IAR),,

IHCTUTYT NPUK/IAAHOI PI3UKHU
HarjioHa/ibHOI aKka/ieMii HAyK YKpaiHH

CIJIABYC

HaBUYa/IbHOI AUCIUILTIHH

«CyuacHi mpo6/1ieMu (hi3UKH e/leMeHTapHUX YaCTUHOK Ta B3aeEMOJii

on

OMiHEeHH# 3 PeYOBHHOK Ta MOJISIMH»

I'any3b 3HaHb

10 IlpupopHUYi HayKu

IITudp Ta Ha3Ba
crneniaIbHOCTI

104 ®i3uka Ta aCTpOHOMIsA

PiBenpb BHIIOI 0CBiTH

TpeTiii (OCBiITHLO-HAyKOBHIA)

Craryc JMCHMIUTIHA

000B’3K0OBa

3aTBep/KeHO

[TpoTtokosn Ne 4 Bif 26.08.2025 3acifjaHHsI HAYKOBO-METOJUYHOI paJiy.

YacTkoBi 3MiHH 10
cr1alycy 3aTBep/KeHi:

ITpoTtokosn Ne 4 Big 04.09.2024 3acifaHHsI HAYKOBO-METOJUYHOI paJiy.

Buxksiapau

Bopouiuio Osekciii IBaHoBUY

y4eHuM cekpeTtap, NMpoB.H.C. Biagimy Ne 40 (0.5 cTtaBkur)
[HcTuTyT nipuknaaHol disuku HAH Ykpainuy,

ByJ1. [TeTponasiiiBcbka, 58, M. Cymu

3arasibHa iHdopMaIlia Npo JUCHHUILIIHY

AHOTaLis

[Ipri3HaueHHAM HaBUa/IbHOI AUCLMIUIIHM € 3aCBOEHHS acIllipaHTaMH
¢isuuHoi cyTi mporiecis, siKi Bi/j0yBarOThCS 3 YYaCTIO aTOMHUX sifiep Ta
e/leMeHTapHUX YaCTMHOK Ta IX B3aEMOJI€E0 3  PEYOBHHOIO,
0ioo0’ekTamu  Ta TioAMU. [lepenbauaeTbcsi BUBUEHHS  (hi3WMUHHX|
BeJIMUMH, I[0 OIUCYIOTh eJleMeHTapHI YaCTUHKU Ta IIpoLiecd 3a ix
y4acTi, BiAIOBiHI IM MaTeMaTU4Hi orlepaTopyu; MaTeMaTHU4Hi piBHSAHHSA
Ta IX pO3B’A3KM, IJ0 3aCTOCOBYKOTBCS [/l OIMUCY ejleMeHTapHUX|
YaCTUHOK; MeTOJU PpO3PaxyHKy 3HadeHb (i3MYHUX BEIUUMH, 110
BUMIDIOIOTBCSI €KCIIepUMeHTa/IbHO. Tako)K BUBUEHHS MeXaHi3MiB Ta|
pe3y/bTariB  B3a€EMOZIl PpI3HUX BHUJIB 3apsyKeHWX YaCTUHOK 3
€UOBHMHOIO Ta MOJISIMU.

MeTta

MeTor0 Ta HaBYa/JIbHOTO KyPCYy € BUBUEHHSI OCHOBHUX TOHSITh (Pi3UKU
e/leMeHTapHUX UYaCTUHOK, KBAaHTOBUX TeOpikd TIOMiB, a TaKOX
(dopMyBaHHSI y acMipaHTiB HayKOBOTO CBIiTOIVIsiAy B oOsacTi ¢i3ukwy,
3aCBOEHHS acripaHTaMy Teopii U Cy4yaCHUX METOZIB TeOpPeTUYHOro
OMUCY TIPOLIeCiB B3a€EMO/Iii YaCTUHOK BUCOKUX €HEprii 3 PeUOBMHOIO U
30BHIIIHIMKM MOMSIMA Ta OTPMMAaHHS [PaKTUUHUX HAaBUYOK 3
MOCTAaHOBKM U PillleHHsI 3a/1a4 Yy L[iK raaysi.

[Pe3y/ibTaTH HABYAHHA

BHac/mi/IoK BUBUEHHsI HaBUa/IbHOI UCIMIUIIHU acIipaHT IMOBHHEH OyTH




30dTHUM ITPOAEMOHCTPYBATH TakKi

Komnemenmuocmi:

CKO02. 3paTHicTb BijicTe)XyBaTH TeHJeHI[ii PO3BUTKY (i3ukwu, T
TIPUKJIaJHOTO 3aCTOCYBaHHs, KDUTUYHO [1epe0CMUC/IIOBAaTH HasiBHI
3HaHHS Ta MeTOAU (PyHJAaMeHTaJbHUX Ta MPUK/IaJHUX HayKOBUX
JIOC/TIIKEeHb.

CKO07. 3paTtHiCTb TPOBOAWTU aHasli3 PEYOBHMHU 3a [IOTIOMOTOH)
Cy4yaCHUX MeTOJiB s1/lepHO-(i3UUHOr0 aHati3y.

CKO09. 3paTHiCTh MPOBOAUTH [AOCIIJKEHHSI MPOLIeCiB B3aEMO/I]
iOHIB, e/lIeKTpOHIB i (OTOHIB 3 pEUOBMHOK, B TOMY YMCJi 3
6i000’€KTamMu Ta MOJSMHU.

Pe3ynbmamu HA84aHHsA:

PHO2. Anani3syBaTu Ta OL|IHIOBaTU CTaH i MepPCIIeKTUBUA PO3BUTKY]
(hi3UKY, a TAKOXK JOTUYHUX MDKIUCLUIUTIHADHUX HarpsiMiB.

PHO0S. TI'mibGoko po3ymiTh 3arajbHi TPUHIUIIA Ta METOAU
TIPUPOJHUYMX HayK, & TAKOXK MeTO/0/I0TiF0 HAYKOBUX JOC/II/)KEHb,
Miclie (i3vKM B CHUCTeMi HAyKOBMX 3HaHb $IK MeETOZOJIOTiuHOI
OCHOBU TIPUPOJHUYMX, IH)KEHEPHUX HAayK Ta TeXHOJIOTIN;
3aCTOCYBaTH IX y B/IaCHUX AOC/Ti[KeHHSX y cdepi ¢isvku Ta y
BMKJ/Ia/JIallbKill isS/TBHOCTI.

PH14. 3actocoByBaTu cyudacHi MeTogu (Pi3vKu J/s1 JOC/TiI>KeHHs]|
TpoLieCiB B3aeMO/ii iOHIB, eJIeKTPOHIB i (JOTOHIB 3 PEUOBMHOO, B
TOMY YMCJIi 3 61000’ €KTaMH Ta TTO/ISIMH.

O0cAr JUCHUILTIHA

Kinbkicts KpeauTiB — 3
3arasbHa KifbKiCTb roguH — 90 rof.:

o Jlekuii — 30 ron;

© IlpaktnunHi — 14 rog;

o CamocriiiHa poboTta — 44 rof,.
°© Icriut — 2 rop,

MeToau HaBYaHHA e MHI1. JlekiiiliHe HaBYaHHS.
e MH?2. [IpakKTUKOOpi€HTOBaHe HaBUaHHSI.
e MH3. HaBuaHHs uepe3 JOCTIJKeHHS.
e MH4. CamocTiliHe HaBYaHHS.
@dopma i/ [CyMKOBOT0
P Acy Ex3ameH

KOHTPOJIIO

Onuc HaBYA/TBHOI U CIUILTIHA

JIeKIjiiHi 3aHATTA

Ne -CTh
Ha3su Tem
3/ OIH
1. |[EnemeHTapHi YaCTMHKH Ta iX XapakTepuCTUKU. [1epIili ereMeHTapHi UaCTUHKHU. 2

EnektpoH. ®otoH. IIpotoH. HeltpoH. [To3utpoH. HeiTpuHo. CrierfiaibHa
Teopis BifIHOCHOCTi. TeH30pHe 06UMC/IeHHSI.

2. |[KBaHTOBa MexaHika. XBuaboBa (QyHKUis. Oneparopu. PiBHsiHHs Illproginrepa. 2

KgazicraitioHapHi cranu. CriiBBiiHOIIIEHHSI HeBU3HaueHOCTel [eii3eHbepra.
CyuacHi iHTepripeTallil KBAHTOBOI MexaHiK/i. KBaHTOBa 3amyTaHiCThb.

3. |KBauToBa enektpoguHamika. Ausirebpa Martpuilp [ipaka. Ilnocki xBuwm, 2

[MTonsipu3saiiisi dotoHa. [lonsipusalliss esieKTpoHa. AMIUIITYAa pPO3CitOBaHHS.
Peakiii 3 TO/SIpU30BaHMMM YaCTMHKaMM. 3arajibHi mpaBwWia JiarpamHol




TexXHIKU. BipTyasibHI YaCTUHKU.

KinemaTnuHi  iHBapiaHTM. Po3mazau, poscitoBaHHsi uacTMHOK. [IpuHIUNY
inBapianTHOCTi i cumetpii. ['pynu TiepeTBOpeHb Ta 3aKOHHW 30epeKeHHS.
Matpunss miepetBopeHb. CrieiasnbHi  yHiTapHi rpymi SU(n). IlapHicTsb.
[IpocTtopoBa iHBepcid. ITapHicTh BigHOCHOrO pyxy. IlapHiCTh ABOX YaCTHUHOK.
[TocTynatu napHocTi. 3apsijoBe cnpsbkeHHsl. C-napHicTh poTtoHa. CripsyKeHHs!
piBHsiHHA [ipaka. [Ipuknaau po3mnaay it Me3oHa Ha potoHu. Ob6epHeHHs yacy.
[ IpyHLMI feTasibHOI piBHOBaru. BusHaueHHs crivHa st Me30HiB. CPT Teopema.

3apsiloBa He3a/IeXKHICTb. [30cmiH. 3apsgoBa cuMeTpid. [I3epkasbHi sifpa.
[30TOMiYHI TepeTBOpPeHHs. [30CMiHOp TPOTOH-HYK/IOH. 5T ME30HHUU i30TpHU-
ruiet. JlarpawkiaH B3aemogii 7t - n. [30cCrmiH cvcTeMu OBOX HYK/IOHIB. XBU-
nboBa (DYHKLIiSI IBOX HYKJIOHIB. [30cIiH AeiTpoHa. ITpuknaau peakiiiii a) p +p
- d+ m+, b) ptn - d+ n0. Popmyna 3B’A3Ky NpPOEKILIii i30CIiHa Ta eJIeKTPU-
YyHOro i 6apioHHOro 3apsifiB. G-MapHiCTE.

B3aeMoziis 4yaCTMHOK 3 pe4yoBUHON. [lepepi3 po3cisiHHs. 3iTKHEHHsS e/IeKTPOHIB 3
aromamu. Popmyna Pesepdopga. PoscissHHsi Motra. TIpy)kHe 3iTKHEHHSI BaXKKHX|
3apsiyKeHNX YaCTUHOK 3 aroOMaMU. 3iTKHEHHS HeWTpa/bHUX YaCTUHOK 3 aTOMaMM:
IIBU/KI HeHUTpOHM, TamMMa KBaHTU. [Ipobir (iHiMHUNA, BEKTOpHHWM, MOB3/0BXHIM,
rnonepeyHuii). Brpatu eneprii. ['anbMiBHa 3xatHicTh. Ilepepi3 raabmyBaHHsa. Mexa-
Hi3MU CIIOBIJIbHIOBAHHSI YaCTHUHOK.

[anbMyBaHHsI iOHIB esiekTpoHamu. Etamu i ocobnmBocTi rasbmyBaHHS. ['a-
nbMiBHa 37aTHiCTb. KoeditjieHT rasbmyBaHHs. Teopis bete. Teopis bioxa.
Y3arajbHeHHS Ha pe/IATUBICTCHKUNM BUIa0K. I[IpaBusiio agutuBHOCTI bpera.
["asibMyBaHHS iOHIB sigpamMu. XapaktepHi oco6mmBocTi. [ToBepxHeBi edheKTH.
KoediienT BigouTTs. ['asibMyBaHHS INBUAKWAX i0HIB. loHi3arjifiHi Ta pafia-
1[itiHi BTpaTy. [HIi riporjecu BTpat eHeprii. JIiHiiHMI TpO6IT. Y TBOpeHHS e+e-
nap poToHaMu Ta IPOTOHAMHM.

dynzpamenTanbHi  B3aemogii.  CmiBBifHOIIeHHS  (GyHJaMeHTa/JbHUX  CHJL.
EnekTpoMarHiTHa B3aeMmofisi. deliHMaHIBCbKi [Jiarpamu. Po3scisHHsi MoTTa.
KOMNTOHIBCbKE  pO3CigHHA.  BipTyanbHi  4yacTUHKU.  XapaKTepUCTHUKH
B3a€EMO/II.

CubHa B3aemopisa. Teopisa FOkaBa. XapakTepuCTUKU B3aeMozii. Po3MipHicTh
KOHCTaHTU B3aemo/ii. Ciabka B3aeMopisi. Knacu npotieciB. XapaKTepUCTUKU
B3aeMO/ii. PO3MIpHICTE KOHCTaHTH B3aeMO/ii. Maca repeHOCHUKIB B3aEMOJII.
@deliHMaHIBCbKi JjiarpaMu B3aeMOZil HYK/IOHIB (p-n, p-p, n-n). JlarpaHxiaH
B3a€EMO/II.

10.

MrooH. Bigkputtd. OLjiHKa yacy XUTTs. BusiBneHus +, -. BUuMiproBaHHS yacy|
KATTSL. Me3oaTtomu. [Iporjecu BTpatu eHeprii. [lepepi3 B3aeMozil 3 SApPOM. U-€
yHiBepcanbHICTb. Me30H. Yac xuttd. Po3naz. Crid. [TapHicte. Maca Me30Ha.
Po3rias yaCcTUHKM Ha JbOTY. Yac KUTTA Me30Ha. BUMIprOoBaHHS 4yacy »KUTTS
Me30Ha.

11.

KBaHTOBa XpoMojvHaMika. [IMBHICTb. BigKpUTTA AUBHUX YaCTUHOK. K-Me30HW.
JIssmbza rinepoH. I3ocmin. @opmyna Himmmkumu - Ten-Mana. Tlpunagu peakiiiii 3
nuBHUMY yacTMHKamMu. HelitpanbHi K me3onn. CP naphicTte. 3mimanHi cranu K1,
K2.Po3nazs HeutpanbHux K me30HiB Ha 7t Me30HU. Yac xurts K Me30HiB.
B3aemHe miepeTBOpeHHs HeWTpaibHUX K Me30HiB. Perenepaijis. Ocuuisiiis

BHOCTI. [TopyuienHst CP iHBapiaHTHOCTI.




12.

KBapkoBa mozenb azpoHiB. Turnu kBapkiB. IlokosiHHA Ta apomatu. Kosip.
@opmysa Himmmkumu - I'en-Mana. Havinermi yactunku 3 L=0 (Me30HHI Ta
GapionHi cranu). [ekyruietr OapioHiB. Cxema posmagy Q-. CumeTpu3ailis
xBWIbOBOI (yHKLii. OkreT OapioHiB. CuMeTpu3allisi XBWILOBOI (YHKIII.
dopmyna I'en-Mana — Oky60 Ta TpUKIaAu ii BUKOPUCTAHHS [T OKTETY Ta
nekyriery OapioHiB. [lceBmockanmspHi Me3oHu. CuMeTpu3allii XBUIbOBOI]
¢dbynkuii. Yroga Konpopa-Iloptai. OnepaTop 3cyBy i30cmiHa Ta HMOro Aisi Ha
KBapKu. CTaHapTHa MO/ eJlb.

13.

MacoBa dopmyna I'en-Mana — Okyb6o aAssi Me30HiB. BekrtopHi Me30HU. KyT
3MilllyBaHHSI, MOT0 TeOopeTUYHa OIfiHKa. XBUIbOBI (yHKIi ¢, Me30HiB.
KBapKoBi fiarpamu po3many 4yactuHOK. ITpaBuio LiBeiira. SgepHo crabinbHi
yacTUHKU. KBapkoBi jiarpaMu poO3CiIHHS 4YaCTHMHOK. JIenTOHHI po3mnajgu
BEKTOPHUX Me30HiB. Hapo/pKeHHs /1eNTOHHUX Tap Ipy 3iTKHeHHI 7T Me30Ha Ha
rnpotoHi. Mexani3m [pensna — AHra. EK30TUYHI CTaHMU.

14.

Pe3onaHcu. [loTeHiiliHa siMa. Knacudikatis crtaHiB 3a eHeprisiMu. CriocTepe>XeHHs
pe3oHaHCiB. Ilepepi3n mNpy)KHOro Ta HenpyXHOro po3cisiHb. IloBHMI mnepepis.
OnTtuuHa teopema. Ilepepis pe3oHaHcHoro poscisHHs. @opmyna bpeira-Biruepa.
[Tpuk/az;: 6apioHHWIA pe30HaHC ++.

15.

[Towyku HOBOI (pi3vKM. BMCHOBKM eKCIIepMMEHTIB Ha BeJTMKOMY aHJPOHHOMY|
Kasargepi. CyuacHi ysiBjieHHsI PO NMPUPOAY TpasiTarjiiiHa B3aemozii. CyvacHi
siBJIeHHsI T1po Oyz1oBY BeecBiTy. TeMHa MaTepisi i TeMHa eHeprisi.

[Pa3zom (ropa.)

Temu NPAKTUYHHUX 3dHATH

Kinemaruka u.1. JlabopaTopHa cMCTeMa BiJIJTIKy i CCTeM LIeHTPY Mac.

Kinematyka u.2. HapomkeHHs e'e” mapu

Kinemartvika u.3. PeiiTUBiCTChKI iHBapiaHTH, epeKTHBHA Maca \E

[TpyvHLMY iHBapiaHTHOCTI i cumeTpii ul. Po3nazg po me3oHa. C, P, G napHicTb

[TpyvHIMny iHBapiaHTHOCTI 1 cuMeTtpil y2. CP napHicts, K Me30HU

QU] WIN[F—

[IpuHLMNM iHBapiaHTHOCTI i cumetpii u3. 3aKOHOM 30epeXXeHHSI JIETTTOHHOIO
3apsily. 3aKoH 30epekeHHSs i30TOMWYHOTO CITiHY:

NININ NINN

7

iarpamHa TexHika B KE/I Ta cTraHapTHiA MogeJIi.

[Pa3zom (ropa.)

14

CamocriiiHa podora
OmnpauoBaHHs TeM, AKi He BXOAATH 0 MJIaHY ayJUTOPHUX 3aHATH

CucrtemMa OAUHHWLL. PeyiATHMBICTChKA CHCTeMa OAWHHWLbL. [llaHKiBCbKa TpUpPOJHA
CcrCTeMa OJJMHMLIb. ATOMHA NIPUPOJIHA CUCTeMa OJJUHULIb.

B3aeMozisi yaCTUHOK 3 peuoBUHOIO. [lepepi3 po3cissHHA. 3iTKHEHHSI eJIeKTPOHIB 3
atomamu. Popmyna Pesepdopaa. Po3cising Motra. Ilpy)kHe 3iTKHEHHS Ba)KKUX
3aps/PKeHUX YaCTUHOK 3 aTOMaMM.

3iTKHEeHHs] HeWTpa/bHMUX YaCTHHOK 3 aTOMaMU: IIBUJKI HEMTPOHH, ramMa KBaHTH.
[Tpo6ir (niHiMHWM, BEKTOPHUM, TTOB3/[OBKHIM, TTOTIEPeUHUI).

Brtpatu eHeprii. ['anpmiBHa 3partHicTe. Ilepepi3 raneMmyBaHHA. MexaHisMu
CTIOBI/IbHIOBaHHS YaCTHUHOK.

FanbMyBaHHS iOHIB eslekTpoHamu. ETamu i ocobnvBocTi ranbmyBaHHs. ['anbMiBHa
3naTHiCTh. KoedillieHT rajibMyBaHHSI.

Teopist bete. Teopist biioxa. Y3aranbHeHHsI Ha pPe/sITUBICTCHKUM BUIA/OK.

[IpaBusio agutuBHOCTI bpera. ['anbMyBaHHs 1OHIB  sApamMu. XapakTepHi

ocobmBocTi. [ToBepxHeBi edektu. KoeditfieHT BigoUTTS.




["asbMyBaHHSI IIBUAKUX i0OHIB. [OHi3aliiHi Ta pagianivHi Brpaty. IHIII mporecu
BTpaT eHeprii. JIiHiiHU# npo0bir. Y TBOpeHHs e+e- map OTOHAaMH Ta ITPOTOHAMHM.

dyHaMeHTa/lbHI  B3aEMOJ|I. CrniBBifiHOIIIeHHS ~ (yHJaMeHTa/JbHUX  CHJL.
EsieKTpoMarHiTHa B3aeMogisi. @erHMaHIBCBKI Jliarpamu.

10.

PoscisHHss ~ Morra.  KOMIITOHIBCBKe — pO3CisiHHA.  BipTyasbHi  4YaCTUHKM.
XapakTepuCTUKU B3aEMOII.

11.

CuibHa B3aemopisa. Teopis HOkaBa. XapakTepuUCTUKU B3aeMOZAil. Po3MipHICTb
KOHCTaHTH B3aeMmogii. Crabka B3aemogis. Kmacu mporjeciB. XapaKTepuCTHUKA
B3aemMozAil. PO3MIpHICTb KOHCTaHTHM B3aeMofii. Maca MepeHOCHHUKIB B3a€MOII.
['paBiTaljiiHa B3a€EMOJisi

12.

[MpuHIMITY iHBapiaHTHOCTI i cumetpii. ['pyry mepeTBOpeHb Ta 3aKOHU 30epekeHHsl.
Martpuus nepetBopeHb. CrienjianbHi yHiTapHi rpynu SU(n). [TapnicTte. IIpocTopoBa
inBepcig. IlapHicte BigHOCHOro pyxy. IlapHicte fBOX uyacTtvHOK. IlocTynatu
MapHOCTI.

13.

3apsigoBe crpsbkeHHs. C-mapHictb ¢otoHa. CrpsbkeHHs1 piBHsSHHA — [ipaka.
[Tpuknagu po3mnagy 0 Me30Ha Ha (DOTOHU.

OOGepHeHHs1 vacy. IIpuHIUT fAeTanbHOI piBHOBard. Bu3HaueHHs crMHA 7T+, 7T
Me30HiB. CPT Teopema.

14.

3apsijoBa He3anexHicThb. [30cmiH. 3apsimoBa cumetpisi. [I3epkanbHi siapa ( a) 7Li-
7Be, b) 14C-14N-140, c) 3H-3He). [30TOniuHi nepeTBopeHHs. [30CmiHOp MPOTOH-
HYKJIOH. T Me30HHWH i30TpuILIeT. JlarparkiaH B3aeMozii 7 - n. [30CriH crcTemMu ABOX|
HYK/OHIB. XBU/IbOBa (PYHKLIiSl JBOX HYK/OHIB. I30cmiH peltpoHa. Ilpuknagu
peaxiiiii a) p +p -> d + «t+, b) p +n -> d + 0. ®opmyna 3B’ 3Ky MPOeEKIIii i30CIiHa Ta|
eJIEKTPUYHOTO i 6apioHHOTO 3apsifiiB. G-TIapHICTb.

15.

MrooH. Bigkpurta. OLuiHKa 4acy >XUTTA. BuseieHHd u+, u-. BumiproBaHHsS 4yaC
kuTTA.Me3oaromu. [Iporjecu BTpaTu eHeprii u-. [lepepi3 B3aeMogii u- 3 ApoM. w -e
HiBepCa/bHICTb.

16.

mt Me30H. Bigkpurrtsa. Yac >xurta. Posnaa. CmiH. IlapHicTe. ®eliHMaHiBCBHKi
niarpaMu  B3aeMoflii HYKJIOHIB (p-n, p-p, n-n). JlarpawxkiaH B3aemopii. Maca
n° me3oHa. Po3maj yacTMHKM Ha JjieTy. Yac xurts n° Me30Ha. BuMiproBaHHS Yacy)
KATTS. 1° Me30Ha.

17.

KBapkoBa Mojiesib afjpoHiB. Tunu kBapkiB. [IokosiiHHA Ta apomatu. Kosip. @opmyJia
Hitmmimpxkuvu-I'en-Mana. Hatinermni yactiaku 3 L = 0 (Me30HHI Ta 6apioHHi cTaHu).
Jekyriner 6apioHiB. CxeMa po3smnazy Q-. CuMeTpu3allis XBHUIb0BOI QyHKIii. OKTeT,
OapioniB. CumeTtpu3ailisi xBumboBoi (yHKIjii. Popmyna ['en-Mana — Oky0Oo Ta
MPUKJIAAX il BUKOPUCTAHHS JI/Is1 OKTETY Ta JeKYIUIeTy OapioHiB.

18.

[TceBmockansipHi me3oHU. CumeTpusallisi xBuiboBoi (yHKLii. 3roga Konpopa-
[[TopTni. OnepaTop 3CyBY i30cmiHa Ta Horo [iis Ha KBapku. MacoBa ¢opmyna ['en-
Mana — Oky6o0 A1 Me30HiB. BekTopHi Me3oHu. KyT 3MilityBaHHSI, iOTO TeopeTUYHA
OLliHKa. XBU/IbOBI (DYHKLIT ¢p,(0 ME30HIB.

19.

KBapkoBi iarpamu posmajy uacTuHOK. IIpaBuno ILlBeiira. fmepHo cTabinbHi
yaCTUHKWA. KBapKOBi Jiarpamu po3CisiHHA YaCTUHOK. JIeNTOHHI po3raju BeKTOPHUX!
Me30HiB. Hapo[pykeHHs1 JIeNMTOHHUX TMap TMpPU 3iTKHEeHHI 7T Me30Ha Ha IIPOTOHI.
MexaHi3Mm [Ipesina — Hra. EK30THUHI CTaHU.

20.

[vBHicTb. Bigkputrts auBHUX dacTUHOK. K Me3onu. JIambpa rimepoH. I3ocrmiH.
@dopmyna Himmgpxkumu-I'en-Mana. [lpunagyd peakiuii 3 AUBHUMM YaCTUHKaMHU.
Ocumsanis auBHocTi. [Topyiienns CP iHBapiaHTHOCTI.

21.

HevitpanbHi K me3onu. CP naphicTe. 3MimanHi ctanu K1, K2. Po3naz HelTpanbHUX
K Me30HiB Ha m Me3oHM. Yac xuttd K Me30HIB. B3aeMHe riepeTBOpeHHs

HelTpanbHUX K Me30HiB. PereHepatiiisi.




22. [Pe3onaHcu. [loTeHuiiiHa sima. Knacudikanisi ctaniB 3a eHeprismu. CriocTepe)xeHHs| 2

pe3oHaHCiB. ONTUKO-XBUJIbOBA Teopis po3cigHHA. Dopmyna dakceHa-XonbTcmMapKa.

[Tepepi3u Mpy>XHOTO Ta HEMPY>KHOTO po3cCisiHb. [ToBHUI Mepepi3. ONTUUHA TeopeMa.

[Tepepi3 pe3oHaHcHoro po3cisinHsa. @opmysna Bpetita-Birnepa. ITpuknaz: 6apioHHMIM
e30HaHC A++.

[Pa3zom (roa.) 44

OLITHHOBAHHSA 3A OCBITHIM KOMIIOHEHTOM
CyMaTHvBHe OL[iHIOBaHHA
1.1. /1514 orjiHIOBaHHS OUiKyBaHUX pe3y/IbTaTiB HaBUaHHS repe0aueHo

No MeToau CyMaTUBHOIO OL[IHKOBaHHS bamu / Bara y [Hara
3aranbHii CKJIaJIaHHS
OL[IHLIL
1 | ITpakThuHi 3aHATTS 50 6amiB / 50% | 3rigHO
2 | [IpomixkHa aTecTauisi (TeCT MHOYKMHHOTO BUOOpY) 20 6aniB / 20% | rpagika
3 | IcnuT (KOMIJIEKCHe 3aBA,aHHS) 30 6amiB / 30% | HaBYAJILHOT
0 Mpotieca

1.2. Kpurepii oLiHHOBaHHS

Ne Bup OniHoBaHHA
3/m MiATTBHOCTI
1 IIpakTHuHi HapaxyBanHs 6as1iB BizOyBaeThcs 1o 1mikasi: (BianoBigHo 10 KibKocCTi
3aHATTA NIPaKTUYHUX 3aHATh)

- BimiHHi Bigmosigi 10-15 Gartis;
- mo6pi Biamnogizi 5-10 Ganis;
-3a/I0BiJIbHI, I0CTATHI Bifmmosizai 1-5 6artis.

2 Arecranis 3ane>XuTh BiJl KIJIbKOCTI BipHUX Bi/ITIOBiZiel HA TeCT
(Tect
MHO>XUHHOTO
BUOODY)
3 [criut 0-5 OaniB - 3100yBau HEMIOCTAaTHBO OPIEHTYETHCA B TEOPETUUYHOMY

Marepiaiii, 3aZja4i He pO3B’si3aHi;

5-15 6amiB - 3m00yBau HEJOCTATHBO OPIEHTYETHCS B TEOPETUUHOMY
Marepiasi, 3aZjaui po3B’s3aHi He [TIOBHICTIO;

15-27 6amiB - 3m00yBau [JOCTaTHbO OPIiEHTYETHCA B TEOPETUUHOMY
MarepiaJii, 3aZja4i po3B’s3aHi 3 HeBeJIMKUMH TOMUJIKaMU;

27-30 6aniB - 3100yBau rapHO OPiEHTYETHCSI B TEOPETUYHOMY MaTepiaJi,

3a/ia4i po3B’s13aHi BIpHO.

MeTtouuHe 3a0e3mneueHHs
1. TekcTH Ta KOHCHEKTH JIEKLIIU
2. MeTtoauuHi po3po0Ky AIJIs acITipaHTIB 3 MPaKTUYHUX 3aHSTh
3. locTyn Ta onpaLoBaHHS OH-/IalH pecypcCiB
PexkoMeH/J0BaHa JjiiTeparypa
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AKajieMiuHa 00poOYeCHICTH

3mo0yBau BWIL[Oi OCBiTH TOBWHEH [JOTPUMYBATHCh ETWYHOTO KOAEKCY Y4eHOro YKpaiHu.
IoTpuMaHHsI akKajemiuHoi JoOpouecHocTi 3m00yBauaMu OCBiTH Tepejbavyae: CaMOCTiMHe
BUKOHAHHSI HaBUa/IbHUX 3aBJlaHb, 3aBAaHb MOTOUYHOIO Ta MiZICYMKOBOIO KOHTPOJK Pe3y/IbTaTiB
HaBuaHHS (Ay11 0ci6 3 0COO/MMBUMH OCBiTHIMH TOTpebaMy Iisi BUMOTa 3aCTOCOBYETHCS 3
ypaxyBaHHsIM ixHiX iHAUBiAyanbHUX m1OTpe6 1 MOX/IMBOCTei); TOCWIaHHS Ha [pKepesa
iHdopMallii y pa3i BUKODUCTaHHS ifieil, po3po00K, TBep/KeHb, BifIOMOCTeH; AOTPUMaHHSI HOPM
3aKOHOZIABCTBA TMPO aBTOPCbKe TMpaBO i CyMm MpaBa; HaZlaHHS [A0OCTOBIpHOI iHdopMariii mpo
pe3y/ibTaTu BJ/IAaCHOI HaBYalbHOI (HAyKOBOI, TBOpPYOi) JisS/IbHOCTi, BUKOPUCTaHi MeTOJUKHU
JloCi/pKeHb 1 ikepena iHdopMatiii.

Y BUMaJKy TIOpYIIEHHS akKaZeMiuHoi J00poyecHOCTI — pearyBaHHsS BiAIOBiHO [0
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