HAIIIOHAJIBHA AKAJIEMISI HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCIIKEHDb

A&ATBEPIDKY}O»
3acTyIHHK peKTOpa 3 HayKoBm\poﬁom
*s/\ B; B lIaBHnoBCLKHH

« \09 » }KOBTHﬂ 2024p
\;\ * Bime-

s

=y

HABYAJIBHO-METOJUYHWA KOMILIEKC JUCIHUILITHA

®DI3UKA HEIJITEAJIbHOI ITA3MH

OcBiTHbo-kBaMidikauiiinuii piBeHb: doxmop ginocoii

I'any3s 3uanb: 10 - [Ipupoonuuyi nayxu

CuneuianabHicTs : /04 — @izuka ma acmpoHomis

OcgiTHs nporpama: @izuxa aopa, Qizuxka eremeHmapHux YACMUHOK i GUCOKUX
eHepeiil,; 10epHO-DI3UYHI YCMAHOBKU, padiayilina (hi3uKa KOHOeHCOBAHO20 CIMAHY;
Qizuxa niazmu i 10epHo20 CUHmME3).

Craryc kypey: ¢axosuii (eudipkoeuii)

Kuis 2024



2
CyuacHi koam Ta saepHi AaHi: HaBYaabHO-METOMWYHMIT KOMILIEKC

aucuuniinu. — Kuis: 151 HAHY, 2024 . - 29 c.

Yraagau: ['punait O.0., kanauaat Gi3MK0-MaTeMaTUYHUX HAYK, CTAPIINiA
HAyKOBUM CHIBPOOITHUK

VYxBaneno Ha 3aciganHi Buenoi panu [Hcturyty sinepaux mpociimxens HAH
Ykpainu

nporokon Ne 10 Big “ 8 ” sxoBTHs 2024 .



HAIIIOHAJIBHA AKAJIEMISI HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCJIIIKEHb

HABYAJIBHA ITPOI'PAMA JUCHUIIJITHA

CYYACHI KO/JIH TA A/IEPHI JIAHI

OcBiTHbo-kBaNiikaniiiHuil piBeHb: doKkmop ¢inocoii

I'any3s 3nanb: 10 - Ilpupoonuui nayku

CnenianbHicTsb : 104 — Diz3uxka ma acmponomin

OcgiTHs nporpama: @izuxa aopa, Qizuxa eremeHmapHux YaCMUHOK i UCOKUX
eHepeill,; 10epHO-QDI3UYHI YCMAHOBKU, padiayitina (hi3uKa KOHOeHCOBAHO20 CIMAHY;
Qizuxa niazmu i 10epHo20 CUHmME3).

Craryc Rypey: ¢paxosuii (eéudipkosuii)

Kuis 2024



I. HOSACHIOBAJIBHA 3AIIUCKA

[Iporpama 3 kypcy «Cy4acHi koau Ta siiepHi JaHi» BIIOBIa€ HABYATLHOMY
IUTaHy MATOTOBKHU aCIMipaHTIB 3a cremianbHIcTio 104 — Di3uka ma acmponomin
(rany3p 3Haub: 10 - Ilpupoonuui nayku ), 10 3100yBalOTh OCBITHBO-
kBasi(ikamiitHuil piBeHb HokTopa ¢igocodii Ha BIANOBIAHIA OCBITHIA Hporpami
A1 HAH Ykpainu.

Kypc «Cy4uacHi koau Ta siiepHi AaHi» € He0OX1THOO CKJIaJIOBOIO BUOTPKOBHUX
HaBYAJIbHUX JUCIMILIIH ITUKITY TPOQEeCiHHOl Ta MPaKTUIHOI MiATOTOBKH JOKTOPIB
dinocodii 3a ciemianbuicTiO 104 — Di3uka ma acmpoHomia, HaPsIM MIATOTOBKH:
di3uka sapa, (Pi3uKa eIeMEHTapHUX YaCTUHOK 1 BUCOKUX €HEprii; saepHo-(i3nyH1
YCTaHOBKH; pajianiiiHa (pi3uka KOHJAEHCOBAHOIO CTaHy; (P13UKa IJIa3MHU 1 SIAEPHOTO
CUHTE3Y.

Bin nae MoxMBICTh HaJIaTH aclipaHTaM HEOOX1AH1 TEOPETUYHI B1JIOMOCTI IIPO
CTPYKTYpYy Ta THUIU SACPHHUX JAHWX, NP0 IUIAXH JAOCTYIYy I0 MDKHApOAHHX 0Oa3
SAIEPHUX JTAHUX; HABYUTH acIipaHTIB BUKOPUCTOBYBATH CY4YacHY sSA€pHO-(DI3UUYHY
iHopMariiro Ta crermiagizoBaHi MporpamMHl KOMIIEKCH TPH MPOBEJAEHHI aHaJi3y
pe3yibTaTiB  TEOPETHYHMX  Ta  EKCIEePUMEHTaJIbHUX  JOCHIIKeHb B
byHIaMeHTAIBHIN siepHId (i3Il Ta TPU TPOBEACHHS 1HXEHEPHO-TEXHIUHHUX
PO3paxyHKIB B TaTy3i aTOMHO1 €HEPIeTHKH.

Kypc «CyuacHi koaum Tta sigepHi aami» BuKiIagaeTbcss Ha 2 abo 3 poirl
HABYaHHS B OCIHHLOMY 200 BECHSIHOMY CEMECTp1 Ta pO3paxoBaHMii Ha 6 HABYAIbHUX
TWKHIB (M0 4 ayj. TOJ. IIOTWXKHS; NEPIINd THKACHb 3aHATh — JICKIIAHHM).
Busuenns kypcy nependadae ayautopHy (Jekuii — 16 roa.; mpakTU4HI 3aHATTS — 8
roJl.; KOHCYJbTAIis — 2 TOJ.) 1 caMOCTiHY poOoty (34 To1.). 3arajgbHa KUIBKICTh
TOJIVH, BiIBeICHNX Ha onaHyBaHHsA qucuuriuniau — 60 (2 kpenutu EKTC).

Meta qucumnmiiing — MeTorw BUKJIaJaHHs HaBYaIbHO1 qucuuiuiing «CydacHi
KOJW Ta SJEepHI JaH1» € HaJaHHA acllipaHTaM HEOOXIHUX TEOPETUIHHX
BIJIOMOCTEH MPO CTPYKTYPy Ta THMH SASPHUX AaHUX, MPO IUIIXU JOCTYMY O
MDKHApOIHUX 0a3 sIICpHUX TaHUX; HABYUTH CTYJEHTIB BUKOPUCTOBYBATH CyYacHY
sanepHo-G13uyHy i1H(GOpMalLI0 Ta CIeliali30BaHl MPOrpaMHi KOMIUIEKCH MpH
IIPOBEJICHHI aHaIli3y Pe3yJIbTaTiB TEOPETUYHUX Ta EKCIIEPUMEHTAIIbHUX JTOCIIIKEHb
B (QyHIAaMEHTaJbHIN saepHid (Pi3uIll Ta MPU MPOBEACHHS 1HXEHEPHO-TEXHIYHUX
PO3paxyHKIB B Tally31 aTOMHOI €HEPreTHKHU.
3aBmannsa — OCHOBHUMM 3aBJIaHHSIMU BUBUCHHS NUCHUIUTIHU «CydacHi KOAM Ta
AJIepH1 JIlaH1» € omaHyBaHHS 1H(GOpPMAIIil PO CTPYKTYPY Ta TUIH AIECPHUX JaHUX,
PO MIISXH JOCTYITY A0 MKHApOIHUX 0a3 SIepHUX JaHUX; OTPUMAHHS TMPAKTUIHIX
HaBMYOK B BUKOPHCTaHHI Cy4acHOI siiepHO-(pi3u4HO1 iH(pOpMaIlii mpu NMpOBEACHHI
aHaIizy pe3ysbTaTiB TEOPETUYHUX Ta EKCICPUMEHTAIbHUX JIOCHIIPKEHb B
byHAaMeHTaNIbHIN siaepHId (i3ull Ta NpU MNPOBEACHHS 1HKEHEPHO-TEXHIYHHUX
pO3paxyHKIiB B Tajy3i aTOMHOI CHEPreTHKH; OTPUMaHHS MPAKTHUYHUX HABHUYOK
BUKOPHUCTAHHS CHEIlali30BaHUX MMPOTPaMHUX KOMILIEKCIB JIJIs MiITOTOBKU Ha 0as3i
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cydacHux Oi0Omiorex omiHneHux spaepuux ganux (BOSII) cmemiamizoBanmx
POOIEMHO-0PIEHTOBAHKX 01010TEK SACPHUX TAHUX, HEOOX1THUX JIJISl IPOBEICHHS
1H)KEHEPHO-TEXHIYHUX pPO3pPaxyHKIB B Taly3l SAepHOi (I3UKM Ta AaTOMHOI
CHEPIreTUKH.

Cmpykmypa Kypcy
«Cy4acHi KoJiu Ta S7IepHI JIaH1» BKIIFOYA€ TaKl PO3ILIH:
SnepHi maHi Ta 3aCTOCYBaHHS iX Ui HAyKOBO-1H)KEHEPHUX PO3PAXYHKIB.
[lenTpu snepHUX JaHUX. 3a/1a4l perioHadbHUX Ta HalioHambHuXx LIS/,
Tunu 06a30BuUx O0107I0TEK SICPHUX JaHUX (EKCIIEpUMEHTaIbHI, OIIHEHI,
CTPYKTYpHI, 616m10orpadiusi).
3aranpHa cTpykTypa, BMicT BOSJI, inenTudikaris mMaTepiamiB Ta peaxilii,
3akoHu iHTepnoanii, mpuauun nodyaosu BOAJ (ENDF/B dopmar).
®dopmart nipeacraBiends OS] B ¢aiini 1: 3aranpHOo-onucoBa iHGopMmaris Ta
cepeHl BUXOU HEUTPOHIB MPHU MOI1LII.
dopmaT mpecTaBIeHHs apaMeTPiB PE30HAHCIB B 00JIACTI PO3AUICHHUX Ta
HEPO3IUICHUX PE30HAHCIB.
dopmaT npeacTaBiIeHHsI NOTOYKOBUX HEPE30HAHCHUX Iepepi3iB. [Ipobiaemu
OTpUMAaHHS ICTUHHUX TOTOYKOBUX MEPEPI3IB.
[HTEepHETIBCHKMI HOCTYIT 10 010J110TEK SIACPHUX JIaHKX.
CrpykTypa 6107110TeKH OLIHEHUX SACPHUX NaHuX cTpykTypu siapa ENSDF Tta
OCHOBHI MPUHIIUITH TO0YI0BU.
CSISRS/EXFOR — 0i0mioTeka eKCHEPUMEHTAIbHUX SACPHUX JIaHUX.
CrpykTypa Ta OCHOBHI IPUHLIUIIN TOOYIOBH.
CremianizoBaHi MpoOJIEMHO-OPIEHTOBAaH1 O10IOTEKH SACPHUX JaHUX.
[Tpunuunu noOyaoBu. OCHOBHI MpaBuia MNpu BHOOpPI YW MIATOTOBIII
Creliai30BUX  OI0MIOTeK Uil  TPOBEACHHA  HAYKOBO-1HKEHEPHUX
PO3paxyHKIiB.
Joctyn 10 koMn"FOTEPHUX MPOrpaM Ta MPOrpaMHUX KOMIUIEKCIB 1711 poOOTH
3 BOA/I. OcHOBHI Ta JONOMIXHI IpOrpaMHi OpOAYKTH i podotu 3 BOSA/I.
Bepudikosani, Ji11eH30BaH1 POrpaMHI MPOIYKTH.
Bukopucranns nporpam 3 komrekty AUX-2015: CR-LIB - nporpama s
CTBOpPEHHS €auHOro (aitny-616moreku 3 okpemux Mmarepiainie bBOAJ, PD-
ORI - mporpama mns mnpencraBieHHs ENDF-dopmaTroBanux mnepepisis,
OTpUMAaHUX IiCIIs BiAnpaloBants 0y ab-skoi 3 mporpam LINEAR, RECENT,
SIGMA1, un MIXER, B Tabauunomy Buriszai; nporpamu LIN, REC, SIG,
GRO, MIX mis miarotroBku BXigHUX (paitniB-3aBaaHb JJIsl 3alyCKY MPOTrpam
LINEAR, RECENT, SIGMA1, GROUPIE Tta MIXER BiamnoBigHo).
Buxopucranus koxny LINEAR s mpoBedeHHs JiHIapu3alii nepepisiB
peakuiit 3 komiuiekty ENDF/B Pre-processing codes (PREPRO).
Buxopuctanust komy RECENT (3 PREPRO) st oGuuciaeHHs OTOYKOBUX

CHEePreTUYHO-3aIeKHUX MepepidiB 3 komiuiekty ENDF/B Pre-processing
codes (PREPRO).



e Buxopucranus kony SIGMA1 (3 PREPRO) ans BpaxyBaHHs e]exTiB
JlomiepiBCbKOro yHIMPEHHs mepepi3iB g Oylb-iKoi mOTpiOHOT B 3aaadyl
TeMIlepaTypHu.

e ['pymoBi nepepizu, QPyHKINT 3BaKyBaHHs, IPYIIOBa CTPYKTypa, PE30HAHCHE
camoekpanyBaHHs. Bukopucranns koxy GROUPIE (3 PREPRO) gas
00YHMCIICHHSI HEEKpaHOBAaHUX 0aratorpynoBuX MepepiziB, CAMOECKPAHOBAHUX
(bonmapenkiBchKUil MiaXia) 6araTorpymnoBux mepepisis.

e Buxopucranns kony MIXER (3 PREPRO) nys po3paxyHKy NOTOYKOBUX Ta
rpyNoBUX MEpepi3iB CIUIABIB, MEPEpI3iB NPUPOAHIX MaTepiaiiB 3a JaHUMU
nepepisiB 130TOIIB, EPEPI3IB XIMIYHUX CHOJYK.

e Crpykrypa nodyaoBu rnporpamaoro komiuiekcy NJOY.

B pe3ynbTaTi BUBUEHHS HaBYAIBHOI AUCIUILIIHK ACTPAHT MOBUHEH
3HATH:

e 3arajgpHy CTPYKTYpY, BMICT Ta IPU3HAUCHHS BCiX 0a30BuX 010J110TEK
sanepuux ganux (excrnepumeHTanbHux (CSISRS/EXFOR), orinenux
(ENDF), ctpykrypaux (ENSDF), 6i6miorpadgiunux (CINDA)).

o [lpunmun noobynosu BOSAJ Ta hbopmaT nmpeacTaBaeHHS OLIHEHUX SACPHUX
nanux B nepuux mectu ¢ainax bOSJ] (ENDF/B dopmar).

e OcCHOBHI mpaBuia Ipyu BUOOP1 YU MIArOTOBIN CIEHIaTI30BUX O10T10TEK s
IIPOBE/ICHHS] HAYKOBO-1HKEHEPHUX PO3PaxXyHKIB.

e [llnaxu goctyny 1o 6107110TEK AAESPHUX JAHUX Ta JO KOMI'"FOTEPHUX
POrPaMHUX KOMIUICKCIB JUIsi pOOOTH 3 SICPHUMU JaHUMHU.

e Ertanu nmiaroToBKU 1 po3paxyHKOB1 aJITOPUTMHU sl OOYUCIIEHHS MEpepi3iB Ta
AJIEPHUX KOHCTAHT Ha 06a31 cydyacHUX O10JTI0TEK OIIHCHHX SJICPHUX JAHUX.

BMIiTH:

e OTtpumMaty Ta MpoaHai3yBaTH sACpHO-(DI3NUHY 1HPOPMAILIO 3 yCiX 6a30BUX
616mioTek ssaepaux qanux (excnepuMmeHTanbHuX (CSISRS/EXFOR),
orinenux (ENDF), ctpykrypuux (ENSDF), 6i6miorpadiuaux (CINDA)).

e [IpoBoauTH po3paxyHKH MOTOYKOBUX €HEPreTUUHO-3AJICHKHUX MEPEPi3iB Ta
OaratorpynoBux nepepiziB (HEEKpaHOBAHMX Ta CAMOCKPAHOBAHMX ) Ha
ocHoBl ganux 3 bOS/JI 3a monomororo nporpamuoro komrmiekcy PREPRO
(nporpamu LINEAR, RECENT, SIGMA1, GROUPIE, MIXER).

e [IpencTBuTHu pe3yiabTaTu PO3paxyHKiB B rpadiYHOMY BHUTJISIAL, TPOBECTU
NOPIBHSUIBHUY aHali3 pe3yJIbTaTiB pO3PaxyHKIB, OTPUMAHHUX 3
BukopuctanusaMm pizaux bBOS/, ta 3 ganumu 3 CSISRS/EXFOR. Ha ocHoBi
MPOBEJICHOTO aHAJI3y BUPOOUTH peKOMEH/ Al 1110/10 BUKOPUCTAHHS
pe3yJIbTaTiB PO3pPaxyHKIB B SIKOCTI1 CHEI1ali30BaHO01 010i0TeKu-Daitny s
MPOBEJICHHS 3aJJaHUX 1H)KEHEPHUX PO3PaXYHKIB.
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Micue AucCHUNJIIHU (8 CMPYKMYPHO-I02IUHIL cXemi ni02omosku (axisyie
8ionosionozo nanpsmy). BubipkoBa HaBuanbHa nucuuiUiiHa «Cy4yacHi koam Ta
siIepHi JaHD)» € CKJIaJ0BOI0 IUKITY NMpodeciiiHol MIArOTOBKU (paxiBIliB OCBITHBO-
kBaiikamiitHoro piBHA «HOKTOp imocodiin. Cucrema 3HaHb, OTpUMaHa IpHU
BHUBUYEHHI JIaHOTO KYPCY, € HEOOX1IHOIO JIJIsl BUTLHOTO 03HAWOMJICHHS 3 OCHOBHUMU
TUIIAMH Cy4acHO] siiepHO-(Pi3nuHOi 1HPOpMaIlii, HAKOMTMYEHOI CBITOBOIO HAYKOBOIO
cuuteHOTOO B I[S/], 3 HaykoBOIO JiTepaTypor0 Ta NMPH BUKOHAHHI BiAMOBIIHHUX
KBaTipiKaiHIX POOIT.

3B’130K 3 iHmMMu gucuumainamMu. [Ipu BuBuenHi pucuumuiinu «Cydachi
KO/IY Ta fi/IepHi IaHi» BUKOPHCTOBYIOTHCS 3HAHHS Ta BMiHHS, HA0yT1 aclipaHTaMu
IiJ] Yac BUBYEHHS KypCiB 3arajibHOi (Pi3UKH, €JIEKTPOJUHAMIKH, aTOMHOI (D13UKH,
CTATUCTUYHOI (Pi3MKH, KBAHTOBOI MEXaHIKH, OCHOB (PI3UKH PEaKTOPIB, Cy4aCHHUX
A1epHO-(D13UYH1 €KCIIEPUMEHTIB, METOIB PO3PAXYHKIB SIIEPHUX PEAKTOPIB” TOLIO.



II. TEMATUYHUH IUIAH JUCLUIIJITHUA

No Haspa Tremn KinpkicTs roaun
Beboro | Jlekmiii | IIpaktmu- | Camocriitna | Koncyms-
HHUX Ta 1HAWBI1- Tarl1
3aHATH AyaJibHa
pobora

Po3aia (3microBHMii Moay.n) 1. - - - - -

SInepHi naHi 715 HAYKW 1 TEXHIKA
Tema 1 bibnioTeku sAepHUX AAHUX. 5 2 - 3 -
LleHTpH siAEpHUX TAHUX.
Tema 2. Crpykrypa 610/110TeK sIepHUX 8 2 - 6 -
JAHUX
TEMA 3. 3araibpHa CTpYKTypa Ta BMICT 15 3 - 12 -
BOAJ
Tema 4. CremnianizoBaHi 0101i0TeKH 3 1 - 2 -
SIIEPHUX JTAHUX
Bceworo no posaiay 1 31 8 0 23 -
Po3aia (3micToBHMI MOaYJIB) 2.
CyyacHi Koau
Tema 5. BuxopucrtanHs nporpam 3 6 1 1 2 -
komiuiekty AUX-2015
Tema 6. BuxopuctanHs mporpaMHOTroO 24 7 7 8
komiiekcy PREPRO
Tema 7. IIporpamunii kommiekc NJOY 2 1 - 1
Bceboro nmo posminy 2 32 8 8 11 -
Icnut - - - - 2
Bceboro 60 16 8 34 2




3MICT KYPCY

Po3aia (3microsumii moayan) 1. Siaepui naui 1iaa Hayku i Texuiku

TEMA 1. . bBi0aiorexn sinepuux 1anux. [l{leHTpH sigepHUX JaHUX.

Omnwuc quciurutind. Meta i 3aBIaHHs Kypcy.

SnepHi naHi Ta 3aCTOCYBaHHS iX JJIs1 HAYKOBO-1H)KEHEPHUX po3paxyHKiB. LlenTpu
AIepHUX JaHuX. 3a7adi perioHanbHux Ta HarioHanbaux [[S1]]. ba3osi Ta
crieriaaizoBani 010110TeK SACpHUX JaHUX. [HTEPHETIBCHKUMA TOCTYII 10 010110TeK
SIEPHUX JTaHUX.

TEMA 2. CtpykTypa 0i0;1i0TeK A1epHUX JAHHUX.

ba3oBi 06i10mioTexku sAAEpHUX JaHUX (E€KCIEPUMEHTaNIbHI, CTPYKTYpH sIapa,
616miorpadiuni). CTpykTypa 010J10TEKH OLIIHEHUX SAEPHUX JAHUX CTPYKTYPH siipa
ENSDF Ta ocnoBHi npunuunu noOyaoBu. CSISRS/EXFOR — 0ibmioreka
EKCIEPUMEHTAIbHUX sIIepHUX AaHUX. CTPYKTypa Ta OCHOBHI IPUHIMIIN 00y 10BU.

TEMA 3. 3araabHa cTpykrypa ta BMmict BOSI/L.

3aranpHa cTpykTypa, BMicT BOSJI, inenTudikaiis matepiaiiB Ta peakiiii, 3aKOHU
inrepnossnii, npunmun nodyaosu BOSA (ENDF/B  ¢opmar). Dopmar
npencrasinenns OS] B daiini 1: 3aranpsHo-omrcoBa iHdOpMaIlis Ta cepeHl BUX0IU
HEUTPOHIB npu noTl. dDopmaT npencTaBieHHs MapaMeTpiB PE30HAHCIB B 00J1aCTI
PO3MIICHUX Ta HEPO3AUIEHUX pe3oHaHciB. DopMar mpeacTaBIeHHS MOTOYKOBUX
HEepe30HaHCHUX nepepiziB. [[podiaemu oTpuMaHHs ICTHHHUX MOTOYKOBUX MEpepi3iB.
dopMaT TPEACTABICHHS KyTOBUX, CHEPIETHUYHUX Ta CHEPreTUYHO-KYTOBHUX
PO3MO/IIIIB BTOPUHHUX YaCTUHOK (03HAHOMIICHHS).

TEMA 4. CunenianizoBaHi 0i0/110TeKH AIEPHUX TaHHUX.

CremianizoBaHi poOJeMHO-OpiEHTOBaHI 010110TeKH suepHux AaHux. [IpunHIunu
nooynoBu. OCHOBHI ITpaBUJIa MpU BUOOP1 UM IIITOTOBIII CTIeIiaai30BaHUX 010110TEK
JUISL TIPOBEJICHHS HAYKOBO-1HKEHEPHUX PO3PaXyHKIB.

Po3ain (3microumii moayn) 2. CyqacHi komn’oTepHi Koau (11
MiATOTOBKHM crneniajizoBaHux 0i0.1ioTeK).

TEMAS. Buxopucranas nporpam 3 komiuiekty AUX-2015
JlocTyn 10 KOMIT"IOTEPHUX MPOrpaM Ta MPOrpaMHUX KOMILIEKCIB sl poOOTH 3
BOSI 1. OcHoBHI Ta TONOMDKHI MpOTrpaMHi MPOoAyKTH J1st pobotu 3 BOS/I.
Bepudikosani, Ji1ieH30BaH1 IPOrpaMHI MPOAyKTH. BUKOoprcTaHHA porpam 3
koMmiiekty AUX-2015.
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TEMA 6. Bukopucranus nporpamuaoro komimiekcy PREPRO.

Buxopucranns kogy LINEAR nns mpoBeneHHs JliHiapu3alii mepepi3iB peakiii 3
koMmiiekty ENDF/B  Pre-processing codes (PREPRO). Bukopucranusa koay
RECENT  nns oO4ucieHHS NOTOYKOBUX EHEPreTUYHO-3aJICKHUX TIepepisiB.
Buxopucranus kony SIGMAL (3 PREPRO) gns  BpaxyBanHa —edexTiB
JloTiepiBCbKOTO  YIIMPEHHS Tepepi3iB g Oyab-sfkoi MOTpiOHOT B 3aaadi
Temriepatypu. ['pynoBi mnepepi3zu, (QyHKIIi 3BaxKyBaHHS, TpyHoBa CTPYKTypa,
pe3onancHe camoekpanyBaHHs. Bukopucranas kony GROUPIE ( 3 PREPRO) mis
OoOYHMCIIEHHS HEEKpaHOBAaHMX OaraTorpymnoBUX IMepepi3iB, CaAMOEKPAaHOBAHHUX
(bonmapenkiBchkuil miaxin) OaraTorpymnoBux mepepi3iB. OOYUCIECHHS mepepisiB
JUIsl CIUIaBIB, XIMIYHUX CHOJYK Ta MPUPOJHIX €JIEMEHTIB Ha OCHOBI Mepepis3iB
130TOMHUX KOMMNOHeHT. Bukopucranns kony MIXER

(3 PREPRO).

TEMA 7. IIporpamumii komiuiekc NJOY.
Crpykrypa nobynoBu nporpamuuoro komiuiekcy NJOY. Bukopuctanus MoyniB

MODER, MODER, RECONR, BROADR. UNRESR, GROUPR, GAMINR, ACER
3 mporpamMHuoro komrmuiekcy NJOY.

Jlitepatypa

OcHoBHa

1. Ctpykrypa, MaTepiaabHO-TEXHIYHE OCHAIICHHS, IHpOpMaIliiiHe HalTOBHEHHS
Ta 000B’s13KK YKpaincbkoro LlenTpy snepuux nanux, ['pumaii O.0.,
[Ipenpunt KIS /-01-2, 2001, Kuis.

2. http://ukrndc.kinr.kiev.ua/

3. Summary Report on Technical Meeting of the International Network of
Nuclear Reaction Data Centres IPPE, Obninsk and Moscow State
University, Moscow Russian Federation 22 — 25 September 2008, Prepared
by S. Dunaeva, A. L.Nichols and H. Henriksson, December 2008,
INDC(NDS)-0536.

4. EXFOR Basics. A Short Guide to the Nuclear Reaction Data Exchange
Format. ITAEA-NDS-206, Victoria McLane, National Nuclear Data Center,
Brookhaven National Laboratory, USA,Rev. 2000/09, BNL-NCS-63380-
2000/05 Rev.

5. LEXFOR (EXFOR Compiler’s Manual) IAEA-NDS-208, Compiled and
edited by Victoria McLane, National Nuclear Data Center, Brookhaven
National Laboratory, USA, Version January 2006 issued by the IAEA
Nuclear Data Section.

6. The Evaluated Nuclear Structure Data File. A Manual for Preparation of
Data Sets, J.K. Tuli, February 2001, BNL-NCS-51655-01/02-Rev.
http://www-nds.iaea.org/ndspub/documents/ensdf/ensdf-manual.pdf.




9.
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ENDF-102 Data Formats and Procedures for the Evaluated Nuclear Data
File ENDF-6, June 2005 version. http://www-
nds.1aca.org/ndspub/documents/endf/endf102/

ENDF-201 ENDF/B-VI Summary Documentation, Supplement 1
ENDF/HE-VI Summary Documentation, December 1996 version.
http://www-nds.1aea.org/ndspub/documents/endf/endf201/
http://www-nds.iaea.org/ndspub/endf/utility/index.htmlx

10. http://www-nds.iaea.org/ndspub/endf/prepro/
11."NJOY94: Code System for Producucing Pointwise and Multigroup Neutron
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HAIIIOHAJIBHA AKAJIEMIS HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCJIIIKEHb

POBOYA ITPOI'PAMA JAUCHUIIJIITHA

CYYACHI KO/JHU TA A/JEPHI JIAHI

l"airy3b 3HaHB,
CIIEIIAJIbHICTD, OCBITHS
porpamMa, OCBITHbO-
kBaiikaiiHui piBeHb

OpranizaiiifHo-MeTOANYHA XapaKTepPUCTUKA HaBYAIbHOI AUCIUILTIHI

AkanemiuHa XapaKTepUCTHKA

Crpykrypa

10 — ITpupogHuvi HAYKH

104 — ®di3uka Ta
aCTPOHOMIsI

OcBiTHA porpama —
®izuka (TeopeTnuna

¢izuka)

JHloktop dinocodii

Pik naBuanus: 2 a6o 3
Cemectp: 1 260 2 *

KinpkicTe rOIMH HA THXKIEHD: 4
Cratyc Kypcy: gaxosuti
(6ubiprosuti)

Kinekicte ECTS xpeaurtis: 2

* TUCHUIUIIHA MOYKE BUKJIAIATHCS
Ha 2 a0o 3 poili HaBYaHHS B
OCIHHBOMY a00 BECHSIHOMY
cemecTpi

KuiekicTs roauH:
3araneHa: 60
Jlekmii: 16
[paxTuyni 3aHATTS: 8
KoncynpTaris 2
CamocriitHa po6oTa: 34

Bun mincymkoBoro
KOHTPOJTIO: 1CTIUT

PoOoua

nporpaMa ckiajieHa o0 0okmopie ¢hinocoghii — Oceimmus npozpama

Dizuka s0pa, hizuxa eremeHmapHux YaCMUHOK i UCOKUX eHepaill; I0epHO-DI3UYHI
YCMAanosKu, padiayitina izuka KOHOeHCOB8AHO20 CMAHY,; (PI3UKA NIA3ZMU I A0EPHO20

CuHmesy.

VYxknagau: 'punait O.0., kanauaat $i3.-maT. HayK, CTapIIAi HAYKOBHMA

CITIBPOOITHHK
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I1L IUIAH JEKIIAHUX 3AHATH

META TA METOJIJMYHI OCOBJHUBOCTI IPOBEJAEHHS JEKIIN

HpOBCI[GHHH HeKHifIHHX 3aHATH HaI_[iJ'IeHO Ha JOHCCCHHIA 3araJlbHUX 3HAaHb Ta

noOyZI0OBYy TEOPETUYHUX METOJIB IO JUCLUUIUIIHI, HAa CHPUSHHS PO3BUTKY Y
acIipaHTIB PO3yMOBOI AISTILHOCTI 1 PO3LIUPEHHS CBITOTIISIY.

Po30in (3micmoenuii mooynp) 1. SinepHi naHi 1Jis1 HAYKH i TEXHIKA

3anarra 1. Tema 1. Beryn. Bioaiorexkn saepHux nanux. LleHTpm saepHux
AAHMX.
[1man.

1.
2.
3.

4.

SnepHi JaH1 Ta 3aCTOCYBaHHS 1X JIJI1 HAYKOBO-1H)KEHEPHUX PO3PaXyHKIB.
LleHTpH ANEpHUX NAHUX.

3agaui perioHanbHUX Ta HamioHansbHux [[SJ]. ba3oBi Ta chemianizoBaHi
010110TeK AAESPHUX JAHUX.

[HTepHETIBChKUI TOCTYI 10 O10110TEK SACPHUX AaHUX.

Jlimepamypa

[1,2,

3]

3anarrs 2. Tema 2. Ctpykrypa 0i0/1i0TEK siAePHUX TAHUX
[Lan.

l.

2.

bazoBi 0i0mioTekn sSACpHUX NaHUX (EKCIEPUMEHTANbHI, CTPYKTYpU SApa,
610miorpadiuni).

Ctpykrypa 610110T€KH OLIIHEHUX AAEPHUX JaHUX CTpyKTypH aapa ENSDF ta
ocHoBHi  mpuHmumu  nmodygoBu. CSISRS/EXFOR  —  6ibGmioreka
eKCIIEPUMEHTATBHUX SACPHUX JTAHUX.

. CTpykTypa Ta OCHOBHI NPUHIUIIU TOOYAOBH.

Jlimepamypa

[19 2a 4-6]

3anarrsa 3. Tema 3. 3aranbHa crpykrypa ta BMict BOS/L.
[Lan.

l.

3aranpHa cTpyKTypa, BMicT BOSA/JL, inenTudikaiiis MatepiaiiB Ta peaxifiu.

2. 3aKOHU IHTEPIOJISIII].
3.
4. ®opmar npenctasnenns OS] B ¢aiini 1: 3aranpHo-onucosa iHpopmaris Ta

[Tpunarun nodyxnosu bOSJ] (ENDF/B dbopmar).

cepeliHl BUXOAW HEUTPOHIB MPHU MOJILII.
dopmaT mpencTaBIeHHS NapaMeTpiB PE30HAHCIB B 00JIACTI PO3AUICHHUX Ta
HEPO3/IIJICHUX PE30HAHCIB.
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6. ®opmar npeacTaBiIeHHS NOTOYKOBUX HEPE3OHAHCHUX MEPEPI3IB.

7. IlpobnemMu oTpuMaHHS ICTHHHUX MOTOYKOBUX TEpepi3iB.

8. ®@opMar npeacTaBiICHHS KYTOBUX, EHEPIe€TUYHUX Ta €HEPreTUYHO-KYyTOBHX
PO3MO/IIIIB BTOPUHHUX YaCTUHOK (03HAMOMIICHHS).

Jlimepamypa
[1 ’ 29 7_8]

3ansatra 4. Tema 4. CneniasizoBani 0i0/1ioTekH siAepHUX TaHUX
[1man.
1. Cneuiani3oBaHi MpOOIEMHO-OPIEHTOBaH1 010J10TEKH SIIEPHUX JAHHX.
2. Ipuanunu noOyaoBH.
3. OcHOBHI ITpaBuJjIa MPY BUOOPI UM MIATOTOBIII CIIEIiaTi30BaHuX 010T10TeK s
IIPOBEICHHS] HAYKOBO-1HKEHEPHUX PO3PaxXyHKIB.
Jlimepamypa
[1,2,7-8]

Po3aia (3microBuuii moay.as) 2. CydyacHi koM’ loTepHi Koau (1Js
MiAITOTOBKHM creniajgizoBaHux 0i0JioTeK).

3anarra S. Tema S. Bukopucranust nporpam 3 komiuiekty AUX-201S.
[1maH.
1. JocTym A0 KOMIT IOTEPHUX MPOrpaM Ta MPOorpaMHUX KOMILUIEKCIB I pOOOTH
3 BOS/I.
2. OcHOBHI Ta TONOMIDXHI MPOTrpaMHi poayKTu Jyist poootu 3 BOS/I.
3. Bepudikosani, milieH30BaH1 IpOrpaMHi MPOTYKTH.
4. Buxopuctanns nporpam 3 komiuiekty AUX-2015.

Jlimepamypa
[1,2,9]

3anarrsa 6. Tema 6. BukopucTaHHsSI IPOrPaMHOI0 KOMILJIEKCY
PREPRO.
[Inan.
1. Bukopuctanns koxy LINEAR nns mpoBeneHHs JiiHIapu3alii Iepepi3iB
peakuiit 3 kommuiekty ENDF/B Pre-processing codes (PREPRO).
2. Bukopucrtanns kogy RECENT s 004nciaeHHs! TOTOYKOBUX €HEPreTHYHO-
3aJIeKHUX MepepiziB.
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3. Bukopuctanas xomy SIGMAL (3 PREPRO) mns BpaxyBanHs e]exTiB
JlomiepiBChbKOTO YIIMPEHHS Tepepi3iB A Oyab-akoi MOTpiOHOT B 3amadi
TeMIlepaTypHu.

Jlimepamypa
[1,2,7,8,10]

3anarrsa 7. Tema 6. BukopucTaHHSI MPOrPaAaMHOI0 KOMILJIEKCY
PREPRO.

[Inan.

1. T'pynoBi nepepi3u, QyHKUII 3BaXKyBaHHS, IPYNOBA CTPYKTypa, PE30HAHCHE
camoekpanyBanHs. Bukopucranns koay GROUPIE (3 PREPRO) gas
00YHMCIIEHHS] HEEKPAaHOBAaHUX 0ararorpynoBuX IMepepi3iB, CAMOEKPAHOBAHUX
(bonpmapeHkiBCchbKUil MiAXi) OaraTorpynoBux nepepisis.

2. OOuucneHHs mnepepi3iB sl CIUIaBIB, XIMIYHUX CHOJYK Ta MPUPOIHIX

€JIEMEHTIB Ha OCHOBI [I€PEPI31B 130TOMHUX KOMIIOHEHT. BukopuctanHs Koy
MIXER (3 PREPRO).

Jlimepamypa
[1,2,7,8,10]

3anarra 8. Tema 7. IIporpamunii kommieke NJOY.
[Inan.
1. Crpykrypa noOyaosu nporpamuuoro komiiekcy NJOY.
2. Buxopuctanua wmoxayinie MODER, MODER, RECONR, BROADR.
UNRESR, GROUPR, GAMINR, ACER 3 nporpamuuoro kommiekcy NJOY.
Jlimepamypa
[11,12].

IV. IJIAH TA METOJWYHI PEKOMEHIALUT 151 MPOBEJAEHHS
NMPAKTUYHMUX 3AHSTH

META TA OCOBJIMBOCTI ITPOBEJAEHHSA IPAKTUYHUX 3AHATD

[IpakTUyH1 3aHATTS € CHOJYYHOI JIAHKOIO MIXK JICKIIAHUMH 3aHATTAMH Ta
CaMOCTIHOIO pOOOTOI0 1 MarOTh Ha METI MOTJIUOJICHE 3aCBOEHHS TEOPETHUYHHUX
MOHATh, TEPMIHIB 1 MOJENEH 3 NUCIMIUIIHA Ta HAOYTTS TPAKTUYHUX HABUKIB
PO3B’s13aHHS 3a]a4 Ta MPOBEACHHS PO3PAXYyHKIB.

B mporieci npakTUYHUX 3aHITH 3’ SICOBYETHCS CTYIIHb 3aCBOEHHS TIOHSTIIHO-
TEPMIHOJIOTYHOIO anapary Ta OCHOBHUX I1OJIOKEHb IPEIMETY, BMIHHS PO3KPUBATU
KOHKPETHY TE€MY, aHAJII3yBaTH 1 y3araJlbHIOBaTH KJIIOUOBI MUTaHHS Kypcy, poOUTH
YHUCJIOB1 OLIHKH, PO3B’sI3yBaTH 3aJ1ayl.
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OpHUM 3 BaOXJIMBUX 3aBJIaHb IPOBEJECHHS 3aHATh € OTPUMaHHS aclipaHTaMu
HABUKIB ITyOJIIYHUX BUCTYIIB 1 AUCKYCIH.

3MICT MIPAKTUYHUX 3AHSATDH
Ilepeobauaromsbcsa maki 6uou ayoumopHoi pooomu:

—  po3ensid i 062080peHH MEeOPEeMUYH020 MAMepIiany 3a Nepeiikom KOHMPOIbHUX
nUManb NO  BIONOGIOHUX MeMax JAeKYIUHUX 3aHAmMb ma Nnumaus  OJis
CAMOCMINHO20 ONPAYIOBAHHSL,

— Pp038’A3aHHA 3a0aY AHANIMUYHO20 XaAPAaKmepy,

—  P038’A3aHHA 3a0ay 0OUUCTIOBATLHO20 XAPAKMeEDPY;

— NpPOB8eOeH sl KOJOKBIYMIB NO 3ACBOEHHIO MEOPEeMUUHO20 MaAmepiany,

—  BUKOHAHHS KOHMPOIbHUX POOIM 3a IHOUBIOYALHUM 3A80AHHSM,

— nepesipKa NpaKmudHux 3a60aHb, GUKOHAHUX ACRIPAHMAMU Ni0 4ac CamoCmiuHol
poobomu;

—  NPOBeOeHHs KOHCYIbMAayitl 3 OUCYUNTITHUL,

IpakTuune 3anaTTsa 1. Tema 5. BukopuctanHs mporpam 3 KOMILJIEKTY
AUX-2015.

3aBIaHHs | KOHTPOJIbHI 3aIMTAHHS:
1. BuxopucroByrouu cat YkplIAJl nepenecits Ha cBiii [1K 3 JENDL-3.3
daiin s 13-Al- 27, 1-H-1, 8-0O-16, 8-O-17.
2. Jlia yoro BukopucroByeThes nporpama CR-LIB?
3. Bukopucropyrouu cait Ykpl{Jl nepenecits Ha cBiii [IK mporpamay CR-
LIB.
4. CtBopiTsh 616m10TeuKy 3 13-Al- 27, 1-H-1, 8-O-16, 8-O-17.
J{ns1 4oro BUKOPUCTOBYETHCS nporpama PD-ORI?
Buxopucrosytouu caiit YiplIS [l nepenecits Ha cBiit [IK nporpamay PD-
ORL
7. 3a pomomoroto nporpamu PD-ORI ctBopiTh daiinu 3 "dorHoBuUMET"
nepepizaMu HEMPYKHOTO PO3CisTHHS Ha 1-My Ta 2-My piBHIX mias 13-Al- 27.
[ToGynayiiTe 3a nomomoror Origin i mepepizu.
st yoro BukopuctoByethes nporpamu LIN, REC, SIG, GRO, MIX?
BuxopucroBytouu caitit YkplIA/l nepenecits Ha cBiit IIK mporpamu LIN,
REC, SIG, GRO, MIX

S

o >

[IuTanHs 411 CaMOCTIMHOTO MOITIMOICHOIO BUBYCHHS (TEMH JTOMOBIICH):
1. TIloBroputu mpaBuia ineHtudikaiii marepiamis Ta peakimiii B ENDF/B
dbopmari.
2. 3akonu inTepnoisainii B ENDF/B dopmari.
3. TloBroputu Teopito anepHux peakiiit (popmyny bpeiita-Birnepa ta mozgeni
JUTSI OTIMCY TIepepi3iB peaKiliii)
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4.  ®dopmat npeacTaBiIeHHS [TapaMeTpiB PE30HAHCIB B 00J1aCTl PO3AUICHUX
pesonancis B ENDF/B ¢opmari.
5.  ®opmar npeacTaBieHHs TapaMeTPIB PE30HAHCIB B 00JACTI HEPO3AUIEHUX
pe3onanciB B ENDF/B ¢gopmari.
Jlimepamypa:

OcnosHa: [1, 2, 7-8].

IIpakTuyne 3auaTrTs 2. Tema 6. BukopucTaHHs NPOrpaMHOr0 KOMILJIEKCY
PREPRO.
3aBIaHHs i KOHTPOJIbHI 3aNIMTAHHS:

l.
2.

3.

O

N

Jns yoro BukopuctoByetbest mporpama LINEAR?

BukopuctoByroun caiit Yipl{f1]l nepenecits Ha cBiit IIK mporpamy
LINEAR.

BuxopucroBytouun LIN ta caiit YkplIA/] 3 onucom daitny-3aBnanns
CTBOPITH (paitn-3aBmanHs 11t po6oTH 3 mporpamoro LINEAR mnsa 13-Al- 27
3 JENDL-3.3 3 pisHUMU TOXHMOKaMH JIiHIapU3aIlii:

e 0.1%
e 1%
e 10%

3anycTith iporpamy LINEAR (tpuui). [TopiBHsHTE OTprMaHi pe3yJbTaTH.

. [MoOymyiiTe "poHOBI" IEpepi3n MOBHOTO HEUTPOHHOTO TEpepizy, Mepepizy

MPY>KHOTO PO3CISIHHS, MEPEepi3u paAlalliiHOro MOTJIMHAHHS HEUTPOHIB,
HETPY>KHOTO PO3CIIHHS Ha 1-My Ta 2-my piBHax jis 13-Al- 27 3 JENDL-
3.3. IlosicHICTh BUXI1JIHI PE3YyJIbTATH.

s yoro BukopuctoByeThest mporpama RECENT?

Buxkopucroyroun caiit YplIS/] nepenecits Ha cBiit I[IK nporpamy
RECENT.

. BukopucroByroun REC Ta caiit YkplLI ]l 3 onucom daitny-3aBaanss

CTBOPITH (aitn-3aBaanus it poootu 3 nporpamoro RECENT nmns 13-Al- 27
3 JENDL-3.3 3 moxu6kamu niniapu3zarii 0.1%.

3anycrith nporpamy RECENT. [1o6ynyiiTe nepepizu moBHOTO
HEUTPOHHOTO Tepepizy, Mepepizy NPy KHOTO PO3CIAHHS, IEpePi3U
paaialiifHOrO MOTJIMHAHHS HEUTPOHIB, HENPYKHOTO PO3CIAHHS Ha 1-my Ta
2-my piBHsAX mig 13-Al- 27 3 JENDL-3.3 no 1 miciig poOoTH mporpamMu
RECENT. IlosicHicTh BUX1AHI pe3yIbTaTH.

Jimepamypa:
OcnosHa: [1, 2, 7-8].
Honartkosa: [2, 5]

IIpakTuyne 3anATTa 3. Tema 6. BukopucTaHHs NPOrpaMHOro KOMILIEKCY
PREPRO.
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3aBJ1aHHs I KOHTPOJIbHI 3alIUTAHHS:

. Jliist yoro BukopuctoByeThes nmporpama SIGMA1?

[TopaxyiiTe nmepepizu MOBHOT'O HEUTPOHHOTO MEPEPI3y, Mepepizy MPYKHOTO
PO3CIsTHHSA, TTepepi3u paaialliiHOrO MOTIMHAHHS HEUTPOHIB, HEMPY>KHOTO
po3cisHHs Ha 1-my Ta 2-my piBHax aiis 13-Al- 27 3 JENDL-3.3 npu
temriepatypi 300 K, 1000 K ta 10 000 K. TToGyny#iTe Ta mopiBHsiiTe
pe3yabTaTH 10 1 micis pobotu mporpamu SIGMAT ta npu pi3Hux
temriepaTypax. [IosCHICTh BUX1IHI pe3yJIbTaTH.

. [losicHiTh 10 Ha3WBalOTh TPYNOBUMU  TepepizaMu, M  YOro

BUKOPUCTOBYIOTh (DYHKIIT 3BaKyBaHHA, SKi QakTopu Tpebda BpaxoByBaTU
IIPY CTBOPEHHI TPYIIOBOT CTPYKTYpH?

. Ilo Take pe3oHaHCHE CaMOEKpPaHyBaHHsI, IIOBHICTIO €KpaHOBaH1 Mepepi3u Ta

HECKIHUCHHE PO30aBICHHS?

J{ns goro BukopucroByerbes nporpama GROUPIE?

BukopucroByrouu caiit YkplIA ] nepenecite Ha cBiii IIK nmporpamy
GROUPIE.

[Topaxyiite rpynoBi nepepizu 1 28 rpynoBoi BHAB-oi ctpykrypu s 13-
Al- 27 3 JENDL-3.3 nnst ABoX BapiaHTiB 3a7aHHs ""(pOHOBHX mepepi3iB”
(cirma-3ipoy). Bci moxubku 6paru 0.1%, remneparypy 300 K.

[ToOymyliTe MOTOYKOBI MEpepi3n MMOBHOIO HEHTPOHHOTO TIEpepi3y, Mepepizy
MPY>KHOTO PO3CISIHHS, Mepepi3 paAialiiiHOrO NOTJIMHAHHS HEUTPOHIB,
otpumani 3 BOSJ] Ta nopiBHslTEe HasIBHI €KCTIEPUMEHTAJIBHI JIaHI.
H06yz[yﬁTe MOTOYKOBI Ta IPYIOBI1 nepepi:;n ITIOBHOTO HeﬁTpOHHOFO
nepepizy, nepepizy TPYKHOTO PO3CISIHHS, nepep131/1 pajianiitHoro
MOTJIMHAHHS HEUTPOHIB, HEMPY>KHOTO pOSClHHHH Ha 1-my Ta 2-My piBHSIX
s 13-Al- 27 3 JENDL-3.3. [TosicHiCTh BUX1AHI pe3yJIbTaTH.

[IuTanHs 411 CaMOCTIMHOTO MOITTMOICHOTO BUBYCHHS (TEMH JTOMOBIICH):
1.

2.

W

[ToBTOpUTH TEOPIIO SACPHUX peAKUINA (MOl A1 ONUCy JudepeHLiaTbHUX
nepepiziB peakirii)

dopmart npecTaBlIeHHs KyTOBUX, CHEPreTUYHUX Ta EHEPreTUYHO-KYTOBUX
po3moaitiB BTopuHHUX yacTuHOK B ENDF/B dhopmari.

Bukopucranns kogy LINEAR

OOGYHCICHHS MOTOYKOBUX €HEPreTUIHO-3aJICKHUX TIEPEPi3iB 32 JOITOMOT OO
kony RECENT.

BpaxyBanns edekTiB JlomnepiBCbKOro yimmpeHHs nepepisiB 3a JOIOMOIOO
kony SIGMALT.

[ToBTOpHUTH pE30HAHCHE CAMOEKpaHyBaHHS, (PYHKIII1 3BaKyBaHHSI, TPYIOBI
CTPYKTYpH.

OO6uucnenHs 6araTorpynoBux nepepizis 3a pornomoror koay GROUPIE.
OO6uucieHHs 6araTorpynoBUX CaMOECKpaHOBAHUX TEPEPI3iB 3a T0MOMOI0K0
kony GROUPIE.

OO6uucieHHs pe30HaHCHUX 1HTerpaiB 3a jornomororw koay GROUPIE.

Jlimepamypa:
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Ocnosna: [1, 2, 7, 8, 10]
Honarkona: [1, 2, 5]

IIpakTtuyne 3anATTS 4. Tema 6. BukopucTaHHS NPOrPaMHOr0 KOMILIEKCY
PREPRO.
3aBIaHHs | KOHTPOJIbHI 3aNIMTAHHS:

l.

B

[ToOyny¥iTe MOTOYKOBI MEepepi3n MOBHOTO HEUTPOHHOTO TIEpepi3y, Nepepizy
MIPY>KHOTO PO3CISTHHS, TIEpEpi3 paIialiiftHOTO MOTJIMHAHHS HEUTPOHIB,
oTpuMaHi 3 ycix HasBHUX Ha caiiti YkplISJ[ BOS/] Ta nopiBHsiiTe 3
HassBHUMU B EXFOR ekcniepuMeHTalbHUMM TaHUMH.

[TopaxyiiTe pe3oHaHCHI 1HTerpanu s 13-Al- 27 3 ycix HasBHHUX Ha CalTi
YxpU A BOA. Sxi pesynpTatu Ha Bamn norsis MoxHa peKOMEHAyBaTH
710 BUKOPUCTAHHS B IH)KEHEPHUX PO3paxyHKax?

Jnst woro BuKopucToByeThes nporpama MIXER?

BukopuctoByroun caiit Yipl{f1Jl nepenecits Ha cBiit IIK mporpamy
MIXER.

. CtBOpiTh 2 610671TeKH, OHA 3 AKUX BMiIye aadi s 1-H-1, 5-B-10, 5-B-11,

8-0O-16 3 JEFF-3.1, inma - gaHi ajisg OpUPOJIHBOTO 3aji3a, XpOMY Ta HIKEIIIO
3 BPOH/I-2.

[TopaxyiiTe moBHMI HeWTpoHHUH Tiepepi3 ams Boau (H20) npu kiMHaTHIN
TeMIlepaTypi B Jiana3oni eneprii Big le-5 eB g0 20 MeB.

[ToOyyiiTe mOTOYKOBI TIEpepi3u MOBHOTO HEUTpoHHOTO epepizy H, O Ta
H>0, orpumani 3 OS] Ta nosicHITH OTpUMaH1 pe3yabTaTH.

[TopaxyiiTe MOBHUI HEUTPOHHUI MEepepi3 AJis ClaBy, IO CKIATAEThCs 3 78%
NPUPOJIHBOTO 3aiiza , 16% xpomy Ta 6% Hikeno, Mpu KIMHATHIN
TeMIiepaTypi B Jiiana3oHi eHepriii Big le-5 eB no 20 MeB.

[ToOyny¥iTe MOTOYKOBI MEPEpi3u MOBHOT'O HEUTPOHHOIO MEPepi3zy
OPUPOAHBOTO 3a13a, XpOMY. HIKENIO Ta cruiaBy. [1osicHITE OTpuMaHi
pe3yJbTaTH.

10. Hopaxyme MTOBHUM HGI/ITpOHHI/II/I r[epep13 JULSL IPUPOHBOTO oopy nipu

KIMHATHIN TeMHepaTypl B Jliana3oHi eHeprii Bixg le-5 eB no 20 MeB.

11.ITo6ymyiiTe MOTOYKOBI Epepi3u MOBHOrO HelTponHoro nepepizy °B, !'B

Ta TpUPOAHKOTO 00py. [losICHITE OTpUMaHi pe3yIbTaTH.

[TutanHs 1151 cCaMOCTIMHOTO MOTTMOJIEHOTO BUBYEHHS (TEMU JOTOBIACH):

1. OOGuucneHHs mepepi3iB A CIUIaBiB 3a gormoMororo koay MIXER.
2. OOGuwucieHHs mepepi3iB A XIMIYHUX CIONYK 3a gornomMororo koaxy MIXER.
3. OOuwncneHHs nepepi3iB A MPUPOIHIX €IEMEHTIB Ha OCHOBI IIEpepi3iB
130TOIMHUX KOMIIOHEHT 3a Jonomororo koxy MIXER.
Jlimepamypa:

OcnosHa: [1, 2, 10]
Honarkosa: [2, 5]
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V. METOJIWYHI BKA3IBKH 10 BUKOHAHHS CAMOCTIMHOI

POBOTHU

META 13ABJAHHSI CAMOCTIMHOI POBOTH
['omoBHa MeTa TPOBEICHHS CaMOCTIMHOI pOOOTH Toysirae y HEOOXITHOCTI
OUTBIII IIUPOKOTO OINIALYy TEMaTUKH Kypcy 3 BHUKOPHUCTAaHHSM MaTepiaiiB
MIJPYYHHKIB, TIEPIOJAUYHUX BHUJAaHb, HAYKOBUX Ipailb, MOHOTpadiii 3 oKpeMux

[MUTaHb JUCIUAILIIHHA.

BaximBoo CKIaA0BOKO CaMOCTIMHOI pOOOTH CTYJACHTIB € BHUKOHAHHS

IHIUBIAyaJIbHUX POOIT.

BukoHaHHs 1HANBIAYaTIbHUX POOIT Ma€ HA METI:

— 3aKpiIUICHHS 3HaHb TEOPETUYHOTO KYPCY;

— HaOYTTs HaBUYOK OIpAIFOBaHHS HAYKOBOI JIiTeparypu (MoHOrpadiid, HayKOBUX

crarei);

— HampamoBaHHS BMIHb Ta HABUYOK PO3B’s3yBaHHs (DI3UUHUX 33/1a4;
— HaByaHHSI €()EKTHBHOMY BHKOPUCTAHHIO (DI3MKO-MATEMaTHYHHUX JIOBIIHHKIB,
SHIMKJIONE1M (BKIIIOUHO 3 on-line iHpopMmaIli€ro) 1 T. 1H.

3MICT CAMOCTIMHOI POBOTH

[HTepHeTIBChKMIA 1OCTYI 10 010:110TEK
SAEPHUX TaHUX.

Ne . dopma
TeMu 3aBranHs Jliteparypa KOHTPOJIO
1 SnepHi gaHi Ta 3aCTOCYBaHHS X JUIs 1,2,3 OnuTyBaHHS,

HAyKOBO-1H)KEHEPHUX PO3PaXYHKIB. nepeBipka
[{eHTpH siAEpHUX TaHUX. KOHCITICKTY,
3aziayl perioHaJbHUX Ta HALIOHAJIBHUX BHCTYIIH B
[1A/1. ba3oBi Ta cneriani3oBaHi ayJIuTopii,
010J110TEK SAEPHUX JTAHUX. po6orta Ha IIK.
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bazoBi 0ib6mioTexkn saepHux nmaHux | 1,2, 4-6 OnutyBaHHS,
(excriepuMeHTaNbHI, CTPYKTYypH AJIpa, nepeBipka
616morpadiuHi). KOHCIIEKTY,
Crpykrypa  0i0JI0TEKM  OLIIHEHUX BUCTYIIU B
AIEPHUX  JTAHUX CTPYKTYpH  sijpa ayJIuTopii,
ENSDF Ta  OCHOBHI  NPUHIHIHU po6ora Ha IIK.
MoOy10BH. CSISRS/EXFOR —

010yoTeka eKCTIIEPUMEHTATLHUX

AIEPHUX JTAHUX.

CtpykTypa Ta OCHOBHI MPUHIIMITH

noOy0BH.

3aranbHa cTpykTypa, BmicT BOSMI, | 1,2, 7-8 OnutyBaHHS,
1AeHTU(IKALlls MaTepialiB Ta peakilii, nepeBipka
3aKOHU IHTepHOJALIT, MIPUHLIAII KOHCIIEKTY,
nooynosu bOSJ (ENDF/B dopmar). BUCTYIIH B
®dopmat npeactasiaenns OS]l B daitmi ayauTopii,

1: 3arampHO-omucoBa iHdoOpMaIis Ta po6ora Ha [IK.
CepeaHl BUXOIU HEUTPOHIB IIPH MO,

dopmaT mpeaCcTaBIEHHS TapaMmeTpiB

pPE30HAHCIB B 00JIACTI PO3AUICHUX Ta

HEPO3AICHUX PE30HAHCIB.

dopMmaT MTPEACTABICHHS MOTOYKOBUX

HEPE30HAHCHUX IMEepEPI3IB.

[IpoGnemMu  oTpumMaHHS  ICTHHHHUX

MIOTOYKOBHX NIEPEPI3IB.

dopmar  mpeAcTaBIEHHS  KyTOBHX,

CHepreTUYHUX  Ta  CHEPreTUYHO-

KyTOBUX  pO3MOAUIIB  BTOPUHHHUX

JaCTHUHOK (O3HANOMIICHHS).

Crnermiaji3zoBaHi npobaemHo- | 1, 2, 7-8 OnuTyBaHHS,
opieHTOBaH1  OIOJIOTEKH  SAEPHUX nepeBipka
nanux. [Tpuaiunm mo6ymoBu. OCHOBHI KOHCIIEKTY,
npaBuia MpUd BUOOpPI YW MIATOTOBII BHCTYIIH B
creniagi30BaHuX 6i0mioTek A ayJIuTopii,
IIPOBEICHHS HayKOBO-1H)XKEHEPHUX po6ora Ha [1K.

PO3PaXyHKIB.
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Hoctyn no komn'"torepHux nporpam ta | 1,2, 7,8, 10 | OnuryBanHs,
MPOrpaMHUX KOMIUIEKCIB JJisl poOOTH 3 BHUCTYIIH B
BOA/I. ayJIuTopii,
OcCHOBHI Ta JIONOMIXKHI TPOrpamMHi O3B’ sI3aHHS
npoaykTu s poootu 3 BOS/I. 3aJ1a4 B
BepudikoraHni, ilieH30BaH1 MpoOrpaMHi ayauTopii,
MPOJTYKTH. nepeBipka
BuxopucranHs nporpam 3 KOMIUIEKTY CaMOCTIIHOTO
AUX-2015. PO3B’sI3aHHS
3amay (pobota
3 Mporpamamu
Ha [1K) .
Bukopucrtanus kogy LINEAR s 1,2,7,8,10 | OnuryBaHHs,
MPOBEJICHHSI JIIHIapHu3allii nepepiziB BHUCTYIIU B
peaxiiii. ayJIuTopii,
Bukopucrtanns kony RECENT s O3B’ sI3aHHS
OOYHUCIIEHHS] TOTOYKOBUX 3asia4y B
CHEPIreTUYHO-3AJIC)KHUX MEePepi3iB. ayauTopii,
Bukopucranns kony SIGMAI nns nepeBipka
BpaxyBaHHs edekTiB J[omiepiBChKOro CaMOCTIIHOTO
YIIMPEHHS Mepepi3iB s Oy Ib-SKOi PO3B’sI3aHHS
noTpiOHOT B 3a71a41 TEMIIEpaTypH. 3amay (pobota
Bukopucrtanns kogy GROUPIE niis 3 mporpaMamu
OOYMCIICHHS HEEKPaHOBAHUX Ha [1K) .
OaraTorpynoBHuXx mepepisis,
CaMOEKpaHOBaHUX 0araTorpymnoBuX
nepepisib.
OOuuncneHHs nepepiziB s CIUIABIB,
XIMIYHUX CIOJIYK Ta MPUPOIHIX
€JICMEHTIB Ha OCHOBI TIepepi3iB
130TOMHUX KOMIIOHEHT. BuKopucTaHHA
kony MIXER
Crpyktypa moOymoBu mporpamuuoro | 11,12 OnuryBaHHS,
komiuiekcy NJOY. BUCTYIIU B
Buxopucranuss moayms  MODER, ayJIuTopii,
MODER, RECONR, BROADR. PO3B’sI3aHHS
UNRESR, GROUPR, GAMINR, 3a/1a4 B
ACER 3 mnporpaMHUOrO KOMILIEKCY ayJIuTopii,
NJOY. nepeBipKa
CaMOCTIIHOTO

O3B’ I3aHHS
3ama4 (podota
Ha [1K).
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Ne | Hazea memu Kinvkicmo
200UH

1. | Iliocomoska 00 nomouHux npaKkmuyHux 3aHsams 9

2. | Buxonanns nomounux npakmuyHux 3a60aHb 9

3. | Onanysanns mamepianie nexyii ma 000aAmMKOBUX NUMAHb i3 14
3ACMOCYBAHHS OCHOBHOI ma 000amMK0o80i limepamypu

4. | Inousioyanvhi koncynremayii 3 guxkiadaiem 2
BChOI'O 34

3.

3aBnanHs (3a1a4i, BIPaBH) AJf CAMOCTIHHOI po0oTH

ENDF/B-VII.1 11-NA-23

Uu pinutbest aapo?

Yu € 00macTh po3AIICHUX Ta/9l HEPO3ALJICHUX PE30HAHCIB?
SIkmo €, K1 popMaTi3Mu BUKOPUCTOBYIOTHCS?

Sxuii crin aapa 11-NA- 237

Paniyc not. po3cisiHua?

CK1JIbKY PE30HAHCIB, CKUIBKY XBWIb? UM 111 BCIX MOMIIMBUX CTaHIB

(KyTOBHMX MOMEHTIB) 3aJIaHO 1H(OpMaIlito Mpo pe3oHaHCH?
Eneprist peonancy, noBHa, HEUTpOHHA, FTaMMa IUPUHU?

JEFF-3.2 68-Er-162

[TopaxyBaTtu ycepennenuii moBHUN HEHTpOHHMI riepepi3 B obnacti 0.005 eB
- 7 MeB s remneparypu 300 K 3 Tounictio 1%. CriexTp 3BaKyBaHHS
3anano Ha rpadiky. [ToOynyBaTu rpadiqyHO MOTOYKOBI Ta TPYIOBUI TIEpepis3.

100000 l

- 10000

rel. un

1000

100

Weighting function

10*10°10%10"10°10"10°10°10* 10°10° 10’
Energy, eV

JENDL-4.0 24-CR- 52

2 prHI/I. E 1 MiH:O .O 1 GB, E 1 Makc— 1 KGB, E2M1H: 1 KGB, E2MaKC: 1 MGB, CHGKTp

3Ba)KyBaHHS — HE3aJICKHUMN BiJ €HEPrii.
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[TopaxyBaTu ycepeaHeH1 IpyIoBl Epepi3u A peakiii n,tot (TOYHICTh
0.1%, t=90°C). ITo6yayBaTH IOTOYKOBI Ta IPYNOBi MEPEPI3H.

Sxi pakTopu pe30HAHCHOTO CaMOEKpaHyBaHHS JJIA LUX JABOX TPyl IpH
Sigma-0=1/4?

CENDL-3.1 11-NA-23

Yu pinuthbes aapo?

Uwu € o061acTh pO3a1JIEHUX Ta/9U HEPO3IIJICHUX PE30HAHCIB?

ko €, sxi popMaizMu BUKOPHUCTOBYIOTHCS?

Sxwnii cinin saapa 11-NA- 23?7

Paniyc not. po3cisinus?

CKIJTbKM PE30HAHCIB, CKUIBKY XBHJIb? UM /IS BCIX MOXKIIMBUX CTaHIB
(KyTOBHX MOMEHTIB) 3aJ1aHO 1H(OPMAIIiIO TTPO PE30HAHCH?

Enepris pe3onancy, noBHa, HEUTPOHHA, FTaMMa [IUPUHU?

JEFF-3.2 19-K — 41

3 rpynu: E1ix=0.0001eB, Elyac=1€B, E2yis=1€¢B, E2ya=1keB,
E2uvir=1keB, E2yvae=20MeB cniekTp 3BakyBaHHS — HE3aJIEKHUMN B1Jl €HEPT1i.
[TopaxyBaTtu ycepeaneHi rpynoBi nepepisu s peakiii n,el (tounicts 1%,
t=190°C). [ToOymyBaTH MOTOYKOBI Ta IPyIIOBI IEPEPI3H.

Sxi pakTopu pe30HAHCHOTO CaMOEKpaHyBaHHs I LIMX 3-X TPyN NpU
Sigma-0=1?

ROSFOND-2010 ITopaxysaru nepepis n, y NaCl (tounicts 0.1%, t=20°C).
[To6ynyBatu rpadiku mux nepepizie ais Na, Cl ta NaCl. Uu BipHO
MOPaxoOBaHO epepis?

SIxi mepepizu ana Na, Cl Ta NaCl npu eHeprii HaniTalouux HEUTPOHIB, 10
HAa3MBAIOTh «TETUIOBOIO TOUYKOIO»?

BROND-2 2 92-U - 235

Yu minmutees sapo?

Uu € 065acTh pO3AUICHUX Ta/9M HEPO3IIJIEHUX PE30HAHCIB?

SIkmo €, ki popMaTi3Mu BUKOPUCTOBYIOTHCS?

Sxnii crin anapa 92- U - 2357

Paniyc not. po3cisiHHA?

CKI1JIbKY PE30HAHCIB, CKUIbKY XBWIIb? UM 111 BCIX MOXJIMBUX CTaHIB
(KyTOBHMX MOMEHTIB) 3aJIaHO 1H(pOpMaIlito Mpo pe3oHaHCH?

Enepris pe3oHaHcy, IOBHA, HEUTPOHHA, FaMMa, ... ITUPUHU?

ENDF/B-VIIL.1 Iopaxysaru nepepis n,y H>O (tounicts 0.1%, t=30°C).
[ToOynyBaTu rpadiku nux nepepizis aias H, O-16 ta O-17. IlopaxyBaru
ycepeanenuii rpynosuii nepepiz Eluin=1€B, Eluae=1keB, , cnextp
3BaxyBaHHs — 1/E. [1o6ynyBaTi MOTOUYKOBI Ta IPYIOBI IEpepi3u HA OJHOMY
rpadiky. Ski pakTopu pe30HaHCHOTO CaMOEKpaHyBaHHS ISl [IUX JBOX IPYII
npu Sigma-0=1/8?
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9. ENDF/B-VIL.1 ITopaxysaru nepepis n,f mis U>Os (tounicts 0.1%, t=30°C
ta 300°C). ITo6ymyBatu rpadiku nux nepepizis mig U-235, U-238, O-16 ta
O-17 npu pi3aux Temreparypax. [loscautu rpadiku.

VI. ©OPMHU TA METOJIHU KOHTPOJIIO

META I ®OPMMU ITOTOYHOI'O KOHTPOJIIO

MeTa MOTOYHOrO0 KOHTPOJIIO — OILIHUTU CTYIMiHb 3aCBOEHHS TEOPETUYHOIO 1
MPaKTUYHOTO MaTepiaay Ta pPIBeHb 3HAaHb CTYACHTIB 3 BIUAMOBIIHUX PO3ILTIB
JTUCIIMILIIHHA.

Pigenv nomounux 3Hanb oyiHIOEMbCA 8 OANAX NO KONCHOMY 13 nepeddaieHux
8U0I68 NPAKMUYHUX 3A80AHb OKDEMO.

—  8OJOOTHHSA MEOpeMUYHUM MAMePIaniom,

—  PO3YMIHHS CYMHOCMI (DI3UUHUX ABULY,

—  @MIHHA poOUMU OYIHKU 30 NOPSAOKOM GEJIUYUH,

— PO38’A3aHHA 3a0ay AHAIMUYHO20 XAPaKmepy;

— P038’A3aHHA 3a0ay 0OYUCTIOBATLHO20 XAPpAKMeED)Y.

3rilHO0 10 METOAMKHA PEUTHHIOBOI OLIHKM IMOTOYHUUA PEUTHHI acHipaHTa
PO3paxoBYEThCS SIK CyMa OalliB 3a BCIMa BUaMU MTPAKTUYHUX 3aBJIaHb, KOJOKBIyMY
Ta KOHTPOJIbHOI POOOTH (ILJTIOC MMOKA3HUKH B1J[B1TyBaHHS JICKI[IMHUX Ta MPAKTUYHUX
3aHSTh) 1 HAPOILLYETHCS MPOTATOM CEMECTPY.

AcmipaHTH, MOTOYHI 3HAHHS SKUX OIlIHEeH1 Ha “‘He3amoBuLIbHO” (0-29 GaniB),
BBAXKAIOTHCS HE aTECTOBAHMMH 1 JI0 ICMIUTY 3 JAMCLUMIUIIHM HE JOIMYCKAIOTHCA.
AcmipaHTH, K1 32 poOOTy B cemecTpi Ta Ha icnuTi HaOpanu 30-59 GamiB MaroTh
IIPaBO HA MEPECKIIATaHHS.

META I ®OPMU MIJICYMKOBOI'O KOHTPOJIIO 3HAHb

[TincyMKOBHI KOHTPOJIb 3HAHb 3/1MCHIOETHCSA HAIPHUKIHII CEMECTPY LUISIXOM
CKJIaJIaHHS 1CIIUTY.

Jlo icnuTy 10MyCKatOThCS aClipaHTH, K1 MatOTh HEOOX1THUM PIBEHb OTOYHUX
3HaHb.

IcnuT npoBOAUTRECS B 3MiIIaHIA GopMi, IO 3aBAAHHSX K1 CKJIaJIEHI HA OCHOBI
nporpaMu Kypcy Ta MarOTh OJHAKOBUM pIBEHb CKJIAAHOCTI. Ha miaAroTtoBky
BIIBOJUTHCS 2 akajemiuHl roauuu. Ilin yac mpoBeneHHS ICIUTY O3BOJISIETHCS
KOPUCTYBATHUCS] KOHCIIEKTOM.
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HNUTAHHA IJIA IIATI'OTOBKH 10 ICIIMTY

1. SIki € perioHabHI UEHTPH AJEPHUX JTAHUX?

2. 3ajayl perioHaJIbHUX UEHTPIB SIEPHUX JaHUX ?

3. Sky indopmarriro MOKHA OTPUMATH, BUKOPUCTOBYIOUYH CaliTH PETiIOHATLHUX
IIEHTPIB AJEPHUX JTAHUX?

4. SIki € HallOHAJIBHI IEHTPH siIepHUX JaHuXx? 3agaul HarioHabHUX LIS /]?

5. Sxy iadopmarriro MoKHA OTPUMATH, BUKOPUCTOBITIOUN CAaWTH HAIllOHATHHUX
LAJ1?

6. CTpykTypa cailTy YKpaiHChbKOTO HeHTpY snepHux aanux (YxpLISA1)?
Indpopmariitne HanoBuenns caty YkplIA? 3anaui Ypl{A/1?

7. SIki1 6a30B1 Ta cneuianizoBani b /] MoxHa oTpuMaTH, BUKOPUCTOBYIOUH CalTH
LUEHTPIB SAEpHUX JaHuX? Sk 11e 3poouT?

8. Sxa indopmarris B 6i16mioreni CSISRS/EXFOR?

9. Sdxa indopmarris B 6i6mioreni ENSDF?

10. Ska inpopmaris B CINDA, NSR?

11. Sk inentudikyrotbes nHykmian 8 BOSJ?

12. Ilo € o3Hakor0 KiHIA ceKIlii, paitny, Marepiany, 610moTexkn? CKUIbKU (ailiniB
Moxe OyTu i Hykiia B BOSI L, sk BoHM BIIOpsiIKOBaHi, sika iHdGopMaliis B
KOKHOMY (haiini?

13. Slki 3akoHHU iHTEpMHOJIALIi 3acTocOBYIOTHCS B BOS ], HaBimo?

14. SIxa iadopmarris 3amucana B MF=1 MT=452?

15. SIxa indpopmarris 3anucana B MF=1 MT=455?

16. SIxa inpopmarris 3anucana B MF=1 MT=456?

17. SIxa inpopmaris 3anucana B MF=1 MT=458?

18. Axi moxeni BukopucToByrThesa B BOS ] mis mpeacraBiacHHs mapaMeTpiB
PE30HaHCIB B 00J1aCTi PO3/IJICHUX PE30OHAHCIB?

19. Sxi Mmoaeni BukopucToBytoThcs B BOSIJI ny1st mpeicTaBieHHs mapamMeTpiB
PE30HAHCIB B 00J1aCT1 HEPO3IIJICHUX PE30HAHCIB?

20. Sxa iHdopmarris 3anucana B 3-my ¢aiiai BOSJ?

21. Y1 MOXIIMBO OTpUMATH 1HGOPMAITIIO 1010 apIliaJbHUX MIepepi3iB B3aeMO/Iii
HEUTPOHIB 3 HYKJIiI0M Oe3nocepenabo 3 BOSAJI (06e3 mpoBeaeHHS po3paxyHKIB)?
22. Sxi moneni BUKOpUCTOBYI0ThCSl B BOS ] st mpeacTaBiieHHs] KyTOBUX
PO3MO1I1B BTOPUHHUX YaCTUHOK?

23. Sxi moneni BUKOpucToByoThesi B BOSJl nist npencraBieHHs] eHEPreTUYHUX
PO3MO/ITIB BTOPHHHUX YaCTHHOK?

24, Sxi moneni BUKOpucToBYy0ThCst B BOS ]I niist mpeacraBiieHHs] eHepreTUYHO-
KYTOBHX PO3IO11iB BTOPUHHUX YaCTUHOK?

25. Sk orpumaru audepeHItiaibHI Iepepi3u po3CiTHHSI BTOPUHHUX YaCTHHOK 3
BOSA?

26. IosicHITh unM Bipi3HAIOTHCS 0a30B1 B/l Big mpo6ieMHO-Op1EHTOBAHUX
616soTek saepHux aaHux. HaBeniTe mpukiaan HalO1IbII BIIOMUX
creriaiizoBanux 010110TEK.
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27. JlocTyn 10 KOMIT FOTEPHUX MPOrpaM Ta IPOrpaMHUX KOMIUIEKCIB A1 poOOTH 3
BOA.

28. OCcHOBHI Ta JOMOMIXH1 ITpOrpaMHi NpoyKTH JJist podotu 3 BOS/I.

29. Ins yoro BUKOpUCTOBY€EThCS nporpama CR-LIB?

30. st yoro BukopuctoByetThes nporpama PD-ORI?

31. dns voro BukopuctoByroThes nporpamu LIN, REC, SIG, GRO, MIX?

33. Ins yoro BukopucroByethcs nporpama LINEAR?

34. JInsa yoro BUkopuctoByeThCs nporpama RECENT?

35. Ins yoro BUKOpUCTOBY€ThCS nporpama SIGMAT1?

36. IloscHITH 110 HA3UBAIOTh TPYTIOBUMH TE€pEPi3aMu, JJIsI YOTO BUKOPUCTOBYIOTh
dbyHK1ii 3BaKyBaHHA, 5Ki (akTOopu Tpeba BpaxOBYBaTH IPHU CTBOPEHHI IPYIIOBOT
CTPYKTYpH?

37. IIlo Take pe30HaHCHE CaMOEKpaHyBaHHS, MOBHICTIO €KPAHOBAHI Iepepi3u Ta
HECKIHUYCHHE PO30aBICHHS?

38. Jlust yoro BukopuctoByeThes nporpama GROUPIE?

39. 1ns yoro BukopuctoByeTbes nporpama MIXER?

40. CtpykTypa no0yaoBu mporpamHoro komriekcy NJOY?

41. dns yoro BukopuctoBytoThcss Moayiai MODER, MODER, RECONR,
BROADR. UNRESR, GROUPR, GAMINR, ACER 3 nporpaMHUOTO KOMILUIEKCY
NJOY?

42. TlopaxyBaTu JyIs 33JIaHOTO HYKJIia 3aJIaHUK yCepeTHCHU HEHTPOHHU I
nepepi3 B 3aJjaHiid 00J1acTi ISt 3aaHO01 TeMIIepaTypH 3 3a7aHor0 TouHIcTIO 1%.
[TobynyBaT rpadiuHO MOTOYKOBI Ta TPYHOBHI HIEpepis.

42. IlopaxyBaTu AJig 33/1aHO1 KOMITO3HIIIT MaTepialliB 3aJaHuil ycepeqHeHU
HEHUTPOHHUI TTepepi3 B 3a/1aHiil 001aCTi IS 3a7]aHOT TEMIIEPATYPH 3 3aJJaHOI0
TouHicTIO 1%. [loOynyBatu rpadidyHO NOTOYKOBI MEPEPI3H.
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VIL. KPUTEPII OLIIHIOBAHHSA 3HAHB I BMIHb CTYJIEHTIB, YMOBHU
BU3HAUYEHHSI HABYAJIBHOI'O PEUTUHTY

PiBeHb MOTOYHMX 3HAHb ACHIPAHTIB OLIHIOETHCS BIAMOBIIHO JI0 METOIMKHU
pelTUHIroBOi OLIHKU. CyTHICTh METOJUKHM MOJSAra€ y BU3HAYEHHI MOTOYHOIO
pEeUTHUHTY CTyAEHTa, IO PO3PaXOBYEThCA SK cyma OalliB 3a BCIMa BHUIAMHU
OPaKTUYHUX 3aBIaHb Ta pe3yjbTaTaMU CaMOCTIMHOI pPOOOTH 1 HAPOIILYETHCA
IPOTATOM CEMECTPY.

Obcse Maxcumanvua
Buo pobomu 3a KinbKicmb 6anie
cemecm 3a 8UKOHAaHy pobomy
p

Teopemuune numanms 4 Kooicna npasunvua i smicmosna 8ionogion - 1 oan.
(npocme) Bcvoeo 3a cemecmp — 4 banu.
Teopemuune numanus 4 Kooicna npasunvua i smicmosna 8ionogios - 2 oanu.
(ycknaonene) Bcevozco 3a cemecmp — 8 banis
Po3é’a3yeanns 3aoau 2 Kooicne npasunvue po3e’ssanusn — 5 b6anis.

Bcevoeo 3a cemecmp — 10 b6anis
Ilposedenns 1 Kooicne npasunvhe po3e’sazanns 3a60anus — 5 oanis.
KOJIOK8IyMY ma Bcwvoeo 3a konoxeiym ma konmponwvny pobomy — 10 6anie
KOHMPObHOL pobomu
Biosioysanmus nexyiti 16 Koorcna siosioana nexyis — 1 6an.

Bcvoeo 3a cemecmp — 16 banis
Biosioyeanus ceminapie 14 Koowcnuui siogioanuil ceminap — 1 6an.

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

KPUTEPII CKJIAJAHHS ICITUTY (3AJIIKY)

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

Maxkcumanvua xinokicmo 6anieé Ha nPogedeHHs Ni0CYMK08020 KoHmpoito — 40.
Kputepii ominku migcCyMKOBHX 3HaHb MPHU CKJIAJaHHI 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 6ionosioi na mecmu /000amko8i nUmManHs Yu po3e 30K 3a0ayi 10
BCHOI'O 40 banis

3a pesylbTaTaMu CKJAJ@aHHS ICOUTY (3aiKy) SIKICTh MIACYMKOBHX 3HaHb
acripaHTa OIIHIOEThCS 32 PEUTHHIOBOIO CHUCTEMOIO Ta TPAHCPOPMYETHCS B
HalioHaNbHY mikany Ta mkamry ECTS
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Tabnuus

[Topsiiok nepepaxyHKy peMTHHIOBUX MOKa3HUKIB HOpMOBaHOi 100-0aibHO1
YHIBEPCUTETCHKOI IIKAJIU OLIIHIOBAHHS B HAl[lOHAJIbHY 4-0ajbHy LKAy Ta MKy

ECTS.
3a mkaJnomw 3a HalliIOHAJILHOK0 HIKAJIOI0 3a mkaJnomw
YHiBEpPCHUTETY ECTS
Icnur 3ajik
91-100 5 A
(BIIMIHHO) (BIIMIHHO)
81 -90 B
4 (ry>xe nobpe)
71 —-80 (mobpe) C
3apaxoBaHO (106pe)
66 —70 D
3 (3aJ10BUJIBHO)
60 — 65 (3a710BUJIBHO) E
(mocTaTHBO)
FX
30-59 (HEe3a0BUIBHO — 3
MO>KJIUBICTIO TIOBTOPHOT'O
2 ) He 3apaxoBano CK/IaJIaHHs)
(HE3a10BLIIBHO) F
1-29 (HE3aI0BUIBHO — 3

000B’I3KOBUM TIOBTOPHUM
KypcoMm)




