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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)

OCBOCHHE METOJIOB, a
TaKXe TEOpHUil U
MOJICICH,
HCIIOIb3YEMBIX B
Hay4YHBIX
HUCCIIEIOBAHUN

y4acTHe B MPOBEICHUNU
(bu3mIecKux
HCCIEIOBAHMI 11O
3aJIaHHOM TeMaTHKe,

O0BbeKT nian
00J1aCThH 3HAHUSA

Koa n naumeHoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpo¢eccuoHATIBLHBIH
cranaapr-IIC, ananu3
OIIbITA)

Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

OHOJIOrHYECKHUE
00BEKTHI
pa3IMYHOMN
OpraHH3aIiH,
HMCTOYHUKHU
HOHHM3UPYIOIIHX
W3JIyYEHH

OHMOJIOTHYECKHUE
00BEKTHI
pa3IMYHON
OpraHu3aIui,

ITIK-1 [1] - Crocoben
UCIIOJIb30BAaTh
npohecCHOHATLHBIC
3HAHHS U YMEHHUSI,
[IOJIy4YEHHBIE [IPU
OCBOCHUH MPOPHIBHBIX
(1)I/I3I/I‘ICCKI/IX JUCHUIIIINH

Ocnosanue:
[IpodeccrnonanbHbIN
craugapt: 40.011

IIK-2 [1] - Cioco6en
MIPOBOJIUTH HAyYHBIE
HCCIIEAO0OBaHUA B
n30paHHOM 00JaCcTH

Koa n nHaumeHoBaHue
HHIMKATOPA
AOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTeHI[UH

3-TIK-1[1] - 3HaTh
OCHOBHBIE (pU3MUecKue
SIBJICHUS,
dbyHIaMeHTallbHbIE
MOHSITHSI, 3aKOHBI 1
TEOpHH (PU3HKH,
OCHOBHBIE METOIbI
TEOPETUYECKOTO U
AKCTIIEPUMEHTAIBHOTO
UCCJIETOBAHMSI, METO/IbI
U3MEPEHHUS PA3ITUIHBIX
bu3nYeCKuX BETUYHH ;
V-IIK-1[1] - ymets
pazbupatbcs B
du3nUecKuX MpUHIUIAX,
UCIIOJIb3YEMBIX B
U3y4aeMbIX
CHeIHalbHbIX
JTUCIUILTNHAX, PEIIaTh
buszndeckue 3a1aun
NPUMEHUTETHHO K
U3y4aeMbIM
CHEIMATbHBIM
JTUCHUILTUHAM U
NPUKJIaJHBIM TIpoOIeMaM
Oymymiei
CHEINAILHOCTH;
B-IIK-1[1] - BnageTp
METO/IaMU MPOBEICHHS
bu3HUecKuX U3MEpPEHUI
C OLICHKOM
MOTPEIIHOCTEN , a TAK¥Ke
MeToAaMu (PU3UIECKOTO
OTNMCAaHUS TUIIOBBIX
npohecCHOHATBLHBIX
3a]a4 U UHTEepIpeTalun
MOJTyYEHHBIX
pe3yNbTaToB

3-T1IK-2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE
METOJIbI M CPEJICTBA
HAY4YHOT'O UCCJIeI0BaHUS,




obpaboTka
ITOJIYUCHHBIX
pe3yIbTaToOB Ha
COBPEMEHHOM ypPOBHE

HUCTOYHUKHU
MOHU3HUPYIOIINX
U3IIy4ECHUI

IKCIIEPUMEHTAIBHBIX U
(W) TeOPEeTUUECKUX
(buznuecKux
HUCCIIEIOBAHUHN C
IIOMOIIBIO COBPEMEHHOM
npuOopHOi 6a3bl (B TOM
YHCIIe CI0XKHOTO
(uznueckoro
o0opyI0BaHus) U
MH(OPMALIMOHHBIX
TEXHOJIOTHH ¢ y4eToM
OTEYECTBEHHOTO H
3apy0e)HOTOo OTbITa

OcHosanue:
[TpodeccrnonanpHbIN
cranzaapt: 40.011

COBPEMEHHYIO
npudopHYIo 6a3y (B TOM
YHCIIe CI0XKHOE
buznueckoe
o0opyaoBaHue);
TEOPETUIECKHE OCHOBBI U
0a30BbIe MTPEICTABICHUS
HAYYHOTO MCCIIeIOBAHUS
B U30paHHOI o0acTu
IKCIEPUMEHTATBHBIX U
(MITM) TEOPETUUYECKUX
buznyeckux
HCCJIeIOBaHUM,
OCHOBHEIC
3aKOHOMEPHOCTH
dbopMupoBanus
pe3yJIbTaToB
IKCIIEPUMEHTA ;
V-IIK-2[1] - ymeTtb
CaMOCTOSITEIIFHO CTaBHUTh
KOHKPETHBIE 3a7a4n
HAYYHBIX MCCIICIOBAaHUI
B BBIOpaHHOMU 00J1acTH U
pemaTh UX ¢ TOMOIIBIO
COBPEMEHHOM
npuOOpHOI 0a3bl U
UH(GOPMAITMOHHBIX
TEXHOJIOTHM C
UCIIOJIb30BaHUEM
HOBEUILIETO POCCUICKOTO
1 3apy0eXHOTO OIbITa;
YMETb TIPOBOJINTH
HAyYHBIC UCCIIEIOBaHUS
B M30paHHOM 00JacTH
IKCIIEPUMEHTATBHBIX
U(WIH) TEOPETUUECKUX
¢bu3nveckux
WCCIIEIOBAHUM,
aHAIU3UPOBATH
pe3yJibTaT, NOJYYEHHbIN
B XOJI€ POBEICHUS
IKCIEPUMEHTA;
OILICHUBATh U3MEHEHUS B
BEIOpaHHOU 00acTH,
CBSI3aHHBIE C HOBBIMHU
pa3paboTkamu, ¢
MOMOIIBIO
UH(POPMALIMOHHBIX
TEXHOJIOTHH C yU4eTOM
OTEYECTBEHHOTO U
3apy0eXHOTO OTbITA;
B-TIK-2[1] - BnageTh




OCBOCHHE METOJIOB
IIPUMEHEHHUS
pe3yJIbTaTOB HAy4YHBIX
HUCCIIeJOBaHU B
MHHOBAIIMOHHON N
WHXEHEPHO-
TEXHOIOTHYECKOM
JIeITEILHOCTH

MIPOEKTHBIN
TEXHOJIOTHH U
obopyznoBaHue,
HCIIOJIb3yEMOE B
Pa3IMYHBIX
obnacTsix
MEIUIINHCKON
bu3uKu

[1K-4 [1] - Cniocoben
MPUMEHSTDH Ha MTPAKTUKE
npodeccrnoHaIbHEIC
3HaHUS TEOPUU U
METOI0B (PU3NUECKHUX
HUCCIIENOBaHUIN

Ocnosanue:
[IpodeccronanbHbII
crangapt: 40.011

HEoO0X0IMMOMn
nHpopmanye u3
COBPEMEHHBIX
OTE€UYECTBEHHBIX U
3apyOexKHBIX
WCTOYHHUKOB B
u30paHHO obacTu
HCCIIeIOBaHMs,
HABBIKAMU TPOBEACHUS
TEOPETUUECKUX,
IKCIIEPUMEHTAIBHBIX U
MPAKTHYECKHIX
UCCIIEI0BAHUM C
HCIOJIb30BaHUEM
COBPEMEHHBIX
POrPaMMHBIX CPEJICTB,
WHHOBAIIMOHHBIX U
UH()OPMAITMOHHBIX
TEXHOJIOT U, HAaBBIKAMU
paboThI CO CTaHIAPTHOM
U3MEPUTEIILHON
anmapaTypou u
9KCIIEPUMEHTAIbHBIMU
yYCTaHOBKAaMM, HaBbIKaMU
paboThl Ha COBPEMEHHOU
anmnaparype u
000py0BaHUU ISt
BBITTOJTHEHHS
¢busnueckux
HUCCIEN0BAaHUHN C
IPUMEHEHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI

3-TIK-4[1] - 3HaTh
TEOPETUUECKHE OCHOBBI
(u3NYECKUX METO/I0B
UCCIICIOBAHMUS. ;
V-TIK-4[1] - ymeTts
UCTIONB30BaTh
BO3MO>KHOCTH
COBPEMEHHBIX METOJIOB
buznIecKux
UCCIICIOBAHUN IS
pelIeHus HayJHO-
UCCIIEIOBATETLCKUX
3az1ay;

B-IIK-4[1] - BnageTh
MPAKTHYICCKHUMH
HaBbIKAMU MPUMEHEHUS
bU3NYECKUX U




MaTeMaTHYECKUX
METOJIOB UCCIICIOBAHMS,
00paboTKy U aHamu3a

00BEKTOB UCCIIENOBAHUI

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonansHoe
BOCIIMTaHHE

3agauym BocriuTaHus (KOg)

Coznanue ycinoBui,
00ecneuynBaroux,
(dbopmMHpOBaHUE KYIbTYPbI
siIepHOM 0€30MMacHOCTH
(B24)

BocnurareapHbIil TOTEHIINA UCIIUIIINH

1.Micnionb30BaHue BOCIIUTATEILHOTO
nmoTeHITHaIa 010Ka Po(eCcCHOHATBHBIX
JUCLHUIUIAH 17151 JOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOICHNE
SIIEPHOUN U paJaliMOHHON O€30MacHOCTH,
a TaKke COOJI0JICHHE TOCYAaPCTBEHHBIX U
KOMMEpUECKUX TalH. 2.Mcnonp3oBanue
BOCIHUTATEIHHOIO MOTEHIINAJA
coJiepKaHusl y4eOHBIX TUCIHILINH
«AKTyanbHbIe TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI SKOIOTUYCCKOM
0€30MacCHOCTH B SIEPHON IHEPIETUKED,
«CucTeMbl paJualliOHHOTO KOHTPOJISD)
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOJICHHE
AKOJIOTUYECKOU M paIMallMOHHOMN
0€30IaCHOCTH MTOCPEICTBOM H3yUEHUS
OCHOBOIOJIaralolux J0KyMEHTOB 110
KYJIbTYpe S€pHOM Oe30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUMCKUMHU PETYIUPYIOIUMU
OpraHamu, HOPM U TIPaBUII OOpaIeHHS C
pPaOaKTUBHBIMH OTXOJAMH U SACPHBIMH
Martepuanamiu. 3.Vcronbp3zoBanue
BOCIIUTATEIBHOTO MOTEHIINANA Y4eOHBIX
mucnutuinH « KOHTpos 1 ArarHocTrka
SJIEPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HaznexxHocTh 000pYAOBaHHS AaTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SIEPHOTO TOIITHBHOTO
LUKy, «SIaepHble TEXHOIOTHUHU U
9KOJIOTHUS TOTUTUBHOTO ITUKIIA» IS
(bopMHpOBaHUS JINYHOIN OTBETCTBEHHOCTH
3a cOOJIIOIeHNE U 0OecIIeueHE
KnOep6e30macHOCTH U MH(OPMAITMOHHON
0e30MmacHOCTH 0OBEKTOB aTOMHOI OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(GOpPMaIMOHHOM 0€3011acCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUsT HHPOpMaIuy,
HNPUHIUIIOB OCTPOCHHUS




[Ipodeccrnonansroe
BOCIIUTaHHE

Co3zanne yciaoBuid,
00eCIIeYnBaIOIINX,
dbopmupoBaHme
OTBETCTBCHHOCTH 32
obecrieueHne
kubepOe3onacHoCTH
00BEKTOB aTOMHOW OTpaciu
(B25)

rJ1yOOKO3IIETIOHUPOBAHHOM U THOKOM
cUCTEeMBbI 0€30MMacCHOCTH SIEPHO-
¢du3ngeckux 0OBEKTOB.
4.Vcnionb30BaHUE BOCITUTATEIBHOTO
MOTEHIIMaNa CoIepKaHus OJIoKa
JTUCIUTIINH «OKOJI0THs», K CUCTEMBI
paanaliOHHOTO KOHTPOJIs», «OCHOBBI
AKOJIOTUYECKON O€30MaCHOCTH B SIACPHOMN
SHEPreTUKe» sl POPMHUPOBAHUS
OTBETCTBEHHOM AKOJIOTHYECKON ITO3HUITNHT
MOCPEJICTBOM M3YUYEHUsI BOIIPOCOB
o0ecrnevyeHns Takoro ypoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICIICTBHE Ha OKPYXKAIOIIYIO CpELy,
obecrneunBaeT COXpaHEHHE MPUPOIHBIX
CHUCTEM, TIOJIJIEP)KaHNE UX [ETOCTHOCTU U
)Ku3HeoOecneunBaromux GyHKIUHI, yepes
paccMOTpeHHE BOIIPOCOB PaHallMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepadOTKU AIEPHBIX OTXOA0B, BOIPOCOB
3aMbIKaHUS SJEPHOTO TOIUTMBHOTO IIUKJIA.
1.Mcnions30BaHue BOCIUTATEIBLHOIO
noTeHuMana 61o0ka mpodeccnoHamIbHbIX
JTUCITUIUIAH JiJTs1 QOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COONIOACHUE
SIEPHON U pagualiOHHON 0€3011aCHOCTH,
a TaKke COOMI0ICHIE TOCYAapCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnonbp3oBanue
BOCIIUTATEIHHOTO MOTEHIINAJA
COJICPIKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADC», «OCHOBBI PKOIOTHYECKOM
0€30MacCHOCTH B SIIEPHON DHEPTETHUKEY,
«CucTeMbl paTuaIliOHHOTO KOHTPOJISD)
it opMHupOBaHUE TUIHON
OTBETCTBEHHOCTH 3a COOIIOICHUE
JKOJIOTUYECKOU U paIMallMOHHOMN
0€30MMacCHOCTH MTOCPECTBOM U3YUCHHUS
OCHOBOTOJIAralouX J0KyMEHTOB 110
KYJIbTYpe sIepHOM 0€3011acCHOCTH,
paspaboranHbix MAT'ATO n
POCCHIUCKHMH PETYIUPYIOIIUMA
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C
PaAMOAKTUBHBIMU OTXOJaMH H SIJICPHBIMHU
maTepuanami. 3.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTEHIIMAJIA YY€OHBIX
muctumiinH « KOHTposs ¥ TUarHoCcTHKa
SIEPHBIX YHEPTETUYCCKUX YCTAHOBOKY,
«HanexHocts 000pyA0BaHUS ATOMHBIX
PEaKTOPOB M YIPABIECHUE PUCKOMY,
«be30macHOCTh SAepHOTO TOTIMBHOTO
ITUKJIa», «S1IepHbIe TEXHOJIOTHH U




9KOJIOTHSI TOTUIMBHOTO UK IS
(hOpMUPOBAHUS JTHYHOW OTBETCTBEHHOCTH
3a co0umoJIeHne U oOecreyeHue
knbepOe30nacHOCTH U UH(POPMAIIMOHHOM
6€301acHOCTH 00BEKTOB aTOMHON OTPACIH
Yyepe3 U3ydeHre BOPOCOB OpraHU3aIiu
nH(POPMaIMOHHON 0€30MacCHOCTH Ha
00BEKTaX aTOMHOM OTpPaCIii, OCHOBHBIX
MPUHIIAIIOB TIOCTPOSHUS CUCTEMBI
ACYTII snepHBIX O0BEKTOB, METO/IOB
3aIUTHI U XpaHEHUS HHPOPMAITIH,
MIPUHIIAIIOB TIOCTPOCHUS
r1yOOKO3IIETIOHUPOBAHHOM U THOKOM
CHCTEMBI OE30TTaCHOCTH SITICPHO-
¢du3nueckux 0OBbEKTOB.

4.Vcnosp30BaHNE BOCIIUTATEIBHOTO
MOTEHIIMaNa CoIepKaHus OJIoKa
JTUACIHUILUTHH « OKOJIOTHsD», « CHCTEMBI
paanaliOHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTHYECKOM Oe30MacHOCTH B SICPHON
SHEpPreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKOUN MO3ULIHUHI
HOCPEICTBOM M3yUYEHHS BOIIPOCOB
o0ecreyeHns Takoro YpoBHsI
6e3onacoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPYIKAIOIIYIO CPEY,
obecreynBaeT COXpaHEHHE MPUPOIHBIX
CHCTEM, MOAJCPKAHNE UX IIEITTOCTHOCTH U
XKHU3HEoOecIeunBaroIX GyHKIUH, yepes
paccMOTpeHHE BOTIPOCOB PAIUAIIIOHHOTO
KOHTPOJIS IIPH 3aXOPOHEHUH U
nepepabdOoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBbIKaHUS SJIEPHOTO TOIUTMBHOTO ITUKJIA.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIIATIINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (hOPMBI KOHTPOJIS:
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Yacts 2
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| TIK-4 |

* — COKpallleHHOEe HauMEHOBaHUE (DOPMbBI KOHTPOJIS

*E CyMMa MAaKCHMAJIbHBIX 0annoB JOJDDKHa OBITH paBHa 100 3a CEMCCTP, BKIIKOYas 3a4CT H

(unn) sK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALIUH Pa3iesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YeHue

KN KoHTpoJib 1o utoram

€) DK3aMeH

KAJEHJIAPHBIN IIJTAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

" qac. , yac. yac.
7 Cemecmp 32 32 0

1-8 Yacrtp 1 16 16 0

1 ITo1s HOHM3UPYIOLET 0 H3JTYyYeHHU. Bcero ay1tuTopHbIX 4acoB
XapaKTepUCTUKU TNOJIE HOHU3UPYIOLIETO U3ITy4YECHHUS. 2 | 2 | 0
Jo3umerpuueckue BeanduHbl. OCHOBHBIE 3a/1a4y 103UMETPUU. | OHialiH

0 |0 |0

2 B3aumopaeiicTBHe (POTOHHOIO U3JIyYEHUS C BeLleCTBOM Bcero ayiuTopHbIX 4acoB
[Tpoueccel mpeobpa3oBanus YHEPTUN GOTOHHOTO U3NTyUYEHUs B | 2 |2 [0
BewiectBe. Teopus bparra-I'pes. Dueprerudeckas 3aBucuMocTs | OHitaiiH
YyBCTBUTEIHLHOCTHU J03UMETPOB (DOTOHHOTO U3ITYUECHHUS. 0 | 0 | 0

3 HNonnzauuoHHbIe 103MMETPUYECKHE 1€TEKTOPbDI. Bcero ayutopHbIx 4acoB
HMoHnun3anoHHble KaMephl B IIOJIAX HEIIPEPBIBHOIO U 2 | 2 | 0
HMITYJIbCHOTO U3ny4deHus. KoHieHcaTopHbIe KaMepsl, Ownnaitn
rasopaspsiiHbIC CYCTYHUKHU, II0JIOCTHBIC MOHU3ALIMOHHbBIC 0 0 0
KaMepBbl.

4 Jlo3umeTrpust TOPMO3HOTO U3TYYECHHS. Bcero ayiuTopHbIX 4acoB
TosicToCTEHHBIE HOHU3ALMOHHBIE KAMEPBI, KBAHTOMETP. 2 | 2 | 0

Omnnaitn
0 | 0 | 0

5 CUMHTH/LJISIHUOHHBIH MeTO/ 103UMeTPpHHU (OTOHHOTO Bcero aytuTopHbIX 4acoB
H3J1y4YeHHs. 2 |2 [0
DHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIbHOCTHU Oumnitaiia
CUUHTUJUIALIMOHHOIO JO3UMETpa B TOKOBOM U CUETHOM 0 0 0
pexuMe.

6 DoToOXUMHYECKOE AeHCTBUE U3TYYCHH . Bcero ayiuTopHbIX 4acoB
OcHOBHBIE XapaKTepUCTUKU (HOTOrpaduuecKoro u 2 |2 [0
XUMUYECKOTO METOA0B TO3UMETPUHU. Ownnaitn

0 |0 |0

7 JIIOMHHHCIEHTHBIE METO/AbI 103UMETPHUH. Bcero ayiuTopHbIX 4acoB
MexaHu3mbl pagnoPOTOIIOMUHECIICHIIUN 1 2 |2 [0
paguorepMoroMuHecueHIny. Kunetuka Owniaiin
PaZMOTEPMOIIOMUHECLICHIUH. 0 | 0 | 0

8 ITos1ynmpoBOTHMKOBBIE 1ETEKTOPbI. Bcero ayiuTopHbIX 4acoB




[TonynpoBOAHUKOBBIE NETEKTOPBI KaK TO3UMETPBI 2 |2 [0
WOHU3UPYIOIIEro n3iydeHus. OCHOBHBIE XapaKTePUCTUKH Ounaiin
MIPUMECHBIX IIOJIYIIPOBOIHUKOB. 0 0 0
9-16 Yacrtp 2 16 16 0
9 Jlo3umMeTpus 3apsKeHHBIX YaCTHUIIL. Bcero aynuropHbIx 4acoB
OKCIIEpUMEHTAIIBHBIE U PACUETHBIE METOBI JO3UMETPUU 2 |2 [0
3JIEKTPOHHOI'O U3JIyYECHUSI. Ownnaitn
0 |0 | 0
10 Jdo3umerpusi HEUTPOHOB. Bcero ayiutopHbIx 4acoB
IIpuMeHeHne pa3InyHbBIX METOJ0B PErUCTPALIMY HEUTPOHOB 2 | 2 | 0
JUTS1 ONIPEAEIICHHS] 10361 HEUTPOHHOIO U3ITYUYEHUSI. Omnuaiin
0 |0 |0
11 Jo3umeTrpus 60JIbIINX 103. Bcero ayiuTopHbIX 4acoB
Mertoasl U3MEpEeHHs 103 B MOJSAX BBICOKMX ITOTOKOB 2 | 2 | 0
U3JIy4CHHUS. Omnunaiin
0 |0 |0
12 TenoBoe nelicTBHEe HOHM3UPYIOLIET0 U3JTYyYEeHUSI. Bcero aynuTopHbIX 4acoB
TerutoBoe nelcTBUE HOHU3UPYIOLETO U3TyUEHUS. 2 | 2 | 0
Kanopumerprudecknii METOa 1O3UMETPHUN. PesKuMBbI paboThI Owuiaiin
KaJIOpUMETPOB. 0 | 0 | 0
13 JIIII-cneKkTpbl M paauanuoHHbie 3 PeKThl. Bcero ayutopHbIX 4acoB
HoHu3aiMoHHO-UMITYJIbCHAs MeToiuKa n3mepenus JIIO- 2 |2 [0
cnekTpoB. HepaBHOMepHas HOHU3AIUS U pEKOMOMHALIMOHHBINA | OHaiiH
METO/I. 0 | 0 | 0
14 OcHOBHBIE 32]a4H MUKPOA03UMETPHH. Bcero ayiuTOpHBIX 4acoB
OcHoBHbIE 337a4u MUKpOJ03UMeTpUn. DyKTyanuu 2 | 2 | 0
MOTJIOLIEHHON PHEPIUH. MUKPOI03UMETPUUYECKUE BENUUUHBI U | OHIaliH
METO/bI UX MOJIyUCHMUSI. 0 | 0 | 0
15 Jlo3uMeTpHsi HHKOPIOPHUPOBAHHBIX PAIMOHYKJJIH/I0B. Bcero aynuTopHbIX 4acoB
Jlo3uMeTpusi UHKOPIOPUPOBAHHBIX PaAMOHYKINI0B. Kunetuka | 2 |2 [0
(dbopMHUpOBaHUS TO3BI. Omnnaiin
0 |0 | 0
16 3akir0unTeILHbIH 0030p Bcero ayiutopHbIX 4acoB
3aKTFOYUTEIBHBIA 0030D 2 |2 [0
Ownnaitn
0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUNA:

Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-maTepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaunu

T Tectol

OCM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
nC NHTEpaKkTUBHBIN CalT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OCBOCHI/IG JOUCIHUITIIINHBI HpOXO[[I/IT B OCHOBHOM IIO cne;[y}omeﬁ CXEMCE: JICKIUU, CCMI/IHapCKI/Ie
3aHATHS C OTYETOM O PEIICHHBIX 3ajJadax, MPaKTUYeCKhe paboThl ¢ TMOCIEAYIOMEH 3aIlUTON IS
3aKpEIUICHUSI TEMBI, MPOMEXYTOUYHBIA KOHTPOJb 3HAHUM, pEIICHHE 3aJad N0 pAay TeM Kypca,
HUTOTOBBIM DK3aMeEH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/ OLIEHOYHBIX CPEACTB O AUCLUILIMHE 00ecreurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMH W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUSTUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMUpPyEeMBIMH KOMIIETCHUUSAMH M (OopMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlICHA B cIeayomIel Tabaune:

KOMHETCHHI/IH I/IHI[HKaTOI)bI OCBOCHUA ATTeCTaIII/IOHHOC MeponpussTue
(KTI 1)

TIK-1 3-TIK-1 D, KU-8, KU-16
V-IIK-1 D, KI-8, KI-16
B-TIK-1 D, KU-8, KI-16

TK-2 3-1IK-2 D, KU-8, KI-16
V-TIK-2 D, K-8, KI-16
B-TTK-2 D, KU-8, KI-16

TIK-4 3-1IK-4 D, KU-8, KI-16
V-IIK-4 D, KU-8, KU-16
B-TTK-4 D, K-8, KI-16

IlIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHUI

[IIkana Kaxa0ro KOHTPOJBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJla BKIIIOYMTENbHO. MTOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBisieT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ornenka 1o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayIoB OAJUTHHOM IIIKaJIe ECTS y4eOHOM TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIIEHTY, €CJTH OH TIIyOOKO U TIPOIHO
YCBOWII IIPOTPaMMHBII MaTepuail,
HUCYCPHIBIBAIOLIC, MMOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TEOpHIO C HpaKTI/IKOI‘/'I, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTpapUIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIISAETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

Marepuai, rpaMOTHO U IO CYIIECTBY

4 — «xopouio»
70-74 P M3JIaraeT ero, He IOMycKasl




CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEOCTATOUHO MTPAaBUIIbHBIE
(OpMyNIHUPOBKY, HAPYIICHHS
JIOTHYECKOM MOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEIHHOY
BBICTABJISIETCS CTYACHTY, KOTOPBIi HE
3HAET 3HAYNUTEIILHON Y4acTh
MIPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC omnoOKku. Kak npasuo,
HAKE «HEYO0B1eMBOPUMETLHOY OIIEHKA «HEYJIOBJICTBOPHUTEIHHOY
CTaBUTCS CTYICHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTEIILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 JlozumeTpus HOHU3UPYIOUIUX H3TyueHul : yaeOHoe mocodue, Mocksa: HUAY MUDU,
2015

2. OU K49 Paananmonnas go3umetpus : MoHorpadus, Mocksa: HUAY MUDU, 2014
3. 539.1 K49 Pagunanmonnas no3umerpus : Monorpadus, Mocksa: HUAY MUDU, 2014
4.539.1 C 14 Snepnas ¢usuka u go3uMerpus : yued. mocobue as By30B, Mocksa: FOpaiit, 2020

5. 539.1 C50 MopaenupoBaHue mpoiiecca nepeHoca 31eKTPOHOB B 3a/1a4axX paJlalliOHHON (PU3UKH :
ydeOHoe rmocodue st By3oB, B. B. CmupHoB, Mocksa: MU®U, 2008

6. O C23 CO0opHUK 3a7a4 110 TEOPUHU MIEPEHOCA, TO3UMETPUH U 3alTUTE OT HOHU3HPYIOIINX
u3Iy4YeHul : yueOHoe nocobue /i By30B, pea. B. A. Knumanos, Mocksa: HUSIY MU®U, 2011

JOIIOJIHUTEJIBHAS JINTEPATYPA:
[MTPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

B kypce paccMmaTpuBaroTCsi OCHOBHBIE (DyHIAaMEHTAJIbHbIE NPUHIMIIBI U METOJbI JO3UMETPUN
MOHM3UPYIOUIMX M3Iy4eHUH Ha OCHOBAaHMM OCOOCHHOCTEH B3aUMOJEMCTBUS PA3IUYHBIX BUAOB
HMOHM3UPYIOLIMX H3JIy4eHUH C BemecTBoM. llenp mpenopaBaHMsl NaHHOM IUCUUIUIMHBI COCTOMUT B
M3JI0KEHUU OCHOBHBIX METOJOB OINPEIEICHUS KOJHMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTHUK
II0JIE MOHU3UPYIOILETO U3JIyYEHHUs] B BEIECTBE U COOTBETCTBYIOLIUX BEIUYMH 3HEPrONOITIOLIEHUS,
OTIPENICNIAIONINX TOCIEACTBUS BO3JCHCTBUS MOHU3HUPYIOUIETO H3JIy4YeHUs] Ha OOBEKTHl JKUBOH U
HEKUBOU IIPUPOLBL.

OCHOBHBIMU 337JauaMU OCBOEHUS TUCLUILINHBI SBISIOTCS:

* noiydyeHue 0a30BOM MH(pOpMALMM O 3a7a4ax U METOJaxX OINPENETCHUs XapaKTepUCTUK
BEJIMYMH DHEPIOIOIJIOMEHUSI  MOHU3MPYIOIIETO M3JIy4eHHs B BEIECTBE C YYETOM KOJIMYECTBA U
KayecTBa W3JIyYEHUs;

*  MOHMMaHuE (YHKIHMOHAJIBHBIX OCOOCHHOCTEH W UCHOJb30BAaHUS OCHOBHBIX THUIIOB
JIO3UMETPOB IJIs1 U3MEPEHUS NO3UMETPUUECKUX BEJIMUUH;

* I[IOJlyYeHUE MPAKTUYECKUX HABBHIKOB B IPUMEHEHUU METOJOB JIO3UMETPUU I PEIICHUs
NPUKIIAIHBIX 33]1a4.

OTH 3a7]aun peaTu3yoTCsl Ha OCHOBE 3HAHUM:

* (u3MYEeCKUX SIBICHUN B3aUMOJCHCTBUS HOHM3UPYIOUIMX H3JIyYEHUH C BELIECTBOM,
OINPENIENIAIONMX TPOLECCHl NMEPEHOCA HU3IIyUYEHHM, SHEpronoriomeHuss U (GpopMUpOBaHUS JO3HBIX
MOJICH;

* crneuupUKU XapaKTepUCTUK BEJIUYMH J03 U pacrpelesneHuil 103 (HOIJIOLIeHHas [03a,
SKBUBAJECHTHas M aMOMEHTHas [103a, SKCIO3MLMOHHAs [03a, pacnpenenenue p03 no JIID,
MHUKPOJI03UMETPUUECKNE BEIUUNHBI);

* OCHOBHBIX METOJOB pacyeTa M H3MEPEHMS JO3HBIX pACHpENCIICHUM B BEIIECTBE IS
Pa3JINYHBIX BUJIOB U3JIyYCHUS;

* 0COOCHHOCTEHM XapaKTEepUCTUK JO3MMETPOB U OOJACTH UX MPUMEHUMOCTU JJISl PEleHUs
MIPAaKTUYECKHX 3a/1a4.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJEN

Beenenue B paznen paguannoHHoN Gpu3uky - 1o3umerprio. OCHOBHBIE 334 1I03UMETPHH.

Ilenbr0 OJTHOTO U3 pa3JesioB pajMallMOHHON (U3UKU — JO3UMETPUH — SBISETCS pa3paboTKa
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX, INPUMEHHUMBIX Ha IPAKTUKE, METOAOB KOJHWYECTBEHHOMU
OLIEHKU BO3JIEHCTBHS PA3IMYHBIX BUAOB MOHU3UPYIOMIMX M3TyUYeHHH HAa OOBEKTHI KHBOW M HEXHUBOH
npupoasl. PaccmarpuBaroTes 1uana3oHbl SHEPTUH W3ITYYeHUH, CIOCOOHBIX MHUIIMUPOBATH 3PPEKTHI
MOHM3allMU B 00Jy4aeMOM BEIIECTBE; COOTBETCTBYIOIINE BEIMUYMHBI (IHEPTOMOTIIONICHHE U JIPyTHe
T.H. JO3UMETPUYECKHE BEIUUMHBI) ONPEACIAIOT pa3InyHble pagrallMoHHbIe Y3PPEKThI. Y CTAaHOBICHHE
CBSI3U ATUX 3(P(PEKTOB C 1O3MMETPUUECKHMMH BEIMUMHAMHU SIBISIETCS OCHOBHOM 3ajayeil JO3MMETpPHUU.



OObnacti JO3MMETPUYECKHX HCCIEAOBAHUM JIOCTAaTOYHO pPa3sHOOOPa3HbI, B YACTHOCTH MOXHO
OTMETUTH CJICYIOLIHE:

1. Jlosumerpus anbga-, 6era- , raMMa-KBaHTOB M HEHTpPOHOB ¢ sHepruei mo 10 M»pB. 2.
Jlo3umeTpusi HHKOPIIOPUPOBAHHBIX HYKJIWJOB. 3. MHauBuayanbHas no3uMmerpus. 4. ABapuiiHas J0-
3umetpus. 5. BHyTpupeakropHas nosumetpus. 6. Jlozumerpus Oonpmux 103. 7. TBepaoTenbHas
nozumetrpust. 8. JIIID — merpus. 9. Mukponozumerpuss u np. lllupokuid kpyr pemraembIx A03HU-
METPUYECKHUX 3ajad TpeOyeT [AeTaJbHOro yuyeTa OCOOEHHOCTeH B3aMMOAEHUCTBUS M3IIyuYeHHH C
BELIECTBOM U XapaKTEPUCTUK JO3UMETPUUECKUX JETEKTOPOB.

XapaKTepUCTUKU T10JIeH HOHU3UPYIOLIETO U3JIyYCHUS; JO3UMETPUUECKUE BEITUYHHBI.

Paznuunble ckamspHble M BEeKTOpHBIC, Au(QepeHnnanbHble 1 HHTETPATbHBIE XapaKTEPUCTHKU
1oJiell MOHU3MPYIOIIETO0 W3JydyeHus: oOyclaBiIuBalOT (OPMUPOBAHUE JO3HBIX MOJIEH B pazIUYHbIX
obbekrax. Crenyer 4YeTKo pas3iuyaTh COOTBETCTBYIOUIME TOKOBBIE W IOTOKOBBIC BEIMYHHBI
BBILIICYKA3aHHBIX XapaKTePUCTHUK; B YACTHOCTH, 1030Bbl€ (DYHKIIMOHANBI ONPEAEISIOTCS TOTOKOBBIMU
BEJIMYMHAMH, YTO OCOOEHHO Ba)KHO HPU HCHOJb30BAHUM PpaA3IMUYHBIX JIETEKTOPOB B KadyecTBE
J03UMETPOB. B JIeKuMAx MpUBOIATCA NPUMEPHI JETEKTOPOB, SBISAIOIIMXCS KaK MOTOKOBBIMM, TaK U
TOKOBBIMM JAaTYMKaMM, YTO ONpeAessieT BO3MOXKHOCTh C MX MOMOIIBIO U3MEPATh BEJIWYMHBI J03.
Hannumne noctatoyHo OOJBIIOTO KOJUYECTBA JTO3UMETPHUECKUX MapaMeTpoB TpeOyeT YeTKOro
MOHMMaHMsI O0JIacTe WX WCHOJb30BaHWS (Hamp., J03bl B eauHunax ['p (rpeit), 3B (3uBepr), P
(pentren)). [lanee B kypce OyIeT mpecTaBlieHa COBpEMEHHAs CHCTeMa JO3UMETPUICCKIX BEITHMYNH.

B3aumopeiicTBue (OTOHHOTO U 3JIEKTPOHHOTO M3ITYYEHHsI C BEUIECTBOM; OCHOBHBIE BO-IIPOCHI
NO3UMETpUHU (POTOHHOTO HU3ITyUEHUSI.

3HaHuEe 3aKOHOMEPHOCTEH B3aMMOJEHCTBMS W3IY4YEHUH C BELIECTBOM SBISETCA HEOO0XOMu-
MBIM YCJIIOBUEM KOPPEKTHOH OIIEHKHM IPOLIECCOB PHEPrONOITIONICHUS NMPU OOIYYEHHUU pa3iMy-HbIX
00BEKTOB, BHIOOpA aJIeKBAaTHBIX JETEKTOPOB W METOJIOB M3MEPEHUS HEOOXOIUMBIX XapaKTe-pPUCTHK.
[Ipn paccMoTpeHuM BOIPOCOB AO3UMETPUM (POTOHHOTO H3IY4YEHHMs] OCHOBHOE BHHUMAaHHE B paMKax
JO3UMETPUU CJIeAyeT OOpaTHUTh Ha COOTBETCTBYIOIIME KOA(P(GUIMEHTHl MepeAadyd MU MOIJIOMICHUS
SHEpruu. B COOTBETCTBMM C CEYEHHSIMH OCHOBHBIX IHPOIIECCOB B3aWMOJEWUCTBUS C BELIECTBOM
(hOTOHOB PA3IUYHBIX PHEPTHM OMpPeNeIOTCS BEIUUYHUHBI, CBSI3aHHBIE ¢ 3P PeKTaMu nepesauu SHeprun
BTOPUYHBIM 3apsSOKEHHBIM YacTHUllaM (RJIEKTPOHAM M MO3UTPOHAM); JJIi MHOTOKOMIIOHEHTHBIX Cpell
BEJIMUMHBI TIEPEJAHHON SHEPTUH ONPEAETSIOTCS 3HAUCHUSMHU T.H. 2PPEKTUBHBIX aTOMHBIX HOMEPOB,
UCIOJb3YEMBIX B COOTBETCTBYIOIIMX OIICHKaX MEPeAaHHOW M MOIJIOIIEHHOW SHepruu (HPOTOHHOTO
u3nydenus. g oGmydaeMbix OOBEKTOB OIPENENIEHHOIO pa3Mepa CleAyeT MOHMMAaTh pa3iudHhe B
3HAUEHUSAX TMEpEJaHHOM U TIOIJIOIIEHHOM SHEpPruM (3a CUeT YTEUKM YacTU W3JIyYeHUH B BUAE
BBICOKODHEPIreTUYHBIX 3apsDKEHHBIX YacTUL, TOPMO3HOTO U XapaKTEPUCTUYECKOTO HU3IYyUYEHUS).
[TonyueHHbIE yCIIOBHS T.H. 3JIEKTPOHHOI'O PaBHOBECHS MO3BOJIIKOT CIEIaTh OLEHKY MOIIHOCTH J103bI
Ha OCHOBaHHUM IPOCTOTO COOTHOIICHHS, CBS3BIBAIOLIEIO MHTEHCHBHOCTh (POTOHHOTO HU3IYUYEHUS U
koa¢duimenHTa nepenadn SHepruu (eAuHuIa Kepma). B neknusx npuBoaaTcs OCHOBHBIE JAHHBIE IO
XapaKTePUCTHKAM B3aUMOJICHCTBUSL OBICTPBIX SJEKTPOHOB C BEIIECTBOM, T.K. OHHU OMNPEICNISIOT
XapakTep IMOTJIOLICHUsI BTOPUYHBIX 3JEKTPOHOB, 00pa30BaHHBIX (POTOHHBIM H3IydeHueM. OCHOBHOE
3HAUEHUE IIPU ATOM MMEET COOTHOUIEHME HWOHM3ALMOHHBIX M PpaJUallMOHHBIX IOTEPb 3HEPIUU
AJIEKTPOHOB, a TAK)KE KOHEYHOE 3HaYCHHE Npo0era 3JIeKTPOHOB B CPe/Ie.



WNonuzanmss B ra3ax; OCHOBHBIE XapaKTEPUCTUKA  HMOHU3ALMOHHBIX JO3UMETPUUYECKUX
JETEKTOPOB.

Bompockl KMHETMKM HMOHHU3alMKM Ta30B MOJ JAEWCTBUEM HENPEPHIBHOIO W HMITYJIHCHOTO
OOJy4YeHHs] SIBISIIOTCSL  ONPENENSIOIMMH  JUIsl  JO3UMETPUM U3IY4YEHUH C HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MOHHU3AIIMOHHBIX JIETEKTOPOB KauecTBE TO3UMETPOB MOHU3UPYIOUIETO U3IyUYEeHHUS.
OcHoBHble 3(PQEKTHI — CKOPOCTh T€HEepallid HOCUTENEeW HWOHOB BHEUIHHUM HOHU3UPYIOIIUM
u3nydeHueM (oOpa3oBaHHE HOHHBIX MMAap) U CKOpPOCTh 3(p¢deKTa pPeKOMOMHALMHU STHX HOCHTENEH
00yCIaBIUBAIOT IMPOLECCH], NPOTEKAONME B OJHUX MX Hanbojee pacHpOCTPAHEHHBIX U TOUYHBIX
METOJax MPaKTHYECKON TO3UMETPHH (POTOHHOTO M AJIEKTpOHHOrO M3nydeHus. CooTHomenue bperra-
I'pes, onpenensromee CBA3b MEKAY dPPEKTOM MOHU3AMOHHOTO TOKA 1 M MOTJIOUICHHOW YHEepruei B
cTteHke Kamepel AE, ¢ yderom mnomnpaBku Ha 3(¢eKTHUBHOCTh coOupaHuss HMOHOB f, mo3Bosser
peann30BaTh CIEIYIONTYIO rmocieaoBareabHocTh onepamuii: AE = q0-W+(S)az; i=q0-e-V; i0=i/f, rne i —
n3MepsieMbiii TOK, 10 — TOk HacklmeHus, «(S)az — OTHOIIEHUE YIEIbHBIX TOPMO3HBIX CIIOCOOHOCTEH
BEIIIECTBA CTEHKH M Ta3a OTHOCHUTEIBHO NEHCTBYIOIIMX DHEPreTUYECKUX PACHpPE/IeICHU BTOPHUUHBIX
3JIEKTPOHOB, 00pa30BaHHBIX (POTOHAMH, € — 3apsi]l ANEKTpoHa, W — CpeIHsIsl SHEPrusl HOHU3AUU. DTO
LENb COOTHOIIEHWH SBJISIETCS OCHOBOM HMOHM3ALMOHHOTO METOAA JO3MMETPHUM; IapaMmeTpsl
BBIIICTIPUBEICHHBIX COOTHOIIEHUH paccMaTpUBAIOTCS OTAEIBbHO, U HEOOXOAMMO MOHUMATh UX POJIb
JUIS pEeIIeHUs KOHEYHOW 3amauu. B CB3M cO crenuuYeckol CHTyalllel, KOorja IOKa3aHHe
(OTOHHOTO JI03UMETpa 3aBUCHUT HE TOJBKO OT BEJIMYHHBI 103bI WJIM MOIIHOCTH J03bI, HO OT BEJTMYMHBI
sHepruu (Wian 3QexTUBHONW PHEpru) (HOTOHHOTO M3IYUYEHHUS BAXKHBIM (Dak-TOpOM SBISIETCS T.H.
JHEepreTHyecKas

MeTtoabl AO3UMETPUH, OCHOBAHHBIC Ha MHCIIOJIB30BAHWU CHOUHTHIUISIHUOHHBIX W TIOJNY-
IIPOBOAHUKOBBIX JETCKTOPOB.

CUMHTHIUIALMOHHBIE JETEKTOPBI, KOTOpble Hamboyiee MHUPOKO MPUMEHSIOTCS B CHEKTPOMET-
PUM MOHM3UPYIOUIMX YACTHI], MOTYT OBbITh MCIOJIb30BaHbl B KaYECTBE JO3UMETPUUYECKUX YCTPOMCTB.
Cpenu mapaMeTpoB, onpeAesomux (QyHKIHOHUPOBAHUE CLUUHTWIUISLMOHHBIX J0-3UMETPOB (mapa
CCUUHTUIATOP-(OTOAIEKTPOHHBI YMHOXKUTENbY)) HaumOojee Ba)KHBIM SBISIET-CS KOHBEPCHOHHAs
3¢ (}HeKTUBHOCTD, OMpeAeNsAoNnias BEIUYMHY CBETOBBIXO/Ia KPUCTAIOB M 3a-BHCAIIAS OT SHEPIHH
3apsHKEHHBIX (YacTUIl B OCHOBHOM, B 00JIACTH MaJjbIX SHEPTUil), YTO MOKET BHOCUTH MOTPEIIHOCTH B
pe3yJabTaThl U3MEPEHUH MOITHOCTH JI03bI B TOKOBOM PEXKUME; 3Ty OCOOEHHOCTh CJeyeT YUUThIBATh
KaK [yl OpPraHMYecKuX, TaK M JUIsl HEOPraHMYeCKHX KpHUCTAUIOB. ClenyeT OTMETUTH CHIIbHYIO
HHEPreTUYECKyI0 3aBUCUMOCTh UYyBCTBHTEIBHOCTH TAaKOTO pPOJa JAO3UMETPOB, OCOOCHHO B CUETHOM
pexXHUMe.

W3ydenne 0ocoOEHHOCTEH MPUMEHEHHS B TO3UMETPHH TOJTYITPOBOIHUKOBBIX JAETEKTOPOB C p-n
epexosioM TpeOyeT 3HAHMUSA TIOBEJIEHUS HOCUTENIEH SJIEKTPUUECKUX 3aps/ioB B CTPYKTypax,
COCTABJISIIOIIUX JAETEKTOp. B 103MMETpHUecKHMX HM3MEpPEHUSIX HCIOJIb3YIOTCA Pa3JINYHbIE PEKU-MBbI
MPUJIOKEHHOTO BHEIIHEr0 HANpPSHKEHUS, TOKOBBIM M CUETHBIM PEXHUMbI; HEOOXOAMMO MPECTABIATH
BECh KOMIUIEKC IMOJIOKUTENbHBIX U OTPULIATEIIbHBIX XapaKTEPUCTUK MPU UCIIOIb30BAHUM 3TUX TUIIOB
JIO3UMETPOB.

DddexTs pannoPOTOTIOMIUHECIICHIINN U PATUOTEPMOTIOMUHECIICHIINH B IO3UMETPHUHU.



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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