MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

NMHCTUTYT ®U3UKO-TEXHUYECKNX UHTEJUVIEKTYAJIBHBIX CUCTEM

KA®EJIPA TIPUKJIATHOU SIAEPHOU ®U3NKU

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUILIVHBI

COBPEMEHHGLIE JIETEKTOPbI SIJIEPHBIX U3JIYUYEHUI

Hampasnenue 03.06.01 ®usuka u acTpoHOMUS

[Ipodune HanpaBIeHHOCTH [TpuOopbl 1 METOIbI IKCTIEPUMEHTANILHON (PU3UKH (B
00J1aCTH IETEKTOPOB (PU3NYECKUX BEITUUMH)

dopma 00yueHus ouHas
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JlaHHBIN Kypc ABIseTCS (PU3UUECKON OCHOBOM /i 00yueHHs acnupaHToB (couckareneit). Kypc
3HAaKOMHT, a TAaK)Ke PaCIIUpPSAET 3HAHMA CIIyIIaTeNed Mo (U3UKE PETUCTPAllH IACPHBIX M3IIyUYeHHH C
MOMOULIBI0  ra30pa3psAOHbIX,  CHUHTWUIALMOHHBIX U IOJYNPOBOJHUKOBBIX  JETEKTOPOB,
XapaKTepUCTHKAM pPETUCTPUPYIOIIUX CHUCTEM, a TaKKe€ OCHOBHBIM MOHSTHSIM pPaTUOMETPHUH,
CIEKTPOMETPUHU U TO3UMETPUHU SAECPHBIX U3ITYUECHUH.

1. IEJIX OCBOEHMSI YYEFHOM JIUCIIUILIIMHBI

[enstMu ocBOeHHUS Y4eOHON MUCIUILIMHBI SBISIOTCS MOJMYYCHHE acHUpaHTaMHU YTiyOJIeHHBIX
3HAaHUW METOJOB PEruCTpPalUM PA3JIUYHBIX BUJIOB M3JIyUYEHUN, PAaJIUOMETPUH, CIEKTPOMETPUU U
JO3UMETPUU  U3ITyUYECHUHU. JomnonautenpHoe, Oojee JeTanbHOE, 3HAKOMCTBO AacCIMHUPAHTOB C
YCTPOMCTBOM, (PU3NYCCKUMU TPUHIIUTIAMH JICHCTBUSL, OCHOBHBIMU XapaKTEPUCTUKAMH U OOJIACTSIMHU
MIPUMEHEHHUS JIETEKTOPOB: PAJUOMETPOB, CIIEKTPOMETPOB U JTIO3UMETPOB. Pa3BUTHE HABBIKOB PAOOTHI
CO CIIEKTPOMETPUYECKOH ammapaTtypou, J03UMETpUUecKUMHU ycTpoiictBamMu. Oco0oe BHUMaHUE B
Kypce HYXHO YyJEITUTh OCBOCHHIO IMPAKTUYECKHX HABBIKOB pa0OTHl HAa COBPEMEHHOM armaparype,
HCIIONIb3YEMOM NJIsl pelleHUs] HAy4YHBIX W MPAKTHUECKUX 3aJady B 0OJacTU MPHUKIAJHON sAepHOM
(U3HMKY U A1EPHOTO TPUOOPOCTPOCHHUS.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JUis  wu3ydeHus JAMCLMIUIMHBL ACHUPAHTBl JOJDKHBI HMMETh 3HAHUSA 10 JAMCLUIUIMHAM
MaT€MaTU4EeCKOr0 M €CTECTBEHHO HAay4YHOro LMKJIA, a TakKe HEKOTOPbIM JUCLUIIINHAM
npoeCCUOHATBHOTO IMKIA. ACIHUPAHTHl JOJDKHBI YMETh COCTaBJIATh M pEIIaTh WHTETPAIbHbIE U
middepeHranbHble  YpaBHEHUS, TOHMMAaTh W yMETh IOCTPOUTH  (PYHKIMOHAIBHBIE U
NPUHLMIINAAIBHBIE CXEMbl 3JIEKTPOHHBIX YCTPOWCTB, YMETb NPUMEHATh 3HAHUS  (PUUKU
B3aMMOJCHCTBUS U3JIy4YCHHUS C BEIIECTBOM JUISI MOAEIUPOBAHUS IETEKTOPOB U3IIy4CHHs. ACIIMPAHTBI
JIOJKHBl OBITh T'OTOBBI NPUMEHUTh IOJYYEHHbIE 3HAHUSA IMPU HM3YYEHUU NAHHOM AMCUUIUIMHBI U
IpUOOPETEHHBIM B PE3yJIbTaTe€ OCBOCHUS MPE/IIECTBYOLINX AUCIUILIUH.



3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEFHOU JUCIHATLIAHBI/ O KUIAEMBIE PE3YJIBTATHI
OBPA3OBAHUA U KOMIIETEHIIUN OBYYAIOIIEI'OCH 110 3ABEPIIEHUN
OCBOEHUSA ITPOT'PAMMBI YYEFHOM JUCITATLIIAHBI

VK-1, YK-5, OIIK-1, TIK-1

3HaTh

METOABbl M OCHOBHBIC THIIBI JIETEKTOPOB IJISi PATUOMETPHH, CIIEKTPOMETPHUH U JO3UMETPHH
Pa3IUYHBIX BUAOB HM3IYYCHHI; . yCTPOMCTBO, OCHOBHBIE XapaKTEPUCTHKU U OOJACTH MPUMEHEHHS
JIETEKTOPOB B KAYECTBE PaJMOMETPOB, CHEKTPOMETPOB U JJO3UMETPOB SACPHBIX U3TYyUECHUN

YMeTh

MIPABIJIBHO BBIOUPATh, KOHCTPYHUPOBAThH, PACCUYUTHIBATH U IPUMEHSTD JUIsI PEIICHHSI HAYYHBIX H
MPAKTUYECKUX 3a7a4 B OOJIACTH MPHUKIATHON SACPHOW: (PU3UKU, PAa3IMIHBIC THIBI PaTAOMETPOB,
CIIEKTPOMETPOB U JIO3UMETPOB MOHUZUPYIONTUX U3ITYyUEHUH.

Bnanets

MPaKTUYECKMMH HaBBIKaMH pPaOOThI HA COBPEMEHHOW ammaparype, HCIOJIb3YyeMON I
pElIeHUs HAyYHBIX U MPAKTUYECKUX 3a/1a4 B 00JIaCTH MPUKIIATHON SAAEPHON PU3UKH.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUIIIUHBI
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1 [IepBblil pasgen 1-8 8 8 KU, 8 25
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HUmoeo 3a 5 Cemecmp 15 15 0 50
KonTpoJbHble C) 50
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Cemectp

* — cokpalleHHOe HauMeHOBaHue (POPMbI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB JOJDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpalieHre HaMMEHOBaHUHN (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/ieiIoB:

O603na | Ilo1HOe HAUMEHOBaHHE
YyeHue

KH KoHTposib 1o uroram

C) OK3aMeH

KAJIEHIAPHBIN IVIAH

| Henean | Tembl 3ansaTuii / Conep:kaHue

| Jlek., | IIp./cem., | JIao., |




qac. qac. yac.

5 Cemecmp

15 15 0

JleTeKTOpHI siAePHBIX U3JIYUYEeHHIi: Ta30BbIe
HOHM3AIHOHHbIE, CHMHTH/JISIHUOHHBIE,
NOJIyNIPOBOAHUKOBBIE. BBeneHue

®duzuueckre OCHOBBI METOJIOB PETUCTPAIIMH SIEPHBIX
m3nydennit. Knaccuduxanus gerekropos.. MloHu3amnms ra3os.
JIBuKeHHe 37eKTPOHOB U MOHOB B ra3ax.

[Tpouecc nonnzanuu razos. MOHM3alMOHHBIN TOTEHIMAIL.
[Totenuunan Bo30OyxaeHus. MeracTaOUIbHbIE YPOBHU
B030yxneHust. Cpenusisi sHeprust HoHU3au. J(P(HEKTUBHOCTh
MOHM3AIMH. Y AenbHas noHu3anus. DOTOMOHU3AIIHS.
JIBr>KeHUE 3IEKTPOHOB U MOHOB B raszax. [loaBumxHOCTH
HOCHTENIeH 3apsaa B anekTpuueckoM nosue. CKopocTs apeiida.
I"a3bl AIEKTPONOIOKUTENBHBIE U AIEKTPOOTPHULIATEIbHBIE,
3axBart 3JIeKTpoHOB. PexomOunaus. Tok auddys3un u
MOJIEBOM, TOK B razax

Bcero aytuTOpHBIX 4acoB

1 | 1

Owntaiin

HNuTerpanbHble HOHU3AMHOHHBIE KaMepbI

[Tpuniun paboThl HOHU3AMOHHBIX Kamep. BoiabprammnepHas
XapakTepucTruka. TOK HaChIeHNS. Y paBHEHNE HHTETPAILHON
MOHW3AIMOHHONW KaMephl. YUeT peKOMOMHANHY 1 TUPPY3HH.
VYcTpoiicTBO HOHM3AMOHHBIX Kamep. CxeMa BKITIOYCHUSL.
OO6nactu MpUMEHEHUSI 1 0COOCHHOCTH KOHCTPYKITHH:
MOHU3AIMOHHBIX KaMep JUIS PETHCTPAIMU Pa3InYHbBIX BUIOB
U3ITYYCHUS

Bcero AYAUTOPHLBIX YaCOB

1 |1

Omutaiig

HNmmnyJjibcHBIC HOHM3ALMOHHBIE KaMephbl

[TpuHuMn paboThl UMIYJIBCHBIX HOHU3ALMOHHBIX Kamep.
CxeMmbl BKIIFOUCHHS. MexaHu3M 00pa30BaHUs UMITYJIbCA.
®opma u aMIuIMTyAa uMIysbea. Bausaue noctosnHoit RC Ha
bopmy umIynbca. DIEKTPOHHASI U MOHHAsI COCTABJISIOIINE
HUMITyJbCca. Bpems paspemenns. AMIUIMTYJHOE pa3pelleHue.
Oco6eHHOCTH TPUMEHEHUS UMITYJIbCHBIX HOHU3ALIMOHHBIX
KaMep IPU PEeUICHUH 33124 PUKIATHOH sIIepHOH Pr3uKH

Bcero AYAUTOPHLBIX YaCOB

1 |1

Omnutaiig

IIponopuuoHaJbHbIE ra3opa3psiiHbIe 1eTEKTOPHI
Omnpenenenue 06J1aCTU HECAMOCTOSITEILHOTO pa3psijia.

Y napuas nonnzanus. KosduimeHT yaapHoit noHu3anuu,
MeXaHU3M razoBoro ycuieHus. Koaddumment razoBoro
YCUJIEHUS AJI JIOCKOTO U UIMHAPUYECKOTO TETEKTOPOB.
[TonHoe razoBoe ycuieHue. Y ClIOBUE epexo1a
HECaMOCTOSITENILHOTO pa3psia B CAMOCTOATEIbHBIN.
MexaHnu3m o0pazoBaHus uMmyisca. Dopma, aMIuIUTy 18 U
JUTUTETILHOCTh UMMTYyJbca. CXeMbI BKIIOUSHHS. AMILTUTYTHOE
paszpemienne. OcoOEHHOCTH KOHCTPYKIIMKA M 00J1acTh
MIPUMEHEHHUS TPOMOPLHUOHAIIBHBIX JIETEKTOPOB

Bceero AYAUTOPHLBIX YaCOB

1 | 1

Ownutaiin

JleTeKTOpBI € CAMOCTOATEIbLHBIM Pa3ps/ioM
Onpenenenue 00J1aCTH CaMOCTOATENIBHOTO pa3ps/a,
MexaHu3M U criocoObl TaleHus pa3psaaa, poJib ra30Boro
cocraBa. Camoracsuiyecst CHeTUNKH. XapaKTEPUCTUKU
camoracsIuxcsi CYeTYMKoOB: popma, aMIUITUTya U
JUINTEJILHOCTh UMITYJIbCA, MEPTBOE BpEMsi, BpeMsl
BOCCTAHOBJICHMSI U pa3peliatoliee BpeMs. Pabodas
xapakTepucTuka. Hu3koBoabTHEIE cueTYMKH. CpPOK CITy:KOBI.

Bcero ayiutopHsIX 4acoB

1 | 1

Omnuiaiig




OS¢ dexTuBHOCTS peructpanuu u3nydeHuii; Koncrpykuun
cueTynKoB. OCOOEHHOCTH MTPUMEHEHHSI CIYETINKOB C
CaMOCTOSITENIEHBIM Pa3psiIoM MPH PEIIEHUH MTPAKTUYECKIX
3a/1a4 B 00JIaCTH MIPUKJIAAHON IIePHON (PU3UKH

CUMHTHJISINHOHHBIE IETEKTOPbI
[TpuHIIUTT AEHCTBUSA U YCTPONUCTBO CIIMHTHIUISIIMOHHHX
JIETEKTOPOB. MeXaHU3M JIIOMUHECLICHIIMH BEIIECTBA 10T

neiictBueM u3nydeHus. CUUHTUIUIATOPBI, UX XapaKTePUCTHKU.

Konsepcuonnas s¢pexruBHOCTE. Bpems BrICBeUnBaHUS.
MexaHu3M BbICBEUMBAHUS CIIUHTHIUISTOPOB. THIIBI
CHMHTHILIATOPOB. COOpKa CIMHTUILISIIMOHHOTO IETEKTOPA. .
dotonpueMHkH.. OOITHE XapaKTEPUCTUKH
CHMHTWIISIIMOHHBIX JETEKTOPOB: (popMa M aMIUIUTY1a
UMITYJIbCA, AMILTUTYTHOE U BPEMEHHOE pa3pelieHue,
OTHOIIICHUE CUTHAJI-IIIYM, SHEPT€THUECKUI SKBUBAJICHT IITyMa,
3¢ peKTUBHOCTD peructpaiuu n3nydeHunii. OCoOOeHHOCTH
NPUMEHEHUS CIIMHTUIUISIIMOHHBIX JE€TEKTOPOB MPH
pErucTpalyy 3apsKEHHBIX YACTHIL, JIEKTPOHOB U raMmMa-
JIy4yen

Bcero ayiuTopHbIX 4acoB

1 |1

Owntaiin

ITosrynpoBOAHUKOBbIE JETEKTOPHI

IIpuHIUI NENCTBUA U yCTPOKCTBO MOJIYIIPOBOIHUKOBBIX
JIeTeKTOpoB. PU3HUYECKre IPOLECCHI B AETEKTOPE.
CoOcTBeHHas: ¥ IpUMecHasi MPoBOAUMOCTU. CIIOCOOBI
yMEHbIIEHU dJieKTponpoBoaHocTi. OaHopoaunsie I/, nx
xapakrepuctuku. [1I1/] ¢ p-n-nepexonamu. CBoiicTBa p-1-
nepexooB, [llupuna o6eaHeHHOM 00macTu. EMKoCTh p-1I-
nepexoaa. Tumsr [TIT/]. O61acTu npumMeHeHus: 1 0COOEHHOCTH
PETUCTPALMK U3JTyYEHUH; TIOJIYTIPOBOJHUKOBBIMU
JIETEKTOpaMu

Bcero AYAUTOPHBIX YaCOB

1 |1

Omnuiaiig

JleTeKTOPHI HEMTPOHOB

[IpuHIUI NENCTBUSA U YCTPOKCTBO JETEKTOPOB HEUTPOHOB.
SnepHble peaky, UCIOJIb3YEMBIE UIsl PETUCTPALMH
HEHUTPOHOB.

Perucrpanus MenneHHbIX HEUTPOHOB. bOpHBIE JETEKTOPBI.
CKopocTb IPOTEKaHUs SACPHOM peakiui B O0OpHOM
nerekrope. CueTuuku ¢ reaveM. Peructpanus MeaneHHbIX
HEUTPOHOB CLUMHTWIISALIMOHHBIMY U MOJIYTIPOBOJHUKOBBIMU
JETEKTOpaMH.

Perucrpanus ObicTpbIX HEHTpOHOB. IMIyIbCHBIE
MOHU3ALMOHHBIE KaMephbl [UI PErUCcTpaluu ObICTPBIX
HEHUTPOHOB.

Oco6eHHOCTH perucTpalui HEHTPOHOB C UCIOIb30BAHNEM
SJIEPHBIX PEaKUUy eneHus. Peructpanyss HEUTPOHOB 110
HaBe/IeHHON; aKkTUBHOCTH. OCOOEHHOCTH aKTUBALIMOHHOTO
METO/Ia PErucTpalui HEMTPOHOB. 110pOroBEIE M PE30HAHCHBIE
AKTUBALlMOHHBIE IETEKTOPBI.

Bcero AYAUTOPHBIX 9YaCOB

1 |1

Omnuiaiig

OCHOBBI 103MMETPUH M CTIEKTPOMETPUH HOHU3UPYIOIIMX
U3JIyYeHUIKaKUTe Ha3BaHUe MyHKTAa. BBenenue.
OcCHOBHBIE OHATHS MOJISI M 103bl HOHU3HPYIOLIETO
U3J1yYeHHusl.

Hens u 3anaun nozumerpun. [lonarue paguamoHHOTo
sbdekra. [locnenoBaTenbHOCTh NPOIECCOB, MPUBOISAIINX K

Bcero aytuTopHBIX 4acoB

1 | 1

Ownaiin




panuanoHHomy >¢dexty. [IpuknagHoe 3HaueHne
JIO3UMETPUH JJIS PAIMAIIMOHHON: TEXHUKU U pagualliOHHOM
¢uzuku. Bunel nznydyenuid. XapakTepuCcTUKA OIS U3ITyUYEHUH.
Ckamsipuble, nuddepeHimaibabie, BEKTOpHBIE. J[03b1
n3nydeHus. [lornomenHas sHeprust U3JIy4eHus. Y CIIOBUE
3JIEKTPOHHOIO paBHOBecHs. JIMHEHHAs epegadya SHEPTHUH.
ITornomennas no3a. Kepma. DxkcnozunnonHas 103a.
OTtHocuTenpHas ononornyeckas 3PpHEeKTHBHOCTh
HOHM3UpYIoIero mnydenus. KordpuimeHT kauecTna
u3MydeHus. DKBUBaJleHTHas 103a. KomiekTuBHas 103a.
EvHUIIBI aKTUBHOCTH Iperapara, raMMa- IOCTOsTHHAs
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du3nvyecKue 0CHOBBI 103MMeTPUU (OTOHHOT0 U3JTyYeHUS.
HNoHu3aumoHHbIi MeTO 103MMETPUU FrAaMMAa- U3JTyYeHUs!
[Ipeo6pa3oBanue YHEPrUN raMMa- U3JIyYEHUS B BEIIECTBE.
Koadduuuent nepenaun snepruut GOTOHHOTO U3ITYUEHUSI.
CBs13b MEXK/ly MOIIIHOCTBIO SKCIIO3ULIMOHHOM JT03bI, MACCOBBIM
KOX(QUITMEHTOM TIepeIaurl SHEPTUU U HHTEHCUBHOCTHIO
¢dbotonHoro H3nydeHus. CpenHss SHEPrusi HOHHOOOPA30BaHHUS.
CootHomenue bparra-I'pes. Ilpunnun metona. Topmo3zHas
CIOCOOHOCTH BEIIECTBA U MOTJIOICHHAs SHEPTHUSI.
HanepcTkoBbie HOHM3aLMOHHBIE KaMepbl. NOHW3alMOHHBIN
TOK ¥ MOIIIHOCTB JTO3bI. XOJI C )KeCTKOCThI0. Oco0eHHOCTH
JIO3UMETPUU UMITYJICHOTO u3ayueHus. [Ipumenenue
ra3opaspsAHbIX CYETUYUKOB B I03UMETPUH

Bcero ayutopHbIX 4acoB

1

| 1

Omuiaiig
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CUMHTHISINHOHHBIA M JTIOMHUHECHEHTHBII MeTObI
A03MMETPHH rAaMMAa- U PEHTT€HOBCKOI'0 U3J1y4YeHUI.
TenuoBoii MeTO 103MMEeTPUM PEHTIT€HOBCKUX  FraMMa-
Jy4qeit

[TpuHIMIT CUMHTWIUIAIIMOHHOTO METO1a. TOKOBBIN U
CUETYMKOBBINA PEKUMBI paOOThI CHUHTHIIISIIHOHHOTO
no3umetpa. KonBepcuonnas 3pGpeKTHBHOCTb. X0/ ¢
KECTKOCTBIO B TOKOBOM U CYETYMKOBOM PEKHUMAX.
MexaHu3MBbl pagrooTo- U paAHOTEPMOTIOMUHECIICHIINH.
[Tpumepst nozumerpoB IDPM u TII/I. DoH,
YYBCTBUTEIBHOCTb, MPEJEIbl U3MEpEeHUt. Benbilieunbie
docdopsl. Xox ¢ xectkocThio. MJIK. TemmoBoe neiictBue
MOHM3UPYIOUINX M3TyuyeHu. OIMHOYHBIN KaJIOPUMETD.
TkaHEe>KBUBAJICHTHBIN NOTJIOTUTEIb, U30TEPMUYECKUN U
anuabatudeckuil KanopuMeTpsl. CBS3b MEXKTy MOTJIOMIEHHON
SHEPTrUey U N3MEHEHUEM TeMITepaTypbl MOTJIOTUTE,
KaJIOpUMETPUUECKUE

Bcero ayiuTopHbIX 4acoB

1

|1

Owntaiin
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JKcNnepUMEHTAIbHbIE MeTO/IbI I03MMETPHH OTOKOB
3apsizKeHHbIX YacTHL. Oco0eHHOCTH 103UMeTPHH
HEWTPOHHOT0 M3JIyYeHUs

OcobenHoctu 1o3uMeTpun Oera-u3nydeHus. [IpumMeHuMOCTb
TeopeMbl bparra-I'pes. DkcTpanosiiiuoHHas KaMmepa.
OO6pa3oBaHue yuclia map KOHOB B T'a3e MPU B3aUMOJICHCTBUU
Oera-uznyuyeHus. Mcnonb3oBaHue CUMHTHILISIIUOHHON
TexHuku. OcobeHHOCTH (PoTOorpaduueckoro MeToaa
Jo3UMeTpun 6eta-u3nyyeHusi. UYyBCTBUTEIBLHOCTD MO J103€ U
9yBCTBUTEIHHOCTH IO MOTOKY YacTull. Jlo3umeTpus
CMENIaHHOTO 0eTa- U TaMMa-u3aydeHus Gororpadu-yeckum

Bcero AYAUTOPHBIX YaCOB

1

|1

Omnu1aiig




metonoM. Poronosumerp Hukutuna H.C. ['pagynpoBoy-Hblit
rpaduk. Jlo3uMeTpus TSKENbIX 3apsSHKEHHBIX YaCTHL, METOIbI
OIpeIesIeHus TOTIIO0IeHHOM 103b1. [Ipeobpa3oBanue sHepruu
HEUTPOHOB B BellecTBe. POpMUPOBAHKE 1036l HEUTPOHOB B
JKUBOU TKaHW. ENUHULIBI B JO3UMETPUY HEUTPOHHOTO
U3ITy4eHUs. DHEPreTUIeCcKasl 3aBUCU-MOCTb TKAaHEBOU JIO3BI.
Bkiag B 103y MeUICHHBIX, IPOMEKYTOUHBIX U OBICTPBIX
HEUTPOHOB. DKCIEPUMEHTAIbHBIE METOABI IO3UMETPUHN
HENUTPOHOB, OCHOBAHHbIE Ha IPUMEHEHNN: NOHU3ALIMOHHBIX
KaMep; IPONOPLIUOHATIBHBIX CYETYNKOB; CHUHTUILIALIMOHHBIX
CUETYMKOB; aKTHBALIMOHHBIX JIE€TEKTOPOB; (HOTOAIMYIbCUH U
TPEKOBBIX IETEKTOPOB
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IIpeamer saaepHoii cnekTpoMerpun. MoHn3anuoHHbIe
MeTOo/bl CIIEKTPOMETP

PuU3NYECKHE OCHOBBI METOAO0B CIIEKTpoMeTpHUH. [Ipukinanubie
3aJlauM, peraeMble METO/IaMU SIAEPHOM CIIEKTPOMETPHH.
CriekTpoMeTp, €ero OCHOBHBIE XapakTepucTuku. Onpesenenne
crektpomeTpa [loHsITHE HCTUHHOTO U anmapaTypHOTo
CHEKTPOB, QYHKITUS OTKIUKA JETEKTOpa, (PU3NIeCKHii CMBICI
GYHKIIUM OTKIIMKA. 3a7ja4a BOCCTAHOBJICHHUSI CIIEKTpa U
oOpaTHas 3aJ1a4a, BIMSHIE BPEMEHHBIX (PaKTOPOB Ha
¢byskuio otkirka. CriekTpanbHasi TUHUS U alaparypHas
(dbopma JTMHUN SHEPTETHYECKOE Pa3pelIeHUe CIIEKTPOMETpa.
DddekTuBHOCTH cIeKTpoMeTpa. JIMHAMUYECKUI Jruana3oH.
CrpykTrypHas cxema crieKTpomerpa. Mcnonb3oBanue
MOHM3AIMOHHBIX KaMep JIJIsl CIIEKTPOMETPHUH 3aPsKEHHBIX
yactull. Ceprueckas HOHU3AIMOHHAS KaMepa; CBA3b podera
anb(a-yacTullbl ¢ Hepruei. iMmyabcHble HOHU3AlMOHHbBIE
KaMmephbl ceTKOU. [IprunHbI, BIMSIOMINE HA pa3pElIAOLY O
CIOCOOHOCTh. Bupl M3myueHuit 1 0COOEHHOCTH MX
CIEKTPOMETPUHU IIPU ITOMOIIY NOHU3ALMOHHBIX KaMep.
CnexTpoMeTpusi HOHU3UPYIOIINX U3TyYEHUH C TOMOIIBIO
IIPONOPLUOHAIIBHBIX CUETYMKOB. OCHOBHBIE XapaKTEPUCTUKU
MPOMOPLUUOHAIILHOTO CYETUYHKA KaK CIIEKTPOMETPUYECKOTO
JaTdyrka. MeTopl U3MEPEHUs CIIEKTPa PEHTTEHOBCKOTO
U3JTyYEHUS! C IIOMOIIBIO MPONOPLHOHAIBHBIX CYETYUKOB

Bcero ayiuTOpHBIX 4acoB

|1

Owntaiin
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CUMHTWUISINMOHHBbIE METO/IbI CIEKTPOMETPUHU
3apsisKeHHbIX YACTHI U TAMMAa-KBAHTOB

Oco6eHHOCTH B3aUMOJICHCTBUS C BEIIECTBOM CLUHTUILIATOPA
anbda-, 6era-, raMMa- U HEUTPOHHOTO M3TyYEHUH.
[TpenmyniecTBa U HEAOCTATKH CHUHTUIUIIUOHHBIX
CHEKTPOMETPOB. DHEPreTHUECKOEe U BPEMEHHOE pa3pelieHust
CHMHTWISIIIMOHHBIX AaTYUKOB. [IponopurnoHasbHOCT
aMIUIATYIbl CBETOBO BCHBIIIKU YHEPTUU PETUCTPUPYEMOM
YacTHUIIbl. 3aBUCH-MOCTB JINHEHHOTO KO3 uIenTa
MOTJIOUIEHHS] TaMMa-U3Ty4eHHsI OT SHEPTUU FraMMa-KBaHTOB.
®opma JIMHUH B CHUHTUIUIIIUOHHOM T'aMMa-CIIEKTPOMETPE.
[Tuk mosHOTO MOrNO-1IeHUs. ACUMMETpPHS MHKa, yTeuKa
3JIEKTPOHOB U PEHTTEHOBCKOT'O XapaKTEPUCTUIECKOTO
m3nydenusi. KoMnToHoBCcKkoe pacnpenenenue. Teopernueckas
dopma criektpa. AnnaparypHasi popma JIUHUH MIPH
KOMIITOHOBCKOM pacrtipeneneHuu. [luk obpaTHOro paccesiHusl.

Bcero ayiuTOpHBIX 4acoB

1 |1

Owntaiin




XapakTepUCTUYECKOE PEHTTEHOBCKOE U3JIyUYE€HUE U3
KOHCTPYKLMOHHBIX MaT€pPHAJIOB.

®oT03¢hHeKTUBHOCTH criekTpomMeTpa. PoToYacTh CHEKTpa.
[TonHas 3¢ heKTUBHOCTL CIEKTPOMETpA. ATIapaTypHast JTUHUS
IIpY PHEPTUU raMma- KBaHToB 6osee 1.5 MaB. AHHU-THIAIUS
no3uTpoHa. [IMK yTeuku 1 MUK MOJHOTO MOTJIOICHHUS.
3aBUCUMOCTb IUIOIIAU 0] BCEMH MMKaMH OT pa3MepOB
KpHUCTaJIJIa U SHEPTUU raMMa-u3IydyeHus. AnmnapaTypHas
JIMHUSA IPU KacKaJHbIX nepexonaax. KannOposka
CHEKTPOMETpaA.

MHoroxkpucranabHble CIEKTpOMETpbl. CIEKTPOMETD ¢
3alUTHBIM CHUHTHUISITOPOM HA aHTHCOBIAJACHUSIX.
KomnronoBckuii cniekrpoMetp. [lapHblii criekTpoMeTp.
CrexTpoMeTp MOJHOTO NOrIomeHus. GaKkTopsbl,
OIIpEIEIIAIONINE PA3PELIAIOIYI0 CIOCOOHOCTh
CIUHTHJUISIIIMOHHOTO OeTa-crekTpomMeTpa. DPHEeKTUBHOCTh
CLMHTHJUSIIMOHHOTO OAHOKPUCTAJIBHOTO CIIEKTPOMETPA K
3apsKeHHbIM YacTuaM. OCOOEHHOCTH CIIEKTPOMETPUH
3apsDKEHHBIX YaCTUI] CUUHTHIUIALUM-OHHBIM MeToioM. Obnactu
MPUMEHEHUS CUUHTHUISIUOHHBIX CIEKTPOMETPOB IS
HaYYHBIX UCCIEA0BA-HUK U B HAPOJHOM XO35IMCTBE.
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ITosrynpoBoaHUKOBbIE METO/AbI CIEKTPOMETPUH
HOHU3MPYIOLIUX H3JIydeHU

[IpenmymiecTBa U HEAOCTATKU OTYTIPOBOHUKOBBIX
CIEKTpoMeTpoB. IIpenMyiiecTBa 1 HEIOCTATKU
MOJTyIPOBOIHUKOBBIX CIIEKTpOoMeTpoB. [Iponopuno-HaabHOCTh
aMIUTUTY/bI CUTHAJIA YUCITy Tap HOCUTEIeH 3apsia U SHEPTuu
MOTJIOUIAEMOI0 U3TyUeHUs, pa3pelieHre
MOJIYTIPOBOTHUKOBOT'O CIIEKTPOMETPA : (PAKTOPBI, BIHUSIOIINE
Ha pa3penieHne (00paTHOe CMENICHUE, BETMYMHA 00CTHEHHOTO
ciios1, TeMreparypa). I'pagyupoBka crieKTpomeTpa
CrieKTpOMETpPBI TSKEINbIX 3apsHKEHHBIX YaCTHIL.
[TomynpoBOoIHUKOBBIE OETa-CHEKTPOMETPHI, BIUSHHE
0o0paTHOTO paccestHus O€Ta-4yacTHUIl Ha anmnapaTypHyO JMHHIO,
pasperienue. [IpuMeneHre KpeMHUEBBIX M TepMaHHEBBIX
neTekTopoB. [1onynpoBoAHUKOBBIE CLIEKTPOMETPHI raMMa-
n3nydenus. [IpeumyiecTsa o cpaBHeE-HUIO CO
CUMHTWUISIIUOHHBIMU CIIEKTPOMETPaMHU, SHEPreTHUECKOe
pasperienne. OcoOEHHOCTH MPOBEACHUS SKCIIEPUMEHTA.
TpeGoBanust k nerekropaM. Beibop neTeKkTopoB B
3aBUCUMOCTH OT SHEPIMU raMMa-u3nydeHus. Paananuonsbie
MOBPEXKACHUS U UX BIMSHUE HAa CIIEKTPOMETPHUUECKHE
CBOWCTBA MOJIYPOBOAHUKOBBIX 1€TEKTOPOB. CrIOCOOBI
YMEHBIIIEHUS BKJIaJia OT KOMITOHOBCKOTO paclpe/eieHUs B
anmnapaTypHOM CIIEKTpE UMITYJIbCOB. CIIEKTPOMETP C 3aIUTON
10 aHTUCOBNAACHUAM. KOMIITOHOBCKHI CIIEKTPOMETP, ApPHBIN
criekrpoMeTp. O01acTH NPUMEHEHUS TTOJTYTIPOBOAHUKOBBIX
CHEKTPOMETPOB AJIsl HAyY "HbIX UCCIIEJOBAHUI U B HAPOJAHOM
XO35IUCTBE.

Bcero ayutopHbIx 4acoB

1 | 1

Omuiaiig
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MeToabl ClIEKTPOMETPUM HEHTPOHOB
Meron snep otaaun. Paguarop. Perucrpauys HEUTPOHOB
($hOTO SMYIBCUSIMU U TEJE-CKOTIaMU. METOT SIIEPHBIX PEaKInH,

Bcero ayutopHbIx 4acoB

1

Omuiaiig




MIPONOPIUOHAIbHBIE U CHUHTUIUISILIMOHHBIE JETEKTOPHI,
TpeOOBaHUS K SACPHBIM PEaKIUsM, METOJ BpEMEHU MPOJIeTa,
CHIOCOOBI perucTpaii MOMEHTOB BbUIETA U TIOMAaHUs
HEWTPOHOB, METOJ] AKTUBALIMOHHBIX IIOPOTOBBIX JE€TEKTOPOB.
Metoa noaynpoBOAHUKOBBIX JE€TEKTOPOB.

CokpallieHHbIC HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aymo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPHUAJIbI
ncC M HTEepaKTUBHBIN CANUT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kanue

5 Cemecmp

JleTeKTopHsI siiepPHbIX H3JIyYEeHHIi: ra30Bble
HOHM3allMOHHbIE, CUMHTH/ VIS IIHOHHBIE,
NOJIyNNpoBOAHNKOBbIE. BBeeHue

@Pu3nyeckre OCHOBBI METOJI0OB PETUCTPALIUN SIEPHBIX
n3nydyenuit. Knaccuduxanus nerekropos.. MloHu3amms ra3os.
JIBM>KE€HHE 37IEKTPOHOB U HOHOB B ra3ax.

[Ipouecc nonnzanuu razos. MOHM3aLMOHHBIN OTEHIMAIL.
[ToTentman Bo30yxaeHus. MeracTaOuiIbHbIE YPOBHHU
B030yxeHust. Cpenusis sHeprust HoHu3auu. J¢P(HEeKTUBHOCTh
HOHU3aAIMU. Y IeiabHas nonusanus. @orononusanus.
JIBr>KEHUE 2IEKTPOHOB U MOHOB B rasax. [loaBumxHoCTH
HOCHTEJICH 3apsiia B dJeKTprudeckoM moiie. CKopocTs Apeiida.
["a3b1 311€KTPONOIOKUTENBHBIE U JIEKTPOOTPULIATEIIbHEIE,
3axBaT 2J1eKTpoHOB. PexomOunanus. Tok nuddysuu u
II0JIEBOM, TOK B razax

HHTerpajbHble HOHM3ALMOHHbIE KaMepbl

[TpuaIMI paboTHl HOHU3AIMOHHBIX KaMep. BonprammepHas
xapakTepucTuka. TOK HachIeHUs. Y paBHEHHE HHTETPATbHOMN
MOHM3AIIMOHHON KaMmephl. Y4eT pekoMOuHaruu u quddy3uu.
VYcTpoiicTBO HOHU3AIMOHHBIX KaMep. Cxema BKITIOUYEHHS.
O6nactu npUMEHEHUSI 1 0COOEHHOCTH KOHCTPYKIIHH:
MOHM3AIMOHHBIX KaMep JIJIsl perucTpaliy pa3IudHbIX BUJOB
W3JIyYeHUs

HNmnyJibCcHBIC HOHM3ALMOHHBIE KaMephl

[Tpuniun paboThl UMITYJILCHBIX HOHU3AIMOHHBIX KaMep.
CxeMbI BKITFOUCHHS. MexaHnu3M 00pa30BaHus UMITYJIbCA.
dopma 1 aMIUIMTyAa UMIysbca. Bausaue nocrosHHoi RC Ha
¢dopmy umnynbca. DIIEKTPOHHAsI U MOHHAsI COCTABJISIFOIINE




uMItyibca. Bpems pazpenienus. AMIUIUTYTHOE pa3pelieHue.
Oco0eHHOCTH TPUMEHEHHUSI UMITYJIbCHBIX MOHU3AIIMOHHBIX
KaMep MpU PeUIeHUH 3a/1a4 IPUKIATHON siAepHO Ppu3uKu

IIponopuuoHaabHbIe ra3opa3psiiHble 1eTEKTOPHI
Omnpenenenue 06J1aCTU HECAMOCTOSTEILHOTO pa3psijia.

VY napuas nonmnsanus. KoaddurmenT ynapHoit noHu3amu,
MEXaHHU3M ra3oBoro ycwienus. KoaduiueHT ra3oBoro
YCWJICHUS AJIs TUIOCKOTO ¥ LIMJIUHAPUYECKOTO IETEKTOPOB.
[TonHoe razoBoe ycuiieHue. Y CIIOBUE NIEpexo1a
HECaMOCTOSITENIbHOTO pa3psija B CAMOCTOATEIbHBIM.
Mexanu3m obpa3oBanus umiynbca. Dopma, aMIUIUTyaa U
JUTUTEILHOCTh UMITYyJIbca. CXeMbI BKIIOUCHHS. AMILTUTY/THOE
paspemienne. OcoOEHHOCTH KOHCTPYKIMKA U 00J1acTu
MIPUMEHEHHUS TPOMOPLUUOHAIBHBIX IETEKTOPOB

JleTeKTOpBI ¢ CAMOCTOSITEILHBIM Pa3psiioM
Omnpenenenne 06IacTH CaMOCTOSTEIBHOTO pa3psia,
MexaHu3M U COCcoObI raleHus pa3psaia, poib ra30BOro
cocraBa. Camoracsmuecst C4eTINKU. XapaKTePUCTUKU
CaMOTaCSIINXCS CYETYMKOB: (hopMa, aMIUIUTy1a U
JUTUTEIBHOCTh UMITYJIbCA, MEPTBOE BPEMsI, BpEMs
BOCCTAHOBJICHUS U pa3peliaroniee Bpems. Pabouas
xapakrepucTuka. HuzkoBoibTHBIE cdeTYnKU. CPOK CITyKOBI.
D¢ dexTuBHOCT peructpanuu u3nydeHuii; Koncrpykuun
cueTynKoB. OCOOCHHOCTH MTPUMEHEHHSI CYETINKOB C
CaMOCTOSITENIEHBIM Pa3psiIoM MPH PEIICHUH TPAKTUYECKIX
3a7a4 B 00JIACTH NPHUKJIATHON SACPHON (PU3UKH

CUMHTH/IISINNOHHBIE 1eTeKTOPbI

[TpyHIMI NEICTBYS U yCTPOMCTBO CHUHTHUISILIMOHHHX
JEeTEKTOpOB. MexaHu3M JIIOMUHECLIEHIIMY BEIIECTBA M0
JercTBUEM U3iydeHHs. CHUHTUILIATOPBI, UX XapaKTEPUCTUKH.
Konsepcuonnas s¢hexruBHOCTE. Bpems BrICBeUnBaHus.
MexaHn3M BBICBEUMBAHUS CLIMHTHIUIATOPOB. THIIBI
CHMHTHIUIATOPOB. COOpKa CUMHTHWIIISIIUOHHOTO IE€TEKTOPA..
®doTonpueMHku.. O01ME XapaKTePUCTUKU
CHMHTWITSIIIMOHHBIX JETEKTOPOB: (popMa M aMIUIUTY1a
UMITYJIbCA, AMILIUTYTHOE U BPEMEHHOE pa3pelIcHHE,
OTHOILIEHUE CUTHAJ-1IYM, SHEPIreTUUECKUN SKBUBAJICHT 11IyMa,
3pPEKTUBHOCTb perucTpanuu u3aydeHnit. Oco0eHHOCTH
MPUMEHEHUS CUMHTWIISIUOHHBIX JETEKTOPOB MPU
PETUCTPALMK 3aPSHKEHHBIX YaCTHL], JIEKTPOHOB U raMmMa-
Jy4yen

ITosrynpoBOAHUKOBBIE JETEKTOPBI

[IpuHIUI NENCTBUSA U yCTPOKCTBO MOJIYIIPOBOIHUKOBBIX
JIeTeKTOpoB. PU3HUECKNEe IPOLECCHI B AETEKTOPE.
CoOcTBeHHast ¥ MpUMecHasi MPOBOAUMOCTH. CIIOCOOBI
YMEHbIIIEHHU dJ1eKTponpoBoHocTH. OaHopoausie T/, nx
xapakrepuctuku. [1I1/] ¢ p-n-nepexonamu. CBoiicTBa p-1I-
nepexooB, [Ilupuna o6eaHeHHOM 00macTi. EMKoOCTh p-TI-
nepexoxaa. Tumer [TIT/]. O61acTn mpuMeHeHUsI 1 0COOEHHOCTH
PETUCTPALMK U3JTy4YEHUH; TIOIYTIPOBOJHUKOBBIMH
JIETEKTOpaMu

JleTeKTOPHI HEMTPOHOB




[IpuHUUI NENCTBUA U YCTPONCTBO JETEKTOPOB HEUTPOHOB.
SnepHble peaKkyy, UCIOJIb3YEMBIE Ul PETHCTPALIMH
HEHUTPOHOB.

Peructpaiust MeJIeHHBIX HEUTPOHOB. BOpHBIE 1E€TEKTOPHI.
CKopocTb IpOTEKaHUs SACPHOM peakiiuy B O0pHOM
nerekrope. CueTyuku ¢ reareM. Peructpanus MeaeHHbIX
HEHUTPOHOB CLUMHTWJUIALIMOHHBIMY U N1OJIyIIPOBOJHUKOBBIMU
JETEKTOpaMH.

Perucrpanus ObIcTpbIX HEHTpOHOB. IMIyJIbCHBIE
MOHU3ALMOHHBIE KaMePhl JUI PErUCTPaLUU ObICTPBIX
HEUTPOHOB.

OC00EHHOCTH PETHCTPALIUA HEUTPOHOB C MCTIOIB30BAHHEM
SJIEPHBIX PeaKLUU IeneHus. Peructpanys HEUTPOHOB 110
HaBeIEeHHOW; akTUBHOCTH. OCOOCHHOCTH aKTHBAI[HOHHOT'O
METO/a PErucTpalyy HEUTPOHOB. [I0poroBeIe U pe30HAHCHBIE
AKTUBALlMOHHBIE IETEKTOPBI.

OCHOBBI 103MMETPHUH U CTIEKTPOMETPUN HOHU3UPYIOIIHNX
U3JIyYeHUIKaKUTe Ha3BaHUe MyYHKTAa. BBenenue.
OcHOBHbBIE NOHATHS 0JISI M 103bl HOHU3UPYIOLIIETr 0
U3J1y4YeHHusl.

enp u 3anaum no3umeTpun. llonsaTre pagnanmoHHOTO
addexra. [TocnenoBaTebHOCT MPOIECCOB, TPUBOASIINX K
panuanoHHomy 3¢ dexty. [IpuknaaHoe 3HaueHne
JIO3UMETPUU JJIS PAIUAIIMOHHON: TEXHUKU U paJualliOHHOM
¢uzuku. Bunel nznyyenuid. XapakTepuCcTUKA OIS U3ITyUYEHUH.
Ckamsipuble, nuddepeHiuaibabie, BEKTOpHBIE. J[03b1
n3nydenus. [lornomenHas sHeprust U3JIy4eHus. Y CIIOBUE
3JIEKTPOHHOIO paBHOBecHs. JIMHEHHAs nepegavya SHEPTHUH.
ITornomennas no3a. Kepma. Dxkcnozunnonnas 1o3a.
OTtHocuTenpHas ouonornyeckas 3PpHEeKTHBHOCTh
HOHM3UpYIoIero m3nydenus. KorduimeHT kauectna
u3ydeHus. DKBUBaJleHTHas 103a. KoiiekTuBHas 103a.
EvHUIIBI aKTUBHOCTH TIpernapara, raMMa- IOCTOsTHHAs
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du3nvyecKue OCHOBbI 103MMeTPUU (OTOHHOT0 U3JTYyYEeHHS.
HNonn3zanmoHHbIH MeTO 103MMETPUHM raMMa- U3JIy4YeHHUs
[Ipeobpa3oBanue FHEPTUN raMMa- U3JIyYE€HUS B BEIIECTBE.
Koadduuument nepenaun suepruut GOTOHHOTO U3ITYUEHUSI.
CBs13b MEX/1y MOIIIHOCTBIO SKCIIO3UIIMOHHOM J103bI, MaCCOBBIM
K03 PHLIMEHTOM Mepeaun YHEPTUU U UHTEHCUBHOCTHIO
¢dotonHOro H3nydeHus. CpenHss SHEPrusi HOHHOOOPAa30BaHHUS.
CootHomenue bparra-I'pes. Ilpunnun metona. Topmo3zHas
CIOCOOHOCTH BEIIECTBA U TOTJIOICHHAs SHEPTUSI.
HanepcTkoBbie HOHM3aLMOHHBIE KaMepbl. NOHW3aMOHHBIN
TOK ¥ MOIIIHOCTB JTO3bI. XOJI C )KeCTKOCTRI0. Oco0eHHOCTH
JIO3UMETPUN UMITYJILCHOTO U3ilydeHus. [Ipumenenune
ra3opaspsAHbIX CYETUYUKOB B I03UMETPUH
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CUMHTHJISIHOHHBIA U JIIOMHHECHEHTHBIA METOAbI
A03MMETPHUHU FraMMa- U PEHTT€HOBCKOI0 M3J1yYeHH .
TemioBoii MeTOa 703MMETPUU PEHTITEHOBCKUX M FraMMa-
Jydeit

[TpuHIMIT CUMHTUIUIAIIMOHHOTO METO1a. TOKOBBIN U
CYETUYHUKOBBIA PEKUMBI pA0OTHI CITMHTHJUIAIIMOHHOTO




nosumetpa. KonBepcuonHas 3pGpeKTHBHOCTb. X0/ ¢
KECTKOCTBIO B TOKOBOM U CYETYMKOBOM PEKHMAX.
MexaHu3Mbl pagrooTo- U paAUOTEPMOTIOMUHECIICHIINH.
[Tpumepst nozumerpos IPM u TII/I. DoH,
4yBCTBUTEIBHOCTD, IIPEEIIbI U3MEPEHUI. Benpleunsie
docdopsl. Xox ¢ xectkocThio. MJIK. Temmooe neiicteue
MOHM3UPYIOUINX M3TydyeHUu. OIMHOYHBIN KaJIOPUMETD.
TkaHEe’KBUBAJICHTHBIN NOTJIOTUTEIb, U30TEPMUYECKUN U
annabatudeckuil KanopumeTpsl. CBs3b MEXTy MOTJIOMIEHHON
SHEPrUeil U N3MEHEHUEM TEMIIEPATyphl IOTJIOTHTES,
KaJIOpUMETPUUYECKUE
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IKCNepUMEHTAIbHbIE METOAbI 103UMETPUH TOTOKOB
3apsiKeHHbIX YacTHl. Oco0eHHOCTH 103MMeTPUH
HEWTPOHHOT0 M3JIyYEeHUs

OcobenHocTu 103uMeTpun Oera-u3nydeHus. [IpumMeHuMOCTb
TeopeMbl bparra-I'pest. DkcTpanosiiiuoHHas KaMepa.
OO6pa3oBaHue yuclia map KOHOB B Ta3e MPU B3aUMOJICHCTBUU
Oera-u3nyuyeHus. Mcnonbp3oBanue CUMHTHILISIIUOHHON
TexHuKu. OcobeHHOCTH (PoTorpaduueckoro MeToaa
Jo3UMeTpun 6eta-u3nyuyeHusi. UYyBCTBUTEIBHOCTD MO 03€ U
4yBCTBUTEIBHOCTh 110 MOTOKY YacTull. Jlozumerpus
CMEIIaHHOTO O6eTa- ¥ TaMMa-u3aydeHus Gororpadu-yeckum
metonoM. Porono3umerp Hukutuna H.C. ['pagynpoBoy-Hblit
rpaduk. Jlo3umeTpus TSHKENBbIX 3apsHDKEHHBIX YacTHIL, METOIbI
OIpeIeJIeHUs TOTIIONIeHHOM 103b1. [Ipeobpa3oBanue sHepruu
HEUTPOHOB B BellecTBe. POpMUPOBAHUE 1036l HEUTPOHOB B
JKUBOU TKaHWU. ENUHULIBI B JO3UMETPUU HEUTPOHHOTO
M3JIy4eHUs. DHEPreTUYecKas 3aBUCU-MOCTh TKAHEBOM J03BI.
Bkiag B 03y MeUIEHHBIX, IPOMEKYTOUHBIX U OBICTPBIX
HEUTPOHOB. DKCIIEPUMEHTAIBHBIE METOABI IO3UMETPUHU
HEHUTPOHOB, OCHOBAaHHbIE Ha IPUMEHEHNHN: HOHU3ALIMOHHBIX
KaMmep; MPONOPLUHUOHAIBHBIX CYETUUKOB; CHUUHTUIUISILITUOHHBIX
CUETYMKOB; aKTHBALIMOHHBIX JIETEKTOPOB; (HOTOAIMYIbCUI U
TPEKOBBIX JIETEKTOPOB
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IIpeamer saaepHoii cnekTpomMerpun. MoHn3anuonHbie
MeTO/bl CIIEKTPOMETP

PuU3NYECKHE OCHOBBI METOAO0B CIIEKTpoMeTpuU. [Ipukinanabie
3aJ1auM, peraeMble METO/IaMU SIAEPHOM CIIEKTPOMETPHH.
CriekTpoMeTp, ero OCHOBHBIE XapakTepucTuku. Onpenenenne
crektpomeTpa [loHsTHE HCTUHHOTO U anmapaTypHOTo
CHEKTPOB, QYHKITUS OTKIUKA JETEKTOpa, (PU3NIeCKuii CMBICI
GYHKIIMHM OTKIIMKA. 3a7ja4a BOCCTAHOBJICHHUSI CIIEKTpa U
oOpaTHas 3a/1a4a, BIUSHIE BPEMEHHBIX (PaKTOPOB Ha
¢bysakuio oTkirka. CrieKTpanbHasi TUHUS U alaparypHas
(dbopma TMHUN SHEPTETHUECKOE Pa3peIICHUE CIIEKTPOMETpa.
DddekTuBHOCTH cIeKTpoMeTpa. JIMHAMUYECKUI JrUana3oH.
CrpykrypHas cxema criekTpomerpa. Mcnonb3oBanue
MOHM3AIMOHHBIX KaMep ISl CIIEKTPOMETPHUH 3apsKEHHBIX
yactull. Ceprueckas HOHU3AIMOHHAsA KaMepa; CBsA3b podera
anb(a-yacTulbl ¢ Hepruei. iMmyabCHble HOHU3alIMOHHBIE
Kamepsbl ceTKOW. [IprunHbI, BIHAIOMINE HA pa3pELIAOILY O
CIOCOOHOCTh. Buibl M3mydeHnit 1 0COOEHHOCTH MX




CIICKTPOMETPHUH IPU TOMOIIH MOHNU3AIUOHHBIX KaMeEp.
CnexTpoMeTpusi HOHU3UPYIOIINX U3TyYeHUH C TOMOIIBIO
MMPONMOPHUOHAIIBHBIX CUCTYHUKOB. OcHOBHEBIE XapaKTCPUCTHUKHU
MPOMOPLUUOHATIBHOTO CYETUYHKA KaK CIIEKTPOMETPUYECKOTO
JaTyrka. MeToibl U3BMEpEeHHUst CTIIEKTPa PEHTI€HOBCKOTO
M3JTyYEHUS C IIOMOIIBIO MPOMOPLHOHAIBHBIX CYETYNKOB
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CUMHTWUISINMOHHbIE MEeTO/IbI CIEKTPOMETPHHU
3apsiKeHHbIX YACTHI U TAMMa-KBAHTOB

Oco6eHHOCTH B3aUMOJICHCTBUS C BEIIECTBOM CHUHTHILIATOPA
anbda-, 6era-, raMMa- U HEUTPOHHOTO M3TYyYEHUH.
[TpenmymiecTBa U HEAOCTATKH CHUHTUIUIIUOHHBIX
CHEKTPOMETPOB. DHEPreTHUECKOEe U BpEMEHHOE pa3pelieHus
CIMHTHWITSIIIMOHHBIX AaTYHKOB. [IponopunoHasbHOCTh
aMIUIATYIbl CBETOBOM BCHBIIIKU YHEPTUU PETUCTPUPYEMOM
YJaCTUIIBI. 3aBUCU-MOCTh JIMHEHHOTO Kod(uirenTa
MOTJIOUIEHHS TaMMa-U3Iy4eHHsI OT SHEPTUU FraMMa-KBaHTOB.
®opma JIMHUH B CHUHTUIUIIIUOHHOM T'aMMa-CIIEKTPOMETPeE.
[Tuk mosiHOTO MOTJIo-1eHUsl. ACUMMETpPHS MHKa, yTeuKa
AJIEKTPOHOB U PEHTIE€HOBCKOI'O XapaKTEPUCTHUECKOTO
m3nydenusi. KoMnToHoBCKoe pacnpenenenue. TeopeTndeckas
¢dopma criektpa. AnmnaparypHas popma JIUHUH MIPH
KOMIITOHOBCKOM pacrtipeneneHuu. [Tuk odpaTHoro paccesiHus.
XapakTepUCTUYECKOE PEHTTEHOBCKOE U3JIyUYE€HUE U3
KOHCTPYKLMOHHBIX MaT€pPHAJIOB.

®oT103¢heKTUBHOCTH criekTpoMeTpa. PoToYacTh CHEKTpPa.
[Tonnas 3¢ deKTUBHOCTH CIEKTpOMeTpa. AnmapaTypHasi JIUHUS
IIPY PHEPTUU raMmma- KBanToB 6osee 1.5 MaB. AHHU-THIAIUS
no3uTpoHa. [IMK yTeuku 1 MUK MOJHOIO MOTJIOMICHHUS.
3aBUCHUMOCTH IUIOLIA/IU IO BCEMH IMMUKAMHU OT Pa3MEpOB
KpHUCTaJIJIa U SHEPTUU raMMa-u3Iy4yeHus. AnmnapaTypHas
JIMHUA IPU KacKaJHbIX nepexonaax. KaanOposka
CIEKTPOMETpA.

MHoroxkpucraabHble CIEKTpOMETpbl. CIEKTPOMETD ¢
3alUTHBIM CHUHTHUISITOPOM HA aHTHCOBIAJACHUSIX.
KomnronoBckuii ciekrpoMetp. [lapHblii ciekTpoMeTp.
CrexTpoMeTp MOJTHOTO NOrIomeHus. GakTopsbl,
OIpEIEIIAIONINE PA3PELIAIONIYI0 CIOCOOHOCTh
CIUHTHJUISIIMOHHOTO OeTa-criekTpomMeTpa. DPHEeKTUBHOCTh
CHMHTHJITSILIMOHHOTO OJJHOKPHCTAIBHOTO CIIEKTPOMETpa K
3apsKeHHbIM YacTuaM. OCOOEHHOCTH CIIEKTPOMETPUH
3apsDKEHHBIX YaCTUI] CUMHTHIUIALU-OHHBIM MeToioM. Obnactu
NPUMEHEHHS CIIMHTHIUISIIHOHHBIX CIICKTPOMETPOB JIJIs
HAYYHBIX UCCIIE/IOBa-HUM M B HAPOJIHOM XO3SHCTBE.
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[Mos1ynpoBoAHMKOBBIE METOIbI CIEKTPOMETPUH
HOHM3UPYIOUIUX U3TydeHUi

[TpenmymiecTBa U HEJOCTATKH MOTYTIPOBOHUKOBBIX
CHeKTpoMeTpoB. [IpenMyinecTBa U HEIOCTATKH
MOJTYTIPOBOTHUKOBBIX CIIEKTPOMETPOB. [Ipomopiino-HaibHOCTh
aMIUIMTY/Ibl CUTHAJIA YUCIIy IIap HOCUTENEH 3apsia U SQHEpruu
MOTJIOIIAEMOTO M3IIyYEHUS, pa3pelieHne
MOJTYTIPOBOTHUKOBOTO CIIEKTPOMETPA : (aKTOPHI, BIUSIONIUE
Ha pa3penieHne (00paTHoe CMENIeHUE, BETMYMHA 00CTHEHHOTO




cIost, Temreparypa). I'pagynpoBka criekTpomMeTpa
CrieKTpOMETpPBI TSKEINbIX 3apsHKEHHBIX YaCTHIL.
[TorynpoBOTHUKOBEIE OETa-CIIEKTPOMETPHI, BIUSHUE
00paTHOTO paccestHUs OeTa-4yacTHUIl Ha anmnapaTypHYO JIMHHIO,
pazpemenue. [I[puMeHeHe KPEMHUEBBIX U TEPMaHUEBBIX
neTekTopoB. [1omynpoBOAHUKOBBIE CLIEKTPOMETPHI raMMa-
n3nydeHus. [IpenMyiecTsa 1o cpaBHe-HUIO CO
CUMHTHUTSIIUOHHBIMU CIIEKTPOMETPaMHU, SHEPTreTHUECKOe
pasperienrne. OcoOOEHHOCTH MPOBEACHUS SKCIIEPUMEHTA.
TpeboBanus k geTekropam. Beibop neTekTopoB B
3aBHCHMOCTH OT SHEPTHH FaMMa-u3NydeHus. PaanannoHapie
MOBPEXKACHUS U UX BIMSHUE HAa CIIEKTPOMETPUUECKHE
CBOWCTBA MOJIyIPOBOAHUKOBBIX J1€TEKTOPOB. CrIOCOOBI
YMEHBIIIEHUS BKJIaJ]a OT KOMITOHOBCKOTO paclpe/IeieHUs B
anmnapaTypHOM CIIEKTpE UMITYJIbCOB. CIIEKTPOMETP C 3aUTON
10 aHTUCOBNAJAEHUSIM. KOMIITOHOBCKHIT CIIEKTPOMETD, MAPHBIA
cektpomMeTp. O6IacTH MPUMEHEHUS TOTYTPOBOIHHUKOBBIX
CHEKTPOMETPOB AJIsl HAyY "HbIX UCCIIEJOBAHUI U B HAPOJAHOM
XO35MCTBE.

5.

B xone o6yquI/m YUTACTCA KypC JIEKIMH U MMPOBOAATCS NPAKTUYICCKUC 3aHATHA

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

TPEBOBAHUSA K ®POHAY OHEHOYHBIX CPEJICTB B PAMKAX

PEAJIM3YEMOM OBPA3OBATEJBHOM ITPOTPAMMOBI

@onn ouenounsix cpenctB (POC) npenHazHaueH A KOHTPOJIS U OLIEHKH 00pa3oBaTEIbHBIX

JOCTIDKEHUH 00y4JaroNIMXCsl, OCBOMBIINX MPOTPaMMy JaHHOW y4e€OHOU JUCIUTUIAHBL.

OOC BKIIOYAET KOHTPOJIbHBIE MaTepHalibl JJIsi HNPOBEACHHUS TEKYLIEro KOHTPOJIS H

MIPOMEXYTOYHOM aTTeCTalliH.

,HJ'IS[ KOHTPOJIA YCBOCHHUA ACIIMPAHTOM JUCHUIINIMHBI MCIIOJB3YIOTCA 0aHK BOIIPOCOB, 3a,I[aHI/II>'I.

OTBeTHl MO3BOJIAIOT CYAUTH 00 YCBOCHUHN aCIIUPAHTOM MaTCpHUaia JUCHUIIJINHBI. CamocrosTenpHas

pa60Ta ACIIMPAHTOB  NOAPA3yMEBACT TIOJ coboif npopa60TI<y JICKIUOHHOI'O  MaTcpurajia

C

HUCIIOJIB30BAHHUEM peKOMCHHyeMOﬁ JIATCPATYPhI TJIA IOATOTOBKU K KOHTPOJIbBHBIM MCEPOIPHUATUAM. B

KOHIIC OCBOCHUS JUCHUIIIMHBI aCITUPAHT MMPOXOJUT UTOTOBYIO aTTCCTAILHIO.
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