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AHHOTANMA

B kypce nekuuii paccMaTpuBarOTCS MPOLIECCH MEPEHOCa PUMECH B CHIIBHO HEOIHOPOIHBIX Cpelax, Koria
BPEMEHHbIC XapaKTEePUCTUKU (IUCHEPCHsl U CpegHee CMeEIIeHHe) aHcamOis MHUIPUPYIOLIMX YacTUIl] He
OITUCHIBAIOTCS KJIACCUUECKUMH 3aKOHOMEPHOCTSIMU. BHUMaHMe yieiaeHo BOIpocaM, BXKHBIM C TOUYKH 3PEHHS
IepeHoca PaJAuOHYKINAOB B TeoJorndeckux cpenax. OmucaHel pexuMbl cy0-, cymep- u kBasuauddysun.
[Tpoananu3npoBaHbl MPUYUHBI BOSHUKHOBEHHS KXKIOTO U3 PEKUMOB U CMEHA PEKHMOB BO BPEMEHH.
PaccMOTpeHBI OCHOBHBIE THITBI HEOAHOPOIHBIX CPEI: PETYISIPHO HEOAHOPOAHBIC, CTATUCTHYECKH OJJHOPO/IHBIC
PE3KO KOHTPACTHbIE, MEPKOSIMOHHBIE (Cpeabl ¢ (paxranmbHbIMU cBoiicTBamu). IlpoananmsupoBana ponb
PE3KOTr0 KOHTPACTa TPAHCIIOPTHBIX CBOMCTB, MPH HAIWYHAU KOTOPOTO CAMOCOTIIACOBAHHOE JCWCTBHE XOPOIIO
MPOBOJAIINX 00acTell U «JIOBYIIEK» MPUBOJUT K BOZHUKHOBEHHUIO CYO- W KBa3u-IH(D(Qy3HOHHBIX PEKUMOB.
PaccMotpena poib Koppesnsiuid GIyKTyaluidi CKOPOCTH MPH pean3aiu cynepanpysuu.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHue CTy[Jj€HTaMu Ha COBPEMEHHOM YpOBHE 3HAHHUN W HABBIKOB 110 MOJEJIUPOBAHUIO IPOLIECCOB
NepeHoca NPUMECH B CHIIbHO HEOAHOPOIHBIX CPEiax, B MEPBYIO OYepeib, IPUMEHUTEIBHO K podieme
0€301MacHOro 3aXOPOHEHUS PAANOAKTUBHBIX OTXO/I0B.

3agaun AUCOMIIHHBI
* dopmupoBaHME Yy CTyAEHTOB 0a30BbIX 3HAHUI B OOJACTH MOJAEIMPOBAHMS MMIPAIMM YacCTHIl B
cpelax ¢ pa3IMYHbIMH CBOMCTBAMU;

* (OOyueHue CTYyJICHTOB HaBBIKAM BBIJCNSTH CYIIECTBEHHBIE (PH3NYECKUE MPOIECCHI, C TOUKH 3PEHUS
MOJICIIMPOBAHUSI IPOOIIEMBI B IIEJIOM

* OOy4eHuE CTYJCHTOB METO/IaM Ka4eCTBEHHBIX OIIEHOK B 00JacTH MPHKIAJIHBIX 33/1ad MPOIECCOB
MepeHoca;

*  O3HaKOMJICHUS CTYACHTOB C MpHEMaM{ TOYHBIX PEIICHHWA B OOJACTH W3y4aeMOUN TUCIUIUIMHEBI U
COTIOCTAaBJICHUS TOYHBIX PEIICHUN C KaU€CTBEHHBIMHU OLIEHKAMH;

* OOy4eHus CTyIEHTOB METOAAM U IpUeMaM NPUMEHEHHs COBPEMEHHBIX MOJEINECH K PEIeHHIO 3a/1a4
0€e301acHOr0 3aXOPOHEHHSI PaIMOAKTUBHBIX OTXOOB.

. dopMUpOBaHUE Y CTYICHTOB HABBIKOB BBIMOJIHEHUS MCCICOOBaHMH B OO0NAcTH peELCHHS
MPaKTHYECKUX 3a/1a4 B paMKaX BBIITYCKHBIX pa0OT Ha CTENEHb MarkucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
npo¢ecCHOHANIBHON e TeNbHOCTH

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUIX

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

» dyHpnaMeHTaJIbHbIE IIOHATHUS U 3aKOHBI IEPEHOCA YACTULL IPUMECH B T€TEPOTCHHBIX CPEAAX;
» Hogeiimme npeacTaBieHus: 0 XapaKTepUCTUKAX HEOIHOPOJIHBIX HEYMOPAIOUCHHBIX cpel (B MEPBYIO
o4epesib, IPUMEHUTEIBHO K CBOWCTBAM Ie0JIOTHUECKUX (opMaruii);
. CoBpeMeHHBIE MOAENM TMEpPeHOCa B  HEOAHOPOOHBIX CpeJax pasjIidYHOro  THUIMA!
PETYIISIPHO-HEOIHOPOIHBIX, CTATUCTHYECKH OJHOPOIHBIX, (PpaKTaIbHBIX.
 Tlopsiiku YMCICHHBIX BEJIMYMH XapaKTEPHBIX [UIA PA3JIYHBIX THIIOB IIEPEHOCA B CPEAax Pa3IMyHOTO
TUIIA;
*  Croco0Obl OIICHKH HaJEKHOCTH M O€30IMaCHOCTH 3aXOPOHEHHS PAaAMOAKTHBHBIX OTXOAOB, C TOUKH
3peHus IeHCTBUS Te0IOTHYECKUX OapbepoB.

YMETb!

*  Beigensars cymecTBeHHbIE (GU3NYECKUE MPOLECCHl, ¢ TOYKU 3PEHHS MOACIMPOBAaHUS MPOOIEMBbI B
LEJIOM;
* [Ipou3BOANTH YHUCICHHBIE OLIEHKU MO MOPSAKY BEJINYHUHBI,
* BriOupars afeKBaTHYI0 MOJIEIb IJIS OMMCAHUS MUIPAIlMK PaJMOHYKINIOB B TE€OJIOTHUECKON cpene
OTIPEJICIICHHOTO THIIA;
. OrneHuBaTh CIOCOOHOCTH TE€OJOTMYECKHX (OpMalMii OIpPEAETICHHOIO THUIA IPENsTCTBOBATh
pacnpoCTpaHEHHIO OMACHBIX 3arPsI3HEHHI;
+  @opmynupoBaTh TpeOOBaHUS K BBIOOPY €CTECTBEHHBIX I'€OJOIMYECKHX OapbepoB, HCXOIs M3
CBOWCTB M IPEJICTaBICHUH O XapaKTEPUCTHKAaX PaJUOHYKIIUAOB, TOAJIEKAIINX 3aXOPOHEHHIO;
*  OrneHuBaTh CTEMEHb HAJACKHOCTH U Oe3omacHocTH xpaHwinn] PAO ¢ TOYKHM 3peHHsT CKOPOCTH
MPEOIOJICHHSI OTIACHBIMU IPUMECSMU Ie€0JI0rMYECKOro Oapbepa.

BJIaJICTh:

* HaBbikamu BBIACHATH CyIIECTBEHHBbIE (PU3NUYECKHE MPOLECCHl, C TOUKH 3PEHHUS] MOACIHUPOBAHUS
MPOOJIEMBI B I1EJIOM;

» KynbTypoii MpoBeaeHUS YUCIEHHBIX OLEHOK IO MOPSJIKY BEIHUYNHEL,

. OmnbITOM BBIOMpAaTh aJEKBaTHYIO MOAENb JJIS ONHCAaHUS MUTPAlUM PaJUOHYKIHIOB B
Fe0JIOrMYECKOH Cpefie ONPENEIEHHOIO THIIA;

* IIpakTHKOI OIEHKH CIIOCOOHOCTH Te0IOTUIECKHX (hOpMaIuid OTPEIEIICHHOTO TUIIA MPETSITCTBOBATh
pacnpoCTpaHEHHIO OMACHBIX 3arpsI3HEHUN;

* Haseikamu (opmynupoBanust TpeOOBaHUN K €CTECTBEHHBIM I'€OJIOTHYECKUM Oapbepam, UCXOIS U3
MpeacTaBIeHUH 00 MX CBOWCTBAX M XapaKTEPUCTHKAaX PaJOHYKINAOB, IOAJIEKAIINX 3aXOPOHEHHIO;

*  MeTonamMu OLEHKH CTENEHH HAAEKHOCTH M Oe3omacHocTH XpaHwmuil PAO ¢ Touku 3peHus
CKOPOCTH TIPEOI0JICHUS ONIACHBIMH MTPUMECSIMHU T€0JIOTHYECKUX 0apbepoB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenue. § Ilepenoc  npumecu B 3 3
OITHOPOIHOMU Cpefe.
) [Ipocreiimine CUIBHO  HEOAHOPOIHBIC 3 3
Cpeapbl.
3 IIpocras wmopens J[lpIxHEe I cpen, 3 3
COAEPIKALINX CUCTEMBI TPELIUH.
4 [lepenoc B perymspHO- HEOAHOPOIHBIX 3 3
cpenax, 00yCIOBICHHBIN aJBEKIHEH.
5 CunbHO ~ KOHTpacTHbIE  Cpelbl € 3 3
({paKkTagbHBIMU CBOHCTBAMHU.
6 OCHOBBI TEOPUH MTEPKOJISLIUH. 3 3




Huddysuss yactuim Ha KiIacTepax c
(bpakTaIbHBIMH CBOWCTBAMHU.

Pexxumbl  mepeHoca,  00yCIIOBJICHHBIE
8 ClTyJaitHO! aJBEKLIUU B 3 3
MEPKOJISIUOHHBIX Cpeaax.

Monens  cay4yalHbBIX — ONyXIaHUA B

? HETIPepPHIBHOM BPEMEHH. 3 3
10 |IlepeHoC B IBYNOPHUCTHIX CpENax. 3 3
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue. [lepeHoc nmpumecu B OJHOPOAHOU cpee.

. CpeL[Hee CMCHICHUC U NJUCIICPCUA.
. qDYHKLII/IH MJIOTHOCTH BECPOATHOCTHU.

W N ==

. KomOuHaropHoe paccMoTpeHuUe.

N

. YpaBHEHHE IIEPEHOCA U €TO PELICHHUE.

5. PacmpeneneHue KOHLEHTPaLMU YacTUI] B OCHOBHOM OOJNake M HAa aCHUMIITOTHYECKH JIaJEKHX
pacCTOSIHUSAX.

6. Pexxum kitaccuueckoii aaBekuu-auddy3um.

7. Ilpocrelimue MpuMepbl aHOMaJIbHBIX PEKHUMOB IIEPEHOCA

N

. [Ipocreiimue CUIbHO HEOAHOPOAHBIE CPEBI.

[Ipoctas mopens JlpIxHE [Ist OAHOM TpeuuHbl. KauecTBeHHBIN aHAIN3 U TOYHOE PEIICHHUE.
«bbIcTpas» u «MeuIeHHas» NoACUCTEMBl. MenieHHas cpefia Kak JIOBYIIKA.

[1nockas U nUAMHAPUYECKAs! TEOMETPUU.

Pexxum cyonuddysun.

W3MeHeHue pesKuMoB IIepeHoca O BpeMEHEM

M

W

. [Ipocras mozxens JlpIxHE 1T Cpes, COAEPKAITINX CUCTEMBI TPEIIHH.

1. IloHsTHE aKTUBHOTO YHCIIA TPEIIHH.

N

. CrenenHoii u norapumMudeckuii cyonnddy3noHHBINA peKUMBI.
. I'pebenikoBbie CTPYKTYPHI

W

4. TlepeHoc B peryisipHO- HEOMHOPOJHBIX Cpeiax, 00yCIOBICHHBIN aBEKITUCH.

. O6obmiennas mozaens JpixHe. Pexxum kBazumuddysnn.

. Cnoucrsie cpenpl. CiydaitHOE M PErysIsipHOE paclpeieieHHe CKOPOCTEH.
. Koppensiunonnas GyHKIms CKOpocTH.

. Cynepauddysus B MOAETH CIOUCTOMN Cpelibl

AW O~

5. CUIIbHO KOHTPACTHBIE CPEbl ¢ PpaKTaTbHBIMH CBOWCTBAMH.

—_

. CoiicTBo camomnonobusi. Onpenenenue Gpakrania.

N

. ®paxTanbHas pa3MepHOCTH (eMKOCTh). O0nacTh GpaKkTaaIbHOCTH.

W

. IIpocreiimue npuMepsl peryasipHbix ¢ppakranioB. CiaydaiiHbie (paKTabl.




4. Tlepeceuenue GppakTaJbHBIX MHOKECTB.

5. ®paxTanbHble CBONWCTBAa CUCTEM TPEIIUH B T€OJIOTHYECKUX CPEelax M KOPPENLIUOHHASA (YyHKIHS
MOJIS1 CKOPOCTEW MHPUIBTPALIH B HUX.

6. MynbTudpakraisl.

[@)

. OcHOBBI TCOPUH NCPKOJIAINHN.

IIpocreiimme 3anauu CBSA3EH U y3JI0B.

[lepKonAIMOHHBIE KIACTEPHI.

ITopor nporekanus. beckoHedHbIN KnacTep.

OcTOB 1 MepTBbIE KOHILIBI IEPKOJISIIUOHHBIX Ki1acTepoB. KoppemsimuonHnas mumHa.

wkwbh -

OdpakTalbHasi pa3MEPHOCTh U KPUTHUECKUE UHACKCHl. YHUBEPCAIBHOCTh KPUTUUECKUX WHJICKCOB
JUTSI TIEPKOJISIITUOHHBIX MOJIETIEH.

6. KoHTHHyalbHbIE MOAETH TEPKOJIALINU.

7. Muddy3us yacTuil Ha KiacTepax ¢ PpakTalbHBIMU CBOMCTBAMHU.

1. BpemenHo#t ckednuHr Juis  murpaudu  dactui, Ha canderke CeprnuHckoro. Meton
MPOCTPAHCTBEHHON PEHOPMHUPOBKH.

2. Huddysus no neproIIUUOHHOMY KJIACTEPY ¢ KOHEYHOW KOPPESLUOHHOW AJTMHOW Ha MajblX H
Oonbinux BpeMeHax. CMeHa pe)XKMMOB IEpeHoca.

8. Pesxumbl iepeHoca, 00yCIIOBIICHHBIE CITyYaifHOHN aJIBEKIIMU B MIEPKOJIIIMOHHBIX CPE/Iax.

1. Kpurudeckuii MHAEKC CTETIEHHOTO YOBIBAHHSI KOPPEISIIMOHHON (DYHKIIMU CKOPOCTH h.

N

. PexxuMsl nepenoca B 3aBucuMoctu oT 3HaueHus h. KauecTBeHHast nHTEeprpeTars.
3. BuusHue 10ByILIEK Ha PEXXUM IIEpeHoca.

Ne)

. Monenb ciny4aiiHbIxX ONyKJaHH B HEMPEPHIBHOM BPEMEHH.

1. OcHosuble noaoxenust moaean CTRW.

2. BrlpaxkeHune [ IUIOTHOCTHM BEpPOSITHOCTM pacupenesieHuss dvactuy B Dypee-Jlamuac
MIPECTABIEHUH.

3. Ilonets! n nporynku Jlesn.

10. ITepeHoC B ABYIOPUCTHIX Cpeax.

1. Knaccuueckast Moaeb JBYNOPUCTOM cpenbl. DPPeKTUBHBIE KOHCTAHTHI IIEPEHOCA HA «OOBIINX>
BpeMeHax. TpyaIHOCTH KJIACCUYECKON JBYIIOPUCTON MOJEIH.

2. HepaBHOBecHast MOJIENb IBYTIOPUCTOM Cpebl.

3. @yHkuMs namsaTH. ACUMITOTHYECKHE BBIPAKCHUS U1 QYHKIIMU MAaMITH IPU OOJBIINX U MaJIbIX
3HaYeHUAX nepeMeHHol Jlamnaca. PexxuMel nepeHoca.

4. KonnongHOo-yCUIEHHBIN TEPEHOC B PE3KO-KOHTPACTHBIX CPENax C JABYIMOPUCTON CTPYKTYPOH .

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
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2. I. K. bapen6nart, B.M. Earos, B.M. Prokuk. JIBikeHHe KUIKOCTEH U ra30B B IPUPOIAHBIX
miactax, [7. 4, Mocksa, «Henpa» 1984.

3. C. B. boxokun, J[.A. ITapmun, @pakransl 1 myastudpaxraisl, - Mxesck: «PerymispHas u
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otxo10B, Mocksa: Hayka, 2005.
3. D. ben-Avraham, S. Havlin, Diffusion and Reaction in Fractals and Disordered Systems,
Cambridge, University Press, 2000

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ms Office
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM TMOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOTyYCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE UiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKaluK HAYYHBIX CTAaTeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PEIYIBTATC UIYUCHUA AUCIUIIIIAHBI «AHOMAaJIbHEIC PCKUMBI IICPCHOCA B CUJIbHO HCOAHOPOAHBIX CpCaax»

00yJaroIuiics JOKeH:

3HATb:

» (dyHpnaMeHTaJIbHbIE IIOHATHUS U 3aKOHBI IEPEHOCA YACTULL IPUMECH B T€TEPOTCHHBIX CPEAAX;
» Hogeiimme npeacTaBieHus: 0 XapaKTePUCTUKAX HEOIHOPOIHBIX HEYMOPAJOUCHHBIX cpel (B MEPBYIO
odepesib, IPUMEHUTEIBHO K CBOWCTBAM Ie0JIOTHUECKUX (opMaruii);

. CoBpemMeHHBIE  MOJETH

nmepeHoca B

HCOAHOPOAHLIX  Cp€aax  pPa3jIM4YHOIo  THUIIA:

PETYIISIPHO-HEOIHOPOIHBIX, CTATUCTHYECKH OJHOPOIHBIX, (PpaKTaIbHBIX.
 Tlopsiiku YMCICHHBIX BEJIMYMH XapaKTEPHBIX [UIA PA3JIYHBIX THIIOB IIEPEHOCA B CPEAax Pa3IMyHOrO

THIIA;

*  CrocoObl OIICHKH HaJEKHOCTH M O€30IMaCHOCTH 3aXOPOHEHHS PAaAMOAKTHBHBIX OTXOAOB, C TOUKH
3peHus IeHCTBUS Te0IOTHYECKUX OapbepoB.

yMeThb:

° BBI,I[CJ'IHTL CYHICCTBCHHLIC (bPISI/I‘{eCKI/Ie npouecChl, ¢ TOUYKU 3pCHUA MOACINPOBAHUA HpO6J'ICMBI B

LIEJIOM;

* IIpou3BoauTh YUCIECHHBIE OLEHKH IO MOPSAKY BEIUUUHBL,
* BriOupars ajiekBaTHYI0 MOJEIb JUIS ONMCAHMsI MUTPAIMH PAJHOHYKIIUIO0B B TEOJIOTHYECKON cpelie

OMPCACIICHHOIO TUIIA,

. OrneHuBaTh CIOCOOHOCTH TE€OJOTMYECKHX (OpMalMii OIpPEAETICHHOIO THUIA IPENsTCTBOBATh
pacnpoCTpaHEHHIO OMACHBIX 3arPsI3HEHHI;

+  @opmynupoBaTh TpeOOBaHUS K BBIOOPY €CTECTBEHHBIX I'€OJOIMYECKHX OapbepoB, HCXOIs M3
CBOWCTB M IPEJICTaBICHUH O XapaKTEPUCTHKAaX PaJUOHYKIIUAOB, TOAJIEKAIINX 3aXOPOHEHHIO;

*  OrneHuBaTh CTEMEHb HAJACKHOCTH U Oe3omacHocTH xpaHwiun] PAO ¢ TOYKHM 3peHHsT CKOPOCTH
MPEOIOJICHHSI OTIACHBIMU IPUMECSMU I€0JI0rMYECKOro Oapbepa.

BJaJeTh:



* HaBblkaMu BBIIENATH CYLIECTBEHHbIE (PU3MUECKHE ITPOLECCHI, C TOYKU 3PEHHS] MOIEITHPOBAHHS
po0JIeMbl B LIETIOM;

» Kynbrypoli npoBeieH!s YUUCIIEHHBIX OLICHOK 110 IIOPSIKY BEJIIMYMHBI;

. OnbiTOM BBIOMpPATh aJEKBAaTHYIO MOJENIb JUId ONHMCAaHUS MUTpAlM{d PaJUOHYKIHIOB B
re0JIOrNn4YECcKOil cpelie OIpeesIeHHOTO TUIIa;

 IIpakTHKO# OLEHKH CIIOCOOHOCTH T€0IOTHYECKUX (hopMaluid OTPEIEIICHHOTO TUIIA MPETSITCTBOBATh
pacnpoCTpaHEHHIO ONACHBIX 3arPsI3HEHUI;

» Hassikamu popmynupoBanus TpeOOBaHUN K €CTECTBEHHBIM I'€OJIOTMYECKUM Oapbepam, UCXOns U3
Ipe/CTaBICHNI 00 NX CBOMCTBAX M XapaKTEPUCTHKAX PAJHOHYKIHMIIOB, TOUISKAIINX 3aXOPOHEHHUIO;

*  MeTonamMu OLEHKM CTEIEHH HAASKHOCTH W Oe3omacHocTd Xxpanwinim PAO c Touku 3peHus
CKOPOCTH TPEOJIOTICHUS OIACHBIMH ITPUMECSIMU T€0JI0THYECKUX OaphepoB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menpi0 KOHTPOJISEI OCBOSHHUS OOydYaIOIUMUCS y4eOHOTO MaTepualia MPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuarumuxcst

Bomnpocs! k 5k3aMeny B 10 cemectpe:

1. Ilpocras mogens dvixue (quddysus B oqHoN TpemuHe). PexxuMbl nepeHoca Aisi TPEIUHbI B BUE
IUIOCKOTO CJI0S U IpsAMOro HuiuHapa. KauecTBeHHOE paccMOTpEHUeE.

2. OO6o6meHHast Moaenb JIpixHe (aJBEKIM B TpeIIMHE). Pe:XuMbl mepeHoca Juis TPEUIMHbI B BHJIE
IUIOCKOTO CJIOA U MPSIMOTO LMJIUHIPA.

3. Ilpocras monens JlpixHe 11s psiaa u3  TpemuH. Ciyyan MI0CKUX U HMIMHAPUYESCKUX TPELIHH.

4. TloBeneHune KOHIEHTPALXHU B IPOCTOi MoAenu JIpIXxHE Ha aCHMOTOTHYECKU OOJIBIINX PACCTOSHHUIX
(cimyuaii MI0CKOM TPEUTHHBI).

5. JIByMepHas clouCTasl cpena ¢ aiBeKIued. Pexxumel nepeHoca Juisl NEPUOAUYECKOTO U CIIy4alHOro
pacnpeeneHts HallpaBJICHUH CKOPOCTH T10 CJIOSIM.

6. ®paxransl: ppaxTanbHas pa3MEpPHOCTb, IPUMEPEI, llepecedeHre (PpaKTaIos.

7. OcHoBbl Teopuu mnepkomsauuu. Ilopor mporexanusi. CTpyKTypa M CBOMCTBa MEPKOJSLUOHHBIX
knactepoB. Kputndeckue naaexcol. KoppemsimonHsslil paguyc.

8. Bpemennoi#t ckeiinmuar s quddysunm  gactun, Ha canderke CeprnmHckoro. Metoa
MPOCTPAHCTBEHHOW PEHOPMHUPOBKH.

9. BpewmenHnoii ckeiinunr 1 auddysun gactun Ha canderke CepnuHckoro. Pacyer ocHoBaHHBIN Ha
COOTHOILIEHUM DWHIITENHHA.

10. Ilepenoc B cpesae co Ciy4allHBIM MOJEM CKOPOCTEH aJlBEKLUH. 3aBUCUMOCTh M XapaKTep pexuMa
IepeHoca OT CKOPOCTH YOBIBaHUS KOPPENSIMOHHOW (PyHKIHMH CKOPOCTH. Pexumbl mepeHoca W ux
XapaKTEPUCTHUKH [IPH KOHEYHOM PaIUyCe KOPPEIALNU CPEbI.

11. OcnoBusle nonoxenus: mogenn CTRW. BripaskeHue a7l IUNIOTHOCTH BEPOSITHOCTH PaclpeeCHUs
yactull B @ypre-Jlamiac npeacTaBicHUN.

12. Kiaccudeckass Mojielib ABYHOPHUCTOM cpefbl. D(h(heKTUBHBIE KOHCTAHTHI MEPEHOCa Ha «OONBITHX)
BpeMeHax. TpyJHOCTH KIIaCCHUYECKOM JBYTIOPUCTOH MOICIH.

13. HepaBHoBecHast MOAENb ABYNOPUCTONU cpelibl. DYyHKIUS NaMITH. ACUMIITOTUYECKUE BBIPAKECHUS
JUTs1 QYHKIIMW TIaMATH TIpy OONBIIMX M MAJIbIX 3HAUEHUSIX TIepeMeHHoi Jlamnaca.

14. PexuMsbl niepeHoca NpUMECH B CTaTUCTUYECKH OJHOPOAHBIX TPEIIMHOBATO-IIOPUCTBIX Cpelax Ipu
COOTHOILIEHUH XapaKTEPHBIX BPEMEH.

[Tpumep sK3aMeHAIMOHHOTO OMITeTa:
1. O600menHas Moaens JlpIxHe (aABEKIUS B TPEIIUHE).
2. @paxransl: (pakTagbHas pa3MEpHOCTh, PUMEPHI, TIepecedeHe PPaKTaioB.

3. Kitaccuueckas Mozenb OBYMOPUCTOH cpelbl. DPQPEeKTUBHbIE KOHCTAHTHI MEPEHOCA Ha «OOJBIINX)»
BpeMeHax. TpyaIHOCTH KIIACCUYECKON JBYIIOPUCTON MOJEIH.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpoBOOUTCS B  ycTHOW (opme, mo Oumneram. B kaxkaom OuiieTe npencTaBiIeHO TpHU
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaromemycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OIHOTO ACTPOHOMHYECKOTO Yaca.



