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AHHOTALMS

JlucuuiimHa COCTOMT M3 JBYX OCHOBHBIX paslenoB. B mepBoMm paszpene paccMOTpPEHBI
¢u3nveckne MPUHLIUIBI PETUCTPALMHM PA3IHMYHBIX BUAOB H3IYYCHMH M KOHCTPYKIHS Pa3THYHBIX
JETEKTOPOB: HOHU3ALMOHHBIX TAa30BbIX, CHUHTWIUIALMUOHHBIX, IIOJIYIPOBOJAHUKOBBIX, a TaKkKe
IIPUMEHEHHE MTOPOrOBBIX YEPEHKOBCKHUX JAETEKTOPOB. IIpm paccMoTpeHuM NETEeKTHPOBAHUS SIEPHBIX
U3IYYeHUH HMOHM3AlMOHHBIMM J€TEKTOpaMHU IPOAHAIM3UPOBAaHBl OCOOEHHOCTH pErucTpanuu
U3IYYeHUH M KOHCTPYKIMSI JETEKTOPOB, pabOTaOIUX B Pa3HbIX OONACTAX BOJBT — aMIEpHOH
XapaKTepuCTUKU. [Ipy n3ydeHnn CBOMCTB MOIYIIPOBOAHUKOBBIX IETEKTOPOB MOKa3aHO MPEUMYLIECTBO
JETEKTOPOB C p-I MEPexoJ0M, YKa3aHbl CIIOCOOBI yBEJIWYEHHUs pasMmepa paboyeil o0sacTu.
PaccMOTpeHbl OCHOBHBIE MEXaHM3MBI JIIOMUHECLEHIUN CLHUHTUUISILIUOHHBIX JIETEKTOPOB, OCHOBHBIE
XapaKTEPUCTUKU CLUUHTUIUIITOPOB, PA3JIMUYHBIE METOTHI IIOCTPOCHUS CLHMHTHWLIALIMOHHOTO AETEKTOPA,
CBOWCTBA M MapaMeTpbl (POTOAIEKTPOHHBIX YMHOXKHTENEH: BakyyMHBIX (PDY) M TBEpIOTEIBHBIX
(S1PDY). PaccmoTpensl 001acTi MPUMEHEHHUS IETEKTOPOB.

B npyrom paszzgene paccMOTpEeHbI METOBI U3MEPEHUS SHEPTUH SACPHBIX U3ITy4EeHUN U paboThI
CIEKTPOMETPOB.  3HAYMUTEIBHOE BHHMAHHE YACIEHO AHAIU3y OCHOBHBIX  XapaKTEPUCTHK
CIIEKTPOMETPOB SIEPHBIX U3TYUCHUIN: PYHKLNHU OTKIMKA, Pa3pelIeHus 1 pa3peliaroneil crnocooHocTy,
cBetocwiibl.  [IpoaHanu3upoBaHbl OCHOBHBIE MPUHUUIBI  Pa0OTBl  CHEKTPOMETPOB  MOJIHOTO
MOTJIOIIEHUS,, OCOOEHHOCTH OJHOKPHCTAIbHBIX W  MHOTOKPUCTAJIBHBIX  CIIEKTPOMETPOB, HX
XapaKTePUCTUKH U KOHCTPYKIHUH. PaccMOTpeHBl METOAbI TO3UMETPUU UM OCOOCHHOCTH JI03UMETPOB,
OCHOBAHHBIX Ha PA3JIMYHBIX METO/AaX PETUCTPAIK N3aydeHuid. Ornpenenensl 001acTH UX PUMEHEHUS
U TOJy4YarllHecs IPU OTOM XAPAKTEPUCTHKU. PaccMOTpeHBl METOAbl KOHTPOJIA JACIALIUXCS
MatepuanoB ([IM) mo pa3iuyHbIM BUJAM H3Jy4YEHUH, MO3ULHUOHHO-4YBCTBUTENIbHbBIE JI€TEKTOPHI,
METOAbl M3MepeHHs ailbpa M OeTa-aKTUBHOCTU BO3JyXa U JKUAKOCTEH. PaccMoOTpeHbl MeTo.bl
KOHTPOJISI TPUTHSL.

1. IEJIA U 3AJIAYA OCBOEHMSI YYEFHOM JIUCIIUILIAHBI

LlenssMu ocBOEHUS yueOHOM AMCUUIUIMHBI SBIISIOTCS MOJyYeHHE CTYAEHTaMU 3HAaHUHA METOJIOB
pPErucTpanyy pa3InyHbIX BUJIOB U3JIyYCHUM, CIIEKTPOMETPUU U JNO3UMETPUU U3IIy4YEHUH, 3HAKOMCTBO
CTYACHTOB C YCTPOHCTBOM, (PU3NYECKMMHU TPUHIUIIAMH JICHCTBHS, OCHOBHBIMH XapaKTEPUCTHKAMU U
00JIacTIMH TPUMEHEHUS IETEKTOPOB, CIIEKTPOMETPOB U JI03UMETPOB, PA3BUTHEM HABBIKOB PAa0OTHI C
JETEKTOpaMH sJIepHbIX M3iydyeHuil. Ocoboe BHUMAaHUE YJIEISIeTCS OCBOCHUIO MPAKTUUECKUX HABBIKOB
paboThl Ha COBPEMEHHOM ammaparype, CoOJep)Kalleil IeTeKTOpbI, MCIOJIb3YeMON MJsi peleHHs
Hay4HbIX U MPAKTHYECKUX 3aJad B 00JIACTH AJEPHOI0 IPUOOPOCTPOEHUS.

2. MECTO YYEBHOH JJUCIUILJIMHBI B CTPYKTYPE OOII BO

JlucuuIUIMHA OTHOCUTCS K Mpo(ecCHOHANbHOMY LUKy, BapuanuoHHoM dactu OOIL. [lns
W3YyYEHUs] TUCHMIUIMHBI CTYJIEHTHI JOJDKHBI MMETh 3HAHUS MO JUCHUIUIMHAM MaTeMaTHYeCKOro M
€CTeCTBEHHO HAyYHOT0 LHUKJIA, a TaKKe HEKOTOPBHIM JUCHUILIMHAM MPO(GECCHOHATBHOIO IIHKIIA.
CTyneHTbl JODKHBI TIOHUMATh M YMETh MOCTPOUTH (YHKIHMOHAJIBHBIE W NPHHIUMUAIBHBIE CXEMBI
AJIEKTPOHHBIX YCTPOWCTB, YMETh TPUMEHATh 3HAHUS (U3IUKK B3aUMOJCHCTBUS W3IYUYCHUS C
BELIECTBOM JJIi MOJEIUPOBAHUS JETEKTOPOB u3NyueHus. CTyAeHTbl JOJKHBI OBITh T'OTOBBI
IPUMEHUTh TIOJTY4YEHHbIE 3HAHHUA INPU H3YYEHUM JAHHOW [UCUUIUIMHBI U TNPHUOOPETEHHBIM B



pe3yabTaTe OCBOSHMS MPENIIECTBYIOINX JUCIMIUIMH B MPOLECCE MPOBEJACHUS J1a00paTOpPHBIX padoT

110 JUCHUIIIIUHE.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM | KOI[ N HAMMCHOBAHHUC MHAHUKATOpAa JOCTHUIKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamMu (00J1acTIMHU

3HaHUI) MpodhecCUOHATBLHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesteabHocTu (311/1)

HUccaenosanue n
pa3paboTKa HOBBIX
amnmapaTHoO-
IIpOrpaMMHBIX
CPEICTB st
CKOpPOCTHOM
BBICOKOHAIE)KHOU
reperavyu JaHHbIX B
COBPEMEHHBIX
HpOBOI[HBIX nu
OIITHYECKHUX CETIX

O0BeKT NI 00J1aCTh
3HAHUSA

Hay4YHO-UCCJIEN0BATEIbCKUN

Nudopmarimonssie u

TCIICKOMMYHHUKAIIMOHHBIC
KaHaJIbI Iep€aavyu JaHHBIX

Kox v HanmenoBanue
npogeccuoHaIbHOM
KOMIIeTEeHIUH;
OcHoBaHue
(mpogeccuoHANBHBIN
cranaapt-I1C, ananu3
ONbITA)

ITK-1 [1] - CriocobeH k
MOCTPOCHHIO
MaTeMaTHIECKUX
MoJiesieil 00bEKTOB
UCCIICIOBAHUS U
BBIOOPY YHCIICHHOTO
METO/a UX
MOJICIINPOBAHMUS,
pa3paboTKe HOBOTO WJIH
BBIOOp TOTOBOTO
QITOPUTMA PEIICHUS
3a7auu

OcHosanue:
[TpodeccuonanbHbIi
crangapt: 40.041,
40.178

Koa n
HAHMMEHOBaHUe
HHIMKATOpPa
JAOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTeHI[UH

3-IIK-1[1] - 3nars:
POrpaMMHBIC
OPOIYKTHI JJIst
HOCTPOCHHUS
MaTeMaTHYeCKUX
Mojieneit 00beKTOB
UCCJIEJIOBAHUS U
BBIOOpA YUCIIEHHOTO
MeTOoJIa X
MOJICTTHPOBAHMUS,
pa3pabOTKH HOBOTO
WK BBIOOpa rOTOBOTO
aJIropuTMa pelieHus ;
V-IIK-1[1] - YmeTs:
pa3pabaThiBaTh
MaTeMaTHYECKUe
MoJieJH 0ObEKTOB
WCCIICJIOBAHUS U
BbIOHpATh YUCIICHHBIE
METOJIBI UX
MOJIETTUPOBAHUS;
B-TIK-1[1] - Bnanets:
TEXHOJIOTHSIMU
MOCTPOCHUS
MaTeMaTHYECKUX
Mojienelt 00bEKTOB
UCCJIEIOBAHUS U
BbIOOpA YUCIICHHOTO
MeTOoJ1a UX
MOJICTTUPOBAHUSI, &




Bri6op
ONITUMAITEHOTO
MeTo/a U pazpaboTka
porpamMm
HKCIEPUMEHTAIBHBIX
HCCIEIOBaHNH,
IIPOBEJIEHUE
U3MEPEHUH C
BbIOOpOM
TEXHUYECKUX CPEJICTB
1 00paboTKOA
pe3yNbTaToB

MeTtobl nccie10BaHuiM,
MIPOrpaMMBbl
9KCIIEPUMEHTAIIBHBIX
HCCIEIOBaHNH,
TEXHUUYECKUE CPELICTBA
U3MEpPEHH, METObI
00pabOTKU pe3yIbTaTOB

ITK-2 [1] - CriocobeH k
BbIOOPY ONTHMAIBHOIO
METO/a U pazpaboTke
poTrpaMMm
HKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM,
IIPOBEJICHHE
U3MEpEHHI ¢ BEIOOpOM
TEXHUYECKUX CPENICTB U
00paboTKOi
pe3yJbTaToB

OcHosanue:
[TpodeccuonanbHpIit
cranaapt: 40.011

TaKXke SA3bIKaMHU
MIPOrpaMMHUPOBAHUS
U1 pa3paboTKH
HOBOTO WJIM BBIOOpA
TOTOBOTO aJITOPUTMA
pelieHus

3-TIK-2[1] - 3naTs:
METOOJIOTHUIO BBIOOpA
ONITUMAJILHOTO
MeTo/1a ¥ pa3paboTKu
IporpaMm
9KCIIEPUMEHTAIIbHBIX
HCCJIeIOBaHUM,
MIPOBEJICHUS
U3MEPEHUH C
BbIOOpOM
TEXHUUYECKUX CPEICTB
1 00paboTKH
pE3yJIbTaTOB ;
V-TIK-2[1] - YmeTs:
apryMeHTHPOBAaHHO
BbIOMpAThH
ONTUMAJIbHBIE
METOMBI 1
pa3pabarbIBaTh
POTPaMMBI
9KCHEPUMEHTATbHBIX
HCCJICIOBAHUM,
IIPOBECHUS
WU3MEPEHUH C
BbIOOpOM
TEXHUYECKUX CPEICTB
U 00paboTKOU
pe3yNbTaToB;
B-IIK-2[1] - Bnanets:
HaBBIKAMH BBIOOpA
ONTUMAJILHOTO
MeTOoJ1a ¥ pa3paboTKu
IporpaMm
9KCIIEPUMEHTAIIBHBIX
HCCIICIOBAaHUM,
IIPOBEJICHHE
VU3MEPEHUN C
BbIOOpOM
TEXHUYECKUX CPEJICTB
1 00paboTKOM
pe3yibTaToB

4. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:




Ne HaumMmeHnoBaHue
.1 pasaesa yueOHoi
JUCIUATIIMHBI

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.
Oo0s13aT. TeKyIIMH
KOHTPOJIb (popma*,
HegeJIs)
MakcuMaJbHbIH
0aJi1 3a pazgea™*
ATTecTanust
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

Henenn

2 Cemecmp

\O]
9]

KN

o0
@
=
7

1 [lepBsIii pa3aen 1-8 8/8/8

IIK-1,
3-IIK-
2

2 Bropoii paznen 9-15 | 7/7/7 25 KH-15 | B-
IK-1,
V-
IK-2,
B-
I1K-2

Umoeo 3a 2 Cemecmp 15/15/15 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTusi 3a 2 1,
CemecTtp V-
[K-1,
B-
[K-1,
3-TIK-
2,

V-
[K-2,
B-
[K-2

* — COKpallleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JonkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETo KOHTPOJIS U aTTECTAllUK Pa3elioB:

0O6o03na | Ilo1HOe HAUMEHOBaHME
YyeHHe
KN KonTposb 1o uroram
C) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , uac. qac.
2 Cemecmp 15 15 15




1-8 IlepBblIii pa3aen 8 | 8 E

1 Temal. ®u3nyecKkue 0OCHOBbI METO/I0B PEerUCTPALMHU Bcero ayutopHbIx 4acoB
siiepHBbIX u3Jy4enunii. Monu3anus razos 1 | 1 | 0
Beenenue. dusnyeckue 0CHOBBI METOJOB PETUCTPALIUN Omnunaitn
AIepHBIX n3myueHnid. Kinaccupukanus 1eTeKTopoB.. 0 0 0

WNonuzanus ra3os. /[Br>keHHE 3JEKTPOHOB U HOHOB B ra3ax..
[Ipouecc nonnzanuu razos. MOHM3alMOHHBIN OTEHIMAIL.
Cpennsist sHeprust HOHU3auuu. J[BH>KEHHE 3JIEKTPOHOB U HOHOB
B razax. [lonBmxHOCTH HOCUTENEH 3apsiaa B JJIIEKTPUYECKOM
nosie. CkopocTh apeiida. ['a3pl AIeKTPOIOI0KUTEIbHBIC 1
AJIEKTPOOTPHIIATENIbHBIC, 3aXBAT HJIEKTPOHOB. PexoMOnHausl.
Tox nuddy3un 1 MoJIEBOI TOK B Ta3ax.

Tema 2. NoHU3aLIMOHHBIE KaMePbI.

[Tpuntmn paboThl HOHU3ALMOHHBIX KaMep. BoiabramnepHas
XapakTepuCTUKa. TOK HaChILEHNs. Y PaBHEHUE HHTETPAIBHON
MOHM3AIIMOHHOM KaMmephl. YueT pekoMOuHanuu u quddy3uu.
VY CTpoiicTBO HOHU3ALMOHHBIX KaMep. CXeMa BKIIIOUEHUS.
[TpunHumn paboThl UMIYJIBCHBIX HOHU3ALMOHHBIX Kamep.
Cxembl BKIIIOUCHH. MexaHu3M 00pa30BaHus NUMITYJIbCA.
®dopma u aMIuIuTy1a uMnyJibca. Bausuaue noctosinnoit RC Ha
dbopmy mmmynbca. MaayknuonHsnii 3¢ dexr. Kamepsr ¢ ceTkoil.
DeKTpOHHAs M MIOHHAsS COCTaBJISIONINE UMITyJIbca.O6nacTu
PUMEHEHHS U OCOOCHHOCTH KOHCTPYKLIMHU: HOHU3AIIMOHHBIX
Kamep JUIsl pETUCTPalMy PA3IMYHbIX BUIOB U3IyUEHHUS.

Bcero ayIuTOpHBIX 4acoB

1 |1 | 4

Ownutaiin

0 0 0

Tema 3. 'azopa3psiiHble 1€TEKTOPbI.

Omnpenenenre 001acTH HECAMOCTOSTENILHOTO pa3psaa.

VY napuast nonnsanus. KosghuimeHT yaapHoi HOHU3aINH,
MeXaHMU3M razoBoro ycuwienus. KoadduiueHnt razoBoro
YCWJIEHUS AJIs1 IUIOCKOTO ¥ IMJIMHAPUYECKOTO IETEKTOPOB.
[TonHoe razoBoe ycuieHue. Y cloBHue nepexoaa
HECAMOCTOSITEIBHOIO pa3psiga B CAaMOCTOATENIbHBIN. MexaHn3m
oOpa3zoBaHus uMItysbca. Popma, aMITUTYa U JUIUTEIHLHOCTh
uMItybca. CXeMbl BKIIOUEHUSI. AMIUTUTY/THOE pa3pellieHHe.
Oco0eHHOCTH KOHCTPYKIUH U 00JIaCTH MPUMEHEHUS
IIPONOPLUOHANIBHBIX A€TEKTOpOB. Onpenenenue odaacTu
CaMOCTOSITENILHOTO pa3psiaa, MexaHu3M U CrocoObl TaleHus
paspsiza, pojib ra3oBoro cocrana. Camoracsimmecs C4ETUMKH.
XapaKkTepUCTUKU CaMOTaCSIINXCS CUETYHKOB: popMa,
aMIUTUTYJ1a ¥ JUIUTEIIbHOCTh UMITYJIbCA, MEPTBOE BpeMsl, BpeMs
BOCCTAHOBJICHHSI U pa3periaroiiee BpeMs. Pabouas
xapakTepucTuka. Hu3koBoabTHBIE cueTYHKH. CPOK CITyKOBI.
DddekTHBHOCTH perucTpanuu u3nyueHuit; Koncrpykuun
cueT4nKoB. OCOOEHHOCTH MPUMEHEHHSI CYETIYHKOB C
CaMOCTOSITENIHBIM Pa3psioM IPU PEIICHUU MPaKTUYECKUX
3aJ1a4 B 00JIACTH MPUKJIAJTHON SICPHON (DU3HKH.

Bcero aytuTOpHBIX 4acoB

1 | 1 | 0

Owntaiin

0 0 0

Tema 4. CUUHTHLISIIUOHHBIE 1€TEKTOPbI

[TpuHIIMIT AEACTBUSA U YCTPOMCTBO CUMHTHUILISIIUOHHHX
JETEKTOPOB. MeXaHU3M JIIOMUHECIICHITUY BEIIECTBA MO/
neicteueM uznydeHusi. CHUHTWIUISTOPBI, UX XapaKTEPUCTHKHU.
Konsepcuonnas 3¢ pextuBHOCTD. BpeMst BrIcBeunBaHUSI.
MexaHu3M BbICBEUMBAHUS CLIUHTUIISATOPOB. THIIBI
CHUHTHLIATOPOB. COOpKA CHMHTHIIISIIMOHHOTO AETEKTOPA. .

Bcero AYAUTOPHBIX YaCOB

1 |1 | 4
Omutaiig
0 0 0




doroymHOxkuTeNH.. OOIINE XapaKTePUCTUKH
CIMHTHJUISILIMOHHBIX I€TEKTOPOB: (hopMa U aMIUIUTYAa
UMITYJIbCA, AMILTUTYTHOE U BPEMEHHOE pa3pellcHue,
OTHOIIIEHNE CUTHAJ-IIYM, SHEPreTHUECKUN SKBUBAJICHT I1IyMa,
3¢ (HEeKTUBHOCTH perucTpanuu u3nydeHuii. OcoOeHHOCTH
MPUMEHEHUS CUUHTHWUISIUOHHBIX JETEKTOPOB MPU
PETUCTpAIMH 3aPSHKESHHBIX YACTHIL, SJICKTPOHOB U FaMMa-
JIy4en.

Tema 5. IloaynpoBOIHUKOBBbIE 1ETEKTOPBI

[TpunIMn AEHCTBUS U YCTPOMCTBO MOTYHIPOBOIHUKOBBIX
NEeTeKTOpOoB. PU3NYECKUE MPOLIECCH B IETEKTOPE.
CoOcTBeHHas U MpUMecHas MPoBOAUMOCTH. CIocoObI
yMeHblIeHus 3eKkTponpoBoaHocTu. Opnopoausie [T, nx
xapakrepuctuki. [1I1/] ¢ p-n-nepexomamu. CBoicTBa p-I-
nepexoioB, [llupuna obeaHeHHOM 00MacTu. EMKOCTB p-11-
nepexoaa. Tunsl [TI1]]. O6macTu npuMeHeHnst © 0COOCHHOCTH
pPErucTpaluy U3ITYyYEHUH; TOJIYTPOBOIHUKOBBIMU
JETEKTOpPaMH.

Bcero ayiuTopHbIX 4acoB

1 |1 |0

Owntaiin

0 0 0

Tema 6. JleTrekTOpBI HEHTPOHOB

[TpuHIMT AEHCTBUS U YCTPOMCTBO JETEKTOPOB HEMTPOHOB.
SnepHble peakiy, UCIOIb3YEMBIE ISl pETUCTPaLUU
HEUTPOHOB.

Perucrpanus MeuIeHHBIX HEUTPOHOB. bOpHBIE 1ETEKTOPBI.

CKkopocTh IpOTEKaHus SACPHON peakiuu B O0PHOM JETEKTOpE.

Cuetunku ¢ renueM. Peructpanus MeajIeHHBIX HEUTPOHOB
CUMHTWUISILIMOHHBIMU U MTOJIYITPOBOIHUKOBBIMH JIETEKTOPAMU.
Perucrpanus ObicTpbIX HEHTpOHOB. UMy IbCHBIE
MOHM3AIMOHHBIE KaMephl JIIsl perucTpaiiu ObICTPBIX
HEUTPOHOB.

OC00EHHOCTH PETHCTPAllUA HEUTPOHOB C MCIIOJIB30BAHUEM
SJIEPHBIX PEaKLUK JejeHus. Peructpanys HEUTPOHOB 110
HaBeJeHHOW; akTUBHOCTH. OCOOECHHOCTH aKTHBALIMOHHOIO
METO/Ia PErUCTpalui HEUTPOHOB. 110pOroBEIE U PE3OHAHCHBIE
AKTUBAILMOHHBIE JETEKTOPBI.

Bcero ayiuTopHbIX 4acoB

2 | 2 |0

Owntaiin

0 0 0

Tema 7. UccaenoBanue moJsieil raMmMa-usJjy4eHust

UccnenoBanue noneii [-u3nydyenus. TpeGoBaHUs K I€TEKTOPY.

Xon ¢ xkéctkocThio. Ycnosue bparra-I'pes. OcobenHocTr
npuMmeHeHus TokoBbix MK, cuétunkos ['eiirepa npu
UCCleI0BaHuM nosiel [ -n3nydenus. Meton
KOMOMHHPOBAHHOTO CHUHTHILIATOpa. BBeauTe 31€ech
MoIPOOHOE OMMCAHKE MTyHKTA

Bcero ayiuTOpHBIX 4acoB

1 |1 |0

Owntaiin

0 0 0

9-15

Bropoii paznen

7 7 7

Tema 13. KonTpoas aeasimuxcsa matepuajos (M)
KonTpons nensimuxcst marepuanos (JJM) mo anbda-
U3IydeHuto, anbga-m3mydenne JIM. [Ipoxoxaenue anbda-
qacTull yepe3 sKpaHbl. Metonbl kouTposis JIM B pacTBopax.
KoHTpois asposoien.

Kontpons /IM 1o HEHTPOHHOMY H3IIy4EHHUIO.

Wcrounnky HEUTPOHOB - CIOHTaHHOE JIeeHue, ([ ,n)-peakius.

VY aenbHBIN BBIXOJ HEUTPOHOB B ([ |,n)-peaknusax. HeiitponHoe
M3JIy4eHHE OJJHOPOIHBIX CPEJ ¢ TOMOTEHHO PACIPENEICHHBIM
[ J-n3nyyatenem. /IByXxKkoMIoHEHTHbIE cpefbl. M3nyyenue

Bcero aytuTopHbIX 4acoB

1 | 1 | 0

Ownaiin

0 0 0




BOJIHBIX pacTBOpoB M.

OCHOBHBIE METOBI - TACCUBHBIN U aKTUBHBIN. Perucrpanus
CIIOHTAHHOTO JIeJIEHUsl. AKTUBHBIE METO/IbI - UCIIOJIb30BAHUE
MMITYJIbCHOTO ¥ OCHHJUTUPYIOIIETO HCTOYHUKOB.

KonTpons /IM no ramma-uznyuyenuto. JInneiiuaroe ramma-
n3nyuenue JIM ucnonbzyemoe i1 IMarHoCTUKU. MaTpudHbIf
s¢dexT. Perenepanus Torumsa, ramma-uznydenue 232U u
MIPOJIYKTOB €ro pacrnajna. PeHTreHodIroopecieHTHRIN aHaIn3.

Tema 8. CUMHTHIJISILMOHHBIE METObI CIIEKTPOMETPHH
3apsi’KeHHbIX YACTHI U TAMMA-KBAHTOB

CrieKTpoMeTp, ero OCHOBHBIE XapakTepucTuku.Onpeaenenme
cniekrpoMeTpa IToHsATHE HCTUHHOTO U annapaTypHOro
CHEKTPOB, QYHKIUS OTKIUKA JETEKTOpa, (PU3NIEeCKHil CMBICIT
(GyHKIMU OTKJIMKA. 3a]jaua BOCCTAaHOBJIEHHUS CIIEKTpa U
oOpaTHas 3a/1a4a, BIUSHUE BPEMEHHBIX (PaKTOPOB Ha (PYHKIIUIO
otkiuka. CriekTpaibHasi IMHUS U annaparypHas popma JMHUU
HHEPreTUYECKOe pa3pelIeHne crekTpoMeTpa. IPPeKTHBHOCTD
criekTpomeTtpa. JuHamuueckuii nuamna3zoH. CTpyKTypHasi cxema
CIIEKTPOMETpA.

Oco6eHHOCTH B3aUMOJIEUCTBUS C BELIECTBOM CLHUHTUILIATOPA
anb(a-, 6era-, raMMa- 1 HEUTPOHHOTO U3TY4YEHUH. .
DHepreTuyeckoe 1 BpEMEHHOE Pa3peIIeHus
CHMHTHWUTSILIMOHHBIX AaTYMKOB. DopMa JIMHUY B
CLUMHTWIISLIMOHHOM ramma-crekrpomerpe. Ik nonxnoro
MOTJIOUICHMSL.

dotorpdexTuBHOCTD criekTpoMeTpa. DoTodacTs crekTpa.
[TonHast 3¢ (eKTUBHOCTH CIIEKTpOMETpa. ANnapaTypHas TMHUSA
MIPU PHEPTUU TaMMa- KBaHTOB Oosiee 2 MaB. AHHUTHIISIITUS
no3uTpoHa. [IuK yTeukH ¥ MUK MOJHOTO MOTJIOIMICHUS.
3aBUCHUMOCTb ILIOLIA/IU IO/ BCEMHU MMUKAMHU OT Pa3MEpOB
KpHUCTaJJIa U SHEPTUU TaMMa-U3yyeHus. AnmnaparypHas
JMHUA OPU KacKaaHbIX nepexoaax. KaanOposka
CIIEKTPOMETpA.

MHuorokpuCHUHTHILISALMOHHBIE METO/IbI CIEKTPOMETPUU
3apsDKEHHBIX YaCcTUI] U TaMMa-KBAaHTOBCTAJIbHBIC
crnieKTpoMeTpbl. CIIEKTPOMETP C 3aLUTHBIM CHUHTUILIATOPOM
Ha aHTHcoBNaAeHUsX. KomnronoBckuil cnekrpometp. IlapHbrit
cniekrpoMeTp. CHEeKTpOMETp MOJHOTO HOIJIOIEHHS.

@DaKTOopBbI, ONPEIENAIONIUE Pa3peLIatoNly0 CIOCOOHOCTh
CUMHTHJUISILIMOHHOTO OeTa-criekTpomerpa. I (HeKTUBHOCTh
CHMHTHWIISILIMOHHOTO OJJHOKPHCTAIBHOTO CIIEKTPOMETpa K
3apsiKeHHBIM yacTuaM. OCOOEHHOCTH CIIEKTPOMETPUH
3apsDKEHHBIX YaCTUI] CUUHTHUIALIMOHHBIM METOZI0M. MeTo bl
UACHTU(DUKAIIMY 3apsHXKEHHBIX YacTUL. MeToibl pa3/ieleHus
yacTull o gopme ummynbca. Meroa gocsuya.

Bcero ayiuTopHbIX 4acoB

1 |1 | 4

Owntaiin

0 0 0

10

Tema 9. UoHM3allHOHHBIE METOAbI CIEKTPOMETPHUU
Hcnonp30BaHne MOHU3ALMOHHBIX KaMep JUIsl CIIEKTPOMETPUU
3apsokeHHbIX yacThll. Cdepu-ueckas HOHM3AUOHHASA KaMepa;
cBs13b Npo0era anbda-yacTuibl ¢ YHeprueii. UMnyabcHble
MOHU3ALIMOHHBIE KaMephl ceTKoM. [IpuuunHebl, Biustonme Ha
pa3peraroiyo cnocoOHOCTh. Bunbl u3nydyenuii u
0COOCHHOCTH MX CHEKTPOMETPUHU IIPU MOMOIIHU

Bcero ayiutopHbIx 4acoB

1 |1 [0
Omuiaiig
0 0 0




MOHM3AIMOHHBIX KaMep. CIEKTpOMETpUs HOHU3UPYIOLIUX
U3IIyYEHUH C TIOMOIIBIO MPOMOPLUHUOHAIBHBIX CYETYMKOB.
OCHOBHBIE XapaKTEPUCTUKU ITPOMOPLUOHAIIBHOTO CYETYHUKA
KaK CIIEKTPOMETPUUECKOr0 1aTYUKa.

11

Tema 10. ITosrynpoBoAHMKOBbIE METOIbI CIEKTPOMETPUH
HOHU3HPYIOUIUX U3JTyYeHUId.

HpeI/IMYH_[eCTBa N HECAOCTATKHU MMOJYIIPOBOJHUKOBBIX
crieKTpoMeTpoB. [IponopIro-HaabHOCTh aMIUTUTY Il CUTHAJIA
YHCITy Map HOCUTENICH 3apsiaa U YHEPTUH MOTIIOMAEMOT0
W3JIYYCHUs, pa3pelieHre OJTYPOBOTHIKOBOTO CIIEKTPOMETPa
: haxTOpBI, BIHSIOIIKME HA pa3penieHne (00paTHOE CMEIIEHHE,
BeJIMYMHA 00CTHEHHOTO CJI0s, TeMIiepaTypa). [ pagynpoBka
criekTpoMeTpa CIEKTPOMETPHI TSKEIBIX 3aPSKEHHBIX YACTHIL.
[TomympoBoTHUKOBBIE OETa-CIIEKTPOMETPHI, BITUSHHE
00paTHOTO paccesHus OeTa-4acTUIl Ha anmapaTypHYIO JTUHUIO,
paszpemienue. [IpaMeHeHe KPEMHHEBBIX U TepPMaHUEBBIX
JIETEKTOPOB.

[TomympoBOTHUKOBBIE CIIEKTPOMETPBI TAMMa-H3ITyICHHSI.
[IpenmyiiecTBa 1o CpaBHE-HUIO CO CUMHTUIUISIIUOHHBIMU
CTIIEKTPOMETpPaMHU, SIHepreTnieckoe paspenieane. OcoOeHHO-
CTH MPOBEICHUS YKCIIepruMeHTa. TpeOoBaHUs K TETEKTOpaM.
Bb100p 1€TEKTOPOB B 3aBUCUMOCTH OT SHEPTHU TaMMa-
HU3ITYy4YCHUS. Pa[[I/IaI_II/IOHHLIe MOBPCIKACHHUA U UX BIIMAHUC HA
CTIEKTPOMETPUICCKHE CBOWCTBA IOYIPOBOJHHKOBBIX
neTekTopoB. CiocoObl YMEHBIIICHHS BKJIAa OT
KOMITTOHOBCKOTO PacIpe/IeICHUs B allapaTypHOM CIEKTpe
HMITYJIbCOB.

Bcero ayiuTopHbIX 4acoB

1 5 | 3

Owntaiin

0 0 0
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Tema 11. MeToabl CieKTPOMETPUH HEHTPOHOB
Crennrka HEUTPOHHBIX U3MEPEHUN. MeTo siiep OT/Aauu.
PaguaTtop. Meton siiepHbIX peakiuii, IpONnOpIHOHAIbHbIC U
CIMHTHUTSIIIAOHHBIC IETEKTOPBI, TPEOOBAHHUSI K SIICPHBIM
peakmusaM, METOT BPEMEHH TPOJIeTa, CIIOCOOBI PETUCTPAIIHI
MOMEHTOB BbUIETA U MMONAJaHUsI HEUTPOHOB, METOJ
AKTUBAIIMOHHBIX MOPOTOBBIX JETEKTOPOB. MeTon
MOJIYTIPOBOJIHUKOBBIX AeTeKTOpoB. 3He-ciekTpomeTp
HEUTpOHOB. BOpOBOIOPOAHBIN CLIUHTUILIATOP. MeTOoabI
pEerucTpalu HEUTPOHOB, UCTIOIB3YIOIINE 3aMEJICHHE.
BceBonHOBBIN CUETYMK HEUTPOHOB. MeTo mapoB boHHepa.

Bcero aynutopHbIX 4acoB

1 |0 [0

Omuiaiig

0 0 0
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Tema 12. Ilo3unmonHo-4yBcTBUTEAbHBbIE 1eTeKTOPbI (ITY/])
[Tosunmonno-ayBcTBUTENBbHBIC AeTekTOpHI (ITY/]). I[TY]] Ha
OCHOBE ra30pa3psAHbIX IETEKTOPOB. PE3UCTUBHBIN U
BPEMEHHOMN CIIOCOOBI perucTpaui. MHOTOIPOBOJIOYHbIE
nponopuroHanbHbie kKamepsl (MIIK). [IpetidoBbie kamepsi.
Cuuntwuisiunonssie [TH/I. 'amma-kamepa.

Bcero ayiuTopHbIX 4acoB

1 |0 |0

Owntaiin

0 0 0

14

Tema 14. 'amma-a0copOIIHOHHBIH METO/
I"amma-abcopOrmonnbiii MeToa. OTHOTY4YeBOH
abcopOrmomeTp. BiusiHre MIOTHOCTH M XUMCOCTaBa Ha
TOYHOCTh U3MepeHui. J[ByxmyueBoit u 4 [ ]aGcopOITMOMETPHI.
MeTob1 TO1aBNIeHUS (OHA.

Bcero aytuTOpHBIX 4acoB

1 | 1 | 0

Owntaiin

0 0 0

14

Tema 15. MeToabl KOHTPOJIsI TPUTHUSA
PaﬂI/IaHI/IOHHI)Ie, (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IG CBOMCTBaA TPUTHUA U €TO
coenuHeHM. OnpeneneHne KOHUEHTPALMU TPUTHS B BO3AYXE C

Bcero AYAUTOPHBIX YaCOB

0 |1 |0

Omnutaiig




nomoisio UK. Mertoasl BeIMOpaxuBaHusi, 0apOOTHPOBAHMUSL. 0 0 0
Jubdy3nonnsiii Metoa. U3mepeHue TputHs B BOJIE.

15 Tema 16. MeToabl u3MepeHns 6eTa-aKTUBHOCTH Bcero ayiuTOpHbIX 4acoB
JKUAKOCTEN 0 | 1 | 0
OcHoBHBIE OeTa-U3TydyaTean U UX XapaKTepPUCTUKH. MeTo IbI Omnutaiin
onpeaeneHus: KonneHtpauuu 90Sr-90Y -aneKkTpoXxumMuueckoe 0 0 0
BBIJICJIEHUE, SKCTpaKuus. MeTopl onpeaeneHus oeTa-

AKTUBHOCTH I'PYHTOBBIX BO/I.
15 Tema 17 U3mepenue anbpa-akTHBHOCTH BO31yXa U BOJAbI Bcero aytuTOpHBIX 4acoB

[TonsiTre nmpencTaBUTENBHOCTH MPOOLI. M30KMHETHUECKU
npo6oToop. CenekTuBHBIE MPOOOTOOPHUKH. DUIHTP
[TerpsinoBa. MHepumonnsie ocaagurenu. MimnakTop.

0 | 1 | 0
Ouwutaiig
0 | 0 | 0

CokpalleHHbIC HAUMEHOBAHMS OHJIANH OMIUIA:

Oo6o03na | Ilos1HOe HanMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIM MaTepuail
111 IlomHOTEKCTOBBIE JIEKIINHN
BM Buneo-marepuansl

AM Aynmo-marepuassl

[Ip3 [Ipe3zenTanuu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
4@ HMHTEepaKTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

2 Cemecmp

1-3

CnekTpomeTp raMmMa-u3JIy4eHusl HA OCHOBe
HUJIMHAPUYECKON HOHM3ALMOHHON KaMepbl, HATIOJTHEHH O
CKATBIM KCEHOHOM

N3yueHne nmpuHIuMna ASCTBUSA U yCTPOMCTBA raMMa-
JIETEKTOpa Ha OCHOBE LIUIUHAPUYECKON HOHU3ALIMOHHON
KaMepbl, HAlIOJIHEHHOM CKaTbIM KCEHOHOM; OBJIaJICHUE
HaBbIKaMHU pabOThlI HA COBPEMEHHOI anmapaType,
IIPEAHA3HAYEHHOM U1 CIEKTPOMETPUYECKUX U3MEPEHUN
ramMma-u3Ily4eHHUs; ONPEICIICHUE SJHEPIreTUYECKOTO
paspelIeHnss KCEHOHOBOIO AETEKTOPA.

CUuMHTHISINUOHHBIN 0eTa-CeKTPoOMeTp
DKCHepUMEHTAIbHOE HCCIIE0BaHNE XapaKTEPUCTHUK -
CIEKTpa pa3IMYHbIX HCTOYHUKOB HOHU3UPYIOIIETO U3ITy4EeHUS
(Na-22, Cs-137): onpenenuTs MaKCUMAJIBHYIO SHEPTHIO OeTa-
CIIEKTpa JJAaHHBIX U30TOIOB; ONPEIEIUTh 3HAaUEHUE
Koa(umeHTa BHyTpeHHEeW KoHBepcuu Juist uzorona Cs-137;
MOCTPOUTH CHEKTP HEUTpHUHO P-pacnaja u3oTonoB Na-22 u
Cs-137.

Cnoco0b1 M3MepeHusi AKTHBHOCTH HCTOYHNKOB raMMa-
H3J1y9eHHs




W3yudenne abCONOTHOTO U OTHOCUTENHLHOT'O METO/I0B
MU3MEPEHMS AKTUBHOCTU UCTOYHUKOB MOHU3UPYIOLIETO
M3ITy4EHUs U UX IPUMEHEHUS IPU KOHTPOJIE U yueTe
JIESAIIMXCS U paJUOAKTUBHBIX MAaTEPUATIOB IIPU UX MEPEBO3KE
4yepe3 TaMOKEHHBIE U KOHTPOJIBHO- NIPOITYCKHBIE ITyHKTHI;
M3y4YEeHHUE MPUHLININA ACHUCTBUS U yCTPOMCTBA
MOJIYTIPOBOTHUKOBOI'O TaMMa-Je€TEKTOpa Ha OCHOBE 0CO00
YICTOI0 TepMaHus; OBJIaJICHUE HaBbIKaMU pabOThI Ha
COBPEMEHHOM amnmaparype, NpeaHa3Hau4eHHON I
CHEKTPOMETPHUECKUX U3MEPEHUIN IraMMa- U3JIyYEHUsI.

13-15

OaHOKpHCTAIBHBINH CHMHTH/UIAIMOHHBIN CIIEKTPOMETP
raMmma-u3jay4eHust

N3yueHne nmpuHUUIA ACUCTBUSA U yCTPOMUCTBA
OJTHOKPHCTAIbHBIX CIMHTUUIALIUOHHBIX CIIEKTPOMETPOB
ramMma-u3JIy4eHHs] HA OCHOBE CUMHTUIUIATOPOB C PA3JIMYHBIM
HHEPIreTUYECKUM pa3pelIeHUEeM; OCBOEHHE PaOOThI Ha
CIEKTPOMETPE; IKCIEPUMEHTAIBHOE OIIPEIEICHNE OCHOBHBIX
IIapaMeTPOB raMMa-CIIEKTPOB; HAX0XKIEHUE SJHEPTETUYECKOTO
paspeleHus CIIEKTPOMETPA.

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTnii / Conep:kaHue

2 Cemecmp

Pdu3nyecKkue 0CHOBbI METOA0B PErUCTPALNH SIICPHBIX
u3jaydenuii. Monusanusa razos

Beenenue. dusnyeckre 0CHOBBI METOJOB PETUCTPALIIT
aepHbIX n3nydyeHuil. Kinaccuduxaius neTekTopos..
WNonunzanus ra3os. [[BrkeHHe 3JEKTPOHOB U HOHOB B ra3ax..
[Tpouecc nonnzanuu razoB. MOHM3aLMOHHBIN TOTEHIMAI.
Cpennsist sHeprust HOHU3auuu. J[BH>KEHUE 3JIEKTPOHOB U
HMOHOB B razax. [logBrkHOCTH HOCHUTENEH 3apsia B
anektpudeckoM mnoie. Ckopocts apeiida. ['azbr
BJIEKTPOIOIOKHUTEIBHBIE U AIEKTPOOTPHUILIATEIbHBIE, 3aXBaT
aneKTpoHOB. PekomOunanus. Tok nuddy3un u noaeBoii TOK B
raszax.

HNonusaunoHHbIe KamMephbl.

[TpuHumn paboThl HOHU3ALIMOHHBIX KaMep. BonbramnepHas
XapaKTepUCTHKA. TOK HaCBILICHUs. Y PaBHEHUE HHTETPAJIbHON
MOHW3AIMOHHOW KaMephl. YUeT peKOMOMHAINHY 1 TU(PPY3HH.
VY CTpoiCTBO HOHU3ALMOHHBIX KaMep. CXeMa BKIIIOUEHUS.
[TpunHumn paboThl UMIYJIBCHBIX HOHU3ALMOHHBIX Kamep.
CxeMbl BKIIIOUEHHS. MexaHu3M 00pa30BaHuUs UMITYJIbCA.
®dopma u aMIUIMTyAa uMIysbca. Bausaue noctosuHoi RC Ha
dbopmy ummynbca. Uuaykunonusiii a¢dext. Kameps ¢
CETKOM. DJIEKTPOHHAs! U MOHHAS COCTaBJISIOIINE
umnynbca.001acTu NPUMEHEHUS! 1 0COOEHHOCTH
KOHCTPYKLIMU: HOHU3ALIMOHHBIX KaMep JUIsl perucTpaun
Pa3IMYHbIX BUJOB M3JIYYCHHUS.

I'azopa3psiiHbIe 1€TEKTOPBI.
Onpenenenne 00J1IaCTH HECAMOCTOSATENILHOTO pa3psa.
VY napuas nonmnzanus. KosdduimenT ynapHoit nonusanum,




MEXaHHU3M ra3oBoro ycuwienus. KoaduimeHT ra3oBoro
YCUJIEHUS AJIA IJIOCKOTO U UWIMHAPUYECKOTO JETEKTOPOB.
ITonHoe razoBoe ycuiieHHe. Y CI0BUE IIEPEX0aa
HECaMOCTOSITEIBHOTO pa3ps/ia B CAaMOCTOSTEIbHBIMN.
Mexanusm obpazoBanus umiynbca. Popma, aMIUIUTya U
JUTUTEIBHOCTD UMITYJIbCa. CXEMBbI BKIIFOUEHUS. AMIUIUTYAHOE
paspenienrne. OcoOEHHOCTH KOHCTPYKIMKA U 06J1acTh
MIPUMEHEHNS MPONOPLUUOHANBHBIX AETEKTOPOB. OmpeaeneHue
00JIaCTH CaMOCTOATENBHOTO pa3paaa, MexaHu3M 1 criocoObl
ralleHus pas3psia, pojb ra3oBoro cocrara. Camoracsimecs
CUETUYMKHU. XapaKTEPUCTUKHU CAMOTACSAIMXCS CUETUNKOB:
dbopMa, aMIIIUTy1a ¥ UIUTETbHOCTh UMITYJIbCA, MEPTBOE
BpEMS, BpEMsI BOCCTAHOBJIEHUSI M Pa3pellaloee BPEMSL.
Pabouas xapakrepuctuka. HuzkoBoiabTHBIE cueTdynku. Cpok
CITy>KOBI. DPPEKTUBHOCTh PETUCTPALIMH U3ITYUCHUH;
Koncrpykinu cuetunkoB. OCOOCHHOCTH TPUMEHEHUS
CUETYMKOB C CAMOCTOSATENIBHBIM Pa3psI0M IIPU PELIEHUH
MPaKTUYECKHX 3a/1a4 B 00JIaCTH MPUKIIATHOM SIIEPHOM
¢bu3uKy.

CUMHTH/JISINMOHHBIE 1eTeKTOPbI

[TpuHIMIT AERCTBUSA U YCTPOMCTBO CUMHTHUILISIIUOHHHX
JIETeKTOpOB. MexaHu3M JIIOMUHECLIEHIIMHU BEIIEeCTBA MO0JT
nerctBreM u3nydeHus. CHUHTHILIATOPI, UX XapaKTEPUCTUKHU.
Konsepcuonnas r3¢ppextuBHOCTD. BpeMst BeicBeunBaHUsI.
MexaHu3M BBICBEUMBAHUS CUUHTUIUISTOPOB. THIIBI
CUMHTWLUIATOPOB. COOpKa CUMHTHIISIIUOHHOTO IE€TEKTOPA..
doroymMHOxuTeNH.. OOIINE XapaKTePUCTUKH
CHMHTUUISILIMOHHBIX I€TEKTOPOB: (hopMa U aMIUIUTYAa
MMITYJIbCa, AMIUIUTYHOE U BPEMEHHOE pa3pelieHHue,
OTHOILIEHHE CUTHAJ-IIYM, YHEPreTHUECKUN SKBUBAJICHT I1IyMa,
3¢ (HEeKTUBHOCTH perucTpanuu u3nydeHuii. OcoOeHHOCTH
MPUMEHEHUS CUMHTWUISIIUOHHBIX JETEKTOPOB MPU
pErucTpaluy 3apsLKEHHBIX YaCTHLL, 3JIEKTPOHOB U raMMa-
JIy4en.

IHoynpoBOIHUKOBBIE 1eTEKTOPHI

[TpunIIMTT AEHCTBUS U YCTPOMCTBO MOTYNIPOBOIHUKOBBIX
JneTeKTopoB. PU3NUECKHE IPOLECCH] B AETEKTOPE.
CoOcTBeHHas U MpUMecHas MPoBOAUMOCTH. CIocoOb!
yYMEHBIIEHUS eKTponpoBogHOCTH. OgHopoausie I/, nx
xapakrepuctuki. [1I1/] ¢ p-n-nepexomamu. CBoiicTBa p-1I-
nepexooB, [llupuna obeaHenHol o6mactu. EMKoCTh p-11-
nepexoaa. Tumsl [TI1]]. O6macTu npuMeHeHust 1 0COOCHHOCTH
pErucTpaluy U3ITy4YeHUM; OJIyITPOBOIHUKOBBIMU
JIETEKTOpaMH.

JleTeKTOpPHI HEHTPOHOB

[IpuHIIMT AEHCTBUS U YCTPOMCTBO JETEKTOPOB HEMTPOHOB.
SnepHble peakuu, UCIIOJIb3YEMBbIE JIJISl pErUCTpalui
HEUTPOHOB.

Perucrpanus MeUIeHHBIX HEUTPOHOB. bOpHBIE 1ETEKTOPBL.
CKopOoCTh IPOTEKAHUS SIFACPHON peakiui B OOPHOM
nerekrope. CUeTYuKH ¢ reiaveM. Perucrpanus MeIIeHHbIX
HEWTPOHOB CUMHTWIISILMOHHBIMHU U MOJYIPOBOAHUKOBBIMU




JIETEKTOpaMH.
Perucrparust 6p1cTphIX HEUTPOHOB. MMy IbCHBIE
MOHU3ALMOHHBIE KaMePhI Ul PErUCcTpaluu ObICTPBIX
HEUTPOHOB.

Oco0eHHOCTH PETUCTPALIUU HEUTPOHOB C UCTIOIB30BAHUEM
SIIEPHBIX peakiui aeneHus. Peructpaius HEMTPOHOB MO
HaBeIeHHOM; akTUBHOCTA. OCOOEHHOCTH aKTHUBAIL[HOHHOTO
METO/Ia pETUCTpallui HEUTPOHOB. [IoporoBeie M pe30HAHCHBIE
AKTUBAIMOHHBIC JETEKTOPBI.

HccaenoBanue noJieid raMmMa-u3Jay4eHust

Hccnenosanue nonei [1-usnydyenus. TpeboBaHus k
JIETEKTOPY. X0/ ¢ KECTKOCTHI0. Y cioBue bparra-I'pes.
Ocob6ennoctu npumenenus TokoBbeix MK, cuérunkos I'eiirepa
MIpY MCClIeIOBaHUM Tonel [1-u3nmydyenusa. Meton
KOMOMHHUPOBAHHOTO CHUHTWILISITOpa.BBeauTe 31ech
MOAPOOHOE ONUCAHNE MTyHKTA

KonTpoas geasmuxcs marepuanos (M)

Kontposnp nensmuxcs marepuaios (JIM) no aneda-
U3Iy4eHuto, anbda-uznydenune JIM. [Ipoxoxnenue anbda-
4yacTHUL yepe3 3kpaHbl. MeTonbl koHTposs [IM B pacTBopax.
KoHTpois aspo3oiei.

Kontposnes JIM 1no HEUTpOHHOMY HU3TyUYEHHIO.

Hcrounnky HEUTPOHOB - CIOHTaHHOE JieneHue, (L1,n)-
peaknus. Y IeIbHbIN BBIXOJ HEUTPOHOB B ([ ],n)-peakiusx.
HelitponHoe n3irydeHue 0JHOPOJHBIX CPEJ ¢ TOMOTEHHO
pacnpenesneHHbIM [J-u3imyyaTenem. J[ByXKOMIIOHEHTHBIE
cpeasl. M3nydyenue BOJHbIX pacTBOpoB JIM.

OCHOBHBIE METO/bI - TACCUBHBIN U aKTUBHBIN. Peructpanus
CIIOHTAHHOTO JIeJICHUsI. AKTUBHBIE METO/IbI - UCIIOJIb30BAHUE
MMITYJIbCHOT'O ¥ OCHHUJUTUPYIOLIETO HCTOYHUKOB.

Kontposs /IM no raMmma-usirydenuto. JInnenyaroe ramma-
n3nydenue JIM ucnonbzyemoe i IMarHoCTUKU. MaTpuyHbIf
addekr. Perenepanus TormBa, ramma-uzinyaenue 232U u
MIPOJIYKTOB €ro pacrnaja. PEeHTreHoI00OpeCIeHTHRIN aHAN3.

CUMHTHJLISIIUOHHBIE METObI CIEKTPOMETPHHU
3apsisKeHHbIX YACTHI] U TAMMAa-KBAHTOB

CrieKTpoMeTp, €ero OCHOBHBIE XapakTepucTuku.Onpeaenenre
cektpomeTpa [loHsITHE HCTUHHOTO U anmapaTypHOTo
CHEKTPOB, QYHKITUS OTKIUKA JETEKTOpa, (PU3NIEeCKHil CMBICI
GYHKIIUHM OTKIIMKA. 3a7a4a BOCCTAHOBJICHUS CIIEKTpa U
oOpaTHast 3a/1a4a, BIUSHIE BPEMEHHBIX (PaKTOPOB Ha
¢bysnkuio otkirka. CrieKTpanbHasi TUHUS U alaparypHas
(dbopma TMHUN YHEPTETHUECKOE Pa3peIIeHUE CIIEKTPOMETpa.
DddekTuBHOCTH crieKTpoMeTpa. JIMHAMUYECKUI JUana3oH.
CrpyKTypHas cxema CIIEKTPOMETpa.

Oco0eHHOCTH B3aUMOCHCTBUS C BEIIECTBOM CIUHTHIUISATOPA
anb(a-, 6era-, raMMa- 1 HEHTPOHHOTO U3ITYYCHHUH. .
DHepreTuveckoe U BpeMEHHOE pa3pelleHus
CIMHTHUTSIIIHOHHBIX 1aTYiKOB. DopMa THHUH B
CIMHTHJUISILIMIOHHOM ramma-crekrpomerpe. [Iuk noiaHoro
TIOTJIOIICHHUSL.

dotorhpexTuBHOCTD criekTpoMeTpa. POoTOYaCTh CIIEKTpA.




[TonHast 3¢(eKTUBHOCTH CTIEKTpOMETpa. ANnapaTypHas TUHUS
MIPU DPHEPTUU TaMMa- KBaHTOB Ooiiee 2 MaB. AHHUTHIISIITUS
1o3uTpoHa. [IMK yTeuKH U MUK MOJHOTO NOTJIONIEHHUS.
3aBUCUMOCTb TUIOIIAIU 0] BCEMH MUKaMH OT pa3MepoB
KpHUCTaJlJIa U SHEPTUU TaMMa-U3ydeHus. AnnaparypHas
JUHUS IPU KacKaaHbIX nepexonax. Kanubposka
CIIEKTPOMETpA.

MuorokpuCHUHTHWUISILIUOHHBIE METO/IbI CIIEKTPOMETPUU
3apsDKEHHBIX YaCTHUI] U TaMMa-KBAaHTOBCTAJIbHBIC
crieKTpoMeTpbl. CIEKTPOMETP € 3alIUTHBIM CIHUHTUIUIATOPOM
Ha aHTHcoBNaAeHUsIX. KomnroHoBckuil cnektpometp. IlapHbrit
cektpoMeTp. CrieKTpOMEeTp MOTHOTO MOTIIOLIEHUS.

@aKkTophbl, ONpeeNAIONUE Pa3peLIatoNnlyo CIOCOOHOCTh
CIUHTHJUISILIMOHHOTO OeTa-crekTpomeTpa. DPHEeKTUBHOCTh
CLMHTHJUSIIMOHHOTO OAHOKPUCTAJIBHOTO CIIEKTPOMETPA K
3apsiKeHHbIM YacTuaM. OCOOEHHOCTH CIIEKTPOMETPUH
3apsKEHHBIX YaCTHL] CUMHTUILILIMOHHBIM METOAOM. MeTozbl
UACHTU(DUKAIIY 3apsHXKEHHBIX YacTUL. MeToibl pa3/ieieHus
gactull o Gopme ummynbca. Metoa gocBuya.

10

HMoHu3annoHHbIe METOABI CIIEKTPOMETPHH
Vcnonp30BaHne HOHU3AIMOHHBIX KaMep JJIsl CIIEKTPOMETPUHN
3apsoKeHHBIX gacTHll. Cdepru-yeckas HOHN3AIMOHHAs KaMepa;
CcBs13b Ipo0era anbda-yacTuibl ¢ YHeprueil. UMnynbcHble
MOHHU3AIMOHHBIC KaMepbl ceTKoi. [TpnunHbl, BIusIONnINe Ha
pa3pearoiyo crmocoOHOCTh. Bubl u3nydeHuit u
OCOOCHHOCTH UX CIIEKTPOMETPUH ITPH HOMOIIIH
MOHU3AIMOHHBIX Kamep. CrieKTpoMEeTpusi HOHU3UPYIOIIUX
U3JTyYEHHUH C TOMOIIBIO MTPOIIOPIIHOHATIBHBIX CYETYHKOB.
OCHOBHBIE XapaKTEPUCTUKU MPOIOPLUOHATBHOTO CYETYHKA
KaK CIIEKTPOMETPUYECKOTO IaTUHKA.

14

I'amma-a0copOIMOHHBII MeTOA

I"amma-abcopOmmonnbiii Metoa. OTHOTY4YeBOH
abcopOimomeTp. BiusiHre MIOTHOCTH U XUMCOCTaBa Ha
TOYHOCTh U3MepeHui. J[Byxmy4ueBoit u 41 [ ]abcopOIIMOMETPHI.
MeTo1b1 I0/1aBJICHHS (hOHA.

14

MeToabl KOHTPOJIS TPUTHSA

Pagunanmonnsie, GU3NKO-XMMUYECKHE CBOWCTBA TPUTHUS U €TO

coenuHeHn. OnpeneneHne KOHUEHTPALMU TPUTHS B BO3yXeE

¢ nomortpio UK. Meronbl BeIMOpaxuBaHus, 6apOOTHPOBaHUSL.
Juddy3nonnsiii Metos. M3amepenue TpUTHs B BOJE.

15

MeToabl n3MepeHus 6€Ta-aKTHBHOCTH KUIKOCTEI
OcHoOBHBIE OeTa-U3ITydaTeIn U UX XapaKTePUCTHKHA. MeToIbl
onpeaeneHus koHueHtpauuu 90Sr-90Y -anekrpoxumMudeckoe
BBIJICJICHNE, SKCTPaKIMs. MeTo/bl onpeaeneHus oera-
AKTUBHOCTH I'PYHTOBBIX BOA.

15

HN3mepenue aab(a-akTHBHOCTH BO31YyXa U BOAbI
[TonsiTve nmpencTaBUTENBHOCTH MPOOLI. M30KMHETHUECKUI
npo6or6op. CenekTuBHBIE TPOOOTOOPHUKU. DUTHTP
[TerpsinoBa. IHepuuonnsle ocaaurenu. Mimnakrop.

S.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




Jlexyu, MpakTUYECKUE 3aHATHSA, JJAOOpaTOpble PaOOTHI.

B ocHoBe mpenogaBaHus AMCHUUILUIMHBI JIEXKAT TPaIUIIMOHHBIE 00pa30oBaTeIbHbIC TEXHOJIOTHUH,
KOTOpBIE TOKa3aiu cedst JA0cTarouyHo 3(PPEeKTUBHBIMH cpeacTBaMH (HOPMHUPOBAHHMS M PA3BUTHUS
poeCCHOHATIBHBIX HABBIKOB CTYACHTOB.

JlexumoHHBI MaTepuasll JaHHOTO Kypca mpencTtaBieH B cperne Microsoft PowerPoint.
[Mpe3eHTaryu TeKIUi coaep)kaT BETHBIE WILTIOCTPAIIMHN ISl Ty4IIero YCBOSHHS MaTepraia.

[TpuHSATHINA TOIXO MPEIoaraeT akTHBHOE MCIIONIb30BAHNE COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHI MPU CaMOCTOSATENBHON padoTe CTYJCHTOB W BBHIMOJIHCHWU JIOMAIIHUX 3ajaHuid. Tarke
NPEIoaraeTcs UCIOJIb30BaHUE CPEJICTB KOMITBIOTEPHOM CHUMYJISIMU, MaTeMaTHYecKod o0paboTKu
Pe3yabTaTOB U J1a00PaTOPHBIX HCCIIETIOBAHU.

6. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLICHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
PpyOEXKHOro U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU U (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
IpeJCTaBlIeHa B CIIEyIOIIeH Tabnule:

Komnerenuus NuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)
IK-1 3-1IK-1 9, KU-8
V-TIK-1 3, KU-8
B-IIK-1 9, KH-15
[1K-2 3-11K-2 3, KU-8
VY-TIK-2 9, KH-15
B-I1K-2 3, KHU-15

I xanbl oeHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[Mkama Kaxa0ro KOHTPOJIBHOTO MEPOIPHUATUS JISKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMaJILHOI'O Oajijia BKIIOYMTEILHO. MTorosas arrecranus II0 OUCLUILUIMHE oleHuBaeTca mo 100-
OayIHbHOM IIKaJie U MpeACTaBIseT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUI B paMKax TEKYILIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CJ'IC,I[}’IOH_[eﬁ IIKaJIOMH:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYIEHTY, €CJIH OH ITyOOKO M MTPOYHO
YCBOWJI MPOTPaMMHBINA MaTepuall,
HUCYCPIBIBAIOLIEC, MTOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
nsjaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIOJIB3YCT B
OTBETE MaTEPUA MOHOIPaPUUECKOM
JIUTEPaTyPHL.

85-89 B OlLieHKa «XOPOII0» BBICTABIIACTCS

75-84 4 — «xopouioy C CTYZEHTY, €CJIM OH TBEPIO 3HACT




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHA JIMTEPATYPA:
1. 1 B74 Emission detectors : , New Jersey [and oth.]: World scientific, 2010

2. DU K49 Jlo3umeTpurs HOHU3UPYIOUINX U3TydeHull : yaeOHoe nocodue, Mocksa: HUAY MUDU,
2015

3.539.1 1169 IlpakTruueckasi CHEKTPOMETPHUS SICPHBIX U3IIYYCHHH : yueOHOe mocooue, Mockaa:
HUAY MUOU, 2016

4. OU P 32 Peructpanus saepHbIX U3TyYCHUH B PUKIAIHBIX 3a7a4ax : JlJabopaTopHBIi MPakKTUKYM B
IByX yactax, : ®I'bY "BHUUTMU-MI/L", 2019

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 539.1 I'83 I'azopa3psiaHble JETEKTOPHI 3JIEMEHTAPHBIX YacTHUIl : yueOHOe TocoOue 1Jisi By30B,
Mockpa: HUAY MUDU, 2012

2.539.1 A56 JleTeKTOpBI UMITYJIbCHOTO HOHU3UPYIOLIETO U3Iy4YeHus : MoHorpadus, Mocksa: HUAY
MHU®U, 2016

3.539.1 B79 [leTekTopbl MOHU3UPYIOLIUX YACTHUL U U3JTy4eHUH. [[puHIUNbI 1 TPUMEHEHUS
Honronpyausiii: Uurennexr, 2012



4. 539.1 K96 MeToap! peructpaiy U3y4yeHuid (MTOroBoe 3aHsTHe) : 1a00paTOPHBIA MPAKTUKYM,
Mockpa: HUAY MUDU, 2015

5.621.039 1119 ITaccuBHbIN Hepa3pyLIAKOLIUI aHAIU3 AEpHBIX MaTepuainos. Jlononnenue 2007 r. :
Mocksa: bunowm, 2013

6. 539.1 A39 IlonynpoBOJHUKOBBIE JETEKTOPHI AAEPHBIX W3NydeHuit : , lyona: OUAU, 2009

7.539.1 K49 Pagnanmonnas nozumerpus : MoHorpadus, Mocksa: HUSAY MUOU, 2014

8. 539.1 A39 ®oToHHBIE METOIBI pETUCTpalK U3MyueHun : , Jlyona: OUSU, 2014

9. 539.1 I'83 YepeHKoBCKHE ACTEKTOPHI : yueObHOe mocobue, B. A. I'puropreB, Mocksa: MUDU, 2007

10. 539.1 K78 MHcTpyMeHTaNbHbIE METOIbl PaAMallMOHHON O€30MacHOCTH : yueOHOoe mocodue ams
BY30B, E. A. Kpamep-Arees, B. C. Tpomun, Mocksa: HUAY MUOU, 2011

11. 681.5 K68 JlaTunku v [eTeKTOPHI (PU3MKO-IHEPreTHIECKUX YCTAHOBOK : ydeOHOe mocolue Asis
BY30B, C. A. Kopones, B. I1. MuxeeB, Mocksa: HUAY MU®DU, 2011

12.539.1 I'95 Teneckonu4eckure MOJTYNPOBOIHUKOBBIE JETEKTOPHI ISl YCKOPUTEIBHBIX
HKCHEPUMEHTOB : yueOHoe nocobue ais By30B, FO.b.  I'ypos, b. A. Uepnsie, Mocksa: HUSY
MHU®U, 2012

I[MPOIr'PAMMHOE OBECITEYEHUE:

CrnenuaibHOE TIpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecieueHne He TpeOyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALUU JJIsA CTYAEHTOB

1. OOwue moJI0KEeHNS

1.1. TTpu peanu3anuu nporpaMMbl AUCIUILTAHBI UCTIONB3YIOTCSl 00pa30BaTEIbHBIC TEXHOJIOTUU
B (opMe JeKImid, MPaKTHYECKUX 3aHATUH, JTa0OPAaTOPHBIX PabdOT M CaMOCTOSTEIHLHOW pabOTHI C
UCIOJIB30BaHUEM Internet-pecypcoB, METOJMUYECKUX Pa3padOTOK, yueOHOM, HAyYHO-TIOMYJISIPHOW WU
HAy4YHOU TUTEPaTypHI.

1.2. Tlpuctynas K U3y4SHHIO AUCHUIUIMHBI CTYJCHTY HEOOXOAMMO O3HAKOMHUTHCS C LEISIMH U
3aia4yaM  JUCHUIIIIMHBI, COACPIKAHUCM pa60qeﬁ nporpamMmbl  JUCHUILIIMHBI, PCKOMCHIYCMBIMH
JINTCPATYPHBIMU HCTOYHUKaMHU, MCETOANYCCKUMHU pa3pa6OTKaMI/I 1o IIaHHDfI JAUCHUIIIINHE,
MMEIOIIMMHUCS Ha 00pa30BaTeILHOM MOpTaje U caiTe Kadeapsl.

2. PexomMeHanmu 1o MOATOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.



2.1. JIng moHMMaHUs MaTepuala y4eOHOM IUCHMIUIMHBI M KAueCTBEHHOTO €ro YCBOGHUS
peKOMEHAyeTCs BEeCTH KOHCNEKT Jekiuil. KoHcmekTupoBaHue mpejacTaBiseT coOoi cxaroe H
CBOOOTHOE M3JI0KEHUE HanboJee BaXKHBIX, KAPAMHAIBHBIX BOTIPOCOB TEMBI, H3JIaraéMOH B JIEKIIHH.

2.2. llepen odepeaHON JEKIHMEN CleayeT MPOCMOTPETh MO KOHCIIEKTY MaTepuail MpeablIyiei
JeKIUU M TpopabaTbiBaTh y4ueOHBIM MaTepuan JEKUWH MO Y4eOHUKY M Y4eOHbIM MOCOOUSM IS
YCHELIHOTO OCBOSHMSI MaTepHara.

2.3. Bo3HuUKaroIue BOMPOCHl U HEMOHSATHBIE MOMEHTBI MOKHO 3alHCHIBATh B KOHCIIEKT, YTOOBI
CIPOCHUTH O HUX y MPENOoaBaTeNs Ha JICKIIHH.

3. PexoMeHaanuu 1o MOATOTOBKE K MPAKTUUECKUM 3aHITHSM.

3.1. Ilpaktuueckue 3aHATHS CIy)XaT JJIs 3aKPEIJICHUS HW3YYEHHOIO TEOpPETHYECKOIO
MaTepuana. IloaroroBka K NpPakTUYECKOMY 3aHATHIO BKIIOYAeT B ceOd TeKyulyro pabdoTy Hax
y4eOHBIMH MaTe€pualaMd C HUCIOJb30BAaHUEM KOHCIIEKTOB M PEKOMEHJIYEMOH OCHOBHOH H
JOTIOJIHUTEIBHOM JINTEPATyPHI.

3.2. [lpy moAroToBKE K MPAKTUYECKUM 3aHITHSAM CIEAyeT IpopadoTaTh TEOPETUUSCKUN
MaTepuaia Mo PEeKOMEHJOBAHHBIM JIUTEPATYpHbIM HCTOYHHMKAM, BHUMATEIBHO MPOYUTATh MaTepual
JICKIUH, OTHOCAIIUXCS K TAaHHOMY MPAaKTHYECKOMY 3aHSTHIO.

3.3. B xome npakTUYeCKHUX 3aHATUN JaBaTh KOHKPETHbIE, YETKHE OTBETHl IO CYIIECTBY
BOIIPOCOB, JOBOJUTHh KAXKIYIO 3aJady O OKOHYATEJIILHOTO PEUICHMs], JEMOHCTPUPOBATh NNOHUMAaHHE
MPOBEJCHHBIX pPAacyeToB (AaHANM30B, CHUTyalMid), B Clydae 3aTpyJAHEHUH oOpamarscsi K
IIpenoaaBaTelto.

4. PexoMeHaIuu 1O MOJATOTOBKE U BBIMOJTHEHUIO TAOOPATOPHBIX padoT.

4.1. JlabopaTopHbie pabOTHI - 3TO OJIMH U3 OCHOBHBIX BUIOB YU€OHBIX 3aHSATHUN, HAITPABICHHBIN
Ha  OKCIIEPUMEHTAJIbHOE  TMOATBEPXKICHHE  TEOPETUYECKUX  mojiokeHud.  OOywarommecs
CaMOCTOSITENILHO BBITIOJMHSIOT 33JaHUS MOl KOHTPOJIEM MPENOJaBaTelisi B COOTBETCTBUH C U3Y4aeMbIM
colepkaHueM ydeOHoro marepuana. OOydaromuMcs PEeKOMEHAYETCS O03HAKOMUTHCS C TpadukoM
BBITIOJTHEHUS TA00OPATOPHBIX pa0bOT COTIACHO KAJICHIAPHOMY IJIaHy AUCIUILTHHBL.

4.2. Tlepen BbIMOJHEHHEM J1a0OPATOPHOW pPAaOOTHI CIEAYET CAMOCTOSATENBHO HW3YyYUTh
TEOPETUYECKYI0 4YacTh pabOThl, WMCHOJB3Ys JTa0OpPATOPHBIM MPAKTUKYyM, MOJITOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.3. B mpomecce mabopatopHOil pabOThl YETKO CJIEIOBAaTh HMHCTPYKIUSIM € YKa3aHUSIM
npernojaBaTelis WK JeKypHOro JJabopaHTa, He MPUCTYIATh K BHIIOJHEHHUIO paboThl 0e3 pa3perieHus;
PYKOBOJCTBOBATHCSI MPaBUIIAMH TEXHUKH 0€30MacHOCTU M MepaMU MPeJOCTOPOKHOCTH, YKa3aHHBIMU
B OMHMCAHMSIX; (PUKCHUPOBATH B TAOOPATOPHOM KypHAJIe PE3ybTaThl H3MEPEHUN ISl TIOCIEeIYIOIeH X
o0paboTku. [To 3aBepuieHuI0 pabOTHI MPUBECTH pabodyee MECTO B MOPSAOK U CIATh JIaOOpaTOPHBIN
CTEH/I NIPETOAABATENI0 WIH JIeKypPHOMY JTaOOpaHTY.

4.4. BeinonHeHue paboThl 3aKaHUMBACTCSA COCTABICHUEM KPAaTKOrO OTYETa, B KOTOPOM CIIEIyeT
yKa3aTh: YTO M KAaKMUM METOJIOM MCCIEA0BAJIOCh WM ONpPENEsUIOCh; KaKOM pe3yibTaT U C KaKMMHU
MOTPEUTHOCTSIMU  (a0COJIFOTHBIMM W OTHOCUTEJBHBIMH) OBUI TIOJYYEH; KpaTKoe OOCYXKICHUE
MOJIyYEHHBIX PE3yJIbTaTOB. 3aIMTUTh PE3yJIbTaThl JAOOpPaTOpHON paldoThl CiexyeT [0 Hauaia
cienyromel mo pacnucanuto pabotel. He pexomenayercs nMerb Oojiee OHON HE CHAaHHOW PabOThI
nepel Ha4yajaoM CieayIouieil paboThl.

5. CamocTtosTenpHas padoTa 00yJaronuXcs.

5.1. CamocrosrenbHas pabota mpeznonaraeT (OpPMUPOBAHME U YCBOCHHE TEOPETHYECKOTO
MaTepuasa Ha ©0a3e M3Y4YeHHS M CHUCTEMaTH3alMM MAaTepuajoB Y4eOHHMKOB, OQHIIMATbHBIX
roCy/1apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C MCIIOJIIb30BAHUEM
MH(OPMaLIMOHHO-IIOUCKOBBIX CUCTEM, KOMIIbIOTEPHOI cetn IHTepHeT.



5.2. OOyuyaromumcsi CileayeT pPYKOBOJCTBOBATHCS TI'pa)MKOM CaMOCTOSITENbHONW paboThl,
oTpeeIeHHBIM Pa0OYMM TUIAHOM JUCIHMIUTMHBI U BBITIOJHATH BCE IJIAHOBBIC 3a/IaHUs, BBIJaBAEMbIC
MperoaBaTesieM I CAMOCTOSTEIIbHON paObOThI, U IPEJCTABNIATh UX B YCTAHOBIICHHBINA CPOK.

6. PexoMenjamuu 110 IMOJAroTOBKE M CAaue aTTECTAIUH 110 TUCIHUILIHHE.

6.1. ATtrtecTamusi 1O AMCHMIUIMHE OCHOBaHA Ha OaJUTbHO-PEUTHMHTOBON CHCTEME, KOTOpas
BKJIFOYAET TEKYIIUH KOHTPOJb YCIEBAEMOCTH, PyOEKHBI KOHTPOJb B CEMECTPE U MPOMEKYTOUHYIO
aTTECTaIMIO IT0 HTOraM OCBOCHMS TUCITHUIUIMHEL.

6.2. Texymuii KOHTPOJIb MOAPA3yMEBAET MPOBEPKY TOTOBHOCTU CTYJIEHTOB K 3aHATHSAM, AJIA
4ero MOryT OBITh UCHOJB30BaHBI Pa3UYHBIC MPOBEPOUHBIC 3amaHus. [IpOXOKIeHUE KOHTPOJIBHBIX
pyOexeil mpoBOAUTCS B CEPEeIMHE U KOHIIE CEMECTPA U MOXKET OCYIIECTBIISATHCSA B BUJIE KOHTPOJIBHBIX
paboT, TMUCBMEHHBIX OMPOCOB W T.I. DTall MPOMEKYTOYHOW AaTTECTAlMM TI0 HMTOTaM OCBOCHHS
JIMCLIMIUIMHBI B LIEJIOM MOJAPAa3yMEBAET Cayy IK3aMEHA U CAMOCTOSITENBHYIO OATOTOBKY K Hemy. [Ipu
MOATOTOBKE K IMPOMEXKYTOYHOW aTTEeCTAallud HEOOXOJMMO IO PEKOMEHIOBAHHBIM JINTEPATYPHBIM
HMCTOYHHKAM MpopadoTaTh TECOPETUUYECKHM MaTepuall W BHUMATEIBHO HM3YyYUTh MaTepuall JICKIIUMH,
COOTBETCTBYIOILIMI BOMPOCAM, BRIHOCUMBIM Ha aTTECTALIUIO.

10. YYEBHO-METOJIWYECKUE PEKOMEHJIALIAU JJISI MPENOJABATEJEN

1. OO1IMe moJI0KEHHS

1.1. Tlpu peanuzanuu TporpaMMbl TUCIUTUTMHBI UCTIONB3YIOTCS 00pa30BaTENbHBIE TEXHOIOTHH
B (opme NEeKIMi, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PAadOT M CaMOCTOSATENBHOW paboTHI C
ucrnosb3oBaHueM Internet-pecypcoB, MeTOAMYECKUX pa3pabOTOK, YUeOHOH, HAyYHO-IOMYJISIPHOM H
Hay4YHOU JIUTEPATYPBHI.

1.2. Ha nepBOM 3aHATHH NIPENOIABATEIND:

- 3HAKOMHUT CTYJICHTOB C IEJISIMH U 3aJladaMy TPEroaBaeMor JUCITUIUIHHBI, OMPEIEIsIeT e¢
MeCTO B 00pa3oBaTesIbHON ITporpaMme, 0003HaYaeT MEXKIUCIIUTUIMHAPHBIE CBS3H;

- YTOYHSIET HANOJHEHHE JEeKIUI W TUIaHbl MPAKTHYECKUX (CEMUHAPCKHUX, JTaOOpPaTOPHBIX)
3aHATUNA B COOTBETCTBMM C pabodyeil mporpaMmol JUCIHIUIMHBL, C Y4€TOM KOHTHHIEHTa W YPOBHSA
MOATOTOBKU CTY/ICHTOB;

- PEKOMEHAYET OCHOBHYIO U JOMOJHUTEIBHYIO JUTEpaTypy I YCIEIIHOTO OCBOCHHUS
JHACIUTLIMHEL

- JIOBOAMT JI0 CBEJICHUS CTYJICHTOB CUCTEMY OIICHKU 3HAHUH.

2. PexomeHanuu mo moJaroToBKe U MPEenoaBaHuI0 TUCIIUTLTAHBI

2.1. PexoMeHnaanuu 1o nmoAroTOBKE U MPOBEICHUIO JICKITUM:

2.1.1. Tlenp nekmuu - oOpraHu3alnus IeJEHANPaBICHHON IMO3HABATEIBHON JESITEIbHOCTH
CTYJEHTOB TIO0 OBJQJCHHUI0O TPOTPAMMHBIM MaTepuanioM y4eOHOW aucuuruiHbl. [lpu  3TOM
JIEKIIMOHHBI Marepual pPEeKOMEHAYETCS TOCTOSHHO aKTyaJu3HpoBaTh (BHOCUTH 3aMEUaHus,
JTIOTIOJTHEHUS, TTOSCHEHUS U T.1I.).

2.1.2. K TUOUYHBIM CTPYKTYPHBIM 3JIEMEHTAM JEKUHUU OTHOCSTCSA: BCTYIUICHHE, OCHOBHAS
4acTh, 3aKII0YeHUE. B Hauane jexkuuu mpenojaBaTeb HA3bIBACT TEMY JIEKIIUH, OCHOBHBIE BOIPOCHI,
BBIHOCUMBIC Ha JIEKIIMIO, YKa3bIBA€T OCHOBHYIO W JIOMOJIHUTEIBHYIO JIUTEPATypy W TJaBbl U
naparpadsl B HEl, TJe U3JIOKEH MaTepuai Jekiuun. [locme kaxaoro pasaena AenarTcs 00o0anme
BBIBOJIBI U JJAIOTCS YKa3aHUS M0 CAMOCTOSATEILHON paboTe Ha/l MaTepHUAIOM JICKITHH.

2.1.3. PexomeHayeTcs MaKCHMalbHO HCIIOJNB30BATh HATJSAHBIE IMOCOOUS M TEXHUYECKHE
cpenctBa oOyueHus. [{is aToro pazpabdareiBaroTcst mpe3eHTannu. Kaxaplil cnaiin qomkeH couepkarhb



OCHOBHBIE TIOJIOXEHUS U CONPOBOXKAATHCS JONOJHUTEIBHBIMM TMPUMEpPaMM M  TOSCHEHUSIMU
HpenojaBaTes.

2.2. PexomMeH1a1iuy MO NOJTOTOBKE U MPOBEACHUIO MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI:

2.2.1. llenp mpakTHUYeCKHUX (CEMUHAPCKHUX) 3aHATHH - MpEeAOCTaBICHHE BO3MOXKHOCTEHM IUis
yriayOJeHHOTO  W3Y4YeHHs TEOpHM, OBJIAJEHUS MPAKTUUYECKMMHM HaBbIKAMU U BBIPAOOTKH
CaMOCTOSITEJIbHOI'O TBOPYECKOTO MBIUIEHHS y CTyAeHTOB. Ha kakqoM TakoM 3aHATHH 00yvaroliuecs
pEIIaoT NPAaKTHYECKUE 3alaYd U JIEMOHCTPUPYIOT PE3yJIbTaThl BBINOJIHEHMS AOMAIIHETO 3aJaHMus,
BBIIaHHOT'O Ha MTPEBIAYIIEM 3aHATHH.

2.2.2. I MakCUMaJIbHOTO YCBOEHUS JUCLMILIMHBI PEKOMEHAYETCS PELICHUE 3a7a4 CTYIEHTOB
[0 MarepuajaMm JEeKIMHA M mpakTudeckux pabot. IlogOopka 3amaHuil OCyIIECTBISAETCS Ha OCHOBE
M3Y4YEHHOI'O TEOPETUYECKOro Mareprana. Takoil moaxoa No3BoOJsSET NOBBICUTh MOTUBALIMIO CTYJICHTOB
IIpY KOHCIIEKTUPOBAHUHU JIEKIIMOHHOI'O MaTepuaa.

2.3. PekomeHmanuu 1mo opraHu3amii pyKOBOJCTBA CAMOCTOSTEIIbHON PaboTOM CTYIEHTOB

2.3.1. CamocTtosTenbHass paboTa mpesnoiaraeT (GOPMUPOBAHHE W YCBOCHHE TEOPETHUECKOTO
MaTepuana Ha 0a3e M3y4eHHMs M CUCTEMaTH3alMM MaTepuajoB Yy4eOHMKOB, OQHIHMAIbHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PUAJIOB C MCIIOJIB30BAHUEM
MH(POPMALMOHHO-TIOMCKOBBIX CUCTEM, KOMIIbIOTEpHOH ceTu MHTepHeT.

2.3.2. B xoze pyKOBOJCTBa CAaMOCTOSITENIbHON pabO0TO#l CTyA€HTOB MpenoaBareiab IpruoOIaeT
UX K HAyYHOMY TBOPYECTBY, IOUCKY U PELICHUIO aKTyaJIbHBIX COBPEMEHHBIX MPOOIEM.

2.4. PexoMeHIaIMK 1O TOJATOTOBKE U MPOBEICHHIO Ta0OPAaTOPHBIX PadoOT.

2.4.1. JlabopaTtopHasi (mpakTHUeckas) paboTa - 3TO TaKOW METOJ]| OOYYCHHs, IPH KOTOPOM
oOyuJaroruecs: MoJ| pyKOBOJICTBOM IPENOJaBaTesl U MO 3apaHee HAMEYEHHOMY IUIaHy MPOJENbIBAIOT
OIIBITHI MJIY BBINOJIHAIOT ONPEJCIICHHbIE NPAKTUYECKUE 3alaHUs U B IIPOLECCE UX BOCIPUHUMAIOT U
OCMBICIIMBAIOT HOBBIN Y4eOHBIN MaTepHall.

2.4.2. IlpoBenenue n1abOpaTOpHBIX pabOT BKIKOYAaET B ceOs CIEIyIOIUe METOJHYECKUE
IIPUEMBI:

- IOCTAHOBKY T€MbI 3aHATUH U ONpeeIeHUe 3a1a4 JaO0paTOPHO-NPAKTHIECKON padoThI;

- OTIpe/IeTICHNE TTIOPSIKa JTa00PaTOPHO-NIPAKTUYECKON pabOTHI HITH OT/AEIBHBIX €€ ITAIOB;

- HETOCPEACTBEHHOE BBINIOJHEHNE J1A0OPAaTOPHO-TIPAKTHUECKOW pabOThl YYalIUMHCA |
KOHTPOJIb MPENOJaBaTeNs 3a X0/I0M 3aHATHI U COOII0IeHMEM TEXHUKH 0€3011acHOCTH;

- TOJBEJCHHE UTOTOB JIaDOPATOPHO-MPAKTHUECKONH padoThl U (OPMYJIMPOBAHUE OCHOBHBIX
BBIBOJIOB.

2.43. [TlpenogaBaTens TpoOBEpseT pPE3yNbTaThl BBITIOJHEHHS J1A0OpaTOpHOW paboTHI,
oopMieHHOM yuamMMuCS B BHIE OT4YeTa, (GopMa U COJAEp)KaHHE KOTOPOrO ONpPEesSIOTCs
COOTBETCTBYIOIIUMH PEKOMEHIALUSIMH, IPUBEICHHBIMH B JTA00PATOPHOM MPAKTUKYME TUCIMITIIHHBI.

2.4.4. OueHku 3a BBIOJHEHHE JaOOPATOPHON pPabOTHI SABISIOTCS IOKA3aTEISIMU TEKYILEH
yCIIEBaEMOCTH YYAIIHXCS 110 Y4eOHOU AUCITUTIIINHE.

2.5. PekoMeHIamu 1o OCyIIECTBICHUIO KOHTPOJISI 3HAHUN 00yYaeMBbIX.

2.5.1. Tlo pucuumiauHe JEHCTBYET OaTbHO-PEUTUHTOBAs CHUCTEMa, KOTOpas BKIIOYACT
TEKyIIMAd KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOYHYIO aTTECTAllUI0 II0 HUTOraM OCBOCHHSA
JUCLUILIAHBL.

2.5.2. Ilo pucuuIuIMHE IPELyCMOTPEHBI CIEAYIOLUIME BUJbl aTTECTAlUU: TEKYIIUN KOHTPOIIb,
PYOEKHBIA KOHTPOJIb U IPOMEXKYTOYHAS! aTTeCTaLHs.

2.5.3. Texymuii KOHTPOJIb IIOIPa3yMEBAET IPOBEPKY TOTOBHOCTH CTYJEHTOB K JIEKIMOHHBIM,
CEMUHAPCKUM M NPAKTUYECKUM 3aHATHUSAM, MOTYT OBbITh HCIOJb30BaHbl PA3IMYHbIE IPOBEPOUYHBIE
3aJlaHusl.



2.5.4. [IpoxoKaeHHe KOHTPOJIBHBIX PyOeKel M0 UTOraM OCBOSHUS AUCIUTLIMHBI TPOBOAUTCS B
CEpeIUHE U B KOHILIE CEMECTPA.

2.5.5. Drtan TpOMEXKYTOYHOM aTTeCTalldd IO MTOraM OCBOCHHS JUCIHUIUIMHBI B LEJIOM
MoApa3syMeBaeT NpUEM dK3aMEeHa U CAMOCTOSITEIIbHYIO TTOJATOTOBKY K HEMY.

ABTOp(BI):
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