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Ilenb ocBoeHUsI AMCHUTIIMHBI

- (hopMUpOBaHHE y CTYACHTOB MPEICTABICHUHN, 3HAHUN, YMEHHUI U HABBIKOB B 00JACTH METOJIOB
pacuera HEMTPOHHBIX TIOTOKOB U LIEHHOCTEH.

3agaum u3ydeHus AUCHUILIMHBI:

- (¢opMHpOBaHKE 3HAHWUN W YMEHHUH, peaH3yeMbIX B XOJ€ IKCIUTyaTalluu SJCPHBIX PEaKTOPOB U
IIPU IPOEKTUPOBAHUM CUCTEM YIIPABJICHUS U 3AILUTHI;

- mpuobpereHue 3HaHU 00 OCHOBAaX KMHETHYECKOTO ONMMCAHUS B3aMMOJCHCTBHS HEHTPOHOB C SIJ-
paMu cpezibl ¥ BBIBOJIOM YPABHEHUS LIEHHOCTH;

- U3y4YEHHE METO0/1a HaX0XIEHUS I'PYNIIOBbIX KOHCTAHT;

- O3HAKOMJIEHUE C MHOTOIPYIIIOBBIM METOJIOM pacyeTa peakTOPOB MPOCTBIX F'€OMETPUN FOMOIEH-
HOT'0 COCTaBa;

- OCBOGHUE TEOPETHUECKUX, MH)KEHEPHBIX M METOAOJOTHYECKHX BONPOCOB (U3UKH U TEXHUKHU
yhpaBieHus (IKCILTyaTallun) AEPHBIX PEaKTOPOB, HOJKPUTHUECKUX U KPUTUYECKUX CTEHIOB.

JucuunimHa u3y4daeTcsi B COOTBETCTBUHU € PO(GECCHOHATBHBIMY CTaHAAPTaAMHU:

- 24.032. Cnenmanuct B 00J1aCTH TEIIOIHEPTETUKU (PEaKTOPHOE OT/ICICHHUE);

- 24.033. Cnenmnanuct B 00J1aCTH KOHTPOJIBHO-U3MEPHUTEIBHBIX MPUOOPOB M aBTOMATUKH aTOMHOM
CTaHLIUHU.

Mecto nucuuniauebl B ctpykrype OOII BO

Nzyuenne nucuuiuinbbel «Teopust nmepeHoca HEHTPOHOBY TpeOyeT OCHOBHBIX KOMIIETEHIIMH, 3Ha-
HUH, yMEHUI 1 HAaBBIKOB 00YYaromIerocst, ChOPMHUPOBABIIUXCS TP O0YICHHUH TI0 AUCIUTITUHAM:

— oOmras pusuka (MoJeKynsapHas GU3MKa U OCHOBBI CTATUCTHUECKON TEPMOJIUHAMUKH);
— OOBIKHOBEHHBIE U] PepeHInanbHbIe YPaBHEHUS;

—  BBEJICHHUE B CIIELUAJILHOCTB;

—  spepHas QUMK

- MaTeMaTHYEeCKUI aHaIn3;

—  Teopus BEPOATHOCTEW U MaTeMAaTUYECKasi CTaTUCTHKA.

B xone m3yuenus aucuuiuivHbl «Teopus nepeHoca HEHTPOHOBY OOYYAIOIIMICS MOIY4aeT 3HaHUS,
YMEHMSI ¥ HaBBIKU Ul YCIIEHIHOTO M3YYEHUS CIEAYIOIUX AUCHMIUIMH: «DU3MKaA SIEPHBIX PEAKTOPOBY;
«JluHaMuKa SAEpHBIX PEAKTOPOBY; «SepHbIE SHEPTETUUECKUE PEAKTOPHI».

O06o0011eHHbIE TPYIOBbIE (PYHKLINHU, KOTOPBIE CMOKET MOJHOCTHIO MJIM YAaCTUYHO MPOJIEMOHCTPHU-
pOBaTh CTYJIEHT MPU OCBOEHUU JAHHOMN TUCHUIUINHBIL:

— B COOTBETCTBUM C INpodeccuoHanbHbIM cTanaapToM «24.032. Crneunanuct B 0o0NacTH TEIIIO-
SHEpreTUKHU (peakTopHoe otAeneHue)»: B/01.7. ObecnieueHre B3aMMOAEHCTBHS B IPOLIECCE MHKEHEPHO-
TEXHUYECKOH MOJIEPKKU HPU HKCIUTyaTallid PEaKTOPHOTO OOOPYAOBaHMs, TEXHOJOTHYECKUX CUCTEM,
OCHOBHBIX (DOHJI0B peakTopHOro otnenenust ASC;

— B COOTBETCTBUM C MNpo(decCHOHaIbHBIM cTaHaapToM «24.033. Cnenuamuct B 00JacTH KOH-
TPOJIBHO-U3MEPUTENBHBIX MPUOOPOB U aBTOMATHKU aTOMHOM cranuum»: C/01.7. Opranusauust U KOH-
TPOJIb BBINOJIHEHHS MTPOM3BOJICTBEHHBIM MOJIpa3/ielieHneM padoT nmo obecnedyeHuto skcruryaranuu CU,
CA n anmnapatypsl CY3 Ha AC.

Komnerennuu odyuarierocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHUS AUCHUTLIMHBI
B nipotiecce ocBoeHus JaHHOW IUCIUTUIMHBI Y CTyIeHTa (POPMUPYIOTCS CISTYIOIHE KOMITETCHITHH:
oOmenpodeccuoHaIbHBIC

Kox komneren- HaumenoBanue
WHanuKaTopsl JOCTHKEHHUS KOMIIETEHIIH
ITUH KOMITETEHITHH
OIIK-1 Crnioco6en ucnonb- | 3-OIK-1 3HaTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX

30BaTh 0A30BbIE 3HA- | AUCIMILINH; OCHOBHBIE MaTEMaTUYECKHE 3aKOHBI; OCHOB-
HUS €CTECTBEHHOHA- | Hble (PU3UUECKUE SIBICHUS, TPOLECCHI, 3aKOHBI U TPAHUIIBI
YYHBIX JUCIHUIUIMH B | KX TPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XUMHYECKHUX
npo¢eCCHOHATIBHON | 3aKOHOB U SIBJICHUH; METO/Ibl MAaTEMAaTHUECKOTO
JEATEIbHOCTH, IPHA- | MOAEIUPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHO-
MEHATb METOJbI Ma- | 'O UCCIEAOBaHUSA

temaTuueckoro aHa- | ¥Y-OIIK-1 YMeTh: BBISBISTH €CTECTBEHHOHAYUHYIO CYIII-
JM3a U MOJICNIUPOBA- | HOCTh P0OJIeM, BO3HUKAIOIIUX B X0/1€ TPOpeCCHOHATb-
HUS, TEOPETUYECKO- | HOM JESATEIBHOCTH, IPUBJIEKATD Ul X PELICHHS COOT-




r0 U KCIIEPUMEH- BETCTBYIOIINN (PU3UKO-MAaTEMaTUYECKUI ammmapar
TaAJILHOT'O UCCIIEN0- B-OIIK-1 Bnagers: MaTeMaTHYECKUM annapaToM
BaHUS JUTSE pa3paboOTKU MOJIEJIeH MPOIIECCOB U SIBIICHUH, perlie-
HUS PAKTHYECKUX 3a/1a4 TPOPECCHOHATILHON JCATEb-
HOCTH;, HaBBIKAMH UCTIOJIb30BAaHUSI OCHOBHBIX 00IIepu3n-
YECKUX 3aKOHOB W MPUHLIUIIOB
poeCCHOHATBHBIC

3anaun npodeccuo-
HAJILHOU JIeATENb-
noctu (3I11)

OOBEKT Win 00-
JIACTH 3HAHUSA

Kox u nanmenosa-
HUE KOMIIETEHIIUN

I/IH,Z[I/IKaTopBI JOCTHIXKCHUA
KOMIICTCHII M

AHanu3 npoueccon
B SIJICPHBIX dYHEpre-
TUYECKUX YCTaHOB-
Kax ¢ IebIo o0ec-
neyeHus ux 3pdek-
TUBHOH 1 Oe3omac-
HOI paboThI; 0Oec-
IIeYEHUE ANEPHOU U
paauanuoHHON 6e3-
OITACHOCTH TIPH KC-
TUTyaTaluy SIEPHBIX
HEPreTHYECKUX
YCTaHOBOK, a TaKKe
npu 00paIIeHNN C
AJIEPHBIM TOIUTMBOM
U PaIUOAKTUBHBIMU
orxoxamu Ha ADC
(u ADY).

CoBpemeHHas 3JIeK-
TPOHHAsI CXEeMOTEX-
HUKa, JJIIEKTPOHHbIE
CUCTEMBI SICPHBIX
1 pu3nYeCKux
YCTaHOBOK, CHCTE-
MbI aBTOMaTH3UPO-
BAHHOTO yIIpaBJie-
HUS SIEPHO -
buznuecKkuMu
yCTaHOBKaMHU.
Snepubie, xumuye-
CKHE U TEIIOBBIC
MIPOIIECCHI,
MIPOTEKAOIIKE B
SIIEPHBIX SHEPTETH-
YEeCKUX YCTaHOBKaxX
Y Ha aTOMHBIX
CTaHIIMSIX.

ITK-9 Cnocoben
AHATU3UPOBATH
HEUTPOHHO-
busznuecKue, TeXHO-
JIOTUYECKHE IPO-
[[ECCHI U AITOPUTMBI
KOHTPOJISI, yIpaBJie-
HUA U 3auThl DY
C 1IeNbI0 obecreye-
HUS UX

s pexTUBHOMN U
0e30macHoil paboThI

3-11K-9 3nath npaBusia u HOP-
MbI B ATOMHOM 3HEPTETUKE,
KpuTepuu 3PHEKTUBHOMN U
Oe3omacHoi paboTel SADY;
V-IIK-9 ymeTs aHanmu3upoBaTh
HEHTpOHHO-(U3NYECKHE, TeX-
HOJIOTMYECKHUE ITPOLIECCHl U
ITOPUTMBI KOHTPOJISI, YIIpaB-
JICHUS 1 3amuThel 10V,
B-I1K-9 Bnagets MeTOmaMu
aHaJIn3a HEUTPOHHO-
(DU3HYECKUX B TEXHOJIOTHYE-
CKHX mpoiieccoB B ADY.

33}13‘11/[ BOCIIMTAaHMSA, P€AJIN3YEMbIC B PAMKAaX OCBOCHUSA THUCHUIIJIMHBI

Hanpasaenune/
nean

Co3nanue  ycjo-
BHIi, odecnevu-
BaIOIIHX

Hcnoap3oBanue BOCIIMTA-
TeJbHOI0 MOTEHUHAJIa yuyed-
HBIX TUCIUIIJIHH

BoBieyenne B pasHo-
IUVIAHOBYI0 BHEY4eOHYI0
JesITeJIbHOCTh

IMpodeccuo-
HAJIbHOE U TPY-
A0BOE BOCIIUTA-
HHE

- (hopmupoBanue
HICUXOJIOTHYECKOM
TOTOBHOCTH K TIPO-
deccronanbHOU
NeSITeTHHOCTH T10
n30paHHOH Mpo-
deccuu (B15)

Hcnonp30BaHne BOCIIUTATENb-
HOTO MOTEHIINANA JUCIUTUIHH
o01enpogecCuoHAIBHOTO MO-
JUyJIst LIS

- (popmMHpoOBaHUS YCTOMYUBOTO
MHTEpeca K NpodeccuoHa b-
HOM JIeSITENIbHOCTH, TIOTPEOHO-
CTH B JIOCTHIKEHUU Pe3yibTara,
MOHUMaHUS ()YHKIIMOHATEHBIX
00s13aHHOCTEH M 3a1a4 U3-
OpanHOIi TpodeccroHaIbHON
JeSITeTTHHOCTH, TyBCTBA MPO-
(beccroHaIbHON OTBETCTBEH-
HOCTH 4Yepe3 BHITOJHEHUE
y4eOHBIX, B TOM YHCJE MpaK-
TUYECKHX 3aJIaHHH, TpeOyro-
IIMX CTPOTOTr0 COOTIOACHUS
MIPaBWJI TEXHUKH 0€30IaCHOCTH
¥ MHCTPYKIHI 1o paboTe ¢
000pyI0BaHHEM B paMKax Jia-
060paTOPHOTO MPAKTHKYMA.

- opMupoBaHue NICUXO-
JIOTHYECKON TOTOBHOCTH K
npodecCuoHaIbHOM Aes-
TETHHOCTH 10 U30paHHOM
npodeccuu (B15)

IIpodeccuo-

- (hoopmMupoBaHue

Hcnonp30BaHne BOCIIMTATEIIE-

1.Opranusanus Hay4Ho-




HaJIbHOE U TPY-
JA0BOE BOCIIUTA-
HHe

KYJIbTYpbI HCCIIE-
JIOBATEIILCKOUN U
VH)XECHEPHOMU J1es-
tenpHOCTH (B16)

HOTO MOTEHIINAaJa JTUCIUIUIMH
poeCCHOHATBHOTO MOYJIS
Ui (POPMUPOBAHUS WHKEHEP-
HOT'O MBIIIJICHUS! U UHXKEHEP-
HOH KYJIBTYpPBI 3a CUET IIpaK-
TUYECKUX CTYJEHUYECKHX UC-
CJIEIOBAHMI COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOH IS TEbHOCTH CTY-
JIEHTOB IO pa3paboTKe U OIl-
TUMH3AIMNA TEXHOJIOTHIECKUX
CHUCTEM, CBA3aHHOM C pelIeHH-
eM peaJIbHBIX TPOU3BOICTBEH-
HBIX 3aJ1a4; IPOXOKACHUS Ye-
pe3 pa3HOOOpa3HbBIE UTPOBEIE,
TBOpUecKue, GeCcTUBAIbHbBIE
dbopMBI, TpeOyIOIIHME aHATH3a
CJI0HOT0 00BEKTa, MOCTAaHOB-
KM OTHOCUTEJILHO HETO Mpeoo-
pa3oBaTeNbHBIX 337a4 I UX
ONTUMAIIFHOTO PEIICHHUS.

MPAKTUYECKUX KOHPEPEH-
UM ¥ BCTPEY C BEAYIIUMHU
CHEIMAIMCTAMU TPEIPHU-
ATUH TOPOJa U BETepaHa-
MH aTOMHOM OTPACIIU.

2. Opranu3zaius u npoBe-
JICHUE MPEAMETHBIX OJIUM-
NUaj U y4acTHe B KOHKYp-
cax npodeccrnoHaIBLHOTO
MacTepcTBa.

3.YuacTue B eXeroHbIx
AKILHUAX CTYJACHUYECKUX
CTPOUTEIILHBIX OTPSIOB

CTpykTypa H cofep:kaHue y4eOHOH JUCIUIIMHBI
JucnunnuHa npenojgaeTcs CTyaeHTaMm B 6-om cemectpe. O01as Tpy10eMKOCTh AUCIUILITUHBI CO-
craBiisieT 4 3a4eTHBIX eauHUNEI, 144 ak. Jaca.
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2 |[lepenoc HeitrpoHoB. O6Mmas Teopus 27 6 - 6 15
3 | Auddysus HeHTpOHOB 25 6 - 4 15
2 Pasznen 2 YO 30
4 |3amemsieHre HEHTPOHOB B OECKOHEUHBIX
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5 |Tepmanu3anusi HEHTPOHOB 20 4 - 6 10
6 |lIpoctpancTBeHHOE pacnpeneneHue 3a-| 27 6 - 6 15
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Conep:xkaHue JeKIMOHHOTO Kypca

TeMbl JIeKIUH.
Bomnpocekl, oTpadarbiBaeMble Ha JIEKIIMU

Bcero
4acoB

YyeoHo-
MeTOANYEeCKOoe
obecneuenmne

1

3

O01mme XapakKTepUCTHUKHM B3aMMO/IeCTBUSI HEHTPOHOB C siAPaMM.
[ToTOoK HEMTPOHOB, MUKPOCKOIMYECKUE U MaKPOCKOIIMYECKHE Ceue-
HUs, IUNIOTHOCTH SIAEP B Cpelie Pa3HOro XMMU4eckoro cocrara. Cko-
poctu peakiuii. O630p HEHUTPOHHBIX ceueHUH. OOIACTH PHEPrHid
HEHUTPOHOB - TEIUIOBas, MPOMeXKyTouHasi, ObicTpas. Knaccudukanus
s]1ep 10 aTOMHOMY BecCy. 3aBHCHUMOCTH HEHTPOHHBIX CEUEHHUH OcC-
HOBHBIX PEAKTOPHBIX MAaTE€PHAIIOB.

1-5

Ilepenoc HeiitponoB. OO0masa Teopusi. I[lomyuenue wuHTErpO-
mddepeHaIbHOro ypaBHeHHs TIepeHoca HEUTPOHOB B cpene. MHTe-
rpajbl paccesHus U Aenenus. Vicrounnku. OOmye rpaHuyHbIe YCIOBHS.
YpaBHeHue repeHoca B MHTErpajIbHOM BUJIE.

BepostHocTu miposieta 06€3 CTOJKHOBEHMHA. ODKBUBAJIEHTHOCTb JBYX
(dhopM ypaBHEHHsI TIEpeHOCA.

1-5

JMud¢ys3us neiirponos. [Tonsrue o nponecce mudpdy3nn B Husnke.
Huddysus nHeitrponos. [lapamerpsl auddy3un HEUTPOHOB - TpaHC-
MOPTHOE cedeHue, Kodppument auddy3un. Y cioBus IPUMEHUMO-
ctu Mojenu Auddy3un. OAHOCTOPOHHHUE TOKU, CYMMAapHBIN TOK.
BbIBOJ BRIp@XKEHMI J151 OJHOCTOPOHHUX TOKOB B CPEJIC, BBIPAKEHHE
cymmapHoro Toka. 3akoH ®duka. [Tonydyenue ypaBHeHUs Tudpdy3uu.
Huddysnonnas anuHa. 'paHnYHbBIE YCIOBHS HA TPAHUIIE pa3ferna
IBYX CpeJl - HeMpepbIBHOCTh PyHKIMI. [ paHMUHBIE YCIIOBUS Ha Ipa-
HUIIE C BAKyyMOM, 9KCTPAIroJIMpOBaHHAs JUIMHA.

VYpaBHenue quddy3un B Tpex reoMeTpusix. Pemenre HeoJHOPOAHO-
r'0 YpaBHEHUS JJIs TPEX TeoMeTpuid ¢ nctouHnkamu. CoOCTBEHHBIE
(GyHKIHMN OJHOPOAHOTO ypaBHEHHs. PU3NUECKUI CMBICI JUTUHBI
g ¢ysuu. Cpensl ¢ geneHueM. MarepuanbHbIi mapameTp Cpeibl.
OnnoponHoe ypaBHeHue nupdys3un 11 cpesl ¢ aenenueM. Oomue
pelieHus ypaBHEHHs B OECKOHEYHOM cpeJie U B KOHEYHOM O00beMe.

1-5

3amensieHne HEMTPOHOB B 0eCKOHEYHBIX cpeaax. PaccesHue
HEUTPOHOB B CUCTEME KOOPJUHAT - JIA0OPATOPHOM U LIEHTPa UHEP-
nuu. CBsA3M CKOpOCTeH, yriloB paccesiHus. IIpenenbuble ciyyan Jio-
OO0BOT'0 M CKOJIB3SIILIEr0 CTOJKHOBEHUI. MakcuManbHas morepst
SHEpIuu, CTyNeHbKa paccesiHus, anbda. M30TponHoe paccesHue.
[TonydeHus cOOTHOILIEHUS /7Sl 3aKOHA PacCesiHUs, €ro cMbIcil. PaB-
HOBEPOSATHOE CTaTUCTUUYECKOE PACIIPECIIEHUE PACCESHHBIX HEUTPO-
HOB. [losyuenue cpeiHel SHepIUM HEUTPOHOB; CPEIHEN ITOTEPU
SHEpTUM Npu paccessHuu. Jleraprus, mkana serapruu. BeiBoa ypas-
HEHUsI 3aMeJICHHs] B OECKOHEYHOU cpejie NIl BOAOpoaa 6e3 Mmoriio-
IIEHUs1, BOJOPOJa C MOTJIOLIEHUEM, JIF000T0 siipa 0e3 MOTJIOMEHHs U
¢ moryioeHneM. CrieKTphl 3aMeIISIIOINUXCSl HEUTPOHOB. CrieKTp
®epmu. [TonydyeHne BeIpakeHUs U1 BEPOSTHOCTH N30€KaTh 1O~
IJIOLICHUS TIPU 3ameieHnd. Pe3oHancHbIN nHTerpal. beckoHeuHblit
pEe30HAHCHBIN HHTETpa U ) (PEKTUBHBIN PE30HAHCHBIN UHTETPa.
3aBUCUMOCTh 3P(PEKTUBHOTO PE30HAHCHOTO HHTErpaa oT pazoanie-
HUSI OCHOBHOTO MOTJIOTUTENS SIAPAMU CPEABI U OT TEMIIEPATYPHL.

Tepmanuzanust HelTpoHOB. Tepmanm3anust HEUTpPOHOB. TerioBoe
paBHOBecue B cpene. Cnektp Makcsemia. Ilornmomenue, ynpyroe u
HEYIIPYroe paccesHue NpU TepManu3anuu. KorepeHTHoe M HEKore-
peHTHOe paccesiHue. M3menenne Criektpa MakcBemia - nuddy3noH-
HBI Pa30rpeB CHEKTPA. YUeT pa3orpeBa CIEKTpa 4epe3 TeMIepaTypy
HEUTpPOHHOro rasa. IlpenenbHble ciydau. YCpeaHEHHE CCUYCHHUU B

1-5




TETJIOBOM 00JIaCTH SHEPTUil.

IIpocTpancTBeHHOE pacnpeaeieHUe 3aMeJISIIOIUXCA HeNTpo-
HOB. Mozienb HenpepbpIBHOTO 3aMeaieHus. CBsi3b BpEMEHU 3aMelIe-
HUs U JieTapruu. Pemenne HectamoHapHoro ypaBHeHus: nuddysun.
[Tpubnmxenue Bo3pacTa HEUTPOHOB. YpaBHEHUS BO3pacTa B cpejie
6e3 mornomnienus. uddysrnonno-Bo3pactHoe mnpuOmkeHue. Bos-
MO>KHOCTbh U3MEPEHHUS BO3pacTa.

IlepeyeHb NPpaKTHYECKUX 3AHATHI

Tema NMPAKTUYCCKOI0o 3aHATUSA. BOHpOCbI, 0TpaﬁaTm-
Ba€MbI€ HA IPAKTHYICCKOM 3aHATHH

Bcero
JacoB

Y4yeOHO-
MeTOANYeCKOoe
ob0ecneuenmne

1

3

O01mme XapakTepUCTHKHM B3aMMO/IeCTBHSI HEUTPOHOB € sIAPAMM.
MUKpPOCKOTIMUECKHE U MAKPOCKOIHUYECKHE CEUYEHUs B3auMOJICi-
ctBus. [110THOCTD siep B cpesie pa3HOro XMMHUYECKoro coctana. [lo-
TOK HEHUTpoHOB. CKOpOCTU peakuuil. DHEproBblAEIEIHUE MIPU JIeTe-
HUU.

1-5

Ilepenoc HeiiTpoHoB. O0masi Teopus. JimHa cBoOoAHOrO mpodera.
TpancnopTHO€ MHKPOCKOIIMYECKOe ceueHue. PaccesiHue HEHTPOHOB.
Ceuenne pazbaBnennsi. Uncio OBICTPBIX HEUTPOHOB, OOPA3YIOIIMXCS
NP OZHOM MOIJIONIEHHH TEIUIOBOI'O HEUTPOHA B TOILIUBE.

1-5

Mud¢ys3us veiirponoB. Tok HeliTpoHOB. 3akoH Puka. Koaddumm-
e’T nupdysuu. nuna nuddysuu. Bpems nuddys3un HeUTpoHOB.
MarepuanbHslii mapamerp cpensl. ['eomerpruueckuit napamerp. Ko-
3¢ GUIMEHT UCII0JIB30BaHMs TEIJIOBBIX HEMTPOHOB.

3amensieHHe HETPOHOB B 0eCKOHEYHBIX cpeaax. Bo3pacr
HEHUTpoHOB. BpeMs 3aMeyieHnss HEUTPOHOB. 3aMeAISAIONIas CIIOC00-
HocTh. Koaddunment 3amemnenus. Cpennenorapudmuyaeckas more-
Pl DHEPTMM HEUTPOHOB 3a OJHO CTOJKHOBeHUE. Uncio

coyIapeHus TpeOyeMBbIX ISl 3aMeJJICHUS] HEUTPOHOB 710 HY)KHOM
sHepruu. Bpems xu3Hu HelipoHoB. BeposTHOCTB n30exaTh pe3o-
HaHCHOI'O 3aXBaTa B MPOLECCE 3aMEIJICHUS.

1-5

Tepmanu3anuss HeATpoHOB. Temmeparypa HEHTPOHHOIO rasa.
VYcpennenue ceueHuit B TEIJIOBOM 001aCTH YHEPTHUH.

1-5

IIpocTpancTBeHHOE pacnpeaeeHue 3aMeLIAIIUXCH HelTpo-
HoB. KoadduuneHnt ucnonab3oBaHus TEMIOBBIX HEUTPOHOB. BeposiT-
HOCTh M30exkaTh yTeuku B mporecce auddysun. BeposarHocTs nzbe-
KaTh YT€UKU B MIPOLIECCE 3aMeIIEHHUs] HEHTPOHOB. Y CIIOBUE KPUTH Y-
HOCTH pPEAKTOpa.

3ananus I CAMOCTOSITEJILHOI PaGoThI CTYAEHTOB

Bomnpocsl 111 caMOCTOATEIbHOT0 H3y4YeHHs (3a1aHMsl)

Bcero
4acoB

Y4yedHO-
MeTOANYecKoe
odecrmeyeHue

1

2

3

OO0uue XapakTepUCTHKH B3aUMO/1eiiCTBUSI HEHTPOHOB € S/IPAMH.
IToToK HEUTPOHOB, MUKPOCKOIIMYECKUE U MAKPOCKOIIMYECKUE CeUe-
HUs, IUNIOTHOCTH SIAEP B Cpelle Pa3HOro XMMHU4YecKoro cocrasa. Cko-
poctu peakiuii. O630p HEUTPOHHBIX ceueHU. OOIACTH IHEPrHid
HEHUTPOHOB - TEIUIOBas, MpoMeXyTouHasi, ObicTpas. Knaccudukanus
g/1ep 10 aTOMHOMY BeCy. 3aBUCHUMOCTH HEHTPOHHBIX CEUYEHHUH OcC-
HOBHBIX PEAKTOPHBIX MaTEPHAIIOB.

10

1-5

Ilepenoc HeiitponoB. OO0mas Teopusi. IlomyueHue wuHTErpO-
G depeHITMaATLHOTO YpaBHEHUS TIEpEHOCa HEHTPOHOB B cpene. MHTe-

15

1-5




rpajbl paccesHus U Aenenus. Vicrounnku. OOIye rpaHuuHbIe YCIOBHS.
VYpaBHeHHE TepeHOca B MHTErpaIbHOM BHjE. BeposiTHOocTH mposera
0e3 CTOJIKHOBEHHH. DKBUBAJICHTHOCTh JBYX (POPM ypaBHEHHMS IEPEHO-
ca.

Jud¢ys3us neiirponos. [lonsrue o nponecce mudpdys3un B pusnke. 15 1-5
Huddysus veiitponos. [Tapamerpsr auddy3un HEHTPOHOB - TpaHC-
MOPTHOE cedeHue, kKodppuuent auddy3un. Y cioBus IpUMEHUMO-
cti Mozenu aAuddy3un. OJHOCTOPOHHUE TOKU, CYMMapPHbIN TOK.
BriBoA BeIpaskeHUI 17151 OAHOCTOPOHHHUX TOKOB B

cpene, BbIpaskeHue cyMMapHoro Toka. 3akoH @uka. [lonyuenue
ypaBHenus quddysuu. JJuddysnonnas amuHa. [ paHnyHbIE YCIOBHS
Ha TpaHuIle pa3jena ABYX Cpel - HelpepbIBHOCTD GyHKIMil. ['pa-
HUYHBIE YCIOBUS Ha TPAHULIE C BAKYYMOM, SKCTPAroIMpOBaHHas
JUIUHA.

Ypasaenne nuddy3un B Tpex reoMeTpusix. Perenrne HeoTHOPOAHO-
ro ypaBHEHUs AJI TPEeX reoMeTpuit ¢ ucrounukamu. CoOCTBEeHHbIE
(GyHKINMU OJHOPOAHOTO ypaBHEHHs. PU3NUECKUI CMBICT JTUHBI
mud¢ysuu. Cpensl ¢ geneHueM. MarepuanbHbIi TapameTp cCpebl.
OnropoaHOe ypaBHeHUE qudy3un U1 cpeabl ¢ neineaneM. Oomue
pelleHrs ypaBHEHHUsI B OECKOHEUHOM cpejie U B KOHEUHOM 00beMe.
3ame/JieHHe HEMTPOHOB B OecCKOHEYHBIX cpeaax. Paccesnue 1-5
HEHUTPOHOB B CHCTEME KOOPAMHAT - TA0OPaTOPHOU U IIEHTpa HHEP-
uuu. CBsI3U CKOPOCTEH, YIIioB paccesiuus. [IpenenbHbie ciydau Jjo- 15
O0BOTO U CKOJB3SIIEr0 CTOJIKHOBEHU. MakcuManbHas moTepst
SHEPIuH, CTyNEeHbKa paccestHus, anb(da. M30TponHoe paccesHue.
[TonydeHus COOTHOIIEHUS TSl 3aKOHA PAaCCEsHUS, €r0 CMbICI. PaB-
HOBEPOSTHOE CTATUCTUYECKOE paclpeiesieHue pacCcessHHbIX HEUTpO-
HOB. [lonydyenue cpennel sHEPrUM HEUTPOHOB; CPEAHEN MOTEpU
SHEPTrUM Npu paccesHuu. Jleraprus, mkana jerapruu. BeiBoa ypas-
HEHUs 3aMelJIeHus] B OECKOHEUHOM cpejie Al Bojopoa 0e3 Mmorio-
LIEHMsI, BOAOPO/Ia C MOTJIOIEHUEM, JII000T0 s/ipa 0€3 MOTIOUEHHS U
¢ noruiomeHrneM. CexkTpsl 3aMeUIIOIINUXCS HEUTPpOHOB. CrieKTp
®epmu. [lonyyenue BolpaskeHus AJi1 BEPOITHOCTH U30€XaTh 10-
IJIOLLIEHUS TIpU 3ameieHun. Pe3oHancHbI nHTErpal. beckoHeuHbli
PE30HaHCHBIN UHTETPa U () (PEKTUBHBIA PE30OHAHCHBIN UHTETrpal.
3aBucuMOCTh 3(PPEKTUBHOTO PE30HAHCHOTO MHTErpasa oT pa30anie-
HUSI OCHOBHOTO MOTJIOTUTEJNS SIAPAMH CPEIbl M OT TEMIIEPaTYPBhl.
Tepmanuszanusa HeilTpoHoB. Tepmanuzanuss HEHTpoHOB. TemoBoe 10 1-5
paBHOBecue B cpene. Crnektp Makcpeuia. Ilornomenue, ynpyroe u
HEYIIPYro€ paccesHue NpU TepManu3auuu. KorepeHTHoe M HeKore-
penTHoe paccesaue. M3menenne Crnextpa Makcgemia - auddy3noH-
HBIH pa3orpeB CHEKTpa. YUeT pa3orpesa CIEKTpa 4epe3 TeMIepaTypy
HEeUTpoHHOro rasa. IlpenenbHble ciiydan. YcpeaHEHUE CEYEHUH B
TEIJIOBOM 00JIaCTH SHEPTUil.

IIpocTpancTBeHHOE pacnpeneieHe 3aMeJISIOIIUXCS HeHTpo- 15 1-5
HOB. Mozienb HenpephpIBHOTO 3ameaieHus. CBsi3b BPEMEHHU 3aMeJie-
HUs U Jietapruu. Pemenne HectaimoHapHOro ypaBHeHus 1uddysun.
[Tpubnuxenue Bo3pacTa HEUTPOHOB. YpaBHEHUS BO3pacTa B cpejie
6e3 mornomeHus. uddysrnonno-Bo3pactHoe mpudmkenue. Bos-
MO>KHOCTbh M3MEPEHHUS BO3pAcTa.

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpn peanm3zanmm y9eOHOTO MaTepHaia Kypca HCIOJIB3YIOTCS pa3jiMdHble 00pa30BaTeNbHBIC TEX-
HOJIOTUH, CIIOCOOCTBYIOIINE CO3JaHUI0 aTMOC(epbl CBOOOAHONW M TBOPYECKOW MUCKYCCHHM KaK MEXIY
IpernojaBaTesieM U CTy/IeHTaMu, TaK U B CTyAeHueckol rpymmne. Llenpio npu 3ToM siBisieTcs BeipaboTKa y
CTYJICHTOB HAaBBIKOB M KOMIIETEHIIMH, MO3BOJSIONINX CAMOCTOATEIHHO BECTH HCCIEAOBATENbCKYI0 U



HAyYHO-TIEJJarOTUYECKYIO paboTy.

ITpu n3ydenun aucuuminHbl «Teopus nmepeHoca HEUTPOHOBY» NMPUMEHSIOTCS ClleAyroIue o0pas3o-
BaTEJIbHBIE TEXHOJIOTUU!

—  KJIACCHYECKOE JIEKIIMOHHOE 00Y4YEHHUE C UCTIOIb30BAaHUEM HATJISIHBIX TOCOOUI];

— IPOBEJCHHE JEKUUN IPU NOIIEPKKE MYJIbTUMENANA;

— IPOBEJCHHUE NMPAKTUYECKUX 3aHATUHI C PELICHUEM IIPUMEPOB Y JOCKH, a TAK)KE IIPU MOAAEPIKKE MYJIb-
TUMEJINa, CAMOCTOSATEIIBHOE PELICHHE 3a7a4 00YJalOIUMICS B IPUCYTCTBUH MPETIO1aBaTENs;

— npoOJIeMHBIN OJIXO;

— Pa3HOYPOBHEBOE OOYUCHWCE;

—  CaMOCTOSITEIbHOE U3YyUEHHE JUCIMILIMHBI 00yJarOIMMUCS IPU TOMOIIM yYEOHBIX MEYaTHBIX U JJICK-
TPOHHBIX U3/IaHHI;

— HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOIMH — B MHCTUTYTE MMEIOTCS CHEeLMaIU3HUpPOBAHHBIE
MOMEIICHUS JUISI CAMOCTOSITENIbHON paboThl, 000pyI0BaHHBIE TIEPCOHAIBHBIMUA KOMITBIOTEPAMH C BBI-
XO0JIOM B VIHTEpHET U € 1OCTYIOM K 3JI€KTPOHHO-OMOINOTEUHON CUCTEME;

— HHTEPAKTUBHBIN IT10CCAPUI 110 TEOPETUUECKON MEXAHUKE;

— METOJIMYECKHE YKazaHUus (B TOM YHCIE B 3JIEKTPOHHON (hopMe) IO pa3IuyHbIM pazjesiaM TUCLUIIIU-
HBI.

CamocrodrenbHas paboTa CTyJ€HTOB IIPOBOJUTCS MO PYKOBOACTBOM IpenojaBareie, ¢ OKa3aHu-
€M KOHCYJIbTAI[i U IMOMOIIHX TPH MOATOTOBKE K KOHTPOJIBHBIM paboTaM, BHIIIOJIHEHUH JOMAITHUX 3a/1a-
HUU

®DoH/1 OLIEHOYHBIX CPeICTB
@DOH/ OLIEHOYHBIX CPEJICTB IO TUCLMIIIIMHE 00€CIIeUNBAECT MIPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3y/lbTaTOB O0y4YeHUs (KOMIIETEHUUI U UX WHIUKATOPOB) MOCPEACTBOM MEPOIPUSATUI TEKYIIETo, pPyOexK-

HOT'O U IPOMEXKYTOUYHOTO KOHTPOJISA IO JUCLUILINHE.

CBsi3p MeXIy (POpPMUPYEMBIMU KOMIIETEHIIMSAMH B ()OPMAaMU KOHTPOJISI UX OCBOCHHS TPE/ICTaBIIE-

Ha B cieayouei tabaure:

Ne HaumenoBanue KOHTpoO-

JMPYEMBIX Pa3lIEoB

n/m

(Tembl)

Ko u HauMeHOBaHME HHAMKATOPA J0- HaunmenoBaunue
CTHOKEHUST KOMIIETEHIIUH OIIEHOYHOTO CPEJICTBA

BxoaHoi KOHTPOJIb

Bonpocsl BxogHOTO
KOHTpPOJIsS (YCTHO)
ATTecTranys pa3enoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoif KOHTPOJIb

1 Pazpen 1 3-0OI1K-1, Y-OIIK-1, B-OIIK-1, [IpakTrueckue 3aHATHS
3-IIK-9, V-IIK-9, B-IIK-9 Omnpoc B ¢popme TecTa.

2 Pazpnen 2 3-0OI1K-1, Y-OIIK-1, B-OIIK-1, [IpakTrueckue 3aHATHS
3-1IK-9, V-IIK-9, B-IIK-9 Omnpoc B ¢popme ycTHO-

ro cobecenoBaHus

HpOMe)KYTOLIHaH aTTeCTanusAa

3-OIIK-1, Y-OIIK-1, B-OIIK-1, Bomnpocsl k 3x3ameny
3- I1K-9, V-IIK-9, B- [1K-9 (ycTHO)

BxoaHOM KOHTPOJIb NTpeHAa3HAYEH ISl BBISIBICHUS MPOOETIOB B 3HAHUSAX CTYJAEHTOB U TOTOBHOCTH
UX K MOJY4YE€HUIO HOBBIX 3HaHUI. OLIEHOYHBIE CPEICTBA IS BXOAHOTO KOHTPOJIS MPEICTABIISAIOT COOO0M BO-
MIPOCHI, KOTOPBIE 3a/1al0TCS CTYJEHTaM B YCTHOU (opMme.
Bomnpocsl k cobecenoBaHuIo

1 | Dx3ameHn

OHeprus CBA3M Aapa.
SnepHble peakuuu Mo IeHCTBUEM FaMMa-KBAaHTOB.
SnepHoe B3anMOJeiiCTBIE YaCTHIL TPH HU3KUX 3Heprusix. OOpa3oBaHKe MPOMEXKYTOUHOTO sapa
Ob6onoueunas mojens siapa. [IpaBuia 3amnonHeHus: 0601049ex.
OHeprus CBA3M AIED.
3aKOHBI COXPAHEHHUS U Pa3INYHbIE TUIIBI B3aUMOAECHCTBUH.
Oco0eHHOCTH SAEPHBIX PEAKIUil Mo 1eHCTBUEM 3apsKEHHBIX YaCTHUIL.
OCHOBHBIE XapaKTEPUCTUKH PaAMOAKTUBHOTO pacnaja saep. 3aKOHbI paJuOAKTUBHOIO pacnaja.
3Hepremqec1<1/1e YCIJIOBHSI BO3MOXKHOCTH PaJUOAKTUBHOIO pacnaja.
0. o- Pacnag. Mexanusm o- Pacnaga (kauecTBEHHOE paCCMOTPEHHE).

N~ WNE



10.  CeueHue sIepHBIX peaKLUil IPH HU3KUX SHEPTHX (TUCTIEpCUOHHAsA (hopMyIa).
11.  B-Pacman. Pazmuunbie Buasl B-Pacnana. KadectBeHHoe paccmoTpenne Mmexanusma B-Pacmana.
12.  Bwuabpl HEUTPOHHBIX peakiuii. Pe3oHaHcHbIe peakiuu. VICTOUHUKH HEUTPOHOB M UX MPUHITUI JICH-
CTBUS.
IIkana oneHUBaHUs 00y4al0merocsi HA BXOJHOM KOHTPoJIe

Bamabl
TpeGoBanus K 3HAHUSIM, YMEHUSIM U HABBIKAM 00y4ar01Ierocsi PeHTHHTOBOI
OLIEHKH
OOyJaromuiicss OTIMYHO BIAJEET OCHOBHBIMU TIOHATHUSMU MAaTeMaTUKH, (PHU3UKH, 5

HauepTaTeNbHON TeOMEeTpUU U MH)KEHEPHOU IpaduKu, 3HA€T U yMEET MPUMEHSTh OC-
HOBHBIE (DOPMYJIBI M 3aKOHBI, MOXKET pelaTh HECTaHAAPTHHIC 3a/1aUH.

OO0yuaromuiicss XOpoIIo BiajaeeT OOJbIIeH YaCThI0 OCHOBHBIX NMOHSATHNA MAaTEMAaTHKH, 2-4
bu3KKY, HAUEPTATEIHLHOW TE€OMETPUH U WHXKEHEPHOU TpaduKu, 3HACT U yMEET MpuMe-
HATHh OCHOBHBIC ()OPMYIIBI U 3aKOHBI, BJIAJICET METOJIUKON PEIICHHS TUIIOBBIX 3a]1a4.

OOyuaronuiics UMeeT yIOBJIETBOPUTEIBHBIN YPOBEHb 3HAHUS MATEMAaTHUKH, (PH3UKH, 1
HayepTaTEIIbHOW T€OMETPUN M MHXXCHEPHOW TpaMKH, 3HACT OCHOBHBIC (hOPMYNBI U
3aKOHBI, CIIOCOOEH pelaTh NpocTeHIMe 3a1auu.

OOyuarouuiics NPaKTUYECKH HE OBIJAJENl 3HAYUTEIbHOM YacThIO MPOrPaMMHOI0 Ma- 0
Tepraia ¥ He BIIAJeeT BAKHEHIIMMU MHCTPYMEHTAMH MAaTeMaTHKH, (PU3UKH U Ha4Yep-
TaTeIbHOW TEOMETPHH M MHKEHEPHOW Tpaduku, HE yMeeT pelaTh JaKe THUIOBBIX 3a-
Jad.

OueHoYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJIs
Paznea 1
Tect mo pazaeay 1
1. Hyknun — ato
A) Monexyna onpedenennozo cocmasa
b) Xumuueckuii snemenm c onpeoeneHubiM HOMepoMm
B) Hopo c onpedenennvim uucmom npomonos u HeumpoHos
2. Hanbonpiei (o Moy i0) S3HEPrueid CBI3U 00JIaJatoT sSapa ¢ MaccoBbIM uucioMm A) 1-10
b) 50-60
B) 200-240
3. Anb(a-akTUBHBIE spa HAXOATCS HA KapTe€ U30TOIMOB B 00J1aCTH
A) Jleckux sdep
b) Cpeonux sioep
B) Taowcenvix snemenmos
4. O0pa3oBaHM€ MEKTPOH-TIOZUTPOHHON Mapbl BOZMOXKHO 11 (POTOHOB SHEPI U
A) JTroovix
b) Bonee, uem anepaus, coomeemcmesyouas macce noKosi 3J1eKmpoHa
B) Bonee, uem yogoennas suepeus, COomeemcmayouds Macce noKos 31eKmpond
I') Takas peakyus Heeo3modicHa
5. YKaxuTe HEeU3BECTHYIO YaCTHUILYy B pEaKIIUU
A) Bmopuunulii HetimpoHu
b) I[Ipomon
B) Ilozumpon
I') Onexmpon
6. [1n1oTHOCTH MOTOKA HEUTPOHOB (MJIM MHBIX YAaCTHUI[) — ATO
A) Hucno nelimponos, nepecekarouux blOPaAHHyIO 1eMEHMAapHyI0 NIOWAOKY 8 NPOCMPAHCIEE 8
onpeoeneHHoOM HAnPasieHuu 8 eOUHUYY 8PeMeHU
b) Yucno nelimponos, ucnyckaemulix blopaHHol moukou npoCmpaHcmea 8 eOUHUYy 6pemMeHu
B) Yucno neiimponos, nepecexaiowux 60 6cex HanpagieHusx no8epxHoCmy 2J1eMeHmapHoll cghepol
8 eOUHUYY 8peMeHU
7. MukpocedyeHue 3axBara OOJNbIINHCTBA AP 3aBUCUT OT SHEPTHH KaK
A) ,=const-(E)"?
B) 6,=const(E)™
B) Ga=const-(v)'2, /i€ V — CKOPOCTh HEHTPOHOB



8. B cpene mmMeercst KOHLEHTpalUs TEIUIOBBIX HEUTpoHOB (c sHepruei 0,025 3B), paBHas 10%.
Haiinmyure mioTHOCTh MOTOKAa HEUTPOHOB? Maccy HEHTpPOHA MPUHATH MPHOIUKEHHO 1,675-10% xr. Io-
crosinnas Bonbimana k=8.62-10 sB/K.

A) ©=2,2-10" I/(cm®c)

B) @ =2,2-10" 1/(em*¢)

B) lannwix onsa pewenus 3a0auu He0ocmamouHo, HeoOX00UMa CKOPOCHb HetmpOHO8

9. HanbonpInas 4acTh SHEPrUH, BBIACISAIOUICHCS TP JICJICHUN S/1pa, BEICBOOOXKIAaeTcs B hopme

A) Kunemuuecxoii s3nepeuu MeHOBEHHbIX HEUMPOHO8 Oe/leHUs.

b) Kunemuueckotl snepauu 0CKOIK0O8 OeleHust

B) Onepauu menogenHuvlx camma-k8anmos

I') Duepeuu bema- u camma- pacnados 0CKoaIK08 OeleHuUs

10. TpauncnopTHas IJIMHA — 3TO

A) Cpeoussa onuna, Ha KOMOPYO cMmeuaemcs menio8ou HeumpoH U3 MOUYKU POHCOEHUsL 00 MOUKU
noenoujeHus

b) Cpeounsia onuna, Ha kKomopylo cmewaemcs: meniogoll HeUmpoHr U3 MoOYKU poACOeHUs 00 MOUKU
no2noujeHus 8 NepeoHaA4aNIbHOM HaANPAGIeHUU

B) Cpeonsas onuna, na komopyio cmewaemcs menyiogou HeUmpoH U3 MO4KU POAHCOEHUs 8 Nepeo-
HA4anibHOM HaNpagienuu 3a 6ecKoHeuHoe YUCo CIMOJIKHOBEHUI 8 Henoznowaiowel cpeoe

11. TToporoBbie HYKIUABI

A) D10 HYKIHIBI, KOTOpBIE (D (PEKTUBHO AENATCA HEUTPOHAMH C SHEPTUEH HE HUXKE opora

b) D10 HyKIHIBL, KOTOPBIE Y3((GEKTUBHO ACTATCS HEHTPOHAMH C YHEPTHEH HE BBIIIE TOpOTra

B) D10 HyKIMABI, KOTOPHIE MPHU ACTEHUU UCITYCKAIOT HEHTPOHBI C SHEPTHUEH HE BBIIIE MTOPOra

12. 3anazpiBaroiiye HEHTPOHBI MOSBISIOTCS

A) U3 0CKONKOB AeNeHUs, IMEIOIIUX U30BITOUHOE YHCIIO HEUTPOHOB

b) U3 snep TonnuBa, npeTeprieBaonX CIIOHTAaHHOE JIEJICHHUE

B) Ilocne nporecca 3amenieHus Ha JETKHUX SApax

13. Beibepure BeIpakeHHe, HE UMEIOIIee OTHOMEHHE K AU y3noHHOMY PUOIMKEHHTO

A) Helimpon-neimponnuiM 83aumooeticmsuem npenedopecaom

b) Cpeoa cuumaemcs comozennotl, crabonoznowaroueri

B) Heiimpousi umerom 00Hy u my dice cCpeoHIo IHep2uio

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

14. [lns ynpasasieMoro Habopa MOIHOCTH

A) koaghhuyuenm pazmHodcenusn He 00HCEH NPEBLIUAMb OUHULY

b) xoagpdpuyuenm pazmnoosicenusn Ha MHOBEHHBIX HEUMPOHAX He Q0IHCEH NPeBbIULAMb eOUHUL)

B) xoaghpuyuenm pazmnoosicenuss Ha MCHOBEHHBIX HEUMPOHAX He 00/1JCeH npesviuiams 1+, eoe
— 00J151 3aNA30bI8AIOWUX HEUMPOHOS.

I') ko3 dunueHT pa3MHOXKEHNS HE JOJKEH IpeBbIaTh 1—P.

15. I110THOCTH TOTOKA HEUTPOHOB (MJIM MHBIX YaCTHUI[) — ATO

A) Yucno nelimponos, nepecexaowux 8blOpaHHyIo d1eMEeHMAPHYIO NIOWAOK) 8 NPOCMPAHCmEe 8
onpeoeneHHOM HANnpasieHuu 8 eOUHUYY 8peMeHU

b) Yucno neiimponos, ucnyckaemvix 6blOpaHHOU MOYKOU NPOCMPAHCINEA 8 OUHUYY BDEMEHU

B) Yucno neimponos, nepecexkaroujux 60 6cex HanpagieHusx n08epXHOCMy 3JIeMeHMAapHoll cghepul
8 eOuUHUYY 8peMeHU

16. MukpocedeHne 3axBata OOJBIINHCTBA SAEP 3aBUCUT OT IHEPTHH KaK

A) a,=const-(E)°°

B) o,=const-(E)™

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

17. B cpene mMmeeTcs KOHIIEHTpAIMs TEIUIOBBIX HEHTpoHOB (¢ sHeprueit 0,025 3B), paBHas 10%.
Haiigure ninoTHOCTh MOTOKA HEHTPOHOB? Maccy HEMTpoHA MPUHATH MPUOIHKEHHO 1,675-10% kr. Ilo-
crosinnas Bombivana k=8.62-10 sB/K.

A) ©=2,2-10" 1/(cm®c)

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

18. TpancnopTHas JuyIMHA — 3TO

A) CpeoHss onuna, Ha KOMoOpPYr cmeujaemcs menio8ou HetimpoH U3 MOYKU POAHCOeHUs. 00 MOYKU
no2noujeHus.

b) Cpeonss onuna, Ha Komopyo cmewaemcs menyiogoll HetimpoH U3 MOYKU POHCOEHUS 00 MOUKU



no2nowetus 8 Nep8OHAUAIbHOM HANPAGIEeHUU

B) Cpeonss onuna, na komopyro cmewaemcsi meniogoi HelmpoH U3 Mo4KU POHCOeHUs. 8 NEPBOHA-
YANLHOM HANPAasienul 3a OeCKOHeYHoe YUCIO CIMOIKHOBEHULL 8 Heno2iowarouel cpeoe

19. Beibepure BeIpakeHHE, HE UMEIOIEe OTHOLIEHNE K TU(DPY3HOHHOMY TTPUOIHIKEHUTO

A) Hellmpor-nelmpoHHbIM 83aUMO0elicmauem npeneopeaaiom

b) Cpeoa cuumaemcs comoeennotl, crabonoenowaroueti

B) Hetimpouwst umerom 00Hy u my dHce CpeoHior dHepeuio

I') Cpeoa cocmoum u3 00H020 U Moeo e 8uda soep

20. OmnpenenuTe IOTHOCTh MOTOKA HEUTPOHOB @ OT TOYEUHOTO U30TPOMHOTO HCTOYHHUKA HEUTPO-
HOB MOIITHOCTBIO (] HA PAaCCTOSIHUU R OT HEro B Bakyyme.

A) d=—
4TR
B) ® = q X 4mR?
B) ® = —

TR

HIkana oueHnBaHus 00y4al0IIErocs HA TecTe
Kaxnpiii Tect conepxut mo 20 BompocoB. 3a KakJblii PaBUIbHBIN OTBET HauMcisercss 1 Gai.
IIpu otBete cryneHTa meHee yeM Ha 60% BOIPOCOB, TECTOBOE 3alaHNE HE 3aUYMUTHIBACTCA U y CTYACHTA
o0pasyeTrcst 0T, KOTOPBIN TOJDKEH OBITh 3aKPBIT B TEUSHUH CEMECTpa WM Ha 3a4€THON HEJele.

Paznen 2
Bomnpocs! 1J1st ycTHOTO onipoca mo pasjeiy

1. Kunematuka cronknoBenuid. LleHTp macc (MHEpUUM) U OTPEICTICHUE €TO TTOJIOKEHUSI.

2. Paccesnue (3amensnenue) HeiTpoHoB Ha sigpax cpeasl B JICK u CLIU.

3. W30- u aHn3oTponHoe paccesHue. TpaHCIOPTHBIE BEIUUNHBI.

4. 3aBUCUMOCTb NTOTEPHU SHEPTHU OT yIJIa PACCESTHUSI U MAacCOBOI0 YKciIa. MUHHUMAaNIbHAs U MAaKCUMallb-
Hasi IOTeps SHEPTUU.

S. CryneHnbKa 3aMeJJIEHUS.

6. OyHKIMS pacpeesICHUs] PACCEIHHOTO HEUTPOHA 10 SHEPTUu (JIeTapruu) B Mpeseax CTYIEeHbKH 3a-
MEIJICHHUS.

7. CpenunenorapudmMudeckas moTepst SHEPruy B OJJHOM CTOJIKHOBEHHH. JleTaprus.

8. 3aMeasistonias U MOIJIONAKoIas CrocoOHoCTh cpenbl. Koadduunent 3amensieHus cpesl.

9. JlocTOMHCTBA U HEAOCTATKU MPUMEHSAEMBIX 3aMeJUIUTENeH.

10. VYpaBHeHHe 3aMeIeHHs] HEUTPOHOB B OECKOHEYHOMH cperie.

11. DHepreTu4ecKoe pacrpeaeneHue 3aMeIISoIUXCcs HEUTPOHOB B 0ECKOHEYHON TOMOTE€HHOW Hemo-
TJIOLIAKOIIEH cpejie s JIETKHX siep (BoJIopoJa), TshKENbIX saiep u cmecu saep. Cnektp depmu.

12. 3ameJIeHHEe Ha JIETKUX siapax (Bogopoze, A=1) ¢ nmornomeHuem. BeposTHocTs n36€xaTh moriouie-
HUS IIPU 3aMEUICHUHA HENTPOHOB.

13. 3ameJIeHHE Ha TSDKENBIX sapax (A>1) ¢ moriouieHueMm.

14. Mopnenb HENpepHIBHOTO 3aMe/IIeHNs. Y paBHEHHE 3aMeiieHns B 1M y3noHHOM MpUOIHKEHUN U
I y3MOHHO-BO3PACTHOM MPUOINKEHHUH.

15. Bo3zpact HEHTPOHOB.

16.  YpaBHeHue Bo3pacTta, rpaHUYHbIEC U TIPOUNE YCIOBHS [T HAXOXKICHHUS PEIICHUS yPaBHEHHUs BO3pac-
Ta.

17. Bpewms 3ameuienns u Bpemst 1uddy3un HEHTPOHOB.

18.  MrHoBeHHbIE U 3aMa3/bIBAIOIINE HEUTPOHBL. BpeMs :K13HHU MOKOJICHUS.

19. Jvaa nuddy3un u uinHa murpanuu. [Inomaas Murpanuu.

20.  Meroauka OLEHOYHOTO pacyeTa BO3pacTa U BPEMEHHU 3aMe/IJICHUs HEUTPOHOB B PA3JIMYHBIX CPEAax.
21. HeiTpoHHBIN LIUKII B SIAEPHOM PEaKTOPE.

22, dopmyia 4eTBIPEX COMHOKUTENEH.

23. D dexTuBHbIN KOADHULIHNEHT pa3MHOKEHHUSI HEUTPOHOB /1J1s1 OECKOHEYHON U KOHEUHOM Cpe/l.

24, Paznuunsle yciioBus kputuaHocTy SP.

IIIxaja oueHuBaHUA 00y4YaOLIErocsi HA oNpoce
Ha omnpoc npenmnaratorcs 4eTbipe Bopoca Ha yCMOTpeHHe npernoaBaTens. Bpems oTBera Ha Borpoc 1-
1,5 munytel. Kputepuu orenku (MakcuMaiabHOEe KoiauuecTBO OamnoB — 20 6amnoB): CTOUMOCTh OTBETa
Ha KaXXJIbI BOIIPOC cocTaBiisgeT S 6amioB. 20 6aymoB — mpu oTBETE Ha 4 Bompoca; 15 GanioB — nmpu oTBe-
Te Ha 3 Bompoca; 10 6annoB — npu oTBeTe Ha 2 Bompoca; 5 6ayuioB — mpu oTBere Ha 1 Borpoc; 0 6amioB —



HpH OTCYTCTBI/II/I OTBETA HA BCC BOHpOCLL HeHOJIHbIe N 9aCTUYHO OIJ_II/I60‘-IHBIC OTBCTHLI Ha BOHpOC MOI‘YT
OBITH OIIEHEHE! B 3 Oasuia.

OueHo4YHbIE CpeCTBA IJIA POMEKYTOYHOM aTTecTaAlluu
Bonpocsl k 3k3ameny

1. O6mas kinaccuduKaus dIeMeHTapHbBIX YacTuil. Mosekyna. Atom. SAapo. [TorsTue «aaemeHTy,
«HykJu». CBONCTBA A/IepHBIX cuil. M30TombI, 130TOHBI, H300aphl. 3epkanbHbie sapa. baza nyknuaos JANIS
2. Mopenu snpa. CBoiicTBa sepHbIX chil. JleekT Macchl U SHEPTHSI CBS3H.

3. 3aBUCHUMOCTD yI€TbHON YHEPTUU CBSI3U OT MAacCOBOTO UMCia. DHEPreTUUecKuil ciekTp saep. M3ome-
PBL.

4, PannoakTuBHOCTH U €€ BUIbl. AKTUBHOCTb U30TOIOB. 3aKOH PaJu0aKTUBHOIO pacnajia. PaaroakTus-
HOe paBHOBecHe. Anbda- u Oera-pacnaa, UX 0COOEHHOCTH.

S. Bo3nelictBue HOHU3MPYIOLLIETO U3JTy4eHUs Ha opranus3M. J[o3bl usiydyenus. [locnencreus

6. B3aumogeiicTBre nsiydeHus ¢ atomamu u sapamu (hotodaddexrt, komnroH-3dhdexT, hoTosaepHas
peaxius, poKJIeHUE IEKTPOH-TIO3UTPOHHBIX map). Dpdext Méccbayapa.

7. Anepnsie peakiuu. [Ipsmoe Bzaumosericteue. CoctaBHoOE 11po0. DP(HEKTUBHOE MUKPOCECUCHHUE PeaK-
[IMU TAaHHOTO BUJA G . 3aKoH 1/v mist Mukpocedenuii. basa HeTpoHHbIX ceueHuii JANIS.

8. OcoOeHHOCTH peakIyii Mo JeHCTBUEM 3apsKEHHBIX YacTull. TyHHeIupoBaHue, Hal0apbepHOe OT-
paxeHue.

9. Buel HelTpoHHBIX peakiuii. PesoHaHcHbIe peakiuu. VICTOYHMKY HEHTPOHOB U UX MPUHIIUIT 1€ -
CTBUS.

10. CripbeBble (BOCITPOU3BOISIINE, TOPOTOBBIE, ACTUMBbIC) HYKJINbI. TOMIMBHBIC WM JENSIINECT HYK-
JIUJTBL.

11. Peakuus nenenus. LlenHas peakuus neneHus. 3aBUCUMOCTD YAIBHOTO BBIX0/1a OT MacCOBOTO YHCIIa
a5ep-ockoyikoB. Hanbosee BeposiTHOE OTHOILIEHUE MacC U SHEPTUil OCKOJIKOB.

12. ennas peakuus nenenus. Pacnpenenenue sHEpruy Mpu pacrnaje TOIUIMBHOTO siapa. MexaHu3M 00-
pa3oBaHus TeIa B siiepHOM peakTope (SP).

13. Knaccudukanus saepusix peaktopon. Cxembr ADC.

14. D¢ dextuBHBIN K03(QPUITHEHT pa3sMHOKEHUST HEUTPOHOB. PeakTnBHOCTH. KMHETHKA HA MTHOBEHHBIX
HEUTPOHAX.

15. 3ana3aplBarole HeUTPoHbI. PojIb MTHOBEHHBIX U 3ala3/IbIBAIOLINX HEHTPOHOB B yrpasieHuu SP.
[lepuon peakropa.

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

17. CrnexTpsl 3HeprUl HEUTPOHOB B TerioBOM SP. [lonsTe «repmanuzanus HEUTPOHOBY. OTANUMS

OOBIYHOTO ¥ HEUTPOHHOTO Ta30B. Beruncienue mo u3BecTHON (QYHKIIMH pacrpeiesieHusi HBUTPOHOB 10 SHEP-
T'UsIM CpefHel, HanboJsiee BEpOSTHON U MeAMaHHON SHEPTHUil crieKTpa.

18. XapakTepuCTUKU HEUTPOHHOTO IOJISA: CIIEKTP HEUTPOHOB, INIOTHOCTh HEMTPOHOB, TNIOTHOCTH IIOTOKA
HEUTPOHOB, IJIOTHOCTb TOKa HEUTPOHOB. DIrroeHC.

19. CKOpOCTh peakivy JaHHOTO BUJA JJII MOHODHEPTETUYECKUX HEUTPOHOB. MakpocKkonuueckoe ceve-
HUE.

20. JinHa cBoOoaHOrO pobera HeUTpoHOB. DU3NUECKUM CMBICI ATHX BelnuuuH. C1abo- U CUIIBHOIIO-
IJIOINAOIAsl HEUTPOHBI Cpefa.

21. Huddysus HeiitpoHos. 3akoH Puka A HeUTpoHOB. A dy3rnoHHOE TPUOINKEHHE, YCIOBUS €T0
IIPUMEHUMOCTH. BbIpaskeHus )11 OIHOCTOPOHHUX TOKOB HEMTPOHOB.

22, TpancnopTHas AuHA paccestHUs, TPAaHCIIOPTHAS JUIMHA U MakpocedeHue. Mcnonp3oBanue TpaHc-
MOPTHBIX BEJIMYHMH B ypaBHEHUU AUDDy3un

23. VYTeuka, MOTJIOLIEHNE U TeHepalus HeMTpoHOB. bananc HEUTPOHOB.

24, VYpaBuenue quddy3un s Heaensmencs (cinadonensuieiics) 1 pasMHoxaromei cpensl. Jnuna aud-
Gby3un. MatepuanbHBIA TapaMeTp peakTopa.

25. NHTerpanbHOe ypaBHEHHE [UIsl IOTOKAa MOHOHEPTreTUYECKMX HENTpoHOB [laliepiica M KHHETHYECKOE
ypaBHeHue bonbpiiMana (03HaKOMHTEINBHO).

26. I'paHnyHBIC U TPOYME YCIOBUS ISl HAXO0XKJICHHS pelIeHHs ypaBHEHUs Tuddy3un 11 2IeMEHTapHBIX
reoMeTpuil. DKCTpanoJupoBaHHas TpaHUIlA U SKCTpANoIupoBaHHas AauHa. MeTouka peleHus: ypaBHeHHs
mddy3un.

27, [Ipumep pemenus ypaBHeHus 1uddy3uu Ui HepazMHOKarolel cpeibl B cirydae chepruieckon

CUMMCETPUHU C TOYCUHBIM UCTOYHUKOM HeﬁTpOHOB B OCHTPC. I[J'II/IHa ,[[I/I(I)(I)YSI/II/I, €€ CMBICII.



28. Oo1ee permenne ypaBaeHus uddy3uun B cirydae Hepa3MHOKAIOUIEH cpeabl s TUIOCKON reoMeTpuu
(ronmiii SIP — Ge3 oTpakarerns).

29.  Buusnue oTpaxarensd. Anb0erno.

30. OnmnorpymnmoBoe (ogHOCKOpocTHOE) Auddy3nonHoe npudamxeHue. [IoHsTHE 0 MHOTOTPYIITIOBOM
NpUOIIMKESHUH.

31.  Kunemaruka crosikHOBeHHI. LIeHTp Macc (MHEpIHHK) U ONpeIe]ICHHE ero mojioKeHus. PaccesHue

(3amennenue) HelTpoHOB Ha sapax cpeasl B JICK n CLU. U30- u annzorponHoe paccesHue. TpaHCOpTHBIE
BEJIMYMHBI.

32.  3aBUCHMOCTb ITOTEPH YHEPTUHU OT YIJIa PACCESTHUS U MaCCOBOTO unciia. MUHUMAabHAs U MaKCUMaJlb-
Has noTeps sHeprun. Crynenbka 3ameneHns. OyHKIMs pacipeieeHus: pacCesTHHOTO HEHTPOHA TI0 YJHEPTUU
(Jieraprum) B mpejenax CTyNeHbKH 3aMeJICHHUS.

33. CpenunenorapudmMudeckas oTepst SHEPTUU B OJJTHOM CTOJIKHOBEHHH. JleTaprus. 3amemstonas 1 mo-
TJIOIIA0IIAst CIOCOOHOCTH cpeapl. Koaddumment 3amennenns cpenbl. JJocTOMHCTBA B HEJJOCTATKUA IPUMEH -
€MBIX 3aMEITUTEIICH.

34. VYpaBHeHue 3amMe1JIeHUs] HEUTPOHOB B OECKOHEYHOM cpejie. DHEPreTUUeCcKOoe pacipeiesieHue 3ame/-
JISTFOIIUXCSI HEUTPOHOB B OECKOHEYHOI TOMOTEHHOM HETIOTIIOMIAIONICH Cpeie IS JIETKUX saep (Boaopoaa),
TSDKETBIX sisiep U cMecH sep. Cnextp Pepmu.

35. 3amMe/ieHre Ha JIETKUX siipax (Boxopoae, A=1) ¢ mornomienrneM. BepoaTHOCTh n30ekaTh Morole-
HUS NIPU 3aMEIJICHUH HEUTPOHOB. 3aMeICHHE Ha TSHKEIbIX spax (A>1) ¢ mOrIomeHueM.
36. Mogens HepepHIBHOTO 3aMeANICHUs. Y paBHEHUE 3aMeNIeHus B AU(PHY3HOHHOM MPUOIIMKEHUH U

1 Py3nOHHO-BO3PACTHOM MpHOIKeHUH. Bo3pacT HEHTPOHOB. Y paBHEHHE BO3pacTa, IPaHUYHbIEC U IIPOYHE
YCIIOBUS U1l HAXO0XKJICHUS PELIEHUS YPaBHEHMSI BO3pacTa.
37. Bpewmst 3ameuienus u Bpemst mudy3un HeHTpoHOB. MTHOBEHHBIC U 3aI1a3/IbIBAOIINE HEHTPOHBI.
Bpewms xu3nu nokonenus. Jnuna qauddysun u uymna murpanuu. [nomans Murpanuu. Merouka oneHoY-
HOT'O pacyera BO3pacTa U BpEMEHHU 3aMeIJICHNs HEUTPOHOB B Pa3JIMYHBIX CPElIax.
38. HeitrponHslii uKI B siiepHOM peakTope. Popmyrna yeTblpex coMHokuTeneil. D dexkTuBHbIN K03 -
(GUIHEHT pa3MHOKEHHSI HEHTPOHOB 7151 OECKOHEYHOM U KOHEYHOH cpel. Pa3nuynble ycnoBUsS KpUTHUHOCTH
AP.

IIkaJja oueHUBaHHUA 00y4YaOLIErocsi HA IK3aMeHe

bansl
Onenka . .
YpoBeHb 0CBOEHHSI MaTepHaJia peiiTHHTrOBOW
(crangapTHas)
OLIEHKH
Teoperudeckoe cofep)aHue AUCIHUILTIHBI OCBOCHO MOJHOCTHIO, 0e3 OTnu4HO 36-40

npo0esoB, HE0OX0AUMBIE TPAKTUYECKHE HABBIKM PA0OTHI ¢ MaTepua-
JIOM TOJIHOCTBIO chopMupoBaHbl. OOydarolUiics MCUEPNBIBAIOLIE,
H0CJIEI0BATENbHO, YETKO U JIOTMYECKH CTPOMHO M3J1araeT MaTepuall,
YMEET TECHO YBSI3BIBATh TEOPHIO C TPAKTHUKOW, BIA/EET Pa3HOCTO-
POHHUMM HaBbIKAMM U IIPUEMaMH BBIMOJIHEHUS MPAKTUYECKUX 3a/1a4,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPY BUJIOM3MEHEHUH 3aJaHU.

Teopetnueckoe coaepkaHue IUCLUILUIMHBI OCBOEHO IPAaKTUYECKH Xopouio 31-35
HOJTHOCTBIO, 00Y4YaroLIMiicd rPaMOTHO M IO CYILECTBY M3JIaracT Ma-
TepHall, HE JIOIYCKasl CYIECTBEHHBIX HETOUHOCTEN, MPABUIIBHO TPH-
MEHSIET TEOPETUYECKHE IOJIOKEHUSI MPHU PEIIEHUU NPAKTUYECKUX
BOIIPOCOB U 3aj1ay, BJIaJiceT HEOOXOAMMBIMHU HaBBIKAMHU U NPHEMaMHU
WX BBITTOJHEHMSI.

Teoperuueckoe copep)kaHue AUCHUILUIMHBI OCBOGHO YacTUYHO, 00y- | Y aoBieTBopu- 24-30
YAOIIUICS UMEeT 3HAHHS TOJIHKO OCHOBHOTO MaTepHalia, JOMyCcKaeT TEITLHO
HETOYHOCTH, HEIOCTaTOYHO MpPaBUIIbHBIE (POPMYIHUPOBKH, HapyIle-
HUS JIOTHYECKOH IMOCIIEIOBATEILHOCTH B M3JIOKEHHH MaTepuaia, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOX0AUMbIe TpaK-
TUYECKHE HaBBIKM PaOOTBHI C OCBOCHHBIM MAaTE€pPHAJIOM B OCHOBHOM
c(OpPMHPOBAHBI, OJHAKO OOYYAIOUIUIICS MCHBITHIBACT 3aTPYIHEHUS
IPY PENICHUH MPAKTHYECKUX 3a]1ad.

Teoperudeckoe comep)kaHne AUCIUIUIMHBI OCBOGHO YaCTUYHO, 00Y- He 0-23
YAIOMIMICS JTOMYCKAeT CYIIECTBEHHBIC OMIMOKH, HE BHUIMT B3aUMO- | YJIOBIIETBOPU-
CBSI3M TCOPHH C TPAKTUKOW, HEOOXOAMMBIC MPAKTHYCCKHE HAaBBIKH TEIHHO




paboTbl He cPOPMUPOBAHBI, OOJIBITMHCTBO MPEIYCMOTPEHHBIX pado-
Yell MporpaMMoN JUCIUIUTMHBI y4eOHBIX 3aJlaHUi HE BBITIOJIHEHO.
HeobxonuMa nonomHUTENbHAs CaMOCTOATENbHAs paboTa HaJ Mare-
puagoM Kypca.

baJisiel UTOroBOM PEUTUHIOBOM OLEHKH 110 JUCHUIUIMHE «TeopHst mepeHoca HEUTPOHOBY:

Baibl
(utoroBoit OcBoenne
N N . TpeGoBanus kK 3HAHUAM
PEUTHHIOBOM | KOMIeTEeHIMii
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI Ha TOCTABJICHHBICE BOMPOCHI IOJHBIC, UYETKUE W
YpOBEHB pa3BepHyThie. PemieHus 3agad  JIOTUYHBI, JOKA3aTENbHBI U
JEMOHCTPUPYIOT aHaJIUTHYECKHEe U TBOPYECKUE CIIOCOOHOCTHU
CTYJCHTA.
84-70 Cpenuuii JlaroTcst TIOJTHBIE OTBETHI Ha TOCTaBJICHHBIC Bompochl. [lokazaHo
YpOBEHB YMEHHE BBIICIATh MPHUNHHO-CIICACTBEHHBIC CBsI3H. [Ipu pernieHnn
3aJa4 JIONYILIEHbl HE3HAUYUTEIbHBbIE OIIMOKM, HCIPABICHHBIE C
MTOMOIIIBIO «HABOJISIIIAX» BOIIPOCOB MPEIO1aBaATEIN.
69-60 ba3zoBbrit OTBeTbl Ha BONPOCHI M  PEIICHHS [OCTaBJICHHBIX  3aJa4y
YPOBEHb HEJO0CTAaTOYHO TOJHBIC. JIOTHKa ¥ TOCIIe0BATEIbHOCTh B PEIICHUT
3a]a4 UMEIOT HapylIeHHs. B 0TBeTax 0TCyTCTBYIOT BHIBOJIBI.

Crynent, nonyuuBmnii menee 60% OT MakCHMalIbHOTO 0ajuia 3a pa3fen JUCIUILUIMHBL UIH TPOo-
MEXYTOUYHYIO aTTECTAIMI0, CYHUTACTCSI HEATTECTOBAHHBIM 10 IAaHHOW JUCIUTIIMHE.

Y4edH0-MeTOoAMYECKOE U HH(POPMALIMOHHOE o0ecrieuyeHrue YUeOHOH TUCUMILTHHBI
OcHoBHas nuTeparypa:

1. Caganzep, B. 1. ®usudeckast Teopust sIepHBIX PeakTopoB : yueOHoe mocooue / B. 1. CaBannep,
M. A. YBakun. — Mocksa : HUAAY MU®U, [6. r.]. — Yacts 2 : Teopusi BO3MYIIEHUN U MEAJICHHBIC HE-
cranroHapHsie mpoueccbl — 2013. — 152 c. https://e.lanbook.com/reader/book/75779/#4

2. bapannuk, A. A. Jlexuuu no kypey "Teopust nepenoca HelTpoHa : yuebHoe nocodue / A. A. ba-
panHUK. — Mocksa : HUSLY MU®U, 2012. — 164 c. https://e.lanbook.com/reader/book/75925/#1

3. Kamwmun, B. B. Ilpuknannas HeitpoHHast ¢pusuka : yueonoe nmocooue / B. B. Kangunun, E. B. Ps-
oecea, B. T. Camocagubii. —  MockBa: HUIAY MHUOU, 2011. — 124 c.
https://e.lanbook.com/reader/book/75893/#2

JlonmonHuTenpHas tuTepaTypa:

4. Komnecos, B. B. @aiinbl siaepHbIX TaHHBIX U X HCIIOJIB30BaHUE B HEUTPOHHO-(PU3UUECKHUX pacye-
Tax : yuebHoe nmocodue / B. B. Konecor, M. 10. Tepnossix, I'. B. TuxomupoB. — Mocksa : HUAY
MU®DU, 2014. — 68 c. https://e.lanbook.com/reader/book/103227/#2

5. Casanzep, B. U. ®usnueckas teopust sIepHBIX peakTopoB : yueOHoe nmocobue / B. M. CaBanzep,
M. A. YBakun. — Mocksa : HUAAY MU®U, [6. r.]. — Yacts 2 : Teopusi BO3MyIIEHUN U MeAJICHHbIE He-
cranroHapsbie mporecchl — 2013. — 152 c. https://e.lanbook.com/reader/book/75779/#4

MarepunanbHo-TeXHHYECKOe o0ecnieyeHne y4eOHOH AU CHMIIMHBI

JIeKIIMOHHBIE M TPAKTUYECKUE 3aHATHUS NPOBOJATCA B y4eOHOW ayIuTOpHH, 000pYIOBaHHOMN BHU-
JEOTIPOEKTOPOM, SKPAHOM, NIEPCOHATHHBIM KOMITBIOTEPOM U THHAMHKAMH.

Jnis caMmocTosTenbHON paboThl 00YyJarOLIMXCsl MMEIOTCS CIIEIMaTN3uPOBaHHbIE TOMEIIEHUs, 000-
pPYIOBaHHBIE TIEPCOHATBHBIMA KOMITBIOTEPAMH C BBIXOZOM B VMIHTEpHET M C JAOCTYIOM K DIJIEKTPOHHO-
OUOIMOTEYHOH cHucTeMe, NEKTPOHHONW OMONIMOTEeKe M 3IEKTPOHHONW MH(POPMALMOHHO-00pa30BaTeIbHOM
cpelne By3a, a TakKe K IPyruM OUOIMOTeUHBIM (hOHIaM.

Y4eOHo-MeToAMYeCKHE PEKOMEHIALNH JIS1 CTYIeHTOB

1. Yka3aHus 1715 NpoCIylInBaHus JEKIUN

Hepen HavaJoM 3aHATHI BHUMATEIIFHO O3HAKOMHUTLCS C y‘-Ie6HBIM IJIaHOM IMPOBCACHUA J'IGKHHI\/'I u
CIIMCKOM PEKOMEH/I0BAaHHOM JIMTEPATYPBHI.

Ilepen moceneHreM ouepeHOM JIEKIIMU OCBEXKUTh B NAMSITH OCHOBHBIE KOHLIEIIIMM MTPOHIEHHOTO



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

panee marepuaia. [loqroToBuTh npu He0OXOAMMOCTH BOIIPOCHI IIpernoiaBaTento. He Hano onacathces, 4To
BONPOCHI MOT'YT OBITh IPOCTBHIMHU.

Ha nexkuuu ocHOBHOE BHUMaHHE CJEIyeT YAeNATh He (popMyliaM U MaTeMaTHYECKUM BBIKJIAJIKaM,
a CoJIep’KaHUIO U3Y4aeMbIX BOIIPOCOB, ONPEEIECHUSAM U IOCTaHOBKAM 3ajiau.

B mporiecce n3ydeHust JIEKIMOHHOTO Kypca HEOOXO MO MO BO3MOKHOCTH 4aCTO BO3BPAILIATHCS K
OCHOBHBIM IIOHATHSM M METO/IaM pelleHHs 3a1a4 (374eCh BO3MOXKEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XenaTenpHO UCMOJIB30BaTh KOHCIEKTHI JEKIUHA, B KOTOPBIX MCIIOJIB3YETCsl MPUHATAs MpernojaBa-
TeJIeM cucTeMa 0003HAYCeHUH.

s 6osee mopoOHOro U3ydeHust Kypca ciaenyer padoTarh ¢ peKOMEHI0BaHHBIMU JIUTEPATypPHbl-
MU UCTOYHUKAMH U BHOBb MOSBISIOMIMMUCS HCTOUHUKAMH.

2. VKa3aHus JUIsl y4acTHs B IPAKTUYECKUX 3aHATHUAX

[lepen mocenieHreM MPAKTUYECKOTO 3aHATUS YACHUTH TEMY M CaMOCTOSTEIBHO M3YYUTh CBSI3aH-
HbI€ C HEH MOHATHS U METO/Ibl PeLLIeHHs 3a/1ay.

[lepen pemeHneM 3aa4 aKTUBHO y4acTBOBATh B OOCYXKACHUU C MPEIOJaBAaTEIeM OCHOBHBIX I10-
HATHH, CB3aHHBIX C TEMOM MPaKTUYECKOTO 3aHATHS.

B npouecce pemenus 3aau BECTH TUCKYCCHIO C TIPENoaBaTeeM O NPaBUIbHOCTH MPUMEHEHUS
METOJIOB UX PELICHHUS.

[To BO3MOXXHOCTH CaMOCTOSATENBHO JIOBOJUTH PEIICHUE MPEAaraeMbIX 3a/1a4 10 OKOHYATEILHOTO
UTOra.

B KxoHIIe MpaKTHYECKOTo 3aHATHS PU HEOOXOIMMOCTH BBISICHUTH y MPENOaBaTeNs HEsICHBIE BO-
IPOCHI.

OcHOBHBIE pe3yNbTaThl BHIIIOJIHEHUS Pa0OTHI HEOOXOAMMO pacIeyarars.

3. Yka3zaHus Ui BBIIIOJIHEHHS CAMOCTOSATEIbHOM paboThI

[MonmyunTth y mpenojaBareis 3aJaHue M CIIMCOK PEKOMEHIOBaHHOW JUTeparypsl. M3ydeHue teo-
PETUYECKUX BOIPOCOB CJENYET HNPOBOJUTH IO BO3MOXKHOCTH CAMOCTOSITEIBHO, HO IPHU 3aTPyIHEHMSIX
o0pamaThkCs K IPeroaaBaTerio.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJIEJIAHHOMN padoTe.

[Tpu BBIMONHEHUN (POHTANBHBIX 33aJaHUN MO0 YCMOTPEHHIO IMPEToaaBaTeisi paboTa MOXKET ObITh
OlLleHeHa 0e3 MUChMEHHOT0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPH YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

IToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMeHAALMH A/ NPenoaaBaTe/ieH

1. Ykazanus aJist npoBeAeHUA JICKIUA

Ha niepBoii BBOJHO# JIeKLIMU cienaTh 00U 0030p coepkaHus Kypca U OTMETUTh HOBbIE METOIbI
U MOJIXOJIbI K PELICHUIO 3aJ1a4, PACCMAaTPUBAEMBIX B Kypce, TOBECTH JI0 CTYJEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu noAroToBKE K JEKIIMOHHBIM 3aHATUSAM HEOOXOJMMO IPOIYyMaTh IJIaH €ro NMpOBEIEHus, Colep-
’KaHUE€ BCTYNMUTEIbHON, OCHOBHOH M 3aKJIIOUUTENILHONW YacTH JIEKIMH, 03HAKOMUTHCSI C HOBUHKAMH y4eo-
HOM M METOJIMYECKON JUTepaTypbl, MyOIMKAUIMU IEPUOINIECKON MeUaTH Mo TeMe JIEKIIMOHHOTO 3aHs-
THs. YTOYHUTSH IIJIaH IIPOBENCHUS MPAKTUYECKOrO 3aHATHUS IO Teme Jiekuuu. [lepen usnoxeHueM Teky-
LIET0 JIEKIIMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX HA MPEbIIYIIUX JEKIH-
ax. C 9Tol 1enbo 337]aTh HECKOJIBKO BOIPOCOB ayIUTOPUU U OCYIIECTBUTH BHIOOPOUHBIA KOHTPOJIb 3HA-
HUS CTY/ICHTOB.

B XoJie IeKIIMOHHOTO 3aHATHS MPENoAaBaTelb JODKEH Ha3BaTh TeMy, yuyeOHbIe BOIIPOCHI, O3Ha-
KOMHTb CTYJIEHTOB C IIEPEYHEM OCHOBHOW W JOTIOJIHUTEIBHON JINTEPATYphI IO TEME 3aHATHA. PackppiBas
cojiepKaHue yuyeOHBIX BOIPOCOB, aKLIEHTUPOBATH BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KAaTEropusX, siBJIe-
HUSAX U Ipoleccax, 0COOCHHOCTSX MX MPOTEeKaHUs. PacKppIBaTh CYIIHOCTh U COJEP’KaHUE PA3TUUYHBIX
TOUEK 3PEHHUS M HAYYHBIX MMOJIX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHHUN U MPOLIECCOB.

Cnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUYECKUM
BonpocaMm. [IpuBoauTts npumepsl. 3agaBaTh 10 X0y U3JI0KEHHS JIEKIIMOHHOIO MaTepralla pUTOpUIECKHE
BOIIPOCHI K CAMOMY J1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEILHON NESTEIIbHOCTH
CTYJIEHTOB, IOBBIIICHUIO UX BHUMaHUSA U MHTEpEca K MaTepUally JIEKIUH, e coaepkaHuio. [Ipenogasa-
TeNb JIOJKEH PYKOBOAUTH pabOTOM CTYJEHTOB MO KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO Marepuaia, Moj-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKCHHH M3ydaeMoil TeMbl, 0c000



BBIJICTISIS, KaTErOPHANIbHBIN anmapaT. B 3aKirounTensbHOW YacTH JIGKIIMH HEOOXO0AUMO CHOPMYIHPOBATH
oO1mirie BBIBOJBI IO TEME, PACKPHIBAIOIINE COIEPKAHUE BCEX BOMPOCOB, MOCTABIECHHBIX B JeKIHH. O0b-
SIBUTh TUTAH OYEPETHOTO MPAKTUYECKOTO 3aHITHS, 1aTh KPAaTKHUE PEKOMEHJIALUU MO MOJArOTOBKE CTY/ACH-
TOB K MpaKTHUYECKOMY 3aHATHIO. ONpeneiauTb MECTO U BpeMsl KOHCYJIbTAllUU CTYJEHTaM, IMOXKeJIaBIIUM
BBICTYITUTH C JIOKJIaJIlaMu U pedepaTaMu.

Ha nmocnenuneil nexuuu ynenutb Bpems A 0030pa HanboJiee BaXKHBIX IMOJIOKEHUH, paCCMOTPEH-
HBIX B Kypce.

2. Ykazanus JJis NPOBEACHUS TPAKTUYECKUX 3aAHITHI

Yerko 0003HaYUTh TEMY NPAKTUYECKOTO 3aHATHS

OO6cyauTh OCHOBHBIE MOHATHUS, CB3aHHBIE C TEMOM MPAKTUYECKOTO 3aHATHS.

B npouecce pemienns 3aa4 BECTU JIUCKYCCHIO CO CTYAEHTAMU O MPaBUJIBHOCTH NPUMEHEHUS TEO-
PETHYECKUX 3HAHUM.

OTmedaTs CTYJIEHTOB, HanboJIee aKTUBHO yYaCTBYIOIINX B PEHICHUH 33]1a4 U JUCKYCCHUSX.

B KoHIIe TpaKTHUUECKOT0 3aHATHUS 33aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3aHus 0 KOHTPOJIIO CAMOCTOSITETbHON paOOThI CTYACHTOB

[To ycMmoTpeHuio mpenogaBaressi 3a/laHie Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MHIMBUIY-
QIBHBIM WA ()POHTATHHBIM.

[Ipy ucnonp30BaHUM MHIUBUAYAIbHBIX 3aJlaHUil TpeOoBaTh OT CTyJAEHTa MUCHBMEHHBIA OTYET O
MpoieIaHHOM padoTe.

[Ipu npumeHeHun (PpPOHTATBHBIX 3a/laHU BECTH KOJUIEKTHBHBIE OOCY)KIIEHHUS CO CTyJIEHTaMH OC-
HOBHBIX TEOPETHUYECKHUX MOJIOKEHHUH.

C 1enpo0 KOHTPOJISL KaueCTBA BHITIOJHEHUSI CAMOCTOSITENILHOM paboThl TpeOOBATh UHIMBUyaIbHbIC
OTYETHI (JOMYCTUMO BMECTO MHCHMEHHOTO OTYETa MPUMEHSTh MHAMBUAYaJIbHbIE KOHTPOJILHBIE BOIPO-
CBI).

[IporpamMma coctaBiena B coorBercTBuu ¢ TpeboBanusimu OC HUAY MUODU u y4eOHBIM MI1aHOM
OCHOBHOI 00pa3oBarenbHON MporpaMMsbl 1o cnenuanbHocTi 14.05.02 AToMHBIE CTaHIMU: MPOEKTUPO-
BaHUE, SKCIUIyaTallus U MHKUHUPUHT.

Pa6ouyro nporpammy cocrasui npogeccop Yepnosa H.M.

Penenzent: noueHt Iloaropuos A.A.

[Iporpamma onobpena Ha 3acenanuu YMKC 14.05.02 ATomHBIE CTaHIIMU: TIPOEKTUPOBAHUE, IKC-
IUTyaTalusl U UHKUHUPHHT.

[Ipencenarens yuebHo-MeToauueckoir komuccuu Edpemona T. A.



