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AHHOTAIUA

[TpuoOperenue 3HaHuUi II0 OCHOBHBIM METOJaM OIpEACIICHUs] KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK I10JI€HM HOHU3UPYIOLIErO U3JIy4eHHUs] B BELIECTBE U COOTBETCTBYIOLIUX
BEJIMYUH DHEPrONOIJIOMEHUs, OIPEICIAOMNUX IOCICACTBAS BO3ACUCTBUSA MOHU3HUPYIOLIETO
U3TYy4EHHUsI Ha OOBEKTHI )KUBOH U HEKUBOU MIPUPOIBI;

nojy4yeHue 0a30BOM MHpOpMaLMKM O 3aJadyaX M METOAAaX ONpEeAENeHHs XapaKTepUCTUK
BEJIMYMH SHEPrONOITIONICHUS] HMOHU3UPYIOLIETO M3JIyYECHUs B BEIIECTBE C y4ETOM KOJIMYECTBA U
KauecTBa M3JIyYCHUS;

NOHUMaHHEe (PYHKIIMOHAJIBHBIX OCOOEHHOCTEH M HCIOJIb30BAHUS OCHOBHBIX THIIOB J03UMETPOB
JUISL U3MEPEHUs JO3UMETPUYECKUX BEINYMH;

MIOJIy4YeHUE IPAKTUYECKUX HABBIKOB B IIPUMEHEHUU METOJIOB IO3MMETPUH I PELICHUs
IIPAaKTUYECKUX 3a]1a4.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

Llenu ocBoeHUs y4eOHON AMCHUIUINHBI SBIISIFOTCS:

- IpuoOpeTeHHue 3HaHMUH 1O OCHOBHBIM METOJaM ONpEAETICHHUsS KOJIUYECTBEHHBIX U
KAUECTBEHHBIX XapaKTEPUCTHUK IOJIEH MOHU3UPYIOLIETO U3JIyYE€HUSI B BEIIECTBE U COOTBETCTBYIOLIMX
BEJIMYMH DHEPIOINOIJIOUICHNS, ONPEACIIOINX MOCIEACTBUS BO3AEHCTBUSA MOHHU3UPYIOLIETO
M3Ty4YCHHUsSI Ha OOBEKTHI )KUBOH U HEKUBOU MTPUPOIBI;

- Tody4eHue 0a30BoM MH(pOpMALMK O 3aJa4ax U METOJAaX OIpPENENICHUS XapaKTEPUCTUK
BEJIMYUH DHEPrONOMIONICHUS HOHU3HMPYIOUIETO M3JIyY4EHHs B BEIIECTBE C YY4ETOM KOJIMYECTBA U
Ka4yecTBa H3JIy4ECHUS;

- TOHMMaHue (YHKLIMOHAJIBHBIX OCOOCHHOCTEHl M MCIIOJIb30BaHUS OCHOBHBIX THUIIOB
JNO3UMETPOB IJIs1 U3MEPEHUS NO3UMETPUUECKUX BEIINYUH;

- NOJIy4eHHE IIPAKTUYECKUX HABBIKOB B NPUMEHEHUU METOLOB JO3UMETPUU Ul pELICHUS
MIPaKTUYECKUX 3a]1a4.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

OcBoeHMe MaHHOW JUCHMIUIUHBI Oa3upyeTcs Ha W3YYEHMHM CTYIEHTOM JUCIUIUIMH IUKJIOB :
Matemaruka, @wusuka, KypcoB IMKJIa CHEIUAJbHbIX JUCUMIUIMH: SnepHas  ¢u3suka,
DKcriepuMEeHTalIbHbIE METObl s/iepHON (u3uku, BBeneHue B Teopuio nepeHoca MOHU3HPYIOMIMX
U3JIy4CHUH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanmMeHoBaHNE KOMITETCHITUHI \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



[TpodeccnonaibHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBeKkTamH (00JacTsiMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT nIu
00J1aCTH 3HAHUS

Kon u HammeHoBaHue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(npodeccuoHAIBHBIN
cranaaprt-I1C, ananu3
onbITA)

Kon n naumenoBanue
HHIMKATOpPa
AOCTHKEHU S
npogdeccuoHaILHOM
KOMIIeTEeHI[UN

HayLIHO-I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ

MIPOEKTUPOBAHHUE, snepHo-pusndeckue  [1K-2 [1] - Ciocoben 3-T1K-2[1] - 3HaThH
CO3/1aHUE U MIPOLIECCHI, MIPOBOUTD METO/IbI
HKCILTyaTaIus MpOTEKaroIue B MaTeMaTHYeCKOe MaTeMaTeMaTUYeCKOTro
aTOMHBIX CTaHIUH U o0opy/noBaHUU U MOJIETTUPOBAHUE JIJIS aHanm3a Jyist
OPYTUX IEPHBIX YCTPOWCTBAX IS aHanM3a BCeH MOJEIUPOBAHUS
HHEPreTHYECKUX BBIPA0OTKH, COBOKYITHOCTHU MIPOLIECCOB B SIIEPHO-
YCTaHOBOK, npeoOpa3oBaHus U MIPOIIECCOB B SEPHO- HHEPTeTUIECKOM U
BBIPa0aTHIBAOIINX, HCIOJIb30BaHUS JHEPreTUYECKOM U TEIIOMEXaHHYECKOM
peoOpas3yronmx u SJIEPHOMN M TEIJIOBOM = TEIJIOMEXaHUYECKOM obopynoBanuu ADC ;
HCIIONB3YIOLIUX SHEPIUH; obopynoBanuu ADC V-IIK-2[1] - ymeTh
TEIUIOBYIO U sIIEpHYI0  0€30macHOCTh IPOBOTUTH
SHEPTHI0, BKIIOYast SKCIUTyaTaluu U OcHosaHue: MaTeMaTH4eCKoe
BXO/ISIIAE B UX COCTAB = PaAuallMOHHbBIN [IpodeccronanbHbII MOJIEJIMPOBAHUE
CUCTEMBI KOHTPOJIS, KOHTPOJb aTOMHBIX  cTaHaapt: 24.078, MIPOLIECCOB B SIIEPHO-
3aIUTHI, YIIPABJICHUS U = OOBEKTOB U 40.008, 40.011 SHEPTreTUYECKOM U
o0ecrnieueHus AIEpPHON | YCTaHOBOK; TEMIOMEXaHHYECKOM
U paJiMaliiOHHON obopynoBanuu ADC,;
0e30macHOCTH B-TIK-2[1] - B1agets
CTaHJAPTHBIMHU
nakeTamu
aBTOMAaTH3HPOBAHHOTO
POEKTUPOBAHUS U
HCCIIEA0BAHUN
IPOM3BOJICTBEHHO-TEXHOJIOTHYECKUIA
POCKTUPOBAHUE, nporecchl kouTposst | [1K-9 [1] - Ciocoben 3-T1K-9[1] - 3uath
CO3JIaHHE U NapaMeTpoB, 3alIUThl AHAJIM3UPOBATh MpaBuJia ¥ HOPMBI B
AKCILTyaTaIus Y INarHOCTHUKH HEHUTPOHHO-(DM3UYECKHE, AaTOMHOI dHEPTeTHKE,
aTOMHBIX CTaHLUHN U COCTOSIHUS SIIEPHBIX = TEXHOJOTMYECKHE KpUTEepHH 3P HEKTUBHON
IPYTUX SICPHBIX HEPreTUIECKUX MPOIIECCHI U AITOPUTMBI | M O€301acHON pabOTHI
HHEPreTUYECKUX YCTaHOBOK; KOHTpOJIS, ynpaBieHus u = S0V ;
YCTaHOBOK, WH(POPMAIIMOHHO- 3anuThl 10V ¢ nensio V-IIK-9[1] - ymeTs
BbIpa0aTHIBAIOIIUX, U3MepUTeNIbHAs o0ecrieyeHus ux aHAJIN3UPOBAThH
npeoOpasyromux u arnmaparypa u ¢ exTuBHON U HEUTPOHHO-(DHU3UIECKHUE,
MCTOJIB3YIOLINX OpraHsbl yrpaBiieHus, —0e30macHoil paboThbI TEXHOJIOTUYECKHE

TEIIOBYIO U SIICPHYIO
SHEPTHI0, BKITIOYast
BXOJIAIIHE B X COCTAB
CUCTEMBI KOHTPOJIS,
3aIUTHI, YITPABJICHUS U
obecrieyeHus SAepHON
Y paaualOHHON
0e30macHOCTH

CUCTEMBI KOHTPOJIS,
yIIpaBJICHUS, 3aLUThI
u obecrieyeHus
0e30I1acHOCTH,
MIPOrpaMMHO-
TEXHUYECKHE
KOMILJIEKCBI
MH(OPMALIMOHHBIX U

Ocnosanue:
[TpodeccnonanpHBIM
crangapt: 24.028,
24.033

MIPOIIECCHI U AJITOPUTMBI
KOHTPOJISI, YIIPABJICHUS U
3amuTel A0VY;;
B-T1K-9[1] - BnaneTsh
METOJIaMU aHaJIn3a
HEHUTPOHHO-(DU3HUECKUX
1 TEXHOJIOTHYECKUX
nporeccos B ADY.




YIPaBISIOLUIUX
CUCTEM SIZICPHBIX
SHEPreTHYECKUX
YCTaHOBOK

MIPOEKTUPOBAHHUE,
co3J1aHue U
SKCILTyaTaIus
aTOMHBIX CTAaHIIUU U
JPYTUX SIAEPHBIX
HEPTEeTHYECKHUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
npeoOpasyromux u
HCTIOJIB3YIOITNX
TEIUIOBYIO U SIIEPHYIO

MPOIECChI KOHTPOJIS
MapaMeTpoB, 3aAMIUTHI
U INarHOCTHUKH
COCTOSIHUS SIICPHBIX
HEPreTUICCKUX
YCTaHOBOK;
MH(pOpPMaIMOHHO-
HU3MEpUTEITbHAS
amrmaparypa u
OpraHbl YIIPaBIICHUS,
CHCTEMBI KOHTPOJI,

ITK-10 [1] - Criocoben
MIPOBECTH OLICHKY
SIICPHOM 1
paaralMOHHON
0€30MMacHOCTH MPU
SKCIUTyaTalliu U BBIBOJIC
13 SKCILTyaTaluu
SIIEPHBIX
SHEPreTHYECKUX
YCTaHOBOK, a TAKXeE MpH
oOpallleHuH C SIePHBIM

3-I1K-10[1] - 3uaTh
KPUTEpUU SACPHOU U
paauaoHHON
oe3omacHoctu SIDY; ;
V-TIK-10[1] - ymeTh
MIPOBOJMTH OIICHKU
SIIEPHOU U
paaualoOHHON
6e3onacHocTu A0V
B-TTIK-10[1] - Bnanets
METOJIJaMH OLIEHKH

SHEPIHI0, BKITIOYAS YIPaBICHUS, 3alUThl  TOIIMBOM U STICPHOM 1
BXOJISIIIIME B UX COCTaB | M 00ECTICUCHHS painOaKTHBHBIMU panuanoHHON
CHCTEMBI KOHTPOJI, 0€30MacHOCTH, OTXO0JJaMH 0e30macHOCTH pU
3alUTHI, YIIPABICHUS U = IPOrPaMMHO- skcITyarau S0V, a
oOecrieyeHus ACPHONH = TEXHUYECKHE Ocnosanue: TaKXe MMpH 00paIeHuH ¢
Y paJMaliOHHON KOMILICKCHI [IpodeccronanbHbIi SIICPHBIM TOTUTHBOM H
0e3omacHOCTH MHPOPMAMOHHBIX U cTaHgapT: 24.028, paInOaKTUBHBIMH

YIPaBISIOLIUX 24.033 OTXO0IaMH

CHCTEM SIICPHBIX

HEPreTUYCCKUX

YCTaHOBOK
[IPOCKTHPOBAHHE, nporecchl kouTposst | [1K-11 [1] - Ciocoben 3-T11K-11[1] - 3Hath
CO3JIaHHE U MapaMeTpOB, 3alIUTHl  aHAIM3UPOBATH npaBuiia TEXHUKH
IKCILTyaTaIysI U TUarHOCTHUKH TEXHOJIOTUM MOHTaXa, 0e30MmacHOCTH IpU
ATOMHBIX CTaHIUH U COCTOSIHHS SIIEPHBIX ~ PEMOHTA U IEMOHTaXa NPOBEJICHUU MOHTAXa,
APYTHX SAEPHBIX IHEPreTUYEeCKUX obopynoBanus S10Y PEMOHTA U IEMOHTaXa
IHEPreTUICCKUX YCTaHOBOK; MPUMEHUTETHHO K obopynoBanus 9V ;
YCTaHOBOK, MH(pOPMaIMOHHO- ycioBusiM coopyxkenunsi,  Y-ITK-11[1] - ymers
BbIPA0ATHIBAIOIINX, U3MEpUTEITbHAS IKCIUTyaTallUH U CHATHS  MPOBOJMTH MOHTAX,
npeoOpa3yonux 1 anmaparypa u C KCIUTyaTaluu PEMOHT M IEMOHTaX
HCTIONTB3YIOIITUX OpraHsl ynpasjieHusi, 3HeproosokoB ADC obopynoBanus A2Y

TEIUIOBYIO U SIEPHYIO

CHUCTCMBbI KOHTPOJIA,

MPUMCHUTCIIBHO K

SHEPTHI0, BKITIOYAs yIpaBieHus, 3amuTel  OcHogaHue: YCIIOBHSIM COOPYKEHUS,
BXO/JISIIIIME B UX COCTaB | U oOecreyeHus IIpodeccronanbHbII HKCIUTyaTalluH U CHATHUS
CUCTEMBI KOHTPOJIS, 0€e301acHOCTH, crannapt: 24.032, C DKCIUTyaTaluu
3alUTBI, YIIPABIECHUS U = TPOTPaMMHO- 24.033 sHeprodiaokoB ADC;;
oOecTieYeHUs IACPHONH = TEXHUYECKHE B-TIK-11[1] - Bnanets
U paJMaliOHHON KOMILJIEKCHI HaBBIKAMU MOHTa)KHBIX U
0€30macHOCTH WH(POPMAIMOHHBIX U JIEMOHTAXHBIX PaboT Ha
YIIPaBJISIOLINX TEXHOJIOTHYECKOM
CHCTEM SIIEPHBIX 000pyI0BaHUHT
SHEPreTUYECKUX
YCTaHOBOK
OpraHu3aIMOHHO-YIIPABIECHUYECKUI
MIPOEKTUPOBAHNE, TETUTOU3NIECKIE IMK-12 [1] - Cniocoben k ~ 3-T1K-12[1] - 3Hath
CO3JIaHHE U SHEepreTU4ecKue opraHu3zanuu pabounx HOpPMAaTUBHBIE

IKCIUTyaTaIus

YCTaHOBKHU KaK

MCCT, UX TCXHUYCCKOMY

JOKYMCHTEI U




ATOMHBIX CTaHIIMH B
JPYTUX SAEPHBIX
HEPTETUYECKHUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peoOpasyIonmx u
HCITOJTB3YIOITUX
TEIUIOBYIO U SIICPHYIO
SHEPTHIO, BKITIOYAs
BXO/IAIIHE B X COCTAaB
CUCTEMBI KOHTPOJIA,
3aIUTBI, YIIPABJICHUS U
obecrieueHus s1epHOI
Y paJualOHHON
0e30macHOCTH

00BEKTEI
YeJI0OBEUYECKOM
JIeSITEILHOCTH,
CBSI3aHHOM C MX
CO3JIaHUEM H
3KCIUTyaTauuen

OCHAIICHUIO,
pa3MeIeHUI0
TEXHOJIOTHYECKOTO
obopymoBaHus

OcHosanue:
[TpodeccnonanbpHbIM
crangapt: 24.032,
24.033

TpeOOBaHUS IO
OpraHuzaiuy padbounx
MECT; ;

V-TIK-12[1] - ymeTb
IPOBOTUTH
ONITUMU3AIHIO
pasMereHusI
TEXHOJIOTUIECKOTO
00opyI0BaHUs Ha
pabounx mMecrax;;
B-TIK-12[1] - BnageTth
NPUHIUITIAMA
OEpEKITUBOTO
IIPOU3BOJICTBA U
HETPEPBIBHOTO
COBEPILICHCTBOBAHUS
TEXHOJIOTUIECKUX
IPOIIECCOB

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenn
BOCITMTaHUS
[TpodeccnonanpHoe
BOCITHTaHHUE

3amaun BocnuTaHus (KOx)

Coznanue ycioBui,
00ecIeunBarOIINX,

(opMHUPOBaHUE KYJIBTYpPbI

BocmnurarenpHbIi TOTEHIIMAT UCLUIIIINH

1.crionp30Banne BOCOUTATEIILHOTO
MOTeHIHaja 010Kka MpodecCHOHATbHBIX

JUCIUTUTAH 17151 (JOPMHUPOBAHUS UyBCTBA

s,IepHOM 0€30MacHOCTH
(B24)

JUYHON OTBETCTBEHHOCTH 3a COOIIOZCHHE
SIEPHOM M paualiiOHHON 0€30MacHOCTH,
a Taxke cOOMI0ZIEHNE rOCY1apCTBEHHBIX U
KOMMepUecKkux TaiH. 2.Mcnonbs3oBanue
BOCITUTATEILHOTO TOTECHIIHAJIA
coJiepKaHusl y4eOHBIX TUCIUTUINH
«AKTyaJIbHBIE TIPOOJIEMBI IKCIUTyaTallUN
ADC», «OCHOBBI PKOJIOTMUECKOI
0€3011acCHOCTH B /IEPHOM SHEPTETUKEY,
«CHCTeMBI paallHOHHOTO KOHTPOJIS
JUtst popMHUpOBaHUE IMYHON
OTBETCTBEHHOCTH 32 COOJIIO/ICHUE
JKOJIOTUYECKOHN U PAIMallHOHHON
0€30MacHOCTH MOCPECTBOM U3YUCHHUS
OCHOBOIIOJIATAlOIIUX TOKYMEHTOB 110
KYJIBTYpE IIepHOI 06€30MacHOCTH,
paszpaboranasix MAT'ATO u
POCCHUICKUMHU PETYIUPYIOIIMMHI
opraHaMu, HOPM H MPaBHJI 0OpaIeHus ¢
pPaIMOaKTUBHBIMHU OTXOJAMHU U SICPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MOTEHIIMAA YIeOHBIX
nucturinH «KoHTpos U AMarHocTuka
SIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocts 000py10BaHNS AaTOMHBIX
PEaKTOPOB U YIPABIECHUE PUCKOM»,




«be30macHOCTh s1epHOr0 TOTUTMBHOTO
[UKJIIAY, «S11epHbIe TEXHOIOTHH U
AKOJIOTHSI TOTUIMBHOTO IIUKJIa» IS
(hOpMUPOBAHUS TUYHON OTBETCTBEHHOCTH
3a COOJIFOIeHE U 00ecIIeYeHe
KnOepOe30MacHOCTH U HH(POPMAITHOHHON
0e30MmacHOCTH 0ObEKTOB aTOMHOM OTpaciu
Yyepe3 U3ydeHre BOIIPOCOB OPraHU3aluu
nH(pOpMaMOHHOM 06€30MacHOCTH Ha
00BEKTaxX aTOMHOM OTpPaciid, OCHOBHBIX
NpUHIMIOB nocTpoeHus cucrtembl ACYTII
SIEPHBIX 0OBEKTOB, METOJIOB 3AIIUTHI U
XpaHeHus: ”HGOpMaIUH, IPUHIIUIIOB
MOCTPOCHUS TITyOOKOAIIIETIOHUPOBAHHOM 1
riuOKoN cUCTeMbI 0€30MaCHOCTHU SEPHO-
($u3nYECKUX OOBEKTOB.

4.Mcnionb30BaHUE BOCITUTATEILHOTO
MOTEHIMaNa CoAepKanusi OJoKa
JTUCIUILINAH «DKOJIOTUs», «CHCTEMBI
paiMaiuOHHOTO KOHTPOJISI», «OCHOBBI
HKOJIOTMYECKOI 0€30MacHOCTH B SACPHOM
SHEPreTHKe» I HOPMHUPOBAHUS
OTBETCTBEHHOM 3KOJIOTUYECKON MO3UITUU
MIOCPEJICTBOM M3yUYECHHSI BOIIPOCOB
obecreyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICIICTBUE HAa OKPYKAIOMIYIO CPELY,
obecrieuynBaeT COXpaHEHHE PUPOTHBIX
CHUCTEM, MOJJIep>KaHue X [ETOCTHOCTH U
XKU3HEeoOecreunBaromux GyHKINUM, Yepe3
paccMOTpeHHe BOIIPOCOB paualliOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU H
nepepaboTKU SAEPHBIX OTXO0/I0B, BOIIPOCOB
3aMBIKaHUS SJICPHOTO TOIUTMBHOTO ITUKJIA.

ITpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue ycnoBui,
00ecneynBaromux,
¢dbopmupoBaHue
OTBETCTBEHHOCTH 32
o0ecrieyeHue
KnOepOe301acHOCTH
00BEKTOB aTOMHOMN OTpACIH
(B25)

1.Mcnonp30BaHNE BOCIUTATEILHOTO
noTeHIMana 0J0ka mpodecCHOHATBHBIX
JTUCIUILINH A7 (POPMUPOBAHUS YyBCTBA
JIMYHON OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SAJIEPHOHN U paJrallMOHHON Oe30MacHOCTH,
a Tak»e COOJI0/IEHHE TOCYAapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonbs3oBanue
BOCIIUTATEIBLHOTO MOTEHIIHANA
COJIepKaHusl yUeOHBIX TUCIUTUINH
«AKTyaJIbHBIE TIPOOJIEMBI IKCIUTyaTaIlUN
ADC», «OCHOBBI PKOJTOTMUECKOI
0€30MacHOCTH B SACPHON IHEPTETHUKE,
«CucTeMbl paIualliOHHOTO KOHTPOJIS»
JUTst popMHUpOBaHUE TNYHON
OTBETCTBEHHOCTH 3a COOJIIOJICHHE
AKOJIOTUYECKOU M paIuAlIMOHHOMN
0€301MMacHOCTH MOCPECTBOM U3YUCHHUS
OCHOBOTIOJIATAFOIINX TOKYMEHTOB TI0




[IpodeccuonanpHOE
BOCITUTAHHE

Co3anne ycaoBUid,
00eCcreunBaroIInX,
dbopMupoBanue
OTBETCTBECHHOM
9KOJIOTMYECKON MO3UITHH

(B26)

KYJIbType IepHOM 0€30MMacHOCTH,
paspaboranasix MATATO u
POCCUUCKUMHU PETYIUPYIOIUMU
Oopranamu, HOpPM U IIPaBUJI OOpAIICHHS C
PaZOaKTUBHBIMU OTXOJAMHU U STCPHBIMU
MaTtepuanami. 3.Mcrnonb3oBaHue
BOCIUTATEIHHOTO MOTEHIIMAA Y4eOHBIX
quciuIuiviH «KOHTpOJIb ¥ TMarHOCTHKA
SJIEPHBIX SHEPTETUUYECKUX YCTAHOBOKY,
«HazmexHocTh 000py10BaHHS AaTOMHBIX
PEaKTOpPOB U YIPABICHUE PUCKOM,
«be3onacHOCTb AAepHOTO TOIIIMBHOTO
LUKJIaY, «S1epHble TEXHOIOTHH U
HKOJIOTHUS TOTUTUBHOTO IIHKJIAY IS
(dbopMUPOBaHUS JTUYHOI OTBETCTBEHHOCTH
3a coOr0IeHNe U 0OecrieyeHne
KrOepOe301acHOCTH M HH(POPMAIIMOHHOK
0€e30MacHOCTH 0OBEKTOB aTOMHOM OTpaciu
Yyepes U3y4eHHEe BOIIPOCOB OpPraHu3aluu
MH(POPMALIMOHHON 0€30MaCHOCTH Ha
00BEKTax aTOMHOU OTPACIId, OCHOBHBIX
npuHIMIIOB nocTpoeHus cucrembl ACYTII
AJIEPHBIX 0OBEKTOB, METOJIOB 3aIIUTHI U
XpaHeHus1 THPOPMAIUH, TPUHITUIIOB
MOCTPOCHHUS ITYyOOKOAIIIETIOHUPOBAHHON U
rUOKOM CHCTEMBbI O€3011aCHOCTH SITIEPHO-
(U3UYECKUX OOBEKTOB.

4.Mcrionb30BaHNE BOCIUTATEIBHOTO
MOTEHIIMaNa CoiepKaHus OJioKka
JUCIHHILUINH «DKOJIOrus», «CUCTEMBI
paanalOHHOTO KOHTPOJIS», «OCHOBBI
HKOJIOTUYECKOH O€30MacHOCTH B SEPHON
SHEpPreTHKe» A1 HOPMUPOBAHUS
OTBETCTBEHHOM DKOJIOTHYECCKOM ITO3HITHH
MIOCPEJICTBOM M3yUEHHSI BOIIPOCOB
o0ecrnevyeHns Takoro ypoBHs
6e3onacHoctu ADC, Ipu KOTOPOM
BO3JEHCTBUE HA OKPYXKAIOIIYIO CPENy,
o0ecrieunBaeT COXpaHEeHHE TPUPOIHBIX
CHCTEM, MOJJIePKAHNE UX I[ETIOCTHOCTH U
XKHU3HE0OecTIeunBaoNX GyHKIUH, yepes
paccMOTpeHHe BOTIPOCOB PaMaIlIOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU U
nepepabdoTKA SAEPHBIX OTXO0JI0B, BOIIPOCOB
3aMBIKaHUs SEPHOTO TOIUITMBHOTO UK.
1.Mcnonp30BaHne BOCIUTATEIBHOTO
noTeHIuana 610ka npodeccnoHalbHBIX
JUICITUTUTAH 171 (DOPMHUPOBAHHS YyBCTBA
JIMYHOW OTBETCTBEHHOCTH 32 COOIIOJICHNE
SIEPHOM M paualimOHHON 0€30MMacHOCTH,
a TakXke cOoOJI0/IeHUE TOCyIapCTBEHHBIX U
KOMMepYecKux TaiH. 2.Mcronbs3oBanue




BOCIHUTATEIHHOTO NMOTEHIIMANA
COJIepKaHUsl yUeOHBIX TUCIUTUINH
«AKTyanbHbIE IPOOJIEMBI SKCILTyaTalluu
ADC», «OCHOBBI PKOJIOTrMUECKOI
0€30MacCHOCTH B AJICPHOIN SHEPTETUKEY,
«CucTeMbl paualliOHHOTO KOHTPOJIS
JUtst popMHUpOBaHUE TUYHON
OTBETCTBEHHOCTH 3a COOJIIO/IEHNE
AKOJIOTMYECKOU U paJInaliMOHHOMN
0€30MacHOCTH MOCPEICTBOM H3yUCHHUS
OCHOBOIIOJIAral0IIUX TOKYMEHTOB 11O
KYJbTYype sIepHOM 0€30MMacCHOCTH,
paszpaboranasix MAT'ATO n
POCCUMCKAMM PEryIUPYIOIMMHU
OopraHamu, HOPM U MPaBUJ OOpaIeHHUs C
pPaZIMOAaKTUBHBIMH OTXOJAMH U SICPHBIMH
Mmatepuanami. 3.Mcrnonb3oBaHue
BOCIIMTATEIBHOIO OTEHIIMAJIA YYEOHBIX
quciuiuiviH «KoHTpoJb ¥ TMarHoCTHKA
SIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocts 000py10BaHUS ATOMHBIX
PEaKTOpPOB U YIPABIEHUE PUCKOM,
«be30macHOCTb sIepHOr0 TOTLTUBHOTO
LUKJIaY, «SaepHbIe TEXHOJIOTUH U
AKOJIOTHSI TOTUIMBHOTO IIUKJIIa» ISt
($hopMHUpPOBaHMS JINYHON OTBETCTBEHHOCTH
3a cobOmroieHne U obecreyeHme
k1OepOe301acHOCTH U MHPOPMAITMOHHOMN
0e30MmacHOCTH 00bEKTOB aTOMHOM OTpaciu
yepe3 U3y4eHHEe BOIIPOCOB OpraHu3aluu
nH(OPMaIMOHHON 0€30MacHOCTH Ha
00BEKTax aTOMHOU OTPacii, OCHOBHBIX
npuHIMIOB noctpoeHus cuctemsl ACYTII
SIIEPHBIX 0OBEKTOB, METOJIOB 3AIUTHI 1
XpaHeHus: ”HPOpMAIUH, IPUHIIUIIOB
MOCTPOEHHUS INTyOOKOAIIIETIOHUPOBAHHON U
ruOKON CUCTeMBbI 6€30MaCHOCTH SEPHO-
(bu3NYECKUX 0OBEKTOB.
4.Vcnonp30BaHUE BOCIUTATEIBHOTO
MOTEHIMANa CoAepKanus OJoKa
TUCITUTLIAH «DKOIOTUS», «CHCTEMBI
paanalOHHOTO KOHTPOJIS», «OCHOBBI
HKOJIOTUYECKOM 0€30MacHOCTH B AepHON
SHEepreTHKe» Mg GOpMUPOBAHUS
OTBETCTBEHHOMN KOJOTUYECKON MO3UIIUU
MOCPEACTBOM U3YUEHHUS BOIIPOCOB
obecrnevyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICIICTBUE HA OKPYKAIOLIYIO CPENY,
obecreynBaeT cOXpaHeHHe MPUPOIHBIX
CUCTEM, IOJJIEPKaHUE UX LIETOCTHOCTHU U
KU3HEoOecTieunBaomux GyHKIUH, Yepe3




paccMOTpEeHHE BOIIPOCOB PaAHallMOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU H
nepepaboTKU SAAEPHBIX OTX0/I0B, BOIIPOCOB
3aMBIKaHUS SASPHOTO TOIUIMBHOTO ITUKIIA.

S. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pazensl yueOHOW AUCIHUILTUHBL, UX 00BEM, CPOKU HU3ydeHUSI U (OPMBI KOHTPOJIS:

HaumeHoBaHue
pasnea yueOHOM
AUCHHUILIMHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbIe
padoThI, yac.
O0s13aT. TEeKymuii
KOHTPOJIb ((popma*,
He/eJIs1)
MaxkcuMasbHbIN
0aJui 3a pasgen™*
AtTecTrauus
pazaeia (popma*,
HeJ1eJIs)
Nuauxkaropsl
OCBOEHHS
KOMIIETEeHIIUH

Henean

7 Cemecmp

K1

N
(63}
1
oo

Yacrts 1 1-8 16/16/8 3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T11K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
V-1IK-10,
B-I1K-10,
3-I1K-11,
V-TIK-11,
B-T1K-11,
3-I1K-12,
V-1IK-12,
B-T1K-12

Yacrs 2 9-16 | 16/16/8 25 KH-16 | 3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T1K-9,
V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-TIK-10,
B-TIK-10,
3-11K-11,
V-IIK-11,
B-IIK-11,
3-I1K-12,
V-TIK-12,
B-TIK-12

HUmoezo 3a 7 Cemecmp 32/32/16 50




KoHTpoabHbIe 50
MeponpusaTusi 3a 7
Cemectp

6] 3-T11K-2,

V-TIK-2,
B-TIK-2,
3-T11K-9,
V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-11,
V-1IK-11,
B-TIK-11,
3-I1K-12,
V-1IK-12,
B-T1K-12

* — COKpaIlleHHOe HAaMMEHOBaHue (OPMbI KOHTPOJIS

falal CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIIIO4Yad 3a4CT U

(wm) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KonTposb 1o nroram
€) DK3aMeH
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. Jac.
7 Cemecmp 32 32 16

1-8 Yactsp 1 16 16 8

1 IMonst HOHU3UPYIOLIET0 U3JTYYEeHHUS. Bcero aynutopHsix 4acos
XapakTepUCTUKH MOJIEH HOHU3UPYIOIIETO U3TyUYEHHUS. 2 | 2 | 1
Jo3umerpudeckue BennuuHbl. OCHOBHBIC 3a/1a4U Ownnaiin
JIO3UMETPUH. 0 I [0

2 B3aumopneiictBue GOoTOHHOIO M3JIy4eHHs C BelIeCTBOM Bcero aynutopHsIxX 4acoB
[Tporeccrl mpeoOpa3zoBanus SHEPTUU (OTOHHOTO UITYUCHUS B | 2 \ 2 \ 1
Beulectse. Teopust bparra-I'pes. DHepreTuueckas Omnnaiin
3aBUCUMOCTH YYBCTBUTEIHHOCTH JI03UMETPOB (DOTOHHOTO 0 0 0
W3JIy4YEHHUS.

3 HNonu3aumnoHHbIe 103MMETPHYECKHE T1€TEKTOPHI. Bcero aynutopHsix 4acos
HNonuzaimonnbie KaMepbl B OJIIX HEMPEPHIBHOTO U 2 ] 2 ] 1
MMIYJbCHOTO U3IydeHus. KoHaeHcaTopHble KaMephl, Ownnaitg
ra3opazpsHble CYETUUKHU, TOJIOCTHBIE HOHU3AIIMOHHbIE 0 0 0
KaMephl.

4 Jo3uMeTpusi TOPMO3HOT0 U3JTy4YEeHHUS. Bcero ayutopHsIX 4acoB
TosicTOCTEHHBIE MOHU3AIIMOHHBIE KaMEPhI, KBAHTOMETP. 2 ‘ 2 ‘ 1

Omnnaiin
0 [0 [0
5 CuMHTHLISIMOHHBIA MeTO/ 103UMeTPHHU (GOTOHHOIO Bcero ay1uTopHbIX 4acoB




U3JIy4YeHUsl.

DHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIbHOCTH
CUMHTUJUISIIITMIOHHOTO JTO3UMETPa B TOKOBOM M CUETHOM
peXUME.

2 |2 |1

Ownnaitg

0 0 0

6 DoToXMMHYECKOE NeHCTBHE U3TYYECHUI. Bcero ayuTopHbIX 4acoB
OcHOBHBIE XapaKTepUCTUKHU (HOTOrpaduyecKoro u 2 | 2 | 1
XUMHUYECKOTI'0 METOJIOB JI03UMETPHUH. Omnunaiin

0 I [0

7 JIroMHHHMCIEHTHBIE MeTOAbI JO3UMETPHH. Bcero aynuropHbIX yacoB
MexaHu3Mbl paaro(POTOTIOMUHECIICHIINH 1 2 ‘ 2 ‘ 1
paguoTepMoItoMuHecieHIIMKY. Kunetnka Omutaiin
PaIMOTEPMOIIFOMUHECIEHIUH. 0 |0 |0

8 ITos1rynpoBoHNKOBBIE 1eTEKTOPDI. Bcero aynuTopHbIX 4yacoB
[TonynpoBOIHUKOBBIE TETEKTOPBI KaK JO3UMETPHI 2 ‘ 2 ‘ 1
HMOHM3UPYIOUIET0 U31y4eHHs. OCHOBHBIE XapaKTEPUCTUKH Omnnaiin
MPUMECHBIX ITOJIYIIPOBOJHHUKOB. 0 0 0

9-16 Yactp 2 16 16 8

9 Jlo3nMeTpus 3apsizKeHHBIX YacTHII. Bcero aynuropHbIX yacoB
OKCIEepUMEHTAIbHBIE U PACYETHBIE METOMBI JO3UMETPUH 2 |2 |1
DJIEKTPOHHOI'O U3IIyYECHHUS. Onnaiin

0 |0 |0

10 Jlo3uMeTpusi HeHTPOHOB. Bcero aynuropHbIX yacoB
[IpumeHneHne pa3nuYHbIX METOJIOB PErUCTPALIUA HEUTPOHOB 2 | 2 | 1
IUIsL OTIPEJICJIEHUS J103bl HEUTPOHHOI'O U3ITy4eHHUS. Omnnaiin

0 [0 [0

11 Jo3uMeTpusi 60JIbIIKX 103. Bcero aynutopHbIx 4acoB
Mertoabl U3MepeHus 103 B HOJSX BBICOKUX IOTOKOB 2 | 2 | 1
W3JIy4CHMUS. Omnunaiin

0 I [0

12 TenoBoe nelicTBHEe HOHM3UPYIOLIET0 M3JIYYCHUS. Bcero aynutopHbIX yacoB
TernnoBoe NeHCTBUE MOHU3UPYIOIIETO U3TYUCHUS. 2 \ 2 \ 1
Kanopumerpuueckuii MeTo 103UMeTpUn. Pesxumbl paboTh Omnnaiin
KaJIOPHMETPOB. 0 |0 |0

13 JIII-cnekTphl M pagnanuoHHbIe 3 PeKThl. Bcero aynutopHbIX yacoB
HoHn3annoHHO-UMITyIbCHAsE METOAMKA n3Mepenus JII1O- 2 |2 1
crniekTpoB. HepaBHOMepHas HOHM3aUSA U PEKOMOMHAMOHHBINA | OHIaifiH
METOJI. 0 | 0 | 0

14 OcHOBHBIE 321a4¥ MUKPOA03MMETPHH. Bcero ay1uTopHbIX 4acoB
OcHoBHbI€ 3a7aun MUKpo0o3uMeTpun. DiyKTyannn 2 | 2 | 1
MTOTJIOIIEHHOW SHEPTUH. MUKPOJO3UMETPUYECKHE BETUUNHBl | OHIIaliH
M METOABI UX MOIYyYCHHUS. 0 ] 0 ] 0

15 Jlo3uMeTpHsi HHKOPIOPHPOBAHHBIX PAAMOHYKJIH/0B. Bcero aynutopHbIX yacoB
Jlo3uMeTpusi ”HKOPIOPHUPOBAHHBIX PAANOHYKIUIOB. 2 ‘ 2 ‘ 1
Kunetnka popmMupoBanust 1035l1. Omnunaiin

0 |0 |0

16 3aki0o4uTeNbHbINA 0030p Bcero aynutopHbIX yacoB

3aKIIIOYUTENBHBIN 0030p 2 IE |1
Onnaiin

0 I Ik




CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIMINA:

Oobo3nauenue | [loiHOe HanMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

I1JI ITomHOTEKCTOBEIE JTEKIIMNA

BM Buneo-marepuansl

AM Aynro-Marepualibl

I1p3 IIpezenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIb
ncC M HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansTuii / Conepxxanue

7 Cemecmp

1 Jlo3uMeTprudecKre BETUYMHBI U UX CIHHUITBI.

2 Du3nuecKrue OCHOBHI JO3UMETPHH.

3-4 OrnpeenieHne SHEPTeTHUECKOT0 pacpeesieHs 6eTa-4acTUIl M TIOTJIONIEHHOM 1036 OeTa-
W3JIYYCHHUS.

5 dusnyuecKkue NpoIecchl B MOHM3AIMOHHBIX KaMepax.

6 HonuzarmoHHpIli METOI TO3UMETPHH.
)

9

-8 HccnegoBanue 103MMETPUUECKUX XapaKTEPUCTUK HOHU3AIIMOHHBIX KaMep.
CUMHTWUISIMOHHBIN U TIOMUHECHEHTHBIA METOIbl JO3UMETPHH.

10 JlozumeTpus a3po305€ei 1 ra3os.

11-12 | DHepreTuueckas 3aBUCHMOCTh YyBCTBUTEIBHOCTH ra30Pa3psIHbIX CYETIYMKOB B
JIO3UMETPUUYECKOM PEKUME.

13 JIIID-meTpust 1 MUKPOJO3UMETPUS

14 W3mepenne 10361 HEUTPOHOB Pa3IUYHBIX YHEPIUM.

15 dororpapuueckrii ¥ XMMHUYECKUNH METOJIbl JO3UMETPHUHU.

16 AGCOJIIOTHOE U3MEPEHNE MOIIHOCTH /103l PEHTT€HOBCKOT'O M3JIyYEHHSL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoeHue JAUCHUIINIMHBI TPOXOAUT B OCHOBHOM 11O CJ'ICIIYIOH_[eﬁ CXCME: JICKIITMHU, CCMHUHAPCKUC
3aHATUSA C OTUCTOM O PCHICHHBIX 3a/avax, J'Ia60paT0pHBIe pa60TBI C HOCJIC,[[YIOIHeﬁ 3allIUTON JIJIsI
3aKpCIUICHUA TCEMBI, HpOMe)KYTOLIHHﬁ KOHTPOJIb 3HaHHI>i, pemieHue 3aaavd II0 pAdy TEM Kypca,
HUTOT'OBBIM PK3aMEH.

7. ®OHJA OHEHOYHBIX CPEJCTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPENCTBOM MEPONPUITUN TEKYIIETO,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

Cs3p Mexay (opMHUPYEMBIMH KOMIIETEHIMAMU UM (OpMaMu KOHTPOJIA HUX OCBOEHHS
Ipe/CcTaBieHa B cleayromel Tadnuue:

| Komnerennus ‘ NHaukaTopbl 0CBOCHUA ‘ ATTECTAMOHHOE MEPOIIPUATHE ‘




(KII 1)

TK-10 3-TIK-10 D, KU-8, KI-16
V-TIK-10 D, K-8, KI-16

B-IIK-10 D, KU-8, KU-16

TK-11 3-TIK-11 D, K-8, KI-16
V-TIK-11 D, KU-8, KU-16

B-IIK-11 D, KU-8, KU-16

TK-12 3-TIK-12 D, K-8, KI-16
V-TIK-12 D, KU-8, KU-16

B-IIK-12 D, K-8, KI1-16

TIK-2 3-TIK-2 D, KU-8, KU-16
V-TIK-2 D, K-8, KII-16

B-TIK-2 D, K-8, K-16

TIK-9 3-TIK-9 D, KU-8, KU-16
V-TIK-9 D, K-8, K-16

B-TIK-9 D, KU-8, KU-16

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaxa0ro KOHTPOJIHLHOTO MEPONPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTENIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaercs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBIseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJTHEHUU
3a/IaHUH B paMKaxX TEKYIIEro U MPOMEXKYTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

CymMma 6amioB | OreHka o 4-ex Orenka TpeGoBanus K ypOBHIO OCBOCHUIO
OaJJILHOM IIIKAJIE ECTS y4eOHOM TUCITUTLINHEI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH IIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepual, UCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OLieHKa «XOPOLIO» BLICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio IO CYIECTBY M3JIaraeT ero, He TOIyCKas
70-74 CYLIECTBEHHbBIX HETOUHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pualia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OI_[eHKa CHECYOOBJICTBOPHUTCIIEHO»
Hiske 60 2— F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
«HeyC)OBJZemgopumeﬂbHo» 3HAYNUTEILHON YacTH nporpaMmMHOTO

Marcpuajia, JOIYCKAaCT CYHNICCTBCHHBIC




omnbku. Kak npaBuio, orieHka
«HEYIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 [lo3umeTpusi HOHU3UPYIONTUX U3TydeHuH : yueOHoe nmocooue, Kpamep-Arees E.A.,
Cwmupnos B.B., Knumanos B.A., Mocksa: HUSAY MU®DU, 2015

2.539.1 C50 MoaenupoBaHue mporiecca nmepeHoca JICKTPOHOB B 3a/1aUax paJdalliOHHON QU3HKHY :
yuebHoe nocobue ais By3oB, Cmupnos B.B., Mocksa: MU®U, 2008

3. DU K49 Papuanmonnas nosumerpus : monorpadus, Kpamep-Arees E.A., Cmupuos B.B.,
Knumanos B.A., Mocksa: HUSY MU®U, 2014

4. 539.1 K49 Panuanuonnas no3umerpus : monorpadus, Kpamep-Arees E.A., Cmupuos B.B.,
Knumanos B.A., Mocksa: HUSY MU®U, 2014

5. O C23 CoHopHUK 3aj7a4 10 TEOPUH TMEPEHOCA, JOZUMETPUH U 3aIIUTE OT HOHU3UPYIOIINX
M3JIy4eHHi : yaeOHoe rmocobue s By30B, [lanun MLIL. [u np.], Mocksa: HUSY MU®DU, 2011

6. 539.1 C 14 Snepnas pusuka u no3umeTpus : yued. mocodue ais By3oB, CazonoB A.b.,
Bboropoackas M.A., Mocksa: FOpaiit, 2020

JOIIOJIHUTEJIBHA S JIMTEPATYPA:
I[MTPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHoe obecriedeHrue He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHUAJIbHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCLUIINHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecIiedeHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB




B kypce paccmaTtpuBaroTcss OCHOBHBIE (DyH/IaMEHTAJbHBIC TMPUHIIMITBI U METOJIBI IO3UMETPUU
MOHU3HUPYIOUIUX U3JYYEHU Ha OCHOBaHUM OCOOCHHOCTEH B3aMMOJCHCTBUSA PA3JIMYHBIX BHUOB
I/IOHI/I3I/IpyIOH_II/IX I/ISJIy‘-IeHI/Iﬁ C BCIICCTBOM. HGJ'IB npenonaBaHmI IIaHHOﬁ JOUCHUIIJIINHBI COCTOUT B
HN3JI0OKCHUU OCHOBHBIX MECTOIOB OHpeI[eJICHI/ISI KOJIMYCCTBCHHBIX W KA4YCCTBCHHBIX XapaKTepI/ICTI/IK
HOHeﬁ I/IOHI/ISI/IpyIOH_[eFO I/I3JIy‘-ICHI/ISI B BCIICCTBC U COOTBGTCTBYIOIJ_[I/IX BCIIMYNH BHCPI‘OHOFJIOH_IGHI/ISI,
OTIPEICIIAIONINX TTOCICACTBUS BO3JEHCTBHUS HMOHU3HUPYIOIIETO H3JIy4YeHUS Ha OOBEKTHI JKUBOW M
HEXUBOW TTPUPOJIBI.

OCHOBHBIMH 3aJavYaMy OCBOCHHMS JUCIUTUIMHEI SBJISIOTCS

* mojydeHrue 0a30BOM MHpOpMaMHM O 3aJadax M METOAaX OIPEACIICHHS XapaKTEPHUCTHK
BCINYNH 3HepI‘OHOFJIOH_IeHI/ISI I/IOHI/I3I/Ipy10H_[eFO I/I3J'Iy‘-IeHI/I$I B BCIICCTBEC C y‘IGTOM KOJIM4YeCTBa U
KadyeCTBa I/I3J'Iy‘-IeHI/ISI;

o IIOHNUMAaHUEC q)yHKL[I/IOHaJIBHbIX 0C06€HHOCT€ﬁ U HCIIOJIB30BaAHHUA OCHOBHBIX THIIOB
I[O3I/IMeTp0B JJIA I/ISMepCHI/ISI I[03I/IMeTpI/I‘-I€CKI/IX BCJIIMYMH,

* TMOJIy4eHHE MPAKTUYECKUX HABBIKOB B NMPUMEHEHUU METOJOB JTO3UMETPUU Ui PEIIeHUs
MPUKJIATHBIX 33]1a4.

OTH 3aJja4ui peau3yoTCsl Ha OCHOBE 3HAHUIA:

e (u3MyYECKUX SBJICHUNA B3aUMOJICHCTBUS HOHHM3UPYIOIIMX HW3JIYyYEHUH C BEIIECTBOM,
OTIPECIISIONIUX IPOIECCHI TMEPEHOCA M3IYUCHHM, HEPTOMOTIONICHUSI W (OPMUPOBAHUS JTO3HBIX
TIOJICH;

* crneuu(UKNA XapaKTEpUCTUK BEIMYMH 03 WM paclpeieieHuil 103 (IOTIOoImeHHas J103a,
SKBUBAJICHTHAss M aMOWEHTHAas J03a, OKCIO3MIMOHHAs J103a, pacrnpeaenenne m03 mo JIID,
MHUKPOJI03UMETPUUYCCKUE BEIMYUHBI);

* OCHOBHBIX METOJIOB pacyeTa M H3MEPCHHsS JIO3HBIX pACIPEICICHHH B BEIIECTBE IS
Pa3IMYHBIX BUJOB U3JIyUYCHUS;

* 0COOCHHOCTEH XapaKTEepPUCTUK AO3MMETPOB U OOJACTH UX MPUMEHUMOCTU IJISl PElIeHUs
MPAKTUYECKHX 3aJ1ad.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

BBenenue B pa3zaen pagualiioHHON GU3UKH - 103uMeTpuio. OCHOBHBIE 33J]a4l JJO3UMETPHUH.

[lenbto OHOTO W3 pa3lesioB paguallMOHHON (U3UKU — TO3UMETPUU — SBISETCS pa3padoTKa
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX, NPUMEHHMBIX Ha IPAKTHUKE, METOJIOB KOJIUYECTBEHHOMN
OLIEHKU BO3JIEHCTBHSI PA3IMYHBIX BUAOB MOHU3UPYIOIIUX HU3Ty4eHUH Ha OOBEKTHI )KUBOM M HEKUBOM
npuposl. PaccmarpuBaroTes 1uamna3oHbl SHEPTU M3Iy4eHUH, CIIOCOOHBIX MHULIMUPOBATh 3PQPEKTHI
MOHHM3aLMU B 00JIy4aeMOM BEIIECTBE; COOTBETCTBYIOLIME BEIWYHHBI (IHEPTOMOIIIONIEHHE U JIpyrue
T.H. JI03UMETPUYECKUE BEITHMUMHBI) ONPENCISIOT Pa3IUUHble paJgualuoHHble 3¢ (eKThl. Y cTaHOBICHHE
CBSI3M 3TUX 3()PEKTOB ¢ JO3UMETPUUYECKUMHU BEIMUYMHAMU SIBJISIETCSI OCHOBHOW 3a/iadeil 103MMEeTpUH.
O6mact  JO3UMETPUYECKUX HCCIAEAOBAHUN JIOCTATOYHO pPa3HOOOpa3HBl, B YACTHOCTH MOXHO
OTMETHUTH CJIEIYIOLIHE:

1. JHozumerpus anbda-, 6eTa- , TaMMa-KBaHTOB M HEUTpPOHOB ¢ 3Hepruei g0 10 M»sB. 2.
Jlo3umeTpusi MHKOPIIOPUPOBAaHHBIX HYKIUAOB. 3. MHauBunyaneHas nozumerpus. 4. ABapuiiHas 1o-
sumetpusi. 5. BHyTpupeaktopHas no3umerpus. 6. [lozumerpus Oombmmx 103. 7. TBepmoTenbHas
nosumerpus. 8. JIIID — merpusa. 9. Mukponozumerpust u np. Illupokuii kpyr pemaemsix A03H-
METPUYECKUX 3a1auy TpeOyeT [eTalbHOro y4yeTa OCOOEHHOCTEH B3aMMOACWCTBUS H3JIyUYEHHH C
BEILIECTBOM U XapAKTEPUCTUK JOZUMETPUUECKUX JIETEKTOPOB.



XapakTepUCTUKH T0JIeH HOHU3UPYIOIIETO U3ITyUYEHUS; JO3UMETPUUECKIE BETUUHHBI.

Pasznuunblie ckamsipHbIe M BEKTOPHBIC, qU(QepeHIraibHble U HHTETPaIbHbIe XapaKTePUCTUKU
MOJIEH MOHM3UPYIOMIETO HM3IY4EHHUs O0O0YCIaBIMBAIOT (POPMHUPOBAHME JIO3HBIX IOJICH B PA3TUUHBIX
oobekrax. CreayeT 4YEeTKO pas3nuyaTh COOTBETCTBYIOIIME TOKOBBIE UM TOTOKOBBIC BEIWYHHBI
BBIIICYKA3aHHBIX XapaKTEPUCTUK; B YACTHOCTH, A030BbIE (PYHKIIMOHAIBI ONPEAEISIOTCS TOTOKOBBIMU
BEIMYMHAMHU, YTO OCOOCHHO BAa)KHO IIPU HCIOJB30BAHUM PpaA3IMYHBIX JETEKTOPOB B KadyecTBE
J03UMETPOB. B jeKkuusax mpuBOAATCA NPUMEPHl AETEKTOPOB, SBISIIOIIMXCSA KaK MOTOKOBBIMM, TaK U
TOKOBBIMM JJaTYMKAMH, YTO OMNPEAESeT BO3MOXKHOCTh C UX IHOMOILIBIO H3MEPATh BEIUYMHBI J03.
Hannumne nocratoyHo OONBIIOTO KOJUYECTBA O3MMETPHUECKUX MMApaMEeTpoB TpeOyeT YeTKOro
MOHMMaHMs O0JIacTe WX HWCHOJb30BaHUA (Hamp., 103bl B eamHunax ['p (rpeit), 3B (3uBept), P
(pentren)). [lanee B Kypce OyIeT npeacTaBieHa COBPEMEHHASI CUCTEMA JIO3UMETPUYCCKUX BETHYHH.

BSaHMOHeﬁCTBHC (bOTOHHOFO " 3JICKTPOHHOTI'O M3JIIYUCHUA C BEHICCTBOM,; OCHOBHBIC BO-IIPOCHI
AO03UMCTPHUHA (1)OTOHHOFO HU3JTydCHUs.

3HaHUE 3aKOHOMEPHOCTEH B3aMMOJCHCTBUS HU3ITy4YE€HHUIH C BEIECTBOM SBISIETCS HEOOXOIU-
MBIM YCJIOBUEM KOPPEKTHOW OLIEHKHM IPOLECCOB AHEPrOINOITIONIEHUS MPU OOJIYyYEHUH DPa3iIny-HbIX
00BEKTOB, BBHIOOpA aJIEeKBATHBIX JIETEKTOPOB W METOJIOB M3MEPEHUs HEOOXOIMMBIX XapaKTe-PHCTHUK.
[Ipu paccMOTpeHMH BOIPOCOB AO3UMETPUU (POTOHHOTO HM3IYYEHHUS OCHOBHOE BHHMAHHE B PaMKax
JO3UMETPUHN CleayeT OoOpaTuTh Ha COOTBETCTBYIOIIME KOX(PPHUIMEHTH Mepeadyd M TOTIIOUICHHUS
9HEpruu. B COOTBETCTBMM C CEYEHMSIMM OCHOBHBIX IIPOLIECCOB B3aUMOJEHCTBUS C BELIECTBOM
(OTOHOB PA3JIMYHBIX SHEPTUN ONPENENAI0TCS BEIMUUHBI, CBsI3aHHbIE C 3(dexTaMu nepeaayn 3Hepruu
BTOPUYHBIM 3apsHDKEHHBIM YacTUIAM (3JIEKTPOHAM M MO3UTPOHAM); JUIsl MHOTOKOMIIOHEHTHBIX Cpejl
BEJIMYMHBI TIEPETaHHON YHEPIUN ONPENEeNAIOTCA 3HAaYeHUAMHU T.H. 3(PEKTUBHBIX aTOMHBIX HOMEPOB,
UCMOJb3yEeMBIX B COOTBETCTBYIOIIUX OIIEHKAaX MNEepeJaHHOW M MOIJIOIIEHHOW 3Hepruu (HOTOHHOTO
u3nydeHus. s obimydaeMbIX OOBEKTOB ONPENECIEHHOTO pa3Mepa cleAyeT MOHUMaTh pas3jinyhe B
3HAUEHHUSX TMepeJaHHOM U TOIJIOIIEHHOW SHeprum (3a cueT YTEeYKH YacTH HU3Iy4eHUl B BHJE
BBICOKOIHEPTeTUYHBIX 3apsDKEHHBIX YacTUL, TOPMO3HOTO U XapaKTEPUCTUUYECKOrO H3IYUCHHUS).
[TonyyeHHble yciOBUA T.H. 3JIEKTPOHHOI'O PaBHOBECHS IMO3BOJIIOT CHAENATHh OLICHKY MOIIHOCTH J03bI
Ha OCHOBAaHMM IPOCTOTO COOTHOUICHHUS, CBSA3BIBAIOIIETO MHTEHCHUBHOCTh (DOTOHHOTO M3JIyYEHHS U
KodpduuMeHTa nepegadn dHeprun (eIuHUIa KepMma). B nekuusx npuBOAsSTCS OCHOBHBIE JaHHBIE I10
XapaKTepUCTHKaM B3aUMOJEHUCTBUS OBICTPHIX 3JIEKTPOHOB C BEIIECTBOM, T.K. OHHM OIpPEEINSAIOT
XapakTep MOTJIOLICHUs] BTOPUYHBIX 3JEKTPOHOB, 00pa30BaHHBIX (POTOHHBIM HM3iyuyeHHeM. OCHOBHOE
3HAQ4YEHHE IIPU OTOM HMMEET COOTHOLIEHWE HOHM3ALMOHHBIX M pPaJUAllMOHHBIX II0TEPh SHEPIUHU
AJIEKTPOHOB, a TAK)XKE KOHEYHOE 3HaYeHHE MTPoOera 3JIEeKTPOHOB B Cpe/ie.

HNonuzamnus B razax; OCHOBHBIC XapaKTCPpUCTUKH HOHU3AIIUOHHBIX TO3UMCTPUUCCKHUX
ACTCKTOPOB.

Bompockl KMHETMKM HMOHM3allMM Ta30B MOJ ACHUCTBUEM HENPEPHIBHOTO M HUMITYJIBCHOTO
OoONydeHUsT SBJSIOTCS  ONPEACISIIONIAMA  JUIsl  JIO3UMETPHH  HM3Jy4YeHUW C HCIOJIb30BAHHEM
COOTBETCTBYIOIINX MOHU3AIMOHHBIX JIETEKTOPOB KA4YECTBE JIO3MMETPOB HOHU3UPYIOMIETO U3ITYUYCHHS.
OcHoBHBbIE 3 (}EeKTBI — CKOPOCTh TEHEpAllMd HOCUTEICH WOHOB BHEIIHHUM HWOHH3UPYIOIINM
n3IydeHrneM (0Opa3oBaHME HMOHHBIX Map) M CKOPOCTh 3(P¢deKkTa peKOMOWHAIUA STHUX HOCHUTEICH



00yCIaBIUBAIOT MPOLECCHI, MPOTEKAIOLIME B OJHUX MX Haubojee pacHpOCTPAHEHHBIX U TOYHBIX
METOAAX MPAKTHUYECKON TO3UMETPHUU (POTOHHOTO M ANIEKTPOHHOrO m3nydenus. CootHomenune bperra-
I'pesi, onpenensitomee CBs3b MEXAY 3PPEKTOM HOHU3AIMOHHOTO TOKA 1 M MOTJIOMICHHOW YHeprueii B
crenke kamepsl AE, ¢ yderom mompaBkd Ha 3((eKTuBHOCTH coOupaHus HOHOB f, MO3BOsET
peam3oBaTh CIEAYIONIYI0 ocheaoBarenbHocTh oneparuii: AE = q0-W-(S)az; i=q0-e-V; i0=i/f, rne i —
u3MepsieMbli TOK, 10 — TOK HachllleHus, *(S)az — OTHOILEHHUE YJEJIbHBIX TOPMO3HBIX CIIOCOOHOCTEN
BEIIECTBA CTEHKH U Ia3a OTHOCUTEIBHO JACHCTBYIOIUX SHEPreTUYECKUX PacHpeAe]eHUH BTOPUYHBIX
3JIEKTPOHOB, 00pa30BaHHBIX (POTOHAMH, € — 3apsi]l AEKTpoHa, W — CpeaHsisl SJHEprusl MOHU3auU. DTO
Lelb COOTHOIIEHUM SBJIAETCS OCHOBOM HOHM3ALIMOHHOTO METO/Aa JIO3UMETPHUM; IapaMeTpbl
BBIIICTIPUBEICHHBIX COOTHOIICHUI paccCMaTpUBAIOTCS OTHIENBHO, M HEOOXOAWMO MOHUMATh MX POJb
JUIS pElIeHHUs KOHEYHOW 3amauu. B CBs3M co crenuuyeckoill CHUTyalHel, Korjaa ITOKa3aHue
(OTOHHOTO 103UMETpa 3aBUCHT HE TOJIBKO OT BEJIMYMHBI J103bI WJIA MOIIHOCTH J103bl, HO OT BEJIMYMHBI
sHeprun (Wi APQPEKTUBHON SHEPrHH) (POTOHHOTO HM3IYUYECHHUS BaXKHBIM (PaK-TOPOM SBISETCS T.H.
SHepreTuyecKas

MeTobl AO3UMETPUN, OCHOBAHHBIC Ha HUCIOJb30BAHUN CHUHTWUIAOHUOHHBIX W IIOJIY-
IIPOBOAHUKOBBIX ICTCKTOPOB.

CUMHTWUIALIMOHHBIE JETEKTOPBI, KOTOpPble HAauOOJee MUPOKO INPUMEHSIOTCS B CIIEKTPOMET-
PUH MOHU3UPYIOIIUX YACTHIl, MOTYT OBITh MCIOJH30BAHBI B Ka4ECTBE HO3MMETPUUYECKHX YCTPOMCTB.
Cpenu mapaMmerpoB, ONpeAesommX (QyHKIMOHMPOBAHUE CHUHTHILISLIUOHHBIX J0-3UMETPOB (mapa
«CHUHTUIUIATOP-(POTOINEKTPOHHBIH YMHOXKHUTENbY») Hanbosee BaXKHBIM SIBIISET-CA KOHBEPCHUOHHAs
3G GEKTUBHOCTD, ONPEAEIAIONIas BEIUYMHY CBETOBBIXOAA KPUCTAJUIOB M 3a-BUCSIIAS OT 3HEPrUU
3apsDKEHHBIX (4aCTHIl B OCHOBHOM, B O0JIACTH MaJIbIX 3HEPrUil), 4YTO MOXKET BHOCUTH MOIPEIIHOCTh B
pe3yabTaThl U3MEPEHUN MOIIHOCTH J03bl B TOKOBOM PEXHME; 3TY OCOOCHHOCTb CIEyeT YUYUThIBATh
KaK JUIl OpPraHWYecKUX, TaK M JUIsl HEOPraHMYeCKHX KpHUCTALUIOB. CienyeT OTMETUTH CHIIbHYIO
SHEPreTHUECKYI0 3aBUCHUMOCTh YYBCTBUTEIBHOCTH TAaKOI'O pojia JO3UMETPOB, OCOOEHHO B CUETHOM
pexumMe.

N3ydyeHrne 0ocoOEHHOCTEN MPUMEHEHUSI B JO3UMETPHUH MOIYIPOBOJIHUKOBBIX AETEKTOPOB € p-N
epexoioM TpeOyeT 3HAaHMUS TIOBEJEHUS HOCUTENeH JJIEKTPUUYECKUX 3apsoB B CTPYKTypax,
COCTABJIAIOIIUX JACTEKTOp. B N03UMETpUUECKUX HM3MEPEHUSAX HUCIOJIB3YIOTCSA Pa3IUYHBIE PEXKU-MBI
MPUIIOKEHHOTO BHEIIHEr0 HAIPsDKEHUS, TOKOBBIM M CUETHBIM PEXHUMbI; HEOOXOJUMO INPE/CTaBIIATh
BECh KOMIUIEKC ITOJIOKUTENBHBIX U OTPULIATENIBHBIX XapaKTEPUCTUK IPU HCIIOIb30BAHUM DTUX THUIIOB
JO3UMETPOB.

D dexTs paaroPOTOTIOMUHECIICHIINHA W PATHOTEPMOITIOMUHECIICHIINH B JIO3UMETPUH.

W3 yka3aHHBIX BbIIE ABYX (husmueckux 3()(eKToB, UMEIOIUX MECTO B HEKOTOPBIX KpHUCTal-
JMYECKUX CTPYKTYpax B pe3yiabTare UX OOJIY4YEeHUS HOHU3UPYIOIIMMHU YacTHLIAaMH, HauOoJiblIee
MPAaKTUYECKOe IPUMEHEHNE B JJO3UMETPUHU MOTYUHI METO/1, OCHOBAaHHbII Ha MCIOJIB30BAHUU P eKTa
tepmontomuHecueniun (TJI/]). HekoTopble ocHOBHBIE (M3MYECKHE NMPUHLMUIBI pearu-3alui 3TOTO0
METOAa MOTYT OBbITb MHTEPIPETUPOBAHBl HA OCHOBE aHajM3a 30HHOM MOJENIH, KOTOpas MO3BOJISET
ITOJIyYUTh OCHOBHBIE COOTHOIIEHHMSI, ONMHCHIBAIOIINE MPOLECC TEPMOJIOMUHECUEHIINN, B YaCTHOCTH,
ONpEIENAOINE U3MEPSEMbIE BEJIMUUHBI - BEJINYMHY KA KPUBOW TEPMOBBICBEUMBAHMS U IUIONIA/Ib
MO/ 3TOM KpUBOM. ODTH BEIMUYMHBI KOPPENHUPYIOT C BEIUYMHON HHTErpayibHOM 103bl. OCHOBHBIE
MapaMeTpbl, OIpPEAESIONMe BO3MOXHOCTh MpPaKTHUECKoro wucnonb3oBanuss TJIJI — riayOuna



3ajieraHys JIOBYILEK, YacTOTHBIM (akTop, Ouama3oH TeMIEepaTyp HarpeBaHHs, WHTEHCUBHOCTH
3aTyxaHus JIOMHHECUEHIHUH ((QenuHr), 3aBHCHUMOCTh YYBCTBUTEIBHOCTH JETEKTOPOB OT PEXHMOB
oOyuenus. 3HaHUE (PU3NUECKON CyTH ITUX BETUYMH M MPOLECCOB MO3BOJISIET KOPPEKTHO peain30BaTh
3TOT METOJ| I03UMETPHH.

[Tpunuune! ¢doTorpadguyeckoro M XUMHUYECKOTO METOJOB JO3MMETpPUHU. TernoBoil MeTon
JO3UMETPUH.

®ororpaduyeckuii  MeTo[  JO3UMETPUM OCHOBaH Ha  (OTOXMMHYECKOM JACHCTBUU
MOHM3UPYIOUIMX HM3JIy4Y€HUH HAa KPUCTAUIMTHI OPOMHCTOTO WIIM XJIOPHCTOrO cepedpa, B pe3yibTare
KOTOPOTro 00pa3yloTcsi LEHTPbI CKPBITOIO M300paKEHUs; MO/ JACHCTBHEM XUMHYECKOTO MPOSBICHUS
BOCCTAHABIIMBAIOTCSI aTOMBI cepedpa, KOIMYECTBO KOTOPBIX OIPEIENsseT CTEeNeHb IMOYEePHEHUs
($hOTOAIMYIBCUH, MPOMOPIHUOHAILHOE TOTJIOMIEHHOW B HEW 3Hepruu (MorIomeHHoi nose). Cre-ayer
o0paTuTh BHMMAaHHWE HAa OTPAaHUYCHHBIN AMANa3oH M3MEPEHHs] WHTErpalbHBIX 103 Kak B 00JIAcTH
HU3KUX 3HA4YeHWH, Tak ¥ T0pu Oombmmx jgo3ax. DOyHKIUS [A030BOMl  UyBCTBHTEIHHOCTU
(GOTOI03UMETPOB U COOTBETCTBYIOUIEH HHEPreTHUECKON 3aBUCHUMOCTH JOJKHBI OMPENENISIThCS C
y4eToM BIUsSHUSA GUIBTPYIOIIUX 3KpaHoB. Ha mnpumepe ¢oTOA03MMETPOB IMOKA3aH MPHUHIIMII
KOMIIEHCAIIUM 3HEPreTUYECKON 3aBUCMMOCTU YYBCTBUTEJIBHOCTH; TAKOW METOJ MPUMEHUM K JPYTUM
TUIIaM JI03UMETPOB, Halp., IPU HUCIOIb30BAaHUM B KaYECTBE JO3UMETPOB I'€UI€POBCKHUX CUETUYHUKOB.
XUMHUYECKUH METOJA JO3MMETPUM OCHOBAaH Ha HU3MEPEHUM BbIXOAA pPAaTUALMOHHO-XUMHYECKUX
peaxkuuii, THUIMMPOBAHHBIX 3HEPIOIOIJIOLIEHUEM HOHU3MpYyroero nnydenus. Chepa npumMeHeHUs
XUMHUYECKUX JTO3UMETPUUECKUX CHCTEM — JIO3UMETpHUs OONBIIMX 103. Temn-1oBoi METO N03UMETPHUH
M0 CYIIECTBY 0a3upyeTcs Ha TEXHHKE KaJOPUMETPUUYECKHX U3Mepe-HUM, TJe UCTOUYHUKOM TEIIOBOU
SHEPTHUH SBJISIETCS BETUYMHA J03bl HOHU3UPYIOIIETO U3JIyUYeHHUs B pabodyeM Tejle KalopuMeTpa.

OCHOBBI JO3UMETPHUH JIEKTPOHHOTO U3ITYUEHUS.

Panee OblIM paccMOTpeHBI BOMPOCHI B3aUMOJIEMCTBUE 3JIEKTPOHOB C BEIIECTBOM. JTH MpO-
LIECChl OMPENENsIoT (OPMUPOBAHUE IIOJIEH pPACCEIHHBIX B OOJy4aeMOM cCpele JJIEKTPOHOB H,
COOTBETCTBEHHO, JI03HbIX NoJiell. Pa3nuuatoT pacyeTHble, MOJyIMIIUPUIECKUE U HKCIIEPUMEHTAIbHbIE
METOJIbl OIpeNeeHUs] 3HAYEHWH TMOIJIOMIEHHBIX ASHEPruil MpU MPOXOXKIACHUM DJEKTPOHOB Uepe3
BeLIeCTBO. B Hacrosiiiee BpeMsi OCHOBHBIM PAacUETHBIM METO/AOM siBiseTcs meron Mounrte-Kapio Ha
OCHOBE  CTaTUCTMYECKOIO  MOJEIMPOBAHMS  IPOLECCOB  OJHOKPAaTHOTO W MHOTOKPaTHOIO
B3aMMOJCICTBHS IEKTPOHOB C aTOMaMH cpefibl. B KauecTBe OHOTO M3 MOJyIMIINPUYECKUX METOI0B
OLICHKHM pacIpeleIeHUH MOTJIOMEHHON YHEPTUH JIEKTPOHOB paccMarpuBaeTcs anroputM OcaHoBa U
Paa3ueBckoro, OCHOBaHHBIH Ha €IUMHBIX JO30BbIX (YHKLUUAX. OKCHEPUMEHTAIbHbIE METOMbI
U3MEpEeHUs] JO3HbIX TMOJeH HCMNOoNb3yIOT B NPHUHLMIE BCE JETEKTUPYIOUIHME YCTpPOHCTBa
MOHM3UPYIOHMX yacTull. OCHOBHOE OTIIMYHE ITPpOLIecca MepeHoca MEKTPOHOB OT MPOLECCOB MEPeHoca
(hOTOHOB W HEUTPOHOB — (UKCHUPOBAHHBIA MPOOET SJIEKTPOHOB, 3aBUCAIIMN OT WX DJHEPTHUH.
DNEeKTPOHBI SABJISIOTCS OTHOCUTENIBHO KOPOTKONPOOEKHBIMU YaCTUIIAMH, YTO HEOOXOJUMO YUUTHIBATh
B KOHKPETHBIX YCJIOBUSX U3MEPEHUH (Hamp., SKCTPANOIALNOHHAS HOHU3AMOHHAs KaMepa).

Jlo3uMeTpusi HEUTPOHOB.

Crieruduka J03MMETPUN HEHTPOHOB (KOCBEHHO WOHM3MPYIOIUIEE HM3ITy4YEHHUE) OIpeeseTcs
CJIO’)KHBIMU 3aKOHOMEPHOCTSIMH B3aUMOJICHCTBUSI HEUTPOHOB C SpaMU aTOMOB OOJy4aeMOW Cpejibl;
3TH MPOIECChl 3aBUCAT OT HSHEPrUM HEUTPOHOB (CHCTEMAaTHMKa HSHEPreTHYECKHX JHara3o-HOB) H
KOMITOHEHTHOTO cocTaBa BemiectBa. Ocoboe 3HaueHue yAenseTcss B3auMOJECHCTBUIO HEUTPOHOB ¢
OMOJIOrMYecKON TKaHbIO (TKAaHEBasl 7103a) UM COOTBETCTBYIOLIEH HSHEPreTH4ecKod 3aBHCHMOCTHIO
TKaHeBOM  1103bl. [IpakThueckass J03UMETpUS HEWTPOHOB  OCYIIECTBISETCS BCEMH  paHEe



PacCMOTPEHHBIMU METOJIaMU JIETEKTUPOBAHUS (MOHU3ALMOHHBIM METOAOM, CLUHUHTUIUIA-IIUOHHBIM
JIETEKTOPOM, (POTOIMYILCHSIM) M HEKOTOPBIMH CHEU(PUUECKUMH METOAUKAMHU (TIPO-TTOPIIUOHATBHBIN
ra3opaspsaHblii CYETYMK, AKTUBALMOHHBII METON).

JIIID—meTpusi U OCHOBHBIE IPUHLIUIIBI MUKPOAO3UMETPHUH.

Paznen nozumerpuu - JIIID-merpus (JIIID — nunelinble noTepy SHEPTrUM 3apsKEHHBIX Ya-CTHULL)
OTpa)kaeT JeTalu3alnio GOPMUPOBAHUS BETUUYMHBI J03bl 3apPsSHKEHHBIMU YaCTUIIAMU B COOTBETCTBUU
JNEUCTBYIOIMM SHEPreTUYECKUM pPaCIpe/ieIEHUEM W, COOTBETCTBEHHO, PA3JIMYHBIMU 3HAYECHUSIMHU
JUHEWHBIX IOTEpPh DHEPruH, T.€. N103a MpeacTaBiseTcs (yHkmuei, auddepennuansaoit mo JIID.
PaccmarpuBaercs Bonpoc ¢opmupoBanus JIIID — crnektpoB B BemniecTBe. OCHOBHBIM HHCTPYMEHTOM
MPAKTUYECKOTO  OmpeneieHusl  pacrpeaencHus no3el  mo JIIID  sBusercs  cdepuueckuit
IIPONOPLIMOHAJIBHBIN CUETYHMK; HA OCHOBAaHUU W3MEPEHHBIX aMIUIUTYIHBIX paclpeeseHui UMITYJIbCOB
CUETUMKa YCTAHABJIMBAETCS [0 COOTBETCTBYIONICH pacueTHOI MeToauke cBs3b JI[ID-pacnpenenenunii ¢
aAMIUTUTYHBIM CIIEKTPOM C(EepUUecKOr0 MPOMOPLUUOHANBHOTO cueTuyuka. B pamkax JIIID-merpun
paccMOTpeHa Teopus HEPAaBHOMEPHOM HMOHU3AIMM M PEKOMOMHAIIMOHHBIA METOJ ONpeaeTeHUs
kod(duleHTa KayecTBa M3Iy4YEHHS B CMEHIAHHBIX MOJNSAX (BCE ATHU JaHHBIE HCIOJIB3YIOTCS B
Pa3IMYHBIX MOJIETISX PaJAUallMOHHO-UHAYIIUPOBAHHBIX 3PPEKTOB B OMOIOTrHUECKUX 00BEKTaX).

JanbpHelmas aetanu3anusi CTPYKTYPbl JO3HBIX PACHPENEICHUN OCYUIECTBISETCS B paMKax
paszzesna J03UMETPUU — MUKPOJI03UMETPUH.

DNeMEHTHI 103UMETPUU UHKOPIIOPUPOBAHHBIX PAIUOHYKIIUIOB.

HeobOxonuMo omnpenenuTh KOMILJIEKC OCHOBHBIX MPOOJIEM TO3UMETPUU PaMOAKTUBHBIX H30-
TOIOB, MOCTYNAIOUIMX U3 BHEIIHEW cpelbl B OpraHu3M uesnoBeka. lIpemiaraercs mocienoBa-TellbHOE
PacCMOTpPEHHE CIEAYIOIIUX Pa3/IeIoB:

* IyTU MOCTYIUIEHUS HYKJIUJOB B OPTaHU3M YEJIOBEKA;

* paaIuOaKTUBHBIE a3PO30JIH;

* IPOCTPAHCTBEHHOE ¥ BPEMEHHOE PaCIpEEIIEHNE UCTOYHUKOB U3Ty4CHHUI;

* KMHETHMKA TPAHCIOpTa DPAJMOAKTUBHBIX HYKJIMJOB B OpraHM3ME 4YEJIOBEKa B paMKax
MHOTOKaMEPHBIX MOJIENEH;

* 1030BbI€ (DYHKIIUHU 3JIEMEHTAPHBIX HCTOYHUKOB U3IyUEeHHUI;

* METO/1bl BBIYUCIIEHUS TKAaHEBbIX J103;

* CIIOCOOBI MPSIMOTO U KOCBEHHOT'O OIPEJIETICHNSI XapaKTEPUCTUK UCTOUYHUKOB B CPEJIE;

* METOJIbl OLICHKH MPENEIbHO-A0IYCTUMBIX BEJIMYHNH KOHLIEHTPALMI PaJllOaKTUBHBIX BEIIECTB
B 00BEKTAX BHELIHEW Cpebl.

CoBpemeHHas cuctema 103UMETPUUECKUX BEJINYHH.

Cucrema J03MMETPUYECKUX BEJIMYMH €CTh PE3Yy/IbTaT PAa3BUTHUS JT03UMETPHH, PAJMOOHOIO-THH,
paguamoHHON 0€30MaCHOCTH. JTa CUCTEMA BKIIFOUAET:

* (Qu3nyeckue BENWYMHBI, SBISIFOIIMECS MEpPOW BO3JAEHCTBUS MOHMU3MPYIOIMIMX H3Iy4eHHH Ha
BELIECTBO;

* HOpMHUpPYEMbIE€ BEMUYMHBI, SBJISIOUINECS Mepoil yiepOa OT BO3ACHCTBUS M3IyYEHHM Ha ue-
JIOBEKa;

* OIEPALlMOHHBIE BEJIMYMHBI, SABIIAIOIINECS HETIOCPEICTBEHHO ONPEACIIEMbIMA B U3MEPEHU-SIX
BEJIMYMHAMU I OLICHKH HOPMHUPYEMBIX BEJTUYMH.

OnpenenstoTcsi OCHOBHbIE BETUYMHBI U €IUHMIIBI UX M3MEPEHUs: SKBUBAJECHTHAs J103a o0IIy-
YeHUsl, B3BellInBaronue kodhPuunenTsl, 3pheKTuBHas 103a; ONepallMOHHbIE BEJIMYUHBI: aMOMEHTHAas
71032, UHIUBUAYAIbHBIN 3KBUBAJIEHT JJO3BI.



ABTOD(BI):

Bynpika Anexcannp Koncrantunosud, 1.¢.-M.H., C.H.C.

MenpaukoBa TaTbssHa BagnMoBHa, K.XHM.H.



