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AHHOTAIUA

[TpuoOperenue 3HaHuUi II0 OCHOBHBIM METOJaM OIpEACIICHUs] KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK I10JI€H HOHU3UPYIOLIErO U3JIy4eHHs] B BELIECTBE U COOTBETCTBYIOIIMX
BEJIMYUH DHEPrONOIJIOMEHUs, OIPEICIAOMNUX IOCICACTBAS BO3ACUCTBUSA MOHU3HUPYIOLIETO
U3TYy4EHHUsI Ha OOBEKTHI )KUBOH U HEKUBOU MIPUPOIBI;

nojy4yeHue 0a30BOM MHpOpMaLMKM O 3aJadyaX M METOAAaX ONpEeAENeHHs XapaKTepUCTUK
BEJIMYMH DHEPTONOIVIONICHUS HOHU3UPYIOLIETO M3JIyYECHHs B BELIECTBE C y4ETOM KOJIMYECTBA U
KauecTBa M3JIyYCHUS;

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

IIOJIy4YeHUE IPAKTUYECKUX HABBIKOB B IIPUMEHEHUU METOJAOB JO3UMETPUU Ul PEIICHMS
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 MOJIEH MOHU3UPYIOLIETO U3JIyYEHUsI B BEIIECTBE U COOTBETCTBYIOIIUX
BEJIMYMH DHEPIOINOIJIOUICHNS, ONPEACIIOINX MOCIEACTBUS BO3AEHCTBUSA MOHHU3UPYIOLIETO
M3Ty4YCHHUsSI Ha OOBEKTHI )KUBOH U HEKUBOU MTPUPOIBI;

- THoiydeHue 0a30BOM MH(pOpMALMM O 3ala4ax U METOJaX OIpPENENIECHUS XapaKTepPUCTUK
BEJIMYUH SHEProONONIONICHUS HOHU3HMPYIOLIETO M3JIyY4EHHs B BEIIECTBE C YYETOM KOJMNYECTBA U
Ka4yecTBa H3JIy4ECHUS;

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

- NOJIy4eHHE IIPAKTUYECKUX HABBIKOB B NPUMEHEHUH METOAOB TO3MMETPUM JI 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 CHEHUAJbHbIX JUCHUUIUIMH: SlnepHas — Qu3uka,
DKcriepuMeHTalIbHbIE METOJbl siiepHON (u3uku, BBeneHune B TeopHio nepeHoca MOHM3UPYIOMIMX
U3JIy4CHUH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOJI U HAMMCHOBaAHUEC KO}I H HAUMCHOBAHUEC HHIMKATOPA TOCTUKCHUS
KOMIICTCHIIMU KOMIICTCHIMH




[TpodeccuonabHbIe KOMIIETCHIIMM B COOTBETCTBHHM C 3aJadaMH M OObeKTaMu (00JacTsaMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT 1M 00J1aCTh
3HAHUSA

Ko u HaumeHOBaHUe
npogeccuoHaILHOM
KOMIIETeHIIHH;
OcHoBanue
(npodeccuoHaIbHBIH
cranaapr-IIC, ananu3
OnbITA)

Koa n naumenoBanue
HHIMKATOpPa
AOCTHKEHUS
npogeccuoHaIbLHOM
KOMIIeTeHI[UH

[ToaroroBka
CHELUATUCTOB C
byHaaMeHTaIbHON
¢busuko-
MaTeMaTU4ECKON U
HHXECHEPHOMN
MOJArOTOBKOM ISt
MIPOEKTUPOBAHUS U
3KCIUTyaTaluuu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
bu3nIecKux u
TerI0(pU3NIeCKUX
IIPOLIECCOB, SAEPHOU
Y paualMiOHHON
0e30MmacHOCTH

MIPOEKTHBIN

SnepHble peaKTopsl,
SHEPIreTUYECKUE
YCTaHOBKH,
TEIUIOTUIPABINYECKUE
Y HEUTPOHHO-
(bu3nyecKre mporecchl
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TETUIOHOCHUTEIIU U
Marepuabl IEpPHBIX
PEaKTOpPOB, SIACPHBII
TOIUITMBHBIN LUK,
CUCTEMBI O0ecreyeHus
0€30MacCHOCTH, CUCTEMBI
YIPaBJICHUS SIACPHO-
(bU3UIeCKUMHU
YCTaHOBKAMH,
MpOrpaMMHBbIE
KOMILJIEKCHI TSI
WCCIEA0BAHUS SIBICHUI
Y 3aKOHOMEPHOCTEN B
o0iacTu TernoGu3nKu
Y DHEPTETUKH, SICPHBIX
pEaKkTopoB,
pacrpocTpaHeHus u
B3aUMOJEICTBUSA
M3IIY4eHHS C O0BEKTaMU
YKABOU U HEXKUBOU
TIPUPO/IBI,
JKOJIOTHYECKU I
MOHUTOPHHT
OKpY>Kalolllen Cpeabl,
o0ecrnieueHue
0€301acHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
Y YCTAaHOBOK aTOMHOU
MPOMBIIIIIICHHOCTH U
SHEPTEeTHUKHU.
0€301acHOCTb
JKCIUTyaTalluu U
paaralOHHBII
KOHTPOJIb aTOMHBIX

[1K-10.2 [1] - Cniocoben
K pacyery u
MIPOSKTUPOBAHHIO
OMOJOrHYECKUX 3aIUAT
U CHCTEM KOHTPOJIS
paaualoHHON
0e3onacHoctu ADC

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 24.078

3-T11K-10.2[1] - 3Hatb
OCHOBHEIE 3aKOHBI
pacmipocTpaHeHus
HOHHU3HPYIOLTUX
W3JIyYEHUU B
OJIHOPOJIHBIX H
HEOTHOPOTHBIX
cpenax;

V-I1K-10.2[1] - Y™meTb
MIPOCKTUPOBATh
CUCTEMBI KOHTPOJIS
paaralmoHHON
oe3omacHoctu Ha ADC
u 0e30IacHoro
obpamenust ¢ OAT u
PAO;

B-T1K-10.2[1] -
Bnangets MeTomamMu
MIPOSKTUPOBAHHUS
OMOJIOTUYECKHUX 3aIUT
paJauoOHHO-
OIACHBIX 00BEKTOB
ADC




00BEKTOB M YCTAHOBOK;

[ToaroroBka SnepHbIe peakTOpPHI, ITK-6 [1] - Criocoben k| 3-TIK-6[1] - 3uath
CIICIIUAIUCTOB C HEPreTUICCKUE YYaCTHIO B METO/IbI
byHaaMeHTaIbHON YCTaHOBKH, MPOEKTUPOBAHUH MPOEKTUPOBAHUS
¢busuko- TEIUIOTUAPABIMYECKHE | OCHOBHOTO OCHOBHOT'O
MaTeMaTHYeCKOH 1 Y HEUTPOHHO- 000pyI0BaHUS aTOMHBIX = 000pYIOBaHUA
WH)KEHEPHOU (bu3nYecKne MPOoIecchl | ANEKTPOCTAHIINH, aTOMHBIX
MOATOTOBKOM JJIst B aKTUBHBIX 30HAX TEPMOSIIEPHBIX AJIEKTPOCTAHLIUH,
MPOCKTUPOBAHUS U SICPHBIX PEAKTOPOB, PEaKTOpOB, TEPMOSIICPHBIX
HKCIUTyaTaIH TETUIOHOCUTEIH U IUIa3MEHHBIX U APYTHUX | PEaKTOpPOB,
SICPHBIX YCTAaHOBOK MaTepHalIbl SACPHBIX HEPTreTHICCKUX TUTa3MEHHBIX U APYTHX
CO 3HAaHHEM OCHOB PEaKTOPOB, SICPHBIHA YCTaHOBOK C Y4E€TOM HHEPreTUYECKUX
HEHUTPOHHO- TOIUTUBHBIN IIHKII, IKOJIOTUIECKUX YCTaHOBOK C YYETOM
¢busnvecKkux u CHCTEMBI o0ecriedeHuss | TpeOOBaHUM U HKOJIOTHUECKUX
TerIo(pU3NIeCcKuX 0€30MacHOCTH, CUCTEMBI | OOecTeueHHs TpeboBaHuil U
MPOIIECCOB, SACPHON | YIpPaABJICHUS SICPHO- 6e3omacHoit paboThI obecrieyeH;
Y paJMaliiOHHON buznuecKkuMu V-IIK-6[1] - YmeTh
0e30macHOCTH YCTaHOBKaMH, Ocnosanue: MPOEKTHPOBATH
MPOrpaMMHBIC [TpodeccnonanbHbIN OCHOBHOE
KOMIUICKCBI JIS cranmapt: 24.078 obopynoBaHue
WCCIICIOBAHMSI SIBIICHHUI aTOMHBIX
Y 3aKOHOMEPHOCTEH B AIIEKTPOCTAHLIUH,
00JIaCTH TETUIO(U3UKU TEPMOSICPHBIX
Y DHEPTCTHKH, SJICPHBIX PEaKTopOB,
PEaKTOpOB, TUTa3MEHHBIX U JAPYTHX
pacrpocTpaHeHus U HEPreTHYSCKUX
B3aUMOJICHCTBHS YCTaHOBOK C Y4E€TOM
W3IYyYEeHUsS C 00ObEKTaMHU HKOJIOTUIECKUX
KUBOHU U HEXKUBOHN TpeGoBaHuUH, U
MIPUPOJIBI, o0ecrnieueHus
9KOJIOTUYECKU I 6e3omacHoil paboTHI ;
MOHHUTOPHUHT B-TIK-6[1] - Bnagets
OKpY>KaroIen cpebl, HaBBIKAMHU
o0ecrnieuyeHue IIPOEKTUPOBAHUS
0€30IaCHOCTH SACPHBIX OCHOBHOT'O
MaTepuajIoB, 0ObEKTOB o0opynoBaHus
Y YCTAaHOBOK aTOMHOMU aTOMHBIX
MTPOMBIIIIJICHHOCTH H AIIEKTPOCTAHIINH,
SHEPreTHKU. TEPMOSIIEPHBIX
0€30MacHOCTh PEaKTopOB,
AKCILTyaTaluu | TUTa3MEHHBIX U JAPYTHX
paJHaHOHHBIN HEPreTHUSCKUX
KOHTPOJIb aTOMHBIX YCT@HOBOK C YYETOM
00BEKTOB M YCTaHOBOK; IKOJIOTUIECKUX
TpeOoBaHuUH, U
o0ecrnieueHus
6e3omacHoil paboThI.
HAay4YHO-MCCIEN0BATEIbCKUAMN
[ToaroroBka SnepHbie peakTOpHI, [TK-2 [1] - Cniocoben k| 3-TIK-2[1] - 3HaTh
CTICTIHAIACTOB C SHEPreTHIECKNe YYaCTHIO B TPOBEACHUU  METOJIbI TPOBEACHUS
byHIaMeHTaIbHON YCTaHOBKH, ¢du3nvecKoro u ¢buznveckoro u
¢buzuko- TEIUIOTUAPABIMYECKIE  YHCICHHOTO YHCIICHHOTO




MaTeMaTHYECKOU U
MH)KEHEPHOU
MOATOTOBKOM /15t
MIPOSKTUPOBAHUS U
SKCIUTyaTaluu
SIIEPHBIX YCTAHOBOK
CO 3HAHHEM OCHOB
HEUTPOHHO-
(hUBUYECKUX U
TEIUIO(U3NIECKUX
MIPOLIECCOB, SEPHOI
Y pagualMOHHON
0e30MacHOCTH

[Toaroroska
CIELIMAJIUCTOB C
byHIaMEHTATHHOM
¢buzuko-
MaTeMaTU4YECKON U
MHKEHEPHOU
MOJATOTOBKOM IS
IIPOEKTUPOBAHHUS U
JKCIUTyaTaluu
AJIEPHBIX YCTAHOBOK
CO 3HAHHUEM OCHOB
HEUTPOHHO-
(bu3NYECKUX U

Y HEUTPOHHO-
¢buznvecKue mporeccs
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIUIOHOCHTEIIH H
MaTrepuabl SIePHBIX
PEaKTOPOB, SACPHBII
TOTJIMBHBIN ITHUKII,
CHUCTEMbI 00ECIICUCHUS
0€30IMaCHOCTH, CHCTEMBI
YIpaBJICHUS SIACPHO-
¢buznyeckuMu
YCTaHOBKAMH,
MporpaMMHBIE
KOMIUICKCBI JJIST
HUCCIIEOBAHUS SIBIICHUM
Y 3aKOHOMEPHOCTEH B
00JIaCTH TEIUIO(PU3IUKU
Y DHEPTETUKH, SITACPHBIX
PEaKkTopoB,
pactpocTpaHeHUs U
B3aUMOJICHCTBHUS
U3ITy4eHUs C 00bEKTaMH
JKMBOI 1 HEXKUBOH
TIPUPO/IBI,
AKOJIOTUYECKUH
MOHUTOPHHT
OKpY>Karolleu cpebl,
obecrieueHue
0€30MMacCHOCTH IEPHBIX
MaTepuaoB, 00bEKTOB
Y YCTaHOBOK aTOMHOU
MIPOMBILIJIEHHOCTH U
SHEPTETHUKHU.
0€301acHOCTh
JKCIUTyaTalluu U
paavalMOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;
SnepHbIe peaKTopHl,
SHEPIreTUYECKUE
YCTaHOBKH,
TETUIOTUIPABIINYECKUE
Y HEUTPOHHO-
¢buznyecKre nporeccs
B aKTUBHBIX 30HaX
SIIEPHBIX PEAKTOPOB,
TETUIOHOCHUTEIH 1
MaTepHabl SIEPHBIX
PEaKTOpPOB, SIACPHBII
TOILIMBHBIN ITUKII,
CHCTEMBI 00eCTICUCHMUS

AKCIIEPUMEHTA, K
IMOJITOTOBKE
COOTBETCTBYOIINX
AKCIIEPUMEHTAIIbHBIX
CTEHI0B

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028

ITK-3 [1] - Criocoben k
Yy4acTHIO B
WCCJICJIOBAaHUH U
UCIIBITAHUU OCHOBHOTO
000pyTI0BaHUS AaTOMHBIX
ANEKTPOCTAHIIUMI B
rporiecce pa3paboTKu 1
CO3IaHUA

Ocnosanue:
[TpodeccuonanbupIit
crannapt: 24.032

IKCIIEPUMEHTA, U
MOATOTOBKH
COOTBETCTBYIOIINX
AKCIIEPUMEHTATBLHBIX
CTEHJIOB.;

V-IIK-2[1] - YmeTh
MIPOBOJTUTH
busnveckuii u
YUCJICHHBIN
IKCIIEPUMEHT,
MOJITOTOBUTH
COOTBETCTBYIOIIUE
IKCIICPUMEHTAJIbHBIC
CTCH/IBI;

B-TIK-2[1] - Biagets
METOJIaMU TIPOBEACHHUSI
(hU3UIECKOTO U
YHCIICHHOTO
IKCIICPUMECHTA U
MOATOTOBKH
COOTBETCTBYIOIIHX
IKCIIEPUMEHTATBHBIX
CTCHJIOB.

3-T1K-3[1] - 3uath
METO/IbI IPOBEICHUS
HUCCIENOBaHUN U
UCIIBITAHUN OCHOBHOTO
o0opyaoBaHUs
aTOMHBIX
AJIEKTPOCTAHIIUH B
mpolecce pa3padoTKu
Y CO3JIaHMSL.;
VY-TIK-3[1] - YmeTh
MIPOBOJINTH
UCCIICTOBAHUS U
WCIBITAHUS OCHOBHOTO




TeTIT0(U3UIECKIX
IIPOLIECCOB, SIAEPHOU

0€30IaCHOCTH, CHCTEMBI
YIIPaBJICHUS AIEPHO-

o0opyIoBaHUs
ATOMHBIX

Y paJiMaliOHHON bu3znIecKuMu AJIEKTPOCTAHIINHN B
0e30macHOCTH yCTaHOBKaMH, nporiecce pa3paboTKu

MpOrpaMMHBIC Y CO3JIaHHS ;

KOMILJIEKCHI IS B-TIK-3[1] - Biangetsb

WCCIICIOBAHMSI SIBIICHHIA METOaMH TPOBEICHHSI

Y 3aKOHOMEPHOCTEH B HCCIICIOBAHUM U

00J1acTH TEIUIO(PU3IUKU UCTIBITAHUHA OCHOBHOTO

U SHEPreTHKH, AICPHBIX obopynoBaHus

PEaKToOpOB, aTOMHBIX

pacmipocTpaHeHus: U AJIEKTPOCTAHIIUN B

B3aUMOJICHCTBHS nporiecce pa3paboTKu

U3ITy4eHUs C O0bEKTaMH Y CO3/JIaHUA.

KUBOU U HEKUBOUN

MIPUPO/IBI,

3KOJIOTUYECKUM

MOHHUTOPHHT

OKpYIKaroIien cpejpl,

obecrieyeHne

0€30MaCHOCTH SACPHBIX

MaTepHasioB, 00BHEKTOB

Y YCTAaHOBOK aTOMHOM

MIPOMBIIIJICHHOCTH U

HEPIeTUKHU.

0€301acHOCTh

IKCILTyaTaluy 1

paaralMOHHBIN

KOHTPOJTb aTOMHBIX

00BEKTOB M YCTAHOBOK;
[ToxroroBka SlnepHbIe peaKkTopsl, [TK-4 [1] - Cnocoben 3-TTK-4[1] - 3uath
CTICTIMAITUCTOB C IHEPreTHYCCKUC MIPUMCHSITh CTaHJapTHBIC MTAKETHI
byHIaMEeHTATLHOU YCTaHOBKH, CTaHJAPTHBIC TAKETHI MIPUKIIATHBIX
¢busnKo- TEIUIOTHIPABINYECKHE  TPHUKJIATHBIX MPOTPAMM  IPOTPAMM JISI
MaTeMaTHYECKOH U Y HEUTPOHHO- JUTS. MAaTEeMaTHYECKOTO MaTeMaTH4eCKOro
WHXCHEPHOM (u3HYECKrEe TIPOIECCHl | MOJCITUPOBAHUS MOJICTTUPOBAHUS

HOJTOTOBKOM IJIs1
IIPOEKTUPOBAHUS U
JKCILTyaTaluu
SJIEPHBIX YCTAHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
¢bu3nvecKux u
TerI0(pU3NIeCKUX
IIPOLIECCOB, SAEPHOU
Y paaualiOHHOM
6e30macHOCTH

B aKTHUBHBIX 30HAX
SIEPHBIX PEAKTOPOB,
TEIUIOHOCHTEIIH H
MaTEePHAIIBI SICPHBIX
PEaKTOPOB, SIEPHBIH
TOTUTUBHBIN ITHKII,
CHUCTEMBI 00CCIICUCHUS
0€30IMaCHOCTH, CHCTEMBI
yIpaBJICHHUS SIIEPHO-
¢buznyecKkuMu
yCTaHOBKAMHU,
MPOrpaMMHBIC
KOMILICKCBI JJIsT
HUCCIICIOBAHUS SABJICHUMN
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu

MPOILIECCOB U PEKUMOB
paboThl OOBEKTOB

Ocnoesanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028

MPOIIECCOB U PEKUMOB
paboThl 0OBEKTOB;
V-IIK-4[1] - YmeTh
MIPUMEHSTh
CTaHJAPTHBIC TAKETHI
TIPUKJIATHBIX
porpamm Jist
MaTeMaTHIECKOTO
MOJICTTUPOBAHUS
MIPOIIECCOB M PEIKUMOB
paboThl 0OBEKTOB;
B-TIK-4[1] - Bnagets
HaBbIKaMU pabOTHI CO
CTaHJIAPTHBIMHU
naKkeTamMu
TIPUKJIATHBIX




Y DHEPTeTUKH, AJIEPHBIX
PEakTopoB,
pacrnpoCTpaHEeHUs U
B3aNMMOICHCTBUSI
M3JIYYCHHS C O0BEKTaMH
JKUBOM 1 HE)KUBOM
MPUPOJIBI,
JKOJIOTHYCCKHI
MOHHUTOPUHT
OKpY>Karolleu Cpebl,
obOecrieueHue
0€30MacHOCTH SACPHBIX
MaTepuaioB, 00bEKTOB
1 YCTaHOBOK aTOMHOU
MPOMBIIIUIECHHOCTH U
SHEPTEeTHUKHU.
0€3011aCHOCTD
JKCIUTyaTalluu U
paaraMoOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;

poOTpamMM Jist
MaTEeMaTHYeCKOTO
MO/JICIIMPOBAHUS
MIPOIIECCOB U PEKUMOB
paboThl 0OBEKTOB

4. BOCIIMTATEJIbHBINA MIOTEHITAAJ JUCITATLIAHBI

HanpaBieHusi/ieJin BOCHUTAHUSA
[TpodeccrnonansHoOe BoCcIIUTaHUE

3agauu BocnuTaHus (KO1)

Cozpnanue ycinoBuii, 00eCreynBaroIInX,
dbopMUpOBaHUE YYBCTBA JIMUYHOI OTBETCTBEHHOCTH 32
Hay4yHO-TE€XHOJOru4eckoe pa3sutue Poccun, 3a
pe3yJbTaThl UccieoBaHuil 1 ux nocnencteus (B17)

[TpodeccrnonanbHoe BociuTaHUE

Coznanue ycinoBuid, 00eCreunBaroIINX,
(dbopMHUpOBaHKNE OTBETCTBEHHOCTH 3a
npodeccuoHaIbHBIN BBIOOD, TPO(ecCHOHaTbHOE
pa3BuTHE U nnpodeccuoHanbHble penienus (B18)

[IpodeccrnonanbHoe BocIUTaHUE

Coznanue ycinoBuid, 00eCeunBaroIINX,
(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHHUS, KYJIbTYpPbI
MOVCKAa HECTAHAPTHBIX HAYYHO-

TeXHI/I'-IGCKI/IX/ HpaKTI/IT-I€CKI/IX peIHeHHfI, KpI/ITI/I‘-ICCKOl"O
OTHOINICHHUSI K UCCIIEIOBAHUSAM JDKEHAYYHOTO TOJIKA
(B19)

[TpodeccrnonanbHoe BociuTaHUE

[TpodeccuonanbHOE BOCTIUTAHNE

[TpodeccuonanbHOE BOCTIUTAHNE

Coznanue ycinoBuid, 00eCreunBaroIINX,
(dbopMHUpOBaHKE KYIbTYPHI SAEPHONU 0€30MMaCHOCTH
(B24)

Coznanue ycinoBuii, 00€CIeYnBaIOIINX,
(dbopmMHpOBaHKE OTBETCTBEHHOCTH 32 OOecreueHue
knOepOe30nacHOCTH 00BEKTOB ATOMHON OTpPaCiIH
(B25)

Coznanue ycinoBuii, 00€CIeYnBaIOIINX,
(dbopMHpOBaHKE OTBETCTBEHHOM HKOJIOTHUECKOM
no3unuu (B26)




S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

I.II

HaumenoBanue
pa3aeia yueOHoi
JAACHUATINHBI

Henean

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.

O0s13aT. TeKyui

KOHTPOJIb (popma*,

HeJeJIs1)

MakcnMaJabHBII

0aJui 3a pasgena™*

pasnea (popma*,

ATTecTanus
HeJ1eJs)

HNuaukaropsl
OCBOCHUS
KOMIIETeHIIU U

6 Cemecmp

Yactb 1

16/16/8

N
(6]

K

1
[00)

3-I1K-10.2,
VY-I1K-10.2,
B-T1K-10.2,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-11K-4,
V-1IK-4,
B-I1K-4,
3-T11K-6,
V-TIK-6,
B-I1K-6

Yacts 2

9-15

14/14/7

25

KH1-15

3-I1K-10.2,
V-11K-10.2,
B-T1K-10.2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-T1K-6,
V-IIK-6,
B-I1K-6

Hmoeo 3a 6 Cemecmp

30/30/15

50

KoHnTtpoJbHbie
MeponpusiTus 32
Cemectp

6

50

3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-6,
VY-TIK-6,
B-IIK-6,
3-I1K-10.2,
V-I1IK-10.2,
B-T1K-10.2,




3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-T1K-3

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHUMaJbHBIX 0ayuloB A0JDKHA ObITh paBHa 100 3a cemecTp, BKIIOUYas 3a4eT W

(nn) sK3ameH

CokparieHne HauMeHOBaHUH (POPM TEKyIIero KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

KN KoHTpoJIb 110 uTOram

€] DK3aMeH

KAJIEHIAPHBIN IIAH
Hepnean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
6 Cemecmp 30 30 15

1-8 Yacts 1 16 16 8

1 o151 HOHM3UPYIOLIET0 U3JIy4YeHHUS. Bcero aynuTopHbIX 4acoB
XapaKTEpUCTUKHU MOJEH HOHU3UPYIOLIETO U3TTyYCHUS. 2 ‘ 2 ‘ 1
Jo3umerpudeckue BennuuHbl. OCHOBHBIE 3a/1a4U Omnunaiin
J03UMETPHH. 0 [0 [0

2 B3aumopneiicrBue GOoTOHHOIO M3JIy4eHHs C BelIeCTBOM Bcero ay1uTopHbIX 4acoB
ITpornecchl mpeoOpa3oBaHus SHEPTUU (POTOHHOTO U3TYUYEHUSA B | 2 | 2 | 1
Bemectse. Teopust bparra-I'pesi. DHepreTudeckas Ownutaiia
3aBHCUMOCTh YyBCTBUTEIBHOCTH JO3UMETPOB (POTOHHOTO 0 0 0
U3JTyYEHUsl.

3 HNonn3zanmoHHble 103MMETPHYECKHE IeTEKTOPbI. Bcero aynutopHbIX yacoB
HoHn3annoHHbIE KaMEPBI B MOJISAX HENPEPBIBHOIO U 2 |2 1
UMITYJIbCHOTO U3iIy4eHUs. KoHaeHcaTopHbIE KaMephl, Ownnaiin
rasopaspsaHble CUYCTUMKH, II0JIOCTHbIC NOHU3AIIMOHHBIC 0 0 0
KaMephl.

4 Jlo3umMeTpHusi TOPMO3HOT0 U3JTyYeHHUSI. Bcero aynutopHbIX yacoB
ToncrocTeHHBIE HOHU3ALIMOHHBIE KAMEPBI, KBAHTOMETP. 2 | 2 | 1

Onnaiin
0 |0 Ik

5 CuMHTH/UISIHOHHBIA MeTOA 103UMeTpHHU (OTOHHOTO Bcero aynuTopHbIX yacoB
U3JIy4YeHHs. 2 IE |1
OHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIBHOCTH Ownnaiin
CIMHTHIISAIIMOHHOIO JO3UMETPA B TOKOBOM U CHETHOM 0 0 0
pEXUME.

6 doToxuMHYECKOe AeHCTBHE U3JTYUYCHUI. Bcero ay1uTopHbIX 4acoB
OcCHOBHBIE XapaKTePUCTUKU (oTOrpaguueckoro u 2 ’ 2 ’ 1
XUMHUYECKOT'O METOJIOB JI03UMETPHUHU. Onnaiin

0 I Ik
7 JIIOMHHHCIEHTHBIC METOAbI JO3UMETPHH. Bcero aynutopHbIX yacoB




MexaHu3Mbl pagro(OTOIIOMUHECIICHIIUH U 2 ‘ 2 ‘ 1
panuroTepMotoMuHecieHIMu. Kuneruka Ownutaiin
Pa/IMOTEPMOJTFOMHHECIICHIIHH. 0 |0 |0
8 ITos1rynpoBoHNKOBBIE 1eTEKTOPDI. Bcero aynuTopHbIX 4yacoB
[TonynpoBOIHUKOBBIE NETEKTOPBI KaK JO3UMETPHI 2 ‘ 2 ‘ 1
MOHM3UPYIOLIETO U3Iy4eHHss. OCHOBHBIE XapaKTEPUCTUKU Omnunaiin
MPUMECHBIX ITOITYIIPOBOJHHUKOB. 0 0 0
9-15 Yactp 2 14 14 7
9 Jlo3nMeTpus 3apsizKeHHBIX YacTHII. Bcero aynuTopHbIX 4yacoB
OKCIEepUMEHTAIIBHBIE U PACYETHBIE METOABI T03UMETPUU 2 |2 |1
3JIEKTPOHHOT'O U3JIYYEHHS. Ownutaiin
0 |0 |0
10 Jdo3umerpust HEUTPOHOB. Bcero aynutopHbIx 4acoB
[IpuMeHeHnEe pa3nUYHBIX METOA0B PETUCTPALIMA HEUTPOHOB 2 | 2 | 1
JUISL OIPEJEIICHUS JJ03bl HEUTPOHHOTO U3TyUYEHHUSI. Omnuaitn
0 [0 [0
11 Jo3uMeTpusi 60JIbIIKX 103. Bcero aynutopHbIx 4acoB
MeTtopl H3MepeHus 103 B MOJIAX BBICOKHUX IIOTOKOB 2 | 2 | 1
W3JIYy4CHMUS. Omnunaiin
0 I Ik
12 TenJioBoe gelicTBMe HOHM3UPYIOILET0 U3/TyYeHHS. Bcero aynuropHbIX yacoB
TernoBoe NeHCTBUE MOHU3UPYIOLIETO U3TYUCHUS. 2 \ 2 \ 1
Kanopumerpuueckuii MeTo 103UMeTpUn. Pesxumbl paboThl Omnnaiin
KaJIOPHMETPOB. 0 |0 |0
13 JIIID-cnexkTpbl U pagnannoHHbie 3¢ ¢eKThl. Bcero ayutopHbIX 4acoB
NonunzanmoHHo-uMnIynbCcHast MeToauka usmepenus JIIIO- 2 | 2 | 1
crniekTpoB. HepaBHOMepHas noHM3aLus U peKOMOMHALMOHHBIA | OHaifiH
METOJI. 0 | 0 | 0
14 OcHOBHBIE 321a4¥ MUKPOA03MMETPHH. Bcero ay1uTopHbIX 4acoB
OcHoBHbI€ 3a7aun MUKpoo3uMeTpun. DyKTyannun 2 | 2 | 1
ITOTJIOIIEHHON SHEPTUH. MUKPOJ03UMETPUYECKHE BEIUYUHbl | OHIIaliH
M METOABI UX MOIYyYCHHU. 0 ] 0 ] 0
15 Jlo3uMeTpHsi HHKOPIOPHPOBAHHBIX PAAMOHYKJIH/0B. Bcero aynutopHbIX yacoB
Jlo3uMeTpusi THKOPIOPHUPOBAHHBIX PAAVMOHYKIIUIOB. 2 ‘ 2 ‘ 1
Kunetnka popmMupoBanust 1035l. Omnunaiin
0 0 |0
16 3aki04uTeNbHbINA 0030p Bcero aynutopHbIX yacoB
3aKIIOYNTEIHHBIN 0030D 0 0 [0
Omnunaiin
0 I [0

COKpaIJ_ICHHBIC HaUMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lonHoe HanMeHOBaHHE
9K ONEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan
I [ToTHOTEKCTOBBIC JTEKIIUU
BM Buneo-marepuansl

AM Aynuo-marepuanbl

IIp3 IIpeseHTanuu




T Tectrl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEpPUAIIbI

ncC M HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Hepnesan | Tembl 3ansaTuii / Conepxanue

6 Cemecmp

HO3I/IM€TpI/ILICCKI/Ie BCJIMYMHBI U UX CAWMHUIIBI.

1

2 du3nYecKrue OCHOBBI IO3UMETPHH.

3-4 OmnpeneneHne YHEPreTHUECKOTO pacipeie]eHus 0eTa-4acTUIl M MOTJIOMIEHHON 036l OeTa-
U3JTyYCHHSI.

dusnueckue IIPpOHCCChl B MOHU3AITMOHHBIX KaMCpax.

-8 HccnenoBanue 103MMETPUYECKUX XaPAKTEPUCTUK HOHU3AIIMOHHBIX KaMep.

5
6 MoHn3a1MOHHBIN METO T03UMETPHUH.
)
9

CUMHTHIISIIMOHHBIN M JIFOMHUHECIICHTHBIM METOIbI JIO3UMETPHH.

10 Jlo3uMeTpust adpo30Jiei 1 ra3oB.

11-12 | DHepreruveckas 3aBUCUMOCTb YyBCTBUTEILHOCTH ra30pa3psIHBIX CYCTYUKOB B
J03UMETPUYECKOM PEKHUME.

13 JIIID-meTpusi 1 MUKPOJO3UMETPUS

14 H3mepenne 1036l HEMTPOHOB PA3TUYHBIX SHEPTUM.

15 dororpapuvecKuii ¥ XUMHYECKHIA METOJIbI TO3UMETPHH.

16 AOGCOTIOTHOE W3MEPEHUE MOITHOCTH J103bl PEHTT€HOBCKOTO M3TYYECHHUS.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoeHHE JUCHUILIMHBI TPOXOAUT B OCHOBHOM IO CJIEAYIOLIEH CXEME: JIEKIUU, CEMUHAPCKUE
3aHATHUS C OTYETOM O PEIICHHBIX 3ajadax, jJabopaTopHbIE pabOTHI C MOCIEAYIOUIEH 3aIlUTON AJs
3aKpEIUICHUSI TEMBI, MPOMEKYTOUYHBbI KOHTPOJIb 3HAHWM, pELIeHHE 3aJad M0 pPsSay TeM Kypca,
MTOTOBBIN DK3aMEH.

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 TUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSTUH TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p Mexay (opMHUpPYEMBIMH KOMIIETEHIUSMH M (opMaMH KOHTPOJII HUX OCBOCHHMS
Ipe/CcTaBeHa B cleayromen Tadnuue:

Komnerenuus NuaukaTopbl 0CBOCHUA ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)
I1K-10.2 3-11K-10.2 3, KH-8, KI1-15
VY-11K-10.2 3, KU-8, K1-15
B-T1K-10.2 3, KH-8, K1-15
I1K-2 3-11K-2 3, KU-8, K1-15
VY-TIK-2 3, KH-8, KM1-15
B-TIK-2 3, KU-8, K1-15
I1K-3 3-11K-3 3, KU-8, K1-15
VY-TIK-3 9, K1-8, K1-15




B-TIK-3 9, K1-8, K1-15
I1K-4 3-11K-4 9, KH-§, K1-15
V-T11IK-4 9, K1-8, K1-15
B-T1IK-4 3, KU-8§, K1-15
I1K-6 3-I1K-6 9, K1-8, K1-15
VY-IIK-6 3, KU-8§, K1-15
B-T1K-6 3, KU-8§, K1-15

HIkaabl OLeHKU 00pa30BaTeIbHBIX JOCTHXKEHH

[IIkana KaXa0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MTOroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKaJe W MPEACTaBIAET CO00W cymMMy OaiioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUU
3aJlaHuM B paMKax TEKYILEro ¥ MpOMeKyTOYHOIO KOHTPOJIS.

HMTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'IGIIYIOH_Ieﬁ IIKAJIOMN:

Cymma Ouenka o 4-x 0a/1IbHOM HIKAaJIe OtmMmeTtka o 3auere Ounenka
0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
70-74 «3aumenoy
D
65-69 3 — «0061€MBOPUMENLHO
60-64 E
Huxe 60 2 — «Hey0081emeopUmMeIbHOY «He 3aUMeHO» F

OneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IPOYHOMY OCBOCHMIO MaTepualla IpOrpaMMel
oOyyarolumMcsi, KOTOPbIM IMOC/I€0BATEIbHO, Y€TKO U JIOTMYECKHU CTPOMHO W3J1araeT CBOM OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOMN, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuiyecKon
JIUTEPaTypHl.

OneHka «XOpoIIo» COOTBETCTBYET TBEPJAbIM 3HAHHUSAM MarepHaja O0ydarolMMcsl, KOTOPBIN
I'PaMOTHO H, 110 CYILLECTBY, U3JIaracT CBOU OTBETHI, HE JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEM.

OneHka «yJOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MaTepuana
oOyuyarolumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (DOPMYIUPOBKH, HAPYIIEHUS JOTHYECKOU
IIOCJIEJ0BATEIBHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHUMYM, 0a30BOMY YpOBHIO OCBOEHHUSI MaTepuaia
MporpamMMbl, TPU KOTOPOM OOYYAIOIIUWUCS BIIaieeT HEOOXOAUMBIMH 3HAHUSIMH, YMEHUSIMH |
HaBBIKAMH, YMEET NPUMEHSATh TEOPETHUUECKUE MOJIOKEHUS ISl PEIICHHUS] TUIOBBIX MPAKTHUYECKUX
3a/1ay.

O1neHKy «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4T€HO» MOIy4YaeT 00y4yarouuiics, KOTOphIi
HE 3HaeT 3HAYUTENILHOI YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OMIUOKH,




HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEeIyCMOTpeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

8.  YUEBHO-METOJMYECKOE U TH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 [lo3umeTpusi MOHU3UPYIOMINX U3TydeHHH | yueOHoe mocooue, Kpamep-Arees E.A.,
Cwmupnos B.B., Kiiumanos B.A., Mocksa: HUAY MU®U, 2015

2. 539.1 C50 MoaenupoBaHue mporiecca epeHoca 3MEKTPOHOB B 3a7ja4ax pagrualmoHHON (PU3HUKY :
yaeOHoe nocodue st By308, CmupHoB B.B., Mocksa: MU®U, 2008

3. OU K49 Panunanumonnas nosumerpus : Mmonorpagus, Kpamep-Arees E.A., Cmupaos B.B.,
Kmnmanos B.A., Mocksa: HUSIY MUDU, 2014

4. 539.1 K49 Panuanuonnas nosumertpus : monorpadusi, Kpamep-Arees E.A., Cmupuos B.B.,
Kmnmanos B.A., Mocksa: HUSIY MUDU, 2014

5. DU C23 CoopHHK 3a7a4 IO TEOPUU TIEPEHOCA, JOZUMETPUU U 3aIIUTE OT HOHU3UPYIOIIHNX
U3Iy4eHul : yuebHoe nocobue s By30B, [lanun MLIL. [u ap.], Mocksa: HUAY MU®DH, 2011

6. 539.1 C 14 Snepuas dusuka u 1o3umeTpus : yued. mocobdbue 1 By3oB, Ca3zonoB A.b.,
Boropoackas M.A., Mocksa: IOpaiit, 2020

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHUYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLITAHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU VIS CTYAEHTOB

B kypce paccmatpuBaroTcs OCHOBHBIE (DyH/IaMEHTAJIbHBIC MPHUHIUIBI U METOJIBI JTIO3UMETPUH
MOHU3HPYIONUX W3JYYCHHH Ha OCHOBAaHWUM OCOOCHHOCTEH B3aMMOJCHCTBUS PA3IMYHBIX BHUIOB
WOHMU3UPYIOIINX H3Iy4YEeHH C BemecTBOM. llenb mpenojgaBaHusi NTaHHOW AMCUUILIMHBI COCTOMT B
W3JI0’)KEHUU OCHOBHBIX METOJIOB OMNPEICIICHUS KOJIWYECTBEHHBIX M KAUYECTBEHHBIX XAPAKTEPUCTHUK



IIOJIE MOHHU3MPYIOIIETO U3JIYyYCHHs B BEIIECTBE M COOTBETCTBYIOLIUX BEIWYHMH DHEPrONOIVIOIICHHUS,
OTIPENICNIAIONINX TOCIEACTBUS BO3JCHCTBUS WMOHU3UPYIOLIETO M3JIydyeHHs] Ha OOBEKTHI >KUBOM H
HEXUBOU IIPUPOLBL.

OCHOBHBIMU 3a7Ja4aMU OCBOEHUS AUCLMILIINHBI SBIISIOTCA:

* mony4yeHue 0a3oBoW MH(pOpPMAIMM O 33/Ja4ax W METOJAX OINpPENEICHUS XapaKTePUCTUK
BEJIMYMH JHEPrONOIVIOIIEHUS  HOHU3MPYIOIIETO0 M3JIy4EHHs B BEIIECTBE C yYETOM KOJIMYECTBA U
KayecTBa H3JIyYCHUS;

* TNOHMMaHHE (YHKIHMOHAIBHBIX OCOOCHHOCTEH W UCIOJIb30BaHUSI OCHOBHBIX THIIOB
JO3UMETPOB JJIsl U3MEPEHUS JO3UMETPUYECKUX BEIUYNH;

* IIOJy4YEHHE IIPAKTUYECKUX HABBIKOB B IPUMEHEHUU METONOB JO3UMETPUU I PELICHUS
MIPUKJIAHBIX 3a/]1a4.

OTH 3aJ]auy pean3yoTCsl HA OCHOBE 3HAHUM:

* (usmueckux sBICHUH B3aUMOJCHCTBUS HWOHM3HUPYIOUIMX M3IYY€HUH C BEIIECTBOM,
OIPENIeNIAIONMX TPOLECCH MEPEeHOca U3JTyYSHHUH, SHEpronoriomeHiuss U (HOpMUPOBAHUS J03HBIX
MoJjei;

* crneuuUKU XapaKTepUCTUK BEJIUYMH 103 U paclpeleseHuil 103 (MOrJoLeHHas [03a,
SKBUBAJCHTHas M aMOMEHTHas [103a, SKCIO3MLMOHHAs J03a, pacmpenenenue po3 mno JIID,
MHUKPOJI03UMETPUUECKHE BETUUNHBI);

* OCHOBHBIX METOJOB pacyeTa M H3MEPEHHUS JO3HBIX pACIpENCIICHU B BEIIECTBE JUIA
Pa3JIMYHBIX BUJIOB U3JIy4YCHUS;

* 0COOEHHOCTEN XapaKTEpUCTUK JO3UMETPOB U OOJACTH UX MPUMEHUMOCTU JUIsl PELIEHUS
IIPAKTUYECKUX 3a]ad.

11.  YYEBHO-METOJIMYECKHUE PEKOMEHIALIAU JJISI TPENOJABATEJEN

BBeznenue B pazaen pagualnoHHON pusuky - no3umerpuio. OCHOBHBIE 3a7auil I03UMETPHH.

[lenbl0 OTHOTO M3 pa3JeNoB paJuallMOHHON (HU3MKH — JO3UMETPHH — SBISETCA pa3paboTKa
TEOPETUYECKUX M DSKCIEPUMEHTAIBHBIX, IPUMEHUMBIX Ha IPAKTUKE, METOJOB KOJUYECTBEHHOM
OLIEHKH BO3JIEHCTBUS PA3JIMYHBIX BUJOB MOHU3UPYIOUINX M3Ty4YeHUI Ha OOBEKTHI )KUBOM M HEKUBOI
npupoabl. PaccMaTpuBaloTCsl AUana3oHbl SHEPTUil W3JIyd4eHUH, CIOCOOHBIX MHUIUMUPOBATH 3()(EKThI
MOHM3AIMM B 00JIy4aeMOM BEI[ECTBE; COOTBETCTBYIOIIME BEIMYMHBI (IHEPrOMOIIIOIIEHUE U JIpyTrue
T.H. JO3UMETPUUECKUE BETUUYHMHBI) ONPEAEIAIOT pa3InyHble pagrallioHHbIe 3PPEeKThl. Y CTaHOBIEHHE
CBSI3U 3TUX 3(P(PEKTOB C JO3UMETPUUECKUMH BEIMUYMHAMHU SIBISIETCS OCHOBHOM 3a/a4yel J03MMETpHUH.
OO6nactu O3MMETPUYECKMX HCCIEI0BAaHUM JIOCTATOYHO PAa3HOOOpPa3HbI, B YACTHOCTH MOXHO
OTMETUTH CJIEIYIOLIUE:

1. Jo3umerpus anbga-, 6era- , raMMa-KBaHTOB M HEHTpoHOB ¢ sHeprued no 10 M»aB. 2.
Jlo3umeTpusi MTHKOPHIOPUPOBAHHBIX HYKIWIOB. 3. MHauBHayanbHas no3uMmerpus. 4. ABapuitHas 10-
3umetpus. 5. BHyTpupeakTopHas no3umerpus. 6. [losumerpust Oonpmmx 103. 7. TBepmoTenbHas
nosumerpust. 8. JIIID — merpusa. 9. Muxkponozumerpus u ap. [llupokmii kpyr pemaemsix O03U-
METPUUYECKUX 3a7ad TpeOyeT MAeTaJbHOTO YydeTa OCOOEHHOCTEeH B3aMMOJCHCTBHUS H3IYYEHHH C
BEILECTBOM U XapAKTEPUCTUK JO3UMETPUYECKUX JIETEKTOPOB.

XapaKTepI/ICTI/IKI/I nonueun HOHU3BHPYIOUICTO U3JTYYCHHUA; JOSUMECTPHUICCKUC BEIIMYNHBI.

Paznuynble ckaisipHblE U BEKTOpHBIE, AU depeHInaabHble U UHTErpalibHble XapaKTepUCTUKU
MoJiell MOHU3MPYIOIIEro H3ydyeHUs 00yciaBiIMBalOT (OPMHUPOBAHUE JIO3HBIX MOJEH B pa3IMYHBIX



oobekTax. CreayeT 4YeTKO pa3iuyarh COOTBETCTBYIOIIME TOKOBBIE W IOTOKOBBIC BEIHYHHBI
BBIIIICYKA3aHHBIX XapaKTEPUCTHK; B YaCTHOCTH, JO30BbIe (DYHKIIMOHAIIBI OMPEIEISIFOTCS TTOTOKOBBIMU
BEeJIMYMHAMHU, YTO OCOOCHHO Ba)XHO MPHU UCIOJIH30BAHUHM PA3IUYHBIX JIETEKTOPOB B KadeCTBE
JO03UMETPOB. B NEKIUAX MPUBOASTCS MPUMEPHI JCTEKTOPOB, SBISIONIUXCS KaK IMOTOKOBBIMHU, TaK U
TOKOBBIMH JaTYMKAMH, YTO OIPEACTSET BO3MOXKHOCTh C UX IMOMOIIBI0 U3MEPSATh BEIMYUHBI J03.
Hammume nocratodHo OOJBIIOTO KOJUYECTBA JTO3UMETPHUYECKUX MMApaMEeTpoB TpeOyeT YeTKOro
MMOHUMaHus oOJlacTeld WX WCIOJIb30BaHUs (Hamp., J03bl B eauHMmax ['p (rpei), 3B (3uBept), P
(pentren)). [lanee B Kypce OyzeT npeacTaBiIeHa COBPEMEHHAs CUCTEMA JO3UMETPUICCKUX BETUYHH.

B3aumonelicTBue (OTOHHOTO M AJIEKTPOHHOTO M3IYYCHHS C BEIICCTBOM; OCHOBHBIE BO-IIPOCHI
J03UMETPUU (POTOHHOTO U3ITyUCHUSI.

3HaHHE 3aKOHOMEPHOCTEH B3aMMOJICHCTBUS M3IYYCHHH C BEHICCTBOM SIBIISETCS HEOOXOIM-
MBIM YCIIOBUEM KOPPEKTHOW OLIEHKH MPOIECCOB IHEPrONOTIIONICHUSI MPU OOJYyYEHUU Pa3lud-HBIX
00BEKTOB, BHIOOpA aJEKBATHBIX AETEKTOPOB U METOJOB M3MEPEHHS HEOOXOIMMBIX XapaKTe-PUCTHUK.
[Ipu paccMOTpeHUU BONPOCOB J03UMETPHH (POTOHHOTO HM3IYYEHHUS OCHOBHOE BHMMAHHME B paMKax
JO3UMETPUU ciefayeT oOpaTHTh Ha COOTBETCTBYIOIIHME KOIPQPUIMEHTH Iepeladydl W IMOTJIONMICHUS
SHepruu. B COOTBETCTBHMU C CEUYEHUSIMU OCHOBHBIX IPOIECCOB B3aUMOJCHCTBUS C BEHICCTBOM
(OTOHOB PA3IMYHBIX YHEPTHH ONMPEACIAIOTCS BEITUYHHBI, CBI3aHHBIC ¢ 3 eKTamMu nepeaun SHePrun
BTOPUYHBIM 3apsDKCHHBIM YacTUIIAM (DJIEKTPOHAM W TMO3UTPOHAM); JJISI MHOTOKOMIIOHEHTHBIX Cpe
BEJIMYMHBI TIEPEJaHHON YHEPTUU ONPEACISIOTCS 3HAUYCHUSIMHU T.H. 3()PEKTUBHBIX aTOMHBIX HOMEPOB,
UCIOJIb3YEMBIX B COOTBETCTBYIOIIUX OLIEHKAX MEPEeJaHHOM M TMOIJIOMIEHHON 3Hepruu (POTOHHOTO
usnydeHus. s obmydaeMbix OOBEKTOB OMPENEICHHOTO pa3Mepa cleAyeT MOHUMaTh pazlinyue B
3HAUEHUSX TEepPeJaHHOW W TMOTJIOIIEHHOW SHepruu (3a CueT YTeYKM YacTH U3Iy4eHUl B BHIE
BBICOKOOHEPTE€TUYHBIX 3aPSIKEHHBIX YacTHL, TOPMO3HOTO M XapaKTEPUCTHUUYECKOTO H3IyYEHUs).
[TonyyeHHble ycnOBUA T.H. 3JIEKTPOHHOTO PaBHOBECHUS MO3BOJISIIOT CAENATh OLEHKY MOIIHOCTU J103bI
Ha OCHOBAHWHU MPOCTOTO COOTHOIICHHS, CBSI3BIBAIOIIETO WHTEHCHUBHOCTH (DOTOHHOTO HW3IIYYCHHS H
kod(durmenTa nepegaun Hepruu (eAUHUIA KepMa). B JIeKIusax mpuBOASTCS OCHOBHBIC JTaHHBIE IO
XapaKTEPUCTUKAM B3aUMOJIEUCTBHUSI OBICTPBIX SJEKTPOHOB C BEHIECTBOM, T.K. OHHU OIPEACISIOT
XapakTep MOTJIONICHUSI BTOPUYHBIX DJIEKTPOHOB, 00pa30BaHHBIX (OTOHHBIM H3TydyeHHeM. OCHOBHOE
3HAQUYEHHE IPH 3TOM HMMEET COOTHOILIEHHWE HOHM3ALMOHHBIX M PAAUAIlMOHHBIX IOTEPh SHEPIUU
ANIEKTPOHOB, a TAKKEe KOHEYHOE 3HAaYeHHE MPOoOera AIeKTPOHOB B Cpe/ie.

HNonuzanmss B Tra3ax; OCHOBHBIE XapaKTEPUCTHUKH  HOHHU3AIUOHHBIX JIO3UMETPUUECKHUX
JIETEKTOPOB.

Bonpockl KMHETHKM HOHHU3ALMK Ta30B MOJ JEHCTBUEM HENPEPHIBHOIO W HMITYJIBCHOTO
oOJlydeHHUs] SABISIOTCS  ONPEACISIOIIMMHU  JUIs  JO3UMETPUU H3IYyYeHHH C HUCIHOJIb30BAHUEM
COOTBETCTBYIOIINX MOHHU3ALIMOHHBIX JETEKTOPOB KaueCTBE JO3UMETPOB HOHU3UPYIOLIETO U3JIyYEHUS.
OcHoBHBIE 3((PEKTBI — CKOPOCTh TE€HEpPALUU HOCHTENEeH MOHOB BHEIIHUM HOHH3UPYIOIIUM
u3nydyeHueM (oOpa3oBaHME HOHHBIX Map) U CKOPOCTh APQeKTa PeKOMOMHAIMM AITUX HOCUTENeH
0o0yCNaBIMBaIOT MPOIIECCHI, MPOTEKAIINe B OJHUX HMX Haubojiee pacHpOCTPaHEHHBIX M TOYHBIX
METOJIaX MPAKTHYECKON T03UMETpUr (OTOHHOTO M MEKTpoHHOro u3inydeHus. CootHomenue bperra-
I'pes, onpenenstomiee cBs3b MexAy 3PGEKTOM HOHU3ALMOHHOTO TOKA 1 M MOTJIOIIEHHOM 3Heprue B
crenke kamepsl AE, ¢ yderom mnomnpaBku Ha 3(QQEeKTUBHOCTh coOupaHus HOHOB f, mo3BoseT



peanu3oBaTh CIEIYIONIYO rmocieaoBarenbHocTh oneparuii: AE = q0-W+(S)az; i=q0-e-V; 10=i/f, rme i —
u3MepsieMblid TOK, 10 — TOK HachlmeHus, (S)az — OTHOLIEHUE YAEIbHBIX TOPMO3HBIX CIIOCOOHOCTEMH
BEIIECTBA CTCHKHU M Ta3a OTHOCHUTEIHHO JEHCTBYIOIIUX DHEPIETUUYCCKUX PACTIPEICICHUN BTOPHUYHBIX
3JIEKTPOHOB, 00pa30BaHHBIX (HOTOHAMH, € — 3apsi]l AEKTpoHa, W — CpeIHsIsl SJHEPrusi HOHU3ALUHN. DTO
[eNb COOTHOIICHUW SBISICTCS OCHOBOW HWOHHM3AIMOHHOTO METOJa JIO3UMETPHH, MapaMeTpsl
BBIIICTIPUBEACHHBIX COOTHOILIEHUI paccMaTpUBAIOTCA OTIENIBHO, U HEOOXOAMMO MOHUMATh UX POJIb
JUIA pelleHHus KOHEeYHOW 3amaun. B cBsa3u co cnemuduyeckoil cuTyanuen, Korjaa IOKa3aHHe
(OTOHHOTO 103UMETpPa 3aBUCUT HE TOJIBKO OT BEJIMYMHBI JJO3bI UM MOILIHOCTHU JO3bl, HO OT BETUYHHBI
sHeprun (Wiau 3PGEeKTUBHON SHEPruu) (POTOHHOTO HM3IYUYCHHsI BaXKHBIM (PaK-TOpOM SIBIISETCS T.H.
JHEpreTHIecKast

MCTOHBI AO3UMETPUH, OCHOBAHHBIC Ha HMCIOJb30BAHUN CHUHTWIIAOUOHHBIX W II0JIYy-
IMPOBOAHUKOBBIX JCTCKTOPOB.

CUMHTUUIALMOHHBIE JETEKTOPBl, KOTOpble HauboJyiee IMUPOKO MPUMEHSIOTCS B CIIEKTPOMET-
PUM MOHU3UPYIOIUX YACTULl, MOTYT ObITh MCIIOJIb30BAaHbl B KAUECTBE J03UMETPUUYECKUX YCTPOMCTB.
Cpenu mapaMeTpoB, ONpenesiomuX (yHKIMOHUPOBAHUE CLUHTWUIALIMOHHBIX J10-3UMETPOB (Iapa
«CHUHTHIUIATOP-(POTOIIEKTPOHHBIA YMHOXKHUTENbY) HanOOIee BAXKHBIM SBIISICT-CI KOHBEPCHOHHAs
3G GEKTUBHOCTD, ONPEACIAIONIas BEIHMYMHY CBETOBBIXO/Aa KPUCTAJUIOB M 3a-BUCSIIAS OT SHEPIHU
3apsKEHHBIX (YacTULl B OCHOBHOM, B 00JIACTH MaJbIX SHEPruil), YTO MOKET BHOCUTH IOTPELIHOCTH B
pe3yJIbTaThl U3MEPEHUI MOIIHOCTU J03bl B TOKOBOM PEXHUME; 3Ty OCOOCHHOCTh CIIEYET YUYUTHIBATH
KaK JUIl OpPraHWYeCKUX, TaK M Ul HEOPraHMYeCKHX KpucTauioB. ClelyeT OTMETUTh CHIIBHYIO
HHEPreTUYECKYI0 3aBUCHUMOCTbh YYBCTBUTEIBHOCTH TaKOro poja JA03MMETPOB, OCOOEHHO B CUETHOM
pexume.

N3yuenne ocoOeHHOCTEH MpUMEHEHHS B JO3UMETPUHU MOTYIPOBOIHUKOBBIX JIETEKTOPOB C p-N
nepexoaoM TpeOyeT 3HaHUS TOBEJCHMS HOCHTEJEeH SJIEKTPUYECKUX 3apsJioB B CTPYKTypax,
COCTABJLIIOLIUX JAETEKTOp. B 103MMETpHYECKMX HM3MEPEHUAX HCIONB3YIOTCA Pa3JIMYHbIE PEKU-MbI
MPUJIOKEHHOTO BHEIIHEr0 HamNpsyKEeHUs, TOKOBBIM M CUETHBIM PEeXHUMbI; HEOOXOAUMO MPEICTABIIATH
BECh KOMIUIEKC ITOJIOKUTENBHBIX U OTPHULATEIBHBIX XapaKTEPUCTUK MPH HCIIOIb30BAHUM 3THX THUIIOB
JIO3UMETPOB.

aq)(beKTH pa,[[I/IO(l)OTOJ'IIOMI/IHeCI_IeHLII/II/I " paguOTCPMOIIOMUHECICHIIUN B TO3UMECTPUH.

N3 yka3zaHHBIX BbIIIE JABYX (U3NYECKUX 3(PPEKTOB, UMEIOLUIMX MECTO B HEKOTOPHIX KpUCTAJ-
JUYECKUX CTPYKTypax B pe3ylbTaTe UX OOJIy4eHUsS HOHM3UPYIOIIMMH YacTHIaMH, HanOoJbllee
MPaKTUYECKOE MPUMEHEHHE B I03UMETPHUH MOJIYYHI METO/I, OCHOBAHHBIN Ha MCIOJIb30BaHUU 3 dexTa
tepmomromunectiennnu (TJI/). Hekotopsle ocHOBHBIE (U3MUECKHE MPUHIUIIBI PEATH-3allMA ITOTO
METOJIa MOTYT OBITh MHTEPIPETHUPOBAHBI Ha OCHOBE aHAJIMW3a 30HHOW MOJENH, KOTOpas MO3BOJIET
IIOJIyYUTb OCHOBHBIE COOTHOILEHMsI, ONKCHIBAIOIIKME MPOLECC TEPMOJIOMUHECLIEHIINHY, B YaCTHOCTH,
OIIPEAEIAIONINE U3MEPSEMBIE BEJIMYMHBI - BEIMYMHY NHKA KPUBOM TEPMOBBICBEUMBAHUS M IUIOIIATb
IO/l 3TOM KpUBOH. ODTH BEIMYMHBI KOPPENIHUPYIOT C BEIUYMHON HHTErpaJibHOM 103bl. OCHOBHBIE
napamMeTpsl, ONpEAENSIONIMe BO3MOXHOCTh NPAaKTUYECKOro wucnoib3oBanus TJII — rioyOuna
3ajeraHys JIOBYILEK, YacTOTHBIM (akTop, Auama3oH TeMIEepaTyp HarpeBaHHs, WHTEHCUBHOCTb
3aTyXaHus JIOMUHECHEHINH ((peauHr), 3aBUCHMOCTh UYYBCTBUTEIBHOCTH JIE€TEKTOPOB OT PEXKHMOB
o0y4yeHust. 3HaHHe PU3NUYECKON CYTH STUX BEJTMYMH U MPOLECCOB MO3BOJISIET KOPPEKTHO PEan30BaTh
3TOT METOJ AO3UMETPHH.



[Tpuniuns!  pororpaduyeckoro M XUMHUYECKOTO METOJIOB JIO3UMETPHH. TEIIoOBOH METoA
JO3UMETPUH.

@ororpadpuyeckuii  METOI  JO3UMETPUM  OCHOBAaH Ha  (POTOXMMHYECKOM JICHCTBHH
MOHU3UPYIOUIMX M3JIyY€HUH Ha KPUCTAJUIMTBI OPOMHUCTOIO WM XJOPUCTOTO cepedpa, B pe3yibTare
KOTOPOIo 00pa3yloTcsi LEHTPbI CKPBITOIO M300paKEHUs; MO/ ACHCTBUEM XUMHYECKOTO IPOSBIECHUS
BOCCTaHABJIMBAIOTCSI aTOMbI cepedpa, KOJMYECTBO KOTOPBIX OHpPEIENsieT CTENeHb I10YEePHEHUs
($OTO3MYIBCUM, TPONOPLUOHATIBHOE IMOIJIOIIEHHOW B HEW 3Hepruu (moryomeHHoi nosze). Cue-gyer
Oo0paTUTh BHMMAaHHE HA OTPAHMYCHHBIM JHAra3oH HM3MEPEHHsS HHTETPANbHBIX /103 Kak B 00JIACTH
HU3KUX 3HA4YCHHWH, TaKk M Tpu Oodbmux jgo3ax. DyHKIHMS H030BOH  UyBCTBUTEILHOCTH
(OTOIO3UMETPOB M COOTBETCTBYIOUICH SHEPreTHUYECKOW 3aBHCHMOCTH JIOJDKHBI ONPEICNATHCS C
yuyeToM BIHMSAHUS (QUIbTpyrOmMX 5KpaHoB. Ha mnpumepe (OTOIO3MMETPOB MMOKa3aH MPUHIIMIT
KOMIIEHCAIIUM 3HEPreTUYECKOW 3aBUCUMOCTH 4YBCTBUTEIBHOCTH; TAKOM METOJ IPUMEHHUM K JPYTrUM
TUIIaM JI03UMETPOB, Halp., IPU HMCIOJIb30BAHUM B KAYECTBE O3UMETPOB I'€UIE€POBCKHUX CUETUUKOB.
XHMMHAYECKUH METOJA JO3MMETPUM OCHOBAaH HAa HW3MEPEHUM BBIXOJA PAaJUALMOHHO-XMUMHUYECKUX
peakiuii, THULIMUPOBAHHBIX SHEPrONOIIOIEHNEM HOHU3UpYtollero uinyueHus. Cepa npuMeHeHus
XUMHUYECKUX JI03UMETPUUECKUX CHCTEM — JIO3UMETPUS OOJBIIMX /103. Ten-10Boil METO 103UMETPUU
[0 CYIIECTBY 0a3upyeTcsi Ha TEXHHUKE KaJOPUMETPUUYECKUX U3Mepe-HUM, IJe UCTOYHUKOM TEIIOBOU
SHEPTrUH SBISIETCS BETMYHUHA J03bl HOHU3UPYIOIIETO U3JIy4eHHUs B paboueM Telle KaJoOpuMeTpa.

OCHOBBI JO3UMETPHUH JIEKTPOHHOTO U3ITYUEHUS.

Panee OblIM paccMOTpeHBI BONPOCHI B3aUMOJIEMCTBHE 3JIEKTPOHOB C BELIECTBOM. DTH IIPO-
LeCChl OnpeensoT (OpMHpPOBaHHME IOJEH pacCcesHHBIX B 00JydaeMoll cpene 3JIeKTPOHOB W,
COOTBETCTBEHHO, JI03HBIX NI0JIei. Pa3inyaroT pacuyeTHble, IOJyIMINPUYECKUE U IKCIIEPUMEHTAJIbHbBIE
METOABI OIpPEACIICHUs 3HAYEHUN IIOIVIOLICHHBIX DJHEPIUM IPU IPOXOXKIECHHUHU DIIEKTPOHOB 4Yepe3
BEUIECTBO. B HacTosiiiee BpeMsi OCHOBHBIM PAacUETHBIM METOAOM sBisgeTcss meron Monrte-Kapio Ha
OCHOBE  CTaTUCTUYECKOIO0  MOJCIMPOBAHUSA  IPOLECCOB  OJHOKPATHOIO M MHOTOKPAaTHOTO
B3aUMOJICVCTBUS DJIEKTPOHOB C aTOMAaMHM Cpeabl. B kauecTBe OAHOTO M3 MOITYIMIMPUYECKUX METOJ0OB
OLIEHKH paclpeieleHUH MOTJIOMEHHON SHEPTHH 3JIEKTPOHOB paccMaTpuBaercs anroputM OcaHoBa U
Pan3ueBckoro, OCHOBaHHBIM Ha €IMHBIX JO30BbIX (QYHKUIMAX. OKCHEPUMEHTAIbHBIE METObI
U3MEPEHHUS JO3HBIX TIOJEH HCIOJB3YOT B IIPUHLHUIIE BCE JETEKTUPYIOLIUE YCTPOMCTBa
MOHM3UPYIOHIMX yacTUll. OCHOBHOE OTIIMYHE MTPOLIEcCca MIEPEHOCA AIEKTPOHOB OT IPOLECCOB MTEPEHOCA
(OTOHOB M HEWUTPOHOB — (UKCHUPOBAHHBIM MpPOOEr SJIEKTPOHOB, 3aBUCIIIMN OT HMX HHEPIUH.
DJNEeKTPOHBI SBJIAIOTCA OTHOCUTEIBHO KOPOTKOIPOOEKHBIMHU YAaCTUIIAMH, YTO HEOOXOJMMO YUUTHIBATh
B KOHKPETHBIX YCJIOBUSAX U3MEPEHUH (Hamp., SKCTPANOISALNOHHAS. NOHU3ALMOHHAs KaMepa).

Jlo3nmeTpust HEUTPOHOB.

Cneunduka n03UMETPUN HEUTPOHOB (KOCBEHHO HOHHU3UPYIOLIEE H3IIyHYEHUE) ONpeensiercs
CJIO)KHBIMU 3aKOHOMEPHOCTSIMU B3aUMOJICHCTBUSI HEUTPOHOB C siipaMH aTOMOB O0JIydaeMou cpeibl;
3TH TPOIECCHl 3aBUCAT OT JHEPrUM HEHUTPOHOB (CHCTEMAaTHKa JHEPreTHUECKUX IHaIra3o-HOB) U
KOMIIOHEHTHOTO cocTaBa BemecTBa. Oco0oe 3HaueHHE YHAENseTcs B3aMMOACHUCTBUIO HEHTPOHOB C
OMOJIOTMYECKON TKaHbIO (TKaHEeBass J03a) U COOTBETCTBYIOUIEH 3HEPreTHYECKOW 3aBUCUMOCTBIO
TKaHeBOM  103bl. IIpakThueckas AO3UMETpPUs HEUTPOHOB  OCYLIECTBISETCS BCEMHU  paHee
PacCMOTPEHHBIMU METOJIaMU JI€TEKTUPOBAHUS (MOHU3ALMOHHBIM METO/IO0M, CHUHTHILISA-IIUOHHBIM
NETEKTOPOM, (POTOAIMYILCUSM) U HEKOTOPHIMH CHEU(PUIECKUMI METOAUKAMH (ITPO-TTOPLIHOHAIbHBIH
ra3zopaspsHblid CYETYNK, aKTUBALMOHHBIN METON).

JIII9—MmeTpust 1 OCHOBHBIE IPUHLIUAIIBI MUKPOAO3UMETPHH.



Paznen nozumerpuu - JITID-metpus (JIIID — nuHeliHbIe MOTEpH SHEPTUH 3aPSKEHHBIX Ya-CTHIL)
OTpaXkaeT JeTaau3aluio (OPMUPOBAHUS BEIMYMHBI 03Bl 3apsDKEHHBIMU YAaCTHIIAMU B COOTBETCTBUU
JEHCTBYIOIIMM JHEPreTHUUECKUM pAaclpeie/ieHUEM M, COOTBETCTBEHHO, Pa3IMYHbIMM 3HA4YE€HUSMU
JTUHEHHBIX TMMOTEPh JHEPrUM, T.€. N03a MpeacTaBisercs ¢(yHkiued, nuddepennuansaoi mo JIID.
PaccmatpuBaercs Borpoc popmupoBanus JIIID — cnekTpoB B BemecTBe. OCHOBHBIM WHCTPYMEHTOM
MPAKTUYECKOr0  ompeneieHus  pachpeaeneHus no3el  no JIIID  sBuserca  cdepuueckuit
MIPONOPLUMOHAIBHBIA CUETYMK; HA OCHOBAaHUHU M3MEPEHHBIX aMIUIUTYIHBIX PACIPECICHUI UMITYJIbCOB
CYEeTUMKa YCTAHABIMBAETCS 110 COOTBETCTBYIOIIEH pacueTHON MeTonuke cBsa3b JIIID-pacnpenenennii ¢
aMIUIUTYIHBIM CIHEKTPOM c(hepruecKoro MpornopuuoOHAIbHOrO cuyetynka. B pamkax JIIID-metpuun
paccMOTpeHa TEOpHUs HEPABHOMEPHOM HMOHM3aLlMM M PEKOMOMHALIMOHHBIA METOJ OIpPENEICHUS
Kod(QHIMEeHTa KadyecTBa H3JIyYeHHs B CMEIIAHHBIX MOJAX (BCE ATH JAHHBIC HCIIOJIB3YIOTCS B
Pa3NIUYHBIX MOJIENISAX PAJAUAIMOHHO-UHIYIUPOBAHHBIX 3((HEKTOB B OMOJOTHYECKIX 00BEKTaX).

JanpHenmas aetanu3anus CTPYKTYpPbl JO3HBIX DPACIPENEICHUN OCYLIECTBISAETCS B paMKax
pazzena J103UMETPUH — MUKPOJO3UMETPHUH.

DJIEMEHTHI J03UMETPUN UHKOPIIOPUPOBAHHBIX PAIUOHYKIUIOB.

HeoOxoaumMo ompenenuth KOMIUIEKC OCHOBHBIX MPOOJIEM T03UMETPUM PaIMOaKTUBHBIX H30-
TOINOB, MOCTYIMAIIINX U3 BHEIIHEH cpebl B opraHu3M uenoBeka. [Ipeqnaraercsa nmocinenoBa-TenbHOE
pPaccMOTPEHHE CIENYIOIIMX Pa3/IeiIoB:

* IIYTH NOCTYIUVIEHUS] HYKJIUJO0B B OPraHU3M Y€JIOBEKa;

* paAMOAKTHUBHbIE a3PO30JIH;

* IPOCTPAHCTBEHHOE U BPEMEHHOE paclpe/iesIeHne UCTOYHUKOB U31yUECHHUI;

* KMHETHMKA TPAHCIOpPTa pAJUOAKTUBHBIX HYKIWUJIOB B OpraHU3ME€ YEJIOBEKa B paMKax
MHOT'OKaMEpHBIX MOJEJIeH;

* 1030BbI€ (DYHKIIUHU DJIEMEHTAPHBIX HCTOYHUKOB U3TyUCHHIA;

* METO/Ibl BBIUNCIIEHUSI TKAHEBBIX J103;

* CIIOCOOBI MPSIMOTO U KOCBEHHOTO OMPEIEICHUS XapaKTePUCTHK UCTOUYHUKOB B CPEJIC;

* METOIbI OIICHKU MPEAETbHO-AO0MYCTUMBIX BETUYNH KOHIICHTPAIIMA paJMOAKTUBHBIX BEIIECTB
B 00BEKTax BHEIIHEN CPEIbl.

CoBpemeHHas cuctema J103UMETPUUECKUX BEJINYHH.

CucremMa 103MMETPUUECKUX BETUYHUH €CTh PE3YyJIbTaT Pa3BUTUS JO3UMETPUH, PaI00H0I0-TUH,
paananoHHON Oe30MacHOCTH. JTa CUCTeMa BKIIIOUAET:

* (u3nyeckue BENUYHMHBI, SIBISIFOIIMECS MEPOW BO3JCHCTBHUS HMOHU3UPYIOIIUX HM3IYYCHUN Ha
BELIECTBO;

* HOpMHUpPYEMbIEC BEITUYHHBI, SBISIONINECS MEpoil yiepOa OT BO3ACHCTBUS M3My4yeHUI Ha de-
JIOBEKa;

* ONEepallMOHHbIE BEIMYNHBI, SBIIAIOIINECS HEMOCPEICTBEHHO OMPEENIIeMbIMU B U3MEPEHU-SIX
BEJIMYMHAMU TSI OLIEHKU HOPMHUPYEMBIX BETTUUHH.

OmnpenensitoTcs OCHOBHbBIE BEIMYMHBI M €AMHUIIBI UX U3MEPEHUs: SKBHUBAJEHTHAs /1032 00Iy-
YeHwsl, B3BelnBaomue kodpduimentsl, ¢ hekTuBHAs 103a; ONepAIlMOHHbIE BEJIMYNHbBI: aMOMEHTHAS
71032, UHAUBUYaJIbHbIN SKBUBAJICHT JI03bI.

ABTOP(BI):



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

MensaukoBa TaTbsHa BagnMoBHA, K.XHUM.H.



