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|. Henu u 3a1aun AUCHUIIIMHBI (MOIYJIS)

Hesn ChopmMupoBaTh y CTYJCHTOB MOHUMAaHUE TeX (PU3HMUECKUX MPOLIECCOB, KOTOPHIC
CBSA3aHbl C B3aMMOJACHCTBMEM HOHM3MPYIOIIMX W3JIIYYCHHH C BEUIECTBOM M YEIIOBEKOM B
YaCTHOCTH.

dopmupoBaHue MpophecCUOHATBHONW KOMIIETEHTHOCTH B COOTBETCTBUM C PAa3BUTHEM Y
y4YaIIuXcsl Ka4ecTB JIMYHOCTH O€30MacHOr0 THIA, OCBAMBAIOIIEH OCHOBBI 3aIUTHI YEJIOBEKA H
o0111ecTBa OT COBPEMEHHOI'O KOMILIIEKCA OMACHBIX (PAKTOPOB.

3agaun CTyneHT NOJDKEH 3HaThb U YMETh, B PE3yJbTaTe H3Y4YEHUs Kypca, MPOLIECCHI
B3aMMOJCHCTBUS MOHU3HUPYIOIIUX W3IYYEHHH C BEIIECTBOM, BIMSIHHME JTUX H3JIyYCHUH Ha
yernoBeka. MMeTb mpencTaBieHHE O KBAaHTOBOM MeEXaHMKe, sAepHOW (U3MKe, ONTHUKE U
CIIEKTPOCKOIIUH.

M3yuuTh M OCBOMTH OCHOBBI 3/0pOBOr0 00Opa3a IKH3HH, 00eCHeunBaIONIETO
HOJTHOLIEHHOE 0Oe30I1acHOe CYLIECTBOBAHUE M PEATM3alMI0 CIIOCOOHOCTEN M 3alIpOCOB JIMYHOCTH
B IIOBCEIHEBHOM KU3HHU,

O3HAKOMHUTBCSI C  ONACHOCTSIMM, YIPOJKAIOIUMMH  YEJIOBEKY B  COBPEMEHHOMU
MIOBCE/IHEBHOM JKM3HU, B ONACHBIX M YPE3BBIYAMHBIX CUTYalUAX MPUPOJHOrO, COLUAIBHOIO U
TEXHOI€HHOI'O XapaKTepa;

U3Y4YUTh U OCBOUTH METOJbl M NPUEMBI 3aAIIMUTHI, MO3BOJSIOIIME MUHUMHU3UPOBATH
BO3MOXHBIN ylIep0 JUYHOCTH M OOIIECTBY B BO3MOXKHBIX OINACHBIX M 4Ype3BbIYAMHBIX
CUTYaIlUsX, B YCIOBHAX TPAXKITAHCKON 0OOPOHBI;

U3YYUTh M OCBOUTb OCHOBBI MEIUIMHCKMX 3HAHUM W IpaBUJI OKa3aHUS MEpPBOU
MEAMIMHCKON TOMOUIM B OIIACHBIX U YPE3BBIYANHBIX CUTYALIMSIX;

U3Y4YUTh B KOMIUIEKCE COBPEMEHHbIE MpPOOJeMbl O€30IaCHOCTH JKU3HU H
KU3ZHEJEATEIbHOCTH, (OPMHUPYIOIIME Y YUallluXCsl aleKBaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHUH
KapTUHY MMpA, LEJIOCTHOE MUPOIOHMMAHUE M HAyYHOE MHUPOBO33PEHHUE, & TAK)KE COLUAIBHO-
3HAUYMMYIO LICHHOCTHYIO OPUEHTALUIO JIUYHOCTH.

1. MecTo qucuiinHbl B cTpykrype OOII:

JucuurmmHa OTHOCUTCS K 0a30BOM Yactu mpodeccruonanbHoro nukia b.3. Jlozumerpust
MOHU3YIOIIUX W3JIYYEHUU SABJISETCA CaMOCTOATENBHBIM PA3[ejoM NPUKIAIHON siIePHOM
(pusuxu. B3auMoaelcTBUE MOHM3UPYIOIIUX H3JIIYYEHUU C BEIIECTBOM OXBATHIBAECT IIMPOKUUI
KpyT (U3MUECKUX MPOIECCOB, PACCMOTPEHHBIX paHHEE B Kypcax si/iepHOH (pM3MKH, KBAHTOBOM
MEeXaHMKH, ONTHKM M crnekrpockonuu. I[lpomeccwl, mnpoucxonadume npu JAEHCTBUU
MOHU3HUPYIONIUX U3TYyYEeHUH Ha YeJI0OBEKa, pacCMaTPUBAIOTCS B pazzeiic Ouodu3uka.

3HaHUsA, TOJYYEHHBbIE CTYACHTaMH TIOCJI€ HW3y4YEHHs JUCUMIUIMHBL  “Dusnka
B3aUMOJICCTBUSL YACTHI] M HM3IyYEHUS C BEIICCTBOM  , MCIOJB3YIOTCS Jaliee MPU U3YUCHUU
JUCHUIUIMH  “TeXHOJorHs MaTepualioB JJIEKTpOHHOM TexHuku’, “IIpomeccel MUKpO- H
HaHOTexHoJjorun”’, “®dusnka MosynpoBOIHUKOB”, “@HU3MKa MOIYNPOBOIHUKOBBIX TPUOOPOB”,
“MUKpOIIEKTPOHHUKA .

I11. TpeGoBaHus K pe3yIbTaTaM 0CBOCHHMS AUCHUTIIUHBI

Hpouecc HU3YyYCHUS NJUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETCHITUI:

Oo0wmexkyabTypHble komnerenuun (OK):
IIpodeccuonanbubie komnerennuu (IK): MK-1



Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIH I
IIK-1 MKk 1 3HaTh:

CriocobeH ynpaBisTh
KauecTBOM (PU3MYECKHUX U
TEXHUYECKHUX ACMIEKTOB
Jy4eBOM Tepanuu

[1K-2

Crioco0eH peaan30BbIBATH
JI03UMETPHYECKOE
oOecrieueHne J1y4eBoi
JTMAarHOCTUKU

CriocobeH ynpaBisiTh
Ka4eCcTBOM (pr3ndecKux
aCIIEKTOB JIy4€BOW Tepanuu
MKk 2

CriocobeH ynpaBisTh
Ka4eCTBOM TEXHUYECKUX
aCIIEKTOB JIy4€BOW Tepanuu
NIKnk2.1

Crioco0eH peaan30BbIBATH
JI03UMETPHYECKOE
oOecrnieueHne J1y4eBoi
JTMAarHOCTUKU

OCHOBHBIC (DU3UYECKUE MPOLIECCHI
B3aMMOJCHCTBUS (OHOHHOTO H
HEUTPOHHOTO W3JIyYEHHU I c
BEIIECTBOM;

OCHOBHBIC (DU3UYECKUE MPOLIECCHI
B3aMMOJICHCTBUS 3apsHKEHHBIX
YaCTHI] C BEIIECTBOM;

YMeTh:

O1leHMBATh OIACHBIE U OIIACHBIE
JI03bI paualuu

MIPOBOJIUTH TEOPETHUCCKUE
pvaeTH HOFJIOL[ICHHOP’I JTO3bI

Buiagers:

METO/AMH TEOPETUUECKOTO
pacdera 1 SKCIIEPUMEHTAIbHOU
OLICHKHU IOTJIOIIEHHOU JT03bI
VOHU3UPYIOLIUX U3ITYyYEHUN

V. Conep:xaHue M CTPYKTYpa JUCHUIIMHBI (MOAYJIs1)

O0BeM IUCHHMIINHEI COCTABIISIET 5 3a4eTHBIX eauHHUIEL, 180 yacos,

B TOM 4uciie 85 yaca KOHTAaKTHOUW PabOTHI.

3aHATHuA IpoBOAATCA TOJBKO B OYHOH Q)opMe O6y‘IeHI/I${ C INPUMCHCHHUCM JIHUCTAHIIHMOHHOI'O

KOHTPOJIA CaMOCTOSITEILHOMI pa6OTH

CTYIGHTOB 4epe3 3JEKTPOHHYI MH(OPMAIIOHHO-

oOpasoBarenbHyl0 cpeny (akynbTeTa. DJIEKTPOHHOW W JUCTAHIIMOHHOW (PopM OOydeHUs He

pelycMaTpuBaeTCsl.

Ha MPAKTUYCCKYIO TOATOTOBKY OTBOJUTCA 36 AYJAUTOPHBIX 4aCOB (BO BPEMS BBIITOJIHCHU A

NPaKTUYECKUX 3a/1aHuil).

dopma MPOMEKYTOUHON ATTECTALMN: IK3AMEH.




4.1. CopeprxaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE [0 TeMaM, ¢ YKa3aHUEM BH/I0B y4eOHBIX 3aHATHI U OTBEJEHHOT0 HA HUX

KOJIM4YeCTBA aKAACMHUIECCKHUX JaCoB

Ne | Paspen qucnumiinHbl/TeMa dopma
n/ « Buasbl yueOHoii padorsl, TeKyIIero
H E BKJIIOYAsl CAMOCTOSATEJIbHYI0 Pa00Ty 00y4alomuxcsi, | KOHTPOJIS
E NPAKTHYECKYI0 MOATOTOBKY U TPYA0€MKOCTh ycneBaeMoCTH
5 (B yacax) /
= dopma
3 NPOMEKYTOYH
5 KonTakTHasi padoTa npenogaBartesisi ¢ g |oii
> 00yyarImumMmcs % | arrecranun
¥ g g
§ g E Jleknus Cemunap/ Koncyas | Konr g L§ ceMecTpam)
% s : g IlpakTuyec | Tanus § =l
g g = ci Koe, =
5| 8 0 3 J1abopaTopH @)
O~ =S oe 3ausitue/
1 2 3 5 6 7 8 9 10
1 | Pa3zgea 1 PaguoakTHBHOCTH U 44 9 9 6 20 | Pemenne
HCTOYHUKY HOHU3HUPYIOLIMX 3aga4
H3JTyYeHUil
2 | Paznen 2 IIpoueccsl B3aumMo/eicTBusA 45 9 9 7 20 | Ompoc
HOHU3UPYIOIIMX M3JIyYeHHUH ¢
BelleCTBOM
3 | Pa3nen 3 Hopmbl painannoHHOI 45 9 9 7 20 | Ompoc
0€30IaCHOCTH
4 | Paznea 4 OcCHOBHBIE METOIbI 46 9 9 1 7 20 Pemenue
perucTpanuy HOHNU3UPYIOIIUX 3aja4
U3JIYYeHU il
JK3aMeH TEeCTHPOBAHHE
HToro yacon 180 36 36 1 27 80




4.2. [1;1aH BHeayIMTOPHOH CAMOCTOSAITEILHOM PadoThl 00YYAOIIMXCS 1O AU CIUIINHE

CamocrosiTenbHas paboTa 00yJaronuxcs VuebHo-
METOINYECKOE
OrneHouHoe
Cemectp HasBanue pa3zzaena, TeMbl B CAMOCTOSTCBHOM DAGOTEL Cpoxu | TpymoeMKocTh CDELCTEO obecrnieueHne
A p BBITNIOJIHCHUS (gac.) pea CaMOCTOATENbHOU
paboThI
Pazgener 1,2, 3, 4 B teuenne 3amauu u 1-3
1 A e Pemrenne qoMamHux 3agad 20 :
cemecrpa yIpaXHEHUS
Pasnens1 1,2, 3, 4 IMocne 1-3
3aBCPHICHUA
2 IToaroToBKa K OIpOCy JIEKIUH 10 20
JaHHBIM
pazzienam Omnpoc
Pasnensr 1,2, 3, 4 IMocne 1-3
3aBCPHICHUA
3 [MonroToBka KpaTKUX JOKIAJA0B JIEKIIAH TI0 20
JAaHHBIM
paszenam Hoxnan
4 HO,Z[FOTOBKa K 3K3aMeHy PabGoTa ¢ JICKIIMOHHBIM MaTcpuaioMm K KOHILY 20 1-3
¥ y4e6HOI IuTepaTypoit ceMecTpa DK3aMeH
OO6muii 00beM caMOCTOATEIHHOM PabOThI O JUCHUILTHHE (Yac) 80
N3 Hux o0BeM caMoOCTOATENbHOW pabOThl C MCIOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEHMs U
JVCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH (4ac) (yKa3aTh NpU HATUYUH)




4.3.Conepxxanue yueOHOro MmarepuaJjia

Pa3znes 1 PaiuoakTHBHOCTD M MCTOYHUKH MOHU3UPYIOIIUX U3JTydeHUi

11

1.2

13

Beeoenue Kpatkast uctopus pa3BUTHS JO3UMETPHUH U 3aLIUTHI OT AEHUCTBUI MOHU3UPYIOIIHNX
U3JTy4YEHUI HAUMHAs C OTKPBITUS PEHTTEHOBCKUX JIy4el U PaluOaKTUBHOCTHU. 3aJjau U LeNIN
JIO3UMETPUHU.

Paouoaxkmuenocms DHeprus CBsI3U HYKJIOHOB B siape. Jledekt macc. Buapl painoakTHBHOCTH.
Crnabble B3auMoneiicTus. B - pacnaz. P - pacnan u K-3axsar. Hapymienne P — nHBapHaHTHOCTH
npu ci1a0dbix B3auMoaeicTBusax. Hapymenue CP-unBapuanTHOCTH. CHIIBHBIC B3aUMOICHCTBUSI.
B3aumoneiicTBus HyKJIOHOB. DJIEMEHTBI KBAHTOBOM XpoMoanHaMuka. KBapku u rimooHsl. Cxembl
pacnaza paguoHYKJINI0B. DHEPrusl ACPHOU peaKlH.

Hcmounuku uonuzupyrouwieco usiyuenus OCHOBHBIE IAPAMETPbI UICTOYHUKOB. AKTUBHOCTD.
Hctounuku HoTOHHOTO M3IydeHus: 30TomHbIe HICTOYHHKU POTOHOB. Kepma - mocTosiHHAS.
PenrtrenoBckoe n3znydenne. CHHXpOTPOHHOE u3ilydeHue. lctTounuku HeUTpoHoB: M30TONHBIE
HMCTOYHUKHU HEUTPOHOB. ICTOUHHKH HEMTPOHOB HA OCHOBE YCKOPHUTEIIEH MPOTOHOB U IEUTPOHOB.
Heiitponnsie ¢habpuku. SnepHble 1 TEPMOSIEPHbIE PEAKTOPHI KAK HCTOYHUKHU HEHTPOHOB.
SlnepHble U TEpMOSIEPHBIE B3PBIBbI KAK HCTOYHUKH HEUTPOHOB. ICTOYHUKH 3JIEKTPOHOB U
n03UTpOHOB: M30TonHbIe B 1 B’ MCTOUHMKHN M3TydeHus. Y CKOPHTENH 31eKTpoHOB. M30TONHEIE 0
HMCTOYHUKH.

Pa3nea 2 Ilpoueccsl B3auMoaeiicTBISI HOHM3HPYIOIUX HU3/Iy4YeHHUI ¢ BeleCTBOM

2.1.

2.2.

2.3.

B3aumooeiicmeue gpomonos c seujecmeom. @orordpdexr. Komnronosckoe paccesHue.
OO0pa3zoBaHue 3JIEKTPOH-IO3UTPOHHBIX Map. AHHUrHIALUS. [IoHsTHE CBSA3aHHBIX YAaCTHUI] B Iape.
KBanToBas Tenenopranus. 3akoH ociabnenus y3koro nydka. Ceuenne paccessaus. Koadduuument
ocabnenus. KoadduuuenTs! nepegaun v MoraomeHus SHepru. DPPEeKTUBHBINA aTOMHBIN HOMED
BEIIIECTBA.

B3aumooeiicmeue neiimponos c éewecmeom. Yupyroe paccesHue: IMOTEHIHAIBHO YIIPYToe
paccesHHe, YIPYroe paccessHHe uepe3 cocTaBHoe sapo. Heympyroe paccesnue: Heympyroe
paccesHHe Yepe3 TpsIMbIE SAEPHBIC PEaKIHMU, HEYNPYroe paccesHue 4Yepe3 COCTaBHOE SIPO.
PanmannonHsiii 3axBar. 3aXBaT HEHTPOHA C MOCIEIYIONIMM HCITyCKaHUEM 3apsKEeHHBIX YacTHIl U
neiitporos. Peaxrmun °Li(n,a)®H, °B(n,a)'Li. Beinyxientoe nenenme suep. Kiaccudukars
HEWTPOHOB 110 YHEPTUsIM. bop-HEHTPOH 3axBaTHAas Tepanus.

B3aumooeiicmeue 3apaxcennvix wacmuy c eeujecmeom. Monnsannonnsie norepu. @opmyna
bere. Pamuannonnesie mnotepu. llepexomnoe wusnyuenue. Ceuenue BasuoBa-UepeHkosa.
TopmokeHue 3apspKeHHBIX 4YacTull. TopMo3Has crocoOHOCTh BemiecTBa. JIMHelHas mnepenaya
sHeprumn (JII19). DnextponHoe Topmoxkenue. Popmyna bere. SnepHoe Topmoxkenue. Ilpobder
3apspkeHHON yacTuibl. CBsa3b mpobera c JIIID. CooTHouieHne Mexay mpoderaMu Ajsl pa3inyHbIX
3apsDKEHHBIX 9acTHll. TopMokeHHe OBICTPBIX AMEKTPOHOB. TopMo3Hbie moTepu. CTpyKTypa Tpeka
3apspDKeHHOW dacTHlbl. PacmipeneneHue cpenHeil MoOriomeHHOW »Hepruu B Tpeke. OO6sacTh
nepBuyHOM nonm3aruu. "lllyb6a" d(nenpTa) - 31eKTpOHOB. J[MCKPETHOCTH MOTJIOMIEHHOW YHEPTHH B
Tpeke. CTpyKkTypa Tpeka ObIcTporo anekrpoHa. Llnopsl, 65100k, CIIIONIHBIE TPEKH.

Paznen 3 Hopmbl pagnannoHHoi 0e30acHOCTH



3.3 Hopmwt paduayuonnoit 6e3onacnocmu (0cHogHble onpedeieHus) Buibl HOHU3UPYIOLIETO
n3nydeHus. HemocpeCcTBEHHOE M KOCBEHHOE MOHU3UPYIOIIEE U3IyYeHHE. XapaKTepUCTHKA MOJIeH
MOHM3UpYoMX u3nyyeHuil. Ceuenue Bzaumoaerictus. [lornomennas nosa. Kepma
HMOHHM3UPYIOUIETO U3JIy4eHUs. DKBUBAJICHTHAA 7103a. DPPEKTUBHASA SKBUBAJICHTHAS /1034.

3.4 [lo306vie nazpy3ku om ecmecmeenno20 U mexno2eHHo20 ¢hona. ECTeCTBEHHBIN paualliOHHbIHI
¢oH u ero cocrasistonre. TeXHOTeHHBIN paIuanoHHbIN (OoH 1 ero coctasisomue. /1030Bb1e
Harpy3Kky B MEAMIIVHE.

3.5 Hopmut paouayuonnoii 6ezonacnocmu (Tpebosanusa Kk ocpanuyueHuro mexHozeHHoO20
001yuenun 6 KOHmMpoupyemuix ycaoeuax). CoMaTHuecKie U FeHEeTUYECKUE MOCIIEICTBUS.
[Toporoseie u croxactuueckue 3¢ dektol. Kareropuun odaydaemsix aui. CucremMa orpaHHuEHUs
no3. [Ipenenvuas no3a. [IpenenbHo AOMYCTUMBIE YPOBHU BHEUTHUX MOTOKOB HOHU3UPYIOLIETO
usnydenus. Kourpons BHyTpeHHero oonydenus. O6myuenue 6onbmnMu go3amu. OcTpas tydeBast
0one3ub. CpeHss MPOOIKUTEIFHOCTD KU3HU. TpeOoBaHuUs K J03aM OCTPOTO OOTYUCHHS.

3.6 Buonozuueckoe oeiicmeue uonuzupyroujezo usnyuenus. CTaguy Bo3ICHCTBUS HOHU3UPYIOLIETO
U3JTydeHHs1 Ha Ononornyeckue o0beKThl. PagnoOnonornyeckuii napamokc. Teopust MUILICHH.
KpuBble BBDKMBaHUS JJIs1 MHOTOYAAPHBIX 1 MHOTOMHIIIEHHBIX MTporieccoB. CeueHrne MHAKTUBALIUT
JUIS TSDKEJBIX 3apsDKeHHBIX yacTull. OTHOcuTeNbHas Ouosoruyeckas 3pekTuBHOCTb. AKTHBHBIE
dopmbl kuciopona. Kucnopoaustit addext npu oOiryueHnn pa3indHbIMA BUIAMA
MOHU3HUPYIONIET0 H3ITy4eHUsl. XUMUYECKUE PaIruonpoTeKTOpbl. PoToAMHAMUYECKAs TeparHs.

Pa3znen 4 OcHOBHBIC METOABI PErHCTPANMH HOHU3UPYOIMX U3TyYeHH I

4.1. Honuzauyuonunslit memoo oozumempuu. VlonnzannonHas kamepa. 3hexkTuBHOCTD
cobupanust HoHOB. CBOOOTHOBO3AYIIIHBIE M ITOJIOCTHBIC HMOHU3AIIMOHHBIC KaMephl. | 'a30BbIe
cuetunku. [Iponopuronansueie cuetunku. Cuerunku ['eiirepa. Konnencaropabie kKamepsl.
[TonynpoBOIHUKOBBIE JIETEKTOPHI.

4.2 Xumuueckue memoowt dozumempuu. Jlozumerp @pukke. Llepuensrii nozumetp. IlneHouHbIC
no3umeTpel. @otorpadudeckii METO JO3UMETPUH. JJO3UMETPHI Ha IEHTPAX OKPACKH.

4.3 /Tromunecuyenmusie memoowt 0o3umempuu. CUAHTUUISIIUOHHBINA METO/.
OAHOANEKTPOHHBIN, UMITYJIBCHBIN M TOKOBBIM pekUMbl. OpraHnyeckue, HeOpraHM4ecKHue
CIMHTHUISTOPBI M HA OCHOBE MHEPTHBIX ra30B. PainodoTonoMIHECIIEHTHBIE JO3UMETPHI.
TepmontomMuHeceHTHBIN MeToA. Moaenb Pannamia -Yunkuaca. MeToasl onpeaeneHus
KMHETHYECKUX napaMeTpoB. OCHOBHBIE I03UMETPUUYECKHE XaPAKTEPUCTUKU
TGpMOJ’II—OMI/IHGCHeHTHI)IX I[CTGKTOpOB. TepMOJ'IIOMI/IHeCHeHTHI)Ie METOAbI I[O3I/IM€TpI/II/I
HEUTPOHOB.

4.4 Kanopumempuueckue memoowvt 0o3umempuu. V3orepMudyeckue KalopuMeTphl.
KBazunaguabatuueckue kamopumMeTpsl. Juddepenimanbabie KalopuMeTphl.

4.5.Pacuemmnsie memoowl onpeoenenusn 003. BHenpenue palioakTUBHBIX HYKJIHJIOB B OPTaHU3M
yesoBeka. MICTOUHUKY U3ydeHust ¢ OnpeIeIeHHON TeoMeTpueH.

1.3.1. IlepeyeHb ceMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paATOPHBIX PpadoT



Ne
pasaena
U TeMBbI

HaumenoBanue
CEeMHHAaPOB,
NMPAKTUYECKHUX H
J1a00paToOpHBIX padboT

TpyroemMkocTh

(uac.)

Bcero
JacoB

N3 aux
NpaKTHYecKas
MOJAroTOBKA

OneHo4yHbIe
cpeacTBa

dDopmHpyeMble
KOMIIeTeHIIHH
(uHaAMKATOPBI)*

3

4

5

doTomoMHHECIICHTHAS
CIIEKTPOCKOITHSL:
MU3MEPEHHUS CIIEKTPOB
JIOMHHECIICHITUH TBEPABIX
Tel

8

8

IIK-1

IIK-1

N3mepenne noraomeHHon
JIO3EI
TEPMOJIFOMUHECIIEHTHBIM
METOHO0M C
HCIIOJIL30BaHHUE
MOHOKPHUCTAJNIMYECKOTO
JIETEKTOpa Ha OCHOBE
dbTOpHUCTOrO TUTHUS

IIK-1

IIK-1

Hccnenosanne
MIPUMECHBIX LIEHTPOB C
MTOMOUIBIO JIEKTPOHHOTO
MapaMarHUTHOTO
pe3oHaHca

Tectnl

IIK-1

PeHTreHomIoMUHECTICHITHS
KPHUCTaJLJIOB
IEJI0YHO3EMENTbHBIX
dbTopu0B

Tectrl

IIK-1

4.3.2. Ilepedyenb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITE/IbHOE H3Y4YCHHE CTYICHTAMH B
paMkax camoctositeibHOi padoTsl (CPC)

Ne
n/n

Tema

3ananue

®opmupyemast
KOMIIETEHIUA

WK

1

2

3

4

5

1

raMma-CIICKTPOCKOIINHA

ITouck n
HU3y4YCHUE
JINTEPATYPHI 1O
TeMeE

IK-1

Onenka

OCHOBBI
TECPMOJIIOMHUHCCICHTHOT'O
METOJa

ITonck n
HU3y4YCHUE
JINTEPATYPHI O
TEME

IIK-1

Onenka

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3aIUM CAMOCTOSITEIbHON PadoThl CTYICHTOB

K COBPCMCHHOMY CIICUAIINCTY 06H_[CCTBO OpEABABIACT DOCTATOYHO H_II/IPOKI/Iﬁ NEepCUCHb
Tpe6OBaHHfI, CpE€ar KOTOPBIX HEMAJTOBAXXHOC 3HAYCHUEC UMCCT HAJIMYUC Y BBIITYCKHHKOB
OIMPCACIICHHBIX CIIOCOOHOCTEH U YMCHUA CAMOCTOATCIIEHO ,Z[O6LIB3TL SHAHUA U3 pa3JINYHbIX

HCTOYHHUKOB, CUCTEMATU3UPOBATD IMOJIYYCHHYIO I/IH(l)OpMaHI/IIO, JaBaThb OLICHKY KOHerTHOﬁ CUTyalluH.




®opMUpOBaHUE TAKOTO YMEHHUS IPOMCXOIUT B TEUECHHE BCET0 Meproaa o0yueHHs yepe3 yJacTue
CTY/IEHTOB B IPAKTUYECKUX 3aHATHUAX, BBHINIOJIHEHHE KOHTPOJIbHBIX 3aJaHU, HAITMCAHUE KYPCOBBIX U
BBIITYCKHBIX KBaJIM(UKAIMOHHBIX padoT. Ilpu 3ToM camocTosTenbHas paboTa CTYyJJCHTOB UTPAET
peLIaroILyIo poJib B X0JI€ BCEro yueOHOro npolecca.

Teopernueckue 3HaHUS, TOITYYEHHBIE CTYIGHTAMH HA JIEKIIMOHHBIX 3aHATUAX U TIPU
CaMOCTOSITEJIbHOM U3yYEHHH Kypca 10 JIMTepaTyPHbIM HCTOYHHUKAM, 3aKPEIJISIOTCS IPY BBINOJIHEHUH
IIPAKTUYECKUX 3aaHUM.

[Ipu BbINOJIHEHNH IPAKTUYECKUX 3a/laHUI oOpalaercs 0co0oe BHUMaHKUE Ha BBIPAOOTKY Y
CTY/ICHTOB YMEHUS TPAMOTHO BBIMIOJIHATH U O()OPMIIATH JOKYMEHTAIMIO, YMEHHS MOJIB30BAThCS
Hay4YHO-TEXHUUYECKON CIIpaBOYHOM JinTepaTypoi. Kaxkaplil cTyIeHT JOKeH MOATOTOBUTHCA K 3aIlUTe
CBOEr0 0TYETa, Pa300PABIINCEH C TEOPUEH UCCIIEyEeMOro SIBICHHUS.

4.5. IIpuMepHasi TeMaTHKAa KypCcOBBIX padoT (Ip0eKTOB)

1) Teopernueckne u 3KCHIEPUMEHTAIBHBIE OCHOBBI FaMMa-CIIEKTPOCKOIIHH.
2) TeopeTnueckne U 3KCIIEPUMEHTAIBHBIE OCHOBBI TEPMOJIFOMUHECLICHTHOTO METOAA
perucTpany HOHU3UPYIOLIUX U3JTy4EeHU N

V. YueOHo-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne TUCIUIIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

OCHOGHaA Tumepamypa

1. Erpanon A.B. BzaumonelicTBre HOHU3UPYIOIINX U3IyYEHHH ¢ BenlecTBOM YueOHoe rnocodue M3a-
Bo UI'Y, Upkyrck 2013

2. B.U. Uanos. Kypc nozumerpuun.M.Mup.1976.

3. W.I'I'yceB u ap.3amuTa OT HOHU3UPYIOMUX U3TydeHHi. T. 1. Du3ndeckre OCHOBHI 3aIIUTHI OT

n3nyuenuii. M. Hayka. 1980.

N.b. Keupum-Mapkyc. DxBunozumetpus. JI. UJI. 1965.

A K. ITukaeB. CoBpemeHHas paananroHHast XuMusi. OCHOBHBIE [TOJIOKEHUS], SIKCIIEPUMEHTaIbHAas

TeXHUKa U MeToasl. M. Mup. 1989.

6. B.K.JIamunesckuii. Meronsl nerekrupoBanus n3nydennii. M.Hayka.1987.

M.®Dpank, B. tonsn. TBepaorensHble J03UMETPBI HOHU3UPYIOLIETo U3nydeHus. M. Mup. 1979.

8. B.U. MBanos, B.Il. MamkoBuu. COOpHHUK 3a/a4 MO JO3UMETPUU U 3aIIUTE OT MOHU3UPYIOMIETO
n3nyuyenus. M. Hayka. 1986.

9. Hopwmsl paguanmonHoit 6e3onacuoctu (HPB-99)

10. bynnaxos JI.A., Kanuctparosa B.C. PagnoaktiuBHOe u3inyueHue u 310posbe, MHopM-aTom,
Mockaa. 2003r.

S

~

ﬂonoxmumeﬂbua}l:

1. Bacunenko W.5. Pagnanms. Mcrounnku, HopmupoBanue o0myuenus. [Ipupomna, Ne 4, 10-16, 2001.
2. BoeHHast TOKCUKOJIOTHs, painoOMOJIOTHs M MeIMIIMHCKas 3amuTa. YueOHux/ noa pen. [Ipog. C.A.
Kynenko, «®@onuanty».- Cankr-Ilerepoypr, 2004, 530 c.

3. bakoB B.M., Cremanos C.B. K wMexaHusmMy NepBHYHOTO OHOJIOTMYECKOTO JEUCTBUS
MOHU3HpYIOIMX U3inydeHul Yenexu @uzuueckux Hayk — 2006, NeS.

4. lleBuenko B.A. Kak onienuBaTh reHeTnueckuii puck oomyuenus. [Ipupona, Ne 4, 17-22, 2001.

5. Kynpsimo 1O.b. Xumuueckast 3amura ot jgydeBoro nopaxenus. CopoBCKUN 00pa3oBaTeNbHbBIN
xypHai. Ne 6, 21-26, 2000.

6. Myxun K.H., [latapakua O.0. Dx3otuueckue mporecchl B simepHoi ¢uzuke YDOH 2000, Ne 8
(r008c.pdf)

7. CamumoB P.A. MolHble yCKOPUTENIH 3JEKTPOHOB JIJIsl IpoMbIlUIeHHOTro npuMenenus Y OH 2000,

Ne2 (r002g.pdf)



8. EropoB O. Harmsiiuelii crioco0 perucrpaiuu 3apsbkeHHbIX yactuil. Keant, 6, 2001.

9. KoctiokoB H.C., MymunoB M.U., Atpami C.M. u np. JudnexkTpuku u paguanusi, B 4-X kH., M.,
Hayxka, 2001.

10. Teopust u3nydeHUs PEIATUBUCTCKUX dacTull (moa pen. bopmoBumbia B.A.) M., ®usmar mur.,
2002, 576 c.

11. T'mobyc M.E., I'puneB b.B. Heopranmueckue CHMHTHIIATOPHI: HOBBIE W TPATUIIMOHHBIC
MaTepuaibl Xapbko, Akta, 2001, 408 c.

12. boiiko B.U., CxBoproB B.A., ®optop B.E., lllamanun W.B. B3aumoneiicTBue MMITyJIbCHBIX
3apsOKEHHBIX YacTHll ¢ BemecTBoM, M., @usmatiur, 2003, 288 c.

0) nepuoouueckue uzoanus

- Radiation Protection Dosimetry ~ Oxford University Press

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

- XKypnan Meauuunckas ¢pusuka

B) CHUCOK A8MOPCKUX MEMOOUUECKUX pa3padomox

1. Erpanos A.B. BzaumonelicTBre HOHU3UPYIOIIUX U3IYyYEHHH ¢ BeleCTBOM YueOHoe rmocooue
N3p-so UT'Y, Upkytck 2013

2) oaszvl OaHHblx, und;opmauuonno-cnpaeormble U NOUCKoeble cucmemal

1. http://www.nndc.bnl.gov/nndc/nndcinfo.html The National Nuclear Data Center, Brookhaven
National Laboratory, (Ha 3TOM cepBepe MOKHO HAWTH JAHHBIC 110 CCUYCHUSIM B3aUMOJICHCTBUS
Pa3JIMIHBIX BUAOB NOHU3UPYIOIIUX I/I3J'Iy‘leHI/II71 C BCUICCTBOM H XaPAKTCPUCTHUKHU ;mep).

2. http://nrv.jinr.ru/nrv/ O0benMHEHHBIH WHCTUTYT siiepHbIX wuccienoBanuii Nuclei and their
properties.

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

VI. MatepuajibHO-TeXHUYECKOE o0ecredeHrue TUCHUIIIMHBI (MOTYJIA)

6.1. YueOHo-1a00paTOpHOE 000pPyI0BAHUE:

[Tepeuens o6opynoBaHus U MaTepuanoB (Ha 6a3e Jlaboparopuu pusznku MoHokpucramios UI'X CO
PAH):

Jlis M3y4eHus mpoIecCcoB pocTa KPUCTAJUIOB M pa3pabOTKU METO0B MX MOITyUYEHUS] UMEeTCs
KOMILIEKC poCcTOBBIX ycTaHOBOK TunoB C3BH-20, Penmer-10, Penmer-8, a Takxke psii yCTaHOBOK
cOOCTBEHHOTO M3roToBIeHHs. MMeromasics skcrepuMeHTalbHas 6a3a 10 BBIPALIMBAHNUIO KPUCTAJIIOB
MO3BOJISIET B IIMPOKUX Ipe/iesax BapbUpOBaTh YCIOBHSI pOCTa.

JU1s ONTHYECKOM M MarHUTOPE30HAHCHOM CHIEKTPOCKONUH B Ta0OpaTOPHU UMEETCS] HEOOXOTUMBII
KOMIUIEKC CIIEKTPOMETPOB U CIIEKTPOPOTOMETPOB, MEPEKPHIBAIOIINX 00JIACTh OT BAKYYMHOI'O
yabTpaduoseTa 10 JalbHEro HHPPaKpacHOTO U3ITyUSHUS:

- ciektpodoromerp Perkin-Elmer Lamda 950

- cnektpometp Perkin-Elmer LS55

- CIIEKTPO(POTOMETP-CIEKTPOMETP IJI1 BAKYYMHOH yiabTpaduoneroBoit odbnactu 70-400 HM Ha Oaze
MoHoxpomaTopoB BMP2 nu M/IP2 ¢ ynpasieHuemM oT NepCOHaIILHOIO KOMIIbIOTEPA

- CIIEKTPOMETP BaKyyMHOTO YJIbTPa(rOIETOBOrO U3JIy4€HUs KPUCTAIIJIOB Ha 6a3e MOHOXPO-MAaTopa
BM4 ¢ ynpaBneHreM OT IepCOHAIBHOTO KOMITBIOTEpa


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

- ciektpometp CIUJI1 ynbprpadmoneroBoro, BUIUMOT0 U HHOPAKPACHOTO H3ITYICHHUS

- ciektpodoromerpst Specord M40, M80

- umnynbenblii DIP cnextpomerp ¢ @ypre npeodpazoBanuem E 580 FT/CW (B uentpe
KOJUICKTUBHOTO 1MOJIb30BaHus "baiikansckuii ananmutuyeckuii nentp" MHI] CO PAH)

- OIIP cnektpomeTtp PO 1306.

- 000pyAOBaHKE I UMITYJILCHBIX U3MEPEHHM CIIEKTPOB JIFOMUHECLEHIINH, [IPH BO30YKIEHUU
MMYJIbCHBIMH Pa3psIHBIMU JIaMIIaMU WM UMITYJIbCAMHU PEHTI€HOBCKOTrO arrmapaTta Mupa-2/1.

Bce ycranoBku 000pyA0BaHbI KPHOCTATaMH JJIsl HU3KOTEMIIEpATyPHBIX U3MEPEHUH.

B nocnennue roapl s poBEIEHUS! KBAHTOBO-XUMUYECKUX PAaCUETOB HUCIIOJIb3YETCs CYIIEPKOIBIOTED
MBC1000. PacyeTsl mpoBOASTCS MO YIpaBlI€HHEM CBOOOJIHO-PACHpPOCTPaHSAEMON ONEpalMOHHON
cucremMbl Linux. OCHOBHOW NpOrpaMMOi AJisi MPOBEIACHHUS HEIMIUPUUYECKUX PACUCTOB SIBIISCTCS
n3BecTHas HekomMmepueckas nporpamma GAMESS (yauBepcuter Aiioa, CIIIA) u ee Mmoaudukamms
PCGamess (A I'panoBckuii, xumudeckuii pakynsrer MI'Y).

6.2. IIlporpamMHoOe obecnieyeHme:

CrangaptHblie cepBUCHl ceTu IHTEpHET, CTaHIapTHBIE CPECTBAMH IPOCMOTpPA MPE3EHTALUN U APYTUX
MaTepuaoB 110 Kypcy

6.3. TexHnueckue H JIeKTPOHHBbIE CPeCTBA:

Jliist poBeieH sl MPaKTHYESCKUX M JICKITMOHHBIX 3aHATHI B KAYECTBE JCMOHCTPAIIMOHHOTO
000pYI0BaHUS HCIIONB3YIOTCS IPOEKTOP, SKPaH U MEJIOBask JOCKa. MCIomb3yr0TCsS COBPEMEHHBIE
obpasoBaTenbHbIe TEXHOIOIMH: HHPOPMALMOHHbIE (JIEKIIUU 1 Ipe3eHTauu B Power Point),
MPOEKTHBIE (MYJIbTHMEIHA, BUACO, JOKYMEHTANbHbIE (hriabMbl). Mcronbp30Banme riiodanbHOR
KOMITBIOTEPHOM CETH IMO3BOJIIET 00CCIICUYUTh JIOCTYITHOCTh VIHTEpHET-PECypCOB U Peain30BaTh
CaMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB, B X0JI¢ KOTOPOW OHU MOTYT BBIYMTHIBATH HAYYHBIE CTATHU 110
TeMaM Kypca. Ha ekiusx MoryT ucnosb30BaThesi MyJIbTUMeIMKHBIC cpeicTBa: ipoekTop (CASIO
XJ-A241), nepenocnoii sxpan (Classic Solution, T195x195/IMW-LU/B), HoytOyk Lenovo B590. Ha
(bakynbTeTe UMEETCSI KOMITBIOTEPU3UPOBAHHAS Ay TUTOPHS, IPEAHA3HAYCHHAS JIJISl CAMOCTOSITSIIbHON
paboThI, ¢ HEOTPAaHUYESHHBIM JJOCTYIIOM B IHTEpHeT.

VI1l. O6pa3oBaTebHbIe TEXHOJIOTHH

HaumeHnoBaHue TeM 3aHATHI ¢ yKa3aHHeM (pOpM/ MeTOAOB/ TEXHOJIOTHH 00y4eHHS:

Ne Tema 3ansTus Bun ®opma / KoauuecTBo
n/n 3aHATHA MeToanl//TeXHOIOTHHI JacoB
JUCTAHIIHOHHOTO,
HHTEPAKTHBHOT'O
o0y4yeHHs
1 2 3 4 5
1
2...
HToro yacos:

VIll. OueHouHble MaTepHAaJIbl A/ TEKYLIEro KOHTPOJISA M MPOME:KYTOYHOH aTTecTaluu



Ouenounvie mamepuanst 07151 6X00H020 KOHMPOJIA

[IpoBoauTCs ONpOC HA IEPBOM 3aHATHUH.

Ouenounvie mamepuanst meKyuwieco KOHmpoJs popmupyiomes ¢ coomeemcmeuu c JIHA

YHUsepcumema

OrneHOYHBIC CpPEICTBA TEKYIIETO KOHTPOJS POPMUPYIOTCS B COOTBETCTBUU ¢ [lonoxkennem o 0anbHO

- peﬁTHHFOBOﬁ CUCTCMC YHHUBCPCUTCTA (MOI‘yT OBITE B BUJC TCCTOB, CUTYAllMOHHBIX 3a/1a4, ACJIOBBIX U

POJIEBBIX UT'P, AUCITYTOB, TPEHUHIOB U J1p. HazHaueHue oueHouHbIX cpeAcTB TK - BBIABUTH

chopMupoBaHHOCTH KomrieTeHIui - [Ipodeccuonanbubie komnerennuu (IK): IK-1

Ouenounvie mamepuanvl 014 NPOMENCYMOUHOU ammecmayuu é popme

HpOMe)KYTO‘IHaH aTTCeCTalvA IIPOBOAUTCA B Q)opMe OK3aMC€Ha.

MaTepnanbl AJIS MIPOBEACHUSA TEKYHICI0 U IIPOMEKYTOITHOI0 KOHTPOJISA 3HAHMH CTYAECHTOB:

Ne Bup xontpos KouTtpoJsmpyemsie Koutposnpyemsie
TeMbI (pa3aeJibl) KOMIIeTeHITun/
HHIMKATOPBI

1 2 3 4

1 IIpoBepka pemienns nomamusen 3anaun | Pasgeas 1,2,3,4 IIK-1
2... | DK3aMeH, KOHTpOJIbHAs paboTa Pa3zpennr 1,2,3,4 K-1

IIpuMepHBIH CIUCOK BONPOCOB K IK3AMEHY

1. Bwunasl nonusupyoulero uanydenus. HermocpeacTBeHHO U KOCBEHHO HOHU3UPYIOLIEEe U3TyUEHHE.

agblrwn

~

10.

11.

XapakTepucTrKa nojei HOHU3UPYIOMKX n3nydeHuil. CedeHue B3auMoIeHCTBHS.

[TornomenHast 103a U KEpMa HOHU3UPYIOLIETO U3TYICHUS.

AkTUBHOCTB. Bubl pagunoaktuBHOCTH. CXEMBI pacnaia paaguoHyKINI0B.

B3aumogeiictBue hoToHOB ¢ BemecTBoM. KoMnTOHOBCKOE paccesiHue.

Pentrenosckoe usnydenue. MICTOUHMKY NEPBUYHOIO U3JIYYEHUS M JETEKTOPHI PEHTTEHOBCKOIO
W3JTyYEHHUS.

B3aumopneiicTBue HEHTPOHOB € BEIIECTBOM. Yrpyroe paccesHue. CocraBHoe supo. lIpsambie
saepHbie peakuun. Heynpyroe paccesiHue.

Kanopumerpuueckue METOIbI JO3UMETPHH.

B3anmoneiicTBre 3apsyKEHHBIX YacCTHIL ¢ BellecTBOM. MoHM3annoHHble OTepU. PagnannonHbie
norepu. Topmo3Has criocobHOCTh BemiecTBa. JlunelHas mepenava snepruu (JIIID). dopmyna
bere. [Ipober 3apspxennoit gactuisl. [lepexoanoe n3nyuenue. Cpeuenne BaBunosa-Uepenkona.
Xumnueckue Meronasl gozumerpuu. Jlosumerp @pukke. Llepuessiii nozumerp. IlneHouynsie
no3umeTpel. @ororpadudeckuii METo.

B3aumMopeiicTBue HEUTpPOHOB ¢ BemlecTBOM. PaaualimoHHbIA 3axBaT. 3axBaT HEUTpoHa ¢
MOCIEAYIOIIUM UCITYCKaHUEM 3apsKEHHBIX YaCTHUI U HEMTPOHOB. Peakuuu 6Li(n, a )3H, 1OB(n, o
)7Li. BreinyxaeHHOe AeneHue sep.

[IpUHIMITBI XMMHUYECKOM 3aIUTHI OT JIYYEBOT'O MOPAKECHUSL.



12. DxBuBanenTHass 1o03a. DddextuBHas no3a. Cucrema orpanuyeHus n03. llpenenbHas mo3a.
[TpenenbHO NONMYCTHMBIC YPOBHH BHEIIHHUX ITOTOKOB HOHM3UPYIOIIETO N3TyUCHHS.

13. JIromuHecueHTHbIE METObI J03UMEeTpuH. CHMHTHUIALIMOHHBIA METO

14. JIromuHecUeHIUS BEUIECTB U €€ Pa3HOBUIHOCTU. CXEMbI KBAHTOBBIX MEPEXO0/I0B IIPU PA3TUIHBIX
BUJaX JItoMUHeceHITNH. OCHOBHBIE (U3NYECKHE XapaKTEPUCTUKU JTFOMUHECIICHIINH.

15. Cgeuenue BaBuioBa-UepeHkona.

IIpuMepHBIH CHIMCOK 32124 K IK3aMEHY

3agauya 1. AKTUBHOCTE Co ¢ nepuojioM noaypacnazaa 5.27 net coctasuget 1 I'bk. Paccuurate uncio
PaIMOAaKTUBHBIX aTOMOB 3TOTO Mperapara yepes S5 JerT.

3anpaua 2. OnpenenuTs akTUBHOCTD 1 T 226

Ra, nepuox nonypacnana koroporo 1600 ser.

3agaua 3. B Bo3ayxe Ha BBICOTE YPOBHS MOps 3a CUET KOCMHUYECKOIO HM3IyYEHHUS B CPEIHEM
oGpasyercst 2 mapsl HOHOB B 1 cM® B 1 ¢. OmpeeuTh [OrTIOIIEHHYIO 103y B BO3LYXE 33 FOJI, eCIIH HA
oOpa3oBaHMe OJHOI Mapsl MOHOB 3aTpauymBaercs >Heprust 33.85 5B. I[lnoTHOCTH BO3MYyXa HPUHSATH
paBHo# 1.29 1072 r/em® .

3agauya 4. MuKpockonmueckoe cedeHue B3aumopencTBue GoToHOB ¢ sHeprued 1 M»aB ans cBuHua
-2 2 . o
paBHo 2.34 10 * om? Onpenenuth THMHEHHBIA W MAcCOBBIH KOA(PUIMEHTH ociabieHus (OTOHOB,
3
€CJIY IUIOTHOCTH cBuHNa 11.34 r/cm”.

3agaua 5. B OGeckoHeyHOMW, BO3IYLIHOW cpefe MOMEUIEH TOYEYHBI U30TPOMHBIA HMCTOYHUK 137CS,
HCITYCKAIOIIMI 10° ¢doroHoB/c. HaliTh TIIOTHOCTH MOTOKA HEPACCESIHHBIX (POTOHOB HA pacctostHuu 100

N 137

M OT MCTOYHHKA, €CIU JMHEHHbIH Ko3(duuueHT ocnadienuss ¢poroHoB —~ Cs B BO3ayXe COCTaBIISIET
5 -1

9.95107 cm ™.

3amaua 6. Msoronnsrii nerounnk CCo mpeacTaBisier co6oii GECKOHEYHO TOHKYIO MPSMYIO JTHHHIO C

yaensHoit aktiBHOCTBIO 10° Bi/M. Ompenenuts kepMy B Bo3myxe 3a 1 uac ma paccrosaumm 1 M OT
2

HMCTOYHHKA, €CJIM KEpMa MOCTOSHHAS JIJIs1 ©30TOTa %Co paBHa 84.23 al'p m” /(¢ bk).

3anpaua 7. [lokazaTs, 4To 1715 IepcoHaa npu 36-4acoBo paboueit Henesne mpu padbore 0e3 3aluThl 1
PaBHOMEPHOM pacHpeleNieHMH J103bl TOTroAy IMpelesbHO JONYCTUMbIE KepMa SKBUBAJIECHTHI
PaZMOHYKIIUTHOTO MCTOYHUKA ¢ OonbmmM nepuoaoM nonypacnaga (Ti2 >> 1 rox ke B HFp.MZ /e,
BpeMs paboThI C MpenapaToM B JIeHb t B 4acax M pacCcTOsIHHE OT paboyero mMecra /10 MCTOUHHUKA T B
METpax CBSI3aHbI MEKIY cO00I COOTHOIIEHHEM K, t/r? <40.

3amauya 8. Ha paccrosumn 0.3 M OT TOYCYHOTO HCTOYHHKA "°CO MOIIHOCTH BO3IYIIHON KEPMBI,
0GycoBIeHHas raMMa-n3nydennem, coctamser 1 107 Ip/c. Ha KakoM pacCTOSHHH OT HCTOYHHKA
MO>KHO paboTaTh, 4TOOBI /1032 00JIyueHUS HE MPEBBINIANA MPEAeIbHO JOIMYCTUMOM BEIUYHHBI IpU 36-
4acoBoi paboueil Heslene U paBHOMEPHOM paclpeielIeHuH 1035l 0 Toay?

3agaua 9. fAnpo "Li 3axBarhIBaeT MEJUICHHBIM HEUTPOH U MCIycKaeT [J-KBaHT. UeMy paBHa SHEprus
[]-kBaHTa ?

Hedexr macc A=M-A

8Li  20946,65 keV

Li  14908,14 keV

n 8071,316 keV




3apaua 10. Aapo 'H 3axBareiBaeT MeICHHDII HEUTPOH U HCIycKaeT [/-kBaHT. YeMy paBHa SHEPTUsi
[J-xBaHTa ?

Hedext macc A=M-A

'"H  7288,969 keV

’H  13135,720 keV

n 8071,316 keV

3agaua 11. B pe3ynbTaTe KOMOITOHOBCKOTO paccestHUS Ha CBOOOHOM MOKOSAILIEMCS
AIIEKTPOHE JTMHA BOJHBI (JOTOHA C SHEPrUel yBeanuuiaach B o pa3. Haittu
KHHETHYCCKYIO DHEPTHUIO JICKTPOHA OTIAYH.

3amaua 12. DOTOH PEHTIEHOBCKOI'0 U3JIYYEHHUS C SHEprueun E , B pe3yibTare

KOMITTOHOBCKOT'O paccesiHusl Ha CBOOOTHOM MOKOSIIIEMCS SJIEKTPOHE OTKIOHUIICS OT
NEPBOHAYATILHOTO HANpaBiIeHHs Ha yroi 6. OnpenenuTs KHHETUYECKYI0 SHepruto E, u

UMITYJIbC P, 3JEKTpoHa oTaauu. [loka3zaTe Ha OCHOBE Fr€OMETPUUYECKHUX COOOPAKEHHI,
YTO UMITYJIBC DJIEKTPOHA MO a0COJIFOTHON BETMYMHE OKAKETCs O0JIbIIIe UMITYJIbCa
najaromero Gorona, ecau GOTOH OTKIOHUTCS OT MEPBOHAYAILHOTO HAIIPABJICHUS Ha

T
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3apaua 13. OnipeenuTs JUIMHY BOJIHBI A, , IPA KOTOPOM YHEPTHS CBETOBOI'O KBaHTA

paBHa SHCPIUH IIOKOA 3JICKTPOHA. Takas JJINHAa BOJIHBI HA3bIBACTCsI KOMIITOHOBCKOU
IIJ'IPIHOﬁ IS 3JICKTPOHA

Pa3zpadorumnk:

~ npodeccop, a.¢h.M.H. E.A. PajpkaboB
( I'TI/E:B) (3aHUMaeMasi I0JDKHOCTD) (MHUIIIATBL, PaMIITHS)

[IporpamMma cocrtaBieHa B cooTBeTcTBHUH ¢ TpeboBanusmMu OI'OC BO no HampaBieHHIO
noarotoBku 03.04.02 "duzuka"

ITporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl o0Iel 1 dKCIIepUMEHTaIbHON PU3UKU

.'

«21» despans 2025 r.

[Tpotokon Ne 5, 3aB. kadeapoi N n.¢.-m.H. A.A. l'aBpuitiok

Hacrosimmas mnporpaMma He MoxkeT ObITh BOCIPOM3BelIeHAa HHM B Kakol ¢opme 0e3
NpeABaApPUTEbHOI0 MUCbLMEHHOI0 pa3penieHus: Kadeapbi-pa3padoTunka NPporpaMMabl.




