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I. HOSACHIOBAJIBHA 3AIIUCKA

ITIporpama 3 kypcy «Cy4acHi npo0JjieMu pi3uKM aTOMHOIO s/Apa i siAePHUX
peakmii» BIANOBiAa€ HABYAIBHOMY IUIAHYy IMIJATOTOBKM  acIIpaHTIB  3a
crietianbHicTIO 104 — @Di3uka ma acmponomia (rany3b 3Hanb: 10 - Ilpupoonuui
Hayku ), 110 37100yBalOTh OCBITHLO-KBaJII(p1KAIIHHUM piBEeHBb JOKTOpa (isocodii Ha
BiAMoBiAHIN ocBiTHIN niporpami [l HAH Ykpainu.

Kypc «Cy4acHi nmpo0jiemun QisMKu aTOMHOIO siApa i AAePHUX peakuin» €
HEOOX1THOI CKJIaJ0BOIO € CKJIaIOBOI0 BUOIPKOBUX HABYAIBHUX JUCHUIUIIH IIUKITY
npodeciitHoi Ta MpaKTUYHOIT MIATOTOBKU AOKTOPIB dinocodii 3a crieniansHicTiO 104
— Di3uKa ma acmpoHomi, HanpsiM MiAToTOBKHU: Di3uKa sApa, Gi3ruKa eTeMEeHTapHUX
YaCTUHOK 1 BHUCOKHX €HEPriii; simepHO-(pI3MYHI YCTaHOBKHU. BiH 1ae MOXIHMBICThH
O3HAlOMUTH acHipaHTIB 3 MOHATIHHUM amapaToM SAIEpHOi (I3UKU Ta SAECPHUX
peakKiliii, BIACTUBOCTSIMU SIAEPHOT MaTEpii, TCOPETUUHUMHU MOMAEISIMU ISl OMUCY
CTPYKTYpH Siep, SASPHUX peaKilii, MOMITy siep, TIraHTChbKUX MYJIbTUIIOJIBHIX
pe3oHaHcCiB, abda-po3paay, emicli YaCTUHOK Ta KJIacTepiB 3 sjep, KpameiabHOT,
CTaTUCTUYHOI Ta ONTHUYHOI MOJENEeH siiep Ta SJIEPHUX peaKIiid, 3JIUTTA sAep,
BJIACTUBOCTSIMU HAJBAXKKUX SJAEpP Ta SAPO-SAEPHOTO TMOTEHIlAny, a TaKOX,
TEOPETUYHUMHU METOAAMH PO3PAXYHKY LIUX BETUYHH.

Kypc «CyuacHi npo0jieMu (i3MKH aTOMHOIO siApa i siiepHUX peakuii»
BUKJIaJIa€ThCsA Ha 2 a0o 3 polll HaBYaHHS B BECHSIHOMY CEMECTPI1 Ta PO3paxoBaHUN
Ha 16 HaBUANbHMX THXKHIB (1O 2 ayj. Toj. IIOTHXKHS; JIeKlii). BuBueHHs Kypcy
nependavae ayauTopHy (Jiekiii — 32 roj.; KOHCYJbTaIis — 2 TOJ.) 1 CAaMOCTIHHY
pobory (92 rop.). 3arambHa KiNBKICTh TOJWH, BIJBEICHMX Ha OIAHYBaHHS
mucuumuniag — 120 (4 xpeautu €KTC).

MeTa AuCHUITIHN — 03HAWOMJIEHHS aCIIPAaHTIB 3 OCHOBHUMU ITOJOKEHHAMHU
AnepHoi  (QI3MKM Ta SAEPHUX pPEaKiliii, BIACTHUBOCTAMU SACpHOI Marepii,
TEOPETUYHUMU MOJICTISIMU JIJIs1 ONTUCY CTPYKTYPH SIAEP Ta SACPHUX PEAKIIIi.

3aBaanHsa — cpopmyBaTH y acmipaHTIB 0a30Bi 3HaHHS MNPO BJIACTHUBOCTI
AepHOi MaTepii, OCHOBHI SBHUIIA CTPYKTYpPU sJi€p Ta OCHOBHI THIH SAECPHUX
peakiiii, chopMyBaTH BMiHHSI TEOPETUYHOTO OMUCY SIACPHUX CUCTEM Ta B3aEMOJIT
aaep.

Cmpyxkmypa Kypcy

VY pe3ynbTari BUBYEHHS HABYAIBHOI TUCHUILIIHU aclipaHT MOBUHEH:

3uaTu: OCHOBHI OHSATTS MPO CTPYKTYPY SAEp Ta AAEPHUX peakiiid. Meroau
TEOPETUYHOTO OIUCY BIACTHBOCTEH OCHOBHUX Ta 30y/PKEHUX CTaHIB siaep. MeTonu
PO3paxyHKy SACPHUX PEaKIIii.

Bmitu: OnucyBatu Ta kinacudikyBaTH pi3HOMaHITHI 30y/DKEH1 CTaHi saep.
OmnwucyBatu Ta Ki1acu]iKyBaTH pI3HOMaHITHI sSiAepHI peakiii. BukopuctoByBaTH B
pO3paxyHKax 3aKOHM 30€peKEeHHs Ta BJIACTHUBOCTI HYKJIOH-HYKJIOHHOI B3a€MO/III.
OpientyBatucst y A000pl CHEHIaIbHOI Cy4YacHOI HAyKOBOi JIITepaTtypu Ta
CaMOCTIIHO MPaLOBaTH 3 HEIO.

Micne mucuumiIinm (8 cmpykmypHo-102iuHil cxemi nid2omosku ¢haxieyis
8i0nosiono2o Hanpsmy). BubipkoBa HaBuangbHa quctuiuiiHa «CydacHi mpoojaeMu



(i3MKH aTOMHOrO siApa i siAepHUX peakuii» € CKIaJ0BOI0 LUKIY MPOoQPeciiHOl
HiArOTOBKH (DaxiBIIB OCBITHHO-KBaNI(DIKAIIIHOTO PIBHS <«JOKTOp (imocodiin.
Cucrema 3HaHb, OTpMMaHa MNpPU BUBYEHHI JIAHOTO KypCy, € HEOOXIJTHOW s
BUILHOTO O3HAHOMJICHHS 3 HAYKOBOIO JIITEPATyPOIO Ta PU BUKOHAHHI BIAMOBIIHUX
KBTI piKaLIHUX POOIT.

3B’5130K 3 iHmMMHU aucuumiiHamu. [Tpu BuBueHHi auciumuiing «CydacHi
npoodjeMn (Pi3MKH ATOMHOIO fAAPA i sIAEPHUX pPeaKuii» BUKOPUCTOBYIOTHCA
3HAHHS Ta BMIHHS, Ha0yTi aclipaHTaMH I11]1 Yac BUBYCHHS KyPCiB 3arajibHOi (hi3UKH,
CJICKTPOAMHAMIKH, aTOMHOI (p13UKH, CTATUCTUYHOI (PI3MKH, KBAHTOBOI MEXaHIKH,
OCHOB siIepHOT (13UKHU Ta SACPHUX PEAKITIH.



II. TEMATUYHUH IUIAH JUCLUIIJITHUA

Ne Ha3sBa temn Kinexicte rogua
Beboro | Jlekmiit | IIpaktmu- | Camocriitna | Koncyms-
HHUX Ta 1HAWBI1- Tarl1
3aHATH AyaJibHa
poboTa
Po3zain (3micToBHUI MoxyJb) 1. - - - - -
OcHOBHI BJIACTHBOCTI si/iep Ta
HAOJIMKEHHS J1JIs1 iX OMHUCY
Tema 1. Beryn. HaOnuwkeHHs s 8 2 - 6 -
OMUCY CTPYKTYPH sijiep.
Tema 2. CuJti Mik HYKJIOHAMH Y 8 2 - 6 -
siApax.
Tema 3. HaOJum:keHHSI CepeIHBOrO 8 2 - 6 -
noJjsi, norenniaa Byaca-Cakcona.
Tema 4. Po3niogiji HyKJIOHIB y siipax. 8 2 - 6 -
Tema S. Sapa 3 OKTYnoJbHOK 8 2 - 6 -
aedopmani€cro Ta porauiiiHi CIeKTPH.
Tema 6. T'iranTchbki MyYJbTHNOJbHI 8 2 - 6 -
Pe30HAHCH Y siAPaXx.
Bceboro no posaiay 1 48 12 0 36 -
Po3aia (3micToBHMI MOaYJIB) 2.
SlnepHi peakuii Ta po3naj siaep
Tema 7. CyyacHi MIKpOCKOMiYHi 8 2 - 6 -
Mo/ieJi IJIsl PO3pPaxyHKIiB siiepHO-
SIIEPHOT0 MOTEeHIiady.
Tema 8. IlpyxHe po3scisine sinep Ta 8 2 - 6 -
siIePHO-SIIePHUI MOTEHIiaJl.
Tema 9. 3nutTe anep. 8 2 - 6 -
Tema 10. Aab¢pa-po3nan: 8 2 - 6 -
eKCIePUMEHTAJIbHI J0CTiKeHHS Ta
CYYaCHi HAOJMKEHHS J1JIs1 OTHUCY.
Tema 11. KnacrepHuii po3nan — 8 2 - 6 -
HOBHH BU/I Pai0AKTUBHOCTI.
Tema 12. Peakuii 00MiHy HyKJIOHAMH 8 2 - 6 -
MiXK siIpaMHu.
Tema 13. CrarucTuuHMii po3naj siiep 8 2 6
Tema 14. Ilonin sigep: BiAKpUTTS Ta 8 2 6
OCHOBHI BJIACTHBOCTI.
Tema 15. Bractusocti yJ1aMKiB 8 2 6
MOJiJy.
Tema 16. CuHTe3 HAABAKKHUX 8 2 - 6 -
eJIEeMEeHTIB: Cy4acHi
eKCIepUMeHTAJIbHI JOCATHEHHS Ta
MojieJli OnmHcy CTPYKTYPH Ta CHHTE3Y
HAIBAKKMX sijiep.
Bceboro nmo posaisny 2 80 20 - 60 -
Icnut - - - - 2




Bcroro

130

32

96




3MICT KYPCY

Po3aisn (3amicrosuuii moxyan) 1. OCHOBHI BJIACTHBOCTI siiep Ta
HAOJIMKEHHS JIS IX ONUCY

TEMA 1. Beryn. HaGaukeHHs 11 OIMCY CTPYKTYPH sigep. Onuc AUCHMILIIHNA.
Merta i 3aB1aHHs Kypcy.

Onuc pucummiind. Meta 1 3aBaaHHs kKypcey. HaOmmxennss Tomaca-®epwmi.
Habnwxkennss wmonudikopanoro Tomaca-Oepmi. Habmmwkenus Xaptpi-Doky.
OCHOBHI BJIaCTUBOCTI si/Ipa Ta SJIEPHOI MaTepii.

TEMA 2. Cuiti Misk HyKJIOHAMHU y siIpax.
Cunu Ckipma, 'onsu, M3V, moaudikoBani M3Y. Po3paxyHKu BIaCTHBOCTEH siiep
3a JIONOMOTOI0 PI3HOMAHITHUX CUT y PI3HUX HAOTUKEHHSX.

Tema 3. HaOGumxkeHHs1 cepeIHbOro moJisi, norenuian Bynca-Cakcona. Teopis
000J1I0HKOBUX NonpaBok. Jlepopmaris sinep, macu saep, 6ap’epu NOALTY.

Tema 4. Po3noaiyn HyKJIOHIB y siApax.

3apsaoBuii po3noAin y siapax. Moaeni i1 004KMCIIeHHs pO3NOALTY HYKJIOHIB sipax.
Po3noain HyKJIOHIB y siipax BHJAaJ€HUX Bij JiHII Oera-ctabiibHOCTI. Po3noain
HYKJIOHIB Yy JIpax Ta BJIACTUBOCTI JIEPHO-SAEPHOI B3aEMO/III.

Tema 5. Sapa 3 OKTYNoJbHOW aedopMalicl0 Ta POTANIAHI CHEKTPH.
BiOpariiina—o0epTanibHa  MOJENb S€p 3 KBAAPYNOJIBHOIO Ta OKTYMOJIHHOIO
nedopmartiero. Iligcuneni numonbHI MEpexoal y SApax 3 KBAAPYIMOJBHOIO Ta
OKTyNoJbHOIO nedopmartiero. [lonsgpusamiinuii AUNONBHUN MOMEHT y SApax 3
KBAJIPYIIOJIbHOIO Ta OKTYIOJNbHOIO jAedopmaliiero. ATOMHI KjlacTepu 3
KBaJIPYIIOJIHOIO Ta OKTYHOJBHOIO J1e(hopMalli€to.

Tema 6. I'iraHTcbKi MyJIbTHIIO/IBbHI PE30HAHCH Y A/ApPaXx.

['iraHTChbKI JUIOJNIBHUM pPE30HAHC: BIAKPUTTSA Ta MPOCTH Teopli. [30ckansapHi
TIFAHTCbKI  MOHONOJIBHUM, JWUIMOJIBHUM, KBAAPYNOJbHUM Ta OKTYHOJbHUN
pe3oHaHcl. [30BeKTOpHI TIraHTChbKi MOHOTIONBHUM, TUTIONBHUH, Ta KBAAPYIOJIbHHMA
pe3onanci. IlepeximHa TycTWHaA, TpaHWYHI YMOBH, 3B'S30K 31 CTHUCKAJIBHICTIO
AJIepHOI MaTepii Ta eHepriero cuMeTpii. BiracTuBocTi siiepHoi MaTepii.

Po3pinn (3mMicToBHMI MOayJib) 2. AlnepHi peakuii Ta po3naj sjaep

Tema 7. CyuyacHi MiKpocKomiuHI MoaeJi ISl PO3PAXYHKIB S1IEPHO-SIIEPHOTO
MOTEeHIiaJTy.
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PiznomaniTHI ()eHOMEHOJIOTIUHI HAOMMKEHHS TSl SICPHO-SICPHOTO MOTEHITIATY.
[Torenuianyu Mixk chepUIHUMU SAPAMU, MK cPepuIHIM Ta AEPOPMOBAHUM SIPOM
Ta MIX JABOMa J1Ie(pOPMOBAHUMU SAJIpaMHu.

Tema 8. IIpy:kHe po3cisiHe sigep Ta s/iePHO-sIACPHUIA TOTEHLiaJ.
Paiiny>xHe po3cisiHe, po3CisiHE 3 ypaXyBaHHSIM BIJIITOBXYBaJIbHOTO KOPY Y SJEPHO-
SJIEPHO MOTEHIIaNY.

Tema 9. 3aurTs sigep.
[Tepepiz 3auTTA, sACpHO-AnepHUM moTeHIian. Ponbs nedopmarii, opieHTarii Ta
HYKJIOHHHX TIepe/ay y mij 6ap’€pHOMY 3JIUTTI.

Tema 10. Aab¢a-po3nmaa: exkcnepuMeHTAJbHI [JOCJHIKEHHA Ta Cy4YacHi
HA0JIMKeHHS U1 OIHUCY.

O06’eqnana Mozenb anb(a-po3nany Ta anbda-3axorieHHs. Anbda mepexoan Mix
OCHOBHMMH Ta MK OCHOBHUMH Ta 30y/’KEHUMH CTaHaMU siiep. Anbda-saepHuid
notexian. [lomyemMmipyyuHi CHIBBIAHOUIEHHS ISl PO3PAXYHKIB 4acy JKUTTA JJis
anb(a-po3mnany.

Tema 11. KnnacTepHuii po3naj — HOBMH BH/I Pali0AKTHBHOCTI.
ExcriepuMeHTanbHi Ta TEOPETUYHI JOCTIIKEHHS TPOIECY KIacTepHOTO pO3Maiy.
OcHOBHI (h€HOMEHOJIOT1YHI 1 TEOPETUYHI 3aKOHOMIPHOCTI KJIACTEPHOTO pO3Majy.
OpHo- Ta ABY-TIPOTOHHUUN PO3Ma sep.

Tema 12. Peakuii 00MiHy HyKJIOHAMM MiXkK sIAPaMH.
Ocuussatii KyToOBOro po3moaiTy MOB’si3aHl 3 00OMIHOM HYKJIOHIB MIX siIpamMH MpU
po3scisiHi. ['MnbokoHEeTpyKHE pO3CisiHE SAep.

Tema 13. CtaTucTuuHuid po3naj siaep.

CratuctuyHa Teopis po3naay KoOMOayHHa sapa. BumapoByBaHHS HEWTPOHIB,
IPOTOHIB, ajb(a YACTUHOK 3 KOMIAYHJ siipa Ta IIUPUHM BIJIOBIIHUX MPOLECIB.
CraTucTHYHUN NOAUT ApA.

Tema 14. Iloxin sinep: BIIKPUTTS Ta OCHOBHI BJIACTHBOCTI.

BinkputTss 1HAYKOBaHOTO Ta CHOHTaHHOTO ToOnUTy. EHepris 3B’s3Ky szep.
Eneprernuni ymoBu noainy. KpanensHa Mojaens nouty. 3aeKHICTh TOBEPXHEBOT
Ta KyJIOHIBCHKOI eHepriil siapa Bia nedopmartii saapa. bap’ep noniny. OnHoBuMipHa
Ta OaraToBHMIpHA TOTEHIIIIHA €HEpris siaep, 0 AUIATHCS. 3aleXHICTh BUCOTU
Oap’epy Bim gedopmariiitHoro mpoctopy. . Teopis OOOJIOHKOBHX IOIPaBOK.
Hedopmaris suep, macu siaep, 6ap’epu moniny. bap’ep momimy Ta 00OJOHKOBI
nonpaBku. J[Boropouii 6ap’ep.

Tema 15. BaacTuBocTi yJ1aMKiB moaisy.
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Posnoain eneprii mpu noxuni snaep. Kinernuna eneprist ynamkiB, aedopmariitna
€HEpris OCKOJIKIB Ta YUCJIO HEUTPOHIB, 10 BUIIPOMIHEH] yJIaMKaMH, T'aMa-KBaHTH,
0 BUOPOMIHEHI mpu mnoaun siaep. CUMETpUYHMI Ta aCHUMETPUYHHUI MOJLIL.
bararomo10Buif MOJUT Ta BIAMOBIAHI MOTEHIIHI MOBepxHI. Po3moain yinaMkiB
NOJIUTY B1JI YMCJa HYKJIOHIB Ta 3apsay. 3aJIeKHICTh PO3MOALLY YIaMKIB OALTY BiJl
quciia HyKJIOHIB Ta 3apsiy BiJl eHeprii 30y KeHHs siapa. MoientoBaHHS PO3IOILTY
yJIaMKiB IOy BiJl YKCJIa HYKJIOHIB Ta 3apsay. 3aTpUMaHHM MOl 3aTpUMaHi
HEeUTpoHU. YacoBe ysIBJICHHS PI3HOMAHITHUX MPOIIECIB MPHU MO sIpa.

Tema 16. CuHTe3 HAABAXKKUX €JEMEHTIB: CY4YacHi eKCIepMMEHTAJIbHI
AOCATHEHHS TA MOJeJIi ONHMCY CTPYKTYPH TA CMHTE3Y HAABAKKHX siiep.
ExcriepuMeHTH 3 Ba)KKMMHU 10HaMU Ha NpUcKopioBauax y lapmmranri, Himeuunna
ta JlyOHi1, Pocis. CTpykTypa HaJBaKKHX €JIEMEHTIB, MaridyHi 4ucia, oap’€py NoaLIy,
MOJIH pO3Mafy.

Jlitreparypa

OcHoBHa
1. B.IO. [denucos, B. A. Ilmoiiko. [IpoGremsl ¢u3MKK aTOMHOTO siapa U
sanepubix peakuuii / Kuis: KuiBcpkuii yniBepcuret, 2013.

2. b. U. bapn, 0. JI. 'onuap, E. B. Unonun, B. 0. I'onuap. Meron Xaprpu-
doxka B Teopuu sapa / Kuis: HaykoBa nymka, 1982.

3. B. B. Bonkos. fnepHbie peakuuu riyOokoHeynpyrux nepenad / Mockaa:
Dneprouznar, 1982.

JlonaTtkoBa

[S—Y

. 1. M. Kagenko, B. A. ITtoiiko. di3uka aTOMHOTO si/ipa Ta 4aCTUHOK / KHiB:
Kuiscbkuii yHiBepcutet, 2008.

2. JI. A. bynagin, B. K. TaprakoBcekuii. Anepna ¢izuka / Kuis: KuiBcbkuit
yHiBepcuteT, 2002.

3. B. M. Konowmuern. IIpubnnxenue JTOKaIbHOW IMJIOTHOCTH B aTOMHON U
anepuoi ¢pusuke / Kuis: Haykosa lymka, 1990.

4. B. I'. ConoBreB. Teopust aToMHOTO sifjpa: siaepHbie Moaenn / Mockaa:
Atommsgar, 1981.

5. A.T. Curenxo. Teopus paccesnus / Kuis: Buma mkona, 1975.

6. B. M. Coxkonos. IlmoTHOCTP ypOBHEW aTOMHBIX snep. — MockBa:
Atommsaar. 1985.

7. K. H. Myxun. DkcnepumenTtanbHas sanepHas ¢usuka. T. II. duzuka
AJIEMEHTapHBIX YacTull. — MockBa: DHeproatomusaart, 1983. — 376 c.
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HAIIIOHAJIBHA AKAJIEMIS HAYK YKPAITHU

IHCTUTYT AAEPHUX JOCJIIIKEHb

POBOYA IMPOI'PAMA JUCHUILJITHU

CYYACHI IIPOBJIEMH ®I3BUKH ATOMHOI O A/IPA I I/IEPHUX

PEAKI[IH

lNany3b 3HaHB,

CIIeIiabHICTh, OCBITHS

mporpama, OCBiITHBO-

KBaJTi(iKaliiHUIA piBEHb

OpranizaiiifHO-MeTOANYHA XapaKTEPUCTUKA HABYAIBHOI JUCIUILTIHI

AkanemiuHa XapaKTepUCTHKA

CrpykTtypa

10 — ITpupogHuvi HAYKH

104 — ®di3uka Ta
aCTPOHOMIsI

OcBiTHA porpama —
®izuka (TeopeTnuna

¢izuka)

JHloktop dinocodii

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

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

Kinekicte ECTS xpenuris: 4

* TUCHUIUIIHA MOJKE BUKJIAIATHCS
Ha 2 a0o 3 poili HaBYaHHS B
OCIHHBOMY a00 BECHSHOMY
cemecTpi

KuiekicTs roauH:
3aransHa: 130
Jlekmii: 32
[paxTuyni 3asstTs: 0
KoncynpTaris 2
Camocriitna po6ora: 96

Bun mincymkoBoro
KOHTPOJTIO: 1CTIUT

PoGoua

nporpaMa CKJaJieHa 0is 0okmopieé ¢hinocoghii — Oceimus npozpama

Dizuka s0pa, hizuxa eremeHmapHux YaCMUHOK i UCOKUX eHepaill; I0epHO-DI3UYHI

YCmMAaHoO6KU.

VYxknangau: Jlenucos B.1O., unen-kopecnongent HAH Ykpainu, mpodecop, 1oKkTop
b13UKO-MaTeMaTUYHUX HAYK
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I1L IUIAH JEKIIAHUX 3AHATH

META TA METOJIJMYHI OCOBJHUBOCTI IPOBEJAEHHS JEKIIN
[TpoBeneHHs NEKUIHHUX 3aHITHh HAIIJICHO HA JOHECEHHS 3arajbHUX 3HAaHb Ta
noOyZI0OBYy TEOPETUYHUX METOJIB IO JUCLUUIUIIHI, HAa CHPUSHHS PO3BUTKY Y
acIipaHTIB PO3yMOBOI AISTILHOCTI 1 PO3LIUPEHHS CBITOTIISIY.

Po30in (3micmosnuii mooyaw) 1. Knacuuna neioeanvha naazma

3anarrsa 1. TEMA 1. Beryn. HaGnukeHHst 1JI onucy CTPYKTYpH saep. Onmce
aucuuITing. Meta i 3aBIaHHA KYpCY.
[1maH.
1. Onuc quCUMILTIHM.
Mera 1 3aBIaHHS KypCy.
Ha6mmxenns Tomaca-Depmi.
Ha6mmxenns mogudikoBanoro Tomaca-®epwmi.
Habnmxenns Xaptpi-Doky.
OCHOBHI BJIaCTUBOCTI si/ipa Ta SJIEPHOI MaTepii.

AR

Jlimepamypa
[1-2]

3anaTTa 2. TEMA 2. Cwiti Misk HYKJIOHAMHU Y sIApaXx.
IInan.
1. Cunu Cxipma, ['onsu, M3V, moaudikoBani M3V.
2. Po3paxyHKH BIACTUBOCTEH sijIep 3a JOTIOMOTOI0 PI3HOMAHITHUX CUT Y Pi3HUX
HaOJIMKCHHSX.

Jlimepamypa
[1-2]

3anaTrra 3. Tema 3. HaOuu:keHHs cepeIHLOr0 MmoJiA, NoTeHuian Bynaca-
Cakcona.
[1man.

1. Teopist 000JIOHKOBUX MOTIPABOK.

2. Hedopwmaris saep, macu sep, 6ap’epu moainy.

Jlimepamypa
[1-2]

3ansaTrda 4. Tema 4. Po3noaiji HyKJI0HIB y sipax.
[Lan.
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3apa10BUl PO3NOALT Y sIIpax.

Mopgaeni 1uist 0OUKCIIEHHS PO3IOALTY HYKJIOHIB sSIIpax.

Po3nout HyKJIOHIB y si/ipax BUJAJIEHUX BiJl JiHII 0€Ta-cTabUIbHOCTI.
Po3noiis1 HyKJIOHIB y si/ipax Ta BJIACTUBOCTI SIACPHO-SJIEPHOT B3a€MOII1.

b

Jlimepamypa
[1-2]

3ansarTa S. Tema S. flapa 3 okTynobHO0 AepopMani€ro Ta poTaniiiHi CIEKTPH.
[1naH.
1. BiOpamiitHa—o0epTaibHa MOJENb sJIep 3 KBAAPYNOILHOI Ta OKTYIOJIBHOIO
nedopmMaiiiero.
2. TlipcunieHi AMMNOJBHI MEPEXOl y A/ipax 3 KBaJApPYyHOJIbHOIO Ta OKTYIOJIBHOIO
nedopmMalriero.
3. TlonspuzaniiHuii IUMOJBHUM MOMEHT Yy sJpax 3 KBaJpYyMoOJbHOK Ta
OKTYIIOJIBHOIO JiepopMaliiero.
4. ATOMHI K1acTepu 3 KBaJPYIOJIbHOIO Ta OKTYIIOJIBHOIO IeopMalli€lo.

Jlimepamypa
[1]

3ansaTTa 6. Tema 6. I'iraHTChKi MYJILTHIIOJIbHI PE30HAHCH Y SIAPAX.
[1maH.
1. TiraHTChKIM TUMOILHUM PE30HAHC: BIAKPUTTS Ta MPOCTH TEOPii.
2. I3ockaisipHi TITQaHTCHKI MOHOIOJIBHHM, TUIIONBHUM, KBaapYMOJIbHUN Ta
OKTYTOJBHUN PE30HAHCI.
3. I30BeKkTOpHI TIraHTCHKI MOHOMOJBHUN, IUMOJIBHUN, Ta KBaJAPYHOJIbHUN
pe30HaHCI.
4. IlepexigHa I'yCTUHA, T'PAaHUYHI YMOBH, 3B'A30K 31 CTUCKAJIBHICTIO SJIEPHOT
MaTepii Ta €eHEPri€r0 CUMETPII.
5. BumactuBocTi sepHOi MaTepii.

Jlimepamypa
[1-2]

3anarrsa 7. Tema 7 Cy4acHi MiKpOCKONiYHI MoJeJIi 1JI PO3PAXYHKIB fi/IePHO-
SIIEPHOTI0 NMOTEeHLiaxy.
[1man.
1. Pi3HOMaHITHI (EHOMEHOJOTIYHI HAOMMKEHHS I SJACPHO-SIACPHOTO
MOTEHIIIAITY.
2. TloreHuianu Mixk cepUUHUMHU pamMu, MK cPeprUuHUM Ta Ae(POPMOBAHUM
SAIPOM Ta MIXK ABOMA 1€(pOPMOBAHUMHU SAJIpaMHu.

Jlimepamypa
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[1-2]

3ansaTrda 8. Tema 8. IlpyskHe po3cisiHe sizep Ta siiePHO-1IEPHUN MOTEHIIAJI.
[Lan.
1. PaitmyxHe po3cisiHe.
2. PoscissHe 3 ypaxyBaHHSM BIAIITOBXYBAJIBHOTO KOPY Y SAIEPHO-AIEPHO
MOTCHITIAITY.

Jlimepamypa
[1]

3ansarTa 9. Tema 9. 3auTTa saep.
[1nmaH.
1. Ilepepi3 3nuTTs, AACPHO-AACPHUMN TOTEHITIA.
2. Ponp pedopmaiiii, opieHTalii Ta HYyKJIOHHHX Tiepenad y mij Oap’epHOMY
3ITUTTI.

Jlimepamypa
[1]

3anarra 10. Tema 10. Aub¢a-po3nan: eKcnepuMEHTANbHI JO0CTIIKEHHSI Ta
Cy4YacHi HAOIMKEHHS JJIS ONHCY.
[1maH.
1. O6’ennana Mmojenb ab(a-po3nary Ta anbha-3axorIeHHs.
2. Anbda mepexoam MK OCHOBHMMH Ta MK OCHOBHUMH Ta 30yIKCHUMH
CTaHaMH SiAep.
3. Anbda-anepHuil moTeHIal.
4. TlomyemnipuyHi CHIBBIIHOIICHHS JJIsl pO3PAaXYHKIB Yacy *KHUTTS IJs anbQa-
po3nany
Jlimepamypa
[1]

3anarTsa 11. Tema 11. KnacrepHuii po3naa — HOBU BUJ Pali0AKTHBHOCTI.
[Inan.
1. ExcriepuMeHTanbHl Ta TEOPETUYHI IOCIIKEHHS MPOIECy KIACTEPHOIO
posmnany.
2. OcHOBHI ()EHOMEHOJIOTIYHI 1 TEOPETUYHI 3aKOHOMIPHOCTI KJIACTEPHOIO
posmnany.
3. OnHO- Ta ABY-IIPOTOHHUM pO3Ma SIEp.

Jlimepamypa
[1]

3anarra 12. Tema 12. Peakuii 00MiHy HyKJIOHAMHU MK siApaMH.
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[Inan.
1. Ocummsmii KyTOBOTO PO3MOALTY OB’ A3aH1 3 00MIHOM HYKJIOHIB MIX siApaMu
IIPU PO3CISHI.
2. I'muGokoHenpy He PO3CISHE SAEP.

Jlimepamypa
[1-3]

3aunarrsa 13. Tema 13. CraTuctudyHuii po3nan siaep.
[1naH.
1. CtaTucTuuHa TeOpis po3Maay KOMIAyH I sapa.
2. BunapoByBaHHS HEUTpPOHIB, MPOTOHIB, aib(pa YaCTUHOK 3 KOMIIayHJ siApa Ta
HIMPUHYU BIAMOBIHUX MPOILIECIB.
3. CTaTUCTUYHUM MO sIpa.
Jlimepamypa
[1]

3anarrsa 14. Tema 14. Iloagin sigep: BiAKPUTTH Ta OCHOBHI BJAaCTHBOCTI.

ILinan.

1. BigkputTTs iHAYKOBAHOT'O Ta CIOHTAHHOTO MOALTY.

2. Enepris 3B’s3Ky sanep. Eneprernuni ymoBu noauny. Kpanenbna Moziens moauty.
3aJIe)KHICT, TTOBEPXHEBOI Ta KYJIOHIBCBKOI €HEprik siapa Bia aedopmarii spa.
bap’ep noniny.

3. OnHoBuMipHa Ta OararoBUMipHa IOTEHIIMHA €HEepris sjuep, IO AUISThCA.
3anexHICTh BUCOTH Oap’epy B AehOpMAIiiTHOTO MPOCTOPY.
Jlimepamypa

[1]

3ansaTTda 15. Tema 15. BaactuBocTi yjamMkiB moairy.

ILnan.

1. Posmonin eneprii npu nojini siaep. KineTuuHa eHepris yliaMmkiB, AedopMaiiiiina
SHEPTis OCKOJIKIB Ta YKMCJIO HEHTPOHIB, 10 BUIPOMIHEHI yJlaMKaMH, TaMa-KBaHTH,
10 BUITPOMIHEHI MPH MO sSaep.

2. CuMeTpuYHUN Ta aCUMETPUYHUM TOoALI. baraTomMomoBHil MoOaia Ta BiATOBIIHI
MOTEHIIIMHI TTOBEPXHI.

3. Po3nopin ynaMkiB MOAUTY BiJl 4Mciia HYKJIOHIB Ta 3apsAy. 3alIeKHICTh PO3MOALTY
yJIaMKIB ITOJUTY B1Jl YMCJIa HYKJIOHIB Ta 3apsy BiJ eHeprii 30y1KeHHS sipa.

4. MopentoBaHHsL PO3NOJALTY YJIAMKIB MOAULY BlJ YKCIA HYKJIOHIB Ta 3apsay. S.
3arpuMaHuii moAul. 3aTpuMaHl HEUTpoHU. YacoBe YSABIEHHS PI3HOMAHITHHX
IPOLIECIB MPHU MOALII AJpa.
Jlimepamypa

[1]
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Banarras  16. Tema 16. CuHTe3 HaIBaKKHUX eJEMEHTIB: Cy4YacHi
eKCIepMMeHTAbHI JOCATHEHHS Ta MOJAedi OMUCY CTPYKTYPHM Ta CHUHTE3Y
HAJIBAKKHX sijiep.
I1man.

1. ExcriepuMeHTH 3 BaXKMMHU 10HAMW Ha TpHUCKOpioBadax y Jlapmiiranri,

Himeuunna Tta JIyOHi, Pocis.
2. CuHTe3 HaJIBAXKKUX €JIEMEHTIB: TEOPETHUYHI HAOIMKESHHS.
3. CTpykTypa HaJBa)XKUX €JIEMEHTIB, MaridHi 4yucia, 0ap’e€pu MOALTY, MOIU

po3namy.

Jlimepamypa
[1]

IV. METOJJUYHI BKA3IBKHA 1O BUKOHAHHSI CAMOCTIMHO{
POBOTHU

META 13ABJIAHHSI CAMOCTIMHOI POBOTH
['onoBHa MeTa NPOBENEHHS CAMOCTIMHOI pOOOTH MOJIArae y HEOOX1AHOCTI
OUIBII IIMPOKOrO OIJISAAYy TEMATHKM Kypcy 3 BHUKOPUCTaHHSM MaTepiaiiB
MiJPYyYHHKIB, TIEPIOAUYHUX BHUJAHb, HAYKOBUX Ipailb, MOHOTpadiii 3 oKpeMux
MUTaHb AUCIUILTIHH.
BaxxnuBoro CKJIaIOBOIO CaMOCTIHOI pOOOTHM CTYJIEHTIB € BHKOHAHHS
IHIMBIAyaJIbHUX POOIT.
BukonaHHS iHIUBIIyalbHEX POOIT Ma€e Ha METI:
— 3aKpIIUICHHS 3HaHb TEOPETUYHOIO KYpCY;
— HaOyTTS HaBUYOK ONpALIOBaHHS HAYKOBOI JiTeparypu (MOHOrpadiii, HAyKOBUX
crarei);
— HampaloBaHHS BMIHb Ta HABUYOK PO3B’s3yBaHHs (DI3WUHUX 33/1a4;
— HaByaHHSI €()EKTHBHOMY BHKOPUCTAHHIO (DI3MKO-MATEMaTHYHHUX JIOBIIHHKIB,
CHIMKJIONE1H (BKIIOYHO 3 on-line iHpopMaIli€ro) 1 T. 1H.

3MICT CAMOCTINHOI POBOTH

Ne . ®opma
3aBnaHHs Jlirepatypa
TeMH KOHTPOJIIO
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HaGmmxeHHsT [uisi ONUCY CTPYKTYpH
anep.

Ha6nmxenns MOAH(PIKOBAHOTO
Tomaca-Depmi.

Ha6mmxenns Xaptpi-Doky.

OCHOBHI BIIACTHUBOCTI siipa Ta SIEPHOI
Marepii.

[1-2]
A [1-4]

OnuryBaHHS.

Cuil MK HyKJIOHaMH y SIApax.

Cunu Ckipma, ['onbu, M3V,
Moaudikoani M3V.

Po3paxyHku BIacTUBOCTEN sAep 3a
JIOTIOMOT OO P13HOMAaHITHUX CLT Y
PI3HUX HAOJIMDKCHHSIX.

[1-2]
A [1-4]

OnuryBaHHS.

Ha6mmkenHs cepeTHpoTo 1o,
noteHiian Bynca-Cakcona.

Teopist 0007T0HKOBUX MOITPABOK.

Hedopmaris siaep, macu suep, 6ap’epu
NOALTY.

[1-2]
A [1-4]

OnuryBaHHS.

Po3nonisn HyKJIOHIB Y sijipax.
3aps10BUid pO3NOALT Y sIAPaX.

Mogemi g1 OOYMCIICHHS PO3MOJLITY
HYKJIOHIB SI7[pax.

Po3nozin HyKIIOHIB y siapax BUAATICHUX
BiJ1 JTiHIT OeTa-cTa0lIBbHOCTI.

Po3smogin HyKJIOHIB y sapax Ta
BJIACTUBOCTI AIEPHO-SIAEPHOT
B3aEMO/IIi.

[1-2]
A [1-4]

OnuryBaHHS.
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Snpa 3 OKTYIONIBHOIO AeopMarliero Ta
pOTAalliifHI CIEKTPH.

BibOpariiina—o6epTaibHa MOJIENb s11ep
3 KBaJIPYIOJIbHOIO Ta OKTYITOJIBHOIO
nedopmarriero.

[Tizcuneni TUMOJbHI MEPEX0l y sSApax
3 KBaJIPYIOJIBHOIO Ta OKTYITOJIBHOIO
nedopmMmarriero.

[TonspuzaiiHuii TUMOILHUA MOMEHT
y sigpax 3 KBaAPyIoiabHOIO Ta
OKTYTIOJBHOIO AehOpMAITI€TO.

ATOMHI KJTacTEepH 3 KBaAPYIOJIBHOIO Ta
OKTYTOJIbHOIO JiehopMalli€ro.

[1]

OnuryBaHHS.

['iraHTChK1 MYJBTUIIOJIBHI PE30HAHCH Y
SAIpax.

[iranTchkili  ITUMOJBHUA  PE30OHAHC:
BIJIKPUTTS Ta MIPOCTU TEOPIi.

[30ckanspHi TiraHTChKI MOHOMOJIBHUH,
JUTIOIbHUN, KBaJPYIOJIbHAN Ta
OKTYIOJbHUN PE30OHAHCI.

[30BEKTOPHI TIraHTCbKI MOHOMNOJIBHUMH,
JATIOJIbHUH, Ta KBaJIpyIIOJIbHUIN
pPE30HAaHCI.

[lepexinHa rycTHHA, TPaHWYHI YMOBH,
3B'I30K 31 CTHCKAJBHICTIO SACPHOI

MaTepii Ta €Hepri€lo CUMETPIi.

BnactuBocTi simepHoi Matepii.

[1-2]
A [1-4]

OnutyBaHHS.
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CyuacHi MIKpOCKOIIYHI MOJIEJI JIJIst
PO3paxyHKIB SAEPHO-SIIEPHOTO
MOTEHITIATTY.

PiznomManiTHI (heHOMEHOJIOTTYH1
HAOJIVOKCHHS TSI SIIEPHO-SACPHOTO
MOTEHITIATTY.

[ToTenmianu Mixk CPEpUUHUMH SIPAMHU,
MDK chepuyHuM Ta JaehOpMOBAHUM
SIPOM Ta MK JBOMa JAehOpPMOBAHUMHU

SIIPAMU.

[1]
A [1-5]

OnuryBaHHS.

[Ipy>xHe po3cisiHe saep Ta saepHO-
AJIEpHUI NOTEHLIAI.

Paiiny>xHe po3cisiHe.
Po3scisiHe 3 ypaxyBaHHIM

BiJIIITOBXYBAJILHOTO KOPY Y SIEPHO-
AJIEPHO MOTEHITIATY.

[1]
A [5]

OnuryBaHHS.

3MUTTA SAEp.

[lepepi3 3nUTTA, SACPHO-SIACPHUMA
NOTEHI[1aI.

Ponw gedopmariii, opienranii Ta
HYKJIOHHMX TIepejad y mija 0ap’epHoMy
3JIUTTI.

[1]
A [5]

OnuryBaHHS.

10

Anbda-po3naj: eKkcrepuMeHTalbHI
JOCITIPKCHHS Ta Cy4acH1 HaOIUKEHHS
JUISL OTIHCY.

O06’ennana Mojenb anbha-po3nagy Ta
anb(a-3aXxOIICHHS.

Annda nepexoau Mi>k OCHOBHUMU Ta
MI’)K OCHOBHMMHU Ta 30y KEHUMHU
CTaHaMH SI7IEP.

Anbha-a1epHuil NOTEeHLIAL.
[TomyemmipuyHi CIIBBIIHOIIEHHS JIJIs

PO3paxyHKIB 4acy KUTTS JJIs anbda-
po3najuy.

[1]

OnutyBaHHS.
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11

Knacrepuuii po3nax — HOBUM B
Pal0aKTUBHOCTI.

ExcrniepuMeHTanbpH1 Ta TEOPETUYHI
JOCTIPKEHHS TPOLIECY KJIACTEPHOTO
po3nany.

OcHOBHI ()eHOMEHOJIOT14HI 1
TEOPETUYH1 3aKOHOMIPHOCTI
KJIACTEPHOTO PO3MaTy.

OpnHO- Ta IBY-NIPOTOHHUM PO3Maja
Azep.

[1]

OnuryBaHHS.

12

Peakiii 0OMiHY HyKJIOHAMH M1XK
AJIpamu.

OcumiAiii KyToBOro po3moJIiTy
OB’ sA13aH1 3 0OMIHOM HYKJIOHIB M1

SJIpaMHU TPU PO3CISTHI.

['muboKoHENpPYKHE PO3CisIHE SIAEP.

[1,3]
A [5]

OnuryBaHHS.

13

Craructuyna Teopis po3mnany
KOMITayH]I SiApa.

BunapoByBaHHsS HEUTPOHIB, IPOTOHIB,
anb(a YaCTMHOK 3 KOMMAyH] sapa Ta

IIMPUHU BIAMOBITHUX TIPOILIECIB.

CratucTuyHuM OALI siApa.

[1]

OnuryBaHHS.

14

Biakputts 1HTyKOBaHOTO Ta
CIIOHTAHHOTO TTOLTY.

Enepris 3B’s3ky sgep. Eneprernyni
ymoBu mnoxainy. KpamensHa wozens
noAuTy. 3aleXHICTh IMOBEPXHEBOI Ta
KYyJOHIBCBKOI ~ €HEeprii  sjupa  BIJ
nedopmarii sapa. bap’ep nmoxiny.

OnnoBuMipHa Ta 6araToBUMipHa
MOTEHIIIHA €HepTis sSaep, 110
JISATHCS. 3aJIe)KHICTh BUCOTU 0ap’epy
BiJI JedopMaliiitHoro mpocTopy.

[1]

OnutyBaHHS.
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15

Po3nmonin eneprii mpu monau  sizep.
Kinetnuna eHepris yJIaMKIB,
nedopmMairiiina eHeprisi OCKOJKIB Ta
YUCJIO HEWTPOHIB, WLIO0 BUIPOMIHEHI
yJlaMKaMH, rama-KBaHTH, 110
BUIPOMIHEH1 TTPH TOALTL SIAEP.

CuMeTpuuyHUMi  Ta  aCUMETPUUYHUM
moau. baratomomoBuii moauI  Ta
BIJIMOBIAHI TOTSHITIMHI TTOBEPXHI.

Po3noain ymaMmkiB moauly BiJ 4uciaa
HYKJIOHIB Ta 3apsfay. 3aJleXHICTb
pO3NOAUTY YJIAaMKIB HMOJAUTY BiJ 4YHcCIa
HYKJIOHIB Ta 3apsAay BII €Heprii
30yI>KeHHS siapa.

MopentoBaHHsT  pO3MOJAUTY  YJIAMKIB
MOUTY BiJ UMCJia HYKJIOHIB Ta 3apsy.

3atpumManuii mojii. 3aTpuMaHi
HEUTPOHU. HacoBe ysIBIECHHS
PI3HOMaHITHHUX MPOLIECIB MPHU MOALT
aqpa.

[1]

OnuryBaHHS.

16

CuHTE3 Ha/IBAXKKUX €JIEMEHTIB!
Cy4YacHI €KCIIEpUMEHTAJIbHI
JOCSITHEHHSI Ta MOl OIUCY
CTPYKTYpH Ta CUHTE3Y HaJIBaKKUX

aep.

CuHTE3 HAJIBAXKKUX EJIEMEHTIB:
TEOPETUYHI1 HAOIM)KCHHS.

ExcrniepuMeHTH 3 BAXKKUMHU 10HAMU Ha
npuckKoproBayax y Jlapmiranri,
Himeuunna ta [{y6ni, Pocis.

CtpyKkTypa HaJBaXKKUX €JIEMEHTIB,
Mariysi yucia, 6ap’epu noaury, Mou
po3majuy.

[1]

OnuryBaHHS.

OBCSTI' CAMOCTIMHOI POBOTH
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Ne | Hazea memu Kinvxicmo
200UH
1. | Onanysanns mamepianis iekyiti ma 000amKo8UX NUMAHb i3 96
3ACMOCYBAHHS OCHOBHOI ma 000amMK080i 1imepamypu
BChOI'O 96

Temu nis pedepariB Ta 1onoBigei

. Cy4acHi HaOIMKEHHS 7151 ONUCY CTPYKTYPH sIIEp.

. Cii1l MK HYKJIOHAMHU Y sipax.

. Habnwxenns cepeanboro nosisi, norexitiain Byaca-CakcoHa.
. Po3nojin HyKIIOHIB y siApax.

. Slapa 3 okTynoJsibHOIO AedhopMalli€r0 Ta pOTaLiiHI CIEKTPH.
. I'iranTChK1 MyJIBTUTIONBHI PE30HAHCH Y SIpax.

. [Ipy»He po3cisHe saep Ta SAepHO-sIepHUN MOTEHITIal.
. 3IUTTS A7€ep.

O 0 1N DN B~ WK =

. CydacHi MIKpOCKOMIYHI MOJACII JI PO3PaxXyHKIB SAEPHO-SIACPHOTO MOTCHITIATY.

10. Anbda-posnaa: eKCriepuMeHTaNIbHI TOCHTIKEHHS Ta Cy4acHl HaOIMKSHHS /IS

OIIHCY.

11. KnactepHuil po3naj — HOBH BUJ PaAl0aKTUBHOCTI.
12. Peax1ii 0OMiHy HYKJIOHAMH MIX SIApaMHU.

13. Cratuctruunuii po3naj suep.

14. Iloain siaep: BIAKPUTTS Ta OCHOBHI BIIACTUBOCTI.

15. BnacTUBOCTI yJaMKiB OJLTY.

16. CuHTE3 HaIBAXKKUX €JIEMEHTIB: Cy4acH1 eKCIIEpUMEHTAIIbHI JJOCSTHEHHS Ta

MOJIEJIl OMKCY CTPYKTYPH Ta CUHTE3Y HaJABAXKKHUX SIAEP.
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V. ®OPMU TA METO/U KOHTPOJIIO

META I ®OPMU ITOTOYHOI'O KOHTPOJIIO

MeTa MOTOYHOrO0 KOHTPOJIIO — OILIHUTU CTYIMIHb 3aCBOEHHS TEOPETUYHOIO 1
MPaKTUYHOTO MaTepiaay Ta pPIBeHb 3HAaHb CTYACHTIB 3 BIAMOBIIHUX PO3ALTIB
IUCIAILIIHHA.

Pigenv nomounux 3Hanb oyiHIOEMbCA 8 OANAX NO KONCHOMY 13 nepeddaueHux
8U0I68 NPAKMUYHUX 3A80AHb OKPEMO.

—  BOJIOOIHHS MeopemudHUM MAMepiailom;
—  PO3YMIHHA CYMHOCMI (DI3UUHUX ABULY,
—  @MIHHA poOUMU OYIHKU 3a NOPSAOKOM BEJIUYUH.

3rilHO 10 METOAWKH PEUTUHTOBOI OIIIHKM TMOTOYHWUN PEUTHHT acmipaHTa
PO3paxoBYETHCS SIK cyma 0ajiiB 3a BciMa BUIAMH NMPAKTUYHUX 3aBJaHb, KOJIOKBIyMY
Ta KOHTPOJIbHOI poOOTH (TUTIOC MOKA3HWKH BiJIBIYBAaHHS JICKIIWHUX 3aHATH) 1
HAPOIYETHCS TPOTSATOM CEMECTPY.

AcnipaHTu, MOTOYHI 3HAHHS SKUX OIlIHEeH] Ha “‘He3anoBuUIbHO” (0-29 GamiB),
BBa)KAIOThCSI HE ATECTOBAHUMHU 1 JO ICIUTY 3 JUCLUMILUIIHU HE JOIYCKAIOThCS.
AcmipaHTu, K1 3a poOOTy B ceMecTpl Ta Ha icnuTi HaOpanu 30-59 OaniB maroTh
IIPaBO Ha MEePECKIIaTaHHs,.

META I ®OPMU MIACYMKOBOI'O KOHTPOJIIO 3HAHb

[TincymMKOBUI KOHTPOJIb 3HAHb 3/A1MCHIOETHCS HANIPHUKIHII CEMECTPY LUISIXOM
CKJIaJIaHHS 1CITUTY.

Jlo iciuTy I0IyCKalOThCS acIipaHTH, K1 MalOTh HEOOX1THUH PIBEHb TOTOYHUX
3HaHb.

[cniut npoBOaUTHCS B 3MilIaHii (HopMi, 1O 3aBJAHHIX SKi CKJIaJ€HI Ha OCHOBI
nporpaMu Kypcy Ta MarOTh OJHAKOBUM PIBEHb CKIAAHOCTI. Ha miaAroTtoBky
BIIBOJUTHCS 2 akajemiyHl roauuu. Ilin yac mpoBeneHHS ICHUTY 103BOJISIETHCS
KOPUCTYBATHUCS] KOHCIIEKTOM.

IINUTAHHSA U1 NIAT'OTOBKHA A0 ICIITUTY

CyyacHi HaOJIMKEHHS [Tl ONUCY CTPYKTYPH siAEP.

Habnuxennst monudikoBanoro Tomaca-depmi.

Ha6mmwxkenns Xaptpi-Doky.

OcHOBHI BIIACTUBOCTI Si7[pa Ta A/IEPHOI MaTepii.

Cuti MK HYKJIOHAMH Y SIpax.

Cunu Ckipma, ['oasu, M3V, momudikoBani M3V.

Po3paxyHku BIaCTUBOCTEM siiep 32 JOIOMOIOK0 PI3HOMAHITHUX CUT Y PI3HUX
HaOIMKEHHSX.

8. Habnmxenns cepeanboro nosi, noteHmian Byaca-Cakcona.

Nk L=
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9. Teopiss 000JOHKOBUX MOIMPABOK.

10.  Hedopmauis sanep, macu siiep, 6ap’epu noainy.

11. Po3moain HyKJIOHIB y sipax.

12.  3apsiaoBuii po3noais y siapax.

13.  Mogemi 1151 0OYMCIIEHHS pO3MOALTY HYKJIOHIB SIApPaXx.

14.  Po3nojin HyKJIOHIB Y si/ipax BUJAJICHUX BiJl JiHII 0eTa-cTabUIbHOCTI.

15. Po3nonis HyKJIOHIB Y si/Ipax Ta BJIACTUBOCTI SIACPHO-SJIEPHOT B3a€MOIII.
16.  Snpa 3 OKTYNoJBHOM AedopMalli€ro Ta poTaliiHi CIIeKTPH.

17. BibOpamiitHa—o6epTanbHa MOJEIH SAEP 3 KBAIPYNOIBHOIO Ta OKTYTOJIBHOIO
nedopmMalri€ero.

18. IlimcuneHi qUMOJNIBHI MEPEXO/Il y sAPax 3 KBAAPYHOJIbHOIO Ta OKTYTOJIBEHOIO
nedopmMarri€ero.

19.  TlonspuzauiiiHuil TUMIOIBHUI MOMEHT Y SApPaX 3 KBAAPYIOJIBHOIO Ta
OKTYTOJBHOIO Je(hOpMAITi€to.

20. ATOMHI KJIacTepH 3 KBaJPYIOJIbHOIO Ta OKTYIIOJIBHOIO JIe(hopMaLi€ero.

21. T'iraHTChKi MyJbTUIIOJIbHI PE30HAHCH Y SApPAX.

22.  T'iraHTChKii IUMONBHUI PE30HAHC: BIAKPUTTS Ta MPOCTHU TEOPIi.

23.  I3ockansipHi riraHTChKi MOHONIOJbHUM, JUNOJbHUAN, KBAAPYIOJIbHUN Ta
OKTYMNOJBHUN PE30HAHCI.

24.  I30BeKTOpHI TraHTChKI MOHOTIOJBHUM, TUMOJBHUHN, Ta KBaAPYIOIbHUN
pe30HaHCI.

25. TIlepexigHa ryCcTUHA, TPAaHUYHI YMOBH, 3B'SI30K 31 CTUCKAJIBHICTIO SIAEPHOT
MaTepii Ta €Hepri€lo CUMETPIi.

26. BnactuBocTi simepHOT MaTepii.

27.  Cy4acHi MiKpOCKOIIYHI MOJIENI ISl PO3PAXyHKIB sIIEPHO-SIEPHOTO
MOTEHIIIAITY.

28. PizHoMaHITHI (hDeHOMEHOJIOT1YHI HAOIMKCHHS JIJIS SICPHO-SISPHOTO
MOTEHIIIAITY.

29. TIloreHuianu Mix cHEpUUHUMHU SAPAMU, MIXK C(HEepUIHUM Ta 1ePOPMOBAHUM
SJIPOM Ta MIXK IBOMA A€(POPMOBAHUMH SIIPAMHU.

30. IIpyxHe po3cisiHe sep Ta AIepHO-SASPHUN TOTEHITIAIL.

31. PaiimyxHe po3cisHe.

32. Po3cisiHe 3 ypaxyBaHHSAM BIAIITOBXYBAJIBHOTO KOPY Y SAE€PHO-IEPHO
MOTEHITIATTY.

33.  3auttd Aaep.

34. Ilepepi3 3nuTTA, SACPHO-IAECPHUI MOTEHIIIA.

35. Ponw nedopmaiiii, opieHTaIlil Ta HyKJIOHHUX Mepeaayd y mij 6ap’epHomy
3IIUTTI.

36. Anbda-po3mnaja: ekcriepuMeHTaIbHI JOCTIKEHHS Ta Cy4acH! HaOIMKCHHS
JUTSI OTIUCY .

37. OOG’emxnana Mmojenb anb(a-po3nany Ta aabha-3axorIeHHS.

38.  Anbda nepexoau MK OCHOBHUMH Ta M1’)K OCHOBHUMH Ta 30y >KEHUMU
CTaHAMH SJIep.

39. Anbda-saepHuil noTeHIia.
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40. TMomyemmipuyHi CHiBBITHOLIECHHS AJISl PO3paxXyHKIB Yacy *KHUTTS IS aiubga-
po3nany.

41. KnacrtepHuit po3naj — HOBUM BUJT Pal0aKTUBHOCTI.

42. ExkcnepuMeHTaJIbHI Ta TEOPETUYHI TOCIKEHHS MPOIECY KJIAaCTEPHOIrO
po3namy.

43.  OcHoBHI (H€HOMEHOJIOT1YH1 1 TEOPETUYHI 3aKOHOMIPHOCT1 KJIACTEPHOT'O
po3namy.

44.  OpgHo- Ta ABY-NIPOTOHHUU po3maj siaep.

45. Peakuii oOMiHy HYKJIOHAMHU MDXK SIJIpAMH.

46.  Ocrusiii KyTOBOTO PO3IMOiUTY OB’ s13aH1 3 00MIHOM HYKJIOHIB MIXK SIZIpaMH
IIPY PO3CISHI.

47. TI'mubokoHENpYy)KHE pO3CisHE sep.

48. CraTucTHYHA TEOPisd po3Naay KOMIAYHJ S1pa.

49. BunapoByBaHHSI HEUTPOHIB, IPOTOHIB, ajb(})a YACTUHOK 3 KOMIAYH]I SApa Ta
IIMPHUHHU BIAMOBITHUX IPOLIECIB.

50. CrarucTuuHUN NOALT Apa. BiAKPUTTS 1HAYKOBAHOTO Ta CIIOHTAHHOTO
oALTY.

51. Emnepris 38’s3Ky siaep. Enepretuuni ymoBu noguty. KpanensHa Moens
MOALTY.

52. 3anexHiCTh MOBEPXHEBOI Ta KYJIOHIBCHKOI eHeprii sapa Bia aedopmarrii
anpa. bap’ep noaury. OqHoBUMIipHa Ta 6araToBUMipHA MOTEHITIMHA €HEPTs e,
10 IJIATHCS. 3aJIKHICTh BUCOTU 0ap’epy Bia JAedopMaiiiitHoro nmpocTopy.

53. Posnoxin eneprii npu moaini siaep. KinetnuHa eneprist yJaaMKiB,
nedopmailiiina eHepris OCKOJIKIB Ta YUCJIO HEUTPOHIB, 110 BUITPOMIHEH1
yJIaMKaMU, TaMa-KBaHTH, 10 BUIPOMIHEHI MPHU MO SAEP.

54. CuMmeTpUYHHI Ta aCUMETPUYHUN MOJ11. baratoMmogoBuii modin Ta
B1/IMIOBI/IHI TOTEHIIHI MTOBEPXHI.

55. Posnoain ynamkiB HOJLTY Bl YMCia HYKJIOHIB Ta 3apsny. 3ajexXHICTh
pPO3MOUTY YJIaMKIB MOJLTY BiJ YKCa HYKJIOHIB Ta 3apsiiy BiJl €HEprii 30y KeHHS
aapa.

56. CuHTe3 HaJBaXXKHUX €JIEMEHTIB: CYy4acHI eKCIIEpUMEHTAIbHI JOCATHEHHS Ta
MOJIEJIl OIUCY CTPYKTYPHU Ta CUHTE3Y HAJABAKKUX STEP.

57. ExcnepuMeHTH 3 BaXKHMMU 10HAMU Ha MPUCKOpIoBavax y Jlapmiuraniri,
Himeyunna Ta JIyOHi, Pocis.

58.  CrpykTypa HaJBaXKUX €JIEMEHTIB, MariyHi 4ucia, 6ap’€pu MOy, MOIH
po3mnany.
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VI. KPUTEPII OLIIHIOBAHHA 3HAHB I BMIHb CTYJEHTIB, 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.

Obcsie Maxcumanvua
Buo pobomu 3a KinbKicmb 6anie
cemecm 3a 8uUKoHawny pobomy
p
Teopemuune numanHs 8 Kooicna npasunvua i smicmosna 8ionogion - 1 oan.
(npocme) Bcvoeo 3a cemecmp — 8 banu.
Teopemuune numanms 16 Kooicna npasunvua i smicmosna 8ionogios - 2 oanu.
(ycknaouene) Bcevoeo 3a cemecmp — 8 banis
Biosioysanmus nexyiti 36 Koorcna siosioana nexyis — 2 6an.
Bcvoeo 3a cemecmp — 36 banis
CyxkynHuti peumune - 60 6anis

KPUTEPII CKJIAJJAHHSA ICIIUTY (3AJIIKY)

KosxHe 3aBmaHHs JJis TPOBEJEHHS ICOUTY (3aiKy) Mae OyTH OJIHAKOBOI
CKJIQJTHOCTI. 3MICT NMHUTaHb Ta 3aBllaHb Ma€ OyTH PO3PaxOBaHUN HA MHUCHMOBY
MIJrOTOBKY acIipaHTa NpoTATOM JBOX aKaJeMIYHUX TOJIMH.

Maxkcumanvua Kinoxkicmo 6anieé Ha NPo8edeHHs NiOCYMK08020 Koumpoto — 40.
Kputepii omiHKY MiJCYyMKOBUX 3HAHB NP CKJIaJaHH] ICHUTY HaBeICHI B TaOIUII .

Kpumepii cknadanus icnumy (3anixy)

Xapaxmepucmuka 8ionogidi no eapianmy Maxcumanvna
KinbKicmb 6anie
3micm 2-x meopemuyHux NUMAHb PO3KPUMO NOBHICIO T 8 PO32OPHYMOMY 30
8U2NIA01
Bipni 6i0nosiodi na mecmu /000amko8i NUMAanHs Yu po3e 130K 3a0ayi 10
BCbOIO 40 banis

3a pesynbTaTamMu CKJIAJIaHHA ICMIUATY (3aJliKy) SIKICTh IMiJICYMKOBUX 3HaHb
acripaHTa OIIHIOETBCS 3a PEUTHHTOBOIO CHCTEMOIO Ta TPaHCHOPMYETHCS B
HaIlOHATBHY 1IKamy Ta mkamy 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)




