banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «DPusuka u ecteCTBEHHOHAYYHbIE JUCIUTIIIMHBI

PABOYAS ITPOI'PAMMA
10 AucIuIIMHe «Teopus nepeHoca HEUTPOHOBY

CrneunanbHOCTh
«14.05.02 ATOMHBIE CTaHIIUU: IPOESKTUPOBAHUE, IKCILUTYaTALN U UHKUHUPUHT»

OcHoBHas npogeccHOHATbHAA 00pa3oBaTeJbHAA MPOrpaMMa
«CurcTemMbl KOHTPOJISL M YIIPABJIEHUS aTOMHBIX CTAHLIHI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopma 00ydeHUs1
OuHas

bamakoBo



HCJ’IL OCBOCHUA NJUCHMILJINMHBI

Leablo n3yyeHusi AUCHMIIMHBI SBIseTCS (OPMUPOBAHUE Y CTYACHTOB NPEACTABICHUH, 3HA-
HUI, yMEHUI 1 HABBIKOB B 00JIACTH METOJOB pacdyeTa HEUTPOHHBIX TOTOKOB U IIEHHOCTEH.

3aga4yu U3y4eHHUs TUCHHUIINHBI:

- (popMHpOBaHUE 3HAHUHM U YMEHMH, pea3yeMbIX B X0/I€ IKCIUTyaTalluH SJIEPHBIX PEaKTOPOB U
IIPU IPOCKTUPOBAHUM CUCTEM YIIPABJICHUS U 3aILUTHI;

- MpuoOpeTeHne 3HaHUH 00 OCHOBaX KMHETHYECKOTO OMHCAHUS B3aUMOJCHCTBHS HEHTPOHOB C
AJIpaMH CPEXbl U BBIBOJIOM YPaBHEHUS LICHHOCTH;

- I3y4YCHHE METO/1a HaX0XKICHUS I'PYNIIOBBIX KOHCTAHT;

- O3HAKOMJICHHE C MHOTOIPYIIIOBBIM METOJOM pacyeTa peakTOpOB IIPOCTBIX T'€OMETPUN IOMO-
IE€HHOI'O COCTaBa;

- OCBOCHHE TEOPETUYECKHX, MHXKEHEPHBIX U METOJ0JOIMYECKHX BOIPOCOB (PU3MKH U TEXHUKHU
yIpaBieHus (IKCIUTyaTallun) sJIePHBIX pEaKTOPOB, MOAKPUTUUECKUX U KPUTUYECKUX CTEHJIOB.

,HI/ICHI/IHJ'II/IH& H3y4acTCA B COOTBCTCTBUU C HpO(i)eCCI/IOHaJ'IBHI)IMI/I CTaHAapTaMu:
- 24.032. Cnenuanuct B 00J1aCTH TETIOOHEPTETUKH (PEaKTOPHOE OT/IEICHNUE);

- 24.033. Crneuuanuct B 006J1aCTH KOHTPOJIbHO-U3MEPHUTENBHBIX IPUOOPOB M aBTOMATUKH aTOM-
HOW CTaHIUU.

Mecto aucuumiannel B crpykrype OOII BO

N3yuenue nucuumumbsl «Teopust nepeHoca HEUTPOHOB» TPEOyET OCHOBHBIX KOMIIETEHIIMI, 3HA-
HUH, yMEHUI U HAaBBIKOB 00YYaromIerocst, ChOPMHUPOBABIINXCS TP O0YICHHUH IO AUCIUTIIHHAM:

— obmrast pusuka (MoJeKyIspHas GU3NKa U OCHOBBI CTATUCTHYCCKON TEPMOJIUHAMUKH );
— OOBIKHOBEHHBIE T PEepeHITNATEHBIC YPABHEHUS;

—  BBEJICHUE B CIIELUAJILHOCTB;

—  spaepHas QU3HKa;

—  MareMaTU4eCKHUH aHaIu3;

—  Teopus BEPOATHOCTEW U MaTeMaTU4eCcKasi CTaTUCTHKA.

B xone uzydenus qucuuminHel « Teopust nepeHoca HeHTPOHOBY 00yJaroLHiics MoTyyaeT 3HaHu,
YMEHUS U HaBBIKHU JJIs1 YCIIEIIHOTO U3Y4YEHHUs CIEIYIOIUX AUCUUIUINH: «DU3HKa SIEPHBIX PEaKTOPOBY;
«JluHaMUKa SIepHBIX PEAKTOPOBY; «SiepHbIE SHEPTETUUECKHE PEAKTOPDI».

O06o0011eHHbIE TPYAOBBIE (DYHKIIMH, KOTOPHIE CMOXET MOJHOCTHIO WM YaCTUYHO MPOJIEMOH-
CTPUPOBATH CTYJEHT P OCBOEHUU TaHHOU TUCLUIUINHBIL:

— B COOTBETCTBHHU € NMpodhecCHOHANBHBIM cTaHaapToM «24.032. Cneunanuct B 06JacTy TEIUIO-
sHEpreTUKHU (peakTopHoe otaeneHue)»: B/01.7. Obecnieuenue B3aMMOJCICTBHS B MPOIIECCE UHIKEHEP-
HO-TEXHUYECKON MOJJEPKKU MPH IKCILTyaTallud PEaKTOPHOro0 00OPYAOBAHMSI, TEXHOIOTHUECKUX CH-
CTE€M, OCHOBHBIX (POHJIOB peakTopHOro otaesneHus ADC;

— B COOTBETCTBUHU € NMpoecCHOHANBHBIM cTaHaapToM «24.033. Cneuuanuct B 00JacTH KOH-
TPOJIbHO-U3MEPUTEIBLHBIX TPUOOPOB U aBTOMATUKH aToMHOUM ctanmmm»: C/01.7. Opranuzamnust 1 KOH-
TPOJIb BHITIOJHEHMS MPOM3BOICTBEHHBIM MOpa3ieieHueM paboT 1o odecnedenuto 3kcmtyarauun CHU,
CA n anmnapatypsl CY3 nHa AC.

Komnerenuuu oOyuyawierocsi, (popmupyembie B pe3yJbTaTe OCBOCHUSA

AUCHHUITJIMHBI
B nmponecce 0CBOCHUA JaHHOM JUCUMIIIMHEI Y CTYACHTA (I)OpMI/Ip}/'IOTC}I CJICOAYIOIUC KOMIIC-
TCHIIMH:



obmenpodeccuoHaIbHbIC

Kon kommneren- Haumenosanue
WNuankaTopsl JOCTUKEHHSI KOMITETEHIIUT
002078 KOMIIETEHIINH
OIIK-1 CnocoOeH uCcToJib- 3-OIIK-1 3Hatb: 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
30BaTh 0A30BBIC 3HA- | TUCIUILIMH; OCHOBHBIC MaTEMaTHYECKHE 3aKOHBI; OCHOB-
HUS €CTECTBCHHOHA- | HbIC (DU3WUECKUE SBIICHUS, POIIECCHI, 3aKOHBI ¥ TPAHUIIBI
YUHBIX JUCIHHIUIUH B | UX
npoecCHOHANBHOM | MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XUMHUYECKUX 3aKO-
JeSATEeIbHOCTH, MIPU- | HOB U SIBJIICHUI; METO/IbI MATEMATHYECKOTO
MEHATbh METOJIbl Ma- | MOJACIIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHO-
TEMaTHUYECKOI0 aHa- | IO UCCIIETOBAHUS
nu3a u mogenupoBa- | Y-OIIK-1 YMeTh: BBISIBISATh €CTECTBEHHOHAYUYHYIO CYIII-
HUS, TEOPETUYECKO- | HOCTBH MPOOJIEM, BOZHUKAIOIINX B X0J1¢ TPO(HECCUOHATb-
ro 1 SKCIEPUMEH- HOM JESTENbHOCTH, IPUBJICKATD JIsl UX PEIICHUS! COOT-
TaJIbHOTO UCCIIEN0- | BETCTBYIOIIHMM (PU3NKO-MaTeMaTUYECKUI anmapaT
BaHUA B-OIIK-1 Bnagers: MaTeMaTU4YE€CKUM amnnapaToM
TS pa3pabOTKU MOJIEJICH MPOIIECCOB | SIBJICHUH, perie-
HUS IPAKTHUYECKUX 3a7a4 Ipo(ecCUOHaIbHON JesITeNb-
HOCTH;, HaBBIKAMU UCTIOJIb30BAaHUSI OCHOBHBIX 00I1Iepu3n-
YECKUX 3aKOHOB U PUHIIUIIOB
npodeccuoHabHBIC

3amauun mpodeccuo-
HaJIbHOU JIESITEIb-
noctu (3I1]1)

OOBEKT Win 00-
JIACTh 3HAHUA

Kox u Haumenosa-
HUE KOMIIETEHIINN

I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA
KOMIICTCHIIU

AHanu3 npoueccoB
B SIZICPHBIX DHEpre-
TUYECKHUX YCTaHOB-
Kax ¢ IIeJIbIo o0ec-
neueHus ux spdex-
TUBHOH U Ge3onac-
HOMU paboThI; o0ec-
NIeYEHUE AAEPHON U
panuanoHHOMN 0e3-
OITaCHOCTH TIPH JKC-
IUTyaTaluu sIepHBIX
YHEPTEeTHIECKUX
YCTAHOBOK, a TaKXke
pu 0OpaIieHnu ¢
SJIEPHBIM TOILUIMBOM
U PaJIHOaKTHBHBIMH
orxoxamu Ha ADC
(u SADY).

CoBpeMeHHas eK-
TPOHHAST CXEMOTEX-
HUKa, JJIIEKTPOHHBIE
CUCTEMBI SICPHBIX
U pU3NUECKUX
YCTaHOBOK, CHCTe-
MBI aBTOMaTH3UPO-
BaHHOT'O yIpaBJie-
HUS SIIEPHO -
buznIecKuMU
yCTaHOBKaMHU.

S nepublie, xumuye-
CKHE U TEIIOBbIC
TIPOIIECCHI,
MIPOTEKAOIINE B
SITEPHBIX SHEPTeTH-
YEeCKUX YCTaHOBKaxX
Y Ha aTOMHBIX
CTaHIIMSIX.

ITK-9 Criocoben
aHATU3UPOBATH
HEUTPOHHO-
buznUecKue, TeXHO-
JIOTUYECKHE MpO-
[IECCHI U AITOPUTMEI
KOHTpOJIs, yIpaBJiie-
HUA U 3amuThl DY
¢ LIeTblo obecrneye-
HUS UX

3 dEeKTUBHON U
0e301macHoil paboThI

3-I1K-9 3HaTe npaBuiia 1 HOP-
MbI B ATOMHOM 3HEPTETUKE,
KpUTEepHH YPPEKTUBHOMN U
6e3omacHoil paboTsl DY
V-11K-9 ymeTs aHanu3upoBarhb
HEUTPOHHO-(U3NYECKUE, TEX-
HOJIOTUYECKUE MPOLIECCHI U
QITOPUTMBI KOHTPOJIS, YIIPaB-
JIEHUS 1 3amuThel 0V,
B-I1K-9 BrnageTs MeTOmaMuU
aHaJIM3a HEUTPOHHO-
(U3MYECKUX U TEXHOJIOTHYe-
CKHX Ipo1ieccoB B SOV,




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasnenue/ Co3nanmne  ycao- | Ucnonb3oBanue BocnuTa- | BoBiieuenne B pasHo-
neJu BUI, o0ecne4yu- | TeJIbHOIO MOTEHIMAJIA Yy4eOd- | IVIAHOBYI0 BHEY4YeOHYIO
BaKOLIMX HBIX IMCUMILIHH AeSITeJIbHOCTh
IIpodeccuo- - hopmupoBanue Hcnonp30BaHuEe BOCIIUTATENb- | - JOPMUPOBAHUE TICHXO-
HAJIbHOE M TPY- | IICUXOJIOTMYECKOW | HOIrO MOTEHIMaja JUCIMIUIMH | JJOTUYECKOW FOTOBHOCTH K
JI0BOE BOCIIUTA- | TOTOBHOCTHU K MPO- | 00IIEnpodecCnOHaIbHOro MO- | Ipo(eCCHuOHATBHOM Jesi-
HHe deccronanbHOU JUyJIs JUISL: TEJIBHOCTH 110 U30PaHHOM

JESTEIIbHOCTH T10
n30paHHOM TIPO-
deccun (B15)

- (hopMupoOBaHUS YCTOINUNBOTO
UHTEpeca K IpopecCuoHab-
HOW JIeSTEIEHOCTH, TOTPEOHO-
CTH B JIOCTHDKEHUH Pe3yiibTarTa,
HNOHUMAaHUSI (QYHKIMOHAIBHBIX
00s13aHHOCTEH U 337124 13-
OpanHoOI1 TpodeccrnoHabHON
NEeSITeTIbHOCTH, YyBCTBA MPO-
(dbeccroHanbHOM OTBETCTBEH-
HOCTH 4Yepe3 BBIMOJIHCHUE
y4eOHBIX, B TOM YHCIIE TpaK-
TUYECKUX 3aJIaHUM, TPeOyIo-
IIUX CTPOTOT0 COOJIIOICHUS
NPaBUJI TEXHUKU O€30MaCHOCTH
U MHCTPYKLUI 110 pabote ¢
000pyI0OBaHHEM B paMKax Jia-
0OpaTOPHOT0 NPAKTUKYMA.

npodeccuu (B15)

ITpodeccno-
HAJIbHOE U TPY-
A0BOE BOCIIUTA-
HHUeE

- popmupoBanue
KYJIbTYpBI HCCIIE-
JIOBaTEIbCKOU U
VHXEHEPHOU J1es-
tenbHOCTH (B16)

Hcnonp30BaHre BOCIUTATENb-
HOTO MOTEHIINAJa TUCIUIUTHH
npoeCCHOHATLHOTO MOIYIIS
Ut GOPMUPOBAHHS WHIKEHEP-
HOT'O MBILICHUS U UH)KEHEp-
HOM KYJIBTYpBI 3a CUET ITpaK-
TUYECKUX CTYJCHUECKUX UC-
CJIEIOBAHMI COBPEMEHHBIX
IIPOM3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOH NI TELHOCTH CTY-
JICHTOB 110 pa3paboTKe U OI-
TUMH3AIANA TEXHOJOTHUECKUX
CHCTEM, CBSI3aHHOH C pellIeHH-
€M peaJIbHBIX MTPOU3BOJICTBEH-
HBIX 3a/1a4; IPOXOXKICHHS de-
pe3 pa3HOOOpa3HbIE UTPOBHIE,
TBOpYECKHE, (eCTUBAIbHbIC
dbopmbl, TpeOyrolre aHaau3a
CJIO)KHOTO 00OBEKTA, TOCTAaHOB-
KM OTHOCUTEJIFHO HETO Mpeoo-
pa30BaTENbHBIX 33134 I UX
ONTUMAIIFHOTO PETICHHUSI.

1.Opranuzanus Hay4yHO-
MPaKTUYECKUX KOH(]EpeH-
LUI U BCTPEY C BEAYUIUMU
CrielMaJIucTaMu peanpu-
SITUH TOPOJIa U BeTepaHa-
MH aTOMHOM OTPACIIH.

2. Opranuzanys 1 npoBe-
JIEHUE TIPEIMETHBIX OJIUM-
NMaj U y4acTHe B KOHKYp-
cax nmpodeccuoHaIbHOTO
MacTepCTBa.

3.YuacTue B €XeroIHbIX
AKIMAX CTYACHUYECKUX
CTPOUTENBHBIX OTPSIOB

Crtpykrypa u coaepkaHue y4eOHOU IUCIUTITHHBI
JucnunnuHa mpenogaercs cTyJaeHTaM B 6-om cemectpe. OO0rmmas
COCTaBJIAET 4 3a4ETHBIX eNUHUIIBI, 144 ak. yaca.

TPYAOCMKOCTb JUCHHUITJINHBI




Kanenaapubii miian

Buabl yuyeoHoii
JeATeJIbHOCTH (4ac.)

HaumenoBanue
pa3aesia/TeMbl JUCUMILIHHbBI

Ne paznena
Ne TeMbI

Bcero
Jleknuu
JlaGopaTop-

HbIE

IIpakTnue-
cKHue

CPC

ATTecTaums pasaeJa
(dopma)
MakcuMaabHBIIA
oas
3a paszjaen

1 Paszngea 1 -
OO0mue xapakTepucTUKu B3aumoneicTBus| 18
1 |HEeWTpoOHOB ¢ sapamMu

10

2 |[lepenoc ueiirpoHoB. O0mas Teopust 27 6 -

15

3 | Auddys3us aerTpoHOB 25 6 -

15

=
w
o

2 Paznea 2
4 |3amensieHue HEUTPOHOB B OECKOHEUHBIX
cpemax 27 6 -

15

5 |Tepmanu3arus HEUTPOHOB 20 4 -

10

6 |[IpocTtpancTBeHHOE pacmpenencHue 3a-| 27 6 -
MEJISIONINXCSl HEUTPOHOB

15

YO 30

DK3aMeH

40

144/
UTOro 24 32 | -

32/24

80

100

Coaep:xaHue JIEKIIMOHHOTO Kypca

TeMbl JeKIHH.
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
YyacoB

YueoHo-
MeTOANYecCKoe
odecreyeHue

1

3

OO0mme xapaKTepuCcTHKH B3aMMOICCTBHS HEHTPOHOB ¢ APaMHu.
[ToToK HEUTPOHOB, MUKPOCKOIIMYECKHE U MAKPOCKOIMYECKUE CeUe-
HUS, TUIOTHOCTB SIJIEP B CPENE Pa3HOTO XMMHUYECKOTo cocraBa. Cko-
poctu peakiuid. O030p HEUTPOHHBIX cedeHU. OOmacTu >HEpruit
HEHTPOHOB - TemIoBas, MpoMeXKyTouHas, ObicTpast. Kinaccupukanus
sJiep MO0 aTOMHOMY BecCy. 3aBHCHUMOCTH HEHTPOHHBIX CEUEHHUH oOc-
HOBHBIX PEAKTOPHBIX MaTEPUAJIOB.

1-5

Ilepenoc HeiitponoB. OO0mas Teopusi. IlomyueHue wuHTErpO-
mddepeHaIbHOro ypaBHeHHs TiepeHoca HEUTPOHOB B cpene. MHTe-
rpaiisl paccesHus u fenenus. Mcrounnku. O01ue rpaHiYHbIe YCIOBHSL.
VYpaBHEHuUE nepeHoca B MHTETPAIbHOM BUJIE.

BepositHocT miposieta 6€3 CTOMKHOBEHHMN. DKBHBAJIEHTHOCTH JBYX
¢dbopM ypaBHEHHS IIEpeHOCA.

1-5

Jud¢ys3us neiirponos. [Tonsrue o npouecce tudpdys3un B pusnke.
Huddysus neitrponos. [lapamerps! auddy3un HEUTPOHOB - TpaHC-
MOPTHOE cedeHue, kodppuuent auddy3un. Y cioBust IpUMEHUMO-
cti Moenu aAuddy3un. OJHOCTOPOHHUE TOKU, CYMMapHbIHN TOK.
BEIBOJT BRIp@XKEHHI JJ1s1 OJHOCTOPOHHUX TOKOB B CPEJIC, BRIPAKEHHE




cymMmapHoro Toka. 3akoH ®duka. [Tonyuenue ypaBHeHus: auddy3un.
Huddysnonnas anuHa. I'paHnYHbBIE YCIOBHS HA TPaHULIE pa3ferna
JBYX Cpel - HeMpephIBHOCTh (GYyHKIUH. [ paHUYHbIC YCTIOBHS HA Ipa-
HULIE C BAKYYMOM, SKCTparojIupoBaHHas JJI1Ha.

VYpasuenue quddy3uu B Tpex reomerpusix. Pemienre HeoAHOPOIHO-
IO ypaBHEHUs JJIs TPEX reoMeTpuil ¢ ucrouHukamu. CoOCTBEHHbIE
(GYHKIIUM OJTHOPOJIHOTO ypaBHEHUsI. PU3NYECKUN CMBICI JUTUHbI
muddysun. Cpenpl ¢ neneHneM. MaTepuanbHblii HapaMeTp Cpeibl.
OpnopoaHoe ypaBHeHue auddys3un 11 cpeabl ¢ nenenneM. Oomue
pellieHrs ypaBHEHUsI B OECKOHEYHOM cpejie U B KOHEUHOM 00beMe.

3amensieHue HEMITPOHOB B 0eCKOHEYHBIX cpeaax. PaccesHue
HEUTPOHOB B CUCTEME KOOPIUHAT - JIAOOPATOPHOM U LIEHTPaA UHEP-
nuu. CBA3M CKOpPOCTEH, yIiIoB paccesinus. lIpenensHele ciydau Jio-
OOBOT0 U CKOJB3AIIETO CTOJIKHOBEHUH. MakcuManbHas moTeps
SHEpIuH, CTyNEHbKa paccesiHus, alb(a. M30TponHoe paccesHue.
[Tonyyenus cOOTHOIEHUS I 3aKOHA PaccesiHus, €ro cMbIcil. Pas-
HOBEPOSATHOE CTATUCTUUYECKOE PACIIPECIICHUE PACCESHHBIX HEUTPO-
HOB. [losryuenue cpeiHel SJHepruu HEUTPOHOB; CPEHEN ITOTEPU
SHEPIHH IIpu paccessHuu. Jleraprus, mkana jerapruu. BeiBox ypas-
HEHMsI 3aMeIJIeHHsI B 0ECKOHEUHOM cpefie i Bojopoia 6e3 morio-
LIEHMsI, BOAOPO/a C MOTJIOLIEHUEM, JII000T0 sipa 0e3 MOrIoUEHHS U
¢ noromeHrneM. CnexkTpsl 3aMeUIAIOINXCSE HEUTPOHOB. CriekTp
®epmu. [lonydeHne BeIpaKeHUsI U BEPOSTHOCTH N30EKATh 1O~
IJIOILEHHUS IIPY 3aMelIeHUH. Pe30HaHCHBIN nHTErpall. beckoHe4HbIi
pEe30HaHCHBIN HHTETpall 1 3((HEKTUBHBINA PE30HAHCHBIA MHTErpaJL.
3aBucuMOCTh 3()(HEKTUBHOrO PE30HAHCHOI'O MHTErpajia oT pa3zbasiie-
HUsI OCHOBHOT'O IIOTJIOTHUTEIS SIAPaMU CPEJIbl U OT TEMIIEPATYpHI.

1-5

Tepmaau3zanusi HedTpoHOB. Tepmanu3zanus HEUTpoHOB. TertoBoe
paBHOBecue B cpene. Crnektp Makcpeuia. Ilornomenue, ynpyroe u
HEYIIPYro€ paccesHUe NpU TepManu3auuu. KorepeHTHoe M HeKore-
penTHoe paccesaue. M3menenne Crnexktpa Makcgemia - auddy3noH-
HBIH pa3orpeB CHEKTpa. YUeT pa3orpesa CIEKTpa 4epe3 TeMIepaTypy
HEUTpoHHOro rasa. IlpenenbHble ciiydan. YcpeaHEHUE CEYEHUH B
TEIJIOBOM 00JIACTH 3HEPTHH.

IIpocTpancTBeHHOE pacnpeaeleHne 3aMeVIAIOIIUXCH HeHTpo-
HOB. Mozienb HenpeprpIBHOTO 3aMeaieHus. CBsi3b BPEMEHHU 3aMelie-
HUS ¥ JieTaprud. Perenne HectalimoHapHOTo ypaBHeHUS nuddy3un.
[TpubnuxeHue Bo3pacTa HEUTPOHOB. YpaBHEHMs BO3pacTa B cpejie
6e3 mnornouienus. Juddysnonno-sozpactHoe npudiamxeHue. Bos-
MO>KHOCTbh M3MEPEHHUS BO3pacTa.

1-5

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema npakTuuyeckoro 3anaTus. Bonpocsl, orpadarbi-
BaeMble HA IPAKTHYECKOM 3aHATHH

Bcero
JacoB

Y4yeoHO- Me-
TOAHYECKOE
odecreyeHue

1

3

OO0uue XapakTepUCTHKH B3aUMO/1eiiCTBUSI HEHTPOHOB € S/IPAMH.
MUKpPOCKOIIMYECKME M MAKPOCKOIIMYECKHE CEYEHUS B3aUMOJIEH-
ctBus. [IMOTHOCTE sinep B cpene pa3HOrO XMMHUUYECKOro cocrasa. [lo-
TOK HEMTPOHOB. CKOpPOCTU peakiyii. DHEPrOBbIAEIEIHUE IPU JEIe-

1-5




HHH.

Ilepenoc HeiiTpoHoB. O0masi Teopus. JmmHa cBOOOAHOTO Tpodera.
TpancnopTHO€ MHKPOCKOIIMYECKOEe ceueHue. PaccestHue HEHTPOHOB.
Ceuenne pazbaBnenusi. Uncino OBICTPBIX HEUTPOHOB, OOPa3YHOIIMXCS
IPH OZHOM HOIJIONIEHHUH TEIUIOBOIO HEUTPOHA B TOILIUBE.

1-5

JMud¢ys3us HeiiTponoB. Tok HeliTpoHOB. 3akoH Puka. Koaddumm-
et quddy3un. nura nuddys3un. Bpems muddy3un HeRTpOHOB.
MarepuanbHslii mapamerp cpensl. ['eomerpuueckuit napamerp. Ko-
3¢ GUIMEHT UCII0JIb30BaHMs TEIJIOBBIX HEUTPOHOB.

3ameJieHHe HEHTPOHOB B 0eCKOHEYHBIX cpeaax. Bo3pacr
HEUTPOHOB. Bpems 3aMe ieHusT HEUTPOHOB. 3aMeIroIIas Cloco0-
HocTh. Koaddunment 3amennenus. Cpennenorapudmuyeckas more-
Psl DHEPrUH HEUTPOHOB 32 OHO CTOJKHOBeHUE. Uncio

coyaapeHust Tpe0yeMbIX I 3aMeJJICHHUSI HSUTPOHOB JI0 HYKHOU
sHepruu. Bpems xu3nu HelipoHOB. BeposaTHocTh n30exkaTh pe3o-
HAHCHOTO 3aXBaTa B IPOLIECCE 3aMEIJICHUSI.

1-5

Tepmanu3zanusi HelWTpoHOB. Temmeparypa HEHUTPOHHOrO rasa.
YcpenHeHre cedeHuid B TEIIOBOM 00IaCTH YHEPTHIA.

1-5

IIpocTpancTBeHHOE pacnpeaejieHle 3aMelISIOUMXCA HeHTpo-
HOB. KooduumeHT ncnonp30BaHus TEIUIOBBIX HEUTPOHOB. BeposT-
HOCTh M30exaTh yreuku B mporecce auddys3uu. BepostHocTs nzbe-
KaTh YTEUKU B MPOIIECCE 3aMEJICHUSI HEUTPOHOB. Y CIIOBUE KPUTHY-
HOCTH pPEeaKTopa.

1-5

IlepeyeHb 1a00pATOPHBIX PA0OT - He MPETYCMOTPEHBI YIeGHBIM IJIAHOM

3agaHus I CAMOCTOATEILHON padoThI CTYICHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHNs1)

Bcero
YacoB

YyeoHo- MeTo-
qHYECKoe
odecreyeHue

1

2

3

OO0mme xapakTepuCTHKH B3aHMOCHCTBUS HETPOHOB € sSIAPAMH.
[ToToKk HEUTPOHOB, MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKUE CeUe-
HUs, TUIOTHOCTB SJEP B CPENE Pa3HOTO XMMHUYECKOTO cocTaBa. Cko-
poctu peaknuid. O030p HEUTPOHHBIX cedeHU. OOmacTu >HEpruit
HEHTPOHOB - TemIoBas, NpoMexXyTouHas, ObicTpast. Kinaccuduxarms
siIep MO aTOMHOMY Becy. 3aBUCHMOCTH HEUTPOHHBIX CEUEHUU OC-
HOBHBIX PEAKTOPHBIX MAaTE€PHAIIOB.

10

1-5

Ilepenoc HeiitpoHoB. OOwmas Teopust. IlomydeHwe wuHTErpO-
1 hepeHIIaTbHOr0 ypaBHEHUs IiepeHoca HeUTpoHOB B cpene. MHre-
rpaiibsl paccesHus u fenenus. Mcrounnku. O01ue rpaHiYHbIe YCIOBHSL.
VYpaBHEHHE nepeHoca B MHTErpajbHOM Buzae. BeposTHoctu mposera
0€e3 CTOJNIKHOBEHHUI. DKBUBAJIEHTHOCTh IBYX (DOpPM ypaBHEHHUS MEPEHO-
ca.

15

1-5

Jud¢ys3us neiirponos. [Tonsrue o npouecce tudpdys3un B pusnke.
Huddysus neitrponos. [lapamerps! auddy3un HEUTPOHOB - TpaHC-
MOpTHOE cedeHue, korppuuueHT nuddy3un. YcioBus npuMEeHUMO-
ctu Mojienu auddy3un. OTHOCTOPOHHHUE TOKH, CYMMAapHBIN TOK.
BrIBOI BBIpayk€HUI 7151 OTHOCTOPOHHUX TOKOB B

Cpele, BhIpa)KeHUE CyMMapHoro Toka. 3akoH duxka. [lonydyeHnune

15

1-5




ypaBHenus nuddy3uu. Juddysnonnas pmaa. ['panudsbie ycaoBus
Ha rpaHuIle pa3zenia IByX Cpejl - HelpepbhIBHOCTh GpyHKUUH. ['pa-
HUYHBIE YCIOBUS Ha MPAHUIIE C BAKYYMOM, SKCTPAIIOJIMPOBaHHAs
JUIMHA.

VYpaBHeHue quddy3un B Tpex reoMeTpusx. Pemenre HeoJHOPOAHO-
IO ypaBHEHUs JJIs TPEX reoMeTpuil ¢ ucrouHukamu. CoOCTBEHHbIE
(GyHKIMU OJHOPOAHOTO ypaBHEHMsI. PU3NUECKUI CMBICI JUTHHBI
muddysun. Cpenpl ¢ neneHneM. MaTepuanbHblii HapaMeTp Cpeibl.
OnnoponHoe ypaBHeHue nuddys3un 11 cpensl ¢ nesnenueM. Oouue
peleHys ypaBHEHHsI B 0ECKOHEUHOM cpelie U B KOHEYHOM 00beMe.

3ame/JieHHe HEHTPOHOB B 0eCKOHEYHBIX cpeaax. PaccesHue 1-5
HEUTPOHOB B CUCTEME KOOPIUHAT - JIAOOPATOPHOM U LIEHTPaA UHEP-
uuu. CBsi3u CKOPOCTEH, YIIoB paccesHus. [IpenensHeie ciydau jo- 15
OOBOT0 M CKOJIB3AIETO CTOJIKHOBEHUH. MakcuMaIbHast moTepst
SHEPTruH, CTyNEeHbKa paccesiHus, anbda. M3oTponHoe paccesHue.
[TosnydyeHus COOTHOLLIEHUS /1711 3aKOHA PacCesiHuUs, €ro cMbIcil. PaB-
HOBEPOSITHOE CTATUCTUYECKOE PACIPEIETICHUE PACCESIHHBIX HEUTPO-
HOB. [losryuenue cpeHel SJHepruu HEUTPOHOB; CPEIHEN ITOTEPH
SHEPrUM Npu paccesHuu. Jleraprus, mkana jerapruu. BeiBoa ypas-
HEHUs 3aMe/lJIeHus] B OECKOHEUHOM cpejie Al Bojopoa 6e3 Mmorio-
LIEHMsI, BOAOPO/a C MOTJIOLIEHUEM, JII000T0 sipa 0e3 MOrIoUEHHS U
¢ norjoueHueM. CekTpsl 3aMeUIIFoIXcsi HEUTpoHOB. CrieKTp
®epmu. [lonydeHne BeIpaKeHHs U1 BEPOSTHOCTH N30EKATh 110~
[JIOUIEHUS TP 3aMe]IeHUU. Pe30oHaHCHbIN uHTerpai. beckoHeuHslit
pEe30HaHCHBIN HHTETpall 1 3((HEKTUBHBINA PE30HAHCHBIA MHTErpaJL.
3aBUCUMOCTH 3P PEKTUBHOTO PE30HAHCHOTO MHTErpaia oT paz0anJe-
HUSl OCHOBHOTO IOTJIOTUTEJNS SIIPAMH CPeibl U OT TEMIIEPATYPBHI.
Tepmanu3zanusi HeliTpoHoB. Tepmaim3anusi HESUTPOHOB. TerioBoe 10 1-5
paBHOBecue B cpene. Crnektp Makcpeuia. Ilornomenue, ynpyroe u
HEYIIPYro€ paccesHUe NpU TepManu3auuu. KorepeHTHoe M HeKore-
penTHoe paccesaue. M3menenne Crnexktpa Makcgemia - auddy3noH-
HBIH pa3orpeB CHEKTpa. YUeT pa3orpesa CIEKTpa 4epe3 TeMIepaTypy
HEUTpoHHOro rasa. IlpenenbHble ciiydan. YcpeaHEHUE CEYEHUH B
TEIJIOBOM 00JIACTH 3HEPTHH.

IIpocTpancTBeHHOE pacnpeejeHHe 3aMeAISIONUXCH HEHTpo- 15 1-5
HOB. Mozienb HenpeprpIBHOTO 3aMeaieHus. CBsi3b BPEMEHHU 3aMelie-
HUs U Jetapruu. Pemenne HecramoHapHoro ypaBHeHus: 1uddysun.
[TpubnuxeHue Bo3pacTa HEUTPOHOB. YpaBHEHMs BO3pacTa B cpejie
6e3 mornomieHus. uddy3rnonno-so3pactHoe mpudmmkenue. Bos-
MO>KHOCTbh M3MEPEHHUS BO3pAcTa.

PacuerHo-rpaduueckasi paGora He nperycMoTpeHa y4eGHbIM MJIAHOM
KypcoBasi padoTa ne npenycmorpena yueGHbIM ILIAHOM

Oobpa3oBaTe/ibHbI€ TEXHOJIOTMH

[Tpu peanuzanuu yuyeOHOro MaTepHuaia Kypca HCIOJB3YIOTCS pPa3M4Hble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIINE CO3/IaHUI0 aTMOC(Epbl CBOOOIHONH W TBOPYECKOW IHUCKYCCHU Kak
MEXy TpEToaaBaTeieM W CTyIeHTaMH, TaK U B CTyACHYEeCKOH rpymme. Llenpto mpu 3TOM siBIsieTcs
BbIpAabOTKa y CTY/IEHTOB HAaBBIKOB M KOMIIETEHIIUH, O3BOJISIOIIMX CAMOCTOSITEILHO BECTH HCCIIeI0Ba-
TEJbCKYIO M HayYHO-TIelarOrMYecKyto paboTy.




[Tpu m3ydennn nucuuruiiHbl «Teopus mepeHoca HEHTPOHOBY MPUMEHSIOTCS CIEAYIOIIIe 00pa-
30BaTEIbHBIC TEXHOJIOTHHU:
—  KJIACCHYECKOE JICKIIMOHHOE 00YYEHHUE C MCIIOIh30BAaHUEM HATJISTHBIX TTOCOOHIA,
— MpOBEACHUE JEKIUU MPU MOAAEPKKE MYJIbTUMEAHNA;
— TNPOBEACHUE MPAKTUYECKUX 3aHATUN C PEUICHUEM MPUMEPOB y JIOCKH, a TAKXKE MPHU MOAACPIKKE
MYJIBTUMENA, CAMOCTOSTEIILHOE PEIICHHE 3a/1a4 00YJYArOIIMMHUCS B IPUCYTCTBUU TPETIOaBaATEI;
— npoOJIEMHBIN TOJIXOI;
— pa3HOYpPOBHEBOE 00y4YEHUE;
—  CaMOCTOSITEIPHOE M3YyYCHHE NUCIMIUIMHBI OOYYaroNUMHUCS TPU TMOMOIIM yYEOHBIX IMEYATHBIX U
ANEKTPOHHBIX U3IAHUM;
—  uHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIIOTUA — B MHCTUTYTE MMEIOTCS CIICHUATH3UPOBAH-
HbIC TIOMEILECHUSI 11 CAMOCTOSITEIIBHOW paboThl, 000PYAOBaHHBIC IMEPCOHATBHBIMH KOMITBIOTEpA-
MU C BBIXOJIOM B IHTEpHET M ¢ JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME;
— HHTEPAKTUBHBIN ITI0CCAPUI 110 TEOPETUUECKON MEXAHUKE;
— METOJUYECKHE YKa3aHws (B TOM YHCIE B JICKTPOHHOW (hopMe) MO pa3iMuHbIM pa3JieinaM JTUCIH-
IJIMHEI.
CaMocTosTenbHast paboTa CTyIEHTOB IPOBOAUTCS MO/ PYKOBOJCTBOM IpPEIoiaBaTeNeil, ¢ okasa-
HUEM KOHCYJIBTAIIMHA W TIOMOIIH TMPH MOATOTOBKE K KOHTPOJBHBIM paboTaM, BBITIOJHEHUU JIOMAIITHUX
3aJlaHu i

(I)OHII OLCHOYHbBLIX CPEACTB

@DOH/1 OLIEHOYHBIX CPEJICTB MO TUCIUILINHE 00ECIeYnBaeT MPOBEPKY OCBOCHUS MIIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIIUNA U UX UHAUKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETO, PY-
0€XHOT0 ¥ MPOMEKYTOYHOTO KOHTPOJIS IO AUCITUTIIINHE.

CBsi3b MEXKAY GOPMHUPYEMBIMH KOMIETSHIIUSME U (POpMaMHU KOHTPOJISI UX OCBOCHUS NIPEICTaB-
JIeHa B clieyromien Tadnuue:

HaunmenoBanue KOHTpoO-
JIMPYEMBIX pa3/iesioB
(TeMbr)

No

o/

KOI[ U HAMMCHOBAHUC MHAUKATOpA A0- HanmenoBanue
CTHIKCHHS KOMIICTCHITUIH OLICHOYHOI'0 CPEACTBA

Bxo1HOW KOHTPOJIb

Bonpocsl BxogHOTO
KOHTPOJIS (YCTHO)
ATTecranys pas3esnoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoagHO# KOHTPOJb

1 Pazpen 1 3-0OIIK-1, Y-OIIK-1, B-OIIK-1, 3- TIK- | [IpakTuueckue 3aHATUS
9, V-IIK-9, B- [IK-9 Omnpoc B popme TecTa.

2 Pazgen 2 3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- TIK- | IIpakTuyeckue 3aHsATUS
9, V-IIK-9, B- [IK-9 Ompoc B popme yCTHO-

ro coodecenoBaHus

HpOMC)KYTO‘-IHaH aTTeCTanusa

3-OlIlK-1, YV-OIIK-1, B-OIIK-1, 3- IIK- | Bompocs! k 3k3aMeHy
9, V-IIK-9, B- I1K-9 (ycTHO)

1 | Dx3ameH

BxoaHol KOHTPOJIb NIpeIHA3HAYUECH JJIs BBISIBICHUS POOETOB B 3HAHUSAX CTYJCHTOB U TOTOBHO-
CTH UX K IOJYYCHHIO HOBBIX 3HaHUH. OHGHO'—IHBIG cpeacTtBa stk BXOJHOT'O KOHTPOJIA MPEACTABIIAIOT
co00¥ BOITPOCHI, KOTOPHIE 3a7aI0TCS CTYICHTaM B YCTHOU (hopme.



Bomnpocsl k codece10BaHUIO

DHeprusi CB3M sapa.
SnepHble peakuuu 1oj 1eUCTBUEM FaMMa-KBAaHTOB.
SlnepHoe B3anMOJIeIiCTBIE YaCTHII IIPH HU3KUX 3Heprusax. OOpa3oBaHue MPOMEKYTOUHOTO sSApa
O6omnoueunas mozenb siapa. [IpaBuia 3anoaHeHUs] 000I0YEK.

OHeprus CBA3M sIep.
3aKOHBI COXPAHCHUS U Pa3INIHBIC THITH B3aUMOICHCTBUN.

OcoOeHHOCTH SACPHBIX PEAKIIH 10 JeHCTBUEM 3apsyKEHHBIX YaCTHIL.

OcHOBHBIE XapaKTEPUCTUKH PAJAMOAKTUBHOTO pacnaja sjaep. 3aKOHbI paJu0aKTUBHOIO pacnaja.
DHepreTU4ecKue yCIOBUs BOZMOKHOCTH PaJAMOAKTUBHOTO pacmaja.
0. o- Pacrian. Mexanusm o- Pacriaja (kauecTBEHHOE pacCCMOTPEHHUE).
10. CeueHue AIepHBIX PEAKIUKA MPU HU3KUX SHEPrUsaX (IucrepcuoHHas Gopmyra).

11.  B-Pacman. Pazmuunbie Buasl B-Pacnana. KadectBenHoe paccmMoTpenne Mexanu3ma B-Pacmana.
12.  Bwujabl HEUTPOHHBIX peakiuii. Pe3oHaHCHBIC peakiuu. VICTOUHUKH HEUTPOHOB M UX IPUHITUII ICH-

LN~ WDNE

CTBHSL.
IIkana oueHUuBaHus 00y4aK0IIErocsi HA BXOJJHOM KOHTpOJIe
banabl
TpeOoBaHus K 3HAHUSIM, YMEHHSAM U HABBIKaM 00y4Yaroerocs PefiTHHIOBOM
OLIEHKH
OOyJarommiicss OTIUYHO BIAJECET OCHOBHBIMH IOHSATHUSMH MAaTeMaTUKH, (DHU3UKH, 5

Ha‘lepTaTeHBHOﬁ T'COMCTpUU U I/IH)I(eHepHOﬁ l"pa(i)I/IKI/I, 3HACT U YMCCT NMPHUMCHATHL OC-
HOBHBIC (bOpMy'J'IBI H 3aKOHBbI, MOXKCT PCIIATh HCCTAHAAPTHLIC 3a1a4H.

OOyuaromuiicsi XOpoIIo BiaaeeT OOJbIIEeH YaCThI0 OCHOBHBIX MOHSATUNA MAaTEMAaTHKH, 2-4
¢u3uKy, HauepTATETFHONW TEOMETPUH M MH)KEHEPHOU rpaduKu, 3HAET U yMEeT MpuMe-
HSITh OCHOBHBIE (DOPMYIIBI M 3aKOHBI, BIIaJIE€T METOAUKON PEIlIeHUs] TUITOBBIX 3a/1a4.

OOyuarouiics UMeeT yIOBJIETBOPUTEIbHBIH YPOBEHb 3HAHMS MAaTEMaTHKH, (U3UKH, 1
HauyepTaTeIbHON reOMETPUM U MH)XKEHEPHOW IpauKH, 3HaeT OCHOBHBIE (OPMYJIBI U
3aKOHBI, CIIOCOOEH peniaTh MPOCTEHIIINE 3a/1auH.

OOyuaromuiics NMpakTHUECKH HE OBJAJeNl 3HAYUTEIbHOM YacThIO NMPOrPaMMHOI0 Ma- 0
TepHuaja U HE BIaJeeT BaXHEUIIMMU UHCTPYMEHTAMU MaTeMAaTUKH, (GU3UKU U Hadep-
TaTEJIbHON F€OMETPUM U MHKEHEPHOU rpaduKH, HE YMEET pelliaTh Ja)ke TUIOBbIX 3a-
Jag.

OueHo4HbIe CPeACTBA A5 TEKYIIero KOHTPOJIA
Paznen 1
Tect mo pazneny 1
1. Hyknug — ato
A) Monexyna onpedenennozo cocmasa
b) Xumuueckuii snemenm ¢ onpedenennvim HOMepom
B) Aopo c onpedenennvim uucmom npomonos u Hetimponos
2. HaunGonp1ei (1o MOIyJII0) SHEprHel CBA3U 001aJatoT A1pa ¢ MacCOBBIM yuciioMm A) 1-10
b) 50-60
B) 200-240
3. Anb¢a-akTUBHBIE Apa HAXOJATCS Ha KapTe U30TONOB B 00JaCTH
A) Jlezkux sdep
b) Cpeonux sioep



B) Tsoicenvix anemenmos

4. O6pazoBaHue >EKTPOH-TIO3UTPOHHOM Mapbl BO3MOXKHO JUI (POTOHOB YHEPTUI

A) Jliobwix

b) bonee, uem snepaus, coomeemcmayouas macce noKos 3J1eKmpoHa

B) Bonee, uem yogoenuas snepeus, coomeemcmayowas Macce noKos 31eKmpona

I') Takas peakyus Hego3MOdICHA

5. YKa)XuTe HEM3BECTHYIO YaCTHUIly B PEAKLUU

A) Bmopuunuwiii Hetimpon

b) I[Ipomon

B) Ilozumpon

1) Onexmpon

6. [InoTHOCTH MOTOKA HEUTPOHOB (MJIM UHBIX YACTHUI[) — ATO

A) Hucno netimpoHos, nepecexkaroujux 8blOPAHHYIO dJIeMEHMAPHYI0 NIOWAOKY 8 NPOCMPAHCmEe
8 onpeoeyenHOM HanpagieHuU 8 eOUHUYY 8peMeHU

b) Yucno neiimponos, ucnyckaemuix blOpanHoU MoyKol NPOCMpaHcmeda 6 eOUHUYY 8PeMeHU

B) Yucno meiimponos, nepecexkaroujux 60 6cex HANPABIEHUSAX NOBEPXHOCHb INeMEHMAPHOU
cghepvl 8 eOunUYy 8pemeHU

7. MukpocedyeHue 3axBara O0JIbIINHCTBA SAEP 3aBUCUT OT SHEPTUU KaK

A) o,=const*(E)®?

B) 6,=const-(E)™

B) Ga=const-(v)'2, IJIe V — CKOPOCTh HEHTPOHOB

8. B cpene umeercst KOHIIEHTpaLUs TEIUIOBbIX HEUTPOHOB (¢ sHeprueit 0,025 3B), paBHas 10%°,
Haiigure miuoTHOCTh MOTOKa HEHMTpoHOB? Maccy HEHWTpOHA HPHUHSATH NMpUOIMKEHHO 1,675- 10% kr.
ITocrosaunas bonprimana k=8.62- 107 »B/K.

A) D=2,2-10" 1/(cm®c)

B) @ = 2,2-10" 1/(cmPc)

B) lannwix onsa pewenus 3a0auu He0ocmamouHo, HeodXo00UMa CKOpoCcmy HelUmpoHO8

9. HanbonpIas 4acTb SHEPIUH, BBIJCIAIOLICHCS TIPU AEJICHUN s/1pa, BEICBOOOXK1aeTcs B hopme

A) Kunemuueckotl sHepeuy MCHOBEeHHbIX HEUMPOHO8 OeleHUs

b) Kunemuueckotii snepeuu 0cKoIKo8 Oenenust

B) Onepauu menosennvix camma-keanmos

I') Dnepeuu bema- u eamma- pacnados 0CKOIK08 OeleHus

10. TpancnopTHast JyIMHA — 3TO

A) Cpeousisa Onuna, Ha KOMOPYIO CMewaemcss meniogou HeumpoH U3 MmouKu poHCOeHUs 00
MOYKU NO2TNOWEHUS

b) Cpeounsa onuma, na komopyr cmewaemcs meniogol HeUmpoH U3 MOYKU POHCOeHUs 00
MOYKU NO2TNOWEHUS 8 NEPBOHAYUATILHOM HANPABIEeHUU

B) Cpeonsas onuna, na komopylo cmewjaemcs menjiogou HetimpoH U3 MOYKU PO#COeHUsl 8 nep-
B0HAYUANLHOM HANPABIEHUU 3 beCKOHeuUHOoe YUCIIO0 CIMOJIKHOBEHUN 8 Heno2nowaiouell cpeoe

11. [oporoBbie HYKIHBI

A) DT0 HYKIHBI, KOTOPBIE 3PPEKTUBHO ACTATCS HEUTPOHAMH € SHEPTUEH He HIDKE Iopora

b) Oto Hykanabl, koTopbie 3QPEKTUBHO NENIATCI HEUTPOHAMH C SHEPTUEH HE BhIIIE TOpora

B) D10 HyKIMABI, KOTOpPBIE MPU AETEHUU UCITYCKAIOT HEHTPOHBI C SHEPTHUEN HE BBIIIE TOpora

12. 3ana3apiBaronue HEUTPOHBI MOSBISIOTCS

A) U3 0CKOJIKOB J1eIeHus], UMEIOIINX U30bITOYHOE YHCIO HEUTPOHOB

b) U3 sinep TonnuBa, mpeTepreBaomnX CIIOHTAaHHOE JIeJICHHE

B) [Tocne mporecca 3amMenieHns Ha JETKUX spax

13. BriOepure BblpakeHUE, HE UMelolIee OTHOLIEHHE K MU ()y3nOHHOMY NPUOINKEHUIO



A) Hetlmpon-HelimpoHHbiM 83aumooeticmaeuem npeHeope2arom

b) Cpeoa cuumaemcs comoeennoti, crabonoziowaowei

B) Heiimponwsi umerom 00Hy u my dice CpeoOHiO IHepauio

I') Cpeoa cocmoum uz 001020 1 mo2o e euda soep

14. Jlna ynpasisieMmoro Habopa MOIITHOCTH

A) koaghpuyuenm pasmHodceHUs He 00HCeH NPesbiulams eOUHUYy

b) koagppuyuenm pazmnodrcenus Ha MCHOBEHHBIX HEUMPOHAX He QOIHCEH NPEGbILUATM eOUHULY

B) koagpgpuyuenm pazmmoscenus Ha MeHOBEHHBIX HEUMPOHAX He 00aNCeH npesvluiamsv [+p,
2o0e ff — 00715 3anazovl8aAOWUX HEUMpPOHOS.

') ko3 humeHT pa3sMHOKEHUS HE JOJDKEH MpeBbImaTh 1—f.

15. [I10THOCTB MOTOKA HEUTPOHOB (MJIM UHBIX YACTHUIL) — 3TO

A) Hucno HelimpoHo8, nepecekarouiux 6bl0PaAHHYI0 21eMEeHMAapHYIo NIOWAOKY 8 NPOCMPAHCIEe
8 OnpeoesleHHOM HanpagieHuy 6 eOUHUYY 6PeMeHU

b) Yucno neiimponos, ucnyckaemvix blOpaHHOU MOYKOU NPOCMPAHCINEA 8 €OUHUYY BPEMEHU

B) Yucno nerimponos, nepecekarowux 60 6cex HanpasieHusx NOBEPXHOCMb dNeMeHMapHou cghe-
Dbl 8 eOUHUYY 8PeMeHU

16. Mukpoceuenue 3axBaTa OOJBIIMHCTBA SJIEP 3aBUCUT OT SHEPTUU KaK

A) o,=const-(E)°°

B) o,=const-(E)™

B) Gazconst-(v)'z, I7I€ V — CKOPOCTh HEHTPOHOB

17. B cpene mmeeTcss KOHIICHTpAILUs TEIUIOBBIX HEUTpoHOB (¢ 3Heprueit 0,025 sB), paBHas
10'°. Haiiaure mI0THOCTH MOTOKA HEHTpoHOB? Maccy HEUTPOHA MPUHATH MPUOIIIKEHHO 1,675-10%
kr. Ilocrosuas bonsimana k=8.62-10™ 3B/K.

A) ©=2,2-10" 1/(cm?c)

B) @ =2,2-10" 1/(cm?c)

18. TpancnopTHast JIMHA — 3TO

A) Cpeodnssn Onuna, Ha KOMOPYI0 cMewaemcs meniogol HeUmpoH U3 MOYKU POAHCOEHUSE 00 MOU-
KU NO2NOWEHUS.

) Cpeonsa onuna, na komopyio cmewjaemcs mensiogou HEUMpOH U3 MOUKU POHCOEHUsL 00 MOY-
KU NO2IOWEHUS 8 NEPBOHAYUATILHOM HANPABIeHUU

B) Cpeonsia onuna, na komopyto cmewjaemcs: menio8ou HetmpoH U3 MouKU pOHCOeHUsl 8 Nepeo-
HA4anibHOM Hanpagienuu 3a 6ecKoHeuHoe YUciio CMOJIKHOBEeHUIl 8 Henoziowaouel cpede

19. BeiGepure BbpakeHUE, HE UMEIOIee OTHOIIEHHE K MU )Yy3HOHHOMY TPUOTHKEHUTO

A) Hetimpon-netimpounvim 3aumooeiicmeuem npeneopezaom

b) Cpeoa cuumaemcs comoeennotul, crabonoenowaroweti

B) Heiimpousi umerom 00Hy u my dice cpeoHIo0 IHepUo

I') Cpeoa cocmoum u3z 00no20 u moeo dxce 8uda soep

20. Onpenenure IIOTHOCTh MOTOKAa HEUTPOHOB @ OT TOYEYHOIO HM30TPOIMHOrO HCTOYHHKA
HEWTPOHOB MOIIHOCTBIO ( Ha pacCTOSIHUM R OT HEro B Bakyyme.

q
A)CD=4TL'R2
B) ® = q X 4mR?
B)q>=#

IIIxaja oueHUBaAHHUA 00y4YAIOLIErOCsl HA TeCTe
Kaxp1ii Tect conepkut 1o 20 BompocoB. 3a KaX /bl MpaBHIbHBINA OTBET HauKciseTcs 1 6am.
ITpu oTBeTe cTyneHTa MeHee ueM Ha 60% BOIIPOCOB, TECTOBOE 33JaHNE HE 3aUUTHIBACTCA U Y CTYACHTA
oOpasyercs A0JAT, KOTOPBINA JOHKEH OBITh 3aKpPBIT B TEUEHUH CEMECTpa WIIM Ha 3a4eTHOM HeJerne.



Pa3zgen 2
Bomnpocsl 1J11 yCTHOr0 onmpoca mo pasjaeiy

1. Kunematuka cronknoBenuid. LleHTp macc (MHepLUUM) U ONPEIETICHUE €T0 TOJIOKEHUSI.

2. Paccesnue (3ameienne) HeTpoHoB Ha siapax cpeasl B JICK u CLIU.

3. W30- n aHn3oTponHoe paccesHue. TpaHCIIOPTHBIE BEIMYMHBI.

4. 3aBHCHUMOCTH TIOTEPHU SHEPTUH OT YIJIa PACCesHUS U MacCOBOTO ynciaa. MUHUMaIbHAS U MAKCH-
MaJIbHas TIOTEePsl YHEPTUH.

S. CryneHbka 3aMeJJIEHUS.

6. @OyHKIUS paclpeieleHns PacCesTHHOTO HEUTPOHA [0 SHEPIUH (JICTapruu) B mpejenax CTyIeHbKU
3aMeJICHHS.

7. CpenunenorapudmMudeckas noTepst SHEPrUy B OJJHOM CTOJIKHOBEHHH. JleTaprus.

8. 3aMeuisronias U NOrJIoarIas crnocooHocTh cpenbl. Koadduuunent 3amenyienus cpesl.

9. JIOCTOMHCTBA U HEJOCTATKU IPUMEHSAEMBIX 3aMeUIUTENIEH.

10. VYpaBHeHuUe 3amMeJIeHHs] HEUTPOHOB B OECKOHEYHOM cpejie.

11. DHepreTu4ecKoe pacrpeaeeHue 3aMeIISIoIUXCs HEUTPOHOB B 0ECKOHEYHOM TOMOTE€HHOM Herlo-
rJIOLIAKOIIEH cpejie s JIETKUX siiep (BoJlopoJa), TshKeNbIX saep u cmecu saep. Crnektp depmu.

12. 3ameieHMe Ha JIETKUX siipax (Bopopone, A=1) ¢ nornomeHueM. BepostHocTh n36exaTh 1orio-
IICHUS TPU 3aMeJJICHUU HEHTPOHOB.

13. 3amemieHne Ha TsHKEbIX sapax (A>1) ¢ moryioneHueM.

14.  Mopenb HenpepbIBHOTIO 3aMeIIeHNs. Y paBHEHHE 3aMeiieHns B 11 Py3uOHHOM MPUOIHKEHUN U
11 y3nOHHO-BO3PACTHOM MPUOINKEHHH.

15. Bospact HEUTPOHOB.

16.  YpaBHeHue Bo3pacTta, paHUYHbIC U TPOYNE YCIOBHS I HAXOXKICHUS PEUICHUS] yPaBHEHUS BO3-
pacra.

17. Bpewms 3ameienus u Bpemst 1udy3un HEHTPOHOB.

18. MrHoBEeHHBIE U 3aI1a3/1bIBAIOIINE HEUTPOHBL. BpeMs )KH3HU TOKOJICHHUSL.

19. Jnvna nuddys3un u uinHa murpanuu. [lnomaas Murpanuu.

20.  Meroauka OLEHOYHOI'O pacueTa BO3pacTa U BpEMEHHU 3aMeIJICHUs HEMTPOHOB B PAa3JIMYHBIX Cpe-
Jax.

21. HeiTpoHHBIN LIUKII B IAEPHOM pEaKTOpE.

22, ®dopmyIia YeThIpeX COMHOKUTENEH.

23. D¢ dexTuBHBINA K03()YUIHMEHT pa3MHOKEHUS HEUTPOHOB JJ1s1 OECKOHEUHON M KOHEUHOU Cpefl.

24, Pa3nuuHble ycinoBus KpUTUUHOCTH SIP.

IIkana oneHnBaHus 00y4arolerocst Ha onpoce
Ha omnpoc mpennaratoTcst yeTsipe BOIIpoca Ha yCMOTpEHHeE IpernojaBarens. Bpems orBera Ha Bo-
npoc 1-1,5 munytsl. Kputepuu oueHku (MakcumanbHoe KoiaudecTtBo OamioB — 20 OamioB): Ctou-
MOCTh OTBETa Ha KaXXJIbIH BOIPOC cocTaBisieT 5 OamioB. 20 6amioB — mpu oTBeTe Ha 4 Bompoca; 15
6amoB — pu oTBeTe Ha 3 Bompoca; 10 6amioB — npu oTBeTe Ha 2 Bompoca; 5 0aIoB — MpU OTBETE HA
1 Bompoc; 0 GamnoB — Npu OTCYTCTBUM OTBETa HA BCE BOMPOCHI. HemonHble W 4acTUYHO OIIMOOYHBIE
OTBETHI Ha BOIIPOC MOT'YT OBITH OLIEHEHHI B 3 Oasuia.

OuneHo4HBbIE CPeICTBA A5 MPOMEKYTOYHOH ATTeCTAUN
Bonpocsl k 3k3ameny
1. O6mas knaccuuKanus 31eMeHTapHbIX YacTull. Mosekyna. Atom. SAapo. [lonsTHe «3meMeHT»,

«HyKaua». CBoMcTBa s/1epHBIX cUil. MI30TOMIBI, M30TOHBI, H300aphl. 3epKanbHbIe Aapa. baza HykIMI0B
JANIS



2. Mopenu snpa. CBolicTBa siepHbIX chil. JleexT Macchl U SHEPTHSI CBS3H.

3. 3aBUCHUMOCTD yAEIBbHON SHEPTUU CBSI3U OT MAacCOBOTO UKCia. DHEPreTUUecKuil ciektp saep. Uzo-
MEpBI.

4, PanmoakTBHOCTB U €€ BUJIbl. AKTUBHOCTH U30TOMOB. 3aKOH paJl0aKTUBHOIO pacnaza. Paguoak-
THBHOE paBHOBecue. Anb(a- 1 OeTa-pacrnaji, UX 0COOEHHOCTH.

S. Bo3snelictBue nOHU3MPYIOLIEro U3iydeHus: Ha opranu3M. J{o3bl uziyuyenus. [locinencreus

6. B3aumoneiicTBre u3nydeHus ¢ aroMaMu u aapamu (hotorddext, komnroH-3¢ddekr, porosinepHas
peakus, poxKJACHHUE JIEKTPOH-TIO3UTPOHHBIX map). Dddext Méccbayapa.

7. Anepusie peaknuu. [Ipsmoe Bzaumoericteue. CoctaBHOE s71p0. DP(HEKTUBHOEC MUKPOCECUCHUE
peaKuy JaHHOTO BUAA G . 3aK0oH 1/v mist Mukpocedenuii. baza HelTponHbix ceuenuii JANIS.

8. OcobeHHOCTH peakuii Mo ASWCTBUEM 3apsHKEHHBIX YyacThll. TyHHennpoBaHue, Hag0apbepHOe
OTpakeHHUE.

9. Buapl HelTpoHHBIX peakuuid. PesoHancHbie peakuuu. MICTOUHMKY HEUTPOHOB M UX MPUHLIMI JACH-
CTBHUSL.

10. CpIpbeBble (BOCIIPOU3BOIAIINE, TOPOTOBBIE, AETUMBbIE) HYKJIN/bI. TOIIMBHBIC WIN JENIAIIUECS
HYKJIH]IBI.

11. Peakuus nenenus. LlenHas peakuus neneHus. 3aBUCUMOCTD YAEIBHOTO BBIX0/1a OT MaCCOBOTO
qucia siep-ockoinkoB. Hanbosee BeposTHOE OTHOLIEHHE MAaCcC U SHEPTUN OCKOJIKOB.

12. Iennas peakuus nenenus. Pacnpenenennue sHEpruy py pacnaje TOIUIMBHOTO siapa. MexaHu3M
oOpa3oBaHHMs TeIUIa B siepHOM peakTope (SP).

13. Knaccudukanus saepusix peaktopoB. Cxember ADC.

14. D¢ dextuBHBI K03(QPUITHEHT pa3sMHOKEHUS HEUTPOHOB. PeakTnBHOCTH. KMHETHKA Ha MTHOBEH-
HBIX HEUTPOHAX.

15. 3ana3apIBaroniye HeUTpoHbl. Poib MTHOBEHHBIX U 3alla3/IbIBAIOIINX HEUTPOHOB B yrpaBieHuu S1P.
[lepuon peakropa.

16. Briropanue TorumBa B simepHoM peaktope. OTpaBiieHHe KCEHOHOM (KpaTKo).

17. CrniekTpsl 3HEpruu HeUTpoHoB B TemioBoM SP. [lonsTHe «Tepmanuzanns HeHTPoHOBY. OTINYMS

OOBIYHOTO M HEUTPOHHOTO ra30B. BeruncieHue no n3BecTHON (GyHKINHU pacrpeieseHns HEUTPOHOB 110
SHEprusM cpeaHel, Hanbosee BEpPOSTHON U MeIMaHHON SHEPTHUil CIIeKTpa.

18. XapakTepuCTUKU HEUTPOHHOTO NOJISA: CIIEKTP HEUTPOHOB, INIOTHOCTh HEUTPOHOB, IIIOTHOCTB 110-
TOKAa HEUTPOHOB, INIOTHOCTh TOKA HEUTPOHOB. (DiTroeHC.

19. CKOpOCTb peakIy JaHHOTO BUJIA AJI1 MOHODHEPTETUUECKUX HEUTPOHOB. MakpoCKONM4ecKoe ce-
YEHHUE.

20. JlinHa cBoOoaHOrO pobera HeUTpoHOB. DU3NUECKUM CMBICI ATHX BelnuuuH. C1abo- U CUIIBHOIIO-
[JIOIIAK0IIAs HEUTPOHBI Cpea.

21. Juddysus Helirponos. 3akoH Puka a1 HEUTPOHOB. Juddy3rnoHHOE NPUOIIKEHUE, YCIOBUS €T0
IIPUMEHUMOCTH. BbIpaskeHus )11 OTHOCTOPOHHUX TOKOB HEUTPOHOB.

22, TpancnopTHas AuHa paccesiHUs, TPAaHCIIOPTHAS JUIMHA U MakpocedeHue. Mcnonp3oBanue TpaHc-
MOPTHBIX BEJIUYUH B ypaBHEHUU AudPy3un

23. VYTeuka, OTIIOIIEHUE U TeHepaLis HEUTPOHOB. balaHCc HEUTPOHOB.

24, VYpaBuenue quddy3un A Heaensmencs (cinadonensuieiics) 1 pa3sMHOXKaoei cpeasl. JinnHa
mud¢y3un. MarepuanbHblii MapamMeTp peakTopa.

25. WNHTerpanbHOE ypaBHEHHUE I IOTOKAa MOHOYHEPreTHUECKUX HEUTPOHOB [laliepiica n kuneTnye-
ckoe ypaBHeHHE bonbiimMaHa (03HaKOMHUTEINBHO).

26. ['paHnyHbBIE U TPOYME YCIOBUS ISl HAX0XKJICHHS PeLICHUs ypaBHEHU JUPPy3uu A7 dJIeMeHTap-

HBIX T€OMETpU. DKCTpanoIMpoBaHHAs TPaHMIIA U HKCTPANIOINPOBaHHAS JUIMHA. MeTouKa petieHus
ypaBHeHust 1uddy3un.



27. [Tpumep pemenus ypaBHeHus qudy3un a1 Hepa3MHOXKAIOIIEH Cpeibl B ciydae cheprudeckon
CUMMETPHUU C TOUYCUYHBIM HCTOYHUKOM HEUTPOHOB B 1eHTpe. Jnnna nuddysuu, ee cMmbic.

28. Oo1ee pemenvie ypaBaeHus Tudy3un B Cirydae HEPa3MHOKAIOMICH CpeIbl AJIs TIIOCKOH TeoMeT-
puu (ronsiii AP — 6e3 orpaxkarens).

29. Brustaue orpaxatens. Anb0eso.

30. OpnorpymnmoBoe (ogHOCKOpOocTHOE) auddy3rnoHHOe pudImxkerne. [IoHsITHEe 0 MHOTOTPYIIIIOBOM
NpUOIMKESHUH.

31.  Kunemaruka cToJIKHOBeHHIA. LIeHTp Macc (MHEpIH) U ONpeie]IieHHE ero mojiokeHus. PaccesHue

(3amemienue) HeiTpoHoB Ha siapax cpenbl B JICK u CLIU. M30- n anu3oTrponHoe paccessHue. TpaHcmopT-
HBIE BEJIMYUHBI.

32. 3aBUCUMOCTb IOTEPH SHEPTUU OT yIJla PACCESIHUS U MacCOBOr0 yuciia. MUHUMabHAs U MaKCH-
MasbHas noteps sHepru. CTynenpka 3ameyienus. OyHKIUS pacipeieseHs pacCesTHHOro HEHTPOHa 1o
SHEPTrUH (JETapruu) B Mpeenax CTYEeHbKU 3aMe/IJICHHUS.

33. Cpennenorapudmudeckas MoTeps YHEPTUU B OJJHOM CTOJIKHOBEHUH. JleTaprus. 3amenmsiomas u
noryomaronias cnocodHocts cpeabl. KoaddummenT 3ameienus cpenbl. JloCTOMHCTBA M HEJOCTATKH
MPUMEHSIEMbIX 3aMeIJTUTeNeH.

34. YpaBHeHHe 3aMe/IJIeHHs] HBUTPOHOB B OECKOHEUHOM cpefie. DHepreTUYeCcKoe pacipeesieHue 3a-
MEJUISIONINXCS. HEUTPOHOB B 0€CKOHEUHOM TOMOTEHHON HETIOTJIOMIAIONIEH cpe/ie A JIErKuX siaep (Bojo-
poJia), TXxeNbIX aaep u cmecu sanep. Crnektp Pepmu.

35. 3ameieHe Ha JIETKUX sipax (Bopopone, A=1) ¢ nornomeHueM. BepostTHocTh n36exaTh 1orio-
IIEHUs TP 3aMeJUIEHUU HEUTPOHOB. 3aMeIJIeHHE Ha TSOKETbIX aapax (A>1) ¢ moriomeHuem.
36. Mopens HenpephIBHOTO 3aMeJICHUs. Y paBHEHUE 3aMeIeHuUs B 11 (HYy3HOHHOM IPUOIMKEHUH U

m(y3nOHHO-BO3pACTHOM MpHOIKeHNU. Bo3pactT HEHTpOHOB. Y paBHEHHE BO3pacTa, IpaHUYHBIC U
IIPOYME YCIIOBUSA JJI HAX0XKACHUS PEIICHUS ypaBHEHUS BO3pacTa.
37. Bpewms 3ameuienus u Bpems Aud@y3un HeMTpoHOB. MTHOBEHHBIE U 3aMa3/IbIBAIOIIE HEUTPOHBDI.
Bpewms sxusnu nokosnenus. Jynmna auddysun u ymHa Murpanuu. [nomans murpamnuu. Metoauka onie-
HOYHOI'O pacyeTa BO3pacTa U BPEMEHM 3aMEJUICHUSI HEUTPOHOB B Pa3JIMYHBIX CPEaX.
38. HeiiTponHblii 1IMKI B siiepHOM peakTope. PopMyiia yeTblpex cOMHOXHUTeNeH. D HekTuBHBIN KO-
3G GUIMEHT pa3MHOKEHHS HEHTPOHOB 1151 0ECKOHEUHOM U KOHEUHOH cpeal. PazinnuHble yCIOBUS KpUTHY-
HocTH SP.

IlIkayna oneHnBaHus 00y4alolIerocs Ha IK3aMeHe

banibl
Ouenka . .
YpoBeHb 0CBOEHHSI MaTepHaJia PeldTHHTOBOM
(cranmaptHas)
OLIEHKH
Teoperndeckoe coliepKaHUe AUCIUTUIMHBI OCBOCHO MOJHOCTHIO, 0e3 OTtnu4HO 36-40

po6esoB, HE0OXOAUMBIE MPAKTHUYECKHE HABBIKK pabOThI C MaTepHa-
JIOM TOJHOCTBIO chopmupoBanbl. OOydaromuiicss HCUYEPIBIBAIOLIE,
MI0CJIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO M3J1araeT MaTepuall,
yMEET TECHO YBA3BIBATb TEOPUIO C IPAKTUKOH, BIaJeeT Pa3HOCTO-
POHHUMM HaBbIKAMM U TIPUEMaMH BBIMIOJIHEHUS MPAKTHUYECKUX 3a/1a4,
IIPUYEM HE 3aTPYAHAETCS C OTBETOM IPU BUIOU3MEHEHNUH 3aJaHUM.

Teopernueckoe copepKaHHe JUCHUILIMHBL OCBOCHO HPAKTHYECKH Xopomo 31-35
MOJHOCTBIO, OOYYAIOIIUIICS IPaMOTHO M IO CYHIECTBY M3JIaraeT Ma-
Tepua, He JIOMYCKasl CYIECTBEHHBIX HETOYHOCTEH, NPAaBUILHO MPH-
MCHACT TCOPETUYCCKUC IIOJIOKCHHA IIPU PCIICHHUUN IMPAKTUYCCKUX
BOITPOCOB W 3a/a4, BJIaJACCT HeO6XOI{I/IMBIMH HaBbIKaMU U IIPUEMaMU
UX BBIIOJTHEHHUS.




Teopernueckoe copep:kaHue AUCHUILTAHBI OCBOCHO YaCTUYHO, 00y- | Y IOBIETBOPH- 24-30
YAOIIUIiCS UMeeT 3HaHMS TOJIBKO OCHOBHOTO MaTepHala, JOIMyCKaeT TEJIBHO
HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (OPMYIHPOBKU, Hapylie-
HUS JIOTHYECKON MOCIEA0BATEIbHOCTH B U3JI0KEHUU MaTepuania, HO
po0esbl He HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOANMbIE MpaK-
TUYECKHE HaBBIKA PAa0OTHI C OCBOCHHBIM MAaTEpHAIOM B OCHOBHOM
chOpMUPOBAHbI, OJHAKO OOYYAIOLIUICS HCIBITHIBACT 3aTPYAHCHUS
MIPY PEICHUN MPAKTHYECKUX 3a7au.
Teopernueckoe copepkaHue AUCIHUILUIMHBI OCBOEHO YaCTUYHO, 00Y- He 0-23
YAIONIUIICS JTOMYyCKAeT CYHIECTBEHHBIC OIIMOKH, HE BHAWUT B3aUMO- | YIOBJIETBOpU-
CBSI3M TEOPHUH C MPAKTHUKOM, HEOOXOAMMBIEC MPAKTUUYECKHE HABBIKU TEIBHO
paboThl HE chOPMUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX Pabo-
4yell MporpaMMol JUCHUIUIMHBI YY4EOHBIX 33/IaHUil HE BBITOJHEHO.
Heo0xoauma nomonHUTENbHAS caMOCTOsITeNIbHAsE padoTa Haj MaTe-
pHuasioM Kypca.
Bauibl ”TOroBoi pEMTUHIOBOM OLEHKH IO AUCUUILTHHE «Teopus nepeHoca HEUTPOHOBY:
banisl
(uToroBoit OcBoenue
N . . TpeboBanusi K 3HAHUAM
PEUTUHIOBOM | KOMMeTEeHI Uit
OLIEHKH)
100-85 [IponBunyTthiii | OTBETBI Ha TOCTABICHHBIE BOIPOCHl IIOJIHBIE, YETKHE U
YPOBEHb pasBepHyThle. PemieHuss 3amad  JOTHYHBIL, JIOKa3aTeNbHBI U
JEeMOHCTPUPYIOT aHAIMTHYECKUE W TBOPUYECKUE CIOCOOHOCTH
CTY/CHTA.
84-70 Cpennuit JlatoTcs monHBIE OTBETHI Ha IMOCTaBJeHHBIE Bompockl. ITokazano
YpPOBEHb YMEHHUE BBIJEISATh IPUIMHHO-CIIEICTBEHHBIE CBs3H. [Ipn pemennn
3a7ad JIOMYIICHbl HE3HAYHMTENbHBIC OINMOKHM, HWCIPABICHHBIE C
MIOMOIIBIO «HABOJIAIINX» BOIPOCOB MPENOaBaTesl.
69-60 bazoBsrii OTBeTbl Ha BOMPOCHI W pEIIeHHWs TIOCTAaBICHHBIX 33134
YpPOBEHb HEIOCTaTOYHO ToNHbIe. Jlormka ¥  TOCIIeIoBaTeNbHOCTh B
pelIeHUH 3ajJady UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IBI.

Crynent, nonyunBimii Mmenee 60% OT MakCUMaJIbHOTO Oayia 3a pa3iesl NUCHMIUIMHBI WITH

IMPOMECIKYTOYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 I[&HHOfI JHUCIHUITIIINHEC.

YueOHO-MeTOAM4YecKOe U UHPOPMAIMOHHOE oO0ecneyeHre Y4eOHOHl auCIHU-

TIJIMHBI
OcHOBHas nuTeparypa:

1. Caganzep, B. . ®usnueckas Teopus aIepHBIX peakTopoB : yuebHoe nocodbue / B. U. Casan-
nep, M. A. YBakun. — Mocksa : HUSY MU®MU, [6. r.]. — Yacts 2 : Teopus BO3MyIIEHUN U Me/I-

JICHHBIE HecTarmoHapHbie npouecchl — 2013. — 152 c. https://e.lanbook.com/reader/book/75779/#4

2. bapannuk, A. A. Jlexiun o kypey "Teopust mepeHoca HeWTpoHa : ydyeOHOe mocodue / A. A.

bapanuuk. — Mocksa : HUSIY MU®U, 2012. — 164 c. https://e.lanbook.com/reader/book/75925/#1



https://e.lanbook.com/reader/book/75779/#4
https://e.lanbook.com/reader/book/75925/#1

3. Kanmunun, B. B. [Ipuknannas neiitponnas ¢usuka : yuednoe nocoodue / B. B. Kagunun, E. B.
Ps6esa, B. T. Camocagueii. — MockBa: HUSIAY MHUOU, 2011. — 124 c.
https://e.lanbook.com/reader/book/75893/#2

JlononHuTenbHAs TUTEpATypa:

4. Konecos, B. B. ®aiinbl siepHbIX TaHHBIX U WX UCIIOJIB30BaHHWE B HEHTPOHHO-(DU3UIECKUX pac-
yerax : yueOHoe mocodue / B. B. Konecos, M. 1O. TepHosbix, I'. B. TuxomupoB. — Mocksa : HUAY
MU®DU, 2014. — 68 c. https://e.lanbook.com/reader/book/103227/#2

5. Casanzep, B. 1. ®usundeckas Teopus SAESpPHBIX peakToOpoB : yueOHoe nocodue / B. U. CaBaH-
nep, M. A. YBakud. — Mocksa : HUSY MU®U, [6. r.]. — Yacte 2 : Teopust BO3MyIICHUN U MeJI-
JICHHBIE HecTaloHapHblie mpouecchl — 2013. — 152 c. https://e.lanbook.com/reader/book/75779/#4

MaTepHaJILHO'TeXHl/I‘IeCKOG odecrmeueHue y‘leﬁHOﬁ JUCIHUIIIIMHBI

JIeKIMOHHBIE W TPAKTHYECKUE 3aHATHS MPOBOJATCS B yU4eOHOW aymauTopuu, 000pyHIOBaHHOM
BHJICONIPOCKTOPOM, DKPAHOM, TIEPCOHATLHBIM KOMITBIOTEPOM U JTHHAMHUKAMH.

Jyiss caMocTOSITeIbHON pabOThl 00YYArOIIUXCS UMEHOTCS CIICHUAIM3UPOBAHHBIC MMOMEUICHHUS,
000pyI0BaHHBIC MIEPCOHATLHBIMU KOMITBIOTEPAMHU C BBIXOJI0M B VIHTEpHET M C IOCTYIIOM K 3JIEKTPOH-
HO-OMOJMOTEUYHOH CHCTEME, DJIGKTPOHHOH OHMOIMOTEKE W DJIGKTPOHHOH  WHGOPMAIMOHHO-
o0pa3oBaTenbHOM cpesie By3a, a TakKe K JPYrUM OUOIMOTeYHBIM (DOHAAM.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALUU AJIsl CTYACHTOB

1. Yka3zanus i NpoCITyIINBAHUS JIEKIIUH

[Tepen HauasoM 3aHATHI BHUMATEIBHO O3HAKOMMTBCS C YU4EOHBIM IUIAHOM IPOBEICHUS JIEK-
LU U CIIMCKOM PEKOMEH/IOBAaHHON JINTEPaTYpBhI.

[lepen mocerieHeM OUYEPEIHOM JIEKIIUHM OCBEKHUTH B IIAMATH OCHOBHBIE KOHILIEHIIUU MTPOIIEH-
HOro paHee Matepuana. IloAroToBuTh npu HEOOXOAUMOCTH BOIPOCH Ipenojasarento. He Hago ona-
CaThCsl, YTO BONPOCHI MOTYT OBITh IPOCTBIMH.

Ha nexiun ocHOBHOE BHUMAaHUE CIIEAYET YACNATh HE (hOpMysiaM U MaTeMaTHYECKUM BBIKJIA-
KaM, a COJIEPXKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEICICHUAM 1 OCTAHOBKAM 3a/1a4.

B mporecce u3ydeHus JIEKIIMOHHOTO Kypca HE0OXOIMMO IO BO3MOKHOCTH 4acTO BO3BpAIlaTh-
Csl K OCHOBHBIM TOHSTHSIM M METOJaM PEIICHHUs 3a71a4 (34eCh BO3MOXKEH BBIOOPOYHBINH KOHTPOJIb 3Ha-
HUH CTYACHTOB).

JXenarenbHO UCHONB30BaTh KOHCHEKTHI JIEKIHH, B KOTOPBIX HCIOIb3YETCs MIPUHSATAs IPENoa-
BaTeJIEM CHCTEMa 0003HAUEHHH.

Jnst 6onee noApoOHOrO U3ydeHUs Kypca ciefyeT paboTaTb ¢ pEeKOMEHJOBaHHBIMU JIUTEPATYp-
HBIMH NCTOYHHKAMHU ¥ BHOBb TOSIBIISIONIMMHUCS UCTOYHUKAMHU.

2. Yka3zaHus I y9acTHsI B IPAKTUYECKUX 3AHITHIX

[lepen mocenieHneM MPAKTUYECKOTO 3aHATUS YACHUTh TEMY U CAMOCTOSATENFHO M3Y4YHUTh CBSI-
3aHHBIE C HEH MOHATHS U METOAbI PEIICHNUS 3a/1ad.

Ilepen pemienmeM 3a1ad akTUBHO y4acTBOBaTh B OOCY)KICHHH C IPETOAABATEIEM OCHOBHBIX
HOHSATUHN, CBA3aHHBIX C TEMOM MPAKTUUECKOTrO 3aHATHUSL.

B nporuecce pemenus 3agau BECTH AUCKYCCHIO € IPENOaBaTeIeM O MPaBUIBHOCTH IPUMEHe-
HUSI METO/IOB UX PELICHUS.

ITo BO3MOKHOCTH CaMOCTOSITENILHO JIOBOAUTH PELICHUE MpPEeAIaracéMblX 3aJad 10 OKOHUYAaTElb-
HOTO UTOTA.
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B KOHIIEe MpakTHYeCKOro 3aHATUs MPU HEOOXOAMMOCTH BBIACHUTH Yy IPENOJaBaTelsl HESCHbIC
BOTIPOCHI.

OcHOBHBIE pe3y/bTAThI BHIIIOJIHEHUS PA0OTHI HEOOXOAMMO paclieyarars.

3. Yka3zaHwus Ui BBIOJIHEHHS CAMOCTOSATEIIbLHON PabOoThI

[Tonyunth y mperonaBaTelsi 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOW JMTeparypbl. M3ydenue
TEOPETUYECKUX BOINPOCOB CJEIYET MPOBOJUTH [0 BO3MOKHOCTH CaMOCTOSITEIbHO, HO NPHU 3aTpylHe-
HUSAX 00palaThes K NpenojaBaTento.

[ToaroToBUTH MUCEMEHHBIHM OTUET O MPOJICIAHHOM padoTe.

IIpu BbIMONIHEHHM (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IpenojaBareis padoTa MOXKeT
OBITH OlLleHeHa 0e3 MUChMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOIPOCHL, IPH YCIOBUH
AKTUBHOM CaMOCTOSITEILHOU pabOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALMH IS IIpenoaaBarTeien

1. YkazaHus U1t pOBEACHUS JIEKIUH

Ha nepBoii BBOHOI NeKkiuu crenath oOumii 0630p comepxkaHusl Kypca U OTMETUTh HOBBIE Me-
TOJBI U TOJIXOJIbI K PEIICHUIO 3aj]a4, paCCMaTPUBAEMBIX B Kypce, IOBECTH JI0 CTYJACHTOB TpeOOBaHMs
Kadenppl, OTBETUTH HA BOIIPOCHI.

[Ipy mMoAroToOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYyMaTh IJIaH €ro MpOBEACHHUS, CO-
Jep KaHue BCTYNHUTEIHHON, OCHOBHOM M 3aKITIOUYUTEILHON YaCTH JIGKIIUH, O3HAKOMHUTHCSI C HOBUHKAMHU
y4eOHOH ¥ METOAMYECKON JUTEPATyPHI, MyOIUKAIUAMHU EPUOTNICCKON TIeYaTH 10 TeMe JICKITMOHH O-
rO 3aHATHS. Y TOYHHUTD IUIaH MPOBEACHUS MIPAKTUYECKOTO 3aHATH 10 Teme Jekiun. [lepen n3noxenu-
€M TEeKYIIETO JIEKIIMOHHOTO MaTepHaja HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTHUTHYTBIX HA MPEIBITY-
X Jekusax. C 3Toi 1enbio 3aaTh HECKOIbKO BOMPOCOB ayJUTOPUH U OCYIIECTBUTH BHIOOPOYHBIN
KOHTPOJIb 3HAHHUS CTY/IEHTOB.

B Xxozme neKuMOHHOrO 3aHATHS MpenojaBaTelb JODKEH Ha3BaTh TeMy, Y4eOHbIE BONPOCHI,
O3HAKOMHUTH CTYJIEHTOB C NEPEYHEM OCHOBHOM U JOMOJHHUTEIbHOH JIMTEpaTyphbl MO TEME 3aHSTHUS.
PackpsiBas comepkanue y4eOHBIX BOIIPOCOB, aKIIEHTHPOBAaTh BHUMAHHE CTYJCHTOB HAa OCHOBHBIX Ka-
TETOpUsX, SIBICHUSIX U MPOIECCAaX, OCOOCHHOCTSX MX MPOTEKaHUs. PacKphIBaTh CyIIHOCTh U COJIEPKa-
HUE Pa3IMYHBIX TOYEK 3PEHHS W HAYYHBIX IMOJIXOJ0B K OOBSCHEHUIO TEX WJIM UHBIX SBICHUWA U TPO-
LIECCOB.

Crenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HIIUIO TIO CITIOPHBIM TEOPETUYECKUM
BonpocaM. [IpuBoaute npumepsl. 3aaBaTh M0 XOAY U3JIOKEHMS JIEKIIMOHHOTO MaTepHalia puTopuye-
CKHE BOIPOCHI U CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3ALMU MBICIUTEIBHON Jes-
TEJIHOCTH CTYJEHTOB, MOBBIICHUIO UX BHUMAHUS U HHTEpeca K MaTepually JeKIUH, €€ COJCPKAHUIO.
[IpenoiaBaTens AOMKEH PyKOBOAUTH PabOTOM CTYyJJEHTOB MO KOHCIEKTHPOBAHUIO JEKIIMOHHOTO MaTe-
puana, oAYepKUBaTh HEOOXOIUMOCTh OTPAXKEHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH H3ydaeMO
TEMBI, 0CO00 BBIIENSISI, KaTErOPUANbHBIA anmapar. B 3akioYuTeNhbHON YacTH JIGKIIMA HEOOXOIUMO
copMyIHUpoOBaTH OOIIHE BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHNE BCEX BOIPOCOB, MTOCTABICH-
HBIX B JIeKIUU. OOBSIBUTH TUIaH OYEPETHOTO MPAKTHYECKOTO 3aHATHS, TaTh KpPAaTKHEe PEKOMEHIAIINH 110
MOJITOTOBKE CTYACHTOB K MPAKTHYECKOMY 3aHATHIO. OINpeeNnTh MECTO U BpeMsl KOHCYJIbTALUU CTY-
JICHTaM, MOKEeJIaBIINM BBICTYIIUTH C TOKJIaZaMu U pedepaTaMu.

Ha nmocnenneit nexuuu yaenuTh Bpems Uid 0030pa HamOosee BaKHBIX IMOJIOKEHHUH, paccMOT-
PEHHBIX B Kypce.
2. Yka3zaHus I MPOBEACHUS IPAKTUYECKUX 3aHITHI



YeTko 0003HAYHUTH TEMY IMPAKTHYECKOTO 3aHATHUS

OO0cymuTh OCHOBHBIE TIOHSTHS, CBS3aHHBIEC C TEMOW MPAKTUYECKOTO 3aHATHS.

B mpouecce pemenus 3amad BECTH TUCKYCCHIO CO CTYIEHTAMHU O NMPaBHJIBHOCTH MPHUMEHEHHS
TEOPETUUECKUX 3HAHUU.

OTMeyath CTYACHTOB, HanOOJIee AKTUBHO YYACTBYIOIIMX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33]JaTh ayJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Vka3zaHusl M0 KOHTPOJITIO CAMOCTOSITEIILHON Pa0OThI CTYJCHTOB

[To ycMoTpeHuIo mpernoaBares 3alaHie Ha CaMOCTOSTENIbHYI0 paboTy MOXKET ObITh HHIUBUTY-
AJIbHBIM W (POHTATIBHBIM.

[Ipu mMCHoONIb30BAHUU MHIMBHUAYAJIBHBIX 33aJaHHI TPeOOBATh OT CTY/AEHTAa MUCHMEHHBIN OTYET O
MpojieTIaHHO paboTe.

[Tpu npumeHeHnn (POHTATBHBIX 3aJaHUA BECTH KOJUIEKTUBHBIE OOCYXKIEHHUS CO CTyAEHTaMHU
OCHOBHBIX TEOPETUYECKUX TTOJIOKEHUH.

C 1enpi0 KOHTPOJISI KauecTBa BBIOJHEHHS CAMOCTOSTEIBHONW paboThl TpeOOBATh MHIMBHILY-

aJIbHBIC OTYETHI (JOMYCTUMO BMECTO MHCBMEHHOI'O OTYETa NMPUMEHSTh WHIUBUAYAIbHBIE KOHTPOJIb-
HBIE BOTIPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ TpedboBanusmu OC HUAY MUDU u yuebHbIM 1U1a-
HOM OCHOBHOH 00pa3oBareibHON Iporpammsl 1o cneruaibHocTd 14.05.02 ATOMHBIE CTaHIUU: TPO-
CKTUPOBAHHUEC, OKCILTyaTalud U MH)KUHUPWHT .

PaGouyto nporpammy coctaBui npodeccop f""'//l - Yepuora H.M.
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PeuenseHt: noneHT "\ ouu/—_Ilogropnos A.A.

ITporpamma ono6pena Ha 3acenannu YMKC 14.05.02 AtomHble cTaHIMU: TPOEKTHPOBAHUE,
SKCIUTyaTanust U MHKUHUpUHT oT 15.11.2021 rona, mpotokos Ne2.

[Ipencenarens yueOHO-METOIUYECKOW KOMUCCUT //(i, Jlsnun A.C.



