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Mporpamma ancumnnnHbl "dursmka aToMHOro sapa v aneMeHTapHblx yactuy"; 03.05.01 "ActpoHomus".

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 ancumnnnHbl "dursmka aToMHOro sapa v aneMeHTapHblx yactuy"; 03.05.01 "ActpoHomus".

Mporpammy amMcuunnvHel paspabdoTan(a)(n) noueHT, K.H. [dynos E.H. (Kagpenpa ¢ouankm teepnoro tena, OtoeneHne
gouaukn), Evgeny.Dulov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MK-1 BnageHne Metogamm acTpOHOMUMYECKOro, oM3nYeckoro 1 MmaTteMaTtmyeckoro
nccnenoBaHus Npy aHannse rnobanbHbix NPO6eM Ha OCHOBE rMy6OKMX 3HAHWIA
hyHOAMEHTANbHbIX (HN3MKO-MATEMATUYECKUX UCLANANH

MK-5 CNOCOBHOCTb BECTU MEXANCLUMNMHAPHBIE NCCNEA0BAHUS HA CTbIKE aCTPOHOMUN C
ChV3UKOW U MAaTEMATUKON U APYrMW €CTECTBEHHBIMW HayKaMmu

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- TEPMUHONOMMIO AAEPHOV COU3UKN U CDU3NKM BNEMEHTAPHbBIX YacTuL;

- MOPSALKM PU3NYECKMX BENNYNH, UCMONb3YIOWNXCS B SAEPHON (OU3NKE;

- 9KCMEepPUMEHTasNbHbIe METOObl SAEPHON PM3MKN 1 OUIUKN INEMEHTAPHbBIX YacTuu;
- 9HEPreTMYECKYIO WKay Macc, SHEPrunio CBA3M 1 AEEKT MACChl A4Pa;

- NpUpOay SAEPHbIX CUN 1 COBPEMEHHbIE MOAEeNV A4pa;

- cnabble B3aMMOLENCTBUS;

- aAepHbIe peakunu;

- 3aKOHbI COXpaHeHus;

- METOAbI 1 NMPUEMbI PELLEHNS KOHKPETHBIX 3a4a4 13 06nacTu 10epHOR OU3NKN 1 ON3MKU SNEMEHTAPHbIX YacTuL

HonxeH ymeTb:

- ICNO/b30BaTb OCHOBHbIE COOTHOLWEHNA FIJJ,epHOI7I pursukn (pacqu dHepreTn4eckoro ebixonoa peaKLl,VII7I,
3aKOHOMEPHOCTN PaanoakTUBHOIoO pacrla,ua);

- MICMONb30BaTh MoJeny saep (onpegeneHne Mace, gedgoekta Macc, 06bsCHeHe 3aKOHOMEPHOCTEN Pa3NNYHbIX BUOOB
paguoakTMBHOrO pacnaga, onpeaeneHne CnuHa u YeTHOCTM Sapa);

- BbIIENUTb KOHKPETHOE (P3MYHECKOE COAEPXaHMe B MPUKNALHbIX 3anadax bynywei neaTensHOCTA 1
dbopmynmpoBaTb 3a8aqu;

- NCNONb30BaThb 3aKOHbI AOEPHON PU3UKU NPY PELIEHUN MPOGECCUOHANBHBIX 3a4a4
JlonxeH Bnanetb:
CoBpeMEHHbIMU 3HAHMAMM O CTPOEHUN N CBONCTBAX aTOMHbIX SAep 1 KnaccudmKaumnm anemMeHTapHbIX 4acTuL.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

- CUCTEMHOro Hay4HOro aHanusa npobneM (Kak NpupoaHbIX, Tak 1 NPOGECCUOHaNbHbIX) Pa3NNYHOMO YPOBHS
CNOXHOCTW;

- paboTbl ¢ nabopaTopHbIM 0O60PYAOBAHUEM 11 COBPEMEHHO HAYYHO annapaTtypoii;
- NpoBeneHns cpvl3|/|qe0|<oro IKCnepunmeHTa

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMNoOIM BO

LaHHaa oucumnnuHa (mogynb) BktodeHa B padgen "B1.6.10 AucunnanHbl (Mogynm)" OCHOBHOWM NpodhecCcnoHanbHOM
obpaszoBarenbHoi nporpammel 03.05.01 "AcTpoHOMKS (HE MPERYCMOTPEHO)" 1 OTHOCUTCS K 6a30BOM
(obwenpodreccroHanbHo) YacTu.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.
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Mporpamma ancumnnnHbl "dursmka aToMHOro sapa v aneMeHTapHblx yactuy"; 03.05.01 "ActpoHomus".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 54 yaca(os), B TOM 4Yucne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 18 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 6 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
1. [Tema 1. CBolicTBa aTOMHbIX S4€EP. 6 3 0 0 0
2. [Tema 2. PaomoakTuBHOCTb. 6 3 4 0 2
Tema 3. HyknoH-HyKnoHHoe
3. |B3amMMoaeincTene 1 cBoncTea 6 3 0 0 0
A0EpPHbIX Cun.
4. [Tema 4. Mogenun atoMHbIX a4ep. 6 3 0 0 2
5. [Tema 5. AdoepHble peakunu. 6 3 4 0 0
Tema 6. Baaumogencrteme s0epHoOro
6. N3Ny4eHUs C BELWECTBOM. 6 3 6 0 5
v Tema 7. HacTuupbl 1 B3aNMOOENCTBMS. 6 3 0 0 0
Tewma 8. OkcnepuMeHThl B (hrsmke
8. BbICOKMX SHEPrui. 6 3 0 0 2
9. [Tema 9. TexHuka yckoputenei. 6 3 0 0 0
Tema 10. CnekTpockonus aaepHbIX
10. N3Ny4eHNin N YacTuul,. 6 3 4 0 2
Tema 11. SnekTpoMarHnTHble
B3anmMonencTaus. CunbHble
B3avmopeicTeus. Cnabble
1. B3anmMonencTaus. JJnckpeTHble 6 3 0 0 0
cummeTpun. ObbennHeHne
B3aVIMOLENCTBUIA.
Tema 12. CoBpeMeHHble
12. acTpoomamnyeckme npencraBneHuns. 6 3 0 0 5
Ntoro 36 18 0 18

4.2 CopepxaHue auCUUMINHbI (MOBYNSA)
Tema 1. CBOMCTBa aTOMHbIX siaep.

SAnepHblii napk. N3oTtonbl. Pasmepsl 1 Macchl siaep. Jedekt Mace, aHepreTuyeckas wkana macc. Macwrabbl BENMYMH B
anepHor ousuke.

Tema 2. PanuoakTMBHOCTb.

PanunoakTtueHble psiabl. Bugpl paamoaktmsHOCTU. 3aKOHOMEPHOCTY anbda-pacnana, 3akoH lelirepa-Hetonna.
3akoHoMepHocTU 6eTa-pacnana, npaswno CapaxeHTa. [Mnotesa HenTpuHo.

Tema 3. HyknoH-HYK/IOHHOe B3auMOOeACTBME U CBOMCTBA AAepPHbIX CUN.
SloepHble cunbl, MEXHYKNOHHOE B3ammoaencTeme, ceorictea. MesoHHas mogenb KOkasbl ons saepHbix cun. [n-Me3oHsb!.
CwvnbHoe B3anMoaencTene. S aepHble Cunbl Kak NPosBieHne oyHOaMeHTanbHOro CUbHOro B3anMOOENCTBUS.

Tema 4. Monenu aToOMHbIX saep.
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KanenbHasa mogenb sigpa. @opmyna Baiiusekkepa onis sHeprum cBsau sapa B kanenoHoi mogenu. MNpocTeiiwmne
NnpuUMeHeHWs kanenbHoi moaenu. Moaens ®epmu-raza. MybuHa S0epHOro NOTEHUMANBHOIO AWKKa B MOLENN
depmu-raza, skCnepuMeHTanbHble noaTeepxaeHus. ObonoyeyHas moaenb. O6bSACHEHME HEKOTOPbIX CBOWCTB sSAep B
pamkax obonoueyHoin mogenu. O6obuieHHast U onTuyeckas Moaenu saep.

Tema 5. lpepHble peakuuu.

3aKkoOHOMEPHOCTY AAepHbIX peakLmii. CeveHne peakLmm, 3aBUCUMOCTb OT aHepruun. Peakumu ¢ obpaszoBaHmem
coctaeHoro sapa. Mogenb Bopa. ®opmyna bperita-Burnepa. lNpsiMble saepHble peakumn. [NpruMeHeHne npsambix
ANEepHbIX peakLumin K onpeneneHnio CBOMNCTB aaep.

Tema 6. Bzaumopencreue A0EepHOro nany4yeHums c BeLl,ecTtesom.

IMpoxoxaeHne 3apsaXeHHbIX YacTuu, Yepes Belwectso. Popmyna Bopa. Popmyna bete. NpoxoxaeHne ramma-nanyyeHune
yepes BellecTBo, 3akoH JlambepTa-byrrepa, ceyeHne B3auMoOeNCcTBUS, TUMbl B3auMoaencTenii. Baanmoneicrene
HENTPOHOB C BELECTBOM.

Tema 7. YacTuubl U B3aMMO4EVUCTBUSI.

OneMeHTapHble YacTuubl, onpeaeneHne n knaccudukaums. N'mnotesa keapkos. [pasuno
HakaHo-Huwuaxumbl-MFennmaHa. ®@yHaameHTanbHble 6030HbI U dpepMroHbl, CTaHtaptHas Mogenb B conauke YacTuLl.
KBaHTbl nonern B3anMoaencTBuii.

Tema 8. dkcnepuMeHTbl B oU3NKe BbICOKUX IHEprun.

OKCnepuMeHTbI MO paccesHMIo YacTul, oT onbIToB Pesepchopaa 00 COBPEMEHHbBIX 3KCNepMMeHToB. cnonb3osaHuve
BO/THOBbIX CBOMCTB HaCTuL, B 9KCMEepUMeHTax no paccesHuio. OnpeneneHne BHyTPEeHHeR CTPYKTYpbl S4ep 1 YacTull.
OnbiTbl Xohwraarepa. Xapakrep nony4yaemor MHhopMaumy U orpaHnyeHns.

Tema 9. TexHuKa yckopuTenen.
NuHeiiHble yckoputenn. LInknotpoHbl. CUHXPOTPOHbI. KuHematrka saepHbIX peakLuii.

Tema 10. CnekTpocKonus saepHbIX U3NYYEeHUR 1 YacTul,.

PaccesHune, cnekTpockonuns n OeTekTopbl Kak OCHOBA 9KCNEPUMEHTANIbHON S4epHON omamku. Tunbl 4eTeKTOpoB.,
nonydaemas nHhopMaums. XapakTepucTku 0etektopos. CnekTp, Bubl cnekTpos. OnblT depmu o HAbNAEHNO
4acTML-PE30HAHCOB.

Tema 11. SneKTpoMarHuTHble B3aumoaencreusi. CunbHble B3aumogencTemsi. Cnabble B3auMogencTBms.
JuckpeTHble cuMMeTpun. O6beauHeHne B3aMMOLENCTBUM.

PassuTne npeacraenexunin o B3aumogerictemsax B 19-20 Bekax. KOHCTaHTbl B3aumMoaencTemii. 3apsaabl. 3aKOHbI
COXpaHeHs Kak NposiBNeHNe cuMMeTpuid, Teopema Hetep. Snektpocnaboe 06bénnHeHne. KBaHTOBas XpOMOAMHAMMKA.

Tema 12. CoBpeMeHHble acTpochusnyeckme npeacraBneHus.

TepMmosgepHble peakumm Kak MCTOYHMK aHeprm 38€34. MNpoToHHbIA LUk, OCUMNASUMmM CONMHEYHbIX HERTPUHO.
YrnepognHbiin unkn. M'vnotesa Bonbworo Bapbisa.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus jisi caMoCcTosiTeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 Y MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHYto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NPopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbIMONHSAT 3a4aHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEneHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

HUNAD MIY: kanenbHas mogenb aapa - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

HUNAD MI'Y: nekuun npodp. B.C. NwxaHosa - http://nuclphys.sinp.msu.ru/lect/

HUUAD MI'Y: nekumn npodp. .M. KanutoHosa - http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html
HNUAD MI'Y: dursrka BbICOKUX SHEPrUA 1 aneMeHTapHble YacTuubl - hitp://nuclphys.sinp.msu.ru/elp/index.html
HUUAD MIY: domnsmka saaopa n vactuu, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

9. Metopnueckue ykasaHus ans o6yyaroLmxcst N0 OCBOEHUKD AUCLMITIMHBI (MOLYNSA)

Lns camocTosTensHOM paboThl PEKOMEHAYIOTCS Ceaytowme UHTEPHET PECYPChI:

HUNAD MI'Y: kanenbHas mogenb aapa, hitp:/nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

HUNAD MI'Y: nekuun npodp. B.C. NwxaHosa, http://nuclphys.sinp.msu.ru/lect/

HUNAD MI'Y: nekuun npodcp. .M. KannTtoHosa, http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html
HANAD MITY: ®dusmka BLICOKUX SHEPTUIA N afeMeHTapHbIe YacTuubl, http://nuclphys.sinp.msu.ru/elp/index.html
HUNAD MIY: consuka agpa n vactuu, XX Bek, http://nuclphys.sinp.msu.ru/introduction/index.html

Martepuansl k nabopaTopHbiM paboTam obiero ouan4eckoro NpakTukyma, pasaen 'daoepHas domanka', HaxoasTcs no
CChI/Ke:

CtpaHnua 6 13 9.
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http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

Bonpochb! ang camonoarotosku, nporpamMma Kypca v apyrue marepumanbl HaxoOsTCS Mo CCblfKe:
http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/elektronnye-obrazovatelnye-resursy-eor

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNINHBI (MOOYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ON1s pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oaucUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATHE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHaTUBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMYNSILMOHHBIX
TEXHONOTNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nnepefayn UHGOPMaLUMW, OpraHn3auumn pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenofasatenem, B TOM Yicne BebUHaAPOB, KOTOPbLIE MOTYT
ObITb UCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX TEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeieHNs CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX pPaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmn KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 1S OpraHnu3aummn OopM TEKYLLETO U NPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU cAaqm 0byyatollMcst UHBANNAOM UK NINLOM C OFPaHNYEHHbIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumMm No OTHOLWEHMIO K YCTAHOBNEHHON NPOOOMIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no cneumanbHoctu: 03.05.01
"AcTpoHOMMA" N cneumanMsaumm "He npegycMoTpeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.10 ®usyka aTOMHOro 54pa v a1eMeHTapHbIX YacTuL

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: He NpeaycMoTpeHO

Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTteparypa:

1. ®usmka. BonHosas ontuka. KBaHToBasi npypoaa uany4yeHus. OneMeHTbl aTOMHON 1 aepHoin ousmkn: Yyeb. noc. /
C.U.Ky3Heuos, A.M.Nlngep - 3-e nsga., nepepab. u fon. - M.: Bysos. y4eb.: H/AL MIHDOPA-M, 2015 - 212 ¢.: 60x90 1/16.(n)
ISBN 978-5-9558-0350-0, 500 k3.

http://znanium.com/catalog.php?bookinfo=438135

2.Kypc obuweit conaukm. B 5-u 11. Tom 5. KBaHToBas onTtuka. AToMHas douanka. Puavka teepporo tena. dusmka
aTOMHOro saapa u anemeHTapHbix yacTtuy / Casenoes W.B., JlaHb, 2011, 384 c.

http://e.lanbook.com/books/element.php?pl1_id=708

3. OkcnepumeHTanbHas sgepHas cousmka. B 3-x 11. T. 1. dusnka atomHoro sapa / Myxux K.H., IlaHb, 2009, 384 c.
https://e.lanbook.com/book/277#book_name

4. OkcnepuMeHTanbHas agepHas cusuka. B 3-x 11. T. 2. dusuka atomHoro sapa / Myxud K.H., NaHb, 2009, 326 c.
https://e.lanbook.com/book/279#book_name

5. OkcnepumeHTanbHas saepHas cousvka. B 3-x 11. T. 3. dusnka atomHoro sapa / Myxux K.H., JlaHb, 2008, 432 c.
https://e.lanbook.com/book/280#book_name

6. dneMeHTapHbI y4ebHUK chnaukmn: Yueb. nocobue T. 3.KonebaHus v BonHbl. OnTvka. ATOMHas 1 saepHas gounsmka /
Nangcbepr I'.C., NaHb, 2009, 656 c.

https://e.lanbook.com/book/2239#book_name

JononHutenbHas nuteparypa:
1.9kcnepuMeHTanbHasa sgepHas domaunka. B 3-x 11. T. 1. dusmka atomHoro aapa / Myxund K.H., JlaHb, 2009, 384 c.
http://e.lanbook.com/books/element.php?pl1_id=277

2.Kypc obuweit dpusmkm: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL NH®PA-M, 2014, 360 c.
http://znanium.com/catalog.php?bookinfo=443435

3. OcHoBbI M3uKM aTOMHOro aapa. SaepHbole TexHonorum / Bapcykos O.A., JlaHb, 2011, 560 c.
https://e.lanbook.com/book/2722#book_name
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: He NpeaycMoTpeHO

Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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