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AHHOTAIUA

[TpuoOperenue 3HaHuUi II0 OCHOBHBIM METOJaM OIpEACIICHUs] KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK I10JIEH HOHU3UPYIOLIErO U3JIy4eHHs] B BELIECTBE U COOTBETCTBYIOLIUX
BEJIMYUH DHEPrONOIJIOIIECHUs, ONPEACIAIOIMUX IOCIEICTBHS BO3ACUCTBUSA MOHU3HUPYIOLLErO
U3TYy4EHHUsI Ha OOBEKTHI )KUBOH U HEKUBOU MIPUPOIBI;

nojy4yeHue 0a30BOM MHpOpMaLMKM O 3aJadyaX M METOAAaX ONpEeAENeHHs XapaKTepUCTUK
BEJIMYMH SHEPTONOIVIONICHUS HMOHU3UPYIOLIETO M3JIyYE€HUS B BEIIECTBE C Y4E€TOM KOJIMYECTBA H
KauecTBa M3JIyYCHUS;

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

IIOJIy4YeHUE IPAKTUYECKUX HABBIKOB B IPUMEHEHUU METOHOB JO3UMETPUHU Ul PELICHUs
IIPAaKTUYECKUX 3a]1a4.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

Llenu ocBoeHUs y4eOHON AMCHUIUINHBI SBIISIFOTCS:

- IpuoOpeTeHHue 3HaHMUH 1O OCHOBHBIM METOJaM ONpEAETICHHUsS KOJIUYECTBEHHBIX U
KAUECTBEHHBIX XapaKTEPUCTHUK MOJIEH MOHU3UPYIOLIETO U3JIyYEHUsI B BEIIECTBE U COOTBETCTBYIOLINX
BEJIMYMH DHEPIOINOIJIOIECHHUS, ONPECIAIOIINX IOCIEICTBUSA BO3AECHCTBUSA MOHM3UPYIOLIETO
M3Ty4YCHHUsSI Ha OOBEKTHI )KUBOH U HEKUBOU MTPUPOIBI;

- THoiydeHue 0a30BOM MH(pOpMALMM O 3ala4ax U METOJaX OIpPENENIECHUS XapaKTepPUCTUK
BEJIMYUH SHEPrONONIONICHUS HWOHU3HUPYIOUIETO WM3JIy4YEHUs B BEIIECTBE C y4ETOM KOJIMYECTBA U
Ka4yecTBa H3JIy4ECHUS;

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

- NOJIy4eHHE IIPAKTUYECKUX HABBIKOB B NPUMEHEHUHM METOAOB HO3UMETPUU IS 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,
DKcrepuMEHTalIbHbIE METOAbl s/lepHOM (us3uku, BBeneHune B TeopHio nepeHoca MOHU3HPYIOMIMX
U3JIy4CHUH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



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

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT nIn
00J1aCTH 3HAHUSA

Ko u HauMeHOBaHUe
npogdeccuoHaILHOM
KOMIIETEeHIHH;
OcHoBanue
(nmpodeccuoHaNbHBIH
cranaapr-IIC, ananu3
OnbITA)

Kon n nHaumenoBanue
HHIMKATOpPa
AOCTHKEHU S
npogdeccuoHaILHOM
KOMIIeTeHI[UN

OCBOGHHE METOJIOB, a
TaKXKe TEOpUH 1
MOJICNICH,
KCIOJIb3YEMBIX B
Hay4HBIX
HCCIIeJOBaHUH

y4acTue B IPOBEAECHUU
buznuecKux
HCCIIEIOBAHUH T10
3aJlaHHON TeMaTHKe,

HayLIHO-I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ

OHOJIOrHYeCKue
00BEKTHI
pa3IM4YHOMN
OpraHu3aIu,
HCTOYHUKHA
MOHHU3UPYIOLINX
W3yYCHHI

OHOJIOTHYECKHUE
00BEKTHI
pa3IM4YHON
OpTraHH3aIHH,

ITK-1 [1] - Criocoben
UCII0JIb30BATh
npodeccuoHaNbHbIC
3HAHUS U YMEHHS,
MOJIyYCHHBIC TTPH
OCBOCHUH MPOPUIBHBIX
(1)I/I3I/I'-ICCKI/IX JUCHUITIINH

Ocnosanue:
[TpodeccrnonanbHbIH
crangapt: 40.011

ITK-2 [1] - Criocoben
MPOBOJIUTH HAyYHbBIC
HUCCJICIOBAHMS B
n30paHHO# 00JIaCTH

3-T1K-1[1] - 3HaTH
OCHOBHBIEC (PH3HUECKUE
SIBIICHUS,
byHIaMeHTaIbHBIC
MIOHATHS, 3aKOHBI U
TeOpuH QUHKH,
OCHOBHBIE METO/IBI
TEOPETUYCCKOTO U
AKCIEPUMEHTATHHOTO
UCCIICIOBAHMSI, METO/IbI
M3MEPEHUS pa3IHIHBIX
(U3NYECKUX BEITUYMH
V-TIK-1[1] - ymeth
pazOupaThcs B
(bu3nUeCKUX MPUHIUTIAX,
UCTIOJIb3YEMbIX B
M3y4aeMbIX
CrHelHanbHbIX
JTUCIUTUTHHAX, PEeNIaTh
¢duznyeckue 3a1a4u
PUMEHHUTEIHHO K
U3y4aeMbIM
CHeIHaTbHBIM
JUCIUTUTHHAM H
MPUKJIAHBIM ITpo0iIeMaM
Oymymieit
CHEHaTbHOCTH;
B-TIK-1[1] - B1agets
METOaMH TPOBEICHHSI
bu3nUecKux U3MEepeHn
C OIICHKOU
MOTPELIHOCTEH , a TaKXKe
MeToJIaMHU (PU3UYECKOTO
OTHCAHUSI TUTIOBBIX

PO eCCHOHATBHBIX
3a/1a4 U UHTEPIPETAINH
MOJTyYeHHBIX
pe3yabTaToB

3-T1K-2[1] - 3HaTH
OCHOBHBIE COBPEMEHHbBIE
METOJBI M CPEICTBA
HAYYHOTO MCCIIEIOBAHUS,




00paboTKa MOJyIEHHBIX
pe3yNIbTaTOB Ha
COBPEMEHHOM YPOBHE

HCTOYHUKH
MOHU3HUPYIOLIUX
W3Ty4YCHHI

HKCIIEPUMEHTAJIbHBIX U
(W) TEOPETUUYECKUX
(bU3UIECKUX
HCCIIEI0BAHUM C
MTOMOIIBIO COBPEMEHHOM
npubopHOii 0a3bl (B TOM
YHCIIE CII0KHOTO
¢du3ugeckoro
o0opyoBaHus) U
MH(POPMALIMOHHBIX
TEXHOJIOTHI ¢ yueToM
OTEYECTBEHHOTO U
3apy0eKHOT0 OIbITa

Ocnosanue:
[TpodeccrnonanbHbIMI
cranaapt: 40.011

COBPEMEHHYIO
npubopHyro 6a3y (B TOM
YHCIIe CII0KHOE
¢dusnueckoe
obopyioBaHue);
TEOPETUYECKHE OCHOBBI U
0a30Bble MpeCTaBICHUS
HAYYHOTO MCCIIEIOBAHUS
B U30paHHOMN 00J1acTH
AKCIIEPUMEHTAIBHBIX U
(WIIM) TEOPETUYECKHUX
buznIecKkux
HCCIICIOBAHUM,
OCHOBHBIE
3aKOHOMEPHOCTH
(dbopMupoBaHUs
pe3yIbTaToB
HKCIIEPUMEHTA |
V-IIK-2[1] - ymeTh
CaMOCTOSITENIEHO CTaBHUTh
KOHKpETHBIE 3a]aun
HAaYYHBIX HCCJIEOBAaHUI
B BBIOPaHHOM 00JIACTH H
pemarh uX ¢ IOMOIIBIO
COBPEMEHHOU
npuOOpHOI 0a3bl 1
MH(OPMALIMOHHBIX
TEXHOJIOTHH C
HCIIOJIb30BaHNEM
HOBEUIIIET0 POCCUHCKOTO
1 3apyOEKHOTO OIIBITA;
YMETh MMPOBOIUTH
HAyYHBIC UCCIIEIOBAHUS
B U30paHHOMN 00J1acTH
AKCIIEPUMEHTATIbHBIX
U(WIM) TEOPETHUECKUX
bu3nuecKkux
HCCIICIOBAHHIA,
aHAIIM3UPOBATh
pe3yJIbTaT, MOJIy4EHHBIN
B X0/1€ IPOBEICHUS
IKCIIEPUMEHTA;
OIICHUBATh U3MECHEHHUS B
BBIOpaHHOW 00J1aCcTH,
CBSI3aHHBIE C HOBBIMHU
pazpaboTkamu, C
MIOMOIIIBIO
MH(OPMaLMOHHBIX
TEXHOJIOTHH ¢ yueToM
OTEYECTBEHHOTO H
3apy0eKHOTO OTIBITA;
B-TIK-2[1] - Bnagets




HEe00X0INMOM
uHpopmanuei u3
COBPEMEHHBIX
OTEYECTBEHHBIX U
3apyOeKHBIX HCTOUYHUKOB
B M30paHHOM o0nacTu
UCCIIEI0BaHMS,
HaBBIKAMU TPOBEICHUS
TEOPETUYECKHUX,
HKCIEPUMEHTAIBHBIX U
IPAaKTUYECKUX
UCCIIE0BAHUM C
UCIOJIb30BaHUEM
COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB,
WHHOBAIIMIOHHBIX U
MH(POPMAaLIMOHHBIX
TEXHOJIOTUH, HAaBBIKAMHU
paboThI CO cTaHIAPTHOM
U3MEPUTEIIBHON
anraparypou u
HKCIIEPUMEHTATBHBIMH
YCTaHOBKaMHM, HABBIKAMHU
paboThl HA COBpEMEHHOM
anmnaparype u
000pyI0BaHUHU JIJIs

BBITTOJIHEHHSI
(bUBUIECKUX
UCCIIEI0BAHUN C
MIPUMCHEHHEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI
ITPOEKTHBII
OCBOCHHE METOJIOB TEXHOJIOTUH U [TK-4 [1] - Crocoben 3-T1K-4[1] - 3HaThH
MIPUMCHCHHUS obopyoBaHue, NPUMEHSTH HA TIPAKTHKE  TEOPETUYECKHE OCHOBHI
pE3yNbTAaTOB HAYYHBIX  HCIIOJIB3yeMOE B npodeccruoHaIbHbIE (bU3NYECKUX METOJI0B
WCCIIEIOBAaHH B Pa3IMIHBIX 3HaHUS TEOPUH U WCCIIC/IOBAHMS. |
WHHOBAIIMOHHOW 1 obmactsax METOA0B (PU3NYECKUX V-TIIK-4[1] - ymeTb
HHXEHEPHO- MEIHUIIUHCKOMN HCCIIEIOBAHU I HCTIOJIB30BATh
TEXHOJIOTUIECKOU buzuKu BO3MOYKHOCTH
JeSTEeTbHOCTH Ocnosanue: COBPEMEHHBIX METO/IOB
[TpodeccnonanbHbIM buznuecKux
cranaapt: 40.011 WCCIIETOBAHUY IS
pelIeHus HayYHO-
HCCIIEIOBATEIIHCKIX
3ajad;
B-TIK-4[1] - Bnagets
MPAKTUYECKUMHU

HaBBIKAMHU TIPUMCHEHHUS
(bU3HYECKUX U
MaTeMaTHYECKUX




METOJIOB UCCIICIOBAHHSI,
00paboTKku U aHaTM3a
00BEKTOB HUCCIICIOBAHHIA

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIAHBI

Hanpasnenus/uenu 3anauyn BocuTaHUs (KOJ) BocnurarenpHblil OTeHIMAT IUCUUTUIMH
BOCITUTAHUS

[IpodeccnonanpHOE Co3anue yciaoBUid, 1.Mcrionp30BaHr€ BOCIUTATEILHOTO
BOCIIUTAHUE o0ecreunBaromx, noTeHIana 60Kka mpodecCHoHANTbHBIX

(dbopMHUpOBaHUE KYIbTYPbI
sJ1IepHOM 0€30MacHOCTH
(B24)

JUCLMIUIMH A1 (JOPMHUPOBAHUS YyBCTBA
JIMYHOW OTBETCTBEHHOCTH 32 COOIIOICHNE
AJICPHON U paJiallMOHHON 0€30I1aCHOCTH,
a TaKkxke COOJI0IEHUE TOCYIaPCTBEHHBIX U
KOMMepueckux TaiiH. 2.Mcnonb3oBaHue
BOCIIUTATEIHLHOTO TIOTEHIIAANA
coJiepKaHus y4eOHBIX JAUCIUILIUH
«AKTyanbHbI€ IPOOJIEMBI SKCILTyaTalluu
ADC», «OCHOBBI KOJIOTHYSCKON
0€30MacHOCTH B SACPHON SHEPTETHKEY,
«Cucrembl paiMalliOHHOTO KOHTPOJIS»
115t GOPMHUPOBAHUE TUYHOU
OTBETCTBEHHOCTH 3a COOJIIOJICHHE
JKOJIOTUYECKON U PaJMALIMOHHON
0€301aCHOCTH OCPEICTBOM U3yUYECHHUs
OCHOBOITOJIATAIOIINX JIOKYMEHTOB TI0
KYJIBTYpe epHOI 6e3011acHOCTH,
paszpaboranasix MAT'ATO u
POCCHICKIMH PETYITHPYIOIIMH
OpraHamu, HOpM U IIPaBUJI 0OpaIeHHs ¢
PaInOaKTUBHBIMH OTXOJaMU U SIEPHBIMA
matepuanami. 3.Vcnonbs3oBaHue
BOCIIUTATEILHOTO TIOTEHIINATA y4eOHBIX
JUCIUIUTMH «KOHTPOJIb M TMarHOCTHKA
SIEPHBIX SHEPTETUYECKUX YCTAHOBOKY,
«HanexHocTs 060py10BaHHSI AaTOMHBIX
PEAaKTOPOB U YIIPABICHUE PUCKOMY,
«be3onacHOCTb AepHOTO TOMIIMBHOTO
IUKJIa», «S1epHbIe TEXHOIOTUN
HKOJIOTHS TOTTUBHOTO KAy IS
(bopMHUpOBaHUS JTUIHON OTBETCTBEHHOCTH
3a coOJIr0/IeHHE U oOecrieueHue
krOepOe30macHOCTH U HHPOPMAITMOHHOM
6e30macHOCTH 00BEKTOB aTOMHOMN OTPACIH
Yyepe3 U3ydeHHe BOPOCOB OpraHU3aIin
MH(POPMALIMOHHOM 0€30MacHOCTH Ha
00BEKTaxX aTOMHOHM OTpPAaCiI, OCHOBHBIX
IpUHLIMIIOB nocTpoeHus cucreMsl ACYTII
SIEPHBIX 00BEKTOB, METOOB 3alIUTHI U
XpaHeHus1 UHPOPMALIUH, TPUHIIUIIOB
MOCTPOCHHS TITyOOKOAIIIETIOHUPOBAHHON 1
riuOKOM CUCTeMBI 6€30MaCHOCTH SIIEPHO-




[TpodeccnonanpHOe
BOCITHTaHHUE

Coznanue ycioBui,
o0ecrnevynBaroIuX,
¢dbopMupoBanue
OTBETCTBEHHOCTH 32
obecrnieueHue
KrOepOe3011acHOCTH
00BEKTOB aTOMHOU OTPACIu
(B25)

(hUBUIECKUX OOBEKTOB.
4.Vicnonb30BaHUE BOCITUTATEIHLHOTO
MOTEHIIMaja cofepKaHus OJoka
JHUCHHILIINH «DKOJI0orus», «CHCTEMBI
paanaliOHHOTO KOHTPOJIS», «OCHOBBI
IKOJIOTHUYECKOH 0€30MacHOCTH B SIACPHOM
SHEpreTHKe» A GOpMUPOBAHUS
OTBETCTBEHHOW 3KOJIOTUYECKON MO3ULIMU
MOCPEACTBOM U3YUEHHUS BOIIPOCOB
o0ecreyeHns TaKoro ypOBHS
6e3onacHoctr ADC, mpu KOTOPOM
BO3JICHCTBUE HAa OKPYKAIOIIYIO CPEY,
o0ecreunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, TTOJIJIEPKaHUE UX LIETOCTHOCTU U
KU3HEoOecTeunBaromux GyHKINUH, Yepe3
PacCMOTpPEHHE BOIIPOCOB PATUAIIMOHHOTO
KOHTPOJISI IPU 3aXOPOHEHUU U
nepepabOTKU SJIEPHBIX OTXO0B, BOIIPOCOB
3aMbIKaHUs SJEPHOTO TOIUIMBHOTO IIUKJIA.
1.Mconp30BaHue BOCHUTATEIILHOTO
noTeHnuana 010ka npodeccuoHalIbHbBIX
JUCITUTUIAH 171 (POPMHUPOBAHHMSI YyBCTBA
JUYHON OTBETCTBEHHOCTH 3a COOIIOZCHHE
SIEPHOM U paualiiOHHON 0€30MaCHOCTH,
a TaKkke COOI0ZICHHE TOCYIapCTBEHHBIX U
KOMMepueckux TaiH. 2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINANA
CoJ/IepKaHus Y4€OHBIX TUCIUILIAH
«AKTyanbHbIE IPOOIIEMBI SKCILTyaTalluu
ADC», «OCHOBEI DKOJTOTMUECKOI
0€301MacHOCTH B AJIEPHOIN SHEPTETUKEY,
«CucTeMbl paTualiioOHHOTO KOHTPOJIS
Ut popMHUpOBaHUE TUYHON
OTBETCTBEHHOCTH 3a COOJIIOICHUE
JKOJIOTUYECKOU U palallMOHHON
0€30MacCHOCTH MTOCPECTBOM U3YUECHHUS
OCHOBOIIOJIATAIOIINX TOKYMEHTOB T10
KYJbTYype sIepHOM 0€301MacHOCTH,
paspaboranabix MATATO u
POCCHICKUMH PETYTUPYIOIIHMMHI
OpraHaMH, HOPM U TPABUI OOpaICHHSI C
PaJIMOAKTUBHBIMHU OTXOJAMH U SICPHBIMHU
Matepuanamu. 3.Vcnonp3oBaHue
BOCITUTATEILHOTO TOTCHIIHANIA YI€OHBIX
nquciuruiviH «KOHTpOJb U TMarHOCTHKA
SIIEPHBIX SHEPTETUUECKUX YCTAaHOBOKY,
«HanexxHocTh 000pyTOBaHUSI aTOMHBIX
PEaKTOPOB | YIIPaBJICHUE PHUCKOM,
«be30nacHOCTh SAEPHOTO TOIIIMBHOTO
UK, «SAepHbIe TEXHOJIOTUH U
AKOJIOTHSI TOTUTUBHOTO ITUKJIIa» ISt
(hOopMHUPOBAHMS INYHON OTBETCTBEHHOCTH




3a coOJII0IeHE 1 00ecIIeYeHne
K1OepOe30MacHOCTH U MH(POPMAITHOHHON
0e301macHOCTH 0ObEKTOB aTOMHOM OTpaciu
yepe3 U3ydeHre BOIIPOCOB OpraHU3aluu
nH(pOpMaMOHHOM 6€30IMacHOCTH Ha
00BEKTaxX aTOMHOM OTpPAaciid, OCHOBHBIX
NpUHIMIOB nocTpoeHus cucrtembl ACYTII
SIEPHBIX 0OBEKTOB, METOJIOB 3AIIUTHI U
XpaHeHus: ”HGOpMaIUH, IPUHIIUIIOB
MOCTPOCHUS TITyOOKOAIIETIOHUPOBAHHOM 1
riuOKoN cUCTeMbI 0€30MaCHOCTHU SEPHO-
¢bu3nvIecKux 0OBEKTOB.

4.Mcnionb3oBaHue BOCIUTATEIHLHOTO
MOTEHIMaNa COAepKaHus OJoKa
JTUCIUILIAH «DKOJIOTUs», «CUCTEMBI
panuanoHHOr0 KOHTPOIIsD», «OCHOBBI
HKOJIOTMYECKOI 0€30MacHOCTH B SACPHOM
SHEPreTHKE» I (HOPMHUPOBAHUS
OTBETCTBEHHOM 3KOJIOTUYECKON MO3UIIUU
MIOCPEJICTBOM M3yUYECHHSI BOIIPOCOB
obecreyeHns Takoro ypoBHs
6e3onacHoctu ADC, npu KOTOPOM
BO3/ICHICTBUE HAa OKPYKAIOMIYIO CPELY,
o0ecrieunBaeT COXpaHEHHE TPUPOIHBIX
CHUCTEM, MOJAJEP>KaHUE UX [EIOCTHOCTH U
JKU3HeoOeceunBaronux GyHKIHH, yepes
paccMOTpEeHHE BOIIPOCOB PaAHAIIMOHHOTO
KOHTPOJIS TIPH 3aXOPOHEHUH U
nepepadoTKU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHUS SACPHOTO TOIUIMBHOTO ITUKIIA.

S. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

Pa3znensl yueOHON AUCIMIIIUHBL, UX 00bEM, CPOKU U3y4eHUs U (OPMbI KOHTPOJIS:
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7 Cemecmp

1 Yacts 1 1-8 16/16/0 25 KH-8 3-I1K-1,
V-IIK-1,
B-IIK-1,
3-I1K-2,
V-TIK-2,




B-TIK-2,
3-T11K-4,
V-11K-4,
B-T1K-4

Yacts 2

9-16

16/16/0

25

KU-16

3-1IK-1,
V-TIK-1,
B-IIK-1,
3-I1K-2,
V-IIK-2,
B-TIK-2,
3-11K-4,
V-1IK-4,
B-I1K-4

HUmoeo 3a 7 Cemecmp

32/32/0

50

KonTtpoubHbie
MepONpPHUATHS
Cemectp

3a

7

50

3-11K-1,
V-TIK-1,
B-IIK-1,

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,
V-1IK-4,
B-I1K-4

* — COKpaIlIleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS

*

(wm) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIIKOYAd 3a4CT U

COKpaH_IeHI/IC HaVMEHOBaHHUM q)OpM TEKYIICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

O6o3na4venue | Ilo1HOe HAUMEHOBaHNE

K1 KoHnTpouns 1o uroram

€] DK3aMeH

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
yac. yac. qac.

7 Cemecmp 32 32 0

1-8 Yacrtp 1 16 16 0

1 o151 HOHM3UPYIOLIET0 U3JTYy4YEeHHUS. Bcero aynutopHsIx 4acoB
XapaKkTeprUCTUKU MOJIEH HOHU3UPYIOIIETO N3ITy4EHUSI. 2 IE |0
Jo3umerpudeckue BennuuHbl. OCHOBHBIE 3a/1a4U Owuaita
JO3MMETPHH. 0 |0 |0

2 B3aumoneiictBue GoTOHHOI0 M3JIy4eHHs C BelIeCTBOM Bcero aynutopHsIxX 4acoB
[Tporeccrl mpeoOpazoBanus YHEPTUU (OTOHHOTO U3ITYICHUS B | 2 \ 2 \ 0
Bemlectse. Teopust bparra-I'pesi. DuepreTuueckas OHnaita
3aBUCHUMOCTD YyBCTBUTECIILHOCTH JO3UMETPOB (1)0TOHH01“O 0 0 0
W3JIy4YEHHUS.

3 HNoHu3aunoHHbIe 103MMETPHYECKHE T1€TEKTOPHI. Bcero aynutopHsix 4acos
HoHu3anmoHHbIe KaMephl B MOJISIX HEMPEPHIBHOTO U 2 ] 2 ’ 0




UMITYJIbCHOTO U3i1y4eHus. KoHaeHcaTopHble KaMephl,
ra3opaspsigHble CYETYUKH, IIOJIOCTHBIE HOHU3ALIMOHHBIE
KaMepBbl.

Ownnaiig

0 0 0

4 Jlo3uMeTpusi TOPMO3HOTO U3JTy4YeHHUsI. Bcero ayautopHbIx yacoB

ToncrocreHHble HOHU3ALMOHHBIE KAMEPBI, KBAHTOMETP. 2 |2 [0
Onnaiin
0 |0 |0

5 CHMHTHIAUMOHHBIH MeTO/1 103UMeTPUH (POTOHHOTO Bcero aynutopHsix 4acoB
U3JIy4YeHHs. 2 |2 [0
DHepreTuyeckasi 3aBUCUMOCTb YyBCTBUTEIILHOCTH Omnnaiin
CUMHTUIISILIUOHHOIO JO3UMETpPa B TOKOBOM U CHCTHOM 0 0 0
pexXUME.

6 DoTOXUMHYECKOE IeiiCTBHE U3TYUYEeHH . Bcero aynutopHsIx 4acoB
OcHoOBHBIE XapakTepUCTUKH (poTorpaduaeckoro u 2 ‘ 2 ‘ 0
XUMHYECKOTO METOJIOB I03UMETPHUHU. Omnnaiin

0 |0 |0

7 JIloMHUHHCLHEHTHbIE MeTOAbI 103UMETPHH. Bcero ayauTopHbIX 4acoB
MexaHn3Mbl pagro(pOTOIIOMUHECIICHIIUH U 2 |2 [0
paauoTepmonoMuHecennnu. Kuneruka Omnnaiin
PaMOTEPMOJTIOMUHECLIEHIIUH. 0 |0 [0

8 IHosrynpoBoIHUKOBBIE 1€TEKTOPbI. Bcero aynutopHbIX 4yacoB
[TonynpoBOIHUKOBEIE IETEKTOPHI KaK JO3UMETPHI 2 | 2 | 0
HMOHU3UPYIOUIEro u3iny4eHus.. OCHOBHbIE XapaKTEPUCTUKU Omnnaiin
MPUMECHBIX MOIYIIPOBOJHUKOB. 0 0 0

9-16 Yacts 2 16 16 0

9 Jo3umeTpus 3apsiKeHHbIX YACTHII. Bcero aynutopHbIX yacoB
DKcrepuMEHTAIIbHBIE U PACYETHBIE METOIbI JJO3UMETPUU 2 | 2 | 0
3JIEKTPOHHOT'O U3JTYYEHUS. Ownnaitn

0 I [0

10 Jdo3umerpust HEUTPOHOB. Bcero aynutopHbIX 4acoB
IIpuMmeHeHne pa3nUUHBIX METOAO0B PETUCTPALIUUA HENTPOHOB 2 | 2 | 0
JUISL OIPEIENICHUS J03bl HEUTPOHHOTO U3TyUYEHHUSI. Omnunaiin

0 0 |0

11 Jo3umeTpus 001bIIKX /103. Bcero aynutopHbIX yacoB
MeTto1p1 H3MepeHus 103 B MOJIAX BBICOKUX MTOTOKOB 2 |2 |0
U3JIy4CHHUS. Omnunaiin

0 0 |0

12 TenoBoe nelicTBHEe HOHM3UPYIOLIET0 M3JIYYCHUS. Bcero aynutopHbIX yacoB
TemnoBoe AeiiCTBHE HOHUZUPYIOIIETO U3ITYICHHUS. 2 | 2 | 0
Kanopumerpuueckuii MeToa 103UMeTpUn. Pesxumbl paboTh Omnnaiin
KaJIOPHIMETPOB. 0 I [0

13 JIII-cnekTpbl M paguanuoHHbie 3¢ PeKxTol. Bcero ay1uTopHbIX 4acoB
Honun3zanmoHHO-UMIyNIbCHAsI MeToAuKa u3mepenus JIIIO- 2 ] 2 ] 0
cnekTpoB. HepaBHOMepHast HOHM3a1Us M peKOMOMHAIIMOHHBIA | OHitaiiH
METO/I. 0 |0 [0

14 OcHoBHbBIC 321241 MUKPO/103MMETPHH. Bcero aynutopHbIX yacoB
OcHOBHBIE 3aJ1a4 MUKPOAO3UMETpHUH. DiryKTyaruu 2 ‘ 2 ‘ 0
MOTJIOLEHHON PHEPTUU. MUKPOI03UMETPUUECKNE BEIUUUHBL | OHIalH
A METOBI UX MOIYy4YEHHUS. 0 ‘ 0 ‘ 0

15 Jlo3uMeTpHsi HHKOPIOPHPOBAHHBIX PAAMOHYKJIH/0B. Bcero aynutopHbIX yacoB
Jlo3uMeTpusi THKOPIIOPUPOBAHHBIX PaJUOHYKIIUIOB. 2 \ 2 ‘ 0




Kunetnka popmMupoBanust 1035l1. Omnunaiin
0 [0 [0
16 3ak/rouuTeNbHbIN 0030p Bcero ayuTopHBIX 4acoB
3aKII0UnTEIBbHBIN 0030D 2 | 2 | 0
Omnunaiin
0 [0 [0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oobo3nauenue | [loiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynuo-marepuainbl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoenune JUCHHUINIMHBI IIPOXOJUT B OCHOBHOM IIO cnez[yromeﬁ CXCME: JICKIIMU, CCMHUHApPCKHUEC
3aHATUS C OTYHCTOM O PCHICHHBIX 3ajladaX, IPAKTUYCCKUC pa6OTBI C HOCHGHYIOHICIZ 3al[UTON s
3aKPCILUICHUA TCMEI, HpOMe)KYTOLIHHﬁ KOHTPOJIb 3HaHI/II71, pelmieHue 3aaavd II0 pAdy TEM Kypca,
HUTOT'OBBIM PK3aMEH.

7. ®OHJI OHEHOYHbIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pyOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

Cesi3p Mexay (OopMHUPYEMBIMH KOMIIETEHIMAMH M (opMaMu KOHTPOJIS HX OCBOEHUS
Ipe/CcTaBjeHa B cleayromel Tadnuue:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

IK-1 3-11K-1 9, KU-8, KI1-16
V-TIK-1 2, K1-8, KI1-16
B-T1K-1 2, K1-8, KI1-16

[1K-2 3-11K-2 9, KU-8, KI1-16
VY-TIK-2 2, K-8, KI1-16
B-T1K-2 9, KU-8, KI1-16

I1K-4 3-T11K-4 2, K1-8, KI1-16
V-TIK-4 9, KU-8, KI1-16
B-I1K-4 9, KU-8, KI1-16

I xaabl oeHKU 00pa30BaTeIbHBIX H10CTUKEHU I




[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'OKaMEpHBIX MOJEJIEH;

* 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 BEIMYNH KOHLIEHTPALMI paJllOaKTUBHBIX BEIIECTB
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, SBISIIOIIMECS MEPOW BO3JEHCTBUS MOHMU3MPYIOIIMX 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 BEIUYHH.

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.



