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I.Ie.m: OCBOCHUA NJUCHMILJINMHBI

Heabo u3yyeHMsi JAMCHUILUIMHBI SBIsETCS (OPMHUPOBAHHE Y CTYIEHTOB IpEACTaBIECHUM,
3HaHUH, YMEHUH M HaBBIKOB B O0JIACTH SIEPHOM (U3UKH, HEOOXOIUMBIX JUIsI MPOU3BOJCTBEHHOM,
Hay4HO-UCCIIEN0BATEIBbCKON U IPOEKTHOM ACSATEIBHOCTH CIIEHUAIUCTA.

3agauu M3yyeHHUs TUCHUIINHBI:
- (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (DU3MYECKOTO MBIIUICHHUS,
- OBJIAICHUC ITpUEMaMHU U MCTOJaMH PCIICHUA KOHKPCTHBIX 3a1a4 U3 pa3JIMIHbIX oOJtacreit (1)I/I3I/IKI/I,
- (hopMupOBaHHE YMEHUS BBIACIUTh KOHKPETHOE (PU3NYECKOE COJAEp’KaHHE B NPUKIIAJHBIX 3a/1adax
Oyayluel crenualbHOCTH.

MecTto aucuumiuHbl B ctpykrype OOII BO

B kypce KpaTko HM3/10)K€Hbl OCHOBHBIE MOJIOKEHUs (U3UKKM aTOMHOIO Siipa U 3JIEMEHTAPHbIX
gacTull. B 4acTHOCTH, pacCMOTPEHBI OCHOBHBIE CBOMCTBA AaTOMHOIO spa; OCHOBHBIE BHIBI
pPaJMOAKTUBHOCTH, 3aKOHBI IIPOCTOTO M CIJIOKHOIO PaJMOAKTHBHOIO paclaza; MPHUBEIEHbI 0OIIue
3aKOHOMEPHOCTH SIIEPHBIX B3auMMOAEUCTBUI. OCHOBHOE BHUMAaHME YJEIIEHO JIEMEHTApHOH TEOpUU
JeJICHUS ¥ CUHTE3a aTOMHBIX siiep. PaccMaTpuBaroTCsl COBpEMEHHBIE JOCTHXKEHHSI B 00IaCTH SIICPHOM
¢bu3MKY 1 PU3NKN 3TIEMEHTAPHBIX YaCTHII.

N3ydenue nucuumunbsl «SaepHas pusnka» TpedyeT OCHOBHBIX KOMIIETEHUUMN, 3HAHUN, YMEHUN
U HaBBIKOB 0Oydarouierocs 1o AUCHUIUIMHAM: MaTeMaTHKa; aTOMHas (pU3MKa; KBAHTOBAas MEXAaHUKA,
XUMUSL.

B xone usydyenus aromMHoOM (pu3Mku oOy4aroIiuiicsl MOJyyaeT 3HAHHs, YMEHHs U HaBbIKH JUIs
YCIIELTHOTO U3Y4YEHUS CIAEAYIOIUX TUCLHUIUIAH:
—  sJIepHbIE DHEPIETUYECKUE PEAKTOPBI;
— ¢bu3nKa SAepHBIX PEaKTOPOB;
—  Teopus NepeHoca HEHPOHOB
—  JIaTYMKH U JIETEKTOPbl (U3NUYECKUX YCTAaHOBOK.

Komnerenuun oOy4yaomierocsi, ¢opmupyemble B pe3yJbTaTe OCBOCHUSA
JTUCHUILTHHBI
B nmpouecce ocBoeHMs [JaHHOM OMCHMIIMHBL Yy CTyJAeHTa (OPMHUPYIOTCS CIEYIOIINe
KOMIIETEHINH:
YHUBEpCaJIbHbIE

Kon
HaunmenoBanue
KOMIIET Koa n HauMeHoBaHME MHIUKATOPA JOCTUKEHUS
KOMITETCHIINH
€HLUU
YK-1 Cnocoben ocymectBisath | 3-YK-1 3Harh: MeTonbl CHCTEMHOTO M KPUTHYECKOTO
KPUTHUYECKUI aHAM3 | aHaJM3a; METOJIUKH Pa3padOTKH CTPATETUU ACHCTBUU IS
MPOOJIEMHBIX CUTYaIlil Ha | BBISBICHUS M PEIICHUS MTPOOIEMHOM CUTYaIlH
OCHOBE cucteMHoro | Y-YK-1 YMmerb: npuMeHsaTh METOABI CUCTEMHOTO MOAXOa
MoAX0da, BHIPAOATHIBATH | I KPUTHYECKOTO  aHalKW3a  NPOOJEMHBIX  CHUTYaIluii;
CTpaTEruio ICHUCTBUIA. pa3zpabaThIBaTh CTpaTEruIo NEUCTBUH, MPUHUMATh
KOHKPETHBIE PEIICHUS 115l €€ peannu3aiuu
B-YK-1  Bnagers:  MeTomonoruei  CUCTEMHOTO U
KPUTHUYECKOTO aHanusa POOJIEMHBIX CUTYalHil;
METOAMKAMH TTOCTAaHOBKU IIEJIH, OTPENETICHUsI CIIOCOOOB €€




JOCTHIKEHUS, pa3pabOTKU CTpaTeruil AeUCTBUA

VKE-1 | CrmocobeH  HCIIOJIB30BaTh
3HAHUS
€CTECTBEHHOHAYYHBIX
TUCIUIUIAH,  TPUMCHSTH
METOAB MaTEMaTHYECKOTO

aHaJIM3a nu
MOACIINPOBAHUA,
TCOPCTUUCCKOT'O u
SKCIICPUMCHTAJIIBHOT'O
HCCICa0BaHUA B

IIOCTABJICHHBIX 3aJjadax

3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHWIUIMH, METOOBl MAaTeMaTH4YecKOoro  aHajau3a |
MOJICIIMPOBAHUS, TEOPETHUYECKOTO M 3KCHEPHUMEHTAIHHOTO
HCCIICOBAHUS.

V- VKE-1 ymeTs: ucnosib30BaTh MaTeMaTUuECKHE METOJIbI B
TEXHUYCCKUX TMPHUIOKEHUAX, PACCUUTHIBATH OCHOBHBIC
YHUCJIOBBIC XapPaKTEPUCTHUKH CIydaWHBIX BEJIWYUH, PEIIaTh
OCHOBHBIC 3aJja4ll MaTEMaTUYECKOW CTATHCTHKHU; pEeIaTh
TUIIOBBIE PACUETHBIC 3aaUH.

B-VKE-1 Bnagers: MeTogaMu MaTeMaTHUYECKOT0 aHan3a U
MOJICIIMPOBAHUS, METOJAAMH pEIICHUS 3a7ad aHaiu3a M
pacdera XapaKTEepPHCTUK (PU3UYIECKHX CHUCTEM, OCHOBHBIMH
npueMamMu  OOpabOTKM  AKCIEPUMEHTAIBHBIX  JIaHHBIX,
MeToAaMH paboThl C MPUKIAJHBIMH  TPOrPAMMHBIMU
MPOYKTAMHU.

O6menpodeccroHanbHbIE

Kon
KOMIIETE

HaunmenoBaunue

KOMIICTCHII N
HIIMH

KOI[ N HAMMCHOBAHUEC MHAUKATOpa JOCTHUIKCHUA

OIIK-1 Crioco0eH HCIIOJIb30BaTh
0a30BbIE 3HAHHS
€CTECTBCHHOHAYYHBIX
JACLIMIUTHH B
npodeccnoHanbHOM
JIEeATEIIbHOCTH,
MIPUMEHSTh METO/IBI
MaTeMaTHYECKOTO
aHajau3a u
MOJIETTUPOBAHUS,
TEOPETUIECKOTO u
AKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUS.

3-OIIK-1 3HaTb: 0a30Bble 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLIUIUINH; OCHOBHBIE MaTEMaTHYECKHE 3aKOHBI; OCHOBHBIE
¢busnveckne SBICHHS, MPOIECCHl, 3aKOHBI W TPAHHUIIBI UX
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XMMHUYECKHUX 3aKOHOB
U SABJIEHUH; METOJbl MAaTEMaTU4YECKOr0 MOJECIUPOBaHMS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMUS
V-OIIK-1  VYMmerb:  BBIABISATH  €CTECTBEHHO-HAYUYHYIO
CYLIHOCTb npobiem, BO3HUKAIOIINUX B XoJe
npoeCCHOHATILHON J1eATENIBHOCTH, MpPHUBIEKaTh Uil HUX
pelIeHnsl COOTBETCTBYIOUIMHM (PU3MKO- MaTeMaTH4eCKUi
anmnapar

B-OIIK-1 Bnaaerh: maTeMaTHYECKUM alIapaTtoM s
pa3paboTKu MoJienei NpPOLEeCcCOB U SBICHHUM, peleHus
MPAKTUYECKUX 3a/ad NpOoQecCHOHATbHON JesTeIbHOCTH;
HaBbIKAMU MCIIOJIb30BaHUA OCHOBHBIX 0OLIePHU3MUECKUX
3aKOHOB U MPUHIUIIOB

38}13‘“/[ BOCIIHTAHHUS, P€Aa/IN3yEMbIC B paMKax 0CBOCHUA JTUCIUIIINHDBI

HanpagJsienue/ Co3nanue Hcnoan3oBanue BogJieuenne B
neJin ycJ10BMid, BOCIIUTATEIbHOIO PA3HOIIAHOBYIO
o0ecreynBaOIIMX | MOTEHIHAIA Y4eOHBIX | BHEY4eOHYI0
AUCUUILIUH AeATeTbHOCTD
IIpodeccuonans | - GopMupoBanue Hcnons3oBanue 1.Opranuzanus Hay4yHO-
HOe W TPY/AOBO€ | IICUXOJOIMYECKON | BOCIMTATEILHOIO MOTEHIMANA | MPAKTHYECKUX
BOCIIMTaHHE TOTOBHOCTH K JUCIUATUINH KoH(epeHIMit 1 BcTpeu ¢
npodeccuoHanpHO | 00menpodeccnoOHaIbLHOTO BEIYIIIMHU




U IeATENbHOCTH 110

MOAYJIA OJIA:

cricnuajanucraMu

n30paHHOU - (hopMupoOBaHMS YCTOMUMBOTO | MPEANPUATHI ropoaa U
npodeccuu (B15) | unrepeca BETEpaHaMU aTOMHOM
npodeccuOHATBLHON OTpaci.
JeSITEIbHOCTH, MOTpeOHOCTH B | 2. Opranusamnus u
JOCTH>KEHUH pe3yibTara, pOBeIeHHUE
MOHUMAaHUS (PYHKIHMOHAIBHBIX | MPEIMETHBIX OJUMITUA]
o0s3aHHOCTEN U 3a/1a4 U y4acTHe B KOHKypcax
n30paHHOM podeCCHOHATIEHOTO
npodeccuoHaTbHON MacTepCTBa.
JeSITEIbHOCTH, YyBCTBA 3.Yyactue B €XKeroHbIX
npodecCHOHATBLHOM AKIUAX CTYJACHUYECKUX
OTBETCTBEHHOCTH 4epe3 CTPOUTENIbHBIX OTPSIOB
BBHITIOJTHEHHE YU€OHBIX, B TOM
quclie MPAKTUYECKUX 3a/laHuM,
TpeOYIOLINX CTPOroro
COOIOICHHSI TPABUI TEXHUKHU
0€3011acCHOCTH U UHCTPYKIUI
o pabote ¢ 000pyAO0BaHHEM B
pamKax 1abopaTopHOro
NPaKTUKYMA.
IIpodeccuonans | - GopMupoBaHue Ucnonp3oBanne 1.Opranu3zaius Hay4HO-
HOe M TPY/I0BO€ | KYJIbTYpPBI BOCIHUTATEIHHOTO MOTEHIIMANA | MPAKTHYECKUX
BOCIIMTAHHE UCCIIEIOBATEIbCKO | TUCIUILINH KOH(EepEeHIINIA U BCTPE C
i 1 MH)KEHEpHOI npohecCHoHaNTBEHOTO MOIYJIS BEYIIUMHU
JeSITeTbHOCTH Uit GOPMUPOBAHHS CHeHaTHCTaMH
(B16) WHXEHEPHOTO MBIIUICHUS U NpeANpUATHH ropoa U

WH)KEHEPHOW KYJIBTYpPHI 32
CUET MPaKTUYECKUX
CTYAEHYECKUX UCCIEIOBAHMI
COBPEMEHHBIX
MIPOM3BOJICTBEHHBIX CHCTEM;
IPOEKTHOH J1eTeTbHOCTH
CTYJICHTOB T10 pa3paboTKe u
ONTUMU3ALHNU
TEXHOJIOTHYECKUX CHUCTEM,
CBSI3aHHOM C pELICHNEM
peabHbBIX TPOU3BOICTBEHHBIX
3aJa4; MPOXO0XKIECHUS Yepe3
pa3sHooOpa3HbIe UTPOBBIE,
TBOpUECKHE, PECTUBAIbHbBIE
¢dopmbl, TpeOyromue aHanusa
CIIOKHOTO 00BEKTA,
MOCTAaHOBKH OTHOCHUTEJIBHO
HEro MpeoOpa3oBaTeIbHBIX
3aj1a4 sl UX ONTHUMAaJIbHOTO
pelIeHusl.

BETEpAaHAMU aTOMHOMU
OTpaciu.

2. Opra"uzanus u
MIPOBE/ICHHE
MPEAMETHBIX OJIUMITHAA]T
U y4yacTHe B KOHKypcax
po(eCCHOHATTEHOTO
MacTepCTBa.

3.YuacTtue B €KeroJIHbIX
AKIMAX CTYICHUECKUX
CTPOUTEIBHBIX OTPSAO0B

CrtpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
JlucuuninHa mpenoaaercs CTyaeHTaMm B 6-oM cemectpe. OO0mIas TpyI0eMKOCTh AUCHUTUTHHBI
cocTaBsIeT 4 3aueTHBIX enUMHHIIBI, 144 ak. Jaca.




Kanenaapubii miian
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1 ATOMHOE SIIPO T1 30
1 |OcHoBHBIE XapaKTEPUCTUKU aTOMHBIX SIA€P 16 | 4 4 4 4
2 |PammoakTuBHBIIM pacma 14 2 8 2 2
3 |Anwda-pacnan 12 | 2 4 2 4
4 |bera-pacnaj 14 | 4 4 2 4
5 |l'amma-uznyuenue saep 12 | 2 4 2 4
6 |DKk30THMYECKHE BUIBI paIMOAKTUBHOTO pacmana | 8 2 - - 6
2 SInepHble B3aUMO/IelCTBHUSI T2 30
7 |OOuue cBeACHUs O AACPHBIX B3aUMOACHCTBUAX| 8 2 - 2 4
SnepHble peakuy C TSAKEIBIMU siApaMu 6 2 - - 4
9 |SnepHBIC peakuu MO ICHCTBUEM 6 2 - - 4
3apsKCHHBIX YACTHII
10 |TepmosinepHbIE peaKIuu 8 2 - - 6
11 |DoTosaepHbBIC B3aMMOICHCTBUS 12 2 4 - 6
12 |B3aumojeicTBHsI HEUTPOHOB C SAPAMH 8 2 - - 6
13 |/lenenue aTOMHBIX siIEp 8 2 - - 6
14 |AxTuBaIMs MaTEpPUATIOB 12 2 4 2 4
OK3aMeH 40
144/
HUTOI'O 16 32 32 |16/16| 64 100
Conep:kaHue JJeKIIMOHHOTO Kypca
Tembl JCKIHMH. Bcero Yuebno-
Bonpochl, oTpadaTbiBaeMble HA JIEKIHH 4acoB MeTormteckoe
’ ofecrieyenne
1 2 3
OCHOBHbIE XapaKTePUCTUKH aTOMHBIX siJiep. 1-6
Cocras, cTpykTypa, o003HadeHus suep. Pasmepsr u hopma siaep. 4

MaccoBoe 4ncio U 3apsij. XapaKTepUCTUKU HEUTPOHOB U ITPOTOHOB.
Macca u sHeprus cBsi3U. Buapl sHEpruu cBs3u. DHEprus CBsA3H BCEX
HYKJIOHOB. Y JIeJIbHAsl SHEPTHsI CBSI3U. DHEPTUHU CBSI3U OT/AEIBbHBIX
HykJI0HOB. ®opmyna Baiiizekkepa u ee ananus. [pyrue popmyinsl s
Macc simep. Jedext maccel. Beipaxenue sHepruii cBs3u U AedeKTa
Macchl 4Yepe3 JEKPEMEHTBI MacChl. Y CJIOBHsI YCTOMUMBOCTH SJIED.
CrabunpHble 1 HeCTaOMITbHBIE HYKJIUIBI. Ta0auia HyKJIuI0B U ee
OCHOBHBIE OCOOCHHOCTU. DHEPreTHUYEeCKUEe COCTOSHUSA SIIEp U UX




XapaKTEepUCTUKH. MOMEHT KolMyecTBa ABUKEHUS (CIIHH) sIpa.
MarauTHbIN MOMEHT sizipa. DJIEKTPUUECKUM KBAAPYIIOIbHBI MOMEHT
simpa. M3o6apuueckuii ciiH. YeTHOCTS.

PanunoakTuBHBIN pacnai.

OTKpbITHE PAIMOAKTUBHOTO pacmajga. Bupl paqmoakTHBHOTO pacnaja.
OcHOBHO¥ 3aKOH paAnoakTUBHOTO pacnaga. Koncranra pacnana,
MepuoJ Moxypacnaaa, CpeaHee BpeMs )KU3HHU AJIep U CBSA3b MEXY
HUMH. AKTUBHOCTb. [IpeBpaienus
SJIEMEHTOB MPU paguoakTUBHOM pacnaze. [IpaBuio casura dasHca u
Conau. Llenouku mocaeaoBaTeNbHbIX pacnaaoB. PagnoakTuBHbIE
cemericTBa. KonnuecTBeHHOE onMcaHne N3MEHEHHUsI Yncia saep
Ka)KJIOTO WICHA LIETIOYKU BO BpEMEHU. AHAIU3 LIETIOYKU U3 JIBYX
[PaJMOAKTUBHBIX HYKJIUJIOB. PainoakTHBHOE paBHOBECHE.

Aub(pa-pacna.

[Ipupona anbda-yactui. [IpeBpamenus saep npu anbda- pacmnaje.
DHeprus anbda - pacrnanga. PacnpeneneHue sHeprun Mexay anbda-
YJacTULICH U SAPOM OTAauYU. Y CJIOBHE YCTOMYMBOCTH MO OTHOIICHHIO K
anbda-pacmany. O6mactu anbda-akTHBHBIX siiep. B3aumoeiicTue
anb(a-yacTuIl ¢ BEIIECTBOM. JHEpruu anbda - pacnaga pa3aIndHbIX
sinep. Ilepuoast monypacnana. 3akon ['eiirepa-Herromna. CBsa3p Mexay
SHEPrUsiMU anb(da - pacnaga U MaCCOBBIMU YHCTIAMU

snep. KynoHnoBckuii Gapeep u 3HEprun anb(a-4acTuil. DHEPreTHUECKUE
crekTpbl anbda-yactuil. OCHOBBI TEOpHUH alb(a - pacnaja.

1-6

bera-pacnan.

OcHoBHbIe cBolicTBa Oeta-yactuil. [IpeBparnienus suep npu Oera-
pacnaze. DHeprus Oera-pacnaaa. Y cIoBusi yCTOWYUBOCTH P 1O
OTHOIIECHHUIO K OeTa-pacnany. Ob6nactu 6eTa-HeCTaOUIBHBIX STep.
Bouiet HykJI0HOB npu Oeta-pacnaje. BzaumonelictBue 6era-yacTuil ¢
BelllecTBOM. 3HaUeHHs dHepruii Oeta-pacnana. [lepuonasl monypacmnana
OeTa-akTUBHBIX s1ep. bera-pacnaa cBOOOJHBIX HEUTPOHOB.
DHepreTuveckue CreKTpel OeTa-yacTuil. Vi3MeHeHrne CIuHOB siiep
npubeTa-pacmnaje. Heittpuno. [IpaBuna orbopa 1i1st pa3peiieHHbIx 6eta
- IepexoI0B. 3amnpelieHHble 0eTa -nepexoabl. HecoxpaneHue yeTHOCTH
npu OeTa-pacnaje.
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I'amma-usiy4yenue.

["amma - kBaHTHI (poTOHBI). OOIACTH raMMa-U3IyYEHHS Ha LIKaje JUIHH
9JIEKTPOMArHUTHBIX BOJIH. S1iepHbIe MPOLECChl, TPU KOTOPBIX
BO3HUKAIOT raMMa — KBaHTbl DHEPreTH4eCKHe CIIeKTPbl FaMMa -
KBaHTOB. B3anMoseiicTBre raMma - KBaHTOB ¢ BerlecTBOM. [lonsTHe
MYJIbTUIIOJIBHOCTH 3JIEKTPOMarHuTHOTo u3nydenus. [Ipasua orOopa.
[Tpumeps! ucnonb30BaHMs paBuiI 0TO00pa. BHyTpeHHsIsI KOHBEpCUs
AIIEKTPOMAarHUTHBIX Mepexo0B. MexaHu3M BHYTPEHHEW KOHBEPCHH.
Y ciioBHsI BO3MOKHOCTH BHYTpeHHeH kKoHBepcuu. KoaduuneHTs
BHYTpEeHHEH KoHBepcuu. BHyTpenHss kousepcus nipu 0 - 0
nepexonax. Anepnas uzomepus. dbdext Meccbayapa.

1-6

JK30THYECKHE BHAbI PAAMOAKTHBHOIO pacnaja.
[IpoTOHHAs paguOaKTUBHOCTG. JIBYXIIPOTOHHAS PaJUOAKTUBHOCTb.
Helitponnas pagnoaktuBHOCTh. KitactepHas paguoakTUBHOCTb.

1-6

OO0mme cBefeHNs O AICPHBIX B3aHMOCHCTBHUSIX.

Pa3HoBUIHOCTH SIIEPHBIX B3aUMOCHCTBUMN. 3aMKCh SIACPHBIX PEaAKIIHi.
Krnaccudukanus saepHbIX peakiuil. 3aKkoHbl COXpPaHEHUs TIPH SIEPHBIX
B3aUMOACHCTBUAX. OCHOBHBIC XapaKTEPUCTUKH SIICPHBIX PEAKITHA.

1-6




Brixon. D¢ dextuBnoe ceuenue. JudepeHnmnanbapie CeUeHHS.
'YTII0BBEIE U OHCPICTUYCCKUC pACIPCACIICHUA BTOPUIHBIX YaCTHUII.
DHeprus peakiuu. DK309HepreTUYeCKUe U SHI09HEPreTHIECKIe
peakuuu. [loporosas sueprus. 3aBUCUMOCTb SHEPTUHU
BTOPUYHBIX YACTHI] OT yIJia BbuieTa. /J[uarpamMmma MMIysibCOB.

S nepHble peakIuM € TSKeJIbIMH SIPAMM.

CocraBHoe A1p0. Y CI0BUS IPUMEHUMOCTH TIOHITHUS COCTABHOTO S/Ipa.
Konuenmus bopa. JIBa sTana sanepHoit peakuuu. CeueHre KOHTaKTa.
Kosddunument npununanusa. CeuyeHrne o6pa3oBaHusi COCTaBHOTO sijipa.
DddexTuBHOE ceuenne peakiuu. Onrcanue oOpa3oBaHUs U pacmaja
cocTaBHOrO simpa. Kanansl saeprnoit peakuuu. opmyna bpaiita-
Burnepa.

S nepHble peakuMu MO JeiicTBUEM 3apAKEHHbIX YaCTHII.

SnepHble peakuuu Noj AeiicTBUEM anbga-yactull. CpaBHEHHE peaKkni
(a,n) 1 (o,p). Tunmunble MpuMepsl peakiui (a,n). Micnons3oBanue
peakuuii (o,n) Ui MoyydeHus HeHTpoHoB. KOHCTpyKLKs U OCHOBHBIE
rapamMeTpbl MICTOYHUKOB HEUTPOHOB. SiepHbIe peakiuu N0l JeHCTBUEM
nerTpoHoB. DHepruu peakiuii (d,n). Mcnons3oBanue peakmuii (d,n) st
MOJIy4eHUs1 HEUTPOHOB. Pa3pbIB 1eHTPOHOB B moJe siapa. Peakiuun
CpbIBa IIpU OOJBIINX YHEPTUAX. A IEpHbIC PeaKLnu MO/ JeHCTBUEM
MIPOTOHOB. DHEPruu peakiuuii (p,n). Mcnonb3oBanue peakuuii (p,n) 1iist
ITOJIy4EHUS] HEUTPOHOB.
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TepMmosiiepHbIe peaKkIuu.

TepmosiiepHbie peakiuu B 3Be3ax. Bompoc 00 MCTOYHHMKAX SHEPTrUU
u3nydenus 3se3a. [lapamerpsl Connua. [IpuHumnuansHas BO3MOXKHOCTb
peakuuil SANEpHOrO0 CHHTE3a B Heapax 3Be3l. Bopopoassli u
yriepoAHblil Lukibsl bere. IHTEHCUBHOCTh «CropaHMs» BOAOPOAA Ha
Connue. Iloroku neltpuHo ot ConHua. OcyliecTBieHUE peakuui
CHHTE3a B 3€MHBIX YCIOBUSAX. llepcrekTHBBI  MCIIOJIb30BaHMS
TEPMOSIIEPHBIX PEAKIIU B SHEPTETHKE.
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DoTosiiepHbIe B3aUMOAEHCTBHA.

O6mme cBeneHuss 0 (POTOSAMEPHBIX B3aUMOJEHCTBUIX. DOTOsSIEpPHBIC
peakiuu W paccesHue (HoToHOB sapamMu. OTKpBITHE TEPBOM
¢dorosinepHoit peakuuu. Tumbl (QoTOSIIEPHBIX peakuuil. OHeprus
peakuuu. IloporoBas  sHeprus. OKCIEPUMEHTAJIbHBIE  METOJBI
vccaeoBaHui POoTosaEepHBIX B3auMojiecTBril. McTounnku (OTOHOB:
PAANOAKTUBHBIE 3JEMEHTBI, YCKOPUTEIH MPOTOHOB M SIJIEKTPOHOB,
siepHble peakTopbl. DoTopacuierieHue AeuTpoHa. IIpsMoi saepHbIid
dotorddexr. ['mrantckuit nunonbHelil pezonanc (I'/IP) u 3aBucumoctsb
€ro napaMeTpoB OT MacCOBOT'O YHCIIA.

B3aumoneiicTBUsi HEHTPOHOB € AAPAMH.

OTKpBITHE HEHPOHOB M X OCHOBHBIEC CBOMCTBA. PannanmoHHbIN 3aXBaT
HEUTPOHOB. HEUTpOHHBIE peakLvy C BBIJIETOM 3apsKECHHBIX YaCTHLI.
HeliTpoHHBIE peakMy ¢ BBIJIETOM HECKOJIBKMX dacTull. [Ipoxoxnenue
HEUTPOHOB Yepe3 BEIECTBO. XapaKTEPUCTUKU HEUTPOHHBIX IOJIEH.
3ameieHre HeHTpoHOB. J{uddy3us TEmIoBbIX HEUTPOHOB.

J/lesieHne aTOMHBIX s/ep.

OtkpeiTHE Tpolecca JeleHHs saep. MexaHu3M Ipoliecca JIEeIeHHUs.
Crnontannoe genenue. OcCBOOOXKIEHUE HHEPrUM TPU  JICTCHUU.
OddextuBubie cedeHus neneHus. OCKOJNKM feneHus. Bropudnbie

HCfITpOHBI JeneHus. MrHOBeHHOE raMma-us3JIydCHHUC IIPU OCIICHUU.

1-5




AKTHBAIMS MATEPUAJIOB. 2 1-5
OTKpBITHE HMCKYCCTBEHHOM pPAaJMOAKTUBHOCTU. MeToAbl MOJydeHUs
VWCKYCCTBEHHBIX  PaJAMOHYKIUIOB. AxTuBanus. M3meHenus npu
aKTHBAIIMM aKTUBHOCTH 00PAa3I0B BO BPEMEHHU.
IlepeyeHb NPaKTHYECKUX 3AHATHH
Tema npakTuuyeckoro 3anatTus. Bonpocel, Bcero Yaebno-
MeTOoJHYecKoe
oTpadaTbiBaeMble Ha PAKTHYECKOM 3aHATHH
P P Hacos ol0ecrieyeHue
1 2 3
Pa3mMepsl, 3aps/ibl, MacChl U SHEPTUH SIIEP. 4 MY
OCHOBHBIE 3aKOHOMEPHOCTH PaIMOaKTUBHOTO pacraja. 2 MY
Anbda-pacna. 2 MY
bera-pacnian 2 MY
["'amMma-n3nydeHue saep 2 MY
DHEPreTUYECKUEe XapaKTEPUCTUKHU AIEPHBIX PEAKLUN. 2 MV
[loporosas sHeprus. 3aBUCUMOCTb SHEPTUU BTOPUUHBIX YaCTHULL OT yIrjia
BblIeTa. /[narpamma ummynbcoB. Beixos peakuuu. S dexTuBHOE
CEUEHUeE.
AKTHBAIMS BEILIECTBA MPU PA3IUYHBIX SIEPHBIX PEAKLIUAX. 2 MV
IlepeyeHb 1a00paATOPHBIX PadOT
Yu4eOHo-
Beero | meroamueckoe
HaumenoBanue j1abopaTopHbIX padoT.
acos ol0ecrieyeHue
N3yyeHnne KOCMUYECKUX Tyden 4 MY
N3yuenne paboThl CHUHTUUIALMOHHOTO CYETYHKA 4 MY
N3yueHne cBOWMCTB U onpeziesieHne MaKCUMalIbHON SHepruu OeTa-pacnaaa 4 MY
HccnenoBanue TPEKOB MOHU3UPYIOIIUX YaCTHUL] B BBICOKOTEMIIEPATYypPHOU 4 \% 0%
¢ dy3noHHON Kamepe
Omnpenenenue nepuoja rnoiypacnajga pagioakTUBHOTO JOJITOXKHUBYILIETO 4 \% 0%
M30TOIa
Oddext Komnrona 4 MY
Paccesinue anba-uactuil BenectsoMm. OmnbiT Pesepdopaa 4 MY
Omnpenenenne dHepTrun Anbda-gacTull o JTUHE TIpoOera B BO3IyXe 4 MY
3aganus I CAMOCTOSITEJIbHOM Pa00ThI CTY/I€HTOB
Beero YuebHo-
Bonpocs! 1J1s1 cAMOCTOATEILHOT0 M3YYeHHs (3a1aHus) MeTOANYecKoe
Hacos olecreyenune
1 2 3




Teopemuueckue 6onpochwi.

Cocras, cTpyKTypa, 0603HaueHus saep. Pazmeps! u popma snep.
MaccoBoe uncio U 3apsia. XapakTepUCTUKU HEUTPOHOB U IPOTOHOB.
Macca u sHeprus cBs3U. Buapl sHepruu cBs3u. DHEprus CBA3M BCEX
HYKJIOHOB. Y JIelIbHAsl SHEPTUs CBSI3U. DHEPTUHU CBA3U OT/EIbHBIX
HykioHOB.Dopmyia Baiimzekkepa u ee ananus. [[pyrue Gopmynsl s
macc siep. Jdedext maccol. BeipaxeHnue sHepruii cBsizu u AedeKxra Macchbl
4epe3 IeKPEMEHTHI MacChl. Y CIIOBUS yCTOHUMBOCTH siaep. CTaOuiIbHbIE U
HecTaOuJIbHbIe HYKJIUBL. Tabauia HyKJIHuI0B U €€ OCHOBHbBIE
0COOCHHOCTH. DHEPreTUYECKUE COCTOSTHUS SIIEP U UX XapaKTEPUCTUKH.
MoMeHT KoJu4ecTBa ABMKEHUS (CIUH) siipa. MarHUTHBIA MOMEHT SiIpa.
DIIEKTPUYECKHUI KBAJIPYIOJIbHBIN MOMEHT sijipa. M300apuueckuii crivH.
YeTHOCTb.

Peuwienue 3a0au.

Pa3mepsl, 3apsiipl, MaCChl U JHEPTHUHU SJIED.

Teopemuueckue 60npochwi.

OTKpbITHE paMOaKTUBHOTO pacnaja. Buasl paguoakTHBHOIO pacnaja.
OCHOBHOM 3aKOH paJlnOoaKTUBHOro pacnaaa. KoHcranra pacnaja, nepuoj
10JIypacnaia, CpeIHee BpeMsl )KU3HHU JIEP U CBA3b MEXKAY HUMHU.
AkTHBHOCTS. [IpeBpallieHrs 31eMEeHTOB MPU PaTUOAKTUBHOM pacra/e.
[MpaBusno cnpura @asuca u Coanu. Llenouku mociieqoBaTeIbHBIX
pacmanoB. PannoaktuBHbie cemeiicTBa. KonmuuecTBeHHOE OnMcaHue
V3MEHEHUS YHCIIa sIIep KaXK10T0 YieHa LEMOYKH BO BpEMEHH. AHAIN3
[ENOYKU U3 IBYX PaIMOAKTUBHBIX HYKIUAOB. PagnoakTuBHOE
paBHOBECHE.

Pewenue 3a0au.
OCHOBHbBIE 3aKOHOMEPHOCTH Pa/IM0aKTUBHOI'O pacnajia.

Teopemuueckue 60npochwi.

[Mpupona ansda-gactuil. [IpeBpamenus suep npu anbda- pacnaze.
OHeprus anbda - pacnaja. Pacnpenenenue sHeprun Mexay anbga-
YaCTHUIIEH U AIPOM OTAAUH. Y CJIOBUE YCTOMYMBOCTHU MO OTHOIIEHHUIO K
anbda-pacnany. Obnactu anbda-akTUBHBIX si7ep.Bzaumoneiicreue
anb(a-yacTHIl ¢ BEIECTBOM. DHEPruu anbda - pacnajga pa3IudHbIX sJep.
ITepnone! nonypacnazna. 3akos I'eiirepa-Herrona. Ces3p Mex 1y
SHEeprusiMu anbda - pacnaza 1 MaccoBbIMU unciaamu siaep. KynonoBckuii
Oapbep M SHEPrUH alb(a-yacTHil. DHEpPreTUYecKre CeKTPhl anbda-
yactuil. OCHOBBI TEOpHUH alb(a - pacnaja.

Pewenue 3a0au.

Anbda-pacna.

Teopemuueckue 60npochwi.

OcHoBHBIE CBOICTBa OeTa-uactuil. [IpeBparenus sijaep npu 6eta-
pacniaze. DHeprus Oera-pacnaza. Y CiIoBUS YCTOWYMBOCTH siJIep 1O
OTHOLICHUIO K OeTa-pacnany. Obnactu OeTa-HecTaOWIbHBIX saep. Bouter
HYKJIOHOB IIpH OeTa-pacnazae. BzaumoneiicrBue Oera-yacTull ¢
BEIECTBOM. 3HaUCHUs dSHEpruit 6era-pacnaza. [lepuoasr momypacnaga
OeTa-akTUBHBIX siep. bera-pacnan cBOOOAHBIX HEUTPOHOB.
JHepreTuyecKkue CreKkTpol OeTa-yacTull. VI3MeHeHne CnuHOB siiep
npubera-pacnane. Helfitpuno. IlpaBuna or6opa 1ist paspenieHHbIX Oerta -
nepexo10B. 3anpelieHHble 6eTa -nepexoapl. Hecoxpanenue ueTHocTH
npu Oera-pacrnaje.

Peuwienue 3a0au.

bera-pacniag




Teopemuueckue 60npochwi.

I'amMa - kBaHTHI (poToHBI). OOIACTh raMMa-U3TyYeHHS Ha IIKale JJTUH
9IEKTPOMArHUTHBIX BOJIH. SIJIepHBIE MPOLIECCHI, TPU KOTOPHIX BOZHUKAIOT
raMma — KBaHThl DHEPreTHUECKUE CIICKTPhI TaMMa - KBaHTOB.
B3auMozeiicTBuEe raMma - KBaHTOB ¢ BewecTBOM. [ToHsTHe
MYJIBTUTIONEHOCTHAICKTPOMArHUTHOTO

usnyyeHus. [IpaBuna otdopa. [Ipumeps! ncnonb30BaHus MpaBuil 0TOOpA.
BHyTpeHHSsI KOHBEPCHS JIEKTPOMArHUTHBIX MTEPeX010B. MexaHu3M
BHYTpPEHHEI KOHBEPCUU. Y CIIOBHS BO3MOKHOCTHU BHYTPEHHEN KOHBEPCHUHU.
Koadduiments BHyTpeHHEH KoHBepcuu. BHyTpenHss kouBepeus mpu 0
— 0 mepexonax. Snepnas usomepus. dpdexr Meccbayapa.

Peuwenue 3a0au.

I"'amma-usnydenue suep

1-6

Teopemuueckue 60npochwi.
[IpoToHHAs paiMOaKTUBHOCTb. [IByXIIPOTOHHAs pallOAKTUBHOCTD.
Helitponnas pannoakTuBHOCTh. KiacTepHast pailuOaKTUBHOCTb.

1-6

Teopemuueckue 60npochwi.

Pa3noBUIHOCTH SIIEPHBIX B3aUMOJICHCTBUN. 3aMUCh SACPHBIX PEAKITUH.
Knaccudukanus saepHbIX peakiuil. 3aKOHbl COXPAHEHUS MIPH SIEPHBIX
B3anMOICHCTBHSIX. OCHOBHBIE XapaKTEPUCTUKH SJCPHBIX PEAKITUH.
Boixon. Dddekrusnoe ceuenue. {uddepennmanpupie cedeHus. YTIOBbIC
W DPHCPTCTHUYECKUE PACIIPEICIICHIS] BTOPHYHBIX YaCTUIl. DHEPTHUs
peakuu. DK309HEPreTHUECKUE U YHI0IHEPTeTUYECKUE PEaKIIUU.
[Moporosast sHEprUs. 3aBUCUMOCTD YHEPTUU BTOPHUYHBIX YaCTHIL OT yIiia
BbLIETA. /[narpamMmma UMITYJIbCOB.

Pewenue 3a0au.

DHEPreTHICCKUE XapaKTCPUCTUKHU SJCPHBIX PEAKIUH.

[Toporosas sHeprus. 3aBUCUMOCTb SHEPTUU BTOPUUHBIX YaCTHUIL OT yria
BbUTETA. [lnarpamma umnynbcoB. Berxon peakiun. D¢ hekTuBHOE
CCUCHHUE.

Teopemuueckue 60npochwi.

CocrtaBHoe 1po. Y cI0BHs MPUMEHUMOCTH MOHATHS COCTaBHOTO Spa.
Konuenuus bopa. /IBa stana anepHoi peakuun. CeyeHre KOHTaKTa.
Koadpdunuent npununanus. CeueHne o0pa3oBaHus COCTaBHOTO s/1pa.

D¢ dexTuBHOE ceuenune peakiuu. Onucanue oOpa3oBaHus U pacnaja
coctaBHOTO siapa. Kanaius! snepHoii peakiun. @opmyina bpaiita-Burnepa.

Teopemuueckue 60npochwi.

SnepHsble peakiuu nox aeiictueM anbga-yactull. CpaBHEHHE peakuit
(a,n) u (a,p). Tunmuunble mpuMeps! peakuuii (a,n). Mcnons3oBanue
peakuuii (o,n) 11 TOTydYeHUs] HEUTPOHOB. KOHCTPYKITNS M OCHOBHBIE
napaMeTpbl HCTOYHUKOB HEMTPOHOB. SIIEpHbIE peakUy O ACUCTBUEM
nerdTpoHoB. DHepruu peaknui (d,n). Mcmons3oBanue peakiuii (d,n) mis
MOJIy4YEHUs1 HEUTPOHOB. Pa3peIB 1eHTPOHOB B moJe Aapa. Peakunu cpsia
npy OONBLINX SHEPTUIX. S epHbIe peakuy 1Mo/ AeUCTBUEM TPOTOHOB.
OHepruu peakuuii (p,n). Ucnonb3oBanue peakiuii (p,n) s MOTyIEHHS
HEUTPOHOB. 3aBUCHMOCTh SHEPTUil HEUTPOHOB OT yriia BeuIeTa. DPPEKT
KMHEMaTH4YeCKOW KOJUIMMaIMi. AHaJIN3 KaHaioB peakiuu 7Li+p.

1-6

Teopemuueckue 60npocbi.

TepMosiepHbie peakiud B 3Be3/laXx. Bompoc 00 HCTOYHHKAX SHEPTUu
u3nydenus 3Be3n. [lapamerper Conuna. [lpuHIMNUanpHas BO3MOXKHOCTD
peakLMil sIepHOro CUHTE3a B HEApax 3Be3/1. BoAOpOAHBIN U yIIepO HBIH
uukibel bere. THTeHCHMBHOCTE «cropanusi» Bojgopoaa Ha CosHie. [Toroku
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HelTpruHO OT CousHia. OcCyliecTBICHHE pEaKIUid CHHTE3a B 3E€MHBIX
yciIoBHsAX. lIepCleKTUBBI HCIONB30BAHUS TEPMOSIECPHBIX PpEaKUUN B
SHEpreTHKe.

Teopemuueckue 60npochwi. 6 1-6
O6mue cBeaeHust o GOTOSACPHBIX B3auMozecTBUsIX. DoTosiepHbIC
peakuuu u paccestaue GoToHOB smpamu. OTKpeITHE TIEpBOH PoTOsIIEpHON
peakuuu. Turbl (OTOSIAEPHBIX peaknuii. DHeprus peakmuu. [loporosas
DHEPTUs. OKCHEPUMEHTAIbHbIE METOJbl HCCIeNOBaHUN (OTOSIEPHBIX
B3aumozeiicTBuil. Vcrounuku (OTOHOB: paJAMOAKTHUBHBIE AIIEMEHTHI,
YCKOpUTEIM  INPOTOHOB M DBJIEKTPOHOB,  SIAEPHBIE  PEAKTOPHI.
dotopacmieruienne  aedtpona.  Ilpsimoit  smepHbiii  hoTodddeKT.
lMuranTckuii qunonbHbli pe3oHanc (I'IP) u 3aBucUMOCTb €ro mapameTpoB
or MaccoBoro uwmcina. Crpykrypa I'J/IP B obnmactu nerkux smep.
Pacmenienue I'JIP B o61actu neopMupoBaHHbIX saep. MyIbTHIIONBHBIE
PE30HAHCHI.

Teopemuueckue 60npochwi. 6 1-6
OTKppITHE HEHPOHOB U UX OCHOBHBIE CBOWMCTBA. PaanalinoHHbIN 3aXBaT
HEUTPOHOB. HEUTpOHHBIE pEaKLIMK C BBIIIETOM 3apsKCHHBIX YACTHII.
HeliTpoHHBIE peakuu ¢ BBUIETOM HECKOJBKHX dacTull. [Ipoxoxnenue
HEHUTPOHOB Y€pe3 BEIIECTBO. XapPAKTEPUCTUKHA HEUTPOHHBIX IOJICH.
3amensieHre HeMTpoHoB. g dy3us TenIoBbIX HEUTPOHOB.

Teopemuueckue 60npochwi. 6 1-6

OTkpbiTHE mpolecca JeleHus sanep. MexaHusM mporecca JeNeHUs.
CrnontanHoe  jenerne. OCBOOOXICHHE DHEPrUU MPU  JICTICHUU.
OddextuBubie cedenus aeneHus. OCKONKU JeneHus. BropudHble
HEUTPOHBI JeeHUss. MTHOBEHHOE raMMa-nU3J1y4YCHUE IPU JACICHUU.

Teopemuueckue 80npochwi. 4 1-6
OTKpBITHE WCKYCCTBEHHOH paJMOAKTUBHOCTH. METOABl TOTydeHUS
WMCKYCCTBEHHBIX  PAaJUOHYKIUAOB. AKTHBaIus. V3MeHeHus  mpu
AKTHUBAIMM aKTUBHOCTH 00pa3IlOB BO BPEMEHHU.

Pewenue 3a0au.

AKTHBAIIVS BEIIECTBA MPU PA3TMYHBIX SICPHBIX PEAKIIHSX.

PacuerHo-rpaduyeckasi padora me npeaxycMoTpeHa yueOHbIM IJIAHOM

KypcoBasi padoTa He npexycmoTpena yueGHbIM MJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
HpI/I pcaj3anuun y‘-IC6HOl“0 MaTcpHualia KypcCa HCIHOJB3YHOTCA Pa3JIMYHBIC O6p8.30BaTeJ'H:HBIC
TEXHOJIOTHH, CIOCOOCTBYIOIINE CO3JaHUI0 aTMocdephl CBOOOTHON MW TBOPYECKOW NHMCKYCCHHM Kak
MCXKAY nperoaaBaTreji€eM U CTYACHTaMH, TaK U B CTYJICquCKOﬁ rpyme. He.]'H)IO IIpHU 5TOM SABJISICTCA
BBIpa6OTKa Y CTYACHTOB HAaBBIKOB U KOMHGTCHHHﬁ, MHO3BOIAKOONINX CAMOCTOATCIIBHO BECTH
HCCICAO0BATCIIbCKYO U HAYUYHO-TICAArOTrNYCCKYTO pa60Ty.
[Ipn u3yyeHNM TUCHUIUIMHBI «SlnepHas pU3nKa» NPUMEHSIOTCS CIeAylolIie 00pa3oBaTeIbHbIE
TECXHOJIOTHUHU:
— KJIIACCHYECCKOC JICKIITUOHHOC O6y‘-ICHI/IC C UCIIOJIB30BAHHUEM HarJIAJHbIX HOCO6I/II>'I;
— [OPOBCIACHUC J'ICKI_II/II‘/JI IIpUu MOAACPIKKE MYJIbTUMCINA,
— TIPOBEACHUE MPAKTUYECKUX 3AHATUN C PEHICHUWEM IPUMEPOB Y JIOCKH, a TaKKe IPH IMOIAECPKKE
MYJIbTUMENNA, CAMOCTOATCIBHOC PCIICHUE 3a/1a4 O6y‘—IaIOHH/IMI/IC$I B IPUCYTCTBHHU MIPEIIOAaBaTEIIA;



— MpoOJIEMHBIN TTOIXOT;

— pPa3HOYpOBHEBOE OOYYCHWE;

—  CaMOCTOSITEJIbHOE M3YYCHHE IMCUIUIUIMHBI OOYUYAIOIIMMHUCS TPU TOMOIIM YYCOHBIX MMEYATHBIX W
3JICKTPOHHBIX M3IaHUL;

—  uHGOPMAITMOHHO-KOMMYHHKAIIHOHHBIC TEXHOJIOTHH — B WHCTUTYTE
CHCHHUATM3UPOBAHHBIC  MOMEIICHUS Ui CaMOCTOSATENIbHOW  paboThl,  0OOPYHAOBaHHbBIE
NEPCOHAIBHBIMA KOMITBIOTEpAMH C BBIXOJIOM B MHTEpPHET M C JOCTYIIOM K 3JIEKTPOHHO-
OMOJIMOTEYHOM CHUCTEME;

— HWHTCPAKTHUBHBIN IJIOCCAPHI 110 TEOPETUICCKON MEXaHHKE,

— METOJIMYECKHE YyKazaHusi (B TOM 4HCJIE€ B 3JICKTPOHHOW (GopMe) MO pa3iuyHbIM pasjeiam
JACIIATIIIAHEI.

HMCIOTCA

CamocrosiTennbHass paboTa CTYIEHTOB IPOBOJUTCSA 107 PYKOBOACTBOM TIPEMOJaBaTeieH, c
OKa3aHWEM KOHCYJbTAIIMK M TIOMOIIM IPH IOATOTOBKE K KOHTPOJBHBIM paldoTaM, BBIMOJHEHUU
JIOMAIITHUX 3aJaHNuN

(I)OHII OLCHOYHbBLIX CPEACTB

@OH/]1 OLIEHOYHBIX CPEJICTB MO JUCLUILUINHE 00ECIIeYNBAET IPOBEPKY OCBOCHUS INIAHUPYEMBIX
pe3yabTaToB 00y4yeHMs (KOMIETEHUUH M MX HMHAMKATOPOB) IOCPEACTBOM MEPOIPHUITUH TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.

Cs3p  MeXAy (GOPMHPYEMBIMH KOMIETEHIUSAMH H (OpMaMH KOHTPOJS WX OCBOCHUS
IIpe/ICTaBjIeHa B CEAYIOLIEH Tabnuiie:

Haumenosanue
Ne Konx n HanMeHOBaHME HHIMKATOpa

/ KOHTPOJINPYEMBIX
n/n

pasnenoB (Tembl)

HaunmenoBaunue

JOCTHKCHUS KOMIICTCHIIMH OLCHOYHOT'O CPCACTBA

BxonHoM KOHTPOIb

Bomnpocs! BxoHOTO
KOHTPOJISI (YCTHO)
ATTecTranys pa3aenoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHO# KOHTPOJIb

V-OIIK-1, B-OIIK-1

1 KBanrtoBas ¢usuka 3-VK-1, V-YK-1, B-YK-1, V-VKE-1, [IpakTrueckue 3aHATHS
B-YKE-1, 3-YKE-1, 3-OIIK-1, Bremonuenue
V-OIIK-1, B-OIIK-1 1a00paToOpHBIX paboT
Omnpoc B popme TecTa.
2 ®wusuka tBepaoro tena | 3-YK-1, ¥-YK-1, B-YK-1, V-VYKE-1, [IpakTrueckue 3aHATHUS
B-YKE-1, 3-YKE-1, 3-OIIK-1, Bremonuenue
V-OIIK-1, B-OIIK-1 1a00paToOpHBIX paboT
Omnpoc B popme TecTa.
[IpomexyTouHas aTTecTalus
3-VK-1, V-YK-1, B-YK-1, V-VKE-1, Bompochi K SK3aMery
1 | Dk3amen B-YKE-1, 3-YKE-1, 3-OIIK-1,

(ycTHO)

BXOI[HOﬁ KOHTPOJIb TPCIHA3HAUYCH [JIA BbBIABJICHUA np06en03 B 3HAaHUAX CTYIACHTOB U
FOTOBHOCTH HX K TIIOJYYCHHUIO HOBBIX 3HAHUM. OHeHO‘-IHI)Ie cpeacrea s BXOAHOI'0O KOHTPOJIA

MNpEACTaBJIAIOT coboii BOIIPOCHI, KOTOPBIC 3a1a0TCA CTYICHTAM B yCTHOf/'I (pOpMC.

Bomnpocsl k codbecenoBaHUIO

1. Baewmnuit pororddext. 3akonsl CToneToBa Ui BHEIIHETO poTodPdeKTa.




2. YpaBHeHUs DUHIITEHHA 711 OTHO- 1 MHOTO(GOTOHHOTO (poTodddekTa.
3. Bwuyrtpennuit porosddexr.

4. TopmosHoe peHTreHoBcKoe u3nydenune. OopatHbiid GoTorddexT.

5. KopnyckynsipHo-BogHOBas IBONCTBEHHOCTh cBeTa. Macca u uMitynbc OoTOoHa.
6. JlaBieHwue cBera.

7. Oddexr Komnrona (3xcriepuMeHT, hopmyia)

8. VYpasuenue lIpenunrepa.

9. ®wusuyeckuii CMBICI U CBOKHCTBA MCU-(DYHKITHH.

10. Yacrtuia B oqfHOMEPHON OECKOHEYHO TTYOOKOM MOTEHIIMAILHOH sMe.
11. KBanTOBaHME MOAYJISI MOMEHTA UMITYJIbCA.

12. TIpaBuio cioxeHHUsI MOYyJIeii MOMEHTOB.

13. Bunsl cBsseii.

14. CoOCTBEeHHBIN MEXaHUYECKUH U MAarHUTHBIA MOMEHTHI 3JIEKTPOHA.

15. MarauTHslif MOMEHT aToMa.

16. [Mpunmun [aymm.

17. 3anonHeHUE 3IEKTPOHHBIX 000JI0UEK aToMa.

18. DnexkTpoHHBIE KOHPUTYpALIUH.

19. Pacnpenenenue bo3e-Diinmrelina.

20. Pacnpenenenue ®epmu-/lupaxa.

IIkana oneHUBaHUs 00y4aKOLIErocsi HA BXOJHOM KOHTPOJIe

TpeﬁoBa}mﬂ K 3HAHUSAIM, YMEHUSAM U HaBbIKaM oﬁyqalomerom

banabl
peiiTUHTOBOM
OLICHKH

OOyuaronmiicss OTJIIMYHO BIIQJCET OCHOBHBIMU TIOHSTHSIMH MaT€MaTHKH, (U3WKH,
HayepTaTebHOM TeOMETPUH U WHKEHEpHOW rpaduKH, 3HAET U yMEeT NPUMEHATh
OCHOBHBIE (DOPMYJIBI U 3aKOHBI, MOKET peIllaTh HECTAaHJAPTHBIE 33/1a4H.

5

OOyuaronuiics Xopouo BiajeeT OoJbIIeld YaCThbl0 OCHOBHBIX MOHATUN MaTeMaTHKH,
(GU3MKM, HauepTaTeIbHOW TE€OMETPUM U HH)KEHEpHOH TIpaduku, 3HAET U yMEeT
MIPUMEHSTh OCHOBHBIE ()OPMYJIbI M 3aKOHBI, BJIaJI€€T METOJIMKON pEIIeHUs] TUIIOBBIX
3a/1ad.

2-4

OOyuaronuiicss UMeeT yJOBIETBOPUTENbHbBIN YPOBEHb 3HAHUS MaTeMaTHKH, (PU3UKH,
HayepTaTeIbHON Te€OMEeTpUM M MH)KEHEPHOU rpaduKu, 3HA€T OCHOBHbIE (POPMYIIBI U
3aKOHBI, CIIOCOOEH penaTh NPoCTEHIINE 3a/1a4H.

OOyuaronuiicss MPakTUYECKH HE OBJIAZEN 3HAYUTENBbHOM YacTbi0 MPOrpaMMHOIO
MaTepuaja ¥ HE BIaJieeT BaKHEHIIMMH HMHCTPYMEHTaMH MaTeMaTUKH, (QU3UKU U
HayepTaTeIbHOM TI'eOMeTpUM M HWHXEHEpHOW rpaduku, HE yMeeT peliaTh aaxke
THIIOBBIX 3a7a4.

OueHovHbIe CPeACTBA JIJIsl TEKYIIEro KOHTPOJIS
Paznen 1
Tectr 1 (T1)
TecToBoe 3a1anue Mo pasaeny «ATOMHOE SIAPO»:
e BbINOJHAETCS 45 MUH.;
e COCTOUT U3 15 BOMpOCOB.

1. KBant cnaboro BzaumopaecTBus? 1. KBaHT 31€KTpOMarHUTHOIOB3aUMOJEHCT.?

a) epasumon 6) w-0030H8) y-Kaum &) 2NooH | a) 2pasumon 6) w-0030H 8) Y-K8aHm 2) eH0OH




2. K xakomy Kj1accy 4acTHIl IPUHAJIEKAT
HYKJIOHBI?a) 1enmousl  6) a0poHbl
8) NePeHOCUUKU 83AUMOOCUCMBUSL

2. K xakomy Kjiaccy 4acTHIl IPUHAJIEKAT
ANEKTPOHBI? @) tenmoHvl  6) aOpoHbl  8)
NepeHoCHUKU 83aUMOOELCINEUS

3. Kakas yactuna B CBOOOTHOM COCTOSHUU HE
crabunpHa?

ay 6)v ge 2p o)n

3. Macca 1okost HeUTpoHa ... Macce (bl) OKOsI
MPOTOHA
a) pasna  0) bonvule  8) MeHbluLe

4. Kakue TUIbl B3aUMOJICHCTBUI ONPEeIISIOT
COCTOSIHME CTa0MIBHOTO siipa’?

a) cunbHoeb) 2NeKmMpoOMacHUMHOe

8) cnaboe  2) epasumMayUoOHHOe

4. B KakuX B3aMMOJCHCTBUSAX HAPYIIAECTCS 3aKOH
coxpanenus P-uerHocTu?

a) cunvHoe  0) INEKMPOMASHUMHOE

8) cnaboe  2) epasumayuoHHoe

5. Ilpotonsl ¢ sHepruei 15 MaB
OCTAHAaBJIMBAIOTCS B BEUIECTBE M3-3a:

a) paouayuoHHvIX NOMepPb SHepeUU

0) uonuzayuu cpedvl 8) NOMepPsb SHEPeUU HA
usnyuenue Basunoea-Hepenkosa

5. OCHOBHOH MPONECC B3aUMOJIEUCTB. Y-KBAHTOB C
BemectBoM npukE,=15 MaB?

a) Tomconoeckoe paccesnue 0) @omosgpgexms)
aghghexm Komnmona 2) obpazosanue 31eKmpon-
NO3UMPOHHBIX NAP

6. PaguanuonHbie MOTEpHU 3aBUCAT OT 3apsiaa
Cpelbl, KaK:

a) ne sasucam  6) ~2  8) ~ZF o) ~L

6. MoHM3aIMOHHBIE TOTEPU 3apSKEHHBIX YaCTHIL
3aBUCAT OT UX 3apsAJI0B, KaK:

a) ne 3asucam  0) ~Zte) ~Z 2) ~Z

7. 3aBHCUMOCTb CEUCHHUS TIpoLiecca
-+
oOpa3oBaHusi €-¢  map OT 3apsiia cpelibl?

a) ~26) ~ 7 e)~L o) I

7. 3aBUCHMOCTH OT YHEPTrUH cedeHus porodddekra?

a) ~hv)'t6) ~(hv)¥2%) ~(hv)?2)~ahv

8. 3apsn sapa paBeH UnuCIy a) HellmpoHO8
0) npOmMoHO8  8) HYKIIOHO8

8. Macca sigpa ... cymme (bI) Macc HyKJIOHOB @)
pasua 0) bonvute 8) MeHbUE

9. K kakomy 3HaueHHIO OJMKE CpeaHss
SHEPTUs CBS3U HYKJIOHA B sipe?

a) ~103B 6) ~10 KaB 8) ~I M5B
2) ~10 Ms>B  0) ~100 M>B

9. Uemy npuOIU3UTEIILHO PaBHA yIelbHAS SHEPTUS
CBSI3U HYKJIOHA B JKele3e?

a) ~103B 6) ~I10 KaB 8) ~I M5B

2) ~10 M>B  0) ~100 M>B

10. Haubonee yctoituussl siipa ¢ Z-N:
a) u-u 0) Heuem.-4emn. ) U-H 2) H-H?

10. Haumenee yctoituussl siipa ¢ Z-N:
a) u-u 0) Heuem.-4emn. ) U-H 2) H-H?

11. MexaHn4yeckuiit MOMEHT POTOHA PABEH
a)0 06)% 832

11. Mexanu4yeckuii MOMEHT HEHTPOHA paBeH

a)0 o6)%n 6l

12. Paguyc siapa mpornopImoHaieH:

12. Paguyc siapa mpomnopiimoHaieH:

13. IlpocTpancTBeHHas YeTHOCTH sAapa He-5:
a)+2 0)+1 60 2)-1 0)-2

13. TIpocTpaHcTBEHHAs Y€THOCTS sipa Li-7
a)+t2 o6)+1 )0 2)-1 0)-2

14. DnekTpuyecKuil TUMOTHHBI MOMEHT
HEBO30YKIEHHOTO Apa
a) <0b) =0 8) >0

14. DnexTpuyecKkuil KBapynoJbHbII MOMEHT s/ipa,
UMEIOIEro GopMy, BHITSIHYTYIO BIOJb
MEXaHWYECKOTo MOMeHTa a) <0 6) = 08) >0

15. M30TONMYECKUH CIIUH Y HYKJIOHHOTO
nymnera a)0 6) % 6)1 2)3/2 0)2

15. M30TONMYeCKNiA CIIMH TPUILIETA TM-ME30HOB

a0 6)% 61 232 0)2

IIkana oneHnBaHNs 00y4alolIerocst Ha TecTe
Kaxip1ii TecT comepkut 1o 15 Bompocos. 3a KaXKablil MpaBUIIbHBINA OTBET HauucseTcs 1 Oam.
IIpu otBete cTyaeHTa MeHee 4eM Ha 60% BONPOCOB, TECTOBOE 33JJaHUE HE 3aUUTHIBACTCS U Yy CTYACHTA
oOpa3yercs A0JAT, KOTOPBINA JOHKEH OBITh 3aKpPBIT B TEUEHUH CEMECTpa WIIM Ha 3a4eTHOM HeJlerne.




YcBoeHre 3HaHUI Ha MPAKTUYECKUX 3aHATUAX [0 TeMaM pasjena | mpoBepsieTcss Ha KOHTPOJIbHOU
pabote Ne 1 mo pazneny.
Kounrpoasnas padora Nel (KP1)

Bapuanrt 1 Bapuant 2
1. OueHHTh:
IJIOTHOCTD SIIEPHOTO BEIIECTBA 00BEMHYIO TIOTHOCTH JIEKTPUYECKOTO 3apsiaa
2. Haiitu sHepruto:
HEOOXOUMYIO JIJIs pa3ieeHus sapa 0% na o- BBIJICJIUBIITYIOCS TIPU CUHTE3€E O + 0L = H? + Li6,
YACTHIY | SJIPO ct, DHEepruu CBs3H siep o', €CJIM PHEPTUH CBSI3U Ha HYKJIOH B sSIpax H?,
C* He* na HYKJIOH COOTBETCTBEHHO 7.98 MaB, He*, Li® paBHBI coOTBEeTCTBEHHO 1.11 M>3B,
7.68 M»sB, 7.08 M»B 7.08 M»B, 5.33 M»sB
3. Haiiti BO3MOKHBIE 3HAYEHHS U30TOIMMYECKOTO CIMHA T ¥ ero MpoeKuuu 1Z JJisg CUCTEM
P - H30TPUILIET T -ME30HOB N - H30TPHUILIET T —ME30HOB

4. HailTu KNHETUYECKYIO SHEPTUIO 3JIEKTPOHOB, IIPH KOTOPOM paJualliOHHbIE 1 MOHU3ALIMOHHBIE
IIOTEPU PaBHbI B
erIepoz[eCe12 JKejese F82656
5. HaliTu KMHEeTHYEeCKyI0 SHEpPIrHI0 MU-ME30HOB, KOTOPbIE, IPOXO/s CPE3y € MoKa3aTeaeM
npesoMieHus N=1.6, u3Iy4aroT CBET MO YTIOM 6=30°

IIkana oneHUBaHUs 00y4aKOLIErocsi HA KOHTPOJILHOM padoTte
Kaxxgas koHTponpHas paboTa COCTOMT W3 5 3a4ay. 3a KaXAyl BEpPHO DPEHIEHHYIO 3a/ady
Hauyucisiercss 3 Oamta. BepHblid Xoa pemieHust 3ajiaqd, HO HE MPABHIbHBIA OTBET OIICHUBAETCs B 1
Oam.
[To pa3zneny B paMkax j1a00OpaTOPHOTO MPAKTUKyMa CTYACHT BHINONHSET 4 nabopaTopHbie pabOTHI U3
MepevHs JIabopaTOpPHBIX PaboOT.

TpeGoBaHusi K BHINOJHEHUIO JIA00PATOPHBIX PadoT

JlabopaTopHbIii MPAKTUKYM BBINOJNHSIETCS B COOTBETCTBUU C TpaUKOM BBIOJIHEHUS
nabopatopHbIx pabor. O6beM 1abopaTOPHOrO MPAaKTHKyMa IO AUCIHILIMHE cocTaBiseT 16 yacos,
CTYJIEHTHI BBINOJHSIOT 6 mabopaTopHbiXx pabor. Kaxmas maGopartopHass paboTa BBITIOJHSIETCS
OpuragamMu B cocTaBe He OoJsiee NBYX CTyAeHTOB. Ha mepBOM, BBOJHOM 3aHSITHH 10 CTYICHTOB
JIOBOJUTCSI COJIEpKaHNe W KaJeHAapHBIN MJIaH MPOBEICHUS MPAKTUKYMa, YKA3bIBAETCS YMCIIO OaIIoB,
KOTOpOE MOKET Ha0paTh CTYACHT MpPHU BBINOJIHEHUU JTAOOPATOPHOTO MPAKTUKyMa B COOTBETCTBUU C
NEUCTBYIONEH B By3€ PEUTHHrOBOM cucteMod co 100-0aimpHOM IIKamoW OIEHOK, MPOBOIUTCS
MHCTPYKTAX MO TEXHUKE O0€30MaCHOCTH MIPH BBIMOJIHEHUHU PadOT C 0)OpMIICHHEM B COOTBETCTBYIOIIEM
xypHane. Ha 3ToMm jke 3aHSATHH MpemnojiaBaTeNb BBIAACT 3a/laHHe K MepBOM mabopaTopHOi paboTe.
CTyneHThl 3HAKOMSITCS C TEOpUEH, MOTY4aroT JOMYCK K JIabopaTOpHOW paboTe M MPHUCTYHAIOT K ee
BBITIOJTHEHUIO. Ha BTOPOM 3aHSATHH CTYIEHTHI BBITIOJNHSIOT TEPBYIO JlabopaTopHyro paboty. Ha
TPEThEM 3aHITHH CTYJICHTHI BBITIOJHSIOT BTOPYIO JIAOOPATOPHYIO pabOTy M OCYIIECTBISIOT 3alTUTY
nepBoil nabopatopHoil paboTel U T.1. VToroBoe 3aHsATHE 3aBeplIaeT J1a0OpaTOPHBIA MPAKTUKYM B
LIEJIOM.

[Tepen xaxmou abopaTopHOl pabOTON CTYAEHT CHAET KPATKU KOJJIOKBUYM, OTpaKarol[ui
YPOBEHBb TPEIBAPUTEIHLHOW MOJATOTOBKH K BBITIOJHEHUIO pa0OThl. KOJUTOKBHYM MPOBOJUTCS B BHUJIC
YCTHOTO COOECEIOBAHMUS C MPETOAABATEIIEM.

B mporiecce BeinonHeHus paboThl CTYIEHT:
M3y4YaeT IO JUTEPATyPHBIM JaHHBIM TapaMeTPhl U XapaKTEPUCTUKH UCCIICTyeMOTO
npudopa, odparrast 0co60e BHUMaHUE Ha MPEISTHHO IKCIUTyaTallMOHHBIC TApaMEeTPHI,
- COCTaBJIsIeT IUIAH TPOBEACHUS AKCIICPUMEHTA, OICHWBACT HWHTEPBAT HM3MEHCHHS H3MEPSIEMbIX



BEJIMYMH, BBIOMPAET KOJIMYECTBO XaPaKTEPUCTHK, TMOMISKANIMX H3MEPEHHIO M YHUCIO TOYEK Ha
KpUBBIX, oOparias ocoboe BHUMaHWE Ha BO3MOXXHBIE HE MOHOTOHHOCTH B MX XOJI€, COTJIACYeT TUIaH
paboTHI ¢ TIpernoaBaresem;
- UW3y4YaeT OJKCIEPHUMCHTAIBHYIO YCTAaHOBKY, cOOMpaeT (eciau HYXKHO) H3MEPUTEILHYIO CXEMY,
3HAaKOMHTCS C MPaBUIIAMH SKCIUTYaTalliy BCEX €€ DIIEMEHTOB;
- TOTOBUT YCTaHOBKY K pabOTe  MPOBEPSET MPABUILHOCTh MOJATOTOBKH Y MPETIOIaBATEIS;
- BKJIFOYAeT HYXXHBIC MPUOOPHI M BBINOJHSACT 3allJIAHUPOBAHHBIA 00BEM HU3MEpEHHH, oOparas
BHUMaHHE Ha BOCIPOM3BOAMMOCTH PE3yJbTaTOB. Bce 3KcleprMEHTalbHBIC ITaHHBIC M ITOKa3aHUS
pUOOPOB 3aHOCATCS B pabOUMH JKypHAIT;
- TPOBOAMT IMPEIBAPUTEIBbHYIO OOpabOTKY pe3ylbTaToOB HKCHEPUMEHTa W CPAaBHUBAET HX C
OKUJaeMbIMU 3HAYCHHUSIMH. [IpeIbsBIsSeT MOaydYeHHBIC JaHHBIE MPEIO0/1aBaTEINIo;
- BBIKJIIOYACT YCTAHOBKY U CJIACT €€ MPET0/1aBaTelIto.

Bce nannble, moyueHHbIE B X0JIe Pa0OTHI, 3aIMCHIBAIOTCS B pab04Hii TaOOpaTOPHBIN KypHAUL.
Pabounii )xypHa 1o 1a00paTOpHOMY MPAKTUKYMY BEJIETCS B OTJCIIbHON TETpaIu.

[To xaxxmoi 1abopaTopHOil paboTe B KypHAJ 3aHOCATCS:
- Ha3BaHUE palboTHI;
- 3aJITaHKEC Ha BBITIOJIHCHUE PaOOTHI;
- IJ1aH padoThl;
- CXeMa yCTaHOBKH;
- TEPBUYHBIC DKCICPUMCHTAJbHBIC JIaHHBIC B BHJIE TaOMUI] 03 KaKuX-Tu00 TEepecueToB WIU
npeoOpa3oBaHuil;
- pe3yJbTaThl IpeABapUTEeNbHOW 00pabOTKHM JaHHBIX B 00BEMeE, HEOOXOAUMOM JUIsl ONPEICIICHHUS X
MIOJIHOTHI ¥l HAJIS)KHOCTH.
[To oxoHYaHUM PAOOTHI JTAOOPATOPHBIN YKYPHAI MOIITUCHIBACTCS TIPEIOIABATEIICM.
I[To uroram Kaxaou J1abopaTopHOil pabOThI 0OGOPMIIIETCS OTUET, KOTOPBIN CIAETCsI MPETOAaBaTEN0 Ha
CIJIEYIOIIEM TI0CIIE BBITIOJIHEHUS TaHHOW paOOThI 3aHATHH.
OTuer MOIKEH BKITFOYATh:
- KpaTKoe TEeOpeTHYecKoe BBEACHHE, OTpa)karollee YCTPONCTBO, MPUHIUN ACHCTBHUS M Ha3HAUYCHUE
UccieayeMoro npubopa;
- 3aJJTaHKE Ha BBITIOJHEHUE PabOTHI;
- TUTaH TIPOBEICHUS SKCIIEPUMEHTA;
- CXEMY YCTaHOBKH U €€ KPaTKOe OMHICAHUE;
- pe3yabTaThl U HMX OOCYXIEHHE, B TOM YHUCIIE aHaJU3 IMOTPEHIHOCTH HKCIEPHUMEHTa, METOJIUKY
00pabOTKH Pe3yJIbTaTOB,
-TEOPETUYCCKUE PACUCTHI, aHATTN3 TTOJTyYCHHBIX JJAHHBIX U CPABHEHUE UX C JINTCPATYPHBIMU;
- BBIBOJIBI;
- CIIUCOK UCTIOIB30BaHHOM JTUTEPATYPHI.

Pazgen 2
Tect Ne2 (T2)
TecToBoe 3aanue no pasaeny «SaepHble B3auMOEHCTBUSI»:
e BbINOJHAETCS 45 MUH.;
e COCTOUT U3 15 BOMpOCOB.

1. KynoHoBcKuii Gapbep paBeH: 1. LlenTpoOeKHBIN Oapbep paBeH:

AV =r2A(1+1)/2R> O)v —n210+1)/2,R  6) WV =111 +1)/2iR*> O)v =211 +1)/ 2R
V=27,62/R?2) v =2,2,? IR 8V =2,2,6*IR* 2) Vv =z2,e*IR

2. Kakas MOJCJIb ITO3BOJISIET BBIYHUCIINTH 2 Kaxkas MOZCIIb MO3BOJIACT BBIYUCIIUTL SHEPTHUIO




CpeIHUI UMITYJIbC HYKJIOHA B SipE:
a) ©epmu-eaz  0) Kanenvnas  8)
Obonoueunan ) ObodbwenHas

CBSI3H sJIpa:
a) ©epmu-eaz  0) Kanenvnas
8) Obonoueunas 2) ObooweHHnasn

3. Kakas Mojienpb 1o3BoJIsieT BEIUUCITUTD
MEXAHUYECKHI U MAarHUTHBIA MOMEHTHI:
a) ©epmu-caz  6) Kanenvnasa )
Obonoueunan ) ObodbwenHas

3. Kakast MoJienb 03BOJISIET ONUCATH
KOJUICKTHBHBIC IBF)KEHUSI HYKJIOHOB sIpa:

a) @epmu-eas  6) Kanenvnaa  8) Obonoveunas
2) Obobwennas

4. Yemy paBHa KHHETHYECKAs SHEPTHsI HYKIIOHA
B saupe?a) ~0.2 M>B  6) ~2 MbB  8) ~20
MsB  2) ~200 M5B

4. Uemy paBeH MeXaHHYECKHl MOMEHT sipa 3’ Li?a)
-2 6)0 6122 2 3/2

5. Kakoe sHepreruyeckoe ycioBue
Heo0X0IUMO TSl pacmaja sapa:

a) MHCI‘L <MK0H6‘I. 6) MH[I'{. = MKOH@'{.
6) MHall. >MK0H€H

5. Kakoe aHepreTuyeckoe ycioBrue He0OX0auMO
JUIs pacnaja siapa:
a) MH(I‘L <MK0H€‘L
6) Myau. >MK0H€H

6) MH(I‘{. = MKOH@‘{.

6. Kakoe cooTHOIIIEHHE MEXITy BEPOSITHOCTHIO
pacrniaza A ¥ BpeMEHEM KHU3HH T:
gi=tt  6)i=t ei=17

2) A He 3aeucum om t

6. BeposiTHOCTB pacnajia A ¥ IEpHO/I TOJIypaciajia
T1/2 cOOTHOCATCS KaK:

a) ) =In2/Typ*  6)A=In2Ty,°

6) A= In2/T1/22) A= |I’]2‘T1/2

7. Kak MeHsIeTCSl CO BpEMEHEM YHUCIIO
paaroaKTHUBHBIX SAEP:

a)N~e*  6)N~e™

¢) N~ (1-e%) 2N~ (1-e™)

7. Kak MeHsIeTCSI CO BPEMEHEM B pe3yJbTare
pacraga 4mcio JIOYEpPHHX siIep:

@) Noos.~€™ 6) Nypy.~e™

8) Noou~(1-€™)  2) Noou.~(1-€)

8. BeiGepute a-pacmang: a) o U —oo™ Th...
6) 6*C—7"N... 6) g°0*—g™0...

8. Pacman 4 Be—3 Li+ve... aTO:

a) f-pacnad  6) f-pacnao  6) K-3axeam

9. Kakue B3auMOJICHCTBUS OTBETCTBEHHBI 3af3-
pacnan? a) Cunvroe 6)
Cunvroe+anekmpomazH.  8)
Cunvroe+cnaboez) Cnaboe

9. Kakue B3auMOJICiCTBUSI OTBETCTBEHHBI 32 (.-
pacnian? a) Cunvroe

0) CunvHoe+anexkmpomacH.

8) Cunvnoe+cnaboe 2) Craboe

10. Yro nocroBepHo HE paBHO Hy1I0 Y
HEUTPUHO?

a) macca 6) sanexmpuueckull 3apso0

8) OaApPUOHHbBLIL 3apPs0 &) NenmMOHHbLU 3aPsi0

10. YTo 1oCTOBEPHO PaBHO HYJO Y HEUTPUHO?
a) macca 6) snekmpuyeckull 3apso
8) bapuoHHblL 3apsa0  2) 1enMOHHbIU 3apsi0

11. DHepreTuyeckoe pacrnpeaeeHue o-4acTHUIl

11. DHepreTrueckoe pacrpeesieHue 3IEKTPOHOB B

B O-pacmaje:a) pasHomepHoe 0) 0 — B -pacnane:a) Henpepwvigrnoe 0) ouckpemnoe
dynryuu 8) CllOJHCHOE 8) cmewlantoe

12. Kakast u3 cummeTpuii Hapymaercs B 6era- 12. Kakoii BapuaHT TEOpHH C1a00Tr0

pacmaje: B3aUMO/JICHCTBUS JOMUHHUPYET:

a)C 0) P 6) T 2) CP 0) CPT a)V+A 6)V-As)V+S 2)V-S 0)V-T

13. Ilpu kaxkoi sHEPrUM YT PEAKLUU
HETIOJIHOTO MMPOHUKHOBEHUS d B s1po?
a) Ed<Vk 6) Ed:Vk 6) Ed>Vk

13. Kakas 13 nepeunciaeHHbIX peakiui MOXKET UJITH
MPSMBIM MEXAHU3MOM:

12 12 12
a)pte C 0) d+5°C B) o+ C

14. lIlupuHa SHEPreTUUECKOTO YPOBHSI
BO30ykaeHHOTO sifpa (1)
a)[~hr 6)Th~t B)['t~h

14. BpeMsi )KH3HH SHEPTETUICCKOTO YPOBHS
BO30YKIEHHOTO sapa (T)
a)t~hl 6)th~T B)[t~h

15. Korma MoXHO uccaenoBaTh caMblil HU3KHH
ypOBEHb BO30YKIICHUS Sapa

a)n+sapo 0)a+saapo  B) p + Aapo

15. DHeprust Bo30yKIeHUS TPOMEXYTOUHOTO s1Ipa
(ea — DHEprus CBSA3M) MPH 3aXBaTe 0 YACTHILIBI C
sHepruen E,:




r)y+saapo 1) d+ sapo ‘ a)ea0) Eq+tea B)Ey-ea

IIkana oueHuBaHUs 00y4alOIEroCcs HA TecTe
Kasxxnprit TecT comepkuT 1o 15 BompocoB. 3a KaKbli MPaBWIbHBIA OTBET HaYUCsieTcs 1 6awr.

[Ipu otBeTe cTynenTa Mmenee yeM Ha 60% BOMPOCOB, TECTOBOE 3a/1aHUE HE 3aYUTHIBACTCS U y CTYACHTA
o0pa3zyercs A0JT, KOTOPBIN JOHKEH OBITh 3aKPBIT B TCUCHUH CEMECTPA WIIM Ha 3a4ETHON Henee.

VYcBoeHne 3HaHMM Ha NPAKTHMUECKHUX 3aHATHSAX II0 TEMaM pasjena 2 TmpoBepsercs Ha

KOHTPOJIbHOM paboTe 1o pa3feny.

KonTpoabsnas padora Ne2 (KP2)
Bapuanrt 1 Bapuant 2
1. Hamucate cxeMy ypOBHEH, ONIPEAETUTH C €€ IOMOIIbIO CIIMH-YETHOCTh M HAWTU U30TOIIBI C
AQHAJIOTUYHBIMU SIACPHBIMU CBOMCTBAMH IS

9 15
Bes N7
2. I/ICHOHBBYH (bOpMy.]'Iy JJIA DHEPIUHU CBA3HU, OIIPCACIINTD BKJIA KAXKI0Io U3 CJIaraCMbIX JIJIs
40 107
Cayo Ads7

3. HaiiTu oTHOIIIEHHE BBICOT KYJIOHOBCKOTO U IICHTPOOSKHOTO OapbepoB MPHU HCITyCKaHUU alib(da-
YaCTHIL SAPAMH P084209 cl=2.

5.

4. OnpenenuTh OpOUTATIHLHBIA MOMEHT alb(a-uyacTHI], YHOCUMBIH B pacmaaax
Po(5/27) — Pb(5/2) Ra(1/2") — Rn(5/2%)

14
OHpeIleJII/ITI) BO3PacCT APCBHUX ACPCBAHHBIX NIPEAMETOB, Y KOTOPLIX YACIbHAsA aKTUBHOCTD CG

cocTaBisaeT 3/5 YHGHBHOﬁ AKTHUBHOCTH B TOJIBKO 4YTO CPY6J'ICHHBIX ACPCBbAX.

Ilkana oneHnBaHus 00y4alOILIerocsi HA KOHTPOJILHOII padoTe
Kaxnas xoHTponbHas paboTa COCTOMT M3 5 3a4ad. 3a KaXIyl0 BEPHO PEHIEHHYIO 3ajauy

Hauucsgercs 3 Oayia. BepHblii X0/ pelieHHs 3ajauyd, HO HE TPABWIBHBIA OTBET OllCHMBAaeTCsS B 1
Ooaut.

©CooNoar~wWNE

e N S
o Uk WDNE O

OuneHo4HBbIC CPeACTBA A/ MPOMEKYTOYHOH aTTeCTALMHA
Bonpocsl k 3k3ameny

OHeprus CBA3M spa.
Cunres nerkux saep. TepMosiiepHble peaKIUH.
Macca, MEeTo1bI U3BMEPEHHUSI MACCHI SIIED.
I'amma-uzmyuenue suep. « NEKTPUUECKUE» U «MarHUTHBIE) MEPEXOBI.
Knaccudukanus 3neMeHTapHbIX YacTHIl — (POTOHBI, JIENTOHBI, aJIPOHBI.
S nepHble peakyu N0 I€CTBUEM raMMa-KBaHTOB.
OHeprus CBA3U HYKJIOHOB B szipe. CpeaHss SHEPTUs CBSI3U HYKJIOHOB. Y CTOWYUBOCTB SIED.
BuyTtpenHssa KoHBepcHs.
JIMTIOJIbHBIN U KBaJAPYIOJIBHBIN HIEKTPUYECKUN MOMEHTHI s1pa.
TpancypaHOBBIE 371€EMEHTBI. METObI TOTYYEHUS.
3aKOHbBI COXPAHEHUS B SJEPHBIX PEAKIHUAX (CHIIBHOE B3aUMOJICHCTBUE).
DHepreTryeckre NOTEePU YaCTHIl HA HOHU3AIMIO U Bo30ykaeHne. MloHu3aMoHHbIH pooer.
Paguyc snpa. «OeKTpOMarHuTHBIN U «SIIEPHBII PanyChl, METOABI U3MEPEHMS.
B3anMopeicTBre raMmma-KBaHTOB C BEIIECTBOM
KBapkoBas Moziesb aJpOHOB.
Pa3mepsl HyKIIOHA.



17. YepeHKOBCKOE H3TyUCHHE.

18. SlnepHoe B3auMoEHCTBHE YAaCTHII TPU HU3KUX dHeprusax. O6pa3oBaHHe MPOMEKYTOUHOTO spa

19. OGonoueuynas mozens sapa. [IpaBuia 3amoHeHus 000JI0YEK.
20. DHeprus cBS3U sAIEP.

21. 3aKOHBI COXpPaHEHUS U PA3JIUYHBIC TUITHI B3aUMOJICHCTBUH.
22. CBoiicTBa apOHOB.

23. Kanenbnas Mmozaens siapa. [lomysmmupuueckas GopMyiia JUist SHEPTUU CBSI3U STED.

24. Ympyroe paccesaue. Dopmynsl Pezepdopna, MoTra.
25. Kocmuueckue myun. XUMUYECKUN COCTaB, YSHEPTHSI.
26. Ilpsimble saepHble peakuuu. Peakuuu noj aeiicTBueM 1eHTOHOB.

27. OcoOeHHOCTH SCPHBIX PEAKIM MO IEHCTBHEM 3apsDKEHHBIX YacTHIL.
28. OCHOBHbIE XapaKTEPUCTUKH PaJIMOAKTUBHOIO paciaja saep. 3aKOHbI paliOaKTUBHOIOpacnaja.
OHepreTu4ecKue yCcloBUs BO3MOKHOCTH PaJMOAaKTUBHOIO pacnaja.

29. Snepnas m3omepus

30. [enenwue simpa (MEXaHU3M JETICHHUS HA OCHOBE KalleJIbHOW MOJICIH ).

31. ITocnenoBaTenbHbIC PaAruOaKTHBHBIC IIPCBPALICHUA. Bexkosoe YpaBHCHUC.

32. CsoiicTBa 4acTHII, BXOJSAIIUX B COCTaB aTroMa (e, p, ).
33. a- Pacnan. Mexanusm o- Pacnana (kauecTBEHHOE pacCMOTPEHHUE).

34. CedeHue ACPHBIX PEAKIUi MPU HU3KUX SHEPTUsIX (IucnepcuoHHas GhopMmya).

35. KBapkoBast MOZICIIb aJIpOHOB.
36. PagmannoHHbIE OTEPH 3apsHKEHHBIX YaCTHUII.

37. B-Pacman. Paznuunbie Bunsl 3-Pacnana. KauectBenHoe paccmoTpenue mexanusma [-Pacnana.

38. OO6pa3oBaHHE XUMHUYECKUX DJIEMEHTOB B IPUPO/IC.
39. 3apsa aapa, METOIbI U3MEPEHUS 3apsiaa aapa.
40. OObenuHEeHNEe B3aUMOICHCTBUI MPH BHICOKUX SHEPTHSIX.

IIIxajia oueHNBAHUA 00Y4YaIOIIEerocs HAa JK3aMeHe

YPOBeHI) 0CBOCHHUA MaTepHuaJja

Ounenka
(cranmapt
Has)

banibl
peiTHHIOBOI
OLIEHKH

Teopernueckoe conepkaHue TUCHUIUIMHBI OCBOEHO MOJHOCTHIO, 0€3
npoOesioB, HEOOXOAMMBbIE MpPAKTUYECKHE HAaBBIKM  paboOThl ¢
MaTepuaIoM MIOJIHOCTHIO c(OpMHUPOBAHBI. Obyuaromuiics
MCUEPIIbIBAIOILE, IOCIEA0BAaTEIbHO, YE€TKO M JIOTMUECKH CTPOHHO
u3JaraeT Marepuain, yMeeT TECHO YBS3bIBaTh TEOPHIO C IPAKTUKOM,
BJIaJIC€T Pa3sHOCTOPOHHHUMH HABBIKAMHA M TIPHEMaMHU BBITOJTHEHHS
MPAaKTUYECKUX 3a/a4, MpPHYEeM HE 3aTPYAHSETCS C OTBETOM IIPH
BUJIOU3MEHEHUHN 3aJaHu.

OTIUYHO

36-40

Teopernueckoe coaepkaHue IJUCHUILUIMHBI OCBOEHO IPAKTUYECKU
MOJIHOCThIO, OOYydYaloIIUHCS TPaMOTHO M MO CYILIECTBY H3Jaraer
MaTepuaj, He JAOIMYycKas CYIIECTBEHHBIX HETOYHOCTEW, NpaBUIbHO
IIPUMEHSIET TEOPETUUECKUE TOJOKEHUS NIPU PELIEHUH MPAKTHUYECKUX
BOIPOCOB U 3a/1a4, BJIajJieeT HEOOXOAWMBIMU HaBBIKAMU M TpUEMaMHU
UX BBIIOJIHEHUS.

Xopowo

31-35

TeopeTquCKoe COACPIKAHNUE JUCHUIINIMHBI OCBOCHO YaCTHYHO,
O6yanOHlHﬁCH HUMECT 3HAHHA TOJIbBKO OCHOBHOI'0O MaTcpualia,
AOIYCKACT HECTOYHOCTHU, HCAOCTATOYHO ITPaBHJILHBIC (I)OpMyJII/IPOBKI/I,

VYnosners
OpUTENBEHO

24-30




HapylLIeHHUs  JIOTMUECKON  IOCIIEJOBATEIbHOCTH B  H3JI0KEHUU
MaTtepuaia, HO NpoOerabl He HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOUMBbIE TMPAKTUYECKHUE HAaBBIKU pabOTBl €  OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBL, OJHAKO OOydaroIIUics
UCHBITHIBACT 3aTPYAHEHUS [IPU PEIICHUN IPAKTUUECKUX 3a1a4.

Teopernueckoe coAepKaHUE JUCHMIUIMHBI OCBOEHO YaCTHYHO, He 0-23
o0yJaroIuicss JOIYCKaeT CYIIECTBEHHbIE OIIMOKHM, HE BUAMT | yJOBIETBO
B3aMMOCBSI3M TEOpUU C IIPAKTUKOH, HEOOXOAMMBIE NPAKTUYECKHE | PUTEIBHO
HaBBIKH paboTHI HE CPOPMUPOBAHBI, OOIBITMHCTBO MPEAYCMOTPEHHBIX
paboueii mporpaMMoii JUCUUIUIMHBI YY€OHBIX 33JaHUN HE BBHITOIHEHO.
HeoOxonuMa  JomosHUTENbHAs — caMOCTOsITENIbHas —pabora  Haj
MaTepHajIoM Kypca.

Bbaniel ©TOroBo# pedTHHTOBOM OIEHKU MO TUCIUIUINHE «SlnepHas Gpusnkay:

banisl
(utoroBoit OcBoenue
N . . TpeOoBaHusi K 3HAHUSM
PEUTUHIOBOM | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThiii | OTBETBI Ha TIOCTABJICHHBIE BOIPOCHl IMOJHBIE, YETKUE U
YPOBEHb pasBepHyThle. PemieHuss 3amad  JOTMYHBI, JIOKA3aTeNbHBI U
JEMOHCTPUPYIOT aHAJUTHYECKHE M TBOPYECKHE CHOCOOHOCTH
CTYZCHTA.
84-70 Cpennuii JlaroTcs moJIHBIE OTBETHI HA MOCTABJICHHBIE BOIPOCHL. [loka3aHo
YPOBEHb YMEHUE BBLACTATh NPUYMHHO-CICICTBEHHBIE CBs3H. llpm
peleHMH  3ajad  JIONMYyIUEHbl  HE3HAuUTeJIbHbIE  OIIMOKW,
UCTpPABIEHHBIE C  TOMOIIBIO  «HABOJMIIMX»  BOIPOCOB
Iperno/iaBaTers.
69-60 basosbiit OTBeTel Ha BONPOCH W PEIICHUS IIOCTABJIEHHBIX 3anady
YPOBEHb HE/OCTaTOYHO TojHble. JlorMka M MOCIeN0BaTeNbHOCTh B
pelIeHnH 3aad WMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

CTy,[[eHT, HOJ'Iy‘{I/IBH_II/Iﬁ MeHee 60% OT MakCHMaJIbHOrO Oajia 3a pa3aci JUCHUILIMHBI WA
MPOMCIKKYTOUHYIO aTTECTALIUI0, CUUTACTCA HCATTCCTOBAHHBIM I10 JaHHOHN JTUCHUILIUHE.

YyeOHO-MeTOAMYECKOe M HMHPOPMANUMOHHOE oOecmeyeHne  y4deOHOM
AUCHUIIJINHBI
OcHoBHas nuTeparypa:

1. bonynos, E. H. ba3oBsiii kypc ¢pu3uku: MexaHuka, MOJEKyJIsgpHas (U3UKa, JIEKTPOCTATUKA,
MTOCTOSTHHBIA AJIEKTPUYECKUN TOK, MarHeTH3M, BOJIHOBAs ONTHKA, AJIEMEHTHl KBaHTOBOH MEXaHHKH,
aToMHOU U sinepHo ¢usukn: yuebnuk / E. H. boaynos. — Cankr-IlerepOypr : [II'YIIC, 2020. — 319
c. https://e.lanbook.com/reader/book/156026/#1

2. Capuna, M. I1. OnTtuka. KBaHTOBas mpupojaa U3IydeHus. DIEMEHTHl KBAHTOBOH MEXaHUKH.
OcHoBBl (pu3ukH TBepaoro Ttena. SnepHas ¢usuka : yuebnoe mnocodbue / M. II. Capuna. —
Hoocuoupck : HI'TY, 2018. — 123 c. https://e.lanbook.com/reader/book/118469/#1

3. Cagennes, U. B. Kypc o0mieit pusuku : yueOnoe mocodbue : B 3 tomax / U. B. CaBenbeB. —

13-e u3n., crep. — Cankr-IlerepOypr : Jlansp, [0. 1.]. — Tom 3 : KBanToBas ontuka. AToMHas pU3NKa.


https://e.lanbook.com/reader/book/156026/#1
https://e.lanbook.com/reader/book/118469/#1

®dusnka TBepaoro Ttena. Puszmka aTOMHOTO sAApa W AnemMeHTapHbIx yactui, — 2019. — 320 c.
https://e.lanbook.com/reader/book/123463/#4 .

JlononHuTenpHas tuTepaTypa:

4. bapcykoB, O. A. OcHOBBI U3UKHA aTOMHOTO sizipa. SAaepHbple TeXHOI0ruu : MoHOorpadus / O.
A. bapcyxkos. — Mockga : OU3SMATIIAT, 2011. — 560
c. https://e.lanbook.com/reader/book/2722/#1

5. Kepeuanuna, E. JI. Ontuka u snepnas ¢usuka / E. J[. Kepewanuna, H. H. benkoBa. —
Cankr-Ilerepoypr : MI'VIIC, [6. r]. — Yacts 1 — 2013. — 52
c. https://e.lanbook.com/reader/book/44058/#16

6. IlpakTuKky™m IO pemeHuto 3aaady 1mo odmemy Kypcey ¢usuku. OCHOBBI KBaHTOBOW (DM3UKH.
Crpoenue BemiecTBa. ATOMHas | siiepHas ¢usuka : yueOHoe mocodbue / H. I1. Kanamuukos, H. M.

KoxeBuukos, T. B. Koteipno, I'. I'. Cnupun ; noxn pemakumeit H. Il. KanamnukoBa. — CaHKT-
[TetepOypr : Jlanb, 2014. — 240 c. https://e.lanbook.com/reader/book/49468/#2

Y4eOHO-MeTOIMYECKHE TIOCOOHS
7. V3yuenne kocmudeckux jydeit [Tekcr] : Meroa. ykas. K Bbi. J1ab. pal. mo auci. "SnepHas
¢uzuka" mma crya. cmen. 14.05.02 "AToMHBIE CTaHIMU: TPOCKTUPOBAHHE, OKCIUTyaTallWs |
UHXUHUPUHT" 04HO# (opMbl 00yu. / cocT. UepnoBa H. M. - banakoso : BUTU HUAY MU®U, 2019.
-28c.
8. N3yuenue paboThl CHMHTHILISIIUOHHOTO cueTyrka [TekcT] : MeToa. yka3. K BbII. J1a0. pad. 1mo
muct. "Snepnas ¢usuka" mna cryn. cmem. 14.05.02 "ATomMHBIE CTaHIHMH: NPOECKTHPOBAHUE,

SKCIUTyaTalsl 1 WHXUHUPUHT" o4HOM (opmbl 00yd. / coct. YepnoBa H. M. - Bamakoo: BUTU
HUAY MUDU, 2019. — 20 c.
9. N3ydyeHue cBOWCTB M ompejieneHrue MaKCHMalbHOW 3Hepruu Oera-pacmnanga [Tekct] :

METO/. YKa3. K BbIN. J1a0. pabd. mo mauct. "fAnepnas ¢uszuka" mis cryn. cmem. 14.05.02 "AtomHbie
CTaHIIMM: MPOEKTUPOBAHUE, SKCIUTyaTallusd U UHXXUHUPUHT" Oo4HOU (popmbl 00yu. / coct. UepHosa H.
M. - banakoso : BUTU HUAY MUDU, 2020. - 28 c.

10. HccnenoBanne  TpEeKOB  MOHM3MPYIOIIMX YacTHIL B BBICOKOTEMIIEPATYPHOH
muddy3nonnoil kamepe [Tekcr] : Meron. yka3. K BbII. J1ad. pab. mo nuci. "SnepHas gusuka" ams
cryn. cnen. 14.05.02 "AToMHBIE CTaHLIMU: MPOEKTUPOBAHUE, DKCIUTyaTallUsd U WHKUHUPUHI" OYHOU
¢dopmbl 00yu. / coct. YepHosa H. M. - banakoso: BUTU HUAY MUDU, 2020. - 28 c.

11. Ompenenenue TMepuoaa TMOypacHaaa paaIuoaKTUBHOTO JIOJITOXKHBYILETO HM30TOIA
[Tekct] : meTton. yka3. K B Jiad. pad. mo nucu. "Snepnas dbwuszuka" mns cryn. cmer. 14.05.02
"ATOMHBIE CTaHIIMHU: MPOEKTUPOBAHWE, DKCIUTyaTallus W WHXUHUPUHT' Oo4yHOM (opmbl 00yu. /
coct. Yepnosa H. M. - banakoso: BUTHU HUAY MU®U, 2019. - 20 c.

12. Oddexr Komnrtona [Tekct] : meroa. yka3. K BbIN. jal. pal. mo muct. "Snepnas
¢uzuka" mna cryn. cmeu. 14.05.02 "ATomHbBIE CTaHIMHU: TPOEKTUPOBAHHE, OSKCIUTyaTallus |
WHXUHUPUHT" ouHOH (hopMbl 00y4. / cocT. YUepnora H. M. - banakoso : BUTU HUAY MU®DU, 2019.
-28¢

13. Paccestaue anbda-gactur BemectBoM. OnbIT Pesepdopaa [TekcT] : MmeTo. yKas. K BBIIL.
nab. pab. mo gawmch. "SAnepnas ¢uszuka" s cryna. cmer.  14.05.02 "ATOMHBIE CTaHIIUH:
MIPOEKTUPOBAHME, SKCIUTyaTallus M WHXKUHUPUHT" o4HOM (opmbl 0o0yu. / coct. YepHoBa H. M. (B
anpoOarum).

14. Omnpenenenue sHepruu Anbda-gacTull 1o aiauHe npodera B Bo3ayxe [Teker] : MmeTon. ykas. K
BbI. 7a0. pab. mo mucu. "fAnepuas ¢usuka" g cryn. cmen. 14.05.02 "AToMHBIE CTaHIMU:


https://e.lanbook.com/reader/book/123463/#4
https://e.lanbook.com/reader/book/2722/#1
https://e.lanbook.com/reader/book/44058/#16
https://e.lanbook.com/reader/book/49468/#2

MIPOCKTUPOBAHUE, DKCIUTyaTalMsl U WHXUHUPHUHT' O4HOM (opmbl 00y4. / coct. YepnoBa H. M. -
bamakoso : BUTU HUAY MU®DU, 2019. - 24 c.

MarepuajibHO-TeXHHYECKOe o0ecredyeHne y4eOHOM QN CIMITMHBI

JIeKIIMOHHBIE M MPAKTHYECKHE 3aHATUS MPOBOIATCA B Y4EOHOH ayauTOpuH, 000pYIOBaHHOM
BUJIEONIPOEKTOPOM, IKPAHOM, IEPCOHAIILHBIM KOMIIBIOTEPOM U AMHAMUKAMH.

JlaGopaTopHble 3aHATHS NPOBOIATCS B Jlabopartopuu «SnepHas ¢u3uka», OCHAICHHON
71a00paTOpPHBIM 00OPYAOBAaHUEM JUIsl BBIIIOJHEHMsI BCEX J1aDOPATOPHBIX PAa0OOT COIMNIACHO IEPEeYHs
J1abOpaTOPHBIX padoT.

Jis caMocTosITeNbHON paboThl 00yYarOIIMXCsl UMEIOTCS CIEHUAIN3UPOBAHHbIE MTOMELICHHUS,
000pyZIOBaHHBIE NEPCOHATIbHBIMM KOMIIBIOTEpAaMH C BBIXOAOM B VHTEpHET M ¢ JOCTYHNOM K
3JIEKTPOHHO-OUOIMOTEYHON CUCTEME, AJIEKTPOHHOW OMOIMOTEKe M DICKTPOHHOM HH(POPMALHMOHHO-
o0pa3oBaTeNbHOU Cpesie By3a, a TAKXKE K APYrUM OMOIHOTEUHBIM (POHIAM.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJISl CTYIeHTOB

1. Ykazanus [y 0pocaylIMBaHUs JEKIUH

[lepen HayamoMm 3aHATHH BHUMATEIHHO O3HAKOMHUTHCS C YYEOHBIM IUIAHOM IIPOBEICHHS
JIEKIUI U CIIMCKOM PEKOMEHJA0BAHHOM JINTEPATYPHI.

Ilepen mnocemieHneM oOdYepeAHON JIEKIIMM OCBEXHUTb B MaMSITH OCHOBHBIE KOHIIETILIUU
npoiiieHHoro panee marepuaina. [loAroToBUTh mpH HEOOXOAMMOCTH BOMPOCH IperoaaBarento. He
HAa/10 0IIacaThCsl, YTO BOIIPOCHI MOT'YT OBbITh IIPOCTHIMH.

Ha nexkuuum OCHOBHOE BHHMMAaHHUE CIeAyeT YAEHSATh He (opMylaM M MaTeMaTHu4eCKUM
BBIKJIaJIKaM, a COACP>KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAEICHUAIM U IIOCTAHOBKAaM 3a]1ady.

B nmpomecce wu3yueHMs JIEKIHMOHHOIO Kypca HEOOXOAMMO [0 BO3MOXKHOCTH 4YacTo
BO3BpallaTbcs K OCHOBHBIM TOHATHSM U METOAAM pELIeHHs 3ajay (3/1eCh BO3MOXEH BbIOOPOUYHBIM
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XenarenbHO UCHONB30BAaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX HCIIOJIb3YETCS MPUHATAS
IIPENoIaBaTesIeM CUCTEMa 0003HAYCHUH.

Hus  Oosnee mnoapoOHOro u3ydeHHs Kypca cieqyeT paboTarb € PEKOMEHIOBaHHBIMU
JUTEPATyPHBIMA HCTOYHUKAMHU U BHOBB MOSBIISIOIIUMUCS HCTOYHUKAMH.

2. YKa3aHus 1715 y4acTHs B IPAKTUYECKUX 3aHATHIX

Ilepen mnocemeHWEM NPAKTHUUECKOTO 3aHATUSA YSICHUTh TEMY M CaMOCTOSTENBHO H3YYHUTh
CBSI3aHHBIE C HEW NIOHATHSA U METO/BI PELLIEHUS 3aau.

[lepen pemieHneM 3a7ad aKTUBHO y4acTBOBATh B OOCYXKJIEHHHU C MPEINOJIaBaTENIeM OCHOBHBIX
MOHSTHUM, CBA3aHHBIX C TEMON MPAKTUUYECKOIO 3aHATHUS.

B mpomecce pemeHus 3amad BECTHM JUCKYCCHUIO C IIPENOAABATENEM O MPAaBUIBHOCTH
MPUMEHEHUS METOJIOB X PELIEHUSI.

I[lo BO3MOXHOCTM CaMOCTOSITENBHO JIOBOJWUTH pEIIEHHE IpeularaéMblX 3a1ad g0
OKOHYATEJIbHOTO UTOra.

B KOHIIEe MpakTHYECKOro 3aHATHS MPHU HEOOXOAMMOCTH BBIACHUTH Y IPENoJiaBaTessl HEesCHbIE
BOIIPOCBHI.

OcHOBHBIE pe3yNIbTaThl BHIOJIHEHUS Pa00OTHl HEOOXOAMMO pacreyarars.

3. Yka3zaHus JUIsl BBITIOJIHEHUS J1aOOpaTOPHBIX paboT

Cobmoate TpeOOBaHMS TEXHUKH O€30MacHOCTH, JIS Yero Mpociayliarb HEOOXOAMMBbIE
pa3bsACHEHUS O MPABHJILHOCTH MTOBEACHUS B Ja0OpaTOpUU.



[Tepen BbIMOMTHEHHEM JIAOOPATOPHOM PaOOTHI MPOBECTH CAMOCTOSITEIFHO MOJTOTOBKY K padoTe
W3YYHB OCHOBHBIE TEOPETHUYECKHE IMOJIOKCHHsSI, 3HAHWE KOTOPHIX HEOOXOIMMO I OCMBICIEHHOTO
BBITIOJTHEHUS pa0OTHI.

B mpomecce BwimongHeHUss pabOThI CleAyeT MOCTOSIHHO OOIIAThCs C IpenojaBaTelieM, He
JIONYCKasl IO BO3MOKHOCTH HENPABUWIbHBIX JECHCTBUM.

OcHOBHbIE pe3ybTaThl SKCIEPUMEHTOB HE0OX0IMMO 3aUKCUPOBATH B TMCHMEHHOM BH/IE.

[Ipu cnave 3auera o paboTe MOATOTOBUTH OTYET O MPOJENIAaHHON paboTe, rae MOJIKHBI OBbITh
OTpa>keHbI OCHOBHBIE PE3YJIbTATHI U BHIBOBI.

4.Yxa3aHus AJis BBIIOJIHEHUS CAMOCTOSITEIbHON paOOThI

[Monyuuts y npernogaBaTens 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOM JMTepaTyphl. M3yueHue
TEOPETHUYECKUX BOMPOCOB CIEAYEeT NPOBOJUTH IO BO3MOXXHOCTH CAMOCTOSITEIBHO, HO TpHU
3aTPyJHEHUSIX 00paIIaThes K MPEroIaBaTelo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BbIMONHEHUU (PPOHTAIBHBIX 3aJaHU 1O YCMOTPEHHUIO MpernoaaBarens padoTa MOKET
OBITH OIlcHeHa 0€3 MUCPMEHHOTO OTYETa HA OCHOBE OTBETOB Ha KOHTPOJBbHBIE BOIIPOCHI, MPU YCIOBUU
aKTUBHOI CaMOCTOATEIbHOU PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeTonnquKne PEKOMEHIANUNA NI npenoz[aBaTeJIeﬁ

1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha nepBoil BBO#HON JieKuuu caenatbh oOummil 0630p coxepkaHHusl Kypca U OTMETHTb HOBBIE
METOJbl M TOAXOAbl K PELIEHUIO 3aJad, paccMaTpUBAacMbIX B Kypce, IOBECTH JO CTYIEHTOB
TpeOoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

[Ipy MoAroToBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYyMaTh IUIAH €ro IPOBEICHMS,
COJICP/)KAHUE BCTYNHUTEIBHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YaCTH JIEKIHUH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHON U METOAMYECKOMN JIMTEPaTyphl, MyOIUKAIUIMU IEPUOINIECKON NIeUaTu 1Mo TeMe
JIEKIIMOHHOI'O 3aHATHs. Y TOUHUTH IUIAH MPOBEICHUS IPAKTUYECKOI0 3aHATHs 10 TeMe Jekuuu. [lepen
U3JI0KEHHUEM TEKYILEro JIKLIMOHHOTO MaTepualia HalOMHUTh 00 OCHOBHBIX MUTOIax, JOCTHUTHYTHIX Ha
npeapiaymux jgekuusax. C 3TOH 1enblo 3aJaThb HECKOJIBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BbIOOPOYHBIN KOHTPOJIb 3HaHUS CTYJIEHTOB.

B Xxozme neKUMOHHOrO 3aHATHS NpenojiaBaTelb JIOJDKEH Ha3BaThb TeMY, Y4eOHbIE BOIPOCHI,
O3HAKOMWTh CTYJECHTOB C IEPEYHEM OCHOBHOM M JIONIOJIHHUTEIBHOM JIUTEPATYPHI MO TEME 3aHSTHS.
PackpeiBas copepxaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBATh BHMUMAHME CTYJEHTOB Ha OCHOBHBIX
KaTEeropusix, SIBICHUAX U Ipolieccax, OCOOEHHOCTSIX MX MpoTeKaHus. PackpbiBaTh CYIIHOCTh H
coJIep’KaHue Pa3INYHBIX TOUEK 3PEHUSI U HAYYHBIX MOJIX0J0B K OOBSICHEHHUIO TEX WM UHBIX SIBJICHUH U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3MIIMIO 1O CIIOPHBIM TEOPETUYECKUM
BonpocaMm. [IpuBoauTh mnpumepsl. 3agaBaTh IO XOAY U3JIOKEHHUS JIEKIMOHHOTO MaTepuana
pUTOpPHUYECKHE BOIPOCHI M CaMOMY JlaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTHUBHU3AILMU
MBICJIUTEIIBHON JEATENBHOCTH CTYACHTOB, IOBBIIMICHUI0 MX BHMMAaHUSA M HMHTEpeca K MaTephaily
JeKuuu, ee cojepxkaHuto. llpernomaBarens OMDKEH pPYKOBOAUTH pabOTOM  CTYIEHTOB 11O
KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana, MOJ4epKUBaTh HEOOXOJUMOCTh OTpPaXEHHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUH M3ydaeMOM TeMbl, 0CO00 BBIIEINAS, KaTeropuaibHbli anmapar. B
3aKJIIOUYUTENBHON YacTH JIEKIMM HEoO0XOAMMO cQOpMyIMpoBaTh O0OIIME BBIBOABI IO TEME,
PacKpBIBAIOIIUE COJIEP)KaHNE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKUUH. OOBSABUTH IUIAaH OYEPETHOTO



MPAKTUYECKOTO 3aHATHS, aTh KpAaTKUE PEKOMEHJAIMU MO MOATOTOBKE CTYIACHTOB K MPAKTHUYECKOMY
3aHsATHIO. OmnpenenuTb MECTO U BpEeMs KOHCYJIbTAllUU CTYJEHTaM, MOXKEJIaBLIUM BBICTYIIUTh C
JOKJIagaMu B pedepaTaMu.

Ha mnocnemneld nekmuu yaenuTh Bpemsl JUisi 0030pa Hambolee BaXXHBIX TOJOKEHHH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus U1 TPOBEJACHUS TPAKTUUECKUX 3aHATHI

Yetko 0003HaYUTHh TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOM NMPAKTUYECKOTO 3aHATHS.

B mpouecce pemienus 3agad BECTH JUCKYCCHIO CO CTYACHTaMU O MPaBUJIBHOCTH IMPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OtmedaTs CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIINX B PEIICHUH 33]1a4 U JUCKYCCHUSX.

B koHI1e NpakTHYECKOTO 3aHIATHUS 33]1aTh ayIUTOPUU HECKOIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. Ykazanus Ui IpoBeieHuUs T1a00paTOPHBIX 3aHATHI.

Cobmoate TpeOOBaHMS TEXHUKU OE30MAaCHOCTH U MPOBOAUTH HEOOXOAMMBIE PA3bSICHEHUS O
MPABIJIBHOCTH MOBEACHUS B Ta00OPATOPUU.

[lepen BbImoNHEHHWEM IabOPATOpPHON pabOThl MPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB,
HAallOMHUTb U OOCYIUTHh OCHOBHBIE TEOPETUYECKHE MOJIOKEHUsS, 3HaHHE KOTOPBIX HEOOXOAMMO IS
OCMBICJIEHHOTO BBITIOJIHEHUS padoT.

B npornecce BoimosiHeHHsT pabOThI CIEAYET MOCTOSHHO OOLIATHCSA CO CTY/IEHTaMM, HE TOMycKas
10 BO3MOKHOCTH UX HEMPABHIIbHBIX JCHCTBUU.

TpeboBath, 4TOOBI OCHOBHBIC PE3YJIbTAThI SKCIIEPUMEHTOB ObUTH 3a()UKCHPOBAHBI CTYJACHTAMH B
MMCbMEHHOM BHJIE.

[Ipu mpueme 3adera mo pabote TpeOOBaTh OTYET O MPOJAETAHHOW paboTe, T IOJKHBI OBITH
OTpa’keHbI OCHOBHBIE PE3YJIbTAThI U BHIBOBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHON PabOTHI CTYJCHTOB

[Io ycmoTpenuio mpemnojaBaTels 3aJaHHE Ha CaMOCTOATENbHYIO pPabOTy MOXKET ObITh
WHIMBUIYATbHBIM WU (PPOHTAIILHBIM.

[Ipu ucnonb30BaHUM MHIMBUAYATBHBIX 3aIaHU TpeOOBaTh OT CTYJEHTa MUCHbMEHHBIM OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Ipu mpumeneHnn (PpOHTANTBHBIX 3aJlaHUM BECTH KOJUIEKTUBHBIE OOCYXJIEHHS CO CTYIAEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1uenpl0 KOHTPOJNS KAauecTBAa BBHINOJHEHHUS CaMOCTOSTENbHONW paboThl  TpeboBaTh
WHIUBUAYAIbHBIE OTYETHl (JOMYCTHMO BMECTO MHUCHMEHHOTO OTYeTa NMPUMEHATHh WHIWBUIYyaIbHBIC
KOHTPOJIbHBIE BOTIPOCHI).

[IporpamMma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
IIJIJAHOM OCHOBHOUM 00pa30BaTeNbHOW MporpaMMbl 1o creruaibHocTH 14.05.02 ATOMHBIC CTaHIIWU:
MPOCKTUPOBAHUEC, DOKCILTyaTallkud U HHXXUHUPUHT



Pabouyto mporpamMmmy coctaBui nmpodeccop //2 _
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—UepHoa H.M.

[Iporpamma omo6pena Ha 3acemannn Y MKC 14.05.02 AToMHBIE CTaHITMU: TIPOCKTHPOBAHHKE,
sKCIuTyaTanus 1 MHKuHUpuHT oT 15.11.2021 roma, mpotokos Ne2.

[Ipeacenarens yaeOHO-METOAMYECKON KOMUCCHHI //(,{, JIsmma A.C.



