MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA PAJIUALIMOHHOM ®MU3UKU U BE3OITACHOCTH ATOMHBIX TEXHOJIOT Ui

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MHCTPYMEHTAJIBHBIE METO/IbI PAJIMALITMOHHOM BE3OITACHOCTH

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
Eﬂ

vy . ) = e

S 2 s - =3 S 8 -

2 185 |5 |FZ | |e2ds |g |ZE
= S = % | B =% | = =z§g & g 33
3 S . | E& | E g = | & &£ g " - = &
e X | 59 = < = e o % dy A = g
= L) o =z s = © J == g = A
O 2 (= |2 2= S ® 2 g M~ < S S o
o =2 | O |’ =S |BRF | m=E30 = S Z 5
7 5 180 32 32 16 46 0 C)
Uroro | 5 180 32 32 16 16 46 0




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:

Hay‘IHO-I/ICCJ'Ie,I[OBaTeHI)CKI/Iﬁ

3amaua O0BexT mim o01acth | Kox m HanmenoBsanue | Kox u HamMeHOBaHHe
npodeccuoHaIbLHOM 3HAHUSA npogeccuoHaAIbLHOM HHAUKATOPA
nesiteabHoctu (3I1/1) KOMIIETEHIINH; JAOCTHKEHUSI
OcHoBaHue npo¢eccuoHaAIbLHOM
(mpogeccHOHANBHBINH | KOMIIETEHUMHU
cranpaprt-I1C, ananu3
onbITA)




HccnenoBanus
TIEPCIIEKTUBHBIX THUIIOB
SITIEPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
Teropu3nIecKre
Hccae0BaHus
MEePCIIEKTUBHBIX
TB3JIOB, TOILJIUBA,
KOHCTPYKIIMOHHBIX
MaTepuasoB 1
TEIJIOHOCUTETIEH.
Pa3pabotka mozeneit u
MIPOTPaMMHBIX
KOMILJIEKCOB JIJIst
pacuera
TEIJIOTUPABINYECKUX
Y HEUTPOHHO-
(U3NYECKUX MPOLIECCOB
B aKTUBHBIX 30HAX
MEePCHEKTUBHBIX
SIIEPHBIX PEAKTOPOB.
Coznanue u
MIPUMEHEHHE
YCTaHOBOK U CUCTEM
JUTSI TIPOBEICHUS
TEIIO(U3UYECKUX,
SIIEPHO-(PU3MIECKUX
HCCIIEJOBaHUIA,
HEPaBHOBECHBIX
(U3NYECKUX MPOLIECCOB
HccnenoBanus

SnepHble peakTopsl,
SHEPTETHYECKHE
YCTaHOBKH,
TETJIOTUIPABITHYECCKUE
U HEUTPOHHO-
(bu3nyeckre mpouecchl
B aKTUBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TEIJIOBBIE U3MEPEHUS U
KOHTPOJIb,
TEIMJIOHOCUTEH,
MaTepHuaibl SASPHBIX
PEaKTOPOB, SIIEPHBII
TOIJIMBHBIN ITHKII,
CUCTEMBI O0eCTIeUeHUs
0e30IacHOCTH,
CUCTEMBI YIIPaBIIECHUS
SIIepHO-PU3UIECKIMHU
YCTaHOBKAMH,
MpOrpaMMHEIE
KOMILIEKCBI JUIst
WCCIICIOBAHUS SBJICHUN
Y 3aKOHOMEPHOCTEH B
o0iacTu Ternopu3nKu
U SHEPIeTUKH,
SIIEPHBIX PEAKTOPOB

SnepHbIe peaKTopsl,

ITK-3 [1] - Criocoben
MIPOBOJIUTH
¢dusnueckue
9KCIIEPUMEHTEHI 110
3aJlaHHOM METO/IHKE,
COCTaBJIAThH OIUCAHUS
MIPOBOANMBIX
HCCIICIOBaHUM,
OTYETOB, aHAIH3Y
pe3yIbTaTOB U
MOJITOTOBKE HAYYHBIX
myOIUKaIit

Ocnosanue:

[TpodeccrnonanbHbIM
cranaapt: 24.078

ITIK-7.1 [1] - Criocoben

3-T1IK-3[1] - 3HaTh
OCHOBHbIE (pU3HUECKHe
3aKOHBI U METO/IbI
00pabOoTKH TaHHBIX ;
V-IIK-3[1] - ymets
paboTath 10 3aJaHHOMN
METOJIMKE, COCTABIIATh
OTICaHUS TTPOBOTUMBIX
UCCJIEOBAHUN U
OTYETHI,
MOATrOTaBINBAThH
MaTepuabl 1Jis
HAYYHBIX MTyOJIHUKAIIHIA;
B-IIK-3[1] - BnageTs
HaBBIKAMU MPOBEJICHUS
buznyecKkux
AKCIEPUMEHTOB 110
3aJIaHHOM METOJINKE,
OCHOBaMHU
KOMITBIOTEPHBIX U
UH(GOPMAIMOHHBIX
TEXHOJIOTU, HAyYHOU
TEPMHUHOJIOTHUEN

3-TIK-7.1[1] - 3HaTh

MEPCIIEKTUBHBIX TUIIOB | DHEPreTUYECKHE K ITIOATOTOBKE U METO/IBI
SIIEPHBIX YCTaHOBKH, aHaJINU3Y MaTeMaTeMaTHYeCKOro
JHEPreTUYECKUX TEIUIOTU/IPaBINYecKue | MHPOPMALIMOHHBIX aHajau3a Juist
YCTaHOBOK, 1 HEUTPOHHO- UCXOJHBIX JAHHBIX 7S | MOJEIUPOBAHUS
Terodu3nyeckue ¢u3nyeckre Npoueccsl | MpoBEICHUS HENUTPOHHO-
HCCIIEIOBaHUS B aKTHUBHBIX 30HaX MaTeMaTHYeCKOTo buznyecKkux u
MEePCIEKTUBHBIX SIIEPHBIX PEAKTOPOB, MOJEJIUPOBAHUS TeMI0(QU3NUECKUX
TB3JIOB, TOILJIVBA, TETUIOBBIE U3MEPEHUS U | HEUTPOHHO- npoiieccoB B SIDY;
KOHCTPYKLIHMOHHBIX KOHTpOJIb, du3nueckux u V-1IK-7.1[1] - ymeTts
MaTepUajoB U TEIJIOHOCUTEIH, TETUTO(PU3MIECKUX IIPOBOJIUTH
TEIJIOHOCUTENIEH. MaTepuaibl AepHBIX npoiieccos B 0V MaTeMaTU4YeCcKoe
Pa3zpaboTrka Mozeneit u | peakTOpOB, sIICPHBIN MOJIEIUPOBAHUE
MIPOrpaMMHBIX TOIUIMBHBIN LMK, OcHosanue: HEUTPOHHO-
KOMILIEKCOB ISt cucremsbl obecriedenust | [IpodeccrnonanbHbIi buznyecKux u
pacuera 0€301acHOCTH, cranaapt: 24.078 TEIIO(PU3NIECKIX
TEIJIOTUAPABINYECKUX | CUCTEMBI YIIPaBICHUS npoueccos B SADY;

U HEUTPOHHO- sIIepHO-PU3MIESCKIMHU B-IIK-7.1[1] - BnageThb
(U3NIECKUX MPOIECCOB | yCTaHOBKAMH, CTaH/IapTHBIMU

B aKTUBHBIX 30HaX MIPOrpaMMHBIE nakeTaMu
MEPCIIEKTUBHBIX KOMIUIEKCHI JJIs1 ABTOMAaTU3UPOBAHHOTO




SIIEPHBIX PEAKTOPOB.
Co3nanue u
MIPUMEHEHHE
YCTaHOBOK U CUCTEM
JUTSL IPOBEJICHUS
TETIOPU3UIECKHX,
SIePHO-(PUBUUECKUX
HCCIEIOBaHNH,
HEPaBHOBECHBIX
(hU3UYECKUX TPOIIECCOB

HWCCIEIOBAHMS SIBICHUHN
Y 3aKOHOMEPHOCTEN B
o0iacTu Teropu3nKu
U DHEPTETUKH,
SIIEPHBIX PEAKTOPOB

OpFaHI/IBaLII/IOHHO-praBHeH‘-ICCKI/Iﬁ

Cosnmanue u
MIPUMEHEHUE
YCTaHOBOK M CUCTEM
JUTSL IPOBEJICHUS
TETIIOPU3UIECKHX,
SIePHO-PUBUUECKUX
HCCIEIOBaHNH,
HEPaBHOBECHBIX
(u3HYECKUX MPOILIECCOB

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

SnepHbIe peakTopHl,
JHEPreTUYECKUE
YCTaHOBKH,
TEIUIOTUIPABINYECKUE
Y HEUTPOHHO-
¢bu3nUecKre npoueccs
B aKTHUBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TEIUIOBBIE U3MEPEHUS U
KOHTpOJIb,
TEIJIOHOCHUTEIH,
MaTepHabl IAEPHBIX
PEaKTOPOB, SIACPHBII
TOIUIMBHBIN LIUKJI,
CUCTEMBbI O0ecTieueHus
0e30I1acHOCTH,
CUCTEMBI YIIpaBJICHUS
AIEPHO-(PU3UYECKUMHU
yCTaHOBKamH,
IIPOrpaMMHBbIE
KOMIUIEKCHI JJIs
UCCIIEIOBaHMS SIBJICHUN
Y 3aKOHOMEPHOCTEN B
00J1aCTH TeIUIOPU3UKU
U DHEPIreTUKH,
SJIEPHBIX PEAKTOPOB

ITK-9 [1] - Crocoben k
BBINOJIHEHHIO paboT 1o
CTaHJAPTH3AINA U
HOJTrOTOBKE K
ceptudukanuu
TEXHUYECKUX CPEJICTB,
CUCTEM, 000PYOBAHUS
U MaTepuanoB

OcHosanue:
[IpodeccuonanbHpIit
cranaapt: 24.032

MIPOEKTUPOBAHUS U
HUCCIENOBaHUN

3-TIK-9[1] - 3naTh
HOMEHKJIaTypy padoT
0 CTaHAAPTU3AINN U
MOJITOTOBKE K
ceptudukanuu
TEXHUYECKUX CPECTB,
CHCTEM, MPOIIECCOB,
o0opyaoBaHus U
MaTepHaloB;
V-IIK-9[1] - Y™meTh
BBITIOJTHATE Pa0OTHI 11O
MOJITOTOBKE K
ceptudukanmu
TEXHUYECKUX CPEICTB,
CHCTEM, MPOIIECCOB,
o0opyaoBaHUA U
MaTepHaloB;
B-IIK-9[1] - Bnanets
OCHOBHBIMH HaBBIKaMU
ceptuduxanyu
TEXHUYECKUX CPEJICTB,
CHCTEM, MPOLIECCOB,
000pyI0BaHUS U
MaTepuasoB

Hamnpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccuonanshoe
BOCIIUTAHUE

Co3zanne yciaoBHi,
00eCIeunBarOIINX,

(B24)

3anaun BocruTaHus (KOJ)

(bopMUpOBaHUE KYJIbTYpPbI
A7IepHOI 6e30I1acHOCTH

BocnmraTensHBIN TOTEHIINAI JUCITUILINH

1.Mcnions30BaHne BOCIUTATEILHOTO
noTeHIrana 61o0ka mpodeccnoHaIbHBIX
JTUCIUIUINH 1711 GOPMUPOBAHUS YyBCTBA
JUYHOM OTBETCTBEHHOCTH 3a COOMIOACHUE
SIEPHON U pagualMOHHON 0€30T1IaCHOCTH,
a TaKke COOMI0ICHIE TOCYAapCTBEHHBIX U
KOMMeEpYECKHX TalH. 2.Mcronb3oBaHne
BOCITUTATEIbHOTO NOTEHIINAIIA
CoJIepKaHusl yIeOHBIX TUCIUTIIINH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun




ADBCy», «OCHOBBI YKOJIOTUYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPTETHUKED,
«CucTeMbl paJalliOHHOTO KOHTPOJISD)
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 3a COOJII0JICHHE
3KOJIOTHYECKON U PaIMALIMIOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIIOJIATAIOIINX IOKYMEHTOB TI0
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHICKMMU PEryIUPYIOLIMMHU
OpraHamu, HOPM U TIPaBUIT OOpaIeHHs ¢
pPaZOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIUTATEIBHOIO MOTEHIIMANA Y4eOHBIX
mucuutuiiH « KOHTpos 1 qrarHocTrka
SICPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HanexHocts 000pyn0BaHUS aTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SAIEPHOTO TOIITHBHOTO
UKJIa», «S1epHble TEXHOIOTHH U
9KOJIOTHUS TOTUTMBHOTO ITUKIIA» IS
(bopMHpOBaHUS JINYHON OTBETCTBEHHOCTH
3a coOoIeHNe U obecrieyeHue
Knbep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MmacHOCTH 0ObEKTOB aTOMHOM OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(GOpPMaIMOHHOM 0€3011aCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3alIUTHl U XpaHEeHUsT HHPOpMaIn,
HPUHIUIIOB OCTPOCHHUS
TyOOKORIIETOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MaCHOCTH SJIEpHO-
¢uznyecKkux 0ObEKTOB.
4.Mcnonbp30BaHNE BOCITUTATEIBHOTO
MOTEHIIMAa COIepKaHus OJI0Ka
TUCIUILTNH «DKONIOTUs», «CUCTEMBI
pazuanoHHOTO KOHTPOJIsH, « OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SIEPHOI
SHepreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOI 3KOJOTUYECKON MO3UIIUI
MIOCPEJICTBOM M3yUYECHHS BOTIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacuocty ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYXKAIOIIYIO CPELy,
o0ecrieunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, MOAJEPKaHUE UX I[EJIOCTHOCTH U
YKU3HEOOeCIIeuynBaoImuX QyHKIHHI, yepes3
paccMOTpeHHEe BOIPOCOB PAAHAIIMOHHOTO
KOHTPOJISI TP 3aXOPOHEHUH U




[IpodeccrnonansHoe
BOCITUTAHUC

Coznanue ycinoBui,
00eCIeuyrnBaroInX,
¢dbopmupoBaHue
OTBETCTBEHHOCTH 32
oOecrieueHue
KrOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

nepepaboTKH SACPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHUS SIEPHOTO TOTTUBHOTO IIUKJIA.
1 .Mcnonp30BaHue BOCIUTATEIBHOTO
noTeHuuana 61oka nmpodeccnoHamIbHbIX
JTUCIUILINH 1711 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJallMOHHON O€30MacHOCTH,
a TaKke COOJI0IeHNE rOCYAApCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIHHOIO MOTEHIINAJA
CoJIepKaHusl yUeOHBIX TUCIUTUIMH
«AxTyanbHbIE TPOOIEMBI KCIUTyaTAIIH
ADBCy», «OCHOBBI SKOJIOTUYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPIETHUKED,
«CucTteMbl paguaIiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOICHNE
JKOJIOTHUYECKON U PaMAllMOHHON
0€30MacCHOCTH MMOCPECTBOM U3YUCHHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KyJbTYpe AepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
opraHaMu, HOPM U TPaBUJI 0OpaIeHus ¢
pPaZOaKTUBHBIMH OTXOJAMHU U SACPHBIMU
Martepuanamiu. 3.Mcnonp3oBanue
BOCIIMTATEIHHOTO MOTEHIINAA Y4eOHBIX
nucturiuH «KOHTpOIbs M TUarHOCTHKA
SIIEPHBIX SHEPTETUUYECKUX YCTAaHOBOKY,
«HanexHocTs 000py10BaHUSI aTOMHBIX
PEaKTOPOB M YIPABICHUE PUCKOMY,
«be301MacHOCTh IEPHOTO TOITUBHOTO
[UKJIa», «S1epHbIe TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOTO IIUKJIa» AJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coO0IeHNe U obecrieyeHue
KnOep6e30nacHOCTH U MH()OPMAITMOHHON
0€e301acHOCTH 00BEKTOB aTOMHON OTPACIH
yepe3 U3yueHHe BOIPOCOB OPraHU3aIHH
MH(POPMALIMOHHON OE30MTaCHOCTH Ha
00BEKTaX aTOMHON OTPaciid, OCHOBHBIX
MIPUHIIATIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3aIIUTHI U XpaHSHUS HHPOPMAITUH,
MPUHIIUIIOB TOCTPOCHUS
[TyOOKOAIIICTIOHUPOBAHHOMN M THOKOM
CUCTEMBI O€30MaCHOCTH SEPHO-
du3ngecKux 0OBEKTOB.
4.Vlcionb30BaHHE BOCITUTATEILHOTO
MOTEHIIMANA COIepKaHms OJI0Ka
TUCIUILTUH «DKONOTUs», «CUCTEMBI
paguaMOHHOTO KOHTPOJIs», «OCHOBBI




[IpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneuynBaroux,
dbopmupoBaHue
OTBETCTBEHHOU

3KOJIOTUYECKOUN IIO3Unun
(B26)

9KOJIOTUYECKOM 0e30MacHOCTH B s7IepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOH 3KOJIOTUYECKON MO3ULIUN
MOCPEACTBOM H3yUEHHUsSI BOIPOCOB
o0ecreyeHns TaKoro ypOBHS
6e3omacHoctu ADC, pu KOTOPOM
BO3/IEIICTBHE HAa OKPYKAIOIIYIO CPELy,
o0ecreynBaeT cOXpaHeHHE MPUPOIHBIX
CUCTEM, MTOAJEPIKAHUE UX LIEIIOCTHOCTH U
YKU3HEOOEeCTIeunBaIMuX (QYHKIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaANALIMOHHOTO
KOHTPOJISI [IPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHHUS SJIEPHOTO TOIUIMBHOIO [IUKJIA.
1.Micnonb30BaHue BOCIIUTATEILHOTO
noTeHuuana 61oka nmpodeccnoHaabHbIX
TUCIUILINH A7 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
SIIEPHON U paJHallMOHHON O€30MacHOCTH,
a TaKke COOJI0ICHNE rOCYAAPCTBEHHBIX U
KOMMepuecKux TaiiH. 2.Mcnonp3oBanue
BOCIHUTATEIBHOIO MOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCIUTUIMH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOJIOTUICCKOMN
0€30MaCHOCTH B SIIEPHON IHEPIETUKED,
«CucTtembl pagualiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOU
OTBETCTBEHHOCTH 32 COOJII0JICHHE
JKOJIOTUYECKON U PaMAllMOHHON
0€30I1aCHOCTH MTOCPEJICTBOM HU3yUEHHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
OpraHaMM, HOPM M MpaBUJ 0OpaIeHus ¢
pPaZlOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
MmaTepuanami. 3.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAa Y4eOHBIX
quctuminH «KoHTposs ¥ JuarHocTuka
AJIEPHBIX SHEPTETHUYECKUX YCTAHOBOKY,
«HanexxHocTh 000py10BaHUSI ATOMHBIX
PEaKTOPOB U YIPABICHUE PUCKOMY,
«be3onacHOCTh s1€pHOTO TOMIMBHOTO
UKJIa», «S1aepHble TEXHONIOTHH U
HKOJIOTHS TOTUIMBHOTO IIUKIa» AJIs
dbopMUpOBaHUS THUYHON OTBETCTBEHHOCTH
3a coOII0IeHNE U 00ecTieYeHne
KrOepOe30nmacHOCTH ¥ HH(POPMAIIMOHHOK
0€30MacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 U3yueHHe BOIPOCOB OPraHU3aINH
MH(POPMALIMOHHOM OE30MTaCHOCTH Ha




00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
MIPUHITUTIOB TTIOCTPOEHUS CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIUTHl U XpaHEHUS] HHPOPMAIIHH,
MPUHIUIIOB TOCTPOEHUS
TyOOKOAIIIETTOHUPOBAHHON 1 THOKOM
CUCTEMBI O€30MaCHOCTH SIEPHO-
¢duznyecKkux 0ObEKTOB.

4. Vcnonbp30BaHME BOCIIUTATEIBLHOTO
MOTEHITHAIA COAep>)KaHus OoKa
JUCLUILIIUH «DKOJI0TUs», «CUCTEMBI
paguamoOHHOTO KOHTPOJIS», «OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SJEPHOM
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOM HKOJIOTHYECKOM MO3UIIUU
MOCPEICTBOM M3YUYEHHS BOITPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3omacHoctu ADC, npu KOTOPOM
BO3JICCTBHE HA OKPYKAIOLIYIO Cpeny,
obecreunBaeT COXpaHEHUE MPUPOTHBIX
CUCTEM, OJJIEp>KaHUE X LIETOCTHOCTU U
YKU3HEOOEeCTIeynBaMuX (QyHKIHH, yepes3
pPaccMOTpPEHHE BOIIPOCOB PaUallMOHHOTO
KOHTPOJIS MPU 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHUS SIEPHOTO TOIJIMBHOTO IUKJIA.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacts 1 1-8 16/16/8 25 K-8 3-TIK-
3,
VA
[1K-3,
B-
[1K-3,
3-T1IK-
4.1,
V-




3-TIK-

3-IIK-

YacTtb 2

16/16/8

25

KH-16

3-IIK-

3-IIK-

3-IIK-




V-
IK-9,
B-

IK-9,
3-T1K-

V-
IK-3,

[1K-3

Umoeo 3a 7 Cemecmp 32/32/16 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTuss 3a 7 3,
CemecTtp V-

4.1,
V-
I1K-
4.1,
B-
[K-
4.1,
3-I1K-
4.2,
V-
ITK-
4.2,
B-
[K-
4.2,
3-TIK-
4.3,
V-
IIK-
4.3,
B-
[K-
4.3,
3-IIK-
9,

V-
I1K-9,
B-
I1K-9

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB moinkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O06o3na | ITo1HOe HAaMMeHOBaHHE
yeHHue
KN KoHTpoJib 1o utoram
€) OK3ameH
KAJIEHIAPHBIN IIAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U yac. , yac. yac.
7 Cemecmp 32 32 16
1-8 Yacrts 1 16 16 8
1 DTalOHBI U CTAaHAAPTHI B 001aCTH HOHU3UPYIOIINX U3TyueHuil. | Bcero ayauTopHbIx 4acoB
OO0pa3oBble NCTOUHUKH. DTanoHHbIEe o, O0mue 2 |2 |1
TpeOOBaHUs K JO3UMETPaM U PAAHUOMETPaM. Owunaitn
0 0 0
2 Panuometpsl anbda-u3nydeHus: CUUHTIIUISIIUOHHbBIE cCUeTUnKH | Bcero ayIMTOpHBIX 4acoB
C IMCIEPCHOHHBIMYU CHUHTUILIATOPAMH, PaIUOMETPHI C 2 | 2 | 1
MPONOPUMOHAIBHBIMUA U KOPOHHBIMH CUETYMKaMHU. biiok- Omnutaiin
CXeMBI IPUOOPOB. 0 |0 |0
3 Pamnomerpsl 6eta-uznyuenus. Paguomerps ¢ Bcero ayiuTopHbIX 4acoB
razopaspsiAHBIMU CYETYMKAMU, OPTaHUYECKUMU 2 | 2 | |
CLMHTHJUISITOPAMHM, IPOIOPLUOHAIBHBIMUA CYETUMKAMHU. Ownnaitn
Y CTaHOBKH MaJloro (oHa. 0 | 0 | 0
4 CrienmanbHble paJOMETpPhI AJIs onpeesieHusl KoHIeHTpau | Beero ayauTopHbIx yacos
paZMoOaKTUBHBIX BEUIECTB B BOJIE, IPOAYKTaX MUTAHUS, 2 |2 |1
rpyHTax. Ot0op nmpob. Omnnaiin
0 |0 | 0
5 Pannomerpsl aspo3osei u pajoHa. Bcero ay1utopHsIx 4acoB
2 |2 |1
Ownnaitn
0 |0 |0
6 [Tpubops! nmst onpeneneH s MOTJIOMIEHHOH T03bI U KEPMBI Bcero ayiuTopHbIX 4acoB
¢dbotoHHOTrO M3NydeHus. MloHn3anoHHbIie JO3UMETPHI 2 | 2 | 1
(ToNmMHA CTEHOK KaMmep, HanpsikeHune, 00bem). Kamepsr 6e3 Ownnaiin
CTEHOK. 0 | 0 [0
7 CUMHTWUISIMOHHBIE I03UMETPHI MOIJIOMIEHHOM 10361 U KepMbl | Beero ayauTopHbIX 4acoB
¢doronnoro M3nyuenus. TepMOIIOMUHECHEHTHBIE JO3UMETPHL. | 2 | 2 | 1
J103UMETpHI ¢ Ta30pa3psAHBIMU cueTYnKamu. TpeOoBaHus K Owuuaiin
WHIWBUYaIIbHBIM JO3UMETPaM. 0 0 0
8 DneKTpoMeTpusi CabbIX TOKOB. Bcero aynuTopHbIX 4acoB
2 |2 |1
Omnuaiin
0 0 0
9-16 Yactp 2 16 16 8
9 [IpuMeHEeHNE CIEKTPOMETPUYECKUX METOJOB B 3a/1a4ax Bcero aynuTopHBIX 4acoB




paauaiuOHHOTO MOHHUTOPUHTIA. HpeI/IMYH_[eCTBa 1 HCEAOCTAaTKHU

2 | 2 | 1

CIIEKTPOMETPUYECKOT0 METO/Ia aHAIN3A. Ounaiin
0 |0 |0

10 Oco6eHHOCTH pa3IMYHBIX METOJIOB CEKTPOMETPHUU. THIIBI Bcero aynuTopHbIX 4acoB
creKTpoMeTpoB. CTPYKTYpbl CUHUHTUIUIALIMOHHOTO, 2 | 2 | 1
MIOJIyTIPOBOXHUKOBOTO, HOHU3aLlMOHHOI'O, MATHUTHOTO U BpeMs | OHaiin
MPOJIETHOTO CIIEKTPOMETPOB. POJIb BHIYMCIUTENIBHON TEXHUKH. | () 0 0

11 [Tpubopuas popma a1MHUH, €€ OCOOEHHOCTH U MEXaHU3MBbI Bcero ayiuTopHsbIX 4acoB
(bopMHpOBaHHUS ITUX OCOOCHHOCTEH /17151 pa3IMYHbIX 2 |2 |1
cnektpomeTpoB. OOpaboTka MpUOOPHBIX CIIEKTPOB. 3aada Owunaitn
UACHTU(UKAIMY HYKJIUI0B U aKTUBALIMOHHBIC U3MEPEHHUS. 0 0 0
MaTtpuuHblii MeTOJ1 00pabOTKH MPUOOPHBIX CIIEKTPOB.

12 Meroasl cieKTpoMeTpuM raMma-u3nydenus. Heoprannyeckne | Beero ayIuTOpHBIX 4acoB
Y TOJIYIPOBOJHUKOBBIE KPUCTAJIIBL. 3aBUCUMOCTh MPUOOPHBIX | 2 |2 |1
CIIEKTPOB OT pPa3MEepPOB KpuUcCTajljia, TUIIA U XapaKTCPUCTUK Omnuiaiig
CIIEKTPOMETPUUYECKOTO TPaKTa. I'a30Bble CIUHTUILIATOPHI HA 0 0 0
OCHOBE 0JIarOpOJHBIX ra30B. MeIUIMHCKNE aCIIEKThI
IIPUMEHEHHUS CIEKTPOMETPOB.

13 Metobl crieKTpoMeTpuH aib(a-uznydenus. MonuzanuonHas | Bcero ayMTOpHBIX 4acoB
KaMepBbl C CETKOH, MOTYNPOBOAHUKOBBIN IETEKTOP, AETEKTOP 2 | 2 | 1
1o BpeMeHu npojera. CnekTpoMeTpus anb(a-u3iaydeHus B Omnutaiin
3aJlayax OXpPaHbl OKPY’KaIOLIEH Cpebl. 0 0 0

14 Mertoapl cCrieKTpoMETpHH OeTa-u3IIydeHHUS. Bcero ayutopHbIX 4acoB
CUMHTHMIUIALMOHHBIE CIEKTpOMETpHI. [1oynpoBoHUKOBBIE 2 |2 |1
JETEKTOPBI. Omuiaiig

0 |0 |0

15 BoruncnuTenbHO-U3MEPUTEIBHBIE CUCTEMBI. PainomeTpsl- Bcero aynuTopHbIX 4acoB
CHEKTPOMETPBI. ABTOHOMHBIE CUCTEMBI ISl paUalliOHHOTO 2 | 2 | 1
MOHUTOPHHIA. Omnuaiin
CpaBHEHHE TI03UMETPUUYECKUX, PATUOMETPUUECKUX U 0 0 0
CIEKTPOMETPUUYECKUX MEeTOI0B i1l peleHus 3aaa4
paaunoskosoruu. Beibop merona, ero appexkTUBHOCTS,

HKOHOMMUECKAs 11€7€CO00pa3HOCTh. 3aKII0UeHHE.
16 O0630pHas JeKIHs. Bcero ayiuTopHbIX 4acoB

2 |2 |1
Ounnain
0 |0 |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

0Oo603na | Ilo1HOe HANMEHOBaHHE
YyeHue

OK ONEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepual
111 ITosTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuainsl




AM Aynmo-marepualsl

[1p3 [Ipe3enTanmun

T Tectol

OCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAIbI
ncC HMHTEepakTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue

7 Cemecmp

1-2 Bri6op nopora JucKpuMHHALIMY U OTIpE/IeTICHNE
3 GEKTUBHOCTH PETUCTPALIMU (--HACTUL] CUUHTHUISLIMOHHBIM
PagOMETPOM C TUCHEPCHBIM CUUHTUILIATOPOM.

3-4 YcranoBka masioro (hoHa: onpeesneHre moaaBiaeHus GoHa ¢
MTOMOIITBIO CBUHIIOBOM 3aITUTHI M KOJIbIIa CUETUNKOB,
BKJIIOUEHHBIX B CXEMY aHTUCOBIIAICHUH, ONIPEACIICHUE
YYBCTBUTEIBHOCTH K Pa3JIMYHBIM.

5-6 PaguomeTp TemaoBbIX HEUTPOHOB C MPOMOPLIMOHAIBHBIM
OOPHBIM CUETYMKOM: ONPEJICIICHUE TTOPOTa JUCKPUMUHAITUU
¢dboHa y-u3TyUYeHUs], ONPEeIeHUe YYBCTBUTEILHOCTH
paioMeTpa ¢ TTOMOIIBIO 00Pa3IOBOTO HCTOYHHUKA OBICTPBIX
HEUTPOHOB.

7-8 PamuomMerp OBICTPBIX HEUTPOHOB Ha 0a3¢ CHMHTUILIAIIMOHHOTO
JIETEKTOpa, MOJABJICHUE BKJIAa/1a UMITYJIbCOB OT Y-U3JIy4YEHHUS,
ONPEICIICHUE YYBCTBUTEIHHOCTH.

9-10 «BceBonHOBOW» paguoMeTp HEUTPOHOB. OnpezaeneHue
YYBCTBUTEIBbHOCTU PETUCTPALIUU HEUTPOHOB.

11-12 | UapuBuayaibHbIe TO3UMETPHI Y-u3iyueHus. [Iposectu
o0nydeHue B 1mojie o0pa3ioBOro NCTOUHMKA Y-u3mydenust TJI]]
u POJI/] 1o3UMeTpOB, ONPENEIUTh UX JO30BYIO
9YBCTBHUTEIBHOCTb.

13 - 14 | CpaBHUTH OKa3aHMSI HOCUMBIX J1I03UMETPOB Y-U31yUEHHS
(MOHM3AaLIMOHHBIN JO3UMETP, JO3UMETP C razopaspsIHbIM
CU€TUYMKOM, CHUHTUIIIUOHHBIE I03UMETPBI C KPUCTAIIIOM
Nal(Tl) 1 koMOMHUPOBAHHBIM CUUHTUIUIITOPOM) TIPU U3
U3MEPEHUH «B BO3/1yXe», 32 TIOJIMITHUICHOBBIM 0apbepoM U B
HOJIMATUIEHOBOM KOJIOJIIIE.

15-16 | Onpenenutb aMOMEHTHBII SKBUBAJICHT J03bI HEHTPOHOB U
VH/IMBUYaJIbHBIA S9KBUBAJIEHT J103BI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuzarust mporpamMMbl UCTIOIB3YIOTCS CIICTYIOIINE TEXHOIOTHU:

- JIeKOUM 10 Kypcy TpaJMLMOHHOTO THMA, HAa HEKOTOPBIX JIEKUUAX MpPUMEHseTCs
KOMITHIOTEPHBIM MPOESKTOP VIS MILTFOCTPALIMMA CIIOKHBIX YCTPOMCTB M IM3aiiHa TPUOOPOB;

- BBITIOJIHEHUE CTYACHTaMHU 3aJ[aHHi 10 paszienaM Kypca;

- IpOBeICHNE TaOOPATOPHBIX padOT ¢ aKTUBHON (HhOpMOIt 00yUEHHUS: TOTYYCHHE TEXHUIECKOTO
3a/laHusl, OOCYXKACHHE TEXHMUYECKOTO MPEUIOKEeHUS (C YYeTOM AHMana3oHa U3MEpSeMBIX BEIUYUH U



SHEpPruil YacTull), BHIOOpP TOTOBOrO0 NpUOOpa MM KOMIIOHOBKA M3 3JIEKTPOHHBIX OJIOKOB, MOBEpKa
npubopa;

- TIPAKTUYECKUE 3aHATHS B ayTUTOPHH, COUETAIONIUECS C OOCYKICHHEM PEe3yJIbTaTOB PEIICHHS
0 JIOMAIITHEMY 3aJ[aHUIO;

- KOHCYJIBTAIIUH CTYJICHTOB B IPOIECCE BHIMIOJHEHUS 3a1aHMH

- mocemenre jadopaTtopun «CUETUYUKH (CIIEKTPOMETPBI) H3IydeHus deinoBekay B DOMBI]
«buopusuka um. A.W.BypHazsHa». Jluckyccusi 0 BKIaJax BHYTPEHHETO M BHEIIHErO OOyYeHUs
Jro/Ied B OOIIYIO J103Y.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00ECIIeYrBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMIETEHIMM M MX MHIUKATOPOB) MOCPEACTBOM MEPONPUSTUNA TEKYLIETO,
pyOex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMmnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KI1 1)
TIK-3 3-T1K-3 9, KH-8, K1-16
V-1IK-3 9, KH-8, K1-16
B-TIK-3 9, KH-8, K1-16
I1IK-9 3-I1K-9 9, K1-8, KH1-16
V-1IK-9 9, KH-8, K1-16
B-ITIK-9 9, K1-8, KH1-16

HIkanbl oeHKH 00pa3oBaTeIbLHbIX JOCTHKEHHU I

[lIkana KaXA0ro KOHTPOJIHHOTO MEPOIPHUSATHS JISKHUT B mpenenax orT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJILHOT'O Oajiia BKJIFOUMUTENBHO. TOroBas arrecranusa 1Mo AUCHUIIJIMHE OLCHUBACTCA IIO0 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0N CyMMY OalIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHCHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHbHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

O1eHKa «OTIIMYHOY BBICTABIISIETCS
CTYJICHTY, €CITH OH ITyOOKO U ITPOYHO
YCBOWJI IIPOIPaMMHBII MaTepual,
HCYEPITBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO YBA3bIBATh
TEOPHIO C TIPAKTHKOM, HCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JIMTEPATypPHI.
85-89 B O11eHKa «XOPOIII0» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET
Martepual, [PaMOTHO | 10 CYIIECTB
4 — «xopouioy puai, rp yHectsy
70-74 D U3JIaraet ero, He JOIyCKast

CYIIECTBEHHBIX HETOYHOCTEH B OTBETE




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
Hiske 60 2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O

COOTBCTCTByIOH.ICﬁ JVCHUIITINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:

1. BU b 90 CnekrpoMeTpusi HOHU3UPYIOIUX W3TydeHuil. ['amma-ciekrpoMeTpus : yuel. mocobdue,
Mockpa: HUAY MUDU, 2021

2. 91 b 90 CnextpomeTpusi HOHU3UPYIOMUX U3TydeHH. OCHOBHbBIE TOHATUS U TEPMUHOJIOTHS :
yaeOHo-MeTondeckoe mocooue, Mocksa: HUSY MU®U, 2021

3. DU T76 XapakTepuCTUKH PATUOHYKIIUIOB IS TPAAYyHPOBKHA FraMMa-CIIEKTPOMETPOB : yUeOHOE
nocobue s By3oB, B. C. Tpommn, Mocksa: HUSY MUDH, 2011

4. 539.1 K78 HCTpyMEHTaIbHBIE METO/IbI PAIUAIIMOHHON 0€30MMaCHOCTH : y4eOHOE TTOCOOue IS
By30B, E. A. Kpamep-Arees, B. C. Tpouun, Mocksa: HUAY MU®DU, 2011

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.039 B60 BuyTpupeakropHas JO3UMETPUS : IPAKTUYECKOE PYKOBOJCTBO, , MOCKBa:
Dueproaromuzaar, 1985

2. 539.1 5134 SAnepuoe npudopoctpoenue T.2 M3mepurensusie cuctemsl. T.3: IIpousBoacTso
anmnaparypsl, , MockBa: Bocrounslii ropuzont, 2005

3.539.1 120 Kypc no3umerpui : yueOHUK /Ui By30B, iBanoB B.U., MockBa: DHeproatoMusar,
1988

IMPOTPAMMHOE OBECIIEYEHHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

Jlexkunu

1.BBenenue

KpaTkue uctopuueckue CBEIEHUS O Ppa3BUTHU sJepHOro mnpubdopoctpoeHus. OCHOBHBIE
JO3UMETPUYECKUE U PATUOMETPUUECKHE BEJIMYMHBI, WX THUIHYHBIE 3HAYCHUS MPU HOPMAIBHOU
NeSITeIbHOCTH YCTAHOBOK U OOBEKTOB U B aBAPUITHBIX CUTYyaIHSIX.

Hepapxust B KOMIIOHOBKE TPUOOPOB M YCTPOMCTB. DTalbl MPOCKTUPOBAHUS.

2.Pa3BuTHE KOHCTPYUPOBAaHUS YCTPOHCTB OT MOHO HPUOOPHOrO K OJIOYHO-Y3JIOBOMY.
Hepapxusi B KOMIOHOBKE MHpUOOPOB: HeTalu, y3ibl, OJIOKH, MPUOOpPHI, cuctembl. OcoOeHHOCTH
KOHCTPYKIIUKA TPUOOPOB JUIsi HAYYHBIX MCCIEAOBAaHUH M MAacCOBOTO TOTpeOuTeNs. ITarmsbl
MIPOEKTUPOBAHMS: pa3padOTKa TEXHUYECKOTO 3a/IaHusl, TEXHUYECKOE MPEATI0KEHNE, ICKU3HBIN MPOEKT,
pabounii MpoeKT, ONBITHBIE 00Pa3LIbl, 3aycK B ceprto. COMmyTCTBYIOMAs TEXHUUECKAs TOKYMEHTAIIHS.

3. OcHOBHbIE BHUABl B3aUMOJEHCTBUS HMOHU3HMPYIOIIMX M3JIYYEHUH C BELIECTBOM, UX
peanu3anus B IeTEKTOpax.

[IpsiMO ¥ KOCBEHHO HOHH3HpYIOIMME u3nydeHUsi. OCOOEHHOCTH MPOXOXKIEHHS 3JIEKTPOHOB,
MMPOTOHOB, YAaCTHUI[ Yepe3 BEIICCTBO. YACNIbHBIC IMOTEPH HSHEPTUH. BiammonelicTBue (HOTOHOB C
BEILIECTBOM, II€pelada 3HEPruyd W peanu3alus B ACTEKTOPaxX, MOHATHS «TOHKHID» W «TOJCTBIA»
NeTeKTOphl. B3aumoneiicTBUEe HEHTPOHOB C BEUIECTBOM, Mepenada 3Hepruu, 3PpQexT 3aMmenieHus
HEeITpoHOB. MaTpulia, COCTOSIHUE BEIECTBA — CIIOCO0 JETEKTUPOBAHMUS.

4. N36upaTenbHble paAuOMETPbl U HEHTPOHHOTO U3ITYUYCHUH.

Paguomerpsl:  Ha3HaueHue, IOKa3aTenud  KadecTBa.  Pagumomerpust  [-M3iIydeHMs.
CUMHTWUIALMOHHBIE  PAaJUOMETPhl €  JAMCIEPCHBIMU  CUUMHTWLIATOpamu. Panumomerpel ¢
MPOTIOPIIMOHAIBHBIMA TPOTOYHBIMU CYETUYUKAMU: KOHCTPYKIHUS, (PU3MKA TPOIECCOB, 3aBUCUMOCTH
ko3¢ duLMeHTa ra30Boro yCHJICHUSI OH HANpsOKeHWs] W JIaBlieHus raza. PaguoMerpbl ¢ KOPOHHBIMU
cueTynkaMu. [loaynpoBOJHUKOBBIE NETEKTOPHI B paAuoOMeTpuu: (pu3mKa MmporeccoB, TpeOOBaHUS K
HaMpsHKEeHUIo, IyMbl. CIIEKTPBI Ha BBIXOJE U3 TOJICTHIX P00, MOMPaBKHU HA MOTJIOMIECHHE.

Pamnomerpus [1-uznyuenus. Kpatkas xapaktepuctuka [ -u3nydenus: gpopma crekrpa, mpooer,
IIPOXOXKACHUE DJJIEKTPOHOB M [ l-yacTui depe3 BewecTBo. Pamuomerpsl [I-u3nydeHus ¢
ra3opaspsaIHbIMU CUETYMKaMHU: (U3UKA MpOIecca, BIUSHUE CTEHKU (OKHA), MOJIKIIOYEHNE CYETUYHKOB.
Pagnomerpsl «manoro ¢gona». CHMHTHUISIMOHHBIE PAIHOMETpPhI: BEIOOP THIA CIMHTHILIIATOPA M €ro
tommuHbl. CrienuanbHble CHUHTWUISAIUOHHBIE PAaTUOMETPHI IS U3MEPEHUS Majol aKTUBHOCTH B
MPOAYKTaX MUTAHUA U BojE. [[pUHINT CHUHTIILIAIIMOHHOTO PaMOMETpa TPUTHS.



Pannomerpsl HEUTPOHOB. XapaKTEPUCTUKU HEUTPOHHOIO H3JIyYEHUS, CHEKTPbl TUIIMYHBIX
HMCTOYHUKOB U CIIEKTPBbl HEMTPOHHBIX MOJEH. PaquomMeTpsl TEIUIOBBIX HEUTPOHOB. ba3oBeie snepHbIE
peakiuu. PamuoMeTpbl ¢ TUCTIEPCHBIM CHUHTWUIATOPOM. Pammomerper ¢ kpucramiom Lil(Eu).
PagromeTps! ¢ mponmopIMoHaIbHBIMA U KOPOHHBIMU CYETYMKAMH. PaguoMeTphl OBICTPBIX HEUTPOHOB.
[Ipumenenue peakuuu AeNeHUS ISl paguOMETpUN OBICTPBIX HEUTPOHOB. Pammomerpsl OBICTPBHIX
HEHTPOHOB C JUCHEPCHBIM CLHUHTHUIATOPOM: (PU3MKa IPOLECCOB, OrpPaHUYEHHUE [0 TOJIIUHE,
3aBUCUMOCTh YyBCTBUTEIBHOCTH OT SHEPIUH, Y3PPEeKTUBHAS UyBCTBUTEIBHOCTh M COOTBETCTBYIOIIUN
9HEPreTUYECKUH Mopor. « BceBOIHOBBIE) paguOMETPBI: METOA 3aMEJICHUS, CYETUNK XaHCEHa U Mak-
Ku66ena u Haxturns.

5. Jdosumerpsl [ [lusimydenus.

Jo3umetpsl [/-n3nydenus. Jlo3uMeTpbl ¢ HMOHM3ALMOHHBIMM KaMepaMH: BBIOOp TOJIMHBI
CTEHKH, HamnpspkeHuss U oObema. [IpuHIMMBI 3JIEKTPOMETPUM Ccaa0bIX TOKOB. CIMHTUIUISILIMOHHBIE
JO3UMETPhl ¢ KOMOMHUPOBAHHBIMHU CLHMHTUIUIATOpaMHU. JI03UMETPBI ¢ ra30pa3psIHbIMU CUETUUKAMH.
TepMmomoMUHECTIEHTHBIE U PAAO(POTOTIOMUHECIICHTHBIC o3uMeTphl. Jlosumerpsr ¢ TIIT/I.

6. CueT4nKH U3IIy4YCHHUs YEIIOBEKA.

Cyerunku (COEKTPOMETpHI) [|-u3inydeHus yenoBeka. CrocoObl onpeseneHnss akTUBHOCTH |-
M3JIy4arolUX HYKIUAOB, TUIIBI CYETYMKOB, TUIIMYHBIN IIPOTOKOJ U3MEPEHU. MeToabl onpenencHus
AKTUBHOCTH || [IM3IIy4aronux HyKJIUJIO0B.

7. 103UMEeTpBl HEUTPOHOB.

Jlo3uMeTphl aMOMEHTHOTO SKBHBAJICHTA JIO3BI. ABYXKaMEpHBIE U3MEPUTENN KEPMbI HEUTPOHOB.
WNHnnBunyanbHble TO3UMETPBI HEUTPOHOB. ABapUIHBIE TO3UMETPHI.

JIABOPATOPHBIN [TPAKTUKYM

[TpubopHsbIil cocTaB B iabopaTopuu MpakTUKyMa MO3BOJIAET oOecrneyuTh Oosee TiayOokoe
ocBoeHHE Kypca. CTyAeHT NOoJydyaeT 3aJaHue Ha MPOBEACHUE CAMOCTOSITENBHOrO uccienoBanus. OH
3HAKOMUTCSI C PEATbHBIMU OMHCAHUSAMH TPUOOPOB M YCTPOMCTB, COCTABISAET CXEMY MPOBEACHUS
JKCIIEPUMEHTa W, TMOCJe OJ00peHHs €€ TMpernojaaBareieM, MPOBOJUT HEOOXOTUMBbIC H3MEPEHUS H
00paboTKy MOTYyYCHHON HHPOPMAITIH.

TunuunHblie 3aaHUS:

1. Bbibop nopora AMCKpUMMHALUU U ompezeneHue 3PGEeKTUBHOCTH PEruCTpalii 0-HaCTHIL
CIUHTWUISIITAOHHBIM PAJAMOMETPOM C TUCTIEPCHBIM CITUHTUIUIATOPOM.

2. YcraHoBka Majoro (hoHa: onpejeieHue MoaaBiIeHus (POoHa C TOMOIIBIO CBUHITOBOM 3aIIUTHI
1 KOJIbIIa CYETUUKOB, BKIIFOUEHHBIX B CXEMY aHTUCOBIAJCHUM.

2.1. PaguomeTp TEIUIOBBIX HEHUTPOHOB C MPOMOPLUUOHAIBHBIM OOpPHBIM  CUETYHKOM:
ompejeNieHue TMopora AUCKPUMHUHAIMK (OHA Y-M3JIYYCHHUS, OIpeAelieHHe YYBCTBHUTEIHLHOCTHU
paaroMeTpa ¢ TOMOIIBIO 00PA3II0BOr0 UCTOYHUKA OBICTPHIX HEHTPOHOB.

2.2. Paguometp OBICTPBIX HEHUTPOHOB Ha 0a3e CHUHTWUISIMOHHOTO JETEKTOpa, MOJABICHUE
BKJIaJ]a UMITYJICOB OT Y-U3J1yUYEHUS, ONIPEACICHUE YYBCTBUTEIBHOCTH.

2.3. «BceBonHOBOI» panuomerp HeUTpoHOB. OmpesesneHne 4yBCTBUTEIBHOCTH PErUCTpalvu
HEUTPOHOB.

3. UnnuBuyanbHble JO3UMETPHl Y-u3nydeHus. IIpoBectu obimydeHue B mosie 0Opa3oBOrO
ncroyHuka y-usiyuenus TJIJL u POJI] no3umMeTpoB, onpeaenuTs uX J030BYIO YyBCTBUTEIBHOCTD.

4. CpaBHUTH MOKa3aHUS HOCHUMBIX O3UMETPOB Y-U3NydeHUS (MOHM3AIMOHHBIM JO3UMETD,
JO3UMETP C Ta30pa3psAHBIM CUETUYMKOM, CIMHTWUIALUOHHBIE J03UMeTphl ¢ kpuctamwiom Nal (Tl) u
KOMOMHHPOBAHHBIM CHUHTWLISATOPOM) TPU U3 HU3MEPEHUH «B BO3AYyXE», 3a MOJMITHICHOBBIM
0apbepoM U B TIOJIUITUIICHOBOM KOJIOJIIE.



5. Onpenenuts aMOMEHTHBIM HKBUBAICHT J103bl HEMTPOHOB M MHIUBHUAYaJbHBIA 3KBHUBAJICHT
JO3BL.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

OrpaHu4eHHOE YHUCIIO CTYJEHTOB IO3BOJISIET MPOBOAMTH 3aHSTHUS C AKTUBHBIM BOBJIEYEHHEM
cllylaTesnieil B O3HABATENbHBIM MPOLECC, COBMEIAs JEKIMU € 3JIEMEHTAMU NPAKTUYECKUX 3aHATUH U
CEeMMHapOB.

JlaHHBIi Kypc ©Oa3upyercssi Ha 3HAHUAX, I[OJYYEHHBIX CTYJIEHTaMU 10 JO03UMETPUHU
MOHU3UPYIOUINX M3ITyYeHHUH, OOIIeH >JIEKTPOTEXHUKE M AJIEKTPOHUKE M IO 3KCIEePUMEHTATbHON
AIepHON (pU3HKe.

Kypc HaunHaeTcs ¢ 03HaKOMJIEHHUSI CUCTEMBI IEpEJaUYU €UHUILL OT ['ocygapcTBeHHOro DTaoHa
pabounM cpencTBaM uzmepenus. Cienyer oOpaTUTh BHUIMAaHNE HAa BO3PACTAIOILYI0 HEONPEAEIEHHOCTD
u3MepsieMol BenMYMHBI 1O Mepe yaaneHus or [ocynmapctBeHHoro OrtanonHa. Cpean o0mux
TpeOOBaHUH, NPEABABISIEMbIX K J03UMETpaM M paguoMeTpaM, HEOOXOJUMO OOpaTuTh BHUMaHHE
CTYZICHTOB Ha TEPMUH [10Ka3aTeJId Ka4ecTBa, (PaKTUUECKH 3TO XapaKTepUCTHKa yCTpoicTB. Cpenu HUX
JUIE OCBOEHMsI Kypca MIpaloT Takue II0Ka3aTelM, KakK Juana3oH W MOJAMana3oHbl M3MEpPEeHHH,
JIMana3oH SHEpruil 4acTul], OCHOBHBIE U JIONOJIHUTENbHbIE MorpemHoctd. HeoOxoaumo mokasath
pasnuuuie B TpeOOBAHUAX, MPEABIBIAEMBIX K HHIUBUIYyalIbHBIM, HOCUMBIM, IIEPEHOCHBIM MPpHOOpaMm.
Crnenyet BBIACINUTH OKA3aTENN KaueCTBA MHANBUIyaJIbHBIX JO3UMETPOB.

Tak kak kypc «Jlo3uMeTpusi HMOHU3UPYIOIIMX W3IYyYEHUW» YNUTACTCA IapajuleIbHO, TO
M3y4eHHE HauMHaeTcs ¢ paauomeTpoB. HeoOxoauMmo naTe B BUAE PUCYHKA 3aJauyd PaJlOMETPOB U
MI0Ka3aTh UX MECTO B CUCTEME KOHTPOJIS paJHalluOHHON O€30MaCHOCTH.

Kaxnplif CTyZeHT [OJKEH BOCHPHUHATh HEOOXOAMMOCTh Pa3pabOTKH M30MpPaTEeNIbHBIX
panuoMeTpoB. YCBOUTh (PyHIaMEHTAIbHYIO PA3HUILY MEXIYy U3MEPEHHEM TOKa U MOTOKA U3JIy4EHUs U
BBITEKAIOLIME OTCI0J]a TPEOOBAHNUS K TOJIIIUHE JETEKTOPA.

Heo6xonumMo mpuBecTd MpUMEphl PErHCTPallUU a-4yacTULl, (POTOHOB IPH TOJIIMHE JETEKTOpa
MHoro Messiune 1/0], unu R u Gonbmie uem 1/[]. unu R, coorBercTBeHHO. [lokaxkute crpemieHue
MIOKa3aHUH K OECKOHEYHOCTH IPU MU3MEPEHHUU IUIOTHOCTH MOTOKA U K 72 MPHU U3-MEPEHHUU TOKA IO
Mepe YMEHbBIIECHUS PACCTOSHUS 1€TEKTOP-UCTOYHUK.

[Ipurnacure ABYX CTYAEHTOB M MPEIJIOXKUTE KM HApUCOBaTh Ha JOCKE 3aBUCHMOCTb
MOHOHAIIPABJIEHHOT0 TOTOKA a-4acTHI] OT IJyOWHBI NMPOHMKHOBEHMS B BEIIECTBO M 3aBUCUMOCTH
IUIOTHOCTH TNEPEeaHHOM SHEPrMU OT TIyOMHBI. YNOMSHHUTE 00 y3KOM SHEPreTHYECKOM JAMana3oHe
UCITYyCKaeMbIX PaJIMOHYKINJaMH a-4YaCTHIL.

CTyneHT JOJDKeH NPeACTaBIsATh OCOOCHHOCTHM pAacCHpOCTPaHEHUs a-yacTUI[ B BEIIECTBE,
ypoBeHb JHHEWHOU mepemaun sHeprum (JII13), macmTad mpobera a-4acTuil, peamu3alydio dTUX
CBOWCTB TpH pa3paboTke OJIOKOB JETEKTHPOBAaHUS HM30MpaTelbHBIX paguoMeTpoB. Hauare
paccMOTpEHHE a-paIuOMETPOB CIEIYET C PACIPOCTPAHEHHBIX BO BCEM MUPE MPUOOPOB C TUCIEPCHBIM
cuUMHTWUIATOPOM. [lokaxkute mpu mpocTeiliiel OIleHKE pa3sHUIy B IMOIVIOIIEHHBIX SHEPrusiX Mpu
B3aMMO/JICHICTBUH a-4aCTHULL U JIEKTPOHOB.

3areMm ciexyeT gaTh OMUCaHHE MPHUHIMMIA paboThl MPONOpIUOHATBHOrO cyéTunka. HyxHo
MOKAa3aTh CXEMY UCMOJIb3yEMbIX KOHCTPYKIIHIA.

[Ipurnacure CTYJEHTOB BBICKA3aTh UX MHEHHME O 3aBHCUMOCTH Ko3(dduimeHTra ra3oBoro
ycuiienus (KI'Y) ot auamerpa HUTH, HAPSKEHUS U TaBICHMUSL.



[TomuepkHuTEe HEXeNaTenbHbIM 3((EeKT OT MPOHMKHOBEHHS B 00BEM cu€Tumka BO3AyXa U
I1apOB BOJIBI.

IIpu paccMOTpeHUHN MOTYNPOBOJIHUKOBBIX JETEKTOPOB MPUIJIACUTE KOTO-TM00 U3 CTYy-/IEHTOB
OOBSCHUTH NMPUHIUN padoThl. JlaliTe KpaTKoe HAllOMHUHAHHUE O CTPYKTYpe NETEKTOpa, 3aBUCUMOCTHU
UIMPUHBI Tepexoaa oT HanpsikeHus. CTyJeHT TOJIKEH MOHATh, ToYeMy B nmosrynpoBoaHukoBbix (ITIT1)
pazuoMeTpax 00s3aTeabHO UCIIOIB3YIOT 3apsAA01yBCTBUTEIbHBIN YCHUINTENb.

JlaiiTe 3aBUCUMOCTH IIOIPABOK OT TOJIIUHBI OKHA JETEKTOpa Ul TOHKOIO M TOJICTOTO
UCTOYHUKOB. [IpuBenuTe puCyHOK, Kak MEHAETCS a-CIIEKTP OT TOJILIMHBI HCTOYHHKA.

[Ipu m3ydenun paszgena o b-paguoMeTpax HEOOXOAMMO BCIOMHHUTH O THUIMYHBIX CIIEK-TPax
3JIEKTPOHOB U TMO3UTPOHOB, UX NPOXOXKIEHUHM Yepe3 BELIECTBO, YTO  HEOOXOOUMO NpPU BBEICHUU
MOTIPABOK Ha TOTJIONICHHE b-M3Ny4eHHs B OKHE WJIM CTEHKaxX JETeKTOpa. 3HaTh OTBET Ha BOIMPOC,
MoYeMy TMPEANOYUTAIOT OPraHMYECKUEe KPUCTAUIBI B OJIOKAaX JCTEKTUPOBAHMUSA M Kak MOAOMpPATh
TOJMIMHY cUUHTHWLIATOpa. [Ipu uccienoBaHusIX 3arpsi3HEHHOCTH BOJBI, MPOJYKTOB MUTAHUA U T.II.
YPOBHM aKTHBHOCTHU OBIBAaIOT MaJibl, U ()OH CIYXKHUT CEPbE3HON TOMEXOH, KAKOBBI IPHUPOJIHBIE METO/IbI
YMEHBUICHUs BKJIaaa QoHa.

JlaliTe CTPYKTYpHYIO CXE€MY YCTAHOBOK Majoro ()oHa M CamMOro 4YyBCTBUTEJIBHOTO B MHpE
panuomerpa PBK-4 em, ucnons3yromiero MetoJ copnageHnid. OCTaHOBUTECh HA MPOOIeMe U3MEPEHUS
TPUTHS; ONUILIUTE CXEMY PaJIMOMETPOB /ISl PETUCTPALIUN aKTUBHOCTH NMPOO C TPUTHEM.

PaccmoTpeB pagwomeTpsl a- M b-W3NMydyeHMs, CIeAyeT NepedTH K paguoMeTpaM Tra3oB U
a’po3osieii. HapmcyiiTe cxeme paawioMeTpa Ta30B C BOJOKOHHBIM (UIBTPOM I OCAXKICHUS
aspososeit. OcTaHOBUTECH HA TIPOOJIEME TPAIYUPOBKH Ta30pa3psIHOTO CUETUNKA B 00bEMHOMN TpyOe.

[Ipy omucaHuM paguoOMETPOB JKUIKOCTEW, BKIIOYas BOAY, KPaTKO OIUIIWTE MOTPY>KHBIE
JETEKTOPBI.

OOBIYHO HET HEOOXOIMMOCTH B HCIOJIb30BAHUU Z-PATUOMETPOB, & MPUMEHSAIOT OOBIYHO g-
no3umeTpel. CTyIEHT MAODKEH BCIOMHHUTB, 4YTO TakO€ IOIVIOUICHHAs /032 M KEpMa, KaKOBBI
TpeOOBaHUS K MPUOIU3UTEILHOMY SKCIIEPUMEHTATBHOMY OIPEICIIEHUIO KEPMBI.

[Tpurnacure CTyIEHTOB OOBSCHHTH, YTO TaKO€ SKBHUBAJEHTHAs 1032 M SKBHUBAJCHT JO3bI,
olepalOHHbIe BeIMYUHbI. HarnoMHuTE, 32 KAKUM 3KpaHOM CIIEy€ET U3MEPATH MOIVIOIIEHHYIO 103Y.

HeoOxomuMo T1OKa3aTh, Kak BBIOpaTh O0BEM M HAIPSDKEHHE MOHU3AIMOHHOTO JO3MMETDA,
MIPE/ICTaBUTh IHEPreTUUYECKYI0 3aBUCHMOCTb MOKa3aHUM JO3UMETpa IPU Pa3HbIX TOJIIMHAX CTEHKU
KaMephl.

IIpu paccMOTpeHUM CHUHTWUISLUOHHBIX J03UMETPOB HEOO0XOAUMO OOBSICHHUTh, KaKOH
CIMHTWIIATOP HPEANOYTUTENIEH, KaK BbIOpaTh AMANa3oH MNPUKIIAJbIBAEMOTO HANpPSKEHUS U Kak
OLICHUTb aHOJHBIN TOK.

TepMONMIOMUHECIEHTHBIE JETEKTOPHI HALlUIA TOBCEMECTHOE MPUMEHEHHE JUUIS1 MHINBUY AJIbHOU
no3uMeTpuu. OOBSCHUTE, KAKOBBI CIIOCOOBI CUNTBHIBAHUS WH(OpPMAIMHU, KaK YIyUYIIUTh 1030By0 O34
JIO3UMETPOB.

CTyneHT JOKEH UMETh IIPEJICTaBICHUE O paguo(OTOIIOMUHECHIEHTHBIX JO3UMETpax, Cliocooe
CUMTBHIBAaHUS UHPOPMAIIIH, METO1aX MOAJIEpPKaHUs CTAOMIBHOCTH alapaTyphl.

ITpuBenuTe pUCYHOK, MOKA3bIBAIOIIMN CIIEKTP MOMIOMEHHs (POTOHOB CBETa Il 0OJYyUYEHHOTO
U HEeoOJlyu€HHOIO JETEKTOPOB M, COOTBETCTBEHHO, CIEKTpPhl 3MHUcCCHM cBeTa. [lng crabunuszanun
YYBCTBUTEIbHOCTU YCTAHOBKM IPUMEHSIOT IEPUOJUYECKYIO B IPOLECCE CUUTHIBAHUS IMOKAa3aHWUU
NapTUU JIETEKTOPOB JHOO YCTaHOBKY CTEKJa C OKMCIIaMU Maprasia, JuO0 CBE-TOBOI'O CHTHajla OT
HCTOYHHKA CTAOMIIBHOTO CBEYEHUSI.



IIpu n3ydyeHnn 1O3UMETPOB € ra3zopa3psIHbIMU CUETYMKAMU CTYJEHT JAOJKEH IOHATh, IOUEMY
BO3MOKHO M3MEpPEHHE J103bI WJIM MOIIHOCTHU 03B, KOTJIa CUTHAJI HE 3aBUCUT OT 3HEPruH (JOTOHOB (U
COpTa YacTHI]), KaKOBbI IIyTH yJIy4dlIeHHs 1030BoH D3Y.

[TokaxkuTe, 9TO AN JNETEKTOPOB, MMEIOMNX H30BITOYHYIO UYyBCTBHTENBHOCTH K (POTOHAM
MaJiol HEpPIruu, UCIOIb3YIOT NMepOpUPOBAHHbBIE SKPaHbl U3 KaaMus, ooBa. Tpedyercs moHu-MaHue
3aBUCUMOCTH CKOPOCTH CYETA OT MOIUTHOCTH JIO3bI.

HelitponHoe wH3IyuyeHHE XapaKTEpHU3yeTCs NPOTSIKEHHBIM SHEPreTUYECKUM CIHEKTPOM OT
MUJUIURJIEKTPOHBOJIBT 10 AECATKOB M»aB.

B pannannonHo# 6€30MacHOCTH MOBCEMECTHO NMPUMEHSIOT PaIHMOMETPhl ObICTPBIX HEUTPOHOB
Ha OCHOBE JHMCIIEPCHOT0 KOMOMHUPOBAHHOTO CIMHTUILIATOPA M HEOOXOIMMO MpeA-CTaBIATh ero D34
U BO3MOXHOCTh €€ WHTEepIpeTanuu moporoBod QyHkumed. s JETEKTUPOBAaHUS TEIIOBBIX
HEHTPOHOB HCIIONIB3YIOT JAUCIEPCHBIC, HACKHIICHHbIE 0OpPOM CHUHTHIUIATOPHI WIM KOPOHHBIE OOpHBIE
CU€TYMKH, a MHOTAA HaroJHeHHble 3He cuérunku.

CTyneHT [OJDKeH NOHMMAaTh, KaKME€ BO3MOYKHOCTHM OTKPBIBA€T METOJ IIPEABAPHUTEIBHOIO
3aMeJICHHUsI HEUTPOHOB BO «BCEBOJIHOBBIX» CUETUHMKAX U JI03UMETPAX.

YacTs Kypca MOCBSIIEHA U3YUEHUIO PaInOMETPOB-CIIEKTPOMETPOB.

B mepByro ouepesnb, HEOOXOAUMO TMOKa3aTh BO3MOXKHOCTH, HMPUHIMII pabOThl MU Ha3HAUYEHUE
CIMHTWJIISILIMOHHBIX, TOJYIPOBOJHUKOBBIX CHEKTPOMETPOB. OOBACHUTH, 4YTO Takoe NpHOOpHas
¢dopma NIMHMHM, KaK CBs3aHA IIMPHHA THKa Ha IOJYBBICOTE C aucnepcued. HeoOxoaumo yBsizaTh
METOBl 00pabOTKM TPUOOPHBIX CHEKTPOB C PEIICHHEM HWHTETpalbHBIX ypaBHeHHH. HeoOxommmo
MPEICTaBIATh 3aBHCUMOCTh S dexkTuBHOCTH, (OpMBI JNMHUM ©  paspemeHus OoT 00bEMa
cuHTHWUISATOpa. CTYyI€HT OJIKEH MPEACTaBIATh TOCTOMHCTBA U HEJAOCTATKHU MOIYIPOBOAHUKOBBIX U
CUMHTWUISILIUOHHBIX CIIEKTPOMETPOB.

Jl7ig a-CeKTpOMEeTpUH OOBIYHO HCIOJIb3YIOT KPEMHHUEBBIE MOJYNPOBOJHUKOBBIE IETEKTOPHI.
HamomuuTte cTyaeHTaM O 3aBHCHUMOCTH CHEKTpa 3MHUCCHU U3 Tpod oT TommuHbl.  [lokaxurte
3aBUCUMOCTH (POPMBI UMITyJIbCa OT LIMPUHBI IIEPEX0/a.

ABTOP(BI):

Kpamep-Arees EBrennii Anexcanaposud, 1.¢.-M.H.,
npodeccop



