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1. 3araabHi BizomocTi

HajiMmeHyBaHHSI IOKA3HUKIB XapakTepucTHKA TUCHUILIIHA 32 T€HHOI0
(opMor0 HaBUAHHSA
Bua nucnuniiing 000B'fI3K0BA
MoBa BUKJIAJJAHHS, HABYAHHSA TA OWIHIOBAHHA | YKPAaiHCbKAa
3arajbHuii 00CAT KpeauTiB / TOIUH 4/120
Kypc 2
Cemectp 1
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3NOAIIIOM 1
O06csir kKpeauTiB 4
OO0coar rogux, 120
B Tomy umcii:
Jlekmii 30
IlpakTH4Hi 3aHATTA 15
Camocriiina po6ora 75
dopma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

Po6oua mporpama nHaBuanbHoi auctumurinn HHJI.06 «®i3uka sa3epiB Ta jga3epHa CHEKTPOCKOMIsS» €
HOPMATHBHUM JIOKyMEHTOM, SIKUH pO3poOJeHHH Ha OCHOBI OCBITHBO-HayKoBOi mporpamwu, mani OII,
(3aTBepmxeHa Buenoto panoro [ucruryry disuku HAH Ykpainu, nporokonom Ne 10 Big 20 sxoBTHs 2021
POKY) MiJIrOTOBKH 3700yBada TPETHOTO PIBHS BiANOBIAHO J0 HABYAIBHOTO IUIaHy creniaibHOcTi 104
«®Di3uKa Ta aCTPOHOMIsI»

IepenymoBa BuBuennsi. Hauansanii kypc HHJI.06 «®i3uka na3epiB Ta Ja3epHa CHEKTPOCKOITis
€ CKJIAJOBOIO ITMKIY OOOB’SI3KOBOI MIATOTOBKH (DaxiBIiB TPETHOI'O OCBITHBbO-KBai(hiKALIIMHOTO PiBHS
“nokrop ¢irocodii”. IIporpama Kypcy Opi€eHTOBaHA Ha acHipaHTIB, SKI CAMOCTIMHO a0O0 il KEPIBHUIITBOM
HAyKOBOTO KEpiBHMKA TUIAHYIOTh Ta 3MA1MCHIOIOTH HAyKOBI JOCTI/PKEHHS BIATIOBIIHO IO TUIAHIB HABUAHHS Y
acmipantypi. Kypc po3poOrieHuii 3 Opi€HTAIl€r0 SK Ha acMipaHTIB, sIKI CHELIaTi3YIOThCsl y 00JIacTi Jia3epHOi
¢Gi3UKM Ta Ja3epHOi CMEKTPOCKOMIl, TaK 1 Ha CIyXadiB, sIKi CHELIaTi3yIOThCS y IHIIMX Hampsmax (Qi3UKd Ta
ACTPOHOMIi.

Mera HaBuyaiabHoi aucummiainum. HHJ[.06 «®i3uka nazepiB Ta Jsa3epHa CHEKTPOCKOIILS»:
3aBepmIMTH (OPMYBaHHS y CilyXadiB KOMIUIEKCY YsBJIEHb IPO OCHOBHI 3acaiu (I3MKU Jla3epiB Ta
Ja3epHOi CIEKTPOCKOMIi, PO3IIUPUTH CBITOIISAHUNA TOPU30HT CTOCOBHO JIOCATHEHb CY4YacHOI HayKH
Apyroi MOJOBUHM JABAJIATOrO Ta MOYATKY ABAALATH MEPUIOrO CTONITTSA, OTPUMAHUX Y ranmy3i (i3UKH i
TEXHIKM JIa3epiB Ta iX 3aCTOCYBaHb, PO3BUHYTH Ta 3aKpIUTH KOMIETEHLI IIOJ0 IUIAHYBaHHS Ta
3IHCHEHHSI OPHUTIIHAJIBHUX JAOCHIDKEHb 13 3aCTOCYBAaHHSM Ja3epiB Ta Ja3epHOi CHEKTPOCKOMii s
JOCATHEHHS! HAYKOBUX PE3yJIbTaTIB, SIKI CTBOPIOIOTH HOB1 3HaHHS Yy (i3ulll Ta/abo acCTpOHOMII.

3MmicT HaB4YaJbHOI AMCHUILIIHM. TeopeTWyHi Ta NpaKTUYHI 3HAHHS, HAOyTI NpU BHUBYEHHI
mucuututian HHJ[.06 «®i3uka 51azepiB Ta Jia3epHa CIIEKTPOCKOIis», (OPMYBaHHS HAYKOBOTO CBITOTJISIIY,
KOHIIENITYyaJbHUX Ta METOAOJOTTYHUX 3HAaHb 100 1CTOPii PO3BUTKY Ta Cy4aCHOTo CTaHy (pi3MKH Ja3epiB
Ta JIa3epHOI CIIEKTPOCKOIii, 03HaOMIIEHHS 3 HAMBUILIMMU JOCATHEHHSIMH CBITOBOI HAayKH, 5IK1 0a3yl0ThCA
Ha BUKOPHUCTaHI Ja3epiB Ta Ja3epHOi CHEeKTpockomii Ta Bia3HayeHi HoOeniBCbKUMHU IpeMisiMu,
NOraMOIeHHs 3HaHb 3 (I3UKU Ja3epiB Ta Ja3epHOI CHEKTPOCKOIi, 3aKpimyieHHs (QyHAaMEeHTaIbHUX
MIOHATH, 1110 JIE)KATh B OCHOBI Cy4aCHHUX METO/IIB JIa3€PHOI TEXHIKH, JIA3€PHOT CIIEKTPOCKOMIT Ta B3aeMOI{
JIa3epHOTO BUITPOMIHIOBAHHS 3 PEYOBHHOIO.

IIpenmerom HaBuajabHOi qucuumiainn HHJ[.06 «®i3uka nazepiB Ta JazepHa CIEKTPOCKOIIIS» €
rinoTe3u, TEOPETUYHI MOJENI Ta eKCHEpPUMEHTalbHI pe3yabTaTH y Taily3l (I3UKH 1 TEXHIKH JIa3epis,
Ja3epHoOi CHEeKTPOCKOMii, (i3MKH B3a€MOJIl Ja3epHOr0 BUIPOMIHIOBAHHS 3 PEUOBHHOIO, IO JISTIH Y
OCHOBY BUJIATHUX HAyKOBHUX JOCATHEHb, Big3HaueHUX HOOEMBChKMUMH TIpeMisiMU Y APYTii MOOBHHI XX
ta y XXI cTomiTTi — TOOTO micis CTBOPEHHS Jla3epa.

OCHOBHMMH 3aBAaHHAMHM HaBuyajdbHOi aucuumiainm HHJI.06 «®i3uka mazepiB Ta JaszepHa
CIIEKTPOCKOMis» € (OpPMYBaHHS Y aclipaHTIB CHCTEMHOTO PO3YMIHHS  JOCTIIHUIBKOTO IMOTEHIiay
Jla3epiB Ta METOJIB iX 3aCTOCYBaHHs, 30KpeMa Y CIIEKTPOCKOITIi, K Cy4aCHOTO 1HCTPYMEHTA HAYKOBHX
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JOCITIJKEHb, TIOTJIMOJICHHS, y3araJbHEHHS Ta 3aKpIIUICHHS OJIEp)KaHUX IMPU BUBUYEHHI HABYAIBHHX
CHELKYpPCIB Ha OLIBII PaHHIX PIBHSAX OCBITHBOTO MPOLECY 3HAHb Yy raimy3i (i3UKH JIa3epiB Ta J1a3epHOi
CHEKTPOCKOIi, PO3BUTOK METOJWYHUX 3acajl HABUKIB OIlIHKK IOTEHI[iay OTPHUMAHOTO HAyKOBOTO
pe3yNbTaTy Ta HOro BILTUBY HAa PO3BUTOK HAYKOBOTO HAIPSMY Ta HAYKH B LILJIOMY.
daxoBi NporpamMHi pe3yJibTaTH HABYaHHA (BUMOIH /10 3HAHb Ta BMiHb)
B pe3ynbraTi BUBYCHHS HABUATHHOI JUCIUIUTIHU acHipaHT TOBHHEH
3Haru:
® OCHOBHI XapaKTEPUCTHKH JIa3epa Ta JIA3€PHOTO BUIIPOMIHIOBAaHHS SIK IHCTPYMEHTA HAYKOBHX
JOCIiIKEHb
® [PUHIUIK KEPYyBaHHS MapaMeTpaMu JIa3epHOTO BUITPOMIHIOBAHHS
® CydyacHI METOJY OTPUMAaHHS IPAHUYHO MOXIIMBHUX MapaMeTpiB Ja3epHOTO BUIPOMIHIOBAHHS
(KOrepeHTHICTh, MOHOXPOMATHYHICTh, MOTYKHICTb, €HEpris, TPUBATICTb Ja3epHOrO
IMITYJTBCY)
® OCHOBHI METOJH JIa3€PHOI CIIEKTPOCKOIIIi, IX MepeBaru i He10JIiKu
® HAYKOBI JOCSATHEHHS y rany3i (i3uKu jJa3epiB Ta iX 3acTocyBaHb, BigzHaueHi HoOemiBcbKoI0
MIPEMIEIO.
Ymiru:

e BH3HAYWTU THI Jla3epa, KUK 3a0e3neuye OTPUMAaHHS KOI'€PEHTHOTO BUIIPOMIHIOBAHHS 13
3aJaHIMH TIapaMeTpamMu (CHEeKTPAJbHUHN Jiana3oH, TPUBANICTh, CHEPTis, MOTYXKHICTb,
IHTEHCUBHICTh BUIIPOMIHIOBAHHS, SIKICTb J1a3€PHOTO MyYKa)

e 3IHCHIOBAaTH PO3PaXyHKH XapaKTEPHCTUK JA3€PHOTO BHIIPOMIHIOBAHHS, HEOOXIMHUX IS
BUKOHAHHS €KCIICPUMEHTAIBHUX 33124

® 3aCTOCOBYBATH Cy4YacCHl €KCIIEPHUMEHTaJbHI METOJUKH, 110 0a3yloThcid HAa BUKOPHCTAHHI
Ja3epiB Ta METO/IIB J1a3€PHOI CIIEKTPOCKOITii BIIMOBIAHO 10 TEMH HayKOBOI poOOTH

e (opMymIOBaTH BHMOTH JO THITy Ta KOHCTPYKIi JDKEpena Ja3epHOr0 BUIIPOMIHIOBAHHS,
HEOOX1IHOTO JI1 BUKOHAHHS €KCIIEPUMEHTAIbHOI 3a1a4i

e BUKOPHUCTOBYBAaTH 3HAHHA NPO IOCSATHEHHS, BiJ3HaueHI HOOENIBCHKMMHU IPEMIisIMH TIPH
TUTAHYBaHHI Ta 3IMCHEHH] BJIACHHUX JOCIIDKEHB

e MOsACHUTH (Gi3UYHUI 3MICT BiJ3HaYECHUX HOOETIBCHKUMH MPEMisIMU HAyKOBHUX Pe3yJIbTaTIB,
K1 PO3TIISIAI0THCS IPU BUBUEHHI KYpPCY Ta BAKOPUCTOBYBATH 1X Y HAYKOBIi, BUKJIaAAlIbKiM,
MOMYJISIPU3aTOPCHKIH isUTEHOCTI

3aBJaHHAM HABYAJIBHOIL JMcuuIIiHU (BignoBinHo 1o nepesiky OII) HH/I.06 «®i3uka nazepis ta
Ja3epHa CIIeKTPOCKOIIisH Ha0yTH KOMIIETEHTHOCTE!

3araneHi: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: DK1, DK2, ®K3, OK6

[Iporpamui pesynpratu HaBuyanHs [IPH2, TTIPH3, I1PH4, I1PHS, I1PH6, I[IPH7, TTPHS, TIPHO,
ITPH10, ITPH11, TTPH12, TTPH13, TTPH14.



3. TeMmaTnunuii mJian

(cTpyKTYypa 3a1iKOBOTO KPEIUTY)
3 HaB4yanbHOI auctumiing HH/I.06 «®i3uka na3epiB Ta Ja3epHa CIIEKTPOCKOIIisN»

(2 kypc — 1 cemecTtp)

3MmicT

Jlexuii,
rof.

[IpakTuuHi,
roj

CamocriiiHa
poboTa, rof

Bceroro,
Ton.

Bunaxin naszepa i mazepa.
[TigcuieHHs CBITIA MUIIXOM
BUMYIIICHOTO
BUIIPOMIHIOBaHHS B
aKTUBHOMY CEpeIOBHIII,
1HBEpCis HACEJIEHOCTI,
BIJIKpUTUH ONITUIHUN
pe3onatop. KorepeHTHicTh
Ja3€pHOTO BUITPOMiHIOBAHHS.
Hoo6emniBcrka npemis 1964

POKYy

10

HamiBnpoBigHUKOBI J1a3epH.
I'erepocTpykrypu. Ilepenaya
CBITJIA IT0 ONITHYHUX BOJIOKHAX
JUTSL ONTHYHUX KOMYHIKAITIH.
di3uKka ONTHYHOTO BOJIOKHA.
OnTOBOJIOKOHHI KOMYHIKAIIii.
Hoo6emiBcrki mpemii 2000 p. Ta
2009 p., HobemniBchka nexiis
1964 p.

13

JlazepHi JpKepena eTaIOHHUX
YacTOT 1 JIOBXXUH XBUJIb.
OnTuunnii roguHUK. KBaHTOB1
OINITUYHI pe3oHaHcu. Jxepena
CBITJIA IS CIIEKTPOCKOITIi
Ha/IBUCOKOI PO3JIIBHOL
3natHocTi. HoGeniBebka
npeMist 2005 poky.

11

DeMTOCeKyH/IHI Ja3epH.
Texnika reHepartii Haf
KOPOTKHX IMITYJIbCIB.
CuHXpoHi3allisT MOJI.
HobGeniBcbka npemis 3 ximii
1999 p.- BUBYEHHS XIMIYHUX
peaxiiiii MeTo1aMu
(bemMTOoCeKyHIHOT
CHEKTPOCKOMIi

10

Jlazepu HagBUCOKOI
iHTeHCUBHOCTI. Yupn
ONTUYHUX YacToT. [lifcuneHHs
YIBTPAKOPOTKUX IHTEHCUBHUX
immynbeiB. HoGeniBebka
npemist 2018 p. — reneparnis
BHCOKO 1HTEHCUBHUX
YIBTPAKOPOTKUX IMITYJIbCIB.

13

CyOnormuiepiBcbKa
CIIEKTPOCKOITIS.

14




CreKTpocKoITisi HACHYEHOTO
nornuHaHHs. J[BooToHHA
0e3101IIepIBChKa
cnekTpockoris. CeleKTUBHE
30yI)KeHHSI aTOMHHX PiBHIB.
Hob6eniscrka npemist 1981 p.
7 | Hemniniiina ontuka. PeyoBuna
y CUJIbHUX CBITJIOBHX TOJISX.
['enepartist ONTUYHUX
rapMmoHik. CamodokycyBaHHs
cBitTia. Heminilina na3zepHa
CIIEKTPOCKOITiS. 3 3 8 14
CrHeKTpoCKoITist YOTUPH
XBUJIBOBOTO 3MIIITyBaHHS.
Crnexkrpockorist CARS
HoGemniBcbka mpemis 1981
POKY.

8 | ATOMHI CTaHJIapTH YaCTOTH.
OnrtuuHa Hakauka. Py0GiaieBuii
CTaHJIapT 4acToTu. BoaHeBuit
Mma3ep. Pe3onancu B
po3HeceHnx noiisix. Lle3ieBwmii
aTOMHHI TOJJMHHUK.
HobGeniBchka npemist 1966 p.
Ta 1989 p.

9 | I[IpoGiiema BUMiprOBaHHS
ONTHUYHUX YaCTOT.
I'ereponnnuunit Meton. burrs
ONTUYHUX 9acTOT. ONTHIHHIA
CynepKoHTHHiIyM. YacToTHa
rpebinka. Jlazepu y MeTpotorii
yacy 1 yactot. HobGeniBchka
npemist 2005 p.

10 | BumiproBaHHs Ta
MaHITyJIOBaHHS OJMHAYHAMHU
KBaHTOBUMH cuUcTeMaMH. loHu
B nacTii. OnquHu4HI POTOHU B
pe3onatopi. HepyiiHiBHi
BHUMIpIOBaHHS KBAaHTOBOTO
ctany ¢otona. HobeniBchka
npemis 1989 p. ta 2012 p.
Bceboro 3a kypce 20 30 15 75

MetoauyHe 3a0e3ne4eHHs] HABYAIbHOI JMCIUILTIHA 320€31eYyI0Th:

OTIOPHI KOHCIEKTH JIEKIIiH, 610J110TeUH1 MOCIOHUKHU 31 CHUCKY PEKOMEHI0BAHOI JITepaTypH, eIEeKTPOHHI
NOCIOHMKM, MYJbTUMENINHI Ipe3eHTalii, Aifoui HOPMAaTHBHO-TIPABOBI 3aKOHOJABUl aKTU YKpaiHH,
JI0B11IKOBO-1H(OpMaIliliH1 IHTEepHET-AKepesia TOIO.

4. 3MICT HABYAJIBHOI JAUCHUIIIITHA
HHJ/I1.06 «®i3uka a3epiB Ta jJa3epHa CIEKTPOCKOITisH)

1. Tema 1. Bunaxin na3epa i Mazepa. [cTopist po3BUTKY OCHOBHUX IPUHLHUITIB (hi3UKH J1a3epa 1 Mazepa.
[lincuneHHs CBiTIAa LUIAXOM BHMMYIIEHOTO BHUIIPOMIHIOBaHHS B aKTHBHOMY cepeloBuili, I[HBepcis
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HAaceJICHOCTI, HaKayKa aKTHBHOTO cepenoBuIa. bamaHcHI piBHAHHs. BiaKpuTuii onTHYHUN PE30HATOP.
Moau pesonaropa. Cenekuis Mon. KorepeHTHicTh jia3epHoro BumpomiHioBaHHs. Popmyna IllaBiosa-
Taynca. llupuna nazepnoi minii. HoGemniBebka mpemist 1964 poxky — M.I'. bacos, O.M. Ilpoxopos, Y. Taync
— «3a (QyHaaMeHTanbHI poOOTH B 00JIACTI KBAHTOBOI ENEKTPOHIKH, IO TMPHU3BEIM JIO CTBOPEHHS
TeHEPaTOPIB Ta MIJCUIIIOBAYIB HA JIAa3€PHO-MA3epHOMY MPUHIIUTIII»

Jliteparypa: 1 — npemis 1964 p; 2-4, 9, 15.

3aBaaHHs AJ1s1 caMocCTiiiHOiT podoTH (7 roa.)

1. BuBueHHs MaTepiany JeKIlii.

2. OnpariroBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIliHE BUBYCHHS:

Tunu nazepiB 3a XapakTepUCTHKAMH aKTUBHOTO cepeoBuina. [lonepedni Ta mo3a0BxKHI MOIU ONTHYHOTO
pe3oHaropa. Tunu onTuyHUX pe3oHaTopiB. CTiliki pe3onaropu. Criocodu cenexitii Moj. ['acoBi mydkH, ix
XapakTepucTHKU. PO3B’s13yBaHHS 3a/1a4 32 TEMOIO JICKITii.

2. Tema 2. HanmiBnpoBigHHUKOBI J1a3epu. [HBepcis HaceleHOCTI y HamiBIPOBIIHUKOBHX Jiazepax. TunH
pPE30HATOpPIB HAIIBIPOBITHUKOBUX Ja3epiB. ['eTepocTpykTypu, iX posib y (GOpMyBaHHI aKTUBHOIO
Cepe/IoBHINA HAMiBIPOBIIHUKOBOTO Ja3epa. XapakTepUCTUKH CYYaCHHX HAIiBIIPOBIIHUKOBHX JIa3€piB.
HainpoBigHUKOBI Jla3epu y ONTUYHUX KOMYHIiKamisx. Ilepemaua cBiTia MO ONTUYHMX BOJIOKHAX JIJISt
ONTUYHUX KOMYHiKamii. Pi3uka onTHYHOro BoJOKHA. ONTOBOJIOKOHHI KOoMyHikanii. HobemiBebki mpemii
2000 p.: XK. AndsopoB ta I'. Kpromep «3a po3poOKy HaMmBIPOBIAHMKOBUX T'ETEPO CTPYKTYp, IO
3aCTOCOBYIOTHCSl Y MIBHAKICHIM Ta omroenekTponimi» ta 2009 p.: Y. Kao «3a mpopuBHI JOCSATHEHHS
CTOCOBHO IPOITYCKaHHS CBITJIa BOJIOKHAMU JJI ONTUYHUX KOoMyHikaliii HoGeniBcbka sekiis M.I'. bacosa
1964 p. «HamiBnpoBiTHUKOBI J1a3epuny;

Jlitrepatypa: 1- mpemii 2000 p. ta 2009, nexuis M.I'. bacosa 1964 p; 2-4, 16, 17.

3aBaaHH AJ151 caMOCTiiiHO1 podoTH (7 roa.)

1. BuBuenHs maTepiany JeKIii

2. OnparroBaHHs MaTepiaty, 1[0 BUHECEHUH /ISl CaMOCTIHHOTO PO3B’SI3KY:

CrekTpaibHi Ta 4aCOB1 XapaKTEPUCTHKHU I'eHepallii HaliBIPOBIAHUKOBHX Ja3epiB. Cemnexilis MO, 30BHIIIHI
pe3onaropu. Pezonatop JlitpoBa ta pesonarop Jlirrmana-Metkanda. TBepaoTUIBHI Ja3epu 3 AI0THOO
Hakaykoro. ONTOBOJOKOHHI JiHIT Mepenayi AaHUX, X XapaKTepUCTUKU. ['pyrnoBa MIBUAKICTH CBITIA Y
OIITOBOJIOKHI, TUCTIEPCis TPyMoOBO1 BUAKOCTI. PO3B’s13yBaHHA 33124 32 TEMOIO JICKIIii.

3. Tema 3. O3naueHHs MeTpa. MeTtoau BinTBopeHHs oauHuIl noBxkuHH CI. ONTHYHUI TOAWHHHUK.
JlazepHi mkepena eTalOHHUX YacTOT 1 JOBXKWH XBWiIb. KBaHTOBI onTuyHi pe3oHaHcu. CtabinizoBaHi 3a
pe30HaHCAMU HACUYEHOTO MOTJIMHAHHS Ta HACHYEHOI IucIepcii 1azepu. X0JI0/IHI aTOMU Ta 10HH K pernepu
s crabumizamii yactotr. Jlazepu 31 crabinmizaii€0 4acTOTH SIK JDKepeia CBITJIa IJIs CHEKTPOCKOMii
HAJIBUCOKOI pO3JIIIIbHOT 31aTHOCTI Ta MeTposorii.. HoGemniBebka mpemis 2005 poxy: k. Xomn, T. XeHm
«3a BHECOK Yy pO3pOOKYy Ja3epHOi MNperu3iiiHOi CHEeKTPOCKOmii, BKIIOYAOUM TEXHIKY ONTHUYHOIO
YaCTOTHOTO TPeOCHsI».

Jlitepatypa: 11 — npewmis 2005 p.; 2 -7, 11-13, 16, 17.

3aBaaHus 1Js1 camocTiiiHoi podotu (8 roa.)

1. BuB4eHHs Matepiay JeKIii.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHUH Ha CaMOCTIHE BUBYCHHS:

ITpami ykpaiHCBKHMX BUEHHMX Yy Tajly3i BUCOKO CTaOUIBHHMX 3@ YacTOTOIO JIa3epiB, TUIM JIa3epiB JUIs
BIJITBOPEHHS €TAJIOHHUX JOBXXHUH XBWJIb. MeTou cTabuni3alii 4acToTH Jlazepa, XapaKTePUCTUKH CydyacHUX
JDKEpEeI eTAIOHHUX JTOBXXKUH XBWIb. PO3B’3yBaHHS 3a/1a4 32 TEMOIO JISKIIi.

4, Tema 4. O3naifomneHHs 3 QEeMTOCEKYHAHUM Komruiekcou IHctutyTy disuku HAHY.
demToceKyH/IHI Ja3epu. TexHika TeHepalii HaJIKOPOTKHUX IMIyibCciB. CHHXpOHI3alis MoJ. 3B’SI30K
TPUBAJIOCTI IMITyJbCa Ta LIMPUHM JiHII MiJACUICHHS Jlazepa. AKTHBHI CepeloBHUINA (EeMTOCEKYHIHHUX
na3epiB. CrHekTp BUIPOMIHIOBaHHS (EMTOCEKYHAHOro Jja3epa. TexHika BUMIPIOBaHHS TPHUBAJIOCTI
(EeMTOCeKYHHHUX IMITYJIbCIB, ONITUYHUN KOpeasTop. Meron pump — probe. HoGeniBcbka npemist 3 Ximii
1999 p.: Axmen 3eBan «3a MOTO MOCHTIDKEHHS TIEPEXiTHUX CTaHIB XIMIYHHMX PEaKIiil 3 BUKOPUCTAHHIM
(heMTOCeKyHTHOT CIIEKTPOCKOITIi»

Jliteparypa: https://www.nobelprize.org/prizes/chemistry/1999/summary/, 2-4.



https://www.nobelprize.org/prizes/chemistry/1999/summary/

3aBaaHHs AJ1s1 caMocCTiiiHO1 podoTH (7 roa.)

1. BuB4yeHHs Matepiany JeKIii.

2. OmparroBanHs MaTepiaiy, 1[0 BAHECEHUH Ha CAaMOCTIiTHE BUBUCHHS:

Ontuyni cxemu ¢emMToCeKyHAHMX JasepiB. IlacuBHa 1 akTHBHa CHHXpoOHi3amis moxa. KepyBaHHS
TPUBATICTIO IMIYJIBCIB Y (PEMTOCEKYHAHUX Jiazepax. TexHika (PEeMTOCeKyHIIHOI CIEeKTPOCKOITI].
Po3B’s3yBaHHS 3a/1a4 32 TEMOIO JICKIIi.

5. Tema S. Jlazepu HaaBucokoi iHTEHCHUBHOCTI. IIpoGiema MiACWICHHS KOPOTKHX MOTYXHUX
ONITUYHUX IMITYJbCIB. Jlucmepcist rpynoBoi MBUIAKOCTI Ta i poiib y TeHepanii HaJ KOPOTKUX CBITIOBUX
iMynbeiB. YupIn ONTHYHUX 4acTOT y (eMTOCEKYHAHOMY Jazepi. TexHika «cTuckaHHs (Compressing)» i
«po3tsryBanHs  (Stretching)» HaAKOPOTKHX CBITJIOBUX IMIyNbCiB. [liICHJICHHS YIBTPaKOPOTKUX
iHTeHCcHBHUX iMmynbciB. HoGemiBerka npemis 2018 p. XKepap Mypy, Jonna CtpikiieHn —«3a iX METOJ
reHeparii BUCOKO IHTEHCUBHUX YIbTPAKOPOTKUX ONTUYHHUX IMITYJIbCIBY

Jliteparypa: 1 —mpewmis 2018; 2 -4.

3aB1aHHd 1J151 cCaMOCTiiiHOI podoTH (7 roa.)

1. BuBuenHs Marepiany JeKiii

2. OmpartroBaHHsl MaTepiaiy, 10 BUHECCHUI Ha CaMOCTiiHEe BUBUCHHS:

[Tionepceki pobGotu PoGorm XK. Mypy ta JI. CrpikieHa moao po3poOKH METOAY ITiICHICHHS
YIBTPAKOPOTKUX MOTY)KHUX JIA3EPHUX IMITYJIbCIB. AHAJIOTH METOAY y raiysi pamaionokaii. [lepcriektusu
3aCTOCYBaHHS YJIbTPAKOPOTKHX IHTCHCHBHHUX JIA3E€PHHUX IMITYJIbCIB y ¢i3uIll 1 Olosorii. Po3B’s3yBanHs
3a7a4 3a TEMOIO JIEKITi.

6. Tema 6. CyOnoruiepiBchbka cieKTpocKoris. O3HaHOMIICHHS 3 €KCTICPUMEHTAIBHIMHU YCTaHOBKAMHU
3a Temoro sekuii (I® HAHY). Hacuuenns nornuuanns. HacudeHHsT oTHOPiAHOT Ta HEOTHOPIAHOI JiHIi
nornmuHaHHs. IlpoBamu bennera Ta mnpoBan Jlem6a. CHeKTpoCKOMiss HAacHYEHOTO TOTJIMHAHHS.
[Tonspuzarniiina ta OararooToHHa crekTpockomis. J[BogoToHHa Oe3q0TUIepIBChKA CHEKTPOCKOITIS.
CenextuBHe 30yKkeHHs1 aToMHUX piBHIB. HoOemiBecbka mpemist 1981 p.: H. brombGepren, A. 11laBnoB «3a
iXH1{ BHECOK Y PO3BHUTOK Ja3€PHOI CLIEKTPOCKOIIii»

Jliteparypa: 1 — mpemis 1981 p.; 5-7, 13,14.

3aBaaHHs 1J1s1 caMocTiliHOiT podoTH (8 roa.)

1. BuBdeHHs Marepialy IpaKTHYHOTO 3aHSATTSL.

2. EkcrnepuMmeHTalbHI CXEMH JIa3epHUX CIIEKTPOMETPIB HACHYEHOro MoriauHaHHsA. CHeKTpOoCKOIis
HACUYCHOTO IMOTJMHAHHS MOJEKYJIIPHOTrO #omay. Brume i30TomHOro ckiiamy Mojekyinu. PosmiapHa
3/IaTHICTh MeTONy, (aKTOpH, IO BIUIMBAIOTH HA PO3IUIBHY 3[aTHICTh. PO3B’sA3yBaHHS 3a/1a4 32 TEMOIO
JeKIIii.

7. Tema 7. Heninifina onTuka. O3HallOMJIEHHS 3 €KCIIEPUMEHTAJIbHUMHU YCTAaHOBKaMH 3a TEMOIO
nekuii (I® HAHY). Ontuune cepenoBullle y CUIBHUX CBITIOBHX moisax. [lomspusariis cepepoBuiia y
CWJIbHUX JIa3epHUX Nojsax. HemniHiliHa cipuiHATINBICTD cepenoBuila. MexaHi3Mu HelniHiiHOCTI. Ten3op
HEJIIHIHHOT ~ CIIPUMHSATIMBOCTI. ['eneparis  onTMyHMX rapMoHik. Ilapamerpuuni mpouecu.
CamodoxycyBanHss cBiTiia. CHEKTpOCKOMisl YOTUPH XBWJIBOBOTO  3MillyBaHHA. PamaHiBCbKa
cnekrpockonis. Crnekrpockomis CARS. PoboTu ykpaiHCBKMX BYEHHMX Yy Taily3i HENiHIMHOI ONTHKH.
HooGeniscpka npemis 1981 poky: H. biombGepren, A. IllaBnoB «3a iXHiii BHECOK y PO3BUTOK JIa3€pHOI
CIIEKTPOCKOMI1»

Jliteparypa: 1 — mpemis 1981 p.; 2-4, 9, 16, 17, 19.

3aBaaHHs AJ1s1 camocTiiiHoi podoTu (8 roa.)

1. BuBueHHs MaTepiany NPaKTHYHOI0 3aHATTS.

2. OnparfroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTiiiHe BUBYEHHS MICIIs MPAKTUYHOTO 3aHATTS:
Nd:YAG nazep. Moaymsiisi 1o0poTHOCTI. ['eHepaliist iMImyIbCiB HAHOCEKYHIHOT TpUBAJIOCTI. [ eHepaitis
apyroi rapmoniku Nd:YAG nazepa. YMOBH ONTUYHOTO CHHXPOHI3MY. HenmiHIHOONTHYHI KpHCTaIH, iX
xapakTepucTuku. [lepioguyHO MONSpHU30BaHI MaTepiajiy, iX BUKOPHUCTAHHS y TeHepalii T'apMOHIKH.
Po3B’s13yBaHHs 3a7a4 32 TEMOIO JIEKIIi.

8. Tema 8. Atomui crangaptu yactoTd. Ictopis posButky. Cekynaa Cl. Hanronka cTpykTypa
OCHOBHOTO cTaHy aToMa 1ie3it0. l{e3ieBuii aToMHMii rogMHHUK. Pe3oHaHCH B po3HECEHHUX MOJSAX. ATOMHUN
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¢donTan. Pagioontuunuii pezonanc. OnTtuyHa Hakadka aTomiB. OnTUyYHA OpieHTarlis aToMiB. Py0OimieBuit
CTaHJIapPT YacTOTH. EKCIiepuMEHTallbHa cXeMa 130TOMIYHO CEJEKTHBHOTO 30Y/KCHHS aTOMHUX CTaHIB
py6iniro. BomneBuit mazep. Ciyx6a uvacy Ykpainu. HobGemiBchka mpemis 1966 p.: A. Kactiep «3a
BIIKPHUTTS 1 pPO3BUTOK ONTUYHHUX METOIB Il BUBYCHHS | eplieBuX pe3oHaHCiB y aromax» Ta 1989 p.: H.
Pamci «3a BUHaXi1 METOy pO3HECEHUX OCIIIATOPHUX IOJIB Ta HOTO BUKOPUCTAHHS y BOJHEBOMY Masepi
Ta IHIIMX AaTOMHUX TOJIMHHUKAX)

Jliteparypa: 1 — npemis 1966 ta 1989 pp.; 5-7, 11, 17.

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (8 roa.)

1. BuBuenHs1 MaTepiany NPaKTUYHOTO 3aHATTS.

2. OmparroBaHHsl MaTepiaiy, 0 BUHECCHU Ha CAMOCTIiHE BUBYCHHS MICIISI MPAKTUYHOTO 3aHSATTS:
ATOMHI TOTMHHUKY, TX TUIH Ta 3acTOCyBaHHs. ONTHUYHI aTOMHI TOJUHHUKU. JIa3epHi 1Kkeperna eTaJToHHUX
gacToT. Po3B’s13yBaHHs 3a/1a4 32 TEMOIO JICKIIii.

0. Tema 9. [IpoGiieMa BUMIpIOBAHHS ONTHYHHUX 4YacTOT. [lepmr cCHCTEMH BHMIpIOBAaHHS ONTHYHUX
9acToT, pagioonTuyHuid MicT. ['erepoauHunii Metoa. buTTs onTruHMX 9acToT. CIeKTp BUIPOMIHIOBAHHS
na3epa 3 CUHXpPOHI30BaHUMH Mojamu. CriekTp (peMTOCeKyHIHOro ja3zepa. ONTHYHUIN CYyNepKOHTHHIYM.
['eHepalliss ONTUYHOTO CYNEPKOHTHHIYMY Yy ONTHYHUX BOJIOKHAX THITY (POTOHHOTO KpHcTana. YacToTHa
rpe6inka. [Ipsme BUMIprOBaHHS YaCTOTH BUIIPOMIHIOBAHHS ja3epa. Jlazepu y MeTporiorii yacy 1 4acTOTH.
HooGeniBceka mpemiss 2005 p.: k. Xomn, T. XeHm «3a BHECOK y PO3poOKy JIa3epHOI Mpenu3iiHOi
CHEKTPOCKOIIi1, BKIIOYAIOYH TEXHIKY OITHYHOTO YACTOTHOTO TPeOCHS.

Jlirepatypa: 1 — npemis 2005 p.; 5, 20, 21.

3aBaaHHs 1J1s1 camocTiiiHoi podotu (8 roa.)

1. BuBuenHs maTepiany JeKIii.

2. OmnparroBanHs MaTepiaiy, 0 BUHECCHUI Ha CAaMOCTiHHE BUBYCHHS:

MeToau ONTHYHOTO T€TePOJUHYBAHHS y 00poOIll ONTUYHUX CUTHANIIB. TeopeTudyHi Mojeni MeXaHi3MiB
reHepallii ONTUYHOrO CYNEepKOHTHHIyMy. EkcriepuMeHTanbHa cXeMa BHMIPIOBAHHSI YaCTOTH JIA3EPHOTO
BUIIPOMIHIOBAHHS 3 BUKOPHCTAHHIM 4acTOTHOTO rpedens. [Ipobiema das3um Hecydol yacToTu Ta MEeTO. Ti
po3B’si3aHHsA. PO3B’s13yBaHHS 3371a4 32 TEMOFO JICKITIi.

10.  Tema 10. BumiproBaHHs Ta MaHIMY/TIOBaHHS OAMHUYHUMHU KBAHTOBHMHU CUCTEMaMH. [OHU Ta aTOMHU
B nacTii. Cxemu macTok /iy 10HiB Ta aToMiB. OquHU4HI (poTOHU B pe3oHaTopi. JloOpoTHICTE pe3oHaTopa.
HepyiiHiBHI BHMipIOBaHHS KBaHTOBOTO cTaHy (poToHa. PinOeproBcbkuii aToM Ta HOro 3aCTOCYBaHHS Y
JIeTeKTyBaHHI KBaHTOBOTO cTaHy onTuyHoro nosst. HoGeniBepka npemist 1989 p.: X. lemenst Ta B. [layns
«3a po3poOKy TexHIkM mnactku 1oHiB» Ta 2012 p.: C. Apom Ta JI. BaiiHneHn « 3a NpOpuUBHI
eKCIIepUMEHTaNIbHI METO/TH, 1110 103BOJIAIOTh BUMIPIOBATH 1 MaHIMyJIIOBATH 1HAUBIyaIbHUMH KBAHTOBUMHU
cCECTEMaMM»

Jlitepatypa: 1- npemii 1989 ta 2012 p.; 5,6,8, 10, 12.

3aBaaHHs AJs1 caMoCTiiiHO1 podoTH (7 roa.)

1. BuB4eHHs Matepiany JeKIii.

2. OmparttoBaHHsl MaTepiaiy, 1110 BUHECEHUH Ha caMOCTiiHE BUBYCHHSI:

[Ipobnema BuMIipIOBaHHS y KBaHTOBIM MexaHiui. HepyiiHiBHI BUMIpIOBaHHS — BHMMIPIOBAHHS, IO He
PYHHYIOTh KBAaHTOBUI CTaH CUCTEMHU. MaHIMMynI0OBaHHS OKpEMUMHU (POTOHAMU Ta aToMaMu. Po3B’s13yBaHHs
3aj1a4 3a TEMOIO JIEKIIi.



5. IlpakTu4Hi 3aHATTH
3 HaBvaibHOI auctumuting HH/I.06 «®i3uka na3epiB Ta jga3epHa CIEKTPOCKOIIis»

[TpakTuyHe 3aKkpiljieHHs JEKIIHHOro marepiaqy Ta HayKOBi JOMOBIJI acmipaHTa IMOB’A3aHi 3 TeMaMHU
JIEKIIH 1 € YACTUHOIO 3MICTY JUCIUTIIIHH.
6 CawmocrTiiiHa poboTa
3 HaBvabHOI auctumuting HH/I.06 «®i3uka na3epiB Ta ga3epHa CIEKTPOCKOIIis

No 3MICT caMOCTiiTHOT pOOOTH acIipaHTiB OO6csr, ronuH
BuBuenHs maTepiany JexIii 30

2. OmpairoBanHsi Marepiaiay, [0 BUHECEHHMH Ha camocTiiiHe | 45
BUBUYCHHS

Ycboro 3a HaBYAJIBHY THCHHUILTIHY 75

7. MeToay BUKJIATAHHA
3 HaB4asbHOI qucruiutinn HH/I.06 «®i3uka na3epiB Ta j1a3epHa CIIEKTPOCKOITIsI

VY nporeci BUKIalaHHs AUCIUILIIHA BUKOPHUCTOBYIOTHCS TaKi METO/IU:
1) MmeTou oprasizariii Ta 31iliCHeHHSI HaBYAJILHO-TI3HABAIBHOI AISUTBHOCTI (Oeciia, JIeKITis; UTFOCTpaIlis;
naboparopHi podoTH, pedepaT; camocTiiiHa pobOTa CTYACHTIB);
2) METOJIM CTUMYJTFOBAHHS i MOTHBAIlli HABYAIBHO-TTI3HABATIBHOI JisSUTPHOCTI (HaBUAIBHI IUCKYCII,
MOJTyJIbHO-PEHTHHIOBA CUCTEMA 3HAHB);
3) METOIM KOHTPOITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJTIO ), KOPEKIIii (CAaMOKOPEKIIii, B3aEMOKOPEKIIiT) 3a
€(heKTUBHICTIO HAaBYAJIbHO-IT13HABAJILHOI TISUTBHOCTI.

8. PeliTHHroBa cucTeMa OLiHIOBAHHSA
3 HaB4anbHOI qucruiutiny HH/I.06 «®i3uka na3epiB Ta 1a3epHa CIIEKTPOCKOITis

OcHOoBHUMH (OpMaMu oOpraHizaiii KOHTPOJIO y MpoLeci BUBYEHHS CTYJAEHTaMHU JaHOI JUCLHUIUIIHU €
iHMBiTyanbHa, TpymoBa Ta ()poHTaTbHA TEpeBipKa 3HaHb, BMiHb Ta HABHUYOK CTYJICHTIB (yCHa Ta
UCbMOBA). PeHTHHT acnipaHTa CKJIQAa€ThCsl 3 HACTYITHUX OTPUMAaHUX OaiB:

1. Exkcnpec-koHTponbs — 20 6aiiB. (yCHE ONUTYBaHHS YK CaMOCTIiiHI poOOTH MiJ] 4ac HaBYAJIbHOIO

po1iecy)
2. IlpakTuuHi 3aHATTS Ta caMoCTiitHa poboTa — 40 Gautis.
3. Ex3amen — 40 Oamnis.
3aoxouyBaibHi Ta wrpadgui 6aan

1. Tlpu BiACYTHOCTI Ha JIEKLi/TPAaKTUYHOMY 3aHATT1 0€3 MOBAXXHUX NMPUUUH -2 Oanu

2. Tlonmana B ypHaJ CTaTTS YM BUCTYI Ha KOH(epeHIIii 3a TeMoto Kypcy +10 Oais.

CyMma sk mTpadHuX TaK 1 320X04yBaHUX OalliB po3paxoByeThes 3a Gpopmyinoro 0,1R, ne R — 3aranbna

KUTBKICTH OaiiB, 1 HE Ma€ MEPEBUINYBATH B 1iyioMy 10 OartiB.

IIIxaja pedTHHTIB.
3aranbHa KUIBKICTh 0alliB, SIKY aclipaHTa MOXK€ OTPUMATH Il Yac BUBUYEHHS KypCy CKJIAJa€ThCs 13
CYMH BaroBHx OajiiB OTPUMAaHUX MPOTATOM BUBUEHHS JUCLUILUTIHUA
R=20+40+40=100 (6amniB)
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Ixana BinmoBinHocTi oiHOK

PeiiTuHrOBa
oliHKa

3HAYEeHHS OLIHKHU

PeiiTunr y
BigcoTkax, %

A

BinminHo — BiAMiHHMIA piBEHb 3HAHB (YMiHB) B MEKaX
000B’3KOBOT'0 MaTepiany 3, MOKJIUBUMH HE3HACHUMH
HEIOJIIKAMHU.

90-100

Jyse 100pe — 10CTaTHHO BUCOKHI PIBEHb 3HAaHb (YMiHb) B
MeXax 000B’SI3KOBOTO MaTepiary 6e3 CyTTeBUX (TpyouXx)
TTOMHJIOK.

82-89

Jo6pe — noOpwuii piBeHb 3HaHb (YMiHb) B ME€Kax 000B’I3KOBOTO
MaTepiay 3 He3HAYHOIO KiJIbKiCTh TOMHJIOK.

75-81

3a10BiJILHO — ITOCEPEIHI PIBEHB 3HAaHb (YMiHB) B MEXax
000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKICTIO HEAOIKIB,
JOCTATHIHN I TOAAJIBIIOTO HaBYaHHs a0o X mpodeciitnol
JUISIIBHOCTI.

69-74

JlocTaTHBLO - MiHIMAIBHO MOXJIMBUHN JOIYCTUMUN PIBEHb 3HAHB
(ymiHB) B Mekax 000B’SI3KOBOTO MaTepiany.

60-100

FX

He3anoBijpHO 3 MOKIIMBICTIO TOBTOPHOTO CKJIAJaHHS —
HE3aJI0BUIbHUN PiBEHb 3HAHB (YMiHb) B MEXKaxX 000B’SI3KOBOTO
Marepiary 3 MOJKJIMBICTIO TOBTOPHOTO MEPECKIIaIaHHS MiCIs
CaMOCTIMHOTO TOOTIPAIIOBAHHS.

35-59

HesanoBinbpHO 3 3 000B’13KOBUM [TOBTOPHUM BHBUYCHHSM KYpCYy —
HU3BKUH piBeHb 3HaHb (YMiHB) B MEXaxX 000B’SI3KOBOTO

MaTepiaJIy, IO BUMarac€ HOBTOPHOI'O BUBUCHHA MaTepiaJ'IiB KypcCy.

1-34

9. OpienTOBHUI NepeJlik ek3aMeHAlIiTHUX MUTAHb

3 HaBvabHOI auctumuting HH/I.06 «®i3uka na3epiB Ta Ja3epHa CIEKTPOCKOITis

2. Bunaxin nmazepa i maszepa. [ligcuieHHs CBiT/Ia NHIISXOM BHMYIIEHOTO BUIIPOMIHIOBAHHS

B

aKTUBHOMY cepenoBUINi. [HBepcis HaCeNeHOCTi, HaKauyKa aKTHBHOTO cepeloBuIla. Binkputuit

onTtu4HUi pezoHarop. KorepeHTHICTh ja3epHOro BunpomiHioBaHHs. HoGeniBcbka npemist 1964

poxy — M.I". Bacos, O.M. IIpoxopos, Y. Taync

3. HamiBnpoBigHUKOBI

nazepu. IHBepcis HacemeHOCTI y  HaNIBIPOBIIHHUKOBHUX

nazepax.

['erepocTpyKTypH, X poib y pOpMyBaHHI aKTHUBHOI'O CEPEIOBHUIIA HAIIBIPOBIAHUKOBOTO J1a3epa.

XapaKTepUCTUKN CyYaCHHMX HaIliBIOPOBITHUKOBUX Jja3epiB. HoGemiBcbka mpemis 2000 p.: XK.

AndsopoB Ta I'. Kppomep HobGeniBcpka nekuiss M.I'. bacoBa 1964 p. «HamiBmpoBigHMKOBI

Ja3epuy;

4. JlazepHi JpKepena €TaJOHHMX 4YacTOT 1 JOBXHH XBWUJb. KBaHTOBI ONTHYHI PE30HAHCH.

CrabinizoBaHi 3a pe30HaHCaMHM HaCMUYEHOT'O MOTJIMHAHHS Ta HacU4eHoi aucnepcii naszepu. Jlazepu

31 cTabimi3alier0 4acTOTH SK JPKepena CBITIa JUIsl CIEKTPOCKOMIl HAJBUCOKOI pPO3IUIBHOI

3matHOCTI Ta MeTpodorii. HobeniBebka mpemis 2005 poky: k. Xomr, T. Xenm

5. ®emtocekyHAH1 na3zepu. TexHika reHepanii HaJIKOPOTKHX IMIyibCiB. CHUHXpOHI3allis MOJ.

3B’A30K TPHUBAJIOCTI IMIyJbca Ta HIMPUHM JIiHIT MIACUICHHS Ja3epa. AKTHBHI CepeloBHILA

demrocekyHaHUX Ja3epiB. CHEKTp BHUIPOMIHIOBaHHS (EMTOCEKYHAHOro Jjaszepa. TexHika
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10.

11.

12.

BUMIPIOBaHHSA TPHUBAJIOCTI (PEMTOCEKYHIHHX IMIYJbCIB, ONTHUYHUI Kopensrop. HoGeniBchka

npemis 3 ximii 1999 p.: Axmen 3eBan

Jlazepu HaABUCOKOI IHTEHCHBHOCTI. IIpoGieMa miICHIIEHHS KOPOTKMX HOTYXHHX ONTHYHHUX
immynbeiB. Jlucmepcist TpynoBoi MBUAKOCTI Ta ii pojb y reHeparii HaJAKOPOTKUX CBITIOBHX
IMITYJTbCIB.  YMpI ONTHUYHUX YacTOT y (EMTOCEKYHIHOMY Jiazepi. TexHika «CTUCKaHHS
(compressing)» i «postaryBanus (stretching)» HaakopoTKux CBITIOBHX immyinbciB. IligcuieHHs
yIABTPAKOPOTKUX 1HTEHCHBHHX iMIyabciB. HoGeniBcbka mpemist 2018 p. XKepap Mypy, Jlonna
Crpiknena

CybnomnepiBcpka crnekTpockomis. Hacuuennss mnornuHanHs.  HacudenHs opHopiaHoi Ta
HeoaHopiaHoi JiHii mornuHanHsa. [lpoBanmm bennera ta mpoBanm JlemOa. CnexkTpockomis

Hacu4deHoro norimHanHs. HoGeniBebka npemist 1981 p.: H. biom6Gepren, A. [1laBnos

Heminilina ontuka. ONTHYHE CepeloBUINE y CWIBHUX CBITIOBHX moysix. [lomspusamis
CepellOBHUIIA y CHIIbHUX JIa3epHUX Noisix. HeniHiliHa cipuiHATIMBICTD cepeioBHIa. MexaHi3Mu
HeiHIHHOCTI. TeH30p HeiHIHHOI CHPUHHATIUBOCTI. I'eHeparris ONTHYHHUX TapPMOHIK.
[Tapamerpuuni mpouecu. CamodokycyBanHsi cBitna. HoOemicpka mpemis 1981 poky: H.

brnombepren, A. I11aBiioB «3a iXHili BHECOK y PO3BHUTOK JIA3€PHOT CIIEKTPOCKOITIi»

ATOMHI cTaHgapTd 4yacToTH. HaaToHka CTpyKTypa OCHOBHOTO cTaHy aToma Iesito. llesieBuit
aTOMHHUI TOOWHHUK. Pe3oHaHcHM B po3HEeceHMX NOJsIX. ATomMHHMU (oHTaH. PamioonTuyHmii
pe3onanc. OntuuyHa Hakauka atoMiB. HobGemiBcbka npemist 1966 p.: A. Kactinep ta 1989 p.: H.
Pamci

Jlitepatypa: 1 — mpemisa 1966 ta 1989 pp.; 5-7, 11, 17.

[IpoGiemMa BUMIpIOBaHHS ONTHYHUX 4acTOT. llepiil cucteMu BUMIPIOBAHHS ONTHYHHMX YacTOT,
pagioonTuuHui  MicT. ['erepoaunHuii  Mmeton. CnekTp BHUIPOMIHIOBaHHS —Jjazepa 3
CHUHXPOHI30BaHUMHU MojaMU. CriekTp (eMTOCEeKYHAHOro Jiazepa. ONTUYHMIA CYNEpKOHTHHIYM.
[TpsiMe BUMIipIOBaHHS YaCTOTH BUIIPOMIHIOBAaHHS Jiazepa. Jlazepu y MeTposIorii 4acy 1 4acTOTH.
Hob6emniscrka mpemist 2005 p.: k. Xomn, T. Xenm

BuMiproBaHHs Ta MaHINMyTIOBaHHS OAMHUYHMMH KBaHTOBHMH CHUCTeMaMH. [OHM Ta aTOMHU B
nactii. Cxemu macTtok 1js i0HIB Ta aromiB. OauHM4YHI QoToHH B pe3oHaropi. JJoOpoTHICTH
pe3oHatopa. HepyiiHiBHI BUMIpIOBaHHS KBAaHTOBOTO CTaHy (oToHa. PinbeproBchkuii atom Ta
HOTO 3aCTOCYBAaHHS y JETEKTYBaHHI KBAaHTOBOTO CTaHy ONTHYHOTO mois. HoGemiBchka mpemist
1989 p.: X. lemensT Ta B. Ilayns Ta 2012 p.: C. Apom ta JI. Balinnenn

I'onorpadis. Korepenrtnicts cBitina. YacoBa 1 MpOCTOpOBa KOrepeHTHICTb. KorepeHTHIiCTh

Ja3epHOro BUMPOMiHIOBaHHS. JIa3epHi Jkepera KOrepeHTHOIO BUIIPOMiHIOBaHHS. MaTepianu Juis
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no

3anucy romorpam. Metoau rojorpadii: Merox ['aGopa, Jleifra-Ymarniekca, JleHucroka.
YkpaiHChKi BU€H1 Y po3po0ili Ta BUBYEHHI roiorpadiyHux MeToaiB 1 TexHonorid. HobeniBchka
npemis 1971 p.: 1. T'abop

13. YTpumaHHs i 0XOJIO0KEHHS aTOMIB JIa3ePHUM CBITIOM3aKOHU 30€peKEHHSI IPU B3aEMOJIT aToMa
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