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eab ocBOEHUS M CUMILUITHHBI

- hopMUpOBaHUE Yy CTYIEHTOB NPEICTABICHUN, 3HAHUN, YMEHHUI 1 HABBIKOB B 00JIACTH METOJIOB
pacuera HEMTPOHHBIX MOTOKOB U IIEHHOCTEH.

3agauu U3yyeHHUs TUCHUTIIUHBI:

- hopMUpOBaHKE 3HAHUI ¥ YMEHUM, PEATM3YEMBIX B XO€ IKCIUTYaTallUH SIICPHBIX PEAKTOPOB U
MIPU TPOEKTUPOBAHUM CUCTEM YIIPABJICHUS U 3aILUTHI;

- mpuobpeTeHne 3HaHUu 00 OCHOBaX KMHETUYECKOTO OMMCAaHUs B3aUMOJICHCTBUS HEUTPOHOB C
SJIpaMH Cpeibl U BHIBOJIOM YpaBHEHUS [IECHHOCTH;

- U3y4YE€HHUE METO/a HAXOXJACHUS TPYNIOBBIX KOHCTAHT;

- 03HAKOMJICHHE C MHOTOTPYIIIOBBIM METOJOM pacyeTa PeakTOpPOB MPOCTHIX T€OMETPUN roMo-
TeHHOT'O COCTaBa;

- OCBOGHHE TEOPETUUYECKHX, MHKEHEPHBIX U METOJOJIOTUYECKUX BOMPOCOB (DM3UKU U TEXHUKU
yIpaBieHUs (IKCIUTyaTalllK) SIEPHBIX PEAKTOPOB, MOJAKPUTHUYECKUX U KPUTHUECKUX CTEH]IOB.

JlucuuiiuHa U3y4aeTcsi B COOTBETCTBUHU € PO eCCHOHAIbHBIMU CTaHIaPTAMMU:

- 24.032. Cnenuanuct B 00JIaCTH TEIUIOOHEPTETUKH (PEaKTOPHOE OT/CIICHNUE);

- 24.033. Cnenmanuct B 00JaCTH KOHTPOJIBHO-U3MEPUTEIBHBIX MTPUOOPOB U aBTOMATUKUA aTOM-
HOW CTaHIUU.

Mecto mucuuniuabl B ctpykrype OOII BO

Nzydenue nucuurunel «Teopust nepeHoca HEHTPOHOB» TPeOyeT OCHOBHBIX KOMIETEHIIUM, 3HA-
HUH, yMEHUI U HAaBBIKOB 00YyYaromerocsi, cChopMUPOBABIINXCS TPU 00 yUSHHUH 0 JUCIUTUTMHAM:

—obmas ¢pusnka (MonekymnspHas (GU3MKa U OCHOBBI CTATUCTUYECKON TEPMOAMHAMHUKH );

—00bIKHOBEHHBIE MU depeHIInaTbHble YPaBHEHUS;

—BBeJICHUE B CIECIHAILHOCTb;

—sfepHast pusuka,

—MaTeMaTHYeCKNI aHaIns3;

—TeOopHst BEPOSATHOCTEH U MaTeMaTndecKasi CTaTUCTHKA.

B xoze n3ydenus nucuumiauHsl «Teopust nepeHoca HEUTPOHOBY» 0OYUAIOLIUIICS MTOTyYaeT 3HaHuS,
YMEHUS U HAaBBIKYU JJIs1 YCTICITHOTO U3YYEHHUs CIEeIYIOMUX AUCHUILINH: «DU3HKa SIIEPHBIX PEaKTOPOBY;
«JlnHaMUKa SAEPHBIX PEAKTOPOBY; «SIAepHBIE SHEPTETUYECKIE PEAKTOPHI.

OO6001eHHbIe TPYIOBbIE (YHKIIUHU, KOTOPHIE CMOKET MOJHOCTHIO WM YAaCTUYHO MPOJIEMOH-
CTPUPOBAThH CTYICHT NP OCBOCHUU JTaHHOW JUCITUTUINHBL

— B COOTBETCTBUU C MpodeccrHoHanbHBIM cTaHaapToM «24.032. CnenuanucTt B 00JacTH TEIIO-
SHepreTuku (peakropHoe otneneHue)»: B/01.7. Obecneuenue B3anMoIeiiCTBUS B MPOLIECCE UHKEHEP-
HO-TEXHUYECKOH MOAIEPKKHU MPH IKCILTyaTallud PEaKTOPHOTO 000pYIOBAaHMUS, TEXHOIOTHIECKUX CH-
CTE€M, OCHOBHBIX (DOHA0B peakTopHOro otaeiaeHus ADC;

— B COOTBETCTBHU C MpodeccuoHanbHbIM cTaHnapToM «24.033. Cneuuanuct B 06JacTu KOH-
TPOJIBHO-U3MEPUTENBHBIX TPUOOPOB U aBTOMATUKHU aTOMHOM ctaHimm»: C/01.7. Opranu3zaius u KOH-
TPOJIb BHITIOJHEHMS POM3BOICTBEHHBIM MOpa3ieieHueM paboT 1o odecnedeHuto 3kcmtyarauun CHU,
CA u anmnapatypsl CY3 nHa AC.

Komnerenuuu odyuaromerocsi, popMmupyembie B pe3y/ibTaTe 0CBOCHHS AU CHUIIIHHBI

B npouecce ocBoeHMs JAHHOM AUCIUILIUHBI Y CTYACHTA (POPMUPYIOTCS CIEIYIONINEe KOMIIETEH-

M
obmenpodeccuoHaIbHBIC
Kon HaumenoBanue
WHauKaTopsl JOCTIKEHHUST KOMIIETCHITHH
KOMIIETEHIINH KOMITETEHIINU
OIIK-1 Cnocoben ucnoib- | 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
30BaTh 0a30BbIE 3HA- | JUCIUIUIMH; OCHOBHBIE MAaTEMAaTHIECKHE 3aKOHBI; OCHOB-




HUS €CTECTBEHHOHA-
YUHBIX JUCIHILTAH B
npodeccuoHanbHOM
NEeSITeIbHOCTH, MPH-
MEHATb METO/IbI Ma-
TEMaTUYECKOI0 aHa-
JM3a ¥ MOJIEJINPOBa-
HUSl, TEOPETUYECKO-
ro 1 SKCIEPUMEH-
TaJbHOI'O UCCIIENO-
BaHUs

CJIICJOBaHUsA

HBIC (1)I/I3I/I‘-IGCKI/I€ SAIBJICHUS, IPOLECCHI, 3aKOHBI U T'PAHUIIbI
HUX IPUMCHHUMOCTHU; CYIIIHOCTH OCHOBHBIX XUMHWYCCKUX
3aKOHOB U HBHCHHﬁ; METOAbI MAaTEMATUYCCKOI'O MOACIIN-
PpoOBaHUA, TCOPETUICCKOI'0 U SKCIICPUMEHTAJIBHOI'O UC-

V-OIIK-1 YMeTh: BBIABISTH €CTECTBEHHOHAYYHYIO CYIII-
HOCTb Ipo0JIeM, BOZHUKAIOIIUX B X0/1€ MpodeccnoHanb-
HOH JESTENbHOCTH, IPUBJIEKATh ISl UX PELIEHUS COOT-
BETCTBYIOIINN (PU3UKO-MAaTEMaTUIECKHUI ammapar
B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaToM JJist
pa3paboTKu MojiesIel MPOoLIeCcCOB U SBJICHUMN, pelIeHUS

IPAKTUYCCKHUX 3aaa4d HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,
HaBBbIKaMU HUCITIOJIB30BaHHA OCHOBHBIX O6IJ.[€(1)I/I3I/I‘-I€CKI/IX
3aKOHOB U NPUHIUIIOB

npodeccuoHanbHbIe

3amauun podeccuo-
HaJIbHOU JIEITEIb-
noctu (3I1]1)

OO0BexT uiu 00-
JIaCTh 3HAHUS

Kox u naumenona-
HUE KOMIIETEHIIUHN

HNuaukatopel JOCTUXEHUS
KOMIIETCHIINU

AHanu3 nporeccoB
B SIJICPHBIX dHEpre-
TUYECKUX YCTaHOB-
Kax C LeJbio o0ec-
neyeHus ux 3pdek-
TUBHOI U Oe3onac-
HOI paboThI; 0Oec-
IIeYEHUE ANEPHOU U
panuanoHHON 0e3-
OITaCHOCTH TIPH JKC-
TUTyaTallH SIEPHBIX
IHEPTeTHUECKUX
YCTaHOBOK, a TaKkKe
pu 0OpaIieHnu ¢
SJIEPHBIM TOTUTHBOM
U PaTUOAKTUBHBIMA
orxoxamu Ha ADC
(m A9Y).

CoBpemeHHas dJ1eK-
TPOHHASI CXEMOTEX-
HUKA, JJIIEKTPOHHbIE
CUCTEMBI SICPHBIX
1 U3NIECKUX
YCTaHOBOK, CHCTE-
MBI aBTOMaTH3UPO-
BaHHOTO YITpaBJIc-
HUS SIIEPHO -
(buzmIeCKUMHU
yCTaHOBKaMHU.

S nepublie, xumuye-
CKHE U TEIIOBbIC
MIPOIIECCHI, IPOTE-
Karollre B SAePHBIX
HEPTEeTHICCKHUX
yCTaHOBKAaxX U Ha
ATOMHBIX CTaHITHSIX.

I1K-9 Cnocoben
aHaJIM3UPOBATH
HEUTPOHHO-
¢uznyeckue, TEXHO-
JIOTUYECKHE po-
1IECChl U AJITOPUTMBI
KOHTpOJISI, yIpaBiie-
HUS 1 3amuThl A0V
c 1menplo obecreye-
HUs ux 3¢dexTus-
HOM U Oe3omacHO
paboThI

3-11K-9 3natp npaBuia u HOp-
MBI B aTOMHOW 3HEPreTUKE,
Kputepuu 3GpHEKTUBHON U
Oe3omacHoi paboTel DY,
V-IIK-9 ymeTs aHanu3upoBaTh
HEUTPOHHO-(U3NIECKHE, TEX-
HOJIOTUYECKHUE MPOIIECCHI U
QJITOPUTMBI KOHTPOJIS, YIIPaB-
JIEHUS 1 3amuThel DY,
B-I1K-9 Bnagets MeTOmaMu
aHaJIM3a HEUTPOHHO-
(U3MYECKUX U TEXHOJIOTHYe-
CKHX IporieccoB B SOY.

38[{3‘-11/[ BOCIIMTAHHUSA, PCAJIM3YEMBIEC B paMKaX OCBOCHUA TUCHUIIIMHBI

Hanpasaenune/ Co3nanme  ycao- | Ucnonb3oBanue BocnuTa- | Bosiieuenne B pasHo-
ey BUiH, o0ecneyu- | TeJIbHOr0 NMOTEHIHAJA y4ed- | IIIAHOBYI) BHey4eOHYIO
BaIOLIMX HBIX IMCUMILIHH AeSITeJIbHOCTh
IIpogeccuo- - (hoopmupoBaHue Hcnonb30BaHue BOCOUTATENb- | - JOPMHUPOBAHHUE TICUXO-
HAJIbHOE M TPY- | IICUXOJIOTMYECKOW | HOrO MOTEHIMaja JUCIMIUINH | JJOTUYECKOW FTOTOBHOCTH K
JI0BOE BOCIIUTA- | TOTOBHOCTHU K MPO- | 00IenpodecCuoHaIbHOro MO- | IpodecCHuOHAIBHOM Jesi-
HUE dheccroHanbHOM VAL BINEE TEITHLHOCTH TI0 W30paHHON

JeSTENILHOCTH IO
n30paHHOH Mpo-
dbeccun (B15)

- opmupoBaHUS YCTOMYUBOTO
WHTEpeca K MpoQeCcCHoHaIb-
HOM JIeSATENbHOCTH, TOTPEOHO-
CTH B JIOCTFDKCHUU PE3yiIbTarTa,
MOHUMAaHUS (PYHKIIMOHAIBHBIX
00s13aHHOCTEN M 3a1a4 13-

npodeccuu (B15)




OpaHHOM TTpodeccoHaTbHON
JESITEIbHOCTH, YyBCTBA MPO-
(beccnoHanbHON OTBETCTBEH-
HOCTH 4Yepe3 BBIMOJIHEHUE
y4eOHBIX, B TOM YHCIIE TpaK-
TUYECKUX 3aJIaHuH, TPeOyIO-
[IUX CTPOTOTO COOIIOACHUS
IPaBUJI TEXHUKH O€30MaCHOCTH
Y MHCTPYKIHI 110 paboTe ¢
000py/I0BaHHEM B paMKax Jia-
0OpaTOPHOTO MPAKTUKYMa.

IIpodeccuo-
HaJIbHOE U TPY-
JA0BO€ BOCIIUTA-
HHe

- (hopmupoBanue
KYJIBbTYpbI HCCIIC-
JIOBaTEIbCKOMN U
WH)XEHEPHOM J1esi-
tenbHOCTH (B16)

Vcnonp30BaHne BOCIUTATEIb-
HOT'O NOTEHIIMAajIa JTUCLUIUIMH
poeCCHOHATBHOTO MOIYJIS
Ui (POPMUPOBAHUSI HHXKEHEP-
HOT'O MBIIUICHUS U UH)KEHEP-
HOM KyJIBTYpBI 3a CUET IIPaK-
TUYECKUX CTYJCHUYECKUX UC-
CJIeZIOBaHUI COBPEMEHHBIX
MIPOM3BOJICTBEHHBIX CHCTEM;
IPOEKTHOH 1€ TEIbHOCTH CTY-
JIEHTOB 110 pa3pabOTKe U OIl-
TUMU3ALMH TEXHOJOTHUYECKUX
CHUCTEM, CBA3AHHOM C pELICHHU-
€M peaJIbHbIX TPOU3BOJICTBEH-
HBIX 32/1a9; TPOXOXKICHHS Ye-
pe3 pazHo0Opa3HbIe UTPOBBIE,
TBOpUYECKUE, (ECTUBAIbHbBIE
dbopMBI, TpeOyroIIMe aHaIHn3a
CIIOKHOT'O 00BEKTa, IOCTAaHOB-
KU OTHOCHUTEJIBHO HEro Mpeoo-
pa30BaTENBHBIX 33144 [T UX
ONTUMAJILHOTO PELICHHUS.

1.Opranusanus Hay4HoO-
IPaKTUYECKUX KOH(DEepeH-
LU U BCTPEY C BEAYLIMMHU
CIELUAJINCTaMU NPEIIPHU-
SITUM TOPOJIa ¥ BETepaHa-
MU aTOMHOM OTpaCIIH.

2. Opranu3anust 1 poBe-
JI€HUE NIPEAMETHBIX OJIUM-
NUaja U y4acTHe B KOHKYp-
cax npogeccuoHaIbLHOI0
MacTepCTBa.

3.Y4acTue B €XXEeroHbIX
aKLUAX CTYAEHUYECKUX
CTPOUTEIIBHBIX OTPSIOB

CTpyKTypa u coaepkaHue y4eOHOM AUCHUIIIMHBI
JucnunnuHa mpenoaaercs cryJeHTaMm B 6-om cemectpe. OOrmas
cocTaBJIsIeT 4 3a4eTHBIX enuHUIEI, 144 ak. Jaca.

Kanennapubiii niian

TPYAOCMKOCTb AUCHHUITJIMHBI

Buasbl yueoHoii g
JeSITeJILHOCTH (Jac.) & &
« [a0]
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2. o paszesia/TeMbl IMCHUTIMHBI = S5 =gl 9| = 2|5 =
o1 z, 5 2 |24 ¥ 2 =~ g T | o x
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1 1 |(Pa3zmen1 18 4 - 4 10 T 30
OOme XapaKTepUCTUKU B3aMMOJICHCTBHS
HEUTPOHOB ¢ SApamMu
2 |llepenoc HeiiTpoHoB. O0MIast Teopus 27 6 - 6 15




3 | Auddys3us neTpoHOB 25 6 - 4 15

2 4  |Pa3znen 2 27 6 - 6 15 | YO 30
3ame/ieHne HEHTPOHOB B OECKOHEYHBIX
cpenax
5 |Tepmanmzarus HEUTPOHOB 20 4 - 6 10
6 |[IpocTtpancTBeHHOE pacmpenencHue 3a-| 27 6 - 6 15
MEUISIFOIINX CSI HEHTPOHOB
DK3aMeH 40
uroro| ¥ | 32 | - |32024| 80 100

CojaeprkaHue JIEKIIHOHHOI0 Kypca

Y4yebHO-
TeMBI JeKIHUH. Bcero
MeTOHYECKOoe
Bonpocsl, oTpadaTbiBaemMble HA JIEKIHU JacoB
o0ecrneueHue
1 2 3
OO0umue XapakTepUCTHKH B3aUMO/1eiiCTBUSI HEHTPOHOB € S/IPAMM. 1-5

[ToToK HEUTPOHOB, MUKPOCKOIIMYECKUE U MAKPOCKOIIMYECKUE CeYe-
HUs, IUIOTHOCTB SIEP B CPEAE Pa3HOI0 XMMHYECKOro cocraBa. Cko-
poctu peakiuii. O030p HEHUTPOHHBIX cedeHUH. OOIACTH IHEPrHid
HEHTPOHOB - TEIIoBas, NpOMeXyTouHas, ObicTpast. Kinaccuduxanms
sJiep 10 aTOMHOMY BecCy. 3aBHCHUMOCTH HEHTPOHHBIX CEUEHUH oOc-
HOBHBIX PEaKTOPHBIX MaTEPUAJIOB.

Ilepenoc HeiiTponoB. OO0mas Teopusi. I[lomyueHne wuHTErpO- 6 1-5
mddepeHanbHOro ypaBHEeHHs TIepeHoca HEUTPOHOB B cpene. MHTe-
rpaiiel paccesHus u fenenus. Mcrounnku. O01ue rpaHiYHbIe YCIOBHSL.
VYpaBHeHUE MepeHoca B UHTErPAIIbHOM BUJIE.

BepositHocT miposieta 6€3 CTONKHOBEHMH. OJKBHBAJIEHTHOCTH JBYX
(dhopM ypaBHEHHUsI TIEpeHOCA.

Juddy3us neiirponos. [lonstue o npouecce nupdysuu B pusmke. 6 1-5
Huddysus neiirponos. [lapamerps! auddy3un HEUTPOHOB - TpaHC-
MOPTHOE ceueHue, korppuuueHT nuddy3un. YcioBus npuMEHUMO-
ctu Mojienu auddy3un. OTHOCTOPOHHHUE TOKH, CYMMAapHBIN TOK.
BEIBOJI BRIp@XKEHHI IJ1s1 OJTHOCTOPOHHUX TOKOB B CPEJIC, BBIPAKEHHE
cymmapHoro Toka. 3akoH ®duka. [Tonydyenue ypaBHeHUs Tudpdy3un.
Juddys3uonnas juymHa. ['paHruHbIe yCIIOBUS HA TpaHMIIEe pa3feria
JBYX CpeJl - HeMpepbIBHOCTh PyHKIMI. [ paHMUHBIE YCIIOBUS Ha Tpa-
HUIIE C BAKyyMOM, SKCTPAIOJIMPOBaHHAs JUTHHA.

VYpaBHenue quddy3un B Tpex reoMeTpusix. Perenre HeoJHOPOHO-
TO YpaBHEHUS /IS TPEX TeoMeTpuid ¢ nctouHnkamu. CoOOCTBEHHBIE
(GYHKIHMU OJJHOPOAHOTO ypaBHEHHs. PU3NUECKUI CMBICT JUTUHBI
mud¢ysuu. Cpensl ¢ geneHueM. MarepuanbHbIi TapamMeTp Cpeibl.
OnnoponHoe ypaBHeHue nuddy3un 11 cpesl ¢ aeneHueM. Oomue
peleHs ypaBHEHHs B OECKOHEYHOM cpeJie ¥ B KOHEYHOM 00beMe.

3amensieHHe HEHTPOHOB B 0eCKOHEYHBIX cpeAax. PaccesHue 1-5
HEUTPOHOB B CUCTEME KOOPJUHAT - JIAOOPATOPHOM U LIEHTpa UHEP-
uuu. CBsA3M cKOpocTel, yriloB paccesiHus. IIpenenbHble ciyyan Jjio- 6
OO0BOI'0 U CKOJIB3SIILIEr0 CTOJKHOBEHUI. MakcuManbpHas morepst

SHEpIuH, CTyNEeHbKa paccesiHus, anbda. M3oTponHoe paccesHue.




[Tonyyenus cooTHOLIEHUS U1l 3aKOHA paccesiHus, €ro cMpicil. Pas-
HOBEPOSTHOE CTATUCTUUYECKOE PACIPEEIIEHUE PACCESHHBIX HEUTPO-
HoB. [lonydyenue cpeneit 3Hepru HEUTPOHOB; CPEAHEN MTOTEPHU
SHEPIUH IIpu paccessHuu. Jleraprus, mkana jerapruu. BeiBox ypas-
HEHUs 3aMelJIeHus1 B 0ECKOHEUHOM cpejie AJis Bojopoa 0e3 Mmorio-
IICHUs1, BOJOPO/A C MOTJIOMIEHUEM, JIF000TO0 siipa 0e3 MOTJIOMEHHS U
¢ norjomeHueM. CekTpsl 3aMeIIIOIUXCsl HEUTpOHOB. CIIeKTp
®epmu. [TonydyeHne BeIpakeHHs U1 BEPOSTHOCTH U30€XKaTh 1O~
[JIOUIEHUS TP 3aMeIeHUuH. Pe30HaHCHbIN uHTerpai. beckoHeuHslit
PE30HAHCHBIN UHTETPa U () (PEKTUBHBIA PE30HAHCHBIN UHTErpal.
3aBucuMOCTh 3(PPEKTUBHOTO PE30HAHCHOTO MHTErpalia OT paz0aBiie-
HUSI OCHOBHOT'O IOTJIOTHUTEIS IIpaMU CPeJIbl U OT TEMIIEPATypHI.

Tepmaau3zanusi HedTpoHOB. Tepmanu3zauus HEUTpoHOB. TermtoBoe
paBHOBecue B cpene. Cnektp Makcsesuia. Ilornomenue, ynpyroe u
HEYIIPYroe paccesHue Mpu TepManuzauud. KorepeHTHoe M HeKore-
pentHoe paccesaue. M3menenne Crnektpa Makcgemia - auddy3non-
HBII pa3orpeB CHEKTpa. YUeT pa3orpena CIeKTpa uepes3 TeMIepaTrypy
HEUTpOHHOro rasa. IlpenenbHble ciiydan. YcCpeaHEHUE CEYEHUH B
TETJIOBOM 00JIACTH SHEPTHIA.

1-5

IMpocTpancTBeHHOE pacnpeneieHne 3aMeNISIIOIIUXCS HeHTpo-
HOB. Mojieb HelpepbIBHOTO 3ame yicHus. CBsI3b BPEMEHHU 3aMejiie-
HUS | JieTapruu. Pemenne HectanmoHapHOTo ypaBHeHUs nuddy3un.
[Tpubnmxenne Bo3pacta HEUTPOHOB. YpaBHEHHS BO3pacTa B Cpejie
6e3 mornomienus. Juddy3nonHo-Bo3pactHoe npudImKeHne. Bo3-
MOYHOCTb H3MEPEHHUS BO3PACTA.

1-5

IlepeyeHb MPAKTHYECKUX 3AHATHI

Tema npakTudeckoro 3ansitusi. Bonpocel, orpadarsi-
BaeMble HA IPAKTHYECKOM 3aHATHH

Bcero
JacoB

YuebHO- Me-
TOAHYECKOE
obecneueHmne

1

3

OO0mme xapaKkTepyMCTHKH B3aHMO/CHCTBUS HETPOHOB € sSAPAMH.
MUKpOCKOTIMYECKHE U MaKpPOCKONMYECKHE CEYEeHUs B3auMOACH-
ctBus. [1n0THOCTS siiep B cpene pazHOro XxumMudeckoro cocrasa. I1o-
TOK HEUTpOoHOB. CKOPOCTH peakuuil. DHEProBBIACICIHUE MIPH JIeIe-
HUMU.

1-5

Ilepenoc HeiiTpoHoB. O0mas Teopus. JmHa cBoOOAHOrO mMpodera.
TpancropTHOE MHKpOCKOIUUYECKOe ceueHue. PaccesHue HEHWTPOHOB.
Ceuenne pazbasieHus. Uucno ObICTPBHIX HEHTPOHOB, OOpa3yIOIIMXCS
IIPY OJTHOM HOTJIOIIEHNH TEeTJIOBOTO HEUTPOHA B TOILIMBE.

JAuddy3us neiirponos. Tok HeliTpoHOB. 3akoH Puka. Koapdumu-
eHT quddysun. Jnuna nupdysun. Bpems nuddy3un HeHTpoHOB.
MarepuanbHslii mapametp cpensl. ['eomerprueckuit napamerp. Ko-
3G GUIMEHT UCIIOJIb30BaHMS TEINIOBBIX HEHTPOHOB.

1-5

3ame/JieHue HEHTPOHOB B DeCKOHEYHBIX cpeaax. Bo3pacr
HelTpoHOB. Bpems 3ame ieHuss HEUTPOHOB. 3aMeIsIoIIas Crocoo-
HocTh. Konddunment 3ameienns. Cpearenorapudmudeckas more-
Ps1 DHEPTUH HEUTPOHOB 3a OJTHO CTOJKHOBEeHHUE. Hucio

coyaapeHust TpeOyeMBbIX ISl 3aMe/ICHHUS] HEUTPOHOB 710 HY)KHOM
sHepruu. Bpems jxu3Hu HelipoHOB. BeposiTHOCTH n30exaTh pe3o-

1-5




HAaHCHOI'O 3axBaTa B IMPOLECCE 3aMCIJICHHU .

Tepmanu3anuss HeATpoHOB. Tewmmeparypa HEHTPOHHOIO rasa.
YcpenHnenue ceueHui B TEIJIOBOM 001aCTH SHEPTHUH.

1-5

IIpocTpaHcTBEHHOE pacHpene/ieHHe 3aMeIJISIOIMMXCS HeHTpo-
HOB. KoaduiineHT ucnonbp30BaHus TEIUIOBBIX HEUTPOHOB. BeposiT-
HOCTh M30eXaTh yTeuku B mporecce auddys3un. BepostHocTs nzbe-
’KaTh YTEUKU B MPOIECCEe 3aMeICHHUS] HeUTPOHOB. Y CIIOBHE KPUTHY-
HOCTH PEaKTopa.

3aaHus 1J151 CAaMOCTOATEIbHON PadoThI CTY/

CHTOB

Bomnpoce! 111 caMOCTOATEILHOTO U3yUeHus (3a1aHusl)

Bcero
4acoB

YyeoHo- mero-
IHYECKoe
odecrmeyeHue
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O01mme XapakTepUCTHKHM B3aMMO/IeCTBHSI HEUTPOHOB € SIAPAMM.
[ToTOK HEUTPOHOB, MUKPOCKOIIMYECKUE U MAKPOCKOIIMYECKUE Ceue-
HUs, IUIOTHOCTB SIEP B CPENE Pa3HOIO XMMHYECKOro cocraBa. Cko-
poctu peakuuid. O030p HEUTPOHHBIX cedeHUM. OOmacTu IHEPruit
HEHTPOHOB - TemIoBas, NpoMeXyTouHas, ObicTpast. Kinaccuduxanms
sJiep 10 aTOMHOMY BecCy. 3aBHCHUMOCTH HEHTPOHHBIX CEUEHHUM oOc-
HOBHBIX PEaKTOPHBIX MaTEPHUAJIOB.
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Ilepenoc HeiiTponoB. OO0mas Teopusi. I[lomyueHne wuHTErpO-
mddepeHaabHOro ypaBHeHHs TIepeHoca HEUTPOHOB B cpene. MHTe-
rpajbl paccesHus u aenenus. Vicrouanku. OOmue rpaHugHbIe YCIIOBHUSI.
VYpaBHeHUE mnepeHoca B MHTErpajbHOM BHE. BepostHocTu mposera
0e3 CTOJKHOBEHHH. DKBUBAJICHTHOCTh JBYX ()OPM ypaBHEHHS IIEPEHO-
ca.

15

JMud¢ys3us neiirponos. [Tonstue o nponecce mudpdy3un B pusnke.
Huddysus neiirponos. [lapamerps! auddy3un HEUTPOHOB - TpaHC-
MOPTHOE ceueHue, korppuuueHT nuddy3un. YcioBus npuMEHUMO-
ctu Mojienu i dy3un. OTHOCTOPOHHHME TOKH, CYMMAapHBIN TOK.
BsIBOI BEIpa)K€HUI 711 OTHOCTOPOHHUX TOKOB B

cpele, BhIpakeHUE CyMMapHoro Toka. 3akoH duxka. [lonydeHnne
ypaBHenust nupdysun. uddyznonnas nnuna. ['pannynHble yciaoBUs
Ha rpaHulle pa3zesna IByX Cpejl - HelpepbhIBHOCTh GyHKIUH. ['pa-
HUYHbBIE YCIOBUS Ha TPAHUIIE C BAKYYMOM, SKCTPANOIMpOBaHHAs
JUTNHA.

VYpasHenue nuddy3uu B Tpex reoMeTpusix. Perenre HeoTHOPOAHO-
r'0 YpaBHEHUs JAJIs TpeX reoMeTpuit ¢ uctoyHnkamu. CoOCTBEHHbIE
(GYHKIIMM OJJTHOPOJIHOTO ypaBHEHUsI. PU3NYECKUN CMBICI JUTUHbI
muddysun. Cpeapl ¢ JeneHrueM. MarepuanbHbIi mapaMeTp Cpebl.
Onnopoanoe ypaBHeHue auddy3un s cpensl ¢ aenenneM. Oomme
peleHus ypaBHEHHsI B O€CKOHEUHOM cpejie U B KOHEYHOM 00beMe.
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3amensieHue HeliTPOHOB B OeCKOHEYHBIX cpeaax. PaccesHue
HEHUTPOHOB B CHCTEME KOOPAMHAT - Ta0OPaTOPHOU U IIEHTpa HHEP-
nuu. CBs3u CKOPOCTEH, YIIoB paccesHus. [IpenensHele ciaydan jo-
OO0BOTO U CKOJB3SIIIEr0 CTOJKHOBEHH. MakcuManbHas moTepst
SHEPTHH, CTYIIEHbKA paccessHusl, anbda. M3oTponmHoe paccesHue.
[TonyyeHust cOOTHOLIEHUS JIsI 3aKOHA paccesiHusl, €ro cMpici. Pas-
HOBEPOATHOE CTAaTUCTUUECKOE PACTIPEACIICHUE PACCEIHHBIX HEUTPO-
HOB. [lonyuenue cpenHeil 3Hepru HEUTPOHOB; CPEAHEN MTOTEPHU
SHEPTHH NpH paccessHuu. Jleraprus, mkana jsetaprun. BeiBoa ypas-
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HEHHUs 3aMeJICHHs] B OECKOHEYHOU cpejie Il BOAOopoaa 6e3 Mmoriio-
IICHMsI, BOAOPO/Ia C MOTIIOMIEHUEM, TI000TO sijipa 0e3 MOTIOMIECHUS |
¢ noriomenrueM. CreKkTpbl 3aMeUIIIOIUXCs HeUTpoHOB. CriekTp
®epmu. [lonydyeHne BeIpakeHHs U1 BEPOSTHOCTH N30€KaTh MO~
[JIOUIEHUS TP 3aMe]IeHUuH. Pe30HaHCHbIN uHTerpai. beckoHeuHslit
PEe30HAaHCHBIN UHTETpa U 3((HEKTUBHBINA PE30HAHCHBIA HHTETrpaJL.
3aBucUMOCTh 3P (HEKTUBHOTO PE30HAHCHOTO HUHTErpaia oT pazbanie-
HUSI OCHOBHOTO ITOTJIOTHTEJIS SIAPAMH CPEBI M OT TEMIIEPaTYPHI.
Tepmanu3zanusi HeliTpoHoB. Tepmanm3anusi HEUTPOHOB. TerioBoe 10 1-5
paBHOBecue B cpene. Cnekrp Makcpeuia. Ilornomenue, ynpyroe u
HEYIIpYroe paccesHue npu TepManuzauud. KorepeHtHoe M Hekore-
pertHOe paccesiHue. M3menenue Criektpa Maxkcgemna - quddy3uoH-
HBII pa3orpeB CHEKTpa. YUeT pa3orpena CIeKTpa uepe3 TeMIepaTrypy
HEUTpOHHOro rasa. IlpenenpHble cilydan. YCpeaHEHUE CEYEHUH B
TEIJIOBOM 00JIaCTH YHEPTHI.
IIpocTpancTBeHHOEe pacnpeaejieHHe 3aMeLISIONUXCA HeHTpo- 15 1-5
HOB. Mojienb HenmpephIBHOTO 3ameieHusl. CBsi3b BpEMEHU 3aMejliie-
HUS | JieTapruu. Pemenne HectanimoHapHoro ypaBHeHus: nuddy3uu.
[Tpubnmxenue Bo3pacTa HEUTPOHOB. YpaBHEHUS BO3pacTa B cpele
6e3 mornomieHus. Juddy3nonHo-Bo3pactHoe npuOIIKeHHe. Bo3-
MO>KHOCTh M3MEPEHHUs BO3pacTa.
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA
[Ipu peanuzanuu yueOHOro MaTepuaia Kypca HCIOIb3YIOTCS pa3inyHble 00pa3oBaTeIbHbIe TEX-
HOJIOTUH, CIIOCOOCTBYIOLINE CO3JJaHUIO0 aTMOC(hephl CBOOOJHONW U TBOPUYECKOM TUCKYCCHM KaK MEXIY
IpenojaBaTesieM U CTYACHTaMU, TaK U B CTyIeHYeCKOH rpymie. Llenbto npu 3ToMm siBisieTcs BbIpaboTKa
y CTYJIGHTOB HAaBBIKOB M KOMIIETEHI[MI, TO3BOJIAIONINX CAMOCTOSITEIbHO BECTH UCCIIEIOBATENbCKYIO U
HAy4YHO-TIEJJarOTMYECKYyI0 paboTy.
[Ipu uzyuennn nucuuIuiHbl «Teopus nepeHoca HEUTPOHOB» MPUMEHSIOTCS Cleayromue odpa-
30BaTeNbHbIE TEXHOJIOTHU:

— KJIACCMYECKOE JIEKIIMOHHOE 00yUeHHE ¢ MCII0JIb30BAaHUEM HarJIsIHBIX IOCOOMIA;

—IIPOBEJICHUE JICKIIUH IIPU NOAJEPKKE MYJIbTUMEINA;

—POBEJICHNE MPAKTUYECKUX 3aHATHI C pELICHUEM IIPUMEPOB Y JOCKH, a TAKKE IIPU MOIJIEPKKE
MyJIbTUMENA, CAMOCTOSITEIbHOE PELICHHE 3a/1a4 00yJaroIMMHKCS B IPUCYTCTBUHU IIPENIOAABATEIIS;

—TPOOJIEMHBIN MOIXO];

—pa3HOypOBHEBOE 00yUEHHUE;

—CaMOCTOATENIbHOE U3YYeHHE AUCHUIUINHBI 00y4YaroMIUMUCS IPU TOMOIIY Y4eOHBIX MTEYaTHBIX U
AJIEKTPOHHBIX U3IaHUM;

—HMH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUW — B MHCTUTYTE MUMEIOTCS CHEeLHATU3UPO-
BaHHbBIE MIOMEILEHHS [T CAMOCTOSATENIbHOM paboThl, 000pYyJOBaHHBIE IEPCOHATBHBIMU KOMIIbIOTEPAMHU
C BbIX0/I0M B VIHTEpHET U C JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHON CHCTEME;

—VHTEPAKTUBHBIN TJIOCCAPU 110 TEOPETUYECKON MEXAHUKE;

—METO/IMYECKHE yKa3aHUs (B TOM YHCIIe B 3JIEKTPOHHON (opMe) Mo pa3iuyuHbIM pas3zesiaM Juc-
LUIUIMHBI.

CamocrodrenbHas paboTa CTYJASHTOB IMPOBOJUTCA MOJI PYKOBOJCTBOM IpernoiaBaTesei, ¢ oka3a-
HUEM KOHCYJIbTALUNA U TIOMOIIU MPH MOATOTOBKE K KOHTPOJBHBIM paboTaM, BBHIIIOJHEHUH JIOMAIIHUX
3a/1aHUI

DoH/I OLICHOYHBIX CPEIACTB

@OoH/ OLIEHOYHBIX CPEACTB IO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOEHHS IUIAHUPYEMbIX
pe3ynbTaToB 00yueHus: (KOMIETEHIIUH U UX UHAMKATOPOB) IMOCPEICTBOM MEPOINPUATUI TEKYILEro, py-



0€XKHOTO U MMPOMEKYTOYHOTO KOHTPOJIS 10 TUCIIUTLIHHE.
CBs3b Mexy (hopMUpYEeMBIMH KOMIETCHUIUSAMHU U (hOpMaMH KOHTPOJISI MX OCBOCHUS MPEACTaB-
JIeHa B CTIEAYIOICH Ta0uIle:

HaunmeHnoBaHue KOHTpO-
Ne Konx n HauMeHOBaHME HHIUKATOpA J10- HaunmenoBanue
JUPYEMBIX Pa3JIEoB

n/m ( ) CTHIKEHHSI KOMIIETCHITNH OLCHOYHOTO CPCACTBA
TCMBI

BxosiHOM KOHTPOJIb

BOHpOCBI BXOOHOI'O

1 | BxoaHoi KOHTPOJIb
KOHTPOJIsI (YCTHO)

ATTGCTaI_[I/IH Pa3aciiosn, TeKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 Paznen 1 3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- TIK- | IIpakTuyeckue 3aHsATUs
9, V-IIK-9, B- [IK-9 Omnpoc B popme Tecra.

2 Paznen 2 3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- [IK- | IIpakTuyeckue 3aHATUS
9, V-IIK-9, B- [IK-9 Omnpoc B popme ycTHO-

ro codecenoBaHus

[IpomexxkyTouHas arrectauus

3-OlI1K-1, Y-OIIK-1, B-OIIK-1, 3- IIK- | Bompocs k 3k3aMeHy
9, V-IIK-9, B- [IK-9 (ycTHO)

BxoaHoii KOHTPOJIbL TIpeHA3HAYCH JJIs BBISIBICHHS ITPOOEIIOB B 3HAHUSAX CTYICHTOB M TOTOBHO-
CTH WX K TOJIyYEHUIO HOBBIX 3HAaHUU. OLIEHOYHBIE CPEICTBA AJSl BXOJHOIO KOHTPOJIS HPEICTABISIIOT
co00# BOIIPOCHI, KOTOPBIC 33JAF0TCS CTYACHTaM B YCTHOM (opme.
Bonpocs! k codece10BaHUIO

1 | Dx3amen

DHeprus cBA3M sipa.

SAnepHble peakuuu oA 1eiCTBUEM raMMa-KBaHTOB.

SnepHoe B3anMOJEIICTBIE YaCTHII IPH HU3KUX dHeprusx. OOpa3oBaHKe MPOMEKYTOUYHOTO sSApa
Ob6omoueunas Mozenb siapa. [IpaBuna 3anoHeHUsT 000JI0YEK.

DHeprus CBA3HM sIep.

3aKOHbI COXPAaHEHUS U PAa3JIMYHbIE THUIIbI B3aUMOICHCTBU.

Oco0eHHOCTH SAEPHBIX PEeAKIINil MO IeHCTBUEM 3apsKEHHBIX YacTHII.

OcHOBHBIE XapaKTEPUCTUKHU PAIMOAKTUBHOTO pactiaja sijaep. 3aKOHbI pau0aKTUBHOTO pacIajia.
3HepreTquCKHe YCJIOBHUS BO3MOKHOCTH PaJIMOAKTUBHOTO pacnaja.

9. o-Pacnag. Mexanusm o- Pacnaga (kauecTBEHHOE pacCMOTpPEHHUE).

10. CedeHue sAepHBIX PEAKIHA MPU HU3KUX SHEPTUAX (TUcTiepCcHOoHHas popmyra).

11. B-Pacnan. Pazmuunsie Buasl B-Pacnama. KauectBenHoe paccMoTpenue mexanusma 3-Pacnazga.
12. Buapl HeUTpOHHBIX peakiuii. PesoHaHcHbIe peakiuu. MICTOUHUKY HEUTPOHOB M UX MPUHITUI JIEH-
CTBUSL.

NGO~ PRE

Ilkana oueHUBaHUs 00y4aKOLIErocsi HA BXOJHOM KOHTPOJIe

banabl
TpeGoBanus kK 3HAHUSIM, YMEHHSIM M HABBIKaM 00y4alomierocst PeiTHHIOBOM
OLIEHKH
OOyuyarmuiicss OTJIMYHO BJIAJICET OCHOBHBIMU TOHATHSMU MaTEMaTHUKH, (U3UKH, 5

HauyepTaTeNbHON reOMEeTpUU U MH)KEHEPHOU IpaduKH, 3HA€T U YMEET MPUMEHSTh OC-
HOBHBIE (DOPMYJIBI M 3aKOHBI, MOXKET peliaTh HeCTaHapTHHIE 3a/1aUH.

OOyvaromuiicst XOpoIIO BIaaeeT OOMNbINEH YaCThI0O OCHOBHBIX MOHATUN MaTEMaTHKH, 2-4
(GU3HKY, HAYePTATEIPHOW TEOMETPUH U WHKCHEPHOW TpaduKH, 3HACT H YMEET IIPHMe-
HATH OCHOBHBIC (DOPMYJIBI M 3aKOHBI, BIIaJIC€T METOIMKON PEIICHUS THITOBBIX 33]1a4.




OOyuaromuiics UIMeeT yIOBJIETBOPUTEIbHBIN YPOBEHb 3HAHUA MATEMAaTHUKH, (PH3HUKH, 1

HauepTaTeIbHOW T€OMETPUM U WHXEHEPHOH rpaduku, 3HA€T OCHOBHbIE (OPMYJIBI H
3aKOHBI, CIIOCOOEH pelIaTh NpOoCTEHIINe 3a1a4H.

OOyyaromuiics TpakTUUECKU HE OBJIAJEN 3HAYUTEIHbHOM 4acThi0 MPOrpaMMHOIO Ma- 0

Tepuaia ¥ He BIAJeeT BaKHEHIIMMHU MHCTPYMEHTAMH MAaTeMaTHKH, (PU3MKHU U Ha4Yep-
TaTeIbHON T€OMETPUN U MH)KEHEPHOU Tpa(uKH, HE yMEET pelaTh Jake TUIIOBBIX 3a-
Jay.

OueHo4HbIe CpPeACTBA A5 TeKylIero KOHTPOJIA
Pasznen 1
Tect mo pasgeay 1
1. Hykmupg — ato
A) Monexyna onpedenennozo cocmasa
b) Xumuueckuii anemenm c onpeoeneHHblM HOMEPOM
B) Aopo c onpedenennvim uucmom npomoHos u HetimpoHos
2. Haubonpbieli (o Moy o) SHEpruel CBsi3u 001aatoT sSApa ¢ MaccoBbIM uucioMm A) 1-10
b) 50-60
B) 200-240
3. Anbda-akTUBHBIC SApa HAXOAATCS Ha KapTe U30TOMOB B 00JIaCTH
A) Jleexux soep
b) Cpeonux sioep
B) Tsorcenvix anemenmos
4. OGpa3zoBaHKe IMEKTPOH-TIOZUTPOHHON APl BOZMOXKHO 7151 (HOTOHOB SHEPTU
A) JTroodbix
b) Bonee, uem snepaus, coomeemcmeyowjas macce noKosi 1eKmpoHa
B) Bonee, uem yoeoennas snepaus, coomeemcmeayoumas Macce noKosl 21eKmpoHa
I') Takas peaxyus He8o3MOiCHA
5. YKaxuTe HEeU3BECTHYIO YaCTHUILYy B PEaKIIUU
A) Bmopuunulii HetimpoHu
b) Ilpomomn
B) Ilozumpon
1) Onexmpon
6. [InoTHOCTH MOTOKA HEUTPOHOB (MJIM MHBIX YaCTHUIL[) — ATO
A) Yucno netimponos, nepecekaroujux blOPAHHYIO 21eMEHMAPHYIO NIOWAOK)Y 8 NPOCMPAHCHEe

8 onpeoenenHom HanpagieHuu 8 eOUHUYY 8peMeHU

b) Yucno nelimponos, ucnyckaemuix blopaHnoti moukou npoCmpancmea 8 eOUuHUuYy 6pemeHu
B) Yucno mneiimpomnos, nepecexkarowjux 60 6cex HANPAGIEHUSX NOBEPXHOCMb INEMEHMAPHOU

cghepwvl 8 eOunuyy epemenu

7. MukpocedeHne 3axBara OOIBIINHCTBA AP 3aBUCUT OT SHEPTUU KaK

A) ,=const-(E)"?

B) o,=const-(E)™

B) 0a=const-(v)'2, TJIe V — CKOPOCTh HEHTPOHOB

8. B cpene umeeTcst KOHIIGHTpAIUS TEIUIOBBIX HEUTpOoHOB (¢ sHeprueit 0,025 3B), paBHas 10%.

Haiinute minoTHOCTH MOTOKAa HEHTPOHOB? Maccy HEHTpoHA HPUHATH NMPHOIMKEHHO 1,675-10% «r.
Tocrosiraas Bonsivana k=8.62-107 5B/K.

A) ©=2,2-10" 1/(cm?c)
B) @ = 2,210 1/(cm*c)




B) lannwix onsa pewenus 3a0auu He0oCcmamouto, HeodXo0uUMa CKOpoCcms HeumpoHO8

9. HanbonpIas 4acTb SHEPIUH, BBIACISAIOUICHCS TP JEJICHUN S/1pa, BEICBOOOXKIaeTcs B hopme

A) Kunemuueckotl sHepeut MCHOBEHHbIX HEUMPOHO8 OeleHUs.

b) Kunemuueckotl snepeuu 0CKOIK08 OeleHust

B) Onepauu menogenHvlx camma-k8anmos

I') Onepeuu bema- u camma- pacnados 0CKOIKO8 OeleHUsl

10. TpancnopTHast JyIMHA — 3TO

A) Cpeonsisi Onuna, Ha KOMOPYH CMewaemcss meniogou HeumpoH U3 MouKu pPONCOeHUs 00
MOYKU NO2TNOWEHUS

b) Cpeomnsa onuna, na komopyro cmewaemcs menio8ou HeUMmpoH U3 MOUKU DOHCOEHUSI 00
MOYKU NO2NOWEHUS 8 NePBOHAYAILHOM HANPASNEHUU

B) Cpeonsas onuna, na komopylo cmewjaemcs menjiogou HetimpoH U3 MOYKU POAHCOeHUsl 8 nep-
B0HAUANLHOM HANPABIIeHUU 3 OeCKOHeuHOoe YUCIIO0 CIMOJIKHOBEHUL 8 Henoznowaiouel cpeoe

11. IToporoBbie HYKIUABI

A) DTO HYKIHBI, KOTOPBIE YPPEKTUBHO ACTATCS HEUTPOHAMH C YHEPTUEH HE HIDKE TOpora

b) Oto Hykanabl, KoTopbie 3HPEKTUBHO AENATCI HEUTPOHAMH C SHEPTUEH HE BHIIIE TOPOTra

B) D10 HyKIMABI, KOTOPHIE MPU ACTEHUU UCITYCKAIOT HEUTPOHBI C SHEPTHUEH HE BBIIIE MTOPOra

12. 3ana3piBaroiiyie HEHTPOHBI MOSBISIOTCS

A) 13 0CKOJIKOB A€NIeHUs, UMEIOIINUX U30BITOUHOE YMCIIO HEUTPOHOB

b) U3 sinep TonnuBa, mpeTeprieBaoIInX CIIOHTAHHOE JIeJICHHE

B) Ilocne nporecca 3amMeIeHHsI Ha JIETKUX SApax

13. Beibepure BeIpakeHHEe, HE UMEIOIIee OTHOMEHHE K AU py3noHHOMY PUOIMKEHHTO

A) Hetimpon-neimpoHHbiM 83aumooeticmauem npenedbpe2aom

b) Cpeoa cuumaemcs comoeennotl, cnabonoznowarouyet

B) Heiimpousi umerom 00Hy u my dice cCpeoHIo IHep2uio

I') Cpeoa cocmoum uz 00H020 U moeo e euoa soep

14. Jlna ynpasisieMmoro Habopa MOIITHOCTH

A) koappuyuenm pasmHodcenuss He O0JIIHCEH NPesblaAmb eOUHULY

b) xoagpdhuyuenm pazmnoosicenusn Ha MeHOBEHHBIX HEUMPOHAX He Q0IHCEH NPedbIULAMb eOUHUL)

B) koagppuyuenm pazmmnoosrcenus Ha MeHOBEHHbIX HEUMPOHAX He 00aXCeH npegvluiamsv [+p,
20e ff — 0015 3anazovl8aOWUX HEUMpPOHOS8.

I') ko3 pumeHT pa3sMHOXKEHUS HE JOJDKEH MpeBbIaTh 1—f.

15. I110THOCTH MOTOKA HEUTPOHOB (MJIM MHBIX YACTHUILL) — 3TO

A) Hucno HetimpoHos, nepecekarouux 6blOPaHHYIO 21eMEeHMAapHYIo NAOWAOKY 8 NPOCMPAHCMEe
8 OnpeoenenHOM HanpasieHuy 6 eOUHUYY 6PeMeHU

b) Hucno nelimpornos, ucnyckaemvix 8bl0panHoLl mouKoL npOCmMpancmed 8 eOUHUYy 8pemMeHu

B) Yucno netimponos, nepecekarowux 60 6cex HaAnpasieHUsAX NOBEPXHOCMb INeMeHMapHoU cghe-
Dbl 8 eOUHUYY 8peMeHU

16. MukpocedeHne 3axBaTa OOJIBIIMHCTBA SIIEP 3aBUCUT OT SHEPTHH KaK

A) a,=const-(E)°°

B) o,=const-(E)™

B) Gazconst(v)'z, T7I€ V — CKOPOCTh HEUTPOHOB

17. B cpene umeeTcsl KOHLIEHTpAlMs TEIJIOBBIX HEUTpoHOB (c sHeprueit 0,025 5B), paBHas
10", Haiiure mIOTHOCTH TOTOKA HelTpoHoB? Maccy HeWTpoHa MPUHATH MPHOIHKEHHO 1,675-10%
kr. Ilocrosiauast bobimana k=8.62-10™ sB/K.

A) ©=2,2-10" 1/(cm®c)

B) @ = 2,210 1/(em*c)

18. TpancnopTHas JuIMHA — 3TO



A) Cpeonssn Onuna, Ha KOMopyo cmewaemcs meniogol HempoH U3 MOYKU POAHCOEHUsE 00 MOU-
KU NO2NOWEHUS.

b) Cpeousis onuna, na Komopyio cmewjaemcs menjiogol HeUmpon U3 MoyKu poHCOeHUs: 00 MoH-
KU NO2IOWEHUS 8 NEPBOHAUATILHOM HANPABIeHUU

B) Cpeousa onuna, na komopyro cmewiaemcs meniogotl HelmpoH U3 MOYKU POHCOEHUS 8 NePBO-
HA4anbHOM HANPAasieHuu 3a OecKoOHeuHoe YUCI0 CMOIKHOBEHUN 6 Henoz2nowarouell cpede

19. Beibepute BeIpakeHUE, HE UMEIOIIee OTHOIIEHHE K (P PY3nOHHOMY PUOIIKEHUIO

A) Hetimpon-netimpounvim 83aumooelicmeuem npeneopezaom

b) Cpeoa cuumaemcs comoeennotl, crabonoenowaroueti

B) Hetimpouwst umerom 00Hy u my dice cpeonio IHepeuio

I') Cpeda cocmoum u3z 001020 u mo2o e 8uda soep

20. Omnpenenute IMIOTHOCTh MOTOKA HEUTPOHOB P OT TOYEUHOIO HM3OTPOIHOIO HMCTOYHUKA
HEHUTPOHOB MOIIHOCTBIO ( Ha PacCTOSIHUKM R OT Hero B Bakyyme.

_q
A)CD_ML'RZ
B) ® = q X 4mR?
—_a
B)(I)—nR2

HIkana oneHUBaHUs 00y4alOIIErocsi HA TecTe
Kasxxnprit Tect comepkut 1o 20 BompocoB. 3a KaKIbli MPaBUIIBHBIA OTBET HauuCseTcs 1 Oam.
[Ipu otBeTe cTyneHTa MeHee yeM Ha 60% BONPOCOB, TECTOBOE 3aaHUE HE 3aYUTHIBACTCS U y CTYJECHTA
o0pasyercs A0JT, KOTOPBINA JOHKEH OBITh 3aKPHIT B TCUCHUH CEMECTPa WIIM Ha 3a4CTHON Helere.

Pa3zgen 2
Bonpochl /151 yCTHOr0 onpoca 1no pasaesny

1. Kunemaruka cronkHOBeHUH. L{eHTp Macc (MHEPIMN) U OTIPEEIICHUE €T0 TOJI0KCHHUS.

2. Paccesaue (3aMeyieHne) HeUTpOoHOB Ha sipax cpenbl B JICK u CLIU.

3. U30- u ann3otponHoe paccessHue. TpaHCTIOPTHHIE BENUYNHBI.

4. 3aBHCHMOCTH MOTEPH SHEPTUU OT yIJia PACCESTHUS U MACCOBOTO 4Kciia. MUHUMaIbHAs U MaKCHUMallb-

Hasl OTepst SHEPTUH.
5. CrymneHbka 3aMe/IJICHUSI.

6. ®yHKuMA pacupeneneHus paccesHHOro HeUTpOoHa 10 SHEPruM (JIeTapruu) B Mpejiesiax CTyNeHbKH 3a-
MEIJICHHUS.

7. Cpennenorapudmuyeckas HoTepsi SHEPTUU B OJIHOM CTOJIKHOBEHMH. JleTaprus.

8. 3amemrsromas ¥ MOTIOIMAIONIAS CIOCOOHOCTH cpebl. KoaddummeHT 3ameieHus cpebl.

9. JlocTOMHCTBA M HEJIOCTATKU MPUMEHSAEMBIX 3aMeJIUTENEH.

10. VYpaBHeHue 3aMeasIeHHs] HEUTPOHOB B OECKOHEYHOMH cperie.

11. DuepreTrueckoe pacupeeleHue 3aMeUISIFOIIMXCS HEMTPOHOB B OECKOHEUHOM rOMOT€HHOM Hero-
TJIOIIAOIIEH cpefie JUTsl IETKUX siiep (Bogopoa), TSKeNbIX saep u cmecu anaep. Crnektp Pepmu.

12. 3amennenue Ha Jerkux sjapax (Bogopoae, A=1) ¢ nornomenneM. BeposTHOCTb n30exaTh Mmoriouie-
HUS TP 3aMeJVIEHUN HEHTPOHOB.

13. 3amennenue Ha TXKENBIX Aapax (A>1) ¢ mormomeHueM.

14. Monens HENPEPHIBHOTO 3aMeJICHHsI. Y paBHEHHE 3aMeUIeHHS B AU ()Y3HOHHOM MPUOIMKEHUN U
¢ y3nOHHO-BO3PACTHOM NMPUOINKEHHUH.

15. Bo3pacT HEeHTpOHOB.

16. VYpaBHeHue Bo3pacTa, FpaHUYHBIE U POYKE YCIOBHUS JJIS HAXOXKICHUS pellIeHUs] ypaBHEHHs BO3pac-
Ta.

17. Bpewms 3amenyenus u Bpems 1uPpy3un HEUTPOHOB.

18. MrHoBeHHbIE U 3ama3/bIBalOIINe HEUTPOHBI. BpeMs )kKU3HM OKOJIEHUSI.



19. Jlnuna nuddy3uu u amuaa murpanuu. [hiomane Murpaiuu.

20. Meroauka OLIEHOYHOTO pacyeTa BO3pacTa U BPEMEHH 3aMeIJICHHS] HSUTPOHOB B Pa3NIMYHBIX Cpefax.
21. HeWTpOHHBIN UK B SICPHOM PEaKTOPE.

22. ®opmyra YeThIpeX COMHOXKHUTEIICH.

23. DddexTuBHbIN KOAPHUIUESHT Pa3MHOKECHUS HEUTPOHOB JIJ1s1 OECKOHEYHOW U KOHEUHOH CPE/I.

24. Paznuunble ycinoBust KputuaHoctu SP.

HIkana oueHuBaHusI 00y4al0IIErocsi Ha onpoce
Ha onpoc mpennararotcs dyeTbipe BOIIpOca Ha YCMOTpEHHUE IpernojaBaTens. Bpems oreera Ha Bo-
npoc 1-1,5 munytel. Kpurepun oueHku (MakcumalibHOe KonudecTBo OammoB — 20 OGamnos): Ctou-
MOCTh OTBETA Ha Ka)JbIi BOMPOC cocTarisieT 5 OamioB. 20 6awioB — mpu oTBeTe Ha 4 Bompoca; 15
O0ayioB — ipu oTBeTe Ha 3 Bompoca; 10 6amuioB — nmpu oTBETE HA 2 BOIpoca; S 0auioB — MPU OTBETE Ha
1 Bompoc; 0 6ayIoB — MpU OTCYTCTBUM OTBETAa Ha BCE BOMPOCHI. HermosHble U 4aCTUYHO OMIKMOOYHBIE
OTBETHI Ha BOIPOC MOTYT OBITh OIICHEHBI B 3 Oajuia.

OueHovHbIe CpeACTBA /s IPOMEKYTOYHOM aTTeCTAlluN
Bonpocs! k 3x3aMeny

1. OOmas knaccuduranus deMeHTapHbIX YacTuil. Monekymna. Atom. Snpo. [loHsTre «3nemMeHT,
«HykIu». CBONCTBA AIEpHBIX cuil. M30TombI, H30TOHBI, H300aphl. 3epKalibHbIe sSapa. ba3za HyKIMI0B
JANIS
2. Mogenu siapa. CBoiicTBa siaepHbIX cll. JleekT Macchl v SHEPTrHs CBS3U.
3. 3aBHCHMOCTbH YACITHHOUW SHEPTUU CBSA3H OT MAaCCOBOTO YUCIIA. DHEPreTUUCCKH CIIeKTp siaep. M3ome-
pBI.
4. PaanoakTUBHOCTH M €€ BUIbl. AKTUBHOCTH M30TOMOB. 3aKOH PaJIMOAKTUBHOTO pacnajaa. PagroakTus-
HOe paBHOBecHe. Anbda- u 6eTa-pacmaj, uX 0COOCHHOCTH.
5. BozaeiicTBue MOHM3UPYIONIETO U3TydeHUs Ha opranu3M. Jlo3sl uznydenus. [locneacTeus
6. BsammopelicTBue n3nmydeHHs ¢ aroMamu U siapamu (potodpdext, koMnToH-2PPexT, hoTosaepHast
peaxiysl, poXKJICHHE AIIEKTPOH-TIO3UTPOHHBIX Map). ekt Méccbayapa.
7. Snepusie peakuuu. [Ipsmoe B3aumozeiicteue. CoctaBHoe 1p0. DPPEeKTUBHOE MUKPOCEUEHUE peak-
MU JAHHOTO BUJA G . 3aKOH 1/v st MukpocedeHunil. baza Heitponnbix ceuenuit JANIS.
8. OcoOeHHOCTH peakuii o JeHCTBHEM 3apsHKEHHBIX YacTHIl. TyHHEeTpoBaHue, Ha0apbepHOe OT-
pakeHHue.
9. Buzsl HEUTPOHHBIX peakuuil. PezoHaHcHbIe peakuuu. MICTOYHUKY HEUTPOHOB M MIX IPUHLIUIT ACH-
CTBHUSL.
10. CeripbeBbie (BOCIIPOU3BOISIINE, TIOPOTOBBIE, IEIUMbIC) HYKIH/IBL. TOIUIMBHBIC WU JICISIIIUECS HYK-
JIUJBL.
11. Peaxuus nenenus. LlenHast peakuus neneHus. 3aBUCUMOCTh YAEIBHOIO BBIX0J]a OT MAacCOBOT'0 YKCia
snep-ockoyikoB. Hanbosee BeposiTHOE OTHOIIEHHE MacC U YHEPTHil OCKOJIKOB.
12. llennas peakuus AeneHus. Pactipenenenue SHEPTHH MPH paciiajie TOITMBHOTO siapa. MexaHu3M 00-
pa3oBaHus TerIa B siepHOM peaktope (SP).
13. Knaccudukanus sinepHbix peakropoB. Cxembl ADC.
14. DddexTuBHBIN KOYPPUIMEHT pa3MHOKEHUS HEUTPOHOB. PeakTnBHOCTH. KMHETHKAa Ha MTHOBEHHBIX
HEWTpPOHAX.
15. 3amaznpiBarolyie HEHTPOHBI. POJTb MTHOBEHHBIX M 3aI1a3/IbIBAIOLINX HEUTPOHOB B yrpaBieHuH SP.
Ilepuon peakropa.
16. Bwiropanue TorummBa B sjiepHOM peaktope. OTpaBiieHne KCEHOHOM (KPaTKo).



17. CnexTpsl sHEpTUH HEUTPOHOB B TetioBOM SIP. [loHsTHE «TepManu3aiys HeUTPOHOBY. OTIIHs
OOBIYHOTO ¥ HEHTPOHHOTO r'a30B. BeIuncieHne 1o n3BecTHON (PYHKIMU pacnpeaeeHus HEHTPOHOB 110
SHEPIusM CpeAHel, Hanboee BEPOsITHON U MeITMaHHON SHEPTUil CIIEKTPA.

18. XapakTepuCTUKH HEUTPOHHOTO MOJS: CIIEKTP HEHTPOHOB, IUIOTHOCTh HEHTPOHOB, IMIIOTHOCTD MTOTOKA
HEWTPOHOB, IJIOTHOCTh TOKAa HEUTPOHOB. DIr0EHC.

19. CkopocTh peakinuu JAaHHOTO BUA [T MOHOYHEPTeTUYCCKUX HEUTPOHOB. MaKpOCKOIMMYECKOE ceue-
HUE.

20. JlmuHa cBoOGogHOTO podera HeHTpoHOB. PU3nUecKuid CMbICT 3TUX Beln4YuH. Cr1abo- U CHUIIbHOMO-
TJIOIA0IIAsl HEUTPOHBI Cpefa.

21. Tuddyzus veitrponos. 3akon ®uka s HeWTpoHOB. nddy3nonnoe npubimxeHne, yCIoBHs €ro
MPUMEHUMOCTH. BhIpaskeHus J1st 0IHOCTOPOHHUX TOKOB HEMTPOHOB.

22. TpancnopTHas JIMHA paccesiHUsl, TPAHCIIOPTHAs AJIMHA U MakpocedeHue. Vcnonp3oBanue TpaHc-
MOPTHBIX BEIUYUH B ypaBHEeHUH U dy3un

23. VYrteuka, IOMJIONICHUE U TeHepalusi HeUTPOHOB. baanc HEHTPOHOB.

24. VYpaBuenue quddy3un Ut HeOesIencs (caadoaensiieiics) 1 pa3sMHoOXKaroen cpeapl. Jmmaa mud-
¢by3un. MarepuanbpHblil mapamMeTp peakTopa.

25. VHTterpanpHOe ypaBHEHUE AJIs TOTOKa MOHOYHEpreTHUeCKUX HeUTpoHoB [laiiepica u kuneTnyeckoe
ypaBHeHUe bonbliMana (03HAKOMHUTEIBHO).

26. ['pannuHBIC ¥ IPOYHE YCIOBUS ISl HAXOXKICHUS pEIICHUs ypaBHEHUS TUGGy3UH I DIIEMEHTAPHBIX
reoOMeTpUid. DKCTpANoIUPOBaHHAS TPAHUIIA U SKCTPANOINpOBaHHAs ATuHA. MeToIuKa pelieHus: ypaBHe-
Hus U dy3um.

27. Tlpumep pemieHus ypaBHeHUs Tuddy3un A1 Hepa3MHOKAIOIIEH Cpeibl B ciayvae chepuaeckoi CuM-
METPHUH C TOYCUYHBIM HCTOUHUKOM HEHTPOHOB B 1eHTpe. [Jnuna nuddysun, ee cMbIci.

28. OOwee penienue ypaBHeHus g Gy3un B cliydyae HEpa3MHOKAIOIICH CpeJibl ISl IIIOCKOM FreOMeTpUH
(ronbiii SIP — Ge3 oTpakarerns).

29. BnusHue otpakaTens. Anb0emo.

30. OmsorpymmoBoe (ogHOCKOpOocTHOE) mudy3rnonHOe iprbImkeHne. [IoHATHE 0 MHOTOTPYIIITIOBOM
NpUOINKEHUH.

31. Kunematuka cronkHoBeHuH. LleHTp Macc (MHEpLMN) U OTIpeiesIeHue ero nojoxeHus. Paccesnue
(3amennenue) HelTpoHOB Ha Aapax cpeasl B JICK u CIIM. U30- u anu3oTponHoe paccesiHue. TpaHcnopt-
HBIC BEJINYHHEI.

32. 3aBHCHMOCTb IOTEPU PHEPTUU OT YIjla paccesHUs U MacCOBOro yrcia. MUHUMaIbHAs U MaKCUMalb-
Has noteps 3Hepruu. Ctynenbka 3amenaenus. OyHKIMS pacrpeielleHus] pacCesTHHOTO HEHTPOHa 10 HEp

UM (JIETaprun) B Ipeaenax CTYNeHbKU 3aMeJICHNUS.

33. Cpennenorapudmmuyeckas moTepsi SHEPTHUH B OJTHOM CTOJIKHOBEHUH. JleTaprusi. 3aMeasistonias u mo-
ronaoInas crnocooHocTs cpenpl. Koadduuument zamennenus cpensl. JJoctTonHCTBAa M HEIOCTATKU IPU-
MEHSEMBIX 3aMEUINTEIEH.

34. VYpaBHeHUe 3aMeJICHUsT HEHTPOHOB B OECKOHEUHOM cpejie. DHEepPreTHIeCKoe pacipeiesieHue 3aMe]]-
JISTFOTIMXCS HEUTPOHOB B OECKOHEYHOW TOMOTE€HHOM HETIOTJIOMIAIONIEH CpeIe s JIETKUX sizep (BOIOpO-
1), TSOKETBIX saaep u cmecH siaep. Cnexktp Gepmu.

35. 3ameieHue Ha JIerkux sapax (Bojgopoze, A=1) ¢ nmornomenueM. BeposTHocTh 30exaTh moriore-
HUS TIPU 3aMeIJICHUH HEUTPOHOB. 3aMeJICHHE Ha TSOKEIBIX spax (A>1) ¢ morIomeHueM.

36. Mosenp HEMPEPHIBHOTO 3aMeJICHUs. Y paBHEHHE 3aMeIeHUs B () y3HOHHOM PUOIIMKSHUHN H
1 Ppy3nOHHO-BO3pACTHOM IpUOIMKEeHUU. Bo3pacT HEHTpoHOB. Y paBHEHHE BO3pacTa, IPaHUYHbIE U
IIPOYME YCIIOBUS JJI1 HAXOXACHUS PEIICHUS] ypaBHEHUS BO3pacTa.

37. Bpewms 3amemienus u Bpemst U Py3un HeMTpoHOB. MTHOBEHHBIE U 3aI1a3/IbIBAIOIINE HEHTPOHBHI.
Bpewms sxu3nu nokosnenus. Jnvuna niuddys3un u ymaa murpanuu. [Inomanas murpanuu. Metoauka oiie-
HOYHOT'O pacyeTa BO3pacTa M BPEMEHH 3aMe/IEHUS] HEUTPOHOB B PA3JIMYHBIX Cpeax.



38. HelTpoHHBII UK B siIepHOM peakTope. PopMyrna yeThipex coMHokuTenen. DPpheKTuBHBIN K03 (-
(GUIMEHT pa3MHOKEHHSI HEHTPOHOB 17151 OECKOHEYHOM U KOHEYHOH cpell. Pa3nuynble ycnoBUs KpUTHYHO-

ctu JP.

HIkana oneHnBaHus 00y4aK0IIErocs HA IK3aMeHe

ypOBeHb 0CBOCHUS MaTepHuaJia

Ouenka
(cTranmapTHas)

Bbanabl
peiTHHIOBOM
OLICHKH

Teoperuyeckoe coaepkaHue AUCHUILTMHBI OCBOCHO IOJIHOCTBIO, 03
npo6esIoB, He0OXOAUMBIE MTPAKTHYECKUE HABBIKM PAOOTHI C MaTepHa-
JIOM TOJHOCTBIO chopmupoBanbl. OOydaromuUiCcs HCYEPIBIBAIOIIE,
HOCJIEIOBATENIBHO, Y€TKO M JIOTHYECKH CTPOIHO M3JIaraeT MaTepHa,
yMEeT TECHO YBSI3bIBATH TECOPUIO C MPAKTHUKOMW, BIAJCET PasHOCTO-
POHHHMMH HAaBBIKAMH M MIPUEMaMH BBITIOJIHEHHS PAKTHYECKHUX 3a]1ad,
NPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BUIOM3MECHCHUH 3aJaHUH.

OTJIUYHO

36-40

TeOpeTI/I‘leCKOC COACPKAHUEC JHCHHUINNIIMHBI OCBOCHO IIPAKTHYCCKHU
IIOJIHOCTBIO, O6yanOIHHﬁCﬂ T'paMOTHO U IIO CYIICCTBY H3JIara€t mMa-
TEpHaJl, HC JOIMYyCKasA CYIICCTBCHHBIX HCTO‘IHOCTeﬁ, IMpaBHUJIbHO IIpHU-
MCHACT TCOPCTHUYCCKUC IIOJIOKCHHA INPU PCIICHHUU IMPAKTHUYCCKUX
BOIIPOCOB M 3a1a4, BJIaACCT H606XOI[I/IMBIMI/I HaBbIKaMH U IIpUEMaMHU
KX BBIINNOJTHCHUMA.

Xopor1iio

31-35

Teopernueckoe cojepkaHne TUCLUILUIMHBI OCBOEHO YaCTUYHO, 00Y-
YarolIMiicd UMEET 3HaHUS TOJbKO OCHOBHOI'O MaTepuala, J10IyCcKaeT
HETOYHOCTH, HEJOCTaTOYHO IpPaBUJIbHBIE (OPMYJIUPOBKH, Hapyllle-
HUS JIOTUYECKOH MOC/Ie0BaTEIbHOCTH B M3JI0)KEHUU MaTepuana, HO
poOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOANMBIE MpaK-
TUYCCKUEC HaABBIKU pa60T1,1 C OCBOCHHBIM Martc€puvajioM B OCHOBHOM
c(OPMHPOBAHBI, OJHAKO OOYYAIOUIUICS HCHBITHIBAET 3aTPYAHEHUS
IIPY PELICHUN IPAKTUYECKUX 3a7ad.

VY nosnerBopu-
TEJIBHO

24-30

TeopeTtnueckoe cosep)kaHue TUCHUIUIMHBI OCBOEHO YaCTUYHO, 00Y-
YAOLIUIICS TOMyCKaeT CYHIECTBEHHbIE OLIMOKH, HE BUAUT B3aUMO-
CBSI3U TEOPHM C NPAKTHUKOW, HEOOXOJMMBIE MPAKTHUYECKHE HABBIKU
paboThl He chopMUPOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pado-
4yeil mporpaMMoil JUCHUIUIMHBI y4eOHBIX 3a/JlaHUi HE BBIOJIHEHO.
HeobxonnMa onosHUTENbHAS CaMOCTOsITENbHAs paboTa Haj MaTe-
pHajioM Kypca.

He
Y nosnersopu-
TEIBHO

0-23

Bbauibl ”TOroBo# peMTUHIOBOM OLEHKH MO AUCUUILIAHE « Teopus nepeHoca HEMTPOHOBY:

banasl
(uToroBoit
PEUTHUHTOBOI
OTICHKH )

OcBoenne
KOMIIeTeH MK

TpeGoBanus kK 3HAHUAM

100-85 OtBeTHl Ha

pa3BEpHYTHIE.

[IponBuHYTHIN
YPOBEHBb

IOCTaBJIEHHBIE
Pemenus

CTyJICHTA.

BOIIPOCHI
3aaa4 JIOTMYHBI,

IIOJIHBIE,
JIOKa3aTeNIbHbl U
JEMOHCTPUPYIOT AaHAJUTUYECKHE U TBOPYECKHE CIIOCOOHOCTH

YETKHE U




84-70 Cpennnii JlaroTcs mosHbBIE OTBETHI HA IIOCTaBIEHHBIE BONPOCHL. [lokazaHo
YPOBEHB YMEHME BBIIENIATH IPUUMHHO-CIIEACTBEHHbIE CBA3U. [Ipu perienun
3ajja4 JONYIIEHbl HE3HAYMUTENIbHbIE OIIMOKH, HCIPABJICHHBIE C
MIOMOILBIO «HABOJAIIMX» BOIPOCOB MPENOAABATEISL.

69-60 bazoBsrii OTBeTbl Ha BOMPOCHI M pPEIICHHWs IOCTABICHHBIX 33134
YPOBEHb HEJOCTaTOYHO MojHble. JlorMka ¥ MOCIEeIOBaTEIbHOCTh B
pelIeHHU 3aJad UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT

BBIBO/IB.

Crynent, nonyuuBiuii MeHee 60% oT MakcuMmanibHOTO Oana 3a pa3aen AUCUUIUIMHBI W TPO-
MEKYTOYHYIO aTTECTAallUI0, CYUTACTCS] HEATTECTOBAHHBIM I10 JAHHOW TUCIHILINHE.

Y4eOHo-MeTOoAMYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHne Y4eOHOH JUCIMILTUHBI
OcHoBHas nuTeparypa:

1. CaBanpep, B. 1. ®usnueckas Teopus siAEpHBIX PeakTopoB : yuyeOHoe nocoodue / B. . Capan-
nep, M. A. YBakun. — Mocksa : HUSLY MU®U, [6. r.]. — Yacts 2 : Teopusi Bo3MyIIeHUH U MeI-
JICHHBIC HecTanoHapHbIe mporecchl — 2013. — 152 ¢. https://e.lanbook.com/reader/book/75779/#4

2. bapannuk, A. A. Jlekuuu no xkypcy "Teopust mepeHoca HeTpoHa : yueOHoe mocodue / A. A.
bapannuk. — Mocksa : HUSIY MU®U, 2012. — 164 c. https://e.lanbook.com/reader/book/75925/#1

3. Kagunmun, B. B. [Ipuxiagnas neiitponnas ¢pusuka : yuebnoe nocodue / B. B. Kagunun, E. B.
Ps6esa, B. T. Camocagubeii. — Mocka: HUSIY MHOU, 2011. — 124 c.
https://e.lanbook.com/reader/book/75893/#2

JlononuurenpHas IuTeparypa:

4. Konecos, B. B. ®aiinbl siaepHbIX JaHHBIX U UX UCIOJIB30BaHHWE B HEUTPOHHO-(U3MUECKUX
pacuerax : yueOHoe mocoome / B. B. Komecos, M. 10. Tepuossix, I'. B. TuxomupoB. — Mocksa :
HUAY MUDU, 2014. — 68 c. https://e.lanbook.com/reader/book/103227/#2

5. CaBannep, B. 1. ®uszndeckas Teopust ASpHBIX peakTopos : yuebHoe mocodue / B. U. Capan-
nep, M. A. YBakun. — Mocksa : HUSY MU®MU, [6. r.]. — Yacts 2 : Teopusi Bo3MyIIeHUN U Me/I-
JICHHBIE HecTalmoHapHbie mporecchl — 2013. — 152 c. https://e.lanbook.com/reader/book/75779/#4

MarepunanbHO-TeXHHYECKOe o0ecneyeHrne y4e0HOM TUCHUTIINHBI

JIeKIIMOHHBIE M MPAKTUYECKUE 3aHATHS MPOBOIATCSA B YUeOHON ayTuTOpUn, 000pyJOBAaHHON BU-
JIEOIIPOEKTOPOM, IKPAHOM, IIEPCOHATIBHBIM KOMIIBIOTEPOM U JUHAMHUKAMH.

Jia caMocTOATENbHOW paboThl 00YyYaroMMXCsS HMMEIOTCS CIEHUaIu3uPOBAaHHBIE MOMEIIECHHUS,
o60py21013aHHme MNEPCOHAIbHBIMU KOMIIBIOTEPAMHU C BBIXOJ0M B I/IHTepHeT N C IOCTYIIOM K DJICKTPOH-
HO-OMOJIMOTEYHOM  CUCTEME, DJIJIEKTPOHHOM OuONMOTeKe M AJIEKTPOHHOW HMH(POPMAIMOHHO-
o0pa3oBaTeNnbHOM Cpeie By3a, a TAKKe K APYruM OUOIHOTeUHBIM (hOHIaM.

Y4eOHo-MeTOoAMYeCKHE PEKOMEHIANH IS CTYIeHTOB

1. Yka3aHus 1715 NpoCIylIBaHUs JEKIUN

Ilepen HauanoMm 3aHATHIl BHUMATEIbHO 03HAKOMHUTHCS C YU€OHBIM IUIAHOM MPOBEJICHHS JIEKIHHA
U CIIMCKOM PEKOMEH/I0BAaHHOU JIUTEPATYPBHI.

Hepe;l IIOCCIICHUEM O‘—ICpG}IHOﬁ JIEKITMH OCBEXXUTH B ITaMsITU OCHOBHBIC KOHIICTIIITNN HpOI\/’IJIeHHO-
ro panee Marepuaina. [lonroroBuTh mpu HEOOXOIMMOCTH BOIIPOCH! NpenoaaBatento. He Hago onacaTh-
Cs1, YTO BOIIPOCKHI MOT'YT OBITh MPOCTHIMHU.

Ha nexuum ocHOBHOE BHHMMaHUE CielyeT yIenaTh He ¢opMysiaM U MaTeMaTH4YEeCKHUM BbIKIIA-
KaM, a COAEPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAEIICHNUSAM U IOCTAHOBKAM 3ajau.

B npouecce nzyueHust JIEKIMOHHOTO Kypca HEOOXO0AUMO MO BO3MOXKHOCTH YacTO BO3BPALIATHCS



https://e.lanbook.com/reader/book/75779/#4
https://e.lanbook.com/reader/book/75925/#1
https://e.lanbook.com/reader/book/75893/#2
https://e.lanbook.com/reader/book/103227/#2
https://e.lanbook.com/reader/book/75779/#4

K OCHOBHBIM MOHSATHUSM M METOJIaM peIlIeHus 3a7au (3/1eCh BO3MOXEH BHIOOPOYHBIA KOHTPOJb 3HAHUHN
CTYJICHTOB).

XenarenpbHO HUCIIONIB30BATh KOHCIIEKTHI JIEKIUI, B KOTOPBIX MCIOJIb3YETCS MPUHATAs IpPEnoja-
BaTeJIeM CUCTeMa 0003HAYCHHIA.

Jnst 6omee moagpoOHOro U3y4eHHUs: Kypca cieayeT paboTaTh ¢ peKOMEHOBaHHBIMU JIUTEPATYP-
HBIMU UCTOYHHUKAMU U BHOBb IOSBIIIOIIMMUCS UCTOUHUKAMHU.

2. Yka3zaHus AJid y4acTUsl B IPAKTUYECKUX 3AHITHUIX

[lepen nocemeHneM NTPaKTUYECKOTO 3aHATUS YACHUTh TEMY U CAMOCTOSITEJIBHO U3yYUTh CBSI3aH-
HBIE C HEW MOHATHS U METO/bl PELICHUS 3a]1a4.

[lepen pemenuem 3a/1a4 aKTUBHO y4acTBOBAaTh B OOCY)KJIEHHH C MPETO1aBaTeNIeM OCHOBHBIX IO~
HATHUH, CBSI3aHHBIX C TEMOW NPAKTUYECKOTO 3aHATHS.

B npouecce pemienus 3a1a4 BECTH JUCKYCCHUIO € IIPETIOAABATENIEM O NIPAaBUIBHOCTU IPUMEH EHUS
METOJIOB UX PELIEHUS.

[To BO3MOKHOCTH CAMOCTOSITENBHO JOBOJUThH PEUICHUE MPEIIaraeMbIX 3aa4 JO0 OKOHYATEIbHO-
ro UTora.

B KoOHIle MpakTHUYeCKOro 3aHATHSA MPH HEOOXOJMMOCTH BBISICHUTH y IpENojaBaTelsi HEsICHbIC
BOITIPOCHI.

OcHOBHBbIE pe3yNbTaThl BHIIIOJIHEHUS Pa0OTHI HEOOXOAMMO pacIeyarars.

3. Yka3zaHwus Ui BBIOJHEHHS CAMOCTOSATEIIEHOW PabOThI

[TonyunTs y npenojaBaTens 3aJJaHUE U CIIMCOK PEKOMEHI0BaHHOM iuTeparypsl. 3ydyenue teo-
PETHYECKUX BOIIPOCOB CIEAYET MPOBOJAUTH [0 BOZMOKHOCTH CaMOCTOSITENIBHO, HO MPH 3aTPyIHEHUAX
oOpataThCs K IpernoaaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTaHHON paboTe.

[Ipu BeIMOTHEHNH (HPOHTANBHBIX 33JJaHUI IO YCMOTPEHUIO MpernoaBareis padoTa MOKET ObITh
olLleHeHa 0e3 MUCHbMEHHOI0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBbHBIE BOIPOCHI, IPU YCIOBUHU aK-
THUBHOM CaMOCTOSATEIbHOU PaboTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToan4yeckne peKOMeHIalUM JJIA NpernojaBaresei

1. Ykazanus ais npoBeACHUS JIEKIUN

Ha nmepBoii BBOIHOI NeKIMu clienath o0l 0030p coaepKaHus Kypca U OTMETUTh HOBBIE Me-
TOJBI U TIOJIXOJIBI K PEUICHUIO 3a/a4, paCCMaTPUBAEMBIX B KypCe, TIOBECTH JIO0 CTYJACHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipu moaroToBKe K JICKITMOHHBIM 3aHITHSAM HEOOXOIMMO MPOAYyMaTh IJIaH €ro MPOBEJACHUS, CO-
JepKaHWE BCTYNUTEIbHOM, OCHOBHOM M 3aKIIOYUTEIIBHON YacTH JIEKIUH, O3HAKOMUTHCA C HOBUHKAMU
y4eOHON ¥ METOJIMYECKON JINTepaTyphl, MyOTUKAIUAMU MEPUOIUIECKON TTeYaTH Mo TeMe JIEKITMOHH O-
ro 3aHATUA. Y TOUHHUTH IUIAH MPOBEACHUS IPAKTUUECKOIO 3aHATUA O TeMe JieKuuu. [lepen nznoxenu-
€M TEKYIIETO JICKIIMOHHOTO MaTepuala HallOMHUTh 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MPEABIAY-
X Jeknusax. C 3Tol 1enblo 331aTh HECKOJIBKO BOMPOCOB AYAUTOPHH U OCYIIECTBUTH BHIOOPOUHBIN
KOHTPOJIb 3HaHUSI CTYJICHTOB.

B xone neKnmoHHOTo 3aHATHS TPEToIaBaTelb JOJKEH Ha3BaTh TEMY, y4eOHbBIE BOIPOCHI, O3HA-
KOMUTB CTYJICHTOB C IIEPEYHEM OCHOBHOW M JOTOJHUTEIBHON JTUTEPATYpPhI MO TEME 3aHATUA. Packpsbi-
Basl CoJiep)KaHNe yU4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHHE CTYJCHTOB HA OCHOBHBIX KaTETOPHSIX,
SIBJICHUSIX W TIPOIIeCccax, OCOOCHHOCTSX WX MPOTeKaHUs. PackppIBaTh CYIIHOCTH W COJIEpPKaHHE pas-
JUYHBIX TOYEK 3PEHUS U HAYYHBIX MMOAXO0/I0B K OOBSCHEHUIO TEX WJIM UHBIX SIBJICHUH U IPOIIECCOB.

CrnenyeTr apryMeHTHPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO TIO CIIOPHBIM TEOPETUUECKUM



Bonpocam. [IpuBoauTe npumepsl. 3a1aBaTh MO X0y M3JI0KEHUS JIEKLIMOHHOTO MaTepuaia puropuye-
CKHC BOIIPOCHI U CaMOMY aBaTb HAa HHUX OTBCT. 9t0 CHOCOGCTByeT AKTUBHU3allu MBICIIUTEIbHOM ACA-
TCJIIBHOCTH CTYACHTOB, ITOBBINICHUIO UX BHUMAHUA U UHTCPECA K MAaTCpUally JICKIIMU, €€ COACPIKAHUIO.
[IpenoiaBaTens JOKEH PyKOBOAUTH pabOTO# CTYIEHTOB 110 KOHCIEKTHPOBAHUIO JICKIIHOHHOTO MaTe-
puajia, mog4CpKUBaThb HGOGXOI[I/IMOCTB OTpa’XXCHUA B KOHCIICKTaX OCHOBHBIX MMOJI0KEHUH H3yqaeM0f1
TE€MBbI, 0CO00 BBIJIENIsAA, KaTerOpUaIbHBIN anmapaT. B 3akimounTenbHON YacTH JIEKIIMU HE0OXO0IUMO
chopMynupoBaTh OOIIKME BBIBOJBI IO TEME, PACKPHIBAIOLINE COJIEPKaHUE BCEX BOMPOCOB, MOCTABJICH-
HBIX B JeKIUU. OOBSBUTH IUIAH OYEPEAHOT0 MPAKTHUECKOT0 3aHATHSA, JaTh KpaTKUE PEKOMEH/IAIUH 110
MOAITOTOBKE CTYJEHTOB K MPAKTUYECKOMY 3aHATHIO. ONpenenuTh MECTO U BpeMs KOHCYJbTAI[UU CTY-
JICHTaM, TIOKEJIaBIIIUM BBICTYIIUTH C IOKJIaJaMu U pedepaTamu.

Ha mocnenneii iekuuu yaenuth Bpems s 0030pa Hanbosiee BaXHBIX IMOJIOKCHHIA, paccCMOT-
PEHHEIX B KypcCe.

2. YKka3aHus 1715 NpOBEACHUS IPAKTUYECKUX 3aHITUH

Yetko 0003HAYUTHh TEMY MPAKTUYECKOTO 3aHATHS

OO6cyauTh OCHOBHBIE TIOHATHSA, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHITHSI.

B mporuecce pemienus 3agad BECTH JUCKYCCHIO CO CTYACHTaMU O MPaBUIBHOCTH NMPUMEHEHUS
TEOPETUUYECKIX 3HAHUU.

OTMeyaTh CTYACHTOB, HanboJiee aKTUBHO Y4aCTBYIOIIUX B PCHICHUHU 3a/1a4 U TUCKYCCHAX.

B KOHIIC NPAKTUYCCKOTO 3aHATHA 3a4aTh ayAUTOPHU HECKOJIBKO KOHTPOJIbHBIX BOITPOCOB.

3. Yka3aHusi 10 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IE€HTOB

[To ycMoTpeHuro mpenoaaBares 3aJaHie Ha CAaMOCTOSTENIbHYIO0 paboTy MOXKET ObITh HHIUBUIY-
QJIBHBIM HIIN (PPOHTATBHBIM.

[Ipu ucnonb30BaHUKM UHAUBUAYATbHBIX 33JaHU TpeOOBaTh OT CTYAEHTAa MUCHMEHHBIA OTUYET O
MIPOJIeJIaHHO paboTe.

[Ipu mpuMeHeHMH (POHTAIBHBIX 33JaHUN BECTH KOJUICKTHUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHHUH.

C 1enpio KOHTPOJISI KayecTBa BBIMOJIHEHHS] CAMOCTOSTENbHON paboThl TpeOOBaTh UHAUBHAYAIb-
HBI€ OTYCTHI (I[OHyCTI/IMO BMCECTO MUCBMCHHOI'0 OTYCTA MPUMCHATH MHAWBUAYAJIBHBIC KOHTPOJbHBIC
BOIIPOCHI).

IIporpamma coctaBneHa B cootBeTcTBUM ¢ TpeboBanusmu OC HUAY MU®DU u yyeGHbIM mia-
HOM OCHOBHOW 00pa3oBaTeNbHON MporpaMMsl 1o crenuanbHocTd 14.05.02 ATOMHBIE CTaHIIUM: MPO-
€KTUPOBAHUE, IKCIUTyaTallusl U NHKUHUPUHT .

S
Pabouyro nporpammy coctaBui npodeccop / } Yepnona H.M.

PerienseHnT: nouelHT _Iloaropuos A.A.

[Iporpamma omobpena nHa 3acemannu YMKC 14.05.02 AToMHBIE CTaHITUU: TTPOCKTHPOBAHHKE,
sKkcruryatanus 1 vHKuHUpUHT oT 04.07.2023 roma, mportoxomn Ne 6.

[Ipencenatens yueOHO-METOAMYECKOW KOMUCCUU Mareppamos P. A.




