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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

JIO3UMETPHUS NOHU3NUPYIOLINX U3JTYUYEHUIA
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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)

HccnenoBanus
MEePCTIIEKTUBHBIX TUIIOB
SIIEPHBIX
SHEPreTHYECKUX
yYCTaHOBOK,
Teropu3nIecKre
UCCIICIOBAHHS
MEePCTIEKTUBHBIX
TBAJIOB, TOILJINBA,
KOHCTPYKIIMOHHBIX
MaTepHUaIoB U
TETUIOHOCUTEJICH.
Pa3paborka Mmozeneit u
MIPOrPaMMHBIX
KOMIUICKCOB ISt
pacuera
TETUIOTHIPABIHYECKUX
U HEUTPOHHO-
(U3NYECKUX MPOLIECCOB
B aKTHBHBIX 30HaX
MEePCIIEKTUBHBIX
SJIEPHBIX PEAKTOPOB.
Coznanue u
MPUMEHEHHE YCTaHOBOK
Y CUCTEM IS
MIPOBEICHUS
TETTO(PU3NUECKUX,
saepHO-(PpU3NIECKUX
HCCIIEJOBaHUIA,
HEPaBHOBECHBIX
(U3NYECKUX MPOLIECCOB

O0BeKT 114 00J1aCTh
3HAHUSA

SInepHble peakTopsl,
SHEPreTHYeCKHe
YCTaHOBKH,
TEIUIOTHIPABINYECKUE
Y HEUTPOHHO-
buznyeckue nporeccol
B aKTHUBHBIX 30HAX
AJIEPHBIX PEaKTOPOB,
TEIJIOBBIC U3MEPEHUS U
KOHTPOJIb,
TEIJIOHOCUTEIH,
MaTepuaibl SAePHBIX
PEaKTOPOB, SAEPHBII
TOTUTMBHBIH LIUKII,
CUCTEMBI 00ECTICUCHUS
0€30IacCHOCTH,
CHUCTEMBI YIIPaBJICHUS
IepHO-(PU3NIECKUMH
YCTaHOBKAMH,
pOrpaMMHBbIE
KOMILJIEKCHI JJIs
HUCCIEeN0BaHUs ABJICHUMN
Y 3aKOHOMEPHOCTEN B
obyactu TeroGu3uKu
Y DHEPTETUKH, SIJIEPHBIX
pEeaKTopoB

Hay‘lHO—I/ICCJ'IeI[OBaTeJ'ILCKI/Iﬁ

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

ITIK-3 [1] - Criocoben
MPOBOANTH (PU3UUECKHE
IKCIICPUMEHTHI 10
3aJIaHHOM METOJIHUKE,
COCTABJISTH OIMMMCAHUS
MTPOBOMUMBIX
HCCIIEOBAHUM, OTUYCTHI
10 aHAJIHU3Y
pE3yJIBTATOB U
MOJITOTOBKE HAYYHBIX
nyOnuKanui

OcHosanue:
[IpodeccrnonanbHbIN
crangapt: 24.078

Koa u
HAMMEHOBaHHUe
HHAUKATOPA
AOCTHIKEHU S
npogdeccuoHaIbHOM
KOMIIeTeHIIUHN

3-TIK-3[1] - 3HaTh
OCHOBHBIE
busznyecKue 3aKOHBI U
MeTOIbl 00pabOTKH
JAHHBIX ;

V-IIK-3[1] - ymeTh
paboTath 1o 3aJaHHOMN
METOJIMKE, COCTABIIATh
OTIMCAHUS
MIPOBOAMMBIX
HCCIICIOBAHUH U
OTYETHI,
MOJITOTABIIUBATH
MaTepuaibl s
HAYYHBIX

My OJIMKAIHi;
B-IIK-3[1] - Bnanets
HaBbIKaMU
MIPOBEICHUS
bu3IIEeCKUX
AKCIIEPUMEHTOB TI0
3aJIaHHOM METOJINKE,
OCHOBaMU
KOMIIBIOTEPHBIX U
UH(POPMAITMOHHBIX
TEXHOJIOTHUM, HAyYHOU
TEPMHUHOJIOTUEN

4. BOCHHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTAHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

Co3naHue ycaoBUid,
o0ecrneynBaronux,

(B24)

3amaun BocriuTaHus (KOx)

bopMupOBaHUE KYJIbTYPBI
SIEpHON O6e30MacHOCTH

BocnurarenbHbli TOTEHIMAT JUCIUILINH

1. crionp30BaHNe BOCITUTATEILHOTO
noTeHnuaza 6oka npodeccuoHaIbHBIX
JHMCIUILIAH 17151 GOPMHUPOBAHHS 1yBCTBA
JMYHOW OTBETCTBEHHOCTH 32 COOIIOACHUE
SAEPHON U painalMOHHON 0€30MacHOCTH,
a TaKKe COOJII0JIEHNE rOCYAAPCTBEHHBIX U




KOMMEpUECKUX TalH. 2.Mcnonp3oBanue
BOCIHUTATEIHHOIO MOTEHIINAJA
coJiepKaHusl y4eOHBIX TUCIMITIINH
«AXTyanbHBIE TPOOIEMBI KCIUTyaTaAIINH
ADBCy», «OCHOBBI YKOJIOTUYCCKOMN
0€30MaCHOCTH B SIIEPHON IHEPTETHUKED,
«CucTeMbl paualliOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 3a COOJII0JICHHE
JKOJIOTUYECKON U PaMallMOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHICKMMU PEryIUPYIOLIMMHU
OpraHaMM, HOPM U MpaBUi 0OpaIeHus ¢
pPaOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIUTATEIbHOIO MOTEHIIMANA Y4eOHBIX
muctumiinH «KoHTposbs ¥ fuarHocTuka
SIEPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HanexHocts 000pyn0BaHUS aTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30nacHOCTh S1€pHOT0 TOIIMBHOTO
LUK, «SIaepHble TEXHOIOTHUU U
9KOJIOTHSI TOIUIMBHOT'O LIUKIa» AJIs
(bopMHpOBaHUS JINYHON OTBETCTBEHHOCTH
3a coO0IeHNe U 0OecrieyeHue
KnOep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MacHOCTH 0OBbEKTOB aTOMHO OTpaciau
Yyepe3 U3y4eHHEe BOIIPOCOB OpPraHu3alun
nH(GOpPMaIMOHHOM 0€3011acCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUs1 HHPOpMaIn,
MPUHIIUIIOB TOCTPOCHUS
TTyOOKOAIIICTIOHUPOBAHHON M THOKOM
CHCTEMBI OE30MIaCHOCTH SJIEPHO-
¢du3ngecKux 0OBEKTOB.
4.Vlcionb30BaHHE BOCIUTATEILHOTO
MOTEHIIMAa COIepKaHus 0JIoKa
TUCIUILTNH «DKONIOTUs», «CHUCTEMBI
pPaAralliOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SIEPHOI
SHEPTETUKE» 1151 (POPMHUPOBAHUS
OTBETCTBEHHOI 3KOJOTUYECKON MO3UITUI
MIOCPEACTBOM U3YyUEHHUSI BOIIPOCOB
o0ecrevyeHns Takoro YpoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYXKAIOIIYIO CPELy,
o0ecreyrBaeT COXpaHEHHE MPUPOIHBIX




[Ipodeccuonansroe
BOCIITUTAHUC

Coznanue ycnoBui,
00eCIIeYnBaroNINX,
¢dbopmupoBaHue
OTBETCTBEHHOCTH 32
o0ecrieueHue
KnOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

CUCTEM, MTOJEPIKAHUE UX LIEIIOCTHOCTH U
YKU3HEOOeCTIeynBaMuX (QyHKIIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaAHALIMOHHOTO
KOHTPOJIS [IPH 3aXOPOHEHUH U
nepepabdOoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHHUS SJIEPHOTO TOIUIMBHOIO [IUKJIA.
1.Mcnonp30BaHue BOCIUTATEIBHOTO
noTeHuuana 61oka nmpodeccnoHamabHbIX
TUCIUILINH 1711 GOPMUPOBAHUS YYBCTBA
JINYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJallMOHHON O€30MacHOCTH,
a TaKke COOJI0IEHNE rOCYAapCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIBHOIO MMOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCIUTUIMH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTalluu
ADCy», «OCHOBBI SKOJIOTHICCKOMN
0€30MMaCHOCTH B SIIEPHON IHEPTETUKED,
«CucreMbl paIMalluOHHOTO KOHTPOJIS»
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOICHNE
JKOJIOTUYECKON U PaMAlIMOHHON
0€30M1aCHOCTH [TOCPEICTBOM HU3yUEHUS
OCHOBOIOJIArarux J0KyMEHTOB 110
KYJIBTYpe SJIepHOI O€30MacCHOCTH,
paspabotanasix MAT'ATO u
POCCUICKUMHU PETYIUPYIOIIUMHU
OpraHaMu, HOPM M MpaBui 0OpaIeHus ¢
pPaOaKTUBHBIMH OTXOJAMHU U SACPHBIMU
matepuanami. 3.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MOTEHIINAA Y4eOHBIX
quctumiinH « KoHTposs ¥ fuarHocTuka
AJIEPHBIX YHEPTETUYECKUX YCTAHOBOKY,
«HanexxHocTh 000py10BaHUSI ATOMHBIX
PEaKTOPOB U YIIPABIEHUE PUCKOMY,
«be30nacHOCTh S1€pHOTO TOMIMBHOTO
[UKJIa», «S11epHble TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOTO IIUKIa» AJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coOIIOIeHNE U 00ecTieYeHne
kuOepOe30nacHOCTH U MHPOPMAIIHOHHOM
0e30MacHOCTH 0OBEKTOB aTOMHOM OTpaciau
yepe3 U3yyeHHe BOIPOCOB OPraHU3aINH
MH(POPMALMOHHOW OE30MTaCHOCTH Ha
00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
MPUHITUTIOB TTIOCTPOEHUST CUCTEMBI
ACYTII spepHBIX 00BEKTOB, METO/IOB
3alUTHl U XpaHEHUSI UHPOPMAIIHH,
MPUHIIUIIOB TOCTPOCHUS
TyOOKOAIIICTIOHUPOBAHHON M THOKOM
CUCTEMBI O€30MaCHOCTH SEPHO-
¢du3ngecKux 0OBEKTOB.




[Ipodeccuonansroe
BOCIITUTAHUC

Coznanue ycnoBuu,
o0ecneynBaroNnux,
dbopmupoBaHue
OTBETCTBEHHOU

3KOJIOTUYECKOUN IIO3Unun
(B26)

4.Vcnonib30BaHME BOCIIUTATEIBHOTO
MOTEHITHAIA COZIEp>)KaHus OoKa
TUCIUILTAH «DKONIOTUs», « CHCTEMBI
paAraliOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B sZIepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOM HKOJIOTHYECKOMN MO3UIIUU
MOCPEACTBOM U3yUEHHUS BOIPOCOB
o0ecrnevYeHns Takoro YpoBHs
6e3omacHocti ADC, pu KOTOPOM
BO3/IEIICTBHE HAa OKPYKAIOIIYIO CpELy,
obecreunBaeT COXpaHEHUE MPUPOTHBIX
CUCTEM, NOJJIEp>KaHUE UX LIETOCTHOCTU U
YKU3HEOOEeCTIeYnBaOIMMX (QYHKIIHH, yepes3
PaccMOTpPEHHE BOIIPOCOB PaUALMOHHOTO
KOHTPOJIS MPU 3aXOPOHEHUH U
nepepaboTKHU SASPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHUS SIEPHOTO TOITUBHOTO IUKJIA.
1.Mcnonp30BaHuEe BOCIUTATEIBHOTO
noTeHuuana 6oka nmpodeccnoHaabHbIX
TUCIUILINH A7 GOPMUPOBAHUS YYBCTBA
JIMYHOI OTBETCTBEHHOCTH 3a COOIIOACHNE
SIIEPHON M paJHallMOHHON O€30MacHOCTH,
a TaKke COOJII0JICHNE rOCYAApCTBEHHBIX U
KOMMepYeCcKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIBHOIO MTOTEHIINAJA
CoJIepKaHusl yUeOHBIX TUCIUIUIMH
«AKTyanbpHbIe IPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI KOJIOTHICCKOM
0€30MacCHOCTH B sIIEPHON IHEPIETUKED,
«CucTtembl pagualliOHHOTO KOHTPOJIS
Uit popMHpoBaHUE TUYHON
OTBETCTBEHHOCTH 32 COOJII0JICHHE
AKOJIOTUYECKOW M paIHaIlMOHHON
0€30MaCHOCTH MOCPEJICTBOM U3yUEHHS
OCHOBOIOJIararux J0KyMEHTOB 10
KyJIbType epHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
OpraHaMM, HOPM M MpaBUJI 0OpaIeHus ¢
pPaZMOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Martepuanamiu. 3.Mcnonbp3oBanue
BOCIHUTATEIHHOTO MOTEHIINAIa Y4eOHBIX
nucturiuH «KOHTpoIbs U THarHOCTHKA
SAJIEPHBIX SHEPTETUUECKUX YCTAHOBOKY,
«HanexHocts 000pyn0BaHUS aTOMHBIX
PEaKTOPOB U YIPABICHUE PUCKOMY,
«be30onacHOCTh S1€pHOTO TOIIMBHOTO
UKJIa», «S1aepHble TEXHOIOTHH U
9KOJIOTHSI TOTUTMBHOTO ITUKJIAY JIJIst
(dbopMUpOBaHUS THUYHON OTBETCTBEHHOCTH
3a coOIII0ICHHE U 00ecTIeYeHne




KnOep6e30nacHOCTH U MH(OPMAITMOHHON
0e30MmacHOCTH 0OBbEKTOB aTOMHOI OTpaciIu
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
uH(GOpPMaIIMOHHOM 0€30M1acHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUs] HHPOpMaIny,
NPUHIUIIOB IOCTPOCHHUS
TyOOKORIIIETOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MIaCHOCTH SZIePHO-
¢buznyecKkux 0ObEKTOB.

4.Mcnonb30BaHNE BOCITUTATEIBHOTO
MOTEHITHAIA COAEp>)KaHus OoKa
JUCLUIUIAH «DK0J0rus», «CUCTeMBl
PaAralMOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B sZIepHON
SHEpreTuke» st OPMHUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOH MO3ULINH
MIOCPEICTBOM M3yUYECHHS BOTIPOCOB
o0ecrneyeHns TaKoro ypoBHs
6e3omacuoctu ADC, npu KOTOPOM
BO3/ICIICTBUE HAa OKPYKAIOIIYIO CpeLy,
o0ecrieunBaeT COXpaHeHHE PUPOITHBIX
CHCTEM, MOAJCPKAHNUE UX LIETOCTHOCTH U
YKU3HEOOeCIIeunBaIMMX (QYHKIIHH, yepes
paccMOTpeHKe BOIIPOCOB PaIMallMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXO0JI0B, BOIIPOCOB
3aMBIKaHHS SACPHOTO TOIUIMBHOTO IUKJIA.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00hEM, CPOKH W3Y4eHUS H (HOPMBI KOHTPOJIS:
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* — COKpallleHHOE€ HauMeHOBaHKHe (POPMbI KOHTPOJIS
** — cyMMa MakCUMaJIbHbIX 0ayuioB noipkHa ObITh paBHa 100 3a cemecTp, BKiIIOYas 3a4eT U
(wnm) sK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHHUM q)OpM TEKYIICTO KOHTPOJIA U aTTECTAllUN PA31CJIOB:




O0o03ua | [To1HOE HAMMEHOBAHME

YyeHHe
KH KonTposib 110 uroram
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , uac. qac.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

O06o3Ha | ITo1HOe HAaMMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectsl

5CM OJNEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

OcBoeHre AUCHUIUIMHBI TPOXOJAUT B OCHOBHOM MO CJHEAYIOIIEH CXeMe: JIEKIUU, CEMUHAPCKUE
3aHATHA C OTYETOM O PEHICHHBIX 3aJadax, JabopaTOpHBIE PaOOTHI C MOCIEAYIOIIEeH 3aIlIUTON Ui
3aKpEIUICHUS! TEMBI, MPOMEXKYTOUHBIA KOHTPOJb 3HAHUM, pELICHHE 3aJay IO pAay TEM Kypca,
HUTOTOBBIN DK3aMEH.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB oOydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETo,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJISl IO JUCIUIIUHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOEHUA ATTecTallMOHHOE MepPONpHUsiTHE
(KII 1)
[1K-3 3-1IK-3 9, KU-8, K1-16
VY-ITIK-3 3, KU-8, KI1-16
B-I1K-3 9, KU-8, K1-16

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. 539.1 K49 JlozumeTpusi HOHM3UPYIOIUX U3Ty4eHuH : yuedHoe nocobue, Mocksa: HUAY MUDU,
2015

2. DU K49 Paaunanmonnas no3umetpus : MoHorpadus, Mocksa: HUAY MUDU, 2014



3. 539.1 K49 Paagunanmonnas no3umerpus : Monorpadus, Mocksa: HUAY MUDU, 2014
4.539.1 C 14 Snepnas pusuka u go3uMeTpus : yued. mocobue ais By30B, Mocksa: FOpaiit, 2020

5.539.1 C50 MoaenupoBaHue mpoliecca rnepeHoca 3IeKTPOHOB B 3a/1adaxX pagualimoHHON (PU3KKH :
ydueOHoe nocobue aiis By3oB, B. B. CmupHoB, Mocka: MUDHU, 2008

6. O1 C23 CoopHHK 3a7a4 IO TEOPUH NEPEHOCca, JO3UMETPUH U 3aIUTE OT HOHU3UPYIOIINX
M3JIydeHHuH : yueOHoe mocooue st By30B, pea. B. A. Kimmmanos, Mocksa: HUAY MUOU, 2011

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0OecriedeHue He TpedyeTcst
LMS 1 UHTEPHET-PECYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATBHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

B kypce paccMaTpuBaroTCsi OCHOBHBIE (DyHJaMEHTAJIbHbIE NPUHLMIIBI U METOJIbI JO3UMETPUU
MOHU3UPYIOLIMX M3Iy4eHUH Ha OCHOBAaHMM OCOOCHHOCTEH B3aUMOJECHCTBUS PA3IUYHBIX BHUI0B
MOHU3MPYIOIUX M3Iy4YeHUH C BellecTBOM. Llenb mpenopaBaHus NaHHON IJUCLUIUIMHBI COCTOUT B
M3JIOKEHUU OCHOBHBIX METOJOB OINPEIEICHUS KOJIHMYECTBEHHBIX M KAYECTBEHHBIX XapaKTEPUCTHUK
II0JIEV MOHU3UPYIOILIETO U3JIIy4YEeHHUs] B BEIIECTBE U COOTBETCTBYIOLIUX BEIUYMH SHEPrONOITIOLICHUS,
ONpPEACISAIONMX TOCIEACTBUS BO3ACHCTBUSI MOHM3MPYIOUIETO H3IyYeHUS Ha OOBEKTHl JKUBOU U
HEKUBOU IIPUPOJBL.

OCHOBHBIMU 337JauaMi OCBOEHUS AUCLUIIINHBI SBISIOTCS:

* noiydyeHue 0a30BOM MH(pOpMALMM O 3ala4ax U METOJaxX OINpENAETeHUs XapaKTepUCTUK
BEJIMYMH DHEPrOINOIJIOMEHUSI  MOHU3MPYIOIIETO M3JIy4eHHsS B BEIECTBE C YYETOM KOJIMYECTBA U
KauecTBa W3JIy4YCHHS;

* MOHMMaHuE (YHKIHMOHAJIBHBIX OCOOCHHOCTEH W UCIOJIb30BAaHUS OCHOBHBIX THUIIOB
JO3UMETPOB IJIs1 U3MEPEHUS NO3UMETPUUECKUX BEJIMYUH;

* IIOJy4YEHUE IIPAKTUYECKUX HABBIKOB B IPUMEHEHUHM METONOB JO3UMETPUU U1 pELICHUS
NPUKJIIAHBIX 33]1a4.

OTH 3a/1a4¥ peanu3yoTCsl Ha OCHOBE 3HAHUIL:



* (usuyeckux SABJICHUN B3aUMOJCHCTBUS HWOHU3HPYIOUIMX M3JIy4YEHUH C BELIECTBOM,
OTIPENIENIAIONINX TPOLECCH MEePEHOCa HM3IIyUYeHHH, SHEProNnoriomeHuss U (opMUPOBAaHUS JTO3HBIX
ToJei;

* cneuM(UKU XapaKTepUCTHK BEJIWYMH /103 U pacmpeleneHuid 103 (MOrjouieHHasl A03a,
SKBUBAJICHTHAss W aMOWEHTHAas 103a, OKCIO3WIMOHHAs 1033, pacmpeneneHue m03 mo JIID,
MHUKPOJ03UMETPUYECKUE BEIUUHHBI);

* OCHOBHBIX METOJOB pacueTa M HW3MEpPEHHMs [O3HBIX paCHpElENICHHH B BEINECTBE IS
Pa3IM4YHBIX BUJOB U3IIy4YCHHUS;

* 0COOCHHOCTEH XapaKTEePUCTHK IO3MMETPOB U 00JacTH UX NMPUMEHUMOCTH JIsi PELICHHS
MIPaKTUYECKUX 3ajad.

11. YUYEBHO-METOJWYECKHE PEKOMEHIAIIMA IJIS IPEIIOJABATEJEN

BBenenwue B paznen paguannoHHoN Gpusuky - 1o3umMeTprro. OCHOBHBIC 3324 JI03UMETPHH.

[lenbto 0HOTO W3 pa3lesioB PaJUALMOHHON (U3UMKU — TO3UMETPUU — SBIISETCS pa3paboTKa
TEOPETHYECKUX W JKCIEPUMEHTAIBHBIX, NPUMEHHMBIX Ha IMPAKTUKE, METOJOB KOJWYECTBEHHOMH
OLICHKH BO3JIEHUCTBHUS PAa3IMYHBIX BUIOB MOHU3UPYIOLIUX HU3ITy4YeHUN Ha OOBEKTHI KUBOW U HEXKUBOU
npupojibl. PaccmaTtpuBaroTcs AMana3oHbl SHEPrUil W3MyUeHUH, CIOCOOHBIX MHUIMHPOBATH d(H(EeKTs
HMOHM3AIMM B 00JlydaeMOM BEIIeCTBE; COOTBETCTBYIOIINE BEIMUYMHBI (YHEPTOMOTIIONIEHUE U IPYTHe
T.H. JO3UMETPUIECKIE BEITUYUHBI) ONPEACISAIOT Pa3InIHbIe pagraliMoHHbIe YPPEKTHI. Y CTAaHOBICHHE
CBsI3H ITUX d(PPEKTOB ¢ TO3UMETPUUECKUMHU BEIMUMHAMU SIBIISIETCSI OCHOBHOM 3a/1adyeil TO3UMETPHH.
OObnacti O3MMETPUYECKHX WCCIEAOBAaHUMA JIOCTAaTOYHO pPa3sHOOOPa3HBI, B YAaCTHOCTH MOXHO
OTMETUTH CIIEYIOIIHE:

1. Ho3umerpusi anbda-, OeTa- , TaMMa-KBaHTOB M HEUTPOHOB ¢ »Hepruer g0 10 M»aB. 2.
Jlo3umeTpusi MHKOPHIOPUPOBAHHBIX HYKJIWAOB. 3. MHauBuayaibHas no3umetpusi. 4. ABapuiiHas J10-
sumeTpusi. 5. BHyTpupeaktopHas mosumerpus. 6. Jlosumerpust Oonbmux 103. 7. TBepmorenbHas
nozumetpust. 8. JIIID — merpus. 9. Mukponozumerpus u ap. Lllupokuii kpyr pemaemsix 103U-
METPUUYECKUX 3a7ad TpeOyeT [eTallbHOTO YyuyeTa OCOOEHHOCTEW B3aMMOJCHCTBHUS H3IYYCHHH C
BEILIECTBOM U XapaKTEPUCTUK JOZUMETPUUECKUX JIETEKTOPOB.

XapaKTepI/ICTI/IKI/I oJIei HOHU3UPYIOUWICTO U3TTYYCHUSA; JOSUMCTPHUICCKUC BEJINYNHBI.

Paznuunble ckamspHble ¥ BEeKTOpHBIC, AudQepeHnranbHble 1 HHTETPATbHBIC XapaKTEPUCTHKU
MoJiel MOHU3HMPYIOIIETO H3IydeHUs oO0yclaBiIuBalOT (OPMUPOBAHHE JO3HBIX MOJIEH B pPazIUYHBIX
oObekTax. CremyeT dYeTKO pas3inyaThb COOTBETCTBYIOIIME TOKOBBIE W TOTOKOBBIE BEJIIMYMHBI
BBIIIICYKA3aHHBIX XapaKTePUCTHK; B YACTHOCTH, J1030BbI€ (DYHKIIMOHANBI ONPEAEISIOTCS MTOTOKOBBIMU
BEJIMYMHAMH, YTO OCOOCHHO BAaXXHO MPHU HCHOJb30BAHUU PA3IMYHBIX JIETEKTOPOB B KadyecTBE
J03UMETPOB. B JIeKIMAX MPHUBOIATCA MPUMEPHI JETEKTOPOB, SBISAIOMNXCA KaK MOTOKOBBIMH, TaK U
TOKOBBIMHM JAaTYMKaMH, YTO ONpEAEsieT BO3MOXKHOCTh C MX MOMOIIBIO M3MEPATH BEIWYHMHBI J03.
Hamnume nocratodHo OOJBIIOTO KOJMYECTBA TO3UMETPHUECKUX MMApaMeTpoB TpeOyeT YeTKOro
MOHMMaHUs oOJacTed MX HCMoNb3oBaHMs (Hamp., 703kl B eauHumax [p (rpeit), 3B (3uBept), P
(pentren)). [anee B kypce OyAeT nmpeacTaBieHa COBpEMEHHAs! CUCTEMA JO3UMETPUICCKUX BETHYHH.

BzaumopeiictBue q)OTOHHOl"O H JJICKTPOHHOI'O M3JIIYUCHUA C BEHICCTBOM; OCHOBHBIC BO-IIPOCHL
AO3UMETPUHA (I)OTOHHOI"O H3JIYUCHUA.



3HaHHE 3aKOHOMEPHOCTEH B3aMMOJICHCTBUS W3IYyUYEHUH C BEIISCTBOM SIBISIETCS HEOOXOu-
MBIM YCIIOBUEM KOPPEKTHOW OILIEHKH MPOIECCOB JHEPTOMOTIIOMICHUSI TPU OOJYYCHHU pPAa3INd-HBIX
00BEKTOB, BHIOOpA aJEKBATHBIX JETEKTOPOB U METOJOB M3MEPEHHS HEOOXOJIUMBIX XapaKTe-pUCTHK.
[Ipu paccMoTpeHHH BOMPOCOB J03UMETpUM (OTOHHOTO HM3IYyUYEHHS OCHOBHOE BHUMaHHE B paMKax
JTO3UMETPUU CIIEyeT OOpaTUTh HA COOTBETCTBYHOIHE KOAD(HUIIMEHTHI TEepeaadyd W TOTJIONICHUS
SHEpruu. B COOTBETCTBMM € CEUEHHUSIMM OCHOBHBIX MPOILIECCOB B3aUMOJEHCTBUS C BEIIECTBOM
(hOTOHOB PA3IMYHBIX YHEPTUH ONPEACIIAIOTCS BEJIMYMHBI, CBA3aHHBIC ¢ Y deKTaMu TIepeaaun SHePrUu
BTOPUYHBIM 3apsSHKCHHBIM YacTHllaM (RJIEKTPOHAM M MO3UTPOHAM); IJIE MHOTOKOMIIOHEHTHBIX Cpell
BEITUYMHBI TIEpEeJaHHON SHEPTUU OMPEICNAIOTCS 3HAYCHUSIMHU T.H. d3(P(PEKTUBHBIX aTOMHBIX HOMEPOB,
WCIOJIb3YEMBIX B COOTBETCTBYIOIIUX OLIEHKAaX MEPEJaHHOW W TOTJIOMICHHON 3HEepru# (OTOHHOTO
u3nmyueHus. s oOiydaeMbiX OOBEKTOB OMPENEICHHOTO pa3Mepa CleAyeT TMOHMMAaTh pas3lindyue B
3HAUYCHMSIX TIEPEIaHHOW M TIOTJIOIIEHHOW SHEpPruM (3a CYeT YTEUKH YacTH HW3JIy4YeHUH B BHUJIE
BBICOKODHEPTETUYHBIX 3apPSHKEHHBIX YaCTHIl, TOPMO3HOTO M XapaKTEPUCTHUUYECKOTO M3ITyUCHHUS).
[Tonmy4yeHHbIe yCI0BUA T.H. 3JEKTPOHHOIO PAaBHOBECHS MO3BOJSAIOT ClI€NAaTh OLEHKY MOIIHOCTH J03bI
Ha OCHOBaHUHU TPOCTOTO COOTHONICHMS, CBSI3BIBAIOIIETO WHTEHCUBHOCTH (DOTOHHOTO H3JIY4YEHUS W
koa(dureHTa nepeaaun dHepruM (eAMHUIA KepMa). B JIeKIusAx mpuBOASITCS OCHOBHBIC JIAHHBIC I10
XapaKTePUCTHKAM B3aUMOJICHCTBUSL OBICTPBIX OJEKTPOHOB C BEIIECTBOM, T.K. OHHU OMNPEICNISIOT
XapakTep MOTJONIEHUSI BTOPHUHBIX JIEKTPOHOB, 00pa30BaHHBIX (POTOHHBIM H3NydeHHeM. OCHOBHOE
3HAYEHUE MPU HTOM HMMEET COOTHOIIEHWE HWOHU3ALUMOHHBIX M PaJUALMOHHBIX IOTEPh HSHEPrUU
AJIEKTPOHOB, a TAK)KE KOHEYHOE 3HaUeHHE Mpo0era JIEKTPOHOB B Cpejie.

I/IOHI/ISaHI/IH B Ta3ax; OCHOBHBIC XapaKTCPUCTHUKHU HOHU3AIMMOHHBIX JO3UMCTPHUYCCKUX
JACTCKTOPOB.

Bonpocbl KMHETMKM HMOHHU3AIMM Ta30B MOJ JEHCTBHEM HENPEPhIBHOIO M HMIIYJIbCHOTO
oOJlydeHUs] SBISIOTCS ONPEACTSAIOIIMMHU  JUISL  JO3UMETPUU M3IYyYeHHH C HCHOJIb30BAHUEM
COOTBETCTBYIOIIUX MOHU3AIMOHHBIX JETEKTOPOB KAayeCTBE TO3UMETPOB HOHU3HPYIOIIETO U3ITYUCHUSI.
OcHoBHBIE 3(](PEKTBI — CKOPOCTh TEHEPALUU HOCHTENEH WMOHOB BHEIIHUM HOHH3UPYIOIIUM
u3nydyeHueM (00pa3oBaHME MOHHBIX MMap) U CKOpocTh 3¢ ¢dekTa peKOMOMHAIMM STHUX HOCHUTENeH
00yCJIaBIMBAIOT IPOIECCH], MPOTEKAIINE B OJHUX MX HaWOOJee pactpOCTPAHEHHBIX W TOYHBIX
METOJaxX MPAKTUYECKON T03UMETPUH (POTOHHOTO U IEKTpOHHOro M3nyueHus. CooTHomenue bperra-
I'pes, onpenenstomee cBs3b MEXKIAY d3PPEKTOM MOHU3ALMOHHOIO TOKA 1 U MOTJIOUIEHHON Hepruei B
creHke kamepsl AE, ¢ yderoM mompaBku Ha 3(PQEeKTHMBHOCTb coOupaHus HOHOB f, mo3BosseT
peanu3oBaTth cienyollyo nocienoparenbHocts onepaimii: AE = q0-W-(S)az; i=q0-e-V; 10=i/f, rne 1 —
M3MepseMbIii TOK, 10 — TOK HachImeHus, *(S)az — OTHOLIEHUE yAETbHBIX TOPMO3HBIX CIIOCOOHOCTEMH
BEIIECTBA CTEHKU U Ta3a OTHOCHTEIHHO JCHCTBYIOUIMX YHEPIeTUUYECKUX paACTpeAeIeHUN BTOPHUUHBIX
AJIEKTPOHOB, 00pa30BaHHBIX (HOTOHAMH, € — 3apsill AMEKTpoHa, W — CpeIHsIsl SJHEPTusl MOHU3AUHN. DTO
[enb COOTHOIICHWHA SBJISETCS OCHOBOW HOHHM3AIIMOHHOTO METOAA JIO3UMETPHH;, TapamMeTphl
BBIILIEIIPUBEACHHBIX COOTHOLIEHUH paccMaTpUBAIOTCS OTAENBbHO, U HEOOXOAMMO MOHUMATh UX POJIb
JUId pelleHHus KOHEeuHoW 3ajgauu. B cBsa3um co cneuuduyeckodl curyanuei, Korja IOKa3aHHE
(OTOHHOTO J103UMETpa 3aBUCUT HE TOJIBKO OT BEJIMYMHBI 103bl MM MOIIHOCTHU J03bl, HO OT BEJTMYMHbI
sHepruu (WM >¢PGEeKTUBHON 3HEpruu) (OTOHHOTO H3IYUYEHUS BaKHBIM (DaK-TOPOM SIBIISETCS T.H.
SHepreTudecKas



MGTOILBI AO3UMECTPUH, OCHOBAHHBIC Ha MCIIOJIB30BAHUU CHOUHTHIUISIHUOHHBIX W TIOJIY-
MIPOBOAHUKOBBIX JCTCKTOPOB.

CUMHTWIISIIMOHHBIE JIE€TEKTOPHI, KOTOpPhle HamboJee MIMPOKO MPUMEHSIOTCS B CHEKTPOMET-
pYY MOHU3UPYIOIIHUX YACTHUII, MOTYT OBITh MCTOJB30BaHbl B KAYECTBE JO3UMETPUUYECKUX YCTPOUCTB.
Cpenu mapaMeTpoB, onpeAensomux (yHKIHNOHUPOBAHHE CUUHTHIUISALMOHHBIX I0-3UMETPOB (mapa
CCUUHTUIIATOP-(OTOAIEKTPOHHBI YMHOXKHTENBY)) HauOojee BaKHBIM SBISIET-CS KOHBEPCHOHHAs
3¢ (HEeKTUBHOCTD, OMpEAENAIONnIas BEIUYMHY CBETOBBIXO/A KPUCTAIUIOB W 3a-BHCAINAS OT IHEPIHH
3apsHKEHHBIX (YaCTUIl B OCHOBHOM, B 00JIACTH MajbIX SHEPTUil), YTO MOKET BHOCHUTH MOTPEIIHOCTH B
pE3yNbTaThl U3MEPEHUN MOIIHOCTH JO03bI B TOKOBOM PEKUME; 3Ty OCOOCHHOCTDH CIEIyeT YUUTHIBAThH
KaKk JUisi OpTraHMYeCKUX, TaK WM JJIs HEOPraHWYEeCKUX KpUCTAWIOB. Cleayer OTMETUTh CHIIbHYIO
SHEPTETUYECKYI0 3aBUCUMOCTh UYBCTBUTEIBHOCTH TAaKOT'O poja JO03UMETPOB, OCOOEHHO B CUETHOM
pexume.

N3ydyenne ocoOEHHOCTEH MPUMEHEHUS B JO3UMETPHUH MOJIYIPOBOJAHUKOBBIX JETEKTOPOB C p-h
nepexosoM TpeOyeT 3HAaHMUA TIOBEJIEHUS HOCUTENIeH SIEKTPUUECKUX 3apsalioB B CTPYKTypax,
COCTaBISIIOLIUX JETEKTOp. B 03MMETpHYEecKHX H3MEpPEHUSX HCIONb3YIOTCS Pa3IUYHbIC PEKU-MbI
MIPUJIOKEHHOTO BHEIIIHEr0 HANpPSHKEHUS, TOKOBBIM M CUETHBIM PEXHUMBI; HEOOXOAMMO MPECTABIATH
BECh KOMIUIEKC TOJIOKUTENBHBIX U OTPUIATENILHBIX XapaKTePUCTHK MPU MCIOIB30BAHUU ITUX THIIOB
JO3UMETPOB.

D dexTs paTnoPOTOTFOMIUHECIICHIINN U PATUOTEPMOTIOMUHECIICHINH B IO3UMETPHH.

W3 yka3zaHHBIX BbIIIE OBYX (PU3NYECKUX HPPEKTOB, UMEIOIIUX MECTO B HEKOTOPBIX KpUCTal-
JUYECKUX CTPYKTypax B pe3yjbTare MX OOJydeHUs HOHM3MPYIOIMMH YacTULAMH, HauOoiibliee
MIPAKTUYECKOE MPUMEHEHHE B TO3UMETPUHU MOTYyYHJI METOJ, OCHOBAHHBIN Ha UCMOJIb30BaHUM 3(dexra
tepmoiomuHecueHiu (TJI/I). HekoTopble ocHOBHbIE (uU3MUecKHe MPUHLUIBI peaii-3allid TOrO
MeTOJZla MOTYT ObIThb MHTEPIPETUPOBAHBl HA OCHOBE aHajJHM3a 30HHOM MOJENH, KOTOpas MO3BOJSIET
IIOJIyYUTb OCHOBHBIE COOTHOILEHMSI, OIMCHIBAIOIIME IPOLECC TEPMOIIOMUHECLEHIIMHY, B YaCTHOCTH,
ONPEIEIAOIINE U3MEPSAEMbIE BEIIMUMHBI - BEJIMYMHY KA KPUBOW TEPMOBBICBEUMBAHUA MU IUIOLIAAb
MO/l 3TOM KpUBOM. ODTH BETUMYMHBI KOPPEIMPYIOT C BEJIMYMHOM HHTErpanbHOM [03bl. OCHOBHBIE
napaMmeTphl, OINpPEACSIONME BO3MOXHOCTh MpaKTHUecKoro wucnoib3oBanuss TJIZI — riybuna
3ajeraHusl JIOBYIIEK, YaCTOTHBIA (akTop, AMana3oH TeMIepaTyp HarpeBaHus, WHTEHCHUBHOCTb
3aTyXaHMs JIOMUHECUEHIMH ((enuHT), 3aBUCUMOCTb YyBCTBUTEIBHOCTH JETEKTOPOB OT PEXHMOB
oOnydenusi. 3HaHue PU3NYECKOHN CYyTH 3THX BEJIMYMH U MPOLIECCOB MO3BOJISIET KOPPEKTHO PEATU30BATh
3TOT METOJ NO3UMETPUH.

[Mpuniune!  pororpaduyeckoro U XUMHUYECKOTO METOAOB J03MMETpUH. TeroBoil MeTon
JO3UMETPUH.

dororpaduueckuii  METOJ  JO3UMETPUU OCHOBAaH Ha  (POTOXMMHUYECKOM  JEHCTBUU
MOHHU3UPYIOLIUX H3yUYEeHUN Ha KPUCTAUIUTBI OPOMHUCTOrO WM XJIOPHUCTOTO cepedpa, B pe3yjbTare
KOTOpPOro 00pa3yloTcsi LEHTPBI CKPBHITOTO M300pa)KEHUS; MO JACHCTBHEM XHUMHUYECKOTO MPOSBICHUS
BOCCTAHABJIMBAIOTCS aTOMbI cepedpa, KOJIWYECTBO KOTOPBIX OIpENessseT CTENeHb MOYEepHEHUs
(0TO3MYIIBCUH, TPONOPLHUOHATIBHOE TMOTJIOLUICHHOW B Hell sHepruu (moriomieHHoi nosze). Crie-gyer
0o0paTUTh BHMMAaHHE Ha OTPAaHMYCHHBIM IUAra3oH M3MEPEHHsS WHTETPajbHBIX 103 Kak B 001acTH
HU3KUX 3HAYCHWH, TaKk ® Tpu OonbimuxX jgo3ax. DyHKOUS [030BOW  UyBCTBHTEIBHOCTH



(OTOI03UMETPOB M COOTBETCTBYIOLIEH 3HEPreTHUECKOW 3aBUCHUMOCTU JIOJDKHBI OIPENENAThCS C
yuyeToM BIMSHUS (QUIBTpyrOIMX 5SKpaHoB. Ha mnpumepe (OTOI03MMETPOB TMOKa3aH MPUHIIMIT
KOMIIEHCAIIUM 3HEPreTUYECKON 3aBUCUMOCTH YYBCTBUTEIBHOCTH; TAKOW METOJ NMPUMEHUM K JPYIUM
TUIIAM JI03UMETPOB, Halp., IPU HUCIOJIB30BAHUM B KAaYECTBE JIO3UMETPOB I'€UrE€POBCKUX CUETUYHUKOB.
XUMUYECKUI METOJ JO3MMETPUM OCHOBAaH Ha HW3MEPEHHHM BBIXOAA pPaJUallMOHHO-XUMUYECKUX
peakuuii, THUIMUPOBAHHBIX HYHEPrOIOTJOUIEHNEM HOHU3UpYyomiero uanydenus. Chepa npumMeHeHHUs
XUMHUYECKHUX JO3UMETPHUUECKUX CHCTEM — JTO3UMETpHUs OONBIIMX 103. Temn-10Boi METO N03UMETPUH
M0 CYIIECTBY Oa3UpyeTcs Ha TEXHHKE KaJOPUMETPUUYECKUX H3MEpe-HUH, T/ UCTOYHUKOM TETIOBOM
SHEPI'UH SBJISAETCS BETUYMHA JI03bl HOHU3UPYIOLIETO U3IY4YEeHUs B paboueM Telie KalopuMeTpa.

OCHOBBI 103UMETPHUH IEKTPOHHOTO U3JTyUEHUSI.

Panee ObITM pacCMOTpPEHBI BOIPOCH B3aWMOJICHCTBHE AJIEKTPOHOB C BELIECTBOM. ODTH IPO-
LECCHl OMpeneNsaoT (HOPMUPOBAHHE TOJEH paccesHHBIX B O0JydyaeMOH cpene JJIEKTPOHOB H,
COOTBETCTBEHHO, JI03HbIX NoJiel. Pa3znuuaior pacyeTHble, MONTYIMIUPUYECKUE U IKCIIEPUMEHTAJIbHBIE
METOJBl OIPEACIICHUs] 3HAYEHUW MOIVIONIEHHBIX SHEPruil IpPU IPOXOKIECHHUHU DIIEKTPOHOB 4YeEpe3
BelEeCTBO. B Hacrosiee BpeMsi OCHOBHBIM pacUeTHBIM METOAOM siBiisgeTcst Merod MonTe-Kapno Ha
OCHOBE  CTAaTUCTUYECKOIO0  MOJEIMPOBAHUSA  IPOLIECCOB  OJAHOKPATHOIO W MHOTOKpPATHOTO
B3aMMOJECMCTBHSI 2JIEKTPOHOB C aTOMaMH cpefibl. B kauecTBe OHOTO M3 MOJy3MIUPUIECKUX METOA0B
OLIEHKM pacIpeIelIeHUH MOTJIOEHHOW SHEPTUU JIEKTPOHOB paccMarpuBaeTcs anroputM OcaHoBa u
Pag3meBckoro, OCHOBAaHHBIH Ha EIWHBIX [JO30BBIX (QYHKUUSAX. OKCIEPUMEHTAJIbHBIE METOJIbI
U3MEpEeHusl JO3HbIX TOJEeH MCHONB3yIOT B MPHUHLIMIIE BCE JAETEKTUPYIOIIUME YCTpPOMCTBa
HOHM3UpYIOUMX yacTull. OCHOBHOE OTJIMYHE Mpoliecca EPEHOca 3JIEKTPOHOB OT MPOLIECCOB IEpeHoca
(HOTOHOB W HEUTPOHOB — (UKCHPOBAHHBIH MPOOET SJIEKTPOHOB, 3aBHUCSIIIMA OT HMX DJHEPTHUHU.
DNEKTPOHBI SABJISIOTCS OTHOCUTEIBHO KOPOTKOMPOOESKHBIMHI YaCTULIAMU, YTO HEOOXOIUMO YUYUTHIBATH
B KOHKPETHBIX YCJIOBUSAX U3MEPEHUN (Harp., SKCTPANOISIIMOHHAS HOHU3AI[MOHHAs KaMepa).

JlozumMeTpust HEUTPOHOB.

Crnenuduka A03UMETpUN HEHTPOHOB (KOCBEHHO HOHU3UPYIOLIEE H3JIyu€HHE) ONpeensieTcs
CJIO)KHBIMU 3aKOHOMEPHOCTSIMHM B3aUMOJICHCTBUSL HEUTPOHOB C SIPAMU aTOMOB 00Jy4aeMoil Cpeibl;
9TH MPOLECCH 3aBUCAT OT SHEPIrUM HEUTPOHOB (CHUCTEMATHKA SHEPreTMYECKUX Juana3o-HOB) U
KOMIIOHEHTHOTO cocTaBa BemiecTBa. Ocoboe 3HaueHue yAenseTcss B3auMOJEHCTBUIO HEUTPOHOB C
OMOJIOrMYecKOM TKaHbIO (TKaHeBas J103a) U COOTBETCTBYIOIIEH SHEPreTUYECKOM 3aBHUCHUMOCTBIO
TKaHeBOM  103bl. [IpakThueckas JO3UMETpPUST HEUTPOHOB OCYILIECTBISETCS BCEMU  paHee
PacCMOTPEHHBIMU METO/JaMU JIETEKTUPOBAHMS (MOHU3AIIMOHHBIM METOJOM, CUHUHTUIUISA-IIUOHHBIM
JIETEKTOPOM, (HOTOAIMYIBCUSAM) U HEKOTOPHIMH CIENU(UISCKUMU METOAUKAMU (TIPO-MOPLIHUOHATBHBIH
ra3opaspsigHblii CYETYUK, AKTUBALIMOHHBII METON).

JIIIO—meTpus u OCHOBHBIE MPUHLIUIIBI MUKPOAO3UMETPHUH.

Pa3nen nosumerpuu - JIIID-merpus (JIIID — nunelinble oTepy SHEPTUM 3apsKEHHBIX Ya-CTHULT)
OTpaXKaeT NEeTaTH3aHI0 (OPMHUPOBAHUS BEJIWYHHBI J103bI 3apsSHDKEHHBIMU YaCTHIIAMU B COOTBETCTBUHU
NEHCTBYIOIIUM HHEPreTUUECKUM paclpeesieHUeM M, COOTBETCTBEHHO, PA3IUYHbIMU 3HAYCHUSIMHU
JUHEHHBIX TOTEPh DHEPrUH, T.e. N03a mpeAcTaBiseTcs (yHkmuei, nuddepermuanpHon mo JIIID.
PaccmatpuBaetcs Bonipoc dopmupoBanus JIIID — crektpoB B BemecTBe. OCHOBHBIM HHCTPYMEHTOM
MPaKTUYECKOr0  ompenaeieHus pacnpeaeneHuss no3sl  no JIIID  sBusercs  chepuueckuii
MPONOPLUMOHAIBHBIA CUETYUK; HA OCHOBAaHUU M3MEPEHHBIX aMILTUTYAHBIX PACHpPEEICHUN UMITYJIbCOB
CYETYMKA yCTAHABIIMBAETCS 110 COOTBETCTBYIOLIEH pacueTHOM MeTouKe cBs3b JIIID-pacnpenenenuii ¢
aMIUTUTYAHBIM CIIEKTPOM C(EPUYECKOro MPOMOPLUOHATIBHOTO cueTdynka. B pamkax JIIID-merpun
paccMOTpeHa TeOopusi HEpaBHOMEPHOM HMOHHM3allMM W PEKOMOMHAIMOHHBIA METOA ONpeAeiCHHS



Kod(pQUIIMEeHTa KauyecTBa M3JIy4YEHHUS B CMEIIAHHBIX MOJIAX (BCE 3TH JIaHHBIC HCIIOJIB3YIOTCS B
Pa3IMYHBIX MOJIENIAX PaJUAIlMOHHO-MHIyIIUPOBAHHBIX 3(h(HEKTOB B OMOJOTMYECKIX OOBEKTAX).

JlanpHelmast neTanu3anys CTPYKTYPBl JIO3HBIX paclpeeleHnui OCYIIECTBISETCS B PaMKax
pasnena 103UMeTPUH — MUKPOIO3UMETPHH.

DNeMeHTHI TI03UMETPUH WHKOPIOPHUPOBAHHBIX PAIHOHYKIIHIOB.

HeobxoauMo ompenenuTs KOMIUIEKC OCHOBHBIX MPOOJeM TO3UMETPHUU PaJUOAKTHBHBIX H30-
TOIOB, TIOCTYMAIOIINX W3 BHEIIHEW Cpeabl B OpraHu3M uesoBeka. lIpemnaraercs mociaeqoBa-TenbHOE
paccMOTpeHHE CIETYIONINX pa3/IeioB:

* IyTH TOCTYIUICHUS HYKJIMIOB B OPTraHU3M YeJIOBEKa,

* pPaJIuOAaKTUBHBIEC a3PO30JIH;

* IPOCTPAHCTBEHHOE U BPEMEHHOE paclpe/ie]IeHne HCTOYHIUKOB U3ITyYCHUH;

* KMHETHKa TPAHCIOPTA PAIMOAKTHUBHBIX HYKJIHIOB B OpPraHM3ME YEJIOBEKAa B paMKax
MHOTI'OKaMEpPHBIX MOJIEIIEH;

* 1030BbIe (DYHKIIUH JIEMEHTApHBIX HICTOYHUKOB M3IIyUYCHUI;

* METO/IbI BBIYHMCIICHUS TKAaHEBBIX J103;

* CIIOCOOBI ITPSIMOTO ¥ KOCBEHHOTO ONPE/ICIECHHSI XapaKTePUCTHK HCTOYHUKOB B CPEJIE;

* METO/Ibl OLIEHKU MPEeIbHO-IOMYCTUMBIX BETMUMH KOHIICHTPALUH PaJlMOAKTUBHBIX BEILIECTB
B 00BEKTAX BHELIHEW Cpebl.

CoBpeMeHHas cUcTeMa I03UMETPUUECKUX BETHYHUH.

CucreMa J03UMETPUIECKUX BETMYMH €CTh PE3YJIbTaT Pa3BUTHUS JO3UMETPUH, PaIHOONOI0-THH,
paauanuoHHON 0e30MacHOCTH. JTa CUCTeMa BKIIFOUAeT:

* (hu3MYeCcKHe BEIMYUHBI, SBISIONIMECS MEpPOW BO3ACHUCTBHUS MOHHM3HPYIOIINX W3ITYYCHUH Ha
BEIIIECTBO;

* HOpMHpPYEMbIE BEJIMYHMHBI, SBJSIONIMECS Mepol ymiepda OT BO3IEHCTBUS M3IIydeHUH Ha de-
JIOBEKa,

* ONEPALIMOHHBIE BEJIMYHMHBI, SBISIIOIMECS HEMOCPEACTBEHHO ONpeNeIsieMbIMU B U3MEPEHU-SX
BEJIMYMHAMU JJIS1 OLICHKH HOPMUPYEMBIX BETHUYHUH.

OmnpenensitoTcss OCHOBHBIE BEJTMYMHBI U €UHMIIBI MX W3MEPEHUs: SKBUBAJICHTHAs J103a 00Iy-
YeHUs1, B3BEIIMBatome ko3 uuentsl, 3pdekTuBHas 103a; ONepalnOHHbBIC BEIMYUHBL: aMOUEHTHAs
71033, MHIUBUIYIIbHBIA DKBUBAJICHT JI03HI.

ABTOp(BI):

bynpeika Anexcannp Koncrantunoud, 1.¢h.-M.H., C.H.C.

MensaukoBa TaTtbsiHa BaguMoBHA, K.XUM.H.



