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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH mpuMeHsATh 0a30BbIe 3HAHUS B 00J1aCTH (DU3UKO-MAaTEMaTHISCKHUX U (M) €CTECTBEHHBIX
HayK B cepe cBoel mpodeccnoHanbHOU NeATeTbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

OIIK-1 Crocoben Hcnons3yer 0a3oBbIe TEOPETHICCKHUE 3HAHUS
TIPUMEHATH 0a30BbIC 3HAHUSA |(pyHIAMEHTANBHBIX pas3feiioB oO0mer ¢u3nku (pusuka
B o0yactu aTOMHOTO sypa, 3NIEMEHTAPHBIX YaCTHII u
(U3NKO-MaTEeMaTHICCKUX W [(YHIAMEHTAIbHBIX B3aUMOJEHCTBHH) JUIA  PEIICHUS
(unu) ecTecTBEHHBIX HAayK B [MpodecCHOHANBHBIX 3a/1ad

chepe cBoeit
npodhecCHoHaIbHOM
JeSITEITBHOCTH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocoGeH nmpuMmeHsTh 0a30BbIC 3HAHUS B 00JaCTH (PU3HKO-MATEMATHUYECKUX H
(W) ecTeCTBEHHBIX HayK B cepe cBoel mpodeccnoHanbHOU eATeTbHOCTH

Ne HaumenoBanue dopma oOyyeHus
/o HUCIUTLINH,
onII[)e;[L;JImome Ounias
(cemectp)
MEXIUCHUIUTMHAPHBIE
CBA3H 112 (3 (4|5(6]7
1 |BextopHslii n +

TeH30pHBIﬁ aHaJaIn3

2 |136paHHbIe BOTIPOCH | +
MaTeMaTHIECKOTO
aHanmm3a

3 |KBanToBas Teopus + | +

4 |MaremaTtuka + | +

5 [MaremaTnaeckas + | +
(huzuka




6 |[Mexanunka +

7| MonexynapHast +
(huzuka

& [OnTuka +

9 |CrarucTnyeckas +
(huzuka

10 |Teopetuueckas +
MeXaHUKa ¥ MEXaHUKa
CIUTOIIHBIX CPel

11| TepmoauHaMuKa +

12 |®u3uka aToMOB U +
aTOMHBIX SIBJIEHHI

13 |®u3uka caydaiHbIX +
IIPOLIECCOB

14 | 3nexTpudecTBO 1 +
MarHeTu3M

15| 9nexkTpoariHaMuKa +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
JuctumuinHa «PHU3UKa aTOMHOTO S7pa, 3JIEMEHTApHBIX YacTHIl U (PyHIaMEHTaJbHBIX B3aMMOJCHCTBUI
OTHOCHUTCS K 00s13aTenbHoM yactu yyeOHoro miana OIl o Hanpasnenuto noarorosku 03.03.02 - dusuxka.

JuctumuinHa «PHU3UKa aTOMHOTO S7pa, 3JIEMEHTApHBIX YacTHIl U (PyHIAMEHTaJbHBIX B3aMMOJCHCTBUI
U3y4aeTcs B 7 cemecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueOHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyr0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 84
Jlexuuu (Jlexummn) 42
[Tpaktuueckue (IIpakr. pab.) 42
CamocrositenbHas pabota (CP) 24
OK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 Crpoenue u CobecenoBaHue;
CBOICTBA Pemenue
10| 8 | 4
CTaOUIIBHBIX sIIEp MPAKTHYECKUX
3aja4




2 SInepHbie MOJENH U CobecenoBanue;
SIAEPHBIE CUJIBI ] 3 4 Pemntenue
IPAKTHYECKUX
3a1a4
3 PagnoakTuBHEIE CobecenoBaHnue;
[IpeBpAaILECHUS ] 2 | 4 Pemenue
IPAKTHYECKHUX
3a1a4
4 SInepHble peaKiuu. CobecenoBanue;
Snepnas ] 3 4 Pemntenue
JHEpreTUKa IPAKTHYECKHUX
3az1a4
5 dusuka CobecenoBaHnue;
DJIEMEHTAPHBIX Pemenue
JACTHUIL 8 10 | 8 MPAKTUYECKUX
3a1a4;
TectupoBanue

Tema 1. CTpoenue u cBoiicTBa ctaduiabHbIX saep (OIIK-1)
Jlekumus.
Anpa B nepuogudeckoit Tadbmuie. 3apsia sapa. Macca sigpa 1 Mmacca atoMa. DHEPTUs CBS3H sAep. YACIbHAsS
sHeprus cBsa3u siaep. CHUH, MATHUTHBIM M JIEKTPUYECKUNA MOMEHTHI sAnep. YeTtHocTh. Dopma, pazmepbl
saep, ux crpykrypa. DyHnameHTalbHbIE B3aUMOACHUCTBUS. SIIEpHBIE CUJTBI.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc 1Mo CAeAyOIUM BOIPOCAM:
1 Snpa B meproanveckoil Tabuie.
2 3apsn sapa. Macca spa 1 Macca aToma.
3 DHeprus cBsA3M szep. YaenabHasi SJHEPIus CBA3U A1Ep.
4 CnuH, MarHUTHBIN U 3JIEKTPUYECKUN MOMEHTHI SIAEP.
5 Yernocts. Dopma, pasMepsl saep, UX CTPYKTypa.
6 dyHIaMeHTabHbIE B3AUMOICUCTBUS. SIIepHbIE CUJIBI.
Pewenue 3amay no npoiiIecHHOMY MaTepHaity.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 10 MPEATOKEHHBIM BOIPOCAM C MCIIOJIb30BAHUEM
JIEKIIMOHHOT'O MaTeprajla, OCHOBHOM U JOIOJIHUTEIBLHOU JINTEPATyPBHI.

2 CaMocTosTeNbHOE pPelIeHHE 3a7a4 10 MPOIICHHOMY MaTepualy.

Tema 2. Sinepubie Monenu u saaepHsie cuibl (OIK-1)
Jlexknus.
HeobxomumocTh MOAENBHBIX TIPEACTaBICHUN 0 sape. Knaccudukanus saepHbix Moaeneid. OqHoYacTUIHbIS
monenu. KomnektuBHbie Momenu. OO0oOmeHHble Momenu. Mogaenb sAepHbIX 000104ek. Momenb
B3aMMOICHCTBYIOMINX 0030HOB. JIpyrue Moeny.
Mertonpl n3yueHus: sAepHbIX cvil. OCHOBHBIE XapaKTEPUCTHKHU SAEPHBIX CHII. 3apsaoBas HE3aBUCUMOCTH
simepHbIX cuil. Hackimenne n 0OMEHHBIN XapakTep sAepHBIX cuil. Me3oHHas Teopus saepHbix cuil. [lonesas
Teopus sAepHbIX cuil. CTpyKTypa HyKJIOHA. DJIEeMEHTapHas TeOpuUsl IeMTOHA.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc 1Mo CAeayOIUM BOIPOCAM:
1 HeoOxomumocTh MOZIETBHBIX IpeAcTaBIeHUH o sape. Knaccudukarus siepHbIX Moaese.
2 OnpHouactruHble Moaenu. Koiuiektusable Monean. O00O0IMIEHHBIE MOIEIH.
3 Mopaens siAepHBIX 0000YEK.
4 Monens B3auMoIeHCTBYIOMUX 0030HOB. J[pyrue Moaeny.



5 Meroabl U3y4eHUs AIEPHBIX CUIL.
6 OCHOBHBIE XapaKTEPUCTUKHU SIACPHBIX CHUJL.
7 3apsaoBasi HE3aBUCUMOCTD SIIEPHBIX CHIIL.
8 Hacprmmenne u 0OMEHHBIN XapakTep SACPHBIX CHIL.
9 Me3oHHast TeopUs AAEPHBIX CUIL.
10 TToneast Teopust IAECPHBIX CHIL.
11 CrpykTypa HyKJIOHA. DJIeMEHTapHasi TEOpUsl JEUTOHA.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCTIOJIb30BaHUEM
JIEKIIMOHHOT'O MaTepHasia, OCHOBHOM U JOMOIIHUTEIBHOMN JINTEPATYPHI.

2 CaMoCTOSTEIbHOE PENICHUE 3aa4 110 MTPONACHHOMY MaTepHuay.

Tema 3. PaguoakTuBHbie npespamenus (OIIK-1)
Jlekumus.

PanuoakTuBHOCTh. 3aKOHOMEPHOCTH PpaJHOAaKTUBHOTO pacmajga. EcTecTBeHHass M UCKYyCCTBEHHas
paauoaKkTUBHOCTh. PammoakTuBHBIE psAObl. o-pacman saep. - pacman saep. y-U3dydeHue  sgep.
PanuoakTuBHbBIE PAZIBI U TPAHCYPAHOBBIE AIEMEHTHI.

IIpakTH4Yeckoe 3aHATHE.
TeopeTudeckuii OIpoc 1Mo CISAYIONUM BOIIPOCAM:
1. PagnoakTUBHOCTD.
2. 3aKOHOMEPHOCTH PAJMOAKTHBHOTO PacIajia.
3. EcrecTBeHHast U UCKYCCTBEHHAs PAJJUOAKTUBHOCTb.
4. PanmnoakTWBHBIC PAIBL. O-pacmai saep. - pacnaia saep. Y-u3iaydeHue saep.
5. PanuoakTuBHBIC PSAbI U TPAHCYPAHOBBIE AJIEMEHTHI.
Pemenue 3amaq mo mpoiiIecHHOMY MaTepHuay.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 1. IToaroroBka K MpakTUYECKOMY 3aHATHUIO 110 IIPEITIOKEHHBIM BOIPOCAM C UCIIOIb30BAHNEM
JEKIIMOHHOT'O MaTeprajia, OCHOBHOM U JOTIOJHUTEIBHOU JIUTEPATYPBHI.

3 2. CamocCTOsTENLHOE PELICHHE 3a/1a4 110 MPOKUICHHOMY MaTepurally.

Tema 4. SAAnepubie peakuuu. AAnepnas 3nepreruxka (OIIK-1)
Jlekuus.
Jleknuda. 3akOHOMEPHOCTH SIAEPHBIX peakuuid. OCHOBHBIE OINPEACICHUS U XapaKTEPUCTUKU. 3aKOHBI
COXpaHEHMSI B SJIEPHBIX peakuusax. Pa3znmuuHble MexaHu3Mbl peakuuil. Puzmka HEUTPOHOB. OTKpHITHE
HEUTpPOHA U €ro cBoWcTBAa. MICTOUHMKM HEUTPOHOB. B3anmonelicTBHE HEUTPOHOB C BEIIECTBOM. MeTobl
perucTpany HEUTPOHOB. 3aMeJIEHUE HEUTPOHOB. METObI MOTYYEHUSI MOHOXPOMAaTHYECKUX HEUTPOHOB.
Henenue u cunres anep. OTkpeiTue aeneHus saep. [Iponeccel, npoucxonsdiue MIpu AEIEHUN Iep ypaHa.
DOneMeHTapHas TeopHsl JejeHus. Tumbl peakiui JeneHus. BO3MOXKHOCTh HMCHOJBb30BAaHUS SIECPHOM
sHepruu. LlenHas snepHas peakius u sepHble peakTopbl. TepMOsAepHBI CUHTES.

IIpakTnyeckoe 3ansATHE.
TeopeTndeckuii OIIpoOC MO CIEAYIOUUM BOIIPOCAM:
1. 3akOHOMEPHOCTH SAEPHBIX PEAKIIU.
2. OCHOBHBIE ONPEAEIEHUS U XapaKTEPUCTUKHU.
3. 3aKOHBI COXPAHEHUS B SJEPHBIX PEAKIUAX.
4. PaznuyHble MEXaHU3MBbI PEAKIUH.

5. ®u3nka HEUTPOHOB. OTKPBITHE HEUTPOHA U €ro CBOMCTBA. MIcTOUHMKHN HEUTPOHOB. B3anumoneiicteue
HEUTPOHOB C BELIECTBOM.

6. MeTopl perucTpaliu HEUTPOHOB. 3aMeIJIEHUE HEUTPOHOB.
7. MeTtoapl OIy4Y€eHUss MOHOXPOMAaTHYECKUX HEUTPOHOB.



8. denenue u cunres siaep. OTKpbITUE ACICHUS SAEP.
9. [Iporiecchl, MPOUCXOANTNE TIPH ICTICHUH SJEP ypaHa.

10. DnemenTapHast Teopus AeseHus. TUIbl peakuuii aeseHus. Bo3MoXHOCTh UCIIOIb30BaHUS SACPHOU
JHEPIUH.

11. LlenHas saepHas peakys U sIepHbIE peaKTOpbl. TepMosiiepHBbIN CUHTES.
Pemenne 3aa4 no npoiIcHHOMY Marepuay.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. IToaroroBka K IPaKTUYECKOMY 3aHITHIO IO MPEUIOKEHHBIM BOIIPOCAM € UCITOJIB30BAHUEM JIEKIIUOHHOTO
MaTrepuaa, OCHOBHOHN M JIONOJIHUTEIbHOMN JINTEPATYPHI.

2. CaMOCTOSITENEHOS PCUICHUEC 3a1a4 110 HpOﬁ}IGHHOMy Marepuaisy.

Tema 5. ®usuka iementapubix yactul (OIIK-1)
Jlekuus.

OTkpbITHE d3JeMEHTapHBIX dYacTull. Kiaccudukamms saeMeHTapHBIX 4YacTHIl. Buasl B3auMomencTBUS
yacTull. BHyTpennue cpoiictBa vactui. Knaccudukarus agpoHoB. JlenToHsl. XapaKTepUCTUKH YaCTHIIL.
Bocwemepuunsiii hopmanmzm. Moaens kBapkoB. DyHaameHTanbHbIe pepMuonbl. Ou3nka HEUTPUHO.

IIpakTH4eckoe 3aHATHE.
Teoperndeckuii ONpoc Mo CIEAYOMUM BOIIPOCaM:
. OTKpBITHE 3IIEMEHTAPHBIX YACTHULI.
. Knmaccudukanus snemeHTapHbIX YacTHIL.
. Buzpl B3aumonencTsys yacTull. BHyTpeHHUEe CBOMCTBA YacTHLI.
. Knaccugukanus anpoHos.
. JlenTOHBI.
. XapaKkTepUCTUKH YaCTHULI.
. Bocbmepuunslii hopmanuzm.

0 3 N L LN

. Monenb KBapKoB.

9. dyHnamMeHTaIbHBIE (EPMUOHEI.

10. ®u3rka HEUTPUHO.

Pewrenue 3amay no npoiiIecHHOMY MaTepHalry.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IToaroroBka K MPaKTUYECKOMY 3aHITHIO MO MPEIOKEHHBIM BOIIPOCAM C UCIIOJIb30BAHUEM JICKIIMOHHOTO
Marepuralia, OCHOBHOM U JONOJHUTEIBHOM JINTEPATYPBI.

2. CaMOCTOSTENBHOE PELICHNE 3a]1a4 10 IPONHJECHHOMY MaTepuaiy.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKYyIIUWA KOHTPOJIb — 45 0aioB
* KOHTPOJIBHBIC Cpe3bl — 2 cpe3a: S 6amnos, 10 6annos
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOIIsl | 0amioB

/ cpe3sl




Crpoenue u

Cobeceno

5 0ammoB - CTYACHT OTBCTUJI Ha OOJBIINHCTBO BOIIPOCOB OIIpoca U

CBOMCTBA BaHUE MPOAEMOHCTPUPOBAJ MIOHUMAHHUE CYTH OCTAIBLHBIX BOIIPOCOB.
CTaOMIBHBIX
sep Ecnu cryneHT He OTBETHII Ha OOJILITMHCTBO BOIPOCOB OMPOCa — €r0
paboTta OariaMu HEe OI[CHUBACTCS.
Pemenne Pemenue 3agad mo reme:
MPaKTHYIEC 5 0aJJIOB — CTYACHT PEIIWII MPEIOKESHHYIO 3a/1a9Y;
KHUX 3a7a4 2 Oamra — CTYOCHT peIli TNPEAIOKCHHYIO 33aadyy C ITOMOIIBIO
MpeToIaBaTels;
Ecnmu cTymeHT He pemmn NpenyioKCHHYIO 3a/Ja4y ¢ HaBOISIIUMU
BONPOCaMU TpernojaBareis — ero padbora OannamMu He OIICHUBAETCS.
SAnepHeie Cobeceno 5 0auIoB - CTYIEHT OTBETHJ Ha OOJNBIIMHCTBO BOIIPOCOB ONIpOcCa H
MOJIETIA 1 BaHHE MIPOJIEMOHCTPHUPOBAI IOHUMAHNE CYTH OCTaTLHBIX BOIIPOCOB.
SITEPHBIC CHITBI
Ecam cTymeHT He OTBETHII Ha OONBIIMHCTBO BOIIPOCOB OMPOCA — €TO
pabora OaytaMu He OTICHUBACTCSI.
Pemenne Pemenune 3agad mo teme:
MIpaKkTH4eC 5 0ayuI0B — CTYIEHT PEIINI MPEUIOKCHHYIO 3a0a4y;
KHUX 3a7a4 2 Oama — CTYIGHT pEeNIl TMPEMIOKEHHYIO 3aady C TOMOIIBIO
MIpEnoaaBaTelis;
Ecou crymeHT HEe penmn MpemioKEHHYIO 3a1ady C HaBOASIIHIMH
BOIIpOCaMH TIPETOAaBaTesis — ero paboTa OaiaMy He OIICHUBACTCS.
Pangnoaktusnbie | Codeceno 5 0aIoB - CTYACHT OTBETWJI Ha OOJIBIIMHCTBO BOIIPOCOB OIPOCa U
TpeBpanicHus | Banue(ko MPOAEMOHCTPUPOBAJ MIOHUMAHHUE CYTH OCTAIBLHBIX BOIIPOCOB.
HTPOJIBH
blii cpe3) Ecnu cryneHT He OTBETHII Ha OOJILITMHCTBO BOIPOCOB OMPOCA — €r0
paboTta OariaMu HEe OI[CHUBACTCS.
Pemenne Pemenue 3agad mo reme:
MPaKTHYIEC 5 0aJJIOB — CTYACHT PEIIWII MPEIOKESHHYIO 3a/1a9Y;
KHUX 3a7a4 2 Oamia — CTYOCHT peIIi TNPEAIOKCHHYIO 33aadyy C ITOMOIIBIO
MpeToIaBaTels;
Ecnmu cTymeHT He pemmn NpenyioKCHHYIO 3a/Ja4y ¢ HaBOISIIUMU
BONIPOCaMU TpernojaBareis — ero padbora OannamMu He OIICHUBAETCSI.
SAnepHeie Cobeceno 5 0auIoB - CTYIEHT OTBETHJ Ha OOJNBIIMHCTBO BOIIPOCOB ONIpOCa H
peaKIum. BaHHE MIPOJIEMOHCTPHUPOBAI IOHUMAHNE CYTH OCTaTLHBIX BOIIPOCOB.
Snepnas
JHEpreTHKa Ecam cTymeHT He OTBETHII Ha OONBIIMHCTBO BOIIPOCOB OMPOCA — €TO
pabora OaytaMu He OTICHUBACTCSI.
Pemenne Pemenune 3agad mo Teme:
MpaKkTH4eC 5 0ayuT0B — CTYZIEHT PEIINI IPEUIOKCHHYIO 3a1a4y;
KHUX 3a7a4 2 Oamma — CTYIGHT pEeNII TMPEMIOKEHHYIO 3aady C TOMOIIBIO
MIpEnoaaBaTelIs;
Ecou crymeHT He penmn MpemioKEHHYIO 3a1ady C HaBOISIIHMH
BOIIPOCAMH TIPETOaaBaTesis — ero paboTra OaiaMy He OIICHUBACTCS.
dusnka Cobeceno 5 0aIoB - CTYACHT OTBETWJI HA OOJBIIMHCTBO BOIIPOCOB OIPOCa U
AJIEMEHTAPHBIX BaHUE MPOAEMOHCTPUPOBAJ MIOHUMAHHUE CYTH OCTAIBLHBIX BOIIPOCOB.
YaCTHI]
Ecnu cryneHT He OTBETHII Ha OOJILITMHCTBO BOIPOCOB OMPOCa — €r0
paboTta OariaMu HEe OI[CHUBACTCS.
Pemenne Pemenue 3agad mo reme:
MPaKTHYIEC 5 0aJJIOB — CTYACHT PEIIWII MPEIOKESHHYIO 3a/1a9Y;
KHUX 3a7a4 2 Oamia — CTYOCHT peIIi TNPEAIOKCHHYIO 33aadyy C ITOMOIIBIO

npernoaaBareiid;
Ecimm CTYACHT HC pPCIIWI MPCAJIOXKCHHYIO 3aJady C HaBOAAIIUMH
BOIIpOoCaMu NpernoaaBaTeAa — €ro pa60Ta OamnaMu He OLICHUBACTCA.




TecTupon 10

aHue(KOoH

TPOJIBLHBI
i cpe3)

10 6annoB — cTyAeHT npaBuiIbHO oTBeuaeT Ha 91-100% BompocoB B
TecTe

8 0ayIoB — CTYIEHT NpPaBHILHO OTBedaeT Ha 76-90% BOIPOCOB B
TecTe

5 0amioB — CTYIEHT MpPaBWILHO OTBEYaeT Ha 66-75% BOIPOCOB B
TecTe

3 Ganta — CTyAEHT MpaBHILHO oTBedaeT Ha 41-65% BompocoB B TecTe
1 Gann — cTygeHT npaBUWIIbHO OTBeuaeT Ha 25-40% BONpPOCOB B TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

6. ITocemaeMocThb 10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBl HE HAUUCIISIFOTCS

7. [IpemuansHbIe OaIITBI 20

JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aoB;

- y4acTHe B MPOEKTax — 5 6aios;

- yuacTtue B KoH}epeHuusx — 10 6annos.

8. OTBeT Ha DK3aMeHe 30

10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOLIOY,

25-30 6anymoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

9. |WamuBumyanpHBIC 3aMaHMUS, 20
C TIOMOII[BIO KOTOPBIX
MOKHO HaOpaTh
JTOTIOJTHUTENBHEIE OAIIIIBI

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI

10. Hroro 3a cemectp 100

HroroBass omeHka 1o »5k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Pemenne npakTuyeckux 3agaqy

Tema 1. CtpoeHue u CBOMCTBA CTAOMIIBHBIX SACD

3anauu i pelieHus

Haiitn Mmaccy goToHa m kpacHbIX jydeit ceera A = 700 HM.

Haiitu snepruto E, maccy m u umnyinsc p ¢GOTOHA, €CITM COOTBETCTBYIOIIAS €My JUTMHA BOJHBI A = 1,6 TIM.

CKoJIbKO aTOMOB TOJIOHUS pacnagaeTcs 3a Bpems At =1 cyT. u3 N = 106 aToMOB.

Haiitn maccy m pajgoHa, akTUBHOCTB KoToporo a = 3,7 x 1010 bxk.

Haiitu ynenbHyto aktuBHOCTE: 1) ypana (_927235)U;  2) pagona (_867222)Rn.

Haiitu maccy oToHa m peHTIeHOBCKHX JIydeit A = 25 nm.
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C xakoif CKOpOCTHIO V JTOJKEH JABUTaThCs 3JEKTPOH, YTOOBI €ro KUHETHUYECKasi SHEeprus Obljla paBHA
SHEepruu (POTOHA C JITUHHOU BOJIHBI A = 520 HM.

Ckoibko aTOMOB pajioHa pacnajgaercs 3a Bpemst At =1 cyt. u3 N = 106 aroMmoB.
Hatitu maccy m nononus (847210)Po, aktuBHOCTH KOTOporo a = 3,7 x 1010 bk.
Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.
Hatitu Maccy ¢orona m ramma-nyueid A = 1,24 M.

C KaKoil CKOpOCThIO V IOMKEH BUTATHCS AJIEKTPOH, YTOOBI €r0 UMITYJIBC OBUT PaBEeH UMITYILCY (DOTOHA C
JUIMHHOM BOJIHEI A = 520 HM.

HaiiTu akTuBHOCTH @ Maccel m = 1 1 paaus.

HaiiTi nocrosiHHy10 pacnaja A paJoHa, €CIM U3BECTHO, YTO YMCIIO aTOMOB pPajioHa YMEHbBIIAETCs 3a BpeMs
t=1cyr Ha 18,2%.

Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.

Tewma 2. SInepHble MOACIH U SIACPHBIE CUITBI
3anauu i pelieHus
Hatitu Mmaccy ¢oroHa m KpacHbIX jtydeit cBeta A = 700 HM.
Haiitu snepruto E, Maccy m u ummynbse p (pOTOHA, €Clii COOTBETCTBYIOIIAs €My JJIUHA BOJTHBI A = 1,6 M.
CKoJIbKO aTOMOB TOJIOHUS pacnagaeTcs 3a Bpems At =1 cyT. u3 N = 106 aToMOB.
Haiitu maccy m paznona, akTuBHocTh KoToporo a = 3,7 < 1010 Bk.
Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.
Haiitu maccy gpoToHa m peHTTeHOBCKUX JTy4el A = 25 M.

C xakoi CKOpOCTBIO V JIOJKEH JIBUTAThCS JIEKTPOH, YTOOBI €r0 KMHETHYECKasi SHEpTusl Oblila paBHA
sHepruu (PoToHa C IJTUHHOUN BOJHBI A = 520 HM.

CKoJIbKO aTOMOB pajioHa pacnagaeTcs 3a Bpems At = 1 cyt. u3 N = 106 atTomOB.
Haiitu maccy m nononus (_84"210)Po, akruBHOCTH KOTOpOro a = 3,7 x 1010 bk.
Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.
Haiitu maccy goTtona m ramma-nyueit A = 1,24 nm.

C Kakoi CKOpOCThIO V JIOJDKEH ABUTATHCS SJIEKTPOH, YTOOBI €r0 UMITYJIBC OB paBeH UMITYIIbCY (DOTOHA C
JUTMHHOU BOJIHBI A = 520 HM.

Haiitn aktuBHOCTH a Macchl m = | r pagus.

Haiitu nocrostHAyI0 pacmanga A pagoHa, €CiIu U3BECTHO, YTO YKCIIO aTOMOB PaJIoHa YMEHBIIIAETCS 32 BpeMs
t=1 cyr Ha 18,2%.

Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_86"222)Rn.

Tema 3. PaguoakTuBHbBIE IPEBPAILICHUS
3agaun i1 peleHus
Haiitu maccy goToHa m kpacHbIX Jdyd4eii cBeta A = 700 HM.
Hatitu snepruro E, maccy m u ummyinbe p (hOTOHA, €CITM COOTBETCTBYIOIIAS MY JJIMHA BOIHBI A = 1,6 M.
CkoJibKko aTOMOB TOJIOHUS pacnagaeTcs 3a Bpemst At =1 cyt. u3 N = 106 atromoB.
Haiitn maccy m pamoHa, akTUBHOCTh KoToporo a = 3,7 x 1010 bk.
Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.
Hatitn Mmaccy ¢poToHa m pEHTICHOBCKHUX JIydei A = 25 mM.

C xakoif CKOpOCTHIO V JIOJKEH JABUTaThCS 3JEKTPOH, YTOOBI €ro KUHETHYECKasi SHEprus Obljla paBHA
SHEepruM (POTOHA C JITUMHHOU BOJIHBI A = 520 HM.

Ckoibko aToOMOB pajioHa pacnajgaercs 3a Bpemst At =1 cyt. u3 N = 106 aromoB.
Hatitu maccy m nosnonus (847210)Po, aktuBHOCTH KOTOporo a = 3,7 x 1010 bxk.
Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.
Hatitu Maccy ¢orona m ramma-nyueid A = 1,24 M.

C KaKoil cKOpOCThIO V IOMKEH BUTATHCS AJIEKTPOH, YTOOBI €r0 UMITYJIBC OBUT PaBEH UMITYILCY (DOTOHA C
JUIMHHOM BOJIHEI A = 520 HM.



Haiitu akTuBHOCTB @ Macchl m = 1 T pajusi.

HaiiTi nocrosiHHy10 pacnaja A paJoHa, €CIM U3BECTHO, YTO YMCIIO aTOMOB PajioHa YMEHbBIIAEeTCs 3a BpeMs
t=1cyr Ha 18,2%.

Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.

Tewma 4. SnepHble peakuuu. SnepHast SHEpreTUKa
3agauu A pelieHus
Hatitn Mmaccy ¢otoHa m KpacHbIX Jtydeit cBeta A = 700 HM.
Haiitu snepruro E, maccy m 1 umnynbe p pOTOHA, €CITM COOTBETCTBYIOMIAS €My JUTMHA BOJHBI A = 1,6 1IM.
CKoJIbKO aTOMOB TOJIOHUS pacnagaeTrcs 3a Bpems At =1 cyT. u3 N = 106 atToMoB.
Haiitu maccy m paznona, akTuBHocTh KoToporo a = 3,7 < 1010 Bk.
Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.
Haiitu maccy ¢poToHa m peHTTeHOBCKUX JTydel A = 25 M.

C xakoi CKOpOCThIO V JIOJDKEH JIBUTAThCS 3JIEKTPOH, YTOOBI €r0 KUWHETHYECKasi SJHEPTHusl Oblila paBHA
sHepruu (PoToHa C IITUHHOUN BOJIHBI A = 520 HM.

CxoJIbKO aTOMOB pajioHa pacnaaaeTcs 3a Bpems At =1 cyt. u3 N = 106 aTomoOB.
Haiitu maccy m nononus (_84"210)Po, aktuBHOCTH KOTOpOro a = 3,7 x 1010 bk.
Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.
Haiitu maccy goTtona m ramma-nyueit A = 1,24 nm.

C Kakoi CKOpPOCThIO V JIOJDKEH ABUTATHCS 3JIEKTPOH, YTOOBI €r0 UMITYJILC OB paBeH UMITYIIbCY (DOTOHA €
JUTMHHOU BOJIHBI A = 520 HM.

Haiitn akTuBHOCTH a Macchl m = | r pagus.

Haiitu nocrostHAyI0 pacmaga A pagoHa, €CiIu U3BECTHO, YTO YKCIIO aTOMOB PaJioHa YMEHBIIIAETCS 32 BpeMs
t=1 cyr Ha 18,2%.

Haiitu ynenpHyto aktuBHOCTh: 1) ypana ( 927235)U;  2) pamona (_867222)Rn.

Tema 5. @usnka IEMEHTAPHBIX YaCTHULL
3agaun i1 peleHus
Haiitu maccy goTtoHa m kpacHbIX Jdyd4eii cBeta A = 700 HM.
Hatitu snepruro E, maccy m u ummyiibe p (hOTOHA, €CITM COOTBETCTBYIOIIAS MY JJIMHA BOTHBI A = 1,6 M.
CkoJibKko aTOMOB TOJIOHUS pacnagaercs 3a Bpemst At =1 cyt. u3 N = 106 atromoB.
Haiitn maccy m pamoHa, akTUBHOCTh KoToporo a = 3,7 x 1010 bk.
Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.
Haiitn Mmaccy ¢poToHa m pEHTI€HOBCKUX JIy4ei A = 25 M.

C xakoif CKOpOCTHIO V JIOJKEH JABUTaThCS 3JIEKTPOH, UTOOBI €ro KUHETHYECKasi SHEeprusl Obljla paBHA
SHEepruu POTOHA C JITUHHOU BOJIHBI A = 520 HM.

Ckouibko aTOMOB pajioHa pacnajgaercs 3a Bpemst At =1 cyt. u3 N = 106 aromoB.
Hatitu maccy m nononus (847210)Po, aktuBHOCTH KOTOporo a = 3,7 x 1010 bxk.
Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.
Hatitu Maccy ¢orona m ramma-nyueid A = 1,24 M.

C KaKoil CKOpOCThIO V IOMKEH BUTATHCS AJIEKTPOH, YTOOBI €r0 UMITYJIBC OBUT PaBEeH UMITYILCY (DOTOHA C
JUIMHHOM BOJIHEI A = 520 HM.

Haiitu akTuBHOCTB @ Macchl m = 1 T pajusi.
Haiit mocTostHHYIO pacrmana A pajgoHa, €Clid U3BECTHO, YTO YHUCIIO aTOMOB paJloHa YMEHBIIIACTCS 3a BpeMs

t=1cyr Ha 18,2%.
Haiitu ynenpHy0 akTUBHOCTB: 1) ypana (927235)U; 2) pamona (_86"222)Rn.

CobecenoBanue

Tema 1. CtpoeHue 1 CBOMCTBA CTAOMIIBHBIX SACD
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Tunosele 3ananus AJ11 TEOPETUUECKOTO OIIPOCa

1. SAnpa B mepuonuyueckoi TadbauIe.

2. 3apsn siapa. Macca sigpa 1 Macca aroma.

3. DHeprus CBA3M sSAep. YIAeIbHas SHEPTUsl CBA3U SIEP.
4. CiMH, MarHUTHBIN U JIEKTPUYECKUI MOMEHTHI SED.
5. YetHocth. DopMa, pa3mepsl saep, UX CTPYKTypa.

6. @yHIaMEHTaJIbHBIE B3aUMOJCHCTBUS. SIiepHbIE CUIIBI.

Tema 2. SInepHble MOAEIN U SIAEPHBIE CHIIbI
TunoBble 3a1aHus 711 TEOPETUUECKOTO OMpoca
. HeoOxommmocTh MOZIENbHBIX MpecTaBIeHui o sape. Kimaccudukanus saepHbIx MOIEIeH.
. Onmroyactrnynsie moaeim. Komekrusable Moaenu. O00OIEHHBIE MOIEIIHN.
. Monens simepHBIX 000T0YEK.
. Monens B3auMoeHCTBYOIIMX 0030HOB. [[pyrue momaemnu.
. MeToapl u3yueHus sIepHBIX CUIIL.
. OCHOBHBIE XapaKTEPUCTUKHU SICPHBIX CHUJL.
. 3apsi10Basi HE3aBUCUMOCTD SIICPHBIX CHJL.

0 3 N L LN

. Hacermmenune n oOMeHHBIN XapakTep sACPHBIX CHJL.

9. Me3oHHas Teopus AAEPHBIX CHUIL

10. IToneBast Teopust AAEPHBIX CHIL.

11. CtpykTypa HyKJIOHa. DlIeMEHTapHasi TEOpUs JEHTOHA.

Tema 3. PaguoakTuBHbBIE TPEBPAIICHUS
TunoBble 3agaHus U1 TEOPETUUECKOTO ONpoca
PannoakTUBHOCTS.
3aKOHOMEPHOCTHU PAJMOAKTUBHOIO pacraja.
EcrecTBeHHas M HCKYCCTBEHHAs! PaJMOAKTUBHOCTb.
PannoakTuBHBIC pSAIBL. O-pacmaia saep. - pacnai saep. Y-u3iaydeHue saep.

AN

PaZ[I/IOaKTI/IBHBIe PAAbI U TPAHCYPAHOBBIC DJICMCHTEIL.

Tema 4. SAnepusle peakiuu. SnepHasi SHEpreTukKa
Tunossle 3a1aHusI 17151 TEOPETUYECKOTO OMpOca
1. 3aKOHOMEPHOCTHU SAEPHBIX PEAKLUH.
2. OCHOBHBIE ONPENETICHUS U XapaKTEPUCTUKH.
3. 3aKOHBI COXPAHEHUS B SJIEPHBIX PEAKLUAX.
4. Pa3nu4Hble MEXaHU3MbI PEAKIIUM.

5. ®u3uka HeUTPoHOB. OTKPHITHE HEUTPOHA U €TI0 CBOMCTBA. MICTOUHMKM HEWTPOHOB. B3auMmonelicteue
HEUTPOHOB C BEILIECTBOM.

6. MeTtonbl peructpaiiu HEUTPOHOB. 3aMeJIEHNE HEUTPOHOB.
7. MeToapl OMy4eHUsI MOHOXPOMATUYECKUX HEUTPOHOB.

8. lenenue u cunres siaep. OTKpbITUE AEICHUS SAEP.

9. Ilpouecchl, TPOUCXOAIINE MPH ICIICHUH P ypaHa.

10. DnemenTapHast Teopus AeseHus. TUIbl peakuuii aeseHus. Bo3MOXHOCTh HCIIOIb30BaHUS SACPHOU
JHEPIUH.

11. LenHas saepHas peakuus U siiepHbIEe PeaKTOpbl. TepMosiiepHBbIl CUHTES.

Tema 5. @usnka IEMEHTAPHBIX YaCTHULL
Tunossle 3a1aHus U1 TEOPETUYECKOTO ONPOCca
1. OTKpBITHE BIIEMEHTAPHBIX YaCTHULI.
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. Kimaccudukarus aneMmeHTapHbBIX YaCcTHII.

. Buapl B3aumMoneicTBus yacTull. BHyTpeHHUE CBOMCTBA YaCTHII.
. Kimaccudukarnus aanpoHoB.

. JlenTOHBI.

. XapaKTepUCTUKH YaCTULL.

. Bocemepuunslii hopmanuzm.

. Moznenb KBapKoB.

. dDyHnamMeHTa bHbIe EPMHUOHBI.

O 00 3 &N v A W

10. ®usuka HEUTPUHO.
TecTtupoBanue

Tema 5. @usnka 3IEMEHTAPHBIX YaCTHULL
TunoBsie 3a1aHKsI TECTUPOBAHMS

1. B HayaJie 3xcniepuMeHTa ObLJI MIJJIMAPA ATOMOB PAAHOAKTHBHOIO M30TONA. CKOJIBKO aTOMHBIX
sijiep 3TOr0 M30TONA OCTAHYTCS He pacaBIIMMMCH 32 BpeMsl, paBHOe IBYM IlepHoAaM mnoJypacnaga?

1) [-]5+10°8
2) [+]2,5+10"8
3) [-]7,5-10"8

4)[-]8,75°10"8

2. B HayaJse 3KcepUMeHTa ObLIO /1ecsiTh MUJIJIHAPIAOB ATOMOB PAaAUO0AKTHBHOI0 M30T0na. CKOJIbKO
aTOMHBIX f1/Iep 3TOr0 U30TONA pacnajércs 3a BpeMsi, paBHOe TPEM nepuoaam nojaypacnajaa?

1) [-]5+10"9
2) [-]2,5-10"9
3) [+]8,7510"9
4) [-]17,5°10"9
3. Kakoii yactuneii 0om0apaupoBan aeiitepuii B sinepHoii peakuuu 2H+? — 1H + 1n?

1) [+]ramma — kBaHTOM
2) [-]ueliTpoHOM

3) [-]mpoToHOM

4) [-]pnekTpoHOM

4. ConocTaBbTe BeJJMUYHHY SIAEPHBIX CHJI, e CTBYIOIIUX BHYTPH s1IpPAa MeKAY ABYMS POTOHAMM
(Fpp), aByms Heiitponamu (Fnn), u Mmexay nporoHom u Heiirponom (Fpn)

1) [+](Fpp) = (Fnn) = (Fpn)
2) [-1(Fpp) = (Fnn) > (Fpn)
3) [-1(Fpp) nn) pn)

4) [-1(Fpp) > (Fnn) > (Fpn)

5. B HayaJie 3KcnepuMeHTa ObLIO AeCATh MUJUIMAPIAOB ATOMOB PAJHOAKTHBHOI0 n30tTona. CKoJIbKO
aTOMHBIX $iIep 3TOr0 M30TONA OCTAHYTCH He pacnaBIIMMMCH 32 BpeMs, paBHOe TPéM mnepuoaam
noJypacnajaa?

1) [+]1,25+10"9
2) [-]2,5°10"9
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3) [-]5+10°9
4)[-]7,5°109

4.3 IIpomexxyTouHast aTTeCTAlUA 110 AUCIUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunosslie Bonpocsl 3k3amena (OIIK-1)
Tunossle BOIIPOCHI K3aMEHA
1. Uctopus pa3BuTHst GU3NKHU aTOMHOTO SI7pa U JIEMEHTAPHBIX YaCTHUIL.
2. MacmTaObl (pU3HYECKUX BEIUYHH.
3. MeTtonpl uccnenoBaHus aTOMHBIX saep. DPpPexkTUBHOE ceueHue.
4. CoctaB u pa3Mep saep.
5. JledekT Macchl ¥ SHEPTHUs CBA3H sJIpa.
6. CiMH 1 MarHUTHBIA MOMEHT sijpa. | M pOMarHuTHOE OTHOIIEHHUE.
7. KBanpynoyibHBIN 3JIEKTPUYECKUN MOMEHT.

TunosBble 3aganua 1js 3k3amena (OIIK-1)
3agauu A peuieHus
Haiitn maccy goTona m kpacHbIX jtydeit ceera A = 700 HM.
Haiitu snepruto E, Maccy m u ummynbse p (pOTOHA, €Clii COOTBETCTBYIOIIAs €My JJIUHA BOJTHBI A = 1,6 M.
CKoJIbKO aTOMOB TOJIOHUS pacnagaeTcs 3a Bpemsi At =1 cyT. u3 N = 106 aToMOB.
Haiitn maccy m paznona, aktuBHocTh KoToporo a = 3,7 < 1010 Bk.
Haiitu ynenbHyto aktuBHOCTh: 1) ypana (_927235)U;  2) pagona (_867222)Rn.
Haiitu maccy ¢poToHa m peHTTeHOBCKUX JTy4el A = 25 M.

C Kakoi CKOpPOCThIO V JIOJDKEH JBUTATHCS DJIEKTPOH, YTOOBI €ro0 KWHETHYECKasi YHEPTys Obllia paBHA
sHepruu (PoToHa C IITUHHOUN BOJIHBI A = 520 HM.

CxoJIbKO aTOMOB pajioHa pacnaaaeTcs 3a Bpemsi At = 1 cyt. u3 N = 106 aToMOB.
Haiitu maccy m nononus (_84"210)Po, akruBHOCTH KOTOpOro a = 3,7 x 1010 bk.
Haiitu ynenbHyto aktuBHOCTE: 1) ypana (_927235)U;  2) pagona (_867222)Rn.
Haiitu maccy goTtona m ramma-nyueit A = 1,24 nm.

C Kakoi CKOpOCThIO V JIOJDKEH ABUTATHCS 3JIEKTPOH, YTOOBI €r0 UMITYJIBC OB paBeH UMITYIIbCY (DOTOHA C
JUTMHHOU BOJIHBI A = 520 HM.

Haiitn akTuBHOCTH a Macchl m = | r pagus.

Haiitu nocrosHHy10 pacnaja A pajioHa, €Clid U3BECTHO, YTO YMCIIO aTOMOB PaJIOHa YMEHBILIAETCS 32 BPeMsI
t=1 cyr Ha 18,2%.

Haiitu ynenpHyto aktuBHOCTh: 1) ypana (927235)U;  2) pamona (_867222)Rn.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
IOCTHKEHUS Pe3ybTara)
OIIK-1 JIeMOHCTpHUPYET BBICOKHI yPOBEHb 3HAHUI OCHOBHBIX (PM3UUECKUX
BEJIMYUH U KOHCTAHT. OTBET MOCTPOEH JIOTUYHO, MaTepUa
@3 5<f01T (J)Ig [égij;os) U3JIaraeTcs YeTKO, SICHO, XOPOIIUM SI3IKOM, apTyMEHTHPOBAHO.
CBOOOIHO OMHUCKHIBACT U OOBSICHIET ONTHUECKHE SBICHUS C TOUKH
3pEHUSI COBPEMEHHOM TEOPUHU.
OIIK-1 JIeMOHCTpHUPYET T0CTaTOYHBI YPOBEHb 3HAHUN OCHOBHBIX
($u3MYECKHUX BEIMYUH U KOHCTAHT. OTBET MOCTPOCH JIOTUYHO,
(70«_)(;)2(%]{:5;0]3) MaTepHall U3JIaraeTcs XOPOIUM SI3bIKOM. J[0CTaTouHO XOpOIIOo
OIHCHIBACT U OOBACHSET SIBICHUS C TOUKH 3PEHUSI COBPEMEHHOM
TEOPUH.
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OIIK-1 JleMOHCTPUPYET HEBBICOKHI YPOBEHb 3HAHUI OCHOBHBIX
«YHOBICTBOPUTEILHOY (bU3HUECKUX BEIHMYUH U KOHCTAHT. OTBET HE BCETna JIOTHYHO
(50 - 69 6amoB) BBICTPOEH, MaTepHal u3araeTcsi 6e3 mpuMEeHEHUS HayYHOU
TEPMHHOJIOTUU.
OIIK-1 JleMoHCTpupyeT c1a0blil ypOBEeHb 3HAHUH OCHOBHBIX (PU3UYECKUX

BEJIMYMH M KOHCTaHT. He BJIAACCT OCHOBAMU AJITOPUTMOB PCIICHUSA
TCOPCTUYICCKUX U DKCIICPUMCHTAJIbHBIX 3a/1a4. He moxer BBIACINUTH
MCKIUCHUIITIMHAPHBIC CBA3H. HGYBepCHHO 1 JJOTNMYCCKH
HCMOCICAOBATCIIbHO U3JIaracT MaTrcpuraJl.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
conepkanreM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWE AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBl U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUEHUE ITUCIHUIUIMHBL, TMPOTPaAaMMHOE OOecTieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
TACIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
VCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI
6.1 OcHoBHas UTEpaTYypa:

1. CaenbeB U.B. Kypc obmieit ¢pusuku : [B 3 1.] : yuebd. mocodue. - U3a. 3-e, ucnp.. - M.: Hayka, 1986

2. Uponos U.E. 3agaun no obmeit pusuke : [yueOHoe mocobue]. - 15-e usn., crep.. - Cankr-IlerepOypr,
Mocksa, Kpacuonap: Jlans, 2018. - 416 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!
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1. HasimoB A. C. Teopus aromHoro szapa. - Mocksa: locygapcTBeHHOE —H31aTEIBCTBO
¢dusuko-maremaruueckoi aureparypsl, 1958. - 612 c. - Tekcr : anexkrponnsit // DbC «YHuBepcuteTcKas
oubnmuoTeka onnaitly» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=483258

2. Karmuronor . M. Beenenne B Gu3uKy spa U 4acTuil : Y4eOHUK. - 4-¢ u3ad.. - MockBa: OuU3MaTInT,
2010. - 512 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckas 6ubnuoreka onmaita» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=75503

6.3 VHpIe MCTOYHUKU:

1. EnnHoe oKkHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAH: AIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. Poccuiickast HalfmoHanbHas Ondamoreka - http://www.nlr.ru/
5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajemMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYyIOmICC MAaTCpUaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyauToOpruun JId TIPOBCACHUA 3aHATHI JICKIHIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
IrpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeCTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIHOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. Hayunas snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. OnekrponHas 6ubnmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru

7. Poccuiickast HarmoHanbHas Oubnauoreka. — URL: http://nlr.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enprimaa. — URL: https://www.prlib.ru
9. OnexrponHas 6udnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library
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yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCIOIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



