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AHHOTa M K pa6o4yel nporpaMmme AU CHUIIUHBI

B kypce copepxkaTcad 06a30Bble 3HAaHUA O NPUHLMUIAX pPabOTbl U KOHCTPYKLUHU
COBPEMEHHBIX PEAKTOPHBIX M YCKOPUTEJbHBIX UCTOYHUKOB HEUTPOHOB. B paMkax Kypca
CTyZleHTbl TO3HAKOMSTCA C OCHOBHBIMU MCTOYHHKAMU HEUTPOHOB, pabOTALUUMU U
NpOeKTUpyeMbIMU B Mupe. bosee petaspHO OyAyT HU3ydyeHbl HCTOYHUKUM HEWTPOHOB,
JleficTByoue B Poccuiickux Hay4yHbIX lleHTpaxX. CTyZleHThl NoJiy4aT 3HaHUs O COBPEMEHHbBIX
MCTOYHHKAX HEWTPOHOB, MeTOJax 3aMeJJIeHUs U TepMaJu3alldd HEeUTPOHOB, MeToJax
$bopMHpOBaHUSA U BbIBOJA HEUTPOHHBIX MyYKOB, METOJaX MOHOXPOMAaTU3aL MU HEUTPOHHOTO
CIEeKTpa, MeTOJle BpeEMEHU ImpoJieTa. byayT u3/i0keHbl OCHOBHbIE 00JIaCTU NpPUMEHEHUs
HEUTPOHOB JJ15 UCC/IeJ0BAaTe/IbCKUX U NPUKJIAAHbIX 3a/a4

JucuuniinHa peanusyetcs Ha 1 Kypce B 1 ceMecTpe U BXOAUT B COCTaB BApUAaTUBHOU
YacTH.

06beM AUCLUIIMHBI COCTaBJseT 2 3., B TOM uyucae 36 akaJeMUYeCcKHUX 4aca,
OTBEeJIEHHbIX Ha KOHTAKTHYI0 pabOoTy 0Oy4awlMxcs ¢ npemnojaBaTeseM, 36 akaJeMU4YeCKUX
4yaca, OTBeJIeHHbIX Ha CaMOCTOSITeIbHYI0 paboTy 006y4yaroUuXCsl.

[IpoMexxyTo4yHas aTTecTalys 0 AUCLUIIJIMHE (MOJYJII0) — 3K3aMeH B 1 ceMecTpe.



1. MecTo AUCHUINIMHBI (MOAYJ/If1) B CTPYKType 06pa30oBaTe/IbHOM NPOrpaMMbI

JAucuunuinHa peanusyeTtcs Ha 1-oM Kypce B 1-0M ceMecTpe MarucTpaTypbl U BXOAUT B COCTaB
npodeccuoHa/JIbHOTO 6JI0Ka BApUaTUBHOM YaCTH KaK AWCLUIIJIMHA 10 BbIOOPY.

2. BxoaHble Tpe6GoBaHMs JJisl 0OCBOEHUSA AUCUUILIMHBI (MOAYJIA), NpeABapUTe/IbHbIE
yCJ10BMS

Kypcbl MaTeMaTH4YeCKOT0 aHaJ/IM3a, TUHEWHOUN aarebpbl U AuddepeHIiMalbHbIX YPaBHEHHUH,
METOZ0B MaTeMaTU4YeCKOHW (PU3UKH, pasfes ONTHUKA U3 Kypca o6uied QPU3UKH, pasjesbl
TeopeTUYecKass MexaHUKa, 3JJIEKTPOJAMHAMMKAa M KBaHTOBash MexaHMKa M3 Kypca
TeopeTuyeckoi GU3UKHU B 06'beMe KIaCCUYeCKUX YHUBEPCUTETCKUX KYPCOB.

3. [ll1aHupyeMbie pe3y/ibTaTbl 06YyYeHUA MO JUCHHUIUIMHE (MOAYJII0), COOTHECEHHBIE C
TPe6GyeMbIMU KOMIIETEHMSIMH BbINYCKHUKOB

Komnerenuun Pe3yabTaThl 00yueHus

OIIK-1 3HATbh OCHOBHBIE 3aKOHBI, HAYYHbIE KOHLEIIIUA U METO/BI
MCCIICIOBAaHMIA B 00JIACTH COBPEMEHHOM sIIEpHOH (pr3uKH

YMeTh NpUMEHATh Ha MPAKTUKE PE3YJIbTaThl aKTyaJIbHbBIX
HaYYHbIX UCCIICIOBaHU B 00JIACTH COBPEMEHHOMH sIIEPHOM
¢uzuku

Biiasiets HaBbIKaMU IIPUMEHEHHS] COBPEMEHHBIX HAYUYHBIX
MIPUHITMIIOB U METOJIOB UCCIIEAOBAHUS B 00JIACTH sIIEPHOM
dbusuKy 1 pereHust npodeccnoHaNbHBIX 3a1a4

IIK-1 3HaTh pa3fensl saepHor HU3UKH, HEOOXOIUMBIMH IS
peleHNs TOCTAaBICHHOW HAYYHOMU 3aa4u

YMeTh MNPHUMCHATH SKCIICPUMEHTAIIBLHBIC U TCOPECTUUCCKUC
3HAaHUW IIPpU pCHICHUN IMOCTaBJICHHOU Hay‘lHOﬁ 3aJa4du

BitageTs SKCIIEpUMEHTAIIBHBIMU U TEOPETUYECKUMU METOaMU
HCCIICOOBAaHUSA IIPU PCIICHUH HAY4YHBIX 3a1a4 B o0OJacTu
COBPEMEHHOM 1epHOH (HU3NKU

MIIK-1 3HaThb OCHOBHBIE THIIBI COBPEMEHHBIX NICTOYHUKOB HEUTPOHOB,
UX 0COOEHHOCTH, 00J1aCTH MPUMEHEHUS U TPEOOBAHUS K HUM.

YMeTh onuchIBaTh B 00IIEM MPOIECCHI U SIBICHHUS, CBSI3aHHBIE C
WCITyCKaHUEM HEUTPOHOB U UX B3aUMOJICCTBUSIMHU.

Brnazners 3HaHneM 00 aKTyaJlbHbIX HCTOYHUKAX UH(DOpMALIK O
CYIIECTBYIOIUX U pa3pabaThIBAIOIIMXCS HCTOUHHKAX
HEHUTPOHAX.

4. 006beM AUCHUIIKMHBI (MOAYJIs1) cOCTaB/sieT 2 3.e., B TOM uucie: 36 akaJleMU4eCKHUX 4acoB,
OTBe/IeHHbIX HAa KOHTAKTHYIO pabOoTy 00yYalIUXCs C NpenojaBateseM, 36 akajieMUueCKUX
4YacoB, OTBeIeHHbIX HA CAMOCTOSITE/IbHYI0 Pab0Ty 06yJaoIMXCs.



5. CozepkaHre AUCUMIIMHBI (MOAYJs), CTPYKTYpUpPOBaHHOe Mo TeMaM (pasjesiaM) C YKa3aHUEM OTBEJEHHOTO Ha HUX KOJIMYECTBa
aKa/leMUYeCKHUX YacoB U BU/Ibl YYeOHBIX 3aHATUN

HavMeHoOBaHUe M KpaTKoe Bcero B ToM yucie dopma
coaepKaHue pa3fesioB U TeEM (ak.u.) TeKyliero
AUCHUIIUHBI (MOAYJIA), KOHTPOJIs
ycneBaeMoCTH,
dopmMa NpoMeKyTOYHOH aTTeCTalUU HauMeHOBaHHeE
1o JUcHUIIMHE (MOAYJII0) KoHTakTHad pa6oTa o
(pa6oTa BO B3aMMOAeliCTBUHU C IpenojaBaTeseM) 5 E
Budsi KoHmakmHoli pa6omvl, akademu4decKue - g 0
uacw!! 552
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HelTpoHbI KaK HHCTPYMEHT IS 14 3 3 8 KP
WCCIICTOBAHU I
W CcTOYHUKH HEUTPOHOB HA OCHOBE 18 5 5 8 oIl
YCKOpHUTEIEH
Poccuiickue NCTOYHUKN HEUTPOHOB 18 5 5 8 OIl1
Benymue 3apy0eskHble HEUTPOHHbBIE 18 5 5 8 OIl
LIEHTPHI

1TeKyu4uﬁ KOHMpOJ1b ychegsaemocmu moicem 6bIMmb peasau308dH 8 pamMKax 3auamutl JIEKUUOHHO20 U(Ll./lu) CeMUHApPCKO20 muna.



HpOMe}I(YTOIIHaH aTTcCTaluA

9K3aMCH

HUToro

72

36

36

*JlabopaTopHbIe 3aHATHUSA, IPAKTUYECKHUE 3aHATHUS OTHOCATCS K MPAKTUYECKOU MO/ITOTOBKE 06yJato[UXCS.




6. ®POHA OLLeHOYHBIX CPEACTB A/ OLLleHUBAHUA Pe3y/1bTaTOB 00y4YeHMs 0 AUCHUIIINHE
(moays0)

6.1. Tunoeble 3adaHud U _UHblEe Mamepua/abl, Heo6Xodumbsie 9.1 OUeHKU pe3y./1bmaimos

06yYeHus:

Bonpocel o Teopuu:

1

2.
3.
4.

3amaun:

=

2.

w

bricTpbie u MensieHHbIE HEUTPOHBL. [[ITOTHOCTH MOTOKA HEUTPOHOB.
[110THOCTB JUIMHBI paccesiHUs HEUTPOHOB HA PA3JIMYHBIX sIpax.
Merto BpeMeHH IpoJieTa.

MoHoxpomaTu3anus HEUTPOHOB

Paccunrtarh noJIHOE MAaKPOCKOIIMYECKOE CEUEHUE HEUTPOHA B BOJE U TSXKEIOHU BOJE.
Paccuntarh KONMMYECTBO COyHapeHHUl HEOOXOAMMBIX MJis 3aMeaJieHHs OBICTPOro
HEUTpPOHA B BOJIE, TSKEJIOM BOJIe U Tpadure.

Paccunrarh 1iiMHY BOJIHBI TEIOBBIX HelTpoHOB mipu T=300K

Paccuurare mnepuoj pasroHa CTAalMOHAPHOIO peakTopa Ha Uz Py BBEJICHUU
peaktuBHOCTH paBHOi 0.010.

Bomnpockel K 3K3aMeny:

Oueprus cs3u sapa. Popmyna Belinzekkepa. Y aenbHasi 3HEprus CBsI3U HyKJIOHA. [leneHue u

CHHTE3 sIIIep.

JlinHa BOJHBI HEeWTpoHa. CHEKTp MeIJIEHHbIX HEHUTpoHOB. HEWTpOHBI Kak HMHCTPYMEHT AJIs

HUCCJIEJOBAHMIA.

SnepHsble peakiu ¢ 00pa30BaHUEM HEUTPOHOB.
Jlenenus ypaHa MeIJICHHBIMU HEUTPOHAMM.

[IpuMeHeHHsT SAEpHBIX pEakTOpoB. PeakTopsl Kak HCTOYHMKM HEWTPOHOB JUISI HAy4YHBIX

HUCCJIEJOBAHMIA.

HcnapurenbHble MICTOYHUKU HEUTPOHOB.

TpeboBaHus K COBpEMEHHBIM UCTOYHHKAM HEUTPOHOB.
CranuoHapHbI€ PEAKTOPBI.
NmnynbCcHbIE peakTOpbl NEPUOAUUECKOTO IEUCTBHUS.

. IMImynbCcHBIE camoracsiuecs peakTopsl.

. IcTOYHMKH HEUTPOHOB Ha OCHOBE yCKOpUTenei: VICTOUHNKHN ¢ pa3MHOXKAIOIIEN! MULIEHBIO.
. ICTOYHMKH HEUTPOHOB Ha OCHOBE yCKOpUTeei: MICTOUHUKY ¢ HEPAa3MHOXKAIOLIEH MULIECHBIO.
. DOpMHpOBaHNE HEUTPOHHBIX ITYYKOB: 3aMEIJIUTENH.

. DopMHUpPOBaHKUE HEUTPOHHBIX ITYYKOB: MOHOXPOMATOPHI.

. DopMHpOBaHNE HEUTPOHHBIX ITYYKOB: 3€PKAJIbHBIE HEUTPOHOBOABI

. [puatun padotel peaktopa UBP-2.

. Kommnekc cniekrpomerpos peakropa UbP-2.

. UccnenoBanwus, npoBoaumele Ha peaktope MBP-2.

. Ucrounuk UPEH.

. Ucrounuk NH-6.

. Peaxrop ITHK.

. Uuctutyt Jlays-JlanxeBeHa (peakTop U CIEKTPOMETPHI).

. Muctutyt Ilayns lleppepa (MCTOYHUK HEUTPOHOB, CHHXPOTPOH, HHCTPYMEHTHI).

. bepnuHckuit EHTp paccessHUsS HEUTPOHOB M OCPIIMHCKUN CHHXPOTPOH.

. Ucrounuk SNS B Oyk Pumxe.

. [IpoekT eBponerckoro HCTOYHUKA HEUTPOHOB ESS.



27.
28.

29.
30.

31.
32.
33.
34.
35.
36.

37.
38.
39.

40.
41.

42.
43.

44,

45.
46.
47.
48.

[TpoekT HOBOTO MCTOYHMKA HeliTpoHOB MBP-3.
3ameIeHHe HEUTPOHOB. TEMIIOHOCUTENN U 3aMEUIUTENH SAEPHBIX PEAKTOPOB.

[TepBrIit 1 BTOpOI KOHTYp oxJaxaeHus peakropa UbBP-2.

MrHoBeHHbIE M 3ala3AblBAIOIINE HEUTPOHBI JAeneHus. Ponp 3ama3aplBaroliux HEUTPOHOB B

MPOLIECCE PEryJINPOBAHUS MOIIIHOCTH PEAKTOpa.

TennoBeIaESIIONTNE DIEMEHTHI siepHOro peaktopa. TBOJIbI peakTopa UBP-2.

[TpuHIUIIBI MOAYNIALIMY peaKTUBHOCTH peakTopa NBP-2.

IToHsATHE KPUTUYHOCTH JIs CTALIMOHAPHOI'O U UMITYJIbCHOT'O PEAKTOpA.

Peakxrop MBP-2. Haznauenue, nmpuHIUT paOOTHl B KOHCTPYKIIHSL.

IlonsATHA AIepHON U paguallMOHHOW aBapHH.

Ocobennoctu kuHeTukH peaktopa WMBP-2. Pasron peakTtopa mpu BBOJEC MOJIOKUTEIHHOU

PEaKTUBHOCTH.

Jlenenue miyToHus: OBICTPBIMHU HeWTpoHaMu. MorHocTs ¢oHa peaktopa MBP-2.
®opmMmHpoBaHUE UMITYJIbCa MOIIHOCTH peakTopa MBP-2. OnHoToueuHass MOJeNb KHHETHUKH.
Kputrnueckoe ycioBHe CTanMOHApHOTO peakropa. Kpurudeckoe yCIOBHE HMMITYJIBCHOTO

peakropa.

BeicTprie u MensieHHbIe (QIYKTyaluu peakTHBHOCTH peakTopa UBP-2.

Temnoseinensromas coopka UBP-2. 3arpyzka TBC B 30ny. Habop xpurMaccel. DKCTpanosus

Ha KPUTUYHOCTb.

Brnusinue oOpaTHBIX CBsA3€H HAa PEaKTUBHOCTH PeaKTOpa U (DIyKTyal[il UMITYJIbCA MOIIIHOCTH.

JluHeiiHple KaHalbl KOHTpOJISI MoimHOcTH peaktopa WBP-2. Kanan aBTomMaTHueckoro

perynupoBanus. biaok cxema. [IpuHIKMI BpeMEHHOTO YCPEIHEHHUSI MOIIHOCTH.

IlyckoBoii kanan peaktopa MBP-2. bnok cxema. Pexxumbl pabotbl kanana. Haznauenue

BHEIIHET0 UCTOYHHUKA HEUTPOHOB AJIs1 pabOTHI KaHala.

Koncrpyknuus xopmyca peakropa UBP-2.

OcHoBHOe 00opynoBanue peakropa UbP-2.

Opransl ynpaBiaeHHUs U 3alUThl peakTopa.

BoasHbie n kproreHHbIe 3ameuTenu peakropa MBP-2.

6.2. lllka.1a u kpumepuu oyeHU8aHusd

PesynbTat | Kpurepuu oneHuBaHus 3HaHMIA, yMEHHIA 1 HABBIKOB
OCBOCHMS
JMCIIHTLINH 2/ 3/ 4/ 5/
- HE 3a4TEHO 3a4TEHO 3a4TEHO 3a4TEHO
B
B eJIOM
LIEJIOM YCIIELIHO
yCHEIIHbIE, HO VYcnemnsle U
. e HO
3HaHusA OrtcyTcTBUE 3HAaHUM HE ’ CUCTEMAaTUYECK
coJieprKaniee
CUCTEMAaTUYECK ue 3HaHus
OT/JI€JIbHBIE
ve 3HaHus
poOeITbl 3HAHUS
OtcyrcTBUE ymenus | B uenom | B Ycnemnoe u
v IPUMEHSITh 3HaHMA | YCIEIIHOE, HO | LEJIOM YCIEIIHO | CUCTEMAaTHYeCKO
MEHUs
byHIaMEHTATBHBIX U | HE e, HO | € YMEHHE
aKTyaJbHBIX IPOOIIEM. CHUCTEMATHUYECKO | COJEpIKallee IIPUMEHSATH




e YMEHHUE | OTACIbHBIE 3HAHHUS
MPUMEHSTh po0esbI
3HAHHSA yMeHue
MPUMEHSATH
3HAHHA
B
B [EJIOM | IIEJIOM YCIICIIHBI
yCIICIIHbIE, HO | €, HO | YcnemHble U
OtcyTcTBHE/hparMeHTapH
HE cozeprKaliee CUCTEMaTHYECK
HaBbiku pIC HABBIKK B PELICHUH
CHCTEMAaTH4YeCK | OT/EJIbHbIC e HaBBIKM B
3a7a4
Ue HaBBIKK B | MPOOEIBI peLIeHUN 3a1a4
pelIeHNH 33124 | HaBBIKU B
pelIeHun 3aaa4y

7. PecypcHoe oGecnieyeHue

OcHoBHast TuTEpaTypa

1.

2.
3.

B.1. BmagumupoB. ®usuka sAnepHeIXx peakTopoB. [IpakTudeckme 3amauum 1o X
skcrryatanuu. Jlubpoxom, 2008.

E.I1. Hla6anmun. «MIMIynbCHBIE peakTOpbl Ha OBICTPBIX HelTpoHax». M. Atomusaar, 1976.
K. Vunmsop. «PaccesHue HEUTPOHOB OT MMIIYJIbCHBIX HCTOYHMKOBY», MOCKBa,

OHeproaromusnart, 1985.

JlononHuTEeNbHAS IUTEPATYpa

1.

2.

w

N.MN. TI'ypeuu, JI.B. Tapacos. «Dusuka HEUTPOHOB HU3KUX dHepruii». Mocksa, Hayka,
1965.

C. TI'meccron, M. DpmyHn.
nuteparypa, Mocksa, 1954.
I'onuapos. MccnenoBarensckue peakropsl. Co3nanue u passutue. Hayka, 1986.

B.JI. AkcenoB. CoBpeMEHHbIE MCTOYHMKH HEUTPOHOB. IIOBEpXHOCTb: PEHTTEHOBCKUE,
CHUHXPOTPOHHBIE U HEUTPOHHBIE HccienoBanus, 1 (1998) 131-139.

B.JI. AxcenoB, M.B. P3snun, E.Il. Illabanun. WccnenoBarensckue peaktoper OUSAU:
B3rsin B Oyayuiee. [Ipenpunat OUSIN P3-2020-31 (2020).

B.JI. AxcenoB. HmMmynbecHblE peakTOpel Uil HEUTPOHHBIX HcciaenoBaHui. Ousmka
3JIEMEHTAPHBIX YaCTHUI] U aTOMHOTO si/ipa, 26 (1995) 1449-1474.

B.JI. AnanbeB u np. UbP-2M - umnynbCcHBI peakTop NEPUOAMYECKOTO AECUCTBUS IS
HEeWTpoHHBIX uccnenoanuii. [Ipenpuat OUSAUN P3-10888 (1977)

«OCHOBBI TEOpPHUM SJIEPHBIX PpEaKTOpoB». IMHOcCTpaHHas

HpI/I pcaj3ani JUCHUIUIMHBI MOKCT OBITh UCITOJIb30BAHO CJICOAYHOUICC MMPOrpaMMHOC

obecrieueHue:

1. [Tporpammusiii poaykT Java 8 (64-bit) Oracle Corporation

2. [Mporpammusiii ipoaykt Dev-C++ Bloodshed Software

3. Onepanuonnas cucrema Microsoft Windows 10 Educationakagemuueckast TUIieH3uUs

4, [Iporpammusiil nponykT Microsoft ProjectProfessional 2013 akanemMuyeckast TuiieH3us
S. [Tporpammuslii mpoaykT Microsoft VisioProfessional 2013 akagemMuueckas auneH3us

6. [Mporpammusiii mpoayktMicrosoft VisualStudioProfessional 2013 - RUS akagemuueckast

JIUAIEH3UA

Hepequb HpO(l)ECCI/IOHaJIbeIX 6as AaHHbIX U I/IHCl)OpMaLU/IOHHbIX CIIPpaBO4YHbIX CUCTEM

9




1. http://www.edu.ru — mopran MunucrepcTBa o6pa3oBaHus 1 Hayku PO
2. http://lwww.ict.edu.ru — cucrema ¢enepanbHbix oOpa3oBatenbHbIX nopraioB «UKT B

00pa3oBaHUI

3. http://www.openet.ru - Poccuiickuii mopTajl OTKpPBITOro 00pa3oBaHuUs

4. http://www.mon.gov.ru - MuHrcTepcTBO 00pa3oBaHuMss M HayKu Poccuiickoii
denepanun

5. http://www.fasi.gov.ru - deaepaibHOE areHTCTBO 10 HAYKE M HHHOBAIIUSAM

MarepuanbHO-TEXHHUECKOE 00ecTIeYeHne

B cootrBercTtBUM ¢ TpebGoBaHusmH 1I. 5.3. oOpasoBarenpHOrO cTaHaapra MIY 1o
HAINpPaBIICHUIO TOATOTOBKU «DHU3HKay, KypCe MOXKET OBITh MPOYUTAH B OOBIYHON AyJAMTOPHH IIPH
HaIUYUU: pabOTAIOMIMX JJIEKTPUYECKUX PO3ETOK, KOMIIBIOTEpa, MPOEKTOpa, SKpaHa, y4deOHOMH
JOCKH.

8. A3bIK NpenoaaBaHUA: PyCCKUN
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