MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA PAJIUALIMOHHOM ®MU3UKU U BE3OITACHOCTH ATOMHBIX TEXHOJIOT Ui

OAOBPEHO YMC T® HUAY MUOU
[IpoTokoi Ne 6

or 23.12.2022 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MHCTPYMEHTAJIBHBIE METO/IbI PAJIMALITMOHHOM BE3OITACHOCTH

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
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AHHOTALMS

OcBoeHHNe IUCHUIUIMHBI OOECIIEYUT TPAaMOTHBIH BBHIOOp OJIOKOB JETEKTUPOBAHHUS U OJIOKOB
o0pa®oTku uH(pOpMaUUU JUIsi U3MEPEHHs IOIJIOIMIEHHOM J/03bl, 3KBUBAJEHTA J103bl, AKTUBHOCTU
HMCTOYHUKOB MOHM3HUPYIOMIMNX H3ITYUYEHHUH, yIeIbHOW U O0O0BEMHOM aKTMBHOCTH, IJIOTHOCTEH MMOTOKOB
n (IIIOEHCOB YAacTHUI; OBJAJCHHE TEXHOJOTHMEeH H3MEpPEeHMs] paJUallMOHHBIX XapaKTePUCTHK H
00paboTKu NepBUYHON HH(DOpMaIHeH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

baszupysce Ha nmpeamecTBYONMX Kypcax Mo (U3UKe sipa, IO B3aUMOJCHCTBUIO U3IYUYEHHUs C
BEIIECTBOM, JO3UMETPUH MOHM3MPYIOIUX HM3IIyUeHHH, CIOCOOCTBOBATh Yy CTYJCHTOB YIIIyOJIEHHOMY
MOHUMAHHIO TPUHIMIIOB Pa0OTHI IETEKTOPOB MOHU3HUPYIOLINX W3IYUYCHHUsS JUIA LEJed NO3UMETPUU U

paguoMeTpun, MCTOOOB UBMECPCHUA CBCPXMAJIBIX TOKOB U O6pa6OTKI/I HUMITYJIbCHBIX CUTHAJIOB.

2. MECTO YYEBHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO

ILI/ICIII/IHJ'H/IHa IIpru3BaHa CBA3aTb 3HAHHA CTYACHTa B o0OacTu TCOPCTUUCCKUX OUCHHUILINH,

OTHOCSIIUXCS K SACPHON PU3MKe M UX MPAKTHUYECKOH peanu3aliy B SKCIIEPUMEHTE.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJ/IbTATbBI

OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

ITpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadyaMd U OObekTamMu (0OaacTsaMu
3HaHUi) IpogeCcCHOHATBLHOMN 1A TeTbHOCTH:

cranaaprt-I1C, ananus
onbITA)

Hay‘IHO-I/ICCJ'IeI[OBaTeJ'II:CKI/Iﬁ

myOauKanuit

3apaua O0beKT WiIn Kon n HaumeHnoBanme Konx n nHaumeHnoBanme

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHAUKATOPA

aesiteabHoctu (311/1) KOMIIETEHIINH; JOCTHKEHMSI
OcHoBaHue npo¢ecCuOHATBLHOM
(mpogeccnoHaIBLHBII KOMIIETeHIIHH

[Tony4yenue 3HaHuii B DJIleMeHTapHbIE ITK-3 [1] - Cocoben 3-T1IK-3[1] - 3HaTh
00J1aCTH paIMallMOHHON | YaCTHIIHI, MPOBOJIUTH (PU3UIECKHE OCHOBHBIE (pr3NUYECKHE
9KOJIOTHH, BO3JCHCTBUS | JETEKTOPHI JKCIIEPUMEHTHI 110 3aKOHBI U METO/IbI
pamuaiuu, GU3NKu 3JIEMEHTaPHBIX 3aJlaHHON METOJIUKE, 00pabOTKH JTaHHBIX ;
3JIEMEHTAPHBIX YaCTULl | YaCTHLL, COCTaBJIATh OIUCAHUS V-IIK-3[1] - ymets
1 KOCMOJIOTHH, YCKOPUTEITH IIPOBOIMMBIX paboTaTh 1Mo 3aJaHHON
OIMCAHKE SIBJICHUH B 3JIEMEHTapHBIX HCCIICIOBAHUI, OTYETOB, | METOJUKE, COCTABIISATh
JTAHHOM 00J1acTH. YACTHII, UCTOYHUKH | aHAIHM3Y PEe3yJIbTATOB H OITMCAHUS TTPOBOIMMBIX
U3ITyYeHUS MOJITOTOBKE HAYYHBIX HCCIICIOBAHUN U

OTYETHI,
MOATOTaBINBATh




[Tony4yenue 3HaHuii B
00J1acTH paMaiMOHHON
9KOJIOTHH, BO3JCHCTBHS
pamuaiuu, GU3NKU
3JI€MEHTapHbBIX YaCTHUIL
H KOCMOJIOTHH,
OIIMCAHUE SIBIICHUN B
JIaHHOI 001aCTH.

OcHosaHue:
[IpodeccuonanbHpIi
crangapt: 24.078

DnemMeHTapHbIe IMK-23.1 [1] - Ciocoben
YaCTHIIBI, y4acCTBOBATh B HAYYHBIX
JIETEKTOPbI UCCIICIOBAHUSIX B
3JIEMEHTapPHBIX obnactu pusmku
YaCTHII, 9JIEMEHTAPHBIX YaCTHI] U
YCKOPUTEIH KOCMOJIOTHH, POBOIUTH
JJIEMEHTAPHBIX pacyeTr paauaiMoOHHbIX
YaCTHUI], ICTOYHUKH | HArpy30K
U3JTYYCHUS
OcHosaHue:
[IpodeccronanbHbIit

craugapt: 24.078

MaTepuaisl AJs
HAYYHBIX MyOJIMKaIIHii;
B-IIK-3[1] - Bnagets
HaBbIKaMU MPOBEACHUS
du3nuecKux
9KCIIEPUMEHTOB 10
3a/laHHOM METO/IHKE,
OCHOBaMH
KOMIIBIOTEPHBIX U
MH(GOPMaITMOHHBIX
TEXHOJIOTUM, HAyYHOU
TEPMHHOJIOTHUEN
3-T1IK-23.1[1] - 3HaTh
HOpPMBI U IIpaBUJIa
paguanuoOHHOU
0e30macHOCTH, (PU3UKY
3JIEMEHTapHbIX YaCTHIL] U
OCHOBHBIE CPEJICTBA U
METO/Ibl UCCIIEI0BAHUS ;
V-IIK-23.1[1] - YmeTb
UCIIOJIb30BaTh METOBI U
IIPOrpaMMHBIE CpPE/ICTBA
JETEKTUPOBAHUS
3JIEMEHTapHbBIX YaCTHIL U
U3IIy4YCHUH ;
B-TIK-23.1[1] - Bnanets
METOJaMHU
HCCIIE0BAHUS B
o0nactu pU3MKU
3JIEeMEHTapHbBIX YaCTHIL U
pacuéra 1 OnpeeIeHUs
XapaKTEPUCTHUK MOJIEH
W3JIy4YECHHU N

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccrnonanshoe
BOCIIUTAHUE

3ana4yn BocruTaHus (KOJ)

BocnmraTensHBIN TOTEHITNAI JUCITUILINH

1.cnonp30BaHie BOCIIUTATEIHHOTO

Co3zmanne yciaoBui,
00eCIeunBaloIINX,
(dbopMUpOBaHUE KYJIbTYpPbI
AIepHOI 0e30MacHOCTH
(B24)

noTeHIrana 610ka mpodeccnoHaIbHbIX
JUCIUIUINH 1711 GOPMUPOBAHUS YyBCTBA
JMYHOU OTBETCTBEHHOCTH 3a COOJIOCHNE
SIEPHON U pagualiOHHON 0€301TaCHOCTH,
a TaKk)ke cOOJI0IeHNE TOCY1apCTBEHHBIX U
KOMMeEpYECKHX TalH. 2.Mcronb3oBaHne
BOCTIMTATEIHHOTO MOTEHIINATA
Co/IepaHusl yIeOHBIX TUCIUTIIINH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI PKOIOTHYECKOM
0€30M1aCHOCTH B SJICPHON SHEPreTHKEY,
«CucreMmsl paauaiiOHHOI'0 KOHTPOJISA»
it hopMHUpOBaHUE TUIHON




[Ipodeccuonansuoe
BOCITUTAHUE

Coznanue ycinoBui,
o0ecrneynBaroux,

OTBETCTBEHHOCTH 32 COOIIO/ICHUE
AKOJIOTUYECKOUN M paIMallMOHHON
0€30MaCHOCTH MTOCPE/ICTBOM HU3yUEHUS
OCHOBOITOJIATAOIINX IOKYMEHTOB TI0
KyJIbTYpE IepHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHUUCKUMU PETYIUPYIOIIUMU
OpraHamu, HOPM U TIPaBUIT OOpaIeHHs ¢
pPaOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCTIMTATEIHHOTO MOTEHIINAIAa YYeOHBIX
muctiIuinH « KOHTPOJIh ¥ THarHOCTHKA
SIIEPHBIX SHEPTETUUYECKUX YCTAHOBOKY,
«HagnexxHoCTh 000PYAOBaHMS AaTOMHBIX
PEaKTOPOB H YIPABICHUE PUCKOMY,
«be30macHOCTh SAIEPHOTO TOTITHBHOTO
[UKJIa», «S11epHbIe TEXHOIOTHH U
9KOJIOTHUS TOTUTMBHOTO ITUKIIa) IS
dbopMUPOBaHUS THYHON OTBETCTBEHHOCTH
3a coO0IeHNe U 0OecrieyeHue
KnOep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MmacHOCTH 00BbEKTOB aTOMHOM OTpaciau
Yyepes U3y4eHHEe BOIIPOCOB OpPraHu3aluu
uH(GOpPMaIlMOHHOM 0€3011aCHOCTH Ha
00BEKTaX aTOMHON OTPacCiid, OCHOBHBIX
MIPUHIIAIIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI ¥ XpaHSHUS HHPOPMAITHIH,
MPUHIIUIIOB TOCTPOCHUS
TyOOKORIIIETIOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MIaCHOCTH SZIEpPHO-
¢uznyecKux 0ObEKTOB.
4.Vlcrionb30BaHHE BOCTUTATEILHOTO
MOTEeHITHAIA COZIep>)KaHus OoKa
TUCIUILTAH «DKONIOTUs», «CHUCTEMBI
paznuaioHHOTO KOHTPOJIs», « OCHOBBI
9KOJIOTHYECKOM 0€30MMacHOCTH B siZIepHON
SHEPreTHKE» TSl POPMHUPOBAHUS
OTBETCTBEHHOI 3KOJOTUYECKOU MO3UITUN
MIOCPEJICTBOM M3yUYESHHS BOTIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacuocty ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYKAIOIIYIO CPELy,
obecrieunBacT COXpaHCHHUE MTPUPOTHBIX
CUCTEM, MOAJEP>KaHUE UX I[EIIOCTHOCTH U
YKU3HEOOeCIIeunBaoImuX (QyHKIHHI, yepes
paccMOTpeHHEe BOIPOCOB PAAHAIIMOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH H
nepepaboTKHU SASPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHUS SJCPHOTO TOIUTMBHOTO ITUKJIA.
1.Ucnonb30BaHre BOCUTATEIHHOTO
noTeHuaza 61oka npodecCuoHaAIBHBIX




¢dbopmupoBaHue
OTBETCTBEHHOCTH 3a
obecrnieueHue
KrOepOe30macHOCTH
00BEKTOB aTOMHOM OTPACIH
(B25)

JTUCIUIUINH 1711 OPMUPOBAHUS 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 DKCIUTYaTAIIH
ADBCy», «OCHOBBI SKOJIOTHICCKOM
0€30MMaCHOCTH B SIIEPHON IHEPTETUKED,
«CucTteMbl paguaiiOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 3 COOJII0JICHHE
JKOJIOTHYECKON U PaMAllMOHHON
0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOIOJIaraloux J0KyMEHTOB 110
KYJIbTYpE epHOI 0€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
opraHaMu, HOPM U MPaBUJI 0OpaIIeHUs ¢
pPaZlOaKTUBHBIMH OTXOJAMHU U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCIIMTATEIHHOTO MOTEHIINAa Y4eOHBIX
nucturuH «KOHTpOIbs M TUarHOCTHKA
SIIEPHBIX SHEPTETUUYECKUX YCTAHOBOKY,
«HanexHocts 000py10BaHUSI aTOMHBIX
PEaKTOPOB H YIPABICHUE PUCKOMY,
«be30MmacHOCTh AEPHOTO TOIITUBHOTO
UKJIa», «S11epHble TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOT'O LIUKIa» JJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coO0IeHNe U obecrieyeHue
Kn6ep6e30nacHOCTH U MH()OPMAITMOHHON
0€30MacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 u3y4eHue BOIPOCOB OpraHu3alun
nH(GOpPMaIMOHHOM 0€30I1acCHOCTH Ha
00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
MIPUHIIATIOB TIOCTPOSHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/I0B
3aIIUTHI U XpaHSHUS HHPOPMAITIH,
MPUHIIUIIOB TOCTPOCHUS
TTyOOKOAIIICTIOHUPOBAHHON M THOKOM
CUCTEMBI O€30MaCHOCTH SEPHO-
du3ngecKux 0OBEKTOB.
4.Vlcionb30BaHHE BOCITUTATEILHOTO
MOTEHIIMAA COIepKaHms OJI0Ka
TUCIUILTAH «DKONIOTUs», «CHUCTEMBI
paguamoOHHOTO KOHTPOJIs», «OCHOBBI
9KOJIOTHUECKOM 0€30MacHOCTHU B SJEPHOI
SHEPreTUKe» JUIsl POPMUPOBAHUS
OTBETCTBEHHOI 3KOJOTUYECKON MO3UIIUI
MOCPEJICTBOM M3YUYEHHsI BOIIPOCOB




[Ipodeccuonanshoe
BOCITUTAHUC

Coznanue ycnoBui,
00eCIeunBaronX,
¢dopmupoBaHue
OTBETCTBEHHOU
HKOJIOTHUECKOM MO3UIIUU
(B26)

o0ecreyeHns TaKoro ypOBHS
6e3omacuocti ADC, pu KOTOPOM
BO3/ICIICTBHE HAa OKPYKAIOIIYIO Cpey,
o0ecrieynBaeT COXpaHeHHE MPUPOIHBIX
CHCTEM, MOAJePKAHNUE UX IIETOCTHOCTH U
YKU3HEOO0EeCTIeYnBaOIMMX (DYHKIIHH, yepes
paccMOTpPEHHE BOIIPOCOB PaAHALIMOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXOJI0B, BOIIPOCOB
3aMBIKaHHS SACPHOTO TOIUTMBHOTO IIUKJIA.
1.Micnonb30BaHue BOCIIUTATENILHOTO
noTeHuuana 610ka nmpodeccnoHaabHbIX
JUCLUIUIAH 17151 JOPMUPOBAHUS YyBCTBA
JINYHOM OTBETCTBEHHOCTH 3a COOJIIOIEHIE
SIIEPHON U paJMallMOHHON O€30MacHOCTH,
a TaKke COOJI0IEHNE rOCYAAPCTBEHHBIX U
KOMMepueckux TaiiH. 2.Mcnonb3oBanue
BOCIHUTATEIBHOIO MMOTEHIINAJA
coJiepKaHusl y4eOHBIX TUCIMITIINH
«AKTyanpHbIEe TPOOJIEMBI SKCILTyaTalluu
ADCy», «OCHOBBI PKOJIOTHICCKOM
0€30MaCHOCTH B SIIEPHON IHEPIETUKED,
«CucreMbl paJMalliOHHOTO KOHTPOJIS
1151 GOPMHUPOBAHUE TUIHOM
OTBETCTBEHHOCTH 32 COOJIIOICHNE
JKOJIOTHUYECKON U PaMALIMOHHON
0€30M1aCHOCTH [TOCPEICTBOM HU3yUEHUS
OCHOBOIOJIararux J0KyMEHTOB 110
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCHMCKMMU PEryIUPYIOLIUMHU
OpraHaMM, HOPM M MpaBUJI 0OpaIeHus ¢
paMOAaKTUBHBIMU OTXOAAMU U SJIEPHBIMU
Mmatepuanami. 3.Mcnonb3oBaHue
BOCIIUTATEIBHOIO MOTEHIIMANIA YYEOHBIX
mucuutuiiH «KoHTpos 1 qruarHocTrka
SJIEPHBIX SHEPTeTUYECKUX YCTAHOBOK,
«HanexxHocTh 000PYAOBaHHS AaTOMHBIX
PEaKTOPOB U YIPABICHUE PUCKOMY,
«be3onacHOCTh S1€pHOTO TOMIMBHOTO
UKJIa», «S1AepHble TEXHOIOTHH U
9KOJIOTHSI TOIUIMBHOTO IIUKIa» AJIs
dbopMUpPOBaHUS THYHON OTBETCTBEHHOCTH
3a coOII0IeHNE U 00ecTieYeHne
KkuOepOe30nacHOCTH M UH(POPMAIIHOHHOM
0€30MacHOCTH 0OBEKTOB aTOMHOI OTpacian
yepe3 U3yueHHe BOIPOCOB OPraHU3aINH
MH(POPMALMOHHOM OE30MTaCHOCTH Ha
00BEKTaX aTOMHON OTPaciid, OCHOBHBIX
NPUHIUIIOB TIOCTPOCHUS CHCTEMBI
ACYTII spepHBIX 00BEKTOB, METO/IOB
3alIUTHl U XpaHEeHUs] HHPOpMaIUH,




IPUHLIAIIOB IOCTPOEHUS
TyOOKOAIIIETTOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MTaCHOCTH SZIepPHO-
¢buznyecKkux 0ObEKTOB.

4.Vcnionb30BaHNE BOCIIUTATEIBLHOTO
MOTEHITHAIA COZep>)KaHus OoKa
JUCLUILINH «OKO0JI0rus», «CucreMsl
pPaAralMOHHOTO KOHTPOJIsH, «OCHOBBI
9KOJIOTUYECKOM 0€30MacHOCTH B sZIepHON
SHEpreTHKe» sl POPMUPOBAHUS
OTBETCTBEHHOH 3KOJIOTUYECKON MO3ULIUN
MOCPEACTBOM H3yUEHHUSI BOIPOCOB
o0ecreyeHns TaKoro ypoBHS
6e3omacHoct ADC, npu KOTOPOM
BO3/ICIICTBHE HAa OKPYKAIOIIYIO CpeLy,
oOecreunBaeT COXpaHEeHHE MPUPOIHBIX
CUCTEM, ITOAJEPIKAHUE UX LIEIIOCTHOCTH U
YKU3HEOOEeCTIeYnBaOIMMX (DYHKIIHH, yepes3
paccMOTpPEHHE BOIIPOCOB PaANALIMOHHOTO
KOHTPOJISI [IPH 3aXOPOHEHUH U
nepepabdoTKHU SAEPHBIX OTXO0JI0B, BOIIPOCOB
3aMbIKaHUS SJIEPHOTO TOIUIMBHOIO [IUKJIA.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

IL.II

HaumeHnoBanue
pasaena yuyeOHoi
AUCHMILTUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHnapsi )/
JlaGopaTopHble
padoThbl, yac.

Oo0s13aT. Tekymmi

KOHTPOJIb ((popma*,

HeJeJs)
pasnena (popma*,

MakcuMaJbHBII
0aJu 3a pa3gena™*
ATTecTanus
HeJeJs)
HNuauxkaropsl
OCBOCHHUSA
KOMOATAHIIIIA

7 Cemecmp

Yacts 1

16/0/4

)
W
N
=
&

K-8




23.1

2 Yacts 2 9-16 | 16/0/4 25

KU-16 | 3-TIK-
3,

V-
TK-3,
B-
TK-3,
3-TTK-
23.1,
V-
TIK-
23.1,
B-
TK-
23.1

Umoeo 3a 7 Cemecmp 32/0/8 50

KonTpoJbhbie 50
Meponpusituss 3a 7
Cemectp

3 3-I1K-
3,

V-
I1K-3,
B-
I1K-3,
3-I1K-
23.1,
V-
I1K-
23.1,
B-
[K-
23.1

* — COKpallIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS

** — cyMMa MaKCHUMaJIbHBIX 0ayutoB AoihkHA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U

(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJA U aTTECTAllUN PA3/ICIIOB:

O0o3ua | Ilo1tHOE HAMMEHOBAHME

YeHue
KN KonTposb no uroram
3 3auer

KAJIEHJIAPHBIN IVIAH

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

" qac. , yac. yac.
7 Cemecmp 32 0 8

1-8 Yacrts 1 16 0 4

1 DTaJoHBI U CTAaHAAPTHI B 00JIACTH HOHU3UPYIONTUX U3TydeHu. | Bcero aymMTopHBIX 4acoB
OO6pa310Bble HCTOYHUKH. DTallOHHBIE o1, O01mue 2 K |2
TpeOOBaHUS K JO3UMETPaM U paIuOMETpaM. Oumnitaiia




2 Paguometpsl anbda-u3nydeHus: CUMHTHUISIIUOHHBIE cUeTUnKH | Beero ay IMTOpHBIX 4acoB
C IMCTIIEPCUOHHBIMU CIUHTUILIATOPAMHU, PAIUOMETPHI C 2 |0 [0
MPOMOPLUUOHATIBHBIMYA U KOPOHHBIMU CUETYHUKaMU. biok- Omnunaitn
CXeMBbI IPUOOPOB. 0 |0 |0

3 Pamnometpsl 6eta-uznyuenus. Paguomerps ¢ Bcero ayiutopHsIx 4acoB
ra3opa3psAHbIMA CUYETYMKAMHU, OPTAHUIECKUMH 2 [0 |2
CUUMHTUJUIATOPaMU, MPOMOPLHOHATBHBIMU CUETUYNKAMM. Ownutaiin
Y cTaHOBKH Manoro (oHa. 0 |0 | 2

4 CrienmanbHble paJJUOMETPBI AJIs ONpeiesieHus] KOHIIeHTpau | Beero ayauTopHbIX 4acos
paZiOaKTUBHBIX BEUIECTB B BOJIE, MPOAYKTaX MUTAHUS, 2 [0 [0
rpynarax. Ot6op mpo0. Ownaitn

0 | 0 | 0

5 PagnomeTpsl aspo3onei u pajgoHa. Bcero ayiuTopHbIX 4acoB
2 |0 [0
Ownnaitn
0 |0 |0

6 [Tpubops! ams onpeneneHus MOTJIOMIEHHOMN T03bI U KEPMBI Bcero aynutopHsix 4acoB
¢dotoHHOrO U3NydeHus. MloHn3annoHHble JO3UMETPHI 2 | 0 | 0
(ToNmIMHA CTEHOK KaMmep, HanpsikeHune, o00bem). Kamepsr 6e3 Ownutaiin
CTEHOK. 0 |0 |0

7 CUMHTUIUISLMOHHBIE I03UMETPHI MOIJIOIIEHHOM 10361 U KepMbl | Beero ayauTopHbIX 4acos
dbotonHoro M3nydenus. TepMoIIOMHUHECIIEHTHBIE JO3UMETPHL. | 2 | 0 [0
JIO3UMETPHI € Ta30pa3psAHBIMU CUETINKaMU. TpeGoBaHuUs K Owuiaiin
WHAUBUAYAIbHBIM 103UMETPaM. 0 0 0

8 DnexTpoMeTpus ci1abbIX TOKOB. Bcero aynutopHbIX 4acoB

2 K [0
Ownnaitn
0 0 2

9-16 Yacrtp 2 16 0 4

9 [IpumeHeHne CIEeKTPOMETPHUUECKUX METOOB B 3a/1a4ax Bcero ayauTopHbIX 4acoB
paguanuoHHOro MOHUTOpHUHTa. [IpenmymiecTsa u HepocTatku | 2 | 0 | 0
CHEKTPOMETPUYECKOTO METOa aHaJIHN3a. Omnutaiin

0 |0 |0

10 Oco0eHHOCTH PA3IUYHBIX METOAOB CIIEKTPOMETPHH. THIIBI Bcero ayiutopHsIx 4acoB
crieKTpoMeTpoB. CTPYKTYpbl CUMHTHILIALIMOHHOTO, 2 | 0 | 0
MOJIYIIPOBOJIHUKOBOT'0, HOHU3AI[MOHHOT'0, MATHUTHOTO U BpeMsi | Oumnaiin
MPOJIETHOTO CIIEKTPOMETPOB. POJIb BHIYMCIUTENIBHOM TEXHUKH. | () 0 0

11 [Tpubopnas popma nuHUM, €€ 0COOCHHOCTH U MEXaHU3MBbI Bcero aymutopHbIX 4acoB
(bopMHpOBaHHUS ITUX OCOOCHHOCTEH /ISl pa3IMYHBIX 2 [0 [0
cnektpomMeTpoB. O6paboTka MPUOOPHBIX CIIEKTPOB. 3aa4a Omnnaitn
HneHTH(bHKauHH HYKJIWJO0B U aKTUBALIMOHHBIC U3MCPCHUS. 0 0 0
Martpuunbsiii MeTo 00pabOTKH MPUOOPHBIX CIIEKTPOB.

12 Meto/ibl CIEKTPOMETPUHN TaMMa-u3iaydeHusi. Heopranmueckue | Beero ayiuTopHbIX 4acoB

¥ TIOJIyIPOBOJHUKOBBIE KPUCTAJIIBL. 3aBUCUMOCTH IPUOOPHBIX
CIICKTPOB OT pa3MepOB KpUCTaJlIa, TUIIA U XapAKTEPUCTHK

2 [0 |2

Omuiaiig




CHEKTPOMETPHUUECKOTO TpakTa. ['a30Bble CHUHTUILIATOPHI HA
OCHOBE 0JIarOpOJIHBIX Ta30B. MEIUIIMHCKUE aCTIEKTHI
MIPUMEHEHHUS CTIEKTPOMETPOB.

13 MeTo/b1 crieKTpoMeTprH anb(ha-u3nydeHus. MoHn3aimonHas Bcero ayiuTopHbIX 4acoB
KaMephbl C CETKOM, MOTyIPOBOIHUKOBBIN I€TEKTOP, IETEKTOP 2 | 0 | 0
1o BpeMeHu npojera. CnekTpoMeTpus anb(a-u3iaydeHus B Omnutaiin
3a/1a4ax OXpaHbl OKPYIKAIOIIEH Cpebl. 0 0 0

14 MeTop1 CIIEKTPOMETPHH OeTa-U3ITy4eHHUS. Bcero ayiutopHsIx 4acoB
CUMHTWIUISALMOHHBIE CIEKTpoMeTphl. [1o1ynpoBoiHUKOBBIE 2 | 0 | 0
NETEKTOPBI. Ownnaitn

0 |0 |0

15 BrrunciaurenbHO-u3MEpUTEIIbHBIE CUCTEMBL. PagroMeTpsl- Bcero aytuTopHbIX 4acoB
CIIEKTPOMETPBL. ABTOHOMHBIE CUCTEMBI JIJI PAIUALIMIOHHOTO 2 | 0 | 2
MOHUTOPHHIA. Omnunaiin
CpaBHeHME 1I03UMETPUYECKUX, PATUOMETPUIECKUX U 0 0 2
CIIEKTpOMETpUUYECKUX MeTo10B AJis peleHus 3aaa4
paauoskosiorun. Beibop meroza, ero 3pheKTUBHOCTD,
HKOHOMMUECKAs 11€7€CO00pa3HOCTh. 3aKII0ueHHeE.

16 O030pHas JIEKIHs. Bcero aynutopHsIx 4acoB

2 [0 |0
Ounnaiu
0 | 0 | 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

O06o3na | [To1HOe HAaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIUHA
BM Buneo-marepuansl

AM Aynino-Marepualibl

[Ip3 [IpezenTanuu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MAaTEPHUAIIbI
ncC HNHTEpaKTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp

JlabopaTopHasi padora Ne 1
HccnenoBanne HOHU3UPYIOWIETO U3IYUYEHHUS

JlabopaTopnasi paGora Ne 2
YcTaHoBKHM Majioro oxa.

JlabopaTopHasi paGora Ne 3
Omnpenenenre 3aBUCUMOCTH TPUOOPHBIX CIIEKTPOB OT
pa3MepoB KpUCTaJlIa, TUIIA U XapAKTEPUCTUK




CIICKTPOMETPHUICCKOI'O TPpAKTa

JlabopaTtopHas pabora Ne 4
CpaBHEHHE JI03UMETPUUECKHUX, PATUOMETPUUYECKUX U
CHEKTPOMETPUYECKUX METO/IOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu peanu3anust IpOrpaMMbl  UCTIONB3YIOTCS CIEAYIOIINE TEXHOIOTHH:

- JEeKIMM TO Kypcy TPaAWIMOHHOTO THMA, HA HEKOTOPHIX JIEKIUSIX HPUMEHSETCS
KOMITBIOTEPHBII MIPOEKTOP JUTS WILTFOCTPAIMHA CIIOKHBIX YCTPOUCTB U TU3aifHa MPHOOPOB;

- BBITIOJTHEHUE CTYACHTAMH 3aJaHuH 10 pas3zesiaM Kypca;

- IpoBeJIeHHE J1a00paTOPHBIX padoT ¢ aKTUBHOU (HOpMOI 00yUEHUS: OTYyUEHUE TEXHUUIECKOTO
3aJaHus, OOCYXJIEHHE TEXHHYECKOTO NMPEeNIOKEHUs (C y4eTOM Juamna3oHa M3MEpsSeMbIX BEIMYUH U
SHEpPIruil YacTuIll), BHIOOP TOTOBOTO NpUOOpa MM KOMIIOHOBKA M3 3JIEKTPOHHBIX OJIOKOB, MOBEpKa
npubopa.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCLUILUIMHE 00ECIIeUBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYUIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/icTaBjIeHa B CIEAYIOIeH Tadnuiie:

KOM]’[ETCHHI/IH I/IH)IHKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-23.1 3-11K-23.1 3, K-8, KU-16
V-IIK-23.1 3, K-8, KI-16
B-TTK-23.1 3, K-8, KU-16
TK-3 3-1IK-3 3, K-8, KU-16
V-TIK-3 3, K-8, KI-16
B-TTK-3 3, K-8, KU-16

HIkanbl oneHKH 00pa3oBaTEeNbHbBIX 10CTHKEHUI

[IIkana KaxJ0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCHUMaJIbHOTO OaJula BKIIIOYMTENbHO. MITOroBast arrecranus no AMCUUIUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OanioB, 3apabOTaHHBIX CTYJECHTOM IPHU BBIIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroBas omeHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM MIKaJe ECTS Y4eOHOH TUCIUIUIMHEI

OrneHka «OTINYHO) BBICTABISETCA
CTYZAEHTY, €CJI OH IIyOOKO U MIPOYHO
YCBOMJI POTPaMMHBII MaTepua,
MCYEpIBIBAIOLIE, TOCIEA0BATENBHO,

90-100 5 — «omauunoy A




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOIIO» BBICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJIECTBOPHUTEIBHO

BBICTABIISIETCS CTYJICHTY, €CIIM OH HMEeT
3HAaHMS TOJIBKO OCHOBHOT'O MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «Y0081€emMEopUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KEHHU IPOTPaMMHOI0 MaTepHaIa.

OreHKa «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omuOKku. Kak npasuio,
«HEYO0B1eMBEOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

OueHouHble cpeqicTBa NpuBeeHbI B [Iprioxkennn.

8. YYEBHO-METOANMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUILJIUHBI

OCHOBHAZ JIMTEPATYPA:

1. DU E53 Metoapl U cpeficTBa CUCTEM PaTUaIlIOHHOTO KOHTPOJISL OKPY KAIOIIEH CPEJIbI :
MoHorpadus, Mocksa: HUAY MUDU, 2014

2. 91 K 64 OcHoBbI paauanoHHoi 6e3onacHoctH : , CankT-IletepOypr: Jlans, 2022

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 621.039 B60 BayTpupeakropHas JO3UMETPUS : IPAKTUYECKOE PYKOBOJCTBO, , MOCKBa:
Dueproaromuzaar, 1985

2. 539.1 5134 SAnepuoe npudopoctpoenue T.2 M3mepurensusie cuctemsl. T.3: IIpousBoacTso
anmnaparypsl, , MockBa: Bocrounslii ropuzont, 2005



3. OU T76 XapakTepuCTHKH paMOHYKIMIOB Ul T'PayHpOBKH raMMa-CIIEKTPOMETPOB : yueOHOe
nocobue st By3oB, B. C. Tpommn, Mocksa: HUAY MU®U, 2011

4. 539.1 K78 UncTpyMeHTallbHbIE METO/IbI paIuallMOHHON 0€301acHOCTH : yueOHOoe ocoOue s
BY30B, E. A. Kpamep-Arees, B. C. Tpomun, Mocksa: HUAY MUOU, 2011

5. 539.1 20 Kypc nozumerpuu : yueOHUK A By30B, MiBaHoB B.I., MockBa: DHeproaromusaar,
1988

I[MTPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALMUU J1JIsA CTYAEHTOB

Jlekuun

1.BBenenue

Kparkue uctopuueckue CBEIEHHS O pa3BUTHM sfepHOro mnpudopoctpoeHus. OCHOBHbIE
JNO3UMETPUYECKUE W PAIUOMETPUUYECKHUE BEJIIMYMHBI, MX TUIIMYHBIE 3HAYEHUSA INPU HOPMAIBHOU
NeSITeIbHOCTH YCTAHOBOK M OOBEKTOB U B aBAPUIHBIX CUTYALHSIX.

Hepapxusi B KOMIIOHOBKE PUOOPOB M yCTPOHCTB. DTalbl HPOCKTUPOBAHUSI.

2.Pa3BuTHe KOHCTPYHMPOBAaHHUS YCTPOHCTB OT MOHO HPUOOPHOTO K OJOYHO-Y3JIOBOMY.
Hepapxusi B KOMIIOHOBKE INPHOOPOB: JETallM, Y3Ibl, OJOKH, HMpUOOpPHI, cucTteMbl. OCOOEHHOCTH
KOHCTPYKLIMHA TpUOOpPOB JUIsi HAy4YHBIX MCCIEAOBAaHMM M MaccOBOIO TMOTpeOuTeNs. Tarbl
MIPOEKTUPOBAHMS: pa3padOTKa TEXHUUECKOI0 3a/1aHusl, TEXHUYECKOE MPEATIOKEHNE, SICKU3HBIN MPOEKT,
pabounii MPOEeKT, ONBITHBIE 00pa3Libl, 3allycK B ceprto. ComyTCTBYOIAs TEXHUUECKas JOKYMEHTALHS.

3. OcHOBHBIE BHUABI B3aUMOJEHUCTBUS HMOHU3HUPYIOIIMX MW3JIy4EHHH C BEIIECTBOM, HX
peann3anys B IETEKTOpPax.

[IpsiMO ¥ KOCBEHHO HOHU3HpYIOUIME H3IydeHus. OCOOCHHOCTH HPOXOXKICHUS SJIEKTPOHOB,
MPOTOHOB, YAaCTHI[ 4Yepe3 BEIIECTBO. YJENbHBIE TOTEPH JHEpPrum. BzaumoneilictBue (POTOHOB ¢
BEIIECTBOM, IIepelada DHEPrUM W pealn3alus B JCTEKTOPAX, IOHATUS «TOHKHI» U «TOJCTBIA»
JeTeKTOphl. B3anmMopaelcTBHEe HEWTPOHOB C BEHIECTBOM, Iepeaada dHEeprud, >PQexT 3ameIeHUs
HENUTpOoHOB. MaTpulia, COCTOSIHHE BELIECTBA — CIIOCOO JIETEKTUPOBAHUSI.

4. V36upartenbHble paIMOMETPhl U HEUTPOHHOTO U3TYyUEHUH.

PaguoMerpsl:  Ha3sHaueHWe, IIOKa3aTeaud  KadecTBa.  Paguomerpuss — [-M3IydeHMs.
CUMHTWUIALMOHHBIE  PAaJUOMETPBl €  AMCIEPCHBIMU  CUMHTWLIATOpamMu. Paxmomerpel ¢
MPONOPIMOHAIBHBIMU TPOTOYHBIMU CUETUYMKAMHU: KOHCTPYKIMS, (PU3MKA MPOLECCOB, 3aBHCUMOCTh



KO3 QHIIMEeHTa Ta30BOr0 yCUJICHUSI OH HANPsOHKCHUs M JaBIEHHS Ta3a. Paanomerpsl ¢ KOPOHHBIMU
cueTyrkaMu. [1oIynpoOBOJHUKOBBIE NETEKTOPHI B pajMoMeTpuu: (U3MKa MPOIECCOB, TPEOOBAHUS K
HaNpsDKEHUI0, NIyMbl. CIIEKTPbI Ha BBIXO/E U3 TOJICTHIX P00, MONPAaBKU HA NOTJIOUICHHE.

Pagnomerpust [1-m3myuenus. Kpatkas xapakrepuctika [1-u3mydeHus: popma CeKTpa, mpooer,
MIPOXOXKJIECHUE DIIEKTPOHOB M [|-gacTuly depe3 BemecTBo. Pamuomerpsl [1-M3IydyeHHs C
ra3opaspsaIHbIMU CUETYMKAMU: (PU3UKa IIpoLecca, BIUSHUE CTEHKU (OKHA), MOJKIOYEHNE CYETUYHKOB.
Paguomerps! «Manoro ¢gona». CUMHTWIISLMOHHBIE PallOMETpPhI: BHIOOP THIA CLHMHTHWILIATOPA U €ro
TOJMIUHBIL. CHenuanbHble CUUHTWUISALUOHHBIE PAaAMOMETPHI IS MU3MEPEHHsS Majoil aKTUBHOCTH B
MPOAYKTaxX NUTaHuA U Boje. [IpuHIMI CUMHTWILIALIMOHHOTO PaIMOMETpa TPUTHS.

Panuomerpsl HEUTPOHOB. XapaKTEPUCTUKU HEUTPOHHOIO H3JIyYEHUS, CHEKTPbl TUIIMYHBIX
HCTOYHUKOB U CIEKTPbl HEUTPOHHBIX MOJeH. PaquomMeTpsl TEIUIOBBIX HEUTPOHOB. ba3oBeie snepHbIE
peakiuu. PamuomeTrpbl ¢ IUCTIEpCHBIM CHUHTWUIATOPOM. Pammomerper ¢ kpucramiom Lil(Eu).
Paguomerpsl ¢ mponopuOHaIbHBIMU U KOPOHHBIMU cueTYMKaMu. PaguoMeTpsl ObICTPBIX HEHTPOHOB.
[IpuMeHeHue peakuuu AENCHUA ISl PAJUOMETPUU OBICTPBIX HEHUTPOHOB. Paanomerpsl ObICTpPBIX
HEHTPOHOB C JUCHEPCHBIM CLUHTHUIATOPOM: (PU3MKa IPOLECCOB, OrpaHUYEHHUE [0 TOJIIUHE,
3aBUCUMOCTb YyBCTBHUTEIBHOCTH OT SHEPruH, 3PPEeKTUBHAS UYBCTBUTEIBLHOCTh M COOTBETCTBYIOIIMN
JHEPIreTUYECKUI NOpor. «BCceBOMHOBBIE» PaAUOMETPBL: METO 3aMEJICHUs, CUeTYUK XaHceHa U Mak-
Ku66ena u Haxturns.

5. Jdosumerpsl L [lusimydenus.

Jo3umertpsl [/-n3nydenus. Jlo3uMeTpbl ¢ MOHM3ALMOHHBIMM KaMepaMH: BBIOOp TOJILMHBI
CTEHKH, HampspkeHuss U oObema. [IpuHIMMIBI 371eKTpOMETpUH ciaadblX TOKOB. CIMHTUIUISILIMOHHBIE
JO3UMETPhl ¢ KOMOMHUPOBAHHBIMHU CHMHTUIUIATOpaMHU. JI03UMETPBI ¢ ra30pa3psIHbIMU CUETUUKAMH.
TepMotOMUHECIICHTHBIE U PAAO(OTOTIOMUHECIICHTHBIC 0o3uMeTphl. Jlosumerpsr ¢ TIIT/I.

6. C4EeTUMKH U3TyYEHHUs YEIOBEKA.

Cyerunku (COEKTPOMETpPHI) [ |-u3imydeHus yenoBeka. CrocoObl omnpeneneHns akTUBHOCTH |-
M3JIy4aroluX HYKIUAOB, TUIIBI CYETYMKOB, TUIIMYHBIN [IPOTOKOJ U3MEpEeHU. MeToabl onpenencHus
aKTUBHOCTH | [JU3/Iy4aromux HyKIUIOB.

7. 103UMeTpBl HEUTPOHOB.

Jlo3uMeTppl aMOMEHTHOTO KBUBAJICHTA J103bl. ABYXKaMEpHbIE U3MEPUTENIN KEPMbI HEHTPOHOB.
WNHnnBunyanbHble TO3UMETPBl HEUTPOHOB. ABapUIHBIE IO3UMETPHI.

JIABOPATOPHBIN ITIPAKTUKYM

ITpubopHbIil cocTaB B j1abopaTopuu HpakTHKyMa IO3BOJIAET oOecrneuuTh Ooiiee TiyOokoe
ocBoeHue Kypca. CTyZEeHT Noy4aeT 3alaHie Ha IIPOBEJEHUE CAMOCTOSITENBHOrO HcciaenaoBanusa. OH
3HAaKOMHTCS C PEaJbHBIMH OIMCAHUAMU MPUOOPOB U YCTPOWCTB, COCTABISET CXEMY IPOBEICHUS
SKCHEpUMEHTa W, Tocie oJ00peHHs e€ MpernojaaBaTesieM, NMPOBOAUT HEOOXOAWMBIE HM3MEPEHHUS U
00paboTKy MOYyYCHHON HHPOPMAITIH.

Tunmuable 3a7aHA:

1. Boibop mopora AMCKpUMHMHALMU U ompezeneHue 3PpGEeKTUBHOCTH PErUCTpalii -HacTHII
CHMHTWIISLIMOHHBIM PaJIMOMETPOM C JUCTIEPCHBIM CLHUHTUILIATOPOM.

2. YcraHoBKa Majoro (hoHa: onpeneseHue noAaBaeHust GOoHa ¢ MOMOIIBIO CBUHLIOBON 3alUThI
U KOJIbIIa CYETYMKOB, BKIFOUEHHBIX B CXEMY aHTHCOBIIAICHUI.

2.1. Paguomerp TEIUIOBBIX HEHUTPOHOB C MPONOPLMOHAIBHBIM OOpPHBIM CUETUYHUKOM:
Olpe/ieieHue TMopora JAUCKPUMHHAIMM (OHA Y-U3IY4YCHHUs, OINPEACICHUE YYBCTBUTEIHLHOCTH
pazuoMeTpa ¢ IMOMOLIbI0 00PA3IOBOr0 HCTOUYHUKA OBICTPHIX HEHTPOHOB.



2.2. Paguomerp OBICTpBIX HEHUTPOHOB Ha 0a3e CHUHTWUISLHMOHHOIO JETEKTOpa, MOJIAaBICHUE
BKJIaJla UMITYJIBCOB OT Y-U3JTYyYCHHA, OIPCACICHUC YYBCTBUTCIILHOCTH.

2.3. «BceBonHOBOI» panuomeTrp HEUTPOHOB. OmpeseneHne 4yBCTBUTEIBHOCTH PErHCTpalUU
HEWUTPOHOB.

3. UnnuBuyanbHble JO3UMETpHl Y-u3inydeHus. IIpoBectu obiydyeHue B mosie oOpa3roBOro
ncrouHuka y-uznydenust TJIJI u POJI]] no3umMeTpoB, onpeaeanTs UX J030BYIO UYBCTBUTEIbHOCTD.

4. CpaBHUTH MOKa3aHUS HOCHUMBIX O3UMETPOB Y-U3IMydeHUS (MOHM3AIMOHHBIM JO3UMETD,
JO3UMETP C Ta30pa3psAHBIM CUETUYMKOM, CIMHTWUIALUOHHBIE J03UMETphl ¢ kpuctamioMm Nal (Tl) u
KOMOMHHPOBAaHHBIM CLUUHTWUIATOPOM) TPU M3 H3MEPEHUH «B BO3AYXE», 3a MOJIUITHICHOBBIM
06apbepoM U B MOJIUITUICHOBOM KOJIOALIE.

5. Onpenenuth aMOMEHTHBIM HKBUBAICHT J103bl HEMTPOHOB M MHIVBUAYaJTbHBIA SKBHUBAJICHT
JI03Bl.

[Ipeanonaraetcs rpynmnoBoe nocemieHue adoparopuu B8 ®MBI] UB® um. A.U. byprassHa.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

OrpaHu4eHHOE YHUCIIO CTYJCHTOB IO3BOJIAET IIPOBOAMTH 3aHATHS C AKTUBHBIM BOBJICUYCHHEM
CJIylIaTesIei B MO3HABATENbHBIN MTPOLIECC, COBMEILAs JIEKLIUU C 2JIEMEHTAMU MPAKTUYECKUX 3aHATUN U
CEMUHApPOB.

JlaHHplid  Kypc ©Oa3upyercsi Ha 3HAHUAX, MOJNYYEHHBIX CTYJIEHTaMU 110 JO3UMETPUHU
VMOHU3UPYIOUINX HU3ITyYeHHH, OOIIeH SJIEKTPOTEXHHKE M AJIEKTPOHUKE M IO 3KCIEepPUMEHTATbHON
AepHON (pU3HKe.

Kypc HaunHaeTcs ¢ 03HaKOMIIEHUSI CUCTEMBI IIEpejaun eUHUILL OT ['ocygapcTBeHHOro DTaioHa
pabounm cpeacTBam usmepenus. CieayeT oOpaTuTh BHUMaHUE Ha BO3PACTAIOIYI0 HEONPEIEIEHHOCTD
M3MEPSIEMON BEIMYMHBI 10 Mepe ynaiaeHuss oT ['ocymapctBenHoro Otanona. Cpenu o0mmx
TpeOOBaHUH, NMPEABABISIEMbIX K J03UMETpaM M paguoMeTpaM, HEoOXOJUMO oOpaTuTh BHUMAaHHE
CTYZICHTOB Ha TEPMHUH I1OKa3aTeJId KaueCcTBa, PaKTUUECKH 3TO XapaKTEepPUCTHKa yCTpoicTB. Cpenu HUX
JUIL OCBOEHMSI Kypca WIparoT TaKue II0Ka3aTelM, Kak JIuana3oH W IOAJuana3oHbl H3MEpEHUi,
JIMana3oH SHEPrHil 4YacTUI, OCHOBHBIC U JIONOJIHUTENbHbIE MorpemHoctd. HeoOxoaumo mokasarth
paznuure B TpeOOBAHUAX, MPEIBIBIAEMBIX K HHIUBUIYaTIbHBIM, HOCUMBIM, IIEPEHOCHBIM MPHOOpaMm.
CrnenyeT BbIACINUTH OKA3aTENN KaueCTBA MHANBUIyaJIbHBIX JO3UMETPOB.

Tak kak kypc «Jlo3uMeTpHsi HMOHU3UPYIOIIMX W3IYyYEHUNW» YNUTACTCA MapajuleIbHO, TO
M3y4YeHHE HauMHaeTcs ¢ paauomeTpoB. HeoOxoaumo naTh B BUAE PUCYHKA 3aJaud PaJdOMETPOB U
MOKa3aTh UX MECTO B CUCTEME KOHTPOJIS paJHalluOHHON O€30MacHOCTH.

Kaxnplif CTyZeHT [OKeH BOCHPHUHATH HEOOXOAMMOCTh pPa3pabOTKH M30MpPaTENIbHBIX
panuoMeTpoB. YCBOUTH (PyHIaMEHTAIbHYIO PA3HUILY MEX1y U3MEPEHHEM TOKa U MOTOKA U3JIy4eHUs U
BBITEKAIOIIME OTCI0/Ia TPEOOBaHMS K TOJIIHUHE IETEKTOPA.

Heo6xonuMo mpuBecTH MpUMEpHl PETHCTPALMU a-4acTULl, (POTOHOB IPH TOJIIIMHE JETEKTOpa
MHOTO MeHbie 1/0), umu R u Gonpmie wem 1/00. wim R, coorBercTBeHHO. [loKakuTe CTpeMicHHE
MOKa3aHUN K OECKOHEUYHOCTH IPU MU3MEPEHUU IUIOTHOCTH MOTOKA U K 72 MPHU U3-MEPEHHUU TOKA IO
Mepe YMEHBIIEHUS PACCTOSHUS I€TEKTOP-UCTOYHHUK.

IIpurnacure ABYX CTyA€HTOB M IPEIJIOKUTE KM HApUCOBaTh Ha JOCKE 3aBHCHMOCTb
MOHOHAIPABJIEHHOTO TOTOKA a-4acTHIl OT INIyOWHBI NPOHMKHOBEHHS B BELIECTBO M 3aBHCHUMOCTb
IUIOTHOCTH TEpPEeaHHOM SHEPruu OT TIyOMHBI. YTNOMSHHUTE 00 Yy3KOM SHEPreTHYECKOM JHana3oHe
HCITyCKaeMbIX PAJUOHYKINIaMU a-4acTUll.



CTyneHT JOJDKEH NPEeACTaBIsATh OCOOCHHOCTHM pAaCHpOCTPAaHEHUs a-yacTHI[ B BEIIECTBE,
ypoBeHb JHHEWHOU mepemaun sHeprum (JII13), macmrTad mpobera a-4acTuil, peamu3aldio dTUX
CBOWCTB TpH pa3paboTke OJIOKOB JETEKTHPOBAHUS HM30MpaTelbHBIX paguoMeTpoB. Hauare
paccMOTpEeHHE a-paIuOMETPOB CIIEYET C paCIPOCTPAHEHHBIX BO BCEM MUPE MPUOOPOB C TUCIEPCHBIM
cuMHTHWUIATOpOM. [lokaxkute mpu mpocTeiliiel OIeHKE pa3sHUIy B IMOIVIOIIEHHBIX SHEPrusix Mpu
B3aMMO/JICHCTBUH a-4aCTHULL U SJIEKTPOHOB.

3areM criexyeT gaTh OMUCAHHE MPHUHIMIA paboThl MPOMOpIUOHATBHOrO cyéTunka. HyxHO
MOKAa3aTh CXEMY UCTOIb3yEMbIX KOHCTPYKIIHIA.

[Ipurnacure CTYJEHTOB BBICKAa3aTh UX MHEHHME O 3aBHCUMOCTH Ko3(dduimeHTra ra3oBoro
ycuienus (KI'Y) ot auamerpa HUTH, HAPSKEHUS U TABICHMUSL.

[TomuepkHUTEe HEXENATENbHBIM 3((EeKT OT MPOHMKHOBEHHS B 0O0BEM Cu€Tumka BO3AyXa U
[1apOB BOJIbI.

[Ipu paccMOTpeHUHN MOTYNPOBOJIHUKOBBIX JIE€TEKTOPOB MPUIJIACUTE KOrO-IHM00 U3 CTY-IIEHTOB
OOBSACHUTH NMPUHIMUI paboThl. JlaliTe KpaTKoe HAlIOMHUHAHHUE O CTPYKTYpe NETEKTOpa, 3aBUCUMOCTHU
UIMPUHBI Tepexoaa oT HanpsikeHus. CTyJeHT TOJIKEH MOHATh, ToYeMy B mosrynpoBoaHukoBbix (ITIT/1)
paaroMeTpax 0053aTenbHO UCTIOIB3YIOT 3aPs109yBCTBUTEIBHBINA YCUTTUTEb.

JlaiiTe 3aBUCUMOCTb IIOIPABOK OT TOJIIMHBI OKHA JETEKTOpa Ul TOHKOIO U TOJICTOTO
UCTOYHUKOB. [IpruBenuTe pUCYHOK, KaK MEHSAETCS a-CIIEKTP OT TOJILIMHBI HUCTOYHHKA.

[Tpu m3ydenun paszzena o b-paguoMeTpax HEOOXOAMMO BCIIOMHHTH O THUIHMYHBIX CIIEK-TPax
AJIEKTPOHOB M TMO3UTPOHOB, WX MPOXOXKJEHUHM UYepe3 BEUIECTBO, YTO  HEOOXOIUMO NpPU BBEICHHUU
MOTIPABOK Ha TIOTJIONIEHHWE b-M3Iy4eHHs B OKHE WJIM CTEHKaxX JETeKTOpa. 3HaTh OTBET Ha BOIPOC,
MoYeMy IMpPEeANoYUTal0T OPraHUYECKUEe KPHUCTaUIbl B OJIOKAaX JETEKTHUPOBAaHUS M KaK MOAOUpPATH
TONUIMHY cUUHTHWLIATOpa. [Ipu mccienoBaHusIX 3arpsi3HEHHOCTH BOJBI, MPOJYKTOB MUTAHUA U T.II.
YPOBHU aKTUBHOCTH OBIBAIOT MaJibl, U (DOH CIIYXKHUT CEpbE3HON MOMEXO0M, KaKOBBI MIPUPOJIHBIE METOIBI
yYMEHbIIIEHHUs BKJIaga QoHa.

JlaliTe CTPYKTYpHYIO CXE€MY YCTAaHOBOK Majoro (oHa M CamMOro 4YyBCTBUTEJIBHOTO B MHpE
panuomerpa PBK-4 em, ucnonb3yromiero Metos copnageHnidi. OCTaHOBUTECH HA MPOOIeMe U3MEPEHHS
TPUTHS; OMUILIUTE CXEMY PaJIMOMETPOB JJIsl PETUCTPALIUN aKTUBHOCTHU MPOO C TPUTHUEM.

PaccmoTpeB pagumomerpnl a- U b-u3NydeHus, cileAyeT NEepedTH K paguoMeTpaM ra3oB U
asposonei. Hapucyiite cxeme pagmomeTpa Ta30B C BOJOKOHHBIM (DHIBTPOM ISl OCaXKICHHS
aspozoseit. OcTaHOBUTECH HA TTPOOJIEME TPATYUPOBKH Ta30pa3psIHOTO CYETINKA B 00bEMHOMN TpyOe.

[Ipy omucaHuM paguoOMETPOB >KUIKOCTEW, BKIIOYas BOAY, KPATKO OIUIIUTE MOTPY>KHBIE
JETEKTOPBHI.

OOBIUHO HET HEOOXOJUMOCTH B HCIOJb30BAHUU Z-PaIUOMETPOB, & MPUMEHSIOT OOBIYHO g-
no3umeTpel. CTyIEHT MAODKEH BCIOMHHUTB, 4YTO TakOE€ IIOIVIOUICHHAs /032 M KEpMa, KaKOBBI
TpeOOBaHUS K MPUOIUIUTETLHOMY SKCIIEPUMEHTATBHOMY OIIPEICIIEHUI0 KEPMBI.

[Tpurnacure CTyIEeHTOB OOBSCHHUTH, YTO TAaKO€ SKBHUBAJCHTHAs 1032 W SKBHUBAJCHT JO3bI,
olepaloHHble BenTnYrHbl. HanmoMHuTe, 32 KAKUM 3KpaHOM CIIEyeT U3MEPSTh MOIJIOIEHHYIO 103y .

Heob6xomumo moka3aTh, Kak BbIOpaTh OOBEM WM HAIPSKEHUE HMOHU3AIMOHHOTO JO3UMETpa,
MIPEICTaBUTh IHEPreTUYECKYI0 3aBUCHMOCTH MOKa3aHUM JO3UMETpa IMpPU Pa3HBIX TOJIIMHAX CTEHKU
KaMephl.

[Ipu paccMOTpeHMH CHUHTHWUISIIMOHHBIX JIO3UMETPOB HEOOXOJUMO OOBSCHUTH, KaKOM
CHUMHTHUISITOP TMPEANOYTUTENCH, KaK BBIOpATh AMAMAa30H MPHUKIAIBIBAEMOrO HANPSDKEHUS U Kak
OLIEHUTH AHOJIHBIN TOK.



TepMoNIIOMUHECIIEHTHBIE IETEKTOPBI HALIUIA TOBCEMECTHOE MPUMEHEHUE JIUIs1 MHIMBUY AJIbHOU
no3uMeTpuu. OOBICHUTE, KAKOBBI CIIOCOOBI CUNTHIBAHUS WH(OpPMAIMHU, KaK YIyUYIIUTh 1030BY0 O34
JO3UMETPOB.

CTyneHT JOKEeH UMETh MIPEJICTaBICHUE O paJuo(OTOIIOMUHECLIEHTHBIX J03UMETpax, Crocooe
CUMTBHIBAaHUS UHPOPMAIINH, METOIaX MOAJIEpKaHus CTAOMILHOCTH annapaTyphl.

[TpuBenuTe PUCYHOK, MOKA3bIBAOIIMN CIIEKTP MOMIOMEHHs (POTOHOB CBETa Il 0OJyUYEHHOTO
U HEeoOJyu€HHOIro JETEKTOPOB M, COOTBETCTBEHHO, CIEKTpPhl 3MHUCCHM cBeTa. [lng crabunmszanun
YyBCTBUTEIBHOCTH YCTAHOBKHM NPUMEHSIOT MEPUOJMUYECKYI0O B IPOLECCE CUUTHIBAHUS MOKa3aHUN
NapTUU JIETEKTOPOB JHOO YCTaHOBKY CTEKJa C OKMCIIAaMH Maprasia, Ju0o CBE-TOBOIO CHTHajla OT
HCTOYHHKA CTAOMIIBHOTO CBEYEHHUSI.

IIpu u3ydyeHnu 1O03UMETPOB € ra30pa3psaIHbIMU CUETYMKAMH CTYJEHT JAOJDKEH MOHATh, HOUEMY
BO3MOXXHO M3MEPEHHE JT03bI HJIM MOITHOCTH J03bI, KOTJa CHUTHAJI HE 3aBUCHT OT SHEPrHuH (POTOHOB (U
COpTa YacTHIl), KaKOBbI IIyTH yJIy4dlIeHHs 1030Boi D3Y.

[Tokaxkute, 4TO AN JETEKTOPOB, UMEIOIIMX H30BITOYHYIO UYyBCTBUTEIBHOCTH K (POTOHAM
MaJIoil SHEpPIruu, UCHOJB3YIOT Nep(HOPUPOBAHHbBIE IKPAHbI U3 KaAMHUs, 0J0Ba. TpedyeTrcs MOHU-MaHHUe
3aBHCUMOCTH CKOPOCTH CYETA OT MOIIHOCTH J103Bl.

HeliTpoHHOE WH3ITydyeHUE XapaKTEpHU3YeTCs MPOTSIKEHHBIM DHEPrEeTHUECKUM CHEKTPOM OT
MUJUIAAJIEKTPOHBOJIBT 10 AecATKOB M»aB.

B pagmannonHo# 6e30MacHOCTH MOBCEMECTHO NMPUMEHSIOT PaIHoOMETPhl ObICTPBIX HEHTPOHOB
Ha OCHOBE JHCIIEPCHOTO KOMOWHUPOBAHHOTO CIMHTHWILIATOPA M HEOOXOIUMO MpeA-CTaBIATh ero D34
U BO3MOXHOCTh €€ HWHTeprpeTanuuu noporoBod ¢yHkuuen. s JOeTEeKTUPOBaHUS TEILIOBBIX
HEHUTPOHOB HMCMOJIb3YIOT AUCIEPCHBIE, HACBIIIEHHbIE OOPOM CLUUHTHILISATOPHI UM KOPOHHBIE OOpHBIE
CUE€TUYMKH, a MHOTAa HaroJHeHHbBIe 3He cuéTunkm.

CTyneHT NOJKEH MOHMMAaTh, KaKMe BO3MOXKHOCTH OTKpPBIBA€T METOJ IPEIBapUTEIbHOTO
3aMeJICHHsI HEHTPOHOB BO «BCEBOJIHOBBIX» CUETUMKAX U JO3UMETpax.

YacTp Kypca MOCBSIIEHA N3YYEHHUIO PaJUOMETPOB-CIIEKTPOMETPOB.

B mepByio ouepesnp, HEOOXOAUMO IMOKa3aTh BO3MOXKHOCTH, HPUHIMII paOOThl M HAa3HAUYECHHUE
CIMHTWUIISIIIMOHHBIX, TOJYIPOBOJHUKOBBIX CHEKTPOMETPOB. OOBACHUTH, 4YTO Takoe NpUOOpHas
¢dbopma NMHMHM, KaK CBs3aHa IIMPHHA THKAa Ha IOJNYBBICOTE C aucrepcued. HeoOxomumo yBsizaTh
MeTOJIbl 00pabOTKM MHPUOOPHBIX CHEKTPOB C PEIIEHHWEM HHTErpalibHbIX ypaBHeHUH. HeoOxoaumo
MPE/CTaBIATh 3aBUCUMOCTb 3(G(EeKTUBHOCTH, QOpPMBI JHUHMM U pa3peuieHuss OT o0bEma
CIMHTIIIIATOPA. CTYAEHT OJKEH MPEICTaBIATh JOCTOMHCTBA U HEJJOCTATKH MOJIYIPOBOJIHUKOBBIX U
CHMHTWIISILIMOHHBIX CLIEKTPOMETPOB.

Jlisi a-CreKTpOMETPUH OOBIYHO MCIIONB3YIOT KPEMHHUEBBIE MOIYNPOBOJIHUKOBBIE JETEKTOPHI.
Hanomuute cryneHTaM O 3aBUCHMOCTH CIEKTpa SMHCCHUM M3 MpoO OT TonumuHbl.  [lokaxwure
3aBUCUMOCTH (POPMBI UMITYJIbCa OT LIMPUHBI TIEPEX0/a.
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