Momyss) HCIIONb3YEMBIX | (4achl) cpeacTaa
TEXHOJIOTUI
1. PacnpocTpanenue BOJIH B JIEKIMSA 7 YCTHBIHA OIIPOC
OJIHOPOJHOM cpefie
2. OpnHOKpaTHOE paccessHUE BOJIH B JAEeKIuUs 6 YCTHBIH OIpOC
HEOJIHOPOJHBIX Cpe/iax
3. ['eomeTpoornTuyeckoe NpUOIMKEHUE | JEKIUSI 7 YCTHBIH OIpOC
B TEOPUU PaCIpPOCTPAHEHUS BOJIH B
HEOJIHOPOJHBIX Cpe/iax
4. [TpuOnam>KeHHbIE METO/IBI U METO/IbI JAEeKIuUs 8 YCTHBIH OIpOC
BO3MYILIEHUH B TEOPHUHU
pacnpocTpaHEHHs paJuOBOJIH
5. [{udposbie meToabl. CUTHAIIBI JeKIUs 8 YCTHBIH OIpOC
HIMPOKONOJIOCHBIE, UCKAXKEHUS
CUTHAJIOB B €CTECTBEHHBIX Cpeaax
5.5 IlepeyeHb ceMHHAPCKHUX, MPAKTHYECKHUX 3aHATHH U J1a00PaATOPHBIX padoT
JlaHHBIN BUJ 3aHATHI HE IPETyCMOTPEH
5.6. TemaTuka 3a1aHuUii 1J151 CAMOCTOATEILHOMH PadoThI
Paznen Tema Bun Pexomennyemas Bcero
CaMOCTOSITENTbHOM auTepaTrypa 4acoB
paboThl
AHuzoTtponus Uzyuenue a) OCHOBHasI
1 noHochepsl, TEH30p JUTEpaTypHl, nuteparypa (1.,2); 22
JTUDJIEKTPUYECKON KOHCIIEKTUPOBaHUE | 0) JOMOJHUTENbHAS
MIPOHHUIIAEMOCTH. auteparypa (8-13.)
Teopus BO3MyILIEHUH, N3yuenue a) OCHOBHas
2 OOpHOBCKOE U JTUTEPaTypHI, nmureparypa (1.,2.,3); 29
PBITOBCKOE KOHCIIEKTUPOBaHUE | 0) JOMOJHUTENbHAS
pUOIMKECHNE. nuteparypa (1-14.)
MHOro1y4eBoCTb U N3yuenne a) OCHOBHasI
3 KayCTHKH, JUTEPaTypHl, nurteparypa (1.,2.,3); 29
KIaccupuKanus KOHCIIEKTUPOBaHUE | 0) JOMOIHUTEIbHAS
KayCTHK. nuteparypa (1-14.)
Pacnpoctpanenue N3yuenne a) OCHOBHas
4 CHTHAJIOB, JUTEPATypPHI, mureparypa (1.,2.,3); 21
JUCIIEPCUOHHBIE KOHCIIEKTUPOBaHUE | 0) JOMOJHUTENbHAS
MCKa)KEHUSI. nuteparypa (1-14.)
[udposas obpadboTKa N3yuenne a) OCHOBHas
5 CUTHAJIOB, ITU(pOBHIE JIUTEPATYPHI, mureparypa (1.,2.,3); 11
METO/]IbI B KOHCIIEKTUPOBaHHE | 0) JOMOJHHUTEIbHAS
30H/IMPOBaHUM. nuteparypa (1-14.)
[[InpoxomnonocHsle U N3yuenne a) OCHOBHas
5 CBEPXIIUPOKOIIOJIIOCHBIE | TUTEPATYPBI, nuteparypa (1.,2.,3); 10
CUTHAJIBI. KOHCIIEKTUPOBaHHE | 0) JOMOJHHUTENbHAS
nuteparypa (1-14.)




10.

11.

12.

13.

14.

6. YueOHO-MeTOOAMYeCKOEe U NH(POPMALMOHHOE 00ecnedeHne TUCIUTLTUHBI

6.1.0cHoBHas JquTEpaTypa

Kapnor H.B., Kupnuenko H.A. Konebanusi, BoJHBI, CTPYKTYpbl. — M.: ®uzmatiut, 2001.
(OB (http://irbis.iszf.irk.ru): HeorpaHHUYEHHBIN TOCTYII).

Bunorpanosa M.b., Pynenko O.B., CyxopykoB A.Il. Teopus Bonn. M.: Hayka, 1990.
(OB (http://irbis.iszf.irk.ru): HeorpaHu4eHHBIN AOCTYII).

Sxosnes O.U., Sxy6o B.II., Vpsamo B.II., IlaBenmbeB O.I'. Pacnpoctpanenue
pamuoBonH. - M.: JIEHAHJI, 2009. (Db (http://irbis.iszf.irk.ru): Heorpanu4eHHbIH
JIOCTYII).

6.2. lonoJiHUTEILHAS JIUTEPATypa

. AxmanoB C.A., IIpsixoB 0.E., Yupkun A.C. BBeneHne B CTaTUCTHUECKYIO PATHO(U3UKY

u onTuky. M.: Hayka, 1981. (Ok3-psl: 4).

Bykuarem M. llymbl B 37eKTpoHHBIX mpubopax u curemax. M.: Mup, 1986. (Ob
(http://irbis.iszf.irk.ru): HeorpaHu4eHHBIH TOCTYII).

3acnaBckmii I.M., CarneeB P.3. Beenenue B HenmHeliHyo (usuky: OT MasTHHKA 10
TypOyneHTHOCTH W xaoca. M.: Hayka, 1988. (Db (http://irbis.iszf.irk.ru):
HEOrpaHUYEHHBIN JJOCTYII).

KpaBuos [O.A., Opno HO.M. I'eomerpuyeckas onThka HEOJHOPOIHBIX cpeld. - M.:
Hayxka, 1980. (3b (http://irbis.iszf.irk.ru): HeorpaHHYCHHBIH OCTYII).

Jlanpay JI. B., Jlupmun E. M. Cratuctuueckas ¢usuka. T. V, U. 1. M.: Hayka, 1999.
(OB (http://irbis.iszf.irk.ru): Heorpanu4eHHbII JOCTYII).

JleBun b. P. TeopeTnueckue 0CHOBBI CTaTUCTUUYECKOW paaroTexHuku. M.: Panuo u cB3b,
1989. (35 (http://irbis.iszf.irk.ru): HeorpaHHYEHHBIN TOCTYI).

Moucees H.H. Acumnrornueckue Meroabl HenuHeWHOM MexaHuku. M.: Hayka, 1981.
(OB (http://irbis.iszf.irk.ru): Heorpanu4eHHbII JOCTYII).

Hukonbsckuit B.B., Hukonbckas T.U. DnexkrpoauHaMuka u pacupoCTpaHEHUE PaguOBOJIIH.
M.: Hayka, 1989. (3B (http://irbis.iszf.irk.ru): HeorpaHuueHHBIN TOCTYII).

PeitoB CM., KpasuoB IO.A., Tarapckuii B.Ml. Bsenenue B CTaTUCTHYECKYIO
paguodusuky. Y. 2. Crnyyaitaeie moss. - M.: Hayka, 1978. (OB (http://irbis.iszf.irk.ru):
HEOrpaHUYEHHBIN JT0CTYII).

PeitoB C.M. BBenenne B cratuctudeckyro pamuodpusuky. Y. 1: CiayyaiiHble pOIIECCHI.
M.: Hayka, 1976. (35 (http://irbis.iszf.irk.ru): HeorpanuueHHbIi JOCTY).

Tuxonos B.U., Xapuco B.H. Craructuyeckuil aHanu3 U CHHTE3 PaJUOTEXHUYECKHX
yctpoiicte U cucteM. M.: Pamwo wu cBsa3b, 1991. (OB (http://irbis.iszf.irk.ru):
HEOTrpaHUYEHHBINA JJOCTYI).

[Mesiiine H. M. AHTeHHas TexHMKa M paauoacTpoHomusa. M.: Pammo u cBsa3p, 1976.
(OK3-pol: 4).

®enbcen JI.,, Mapkysun, H. U3nydenue u paccesnue BoaH. 1 u 2 Tom. - M.: Mup, 1978.
(OB (http://irbis.iszf.irk.ru): Heorpanu4eHHbII JOCTYII).

@eiinbepr E. JI. PacnpocTtpanenue paainoBOIH BAOJb 3eMHOM noBepxHOCcTU. M.: Hayka,
1999. (35 (http://irbis.iszf.irk.ru): HeorpaHHYCHHBIN TOCTY).

6.3. IIpodeccuonasibHbie 6a3bl JaHHBIX, HCIOJIb3yeMble PH OCYLeCTBIEHUH
00pa3oBaTeIbHOI0 MpoLecca Mo JMCUUIIMHE:

http://ssrt.iszf.irk.ru/indexru.shtml

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

ApxuB HaOmoAeHW paguoacTpodusmyeckoir obcepBaropun MC3d CO PAH

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

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

Hayunbie ~ nmannble  (Mmarepuaniel)  magarenbctBa — Cambridge  University — Press



http://irbis.iszf.irk.ru/
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://ssrt.iszf.irk.ru/indexru.shtml
https://www.scopus.com/

(http://www.cambridge.org)
6.4. UudopmanuoHHble, HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI, HCIO0JIb3yeMble PH
OCylIeCTBJICHNH 00pa30BaTeJIbHOIO MPoLecca 1o AUCHUILINHE:
e Uudopmannonno-cripaoynas uHpopmauuss B Oubmmoreke MC3® CO PAH
http://irbis.iszf.irk.ru
e ['ocynapcTBeHHas nyOanyHas Hay4YHO-TEXHUYECKas O6ubnnoreka Poccun
http://www.gpntb.ru/
e Kypnansl AMepukanckoro gusudeckoro obmiecrsa http://publish.aps.org/
e HaydHas d3JeKTpoHHas OuOimoreka + Poccuiickmit Munekc Haywnoro IlurupoBanmus
https://elibrary.ru
e MeXIyHapOIHBIM KaTajlor W IOMCKOBAas CHUCTeMa IO TyOJMKAlusM B 00JIacTH
actpodusuku http://adsabs.harvard.edu/abstract_service.html
e MexayHaponHas cuUcTeMa HWHIEKcHpoBaHums  myosmkanmuid  Web  of  Science
http://webofknowledge.com
e Hayunsie pecypcel 3apybexnoro umsmarenbctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)
o http://www.newlibrary.ru/genre/nauka/fizika/

6.5. IIlporpammHoe obecneueHue
[IporpamMHOe oOecrieueHHe, HCHOIB3yeMOE IMPH OCYIIECTBICHUH 00pPa30BaTEIBHOTO
npoiiecca 1o JUCIHUILIHHE:

Ne | HaumenoBanue Kon- | O6ocHoBanue ajis Hata Cpox
IPOrPaMMHOTO BO M0JIb30BAHUS BBIJIAUU JeUCTBUS
MPOAYKTa [1O (JIunensus, Jorosop, JULEH3UHA | IpaBa

cuéT, aKT WIN UHOE) M0JIb30BAHHUS

1 | Microsoft Office 2010 | 3 Howmep JInnensuu 30.01.2009 | 6eccpouno
Russian Academic Microsoft 47790919
OPEN 1 License No
Level

2 | Microsoft Windows 5 Howmep JInnensun 06.12.2010 | 6eccpouno
Professional 7 Russian Microsoft 47771806
OPEN 1 License No
Level Legalization
Get Genuine

3 |7-Zip 1 CB00OOTHO 0eccpouHO

pacmpocTpaHseTcs Ha
ycnoBusx quten3un GNU
LGPL

4 | Adobe Acrobat 1 JIunieH3MOHHOE 0eccpovHO

Reader DC COIJIAlICHUE Ha
porpaMMHOe o0ecriedeHue
Adobe.
5 | Mozilla Firefox 1 CB00OTHO 0eccpouHO
pacmpocTpaHseTcs Ha
YCIIOBHSIX TPOMHOU
mmiensun Mozilla
(MPL/GPL/LGPL).
6 | VLC Media player 1 CBo0Oo1HO 06eccpouHo

pacnpoCTpaHsAETCs Ha
ycnoBusax qunensun GNU
GPL



http://www.cambridge.org/
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/
https://ru.wikipedia.org/wiki/MPL
https://ru.wikipedia.org/wiki/GPL
https://ru.wikipedia.org/wiki/LGPL

7 | OnepanuoHHas 6 cBOOOIHAS JTUIIEH3US 0eccpovHO
cucrema Ubuntu

8 | ductpubyrus Python |6 CBOOO/THAS JIUTICH3US 0eccpovHO
Anaconda

9 | OducHsrii maker Libre | 6 cBOOOIHAS JTULEH3US 0eccpovHO
Office

7. Oopa3oBaTejibHbIE TEXHOJIOTHHI
B yudeOHOM mpormecce HCHONB3YIOTCS KaK aKTUBHBIC, TaK HWHTEPAKTHBHBIC (POPMBI
IPOBEJICHUS 3aHATHH.
WuTepakTuBHBIC (OPMBI BKITIOYAIOT B CEOsI:

° Jleximm;
° TBopueckue 3ananus B popMe U3II0KEHHUS TPOOIEMHOT0 MaTepHaa;
° ['pynmnoBeie OLIGHKH W B3aUMOOIICHKH: a MMEHHO PEIEH3MPOBAHHE acIUpaHTaMu

BBICTYIUICHHH JPYT Apyra.
AynUTOpHBIE 3aHATHUS TPOBOAATCA B HHTEPAKTUBHOW (GopMe C HCHOIb30BAaHUEM

MyJIbTUMEAUMHOTO obecriedeHusi (HOyTOykK, mpoekTop). lIpe3eHTanuu MO3BOJIAIOT Ka4yeCTBEHHO
WUTIOCTPUPOBATh ayJUTOPHBIE 3aHATHS CXeMaMu, (OpMyJiaMH, 4YepTeX amMH, PUCYHKaMH U
CTPYKTYpUPOBATh MaTepHal 3aHATUS. DJICKTPOHHAs MPE3EHTAIMS TO3BOJIIET 0TOOPA3UTh MPOIECCHI
B JMHAMMKE, YTO YJIyUYlIaeT BOCIPUITHE MaTepUaa.

CamocrosTenbHast paboTa BKJIIOYaeT B ceosl:

J ¢dopMynupoBaHue MpoOJEMHBIX BOINPOCOB B pE3ysbTaTe€ CaMOCTOSATEIbHOIO
M3Yy4YEHUS TEMBI C PUBJICYEHUEM OCHOBHOM M JIOMIOJIHUTEIILHOMN JIUTEPATYPHI;

o MOWCK HAYYHO-TEXHUYECKOM HH(OpPMAUU B OTKPHITHIX HCTOYHHMKAX C IIENBIO
aHaJIM3a U BBISBJICHUS KIIFOUEBBIX 0COOCHHOCTEH;

o KOHCIIEKTUPOBAHHE;

HpI/I H606XOI[I/IMOCTI/I, B IIponecce pa6OTLI HaJ 3aJaHUEM, aCITUPAHT MOKET IMOJIYYUTb
WHIUWBUAYAJIbHYIO KOHCYJIBTAlIHUIO Y IPCIIOAABATCIIA.

8. MarepuajibHO-TEXHHYECKOE o0ecrieueHue TUCHUTLTHHBI (MOTYJIs1)

Jli1a 00y4yeHHUs] UMEIOTCS CTielnaibHble TOMEIIEHUS ISl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO
TUIA, CEMHUHAPCKOI0 THIA, IPYNIIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTallH, a TAKXKe MOMEIIEHUS JUIsl CaMOCTOSITEIbHON pabOThI.

CrnenuanbHbple  TOMEIIEHUS  YKOMIUIEKTOBaHbl  CIIELUAIM3UPOBAHHOW  MeOeblo,
TEXHUYECKUMHU CPEICTBaMU OOYYEHHMs, CIyXAIIUMU JUIsl MpeACTaBlieHuss MHGopMalun OOoJbIION
ayJUTOPUHU, KOMIIBIOTEPHBIM 000PY0BaHUEM.

9. KoHTpoOJIb Ka4yecTBa 0CBOCHHS NMPOrPAMMBI ACITHPAHTYPHI

IIe.m; KOHTPOJIA — IOJYYCHUEC I/IH(I)OpMaLII/II/I 0 pe3yiabTaTax O6y‘IeHI/IH N CTCIICHU HX
COOTBCTCTBUA pE3yJibTaTaM O6y‘IeHI/I5{.

I[lnanupyemble pe3yabTaTbl OCBOCHHS AUCHUIIIUHBI
3HAaTh.:
1. coBpeMeHHbIE METO/bI PEUICHHS 3a/1a4 paCPOCTPAHEHUS PAJUOBOJIH B OTHOPOIHOMN CpeIe;
2. KJIIOYEBBIC aKTyaJbHBIC TPOOJIEMBI PACTIPOCTPAHCHHUS PAJIMOBOJIH, OCHOBHBIC 3a/1a9l TCOPHH
pacnpocTpaHEHUs PaAUOBOIH U METO/Ibl UX PEUICHUS;
3. COBpEMEHHOE COCTOSIHME TCOPUH PACIPOCTPAHEHUS PAJMOBOJIH, OCHOBHBIC MPOOJIEMBI M 33Ia4H
TEOPHUH PACIPOCTPAHEHUSI PATUOBOJIH B HEOAHOPOJHOU CPEIE U METOBI UX PEIICHUS.



4. 1OCTOMHCTBA W HEIOCTaTKH COBPEMEHHBIX METOJOB pEIIeHHUs 3a7ad paclpoCTpaHCHHS
pPaZioOBOJIH B Cpeie.

5. COBpEMEHHbIE TEOPETHUECKUE MOJETH MOHOC(EPHl U PacIpOCTPAHEHHS PAJAUOBOIH, OCHOBHBIC
METO/IbI IPUOJIUKEHHOTO PELICHHS 3a7a4 PaclpOCTPAHEHUsI PaJHOBOJIH B HEOTHOPOIHOM cpeie

6. ocHOBHBbIE (DaKTOPHI BIMSHUS HEOJHOPOJHON CpeIbl Ha XapaKTEPUCTHKH PACIpPOCTPAHEHHUS

pazvoBOJIH

00JIaCTH MPUMEHUMOCTH NMPHOIMKEHHBIX METOI0B PEIICHUSI OCHOBHBIX 33124

8. CcoBpeMeHHbIE METOAbl PEUICHHS MPSAMBIX M OOpaTHBIX 3373y AMCTAHLIMOHHOTO 30HJAUPOBAHUS
OKpY’KaloIIeH Cpebl 3JEeKTPOMArHUTHBIMUA CUTHAJIAMH PainoInana3oHa.

Ymersn:

1. npuUMEHHUTH COBpEMEHHbIE METObI aHAJN3a M PEIICHHS 3a/1a4 ONPEACICHHUS HIEKTPOMArHUTHOTO
0JIsL PaJIMOBOJIH B aTMOcdepe;

2. ompenenuTb  HaumbOosnee  APQPEKTHUBHBIE  NPUOMMDKEHHBIE  METOABl  pELIeHHS  3ajad
pacrnpocTpaHEHHs BOJH B Pa3IUYHbBIX CPEIax;

3. chopmynupoBaTh 3amady M METOABl HCCIECIOBAHMN KIIIOUEBBIX 3334 PaclpOCTPaHEHHS

pPaZvoOBOIIH;

NPUMEHSTH PE3yIIbTAaThl TEOPETUICCKUX UCCIICOBAHUI K MHTEPIPETAIIMH JAHHBIX HAOIIOICHHIA;

OTIpEIeIATh BIUSHUE BO3MYIIEHUS OKOJIO3EMHOM TJIa3Mbl HAa XapaKTEPUCTUKH PACIIPOCTPAHEHUE

pazMoOBOIH

6. dopmynarpoBaTH OCHOBHBIC 33[]a4H PACIIPOCTPAHEHUS PATUOBOIH B HEOAHOPOIHOU Cpefie

7. TpHUMEHSATh MaTEMaTHYECKHE METOJbI JJIsi ONMMCAHMS MPOIECcca PACIPOCTPAHEHHS PaMOBOJIH B
HEOJIHOPOIHOM Cpefie U PelIeHuUs MPSIMBIX U 0OpaTHBIX 3a/1a4 30HIUPOBAHUS

8. HaAXOIUTh U AaHATTU3UPOBATH HKCIIEPUMEHTAIbHBIC JAaHHBIC.

Baagers:

1. TepmMuHONOrHEH M OCHOBHBIMH IOHATHAMHU TEOPUHU PACTIPOCTPAHEHUS PaJNOBOJIH;

2. OCHOBHBIMU MaTE€MAaTHYECKUMHU METOJIAMU OIMKCAHUS MOJIS B CPE/IE;

3. MaTeMaTHYeCKMMH METOAaMU ONKCAHHWSA, MOJCIMPOBAHUS U aHAM3a pPaCIpPOCTPAHCHHS
pPaZvoOBOJIH B HEOTHOPOIHOM cpezie

4. TEXHOJOTHUSMH MOJCIUPOBAHMS (UIUYECKUX TPOLECCOB B HEOAHOPOJHON cpene MpH
pacrpoCTpaHEeHUH PaJHOBOJIH;

5. MaTeMaTHYeCKHMMH METOJIaMU MOJEIMPOBAHUS (PU3MUECKUX MPOIIECCOB B HEOJHOPOIHOM cpejie
IPU PaCIpOCTPAHEHUH PaJNOBOJIH;

6. MeTogaMM Ka4yecTBEHHOMW OLEHKH JaHHBIX 30HAWPOBAHUS HEOIHOPOTHON CPEJIbI,

7. wHpOpManuell Mo JaHHOM MUCLMIUIMHE, HA YPOBHE YMEHMs BECTH IHMCKYCCHIO U OTCTauBaTh
CBOIO TOUYKY 3pEHHUSI.

~
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Texkymmi KOHTPOJIb

Texymuit KOHTPONb YCINEBAEMOCTH AacHHUpPaHTa, T.€. MPOBEPKAa YCBOEHUs Y4eOHOTO
MaTepualia, peryasipHO OCYIIECTBISECTCS HA MPOTSIKEHUH ceMecTpa. TeKkyIlnii KOHTPOJIb 3HAHUM
00y4aroIuXcsi OPraHu30BaH Kak YCTHBIN TPYIIIIOBOM OMpPOC.

Texymas camocrosiTenbHas pa0oTa acnupaHTa HampaslieHa Ha yriayOleHue u
3aKpEIUICHUE 3HAHUM, U PA3BUTHE NPAKTUYECKUX YMEHUN acCIIUPAHTA.

OObeKTaMu OIEHUBAHMS BBICTYIIAIOT:

e VYyeOHas AUCHUMIIMHA - aKTUBHOCTh Ha 3aHATHSIX, CBOEBPEMEHHOCThH BBIMOJIHEHUS Pa3TUYHBIX
BHJIOB 3aJIaHH, IOCEIIAEMOCTh 3aHSATHIA;
e (CrTerneHb YCBOCHUS TEOPETUUECKUX 3HAHUM.

Xapakrepucruka OC 115 o0ecnedyeHusi TEKyIero KOHTPOJIA 110 AUCHHILIMHE

Paznen/Tema oC Copepxanue 3a1aHus
1-5 CobGecenoBanmne | OOCyxaeHHe Ha 3aHATAU TPOOJEMHBIX BOIIPOCOB IO
M3YYCHHOMY pa3ieny




HpOMe)KyTO‘IHaﬂ aTrecranus

HpOMe)i(YTOqHaSI arrecTanusd aCliMpaHTOB MO JUCHHUIIMHE OCYIHICCTBIIACTCA IO OKOHYAaHUIO

JTUCIUILIMHBI, B BUJE 3a4€Ta B COOTBETCTBUU € rpadukom ydeOHoro mpouecca. [IlpoBepka Hanuuus
KOHCIIEKTOB 10 JUCLHUIUIMHE SBJISIETCS JOMYCKOM K 3adeTy. B ciydae Hamuuus ydeOHOU
3aJJOJOKEHHOCTH (IPOMYUICHHBIX 3aHSITUA U (UJIM) HEBBINOJIHEHHBIX 33JaHUii), aCHUpPaHT
0TpabaThIBAET MPOIYIICHHbIE 3aHATHUS U BBIIIOJIHAET 3aJaHUS.

Bonipocs! u 3aaHust o AucHMILInHE «PacnpocTpaHeHne paguoBoJIH B HEOTHOPOIHbBIX
cpexax»

3HaTh:

1.

YpaBuenus Makcsenia B 1uddepeHIansHol 1 MHTErpabHON hopMme.

2. BosiHOBBIE ypaBHEHUS IS 110JI€H ¥ OTEHIMAJIOB.

3. TeH30p AUAIEKTPUUECKON MPOHULIAEMOCTH HOHOC(EPHON TIIa3MBI.

4. Tlonspu3allMOHHOE pacLICIUIEHME W  JBOHHOE JydenpeslomiieHHe, OObIKHOBEHHas U
HEOOBIKHOBEHHAsI BOJIHA.

5. 3aBHCHMOCTb TEH30pa JUIJIEKTPUUECKON MPOHUIIAEMOCTH OT YaCTOThI, AUCHIEPCHUS.

6. IlpenomieHne u OTpaskeHUE OT IJIOCKOTO CJI0s, OTPaKEHHAas, 00KOBasi, TOBEPXHOCTHASI BOJIHA.

7. bopHoBckoe npubIMKEeHUE B BOJIHOBOH 3aaye.

8. OpnomepHas reoMeTpudeckas ontuka (mpudmmkenne BKB).

9. AcUMNTOTHYECKHH XapakTep reOMeTpUYeCKOll ONTUKH, OTCYTCTBHE aCUMITOTHUK IIPU HAJTMYUU
HOTJIOLICHMSL.

10. Hapymenue acuMnToTHK, siBieHue Ctokca, muHuu CTokca.

11. Pemenue TpeXMEpHOIO BOJIHOBOTO YPABHEHMSI METO/IOM IT'€OMETPUYECKON ONTHUKHU.

12. MHoromy4eBoCTbh U KayCTHKHU.

13. PagmocurHas B HEOTHOPOIHOM cpejie.

14. Teopus BO3MyIIEHUI B reOMETPOONTHUECKUX 3aj]ayax.

15. Cpennue xapakTepUCTHKU T€OMETPOOIITUYECKON BOJIHBI B CIIy4allHO HEOJAHOPOAHOMN Cpefe.

16. Craructrueckue XapakTepUCTHKHU BOJHBI B peKUME CI1a0bIX (PIyKTyallu HUHTEHCUBHOCTH.

17. Monensb da3oBoro skpana.

18. dudpakius.

19. MHTerpanbHO€ TpeACTaBICHUE JUISA TIOJS TOYEYHOTO HCTOYHHUKA B IIOCKOCIOMCTOM CpeIe.

20. OtpaxeHHas BOJIHA, OOKOBasl, HOBEPXHOCTHAS U BBITEKAIOI[asi BOJIHBI.

21. Merox HOPMAaJIBHBIX BOJIH.

22. IlnaBHO HEOJHOPOIHBII BOIHOBO/, aArabaTHYeCcKoe MPUOIKEHHE.

23. Merox MacioBa (MeTo 1 KAHOHHYECKOTO OIepaTopa).

24. JlucnepcuOHHbIE UCKaKEHUS CUTHAJIOB.

25. Cwurnainsl ¢ 0onbInoii 0a3oi, JTUM curHaniel.

Ymersn:

26. Hammcatp cootnomenns Kpamepca — Kponwra.

27. HancaTh BOJHOBbIE ypaBHEHMS IS TIOJI€H U MOTEHLIMANIOB.

28. O0Ommii BUA IUCIEPCHOHHOTO ypaBHeHHA. YacToTHas AHMCHEPCUS IUAJICKTPUYECKON |
MarHMTHOHN MPOHUIIAEMOCTEM.

29. BBIUMCIIUTE CIIEKTp rayccoBa CHTHAIA.

30. KBazparypHble KOMIIOHEHTHI palHOCUTHAA.

31. Beraucinuth aBTOKOPPEISIHOHHYIO QYHKINIO UMITylibcHOro JIUM curnana.

32. OueHHUTh JUCTIEPCUOHHOE PACIUIBIBAHHE MPSIMOYTOJIBHOTO PAAHONMITYIIbCA.

33. Omucarp MpOXOXKISHHE PAIHMOCUTHANIA Yepe3 METb C COCPETOTOYCHHBIMU TTapaMETPaMHU.

34. Onucarb paboTy CHHXPOHHOTO JIE€TEKTOpA.

35. Hanmucatp ypaBHEHHE 31KOHAIIA.

36. Hanucatp ypaBHEHHE HEOAHOPOIHON MIIOCKOW BOJIHBI.
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37. KauecTBeHHO omucaTh pacnpoCTpaHEHHE paJHOCHUTHANa B HEOJHOPOIHOW cpene 0Oe3
JUCTIEPCHUU.

38. KauecTBeHHO ommcaTh pacpoCTpaHEHUE PaIMOCUTHAJIA B OJTHOPOTHON Cpesie C TUCTIEPCHEH.

39. Onucarp oTIMYKE OOBIKHOBEHHOM BOJIHBI OT HEOOBIKHOBEHHOM.

40. O0BsACHUTH IBOWHOE Ty4denperoMiIeHre B HoHOChepe.

Baaners:

41. YacToTHOE 1 BpEMEHHOE NPECTABICHNE CUTHAIA.

42. Meron Teopuu BO3MYIICHUH JIJIS 337]a4l pacCesHUs Ha IIEPOXOBATON TOBEPXHOCTH.

43. Meton wuHTerpasia HanoxxkeHus (/lroamens) mnpu pacnpocTpaHEHWH B CTAllMOHAPHOH
HEOJIHOPOIHOM cpere.

44. MeTtosa reoMeTpUUYECKON ONTUKUA B OJJTHOPOAHOU Cpesie, OTPAKEHUE OT PE3KOM IPAHUIIbI.

45. AcUMNTOTHYECKHE 110 BOJTHOBOMY YHCITY METObI aHAJINU3A MOJIS.

46. Metoapl 1iudpoBoit 00pabOTKK CHUTHAJIOB. J{UCKpeTH3alvs UMITYJIbCHOTO CHTHAJIA.

Kpurepum ouenku:

- OIIEHKAa «3auTEHO» BBICTABIIACTCS ACIHPAHTY, €CJIM OCHOBHOM Marepuan yCBOEH, ACIHUPAHT
npuoOpes HeoOXOAUMbIEe 3HAHUS U YMEHUS,

- OLIEHKA «HE 3a4TE€HO)» - €CJIH OCHOBHOW MaTepuasl yCBOEH HEJ0CTaTOYHO, aCIUPAHT HE NMPpUOOpen
HEOOXOUMBIX 3HAHUI U YMEHU

11



