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I. Henu n 3aga4n TUCUMIIIMHBI (MOXYJIs1)

Heaun ChopmupoBaTh y CTyI€HTOB MOHUMaHHUE TeX (U3UYECKUX MPOLIECCOB, KOTOPHIE
CBsA3aHBI C BSaHMOHGﬁCTBHeM HOHU3BHPYIOIINUX H3Hy‘ICHHI>’I C BCIIECCTBOM H YCIOBCKOM B
YaCTHOCTH.

dopmupoBanue NpoPecCHOHATHHON KOMIETEHTHOCTH B COOTBETCTBHH C Pa3BUTHEM Y
yyalxcs KayecTB JMYHOCTH O€30MacHOro THIIA, OCBAWBAIOIIEH OCHOBBI 3alUTHlI YEIOBEKa U
o0ImIecTBa OT COBPEMEHHOT'0 KOMIUIEKCA OMACHBIX (PaKTOPOB.

3agaun CTyneHT JOJDKEH 3HaTh U yMETh, B PE3ysibTaTeé M3y4eHUs Kypca, MPOLECCH
BSaHMOﬂeﬁCTBHH HOHU3UPYIOIIHUX H3Hy‘{€HHI>'I C BCIICCTBOM, BIIMSAHHUC 3JTHUX H3Hy‘{eHI/II>'I Ha
yenoBeka. VIMeTh TpeAcTaBiIeHHE O KBAaHTOBOW MeEXaHUKE, SACpPHOW (HU3MKE, ONTHKE H
CIEKTPOCKOIIHUH.

W3yuntb ¥ OCBOMTH OCHOBBI 3J0pPOBOr0 00pa3za JKU3HHU, 00ECIeYHBAIOIIETO
MOJTHOIICHHOE 0€30MacHOe CYIIECTBOBAHUE U PEATN3alMI0 CIOCOOHOCTEH U 3alpOCOB JIMYHOCTH
B ITIOBCEIHEBHOM KH3HMU,

O3HAKOMHUTBCS C  OMACHOCTAMHM, YIrPOXKAIOIIMMHU  YEJOBEKY B  COBPEMEHHOM
MOBCE/IHEBHOM JKM3HM, B OMACHBIX M YPE3BBIYANHBIX CUTYalMSIX MPUPOIHOTO, COIHAIBLHOTO U
TEXHOTEHHOI'O XapaKTepa;

U3YYUTh M OCBOUTH METOJI M MPUEMBbI 3alIUTHI, MO3BOJIAIOIINE MHUHUMHU3UPOBATH
BO3MOKHBIN yLuep6 JJMHHOCTU U O6IJ.I€CTBy B BO3MOXHBIX OIIaCHBIX U ‘-IpG3BI:I‘-I&ﬁHBIX
CUTYallUsX, B YCIOBUSAX TPAKIAHCKOI OOOPOHBI;

HU3YyUUTb U OCBOUTH OCHOBLBI MCIOWIIMHCKHUX 3HAHUU U MpaBuUJI OKa3aHUA HepBOﬁ
MEAMIIMHCKOW MTOMOIIHN B ONACHBIX M YPE3BbIUAWHBIX CUTYAIHUIX;

HU3YUUTH B KOMIIJIEKCE COBpPCMCHHBIC Hp06JI€MI>I 6630H3CHOCTI/I KU3HU n
KU3HEEATEIIbHOCTH, (OPMHUPYIOIINE Y YUaIIUXCs aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUMN
KapTUHY MHpA, IIEJIOCTHOE MUPONOHUMAHHE U Hay4HOE€ MHUPOBO33pPEHHUE, a TAKXKE COLHAIbHO-
3HaYUMYIO LIEHHOCTHYIO OPUEHTAIUIO JTUYHOCTH.

I1. Mecto aucuuniuubl B cTpykrype OOII:

JucuumnimHa oTHOCHTCS K 0a30BOM yacTu npodeccuonanbHoro nukia b.3. Jlozumerpus
MOHU3YIOIUX W3JIYyYEeHUN SBISETCA CaMOCTOATENBHBIM pa3/ielioM MPUKIAJHON SAepHOM
(usuxku. B3auMozacicTBUE MOHU3UPYIOUIMX H3JIyYCHHM C BEIIECTBOM OXBATBhIBACT LIUPOKUU
KpyT PU3HUECKUX MPOIIECCOB, PACCMOTPEHHBIX PaHHEE B Kypcax si/iepHOM (pM3MKH, KBAHTOBOM
MEXaHHKH, ONTHKH M cHeKkTpockomum. Ilpoueccel, mnpoucxoxadimme mpu AEHCTBUU
MOHU3UPYIOUIMX M3JIYYEHU Ha YeJIOBEKa, paCCMaTpUBAIOTCA B paszesie Onodusuka.

3HaHUsA, TOJYYEHHbIE CTYIACHTaMU TIOCJIE€ W3YYEHUsS JAUCHMIUIMHBI  “Dusnka
B3aUMOJICVCTBUS YacCTHUI] M M3JIyYCHHs C BELIECTBOM , MCHOJB3YIOTCS Jajiee NMPU U3YYEHUU
JUCUUIIMH  “TexXHOJIOTUsT MaTepuasioB AJIEKTpOHHOW TexHuku , “IIpomeccel MHKpo- U
HaHOTeXHOJoTUN’, “DHU3nKa MOJYIPOBOJHUKOB”, “DHU3MKA MOIYNPOBOJHHUKOBBIX MPHOOPOB”,
“MUKpO3IEKTPOHUKA .

II1. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSA TUCHUATIHHbBI

[Ipornecc n3yueHus: TMCIMITIMHBI HAIIPaBieH HAa (OPMHUPOBAHUE CIEIYIOIINX KOMIETECHITUI:

Oo0mekyabTypHbie KomnereHunu (OK):
Ipodeccnonanbubie komnerennuu (I1K): IMK-1



Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIETEeHIH
IIK-1 I/II[KHKI.I 3HaTh:

CriocobeH ynpaBisTh
KauecTBOM (PU3UYECKUX U
TEXHUYCCKUX aCIICKTOB
Jy4eBOM Tepanuu

[K-2

Crioco0eH peann30BbIBaTh
JI03UMETPHUYECKOC
o0ecrieyeHue JIy4eBoit
JIMarHOCTUKH

CriocobeH ynpaBisTh
KaueCcTBOM (PU3UIECKUX
aCIIEKTOB JIy4€BOU Tepanuu
WKk 2

CriocobeH ynpaBisTh
Ka4eCTBOM TEXHUYECKHX
aCIIEKTOB JIy4€BOU Tepanuu
N/IKmk2.1

Crioco0eH peann30BbIBATh
JI03UMETPHYECKOE
o0ecrieyeHue JIy4eBoit
JTMarHOCTUKU

OCHOBHBIE (PU3UYECKUE MPOIECCHI
B3aUMOJICHCTBUSL  (POHOHHOTO U
HEUTPOHHOTO U3IIy4eHUN c
BEIIECTBOM;

OCHOBHBIE (PU3UYECKUE MPOIECCHI
B3aMMOJCHCTBHS 3apSHKEHHBIX
4aCTUL] C BEIIECTBOM;

VYMeTh:

Ol1leHHUBATh ONACHBIE U OITACHBIE
J035bI pa,unaupm

MIPOBOJIUTH TEOPETHUECKHUE
pvaeTH HOFHOLL[GHHOP’I JO3bI

Bnaners:

METOJIJaMHU TEOPETHYECKOTO
pacdera ¥ KCIIEPUMEHTAIbHON
OLICHKH ITOTJIOILEHHOM T03BI
MOHU3UPYIOLIUX U3ITy4CHUN

IV.  Copnep:kanue 1 CTPYKTYpa AMCUMIIMHBI (MOXYJIs1)

OO0beM IMCIUILIMHBI COCTABIISICT 5 3aUeTHRIX ¢AUHUILIBL, 180 yacos,

B TOM 4YHCJIe 85 yaca KOHTAaKTHOM paOOTHI.

3aHATHS TPOBOJATCA TOJBKO B OYHOUM (opme oOydeHHs C NMPUMEHEHUEM AUCTAHIMOHHOIO

KOHTPOJISI CaMOCTOSITEIbHON paboThI

CTYZICHTOB dYepe3 DJICKTPOHHYI0 HH()OPMALMOHHO-

oOpa3oBaTenbHyl0 cpeny (GakyapTeTa. DJIEKTPOHHOW M TUCTAHIMOHHOW (opM 0OydeHUs He

peyCMaTPUBACTCH.

Ha npaktuueckyro moAroToBKy OTBOAUTCS 36 ayTUTOPHBIX YacoB (BO BPEeMsI BHIITOJIHEHHUS

NPAKTUYECKUX 3aJaHUI).

dopmMa MPOMEKYTOUHOU aTTECTALUN: DK3aMEH.




4.1. Conep:xaHue TUCUMIJIMHBI, CTPYKTYPUPOBAHHOE 10 T€MaM, ¢ YKa3aHUEM BU/I0B Y4eOHbIX 3aHATHI U OTBEJEHHOI0 HA HUX

KOJIN4Y€eCTBA aKaJAeMHU4Y€E€CKHUX YaCo0B

Ne | Pazjen qucHHMILIMHBI/ TeMa ®opma
n/ - Buawbl yueOHo# padoThl, TeKylero
H E BKJIKYAasl CAMOCTOSAITEIbHYIO PA00TYy 00Yy4YAKOIIUXCH, | KOHTPOJS
E NPAKTHYECKYI0 MOATOTOBKY M TPY/A0€eMKOCTh ycneBaeMoCTH
% (B yacax) /
= dopma
= NPOMEKYTOUH
> KonTakTHasi padora npenogaBareJisi ¢ g |oi
= o0yyarmummcs % | arrecranmn
¥ g g
§ s E Jleknus Cemunap/ Koncyans | Kont g L§ ceMecTpam)
e | g : E IlpakTuyec | Tanus § =
S| e = s Koe, =
z |3 =z JabopaTopH 8
5] (3] M e
M =9 oe 3amsiTHe/
1 2 3 5 6 7 8 9 10
1 | Pa3gen 1 PannoakTUBHOCTL U 44 9 9 6 20 Pemrenune
HCTOYHUKYU HOHM3UPYIOLIUX 3aaa4
U3JIY4YeHU il
2 | Pazpea 2 IIponecchl B3auMoaeiicTBHSA 45 9 9 7 20 | Ompoc
HOHM3HMPYIOIIUX U3JTy4YeHHil ¢
BeleCTBOM
3 | Pazgen 3 HopMbl paauanuoHHOI 45 9 9 7 20 | Ompoc
0e30macHOCTH
4 | Pa3nen 4 OcHOBHBIE METOBbI 46 9 9 1 7 20 | Pemrenue
perucTpauvu MOHU3MPYOIINX 3agay4
H3JIyYeHuil
IK3aMeH TEeCTHPOBaHHE
Hroro yacos 180 36 36 1 27 80




4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITEILHOU PadoThl 00YYAIOIIUXCS MO IUCIUIIINHE

CamocrosiTenpHas paboTa 00yJaronuxcs VuebHo-
METOHIECKOe
Orne”ounoe
Cemectp Hazpanue paszneina, TeMbl Bi caMocTosTenbHOMN paGors|  CPOXH | Tpyroemxocts CDEICTEO obecrieyeHue
A p BBITIOJIHEHHS (uac.) pea CaMOCTOATEIBHOM
paboThI
Pazpenwr 1,2, 3, 4 B Teuenue 3amaun u 1-3
1 A T Pemenne nomamuux 3agau 20 A
ceMeCTpa yr[pa>I<HeHI/I${
Pasnensr 1,2, 3, 4 Iocre 1-3
3aBEPIICHUS
2 IoaroroBka K onpocy JIEKIUH 10 20
JAHHBIM
pazzenam Ornpoc
Pasnensr 1,2, 3, 4 Iocre 1-3
3aBEPIICHUS
3 TloxroroBka KpaTKuX JOKJIAA0B JIEKITUH 110 20
JaHHbIM
pasjenam Hoxnan
4 [ToaroTroBka K 3K3aMeHy Pabora ¢ nexiuonHbIM MaTepuanoM | K konmy 20 1-3
1 y4eOHOH JIMTepaTypoi ceMecTpa DK3aMeH
OO61muit 00beM caMOCTOATENHLHOM PabOThl MO TUCIUIUIMHE (Yac) 80
N3 Hux o0BEM CcaMOCTOATENBHOM pabOThl € MCIOIB30BAaHUEM DJIEKTPOHHOTO OOYYEHUS H
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (dac) (yKa3aTh MPU HAJTHMIHH )




4.3.Conepxxanmne yueOHOro MaTepuaJjia

Pa3znes 1 PainoakTMBHOCTD M MCTOYHHUKU MOHU3UPYIOIIUX M3JTyYeHUil

1.1

1.2

1.3

Beeoenue Kpatkas uctopusi pa3BUTHS T103UMETPUN U 3ALUATHI OT ICHUCTBUI MOHU3HPYIOIINX
W3Ty4YEHUI HAuYMHAas C OTKPBITHUS PEHTTEHOBCKUX Jy4Yeil U palMOaKTUBHOCTH. 3alaui U LIETIU
JO3UMETPHUH.

Paouoaxkmuenocmp DHeprus CBSI3U HYKJIOHOB B sype. Jlepext macc. Bunmbl painoakTMBHOCTH.
Cnabble B3aumoneiicTus. P - pacma. P - pacnan u K-3axsat. Hapymenue P — nnBapHanTHOCTH
npu cialbix B3auMozeicTBusax. Hapymenue CP-uaBapuanTHOCTH. CHIIBHBIC B3aUMOACHCTBUS.
B3aumoneicTBUsI HyKJIIOHOB. DJI€MEHThI KBAHTOBOM XpoMoanHamuka. KBapku u rimooHsl. CxeMbl
pacnaaa paIuOHYKJIUAOB. DHEPTHU SIACPHON pEaKIIUH.

Hcmounuku uonuzupyrouieco usiyuenun OCHOBHBIE TAPAMETPBI HICTOYHUKOB. AKTUBHOCT.
Uctounuku poToHHOTO M3mydeHus: M3oTonHbie HCTOYHUKH (hOTOHOB. KepMma - mocTosiHHAas.
PentrenoBckoe uznydeHue. CUHXpOTPOHHOE M3inydeHue. Mctounnku HeuTpoHoB: M30TOMHBIE
VUCTOYHUKU HEUTPOHOB. VICTOUHMKH HEUTPOHOB HA OCHOBE YCKOPUTEIIEH IIPOTOHOB U ACUTPOHOB.
Hetitponnsie padpuku. SnepHbie 1 TEpMOsIEPHBIC PEAKTOPHI KAK HCTOYHUKUA HEUTPOHOB.
SnepHble U TEpMOSAEPHBIE B3PbIBBI KAK UICTOYHUKH HEUTPOHOB. ICTOYHUMKY 3JIEKTPOHOB U
T03UTPOHOB: M30TONHBIE B 1 B MCTOUYHMKY M3ITydeHHs. Y CKOPHTEIH 3eKTpoHOB. M30TomHbIE 0-
VCTOYHUKH.

Pa3nea 2 Ilponeccsl B3auMoaeiiCTBUSI HOHM3UPYIOLIUX U3/1y4YeHHUI ¢ BelleCTBOM

2.1. Bzaumooeiicmeue gpomonos c seuecmeom. ®orodpdexr. KomnroHOBCKOE paccessHUE.

2.2.

2.3.

OO0pa3oBaHuE IEKTPOH-TTO3UTPOHHBIX MMap. AHHUTHIANUS. [IoHsTHE CBSI3aHHBIX YaCTHI] B Mape.
KBanroBas tenenopranus. 3akoH ocnabiaeHus y3koro nyuka. Cedenue paccesnus. Koappumuenrt
ocnabnenus. KoadumuenTs! nepegaun u nmoryonieHus: sHeprun. DPpGeKTUBHBIN aTOMHBIA HOMED
BEIIIECTBA.

B3aumooeiicmeue neitmponos c eeujecmeom. YNpyroe paccessHue: NOTCHIIMAIBHO YIPyroe
paccesiHMe, YOPYroe paccesHHe dYepe3 COCTaBHOE saApo. Heympyroe paccesHue: Heympyroe
paccesHue uepe3 MIpsIMbIE SIIEPHBIE PEAKIMU, HEYNPYroe paccessHue dYepe3 COCTABHOE AJIPO.
PannanumonHbiii 3axBat. 3axBaT HEUTPOHA C MOCIEAYIONIMM HCIYCKAaHUEM 3apSKEHHBIX YaCTHUI] U
HelTpoHOB. Peakiuu 6Li(n,ot)3H, 10B(n,oc)7Li. Bremyxaennoe nenenue saep. Kmaccuduxarms
HEUTPOHOB MO SHEPTUAM. bop-HEUTPOH 3axBaTHAs TEpaIHUsI.

B3aumooeiicmeue 3apaxcennvix uacmuy c gewyecmeom. Vlonnzaunonseie norepu. ®opmyina
bere. Pammanuonneie mnorepu. Ilepexomnoe wusnydenue. CseueHue BasunoBa-UepeHkosa.
TopMoxeHue 3apsHKEHHBIX YacTHIl. TOpMO3Hasi CIOCOOHOCTh BemiecTBa. JIuHelHas mepenada
sreprun (JI[1D). DnextponHoe Topmoxkenue. Popmyna bere. AnepHoe Topmoxkenue. [Ipober
3apspkeHHON vactuibl. CBsi3b mipodera ¢ JITID. CooTHomeHne Mexay mpoderaMu i pa3IudHbIX
3apsHKEHHBIX YacTull. TopMokeHue OBICTPBIX 3JEKTPOHOB. TopMmo3Hble motepu. CTpyKTypa Tpeka
3apsOKEHHOM dYacTHIlbl. Pacrpenenenne cpemHedl TOTJIOMIEHHOW sHepruu B Tpeke. OOmacTh
nepBu4HOM noHM3auu. "llyba" d(aenpra) - 37eKTPOHOB. J{MCKPETHOCTD MOTJIOIEHHON YHEPTUHU B
Tpeke. CTpykTypa Tpeka ObicTporo siekTpona. [lImopsl, 6710061, CIUIONTHBIE TPEKH.

Pa3nesa 3 HopMbl painannoHHoii 0e30acHOCTH



3.3 Hopmut paduayuonnoii 6e3onacnocmu (0CHogHble onpeodenienusn) Buabl HOHU3UPYIOLIETO
n3nydeHus. HemocpeacTBeHHOE M KOCBEHHOE HOHU3UPYIOIIEE U3TyYCHUE. XapaKTepPUCTHUKA TOJICH
MOHM3UpYromMX n3nyueHuil. Ceuenue BzauMoaeiictsus. [lornomennas no3a. Kepma
HMOHM3UPYIOUIETO U3Iy4eHHsI. DKBUBaJICHTHAs 103a. DPdeKTUBHAS SKBUBAJICHTHAS J1034.

3.4 /lo3oebie Hazpy3ku om ecmecmeeHH020 U mexXHO02eHH020 (ona. ECTECTBEHHBIN paanualOHHbINA
¢oH u ero cocrapisAone. TeXHOTEHHBIN paualMoHHbIN (OH 1 ero coctapmsiomue. J[030Bbie
Harpy3Ku B MEJULMHE.

3.5 Hopmut paduayuonnoit 6ezonacnocmu (Tpebosanusn Kk o2panuienuro mexHo2eHHo20
001yuenun 6 KOHmMpoaupyemuix ycaosusax). CoMmaTuueckue 1 FeHeTUYECKUE MOCIEICTBHUS.
[Toporoseie u ctoxactuueckue 3¢ ¢dektol. Kateropun obiaydaemsix aun. Cuctema orpaHUYeHUS
no3. [IpenenpHas no3a. IlpenensHo AONMycTUMbIE YPOBHH BHELITHUX [TOTOKOB HOHU3UPYIOLIETO
usnydeHus. Koutpons BHyTpeHHero obnydenus. O6myuenue 60onbpmuMu go3amu. Octpas gydeBas
60me3nb. CpenHss MPOIOIHKUTENBHOCTD KU3HU. TpeOoBaHMS K J03aM OCTPOT0O O0IyUeHHS.

3.6 Buonozuueckoe oeiicmeue uonusupyrouie2o uzayuenusa. Ctraauu Bo3A€CTBUS HOHU3UPYIOLIETO
U3JTy4YCHUs Ha OMoorndeckne o0beKThl. Pamnobronornyeckuii napagokc. Teopusi MHUIICHH.
KpuBsie BbDKMBaHMSA 11 MHOTOYJAPHBIX M1 MHOTOMHUIIIEHHBIX MpoleccoB. CeueHne MHAaKTUBAIH
JUTSL TSDKEJBIX 3apsDKEHHBIX yacTull. OTHOcHTeNbHas Onosorunueckas 3G GpekTHBHOCTh. AKTHBHEIC
dopmsl kuciopona. Kucnopoausiit 3 dext npu oGiydueHrH pa3nuyHbIMI BUJAMH
WOHHU3UPYIONIETO U3TYYCHUsI. XUMUYECKHE PATUONPOTEKTOPhI. DoTomMHAMHYEeCKast Tepartusl.

Pa3znes 4 OcHOBHBIE MeTOAbI PErHCTPAIIMY HOHU3UPYIOIIUX U3JTyYeHUil

4.1. Honuszayuonnsvtit memoo oozumempuu. Vlonnzannontas kamepa. IpHeKTHBHOCTh
cobupanus noHOB. CBOOOTHOBO3AYIIIHEIE U MOJIOCTHBIE HOHU3AIIMOHHBIE KaMephl. [ a30BbIe
cuetyuk. [Iponopuronanbubie cuetunku. Cuetunku ['eiirepa. KonaeHcaTOpHbBIE KaMepBhI.
[TonynpoBOIHUKOBBIE IETEKTOPHI.

4.2, Xumuueckue memoowt 0ozumempuu. Jlozumerp @pukke. Llepuenblit no3umeTtp.
[Tnenounsie no3umeTpsl. DoTorpaduiecKknii MeTo H03uMeTpun. J{03uMeTpsl Ha IEHTpax
OKPACKH.

4.3. JTiomunecuyenmnuvie memoowt 0oz3umempuu. CUAHTWIISIAOHHBIN METO/I.
OHORIEKTPOHHBIM, UMITYJIbCHBIN U TOKOBBIA peKUMbl. OpraHu4ecKue, HEOPraHu4eCcKue
CIHUHTUJUIATOPBI U HA OCHOBC MHCPTHLBIX I'a30B. PaI[I/IO(l)OTOJIIOMI/IHCCI_ICHTHLIe AO3UMCTPEL.
TepMmontoMuHeceHTHBIN MeToA. Moaenb Pannamna -Yunkuaca. MeToabl onpeaeineHus
KMHETUYECKUX napaMeTpoB. OCHOBHBIE I03UMETPUUECKHE XaPAKTEPUCTUKH
TEPMOJIOMUHECIEHTHBIX IETEKTOPOB. TepMOIIOMUHECHIEHTHBIE METObI JO3UMETPUUI
HEUTPOHOB.

4.4. Kanopumempuueckue memoowt 0ozumempuu. V30TepMuyecKre KalOpUMETPBL.
KBasnagnabarnueckue kanopumeTpsl. JuddepeHnmanbHbie KaTOpUMETPHI.

4.5. Pacuemmnuie memoowt onpeoenenusn 003. Bueapenue paagnoakTUBHBIX HYKIUIOB B
OpraHu3M 4enoBeKka. VICTOYHUKY U3IIy4eHUs C ONPEAEICHHON T€eOMETPUEH.



1.3.1. IlepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3AHATHI M J1a00paTOPHBIX padoT

n/H

Ne
pa3iena
U TeMBbI

HaunmenoBanmue
CeMHMHAPOB,
NPAKTHYECKUX H
J1a0OpaTOpPHBIX padoT

TpynoeMkocTh

(uac.)

Bcero
yacoB

N3 unx
NpaKTH4YecKas
MOArOTOBKA

OneHoYHELIE
cpeacTBa

dopMupyemblie
KOMIIeTeHIIUN
(MHAUKATOPBI)*

3

4

5

doTtomroMuHECIICHTHAS
CIIEKTPOCKOIIHUS:
HU3MEPEHHSI CTICKTPOB
JJFOMHUHCCLICHIINU TBepI[LIX
TelN

IIK-1

IIK-1

H3mepenue noriaomeHHon
JI03BbI
TEPMOJIIOMUHECIEHTHBIM
METOJIOM C
UCIIOJIb30BaHUE
MOHOKPHUCTAITNYECKOTO
JETEKTOpa Ha OCHOBE
(GTOPHUCTOTO TUTHUS

IK-1

IK-1

Hccnenosanue
MPUMECHBIX IIEHTPOB C
MOMOILBIO AJIEKTPOHHOTO
napaMarHuTHOTO
pe3oHaHca

Tectnl

ITK-1

PenTtrenomomMuHecieHIus
KPHCTAJJIOB
IIEIOYHO3EMEITbHBIX
dTopuIOB

TecThl

IIK-1

4.3.2. Ilepevyenb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yYeHHEe CTYAeHTAMH B
paMkax camocrtosiTeabHoil padoTsl (CPC)

Ne
n/n

Tema

3aganue

®opmMupyemast
KOMIIeTEeHIUSs

NIK

2

3

4

5

raMma-CIiICKTPOCKOIIN U

ITouck n
W3y4YCHHE
JIATEPATYPHI MO
TEeME

IIK-1

Onenka

OCHOBBI
TepMOHIOMI/IHeCI_IeHTHOFO
MeToAa

ITouck n
H3y4yeHUe
JUTEpaTyphI 1O
TEME

IIK-1

Onenka

4.4. MeTonnueckne yKa3aHHsl 110 OPraHU3AIUHN CAMOCTOSITEIbHOI PadoThl CTYICHTOB

K coBpeMeHHOMY CrIeMANUCTy OOIIECTBO MPEIBIBIISET JOCTATOYHO IIUPOKUH IepeueHb
TpeOoBaHull, cper KOTOPHIX HEMAIOBAXXHOE 3HaYCHHE UMEET HAJIMYHME Y BHIITYCKHHUKOB
OIIpEJICIEHHBIX CTIOCOOHOCTEH M YMEHHUS CAMOCTOSITENIFHO JOOBIBATh 3HAHUS U3 PA3THUHBIX




MCTOYHHKOB, CHCTEMATU3UPOBATH MOIY4YEHHYIO HH(POPMALIUIO, 1aBaTh OLEHKY KOHKPETHOW CUTYallUH.
®opMUpOBaHUE TAKOTO YMEHUS IPOUCXOIUT B TEUEHUE BCETO Meproa 0OyUYeHUs uepe3 yuyacTue
CTYJEHTOB B IIPAKTUYECKUX 3aHATUSAX, BHIIIOJHEHUE KOHTPOJIbHBIX 3aJJaHU, HallUCaHUE KYPCOBBIX U
BBIITYCKHBIX KBAJIM(UKAMOHHBIX paboT. [Ipu 3ToM camocTosATenbHas paboTa CTyI€HTOB UTPAET
pEeIIAIOIIYIO POJIb B XOJI€ BCET0 yUeOHOT0 Mmpoliecca.

TeopeTnueckue 3HaHUSA, IOTYYEHHBIE CTYJCHTAMH Ha JICKUUOHHBIX 3aHATUAX U IIPU
CaMOCTOSITEJIbHOM U3yUEHUH Kypca 10 JIUTEpaTypHbIM UCTOYHUKAM, 3aKPEIUISIOTCS U BBIIIOJIHEHUN
MPAKTUYECKUX 3aJIaHHi.

[Tpu BBINOJIHEHNH MTPAKTUYECKUX 33/1aHUI oOpalaeTcs 0codoe BHUMaHUE Ha BBIPAOOTKY Yy
CTYZICHTOB YMEHUS T'PAaMOTHO BBINOJIHATh U O(POPMIIATH JOKYMEHTALUIO, YMEHHUS MOJIb30BAThCS
HAy4YHO-TEXHUUYECKOH CIPaBOYHOM JnuTeparypoil. KakIplil CTyI€HT JOJKEH OATOTOBUTHCS K 3aIUTE
CBOET0 0TYEeTa, pa300paBIIUCH C TEOPUEH HCCIIETYEMOTO SBJICHMUS.

4.5. llpumepHasi TeMAaTHKA KYPCOBBIX PadoT (IIPOEKTOB)

1) Teopernyeckre n 3KCIEPUMEHTAIBHBIE OCHOBBI FaMMa-CIIEKTPOCKOIIUH.
2) TeopeTnueckue U 3KCIIEPUMEHTAIbHBIE OCHOBBI TEPMOJIFOMUHECLIEHTHOT'O METOA
PErucTpalii HOHU3UPYIOIIMNX U3ITYy4CHUI

V. YueOHO-MeTOANYecKOe M HH(OPMALMOHHOE 0O0ecredyeHHue TUCIUIIHHBI (MO1YJIfA)
a) nepeuens 1umepamypbi

OCHOGHAA TUmMepamypa

1. ErpanoB A.B. BzanmoneiicTBre HOHU3UPYIOMUX U3TYYCHUH C BelecTBOM YueOHoe nmocodue M3 -
Bo UI'Y, Upkyrck 2013

2. B.W. UBanos. Kypc nozumerpun.M.Mup.1976.

3. W.I'T'yceB u np.3amura OT HOHU3UPYIOIIUX U3TydeHU. T. 1. PU3UUecKue OCHOBBI 3aIIUTHI OT
m3nydennii. M. Hayka. 1980.

4. WN.b. Kempum-Mapkyc. OxBunozumerpus. JI. JI. 1965.

5. A.K. IlukaeB. CoBpeMeHHas paauanioHHas XuMusi. OCHOBHBIE MMOJIOKEHHUS, SKCIIEPUMEHTAIbHAS

TexXHUKa 1 MeToJbl. M. Mup. 1989.

B.K. JIsnuaeBckuii. Metoasl netrektupoBanus usnydennii. M.Hayka.1987.

M.®pank, B. llItonsu. TBepaoTenbHbie 103UMETPbI HOHU3UPYIOIIETO u3nydenus. M. Mup. 1979.

8. B.W. MBanos, B.Il. MamkoBuu. CO0OpHHK 3a7a4 MO JO3UMETPUHU H 3aIIUTE OT MOHU3UPYIOIIETO
n3nyuyenus. M. Hayka. 1986.

9. Hopwmpsl pagnanrionnoi 6e3onacuoctu (HPb-99)

10. bynnakos JI.A., Kanuctparosa B.C. PannoakruBHoe nznydeHue u 310poBse, MHpOopM-aToM,
Mocksa. 2003r.

e

ﬂonwmumeﬂbuaﬂ:

1. Bacunenko U.4. Paguanus. Ucrounnku, HopmupoBanue oonydaenus. [Ipupoma, Ne 4, 10-16, 2001.
2. BoeHHasi TOKCUKOJIOTHS, paquo0rONIOTHs U MEAUIIMHCKAs 3amuTa. YueOuuk/ noxa pen. [Ipod. C.A.
Kynenko, «®onuanty».- Cankr-Ilerepoypr, 2004, 530 c.

3. bsakoB B.M., Cremanos C.B. K wMexaHusmMy NEepBHYHOTO OHOJOTHYECKOTO JCUCTBUS
WOHU3UPYIOIUX n3nydeHnit Yenexu @usuueckux Hayk — 2006, NoS.

4. lleBuenko B.A. Kak onienuBath reHetnueckuii puck oodiyuenus. [Ipupona, Ne 4, 17-22, 2001.

5. KyapsmoB 10.b. Xumuueckas 3amurta oT JiydeBoro mopakeHus. COpoBCKHN 0Opa30BaTeIbHBIN
xKypHai. Ne 6, 21-26, 2000.

6. Myxun K.H., ITatapakua O.0. Dx3otnueckue mporecchl B saepHot ¢pusuke YOH 2000, Ne 8
(r008c.pdf)



7. CanmumoB P.A. MolHble yCKOpUTEIH 3JIEKTPOHOB JJIsl IPOMBILIUIEHHOTO npuMeHenus Y OH 2000,
No2 (r002g.pdf)

8. EropoB O. Harmsiaslii crioco0 peructpauuu 3apsskeHHbIX yactuil. Ksant, 6, 2001.

9. KoctiokoB H.C., Mymunos M.U., Atpamn C.M. u ap. Judnexktpuku u paauamnus, B 4-X kH., M.,
Hayxka, 2001.

10. Teopust u3nydeHus PEIATUBUCTCKUX dacTull (moa pen. bopmosumbiHa B.A.) M., ®usmar nur.,
2002, 576 c.

11. T'mobyc M.E., I'puneB b.B. Heopranmwmueckue CHUHTHIUIATOPBI: HOBBIE W TPAJAUIIMOHHBIE
Matepuaisl Xapbkos, Akra, 2001, 408 c.

12. boiiko B.W., CxkBopuoB B.A., ®oproB B.E., Illamanun M.B. B3aumoneiicTBUE UMITYJIbCHBIX
3apsUKEHHBIX YacTull ¢ BemectBoM, M., ®uzmatiut, 2003, 288 c.

0) nepuoouueckue uzoanusn

- Radiation Protection Dosimetry ~ Oxford University Press

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

- XKypuan Menunuackas ¢puzuka

B) CHUCOK A6MOPCKUX MEMOOUUECKUX paspadomok

1. Erpanos A.B. BzaumopeiicTBre HOHU3UPYIOMIUX U3ITyYSCHHUN C BEIIECTBOM YueOHoe mocodue
N3n-Bo UT'Y, Upkytck 2013

2) oaszvl ()aHHblx, um]wpmauuouno-cnpaeouﬂble U nouckKoenle cucmemol

1. http://www.nndc.bnl.gov/nndc/nndcinfo.html The National Nuclear Data Center, Brookhaven
National Laboratory, (Ha 3ToM cepBepe MOXXHO HAWTH JaHHBIE [0 CEYECHUSM B3aHMOACHUCTBUS
Pa3IMYHBIX BUAOB HOHU3UPYIOMINX H3ITYUYSHHI C BEIIECTBOM H XapaKTEPUCTHKH SIIIED).

2. http:/nrv.jinr.ru/nrv/ OO6beaMHEHHBI WHCTUTYT siAepHBIX HccaenoBanuid Nuclei and their
properties.

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

V1. MaTepuaibHO-TeXHHYECKOe o0ecredeHne JUCHUILTUHBI (MO1YJI1)

6.1. YueOHO-1200paTOpHOE 000py/I0BaHUE:

[Tepeuenn oOopyaoBaHus U MaTepraioB (Ha 6a3e JlabopaTopuu pusuku moHokpucramioB UI'X CO
PAH):

J151s u3y4eHust mpoueccoB pocTa KPUCTAILIOB U pa3paboTKX METOIOB UX MOJyYEHHUS] UMeeTCs
KOMIUIEKC poCcTOBbIX ycTaHOBOK THOB C3BH-20, Penmert-10, PeqmeT-8, a Takke psl ycTaHOBOK
COOCTBEHHOT'O M3TrOTOBIIEHUS. VIMeromascs skcriepuMeHTanbHas 6a3a 1Mo BeIpallMBaHUIO KPUCTAIIOB
MO3BOJISIET B MIMPOKUX TPENIeIax BapbUPOBATh YCIOBHS POCTA.

JI71st OITUYECKOM U MarHUTOPE30HAHCHOM CIIEKTPOCKOITHH B JIAOOPATOPUH UMEETCSI HEOOX O MBI
KOMIIJIEKC CIIEKTPOMETPOB M CHIEKTPO(POTOMETPOB, MEPEKPHIBAIOIIUX 00JaCTh OT BAKyyMHOT'O
yibTpaduosiera 10 JalbHEro HHPPaKpacHOTO U3ITYUCHUS:

- ciektpodoromerp Perkin-Elmer Lamda 950

- cnexktpomerp Perkin-Elmer LS55

- CIIEKTPO(OTOMETP-CIEKTPOMETP UL BAKYYMHOM yibTpaduosueroBoit odmactu 70-400 HM Ha 6aze
MoHoxpomaTopoB BMP2 u MJIP2 ¢ ynpaBieHreM OT NEPCOHAIBHOTO KOMIIBIOTEPA



- CIIEKTPOMETP BaKyyMHOTO YJIbTPa(HOIETOBOTO M3IIyUeHHsI KPUCTAJUIOB Ha Oa3e MOHOXpO-MaTopa
BM4 ¢ ynpaBieHueM OT MepCOHAIIBHOTO KOMIIBIOTEPA

- ciektpomerp CIJI1 ynabTpaduonaeToBoro, BUAUMOTo U HH(PPAKPACHOTO U3TyUCHHUS

- cnexktpodoromeTprl Specord M40, M80

- umnyabcHbli DIIP cnexktpomerp ¢ @ypobe npeodpasosanuem E 580 FT/CW (B uentpe
KOJUICKTUBHOTO 1MOJb30Banus "baiikansckuii ananmutuueckuii nentp" MHI[ CO PAH)

- OIIP cnextpometp PO 1306.

- 000pyI0BaHME JIsl UMITYJIbCHBIX U3MEPEHUN CIEKTPOB JIIOMUHECIICHIIUU, TIPU BO3OYKICHUH
UMYJIECHBIMH Pa3psAHBIMU JIAMIIAMHU WJIH UMITYJIbCAMHU PEHTI€HOBCKOTO anmnapara Mupa-2/1.

Bce yctanoBKkH 000pyAOBaHbI KpHOCTAaTaMH ISl HU3KOTEMIIEpATyPHBIX U3MEPEHUH.

B nocnexHue roapl Ans MPOBEACHUST KBAHTOBO-XUMHUYECKUX PACUYETOB MCIIOJIB3YETCsl CYIIEPKOMBIOTEP
MBC1000. PacueTrsl mpoBOASTCS TOA YIpaBiI€HHEM CBOOOIHO-PACHIpPOCTpPaHSIEMON OTEPAIIMOHHON
cucreMbl Linux. OCHOBHOW NHporpaMMoil isi NMPOBEACHHUS HEIMITUPUYECKUX PACUETOB SBIIACTCS
n3BecTHas Hekommepueckas nporpamma GAMESS (yauBepcutetr AtioBa, CIIIA) u ee Moguduxarus
PCGamess (A I'panoBckuii, xumudeckuii pakynsrer MI'Y).

6.2. IIporpamMHoOe obecnieueHue:

CrannaptHble cepBUCHl ceTu VIHTEpHET, CTaHAapTHBIE CPEICTBAMYU IPOCMOTPA NIPE3EHTALMN U IPYTHX
MaTepHuasoB 110 Kypcy

6.3. Texnnuyeckue U 3JIEKTPOHHbIE CPEICTBA:

J51g ipoBeIeHUs] MPAKTUYECKUX U JIEKIMOHHBIX 3aHATHH B KAUECTBE IEMOHCTPALMOHHOTO
000pyIOBaHUS UCTIONB3YIOTCS IPOEKTOP, IKPAH U MENIOBas 0CKa. VICIONB3yIOTCS COBPEMEHHBIE
oOpa3oBareNbHbIE TEXHOJIOTUN: HHPOPMAIMOHHBIE (JIEKIIMH U pe3eHTauu B Power Point),
MPOEKTHBIE (MYJIbTUMENA, BUIC0, TOKYMEHTaIbHbBIE (GHIbMbI). VcIobp30BaHme TI100abHOM
KOMITBIOTEPHOU CETH MO3BOJISIET 00E€CTIEYUTh T0CTYITHOCTh VIHTEpHET-pECypCOB U peann3oBaTh
CaMOCTOSITENTLHYIO pa0OTy CTYAICHTOB, B X0/I€ KOTOPOI OHU MOTYT BHIUUTHIBATh HAYYHBIE CTATHU T10
TeMaM Kypca. Ha Jexnusx MoryT ucnosib30BaThCs MyIbTUMEUIHBIE cpeacTBa: nmpoektop (CASIO
XJ-A241), nepenocnoii skpan (Classic Solution, T195x195/1IMW-LU/B), Hoyt6yk Lenovo B590. Ha
(bakynbTeTe UMEETCsI KOMITbIOTEPU3UPOBAHHAS AyAUTOPHUS, IPEeIHA3HAYEHHAS ISl CAMOCTOATEIbHOM
paboThI, C HEOTPAaHUYCHHBIM JIOCTYIIOM B MIHTEpHET.

VII. O6pa3oBaTe/ibHbIe TEXHOJIOTHHI

HaumeHoBaHue TeM 3aHATHIA ¢ ykazaHueM (popM/ MeTOI0B/ TEXHOJIOTHIl 00y4YeHMSI:

Ne Tema 3aHaTHA Bug dopma / KoaunuecTBO
n/n 3aHATHA | MeToabl//TEXHOIOTHI 4acoB
JTUCTAHIIUOHHOTO,
HHTCPAKTUBHOI'O
oOydeHus
1 2 3 4 5
1
2...
| Hroro yacos:




VIII. OueHo4yHbIe MaTepHAIbI AJIs1 TEKYIIEro KOHTPOJISA M MPOMEKYTOYHOH aTTeCTAMH

Ouenounvie mamepuanvt 011 6X00H020 KOHMPONA

[IpoBoauTCst onpoc Ha MEPBOM 3aHITHH.

Ouenounvie mamepuanvl meKyuye20 KOHmpoJasa gpopmupyrwmcesa é coomeemcmeuu ¢ JIHA
YHUgepcumema

OneHouyHbIE CpEACTBa TEKYIIEro KOHTPOJS GOpMUPYIOTCS B COOTBETCTBUU C [lonoxeHnem o 6aabHO
- pEUTHHIOBOM crcTeMe YHUBEpPCUTETA (MOTYT OBITh B BUJE TECTOB, CUTYallUOHHBIX 3a7a4, JI€JIOBbIX U
POJIEBBIX UTP, IUCIIYTOB, TPEHUHTOB U Ap. Haznauenue oneHounsIx cpeacts TK - BHIABUTH
chopmupoBaHHOCTh KommeTeHIUH - [Ipodeccuonanbubie komnerenuun (ITK): IMK-1

Ouenounvie mamepuansl 014 NPOMENHCYMOUHOU ammecmayuu é popme

[TpomesxyTouHas aTTecTalus NpoOBOIUTCS B (hOpMe dK3aMEeHa.

Matepuanbl A/l IPOBeieHUS TEKYIIEro H MPOMEeKYTOYHOI0 KOHTPOJIsI 3HAHUI CTY/1eHTOB:

Ne Bun xonrpoJs KonTposmpyembie KonTpoaupyembie
TeMBblI (pa3aeJibl) KOMIIeTeHI UM/
HHIMKATOPBI
2 3 4
1 IIpoBepka pemienust nomMamHen 3agaun | Pasmeas 1,2,3,4 1HK-1
2... | Dk3aMeH, KOHTpOJIbHAs paboTa Paznenn! 1,2,3,4 NK-1

IIpuMepHBIi CIMCOK BONPOCOB K IK3aMeHY

1. Bunel noHnsupyroniero usinydeHus. HemocpencTBeHHO M KOCBEHHO MOHM3UPYIOLIEE U3IyYCHHUE.
XapakTepHucTrKa 10J1ed HOHU3UPYIOUINX n3ydeHuil. CeueHne B3auMOAEeCTBHYSL.

2. [IlornomenHas 103a U KEpMa HOHU3UPYIOLIETO U3ITYYEHUS.

3. AxrtuBHOCTb. Buasl pagnoaktuBHocTU. CXeMBbI pacnaja paauoHyKIHI0B.

4. BizaumopeiicTBue (HOTOHOB ¢ BemecTBOM. KOMITOHOBCKOE paccessHue.

5. Pentrenosckoe usnydeHue. MICTOYHUKY NEPBUYHOIO U3JIYyYEHUS U JETEKTOPBI PEHTTEHOBCKOIO
U3ITy4EHUSI.

6. BsaumopeiicTBUE HEHTPOHOB C BELIECTBOM. Yrpyroe paccesHue. CocraBHoe siapo. IIpsimbie

sanepHble peakuuu. Heynpyroe paccesHue.

7. Kamopumerpuuecknue METOIbI JO3UMETPHUU.

8. BzaumMopelicTBuE 3apsHKEHHBIX YacTHI ¢ BemecTBoM. MoHu3amonHeie noTepu. PaguannonHbie
norepu. TopmozHast criocobHOCTh BemiecTBa. Jlunelnas mepenaua sueprun (JIIID). dopmyna
bere. [Ipober 3apspxkennoit yactuisl. [lepexonnoe n3nyuenue. Ceeuenne BaBunosa-Uepenkona.

9. Xumnueckue meroasl nozumerpuu. Josumerp @Dpukke. Llepuesnlii po3umerp. [lneHouHble
no3uMeTpel. DoTorpadudecKkuii METOI.

10. B3aumonelicTBue HEHUTPOHOB C BEIIECTBOM. PanuannoHHBI 3axBaT. 3axBaT HEUTpoOHaA C
MOCJEAYIOIIUM HCIIYCKaHUEM 3apsDKEHHBIX YacTHLl U HEUTPOHOB. Peakumu 6Li(n,a)3H,
""B(n, & )'Li. Beinyx)/IeHHOE eTeHHE sIep.



11. IIpuHIMIBI XMMUYECKOM 3aIUTHI OT JIy4€BOI'O IOPAKECHHUS.

12. DkBuBanentHas no3a. DddexkruBHas mo3a. Cucrema orpanuwdeHusi n03. llpenenpHas mo3a.
[IpenenbHO JOMYCTUMBIE YPOBHU BHEIIHUX MTOTOKOB HOHU3UPYIOIIETO U3TyYEHUS.

13. JIromuHECHEHTHBIE METOABI 103UMETpUN. CUMHTHILIALIMOHHBIA METO/T

14. JlroMmuHeCHEHIIUS BEIIECTB U €€ pa3HOBUAHOCTU. CXEMbI KBAaHTOBBIX MEPEXOA0B MPHU PA3TUUHBIX
BHJIax JTIoMUHecHeHInH. OCHOBHbBIC (DU3UYECKUE XapPAKTEPUCTUKN JTIOMUHECIICHITNH.

15. Cseuenune BaBunoBa-UepeHkosa.

IIpuMepHBIH CIIUCOK 32124 K YK3aMeHY

3amaua 1. Akrusrocts ©Co ¢ nepuoaoM nosypacnazga 5.27 sner cocrasnser 1 ['bk. Paccunrars uucio
paZlMOAaKTUBHBIX aTOMOB JTOT0 IpenapaTa 4epes 5 JeT.

3anaua 2. OnpenenuTb akTUBHOCTD 1 T 226Ra, nepuoj noxypacmnaaa koroporo 1600 ner.

3agaua 3. B Bo3ayxe Ha BBICOT€ YPOBHA MOpPS 3a CUYET KOCMUYECKOTO H3JIYYEHHUS B CpPEIHEM
oOpa3yercst 2 mapsl HOHOB B 1 e B 1 c. Onpenenuts NOTJOMIEHHYIO 103y B BO3AYXE 3a T'OJl, €ClId Ha
oOpa3zoBaHHe OJHOW Mapbl MOHOB 3arTpadymBaeTcs 3Heprus 33.85 »B. IlmoTHOCTH BO3MyXa MPHHSITH
paBroit 1.29 10™ r/em’ .

3agaya 4. MUKpPOCKOIIMUECKOE CeYeHHE B3amMmoJeicTBue (oToHOB ¢ 3Heprueit 1 MsB mis cBuHIa
paBHO 2.34 107 cM’. Onpenenuts JTHHEHHBIT U MaccoBBIH KO(QHIIEHTE ocIabieHns GOTOHOB,
ecIM IUIOTHOCTB cBHHIA 11.34 T/ev’.

3agaya 5. B OeckoHeyHOH, BO3AYIIHOW Cpele MOMEIIEH TOYEYHBIM M30TPOMHBIN HCTOUHUK B7Cs,
ucmyckaromuii 10° gororos/c. HaliTH IIIOTHOCTB MOTOKA HepaccesiHHBIX (POTOHOB Ha paccTosHuu 100

M OT HCTOYHHKA, €CIH JMHEHHBI K03dHUIHEeHT ocmabnenns (oToHoB ~ CS B BO3IyXe COCTABIACT
5l
9.9510" cm .

3agaua 6. V3oronmsiii ncrounnk *Co MpEeACTaBISAET COO00N OECKOHEYHO TOHKYIO MPSMYIO JTUHHUIO C
yaensHO# axtiBHOCTHIO 10° Bi/M. Ompenenuts kepMy B Bo3ayxe 3a | wac Ha pacctosHuu 1 M oT
MCTOYHMKA, ECITH KepMa [OCTOsIHHast 1uist m3otoma *’Co pasHa 84.23 al'p M” /(¢ Bx).

3anpaua 7. [lokazaTs, 4TO 7151 MepcoHana npu 36-4acoBoid pabouel Henxene nmpu padore 0e3 3amuThl 1
PaBHOMEPHOM pACHOpPENEICHUA JO03bl IMOTOAY MPENEAbHO HOIYCTUMBIE KEpMa JKBHUBAJICHTHI
PaIMOHYKIIMIHOTO MCTOYHUKA ¢ OOoJbIIuM mepuogoM moaypacrnana (T, >> 1 rog k. B Hl“p.M2 /c,
BpeMs pabOoTHI C TpermapaToM B JIEHb t B 4acaXx M PacCTOSTHHE OT pabouero Mecra A0 MCTOYHHUKA T B
MeTpax CBsI3aHBI MKy CO00M COOTHOMIECHUEM K, t/r? <40.

3anaua 8. Ha pacctosstnun 0.3 M OT TOYEYHOIO HMCTOYHHKA o MOIIHOCTh BO3YIIIHON KEpPMBbI,
00ycIOBIeHHas raMMa-u3TydenneM, coctasmsier 1 107 I'p/c. Ha kakoM pacCTOSHHH OT MCTOYHHKA
MOXHO paboTaTh, YTOOKI J03a O0JIy4eHHs HE MPEBHIIIANIa MPEETHHO JOIMMYCTUMON BEIUYUHBI TIpH 36-
9acoBO# paboueil Henene U paBHOMEPHOM paclpeesieHUH 036l 10 TOay?

3agaua 9. Anpo ’Li 3axBaThIBaCT MEIICHHEIH HEUTPOH U UCITYCKAeT [ |-KBaHT. YeMy paBHa dHeprus
-kBaHTa ?

Hedext macc A=M-A

Li  20946,65 keV

'Li  14908,14 keV

n 8071,316 keV




3apaua 10. Anpo "H 3axBaTbIBacT Me1ICHHBII HEUTPOH U UCycKaeT [ |-kBaHT. UeMy paBHa sHEprus
[ ]-xBaHTa ?

Hedext macc A=M-A

'H 7288969 keV

H  13135,720 keV

n 8071,316 keV

3angava 11. B pe3ynbrare KOMOTOHOBCKOTO paccesHUs Ha CBOOOHOM MOKOSIIEMCS
AIIEKTPOHE JITMHA BOJHBI ()OTOHA C SHEPTUel yBeanuuiaach B o pa3. Haittu
KUHETUYECKYIO DHEPIHUIO DJIEKTPOHA OTAAYH.

3anaua 12. DOTOH PEHTTEHOBCKOTO U3IIyYEHHUS C SHEPTUEH E, B pE3yNbTare

KOMITTOHOBCKOT'O PaccesiHusl Ha CBOOOTHOM MOKOSIIIIEMCS 3JIEKTPOHE OTKJIOHUJICS OT
NEPBOHAYAILHOTO HaIpaBiIeHUs Ha yroi €. OnpenenuTs KHHETUYECKYIO SHEPTUIO E, U

UMITYJIBC p, 3JEKTpoHa oTaaun. [lokazaTe Ha OCHOBE T€OMETPHUUECKUX COOOpaXKEHHIH,
YTO UMILYJIbC 3JIEKTPOHA MO a0COIIOTHOM BETMUMHE OKAXKETCsI 0O0JIbLIE UMITYJIbCA
najaamoero (oToHa, eciiu GOTOH OTKIOHUTCS OT IEPBOHAYAIBHOIO HAIIPABJIECHUS Ha

T
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3agaua 13. OnpeaenuTs JUIMHY BOJHBI A, , TP KOTOPOM 3HEPIHUs CBETOBOIO KBaHTA

paBHa YHEPTUU MOKOS JIEKTpOHA. Takast 1JIMHA BOJIHBI HAa3bIBA€TCS KOMIITOHOBCKOM
JUTMHOM JIJIS SJIEKTpOHA




Pa3zpadorunk:

/Cﬂ npodeccop A.B. ErpanoB

- — (3aHMMaemasi 10HKHOCTD) (MHUTIIATBI, (HAMPITHS)

[TporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapsl 00IIeH 1 SKCIIEPUMEHTATLHON (PH3UKH

«24» mapra 2022 1.

[Tpotokon Ne 6, 3aB. kadeapoii A.A. T'aBpuiitok

Hacrosimmass mnporpaMMa He MOXeT ObITb BOCIPOU3BEAeHA HH B Kakoil ¢opme 0e3
NpeIBapUTETbHOr0 MUCHMEHHOTO0 pa3penieHus1 Kadeapbi-pa3padoTunKa NPOrpaMMmbl.



