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AHHOTALMS

bazupysice Ha MpeANmecTBYIOMUX Kypcax 1Mo GU3MKe sapa, M0 B3aUMOJICHCTBUIO U3ITyUEHUS C
BEIIECTBOM, JO3UMETPUN MOHU3UPYIOLIMX H3IYYEHHH, ClIOCOOCTBOBATh y CTYJEHTOB YIIIyOJIEHHOMY
IIOHUMAHHWIO IMPUHIUIIOB pa60T},1 ACTCKTOPOB MOHU3UPYIOIINX U3JTYUYCHHUA IJIA ueneﬁ AO3NMMETPUN U
paguoMeTpu, METOAOB MHM3MCPCHUA CBCPXMAJIbIX TOKOB H 06pa60T1<1/1 HMITYJbCHBIX CHUTHaJIOB.
OcBoeHre TUCITUTIIIMHBI 00ECTIEYUT TPAMOTHBINA BHIOOP OJIOKOB IETEKTH-POBAHUS U OJIOKOB 00pabOTKH
uHpOpPMALIMU JUII M3MEPEHHS TIOTJIOMCHHON 03I, SKBHBAJICHTA J103bI, AKTUBHOCTH HCTOYHHUKOB
WOHU3HUPYIOUINX M3ITyYSHHH, YACTHbHONH U 00BEMHOM aKTUBHOCTH, TUIOTHOCTEH MOTOKOB U (DIFOCHCOB
YacTHI, OBJAJICHWE TEXHOJOTHEeH W3MEpPEHUs paaualf-OHHBIX XapaKTEPUCTUK H 00paboTKH

NEePBUYHON MH(OPMAITHEH.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

bazupysice Ha MpeAmEecTBYIOIMUX Kypcax 1Mo GU3NKe sapa, M0 B3aUMOJICHCTBUIO U3ITyUSHUS C
BEIIIECTBOM, JIO3UMETPHH HWOHU3HPYIOIIUX W3ITy4EeHUH, CIIOCOOCTBOBATH Y CTYACHTOB yIIyOJIEHHOMY
MOHUMAHHIO TIPUHIMIIOB Pa0OTHI IETEKTOPOB MOHU3UPYIOUINX W3ITYUYCHHUS JUIS LEJIeH TO3UMETPHU U
paZMoOMETpHUH, METOJIOB HM3MEPEHHS CBEPXMAllbIX TOKOB M OOpaOOTKH HWMIYJIbCHBIX CHTHAJIOB.
OcBoeHHEe TUCIMIUIMHBI 00SCTICYUT TPAMOTHBIM BHIOOP OJIOKOB JETEKTUPOBAHUS M OJIOKOB 00paObOTKH
uH(pOpMalUK NI U3MEPEHUs TOTJONIEHHOW JJ03bI, HKBHBAJIEHTA J03bl, aKTHBHOCTH HMCTOYHHKOB
MOHHU3UPYIOUINX U3TYYSHHUH, YIeTbHOH U 00BbEMHON aKTMBHOCTH, IJIOTHOCTEH TOTOKOB U (DIIFOCHCOB
YaCTHI[, OBJAJICHUE TEXHOJIOTHEH W3MEpPEHUs paauali-OHHBIX XapaKTEPUCTUK H 00paboTKH

NEPBUYHON HH(OPMAITHEH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JluciunimHa TpU3BaHA CBSA3aTh 3HAHHS CTYACHTa B OOJACTH TEOPETHUYECKUX IUCITUTUIHH,
OTHOCSIIUXCS K SACPHON (PU3UKE U UX MPAKTHUECKOHN peain3alii B SKCIIEpUMEHTE.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

| KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINU | KO[I N HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMud U oObekTamMu (00aacTsaMu
3HaHUi) TpoecCHOHATBLHOM 1A TebHOCTH:

OpraHU3aIl[MOHHO-YIPABIEHYECKUIT

3apaua O0bexT Win Koa u HaumenoBanue | Koa u HaumeHoBaHue
npodeccuoHaIbLHOM 00J1aCTh 3HAHMS npogeccuoHaILHOM HHAUKATOPA
nesiteabHoctu (3I1/1) KOMIIETEHI[MH; JAOCTHKEHU S
OcHoBaHue npogeccuoHaAILHOM
(mpogeccHOHAIBLHBIH KOMIIETeHIIHH
cranaapr-IIC, ananus
onbITA)




MIPOEKTUPOBAHUE,
co3JaHue U
JKCIUTyaTanus
aTOMHBIX CTaHITAI U
JIPYTHUX SIIEPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIIINX,
peodpasyronux u
HCTIONTB3YIOMINX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKITFOUAs
BXOJSIIME B UX COCTaB
CHUCTEMBI KOHTPOJI,
3alllUThI, YIIPABIEHUS U
oOecnieueHus AaepHOI
U paaualOHHON
0e30macHOCTH

MIPOEKTUPOBAHUE,
co3JaHue U
JKCIUTyaTauus
aTOMHEIX CTAaHIIUA U
JIPYTUX SIIEPHBIX
SHEPTETUUECKUX
YCTaHOBOK,
BBIPaOATHIBAIOIINX,
peodpasyronux u
HCTIONTB3YIOIIUX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKIIIOYAS
BXOJISIIME B UX COCTAB
CHUCTEMBI KOHTPOJIS,
3aIUThI, YIIPaBICHUS U
oOecrnieueHus AaepHO
Y paaualMOHHOU
0e30macHOCTH

TEI0(pHU3NUECKUE
SHEPreTUYECKUE
YCTaHOBKH Kak
00BEKTHI
YeJIOBEUYECKOM
JIeSITEILHOCTH,
CBSI3aHHOM C UX
CO3JIaHUEM U
JKCIUTyaTaluuen

MIPOEKTHBIN
aepHO-PU3NIECKUE
MIPOIIECCHI,
MPOTEKAIOIIUE B
000pyI0BaHUH U
YCTPOMCTBAX JJIS
BbIPaOOTKH,
npeoOpazoBaHus U
HCIIOJIb30BaAHUS
SJIEPHOU U TEIUIOBOU
SHEPTUU; SIICPHO-
SHEPreTUYECcKoe
o0opyioBaHUE
ATOMHBIX
ANEKTPUIECKUX
CTaHUUU U APYTUX
SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK;
0€301macHOCTh
SKCIUTyaTalluu 1
paananuoOHHbIN
KOHTPOJIb aTOMHBIX
00BEKTOB 1
YCTaHOBOK;

[TK-2.1 [1] - CiocoGen
BBIOUpATH U
000CHOBBIBATh
MEPOTIPHUATHS,
HaTpaBJICHHBIC HA
obecrieueHue
0e30MmacHOCTH
nepconana ADC,
HACEJICHUS U
OKpY>Karolleu cpebl

OcHosanue:
[IpodeccrnonanbHbIit
crannapt: 24.071

ITK-5 [1] - Coco6en
dhopMyIUpOBaTh 1ENIH
MPOCKTa, BEIOUPATh
KPUTEPUH U NIOKA3ATEIIN,
BBISIBJISATH TIPUOPHUTETHI
pelIeHus 3a1a9

OcHosanue:
[IpodeccrnonanbHbIit
crangapt: 24.078,
40.008, 40.011

HpOI/ISBOI[CTBeHHO—TGXHOHOFI/I‘ICCKI/II‘/‘I

MIPOEKTUPOBAHHUE,

| mpouteccs kouTpomst | TIK-9 [1] - Ciocoben

3-IIK-2.1[ 1] - 3nath
3akoHbI Poccuiickoin
®deneparu B 0051aCTH
WCTIOJIb30BAaHUS aTOMHOM
SHEPTruH, paaualuOHHON
0e30ITacHOCTH,
CaHUTapHO-
STUIEMHAOJIOTHIECKOTO
Onaromnony4dus
HaCEJICHUS, HOPM H
MPaBUII PaIUAIMOHHON
0€30I1aCHOCTH ;
V-IIK-2.1[1] - Ymers
MIPOBOJIUTH
Pa3bSICHUTEIBHYIO
paboty o 6e30macHOCTH
(GYHKITMOHUPOBAHUH
ADC ¢ nepcoHAIOM U
HACEJICHUEM;
B-IIK-2.1[1] - Bnanets
METOJIaMHU
IUTAHUPOBaHMSI paboT MO
obecrnieueHue
0e30MmacHOCTH
nepcoHana ADC

3-1IK-5[1] - 3HaTh
METO0JIOTUIO
MIPOEKTHOMN
JeSTeTbHOCTH;
YKU3HEHHBIN [TUKIT
MIPOEKTa, OCHOBHBIE
KPUTEPUU U TMOKA3aTeNu
b pexTUBHOCTH U
0e30I1acHOCTH; |
V-IIK-5[1] - ymets
dbopMynupoBaTh LENH U
3a/1a4d MPOCKTa;;
B-IIK-5[1] - BnageTh
METOJaMH aHaJIn3a
pe3yNbTaTOB MPOESKTHON
JeSATeTLHOCTH

3-T1IK-9[1] - 3nath




CO3/1aHUE U
IKCILTyaTaIus
aTOMHBIX CTaHIIUN U
JIPYTUX AAEPHBIX
IHEPTETHUECKUX
YCTaHOBOK,
BBIpa0ATHIBAIOIINX,
npeoOpasyomux 1
HCTIOJIB3YIOIIUX
TETUIOBYIO U SIIEPHYIO
SHEPIHI0, BKITHOYAs
BXOJISAIINE B HX COCTaB
CHCTEMBI KOHTPOJIS,
3aIIUTHI, yIIPaBICHUS U
o0ecrieyeHus SAepHON
U pagualiOHHON
0e30MmacHOCTH

MIPOEKTUPOBAHUE,
co3JaHue U
JKCIUTyaTauus
aTOMHEIX CTaHIIUA U
JIPYTHUX SIIEPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronux u
HCTIONB3YIOMUX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKIIIOYAS
BXOJISIIIIHE B UX COCTaB
CHUCTEMBI KOHTPOJIS,
3aIUTHI, YIIPaBICHUS U
oOecnieueHus AaepHOI
U paaualMOHHOU
0e30macHOCTH

MIPOEKTUPOBAHHUE,
CO3JIaHKE U
JKCILTyaTaus
aTOMHBIX CTaHLUH U

MapaMeTpoB, 3aIUTHI
W JIMaTHOCTUKH
COCTOSTHUSL SIACPHBIX
SHEPIeTHYECKUX
YCTaHOBOK;
MH(GOPMaIMOHHO-
U3MEepUTENbHas
amnmaparypa u
OpraHbl YIPaBICHHUS,
CUCTEMBI KOHTPOJIS,
yIpaBleHus,
3aITUTHI U
o0ecrieueHus
0e30macHOCTH,
IPOrPaMMHO-
TEXHUYCCKHE
KOMIUIEKCHI
WH()OPMAITMOHHBIX 1
YOPaBISIONIUX
CHUCTEM SIICPHBIX
HHEPreTHUECKUX
YCTaHOBOK
MPOLIECCHI KOHTPOJIS
MapaMeTpoOB, 3aAMTUTHI
U IMarHOCTUKH
COCTOSTHUS SIACPHBIX
HHEPreTHYECKUX
YCTaHOBOK;
UH(POPMALIMOHHO-
WU3MEpUTEITbHAS
anmaparypa u
OpTaHbl YIIPaBJICHHUS,
CUCTEMBI KOHTPOJIA,
yIpaBIIeHUS,
3aIUTHl U
obecrnieueHus
0e30I1acHOCTH,
IPOrPaMMHO-
TEXHUYECKHE
KOMTIUTEKCBI
WH(GOPMAIMOHHBIX U
YIPABIISONTUX
CHUCTEM SIIEPHBIX
HEPTeTHUECKUX
YCTaHOBOK
MIPOIIECCHI KOHTPOJIS
MapaMeTpoB, 3aIUTHI
W JIMarHOCTUKH
COCTOSIHUS SIACPHBIX

aHaJIM3UPOBATh
HEHUTPOHHO-(U3NUECKHE,
TEXHOJOTUYECKHUE
MIPOIIECCHI U AITOPUTMBI
KOHTPOJISI, YIIPaBICHHUS
H 3amuThel DY ¢ nenno
o0ecrieyeHus ux

3¢ dexkTuBHON U
6e3omacHoit paboTbI

Ocnoeanue:
[TpodeccuonanbHbIN
cranzapt: 24.028,
24.033

ITIK-10 [1] - Cnocoben
MPOBECTH OLICHKY
SAJIEPHOU U
paaraloOHHON
6e30macHOCTH IIpU
IKCILTyaTalluK U BHIBOJIC
U3 SKCIUTyaTaluu
STICPHBIX
IHEPreTUYECKUX
YCTaHOBOK, @ TAKXe MPH
00palleHnH C AepHBIM
TOIUTMBOM U
paaroaKTHBHBIMU
OTXOJIaMH

OcHnoeanue:
[IpodeccrnonanbHbIit
crangapt: 24.028,
24.033

[IK-11 [1] - CnocoGen
aHAJTM3UPOBATh

TEXHOJIOT'MH MOHTaXa,
PEMOHTA U IEMOHTaXKa

npaBuia U HOPMBI B
aTOMHOM 3HEPreTHKE,
KpUTEpHH dPPEKTUBHOMN
u 6e3omacHoi paboThI
A9Y;

V-IIK-9[1] - ymeTs
aHaJTU3UPOBATh
HEUTPOHHO-(U3NYECKUE,
TE€XHOJIOTMYECKHE
MIPOLIECCHI U AITOPUTMBI
KOHTPOJIS, yIIPaBJIECHUS U
3ammThl 10V ;;
B-IIK-9[1] - Bnanets
METOJIaMH aHaJnu3a
HEUTPOHHO-(U3NIECKUX
U TEXHOJIOTUYECKUX
npoueccos B DY,

3-T1IK-10[1] - 3HaThH
KpUTEPUH SAEPHOU U
paauanOHHON
oesonacHocTH DY} ;
V-IIK-10[1] - ymetb
MPOBOJIUTH OIICHKH
AIEPHOU U
palualMOHHON
oe3omacHocTu SDV;;
B-ITIK-10[1] - B1axetsb
METO/aMH OLIEHKH
SICPHOU U
paauanoOHHON
0€30MacHOCTH NPU
sKkcIuryaTauuu A0V, a
TaK)ke Ipu 00palleHnu ¢
SJIEPHBIM TOIUIMBOM U
paanoaKTUBHBIMU
0TX0AaMHu

3-TIK-11[1] - 3Hath
IpaBUja TEXHUKU
0€30MacHOCTH NPU
NPOBEIEHUN MOHTaXa,

JIPYTUX AIEPHBIX JHEPreTUYECKUX obopynoBanus 123V PEMOHTA U AEMOHTaXa
JHEPreTUYECKUX YCTaHOBOK; IIPUMEHUTEIBHO K oOopynosanus 519V ;
YCTaHOBOK, UHGOPMAITMOHHO- ycnoBusiM coopyxkenusi, | Y-IIK-11[1] - ymeTs




BbIpa0aTHIBAIOIINX, WU3MEpUTENIbHAS 9KCIUTyaTaluu U CHATUS | IPOBOJAUTH MOHTAX,
peodpasyromux u anmnaparypa u C BKCIUTyaTaluu PEMOHT U IEMOHTaX
HCIIOJIB3YIOIIUX OpraHsl ynpasieHusi, | sHepro6sokos ADC oOopynoBanus 19V
TEIUIOBYIO U SIIEPHYIO | CUCTEMBI KOHTPOJIS, MPUMEHUTEIBHO K
SHEPTUIO, BKIIOYAs yIpaBIIEHUS, OcHosanue: YCIIOBUSIM COOPYXKEHMUS,
BXOJIALIME B UX COCTaB | 3alIUTHI U [IpodeccrnonanbHbIit AKCIUTYaTallMl U CHATHUS
CUCTEMBI KOHTPOJIA, obecrieueHHs cranzaapt: 24.032, C DKCILIyaTaluu
3aIUTHI, YIIPABIEHUS U | 0€30MaCHOCTH, 24.033 sHEprobsiokoB ADC;;
obecrnieyeHus IAepHON | IPOrpaMMHO- B-IIK-11[1] - BnageTs
U pagualioOHHON TEXHUYECKHE HaBbIKAMU MOHTQ)XHbBIX U
6e30macHOCTH KOMILIEKCBI JIEMOHTaKHBIX padoT Ha

MH(GOPMAILMOHHBIX U TEXHOJIOTMYECKOM

YIPaBISAIOLIUX 000py1I0BaHUU

CHUCTEM SIIEPHBIX

DHEPreTUUECKUX

YCTaHOBOK

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

3agauym BocriuTaHus (Kos)

Coznanue ycinoBui,
o0ecrneuynBaroux,
(bopMHpOBaHUE KYIBTYPbI
sIepHOM 0€30MMacHOCTH
(B24)

BocnurarenbHpll TIOTEHOUA JUCIHUILIIMH

1 .Mcnonp30BaHue BOCIUTATEIHHOTO
noTeHITaa 010Ka Mpo(ecCHOHaTbHBIX
JTUCIUILIAH 1711 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
SIIEPHON M paJallMOHHON O€30MacHOCTH,
a TaKke COOJII0JIEHNE rOCYAapCTBEHHBIX U
KOMMEpPUECKUX TalH. 2.Mcnonp3oBanue
BOCIIUTATEIbHOTO NOTEHIIMAIIA
COJIepKaHusl yUeOHBIX TUCIUTUIHH
«AKTyanbpHbIe TPOOJIEMBI SKCILTyaTallun
ADBCy», «OCHOBBI YKOIOTUICCKOM
0€30MaCHOCTH B SIIEPHON IHEPTETUKED,
«CucreMbl paIdalluOHHOTO KOHTPOJIS»
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 3a COOJII0JICHHE
3KOJIOTUYECKON U PaIMALIMIOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KyJIbTYp€ AepHOI 06€30MacHOCTH,
paspabotanasix MAT'ATD u
POCCUICKUMHU PETYIUPYIOIIUMHU
OpraHaMu, HOPM U MpaBUJ 0OpaIeHus ¢
PaAOAKTUBHBIMU OTXOAAaMU U SIAEPHBIMU
Martepuanamiu. 3.Vcnonb3oBanue
BOCTIMTATEIHHOTO MOTEHIINAIA YYeOHBIX
nucturiuH «KOHTpOIs M TUarHOCTHKA
SIIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocTh 000py10BaHUSI ATOMHBIX
PEaKTOPOB U YIIPABIECHUE PUCKOM,
«be3onacHOCTh s1€pHOTO TOMIMBHOTO
LUKIIa», «SlAepHble TEXHOJIOTUU U




[Ipodeccnonansroe
BOCIIUTaHHE

Co3znanue yciaoBuid,
00eCIeuynBaroIINX,
dbopmupoBaHue
OTBETCTBEHHOCTH 32
obecrieueHue
kubepOe3onacHoCTH
00BEKTOB aTOMHOM OTpaciu
(B25)

9KOJIOTHSI TOTUIMBHOTO UK IS
(hOpMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a coOMoIeHNEe U 0OecTIeYeHIEe
knbepOe30nacHOCTH U UH(POPMAIIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
4yepe3 U3y4eHHe BOIIPOCOB OPTaHHU3AIHH
nH(POPMaIMOHHON 0€30MacCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIUTHI U XpaHEHUS HHPOPMAITIH,
MIPUHIIAIIOB TIOCTPOCHUS
r1yOOKO3IIETIOHUPOBAHHOM U THOKOM
CUCTEMBI 0€30ITaCHOCTH SIICPHO-
¢du3nueckux 0OBbEKTOB.

4.Vcnonp30BaHUE BOCIIUTATEIBHOTO
MOTEHIIMaNa CoIepKaHus OJIoKa
JTUACIHUILUTHH « OKOJIOTHsD», « CHCTEMBI
paanaliOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHYECKOHN 0€301TaCHOCTH B SICPHOM
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOUN MO3ULIHUHI
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICHCTBHE HAa OKPYKAIOIIYIO CPEIy,
obecreynBaeT COXpaHEHHE MPUPOIHBIX
CUCTEM, TTOJIJICPIKAHUE UX IICIIOCTHOCTH H
)u3HeoOecreunBaromux GyHKIHI, yepes
PacCMOTPEHHE BOIIPOCOB PAHAIIMOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
niepepaboOTKH SACPHBIX OTXOJIOB, BOIIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO ITUKJIA.
1.Mcnonp30BaHue BOCIIUTATEIIHLHOTO
noTeHrana 61oka mpodeccnoHamIbHbIX
JTUCITUTUTAH JiJTs1 JOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOMIOICHNE
SJICPHOU ¥ paJIMallHOHHON OE301TacHOCTH,
a TaKke COOMI0IeHIE TOCYAaPCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonp3oBanue
BOCIHUTATEIHHOTO MOTEHIINAA
COJICpPKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTallun
ADC», «OCHOBBI PKOIOTHYECKOM
0€30MacCHOCTH B SIIEPHON YHEPTETHUKEY,
«CucTeMbl paTuaiiOHHOTO KOHTPOJISD)
it opMHupoBaHUE TUIHON
OTBETCTBEHHOCTH 32 COOJTIO/ICHUE
3KOJOTUYECKON Y paIMallAOHHOMN
0€30MMaCHOCTH MTOCPEJCTBOM U3YUEHMUSI
OCHOBOTOJIAraloux J0KyMEHTOB 10
KYJBTYpE sIepHOM 0€3011acCHOCTH,




[Mpodeccnonansroe
BOCITUTAHHE

Co3znanue yciaoBuid,
00ecneynBaroIux,
¢dopMupoBaHue
OTBETCTBEHHOM
3KOJOTMYECKOM MO3HUIINHI

(B26)

paspaboranabix MAT'ATD u
POCCHUICKIUMH PETYITUPYOIIUMHI
OpraHaMu, HOPM U MPaBUI OOpaIICHHUS C
PaIMOAKTUBHBIMHU OTXOJAMH H SJICPHBIMHU
matepuainamiu. 3.Vcnonb3oBanue
BOCIIUTATEIIHLHOTO TMIOTEHIINAIA Y4eOHBIX
mucuminH « KOHTpoJb ¥ TUarHOCTHKA
SICPHBIX YHEPTETUIECKUX YCTAHOBOK,
«HanexHocTs 000pyI0BaHUS ATOMHBIX
PEaKTOPOB M YIPABJICHUE PUCKOM,
«be3omacHOCTh 1EpPHOTO TOIIIIMBHOTO
UKy, «SIaepHbIe TEXHOIOTHN U
9KOJIOTHSI TOTUITMBHOTO UK IS
(GOopMHPOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a co0uo/IeHre U obecreyeHme
knbepOe30nacHOCTH U UH(POPMALIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHHe BOPOCOB OpraHU3aIiu
nH(GOPMaAIMOHHON 06€30MacCHOCTH Ha
00BEKTaX aTOMHOM OTpPaCiii, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIIUThI U XpaHEHUS HHPOpPMAIIIH,
MIPUHIIAIIOB TIOCTPOCHUS
r1yOOKO3IIETOHUPOBAHHOM U THOKOM
CHCTEMBI OE€30MTaCHOCTH SITICPHO-
¢du3nueckux 0OBHEKTOB.

4.Vcnionb30BaHHE BOCIUTATEIBLHOTO
HOTEHIIMAaJa CoepKaHusl OJoka
JHUCIUILINH «DKOJIOTUs», « CHCTEMBI
paaualiOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHYECKOH 0e30MacHOCTH B SICPHON
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIHHI
HOCPEICTBOM M3yUYEHHS BOIIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEY,
obecreunBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJePKAHNE UX IIETIOCTHOCTH U
KHU3HEOOECIIeUnBAIONINX (PYHKIUH, yepes3
paccMOTpeHHEe BOTIPOCOB PaIUAIIIOHHOTO
KOHTPOJIS IPH 3aXOPOHEHUH U
nepepabdOoTKU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHHS SACPHOTO TOIUIMBHOTO IUKJIA.
1.Ucnonb30BaHre BOCIUTATEIBHOTO
NoTeHIMaa 0Jioka mpodecCHOHATBHBIX
JTVCIIUTUTAH 17151 JOPMUPOBAHUS YyBCTBA
JIMYHOU OTBETCTBEHHOCTH 32 COOJIOICHUE
SJICPHOM ¥ paJIMallHOHHON OE301MacHOCTH,
a TaKk)Ke COOJIOICHUE TOCYIapCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonbp3oBanue




BOCTIMTATEIHHOTO MOTEHIINATA
CoJIepKaHusl yIeOHBIX TUCIUTIIINH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI PKOITOTHYECKOM
0e30MacCHOCTH B SIIEPHON DHEPTETHUKEY,
«CucreMbl paIualiuOHHOTO KOHTPOJISDY
it hopMHupOBaHUE TUIHON
OTBETCTBEHHOCTH 32 COOJTIOICHIE
JKOJIOTUYECKOW U palMallMOHHOMN
0€30MMacCHOCTH MMOCPECTBOM U3YUCHHUS
OCHOBOIIOJIATAI0IINX JOKYMEHTOB IO
KYJBTYype sSIepHOM 0€30MacHOCTH,
paspaboranabix MAT'ATOD u
POCCUNCKHMH PETyIUPYIOITUMU
OpraHaMu, HOPM U MPaBUI OOpaIICHHUS C
PaAMOAKTUBHBIMU OTXOJaMH H SJICPHBIMHU
maTepuanami. 3.Mcnonp3oBaHue
BOCITUTATEIHLHOTO TIOTCHIINAJIA YI€OHBIX
mucuminH « KOHTpoJb ¥ TUarHoCTHKA
SIEPHBIX YHEPTETUUECKUX YCTAHOBOKY,
«HanexHocts 000pyI0BaHUs ATOMHBIX
PEaKTOPOB M YIPaBIECHUE PHCKOMY,
«be30MacHOCTh AEPHOTO TOIIIUBHOTO
[IUKIIa», «SIAepHbIe TEXHOJIOTUU U
9KOJIOTHSI TOTUIMBHOTO UK IS
(dhopMHUpPOBaHUS TMYHOW OTBETCTBEHHOCTH
3a cobmoIeHNe 1 obecreyeHme
kubepOe30nacHOCTH U UH(POPMaLIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
4yepe3 u3ydeHue BOMPOCOB OpraHu3aIin
nH(GOPMaIMOHHON 06€30MacCHOCTH Ha
00BbeKTaxX aTOMHOM OTPaCIIH, OCHOBHBIX
MPUHIIAIIOB TIOCTPOEHUS CUCTEMBI
ACYTII snepHbIX O0BEKTOB, METO/IOB
3aIIUThI U XpaHEHUS HHPOPMAIIIH,
MPUHIIAIIOB TIOCTPOCHUS
I1yOOKO3IIETOHUPOBAHHOM U THOKOM
CUCTEMBbI 0€30MaCHOCTH SAIEPHO-
¢du3nueckux 0OBEKTOB.
4.Vcnionib30BaHNE BOCITUTATEIHLHOTO
MOTEHIIMaNa CoiepKaHus OJIoKa
JHUCIUAILINH «DKOJIOrUs», « CHCTEMBI
paanaliOHHOTO KOHTPOJIsD, «OCHOBBI
SKOJIOTUYECKON O€30MaCHOCTH B SIACPHOM
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIHUHI
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecreyeHns Takoro YpoBHs
6e3omacHoctu ADC, pu KOTOPOM
BO3JICHCTBHE HA OKPYKAIOLIYIO CPEny,
o0ecreynBaeT COXpaHEHHE MPUPOIHBIX
CUCTEM, NIOJJIEPKaHUE MX LIETTOCTHOCTU U




)u3HeoOecreunBaromux QyHKIUHI, yepes
paccMOTpEeHHE BOTIPOCOB PaIUAIIIOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
niepepaboOTKHU AJACPHBIX OTXOJIOB, BOIIPOCOB
3aMbBIKaHUS SJIEPHOTO TOIUTMBHOTO ITUKJIA.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmenoBanmue
pasaesa yueOHom
JTUCIHUIIINHBI

Henenan

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/

JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,
HeJpeJIs)
MakcuMaJabHbIil
0aJi1 3a pazgea™*
ATTecTanus
pasnena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

9 Cemecmp

YacTtb 1

8/8/8

[\
9]

KH-8 B-

3-TIK-




11,
3-TIK-
2.1,
V-
K-
2.1

Yacte 2

8/8/8

25

KH-16

3-I1K-
2.1,
V-
ITK-
2.1,
B-

2.1,
3-TIK-

V-
IIK-5,
B-
IIK-5,
3-TIK-

V-
I1K-9,
B-
I1K-9,
3-TIK-
10,

V-
K-
10,

[K-
10,
3-IIK-
11,

IIK-
11,
B-
[K-
11

Hmoeo 3a 9 Cemecmp

16/16/16

50

KonTpoabHbie
MeponpusiTUsi
Cemectp

3a

9

50

3-TIK-
2.1,
V-
[K-
2.1,
B-
ITK-
2.1,
3-TIK-




V-
[K-5,
B-
[K-5,
3-TIK-

V-
I1K-9,
B-

I1K-9,
3-I1K-

3-TIK-

TK-
11,
B-
TIK-
11

* — COKpaIlleHHOE HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT W

(wnm) PK3aMeH

CoxparnieHre HauMEHOBaHUHM (POPM TEKYIIEr0 KOHTPOJIS M aTTECTALlUH Pa3AesioB:

O06o3na | Ilo1HOe HAaMMeHOBaHHE
YyeHue
KN KoHTpoJib 1o utoram
€) OK3ameH
KAJEHJIAPHBIN IIJTAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U Jac. , yac. yac.
9 Cemecmp 16 16 16
1-8 Yacrts 1 8 8 8
1 DTaloHBI U CTAaHAAPTHI B 001aCTH HOHU3UPYIONINX U3TyueHuil. | Bcero ayauTopHbIx yacoB
OO0pa3oBble NCTOUHUKH. DTadoHHbIEe o, O0mue 1 |1 |1
TpeOoBaHUs K JO3UMETPaM U PaAHOMETPAM. Omnunaiin
0 0 0




2 Pagrometpsl anbha-u3irydeHus: CHUHTHUIALMOHHBIE CYeTYMKH | Becero ayTMTOpHBIX 4acoB
C IUCIEPCHOHHBIMU CUUHTWIISITOPAMH, PATHOMETPHI C 1 |1 |1
IIPONOPLUUOHAIBHBIMUA U KOPOHHBIMU CUETYMKaMHU. bIilok- Ounnaiu
CXeMBI IPUOOPOB. 0 | 0 | 0

3 Panunomerpsl 6era-uznyuenus. Panunomerpsi ¢ Bcero ayiutopHsIx 4acoB
ra3zopaspsaaHbIMU CUETYMKAMU, OPraHUYECKUMHU 1 |1 |1
CLUUHTHUISITOPAMH, IPONOPLUUOHATIBHBIMUA CYETYUKAMHU. Omnunaiin
YcTraHoBKHM Majioro ¢oHa. 0 | 0 | 0

4 CrienmanbHble paguoOMETpPBI 1JIs ONPEACICHUs KOHIIEHTpauu | Bcero ayauTopHbIX 4acoB
pPaZMOaKTUBHBIX BEUIECTB B BOJE, IPOJYKTaX IMUTAaHUS, 1 |1 |1
rpyHTax. Ot6op mpoo. Ownnaitn

0 |0 |0

5 PanpnomeTpsl aspo3onei u pagoHa. Bcero ayiuTopHbIX 4acoB
1 |1 |1
Omnunaiin
0 |0 |0

6 [TpuGops! 1715 onpeAeTIeHNs MOTJIOMEHHOHN 1036 U KEPMBI Bcero aynuTopHbIX 4acoB
¢doroHHOroO M3NMyueHHs. MoHU3aMOHHbIE 103UMETPHI 1 |1 |1
(ToNmuMHA CTEHOK KaMep, HanpshkeHune, o00bem). Kamepsr 6e3 Ownaiin
CTEHOK. 0 |0 | 0

7 CUMHTWUIALMOHHBIE TO3UMETPHI MOMVIOIIEHHOM 1036l U KepMbl | Beero ayauTopHbIx 4acoB
¢doronnoro Nznyuenus. TepMOTIOMHUHECIICHTHBIE JO3UMETPHL. | 1 | 1 | 1
Jlo3uMeTpsl ¢ ra3opa3psiAHbBIMU cueTYnKaMu. TpeGoBaHus K Omnutaiin
WHIWBUYaJIbHBIM JO3UMETPaM. 0 0 0

8 DneKTpoMeTpusi CaObIX TOKOB. Bcero aynuTopHbIX 4acoB

1 | 1 | 1
Omnnaiin
0 0 0

9-16 Yacrs 2 8 8 8

9 [IpumeHeHne CIEKTPOMETPUUECKUX METOOB B 3a/1a4ax Bcero aynuTopHbIX 4acoB
paarannOHHOrO0 MOHMTOpPHHra. [IpenmyimecTsa u Hepoctatkn | 1 |1 |1
CIEKTPOMETPUUYECKOTO METOA aHAIHU3A. Onutaiin

0 | 0 | 0

10 Oco0eHHOCTH PAa3INYHBIX METOAOB CIIEKTPOMETPHUH. THIIBI Bcero aynutopHbIX 4acoB
CeKTpoMeTpoB. CTPYKTypbl CUHMHTUIUIALIMOHHOTO, 1 |1 |1
MOJIyIPOBOIHUKOBOT'0, HOHU3AaLIMOHHOT'O, MAaTHUTHOTO U BpeMs | OHiaiiH
IIPOJIETHOTO CIIEKTPOMETPOB. POJIb BEIUNCIUTEIPHON TEXHUKH. | () 0 0

11 [Tpubopnas hopma TUHUH, €€ OCOOCHHOCTH 1 MEXaHU3MBI Bcero aynuTopHbIX 4acoB
(bopMHPOBaHUS TUX OCOOEHHOCTEH /ISl Pa3INYHBIX 1 | 1 | 1
criekTpoMeTpoB. OO6paboTKa MPUOOPHBIX CIIEKTPOB. 3aaa4a Omnutaiin
I/I}IeHTI/I(bHKauI/H/I HYKJIMJOB U aKTUBAIIMOHHBIC N3MCPCHUS. 0 0 0
Martpuunsiii MeTo 00paboTKH MPUOOPHBIX CIIEKTPOB.

12 Meroas! crieKTpoMeTpu raMMma-u3inydenus. Heopranuyeckue | Beero ayauTOpHBIX 4acoB

Y TIOJTYTIPOBOJHUKOBBIE KPUCTAIIIbL. 3aBUCUMOCTH MPUOOPHBIX
CHEKTPOB OT pa3MEepPOB KpUCTAJIa, TUIA U XapAKTEPUCTUK
CHEKTPOMETPUYECKOT0 TpaKTa. I'a30Bble CHIUHTUIUIATOPHI HA
OCHOBE 0JIarOpOIHBIX ra30B. MeAUIIMHCKUE aCTIEKTHI
MIPUMEHEHHUS CIEKTPOMETPOB.

1 |1 |1

Ownutaiin

0 0 0




13

Mertoabl criekTpoMeTpur anb(a-u3aydeHus. MlonusanroHHas
KaMepBbl C CETKOH, MOJIYIPOBOAHUKOBBIN IETEKTOP, AETEKTOP
110 BpeMeHU npoJjera. CrnekTpoMeTpus anb(a-u3iaydeHus B
3aJ1a4axX OXPaHbI OKPYIKAIOLIEN CPEBL.

Bcero AYAUTOPHBIX YaCOB

1 | 1 |1
Omnuiaiig
0 0 0

14 MeTobl CIIeKTPOMETPUH OeTa-U3TyUCHUSI. Bcero aynuTopHbIX 4acoB
CUMHTWUISMOHHBIE CIEKTPOMETpPHI. [1omynpoBoIHUKOBEIE 1 | 1 | |
JETECKTOPEL. Ouwuutaiig

0 |0 | 0

15 BrruncnurenbHO-u3MepUTENbHBIE CUCTEMBI. PagromeTpsi- Bcero ayiutopHbIX 4acoB
CIIEKTPOMETPHI. ABTOHOMHBIE CUCTEMBI JIJIS1 PaJUAL[MIOHHOTO 1 |1 |1
MOHHUTOPUHTA. Omuiaiig
CpaBHEHHE 103UMETPUUYECKUX, PAIUOMETPUIECKUX U 0 0 0
CHEKTPOMETPUUECKUX METO0B Uil pelieHus 3a1a4
panuoskosoruu. Berbop metoza, ero 3¢h(heKTuBHOCTS,

HSKOHOMHUYECKAs 1eJIeCO00Pa3HOCTh. 3aKIIIOUEHUE.
16 O0630pHas JIEKITHSI. Bcero ayutopHbIX 4acoB

1 | 1 | 1
Ountaiin
0 |0 |0

CokpallleHHble HAUMEHOBAHUSI OHJIAMH OILIUA:

Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUN
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTanmu

T Tectbl

O5CM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
nC NHTEpaKTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

9 Cemecmp

1-2

Br160p nopora TucKpUMHUHALIMK U OTIpEeSICHUE
3P GEKTUBHOCTH PETUCTPALIMU (i-HACTUL] CUUHTHUISLIMOHHBIM
PaiMOMETPOM C TUCHEPCHBIM CUUHTUILIATOPOM.

YcTaHoBKa Majnoro (1)0Ha: OIPCACIICHUC ITOAABJICHUS (I)OHa C
IIOMOIIBIO CBI/IHIIOBOI\/JI 3allUTHI U KOJIbIIA CLIéTLII/IKOB,
BKJIIOUEHHBIX B CXCMY aHTHCOBHaﬂeHHﬁ, OMpCACIICHUC
YYBCTBUTCIIbHOCTHU K PA3JIMYHBIM.

PanromeTp TemnoBeIX HEUTPOHOB C IPONOPLUOHAIBHBIM
OOpHBIM CUETUYHMKOM: OIPEICIICHNE MTOpora JTUCKPUMUHAIINN
(dhoHa Y-M3TyYEHUs, ONpeIeICHUE YYBCTBUTEIIHHOCTH




pazmoMeTpa ¢ IMOMOIIbIO 00pPa3OBOr0 HCTOYHUKA OBICTPBIX
HEUTPOHOB.

7-8 PaguomMeTp ObICTPBIX HEUTPOHOB Ha 06a3¢ CHUHTUILIAIIMOHHOTO
JIETEKTOpa, OJABJIECHUE BKJIA/1a UMITYJIbCOB OT Y-U3JIy4YECHMUS,
ONPEACIICHUE YYBCTBUTEIBHOCTH.

9-10 «BceBoIHOBOIY pamuoMeTp HEUTpoHOB. OnpeaeneHue
YYBCTBUTEIBLHOCTH PETUCTPAIIMH HEUTPOHOB.

11-12 | MaauBuAyanbHble 1O3UMETPHI Y-u31yueHus. [Iposectn
o0ydeHwue B 1moyie 00pa3oBoro HCTOUHUKA y-u3nydeHus TJ1]]
u POJIJ] no3umeTpoB, ONpeneInuTh UX 1030BYIO
YYBCTBUTEIBHOCTD.

13 - 14 | CpaBHUTb NIOKA3aHNUS HOCUMBIX JO3UMETPOB Y-U3IIy4CHHUS
(MOHU3aLMOHHBIN 103UMETP, JO3UMETP C Ta30pa3psiIHbIM
CUETYMKOM, CUMHTHIIISILIUOHHBIE TO3UMETPBI C KPUCTAIIIIOM
Nal(Tl) u xoMOMHHPOBAHHBIM CLIMHTUIUIATOPOM) NPHU U3
U3MEPEHUH «B BO3/1yXe», 32 TOJIMITUIICHOBBIM 0apbepoM U B
MOJMATUIEHOBOM KOJIOJIIIE.

15-16 | Onpenenutb aMOMEHTHBIN SKBUBAICHT 036l HEUTPOHOB U
WHIWBHTyTHHBIA SKBUBAJICHT JO3BI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

ITpu peanusanusi nporpaMMbl UCTIOIb3YOTCS CIAEAYIOINE TEXHOIOTHU:

- JIeKOUM 10 Kypcy TpaJMLIMOHHOIO THMA, Ha HEKOTOPBIX JEKUUAX MpUMEHseTCs
KOMITBIOTEPHBIN IPOEKTOP JJIs MIUTFOCTPAIMM CJIOKHBIX YCTPOUCTB U U3aiiHa MprUOOpOB;

- BBITIOJIHEHUE CTYACHTAMHU 3aJ[aHHi 10 paszienaM Kypca;

- IpOBeICHNE TaOOPATOPHBIX padOT ¢ aKTUBHON (HOpMOI 00yUEHHUA: MOTYyYEHHE TEXHUYECKOTO
3a/laHusl, O0CYXKACHHE TEXHUUYECKOTO MPEUIOKEeHHs (C Y4eTOM AMana3oHa U3MEpSeMbIX BEIUYUH U
SHEpPruil YyacTull), BHIOOpP TOTOBOrO0 NpUOOpa MM KOMIIOHOBKA M3 3JIEKTPOHHBIX OJIOKOB, MOBEpKa
npubopa;

- IPAKTUYECKUE 3aHATHUS B ayTUTOPHH, COUETAIONIUECS C OOCYKICHHEM PE3yJIbTaTOB PEIICHHS
0 JIOMAaIllHEMY 3a/1aHHUIO;

- KOHCYJIbTAllMU CTYJEHTOB B IPOLIECCE BHIIIOJHEHUS 3aaHUM

- mocemeHre JjadbopaTtopun «CUETUYUKH (CIIEKTPOMETPhI) HM3IydeHus dYeinoBekay B DOMBI]
«bnopusuka um. A.W.BypnazsHa». JI[MCKycCHsi O BKJIaJlax BHYTPEHHETO M BHEIIHETO OOJyYCHHs
Jrofiel B 001IIYyI0 103Y.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00eCIeYyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO TUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII WX OCBOCHHS
MIpe/icTaBjeHa B CleAyIoLeil Tabnuie:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)

I1K-10 3-IIK-10 9, KH-8, KI-16




VY-1IK-10 9, KU-8, K1-16
B-IIK-10 9, KH-8, KI-16
[K-11 3-1IK-11 9, KU-8, K1-16
VY-1IK-11 9, KH-8, KI-16
B-IIK-11 9, KU-8, K1-16
IIK-2.1 3-1IK-2.1 9, KU-8, K1-16
VY-1IK-2.1 9, KH-8, KI-16
B-IIK-2.1 9, KU-8, K1-16
IIK-5 3-1IK-5 9, KH-8, KI-16
VY-IIK-5 9, KU-8, K1-16
B-IIK-5 9, KH-8, K1-16
[1K-9 3-1IK-9 9, KU-8, K1-16
VY-11K-9 9, KU-8, KI-16
B-IIK-9 9, KH-8, KI-16

HIxanbl oeHKU 00pa3oBaTe/IbHbIX JOCTHKEHU I

[IIkana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMAJILHOTO Oajila BKIIFOUMTENbHO. MTOroBas arrecramus 0 AUCHMIUIMHE oneHuBaercsa mo 100-
OayIbHOM IIKaJe U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKYyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOU TUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI POTPaMMHBIN MaTepuan,
HUCYCPIIBIBAIOLIE, ITOCIICA0BATCIIBHO,
90-100 5 — «omauumo» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHIL.
85-89 B OneHKa «XOpOIIO)» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TPaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1IeHKA «yIOBJIETBOPHUTEIBHO

BBICTABIIACTCS CTYICHTY, €CIIM OH HMEeT
3HAHHUA TOJBKO OCHOBHOT'O MaTepHalla,
3- HO HE yCBOWII €r0 JeTaeil, JomycKaeT
60-64 «Y0061€MEOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO IPABUIIbHbIE
(GopMyIHpOBKH, HApyIICHUS
JIOTMYECKOH IOCTIEIOBATENLHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

OLIeHKa «HCYAOBJICTBOPUTCIIBHO»

2— BBICTABIISICTCS CTYACHTY, KOTOPBIM HE
Hwxe 60 F YICHTY, p
«HEY0081em8OPUMENLHOY 3HAET 3HAYMTEIILHON YacTH

IpOrpaMMHOI'O MaT€puajia, JOIIyCKacT




cyliecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBHTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJIHUTEIIBHBIX 3aHSATHH 110
COOTBETCTBYIOLICH AUCHHUIUINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCIMUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU b 90 CnexkrpomeTpusi HOHU3UPYIOIKX U3TydeHHi. ['aMmMa-criekTpomeTpus : yuel. mocooue,
Mocksa: HUSY MUDU, 2021

2. 91 b 90 CnexTpoMeTpusi HOHU3UPYIOLUX W3TydeHni. OCHOBHBIE MOHATHS U TEPMUHOJIOTHS :
ydueOHO-MeToanueckoe nmocodue, Mocksa: HUSY MUDU, 2021

3. OU T76 XapaKTepuCTHUKU paJuOHYKIUAOB Ui IPaJyUPOBKU raMMa-CIIEKTPOMETPOB : yueOHOe
nocobue 11 By308B, B. C. Tpomun, Mocksa: HUSY MU®DU, 2011

4. 539.1 K78 NHCTpyMEHTAIBHBIE METOBI PATMAIMOHHON 0€30MacHOCTH : yueOHOe TTocodue Jyis
By30B, E. A. Kpamep-Arees, B. C. Tpomun, Mocksa: HUAY MUOU, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 621.039 B60 BaytpupeakTopHas JO3UMETPHS : MPAKTUUECKOE PYKOBOJCTBO, , MOCKBa:
DHeproaromusaart, 1985

2.539.1 S34 Snepuroe nmpudopoctpoenue T.2 U3meputenbupie cuctemsl. T.3: IIponsBoacTo
anmaparypsl, , MockBa: Boctounsiit ropusont, 2005

3.539.1 120 Kypc nozumetpuu : yueOHUK i1 By30B, MiBanoB B.U., MockBa: DHeproaTtoMusaar,
1988

I[MPOI'PAMMHOE OBECITEYEHUE:

CrnenmanbHOE MporpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUIINHBI

CrenmanbHOe MaTepUaTbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

Jlexuu

1.BBenenue

KpaTkue wuctopuyeckue cBeIEHUS O pa3BUTHU sJepHOro mpubdopoctpoeHus. OCHOBHBIE
NO3UMETPUYECKHE W PpaJUOMETPUYECKHUE BEJIWYMHBI, UX TUIMUYHbIE 3HAUEHUS TNPU HOPMAJIBHOM
NeSITeNIbHOCTH YCTAHOBOK U OOBEKTOB U B aBAPUITHBIX CUTYyAIIHSIX.

Hepapxusi B KOMIIOHOBKE PUOOPOB U YCTPOMCTB. DTaIbl MPOSKTUPOBAHUSI.

2.Pa3BuTHE KOHCTPYHUPOBAaHUS YCTPOHCTB OT MOHO HPUOOPHOTO K OIOYHO-Y3JIOBOMY.
Hepapxusi B KOMIIOHOBKE MpHOOPOB: JA€Talld, Y3Ibl, ONOKH, HpUOOpbI, cucteMbl. OcoOeHHOCTH
KOHCTPYKUMH TNpHOOpOB sl HAy4yHBIX MCCIENOBAaHMUH M MAacCOBOrO MOTpeOuTens. Tambl
IIPOEKTUPOBAHMS: pa3padOTKa TEXHUUECKOIO 3a/1aHuUsl, TEXHUUECKOE MPEATIOKEHNE, ICKU3HBIN MPOEKT,
paboumii MpOeKT, ONbITHBIE 00pa31bl, 3a1ycK B ceputo. COlyTCTBYIOLIAs TEXHUYECKAs JOKYMEHTALIMSL.

3. OcHOBHbIE BHUABI B3aUMOJICHCTBUS HMOHU3HMPYIOIIUX M3JIYYEHUH C BELIECTBOM, UX
peanu3anys B IE€TEKTOpax.

[IpsiMO ¥ KOCBEHHO HMOHHU3HpYIOIME H3TydeHUsi. OCOOCHHOCTH MPOXOXKICHHS 3JIEKTPOHOB,
IPOTOHOB, YacTHIl 4Yepe3 BEUIECTBO. YJelbHble TNOTEepH 3Hepruu. B3aumonelicTBue (POTOHOB ¢
BEUIECTBOM, IE€pefadya SHEPIMM W pealnus3alus B JETEKTOpax, MOHATHUS «TOHKHW» M «TOJCTHIIN»
JeTeKTophl. B3anMopelcTBHe HEWTPOHOB € BELIECTBOM, Iepeaada dHEepruu, >PQexT 3ameIeHus
HEHTpoHOB. MaTpulla, COCTOSIHUE BEIECTBA — CIIOCO0 JETEKTUPOBAHMS.

4. N30upaTenbHble paAnOMETPhl K HEHTPOHHOTO U3ITYYCHUH.

Panmnomerpsl:  Ha3HaueHwe, IoOKa3aTenaud  KadecTBa.  Pagmomerpus  [-m3irydeHwus.
CUMHTWUILMOHHBIE ~ PAaJUOMETPhl €  AMCIEPCHBIMU  CUHUHTWLIATOpamMu. Panumomerpel ¢
MPOMOPLUHOHATIBHBIMU TPOTOYHBIMU CUETYMKAMHU: KOHCTPYKIUS, (U3MKA IMPOLIECCOB, 3aBUCUMOCTD
ko3¢ dulMeHTa ra30BOr0 yCHJICHUSI OH HANpsOKEHWs] W JaBlieHUs raza. PagmoMerpbl ¢ KOPOHHBIMU
cueTynkamMu. [lomynpoBOJHUKOBBIE NETEKTOPHI B paaroMeTpuu: (pu3uKa mporeccoB, TpeOOBaHUS K
HaNpsOKEHUIO, IIyMbl. CIIEKTPBI Ha BBIXOJIE U3 TOJICTBIX P00, MONPABKU HA MOTJIOIIECHHE.

Paguomerpus []-uznyuenus. Kpatkas xapakrepuctuka [|-u3inydeHus: popma CoeKTpa, npooer,
IIPOXOXKJICHUE DJJIEKTPOHOB M [l-gacTuly depe3 BemecTtBo. Pamuomerpsl [-u3iydeHus C
ra3opaspsHbIMU CUeTYMKaMU: (pU3HMKa mpoliecca, BIUSIHUE CTEHKH (OKHA), MOAKIIOYEHUE CUETYUKOB.
Paguomerps! «manoro ¢onay. CUUHTHIUIALMOHHBIE PAJUOMETpPbI: BEIOOp THUIA CUUHTUILIATOpPA U €ro
ToNMuUHbL. CrHeruaibHble CUMHTHWUISIHUOHHBIE PAAMOMETpPbI JJIs U3MEPEHHUS Majoi aKTUBHOCTHU B
MPOAYKTAaX NUTaHUA U Boje. [[pMHIMN CHUMHTHWILIAUOHHOTO PaMOMETpa TPUTHS.

Pannomerpsl HEUTPOHOB. XapaKTEPUCTUKUM HEUTPOHHOI'O H3IIYUYEHUs, CHEKTPbl THUIHUYHBIX
HWCTOYHUKOB U CHEKTPbl HEUTPOHHBIX MoJel. PagnomeTpsl TEMIOBBIX HEUTPOHOB. ba3oBwie siaepHbIE
peakiuu. PamuomeTrpbl ¢ IuCHepcHBIM CHUHTWUIIATOpOM. Pammomerpel ¢ kpucramiom Lil(Eu).
PagromeTps! ¢ mponopIuoOHAIbHBIMA U KOPOHHBIMU CYETYMKaMH. PaguoMeTphl ObICTPBIX HEUTPOHOB.
[IpumeHeHne peakuuu AeNEHUS Uil paguOMETpUN OBICTPBIX HEUTPOHOB. PammomeTprl OBICTPBHIX
HEHUTPOHOB C JUCIEPCHBIM CHUHTHUIATOPOM: (PH3HMKa IPOLECCOB, OTpaHUYEHHUE 110 TOJIINHE,
3aBUCHUMOCTh UYBCTBUTEIBHOCTU OT SHEPruH, dPPEeKTUBHAS YYBCTBUTEIHLHOCTh U COOTBETCTBYIOIIMMA
SHEPreTUYECKUu nopor. «BCeBOHOBBIE» PAAUOMETPHI: METOJT 3aMEIJICHHS, CUETYMK XaHceHa U Mak-
Kub6ena u Haxturms.

5. Hosumerpsl [/ /u3znydeHus.

Jo3zumetpel [ -u3nydeHus. Jlo3uMeTpbl ¢ HMOHM3ALMOHHBIMM KaMepaMH: BBIOOpP TOJIIMHBI
CTCHKHM, HAINpsDKEHUs U oObeMa. [IpHHLIMIBI 3JEKTPOMETPHM CJIa0bIX TOKOB. CIMHTHIUISLMOHHBIC



J03UMETPbl ¢ KOMOMHHUPOBAaHHBIMHU CLHUHTHIUIATOpaMU. J[03UMETpBI C ra3opa3psAHBIMU CUETUYHKAMHU.
TepMoaroMHHECIIEHTHBIE U paAnO(pOTOMOMUHECHEHTHBIE 1o3uMeTphl. Jlosumerpsr ¢ T/,

6. CueTurKM U3JIy4YEHHUs YeIOBEKa.

Cuerunku (CrieKTpoMeTpsl) [-u3nmydenust yenoBeka. CrocoObl omnpeereHus akTHBHOCTH | -
M3ITyYaolUX HYKIUIOB, TUIBI CUETYMKOB, TUIIMYHBIA MPOTOKOJ U3MepeHuil. MeToapl onpeneneHus
aKTUBHOCTHU [ [ IU3Ny4daromnX HYKIUIO0B.

7. Jlo3uMeTpbl HEUTPOHOB.

Jlo3umeTpsl aMOMEHTHOTO KBUBAJICHTA J03bI. ABYXKaMEpHbBIE U3MEPUTENIH KEPMbl HEHTPOHOB.
WHauBuayanbHble 103UMETPBI HEUTPOHOB. ABapHUilHbIE J1O3UMETPBI.

JIABOPATOPHBIU [TPAKTUKYM

[TpuGopHbIil cocTaB B 1a0opaTopuu MpPaKTUKyMa TO3BOJIIET oOecreuuTh Ooiiee TIyOoKoe
ocBoeHue Kypca. CTy[eHT Mojy4aeT 3a/laHie Ha MPOBEJEHUE CaMOCTOSITENIbHOrO ucciaenaoBanusi. OH
3HAaKOMHUTCSA C PEAIbHBIMU OINUCAHUAMU IPUOOPOB U YCTPOWCTB, COCTABIAET CXEMY IPOBEACHUS
SKCHEpUMEHTa W, Iocie 0A00peHHs e€ IpernojaBaTesieM, NPOBOAUT HEOOXOAMMBbIE HU3MEPEHUS U
00paboTKy MoTydYeHHON HH(GOPMAITUH.

Tunuusele 3a1aHus:

1. Beibop mopora TUCKpUMUHAIMK U ompenesneHue 3()(eKTHBHOCTH PErucTpaluy o-4acTHUI]
CUMHTWUISIIUOHHBIM PaIMOMETPOM C JUCIIEPCHBIM CLIUHTUILIATOPOM.

2. YcranoBka Majoro (oHa: onpeaesneHre noAaaBieHus (OHA ¢ MOMOIIBIO CBHHIIOBOW 3aIlIUTHI
U KOJIbLIa CYETUYMKOB, BKIIOYEHHBIX B CXEMY aHTHCOBIIAICHUI.

2.1. PaguomeTp TEIUIOBBIX HEHUTPOHOB C MPOMOPLUUOHAIBHBIM OOpPHBIM  CUETYUKOM:
OIlpeJieJIeHue Mopora JAWCKPUMHMHAIUK (OHA Y-U3IY4dEHHUs, ONPEAEICHUE YYBCTBUTEIBLHOCTH
pazuoMeTpa ¢ MOMOLIbI0 00Pa3OBOr0 HCTOUHUKA OBICTPBIX HEHTPOHOB.

2.2. Paguomerp OBICTpbIX HEHTPOHOB Ha 0a3e CUMHTWUIALMOHHOIO JETEKTOpa, MOJaBIECHUE
BKJIaJia UMITYJIbCOB OT Y-U3JIyU€HUs, ONIPENEICHNE YyBCTBUTEIbHOCTH.

2.3. «BceBonHOBOI» panmuomMeTp HEUTPOHOB. OmpenesieHne 4yBCTBUTEIBHOCTH PETUCTPALMU
HEUTPOHOB.

3. UnnuBuyanbHble JO3UMETPHl Y-u3inydeHus. IIpoBectu obOiydyeHue B mosie oOpa3noBOro
ncroyHuka y-uszinydenus TJIJ] u POJI] no3umMeTpoB, onpeaeanTs UX J030BYIO UYBCTBUTEIBHOCTD.

4. CpaBHUTH MOKa3aHUS HOCHUMBIX [O3UMETPOB Y-U3IydeHUs (MOHM3AIMOHHBIM J03UMETD,
JIO3UMETP € Ta30pa3psAAHbIM CUETUMKOM, CHUHTWIIAIUOHHBIE A03uMeTphl ¢ kpuctamioMm Nal (Tl) u
KOMOWHHUPOBaHHBIM CLUHTWUIATOPOM) NpPU U3 HU3MEPEHUH «B BO3AYyXE», 3a IOJUITUICHOBBIM
06apbepoM U B MOJIUITUICHOBOM KOJIOLIE.

5. Onpenenuts aMOMEHTHBIM HKBUBAJIEHT J103bl HEMTPOHOB WM MHIUBUAYaJIbHBIH 3KBHUBAJICHT
JIO3BI.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Ol"paHI/I‘IeHHOG YUCJIO CTYACHTOB IO3BOJIACT IMPOBOAWTH 3aHATHA C AKTHUBHBIM BOBJICUCHHUEM
cIymiatesieil B IO3HaBaTEIbHBIN MPOLECC, COBMEINAS JIEKIIUH C SJIEMEHTAMH NTPAKTUYECKUX 3aHATHH U
CEeMHUHApPOB.

JlanHblii Kypc Oasupyercss Ha 3HAHHMAX, [OJYYCHHBIX CTYJCHTAMH II0 JIO3UMETPUH
MOHU3UPYIOUINX HU3IJTyYeHUH, OOIIeH >JIEKTPOTEXHUKE M AJIEKTPOHUKE M IO 3KCIEePUMEHTATIbHON
AIepHON (pU3HKe.



Kypc HaunHaeTcs ¢ 03HaKOMJIEHUSI CUCTEMBI IEpPEJaUYn €UHUILL OT ['ocygapcTBeHHOro DTajloHa
pabounM cpeacTBaM uzmepenus. Cieyer oOpaTUTh BHUMAaHUE Ha BO3PACTAIOILYI0 HEONPEAEIEHHOCTD
n3MepsieMo BeNMYMHBI 1O Mepe yaaineHus oT [ocynmapctBeHHoro OrtanoHa. Cpean o0Omux
TpeOOBaHUI, NPEabIBISIEMbIX K JO3UMETpPaM M paJuoOMeTpaM, HE0oOXOIuMO OOpaTUTh BHUMAaHHE
CTYJEHTOB Ha TEPMHH IOKa3aTeIu KayecTBa, (PAKTHUECKU 3TO XapaKTepUCTHKa ycTpoiicTB. Cpeau HUX
JUIZ OCBOEHHMS Kypca WIparOT TaKue IIOKa3aTelnH, Kak [Iuana3oH W NOAJUala3OHbl HW3MEpPEHUH,
JIMana3oH SHEPruil 4acTul, OCHOBHBbIE U JIONOJIHUTENbHBIE MorpemHoctd. HeoOxoaumo mokasarhb
pasnuuue B TpeOOBAHUAX, MPEAbIBIAEMBIX K MHIUBUIYabHBIM, HOCUMBIM, IEPEHOCHBIM MpHOOpaMm.
Crnenyet BBIAEINUTDH NOKA3aTENN KaueCTBA MHANBHUIyJIbHBIX JO3UMETPOB.

Tak kak kypc «Jlo3uMeTpus MOHUZUPYIOIUMX W3IYyYEHUNW» YHUTACTCA IapajulebHO, TO
M3yYeHHe HauWHaeTcs ¢ paxuoMeTpoB. HeoOXxoauMo naTh B BHJIE pUCYHKA 33/1a4d PaTUOMETPOB U
MI0Ka3aTh UX MECTO B CHCTEME KOHTPOJIS palalliOHHON 0€30MacHOCTH.

Kaxaplif  CTyZeHT [OJKEH BOCHPHHITH HEOOXOIUMOCTh pa3pabOoTKu HM30HpaTeIbHbBIX
pazuoMeTpoB. YCBOUTh (PyHIaMEHTAIbHYIO PA3HUILY MEX1y U3MEPEHHEM TOKa U MOTOKA U3JIy4YEHUs U
BBITEKAIOLINE OTCI0J]a TPEOOBAHNUS K TOJIIIUHE JETEKTOPA.

Heo6xonnmo npuBecTr MpUMeEphl PErHMCTPallUU a-4yacTULl, (POTOHOB IIPU TOJIIIMHE JETEKTOpa
MHoro Messbie 1/0], unu R u Gonbiie uem 1/0]. umu R, coorBercTBeHHO. IlokakuTe crpemieHne
MOKa3aHU K OECKOHEYHOCTU NMPH M3MEPEHHH IUIOTHOCTU MOTOKA U K 72 IPU U3-MEPEHUH TOKA IO
Mepe YMEHBIIECHUS PACCTOSHUS 1€TEKTOP-UCTOYHUK.

[Ipurnacure ABYX CTYAEHTOB M IIPEIJIOKUTE KM HApUCOBaTh Ha JOCKE 3aBUCHMOCTb
MOHOHAIIPABJIEHHOI0 TOTOKA a-4acTHUI] OT IJyOWHBI NMPOHMKHOBEHMS B BEIECTBO M 3aBUCUMOCTH
IUIOTHOCTU MEpPEeAaHHON SHEPruu OT IIIyOWHBI. YTOMSHUTE 00 Y3KOM HDHEPreTHYECKOM Iuarna3oHe
HCITyCKaeMbIX PAJUOHYKINIaMHU a-4aCTHULl.

CTyneHT JOJDKEH HPEeACTaBIsATh OCOOCHHOCTHM pAacCHpOCTPaHEHUs a-yacTHLl B BEIIECTBE,
ypoBeHb JuMHeHHON mnepemaun sHepruu (JII1D), macmrad mpobera a-yacTull, peaau3alMio 3THX
CBOWCTB TmpH pa3paboTke OJIOKOB JETEKTUPOBAaHUS M30UpaTeNbHBIX paguomeTrpoB. HauaTh
paccMOTpeHHe a-paJuoMETPOB CIEAYET C pacCpOCTPAHEHHBIX BO BCEM MUpPE IPUOOPOB C AUCIIEPCHBIM
CHMHTWIIIATOpOM. [loKakuTe mpu mpocTelIIel OIEeHKE pa3HHIy B TOTJIOMIEHHBIX SHEPTUSAX TPHU
B3aMMOJICHCTBHH a-4aCTHUI[ M AJIEKTPOHOB.

3arem cremyer JaTh ONMCAHWE TMPHHIWIA PabOTHl MPOMOPIHOHAIBLHOTO cuérunka. HykHO
MIOKa3aTh CXEMY HCIIOJIb3YEMBIX KOHCTPYKITHHA.

[lpurnacure CTYAEHTOB BBICKa3aThb WX MHEHHE O 3aBUCHMOCTH KOX(QHIMEHTa Tra30BOTO
yeunenus (KI'Y) oT qruamerpa HUTH, HaNIPsDKEHUS U JJABJICHUSL.

[TomuepkHuTEe HEXenaTenbHbIM 3((EeKT OT MPOHMKHOBEHHS B 00BEM cu€Tumka BO3AyXa U
MapoB BOJIBI.

[Tpu paccMOTpeHHMH TMOTYTIPOBOJAHUKOBBIX JIETEKTOPOB MPHUIIIACUTE KOTO-JIM00 U3 CTYy-ICHTOB
OOBSICHUTH NMPUHIOUI padoThl. [laiiTe KpaTkoe HAaOMUWHAHHE O CTPYKTYpE AECTEKTOpa, 3aBUCUMOCTH
IIMPHUHBI TIepexo/ia OT HanpspkeHUs. CTyICHT TOJDKEH MOHATH, I0YeMy B MOTynpoBoaHUKOBBIX (ITIT/T)
pamromeTpax 00s3aTeIbHO HCIONB3YIOT 3apsI0YyBCTBUTEIIBHBIN YCUITUTEI.

JlaiiTe 3aBUCHMOCTh TONPABOK OT TOJIIMHBI OKHA JETEKTOpa Ui TOHKOTO M TOJCTOTO
UCTOYHMKOB. [IpuBeMTE PHCYHOK, KAK MEHSETCS a-CIIEKTP OT TOJIIUHBI NCTOYHUKA.

[Ipu n3ydenun paszzena o b-paguoMeTpax HEOOXOAMMO BCIOMHHUTH O THUIMYHBIX CIIEK-TPax
9JIEKTPOHOB U IMO3UTPOHOB, UX NMPOXOXKIEHUHM Yepe3 BELIECTBO, YTO  HEOOXOIUMO NpPU BBEICHUU
MOTIPABOK HA TOTJIOIIEHHE b-M3Ny4eHHs B OKHE WJIM CTEHKaxX JIETeKTOpa. 3HaTh OTBET Ha BOIMPOC,
MoYeMy TMPEANOYUTAIOT OPraHMYECKHUEe KPUCTAUIBI B OJIOKaX JETEKTUPOBAHMS M Kak MOAOMpPATH



TOJIIMHY cUUMHTWLISITOpa. [Ipu uccienoBaHusx 3arps3HEHHOCTH BOJbI, IPOJIYKTOB MUTAHUS W T.II.
YPOBHU aKTHUBHOCTHU OBIBAIOT MaJIbI, M (DOH CIIYXKHUT CEpbE3HON MOMEXOH, KAKOBHI MIPUPOTHBIE METOIBI
YMEHBIICHHUS BKJIana GoHa.

JlaiiTe CTPYKTypHYIO CXEMy YCTaHOBOK Majoro ()oHa W CamMoro YyBCTBHTEIHHOTO B MHUPE
pamuometpa PEK-4 em, ucnonp3yromiero Mmetos coBnaaennii. OCTaHOBUTECH Ha MPOOJIeMe N3MEPEHUS
TPUTHUS; OMUILINUTE CXEMY PaIHOMETPOB Ul PETUCTPALIMU AKTUBHOCTH MPOO C TPUTHUEM.

PaccmoTpeB pammomerpsl a- U b-uU3NMydeHuUs, cleAyeT MepedTH K paJuoMeTpaM Tra30B H
a’po3onedd. Hapucyiite cxeme paauioMeTpa Ta3oB C BOJOKOHHBIM (UIBTPOM MJI OCAXKICHUS
a’po3oiieil. OCTaHOBUTECH HA MPOOJIEME IPaTyUPOBKHU Ta30pa3psAHOro CUETYNKA B 00BEMHOMN TpyoOe.

[Ipu omnucanum paguoOMETPOB >KUJIKOCTEH, BKJIIOYAs BOJY, KPAaTKO OMMIIUTE MOTPY>KHbIE
JIETEKTOPBI.

OOBIYHO HET HEOOXOIUMOCTH B UCIOJIL30BAHUU g-PAAMOMETPOB, a MPUMEHSIOT OOBIYHO g-
no3uMeTpel. CTyACHT JOJKEH BCHOMHHTH, YTO TaKOE IMOTJIONMICHHAs 032 M KepMa, KaKOBBI
TpeOOBaHUS K IPUOIU3UTEILHOMY SKCIIEPUMEHTAIbHOMY OIPEAEICHUIO KEPMBI.

[Ipurnacure cTyAeHTOB OOBSICHUTH, YTO TAaKOE SKBUBAJCHTHAas /1032 U DKBUBAJICHT JO03bI,
ONepalMOHHbIE BEIMYMHbI. HamoMHUTE, 32 KAKUM SKPAHOM CJIEAYyEeT U3MEPATH MOIVIOUIEHHYIO A03Y.

HeoOxomumo TmoKa3aTh, Kak BbIOpaTh O00BEM M HANpsHKEHHE MOHMU3AIMOHHOTO JO03MMETpa,
MPEACTaBUTh YHEPreTUUYECKYI0 3aBUCHUMOCTb MOKAa3aHUU JO3MMETpa NPH Pa3HBIX TOJIIMHAX CTEHKHU
KaMmephbl.

[Ipn paccMOTpeHMH CHUHTHUISIIIMOHHBIX JIO3UMETPOB HEOOXOJUMO OOBSCHUTH, KaKOM
CIUMHTHJUISITOP TPEANOYTHTEICH, KaK BBIOPATh JMAMA30H MPHKIAIBIBAEMOIO HANPSDKEHUS W Kak
OLICHUTH aHOIHEIA TOK.

TepMOoIIFOMUHECHIEHTHBIE IETEKTOPHI HAIIIA TOBCEMECTHOE TPUMEHEHUE U1 MHIUBUAYaJIbHON
no3umetrpuu. OObICHUTE, KAKOBBI CIIOCOOBI CUNTHIBaHUS MH(GOPMAIIMK, KaK YIy4IIUTh 1030By0 D34
JI0O3UMETPOB.

CTyneHT JOHKEeH UMETh MPEJICTaBICHHE O paauo(OTOIIOMUHECIIEHTHBIX JO3UMETpax, Cocooe
CUMTHIBAaHUS HHPOPMAIIIH, METOJIaX MOIePKaHUS CTAOMILHOCTH aNlapaTyphl.

[TpuBeauTe PUCYHOK, MOKA3BIBAOIINN CHEKTP MOTIONICHHS ()OTOHOB CBETa JJIsi 00IyUYEHHOTO
U HEOoOIy4€HHOrO JEeTEKTOPOB M, COOTBETCTBEHHO, CIIEKTPHI 3MHCCHU cBera. Jlyis crabwim3anuu
YyBCTBUTEILHOCTH YCTAHOBKH IPUMEHSIOT TMEPUOJAMYECKYI0 B TPOIECCE CUMUTHIBAHUS TMOKAa3aHUUN
MapTUU JETEKTOPOB JIMOO yCTAaHOBKY CTEKJIa C OKHCJIAMH MapraHiia, JM0O CBE-TOBOTO CHUTHaJA OT
HCTOYHUKA CTAOUIIBHOTO CBEUCHUSI.

[Ipu n3yueHnn 1O3UMETPOB C Ta30pa3psIAHBIMUA CUETYMKAMH CTYACHT JAOJDKEH MOHATh, I0YEMY
BO3MOXKHO M3MEpPEHHUE JT03bI WM MOIIHOCTHU JI03bI, KOT/Ia CUTHAI HE 3aBUCHUT OT dHEpruu (JOTOHOB (U
COpTa YacTHI]), KAKOBBI IIyTH yJIy4lIeHHsl 1030BoH D3Y.

[Tokaxwurte, 4TO ISl JETEKTOPOB, WMEIOIMIMX HW30BITOYHYIO UYyBCTBUTEIBHOCTh K (POTOHAM
MaJiol HEPTHH, UCTIONB3YIOT Mep(OpUPOBAHHEBIC SKPAHBI U3 KaaMusl, 010Ba. TpedyeTcs: moHu-MaHKe
3aBUCUMOCTH CKOPOCTH CUETA OT MOITHOCTH JIO3HI.

HeilitpoHHoe wu3mydeHHe XapakTEpHU3yeTCs MPOTSHKCHHBIM HSHEPTETHUYECKHUM CIEKTPOM OT
MHJUTARJIEKTPOHBOJIBT 10 J€CATKOB M»aB.

B panuanmonHoi 6e30macHOCTH MOBCEMECTHO MPUMEHSIOT PaIUOMETPhI OBICTPHIX HEHTPOHOB
Ha OCHOBE JHMCIEPCHOT0 KOMOMHHPOBAHHOTO CIMHTUIUIATOPA U HEOOXOIUMO Mpen-CTaBiiaTh ero D34
U BO3MOXHOCTh €€ UWHTEepIpeTanuu noporoBod ¢yHkuuend. s OeTEKTUPOBAaHUS TEIUIOBBIX
HEHUTPOHOB HMCMONB3YIOT JAUCIIEPCHBIC, HACBIIICHHBIE OOPOM CLHUHTUILISTOPHI MU KOPOHHBIE OOpHBIC
Cu€TYMKH, a MHOTAa HaroJHeHHbIe 3He cuérunku.



CryneHT [OJDKEH IOHMMAaTh, KAaKME€ BO3MOYKHOCTH OTKPBIBAET METOJ MPEABAPUTEIBHOIO
3aMeJIIEHHsI HEUTPOHOB BO «BCEBOJIHOBBIX)» CUETUMKAX U 103UMETPAX.

YacTp Kypca MOCBSIIEHA U3YYEHHUIO PaJOMETPOB-CIIEKTPOMETPOB.

B nepByto ouepenb, HEOOXOUMO IOKa3aThb BO3MOYKHOCTH, IMPHUHILIUI pabOThl U Ha3HAYEHHE
CUMHTWUTSILIUOHHBIX, MOJYNPOBOJHUKOBBIX CHEKTPOMETPOB. OOBICHUTH, YTO Takoe HNpuOopHas
¢dopma IMHMH, KaK CBs3aHa IIMPHHA IMKa Ha IOIyBbIcOTe ¢ aucnepcuei. HeoOxomumo yBs3aTh
MeTOobl 00pabOTKM NPUOOPHBIX CIEKTPOB C PELICHHMEM HHTErpalbHbIX ypaBHeHHH. HeoOxomumo
NPEICTAaBIATh 3aBUCUMOCTh 3 dekTuBHOCTH, (OpMBI JMHUM M  paspemeHus oT o0bEMa
cuuHTWLIITOpPa. CTyIEHT OJIKEH MPEACTABIATh JOCTOMHCTBA U HEAOCTATKHU IOIYIIPOBOAHUKOBBIX U
CUMHTWUISILIUOHHBIX CIIEKTPOMETPOB.

JInsi a-CrIeKTPOMETPUH OOBIYHO HCIIONB3YIOT KPEMHHUEBBIE MOIYIPOBOIHUKOBBIE JETEKTOPHI.
Hanomuute crysneHTaM O 3aBUCHUMOCTH CIEKTpa 3MHUCCHM U3 Npod oT ToaumuHbl.  [lokaxwure
3aBUCUMOCTH ()OPMBbI UMITYJIbCA OT LIUPUHBI IEpEX0a.

ABTOp(BI):

Kpamep-AreeB EBrenunii Anexkcanapoud, 1.¢.-M.H.,
npodeccop



