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Conepxanue
|. Llenu u 3anauu AUCHUIUIMHBI (MOTYIIS)
Il. Mecto nucuumiunsl (Moayiis) B crpykrype OITOIL
Ill. TpebGoBaHnus k pe3yiabTaTaM OCBOCHHS AUCITUTUIMHBI (MOTYIIS)
IV. Conepxanue U CTPYKTypa AUCIUIUTHHBI (MOJTYIIS)

4.1 ConeprkaHue AUCUUILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM, C
yKa3aHHEM BUIOB y4eOHBIX 3aHATUN U OTBEIEHHOTO Ha HUX KOJIMYECTBA
aKaJeMHYECKHX 4acoB

4.2 T1nan BHeayAUTOPHOW CaMOCTOSATEIbHOM PabOThl 00YUJaIOMIUXCS 11O
JTUCIUILINHE

4.3 ConeprkaHue yueOHOTO MaTepuaia

4.3.1 IlepeueHb ceMHUHAPCKUX, MPAKTHUECKUX 3aHATUH U JJa0OPATOPHBIX
pabor

4.3.2. [lepeuens TeM (BOIPOCOB), BHIHOCUMBIX Ha CAMOCTOATEIHHOE
U3YYEHUE B PaMKaX CaMOCTOSITEIIbHON pabOThI CTYAEHTOB

4.4. Meroanueckre yka3zaHus 110 OpraHU3alui CaMOCTOATEIbHON
paboThI CTYIEHTOB

4.5. IlpumepHast TeMaTUKa KypCcOBBbIX paOOT (IIPOEKTOB)

V. Y4yeOHO-MeTOANYECKOE u nH(popMaoHHOE oOecrieueHue
MUCIUTUTHHBI (MOJTYJIS)
a) MepeveHb JIUTEPaTyphbl
0) mepuoANYECKUE U3IaHUS
B) CITUCOK aBTOPCKHUX METOJMUYECKHUX Pa3pa0d0TOK I') 6a3bl TaHHBIX,
MTOMCKOBO-CIIPABOYHBIE M HH(OPMAITMOHHBIC CUCTEMBI
V1. MarepuanbHO-TeXHHUECKOE 00eCcTieueHUE TUCIUTUTHHBI (MOIYIIS)

6.1. YuebHo-mabopaTopHoe 060pyL0BaHHE:
6.2. IIlporpamMHOe oOecrieueHme:
6.3. TexHuueckue U EKTPOHHbBIE CPEJICTBA O0OyUEHUS:
VII. O6pa3oBarenbHble TEXHOJIOTUH
VIII. Ouienounble MaTepualbl Jis1 TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHON

aTrecrauu



|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJISA)

Hesn ChopmupoBaTh y CTYICHTOB NOHUMaHHME (DU3MUYECKHX MPOIECCOB, KOTOPHIC
JIEKaT B OCHOBE METOJOB PErMCTPaliM HOHU3HPYIOIINX U3JIy4CHUN.

®opmupoBaHue MpohecCHOHATFHONW KOMIIETEHTHOCTH B COOTBETCTBHH C PAa3BUTHEM Y
y4alluxcsl Ka4ecTB JIMYHOCTH O€30MacHOro THIA, OCBAMBAIOLIEH OCHOBBI 3allIUThI YEJIOBEKA U
o011ecTBa OT COBPEMEHHOT'O KOMILIIEKCA OMACHBIX (PaKTOpPOB.

3agayn CryzeHT [OJDKEH 3HAThb OCHOBHBIE THIIBI JI€TEKTOPOB HOHU3HPYIOLIETO

U3JIY4YEeHUSI U yMETh Ha OCHOBE IMOJYYCHHBIX 3HAHUU BBIOMPATh TOT WJIM MHOH THII JETEKTOPA,
UCXOJ U3 IPAKTUYECKHUX 3a/lad, ITOCTABJIEHHBIX B XOJ€ €ro JajbHeimell npodeccuoHaaibHON
JesTeabHOCTH. MMeTh mpeacTaBieHne O KBAHTOBOM MEXaHUKE, AAEpHOW (M3MKE, ONTHKE U
CIIEKTPOCKOIIUH.

W3yuuTth M OCBOMTH OCHOBHBIE IPOLIECCHI, IPOUCXOJAIIME IPU B3aUMOAECHCTBUU
U3IIy4EHUS C BEILECTBO;

O3HAKOMHUTBCSI C  OCHOBHBIMU  THUIAMHM  [a3opaspsiiHbIX, B  TOM  YHUCIE
IIPONOPLUOHAIIBHBIX AETEKTOPOB, OJYIIPOBOJHUKOBBIX U CHIMHTUJUIALIMOHHBIX 1€TEKTOPOB;

U3YYUTh U OCBOUTH METOJAbl PETUCTPAMM HNOHU3HUPYIOIIUX H3IYyYEHUH C MOMOIIBIO
ra3opaspsiiHOro U CUMHTWIISILIMOHHOTO 1€TEKTOPOB;

U3YYUTh U OCBOUTH OCHOBBI JIO3UMETPUU C IMOMOIIBI0 JETEKTOPOB MOHU3HPYIOIIETO
U3ITy4EeHUS,

U3Y4YUTh B KOMIUIEKCE COBPEMEHHbIE MPOOJIEMbl NPUMEHEHUs pa3IM4YHOIO THUIA
JIETEKTOPOB, Pa3pabOTKU 1€TEKTOPOB HOBOT'O MOKOJICHHS.

1. MecTo aucuunjmubl B cTpykType OOII:

JucuumimHa oTHOCUTCS K 0a30Boi yacTu npogeccuonansHoro nukia b.1. Jlerekropsl
M3JIyYCHHH SIBISIETCS CAMOCTOATENIBbHBIM PA3AesioM NPUKIAAHOW siiepHOi pu3uku. /leTekropsl
W3JIYYCHHI C BEIIECTBOM OXBATHIBACT IIUPOKUN KPYT (PU3UUYECKUX MPOIECCOB, PACCMOTPEHHBIX
paHHee B Kypcax siilepHO# (PM3MKH, KBAHTOBOW MEXaHHMKHM, ONTHKH M CIEKTPOCKONMH.
IIpoueccsl, NpoOUCXOAAIIME IPU JACUCTBUM HOHM3UPYIOIIMX W3JIYYCHHM HAa 4YelOBEKa,
paccMaTpHUBaIOTCS B pa3zeiic BBeACHHE.

3HaHUA, TOJY4YEHHBIE CTyJAEHTaMHU TIOCIe W3yYEHUS JAUCHUIUIMHBI “‘JleTeKTophI
U3ITy4eHUI”’, WCIMONB3YIOTCA JAaliee MPU HM3YyYEeHUH TUCIUIUIMH “‘PagmanmonHas Ouonorus”,
“IIpakTUKyM 1O METOJaM UCCJIEI0BAHUS MaTepHaIOB”, “MeTo/ bl TMarHOCTUKU U BU3yaJIU3aIluU
B Meaunuae”’, “HHbopMallmOHHO-IPOrpaMMHBIE KOMIUIEKCHI B METUIIMHCKOW Qu3uke”,
“OCHOBBI MEIUIIMHCKON TEXHUKA .

I11. TpeGoBaHus K pe3yJibTaTaM 0CBOCHUS IMCHUTNIMHbI

[Iporecc u3ydeHust TUCIMUILIMHBI HAITPaBJICH Ha POPMUPOBAHUE CIEIYIONUX KOMIIETEHITUMN:

Oo0mexyabTypHblie Komnerenuun (OK):
Ipodeccuonanbubie komnerennuu (MK): IMK-1, MK-2
OO0mme npogeccnoHaIbHbIE KOMIIETEHINH:

Komnerenuus HNuaukatopsl PesyabTaTsl 00yyeHHs




KOMIIeTeHIN

1IK-1

Cnocoben ynpagnamo
Kauyecmeom Qhu3uuecKux u
MexXHU4ecKUx acnekmos
Jy4esou mepanuu

3HaTh:

OCHOBHBIC (DH3UUYECKHUE TMPOIIECCHI,
JIeXKaIIMe B OCHOBE pPErucTpaluu
WOHUBHUPYIONIUX  HU3JIYYCHHH ¢
MMOMOIIBIO  TTOJIYIPOBOIHHUKOBOTO,
CLMHTHUISIIIOHHOTO H
TEPMOJIOMUHECIICHTHOTO
JIETEKTOpa.

YMmers:

[IpoBoauTs npocreime
U3MEPEHMS C TOMOIIBIO
HMOHU3ALMOHHON KaMephl,
cuetymka ['eiirepa,
CUUHTWUISILIMOHHOTO U
TEPMOJIFOMUHECLICHTHOTO
JETEKTOpa

Bunaners:

METO1aMH 00pabOTKK CHTHaja IPH
U3MEPCHUSX
TEPMOJIOMUHECIICHTHBIM U
CIUHTH LIS IIHOHHBIMH
JI03UMETPaMHU.

1IK-2

Cnocoben peanuzogvieanms
0o3umMempuieckKoe
obecneueHue 1y4esoll
OUASHOCTMUKU

3HaTh: OCHOBHBIE (hU3UYECKHE
IPOIIECChl B3aUMOJIEHCTBUS
(hOHOHHOTO ¥ HEUTPOHHOTO
U3JIy4EeHUH C BEIIECTBOM;
OCHOBHbIE (PU3NYECKUE MPOLIECCHI
B3aUMOJICHCTBUS 3apsHKEHHBIX
YaCTHI] C BEIIECTBOM;

Tumbt CHMHTUJUISLIUOHHBIX
JIETEKTOPOB

YMers:

OueHuBaTh /1036l paJvalny,
Bri6upats Hanbosee moaxoasamii
THUII JETEKTOPA U3Iy4YEHUN B TON
WIN MHOM CUTYyalluu

Bnanets:

METOJIaMH TEOPETUIECKOTO
pacuera U dKCIEepUMEHTAIbHON
OII€HKHU MHOTJIOIEHHON N035I
WOHMU3UPYIOIINX U3ITYyYEHH.

V.

CoaeprxkaHue M CTPYKTYpPa IMCHUILIHHBI (MOXYJIsT)




O0BeEM IUCIIUIUIMHEI COCTABIAET 4 3a4eTHBIX eauHUIB], 144 Jacos,

B TOM yHcIIe /3 yaca KOHTAaKTHOU paboThl, u3 HuX 40 4acoB JEKIIMOHHON pabOTHI.

3aHATHS TPOBOJATCA TOJBKO B O4YHOW (opme 0OydeHHs C NMPUMEHEHHEM JIHUCTAaHI[MOHHOTO
KOHTPOJISI CaMOCTOSITEIbHOM PAa0OTHl CTYACHTOB 4epe3 AJICKTPOHHYI HH(DOpPMAIMOHHO-
oOpa3oBaTenbHy0 cpefy (akyiabTeTa. DIEKTPOHHON M JUCTAHIHMOHHOW (opM OOydeHHUS HE
peycMaTpuBaeTCsl.

Ha na6opatopusie pabotsl oTBoAUTCS 20 ayTMTOPHBIX YacOB.

dopma NpOMEKYTOYHON aTTECTALUU: 3a4ET.



KOJIUYE€CTBA AKAACMHUYCCKHUX YaC0B

4.1. Coz[ep;lcafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUI0B y‘leﬁHle 3aHSITHH M OTBEJIEHHOI0 HA HUX

Ne Pasgen gucumnnmHbl/Tema dopma TeKywero
n/H © Buabl yuebHoM paboTbl, KOHTpons
e BK/IIOMAA CAMOCTOATE/IbHYIO paboTy obyyatowmxcs, | ycnesaemoctu/
§ NPAKTUYECKYIO NOATOTOBKY U TPYA,0EMKOCTb dopma
g (B wacax) NPOMEXKYTOUHOM
- aTTrecrauum
g = (no cemectpam)
g KoHTaKTHan paboTa npenoaaBaTens ¢ %’
. E § obyuarowmmmca § o
S | 23 z 8
g 3 % 9 Nekuma | Cemmmap/ KoHcynbTauus 5 3
o o =3 MpakTuueckoe, g
5 3 ™ B nabopaTtopHoe S
O o S o 3aHaTtue/ ©
1 2 4 5 6 7 8 9 10
1 Paspen 1 BeegeHue. 4 2 10 Onpoc. PeweHne
3agay
2 Paspen 2 MoHU3aLUUOHHDbIE AEeTEKTOPbI 4 2 10 Onpoc. PeweHune
3agav
3 Paspen 3 NonynpoBoaHUKOBbIE AETEKTOPbI 4 2 14 Onpoc. PeweHune
3agav
4 Paspen 4 CUMHTUANALMNOHHbDIE AETEKTOpPbI 20 8 20 PeweHue 3apau.
MpakTnyeckas
paborta
5 Paspgen 5 TepmontommHeCUeHTHble 8 6 17 PeweHwne 3apau
DEeTEeKTopbI
KCP 4 1
Utoro yacos 73 40 20 71







4.2. Ilnan BHeayAUTOPHOI caMOCTOSITE/IbHOM PadoThl 00y4aAOIIMXCS MO AUCHHUILIUHE

CamocrosiTenpHas paboTa 00yJarmuxcs VuebHo-
METOANYECKOE
Ouenounoe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | Tpy/0eMKOCTb CH CIICTEO obecneyeHue
UA CaMOCTOATCIBHON PAOOTBL | oo e rns (uac.) pea CaMOCTOSATEIILHOU
paboTHI
Pazpensr 1,2, 3 Pentenune njomMainHux 3agad u 1-3
N B teucnme 3agaun u
1 MOJITOTOBKA K Ta0OpaTOpHOit 34
pabore ceMecTpa YIIPAKHCHUSA
Paznen 4 Pemrenue nomamnux 3anay. Mocue 1-3
[ToaroroBka 0630pa 3aBepLIeHus
2 JIUTEPATYPHI 10 CBOWCTBAM | JeKuwuii 1o 20
CLHUHTUIUIATOpA, HOATOTOBKA K | /@HHBIM
11abopaTopHOii paboTe pasieiam Onpoc
Paszgen 5 IMocne 1-3
Penrenne noMamHux 3a1a4, | sasepuenns
3 MOJIFOTOBKA K TaOOPATOPHOM | Jekiwmii mo 17
pa60Te JaHHBIM
paszzenam Joxnan
OO6muii 00beM caMOCTOATEIHHOM PabOThl O JUCHUILTHHE (Yac) 71
N3 Hux o06beM camMoCTOSITENbHOM pabOThl C HCIOJNB30BAHMEM JJIEKTPOHHOIO OOY4YEHHUS H
JVCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (4ac) (yKa3aTh NPy HATUYHIH)




4.3.Conepxxanue y4eOHOro MaTepuasa
Pa3znen 1 Beenenne

1.1 Bgeoenue KpaTtkas uCTOpHs pa3BUTHsI I€TEKTOPOB U3IYUEHUM U 3alUThI OT JEHCTBUI
MOHU3UPYIOIIUX U3JIyYCHUH HAuMHAasi ¢ OTKPBITUS pEHTTEHOBCKUX JIy4el U paJilOaKTUBHOCTH.
OcHOBHBIE IOHATHS JO3UMETPUHU.

1.2 Bzaumooeiicmeue uznyuenus c éeujecmeom ®oroddpdexr. KomnroHoBckoe paccesHue.
O06pa3oBaHue 3NIEKTPOH-TIO3UTPOHHBIX Map. AHHUTHISIIMS. [ToHsATHE CBSI3aHHBIX YaCTHI] B Mape.
KBanToBas Tenenopranus. 3akoH ociabnenus y3koro nydka. Ceuenne paccessaus. Koadduuument
ociabnenust. KoadummeHTs! nepegaun u noriomeHus 3Heprun. DPpGeKTHBHBIN aTOMHBIH HOMED
BEIIIECTBA.

Pasnen 2 MoHn3anMoHHbIE 1€TEKTOPDI
2.1. Honuzauyuonnasa kamepa. Ilponeccsl noHU3aluu B ra3zax. Pacnpenenenue 3apsaaa B kamepe u
€ro u3MepeHue. Y CTpoicTBO U paboTa ¢ KaMepaMHu MOCTOSIHHOTO ToKa. Jlo3umerpust ¢
UCII0JIb30BaHNE NOHU3ALMOHHOM KaMmephl. [I[pruMeHeHre HOHU3alMOHHBIX KaMep. MMnynbcHbIN
peXUM paboTHI.
2.2 IIponopyuonanvuvie oemexkmopovt u cuemuuxu Ieitzepa. llpunnunel pabotel. [pehd u
maddysus B razax. Jlapuanoe ymHoxxenue. [Iponopruonansasie cuetunk. Cuerunku [ eiirepa.

Pa3nen 3 IloaynpoBoagHNKOBBIE 1€TEKTOPBI

3.3 Pecucmpayun UOHUUPYIOULE20 U3NYYEHUA C NOMOU{bIO HOAYRPOBOOHUKOGLIX O€mEKmOopos.
[TonmynpoBOHUKOBBIE ~ CBOWMCTBAa.  B3auMopeicTBHe  HOHU3HMPYIOIIETO  M3IYYEHHUS  C
noJiynpoBogHukaMu. KoHpurypauus noiynpoBoHUKOBOIO AETEKTOPA

3.4 I'epmanuesvie u Kpemnuegvle oemexkmopsl. KoHpUrypauus repMaHueBOro J1eTeKTopa.
OnepanvoHHbIE XapaKTEPUCTUKH T'€PMAHUEBOT0 AeTekTopa. OnepalnoHHbIe XapaKTePUCTUKI
KPEMHHEBBIX JETEKTOPOB. ['epMaHNeBbIe U KPEMHHUEBBIE IETEKTOPBI B TaMMa-CIIEKTPOCKOIHH.

Pa3nen 4 CuMHTH/LISINUOHHBIE 1€TEKTOPBI

4.1.Pecucmpayus uoHU3UPyIOuwux u3ayueHuil ¢ HOMOuw{bI0 Cyunmunnamopa. Bzaumopaencraue
U3JIy4eHUs CO CUMHTHILIATOpOM. OCHOBHBIE CBOMCTBA CUMHTHILIATOPOB. KoHpurypanus
CUMHTWUISILIMOHHOTO 1eTeKTOopa. OIHORIIEKTPOHHBIN, UMITYJICHBIN U TOKOBBINA PEKUMBI.

4.2.0p2anuuec1<ue CUUHMULIIAMOPDbL. CI_II/IHTI/IHHSII_[I/IOHHHﬁ MCXAaHU3M B OpTaHNYCCKOM
CIMHTHUJLIATOPC. Twumel OPraHN4YC€CKUX COUUHTUILIATOPOB. CsoiicTBa OpTraHU4YCCKUX
CHUHTUJUIATOPOB.

4.3.Heopzanuueckue cyunmunnamopsl. [IpeoOpa3oBaHne YHEPTUU B HEOPTaHUIECKOM
CIIMHTHUJLIATOPCEC. OcCHOBHEBIE CBOMCTBA HCOPTaHNMYCCKUX COUHTUIIIIATOPOB.

4.4. @omonpuemnuKku 0131 CUUHMUTIAYUOHHBIX OemeKmopos. DOTOAIEKTPOHHBIE
YMHOXHTENN. XapakTepucTuku hotokaTonoB. @otoauoast. [ uOpuHbIe POTOITEKTPOHHBIC
yMHOxuTenu. [Iporecc peructpanuy CUUHTHUIAHOHHBIX UMITYIbCOB. CTaTUCTHKA MTPH
peructpauuu GpotosnexkTpoHoB. O6padoTKa UMIYILCOB OT oTonprueMHuka. [Ipunuun padboTs
AIIL Buasr AIIL

4.5, Hpumeueuue CUURMUTLIAUUOHHbIX Oemelcmopoe. OcHOBHEBIE HaIrpaBJICHHUA raMMa-
CIICKTPOCKOIINH. HpI/IMCHCHI/IC CIHUHTHUIUIATOPOB IPU PAAUOJIOTUICCKOM MOHUTOPUHTIC.



CuuHTHILIIATOPHI B 103uMeTprH. CUMHTHIUIATOPBI B METUIIMHCKOM ToMorpadun. beicTpeie
IPOILECCH] B CHUHTUIIIATOPAaX. CUMHTHIIIATOPHI B (PU3HKE BHICOKUX SHEPIHH.

Pa3nen 5 TepmosroMuHecIHeHTHBIE 1€TEKTOPBI

5.1 TepmosnroMunecueHTHbIN MeTOA. BBenenne. Moaens Pannanna -Yunkuaca. Meroas
oTpeseNieHUs] KHHETHIECKUX mapaMeTpoB. OCHOBHBIC JO3UMETPUIECKHIE XapaKTePUCTUKU
TEPMOJIIOMUHECIICHTHBIX JETEKTOPOB. TE€PMOITIOMUHECIICHTHBIE METO/IbI I03UMETPHH
HEUTPOHOB.

5.2 ®oTocTUMYJIMpPOBaHHAasI JJIOMUHecHeHIHs1. OcHOBBI 1o3uMeTpun ¢ oMot OCJI (OCII)
IeTeKTOpoB. OCHOBHBIC TUIIBI JIETEKTOPOB

1.3.1. IlepeyeHb ceMHUHAPCKHUX, NPAKTHYECKUX 3aHATHII 1 J1a00PATOPHBIX padoT

Ne Ne HanmeHoBanue TpyroemMkocTs Ouenoynsie | Popmupyembie
I/H | pa3geia CeMUHAPOB, (1ac.) cpeacrsa KOMIIeTeHIIM U
U TeMBbI NPAKTUYECKUX U Bceero | U3 Hux (uHaAMKATOPBI)*
JIa00pPATOPHBIX padoT | YacoB | MpaKTHYeCKAasi
MOAr0TOBKA
1 2 3 4 5 6 7
1|1 Pemenune npaktiueckux | 8 8 Onpoc IK-1, IIK-2
3a/1a4 10 TeMe
B3aUMOJICHCTBUE
W3JIy4E€HHUSI C BEIIECTBOM.
2 12,3 3HAKOMCTBO C 8 8 Omnpoc IIK-1, IIK-2

VOHU3ALMOHHON KaMepou
1 cueTyukowm [ eitrepa.
JlaGopatopHas paboTa

3 |5 N3mepenne 8 6 Kontponsnas | IK-2
HOTJIONIEHHOH JT03bI pabora.
TEPMOJIIOMHUHCCIICHTHBIM
METOIOM C
VICTIOJIb30BaHNE

MOHOKPHUCTAJIIINYECKOTO
JIETEKTOpa Ha OCHOBE
¢dTOpHCTOrO AUTHS.

4...14 ['amma-cniektpomerpusi ¢ | 8 8 Kontponsnas | IIK-2
MTOMOIIIBIO paborta
HEOPraHUYEeCKOTro
CIMHTHIUISITOPA.

4.3.2. llepedyeHb TeM (BONPOCOB), BHIHOCHMBIX HA CAMOCTOSITEIbHOE U3YUYeHHEe CTY/IeHTAMH B
pamkax camocrositeqibHOi padorsl (CPC)



Ne Tema 3apaHue dopmupyemasn nakK
n/n KomneTeHuuA
1 2 3 4 5
1 | [Ipumenenue cuuHTILIATOPOB | [lonck u IK-1 Ounenka
B Tomorpadun. O630p H3y4YeHue
JUTEPaATypPHI 1O
TeMe
2. | OcHoBBI Ilouck n K-1, IIK-2 Onenka
TEPMOIIOMUHECIICHTHOTO U3y4eHUe
MeTo/1a JUTEPaATypPHI 1O
TeMe

4.4, MeToanuyecKue YKa3aHUs M0 OPraHU3aIlUi CAMOCTOSITE/IbHOI padoThl CTY/IEeHTOB

K coBpemMeHHOMY crienuanucTy 001IeCTBO MPEABIBIIAET JOCTATOYHO IUPOKUIN TIepeYeHb
TpeOOBaHUH, CpeIl KOTOPHIX HEMAIOBAKHOE 3HAYCHUE HMEET HAIMYHNE Y BBITYCKHUKOB
OTpeIeNIEHHBIX CIIOCOOHOCTEN U YMEHUSI CAMOCTOSITENIbHO 1I00BIBATh 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB, CUCTEMATU3UPOBATH MOTYYECHHYIO HH(OPMAIUIO, TaBaTh OIEHKY KOHKPETHON CUTYAaIlHH.
dopMHUpOBaHUE TAKOTO YMEHHS MPOMCXOAUT B TEUEHUE BCETO Meproia oOydeHus 4epes yuacTue
CTY/JICHTOB B IPAKTUYECKUX 3AHATUAX, BHIIIOJIHEHUE KOHTPOJIbHBIX 3a/IaHUM, HAIIMCAHUE KYPCOBBIX U
BBIMYCKHBIX KBATU(PHUKAIIMOHHBIX paboT. [Ipu s3ToM camocTosiTenbHas paboTa CTyI€HTOB UTPaeT
PEIIAIoNIYIO POJb B XOJIE€ BCETO YU4eOHOTO Mpolecca.

Teopernueckue 3HaHUs, OJYYCHHbIE CTYICHTAMH Ha JICKUMOHHBIX 3aHATUAX U IIPU
CaMOCTOSITEJIBHOM M3YYEHHUH Kypca MO JINTEPATYPHBIM UCTOYHHUKAM, 3aKPEIUIIOTCS IPH BBIOJIHEHUN
MPAaKTUYECKUX 3a1aHUI.

[Tpu BBITIOJIHEHWH TPAKTUYCCKUX 3a/IaHUui oOpamaeTcsi o0co00e BHUMaHKUE Ha BEIPA0OTKY y
CTYJCHTOB YMEHHUSI IPAMOTHO BBITIONHATH U 0OPMIIATH TOKYMEHTAILIUIO, YMEHHUSI TTOJIb30BATHCS
HAYYHO-TEXHUYECKOW CIPABOYHON JIMTEPATYPOH.

4.5. I[lpumepHasi TeMaTHKA KypCcOBbIX padoT (Ip0eKTOB)

1) OcHOBBI 00pa0OTKHU CUTHAJIOB B FaMMa-CIIEKTPOCKOIIHH.
2) O1eHKa MOTJIOIIEHHO! 1035l C TTOMOIIBI0 TEPMOIIOMHUHECLIEHTHOTO METO1a
PETUCTPAIH HOHU3UPYIOLINX M3ITydeHHI

V. YuebHo-MeToqn4YecKoe U MH(OPMAIIMOHHOE o0ecrieyeHne JUCIUNIHHBI (MOTYJIA)
a) nepeuens 1umepamypbl

OCHOGHaA TUmepamypa

1. ErpanoB A.B. BzaumoaelicTBre HOHU3UPYIOIINUX U3Ty4eHUH ¢ BelecTBoM ¥Y4eOHoe nocodue 13-
Bo UI'Y, Upkyrck 2013

2. P.1O. lllennpuk Beenenne B GU3NKy CIUHTHILIATOPOB. YueOHoe mocooue N3a-so UT'Y, UpkyTck
2013

3. P.I1O. lllennpuk, E. A. PamxaboB. Beenenue B pu3nKy CHHHTIILIATOPOB-2. . YUeOHOE mocodme
Wzn-so UI'Y, Upkyrck 2014

4. A.K. IluxaeB. CoBpeMeHHas paguanuoHHas Xumusi. OCHOBHBIE MOJIOKEHUS, SKCIIEpUMEHTAIbHAS

TeXHUKa U MeToasl. M. Mup. 1989.

B.K. JIsmunesckuii. Meroas! netektnpoBanus n3irydennit. M.Hayka.1987.

M.®pank, B. HITonsu. TBepaoTenbHble 103UMETPBl HOHU3UPYIOILEro uanydeHus. M. Mup. 1979.

7. Hopwmsl paguanuonHoit 6e3onacuoctu (HPB-99)

o o



ﬂOnOﬂH"meﬂbH(l}l.’

1. Eropo O. Harnsasiil ciocod peructpamnuu 3apspbkeHHbIX yactuil. Keant, 6, 2001.

2. KoctiokoB H.C., MymunoB M.U., Atpamr C.M. u np. Jdudnextpuku u paguanus, B 4-x KH., M.,
Hayka, 2001.

3. 'mobyc M.E., I'puneB b.B. Heoprannueckue CUMHTHILISATOPHI: HOBBIE U TPAAUIIMOHHBIE MaTEPUAIIbI
XapbkoB, Akta, 2001, 408 c.

0) nepuoouueckue uzoanus

- Radiation Protection Dosimetry ~ Oxford University Press

- Medical Dosimetry Official Journal of the American Association of Medical Dosimetrists
Elsevier

- XKXypnan Menuuunackas pusuka

- Radiation Measurements, Elsevier

- IEEE Transaction on Nuclear Science, IEEE

- Optical Materials, Elsevier

- Journal of Luminescence, Elsevier

B) CHUCOK A6MOPCKUX MEMOOUUECKUX pa3padomok

1. P.IO. lllengpux Beenenue B pusnky cUMHTUILIATOPOB. YuebHoe nmocodbue U3n-so UT'Y,
Wpxkytek 2013

2. P.IO. Ulennpuxk, E. A. PamxaboB. BBenenue B pu3uky CHUHTUIUIATOPOB-2. . YueOHOe
nocobue M3a-so UI'Y, Upkyrck 2014

2) oasznl Oarmbtx, um[)opmauuouuo-cnpasotmbte U NOUCKO6Bble cucmembl

1. http://www.nndc.bnl.gov/nndc/nndcinfo.html The National Nuclear Data Center, Brookhaven
National Laboratory, (Ha 3TOM cepBepe MOXHO HalTH JaHHbBIE [0 CEUECHUSIM B3aUMOJIECHCTBUS
Pa3IMYHbIX BUJIOB MOHU3UPYIOLIUX U3JIyYEHUH C BEILIECTBOM U XapaKTEPUCTHUKU SIAEP).

2. http://nrv.jinr.ru/nrv/ OOGbeavHEHHBIH HHCTHTYT saepHbIX wuccnemoBanuii Nuclei and their
properties.

3. http://depni.npi.msu.su/cdfe/ Center for Photonuclear Experimental Data, Moscow State
University.

V1. MatepuajibHO-TeXHUYECKOE o0ecredyeHue TUCHUIIIMHBI (MOTYJIA)

6.1. YueOHo-1200paTOpHOE 060Py10BAHUE!

[lepeuens o0opynoBanus U MaTepuanoB (Ha 6aze Jlaboparopuu ¢pusuku moHokpucramios UI'X CO
PAH):

CreHp 1o UcceI0BaHUIO MTPOLECCOB TEPMOCTUMYIUPOBAHHOMN JTFOMUHECIIEHIIH

YcraHOBKa 110 raMMa-CIIEKTPOCKOIIMU Ha OCHOBE MpoekTa Theremino

HNonusanuonHas kamepa 1 cuetyuk [ eirepa.

6.2. IIporpamMHoe obecnevyeHue:


http://www.nndc.bnl.gov/nndc/nndcinfo.html
http://nrv.jinr.ru/nrv/

CrangapTtHble cepBUCH ceT MHTEpHET, CTaHAapTHBIE CPEICTBAMU IIPOCMOTPA IPE3EHTALMN U IPYTUX
MaTepuaoB 110 Kypcy

6.3. Texnnuyeckue u JIeKTPOHHbIE CPeICTBA:

Jliist poBeIeHHsI MPaKTHYECKHUX M JICKITMOHHBIX 3aHATHI B KAYeCTBE JEMOHCTPAIIMOHHOTO
000pYZI0BaHUS HCIIONB3YIOTCS IPOEKTOP, SKPaH U MEJIOBast J0cKa. VCronb3yroTCst COBpEMEHHBIE
obpa3oBaTeibHbIe TEXHOJIOIHH: HHPOPMaMOHHbIE (JIEKIIUU ¥ IIpe3eHTaiuu B Power Point),
MPOEKTHBIE (MYJIbTUMEINA, BUJICO, JOKYMEHTAIbHBIE PHIIbMBI). VcIiobp30BaHme TII00aTBHOM
KOMITBIOTEPHOM CETH IMO3BOJIIET 00ECIICUYNUTh JIOCTYITHOCTh VIHTEpHET-PECypCOB U Peain30BaTh
CaMOCTOSITENTLHYIO pa0OTy CTY/ICHTOB, B X0JIe¢ KOTOPOU OHU MOTYT BBIYUTBHIBATH HAYYHBIC CTATHH 110
TemMaM Kypca. Ha JeKkIusix MOoryT HCIoJIb30BaThesl MyJIbTHMEAMHBIE cpeacTBa: npoektop (CASIO
XJ-A241), nepenocuoi sxpan (Classic Solution, T195x195/1MW-LU/B), nHoyroyk Lenovo B590. Ha
(bakynpTeTe IMEETCSI KOMITBIOTEPU3UPOBAHHAS Ay TUTOPHSI, IPEAHA3HAYCHHAS ISl CAMOCTOSITSIIbHON
paboThI, C HEOrPAaHUYCHHBIM JIOCTYIIOM B MIHTEpHET.

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTUH

HaumeHnoBaHue TeM 3aHATHH ¢ yKkazaHueM (popM/ MeTOA0B/ TEXHOJIOTHH 00yYeHHS :

Ne Tema 3aHATUA Bupa 3aHAaTUA dopma / Konunuectso
n/n MeToabl//TexHonornm yacos
ANCTAHUMOHHOTO,
NHTEPAKTUBHOIO
obyuyeHus
1 2 3 4 5
1 3HaKOMCTBO ¢ | JlabopaTopHasn OtyeT M ero 4
MOHHU3ALMOHHOM pabora AopaboTka 8 3UOC
Kamepoit 1 Ury Moodle
CYCTYUKOM
Ieiirepa.
JIaGoparopHas
paborta
2. l'amma- NaboparopHan Otyet 1 ero 4
CIEKTPOMETPHS C pabora AopaboTtka 8 IUOC
IIOMOIIIBIO Ury Moodle
HEOPTaHUYECKOTO
CIUHTHIIISTOpA.
Urtoro yacos: 8

VIIIl. OueHouynble MaTepHaJIbl AJI TEKYIIEro KOHTPOJISI M IPOMEKYTOYHON aTTecTalluu

Ouenounvie mamepuanvt 01 6X00H020 KOHMPONA

[IpoBoauTCs OMpPOC HA IEPBOM 3AHSITHH.

Ouenounvie mamepuansl meKyuyeco KOHmpoasa popmupyromes ¢ coomeemcmeuu c JIHA
YHUgepcumema

OreHOYHBIE CPENCTBA TEKYIIEro KOHTPOJISI POpMUPYIOTCS B cOOTBETCTBUH ¢ [lomokeHnem o
OAJITEHO-PEUTHHTOBOM CHCTEME YHUBEPCUTETA (MOTYT OBITh B BHJI€ TECTOB, CUTYAI[MOHHBIX 337124,
JIETIOBBIX M POJIEBBIX UTP, JUCIYTOB, TPEHUHTOB U 1p. Haznauenue onenounsix cpeacts TK -
BBISIBUTH C(OPMHUPOBAHHOCTH KoMrieTeHwi - [Ipodeccnonanbubie komnerenuuu (IK): ITK-1,
MK-2



Ouenounvie mamepuansl 03 RPOMENCYMOUHOU AmMmecmayuu 6 popme

[IpomexyTouHas aTTecTanus NPoBOIUTCS B popme 3auera

MaTepI/IaJILI AJIS MIPOBEACHUS TEKYIHICT0 U ITPOMEKYTOIHOI0 KOHTPOJISA 3HAHUH CTYACHTOB:

Ne Bup KoHTpOAA KoHTponunpyemble KoHTpoanpyemble
Tembl (pa3aenbl) KomneteHuuu/
MHAMKaTOPDI

1 2 3 4
1 [IpoBepka pemienus nomamnel 3anaun | Pasgens: 1,2,3,4,5 nNK-1, NK-2

2... | 3ader, KOHTpOJIbHAs paboTa Pa3zpnens1 1,2,3,4, 5 NK-1, NK-2

IIpruMepHBIH CIMCOK BONPOCOB K 3a4eTy
1. Bwuasl HOHU3HPYIOMIETO H3TydeHUs. HermocpeCTBEHHO W KOCBEHHO HOHU3UPYIOIIEEe U3TyUCHHE.

N

oo

o

10.

11.

12.

XapakTepucTrKa nojei HOHU3UPYIOMKX n3nydeHuil. CedyeHue B3auMoIeHCTBHUS.
BsaunmoneiictBre (oToHOB ¢ BeniectBOM. KoMITOHOBCKOE paccesHue.

PentrenoBckoe uznyyeHue. MICTOUHMKN MEPBUYHOTO U3IYYEHHUS U JE€TEKTOPbl PEHTI€HOBCKOIO
U3JIYy4CHMUS.

B3aumopeiicTBue HEHTPOHOB ¢ BewIeCTBOM. Ympyroe paccesHue. CocraBHoe sapo. [Ipsmblie
sanepHble peakuuu. Heynpyroe paccesnue.

Nonuzanmonnsie kamepsl. [Ipuniunst padotsl. [Ipumenenue

B3aumopeiicTBue 3apsyKEHHBIX YacTHUIl ¢ BelleCcTBOM. MoHM3auMOHHbIE TOTEpU. PagnannoHHbie
notepu. Topmo3Has crnocoOHocTh BemlecTBa. JluHeinas nepenaya snepruu (JII19). @opmyna
bere. [IpoGer 3apsbxennoit yactuisl. [lepexoanoe uznyuenue. Cpeuenue BaBunosa-Yepenkona.
[Mpuamun pa®oThl ra3opa3psIHbIX AEeTeKTOpoB. l[IpomoprmoHansHble AE€TEKTOPbl. CUETYHK
I'eitrepa. IIpenmyiecTsa U HETOCTaTKH.

[TonynpoBoaHukoBbie neTekTophl. [IpuHIums paboThl. KpeMHUEBbIH 1 repMaHUEBbIi T1ETEKTOP.
CuMHTWUIAUMOHHBIN  eTekTop. Bunpl nerextopoB. IlpenmymiectBa uX HMCHOJIb30BaHUS.
XapaKTEpUCTUKN CLIMHTUILISITOPA

@oTOoNpUEeMHUKH ISl pabOThl CO CUHMHTWLIATOpaMU. DOTORIEKTPOHHBIH YMHOXXHTEb.
®oroauoasl. [Ipuniun padotel. Kputepun Be1OOpa MprHeMHHKA.

TepmoctrmynupoBanHas JroMmuHecueHnus. [IpuHnun perucrpannu n3irydeHui. Tumsl
JO3UMETPOB.

[IpumeHeHne CUMHTIIIIATOPOB B MeauiuHe. Tomorpadust, peructpanust ObICTPBIX MPOLIECCOB B
CUMHTUIUITOPAX.

IIpuMepHBIH CIIUCOK 3a/1a4

1) PaccuuraiiTe ITMHHOBOIHOBBIN Mpezen yyBcTBUTENbHOCTH DY ¢ hoTOKaTOa0M, UMEIOIIUM

paboty BbIX0sa paBHyto 1,5 3B; 1 3B; 0,8 5B?

2) PaccuuraiiTe AIMHHOBOJIHOBBIN NPEEN YyBCTBUTENBHOCTH POV ¢ MOIyNpOBOAHUKOBBIM

(hoTOKATOIOM, ECITH IMUPUHA 3aMPEeNIeHHON 30HBI TOTynpoBoHrKa paBHa 0,5; 0,8; 1 3B, a cpoactBo k

AJIEKTPOHY UMEET OTPULIATEIIbHYIO BEIIMUHUHY.

3) PaccuuraiiTe Bpems mpoJjera 3JeKTpoHa MEXy ABYMs IUHOIaMH B TpyOke DY, ecinu 3a30p

MCKAY AUHOAAMU pPaBCH 12 MM, a INIOTCHI WAl MCXKIAY HUMU 150 B. I[J'ISI MMPOCTOTHI CUUTATD, YTO I10JIC

MEXKY JTUHOJAMH OJTHOPOJIHO.



4) OnpenenuTe Kakoe HaMPsHKEHHE HE0OX0AMMO TTPUIIOKUTE K DDV ¢ mIecThi0 KacKalaMu
YMHOXKeHUS, 11 1uHoA0B U3 GaP u SbO, urob6s! noctrub kodddunuenta ycunenus 106.

5) Koaddurment ycmienus omgnoro auaoaa 6 B @Y ¢ 10-10 kackagamu 3aBUCUT OT HampspKEHUst V
MeXy nuHoaamu 1o 3akoHy V0,6. K @3V npunoxeno Hanpsokenune 1 kB, kakas Gurykryanuys
HaIPsDKEHUS TOMYCTUMA, €CITM HE00X0IUMO, YTO0BI uryKTyarus kodppuiimenta yCuieHus He
npessimana 1 %?

6) TokxoBast yyBcTBUTENBHOCTH (poToauoaa paBHa 0,5 A/Bt Ha niune BomHbl 850 HM, onpenenure
KBaHTOBYIO 3((HEKTUBHOCTH JACTEKTOPA

7) JlaBunubIl hoTOAMOA UMEET KBAHTOBYIO 3(ppexTuBHOCT 50% B HOpMaIbHOM pexxkume (6e3
JABUHHOTO YMHOXeHUs). PaccunTaiiTe TOKOBYIO 4yBCTBUTEIHLHOCTH (DOTOINO/IA, €CITU TIPUIIOKEHHOE K
HeMy 00paTHOe HampsbKeHue odecneunBaeT KOd(UIMEHT YCHIICHUS 8

8) O1eHUTh ero HYHEPreTUUECKOe pa3pelieHre A YHEPruu ramma-usnydenus 1,28 MaB ot
ucrounrka 22 Na, eCli SHEPreTHYECKOe paspelieHre uMerorerocs crunaTmuiitopa Nal-Tl
coctapisieT 7 % 1ipu ucnosib3oBanuu ucrounnka 137Cs.

9) Onpenenute SHEPTUIO0 KOMIITOHOBCKOTO Kpast oT uctounnka 60Co

10) IIpo panron30TONHBIN UCTOYHUK U3BECTHO, UTO OH HE BBIACISAET HUKAKUX TaMMa-KBaHTOB C
sHeprueit 511 KoB, Ho nuk B 3anIMCAaHHOM aMILIUTYIHOM CIIEKTPE IO CBOEMY MOJIOKEHHUIO
COOTBETCTBYET 3TOM 3Hepruu. J[aiiTe 18a BO3MOKHBIX O0BSICHEHHUS MOSBICHUIO 3TOTO TMHKAa.

11) PaccuuTaiiTe MakCUMaJIbHYIO SHEPTHIO, TTOTJIOMIEHHYIO CHUHTHIIITOPOM, €CJIM TaMMa-KBaHT ¢
sHeprueit 1 M»aB nperepnen AByKpaTHOE KOMITOHOBCKOE pacCEIHHUE U 3aTEM BbLIETEN U3
CIUHTHIUISITOPA.

12) Paccuurats Zeff cnemyromux coenunennit BaBr2 , BaBrl, LaBr3 , BaF2 , LiBaF3 . [Toctpouts
3aBUCUMOCTH Zeff OoT uX MI0THOCTH.

Pa3pa60Tth:

Y/ —

JIOLIEHT P. 10. ITlenapux
(noz(rm;cfb) (3aHMMaeMast JIOJDKHOCTD) (MHUTIATE, paMuITHs)

[Iporpamma paccmoTpeHa Ha 3acemanuu Kadeapsl 00IIeH U SKCTIEPUMEHTATBHON (DU3UKH

«31» ssaBaps 2023 r.

Tpotokon Ne 7, 3a. kadenpoit -~ A.A. TaBpuitok

HacTosimasi mnporpaMMa He MoeT ObITh BOCIPOM3BeleHa HHM B Kakoii ¢opme 0e3
NpeABaAPUTEILHOI0 MUCbMEHHOI0 pa3penieHus: kKadeapbl-pa3padoTunKa NPorpaMmai.



