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AHHOTANIUA

JlucuumuinHa — MpeanosiaraeT  OBJIAJEHUS CTYyAEHTAaMU  IPEALIECTBYIOIIUX  JUCLMILIUH,
MIOCBAIIEHHBIX JO3UMETPUU MOHU3UPYIOIIMX U3JIy4CHHUM, B3aUMOJCUCTBUIO U3JIyYCHHUN C BELIECTBOM,
METOJIaM SIACPHON (U3MKH, SICKTPOHUKHU. llocie yCHemHOro OCBOSHHUsS JaHHOW JUCIMILTAHBI
CTY/ICHT, IPOW/ISi COOTBETCTBYIOIIYIO MPAKTHKY, CMOXKET paboTaTh B MHCTUTYTaX, pa3padaThIBAIOLIYIO
annaparypy, Ha aTOMHBIX 3JIEKTPOCTAHLUAX, B CIIyK0ax BHEUIHEH J03MOMETPHUU.

W3 uyuTaeMblx JIEKUHMH CTYAEHT Y3HA€T O KOHCTPYKLMM HOHHM3ALMOHHBIX Kamep, 00
ONTHMHU3ALMKA TOJILMHBI CTEHOK, O BOJIFTAMIIEPHBIX XapaKTEPUCTUKAX KaMep IPHU MX HAINOJIHEHUU
BO3AYXOM M  3JEKTPONOJIOKUTEIbHBIM Ta30oM. Y3HaeT O BbIOOpE CHMHTWLIATOpA Ui
CHMHTWJUISIIMOHHOTO J03MMETpa M O BHIOOpE ONTHUMAIBHOIO HANpsDKeHHs, mogaBaeMoro Ha ®IVY.
VY3HaeT 0 crmocobax yYIydIIeHHs YHEPreTHYECKOW 3aBHCUMOCTH UYYBCTBUTEIBHOCTH JIO3UMETPOB C
ra3opaspsaHbIMU CUETUYMKAMMU.

CymiecTBEHHOE BHHUMaHUE YAEJIEHO B Kypc€ COBPEMEHHBIM METOJaM WHJWBHYyaJIbHOU
JO3UMETPUH.

Hapsiny ¢ no3umerpuyeckoil anmaparypoil OyAyT pacCMOTpPEHbI paJlOMETpUUECKUe MPUOOPHI
IUIS OLIPENETICHUS] aKTUBHOCTH, YACIBHOM U IOBEPXHOCTHOM aKTUBHOCTH, CTEIIEHU 3arpsi3HEHHOCTU
paboueil MOBEPXHOCTH U OZEKbI, IJIOTHOCTEH MOTOKOB YaCTHULL U, IPEXK/IE BCEro, HEUTPOHOB.

OcoOyro rpymnmy paguoMETPUUYECKHX YCTPOMCTB COCTAaBIISIIOT CUETUMKHU (CIIEKTPOMETPHI)
YeJI0BEKa, UCIIOJIb3yEeMbIE Ul ONpEAENCHUsl COAEpKaHUs WHKOPIOPUPOBAHHBIX PaJMOHYKIUIOB U
pacuéra 103 BHYTPEHHEIr0 00IyUYeHHUsI.

Ha ADC pasmernieno 06osee COTHH JO3UMETPUUYCCKUX U PATUOMETPUICCKHX OJIOKOB, KOTOPHIC
00bEeIUHEHbl B €MHYI0 ceTb. B Kypce OynyT paccMOTpeHbl Ha3Hau€HHE M OCOOEHHOCTH padOThI
CHCTEM paJiualiMoHHO-TeXHoJoruueckoro KoHTpois (PTK), paguannoHHOro KOHTpOJIs MOMEIEHUH U
npommiomaaku (PIIK), pannanuonnoro xontpons okpyxatomeit cpensl (PKOC). Ctynentsl 6yayT
3HaTh anmnaparypy ¥ XapakTepUCTUKU HH(POPMALMOHHO-U3MEPHUTEIbHON CHUCTEMBI pajnallMOHHOIO
KOHTPOJISI, TOTIOJIOTUIO CUCTEMBI, IOCTPOCHNE NH(POPMAITMOHHBIX KaHAJIOB, YCTPOMCTBA HAKOILJICHUS U
0ToOpakeHHst UH(pOpMaLIUHU.

B pesynbTare ocBOeHMS AUCUMILIMHONW CTYyAEHT OyneT o0jaaarh 3HAHUSMH U HaBbIKAMU IS
pa3paboOTKH, OTJAAKM W OKCIUTyaTalldd yCTPOMCTB  JAETEKTHPOBAaHUS, IOHUMAaTh paboOTy
MH(OPMALIMOHHO-U3MEPH TEIBHOW CUCTEMBI PAIUAIIMOHHOTO KOHTPOJIS.

1. IEJIU U 3ATAYA OCBOEHUA YYEBHOU U CHUTJIMHBI

[lenssmu ocBoeHUs y4eOHOW NUCHUIUIMHBI SIBISIOTCS CcO37aHHe Oas3uca 3HAHUM AJs
MPOEKTUPOBAHUS U TPAMOTHOW DKCIUTyaTallUW JIO3UMETPOB WM PAJAUOMETPOB, NPUBUTUE HABBIKOB
OTJIAJIKK W TIOBEPKHU aIllllaparypbl, OCBOCHUE IPUHLMIIOB HWHTETpPalMy ammaparypbl B CHUCTEMBI
paaaliMOHHOTO KOHTPOJIS.

B pesynbpTaTe OCBOEHUS MUCHUIUIMHBI CTYACHT OyneT oOnajaTh 3HAHUSMH U HaBBIKAMH IS
pa3paboOTKH, OTIAJAKM H OKCIUTyaTalldd  YCTPOWCTB JETEKTHUPOBAHUS, MOHUMAaTh paboTy
MH(POPMAITMOHHO-U3MEPUTENHHON CUCTEMBI PaIualliOHHOTO KOHTpoJisd. [locne ycrenHoro ocBoeHUs
JAaHHOW TUCIMILTUHBI CTYJEHT, PO COOTBETCTBYIOIIYIO MPAKTUKY, CMOXKET paboTaTh B UHCTUTY-
Tax, pa3padaThIBAIOIIMUX amaparypy, Ha aTOMHBIX DJEKTPOCTAaHIUSAX, B CIyK0aX BHEIIHEH
JIO3UMETPUHU.

W3 uuTaeMbIX JEKIUH CTyJeHT Yy3Ha€T O KOHCTPYKIIMM HWOHU3AIMOHHBIX Kamep, 00
ONTUMHM3ALMKN TOJIIMHBI CTEHOK, O BOJIbTAMIIEPHBIX XapaKTEPUCTUKAX Kamep MpPU UX HAMOJHECHHH



BO3AYXOM H  OJICKTPONOJIOKUTEIBHBIM Ta30M. Y3HaeT O BBIOOpPE CHUHTHUIATOpA IS
CHMHTWJUISIIIMOHHOTO J03MMETpa M O BHIOOpE ONTUMAIBHOIO HANpsDKeHHs, mogaBaemMoro Ha ®IVY.
VY3HaeT 0 crmocobax yIydlIeHHs SHEPreTHYECKOH 3aBHCHMOCTH UYyBCTBUTEIBHOCTU JO3UMETPOB C
ra3opaspsaHbIMU CUETIYHNKAMMU.

CyliecTBeHHOE BHUMaHHE YAEIEHO B Kypce COBPEMEHHBIM METOJaM WHIUBUIyaTbHOU
JO3UMETPUH.

Hapsiny ¢ mo3uMeTpHyecKol amnmaparypoi OyAayT pacCMOTPEHBI PaJHOMETPUICCKUE PUOOPHI
JUIsL OTIPE/ICTICHUS aKTUBHOCTH, YICIBbHOW M TOBEPXHOCTHON aKTHBHOCTH, CTETICHU 3arps3HEHHOCTH
paboueii MOBEPXHOCTH U OJCHKIbI, ITIOTHOCTEH MOTOKOB YacTHUII M, IPEXKJIE BCETO, HEUTPOHOB.

Oco0yro Tpymniy paauOMETPUYECKHX YCTPOMCTB COCTaBISIIOT CYETYMKHU (CHEKTPOMETPHI)
YeNIOBEKa, MCIIOJIb3yeMbIE JUIS OMpEACNICHUs COACPX AHUS WHKOPIOPUPOBAHHBIX PAAHOHYKIIUIOB U
pacuéra 103 BHYTPEHHETO O0IydeHHUSI.

Ha ADC pa3mernieHo 6osee COTHH JO3UMETPUUYECKUX U PATUOMETPHUICCKUX OJIOKOB, KOTOPHIC
O00BETMHEHBI B €IMHYIO CeTh. B Kypce OyayT pacCMOTpEHBI Ha3HauYeHHE M OCOOCHHOCTU PabOThI
CHCTEM paJualMoHHO-TeXHoJornueckoro kKoHTpois (PTK), paguannoHHOr0 KOHTPOJIS MIOMEIECHHA U
npomiuiomaaku (PIIK), paguannonnoro koutponst okpyxaromieir cpenst (PKOC). Ctynentsr 0yayT
3HATh almaparypy ¥ XapaKTePUCTUKH HH(POPMAIMOHHO-U3MEPHUTEIBHON CHUCTEMBI pPaJUallMOHHOTO
KOHTPOJISI, TOTIOJIOTHIO CUCTEMBI, IIOCTPOSHUE HH(POPMAIIMOHHBIX KaHAIOB, yCTPOWCTBA HAKOTUICHUS U
0TOOpakeHUst UH(pOpMaLIUHU.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JucuurnuHa mpeanosaraeT OBJIAJCHHE CTYACHTAMH MPEIUICCTBYIONIMX  JTUCIHUIUINH,
MOCBSIIEHHBIX JO3UMETPUH MOHU3UPYIOMINX M3TYYCHHM, B3aUMOACHCTBUIO U3ITyUYEHUN C BEIIECTBOM,
METOJIaM siIepHON (PU3HKH, dTEKTPOHUKU. CTYIEHT TOJDKEH 3HAaTh OCHOBHBIE aKThl B3aUMOJICHCTBUS
MOHU3HMPYIOLUIUX YaCTULl C aTOMaMH M sIpaMU, IPEACTaBIATh 3aBUCUMOCTb CEYEHUN MPOLIECCOB OT
SHEPTUHU YaCTUIl, OCOOEHHOCTU MPOXOXKICHUS 3apsSKEHHBIX U HE3apsSKEHHBIX YaCTHUI[ B BEIIECTBE.
CrtyneHT nomkeH 3HaTh (U3MKY pabOThl AETEKTOPOB pa3NuyHbBIX THMHOB. CTYIEHT JOJDKEH
MPEACTABIISITH pA0OTY OCHOBHBIX OJIOKOB JIEKTPOHUKH.

JucuuninHa u3ydaercs Ha 3aBeplIarolIeil cTaauu TeopeTudeckoro oOyueHus. PesynbraTsl eé
OCBOCHHS OYyJIyT MCIOJIb30BAaHBI B MEPHOJ MPAKTHKH, JUIUIOMHOTO MPOEKTUPOBAHUSA U B OYyIyIlIeH
NeSITENIbHOCTH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1H) o0menpodecCHoHaTbHbIE KOMITETSHITUHN :
Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUM C 3aqadyaMH M OOBbEKTaMu (001acTsIMH
3HaHU) TPoEeCCHOHATIBHOMN 1A TEIbHOCTH:

3anaua O0beKkT NiIn Koa n HauMeHoBaHue Koa u HauMeHoBaHue
npo¢ecCHOHATBLHOM 00J1acTH 3HAHUS npogecCHOHATLHOU HHIHKATOPA
nesitessbHocTH (3I1]1) KOMIIETCHIIMH JIOCTHKEHUS



OcHoBaHue
(mpogeccHOHAIBLHBIH
cranaapr-IIC, ananu3
OnbITa)

npogeccuoHaIbLHOM
KOMIIeTeHIIH T

MIPOCKTUPOBAHHE,
CO3/IaHUE U
IKCILTyaTaIus
ATOMHBIX CTAHIIUH U
JOPYTUX SIIEPHBIX
IHEPreTUICCKUX
YCTaHOBOK,
BbIPa0ATHIBAOIINX,
peoOpasyIonmx u
HCIIOJIB3YIOIIHX
TEILUIOBYIO U SIICPHYIO

OpFaHI/ISaI_[I/IOHHO-YHpaBJ'IeHLIeCKI/Iﬁ

TETIO(PU3NIECKUE
SHEPreTUYECKUe
YCTaHOBKHU KakK
00BEKTHI
YeJIOBEUECKOM
JIeSITEILHOCTH,
CBSI3aHHOM C UX
CO3JIaHUEM U
AKCIUTyaTaluen

[1K-2.1 [1] - Cnocoben
BBIOMPATH U
000CHOBBIBATH
MEpPOIPUSITHS,
HaIpaBJICHHBIC HA
obecrnieueHue
0€301acHOCTH
nepconana ADC,
HACEJICHUS U
OKpYXKarolien cpebl

3-T11K-2.1[1] - 3uath
3aKoHBI Poccuiickoi
®denepanuu B 0071aCTH
HCIOJIb30BAHMUS aTOMHOM
SHEPruu, pagualuOHHON
0€e30I1aCHOCTH,
CaHUTapHO-
SMHUAEMHOIOTHYECKOTO
Onaromnonyduns
HaceJICHUs, HOpM U
MPaBUJI PaIALIMOHHON

SHEPTHI0, BKIIOYast OcnogaHue: 0€30MacHOCTH ;
BXOJISIIIIME B UX COCTaB [TpodeccnonanbHbII V-IIK-2.1[1] - YmeTb
CHUCTEMBI KOHTPOJIA, cranaapt: 24.071 MIPOBOJUTH
3alIUTHI, YIIPABICHUS U Pa3bICHUTEIEHYIO
obecrieueHus s1epHOI paboTy o0 6e30macHOCTH
Y paJMaliOHHON (YHKITMOHHPOBAHUH
0€30MacHOCTH ADC ¢ nepcoHasIoM U
HaCeJICHUEM;
B-I1K-2.1[1] - Bnagets
METO/IaMu
IUTAHUPOBAHUSI paboT MO
oOecrnieueHue
6e30macHOCTH
nepcoHana ADC
HAY4YHO-HMCCIIEJ0BATEIbCKUIA
MIPOEKTUPOBAHHE, saepHo-pusnueckne | [1K-2.2 [1] - Crocoben  3-ITK-2.2[1] - 3Hath
CO3JIaHHE U HPOIIECCHI, npoBOJUTH (puznyeckre  MeToabl U CpeacTBa
AKCILTyaTaIus MPOTEKAIOIIHNE B OKCTIEPUMEHTHI 110 MaTeMaTHIECKOM
aTOMHBIX CTaHIMH U 000pyJIOBaHUU U OTIpEeIeIEHUI0 00pabOTKH Pe3ysIbTaTOB
IPYTUX SACPHBIX YCTPOMCTBAX JIJIst XapaKTEPUCTHK TTOJIEH HKCIEPUMEHTATBHBIX
HHEPreTUYECKUX BBIpabOTKH, U3Iy4EeHUH, TOTOBHOCTh  HCCIIEIOBAaHUM ;
YCTaHOBOK, npeoOpa3oBaHus U K pa3paboTke V-IIK-2.2[1] - Y™meTb
BBIPa0aTHIBAOIINX, MCIIONIb30BaHUS JIO3UMETPUUYECKOM, pa3pabaTheIBaTh HOBBIE
npeoOpasyromux u SICPHOW U TETUIOBOM = PaguOMETPUUYECKON U 0JIOKH I€TEeKTUPOBAHUS
MCTOJIB3YIOLINX SHEPTuu; CHEKTPOMETPUUYECKON J03UMETPUYECKOH,
TEIUIOBYIO U SIIEPHYIO  0€3011acHOCTh anmaparypsl JUis paTnoMeTpHUYECKON 1
SHEPTUI0, BKITIOYast OKCIUTyaTaIluH 1 panuaoHHOTrO CIEKTPOMETPUYECKOM
BXOJISIIIIME B UX COCTaB  PaIUAIlHOHHBII KOHTPOJIS; anmaparypsl ;
CHCTEMBbI KOHTPOJI, KOHTPOJIb aTOMHBIX B-T1K-2.2[1] - Bnanets
3alIUTHI, YIIPABICHUS U O0BEKTOB U Ocnosanue: Mertoankamu
o0ecrieyeHus SAepHON  YCTaHOBOK; [TpodeccronanbHbII MpoBeIeHUs] PU3HUECKUX
U paJaliuOHHON crangapt: 24.078 JKCIIEPUMEHTOB
6e30macHOCTH
MIPOM3BOJICTBEHHO-TEXHOJIOTUIECKHUIA
MPOEKTUPOBAHHUE, nporieccel KoHTposisi  [1K-9 [1] - Cnocoben 3-I1K-9[1] - 3narts
CO3JIaHHE U apaMeTpoB, 3allIUTHl = aHAJTH3UPOBATH TIpaBWJIa U HOPMBI B




IKCIUTyaTaIus
aTOMHBIX CTAaHIIUU U
JIPYTHUX SIIEPHBIX
HEPTEeTHYECKHUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
npeoOpasyomux u
HCTIOJIB3YIOITNX
TEIIOBYIO U SIZICPHYIO

U TMarHOCTUKH
COCTOSTHUSL SIACPHBIX
HEPreTUICCKUX
YCTaHOBOK;
nH(pOpMaIMOHHO-
U3MEpUTEIIbHAS
amrmaparypa u
OpraHbl YIIPABJICHUS,
CHCTEMBI KOHTPOJIS,

HEUTPOHHO-(DU3UYECKHUE,
TEXHOJIOTUYECKHE
MPOLIECCHI U AITOPUTMBI
KOHTPOJISI, YIIPaBICHUS
U 3amuThl 1DV ¢ nensro
obecreueHust X

¢ exTuBHON U
0e301macHoil paboThI

ATOMHOM SHEPIreTHUKE,
KpuTepun 3 HeKTUBHON
u 6e30macHoOM paboThI
ABY;

V-TIK-9[1] - ymeTh
aHAJM3UPOBATh
HEUTPOHHO-(U3UYECKHE,
TEXHOJIOTUIECKUE
TIPOIIECCHI U AJITOPUTMBI

SHEPIHUI0, BKIIOYAs yIpaBieHus, 3Tl | OcHogaHue: KOHTPOJISI, YIIPABJICHUS U
BXOJISIIIIME B UX COCTaB U 00eCIieyeHUs [TpodeccnonanbHpIi 3ammThl 10V
CHCTEMBI KOHTPOJI, 0€3011aCHOCTH, crangapt: 24.028, B-TIK-9[1] - Bnagets
3aIUTHI, YIIPABJICHUS U = MPOTPAMMHO- 24.033 METO/IaMH aHAJIn3a
o0ecrieyeHus IACPHOH  TEXHUUECKUE HEHTPOHHO-(DU3UYECKHIX
U paguaioOHHOM KOMILIEKCHI U TEXHOJIOTUYECKUX
0e30MmacHOCTH WH(OPMAIMOHHBIX U npoiieccoB B SIDY.

YIPaBISIOLINX

CUCTEM SIICPHBIX

SHEPreTUYEeCKUX

YCTaHOBOK
[IPOCKTHPOBAHUE, nporecchl koHTposns | I1K-10 [1] - Criocoben 3-T11K-10[1] - 3Hath
CO3JIaHHE U apaMeTpoB, 3alIUTHl  TPOBECTH OLEHKY KPUTEPUU STCPHON U
SKCILTyaTaIus U IMarHOCTUKH AJIEpHON U panualnuoHHON
ATOMHBIX CTaHIMHA U COCTOSIHUSA SIACPHBIX  PaHALMOHHON 6e3onacuoctu SADY; ;
JPYTUX SAEPHBIX SHEPreTUYECKUX 0€30MacHOCTH MIPH V-IIK-10[1] - ymeTth
HYHEPreTUIECKUX YCTaHOBOK; 9KCILTyaTaI[id ¥ BBIBOJIC = IPOBOJUTH OLICHKH
YCTaHOBOK, uH(GOPMaILMOHHO- U3 SKCILTyaTaluu SIEPHON U
BBIPa0aTHIBAIOIINX, U3MEpUTEITbHAS SIIEPHBIX paHaMOHHOM
peodpasyronmx u anmaparypa u HHEPreTUUECKUX 6e3onacHoctu A2V,
HCIIOJIB3YIOLIUX OpraHbl yIpaBlieHHs, —YCTaHOBOK, a Takxke mpu  B-TIK-10[1] - Bnagets

TEIJIOBYIO U SIACPHYIO

CHUCTEMbI KOHTPOJIA,

0OpaleHNH C sIJIEPHBIM

MCTOJaMH OLICHKH

SHEPTHI0, BKITIOYAs yIIpaBJICHUS, 3aITUTH = TOIUTMBOM H SIIEPHON U
BXO/JISIIIIME B UX COCTaB = U oOecredyeHus paaroaKTUBHBIMHU paauanMoHHON
CUCTEMBI KOHTPOJIS, 0€e30MacHOCTH, 0TXOJJaMH 0€30MacHOCTH MpHU
3aIUTHI, YIIPABICHUS U [IPOTPAMMHO- sKkcryaranuu A0V, a
o0OecrnieuyeHus AIEpHON = TEXHUYECKHE Ocnosanue: TaKKe Ipu 00palleHnuu ¢
U paauaIiiOHHOM KOMILUIEKCHI [TpodeccnonanbHbIif SIIEPHBIM TOTLJIMBOM U
0€e30MacHOCTH MH(OPMaLMOHHBIX U = cTaHgapt: 24.028, paanoaKTHBHBIMU

YIPABJISIFOLIIUX 24.033 OTXO0JaMH

CUCTEM SIICPHBIX

HHEPTreTUYECKUX

YCTaHOBOK
MPOEKTUPOBAHHUE, nporieccel KoHTpoisi | [1K-11 [1] - Ciocoben 3-I1K-11[1] - 3Hath
CO3JIaHKE U apaMeTpoB, 3alllUThl = aHAJTH3UPOBATH MpaBUIIa TEXHUKH
JKCILTyaTaIus U IMaTHOCTUKH TEXHOJIOTUM MOHTaXa, 0€30M1aCHOCTH MIpU

aTOMHEIX CTAaHIIUU U
JIPYTUX SIIEPHBIX
SHEPTETUYECKUX
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronmx u
HCTIOJTB3YIOIITNX

COCTOSIHUS SIACPHBIX
HHEPTreTHYECKUX
YCTaHOBOK;
UH(POPMAIMOHHO-
U3MEpPUTEIbHAS
anmaparypa u
OpTraHBbI yIpaBIICHUS,

PEMOHTA U ACMOHTAaXa
obopynoBanus A2V
MMPUMCEHUTEIIBHO K
YCIIOBHSIM COOPYKEHHUS,
OKCILTyaTallul U CHATUA
C 9KCILTyaTaluu
sHeproosiokoB ADC

MPOBEICHUY MOHTaXa,
PEMOHTA U IEMOHTaXa
ob0opynoBanus A9Y; ;
V-TIK-11[1] - ymeTs
MPOBOJIUTH MOHTAX,
PEMOHT U AEMOHTaX
o0opynoBanus A2V




TEIUJIOBYIO U SIIEPHYIO
SHEPTHUI0, BKIIOYas
BXOJIAIIME B UX COCTaB
CUCTEMBbI KOHTPOJIS,

3al0UTHI, YIIPABJICHUSA U

obecrieyeHus SAepHON
Y paualMiOHHON
0€e30IaCHOCTH

CHCTEMbI KOHTPOJIS, MPUMEHUTEIBHO K
yIpaBieHus, 3auTel | OcHogaHue: YCIIOBUSAM COOPYKEHHUS,
U obecreyeHus [TpodeccronanbHbIi IKCIUTyaTalluH U CHATHS
0€e30MacHOCTH, cranzaapt: 24.032, C 3KCIUTyaTalluu
MIPOrpaMMHO- 24.033 sHeprobokoB ADC;;
TEXHUYECKHE B-TIK-11[1] - BnazeTsb
KOMIUTEKCHI HaBbIKAMU MOHTaXXHBIX U
UH(POPMALIMOHHBIX U JEMOHTAXKHBIX paboT Ha
YIIPABIISFOIINX TEXHOJIOTUIECKOM
CHCTEM SIIEPHBIX 000pyI0BaHUHT
SHEPreTHYECKUX

YCTaHOBOK

4. BOCHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenn
BOCITMTaHUS
[TpodeccnonanpHOE
BOCITHTaHHUE

3amaun BocnuTaHus (KOx)

Cozpanue ycioBHid,
o00ecneynBaroIux,
(dbopMHUpOBaHKE YyBCTBA TUYHOU
OTBETCTBEHHOCTH 3a HAYYHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccuu, 3a pe3ynbrarsl
HCCIICIOBAHUM U MX ITOCIICACTBH
(B17)

BocnurarenbHblil HOTEHIMAI
JTUCIUILTAH

1.Mcnionb30BaHue BOCIUTATEIIHLHOTO
NOTEHIIMaNa JUCIUTLINH
po¢eCcCHOHATBHOTO MOIYIIS IS
(hopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 32 JIOCTHIKEHUE
auaepctBa Poccuu B Bemymux
HAyYHO-TEXHHUYECKUX CEKTOPaxX U
(hyH1aMEHTAJIbHBIX UCCIIETOBAHMSIX,
o0ecreunBaroIIUX €€ SKOHOMHUECKOE
pa3BUTHE U BHEIIHIOI 0€301acHOCTb,
MTOCPEJICTBOM KOHTEKCTHOTO O0YJICHHSI,
00CYX/ICHHS COLIMAIbHON U
MPAKTHYECKON 3HAYMMOCTH
pe3yJIbTaTOB HAYYHBIX HCCIIEIOBAaHUIM
U TEXHOJIOTUYECKUX pa3paboToK.
2.Vcnonb30BaHne BOCITUTATEIHLHOTO
MOTEHIIMaNa TUCITUTUINH
npoeccnoHaTbHOTO MOAYJIS IS
(hopMUpOBaHUSI COITUATBHOMN
OTBETCTBEHHOCTH YYEHOTO 32
pe3yNabTaThl UCCIETOBAHUIN U UX
MTOCIICZICTBHS, PA3BUTHS
UCCIIEJIOBATENLCKUX Ka4eCTB
MTOCPEICTBOM BBHITIOJTHEHHS YIeOHO-
HCCIIEeIOBATEeNIbCKHUX 3aaHu,
OPUEHTUPOBAHHBIX HA H3YYCHHE U
MIPOBEPKY HAYYHBIX (PAKTOB,
KPUTUYECKUM aHaIn3 MyOnuKamuii B
npodeccnoHanbHOM 001acTH,
BOBJICUCHUS B peabHbIC
MEXIUCUIUTITHHAPHBIE HAYYHO-
HCCIIEIOBATENbCKUE MTPOEKTHI.

[TpodeccrnonanbHoe
BOCIIUTaHUEC

Coznanue yciosui,
00ecneynBaromux,
¢dopmupoBaHue

Hcnonbs3oBanne BOCIUTATETLHOTO
MOTEHIMAaJa JUCIUTUTHH
npodeccnoHaTEHOTO MOIYJIS IS




OTBETCTBEHHOCTH 32
npodecCHOHaTBHBIN BHIOOD,
po(heCCHOHAIBHOE Pa3BUTHE H
po(ecCHOHANILHBIC PEIICHUS
(B18)

(opMHpOBaHUA y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npogeccuoHaIbHOE pa3BUTHE
MIOCPENICTBOM BBIOOpA CTYJCHTaMHU
UHMBUYaJIbHBIX 00pa30oBaTeIbHbIX
TPAEKTOPHI, OpraHU3alUN CUCTEMBI
OO0IIeHUs] MY BCEMU YYaCTHUKAMU
00pa3oBaTeNBLHOrO MPOIIECCa, B TOM
YHCJIe C UCIIOJIb30BAHUEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.

[IpodeccuonanpHOE
BOCITUTAHHE

Co3nanue yciaoBUid,
00ecIeYnBaIomux,
dhopMHUpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYpPhI
MMOMCKA HECTaHIAPTHBIX HAyYHO-
TEXHUYCCKUX/TIPAKTHUCCKUX
pEIICHUH, KPUTHIECKOTO
OTHOILICHHUS K MCCIICIOBAHUSIM
JHKeHay4dHoro Tojika (B19)

1.Mcnonp30Banyue BOCHUTATEILHOTO
MOTEHIIUAJA TUCITUTUTHH/TIPAKTUK
«HayuHno-uccienoBatenbckas padoTay,
«IIpoektHas npakTuka», «Hay4dHslii
CEMUHAp» IS

- opMupoBaHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB ¥ CIIOCOOOB
HAyYHOT'O [TO3HAHUS MUPA, PA3BUTHUS
HCCIIEN0BATENLCKUX KAUYeCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICYEHHSI B UCCIIEI0BATEIbCKUE
MPOEKTHI 110 00JTACTAM HAYyYHBIX
nccaeqoBanui. 2./crnonbp3oBanue
BOCIIUTATCILHOIO ITIOTCHITAANA
nucuuiul "Vcropust Hayku u
unxenepun", "Kpurnueckoe
MBIILJIEHUE U OCHOBBI HAYUYHOU
koMMmyHukaiuu", "Beegenue B
cnenuanbHoCTh", "HayuHo-
uccueaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- opMUpOBaHUS CIIOCOOHOCTH
OTJIEJIATh HACTOSIINE HAyYHBIE
HCCTIEOBAHUS OT JKEHAYYHBIX
MOCPEJICTBOM ITPOBEIEHHUS CO
CTYJICHTaMHU 3aHSATUN U PETYIISIPHBIX
Oecen;

- popMUPOBAHUS KPUTHUECKOTO
MBIILJICHUS, YMEHUS pacCMaTpUBaTh
pa3IUYHbIE UCCIIEIOBAHUS C
SKCNEPTHON MO3ULIUHU TOCPECTBOM
00CYXICHHS CO CTYy/ICHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPUYECKHUX MPEMTOCHIIIOK
MOSIBJIEHUS TE€X WJIM UHBIX OTKPBITUI U
TEOPHH.

[TpodeccnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
00ecneynBaromux,
(dbopmHpoBaHUE KYIbTYPbI
anepHoi 6e3onacHoctu (B24)

1.Mcmosp30BaHKe BOCITUTATEILHOTO
MoTeHIhana OJIoKa
npodeccoHaANBHBIX AUCIUILTHH [
(hopMupOBaHUS TyBCTBA JINYHOMN
OTBETCTBEHHOCTH 3a COOJIIOICHUE
SAIEPHOU U paIMALIMIOHHOMN




0€e30IaCHOCTH, a TaK)Ke COOIIOICHUE
rOCYIapCTBEHHBIX 1 KOMMEPUECKHUX
tariH. 2.Mcnoap30BaHue
BOCIIMTATEILHOrO MOTEHI[MATIA
coJiepaHusl y9€OHBIX TUCIUTLIAH
«AKTyallbHBIE TIPOOIIEMBI
skcruryatauu ADC», « OCHOBBI
DKOJIOTUYCSCKOI 0€30I1aCHOCTU B
SIACPHOM PHEPreThKe», «CUCTEMBI
paaMaMOHHOTO KOHTPOJIS JIIst
(hopMupOBaHKE TUIHOU
OTBETCTBEHHOCTH 3a COOJIIOICHUE
SKOJIOTUYECKOUN U paIMallMOHHON
0€30MaCHOCTH MTOCPEICTBOM H3yUCHHS
OCHOBOIIOJIATalOIINX JOKYMEHTOB 110
KYJIBTYpe SJepHOI 0€30MacHOCTH,
pa3pabotanubix MAI'ATO u
POCCHUCKHMH PETYINPYIOIIUMA
opraHaMu, HOPM U MpaBUJI 0OpaIicHUs
C paJMOaKTHBHBIMU OTXOJAMH H
SIIEPHBIMU MaTEpHUAIaMH.
3.Mcnonbp30BaHUE BOCIIUTATSILHOTO
MNOTEHIMaNa Y4eOHBIX AUCIUTUIINH
«KOHTpOJb ¥ TMAarHOCTHUKA SACPHBIX
SHEPreTHYECKUX YCTAaHOBOKY,
«HanexxHocts 000py/1I0BaHUSI AaTOMHBIX
PEaKTOPOB U YIPABICHUE PUCKOM,
«be30MmacHOCTh SIEPHOTO TOTUIMBHOTO
UKJIaY, «S1epHble TEXHOJIOTHH U
9KOJIOTHS TOIJIUBHOTO IIUKIa IS
(dhopMUpOBaHUS TUIHON
OTBETCTBEHHOCTH 3a COOIIOACHHE U
obecrieyeHne Kubepoe30nacHOCTH U
nH(}OPMaLIMOHHON 6€30MacHOCTH
00BEKTOB aTOMHOM OTpaciu yepes3
M3YYCHHE BOIIPOCOB OPraHU3aInN
MH(POPMALIMOHHOM 0€30MacCHOCTH Ha
00BEKTaX aTOMHOU OTPACII, OCHOBHBIX
MPUHIIUIIOB TIOCTPOCHUSI CUCTEMBI
ACYTII snepHbIX 00BEKTOB, METO/I0B
3aIUTHI U XpaHEHUS HHPOPMAIIHH,
TIPUHIIAIIOB TTOCTPOCHUS
ITyOOKOAIIETOHUPOBAHHOM U THOKOM
CUCTEMBI 0€30ITaCHOCTH SIEPHO-
(bu3nYecKUX 0OBEKTOB.

4 .Vcrionp30BaHME BOCITMTATEIHHOTO
MOTEHIIMAaJa CoAepKaHus OJIoKa
JHUCIUILINH «DKOIOTHUS», «CHUCTEMEBI
paAraliMOHHOTO KOHTPOJIS», «OCHOBBI
DKOJIOTMYECKOl 0€30I1acCHOCTH B
SIIEPHON PHEPTETHKE IS
(hopMHUPOBaHHS OTBETCTBCHHON




SKOJIOTHYECKON ITO3UINHN

MTOCPEICTBOM U3YYCHHS BOITPOCOB
o0ecrevYeH s TaKOTr0 YPOBHS
6e3onmacaoctu ADC, ipu KOTOPOM
BO3JICHCTBUE Ha OKPYKAIOIIYIO CPEIY,
obecreurBaeT COXpaHCHHE PUPOIHBIX
CUCTEM, TOJIJICPIKAHUE MX I[EIIOCTHOCTH
1 ’KU3HE00ECTICUNBAOIINX (PYHKITHIHA,
4yepes pacCMOTPEHHE BOIIPOCOB
pasuaiOHHOTO KOHTPOJIS ITPH
3aXOPOHCHHH U TIepepabOTKHU AICPHBIX
OTXOJIOB, BOIIPOCOB 3aMbIKaHHSI
SIIEPHOTO TOILTUBHOTO IMKJIA.

S. CTPYKTYPA U COJAEPKAHUE YUEFHON JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

IL.II

HaumeHoBanue
pasaeJsia yueOHOM
JUCIHHUILINHBI

Henean

Jlexknun/ Ipakr.
(cemuHnapsi )/

JlaGopaTopHbie
padoThIl, yac.

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeJeIs)

MakcumajabHbBINA
0aJu 3a pazgen™*
ATTecTanus
pasneaa (popma*,
HeJeJs)
HNuaukaTopsl
OCBOEHUSA
KOMIIeTeHIUH

8 Cemecmp

CTaI_[I/IOHapHLIC u
HOCUMBIC AO03UMETPBI
q)OTOHHOFO N3JITYyUCHUA

8/8/16

N
a1
M~
®
o

3-I1K-2.1,
V-TIK-2.1,
B-TIK-2.1,
3-T11K-2.2,
V-TIK-2.2,
B-T1K-2.2,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-TIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-I1K-11

NunuBuyanbHbIe
JIO3UMETPBI

9-15

7/7/14

25 Ped-15 | 3-TIK-2.1,
V-TIK-2.1,
B-TIK-2.1,
3-TIK-2.2,
V-TIK-2.2,
B-TIK-2.2,

3-T11K-9,




V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-1IK-10,
B-IIK-10,
3-I1K-11,
V-1IK-11,
B-TIK-11

HUmoeo 3a 8 Cemecmp 15/15/30 50

KouTtpoJbHbie 50 3 3-T11K-2.1,
Meponpusitusi 3a 8§ V-TIK-2.1,
CemecTtp B-TIK-2.1,
3-11K-2.2,
VY-TIK-2.2,
B-T1K-2.2,
3-I1K-9,
VY-TIK-9,
B-TIK-9,
3-11K-10,
VY-I1K-10,
B-TIK-10,
3-11K-11,
VY-TIK-11,
B-T1K-11

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U
(wn) sK3aMeH

CoxkpailieHne HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3/AesIoB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHE
J13 JlomamrHee 3amaHne
Ped Pedepat
3 3ayer
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
8 Cemecmp 15 15 30
1-8 CrannoHapHbie H HOCHMbIE J03UMETPBI (JOTOHHOTO 8 8 16
U3JIyYeHHs
1-8 CranuoHapHbie 1 HOCHMbIE 103MMeTPbI (POTOHHOTO Bcero ayauTopHBIX 9acoB
U3JIyYeHHs 8 |8 | 16
1-2-1 Hepens Oumnutaiig
Omnpoc 00 OCHOBHBIX BUAX B3aUMOCHCTBUS MPSMO U 0 0 0
KOCBEHHO HOHHM3UPYIOMIETO H3IYUEHHSI C BEIIECTBOM
OCHOBHBIE I03UMETPUUECKUE TIOHATHS U BEIMYUHBL. TOHKUH 1
TOJICTBIN JE€TEKTOPBI, U3MEPEHHE IIJIOTHOCTEW TOKA U MTOTOKA.
3-4-s Hepenu




Nonunzarmonnsiii no3umerp. KoHCTpyKUIMS TUIMYHBIX
MOHU3ALMOHHBIX KaMep, BOJIbTAMIIEPHBIE XapaKTEPUCTUKU
[IPU HANIOJIHEHUU KaMep BO3AYXOM U
3JEKTPOINOJI0KUTEIbHBIMU Ta3aMU. DHEPreTH4ecKas
3aBUCUMOCTH UYBCTBUTEIHHOCTH (D3Y) OT TOMIIMHBI CTEHKH
5-6-s Henenu

Hcnonb3zoBanue razopa3psaHbIX CYETYMKOB B JO3UMETPHUH.
[Tpunnumn padotel, 934 cuérunka v myTH €€ yaydiIeHus.
3aBUCHUMOCTD MTOKa3aHUM OT MOITHOCTH J103bl. MHOTOHUTSIHBIE
cuérynku. CrocoObl pacuIMpeHus U3MEPSEMOro quana3oHa
MOIIIHOCTEH J103.

7-8-s1 Henenu

CUMHTHILISLUOHHBIE U3MEPUTEIN MOLTHOCTH J103bI
(dhoToHHOTO M3TyYeHUs. BBIOOp ClIMHTHUILISATOPA, BHIOOD
HapspKEeHUs, nogaBaeMoro Ha @OV u nenuTenb HanpsyKeHUs.
Mertonap! nomaBieHus TeMHOBOro Toka ®OY. Bo3MoxkHOCTE
pacHIMpeHus Auana3oHa /103 B 001acTh MEHBIITNX 3HAYCHHI.

9-15 NuauBuaya bHbIE 103UMETPbI 7 7 14

9-15 NuauBuayaibHbIE 103UMETPbI Bcero aynuTopHbBIX 4acoB
9-10-1 Hepenu 7 | 7 | 14
TepmomtoMuHECTIEHTHBIE 103UMETPhl. OCHOBHBIE THIIBI Ownnaiig
TEPMOJIFOMHUHECIICHTHBIX JICTEKTOPOB U UX XapPaKTEPUCTHUKH. 0 0 0

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

11-12-5 uenenu

PagnodorontoMuHeCIEHTHBIE TO3UMETPBI. TUIIMYHBINA COCTaB
momuHOo(popa. CriocoOb! u3MepeHHst cBeTocyMMbl. CriocoObl
yyumerus: 3Y.

13-14-g1 uenenn

[TonynpoBOIHUKOBBIE 1€TEKTOPHI B 103UMETPHUH. THIIBI
IOJIYTIPOBOIHUKOBBIX J€TEKTOPOB, BEHTUJIbHBIN U JUOIHBIH
pexxuMbl. Peructpaiivs UMIyabCoB U CIIOCO0 YIy4IIeHUs
934.

15-1 nenens

ITpuem pedepatoB

COKpaH_IeHHLIC HAaMMEHOBAHUS OHJIAiH OMIIMIA:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

9K ONEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBEIE IEKIIUU

BM Buneo-matepuainsl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTsl

5CM DNEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
J4(@ VHTEepaKTUBHBINA CANT

TEMBI JIABOPATOPHBIX PABOT




Henean | Tembl 3ansaTuii / Coaepxanue
8 Cemecmp
1-8 CranuoHapHbie 1 HOCHMbIE JI03UMEeTPbI (POTOHHOTO M3JTyYeHHUsI
CranmoHapHbIe U HOCUMBIC JO3UMETPhI (POTOHHOTO U3TyUCHHS
9-16 NuauBuayaibHbIE 103UMETPbI
WHauBuayaIbHbBIC TO3UMETPHI

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

1. TpanuiimoHHbIE JIEKIMH C UCIIOJIB30BAaHUEM MYJbTUMEIUUHON TEXHUKH.
2. PoneBas urpa.

3. [loaroroBka u 3ammura pedepaTos.

4. IIpenycmaTpuBaercs pa3d0p KOHKPETHBIX CUTYaIUH.

5. [Nocenienne 0JHOTO U3 KPU3UCHBIX LIEHTPOB.

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEXKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JTUCIUILTHHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeJiCTaBjeHa B CeAyIoLIel Tadnuiie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI OCBOCHMUA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KIT 1)

TK-10 3-TIK-10 3, JI3-8, Ped-15
V-TIK-10 3, 13-8, Pedh-15
B-TIK-10 3, JI3-8, Ped-15

TIK-11 3-TIK-11 3, I3-8, Pedh-15
V-TIK-11 3, I3-8, Pedh-15
B-TIK-11 3, JI3-8, Ped-15

TIK-2.1 3-TIK-2.1 3, I3-8, Pedh-15
V-TTIK-2.1 3, JI3-8, Ped-15
B-TIK-2.1 3, I3-8, Pedh-15

TK-2.2 3-TIK-2.2 3, JI3-8, Ped-15
V-TIK-2.2 3, I3-8, Pedh-15
B-TIK-2.2 3, JI3-8, Ped-15

TIK-9 3-TIK-9 3, JI3-8, Ped-15
V-TIK-9 3, JI3-8, Pedp-15
B-TIK-9 3, JI3-8, Ped-15

IIkajnbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[[Ixana xkaxa0r0 KOHTPOJIBLHOTO MEPOINPHUATUS JIEKUT B mnpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMAaJILHOTO Oajlila BKIFOUMTEILHO. MTOroBas arrecranus 0 OUCHUIUIAHE oreHuBaercs mo 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT co0oil cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHUI B paMKax TEKYILEro U MPOMEXKYTOUHOTO KOHTPOJIS.



Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOM:

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

Cymma OamnioB

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100 5 — «omauunor

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCIIEA0BATEIIBHO, YETKO U JIOTUYCCKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKON JINTEPATYPHI.

85-89

75-84

4 — «xopouto»
70-74

65-69

3-

60-64 «Y008IEMBOPUMENLHOY

OI1leHKa «XOPOIII0» BHICTABISETCS CTYICHTY,
€CJIM OH TBEP/IO 3HACT MaTePHa, TPAMOTHO U
0 CYIIECTBY M3JIaraeT ero, He AOIycKast
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1eHKa «y10BIETBOPUTEIHHO»
BBICTaBIIACTCS CTYACHTY, €CJIM OH UMEET
3HAHMsSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €r0 JeTaei, JOMyCKaeT HeTOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE ()OPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
HIOCJIEI0BATENILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

2 —

Hwuxe 60
KHEYO0BNIeMBOPUMETLHOY

O1neHKa «HEYIOBIECTBOPUTEIHHOY
BBICTaBIIACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIbHON YacTH MPOrpaMMHOTO
MaTepuania, 0MycKaeT CyleCTBEeHHbIE
omnOku. Kak npasuio, orieHka
«HEYJIOBJIETBOPUTEIILHOY» CTABUTCSA
CTYJEHTaM, KOTOPbIE HE MOTYT IPOJOIKUTh
oOyueHune 0e3 JONOIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIIECH IUCIMILIMHE.

8. YYEBHO-METOIUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 539.1 K78 HCTpyMeHTallbHbIE METO bl paIualiMOHHOM 0€30MacHOCTH : yueOHOoe ocoOue s
By30B, Kpamep-Arees E.A., Tpommn B.C., Mocksa: HUAY MU®DU, 2011

2. 9" K 64 OcHoBbl paguanmonHoi 6ezonacHoctH : , AkumoB M. H., Konnosa JI. A., CaHkT-

[lerepOypr: Jlans, 2022

3. DU K49 Pannanumonnas nosumerpus : monorpadusi, Kpamep-Arees E.A., Cmupuos B.B.,
Kaumanos B.A., Mocksa: HUSY MU®U, 2014

JOITOJIHUTEJIBHA S JIMTEPATYPA:




1. 539.1 K78 UHCTpyMEHTAIBHBIE METOIBI PAIHAIIMOHHON 0€30MMaCHOCTH : KOHCIIEKT JICKITHI: yueOHOoe
nocobue s By30B, Kpamep-Arees E.A., Tpomun B.C., Mocksa: MU®DU, 2003

2. 33 K90 Metouka MCMOIb30BaHMS 33/1a4 U JIEJIOBBIX UT'P B MPENOIaBaHUU MOJTUTIKOHOMHUM : ,
Kynemos B.Y., M.: Beicu.mkoina, 1991

3. 539.1 434 Anepuoe npubopoctpoenue T.2 M3mepurensubie cuctemsl. T.3: [IponsBoacTBo
anmnaparypsl, , MockBa: BocTounslii ropuzont, 2005

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIHEYEHHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

Jucuuniuza [pEINojaraeT OBJaJCHUE CTYAEHTAaMHU IMPEALIECTBYIOMIUX JUCLUILINH,
MOCBSIIEHHBIX JO3UMETPUY MOHU3UPYIOLINX U3IYyYEHHUH, B3aUMOACHCTBUIO U3JIyYEHUN C BELIECTBOM,
MeToAaM sifiepHOW (U3MKH, 3IeKTpoHHMKH. Ilocne ycmemHoro OCBOEHHUS JaHHOW JAMCHUIUIMHBI
CTY/IEHT, IPOW/Il COOTBETCTBYIOIIYIO MPAKTUKY, CMOXKET paboTaTh B MHCTUTYTaX, pa3pabaThIBAIOLIYIO
anmnaparypy, Ha aTOMHBIX 3JIEKTPOCTAHIUAX, B CIy>k0aX BHEIIHEH 103UOMETPUH.

W3 uwnTaemMbIX JEKUUH CTYJEHT Yy3HaeT O KOHCTPYKIMM HWOHH3AIlMOHHBIX Kamep, 00
ONTHMHU3ALMU TOJIIMHBI CTEHOK, O BOJIbTAMIIEPHBIX XapaKTEPUCTUKAX KaMep MpPH MX HAIMOJHEHUU
BO3yXOM M  DJIEKTPONOJIOXKUTEJIBHBIM Ta30M. Y3HaeT O BbIOOpE CIUHTWLIATOpa M
CIMHTWUISIITAOHHOTO JIO3UMETPAa M O BHIOOpPE ONTHMAIBHOTO HANpsDKEHHSs, mogaBaeMoro Ha DDV,
VY3HaeT 0 crmocobax YIydlleHHs HHEPreTHYecKO 3aBHCHMOCTH UYyBCTBUTEIBHOCTU JIO3UMETPOB C
ra3opaspsAaHbIMU CUETUYMKAMMU.

CyliecTBEHHOE BHHUMaHUE YAEIEHO B KypC€ COBPEMEHHBIM METOJAaM HHIUBUIYalIbHOU
JO3UMETPUH.

Hapsiny ¢ nosumerpuyeckoil anmaparypoil OyayT paccMOTpEHBI paliOMETpUYECKHe MPUOOpHI
JUIS OTIpe/ieJIeHHs] aKTUBHOCTH, YAEIbHOM U TOBEPXHOCTHON aKTUBHOCTH, CTENEHU 3arpsi3HEHHOCTU
paboueii TOBEPXHOCTH U OJICIKIbI, IFIOTHOCTEH MOTOKOB YAaCTHII H, TIPEXKJIE BCETO, HEUTPOHOB.

OcoOyro Tpymmny pajJuOMETPUYECKHX YCTPOHCTB COCTABISIFOT CUETYUKHU (CIIEKTPOMETPHI)
YesioBeKa, MCIOJIb3yeMble Ul ONpeAeNieHUsl COAEpX aHHUs WHKOPIOPUPOBAHHBIX PAJAMOHYKIHUIOB U
pacuéra 103 BHYTPEHHEr0 O0JIyueHHS.

Ha ADC pa3merieHo 6osee COTHU TO3UMETPUUYECKUX M PaTUOMETPUUYECKUX OJIOKOB, KOTOPBIE
0o0bEeIUHEHbl B €IUHYI0 ceTh. B Kypce OyayT pacCMOTpeHbl Ha3Hau€HHE M OCOOCHHOCTH paboThI
CHCTEM paJlaliMoHHO-TeXHoJornueckoro KoHTposs (PTK), paguaninoHHOro KOHTpOJIs MOMEIEHUH U



npomrutonaaku (PIIK), paguanuonnoro xonTpons okpyxaromieit cpeast (PKOC). Crynentst Oymayt
3HATH ammaparypy M XapaKTepUCTUKU WH(GOPMAIMOHHO-U3MEPUTEILHON CHCTEMbI PaHAIlHOHHOTO
KOHTPOJIA, TOIIOJIOTUIO CUCTEMBbI, ITIOCTPOCHUC I/IH(i)OpMaL[I/IOHHBIX KaHaJIOB, yCTpOfICTBa HAKOIIJICHUA U
oToOpaXkeHHust H(POPMALIHH.

B pesynprare oCcBOEHUS AMCUUIUIMHOW CTYACHT OyJeT 00jajaTh 3HAHUSIMH M HABBIKAMH JIJIS
pa3paboTKH, OTIagKM W  OKCIUTyaTallid YCTPOWCTB JETEKTUPOBAHHs, IOHMMAaTh padoTy
WH(POPMAIIMOHHO-U3MEPUTEIHLHON CHCTEMBI PAJHAIIMOHHOTO KOHTPOJIS.

JIEeKIIMOHHBIN KypC JOMOIHICTCS COBPEMEHHBIM JIA00PATOPHBIM IPAKTUKYMOM.

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

OrpaHu4eHHOE YHCJIO CTYJEHTOB IO3BOJISIET MPOBOJAUTH 3aHATHSI C AKTHBHBIM BOBJICUEHHEM
CIIylIaTes e B I03HABATEIbHBIN IIPOLIECC, COBMEINAs JICKLIUN C JIEMEHTAMU IIPAKTUYECKHUX 3aHATUN U
CEMHUHApPOB.

JanHplii Kypc Oa3zupyeTcsi Ha 3HAHMAX, MOJYYEHHBIX CTYJEHTaMH B IPeIIECTBYIOIUX
IUCLUUIUIMHAX:  «Jlo3UMeTpusi HMOHM3MPYIOIIUX  M3IydeHuil», «OOmas 5>IeKTpOTeXHHKAa U
3JIEKTPOHUKAY, «IKCIIEPUMEHTANIbHAS s/IepHas GU3UKa.

Kypc HaunHaeTcs ¢ 03HaKOMJIEHUSI CUCTEMBI Ilepefadn eAMHUL oT ['ocynapcTBEHHOro JTajaoHa
pabouum cpenctBam u3mepenus. Cienyer o0paTuTh BHUMaHUE Ha BO3PACTAIONIYIO HEONIPEIEIEHHOCTD
U3MEpSIeMO BEIMYMHBI 1O Mepe ynaneHuss oT [ocymapcrBeHHoro Otanmona. Cpeau oOmmx
TpeOOBaHUH, TMPEABABIAEMBIX K IO3UMETpaM U pPaguoMeTpaM, HEOOXOOUMO 0OpaTuTh BHUMAaHHE
CTY/ICHTOB Ha TEPMHH ITOKA3aTeNIM KaueCcTBa, (PaKTUYECKH 3TO XapaKTepUCTHKA yCTPOUCTB. Cpean HUX
IUIL OCBOCHMS Kypca WIPAlOT TAaKUE€ IIOKAa3aTeNM, KaK [Uana3oH M IOJAMANa30Hbl M3MEPEHHH,
JIMana3oH SHEPruil 4acTUIl, OCHOBHBIE M JIONOJIHUTENbHbIE MorpemHoctd. HeoOxoqumo mnokasarh
pasnuuue B TpeOOBaHUSAX, NPEAbABISEMbIX K UHAMBHYalTbHbIM, HOCUMBIM, IIEPEHOCHBIM MPUOOpPaM.
CrnenyeTt BBIAECINTD OKA3aTENN KaueCTBA MHANBUYaIbHBIX JO3UMETPOB.

Heo6xonuMo naTh B BUJIE pUCYHKA 33/1a4M JO3UMETPOB M PaIOMETPOB U MOKA3aTh UX MECTO B
CUCTEME KOHTPOJIS paAuallMOHHON 6€301acHOCTH.

Kaxaplii CTyAEHT JOKEH BOCHPUHSATH HEOOXOJUMOCTh pPa3pabOTKH M30MpaTenbHBIX
paaroMeTpoB. YCBOUTh (PyHIAMEHTAIbHYIO PAa3HUILY MEXKIY U3MEPEHUEM TOKA U MOTOKA U3JIy4YEHUS U
BBITEKAIOLINE OTCIO[a TPEOOBaHUs K TOJIIMHE JETEKTOpa.

Heo6xonuMo mpuBecTH MpUMEpPhl PErHCTPallMU a-4yacTUll, (POTOHOB IPU TOJIIHMHE JAETEKTOpa
MHoro menbiie 1/0], unmu R u Gombme yem 1/0]. umm R,coorBercTBeHHO. Ilokaxure crpemieHue
NoKa3aHUi K OECKOHEYHOCTH MPU U3MEPEHHH IUIOTHOCTH MTOTOKA M K 2 IIPU U3MEPEHUH TOKa 0 Mepe
YMEHBILIEHUS PACCTOSIHUSL IETEKTOP-UCTOYHUK.

IIpurmacure AByX CTYAEHTOB H IPEMJIOKUTE HMM HAPUCOBATH HA JOCKE 3aBHCHUMOCTh
MOHOHAIPABJIEHHOTO TOTOKA a-yacCTHUI] OT TJIyOWHBI NMPOHUKHOBEHMSI B BEIIECTBO M 3aBUCUMOCTH
IUIOTHOCTU TEpeJaHHON SHEPruu OT TIyOMHBL. YTNOMSHUTE 00 Y3KOM JHEPreTUYECKOM JAHara3oHe
WCITYCKA€MBIX PAJIHOHYKIUJAMH a-4aCTHII.

CrTyneHT JOJDKeH NpEeACTaBIsATh OCOOCHHOCTH pPAaCHpOCTPAaHEHMs a-yacTHIl B BEIIECTBE,
ypoBeHb JMHEeHHON mnepenaun sHeprun (JII13), macmTa®d mpobera a-yacTul, peaau3alMio STHX
CBOMCTB TmpH pa3paboTke OJIOKOB JETEKTUPOBAaHUS M30MpaTenbHbIX pajguoMeTpoB. HauaTth
paccMOTpeHHe a-paJuoOMETPOB CIEAYET C PaCIPOCTPAHEHHBIX BO BCEM MHUpPE MPUOOPOB € AUCIIEPCHBIM
CUMHTWIUIATOPOM. IlokakuTe mpu HmpocTeMlIed OLEHKE Pa3HHIy B TMOIVIOIIEHHBIX JHEPrUsX IpPHU
B3aUMOJICVICTBUU a-4aCTHI] U DJIEKTPOHOB.



3areM cienyeT AaTh OMHMCAHHME MPHUHILMIA PabOTHl MPOMOPLHMOHANBHOrO cuérumka. HyxHo
[I0Ka3aTh CXEMY MCIIOJIb3yEMbIX KOHCTPYKIIMM.

[Tpurnacure CTYACHTOB BBICKA3aTh MX MHEHHME O 3aBHCUMOCTH KO3(h(HUIIMEHTa Ta30BOTO
ycwienus (KI'Y) ot quamerpa HUTH, HaPSKEHUS U 1aBIICHUS.

[ToguepkHUTE HEXENATENbHBIN 3((EKT OT MPOHUKHOBEHHSI B OOBEM CUETYMKA BO3IyXa H
MapoB BOJBI.

[Ipu paccMOTpeHHH MOIYNPOBOJHUKOBBIX JAETEKTOPOB MPHUIJIACUTE KOTro-Iu0O0 U3 CTYIEHTOB
OOBSCHUTH NMPUHIMI paboThl. JlaliTe KpaTkoe HAIOMHHAHHUE O CTPYKType AETEKTOpa, 3aBUCHMOCTHU
HIMPUHBI Tepexona oT HampsikeHus. CTyOeHT JODKEeH IMOHATh, MOYeMy B IOJIY-IIPOBOJHHUKOBBIX
(TITTLJT) pagromeTrpax 00s3aTeIBLHO HCIIOIB3YIOT 3aPSA0YyBCTBUTEIBHBIA YCHIUTENb.

JlaiiTe 3aBUCMMOCTb IOIPABOK OT TOJIIMHBI OKHAa JETEKTOpa Uil TOHKOIO U TOJICTOrO
UCTOYHUKOB. [IpruBenuTe pUCYHOK, KaK MEHSETCS a-CIIEKTP OT TOJILIMHBI UCTOYHUKA.

[Ipu m3ydyenum paszznena o b-pagmomerpax HEOOXOAMMO BCIOMHHUTH O THUIMYHBIX CIIEKTPax
AJNIEKTPOHOB M TMO3UTPOHOB, MX MPOXOXKICHUM Yepe3 BEIIECTBO, YTO  HEOOXOAMMO IpPHU BBEACHUU
MOTPAaBOK Ha MOTJOUICHHE b-U3TydeHHs B OKHE WJIM CTEHKax JeTeKTopa. 3HAaTh OTBET Ha BOIPOC,
MoYeMy MpPEeaNOoYUTAIOT OPraHUYECKHUE KPUCTaIbl B OJIOKaX IETEKTHPOBAaHUS M KakK MOAOUpAaTh
TOJIUHY CHUHTWUIATOpA. [lpu uccrenoBaHusx 3arpsA3HEHHOCTH BOJbI, MPOAYKTOB MUTAaHUSA U T.II.,
YPOBHH aKTHBHOCTH OBIBAIOT MaJbl, M ()OH CIYKHUT CEPhEIHON MOMEXOH, KAKOBBI MIPHPOTHBIE METOIBI
YMEHbILIEHUS BKJIaJa oHa.

JlaiiTe CTpYKTYpHYIO CXE€MYy YCTaHOBOK Mayoro ()oHa M camMoro 4yBCTBUTEIBHOTO B MHPE
pagnometpa PBK-4 em, ucnonb3yroiiero Metro coBnagaeHuil. OcTaHOBUTECH Ha MpoOeMe U3MEpeHus
TPUTHSI; OMUIINTE CXEMY PaJUOMETPOB ISl PETUCTPALIM AKTUBHOCTHU MPOO C TPUTHEM.

PaccmoTpeB pamuomerpsl a- U b-WM3NydeHHUs, CleAyeT MepedTH K paguoMeTpaMm ra3oB H
aspo3onedd. Hapucyiite cxeme paauoMeTpa ra3oB C BOJOKOHHBIM (UIBTPOM I OCAXKJICHUS
aspo3osieid. OcTaHOBUTECH Ha Ipo0sIeMe IpalyupOBKH ra3opaspsiHoro c4éryrka B 00bEMHOI TpyoOe.

IIpu omucaHuM paguoOMETPOB JKUAKOCTEW, BKIIIOYAsi BOAY, KPAaTKO OIUIIUTE IOIPY’KHBIE
JE€TEKTOPBI.

OOBIYHO HET HEOOXOJIMMOCTH B HCIIOJIb30BAaHUU g-PaJMOMETPOB, a MPUMEHSIOT OOBIYHO g-
no3umerpel. CTYIOEHT JAOJKEH BCIIOMHUTb, 4YTO TaKO€ TIIOMJIOIIEHHAas J103a U KepMa, KaKOBBI
TpeOoBaHUs K NPUOIU3UTEIILHOMY SKCIIEPUMEHTAILHOMY OIPENEICHUIO KEPMBI.

[Tpurnacure cTyaeHTOB OOBSCHUTH, YTO TAaKO€ HSKBHUBAJCHTHAs /1032 W SKBUBAIECHT J03bI,
OllepallMOHHbIE BeIU4YUHbI. HartoMHUTE, 32 KAKUM 3KPaHOM CIIEAYET U3MEPSTH MOIJIOIEHHYIO 103Y.

Heo6xonuMo moKka3arh, Kak BbIOpaTh O0BEM M HANpPsHKEHHE MOHM3ALMOHHOTO J103UMETpa,
IIPEICTaBUTh DHEPrETHUUECKYI0 3aBUCUMOCTH INTOKa3aHWW JO3MMETpa MPU PA3HBIX TONIIMHAX CTEHKU
KaMephl.

[Ipu paccMOTpeHHH CHUHTHUISIMOHHBIX JIO3UMETPOB HEOOXOJUMO OOBSCHUTH, KaKoM
CIMHTWUISTOP TPEANOYTUTEeH, KaK BBIOpaTh AMANAa30H NPUKIAIBIBAEMOIO HANpsHKEHUS M Kak
OIICHUTH aHOJIHBIA TOK.

TepMOoIIOMUHECIIEHTHBIE JETEKTOPBI HAllUIA TOBCEMECTHOE MPUMEHEHUE JIUIs1 MHINBUyadIbHOU
no3umeTpuu. OOBACHUTE, KAKOBBI CIIOCOOBI CUUTHIBAHUS MH(POPMALIUH, KaK YIy4IIUTh 1030ByI0 D3U
J03UMETPOB, MOTYEPKHUTE, UTO HAOOP JETEKTOPOB U MYJIbT - €IUHOE IIEIIO0E.

CryneHT noKeH UMETh IPECTaBIeHHE O Paluo(OTOIIOMUHECIIEHTHBIX 1I03UMETpax, crocooe
CUUTBHIBAaHUS UHPOPMAIIK, METO1aX MOJIep>KaHNs CTAOUIIBHOCTH annapaTyphl.

[TpuBenuTe pUCYHOK, MOKA3bIBAIOIINN CIEKTP MOIJIOMIEHUs (POTOHOB CBETa JJi OOJIy4EHHOTO
U HeoOJy4y€HHOro JIETEKTOPOB U, COOTBETCTBEHHO, CIEKTpPbl 3MHCCcUM cBeTa. [y crabuinsanuu
YYBCTBUTEJILHOCTH YCTAHOBKU IMPUMEHSIOT MEPHUOJUYECKYI0O B IPOIECCE CUMUTHIBAHHS IMOKa3aHUN



NapTUU JETEKTOPOB JINOO YCTAaHOBKY CTEKJa C OKHCIaMHM MapraHia, Ju0O CBETOBOTO CUTHAala OT
MCTOYHHKA CTAOMIIBHOTO CBEYCHUSI.

[Tpu n3yueHuu JO3UMETPOB C ra3opa3psAaHbIMU CYETUNKAMU CTYACHT JIOJDKEH MOHSTh, I0YEMY
BO3MOKHO M3MEPEHHE 103l MJIM MOIHOCTHU J03bI, KOTJ]a CUTHAJI HE 3aBUCHUT OT dHEPruH (OTOHOB (U
COpTa YacCTHI]), KAKOBbI IIyTH YJIy4llleHHus q030Boi D3Y.

[Tokaxkute, 4TO AN JETEKTOPOB, MMEIOIIMX H30BITOYHYK YYBCTBUTENBHOCTh K (POTOHAM
MaJIOM SHEpruM, UCHOJIb3YIOT Nep(hOPUPOBAHHBIE SKPaHbl U3 KaaMUsl, 0JloBa. TpedyeTcsi NoHMMaHue
3aBUCUMOCTH CKOPOCTH CY€Ta OT MOILHOCTH J1O3BI.

HelTpoHHOE WM3IIydyeHHE XapaKTEpHU3YeTCs NPOTSHKEHHBIM JHEPreTUYECKUM CIIEKTPOM OT
MUJUIMAJIEKTPOHBOJIBT 10 AECATKOB M»aB.

B pagmannonHo#l 6€30MacHOCTH MOBCEMECTHO NMPUMEHSIOT PaIHOMETPhl OBICTPBIX HEUTPOHOB
Ha OCHOBE JMCIIEPCHOTO0 KOMOMHUPOBAHHOTO CHUHTHIUIATOPA M HEOOXOAMMO MpencTaBisaTh ero O34 u
BO3MOYKHOCTh €€ MHTEPIIPETAUH MMOPOroBOM (pyHKIMEH. [l qeTeKTHpOBaHMs TEIIOBBIX HEHTPOHOB
HCHOJb3YIOT TUCIIEPCHBIE, HACHILICHHbIE OOPOM CLUHTUIUIATOPBI UM KOPOHHBIE OOpHBIE CUETUMKH, a
MHOTJa HanonHeHHble 3He cuérunku.

CTyneHT NOJDKEH IOHMMaTh, Kakhe BO3MOXKHOCTH OTKPBIBAET METOJX INPEABApPUTEIBHOTO
3aMeJUICHHs] HEUTPOHOB BO «BCEBOJIHOBBIX» CUETUMKAX U JO3UMETpaX.

YacTtb Kypca MOCBSIIEHA U3YYEHHUIO PaJOMETPOB-CIIEKTPOMETPOB.

B nepByro ouepenp HEOOXOAMMO IMOKa3aTh BO3MOXHOCTH, NMPHUHLMII padOThl U Ha3HAYCHHE
CUMHTWUISIIUOHHBIX, IOJYINPOBOJHUKOBBIX CHEKTPOMETPOB. OOBSICHUTH, YTO Takoe HIpuOopHas
¢dopma nMHHMHM, KaK CBs3aHAa NIMPHHA NHKA Ha TONYBBICOTE C aucrnepcuei. HeoOxoammo yBsi3aTh
METOAbl 00pabOTKM NPUOOPHBIX CHEKTPOB C PELICHHMEM HHTErpalbHbIX ypaBHeHHH. HeoOxomumo
IPEJCTaBIATh 3aBUCUMOCTh 3((EeKTUBHOCTH, (OpPMBI JIMHUM UM paspeuieHus oT o0béma
cUMHTWLIATOPA. CTYyIEHT IOJKEH NPEACTABIATh JOCTOMHCTBA U HEAOCTATKU MOJIYIIPOBOAHUKOBBIX U
CLMHTWUISILIMOHHBIX CIIEKTPOMETPOB.

Jlis a-crieKTpOMETPUM OOBIYHO HCIIOJIB3YIOT KPEMHHUEBBIE MOIYIPOBOJHUKOBBIE JE€TEKTOPHI.
Hanomuute cryneHTaM O 3aBUCHMOCTH CIIEKTpa SMUCCHMM U3 MpoO oT TommuHbl. [lokaxure
3aBUCUMOCTH ()OpPMBI UMITYJIbCA OT IIKPHUHBI Iepexoa. Ocoboe BHUMaHuE YIEIUTe CUCTEMAaM U CETAM
paguamoOHHOTO KOHTPOJIs, cOOpY U nepenayue nHopmaIuu.
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