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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omcuunnvHel paspaboTan(a)(vn) 3asenyowmii kadenpoi, K.H. (noueHT) AkdypuH A L. (Kagenpa
panmoacTpoHoMuu, Beicwas wkona kmbepdonmanyeckux CUCTeM 1 NpUKnanHomn anekTpoHuku), Adel.Akchurin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

0COBEHHOCTY pacnpoCTPaHeHnsl PaanoBOsH B HA3KOTEMMNepaTypHOI nnasme, Tina MoHOCHEPHOA.

pasnuyns pacnpocTpaHeHns paavoBosiH B HEOOYNNOTHEHHOW (OoKpuUTUYeckon underdense) 1 nepeynioHeHHO
(3akpuTnyeckor overdense) nnasmax;

0COBEHHOCTH pacnpocTpaHeHns, HaknagbiBaeMble BHEWHUM MAarHUTHbIM MONEM;

xapakTepHble (DOPMbl NMPOSIBNIEHUS CUTHAMOB MOHOrO OTPaXEHWS U HECKOMbKMX BUAOB TUMUYHOTO PACCESHMS
(Bynbcp-6perroBckoro, (PPEHENEBCKOro 1 PENEBCKOro) Ha pagapax pasnuyHoro ananasoHa;

0COOEHHOCTM NMNa3MeHHbIX PE30HAHCOB B HU3KOTEMMNEPATYPHO NNasMe 1 3KCNepuMeHTanbHble Crnocobbl ux
pervcTpaumm

JonxeH ymeTb:

pasbupartbes B pe3ynbrarax SkCnepMMEHTanbHOro 30HANPOBAHUS;

BbINOMHATb MHTEPNPETALMIO NONYYEHHbIX AaHHBIX HA OCHOBE MaTeMaTtn4ecKoro MoOAennpoBaHnS;

BbINONHATL NEPBUYHYIO 00pabOTKy AaHHbIX 30HAUPOBAHUS, @ TakXe COCTaBNSATL CBOLHYIO MHZOPMALMIO O CYTOYHbIX
CE30HHbIX 1 MEXTOA0BbIX Bapuaumi.

JonxeH Bnagetb:

MEeTOVKOW U cpeacTeamMm o6paboTkn AaHHbIX, HENOCPEACTBEHHO MOJyYaeMblX C 30HOMPYIOWMX MOHOCHEPHYIO
nnasmy ycTaHOBOK;

MeTOLMKOM pac4yeTa pacnpocTpaHeHnda pagnoBOH, MO3BONAOWKMX BbIMONHATD MHTepnpeTaunto NoNly4eHHbIX OaHHbIX.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

K MOHVMAHMWIO CUrHATYP NPOSIBNEHNA NOCTOSIHHBIX M3MEHEHWI CTPYKTYPbI MOHOCKEPBI B AaHHbIX PAANO30HANPYIOWMX
YCTPOWCTB M NCMONb30BaTh 3TV AaHHbIE B MOMCKE (PMU3NYECKOMN NPUUMHBI BOBHUKHOBEHUS HEOAHOPOLHOCTEN;

K MPUMEHEHUIO NONYYEHHbIX AAHHbIX K PacyeTy CUrHanoB paamocBs3n Ha OCHOBE MOMHOMO OTPAXEHUS,
BYNbdp-OperroBckoro paccesHns

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.02 OucumnnuHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoin nporpammel 03.04.03 "Pagnodgusrka (MHopMaLoHHbIE NPOLECChl U CUCTEMDI)"
M OTHOCUTCS K OMCUMMNANHAM MO BbIGOpY.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb OUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 56 4aca(oB), B TOM yncne nekuuu - 28 yaca(oB), NpakTMyeckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 70 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMNNHBI: 3K3aMeH B 3 ceMecTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl gucumnanHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. [NoBeneHwe anekTpoHa
(nnasmbl) B MOCTOSAHHOM MarH1TOM
1 |none, rupodactoTa 1 rupopesoHaHc, 3 > 5 0 4
" |napMOpOBCKUIA pannyc BpaweHus
9NEeKTPOHa, Beaywmin ueHTp (guiding
center) Bpallarowwerocs anekTpoHa.
Tema 2. lNoBeneHne anekTpoHa
(nnasmbl) B 0OHOBPEMEHHO
NPUCYTCTBYIOLWWNX MOCTOAHHOM
) MarHMTOM none n nonepeyHom 3 4 4 0 6

" |(NPOA0AbHOM) NEPEMEHHOM
3N1eKTPMNYECKOM rone, Kak
npocTenwas nuMnTaLms BO34eNCTBnNS
npoxoasLen pagnoBonHbl.

Tema 3. lNoBeneHune anekTpoHa
(nnasmbl) B 0OHOBPEMEHHO
NPUCYTCTBYIOWNX MOCTOSAHHOM
MarH1UTOM rosne 1 nornepeyHom
3. [nepemeHHOM Bpalarowemcs 3 4 4 0 6
3NEeKTPUYECKOM none. YpaBHeHUs
Makcsenna. [NpusBeneHve ypaBHeHWI
Makcsenna K ypaBHeHuo Tuna
WpennHrepa/l'enbMronbua.

Tema 4. ®a30Bblil U rPyNNoOBOA

KOadhpULUMEHTbI NpenioMneHnsa ang
4. |pagnoBONH B MarHNTOAKTUBHOM 3 2 2 0 6
nnasme n ux otobpaxeHue Ha
OMCrnepcnoHHOM 3aBUCMOCTM.

Tema 5. BeptukanbHoe
30HAMPOBaHME NOHOCKEPDI.
MoHorpammbl. NonyvyeHne MoaenbHbIX
5. [moHorpamm no 3agaHHomy 3 4 4 0 10
BEpPTMKaNnbHOMY Npocuio
3NEKTPOHHOW KOHLeHTpauuu.

Tema 6. Vicnonb3oBaHue onbiTa,
HakoMMNeHHOro B KBAHTOBOW MexaHuke
B peleHun obpaTHbIX 3aaay, K

6. [HEKOTOpPbIM PaaMOdPUINYECKUM 3 4 4 0 6
3apayam, Ha npuMepe 30HANPOBaHUSA
noHocaoepbl.

Tema 7. MpocToii cnocob

7. [BoccTtaHosneHus Ne(h)-npocomns no 3 2 4 0 10
9KCMNepUMEHTaNbHbIM MOHOrPaMMam
8 Tema 8. HabntoneHune noHocgepHbIx 3 5 0 0 6

" |HEOAHOPOJHOCTEN HA MOHOrpaMMaXx.

Tema 9. HabntoneHne noHocoepHbIx
HEOLHOPOOHOCTEN Ha Pa3NNYHbIX

9. |KOrepeHTHbIX N HEKOrepeHTHbIX 3 2 0 0 6
panapax. bperroesckoe u
dopeHeneBckoe paccesHus
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 10. AkycTnyeckoe
30HAMpPOBaHME Kak npumep
10./AMCTaHLMOHHOro 30HANPOBaHNS 3 2 4 0 10
oTpaxatowmx o6eKToB,
PacnonoXeHHbIX B XUAKOCTU

Ntoro 28 28 0 70

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)

Tema 1. NoBeneHue aneKTpoHa (naasmbl) B NOCTOSSHHOM MarHUTOM fone, rmpoyactota U rMpope3oHaHc,
NnapMOPOBCKUIA paauyc Bpall,eHUs 3NeKTPOHa, BeayLuun LeHTp (guiding center) BpalLaloLLLerocst a1eKTpoHa.

[MoBeneHme anekTpoHa (Mnasmbl) B NOCTOSHHOM MarHUTOM Mofe, rmpo4YacToTa 1 rmpope30oHaHc, NapMOPOBCKUIA paanyc
BpalleHns anekTpoHa, Beaylmin LeHTp (guiding center) Bpaliatolerocs anekTpoHa; nosefeHne anekKTpoHa (nnasmbl) B
OJHOBPEMEHHO MPUCYTCTBYIOWMX MOCTOSAHHOM MarHUTOM NoJie U NoNepPeyYHOM (NPOAONbHOM) NOCTOSHHOM
3NEKTPMYECKOM Mone, ApendooBbIi TOK, NeaepCeHOBCKas, X0nnosckas (NpoaonbHas) NpoBoAMMOCTH.

Tewma 2. MNoBeneHne 9JIEKTPOHa (nnasmbl) B OOHOBpPEMEeHHO NMPUCYTCTBYHOLUX NMOCTOAHHOM MarHATOM noJsie n
nonepe4yHomMm (I'IpO,lJ,OﬂbHOM) nepeMeHHOM 3J1IeKTpU4YeCKOoM none, Kak npocreﬁu.laﬂ MMUTaLMA BO3OENCTBUSA
npoxo.u.ﬂu.l.eﬁ PaAnoOBOJIHbI.

MoBeneHwue 9NIEKTpPOHa (I'IJ'Ia3MbI) B OOHOBPEMEHHO NPUCYTCTBYHOWMX MOCTOAHHOM MarHMTOM noJsie n nonepevyHom
(I'IpO,D,Ol'IbHOM) nepeMeHHOM 3/IEKTPNHECKOM none, Kak I'IpOCTQI7ILIJ8$I MMMTauuns BO30ENCTBUS I'IpOXO,EI,FILI.I,GVI PannoBOJHbI,
npeueccuns aNeKTpoHHOro BpaleHns nnm Kpyroeoe spalleHne segyuero LeHTpa, FVI6pI/I,£I,HbIe pe30HaHCHbIE HaCTOTbl.

Tewma 3. NMoBeneHne anekTpoHa (naasmbl) B OAHOBPEMEHHO NMPUCYTCTBYIOLLUX MOCTOAHHOM MarHUTOM rnorne u
rnonepeyHoOM NepeMeHHOM Bpall,aloLLLEMCS ANEeKTpU4Yeckom none. YpasHeHuss Makceenna. NpuseneHune
ypaBHeHun MakcBenna K ypaBHeHuto Tuna LLpeauHrepa/l'enbmronbua.

[MNoBeneHue anekTpoHa (nnasmbl) B 0OOHOBPEMEHHO MPUCYTCTBYIOWNX NOCTOSHHOM MarHMTOM rone 1 nornepeyHoMm
nepemMeHHOM BpallaloleMcs anekTprU4eckom nosne, Kak UMnTaLmsa Bo3gencTsus npoxoasiuen panvoBonHON. YpasHeHUs
Makcsenna. MNpueeneHue ypaBHeHni Makcsenna k ypasHeHuio Tuna WpepuHrepa/l'ensmronsua. Beibop mexay
doopmamu rnpenctasneHnsa opudpdpepeHumnanbHoro ypaBHeHMs B 3aBUCMMOCTY OT BOJIHOBOTO YKCa UKW OT 4acToThl.

Tema 4. ®a30BbIA U rPYNNOBOA KOG CPULIMEHTBI NPENOMAEHUS ANl PaAVMOBOIH B MarHUTOAKTUBHOM Nna3me U ux
oTo6paxeHue Ha BUCNEePCMOHHON 3aBUCMMOCTH.

das0Bbli U rPYNNOBO KO3MULIMEHTLI NPENOMAEHUS A8 PAOUOBO/H B MarHUTOaKTUBHOM Nna3me 1 Ux oTobpaxeHune
Ha OUCMNEePCUOHHON 3aBUCUMOCTW. Pe30HaHChl 1 TOUKU OTPaKeHMsl Ha AUCNePCUOHHO 3aBucuMocTy. uarpamma
KnemmoBa-Mannanu-9nnuca. XapakTepuctmieckme Modpl pacnpocTpaHeHns 06blkHOBEHHas 1 HeoOblKkHOBEHHas (NeBo-
1 NPaBoNoNspM30BaHHas) BOMHbI. LLIMPOTHBIE 1 BbICOTHLIE 3aBMCUMOCTU (DA30BOr0 KO3(ULIMEHTA NPENOMIEHNS.

Tema 5. BepTuKaanoe 30HOUpoBaHue uoHocdepsbl. MOHOI’paMMbI. I'Ionyl-lel-wle Mode/ibHbIX MOHOrpamm no
3apaHHOMY BepTUKanbHOMY Npohunio aNeKTPOHHOW KOHLLeHTpaLun.

BepTtukanbHoe 3oHAMpoBaHme noHocdepbl. VloHorpammel. MNMonyyeHne MogenbHbIX MOHOrpPamMm no 3agaHHoMy
BEPTUKANbHOMY NPOCOUI0 3NEKTPOHHON KOHLIEHTPaLMM HA OCHOBE NoAcyeTa rpynnoBoro 1 ¢pasoBoro nyten
06bIKHOBEHHOI 1 HEOBbIKHOBEHHOM MO Anst MoLenbHbIx cnoes. Jeictaytowas (virtual), dpaszoBas/cdazomeTpuyeckas u
WCTUHHAs BbICOT. BbiCOKOTOYHOE OnpeaeneHne BbiCOTbl OTPAXEHUS METOLOM CTaLMOHAPHON (hasbl 1 METOLOM
Hanbonbluel 3HTPONUK B CNEKTPaNbHOM NpocTpaHcTee. OnpeneneHne BepTUKanbHOM FpynnoBoi 1 ¢ha3oBoi
cKopocrTei.

Tema 6. Ucnonb3oBaHue OMnbiTa, HAKOMJIEHHOTO B KBAHTOBOW MeXaHMKe B peLlueHun obpaTHbIX 3adad, K
HeKOTOpbIM paanodousnyeckum 3agadyam, Ha npMMepe 30HANPOBaHMA NoHocdoepbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 us 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHel "PaanonHdopmaTuka"; 03.04.03 "Pagmocouamka”.

Vicnonb3oBaHue onbiTa, HAKOMIEHHOrO B KBAHTOBOW MEXaHMKE B peweHnn O6paTHbIX 3anad, K HeKOTOpbIM
pagononanyeckmm 3agadam, Ha npumepe 30HOMPoBaHUSA MOHOCKOEPDI, rOe B pOnu NoTeHumMana ncnonb3yetcs
NPOCTPAHCTBEHHO NepeMeHHas KOHUEeHTpaunsa nna3mbl (SﬂeKTDOHHaH KOHLI,eHTpaLI,I/Iﬂ). AHanorus mMexny
pacnpocTpaHeHnem paanoBOJiHbl B I/IOHI/I3I/IpOBaHHOI7I cpene v BONMHOBOOHbIM pacnpoCTpaHEHUNEM.

Tema 7. MpocTon cnoco6 BoccraHoBneHust Ne(h)-npodunsa no akcnepuMeHTanbHbIM UOHOrpaMMaMm
MpocToli cnocob BoccTaHoBneHmst Ne(h)-npodounsi no akcnepuMeHTasbHbIM MOHOrPaMMaM.

Wcnonb3osaHne nporpamm POLAN n ITERAN BocctaHoeneHust Ne(h)-npodouns. CpaBHeHWE X BO3MOXHOCTEN.
BO3MOXHOCTU Takmx Nporpamm B BblAENEHUN NEPEMELLAIOWNXCH NOHOCEPHbBIX BO3MYLLEHMNA. BO3MOXHOCTN 9TMX
nNporpamm no MCMob30BaHNIO AAHHbIX ABYX MarHUTOMOHHbIX CeA0B O4HOrO MOHOCEPHOMO CNOS.

Tema 8. HabniogeHne noHoccepHbIX HEOAHOPOAHOCTEN HAa MOHOrPaMMax.

HabnionoeHne noHocgepHbIX HEOOHOPOAHOCTEN HA MoHOrpaMMax. MHOXEeCTBeHHOe paccnoeHne cneaos, nosiBneHne
JOMONHUTENbHbLIX (COMYTCTBYIOWMX, OyONMKATUBHBIX, NBOMHBIX, OyanbHbIX U BUNOOOPAa3HLIX) CNenoB, TOHKas ha3oBas
CTPYKTypa CnefioB cnoes, (OOKYCMPOBKa/0edOKYCUPOBKA OTPaXEHHbIX CUTHaNOoB, paccesHue. Pasnnuusi B NposiBNeHnm
Ha MOHOrpaMmMax HeoIHOPOLHOCTE PasHOro NPOCTPaHCTBEHHOrO MacTaba.

Tema 9. HabnoaeHne noHocpepHbIX HEOAHOPOAHOCTEN Ha Pa3/INYHbIX KOrePEeHTHbIX M HEKOrepPeHTHbIX
papapax. Bperroeckoe u copeHeneBckoe paccesiHus

HabntoneHne noHocepHbIX HEOOHOPOOHOCTEN Ha Pa3NNYHBIX KOFEPEHTHbIX U HEKOrepeHTHbIX panapax. CBepXToYHoe
HabnoaeHne NOHOCHEPHbIX M3MEHEHUI Yepes3 perncTpaLunio NNasmMeHHon NMHUK Ha panape HeKOrepeHToro
paccesiHusi. bperrosckoe 1 gopeHeneBckoe paccesiHusl. PesynbtaThl HabNoOeHU pagapoB PasnnyHbIX TUMOB:
SuperDARN, MU, Arecibo. CoBMecTHOe MCnonb3oBaHWe panapoB BMECTE C KaMepaMmn cBeYeHusl HouHoro Heba. KapTbl
NMOMHOrO 9N1EKTPOHHOrO COAEPXaHUs 1 KapTbl BO3MYLLEHWIA NONHOrO 9NEeKTPOHHOrO CoAepXaHus.

Tema 10. AKycTUYecKoe 30HAupoBaHUe Kak npuMep AUCTaHLUOHHOrO 30HAMPOBaHUS OTPaXaroLLLUX 001bEKTOB,
pacnonoXeHHbIX B XXKNOKOCTU

AKyCTUYECKOe 30HAMPOBAHNE Kak NpUMep OUCTAHLMOHHOMO 30HAMPOBAHUS OTpaxarwlwmx 06 beKTOB, PACMNONOXEHHBIX B
xungkoctu. Micnonb3oBaHne npu npremMe NpenoMneHHOro/0TpaxeHHOro curHana kak 0Horo akyCTM4eckoro NpUeMHUKa,
TaK NIMHENKM aKyCTUYECKMX NPUEMHUKOB. Icnonb30BaHWe OCHOBHOM MHGDOpMaLIMK, cofepXalenics B OTPaKEHHOM
curHane: amMnanuTyapl 1 pasbl. N3yyeHne aMnnnTy4HOro 3atyxaHnsi ¢ pacCTOSIHUEM 1 CKOPOCTY PacnpoCcTpaHeHus
BOJIHbI MO (Pa30BbIM CABUraM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaeMbIX BO BPeEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs: YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLok opraHn3aumm 1 oCylEeCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHoOro yHmBepcuteTa
Bupoeonekuns o pmsnke nnasmeol - http:/lectoriy.mipt.ru/lecture/Physics-Electricity-L28-Kozel-131210.01
Nekuwnmn o domamke nnaamsbl - hitp://www.gpi.ru/Plasmas_Lectures.pdf
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O6paboTka noHorpamm - atm563.phys.msu.su/manuals/IONOGRAMMSs.pdf

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSM 00yHatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUSA OUCLUNUHBI (MOAynst)

OcBoeHVe oucuMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BAPUAHTOB (M1b0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKUM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
0T NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3naHWA GbNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOANUMON OJ1S1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucUMnanHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIINHBI (MOOYIS)

BbloeneHune noHocepHbIX HEOAHOPOOHOCTEN Ha MoHOrpammax - http://vestnik.geospace.ru/index.php?id=182

[oknan Ha Hay4YHol KoHdpepeHuun - hitp://www.ursi.org/proceedings/procGA17/papers/Paper_G25-3(1504).pdf

Nekuwnun o comsmnke nnasmsl - hitp://www.gpi.ru/Plasmas_Lectures.pdf

HoBsble meToabl reocpmanyeckux nccnenosanuii ckeaxuH (MAC) - http:/pts.mi-perm.ru/conf/downloads/2011-03-23-11.pdf
O6paTtHas v npsMas 3aga4n (kHura MocnywHas KBaHTOBas MEXaHWKa) -
http://www.enu.kz/repository/repository2014/posluwnaya-kvantovaya.pdf

SHuMKnoneams HU3KoTeMnepartypHoi nnasmel. HYactb 1 - ®optos B.E., KyaHeuos B.1., PyxwH t0.5., AHgpeesa E.C.,
Adoparimosny 9.J1., Benvkosuy B.B., N'ypesuy A.B., Kapnayes A.T., KyHuubiH B.E., MonoTkos W.A., TepeweHko E.[. n
Lp. SHUMKNoneams H1M3koTeMnepatypHoi nnaambl. Cepusi b. CnpaBoyHble NpunoxeHns, 6asbl U 6aHKN AaHHbIX.
NoHocopepHas nnasma. Tom I-3. HacTb 1. MspatenscTBo: AHyc-K, Moa: 2008, 510 c. Online-ccbinka:
http://www.rfbr.ru/rffi/ru/journal/o_27162

SHUMKnoneamsa HU3KoTemneparypHorn nnasmel. HYactb 2 - ®opTos B.E., KyaHeuos B. 1., PyxwH t0.4., AHgpeesa E.C.,
Adpparimosuny 3.J1., Benvkosuy B.B., Bopucos H.., Npay C. M., lN'ypesny A.B., lN'ywunH M.E., DannnkuH H.T1., EpeMeHko
B.A., Xypasnes C.B., isaHoB B.A. 1 gp. SHuUmKnoneans HA3KoTemnepatypHoi nnasmbl. Cepus b. CnpasoyHble
npunoxexus, 6asbl 1 6aHkK naHHbIX. MloHochepHas nnasma. Tom I-3. YacTb 2. Mapatenbctio: AHyc-K, Moa: 2009, 514 c.
Online-ccbinka: http://www.rfbr.ru/rffi/ru/journal/o_32642

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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nekumn Nekuwsa - 370 Bedylwas goopma rpynnoBoro obyyeHus. Benywen oHa SBNSETCS NOTOMY, YTO UMEHHO C
Hee Ha4YMHaeTCs U3yYeHne Kax a0 HOBOV ANCLMMNUHDI, TeMbI. 1 TONbKO nocne nekuun cnemyior
Lpyrvie, Nof4YVMHeHHbIe e oopMbl 00yHeHWs: CeMUHApPDI, MPaKTUYEeCcKne 3aHATUS 1 T. .

B nekuun matepuan nanaraetcs B rnyboko OCMbICIEHHOW NTEKTOPOM Uepapxum BaXHOCTU TEPMUHOB U
06EKTOB U3Y4EHUS 1 UX MEPEKPECTHBIX CBA3EN. [Mpy YTEHUM KHUM 3Ta Mepapxusi 3a4acTyo
nponagaet B Cuy NNaHapHOro NpeacTaBneHnsl TeKCTa U OrpaHUYeHHbIMU NONUrpadouYecKmMm
BO3MOXHOCTSAMY BblAENeHNs TekcTa. [10aToMy KOHCMEKTUPOBAHUE NEKLWIA - COXHBbIV BUL BYy30BCKOM
ayLMTOPHOM paboTel, NpeanonaratLmi MHTEHCMBHYIO YMCTBEHHYIO LEeSTeNbHOCTb CTYAEHTA,
OTCNEXUBAIOLLEr0 HE TONIbKO (PaKTONOMMYECKYH0 MHGDOPMALIMIO, HO Mepapxmio 06 EKTOB U CBA3E
Mexay HUMU. KOHCNeKT siBnsieTcs nonesHblM Toraa, Koraa 3anncaHo camoe CyLeCcTBEHHOE U CAeNaHo
3T0 cammm obyyarowmmes. He Hano cTpeMuTbest 3anncatb OOCMOBHO BCHO nekumio. XenatenbHo
3anuch OCYILECTBAATb HA OAHOW CTPaHULLE NIMCTa UM OCTaBASis MOJsl, HA KOTOPbIX No3aHee, Npw
CaMOCTOSITENbHON paboTe C KOHCMEKTOM, MOXHO CAenath AOMNONHUTENbHbIE 3anncy, OTMETUTD
HenoHsITHble MecTa. MoXHO LenaTb 3TO U C NMOMOLLbIO PA3HOLBETHBIX MAPKEPOB U PYYEK,
noo4epKkunBas TepMuHbl 1 onpeaeneHust. LlenecoobpasHo paspabotatb COBCTBEHHYO CUCTEMY
cokpalleHwnin, abbpeBmaTyp 1 CUMBOJOB.

PaboTas Han KOHCMEKTOM NeKUWii, Bcerna HeobxoauMo 1Cnofb30BaTh HE TONbKO Y4EeBHWK, HO 1 Ty
nmTeparypy, KOTopyto AOMONHWUTENBHO PEKOMEHIOBAN NEKTOP. VIMEHHO Takas cepbesHasi,
KponoTtnueasi paboTta ¢ NeKLMOHHBIM MaTepmanoM No3BonuT rnyboko oBlafeTb TEOPETNHECKUM
MaTtepuianoM.

npakTuyeckue | MoaroToBky K KaxaoMy NpakTUHECKOMY 3aHATUIO CTYAEHT LOMKEH HayaTb C 03HAKOMIEHWS C MNAHOM
3aHATUSA NPaKTU4YECKOro 3aHSTUSI, KOTOPbIN OTpaxaeT coaepXaHue NpeanoXeHHon Tembl. TiaTenbHoe
NpPoAyMblBaHWe 1 N3y4eHne BOMPOCOB MnaHa OCHOBbLIBAETCS HA NpopaboTke Tekywero Matepvana
nekumm, a 3aTeM n3yyeHusi 0b6a3atenbHoR U [ONONHUTENBHOM NUTepaTypbl, PEKOMEHLOBAHHOW K
LaHHo TeMe. Bce HOBbIE MOHSITWSI MO M3y4aeMoli TeMe HeoBX0aMMO Bbly4YUTb HAU3YCTb 1 BHECTY B
rnoccapuii, KoTopblil LienecoobpasHo BECTM C CaMOro Hayana nsy4yeHusi kypca. Pesynbtat Takoi
paboTbl AOMXEH NPOSIBUTLCS B CMOCOBHOCTU CTyAEHTa CBOBOLHO OTBETUTL HA TEOPETUYECKME
BOMPOChI NPaKTVKyMa, ero BbICTYNIEHUN 1 y4acT B KONNEKTUBHOM 06CYXAEHUM BOMPOCOB
13y4aeMOoi TeMbl, MPABWIBHOM BbINMOMHEHWUWN NPAKTUHECKMX 3a4aHN U KOHTPONbHBIX paboT. B
npoLecce NOArOTOBKM K MPAKTUYECKMM 3aHATUSAM, CTyLeHTaM Heobxoammo 06paTtnTb ocoboe
BHUMaHWe Ha CaMOCTOSITENbHOE N3y4eHe PEKOMEHO0BaHHON nnTepatypsbl. MNpu BCcel nonHoTe
KOHCMEKTVPOBaHWS NEKLMW B HEN HEBO3MOXHO M3/10XMTb BECb MaTepuan 13-3a MMnTa ayauTopHbIX
yacos. MoaToMy camocTosiTenbHas paboTa ¢ ydebHukamu, y4ebHbIMU NOCobnsaMU, Hay4HON,
CMpaBOYHOM NUTEPATYpPOVi, MaTepranamu Nepuoanyecknx nsnanui n NHtepHera siensietcst Hanbonee
3PPEKTUBHBIM METOAOM MONYHEHUS! LOMONHWUTENbHbBIX 3HAHWIA, MO3BONSAET 3HAYUTENBHO
aKTVBM3NPOBATb NPOLECC OBNaLeHus nHcpopmaumeit, cnocobeTeyet 6onee rnybokoMy YyCBOEHUIO
“3y4aeMoro Matepmana, (opMrpyeT y CTyLEHTOB CBOE OTHOWEHME K KOHKPETHOM npobneme.
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camocTtosi- | CamocTosiTenbHas paboTa cTyieHTa - 9T0 nnaHupyemas yuyebHas, yuebHo-nccnenoBaTenbckas,
TenbHas Hay4HO-uccnegoBatenbckas paboTta CTyIeHTOB, BhINOHSEMAas BO BHEAYIMTOPHOE (ayAUTOPHOE)
paboTa BPEMS MO 3afaHUK0 U NPY METOANYECKOM PYKOBOACTBE npenoaasaTens, Ho 6e3 ero
HENoOCpPeACTBEHHOrO y4acTus (Mpu 4acTM4HOM HEMOCPEACTBEHHOM y4acTum npenoaasarens,
OCTaBNsAOLEM BeLyLLlyto pofb 3a paboToit cTyaeHTos). CamocTosTenbHas paboTta ctyaeHTos B BY3e
SABNSETCS BAXHbLIM BUAOM y4ebHO 1 Hay4yHOW fesiTenbHOCTW cTyaeHTa. CamocTtosTenbHas paboTa
CTY[EHTOB UrpaeT 3HA4YMTENbHYIO PONb B PEATUHIOBOM TEXHONOrMM 0By4eHns. [ocynapCTBEHHbIM
CTaHOAPTOM NpefycMaTpuBaeTcs, Kak Npasuno, He MeHee 50% 4YacoB 13 obLiei TpyLoeMKOCTM
OMCLUNAMHBI HA CaMOCTOSITENbHYO paboTy cTyneHToB (aanee CPC). B ¢Bs3n ¢ 3TMM, 0byyeHre B
BY3e BkntouaeT B cebs ABe, NPaKTUYECKM OMHAKOBbIE MO 0O bEMY U B3AMMOBIUSIHWIO YacTy -
npouecca 0byyeHus n npotecca camoobyyeHus. Moatomy CPC nonxHa ctatb agopekTUBHOMN 1
LieneHanpasneHHon paboTtoi ctyneHTa. CamoctosiTensHas pabota cTyneHTa npegnonaraet paboTty ¢
Hay4YHOW 1 y4eBHOI NUTepaTypoi, caMoCTOATENbHOE OCBOEHME NPOrpaMMHBIX CPELCTB pacyeTa U1
06paboTku AaHHbIX, SKCNepMMEHTanbHoM annapatypsbl. s noncka COBPEMEHHOR Hay4HO
nuTepaTypbl PEKOMEHAYETCS NCMOMb30BaTb CNeLNann3npoBaHHbIE HayYHbIE MONCKOBLIE CUCTEMDI,
Takme kak Google Akanemus (scholar.google.com) n B Scopus (http://www.scopus.com) n Web of
Science.
MonpobHo Nomck B CUCTEME SCOPUS PACCMOTPEH HA MHTEPHET-pECypcax:
"Anroput™ noucka uHgoopmauum B 6ase gaHHbix SCOPUS"
http://www.lib.tsu.ru/win/guide/udal_res/SCOPUS.pdf
"Wcnonb3oBaHne pedoepaTneHoi 6asbl AaHHbIX Scopus B Hay4Hoi pabote"”
http://www.library.spbu.ru/blog/wp-content/uploads/2016/03/SPbSU_Scopus_advanced.pdf
'basa paHHbIX Scopus” http://science.spb.ru/sci/index/scopus
B METOLMYECKOM Nocobun:
LynHukosa O. B., BonpapeHko C. A. Metoauka noucka B 6a3e faHHbIX Scopus.
YyebHo-MeToamveckoe nocobue. ? Poctos H/a: 3HB HOdY, 2011. ? 29 c.
(http://ufabist.ru/wp-content/uploads/2015/09/Scopus_Metodika-poiska.pdf)

aK3aMeH 9k3aMeH Kak hopMa MTOrOBOro0 KOHTPOMS UMEET LIENbIO BbISIBUTb U OLEHWUTb 3HAHWS, MPakTMyeckue
YMEHUS 1 HaBbIKM 0ByyarowWmxcs 3a Kype ANCLUMNUHBI, NPOBOLAATCS B COOTBETCTBUM C paboymMm
y4ebHbIM NaHoM B 06beMe paboyeit nporpaMmbl. SKk3aMeH NMPOBOAUTCS MYTEM NMUCbMEHHOTO 1
YCTHOroO OTBETOB Ha BOMPOChI, yka3aHHble B 6unete. B kaxabiii 6uneT BXoaUT ABa-TPU TEOPETUYECKNX
BOMpOCa U3 pasnuyHbIX pasfenos nporpamMmbl. B npouecce NoarotoBkU K ak3ameHy obyyatolmmest
HEeobx0AMMO MONb30BATLCS NEKLMOHHBIMU 3aMUCSMU U PEKOMEHA0BAHHOM y4eBHON NnTepaTypoil.
PaspellaeTcs ncnonb3oBaHWe UHOrO LOMNONHUTENBHOrO MaTepumana, MMeroLWerocs y obyyarowerocs.
WN3yyas TemaTuyeckuii Matepuan, ons obyyatowmxcs OCHOBONONAralowWmM SBNSETCS BbloeneHne
OCHOBHBbIX MOMIOXEHWIA, X OCMBICTIEHWE U NPAKTUYECKOE NPUMEHEHIWE. [oN0XMNTENBHBIM MOMEHTOM
SBNSIETCS aCCOLMATUBHOE NEPENOXEHNE TEOPETUYECKOIO 3HAHNS Ha KOHKPETHYIO CUTYaLMIO.
BaxHbIM SBNSieTCS BbisiBNEHNE B3AWMOCBSI3W 3HaHWs ¢ Byaylieli npakTUieckon AesTenbHOCTbIO.
Mpwn oLEeHKe TEOPETUYECKNX 3HAHUI YUUTBIBAETCS yHacTue obydatowmxcs B paboTe Ha CEMMHAPCKMX
3aHATUAX. MNpenonasatenb, NPUHUMAOWMNIA 3K3aMEH, MOXET 3a4aBaTtb AOMNONHUTENbHbIE BOMPOCHI,
CTaBUTb NpakTUYeckne 3anaym.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHGOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOWM paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 03.04.03
"Pannodomamnka" n marmctepckoin nporpamme "MIHpopMaLnOHHbIE MPOLIECCHI U CUCTEMBI".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.04.02 PagnovHgpopmatyka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodpunb NoAroToBKM: HHOPMaLMOHHbIE NPOLLECCHI Y1 CUCTEMbI

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

durauka. OCHOBbI INEKTPOLMHAMUKU. DNEKTPOMArHUTHble KonebaHus v BonHbl: YyebHoe nocobue / C.U. KysHeLoB. - 4-e
u3n., ncnp. v gon. - M.: Bysosckuii yuebHuk: HAL MIHDPA-M, 2015. - 231 ¢.: 60x90 1/16. (nepennet) ISBN
978-5-9558-0332-6, 500 ak3. Online-ccbinka: http://znanium.com/bookread2.php?book=424601

OnekTpoanHammka: YuebHoe nocobue / .. KanuknHckui. - 3-e nsga., nepepab. n non. - M.: HALL MIH®PA-M, 2014. -
159 c.: 60x90 1/16. - (Bbicwee obpazosaHve: Maructpatypa). (nepennet) ISBN 978-5-16-006771-1, Online-ccbinka:
http:/znanium.com/catalog.php?bookinfo=406832

OcHoBbl pagnoonTukn: YyebHoe nocobue/fTokwuH . P., 2-e naga. - LonronpyaHelii: ViHTennekt, 2014. - 344 c.: 60x90
1/16. - (PuatexoBckuit y4ebHmk) (Obnoxka) ISBN 978-5-91559-173-7, 500 ak3. Online-ccbinka:
http://znanium.com/bookread2.php?book=486428

Bepaobiwes, B. M. PagnonokaunoHHble cucteMbl [OnekTpoHHbIR pecypc] : yuebHuk / B. M. Bepabiwes, E. H. MapuH, A. H.
®omuH [1 ap.]; non obuw. pen. B. M. Bepablwesa. - KpacHosipck: Cnb. chepep. yH-T, 2011. - 400 c. Online-ccbinka:
http://znanium.com/bookread.php?book=442536

Botos, M. /. BeeneHre B Teopurio paamonokaLMoHHbIX CUCTEM [DNeKTPOHHBIA pecypc] : MoHorpadous / M. W. Botos, B.

A. Baxupes, B. B. leBotuak; pen. M. U. Botos. - KpacHosipck: Cnb. doenep. yH-T, 2012. - 394 ¢. Online-ccbinka:
http://znanium.com/bookread.php?book=492976

JononHutenbHasa nuteparypa:
Nexuwnm no domauke nnasmbl: YuebHoe nocobue / [.A. dpaHk-KameHeLkuii. - 3-e naa. - JonronpyaHblii: HTennekT,
2008. - 280 c.: 60x90 1/16. (nepennet) ISBN 978-5-91559-002-0, Online-ccbinka:
http://znanium.com/bookread2.php?book=167506
duzuka razosoro paspsaa/ tO.M. Paiisep. - 3-e u3a., nepepab. n gon. - JonronpyaHelii: MHTennekt, 2009. - 736 c.:
70x100 1/16. (nepennet) ISBN 978-5-91559-019-8, Online-ccbinka: http://znanium.com/bookread2.php?book=210610
Yctpoiictea CBY 1 aHTEHHbI [OnekTpoHHbIN pecypc] : yuebHuk / A. A. dunoHos, A. H. ®omun, . 0. Omutpues [u op.] ;
pen. A. A. dunoHos. - KpacHosipck : Cub. dpepep. yH-T, 2014. - 492 ¢. - ISBN 978-5-7638-3107-8 - Pexunm gocTyna:
http://znanium.com/catalog.php?bookinfo=505864
PaanoHaBuraLmMoHHbIe cucTeMbl BO3ayLWHbIX cynoB: YuebHuk / O.H. CkpbinHuk. - M.: HALL UHDPA-M, 2014, - 348 c.:
http://znanium.com/catalog.php?bookinfo=399612
WNpopnos U.E. BonHoBble npouecchl. OCHOBHbIe 3aKoHbI. M.: JlabopaTopusi 3HaHmin, 2015. 265 ¢. Online-ccbinka:
https://e.lanbook.com/book/66334#book_name
KotenbHukos, W.A. Jlekummn no gousmke nnasmol - 3-e nsd. (an.). - M.: BUHOM. JlabopaTtopus 3HaHuii, 2017. - 384 c.
Online-ccbinka: https://e.lanbook.com/reader/book/94109/

CuByxuH [.B. Obwwuin kypc donauku: y4eb. nocobue, T.3 Onektpuyectso. M.:duamatnut, 2009. 656 c. Online-ccbinka:
https://e.lanbook.com/book/2317#book_name
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodounb noarotoskn: MHOPMaLIMOHHbIE NPOLECCHI Y CUCTEMBI
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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