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AHHOTANIUA

W3 uynWTaeMbIX JIEKIMH CTYAEHT Y3HAéT O KOHCTPYKIMH HMOHH3AIMOHHBIX Kamep, 00
ONTUMU3ALMK TOJIIUHBI CTCHOK, O BOJBTAMIIEPHBIX XapaKTEPUCTUKAX KaMep IpU HUX HAIOJIHEHUHU
BO3yXOM M  DJIEKTPONOJIOXKUTEJIBHBIM Ta30M. Y3HaeT O BbIOOpE CHUHTWLIATOpA  AJs
CHMHTWJUISIIMOHHOTO J03MMETpa M O BHIOOpE ONTHUMAIBHOI'O HANpsDKeHUs, nmogaBaeMoro Ha ®IVY.
V3HaeT 0 crocobax yJIydlIeHUs 3HEPreTHUeCKOW 3aBHCHMOCTH YYBCTBUTEJIBHOCTU J03UMETPOB C
ra3opaspsaaHbIMU CUETYMKAMMU.

CyliecTBEHHOE BHHUMAaHUE YAEIEHO B Kypc€ COBPEMEHHBIM METOJAaM HHIUBUIYalbHOU
JNO3UMETPUH.

Hapsany ¢ no3umerpuueckoil anmapatypoil OyayT pacCMOTPEHBI PaJHOMETPUIECKUE TPUOOPHI
JUIsL OTIPENETICHUs] AKTUBHOCTHU, YACIBHOW M IIOBEPXHOCTHOM AKTUBHOCTH, CTEIIEHH 3arps3HEHHOCTH
paboueii MOBEPXHOCTH U OCKIbI, ITIOTHOCTEH MOTOKOB YacTHUII M, IPEXK/IE BCETO, HEUTPOHOB.

OcoOyro rpymnmy paguoMETPUUYECKHX YCTPOMCTB COCTAaBIISIIOT CUETUMKHU (CIIEKTPOMETPHI)
4eJIOBEKA, MCIIOJIb3YyEMBIE Ul ONPEACIICHUs COACpKaHUs MHKOPIOPUPOBAaHHBIX PaJMOHYKINWIOB U
pacuéra 103 BHyTPEHHEr 0 00JIyueHHUS.

Ha ADC pa3menieHo 6osee COTHH JO3UMETPUYECKUX U PAJMOMETPUYECKUX OJIOKOB, KOTOpbIE
00bEeIUHEHbl B €MHYI0 ceTb. B Kypce OynyT paccMOTpeHbl Ha3Hau€HHE M OCOOEHHOCTH padOThI
CUCTEM paJualuoHHO-TeXHosornyeckoro koutpois (PTK), paguanmoHHOro KOHTpOJIs MOMEUIEHUH 1
npommutomaaku (PIIK), paguannonnoro xontposs okpyxkatomei cpensl (PKOC). Crynentsr 0ynyT
3HATh aNmaparypy ¥ XapaKTepUCTUKU HH(POPMAIMOHHO-U3MEPHUTEIBHON CHUCTEMBI paJnualliOHHOTO
KOHTPOJIs1, TOIOJIOTUIO CUCTEMBI, IOCTPOEHUE UH(POPMALIMOHHBIX KaHAJIOB, yCTPOWCTBA HAKOIUICHUS U
0TOOpaKeHHSI HHPOPMAIIHH.

B pe3synbTare ocBOEHMs AUCLUILUIMHOM CTYAEHT OyaeT o0ialaTh 3HAHMSMU U HaBBIKAMU JUIS
pa3pabOTKM, OTJIAJKM M OKCIUTyaTallud YCTPOMCTB JIETEKTUPOBaHMs, MOHHUMAaTh pPaboTy
MHGOPMALIMOHHOM3MEPU TEIbHONH CHCTEMbl DPATUAIlMOHHOTO KOHTPOJS, paboTaThb B MHCTHUTYTaXx,
pa3pabaThIBaroIyIO anapaTypy, Ha aTOMHBIX JIEKTPOCTAHIIMAX, B CIIY)KOaX BHEIIHEH T03MOMETPHUH.

1. EJIN U 3ATAYA OCBOEHUA YYEFHON JUCIHATIIMHBI

[lenssMu ocBoeHMsI y4eOHOW NUCHMIUIMHBI SBJISIFOTCS CO3/JaHWe 0Oa3uca 3HAHUA JJiA
MPOCKTUPOBAHUS U TPAMOTHOM SKCIUTyaTalldd JO3WMETPOB U PAIUOMETPOB, MPUBHUTHE HABBIKOB
OTJIAIKM W TIOBEPKW amnmapaTypbl, OCBOCHHE TPUHIIMIIOB HHTETPAIMN ammapaTrypbl B CHCTEMBI
paauanMoOHHOrO KOHTPOJIS.

B pesynpTaTe OCBOCHHS AUCHMILIUHBI CTYACHT OyaeT o0naiarh 3HAHUSIMU U HaBBIKAMHU IS
pa3paboTKu, OTIAAKM W OKCIUTyaTalldd YCTPOWCTB JAETEKTHPOBAHUS, IOHUMATh paboTy
MH(OPMAIIMOHHO-U3MEPUTENLHON CHCTEMBI paTuallioOHHOTO KOHTpous. [locie ycnemHoro ocBoeHus
JTAHHOM JUCHMIUIMHBI CTYJEHT, NPOWIS COOTBETCTBYIONIYIO TIPAKTHUKY, CMOXET padoTath B
WHCTUTYTaX, pa3padaThIBAlOINX ammaparypy, Ha aTOMHBIX JJICKTPOCTAHIIUAX, B CIYXOaX BHEIIHEH
JIO3UMETPHH.

N3 uyurtaemMbpIX JIEKIUH CTYACHT Y3HAéT O KOHCTPYKIIMHM HOHU3AIMOHHBIX Kamep, 00
ONTUMU3ALMUKA TOJIIUHBI CTEHOK, O BOJbTAMIEPHBIX XapaKTEPUCTUKAX KaMep MpU UX HAMOIHEHUH
BO3JyXOM M  DIIEKTPOTOJOKUTEIBHBIM Ta30M. Y3HaeT O BbIOOpE CIUHTHILIATOpA s
CIUMHTHUTSIIIHOHHOTO JO3UMETpa M O BBIOOpPE ONTHMAIBHOTO HAMpPsOKeHUs, mojaBaemMoro Ha OV,
VY3HaeT 0 cmoco0ax yIydlIeHHs DHEPreTUYECKOW 3aBUCUMOCTH YYBCTBHTEIHHOCTH IO3MMETPOB C
ra3opa3psaaHbIMH CUETIMKAMH.



CyliecTBEHHOE BHUMAaHHE YJEJIEHO B KypC€ COBPEMEHHBIM METOJaM WHIUBUIYAJIBHON
JO3UMETPUHU.

Hapsany ¢ nosumerpuueckoil anmapatypoil OyayT pacCMOTPEHBI PaJHOMETPUUECKUE TTPUOOPHI
JUIS OIIPENIETICHHs] aKTUBHOCTH, YAEJIBbHOM M TOBEPXHOCTHOM AaKTUBHOCTH, CTEIIEHU 3arpsi3HEHHOCTU
paboueii MOBEPXHOCTH U OCKIbI, IJIOTHOCTEH MOTOKOB YacTHUII M, IPEXK/IE BCETO, HEUTPOHOB.

OcoOyio Tpymniy paguoOMETPUUYECKHX YCTPOMCTB COCTABISIIOT CUETYHKHU (CIEKTPOMETPHI)
YEJIOBEKA, UCIOJIb3YEMbIE ISl ONPEACIICHUS COACPKAHUS HHKOPIIOPUPOBAHHBIX PATUOHYKIIUIIOB U
pacuéra 103 BHYTPEHHEro 00Iy4YeHHUsI.

Ha ADC pa3menieHo 0osiee COTHH JO3UMETPHUUECKHUX U PAJUOMETPUUECKUX OJIOKOB, KOTO-phIe
O0OBEIMHEHBI B EAWHYIO CeTh. B Kypce OyayT paccMOTpeHBl Ha3HAa4YeHHE W OCOOCHHOCTH PabOTHI
CUCTEM paaualmoHHo-TexHoyornueckoro kKoutpoisi (PTK), panuainoHHOro KOHTPOJISI TO-MEMICHUN U
npomiiomaaku (PIIK), paguannonnoro kontposst okpyxatomei cpenpl (PKOC). Crynentsl OyayT
3HATh anmnaparypy ¥ XapaKTepUCTUKU HH(POPMAIMOHHO-U3MEPHUTEIBHON CHUCTEMBI paJnualliOHHOTO
KOHTPOJIsI, TOMIOJIOTUIO CUCTEMBI, IIOCTPOEHUE HH(POPMAIIMOHHBIX KaHAJIOB, yCTPOWCTBA HAKOIUICHUS U
0TOOpakeHHS HH(POPMAIIHH.

2. MECTO YYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

Hucuuriza IpEeANnoaaraeT OBJIAJCHUE CTYIEHTaMHM MPEALICCTBYIOIIMX AUCLUIUIMH,
MTOCBAIIEHHBIX JO3UMETPUN NOHU3UPYIOIINUX U3JIYYEHHM, B3AaUMOACHCTBUIO U3JIYYEHHUI C BEIIECTBOM,
METOJIaM sIIEpHON (PU3HKH, d7EKTPOHUKU. CTYIEHT JI0JIKEH 3HaThb OCHOBHBIE aKThl B3aUMOJICHCTBUS
MOHU3HMPYIOIIUX YaCTULl C aTOMAMM M sJpaMH, IPEICTaBIATh 3aBUCHMOCTb CEYEHUH IPOLECCOB OT
SHEPruM YacTUll, OCOOEHHOCTU IMPOXO0KJICHUS 3apsIKCHHBIX U HE3apsIKEHHBIX YacTUL[ B BEIIECTBE.
CryneHT [ODKeH 3HaTh (U3UMKY paboThl JETEKTOPOB PpasziauuYHbBIX THUNOB. CTYAEHT JOJKEH
MPEJCTaBIATh pab0OTy OCHOBHBIX OJOKOB 3JIEKTPOHHKH.

JlucuumnirHa n3ydaeTcsl Ha 3aBepllarolield CTauyu TeOpeTHYeckoro ooyueHus. Pe3ynbTrarsl eé
OCBOEHHUS OYIyT HCIIOJIb30BaHbl B MEPUOJI MPAKTUKHU, JAUIUIOMHOTO MPOEKTUPOBAaHUS M B Oymaymiei
NEeATEIbHOCTH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIE KOMIETEHIIUH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbple KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu
3HaHUN) PO eCCUOHATBHON eI TeIbHOCTHU

3anaua O0beKT Wiun Kon u HaumeHoBaHue Koa u HaumeHOBaHUeE

npogeccCHOHATbHOM 00J1aCTh 3HAHUA npogeccHOHATbHOM HHAUKATOPA

aesiteabHocTu (3I1]1) KOMIIETEeHINH; JIOCTHKEHUS
OcHoBanue npogdeccuoHaIbLHOM

(mpodeccuoHaIbHBIH KOMIIETEHLIMH
cranaapr-IIC, anaans

oOnbITa)
OpraHU3alMOHHO-YIIPABICHYECKUI




MIPOCKTHPOBAHHE, TEITOPU3UIECKUE ITIK-2.1 [1] - Criocoben  3-TIK-2.1[1] - 3uats
CO3J1aHHE U JHEpPreTUYECKue BBIOMPATH U 3aKkoHbI Poccuiickoit
HKCIUTyaTalus YCTAHOBKH Kak 000CHOBBIBAaTh ®enepanuu B 001acTH
aTOMHBIX CTaHIIUHN 00BEKTHI MEpOTIPHUATHS, WCTIOJIb30BAHUS AaTOMHOM
APYTUX STEPHBIX YeJI0BeYeCKOn HalpaBJICHHbIEC HAa SHEPI'uH, paAualuOHHON
HHEPreTUYECKUX NeSITeIbHOCTH, oOecrieueHue 0€301acHOCTH,
YCTaHOBOK, CBSI3aHHOM C UX 0e30macHOCTH CaHUTapHO-
BbIpa0AaTHIBAIOIINX, CO3aHUEM U nepconana A9C, SMUAEMHUOJIOTMYECKOTO
peoOpas3yroumx u JKCIUTyaTaluei HaceJIeHUs U Osaronony4us
MCTIOJIB3YIOLINX OKpY’KaloIIen cpeIbl HaCeJICHHs, HOPM U
TEIUIOBYIO U SIEPHYIO IpaBUI paJualiiOHHON
SHEPIHUI0, BKIIOYAs Ocnosanue: 0€30MacCHOCTH ;
BXOJSIINE B UX COCTaB [TpodeccuonanbHbIi V-TIK-2.1[1] - YmeTh
CUCTEMBI KOHTPOJIA, cranaapt: 24.071 IIPOBOJIUTH
3alIUTHI, YIIPABICHUS U Pa3bSICHUTEIIbHYIO
o0ecrieyeHus SAepHON paboty o 0e3omacHoCTH
U paJualMOHHON (yHKIIMOHUPOBAHUU
0e30macHOCTH ADC c nepcoHanoM u
HaceJIeHUEM;
B-TIK-2.1[1] - Bnangets
METO/1aMHU
IUTaHUPOBAHHS PaboOT O
obecrieueHue
0€30MacHOCTH
nepconana ADC
HAaY4YHO-UCCJIEN0BATEIbCKUI
[IPOCKTHPOBAHHE, saepHo-pusnueckue | I1K-2.2 [1] - Criocoben  3-ITK-2.2[1] - 3Hath
CO3JIaHHE U MIPOIIECCHI, npoBOIUTH (prusmyeckre  MeToabl U CpecTBa
HKCIUTyaTaIus IpOTEKAaroIue B HKCIIEPUMEHTHI 110 MaTeMaTHYeCKOM
aTOMHBIX CTaHIMH U 000py/10BaHUU U OTIpeIeNIEHUIO 00paboTKH pe3yIbTaToOB
APYTUX STAEPHBIX YCTpPOMCTBAX /ISt XapaKTepUCTHK MoJIei 9KCHEPUMEHTATbHbIX
HEPTreTHIECKUX BBIPaOOTKH, W3Jy9eHUH, TOTOBHOCTh  WCCIICJIOBAaHHH ;
YCTaHOBOK, npeoOpazoBaHus U K pa3paboTke V-IIK-2.2[1] - Y™meTb
BBIpa0AaTHIBAIOIINX, UCTIOJIb30BaHUS JO3UMETPUUYECKOH, pa3pabarbIBaTh HOBBIE
npeoOpas3yronmx u SJICpHON U TEIUIOBOW = PaJHMOMETPUYECKOM U OJIOKHM I€TEeKTUPOBAHUS
WCTIONB3YIOIINX YHEPTUH; CHEKTPOMETPHUYECKON J03UMETPUIECKOH,
TEIUIOBYIO U SIIEPHYI0  0€3011acHOCTh anmnaparypsl Juis paguOMEeTpUYECKO U
SHEPTHI0, BKITIOYAs OKCIUTyaTaIu U panuamoHHOTO CTIIEKTPOMETPUYIECKOM
BXOJISIIIME B UX COCTaB  paJuallMOHHbIN KOHTPOJIS; anmnaparypsl ;
CHCTEMBI KOHTPOJI, KOHTPOJIb aTOMHBIX B-TIK-2.2[1] - Bnanets
3alIUTHI, YIIPaBIEHUS U O0BEKTOB U Ocnosanue: Mertoaukamu
o0ecrieueHus AAEpHOl = yCTaHOBOK; [TpodeccuonanbHbIi MpoBeieHus! PU3NMUECKUX
U paJvaliMOHHON cranaapt: 24.078 JKCIIEPUMEHTOB
0€30MacHOCTH
MIPOM3BOJICTBEHHO-TEXHOJIOTHYECKUN
MPOCKTUPOBAHUE, nporuecchl koHTpons | [1K-9 [1] - Cnocoben 3-T1K-9[1] - 3uaTh
CO3JIaHHE U apaMeTpoB, 3aIIUTHl = aHAJIU3UPOBATH NpaBUjIa U HOPMBI B
AKCILTyaTaIus U TMaTHOCTUKH HEHUTPOHHO-(U3NYECKHE, aTOMHOW YHEPTETHKE,
aTOMHBIX CTaHLIUHN U COCTOSIHUSA SIACPHBIX  TEXHOJOTMUYECKHUE KpuTepun 3¢ (HeKTUBHON

JIPYTUX SIIEPHBIX
JHEPIreTUYECKUX
YCTaHOBOK,

SHEPreTHYeCKUX
YCTaHOBOK;
MH(OPMaLMOHHO-

Hpoueccm n aJIFopHTMBI
KOHTPOJIS, YIPaBICHUS
u 3amuTel ADY ¢ nensro

u 6e301macHoi paboThl
A9Y;
VY-IIK-9[1] - ymeTs




BBIPa0ATHIBAIOIIINX,
peodpasyromx u
HCITOJTB3YIOIITUX
TEIUIOBYIO U SIICPHYIO
SHEPTHIO, BKITIOYAs
BXO/IAIIHE B UX COCTaB
CUCTEMBI KOHTPOJIA,
3aIUTBI, YIIPABJICHUS U
obecrieueHus s1epHOI
Y paJualMOHHOM
0e30macHOCTH

MIPOCKTUPOBAHHUE,
co3gaHue u
AKCILTyaTaIus
ATOMHBIX CTAHIUN U
JAPYTUX AACPHBIX
HEPreTHYCCKHUX
YCTaHOBOK,
BBIPAa0aTHIBAOIINX,
peoOpasyIonmx u
UCTIOJIB3YIOIIHX
TEILUIOBYIO U SIIEPHYIO
SHEPIHI0, BKIIOYAs
BXOJIAIINME B X COCTaB
CHCTEMBI KOHTPOJI,
3aIUTHI, YIIPABICHUS U
obecrieyeHus SAepHON
Y paavualOHHON
0€30ITacCHOCTH

MIPOSKTHPOBAHHME,
CO3/1aHUE U
IKCILTyaTaIus
aTOMHBIX CTaHIIMH U
IPYTUX IEPHBIX
AHEPTETHYECKUX
YCTaHOBOK,
BBIPa0aTHIBAOIINX,
npeoOpasyronux u
HCIOJIB3YIOITIX
TEIIOBYIO U SIICPHYIO
SHEPTUI0, BKITIOYast
BXOOAIIME B UX COCTAaB
CUCTEMBI KOHTPOJIS,
3alIUTHI, YIIPABICHUA U

HU3MEpHUTEIIbHAS
amrmaparypa u
OpraHbl YIPaBJICHHUS,
CUCTEMBI KOHTPOJIS,
YIIPABJICHUS, 3AIUTHI
1 00ecIIeueHMs
0€e30I1aCHOCTH,
IPOrpaMMHO-
TEXHUYCCKHE
KOMILIEKCHI
UH(GOPMAIMOHHBIX U
YIPaBISIONINX
CHUCTEM SIICPHBIX
DHEPreTHYECKUX
YCTaHOBOK

MPOIIECCHI KOHTPOJIS
apaMeTpoB, 3alUThI
U JTHArHOCTUKH
COCTOSIHUS SITICPHBIX
HEPreTHUECKUX
YCTaHOBOK;
UH(POPMAIIMOHHO-
HU3MEpHUTEIIbHAS
anmaparypa u
OpraHbl yIpaBJICHUS,
CUCTEMBI KOHTPOJIS,
yIIpaBJICHUS, 3AIIUTHI
1 o0ecreueHus
0e30IMacHOCTH,
IPOrPaMMHO-
TEXHHYECKHE
KOMILIEKCHI
UH(POPMAIMOHHBIX
YIIPABIISIONTIX
CHCTEM SIIEPHBIX
DHEPTeTHUECKUX
YCTaHOBOK

MIPOIIECCHI KOHTPOJIS
napaMeTpOB, 3alIUTHI
W JTUArHOCTUKH
COCTOSIHUS SICPHBIX
SHEPTreTHICCKHIX
YCTaHOBOK;
MH(OPMaLMOHHO-
U3MEPUTEITbHAS
ammaparypa u
OpraHbl yIpaBJICHUS,
CUCTEMBI KOHTPOJIS,
yIpaBJICHUS, 3AIUTHI
1 o0ecreueHus
0e30MacHOCTH,
IPOrPaMMHO-

o0ecreyeHust ux
3 PEeKTUBHON U
0e30macHOM paboThI

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028,
24.033

ITK-10 [1] - Criocob6en
MIPOBECTH OLICHKY
SIEPHOU U
paaualoHHON
0€3011acCHOCTH IIpH
AKCIUTyaTal[id U BHIBOJIEC
U3 DKCILTyaTaluu
SJIEPHBIX
YHEPreTHYECKUX
YCTaHOBOK, a TaK)Ke MpH
o0pallleHuH C sIIepHBIM
TOTIMBOM U
paJlMOaKTUBHBIMHU
0TXO0JIaMHU

Ocnosanue:
[IpodeccuonanbHbIi
crangapt: 24.028,
24.033

ITK-11 [1] - Criocob6en
aHAJM3HPOBAThH
TEXHOJIOTHMH MOHTAaXa,
PEMOHTA U IEMOHTaXa
obopynoBanus A2Y
NPUMEHUTETBHO K
YCIIOBHUSIM COOPYKEHUS,
OKCILTyaTall U CHATHS
C IKCIUTyaTaluu
sHeproo6ysokoB ADC

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 24.032,
24.033

aHAJIM3UPOBATh
HEHTpOHHO-(U3NYECKHE,
TEXHOJIOTHYECKHE
MIPOLIECCHI U AITOPUTMBI
KOHTPOJISI, YIIPABJICHUS U
3amuThl J0Y;;
B-TTK-9[1] - B1ageTh
METOJIaMH aHaJIn3a
HEHUTPOHHO-(HU3HUUECKUX
Y TEXHOJIOTHYECKUX
nporeccoB B ADY.

3-T11K-10[1] - 3Hath
KpUTEPUU SACPHOU U
paaralMOHHON
Oe3omacHocTH SIDY; ;
V-IIK-10[1] - ymeTh
IPOBOJIUTH OLIEHKU
SIIEPHOMN U
paiuanioOHHON
6e3omnacHocTu SI0V;;
B-ITK-10[1] - Bnagets
METO/IaMH OIIEHKH
SIIEPHOU U
paaralMOHHON
0€301acHOCTH MpU
sKkcrryaranuu 19V, a
TakKe Tpu 0OpalleHuu ¢
SIIEPHBIM TOTLTUBOM U
paAOaKTUBHBIMU
0TXOJaMHu

3-T1K-11[1] - 3Hath
NpaBUJIa TEXHUKU
0€30MacHOCTH NpU
MPOBEICHUU MOHTAXa,
PEMOHTA U JIEMOHTaXKa
obopynoBanus A9Y; ;
V-IIK-11[1] - ymets
MPOBOJIUTh MOHTAX,
PEMOHT U JEMOHTAX
obopynoBanus A0V
MIPUMEHUTETBHO K
YCJIOBHSIM COOPYKEHHUS,
9KCIUTyaTallii U CHATHS
C JKCILTyaTaluu
sHeproookos ADC;;




obecrieueHus s1epHOi
Y pagualOHHOU
0€e30I1acHOCTH

TEXHUYECKHE
KOMILJIEKCBI
MH(GOPMALIMOHHBIX U
YIPaBISIOLINX
CUCTEM SIIEPHBIX
HEPreTUUECKUX
YCTaHOBOK

B-ITK-11[1] - Bmagets
HABBIKAMUA MOHTA)KHBIX U
JIEMOHTAXXHBIX paboT Ha
TEXHOJOTHIECKOM
00opyI0BaHUM

4. BOCIIMTATEJIbHBINA MOTEHIAAJ JUCITATLIAHBI

Hamnpasnenus/nenn
BOCITUTAHUS

3amaun BocuTaHus (KOx)

BocnourarenbHBIN TOTEHITAAT
JTUACIUILIAH

[IpodeccuonanpHOE
BOCITUTAHHE

[IpodeccuonansHoe

BOCIIUTAaHHUC

Co3nanue ycaoBUid,
00ecCIeYnBaromux,
dbopMupOBaHHE YYBCTBA JTUUYHOMN
OTBETCTBEHHOCTH 32 HAYYHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbrarsl
HCCIIEAOBAHUN U UX IOCIEICTBUS
(B17)

Co3anne ycaoBUid,
00eCcreunBaroOIInX,
dbopMupoBanue
OTBETCTBEHHOCTH 32
po¢eCCHOHAIBHBIN BBHIOOD,
npodeccuoHanbsHOE pa3BUTHE U
poeCCHOHAIBHBIC PEIICHHS
(B18)

1.Ucnonp30BaHre BOCIUTATEIHHOTO
MOTEHLIMAaJa TUCIUIUINH
pohecCuOHATBEHOTO MOAYJIS IS
(hopMUpOBaHHS YyBCTBA TUIHOMN
OTBETCTBEHHOCTH 32 IOCTH)KEHUE
muaepersa  Poccuu B Benymmx
HAyYHO-TEXHUYECKUX CEKTOpax U
(GyHIaMEHTAIbHBIX HCCIIEIOBAHUSX,
00ecnevnBarIIuX €€ SKOHOMHUECKOe
pa3BUTHE U BHEIITHIOK 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOT'O 00y4eHHs,
00CYXICHUS COLIMAIBHON U
MPAKTHYECKON 3HAYMMOCTHU
pe3yJIbTaTOB HaYYHBIX HCCIIEIOBAHUI
U TEXHOJIOTUYECKUX pa3paboToK.
2.Mcnionb30BaHie BOCIUTATEILHOTO
MOTEeHIIMaJa TUCIUILUINH
npo¢ecCuOHaTBHOI0 MOAYJIS IS
(hopMupOBaHUS COLMATIBLHON
OTBETCTBEHHOCTH YYEHOTO 32
pe3yJIbTaThl UCCIEA0OBAHUM U X
MOCJIEJICTBUSI, Pa3BUTHUS
HCCIIEIOBATENIbCKUX KaueCTB
HOCPEICTBOM BBIIIOJHEHHS yueOHO-
HCCIIENOBATSIBCKUX 3aJaHHMH,
OPUEHTUPOBAHHBIX HA U3YYEHUE U
MPOBEPKY HAYYHBIX (DAKTOB,
KPUTUYECKUH aHAN3 MyOInKaluii B
npodecCuoHaATBHOM 00J1aCTH,
BOBJICUEHUSI B pealibHbIC
MEXIUCUUIITMHAPHBIE HAyYHO-
HCCIIEIOBATENbCKHUE ITPOEKTHI.
Hcnonb30BaHne BOCIUTATEIHLHOTO
MOTEHIMaJa AUCIUILINH
po¢eCCHOHATBHOTO MOJTYJIS JIJISt
(hopMUPOBaHUS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npo¢eccCHOHATbHOE Pa3BUTHE
MOCPEACTBOM BbIOOpPA CTyIEHTAMU
WHIMUBUAYAIBHBIX 00pa30BaTEeIbHbIX




[TpodeccnonanpHoe
BOCITHTaHHUE

[IpodeccuonansHoe
BOCIIUTaHHE

Coznanue ycioBui,
o0ecneynBaromux,
(dbopMUpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPBI
MOKCKa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUUYECKUX
peLIeHui, KpUTUIECKOT O
OTHOILEHMSI K UCCIIEJ0BAaHUSM
JDKeHay4dHoro Tosika (B19)

Co3nanue ycioBHid,
00eCcreunBaroIInX,
(dhopMHUpOBaHHE KYJIbTYPHI
saepHoi 6e3omacHoctu (B24)

TPAEKTOPH, OPTraHU3AIIUN CUCTEMBI
OOIICHHSI MEXKIY BCEMU YIaCTHHUKAMU
00pasoBaTebHOrO MpoIiecca, B TOM
YHCIIC C UCIOJIL30BAHUEM HOBEIX
nH()OPMAITMOHHBIX TEXHOJIOTHMA.
1.Mcnonp30BaHNE BOCIIUTATSILHOTO
MOTEHITHAIA TUCIUTLTAH/TIPAKTHK
«Hay4Ho-uccnenoBarenbckas paboray,
«IIpoexTHas nmpakTuka», «Hay4dHbrit
CEMUHAp» IS

- popMHUpOBAHUS TOHUMAHUS
OCHOBHBIX ITPUHIIUIIOB U CIIOCOOOB
HAyYHOT'O ITO3HAHUS MUPA, PA3BUTHS
HCCICI0BATCILCKUX KAUeCTB
CTYJICHTOB ITOCPEJICTBOM HX
BOBJICUCHHMS B UCCJICIOBATCIIHCKUE
MPOEKTHI 1O 00JIACTAM HAYyYHBIX
uccinenoBanui. 2.VMcnonan3oBanue
BOCIIUTATEILHOTO ITOTEHIIAATA
muctumind "Mcropus Hayku U
uwxenepun", "Kpuruyeckoe
MBIIILJIEHUE U OCHOBBI HAYYHOU
KOMMYyHUKaiuu", "Beenenue B
cnenuanbHoCcTh", "Hayuno-
uccienoBareabckas padora',
"Hayunblii cemunap" aiis:

- opMHUpOBaHUS CIIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
UCCIICJIOBAHUSI OT JDKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmMupoOBaHUS KPUTHUECKOTO
MBIIIICHUSI, YMEHHUS pacCMaTPUBATh
pa3nuYHbIe UCCIEAOBAHUS C
AKCTIEPTHON MO3UIIUHU TTOCPEICTBOM
00CYXJIeHUS CO CTyJIeHTaMU
COBPEMEHHBIX HCCIIEIOBAHUM,
MCTOPUUYECKUX MPEATOCHUIOK
MTOSIBJICHHSI T€X MJTU WHBIX OTKPBITHI H
TEOPHH.

1.Mcmonp30Banne BOCIIUTATEILHOTO
MOTEeHIMaa 0JIoKa

PO eCCUOHANTBHBIX TUCIUTUIAH TS
(hopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 3a COOJIIOACHHE
SIZIEPHOM M paIMAlIMOHHOMN
0€e30MMacHOCTH, a TaK)Ke COOJII0IEHNE
roCyJapCTBEHHBIX U KOMMEPUYECKHUX
TaiiH. 2.Mcnoap30BaHue
BOCIIMTATEILHOI'O MOTEHI[AJIA
coJiepaHusl YI€OHBIX TUCIUTUTAH




«AKTyaJbHbIe TPOOIIEMBI
skcmryaTauu ADCy», «OCHOBBI
9KOJIOTMYECKOM 0e301acHOCTH B
SIIEPHOU dHEpreTuKe, «CUCTeMbI
PaAMalMOHHOTO KOHTPOJISH ISt
(hopMUpOBaHHE THYHOM
OTBETCTBEHHOCTH 3a COOJII0/ICHUE
JKOJIOTUYECKOU U PaMallMOHHON
0€30MMaCHOCTH MOCPECTBOM U3YUECHHUS
OCHOBOIIOJIATAIOLINX JTOKYMEHTOB T10
KYJIbTYpe siZIepHOI 0e30macHOCTH,
paspaboranasix MATATO u
POCCUUCKUMHU PETYIHUPYIOIUMU
OpraHaMu, HOPM ¥ TPaBUJT OOpaICHHS
C paAOaKTUBHBIMU OTXOJaMH U
SIIEPHBIMU MaTCpUATIAMH.
3.Ucnonb30BaHne BOCIUTATEILHOTO
MOTEHIMATA YICOHBIX TUCIUTUIIHH
«KOHTpONb M TMAarHOCTHKA SACPHBIX
JHEPreTHYECKUX YCTAaHOBOKY,
«HanexHocTs 000pyn0BaHUs aTOMHBIX
PEaKTOPOB H YIPABICHUE PUCKOM),
«be30macHOCTh s11€pHOTO TOTIMBHOTO
UKJIaY, «SepHble TEXHOJIOTHH U
9KOJIOTHS TOIUIMBHOTO ITUKJIIA» IS
(hopMUpOBaHHSI TUTHON
OTBETCTBEHHOCTH 3a COOJII0JICHUE U
obecrieueHre KuOEpOE30MacHOCTH U
UH(POPMALIMOHHON 6€30MaCHOCTH
00BEKTOB aTOMHOM OTPACIHU Yepe3
U3y4eHHE BOTPOCOB OpraHU3aIlluu
nH(pOpMaLIMOHHON 6€30MacHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
MIPUHIIAIIOB TTOCTPOCHUS CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS HHPOPMAIIHH,
MPUHIIUIIOB TOCTPOCHUS
IYOOKORIIETIOHUPOBAHHON 1 THOKOM
CHCTeMBbI O€30MaCHOCTH SJIepHO-
(u3HUECKUX OOBEKTOB.
4.Vcrionbp30BaHHE BOCITUTATEILHOTO
TOTEHITMAJa CoJiep)KaHus OJoKa
TUCITUTLIAH «DKONIOTUs», «CHCTEMBI
panuaoHHOT0 KOHTPOIIsD», «OCHOBBI
9KOJIOTHYECKOM 06€30MacHOCTH B
SITICPHON DPHEPTETHKEY IS
(hopMUpOBaHUS OTBETCTBEHHOMN
YKOJIOTUYECKON TTO3UITHHA
MIOCPE/ICTBOM HU3YyUEHHs BOIIPOCOB
o0ecrneveHns Takoro ypoBHs
6e3onacHoctu ADC, pu KOTOPOM
BO3JEHCTBUE HA OKPYKAIOIIYIO CPEAy,




o0ecreynBaeT COXpaHeHHEe PUPOIHBIX
CUCTEM, TIOJIJIEPKAaHUE UX I[EITOCTHOCTH
U )KM3HE00eCTIeUNBAIOIINX () YHKIIUMH,
gyepe3 pacCMOTPEHUE BOIPOCOB
paIuaIOHHOTO KOHTPOJIS TIPH
3aXOPOHCHHH U TIEpepabOTKH SICPHBIX
OTXOJIOB, BOIIPOCOB 3aMbIKaHHSI
SIIEPHOTO TOTLTUBHOTO IHMKJIA.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILIUHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:

HaumenoBanue
pasnena yuyeOHOM
AUCHHUILIHHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.
O0s13aT. TeKyui
KOHTPOJIb ((popma*,
HeJeJIs )
MaxkcuMasbHbIN
0aJui 3a pasgen™*
ATTecTanus
pazaesa (popma*,
HeJeJs)
Nuaukaropsbl
OCBOEHHS
KOMIIETEeHIIUH

Henean

8 Cemecmp

N
(63}
1
oo

CranuoHapHbie u|1-8 8/8/15 KU1 3-11K-2.1,
HOCHUMBIC  JIO3UMETPBI V-I1K-2.1,
(OTOHHOTO U3TYyUEHUS B-TIK-2.1,
3-11K-2.2,
V-IIK-2.2,
B-T1K-2.2,
3-T1K-9,
V-IIK-9,
B-I1K-9,
3-11K-10,
V-IIK-10,
B-I1IK-10,
3-T11K-11,
V-IIK-11,
B-TIK-11

NuauBuayanbHbIE 9-15 | 7/7/15 25 KHU-15 3-I1K-2.1,
JTIO3UMETPHI V-TIK-2.1,
B-TIK-2.1,
3-T1K-2.2,
V-IIK-2.2,
B-TIK-2.2,
3-T1K-9,
V-IIK-9,
B-TIK-9,
3-T1K-10,
V-IIK-10,
B-IIK-10,




3-11K-11,
V-1IK-11,
B-T1IK-11

Hmozo 3a 8 Cemecmp 15/15/30 50

KoHTpoJibHbIE 50 3 3-11K-2.1,
MeponpusTusi 3a 8 V-TIK-2.1,
Cemectp B-TIK-2.1,
3-I11K-2.2,
V-TIK-2.2,
B-T1K-2.2,
3-TI1K-9,
VY-TIK-9,
B-TIK-9,
3-I1K-10,
VY-TIK-10,
B-I1K-10,
3-T1K-11,
V-TIK-11,
B-T1K-11

* — COKpaICHHOC HAUMEHOBaHHUE ()OPMBI KOHTPOJISI
** _ cyMMa MakCHUMaJIbHBIX 0a/UIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(wn) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TCKYLICTO KOHTPOJIS U aTTECTAllUN pa3iCJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o nroram
3 3auer
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

8 Cemecmp 15 15 30

1-8 CrannoHapHbie H HOCHMbIE JO3UMETPBI (JOTOHHOTO 8 8 15
U3J1YyYeHUs

1-8 CraunoHapHbie H HOCUMbIE 103UMeTPbI POTOHHOTO Bcero aynutopHsix 4acoB
U3JIy4YeHHs 8 |8 | 15
1-2-1 nepens Omnnaitn
OHpoc 00 OCHOBHBIX BHIaX B3aUMOJEHCTBHUSI npssMo U 0 0 0

KOCBCHHO MOHH3UPYIOIIETO H3JIYUEHHSI C BEIIIECTBOM
OCHOBHBIG ,ZIO3I/IMeTpI/ItIeCKI/Ie IIOHATHUA U BCIINYUHBI. TOHKI/II\/'I nu
TOJICTBIN JIETEKTOPBI, U3MEPEHHUE IUIOTHOCTEH TOKA U MOTOKA.
3-4-g Henenu

WonuzannoHHbIi 103uMeTp. KOHCTPYKIMS TUHITHYHBIX
NOHU3AIIUOHHBIX KaMep, BOJ'II)TaMHepHBIC XapaKTepI/ICTI/IKI/I
MIPU HAIOJIHEHUH KaMep BO3yXOM M
3HeKTpOHOHO)KI/ITeHI)HBIMI/I ra3zaMu. 3HepreTquCKa$[
3aBHCUMOCTh YyBCTBUTENBHOCTH (D3Y) OT TONIIMHBI CTEHKH
5-6-1 Henenu




Hcnons3oBanue razopa3psaaHblX CY4ETYUKOB B JO3UMETPUH.
[Tpunnun padoter, 934 cuértunka v myTH €€ yaydiIeHus.
3aBUCHUMOCTD MTOKa3aHUM OT MOITHOCTH J103bl. MHOTOHUTSIHBIE
cuérynku. CrocoObl pacuIMpeHus U3MEPSEMOro quana3zoHa
MOIIIHOCTEH J103.

7-8-s1 Henenu

CUMHTWIISIUOHHBIE U3MEPUTEIN MOITHOCTH J103bI
(dhoToHHOTO M3TydeHUs. BEIOOP CIIMHTHILIATOPA, BHIOOD
HapspKEeHUs, ogaBaeMoro Ha @OV u nenuTenb HanpsyKeHUs.
MeTtonapl mogasiieHust TeMHOBOro Toka @OVY. Bo3MoXHOCTE
paciMpeHus 1uana3oHa /103 B 00JacTh MEHBIITUX 3HAYCHUH.

9-15 NuauBuaya bHbIE 103UMETPbI 7 7 15

9-15 NuauBuayaibHbIE 103UMETPbI Bcero aynutopasix yacos
9-10-s1 Henenu 7 | 7 |15
TepmomtoMuHECTIEHTHBIE 103UMETPhl. OCHOBHBIE THIIBI Ownnaiig
TEPMOJIFOMHUHECIICHTHBIX JICTEKTOPOB M UX XapPaKTEPUCTHUKH. 0 0 0

Crioco0bl n3MepeHus 3aracéHHON CBETOCYMMBL. 3aBUCUMOCTh
CBETOCYMMBI OT 103bl. Crioco6b! ynyumenus I3Y.
Bo3moxHOCTB co3/1anus 6eTa —103uMeTpa.

11-12-5 uenenu

PagnodorontoMuHeCIEHTHBIE TO3UMETPHI. TUITMYHBINA COCTaB
momuHo(popa. CriocoOb! u3MepeHust cBeTocyMMbl. CriocoObl
yiyuierus: 3Y.

13-14-5 uenenu

[TonynpoBOIHUKOBBIE I€TEKTOPHI B 103UMETPUH. THIIBI
MOJIYIIPOBOIHUKOBBIX JIETEKTOPOB, BEHTUJIbHBIA U TUOTHBIN
pexxuMbl. Peructpaiivs UMIyabCoB U CIIOCO0 YIy4IIeHUs
934.

15-1 Henens

ITpuem pedepatoB

COKpaH_IeHHLIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

9K OIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ACKIIUU

BM Buneo-marepuanst

AM Aynuo-marepuansl

I1p3 IIpeseHTanuun

T TecTsl

5CM DNEKTPOHHBIE CIIPAaBOYHBIE MATEPUATIBI
J4(@ VHTEepaKTUBHBINA CAalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxanue

8 Cemecmp

JlabGoparopHas pabdora
HHTemiekTyanbHbli MOHU3AUMOHHBINA TO3UMETD.

JlaGoparopHas padora
Jlo3uMmeTtp ¢ razopaspsiIHbIM CUETYUKOM




JlabopaTopnasi padora
CUMHTHIUIALIMOHHBIA JO3UMETP ¢ KOMOMHUPOBAHHBIM CUMHTHIUIATOPOM.

JlabopaTopnasi padora
4. CuMHTWUBIITMOHHOE ycTpoicTBO AeTekTupoBanus ¢ Nal(Tl).

JlabopaTopnasi pabora
TepmonmoMHuHECIEHTHBIE U paiO()OTOTIOMHHECIIEHTHBIE T03UMETPBI IS
VHIMBUYAIBHOTO JO3UMETPUYECKOTO KOHTPOJISL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

1. TpaguimoHHbIE JEKIUU C UCTIOIB30BAHUEM MYJIbTUMEIUNHON TEXHUKH.

2. Ponesas urpa.

3. [MoaroToBka u 3ammTa pedeparos.

4. IlpenycmaTtpuBaeTcsi pa300p KOHKPETHBIX CUTYaIIUM.

5. Ilocenienue 0JHOTO U3 KPU3HUCHBIX HCHTPOB.

7. ®OHJ OLIEHOYHBLIX CPEJICTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,

pyOEKHOTO U TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p Mexay (QOpMHUPYEMBIMH KOMIIETCHIMAMH M (opMaMu KOHTPOJII HUX OCBOCHHS

IIPEJCTaBICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

I1K-10 3-11K-10 3, K-8, K1-15
Y-TIK-10 3, K-8, K1-15
B-I1K-10 3, K-8, K1-15

IK-11 3-11K-11 3, K-8, K1-15
V-TIK-11 3, K-8, K1-15
B-I1K-11 3, K-8, K1-15

IK-2.1 3-11K-2.1 3, K-8, K1-15
V-TIK-2.1 3, K-8, K1-15
B-T1K-2.1 3, K-8, K1-15

[1K-2.2 3-11K-2.2 3, K-8, K1-15
VY-TIK-2.2 3, K-8, K1-15
B-T1K-2.2 3, K-8, K1-15

ITK-9 3-11K-9 3, K-8, K1-15
VY-TIK-9 3, KU-8, KI1-15
B-T1K-9 3, K-8, K1-15

IIka/bl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B npeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJILHOTO Oajiila BKIFOUMTEILHO. MTOroBas arrecranus 0 OUCHUIUIAHE oreHuBaercs mo 100-




OaJIITEHOM IIKaJIe W TIPEACTABIISIET COO0H CyMMy OaJIJIOB, 3apa00TaHHBIX CTYJCHTOM IIPH BBHIITOTHECHUH
3aJJaHHil B paMKax TEKYIETO U MPOMEKYTOUHOTO KOHTPOJIS.

Ntorosas oLeHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpebGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO U JIOTHIECKU
CTPOWHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOH JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B O1LieHKa «XOPOILIOY» BBICTABIISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4 — «xopouto» 10 CYIIECTBY M3JIaracT €ro, He JOIyCKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OLieHKa «yI0BJIETBOPUTEILHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOMJI €T0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 KYOOBILEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIC (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOH
IOCJIEA0OBATCIIBHOCTH B N3JIOKCHUU
MPOTrPaMMHOT0 MaTepraa.

OlLeHKa «HEYIOBIETBOPUTEIBHO
BBICTABJIAETCS CTYEHTY, KOTOPBII HE 3HAET
3HAYMTETHLHON YaCTU POrPAMMHOIO

o MaTepuaa, JOIMyCKAeT CYIIECTBEHHBIE
Hwuxe 60 F omOku. Kak mpaBuiio, oreHka
«HeyoosIemeopUmensHo» «HEYIOBIETBOPUTEILHO» CTABUTCS
CTYJEHTaM, KOTOPBIE HE MOTYT IPOJOJIKUTE
00y4enne 03 JONOJTHUTENBHBIX 3aHATHI 110
COOTBETCTBYIOLIEH JUCIUIIINHE.,

8.  YUEBHO-METOJIMYECKOE U TH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 539.1 K78 UHCTpyMEHTAIBHBIE METOIBI PAIHAIIMOHHON 0€301MaCHOCTH : yueOHOe TToco0ue s
By30B, Kpamep-Arees E.A., Tpommn B.C., Mocksa: HUAAY MU®DU, 2011

2. DU K49 Pagnanuonnas nozumetpus : MoHorpadus, Kpamep-Arees E.A., Cmupsos B.B.,
Kaumanos B.A., Mocksa: HUSY MU®U, 2014

3. DU b 90 CnextpomeTpus HOHU3UPYIOMIMX U3TydeHui. ['amMmma-criekrpomerpus : yue0. mocodue,
byneika A.K., Mocksa: HUSY MUDU, 2021




4. 51 b 90 CriekTpomMeTpusi HOHU3UPYIOIIUX M3IydeHUd. OCHOBHBIE TOHATHUS U TEPMUHOJIOTHS :
yaeOHOo-MeToanueckoe rnocooue, bynpika A.K., Mocka: HUSY MUDU, 2021

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 539.1 K78 HHCcTpyMeHTaIbHBIE METO/IbI PAIHALIMOHHON O€30MaCHOCTH | KOHCIIEKT JICKIIUI: yueOHOoe
nocobue 11 By30B, Kpamep-Arees E.A., Tpomun B.C., Mocksa: MU®U, 2003

2. 33 K90 Metoauka McCoib30BaHUs 3aa4 U JEJIOBBIX UT'P B MPENOIaBaHUH MOJUTIKOHOMUM : ,
Kynewos B.Y., M.: Beicur.kona, 1991

3. 539.1 S34 Snepuoe npudopocrpoenue T.2 M3meputensubie cuctemsl. T.3: [IponsBoacTBo
amnmaparypsl, , MockBa: BocTtounsiit ropuszont, 2005

[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenmanpHOE porpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJBHO-TEXHUUYECKOE OFECIIEYEHUE YUEBHOMI
JUCHUITVINHBI

CrennaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

JucuunianHaa MpEANoaraeT OBJIAJCHHE CTYACHTAMH MPEIIIECTBYIOUUX JUCHUILINH,
MOCBSIIEHHBIX TO3UMETPUHA MOHU3UPYIOIIUX U3JIYYEHUN, B3aUMOJICUCTBUIO U3JTyYCHUN C BEUIECTBOM,
MeTOo/aM siIepHON (PU3UKH, STEKTPOHHKH.

N3  nexkumilt CTyAEHT y3HAeT O KOHCTPYKIIMM HOHU3AIMOHHBIX Kamep, 00 ONTHMM3AIUU
TOJIIHUHBI CTEHOK, O BOJIbTAMIIEPHBIX XaPAKTEPUCTHUKAX KaMep MpPH HMX HAMOJIHEHUU BO3JyXOM U
ANEKTPONONIOKUTENBHBIM Ta30M. Y3HaeT O BbIOOpE CIUHTHWUIATOpPA ISl CHUHTHUIUIALMOHHOTO
J03UMETpa U O BBIOOpPE ONMTHMAILHOTO HaMpsbKEHUs, moaaBaemMoro Ha ®DY. V3HaeT o cmocobax
YIYYIIEHUS] JHEPreTUYECKON 3aBUCHUMOCTH YYBCTBUTEIBHOCTH JIO3UMETPOB C Ta3opa3psaIHbIMU
CUETUMKAMU.

CyllleCTBEHHO€ BHUMAaHHE YIEIEHO B KypC€ COBPEMEHHBIM METOJaM HWHIWBUAYaJTbHOU
JIO3UMETPUH.

Hapsiny ¢ nosumerpuyeckoil anmapatrypoil OyayT paccMOTpPEHBI paluOMETPUUYECKUE MPUOOPHI
JUISl ONIPENIETICHUs] aKTUBHOCTH, YAEIBHOM M TMOBEPXHOCTHOW aKTUBHOCTH, CTEIEHU 3arpsi3HEHHOCTH
paboueii TOBEPXHOCTH U OJICIKIbI, ITIOTHOCTEH MOTOKOB YAaCTHII H, TIPEXKJIE BCETO, HEUTPOHOB.



Oco0yto Tpynmy paguoMETPHUYECKHUX YCTPOMCTB COCTABISIOT CUETYMKHA (CIIEKTPOMETPHI)
YeJIOBEeKa, MCIONb3yeMble ISl ONPEACICHHs COACP)KaHUS WHKOPIIOPUPOBAHHBIX PAJAUOHYKIHIIOB U
pacuéra 103 BHYTPEHHETO O0IydeHHUSI.

Ha ADC pasmerieno 6osiee COTHH TO3UMETPUUYECKUX M PATUOMETPUUYECKUX OJIOKOB, KOTOPBIE
O0BEIMHEHBI B EAWHYIO CeTh. B Kypce OyayT paccMOTpeHBl Ha3Ha4YeHHE W OCOOCHHOCTH PabOTHI
CUCTEM paJhalnoHHO-TexHosnornyeckoro koutpois (PTK), paguanmoHHOro KOHTpoJs MOMENIeHU 1
npommutonaaku (PIIK), paguannonnoro xkonTpons okpyxatomieit cpensl (PKOC). Crynentsl Oyayt
3HATh amnmaparypy M XapaKTepUCTUKU HHGOPMALHMOHHO-U3MEPUTENIBHON CHCTEMbl PaJHallMOHHOTO
KOHTPOJIsI, TOMOJIOTUIO CUCTEMBI, IIOCTPOEHUE HH(POPMAIIMOHHBIX KaHAJIOB, yCTPOWCTBA HAKOIUICHUS U
oToOpaXkeHHUst H(POPMALIHH.

Kypc HaunHaeTcsi ¢ 03HaKOMJICHHSI CUCTEMBI IIepeayl €qUHMIL OT I ocyapcTBeHHOro DTanoHa
pabouum cpenctBam u3mepeHus. Cienyer oOpaTuTh BHUMaHUE Ha BO3PACTAIONIYI0 HEOIPEAECIEHHOCTD
U3MEpSIeMO BEIMYMHBI 1O Mepe ynaneHuss oT [ocymapctBeHHoro Otanmona. Cpeau oOmmx
TpeOoBaHUM, MPEIbABISEMBIX K JO3UMETpaM U paguoMeTpaM, HEOOXOAMMO OOpaTUTh BHHUMAaHHUE HA
TEPMHH MMOKa3aTeNu KayecTBa, (PaKTUYECKU ITO XapaKTePUCTUKA YCTPOHCTB. Cpelu HUX JIJIsl OCBOCHUS
Kypca WrpaloT Takue MOoKa3aTelld, KaK JMana3oH U MOJIUana3oHbl U3MEPEeHHM, Tuana3oH dHeprui
YacTHUIl, OCHOBHBIE U JOTOJHUTEIbHbBIE TTOTPEUTHOCTH.

Kypc BriitouaeT B ceOsl TEKIIMOHHBIE U TPAKTUYECKUE 3aHITHSL.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEN

OFpaHI/I“IeHHOG YHUCJIO CTYACHTOB IIO3BOJIACT MPOBOJUTH 3aHATUSA C AKTHUBHBIM BOBJICHCHUCM
CIyHIaTeNeil B O3HaBaTEIbHBIN MPOLIECC, COBMEIAst JISKIIMH C HJIEMEHTaMU MPAKTUUECKUX 3aHATUH U
CEeMUHapOB.

JanHplii Kypc OazupyeTcsi Ha 3HAHMAX, MOJYYEHHBIX CTYJIEHTaMU B MPEALIECTBYIOLINX
IUCHUIUIMHAX:  «JlO3UMeTpusi HMOHM3MPYIOIIUX  HM3IydeHHil», «OOmas 5>IeKTpOTeXHUKa U
JIEKTPOHUKAY, «IKCIIEPUMEHTANIbHAS sJIepHast GU3UKa.

Kypc HaunHaeTcs ¢ 03HaKOMJICHHSI CUCTEMBI TIepeauyl €UHHIL OT [ 0Cy1apcTBEeHHOT0 DTanoHa
pabounM cpenctBaM u3mepenus. Cienyer oOpaTuTh BHUMAHNE HAa BO3PACTAIONIYIO HEOMPEIEIEHHOCTh
u3MepsieMol BeNMYMHBI 1O Mepe yaaineHuss oT [‘ocynmapctBeHHoro OtanoHa. Cpenu oOmmx
TpeOOBaHUM, NPEIBABISEMBIX K JO3MMETpaM U paJuoMeTpaM, HeoOXoauMo oOpaTUTh BHUMAaHHE
CTY/IEHTOB Ha TEpPMHH [TOKa3aTeNld KauecTBa, (PaKTUYECKH 3TO XapaKTepUCTHKa yCTpoicTB. Cpeau HUX
JUIE OCBOEHMsI Kypca WIpAlOT Takue IO0Ka3aTesd, Kak [uana3oH M IOJAJMana3oHbl HW3MEpEeHHUH,
JIMana3oH SHEPruil 4acTUIl], OCHOBHBbIE M JIONOJIHUTENbHbIE MorpemHoctd. HeoOxoqumo mnokasath
paznuure B TpeOOBaHUSX, MPEIbIABISEMBIX K UHAUBUAYAJIbHBIM, HOCUMBIM, IEPEHOCHBIM PUOOpaM.
CnezlyeT BBIJICIIUTE ITOKA3aTCJIM Ka4€CTBAa HHAWBUAYAJIbHBIX TO3UMETPOB.

HCO6XOI[I/IMO JaThb B BUAC pUCYHKA 3aga4u JO3UMETPOB U paAHUOMETPOB U ITOKa3aTb UX MECTO B
CHCTeMe KOHTPOJIS paIialiOHHON 0€30MacHOCTH.

Kaxaplii CTyZEHT JOMKEH BOCHPHHATH HEOOXOJMMOCTh pa3paboTKu HM30MpaTelbHbBIX
pazuoMeTpOB, YCBOUTH (YHAAMEHTAIBHYIO Pa3HUILY MEX/1y U3MEPEHUEM TOKA U MOTOKA U3Ty4e-Hus 1
BBITEKAIOIIME OTCI0JIa TPeOOBaHMS K TOJIIHUHE JIETEKTOPA.

Heo0xoauMo mpuBecTH mpUMephl PErHCTpaliy a-4yacTUll, (POTOHOB IMpPU TOJIIMHE JETEKTOpa
mHOro menbiie 1/0], unmu R u Gonbmie uem 1/00. umu R,coorBercTBeHHO. Ilokaxure crpemieHue
MOKa3aHUN K OECKOHEUYHOCTH MPU MU3MEPEHHUU IUIOTHOCTH MOTOKA M K 2 IMPHU U3-MEPEHHH TOKa IO
Mepe YMEHBIIEHUS paCCTOSIHUA IeTEKTOP [/ UCTOYHHUK.



[Ipurnacure OBYX CTYIEHTOB W MPEAJIOKUTE UM HapUCOBaTh Ha JOCKE 3aBUCHUMOCTH MO-
HOHAIPABJICHHOTO IIOTOKA a-4acTUI] OT TJIyOMHBI NPOHUKHOBEHHS B BEIIECTBO M 33aBHCUMOCTh
IUIOTHOCTH TE€pPEaHHOM SHEPTUU OT TIYOMHBI. YTMOMSHUTE 00 Y3KOM 3HEPreTHYECKOM Uara3oHe
UCIyCKaeMbIX PAJUOHYKINIaMU a-4acTHULl.

CTyneHT JOJDKEH MpEeACTaBIATh OCOOEHHOCTH paclpOCTPAHEHUS a-4acTUL[ B BEILECTBE,
ypoBeHb JHHEHHOW mepenaun 3Hepruu (JII1D), macmTad mpobera a-dacTuil, pealn3alui0 ATHX
CBOMCTB mpu pa3zpaboTke OJOKOB [ETEKTUPOBAHUS H30HpaATENbHBIX paauoMeTpoB. Hawath pac-
CMOTpEHHE a-pajiIuOMETPOB CIEAYET C PACIPOCTPAHEHHBIX BO BCEM MHUpPE MPUOOPOB C AUC-TIEPCHBIM
cuuHTWUIATOpOM. [lokaxkute mpu mpocTeillield OIeHKE pa3sHUIy B IOTJIOIIEHHBIX SHEPTUsX IMPHU
B3alMOJICHCTBUM a-4aCTHUIL U 3JIEKTPOHOB.

3areM cienyeT aTh OMHMCAHUE MPHUHLOUIA PadOThl MPONOPHUOHATIBHOrO cuérumka. HyxHo
[I0Ka3aTh CXEMY HMCII0JIb3yEMbIX KOHCTPYKLIUH.

[Tpurnacure CTYIACHTOB BBICKA3aTh MX MHEHHME O 3aBHCUMOCTH KO3(h(HUIIMEHTa Ta30BOT0O
yeunenus (KI'Y) ot amamerpa HUTH, HAPSDKEHUS U TABICHHUS.

[TomuepkHuTe HexenareabHbId 3P(HEKT OT MPOHHKHOBEHHS B O0BEM cu€TuMKa BO3AyXa H
MapoB BOJBI.

[Ipu paccMOTpeHHUH TOTYNPOBOJHUKOBBIX JETEKTOPOB MPUIJIACUTE KOTO-IHOO0 U3 CTYIEHTOB
OOBSICHUTH NMPUHIUN paboTel. [laiiTe KpaTkoe HAIIOMHHAHHE O CTPYKTYpE AETEKTOpa, 3aBUCHUMOCTH
IIUPUHBI Tiepexoaa oT HampsbkeHus. CTYIEHT MOJDKEH MOHSTh, MOYEeMY B IOJIY-IIPOBOJIHHKOBBIX
(ITITO) paguomeTpax o0sA3aTEIHHO UCTIONB3YIOT 3aPSAI0UYBCTBUTEIHLHBIA YCU-TUTEIb.

JlaiiTe 3aBUCHMMOCTb MOIpPABOK OT TOJIIUHBI OKHAa JETEKTOpa Uil TOHKOI'O U TOJICTOTO
UCTOYHUKOB. [IpuBenuTe pUCYHOK, KaK MEHSETCS a-CIIEKTP OT TOJIMHBI UCTOYHHKA.

[Tpu u3yueHun paszaena o b-paaroMeTpax HEOOXOJMMO BCIIOMHHUTH O THUIUYHBIX CIIEK-Tpax
AJIEKTPOHOB M TMO3UTPOHOB, MX MPOXOXKICHUM Yepe3 BEIIECTBO, YTO  HEOOXOAMMO IpPHU BBEACHUU
MOTPAaBOK Ha TMOTJIOIIeHHE b-U3mydeHUsl B OKHE WJIM CTEHKaxX JeTeKTopa. 3HaTh OT-BET Ha BOTMPOC,
MoYyeMy MpPENNOYUTaAI0T OPraHUYECKHWEe KPHUCTaIbl B OJIOKaX IETEKTHPOBAaHUS M KaK MOJ0UpaTh
TOJNIIUHY CHUHTWLIATOpA. [Ipn nccnenoBaHusx 3arps3HEHHOCTH BOJIbI, MIPO-AYKTOB MUTAHUS U T.II.
YPOBHHM aKTHBHOCTH OBIBAIOT MaJIbl, U (DOH CIIYKHUT CEPhEZHON TTOMEXOH, KaKOBBI TPUPOTHBIE METO/IbI
YMEHbILIEHUs BKJIaJa QoHa.

JlaiiTe CTpyKTYpHYIO CXEMY YCTaHOBOK Majloro (hoHa M caMOro 4YyBCTBUTEIHHOTO B MHU-pe
paauometpa PBK-4 em, ucnomns3yromiero Metos coBmaieHuii. OCTaHOBUTECH Ha MPOOIeMe H3MEPEHUS
TPUTHSI; OMUIINTE CXEMY PaJUOMETPOB ISl PETUCTPAIIMH AKTUBHOCTH MPOO C TPU-THEM.

PaccmoTpeB pammomeTpsl a- U b-M3NydeHHUs, CIeAyeT MepedTH K paJuoMeTpaM Tra3oB H
aspo3onei. HapucyiiTe cxeme paauoMeTpa ra3oB C BOJOKOHHBIM (UIBTPOM I OCAXKJIEHUS
a’po3zoseit. OcTaHOBUTECH HA TIPOOJIEME TPAAYUPOBKH ra30pa3psIHOTO CUETUNKA B 00BEMHOMN TPyOeE.

[Ipu ommcanuu pagoOMETPOB KUIKOCTEH, BKJIIOYAs BOAY, KPAaTKO OIMIIUTE IOTPYKHBIC
JE€TEKTOPBI.

OOBIYHO HET HEOOXOIMMOCTH B WCIIOJIb30BAaHUU g-PAJMOMETPOB, a MPUMEHSIOT OOBIYHO g-
no3uMeTpel. CTyleHT JOMKEH BCIOMHHMTb, 4YTO TaKO€ IOTJIOIICHHAss J03a U KepMa, KaKOBBI
TpeOoBaHUs K MPUOIU3UTEIHHOMY IKCIIEPUMEHTAIIEHOMY OINPEACTICHUIO KEPMBI.

[Ipurnacure CTYAEHTOB OOBACHUTH, YTO TAaKO€ SKBUBAJICHTHAS 032 W SKBHUBAJICHT JIO3BI,
onepalMOHHbIE BeIMUYUHbI. HanmoMHuTE, 32 KAKUM SKPAHOM CIIEYEeT U3MEPSAThH MOTJIOMIEHHYIO 103Y.

Heobxomumo moka3ath, Kak BBIOpaTh O0OBEM W HANPSHKEHWE MOHU3AIMOHHOTO JTO3UMET-Pa,
MIPE/ICTaBUTh IHEPreTUUYECKYI0 3aBUCUMOCTb MOKa3aHUW JO3MMETpa MpHU Pa3HbIX TONIIUHAX CTEHKU
KaMepBhl.



[Ipu paccMOTpeHMM CHUHTWIUISLUOHHBIX JO03UMETPOB HEOOXOIUMO OOBACHUTh, KaKOH
CHMHTWJIISATOP TPEANOYTUTENICH, KaK BbIOpAaTh AMANa30H IPHUKIAABIBAEMOTO HANPSKCHUS U Kak
OLICHUTb aHOJIHBIN TOK.

TepMOIIOMUHECLIEHTHBIE JETEKTOPbl HAIIM IIOBCEMECTHOE IPUMEHEHHE Uil UHAUBU-
ayanbHOW mo3umMeTpur. OOBSICHUTE, KaKOBBI CIIOCOOBI CUMTHIBAHUS HMH(OpMAIUH, KaK yIyd-IIHTh
1030BYy10 O3Y 103UMETPOB, NOJUEPKHUTE — HAOOP JETEKTOPOB U MYJIbT €AMHOE LIENOE.

CryneHT J0/DKeH UMETh IPECTaBIeHHE O PaIuo(OTOIIOMUHECHEHTHBIX 103UMETpax, crocooe
CUMTBIBaHUS MH(OPMAIMK, METO/IaX MOAJEPKAHUSA CTAOMIIBHOCTH aIllapaTyphl.

[TpuBeauTe pUCYHOK, MOKA3bIBAIOIIUN CHEKTP MOIJIOMEHHUs (POTOHOB cBeTa /sl 00J1y-UEHHOTO
U HEOONy4dE€HHOTO JETEKTOPOB M, COOTBETCTBEHHO, CIIEKTPBHI SMHCCHUU cBeTa. Jlnsi crabmin3anuu
YYBCTBUTEJIbHOCTU YCTAHOBKM IPUMEHSIOT IMEPUOJUYECKYI0 B IPOLECCE CUMUTHIBAHUS IOKa3aHUN
MApTUU JIETEKTOPOB JHOO YCTaHOBKY CTEKJIAa C OKHCIAMH MapraHiia, Ju00 CBE-TOBOIO CHTHAJIa OT
MCTOYHHKA CTAOMIIBHOTO CBEYCHUSI.

ITpu n3yueHun NO3UMETPOB C ra3opa3psAAHbIMUA CYETUNKAMU CTYACHT JIOJDKEH MOHSATH, I0YEMY
BO3MOYKHO M3MEPEHHUE JI03bl WIIM MOIIIHOCTH /103bl, KOT'JIa CUTHAJI HE 3aBUCUT OT SHEP-TMHM (OTOHOB (U
COpTa YacTHII), KAKOBBI IIyTH yJIyulleHus 103080l D3Y.

[Tokaxkute, 4TO Al JETEKTOPOB, UMEIOIIUX H30BITOYHYI0 YYBCTBUTEIBHOCTh K (hOTOHAM
MaJIOM SHEPTHH, UCTIOIB3YIOT Nep(hOPUPOBAHHBIE SKPaHBl U3 KaaMHUs, 0JIoBa. TpedyeTcst MoHNMaHue
3aBHUCHUMOCTH CKOPOCTH CYETA OT MOIIIHOCTH JIO3bI.

HeliTpoHHOE WH3/IyueHHE XapaKTEpU3yeTCs MPOTSKEHHBIM SHEPreTU4YECKUM CIIEKTPOM OT
MUJUIMAJIEKTPOHBOJIBT 10 ACCATKOB M»aB.

B paguannonHoi 6€3011acCHOCTH MOBCEMECTHO MPUMEHSIOT PaAUOMETPbl ObICTPHIX HEMTPOHOB
Ha OCHOBE JAMUCIEPCHOr0 KOMOMHUPOBAHHOI'O CLIMHTHIUIATOPA U HEOOXOAMMO MpencTaBiATh ero O34 u
BO3MOYKHOCTh €€ MHTEpIIpeTaluy NoporoBoi GpyHkuuei. s 1eTeKTupoBaHus TEIUIOBBIX HEHTPOHOB
HCMOJIb3YIOT IUCHEPCHBIE, HACBIIIEHHbIE OOPOM CLHUHTHILIATOPHI WM KOPOHHbBIE OOPHBIE CUETUMKH.

CTyneHT NOJDKEH IOHUMaTh, KaKMe BO3MOXKHOCTH OTKPBIBAET METOJ INPEABApPUTEIBHOTO
3aMeJIEHHsI HEUTPOHOB BO «BCEBOJIHOBBIX» CUETUMKAX U T03UMETpPAX.

YacTtpb Kypca MOCBSIIEHA U3YYEHHUIO PaJOMETPOB-CIIEKTPOMETPOB.

B nepByto ouepenb, HEOOXOIUMO IOKa3aThb BO3MOXHOCTH, MPUHLHUI paOOTHl U Ha3HAYEHHE
CHUHTHUISIIUOHHBIX, MOJYNPOBOJHUKOBBIX CIEKTPOMETPOB. OOBSICHUTH, UTO Takoe Npu-OopHas
¢dopma JIMHMH, KaK CBs3aHa IIMPMHA NMHMKa Ha IOJyBbICOTE ¢ aucnepcueil. Heobxonnmo yBs3aTh
METOABl 00pabOTKU NPUOOPHBIX CHEKTPOB C PELICHHEM HHTErpalbHbIX ypaBHeHUH. HeoOxomumo
NPEJCTaBIATh 3aBUCUMOCTh 3((EeKTUBHOCTH, (OpPMBI JIMHUM W pa3peuieHus oT o0béma
cuMHTWLISATOpPAa. CTYIEHT NOJKEH NPEACTABIATh JOCTOMHCTBA M HEAOCTATKHU IOIYIPOBOJAHUKOBBIX U
CUMHTHUTSILIUOHHBIX CIIEKTPOMETPOB.

s a-cnekTpoMeTpuH OOBIYHO MCIIONIBb3YIOT KPEMHHUEBBIE MOJYIMPOBOJHUKOBBIE JE€TEKTOPHI.
Hanomuute cTyneHTaM O 3aBUCHMOCTH CIIEKTpa 3MHUCCHU U3 NpoO oT ToimuHbl.  [loka-xure
3aBHUCHUMOCTH ()OPMBI UMITYJIbCA OT UIUPUHBI IEpeXo/a.

Ocoboe BHUMaHHUE yAEIUTE CUCTEMaM U CETSAM paJHallMOHHOTO KOHTPOJIs, cOOpy U mepenaye
uHpopMaluu.

ABTOP(BI):
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