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AHHOTALMS

B JUCHUIITIMHE PACCMATPUBAIOTCA OCHOBHBIC MCETOJbI OIPCACIICHUSA KOJUYCCTBCHHBIX U
KauUCCTBCHHBIX XapPAaKTCPUCTUK moJiei HOHU3UPYIOUICTO U3IYUYCHUSA B BCUICCTBC U COOTBCTCTBYIOIIUX
BCJIMYHUH OHCPTOIOIJIOIICHMA,

OMpCACIIAIOIINX MOCIICACTBUA BOSI[CI\/JICTBI/ISI HOHU3UPYIOLICTO

M3ITy4eHUsl Ha 0OBEKTHI )KUBOW U HEXKUBOW IPUPOJIBI.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Henn OCBOCHHA yqeGHoﬁ JUCHUITIIIMHBI ABJIAOTCA:

- HOJIYUCHUC I/IH(l)OpMaLII/II/I 0 3aJavax U MCETOJAAaxX OIPCACIICHUA XapaKTCPUCTUK BCINYNH
OHCPIrONOTJIOMICHUS HOHUSUPYIOHMICTO HU3JIYYCHHA B BCHICCTBC C YUCTOM KOJMYCCTBA M KAYCCTBA
HU3JTy4YCHUA,

- ITIOHHMMAaHHC q)YHKI_[I/IOHaJIBHHX OCOOCHHOCTEH W HCIIOJIb30BaHHUs OCHOBHBIX THWIIOB
AO3UMETPOB AJId UBMCPCHUA NOSUMCTPUUCCKHUX BCIIMYNH,

- HOJYUYCHUC MPAKTUYCCKUX HABBLIKOB B IMPUMCHCHHWHN MCTOAOB AO3UMCECTPUH JIA PCIICHUA

IMPAaKTUYCCKUX 3a1a4.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

OcBoeHNe JaHHOM JUCLHUIUIMHBI 0a3upyeTcss Ha U3yYEHUM CTYJEHTOM IUCLHUIUIMH IMKIIOB :
Maremaruka, ®usuka, KypcoB LMKIa  CIELHUAIBHBIX SAnepnas  ¢dusuka,
DKcIepUMEeHTaJIbHbIE METOABI sAepHOM (u3uku, BBereHue B TeopHio IepeHoca MOHU3UPYIOIIMX
U3JIy4CHUH.

JUCIHUIIINH

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHUKATOpa JOCTHUKCHUA KOMIICTCHIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3agaua O0BeKT N Kox v HaumenoBanue Kox m nanmenoBanue
npogeccHOHATbHOM 00J1acTh 3HAHUS npogeccuoHaIbLHOU HHIHKATOPA
aesteabHocTu (311]1) KOMIIETEHI[MH; JIOCTHKEHUS
OcHoBaHue npogeccHOHATbLHOU
(mpogeccuoHaTBLHBIN KOMIIeTEeHI[U U
cranaapt-I1C, ananus
OnbITA)
HAy4YHO-UCCIIEI0BATEIIbCKU N
[Tony4yenue 3HaHuUii B DJIeMeHTapHbIe ITIK-2 [1] - Criocoben 3-11K-2[1] - 3HaTh
00JIacTH pajiMalliOHHON | YacTUIbl, MIPOBOJIUTH METO/IbI
9KOJIOTWH, BO3JIEUCTBUS | AETEKTOPHI MaTeMaTHYeCKOe MaTeMaTHYECKOTro
paauanuu, GU3NKH AJIEeMEHTapHbBIX MOJICJIUPOBAHUE MOJICJIUPOBAHUS
3JEMEHTAPHBIX YACTULl | YACTHII, MIPOLIECCOB U 0OBEKTOB MPOLIECCOB U OOBEKTOB




M KOCMOJIOTHH,
ONIMCaHUE ABJIICHUH B
JTAHHOU 00JIaCTH.

YCKOPHUTENH Ha 0a3e CTaHAapTHBIX Ha 0a3e CTaHAapTHBIX

3JIeMEHTapHBIX MaKeTOB MaKeTOB
4acTull, aBTOMATHU3HPOBAaHHOIO aBTOMAaTU3UPOBAHHOTO
UCTOYHUKHU MIPOEKTUPOBAHUS U POEKTUPOBAHUSA U
W3ITy4EHUs UCCIIEIOBaHUM UCCIIEJOBAHU; ;
V-TIK-2[1] - ymeTh
Ocnosanue: UCIIOJIb30BaTh METObI
[IpodeccrnonanbHbIit MaTeMaTH4eCKOTo
cranzapt: 24.078 MOJEIINPOBAHUS

MPOIIECCOB U OOBEKTOB
Ha 0a3e cTaHAapTHBIX
MaKeTOB
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCJIeIOBAHUI;;
B-TIK-2[1] - BmageTs
HaBBIKAMU
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MPOIIECCOB U OOBEKTOB
Ha 0a3ze cTaHAapTHBIX
MIaKEeTOB
ABTOMATU3UPOBAHHOTO
IIPOSKTUPOBAHUS U
HCCJIeIOBAaHUIM;

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[Ipodeccrnonansroe
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3naHue ycnoBuid,
00eCIeunBarOIINX,
(bopMUpOBaHUE KYJIbTYPbI
sepHON 6€30MaCHOCTH
(B24)

BocnurarensHbI DOTEHIIMAT TUCITUILINH

1.Mcnionbs30BaHue BOCIUTATEIBLHOIO
noTeHIuaza 6oka npodeccuoHaIbHBIX
JUCITUTLUTAH JiJTs (JOPMUPOBAHUS YYBCTBA
JMYHOM OTBETCTBEHHOCTH 3a COOMIOICHHE
SIEPHON U pauaIllmOHHON 0€30TTaCHOCTH,
a TaKke COOMI0ICHIE TOCYAapCTBEHHBIX U
KOMMepYeCKHX TaiiH. 2.Mcronb3oBaHne
BOCTIMTATEIHHOTO MOTEHIINATA
CoJIepKaHUsl yI€OHBIX TUCIUTIIINH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI DKOIOTHYECKOM
0€30MacCHOCTH B SIIEPHON DHEPTETHUKEY,
«CucreMbl palualiiOHHOTO KOHTPOJISDY
Uit hopMHUpOBaHUE TUIHON
OTBETCTBEHHOCTH 32 COOJTIOICHIE
JKOJIOTMYECKOU U palMallMOHHON
0€30MacCHOCTH MTOCPECTBOM U3YUECHHUS
OCHOBOIIOJIATAI0IINX JOKYMEHTOB IO
KyJIbTYype IepHOM 0€301acCHOCTH,
paspaboranabix MAT'ATO u
POCCUHCKUMH PETYJIUPYIOIIIMHI
OpraHaMu, HOPM U MPaBUI OOpaIIeHHUS C




[IpodeccuonanbHoe
BOCIIUTaHHE

Coznanue ycioBuid,
o0ecrneYnBaroux,
dbopmupoBanue
OTBETCTBCHHOCTH 3a
obecrieueHne
KrOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

pPaOaKTUBHBIMH OTXOJAMH U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIUTATEIBHOTO MOTEHIIMANA Y4eOHBIX
mucnutuiiH « KOHTpos 1 qrarHocTrka
SJIEPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HanexxHocTh 000pyAOBaHMS AaTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SAIEPHOTO TOIITHBHOTO
[UKJIa», «S1epHble TEXHOIOTHH U
9KOJIOTHUS TOTUTUBHOTO ITUKJIA» IS
(bopMHpOBaHUS JINYHON OTBETCTBEHHOCTH
3a cOOJIIOIeHNE U 00ecIIeueHe
KnOepOe30macHOCTH U MH(OPMAITMOHHON
0€30MmacHOCTH 0OBEKTOB aTOMHOI OTpacian
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(GOpMaIIMOHHOM 0€3011acCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIUIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUsT HHPOpMaIuy,
HPUHIUIIOB OCTPOCHHUS
TyOOKOAIIIETIOHUPOBAHHON U THOKOM
CHCTEMBI OE30MIaCHOCTH SJIepPHO-
¢duznyecKkux 0ObEKTOB.

4.Mcnonb30BaHKE BOCITUTATEIBHOTO
MOTEHIHAIA COAEp>)KaHus OoKa
JUCLUIUIAH «DKoa0rus», «CucreMsl
paZuanoHHOTO KOHTPOJIs, «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B sZIepHON
SHEpreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOM 9KOJIOTHYECKOH MO3UIINH
MIOCPEJICTBOM M3yUYECHHS BOTIPOCOB
o0ecreyeHns TaKoro ypoBHS
6e3omacHocty ADC, pu KOTOPOM
BO3/IEUCTBHE HA OKPYIKAIOIIYIO Cpeay,
o0ecrieunBaeT COXpaHeHHEe PUPOITHBIX
cHUCTeM, NMOAJePKAHNE UX IETOCTHOCTH U
YKU3HEOoOeCTIeunBaomuX QyHKIHHI, yepes3
paccMOTpEeHHEe BOIPOCOB PAAHAIIMOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH U
nepepaboTKH SAEPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHHSA SAEPHOTO TOTUIMBHOTO LIUKJIA.
1.Ucnonb30BaHre BOCIUTATEIHHOTO
noTeHnuaza 6roka npodeccuoHaIbHBIX
JTUCIUILINH A71s1 GOPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOIIOACHNE
AJIEPHON U paANallMOHHON O€30MacHOCTH,
a TaKk)Ke COOJI0ICHNE TOCYIaPCTBEHHBIX U
KOMMepuecKux TaiH. 2.Mcnons3oBanue
BOCIIUTATEIIHHOTO IMMOTCHIINAIIA
coJlepKaHusl yueOHBIX TUCIUIUINH
«AKTyanpHbIe TPOOJIEMBI SKCILTyaTalluu




ADBCy», «OCHOBBI YKOJIOTUYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPTETHUKED,
«CucTeMbl paJalliOHHOTO KOHTPOJISD)
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 3a COOJII0JICHHE
3KOJIOTHYECKON U PaIMALIMIOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIIOJIATAIOIINX IOKYMEHTOB TI0
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHICKMMU PEryIUPYIOLIMMHU
OpraHamu, HOPM U TIPaBUIT OOpaIeHHs ¢
pPaZOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIUTATEIBHOIO MOTEHIIMANA Y4eOHBIX
mucuutuiiH « KOHTpos 1 qrarHocTrka
SICPHBIX SHEPTETUYECKUX YCTAaHOBOKY,
«HanexHocts 000pyn0BaHUS aTOMHBIX
PEAKTOPOB U YIPABICHUE PUCKOM,
«be30macHOCTh SAIEPHOTO TOIITHBHOTO
UKJIa», «S1epHble TEXHOIOTHH U
9KOJIOTHUS TOTUTMBHOTO ITUKIIA» IS
(bopMHpOBaHUS JINYHON OTBETCTBEHHOCTH
3a coOoIeHNe U obecrieyeHue
Knbep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MmacHOCTH 0ObEKTOB aTOMHOM OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(GOpPMaIMOHHOM 0€3011aCHOCTH Ha
00BEKTaX aTOMHOM OTpaciii, OCHOBHBIX
NPUHIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3alIUTHl U XpaHEeHUsT HHPOpMaIn,
HPUHIUIIOB OCTPOCHHUS
TyOOKORIIETOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MaCHOCTH SJIEpHO-
¢uznyecKkux 0ObEKTOB.
4.Mcnonbp30BaHNE BOCITUTATEIBHOTO
MOTEHIIMAa COIepKaHus OJI0Ka
TUCIUILTNH «DKONIOTUs», «CUCTEMBI
pazuanoHHOTO KOHTPOJIsH, « OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SIEPHOI
SHepreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOI 3KOJOTUYECKON MO3UIIUI
MIOCPEJICTBOM M3yUYECHHS BOTIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacuocty ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYXKAIOIIYIO CPELy,
o0ecrieunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, MOAJEPKaHUE UX I[EJIOCTHOCTH U
YKU3HEOOeCIIeuynBaoImuX QyHKIHHI, yepes3
paccMOTpeHHEe BOIPOCOB PAAHAIIMOHHOTO
KOHTPOJISI TP 3aXOPOHEHUH U




[IpodeccrnonansHoe
BOCITUTAHUC

Coznanue ycinoBui,
00eCIeuyrnBaroInX,
¢dbopmupoBaHue
OTBETCTBEHHOM
HKOJIOTHUECKOM MO3UIIUN
(B26)

nepepaboTKH SACPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHUS SIEPHOTO TOTTUBHOTO IIUKJIA.
1 .Mcnonp30BaHue BOCIUTATEIBHOTO
noTeHuuana 61oka nmpodeccnoHamIbHbIX
JTUCIUILINH 1711 GOPMUPOBAHUS YYBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJallMOHHON O€30MacHOCTH,
a TaKke COOJI0IeHNE rOCYAApCTBEHHBIX U
KOMMepYecKux TaiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIHHOIO MOTEHIINAJA
CoJIepKaHusl yUeOHBIX TUCIUTUIMH
«AxTyanbHbIE TPOOIEMBI KCIUTyaTAIIH
ADBCy», «OCHOBBI SKOJIOTUYCCKOM
0€30MMaCHOCTH B SIIEPHON IHEPIETHUKED,
«CucTteMbl paguaIiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOICHNE
JKOJIOTHUYECKON U PaMAllMOHHON
0€30MacCHOCTH MMOCPECTBOM U3YUCHHUS
OCHOBOIOJIararux J0KyMEHTOB 10
KyJbTYpe AepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
opraHaMu, HOPM U TPaBUJI 0OpaIeHus ¢
pPaZOaKTUBHBIMH OTXOJAMHU U SACPHBIMU
Martepuanamiu. 3.Mcnonp3oBanue
BOCIIMTATEIHHOTO MOTEHIINAA Y4eOHBIX
nucturiuH «KOHTpOIbs M TUarHOCTHKA
SIIEPHBIX SHEPTETUUYECKUX YCTAaHOBOKY,
«HanexHocTs 000py10BaHUSI aTOMHBIX
PEaKTOPOB M YIPABICHUE PUCKOMY,
«be301MacHOCTh IEPHOTO TOITUBHOTO
[UKJIa», «S1epHbIe TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOTO IIUKJIa» AJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coO0IeHNe U obecrieyeHue
KnOep6e30nacHOCTH U MH()OPMAITMOHHON
0€e301acHOCTH 00BEKTOB aTOMHON OTPACIH
yepe3 U3yueHHe BOIPOCOB OPraHU3aIHH
MH(POPMALIMOHHON OE30MTaCHOCTH Ha
00BEKTaX aTOMHON OTPaciid, OCHOBHBIX
MIPUHIIATIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3aIIUTHI U XpaHSHUS HHPOPMAITUH,
MPUHIIUIIOB TOCTPOCHUS
[TyOOKOAIIICTIOHUPOBAHHOMN M THOKOM
CUCTEMBI O€30MaCHOCTH SEPHO-
du3ngecKux 0OBEKTOB.
4.Vlcionb30BaHHE BOCITUTATEILHOTO
MOTEHIIMANA COIepKaHms OJI0Ka
TUCIUILTUH «DKONOTUs», «CUCTEMBI
paguaMOHHOTO KOHTPOJIs», «OCHOBBI




9KOJIOTUYECKOM 0e30MacHOCTH B s7IepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOM MO3UINH
MOCPEACTBOM H3yUEHHUsSI BOIPOCOB
o0ecreyeHns TaKoro ypOBHS
6e3omacHoctu ADC, pu KOTOPOM
BO3/IEIICTBHE HAa OKPYKAIOIIYIO CPELy,
o0ecreynBaeT cOXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJePKAHNUE UX IIETOCTHOCTH U
YKU3HEOOEeCTIeunBaIMuX (QYHKIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaANALIMOHHOTO
KOHTPOJISI [IPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMbIKaHUS SJIEPHOTO TOIUIMBHOIO IIUKJIA.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacrs 1 1-8 16/4/0 25 K-8 3-TIK-
2,
V-
IK-2,
B-
I1K-2
2 Yactp 2 9-16 | 16/4/0 25 KH1-16 | 3-TIIK-
2,
V-
[K-2,
B-
I1K-2
Umoeo 3a 7 Cemecmp 32/8/0 50
KonTpoabhbie 50 2 3-11K-
MeponpusiTusi  3a 7 2,
Cemectp V-
IK-2,
B-
IK-2

* — COKpallleHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(wnn) sx3ameH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O6o03una | [TosiHOe HauMeHOBaHMe

YeHHue

KN KoHTposb 1o uroram

€) DK3aMeH

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , 4ac. yac.
7 Cemecmp 32 8 0

1-8 Yacrts 1 16 4 0

1 ITons HOHM3UPYIOLET0 H3JTYyYeHHU. Bcero ayIuTOpHBIX 4acoB
XapakTEepUCTUKH MOJIEH HOHU3UPYIOLIETO U3TyUSHUS. 2 | 1 | 0
JlozumeTrpuueckue BenudruHbl. OCHOBHBIE 33/1a4U J03UMETpUH. | OHaiiH

0 | 0 | 0

2 B3aumopaeiicTBue (POTOHHOIO U3JIyYeHHUS C BelIECTBOM Bcero ayutopHbIX 4acoB
[Tpoueccel mpeoOpa3oBanus YHEPTUN GOTOHHOTO U3NTyUEHUsI B | 2 [0 [0
BeuiecTBe. Teopust bparra-I'pes. Dueprerudeckas 3aBucuMocTh | OHiaiiH
YyBCTBUTEIHHOCTHU JO3UMETPOB (DOTOHHOTO M3ITYUCHHSI. 0 | 0 | 0

3 HNonu3aumoHHbIe 103UMEeTPHYECKHUE 1eTEKTOPbI. Bcero ayiutopHsIx 4acoB
Nonun3anoHHbIe KaMephl B IOJIAX HEIIPEPBIBHOIO U 2 | | | 0
MMITYJIbCHOTO U3nyueHus. KoHieHcaTopHble KaMepsl, Ownnaitn
ra3opa3psAHble CYETYUKH, TTOJIOCTHBIE HOHU3AIIMOHHbBIE 0 0 0
KaMephbl.

4 Jlo3uMeTpusi TOPMO3HOT0 U3JTyYeHHU. Bcero aynutopHsix 4acoB
TosicToCcTEHHBIE HOHU3ALMOHHBIE KAMEPbI, KBAHTOMETP. 2 | 0 | 0

Omnnaitn
0 |0 | 0

5 CUMHTWIIISIUMOHHBIA MeTO/1 103UMeTPUH (POTOHHOTO Bcero ayiuTopHbIX 4acoB
H3J1y4YeHHUsl. 2 |1 [0
DHepreTuyeckasl 3aBUCUMOCTb YyBCTBUTEIIBHOCTH Owuuaiin
CUMHTHJIISIHUOHHOI'O I03UMETPa B TOKOBOM 1 CYCTHOM 0 0 0
pexuMe.

6 DoTOXUMHYECKOE AeHCTBUE U3TyUYeHH . Bcero ayiuTopHbIX 4acoB
OcCHOBHBIE XapaKTEPUCTUKH POTOrPaPUIECKOTO U 2 | 0 | 0
XUMHUYECKOTO METO/I0OB JI03UMETPHUH. Ownnaitn

0 | 0 | 0

7 JIIOMUHUCUHEHTHbIE MEeTObI 103UMETPHH. Bcero ayiuTopHbIX 4acoB
MexaHu3Mbl pagro(OTOTIOMUHECIICHIIUH U 2 |1 [0
paauoTepMoItOMUHECHeHIIMU. KuHeTrnka Onjaig
pPaaroTePMOITIOMHUHECIICHIINH. 0 | 0 | 0

8 IHorynpoBOIHUKOBBIE 1eTEKTOPHI. Bcero aynutopHsIx 4acoB

HOJIYHpOBOI[HI/IKOBI)IC ACTCKTOPHBI KaK JO3UMETPLI
HOHU3UPYIOUICTO U3JTYyYCHU. OCHOBHEBIE XAPAKTCPUCTHUKHU

2 K [0

Omnutaiig




MIPUMECHBIX IOJYITPOBOAHUKOB.

0 0 0

9-16 Yacrtp 2 16 4 0
9 Jlo3umMeTpus 3apssKeHHBIX YaCTHIIL. Bcero aynuropHbIX 4acoB
DKCNEPUMEHTAIBHBIE U PACUETHBIE METO/IbI JO3UMETPUH 2 |1 [0
3JIEKTPOHHOTO U3JTyYEHUS. Omnnaitn
0 |0 | 0
10 Jdo3umerpusi HEUTPOHOB. Bcero ayutopHbIx 4acoB
IIpuMeHeHHe pa3InYHbIX METOA0B PErUCTPALIMY HEUTPOHOB 2 [0 [0
JUTS1 ONIPEEIICHUS 10361 HEUTPOHHOIO U3ITYyUYEHUSI. Omnuaiin
0 |0 |0
11 Jo3umerpus 60JIbIINX 103. Bcero ayiuTopHbIX 4acoB
Mertoasl n3MepeHHus 103 B MOJAX BBICOKMX ITOTOKOB 2 | | | 0
U3IIy4YCHHUS. Omnunaiin
0 K |0
12 TenoBoe nelicTBHEe HOHM3UPYIOLET0 U3IyYEeHHUSI. Bcero aynuTopHbIX 4acoB
TermnoBoe neliCTBUE HOHU3UPYIOLIETO U3TyYCHUS. 2 | 0 | 0
Kanopumerpudeckuii MeToa 103UMeTpUn. Pesxumbl paboTh Owuiaiin
KaJIOpHMETPOB. 0 | 0 | 0
13 JIIID-cneKkTpbl M paauanuoHHbie 3 PeKThl. Bcero ayiuTopHbIX 4acoB
HoHn3aiMOHHO-UMITYJIbCHAs MeToiuKa n3mepenus JIIO- 2 |1 [0
cnekTpoB. HepaBHOMepHast HOHU3AIUS U pEKOMOMHALIMOHHBIA | OHiaiiH
METO/I. 0 |0 [0
14 OcHOBHBIE 32]a4H MUKPOJA03UMETPHH. Bcero ayutopHbIx 4acoB
OcHoBHbI€ 337auu MUKpogo3uMeTpun. DyKTyanuu 2 | 0 | 0
MOTJIOIIEHHOW SHEPTUH. MUKPOJO3UMETPUUECKUE BETUUNHBI U | OHJaiiH
MCTOJbI UX MOJIyYCHMUSI. 0 | 0 | 0
15 Jlo3uMeTpHsi HHKOPIOPHPOBAHHBIX PAIMOHYKJ/JIHI0B. Bcero aynuTopHbIX 4acoB
Jlo3umeTpusi THKOPIOPUPOBAHHBIX pauoHYKINI0B. Kuneruka | 2 | 1 | 0
(dbopmMHUpOBaHUS TO3BI. Omnnaiin
0 | 0 | 0
16 3ak/ar04uTeIbHbINH 0030p Bcero aynutopHbIX 4acoB

3aKTroUYUTEIBHBIA 0030D

2 |0 [0
Ounutaiia
0 |0 | 0

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [los1HOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kype

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

AM Aymo-marepualsl

I1p3 [Ipe3enTanmu

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIBI
4@ WHTEepaKkTUBHBIN CANUT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OCBOCHI/IG JOUCIHUITIIINHBI HpOXO[[I/IT B OCHOBHOM IIO CJIC,I[}HOH.IG?I CXEMCE: JICKIUU, CCMI/IHapCKI/Ie
3aHATHS C OTYETOM O PENICHHBIX 3aJadax, J1abopaTopHbIE PaOOTHI C TMOCIEAYIOIICH 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)
TK-2 3-[IK-2 D, KU-8, KU-16
V-IIK-2 D, KI-8, KI-16
B-TTK-2 D, KU-8, KI-16

HIxanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlila BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OayIbHOM ILIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUs K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOW JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJI1 OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYCPIIBIBAIOMIE, MTOCJIEA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO ero
n3jaaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepuait MOHOTpadUIecKon

JIUTEPATYPHIL.
85-89 B OneHKa «X0pOIIO» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

mMarepual, rpaMOTHO U 110 CYHICCTBY

4 — «xopouio
n3Jjaract €ro, He JOIyCKasa

70-74 D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.
65-69 OlIeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISIETCS CTY/ICHTY, €CIIH OH UMEET
3HAHMS TOJIHKO OCHOBHOTO MaTepHala,
60-64 3-— E HO HE YCBOWJI €T0 JIETAJICH, OMyCKaeT
«Y0081emMBOPUMENbHOY HETOYHOCTH, HEJJOCTATOYHO MTPaBUJIbHbBIC




(OpMyNHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KEeHUH IPOTPaMMHOTO MaTepuaa.

O1ieHKa «HEYI0BICTBOPUTEIHLHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYMUTENIBbHOMN YacTH
HPOrpaMMHOT0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEINIBHBIX 3aHSATHH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHO JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 539.1 K49 JlozumeTpus HOHU3UPYIONIUX 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 MU®U, 2014
4.539.1 C 14 Snepnas pusuka u go3uMerpus : yued. mocobue ais By30B, Mocksa: FOpaiit, 2020

5. 539.1 C50 MopaenupoBanue mpoiiecca nepeHoca 31eKTPOHOB B 3a/1a4axX paJualliOHHON (PU3UKH :
ydeOHoe rmocobue st By30oB, B. B. CmupHoB, Mocksa: MU®U, 2008

6. O C23 CO0opHUK 3a7a4 110 TEOPUHU MIEPEHOCA, TO3UMETPUH U 3alTUTE OT HOHU3HPYIOMINX
U3Iy4YeHul : yueOHoe nocobue /i By30B, pel. B. A. Knumanos, Mocksa: HUSIY MU®U, 2011

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MTPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CrennanbHOE MaTepualbHO-TEXHUYECKOE oOecrieueHne He Tpedyercs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

B kypce paccMmaTpuBaroTCsi OCHOBHBIE (DyHIAMEHTAIbHbIE NPUHIMIIEI U METOJIBI JO3UMETPUHU
MOHU3HUPYIOIUX U3JyYeHUH Ha OCHOBAaHUM OCOOCHHOCTEH B3aWMOJICHCTBUS PA3IHYHBIX BUOB
I/IOHI/ISI/IPYIOHII/IX I/I3J'IY‘~I€HPII7[ C BCIIICCTBOM. HGJ'II) HpGHOI[aBaHI/ISI I[aHHOﬁ AUCHUIINIMHBI COCTOUT B
N3JI0OKECHUU OCHOBHBIX MCTOI0B OHpe)IeHeHI/ISI KOJIMYCCTBCHHBIX W KAYCCTBCHHBIX XapaKTepI/ICTI/IK
MOJIE MOHM3UPYIOIIETO M3TYyYCHHUs] B BEIIECTBE M COOTBETCTBYIOIIMX BETUYHH DHEPTOTOTIIOMIECHHUS,
OTIPEICIISAIONINX TTOCICACTBUS BO3JCHCTBUS HWOHU3HUPYIOMIETO H3JIyYeHHsS Ha OOBEKTHI JKUBOW M
HEXXHUBOW MPUPOJIBIL.

OCHOBHBIMH 33Jja4aMi OCBOCHUS JUCLUILINHBI SIBIISIOTCS:

* moiydyeHue 0a30BOM MHGpOpMAIMK O 3aJa4ax W METOJaX OIpPENEeNICHUS XapaKTePHCTUK
BCIIMYUH 3HepI‘OHOI‘JIOH_[€HI/I$I I/IOHI/I3I/IpyIOH_[eI‘O I/ISJIy‘ICHI/ISI B BCIICCTBE C y‘IeTOM KOJIM4yeCcrBa “u
KadyeCTBa 1/13J1yqu1/m;

® IIOHUMAaHUEC (bYHKHI/IOHaJ'II:HI)IX OCO6€HHOCTGI7[ MU MHCIIOJIB30BAHUS OCHOBHBIX THIIOB
JIO3UMETPOB JIJII U3MEPECHUS JTO3UMETPHUCCKUX BEIIMYNH;

* [IOJy4YeHHWE NPAKTUYECKUX HABBHIKOB B MPUMEHEHHUH METOJOB JO3WMETPHUU JJIS PEIICHUS
MPUKJIAIHBIX 33]1a4.

DTHU 3a/1a4n peaIu3yr0TCsl HA OCHOBE 3HAHUM:

* (U3MYECKUX SIBICHUN B3aUMOJICHCTBUS HWOHM3UPYIOUIMX H3IYYCHUH C BEILIECTBOM,
OTIPECTISIONIUX TPOLECCHl TIEPEeHOCa W3IYUYSHHH, DHEPrOMOrioneHus U (GOPMUPOBAHUS JTO3HBIX
ToJei;

* cneuM(UKU XapaKTepUCTHK BEJIUYMH J103 U pacupeleneHuid 103 (IOrJouieHHasl 1034,
SKBUBAJIEHTHAs W aMOWEHTHas J03a, OKCIO3WIMOHHAs 1033, pacmpeneneHue 103 mo JIID,
MHKPOJIO3UMETPUICCKUE BEIIUUUHBI);

* OCHOBHBIX METOJOB pacyeTa M H3MEPECHHS JO3HBIX pACIPEACICHHA B BEIIECTBE IS
Pa3IUYHBIX BUJOB U3ITYYCHUS;

* 0COOCHHOCTEHW XapaKTEpPHUCTUK JO3MMETPOB U OOJACTH UX MPUMEHUMOCTH IJISl PEIIeHUs
MPaKTUYECKHX 3a/1ay.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMA IJIS IPEINIOJABATEJEN

BBenenue B paszien paguanuoHHOW GHU3NKH - qo3uMeTprio. OCHOBHBIE 3a71a9d JO3UMETPHUH.

[lenbpto 0HOTO W3 pa3lesioB PaJUAlMOHHON (U3UMKU — O3UMETPUU — SBIISETCS pa3paboTKa
TEOPETHUECKHUX U OKCICPUMEHTAIBHBIX, NMPUMEHUMBIX Ha TMPAKTHUKE, METOJOB KOJWYECTBEHHOMH
OIICHKU BO3JICCTBUS PA3IUYHBIX BUOB MOHH3UPYIOIIMX HU3JIyYCHUN HAa OOBEKTHI KUBOU M HEKHUBOM
npupoabl. PaccmaTpuBaroTCsl qUana3oHbl SHEPTUN U3JIy4YeHUH, CIIOCOOHBIX MHUIMUPOBATH dPQPEKTHI
HMOHM3AIMN B 00JlydaeMOM BEIIeCTBE; COOTBETCTBYIOIINE BEIMUYMHBI (YHEPTOMOTIIONIEHUE U IPYTHe
T.H. JO3UMETPUYECKIE BEITUYUHBI) OMPEACISAIOT Pa3InIHble pagraliMoHHbIe YPPEKTHI. Y CTAaHOBICHHE
CBsI3H ITUX d(PPEKTOB ¢ TO3UMETPUUECKUMHU BEIMUMHAMU SIBIISICTCSI OCHOBHOM 3a/1adeil TO3UMETPHH.
OO0mactTé  JO3UMETPUYECKUX WCCIEAOBAHUN JIOCTATOYHO pPa3HOOOpPa3HbI, B YACTHOCTH MOXHO
OTMETHUTH CJICTYIOIIHE:

1. Ho3umerpusi anbda-, OeTa- , TaMMa-KBaHTOB M HEUTPOHOB ¢ »Hepruer g0 10 M»aB. 2.
Jlo3umeTpusi MHKOPHIOPUPOBAHHBIX HYKJIWAOB. 3. MHauBuayaibHas no3uMmeTpusi. 4. ABapuiHas N0-
sumeTpusi. 5. BuyTpupeaktopHas mosumerpus. 6. Jlosumerpus Oonbmux 103. 7. TBepmorenbHas
nozuMmetrpust. 8. JIIID — merpus. 9. Mukponozumerpus u ap. lllupokuii kpyr pemaemsix 103HU-



METPUYECKUX 3a1auy TpeOyeT [AeTalbHOro y4yeTa OCOOCHHOCTEH B3aMMOACWUCTBUS M3IIyUYeHHH C
BEILIECTBOM U XapAKTEPUCTUK JO3UMETPUUECKUX IETEKTOPOB.

XapaKTepI/ICTI/IKI/I oJieit HOHU3UPYIOWICTO U3TTYYCHUSA; JOSUMCTPHUICCKUEC BEJINYNHEI.

Paznuunble ckanspHble M BEeKTOpHBIC, AudQepeHInanbHble 1 HHTETPaIbHBIC XapaKTEPUCTHKU
MOJICH MOHM3HUPYIOUIET0 W3IY4YCHUs OOYCIaBIUBAIOT (HOPMUPOBAHHE JO3HBIX IOJIEH B Pa3IMYHBIX
oObekTax. CriemyeT dYeTKO pas3inyaThb COOTBETCTBYIOIIME TOKOBBIE W TOTOKOBBIC BEIUYMHBI
BBINIEYKA3aHHBIX XapaKTEPUCTHK; B YACTHOCTH, JO30BbIE (DYHKIIMOHAIBI OMPEACTSIOTCS MOTOKOBBIMU
BCiIn4YnHaMu, 4YTO OCOGCHHO BaXHO TIIpHU MUCIIOJIb30BAaHUU PA3JIUMYHBIX JACTCKTOPOB B Ka4CCTBC
AO3UMETPOB. B JICKOUAX MPUBOAATCSA MPUMCEPBI JCTCKTOPOB, ABJIAIOIINXCA KaK ITOTOKOBBIMH, TaK U
TOKOBBIMH OAaTYUKAMH, 4YTO OIPCACIIICT BO3MOKHOCTH C HX IIOMOIIBIO HM3MCPATH BCJIIMYMUHBI O03.
Hanwume nocraTouHo OOJBIIOTO KOJWYECTBA JIO3UMETPHUSCKHUX IApaMeTpPOB TPeOyeT HYEeTKOro
NMOHUMaHUs 00JlacTeld WX WCIOJIb30BaHUsA (Hamp., 1036l B exauHumax ['p (rpeit), 3B (3uBept), P
(pentren)). [anee B kypce OyAeT nmpeacTaBieHa COBpEMEHHAsl CUCTEMA JJO3UMETPUUYECKUX BEITMYHH.

BzaumopeiictBue q)OTOHHOl"O U JJICKTPOHHOI'O M3JIYUCHUA C BECHICCTBOM; OCHOBHBIC BO-IIPOCHI
AO3UMETPUHN (bOTOHHOF O U3JTYyUYCHU.

3HaHUEe 3aKOHOMEPHOCTEH B3aMMOJEHCTBHS W3IYYCHHH C BEUIECTBOM SBISIETCS HEOOXOIH-
MBIM YCJIOBUEM KOPPEKTHOW OLIEHKHM MPOLECCOB SHEPrONOITIOMIEHUSI MPU OOIYyYEHHH pPa3JIny-HbIX
00BEKTOB, BHIOOpa aJEKBATHBIX JETEKTOPOB U METOAOB M3MEPEHHs] HEOOXOIMMBIX XapaKTe-pUCTHUK.
IIpu paccMOoTpeHMH BOIPOCOB JO3MMETPUU (POTOHHOIO H3Iy4YEHHUS OCHOBHOE BHUMAaHHE B paMKax
JO3UMETPUHN CJIeAyeT OOpaTUTh Ha COOTBETCTBYIOIIME KOA(PQMHUIMEHTHl Nepefadyd M IOIJIOLICHUs
9HEpruu. B COOTBETCTBMM C CEYEHMSIMHM OCHOBHBIX IIPOLIECCOB B3aUMOJAEHUCTBHSA C BELIECTBOM
(OTOHOB PA3JIMYHBIX SHEPTUN ONPENEISIOTCA BEIUUNHBI, CBA3aHHbIE C AP eKkTaMu nepeaayu SHepruu
BTOPUYHBIM 3apsHKEHHBIM YacTUIaM (RJIEKTPOHAM M IMO3UTPOHAM); JUIsi MHOTOKOMITOHEHTHBIX Cpell
BEJIMYUHBI TIEPEaHHON SHEPTHU ONPEACISAIOTCS 3HAYCHUAMHU T.H. 3((EKTUBHBIX aTOMHBIX HOMEPOB,
WCTIOJB3YEMBIX B COOTBETCTBYIOIIMX OIICHKAX MEPEAaHHOW M MOTJIOMIEHHOW SHepruu (HPOTOHHOTO
n3nydeHus. g oGinydaemblx OOBEKTOB OIPENEIIEHHOIO pa3Mepa CleAyeT MOHMMaTh pa3jindyue B
3HAYEHUSX TepeJaHHOW U TMOIJIOIIEHHOW SHEepruM (3a cUeT YTEUKH YacTU H3JIyYeHUH B BUJE
BBICOKOPHEPIeTUYHBIX 3apsDKEHHBIX YAacTHLl, TOPMO3HOTO U XapaKTEPUCTHUYECKOTO H3IIyYEHHUs).
IlosydyeHHBIE YCIOBHS T.H. YIEKTPOHHOIO PAaBHOBECHS MO3BOJIAIOT CIENATHh OLEHKY MOIIHOCTH JTO3BI
Ha OCHOBAaHMM MPOCTOTO COOTHOUICHHUS, CBSA3BIBAIOIIETO MHTEHCUBHOCTh (DOTOHHOTO H3IIydeHHUsS U
KodpuLMeHTa nepenadyn dHeprun (eIuHUIa Kepma). B JeKiusx npuBOASTCS OCHOBHBIE JTAaHHBIE IO
XapaKTepUCTHKAM B3aUMOJICMCTBUSL OBICTPBIX 3JEKTPOHOB C BEIIECTBOM, T.K. OHH OIPEICIISIOT
XapakTep IMOTJIOMICHNs] BTOPUYHBIX 3JEKTPOHOB, 00pa30BaHHBIX (DOTOHHBIM U3Iy4deHHeM. OCHOBHOE
3HAQ4YEHHWE IIPU OTOM MMEET COOTHOLIECHWE HWOHM3AaLMOHHBIX M PpaJUallMOHHBIX IOTEPh JHEPrUU
IEKTPOHOB, a TAK)KE KOHEYHOE 3HAYCHHE IPo0Oera 3JIEeKTPOHOB B CPEIE.

Honuzanus B ra3ax; OCHOBHBLIC XapaKTCPUCTHUKHU HOHHU3AIIMOHHBIX TO3HUMCTPHYCCKHUX
ACTCKTOPOB.

BOHpOCBI KHMHCTHKM HMOHH3allUM TIa30B II0J I[CﬁCTBHGM HCIIPCPBIBHOIO W HMITYJIbCHOI'O
06J'Iy‘-IeHI/I$I ABJIAIOTCA  OHNPCACIAIOIMIUMHA  UId  OO3UMETPUUA I/IBJIy‘IeHI/Iﬁ C HCIIOJIb30BaAaHUECM



COOTBETCTBYIOIIMX MOHM3AIMOHHBIX JETEKTOPOB KAayeCTBE IO3UMETPOB MOHU3HPYIOIIETO U3ITyUYCHUS.
OcHoBHBIE 3(](PEKTBI — CKOPOCTh TEHEPALUU HOCHTENEH HMOHOB BHEIIHUM HOHH3UPYIOIIUM
u3nydeHueM (00pa3oBaHWE HMOHHBIX IMap) W CKOpPOCTh 3¢ (dekTa peKOMOWHAIMM ITUX HOCHUTENICH
00yCIaBIMBAIOT IPOIECCH], MPOTEKAIINE B OJHUX MX HanOoJee pacHpOCTPAHEHHBIX W TOYHBIX
METOJax MPaKTHYECKOW TO3UMETPHH (POTOHHOTO M AIIEKTPOHHOTO m3nmydeHus. CooTHomeHnue bperra-
I'pes, onpenensromiee cBsA3b MeXIy dH(PEeKTOM MOHM3AMOHHOTO TOKA 1 M MOTJIONMICHHOW YHEPTrHei B
cteHke kamepel AE, ¢ yderom momnpaBku Ha 3¢ ¢deKTHUBHOCTh coOupaHus HMOHOB f, mo3Bosser
peanu3oBaTth cienyollyo nocienosarenbHocTs onepanuii: AE = q0-W-(S)az; i=q0-e-V; 10=i/f, rne 1 —
u3MepsieMblil TOK, 10 — TOK HachllleHus, (S)az — OTHOIIEHHE YJEIBbHBIX TOPMO3HBIX CIIOCOOHOCTEH
BEIIECTBA CTCHKH U ra3a OTHOCUTEIHHO JEHCTBYIOIMX SHEPreTUYECKUX PACHpeeNICHH BTOPUYHBIX
3JIEKTPOHOB, 00pa30BaHHBIX (HOTOHAMH, € — 3apsi]l AEKTpoHa, W — CpeIHsIs SJHEPTUusl HOHU3AUHN. DTO
Lenb COOTHOIICHWHA SBISAETCS OCHOBOW HMOHHM3AIIMOHHOTO METOAA JIO3UMETPHH;, HapamMeTphl
BBIIIETIPUBECHHBIX COOTHOIICHWH PaccCMaTpUBAIOTCS OTAEIBHO, U HEOOXOJAMMO MOHWMATh UX POJIb
JUISL pelIeHHWs] KOHEYHOW 3amadu. B cBs3um co coenuduyueckod CHUTyaldei, KOorja I0Ka3aHue
(hOTOHHOTO 103UMETpa 3aBUCUT HE TOJIBKO OT BEJIMYUHBI JO3bI UIIU MOIIHOCTHU JI03bl, HO OT BEJIMYMHBI
sHeprun (WU 3P GEeKTUBHON >HEPruu) (OTOHHOTO H3IIYYCHHUS BaXKHBIM (aK-TOPOM SIBJISETCS T.H.
SHepreTuyeckas

MGTOI[BI AO3UMETPUH, OCHOBAHHBIC Ha MCIIOJIB30BAHUKW CHOUHTHIUISIOUOHHBIX W TIOJIY-
IMPOBOAHUKOBBIX JETCKTOPOB.

CUMHTHIISIIMOHHBIE JTETEKTOPHI, KOTOpPhIe HauOoJee MIMPOKO MPUMEHSIOTCS B CIEKTPOMET-
PUU MOHM3UPYIOUINX YACTHI], MOTYT OBbITh MCIOJb30BaHbl B KaYECTBE JO3UMETPUUECKUX YCTPOMNCTB.
Cpenu mapamMeTpoB, ONpenensomux (yHKIMOHUPOBAHHE CHUHTWUISIIIMOHHBIX JO3UMETPOB (mapa
CCUUHTUIIATOP-(OTOAIEKTPOHHBI YMHOXKUTEIb») HauOoliee BaKHBIM SBISIETCS KOHBEPCHOHHAs
3¢ (HEeKTUBHOCT, OMpPENENSIONIasi BEIUYMHY CBETOBBIXOJA KPUCTAIJIOB M 3aBHCAINAS OT JIHEPIHH
3apsHKEHHBIX (YaCTUIl B OCHOBHOM, B 00JAaCTH MajbIX SHEPTUil), YTO MOKET BHOCHUTH MOTPEIIHOCTH B
PE3yNIbTaThl U3MEPEHUN MOIIHOCTH JIO03bI B TOKOBOM PEKUME; 3Ty OCOOCHHOCTDH CIIEIyeT YYUTHIBATH
KaK JUisi OPraHMYeCKHX, TaK WM [JIsi HEOPraHWYEeCKUX KpHUCTAWIOB. Cleayer OTMETUTh CHIIBHYIO
SHEPTETUYECKYI0 3aBUCUMOCTh UYBCTBUTEIHLHOCTH TaKOTO poja J03UMETPOB, OCOOEHHO B CUETHOM
pexume.

N3ydyenne ocoOeHHOCTEH MPUMEHEHHS B JO3UMETPHUH MOJIYIPOBOJAHUKOBBIX JETEKTOPOB C p-n
nepexosoM TpeOyeT 3HAaHUA TIOBEIEHUS HOCUTENeH SIEKTPUUECKUX 3apsiioB B CTPYKTypax,
COCTaBISIOUINX JETEKTOpP. B T03MMETpUYECKHX H3MEpPEHUSX HCIONb3YIOTCS Pa3TUYHbIE PEKU-MBI
MPUJIOKEHHOTO BHEIIIHET0 HANpPSHKEHUS, TOKOBBIM U CUETHBIM PEXHUMBI; HEOOXOAMMO MPEICTABIATH
BECh KOMIUIEKC TIOJIOKUTENBHBIX U OTPUIATENILHBIX XapaKTePUCTHK MPU MUCTOIB30BAHUU ITHX THIIOB
JIO3UMETPOB.

DddexTsl panodOTOIIOMUHECIICHIIUNA U PATUOTEPMOITIOMUHECIICHIINH B IO3UMETPHH.

W3 yka3zaHHBIX BbIINIE JBYX (u3NYecKuX 3(P(EKToB, HMEIONIMX MECTO B HEKOTOPBIX
KPUCTANIMYECKUX CTPYKTYpax B pe3yjbTare WX OOJYYCHUS HOHH3UPYIOIIUMHU YacTUIAMH,
HaumOoJblllee  MPAKTUYECKOE MPUMEHEHHE B JO3MMETPHHM TOJIY4YWJ METOJ, OCHOBAaHHBIM Ha
ucnons3oBanun dddekra Tepmomomunecuenuun (TJII). Hexotopsle ocHOBHBIE (U3HUECKHE
MPUHIIMITE PEATH3AIMHA 3TOT0 METOJa MOTYT ObITh WHTEPIPETHPOBAHBI HA OCHOBE aHAJIM3a 30HHOU
MOJICTI, KOTOpasl TIO3BOJSET TOJIYYUTh OCHOBHBIC COOTHOIICHUS, OIKCHIBAIOIINE IPOIIECC



TEPMOJIFOMUHECLICHIMHA, B YaCTHOCTH, OINPEACIAIOIIME U3MEPSEMbIC BEJIUYMHBI - BEJIMYMHY ITHKa
KpPUBOM TEPMOBBICBEUMBAHUSA U IUIOMIAb MOJA OSTOM KPUBOH. ODTHU BEIUYUHBI KOPPEIUPYIOT C
BEIMYMHOM  MHTErpajibHOM  703bl. (OCHOBHBIE IMApaMETPhl,  OMNPEACNSIONINE BO3MOXKHOCTh
npakTuyeckoro ucrnoib3oBanus TJIJ| — rmyOuHa 3ameranus JIOBYIIEK, YaCTOTHBIN (DakTop, AUAnazoH
TEMIIepaTyp HarpeBaHUs, WHTCHCUBHOCTh 3aTyXaHHs JIOMUHECHEeHIUHu ((eauHr), 3aBUCUMOCTh
YYBCTBUTEILHOCTU JIETEKTOPOB OT PEKUMOB 00IyueHUs. 3HaHUE (PU3MUECKON CYTH THX BEJIUYHH U
MPOLIECCOB MO3BOJIIET KOPPEKTHO PEAIU30BaTh 3TOT METO/ TO3UMETPHUHU.

[Tpuatmne! (oTorpaduyecKoro M XHUMHUYECKOTO METOJIOB JO3UMETpPUHU. TemnoBoil MeTox
JIO3UMETPUH.

@®otorpaduueckuii  METOXN  JO3UMETPHUH OCHOBAaH Ha  (OTOXMMHYECKOM JICHCTBHUH
MOHU3UPYIOLUIMX W3JyYEHUH Ha KPUCTAJUIUTBI OPOMHUCTOrO WM XJIOPHUCTOTrO cepedpa, B pe3yibTare
KOTOpPOro 00pa3yloTCsi LIEHTPBI CKPBITOTO W300pa)KeHUs; MOJ JAEHCTBHEM XHUMHUYECKOIO MPOSIBICHUS
BOCCTAHABIIMBAIOTCA aTOMbI cepebpa, KOJMYECTBO KOTOPBIX OINpeAeNsieT CTeleHb MOYepHEHUs
(hOoTOAMYIIECUH, MPOMOPIMOHANBHOE TOTJIOIMIEHHON B Hel »Hepruu (morjouieHHoN aose). Cre-ayer
0o0paTUTh BHHMaHHE Ha OrPaHMYCHHBIM OUamna3oH M3MEpPEHHs WHTETpajbHbIX 103 Kak B 001acTH
HU3KUX 3HAa4eHUH, Tak M TNpu OoibiiuxX jgo3ax. DyHKIOUS [030BOW  UyBCTBUTEIBHOCTH
(OTOI0O3UMETPOB M COOTBETCTBYIOLIEH JHEPreTHYECKOW 3aBUCHUMOCTU JIOJDKHBI OIPENENAThCS C
y4eToM BIHMSHUS (QUIbTpyrOmmMX 5KkpaHoB. Ha mnpumepe (OTOTO03MMETPOB TOKa3aH MPUHIIMIT
KOMITIEHCAIIMN SHEPreTUYECKON 3aBUCUMOCTH YYBCTBUTEIBHOCTH; TAKOW METOJ MPUMEHUM K JPYIUM
TUIIAM JI03UMETPOB, Halp., MPH HUCIOJb30BAHUU B KAaYECTBE JTO3UMETPOB I'€Ure€POBCKUX CUETUHMKOB.
XWMHYECKUH METOJ JO3MMETPHM OCHOBAaH Ha WM3MEPEHUM BBIXOJA pagUalMOHHO-XUMUYECKHUX
peakuuii, THUIIMUPOBAHHBIX YHEPrOIOTJIOUIEHHEM HOHU3UpYyomiero uanydenus. Cdepa npumMeHeHHUs
XUMHUYECKHUX JO3UMETPHUECKUX CHCTEM — O3UMETpUs OONBbIIMX 103. Temn-10Boi METO N03UMETPHUH
[0 CYILECTBY Oa3upyercss Ha TEXHHKE KAJIOPUMETPUUYECKUX H3Mepe-HUH, IJie MICTOYHUKOM TEIUIOBOH
SHEPIUH SBJISAETCS BEUYMHA J103bl HOHU3UPYIOLIETO U3IYUYCHUS B paboueM Telie KalopuMeTpa.

OCHOBBI 103UMETPUH 3IEKTPOHHOTO U3JIyUEHUSI.

Panee ObuIM paccMOTpPEHBI BOIPOCHI B3aMMOJEHCTBHE JJIEKTPOHOB C BELIECTBOM. OTH
MIPOLIECCHl OMpEnesioT (OpMHUpPOBaHHE TOJEH paccesHHBIX B 00JIydaeMoll cpelie IJIEKTPOHOB M,
COOTBETCTBEHHO, JI03HBIX NoJiel. Pa3znuuaior pacyeTHble, MOIYIMIUPUYECKUE U IKCIIEPUMEHTAIbHbIE
METOJBl OINpPEACIICHUs] 3HAYEHUU MOIVIONIEHHBIX SHEPruil NMpH MNPOXOXKIECHHUU DSIIEKTPOHOB 4Yepe3
BelECTBO. B Hacrosiee BpeMsi OCHOBHBIM pacyeTHBIM METOAOM siBisgeTcss Merod MonTe-Kapno Ha
OCHOBE  CTAaTUCTMYECKOIO  MOJEIMPOBAHMUA  NPOLECCOB  OJHOKPATHOTO W MHOTOKPaTHOIO
B3aMMOJEICTBHS NEKTPOHOB C aTOMAMHU Cpefibl. B KauecTBe OAHOIO U3 MOJIy3MIUPUYECKUX METOA0B
OLIEHKH pacHpe/lelIeHUH MOTJIOIEHHOW SHEPTUU JIEKTPOHOB paccMarpuBaeTcst aroputM OcaHoBa u
Pam3meBckoro, OCHOBAaHHBIH Ha EIWHBIX JO30BBIX (QYHKUIUSAX. OKCIEPUMEHTAJIbHBIE METOJIbI
M3MEpeHusl JO3HbIX TMOJeH MCHONB3yIOT B MPHUHLIMIE BCE JAETEKTUPYIOIIHME YCTpoOicTBa
HOHM3UpYIOLMX yacTull. OCHOBHOE OTJIMYHE Mpoliecca MePeHoca 3JIEKTPOHOB OT MPOLIECCOB IEpeHoca
(HOTOHOB W HEUTPOHOB — (UKCHPOBAHHBIH MPOOET SJIEKTPOHOB, 3aBHCIIIMA OT HMX DHEPTHUHU.
DNEKTPOHBI SABJISAIOTCS OTHOCUTENIBHO KOPOTKOMPOOESKHBIMH YaCTULIAMU, YTO HEOOXOIUMO YUYUTHIBATD
B KOHKPETHBIX YCJIOBUSAX U3MEPEHUN (Harp., SKCTPANOISIIUOHHAS HOHU3AIIMOHHAS KaMepa).

Jlo3uMeTpust HEUTPOHOB.

Crenuduka J03UMETPUU HEUTPOHOB (KOCBEHHO WOHHU3UPYIOILIEE H3IIYYCHUE) OMpPEeesieTcs
CJIO)KHBIMU 3aKOHOMEPHOCTSIMHM B3aUMOJICHCTBUSI HEUTPOHOB C sIPAMU aTOMOB 00JydaeMoil Cpeibl;
3TH MPOLECCHl 3aBUCAT OT SHEPruM HEUTPOHOB (CHUCTEMATHKA SHEPreTUYECKUX Juarna3o-HOB) U



KOMIIOHEHTHOT0 cocTaBa BemiecTBa. Oco0oe 3HaueHHE yAENseTcs B3aUMOJCHCTBUIO HEHTPOHOB C
OMOJIOTUYECKON TKaHBIO (TKaHEBas 103a) M COOTBETCTBYIOLIEH HSHEPreTHYECKO 3aBHCHMOCTBIO
TKaHeBOW  103bl. [IpakThueckas JO3UMETPUST HEUTPOHOB OCYILIECTBISETCA BCEMU  paHeEe
PacCMOTPEHHBIMU METO/JAMU JIETEKTUPOBaHMS (MOHU3ALMOHHBIM METOJOM, CLUHUHTUIUISA-IUOHHBIM
NETEKTOPOM, (POTOAIMYIIBCUSAM) U HEKOTOPHIMH CIEHU(UIECKUMU METOAUKAMHU (IIPO-MOPLHUOHATBHBIN
ra3opa3psaHbId CYETYNK, AKTUBAITMOHHBIA METO.).

JIII9—MmeTpus 1 OCHOBHBIE MPUHLIUIIBI MUKPOAO3UMETPHH.

Paznen nosumerpun - JIIID-metpus (JIIID — nuHeliHbIe MOTEPH 3HEPTUM 3aPSKEHHBIX YaCTHULL)
OTpakaeT IeTaau3alHio (OPMUPOBAHUS BEJIWYMHBI J103bl 3apPSHDKEHHBIMU YaCTHIIAMU B COOTBETCTBUU
NEHCTBYIOIUM HHEPreTUUECKUM pPaclpeAesIeHUEM M, COOTBETCTBEHHO, PA3IUYHBIMU 3HAYCHUSIMHU
JUHEWHBIX TMOTEph DHEPrHH, T.€. N03a mpenctasisercs (yHkuued, nuddepennmansuoit mo JIID.
PaccmatpuBaetcst Boripoc dopmupoBanus JIIID — criektpoB B BemecTBe. OCHOBHBIM MHCTPYMEHTOM
MPAaKTUYECKOTO0  OmpeaesieHus  pacnpeneneHus Ao3el  mo  JIIID  sBasercs  cdepudeckuit
MIPONOPLUMOHAIBHBIA CUETYMK; HA OCHOBAaHUYU W3MEPEHHBIX aMIUIUTYIHBIX PACIPEIEICHUN UMITYJIbCOB
CUYETYMKA YCTAaHABJIMBAETCS MO COOTBETCTBYIOILIEH pacueTHOM MeToauke cBs3b JIIID-pacnpenenennii ¢
aAMIUIUTYJHBIM CHEKTPOM C(epruuecKoro MpomnopuroHaNIbHOro cdyeruynka. B pamkax JIIID-metpun
paccMOTpeHa TeOpUs HEpaBHOMEPHOM MOHM3allMM W PEKOMOMHAIIMOHHBIA METOA ONpeieNeHHs
Kod(pHIIMEeHTa KauyecTBa M3JIyUYE€HHUS B CMEIIAHHBIX MOJIAX (BCE STH JIaHHBIC HCIIOJIB3YIOTCS B
Pa3IUYHBIX MOJIENIAX PaJUAlMOHHO-UHIyIIUPOBAHHBIX 3()(HEKTOB B OMOJIOTMUECKIX OOBEKTAX).

JanpHelmas netanu3anusi CTPYKTYpbl JO3HBIX PACHpEeIeHUH OCYIIECTBISETCS B paMKax
pazzena J03UMETPUU — MUKPOJIO3UMETPUH.

DJeMeHTHI 103UMETPUH HHKOPIOPUPOBAHHBIX PAJHOHYKIHIOB.

HeoOxonumo onpenenuth KOMIUIEKC OCHOBHBIX TMpoOJieM JO03MMETPUH  PaJHOaKTHBHBIX
W30TONOB, TMOCTYNAKOIIMX W3 BHEIIHEWM cpeapl B opraHu3M  yenoBeka. [Ipeanaraercs
MOCJIEI0BATEIbHOE PACCMOTPEHUE CIEAYIOIINX PA3AEIIOB:

* IIyTH NIOCTYIJICHHS HYKJIUJ0B B OPraHU3M Y€JI0BEKa;

* palMOAKTUBHBIE a3PO30JIH;

* IPOCTPAHCTBEHHOE U BPEMEHHOE PaCIpe/ICIEHNE UCTOYHUKOB U3y YEHUI;

* KMHETUMKa TPAHCIOpPTa pPaJMOAKTUBHBIX HYKJIMJOB B OpraHU3ME 4YEJIOBEKa B paMKax
MHOTOKAMEPHBIX MOJIETIEN;

* 1030BbI€ (DYHKIIUH 3JIEMEHTAPHBIX UICTOYHUKOB U3TYUCHHUIA;

* METO/Ibl BBIUYMCIIEHUS TKAHEBBIX J03;

* CIIOCOOBI MPSIMOTO U KOCBEHHOT'O OMPEIEIICHUS XapaKTEePUCTHK UICTOYHUKOB B CPEJIC;

* METOJIbl OLIEHKH IMPENEIbHO-A0IYCTUMBIX BEIMYNH KOHLIEHTPALMA PaJUOAKTUBHBIX BEILIECTB
B 00BEKTAX BHELIHEW Cpebl.

CoBpemeHHas cuctema 103UMETPUUYECKUX BETNYMH.

CucrteMa TO3UMETPHUYECKUX BEITMYMH €CTh PE3YJIbTAT Pa3BUTHS JO3UMETPUH, PAIHOOHOIIOTHH,
panuanroHHON 0€30MacHOCTH. DTa CUCTeMa BKITFOUACT:

* (pusmyeckre BENWYMHBI, SBISIIOIIMECS MEPOW BO3JEHCTBUS MOHU3HMPYIOMIMX H3IY4YEHHH Ha
BEILIECTBO;

* HOPMHUpYEMbIC BEJIMYHMHBI, SBISIOLIUECS MEpod yiiepda OT BO3IEHCTBUS M3IIyYCHUH Ha
YEJI0BEKa;

* OIEpallMOHHBIE BEJIWYMHBI, SABJISIOLIMECS HEMOCPEICTBEHHO OINPEAEIAEMBIMA B U3MEPEHMSIX
BEJIMYMHAMU JJIs1 OLIECHKH HOPMHUPYEMBIX BEJINYMH.



OmnpenensitoTcss OCHOBHBIE BEIWYMHBI M EAMHHUIBI WX HW3MEPEHHUs: HKBUBAJICHTHAs [103a
o0JydeHus, B3BEUIMBAIOIIME KOXPPHUIMEHTH, APQPEKTHUBHAS J1032; OINEpPAIMOHHbIC BEIWYHHBIL:
amMOWeHTHas 1032, MHUBHIyaJIbHBIN SKBHBAJICHT J03bI.

ABTOp(BI):

CmupnoB Banepuit BacuibeBuy, x.¢.-M.H., C.H.C.



