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AHHOTAIUA

[TpuoOperenue 3HaHuUi II0 OCHOBHBIM METOJaM OIpEACIICHUs] KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK I10JIE€M HOHU3UPYIOLIErO U3JIyYeHHsI B BEIIECTBE 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 SHEPTONOIVIONICHUS HOHU3UPYIOIIErO M3JIyYCHHs B BEIIECTBE C y4E€TOM KOJIMYECTBA U
KauecTBa M3JIyYCHUS;

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

IIOJIy4YeHUE IPAKTUYECKUX HABBIKOB B IIPUMEHEHUU METOJAOB JO3UMETPHUM Ul PEILICHMS
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 U3JIyUYEHUsI B BELIECTBE U COOTBETCTBYIOLIUX
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,
DKcrepuMEeHTalIbHbIE METObl siiepHOW (u3uku, BBeneHue B TeopHio nepeHoca MOHU3MPYIOMIMX
U3JIy4CHUH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHNE MHIUKATOPA JOCTHXKECHHSI KOMIIETSHITUN



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

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT 1M 00J1aCTh
3HAHUSA

Ko u HaumeHOBaHUe
npogeccuoHaILHOM
KOMIIETEeHIHH;
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
o0nacTu Ternopu3uKu
Y DHEPTETUKH, SITICPHBIX
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
MIPOMBIIIIIICHHOCTH H
SHEPTEeTHUKHU.
0€301acHOCTh
JKCIUTyaTalluu U
paaralOHHBII
KOHTPOJIb aTOMHBIX

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

Ocnosanue:
[TpodeccrnonanbHbIM
cranmapt: 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
bu3nIeCcKux u CHCTEMBI o0ecriedeHuss | TpeOOBaHUM U HKOJIOTHUECKUX
TerI0(pU3NIeCKUX 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 [TpodeccronanbHbI 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
M3IYyYCHUsS C 00bEKTaMH 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 U 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




MaTeMaTHYECKON U
VHKEHEPHOU
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-
¢du3nvecKre npoueccs
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 SIBJICHUMN
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
MaTepuasoB, 00bEKTOB
1 YCTaHOBOK aTOMHOM
MIPOMBILIJIEHHOCTH U
SHEPTETHUKHU.
0€301acHOCTh
JKCIUTyaTalluu U
paavalMOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;
SnepHbIe peaKTopHl,
SHEPIreTUYECKUE
YCTaHOBKH,
TETUIOTUIPABIINYECKUE
Y HEUTPOHHO-
¢bu3nvecKne npoueccs
B aKTHBHBIX 30HaX
SIIEPHBIX PEAKTOPOB,
TETUIOHOCHUTEIH 1
MaTepHabl SIEPHBIX
PEaKTOpPOB, SIACPHBII
TOILIMBHBIN ITUKII,
CHCTEMBI 00eCTICUCHMUS

AKCIIEPUMEHTA, K
IMOJITOTOBKE
COOTBETCTBYOIINX
AKCIIEPUMEHTAJIbHBIX
CTEHI0B

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028

ITK-3 [1] - Criocoben k
Yy4acTHIO B
WCCJICJIOBAaHUH U
UCIIBITAHUU OCHOBHOTO
000pyTI0BaHUS AaTOMHBIX
ANEKTPOCTAHIIUMI B
rporiecce pa3paboTKu 1
CO3IaHUS

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 3aKOHOMEPHOCTEN 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- TEIUIOTHIPABIMYCCKHE  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
KOMILUICKCBI JIJIs1
HCCIICIOBAHUS SIBJICHUMN
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 Jijist
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 MOTEHIIAAJ JUCITATLIIAHBI

Hamnpasnenus/nenu 3amaun BocuTaHus (KOx) BocnurarenbHbIi MOTEHIIHAT
BOCITUTAaHHUS IUCHHUILINH

[IpodeccuonanpHOE Coznanue ycioBui, 1.Mcnonbp30Banyue BOCIUTATEILHOTO
BOCITUTaHUE 00ecCIIeYnBaIoIINX, MOTEHIIHaNa TUCIUILINH

dbopMHUpOBaHKE YYBCTBA TUYHOU
OTBETCTBEHHOCTH 33 HAYYHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynprarsl
HUCCIENOBAHUN U UX IIOCIIEICTBUSI

(B17)

podeCCUOHATBHOTO MOTYJIS TS
(hopMupOBaHHS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 32 JIOCTH)KCHHE
muaepctBa Poccuu B Benymmx
Hay4YHO-TEXHUYECKUX CEKTOpax 1
(hyHIaMEHTaIbHBIX UCCIIETOBAHUSIX,
00€eCIeunBaroINX €€ SKOHOMUYECKOE
pa3BUTHE U BHEIIHIOK 0€30MaCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO OOy4EHHS,
00CYXJIeHUS COLMaTbHON U
MPAKTUYECKON 3HAUUMOCTH
pe3yabTaTOB HAyYHBIX UCCIEIOBAaHUN
Y TEXHOJIOTHYECKHUX Pa3padOTOK.
2.Vcnonb30BaHrE BOCIUTATEIBLHOTO
MOTEHIMAaJa TUCITUTUIHH
npodeccnoHaTEHOTO MOIYJIS IS
(hopMupOBaHUS COMATIBHON
OTBETCTBEHHOCTH YUEHOTIO 3a
pe3yJIbTaThl UCCIEA0OBAHUM U UX
MOCJIE/ICTBUS, Pa3BUTHUS
HCCTIE0BATEIIbCKUX KaueCTB
MTOCPEJICTBOM BBHITIOJTHEHHS Y4eOHO-
HCCIIEN0BATEIBCKUX 3aJaHHMH,
OPUEHTUPOBAHHBIX HA U3YYEHUE U




MIPOBEPKY HAYYHBIX (PAKTOB,
KPUTHUYECKHH aHAIIN3 MyOJIMKaluii B
npodeccuoHaIbHON 00J1aCTH,
BOBJICUCHUS B pealIbHbIC
MEXIUCIUIUTMHAPHBIE HAYYHO-
UCCIIEI0BATEILCKUE TPOCKTHI.

[IpodeccuonanpHOE
BOCITUTAHHE

[TpodeccnonanpHOe
BOCITHTaHHUE

Co3nanue ycaoBUid,
00eCIeYnBaIomuX,
dbopmupoBaHHe
OTBETCTBEHHOCTH 32
po¢eCCHOHANIBHBIN BBHIOOD,
npodeccuoHabHOE pa3BUTHE U
npodeccuoHanbHbIe PeIIeHus
(B18)

Cozpmanue ycioBHi,
o0ecrieunBaroIuX,
(GbopMHUpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYpPbI
MOMCKAa HECTAHJAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUIECKUX
peuIeHui, KpUTHIECKOT O
OTHOUIECHHMSI K UCCIIEIOBAHUSAM
JHKeHay4dHoro Tojika (B19)

Hcrnonp30Banye BOCIUTATEIBHOIO
MOTEHI[KaIa JUCIATLINH
poeCCHOHATTEHOTO MOIYJIS JJIST
(hopMUPOBaHHUS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccnoHabHOE pa3BUTHE
MOCPEICTBOM BBIOOpA CTYICHTAMHU
WHIUBUAYAIBHBIX 00pa30BaTEIIbHBIX
TPAEKTOPHI, OPraHU3aIIUN CUCTEMBI
OOIICHHS] MEXKIY BCEMU YIaCTHHKAMU
00pasoBaTebHOIO MPoIiecca, B TOM
YHUCJIE C UCIIOJIb30BAHHEM HOBBIX
UH()OPMAITMOHHBIX TEXHOJOTHMA.
1.Mcnons30BaHNE BOCIIUTATSILHOTO
MOTCHITUAIA TUCIUTIINH/TIPAKTHK
«Hay4Ho-uccnenoBarenbpckas padboray,
«[IpoexTHas npakTuka», «HayuHbrii
CEeMHUHAp» IS

- popMHUpOBAHUS TOHUMAHUS
OCHOBHBIX IIPHHIIAIIOB U CIIOCOOOB
HAy4YHOTO MMO3HAHUS MUPA, Pa3BUTHS
HCCIEIOBATCILCKUX KAUeCTB
CTYJEHTOB MOCPEACTBOM UX
BOBJICUCHHS B UCCIIEIOBATEILCKUE
MPOEKTHI 1O 00IACTAM HAYyYHBIX
uccaeaoBanui. 2. Mcrnonbp3oBanne
BOCIIMTATEILHOIO MMOTEHI[MAJIA
nucturiu "Victopust Hayku u
unxeHepun', "Kpurnueckoe
MBIIIJICHAE U OCHOBBI HAYIHOMN
KOMMYyHUKaluu'", "BBenenue B
cnenuanbHOCTh", "HayuHo-
ucclenoBarenbckas pabora",
"Hayunblit cemunap" aiis:

- opmupoBaHuUs CIOCOOHOCTH
OTJIENISITh HACTOSIIUE HAYIHBIC
WCCIIETIOBAHUS OT JDKEHAYIHBIX
MTOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmupoBaHUS KPUTHUECKOTO
MBIIIJICHHS, YMEHHS pacCMaTpUBaTh
pa3IUYHbBIE UCCTIETOBAHUS C
9KCIIEPTHOM TIO3HIIMH MTOCPEICTBOM
00CYXJIEHUS CO CTyJIeHTaMU
COBPEMEHHBIX HCCIIEIOBAaHU,




[TpodeccuonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
o0ecneyuBaromux,
(bopMUPOBaHKE KYJIBTYPHI
snepHoi 6e3omacHocTr (B24)

HCTOPUYECKHUX MPEANOCHIIOK
MOSIBJICHUSI T€X WJTU WHBIX OTKPBITUI U
TEOPHUH.

1.Mcnonb30BaHuEe BOCIUTATEIIHLHOTO
moTeHIraia 0jioka
npodecCHOHATBHBIX AUCIUILINH TS
(hopMUpOBaHUS YyBCTBA TUUHOMN
OTBETCTBEHHOCTH 32 COOJIO/ICHUE
SIICPHOM M paIMallMOHHOMN
0€30IMMacCHOCTH, a TAKXKE COOII0ICHUE
roCy/1apCTBEHHBIX 1 KOMMEPYECKHUX
taiiH. 2.Mcnonp3oBaHue
BOCIHUTATEIHHOTO MTOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCITUTLINH
«AKTyaJbHbIe TPOOIIEMBI
skcmuryaTaruu ADCy», «OCHOBBI
9KOJIOTHUYECKOM 06€30MacHOCTH B
SIIEPHOUN YHEpreTHKe, «CUCTEMBI
pavalliOHHOTO KOHTPOJISH ISt
(hopMUpOBaHHE JTHIHOM
OTBETCTBEHHOCTH 3a COOJI0/ICHUE
9KOJIOTHUYECKON U PalMallMOHHON
0€30MMacCHOCTH MOCPEICTBOM U3YUECHUS
OCHOBOIIOJIATaAl0IINX JOKYMEHTOB 110
KYJIbType si7IepHOI 0e30MacHOCTH,
pazpabotanasix MATI'ATO u
POCCUUCKUMU PETYIUPYIOLIIUMU
OpraHaMu, HOPM U TIPABUJT OOpAIICHHS
C paAOaKTUBHBIMU OTXOJAMH U
SIIEPHBIMU MaTepUATIAMH.
3.Ucnonb30BaHre BOCIUTATEILHOTO
MOTEHIIMAA YICOHBIX JUCIUILTAH
«KOHTpONb M TMAarHOCTHKA SAEPHBIX
SHEPTETUYECKUX YCTAaHOBOK),
«HanexHocTs 000pyI0BaHUs aTOMHBIX
PEaKTOPOB M YIIPaBIECHUE PUCKOM,
«be30macHOCTh SIepPHOTO TOTIMBHOTO
LHKJIa, «SAepHbIe TEXHOJIOTUU U
9KOJIOTHS TOIUTMBHOTO IIUKIIa» IS
(hopMUpOBaHUS JIMUHOMN
OTBETCTBEHHOCTH 3a COOIII0/IEHNE U
obecrieueHrne KnOEpOE30MacHOCTH U
nH(POPMAIMOHHOH 0€30MacHOCTH
00BEKTOB aTOMHOMW OTPACH Yepe3
M3Y4YEeHHE BOIIPOCOB OPraHU3alluN
nH(pOpMaLMOHHON 6€30MacHOCTH Ha
00BEKTaX aTOMHOU OTPACIIA, OCHOBHBIX
MIPUHIIAIIOB TTOCTPOCHUS CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS HHPOPMAIIHH,
MIPUHIIUIIOB TOCTPOCHUS
TTYOOKORIIETIOHUPOBAHHON 1 THOKOM




CUCTEMBbI 0€30I1aCHOCTH SEPHO-
(bu3nIecKux 0OBEKTOB.
4.Vcnonb30BaHHe BOCIUTATEILHOTO
MOTEHIINAJa COIepKaHus OJIoKa
JTUCIHUILIAH «QKO0NI0Tus», «CrucTeMbl
paAMaIMOHHOTO KOHTPOJIS», «OCHOBBI
9KOJIOTMYECKOl 0e301acHOCTH B
SIIEPHOM SHEPrEeTUKE IS
(hopMUpOBaHUS OTBETCTBEHHON
9KOJIOTUYECKOM ITO3ULIUU
MOCPEICTBOM M3YyUEHHUS BOIIPOCOB
00ecCTeYeHNs: TAaKOTO YPOBHS
6e3onacHoct ADC, mpu KOTOPOM
BO3/ICHICTBUE HA OKPYKAIOIIYIO CpENy,
o0ecreunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, TIOJIJICPIKAHUE UX I[EIIOCTHOCTH
U JKU3HeoOecTeuynBaromux (pyHKIni,
gepe3 pacCMOTPEHUE BOIPOCOB
pasvalMOHHOTO KOHTPOJIA MIPH
3aXOPOHCHHH U TIEPepabOTKH SICPHBIX
OTXOJI0B, BOIIPOCOB 3aMbIKaHUS
SIIEPHOTO TOILTUBHOTO IHMKJIA.

[IpodeccuonansHoe
BOCITUTAHHE

Co3nanue ycioBHid,
00ecIeynBaromux,
dbopMHupoBaHHE
OTBETCTBCHHOCTH 32
obecrieueHne
KnOepOe301macHOCTH OOBEKTOB
aToMHOU oTpacnu (B25)

1.Ucnonb30BaHre BOCIUTATEIHHOTO
NOTeHIIMaa 0JIoka
po(heCcCUOHATBHBIX AUCHUTUIHH IS
(hopMUpOBaHHS YyBCTBA TUIHOMN
OTBETCTBEHHOCTH 3a COOII0/ICHUE
SIIEPHOM M paiialliOHHON
0€30IMMacHOCTH, a TaKXkKe COOI0/IECHUE
rOCYJIapCTBEHHBIX U KOMMEPUYECKHUX
taiiH. 2.Mcnonp3oBaHue
BOCITUTATEIHLHOTO MOTSHITHAIA
CoJiep>KaHusl y4eOHBIX TUCITUTLINH
«AKTyasbHbIEe TPOOIIEMBI
skcmuryatauu AD9C», «OCHOBBI
9KOJIOTUYECKON O€30MacHOCTH B
SIIEPHOM 3HEepreTuke», «CrucreMsl
paauaMOHHOTO KOHTPOJIS ISt
(hopMUpOBaHHE THYHOM
OTBETCTBEHHOCTH 3a COOJIIOZICHUE
JKOJIOTUYECKON U paIMALMOHHOMN
0€30MMacCHOCTH MOCPECTBOM U3YUECHHUS
OCHOBOIIOJIAralonX JOKYMEHTOB 1O
KyJIbTYpE s/IepHOM 0€301MacHOCTH,
pa3paboranusix MAI'ATO u
POCCUHCKHMHM PETYIUPYIOIINMHI
OpraHaMu, HOPM U TPaBUJI OOpaIeHHS
C PaIMOAKTUBHBIMHU OTXOJIAMH U
SIIEPHBIMU MaTepHUaIaMH.
3./cnionp30BaHHE BOCITUTATEIBHOTO
MOTEHIIUAaa Y4eOHbIX JUCIUILTIH
«KOHTpOIb M TMarHOCTHKA SIEPHBIX




[IpodeccuonanpHOE
BOCITUTAHHE

Co3anne yciaoBUid,
00eCcreunBaroIInX,
(dhopMHUpOBaHKE OTBETCTBEHHOM
sKosIornueckoit mozunuu (B26)

SHEPTETUYECKUX YCTAaHOBOKY,
«HanexHocTh 000pyIOBaHUS ATOMHBIX
PEaKTOPOB M YIIPABICHUE PUCKOM,
«be30macHOCTh SIEPHOTO TOTUTMBHOTO
IIUKJIaY, «SI1epHbIe TEXHOJIOTHUH U
9KOJIOTUS TOIIMBHOTO IIUKJIa JJIs
(hopMuUpOBaHUS JIMUHOMN
OTBETCTBEHHOCTH 3a COOJIIOJICHHE U
obecrieueHre kKuOepOE30MacCHOCTH U
nH(POPMAIIMOHHOHN 0€30MacHOCTH
00BEKTOB aTOMHOMW OTPACIU Yepe3
M3YYCHHE BOIIPOCOB OPraHU3alun
nH(pOpMaIMOHHOM 0€301MaCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIA, OCHOBHBIX
MPUHITUIIOB TTOCTPOCHUS CUCTEMBI
ACYTII sinepHbIX 00BEKTOB, METO/IOB
3aIUTHl U XpaHCHUS] HHPOPMAIIHUH,
MPUHIIAIIOB TIOCTPOCHUS
rI1yOOKORIIETIOHUPOBAHHON M THOKOM
CUCTEMBI 0€30ITaCHOCTH SIICPHO-
(hbu3nIecKuX 00BEKTOB.

4 Vcnonp30BaHUE BOCIIUTATEIBHOTO
MOTEHITMAIA COACp)KaHUus OJIoKa
JHUCIHUILUINH «DKOJI0TUs», «CUCTEMEBI
paaraIiiOHHOTO KOHTPOJIS, «OCHOBBI
DKOJIOTUYCSCKOI 0€30I1aCHOCTH B
SIIEPHOM YPHEPTETUKEY JIIS
(hopMHUPOBaHHS OTBETCTBCHHOMN
9KOJIOTHYCCKOM MO3UIIHH
MTOCPEJICTBOM U3YYCHHS BOITPOCOB
o0ecrneveHns Takoro ypoBHs
6e3onacuoctu ADC, pu KOTOPOM
BO3/ICIICTBIE HAa OKPYKAIOIIYIO CPELy,
obecrieunBaeT COXpaHCHHUE MTPUPOTHBIX
CUCTEM, TOJIEpP>KaHUE UX IEIOCTHOCTH
Y KU3HEOO0eCTIeUNBAIOINX (QYHKIIUM,
4yepe3 pacCMOTPEHHE BOIIPOCOB
paMaIIMOHHOTO KOHTPOJIS PH
3aXOPOHEHHH U TIepepaboTKU SIEPHBIX
OTXOJIOB, BOIIPOCOB 3aMBIKAHUS
SIIEPHOTO TOTLTUBHOTO IMKJIA.
1.Mcronp30Banne BOCIIUTATEILHOTO
MOTEeHIMaa 0JIoKa
podecCHOHATBHBIX AUCIHILINH JIIS
(hopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 3a COOJIIOACHHE
SIZIEPHOM M paIMAlIMOHHOMN
0€e30MMacHOCTH, a TaK)Ke COOJII0IEHNE
rOCy/IapCTBEHHBIX 1 KOMMEPUECKHUX
TaiiH. 2.Mcnoap30BaHue
BOCIIMTATEILHOIO MOTEHI[AJIA
COJICpKaHUs YUCOHBIX TUCITUTUIAH




«AKTyajbHbIe TPOOIIEMBI
skcmryaTauu ADCy», «OCHOBBI
9KOJIOTMYECKOM 0e301acHOCTH B
SIIEPHOU dHEpreTuKe, «CUCTeMbI
PaAMalMOHHOTO KOHTPOJISH ISt
(hopMUpOBaHHE THYHOM
OTBETCTBEHHOCTH 3a COOJII0/ICHUE
JKOJIOTUYECKOU U PaMallMOHHON
0€30MMaCHOCTH MMOCPECTBOM U3YUECHHUS
OCHOBOIIOJIATAIOUINX JTOKYMEHTOB IO
KYJIbTYpe siZIepHOI 0e30macHOCTH,
paspaboranasix MATATO u
POCCUUCKUMHU PETYIHUPYIOIUMU
OpraHaMu, HOPM ¥ TPaBUJT OOpaICHHS
C paAOaKTUBHBIMU OTXOJaMH U
SIIEPHBIMU MaTCpUATIAMH.
3.Ucnonb30BaHne BOCIUTATEILHOTO
MOTEHIIMATA YICOHBIX TUCIUTUIIHH
«KOHTpONs M TMarHOCTUKA SAEPHBIX
JHEPreTHYECKUX YCTAaHOBOKY,
«HanexHocTs 000pyn0BaHUs aTOMHBIX
PEaKTOPOB H YIPABICHUE PUCKOM),
«be30macHOCTh s11€pHOTO TOTIMBHOTO
UKJIaY, «SepHble TEXHOJIOTHH U
9KOJIOTHS TOIUIMBHOTO ITUKJIIA» IS
(hopMUpOBaHHS TUTHON
OTBETCTBEHHOCTH 3a COOJII0/IEHNE U
obecrieueHre KuOEpOE30MacHOCTH U
UH(POPMALIMOHHON 6€30MaCHOCTH
00BEKTOB aTOMHOM OTPACIHU Yepe3
U3y4eHHE BOTPOCOB OpraHU3aIlluu
nH(pOpMaLIMOHHON 6€30MacHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MIPUHIIAIIOB TTIOCTPOCHUST CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS HHPOPMAIIHH,
MPUHIIUIIOB TOCTPOCHUS
IYOOKORIIETIOHUPOBAHHON 1 THOKOM
CHCTeMBbI O€30MaCHOCTH SJIepHO-
(u3HUECKUX OOBEKTOB.
4.Vcrionbp30BaHHE BOCITUTATEILHOTO
TOTEHITMAJa CoJiep)KaHus OJoKa
TUCITUTLIAH «DKONIOTUs», «CUCTEMBI
panuaoHHOTO KOHTPOJIs», «OCHOBBI
9KOJIOTHYECKOM 06€30MacHOCTH B
SITICPHON DPHEPTETHKEY IS
(hopMUpOBaHUS OTBETCTBEHHOMN
YKOJIOTUYECKON TTO3UITHHA
MIOCPE/ICTBOM HU3YyUEHHs BOIIPOCOB
o0ecrneveHns Takoro ypoBHs
6e3onacHoctu ADC, pu KOTOPOM
BO3/ICHCTBUE HA OKPYKAIOIIYIO CPENly,




o0ecreynBaeT COXpaHeHHEe PUPOIHBIX
CUCTEM, TIOJIJIEPKAaHUE UX I[EITOCTHOCTH
U )KM3HE00eCTIeUNBAIOIINX () YHKIIUMH,
gyepe3 pacCMOTPEHUE BOIPOCOB
paIuaIOHHOTO KOHTPOJIS TIPH
3aXOPOHCHHH U TIEpepabOTKH SICPHBIX
OTXOJIOB, BOIIPOCOB 3aMbIKaHHSI
SIIEPHOTO TOTLTUBHOTO IHMKJIA.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILIUHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:

Ne
.1

HaumenoBanue
pasnena yuyeOHOM
AUCHHUILIHHBI

Henean

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.

O0s13aT. TeKyui

KOHTPOJIb ((popma*,

HeJeJIs )

MakcuMaJbHBIA
0aJui 3a pasgen™*
ATTecTan s
pazaesa (popma*,
HeJeJs)
Nuaukaropsbl
0CBOCHUSA
KOMIIETCHIUU

6 Cemecmp

Yacts 1

16/16/8

N
(63}
1
oo

K1 3-T11K-3,
V-IIK-3,
B-TIK-3,
3-T1K-6,
V-TIK-6,
B-TIK-6,
3-I1K-10.2,
V-11K-10.2,
B-T1K-10.2

YacTtb 2

9-15

14/14/7

25 KH-15 | 3-1IK-3,
V-TIK-3,
B-TIK-3,
3-T1K-6,
V-TIK-6,
B-IIK-6,
3-I1K-10.2,
VY-T1K-10.2,
B-T1K-10.2

Hmoeo 3a 6 Cemecmp

30/30/15

50

KonTpoJbHble
MEPONpPUATHSA 32
Cemectp

6

50 €] 3-I1K-10.2,
VY-T1K-10.2,
B-TIK-10.2,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-T1K-6,
VY-TIK-6,




| | B-TIK-6 |

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS

*

(wm) sK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB J1oJpKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

KN KonTposb 1o uroram

5 OK3aMeH

KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
6 Cemecmp 30 30 15

1-8 Yacrsp 1 16 16 8

1 IToJis1 MOHM3MPYIOLIET0 U3/TyYeHUsl. Bcero ayautopHbIX yacoB
XapakTepUCTUKH MOJIEH HOHU3UPYIOIIETO U3TyUYEHHUS. 2 | 2 | 1
Jlo3umerpuueckue BeandrHbl. OCHOBHBIE 3a/1a41 Omntaiin
JI03UMETPUH. 0 |0 |0

2 B3aumopneiictBue GOTOHHOIO M3JIy4eHHs C BelIeCTBOM Bcero aynuropHbIX yacoB
[Tpornecchr mpeodpa3zoBaHus YHEPTUU (POTOHHOTO UZTYYCHUSA B | 2 \ 2 \ 1
BemiecTBe. Teopus bparra-I'pes. Duepreruueckas Owutaiin
3aBUCHMOCTH YYBCTBUTEIIBHOCTH JIO3UMETPOB (DOTOHHOTO 0 0 0
U3JIy4EHUS.

3 HNonunszanmoHHble 103MMeTPUYECKHUE 1eTEKTOPbI. Bcero ay1uTopHbIX 4acoB
HoHn3anmoHHbIE KaMephI B NOJISIX HENPEPBIBHOTO U 2 | 2 | 1
HUMITYJICHOTO U3i1y4eHus. KonaeHcaropHble kKamepsl, Ownnaiin
ra3zopaspsHble CUETYNKH, I0JIOCTHBIE HOHU3ALIMOHHBIE 0 0 0
KaMephl.

4 Jlo3umMeTpusi TOPMO3HOTO U3JTyYCHHUS. Bcero aynutopHbIX yacoB
ToscTOCTEHHBIE MOHU3AMOHHBIE KaMEPhl, KBAHTOMETP. 2 ‘ 2 ‘ 1

Onnaiin
0 0 [0

5 CuMHTH/UIIMOHHBIA MeTO/ 103UMeTPHHU (GOTOHHOIO Bcero ay1uTopHbIX 4acoB
U3JIyYeHH. 2 IE (1
DHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIbHOCTH Ownnaiin
CIMHTWUISILIMOHHOTO TO3UMETPA B TOKOBOM M CUETHOM 0 0 0
peXUME.

6 DoToXMMHYECKOE NeHCTBHE U3JTYYCHUI. Bcero ayiuTopHbIX 4acoB
OcHOBHBIE XapaKTepUCTUKH (HOTOTrpaduIECKOTO U 2 ‘ 2 ‘ 1
XUMHUYECKOTO METOJI0OB I03UMETPHUH. Omnnaiin

0 |0 |0

7 JIloMHUHMCLHEHTHBIE MeTOAbI J03UMETPHH. Bcero aynutopHbIX yacoB
MexaHn3MBbl paaro(pOTOIIOMUHECHEHIIUH U 2 IE |1
paguoTepMorOMUHECIeHIINKY. KuHeTnka Ownutaiin
paaroTepPMOIIOMUHECIICHITHM. 0 ] 0 ] 0

8 IlosrynpoBOoIHUKOBBIE [1€TEKTOPbI. Bcero ay1uTopHbIX 4acoB




HOHynpOBOHHHKOBBIG ACTCKTOPHBI KaK JO3UMCETPLI

2 |2 |1

WOHMU3UPYIOLEro u3iydeHus. OCHOBHbBIE XapaKTEePUCTUKH Ownutaiin
[IPUMECHBIX I1OJIYIIPOBOJHUKOB. 0 0 0
9-15 Yacrp 2 14 14 7
9 Jlo3umeTpus 3apsiKeHHBIX YACTHII. Bcero aynutopHbIX yacoB
OKCIIEpUMEHTAIIBHBIE U PACYETHBIE METOBI JO3UMETPUN 2 | 2 | 1
3JIEKTPOHHOI'O U3J1y4YCHUS. Onnaiin
0 |0 |0
10 Jdo3umerpusi HEUTPOHOB. Bcero aynutopHsIx 4acoB
[Ipumenenne pa3nuYHbIX METOJIOB PETUCTPALIUU HEUTPOHOB 2 \ 2 \ 1
IUIL OIIPEIEIICHUS 103l HEUTPOHHOIO U3IIyYCHMUS. Omnunaiin
0 |0 |0
11 Jo3uMeTpusi 60JIbIIKX 103. Bcero aynutopHbIx 4acoB
MeTtoapl H3MepeHus 103 B MOJIAX BBICOKHUX IIOTOKOB 2 | 2 | 1
W3JIYy4CHMUS. Omnunaiin
0 [0 [0
12 TenJioBoe aeiicTBHEe HOHU3UPYIOLIET0 U3JIYYCHHU. Bcero ayuTopHbIX 4acoB
TemnoBoe neiiCTBE HOHU3UPYIOLLETO U3ITYyYEHHUS. 2 | 2 | 1
Kanopumerpuyeckuii MeTOa 103UMETpUU. Peskumbl paboThI Omutaiin
KaJIOPMMETPOB. 0 I Ik
13 JIIID-cnexkTpbl U pagnannoHHbie 3¢ ¢eKThl. Bcero ayutopHbIX 4acoB
HoHn3annoHHO-UMITyIbCHAs METOAUKA n3Mepenus JII1O- 2 |2 |1
crniekTpoB. HepaBHOMepHas noHM3aLus U peKOMOMHALMOHHBIA | OHnaliH
METO/I. 0 |0 [0
14 OcHoBHbBIC 321241 MEUKPOI03HMETPHH. Bcero aynuropHbIX yacoB
OcHOBHBIE 337124l MUKPOI03UMeTpun. DIyKTyanuu 2 | 2 | 1
MOTJIOLEHHON PHEPrUU. MUKPOIO3UMETPUUECKNE BENUUUHBL | OHIalH
1 METOJBI NX ITOJTydCHUS. 0 | 0 | 0
15 Jlo3uMeTpHsi HHKOPIIOPHUPOBAHHBIX PAAMOHYKJIH/I0B. Bcero aynutopHbIX yacoB
Jlo3uMeTpusi ”HKOPIIOPUPOBAHHBIX PaJMOHYKIIUIOB. 2 | 2 | 1
Kuneruka popmupoBanus 1035bl. Ownnaitn
0 I [0
16 3aki04uTeNbHbINA 0030p Bcero aynutopHbIX yacoB
3aKIIOYNTETHHBIN 0030D 0 0 [0
Onnaiin
0 0 |0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenne | IloiHOe HAMMEHOBaHHUE

OK DIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBEIE IEKIIUU

BM Buneo-maTepuaisl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTbl

5CM DNEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
nC VM HTEepaKTUBHBIA CAaWT




TEMBI JIABOPATOPHBIX PABOT

Henesan | Tembl 3ansiTuii / Conepxxanue

6 Cemecmp

I[OSI/IMeTpI/I‘-IeCKI/IC BCJIMYHMHBI U UX CAUHUIIBI.

1

2 du3nYecKrue OCHOBBI IO3UMETPHH.

3-4 Onpenenenne YHEPreTHUECKOTO pacipeieleHus 0eTa-4acTUIl M MOTJIOMIEHHON 036l OeTa-
U3JTyYCHHS.

dusnueckue IIPpOHCCChl B MOHU3AITMOHHBIX KaMCpax.

-8 HccnenoBanue 103MMETPUYECKUX XaPAKTEPUCTUK HOHU3AIIMOHHBIX KaMep.

5
6 MoHn3a1MOHHBIN METO I03UMETPHUH.
7
9

CUMHTHIISIIMOHHBIN M JIFOMHUHECIIECHTHBIM METOJIbI IO3UMETPHH.

10 Jlo3umMeTpust adpo30Jiei 1 ra3oB.

11-12 | DHepreruveckas 3aBUCUMOCTb YyBCTBUTEILHOCTH ra30pa3psiIHBIX CYCTYUKOB B
J03UMETPUYECKOM pEKHUME.

13 JIIID-meTpusi 1 MUKPOJO3UMETPUS

14 H3mepenne 10361 HEMTPOHOB PA3TUYHBIX SHEPTUM.

15 dotorpaduveckuii 1 XUMHYECKHH METObI JTO3UMETPHH.

16 AGCOJIIOTHOE U3MEPEHUE MOIIHOCTH J103bl PEHTT€HOBCKOI'O M3JIyUECHHMSL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoeHHE JUCHUILIMHBI IPOXOAUT B OCHOBHOM IO CJIEAYIOLIEH CXEME: JIEKIUU, CEMUHAPCKUE
3aHATHUS C OTYETOM O PEIHICHHBIX 3ajaydax, jJabopaTopHbIE pabOTHI C MOCIEAYIOUIEH 3aIluTON AJs
3aKpEIUICHUSI TEMBI, MPOMEKYTOUYHBI KOHTPOJIb 3HAHWM, pElIEHHE 3aJad IO PSgy TEM Kypca,
MTOTOBBIN DK3aMEH.

7. ®OHJI OHEHOYHbIX CPEACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX HWHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JUCLUIUINHE.

Csi3p Mexay (opMHUpPYEMBIMH KOMIIETEHIHSMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IpeJCcTaBIeHa B cleAyromel Tadnuue:

KOMHeTeHHI/IH I/IHI[I/IKaTopr OCBOCHUSA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KII 1)
TIK-10.2 3-TIK-10.2 D, K-8, K1-15
V-TIK-10.2 D, KU-8, KI-15
B-TIK-10.2 D, K1-8, K1-15
TIK-3 3-TIK-3 D, KU-8, KI-15
V-TIK-3 D, K1-8, K1-15
B-TIK-3 D, K-8, K1-15
TIK-6 3-TIK-6 D, K-8, K1-15
V-TIK-6 D, KU-8, K1-15
B-IIK-6 D, KU-8, KI-15

I xaabl oeHKU 00pa3oBaTeIbHBIX H0CTUKEHUI




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka
«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 539.1 K49 lozumeTpusi HOHU3UPYIOIUX U3ITy4deHul : yuebHoe nocobue, Kpamep-Arees E.A.,
Cwmupnos B.B., Kiimmanos B.A., Mocksa: HUAY MU®U, 2015

2. 539.1 C50 MopaenupoBaHue mpoliecca epeHoca 3J1eKTPOHOB B 3a/1a4ax pajualiioHHON (U3UKY :
yaebHoe mocodue 1st By308, CmupHoB B.B., Mocksa: MU®U, 2008

3. OU K49 Panuanuonnas nosumerpus : Monorpagus, Kpamep-Arees E.A., Cmupuos B.B.,
Kmmmanos B.A., Mocksa: HUSTY MUDU, 2014



4. 539.1 K49 Paananmonnas nosumetpus : Mmonorpadus, Kpamep-Arees E.A., CmupnoB B.B.,
Kmmnmanos B.A., Mocksa: HUSIY MUDU, 2014

5. DU C23 COopHUK 3a7a4 110 TEOPUH MTePEeHOCca, TO3UMETPUHU U 3aIIUTE OT HOHU3UPYIOIINX
M3JIy4eHHH : yaeOHoe mocobue s By30B, [lanun MLII. [u np.], Mocksa: HUSTY MU®DU, 2011

6. 539.1 C 14 Snepnas pusuka u mo3uMeTpus : yuaed. mocodue s By3oB, CazoHoB A.b.,
Boropoackas M.A., Mocksa: FOpaiit, 2020

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[TPOI'PAMMHOE OBECIIEYEHHE:

CHeHI/IaHLHOC IporpaMmMHOC o0ecrieueHne He Tpe6yeTc;I
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHYECKOE 00ecTiedeHne He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU U1 CTYAEHTOB

B Kypce paCCManI/IBaIOTCSI OCHOBHBIC Q)yHﬂaMCHTaHBHI)Ie HpI/IHIII/IHI)I U MCTOAbI I[OSI/IMCTpI/II/I
MOHU3HPYIONIUX U3JIYYeHH Ha OCHOBAaHUM OCOOCHHOCTEH B3aMMOJCHCTBUSA PA3JIMYHBIX BHUOB
I/IOHI/ISI/IpyIOHH/IX I/ISHy‘IeHI/Iﬁ C BCHICCTBOM. HCJ'IB npenoz[aBaHm{ I[aHHOfI JOUCHUIIIINHBI COCTOUT B
HN3JI0OKCHUU OCHOBHBIX METOJI0B onpeneneHm[ KOJIMYCCTBCHHBIX W KA4YCCTBCHHBIX XapaKTCpI/ICTI/IK
MOJIE MOHU3UPYIOLIET0 U3JIYyYEHUs B BEIIECTBE M COOTBETCTBYIOIIMX BEJIMYMH SHEPTOIOIIIONICHMS,
OTIPECTSIONIUX TIOCTEACTBUS BO3JCHCTBUS HOHH3UPYIOIIETO HU3NMy4YeHUsT Ha OOBEKTHl JKUBOU U
HEXUBOW MPUPOIBL.

OCHOBHBIMH 33Ja4aMU OCBOECHHUS TUCHMILINHEI SIBIISIOTCS:

* monydyeHue 0a3oBoi MHpOpManMM O 3aadyax U METOJaX OMNPENENICHUs XapaKTePUCTHK
BCIINYNH BHGPFOHOFHOHICHI/ISI I/IOHI/ISI/IPYIOHIGFO HSqueHHﬂ B BCIICCTBEC C y‘-IeTOM KOJIM4YeCTBa U
KadecTBa W3IIYYCHUS;

d IIOHNUMAaHUEC q)yHKHI/IOHaHBHI)IX OCO6€HHOCT€I>1 U HCIIOJIB30BAHHUA OCHOBHBIX THIIOB
)IOSI/IMeTpOB JJISL I/ISMepeHI/ISI )IOSI/IMeTpI/I‘ICCKI/IX BCIINYHH,

* TMOJy4Y€HHE NPAKTUYECKUX HABBIKOB B MPUMEHEHUU METOJOB JO3UMETPUU IS pEUICHUs
MPUKJIATHBIX 33]1a4.

OTH 337a41 pealn3yroTCsa Ha OCHOBE 3HAHMMA:

* (u3NUYECKUX SBICHUN B3aUMOJICHCTBUS HWOHHM3UPYIOIINX HW3JIYUYEHUH C BEIIECTBOM,
OTIPENIEISAIONINX  TIPOIIECCHl TIepeHOCca W3JIYYCHHUH, SHEPTOINOTIOMEeHHsT | (HOPMUPOBAHUS TO3HBIX
TIOJIeH;



* crienu(PUKA XapaKTEPUCTUK BEIWYUH 103 M pacupeneieHuid 103 (TMOrJomeHHas /1034,
SKBUBAJICHTHAss M aMOWEHTHAas J103a, OKCIO3MIMOHHAs J103a, pacrhpeaenenue go03 no JIID,
MHUKPOJI0O3UMETPUUYECKUE BEJIMUUHBI);

®* OCHOBHBIX MCTOIOB pvaeTa nu I/ISMepeHI/ISI JO3HBIX pacnpe):[eneHHﬁ B BCIICCTBC IJIA
pa3HHquIX BHUJIOB I/ISHy‘-IeHI/ISI;

* 0COOCGHHOCTEH XapaKTEPUCTHK JO3MMETPOB U O0JACTH WX MPUMEHHUMOCTH ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IIPEIIOJABATEJEN

BBenenue B pazaen paguannoHHON pu3uky - no3umerpuio. OCHOBHBIE 3a7auil IO3UMETPHH.

Llenpi0 OTHOTO M3 pa3JeNioB pajUuallMOHHON (PM3UKU — JO3UMETPHH — SBISETCA pa3paboTKa
TEOPETUYECKUX M OKCICPUMEHTAJIBHBIX, IPUMEHHMBIX Ha IPAKTUKE, METOJOB KOJIUYECTBEHHOMN
OLIGHKH BO3JIEHCTBUS PA3JIMYHBIX BUJOB MOHU3UPYIOLIMX M3Jy4YeHUI Ha OOBEKTHI )KUBOM M HEKUBOI
npupoabl. PaccmaTprBaloTCsl AUana3oHbl SHEPTUM HU3JIy4E€HUHM, CIIOCOOHBIX MHUIUMUPOBATH 3()(PEKThI
MOHHM3aLUU B 00JIy4aeMOM BEIIECTBE; COOTBETCTBYIOLIME BEIUYHMHBI (SHEPIrOMNOIIIONIEHUE U JIpyrue
T.H. JI03UMETPUYECKUE BEJIMUMHBI) ONPEAEISIOT Pa3IuuHble pagualuoHHble 3 (eKThl. Y cTaHOBICHHE
CBSI3U 3TUX 3(P(PEKTOB ¢ JO3MMETPUUYECKUMH BEIMUYMHAMMU SIBIISIETCS OCHOBHOM 3a/adei JO3MMETpUU.
OOnactu JO3MMETPUYECKMX HCCIEI0BAaHMM JOCTAaTOYHO Pa3HOOOpPA3Hbl, B YACTHOCTH MOXKHO
OTMETUTH CJIEYIOLIHE:

1. Josumerpus anb(a-, 6era- , raMMa-KBaHTOB M HEHTpOHOB ¢ sHepruerd no 10 M»aB. 2.
Jlo3uMeTpusi MHKOPIIOPUPOBAHHBIX HYKIWAOB. 3. MHauBunyaneHas nozumerpus. 4. ABapuiiHas 1o-
suMeTpus. 5. BuyrpupeakTopHas nosumerpus. 6. Jlozumerpusi OGompmmx m03. 7. TBepaoTenbHas
noszumetrpust. 8. JIIID — merpus. 9. Mukponozumerpuss u ap. lllupokuii kpyr pemaembix 103u-
METPUYECKUX 3a/ady TpeOyeT IeTalbHOro y4yeTa OCOOEHHOCTEH B3aMMOAEHCTBUS M3IIy4YeHHH C
BEILLECTBOM U XapPAKTEPUCTUK JO3UMETPUYECKUX IETEKTOPOB.

XapaKTepI/ICTI/IKI/I roJiei HOHU3BHPYIOUICTO U3JTYYCHHUA; JOSUMETPHUICCKUC BEIIMYNHBI.

Paznuunble ckanspHble U BEKTOpHbIE, MU depeHIaTbHbIE U HHTETPAIbHBIE XapaKTePUCTUKU
MoJiel MOHU3MPYIOIIEro M3ydyeHUs o0yciaBiIMBalOT (OPMHUPOBAHUE JIO3HBIX MOJEH B pa3IMYHbIX
oObekTax. Crenyer 4YeTKO pas3inyaTb COOTBETCTBYIOIIME TOKOBbIE U IOTOKOBBIE BEIUYMHBI
BBIILICYKA3aHHBIX XapaKTEPUCTUK; B YACTHOCTH, J030BbIE (DYHKIIMOHAIBI ONPEAEISIOTCS TOTOKOBBIMU
BEIMYMHAMHU, YTO OCOOCHHO Ba)KHO MPU HCMOJB30BAaHUM PA3IMYHBIX JETEKTOPOB B KadyecTBE
JO3UMETPOB. B nekuusx NnpuBoadTcs NPUMEPBl AETEKTOPOB, SBISIOIUXCA KAaK IMOTOKOBBIMHU, TaK U
TOKOBBIMHM JaTUYMKAMM, YTO OIPEAEIAET BO3MOYKHOCTh C UX IMOMOIIBI0 M3MEPATh BEIWYUHBI J03.
Hanmuume pocratogHo OO0JBIIOr0 KOJIMYECTBA JO3UMETPHYECKUX TAapaMeTpoOB TpeOyeT UEeTKOTO
MOHUMaHUs oOJjacTed WX HCIoNb3oBaHMs (Hamp., 7036l B eaununax ['p (rpeit), 3B (3uBept), P
(pentren)). [lanee B kypce OyneT npeacTaBieHa COBPEMEHHAs CUCTEMA JIO3UMETPHUUECCKUX BEIIMUMH.

BiaumogeiictBue (I)OTOHHOFO " 3JICKTPOHHOT'O M3JIYUCHUA C BCHICCTBOM,; OCHOBHBIC BO-IIPOCHI
AO3UMETPUHA (I)OTOHHOFO HU3JTy4YCHUS.

3HaHHe 3aKOHOMepHOCTCI>'I B3aHMOﬂCﬁCTBHH I/I3lequHI>'I C BCHICCTBOM ABJIACTCA HCO6XOIII/I-
MBIM  YCJIOBUEM KOppeKTHOﬁ OIICHKKU IIPOIECCOB JHEPIrOMOrIOmICHUA IIPU O6J'IyquI/II/I pa3inv-HbIX
O6L€KTOB, BI)I60pa AICKBATHBIX JCTCKTOPOB M MCTOAOB HU3MEPCHHA HGO6XOJII/IMI)IX XapaKTC-pUCTHK.



[Ipu paccMoTpeHUU BONPOCOB JT03UMETPUH (OTOHHOTO M3IY4YE€HHS OCHOBHOE BHMMAHHUE B paMKax
JO3UMETPUHN ClIeayeT OoOpaTuTh Ha COOTBETCTBYIOIIME KOX(PQPHUIMEHTH IMEepeqadyd M TOTIOLICHUS
SHEpruu. B COOTBETCTBUM C CEYEHUSMH OCHOBHBIX IIPOLECCOB B3aMMOJICHCTBUA C BELIECTBOM
(OTOHOB Pa3IMYHBIX YHEPTUN ONPENEISAIOTCA BEIMUNHBI, CB3aHHbBIE C 3(dexTamMu nepeaayn JHeprun
BTOPUYHBIM 3apsDKEHHBIM YacTUIIAM (DJIEKTPOHAM W IMO3UTPOHAM); JUIsi MHOTOKOMIIOHEHTHBIX CpPell
BEJIMYMHBI TIEpeJaHHON SHEPTUU ONPEAEIAIOTCA 3HAUCHUSIMU T.H. 3()PEKTUBHBIX aTOMHBIX HOMEPOB,
UCIOJIb3YEMBIX B COOTBETCTBYIOLIMX OLEHKAX MEpeJaHHOW M MOIJIOMIEHHOM 3Hepruu (POTOHHOTO
usnyyeHus. s obmydaeMbix OOBEKTOB ONPENCICHHOTO pa3Mepa CleAyeT NMOHUMaTh pas3iinyhe B
3HAUEHUSX TEepeJaHHONW W TMOTJIOIIEHHOW SHEpPruu (3a CcueT YTEeYKM YacTH HU3Iy4eHUl B BHIE
BBICOKOIHEPIe€TUYHBIX 3apsDKEHHBIX YacTUL, TOPMO3HOTO U XapaKTEPUCTUYECKOIO H3IYUYECHHUS).
[Tonmy4yeHHble ycioBUA T.H. DJIEKTPOHHOI'O PaBHOBECHS IO3BOJIAIOT CHAENATHh OLICHKY MOIIMHOCTH J03bI
Ha OCHOBAaHMHM IPOCTOTO COOTHOIICHUS, CBSA3BIBAIOIIEIO MHTEHCHBHOCTH ()OTOHHOTO H3Iy4CHHUS H
ko3 dunreHTa nepegadn dHeprun (eIuHUNA KepMma). B IeKuusx npuBOASTCS OCHOBHBIE JaHHBIE I10
XapaKTePUCTHKAM B3aUMOJICHCTBUS OBICTPBIX JJIEKTPOHOB C BEIIECTBOM, T.K. OHH ONPEACNSIOT
XapakTep MOTJIONIEHUS! BTOPUUYHBIX 3JEKTPOHOB, 00pa3oBaHHBIX (HOTOHHBIM U3NydyeHHeM. OCHOBHOE
3HAQUEHHE IPU 3TOM HMMEET COOTHOLUEHHWE HWOHM3ALUMOHHBIX M PaJUAllMOHHBIX IOTE€Ph 3HEPIUHU
AJIEKTPOHOB, a TAKKE KOHEYHOE 3HAaYeHHE MTPOoOera AJIEKTPOHOB B Cpe/ie.

HNonuzanmss B Tra3ax; OCHOBHBIE XapaKTEPUCTHUKA  HMOHU3ALMOHHBIX JO3UMETPHUYECKUX
JIETEKTOPOB.

Bonpockl KMHETMKM HMOHHM3AllMM Ta30B MOJ JEHCTBUEM HENPEPhIBHOIO M HMIIYJIbCHOTO
oOJlyueHHUsl SABJISIOTCS  ONPEACISIOIIMMHU  JUIs  JO3MMETPUU H3IYyYeHHH C HCIHOJIb30BAHUEM
COOTBETCTBYIOLINX HOHM3ALMOHHBIX JIETEKTOPOB KauyeCTBE JI03UMETPOB HOHU3HPYIOLIETO U3ITy4YEHUS.
OcHoBHbIE 3((PEKTBI — CKOPOCTb T€HEpallMd HOCHTEJIeH MOHOB BHEIIHUM HOHHM3UPYIOIIUM
u3nydyeHueM (oOpa3oBaHME HOHHBIX Map) U CKOPOCTh 3PQeKTa peKOMOMHALMHM 3ITUX HOCUTENEH
00yCITaBIUBAIOT MPOIECCHI, MPOTEKAIONINEe B OJHUX HMX HanOojee pactpOCTPAHEHHBIX W TOYHBIX
METOJIaX MPAKTUYECKON T03UMETpUU (OTOHHOTO M ANMEKTpOoHHOro u3inydeHus. CoorHomenue bperra-
I'pes, onpenensiromee cBsI3b MEXAY dPPEKTOM HOHU3AIMOHHOTO TOKA 1 M MOTJIONICHHOW YHEepruei B
creHke kamepbsl AE, ¢ yuderom mnompaBkud Ha 3((eKTHBHOCTH coOupaHus HOHOB f, Mmo3BoseT
peann30BaTh Cieayolyo nocienoparesnbHocTs onepauuii: AE = q0-W-(S)az; i=q0-e-V; 10=i/f, rae 1 —
u3MepsieMbli TOK, 10 — TOK HachllIeHus, *(S)az — OTHOIIEHHUE YJENbHBIX TOPMO3HBIX CIIOCOOHOCTEN
BEIIECTBA CTEHKM U T'a3a OTHOCUTEIBHO JACUCTBYIOIUX SHEPreTUUYECKUX pacHpeaeeHUi BTOPUYHBIX
AJIEKTPOHOB, 00pPa30BaHHBIX (HOTOHAMH, € — 3apsi]l AEKTPoHa, W — CpeIHsIsl JHEPTusi HOHU3AUHN. DTO
IeNb COOTHOIICHHWHA SBIISIETCSI OCHOBOM HWOHM3AIIMOHHOTO METO/a JO3MMETPHH; IapaMeTphl
BBINIETIPUBEICHHBIX COOTHOIICHUI paccCMaTpUBAIOTCS OTIENBHO, M HEOOXOJAWMO TIOHUMATh MX POIh
JUIsL PEIIeHHUs KOHEYHOW 3amadyn. B cBsi3m co cmernuuueckord cHUTyalued, Korjga TOoKa3aHUe
(OTOHHOTO 103UMETpa 3aBUCHT HE TOJBKO OT BEJIMYMUHBI JI03bI WJIM MOIIHOCTH /103bl, HO OT BEJIMYMHBI
sHepruu (Wi >PQPEeKTUBHON SHEPruH) (OTOHHOTO H3IYUYEHHUS BaKHBIM (aK-TOPOM SBISETCS T.H.
SHepreTuyecKas

MGTOHLI AO3MMETPUN, OCHOBAHHBIC Ha HMCIOJb30BAHUN CHOUHTUIUIAOUOHHBIX MW IIOJTY-
IMPOBOAHUKOBBIX JE€TCKTOPOB.



CUMHTHIUIALMOHHBIE JETEKTOPBl, KOTOpble HauboJsiee IUPOKO MPUMEHSIOTCS B CIIEKTPOMET-
PUH MOHU3UPYIOIIUX YACTHI, MOTYT OBITh MCIOJH30BAHBI B KaYECTBE JO3MMETPUUYECKHX YCTPOMCTB.
Cpenu mapaMeTpoB, ONpeneNIIomuX (YHKIMOHUPOBAHUE CHUHTUUIAIUOHHBIX JO-3UMETPOB (mapa
«CHUHTHIUIATOP-(POTOINEKTPOHHBIA YMHOXKHUTENbY) HanOoIee BaXKHBIM SBIISET-CA KOHBEPCHOHHAs
3G HEKTUBHOCTD, ONPEACIAIONIas BEIUYMHY CBETOBBIXOAA KPUCTAJUIOB M 3a-BUCSIIAS OT SHEPIUU
3apsDKEHHBIX (4aCTHIl B OCHOBHOM, B O0JIACTH MaJIbIX 3HEPrUil), 4YTO MOXKET BHOCUTH IOIPEIIHOCTh B
pe3yabTaThl U3MEPEHUI MOLIHOCTH J03bl B TOKOBOM PEXHME; 3TY OCOOCHHOCTb CIIEYeT YUYUThIBATh
KAaK JUIl OPraHMYeCKUX, TaK M JUIsl HEOPraHMYeCKHX KpUCTALIOB. ClenyeT OTMETUTH CHIIbHYIO
HHEPreTUYECKYI0 3aBUCHUMOCTb UyBCTBUTEJIBHOCTU TaKOro pojJa J03UMETPOB, OCOOEHHO B CUETHOM
pexume.

N3yuenne ocoOeHHOCTEH MPUMEHEHHS B JO3UMETPUHU TOIYIIPOBOIHUKOBBIX JIETEKTOPOB C P-N
nepexoaoM TpeOyeT 3HaHUS TOBEACHHS HOCHTENCH SJEKTPUYECKUX 3apsiioB B CTPYKTypax,
COCTABJISIIOLIUX JACTEKTOp. B N03MMETpUUECKUX HM3MEPEHUSAX HCIOJIB3YIOTCS Pa3IMYHbIC PEXKU-MbI
IPUIIOKEHHOTO BHEIIHEr0 HAIPSDKEHUS, TOKOBBIM M CUETHBIM PEXHUMbI; HEOOXOJUMO IPE/ICTaBIIATh
BECh KOMIUIEKC MOJIOKUTEIBHBIX U OTPULATENIBHBIX XapaKTEPUCTHUK IPU UCIOJIb30BaHUU 3TUX THUIIOB
JO3UMETPOB.

DddexTrr paaroOTOTFOMIUHECIICHIIMNA U PATUOTSPMOTIOMUHECIICHITIH B IO3UMETPHUH.

N3 yka3aHHBIX BBIIIE ABYX (U3NUYECKUX d(PQPEKTOB, MIMEIONIMX MECTO B HEKOTOPHIX KPUCTAJ-
JMYECKUX CTPYKTYpax B pe3yiabTare UX OOIy4eHHS HOHU3UPYIOIIMMH YaCTHIIAMH, HauOoJbIIee
IIPAKTUYECKOE IPUMEHEHNE B JJO3UMETPUHN MOIYYHMII METO/1, OCHOBaHHbII Ha HCHOJIB30BAHUU YPdeKTa
tepmostomuHecueniuun (TJI/]). HekoTopble ocHOBHbIE (u3HMYecKHe MPUHLHUIBI pealu-3alul 3TOro
METOAa MOTYT OBbITb MHTEPIPETUPOBAHBl HA OCHOBE aHajIM3a 30HHOM MOJENIH, KOTOpas IO3BOJISIET
IIOJIyYUTb OCHOBHBIE COOTHOILEHHMS, ONUCHIBAIOIIKME MPOLECC TEPMOIIOMUHECLEHIIUN, B YaCTHOCTH,
ONPEIEAIOIINE U3MEPSAEMBIE BEJIMYUHBI - BEJIMYMHY ITHKa KPUBOW TEPMOBBICBEUMBAHMS U IUIOLIA/b
MO/l 3TOM KpUBOM. OTH BEIMUYMHBI KOPPEIHMPYIOT C BEIUYMHON HHTErpayibHOM 103bl. OCHOBHBIE
napameTpbl, OMPEEAIONINe BO3MOXKHOCTh MPAKTUYECKOTo ucnoib3oBanus TJII — rioyOuHa
3aJeraHys JIOBYILEK, YacTOTHBIM (akTop, Auama3oH TeMIEpaTyp HarpeBaHHsl, HWHTEHCHUBHOCTb
3aTyXaHus JIOMUHECHEHIMH ((eauHr), 3aBUCHMOCTbh YYBCTBUTEIBHOCTH JIETEKTOPOB OT PEXHMOB
oOsyueHus. 3HaHUE PU3NYECKOM CyTH ATUX BEJTMYUH M MPOLECCOB MO3BOJISIET KOPPEKTHO pean3oBaTh
9TOT METOJ AO3UMETPUH.

[Tpuntmne! ¢oTorpaduyeckoro M XUMHUYECKOTO METOJOB JO3MMETpPUHU. TemnoBoil MeTon
JO3UMETPHH.

®dotorpaduyeckuii  METOJl JO3UMETPUHM OCHOBAaH Ha  (POTOXUMHUYECKOM JEHCTBUH
MOHU3HPYIONUX H3Ty4eHUH Ha KPUCTAJUTUTHI OPOMHCTOTO WJIM XJIOPUCTOTO cepedpa, B pe3yibTaTe
KOTOpPOTO 00pa3yrOTCsl IEHTPBI CKPBITOTO M300pa)KeHHsI; MOJA ACHCTBUEM XMMHUYECKOTO MPOSIBICHUS
BOCCTAHABIIMBAIOTCA aTOMBI cepedpa, KOIUYECTBO KOTOPBIX OMNPEENseT CTENeHb MOYEePHEHUS
(hOTOAIMYIBCUH, MPOMOPLIHUOHAILHOE TOTIIOMIEHHOW B Hel ’Hepruu (MOrIomeHHoil no3e). Cre-ayer
o0paTuTh BHMMAaHHE HAa OTPAaHWYCHHBIN AMANa3oH W3MEPEHHS WHTErPAlTbHBIX 103 KaK B 00JIACTH
HU3KAX 3HAYEHWW, Tak W Tpu Oodbmmx Jo3ax. DOYHKIUS JO30BOM UYBCTBUTEIHHOCTH
(hOTOIO3UMETPOB M COOTBETCTBYIOIIEH SHEPrEeTUYECKON 3aBUCUMOCTH JIOJDKHBI OINPEACISITHCS C
y4€TOM BIUSHHUS QUIBTPYIOMUX OJKpaHoB. Ha mnpumepe (HOTOMO3MMETPOB TMOKa3aH MPUHITUI
KOMIIEHCAIIMU YHEPTreTUYECKON 3aBUCUMOCTH YYBCTBUTEIBHOCTH; TAKOH METOJl MPUMEHUM K JPYTUM



THIIaM JI03MMETPOB, Halp., P HUCIOJIB30BAHUM B KA4€CTBE JO3UMETPOB TI'€UTCPOBCKUX CUETYHUKOB.
XYUMHUYECKUH METOJA JAO3MMETPUM OCHOBAaH Ha HW3MEPEHUM BBIXOJA pPAaIUALMOHHO-XMUMHUYECKUX
peaKiuii, THUIMMPOBAHHBIX SHEPrOMOIIOMEHHEM HOHU3HUpYromero u3nydenus. Chepa npuMeHeHHs
XUMHUYECKUX JI03UMETPUUECKUX CHCTEM — JIO3UMETPUS OOJBIIMX 103. Ten-10Boil METOJ 103UMETPUU
[0 CYIIECTBY 0a3MpyeTcsi Ha TEXHHUKE KAIOPUMETPHUUECKUX M3MEpe-HUH, TJie HCTOYHUKOM TEIUIOBON
SHEPIUH SBJISIETCS BEIUYMHA J103bl HOHU3UPYIOIIEr0 U3Iy4YE€HHUsS B pabodyeM Telle KalopuMeTpa.

OCHOBBI JO3UMETPHUH JIEKTPOHHOTO U3JIYUYEHUS.

Panee OblIM paccMOTpeHBI BOIPOCHI B3aUMOJEHCTBUE 3JIEKTPOHOB C BEIIECTBOM. JTH IpO-
Lecchl OonpeensoT (OpMHpOBaHHME IIOJEH paccesHHBIX B 00JydaeMoll cpenie 3JIEKTPOHOB W,
COOTBETCTBEHHO, JO3HBIX IOJIEH. Pa3nu4aroT pacyeTHele, MOIYIMIIMPUYECKAE U DKCIIEPUMEHTAIbHbIE
METOABI OIPEACIICHUs] 3HAYECHUW IIOIVIOLIEHHBIX DJHEPrUMil IPU IPOXOKICHUU DIIEKTPOHOB 4Yepe3
BEILECTBO. B Hacroslee BpeMsi OCHOBHBIM Pacy€THBIM METOAOM sBisgeTcss Meron Monrte-Kapio Ha
OCHOBE  CTAaTUCTUYECKOI'O0  MOJCIMPOBAHUA  IIPOLIECCOB  OJHOKPATHOIO W MHOTOKpPaTHOIO
B3alMOJECICTBHS IEKTPOHOB C aTOMaMHU cpefibl. B kauecTBe 0OHOTO U3 MOJyIMIINPUYECKUX METOI0B
OLICHKHM pacIpeleIeHUH MOTJIOMEHHON YHEPTUH JIEKTPOHOB paccMarpuBaeTcs anroputM OcaHoBa U
Pan3ueBckoro, OCHOBaHHBIH Ha €IMHBIX JO30BbIX (YHKLUUAX. OKCIHEPUMEHTAIbHbIE METOMbI
U3MEpPEHUsl JO3HBIX [OJEH MCIONb3YIOT B IPHUHLUIE BCE JETCKTUPYIOLIME yCTPOHCTBA
MOHM3UPYIOUIMX yacTull. OCHOBHOE OTIIMYHE MTPOLIEcCca MIEPEHOCA AEKTPOHOB OT IMPOLECCOB MTEPEHOCa
(GOTOHOB M HEUTPOHOB — (DHUKCHUPOBAHHBIA MPOOET 3JICKTPOHOB, 3aBUCAIINN OT WX JHEPIHH.
DJNEKTPOHBI SBJIAIOTCS OTHOCHTEIBHO KOPOTKOMPOOEKHBIMH YAaCTHIIAMH, YTO HEOOXOMMO YUUTHIBATH
B KOHKPETHBIX YCJIOBUSAX U3MEPEHUH (Hamp., SKCTPANOIALMOHHASI NIOHU3AMOHHAs KaMepa).

Jlo3umeTpust HEUTPOHOB.

Crienuduka 103MMETpPUN HEHUTPOHOB (KOCBEHHO HMOHM3MPYIOLIEE HM3JIy4YEHHUE) OIpelelseTcs
CJIO’)KHBIMU 3aKOHOMEPHOCTSIMM B3aUMOJICHCTBUSL HEUTPOHOB C ApaMU aTOMOB 0OJy4aeMoOW cpejbl,
3TH MPOILECChl 3aBUCAT OT SHEPrUM HEHUTPOHOB (CHUCTEMAaTHKa 3HEPreTHUECKUX JHara3o-HOB) U
KOMIIOHEHTHOTO cocTaBa BemiecTBa. Oco0oe 3HaueHHUe yAenseTcs B3aUMOJCHCTBHIO HEHTPOHOB C
OMOJIOrMYecKON TKaHbIO (TKaHEBas J103a) U COOTBETCTBYIOLIEH HSHEPreTH4ecKol 3aBHCHMOCTHIO
TKaHeBOM  1103bl. [IpakThueckass J03UMETpUS HEWTPOHOB  OCYIIECTBISETCS BCEMU paHEe
PacCMOTPEHHBIMU METOJIaMU JIE€TEKTUPOBAHUS (MOHU3ALMOHHBIM METOJOM, CLHUHTUIUIA-IIUOHHBIM
NETEKTOPOM, (POTOAIMYIBCUSAM) U HEKOTOPHIMH CHENU(PUIECKUMU METOAUKAMH (IIPO-TTOPLIHOHAIBHBIN
ra3opa3psaHbli CYETYUK, AKTUBALMOHHBIA METO).

JIIID—meTpus U OCHOBHBIE NPUHILIUIIBI MUKPOAO3UMETPHUH.

Paznen nozumerpun - JIIID-metpus (JIIID — nuHeiiHble MOTEpU SHEPTUM 3apsSKEHHBIX Ya-CTHLL)
OTpakaeT JeTaau3aluio (OPMHUPOBAHUS BEJIWYMHBI J103bl 3apPsHKEHHBIMU YaCTHIIAMU B COOTBETCTBUU
JNEUCTBYIOIMM DSHEPreTUYECKUM DPaCIpEleICHUEM H, COOTBETCTBEHHO, PA3JIMYHBIMU 3HA4YCHHUSIMHU
JUHEWHBIX TMOTEpPh DHEPTUH, T.€. N103a MpeicTaBiseTcs (yHkmuei, auddepennuansaoit mo JIID.
PaccmarpuBaercs Bonpoc ¢opmupoBanus JIIID — crnektpoB B BemiecTBe. OCHOBHBIM HHCTPYMEHTOM
MPAaKTUYECKOTO  OmpenenieHus  pacrapeneneHuss go3sl  no JIIID  sBusercs  chepuueckuit
IIPONOPLIMOHANIBHBIN CUETYHMK; HA OCHOBAaHUU W3MEPEHHBIX aMIUIUTYIHBIX paclpeieseHN UMITYJIbCOB
CUETYMKA YCTaHABIMBAETCS 110 COOTBETCTBYIOIIEH pacueTHOM MeToauke cBs3b JIIID-pacnpenenennii ¢
aAMIUTUTY/IHBIM CIIEKTPOM C(EepHuecKOro MpONOpLUUOHANBHOTO cueTuuka. B pamkax JIIID-merpun
paccMOTpeHa TeopHs HEPaBHOMEPHOW HOHM3AallMM M PEKOMOWHAIIMOHHBI METOJ OINpeeNeHHs
koa¢pduLMeHTa KayecTBa M3JIy4YeHHs] B CMEHIAHHBIX MOJSAX (BCE 3THU JaHHBIE MCIOIb3YIOTCS B
Pa3IMYHBIX MOJIESX PaUalliOHHO-UHAYIIUPOBAHHBIX Y3PPEKTOB B OMOIOIHUECKUX 00bEKTaX).

JanpHenmas aetanu3anuss CTPYKTYPbI JO3HBIX PACIPEECICHUN OCYLIECTBISETCS B paMKax
pazzena J03UMETPUN — MUKPOJO3UMETPHUH.



DJIEMEHTHI JO3UMETPUU HHKOPIIOPUPOBAHHBIX PAIUOHYKIUIOB.

HeoOxoauMo ompenenuTs KOMIUIEKC OCHOBHBIX MPOOJIEM JO3UMETPHH PaJUOAKTUBHBIX HM30-
TOIIOB, IOCTYNAIOUIMX W3 BHEIIHEW cpelbl B OpraHu3M uenoBeka. lIpemiaraercs mocnenoBa-TellbHOE
paccMOTpEHHE CIENYIOIIMX Pa3/ieiIoB:

* [IyTH MOCTYIIEHUS HYKJIUJ0B B OpraHU3M Y€JI0OBEKa;

* paIuOaKTUBHBIE a3PO30JIH;

* IPOCTPAHCTBEHHOE Y BPEMEHHOE PaclpeieIeHNe HCTOYHUKOB U3JIy4YECHHUI;

* KMHETHMKA TPAHCIOpPTAa pAJUOAKTUBHBIX HYKIHJIOB B OpraHU3ME€ YEJIOBEKa B paMKax
MHOT'OKaMEpPHBIX MOJEIIEH;

* 1030BbIe (DYHKIIMH JIEMEHTAPHBIX UCTOYHUKOB H3JTy4EHHI;

* METO/Ibl BBIYUCIIEHUS TKAHEBbIX J103;

* c11I0COOBI ITPSIMOTO U KOCBEHHOT'O OIIPEJIEIEHNS] XapaKTEPUCTUK UCTOUYHUKOB B CPEJIE;

* METO/Ibl OLIEHKH IPEAEIbHO-A0IYCTUMbIX BEIMYUH KOHLIEHTPALMI paJluOaKTUBHBIX BEILECTB
B 00BEKTax BHEIIHEH Cpebl.

CoBpeMeHHas cucTema 103UMMETPUUECKUX BEIIMYUHUH.

CucreMa J03MMETPUUECKUX BETTUYMH €CTh Pe3y/IbTaT Pa3BUTHUS JO3UMETPUH, PAAHOONOIO-THH,
paananoHHON 0e30MacHOCTU. JTa CUCTeMa BKIIIOUYAET:

* (Qu3nyeckue BEIWYMHBI, SBISIFOIIMECS MEPOU BO3JEHCTBUS MOHU3MPYIOMIMX H3IYYEHHH Ha
BELIECTBO;

* HOPMHUpPYEMbIE€ BEJIMYMHBI, SBJISIOLIMECS MEpOil yiepOa OT BO3ACHCTBUS M3IyYEHUM Ha ue-
JIOBEKA;

* OIlEpallMOHHbIE BEJTUUYMHBI, SBIISIOIIMECS HEMOCPEACTBEHHO OINPEACIIAEMbIMU B U3MEPEHU-SIX
BEJIMYMHAMU ISl OLLEHKU HOPMUPYEMBIX BEJTUYMH.

OnpenensitoTcs OCHOBHBIE BEIMYMHBI M €AMHUIIBI UX U3MEPEHUs: KBUBAJCHTHAs /1032 00Iy-
YeHUs1, B3BEIIUBatomue Ko3(uIeHTsl, 3 (HeKTuBHAs 7103a; ONEpallMOHHbIE BETMUYNHBI: aMOMEHTHAas
71033, UHAMBUAYaJIbHbBIN 3KBUBAJICHT JO3BI.

ABTOp(BI):

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

MensankoBa TaTbssHa BagnMoBHA, K.XHUM.H.



