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AHHOTALMS

[TpuoOperenue 3HaHMN II0 OCHOBHBIM METOJAaM OIpEACIICHUs] KOJIUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK I10JI€M HOHU3UPYIOLIErO U3JIy4YeHUsI B BEIIECTBE U COOTBETCTBYIOIIMUX
BEJINYMH DHEPrONOIJIOMIECHUs, ONPENCIAIOMMNX IOCIEICTBUS BO3IAECHCTBUSA MOHU3HUPYIOLIETO
M3ITy4eHUsl Ha 0OBEKTHI )KMBOU U HEKUBOW TIPUPO/IBL;

nojgyyeHue 0a3zoBoM MH(pOpMAIMM O 3aJadax M METOJax OIpENeNIeHHs XapaKTepUCTHK
BEJIMYMH JHEPrONOIVIOIICHUS WOHM3UPYIOLIETO M3JIyY€HUs B BEIIECTBE C yY4ETOM KOJIMYECTBA U
KauecTBa W3JIy4CHHS;

NOHUMaHHe (PYHKIIMOHAIBHBIX OCOOCHHOCTEH M MCIOJIb30BAHUS OCHOBHBIX THIIOB JO3UMETPOB
JUISL U3MEPEHUs JO3UMETPUYECKUX BEIUYMH;

MIOJIyYEHUE IPAKTUYECKUX HABBIKOB B IIPUMEHEHHUHM METOJNOB JO3UMETPHUM Ul PEILICHMS
MIPAaKTUYECKHX 3a]1a4.

1. IEJIN U 3ATAYA OCBOEHUS YYEBHOM JTUCIUILINHBI

[enn ocBoeHMS YUeOHOM MUCIUILTAHBI SIBJISIOTCS:

- TpHOOpEeTeHHE 3HAHWK 10 OCHOBHBIM METOJIaM OIPEACIICHUS] KOJIMYECTBEHHBIX H
KaYeCTBEHHBIX XapaKTEPUCTHK IMOJICH MOHU3UPYIOMIETO U3yUYEHUs! B BEIIECTBE M COOTBETCTBYIOIIMX
BEJIMYMH DSHEPrONOIJIOUIEHUS, OMNPEICIAIONNX TOCIEACTBUS BO3ACUCTBUS MOHU3HUPYIOLIETO
W3ITy4eHUsl Ha 0OBEKTHI )KMBOU U HEKUBOW TIPUPO/IBI;

- monydeHue 0a3oBoi MHMOpMamMKU O 3a7adyax M METOJaX ONPEICICHUS XapaKTePUCTHK
BCIIMYNH BHCPFOHOFJIOH_ICHI/ISI I/IOHI/I3I/IPYIOH_IGFO I/ISJIyLIeHI/ISI B BCHICCTBEC C y‘-IeTOM KOJIM4YeCTBaA U
KadyeCTBa I/ISJ'IyLIeHI/IH;

- TIOHUMAaHHEC (I)YHKI_[I/IOHaJ'H)HI)IX OCO6€HHOCTeﬁ U HCIIOJB30BaHHUA OCHOBHBIX THIIOB
JIO3UMETPOB JIJII U3MEPEHUS TO3UMETPHUCCKUX BEIIMUNH;

- TIOJIy4YEHUE TIPAKTUYCCKUX HABBIKOB B NMPUMEHEHHUU METOJOB JTO3MMETPUU IS PEIICHUS
MPaKTUYECKHX 3a]1a4.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

OcBoeHME NaHHOW AMCLUMILIMHBI Oa3upyeTcsl Ha U3YYEHHM CTYIEHTOM IUCLUIUIMH LUKJIOB :
Marematnka, ®Dusuka, KypcoB IMKJIAa CHENHMAJIbHBIX  TUCHMIUIMH:  SnepHas  dusmka,
DKcrepuMEHTalIbHbIE METOJbl siiepHON (usuku, BBeneHue B Teopuro nepeHoca HMOHU3UPYIOLIMX
W3JIy4eHUH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

MIPOEKTUPOBAHHE,
co3JaHue u
IKCILTyaTaIus
ATOMHBIX CTAHIIUH U
JIPYTHX SACPHBIX
SHEPTETHYCCKHUX
YCTaHOBOK,
BBIPA0ATHIBAIOIINX,
peodpasyomux u
HCIIONB3YIOMINX
TEIUIOBYIO U SIICPHYIO
SHEPTHIO, BKIIIOYAS
BXO/ISIIHE B UX COCTAaB
CHUCTEMBI KOHTPOJIA,
3aIUTHI, YIIPABICHUS U
obecrieueHus s1epHOI
U paJualOHHON
0e30macHOCTH

O0beKT niIn
00J1aCTEL 3HAHUSA

AnepHO-(hU3NIECKHe
TIPOIIECCHI,
MIPOTEKAIOIIUE B
000pyI0BaHUH U
YCTPOMCTBAX IS
BBIPaOOTKH,
npeoOpa3oBaHUs U
UCTIOJIb30BaHUS
SIEPHOU U TETIOBOM
SHEPTUH;
0e30macHOCTb
IKCIUTyaTalluy U
paaralMOHHBII
KOHTPOJIb aTOMHBIX
00BEKTOB U
YCTaHOBOK;

Koa n naumeHoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapr-IIC, ananu3
OIIbITA)

ay‘-IHO—I/ICCJ'ICIIOBaTCJ'IBCKI/Iﬁ

ITIK-2 [1] - Criocoben
IPOBOJTUTH
MaTeMaTHIECKOe
MOJICIIUPOBAHUE TSI
aHalii3a Bceu
COBOKYITHOCTH
MIPOIIECCOB B SIJIEPHO-
SHEPreTUIECKOM U
TEIUIOMEXaHUYECKOM
obopynoBanuu ADC

Ocnosanue:
[IpodeccronanbHbIi
crannaprt: 24.078,
40.008, 40.011

HpOI/ISBOI[CTBeHHO-TGXHOJ’IOI‘I/I‘IGCKI/If/i

MIPOEKTUPOBAHHUE,
co3JaHue U
IKCILTyaTaIus
aTOMHEIX CTAaHIIMHU U
JIPYTHUX SACPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyromux u
HCTIONTB3YIOMINX
TEIUIOBYIO U SIIEPHYIO
SHEPTHIO, BKIIIOYAS
BXO/ISIIHE B UX COCTAB
CHUCTEMBI KOHTPOJI,
3aIUTHI, YIIPABICHUS U
obecrieueHus s1epHOi
U paJualOHHON
0e30macHOCTH

MPOIIECCHI KOHTPOJIS
apaMeTpPOB, 3aIUTHI
U TMarHOCTUKH
COCTOSIHUS SIICPHBIX
DHEPreTHUECKUX
YCTaHOBOK;
MH(POPMALIMOHHO-
U3MEPUTEITbHAS
anmaparypa u
OpraHbI yIpaBJICHUS,
CUCTEMBI KOHTPOJISA,
yIpaBJICHUS, 3aIUTHI
U o0ecriedeHus
0e30macHOCTH,
IPOrPaMMHO-
TEXHUYECKUE
KOMIUIEKCBI
WH()OPMAIMOHHBIX U

ITIK-9 [1] - Criocoben
aHaJTN3UPOBATh

HEHTpOHHO-(U3UYECKHE,

TEXHOJIOTHYECKHe
MIPOUECCHI U aJITOPUTMBL
KOHTPOJISI, yIPaBICHUS
U 3amuThl DY c 1enbio
obecrieueHus ux

3¢ dEeKTUBHON U
0e30macHoOi paboTHI

Ocnosanue:
[IpodeccronanbHbIit
crannaprt: 24.028,
24.033

Koa n naumenoBanue
HHIMKATOpPa
AOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTEeHI[UN

3-T11K-2[1] - 3HaTh
METO/IbI
MaTeMaTeMaTHYECKOTO
aHaym3a Jist
MOJICTTUPOBAHUS
MIPOLIECCOB B SIIEPHO-
JHEPTEeTUIECKOM U
TEIIOMEXaHUYECKOM
obopymnoBanuu ADC ;
V-IIK-2[1] - ymeTh
MIPOBONTH
MaTeMaTHYeCKoe
MOJICTTUPOBAHUE
MIPOLIECCOB B SIIEPHO-
JHEPreTUYECKOM U
TEIIOMEXaHUYECKOM
obopymnoBanuu ADC,;
B-I1K-2[1] - B1ageTh
CTaHJIaPTHBIMU
nakeTaMu
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIEIOBAHU I

3-11IK-9[1] - 3natp
MpaBUJia ¥ HOPMBI B
aTOMHOM DHEPIeTHUKE,
kputepuu > HeKTUBHON
u 6e3onacHoi paboThI
A9Y;

V-TIK-9[1] - ymeTtb
aHaAJIM3UPOBATh
HEHTpOHHO-(DU3NYECKHE,
TEXHOJIOTHYECKHE
MIPOIIECCHI U AITOPUTMBI
KOHTPOJISI, yIPaBJICHUS U
3amuThel S19VY;;
B-IIK-9[1] - BnageTs
METOJIaMH aHaJIu3a
HEUTPOHHO-(PU3NIECKUX
Y TEXHOJIOTHYECKUX
npoueccos B ADY.




MIPOEKTUPOBAHUE,
co3JaHue U
JKCIUTyaTanus
aTOMHBIX CTaHITAI U
JIPYTHUX SIIEPHBIX
SHEPTETHYECKUX
YCTaHOBOK,
BBIPaOATHIBAIOIINX,
peodpasyronux u
HCTIONTB3YIOMINX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKITIOUAs
BXOJSIIYE B UX COCTaB
CHUCTEMBI KOHTPOJI,
3allUThI, YIIPABIEHUS U
oOecnievyeHus AaepHOI
Y paaualOHHON
0e30macHOCTH

MIPOEKTUPOBAHUE,
CO3J1aHUE U
JKCIUTyaTauus
aTOMHEIX CTAaHIIUA U
JIPYTUX SIIEPHBIX
SHEPTETUUECKUX
YCTaHOBOK,
BBIPaOATHIBAIOIINX,
peodpasyronux u
HCTIONTB3YIOIIUX
TEIJIOBYIO U SIACPHYIO
SHEPTHIO, BKIIIOYAS
BXOJSILIHAE B UX COCTAB

YOPaBISIONIUX
CHUCTEM SIICPHBIX
HHEPreTHUECKUX
YCTaHOBOK

IpOIIeCChl KOHTPOIIS
napaMeTpOB, 3aIIUTHI
U IMaTHOCTUKH
COCTOSTHUS SITACPHBIX
HHEPreTHUECKUX
YCTaHOBOK;
MH(POPMALIMOHHO-
MU3MEPUTEITbHAS
anmaparypa u
OpTaHbl YIIPaBJICHHUS,
CUCTEMBI KOHTPOJIS,
YIpaBIICHUS, 3aIIATHI
u obecrieueHus
0e30macHOCTH,
IPOrPaMMHO-
TEXHUYCCKHE
KOMIUIEKCBI
WH()OPMAITMOHHBIX U
YOPaBISIONIUX
CHUCTEM SIICPHBIX
HHEPreTHYECKUX
YCTaHOBOK

IPOLIECChl KOHTPOJIS
apaMeTpPOB, 3aALUTHI
Y IMarHOCTUKH
COCTOSTHUS SITICPHBIX
HHEPreTHYECKUX
YCTaHOBOK;
UH(POPMALIMOHHO-
U3MEPUTEITbHAS
anmaparypa u
OpTaHbl YIIPaBJICHHUS,
CUCTEMBI KOHTPOJIA,
YIpaBIICHUS, 3aIIATHI
U o0ecrneueHus

ITIK-10 [1] - Cnocoben
MPOBECTH OILICHKY
SIEPHOM U
paaralMOHHON
0€30MacHOCTH IIpU
IKCIUTyaTallUH U BHIBOJIC
U3 SKCIUTyaTaIiu
STICPHBIX
IHEPreTHIECKUX
YCTaHOBOK, a TAKXXE MPH
0OpalIeHn! C AIepHBIM
TOIUTUBOM H
paaroOaKTHBHBIMU
OTXOJIaMH

OcHosanue:
[IpodeccronanbHbIit
craugapt: 24.028,
24.033

ITIK-11 [1] - Cnocoben
aHAJTM3UPOBATh
TEXHOJIOTHH MOHTaXa,
PEMOHTA U ACMOHTAXa
obopynoBanus DY
IPHUMEHUTCIIBHO K
YCIIOBHSIM COOPYKEHHUS,
OKCILTyaTalluu U CHATHA
C IKCIUTyaTaluu
sHeproookoB ADC

OcHosanue:
IIpodeccronanbHbIi
craugapt: 24.032,
24.033

ITIK-12 [1] - CriocobeH k

CHUCTEMBI KOHTPOJIS, 0€30MmacHOCTH,
3aIlUTHI, YIIPABICHUS U | IPOrpaMMHO-
oOecrnieueHus AEpHON | TEXHUYECKUE
Y paManiioHHON KOMIUTEKCBI
0€30MacHOCTH MH(POPMALMOHHBIX
YIIPaBISIOIINX
CUCTEM AACPHBIX
IHEPreTUIECKUX
YCTaHOBOK
OpraHU3alMOHHO-YTIPaBICHYECKUI
MIPOEKTUPOBAHHE, TETUTO(PU3UUECKUE
CO3/IaHUE U DHEPreTUYECKUe

JKCIUTyaTaIus

YCTaHOBKH KaK

OpraHu3aiuu padbounx
MECT, UX TEXHUYECKOMY

3-1IK-10[1] - 3HaTh
KpUTEpUU SAEPHOU U
palralMOHHON
oe3omacHocTH S0V ;
V-TIIK-10[1] - ymets
MIPOBOJIUTH OIEHKH
SIEPHON U
paaralMOHHON
Oe3omacHoctH 1DV,
B-TIK-10[1] - BmageTs
METOJaMH OLICHKHU
SIIEPHON U
paaralMOHHOMN
0€30MacHOCTH MPU
sKkcIuryaranuu S0V, a
TaK)xe Ipu 00paIeHuu ¢
SIIEPHBIM TOILJIMBOM U
PaauOaKTHBHBIMU
0TXOJaMH

3-IIK-11[1] - 3Hath
MIpaBWJIa TEXHUKH
0e301acHOCTH IpU
MPOBEICHUU MOHTAXa,
PEMOHTA U IEMOHTakKa
obopynoBanus AJY; ;
V-IIK-11[1] - ymets
MIPOBOINTH MOHTAX,
PEMOHT U IEMOHTaX
obopynoBanus A0Y
MPUMEHHUTETHHO K
YCIIOBHSIM COOPYKEHHUS,
9KCIUTyaTalluu v CHATHUS
C 9KCIUTyaTaluu
sHeprobiokoB ADC;;
B-TIK-11[1] - BmageTs
HABbIKAMU MOHTaXHBIX
U IEMOHTaXXHbIX paboT
Ha TEXHOJIOTUYECKOM
0o0opy1I0BaHUU

3-T1IK-12[1] - 3HaTh
HOpPMAaTUBHBIE
JIOKYMEHTBI U




aTOMHBIX CTAaHIIUU U
JIPYTUX SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
npeoOpasyomux 1
HCTOJIb3YIOLINX
TEIUIOBYIO U SIIEPHYIO
SHEPIUI0, BKIIIOYas
BXOJIAIINE B NX COCTaB
CHUCTEMBI KOHTPOJIA,

00BEKTHI OCHAILIEHUIO, TpeOOBaHUs 1O

YeJI0BEYECKOU Pa3MEIICHUIO OpraHu3aiy padodnx

JESTENIBHOCTH, TEXHOJIOTMYECKOI0 MECT; ;

CBSI3aHHOM C UX o0opyoBaHus V-TIK-12[1] - ymeTb

CO3aHHUEM U IIPOBOAUTD

JKCIUTyaTauuen OcHosanue: ONTUMH3ALAIO
[IpodeccronanbHbII pa3MenIeHUs
crannaprt: 24.032, TEXHOJIOTHIECKOTO
24.033 00opyI0BaHuUs HA

pabounx mMecTax;;
B-TIK-12[1] - BnageTs

3alIUTHI, YIIPaBICHUS U TPUHIATIAMA

o0ecrieyeHus SAepHON OepeKIMBOrO

Y paraliOHHON MIPOU3BOJICTBA U

6e30macHOCTH HENPEPbIBHOTO
COBEPILICHCTBOBAHHUS
TEXHOJIOTHUECKUX
IPOILIECCOB

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHUE

3agauym BocriuTaHus (Kom)

Coznanue ycinoBui,
o0ecrneynBaroux,
(bopMHpOBaHUE KYIBTYPbI
sIepHOM 0€301MacHOCTH
(B24)

BocnurarenbHpli TOTEeHIMA JUCIUTLIIMH

1.Mcnonp30BaHne BOCIUTATEIBHOIO
noTeHITHaIa 010Ka IPo(eCcCHOHATBHBIX
JTUCIUILINH 1711 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOACHNE
SIIEPHON U paJallMOHHON O€30MacHOCTH,
a TaKke COOJI0JIEHIE rOCYAapCTBEHHBIX U
KOMMEpUECKUX TalH. 2.Mcnonp3oBanue
BOCIHUTATEIBHOIO MOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCIUTUIHH
«AKTyanapHbIe TPOOJIEMBI SKCILTyaTallun
ADBCy», «OCHOBBI KOIOTHYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPTETUKED,
«CucreMbl paIMallMOHHOTO KOHTPOJIS»
1151 GOPMHUPOBAHUE TUIHOU
OTBETCTBEHHOCTH 3a COOJII0JICHHE
3KOJIOTHYECKON U PaIMALIMIOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIOJIAralux J0KyMEHTOB 10
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUICKUMHU PETYIUPYIOIIUMHU
OpraHaMu, HOPM U MpaBUJ 0OpaIeHUs C
PaANOAKTUBHBIMU OTXOAAaMU U SIAEPHBIMU
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIMTATEIHHOTO MOTEHIINAIa YYeOHBIX
muctumiinH « KoHTposs ¥ fuarHocThka
SIIEPHBIX SHEPTETUUECKUX YCTAHOBOKY,
«HanexHocts 000py10BaHUS aTOMHBIX
PEaKTOPOB U YIIPABICHUE PUCKOMY,




[Ipodeccnonanshoe
BOCIIUTaHHE

Co3zanue yciaoBuid,
00eCIeunBaroIINX,
¢dbopMupoBaHue
OTBETCTBEHHOCTH 32
obecrnieueHue
kubepOe3onacHoCTH
00BEKTOB aTOMHOM OTpaciu
(B25)

«be30macHOCTh SAePHOTO TOTUIMBHOTO
IUKJIa», «SIepHbIe TEXHOJIOTHH U
9KOJIOTHSI TOTUIMBHOTO UK IS
(OpMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a coOMoIeHNe U 0OecTieYeHHe
knbepOe30nacHOCTH U UH(POPMAIIMOHHOM
6€30MacHOCTH 00BEKTOB aTOMHON OTPACIH
4yepe3 U3y4eHHe BOIIPOCOB OPTaHHU3AIHH
nH(GOPMAIMOHHON 06€30MacCHOCTH Ha
00BEKTaX aTOMHOW OTPACIIH, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIIUThI U XpaHEHUS HHPOPMAIIUH,
MIPUHIIAIIOB TIOCTPOCHUS
rI1yOOKO3IIETIOHUPOBAHHOM U THOKOM
CUCTEMBI 0€30ITACHOCTH SIICPHO-
¢du3nuecKkux 0OBEKTOB.

4.Vcnonp30BaHUE BOCIIUTATEIBHOTO
MOTEHIIMaNa CoiepKaHus OJIoKa
JTUACIUILTNH «JK0JIOTHsD», « CHCTEMBI
panalliOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHUECKOH 0€301TaCHOCTH B SICPHOM
SHEPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOM MO3ULIUHI
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEyY,
obecreunBaeT COXpaHeHHE MPUPOTHBIX
CUCTEM, TTOJIJICPIKAHUE MX IICIIOCTHOCTH H
)u3HeoOecreunBaromux GyHKIHHI, yepes
PacCMOTPEHHE BOITPOCOB PAHAIIMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
niepepaboOTKH SACPHBIX OTXOJIOB, BOIIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO ITUKJIA.
1.Mcnonp30BaHue BOCTIUTATEIHLHOTO
noTeHIrana 61oka mpodeccnoHamIbHbIX
JUCITUTUTAH JIJTs1 (QOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COONIOCHNE
SJICPHOUN ¥ paJIMallHOHHON OE301TacCHOCTH,
a TaKk)Ke COOJI0ICHUE TOCYIapCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonp3oBanue
BOCIIUTATEILHOTO MOTCHIINAIIA
COJIepKaHUs yUCOHBIX TUCITUTUTHH
«AKTyallbHbIC TIPOOJIEMBI SKCIUTyaTalluu
ADC», «OCHOBBI PKOIOTHYECKOI
0€30MaCHOCTH B SIZICPHON SHEPTETHKEY,
«CucTeMbl paTuaIliOHHOTO KOHTPOJIS))
Uit POPMHUPOBAHUE JIMIHOM
OTBETCTBEHHOCTH 32 COOJTIO/ICHUE
9KOJIOTUYECKOM U paJalliOHHOM
0€30MMacCHOCTH MTOCPEJCTBOM U3YUEHMUSI




[Ipodeccnonansroe
BOCITUTAHHE

Co3znanue yciaoBuid,
00ecneynBaroIuX,
¢dbopMupoBaHue
OTBETCTBCHHOM
3KOJOTMYECKOM MO3HUIINHI

OCHOBOIIOJIAraIOIIMX IOKYMEHTOB IO
KYJBTYype SIepHOM 0€30MacCHOCTH,
paspaboranubix MAT'ATOD u
POCCHUICKIUMH PETYITUPYOIIUMHI
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C
PaIMOAKTUBHBIMHU OTXOJaMH H SJICPHBIMHU
matepuanamiu. 3.Vcnonp3oBanue
BOCIIUTATEIILHOTO TMOTEHIINAA Y4eOHBIX
mucuminH « KOHTpoJb ¥ TUarHoCTHKA
SICPHBIX YHEPTETUIECKUX YCTAHOBOK,
«HanexHocTs 000pyI0BaHUs ATOMHBIX
PEaKTOPOB M YIPABJICHUE PUCKOM,
«be3omacHOCTh A1EPHOTO TOIIIMBHOTO
UKy, «SIaepHbIe TEXHOIOTHN U
9KOJIOTHSI TOTUIMBHOTO UK JJIs
(OopMHPOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a co0umoIeHne U obecreyeHne
knbepOe30nacHOCTH U UH(POPMALIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHHe BOPOCOB OpraHU3aIuu
nH(GOPMaIMOHHON 06€30MacCHOCTH Ha
00BEKTaX aTOMHOM OTPaCiii, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIUThI U XpaHEHUS HHPOPMAIIIH,
MIPUHIIAIIOB TIOCTPOCHUS
rJ1yOOKO3IIETOHUPOBAHHOM U THOKOM
CHCTEMBI OE€30MTaCHOCTH SITICPHO-
¢du3nueckux 0OBbEKTOB.
4.Vcnionb30BaHHE BOCIUTATEIBLHOTO
HOTEHIIMAaJa colepKaHusl OJoka
JHUCIUAILUINH «DKOJIOTUs», « CHCTEMBI
paanaliOHHOTO KOHTPOJIsD, «OCHOBBI
9KOJIOTHYECKOM 0e30MacHOCTH B sSICPHON
SHEpPreTHKe» sl POPMHUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIHH
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEY,
obecreunBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJePKAHNE UX IIEITOCTHOCTH U
)Ku3HeoOecreunBaromux GyHKIHUHI, yepes
paccMOTpEeHHE BOTIPOCOB PAAUAIIIOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
nepepabdOoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHHUS SJEPHOTO TOIUTMBHOTO IIUKJIA.
1.Ucnonp30BaHre BOCIUTATEIBHOTO
noTeHuuana 61oka nmpodeccnoHanIbHBIX
JUCIUTUTAH 17151 JOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOMIOACHUE
SJICPHON ¥ paJIMallMOHHON OE30MMacHOCTH,




(B26)

a TaKke COOII0ICHE TOCYAaPCTBEHHBIX U
KOMMeEpYEeCKHX TalH. 2.Mcronb3oBaHne
BOCTIMTATEIHHOTO MOTEHIINATA
COJIepPKaHUs YUCOHBIX JTUCITUTUTHH
«AKTyanpHBIC TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI PKOIOTHYECKOI
0e30MacCHOCTH B SIIEPHON DHEPTETHUKEY,
«CucreMbl palualiiOHHOTO KOHTPOJISDY
it hopMHUpOBaHUE TUIHON
OTBETCTBEHHOCTH 3a COOJII0/IEHUE
JKOJIOTUYECKOW U paIMaAllMOHHOMN
0€30MMacCHOCTH MTOCPECTBOM U3YUCHHUS
OCHOBOTIOJIAraloIuX JOKYMEHTOB 110
KYJIBTYype sSIepHOM 0€30MacCHOCTH,
paspaboranabix MAT'ATO u
POCCHICKHMH PETYITHPYOIIHMH
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C
PaAMOAKTUBHBIMU OTXOJaMH H SJICPHBIMHU
matepuanami. 3.Mcnonbp3oBaHue
BOCIIMTATEIHLHOTO MTOTCHIIHAIA YICOHBIX
mucumiinH « KOHTpoJb ¥ TUarHoCTHKA
SICPHBIX YHEPTETHICCKUX YCTAHOBOKY,
«HanexHocts 000pyI0BaHUS ATOMHBIX
PEaKTOPOB | YIIPaBICHUE PHUCKOMY,
«be30macHOCTh SepHOTO TOTUIMBHOTO
TUKJIa», «S11epHbIe TEXHOIOTHH U
9KOJIOTHSI TOTUIMBHOTO UK AJIs
(hOpMUPOBAHUS JTHYHON OTBETCTBEHHOCTH
3a co0uoJieHne U obecreyeHue
knbepOe3o0nacHOCTH U UH(POPMaLIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepes3 u3ydeHue BOMPOCOB OpraHu3aIiu
uHGOPMaIMOHHON 0€30MacCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MPUHIIAIIOB TIOCTPOEHUS] CUCTEMBI
ACYVYTII snepHbIX O0BEKTOB, METO/IOB
3aIUThI U XpaHEHUS HHPOpPMAITIH,
MIPUHIIAIIOB TIOCTPOCHUS
II1yOOKO3IIETOHUPOBAHHOM U THOKOM
CHUCTEMBbI 0€30MaCHOCTH SIEPHO-
buznyecKkux 0ObEKTOB.
4.Vcnionb30BaHNE BOCITUTATEIHLHOTO
MOTEHIIMaNa CoiepKaHus OJIoKka
JHUCIUAILINH «OKOJIOrUs», « CHCTEMBI
paanaliOHHOTO KOHTPOJIsH, «OCHOBBI
HKOJIOTUYECKON O€30MaCHOCTH B SIACPHOM
SHEpPreTHKe» sl POPMHUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIHUHI
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecreyeHns Takoro YpoBHs
6e3omacuoctu ADC, mpu KOTOPOM
BO3/ICIICTBHE HAa OKPYXKAIOIILYIO Cpey,




o0ecrieynBaeT COXpaHEeHUE IPUPOIHBIX
CHUCTEM, MOJAJEPKaHUE UX I[EJIOCTHOCTH U
XKHU3HeoOecreunBaronX GyHKIUH, yepes
paccMOTpeHHEe BOIIPOCOB paHallMOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
nepepaboTKHU SAEPHBIX OTXO0/I0B, BOIIPOCOB
3aMbIKaHUs SJEPHOTO TOIUIMBHOIO LIUKJIA.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,
OCBOEHHS
KOMIMOATAHIINIA

HepeIs)
pasaena (popma*,

MaxkcumMaJabHbBINA
0aJi1 3a pazgea™*
ATTecTanusa
HeJ1eJst)
HNuaukaropsl

7 Cemecmp

YacTts 1

16/16/8

[\
9]

K1

o0
G
=
T

3-IIK-




3-TIK-

Yacts 2

9-16

16/16/8

25

KH-16

3-I1K-

I1K-2,
B-

I1K-2,
3-TIK-

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

3-TIK-

3-IIK-

HUmoeo 3a 7 Cemecmp

32/32/16

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

7

50




V-
IK-9,
B-

IK-9,
3-T1K-

3-IIK-

3-TIK-

12,
B-
TIK-
12

* — COKpaIlleHHOE HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(wm) PK3aMeH

CoxparnieHre HaMMEHOBaHUHN (POPM TEKYIEr0 KOHTPOJIS M aTTECTALUH Pa3AesioB:

O06o3na | ITo1HOe HaMMeHOBaHH e
YyeHue
KU1 KoHTpoJib 1o utoram
€) OK3ameH
KAJEHJIAPHBIN IIJTAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U Jac. , yac. yac.
7 Cemecmp 32 32 16
1-8 Yacrts 1 16 16 8
1 IToJis1 HOHM3HMPYIOLIET0 U3JTyYeHHUsI. Bcero aynutopHbIX 4acoB
XapaKTEepUCTHUKU T0JIEH HOHU3UPYIOLIETO U3ITyYCHHUS. 2 | 2 | 1
Jo3umerpudeckue BenudnHbl. OCHOBHBIE 331a4 103UMETPHUH. | OHiaiiH
0 |0 |0




B3aumoneiicreue oOTOHHOIO M3JIy4eHHs C BelleCTBOM

Bcero ayiuTopHbIX 4acoB

[Tporeccrl mpeoOpazoBanms SHEPTUU (POTOHHOTO U3ITYUEHUSI B | 2 | 2 | |
BeuiecTBe. Teopus bparra-I'pes. DHeprerndeckas 3aBUcUMOCTb | OHItaliH
qyBCTBUTEIBHOCTH JO3UMETPOB (POTOHHOT'O U3ITyUYECHHUS. 0 | 0 | 0

3 Honnzannonnblie 103MMeTPUYECKHeE 1eTeKTOPbI. Bcero aynuropHbIx 4acoB
HoHu3anoHHbIE KaMepBI B NOJISIX HEMPEPBIBHOTO U 2 |2 |1
UMITYJIbCHOTO U3iyueHus. KonaencatopHele kKamepsl, Ownnaitn
ra3zopaspsHble CUETYUKH, I0JIOCTHBIE NOHU3ALIMOHHBIE 0 0 0
KaMephl.

4 Jlo3uMeTpHsi TOPMO3HOT0 U3/TyYCHHUSI. Bcero aynuTopHbIX 4acoB
TosicToCTEHHBIE HOHU3ALMOHHBIE KAMEPBI, KBAHTOMETP. 2 | 2 | 1

Ownnaitn
0 |0 |0

5 CuMHTH/LISINUOHHBIA MeTO/ 103UMeTpHHU (OTOHHOTO Bcero aytuTopHbIX 4acoB
U3JIyYEeHUsl. 2 | 2 | |
DHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIbHOCTHU Omnnaitn
CUMHTHJUISIIMOHHOTO JO3UMETPA B TOKOBOM U CUETHOM 0 0 0
pEXUME.

6 doToxuMHYeCKoe AeiCTBHE U3TyYeHUI. Bcero ayiuTopHbIX 4acoB
OCHOBHBIE XapaKTEPUCTUKU POTOrpahuIecKoro u 2 |2 |1
XUMHUYECKOTO METOJIOB IO3UMETPHUH. Ownnaitn

0 |0 |0

7 JI'OMHMHHMCIEHTHBIE METOABI JO3UMETPHH. Bcero aynuTopHbIX 4acoB
MexaHu3Mbl paarno(OTOTFOMUHECIICHIINH U 2 | 2 | |
paguorepMosroMuHecueHny. Kuneruka Owniaiin
PaJMOTEPMOITIOMUHECIICHIIIH. 0 | 0 | 0

8 I[MoynpoBOAHMKOBBIE 1€TEKTOPbI. Bcero ayutopHbIX 4acoB
ITosynipOBOTHUKOBBIE IETEKTOPBI KaK JO3UMETPBI 2 |2 |1
MOHM3UPYIOUIETo u3nydeHus. OCHOBHbIE XapaKTEPUCTUKH Oumnitaiia
MPHUMECHBIX ITOJYIIPOBOJHHUKOB. 0 0 0

9-16 Yacts 2 16 16 8

9 Jlo3umMeTpus 3apsKeHHBIX YaCTHIIL. Bcero aynutopHbIX 4acoB
OKCIIEpUMEHTAIIBHBIE U PACYETHBIE METOBI JO3UMETPUHI 2 |2 |1
AJIEKTPOHHOIO U3JTyYEHUSI. Omnnaitn

0 |0 | 0

10 Jdo3umeTpusi HEUTPOHOB. Bcero ayutopHbIx 4acoB
IIpuMeHeHne pa3InyHbBIX METOA0B PErUCTPALIMY HEUTPOHOB 2 | 2 | 1
IUI OIPEJEIICHUS A03bl HEUTPOHHOIO U3TyUYEHHUS. Omnutaiin

0 K |0

11 Jo3umeTrpus 60JIbIINX 103. Bcero ayiuTopHBIX 4acoB
Mertoasl U3MEpEeHHs 103 B MOJSAX BBICOKMX ITOTOKOB 2 | 2 | 1
U3JIy4CHHUS. Omnnaiin

0 |0 |0

12 TenoBoe nelicTBHEe HOHM3UPYIOLIET0 U3TyYeHUS. Bcero aynutopHbIX 4acoB
TernoBoe nelcTBUE HOHU3UPYIOLIETO U3JTyUEHUS. 2 | 2 | 1
Kanopumerpudecknii MeToa 103UMETpUN. Pesxumbl paboTh Owniaiin
KaJIOpHMETPOB. 0 | 0 | 0

13 JIIII-cneKkTpbl M paauanuoHHbie 3 PeKThl. Bcero ayiutopHbIx 4acoB
WNonuzannonno-umitynbcHast Mmetoauka nzmepenus JIIO- 2 | 2 | 1
crniekTpoB. HepaBHOMepHas HOHM3AUS U PEKOMOMHAIMOHHBIA | OHnaiin

MCETO/.

0 |0 |0




14 OcHoBHBIE 321241 MUKPO/A03MMETPHH.

Bcero ayiuTopHbIX 4acoB

OcHOBHBIE 3aJ1a4 MUKpOA03UMeTpun. DiryKkTyaruu 2 | 2 | |
MOTJIOIIEHHOU SHEPTU. MUKPOJO03UMETPUUECKUE BETUYUHBI U | OHaiiH
METOJbI UX ITOJTYYCHHUS. 0 | 0 | 0
15 Jo3uMeTpusi HHKOPIMOPUPOBAHHBIX PATHOHYKJIHU/IO0B. Bcero aynutopHsix 4acoB
Jlo3uMeTpusi UHKOPIOPUPOBAHHBIX PaAMOHYKINI0B. Kuneruka | 2 | 2 |1
(bopMHPOBaHUS JTO3BI. Ownnaitn
0 |0 | 0
16 3aki0unTeIbHBIH 0030p Bcero ayiutopHbIx 4acoB
3aKIIOYUTEIBHBIN 0030D 2 |2 |1
Ownnaitn
0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIANH OILIUIA:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHHe

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepuan
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
nC NHTEpaKkTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue

7 Cemecmp

JIOSI/IMCTPI/I‘—IGCKI/IC BCJINMYHMHBI U UX CAWHUIIBI.

DU3nYeCKHe OCHOBBI JO3UMCTPHH.

W [N [ —

-4 OmpeeneHne YHEPTeTHUECKOTO pacIpeesieHus] OeTa-4acTHIl
1 TOTJIOIICHHOM 03Bl OCTa-M3TyUCHUSI.

dusnueckue MMPpOICCChl B MOHNU3AIMOHHBIX KaMCpax.

MNoHn3aMOHHBIN METOJ T03UMETPHUH.

N[O\ |

-8 HCCJ’IGI[OBaHI/Ie AOBUMETPUUCCKUX XAPAKTCPHUCTHUK
HOHHU3AIMOHHBIX KaMcEp.

9 CUMHTUUIAUOHHBINA U TIOMUHECLEHTHBIH METObI
JIO3UMETPUH.

10 Jlo3umeTrpus a3po30Jei U ra3os.

11-12 | DHepreTuueckas 3aBUCUMOCTb YyBCTBUTEILHOCTH
ra3opa3psaHbIX CYETUUKOB B JIO3UMETPHUECKOM PEKUME.

13 JIIID-MeTpust 1 MUKPOJO3UMETPHS

14 W3mepenue 10361 HEUTPOHOB Pa3IuYHbIX YHEPTUI.

15 dotorpapuueckuii ¥ XUMUYECKHIH METOAbI I03UMETPHH.

16 AOGCOJIIOTHOE U3MEPEHUE MOLTHOCTH J103bl PEHTT€HOBCKOTO

H3JIYyUCHHA.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OcBoeHue AUCIUIUIMHBI TPOXOJAUT B OCHOBHOM MO CJEAYIOIIEH CXeMe: JICKIIUU, CEMUHAPCKUE
3aHATHS C OTYETOM O PEHICHHBIX 3ajadax, JabopaTOpHbIE pabOTHl C MOCIEAYIOMICH 3aIUTON s
3aKpEIUICHUS] TEMBbI, MPOMEXYTOUYHBIA KOHTPOJb 3HAHWM, pEIICHHE 3ajJad Mo psAay TeM Kypca,

UTOTOBBIN DK3aMEH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/ OLIEHOYHBIX CPEACTB O AUCLUILIMHE 00ecreurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMH W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUSTUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMUpPyEeMBIMH KOMIIETCHUUSAMH M (OopMaMH KOHTpPOJII HUX OCBOCHHS

IpeACTaBlICHA B cIeayomIel Tabaune:

KOMHETCHHI/IH I/IHI[HKaTOI)bI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)

TK-10 3-ITK-10 N, KU-8, KU-16
V-TIK-10 N, KU-8, KU-16
B-TIK-10 N, K-8, KU-16

MK-11 3-ITK-11 N, K-8, KU-16
V-IIK-11 D, KU-8, KI-16
B-TIK-11 D, K-8, KU-16

MK-12 3-ITK-12 N, K-8, KU-16
V-ITK-12 D, K-8, KU-16
B-TIK-12 D, K-8, KU-16

TK-2 3-1TK-2 N, K-8, KU-16
V-IIK-2 D, K-8, KU-16
B-TIK-2 N, K-8, KU-16

TIK-9 3-ITK-9 D, KU-8, KU-16
V-IIK-9 D, KU-8, KU-16
B-TIK-9 N, K-8, KU-16

HIkanbl oeHKH 00pa3oBaTebHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIHbHOM 1LIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3a/IaHMM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOHN TUCIMIUIHHEI

OneHka
ECTS

Ouenka 1o 4-ex
OaJUILHOH IIKAJIE

Cymma
0au10B

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJICHTY, €CJIH OH IIyOOKO M IMTPOYHO
YCBOWJI IPOTPaMMHBIN MaTepra,
WCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, YMeeT TECHO YBSI3bIBATh

90-100 5 — «omauuno»




TEOPUIO C MPAKTUKOM, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPBHI.

85-89 B OlLIeHKa «XOPOILIO» BBICTABIIACTCS

75-84 C CTYJICHTY, €CTIU OH TBEPAO 3HAET

MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraer ero, He AOIMyCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO MaTtepuala,
3- HO HE YCBOWJI €ro JeTalei, JomycKaeT
60-64 «y0081€eMEOPUMENILHOY E HETOYHOCTH, HEZI0OCTATOYHO NTPaBHIIbHBIE
(OpMyNHUPOBKH, HAPYILICHUS
JIOTMYECKOM MOCIIe0BATEIbHOCTH B
M3JI0’KCHHH IPOTPAaMMHOT'0 MaTepHaJIa.

Or1eHKa «HEYTOBICTBOPUTEITHHOY»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEIIbHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 [lozumeTpus HOHU3UPYIONMNX H3TyueHul : yaeOHoe mocooue, Mocksa: HUAY MUDU,
2015

2. DU K49 Pagnanunonnas nozumerpus : MoHorpadus, Mocksa: HUAY MUDU, 2014
3. 539.1 K49 Pagunanmonnas no3umerpus : Monorpadus, Mocksa: HUAY MU®U, 2014
4.539.1 C 14 Snepnas pusuka u go3uMerpus : yued. mocobue as By30B, Mocksa: FOpaiit, 2020

5.539.1 C50 MoaenupoBaHue Tpoiiecca MepeHoca MEKTPOHOB B 33JjauaxX paTualiiOHHON (H3HUKH :
ydeOHoe mocobue st By3oB, B. B. CmupnoB, Mocksa: MU®U, 2008

6. O C23 CO0opHUK 3a7a4 110 TEOPUHU MIEPEHOCA, TO3UMETPUH U 3alTUTE OT HOHU3HPYIOIINX
u3Iy4YeHul : yueOHoe nmocobue /i By30B, pea. B. A. Knumanos, Mocksa: HUSIY MU®U, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

[NPOTPAMMHOE OBECITEYEHUE:



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

B kypce paccmatpuBaioTcs OCHOBHBIE (DyHAAaMEHTaIbHBIE MPUHIUIBI U METOABI T03UMETPHUH
MOHHM3UPYIOUINX M3JIyYCHUH Ha OCHOBAaHMU OCOOCHHOCTEH B3aMMOJCHCTBHS Pa3UYHBIX BHUIOB
MOHU3MPYIOIUX M3Ty4YeHUl ¢ BemiecTBoM. Llenb mpenogaBaHus NaHHOW IUCIUIUIMHBI COCTOUT B
W3JIOKEHUU OCHOBHBIX METOJIOB OMNPEEICHUS KOJMYECTBEHHBIX W KAaYECTBEHHBIX XapaKTEPHUCTHK
MOJIC MOHM3UPYIOIIETO M3TYyUYCHHUs] B BEIIECTBE MU COOTBETCTBYIOIIMX BEIUYHH DHEPTOTOTIIOMIECHHUS,
OTIPEIEIISIONINX TOCIESACTBUS BO3JCHCTBUS HOHU3UPYIOIIETO H3JIyYeHHUsS Ha OOBEKTHI JKUBOW M
HEKUBOUW TIPUPOIBI.

OCHOBHBIMH 3aja4aMU OCBOCHHUS JUCIMIIIINHEI SBJISIOTCS

* monyudeHue 0azoBoil MH(MOpPMANMU O 3ajadyax U METOJaX OMNPENCNICHUS XapaKTePUCTHK
BEJIMYUH SHEPTOMOTJIOMICHUS]  MOHU3UPYIOIIETO M3JIYYEHHUs B BEIIECTBE C yUYE€TOM KOJUYECTBA U
KadecTBa M3JIyUYEHUS;

* TOHMMaHUWE (PYHKIMOHAIBHBIX OCOOEHHOCTEH ¥ WCIOJIh30BAHUS OCHOBHBIX THIIOB
JIO3UMETPOB JIJII U3MEPEHUS TO3UMETPUUECKUX BEJIIMYUH;

* TMOJy4YeHHWE MPAKTUYECKUX HABBHIKOB B MPUMEHEHHUH METOJOB JO3WMETPUU JI PEIICHUs
MPUKIaAHBIX 3a7a4.

DTH 3aJlauu peaau3yrTCa Ha OCHOBE 3HAHUM:

* (uU3MYECKUX SIBICHUN B3aUMOJCHCTBUS HOHM3UPYIOUIMX H3IY4YEHUH C BELIECTBOM,
OTIPEACTSIONIUX MPOLECCHl MepeHoca U3IYUYEHHH, YHEPronorioueHuss U (GOPMUPOBAHUS TO3HBIX
MOJIeH;

* cnenu(PUKU XapaKTePUCTHK BEIUYHMH JI03 WM pacmpeleicHuid 103 (MOTJIOoUIeHHAs 1034,
SKBUBAJICHTHAss M aMOWEHTHas J103a, SKCIO3UIMOHHAs J103a, pacnpeneneHue 03 no JIID,
MUKPOJI03UMETPUIECKUE BEIIUYUHBI);

* OCHOBHBIX METOJOB pacyeTa M H3MEPECHHS JIO3HBIX pACIpPEACIICHHA B BEIIECTBE IS
Pa3IMYHBIX BUAOB U3JIyUYECHUS;

* 0COOEHHOCTEH XapaKTEPUCTHK JO3UMETPOB U O0JACTH WX MPUMEHHUMOCTH IS pEIICHUs
MPaKTUYECKHX 3a/1ay.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MTPEMOJABATEJEN

BBenenue B paznen paguainoHHON Gpu3uky - 1o3uMeTprio. OCHOBHBIE 33a4 TI03UMETPHH.
[lenbt0 OTHOTO W3 Pa3JENIOB paJAWAIMOHHON (PU3UKU — JO3UMETPHH — SABISETCS pa3padboTKa
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX, MPUMEHUMBIX Ha MpPaKTUKE, METOJOB KOJIMYECTBEHHOU



OLIEHKU BO3JICHCTBHS PAa3IMYHBIX BUAOB MOHU3UPYIOMIMX M3TyUYEHHH HAa OOBEKTHI KHBOW M HEXHUBOH
npuposl. PaccmarpuBaroTes 1uana3oHbl SHEPTUH W3TY4YeHUH, CIOCOOHBIX MHUIIMUPOBATH 3P HEKTHI
MOHHU3alMU B 00Jy4aeMOM BEIIECTBE; COOTBETCTBYIOILIME BEIMUYMHBI (IHEPTOMOTIIONICHHE U JIpyTrHe
T.H. JO3UMETPUYECKHE BEIUUMHBI) ONPEAEIAIOT pa3InyHble pagrallMOHHbIe d3PPEKThI. Y CTAHOBICHHE
CBSI3M 3TUX 3(PPEKTOB C TO3UMETPUUECKUMHU BEIMUMHAMU SIBJISIETCSI OCHOBHOW 3a/iadyeil 103UMEeTpUH.
OOnactn NO3MMETPUYECKMX HCCIEAOBAaHUM JIOCTaTOYHO pPa3sHOOOPa3HbI, B YACTHOCTH MOXHO
OTMETUTH CIIEAYIOLIHE:

1. osumerpus anbda-, 6eTa- , raMMa-KBaHTOB W HEUTPOHOB c »sHeprueil mo 10 M»aB. 2.
Jlo3umeTpuss MHKOPIIOPUPOBAHHBIX HYKJINWIOB. 3. MHauBunyanbHas no3uMmerpus. 4. ABapuiiHas J0-
sumeTpus. 5. BHyTpupeakropHas no3umerpus. 6. Jlozumerpus Oonbmux 103. 7. TBepaoTenbHas
nosumerpus. 8. JIIID — merpusa. 9. Mukponozumerpust u np. llupokuii kpyr pemaembix I03H-
METPUYECKHUX 3a1ad TpeOyeT MeTalbHOro y4YeTa OCOOCHHOCTEH B3aMMOACUCTBHUS H3IIyUYEHHH C
BEILIECTBOM U XapAKTEPUCTUK JO3UMETPUUYECKUX JTETEKTOPOB.

XapakTepuUCTUKHU MOJIeH NOHU3UPYIOIIETO U3ITyUYeHHUs; JO3UMETPUUECKIE BETUUHHBI.

Pa3znuynble ckanspHbIe U BEKTOpHBIC, MU depeHInaIbHble U WHTETPAIbHBIE XapaKTEPUCTUKU
moJiell MOHU3HMPYIOMIETO W3IMyueHUs 00yclaBiIMBAlOT (OPMUPOBAHME JO3HBIX MOJEH B Pa3TUYHBIX
oObekTax. CremyeT dYeTKO pas3indyaTh COOTBETCTBYIOIIME TOKOBBIE W TOTOKOBBIC BEIIMYMHBI
BBINICYKA3aHHBIX XapAaKTEPUCTHUK; B YaCTHOCTH, JI030BbIe (DYHKIIMOHAIIBI OMPEIEISIFOTCS TTOTOKOBBIMU
BEITMYMHAMHU, YTO OCOOCHHO Ba)XKHO TIPU WCIOJIH30BAHUU PA3JIMYHBIX JICTEKTOPOB B KA4eCTBE
TO3UMETPOB. B JIEKIUAX MPUBOAATCS MPUMEPHI JETEKTOPOB, SBISIOMUXCS KaK MOTOKOBBIMHU, TaK H
TOKOBBIMH JAaTYMKAMH, YTO ONPEACSCT BO3MOXKHOCTh C WX TMOMOIIBIO U3MEPATh BEIWYHHBI J03.
Hannyme noctato4Ho OOJBIIOTO KOJUYECTBA JTO3UMETPHUECKUX MMApaMeTpOB TPeOyeT YEeTKOro
MOHUMaHUS oO0JacTel WX HCMONb30BaHMs (Hamp., 703kl B eauHumax [p (rpeit), 3B (3uBept), P
(pentren)). [lanee B kypce OyeT mpecTaBlieHa COBpEMEHHAs CUCTeMa JO3UMETPUIECKIX BEIHUMH.

B3aumopeiicTBrue (OTOHHOTO U 3JIEKTPOHHOTO M3IYYCHHSI C BEUIECTBOM; OCHOBHEIE BO-IIPOCHI
03UMETPUHU (POTOHHOTO U3ITYUCHHUSI.

3HaHUE 3aKOHOMEPHOCTEH B3aMMOJICUCTBHUS HW3JYYCHHH C BEIIECTBOM SBISIETCS HEOOXOIH-
MBIM YCIIOBUEM KOPPEKTHOM OIEHKH IPOIIECCOB SHEPIOIMOIJIONICHUS TPH OOJYYCHUH Ppa3Iny-HBIX
00BEKTOB, BHIOOpA AJICKBATHBIX JIETEKTOPOB M METOJIOB U3MEPECHUSI HEOOXOIUMBIX XapaKTe-PUCTHK.
[Ipu paccMOoTpeHUU BOMPOCOB AO3UMETPUH (OTOHHOTO H3ITYUYCHHs] OCHOBHOE BHHUMAHHE B pPaMKax
JO3UMETPUU CIEAyeT OOpaTUTh HAa COOTBETCTBYIOIIHE KOXPPHUIIMEHTHl Mepeaadyd M TOTJIOMICHUS
SHEpruu. B COOTBETCTBHHM € CEUYEHHUSIMM OCHOBHBIX IMPOLIECCOB B3aUMOJIECHCTBUS C BEIIECTBOM
(hOTOHOB PA3NMMYHBIX YHEPTHH OMPEACISAIOTCS BETUYHUHEI, CBI3aHHBIC ¢ 3 exTamMu iepeauu SHePTun
BTOPUYHBIM 3apsDKCHHBIM YacTUIAM (DJIEKTPOHAM U TO3UTPOHAM); JUIsi MHOTOKOMIIOHEHTHBIX Cpel
BEJIMYMHBI TIEPEIAHHON SHEPTHH OMPEIEIIOTCS 3HAYCHUSIMH T.H. 3(P(PEKTUBHBIX aTOMHBIX HOMEPOB,
HCIIOIB3YEMBIX B COOTBETCTBYIONIUX OIICHKAX IEpeJaHHOW W TMOTJIOIMICHHOW JHEpruu (POTOHHOTO
m3nydeHus. [l oOmydaeMblx OOBEKTOB OMNPENEICHHOTO pa3Mepa CleAyeT MOHMMATh pas3iinyue B
3HAYEHUSAX TEpPeJaHHOW U TMOTJIOIIEHHOM HSHEepruu (3a CcUeT YTeUKH YacTU H3Iy4YeHUH B BUJC
BBICOKODHEPTeTHYHBIX 3apsDKCHHBIX YacTUI, TOPMO3HOTO U XapaKTEPUCTUUYECKOTO W3ITYUYEHUS).
[TonydyeHHbIE yCIOBUA T.H. AJIEKTPOHHOIO PAaBHOBECHUS MO3BOJISIOT CIENATh OLEHKY MOIIHOCTH J03bI
Ha OCHOBAHHWM IPOCTOTO COOTHOIICHHUS, CBS3BIBAIOIIETO MHTCHCUBHOCTH (JOTOHHOTO WU3ITYUYCHUS H
kod(duIMeHTa niepeaadn dHEpruu (eAUHUIA KepMma). B JIeKIUsIX MpUBOAATCS OCHOBHBIC JAHHBIC 11O



XapaKTepUCTUKAM B3aUMOJICHCTBUS OBICTPBIX 3JEKTPOHOB C BELIECTBOM, T.K. OHHM OIPEICIISIOT
XapakTep IMOTJIOMICHUsI BTOPUYHBIX 3JIEKTPOHOB, 00pa30BaHHBIX (DOTOHHBIM U3IydeHHeM. OCHOBHOE
3HAYEHUE IpPU ATOM MMEET COOTHOUIEHHE HOHM3ALMOHHBIX W paJUallMOHHBIX IOTEPb 3HEPIUU
AJIEKTPOHOB, a TAKXKE€ KOHEYHOE 3HaUeHHE Mpo0era 3JeKTPOHOB B Cpeie.

I/IOHI/ISaHI/IH B Ta3aX; OCHOBHBIC XapaKTCPHUCTHKH HOHHU3AIIUOHHBIX HTO3UMCETPHYCCKUX
ACTCKTOPOB.

Bonpocbl KMHETMKM HMOHHU3AIMM Ta30B MOJ JEHCTBHEM HENPEPHIBHOIO M HMITYJIHCHOTO
OOJlydeHUs] SABISIOTCS ONPEACTSAIOIIMMHU  JUISL  JO3UMETPUU H3IYyYEHHH C HCHOJIb30BAHUEM
COOTBETCTBYIOIMX HOHU3AIMOHHBIX JETEKTOPOB KAayeCTBE TO3UMETPOB HOHH3HPYIOIIETO U3ITyYCHHUSI.
OcHoBHBIE 3(](PEKTBI — CKOPOCTh TEHEPAMU HOCHTENCH WMOHOB BHEIIHUM HOHH3UPYIOIIUM
n3irydeHueM (oOpa3oBaHWE HOHHBIX Tap) U CKOPOCTh 3 (dexTa peKoMOMHAIMM STUX HOCHUTENEH
00yClIaBIUBAIOT MPOIECChl, MPOTEKAIIIUe B OJHUX HMX HauboJjiee PacCHpPOCTPAHEHHBIX M TOUYHBIX
METOJIaX MPAaKTHUECKON N03uMeTpun (POTOHHOTO U AIEeKTpoHHOro u3nydeHus. CootHomenue bperra-
I'pes, onpenenstomiee CBsA3b MEXIY dPPEKTOM MOHU3AMOHHOTO TOKA 1 U MOTJIOUICHHON SHeprueil B
crenke kamepsl AE, ¢ yderoM mompaBku Ha 3(PQEeKTHUBHOCTb coOupaHus HOHOB f, mo3BosseT
peanu3oBaTh CenyoIlyo nocienosarenbHocts onepanuii: AE = q0-W+(S)az; i=q0-e-V; i10=i/f, rne 1 —
MU3MepseMbIid TOK, 10 — TOK HachImeHus, *(S)az — OTHOLIECHUE yAETbHBIX TOPMO3HBIX CIIOCOOHOCTEMH
BEIIECTBA CTCHKH W T'a3a OTHOCUTEIHHO JCHCTBYIOIIUX YHEPTeTUYECKUX PACHpPEeNICHH BTOPUIHBIX
AJIEKTPOHOB, 00pa30BaHHBIX (HOTOHAMH, € — 3apsill AMEKTPoHa, W — CpeIHsIst SJHEPTUsl HOHU3AUH. DTO
LENb COOTHOIICHUW SBJSIETCS OCHOBOM HOHHM3AIMOHHOTO METOAA JO3MMETPHUH; IapaMeTpsl
BBIIICTIPUBEICHHBIX COOTHOUICHHH paccMaTpUBAIOTCS OTAENbHO, U HEOOXOAUMO MOHUMATh UX POIIb
JUIS pelIeHus KOHEYHOW 3ajauu. B cBa3M co crenuuyeckoil cuTyalei, Korja IoKa3aHHe
(OTOHHOTO 103UMETpa 3aBUCUT HE TOJBKO OT BEJIMYMHBI 1035l MM MOIIHOCTHU J03bl, HO OT BEJIMYMHBI
sHepruu (uiau >PQPEKTUBHON 3HEpruu) (POTOHHOTO H3IYUYCHUS BAXKHBIM (DAK-TOPOM SIBIISETCS T.H.
SHEepreTudecKas

MeTOI[I)I AO03MMETPUH, OCHOBAHHBLIC Ha MCIIOJIb30BAHMKW CHOUHTHIUIAOWUOHHBIX W IIOJIY-
IIPOBOAHUKOBBIX JETCKTOPOB.

CUMHTUIUIALMOHHBIE JETEKTOphl, KOTOpble Hauboyiee IMHUPOKO MPUMEHSIOTCA B CHEKTPOMET-
PUM MOHU3UPYIOIIUX YACTHI, MOTYT OBITh HMCIOJb30BAaHbl B Ka4eCTBE JO3MMETPUUYECKHX YCTPOMCTB.
Cpenu mapaMeTpoB, ONpeAesomuX (YHKIMOHUPOBAHNWE CLUMHTHIUIALMOHHBIX 0-3UMETpPOB (mapa
«CUMHTHIUIATOP-(POTOINEKTPOHHBIA YMHOXXHUTENbY) HauOoJee BaXKHBIM SIBIISET-CI KOHBEPCHOHHAs
3G HEKTUBHOCTD, OMPEIEIAIONIas BETUYMHY CBETOBBIXO/Aa KPUCTAJUIOB M 3a-BHUCSIIAs OT SHEPIUU
3apsOKEHHBIX (YacTHULl B OCHOBHOM, B 00JaCTH MajbIX dHEPrUil), YTO MOKET BHOCUTh MOTPELIHOCTDH B
pe3yNbTaThl U3MEPEHUN MOIIHOCTH J03bl B TOKOBOM PEXKHUME; 3Ty OCOOEHHOCTb CJIEIyeT YUUTHIBAThH
KAaK Il OPraHMYeCKUX, TaK M JUIsl HEOPraHMYeCKUX KpHUCTALIOB. ClelyeT OTMETUTH CHIIBHYIO
SHEPIreTUYECKYI0 3aBUCUMOCTh YYyBCTBUTEIBHOCTH TAaKOTO poJa JAO03UMETPOB, OCOOCHHO B CUETHOM
pexXUME.

N3yuenne ocobeHHOCTEH MPUMEHEHHS B IO3UMETPHH HOJIYIPOBOJIHUKOBBIX AETEKTOPOB C p-n
nepexoaoM TpeOyeT 3HaHUS TMOBEICHHS HOCUTENCH OSIEKTPUYECKHX 3apsiioB B CTPYKTypax,
COCTABJISIIOIIUX JAECTEKTOp. B 103MMETpUYECKUX W3MEPEHUSIX HCIOJIB3YIOTCS Pa3/IMYHbIE PEKU-MBbI
MPUJIO)KEHHOTO BHEIIHEr0 HANpSKEHUS, TOKOBBIM M CUETHBIM PEXHUMbI; HEOOXOAMMO MPEICTABIIATH



BC€Cb KOMIUJICKC IMOJIOKUTCIIbHBIX U OTPUHATCIIBbHBIX XAPAKTCPUCTUK IPU HUCIIOJIB30BAHUU 3TUX THUIIOB
J03UMETPOB.

D dexTs paTnoPOTOTFOMIUHECIICHIINN U PATUOTEPMOTIOMUHECIICHIINH B IO3UMETPHH.

W3 yka3zaHHBIX BbIIIE OBYX (PU3NYECKUX APPEKTOB, UMEIOIUX MECTO B HEKOTOPBIX KpUCTAal-
JUYECKUX CTPYKTypax B pe3yjbTare MX OOJIydYeHUs HOHM3MPYIOIIMMH YacTULAMH, HauOoJibliee
MIPAKTUYECKOE MPUMEHEHHE B TO3UMETPUHU MOJTYyYHJI METOJ, OCHOBAHHBIN Ha UCMOJIb30BaHUM 3(dexra
tepmosomuHecueHu (TJI/I). HekoTopble ocHOBHbIE (uU3MYECKHE MPUHLUIBI peaiu-3allid 3TOrO
MeTOZla MOTYT OBbITh MHTEPIPETUPOBAHBl HA OCHOBE aHaJHM3a 30HHOM MOJENH, KOTOpas MO3BOJISET
IIOJIyYUTb OCHOBHBIE COOTHOILEHMSI, ONMCHIBAIOIIME IPOLECC TEPMOIIOMUHECLEHIIMHY, B 4aCTHOCTH,
OTIpECIISAIONINE U3MEPSEMbIE BEIMYMHBI - BEJIMYMHY MHMKA KPUBOM TEpPMOBBICBEUHMBAHUS U IUIOIIA[b
MO/ 3TOM KpUBOM. ODTH BEIUYMHBI KOPPEIMPYIOT C BEIMYMHOM HHTErpanbHOM 103bl. OCHOBHBIE
rapamMeTphl, ONPENEIAIONNEe BO3MOXKHOCTh IMPAKTUYECKOro wucmois3oBanus TJIJI — riayOuna
3ajeraHusl JIOBYLIEK, 4YaCTOTHBIA (akTop, Auana3oH TeMIepaTyp HarpeBaHus, HWHTEHCUBHOCTb
3aTyXaHMs JIOMUHECUEHIMH ((enuHr), 3aBUCUMOCTb YYyBCTBUTEIBHOCTH JETEKTOPOB OT PEXHMOB
o0nydenus. 3HaHue PU3NYECKOIN CyTH 3THX BEJIMYMH U MPOLIECCOB MO3BOJISET KOPPEKTHO PEATH30BAThH
3TOT METOJ JO3UMETPUH.

[Tpuniune!  pororpaduyeckoro U XUMHUYECKOTO METOAOB J03UMETpUHU. TeruoBoil MeTo[
JO3UMETPUH.

dortorpaduieckuii  METOJ  JO3UMETPUH OCHOBAaH Ha  (POTOXMMHUYECKOM  JEHCTBUH
MOHU3UPYIOUIUX H3TyUYEeHUN Ha KPUCTAUTUTBI OPOMHUCTOrO WM XJOPHUCTOTO cepedpa, B pe3yjbTare
KOTOpPOr0o 00pa3yloTCsi MEHTPBI CKPBHITOTO M300pa)KeHUs; MO JACHCTBHEM XHUMHUYECKOTO MPOSBICHUS
BOCCTAHABJIMBAIOTCS aTOMbI cepedpa, KOJIMYECTBO KOTOPBIX OIpEessieT CTENeHb MOYEepPHEHUs
(h0TO3MYINIBCUH, TPONOPLHUOHATIBHOE TOTJIOLUICHHOW B Hell sHepruum (moriomeHHon nosze). Crue-gyer
0o0paTUTh BHMMaHHE HA OTPAaHMYCHHBIM IUAna3oH M3MEPEHHsS WHTETPaJbHBIX 103 Kak B 001acTH
HU3KUX 3HAYCHWH, TaKk © Tpu Oonbimux jgo3ax. DyHKOUS [030BOW  UyBCTBHTEIBHOCTH
(hOTOO3UMETPOB U COOTBETCTBYIOLIEH SHEPreTUUYEeCKOM 3aBUCUMOCTH JIOJKHBI OINPEAEAThCS C
y4eToM BIMsHUSA (GUWIBTPYIOIMIMX 5KpaHoB. Ha mnpumepe ¢GOTOA03MMETPOB TMOKa3aH MPUHIIMII
KOMITEHCAIIMN PHEPreTUYECKON 3aBUCUMOCTH YYBCTBUTEIBHOCTH; TaKOW METOJ MPUMEHHUM K JPYrUM
TUTIAM JI03UMETPOB, HAMp., MPH HCIOJB30BAHUM B KAYECTBE JTO3UMETPOB T'€UIE€POBCKUX CUETUHKOB.
XUMHUYECKUH METOJl JO3UMETPUM OCHOBAaH Ha M3MEPEHUM BBIXOAA pPagUalMOHHO-XUMUYECKUX
peaxiuii, MHUIMUPOBAHHBIX SHEPrOINOIIOMEHHEM HOHU3UpYomero usnydenus. Cepa nmpuMeHeHHs
XUMHAYECKHX JTO3UMETPHUECKUX CHUCTEM — JO03UMETpHUs OONBIINX 103. Temn-10Boi METO M03UMETPUU
M0 CYIIECTBY Oasupyercss Ha TEXHHKE KAIOPUMETPUUECKUX H3Mepe-HUH, TJie HICTOYHUKOM TEIUIOBOU
SHEPTUH SIBISIETCA BETMYHUHA J]03bl HOHU3UPYIOLIETO U3JIyYeHUs B pabodyeM Tele KalopuMeTpa.

OCHOBBI 1I03UMETPHUH 3IEKTPOHHOTO U3ITyUEHUSI.

Panee OblIM pacCcMOTpPEHBI BOIPOCHI B3aUMOJICHCTBHE DJIEKTPOHOB C BEIICCTBOM. DTH TPO-
LECChl OmpenensitoT (OpPMUPOBAHUE IMOJIEH pAaCCeSIHHBIX B OOJMy4aeMoW cpelne JJIEKTPOHOB H,
COOTBETCTBEHHO, JI03HBIX MoJiel. Paznuuaior pacyeTHble, MOTYIMIUPUIECKUE U IKCIIEPUMEHTAIbHBIC
METO/Ibl OIPENEICHUS] 3HAYEHWH IOIVIOIIEHHBIX ASHEPrUil IpU IPOXOKICHUM 3JEKTPOHOB 4Yepes
BEILIECTBO. B Hacrosiee BpeMs OCHOBHBIM PAacueTHBIM METOAOM sBisieTcss Metol Monte-Kapio Ha
OCHOBE  CTAaTUCTMYECKOIO  MOJEJIMPOBAHUA  MPOLECCOB  OJHOKPAaTHOTO W MHOTOKpPaTHOI'O
B3aMMOJIEMCTBHSI AJIEKTPOHOB C aTOMaMH cpefibl. B kauecTBe 01HOTO U3 MOJY3MIUPUYECKUX METO/I0B



OLIEHKM pacHpeIelIeHUH MOTJIOIEHHOW SHEPTUU JIEKTPOHOB paccMarpuBaeTcs anroputM OcaHoBa u
Pam3meBckoro, OCHOBAaHHBIH Ha EIWHBIX JO30BBIX (QYHKUIUSAX. OKCIEPUMEHTAJIbHBIE METOJIbI
W3MEpEeHUsl JO3HbIX TOJE€H HCHONB3yIOT B MPHUHLIMIE BCE JETEKTUPYIOIIUME YCTpOMcTBa
HOHM3UPYIOUMX yacTll. OCHOBHOE OTJIMYHE Mpoliecca EPEeHOca 3JIEKTPOHOB OT MPOLIECCOB IEpeHoca
(HOTOHOB W HEUTPOHOB — (UKCHPOBAHHBIH MPOOET SJIEKTPOHOB, 3aBHUCSIIIMA OT WX DJHEPTHUHU.
DNEKTPOHBI SBJISIOTCS OTHOCUTEIBHO KOPOTKOMPOOESKHBIMHI YaCTULIAMHU, YTO HEOOXOIUMO YUYUTHIBATD
B KOHKPETHBIX YCJIOBUSAX U3MEPEHUN (HAIp., SKCTPANOSIMOHHAS HOHU3AIIMOHHAS KaMepa).

Jlo3umeTpuss HEUTPOHOB.

Crnenuduka A03UMETpUN HEHTPOHOB (KOCBEHHO HOHU3UPYIOIIEE H3IIyu€HHE) OMpeensieTcs
CJIO)KHBIMU 3aKOHOMEPHOCTSIMHM B3aUMOJICHCTBUSL HEUTPOHOB C sIPaMU aTOMOB 00Jy4aeMoil Cpenbl;
3TH MPOLECCHl 3aBUCAT OT SHEPIrUM HEUTPOHOB (CHUCTEMATHKA SHEPreTUYECKUX JUamna3o-HOB) U
KOMIIOHEHTHOTO cocTaBa BemiecTBa. Ocoboe 3HaueHue yAenseTcss B3auMOJEHCTBUIO HEUTPOHOB C
OMOJIOrMYecKOM TKaHbIO (TKaHeBas J103a) U COOTBETCTBYIOIEH SHEPreTUYECKOM 3aBHUCHUMOCTBIO
TKaHeBOM  103bl. [IpakThueckas JO3UMETpPUST HEUTPOHOB  OCYILECTBISETCA BCEMU  paHee
PacCMOTPEHHBIMU METOJAMU JIETEKTUPOBAHMS (MOHU3ALMOHHBIM METOIOM, CLUHUHTUIUISA-IIUOHHBIM
JIETEKTOPOM, (HOTOAIMYIBCUSM) U HEKOTOPHIMH CIEU(UISCKUMU METOAUKAMU (TIPO-MOPLUHUOHATBHBIH
ra3opaspsigHblii CYETYUK, AKTUBALIMOHHBII METON).

JIIIO—meTpust u OCHOBHBIE PUHILIUIIBI MUKPOAO3UMETPHUH.

Paznen nozumerpuu - JIIID-merpus (JIIID — nuneliHble MOTEpHU SHEPTUU 3aPSKEHHBIX Ya-CTHIY)
OTpaXKaeT NEeTaTH3aIi0 (OPMHUPOBAHUS BEJIWYMHBI J103bI 3apPsHKEHHBIMU YaCTHIIAMU B COOTBETCTBUHU
NEHCTBYIOIIMM HHEPreTUYECKUM paclpeesieHueM M, COOTBETCTBEHHO, PAa3IUYHbIMU 3HAYCHUSIMHU
JUHEHHBIX TOTEPh DHEPrUH, T.e. N03a mpeacTaBiseTcs (yHkmuei, nuddepennuanpHor mo JIIID.
Paccmatpuaetcs Bonipoc dopmupoBanus JIIID — criektpoB B BemecTBe. OCHOBHBIM MHCTPYMEHTOM
MPAKTUYECKOT0  OmpeneieHus pacnpeaeneHuss no3sl  mno JIIID  sBusercs  chepuueckuii
MPONOPLUMOHAIBHBIA CUETYMK; HA OCHOBAaHUU M3MEPEHHBIX aMIUTUTYAHBIX PACHPEIEICHUN UMITYJIbCOB
CYETUYMKA yCTAHABIMBAETCS 10 COOTBETCTBYIOLIEH pacueTHOM MeToauke cBs3b JIIID-pacnpenenenuii ¢
aMIUTUTYAHBIM CIIEKTPOM C(EPUYECKOr0 NPOMOPLUOHATIBHOTO cueTdynka. B pamkax JIIID-merpun
paccMOTpeHa Teopusi HEpaBHOMEPHOM HOHHM3allMM W PEKOMOMHAIIMOHHBIA METOA ONpeAeTCHHS
Kod(QHIMEeHTa KadyecTBa H3IYyYEHHUS B CMEIIAHHBIX MOJIAX (BCE OTH JAHHBIE HCIIOJIB3YIOTCS B
Pa3IMYHBIX MOJIETSX PaUalliOHHO-MHAYLIUPOBAHHBIX 3PPEKTOB B OMOIOrMUECKUX 00BEKTaX).

JlanpHeliasi neranu3anusi CTPYKTYpbl JO3HBIX pACHpeesIeHUN OCYILIECTBIISETCS B paMKax
paszena 103UMETPUH — MUKPOJO3UMETPHUH.

DNeMEHTHI 103UMETPUHA HHKOPIIOPUPOBAHHBIX PAIUOHYKIHIOB.

Heo6xonumo omnpenenuts KOMIJIEKC OCHOBHBIX NMPOOJIEM JTO3UMETPHM PAaTUOAKTUBHBIX M30-
TOIOB, MOCTYNAIOLINX W3 BHEIIHEH Cpellbl B OpraHu3M uesoBeka. [Ipemiaraercs mocienoBa-TeabHOE
paccMOTpEHHE CIEAYIOLINX PA3/AEIIOB:

* IIyTH NOCTYIJIEHUS] HYKJIUJ0B B OPraHU3M Y€JIOBEKa;

* paIMOaKTUBHBIE a3PO30JIH;

* IPOCTPAHCTBEHHOE M BPEMEHHOE paclpe/IesIeHne UCTOYHUKOB U3ITyUeHHUI;

* KMHETHMKa TPAHCIOPTa pPAJUOAKTUBHBIX HYKIUIOB B OpPraHM3ME 4YEJIOBEKa B paMKax
MHOT'OKaMEpHBIX MOJIEJIeH;

* 1030BbI€ (DYHKIIUHU SJIEMEHTAPHBIX UCTOYHUKOB H3TYUCHHIA,

* METO/Ibl BBIYMCIICHUS TKAHEBBIX J103;

* cr10CcOOBI MPSIMOTO U KOCBEHHOTO ONPEACICHHS XapaKTEPUCTHK UCTOYHUKOB B CPE/IE;

* METO/Ibl OLIEHKH IPEEIbHO-A0IYCTUMbIX BEIMUNH KOHLIEHTPALMHA PaIMOAKTUBHBIX BELLIECTB
B 00BEKTaX BHEIIHEHN CPEIbl.



CoBpeMeHHas cUcTeMa JI03UMETPUUCCKUX BEITMYHH.

CucteMa J03MMETPUUECKUX BETUYMH €CTh PE3YJbTaT Pa3BUTHUS JO3UMETPUH, PaIHOONOI0-THH,
paauanuoHHON 6e30MacHOCTH. JTa CUCTEMa BKIIFOUAeT:

* (hu3MYeCcKHe BEIMYMHBI, SBISIOMNIMECS MEpPOW BO3ACHCTBHUS MOHHM3HPYIOIIUX W3ITYYCHUH Ha
BEIIIECTBO;

* HOpMHpPYEMbIE BEJIHMYNHBI, SBISIONINECS Mepol ymiepOa OT BO3IEHCTBUS M3IIydyeHHH Ha de-
JIOBEKa,

* OIEpaIlMOHHBIC BEJIMYHHBI, SBISIOIINECS HEMOCPEACTBEHHO OINPECSIeMbIMU B U3MEPEHHU-SIX
BEJIMYMHAMU JJIS1 OLIEHKH HOPMUPYEMBIX BEJIHUYHUH.

OmnpenensitoTcss OCHOBHBIE BETMYMHBI U €UHUIIBI MX W3MEPEHUs: SKBUBAJCHTHAas 103a 00Iy-
YeHUs1, B3BEIIUBAIONIMe K03 (UIeHTsl, 3p(eKkTuBHas 103a; ONEepalMOHHbBIC BEIMYUHBL: aMOUEHTHAs
71033, MHIUBUIYIIbHBIA SKBUBAJICHT JIO3HI.

ABTOp(BI):

bynwika Anexcanap KoncrantuHosud, 1.¢.-M.H., C.H.C.

MensaukoBa TaTesiHa BaguMoBHA, K.XUM.H.



