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Ileab ocBOeHUSs] TUCHMIVIMHBI (OPMHUPOBAHUE Y CTYACHTOB MPEICTABICHUA, 3HaHUIN, YMEHUN U
HaBbIKOB B oOjactu  sAepHOM  (U3MKH, HEOOXOOUMBIX JUId  IPOU3BOJACTBEHHOH, Hay4yHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOM JEATENBHOCTH CIIELIHAIIACTA.

3azayy U3y4eHUs TUCHUIUIVHBIL
- (hopMupoBaHKE HAYYHOT'O MUPOBO33PEHHS U COBPEMEHHOTO (PU3NYECKOTO MBIIIJICHHUS;

- OBJIaJICHUE IIPUEMAMU ¥ METOJIaMH PELLICHHsI KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX o0nacTei Gpu3nku;
- (opMHpOBaHHE yMEHHUS BBIICIUTh KOHKPETHOE (hM3MYECKOe COJACpKAHWE B TMPHKIATHBIX 3a/adax
Oyayluel crenualbHOCTH.

Mecto aucuumimnnsl B ctpykrype OOII BO

B Kkypce KpaTKo M3JI0’)K€Hbl OCHOBHBIE MOJIOXKEHHMsS (PU3MKM aTOMHOIO spa M 3JIEMEHTAPHBIX
yacTull. B 4acTHOCTH, pPacCMOTpPEHbl OCHOBHBIE CBOWCTBA aTOMHOIO $/pa; OCHOBHBIC BUJbI
pPallMOaKTUBHOCTH, 3aKOHBI IPOCTOrO M CJOXHOIO paJAMOaKTHUBHOIO paclaja; MpHUBEIEHbl oO0Iue
3aKOHOMEPHOCTH SIIEpHBIX B3auMojeicTBUN. OCHOBHOE BHHMMAHME YJAEIEHO 3JIEMEHTAapHON TEOPHUU
JIeJICHUsI M CUHTE3a aTOMHBIX siziep. PaccmaTpuBaroTCsi COBpEMEHHBIE JTIOCTHMKEHUS B OOJIaCTH sSAEPHOM
¢bu3uKu 1 PU3MKH FIEMEHTAPHBIX YACTHII.

N3yuenne aucuuiuinHel «SaepHas gusnkay TpeOyeT OCHOBHBIX KOMIIETCHLUH, 3HaHUH, yMEHUH 1
HAaBBIKOB 00YYArOIErocs 1o IUCIUIIMHAM: MaTeMaTHKa; aTOMHas (PM3MKa; KBAHTOBAss MEXaHUKA, XMMHUSI.

B xoxe m3yueHuss atoMHOM (u3MKKM OOyYaroIIMICS IOJIyyaeT 3HAHUS, YMEHUS M HaBBIKM IS
YCIEUIHOTO U3YYEHHMS CIECIYIOUUX TUCIHILINH:

—  sJIepHbIE DHEPIETUYECKUE PEAKTOPBI;
- ¢bu3nKa s1epHbIX PEAKTOPOB;
—  Teopus IepeHoca HEHPOHOB
— JTATYUKHU U JETEKTOPHI (PU3NYECKUX YCTAHOBOK.
Komnerennuu odyuyarmerocs, popmMupyemMbie B pe3yabTaTe 0CBOCHHS TUCHUIINHBI
B nporecce ocBoeHUs JaHHOM JUCHUIUIMHBL y CTYZEHTa (OPMHUPYIOTCS CIEAYIOIINE KOMIIETEHIIUNU:
YHHUBEpPCAIbHbIE

Kon
KOMIIET
EHIUU

YK-1

HaunmenoBaunue

KOI[ 1 HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUA
KOMIICTCHLIN

Croco0eH  OCYIIECTBISATH
KPUTUYCCKHIA aHamn3

3-YK-1 3Harb: MeTOIbl CHUCTEMHOTO M KPUTHYECKOTO
aHaln3a; METOJIUKU pa3pabOTKHU CTpaTeruu AeHCTBUN JUIs
pOOJIEMHBIX CUTYalMil Ha | BBIBJICHUS U PEIICHUs POOJIEMHOM cUTyalllu

OCHOBE cucreMHoro | Y-YK-1 YMeTs: npuMeHATs METOABI CUCTEMHOIO MOAXOAA
MOJIX0Jla, BbIpa0aTHIBATh | U KPUTHUECKOIO  aHaIM3a MNpOOJEMHBIX  CUTYyallMid;
CTPATETHIO NCUCTBUM. pa3pabarbiBaTh  CTpaTerui0  JCWCTBUH,  NPUHUMATh
KOHKPETHBIE PEIICHHUS IS €€ peain3auu

B-YK-1  Bnamers:  METOAONOTMEN  CUCTEMHOIO  H
KPUTHYECKOTO aHanM3a POOJIEMHBIX CUTyaIui;
METOAMKAMM TOCTAaHOBKU LIEJH, ONpEIeNeHHUsI CIIOCO0OB ee
JIOCTHKEHMSI, pa3pabOTKU CTpaTeruil JeicTBHit

3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

VKE-1 | CoocobeH HCIonab30BaTh

3HAHUS JUCIIAIIIINH, METOIBl MaTeMaTHYeCKOro  aHaim3a |
€CTECTBEHHOHAYYHBIX MOJIETIMPOBAHUS, TEOPETUUYECKOTO M HKCHEPUMEHTAIBHOIO
JNUCIHUIUIMH,  TPUMEHSTH | UCCIEAOBAHUS.

MeToabl MateMatuyeckoro | Y- YKE-1 ymMeTh: UCTIOIb30BaTh MaTEMATUUECKHUE METO/IbI B
aHam3a U | TEXHUYECKUX TMPUIIOKEHUAX, PACCUUTHIBATH OCHOBHBIE
MOJEIUPOBAHUS, YUCJIOBBIE XAPAKTEPUCTUKU CIIYyYalHBIX BEJIWYWH, DPELIaTh
TEOPETUYECKOTO Y | OCHOBHBIE 3aJ]ayl MaTEMAaTH4YECKOW CTAaTUCTHKH;, pEelaTh
AKCIEPUMEHTAIBHOTO TUIOBBIE PACUETHBIE 3aaUH.

HUCCIICIOBaHUS B | B-YKE-1 Bnaners: MeTogaMyl MaTeMaTHUECKOIO aHajIn3a U

INOCTABJICHHBIX 3aJadax

MOJCJIIMPOBAaHUs;, METOAAMHM pEUICHUSA 3a7a4 aHalIu3a U
pacuera XapakTEepUCTUK (PU3UUYECKHX CHUCTEM, OCHOBHBIMU
npueMamMu  OOpabOTKM  DKCIEPUMEHTANbHBIX  JaHHBIX,
MeToJaMu  paboThl C MPUKIAJAHBIMH  IPOrPaMMHBIMU
IIPOJYKTAMH.




Ob6menpodeccnoHanbHbIE

0a30BEIE 3HAHUA
€CTECTBCHHOHAYYHBIX
JTUCIUILINH B
npoheCCHOHATBHOI
NEeATENHLHOCTH,
HpI/IMeHHTB METOAbI
MaTeMaTH4eCcKoro
aHanamM3a u
MO/JICIIMPOBAHUS,
TEOPETUYECCKOTO U
AKCIEPUMEHTAIBHOIO
HCCIEIOBAHUS.

Kon
HanmenoBanue
KOMIIETE Kon n HanMeHoBaHME UHIMKATOPA JOCTUKEHUS
KOMITETeHIIHI
HIIUU
OIIK-1 Cnoco6en ucnosb3oBath | 3-OIIK-1 3Harh: 06a30BbI€ 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHHUIIIMH, OCHOBHBIC MAaTCMAaTHYCCKHNEC 3aKOHBI; OCHOBHBIC
(bl/ISI/ILIeCKI/Ie SABJICHUSA, HNPOLECChI, 3aKOHBI W TI'PaHUIbBI HX
MNPUMCHUMOCTH,; CYILIHOCTb OCHOBHBIX XMMHWYCCKHUX 3aKOHOB
n HBHCHHﬁ; MCTOABI MATEMATHUYCCKOIO MOACIUPOBAHUA,
TECOPECTUUCCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUSA

V-OIIK-1  VYmerb:  BBIABISATH  €CTECTBEHHO-HAYUYHYIO
CYIIHOCTh po0Jem, BO3HHMKAIOILIMX B XoJe
npoecCHOHATLHON  JIeATENHHOCTH, MPUBJICKATh M UX
pelieHusT COOTBETCTBYIOIIMK (HU3UKO- MaTeMaTHYECKUU
anmnapar

B-OIIK-1 Brnagers: MareMaTHYeCKUM —anmaparoMm  JJist

pa3paboTKH MoOJieNell TPOLIECCOB W  SBJICHUM, pEIICHHUS
MPAKTUYECKUX 3a/a4 TPOPECCHOHATBHON JESITECIbHOCTH;
HaBbIKaMMU HCIIOJIB30BaAHUA OCHOBHBIX O6HI€(1)I/ISI/I‘-ICCKI/IX

3daKOHOB U IIPUHIUIIOB

33[{3‘11/1 BOCIIMTAHUS, P€AJITU3YEMbIC B PaMKaX OCBOCHHUSA THCHUIIJIMHBI

Bogsieuenue B
Co3nanme Hcnoan3zoBanue
Hanpasiaenue/ N Pa3HOILIAHOBYIO
ycJ10BMi, BOCIIUTATEIbHOI0 MOTEHIHAJIA
et BHEY4eOHYI0
o0ecrmeYnBaroIIUX Y4eOHBIX JMCUHUILTHH
AeATeJIbHOCTh
IMpodeccuona | - opmupoBanue Hcnonp3oBanue 1.Opranu3anus Hay4HO-
JIbHOE H NICUXOJIOTMYECKON | BOCIIUTATENILHOTO MOTEHIMalIa PAKTHYECKUX
TPyAOBOE TOTOBHOCTH K JUCLUIUIMH KOH(epeHIUHA U BCTpey C
BOCIIMTaHHe | MpodecCuoHaIbHO | O0IEnpPOdEeCCHOHATBHOTO BETyIIIUMHU
1 IEeATEIbHOCTH 110 | MOZYJIS JJIS: crenualIncTaMu
n30paHHON - (popmMHpoOBaHUS YCTOMYUBOTO IPEANPUATHN ropoaa U
npodeccuun (B15) | unTepeca k npodeccuoHaNbHOM BET€paHaMU aTOMHOM
JIeATeTLHOCTH, TOTPEOHOCTH B OTpaciu.
JIOCTHKEHUH pe3yJIbTaTa, 2. Opranuzauus u
MOHUMAaHUS (PYHKIMOHAIBHBIX IIPOBEJICHHE
o0si3aHHOCTEH U 3a7a4 M30paHHOM | MPEIMETHBIX OJIMMITHA
npodeccuoHanbHOM U y4JacTHe B KOHKypcax
JESTEIIBHOCTH, YyBCTBA npogeccuoHaIBLHOTO
npodeccuoHanbHOM MacTepCTBa.
OTBETCTBEHHOCTH UYEPE3 3.YyacTue B €XKEeroIHbIX
BBITNIOJTHEHHE YUE€OHBIX, B TOM aKLMAX CTYJAEHUYECKUX
quciie NMPaKTUYECKUX 3aJaHul, CTPOUTEINIBHBIX OTPSI0B
TpeOYIOIINX CTPOroro
COOJTIO/ICHHSI TTPABUIT TEXHUKH
0€30MacHOCTH U UHCTPYKIUH MO
pabote ¢ 060opyaOBaHUEM B
pamMKax J1abopaTOpHOTO
PaKTUKYMA.
IIpodeccuona | - popmupoBanue Hcnons3oBanue 1.Opranuzanus Hay4yHO-
JIbHOE H KYJIBTYpPBI BOCIIMTATEIBHOIO IOTEHIIMAIIA IIPAKTUYECKHUX
TPYAOBOE MCCJIEIOBATENIbCKO | TUCHUIUIMH MPO(EeCcCHOHANBHOTO | KOH(PEpEeHLUI 1 BCTpey ¢
BOCNUTAHWE | I U MH)KEHEPHOMU MOyIst JUTs (hOPMUPOBAHHUS BEAYILIUMHU
JeSITEIIbHOCTH MHKEHEPHOTO MBIIIJICHUS U crernuaincTaMu
(B16) WH)KEHEPHOU KYJIbTYPBI 33 CYET IPEANPUATHN TOpoa U
NPAaKTUYECKHUX CTYJIEHUYECKUX BeTepaHaMU aTOMHOMU




UCCIIE0BAHUN COBPEMEHHBIX OTpaciu.

MPOU3BOACTBEHHBIX CUCTEM; 2. Opranuzanus u
HpOGKTHOI\/'I ACATCIIbHOCTHU IMPOBCACHHUC
CTYJEHTOB I10 pa3paboTKe U IPEeIMETHBIX OJUMITHAT

OIITUMH3AIIUU TCXHOJIOTHYCCKUX " y4aCTHUC B KOHKYpCax
CHCTEM, CBSI3aHHOM C PEIICHUEM HpO(l)CCCI/IOHaJ'II)HOFO

peabHBIX MTPOU3BOCTBEHHBIX MacTepCTBa.
3aJ1a4; MPOXOXKICHUS Uyepe3 3.Yyactue B €XKeroJHbIX
pa3HOO0Opa3HbIEC UTPOBBIE, AKIUAX CTYICHUYECKUX
TBOpUecKUe, GeCTUBAIbHbBIE CTPOUTENIbHBIX OTPSIOB

dbopMBI, TpeOyIOIIHMe aHATH3a
CJIOKHOTO 00BEKTA, MOCTAHOBKH
OTHOCHUTEJIBHO HETrO
npeoOpa30BaTeNbHBIX 33134 JUIs
HX OITUMAJIBHOI'O PCIICHUA.

CTpykTypa ¥ cofep:kaHue y4eOHOH JUCIUIIMHBI
JucuunnuHa mpenojaeTcs CTyAeHTaM B 6-om cemecTpe. OOmias TpyAOeMKOCTh UCIUIUIMHBI

cocTaBIsIeT 4 3aueTHBIX eauHUIBI, 144 ak. Jaca.

KajenpapHblii nJIaH
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1 ATOMHOE SIIPO T1 30
1 |OcHOBHBIE XapaKTEPUCTUKHU ATOMHBIX sIJIEP 16 | 4 4 4 4
2 |PamnoakTUBHBINA pacia 14 2 8 2 2
3 |Ambpa-pacran 12 | 2 4 2 4
4 |bera-pacnan 14 4 4 2 4
5 [lamma-uznyuenwue saep 12 | 2 4 2 4
6 |DK30THMYECKHE BUIBI pAIMOAKTHBHOTO pacrana | 8 2 - - 6
2 SinepHbie B3aUMOIeHCTBHUS T2 30
7 |OO6uue cBeeHUs O AAEPHBIX B3aUMOACHCTBHX| 8 2 - 2 4
8 |SnepHBbIe peakIuu C TSHKEIBIMU SIIpaMU 6 2 - - 4
9 |AnepHbIe peakIuu MO ICHCTBUEM 6 2 - - 4
3apsHKEHHBIX YaCTHIL
10 |TepmosiiepHbIe peaKIiu 8 2 - - 6
11 |DorosnepHbIe B3aUMOAEHCTBUS 12 | 2 4 - 6
12 |B3anmopeiicTBisI HEUTPOHOB C siApaMu 8 2 - - 6
13 |leneHue aTOMHBIX siACP 8 2 - - 6
14 |AxTuBanusg MaTepuasoB 12 | 2 4 2 4
DK3aMeH 40
uroro| ' | 32 | 32 |16/16| 64 100




Conep:xkaHue JeKIMOHHOTO Kypca

Tembl JIeKUHMH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU

Bcero
JacoB

YyeoHo-
MeTOANYEeCKOoe
obecneuenmne

1

3

OCHOBHBIE XapPAKTEePUCTUKH ATOMHBIX s1/1ep.

Cocras, cTpykTypa, o00o3HadeHus suep. Pasmepsr u hopma siaep.
MaccoBoe 4uciio U 3apsij. XapaKTepUCTUKU HEUTPOHOB U IIPOTOHOB.
Macca u sHeprus cBsi3u. Buapl sHEpruu cBsizu. DHEprus CBsA3U BCEX
HYKJIOHOB. Y JIeJIbHAsl SHEPT Ul CBSI3U. DHEPIUU CBSI3U OTAEIbHBIX
HykioHoB. @opMmyia Baiiizekkepa u ee aHanms. pyrue GopMyIibl s
Mmacc siep. Jdedext maccrl. BeipaxeHue snepruii csizu u gedexra
MacChl 4epes3 IEKPEMEHTBI MacChl. Y CII0OBUSL YCTOMYHUBOCTH sIEP.
CrabuibHble U HecTaOUIbHbIE HYKJIKUBL. Tabauia HyKIHaI0B U ee
OCHOBHBIE OCOOCHHOCTH. DHEPreTUIECKNE COCTOSHUSA SIEP U UX
XapaKTepUCTHUKU. MOMEHT KOJIMYeCTBa ABM)KECHUS (CIHH) Sapa.
MaruuTHbIM MOMEHT sizipa. DJIEKTPUUECKUM KBaJAPYIOIbHBIH MOMEHT
siapa. M3o0apuueckuii ciH. YeTHOCTB.
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PanunoakTuBHBIN pacna.

OTKpbITHE PAIMOAKTUBHOTO pactaja. Buabl paquoakTHBHOTO pacnaja.
OcHOBHO¥ 3aKOH paJnoakTUBHOTO pacnaga. Koncranra pacnana,
Mepuo/ noiypacnaaa, CpeaHee BpeMs )KU3HHU AJIep U CBSA3b MEXY
HUMH. AKTUBHOCTb. [IpeBpaienus
SJIEMEHTOB MPU paguoakTUBHOM pacnaze. [IpaBuino casura dasHca u
Conau. Llenmouku mocaeaoBaTeNbHBIX pacnaaoB. PagnoakTuBHbIE
cemelicTBa. KonnuecTBeHHOE onMcaHne U3MEHEHHUsI Yncia saep
Ka)KJIOTO WICHA LIETIOYKHU BO BpEMEHU. AHAIU3 LIETIOYKU U3 IBYX
[PaIMOAKTUBHBIX HYKJIUJIOB. PainoakTHBHOE paBHOBECHE.
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Aub(pa-pacna.

[Tpupona anbda-uactuil. [IpeBpamienus saep npu anbda- pacmnase.
OHeprus anbda - pacrnaja. Pacipenenenue SHEPTHN MEXTy alibda-
YaCTHUIIEH U sIPOM OTAAuYH. Y CIIOBHE YCTOMYMBOCTH 110 OTHOLIEHHUIO K
anbda-pacmany. Obnactu anbha-akTUBHBIX snep. BzaumoneiicTeue
anb(ha-yacTHIl C BELIECTBOM. DHEPruu ajbda - pacnajia pa3InuHbIX
simep. Tlepuoast monypacmnana. 3akon ['eiirepa-Herromna. CBs3p Mexay
SHEPTUsMU alb(]a - pacnaga U MaCCOBBIMU YHCTIAMHU

snep. Kynonosckuii 6apeep u sHepruu anbda-gacTuil. JHepreTudeckue
creKkTpsl anba-yactuil. OCHOBBI TeOpUH alib(a - pacnaja.

bera-pacnan.

OcHoBHbIe cBolicTBa OeTa-yactuil. [IpeBparienus saep npu Oera-
pacnaze. Dueprus 0era-pacnaaa. Y cIoBUs YCTOWYHUBOCTH SIEP MO
OTHOIIEHHUIO K OeTa-pacnany. Ob6nactu 6eTa-HeCTaOUIBHBIX STep.
Brutet HykJI0HOB npu 6eTa-pacmnaze. BzaumoseiictBue 6era-yactull ¢
BellecTBOM. 3HaUeHUs dHepruii Oeta-pacnana. [lepuoasl monypacmnanga
OeTa-akTUBHBIX s1ep. bera-pacnaa cBOOOIHBIX HEUTPOHOB.
DHepreTuvecKue CreKTpel OeTa-yacTuil. I3MeHeHrne CIMHOB siiep
npubeTa-pacmnajne. Heittpuno. [IpaBuna orbopa 1iist pa3peiieHHbIx 6eTa
- IepexoIoB. 3anpenieHHble 6era -nepexoasl. Hecoxpanenue yeTHOCTH
npu OeTa-pacnaje.

I'amma-usiyyenue.

["amma - kBaHTHI (hoTOHBI). OOIACTh raMMa-U3TyUYEHHS Ha LIKaje JUIHH
AIIEKTPOMAarHUTHBIX BOJIH. SAepHbIE MPOLIECChl, IPU KOTOPBIX
BO3HUKAIOT raMMa — KBaHTbl DHEPreTH4eCKHe CIIeKTPhl FaMMa -
KBaHTOB. B3anmozeiicTBre ramMmma - KBaHTOB C BemecTBoM. [lonstue
MYJIbTUIIOJIBHOCTH 3JIEKTPOMarHuTHOTo u3nydenus. [Ipasuia orOopa.
[Tpumepbl ucnoab30BaHMs IPaBUiI 0TOOpa. BHyTpeHHsIsI KOHBepCus
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HJIEKTPOMArHUTHBIX MEPEX0A0B. MexaHn3M BHYTPEHHE KOHBEPCUH.
Y coBUS BO3MOXKHOCTH BHYTpeHHEH koHBepcuu. KoadduineHTo
BHYTpEeHHEH KoHBepcun. BHyTpennss kousepcus npu 0 - 0
nepexonax. Anepnas nzomepus. dhdext Meccbayapa.

JK30THYECKHEe BU/bl PAJHOAKTHBHOI0 pacnaja.
[IpoToHHast paAMOAKTUBHOCTb. [ByXIIPOTOHHASI palMOAKTUBHOCTb.
Helitponnas pagnoaktuBHOCTh. KitactepHas paguoakTUBHOCTD.

OO0mme cBeeHN O A/IePHBIX B3aHMO/IeHCTBHUSIX.

Pa3HOBUIHOCTH SIICPHBIX B3aUMOACHCTBUI. 3aUCh SJICPHBIX PEAKIIUH.
Krnaccudukanus saepHbIX peakiuil. 3aKOHbI COXPAHEHUS TIPH SIEPHBIX
B3auMOACHCTBUAX. OCHOBHBIC XapaKTEPUCTUKH SIICPHBIX PEAKIIHA.
Breixon. DddexruBnoe ceuenue. uddepeHnnanbHbie CeUeHuUs.
YTIJI0BBIE ¥ DHEPTETUYECKUE PACIIPEIeIICHNS BTOPUYHBIX YACTHII.
DHeprus peakIuu. DK309HEPTeTHUECKUE U SHI0IHEPTeTUICCKIEC
peaknuu. [loporosas sHeprus. 3aBUCUMOCTh SHEPTHU

BTOPUYHBIX YACTHI] OT yIJia BbuIeTa. J[narpamMma MMIyJIbCOB.

SAnepHbIe peaKuMu ¢ TAXKEIbIMH s1APAMH.

CocraBHoe 1p0. Y cI0BHUS NPUMEHUMOCTH MOHSTHS COCTABHOIO Spa.
Konuennus bopa. /IBa sTana sanepHoi peakuuu. CeuyeHre KOHTAKTA.
Koadduument npununanus. CeueHne 00pa3oBaHUs COCTABHOTO Spa.
D¢ dextuBHOE ceuenne peakuuu. Onucanue oOpa3oBaHUs U pacnaaa
coctaBHOro sapa. Kanansl spepuoi peakunu. @opmyna bpaitra-
Burnepa.
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S nepHble peakumu NMoj AelicTBHEM 3apsZKeHHbIX YaCTHIL.

SnepHble peakuuu noj aeiictBueM anbga-yactull. CpaBHEHHE peakuui
(a,n) u (a,p). TunuuHble npuMepsl peakuuii (a,n). Mcnonb3oBanue
peakuuii (o,n) A1 MOTyd4eHUs] HeUTPOHOB. KOHCTPYKIMS U OCHOBHBIE
rapaMeTpbl MICTOYHUKOB HEUTPOHOB. S iepHbIE peakIuu o1 JEHCTBUEM
neiTpoHoB. DHepruu peakiuii (d,n). Mcnons3oBanue peakmuii (d,n) mis
MIOJTy4EHUSI HEUTPOHOB. Pa3pbIB NEUTPOHOB B noJe sapa. Peaknuu
CpbIBa IIPpU OOJBIINX YHEPTUAX. A IepHbIe peakluu Mo JeiicTBUEM
MIPOTOHOB. DHEpruu peakuuii (p,n). Mcnonp3oBanue peakuuii (p,n) st
MIOJIy4Y€HUs] HEUTPOHOB.
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TepMmosinepHbie peakumu.

TepmosinepHble peakuuu B 3Be3ax. Bompoc 00 McTOYHMKAX SHEPruu
m3iydenus 3Be3. [lapamerpst Connna. [IpuHnunuansuas BO3MOKHOCTD
peakuuil SAOEpHOrO0 CHHTE3a B Heapax 3Be3l. Bogopoassii u
YTJIEpOIHBIM IUKIBI bere. MIHTEHCMBHOCTE «CropaHus» BOIOPOJA Ha
Connue. Iloroxkm neWtpuHO oT ConHua. OcyliecTBIEHHE peakuui
CMHTE3a B 3€MHBIX YCIOBHAX. [lepCIEeKTHMBBI  MCIIOJIB30BaHUSA
TEPMOSIICPHBIX PEAKIUI B JHEPIETUKE.

DoTosiiepHbIEe B3aUMOAEHCTBHUS.

OOume ceneHust O (OTOSJIEPHBIX B3aMMOAEHCTBHX. DOTOsIEpHBIE
peakuuu U paccessHue (poToHOB sapaMu. OTKpBITHE TEPBOM
¢dorosinepHoit  peakumu. Tumbel QoTOAAEpHBIX peakuuil. OHeprus
peakuuu. [loporoBas  sHeprus.  OKCIIEpUMEHTAJIbHBIE  METO[bI
UCCIIeIOBaHUM (OTOSIIEPHBIX B3auMoAeWcTBUi. McTouHukn (GOTOHOB:
PAIUOAKTUBHBIE JJIEMEHTHI, YCKOPUTEIH IPOTOHOB M SJIEKTPOHOB,
siepHble peakTopsl. DortopaciueruieHue AeuTpoHa. IIpsamoi sxepHsli
dbotodddekrt. ['mranrckuit gunoneueiii pezonanc (I'JIP) u 3aBucumocTs
€ro IapameTpoB OT MaCCOBOI'0 YHCJIA.
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B3aumoneiicTBusI HEHTPOHOB € A/APAMM.

OTKpbITHE HEMPOHOB U MX OCHOBHBIE CBOMCTBA. PainaninoHHbIN 3aXBaT
HEUTPOHOB. HENTpOHHBIE peaklMK C BBIJIETOM 3apsKEHHBIX YaCTHLI.
HeliTpoHHBIE peakLMy C BBIJIETOM HECKOJIBKUX YacTull. [IpoxoxneHnue

HEUTPOHOB Yepe3 BEUIECTBO. XapaKTEPUCTUKH HEUTPOHHBIX MOJIEH.
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3amemsieHre HeUTpoHOB. Auddy3us TEMI0OBbIX HEUTPOHOB.
/lesileHHe aTOMHBIX sijiep. 2 1-5
OtkpelTHE Tpolecca JeleHMs saep. MexaHu3M Ipolecca JIEIeHHUS.
Cnonrannoe gneneHue. OcCBOOOXKICHHE DHEPTUM TIPH  JCICHHH.
D¢ dextuBHpie cedeHus aeneHus. OCKONKM JeleHus. Bropuunbie
HEUTPOHBI JeNIeHNsl. MTHOBEHHOE raMMa-u3J1y4YeHUe NP JACJICHUH.
AKTUBALUMS MaTEePHUAJIOB. 2 1-5
OTKpbITHE HUCKYCCTBEHHOW paJUOAKTUBHOCTU. MeToabl MOIy4YeHUs
VUCKYCCTBEHHBIX  paJAMOHYKJINWJIOB. AktuBauus. M3meHeHus 1npu
AKTUBALlMU aKTUBHOCTH 00pa3lioB BO BPEMEHHU.
IlepeyeHb NPaKTHYECKUX 3aHATHH
Tema npakTuuyeckoro 3anaTus. Bonpocsl, orpadarbiBaemMble Ha Bcero YebHo-
NPAKTHYEeCKOM 3aHATHH YacoB MCTOAHHCCKOS
olecrieyeHune
1 2 3
Pa3mepsl, 3apsiibl, MacChl U QHEPTUHU SIAEP. 4 MY
OcHOBHBIE 3aKOHOMEPHOCTH PaMOAKTUBHOIO pacrnaja. 2 MY
Anbda-pacna. 2 MY
bera-pacniag 2 MY
['amma-n3nyuenue suep 2 MY
DHepreTu4ecKre XapakTepUCTUKU SAEPHBIX PEAKIIHM. 2 MY
[Toporoas sHeprus. 3aBUCUMOCTb SHEPTUHU BTOPUYHBIX YACTHI] OT yIjia
BbUIeTa. J(marpamma ummnynbcoB. Beixon peaknun. D¢ dexTuBHoe
CEYCHHUE.
AKTHBaIKs BEIIECTBA IPY PA3JINYHBIX SAEPHBIX PEAKIUX. 2 MY
IlepeyeHb J1a00paTOpPHBIX padoT
YuyeoHo-
Bcero
HaumeHnoBaHue 1a60paToOpHbIX padoT. qacop | METOAMUIECKOE
o0ecneyenue
N3ydyeHne KOCMUYECKUX JIyder 4 MY
N3yuenue paboThl CHUHTUIUIALIMOHHOTO CYETYHKA 4 MY
N3ydeHnue cBOICTB U onpeielieHne MakCUMalbHOW SHEpruM OeTa-pacnaaa 4 MY
HccenenoBanue TpeKOB MOHU3UPYIOIIMX YaCTHUI] B BEICOKOTEMIIEPATYPHOU 4 MY
1 y3noHHON Kamepe
Omnpenenenne nepuoza noyypacnanga pagioakTUBHOIO JOJIT0KUBYLIETO 4 MV
n30TONa
Oddext Komnrona 4 MY
Paccesnue anbga-uactun BemectBoM. OnbiT Pezepdopra 4 MY
Omnpenenenue sHepruu Anbga-yacTull 10 AJTUHE Tpodera B BO3AyXe 4 MV
3aganus 11l CAMOCTOSITE/IbHOI padoThI CTYACHTOB
Beero YuebHo-
Bonpochl /151 caMOCTOATEILHOT0 U3YUeHHs (3agaHusl) MeTOANYeCKoe
HACOB | Gecneuenne
1 2 3
Teopemuueckue 60npochwi.
Cocras, cTpykTypa, 0003HaueHus saep. Pasmepsr u ¢popma sep. 4
MaccoBoe uncio u 3apsaa. XapakTepUCTUKHA HEUTPOHOB U IPOTOHOB. 1-6

Macca u sHEeprus cBsi3u. Buabl sHEprun cBsi3u. DHEPrUsl CBA3U BCEX
HYKJIOHOB. Y IEJIbHAsl SHEPTUs CBS3H. DHEPTUH CBSA3HM OTAEIbHBIX




HykioHoB.Dopmyna Baifizekkepa u ee ananus. Jpyrue Gopmysbl 1uist
Macc saep. Jdedext maccrl. Beipaxkenue sHepruii ¢Bsi3u U AedeKTa MacChl
gepes JEKPEMEHTHI MacChl. Y CTIOBHS YCTOWYUBOCTH sifiep. CTaOuIbHbBIE U
HecTaOuJIbHbIE HYKINIBL. Tabauia HyKIUA0B U €€ OCHOBHBIE
0COOEHHOCTH. DHEPreTHYECKHE COCTOSIHUA SACP U UX XapaKTEePUCTHKH.
MoMeHT KOoJruecTBa ABMKEHUS (CIHH) sapa. MarHuTHBIM MOMEHT sJIpa.
DNEeKTPUYECKUN KBAIPYIIOJIBHBII MOMEHT sijipa. M3o0apuueckuii CrivH.
YeTHOCTS.

Pewenue 3aoau.

Pa3mepsl, 3aps/ibl, MACCHI U SHEPTUH SITIED.

Teopemuueckue 60npochwi.

OTkpBITHE PaIUOAKTUBHOIO pacnajga. Buabl paquoakTHBHOTO pacmaja.
OcCHOBHOI 3aKOH paJuOAaKTUBHOIrO pacnazaa. KoHcranra pacnaga, nepuoj
MoJIypacrnaja, cpeiHee Bpemst >KU3HHU JIep U CBA3b MEXKIY HUMHU.
AxTuUBHOCTS. [IpeBpaiiieHus 3JIEMEHTOB MIPH PaIMOaKTUBHOM pacraje.
[IpaBuno caura @asinca u Coaau. Llenoyku nocienoBaTeabHbIX
pacnanoB. PaguoaktuBHble cemeiicTBa. KonnuecTBEeHHOE OnrcaHue
M3MEHEHHUS YKCIia SAep KaXI0ro 4jeHa eTOYKH BO BpeMEHH. AHAIN3
LIETIOYKH U3 JIBYX paIMOaKTUBHBIX HYKJIUJIOB. PagnoakTuBHOE
paBHOBECHE.

Pewenue 3a0au.
OCHOBHbIE 3aKOHOMEPHOCTH PaJMOaKTUBHOIO pacnaja.

1-6

Teopemuueckue 60npochwi.

[Tpupona anbda-yactuil. [IpeBpamenus sep npu anbda- pacrnaje.
DHeprus anbda - pacrnanga. PactpeneneHue sHeprun Mexay anbda-
YacTHULIeH U sApOM OTAAauH. Y CIIOBHE YCTOMYMBOCTH 110 OTHOLIEHHUIO K
anb(a-pacnany. Obnactu anb(ha-akTHBHBIX siaep.B3anmoneiicteue anbda-
YaCTHI] C BEIIECTBOM. DHepruu ajib(a - pacnana pasInyHbIX sSaep.
[Tepuons! nmonypacmnana. 3akon ['eitrepa-Herrona. CBsizb MexI1y
SHEprusMu anb(a - pacnaaa 1 MacCOBbIMM yKciaamu saep. KyinoHoBckuii
Oapbep U SHEpruu anbda-yacTull. JHEPreTUYeCKHe CIeKTPhl anbda-
gactull. OCHOBBI TeOpHUH ajb(da - pacnasa.

Pewenue 3aoau.

Anbda-pacna.
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Teopemuueckue 60npochi.

OcHoBHbIe cBOMCcTBa OeTa-yactull. [IpeBpatienus saep npu dera-pacnae.
DHeprus 6eTa-pacrnaja. Y ClIOBUS YCTOMUYUBOCTHU SAJI€P MO OTHOIICHUIO K
6era-pacnany. O6nactu OeTa-HeCTaOMIIBHBIX si/iep. BblieT HyKJIOHOB Npu
Oeta-pacrniaze. BzanmoeiictBue 6eTa-4yacTull ¢ BEIIECTBOM. 3HAYCHUS
sHepruii 6era-pacnazna. [lepuonasl nomypacnana 6eTa-akTUBHBIX sJED.
Bbera-pacnag cBOOOIHBIX HENTPOHOB. DHEPIETUYECKUE CIIEKTPhI OeTa-
yactull. Vi3aMeHeHune ciHOB siiep npubeta-pacnazae. Helitpuno. [IpaBuna
oTOOpa ISl pa3pelIeHHbIX OeTa - MepexoI0B. 3alpelieHHbIe OeTa -
nepexozbl. HecoxpaneHune 4eTHOCTH NpH OeTa-pacrae.

Pewenue 3aoau.

bera-pacnan
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Teopemuueckue 60npochi.

I'amma - kBaHTHI (PpoTOHBI). OGIACTh raMMa-U3TyUYEeHUS Ha LIKaJE JAJIHH
AJIEKTPOMArHUTHBIX BOJIH. SI7iepHbIe MPOLIECChl, MPU KOTOPHIX BOZHUKAIOT
raMma — KBaHTbl DHEPreTUUECKUE CIIEKTPHI FTaMMa - KBAaHTOB.
BzanmopeiicTBiie TaMMa - KBaHTOB C BelecTBoM. IloHsgTne
MYJIBTUIIOJIBHOCTHAJIEKTPOMAarHUTHOTO

n3nyuyenus. [lpaBuna or6opa. [Ipumeps! ncnonb3oBanus npaBui 0TOOpA.
BHyTpeHHs KOHBEPCHS 3JIEKTPOMAarHUTHBIX IEPEX010B. MexaHu3M
BHYTPEHHEN KOHBEPCUU. Y CIIOBHSI BO3MOKHOCTH BHYTPEHHEN KOHBEPCHUU.
Koadduunents! BHyTpeHHeH koHBepcun. BHyTpenHsas konBepcus npu 0 —
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0 nepexonax. SAnepuas uzomepus. ekt Meccbayapa.
Pewenue 3a0au.
I'amma-usnydeHue suep

Teopemuueckue 8onpochi.
[IpoToHHast paqnOaKTUBHOCTD. [IByXIPOTOHHAS paIuOaKTUBHOCTb.
Heiitponnas paguoaktuBHOCTh. KiacTepHas paguoakKTUBHOCTbD.

Teopemuueckue 60npochwi.

Pa3zHOBUAHOCTH SICPHBIX B3aUMOACHCTBUI. 3alUCh SJICPHBIX PEAKIIUH.
Krnaccudukanus saepHbIX peakiuil. 3aKoHbl COXPAHEHUS TIPH SIEPHBIX
B3auMOACHCTBUAX. OCHOBHBIC XapaKTEPUCTUKHU SICPHBIX PEAKIIAMN.
Beixon. D¢ dextuBHoe ceuenue. Juddepennuanpabie ceyeHus. YTI0BbIC
Y DHEPTEeTUYECKHE PACIIPEACIICHUS] BTOPUYHBIX YaCTHI]. DHEPTHsI PEaKIIHH.
DK309HEPreTUYeCcKHe 1 dHJ03HepreTudeckre peakuuu. [loporosas
SHEpTHsl. 3aBUCUMOCTh SHEPTHH BTOPUYHBIX YACTHI] OT yrjla BhUICTA.
JlnarpamMmmMa UMIyJIbCOB.

Pewenue 3a0au.

DHEPreTUUYECKUEe XapaKTEPUCTUKH SIEPHBIX PEAKIIUN.

[Toporosas sHeprusi. 3aBUCUMOCTb SHEPTUU BTOPUYHBIX YaCTHUII OT yria
BbUTeTA. J[narpamMmma ummysascoB. Berxon peakimu. ddexTuBHOEC
CEUEeHHE.

Teopemuueckue 6onpochwi.

CocraBHoe 1p0. Y CI0BUS TPUMEHUMOCTH MOHSTHS COCTaBHOTO sI/Ipa.
Konuenmus bopa. /Ia sTana saepHoit peakuun. CedeHre KOHTaKTa.
Koaddunument npununanus. CeuyeHrne o0pa3oBaHusi COCTABHOTO si/pa.
DddexTuBHOC ceuenne peakiuu. Onrcanue oOpa3oBaHMs U paciaja
coctaBHOro sapa. Kanansl saepnoii peakuuu. @opmyna bpaiita-Burnepa.
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Teopemuueckue 60npochi.

SnepHble peakuuu noj aeiictBueM anbga-yactull. CpaBHEHUE peakuui
(a,n) u (a,p). Tunuuxele npumepsl peakuuii (a,n). Mcnons3oBanue
peakiuii (o,n) A1 NOTyd4eHUs: HeUTPOHOB. KOHCTPYKIMS U OCHOBHBIE
rapamMeTpbl MICTOYHUKOB HEUTPOHOB. S iepHbIe peakiuu o1 JeHCTBHEM
nerTpoHoB. DHepruu peakiuii (d,n). Mcnons3oBanue peakiuii (d,n) mis
ITOJTy4E€HUSI HEUTPOHOB. Pa3psIB 1EHTPOHOB B noJe sapa. Peaknuu cpsiBa
pu OONBLINX SHEPTUsAX. I IepHbIe peakluu MO JeHCTBUEM ITPOTOHOB.
OHepruu peakuuii (p,n). Ucnonp3oBanue peakiuii (p,n) 1ist MOITy4EHUS
HEHTPOHOB. 3aBUCHUMOCTb SHEPTUi HEUTPOHOB OT yIila BhUIeTa. DPPEKT
KMHEMATHYECKON KOJUTMMAINK. AHAJIW3 KaHAJIOB peakiuu 7Li+p.
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Teopemuueckue 60npochwi.

Tepmosinepubie peakuuu B 3Be3gax. Bormpoc 00 MCTOYHHMKAX SHEPTUU
n3nydenus 3se3n. Ilapamerpsr Connua. IlpuHnunuanbHas BO3MOKHOCTD
peakuuil sIIepHOTO CUHTE3a B HEAPAX 3Be37. BOIOPOIHBIN U yriIepOoaHbII
nukiel bere. TaTeHCHBHOCTD «cropanus» Bogopona Ha Connue. [loToku
HertpuHo oT ConHna. OcyiecTBiIeHHE pPEaKIUid CHUHTE3a B 3E€MHBIX
ycnoBusX. llepcriekTuBbl HCNONB30BaHMS TEPMOSIAEPHBIX pPEAKIUA B
SHEpPreTHKE.
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Teopemuueckue 60npochwi.

O6mme cBemeHuss O (OTOSACPHBIX B3aUMOJCUCTBUSX. DOTOsAIECPHBIC
peakimu 1 paccesHue GoToHoB sapamMu. OTKpBITHE TIEPBOM (OTOSIEPHOM
peakuuu. Tumnbl QoTosiiepHbIX peakuuil. DHeprust peakuuu. [loporosas
SHeprus. OKCIEePUMEHTAIbHbIE METOJbl MCCIENOBAaHUN (HOTOSAEPHBIX
B3aumojeiicTBuil. McrouHuku (OTOHOB: paJMOAKTUBHBIE 3JIEMEHTHI,
YCKOPDUTEIM  IPOTOHOB W DIJIEKTPOHOB,  SACPHBIE  PEAKTOPHI.
®oropacuierienue  aedtpona.  Ilpamoit  smepHbii  hoTOddPEKT.
l'uranTckuiit munonsHe pezoHanc (I'/IP) u 3aBucumMocTh ero mapaMeTpoB
or maccoBoro uucia. Crtpykrypa ['JIP B oOmactu nerkux smep.
Pacmerienue I'JIP B o0nactu aeopMupoBaHHbIX siiep. MyabTHIIONBHBIE
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PE30HAHCHI.
Teopemuueckue 60npochwi. 6 1-6
OTKpbITHE HEHPOHOB U UX OCHOBHBIE CBOMCTBA. PaguannoHHbIi 3axBaT
HEUTpOHOB. HEHTpOHHBIE peaklMK C BEUIETOM 3apsSyKEHHBIX YaCTHII.
HelitpoHHble peakuyy ¢ BBIJIETOM HECKOJIBKUX YacThll. [Ipoxoxnenue
HEUTPOHOB Yepe3 BEIIECTBO. XapaKTEPUCTUKN HEUTPOHHBIX MOJICH.
3amennienre HeHTPoHOB. Auddy3us TEIIOBBIX HEUTPOHOB.
Teopemuueckue 60npochwi. 6 1-6
OTtkpbiTHE Tmpoliecca JeleHus saep. MexaHusMm Ipolecca JEeleHHUS.
Cnonrtannoe geneHue. OcBOOOXKIEHHE OSHEPTUUM MPH  JICJICHHH.
D¢ dextuBupie ceueHus aeneHus. OCKONKM JAeleHHA. Bropuunbie
HEWUTPOHBI JieNIeHNsl. MTHOBEHHOE TaMMa-u3Jy4yeHUe NP JACJICHUH.
Teopemuueckue gonpochwi. 4 1-6
OTKpbITHE HCKYCCTBEHHOM pPaJMOAKTUBHOCTH. MeTonbl MOJIy4YeHus
HCKYCCTBEHHBIX PaJAMOHYKIUI0B. AKTUBaIMUs. VI3MEeHeHUs! TpU aKTUBAIUU
aKTUBHOCTH 00pa3lioB BO BPEMEHHU.

Pewenue 3a0au.

AKTHUBalUs BEIIECTBA PU PA3JIMYHBIX SAEPHBIX PEAKIUIX.

Oo0pa3oBare/ibHbIE TEXHOJIOTHHA
[Ipu peanuzanuu ydyeOHOTO MaTepuaja Kypca HCIHOJB3YIOTCS pas3jIMyHble 00pa3oBaTeIbHbIE

TEXHOJIOTUH, CIIOCOOCTBYIOIIUE CO3/IaHUIO0 aTMOC(hephl CBOOOIHON U TBOPUYECKOM JUCKYCCUM KaK MEXIY

IIpernojaBaTesieM U CTyIeHTaMU, TaK U B CTyAeHuUecKol rpymnmne. Llenpto npu 3ToM siBisieTcs BelpaboTKa y

CTYJICHTOB HaBbIKOB M KOMIIETEHIMH, IMO3BOJISIOIIUX CAMOCTOATEIBHO BECTH HCCIEAOBATEIbCKYID M

Hay4HO-TIEJIarOTHYECKYIO padoTy.

[Ipy u3yyeHHHM IUCHUIUIMHBI «SnepHas (u3MKa» MPUMEHSIIOTCS ClIeAyIolne o0pa3oBaTeIbHbIC

TEXHOJIOTHH:

—  KJIACCHYECKOE JIEKIIMOHHOE 00yYeHHE C UCIOIb30BaHUEM HAIJISIHBIX TTOCOOMIA;

— IpOBEJCHHE JEKUUN IpU NOJIEPKKE MYJIbTUMENA;

— MPOBEACHUE NPAKTUYECKUX 3AHATHN C PELICHUEM IPUMEPOB Y JOCKH, a TAKXKE MNPU TMOIACPKKE
MYJIBTUMENA, CAMOCTOSITENIbHOE PEIeHHE 3a/1a4 00yJarolIMMHCS B IPUCYTCTBUU IPEIOIaBATENS;

— NpoOJIeMHBIN TOJIXO0;

— Ppa3HOYpPOBHEBOE 00YyUYEHUE;

— CaMOCTOSITE€JbHOE H3YYEHHE TUCHMIUIMHBI OOyYaroIMMHUCS MpPU TOMOIIM Y4YeOHBIX MEYaTHBIX U
ANEKTPOHHBIX U3IAHUN;

— uHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU — B MHCTUTYTE UMEIOTCS CHEIHATU3UPOBAHHbBIE
MOMEILEHUSI JUIsl CaMOCTOSITENIbHOM padoThl, 000PYAOBaHHbIE NEPCOHAIBHBIMU KOMIIBIOTEPAMH C
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OMOJIMOTEYHOI cucTeme;

— HHTEPAKTHUBHBIN I10CCAPUI IO TEOPETHUECKON MEXAHUKE;

— METOJIMYECKHEe YKa3aHus (B TOM 4HCIE€ B OJJIEKTPOHHOH (opMe) MO pazIuuHBIM pasjenam
JUCITATIITUHBI.

CamocrosarenbHass paboTa CTYIEHTOB MPOBOAMTCSA IO/ PYKOBOJACTBOM IIperojaBaTeneil, c

OKa3aHHWEM KOHCYJbTallUii W TOMOIIM IpH MOJATOTOBKE K KOHTPOJBHBIM paboTaM, BbIIOJHEHUH

JIOMAIIHUX 3a/IaHUI

DoH/1 OLICHOYHBIX CPEACTB
@OHJT OLEHOYHBIX CPEACTB MO AMCLUUIUIMHE o0OecredynBaeT MPOBEPKY OCBOEHHUS IUIAHUPYEMBIX
pe3yabTaToB 00ydeHus (KOMIETEHUMH M HMX HMHIUKATOPOB) IOCPEACTBOM MEPONPUATHI TEKYIIEro,
py6e>KHoro 1 IPpOMENKYTOUYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs3b  Mexny (OpMUPYEMBIMH KOMIETEHIMSIMH U (OpMaMu KOHTPOJII HMX OCBOCHHUS
IIPEJCTaBJIECHA B ClIeAyIolIeH Ta0nuLe:

HaumenoBanue Kona u HaumeHnoBaHue
No HaumenoBanue
KOHTPOJIUPYEMBIX WHIUKATOPa JOCTHIKEHUS
/11 N OLIEHOYHOTO CPENCTBA
pa3zienoB (TeMBbI) KOMITETEHITU

Bxo1HOM KOHTPOJIb

1 \ Bx01HOH KOHTPOJIb \ \ Bonpocel BXOIHOTO KOHTPOJIS




‘ ‘ ‘ (ycTHO)

ATtTecTanys pa3/ienoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

1 KBanToBas pusuka 3-VK-1, V-VYK-1, B-YK-1, [IpakTryeckue 3aHATHS
3-VKE-1, V-YKE-1, B-YKE-1, Brimonnenue nabopaTopHbIX padoT
3-OIIK-1, Y-OIIK-1, B-OIIK-1 Ompoc B popMme TecTa.

2 ®usuka tBepaoro tena | 3-YK-1, V-VK-1, B-VK-1, IIpakTrueckue 3aHATUA
3-YKE-1, V-YKE-1, B-YKE-1, Brinonaenue 1abopatopHbix padboT
3-OIlIK-1, V-OIIK-1, B-OIIK-1 Omnpoc B hopme Tecra.

HpOMC)KYTOLIHaﬂ aTTecranus

3-VK-1, ¥-YK-1, B-YK-1,
1 | Dk3ameH 3-VKE-1, YV-VKE-1, B-YKE-1, Bormpocs! k 3x3ameny (yCTHO)
3-OIIK-1, V-OIIK-1, B-OIIK-1

BxoaHo# KOHTPOJIb MpEHA3HAYUECH ISl BBISBICHUS TPOOEIOB B 3HAHUSAX CTYICHTOB U TOTOBHOCTH
UX K IOJIyYCHUIO HOBBIX 3HaHMI. OLEHOYHBIE CPECTBA ISl BXOAHOTO KOHTPOJIS MPEICTaBISIIOT cOOOM
BOIIPOCHI, KOTOPBIE 3a/IaI0TCSI CTYJICHTaM B YCTHOM (opMme.

Bonpocs! k codece10BaHHIO
Buemnuit poroaddext. 3akonsr CToneToBa i BHEMIHET0 GpoTodddekra.
VYpaBHeHUs DUHIITEHHA Ut OTHO- U MHOTO(GOTOHHOTO (hoTOd(deKTa.
Buytpennuii dororddexr.
Topmo3HOe peHTreHOBCKOE n3irydenue. OOpatHbIit GoTodPHEKT.
KopmyckynsapHo-BOTHOBas TBOMCTBEHHOCTh cBeTa. Macca u uMmnynsc poToHa.
[laBiienue cera.
O¢ddext Komnrona (skcriepumenT, hopmyra)
VYpasuenue lIpeaunrepa.
Ou3nYecKuil CMBICI U CBOMCTBA MCU-()YHKIUH.
0. Yactunua B oqHOMEpPHOU OECKOHEYHO TITyOOKOH MOTEHIUATBHOM SMe.
11. KBanToBaHue MOAYJSI MOMEHTA UMITYJIbCA.
12. TIpaBuio CIIOKEHUS] MOYJICHi MOMEHTOB.
13. Bunas! cBsizeit.
14. CoOCTBeHHBIN MEXaHUYECKUN U MAarHUTHBIA MOMEHTHI DJIEKTPOHA.
15. MarHuTHBIIf MOMEHT aToMa.
16. Mpunmun [Haymm.
17. 3anonHeHUE 3IEKTPOHHBIX 00OJIOUEK aToMa.
18. DnexTpoHHBIE KOHPUTYPAIIH.
19. Pacnpenenenue bo3ze-Diinmreiina.
20. Pacnpenenenue ®epmu-/lupaxka.

RO ~NoOOR~LNE

IIkaja oueHUBaHUA 00y4YaOUIerocsi HA BXOJHOM KOHTpoJIe

baniabl
TpeGoBanus Kk 3HAHUAM, YMEHUSIM H HABBIKAM 00y4aloIerocs peiiTHHIOBOI
OLIEHKH
OO0yyarmuiicss OTAUYHO BIAJCET OCHOBHBIMU TMOHSATHUAMH MAaTEMAaTHKH, (U3HUKH, 5

HauepTaTeNIbHOW T€OMETPUM M WHXKEHEPHOH rpaduKu, 3HAET U yMeeT NPUMEHSTh
OCHOBHbIE (DOpPMYJIBbI U 3aKOHBI, MOJKET pelIaTh HECTaHIapTHBIE 3a/1a4H.

OO0yyaromuiicst XOpoIo BiaaeeT OoJbIIei YaCThi0 OCHOBHBIX MOHSATHI MaTeMaTHKH, 2-4
(GU3KMKKM, HAYepTATEeIHLHOW TEOMETPUU W HHKECHEPHON TpadWKH, 3HAET W yMeEeT
MPUMEHSTh OCHOBHBIE ()OPMYJIBI M 3aKOHBI, BIAJ€ET METOJUKON PEIICHUS] THUIIOBBIX
3ajad.

OOyyaromuiicss UMeeT yJIOBJIETBOPUTEIbHBIA YPOBEHb 3HAHUSI MaTeMAaTUKH, (PU3MKH, 1
HauepTaTeIbHOW TeOMETPUU U MHXKEHEpHOU rpaduku, 3HaeT OCHOBHBIE (OPMYIBI U
3aKOHBI, CIIOCOOEH pPelIaTh NPOCTEHIINE 3a0a4H.

OOyuaromuiics MpaKTUYECKH HE OBJAJeNl 3HAYMTEIbHOM YacThi0 MPOrpaMMHOIO 0
MaTepuana M He BiIaJeeT BaXHEUIIMMU HHCTPYMEHTaMHU MAaTeMaTHKH, (QU3UKU U
HauepTaTeNIbHOW TEeOMETPUM W HWHXXEHEPHOH TpaduKu, HE YMEeT pelaTh Jgake




TUIIOBBIX 3aJa4.

OueHovHbIe CPpeaCTBA AJIs1 TEKYIIEro KOHTPOJIs
Paznen 1
Tect 1 (T1)

TecToBoe 3a1anue 1Mo paszeny «ATOMHOE SIAPO»:

e BRIIOJHACTCA 45 MUH.;
® COCTOHT U3 15 BOIpPOCOB.

1. KBauT c1aboro B3anuMoaencTBus?
a) epasumon 6) w-0030H8) y-K8aum 2) 2n00H

1. KBaHT 371€KTpOMarHUTHOTOB3aUMO/ICUCT.?
a) epasumon 6) w-0030H 8) y-K8aHm 2) I0O0H

2. K xakomy KJ1accy 4acTull IIpUHaJIekKaT
HYKJIOHBI?a) 1enmousl  6) a0poHbl
8) NePEeHOCUUKU 83AUMOOCUCMBUSL

2. K xakomy KJ1accy 4acTull IIpUHaJIekKaT
ANIEKTPOHBI?  a) tenmonvl  6) a0poHbl  8)
NePeHOCUUKU 83AUMOOEUCMBUsL

3. Kaxkas yactuna B cBOOOJHOM COCTOSIHUU HE
craduibHa?

a)y 6)v 8e 2)p o)n

3. Macca nokost HeUTpoHa ... Macce (bl) MOKOs
POTOHA
a) pasua  0) bonvule  8) MeHbule

4. Kakue TUMbl B3aUMOACHCTBUI ONPEAeIISIOT
COCTOSIHME CTaOUIILHOTO sipa?

a) cunbHoeb) 3NeKMpoOMAaACHUMHOE

8) craboe  2) epasumayuoHHOe

4. B xakux B3auMOJEHCTBUAX HAPYLIACTCS 3aKOH
coxpanenus P-uetnoctu?

a) cunbHoe  0) 2eKMpPOMACHUMHOE

8) cnaboe  2) epasumMayUoOHHOe

5. Ilpotonsl ¢ sHepruei 15 MaB
OCTAHABJIMBAIOTCS B BEIIECTBE M3-3a:

@) paouayuoHHvIX NOMepPb IHEPeUl

0) uonuzayuu cpedvl 8) nomepsb dSHEPIUU HA
usnyuenue Basunoea-Hepenxosa

5. OCHOBHOM MPOIECC B3aUMOJICHCTB. Y-KBAHTOB C
BemectsoM npuE,=15 MaB?
a) Tomconosckoe paccesinue
aghgpexm Komnmona
NO3UMPOHHBIX NAD

0) Domosrpppexmes)
2) obpaszosanue d1eKmpon-

6. PaguanyionHble MOTEpH 3aBUCAT OT 3apsiaa

CpCabl, KaK:
6) ~2 8~ o) P

a) He 3a8ucsam

6. loHM3a1MOHHbIC TOTEPH 3aPSHKEHHBIX YacTHI
3aBUCST OT MX 3aps/IOB, KakK:
2) 2

a) ne sasucam  6) ~2°6) ~7

7. 3aBUCHUMOCTh CeUeHus Impolecca 00pa3oBaHus
-+
e-e Tmap OT 3apsia cpeabl?
Al
2) ~.

7. 3aBUCUMOCTbH OT 3Hepruu cedenust porodddexra?

a) ~hv)t6) ~hv)®%) ~(hv)"2)~ahv

a) ~2'6) 7 g)~2
8. 3apsan sapa paBeH UUCIy  a) HelmpoHO8
0) npOmMoHO8  8) HYKIIOHO8

8. Macca siapa ... cymme (bI) Macc HyKJIOHOB  a)
paena 0) bonvuie 8) MeHbULe

9. K kakoMmy 3Ha4eHUIO OJNMKE CPEHSS DHEPTHS
CBSI3M HYKJIOHA B siape?

a) ~103B  6) ~10 KaB 8) ~I M5B

2) ~10 Ma>B 0) ~100 M5B

9. UeMy npubIM3UTEIBHO paBHA yAeNIbHas YHEPTHs
CBSI3U HYKJIOHA B xenese?

a) ~103B 6) ~I0 KbB ¢) ~I M>B

2) ~10 M>B  0) ~100 M»>B

10. Haubonee ycroituussl siipa ¢ Z-N:
a) u-u 0) Heuem.-uemn. ) U-H 2) H-H?

10. Haumenee ycroituuBsl siapa ¢ Z-N:
a) u-u 0) Heuem.-uemu. 8) u-H 2) H-H?

11. Mexannueckuit MOMEHT IPOTOHA paBeH
a)0 6)%» 832

11. Mexannvyeckuii MOMEHT HEHTPOHA PaBEH
a)0 0)7% 8l

12. Paguyc sinpa nponopLyuoHaeH:
@) ~AP 6) A2 g g o)yt

12. Paguyc sinpa nponopuoHaseH:
@) AP 6) A g A ) s

13. IIpocTpancTBeHHas 4eTHOCTH spa He-5:
a)+2 6)+1 60 2)-1 09)-2

13. [IpocTpaHCcTBEHHAs Y€THOCTH siapa Li-7
a)+t2 6)+1 60 2)-1 0)-2

14. DnekTpuyecKkuil TUMoNIbHBIM MOMEHT
HEBO30YXJICHHOTO siIpa
a) <06) =0 8) >0

14. DnexTpruueckuii KBapyNOJbHbIM MOMEHT s1pa,
UMEIOLIET0 (GOpMY, BBITSIHYTYIO BAOJIb
MEXaHUYECKOro MoMeHTa @) <0 6) = 08) >0

15. M30TONMYECKUI CIIUH Y HYKJIOHHOTO
nymera a)0 6) % 6)1 2)3/2 0)2

15. MI30oTonu4eckuii CrivH TpUILJIeTa MM-ME30HOB  a)

0 6)% 61 2)3/2 0)2

Ikana oueHuBaHus 00y4aKOLIErocsi Ha TecTe
Kaxxnprit TecT comepkut 1o 15 BompocoB. 3a Kaxaplid MPaBWIBHBIA OTBET HauuciseTcs 1 Oa.
[Ipu otBete cryneHTa meHee yemM Ha 60% BOIPOCOB, TECTOBOE 33JJaHUE HE 3aUUTHIBAETCSA U Y CTYJIEHTa
oOpa3zyeTcs JoJT, KOTOPBIH JIOJDKEH OBITh 3aKPHIT B TCUCHUH CEMECTpa WJIM Ha 3a4ETHOM HeJee.




YcBoeHre 3HaHUN Ha MPAKTUYECKUX 3aHATHAX MO TEMaM paszenia 1 mpoBepsieTcs Ha KOHTPOJIbHOM
pabote Ne 1 o pazneny.

Kountpoasnas padora Nel (KP1)

BapuanTt 1 Bapuanr 2
1. OucHurs:
IJIOTHOCTB SIJIEPHOTO BEIIECTBA 00BEMHYIO ITIOTHOCTh JIEKTPUUYECKOTO 3apsiia
2. Haiitu sHepruro:
HEOOXOUMYIO JIJIS pa3iecHus sapa 0 Ha - BBIJICJIMBIITYIOCS TIPU CHHTE3E 0, + oL = H? + Li®,
YacTUILy U AP0 ch, OHepruu cBs3H s1ep o, €CJIM DHEPI'UH CBS3U HA HYKJIOH B SApax H?, He*,
C12,He4 Ha HYKJIOH COOTBETCTBEHHO 7.98 M»1B, Li® paBHbI cooTBeTCTBEHHO 1.11 M»1B, 7.08 MaB,
7.68 M»aB, 7.08 M»B 5.33 MaB
3. HaliTu BO3MOKHBIE 3HaYCHUS U30TOMMYECKOTO ciuHa T 1 ero mpoekuuu TZ ajis cucteM
P - U30TPUILIET T -ME30HOB N - U30TPUILIET T —ME30HOB
4. HaliTu KHHETHYECKYIO DHEPTHIO JIEKTPOHOB, MPU KOTOPOU paJHallMOHHBIC U HOHU3AIIMOHHBIE TTOTEPH
paBHBI B
erIepoz[eCe12 )Kelese F62656

5. HaiiTu KHHETHYECKYIO SHEPTUIO TU-ME30HOB, KOTOPBIE, IIPOXO/IS CPE3y C IM0KA3aTEIEM NPEITOMIICHHUS
N=1.6, U3:1y4yaroT CBET MOJ yIJIOM 6=30°

Ikana oueHUBaHUs 00y4alOLIErocsi HA KOHTPOJIbHOM padoTre
Kaxnas xoHTponbpHasi paboTa COCTOMT M3 S5 3amad. 3a KaxAyl BEpPHO PEIIEHHYIO 3aaady
Hauucnsiercs 3 6amna. BepHslii X0/ peleHus 3a1a4u, HO He MPaBUIIbHBIN OTBET OlleHHWBaeTcs B 1 Gai.
[To pasmeny B pamkax JIabOpaTOPHOTO MPAKTUKyMa CTYJSHT BBINONHSICT 4 J1abopaTopHbIC pabOThHI U3
MepevHs JIa0OpaTOPHBIX PabOT.

TpeOoBaHMsl K BHINOJHEHHUIO JIA00PAaTOPHBIX padoT

JIaGopaTopHbIii TPAKTUKYM BBIIIOJHSETCS B COOTBETCTBUM C TpaQuUKOM  BBIOJHEHHUS
naboparopubix pabor. OO0beM 1a00paTOPHOTO MPaKTUKyMa MO AMCHMILIUHE cOcTaBiseT 16 dacos,
CTYZEHTBI BBIIOJIHAIOT 6 1abopaTopHbIX padoT. Kaxaas nabopaTopHas paboTa BBIIOIHSAETCS OpuragaMu
B cocTaBe He Ooiee JBYX CTyAeHTOB. Ha mepBoM, BBOJHOM 3aHATHHM [JO CTYACHTOB JOBOJUTCS
COJiep’KaHUE W KaJeHJAApHBIA IJIaH NPOBEACHMSI MPAaKTHKyMa, YKa3bIBAaeTCsl YMUCIO OaioB, KOTOPOE
MOJKET HaOpaTh CTYEHT NPHU BBINOJHEHUH Ja00paTOPHOro MPaKTUKyMa B COOTBETCTBUM C JEHCTBYOIIEH
B By3€ peUTHHTOBOM cuctemoi co 100-0amipHOM MIKamoil OIEHOK, MPOBOJAUTCS MHCTPYKTAXK MO TEXHUKE
0€30IacCHOCTH MPU BBHIMOJIHEHUH paboT ¢ OQOpMIICHHMEM B COOTBETCTBYIOIIEM >KypHase. Ha sToMm xe
3aHSATUU TIPENoAaBaTeNlb BBIJACT 3a/JaHHE K TMepBOi JabopaTopHod pabote. CTyAeHTBI 3HAKOMSTCS C
TeopHel, MoIy4yaroT TOMyCcK K jJabopaTopHOil paboTe M NMPHUCTYNalT K ee BbINoJIHEeHuo. Ha BTOpOM
3aHSATUM CTYACHTHI BBINOJHAIOT TNEpBYIO JlabopaTopHyro palboTy. Ha TperbeM 3aHATHH CTYyIEHTHI
BBINOJIHSAIOT BTOPYIO JJaOOPaTOPHYIO pabOTy M OCYILECTBIIAIOT 3aIIUTY NEpBOM 1abopaTopHOil paboThl U
T.4. UToroBoe 3aHsiTue 3aBepiiaet 1a00paTOPHBIM MPAKTUKYM B LIEJIOM.

Ilepen xaxpoi mabopaTOpHON pPabOTON CTYINEHT cHaéT KpaTKUil KOJUIOKBUYM, OTpasKaroIIMi
YpOBEHb TpeABapUTENbHON MOATOTOBKM K BBINOJHEHUIO paboThl. KoslokBuym mpoBoauTcs B BUIE
YCTHOTO COOECEIOBAHNUS C MPETOAaBaATENIEM.

B nporecce BemonHeHNst pabOTHI CTY/ICHT:

M3y4aeT MO0 JUTEPATypHBbIM JaHHBIM IIapaMeTPbl U XapaKTEPUCTUKU UCCIIEyEMOTO

npudopa, odparias 0co00e BHUMaHUE Ha MPEIeTHLHO dKCIUTyaTallMOHHbBIE TTapaMETpPHhI;

- COCTaBJISIET IUIaH NMPOBEACHUS DKCIEPUMEHTA, OLEHUBAET MHTEPBAl U3MEHEHMS U3MEPSAEMBIX
BEJIMYMH, BbIOWpAEeT KOJMYECTBO XapaKTEPUCTUK, MOATEKALUX U3MEPEHHUIO U YHCIO TOYEK Ha KPUBBIX,
oOparias ocoboe BHUMaHHE HAa BO3MOXKHbIE HE MOHOTOHHOCTH B MX XOJI€, COTJIAaCyeT IUIaH PaboOThl C
IpernojaBaTesnem;

- M3yYaeT HKCHEPUMEHTAJbHYI0 YCTAaHOBKY, COOMpAaeT (€ciid HY>KHO) U3MEPUTENbHYIO CXEMY,
3HAKOMHUTCS C TIPaBUIIaMH 3KCIUTyaTalllu BceX €€ AIIEMEHTOB;

- TOTOBHUT YCTaHOBKY K paboTe U MpoBepsieT MPaBUIBHOCTH MOJATOTOBKH Y MPENoaaBaTes;

- BKJIIOYAET HYXHbIe MPHOOPHI U BHINOJHAET 3aIUIAHUPOBAHHBIA 00BEM H3MepeHul, oOparas
BHUMaHHE Ha BOCIIPOM3BOJMMOCTb pE€3YJIbTAaTOB. Bce 53KCIEpUMEHTaIbHBIE JaHHbIE W IOKa3aHUS



puOOPOB 3aHOCATCS B pabounii KypHaT;

- TIPOBOJHT MPEABAPUTEIBHYI0 OOpabOTKY pPEe3yabTaTOB SKCHEPUMEHTa W CPAaBHHBAET HX C
OKU/IaeMbIMU 3HauUeHUAMH. [IpeabsBiseT moayyeHHbIe JaHHbIE MTPETo1aBaTelio;

- BBIKJIIOYAET YCTAHOBKY M CHACT €€ MPENo/IaBaTelio.

Bce nmannble, moiaydeHHbIE B X0J€ pabOTHI, 3aMUCHIBAIOTCS B PadOYMid JTaOOpaTOPHBINA >KypHAJL.

PaGouwnii sxypHai 1o 1abopaTopHOMY MPAKTUKYMY BEAETCS B OT/IEIbHON TETPAIH.
[To xaxxmoit mabopaTopHoii paboTe B KypHAII 3aHOCSITCS:

- Ha3BaHUe palboTHI;

- 33/IaHKE Ha BBITIOJIHCHUE Pa0OTHI;
- TU1aH paboTHI;

- CXeMa YCTaHOBKH;

- IICPBUYHBIC OKCIICPHUMCHTAJIBHBIC HJAHHBIC B BUIC Ta6J'II/IH 0e3 Kakux-JIubo IEPECUYETOB HUIIU

peoOpa3oOBaHMIA;

- pe3yJIbTaThl MPEIBAPUTEILHON 00pabOTKH TaHHBIX B 00beMe, HEOOXOJUMOM Jis ONpeesieHuUs

UX IIOJIHOTBI U HAACKHOCTH.

[To okonyanuu paboTHI Ta00PATOPHBIIA KypHAIT MOAMKUCHIBACTCS MIPENOJaBATEIIEM.

[Io wroram kaxaod nabopaTOpHON pPabOTHI

opopmiisieTcss  OTYET, KOTOPBIA  Caaercs

npenoaaBaTeyIro Ha CJICAYIOIICM I1OCJIC BbIITIOJIHCHU JTaHHOM pa6OTBI 3aHATHH.

Ortuer JOJIXKCH BKIIHOYATh:

- KPaTKOC TCOPECTHUICCKOC BBECACHHUC, OTPAKAOIICC YCTpOﬁCTBO, IMPUHOMIT JEUCTBUS U Ha3HAUCHUEC

HCCIIeAYyeMOro mpudopa;
- 3aJITaHKEC Ha BBITIOJIHCHUE PaOOTHI;
- IJTaH OPOBCACHUS SKCIICPUMCHTA,

- CXEMY YCTAHOBKH U €€ KPAaTKOC OIIMCAHUC,

- PC3yiabTaTbl U UX 06CY)KI{€HI/I€, B TOM YHUCJIC aHAJIMW3 NOTPCHIHOCTH IKCIICPUMCHTA, MCTOJUKY

00paboTKH pe3yinbTaToB,

-TCOPCTHYCCKUEC PACUYCThI, aHAJIN3 ITOJTYUYCHHBIX JaHHBIX U CPABHCHUEC UX C JIMTCPATYPHLIMU,

- BBIBOJIBI;
- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPHI.

Paznen 2
Tect Ne2 (T2)
TectoBoe 3aganue 1Mo pasaeny «AnepHbie B3aUMOAECHCTBUS:

e  BBINOJHAETCS 45 MUH.;
e cocToUT U3 15 BONpoCoB.

1. KynonoBckuit 6apeep paBeH:
Cl)v =nl(l+1)/2uR? 6)v = 7221l +1) /2 uR 8)

V = leze2 /Rze) VvV = zlzzeZ/R

1. LlenTpoOexkHbIi Oapbep paBeH:
a)v =nl(l+1)/2uR? 6)v = 721l +1)/2uR

6)V:lezeZ/R2 Z)V:zlzzeZ/R

2. Kakas MoJienb mo3BoJIsieT BEIYUCTUTD CPETHUIMA
UMITYJIEC HYKJIOHA B sIJIpe:

a) ©epmu-eaz  6) Kanenvnas  8)
Obonoueunan ) Obodbwennas

2. Kakas MoJienb mo3BOJIsieT BBIYUCIUTH YHEPTUIO
CBSI3U si/Ipa:

a) ©epmu-eaz  6) Kanenvnas

8) Obonoueunas 2) OboOweHHasn

3. Kakas Mojenb mo3BOISIET BBIYUCIUTH
MEXaHUYECKUH U MAarHUTHBIA MOMEHTBHI:
a) ©epmu-eaz  6) Kanenvnas  8)
Obonoueunan ) Obodowennas

3. Kakast MoJienb MO3BOJISET OMUCATh KOJIJIEKTUBHBIE
JIBV)KEHUST HYKJIIOHOB sIIpa.

a) ©epmu-2az  6) Kanenvras
2) Obobwennas

8) Obonoueunas

4. Yemy paBHA KHHETHYECKAsl SJHEPTHs HYKIOHA
B siape?a) ~0.2 MbB  6) ~2 M>B  ¢) ~20
MsB  2) ~200 M>B

4. UeMy paBeH MeXaHHUECKHil MOMEHT si1pa 3' Li%a) -
172 6)0 6172 232

5. Kakoe sHepreTrueckoe ycaoBUe HEOOXO MO
IS pacrajia siipa:
a) MHG‘L <MK0H€'{.
6) MHLZ'-{. >MK0H€'~I

6) MHa‘l. = MKOHE‘L

5. Kakoe aHepreTuyeckoe ycioBrue He00X0IuMO IS
pacriaza siapa:

a) MH(J‘L <MK’OH€‘L
6) MH(I'—[. >MK0H€'—[

6) MH(J‘L = MKOHE‘!.

6. Kakoe cooTHoIIeHNE MEXKTY BEPOITHOCTHIO
pacrniaza A ¥ BpeMeHEeM KHU3HH T:

a) A =1" 0)L=r1 8) A =17

6. BepOSITHOCTL paciiaga 7\, U nIepuoJ nojrypaciiaga
T1/2 cOOTHOCSATCS KaK:
a) A =In2/Typ?  6) 4 =In2Tup?




2) A He 3aeucum om t

6)]~ = |n2/T1/22) A= In2-T1/2

7. Kak MeHsieTcsl CO BpEMEHEM YHCII0
panuoaKTUBHEIX AO€Ep:

a)N~e*  g)N~e™

¢) N~ (1-e”) 2N~ (1-e™)

7. Kak MeHsieTcs O BpEMEHEM B pe3ysbTaTe pacnaja
YUCIIO JOYEPHUX SAa€ep: )

a) Noou~€™  6) Nypu.~e™™ "

8) Noou.~(1-€)  2) Noou.~(1-€")

8. BeiGepute o-pacmam: a) oo U —go” Th... 6)
614C—>714N... 8) 8160*—>8160...

8. Pacman 4/ Be—3 Litve... 5TO:
a) f-pacnad  6) f-pacnao  8) K-3axeam

9. Kakue B3auMo1eliCTBUSI OTBETCTBEHHHI 3af3-
pacnan? a) Cunvroe 6)
Cunbroe+anekmpomazH.  8)
Cunvroe+cnaboez) Cnaboe

9. Kakue B3auMoIeliCTBUSI OTBETCTBEHHBI 32 O
pacnian? a) Cunvroe

0) CunbHoe+a1eKkmpomacH.

8) Cunvnoe+cnaboe 2) Cnaboe

10. Yro nocroBepHo HE paBHO Hy1I0 Y
HEUTPUHO?

a) macca 6) snekmpuyecKull 3aps0

8) 6apuUOHHbBLIL 3aps0 &) TeNnMOHHbBIU 3apsi0

10. YTo A0CTOBEPHO PABHO HYIIIO Y HEUTPUHO?
a) macca 6) snexmpuyeckuil 3apso
8) bapuoHmblll 3apsa0  2) 1enmoHHbIU 3apsio0

11. DHepreTudeckoe pacrpeesieHUe 0-4acTHUll B

11. DHepreTUdeckoe pacrpeieleHIe dIEKTPOHOB B [3

o-pacriajie:a) pasHomepHoe 0) 0 —¢hynxyuu -pacmane:a) HenpepuvléHoe 0) ouckpemnoe 8)
8) cnodicHoe cMeulannoe

12. Kakas u3 cuMMeTpHil Hapymiaetcs B OeTa- 12. Kakoii BapuaHT TEOPHH CJIa00TO B3aMMOICHCTBHS
pacnaze: JOMHHHPYET:

a) C o) P 8) T 2) CP 0) CPT a)V+A 6)V-As)V+S 2)V-S 0)V-T

13. Ilpu kaxoi SHEPrUuM YT peaKuu
HEIIOJHOTO MPOHUKHOBEeHUs d B s11p0?
a) Ed<Vk 5) Ed:Vk 6) Ed>Vk

13. Kakas U3 nepeuuciaeHHbIX peakinii MOXET UATH

IMPpAMBIM MCXaHU3MOM:
a) pte-2C 6) d+6°C  B) o +62C

14. [llupriHa SHEPreTUYECKOr0 YPOBHS
B030yxaerHoro siapa (I')
a)['~ht 0)[h~1 B)[t~h

14. Bpemst )KU3HU SHEPTETHYECKOTO YPOBHS
BO30YXJI€HHOTO sizipa (T)
a)t~hl 0)th~T B)[t~h

15. Korma MOXHO HCCIICI0BAaTh CAMBIA HA3KUM
ypOBEHb BO30YKIEHUS Sapa
a)n+sampo 0) o+ sapo
r)y+saapo 1n)d+saapo

B) p + A1p0

15. DHeprus Bo30yxA€HUsI IPOMEKYTOUHOT'O Spa
(ea — dHEprus cBA3M) MPH 3aXBaTe 0 YACTHILIBI C
sHepruen E,:

a) €a0) Eq+ea  B)Eg-¢€a

IIIxaja oneHNBaHUA 00y4YaIOLIErocst HA TecTe
Kaxapiit TecT cofepkuT no 15 BompocoB. 3a KaxkJbli MpaBUIbHBIA OTBET Hauuciserca 1 6am.
IIpu oTBeTe cryneHTa MeHee yeM Ha 60% BOIPOCOB, TECTOBOE 3aJaHUE HE 3aYMTHIBAETCS M Y CTYIEHTA
oOpasyercs A0JAT, KOTOPBIN JOHKEH OBITh 3aKpPBIT B TEUEHUH CEMECTpa WIIM Ha 3a4ETHOM HeJlele.

VYcBoeHe 3HAHUM Ha MPAKTUYECKUX 3aHATHAX 110 TEeMaM pasjesia 2 IpoBepsieTcs Ha KOHTPOJIbHOM

paboTe mo pasueny.

Konrpoabsnas padora Ne2 (KP2)

Bapmuanr 1

Bapuanr 2

1. HanwmcaTh cxemy ypoBHEH, ONpeiennTh C €€ MOMOIIbIO CIIUH-YETHOCTh MU HAMTH U30TOIIHI C
AQHAJIOTUYHBIMH SIIEPHBIMU CBOMCTBAMH IS

BE49

15
N7

2. Hcronb3yst popMyITy IUTsl SHEPTHH CBSI3H, OMPEISIIUTh BKJIAJ] KOKIOTO U3 CIaraeMbIX JUIs

C a2040

A947107

3. Haiitu oTHOIIEHNE BBICOT KYJIOHOBCKOTO U IIEHTPOOEIKHOTO OAPHEPOB MPH UCIYCKaHUH aTb(a-dyacTHII

SIIpaMu P084209 cl=2.

4. OrnpenenuTs OpOUTATBHBIA MOMEHT alib(pa-yacTHll, YHOCUMBIN B pacmajax

Po(5/2") — Ph(5/2)

5.  Ompenenuth BO3paCT IPEBHUX JIEPEBSIHHBIX MPEIMETOB, Y KOTOPHIX yAelbHas akTUBHOCTH Cg

Ra(1/2*) — Rn(5/2")

14

cocraBisgeT 3/5 yﬂeHBHOﬁ AKTHBHOCTH B TOJIBKO 4YTO CPY6HCHHBIX ACPCBLAX.




IIIxaja oneHUBaHHUA 00y4aIOLIErocsi HA KOHTPOJILHOI padoTe
Kaxnmas xoHTponbHass paboTa COCTOMT M3 S5 3amad. 3a KaxAyl BEpHO PEMEHHYIO 3aaady
Hauucnsgercs 3 Oanna. BepHblit X011 peleHus 3a1a4m, HO HE MPaBHIbHBINA OTBET OIlCHWBaeTcs B 1 Gaint.

OueHo4HbIe cpeAcTBA A1 MPOMEKYTOUHOI aTTecTallMU
Bomnpocskl Kk 3Kk3aMeHy
OHeprus cBA3M sipa.
Cuntes nerkux siiep. TepmosiiepHble peakuH.
Macca, MEeTOJIbI U3MEPEHUsT MAaCCHI sep.
["amma-u3nyuenue saep. « NEKTPUUECKUEe» U «MarHUTHbBIE) IIEPEXO/Ibl.
Knaccudukanus 3neMeHTapHbIX YacTHIl — (POTOHBI, JISNTOHBI, a/IPOHBI.
SInepHble peakuuy 1o 1eiicTBUEeM raMMa-KBaHTOB.
DHeprust CBA3HM HYKJIOHOB B siipe. CpenHsisi 3HEPTusl CBSI3U HYKJIOHOB. Y CTOMYUBOCTS SI/IEP.
BHyTpenHss KoHBepcusl.
JIMIOJIbHBIN 1 KBaJAPYIOJIBHBIN AIEKTPUYECKUN MOMEHTHI s1pa.
0. TpaHcypaHOBbIE 371€MEHTBI. MeTO/ bl OTY4YEHUS.
11. 3akoHBI cOXpaHEHHUS B SJIEPHBIX pEaKLUAX (CUIbHOE B3aUMO/IEHCTBHUE).
12. DHepreTuueckue MOTEPH YaCTUL] HA HMOHU3ALMIO U BO30YX1eHHe. MoHu3aoHHbIi npooer.
13. Pagmyc saapa. «DIEKTPOMAarHUTHBINA U «SICPHBII PaIHyChl, METOJIBI N3MEPEHUSI.
14. B3aumopneicTBHE raMMa-KBaHTOB C BELLIECTBOM
15. KBapxoBast MOJieJIb aJpOHOB.
16. Pa3mepsl HyKIIOHA.
17. YepeHkoBCcKOE U3IyUYECHHE.
18. SnepHoe B3auMoeHCTBHE YAaCTHIL IPU HU3KUX dHeprusx. O6pa3oBaHe IPOMEKYTOUHOTO sApa
19. OGomoueunast mojenb siapa. [IpaBuiia 3amoHeHUsT 000JI0YCK.
20. DHeprus CBS3H s1Ep.
21. 3aKOHBI COXpaHEHUS U PA3IUYHbIEC TUIIH B3aUMOICHCTBUH.
22. CBOWCTBa aJIpOHOB.
23. KanenpHas Moaens sapa. [lomysmmupudeckas GopMyIia Uit SHEPTUU CBSI3U SIEP.
24. Yupyroe paccesaue. @opmynsl Pesepdopna, Morra.
25. Kocmuueckue myun. XUMHUECKUH COCTaB, YJHEPTHSI.
26. IlIpsimble saepHble peakuuu. Peakunu noa neiictBuem 1eHTOHOB.
27. OcoOeHHOCTH SIICPHBIX PEAKIMA MO IEHCTBHEM 3apsDKEHHBIX YacTHI.
28. OCHOBHbIE XapaKTEePUCTHKH PaIMOAKTUBHOTO paciaja siaep. 3aKOHbI pali0aKTUBHOIOpacnaja.
DHepreTUYecKrue yCIoBUs BO3SMOXHOCTH PaIMOAKTHBHOTO PacIaia.
29. SnepHas uzomepus
30. [enenwue simpa (MEXaHU3M JETCHUS HA OCHOBE KaleIbHOW MOJIEIN).
31. IocnenoBarenbHBIE paJlOaKTHBHbIE MTpeBpalleHus. BekoBoe ypaBHEHME.
32. CpolicTBa 4acTHIl, BXOAAIINUX B COCTaB aToMa (e, p, ).
33. a- Pacnag. Mexanusm o- Pacniaja (kadecTBEHHOE pacCMOTPEHHUE).
34. CeueHue SACpHBIX PEAKIUN PU HU3KUX SHEPTUsAX (AMCIIEpCUOHHAs GopMyIa).
35. KBapkoBast MOJIeNTb aJpOHOB.
36. PagnannoHHble MOTEPH 3apsKEHHBIX YaCTHUIL.
37. B-Pacman. Pazmwunbie Bubl 3-Pacmana. KauecTBeHHOE paccMoTpeHne Mexann3ma [-Pacmana.
38. OOpazoBaHNE XUMHUYECKUX JIIEMEHTOB B MPUPO/IE.
39. 3apsa sapa, METOII M3MEPEHUS 3apsiaa spa.
40. OObenuHeHNne B3auMOICHCTBUH NP BHICOKUX SHEPTHSX.

BOoo~NOOR~WNDE

IIIkaJjia oueHUBAHNUA 00Y4YAIOLIETOCS HA IK3aMeHe

Ouenka Basbl
YpoBeHb 0CBOCHHUSI MaTepHaia (cranmapT | pedTHHrOBOM
Hasl) OLICHKH
Teopernueckoe cojepx)aHue AUCHUIUIMHBI OCBOEHO IMOJHOCTBIO, 6€3 | OTIH4HO 36-40
npoOesioB, HEOOXOAWMBbIE MPAaKTUYECKHE HABBIKU  paboThl €
MaTepHaioM MOJTHOCTBIO c(OPMHPOBAHBI. OO6yuatouuiics

HNCUYCPIBIBAOIIC, ITOCJIICAOBATCIIBHO, YCTKO M JIOTHYCCKHU CTpOﬁHO




W3JIaraeT Marepuai, YMEET TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOM,
BIIQJICET PA3HOCTOPOHHUMH HaBBIKAMH U TIPUEMaMHU BBITOJTHCHUS
MPAKTUYECKUX 3a1ad, IIPpUYEM HE 3aTpydHAETCI C OTBETOM IIpHU
BUJOU3MEHEHUHN 3aJaHN.

Teopernueckoe copepkaHue IJUCLUILUIMHBL OCBOCHO IPAKTUYECKU
IOJHOCTBIO, OOYyYaroIMICS TIPaMOTHO M IO CYHUIECTBY H3Jaract
MaTepuaj, He JAONYCKas CYIIECTBEHHBIX HETOYHOCTEW, INPaBUIBHO
IIPUMEHSIET TEOPETUUECKUE TOJIOKEHUSI IPU PELICHUN NPAKTUUYECKUX
BOIPOCOB U 3aj1a4, BJIaJeeT HEOOXOAMMBIMU HaBbIKAMHU M IpUEMaMHU
UX BBIITOJIHEHUS.

Xopomio

31-35

Teoperuueckoe coaepkaHUE AUCHMUILUIMHBI OCBOCHO YaCTUYHO,
o0yJaroIuiicsi KMeEeT 3HaHUS TOJBKO OCHOBHOI'O MaTrepuania,
JIOMYCKAeT HETOYHOCTH, HEJAOCTATOYHO NPaBHIIbHBIE (HOPMYIUPOBKH,
HapylIeHUs  JIOTUYECKOW  MOCIIEOBATEILHOCTH B HU3JIOKEHUU
MaTepuaiga, HO TMpoOerabl HE HOCAT CYLIECTBEHHOTO XapakTepa,
HEOOXOMUMBIC TIPAKTHYECKHE HABBIKM pPa0OTBI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBL, OJHAKO OOydaroIIuics
WCIIBITBIBACT 3aTPYHEHUS NPU PEIICHUH MPAKTHYECKUX 3aau.

VYnosiers
OpUTETBEHO

24-30

Teopernueckoe coaep)kaHUE AUCHUIUIMHBI OCBOGHO YaCTHUYHO,
OOyJaromuiCsT JOIMYCKAaeT CYIICCTBEHHBIC OIMMOKH, HE BHIUT
B3aMMOCBSI3M TEOPHUH C MPAKTUKOH, HEOOXOAMMBbIE MPaKTUYECKUE
HaBBIKH paboTHI HE chOPMUPOBAHBI, OOIBITMHCTBO MPETYCMOTPEHHBIX
paboueii mporpaMMoi JUCIUILTUHBI YUeOHBIX 3aJJaHHI HE BBIITOIHEHO.
HeoOxonuMa — momoNHUTENBHAs — CaMOCTOSITENbHAs — pabora  Hap
MaTepuajoM Kypca.

He
YIOBJIETBO
PUTEIBHO

0-23

basel UTOroBOM PERTHHTOBOM OIEHKH 10 AUCITUIUTHHE «SlnepHas Gu3ukay:

Bbanabl
(uToroBoi OcBoenne
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOM | KOMMeTeHIMii
OLIEHKH)
100-85 [TponBunyThiii | OTBETHI HA TIOCTABJICHHBIE BOIMPOCHI TIOJHBIC, YETKUE U
YPOBEHb pasBepHyThle. PemieHuss 3amady JIOrMYHBI, JOKa3aTeJIbHBI
JNEMOHCTPUPYIOT aHAJUTHYECKHE M TBOPYECKHE CIOCOOHOCTH
CTY/CHTA.
84-70 Cpennnii JlaroTcs mosIHBIE OTBETHI HA MOCTABIICHHBIE BOIPOCHL. [Ioka3aHo
YPOBEHb YMEHUE BBLACTATh NPUYMHHO-CIEICTBEHHbIE  CBS3H.
pemieHnH  3ajad  JIONMyIIEeHbl  HE3HAYUTENbHBIE  OIIMOKH,
UCTIPABIEHHBIE C  TOMOILIBIO  «HABOJIIUX»  BOIPOCOB
Iperno/iaBaTersl.
69-60 basosbiit OTBeTel Ha BONPOCH W PEIICHUS IIOCTABJICHHBIX 3anady
YpPOBEHb HEIOCTaTOYHO TOJHBIE. Jlormka W TOCIeNOBaTENbHOCTh B
pelIeHNH 3aJad HUMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

CTy,Z[CHT, HOJIy‘-II/IBIJ_II/Iﬁ MeHee 60% oT MakcuMaiabHOro Oaia 3a pasacia AUCHUIIIAHBI HIIN
IMPOMECKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 JIaHHOfI JHUCIHUITIIINHEC.

Y4yeOHo-MeTOoAMYecKOe M HHGOPMALIMOHHOE 0O0ecTiedyeHUue Y4eOHOM TUCIMIIIMHBI

OcHoBHas nuTeparypa:

1. bonynos, E. H. ba3oBelii kypc ¢U3MKH: MeXaHUKA, MOJIEKYJsipHas (pu3uKa, 3JIEKTPOCTATHKA,
IIOCTOSIHHBIA AJIEKTPUYECKUIT TOK, MAarHeTU3M, BOJHOBAs ONTHKA, JJEMEHTHl KBAaHTOBOW MEXaHUKH,
atoMHOU u simepHOr pu3uku: yaeonuk / E. H. BogyHnoB. — Canxkrt-IletepOypr : [II'YIIC, 2020. — 319

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

2. Capuna, M. II. Ontuka. KBaHTOBas mpupona M3iIydeHHUs. DJIEMEHTHl KBAaHTOBOW MEXaHHKH.
OcHoBBI U3k TBepAoro tena. SnepHas ¢pusuka : yuebnoe nocobue / M. I1. Capuna. — HoBocubupck

:HI'TVY, 2018. — 123 c. https://e.lanbook.com/reader/book/118469/#1



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

3. Cagenbes, U. B. Kypc obmeit pusuku : yaedHOe mocodue : B 3 Tomax / M. B. CaenbeB. — 13-¢
m3a., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 3 : KBanToBas onrtuka. ATomHas (u3uka.
@dusnka TBepporo Tena. dusmka aroMHOrO sAApa M sMeMeHTapHbix yactun — 2019. — 320 c.
https://e.lanbook.com/reader/book/123463/#4 .

JlononHuTenpHas IUTEPATYpA:

4. bapcykoB, O. A. OcHOBBI (PU3UKK aTOMHOTO sApa. AnepHbie TexHoaoruu : MoHorpadus / O. A.
bapcykoB. — Mocksa : DUBMATIINUT, 2011. — 560 c. https://e.lanbook.com/reader/book/2722/#1

5. Kepeuanuna, E. JI. Ontuka u saepnas ¢usuka / E. JI. Kepewanuna, H. H. benkosa. — Cankr-
[MerepOypr : [IIVIIC, [6. r.]. — Yacts 1 — 2013. — 52 c. https://e.lanbook.com/reader/book/44058/#16

6. IlpakTukym mo pemieHuro 3agad mo oduemy kKypcy ¢usuku. OCHOBbI KBAaHTOBOW (DHU3UKU.
Crpoenue BemecTBa. ATOMHas u siiepHast ¢usuka : yuyeObHoe mocobue / H. I1. Kamammwmkos, H. M.
KosxeBuukos, T. B. Koteipio, I'. I'. Ciiupun ; mop penakiueit H. I1. Kanamuaukosa. — Cankrt-IletepOypr
: Jlans, 2014. — 240 c. https://e.lanbook.com/reader/book/49468/#2

Y4yeOHO-MEeTOIUYECKHE IT0COOUI

7. N3ydyenne kocmuueckux Jiydeid [Tekct] : merona. yka3. K BbIN. Jiabh. pad. mo auci. "SnepHas
¢usuka" ms crya. cren. 14.05.02 "AToMHBIE CTaHITUN: TPOSKTUPOBAHKE, IKCILTyaTaIUsl U WHKUHUPHHT"
o4yHO# popmbl 00y4. / cocT. Yepnosa H. M. - banakoso : BUTU HUAY MUDU, 2019. - 28 c.

8. NzyueHnue paboOThl CUMHTWIUIALMOHHOTO cyeTynka [TeKkcT] : MeToa. ykas. K BbIN. J1ab. pald. mo
uct. "Snepnas pusuka" st cryn. coen. 14.05.02 "AtoMHbIe CTaHIIMHU: TPOEKTUPOBAHUE, SKCILTyaTaLlUs
Y MHXKUHUPHUHT" 0uHOU (hopMbl 00yy. / cocT. UepnoBa H. M. - banakoso: BUTHU HUAY MUDU, 2019. —
20 c.

9. N3ydyenue CBOWCTB | OMpeleieHHEe MaKCUMallbHOM »Hepruu Oeta-pacmana [Tekcr] :
METOJI. yKa3. K BHIN. Jab. pabd. mo mucn. "SnmepHas ¢usuka" mns cryn. cmem. 14.05.02 "AtomHbIe
CTAHIIMK: POCKTUPOBAHUE, IKCILTyaTallusd U MHKUHUPUHT" 04HON popmbl 00y4. / cocT. UepHosa H. M. -
bamakoso : BUTH HUAY MHU®DU, 2020. - 28 c.

10. HccnenoBanmne TpekoB HOHU3UPYIOLINX YACTHI] B BEICOKOTEMIIEpaTypHOU Auddy3noHHON
kamepe [Tekcr] : MeToa. ykas. K BbIN. J1ad. pad. mo muci. "Snepras ¢usuka" mist crya. coer. 14.05.02
"ATOMHbBIE CTAHIIMM: TPOCKTHUPOBAHHE, OKCIUTyaTaluss W HWHXUHUPUHT" oO4yHOH (opmbl 00y4. /
coct. Yepnosa H. M. - banakoso: BUTU HUAY MU®DU, 2020. - 28 c.

11. Omnpenenenue neproja Noiaypacmaaa paguoakTUBHOTO JIOJIT0KUBYILEro n3oromna [Teker] :
METOJ. YKa3. K BbIN. Ja0. pal. mo aucu. "SAnepnas ¢usmka" mns crya. cmer. 14.05.02 "ATtomHbie
CTaHILMU: MPOEKTUPOBAHUE, IKCILUTyaTallusl M MHKUHUPUHT" 04HOM popmbl 00yd. / coct. YUepnosa H. M. -
banakoso: BUTU HUAY MU®U, 2019. - 20 c.

12. O¢dexr Komnrona [Tekct] : MeTos. yka3. K BblI. Jad. pad. nmo nuci. "SnepHas ¢pusnka"
g cryn. crnen. 14.05.02 "AToMHbIE CTaHIIMU: IPOEKTUPOBAHUE, HKCILTyaTallusl U UHKUHUPUHT" OUHOU
¢dopmbl 00y4. / coct. UepHoa H. M. - banakoso : BUTU HUAY MUOU, 2019. - 28 ¢

13. Paccessaue anbda-yactuiy BemectBoM. OnbiT Pesepdopna [Tekct] : MeToa. ykas3. K BBIIL.
na0. pal. mo aucu. "Snepnas ¢pusuka" qda crya. crne. 14.05.02 "AToMHbIE CTaHIIMU: TPOESKTUPOBAHMUE,
AKCIUTyaTalusl 1 MHKUHUPUHT" 04HOM GopMbl 00y4. / cocT. Uepnosa H. M. (B anpo6anun).

14. Onpenenenue 3Hepruu Anbga-yacTull Mo AIUHE mpodera B Bo3ayxe [TekcT] : MeTon. ykas. K
BbII. ya0. pab. mo gucy. "fAnepnas ¢usuka" g crya. cmoen. 14.05.02 "AToMmMHBIE CTaHIMHU:
MPOEKTUPOBAHUE, SKCILTyaTallusl U MHKMHUPUHT" 04uHOU (hopMbl 00y4. / cocT. UepnoBa H. M. - banakoso
: BUTU HUSY MUDU, 2019. - 24 c.

MarepuanbHO-TEXHHYECKOE o0ecnedyeHre y4eOHOH TUCIUIIIMHBI

JIeKIIMOHHBIE W TPAKTHYECKUE 3aHATUS IMPOBOAATCS B y4yeOHOM ayauTopuu, o00OpyIOBaHHOM
BUJICONIPOCKTOPOM, SKPAHOM, TIEPCOHATHHBIM KOMIIBIOTEPOM U TWHAMHKAMH.

JlaGopaTopHble 3aHATHA TNPOBOJATCA B Jaloparopun «SlaepHas ¢u3nka», OCHAIICHHON
71ab0paTOpHBIM O0OpY/IOBAaHUEM JIJIsi BBIMOJIHEHHUsI BCEX JIaOOpAaTOPHBIX pabOT COrJacHO NepedHs
1a00paTOPHBIX PadOT.

Jnst  caMoCTOSITeTbHONH pabOThl OOYYAIOMIMXCS WMEIOTCS CHelHaIn3UpPOBAHHBIC TIOMEIIECHUS,
000py/ZI0BaHHBIE NTEPCOHATBHBIMU KOMIIBIOTEPAMHU C BBIXOJIOM B MIHTEpPHET M C IOCTYIOM K 3JIEKTPOHHO-
OMOIMOTEYHON CHCTEME, DJIEKTPOHHON OMOIMOTEKE W IIEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTEIHHOM
cpeze By3a, a TakkKe K APYruM OMOIHMOTEUHBIM (POHIAM.


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

Y4eOHO-MeTOAHYECKHE PEKOMEH ALY ISl CTYeHTOB

1. Ykazanus s npOCayIIMBaHMS JEKIHI

[lepen HayamoM 3aHATHN BHUMATEIHHO O3HAKOMUTHCS C YUEOHBIM IUIAHOM MPOBEACHUS JCKIUNA U
CIIMCKOM PEKOMEHIOBAaHHOW JIMTEPATYPBHI.

[lepen nmoceuieHueEM OUEPEIHON JIEKLIUN OCBEXKUTD B TaMATH OCHOBHBIE KOHILIETILIUN ITPONIEHHOTIO
panee marepuaina. [loqroToBuTs npu He0OXOAUMMOCTH BONIPOCH! IIpernoiaBaTento. He Hano onacarbes, 4To
BOIPOCHI MOTYT OBITH IPOCTHIMHU.

Ha nexkuun ocHOBHOE BHUMaHME CJEyeT yIenaTh He GopMyaaM U MaTeMaTHYECKUM BBIKIIAJIKaM,
a COAEpKAHUIO U3y4aeMbIX BOIIPOCOB, OIPEEIICHUSAM U [IOCTAHOBKAM 3ajiau.

B nporecce u3ydeHus JIeKIMOHHOIO Kypca HEOOXOIUMO 10 BO3MO>KHOCTH 4acTO BO3BPALIATHCSA K
OCHOBHBIM TOHATHSIM W METOJaM peUIeHHs 3aaad (37ech BO3MOXKEH BBIOOPOYHBIM KOHTPOJb 3HAHHMA
CTYJICHTOB).

XenarenbHO UCHONIB30BaTh KOHCIEKTHI JIEKUUH, B KOTOPBIX HCIIOJIB3YETCS IPUHATAs
IIperoiaBaTeseM CucTeMa 0003HAYCHUH.

Hns  Oonmee moApoOHOrO W3ydeHHs Kypca cieayer paboTarh € PEeKOMEHOBAHHBIMU
JUTEPAaTyPHBIMA UCTOYHUKAMHU U BHOBB NOSBIIAIOIUMUCST HCTOYHUKAMH.

2. YKa3aHus 1715 y4acTHsl B IPAKTUYECKUX 3aHATHUSIX

Ilepen mnocemeHHeM NPAKTUYECKOIO 3aHATHS YSICHUTb TEMYy M CaMOCTOATEIBHO HW3YYUTh
CBSI3aHHBIE C HEM MOHSATHS U METO/Ibl PELLIEHUS 3ajay.

Ilepen pemeHreM 3a7ay aKTMBHO YYacTBOBATh B OOCY)XKIEHMM C IPENOAaBaTEIeM OCHOBHBIX
MOHSTHUM, CBA3aHHBIX C TEMOU MIPAKTUUYECKOIO 3aHATHUS.

B nporuecce pemienns 3aga4 BECTH TUCKYCCHIO C IIPENOJABaTENIEM O IPAaBWJIBHOCTH IPUMEHEHUS
METOJIOB MX PELICHUSI.

I1o BO3MOKHOCTH CaMOCTOSITENILHO JTOBOJUTH PEIICHUE MTPEATIAraeMbIX 3a/1a4 10 OKOHYATEIbHOIO
uTOra.

B KoHILle mpakTHuYecKOro 3aHATHUA NpPU HEOOXOAMMOCTU BBIICHUTH Y IPENOjaBaTelisi HEsSCHBbIE
BOIIPOCHI.

OcCHOBHbIE pe3yJIbTaThl BHIIIOJHEHHS Pa0OThl HEOOXOAUMO paceyaraTh.

3. Yka3zaHwus U1 BBIOJHEHHS Ja00paTOPHBIX padoT

CoOnronate TpeOoOBaHMS TEXHUKHM O€30IIACHOCTH, JMJIS YEro MpoCiyllaTh HeoOXoIuMble
pa3bsACHEHUS O IPABWJILHOCTH MTOBEACHUS B Ja0OpaTOpUU.

Ilepen BbImonHEHUEM J1a0OpaTOpPHO PabOTHI MPOBECTH CAMOCTOSTENHFHO MOJATOTOBKY K palote
U3Y4YUB OCHOBHBIE TEOPETUYECKUE IIOJIOKEHUS, 3HAHHE KOTOPBIX HEOOXOAMMO [UIsl OCMBICIEHHOTO
BBINOJIHEHUS paOOTBHI.

B npouiecce BbInoaHeHUS paboOThI cleAyeT MOCTOSIHHO 00LIAThCS C MPENnoiaBaTeieM, He JOIycKas
10 BO3MOYKHOCTH HEMPABUIIBHBIX JEUCTBUH.

OcCHOBHBIE pe3yNbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(PUKCUPOBATh B MHCbMEHHOM BH/IE.

IIpu cpaye 3auera mo paboTe MOJATOTOBUTH OTYET O MPOJAETAHHOM palote, rie MOHKHBI OBbITh
OTpa>kKeHbI OCHOBHbBIE PE3YJIbTATHI U BHIBOBI.

4.Yxa3aHus A7 BBIIOJIHEHUS! CAMOCTOSITEIbHOM paboThI

[TonyunTts y npenojaBarens 3aJaHUE W CIHUCOK PEKOMEHJIOBAHHOW JuTeparypsl. M3ydeHue
TEOPETUYECKUX BOIIPOCOB CJIENYET IMPOBOAUTH 110 BO3MOKHOCTH CaMOCTOSITENIBHO, HO IPH 3aTPyIHEHUAX
oOpamiaThCs K MPenoaBaTelo.

[ToaroTOBUTH MUCEMEHHBIN OTUET O MPOJIEIAHHOMN padoTe.

[Ipu BeIMONHEHUN (DPOHTATBHBIX 3aJaHHUM 1O YCMOTPEHHUIO MperoaaBaress paboTa MOXKET ObITh
OlLleHEeHa 0e3 MHChMEHHOTO OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, NPH YCIOBHH
AKTUBHOM CaMOCTOSITEIHHOW pabOTHI.

IToAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Meroanyeckue peKoOMeHAALUH A NpenoaaBareen
1. Ykazanus a1t npoBeAeHUS JICKIUNA
Ha niepBoii BBOJHO# JIeKLIMU cieiaTh OO 0030p coepkaHus Kypca U OTMETUTh HOBBIE METOIbI
Y MOJIXOJIBI K PELICHUIO 3aJ1a4, PAaCCMAaTPUBAEMBbIX B Kypce, TIOBECTH JI0 CTYJEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.
[Ipy moAaroToBke K JIEKIUMOHHBIM 3aHATUSM HEOOXOIMMO MpOAyMaTh IUIAH €ro IPOBEICHMUS,
coJiepKaHUe BCTYNUTEIBHON, OCHOBHOM U 3aKJIFOYUTEIILHON YaCTH JIEKLUU, O3HAKOMUTHCA ¢ HOBUHKaMU



yueOHOI ¥ METOIUYECKON TUTepaTyphl, MyOIUKaIUIMU MEPUOJUUECKON MeYaTH M0 TeMe JEKIIMOHHOTO
3aHATUS. YTOUYHMUTH IUIAH NMPOBEJNEHMS IMPAKTHUUYECKOrO 3aHATHs Mo Teme jekuuu. [lepen usnoxeHuem
TEKYIIETro JIEKIMOHHOTO MaTepHuaja HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTHIX Ha MPEIBIIYIIHX
nexkusax. C 3ToH Lenblo 3aJaTh HECKOJIBKO BOIIPOCOB ayJJUTOPUHU U OCYIIECTBUTh BBIOOPOYHBIM KOHTPOJIb
3HAHUA CTYJEHTOB.

B Xone neKUMOHHOro 3aHATHs MpPENoAaBaTeNb JOJDKEH Ha3BaTh TeMy, y4deOHbIE BOIPOCHI,
O3HAaKOMHUTb CTYJEHTOB C II€PEUYHEM OCHOBHOW M JOINOJIHUTEIBHOM JIUTEPATypbl IO TEME 3aHSTHSL.
PackpbiBast conepxaHue y4eOHBIX BONPOCOB, AKIEHTUPOBATh BHUMAHHUE CTYJCHTOB Ha OCHOBHBIX
KaTeropusx, SBJICHUAX M IMpoleccaXx, OCOOEHHOCTSX HX TMpOTeKaHWs. PackpbiBaTh CYIIHOCTh U
COJIep’KaHUe PA3IMUYHBIX TOUEK 3PEHMS M HAYYHBIX MOAXOJOB K OOBSCHEHMIO TEX WM MHbBIX SBJICHUN U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIUIO MO CIIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauts npumepsl. 3aaBaTh 10 X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHUE
BOIPOCHI ¥ CaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MHM MBICIUTEIbHOMN 1€ATEIbHOCTH
CTYJCHTOB, TIOBBIIIEHUIO WX BHHMMAHHS M HHTEpeca K MaTepualy JIEKIUH, €€ COJEP>KaHHUIO.
IIpenonaBaTens AOIKEH PYKOBOIUTH pabOTOM CTYAEHTOB I10 KOHCHEKTHPOBAHUIO JIEKIIMOHHOIO
MaTepuaia, oa4epKuBaTh HEOOXOAMMOCTb OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMon
TeMbl, 0cO00 BBIJIEINAA, KaTeropuajibHbI anmapar. B 3akirounTenbHOW YacTU JEKIUH HEOOXOJUMO
copMynupoBaTh 0OIIHE BHIBOJIBI 110 TEME, PACKPHIBAIOIINE COACPKAHNE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekuuu. OOBSABUTH IUIaH OYEPEAHOTO NPAKTUYECKOIO 3aHATHUS, JaTh KpaTKHE PEKOMEHJAAlUu IIO0
[IOITOTOBKE CTYJEHTOB K IpPAaKTUYECKOMY 3aHATUIO. ONpenennth MECTO M BpeMs KOHCYJIbTallUH
CTY/IEHTaM, OKeJIaBIIMM BBICTYIIUTH C JJOKJIAJaMU U pedepaTamu.

Ha mocnenneid nexnum ynaenauTb Bpemst Uisi  0030pa  Hambojee BaXKHBIX —ITOJIOKEHHH,
PaccMOTPEHHBIX B Kypce.

2. Yka3zaHus AJs NpOBEACHUS IPAKTUUECKUX 3aHITUI

YeTko 0003HAYUTH TEMY NPAKTHUECKOTO 3aHATHSL.

OO6cyauTh OCHOBHBIE MOHATHUS, CBA3AHHBIE C TEMOM NMPAKTUYECKOTO 3aHITHSL.

B mponecce pemieHus 3aad BeCTH JAUCKYCCHUIO CO CTYJAGHTaMHU O MPAaBMIIBHOCTH HPUMEHEHHUs
TEOPETUYECKUX 3HAHUU.

OTmeyathb CTYACHTOB, Ha0O0JIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KOHIIe TpaKTUUECKOT0 3aHATHUS 33]1aTh AYAUTOPUH HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3zaHus Ui IpoBeieHus 1ab0paTOPHBIX 3aHATHI.

Cobmoiate TpeOOBaHUSA TEXHHUKH O€30IMaCHOCTHM M IPOBOJUTH HEOOXOAHWMBIE Pa3bsCHEHUS O
NPaBUIBHOCTH MOBEJICHHS B J1a00OpaTopuu.

Ilepen BblmosHeHUEM JabOpaTOpHON pPadOTHl MPOBEPUTH CTENEHb T'OTOBHOCTH CTYJIEHTOB,
HallOMHUTh M OOCYAMTh OCHOBHBIE TEOPETHUYECKHE IOJO0XKEHHUs, 3HAaHUE KOTOPhIX HEOOXOAUMO st
OCMBICJIEHHOTO BBIITOJIHEHUS PaloT.

B nponecce BbInoaHEHNsT pabOTHI CleAyeT MOCTOSIHHO OOLIAThCs CO CTYJIEHTaMH, HE JIOMyCKas 10
BO3MOKHOCTH UX HENPABWIBHBIX IEUCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIEPUMEHTOB ObUIM 3a(MKCHPOBAHBI CTYJIEHTAMH B
MIMCbMEHHOM BHJIE.

IIpu npueme 3auera mo pabore TpeOOBaTh OTYET O MPOJENAHHOW pPaboTe, /e JOJKHBI OBITH
OTpa)kKeHbI OCHOBHBIE PE3YJIbTATHI U BHIBOBI.

4.Yka3aHus 0 KOHTPOJIIO CAMOCTOATENIBHOM paboThl CTYICHTOB

[Io ycMoTpeHuio mpenojaBarensi 3aJaHHME€ Ha CAMOCTOATEIbHYIO paboTy MOXKeT ObITh
WH/IMBUYAJIbHBIM WA (PPOHTAIILHBIM.

[Ipy mcnonp30BaHMM MHAMBUAYANbHBIX 3aJaHUl TpeOoBaTh OT CTYJEHTa NMUCHBMEHHBIA OTYET O
npojieTIaHHo paboTe.

[Ipn nmpumeHeHHH (GPOHTANBHBIX 3aJaHUIl BECTH KOJJIEKTUBHBIE OOCYXKIEHHUS CO CTyAEHTaMu
OCHOBHBIX TEOPETHUECKUX MOTOKEHHM.

C uenpl0  KOHTPOJS  KadecTBa  BBINOJIHEHHUS  CAMOCTOSITENIbHOM  paboThl  TpeboBaTh
UHIVBUAYAJIBHBIE OTYETHl (AOIMYCTHMO BMECTO NHCHbMEHHOIO OTYETAa NPHUMEHSTh WHIMBHUIYyaJbHBIC
KOHTPOJIbHBIE BOIIPOCHI).
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