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I. HOSACHIOBAJIBHA 3AIIUCKA

IIporpama 3 kypcy «EkcnepuMeHTaIbHI METOAM JOCTIIKEHHSI PiIKICHUX
si/IEPHUX NMpoLeciB» BIJNOBIJIa€ HAaBYAIbHOMY IUIaHY MIJTOTOBKH ACHIPAHTIB 3a
crietiayibHicTIO 104 — Di3uka ma acmponomia (rany3b 3Haub: 10 - Ilpupoonuui
Hayku ), 10 37100yBalOTh OCBITHLO-KBaI(PIKAIIHHUMN piBEHBb JOKTOpa (iocodii Ha
BiAMOBIAHIN ocBiTHIN nporpami [SJ]] HAH Ykpainu.

Kypc «ExcnepuMeHTaIbHI MeTOAM JOCJIKEHHH PIIKICHUX SIAePHUX
npoueciBy € HEoOXITHOI CKJIAJ0BOIO € CKJIAJOBOI BUOIPKOBUX HABYAIBHHUX
JUCIUTUTIH TUKITY PpOodeCciHHOl Ta MPAKTUYHOI MIATOTOBKU JOKTOPIB ¢inocodii 3a
cnerianbHicTiO 104 — Di3uka ma acmponomisa, nanpsm niarorosku: dizuka spa,
¢bi3uKa enreMeHTapHUX YAaCTUHOK 1 BUCOKUX EHEPTi; sSiAepHO-(I3UYHI YCTaHOBKHU;
panianiiiHa ¢i3uKa KOHICHCOBAHOTO CTaHy; (pi3uKa Mia3Mu 1 siIepHOTO CUHTESY.
Kypc nmae MOXJIMBICTP O3HAaHOMUTH AacHIpaHTIB 3 3aJadyaMH, $KI BHpIIIYE
HEMPUCKOpIOBaJbHA (i3MKa eleMEHTapHUX 4YacTHHOK (astroparticle physics),
OCOOJIMBOCTSIMU ~ €KCIIEPUMEHTAJIbHUX  METOJIB, SKI 3aCTOCOBYIOThCA IS
JOCIIJKEHHSI PIAKICHUX AJIEPHUX Ta CyO-sA€pHUX MPOLECIB, METOJAMU AHAJI3Y
JAHUX HU3BKO(OHOBUX EKCIEPUMEHTIB, CYYaCHUM CTaHOM JOCIHIUKEHb B Taiys3l
GI3UKM  HEUTPUHO, TMOIIYKIB TEMHOI Marepii, PI3HOMAaHITHUX TIMOTETUYHHUX
MPOIIECIB Ta YACTUHOK, JIOCTIKEHb PIIKICHUX OeTa- Ta ajib(a-po3mnaiB.

Kypc «ExkcnepuMeHTaIbHI METOJIM JOCHIDKEHHS PIAKICHUX — SJIEPHUX
MIPOIIECIB» BUKJIAAAETHCA HA 2 200 3 polll HaBYaHHS B OCIHHbOMY a00 BECHSHOMY
ceMecTpl Ta po3paxoBaHuil Ha 12 HaBYAIBHUX THUXHIB (10 4 ay. TOJ. MIOTHKHS;
NEePIINA THKICHD 3aHATh — JICKIIHHUN). BuBYeHHS Kypcy nependadae ayIuTOpHY
(;exrtii — 16 ro.; mpakTUYHI 3aHATTSA — 8 TOJ.; KOHCYJIbTAIis — 2 TOJ1.) 1 CaMOCTIHHY
pobotry (34 roa.). 3aranbHa KUIBKICTh TOAWH, BIJBEICHUX HA OMAHYBaHHS
nucuuruiiag — 60 (2 kpenutu €KTC).

MeTta AuCHUITIHN — 03HAWOMJIEHHS aCIIPAHTIB 3 OCHOBHUMHU I1OJ0KEHHAMHU
HEMPUCKOPIOBANIbHOI (PI3UKU €IeMEHTapHUX YaCTUHOK, 33/la4aMU 1 MOKJIMBOCTSIMU
ui€i ranysi G13uKd y GyHIaMeHTanbHUX JTOCHIIKEHHSIX, 3B’ I3KOM 3 acTpO(i3UKOI0
Ta KOCMOJIOTI€I0, CHEHU(IKO EKCIIEPUMEHTAIBHUX METO/IB JOCIIKEHb,
3aCBOEHHS METO/IIB aHAJI3Y JaHUX 3 HU3bKOIO 1 1y’e HU3bKOIO CTATUCTHKOIO.

3aBaanns — copMyBaTH y aciipaHTiB 0a30B1 3HAHHS PO MPEIMET, 3a1a4l 1
NEPCHEKTUBH HENPUCKOPIOBAIBHOI (DI3UKHU €JIEMEHTApHUX YaCTHUHOK, OCHOBHI
JOCSITHEHHSI 1 HEBUPIIIEH] TPOOJIeMHu, PO crenudiKy eKCIepUMEHTAIbHUX METO/IIB
HAJHU3bKO(POHOBOI SIEPHOI CIEKTPOMETPii, po3pOoOKH Ta AHAIITUYHUX METOMIB
KOHTPOJII0O HAJAYUCTUX Y PaJI0aKTUBHOMY BIJHOIIEHHI MarepiajiB, cpopMyBaTu
BMIHHS aHAJII3yBaTH JaH1 3 HU3bKOIO CTATUCTUKOIO, ITyKATH JIaHl TIPO Pai0aKTUBHY
3a0pyAHEHICTh MaTepialiB.

Cmpykmypa Kypcy

VY pe3ynbpTari BABYECHHS HABYAIBHO1 JUCHUIUIIHU aCIipaHT MOBUHEH:

3naTn: OCHOBHI MOHSATTS HENPUCKOPIOBAIBHOI (DI3UKH €JIeMEHTapHUX
YaCTUHOK, BIIMIHHICTh L€ ramy3i (pi3uKku BiA SAEpHOI PI3UKU Ta (PI3UKU BUCOKHUX
€Heprii, Tpo MOXKIIUBICTh AOCHIIKEHb J1y’)K€ BUCOKUX €HEprid, HEIOCTYMHUX IS



GI3MKM  BUCOKMX €HEpriid, 3aBIaHHSA Ta NEPCIEKTUBH PO3BUTKY (I3UKHU
eJIEeMEHTapHUX YaCTHHOK 0€3 3aCTOCYyBaHHS MMPUCKOPIOBAaUiB, OCHOBHI PE3yJIbTaTH Y
i ramy3i JgociipkeHb 3a octanHl 10-15 pokiB, 3amadi Ta NEPCHEKTHUBU
EKCIIEPUMEHTIB HACTYITHOTO MOKOJIIHHS, OCOOJMBOCTI METO/I1B HATHU3bKO(GOHOBUX
eKCIIEPUMEHTIB Ta EJIEKTPOHHUX CHCTEM peecTpallii nanux, meroan Monre-Kapio
MOJICJIIOBAaHHSI ~ MPOLIECIB  PO3MOBCIOKEHHS  SJIEPHUX  BUIPOMIHIOBaHb  Ta
CUMHTWIAIIHHUX (QOTOHIB Yy  JIETEKTOPHUX CHCTEMaxX, CydacHI METOIu
HU3BKO(OHOBOI SAEPHOI CHEKTPOMETpIi Ta peecTparmii MOoAid, pi3HI THUIH
JIETEKTOPIB, SIK1 3aCTOCOBYIOTHCSA Y HU3bKO(OHOBUX €KCIIEPUMEHTAX, PEKOMEH Al
Ta TIOAXOAM O OIIHOK TPaHWYHHMX 3HAYCHb TMapaMeTpiB y  BHUIAJIKY
HECIIOCTEPEIKEHHS TMPOIECIB, METOAM PO3POOKH Ta KOHTPOJIIO HATYUCTHX Y
paZioOaKTUBHOMY BIJHOIICHHI MaTepialiiB, JpKepena iHGopmarlii mpo piBHI
pamioaKTUBHOI 3a0pyTHEHOCTI MaTepialliB, OCHOBH XiMii HATYUCTUX MaTepialiB Ta
METO/IIB TNIMOOKOTO OUMILEHHS MaTepiaiiB, BHECOK YKpPaiHU y HEMPUCKOPIOBAIbHY
(Gi13UKy eneMEeHTapHUX YaCTHHOK, crenu]iky poOOTH y BENHMKHX KoJabopamisx,
BUMOTM JI0 MOJIOAMX BYEHHUX, €TalM MIATOTOBKM 1 TMPOCYBaHHS IPOEKTIB,
NEPCHEKTUBH y4acTi Yy eKCIIEPUMEHTAX Yy Lii ramsysi.

Bmitu: KopuctyBatucs  06azamMum  JgaHuMX PO  BJIACTUBOCTI  fAJED,
XapaKTEPUCTUKU  JIETEKTOPIB  SIACPHUX  BUIPOMIHIOBAHb,  PaJlI0AKTUBHY
3a0pyaHeHicTh MaTepianiB. OIIHIOBATH TPaHUYHI 3HAYEHHS e(DEKTY B IaHKUX 3 TYKE
HU3BbKOIO CTAaTUCTUKOI0. OpieHTYBaTHCS Yy 1000pI CHeliadbHOI Cy4acHOi HayKOBO1
JITEpATypu B rajiay3l HENPUCKOPIOBAIBHOI (DI3UKM €JIeMEHTapHUX YacTHHOK Ta
METO/11B HU3bKO(OHOBOI A/IEPHOI CIIEKTPOMETPIi CAMOCTINHO MPAIIOBATH 3 HEIO.

Micue aucuunIiHU (8 CMPYKMYPHO-I02IUHIL cXemi Ni02omosKku axieyie
8i0nosioHo2o nanpsamy). BubipkoBa HaB4anbHa AucHuILIIHA « EKCIepuMeHTaNbHI
METOAM [OCJHIIKeHHSI PiIKICHUX SACPHUX MPOULECIiB» € CKIAJOBOK IUKIY
npodeciiiHoi MiArOTOBKM (axiBIiB OCBITHbO-KBATI(IKALIHHOTO PIBHA «JIOKTOP
dinocodiin. Cuctema 3HaHb, OTPUMAaHa MPU BUBUYECHHI JAHOTO KYPCY, € HEOOX1THOIO
JUIS BUTBHOTO O3HAMOMIJICHHS 3 HAayKOBOIO JIITEPaTypol0 Ta TpPH BHKOHAHHI
BIIMOBIAHUX KBaTi(piKaI[IHHUX POOIT.

38’5130k 3 iHIIMMH JaucHumJiHaMu. [lpy  BUBYEHHI JUCHMILTIHU
«ExcriepuMeHTanbHl  METOAM  JOCHIDKEHHSI PIAKICHUX SACPHUX  IPOIIECIBY»
BUKOPHCTOBYIOTBCSI 3HAHHsS Ta BMiHHS, HaOyTl acIipaHTaMH T 4ac BUBYCHHS
KypCiB 3arajbHOi (i3uKH, sSACpHOI (Gi3UKH, (PI3UKH €JIEeMEHTAPHUX YaCTHHOK,
CTATUCTUYHOI (DI3UKH, PaF10CTEKTPOHIKH.



II. TEMATUYHUH IUIAH JUCLUIIJITHUA

HasBa temu

Kinekicte rogua

Bcroro

Jlexii

[IpakTnu-
HUX
3aHATH

Camocriiina
Ta 1HJIUBI-
JyaJbHa
pobora

Koncymns-
Tamii

Po3aia (3microBHMii Moay.n) 1.
JIeTeKTopH Yy HENPUCKOPIOBAIbHY
Gbi3uIll eTeMeHTapHUX YaCTHHOK.

Tema 1.  Bceryn. [TonsTTs
HEMPUCKOPIOBAIbHY

CJICMCHTAPHHUX YaCTUHOK.

po
bi3uky

Tema 2. Bumoru 10 eKCIIepUMEHTIB 3
HU3BKUM (POHOM Yy JTOCITIIPKEHHSIX
HEHUTPUHO, TMONIYKaX TEMHOI MarTepii,
IOCIIIKEHHIX TOABIMHOTO OeTa-
po3mnany, piKicHuX anbga- Ta 6eta-
pO3MaiB, MOMIyKax TiMOTETHYHUX
SJIEPHUX TIPOIIECIB Ta MEPEBIPKU
(byHIaMEHTAJIbHUX 3aKOHIB ITPHPOIH.

Tema 3. PamioakTMBHICTb, BHIU
PaZl0aKTUBHOCTI, 3 SKUMHU CTHKAIOTHCA
HU3BKO(OHOBI €KCIEPHUMEHTH

Tema 4. [Ipupona ta mxepena
PanioaKTUBHOCTI: IPUPOJHUMN, PAJOH Ta
HOTO0 JI0YipHI, aHTPOTIOTEHHA
pamioaKTUBHICTh, KOCMOTEHHI Ta
HEUTPOHHO-1HIyKOBaHI paiOHYKIII/IH,
HEUTpUHHUHN (OH, ITYMHU PI3HOTO
MTOXODKEHHSI, 3001 CUCTeM peecTpartii,
HaKJIaJJaHHS CUTHAJIB.

Tema S. JlerexTopu a1 €KCTIEPUMEHTIB
3 Hm3bKUM (oHOM. CHMHTHIAIINHI
JCTEKTOPH.

Tema 6. YepeHKOBCHbKI  JUMUIBHUKH,
HaIiBOPOBIIHUKOBI JETEKTOPH.

Tema 7. Kpiorenni 6omometpu,
niuunpHUKHY [eiirepa, mpornopiriitai Ta
4acOBO-IPOCKIIiiHI KaMEpH.

Tema 8. J[BohaszHi uacoBo-IpoeKIIiiiHi
KaMepu, Iy3UPKOBI KaMepH, TPEKOBi
donberu, eMymbcii, 0cOOIMBOCTI
JeTeKTYBaHHS HEUTPOHIB, peecTpartis
HEWTPUHO HAJIBUCOKUX CHEPTIH.

Bceboro no posaiay 1

29

17

Po3aia (3micToBHMI MOaYJIB) 2.
Cy4yacHUM CTaH €KCIEPUMEHTAIbHUX




METOIB Y HU3bKO(OHOBHX
EKCIIEPUMEHTAX.

Tema 9. Metoau 3HMKeHHS HOHY
JIETEKTOPIB SIACPHUX BUIIPOMIHIOBAHb.

Tema 10. PagioaktuBHe 3a0pyIHEHHS
CIUHTHJISITOPIB, MOZICIIIOBaHHS (OHY
MetosioM MonTe-Kapio.

Tema 11. Po3poOxa
EKCIIEPUMEHTATbHIUX METOAMK: TiA3EeMHI1
naboparopii.

Tema 12. BumiproBaHHs HU3bKHX
PiBHIB pa/lilOaKTUBHOCTI, IITUOOKE
OYMIIICHHS MaTepialiB, BAPOOHHUIITBO
KPUCTATIUYHUX CHUHTUIISITOPIB 13
30aradeHux i30TOIIiB, OITYK HOBUX
JIETEKTOPIB.

Tema 13. YacoBo-aMILTITYTHUH aHAII3
JaHUX.

Tema 14. Anainiz popmu iMITysIbCiB,
BiJIKMJIaHHS IIIyMiB Pi3HOTO
MMOXOKEHHSL.

Tema 15. Anauni3 JaHHX €KCIIEPUMEHTIB
3 HU3bKUM (DOHOM: PI3HHUH CIIeHapii
HU3bKUX CTAaTHCTUYHUX JAHUX, BUTIAJIOK
HYJIbOBOTO ()OHY, HETATUBHUH €(EKT.

Tema 16. Brus enepretnuHoi Ta
PO3AUTHHOT 31aTHOCTI, MOZIETTh (hOHY,
OIlIHKa HEBU3HAYCHOCTEH IS TyxKe
HU3BKOTO CTATUCTUYHOTO €(hEKTY.

Bceboro no posniny 2

29

17

Icnut

Bcroro

60

16

34




3MICT KYPCY

Po3aia (3microBumii Moayin) 1. JleTeKTOpH Y HENPUCKOPIOBAJIbLHY (izHii
eJleMeHTAPHUX YaCTHHOK.

TEMA 1. Beryn. IIoHSATTS PO HENMPUCKOPIOBAJIBbHY (Pi3MKY eJleMeHTAPHUX
YaCTHHOK.
Onuc qucnumuniag. MeTa 1 3aBJaHHS KypCy.
HeoOximHicTh HOBHX MIAXOMIB JO JOCHIDKEHb €JIEMEHTAPHUX YaCTHUHOK 1
B3aemoid. CTaHgapTHa MOJENb €JIEMEHTAPHUX YAacCTUHOK 1 B3aeMonli, ii
OOMEXEHHsI 1 HEOOXIAHICTh po3lMpeHHs. EKcnepuMeHTalbHI — CBIIYEHHS
HegockoHasocTi CranpaptHoi Mmogeni. Ocmwrinii  HedTpuHo. KocMmonoris 1
acTpodizuka, ix 3B'A30K 3 (DI3UKOIO €IEMEHTApPHUX YAaCTHMHOK 1 B3aeMo/liid. TemHa
Mmatepiss 1 TemHa eHepris. OOMexeHHS (13K BUCOKUX €Heprid. MOo>KJIMBOCTI
JOCIIJKEHHSI €(QEeKTIB 1 eHepril HeIOCTYNMHMX M (PI3UKM BHCOKHX EHEpIIH.
HeoOximuicte mnepeBipkr  ¢GyHIAMEHTAIbHUX 3aKOHIB  IMPUPOAM, IOIIYKH
rinoteTuyHux  mporeciB.  CymyTHi  siaepHO-(QI3UYHI  JOCHIIDKEHHS Y
HETMPUCKOPIOBAJIbHIN (i3Il eIeMEHTapHUX YaCTHHOK: piakicHI anbda- 1 Oera-
po3Maan, piIKICHI KaHAIU PO3MAaIiB, MOMYKH HAJABAXKKUX €JIEMEHTIB, HAIIILJIBHOTO
CTaHy sIepHOT MaTepii, TIMOTETUYHUX KaHAIIIB PO3May.

TEMA 2. BuMoru a0 ekcCnepuMeHTIB 3 HM3bKHM (POHOM Yy JOCJiIKEHHAX
HEeTPUHO, MOLIYKAX TEMHOI MaTepil, J0CTiI)KeHHAX MOABIiiHOr0 OeTa-po3nany,
pinkicHux aab(a- Ta Oera-po3maaiB, NOIMIYKaX TiNOTeTHYHUX SITAEPHUX
npoieciB Ta nepeBipku GyHAaMeHTAJBLHUX 3aKOHIB IPUPO/IH.

OcHoBu (i3uKH HEUTpUHO. B3aemoziss HEHTPUHO 3 PEUOBHUHOIO. ACTPOHOMIYHI,
KOCMOJIOT1YH1 apryMEHTH Ha KOPUCTh ICHYBaHHSA TEMHOI MaTepii Ta TEMHOI eHeprii
y BceciTi. OCHOBHM TEOPETHMUHHMX MOJENCH, fAKlI TepeadadaroTh B3aEMOJIIO
rINOTEeTUYHUX YAaCTUHOK TEMHOI Marepii 3 siapaMu. AKCiOHH. TeopeTuyHi
apryMEHTH Ha KOPUCTh ICHYBaHHs Ta Pi3HI Mojel akcioHiB. CTepriibHI HEUTPUHO.
OcuunAiiit HeWTpruHO 1 Maca HeHTpuHO. BiactuBocTi Helitpuno. [loaBiitHuit Gera-
posman. PinkicHi anbda- 1 6era-posnanu. ['imoretnuni siaepHi posnaau. [lopyieHHs
3aKoHY 30epexeHHs1 OapionHoro 3apsny. [lepeBipka npunnumy Ilaymi. [lepeBipka
3aKOHY 30€peKEeHHS eJICKTPUIHOTO 3apsiy.

TEMA 3. PagioakTUBHICTH, BUN PAJi0AKTUBHOCTI, 3 AIKUMHU CTUKAIOTHCS
HU3bKO(OHOBI eKCIIEPUMEHTH.

[Tpupoana pamioakTuBHICTE. Anb(a-, 6eTa-, Buau 0eTa-aKTUBHOCTI, TIOABITHUHN
OeTa-po3naj, 130MepH1 PaJiOHYKJIIIU, CHOHTAHHUM MO/, KJIACTEPHA aKTUBHICTD,
(GoH BiJ HEUTPUHO.

TEMA 4. IIpupoaa Ta pxepesia paxioaKTUBHOCTi: NPUPOXHMUI, PaJOH TA HOIO
JMOYIPHi, AHTPONOTeHHA PAi0AKTUBHICTH, KOCMOI'€HHI TA HEUTPOHHO-
iIHIyKOBaHi paliOHYKJIiIH, HeHTPUHHUI QOH, IIYMH PI3HOT0 MOXOIKEHHS, 3001



CHCTeM peecTpalii, HAKJIAJaHHS CUTHAJIB.

Oco0auBOCTI NpUPOIHOTrO (OHY, XIMisl paglOaKTUBHHMX €JIEMEHTIB. PalioakTHBHI
€JIEMEHTH y npupoi. Buau panony, 1ovipHi pajgoHy, (pi3uko-xiMiuyHi 0COOIUBOCTI
IPOHUKHEHHS 1 PO3MOBCIO/XKEHHSI PAaZOHy 1 MOro JA0OYipHiX. AHTpPONOre€HHa
pagloakTUBHICTb. Pe3ynbTraTu aBapiil sA€pHUX PEAKTOPIB, pE3yIbTaTH BUIIPOOYBAHb
sanepHoi 30poi, HeoOepexHe TMOBOKEHHA 3 PaJlOaKTUBHUMHU JKEPEJIaMU.
Kocmorenni pamionykiian. KocMoreHHa akTuBailisi Ha TMOBEPXHI  3eMil,
0COOJIMBOCTI TPAHCIIOPTYBaHHs MaTepianiB. HeUTpoHHO-1HYKOBaH1 palOHyKJIII IH.
@doH Bi HEUTPHUHO PIZHOTO MOXOKeHHs. DOH BiJl MIYMIB PI3HOTO MOXOHKEHHSI.
[ymu nerekropa. lymu enexkrponiku. 30601 cucteM peectparii. Hakmamanus
cur"aniB. Haknamanas curaaniB y 60JOMETPUYHUX JIETEKTOPaX.

TEMAS. JleTeKTOpH 1/l eKCIIEPUMEHTIB 3 HU3bKUM (poHOM. CUMHTHISAIiHHI
NeTEeKTOPH.

[Ipunuun poOOTH CHMHTWISIIAHOTO JAETEKTOpa. 3arajbHa XapaKTepUCTHKA
CUMHTWISIIMHUX ~ AeTeKTOpiB. DOTOENEeKTPOHHI MNOMHOXYyBadi. CHIIIKOHOBI
dbotonerexktopu. Piaki crunTunstopu. [lnactmacoBi cuuHTHAsSTOpU. OpraHiyHi
kpuctanu. ['a3oBi cuuHTWIsSTOpU. Heopraniuni cuuHTWiIsTOpU. CHUHTUIALINHI
kpuctani. Kepamiuni criuHTUiasATOpH. [TOpiBHSIHHS MapaMeTpiB CHMHTHIISIIAHUX
nerekTopiB. EHepreTuyna posnuibHa 31aTHICTh. YacoBi xapakrepuctuku. O0’eM,
ONTUYHI XapaKTEPUCTUKH, XIMIYHUN CKJIaJ, OCOOJIMBOCTI BUPOOHUIITBA.

TEMA 6. YepeHKOBCHKI JiYNJIbHUKH, HANIBIPOBITHUKOBI 1€ TEKTOPH.

Edexr UepenkoBa. OcHoBu Teopii siBumIa. XapaKTEPUCTUKU I MPAKTHYHOTO
BUKOpHCTaHHsA. KyToBa po3ainbHa 37aTHICTh. 3aJeKHICTH Bia KoedilieHTa
pedpakuii. 'yctuna martepiany aetekropa. [Ipukinaaum BeTUKUX YEPEHKOBCHKHX
JETEKTOPIB 3 BOJOIO SIK poO0OUYOI0 peuoBUHOK0. [IpuKilagym BETMKHX YEPEHKOBCHKHUX
JETEKTOPIB 3 MOBITPSIM SIK po60ouor0 pedoBuHOI0. JlerekTop SNO 3 Ba)XKOIO BOAOIO
JUISL AOCTIDKeHb COHsTYHMX HelTpuHo. JlerekTop IceCube y AnTtapkruail. BoasHi
nerekropu 1 1maHu  cnopypkeHHs  Hyper-Kamiokande.  3acrocyBanus
YEpPEHKOBCHKUX JIYMJIBHUKIB ISl peecTpalii KOCMIYHUX MIOOHIB. YepeHKOBChKE
BUNPOMIHIOBaHHS SK JoKepeno mmyMmiB. [lpuHIiun 11i  HamiBIpOBIIHHMKOBHX
netekTopiB. [lerekropu 3 repmanito. JlerekTopu 3 KpeMHit0. JleTeKTopu 3 TenypuLy
KaJIMiIO Ta 1HIIMX HAMIBIPOBIIHUKOBUX MaTepialliB.

TEMA 7. Kpiorenni 6osioMeTpHu, JiunjabHukH eiirepa, nponopuiiiHi Ta 4acoBo-
NPoeKUiiHI Kamepu.

[Mpuamun n1i HU3bKOTEMMeEpaTypHUX OojomerpiB. Pi3HI ceHcopu it 3ioMy
TEIUIOBUX CHUTHAJIB. ['epMaHiii TpaHCMyTOBaHUM HEWTpOHaMH. MeTan-MarHiTHI
Kasmopumetpu. [ImiBkM 3 HagnpoBimHMX MarepianiB. EHepreTmuHa po3aiibHa
31aTHICTh. YacoBa po3alibHA 34aTHICTE. Po3Mmipu nerekTopiB. CHONyKH, SIKIi MOJHA
BUKOPUCTOBYBaTH fAK OoJoMeTpUuHI JeTeKTopu. CHMHTWIALINHI OOJOMETPH.
Excnepumentu CUORE, EDELWEISS, CRESST, AMoRE, CUPID-0, CUPID-Mo,
CUPID. [IlepcrieKTUBM JAETEKTYBaHHS KOTE€PEHTHOIO PpO3CISHHS HEHUTPUHO.
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Hocaimkenns pigkicHux anbda-posnaniB. ['a3osi gerextopu. Jliunnsuuk ['elirepa
(exciepumeHT NEMO-3, SuperNEMO). ITponopuiitHi kamepu. YacoBo-npoeKIiitHi
kamepu. YacoBO-IIPOEKIIIMHI KaMepH 13 PEECTPAIIEI0 CUUHTWISIIHHUX CUTHAMIB.
ExcnepuMenTu 3 nouryky nojsiinoro 6era-posnany EXO, NEXT.

TEMA 8. /IBo¢a3Hi yacoBo-npoeKuiifHi KaMepu, My3MPKOBI KaMmepH, TPEKOBi
$oubru, eMmyJnbcii, 0c00JIMBOCTI 1eTEKTYBAHHSA HEMTPOHIB, peecTpailis
HEUTPHUHO HAIBUCOKHMX €HEPTii.

JIBoazHi yacoBo-mpoekIliiHi kamepu. EKCriepuMeHTH 3 TOIIYyKYy TeMHOi Martepii
LUX, XENON, Panda-X. BynbOamkoBi kamepu. Tepkosi ¢onbru. Tpexosi
emynbcii. JlerekryBanns HeWTpoHiB. CUMHTUIIALINHI JETEKTOPH HEUTPOHIB. ['a30B1
JYUIBHUKU. bBONOMETpUYHI JETeKTOpU HEUTpoHiB. HeHTpuHO HaaBHCOKHX
eHepriid. Pagio-nerekropu HEWTpuHO y AHTapKTHAl. [IOpIBHSHHSA PI3HUX THIIIB
JIETEKTOPIB 32 OCHOBHUMH XapaKTEPUCTUKAMHU.

Po3ain (3microsuuii Mmoayinb) 2. CydacHHi CTaH eKCIIEPUMEHTAILHUX
MeTOAiB Y HU3bKO(OHOBHUX eKCIIEPUMEHTAX.

TEMA9. Metoau 3HM:KeHHS (DOHY 1€TEKTOPIB sIACPHUX BUNIPOMIHIOBAHD.
[TacuBHMIt 3axucT. Marepianu 11 TAaCUBHOT'O 3aXUCTY. 3aXUCT B1Jl HEUTPOHIB.
AKTUBHUH 3aXUCT. P13H1 TUNM JIYMIBHUKIB aKTUBHOTO 3axucTy. Bubip napameTpin
AKTUBHOT'O 3aXUCTy. MyNbTU-AETEKTOP SIK aKTUBHUMN 3aXUCT. MeTOAN 3HUKEHHS
¢dony Bix pagoHy. Meronu aHamizy AaHUX JUisl 3HUKEHHS (OHY JeTeKkTopa on-line
ta off-line. PanioaktuBHe 3a0pynHeHHs netekTopiB. O0'eMHe 3a0pyaAHEHHS
nerektopiB. [ToBepxHeBe 3a0pyTHEHHS IETEKTOPIB. 3a0pyIHEHHS KOHCTPYKIIIHHUX
Ta Oy/iBEeTIbHUX MaTepialliB.

TEMA 10. PanioakTnBHe 3a0pylHeHHSI CHUHTUJIATOPIB, MOIeTIOBAHHS GOHY
MetoaoM MonTte-Kapiio.

PanioakTuBHE 3a0pymIHEHHS CHMHTWIAIIMHMX MarepialiB. MeToau BHMIpPIOBaHb
pajloaKTUBHOIO 3a0pyJAHEHHS CUUHTWUJIATOPIB. BIUIMB  XIMIYHOrO  CKJIagy
CHMHTWIATOPIB HA PaJIOaKTHBHY 3a0pyJHEHICTh. 3alleXHICTh (OHY BiA
€HEPreTUYHOI PO3JAUIbHOI 3AaTHOCTI. 3aJIeXKHICTh (POHY B1JI 4acCOBOI PO3ILIBHOT
3naTHOCTI. Yac mpoapoTy s K crnoci0 3HMKeHHs QoHy. JIBOHEUTpUHHUI MOABIMHUN
Oera-po3naja SK pKepesio (POoHYy y eKClepuMeHTax 3 MOIIYyKy Oe3HEHTPHUHHOIO
noJBiiiHOro-6era-po3nany. MozgemtoBanHsa ¢(oHy Meronom Monte-Kapmo. Pi3ni
NAKeTU Mporpam AJig MOJENIOBaHHS MPOLECIB Y HU3bKO(OHOBUX €KCIEPUMEHTAaX.
[Taketu nporpam GEANT4, EGS, FLUKA. MCNPTM.

TEMA 11. Po3po0ka ekcnnepuMeHTAJbHUX METOAMK: MiA3eMHI JJadoparTopii.

KocMmiuni mpomeHi. AJpoHHa KOMIIOHEHTa KOCMIYHUX TpOMEHiB. M’ska
CJIEKTPOMAarHiTHa KOMIIOHEHTa KOCMIYHHMX TMPOMEHIB. MIOOHHa KOMIIOHEHTa
KOCMIYHUX TIpoMeHiB. [IpoHHMKHA 3MaTHICTH PI3HUX KOMIIOHEHT KOCMIYHHX
npomeHiB. [IpoHUMKHA 37aTHICTH MIOOHIB B 3aJIeXKHOCT1 Bij riauOunu. Iligzemui
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naboparopii y cBiti. Pi3ni Tunu niazemuux nadopatopiit. [linzemni maboparopii y
tynensix. [lim3emni mabGopatopii y maxTtax. €Bpomeichbki mig3eMHl Jaboparopii.
[TinzemHui 1abopaTopii Ha Mamii riuouHi. Kpurepii 3a SKUMU MOPIBHIOKOTH MiA3€MHI1
nJaboparopii.

TEMA 12. BumiproBaHHSl HU3bKHX PiBHIB Pali0AKTUBHOCTI, ININ00OKE
OYHILEHHSI MaTepiaiB, BAPOOHUUTBO KPUCTAJTIYHUX CUMHTWIATOPIB i3
30aradyeHmXx i30TomiB, MOIIYK HOBHMX JI€TEKTOPIB.

XiMigHa YUCTOTa MarepiaiiB. PIBHI YMCTOTH MaTepialiiB. 3B'130K MK XIMIYHOIO
YUCTOTOIO 1 paJII0AKTUBHOIO 3a0pyTHEHICTIO. XIMI4HI BIACTUBOCTI 1 paJl0aKTUBHA
YUCTOTa MaTepiaiiB. MeToau BUMIpIOBaHb HU3BKUX PIBHIB Pall0aKTHBHOCTI.
UyTnuBicTh JETEKTOpa 10 aKTUBHOCTI PAJAIOHYKIIIIB Y 3pa3ky. MiHiMallbHA
JIETEeKTOBAaHA aKTUBHICTh. PeHTren ¢uryopecreHTHHiA aHai3. ATOMHO-
abcopOuiitHuil anami3. Macc-cnekrpoMerpis. Macc-ciekTpoMeTpis 13 3B’ A3aHOKO
m1azMoro. HeldTpoH-akTuBaliiHuil aHani3. AHami3 popMu €eHEpreTHYHUX
cnektpiB. ['amma-, 6eTa- anbda-cnexkrpomerpis. Tpekoi emynbcii. Metoau
BUMIPIOBaHHS pajioHy. MeTou OYMIleHHs MaTrepiaiaiB. XiMiuHI METO/IH.
Kpucranizauis. [lepexpucramizanisa y pozunnax. @13uuni Mmetoau. JJucTusiis.
3onHa miaBka. [lepexpucranizaiisa. Cyomimaris. Binoip 3pa3kiB B 3aJIeKHOCTI BiJl
MOXOJ[)KEHHS MiHEpaIbHO1 CHPOBHUHU. PO3p0o0Ka KpUCTATIYHUX CIIMHTUIIATOPIB 13
30arayeHux i30TomiB. Po3poOka HOBUX JETEKTOPIB.

TEMA 13. YacoBo-aMILTITyTHHI aHAJII3 TaHMUX.

PanioaktuBHi psaau. Psaau ypany 238 1 235. Psaa topiro 232. JIaHITIOKKH IIBUIKHX
po3MajiB y psgax Topito Ta ypany. YacoBo-aMIuniTyJHUI aHaTI3 13 3aCTOCYBaHHAM
3aMuCy 4Yacy MPUXoJy CUrHaiiB. YacoBO-aMIUTITYIHHUI aHaNI3 13 3aCTOCYBaHHSIM
aHami3zy (QoOpMH CHUTHAIIB JI€TEKTOpiB. BipoTimHOCTI BUMAIKOBUX 30iTiB.
EdextuBHicTh BiAOOpY MOAiil po3maiB y JaHIIOXKKAX PO3MajiB MO €HEprii Ta y
yacoBoMy BikHI. [IpuKiianu 3acTOCyBaHHS 4acOBO-aMIUNTYJHUN aHai3y JaHUX Y
pi3HMX AeTekTopax. OUIHKY YyTIMBOCTI METOY YACOBO-AMILIITYHUHN aHaTi3y.

TEMA 14. AHaJji3 ¢popmu iMnyJibCiB, BITIKMIAHHS HIYMiB Pi3HOT0 MOXOIKEHHS.
3ayie)kHICTh (DOPMHU CUTHAIIB BiJI TUITY YaCMHOK. 3aJISKHICTh ()OPMU CUTHAIB BiJl
eHEeprii 4acTMHOK. 3aJIeKHICTh ()OPMHU CUTHAIIB BiJ HAMNPSIMKY PYyXy YaCTHHOK
BIJIHOCHO KpHCTaIOrpadiuHuX OcCed KpUCTATIYHUX JAeTeKTopiB. CIUHTHIAIINHI
nerexkropu. Pinki cruaTWisTopu. IlmactmacoBi cumaTHisTopu. HeopraniuHi
KPUCTANIYHI CHUHTWIATOPU. OpraHiuHi KpUCTaIiuHI CHUHTHIATOpH. Dopma
CUTHAJIIB Y HaIIBIPOBITHUKOBUX JETEKTOpax. AHamii3 (opMu CUTHAIIIB Y 4acCOBO-
OPOEKIINHUX KaMepax. MeTroau TMOpIBHAHHS KOMIIOHEHT curHairy. Meron
cepenHboro yacy. Meron ontumanbHoro ¢uibtpy. Ilapamerpu miig owiHKH
e(pEeKTUBHOCTI IUCKpUMiHAIIl dYacTUHOK 3a (Qopmoro curHamiB. lymu
(boTOENEeKTPOHHUX NOMHOXKYBauiB. TernoBuil mym. [llyM BiJf KOCMIYHUX MIOOHIB.
[licnsiMmyIbCH PI3HOTO MOXOKEHHS. BiAKUIaHHS MIBUAKUX JaHIIOXKKIB pO3NaiB
HUIAXOM aHali3y (OpMHU CUTHAIIB.
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TEMA 15. AHani3 1aHMX eKCIIepUMMEHTIB 3 HU3bKUM (OHOM: pi3HMII cieHapii
HHU3bKHUX CTATUCTHYHUX TAHUX, BUNIAJ0K HYJIbOBOT0 )OHY, HeraTUBHHUIi
edexr.

[Ipobnemu iHTEepmpeTalii JaHUX 3 HU3BKOK CTaTUCTUKOw. [lpuknanu:
excriepumeHT Heidelberg-Moscow. Exkcniepument CUORE. Pi3Hi cuienapii y 1aHux
3 HHU3bKOIO CTaTUCTUKOIO. [IpuHHATHMI piBEHb CTATUCTUYHOI JIOCTOBIPHOCTI
curnainy. Huspka cratuctruHa 3a6€31eueHiCTh CUTHAIY Ha PiBHI MEHIIE «3 cirmMay.
HeratuBna mioma miky. Jlyke Hu3bka cratuctka nanux. «HymboBuit» edexr.
AHami3 JaHWX y BHMAAKy OJIHOTO BiWIIKYy. /[ocTOBipHO Bim’eMHuii edekt (Ha
MPUKJIal €KCIIEPUMEHTIB 3 BUMIPIOBAHHS Macu HEUTPUHO y OeTa-po3mnajil TPUTIIO).
MoXIUBI MAXOAW IS aHATI3Y JaHUX 3 Ty>Ke HU3BKOI CTaTHCTUKOIO.

TEMA 16. BnuiuB eHepreTH4HOI Ta PO3AiJBLHOI 31aTHOCTI, MOeJb (POHY,
OLliHKA HeBU3HAYEHOCTEH s Ay’Ke HU3bKOI0 CTATUHCTHYHOIO edeKTy.

BB eHepreTMuHoi po3AUIBHOT 3AaTHOCTI Ha OLIHKY €(QeKTy 3 HHU3BKOIO
CTaTUCTHKOW. Momens ¢oHy y BUNAAKy HH3bKOI craructuku. OriiHka
HEBU3HAYEHOCTEW MJig JIy’KE€ HHU3BKOTO CTAaTUCTUYHOTrO edekry. AHami3z ¢GoHy 3
METOIO OLIHKU IPAHUYHOTO eeKTy. 3HaYCHHS! KOPEKTHOT'O OMKUCY MOiell (POHY s
OIIIHKM cucTeMaTudHuX edexTiB. Bubip onTUManbHOTO PO3MIpYy €HEPreTUYHOIO
KaHaJly y €HePreTUYHUX CIEKTPaX 3 HU3bKOI0 CTaTUCTUKOI. CydacHl cTaHIapTH 1
TEPMIHOJIOTISL ISl OLIIHOK HEBH3HAYEHOCTEeW JaHuX ekcrepumeHTiB. Cranaapt
GUM, JCGM 100:2008. 3mimieHHs pe3yabTaTy BUMiptoBaHb. HeBu3HaueHICTh THITY
A. HeBusznauenicts Tuny B. KomGiHOBaHa HEBU3HAYEHICTb.

Jliteparypa
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HAIIIOHAJIBHA AKAJIEMIS HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCJIIIKEHb

POBOYA ITPOI'PAMA AUCHUMIIJITHA

ExcrniepumenTanbHi METOIM TOCTIHKEHHS PIIKICHUX SASPHUX MPOIIECiB

l"airy3b 3HaHB,
CIIEIIAJIbHICTD, OCBITHS
porpama, OCBITHbO-

OpranizaniifHo-MeTOANYHA XapaKTepPUCTUKA HABYAIbHOI AUCIUILTIHI

dizuka (TeopeTnuna
¢bi3uka)

JHoktop dinocodii

kBaiikaiiHui piBeHb AxazieMi4Ha XapaKTepUCTHKA CrpykTtypa
10 — ITpupogHu4i HAYKH Pix nHaBuanus: 2 a6o 3 KinbkicTh TouH:
Cemectp: 1 260 2 * 3aranpha: 140
104 — di3uka ta KinpkicTe rOIMH Ha THXIEHD: 4 Jlexmii: 32
aCTPOHOMis Craryc Kypcy: ¢axosuii [IpaxkTuyni 3aHaTTA: 16
(subiprogutl) Koncynprartis 2
OcBiTHA mporpama — Kinskicts ECTS kpeauris: 4 CamocriitHa po6ora: 90

Bun nigcymkoBoro
* TUCHUIUIIHA MOJKE BUKJIAIATUCS KOHTPOJTIO: 1CTTHT
Ha 2 abo 3 polli HaBYaHHS B
OCIHHBOMY a00 BECHSIHOMY
ceMecTpi

PoGoua mnporpama cknazeHa o0si dokmopie @inocogii — Oceimus npocpama
Dizuka s0pa, Qhizuxa eremeHmapHux YaCMUHOK i UCOKUX eHepaill; 1I0epHO-DI3UYHI
YCMAanosKu, padiayitina Qizuka KOHOeHCOB8AHO20 CMAHY,; (PI3UKA NIA3MU T A0EPHO20

CuHmesy.

Vxmnanau: [laneBuu @.A., noktop di3.-mat. HayK, npodecop
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I1L IUIAH JEKIIAHUX 3AHATH

META TA METOJUYHI OCOBJMBOCTI NPOBEJAEHHS JEKIIINA
[IpoBeneHHS JNEKIMIMHUX 3aHATH HAIICHO HAa JTOHECEHHS 3arajlbHUX 3HAHb Ta
noOy/I0By TEOPETHUUHMX Ta MPAKTUYHUX METOMAIB MO JTUCLUMIUIIHI, HA CIPUSHHS
PO3BUTKY y acIipaHTIB pO3YMOBOI A1STIHOCTI 1 PO3IITUPEHHS CBITOTJISAY.

Po30in (3micmosnuii mooynp) 1. JleTeKTOPH Y HENPUCKOPIOBAJIbHY (i3uili
eJleMeHTAPHUX YaCTHHOK.

3anarra 1. Tema 1. Beryn. IIoHATTS Npo HENPHCKOPHBAIBbHY (i3UKY
eJIeMEHTAPHHUX YaCTHHOK.

[Inan.

1. Mera, 3aBIaHHs Ta CTPYKTypa KypcCy.

2. Onuc nucummutian «HenpuckoproBaibHa (Pi3ulll €IeMEHTaPHUX YaCTHHOK

3. CranzapTHa MOJIETb €J1EeMEHTAPHUX YACTHHOK 1 HEOOX1AHICTb 11 pO3IIMPEHHS.

4. Mxi npobnemu CraHgapTHOi MoOJedl BUPIIIYIOTBCS y HU3bKOPOHOBHUX
eKCIIEPUMEHTAX.

5. HeoOxiHicTh nepeBipku pyHIaMEHTATLHUX 3aKOHIB (h13UKH.

Jlimepamypa

1. [1]

2.[2]

3.3, c. 245-246]

3anarra 2. Tema 2. Bumorm 10 eKcnepuMeHTIB 3 HHU3BKHM (POHOM Yy
AOCJIIIZKEHHAX HEHTPUHO, MOLIYKAX TEMHOI MaTepil, J0CTIAKeHHAX MOABIHHOIO0
Oera-po3nany, piakicHuUX ajabda- Ta 0eTa-po3magiB, MOMIYKAX TiMOTETHYHUX
SI/ICPHUX NMPOLECiB Ta NepeBipKHU (PyHAAMEHTAJIbHUX 32AKOHIB IPUPOIH.
[1maH.

1. ®i3uKU HEUTPUHO SIK PEIMET HENIPUCKOPIOBAIbHOI (D13UKHU YACTUHOK.

2. Tlomryku rinoTEeTUYHUX YaCTHHOK (aKCIOHH, CTEPHIIbHI HEUTPHHO).

3. Tlonpiiinumii 6eTa-po3rma.

4. PinkicHi anbda- 1 6eTa-po3naiu.

Jlimepamypa

3ansatra 3. Tema 3. PagioakTMBHICTH, BMJAHM PaTi0OAKTHBHOCTI, 3 SIKMMH
CTUKAKTHCA HU3bKO(OHOBI eKCIEPUMEHTH.
IInaH.
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1. IoustTs pony y siaepHOPI3UIHOMY EKCTIEPUMEHTI.
2. JIxxepena ¢ony.
3. Cnenudiuni mxepena PoHy y HU3bKO(POHOBUX €KCIIEPUMEHTAaX.

Jlimepamypa
1. [6]
2. [19]

3ansarTsa 4. Tema 4. [Ipupoaa Ta pxxepesia pagioaKTUBHOCTI: IPUPOAHMIA, pagOH
Ta MOro A04ipHi, aAHTPONOreHHA Pagi0aAKTUBHICTh, KOCMOT'€HHIi Ta HEHTPOHHO-
IHIYKOBaHi pafiOHYK/IiAH, HEUTPUHHUN (OH, IIyMH PI3HOI0 NMOXOIKEHHS, 3001
CHUCTEM peecTpauii, HAKJIAJAHHA CUTHAJIB.

I1maH.

1.IlpupoaHa pagioaKTUBHICTD.

2. TloHATTS TIPO XiMitO paliOaKTUBHUX €JIEMEHTIB.

3. PagoH 1 #i0T0 BJIaCTUBOCTI.

4. KocMoreHHa akTHBAaIlisl MaTepiaiB.

5. lllymu pi3HOTO MOXOMKCHHS.

Jlimepamypa

1. [6, c. 546-552]
2.[7]

3. [24]

4. [25]

5.[26]

3anarrs 5. Tema 5. JlerekTopH 11 eKCIIEPUMEHTIB 3 HU3LKUM (GOHOM.
CunHTHIALIIHI 1eTeKTOpH.

[Inan.

1. Tunu neTeKTopiB SACPHUX BUIIPOMIHIOBAHD.

2. CHUMHTWISLIAH] AETEKTOPH.

3. 3acTocyBaHHS CUMHTWIALIMHUX JETEKTOPIB Y HEMPUCKOPIOBAJIbHIN (P13u1Ii
YaCTUHOK.

3. [lopiBHSIBHI XapaKTEPUCTUKU CIUHTUIISILIIHHUX JIETEKTOPIB.

Jlimepamypa

1. [5, c. 589-610]
2.3, ¢.297-312]
3.[8, ¢.2-7]

3anarra 6. Tema 6. YepeHKOBCHbKI JiYMJIbHMKH, HAaINiBIPOBiIHMKOBI
AETEKTOPH.

[1naH.

1. UepeHKOBCBKI AETEKTOPH.
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2. XapaKTepuCTUKHN YEPEHKOBCHKUX JIETEKTOPIB.

3. 3acTocyBaHHS YEPEHKOBCHKUX JE€TEKTOPIB I JOCIIIKEHHS PIAKICHUX SACPHUX
IPOLIECIB.

4. HanmiBpoB1AHUKOBI J€TEKTOPH.

5. 3acTocyBaHHS HaMiBIPOBIAHUKOBUX JIETEKTOPIB Y HEMPUCKOPIOBAIBHIN (13UII
YACTHHOK.

Jlimepamypa
1. [5. 589-610]
2.[11]

3.[17]

3anarra 7. Tema 7. Kpiorensi 6osiomMeTpu, JiunjabHukH I'eiirepa, nponopuiiHi
Ta YaCOBO-NPOEKUIiHI Kamepu.

[1maH.

1. HuzpkotemmepaTypHi 60J0METPH.

2. Meronu peecTpaliii TEJIOBUX CUTHAIB.

3. CuuHTUIALIIHI 00JOMETPH.

4. llpukmagu  3aCTOCYBaHHS  HU3BKOTEMIIEpAaTypHUX  OOJOMETpiB  JJis
HU3bKO(OHOBHUX EKCTICPUMEHTIB.

["a30B1 neTekTopH.

6. YacoBo-npoexiiiHl KaMepHu.

W

Jlimepamypa

1. 9]
2.13,c¢.297-312]
3.110]

3anarra 8. Tema 8. /IBodasHi yacoBo-npoexkuiiiHi kamMepu, Ny3MPKOBiI KamepH,
TPeKOBi GoJIbIU, eMyJIbCii, 0CO0JTMBOCTI IeTEKTYBAHHA HEHTPOHIB, peecTpanis
HEWTPUHO HAIBUCOKHMX €HEPTi.

[1maH.

1. JIBodasHi 4acOBO-POEKIIIiHI KaMEpH, MPUKIIAU 3aCTOCYBaHHS.

2. JleTekTyBaHHS HEUTPOHIB.

3. bonoMmerpuyHi AE€TEKTOpU HEUTPOHIB.

4. HeiiTpuHO HAIBUCOKUX CHEPTIH.

5. TlopiBHSHHSA PI3HHUX TUIIB JE€TEKTOPIB 32 OCHOBHUMU XAPAKTEPUCTUKAMMU.

Jimepamypa
1.3, c.297-312]
2.[17]

Po3aia (samicroBumii moayas) 2. CydyacHuii cTaH eKCIEePUMEHTAILHUX
MeTOAiB Y HU3bKO(OHOBHUX eKCIIEPUMEHTAX.
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3anarra 9. Tema 9. Meroau 3HMKeHH (POHY [ACTEKTOpPiB sAEPHHUX
BUIIPOMiHIOBAHb.
ITman.
1. ITacuBHMY 3aXHUCT.
AKTUBHHI 3aXUCT.
Oco06muBOCTI 3HMKEHHS (DOHY BiJl paJOHY.
MynbTU-KpUCTaNIbHI JETEKTOPH.
Bruus pasioakTMBHOTO 3a0pyIHEHHS IETEKTOPA.

Nk W

Jlimepamypa

1. [6, c. 564-568]
2. [20]

3.[11]

3anarra 10. Tema 10. PagioakTnBHe 3a0pyiHEHHSI CHUHTHJIATOPIB,
MonenroBaHHs ¢pony meronom Monte-Kapuiio.

[1nan.

1. PamioakTBHE 3a0pyJHEHHS CUMHTUISALIAHUX MaTeplaiB.

2. MeTtoau BUMIpIOBaHb pajll0aKTUBHOIO 3a0pYAHEHHS CLIUHTHIIATOPIB.

3. MogentoBanHus pony metogom Mounte-Kapsio.

4. 3aranpHa XapaKTepUCTHKA AKETIB IPOrpaM JJis MOJIETIOBAHHS.

Jlimepamypa
1.8, c. 19-34]
2.[8,c. 7-18]
3.112]

3ansaTra 11. Tema 11. Po3podka ekcnepuMeHTAJbHUX METOAUK: Mix3eMHI
Jadoparopii.

[1maH.

1 KocmiuHi mpomeHi Ta iX KOMIIOHEHTH.

2. [IpoHMKHa 31aTHICTh PI3HUX KOMIIOHEHT KOCMIYHUX IPOMEHIB.

3. ITixzemHi J1aboparopii.

4. TlopiBHSIHHS M1A3EMHHUX J1a00OpaTOPii.

Jlimepamypa
1.[11]
2.[13]

3ansaTtra 12. Tema 12. BumipoBaHHsI HU3BKHMX PiBHIB PagxioaKTHBHOCTI,
MIMOOKe OYMIIEHHSI MaTepiaJjiiB, BAPOOHMITBO KPUCTAJTIYHUX CUMHTHISTOPIB
i3 30arayeHmx i30TomiB, MOIIYK HOBHUX I€TEKTOPIB.

[Lan.
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1. PiBHI YUCTOTH MaTepiaiB, 3B'S130K 13 paiilOaKTUBHUM 3a0pyTHEHHSIM.
2. MeToau BUMIpIOBaHb HU3bKUX PIBHIB Pa/l10aKTUBHOCTI..

3. Metoau eneMeHTHOTO aHai3y.

4. Macc-crieKTpoMEeTpUYHI METOIH.

5. Metonu a/1epHOi CIEKTPOMETPIi.

6. Po3poOka paioakTHBHO YHCTUX MaTepialliB

Jlimepamypa
1. [6,c.570-583]
2. [8,c.7-18]
3. [14]
4. [15]

3ansaTTa 13. Tema 13. YUacoBo-aMIJIiTYyIHUI aHAJI3 JaHUX.

IInan.

1. PajioakTUBHI psIiM 1 JAHIIOKKH BUJIKUX PO3MAJIB y HUX.

2. MeTo1 4acoBO-aMILIITYJHOTO aHAJI3Yy.

3. Po3paxyHku eeKTUBHOCTI B110OpY MO/I 10 eHeprii Ta yacy.

4. OUIHKM YYyTIMBOCTI METOJY YacOBO-aMIUIITyJAHHM aHaNi3y B 3aJIEKHOCTI BiJl
(OHOBHUX YMOB.

Jlimepamypa
1.6, c. 547-562]
2.8, c. 12-14]

3ansarTa 14. Tema 14. Anaji3 popmu iMIyJbCiB, BIIKHIAHHS IIYMIB Pi3HOTO
MOXO/IKEHHSI.

[1man.

3anexHicTh (POPMU CUTHAIIIB BiJl TUITY YACHHOK Y PI3HHUX JCTEKTOPAX.
Pozninenns 3a popmoro y CUUHTUIISALIHHAX JETEKTOPAX.

[TopiBHSHHA METOAIB aHATI3y (OPMH CUTHAIB.

Meto onTUManbHOTO PUILTPY.

Bigkunanss nrymiB pi3HOTO MOXOJXKEHHS.

Nk W=

Jlimepamypa
1.8, c. 12-14]
2. [4]

3anarra 15. Tema 15. AHauti3 JaHUX eKCIIEPUMEHTIB 3 HU3bKHUM (DOHOM: PiZHMHI
cleHapii HU3bKHMX CTATHCTHYHHMX [IaHUX, BHIAJAOK HYJIbOBOro ¢oHny,
HEraTUBHUM e(eKT.

IInan.

1. Pi3Hi migxoau 10 iHTEpHOpeTallii JaHUX 3 HU3bKOK CTaTUCTHKOIO.

2. yxe Hu3bKuii PoH.



21

3. Bunagok Hy160BOTO (HOHY.
4. Bumnaok B11’ €MHOI KIJIbKOCTI ITOI1H.
5. PexoMeHnaiii 10 aHai3y AaHUX 3 AY>KE€ HU3bKOIO CTATUCTHKOIO.

Jlimepamypa
1.]16]

2.[26]
3. [27]
4. [28]
5.129]

3ansaTTa 16. Tema 16. BniiuB eHepreTuyHoi Ta pPo3AJIbHOI 31ATHOCTI, MOIE/Ib
(oHy, OLIiIHKA HEBU3HAYCHOCTEH Il YK€ HU3bKOI0 CTATUCTUYHOIO e(eKTy.
[Lan.

1. BrumB eHepreTH4HOi pO3iIbHOI 37aTHOCTI HA OIIIHKY e(eKTy 3 HHU3BKOIO
CTaTUCTHUKOIO.

2. [TobymoBa moneni (GoHY y JaHUX 3 HU3BKOIO CTATUCTHKOIO.

3. CyuacHi cTaHIapTH 1 TEPMIHOJIOTISL MJi1 OI[IHOK HEBU3HAYEHOCTEW JaHUX
EKCTIEPUMEHTIB.

4. HeBu3HaueHicTh TUIY A.

5. HeBusnauenicts Tuny B.

6. KomOGiHOBaHa HEBU3HAYECHICTD.

Jlimepamypa
1.[16]
2.[17]
3.[18]
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IV. IUIAH TA METOJUYHI PEKOMEHJIAIII 1JIs1 TIPOBEJEHHS TPAKTHUYHHNX
3AHATDH

META TA OCOBJIMBOCTI TIPOBEJEHHS IPAKTUYHUX 3AHATD

[IpakTryH1 3aHATTS € CHOJYYHOK JIAHKOKO MIXK JICKUIMHUMH 3aHATTAMH Ta
CaMOCTIiHOIO pOoOOTOIO 1 MalOTh Ha METI MOTJIUOJIEHE 3aCBOEHHS IOHSTh, TEPMIHIB
1 MoJieJiel 3 JUCHUIUTIHYU Ta HAOYTTS MPAKTUYHUX HABUKIB PO3B’sI3aHHS 3a/a4.

B nporieci npakTUYHHUX 3aHATH 3’ SICOBYETHCS CTYIIHb 3aCBOEHHS MOHSTIIHO-
TEPMIHOJIOTTYHOIO anapary Ta OCHOBHUX IMOJI0KEHb IPEIMETY, BMIHHS PO3KPUBATU
KOHKPETHY TeMy, IIyKaTH CYy4YacHy JITeparypy IO Temi, aHali3yBaTH 1
y3arajibHIOBATH KJIIOYOBI MUTAHHS KypcCy, pOOUTHU YUCIIOBI OLIHKH, PO3B’SI3yBaTU
3aaul.

OaHUM 3 BaXXJIMBUX 3aBAaHb NPOBEICHHS 3aHATH € OTPUMAaHHs aclipaHTaMH
HABUKIB MTyOJIYHUX BUCTYIIIB 1 AUCKYCIH.

SMICT HPAKTUYHUX 3AHATDH
Ilepeobauaromscs maxi 6uou ayoumopHoi pooomiu:

—  po321A0 | 062080pEHHs MEOPEMUUHO20 3a NEPeNiKOM KOHMPOIbHUX NUMAHb HO
BIONOBGIOHUX mMeMax JAeKYIUHUX 3aHAmb ma NUManb Ol CAMOCMILHO20
ONpayro8auHsi,

— NpOoBedeHHsT ceMIHapié 3 NYONYHUMU SUCMYNAMU MaA OONOBIOAMU  NO
pehepamax, nio2omoseieHUx CMyOeHmamu CAMOCMIUHO 3a DEeKOMEHOO0BAHOI0
memamuKo,

— PO38’A3aHHs 3a0ay 00UUCTIOBAILHO20 XAPAKMeEDY;

— npoeedeHHs KONOKBIYMIG N0 3AC8OEHHIO Mamepiany;

—  BUKOHAHHS KOHMPOTLHUX POOIM 3a IHOUBIOYANbHUM 3A80AHHAM,

— nepegipxa npakmudHux 3a80aHb, BUKOHAHUX CIYOEHmMamMu nio yac camocmitiHol
pobomu;

—  NpPOBedeHHs KOHCYIbMAayiil 3 OUCYUNTTHU,

IIpakTuune 3anarra 1. Tema 3. PagioakTMBHICTH, BUAM PAi0OAKTHBHOCTI, 3
SIKHMH CTHKAKTHCS HU3bKO()OHOBI eKCIIepUMEeHTH.
KoHTposbHI MUTaHHS:
1. Buu pagioakTHBHOCTI.
2. OCHOBHI XapaKTEPUCTUKU PATIOHYKIIITY.
3. [lepion HamiBpo3Mmay, KaHAI PO3MaTy, MUTOMA AKTUBHICTb.
4. OniHka MOXJIMBUX (TIOKU-II0 HE CIIOCTEPEKEHUX ) KaHAJIIB pO3MHay.
[TuTaHHs 111 CaMOCTIHHOTO MONTHOJICHOTO BUBYEHHS (TEMH JOIOBiACH):
1. OcHOBHI XapaKTepUCTUKH alb(da-po3naiy.
2. Pi3HI MiIX0aM 10 TEOPETUYHOTO BU3HAYEHHS IEpIOy HamiBpo3naay aibda-
aKTUBHHX sJIEP.
3. Po3paxyHku nepiojiiB HamiBpo3naay KOHKPETHUX SIAEP 3a T0NOMOTOI0
HaIiBEeMITIPUYHUX (DOPMYII.
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4. BusnaueHnns tumy OeTa-po3maay siapa, oliHka Gpopmu GeTa-crekTpy,
nepioy HamiBpoO3Mamy.
5. OuiHka ¢oHY Biji HEUTPUHO JIETEKTOPA 3 IEBHUM XIMIUHUM CKJIAJIOM.

Jlimepamypa:
OcHoBHa: [4]
JomarkoBa: [25]

IIpakTuune 3anusarra 2. Tema 4. Ilpupoga ta axepesia pagioaKTUBHOCTI:
NMPUPOIHUHA, PagOH Ta WOro MAO0YIPHi, AHTPONOIreHHA Paai0OAKTHUBHICTD,
KOCMOT€HHI Ta HeMTPOHHO-IHAYKOBaHI PaTiOHYKJIi/IH, HeUTPUHHUA POH, IIIyMH
PIi3HOT0 MOXOIXKEeHHS, 3001 CMCTEeM peecTpalii, HAKJIAJTAHHS CUTHAJIIB.
KonTponbHi nuTaHHS:

1. PagioakTUBHI €JIEMEHTH Yy TIPUPO/IL.

2. Payion, 0co0aMBOCTI HOTO PO3MOBCIOXKEHHSI, METOIH 3aro0iraHHs PoHy Bif
pazoHy.

3. AHTpoOInOreHHa pall0aKTUBHICTb.

4. KocMorenHa paJi0akTUBHICTb, METOIU 3a1100iranHs GoHy BiJ] KOCMOT€HHO1
aKTHUBaIll.

5. HeliTpoHHO-1HAYKOBaH1 pallOHYKII M.

6. [lllyMu pi3HOTO MOXOHKEHHS SIACPHUX JAETEKTOPIB.

[TutanHs 1151 CaMOCTIMHOTO MOTIMOJIEHOTO BUBYEHHS (TEMU JOTOBIACH):

1. Ouinut (QOH BiJ MEBHOTO PaIOHYKIIY JAETEKTOopa 0e3 1 3 MacCUBHUM
3aXHCTOM.

2. 3anponoHyBaTH METOJl 3HW)KEHHA (OHY BiJ pajioHy MJIi KOHKPETHOTO
NETEKTOpA.

3. Ouinutu ¢oH anbda-, 6eTa- Ta raMMa-JIeTEKTOpa 13 3pa3KaMu, B3SITUMH 13
3ouu Binuyxxenns YAEC.

4. OLiHUTH aKTUBHICTh KOCMOT€HHHX 130TOIIB y 3pa3Ky Marepiany 3 NEBHUM
XIMIYHUM CKJIQOM micisi nepeOyBaHHA Ha IOBEpXHI 3emill, Micis
TPaHCHOPTYBAHHS JITAKOM.

5. OuiHUTH CKJIAJ PaAlOHYKIIJAIB, YTBOPEHHUX IICJIS ONPOMIHEHHS 3pa3Ka
HEUTPOHAMMU.

6. [IpoananizyBati OH CUMHTUISLIAHOIO, HAIBIIPOBIJHUKOBOIO AETEKTOPA
IPpY HU3bKUX €HEPTisX, BKa3aTH NUISIXU HOTO MOHMKEHHS.

Jlimepamypa:
OcHoBHa: [6, 7, 8]
HonartkoBa: [23, 26]

IIpakTuyne 3aaT1Ts 3. TEMAS. [leTekTOpH 15l eKCIIEPUMEHTIB 3 HU3LKUM
¢ponom. CuMHTHIAWIHHI 1€TEKTOPH.
KoHTponbHI nUTaHHS:
1. Biaryk CHUHTWISAIIAHOTO JETEKTOpa B PI3HUX yMOBAaX MAacHUBHOTO Ta
AKTUBHOTO 3aXUCTY.
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2. HeoprasiuHi CUHUHTHJIAITOPU, OCHOBHI CIIOJIYKH, XapaKTEPUCTUKH.

3. IlopiBHAHHA apaMeTPiB CUUHTHWIALINHUX TETEKTOPIB ISl HU3bKO(GOHOBUX
€KCIIEPUMEHTIB.

4.3B'I30K MIDK CHEKTPOMETPUYHUMU Ta (HOHOBUMHU XapaKTEPUCTUKAMHU
CUMHTWIALIINHUX JETEKTOPIB.

[TutanHs 1151 CaMOCTIMHOTO MOTIMOJIEHOTO BUBYEHHS (TEMU JOTOBiACH):

l.

2.

Omnwucaru CeKTp CHUMHTWISIIHOTO IETEKTOpa B PI3HUX YMOBAX MACHUBHOTO
Ta aKTUBHOTO 3aXMCTY, Ha PI3HIN ITIMOMHI BiJl TOBEPXHI.

OOpaTy BU CHUHTHIIATOPA JJI1 BUPIIICHHS KOHKPETHOI 3a/1adi
BUMIPIOBaHHS PIAKICHOTO anbda-, 6era-, raMMa-nepexoy.

OOpatu CUMHTUIISTOP MEBHOTO XIMIYHOTO CKJIAAY JUIsl BUPIIICHHS 3aa4i
MOIIIYKY TIEBHOTO MPOIIECY PO3MAAY 3 OTJIALY Ha CIIEKTPOMETPUUHI
XapaKTEPUCTHKHU JACTEKTOPA.

3anponoHyBaTH T€OMETPII0 AETEKTOPa TSl HI3bKO(OHOBOTO €KCIIEPUMEHTY
3 MOIIIYKY TMEBHOTO MPOIEC PO3Mady.

Jlimepamypa:
OcHoBHa: [6, 8]
Honarkoga: [20, 24]

IIpakTtuune 3anaTTs 4. Tema 6. YepeHKOBCHKI JiYHJIbHUKH,
HANMIBIPOBITHNKOBI 1€ TEKTOPH.
KoHTposbHI nUTaHHA:

1. Poboua peuoBHMHA YEPEHKOBCHKOT'O JIETEKTOPA.

2. [ndopmariis mpo YACTUHKY, SKYy MOXKHA OTPUMATH 3a JOIIOMOTOIO
YepEHKOBCHKOI'O JETEKTOpa.

3. 3aJIeXHICTh KYTOBOI Ta €HEPreTUYHOI PO3AUTHHOI 3/IATHOCTI BiJ MaTepiainy
YepEHKOBCHKOI'O JETEKTOpa.

4. IlpuHUMI A1i HaNIBOPOBIIHUKOBUX JETEKTOPIB.

5. XapaKkTepUCTUKU JETEKTOPIB 3 HATYUCTOrO F€PMaHIIo.

6. [TopiBHSAHHA XapaKTEPUCTUK HAMIBIIPOBIAHUKOBUX JETEKTOPIB B 3aJ1€KHOCTI
B1Jl MaTepially JeTEeKTopa.

[IuTanHs 411 CaMOCTIMHOTO MOITTMOICHOIO BUBYEHHS (TEMHM JTOMOBIICH):

1.
2.

Bubip pobouoro marepiainy aeTekTopa Jjisi peecTparlii IeBHOTO MPOIIECy.
BuGip reomerpii 4epeHKOBCHKOTO JETEKTOPA IS pEECTpaIlii YaCTHHOK 3
NIEBHUMU CHEPTisIMU, 3apsIOM.

Omnucaru QyHKIIO BIATYKY JIETEKTOpA 3 HAAYUCTOTO T€PMaHit0 B 3aJI€KHOCTI
B1JI HOoro 00’emy.

[Tpodinb cIeKTpaIbHOTO MIKY CHMHTHIALIINHOTO 1 HAMBIPOBITHUKOBOTO
JETEKTOpA.

Bubparu HamiBIpoBITHUKOBHM JIETEKTOP JJIs MOITYKY IIEBHOTO IPOIIECY
po3many.
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Jimepamypa:
OcHoBHa: [5, 6, 14]
Honarkona: [21, 22, 31]

IIpakTnune 3ansaTTa 5. Tema 11. Po3podka exkcnepuMeHTAJbHUX METOAMK:
ni3eMHi J1adoparopii.
KoHTponbHI nUTaHHS:
1. Tunu KOCMIYHUX MTPOMEHIB.
2. IlpoHWKHA 37aTHICTh MIOOHIB B 3QJIS)KHOCTI BiJ] TJIMOWHU.
3. TligzemHi mabopaTopii, OCHOBHI XapaKTEPUCTHKHU.
[TutanHs 1151 CaMOCTIMHOTO MOTTMOJIEHOTO BUBYEHHS (TEMU JOTOBIACH):

1. Ominuty GoH MEBHOTO AETEKTOPA BiJl €JIEKTPOMArHiTHOI KOMIIOHEHTH
KOCMIYHHUX TPOMEHIB.

2. OtuinuT $HOH MEBHOTO AETEKTOPA BiJl aAPOHHOT KOMIOHEHTH KOCMIYHHIX

MIPOMEHIB.
OmuinuTe OoH NEBHOTO JETEKTOpA BiJ MIOOHIB.
Omuinutu GoH BiJ HEUTPOHIB y MiA3EeMHIN TabopaTopii MeBHOI ITHOUHH.

5. OUIHUTH KOCMOT€HHY aKTUBHICTb y 3pa3Ky IIEBHOT'O XIMIYHOT'O CKJIaJy Yyepe3
MEeBHUH Yac Micis HOro po3MillleHHs y MiA3eMHiN Jabopatopii 13 3aJ1aHOk0
TIIMOUHOIO.

Jlimepamypa:
OcnoBHa: [6, 11, 13]
HomarkoBa: [23]

B w

IIpakTuune 3auaTTa 6. Tema 12 BumiproBaHHf HH3bLKHMX PiBHIB
PagioAKTUBHOCTI, NWIMOOKe  OYHMIIEHHS  MarepiajiB, BHPOOHHITBO
KPUCTAJTIYHUX CHUHTWIATOPIB i3 30aradyeHux i30TOMiB, MOIIYK HOBHX
NeTeKTOPIB.
KonTponbHi nuTaHHS:
1. UyTauBICTb /10 IEBHUX BUIIB PAI0aKTUBHOCTI B 3aJICKHOCTI BiJ] piBHS (DOHY
JeTeKTopa.
2. ATOMHI Ta SiA€pHI METOIY BUMIPIOBAHHS Pal0aKTUBHOCTI.
3. Macc-cnexktpomeTpis, 1 TIepeBard 1 HENONIKA Y BHUMIPIOBAHHSIX
pasio0aKTUBHOI 3a0pyAHEHOCTI.
4. Meroau siA€pHOI CIIEKTPOMETPIT AJI1 BUMIPIOBAHb Pal0aKTUBHUX JOMIIIOK
y 3pa3Kax MarepiajiB, I€TEKTOpaXx.
5. OCHOBHI METOAM OYMILEHHS MarepiaiiB BiJ JOMIIIOK paJl0aKTUBHUX
€JIEMEHTIB.
6. OOMEXeHHS TeXHOJIOT1H B OTPUMAaHHS PaJ10aKTUBHO YHCTUX MaTepialliB.
[TutanHs 1151 CaMOCTIMHOTO MOTIMOJIEHOTO BUBYEHHS (TEMU JOTOBiACH):
1. 3ampornonyiiTe MeTO; BUMIPIOBaHHS MIEBHOT'O BUY Pa/II0AKTUBHOCTI Y
KOHKPETHOMY 3pa3Ky MaTrepianty, CHUHTHISATOpA.
2. O1iHITh MIHIMAJIBHY TUTOMY aKTHUBHICTh TIEBHOTO 3pa3Ka, sika MOXe OyTu
CIIOCTEpEXKEHA TIEBHUM JIECTEKTOPOM 13 BIZJOMHM piBHEM (OHY.



26

O1iHITh, HACKUIBKH TpeOa 3HU3UTH (POH AETEKTOPA Il BUMIPIOBAHHS
(BCTAHOBJICHHS] MEX1) O4IKYBAaHOI paJlI0AKTUBHOCTI Y KOHKPETHOMY 3pa3Ky
Marepiany.

OO0epiTh METOJ] BUMIPIOBAHHS Pa/ll0aKTUBHOCTI 3aaHUX PAJIOHYKIIIJIIB Y
3pa3Ky NEBHOI MacH, IEBHOTO XiMIYHOTO CKIIaAy, 3 ypaXxyBaHHSM BUMOT JI0
HIBUKOCTI OTPUMAHHS PE3YJIbTATIB.

3anponoHyiTe METO 1 OYUIICHHS 3pa3ka MaTepially MeBHOTO CKJIaay Bijl
PaTIOHYKJIIIIB 3 ypaXyBaHHSIM HEOOX1JHOTO BUXOY MaTepiany i
JOMYCTUMMX BTparT.

3anpononyiite GopmMyITy Al CUUHTHIISAIIHHOTO MaTepialy JJIs JOCIIHKEHHS
MIEBHOT'O P1AKICHOTO MPOIIECY.

Jimepamypa:
OcHoBHa: [6, 8, 14, 15]
Honarkona: [21, 22, 24, 27]

IIpakTnune 3auatTs 7. Tema 15. Anaui3z popmu iMmnyabciB, BIIKHAAHHA IIyMiB
Pi3HOr0 MOXOI:KEHHSI.
KoHTponbHI nUTaHHS:

1. [IpnumHM 3a1€XHOCTI (POPMU CUTHAITIB BiJ] THITY YACHHOK.

2. 3anexHiCTb (POPMHU CUTHANIB y CHUMHTWIALIIMHUX JE€TEKTOpaxX BiJ HAMPSMKY
pYXy Ta eHeprii YaCUHOK.

3. ®opma cUTHAJIB y HAIIBIPOBITHUKOBUX JICTEKTOPaX.

4. KOMIIOHEHTH IIyMy JIeTeKTopa (CHMHTWISALIMHOTO, HAMIBIPOBITHUKOBOIO,
ra3oBOro, eMyJibCii).

5. MoxnuBoCTi BigKHJIaHHS (OHOBHX IOAIM BiJ IMIBUAKUX JAHIIOXKKIB
pO3MnaiB PalOHYKIIIIB Y pAslax ypaHy 1 TOPito.

[TutadHs 111 CaMOCTIMHOTO MONTMOJICHOTO BUBYEHHS (TEMH JOTOBIACH):

1.

2.

JInst sIKuX 3apsipKeHUX YaCTUHOK (pOpMa CUTHAIIB 3aJI€KUTh Bl HAIPSAMKY 1X
PYXy BIJHOCHO KPUCTAJIIYHUX OCEH CIUHTUIISILIIHHOTO KpUCTAILy?

OOepiTh MiAXiA 10 aHANI3y YAaCTUHKHA B 3aJICKHOCTI BiA (OPMHU CHUTHAIIIB
BUXOJISIYM 13 MaTepiany CHUHTUISATOPA.

OO6epiTh MaTepiall CUMHTWIATOpPA NIl 3a0€3MEUCeHHST PO3AUICHHS YaCTUHOK
(ramma-kBaHTIB) 3a (hOPMOIO.

3anponoHyiTe crnocid 3HIWKEHHS (POHY IMEBHOTO JETeKTOpa B 00JacTi
MOPOTOBHUX €HEPTIi.

3anponoHyiTe NUIAXM 3HUKEHHS (OHY JETEKTOpa BiJI BHUIIAJKOBHUX
HaKJIaJaHb CUTHAJIIB.

Jlimepamypa:
OcHoBHa: [6, 8]
Honatkosa: [19, 20]

IIpakTtuune 3anaTTa 8. Tema 15. AnaJtiz 1aHNX eKCIIEPUMEHTIB 3 HU3bKUM
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(poHOM: pi3HUII CleHAPill HU3BKHUX CTATHCTUYHHUX JaHUX, BUNIAJ0K HYJIbOBOI0
¢ony, HeraTuBHMH ePeKT.
KoHTponbHI nUTaHHS:

W

1. IuTepniperaiiisi 1aHUX 3 HU3BKOKO CTATUCTUKOIO, OCHOBHI MPOOJIEMU 1 HUISXU

BUPILICHHS.

2. BuOip npuiiHATHOTO PiBHS CTATUCTUYHOT JOCTOBIPHOCTI CUTHAITY.

. HeraruBHa moma miky.

4. OmiHka eekTy y BUIAJIKy HOro BiACYTHOCTI B 3aJI€XKHOCTI Bij] piBHS (DOHY

(masiBHUY (OH, HYJTHOBUH (DOH).

5. Ouinku edexTy 3a HOro BiJCYTHOCTI (IIpH OI[IHEHOMY piBHI (JOHY, MpHU

BIJICYTHOCTI JIaHUX PO OUYIKyBaHUH piBeHb (HOHY).

[TutadHs 111 CaMOCTIMHOTO MOTTMOJICHOTO BUBYEHHS (TEMH JOTOBiACH):

1.

2.

InTepnperylite pe3ysbTaTH €EKCIEPUMEHTY 3a JOIIOMOT OO
HAMIBIIPOBITHUKOBOTO JIETEKTOPA 32 HABHOCTI MEBHOTO (DOHY.
[HTEepripeTyiiTe pe3yapTaTH €KCIIEPUMEHTY 3a JOIMOMOT0I0 CUUHTHIISLIHHOTO
JIETEKTOpa 3a HassBHOCT1 MIEBHOTO (POHY.

[HTepnpeTyiiTe pe3ynbTaT eKCIEPUMEHTY 3 HYJIbOBHM (DOHOM B 3aJIEKHOCTI
B1J1 €(DeKTUBHOCTI peecTpallii eeKTy.

3anponoHynTe CXeMy eKCIEPUMEHTY 3a YMOBU OOMEKEHOI0 Yacy
BUMIPIOBaHb ISl pEECTPAIlii IEBHOT paJllOaKTUBHOCTI Yy 3pa3Ky.
3anponoHyiTe IHTEPIPETALIII0 PE3YIbTATIB EKCIIEPUMEHTY 3 BiJl' EMHOIO
TJIOMICIO TIKY.

3anponoHyiTe IHTEPIPETAIIIIO PE3YJIbTATIB €KCIIEPUMEHTY 33 YMOBH
B1JICYTHOCTI BiJTIKIB.

Jlimepamypa:
OcHoBHa: [16, 17, 18]
Honarkona: [28, 30]
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V. METOJIWYHI BKA3IBKHU O BUKOHAHHA CAMOCTIHHOI

POBOTHU

META 13ABJIAHHSI CAMOCTIMHOI POBOTH

['onoBHa MeTa NPOBENEHHS CAMOCTIMHOI pOOOTH MOJIArae y HEOOX1AHOCTI
OUIBII MIMPOKOTO OTJISAAYy TEMATHKKM Kypcy 3 BHUKOPUCTaHHSM MaTepiaiiB
MIJPYyYHHKIB, TIEPIOJAUYHUX BHUJAHb, HAYKOBUX Ipailb, MOHOTpadiii 3 oKpeMux
NUTaHb AUCIUILTIHH.
BaxxnuBoro CKJIaIoBOIO CaMOCTIHOI pOOOTHM CTYJIEHTIB € BHUKOHAHHS
IHIWBIAyaJIbHUX POOIT.

BukonaHHS iHIUBIIyallbHEX POOIT Ma€e Ha METI:
3aKpIIJICHHS 3HAHb KYPCY;
HaOyTTd HAaBUYOK OIPAI[IOBAHHS HAyKOBOI JliTepaTypu (MOHOTpadiii, HAyKOBUX

crarei);

HaIpaIfOBaHHs BMIHb Ta HABUYOK PO3B’SI3yBaHHS 337124,
HaBYaHHS €(EKTHBHOMY BHUKOPHCTAaHHIO (Di3MKO-MaTeMaTUYHUX OBITHUKIB,
SHITUKJIIOTIeTIH (BKJIFOYHO 3 on-line iHpopMari€ro) i T. iH.

3MICT CAMOCTINHOI POBOTH

Ne . ®opma
TeMu 3aBnanHs Jlitepatypa KOHTPOIIO
1 [TpobGiemu CrangapTHoi mozemi | 1,2, 3 OnutyBaHHs
€JIEMEHTAPHUX YaCTUHOK 1 B3a€MOIIH. , TIepeBipKa
HeoOximHicTh  HOBHUX  IIAXOMIB IO KOHCIICKTY,
€KCIEPUMEHTAIbHUX JOCITIIKEHB BUCTYI! B
€JIEMEHTapHUX YACTUHOK 1 B3a€MO/IIH. ayI[H’Topn,
. _ _ PO3B’sI3aHHS
SBuie ocuuiAlid  HEWTPUHO 1 Maca 3a71a4 B
HEUTPUHO ayxuTopii,
MO>KJTMBOCTI 1OCHII)KE€Hb P1IKICHUX OeTa- 1 nepeBipka
anb(a-po3naiis, MaJoMMOBIpHUX CaMOCTIAHOT

MePEXO/IiB.

['imoTeTn4H1 MpoIecu Ta YaCTUHKH.

0
O3B’ sI3aHHS
3azay .
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OcHOBHI MOHATTS (PI3UKHU HEHTPUHO, 1,2,4,5 OnutyBaHHs
MEXaHi13MHU B3a€MO/I1i HEUTPHUHO 3 , IepeBipKa
PEUYOBHUHOIO. KOHCIICKTY,
AKCIOHH. BUCTYIH B
: . ayJIuTopii,
CrepuibHi HEHTPUHO: OCHOBH TEOPIH i PO3B’A3aHHS
EKCIIEPUMEHTAJIbHI MOIIYKH. 337124 B
[ToxsiitHUI OeTa-po3naj, KaHalu po3Mary ayauTopii,
1 3B'130K 3 (PI3MKOI0 HEUTPHUHO 1 CITAOKOT [IepeBIpKa
B3aeMoIii. CaMOCTIIHOT
[lepeBipka npuniumy [layii. © ,
PO3B’sI3aHHS
[lepeBipka 3aK0oHIB 30epeKEHHS 3azad .
OapIOHHOTO YKCIIa Ta EJIEKTPUYHOIO
3apsay.
[TpupoaHa pa10aKTUBHICTb. 6, 16 OnuryBaHHs
PanioakTuBHi psiiu. , IepeBipKa
: KOHCITCKTY,
Anbda- 1 6eTa-po3na. BHCTYIIH B
EnexTpoHHe noriimHaHHs. ayauTopii,
: pO3B’A3aHHS
bera-po3naj 3 BUIIPOMIHIOBaHHSIM
) 3a/a4 B
MO3UTPOHIB.
ayJIuTopii,
[3omepHul po3mna. nepesipka
CroHTaHHUH TOILT AIEP. CaMOCTIMHOT
: 0
KnacrepHa akTUBHICTb. PO3B’ S3AHHS
3ajay .
Jlxepena QoHy neTeKkTopiB  sAepHHX | 6, 7, 24,25, | OnuTyBaHHsA
BUIPOMIHIOBaHb. 26 , IepeBipKa
Panmon, mxepema, ¢izuudi Ta XIMIYHI KOHCIICKTY,
BJIACTHUBOCTI. BHCTyHHf
. _ ayJIuTopii,
AHTpONOreHHa paii0aKTUBHICTb. O3B’ S3aHHS
KocmorenHi paTioHyKITiIH. 3aja4 B
. . : . : ayuTopii
He#iTpoHHO-1HIyKOBaH1 paiiOHYKII1TH. YAUTOPI,
nepeBipka
@OH B1J1 HEUTPUHO. CaMOCTINHOT
0

@DoH BiJ1 IyMIB PI3HOI'O MOXOKEHHS.

Haknaganua curHaiiB y OOJOMETPUYHUX
JETEKTOpaXx.

PO3B’ I3aHHS
3azay .
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[TpuHIIMT pOOOTH CHIUHTUIISAIIIHHOTO 3,5,8 OnutyBaHHs
JIETEKTOpa, 3arajibHa XapaKTEepPUCTHKA. , TIepeBipKa
@DOTOENEKTPOHHI TOMHOXKYBaul, KOHCIICKTY,
CUJIIKOHOB1 ()OTOJETEKTOPH. BUCTYIIN B
.. . ayauTopit,
Pi3Hi TUIIM CITUHTUIISATOPIB. DO3B’S3aHHS
OpraniyHi CHUHTHISITOPH. 3a1a4 B
Heopraniuni CHUHTHISITOPH. Ay UITOPIL,
nepeBipka
[TopiBHSIHHS MTapaMeTpiB CIIUHTUIIALIITHUX CaMOCTIiiiHOT
JIETEKTOPIB. 0
PO3B’ I3aHHS
3a1a4 .
Edexkr UYepenkoBa, ocHoBu Teopii 1|5,11,17 OnuryBaHHs
MPaKTUYHE 3aCTOCYBaHHS. , IepeBipKa
3aJIeKHICTh XapaKTEPUCTUK KOHCIICKTY,
YEePEHKOBCHKHMX JCTEKTOPIB BiJ Matepiary BUCTyIH B
JeTeKTOopaA. ayHH,TOPH’
o PO3B’sI3aHHS
3acTtocyBaHHS y (i3ulll HEHTPUHO Ta SIK 337124 B
MIOOHHE BETO. ayITOpii,
Benuki BoJisiHI Ta JIBOJISIHI IETEKTOPH. nepesipka
. ) CaMOCTIMHOT
[TpuHIMT T HaITIBITPOBITHUKOBUX o
AICTCKTOPIE: PO3B’sI3aHHS
3acTOCyBaHHS JIETEKTOPIB 3 HAIYUCTOIO 3ajay .
TepPMaHilo.
[lpunmun  gii  HU3BKOTeMIepaTypHux | 3,9, 10 OnuryBaHHs
00JOMETpIB. , IepeBipKa
Eneprernyna Ta  4yacoBa  po3[lIbHA KOHCIICKTY,
3IaTHICTh OOJIOMETPUYHUX JETEKTOPIB. BUCTyIH B
o ayauTopii,
CUvHTHIIAIINH]I 60JIOMETPH. PO3B’A3aHHS
[Tpukiiagu 3acTOCyBaHHA 60J10MeTpI/IqHHx 3a4a4 B
JIETEKTOPIB. ayJIuTopii,
nepeBipka
[TepcrieKTHBY IETEKTYBaHHS KOTEPESHTHOTO oo
. . CaMOCTIMHOT
PO3CISIHHS HEUTPUHO. o

[Ma30B1 nerekTopu: JIUUIbHUK ['eirepa,
IPOIOPIIITHI KaMepH.

YacoBo-IpoOEeKIiiiHI KAMEPH.

PO3B’ I3aHHS
3az1ay .
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8 JIBo(azHi1 4acOBO-NPOEKIIiITHI KaMEPH. 3,17 OnunryBaHHsA
[Mpuxmagu 3acTocyBaHHS ISl TOIIYKY » 1IepeBIpKa
TEMHOI MaTepii. KOHCIICKTY,

' BHUCTYIIH B
BynbbaiikoBi kamepu. ayuTopii,
TepkoBi  domprm Ta  eMydbcii Y PO3B’A3aHHA
HU3BKO(OHOBUX EKCIIEPUMEHTAX. 3ajaq B

: . : ayuTopii
OcoOauBOCTI AETEKTYyBaHHS HEUTPOHIB. YAWTOPIL,

nepeBipka
Peectpariis HEUTPHUHO HAJBUCOKUX CaMOCTIIHOT
CHEPTIH. 0
. . . . >
IIopiBHSAHHS pI3HHX THINB JETEKTOPIB 3a PO3B A3aHHA
OCHOBHUMHU XapaKTECPUCTUKAMH. 3ajat ..
9 [TacuBHUN 3aXUCT. 6,11, 20 OnunryBaHHs
AKTHBHUH 3aXHUCT. , IepeBipKa
KOHCTICKTY,
MynbTH-IETEKTOP SIK aKTUBHUH 3aXHCT. BHCTYIIN B
Meronu 3HWKEHHS (OHY Bi PaJoOHYy. ayuTopii,
\ : pO3B’A3aHHS
O0'eMHe 1 TIOBEpXHEBE 3a0pyIHEHHS
: 3asa4 B
JIETEKTOPIB.
ayJIuTopii,
nepeBipka
CaMOCTIHHOT
0
O3B’ sI3aHHS
3azay ..

10 PanioakTuBHE 3a0pynHEHHS 8,12 OnuryBaHHs
CIMHTWISIIHHUX MaTepiaiB. , IepeBipKa

: : KOHCTICKTY,
MeToau BUMIPIOBaHb Pall0aKTUBHOTO BUCTVILL B
3a0pyaIHEHHS CHIMHTUIISITOPIB. yrm E

ayJIuTopii,
3aJIe’KHICTh PaJl0AKTUBHOI 3a0pYIHEHOCTI pO3B’sA3aHHS
B1JI XIMIYHOTO CKJIaJy CHMHTHJISTOPIB Ha. 3aja4 B
: : . ayuTopii
3aniexkHICTh (DOHY BiJ] EHEPreTUYHOI Ta HZHeBi pKa’
4acoBO1 PO3ALIBHOI 3AaTHOCTI. PEBIPK
CaMOCTIHHOT
MopnentoBanns poHy MeTogoM MoHTe- 0

Kapuo.

[TopiBHSIHHS MAaKETIB MPOTpaM JJis
MOJICITFOBaHHS MPOIIECIB Y HU3BKO(OHOBUX
EKCIIEPUMEHTAX.

O3B’ sI3aHHS
3amad .
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11 KocMiuHi mpomeHi. 11, 13 OnunryBaHHs
KOMIOHEHTH KOCMIYHUX MPOMEHIB. » [ICpCBIpKa
. _ KOHCITICKTY,
HpOH_HKHa 3/ATHICTh PI3HUX KOMIIOHEHT BHCTYIIN B
KOCMIYHUX TIPOMEHIB. ayTopii,
[IpoHuKkHa 37aTHICTH MIOOHIB B 3aJI€KHOCTI PO3B’sI3aHHsA
B1J1 ITMOMHHU. 3a1a4 B
) ) . ayauTopii
[Tlimzemui  ymaGopartopii, Ppi3HI  TUIHU YAUTOPI,
) ol nepeBipka
M1JI3EMHUX J1abopaTopiil. .
CaMOCTIHHOT
€BporeichKi mia3eMHi JadbopaTopii. 0
. . coe oo . 2
[TinzemHi naboparopii Ha Matiii TIHOUHI. PO3B A3aHHA
) ) ) 3ajady ..
Kpurepii 3a sKuMu TOPIBHIOIOTH IiJ3EMHI
nabopaToplii.
12 XiMI4HA YUCTOTA MaTepiaiB. 6, 8, 14, 15 | OnurtyBaHHs
\ S : , TIepeBipKa
3B'130K MK XIMIYHOK YUCTOTOIO 1
. ) KOHCITCKTY,
Pai0aKTUBHOIO 3a0pYTHEHICTIO.
BHUCTYIIH B
Mertonu BUMIpIOBaHb HU3bKUX PIBHIB ayauTopii,
Pal0aKTUBHOCTI. O3B’ I3aHHS
) ) 3a/1a4 B
UyTnuBICTh JETEKTOPIB SAECPHUX Ay IHTODi
BUIPOMIHIOBaHb JI0 aKTUBHOCTI YAUTOPI,
aJIOHYKIIIIIB V 3pa3Ky, MiHIMaJIbHA TepeBIpKa
P Y Y 3pasky, CaMOCTIHHOT
JIETEKTOBAHA aKTHUBHICTb. o

ATOMHO-()13UYHI METOIN aHAITI3.

Macc-crekTpoMeTpis 13 3B’ S13aHOI0
1a3MOI0.

HeliTpoHn-akTuBaiiHUi aHaI3.
AHarni3 GopMu €eHEPreTUYHUX CIIEKTPIB.
MeTtoau BUMIpIOBaHHSI PaJIOHY.

MeTtonu ounIIeHHST MaTepiaiB.

O3B’ sI3aHHS
3amad .
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13 PanioaktuBHi panu ypany 238, 235, Topito | 6, 8,24 25 | OnutyBaHHs
232. , TIepeBipKa
JIaHIIOKKY MIBUIKUX PO3MAIIB Y psiax KOHCIICKLY,

: P yp BHUCTYIIH B
TOpIIO Ta ypaHy.
ayJIuTopii,
YacoBo-aMILIITYy IHUIA aHaJ13 13 pO3B’sA3aHHs
3aCTOCYBaHHSM 3aIHCY Yacy MPUXOAY 3asia4 B
CUTHAJIIB. ayJIuTopii,
. . . nepeBipka
YacoBo-aMIUTITYy IHUI aHaT13 13 -
: : caMOCTiiHOT
3aCTOCYBaHHSM aHali3y (hOpMH CUTHAIIIB o
JIETEKTOPIB.

P PO3B’sI3aHHS
BiporigHocTi BUNagKoBux 30ir1iB, 3a/1ad .
e(EeKTUBHICTb B1100pY MOI1i PO3MaIiB.

OI1iHKY 9y TJIMBOCTI METO/y 4aCOBO-
aMILTITYJHUN aHaJIi3y B 3aJIe)KHOCTI BiJI
piBHS QoHY.

14 3asiexkHICTh (POpMU CUTHANIB Big TUIy Ta | 4, 8 OnuryBaHHs
€HEPrii YaCTUHOK, HAIIPSIMKY PYXY , IepeBipKa
YaCTHUHOK BIJJHOCHO KpucTajorpapiyHux KOHCIIEKTY,
OCEH. BHUCTYIIU B

.. ayJIuTopii,
JluckpuMiHaIlisi 9aCTUHOK Y ,
o pO3B’sI3aHHS
CIIMHTHIISIIIIHHUX TETEKTOpax.
3a/a4 B
dopma curHaIIB Y HaIiBIPOBITHUKOBUX ayJIuTopii,
JETEKTOpaXx. nepeBipKa
- : CaMOCTIHHOT
Amnani3 ¢opMHu CUTHATIIB y YaCOBO- o

MPOEKIINHUX KaMepax.
Merton onTuMaIbHOTO PUIBTPY.

ymu poTOENEKTPOHHUX TOMHOKYBAYiB.

PO3B’ sI3aHHS
3azay .
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15 [TpoGnemu inTepHpeTanii J1aHux 3 16, 26-29 OnurtyBaHHs
HU3BbKOIO CTATUCTUKOIO. , TIepeBipKa
o KOHCTICKTY,
Pi3H1 ciienapii y JaHux 3 HU3bKOIO
BUCTYIIH B
CTaTUCTHUKOIO.
ayJIuTopii,
[IpuitHATHUI PIBEHb CTATUCTUYHOL O3B’ sI3aHHS
JIOCTOBIPHOCTI CUTHATY. 3aja4 B
. ayauTopii
HeratuBHa moma miky. YA ) piL,
nepeBipka
«HynpoBuit» edexr. CaMOCTIHHOT
. 0
PexomeHnanii ajis aHanizy AaHuXx 3 AyKe
Y Y PO3B’sI3aHHS
HU3BKOIO CTATUCTHUKOIO.
3a/1ad .

16 BruiiB enepreTudHoi po3aiibHOI 31aTHOCTL | 16-18 OnutyBaHHs
HAa OLIIHKY €(eKTy 3 HU3bKOIO , IepeBipKa
CTaTHUCTHKOIO. KOHCTICKTY,

. BUCTYIIU B
Mogenb GoHy y BUNIAJKy HU3BKO]
ayJIuTopii,
CTaTUCTHUKHU. ,
pO3B’s3aHHS
3HaYeHHS KOPEKTHOTO Onucy Mozei GoHy 3aja4 B
JUUISL OI[IHKM CUCTEMATHYHUX €(PEKTiB. ayauTopii,
: . nepeBipka
Bubip ontumansHOTO po3Mipy PEBIPK
CaMOCTIMHOT
€HEPreTUYHOr0 KaHAIy Y €HEPTeTHYHHX o
CIEKTPaX 3 HU3bKOIO CTATUCTUKOIO. ,
PO3B’sI3aHHS
CyyvacHi cTaHAAapTH 1 TEPMIHOJIOTIS JIJIs 3a/1ad .
OI[IHOK HEBU3HAYCHOCTEHN JaHUX
CKCIICPUMEHTIB.
Cranmapt GUM, JCGM 100:2008.
Hesusnauenicte Tuny A 1 B, kom0iHOBaHa
HEBU3HAUCHICTb.
OBCAI' CAMOCTINHOI POBOTH
Ne | Hazea memu Kinvxicmo
200UH
1. | Iliocomoexa 00 nomouHux npaxmuyHux 3aHsamo 20
2. | Bukonanus nomoyrux npakmu4Hux 3a80aHs 20
3. | Onanysanns mamepianie nexyii ma 000amKoOBUX NUMAHb i3 40
3ACMOCYBAHHS OCHOBHOI ma 000amKo8oi 1imepamypu
4. | Inousioyanvhi koncynremayii 3 6uxkiaoaiem 10
BChOI'O 90
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3aBaanHd (3a1a4i, BIPaBH) AJIs1 CAMOCTIHHOI podoTH

OUIHUTH YYTIUBICTh EKCIEPUMEHTY JI0 MEP10J HAMIBPO3Maay BiIHOCHO
O€3HEUTPUHHOTO MOABIMHOTO OeTa-po3many Ko GoH nerekropa Oyje
BU3HAYATHUCS JIUIIIE MTOTTUHAHHIM HEUTPUHO Bif COHIIS.

Busnauntu kaHan ki pagloHyKIAM TPUCYTHI Y 3pa3Ky, SIKIIO
HAIBIPOBITHUKOBHM IE€TEKTOP 3 HATUUCTOIO FEPMAHIIO 3apeecTpyBaB MiKU
3 eHeprisimu 583.4(3) keB, 1461.0(4) keV, 1764.6(5) keV 12614.4(4) xeB?

. Po3paxysatu 3a nonomororo nporpamu COSMO nuToMy akKTHBHICTb

pamionykiiny '"MAg y 3pa3ky KaaMmiro 3 IPUPOIHMM CKJIAJI0M i30TOIIIB,
SKIIO BiH OyB OTPUMaHUI B pe3yibTaTi OuuIeHHs 14 MicAIiB ToMy 1 4epe3
10 MicsI1iB TIiC/ISA IPOIIECY OYHUIIIEHHS OyB IMOMIIICHUH y MiA3EMHY
naboparopito rmuouHo0 1.4 kM. OIPOMIHEHHAM Y MiA3eMHiH 1aboparopii
MO>KHA 3HEXTYBAaTH.

OUiHUTY KUIBKICTh HAKJIaJaHb NO1M 3a 1 pik BUMIpIOBaHb BiJl
JBOHEUTPUHHOI MOJM MOABIAHOrO GeTa-posmany sapa (Mo y
00JOMETPUYHOMY JETEKTOP1 3 KpUcTanoM MonidaaTrom Jitiro (Li2MoOs)
macoto 200 rpamiB i3 30araueHoro i3oromy modaioaeny 100, skiio nouii 3
pI3HUIICIO Y Yaci 1 MC He MOXYTh OYTH PO3JUJICHI SIK OKpeMi TOIii.
OWiHUTH EHEPreTUYHY PO3AUIBHY 3AaTHICTh CIIUMHTHIIALIIITHOTO JIeTeKTopa
Ha eHeprii 300 keB K110 CBITIOBUM BUX1J CIIMHTUIISALINHOTO MaTepiainy
ctaHoBUTh 10 THCAY poToHiB Ha 1 MeB nornuHyToi eHeprii y
CHUHTHUJIISITOPI.

3anponoHyiTe cCXxeMmy 4YepeHKOBChKOTO IETEKTOpa JUIsl peecTparii
CIEKTPOHIB 3 eHepriero 5-10 MeB, skio HeoOXiJHO BUBHAYUTH HAIIPSAMOK 1
€HEPrI0 eJIEKTPOHIB 3 TOUHICTIO TpuHaiMH1 20% - 30%.

OUIHUTH T'PaHUYHY €HEPreTUYHY PO3AUIbHY 3/1aTHICTh
HaIIBIPOBIJHUKOBOIO JETEKTOPA 3 TepMaHiio Ha eHeprii 2 MeB skio
HIMpUHA 3a00POHEHOI 30HU y repMaHii cranoBUTh 0.66 eB.

OuiHuTH HEOOX1JHY MMOUHY MIA3EMHOI JadbopaTopli, 100 3HU3UTH (HOH BiJ
KocMIuHUX MI0OHIB y 1000 pa3is.

[TosicHuTH 3aeXHICTh (POPMU CIIMHTUIIALIINHUX CUTHATIB Bl €HEeprii
anb(ha-4aCTUHOK.

10.0O1iHUTH TPpaHUYHY BETUYUHY €(EKTY, SKIIO B EKCIIEPUMEHTI BUMIpSHA

TUIONIA IIYKAHOTO MKy CTaHOBUTH 12+6 BimikiB. CkopucraTucs
pekoMeHaaIisMu 3 podotu [16].

Temu niist pedpeparis Ta 1onoBigei

OcuunAiii HeUTPUHO BiJl PI3HUX JIKEpeT.

ExcrniepumeHTanbHI MOIYKH aKCIOHIB.

3. EKcriepuMeHTH 3 MOIITYKY CTEPHIBHUX HEUTPUHO BIJ SASPHUX
pEeaKTopiB.

4. Ilnsxu BU3HAYEHHS] MacH HEUTPUHO.

N —
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MaruiTHUI1 MOMEHT HEUTPHUHO.

PanioakTuBHI €1€MEHTH KOCMOT€HHOTO MTOXO/IKEHHS Y IPUPO/IL.

Posnoscromkenicts 2’Cs B pe3ynbTaTi BUIPOOyBaHb S1epHOI 30pOi.

Macc-cnekTpoMeTpist 13 1HAYKTUBHO-3B’A3aHOI0 TJ1a3MOIO.

9. ATmocdepH1 YepeHKOBCHKI IETEKTOPH.

10.3acTocyBaHHs KPIOT€HHUX JETEKTOPIB JIJIsl OIIYKIB TEMHOI MaTepli.

11.1Tomyk TemMHOi MaTepii 3a 10MOMOT0I0 JETEKTOPIB HA OCHOBI
1HepTHUX Ta3iB.

12.Metoau oYuIIeHHS TOBITPS Bl paJOHY.

13. Huzpkodononi taboparopii masnoi rimubunan (10 100 M BoasHOTO
CKBIBAJICHTY).

14.HeiirpoH-aKTUBalIifHAI aHAJI3 YpaHy 1 TOPIfO.

15.EKCnepMEHTH 3 peecTpali€ro IyKe MaJlol KIJIbKOCTI MOA1H (oaHa —
JIeK1JIbKA).

16.3acTocyBaHHsl OOJJOMETPUYHUX JIE€TEKTOPIB JIJISl OLIYKY MOJIBIITHOTO
oeTa-po3nany.

N
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VI. ®°OPMHU TA METOJIHU KOHTPOJIIO

META I ®OPMH IOTOYHOI'O KOHTPOJIIO

MeTa NOTOYHOrO KOHTPOJIIO — OLIHUTU CTYIMIHb 3aCBOEHHS TEOPETUYHOIO 1
IPaKTUYHOTO MaTepiajly Ta piBE€Hb 3HAHb CTYJEHTIB 3 BIANOBIIHUX PO3[LIIB
JTUCIIMILIIHHA.

Pigenv nomounux 3Hanb oyiHIOEMbCA 6 OANAX NO KONCHOMY 13 nepeddaueHux
8U0I6 NPAKMUYHUX 3A80AHb OKPEMO.

—  BOJOOIHHS MeOpeMUdHUM MAMepiaiom,

—  PO3YMIHHA CYMHOCMI (DI3UUHUX ABULY,

—  @MIHHA poOUMU OYIHKU 30 NOPAOKOM GENIUYUUH,

— PO38’A3aHHA 3a0ay AHAIMUYHO20 XAPaKmepy;

— P038’A3aHHA 3a0ay 0OYUCTIOBANTLHO20 XAPAKMED)Y.

3riIHO A0 METOJUKH PEUTHHIOBOi OI[IHKM MOTOYHUM PEUTHUHI acmipaHTa
PO3paxoBY€ETHCS SIK CyMa 0ajiiB 3a BCIMa BUIaMU IPAKTUYHUX 3aBAaHb, KOJIOKBIYMY
Ta KOHTPOJIbHOI pOOOTH (ILTIOC MOKA3HUKH B1J[B1TyBaHHS JICKI[IMHUX Ta MPAKTUYHUX
3aHSTh) 1 HAPOILLYETHCS MPOTATOM CEMECTPY.

AcmipaHTH, MOTOYHI 3HAHHS SKUX OIlIHEeH1 Ha “‘He3anoBuUIbHO” (0-29 GaniB),
BBQ)KAIOThCSl HE ATECTOBAHUMHU 1 JO ICMUTY 3 JIUCHUMIUIIHU HE JOIYCKaIOThCH.
AcmipaHTH, K1 32 poOOTYy B cemecTpi Ta Ha icnuTi HaOpanu 30-59 GamiB MaroTh
IIPaBO Ha MEPECKIIaJaHHS.

META I ®OPMHA HIJCYMKOBOI'O KOHTPOJIIO 3HAHb

[TincymMKoOBUIA KOHTPOJIb 3HAHb 3I1MCHIOETHCS HANIPHUKIHII CEMECTPY HMUITXOM
CKJIaJIaHHS 1CITUTY.

Jlo icnuTy 10IyCKarOThCS aClIpaHTH, K1 MatOTh HEOOX1THUI PIBEHb IOTOYHUX
3HaHb.

[ciut npoBoOaUTHCS B 3MimIaHii (HopMi, 1O 3aBJAHHIX SKi CKJIaJ€HI Ha OCHOBI
nporpaMu Kypcy Ta MarOTh OJHAKOBUM PIBEHb CKJIAAHOCTI. Ha miaAroTtoBky
BIIBOJUTHCS 2 akajemiuHl roauuu. Ilin yac mpoBeneHHS ICIUTY 103BOJISIETHCS
KOPHUCTYBATHUCSI KOHCIIEKTOM.

IIUTAHHA JJIA INIAT'OTOBKU 10 ICIIUTY

[—

. IIpo6nemu CrangapTHOI MOJIelli €IEMEHTaApPHUX YaCTUHOK 1 B3aEMOJIIN.
HarmpsiMku nociikeHb y HENPUCKOPIOBaIbHIN (i3Il elIeMeHTapHUX
YaCTUHOK.

Ocuunsauii HeUTPUHO.

Maca 1 BIaCTUBOCTI HEUTPHHO.

[Tomryk edexriB 3a pamkamu CTaHIapTHOT MOJIEII.

JocaimkeHHs pikicHuX anbda- 1 6eTa-po3nais.

TeMHa maTepisi: criocTepexxyBaHi epeKTH Ta JIabopaTOpHI €KCIIEPUMEHTH 3
NOIIYKY B3a€MO/I1{ 3 PEYOBHHOIO.

N
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8. AKCIOHU: TEOPETHYH1 OOIPYHTYBAHHS 1 €KCTIEPUMEHTAIbHI TOITYKH

9. TlepeBipka ¢pyHIaMEHTATHLHUX 3aKOHIB: TpuHITUT [layti, 30epexeHHs
0apiOHHOTO Ta JIENTOHHOTO YHCEJI, EJIEKTPUYHOIO 3aps Ly

10.IIpupoiHa paai0aKTUBHICTb.

11.Anbda-, 6eTa-paioaKTUBHICTb.

12.CrioHTaHHAM TO1II.

13.Psinu ypany 1 Topito.

14.KocMiuHI MpOMEHi, OCHOBHI KOMITOHEHTH.

15.TIpoHnkarova 37aTHICTh KOCMIYHHUX ITPOMEHIB.

16.[Tpuniun poOOTH CHMHTHIAIINHUX JETEKTOPIB.

17.Pi3H1 TUTIM CUMHTIISIIHHAX MaTePialliB.

18.1Ipupoa nrymiB CIIMHTHIISIIIIAHUX IE€TEKTOPIB.

19.EHepreTruHa po3AuibHa 34aTHICTh Ta YaCOBI XapaKTEPUCTUKU CUUHTUIISILIAHUAX
JETEKTOPIB.

20.KocmoreHnHa akTuBalisi MaTepiais.

21.AHTpOnOreHHa paji0aKTUBHICTb.

22 Edext Yepenkona.

23.YepeHKOBCHKI I€TEKTOPU Yy HEMPUCKOPIOBAIIbHIN (P13HIIl €IEMEHTapHUX
YaCTUHOK.

24 . XapaKTepUCTUKU YEPEHKOBCHKUX JIETEKTOPIB.

25.KyToBa Ta eHepreTuyHa po3/AuibHa 31aTHICTb.

26.3acTocyBaHHS YepPEHKOBCHKUX JIIUMIBHUKIB JJI PEECTPalLlli KOCMIYHHUX
MIOOHIB.

27 IlpuHnun [ii HaMmiBIPOBITHUKOBUX JIETEKTOPIB.

28.JleTeKTopH 3 HATYUCTOTO TePMaHIIo.

29.IlpuHnmn aii HU3bKOTEMIIEPATYPHUX O0JIOMETPIB.

30.EnepreruuHa Ta yacoBa po3/lJibHA 34aTHICTh HU3bKOTEMIIEPATYPHUX
00J0MeTpiB.

31.3acTtocyBaHHs HU3BKOTEMIIEPATYPHHUX OOJIOMETPIB AJIsI TOCTIKEHHS P1IKICHUX
SIIEPHUX PO3MA/IIB.

32. CuuHTUIISLIHI 00JOMETpH.

33.3acTocyBaHHs HU3bKOTEMIIEPATYPHUX OOJIOMETPIB JIs MOIIYKY TEMHOT
Mmarepii.

34.I"a30B1 JeTEKTOPH Y HU3bKOGOHOBUX €KCIIEPUMEHTAX.

35.YacoBo-mipoeKIIiiiHI KaMepHu.

36.3acTocyBaHHS 4acOBO-TIPOEKIIHUX KaMep Y HU3bKO(OHOBUX EKCIIEPUMEHTAX.

37.ABodha3zHi 4acoBO-IIPOEKIIIITHI KaMepH.

38.MeTou IeTeKTyBaHHS HEHTPOHIB.

39.Meroau 1eTeKTyBaHHS HEUTPUHO HAJABUCOKUX €HEPTIH.

40.ITacuBHUY 3aXUCT.

41.Marepianu 1Jisi NACUBHOIO 3aXHUCTY.

42.3axucT B1J HEUTPOHIB.

43. AKTUBHUM 3aXHUCT.

44 Metonu 3HM>KEHHS (POHY B1Jl PajIOHY.



45.PanioakTuBHE 3a0pyIHEHHS JETEKTOPIB.

46.00'eMHe 3a0pyIHEHHS JETEKTOPIB.

47.PagioakTuBHE 3a0pyIHEHHS CUMHTWIALIMHUX MaTepialiB.
48.MopemoBanus pony merogom MonTe-Kapio.

49.T1aket mporpam JJisi MOJICTIOBaHHS HU3bKO()OHOBHX.

50.IIpoHnKHa 31aTHICTh MIOOHIB B 3aJI€)KHOCTI BiJl TIJTUOMHU.
51.I1ix3emn1 naboparopii y CBITI.

52.Pi3H1 TUINIX T1JI3€MHUX Ja00paTOPii.

53.1lig3emHui1 maboparopii y €Bporii 1 CBITI.

54. Kpurepii 3a sKMMU MOPIBHIOIOTH MiA3€MHI TaOopaTopii.

55.XimivyHa YMCTOTa MaTepiaiiB.

56.XiMi4HI BIIaCTUBOCTI 1 paJl0aKTUBHA YHUCTOTA MaTepialiB.
57.AToMHO 13UYHI METOAM BUMIPIOBaHb PaJi0aKTHUBHOI 3a0pyJHEHOCTI.
58.5nepuo ¢i3nyuHI METOIU BUMIPIOBAaHb Pal0aKTUBHOI 3a0pyTHEHOCTI.
59.MeToau OYMILIEHHS MaTeplaiB.

60.YacoBo-aMILII Ty JHUN aHAJ3 JIJIA.

61.O11HKY 9y TIMBOCTI METOIY YACOBO-aMILIITYAHUN aHAII3Y.
62.3anexHicTh (POPMU CUTHAIB BiJl TUITY YACHHOK.

63.MeTtoau MOPIBHAHHS KOMIIOHEHT CUTHAIY.

64.MeToJ cepeIHbOTO Yacy.

65.MeTo1 ONTUMANIBHOTO PLIBTPY.

66.11lymu poToenekTpOHHUX TOMHOKYBayYiB.

67.InTepnperaliist TaHUX 3 HU3HKOIO CTATUCTUKOIO.

68.MOo3KJIMB1 MAXOAM JIJISl aHATI3Y TaHUX 3 Jy’K€ HU3BKOIO CTaTUCTUKOIO.

69.CydJacHi cTaHJIapTH 1 TEPMIHOJIOT1S JJIS OLIHOK HEBHU3HAYCHOCTEH JTaHUX

€KCIIEpUMEHTIB.
70.Cranmapt GUM, JCGM 100:2008.
71.HeBuznauenicts Tuny A ta B.
72.KoMmOiHOBaHAa HEBU3HAYEHICTb.

39
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VIL. KPUTEPII OLIIHIOBAHHSA 3HAHB I BMIHb CTYJIEHTIB, YMOBHU
BU3HAUYEHHSI HABYAJIBHOI'O PEUTUHTY

PiBeHb MOTOYHUX 3HAHb CTYJCHTIB OLIIHIOETHCS BIAMOBIIHO A0 METOJMKHU
pelTUHIroBOi OLIHKU. CyTHICTh METOJUKHU MOJSAra€ y BU3HAYEHHI MOTOYHOIO
pEeUTHUHTY CTYyAEHTa, IO PO3PaXOBYEThCA SK cyma OalliB 3a BCIMa BUJAMHU
NPaKTUYHUX 3aBIaHb Ta pe3yjbTaTaMU CaMOCTIMHOI POOOTH 1 HAPOILYETHCA
IPOTATOM CEMECTPY.

Obcse 3a Maxcumanvua
Buo pobomu cemecmp KinbKicmo 6anie
3a 8UKOHAaHy pobomy

Teopemuune numanus 4 Kooicna npasunvra i 3micmosna 8ionogios - 1 oan.
(npocme) Bcevoeo 3a cemecmp — 4 6anu.
Teopemuune numanms 4 Kooicna npasunvua i smicmosna 8ionogios - 2 danu.
(yckaaouene) Bcvoeo 3a cemecmp — 8 banis
Po3é’a3ysanns 3aoau 2 Kooicue npasunvue po3zs’szanus — 5 6anis.

Bcevoeo 3a cemecmp — 10 b6anis
Ilposedenns 1 Kooicnue npasunvue po3e’szanus 3a60anns — 5 oanis.
KOJNOKBIYMY ma Bcwoeo 3a konokeiym ma konmponsny pobomy — 10 6anie
KOHMPOIbHOI pobomu
Biosioysanus nexyiti 16 Koorcna siosioana nexyis — 1 6an.

Bcvoeo 3a cemecmp — 16 6anis
Biosioyeanus ceminapie 14 Kooicnuii 6iogioanuti ceminap — 1 6an.

Bcevoeo 3a cemecmp — 14 banis
Cykynuuti petimune - 60 banis

KPUTEPII CKJIAJAHHS ICITUTY (3AJIIKY)

Koxxne 3aBmanHHsi s MPOBEACHHS ICOHUTY (3aliky) Mae OyTH OJHAKOBOI
CKJIaJIHOCTI. 3MICT NUTaHb Ta 3aBJaHb Mae OyTH PO3paxOBaHUW HA MUCHBMOBY
HiArOTOBKY acripaHTa NpoTArOM JBOX aKaJAeMIYHUX [OJIMH.

Maxkcumanvua Kinokicmo 6anié Ha nPo8edeHHs NiOCYMK08020 KoHmpoto — 40.
Kputepii ominku miacyMKOBHX 3HaHb MPHU CKJIAJIaHHI ICIIUTY HaBEeACH] B TaOJIUIII .

Kpumepii cknadanus icnumy (3anixy)

Xapaxkmepucmuxa 6i0nogioi no eapianmy Maxcumanvua
KibKicmb 6anie
3micm 2-x meopemuuHux numarb pO3KpUmMOo NOGHICMIO i 8 PO32OPHYMOMY 30
8UNA0T
Bipni 6i0nosiodi na mecmu /000amkos8i nUmManHs Yu po3e 130K 3a0ayi 10
BCHOI'O 40 6anis

3a pesyibTaTaMu CKJAJ@aHHS ICIUTY (3aliKy) SIKICTh MIACYMKOBHX 3HaHb
acripaHTa OI[HIOEThCS 32 PEUTHHIOBOIO CHUCTEMOIO Ta TPAHCPOPMYETHCS B
HalioHaNbHY mikany Ta mkamry ECTS

Tabanis
[Topsinok nepepaxyHKy peMTHHTOBUX MOKa3HUKIB HOpMoOBaHOi 100-6abHOT

YHIBEPCUTETCHKOI IITKAJIK OI[IHIOBAHHS B HAIlIOHAIbHY 4-0abHY MKy Ta KTy
ECTS.
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3a mKaJjJIow

3a HaiOHAJBHOI0 IIKAJ0I0

3a mKaJjJIow

YHIBEpCHTETY ECTS
Icnut 3agik
91-100 5 A
(BIIMIHHO) (BIIMIHHO)
81 -90 B
4 (myxe nobpe)
71 -80 (mobpe) C
3apaxoBaHO (106pe)
66 — 70 D
3 (3210BLITLHO)
60 — 65 (3a710BUJIBHO) E
(mocTaTHBO)
FX
30-59 (HE3aI0BUIBHO — 3
MO>KJIUBICTIO TIOBTOPHOTO
2 CKJIa/IaHHS )
(He3a10BLIILHO) He sapaxoparo F
1-29 (HEe3a0BUIHHO — 3

000B’SI3KOBUM TTOBTOPHHUM
KYpPCOM)




