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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)

[IpoBenenue pacueToB
Y MaTeMaTU4eCKOro
MO/IETTUPOBAHUS
(YHKIIMOHMPOBAHUS
MPUOOPOB HA OCHOBE
buznuecKux
MPOIECCOB U SIBJICHUI

O0BeKT NI 00J1aCTh
3HAHUSA

CrangapTHbie
KOMITBIOTEPHBIC
MIPOrPaMMBbI JIJIs
MIPOBEJICHUS PacYCTOB
Y MaTeMaTHU4eCKOTo
MO/ICTTUPOBAHUS
(HYHKIIMOHUPOBAHUS
puOOPOB HA OCHOBE
(bu3mIecKux
MPOLIECCOB U SIBJIICHUI

Hay4YHO-UCCJIEN0BATEIbCKUN

Kox m nanmenoBanue
npogdeccuoHaIbLHOM
KOMIIeTEeHIUH;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaapt-IIC, anaan3
onbITa)

[TK-1 [1] - Criocoben k
MIOCTPOCHUIO
MaTeMaTHYECKUX
MoJieIe 00bEKTOB
WCCJIEIOBAHUS U BBIOODY
YUCJIICHHOT'O ME€TOoAa UX
MOJICITUPOBAHHS,
pa3paboTKe HOBOTO WIIH
BBIOOP TOTOBOTO
AJIropuTMa peuICcHusd
3a7a9u

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 29.004

Kox v HanmenoBanue
HHIUKATOPA
JOCTHKEHM S
npogeccuoHAIbHOM
KOMIIETEHI[HH

3-11K-1[1] - 3nars:
MPOrpaMMHEIE
MPOIYKTHI AJIst
MOCTPOCHHUS
MaTeMaTHYECKUX
MoJieJiet 00bEKTOB
HCCIJIETOBaHUS U
BbIOOpA YUCIIEHHOTO
MeTOoJ1a UX
MOJICTTUPOBAHUS,
pa3pabOTKH HOBOTO
WK BBIOOpa TOTOBOTO
aJITOpUTMa pPEIICHNUS ;
V-IIK-1[1] - YmeTs:
paszpabaThIBaTh
MaTeMaTHYECKUe
MoJenu OOBEKTOB
UCCJICTIOBAHMSI U
BbIOUpATh YUCIICHHBIE
METOJIbI UX
MOJIETTUPOBAHUS;
B-TIK-1[1] - Bnanets:
TEXHOJIOTHUSIMU
MOCTPOCHHS
MaTeMaTHYECKUX
MojieJiet 00bEKTOB
UCCJIEIOBaHUS U
BbIOOpA YUCIIEHHOTO
MeTOoJ1a UX
MOJICTTUPOBAHUS, &




PazpaboTka 1iaHoB u
METO/INYECKUX
IIPOrpaMM IIPOBEAECHUS
IKCIIEPUMEHTAJIbHBIX
HCCIIEN0BaHUN U
pa3paboToK Mo
ONPEACIIEHHON
TeMaTHKe, BBIOOP
ONTUMAJTBHBIX
TEXHUYECKUX CPECTB
1 00paboTKH
pe3yNbTaToB
U3MEPEHUIN

Mertoabl U TporpamMMsl
AKCTIEPUMEHTAIIbHBIX
HCCIIEJOBaHUIA,
cpenctBa 00paboTKH
pe3yabTaToOB
U3MEPEHUI

ITIK-2 [1] - Cocoben k
BBIOOPY ONTUMAIBHOTO
MeTo/a U pa3paboTke
porpamMm
HKCHEPUMEHTATBHBIX
HCCIEIOBAHNH,
IpoBe/IeHNE N3MEPEHUI
¢ BBIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKOi
pe3yIbTaToB

OcHosaHue:
[IpodeccrnonanbHbIM
cranzaapt: 40.011

TaKKe S3bIKaMU
IPOTPaMMHUPOBAHUS
JUIs pa3paboTKH
HOBOTO WJIM BBIOOpA
TOTOBOTO aJrOpUTMa
pemeHus

3-T1IK-2[1] - 3Hatsb:
METO/I0JIOTHIO BBIOOpA
ONTUMAJILHOTO METO/A
U pa3paboTKu
porpaMm
AKCTIEPUMEHTATBHBIX
HCCJIeIOBaHUIM,
MIPOBE/ICHUS
U3MepeHuil ¢ BIOOpoM
TEXHUYECKHUX CPEIICTB
1 00paboTKH
pe3yIbTaToB ;
V-TIIK-2[1] - YmeTs:
apryMEHTHPOBaHHO
BbIOMpPATH
ONTUMAITEHBIE METOJIBI
U pa3zpalaTbIBaTh
IPOTPaMMBI
HKCIEPUMEHTATbHBIX
HCCIIEIOBAHUH,
IPOBEICHUS
U3MEpEHHI ¢ BEIOOpOM
TEXHUYECKUX CPENICTB
1 00paboTKOM
pe3yJIbTaTOB;
B-TIK-2[1] - Bnanets:
HaBbIKaMU BBIOOpa
ONTUMAIILHOTO METO/A
U pa3paboTKH
porpaMMm
HKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM,
IpOBE/IeHUE
M3MEpEHHI ¢ BIOOpOM
TEXHUYECKUX CPECTB
1 00paboTKOM
pe3yNbTaToB

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:




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

\S)
(O
.=
)1
¢
o0
@
—
7

1 [lepBsIii pa3aen 1-8 4/8/8

IIK-1,
3-IIK-
2

2 Bropoii paznen 9-15 | 3/7/7 25 PI'3-15 | B-
IK-1,
V-
IK-2,
B-
I1K-2

Umoeo 3a 2 Cemecmp 7/15/15 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:

Oo6o3na | [lo1HOe HAaMMeHOBaHME
YeHue
PI'3 PacueTHo-rpaduueckoe 3amanue
E) DK3amMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
2 Cemecmp 7 15 15




1-8 IlepBblIii pa3aen 4 | 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

0 |1 |3

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

0 |1 |3
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

0 |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

1 | 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 | 2

Owntaiin

0 0 0

9-15

Bropoii paznen

3 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

0 | 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

0 |1 | 4

Owntaiin

0 0 0
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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

0 | 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
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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

0 | 1 | 0

Owntaiin

0 0 0
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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.

IIporpamMmmHble cpeACTBa M3MePEeHU AKTUBHOCTH
3aKPBITHIX PAAHOHYKINJAHBIX HCTOYHUKOB




PaccMmaTpuBaroTCsi OCHOBHBIE OCOOCHHOCTH MPUMEHEHUS
MPOTPAMMHBIX CPEJICTB M3MEPEHHs aKTUBHOCTH
PaIUOHYKIIMIHBIX HCTOYHUKOB. Ha nmpumepe nporpaMMHOro
obecrnieuenus "SpectralLine" mpoussoacrea OO0 "JICPM"
pelraercs 3a7a4a Mo OCYIIECTBICHUIO KATHOPOBKH
CIIEKTPOMETpa C OPOMHIOM JIaHTaHA 110 SHEPTHH U

3G PEKTUBHOCTH PETUCTPAIIMY TaMMa-KBaHTOB. Pe3ynbraTsl
M3MEPEHUS] aKTHBHOCTH KOHTPOJIBHBIX UCTOYHUKOB
CpaBHHUBAKOTCS C MMACTIOPTHBIMU JaHHBIMU. B xauecTBe
MCTOYHUKOB HCIIOJIb3YIOTCS 3aKPBITHIC PaIHOHYKITHTHBIE
00pa3IoBbIe CIEKTPOMETPUIECKUE HCTOYHUKHI raMMa-
W3JTYYCHHUS] HA OCHOBE Pa3IMYHBIX HU30TOMOB.

Cnoco0bl u3MepeHusi AKTUHBHOCTH UCTOYHHKOB raMMa-
U3J1y4eHHUs

W3ydenne abCOTIOTHOTO U OTHOCUTEILHOTO METO/I0B
U3MEpPEHUS aKTUBHOCTH UCTOYHUKOB HOHU3HUPYIOIIETO
M3IIy4eHHS U UX PUMEHEHUS IPU KOHTPOJIE U yueTe
JENSIIIUXCS U PaIMOaKTUBHBIX MaTepUaoOB MIPH UX MEPEBO3Ke
4yepe3 TaMOKEHHbIE U KOHTPOJIbHO- MPOMYCKHBIE MMYHKTHI;
M3y4YeHHUE IPUHIININA ACHCTBUS U yCTPOMCTBA
MOJTYTIPOBOTHUKOBOTO TaMMa-/IeTeKTOpa Ha OCHOBE 0C000
YICTOI0 TepMaHus; OBJIaJICHNE HaBbIKaMU paOOThI Ha
COBPEMEHHOM amnmaparype, NpeaHa3HaYeHHON IS
CHEKTPOMETPUYECKUX U3MEPEHUIN raMMa- U3ITyYEeHHUS.

13-15

OaHOKpHCTAIBHBINH CHMHTH/UIAIMOHHBIN CIIEKTPOMETP
raMma-u3jy4eHust

N3yueHne npuHuuMIa ACMCTBUSA U yCTPOHUCTBA
OJTHOKPHCTaJIbHBIX CIMHTUUIALIUOHHBIX CIIEKTPOMETPOB
raMmMma-u3Jy4eHHs] HA OCHOBE CUMHTHIUIATOPOB C PA3JIMYHBIM
HHEPIreTUUECKUM pa3pelieHUEM; OCBOCHHE PabOThl Ha
CIEKTPOMETPE; IKCIEPUMEHTAIBHOE OIIPEIEICHUE OCHOBHBIX
IIapaMeTPOB raMMa-CIIEKTPOB; HAX0XKICHUE SJHEPTETHYECKOTO
paspelleHus CIIEKTPOMETPA.

TEMBbI IPAKTUYECKUX 3AHATUI

Henean | Temsl 3ausituii / Conepxxanue
2 Cemecmp

1 du3nyecKkue 0CHOBbI METOA0B PErUCTPALMH SIICPHBIX
u3jaydenuii. Monusanus razos
Beenenue. dusnyeckre 0OCHOBBI METOJOB PETUCTPALIUN
aepHbIX n3nydeHuil. Kinaccuduxarus 1eTekTopos..
WNonuzanus ra3os. /[BrkeHHe 3JEKTPOHOB U HOHOB B ra3ax..
[Tpouecc nonnzanuu razos. MOHM3alMOHHBIN NOTEHIHAI.
Cpennsist sHeprust HOHU3auuu. J[BH>KeHUE 3JIEKTPOHOB U
HMOHOB B razax. [logBukHOCTH HOCHUTENEH 3apsia B
anekTpudeckom noise. Ckopocts apeiida. ['azb
AJIEKTPOIOJIOKUTENBHBIE U ANEKTPOOTPHUIIATEIbHBIE, 3aXBaT
aneKTpoHOB. PekomOunanus. Tok nuddy3un u noaeBoii TOK B
raszax.

2 HNonusaunoHHbie KamMephbl.

[TpuHumn paboThl HOHU3ALIMOHHBIX KaMep. BonbramnepHas




XapakTepucTUKa. ToK HaChIIEHNs. Y paBHEHUE HHTETPAIBHON
MOHU3AIIMOHHON KaMephl. Y4eT pekoMOuHanuu u 1uddy3un.
Y CTpoiicTBO HOHM3ALMOHHBIX KaMep. CXeMa BKIIIOUEHUS.
[TpuHIMI pabOTHl UMITYJILCHBIX HOHU3ALMOHHBIX KaMep.
Cxembl BKIIIOUCHHA. MexaHu3M 00pa30BaHuUs UMITYJIbCA.
®dopma u aMIIUTy a2 uMIyJibca. Biausaue noctositaHoi RC Ha
dopmy ummynbca. Maykunonssiii a¢dexr. Kamepst ¢
CETKOM. DJIEKTPOHHAS U MOHHAS COCTABJISIOIINE
uMIysnbca.00JacTi NPUMEHEHUSI 1 OCOOCHHOCTH
KOHCTPYKLIHHU: HOHU3ALMOHHBIX KaMep JUIsl perucTpanuu
Pa3IMYHbIX BUJOB M3JIYUECHHUS.

I'azopa3psiiHble 1eTEeKTOPHI.

Ornpenenenue 06J1aCTU HECAMOCTOSTEIHLHOTO pa3psiia.

VY napuas nonmnsanus. KoaddurmenT ynapHoit noHu3amm,
MEXaHH3M ra3oBoro ycuwienus. KoaduimeHT ra3oBoro
YCWJICHUS AJIs TUIOCKOTO M IMJTUHAPUYECKOTO IETEKTOPOB.
[TonHoe razoBoe ycuiieHue. Y CIIOBUE NIEpeEXo1a
HECaMOCTOSITENIbHOTO pa3psijia B CAMOCTOATEIbHBIM.
Mexanusm obpazoBanus umiynbca. Popma, aMIUIUTya U
JUTUTEILHOCTh UMITYyJIbca. CXeMbI BKIIOUEHHS. AMILTUTY/THOE
paspemienne. OcoOEHHOCTH KOHCTPYKIMK U 00J1acTh
MPUMEHEHHUS MPOMOPLUUOHANIBHBIX AeTeKTOpoB. Onpenenenre
00JIaCTH CaMOCTOATENBHOTO pa3psaaa, MexaHu3M 1 criocoObl
raiieHus pa3psa, poJjib ra3oBoro cocrapa. Camoracsuuecs
CUETUYMKHU. XapaKTEPUCTUKHU CAMOTACSAIINXCS CYETUNKOB:
dbopMa, aMIIIUTy1a ¥ UIUTETLHOCTh UMITYJIbCA, MEPTBOE
BpEMS, BpEMsI BOCCTAHOBJICHUS M Pa3peILaIOIEe BPEMSL.
Pabouas xapakrepuctuka. HuzkoBoabTHBIE cueTdynku. Cpok
CITy>KOBI. DPPEKTUBHOCTh PETUCTPALIMH U3ITYUCHUH;
Konctpyxkiuu cuetunkoB. OCOOCHHOCTH TPUMEHEHUS
CUETYMKOB C CAMOCTOSTENBHBIM Pa3psI0M IIPU PELIEHUH
MPaKTUYECKHX 33/1a4 B 00JIaCTH MPUKIIATHOM SIIEPHOM
bu3uKy.

CUMHTH/JISINMOHHBIE 1eTeKTOPbI

[TpuHIIMIT AEACTBUSA U YCTPOMCTBO CUMHTHUILISIIUOHHHX
JIETeKTOpOB. MexaHu3M JIIOMUHECLIEHIIMHU BEIIEeCTBA MOJT
nerctBreM u3nydeHus. CHUHTHILIATOPBI, UX XapaKTEPUCTUKHU.
Konsepcuonnas r3¢ppextuBHOCTD. BpeMst BrIcBeunBaHUSI.
MexaHu3M BbICBEUMBAHUSI CUUHTUIUISTOPOB. THIIBI
CHMHTHILUIATOPOB. COOpKa CUMHTHIISIIUOHHOTO IE€TEKTOPA..
doroymMHOxuTeH.. O0IINE XapaKTePUCTUKH
CIMHTHUISILIMOHHBIX I€TEKTOPOB: (hopMa U aMIUIUTYAa
MMITYJIbCa, AMIUIUTYHOE U BPEMEHHOE pa3pelieHue,
OTHOILIEHHE CUTHAJI-IIYM, SHEPreTHUECKUN SKBUBAJICHT I1IyMa,
3¢ (HEeKTUBHOCTH perucTpanuu u3nydeauii. OcoOeHHOCTH
MPUMEHEHUS CUUHTIWUISIUOHHBIX JETEKTOPOB MPU
pPErucTpaluy 3apsLKEHHBIX YaCTHLL, 3JIEKTPOHOB U raMMa-
Jy4en.

IMorynpoBOAHUKOBBIE 1€TEKTOPbI

[TpuniMn AeiCTBUS U YCTPOMCTBO MOTYNIPOBOIHUKOBBIX
JeTeKTopoB. PU3HUECKHE IPOLECCHI B AETEKTOPE.
CoOcTBeHHas U MpUMeEcHast MPoBOAUMOCTH. CIocoOb!




yYMEHBIIEHUS eKTponpoBogHocTH. OgHopoansie I/, nx
xapakrepuctuku. [1I1]] ¢ p-n-nepexomamu. CBoiicTBa p-II-
nepexooB, [llupuna obeauenHol oomactu. EMKocTh p-1i-
nepexoaa. Tumsl [TI1]]. O6macTu npuMeHeHust 1 0COOCHHOCTH
pErucTpaluy U3Iy4YeHUM; MOJIyIPOBOJHUKOBBIMU
JIETEKTOpaMHU.

JleTeKTOPHI HEHTPOHOB

[TpuHIIMT AEHCTBUS U YCTPOMCTBO JETEKTOPOB HEMTPOHOB.
SnepHble peakuuu, UCIOJIb3yEeMbIE JIJISl PETUCTPALluU
HEUTPOHOB.

Perucrpanus MeUIeHHBIX HEUTPOHOB. bOpHBIE 1ETEKTOPBI.
CKopoCTh IPOTEKaHUS SACPHON peakiui B OOPHOM
nerekrope. C4eTuuku ¢ renueM. Peructpaiust MeaJIeHHbIX
HEWTPOHOB CUMHTWIISLMOHHBIMHU U MOJYIPOBOJHUKOBBIMU
JIETEKTOpaMH.

Peructparust 6bIcTphIX HEUTPOHOB. MMy IbCHBIE
MOHM3AIMOHHBIE KaMePhI JJIsl PETHCTPAIH OBICTPBIX
HEUTPOHOB.

OCoOEHHOCTH PerucTpalui HEUTPOHOB C UCIIOJIB30BAHUEM
SIIEPHBIX peakiui aeneHusd. Peructpaius HEMTPOHOB MO
HaBe/IEHHOW; aKTUBHOCTH. OCOOCHHOCTH aKTHBAIIMOHHOTO
METO/Ia pETUCTpallUi HEUTPOHOB. [loporoBeie U pe30HAHCHBIE
AKTUBAI[MOHHBIC JETEKTOPBI.

HccaenoBanue nmoJieid raMmMa-u3Jay4eHust

Hccnenosanue nonei [-usnydyenus. TpeboBaHus k
JIETEKTOPY. X0/ C KECTKOCTHI0. Y cioBue bparra-I'pes.
Ocob6ennoctu npumenenus: TokoBeix MK, cuérunkos I'eiirepa
MIPU UCCIIeIOBAaHUU Mojel []-u3mydenus. Meton
KOMOWHHUPOBAHHOTO CUMHTHIUIATOpA.BBeauTE 31€CH
10IpoOHOE OMKMCAHUE MTYHKTA

KonTpoas geasmuxcs marepuanos (M)

Kontpoinb nensmuxcs marepuaios (JIM) o aneda-
U3IydeHuto, anbga-uznydenune JIM. [Ipoxoxnenue anbda-
YacTHull Yepes sKpaHbl. Metoasl koHTpouia [IM B pacTBopax.
KoHTpois asposoien.

KonTposnp IM 1o HEUTpOHHOMY U3TyUYEHHIO.

Hcrounnky HEUTPOHOB - CIOHTaHHOE JieneHue, ([1,n)-
peakuusi. Y 1eiabHbINA BBIXO HEHTPOHOB B ([ /,n)-peakuusx.
HelitponHoe H3i1ydeHre OJTHOPOJHBIX CPEJl C TOMOTEHHO
pacnpesiesieHHbIM [ ]-u3nydareneM. J[ByXKOMIIOHEHTHbBIE
cpeasl. M3nmydyenue BOJHbIX pacTBOpoB JIM.

OCHOBHBIE METO/IbI - TACCUBHBINA U aKTUBHBIN. Perucrpanus
CIIOHTAHHOTO JIeJICHUsI. AKTUBHBIE METO/IbI - UCIIOJIb30BAHUE
UMITYJIECHOTO U OCIHWUIHPYIOIIET0 HCTOUHUKOB.

Kontpous /IM no raMmma-usirydenuto. JInnenyaroe ramma-
n3nydenue JIM ucnonbzyemoe 1 JMarHoCTUKU. MaTpuyHbId
addekr. Perenepanus TormBa, ramma-uzinyaenue 232U u
MIPOJYKTOB ero pacnaja. PeHrreHodoopecieHTHBIN aHaIu3.

CUMHTHJISIHOHHBIE METO/IbI CIEKTPOMETPHUH
3apsisKeHHbIX YACTHI U TAMMAa-KBAHTOB

CrieKkTpoMeTp, €ro OCHOBHBIE XapaKTepUCTHKU.OTpeesieHne
cnektpomeTpa [loHsITHE HCTUHHOTO U anmapaTypHOTro




CHEKTPOB, QYHKIUS OTKIUKA JETEKTOpa, (PU3NIeCKHii CMBICIT
(GyHKIMU OTKJIMKA. 3ajaya BOCCTAHOBJIEHUS CIIEKTpa U
oOpaTHas 3a/1a4a, BIUSHIE BPEMEHHBIX (PaKTOPOB Ha
¢byHKuuo oTkiauKa. CrieKTpalibHas JMHUS U annaparypHas
(dbopma TMHUN SHEPTETHUECKOE Pa3peIICHUE CIIEKTPOMETpa.
DddexkTuBHOCTH cIeKTpoMeTpa. JIMHAMUYECKUI JrUana3oH.
CTpyKTypHas cxeMa CIIEKTpOMETpa.

Oco6eHHOCTH B3aUMOJIEHCTBUS C BELIECTBOM CLHUHTUILIATOPA
anb(a-, 6era-, raMMa- 1 HEHTPOHHOTO U3ITYYCHHUH. .
DHepreTnyeckoe U BpEMEHHOE Pa3peIIeHus
CHMHTWUTSIIMOHHBIX AaTYMKOB. DOpMa JIMHUY B
CLIMHTWIISILIMOHHOM ramma-crekrpomerpe. I1uk nonnoro
MIOTJIOILEHHUSL.

dotorpdexTuBHOCTD criekTpomeTpa. DoTodacTs crekTpa.
[TonHast 3¢(eKTUBHOCTH CIEKTpOMETpa. ANnapaTypHas TMHUS
IIPU DPHEPTUHU TaMMa- KBaHTOB Ooiiee 2 MaB. AHHUTHIISIITUS
no3uTpoHa. [IuK yTeukH ¥ MUK MOJHOTO MOTJIOIICHUS.
3aBUCHUMOCTB IUIOLIA/IU 110/ BCEMU IMKAMHU OT Pa3MEpOB
KpHUCTaJlJla U SHEPTUU TaMMa-u3yyeHus. AnnaparypHas
JIVMHUS TIPU KaCKaJHbIX nepexoaax. KaanOposka
CIIEKTPOMETDA.

MHuorokpuCIMHTHILISIIHOHHBIE METOIBI CTICKTPOMETPHHU
3apsDKEHHBIX YaCTHUI] U TaMMa-KBAaHTOBCTAJIbHBIC
crieKTpoMeTpbl. CIIEKTPOMETP C 3alTUTHBIM CIUHTAILIITOPOM
Ha aHTHcoBMNaAeHusX. KomnronoBckuii ciekrpomerp. [lapHsrii
criekrpoMeTp. CIEeKTPOMETp MOTHOTO TOTJIOTIEHHS.
daKkTopbl, ONpeIeNAIONUe pa3pelIaonyo ClIoCOOHOCTh
CUMHTHUISIIMOHHOTO OeTa-criekTpomeTpa. I (HeKTUBHOCTh
CHMHTHWJISILIMOHHOTO OJJHOKPHCTAIBHOTO CIIEKTPOMETpa K
3apsKeHHBIM YacTuaM. OCOOEHHOCTH CIIEKTPOMETPUH
3apsDKEHHBIX YaCTUI] CUUHTHUIALIMOHHBIM METOZ0M. MeTo bl
UICHTU(PUKAIMA 3apsDKEHHBIX 9acTUIl. MeToIbl pa3esieHus
yacTull o gopme ummynbca. Meroa gocsuya.

10

HMoHu3annoHHbIe MeTO/AbI CIIEKTPOMETPHH
Vcnonb30BaHne MOHU3AIMOHHBIX KaMep JJIsi CIIEKTPOMETPUHN
3apsoKeHHBIX 9acTll. Cdepr-yeckas HOHN3AMOHHAs KaMepa;
cBs13b Ipo0era anbda-yacTuibl ¢ YHeprueil. IMnyiabcHble
MOHU3AIMOHHBIC KaMepbl ceTKoi. [Tpnunnsl, BusonIre Ha
pa3pelaroiyo crnocoOHOCTh. Bubl u3nydeHuit u
0COOEHHOCTH X CIIEKTPOMETPHH TIPU TOMOIIN
MOHU3AIMOHHBIX Kamep. CieKTpoMeTpusi HOHU3UPYIOIIUX
M3JTYYCHUH C TOMOIIBIO TPOTIOPIIMOHATBHBIX CYETYHKOB.
OCHOBHBIE XapaKTEPUCTUKU MPOMOPLUOHATBHOTO CYETUYHKA
KaK CIIEKTPOMETPHUYECKOTO JATYHKA.

14

I'amma-a0copOMOHHBIN MeTOA

["amma-abcopOmmonnbiii MeToa. OTHOTY4YEBOM
abcopOrmomeTp. BiusiHUe MIOTHOCTH U XUMCOCTaBa Ha
TOYHOCTh U3MepeHuil. J[Byxmy4ueBoit u 4[ [ ]abcopOIIMOMETPHI.
MeTo bl I0/1aBJICHHS (hOHA.

14

MeToabl KOHTPOJISI TPUTHSA
Pannanyonnsie, (PU3HKO-XMMHYECKHE CBOMCTBA TPUTHS H €TI0
coenuHeHN. OnpeaeneHne KOHIIEHTPAIIMN TPUTHS B BO3IYXE




¢ nomornpio UK. Meronbsl BeIMOpaxuBaHus, 6apOOTHPOBaHUSL.
Juddy3nonnsiii meton. M3amepenue TpuTHs B BOJE.

15 MeTtoabl u3mMepeHusi 0eTa-aKTUBHOCTH >KUAKOCTEM
OcHoBHBIC OeTa-U3JIy4yaTelld U UX XapaKTepUCTUKH. MeTo b
onpeneneHus: kKonueHtpauu 90Sr-90Y -31eKkTpoxuMuyeckoe
BBIJICJICHHE, SKCTPaKIMA. MeTo bl onpeaesieHus oera-
AKTUBHOCTH I'PYHTOBBIX BOJI.

15 HN3mepenue aab(a-akTHBHOCTH BO31yXa U BOAbI
[TonsTHE IpencTaBUTENBHOCTH NPOOKI. M30KMHETHYECKHIA
npo6oToop. CenexktuBHbIC MPOOOTOOPHUKH. DUITBETP
[TerpsiHoBa. MHepuroHHbIe ocaauTenu. Mmmakrop.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlexuu, MpakTUYECKUE 3aHATHSA, JIAOOpaTOpbIe PAOOTHI.

B ocHoBe mpenogaBaHusl AMCUUILUIMHBI JIEXKAT TPaIUIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH,
KOTOpBIE TOKa3amu cedst A0cTarouyHo 3(PQPEeKTUBHBIMH cpeacTBaMu (HOPMHUPOBAHHMS M PA3BUTHUS
poeCCHOHATILHBIX HABBIKOB CTYACHTOB.

JlexumoHHBI MaTepuasll JaHHOTO Kypca mpencTtaBieH B cpene Microsoft PowerPoint.
[Mpe3eHTaryu JeKIUH coaep)kKaT BETHBIE WILUTIOCTPALMHN ISl Ty4IIer0 YCBOSHHS MaTepraa.

[TpuHSATHINA TOIXO MPEIoIaraeT aKTHBHOE MCIIOJIb30BAHNE COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUH MPH CaMOCTOATENbHOM padoTe CTYIAEHTOB M BBIMOJIHEHUM JOMAIIHUX 3anaHuid. Taxoke
MPEIoaraeTcs UCIOIb30BaHUE CPEJICTB KOMITBIOTEPHOW CHUMYJISIMU, MaTeMaTHYecKod o0paboTKu
Pe3yIbTaTOB U J1a00PATOPHBIX HCCIIETIOBAHUN.

6. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE 00ECIIEUYNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus NuaukaTopbl 0cBOCHUS ATTecTallMOHHOE MEepPONpHUsiTHE
(KII 1)
I1K-1 3-1IK-1 9, PI'3-8
VY-TIK-1 3, PI'3-8
B-IIK-1 9, PI'3-15
[1K-2 3-I11K-2 3, PI'3-8
VY-TIK-2 9, PI'3-15
B-I1K-2 3, PI'3-15

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHS JISKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOIO
MakcUMaJbHOTO Oajia BKIIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuinHe oreHuBaercs mo 100-
OayUIHbHOM IIKaJe U MpeACTaBIsieT coboit cymmy 0asuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUM B paMKax TEKYILETO U MPOMEXYTOYHOTO KOHTPOJIS.



Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma
0ayI0B

OrueHka 1o 4-ex
OAJUILHOU IIKAJIE

Ormenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOU JUCITUTIITUHBI

90-100

5 — «omauunoy

OrneHka «OTIMYHO) BBICTABISETCA
CTYZAEHTY, €CJIY OH IIIyOOKO U MIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
HCYEpIBIBAIOLIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
n3Jaraer, yMeeT TeCHO YBSA3bIBAaTh
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«y0081€MEOPUMETILHOY

Or11eHKa «XOPOII0Y BEICTABISIETCS
CTYIIEHTY, €CTTH OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIIECTBY
W3JIaraeT ero, He OMyCcKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHKa «yI0BIETBOPUTEIHHOY
BBICTaBIISICTCS CTYACHTY, €CIIH OH IMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTepuaa,
HO HE YCBOWJI €T0 AeTaseH, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHBIE
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

Hwxe 60

2
«HEY0081eM8OPUMENLHOY

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
cyliecTBeHHbIe ommnoOKku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIHHE.

7.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

YYEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

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

2. DU K49 JlozumeTpusi HOHU3UPYIOIMUX U3TydeHHH : yaeOHoe mocodue, Mocksa: HUAY MUDU,

2015

3. 539.1 1169 IlpakTrueckas CIEKTPOMETPHS SICPHBIX U3ITydeHUH : yaeOHOe mocodue, MockBa:
HUAY MUDU, 2016

4. DU P 32 Peructpanus sAepHbIX U3TYyYEHUH B IPUKIAAHBIX 3a/1a4ax : JIabopaTOpHBINA MPAKTUKYM B

nByx yactax, : ®I'bY "BHUUT'MU-MILA", 2019




JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 I'83 T'azopa3psigHbie 1ETEKTOPHI AJIEMEHTAPHBIX YaCTHII : YIeOHOE TTocoOure Il BY30B,
Mocksa: HUSLY MUDU, 2012

2.539.1 A56 [leTekTOphl HMITYJILCHOTO HOHU3UPYIOIIETO U3TyueHus : MoHorpadus, Mocksa: HUAY
MU®U, 2016

3.539.1 b79 lerekTOpbl HOHU3UPYIOLIMX YACTUL U U3TydeHUH. [IpuHINIIBI U TPUMEHEHHUS : ,
Honronpyansiit: Uaremnekt, 2012

4. 539.1 K96 Metonbl peructpalyy U3J1y4eHUd (MTOrOBOE 3aHATHE) : 1a0OPAaTOPHBINA MIPAKTUKYM,
Mocksa: HUSIY MU®U, 2015

5.621.039 1119 [NaccuBHbBIN Hepa3pyIIAIONINI aHAINU3 sSACpHBIX MaTepualnoB. Jononnenue 2007 1. : ,
Mocksa: bunowm, 2013

6. 539.1 A39 IlonynpoBOJHUKOBBIE JETEKTOPHI AAEPHBIX U3MydeHuit : , lyona: OUSAU, 2009

7.539.1 K49 Pagnanuonnas gozumerpus : MmoHorpadus, Mocksa: HUSY MUOU, 2014

8.539.1 A39 ®oToHHBIE METOIBI pETUCTpALMK H3MyueHul : , Jlyona: OSSN, 2014

9. 539.1 I'83 UepenkoBckue neTeKTOPHI : yueObHoe nmocodue, B. A. ['puropres, Mocksa: MUDU, 2007

10. 539.1 K78 MHCcTpyMeHTaNbHBIE METOIbI PaAMAllMOHHON OE30MacCHOCTH : yueOHOe mocodue s
By30B, E. A. Kpamep-Arees, B. C. Tpomun, Mocksa: HUAY MUOU, 2011

11. 681.5 K68 JlaTunku U 1E€TEKTOPHI (PU3HKO-IHEPTeTHUECKUX YCTAaHOBOK : ydeOHOe ocoOue JuIst
By30B, C. A. Kopoues, B. I1. Muxees, Mocksa: HUSAY MU®U, 2011

12. 539.1 I'95 Teneckonuueckue noynpoOBOAHUKOBBIE IETEKTOPHI ISl YyCKOPUTEIbHBIX
HKCIEPUMEHTOB : yueOHoe nocodue ais By3oB, FO.b.  I'ypos, b. A. Uepnsie, Mocksa: HUSY
MU®DU, 2012

I[MTPOI'PAMMHOE OBECIIEYEHUE:

CrnenuanbHOe MporpaMMHoOe oOecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJLHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuraibHOE MaTepUATbHO-TEXHUYECKOE o0ecrieueHne He TpeOyeTcs



9. YYEBHO-METOAUYECKHUE PEKOMEHJIALUU JJIA CTYAEHTOB

1. ObuHe moIoKEHHS

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOTHH
B (opMme NEeKIUiA, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PadOT M CaAMOCTOSATENBHOW paboOTHI C
ucrnosib3oBaHueM Internet-pecypcoB, MeTOAMYECKUX pa3pabOTOK, Y4eOHOH, HAyYHO-IOMYJISIPHOU H
HAay4YHOH JIUTEPATYPHI.

1.2. IIpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMMTBHCS C LEISIMU U
3ajayaMy JTUCLMIUIMHBI, COJEp’KaHHeM paboyeil mporpamMmbsl JAUCHUILUIMHBI, PEKOMEHIYEMBbIMU
JUTEPATypHbIMH  HMCTOYHHKAMM, METOAWYECKMMHU pa3paboTKaMM 1O JaHHOW JAUCLUILIUHE,
MMEIOIIMMHUCS Ha 00pa30BaTeIbHOM MOpTaie U caiTe Kadenpsl.

2. PexoMeHaanuu 1o NoAroTOBKE K JIEKIIMOHHBIM 3aHITHSIM.

2.1. N3yyeHnue AUCHUIUIMHBI TPEOYyET CHUCTEMATHYECKOTO U TOCIEIOBATEIHLHOTO HAKOTUICHHS
3HAHUMH, CJIEIOBATENbHO, IMPOIYCKU OTIENbHBIX TEM HE TO3BOJSIOT TNIyOOKO OCBOUTH IPEIMET.
[ToaTOoMy cTyneHTaM, IPOIyCTUBIINM 3aHATHUS, HEOOXOAUMO CaMOCTOSITENBHO IPOPadOTaTh TEMY.

2.2. Jlna moHWMaHUsS Marepuaiga yY4yeOHOM IUCHUILIMHBI M Ka4eCTBEHHOTO €ro YCBOCHHS
peKoMeHayeTCcsT BecTH KOHcHeKT Jjekiuil. KoHcmekTtupoBaHue mnpejacraBiseT coOoi cxaroe U
CBOOOTHOE M3JI0KEHUE Hanboee BaXKHBIX, KAPAUHAIBHBIX BOIIPOCOB TEMBI, H3J1araéMoi B JEKIHH.

2.3. Ilepen ouepenHO JEKLMEN CIEAyET MPOCMOTPETh IO KOHCIEKTY MaTepuai Mpeablayen
JeKIMA U TpopalaThiBaTh Y4YEOHBIH MaTepuan JEKIUH M0 Y4YeOHHKY M Y4eOHBIM IMOCOOHMSM ISt
YCIELIHOT0 OCBOEHMSI MaTepHara.

2.4. Bo3HHKAOIIME BOIIPOCH U HEMIOHSATHBIE MOMEHTHI MOYKHO 3aIMCHIBATH B KOHCIIEKT, YTOOBI
CIPOCHUTH O HUX y NMPENoJaBaTelIs Ha JIEKIHH.

3. PexoMeHaanuu 1o NOAroTOBKE K MPaKTUUECKUM 3aHITUSM.

3.1. IlpakTuueckue 3aHATHUA CIyXaT U1 3aKpEIUIEHUS M3YyYEHHOTO TEOPETUYECKOro
MaTtepuana. IloaroroBka K NpakTUYECKOMY 3aHATHIO BKIIOYaeT B ceOd TeKyllyr paldoTy Hax
yu4eOHbIMM MaTepUajiaMd C HCIOJIb30BAHUEM KOHCIIEKTOB U PEKOMEHAYeMOH OCHOBHOW U
JIOTIOJTHUTEIBHOM JTUTEpaTyphI.

3.2. Ilpy mOArOoTOBKE K MPAKTUYECKHM 3aHATUSAM CIEAYeT NpopadoTaTh TEOPETHUYECKHMA
MaTepHall M0 PEKOMEHJOBAHHBIM JIUTEPATYPHBIM HMCTOYHHKAM, BHHUMATEIILHO MPOYUTATH MaTephall
JEKIUH, OTHOCAIIUXCS K TJAaHHOMY IPAaKTUYECKOMY 3aHSTHIO.

3.3. B Xoxe NpakTUYECKUX 3aHATHHA JaBaThb KOHKPETHBIE, YETKHUE OTBETHI IO CYIIECTBY
BOIPOCOB, JOBOAUTh KXY 3a7ady A0 OKOHYATEJIbHOI'O PEIICHUs, JeMOHCTPUPOBATh NOHUMaHHE
IIPOBEICHHBIX pPacyeToB (AaHANIM30B, CHUTyalMid), B ciydae 3aTpyJAHEHUH oOpamarscsi K
MIPEIo/IaBaTelto.

4. PexoMeHJalMyU 0 OATOTOBKE M BBITIOJIHEHHUIO J1a00OPaTOPHBIX padoT.

4.1. JJabopaTtopHbIe pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB YUEOHBIX 3aHITHIA, HATTPABICHHBIH
Ha  OKCIIEPHUMEHTAJIFHOE  MOJTBEPXKJIECHUE  TEOpeTHUeCKHMX  mojoxkeHuid.  OOyuarommecs
CaMOCTOSITENIbHO BBINOJHSIOT 33JaHUs 1I0JI KOHTPOJIEM IMPENOJaBaTels B COOTBETCTBUU C U3YYaeMbIM
coJiepkaHueM ydeOHoro marepuana. OOyyaromuMcsi pEeKOMEHAYETCsl O3HAKOMUThCS C TpaduKoM
BBINOJIHEHUS JJa0OPAaTOPHBIX PA0OT COIIACHO KaJEHAAPHOMY IUIAHY JTUCLIMILIMHBIL.

4.2. Ilepen BbIMOJHEHHEM J1a0OPaTOPHOM PAaOOTHl CIEAYET CaMOCTOATENBHO H3YyYUTh
TEOPETUYECKYI0 4YacThb paboThl, HUCHOJb3Yys J1a0OpaTOPHBIM MPAKTUKYyM, MOJIrOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.3. Tlepen BBINOJHEHHEM KaXJOW pPabOThl MpPEIIECTBYET MPOBEPKAa TOTOBHOCTH K
naboparopHoii padote (cM. 11.4.2), KOTOpasi MPOU3BOIUTCS MPETIOAABATEIIEM.



CTyaeHT 10KeH:

- 3HaTh OTBETHI Ha KOHTPOJBHBIC BOMPOCH JUIsl POBEPKU TEOPETUUECKUX 3HAHWUN, YMEHUH H
HaBBIKOB JIO BBITIOJTHEHUSI PA0OTHI (KOHTPOJIBHBIE BOIPOCHI MPHJIATAIOTCS);

- CaMOCTOSITEIbHO M3yYHUTh METOJWYECKHE YKa3aHHUA [0 IMPOBEJIEHUI0 KOHKPETHOM
nabopaTopHOI pabOTHI,

- IOATOTOBUTH (HOPMY OTHUETA;

- YMETh COCTABIISITh CTPYKTYPHYIO CXeMY U3MEpEeHHIA;

- OBITh TOTOBBIM MPOAEMOHCTPUPOBATh HU300paKEHHE TMPEANOIAraeéMoro XoJa KpPUBBIX,
KOTOpbIE OyIyT CHUMAaThCS B paboTe.

[Io wuroram mpOBEpKH TMpernoiaBaTelb NPUHUMAET pELICHHE O JOMYCKe CTyIeHTa K
BBITIOJTHEHUIO JIA0OPATOPHOU PabOTHI.

4.4. Tlepen BbIOTHEHUEM JTa0OPATOPHOI PAOOTHI CTYACHT MPOXOAUT UHCTPYKTAXK MO TEXHUKE
0e30macHOCTH (MPU HEOOXOAUMOCTH).

4.5. B mpomecce mabopatopHOil palbOThl YETKO CJIENOBAaTh HMHCTPYKIMSIM M YKa3aHUSIM
npenojaBaTelis WK JeKypHOro JJabopaHTa, He MPUCTYIATh K BBITOJHEHHUIO paboThl 0e3 pa3perieHus;
PYKOBOJICTBOBATHCSI MPaBUIIAMH TEXHUKH 0€30MacHOCTH M MepaMU MPEeJOCTOPOKHOCTH, YKa3aHHBIMU
B ONMUCAHMX; (PUKCUPOBATH B JIAOOPATOPHOM KypHaJe pe3yJIbTaThl U3MEPEHUH AT OCIeayome ux
obpabotku. [lo 3aBepmieHnio pabOTHI MpHUBECTH pabouee MECTO B MOPSAAOK M CAATh JTaOOpaTOPHBIN
CTEH/] TIPETIOAaBATEIIO WIH JIKypPHOMY JTaO0OpaHTy.

4.6. BeimonHeHne paboThl 3aKaHUYMBAETCS COCTABIICHHEM KPAaTKOT'O OTYETA, B KOTOPOM CIIETYEeT
yKa3zaTh: YTO U KaKUM METOJIOM MCCIIEA0BaJIOCh WJIM OINpPENesIoCh; KaKOM pe3yibTaT U ¢ KaKUMHU
MOTPEIIHOCTSIMU  (a0COJIIOTHBIMM ¥ OTHOCUTENIbHBIMH) OBbUT TOJNy4eH; KpaTKoe OO0CyXAeHHe
MOJIyYEHHBIX PE3yJIbTaTOB. 3aIllUTUTh pPE3yJbTaThl JA0OpPaTOpHON paldOTHl ClenyeT [0 Haudaia
clenyollel mo pacnucaHuio pabotel. He pexomeHnmyercs umeTh Oojiee OAHON HE CIAaHHOM paboTHI
nepel Ha4ajaoM CJeayIoiei paboThI.

5. CamocrosTenbHas paboTa 00y4aroUuxcs

5.1. CamocrostensbHas pabora mpezmnonaraeT (OpPMHUPOBAHME U YCBOCHHE TEOPETHUECKOTO
MaTepuasa Ha ©0a3e M3Y4YCHHS M CHUCTEMAaTH3allMl MAaTepHajoB Y4eOHHMKOB, OQHIIMATBHBIX
roCy/1apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C UCIIOJIb30BAHUEM
WH(POPMAIIMOHHO-TIONCKOBBIX CHCTEM, KOMIIBIOTEpHOH ceTn MHTepHeT.

5.2. OOywaromuMmcs CJeayeT PYKOBOJICTBOBATHCS TpadUKOM CaMOCTOSITEIBHOW paboTHI,
orpezeieHHbIM Pa0OYyrM TUIAHOM JUCIMIUIMHBI U BBIMIOJIHATH BCE IJIAHOBBIC 3a/laHusl, BbIJaBacMble
npernojaBaTesieM AJIsi CAaMOCTOSTeNIbHOM pabOThl, U PECTABIATh UX B YCTAHOBIICHHBINH CPOK.

6. PexoMeHaanuu 1o noAroToBKe M cAaye aTTecTaliy Mo JUCIUIUIMHE.

6.1. Atrectanus N0 AUCIUIUIMHE OCHOBaHAa Ha OaJUIbHO-PEHTHHIOBONM cCHCTEME, KOTOopas
BKJIIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, PYyOSKHBIH KOHTPOJIb B CEMECTPE U MPOMEKYTOUHYIO
aTTECTALMIO [0 UTOTaM OCBOEHUS JUCLMILIUHBI.

6.2. Texymuii KOHTPOJIb MOJIPa3yMEBAET MPOBEPKY F'OTOBHOCTH CTYJIEHTOB K 3aHATHSM, JUIS
Yero MOryT ObITh HCIOJb30BaHbl pa3MYHbIE MPOBEPOUHBbIE 3adaHMs. [IpoX0KIeHUE KOHTPOJBHBIX
pyOexeil HpoOBOAUTCA B CEpeAMHE M B KOHIE CEMEeCTpa M MOXKET OCYIIECTBISTHCS B BUIE
KOHTPOJIbHBIX PAa0OT, MUCbMEHHBIX OMNPOCOB U T.[. DTal MPOMEKYTOYHON aTTECTallMd MO HTOraM
OCBOEHUS JUCLHUIUIMHBI B 1IEJIOM MOJIpa3yMeBaeT cAauy SK3aMeHa U CaMOCTOSITENbHYIO MOATOTOBKY K
Hemy. IIpm mOAroTOBKE K NPOMEXKYTOYHOM aTTECTallMd HEOOXOAMMO [0 PEKOMEHOBAaHHBIM
JUTEPAaTypHbIM HCTOYHHMKAM NpopadoTaTh TEOPETHUYECKUI MaTepuajl W BHUMATEIbHO M3Y4HTh
MaTepua JIEKIIMHA, COOTBETCTBYIOIUN BOIIPOCaM, BHIHOCHUMBIM Ha aTTECTALMIO.



10. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

1. O6mue nonoxKeHus

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOTHH
B (opMme NEeKIUiA, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PadOT M CaAMOCTOSATENBHOW paboOTHI C
ucrnosib3oBaHueM Internet-pecypcoB, MeTOAMYECKUX pa3pabOTOK, Y4eOHOH, HAyYHO-IOMYJISIPHOU H
HAay4YHOH JIUTEPATYPHI.

1.2. Ha nepBOM 3aHSITUM MPENOIaBATENb:

- 3HAKOMUT CTYJICHTOB C LIEJIIMM U 3aJlayaMy IPernoJaBaeMol AUCIUIUIMHBI, ONPEIEISIET ee
MECTO B 00pa3oBaTeIbHOI nporpamme, 0003HaYAET MEXIUCIMITTIMHAPHBIE CBSI3H;

- YTOYHSIET HANOJHEHHE JEKIUH W TUIaHBl MPAKTHYECKUX (CEMUHAPCKHUX, J1a0OPATOPHBIX)
3aHATHUI B COOTBETCTBHM C paboyeil MporpaMmoil JAMCHUIUIMHBI, C YY€TOM KOHTHHICHTAa U YPOBHS
[IOATOTOBKU CTYJIEHTOB;

- pPEKOMEHJYyeT OCHOBHYIO U [ONOJHUTEIbHYIO JIUTEpPATypy Ul YCHEIIHOIO OCBOCHHUS
JUCLUTIINHBI;

- JIOBOJMT J10 CBEJEHUS CTYJICHTOB CUCTEMY OLICHKH 3HAHUH.

2. PexoMeHanuu no noAroToBKE U MPENoJAABAHUIO TUCHUILIINHBI

2.1. PexomeH1anuu no noAroToBKE U MPOBEACHUIO JIEKIIUH.

2.1.1. Lenp nekuuu - OpraHu3alysl LEJCHANPABICHHOW I103HABATEIBHON JEATEIBHOCTH
CTYACHTOB TII0 OBJIQJCHUIO MPOrPAaMMHBIM MaTepuajioM yueOHOH aucuumiuuHel. Ilpu  3TOM
JEKIMOHHBII MaTepual pEKOMEHAYETCSl TOCTOSIHHO aKTyaJlM3UpoBaTh (BHOCUTH 3aMeyaHMUs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUOMYHBIM CTPYKTYPHBIM 3JIEMEHTAM JEKLIHWHA OTHOCSATCA: BCTYIUIEHHE, OCHOBHAS
4acTh, 3aKJII0YeHUE. B Hauvane nexkuuu npenojaBaTeilb Ha3bIBAET TEMY JIEKIIMM, OCHOBHBIE BOIIPOCHI,
BBIHOCHUMBIE Ha JIEKIMIO, YKA3bIBAET OCHOBHYIO U JIONOJHUTENBHYIO TUTEPATypy, TTaBbl U naparpadsl
B HEil, r/ie u3noxkeH marepuain jekiuu. [locne kaxaoro paszaena aeiaroTcss 0000IIaoIIe BEIBOIB U
JAl0TCs yKa3aHMs [0 CaMOCTOATENIBHOM padoTe HaJl MaTepUaIoM JICKIIUH.

2.1.3. PexomeHIyeTcs MaKCHMAaIbHO HCIIONB30BATh HATJSAHBIE MOCOOUS M TEXHUYECKHE
cpenctBa oOyueHus. [{is aToro pazpadareiBaroTcst pe3eHTannu. Kaxaplil cnaiin qomKeH colepikarhb
OCHOBHBIE TIOJOXEHUSI U COINPOBOXKAATHCS JIONOJHUTEIbHBIMM MpPUMEpPaMM M TOSCHEHUSMU
IpenojaBaTeis.

2.2. PekoMeHa1uu 1Mo MOATOTOBKE U MIPOBEICHHUIO TPAKTUIECKUX (CEMUHAPCKUX ) 3aHATHIMA:

2.2.1. llenp mpakTUyecKHX (CEMUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOXXHOCTEH ISt
yIayOJIeHHOTO W3Yy4YEeHHUS TEOpUH, OBJIAJCHUS TMPAKTUYECKUMH HABbIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPUECKOTO MBIIIIECHUS Y CTyAeHTOB. Ha Kak10M TakoM 3aHATHH 00ydaromuecs
pelIaoT NPAaKTHYECKUE 3aJaud U JIEMOHCTPUPYIOT PE3yJIbTaThl BBINOJIHEHMS AOMAIIHETO 3aJaHus,
BBIJIAHHOT'O Ha NMPEABIAYLIEM 3aHATHH.

2.2.2. JInd MakCUMaJbHOTO YCBOEHHS JUCLUIUIMHBI PEKOMEHIYETCS BBIIIOJHEHUE pPacyeTHO-
rpaduyecKkux pabdoT CTYIEHTOB IO MaTepHajaM JICKIMA U MpakTuieckux padot. [Togbopka 3amanmii
OCYIIECTBJISIETCS. HAa OCHOBE H3YYEHHOTO TEOPETUYECKOro Marepuana. Takod MOAXOJA MO3BOJISIET
MTOBBICUTh MOTHBALIMIO CTYJEHTOB IPHU KOHCIIEKTUPOBAHUY JIEKIIMOHHOTO MaTepHaIa.

2.3. PexomeH1aniuu MO OpraHu3aliii pyKOBOJCTBA CAMOCTOATEIbLHON pabOTOM CTYIEHTOB

2.3.1. CamocTtosTenbHast paboTta mpezamnonaraeT GoOpMUPOBAHHE U YCBOEHUE TEOPETUYECKOTO
Matepuana Ha 0Oaze H3yuyeHUS U CHCTEMaTH3allud MaTepHalioB Y4eOHUKOB, OQUIIUATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PUAJIOB C UCIIOJIb30BAHUEM
MH(POPMALMOHHO-TIONCKOBBIX CHCTEM, KOMIIbIOTEpHOH ceTn MHTepHeT.



2.3.2. B xoae pyKOBOJCTBAa CAMOCTOSITENILHON pabO0TO#l CTYAEHTOB MpenoaBareib IpruoOIaeT
UX K HAyYHOMY TBOPYECTBY, TOUCKY U PEUICHUIO aKTyaJbHBIX COBPEMEHHBIX MPOOIEM.

2.4. PekoMeH1allMH 110 TIOATOTOBKE U MIPOBEICHUIO JIA0OPATOPHBIX padoT.

2.4.1. JlabopaTtopHasi (IpakTHUecKas) paboTa - 3TO TaKOW METOJ| OOYYCHWsI, IPH KOTOPOM
oOyuJaroluecs: MoJ| pyKOBOJICTBOM IPENOJaBaTesl U MO 3apaHee HAMEUEHHOMY IUIaHy MPOJENbIBAIOT
OTIBITHl MJIU BBHITIOJHSIOT ONpEENICHHbIE MPAaKTHYECKUEe 3a/1aHus U B MPOLIECCE WX BOCIPUHUMAIOT U
OCMBICJIMBAIOT HOBBIM y4eOHBIH MaTepuar.

2.4.2. ITlepen BBHIMOJHEHHEM KaXXIO0W pabOTHI MPEAIIECTBYET MPOBEpKa TOTOBHOCTH K
nabopaTopHOii paboTe, KOTopasi MPOU3BOAUTCS MPENOIaBaTEIEM.

[IperoiaBaTens OLIEHUBAECT YPOBEHb IOATOTOBKM CTYAEHTOB IO CIEAYIOIIMM KIIOYEBBIM
KPUTEPUSIM:

- TOJTrOTOBKAa OTBETOB Ha KOHTPOJbHBIE BOIPOCHI JJISi MPOBEPKU TEOPETUUECKUX 3HAHHM,
YMEHHUH M HABBIKOB JIO BBITTOJTHEHUST PAOOTHI (KOHTPOJIBHBIE BOIIPOCHI IIPHIIATAIOTCS);

- CaMOCTOSITEJIbHOE HW3Y4YEHHE METOJUYECKHX YKa3aHUM 10 MPOBEJCHUI0 KOHKPETHOM
nabopaTopHOH pabOTHI,

- IOATOTOBKA (POPMBI OTUETA.

JlonyckaeTcs TakKe BBE/IEHUE JPYTUX BOIPOCOB:

- COCTaBJICHUE CTPYKTYPHOU CXEMBI H3MEPEHUH;

- M300paKEHUE MPEANOIAraeMoro Xo/1a KpUBbIX, KOTOpBIE OYIyT CHUMAThCS B paboTe.

[lo wrToram mpoBepKHM TpPENoAaBaTeab IPUHUMAET pEUIeHHE O JONYCKE CTyJIeHTa K
BBITIOJIHEHUIO JTAOOpAaTOPHOH pabOThl M TMPOBOAWUT JJIsl CTYIEHTOB HMHCTPYKTaX II0 TEXHHUKE
0e30macHOCTH (MPU HEOOXOAMMOCTH).

2.4.3. IlpoBeneHue maboOpaTOpHBIX pPAaOOT BKIIOYAET B CeOS CIEIYIONIME METOJIUYECKHE
MIPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUHN U OIpeeTIeHHE 3a/1a4 1a00paTOPHO-MIPAKTHUECKON paboThI,

- OTpeieIeHre TOPsIKa J1ab0paTOPHO-NIPAKTUYECKON pabOThI MU OT/AEIbHBIX €€ ITAlOB;

- HEMOCPEACTBEHHOE BBINOJHEHUE JA0OPATOPHO-NPAKTHUECKOW pabOThl yYalIUMHUCA H
KOHTPOJIb TPETIOAABATEINS 32 XOA0M 3aHIATUN U COOTI0IEHUEM TEXHUKN 0€30IacHOCTH;

- TMOJBEJCHHUE HMTOTOB JIAOOPATOPHO-IPAKTUIECKON paboThl M (popMyTupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.44. [llpenogaBaTenb TPOBEPsSET PE3yNbTaThl BBITIOJHEHHS J1AOOpaTOpHOW paboTHI,
oQOpMIIEHHOIM ydJamuMucs B BUIE OT4eTa, ¢opMa M CcOAepk aHHE KOTOPOTO OIpeAesioTCs
COOTBETCTBYIOIIUMHU PEKOMEHIAIIUSIMU, PUBECHHBIMU B JTA0OPATOPHOM MPAKTUKYME AUCHUTUIHHBI.

2.4.5. OueHkHu 32 BBITIOJHEHUE J1a0OPAaTOPHON pPabOTHI SBISIOTCSA TMOKA3aTENsIMU TEKYyIIeH
YCIIEBAEMOCTH YHAIIUXCS 110 Y4eOHON AUCIUTIIIUHE.

2.5. PekomeHga1my no OCYIIECTBICHUIO KOHTPOJIS 3HAHUI 00ydaeMbIX

2.5.1. Ilo pucuuminHe AeWCTBYeT OalIbHO-pEHTHHIOBAas CHCTEMA, KOTOpas BKIIIOYAET
TEKyIIMH KOHTPOJIb YCIIEBAEMOCTHM U IPOMEKYTOUHYIO AaTTECTAllMI0 II0 UTOraM OCBOEHHUS
JUCTIMTUTAHBI

2.5.2. 1o nucHUIIMHE MPETyCMOTPEHBI CIECAYIONIME BUbI ATTECTAUM: TEKYUIMA KOHTPOJIb,
pyOexKHBIN KOHTPOJIb U IPOMEXKYTOUHAS aTTECTaIUSI.

2.5.3. Texymuii KOHTPOJb MOAPA3yMEBACT MPOBEPKY TOTOBHOCTH CTYJCHTOB K JIEKIIMOHHBIM,
CEMHUHAPCKUM, JaOOPAaTOPHBIM M MPAKTUYECKUM 3aHATUSM, MOTYT OBITh HCIIOJIb30BAHBI Pa3IUYHBIC
MIPOBEPOYHBIC 3aJaHUS.

2.5.4. IIpoxox/1eHue KOHTPOJIBHBIX pyOexeil 1o UToraM OCBOCHHUS JUCLUUIUIMHBI TPOBOIUTCS B
CEpeIMHE U B KOHLIE CEMECTpA.



2.5.5. Dran nOpOMEXKYTOYHOM aTTeCTaldd 10 MTOraM OCBOCHHS JAMCHUIUIMHBI B LIEJIOM
noApa3syMeBaeT NpUEM 3K3aMeHa U CAMOCTOSITEIbHYIO TOATOTOBKY K HEMY.
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