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INEPEJIIK YMOBHHUX ITIO3HAYEHb

3M-JI1 — 3MicTOBHI JICKIIMHUN MOTyJb Nel

3M-JI2 — 3MiCTOBHI JEKIIHII MOy Th No2

3M-II1 — 3micToBHiIf TpakTUYHUNA MOTYJb Nel

3M-I12— 3MicTOBHI TpaKTUIHUIA MOIYH No2

3M-KyP — 3MicTOBHIT IPaKTUYHHUI MOYJIb 3 BAKOHAHHS KYPCOBOi pOOOTH
O3 — ominka po6oTH 3700yBaya OCBITH 3a BCIMa 3MICTOBUMHU MOIYJISIMU
OKP — orinka 3anikoB01 KOHTPOJIBHOI poOOTH

B — inTerpanpHa oI1iHKa MOTOYHOI poO0TH 3700yBava OCBITH MO JUCIMILTIHI
€KTC — €pponeiicbka KpeIUTHO-TpaHC(PepHa cucTeMa



1. OIMAC HABYAJIBHOI JUCHUILITHA

Mema nasuanvnoi
oucyuniinu

3acBoeHHs (3a0€3MCUCHHS) HU3KH KOMIIETEHTHOCTEH, 30KpeMa, OBOJIOIHHS
CY4acHUM arapaTroM KBaHTOBOI €JEKTPOHIII , a TAKOXK 3aTHICTb PO3BUTKY
HOBHX Ta YJIOCKOHAJICHHS ICHYIOUMX METOJIB ONKHCY CHEPreTUYHHX Ta
CHEKTPOCKOMIYHMX  XapaKTEepPUCTUK HA OCHOBI METOMIB  KBAaHTOBOI
€JICKTPOHII Ta KBAHTOBOI €JICKTPOIUHAMIKH.

Komnemenmnocmi,
AKI NOGUHHI Oymu
HaOymi abo
po3eunymi

K11 3parnicte aHamizy Ta BHSIBJICHHS KOMIUIEKCY TOJOBHHX MPOOIEM Y
MeBHIN Tamy3i cy4acHOi (i3MKH Ta, 30KpeMa, ONTHUKH Ta CIIEKTPOCKOIIT
aToMiB, Oarato3apsAHMX 10HIB, MOJIGKYJIAPHHX, KBaHTOBHUX, JIA3€PHUX
CHCTEM, TBEPJIOTO TiJIa, @ TAKOK aTMOC(EpH Ta OKEaHy,

31aTHICTh PO3BUTKY HOBUX Ta YAOCKOHAJCHHS ICHYIOUMX METOMIB OIHCY
ONTUYHUX Ta CIEKTPOCKOMIYHUX BIIACTHBOCTEH TBEPAMX TII HAa OCHOBI
METOJIIB KBAaHTOBOiI MEXaHIKH, KBAHTOBOi XiMii TBEpJOTO TiJla, a TaKOX
METO/IB PEIIATHBICTCHKOI KBAHTOBOT TEOPIi.

K12 3patnicts cTBOproBatu (hi3WyHi, MaTeMaTHYHI 1 KOMI'TOTEpHI MOZEIi B
ONTHIIl Ta CIEKTPOCKoImii (PI3MYHUX CHCTEM 13 peaiizamiero eEeKTHBHUX
QITOTHMIB Ta CIEIiaJIi30BAHOTO POTPaMHOT0 3a0e3eueHHS.

3MaTHICT, OTPUMYBAaTH HOBI (yHIaMEHTalbHI 3HAaHHS B ONTHULI Ta
CIIEKTPOCKOMIT aTOMiB, MOJIEKYJI, TBEPAUX TiJI, JIA3EPHUX CHUCTEM, TBEPIHX
TiJI, a TAaKOX reoi3uYHUX cucTeM (aTMochepH Ta OKeaHy).

Ilpozpammni
pe3yromamu
HA6YAHHA

P111 YMiHHS NPOBOAMTH JOCIIKEHHS 3 ONTHUKH Ta CIIEKTPOCKOIIIi aTOMiB,
Oararo3apsIHUX 10OHIB, MOJICKYJSPHUX, KBAHTOBHX, JIQ3€PHUX CHUCTEM,
TBEPJIOTO TiNA, a TaKOX aTMochepd Ta OKeaHy B KOHTEKCTI ICHYIOUMX
Teopid, poOUTH apryMEHTOBaHI BHCHOBKHM (BKJIIOYAIOYM OIlIHIOBAHHS
CTYIEHsI HeBU3HAUYEHOCT1) Ta MPOMO3UIIT 100 NOJANBIINX JTOCIIIKEHb.
P112 YMiHHA BHKOPHCTOBYBAaTH Cy4acHi ab0 po3poOJIOBATH HOBI MiJIXOIU
pO3paxyHKy (YHIAaMEHTAIbHUX XapaKTePUCTHK, 30KpeMa, Ha OCHOBI
METO/IIB KBAHTOBOI MEXaHIKH, €JIeKTPOAUHAMIKY, €JIEKTPOHIKK B ONTHUIII Ta
CIIEKTPOCKOMIT aTOMiB, MOJIEKYJ, TBEPAUX TiJ, JIa3ePHUX CHUCTEM, TBEPIAUX
T1JI, @ TAaKOXK reoi3nYHUX cucTeM (aTMochepu Ta OKeaHy)

P121 YminHs cTBOproBaTH (i3W4HI, MaTeMaTH4Hi 1 KOMI'IOTEpHI MOJelNl B
ONTHII Ta CIEKTPOCKOIIT aTOMIB, MOJIEKYJI, TBEPAUX TiJ, JIA3EPHUX CHUCTEM,
TBEpAMX TUT, a TakoX Treodi3UyHUX cucteM (aTMochepu Ta OKeaHy),
MepeBIpATH 1X aJEeKBATHICTh, JOCHIIKYBATH 1X Ui OTPUMAaHHS HOBHUX
BHUCHOBKIB Ta TNOMNIMONEHHS pPO3YMiHHS (DyHIAMEHTaIbHUX TMPOLECIB II
¢b131uHIN cUCTeMi, aHaII3yBaTH OOMEXEHHS

P122 VYMiHHS [JOCATHEHHS BIANOBIAHMX 3HaHb 3 BHUKOPHCTaHHIM
e(heKTUBHUX, Yy TOMY UYHCIl, HOBHUX  METOJIB, MOJEJEH, alrOpUTMiB
BHU3HAa4YeHHS (I3MYHUX (ONTHYHUX Ta CIIEKTPOCKOMIYHUX) XapPaKTEPUCTHUK
aTOMIB, MOJIEKYJI, TBEpJUX T, JJA3EPHUX CHUCTEM, TBEPIAUX TUI, a TaKOX
reopizuYHUX cHcTeM (aTMocepud Ta OKeaHy), OOpOOKH pe3yibTaTiB
YHCETbHHUX Ta HATYPHUX €KCIICPUMEHTIB.

Ba3zoéi 3nanna

TEOPETUYHI OCHOBU KBAHTOBOI €JIEKTPOHIIIl Ta KBAHTOBOI €1EKTPOANHAMIKHY;
¢Gi3MyHMHA  3MICT 1 EHEepreTHYHi Ta CHIEKTPOCKOMIYHI XapaKTepUCTUKU
OCHOBHUX B3a€MOJIIi B KBAHTOBOI EJIEKTPOHIll, BKJIIOYAlOYH KBAHTOBY
TEOPIIO MOTJIMHAHHS, BUITYIIIEHHS 1 PO3CIIOBaHHS CBITJIA.

ba3zoei eminna

(GhOopMyIIIOBaTH OCHOBHI 3aKOHH €NEKTPOJMHAMIKH, KBAHTOBOI MEXaHIKH,




KBaHTOBOI E€NEKTPOHIlll, SKI BHU3HAYAIOTh BJIACTUBOCTI  IHTEHCHBHHX
PE30HAHCHMX  B3a€MOJIH, IMOSCHIOBATH Il (I3WYHI SBHUIIA 1 IPOLECH;
OIIIHIOBATH MOYJIMBOCTI PI3HUX METO/IB KBAHTOBOI €JIEKTPOHIIll CTOCOBHO
710 KOHKPETHUX MPAKTHYHUX 3aBJaHb.

ba3zoei nasuuxku

pPOOOTH 13 Cy4acHOIO OOUYHUCIIOBATIBHOIO TEXHIKOIO, BMITH BUKOPHUCTOBYBATH
CTaHJAPTHI TAaKeTH NPHUKIAAHUX TMpOrpaM 1 MporpamyBaTH Ha piBHI,
JOCTaTHbOMY JUIS pealti3aiii 4uceIbHUX METOJIIB PO3B’SI3yBaHHS (Pi3MUYHUX
3a7a4, KOMII'IOTEpPHOTO MOJICTIOBAHHS SIBUII 1 TIPOIECiB, BHUKOHAHHSI
00YHCITIOBAJIBHUX EKCIIEPUMEHTIB.

Hoeé’a3ani Hemae

cunaodycu

Ilonepeons OO6uncioBaIbHI METOAM ONTHKHA Ta JUHAMIKHM KBAaHTOBHX Ta JIA3ePHHUX
oucyuniina CHCTEM

Hacmynna .

0 . HayxoBo-negaroriyna npakTuka

ucyuniina

Kinvkicmo 2ooun

nexuii — 30 rof., mpakTU4HI 3aHATTS — 45 ro1I., caMocTiitHa poboTa — 75 To7.

2. MIPOT'PAMA HABYAJIBHOI JTUCHUITJITHUA




2.1. Jlekuiiinuii MO1yJIb

Kon

KinekicTs rogun

Ha3Bu 3MiCTOBHMX MOJIYJIIB Ta MEPETIK TeM JCKIIMHUX 3aHATh

Aynu-
TOPHI

Camocr.
pobota

3M-JI1

KorepenTHa B3aemonisi. ®0TOHHe BiAJIyHHsI i CaMOIHIYLMPOBAHHA
npo3opictb. Penakcauniiini nmpouecu. CrnpuiHATIMBICTL BOPiBHEBOI|
cucrteMu i edextn HacudeHHsi. KorepeHTHiI mpoumecm B CKJIaAHHX
0aratopiBHeBUX cucTeMax. MOTOHHA CTPYKTypa mpoueciB B3aeEMOIii.
Onnogoronni npouecu. JIBoxdoronni i TppoxdoToHHi npouecu.

16

15

J1.1

Pezonancue HaOmmkeHHA. 'aMUIbTOHIaH aTOMa B €JIEKTPOMArHiTHOMY TIOJII.
JlunamiuHe monboBe posmmpeHHsa. Hyrarii. Meroa MOBUIBHUX aMILTITYL.
w/2 i ®-immynscu. KorepeHTHe 3aracanHsi.

J1.2

[onsipu3amis mpy BIUIMBI ABOMAa KOPOTKHMH PE30OHAHCHUMH IMITYJIbCAMH.
O6opotHa pacdazupoBka. JloxkuHa curHany BianyHHS. CHUHYC-pPIBHSHHS
["opaona. ABTomMozenbHe pimeHHs. 2 T -iMmysbe. CoTiTOHH.

J1.3

PiBasiHHS pyxy MaTpuii miinbHOCTI. [10310BXHS 1 TonepedHa penakcarii.
Camoy3ropKeHi piBHSHHS JUIs TIOJIsI, TOJSIpU3altii 1 pi3HUII 3aceleHHOCTeH
PIBHIB.

Jd1.4

CnpuiinstiuBicte.  lupuna  minHii.  JucmepciiiHi  CHiBBiJHOIICHHS
Kpamepca-Kponinra. HacuueHnHsi ogHOpIAHO- 1 HEOAHOPIAHO PO3IIUPEHUX
ITiHIH.

J1.5

AncamOneBHe ycepenHeHHs. CucTeMa OAMHOYHHUI DPIBEHb - 30HA PIiBHIB.
Po3nan HUKHBOTO piBHSA B 30HY. Po3nozin 3acenenHocreit B 30H1. Cucrema
[TUITY 30HAa-30HaA. BI/IpO)I)KeHHﬂ 30HU.

J1.6

@doToHHa  CTpyKTypa mponeciB  B3aemonii. KBaHTyBaHHA — mouis.
bararodoTtonni nporecu 1 BipryanbHi OaratodoroHHi mpoiuecu. DoToHHA
KpaTHICTb MPOLIECIB B3a€MOJII1 B pi3HUX MOpPSAKAX.

J1.7

OpnodoToHHl  mpouecd. VIMOBIpHOCTI  CTUMYJIbOBAaHHUX  IPOLECIB.
CrioHTaHHE BUITYCKaHHS B JAUNOJIbHOMY HaOmukeHHI. KBaapymonbHi 1
MarHiTHOAIMOJIbHI TEPEXO/IH.

J1.8

JIBoxpoToHHI 1 TpbOX(oTOHHI mpouecH. Po3citoBaHHS CBiTIA SK
NMBOX(OTOHHUI mpouec. MaTpuyHUM eJeMEeHT A NPSIMUX IEepPexoliB.
MatpuuHuil enemMeHT Juis Mepexo/liB yepe3 MpoMikHUN cTaH. KorepeHTHe
[pO3CitOBaHHA 1 KOMOiHaIliHE pO3CiIOBaHHS.

3M-JI2

Teopernunuii onuc HeJiHiHNX edekTiB. ['eHepaniss Apyroi rapMoHikm.
ABuma camodokycyBaHHa i camoaedokycyBaHHsl Ta iX ¢izuuHi
MexaHizMu. Bumymene poscisinns cBitiia (BPC). Buponkxena B3aemonis
XBUJIb B HacHuuyBaHHOMY cepenoBuili. IleperBopeHHsI XBHJILOBOIO
(ppouTy MeTogamm HeJiHiliHOI onTkH. PoTOpepaKkTHBHI KpHUCTAIH
sIK HeJIiHilTHI cepeoBUIIA.

14

15

J12.1

Di3nyH1 MexaHi3Mu HediHiiHocTI. HeniHiiiHI cnpuiHITIUBOCTI. YKOpOUEeHi
PIBHSIHHS /TSI TOBUTBHUX aMILTITY/I TTOB'sI3aHUX XBWIH. Da3oBe y3roKeHHS.
[TapameTpuyuHi MpoLECH.

2.2

['eneparriss npyroi rapMmoHiku. [lapameTpruyHe MOCHIIEHHS 1 MEPETBOPEHHS
yactotu. CriBBigHommeHnHss Menni-Poy. Bizyanizauis IK BunpominioBaHHs.
[lepecTporoBaHMii NapaMEeTPUYHHI T€HEPATOP.

KinekicTs roguu




Kon

Ha3Bu 3MiCTOBHHX MOJIYJIIB Ta MEPEJIK TEM JIEKIIHHUX 3aHATh

Aynu-
TOPHI

Camocr.
pobota

J2.3

SBuia camooKycyBaHHA 1 caMo1e(hOKYCyBaHHSA Ta iX (i3WYHI MEXaHI3MH.
[ToporoBa moTyxHIiCTh i JOBXHHA camMo(okycyBaHHS. CaMOBHKpPHUBIICHHS
mydkiB. Camoudpaxiris.

2

2.4

Knacu4Huii onmmc BHMYIIEHOTO PO3CIIOBaHHS CBITJIA HAa MOJICKYJISIPHUX
KonuBaHHSAX. KBaHTOBA Teopisi BUMYIIEHOTO PO3CISHHS CBiTia. 30yKEHHs
AHTUCTOKCOBUX 1 BHIMX CTOKCOBUX KOMIIOHEHT. BumyIieHe po3cisHHS
CBiTJIa B pe3oHaTopax 1 cBiTIoBomax. KiacuyHa Teopiss BUMYIICHOTO
poscisuHs Manzaensinrama-bpinmoesa (BPMB). BPC i BPMB mpu
[IUPOKOCMYTOBOMY 1  NPOCTOPOBO  HEOJHOPIAHOMY  HakKadyyBaHHI.
BumyIieHe TemnepaTypHe po3CitOBaHHSL.

J2.5

JIBOpiBHEBA cHCTEMA B CHIIBHOMY CBITJIOBOMY I0JIi. BuMyIieHe pe3oHaHCHe

[PO3CIIOBaHHS CBiTNIa. 3arajbHi BJIACTHBOCTI PE30HAHCHUX HENIHIHHUX|

mporieciB.  JIBOX()OTOHHE  TIOTJIMHAHHA.  BHMyIIeHe  pPe30HAHCHE
03CIIOBAaHHSL.

J2.6

[lepeTBOpeHHS XBHJIBOBOTO (POHTY METOJAMH HENIHIHHOI ONTHKH.
[lepeTBOpeHHS XBHIBOBOTO (DPOHTY MPU BUMYIIEHOMY PO3CISIHHI CBiTIa 1
YOTHPHOX-XBUJIbOBA B3aeMonisa. CXeMH 3 TapaMeTpHYHUM 3BOPOTHHM
3B's13KOM. [IpakTHYHEe BUKOPUCTAHHS 3BEPHEHHS XBUIHOBOTO (DPOHTY.

J2.7

dotopedpakTUBHI KpUCTAIM K HENiHIAHI cepenoBuma. dDizuuHi
MeXaHi3MU HelliHiiHOCTI. EHeprooOMiH Mi JBOMa XBWIISIMH 1 YOTHPHOX-
XBHJIbOBA B3a€MO/Iisi B )OTOPEAKTUBHHUX KPHCTAJIAX.

Pa3zom:

30

30

Koncynpramii npoBoauts npodecop I'mymxos O.B. momorexminka 3 15.00 no 17.00 B ayn. 407, MoXiIHBI OH-TAiH
KoHcynbTalii uepe3 Skype abo Wiber; mis y3romkeHHS 9acy OH-JaifH KOHCYJIbTAIIN CITiJ] HAICIATH 3alUT Ha €JICKTPOHHY
notity Buknaaayda: glushkovav@gmail.com, math@odeku.edu.ua

2.2. IIpakTHYHHH MOAYJIb

Kinekicts roguna

Kon Ha3Bu 3MiCTOBHUX MOJTyJIiB Ta MEPENIK TeM NPAKTUYHUX 3aHAThH Ayxu- |Camocr.
TOpHI | poO.
3M-II1 [KorepentHa B3aemoaia. ®DoToHHe BilIyHHs i camoinayuupoBanna 24 15
npo3opicte. Penakcaniiini npouecu. CnpuilHAT/IMBICTL JBOPiBHEBO]
cucteMn i edextn HacuuyeHHsi. KorepeHTHi mpomecH B CKJIaJHHX
O0araropiBHeBHX cucremMax. @OTOHHA CTPYKTypa NpoLeciB B3a€MOAil.
Oanogortonni npouecu. /[Box¢oronHi i TPLOX(pOTOHHI IpoLECH.
I11.1 |Pe3onancHe HaOmkeHHs. ['aMibTOHIaH aTOMa B €IEKTPOMarHiTHOMY TmoJi.| 2 2
JlunamiuHe nonboBe po3mmpeHHsa. Hyramii. MeTtoa mOBUTBHUX aMILUTITY.
w/2 1 ™-immynbcu. KorepenTHe 3aracanusl.
I11.2 [[Tonspu3aiis npu BIUIMBI JBOMAa KOPOTKHMH PE30HAHCHHUMHM IMIyJbcaMu. 2 2
O6opotHa pacdazupoBka. [losxkuHa curHany BimiayHHS. CUHYC-pIBHSHHS
["opaoHa. ABTOMOAEIbHE pillieHHs. 2@ -iMiyJsibe. COTITOHMU.
I11.3 |PiBHsHHES pyXy MaTpuii miubHOCTi. [10310BXHS 1 momepedHa penmakcarii.| 2 1

CaMoy3ro/pkeHi piBHSHHS JJIs TOJIA, TOJIApHU3allii 1 pi3HUII 3aceIeHHOCTEeN
PIBHIB.

Kinexicts ronua
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Kon

Ha3Bu 3MiCTOBHUX MOJIYJIIB Ta MEPETIK TEM JIEKIIHHUX 3aHATh

Aynu- |Camocr.
TOpHI | poboTa

I11.4

Crpuiinsmiuicte.  lupuna  minii.  JucmepciiiHi  CHiBBiJHOIIEHHS
Kpamepca-Kponinra. HacuueHHs: 0THOPiTHO- 1 HEOJAHOPITHO PO3IIMPEHHUX|
TiHIH.

2 1

I11.5

AHcamOJieBHE ycepenHeHHs. CucremMa OJNMHOYHUN PIBEHb - 30HA PIBHIB.
PPo3ma HIKHBOTO PiBHSI B 30HY.

I11.6

Posmonin 3aceneHHocTei B 30HI. CucTema TUITy 30Ha-30Ha. BUpompkeHHS
BOHH.

I11.7

DoTOHHA CTPYKTYpa MpolieciB B3aemoii. KBaHTyBaHHS MMOJIS.

I11.8

baratodoToHHI mporecu 1 BipTyalibHi OaraTodoToHHI npomecu. POTOHHA

I11.9

KPaTHICTh MPOLIECIB B3a€EMOJII B PI3HUX HOPSIIKAX.
OnnodoTonHi mpouecu. IMOBIpHOCTI CTUMYITLOBAaHUX MPOILIECIB.

IT1.10

CrioHTaHHE BUITYCKaHHS B AHWIOJbHOMY HaOmmwkeHHi. KBaxpymonbHi i
MarHiTHOMIMOJbHI TEPEX0IH.

IT1.11

JIBox(doToHHI 1 Tphox(doTOHHI Tponecu. PosciroBaHHS CBITIIA  SIK
NBOX(OTOHHUH Tporiec. MaTpUYHUIN €IEMEHT IS IPSIMUX TIEPEXOIiB.

I11.12

MaTpu4HUI €eMEeHT Ui MepexoiB yepe3 npoMixkHuil craH. KorepeHTHe
pO3citoBaHHs 1 KOMOiHaMiHE PO3CIIOBaHHS.

3M-I12

Teopernunuii onuc Hesinilinux edexriB. I'eHepanis Apyroi rapMoHiku.
ABnma camookycyBaHHs 1 camoaeoKycyBaHHA Ta ix (iznuHi
MexaHi3Mu. Bumymene poscisnaa cBitaa (BPC). Bupomkena
B3a€MOJiA XBHJIb B HacHYyBaHHOMY cepenoBuii. IleperBopenns
XBHJILOBOIO (DPOHTY MeTOoAaMHU HeJiHiliHOI onTuku. doTopedpaKkTUBHI
KPHCTAJIH SIK HeJIiHilHI cepepoBHIIa.

21 10

I12.1

Di3uuHI MexaHi3MU HemiHiiHOoCTI. HeniHilHl cnpuiHATAMBOCTI. YKOpOUeHi
PIBHSHHA JUId MOBUIBHMX aMIUNTYZA TMOB'A3aHUX XBWIb. a3oBe
y3romkeHHs. [TapameTpuuHi IporecH.

I12.2

['enepariisi 1pyroi rapmoniku. [lapamerpuyHe mocuIeHHsS 1 NEPETBOPEHHSA
uyactotu. CriBBiaHomeHHs: Menuni-Poy. Bizyamnizanis IK BunpomiHtoBaHHS.
[lepecTporoBaHuii TapaMeTPUYHMI I'eHEepaTop.

I12.3

SIBuia caMooKyCyBaHHs 1 caMoieOKyCyBaHHS Ta iX (i3MUHI MEXaHI3MHU.
[ToporoBa moTyXHICTh 1 JA0BXKHHA camodokycyBaHHs. CaMOBUKPHUBICHHS
nyukiB. Camoaudpaxitis.

I12.4

KnacuyHuii onmuc BHMYIIEHOTO DPO3CIIOBaHHS CBITJa Ha MOJIEKYJISPHHUX
KonuBaHHSIX. KBaHTOBa Teopis BUMYILIEHOTO PO3CISTHHS CBITNA. 30y KEHHS
QHTHCTOKCOBHUX 1 BUIIIMX CTOKCOBUX KOMITOHEHT.

I12.5

Bumyniene po3cisHHS CBITJIa B pe3oHaTopax 1 cBiTiioBojaax. Kiacuuna
Teopis BUMYIICHOTO po3cissHHg Manaensintama-bpimnoena (BPMB).

I12.6

BPC 1 BPMbB mnpu mmpokocMyroBoMy 1 MpPOCTOPOBO HEOJHOPIIHOMY
HakauyBaHHI. BUMyllieHe TemnepaTrypHe po3CitoBaHHSL.

I12.7

J[BopiBHEBaA cHcTeMa B CHJIIBHOMY CBITJIOBOMY 1OJIi. BuMmyIiiene pe3oHaHCHE
PO3CitOBaHHS CBiTJA. 3arajibHi BJIACTMBOCTI PE30HAHCHHUX HETIHIMHUX
mporeciB.  JIBoxdoroHHe  mornuHaHHA.  Bumymiene — pe3oHaHCHE
[PO3CIIOBaHHSI.

I12.8

[lepeTBOpeHHsST XBWJIBOBOTO ()POHTY METOJAAMU HENIHINHOI ONTHKH.
[TepeTBOpEeHHS XBUILOBOTO (POHTY MpPU BUMYIICHOMY PO3CISTHHI CBITJA i

YOTUPHOX-XBUJILOBA B33_€MOI[i51.

Kinexicts ronua




Kon Ha3Bu 3MiCTOBHHX MOJIYJIIB Ta MEPEJiK TeM JIEKIIHHNUX 3aHATh Aynu- |Camocr.
TOpHI | poboTa

[12.9 |Cxemu 3 mapamMeTpUYHHM 3BOPOTHHUM 3B'A3KOM. [IpakTHuHE BUKOpPHCTaHHs| 2 1
3BEPHEHHS XBUJILOBOTO (PPOHTY.
[12.10 |[@oropedpakTuBHI KpuUCTalu sK HeNiHIWHI cepenoBuma. @Dizuuni| 3 1

MEeXaHI3MH HeJiHIHHOCTI. EHEprooOMiH MiK JBOMa XBHJIAMH 1 YOTHPHOX-
XBHJIHOBA B3a€EMOJIiSl B JOTOPEAKTHBHUX KPUCTAJIAX.

3M-KyP KypcoBa podora - 15
IlinroroBKa /10 3aJ1iK0BOI podoTH - 5
Pazom: 45 45

Koncynpranii npoBoauts mpodecop I'mymxos O.B. momorexminka 3 15.00 no 17.00 B ayn. 407, MoximBiI OH-TaitH
KoHCyJbTallii uepe3 Skype abo Wiber; is y3roskeHHs 4acy OH-JIaifH KOHCYJIbTAIlIN CITiJ] HAICIATH 3alUT Ha CJICKTPOHHY
nowty Buknana4a: glushkovav@gmail.com, math@odeku.edu.ua

2.3. Camocriiina podora

Kon VY3aranbHeHi JaHi MO BCiX 3MICTOBUX MOIYJISAX KinekicTs Crpok
PO 3aBJIaHHS HA CAMOCTIHHY poOOoTYy TOIUH MIPOBEICHHS
3M-JI1 | » CaMomiaAroTOBKa /0 JIEKIIii, OIpPaIOBAaHHSI TEOPETUIHOTO 3 1-8
MaTepiady 3a KOHCIEKTaMH JEKI[iH 1 PEeKOMEHJIOBaHHUMHU THKHIL

HaBYAJIBHUMHU TOCIOHMKaMH, MOHOTpadiyHiii HaBYANBHIN
JiTepaTypli, BKIOYarouM iH(opmaiiiiHi 3araibHOOCBITHI

pecypceu;

* BukoHaHHs 3aBJaHb Ha CaMOCTIHY poOOTY, MiArOTOBKa 3
JI0 YCHOT'O OTMTYBaHHS a00 TECTYBaHHS;

« CamocriiiHe BUBYEHHS 3 PEKOMEHJIOBAHOTO IEPEINiKy 2
JOJTATKOBUX TEOPETUYHHX THTAaHb, HEPO3IVIIHYTHUX Ha
JIEKIISX,

* BukoHaHHS 3alpOIIOHOBAHWX BHKJIAJIA4eM JOJATKOBUX 2

3aBJlaHb Ha CaMOCTIHHY poOOTY 3 METOI0 MOTIMOJIEHHS Ta
3aKpiMUVIEHHS! 3HaHb, PO3BUTKY AaQHAJIITUYHMX HABUYOK 3
npoOJIeMaTUKN HABYAIBHOI TUCIUILTIHH.

e [ligroToBKa [0 MOIYNBbHOI KOHTPOJBHOI  POOOTH 5
(000B’s13K0BA)

3M-JI2 | » CaMomiAroTOBKa /0 JEKIIii, ONpaIfOBaHHSI TEOPETUYHOTO 3 9-15
MaTepiady 3a KOHCIEKTaMM JIEKIIH 1 PEeKOMEHJOBaHUMH THXHI1

HaBYaJIbHUMU NOCIOHMKaMH, MOHOrpadiyHiii HaBYalbHIN
JiTepatypli, BKIIOYarO4HM 1HGOpPMAIiiHI 3aralbHOOCBITHI

pecypeu,

* BukoHaHHs 3aBAaHb Ha CaMOCTIHHY poOOTy, MiATOTOBKA 3
JI0 YCHOT'O OUTYBaHHS;

* CamocrTiiiHe BUBYEHHS 3 PEKOMEHJIOBAHOTO IEPEITIKY 2
JOJTATKOBUX TEOPETUYHMX IMHUTAHb, HEPO3IVISIHYTUX Ha
JISKIIIAX,

* BuxoHaHHS 3allpONIOHOBAHMX BHKIJIAJAa4eM JOJATKOBUX 2

3aBJaHb HA CaAaMOCTIMHY POOOTY 3 METOIO MOTIMOJEHHS Ta
3aKpiMIeHHs] 3HaHb, PO3BUTKY AaHAIITUYHUX HABUYOK 3
poOJeMaTHKN HABYAJIbHOI TUCITUTITIHH.

e [ligroToBKa /10 MOIYJIBHOI KOHTPOJBHOI  pPOOOTH 5
(000B’s13K0Ba)
Kon V3aranbHEeHi J1aHi 10 BCIX 3MICTOBUX MOIYJISX Kinexicts Crpox

PO 3aBJaHHS HAa CaMOCTiiHY poOoTy TOJUH IIPOBEICHHS



mailto:glushkovav@gmail.com
mailto:math@odeku.edu.ua

3M-II1 CamormiaroToBka A0 NPAKTUYHUX 3aHATH, MOBTOPEHHS 3 1-8
paHilie BUBUEHOTO TEOPETUYHOTO MaTepiay; THKHI
* BukoHaHHs 3aBaHb Ha CaMOCTIHHY poOOTY, y TOMY YHCII
PO3B’sI3yBaHHS OKpEeMHUX 3ajay 1 MPHUKJIa/iB, MPOBEICHHS 3
TUIOBUX pO3PaxyHKiB 3a JaHUMH, OTPUMaHHUMH Ha
NPAKTUYHUX  3aHATTAX, MIArOTOBKA [0  Ipe3eHTauii
pe3yJbTaTiB;
e IlianrotoBka 110 YCHOTO ONUTYBaHHS ab0 TECTYBaHHS, 2
mepeBipkd MPAKTUYHUX poOIT y Qopmarti  B3aemHOro
OIlIHIOBAHHS Ta OOTPYHTOBAHMX BHCHOBKIB,;
* Po3B’a3yBaHHS JIOJATKOBUX 3aJad 3a TEMAaTHKOIO 2
MPAKTUYHUX 3aHSATh.
e [ligroToBKa /10 MOIYJIBHOI KOHTPOJBHOI  POOOTH 5
(000B’s13K0BA)
3M-I12 | « CamomiaroToBKka 10 NPAaKTUYHUX 3aHATh, MOBTOPCHHS 2 9-15
paHilie BUBUEHOT'O TEOPETUYHOTO MaTepiay; THKHI
* BukonaHHs 3aBJjaHb Ha CaMOCTII/IHy p060Ty, y TOMY YHCIHi
PO3B’I3yBaHHSI OKPEMHX 3aJad 1 MPHUKIAIIB, MPOBEACHHS 1
TUMIOBUX pO3PAaXyHKIB 3a JaHUMH, OTPUMAHUMHU Ha
NPAKTUYHUAX  3aHATTAX, MIArOTOBKA IO  TPE3CHTaIil
pe3yJIbTaTiB;
» IligroToBKa 1O YCHOTO ONUTYyBaHHS a0 TECTyBaHHS, 1
MepeBipkd  MPAKTUYHUX PoOIT 'y ¢opMaTi B3aEMHOro
OLIIHIOBAaHHS Ta OOTPYHTOBAaHMX BUCHOBKIB;
* Po3B’s3yBaHHA [OJATKOBUX 3a/ad 3a TEMAaTUKOIO 1
NPaKTUYHHUX 3aHSTh.
e [linrotoBKa 10 MOMAYJIBHOI KOHTPOJILHOI  pOOOTH 5
(060B’s13K0Ba)
3M-KyP| « BuxoHanHs eramiB KypcoBOi (JIOCHITHHUIBKOI) poOOTH 10 2-12 trxHi
3riJHO 3aBJaHHs, BUJIAHOTO BUKJIA/1aueM;
* [linroToBKa 70 3aXUCTY KypcoOBO1 poOOTH. 3) 13-14 twxHi
OKP * [TigroToBKa /10 3a711KOBOi KOHTPOJILHOI POOOTH. 5 15 Tmxneus
Paszom: 75




3. PEKOMEHJAIIIL IO CAMOCTIHHOI POBOTHU ACIIIPAHTIB

3.1. 3aranbHi noBYaHHSA

CamocriitHa poOOTa € OCHOBHUM 3ac000M 3aCBOEHHS 37400yBaueM BHILOI OCBITH HAaBYAIBHOTO
Marepiany JUCHUILIIHKM «IHTEHCHBHI pPE30HAHCHI B3a€MOJi B KBAaHTOBIM EJEKTPOHII» B 11032
ayJUTOPHUH Yac, 10 PEriaMeHTy€eThCSl HABYAIBHUM IIAHOM.

bazosa (0606 ’sa3x06a) camocmiiina poooma acuipaHTa BKIIOYAE:

* CaMOIIATOTOBKY JI0 JIEKIIHUX Ta MPAKTUYHUX 3aHSTh;

* ONpAIFOBaHHs HOBOT'O Ta IOBTOPEHHS paHillle BUBUEHOI'O TEOPETUYHOIO0 MaTepiaiy;

* BUKOHAHHS 3aBJIaHb Ha CaMOCTiiHY pOOOTY: MiArOTOBKa iH(MOPMALIHHOTO MOBIAOMIICHHS B
YCHIH Ta MUCHMOBIH (DopMi, CKIagaHHS OMOPHOTO KOHCIEKTY, TpadiuHe MPEACTABICHHS MaTepiary
(cxyIamaHHS CXeM, PUCYHKIB, rpadikiB, aiarpaM), CKJIaJaHHS TECTIB Ta €TAJIOHHUX BIAMOBIIEH 0 HUX,
CTBOPEHHs MaTepialiB IPe3eHTAalllil, IPOBEIEHHS TUIIOBUX PO3PAXYHKIB 33 JaHUMH, OTPUMaHUMHU Ha
NPAaKTUYHHUX 3aHATTSX;

* IZITOTOBKY JI0 YCHOTO OMMTYBaHHS a00 TECTYBaHHS;

* BUKOHaHHS KypCOBOi pOOOTH Ta MiArOTOBKY 0 ii 3aXHUCTY;

* MiIFOTOBKY JI0 3aJ1IKOBOi KOHTPOJIBHOI POOOTH.

Jlooamxosa camocmitina poboma CcUpsSMOBaHA Ha TOMTHOJCHHS Ta 3aKpIIJICHHS 3HAHb
3100yBaviB OCBITH, PO3BUTOK iX aHATITHYHUX HABUYOK 3 MPOOJIEMATUKM HABYAIbHOI TUCHUILTIHU.
HeBuuepnauii iepernik 3ax0/1iB MOXe BKIIIOYATH:

* caMOCTIliHE BUBYEHHS 3 PEKOMEHJOBAHOI'O MEPETiKy I0JATKOBHX TEOPETUYHUX IHUTaHb,
HEPO3TIITHYTUX Ha JIEKIISX;

* PO3B’sA3yBaHHs J10JJaATKOBUX 3a/1a4 32 TEMATUKOIO MPAKTUYHUX 3aHSATh;

* BUKOHAHHS TBOPYHX aHATITHYHO-PO3PAXyHKOBHX POOIT;

* aHaJI3 HAyKOBOI MyOJIiKallii 3a BU3HAUEHOIO BUKJIA1a4eM TEMOIO;

* aHaJII3 HAyKOBUX MaTepiaiiB MO 3aJaHii TeMi 31 CKJIQJaHHAM CXEM Ta MOJEJIed Ha IiICTaBl
OTPUMAHUX PE3YJIbTaTIB;

* MOrMOJIeHUM aHalli3 HayKOBO-METOJIWYHOI JIiTepaTypu (MiATOTOBKA pELEH31H, aHOTaliil Ha
CTaTTIO 200 MOCIOHUK, CKJIaJaHHS aHOTOBAHOT'O CIUCKY CTaTei 13 BIAMNOBIAHMX XKYpHAJTIB MO raiysi
3HaHb, CKJIAJIaHHS IJ10capisi N0 KOHKPETHIN TeMi, aHaJITUYHUN 3BIT 3 I0OYZA0BU HAyKOBOI IIIOTE3H 3a
00paHoI0 acipaHTOM TEMAaTUKOIO JTOCIIKeHHS Ta 1H.);

* MOUIYK JI0JIaTKOBUX MaTepiaiiB, SIKI MOXYTb OyTH BUKOPHCTaHI JUIsl HallMCaHHS KYypCOBOI
(tocaiIHUIBKOT) POOOTH.

CamocriiiHa po0OoTa HajJ 3aCBOEHHSIM HaBYAJbHOIO Marepialy 3 JUCHUIUIIHU MOXeE
BUKOHYBaTHCs y Oi0yioTeli, YnTaJpbHUX 3aiax 0i0sioTekn OJEChbKOro JAep:KaBHOTO E€KOJIOTIYHOIO
YHIBEPCUTETY, HaBUAIbHUX KaOlHeTaxX, KOMI IOTEPHUX Kjacax, y JIOMAallHIX yMOBaX, y TOMY YHCII 3
BUKOPHCTAHHSM TEXHOJIOTIH JUCTaHIIIIHOrO HaBYaHHS Ta iHTEpHET pecypciB. llepenik HaBYalbHO-
METOJMYHUX MaTrepiaigiB pa3oM 3 PEKOMEHJIOBAHOIO HAYKOBOIO Ta (paxOBOK MOHOTpadidHOIO i
MEPIOUYHOI0 JTTepaTypor0, HEOOXITHHWM I 3a0e3NedeHHs CaMOCTIHHOT pPOOOTH acHipaHTiB,
HaBEECHO y MyHKTI 5. 3100yBa4 OCBITH B XO/11 CAMOCTIHHOI pOOOTH MOXKe:

* CaMOCTI{HO BU3HAYaTH piBeHb (ITTMOMHY) OMPALIOBAHHS 3MICTY MaTepiaiy;

* CaMOCTIMHO OTPAIbOBYBATH JIOAATKOBI TEMH 1 MUTAHHS,

* IPONOHYBATH CBOI BapiaHTH OpraHizaliiiHux Gopm camocTiitHOi poboTH;

* BUKOPHCTOBYBATH JII CAaMOCTII{HOI poOOTHM METOIWYHI Ta HaBYaJbHI MOCIOHMKM Ta 1HIII
iH(popMalliifHi pecypcH MOHa[ 3alPOIIOHOBAHOTO MEPEIiKY;

* 3JIHCHIOBATH CAMOKOHTPOJIb PE3YJbTAaTIB CaMOCTIHHOI poOOTH (BIaCHUMHU MeToAaMHu abo
3aIpONIOHOBAaHUMH BHKJIAJaueM).

HapuanpHuii maTepiayl TUCHUIUTIHK, TIepen0adeHuil NI 3aCBOEHHS acIipaHTaMH y TIpolieci
CaMOCTIHHOT poOOTH, BUHOCUTHCS Ha MiICYMKOBHI KOHTPOJIb Pa30M i3 HABUAIBHUM MaTepiajioM, SIKUi
OyJI0 OIpaIbOBaHO MiJ Yac MPOBEJICHHS HAaBUAJbHUX 3aHATh. 3arajibHa KUTbKICTh TOJAMH CaMOCTIHHOT
po0OTH, sIKa HAJTAETHCS ACHIPAHTY Ui 3aCBOEHHS HAaBYAJIBLHOTO MaTepially AUCHUILTIHU, CTAHOBUTH 75
TOJIVH.



3.1.1. Moayai 3M-JI1 ta 3M-II1. KorepenTHa B3aemonisi. Perakcauiiini npouecu.
3.1.1.1 lloBuanus

Posrnsparore HacTymHi nutaHHs: @DOTOHHE BIUTYHHS 1 CaMOIHAYIIMPOBaHHA IPO30PICTh.
CrpuiiHATIMBICTh JABOPIBHEBOI CHCTEMH 1 epekTh HacuueHHs. KorepeHTHi Mpouecw B CKIIQIHUX
OararopiBHeBuX cucrteMax. doToHHa CTpyKTypa mporeciB B3aemomii. OaHOMOTOHHI MPOIECH.
JIBoxdoToHHI i TppoX()OTOHHI Npouecu. PiBHAHHA pyxy MaTpuli iinsHOCTI. [10310BXKHS 1 ONIepeyHa
penakcartii. CaMOy3To/pKeH1 PIBHSHHS JUIS TOJS, TOJSpHU3aIii 1 PIi3HMIN 3aceICeHHOCTECH pIiBHIB.
Hucnepciiini  cmiBBigHomeHHss Kpamepca-Kponinra. HacuueHHs OAHOpIAHO- 1  HEOTHOPIIHO
po3mupeHux JiHiA. TeopeTnunuii onuc HenmiHIMHUX edekTiB. ['eHeparlis Apyroi rapMoHiku. SBuina
camookycyBaHHs 1 camonedokycyBaHHS Ta ix (i3udHi MexaHi3MH. BuMyleHe po3CisHHS CBiTIa
(BPC). Bupomxkena B3aeMojiss XBWJIb B HAaCHYyBaHHOMY cepenoBHili. [lepeTBOpeHHS XBHIJIBOBOTO
¢poHTy MeTomamu HeniHiIHHOI onTuku. PoTopedpaKTHBHI KPHUCTAIM SIK HEJIHIMHI CepeIoBHINA.
J[BoX(OTOHHI 1 TphOX(OTOHHI MPOIIECH.

HasBHe HaBYaJIbHO-METOAUYHE 3a0e3IeueHHs 3MICTOBHUX MO,I[y.TIiBZ

Akulin V.M., Karlov N.V. Intense resonant interactions in quantum electronics. M., 1987

JleroxoB B.C., Yeb6otae B.II. [IpunHiunsl HenuHeHOM Ta3epHoi ciekTpockonuu. M., 1990.
3sento O. [Ipunnumne! nazepos. M.: Mup, 1990

I'mymkoB O.B., PensruBictcbki 1 KopessliiiHi edekTu B CHeKTpax aroMHUX cucreM.-Opeca:
Exouoris.-2006.

5. TI'mymkoB O.B., OnTumanbHi Jla3epHi METOAU ACTEKTYBaHHSA Ta MOJUIEHHs i3oTomiB. -Opeca:
Exouoris.-2013.

NS

3.1.1.2 IIutanHs 10 caMonepeBipKH

[MousiTTs KorepenTtHoi B3aemoii. ([2], rir. 1, ¢1.131-145)

[TousaTTS POTOHHOTO BiUTYHHS 1 caMOiHaAyIMpoBanHoI rpo3opocrti. ([1], r1. 2, ¢1.245-256)

Onucaru edextu penakcaninaux mporecis. ([3], ri. 1, c1.56-78)

CrpuiHATIMBICTh TBOPiBHEBOI crcTemu i edext HacudeHHs. ([4], r. 1, cT.102-118)

Omnwucatd KOTEPEHTHI MPOIECH B CKIaTHUX OaratopiBHeBuX cuctemax. ([4], r. 1, cT.118-

124)

[Io Take ogrodorouHi mporecu ? ([5], r. 1, ¢1.78-90)

1o Take poToHHA CTPYKTYypa mpoiieciB B3aemoii. ([5], ri. 1, ¢1.95-102)

Hamucaru piBHsiHHES pyXy Matpuui minbHocTi. ([3], r. 2, ¢1.353-369)

[lo Take mo310BXHs 1 monepeuna penakcaii. ([2], r. 2, cT.247-287)

Hanmcatu camoy3ro/pkeHi piBHSHHS JUIs TOJS, MOJSpU3awii 1 pi3HUII 3aceleHHOCTel

piBHiB. ([1], r. 1, cT. 149-155)

11. Tloustrs cnpuiinstauBocti. ([5], r. 2, c1.267-287)

12.  Onwucaru aucnepciiini criBBigHomenHns Kpamepca-Kpowninra. ([4], . 2, ¢1.345-353)

13. o Take reneparis apyroi rapmoniku ? ([4], ri. 3, c¢1.387-401)

14. SlBumia camodokycyBaHHs i camonedokycyBaHHs Ta 1x (izmuni mexanizmu. ([2], 1. 3,
c1.354-384)

15.  Onucaru aBox(oToHHi i TphoxdoTouHi mporecH. ([1], ri. 4, cT.453-487)

agrwdE

©oNe

-
©



3.1.2. Moayai 3M-JI2 ta 3M-I12. Teoperuunuii onuc HediHiliHUX eeKTiB.
3.1.2.1 lloBuanHus

Posrnsparore HacTynHi nurtaHHsA: SIBuma camodoxycyBaHHS i camozedokycyBaHHS Ta iX
¢iznyni mexanismu. Bumymene poscisuus cBitia (BPC). Bupomkena B3aemofisi XBWIb B
HacCHYyBaHHOMY cepenoBHIIi. [lepeTBOpeHHS XBHIBOBOTO (DPPOHTY METOAAMHU HENIHIHHOI ONTHKH.
doropedpakTUBHI KPUCTATH K HEiHIIHI cepenoBumia. Kitacnauuii onuc BUMYIIIEHOTO PO3CIFOBaHHS
CBITJIa HA MOJIEKYJIIPHUX KOJMMBaHHSAX. KBaHTOBa TeOpis BUMYIICHOTO PO3CISTHHA CBITHA. 30y KEHHS
AQHTHCTOKCOBUX 1 BHUIIUX CTOKCOBHX KOMIIOHEHT. BuMylieHe poO3CisIHHA CBiTia B pe30HATOpax i
cBiTioBoaax. Kiacuuna Teopist BUMyIIeHOro po3cisiHHs Manaensinrama-bpuumoena (BPMB). BPC i
BPMB nmnpu mmpoKocMyroBoMy 1 TPOCTOPOBO HEOJHOPIIHOMY HakadyBaHHI. Bumyiene
TeMIlepaTypHe po3citoBaHHA. llepeTBOpeHHS XBHJIBOBOTO (POHTY METOAAMH HENIHIMHOI ONTHKH.
[lepeTBOpeHHS XBWJIBOBOTO (POHTY IPH BUMYIICHOMY pO3CISHHI CBIiTIa 1 YOTHPHOX-XBHIHOBA
B3aemMofis. CxemMH 3 mapamMeTpUYHUM 3BOPOTHMM 3B's3KOM. [IpakTHuHe BUKOPUCTaHHS 3BEPHEHHS
XBUJILOBOTO (DPOHTY.

HasBHe HaBYaJIbHO-METOAUYHE 3a0e3IeueHHs 3MICTOBHUX MO,Z[y.TIiBZ

Akulin V.M., Karlov N.V. Intense resonant interactions in quantum electronics. M., 1987

JleroxoB B.C., YebGotaes B.II. [Ipunuumns! HenuHeitHOH 1a3epHOi ciekTpockonuu. M., 1990.
3sento O. [Ipunnumne! nazepos. M.: Mup, 1990

I'mymkoB O.B., PenstuBictcbki 1 KopessiiiiHi edekTu B CHeKTpax aroMHuX cucreM.-Opeca:
Exouoris.-2006.

5. T'mymkoB O.B., OnTumainbHi Ja3epHI METOAM JETEKTYBaHHS Ta MOAUIEHHA i30TomiB. -Opeca:
Exouoris.-2013.

NS

3.1.2.2 IlutaHHs 10 caMoniepeBipKH

1.  Teopernunwuii onuc HemiHiiHX edekTis ([4], r1. 3, ¢1.325-336)
2. Ilo Take siBuIa caMooKycyBaHHs i camonedokycyBaHHs Ta ix ¢isuuni mexaizmu. ([3],
. 1, ¢r.78-89)

3. IIlo rake Bumymiene po3cisuus csitia ? (BPC). ([1], r. 2, ¢1.215-264)

4. Onmucatyd NEpeTBOPEHHS XBWJIHOBOTO (POHTY METoJaMH HemiHiiHOi ontuku. ([4], T 3,
c1.338-346)

5. ®oropedpakTHBHI KPUCTAIH K HETiHINHI cepepoBumia. ([5], r. 1, ¢T.104-123)

6. KBanToBa Teopist BUMYIIIEHOTO po3CisiHHS cBiTaa. ([3], ri1. 2, c1.255-267)

7.  Kiacuuna Teopisi BUMYIIEHOTO po3cissuaga Manaenbmtama-bpimmoena (BPMB). ([3], ri. 3,
cT.345-378)

8.  Illo rake BuMyIIeHe TemmeparypHe po3ciroBanus ? ([1], ri. 4, c1.436-452)

9. IlepeTBOpeHHS XBHJIHLOBOTO ()POHTY METOIaMH HeMiHiliHOT ontuku. ([2], r1. 3, ¢1.328-347)

10. OmnwmcaTu cXeMH 3 TapaMETPUYHUM 3BOPOTHUM 3B's13koM. ([3], ri1. 2, ¢1.280-301)

11. IIpakTuHEe BUKOPHCTAHHS 3BEpPHEHHS XBUIbOBOTO hpoHTy. ([3], . 2, ¢1.256-267)

12. BPC i BPMBb npu mmpokocMyroBomy i IpoCTOpOBO HEOTHOPIAHOMY HakadyBaHHi. ([2], Ti1.
1, ct.89-110)



3.2. PekoMeH10BaHUli mepetik
A0JATKOBUX TEOPETHYHUX MUTAHBb JIJIsl CAMOCTIIHOT0 BUBYEHHS

1. KBaHTOBI XapakTEpUCTUKU EICKTPOMATHITHOTO BUIIPOMIHIOBaHHS Ta pedoBuHH ([4], 1. 2,
c1.236-252)
2.  VmoBipHiCTh mepexony KBAaHTOBOI CHCTEMH IpPU IMOTJIMHAHHI eNeKTPOMAarHiTHUX

xBuIib. ([4], 1. 2, ¢1.246-252)

3.  Bsaemopis eleKTpOMarHiTHUX XBUJIb 3 pedoBUHOIO ([4], ri1. 2, c1.256-262)

4.  TlornuHaHHS €ICKTPOMArHiTHUX XBHIb (poToHiB) ([4], . 2, ¢1.256-262)

5. CrumynboBane BunpomintoBanus. ([4], r. 2, ¢1.256-262)

6. Omneparopu kBanToBOI Mexaniku. ([1], ri. 2, ¢T.213-221)

7.  3B’s30k MiX koediunieHTamu EiHIITEHHA IS CIIOHTAaHHUX 1 CTHMYJIBOBAaHHUX MHEPEXOiB
kBaHTOBOI cucremu. ([1], ri. 2, ¢1.223-231)

8.  Cumerpis kBantoBux cucrem. ([1], r. 2, ¢1.223-231)

9.  basuc no6ytky. Koedimientn Knebmra-I'opaona. ([4], . 2, ¢1.269-272)

10. ®oton. unonbhe Habmmxkenus. [Ipukiamu (ontuuni nepexoan). ([1], rr. 2, c1.223-231)

11. Cumerpist kBanTOBUX cucteM. CumerpiitHi npasuia Bimoopy B KM-cucremi. ([1], . 2,
c1.223-231)

12. Pesonartopu B KkBaHTOBI# enekrpowiri. ([1], rr. 2, c1.223-231)

13. TlousTrs mpo HeoaHO3HauHi npeactaienus. [loasiini rpymu. ([4], r. 3, ¢1.307-310)

14. Poss's3ok piusaas Llpeninrepa mis He30ypenoi cucremu. ([4], r. 3, ¢1.310-323)

15. HaceneHicTh 1BOPIBHEBOI CUCTEMH TIPU ONTHYHOMY HakadyBaHHi. ([4], 1. 3, ¢1.321-328)

3.3. Bka3iBKH 3 BUKOHAHHIO KyPCOBOI (I0CJIi/THUIbKOI) po00TH

OKpeMoro CKJIaZI0BOKO CaMOCTIHHOT poOOTH 3 AUCHUIUIIHN «[HTEHCHBHI pe30HAaHCHI B3aeEMOJII B
KBAHTOBIH EJIEKTPOHIL» € BHUKOHAHHA KypcOBOi (JOCHIIHUIBKOI) poOOTH Ta MIArOTOBKA 10 i
3axucty. KypcoBa poboTa - oquH i3 BUIIB 1HAWBIAyalbHUX 3aBJIaHb HABYAIBHO-IOCIIIHUIIBKOTO Ta
TBOPYOTO XapakTepy, KU Mae Ha METI HE JIMIIE TMOTIUOICHHS, y3araIbHeHHS 1 3aKpITJICHHST 3HAHb
acmipaHTiB 3 HaBYaJbHOI MUCIUIUIIHM, a M 3aCTOCYBaHHS iX MPHU MPOBEACHHI BJIACHOTO HAYKOBOTO
JOCTIPKEHHS 1 BUPOOJIEHHSI BMIHHS CAaMOCTIHHO MPAIOBATH 3 HAaBYAJILHOIO 1 HAYKOBOIO JIITEPATypoIo,
€IeKTPOHHO-O0UYHUCIIIOBAILHOIO TEXHIKOIO Ta IHIIUM OONaJHAHHSM, BHKOPHUCTOBYIOUM CydYacHI
1H(dopMaliiiHI 3ac00M Ta TEXHOJIOTI.

Bubip Temu kypcoBoi poboTu (TIpOoeKTy) 3100yBad OCBITU 3MIMCHIOE HA TMOYATKy BUBYECHHS
JUCLUIUIIHKA TIPOTATOM TMEpPUIMX TPhOX THXKHIB CeMecTpy. ACHIpaHTy HAJa€ThCs IMPaBO BLIHHOTO
BUOOpY TeMHU poOOTH 13 3aMpPONOHOBAHOTO MepeniKy. Takoxk BiH MOXE 3alMpONOHYBAaTH BIACHY TeMY
KypcoBOi poOOTH 3a YMOBHU MHUCHEMOBOTO MOTO/KEHHS 13 HAYKOBUM KEpPIBHUKOM, OOIPYHTYBABIIIH CBOE
pIlIEHHS HAJIEKHUM YHMHOM 1 BPaXxOBYIOYH, IO 3allPOIIOHOBaHA TeMa MOBHHHA OYyTH aKTyaJbHOIO 1
BIINOBIAATH pOodeciHHOMY CIPSIMYBAaHHIO TUCIUILTIHH.

KypcoBa poboTa € okpeMor 3aTiKOBOIO OAMHUIICI0 HABYAIBHOI JUCIUILIIHY 1 OI[IHIOETHCS SIK
CaMOCTIWHUN BHJ HABYAJIBHOI MISUIBHOCTI acmipaHTa. BukoHaHHS KypcoBoi poOOTH mepemdayae
PO3pOOKY PO3pPaxXyHKOBO-TIOSICHIOBATBHOI 3aMHMCKH, TpadiqHOTo, LIIOCTPATUBHOTO Martepiany, Ta €
TBOPYUM pIIIEHHSIM KOHKpPETHOI 3ajadi IO0AO0 3acCTOCYyBaHHS YHCEIbHUX METOMIB anredpu y
pO3B’si3aHHI 33/Jay JUHAMIKM KBAaHTOBUX CHCTEM, BHUKOHAHHMM AacCHipaHTOM CaMOCTIHHO 3TiTHO 13
3aBJAHHSM IT11 KEPIBHUIITBOM BHKJIa/1adya, HA OCHOBI Ha0yTHX 3 JIaHOI Ta CYMDKHHUX JUCIHUIUTIH 3HAHb
Ta YMiHb.

[Tponiec HammcaHHsT KypcoBOi poOOTH BKIIFOYAE MOCTIAOBHICTh IEBHUX €TAIliB, SKi MTPOXOIUTH
3100yBay BUINOT OCBITH CAMOCTIHHO 1 i1 KEPIBHUIITBOM BUKJIaJaua: CKJIaJaHHs KaJlEeHIapHOTO IUIaHY;
migoip, BUBYCHHS Ta aHali3 JITEpaTypd 3 JOCHTIPKYBaHOI TEMHU; HAMHMCAHHS TEKCTY TEOPETHYHOI
YaCTUHH KypCOBOI POOOTH; aHaji3 €KCIIePHMMEHTAIbHOI0 MaTepialy Ta y3aralbHEHHS MPAaKTUYHUX
JIOCJIIJDKEHDb, aHajli3 OTPUMaHUX pe3ynbTaTiB, iX IHTepmpeTaris Ta (QOpMyJIIOBaHHS BHCHOBKIB;



0hOpMIIEHHS TEKCTY KypPCOBOi pOOOTH 1 MATOTOBKA JI0 3aXUCTY, Y TOMY YHCIII OTPUMaHHS pelieH3ii Ha
KypCOBY pOOOTY.

Tepmin mogaHHs 3aBepIICHOI KypcoBOi poOOTH — HE MMi3HIIIE HIXK 3a JIBa THOKHI JI0 3aXHUCTY.
3axucCT KypcoBHUX POOIT (MMPOEKTIB) BiIOYBAETHCS IO MTOYATKY €K3aMEHAIIMHOT cecii.

3.3.1. [lepeJiik TeM KypcOBHX (I0CHiTHUIBKUX) POOIT

Tema KypcoBoi (JOCTiAHUIIEKOT) POOOTH, SIK MPABUIIO, BUOMPAETHCS 3 ypaXyBaHHIM TEMAaTHKU
JTUCEepTAIiiHUX TOCIIPKeHb aCIipaHTIiB, a TAKOK MOXKe OyTH BUOpaHa y HACTYITHOMY BUTJISIL:

KorepenTtHa B3aemois. PezonancHe Haommwkenns. ([1], ri. 2, ¢1.67-89)
doToHHE BiAIYHHS i caMOiHyIHpOBaHHa po30opicTh. ([2], ri1. 3, ¢1.334-386)
Penakcariiini nporecu. PiBHsHHS pyXy MaTpui miibHOCTI. ([5], ri1. 2, ¢1.234-281)
CrpuiiHATIMBICTh JBOPiIBHEBOI crcTeMu i edextr Hacudenns. ([5], ri. 3, ¢1.381-400)
KorepenTHi nmpouecu B ckiaauux OaratopiBHeBux cuctemax. ([4], ri. 1, ¢1.56-94)
dotoHHa CTPyKTYypa mporieciB B3aemoii. ([1], rir. 3, c¢1.331-355)
KBaapymnosbHi i MaraitHoainoabHi nepexou. ([3], ri1. 3, ¢1.342-367)
PosciroBanns cBiTia sk qBoxdoronnuit mporec. ([4], 1. 2, ¢1.256-278)
YKopoYeHi piBHSIHHS JJIsl OBUIbHUX aMILTITY 1 TOB's13aHuX XBWIb. ([3], ri1. 2, c1.221-234)
[Tapamerpuune mocuieHHs i neperBoperns yactoru. ([5], ri. 4, cr.427-467)
SABuma camodokycyBanHs 1 camoaedokycyBaHHs Ta ix (izuuni mexanizmu. ([5], . 1,
ct.110-138)
12. Kiacu4Hu# OMUC BUMYIIIEHOTO PO3CIOBAaHHS CBITJIa HA MOJICKYJIIPHUX KOJUBAHHSIX.

([1], ro. 1, c1.145-157)
13. BupomkeHa B3aeMO/Iisl XBHJIb B HacCHIyBaHHOMY cepenoBuiti. ([2], ri. 2, c1.256-267)
14.  ®oropebpakTHBHI KpHCTANH SIK HeniHilHI cepenosuma. ([3], . 1, cr.78-98)
15. TlpakTHuHEe BUKOPUCTAHHS 3BEPHEHHS XBHIbOBOTO GpoHTy. ([5], ri1. 4, c1.467-487)

=
REoo~NourwNE

3axucT KypcoBOi poOOTH MPOBOIUTHCS TEpel KOMICIEIO, sIKa CKIAIAEThCs 3 IBOX BHUKIIA/IayiB
Kadeapu, Ta 3a yyacTIO KepiBHHKA KypcoBoi pobotu. Ilepen qomyckom 10 3aXHCTY acHipaHTa TEKCT
€JIEKTPOHHOI BepCii KypcoBOi poOOTH 0O0B’SA3KOBO MEPEBIPSETHCA HA OPUTTHAIBHICTH 32 JTOTTOMOTOIO
JOCTYITHOTO BeO-CepBiCY TMEpEeBipKU 13 BCTAHOBJCHHSM YacTKU (BIICOTKOBOTO ITOKa3HHKA)
OpUTTHAJIBHOTO TEKCTY.

Jli1st KypcoBoi poOOTH PEKOMEHIyIOThCS HACTYIHI MOKa3HUKU OPUTTHAIBHOCTI:

* moHaj 85 % — TEeKCT BBAXKAETHCSI OPUTIHATBHUM,;

* Bix 75 10 85 % — opuTiHANBHICTh 33JJ0BLIbHA;

* Bix 60 10 75 % — marepian Moxke OyTH MPUHHATHI O PO3TISALY MICS TOOIMpPAIlOBaHHS Ta
NepeBipKU HAsBHOCTI OCUJIaHb JIJIsl IUTOBAHUX (DparMeHTiB;

 meHire 60 % — maTepiai 10 po3risay He TPUHMAETHCS.

OriHKa 32 BUKOHAHHS Ta 3aXUCT KypCOBOIi (JOCHITHUIBKOI) poOOTH BU3HAYAETHCS BiJIMOBIIHO
JI0 METOJIMKH, BUKJIAJICHOI y MyHKTI 4.



4. METOAUKA ITPOBEAEHHA KOHTPOJIbHUX 3AXO/11B
TA OHIHIOBAHHA 31O0YBAYIB OCBITH

4.1. IoaiTHKA HABYAJBLHOI JUCIHHUILTIHA

3aranpHa
[OJIITUKA

* 37m00yBad OCBITH 3000B’S3aHUI: BIJABIIyBaTH ayJAUTOPHI 3aHATTSA 3T1IHO
PO3KJIay, HE CIII3HIOBATUCS; HA 3aHATTAX JAOTPUMYBATHUCS €THKHU MOBEIIHKH, HA
JEKIiAX OakaHO BUKIIIOYATH TElIe(POHH; CBOEYACHO BHKOHYBATH BC1 BHJIU POOIT,
nepeadayveHi MporpamMor0 HaBYaIbHOI TUCIUILIIHH,

* I1i]] 9ac MPAKTHYHUX 3aHATH 3700yBa4 OCBITH MA€ MOXKJIMBICTb BUKOPUCTOBYBATH
BiacHi 1u@poBi Hocii iHpopMmarii i3 TOCTYIOM B Mepexy IHTepHeT, a Takox
31MCHIOBATH NOWIYK iH(popMalii Ha Iyrii-JucKy BUKJIaza4a 3 HOoro J03BOIY;

* 3100yBay OCBITH Ma€ MpaBO OTPUMATH BiJ BHKJIaJada BUYEpPHHY iHPOpMALi0
1010 OIIHIOBAaHHS KOTr0 PoOOTH, Yy TOMY YHCII OIIHKH 32 YCHY a00 MHUCHMOBY
BIJIMTOB1/Ib IT1]T YaC KOHTPOJIBHUX 3aXO0/I1B;

* Ha OCTAaHHBOMY 3aHATTI 3 JUCHMIUTIHM BMKJIAJa4 MOBIJOMIISIE 3arajbHy CyMy
OamniB, sIKy 3100yBad OCBITH OTPHMAaB 3a pe3yJbTaTaMH BCIX BHIIB IOTOYHOTO
KOHTPOJIIO, 110 OOYUCIIOETHCS SIK HAaKONMYyBaJlbHA CyMa CKJIaJOBUX IOTOYHOTO
KOHTPOJIIO;

* BUKJIQJa4 3a3JaJeTib JOBOAWTH JO BijioMa 3100yBadiB OCBITH 4Yac 00 sSBH
Pe3yIBbTATIB MiACYMKOBOTO KOHTPOJIIO;

* TeMH, SKI BUHOCSTbCA Ha CaMOCTIMHE OIpalLlOBaHHSA 1 HE BXOJATh /10 TEM
ayJUTOPHUX HABYAJIHHHX 3aHSTh, OLIHIOIOTHCS ITiJ] 4ac IMiJJICYMKOBOTO KOHTPOJIIO;

* BUBUCHHSI JUCHUIUTIHMA 3 BUKOPUCTAHHSAM TEXHOJIOTIM MUCTAHI[ITHOTO HaBYaHHS
nependaueHo  y BHUMOAAKy (opc  MaKOpHHUX OOCTaBHH, a TakKOX Yy pasi
IHKJIFO3UBHOTO HaBYaHHS 3700yBadiB OCBITM 3 BaJaMH OIIOPHO PYXOBOTO
amapary;

* MICYMKOBUIH CEMECTPOBHI KOHTPOJIb 3/100yBadiB OCBITH MOXe€ 31 CHIOBATHCS 3
BUKOPUCTAHHSAM TEXHOJIOTIH AMCTAHI[IMHOrO HaBYaHHS — CHUCTEMM €-HaBYaHHS
YHIBEPCUTETY;

* 3 METOI0 KOHTPOJIIO BUKOHAHHS 3aBJaHb 3aJ1Ky B JUCTAHLIMHIA Gopmi BUKIagay
Ma€ MpaBO MPOTATOM YChOIO 3aX0Jy KOPHCTYBaTHCh 3acobaMu iH(popMarliifHo-
KOMYHIKaI[IHOTO 3B’S3KY, SIKI J03BOJIAIOTH 1AEHTU(IKYyBaTH 3700yBaya OCBITH
(Zoom, Google Meet, Skype, Viber Tomno).

IIpaBuia
CTOCOBHO
3apaxyBaHHs
MPOITYLIEHUX
3aHATh

* JIOMYCKa€eTbCcid BUIbHE BIABIYBaHHA acCHipaHTaMM  JIEKIIHHHUX
BiJIBITyBaHHS MPAKTUYHHUX 3aHATH € 000B’SI3KOBUM;

* JIIKBiJaIis 3a00pProBaHOCTI 3 MPAKTHYHOI YAaCTUHU HABYAIBHOI JUCHHUILUIIHU
3IHCHIOETBCS 3a TpadikoM, SIKUIl ONPUITIOIHIOETCS MPOTIATOM JBOX poOOUYMX JHIB
iCJIsl 3aKIHYEHHS 3aHATh Y CEMECTPI;

* JIKBijamiss 3a00proBaHOCTI TPOTATOM 3aJIKOBO-EK3aMEHAIlIiHOl cecii nae
MOYKJIMBICTh OTPUMATH JIOITYCK JI0 CEMECTPOBOTO KOHTPOIIIO.

3aHSATD,

IIpaBuna mono

* poboTH, SIKI 3MAIOThCA 13 MOPYIIEHHSIM TEPMiHIB 0€3 MOBAXHHUX MPUYHH,

MOPYLIEHHS OILIHIOIOTHCS HA HIKYY OIIIHKY;

TEPMIHIB * SIKIIIO O0OB’SI3KOBI 3aX0/IH, K1 MJUISITAI0Th KOHTPOJIIO, BUKOHYIOTHCS
3100yBaueM OCBITH IICIIS CTPOKiB, BA3HAUEHHUX Y IPOTrpaMi HaBYaJIbHOI
JTUCIUTIIIHU, KUTBKICTB OalliB, 110 MOKE OTPUMATH CTYJEHT, HE MOXE
nepeBuntyBaTi 60% Bijg MAKCHMaTbHO MOKJIIMBOI JUTs Ii€T hOpMH KOHTPOJTIO.

[Tonmituka * 3100yBauaM OCBITH MOKYTh HApaXxOBYBaTHUCS:

1010 * 3a0X04y8abHI (000amKo8i) banu:

npusHaueHHs | «+0,5 G6anu» - 3a JOMOBHEHHS /0 BHUCTYIY, CYTTEBI 3alMTaHHS IO JOIOBIAYiB,

320X04YyBaJbH | BMIHHSA apryMEHTOBAaHO BHCIIOBIIIOBATH CBOi JYMKH, TBOpYE OIpAIfOBaJId BCIiX

uX Ta MUTaHBb JIEKLIi Ta 3pa3KOBe BeICHHs OIIOPHOTO KOHCIEKTY;

mTpadgHUX «+1 Gam» - 3a MATrOTOBKY TBOPUYOI poOOTH (3aBAaHHS, IPE3EHTAITI);

OatiB * wmpagpui banu:




«-1 6an» - 3a MPOMYCK MPAKTUYHOTO 3aHSATTS.

«-0,5 Oamm» - 3a HEBYACHY 3/]a4y 3BITY MPaKTUYHOI poOoTH (eramy KypcoBOi
poboTn);

* MiHIMaJbHA OI[iIHKA BUKOHAHHS 3MICTOBOTO MOJYJISI MICIIS 3HMKEHHS HE MOXE
Oytu HIk4a 60% BiJg MAKCHMAaJIbHO MOJKJIUBOI.

[TomiTrka * OIIIHIOBAaHHS YCHHMX BIJINOBiJCH, MPAKTHYHUX POOIT, CaMOCTIHHOI poOOTH,
1010 pe3yNbTaTiB BUKOHAHHS TECTOBUX 3aBIaHb Ta 1H. 3IIHCHIOETHCS 3 TO3HIIINA
aKaaeMigHoOl JOTPUMAHHS aKaJeMiuyHOT JOOPOYECHOCTI;

JIOOPOYECHOCTI | * YCI MUCBMOBI pOOOTH NIEPEBIPSIOTHCS HA HASIBHICTD IUIATiaTy 1 IOMYCKAOTHCS 10

3aXHUCTY 13 KOPEKTHUMHU TEKCTOBUMH 3arl03U4EHHAMHE He Oibine 25%;

* I dYac CEMECTPOBOIO KOHTPOJIO 3100yBauy OCBITH JI03BOJIAETHCS
KOPUCTYBATHUCh JIOBIIHMKAMHU Ta IHIIMMHU JpKeperaamMu iHdopmarlii, mepeiik SKux
BCTAHOBIIIOETHCS BUKJIAJadueM; BUKOPUCTAHHS HOCIIB iHopMarllii, mo He
nependadeHi BCTAHOBJICHHM TIEPETIKOM, a TAaKOX CIUIKYBaHHS 3 I1HIIAMH
ocobamu, y TOMY 4YHCII W 3a JOMOMOTOK TEXHIYHUX 3aco0iB 3B’f3KY, €
MiJICTaBOI0 JUIsl BHUCTaBIEHHS 3400yBaduy OCBITM Yy BIJIOMOCTI OIlIHKH «HE
3apaxoBano» (FX, F);

* CHHCYBaHHs TiJ 4Yac TMPOBEJCHHS KOHTPOJBHUX 3aXOJiB, y TOMY YHCII 3a
JIOTIOMOT'0F0 MOOUJIBHUX ITPUCTPOiB, 3a00POHEHO.

4.2. Buiu KOHTPOJIIO Ta PeiTHHIOBA CUCTEMA OLIHIOBAHHSA Pe3yJIbTATIB HABYAHHSA

4.2.1. Buau KOHTPOJII0
1. [Tomounuii KoHmpoae 3MIUCHIOETHCS IPOTATOM CEMECTPY 1 BKIIIOYAE:

YcHe onuTyBaHHS IMiJl Yac MPAKTUYHHUX 3aHATh HA MOYATKYy 3aHATTSA 3 METOIO 3’SICyBaHHS PiBHSA
TOTOBHOCTI 3/100yBauiB OCBITH /10 BUKOHAHHS 3aBJIaHb MPAKTUYHOI pOOOTH;
CriocrepexeHHs 32 poOOTOIO MPOTATOM 3aHSTTA 3 MOJANBIIOI OLIIHKOI aKTUBHOCTI 37100yBayiB
OCBITH Yy MpOIEC] 3aHATTS, BHECEHMX HHMMHU HPOMO3ULIH, OPUTIHAJIBHUX pillIeHb, YTOYHEHb 1
BHU3HAYEHB, JIOMTOBHEHD BIIMOBIICH MOMEPEAHIX TOTOBIAa4iB 1 T.1.;
[TucebmMoBe ONMUTYBaHHS IiCIs BUKOHAHHS 3aBAaHb MPAKTUYHOI pOOOTH MUISXOM PpO3B’sI3aHHS
npo0JIEeMHUX MUTaHb MHCbMOBO, PO3pOOJIEHUX y JAEKUIBKOX BaplaHTax (BIAMOBIAl Ha MPOOJIEMHI
NUTAHHS MOXHA BKIIIOYMTH B 3BIT PO BUKOHAHHS pOOOTH 3aMiCTh BUCHOBKIB);
[TepeBipka iHIUBIAyaJIbHUX 3BITiB 3 BUKOHAHOI poOOTH;
MonyiabHy KOHTPOJBbHY poOOTY, sika BKIO4ae 10 TECTOBUX 3aluTaHb BiAKPUTOrO THILY.
[IpaBunpHa BIAMOBIIP HAa KOXKHE 3 3aMPOIOHOBAHUX 3allUTaHb OIIHIOEThCS y 2 Oana. Takum
YUHOM, MaKCUMaJIbHa OIlIHKa 3a MOJIyJIbHY KOHTPOJbHY poOoTy ckianae 20 Gais.
[TorouHu#t KOHTPOJIL BUKOHAHHS €TalliB KypcoBOi poOOTH.

2. ITiocymkoeuii Konmponb TPOBOAUTHCSA Y (POPMI CEMECTPOBOTO 3ATIKY.

Ymo6u oonycky 0o niocymko6o2o cemecmposo2o KOHmpOoJio:.
3100yBay OCBITH BBAXKA€ETHCS JIOMYIIEHUM JI0 CEMECTPOBOTO KOHTPOJIIO 3 HABUAIBHOT AUCIUILTIHU
(ceMecTpoBOrO 3ailiKy), SKII0O BIH BHUKOHaB BCl BHAM pOOIT, mHepeadadyeHux Mporpamoro
HaBYaJIBHOI JUCIMIUIIHMA, 1 HAOpaB HEOOXiMHY cyMy OajiB MO 3ax0/laXx IMOTOYHOTO KOHTPOJIIO
3rifgHo 3 [lonokeHHsIM Mpo MPOBEIEHHS MiICYMKOBOTO KOHTPOJIIO 3HaHb CTYJIEHTIB: Ha OCTaHHII
JIeHb CeMeCTpy 1HTerpajbHa cyma 0ajliB HOTOYHOTO KOHTPOJIIO € TOCTaTHBOIO (He MeHIue 20 OaniB
3 TeopeTn4yHoi Ta He MeHie 30 OaniB 3 MPAKTUYHOI YACTUHU Y TOMY YHMCIHI YCHIIIHMHA 3aXHUCT
KypcoBOi poOOTH) AJisi OTPUMaHHS TO3UTHUBHOI OIIHKH; IHTErpaibHa KUIbKICHA OIlIHKA MOTOYHOL
pobotu 3100yBaya OCBITH OOOB’SI3KOBO MICTHTH OIIIHKY 3aJ1KOBOI KOHTPOJIBHOI poOOTH; cyma
OaJTiB Ha 3aJT1KOBi KOHTPOIBHIN poOoTi HE MeHIIe 50% BiJ MAaKCHMAJIBHO MOJIHBO.

Inrerpanbna ominka (%) mNOTOYHOI poOOTHM 3700yBada OCBITHM MO AMCLUIUIIHI (IIKajia

YHIBEPCHUTETY) PO3PAXOBYETHCS 32 BUPA3OM:

B =0,75x03 + 0,25xOKP,
ne O3 — omiHka poOOTH CTyIEHTa 32 3MICTOBHUMH MOJYJISIMH, OajIu;
OKP - orrinka 3a11k0BOi KOHTPOJILHOI POOOTH, Oaiu.



4.3. OuiHBaHHS pe3y/bTATiB HABYAHHS
(kinbKicTh 0aJiB, AKi MOXKYTh OTPUMATH 3100yBayvi BUILIOI OCBITH)

4.3.1. 3M-JI1, 3M-JI2

O1iHIOBaHHS JICKIIIHHUX 3MICTOBUX OJIOKIB 31MCHIOETHCS HA MIJCTaBl pe3yJIbTaTiB MOIYJIbHUX
KOHTPOJILHUX POOIT, SIK1 MPOBOAATHLCS B KIHIII OCBOEHHSI 3MicTOBUX Os10KkiB 3M-JI1, 3M-JI2.

KinbkicTb 3MicTOBI OJIOKH Cyma
Oanis 3M-JI1 3M-JI2 Oais
Max 20 20 40 6aniB
Min 0 0 0 6amniB

4.3.2. 3M-I11, 3M-I12

OmuiHrOBaHHA TPAKTUYHUX 3MICTOBUX OJIOKIB 3IIMCHIOETHCS HAa IJCTaBl pe3yJbTaTiB
MOJYJIBHUX KOHTPOJBHHUX POOIT, SKi MPOBOAATHCS B KiHII OCBOEHHS 3MicToBHX OjokiB 3M-I11, 3M-

112, 3M-KyP.

KinbkicTb 3MicTOB1 OJIOKH Cyma
OaiB 3M-IT1 3M-I12 OaJiB
Max 20 20 40 GaiiB
Min 0 0 0 autiB

OLiHIOBAHHIO MiJ YaC MOTOYHOTO KOHTPOJIIO MIUIATAIOTh BC1 MPAKTUYHI 3aHATTS, epeadayeHi
IPOrpaMol0 HaBYAIbHOI AUCUUILIIHU. KpuTepii OlIHKM MpakTUYHUX POOIT: MOBHOTA 1 CBOEYACHICTD
BUKOHAHHS 3aBJJaHHS, aKypaTHICTh PO3PaXyHKIB.

BukoHaHHS mNpakTUYHOI pPOOOTH OIIHIOETHCS BHKJIAZauyeM 3 YpaxyBaHHSAM aKTHBHOCTI
3n100yBaya OCBITM Ha TNPAKTUYHOMY 3aHATTI (M Yac OOrOBOpPEHHs 3arajbHOi mpoliemu,
pO3B’sI3yBaHHs 3aB/laHb) Ta 3a pe3yJibTaTaMH MEPEBIPKM BUKOHAHHS 3aBJaHb Ha CAMOCTIHHY poOOTY.

Martepian ans caMoCTiMHOI poOOoTH, KM mnepeadayeHHil B TeMl MHPAKTHUYHOTO 3aHATTH,
OIIHIOETBCSI OJIHOYACHO 13 ayAUTOPHOIO pOOOTOIO TMiJi Yac IOTOYHOTO KOHTPOIK TEMHU Ha
BIJITIOBITHOMY MIPAKTUYHOMY 3aHSTTI.

4.3.3. 3M-KyP
Kinpkicts | OliHKa BUKOHaHHS €TamiB KypcoBOi Oninka Cyma
OatiB poOOTH MPOTATrOM ceMecTpy™ 3aXUCTY KYPCOBOTO MPOEKTy** OaniB
Max 12 8 20 GautiB
Min 0 0 0 6aniB

Ipumimku: * - OLIHIOETbCS PO3KPUTTS 3MICTy Ta 0pOpMIICHHS KypcoBOI poOOTH; **- OLIHIOEThCS BMIHHS  YITKO,
3pO3yMUIO  Ta CTHCIO BHKIAQJATH OCHOBHI  pe3yldbTaTH MPOBEIEHOTO  JOCITIIKCHHSA; IIOBHOTA, IMHOMHA,
OOIPYHTOBAHICTh BIANOBiJeH HA NHUTAHHS YWIEHIB KoMmicii 3a 3MicTOM poOOTH; IPYHTOBHICTH BUCHOBKIB Ta
PEeKOMEeHAAIi# 010 MPAaKTUIHOTO BUKOPUCTAHHS Pe3yJIbTaTiB JOCHIKEHHS.

[TizcymKoBa OIliHKAa BUKOHAHHS 3MICTOBOTO MOYJIO 3 KypCOBOi POOOTH CKIIAZA€ThCS 3 JBOX
YaCTHH, HA KOXXHY 3 SKHX HAJA€ThCS BIAMOBITHA YacTKa OajiB 3MICTOBOTO MOJYJIIO: OIlIHKA
BUKOHAHHS €TalliB KypcoBOi poOOTH MpoTsAroM cemectpy - 60% OaniB (mepira 4yacTuHa); OLIHKA
3aXUCTY KypCOBOTO MpOEKTy - moHaioabiie 40% OaniB (apyra yactuna). Kputepii omiHKH KypcoBoOi
pOOOTH: KpEaTHBHICTh Ta OPHUTIHAIBHICTH PIIIEHHS, BIIMIHHICTh Bl HAasBHHUX pOOIT, aKypaTHICTh
pPO3paxyHKiB, JEMOHCTpaIlisl MPE3eHTA0EIbHOCTI Ta KOMYHIKATHBHOCTI Ha 3aXKCTI.

KypcoBa poGota owiHIOEThCS y Oanax 1 BiACOTKaxX 1 3apaxOBYETbCS 1O 3arajibHOi OIIHKH 3
TUCLAIUIIHMA.



4.3.4. Ouinka po06oTu 3100yBaya ocBiTH 3a Bcima 3microBuMu MoayJasimu (0O3)

MakcumanbHO MOXJIMBA 3arajibHa KUIBKICTh OaliB 3a IIKAJOK YHIBEPCHTETY, SKY MOXKE
OTpuUMaTH 3700yBad OCBITH 32 BUKOHAHHS 000B’SI3KOBHX ()OpPM KOHTPOJIO CaAaMOCTIHHOI poOOTH, Mae
cranoButu 100%.

[Tpu BU3HaAueHH] OLIHKM poOOTH 3100yBada OCBITH OEpyThCs JO yBaru: piBeHb TEOPETUYHOT
MiJrOTOBKH, YMIHHS TBOPYO 3aCTOCOBYBATU OJEp:KaH1 3HAHHS JJIsl BUPIIICHHS MPAKTUYHUX 3aBJ/IaHb;
BMIHHS 3/1MCHIOBaTH HEOOXiJHI pPO3paxyHKH Ta aHadi3yBaTd iHGOpMALil0; SKICTh BiIIOBIII
(0OrpyHTOBaHICTh, YITKICTh, CTHCIICTB), 3JAaTHICTh BIICBHEHO Ta MPaBUJILHO BIAMOBIIATH Ha
TEOPETUYHI MUTAHHS 1 MOSCHIOBATH MPAKTUYHI [Iii, CIIPOMOKHICTH JIOTIYHO OyayBaTH CBil BHCTYII
(BiAMOBIZL), apryMEHTOBAHO BIJCTOIOBATH OCOOMCTY TOYKY 30pYy; YMIHHS BHKOPHCTOBYBAaTH IS
OOTpYHTYBaHHI CBOIX pIlIEHb OCTaHHI JOCATHEHHS HAyKW 1 TEXHIKH; OBOJIOJIHHS METOIUYHUMU
HAaBUYKaMHU.

PexomeHy€eThCsl BUBHAUUTH OILIHKY 3a Pe3yJIbTaTH BHKOHAHUX PoOIT, Mo (HopMyroTh 0a30Bi
3HAHHS, BMIHHA Ta HABUYKH, K 75% BiJ MAKCUMaJIbHO MOJIUBOI.

3micToBi 0J10kH | MakcuMaJibHA KiJIbKicTh 0aJIiB
3M-JI1 20 OainiB
3M-J12 20 OainiB
3M-II1 20 OainiB
3M-I12 20 GaniB
3M-KyP 20 GaniB
Bceworo: 100 6anis

4.3.5. Oninka 3aJiK0BOI KOHTP0JbHOI podotn (OKP)

KinpkicTs GaniB 3a Kinpkictb Cyma OaniB
NpaBUIbHE BUKOHAHHS TECTOBUX
OJTHOTO TECTOBOTO 3aBJIaHHA | 3aBJiaHb
Max 5 Max 100
20 Cyma 0ariB, 3a K01 3a1iKOBa KOHTPOJIbHA >50
poboTa BBAKAEThCS BUKOHAHOKO**
Min* 0 Min 0
Hpumimxku:

* - Hepo30ipIMBO HANKMCaHa, HEBIpHA BiANOBIH, ii BiAcyTHICTH — 0 GaiB;
** - cyma OaiiB, 3a SIKOi 3aJiKOBa KOHTPOJIbHAa pO0OOTa BBA)KAETHCS BHKOHAHOIO, MOBHHHA Cckiamath He menmie 50% Bix
MaKCHUMaJbHO MOXKITUBOT CyMH 0ajliB Ha 3aJiKOBiii KOHTPOJIbHINA POOOTI.

3anikoBa KOHTpOJIbHA POOOTa MPOBOIUTHCS y MUCHMOBIN (hopMi 3a TeCTaMHU OILIIHKM 3HAHb
06a30B0OT KOMIIOHEHTH HaBYaJIbHOI IUCLUUIUIIHU, SKI po3poOsieHi Kadeaporo A MpOBEIEHHS
PEKTOPCHKOTO KOHTPOJIIO 3AJIMIIKOBUX 3HaHb 3700yBayiB OCBITH a00 MIJCYMKOBOTO KOHTPOJIIO
KOMICIEIO.

3anikoBa KOHTpoOJbHA poboTa BkiItouae 20 TECTOBHMX 3alMTaHb Biakpurtoro tumy. IIpaBuibHa
BIJITIOBI/JIb Ha KOXKHE 3 3aIIPONIOHOBAHUX 3allUTaHb OLIHIOEThCA Y 5 6aniB. TakuM 4MHOM, MaKCUMallbHA
OIlIHKA 3a MOJIyJIbHY KOHTPOJIbHY po0O0Ty ckianae 100 6ais.

Metoauka po3poOKM TECTOBUX 3aBJaHb BHKJIaJeHa B AoAaTky «@DopMH Ta MNPUHIMIH
KOHCTPYIOBAaHHSI TECTOBHUX 3aBlaHb» [HcTpykuii npo ITopsaok mpoBeaeHHs Ta KpUTEPil OLIHIOBAHHS
BIJINOB1JIeH CTYACHTIB ]| 4aC MUCbMOBHX ICIIHUTIB.



4.4. KpuTtepii OniHIOBaHHA 3aCBOEHHA HABYAJIbHOI TUCIHUILTIHU

Ominka
[Hkana ynisepcutety (%) 3a KaJoro 3a 2- GanbHOIO
B =0,75x03 + 0,25xOKP €KTC IIKAJIOKO
90-100 A
82-89.9 B «3apaxoBaHO»
74-81,9 C
64-73,9 D
60-63,9 E
35-59,9 FX «He 32pax0BaHO»
01-34,9 F

O1iHIOBaHHS CEMECTPOBOTO 3alliKy 3/IIHCHIOETHCS Y KIJIBKICHIN Ta AKicHIM mkanax. KinbkicHa
omiHka (0aj yCHIIIHOCTI) — € BIJCOTOK, SIKMH CTaHOBUTH IHTErpajibHa cyma OaiiB, OTPUMaHHUX
3100yBayeM OCBITH Ha MOTOYHHMX KOHTPOJIBHHMX 3aX0JaX, BIIIHOCHO MaKCHUMaJbHO MOXIIHUBOI CYyMH —
100 Gami. SIkicHa OIiHKA — II¢ OIliHKA, SKa BUCTABIIAETHCS HA IMiJICTaBI KUIBKICHOI OIIHKH (Oary
YCHIIIHOCTI) 32 0y1b-SKOI0 SKICHOIO IIKAaJIOI0.

PesynbraTi CKIagaHHs 31Ky OL[IHIOIOTHCS 3a IMKanoko yHiBepcutery (%), 3a mxanoro €EKTC
(A, B, C, D, E, F, FX), a Takosx 3a 1806abHOIO IKANOIO («3apaX0BaHO, KHE 3aPaXOBaHO»).

[Ipouenypa npoBeieHHS CEMECTPOBOTO 3aliKy, He mepeadayae MpUCYTHICTh 3100yBada OCBITH.

[IpoBeeHHST CEMECTPOBOTO 3Ky IOJIATa€ B OI[IHIOBAaHHI 3aCBOEHHS 3700yBadeM OCBITH
HABYAJILHOTO MaTepiaily (BMiHb Ta HABHUYOK) Ha MiJCTaBl IHTErpaibHOT KIJIbKICHOI OI[IHKU PE3yNIbTaTiB
BUKOHAHHS HUM BHJIIB IIOTOYHUX KOHTPOJIBHHX 3aXOJ[iB Ta 3ATIKOBOI KOHTPOJIBHOI poOOTH

Kputepisimu ckiafanHs 3100yBauaMu OCBITH 3aJIIKY €:

- OIIIHKA «3apax0BaHOy 3a 2-0aJbHO0 MIKAJIO);

- ominku A, B, C, D, E 3a mkanoro €KTC;

- IHTerpaigbHa ouiHka (%) norouHoi poOboTH 3100yBaya OCBITH MO JUCIUILIIHI (IIKaIa
yHiBepcutery) B > 60%.

MakcumanbHa 1HTErpajbHa OIlIHKa poOOTH 3/100yBada OCBITH MPOTITOM CEMECTPY Mae
nopiBHioBaTH 100%, gKmo BiH Ha OOOB’SA3KOBHX Ta HEOOOB’S3KOBHX 3aX0JaX KOHTPOJIO IO YCIX
3MICTOBHUX MOJYJISIX OTpUMaB cymapHO oliHKy 100% Bix MakcHMaabHO MOKIIUBO] 1 OLjIbIIIE.



4.5. IMTAHHA JO 3AXOAIB ITIOTOYHOI' O, HIACYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO

4.5.1. TecToBi 3aBJaHHA 10 MO1Y/IbHOI KOHTPOJIBLHOI podoTn MmoayJasi 3M-JI1

. [TonsitTst KOorepenTHO1 B3aemoii. ([2], ri. 1, cr.131-145)
. Faminbronian atoma B enekrpoMaraitnomy moui ([2], ri. 1, cr.131-145)
Junamiune nonpoBe posimpenss ([2], ri. 1, cr.145-149)
Edexru penakcariitnux mporecis. ([3], ri. 1, ¢1.56-78)
CrpuiHATIMBICTh TBOPIBHEBOT cucTeMu 1 eektr HacuueHHs. ([4], r1. 1, c¢1.102-118)
[TousTTs POTOHHOTO BiIUTYHHS 1 cCaMOiHAyILMpoBaHHOI mpo3opocTi. ([1], rir. 2, c1.245-256)
KorepenTHi npoiiecy B ckiiagHuX OaraTtopiBHeBHX cuctemax. ([4], ri. 1, c1.118-124)
Cunyc-piBusuus ['opmona ([4], ri. 1, ¢1.134-138)

PiBustHHS pyXy Marpuui miibHOCTI. ([3], ri. 2, ¢1.353-369)
10. Tlo3moBikus i momepeuna penakcartii ([2], ri. 2, ¢1.247-287)
11. Jucnepciiini ciBBigHomeHus Kpamepca-Kpowninra. ([4], ri. 2, ¢1.345-353)
12. Tlonstrs cupuiiastiausocti. ([5], ri. 2, ¢1.267-287)
13. Tonsipu3aiiisi Ipy BIUIMBI JBOMA KOPOTKUMH Pe30HaHCHUMHU iMityiabcamu ([4], ri1. 1, c1.134-138)
14, Camoy3rokeHi piBHSIHHS sl TIOJIsA, TIOJISpU3allii 1 pi3HMIl 3aceneHHoctei pigHis. ([1], r. 1, cT.
149-155)
15. IIlo Take omnodoronui mpouecu ? ([5], ra. 1, ¢1.78-90)
16. IIlo Take poToHHa cTpyKTypa mporieciB B3aemoii. ([S], ri1. 1, ¢1.95-102)
17. Omnumcatu 18ox¢hoToHHI i Tprox(poToHHI mporecu. ([1], rir. 4, c1.453-487)
18. Cucrema Tuiy 30Ha-30Ha. Bupomkenns 30uu. ([S], ri. 2, ¢1.291-295)
19. KBaapymnosbHi i MaraiTHoimobHI nepexoau. ([5], ri. 1, ¢1.78-90)
20. PosciroBanHs cBiTia sk qBoxdoronnuit nporuec. ([1], r. 4, c1.453-487)

CoNoOR~WNE

4.5.2. TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJIbHOI podoTu Moayas 3M-JI2
1. ABuma camodokycyBaHHs 1 caMoaedoOKycyBaHHS Ta ixX ¢pizuuHi MmexaHi3mu. ([2], r. 3, c1.354-
384)
2. Heniniiti cipuiinstimBocti ([4], t1. 3, ¢1.325-336)
3. CmiBsigHorrenas Menmi-Poy. ([4], . 3, ¢1.387-401)
4. 'enepartis npyroi rapmoniku ? ([4], ri. 3, ¢1.387-401)
5. Mousrts camoaudpaxitii ([2], ra. 3, c1.354-384)
6. KBanTOBa Teopist BUMYyIIEHOTO po3cissHHs cBiTia ([3], ri. 2, ¢1.255-267)
7. BumylieHe po3cisiHHS CBiTIa B pe3oHaTopax i cimioBogax ([3], ri. 2, ¢1.255-267)
8. dotopedpakTUBHI KpHCTAIU K HeNiHiiHI cepenoBuiia. ([5], r. 1, c1.104-123)
9. Io Take BumyiteHe poscisaus ceitia ? (BPC). ([1], r. 2, ¢1.215-264)
10. TTepeTBOpeHHS XBUILOBOTO (POHTY METOAaMK HelliHiitHOT ontuku. ([4], r1. 3, cT.338-346)
11. Il{o Take BuMymIeHe TemneparypHe po3citoBanHs ? ([1], ri. 4, cT.436-452)
12. KiacnyHa Teopis BUMyIIeHOTo po3cisHHs Manjaensmrama-bpimmoena (BPMB). ([3], 1. 3,
cT.345-378)
13. TlepecTporoBanwmii mapameTpuuHuii renepatop. ([4], ri. 3, c¢1.387-401)
14. JIBopiBHEBa cHCTeMa B CHIIBHOMY CBiTiIoOBOMY Tiodi ([3], mi. 2, ¢1.255-267)
15. ®isuuni mexanizmu HemiHidHOCTI. ([3], 1. 2, ¢1.273-278)
16. EneprooOMiH MiX JBOMa XBWIAMH 1 YOTHPbOX-XBHJIbOBA B3a€EMOJISI B (POTOPEAKTHBHUX
kpucranax. ([3], ri. 2, ¢1.281-287)
17. dotopedpakTuBHI KpPUCTAIM K HEMiHIMHI cepenoBuia. Di3uuHi MeXaHI3MH  HENIHIHHOCTI.
([3], rm. 2, c1.281-287)
18. 30y KeHHSI aHTUCTOKCOBUX 1 BUIUX CTOKCOBUX KOMIOHEHT ([3], 1. 2, ¢1.255-267)
19. BPC i BPMb npu mmpokocMyroBoMy i1 MpoOCTOPOBO HEOIHOPIAHOMY HakadyBaHHi. ([2], . 1,
c1.89-110)
20. EnHeprooOMiH MK JBOMa XBWJISIMH 1 YOTHPHOX-XBUJIHOBA B3a€MOisi B (OTOPECAKTHBHUX
kpucranax. ([3], ri. 2, ¢1.281-293)



4.5.3. TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJIbHOI poooTu MmoayJs 3M-I11

1. TTonsitts KorepenTHoi B3aemoii. ([2], ri. 1, cr.131-145)

2. KorepenTHi mporecu B CKJIagHuXx OaratopiBHeBuX cucreMax. ([4], ri. 1, ¢1.118-124)
3. Merona noBinbaux amiutitya. ([2], rr. 1, c1.145-153)

4. w/2 i w-immynecu ([2], rr. 1, c1.145-153)

5. TaminbpTOHIAH aToma B efekTpomarHiTHomy mofi ([2], rr. 1, c1.131-145)

6. Korepenrne 3aracanus. ([2], ri. 1, cT.145-153)

7. Tlonspwu3alis pH BIUIMBI IBOMa KOPOTKUMHU pe30HAHCHUMH imiysbcamu ([4], . 1, ¢1.134-138)
8. AsromonenbHe pimenns. ([4], ri. 1, ¢1.134-138)

9. Cunyc-piBasuans ['opaona ([4], r. 1, ¢1.134-138)

10. PiBHsAHHS pyxy MaTpull miibHOCTI. ([3], ri1. 2, ¢1.353-369)

11. Tlo3moBkHs i monepeuna penakcartii ([2], ri1. 2, ¢1.247-287)

12. Mucnepciitui criBBigHomenus Kpamepca-Kpowninra. ([4], ri. 2, ¢1.345-353)

13. Omuc ogHoporonuux mporecis. ([5], ri. 1, ¢1.78-90)

14. Omnuc nBoxdortonnux mpouecis. ([1], ri. 4, c1.453-487)

15. Omnwuc TproxdoTonHux nporuecis. ([1], ri. 4, c1.453-487)

16. ®doroHHa cTpyKTypa mporieciB B3aemoii. ([5], ri. 1, ¢1.95-102)

17. KsantyBanus nons. ([5], ri. 1, c1.95-102)

18. Camoy3rokeHi piBHSHHS JUIsS TOJIsI, HOJSpH3alii 1 pi3HUIN 3aceneHHocTedl piBHiB. ([1], 1.
1, cr. 149-155)

19. KBaapymnoibHi i MaraiTHoinmobHi nepexoau. ([5], ri. 1, ¢1.78-90)

20. Posmoin 3acenennocreit B 30Hi. ([5], r1. 1, ¢1.67-74)

4.5.4. TecToBi 3aBJaHHA 10 MO1Y/IbHOI KOHTPOJILHOI po6oTn MmoayJsi 3M-112

. YKOpOuUeHi piBHSHHS IS MOBUILHUX aMILTITY/ MOB'ss3aHuX XBWb. ([3], ri1. 2, c1.273-278)

. ITapametpuuni nporiecu. ([3], ri. 2, ¢1.273-278)

. [TapameTpruHe MOCHIICHHS 1 TepeTBOpeHHs yactotu. ([4], T1. 3, c1.387-401)

. IlepectporoBanuii mapamerpuunuii reaeparop. ([4], ri. 3, cr.387-401)

. Bumy1iieHe po3cisiHHs CBiTJIa B pe3oHaTopax i citnoBogax ([3], ri. 2, ¢1.255-267)

. KBanToBa Teopist BumyIeHoro poscistaus citna ([3], o 2, ¢1.255-267)

. CniBigHomenus Mewnmi-Poy. ([4], r. 3, c1.387-401)

. Bizyauizamis IK BunpomintoBanss. ([4], ri1. 3, c1.387-401)

. Kitacuunuii onuc BUMYIIEHOTO PO3CIFOBAHHS CBITJIA Ha MOJEKYJSIpHMX KoiuBaHHsX. ([3], r. 2,
¢c1.255-267)

10. BumymieHe po3cisiHHI CBITJIa B pe3oHaTopax i cBiTioBoaax ([3], ri1. 2, c1.255-267)

11. Knacuuna Teopiss BuUMyIIeHOro po3scissHHS Mangensimtama-bpimmoena (BPMB). ([3], o, 3,
c1.345-378)

12. JIsopiBHEBa cucTeMa B CHIILHOMY CBiTIOBOMY Mo ([3], ri. 2, c1.255-267)

13. JIsoxdoTonne nmorauuanus. ([3], ri. 2, ¢1.255-267)

14. Bumyniene pe3oHaHcHe poscitoBanHs. ([3], T 2, c1.255-267)

15. TlepectporoBanuii mapameTpuunuii reaeparop. ([4], r. 3, cr.387-401)

16. 3aranpHi BIACTHBOCTI PE30HAHCHUX HETIHIHHUX mporieciB. ([3], ri. 2, ¢1.255-267)

17. TlepeTBOpEHHS XBUILOBOTO (POHTY METOAaMK HeliHiiHOT ontuku. ([2], r1. 3, ¢1.328-347)

18. Cxemu 3 mapamMeTpu4IHUM 3BOpPOTHUM 3B's3K0M. ([3], 1. 2, ¢1.280-301)

19. TlpakTU4YHE BUKOPUCTAHHS 3BEPHEHHS XBHIbOBOTO PpoHTy. ([3], r1. 2, ¢T.256-267)

20. TlepeTBopeHHsI XBHUJIHOBOTO (PPOHTY MPH BUMYIIEHOMY DPO3CISHHI CBITJIAa 1 YOTHMPHOX-XBUJIHOBA
B3aemogis. ([3], ri. 2, ¢1.256-267)

O OoONO O WNEF



4.5.5. TecToBi 3aBaHHS 10 32JIiKOBOI p000TH

. [TonsitTst KOrepeHTHO1 B3aemoii. ([2], ri. 1, cr.131-145)

. Faminbronian atoma B enekrpoMaraitnomy moui ([2], ri. 1, cr.131-145)
Junamiune nonpoBe posimpenss ([2], ri. 1, cr.145-149)

Edexru penakcariitaux mporecis. ([3], ri. 1, ¢1.56-78)

CopuitHATIMBICTD JBOPIBHEBOI cucTeMH 1 edexTr HacuueHHs.. ([4], r. 1, ¢1.102-118)

[TousTTst POTOHHOTO BiIUTYHHS 1 cCaMOiHAyLMpoBaHHOI mpo3opocTi. ([1], rir. 2, c1.245-256)
KorepenTHi mpoiiecy B ckiiagHuX OaraTtopiBHeBHX cuctemax. ([4], ri. 1, c1.118-124)
Cunyc-piBasuus ['opmona ([4], ri. 1, ¢1.134-138)

PiBustHHS pyXy Marpuui miibHOCTI. ([3], r. 2, ¢1.353-369)

10. Tlo3moBikHs i momepeuna penakcartii ([2], ri. 2, ¢1.247-287)

11. Jlucnepciitui criBBigHomenHs Kpamepca-Kponinra. ([4], ri. 2, c1.345-353)

12. Tlonstrs cupuiiastiausocti. ([5], ri. 2, ¢1.267-287)

13. Tlonsipu3aiiisi Ipy BIUIMBI JBOMA KOPOTKUMH Pe30HaHCHUMHU iMityiabcamu ([4], ri1. 1, c1.134-138)
14, Camoy3rokeHi piBHSIHHS sl TIOJISA, TIOJISIpU3allii 1 pi3HMIl 3aceneHHoctei pigHis. ([1], r. 1, cT.
149-155)

15. IIlo Take omnodoronui mpouecu ? ([5], ra. 1, ¢1.78-90)

16. IIlo Take poToHHa cTpyKTypa mnpoieciB B3aemorii. ([5], ri1. 1, ¢1.95-102)

17. Omwmcatu 18ox(hoTOHHI i Tprox(poToHHI mporecu. ([1], ri. 4, c1.453-487)

18. Cucrema Tuiy 30Ha-30Ha. Bupomkenns 3ouu. ([S], ri. 2, ¢1.291-295)

19. KBaapymosbHi i MaraiTHoinmonsHI nepexoau. ([5], ri. 1, ¢1.78-90)

20. PosciroBanHs cBiTia sik qBoxdoronnuit nporec. ([1], rr. 4, c1.453-487)

21. SBuma camodokycyBaHHs 1  camoaedokycyBaHHS Ta ix (izumuni mexanizmu. ([2], ra. 3,
ct.354-384)

22. Hemniniiini cipuitastiuBocti ([4], ri. 3, ¢1.325-336)

23. CmissigHorienast Memnmi-Poy. ([4], . 3, ¢1.387-401)

24. T'enepauis npyroi rapmoniku ? ([4], ri. 3, c1.387-401)

25. Tlonsrts camoaudpakiii ([2], rr. 3, ¢1.354-384)

26. KBanToBa Teopisi BUMyIICHOTO po3cistaus citina ([3], r. 2, cT.255-267)

27. BumyltiieHe po3cCisiHHS CBiTJIa B pe3oHaTopax i ceitnoBogax ([3], ri1. 2, ¢1.255-267)

28. doropedpaKkTHBHI KpUCTAIHX K HEMiHINHHI cepepoBumia. ([S], . 1, ¢T.104-123)

29. IIo take Bumyiiene poscisaus cgitiaa ? (BPC). ([1], r. 2, c1.215-264)

30. [TepeTBOpeHHS XBUIIBOBOTO (PPOHTY METOJaMHU HENiHIHHOT onTuku. ([4], ri. 3, c1.338-346)

31. [IIo Take BuMyIIeHe TeMiiepaTypHe poscitoBanus ? ([1], ri. 4, c1.436-452)

32. KrnacuyHa Teopis BHMYIICHOTO pPO3CistHHS MaHnnenbmrama-bpimmoena (BPMB). ([3], mr. 3,
ct.345-378)

33. [lepectporoBanuii mapameTpudnuii reuepartop. ([4], . 3, cr.387-401)

34. JIBopiBHEBa cUCTEMa B CUIbHOMY CBITJIOBOMY mouti ([3], 1. 2, ¢T.255-267)

35. diznuni mexaHizmu HemiiHOCTI. ([3], T1. 2, ¢1.273-278)

36. EHeprooOMiH MK JBOMa XBWISIMH 1 YOTHPHOX-XBHUJIbOBA B3a€MOJii B (HOTOPEAKTUBHHUX
kpucranax. ([3], ri. 2, ¢1.281-287)

37. ®oropedpaKkTUBHI KpUCTAIU SK HENiHINHHI cepenoBuia. Pi3u4HI  MEXaHI3MU  HEJTIHIHHOCTI.
([3], rm. 2, c1.281-287)

38. 30y mKeHHSI aHTHCTOKCOBHUX 1 BUIIIMX CTOKCOBUX KoMmoHeHT ([3], ri1. 2, ¢1.255-267)

39. BPC i BPMb npu mmpokocMyroBoMy i MpOCTOPOBO HEOJHOPiMHOMY HakadyBauHi. ([2], . 1,
¢1.89-110)

40. EHeprooOMiH MiX JBOMAa XBWISIMH 1 YOTHPHOX-XBHJIbOBA B3a€MOJi B (HOTOPEAKTHBHHX

kpucranax. ([3], ri. 2, ¢1.281-293)
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