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Mporpamma gucumnnuHel "BaanmogencTeune nanydyeHns ¢ sewectsom"; 03.04.02 "dusnka".

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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Mporpamma gucumnnuHel "BaanmogencTeune nanydyeHns ¢ sewectsom"; 03.04.02 "dusnka".

Mporpammy omvcuunnnHel paspaboTan(a)(n) 3aMmecTuTens aupekTopa no obpasoBaTensHol aesatenbHocT bontakosa
H.B. (OupekTtopat NHcTuTyTa chmamku, UHCTUTYT dhmankm), Natalya.Boltakova@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 npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OriK-4 CNOCOBHOCTbLIO afanTUPOBaTbCS K MU3BMEHEHUIO HAYYHOrO NPOHNS CBOEN
npodpeccrnoHanbHom AesATeNbHOCTU, COLIMOKYNbTYPHBIX U COLMaNbHbIX YCIOBUIA
nesaTenbHoOCTU
Orik-5 CNocOBHOCTbIO MCMoNb30BaTh CBOBOLHOE BnafeHwe

NpPOgECCMOHANBbHO-NPOUNNPOBAHHBIMUA 3HAHNSIMW B 0ONACTU KOMMbIOTEPHBIX
TEXHONOMUIA ANs pelleHns 3a8ay NpodpeccnoHanbHoM OeATENbHOCTY, B TOM YiCie
Haxo4sWMXCs 3a Npefenamy HanpasneHHOCTW (NPodonns) NOArOTOBKM

OrIK-6 CNOCOBHOCTBLIO MCMONBb30BaTh 3HAHMS COBPEMEHHbBIX NPOBNEM 1N HOBEMLWNX
NOCTUXEHUIA (PU3MKN B HAYYHO-MCCNEN0BaTENbCKOM paboTe

MK-2 cnocobHoCTbio cBOBOLHO BNafeTb pasaenamu onsnkun, HeobxoaumMbIMn Asist
peweHns Hay4HO-MHHOBALIMOHHbIX 3a4a4, U NPUMEHSATb Pe3ynbTaTbl Hay4HbIX
ncecnenoBaHnin B UHHOBALIMOHHOM OeSATENbHOCTU

MK-3 CNOCOBHOCThIO npuHMMaTb y4actme B pa3pa60TKe HOBbIX METO00B N MeToON4YeCKnxX
noaoxonos B HAYy4YHO-MHHOBALMOHHBIX NCCNnenoBaHNAX U
VIH)KeHepHO-TeXHOﬂOFMLIeCKOIZ neATeNIbHOCTN

Obyuarowumincs, 0OCBOVBLUNA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

(- ocHoBHbIE XapakTepuCTUKN B3aUMOOENCTBUSA 3aPAXKEHHbIX YaCTULL, PEHTTEHOBCKOro 1 raMMa-uanyyeHus,
HEeNTPOHOB C BELECTBOM

JonxeH ymeTb:

I:l- 0O BACHSATb M3MEHEHUSI XapakKTepuUCTUK ny4koB 3apsA>XeHHbIX YaCcTuL, PeHTreHOBCKOro n ramma-mn3ny4eHuns,
HENTPOHOB NP NPOXOXAEHUN Yepes BELWECTBO U pe3yNbTaTbl X BO3AENCTBMS Ha BEWECTBO.

JlonxeH Bnanetb:

(- HaBbIkamn pacyeTa NoTepb sHeprim, NPoO6eroB, YrNoBbIX PachpefeneHui 3apsKEHHbIX YaCTULL U HETPOHOB,
paccesiHVs U NOTNOLEHNS PEHTIEHOBCKOrO U ramMMa-unsnyyeHns B BEWECTBE B MCCNENOBATENBCKMX U MPUKNALHbIX
Lensx.

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:

- Ucnonb3oBaTtb adOPEKThI B3anMO4ENCTBUS n3ny4yeHmsa C BelWweCTBOM ONid onpeneneHns CBOWCTB nccnenyemblx
matepunanos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.7 OucumnnuHbl (Mogynn)" OCHOBHON NPOtheCCUOHANbHOW
obpasosatenbHoi nporpammel 03.04.02 "dursuka (Pusnka KOHOEHCUPOBAHHOIO COCTOSIHUS)" 1 OTHOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 26 yaca(oB), B TOM 4yucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 82 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



Mporpamma gucumnnuHel "BaanmogencTeune nanydyeHns ¢ sewectsom"; 03.04.02 "dusnka".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNUHBI: 3a4eT B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnuHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tewma 1. BeegeHve. Baanmogeinctseue
1.|TaxenbiX 3apsXeHHbIX YacTuL, C 3 3 2 0 15
Heynopsao4HEeHHbIM BELWECTBOM

Tema 2. TopMOXeHue, MHOrokpaTHoe
paccesiHue u npobern GbICTPbIX
9NEKTPOHOB Y MNO3UTPOHOB.
2. 4
Ob6pasoBaHne nedekTos. 3 5 0 27
OpwueHTaumoHHble 3phekThl B
Kpuctannax.

Tema 3. N3anyveHmne 3apsaxeHHbIX
4yacTuL B BELECTBE.

3.|B3anmopgeiictene 3 4 4 0 26
9NEKTPOMArHNUTHOrO U3ny4YeHus ¢
BELECTBOM.

4 Tema 4. Bsanmonenctesne HEATPOHOB 3 5 5 0 14

‘|Cc BEWECTBOM

toro 14 12 0 82

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

Tema 1. BeeneHue. Baanmopencrene TaXenbiX 3apsiXeHHbIX YacTUL, C HEYNOPAA04YEHHbIM BELLLECTBOM
Buabl nanyyennii. dyHoameHTanbHble B3aMMOLEACTBNS 1 UX CBONCTBA.

1. loHn3aLMOHHbIE 1 SAepHble NOTEPU SHEPrUU TSXENbIX MOHOB.

ONeKTPOHHOE TOPMOXEHME TSXENbIX MOHOB MPY BbICOKMX Y MarbiX CKOPOCTAX. 3aBUCUMOCTb MOHU3ALMOHHbBIX MOTEPb OT
cpenbl 1 copTa YyacTuubl. 3apsnoBble COCTOSHUS UOHOB B BELLECTBE. FOepHOE TOPMOXeHMe. Pasbpoc aHepreTnyeckmnx
noTepb (CTparravHr).

2. Mpobern n nMNnaHTaums TSXenblX MOHOB.

Mpober yacTuy, B BelwecTBe. IMNUprYeckrne 3aBucuMoctu. Pasbpoc npoberos. ViMnnaHTauus TsXensix MOHOB 1 ee
npvMeHeHne. BosnecTBue KOCMNYECKOro n3nydeHms (BbICTPbIX TAXENbIX MOHOB) HA PAANO3NEKTPOHHBLIE KOMMOHEHTHI U
MUKPOCXEMbI (KOCMUYECKMX annaparos).

Tema 2. TopMoXeHMe, MHOFOKpaTHoe paccesiHue 1 npoberu 6bICTPbIX 3NEKTPOHOB U NO3UTPOHOB. Ob6pa3oBaHue
pedbekroB. OpueHTauMoHHbIe 3cpdpeKTbl B KpUcTannax.

TopMoXeHune anekTpPoHOB 1 nNo3utpoHoB. dopmyna Pesepdpopaa. MHorokpatHoe KynoHoBckoe paccesiHue. [Npober B
BelecTBe U pasbpoc npoberos. AMNUPUYECKME 3aBUCUMOCTH.

Mpouecc cmeweHus atomos. Kackan cmeweHuin. PacnbineHne.

O6pasoBaHve 0edekToB 1 pacrbineHne. OeKT TeHeln (6NOKMPOBKN) 1 ero NMPUMEHEHWE 1S U3MEPEHNS BPEMEH
XWU3HW COCTABHbIX aTOMHbIX SiAEP NPV HA3KO3HEPreTUYECKUX SaepHbIX peakumsx. OCeBoe 1 MNoCKOCTHOe
KaHanuposaHve. BaanmogaencTene NOHOB C NMOBEPXHOCTBIO KPUCTaOB.

Tewma 3. Vlanyquue 3apsXeHHbIX 4YaCcTul, B BeLl.eCTBe. B3aumopencreune ANIEKTPOMarHUTHOro u3ny4yeHus c
BeLLLeCTBOM.

1. PagnaunoHHoe (TOPMO3HOE) n3nydeHune. OdpdeKT MNNOTHOCTHU.

2. NanyyeHne Basunosa-Yeperkosa. [NepexonHoe nanyderHve. CnekTpanbHbIli COCTaB 1 YrioBoe pacnpeneneHme,
CpaBHEHME C TOPMO3HbIM U3NYHYEHNEM.

3. BzanmogenicTteue 3NIEKTPOMArHUTHOIro n3ny4eHuns ¢ BelweCTBOM. OcCHOBHbIE npoueccobl npu B3aMMOOENCTBUMN
PEHTreHOBCKOro n ramma- nany4eHums Cc BelweCTtBom.

4. PoT03heKT. HepreTnyeckas 3aBMCMMOCTb ceveHmns oToaddpeKkTa.
5. KorepeHTHOe paccesHne goToHoB. OdodpekT KomnToHa. Yrnosoe pacnpeneneHue nu noiHoe ceyeHue.
6. ObpasoBaHe 3NEKTPOH-MO3MTPOHHBIX Nap. Mopor 1 sHepreTuyeckas 3aBUCUMOCTb CEHEHNSI.
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Tema 4. BaaumooencTene HEMTPOHOB C BELLLECTBOM

1. Obwas xapakTepucTika B3anMoaeiCcTBUS HEMTPOHOB CO CPeaol. DNEKTPOMarHUTHOE U CUIIbHOE B3aNMOAENCTBUS.
2. BsanmopencTteue HEMTPOHOB NPW BbICOKON aHEPrun. JlaepHble peakuun 1 yrnpyroe paccesiHve.

3. BsaumopericTeme HeMTPOHOB NPY HN3KOM SHEPruKn. SlaepHble peakumm 1 ynpyroe paccesHue.

4. 3amenneHve n ondgy3ns HEMTPOHOB. 3amenneHve, ynpyroe paccesHne 1 nornoweHme HelTPOHOB.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns i CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasaenos) AUCLUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatoWwmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHyIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumm 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTyAEHTOB BbICLIMX yHEOHbIX 3aBEEeHUIA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLIEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpPKY
OCBOEHUS KOMMETEHUWIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKOB. POHA OLLEHOYHbIX CPeLCTB BK/loHYaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeiCTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNaHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. lobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoBOI TOUKM NpW BBEAEHNM 00YyHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAUMON O/1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyel nporpamMme AUCUMNAVHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

National Nuclear Data Center - http://www.nndc.bnl.gov/

Xypran 'Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials and Atoms' -
https://www.sciencedirect.com/science/journal/0168583X

XKypHan Tlucbma B XypHan '®uaunka anemMeHTapHbIX 4acTuL, U atoMHoro sapa’ -
http://www1 jinr.ru/Pepan_letters/Letters_rus.html

0630pHbI XypHan 'duramnka aneMeHTapHbIX YacTuL, U aToMHoro sapa’ (QYA4 - http://www1.jinr.ru/Pepan/Pepan_rus.html

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNSA)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumu B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCMNEeKTUpoBaHne ydebHoro matepuana. Obpawarts BHUMaHue
Ha KaTeropvu, oopPMyNIMPOBKY, PacKpblBaKOWME COAEPXaHUe TEX UKW NHbIX SBIEHWUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NpaKTU4YecKne pekoMeHgaumn. B pabounx KoHcrnekTax fonyckaeTcs aenartb
MOMETKMN 13 PeKOMEHA0BAHHO NMTepatypbl, JOMOJHSIIOWMe MaTepuan NpocnyWwaHHok nekuum, a
Takxe nogyepkuBatowme ocobyto BaXXHOCTb TEX UMW MHBIX TEOPETUHYECKUX NONOXeHWi. 3aaasatb
npenoaaeaTtento YyTOYHSAoWMe BOMPOCH! C LeNbIo YSICHEHNS TEOPETUYECKIMX NONOXEHWUI, paspelleHuns
CMOPHbIX CUTYaLIMNIA.

npakTuyeckme | Ha npakTuyeckmnx 3aHATUSX HE06X0ANMO BHUMATENbHO OTHOCUTCS K BbICTYMNEHUAM OQHOMPYMMNHNKOB

3aHsATUSA 1 KOMMEHTapVaM npenonasatens, NocKoNbKy MaTepuan, BbIHOCUMbIA Ha 0BcyXaeHne Ha
NPaKTUYECKMX 3aHSATUSX MOXET He paccMaTpMBaThCS Ha NEKLMOHHBIX 3aHATUAX. 3aMeyaHns
npenogasartens, obpalleHHbie K ApYruM OoKNag4YvkaM crnedyeT yYnTbiBaTb Npu NoAroTOBKE CBOEro
npoekTa.

camocTosi- | B xonoe noAroToBKM K BbIMONHEHWUIO 3a4aHWIA MPOMEXYTOYHOrO KOHTPOS N3Y4UTb OCHOBHYHO

TenbHas nnMTepatypy, 03HaKOMUTLCS C LOMONHUTENBHOW NMTepaTypoit, HOBbIMU Nybnvkaumsimm B

paboTa NepuoanYeckuX N3aaHusIX: XypHanax, razetax u 1.4. lpu aToM yyecTb pekoMeHaaumm
npenoaasatensi u TpeboBaHus y4ebHoi nporpammel. JlopabaTtoiBaTe CBOV KOHCMEKT NeKumm, nenas B
HeM COOTBETCTBYIOLME 3anncu U3 InTepaTypbl, PEKOMEHA0BaHHON NpenoaaBaTenem 1
npeLycMOTPEHHO y4ebHO NporpamMmmo.
CTyneHTaM pekomeHayeTcs nonyumTb B 6ubnuoteke KPY noctyn k pecypcam
9NEeKTPOHHO-B6MBNNOTEYHBIX CUCTEM, a TakXe y4ebHyto nnTepatypy us gooHaa 6ubnmoteku,
HeobXxoauMyto NS 3dEKTUBHO paboThl HA BCeX BUAAX ayAMTOPHbIX 3aHSATUI, a Takxe Ans
CaMoCTOSITENIbHOW PaboThl MO N3YHEHWUIO AUCLUNIUHDI.

3ayer YcnewHoe oCBOEHME Kypca npegrnonaraeTt akTuBHoOe, TBOPYECKOE y4acTue CTygeHTa nytem
NnaHOMEPHOW, NOBCEAHEBHOM paboThl.

Mpw NoaroToBke K 3a4eTy HEOHX0AMMO NOBTOPUTL MaTepuar, CornacHo CrMCKy BOMPOCOB,
BbIHOCUMBIX Ha 3a4eT. Ha kaxablii BONPOC CTyOEHT OOMKEH 3HATb OTBET XOTAObI HA YPOBHE
onpeneneHuni.

Cnegnyert y4ecTb, YTO YaCTb Matepumana 0TBOAMTCS HA CAMOCTOSTENbHOE U3yYeHne, NO3TOMY B CNINCKe
BOMPOCOB MOTYT 3aTparnBaTbCs TEMbI, KOTOPbIE HE ObiNM PACCMOTPEHBI HA ayAUTOPHbBIX 3aHATUSX.
MonroToBka k 3a4eTy NpennonaraeT CaMoCTOATENbHYIO PaboTy C KOHCMEKTAMU NeKUWi 1
NpakTUYeckmx 3aHATUiA, paboTy ¢ nnTepaTypoil.

Mpw 3aTpyoHEHWM B NOMCKE OTBETA HA KaKOR-nMb0o BONpoCc HeobxoaMMo 06paTuTbes K
npenogasaTento B 0TBEAEHHOE Ha KOHCYNbTaLNIo BPEMS.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJNOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMMIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTenbLHOro npoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"Puamka" 1 MarmcTepckon nporpamme "dusrka KOHLEHCUPOBAHHOIO COCTOSHMS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E61.B.[1B.7 Baanmogesictene uany+eHns ¢ BelLeCcTBoM

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodomnb noaroToskun: Pr3mka KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. loHyaposa, H.I". HYacTuubl n atoMHble sapa. 3a4a4u C peWweHnsa MM 1 KOMMEHTapusaMn [SNeKTPOHHBIA pecypc):
yueb.-metoq. nocobue / H.I'. MoH4apoBsa, b.C. NwxaHos, .M. KanutoHoB. - SnekTpoH. gaH. - Mocksa: dusmatnut, 2013.
- 448 c. - Pexum goctyna: https://e.lanbook.com/book/59636. - 3arn. ¢ akpaHa.

2. Mpockypsikosa, E.A. duanka anemMeHTapHbIX YacTuL, [SneKTpoHHbIl pecypc]: yueb. nocobue - SNeKTpoH. aaH. -
CaHkT-leTepbypr : NlaHb, 2016. - 104 c. - Pexum goctyna: https://e.lanbook.com/book/87587. - 3arn. ¢ akpaHa.

JononHuTtenbHas nuteparypa:

1. HayyHble OCHOBbI CMHTE3a BUPTYaNIbHOW PeanbHOCTY ANsi MPOEKTMPYEMOI 3NIEKTPOHHON KOMMOHEHTHOM 6a3bl
crneumanbHOro Ha3Ha4YeHNs NPy BO3NENCTBUM TAXENbIX SAepHbIX Yactul,: MoHorpadoms / NlasnuHckuia B. B., 3onbHukos
B. K. - BopoHex:BI'MTY um. I". d. Mopoasosa, 2016. - 256 c.: ISBN 978-5-7994-0729-2 - Pexum poctyna:
http://znanium.com/catalog/product/858439.

2. Cobonesckuit, H. M. MeTon MoHTe-Kapno B 3anadax 0 B3aMMOLEACTBMM YaCTUL, C BELWECTBOM [DNEKTPOHHBIN
pecypc]: yuebHoe nocobue / H. M. CoboneBckuii. - 9nekTpoH. gaH. - Mocksa: dusmatint, 2017. - 208 c. - Pexum
poctyna: https://e.lanbook.com/book/104985. - 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E61.B.[1B.7 Baanmogesictene uany+eHns ¢ BelLeCcTBoM

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noaroToskun: Pr3mkKa KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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