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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
3aJaHHON METOMKE,
COCTABJIATH OIMMCAHMS
MTPOBOMUMBIX
HCCIIEJOBAHMUIA,
OTYETOB, AHATHU3Y
pE3yJIBTATOB U
MOJITOTOBKE HAYYHBIX
myOmuKanui

OcHosanue:
[IpodeccrnonanbHbIN
crangapt: 24.078

Koan
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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7 Cemecmp
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B-
K-
4.5

Umoeo 3a 7 Cemecmp 32/0/32 50
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Meponpusitusa 3a 7 3,
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* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

O6o03ua | IloiHOe HAUMEHOBaHME
YyeHHue
KN KonTposb no uroram
S) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ausaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , uac. qac.

7 Cemecmp 32 0 32




1-8 Yacrs 1 16 |o | 16

1 IHoJis1 HOHM3UPYIOIIETr0 U3TyUYEeHUS. Bcero ayutopHbIx 4acoB
XapaKTepUCTUKU T10JIEH HOHU3UPYIOLIETO U3ITyYCHMUS. 2 | 0 | 2
JlozumeTrpuueckue BeaudrHbl. OCHOBHBIE 33/1a4U 1O3UMETPUU. | OHJaiiH

0 |0 |0

2 B3aumopaeiicTBHe (POTOHHOIO U3JIyYEHHUS C BELIECTBOM Bcero ayiuTopHbIX 4acoB
IIpoueccel mpeobpa3oBanus SHEPTUN GOTOHHOTO U3TyUYEHUs B | 2 | 0 | 2
BewiecTBe. Teopus bparra-I'pes. DHeprerndeckas 3aBUCUMOCTb | OHIIaliH
YyBCTBUTEIHEHOCTH JI03UMETPOB (POTOHHOTO M3ITyUEHHSI. 0 |0 |0

3 HNonnzannonHblie 103MMeTPUYECKHE 1eTeKTOPbI. Bcero aynutopHbIX 4acoB
HNonun3anoHHble KaMepbl B OJIIX HEMPEPBHIBHOTO U 2 K |2
UMITYJIbCHOTO U3i1yueHus. KoHnaeHcaTopHble KaMmepsl, Ownnaitn
ra3opazpsHble CYETUUKHU, IOJIOCTHBIE HOHU3ALIMOHHbIE 0 0 0
KaMephl.

4 Jlo3uMeTpHusi TOPMO3HOT0 U3/TyYCHHUSI. Bcero aynuTopHBIX 4acoB
TosicTOoCTEHHBIE HOHU3ALMOHHBIE KAMEPBI, KBAHTOMETP. 2 | 0 | 2

Ownnaitn
0 |0 |0

5 CUMHTHISIIHOHHBIA MeTO/ 103UMeTPUM (POTOHHOTO Bcero ayiuTopHbIX 4acoB
U3JIyYeHusl. 2 | 0 | 2
DHepreTudeckasi 3aBUCUMOCTb YyBCTBUTEIbHOCTHU Ownnaitn
CUMHTWUILIMOHHOTO JO3UMETPa B TOKOBOM M CUETHOM 0 0 0
pEeXUME.

6 doToxuMHYECKOe AeHCTBHE U3TyYCeHUI. Bcero ayutopHbIx 4acoB
OcCHOBHBIE XapaKTEPUCTUKU (OTOrpahuIecKoro u 2 [0 |2
XUMHUYECKOTO METO/I0B I03UMETPHUHU. Owunaitn

0 K |0

7 JIIOMHUHUCLHEHTHbIE MEeTOAbI 103UMETPHH. Bcero ayiuTopHbIX 4acoB
MexaHu3Mbl paarno()OTOTFOMUHECIICHIINH U 2 | 0 | 2
paauoTepMostoMuHeceHunu. Kuneruka Ownnaitn
PaJMOTEPMOTIOMUHECIICHIIH. 0 |0 | 0

8 ITo1ynpoBOIHUKOBEIE 1ETEKTOPHI. Bcero aynutopHbIX 4acoB
ITosrynipOBOTHUKOBBIE IETEKTOPBI KaK JO3UMETPBI 2 [0 |2
MOHM3UPYIOUIET0 U3nydeHus.. OCHOBHbIE XapaKTEPUCTUKH Omntaiia
MPHUMECHBIX IOJYIIPOBOJHHUKOB. 0 0 0

9-16 Yactp 2 16 0 16

9 Jlo3uMeTpus 3apsKeHHBIX YaCTHIIL. Bcero aynutopHbIX 4acoB
DKCNEepUMEHTAIbHBIE U PACUETHBIE METO/IbI JO3UMETPUU 2 [0 |2
3JIEKTPOHHOT'O U3JTyYEHUS. Omnnaitn

0 |0 | 0

10 Jdo3umerpusi HEUTPOHOB. Bcero ayutopHbIx 4acoB
[IprumeneHne pa3nuuYHbIX METOJIOB PETUCTPALUA HEUTPOHOB 2 | 0 | 2
JUTS1 OTIPEEIICHHS 10361 HEUTPOHHOIO U3ITYyUYEHUSI. Ownnaitn

0 K |0

11 Jo3umerpus 60JIbIINX 103. Bcero ayiuTopHbIX 4acoB
Mertoasl u3MepeHHus 103 B MOJSAX BBICOKMX ITOTOKOB 2 | 0 | 2
U3JIy4CHHUS. Omnunaiin

0 |0 |0

12 TensioBoe aeiicTBME HOHN3UPYIOLET 0 U3JIYYECHUS. Bcero aytuTopHBIX 4acoB
TermnoBoe nelicTBUE HOHU3UPYIOLIETO U3TyYCHUS. 2 | 0 | 2
Kanopumerpudecknii MeToa 103UMETpUN. Peskumbl paboThI Owniaiin




0 | 0

KaJIOPUMETPOB. [0
13 JIIII-cneKkTpbl M paauanuoHHbie 3 PeKThl. Bcero ayutopHbIx 4acoB
HoHu3aimoHHO-UMITyJIbCHAs MeToiuKa n3mepenus JIIO- 2 [0 |2
cnekTpoB. HepaBHOMepHas HOHU3AIUS U pEKOMOMHALIMOHHBIA | OHaiin
METO/I. 0 |0 [0
14 OcHOBHBbIE 321241 MUKPOA03UMETPHH. Bcero ayiuTopHbIX 4acoB
OcHoBHbIE 337a4u MUKpO03UMeTpUn. DyKTyanuu 2 | 0 | 2
MOTJIOLIEHHON PHEPIUH. MUKPOI03UMETPUUYECKUE BENUUUHBI U | OHIaliH
METOJbI UX MOJIyUCHMUSI. 0 | 0 | 0
15 Jlo3uMeTpHsi HHKOPIOPHUPOBAHHBIX PA/IMOHYKJJIH/I0B. Bcero aynutopHbIX 4acoB
Jlo3umMeTpusi THKOPIIOPUPOBAHHBIX panoHykIuaoB. Kuneruka | 2 K |2
(bopMHUpOBaHUS TO3BI. Omnnaiin
0 |0 | 0
16 3aki0unTeILHbIH 0030p Bcero ayiutopHbIx 4acoB

3aKTFOUUTEIHHBIA 0030D

2 |0 | 2
Oumutaiin
0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILINNA:

Oo6o3na | [losiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual
11 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaunu

T Tectol

O5CM DNEeKTPOHHBIEC CIPABOYHBIE MATEPUATIBI
nC NHTEpaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3anstuii / Conepxanue
7 Cemecmp

1 Jlo3uMeTpudeckrue BETMYUHBI U UX €AUHUITBI.

2 Pu3nyecKre OCHOBBI JO3UMETPHH.

3-4 OmpeenieHne SHEPTETUUECKOTO pacpeaesieHus] OeTa-4acTHIl
W TIOTJIOIICHHOM 103kl OeTa-u3IydeHusl.

5 DuU3NYECKHE MPOILIECCHl B MOHMU3AIIMOHHBIX KaMepax.

6 MoHn3auMOHHbBIA METOJ TI03UMETPHUH.

7-8 HccnenoBanue 103MMETPUUECKUX XapaKTEPUCTHK
MOHU3AIIMOHHBIX KaMep.

9 CUUHTHWUIAIUOHHBINA U JIIOMUHECLIEHTHBIA METOIBI
JIO3UMETPUH.

10 JlozumeTpust a3p0o30J1eid U Ta30B.

11-12 | DHepreTuueckast 3aBUCUMOCTb YYBCTBUTEILHOCTHU
ra3opa3psaHbIX CYETUUKOB B IO3UMETPHUECKOM PEXKUME.

13 JIIID-MeTpust 1 MUKPOJTO3UMETPHS

14 W3MepeHne 1036l HEUTPOHOB PA3JIMYHBIX SJHEPTUM.




15 doTtorpaguueckuii 1 XUMUISCKU METOBI JO3UMETPHH.

16 AOGCOIOTHOE U3MEPEHUE MOLTHOCTU J103bl PEHTT€HOBCKOTO
W3JIYYEHHSL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcBoeHre AUCHUIUIMHBI TPOXOJAUT B OCHOBHOM MO CJHEAYIOIIEH CXeMe: JIEKIIUU, CEMUHAPCKUE
3aHATHS C OTYETOM O PEIICHHBIX 3a7adax, J1abopaTopHbIE PaOOTHI C MOCIEAYIOIICH 3aIlUTON IS
3aKpEIUICHUSI TEMBI, MPOMEXKYTOUYHBIA KOHTPOJb 3HAHUM, pEIICHHE 3aJad N0 pAxy TeM Kypca,
HMTOTOBBIN DK3aMEH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIIeUrnBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIIETCHUUSMU W (OpMaMu KOHTPOJIS HMX OCBOCHHUSA
MIpe/ICTaBJIeHa B CIEAYIOUICH Ta0nuIie:

KOMHeTeHHI/Iﬂ I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-3 3-1IK-3 D, KU-8, KI-16
V-IIK-3 D, KU-8, KI-16
B-TTK-3 D, KU-8, KI-16

Ixanbl oeHKH 00pa3oBaTebHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBIsIeT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYILETO U MPOMEXYTOYHOTO KOHTPOJIS.

Nrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAIOM:

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

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYIICHTY, €CII1 OH TJTyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
HCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHUIECKOM

JINTEPATYPHI.
85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT
MaTtepHal, [PaMOTHO H 110 CYILECTB
4 — «xopouio» puail, Ip y y
70-74 D U3JIaraeT ero, He JOMycKast

CYIIECTBCHHBIX HETOYHOCTCH B OTBETC




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
Hiske 60 2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O

COOTBCTCTByIOH.ICﬁ JVCHUIITINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 lozumeTpusi HOHM3UPYIOIUX U3Ty4eHuH : yuedHoe nocobue, Mocksa: HUSAY MUDU,
2015

2. DU K49 Pagmanmonnas no3umetpus : MoHorpadus, Mocksa: HUAY MUDU, 2014
3. 539.1 K49 Papnanmonnas nozumerpus : MoHorpadus, Mocksa: HUSAY MUOU, 2014
4.539.1 C 14 Snepnas pusuka u go3uMeTpus : yued. mocodue aiist By30B, Mocksa: IOpaiit, 2020

5.539.1 C50 MopaenupoBanue mpoiiecca nepeHoca IEKTPOHOB B 3a/1a4aX paJualliOHHON (DU3UKH :
yaeOHoe rocodue tst By3oB, B. B. CmupHoB, Mocksa: MU®U, 2008

6. OU C23 CoopHuUK 3a7a4 110 TEOPUH MEPEHOCA, JOZUMETPUH U 3aIUTE OT HOHU3UPYIOIIUX
W3IydeHu : yaeOHoe mocobue aist By30B, pea. B. A. Kinmumanos, Mocksa: HUAY MU®DU, 2011

JOITOJIHUTEJIbHA S IMTEPATYPA:
I[MPOIT'PAMMHOE OBECITEYEHUE:

CrenimanbpHOE pOorpaMMHOE 00ecTiedeHrne He TpeOyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

B kypce paccmarpuBaroTcs OCHOBHbIE (DyHAAMEHTaIbHbIE NPUHIUIBI U METOABI 103UMETPUH
WOHM3HPYIOUIMX M3Iy4eHUH Ha OCHOBAaHMM OCOOEHHOCTEH B3aUMOJEMCTBUS PA3IUYHBIX BUAOB
MOHM3UPYIOIUX H3JIy4eHUH C BemecTBoM. llenp mpenopaBaHusl NaHHOM IUCLUUIUIMHBI COCTOWUT B
U3JI0)KEHUU OCHOBHBIX METOJOB OINPEACIEHUS KOJIMYECTBEHHBIX M KAaYECTBEHHBIX XapaKTEPHUCTHUK
[I0JIE MOHU3UPYIOILETO U3Iy4YEHHUs] B BEIECTBE U COOTBETCTBYIOLIUX BEIUYMH SHEPrOMOITIOLIEHUS,
OTIPENIENIAIONINX TOCIEACTBUS BO3JCHCTBUS HOHU3UPYIOLIETO H3JIy4YeHUs] Ha OOBEKTHI JKUBOH U
HEKUBOU IIPUPOLBL.

OCHOBHBIMU 337JauaMU OCBOEHUS AUCLHUIIINHBI SBIISIOTCS:

* nosydyeHue 0azoBoil MH(MOpPMaLMK O 3ajayax U METOJaxX OMNPENENICHUS XapaKTePUCTHK
BEJIMYHMH JHEPrONOIVIOIIECHUS  MOHM3UPYIOUIETO M3JIY4YCHMs B BEIIECTBE C y4E€TOM KOJUYECTBA M
KauecTBa W3JIy4YCHHS;

*  MOHMMaHuEe (QYHKIHMOHAJIBHBIX OCOOEHHOCTEH W UCHOJIb30BAaHUS OCHOBHBIX THUIIOB
JO3UMETPOB JIs1 U3MEPEHUS NO3UMETPUUECKUX BEIIMYUH;

* IIOJy4YEHUE IPAKTUYECKUX HABBIKOB B IPUMEHEHUH METONOB JO3UMETPUU I pPELICHUS
MIPUKIIAHBIX 33]1a4.

OTH 3a7]a4n peaTnu3y0TCs HA OCHOBE 3HAHUM:

* (u3nMYeCKUX SIBICHUH B3aUMOJCHCTBUS HOHM3UPYIOUIMX H3JIyYEHUH C BEILIECTBOM,
OTIpEeCISAIONIMX IPOLECChl MepeHoca U3IYUYEHHM, SHepronoriouleHuss U (GOPMUPOBAHUS JTO3HBIX
TOJICH;

* crneuu(pUKU XapaKTepUCTUK BEJIUYMH J03 U pachpenesneHuil 103 (HOIVIOLEHHas [103a,
SKBUBAJECHTHas M aMOMEHTHas [103a, SKCHO3MLMOHHAs [J03a, pacnpenenenue p03 no JIID,
MHUKPO03UMETPUYECKUE BEIIUYHHBI);

* OCHOBHBIX METOJOB pacyeTa M H3MEPEHMUS [O3HBIX pACHpENCIICHUM B BEIUECTBE IS
Pa3JINYHBIX BUJIOB U3JIyYCHUS;

* 0COOCHHOCTEM XapaKTEepPUCTUK JO3MMETPOB U OOJACTH UX HPUMEHUMOCTU JJIsl PEICHUs
MIPAaKTHYECKHX 3a/1a4.

11. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM

BBenenue B pazznen paauanoHHOW GU3NKY - 1o3uMeTpuio. OCHOBHBIE 3a71a4i JO3UMETPHUH.

[lenpto OHOTO W3 pa3[eNioB PaTUAlMOHHON (U3UKU — TO3UMETPUU — SBISETCS pa3paboTka
TEOPETUYECKUX M DKCIIEPUMEHTAIBHBIX, NPUMEHUMBIX Ha IPAKTUKE, METOAOB KOJIMYECTBEHHOU
OLIEHKU BO3JIEHCTBHSI Pa3IMYHBIX BUAOB MOHU3UPYIOMIMX M3TyUYe€HHH HAa OOBEKTHI KHBOW M HEXHUBOH
npuposl. PaccmarpuBaroTes 1uana3oHbl SHEPTUH W3MYYeHUH, CIOCOOHBIX MHUIIMUPOBATH 3P PEKTHI
MOHM3alMU B 00Jy4aeMOM BEUIECTBE; COOTBETCTBYIOILINE BEIMYMHBI (IHEPTONOTIIONICHHE U JIpyTrHe
T.H. IO3UMETPHUUECKUE BEIMYUHBI) ONPENENIOT Pa3INuHbIe paguaioHHbie 3QdeKThl. Y cTaHOBICHHE
CBSI3M 3TUX 3(PPEKTOB C TO3UMETPUUECKUMHU BEIMUMHAMU SIBJISIETCSI OCHOBHOW 3a/iadyeil 103UMETpUH.
OO6nacTd JO3UMETPUYECKUX MCCIEAOBAHUN JIOCTATOYHO pPa3HOOOpa3Hbl, B YAaCTHOCTU MOXHO
OTMETUTH CIIETYIOLIHE:



1. Josumerpus anbga-, 6era- , raMMa-KBaHTOB M HEHTpPOHOB ¢ sHepruei no 10 M»aB. 2.
Jlo3umeTpuss MTHKOPIIOPUPOBAHHBIX HYKJINWJOB. 3. MHauBuayanbHas no3uMmerpusi. 4. ABapuiiHas J0-
3umeTpus. 5. BHyTpupeakTopHas nosumerpus. 6. Jozumerpus Gompmux 103. 7. TBepaorenbHas
nosumerpus. 8. JIIID — merpus. 9. Mukponozumerpust u np. lllupokuii kpyr pemaembix I03H-
METpPUUYECKUX 3a7ad TpeOyeT HeTallbHOTO YyuyeTa OCOOEHHOCTEeW B3aMMOJCHCTBHUS H3IY4YEHHH C
BEIIECTBOM U XaPAKTEPUCTUK TO3UMETPUUECKUX ETEKTOPOB.

XapaKTepI/ICTI/IKI/I mojeu HOHU3UPYIOUICTO U3TTYYCHUS; JOSUMCTPHICCKUC BEJIIMYNHBI.

Paznuunble cKansgpHbE U BEKTOpHBIC, U] QepeHInanbHble U HHTETPalbHbIe XapaKTePUCTHKU
MoJiell MOHU3HMPYIOIIETO H3IyYeHUs O0yCIaBIMBAIOT (OPMUPOBAHME JO3HBIX TMOJIEH B Pa3IUYHBIX
00BEKTAX. CHCI[}’CT YCTKO pa3jindyaTb COOTBCTCTBYIOHNIMEC TOKOBBIC W IMOTOKOBBIC BCIMYHHBI
BBIINICYKA3aHHBIX XapPaKTCPUCTHK, B YaCTHOCTHU, JO30BBIC (i)}’HKIII/IOHaJ'IBI OnpeaACIAI0OTCA IMOTOKOBBIMU
BEJIMYMHAMHU, YTO OCOOCHHO BaXXHO MPH HCIOJB30BAHUU PA3JIMYHBIX JIETCKTOPOB B KadyeCTBE
JO3UMETPOB. B JIeKIMAX MPHUBOISATCS MPUMEPHI JETEKTOPOB, SBJISIOMIMXCS KaK MOTOKOBBIMH, TaK U
TOKOBBIMH JaTYMKAMH, YTO ONPEACISICT BO3MOXXHOCTh C WX TMOMOIIBIO U3MEPSATh BEIWYHMHBI J03.
Hannuue pocraTouyHo OONBIIOTO KONWYECTBA JO3UMETPHUECKUX MapaMeTpoB TpeOyeT UYeTKOro
MOHUMaHUs oO0JacTeld WX HWCIONb30BaHMs (Hamp., 703kl B eauHumax [p (rpeit), 3B (3uBept), P
(peutren)). [lanee B kypce OyeT mpecTaBlieHa COBpEMEHHAs CHCTeMa JO3UMETPUICCKIX BEITHYUMH.

B3aumogeiictBre (pOTOHHOTO M JIEKTPOHHOTO U3ITYYEHHs C BEIIECTBOM; OCHOBHBIE BO-TIPOCHI
T03UMETPUHU (POTOHHOTO U3ITYUECHHUSI.

3HaHME 3aKOHOMEPHOCTEH B3aMMOJIEHUCTBUSI W3IYUYEHUIH C BEIIECTBOM SIBISIETCA HEOOXOIu-
MBIM YCIIOBUEM KOPPEKTHOW OLIEHKH MPOIECCOB IHEPrOMOTIIOMIEHUSI MPU OOJYYSHUU pPAa3InY-HbIX
00BEKTOB, BHIOOpA aJEKBATHBIX JETEKTOPOB U METOAOB M3MEPEHHS HEOOXOIMMBIX XapaKTe-pUCTHUK.
[Ipu paccMOTpeHUU BONPOCOB JO3UMETPUHM (OTOHHOTO HM3ITYUYCHHS] OCHOBHOEC BHHUMAHHE B PaMKax
JO3UMETPUU CIIEAYeT OOpaTUTh HA COOTBETCTBYIOIIME KOX(PQPHUIUEHTHl MEepeaadyd M TOTJIOMICHUS
SHepruu. B COOTBETCTBUU C CEUEHUSIMU OCHOBHBIX IPOIECCOB B3aMMOJICHCTBHS C BELIECTBOM
(hOTOHOB PA3NMYHBIX YHEPTUN OMPEACISIOTCS BEIMYNHBI, CBSI3aHHBIC ¢ 2P deKTaMu Tepeaun SHEPTUr
BTOPUYHBIM 3apsHDKCHHBIM YacTHUIAM (DJIEKTPOHAM U TO3UTPOHAM); JUIsi MHOTOKOMITOHEHTHBIX Cpe/l
BEJTMYMHBI TIepeJaHHOW SHEPTUU ONpPEAeIAIOTCA 3HAYCHUSIMHU T.H. 3(PEKTUBHBIX aTOMHBIX HOMEPOB,
HCIIOJIb3YEMBIX B COOTBETCTBYIOIUX OLIEHKAaX MEpeJaHHOW M TMOTJIOMIEHHON 3Hepruu (OTOHHOTO
u3nyueHus. s oOmydaeMbIX OOBEKTOB OMPENEICHHOTO pa3Mepa clieyeT MOHMMAaTh pa3liuyue B
3HAUEHUSAX TEePEJaHHOW U TMOTJIOMIEHHOW SHEepruM (3a CUeT YTEUKH YacTH H3Iy4YeHUH B BUJE
BBICOKODHEPT€TUYHBIX 3aPSHKEHHBIX YacTHUI, TOPMO3HOTO M XapaKTEPUCTHUUYECKOTO H3IYyUCHHUS).
[TosnydyeHHbIE YCIOBHSI T.H. IEKTPOHHOI'O PABHOBECHS MO3BOJIAIOT CIIENATh OLEHKY MOIIHOCTH JIO3bI
Ha OCHOBAHHWH IPOCTOTO COOTHOIICHHS, CBS3BIBAIOIIETO WHTCHCUBHOCTH (POTOHHOTO W3IYUYCHUS H
kod(uimenTa nepegaun Hepruu (eAUHUIA KepMa). B JeKIusx mpuUBOASTCS OCHOBHBIC JTaHHBIC IO
XapaKTePUCTHKAM B3aUMOJICHCTBUSL OBICTPBIX 3JEKTPOHOB C BEIIECTBOM, T.K. OHHU ONPEIENISIOT
XapakTep MOTJIOLIEHUSI BTOPUUHBIX 3JIEKTPOHOB, 00pa30BaHHBIX (POTOHHBIM H3NydeHHeM. OCHOBHOE
3HaYEHUE IMPH ATOM HMMEET COOTHOIICHHE HWOHMU3AIMOHHBIX W PaJUAIlOHHBIX IOTEPb JHEPIHU
JMEKTPOHOB, a TAKKEe KOHEYHOE 3HaYeHHEe Mpolera 3JIeKTPOHOB B Cpejie.



I/IOHI/ISaHI/IH B Ta3ax; OCHOBHBIC XapaKTCPUCTUKU HOHU3AIUOHHBIX JO3UMCTPUYICCKUX
JETEKTOPOB.

Bompockl KMHETMKM HMOHHU3AalMKM Ta30B MOJ JAEWCTBUEM HENPEPHIBHOIO U HMITYJBCHOTO
OOJy4YeHHs] SIBJISIFOTCSL  ONPENENSIIOIIMMH  JUIsl  JTO3UMETPUM U3IY4YEHUH C  HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MOHU3ALMOHHBIX JETEKTOPOB KAayeCTBE JO3UMETPOB MOHU3HPYIOIIETr0 U3ITy4EHUs.
OcHoBHbIE 3(](EKTBI — CKOPOCTb TE€HEpPALUU HOCUTENEH HMOHOB BHEIIHUM HOHHM3UPYHOIUM
u3nyueHueM (00pa3oBaHUE MOHHBIX MMap) U CKOpocTh 3¢¢dekTa peKOMOMHAIIMH STHUX HOCUTENeH
00yCIaBIUBAIOT IMPOLECCHI, NPOTEKAIONUE B OJHUX MX Hanbojee pacHpOCTPAaHEHHBIX U TOUHBIX
METOJax MPaKTHYECKON TO3UMETPHU (POTOHHOTO M AJIEKTpOHHOro n3nyudeHus. CootHomenue bperra-
I'pes, onpenensitomee CBsA3b MEKAY dPPEKTOM MOHU3AIMOHHOTO TOKA 1 M MOTJIOUICHHOW YHepruei B
crenke kamepsl AE, ¢ yderoM mompaBkd Ha J(PQPEKTHBHOCTh coOMpaHHs HOHOB f, MO3BONIAET
peann3oBaTh CIEIYIONIYIO rmocieaoBarenbHocTh onepaiuii: AE = q0-W+(S)az; i=q0-e-V; i0=i/f, rne 1 —
u3MepsieMbii TOK, 10 — TOK HacklmeHus, «(S)az — OTHOIIEHUE YJEIbHBIX TOPMO3HBIX CIIOCOOHOCTEH
BEILIECTBA CTEHKU U I'a3a OTHOCUTEIbHO ACHCTBYIOLIUX YHEPreTUUECKUX paclpeieseHnii BTOPUUHBIX
JIEKTPOHOB, 00pa30BaHHBIX (POTOHAMH, € — 3apsi]l ANEKTpoHa, W — CpeHsisl SJHEpPrusi HOHU3aLUU. DTO
LENb COOTHOIICHHWH SBJISIETCS OCHOBOM HOHM3ALMOHHOTO METOAA JO3MMETPHM; IapaMmeTpsl
BBIIICIIPUBECHHBIX COOTHOIIEHUH paccMaTpUBAIOTCS OTAEIBbHO, U HEOOXOAMMO MOHUMATh UX POJIb
JUIS peIIeHUs KOHEYHOW 3amauu. B CB3M co crenuuyeckoil CHUTyallei, KOorja IOKa3aHHe
(OTOHHOTO J103UMETpa 3aBUCHUT HE TOJBKO OT BEJIMYHMHBI 103bI WM MOIIHOCTHU J03bI, HO OT BEJTMYMHBI
sHepruu (Wi 3pQeKTUBHONW PHEpru) (HOTOHHOTO M3IYUYEHHS BAXKHBIM (Dak-TOpOM SBISIETCS T.H.
JHEepreTHyecKas

MCTO,Z[I)I JA03UMCTPHUH, OCHOBAHHBLIC Ha HCIOJb30BAHUMW CHOUHTUWIBIOHUOHHBIX W IIOJY-
IIPOBOAHUKOBBIX NCTCKTOPOB.

CUMHTUUIAMOHHBIE JETEKTOPBI, KOTOpble Hamboyiee MHUPOKO MPUMEHSIOTCS B CHEKTPOMET-
PUM MOHM3UPYIOUIMX YaCTHL], MOTYT OBbITh MCIOJIb30BaHbl B KaUECTBE JO3UMETPUUYECKUX YCTPOMCTB.
Cpenu mapaMeTpoB, ONPEACISIOMUX (YHKIMOHHPOBAHNWE CUMHTHUIALMOHHBIX I0-3UMETPOB (mapa
CCUMHTUIATOP-(OTOAIEKTPOHHBI YMHOXKUTENbY)) HanOojee BaKHBIM SBISIET-C KOHBEPCHOHHAs
3¢ (}EeKTUBHOCTD, ONpeeNsoNnias BEJUYMHY CBETOBBIXO/a KPUCTAUIOB M 3a-BUCAILLAS OT SHEPIUH
3apsDKEHHBIX (4aCTHIl B OCHOBHOM, B 00JIACTH MasbIX HEPIUil), YTO MOKET BHOCUTH IOIPEIIHOCTh B
pe3yJabTaThl U3MEPEHUH MOIIHOCTH JI03bI B TOKOBOM PEXKUME; 3Ty OCOOEHHOCTh CJEIyeT YUUThIBATh
KaK Il OpPraHMYeCKUX, TaK M JUIsl HEOPraHMYeCKHX KpHUCTAUIOB. ClenyeT OTMETUTH CHIIbHYIO
HHEPreTUYECKyI0 3aBUCUMOCTh YYyBCTBHTEIBHOCTH TAaKOTO poJa JAO3UMETPOB, OCOOCHHO B CUETHOM
pexumMe.

W3ydenne 0ocoOeHHOCTEH MPUMEHEHHS B TO3UMETPHH TOJIYIPOBOIHUKOBBIX JAETEKTOPOB C p-n
nepexofaoM TpeOyeT 3HaHUS TMOBENCHHS HOCUTENCH OJIEKTPUYECKHX 3apsijioB B CTPYKTypax,
COCTABJISIIOIIUX JAETEKTOp. B 103MMETpHYecKHMX H3MEpPEHUSX HCIOJIB3YIOTCS Pa3JINYHbIE PEKU-MBbI
MIPUIIOKEHHOTO BHEIIHEr0 HAINpPSDKEHUs, TOKOBBIM M CUETHBIM PEXUMbI; HEOOXOIUMO IMPEICTaBIIATh
BEChb KOMIUIEKC MOJIOXKUTEIBHBIX U OTPULATEIBHBIX XaPAKTEPUCTHUK IPU UCIOJIb30BAHUU 3THX THUIIOB
JO3UMETPOB.

D dexTs pannoPOTOMIOMIUHECIICHIINY U PATUOTEPMOTIOMUHECIICHIINH B IO3UMETPHUH.



W3 yka3zaHHBIX BBIIIE IBYX (PU3NYECKUX A(PPEKTOB, UMEIOIIUX MECTO B HEKOTOPBIX KpUCTAal-
JMYECKUX CTPYKTypax B pe3yibTare MX OOJy4eHHUS HOHH3HPYIOIIMMH YacTULAMH, HauOoIbliee
MPaKTUYECKOe MPUMEHEHHE B IO3UMETPHH TMOJTyYHII METOJ, OCHOBAHHBIN Ha MCIIONb30BaHUM 3(dekra
tepmotomunectiennmu (TJIJ]). HekoTopeie ocHOBHBIE (PU3MUECKHE MPHHIIUAIBI PEATU-3aI[UH ITOTO
METOJla MOTYT OBITh MHTEPHIPETUPOBAaHbl Ha OCHOBE aHalIM3a 30HHOW MOJENH, KOTOpas IO3BOJISET
MOJIyYUTh OCHOBHBIE COOTHOILEHMSI, OMHCHIBAIOIINE MPOLECC TEPMOJIOMUHECLEHIIMHM, B YaCTHOCTH,
ONpENENAOINE U3MEPSAEMbIE BEIIMUMHBI - BEIMYMHY MHKA KPUBOW TEPMOBBICBEUMBAHUS U IUIOLIAAb
IO 3TOM KpUBOM. ODTH BEIUMYMHBI KOPPEIMPYIOT C BEIWYMHOM HHTErpanbHOM [03bl. OCHOBHBIE
napaMeTpsl, OMNpPEIEAIoNIMe BO3MOXHOCTh MNpPaKTHYecKoro wucnonb3oBanus TJI[I — rioyOuna
3ajeraHusl JIOBYILIEK, YaCTOTHBIA (akTop, AMama3oH TeMIepaTyp HarpeBaHus, WHTCHCHUBHOCTh
3aTyXaHHus JIOMHUHECUEHIMH ((enuHr), 3aBUCUMOCTh YYBCTBUTEIBHOCTH JETEKTOPOB OT PEXHMOB
oOydenusi. 3HaHUEe (HU3NIECKOHN CYTH ITHX BEJIWMYHH U MPOILIECCOB MO3BOJISIET KOPPEKTHO PEATH30BAThH
3TOT METOJI I03UMETPHH.

[Tpunuune! ¢oTorpaduyeckoro U XHUMHUYECKOTO METOJIOB JO3UMETpuH. TemnoBoil MeTon
JO3UMETPUH.

dotorpaduueckuii  METOJI  JO3UMETPUM OCHOBAaH Ha  (POTOXMMHYECKOM JICHCTBHUH
MOHU3UPYIOUINX HM3JIy4Y€HUH Ha KPUCTAUIMTHI OPOMHCTOTO WIIM XJIOPHCTOTO cepebpa, B pe3yibpTare
KOTOPOTO 00pa3yroTcsi IMEHTPHI CKPBITOTO M300pa)KeHUs; MO ACUCTBHEM XHMHUYECKOTO IMPOSBICHUS
BOCCTAHABIIMBAIOTCSI aTOMbl cepedpa, KOJUYECTBO KOTOPBIX ONPEIENAeT CTENEeHb IOYEPHEHUS
(hOoTOAMYIBCUH, MPONOPLMOHANBHOE MOIJIOIMIEHHON B HeW sHepruu (morjouieHHoN aose). Crie-ayer
oOpaTuTh BHUMaHHE Ha OrPAaHUYEHHBIN AMANa3oH WU3MEpPEeHHs] MHTErpajbHBIX /103 KaK B o0iacTu
HU3KUX 3Ha4YeHWH, Tak W npu Oonpmux fgo3ax. DOyHKUMS [030BOM  UyBCTBUTEIBHOCTH
(hOTO03MMETPOB U COOTBETCTBYIOLIEH SHEPreTUUYECKONW 3aBUCUMOCTU JIOJDKHBI OINPEAEHSATHCS C
yuyeToM BIHUSAHUSA (uiIbTpyrommx skpaHoB. Ha mnpumepe ¢oOTOI03MMETPOB IMOKa3aH MPUHIIMIL
KOMIIEHCAIIUM 3HEPreTUYECKON 3aBUCUMOCTH UYBCTBUTEJIBHOCTH; TAKOW METOJ NMPUMEHUM K JPYIHM
TUIIAM JI03UMETPOB, Halp., TP HUCIIOJIB30BAHUU B KAYECTBE JTO3UMETPOB I'€UIE€POBCKUX CUETUYHMKOB.
XUMUYECKUIT METOJ JO03MMETPUM OCHOBAaH Ha HW3MEPEHUM BbIXOAA PaJUALMOHHO-XUMUYECKUX
peakuuii, THUIIMUPOBAHHBIX YHEPIOIOTJIOLIEHUEM HOHU3UpYomiero usnydenus. Chepa npumMeHeHHUs
XUMHUYECKUX JI03UMETPUUECKUX CHCTEM — JIO3UMETpUs OOJbIIMX 103. Ten-10Boi METO 103UMETPUH
[0 CYUIECTBY OazUpyeTcs Ha TEXHHUKE KaJOPUMETPUUYECKUX H3MEpe-HUM, T/ UCTOYHUKOM TETIOBOM
SHEPTUH SIBISIETCA BETUYHMHA JJ03bl HOHU3UPYIOIIETO U3IYYeHHS B paboueM Tese KallopuMeTpa.

OCHOBBI 1O3UMETPHUH IEKTPOHHOTO U3JTyUEHUSI.

Panee ObIIM paccCMOTpPEHBI BOIPOCH B3aWMOJCHCTBHE AJIEKTPOHOB C BELIECTBOM. OTH IPO-
LIECCHl ONpeneNsiioT (OPMUPOBAHHE TMOJEH paccesHHBIX B O0JydyaeMOH cpefe JJIEKTPOHOB H,
COOTBETCTBEHHO, JI03HBbIX NoJiel. Pa3nuuaroT pacyeTHble, MOIYIMIMPUIECKUE U IKCIIEPUMEHTAIIbHBIE
METOJIbl OIpENETCHHUs] 3HAYEHWH TMOIJIOIEHHBIX ASHEPruil MpU MPOXOXKICHUM >3JEKTPOHOB Yepes
BEILIECTBO. B Hacrosiiiee BpeMsi OCHOBHBIM PacueTHBIM METOAOM siBisieTcss Metol Monte-Kapio Ha
OCHOBE  CTAaTHCTUYECKOIO0  MOJEIHMPOBAHHSA  IPOLIECCOB  OJAHOKPATHOIO W MHOTOKpPAaTHOTO
B3aUMOJICUCTBUS 3JIEKTPOHOB C aTOMAMHM Cpefibl. B kauecTBe OJHOr0 M3 MOIY3MIUPUYECKUX METOJOB
OLICHKU pacIpe/esIeHU MOIJIONIEHHON 3HEPruu 3JIEKTPOHOB paccMarpuBaerca airoputMm OcaHoBa U
Pag3ueBckoro, OCHOBaHHBIH Ha €IMHBIX [JO30BBIX (QYHKUUAX. OKCIHEPUMEHTAJIbHBIE METOJIbI
U3MEpEHUsl JO3HbIX IOJE€H MCHONB3YyOT B IPUHLMIIE BCE JAETEKTUPYIOIIUME YCTpOMcTBa
HMOHM3UPYIOLMX yacThll. OCHOBHOE OTJIMYME MpOliecca IEPEHOCA JIEKTPOHOB OT IIPOLIECCOB IIEPEHOCA
(hOTOHOB W HEUTPOHOB — (DUKCHPOBAHHBIA MPOOET 3JICKTPOHOB, 3aBUCANIMA OT WX DHEPIHH.



DJEKTPOHBI SBJIAIOTCS OTHOCUTEIBHO KOPOTKOIIPOOEKHBIMU YACTUIIAMHU, YTO HEOOXOJIUMO YUUTHIBATH
B KOHKPETHBIX YCJIOBHAX U3MEPEHUH (HAIp., SKCTPANOIALNOHHAsI HIOHU3ALMOHHAs KaMepa).

Jlo3uMeTpusi HEUTPOHOB.

Creuun¢uka J03UMETPUU HEUTPOHOB (KOCBEHHO HMOHHM3UPYIOLIEE H3JIyUYE€HHE) OIpelensiercs
CJIOKHBIMU 3aKOHOMEPHOCTSIMU B3aUMOJICHCTBUSL HEUTPOHOB C SiAPaMU aTOMOB OOJIy4yaeMoW cpeibl;
3TH TPOIECCHl 3aBUCAT OT HSHEPrUU HEUTPOHOB (CHUCTEMATHKAa SHEPreTHYECKHX IUarna3o-HOB) H
KOMITOHEHTHOTO cocTaBa BemiecTBa. Ocoboe 3HaueHue yAenseTcss B3auMOJECHCTBUIO HEUTPOHOB C
OMOJIOTMYECKON TKaHbIO (TKaHeBas [103a) U COOTBETCTBYIOIIEH ODHEPreTUYECKOW 3aBHCHUMOCTHIO
TKaHeBOM A03bl. lIpakThueckas [103UMETpHUs HEWTPOHOB  OCYLIECTBISETCS BCEMU paHee
PacCMOTPEHHBIMH METO/IaMHU JICTEKTUPOBAHUS (MOHH3AIIMOHHBIM METOAOM, CIMHTHILISA-LIMOHHBIM
JETEKTOPOM, (POTOIMYIIECUSIM) U HEKOTOPBIMH CIEIU(PHUECCKUMH METOJUKAMH (TIPO-TTOPIIHOHAIBHBIN
ra3zopaspsHblii CYETYMK, aKTUBALUOHHBII METON).

JIIID—meTpusi 1 OCHOBHBIE IPUHILIUIIBI MUKPOAO3UMETPHUH.

Paznen nozumerpuu - JINID-merpus (JITID — nuneiHbIe TOTEpH SHEPTUH 3aPSKEHHBIX Ya-CTHIY)
OTpakaeT JeTaln3aluio (GOPMUPOBAHUS BEITUUYMHBI J03bI 3apSHKEHHBIMU YacTUIIAMU B COOTBETCTBUU
JEHUCTBYIOIIMM 3HEPreTUUYECKUM paCHpeieIEHUEM M, COOTBETCTBEHHO, PA3JIMYHBIMU 3HAYCHUSIMU
JUHEWHBIX TMOTEeph PHEPrHH, T.€. M03a MpeacTaBinsercs (yHkuued, nuddepennumansuoit mo JIID.
Paccmarpuaercst Bonpoc popmupoBanust JIIID — crnektpoB B BemiectBe. OCHOBHBIM HHCTPYMEHTOM
MPAaKTUYECKOTO  OMpejeieHus  pacrpeneneHuss Ao03bl  mno  JIIID  sBugercs  cdepuueckuit
MIPOMOPLMOHAJIBHBIM CUETYMK; HA OCHOBAHNUU M3MEPEHHBIX aMIUIMTYAHBIX paclpeleleHU NUMITYJIbCOB
CYETUMKA yCTAaHABIMBAETCS 10 COOTBETCTBYIONIEH pacueTHON MeToauke cBs3b JITID-pacnpenenenuii ¢
aMIUIUTYAHBIM CIHEKTPOM C(epruuecKoro MpomnopuuoHanbHOro cyeruunka. B pamkax JIIID-merpun
paccMOTpeHa TeopHsi HEpaBHOMEPHON HWOHM3AIMM M PEKOMOMHAIIMOHHBIM METOJ OIpeaeaeHHs
kod(pulMeHTa KayecTBa HU3TY4YEHUS B CMEIIAHHBIX MOJAX (BCE ATH JaHHbBIE HCHOJB3YIOTCS B
Pa3IUYHBIX MOJIETISAX PaAUallMOHHO-MHAYIIUPOBAHHBIX 3PPEKTOB B OMOIOTHUECKUX 00HEKTaX).

JanpHelmas netanu3anysi CTPYKTYpbl JO3HBIX PAcCHpElEeNICHUH OCYLIECTBISETCS B paMKax
paszena J03UMETPUU — MUKPOJO3UMETPHHU.

DNEeMEHTHI 103UMETPUH HHKOPIIOPUPOBAHHBIX PAJHUOHYKIHIOB.

HeoOxonumo onpenenutb KOMIUIEKC OCHOBHBIX MPOOJEM JT03UMETPUM PaJMOaKTUBHBIX H30-
TONOB, NOCTYIAIIINX W3 BHEHIHEH cpeabl B OpraHu3M uenoseka. [Ipemnaraercs mociaenoBa-TeIbHOE
PaccCMOTpPEHHE CIETYIOUIUX Pa3/IeIoB:

* IIyTH MOCTYIIEHUSI HYKJINJOB B OPTaHU3M UYE€JIOBEKA;

* PaIMOAKTUBHBIE a3PO30JIH;

* IPOCTPAHCTBEHHOE ¥ BPEMEHHOE PaCIpEeIEHNE HCTOYHUKOB U3y YCHHI;

* KMHETHMKa TPAHCIOpPTa DPAJMOAKTUBHBIX HYKJIMIOB B OpraHU3ME 4YEJIOBEKa B paMKax
MHOT'OKaMepHBIX MOJEIIEH;

* 1030BbI€ (DYHKIIMU HJIEMEHTAPHBIX UICTOYHUKOB H3ITy4EHHIT;

* METO/Ibl BBIYMCIICHUS TKAHEBBIX J103;

* CIIOCOOBI MPSIMOTO U KOCBEHHOT'O ONPE/EIICHUsI XapaKTEPUCTUK HCTOYHUKOB B CPEJIE;

* METOJbI OLICHKU IPEIEIbHO-I0ITyCTUMBIX BEIUYNH KOHIICHTPAUUA PaIMOAKTUBHBIX BEIECTB
B 00BEKTaX BHEIIHEH CpeIbl.

CoBpeMeHHas cucTema J103UMMETPUUECKUX BEJIMYHUH.

CucteMa J03MMETPUUECKUX BEJIMYMH €CTh Pe3yJbTaT Pa3BUTHUS J03UMETPUH, PaIiOON0I0-THH,
panuanoHHON 0e30MacHOCTH. DTa CUCTEMa BKIIIOYACT:

* (hu3MYecKHre BEIMYHUHBI, SBISIOMIMECS MEpPOW BO3ACUCTBHUS MOHM3HPYIOIIUX U3ITYYCHUH Ha
BEILECTBO;



* HOPMUpPYEMbIE BEIWYHHBI, SBISIOUIMECS MEpOH yuiepba OT BO3ACHCTBHS M3IIy4YeHHUH Ha ye-
JIOBEKa;

¢ OIICpAallMOHHBIC BCIIMYHHBI, SABJIAIONIUCCA HECTIOCPECACTBCHHO OIPEACIACMBIMU B U3MCPCHU-AX
BCJIMYMHAMHU U1 OCHKW HOPMUPYEMBIX BECJIUYHH.

OHpeHeHﬂIOTCH OCHOBHBLIC BCJIIMYWMHBI U €IUHHUILBLI UX U3MCPCHUA: SKBUBAJICHTHAA 034 O6J'Iy-
YeHUs1, B3BeIMBarone Kod3puneHTsl, 3pdekTuBHas 103a; ONEPaAlMOHHBIC BETMYUHBI: aMOUEHTHAs
71033, MHIUBUIYAIIbHBIA SKBUBAJICHT JI03BI.
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