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1. OIIUC HABYAJIBHOI JJMCIIUTLJITHA

Po3nogis roanH 32 HABYAJLHAM ILVIAHOM

HaiimenyBaHHs
ROEmIRRED Jenna hopma 3aouna popma
HaBYaHHA HA6YAHHA
Kinekicts kpenutie €EKTC 12,5 Pix miAroToBKU:
3araneHa KiaeKicTE TOOUH — 375 1.2 1.2
Kinekicte Momynis —4 Cemectp:
2.3 2.3
Tmesﬂx“mmm Tesn:
Ui JeHHO1 (hOpMH HaBYAHHS:
106 28

ayAUTOPHHX —O; 5

camocTiitHoi poboTH cTyaeHTa — 6; 5

IMpakTiyHi (CEMIHAPCHKI):

36 18
- JlaGoparopHi:
Buj miicyMKOBOTO KOHTPOJTIO: €K3aMEH.
36 | 8
Camocriiina po6ora:
®opMa MiACYMKOBOTO KOHTPOIIIO: YCHO.
197 323




2. META HABYAJIBHOI TUCHHAILITHA

Meroro BuBYeHHs HapuanbHoi muciumiiad «@®I3UKA» € natu cTyAcHTaM 3HaHHA Ta
pO3YMiHHS MpPO OCHOBHI (i3WdUHi SBHIA y NMPHPOAI, HABUMTH IX OCHOBHHM 3aKOHaM, (QopMmylaMm,
pIBHAHHAM Ta 3aKOHOMIPHOCTSIM, TIPUHLIMIIAM Ta CIIBBiJHOIIEHHAM B raly3i KJaCH4HOI Ta Cy4acHOI
dizukm, mo6 pa3soM 3 KypcaMH BHINOI MaTeMaTHKH Ta XiMii, MaTepiano3HaBCTBA, NATH CTYAEHTAM
HOpMAaTHBHY 6a3y NMPHPOIHHUYO-HAYKOBHX 3HaHb, Ta YMiHb, K1 € HEOOX1IHI UL IIIHOOKOr0 3aCBOEHHA
HUMH CYYaCHHX IiH)K€HEPHO-TEXHIYHHX, TEXHOJIOTIYHMX AMCIMIUTIH NpodeciiiHoi Ta NpaKTHYHOI
MiArOTOBKH, Ta BMIiHHS CTABMTH i pO3B’sA3yBaTH NOTpiOHI BUpOOHHUYi 3a1aui 3 OyaIBHMILITBA.

Jns crynentiB, 3400yBadiB BHINOI OCBITH, BiANOBIZHO [0 OCBITHBOI IPOTPaMd BHBYEHHA
nuciuiuing  «®@isukuy» 3rimHo mpexcrasneHoi PITHJ cnpuse: QopMyBaHHIO 3HaHb, YMiHb Ta
KOMIIETEHIII 3 OCHOB KJIACHYHOI Ta Cy4acHOi (i3HKH 3 HaNpsAMKIB «MexaHika», «MonexynipHa di3uka
i TepmonuHaMika», «EnekTpuka i Marnetusm», «KoJuBaHHA Ta XBHII, €HEPrid XBHJIb, CHEPrETHYHI Ta
doromerpuuni ¢i3uuHi BeNTWYMHH ENEKTPOMArHITHOTO Ta CBITJIOBOTO BHNPOMIiHIOBaHH®», «OCHOB
onTHKH (IIPOMEHEBA, XBIIIbOBA, KBaHTOBA)» Ta ««EneMeHTH (Qi3HKH aTOMa, aTOMHOTO S1pa, KBAaHTOBOI
MeXaHiKH, TBepauX Tin.» GopMye y CTYAEHTIB HAYKOBO - IPUPOIHHYE TA IHKEHEPHE MHUCIICHHS.

BumMoru 10 3HaHb Ta YMiHb:
CTyZeHT IOBHHEH 3HATH:
Gbi3ugHi ABHIIA Ta IX BU3HAYCHHS;

dopMyroBaTH Ta 3aNMKHCYBaTH Gi3HYHI 3aKOHH, 3HATH iX HACHIIAKH;

BHBOJIMTH TAa 3alMMCYBATH OCHOBHI PIBHAHHA Ta CIiBBITHOMICHHS,

BUIBHO KOpHCTYBaTHCH GopMynaMu Ta Gi3HIHHMH OTMHHIISAMU,

3HATH BIAMOBIAHI Gi3MYHI BIaCTHBOCTI.
CTyaeHT IOBHHEH YMITH:

aHani3yeaTH (i3UdHI SBHINA Ta TPOILECH;

OymyBatu (izuuHi Mozei;

OyayBaTH MaTeMaTHYHI MOJEN1;

BM3HAYaTH MEXi 3aCTOCOBHOCTI MOJENEH;

OLIiHIOBATH BIUTHB APYTOPSAHHX QAKTOPIB;

YCTaHOBITIOBATH 3B’ 30K MK (Qi3HUYHHMH BETUYHHAMY;

3aCTOCOBYBATH TEOPIIO O MPAaKTHYHHX 3a1ady;

rpadiuHo 306paXkaTh 3aKOHOMIPHOCTI Ta BIIaCTHBOCTI MPOIIECiB Ta ABHIL, OyTyBaTH BiINO-BiHI
Iiarpamu;

Ha mijcTasi rpadivHux 300pakeHs BCTAHOBIIOBATH KUIBKICHI Ta SIKICHI CIIBBiJHOIIEHHS;

PO3paxoByBaTH MOXUOKH;

BHKOPHCTOBYBATH TPHIAJN U BAMIPIOBaHb (DI3UYHUX BETHYHH.

3azanoni komnemenmuocmi (3K) OIT «Micoke Oydienuymeo ma 20Cno0apcmeo»

v" 3K-01. 3patHicTs 10 a6CTPaKTHOrO MHCIICHHS, aHANI3y Ta CHHTE3y HOBHX iJieH IpH JisfX B
HECTAHIAPTHHUX CHTYyaLifAX.

v 3K-02. 31aTHICTh IUTaHYBaTH CBOIO AiAJIbHICTH, IPALFOI0YH aBTOHOMHO.

v" 3K-06. 3naTHiCTh CAaMOCTIHHO OBOJIOZIBATH 3HAHHAMH.



v" 3K-07. HaBuuky BHKOHYBAaTH MONIyK, oOpoOneHHA Ta aHami3 iH(opMamii 3 pi3HMX YCHHX,

NMACBEMOBHX Ta €JICKTPOHHHUX KEPEIL.

v' 3K-08. 3pmaTHicTe mNpamioBaTH B KOMAaHJi, BHKOPHCTOBYIOYH HaBHYKH MIDKOCOOHCTICHOI

KOMYHiKaIii

3K-12. [IparneHHs oo 30epexeHHA HaBKOIUIIHLOIO CEPENOBHINA.

SNENEN

LIHPOKOTO 3araily AEpKaBHOMO Ta 1HO3eMHHMH MOBaMH.

3K-11. Bu3HayeHIiCTh 1 HANOJIETTMBICTh MIOA0 IOCTABIEHHX 3aBJaHb 1 B3ATHX 000B A3KIB.

3K-13. 3paTHICTH CKIaJaTH TEKCTH, POOMTH Npe3eHTalil Ta NOBILIOMIECHHS I ayAuTOopii i

3. IEPEJYMOBH ]ISl BABYEHHS HABYAJIbHOI JUCIMILITHA

IMTepeaymMOBOIO BHBYEHHS HABYAIBHOIT JUCHHMILTIHA «Di3HKa» € OTNIaHyBaHHA HHKYE NMPHBEICHHX

HABYAIBHHUX JHUCLUILTIH 3 OCBITHBO-NPOQECiHHOI mporpamMu:
(OK5) — «Bumia MaTeMaTHKa»
(OK 4) — «Ino3emHa MOBa».

4. OYIKYBAHI PE3YJIbTATH HABYAHHA

BimnosimHo 1m0 ocBiTHROI mporpamu «Mickke OyIiBHHMLITBO Ta TOCIIOAApCTBO», BHBYEHHS
HaBUAIHHOI JUCIMIUTIHE «Di3HKa» MOBMHHO 3a0e3NeYnTH JOCATHEHHs 3100yBadaMM BHINOI OCBITH

TaKHX MPOrpaMHHX pe3ysibTariB Hap4aHHA ([IPH):

IIporpamui pe3yJibTaTH HaBYaHHA Hiudp ITPH

3acTOCOBYBaTH OCHOBHI Teopii, METOIH Ta NPHUHIMIIA MAaTEMAaTHYHHX Ta
IPUPOAHMYHX HAYK Y chepi npodeciiinoi AiaIbHOCTI

[1P-01

o

3acTocoByBatH 0a30Bi mpodeciifHi # HaykoBi 3HaHHS B raiy3i COLIaIbHO-
TryMaHITAPHUX T4 EKOHOMIYHMX HAayK y Mi3HaBaJIbHIH Ta mpodecioHaNbHIN
IISIBHOCTI

I1P-02

JIeMOHCTpYBAaTH HAaBHYKHA YCHOTO Ta MMCHMOBOIO CHUIKYBaHHS JIEPXKaBHOIO Ta
1HO3eMHMMH MOBaMM, BHKOPHCTOBYIOUM HABHKH MiX0OCOOHMCTICHOI B3aeMOil,
TIPAIIIOIOYH B MXKHAPOJTHOMY KOHTEKCTI 3 (haxiBISIMH Ta He(axiBLSIMH B Talys,
3 BUKOPDHCTaHHAM CYJacHHX 3ac00iB KOMYHIKaIlii

I1P-03

OBonofinusg poOOYMMH HaBHYKaMH e(EeKTHBHO TIPAIIOBaTH CaMOCTIHHO
(KypcoBe Ta IHIUIOMHE NIPOEKTyBaHH:A), a00 B IPyII, BMITH OTPHMAaTH OaxaHUi
pesylbTaT B yMOBax OOMEKEHOro dacy 3 aKIEHTOM Ha mnpodeciiny
CYMITIHHICTS 1 BUKITFOUEHHS MOMUIMBOCTI TLIariaTy

OuikyBaHi pe3yJbTaTH HaBYaHHS, AKi IOBMHHI OyTH JOCATHYTI 3100yBadaMd OCBITH MiCIis

onaHyBaHHS HaBuanbHOI AucHHILIIHE « PI3HKA»:

IIporpamMHi pe3yJibTaTH HaBYAHHSA

IHudp I[TPH

3uaTh i po3ymiTH ocHOBHI (i3uuHi sBumA, (i3WYHI BH3HAYEHHS, 3aIEKHOCTI,
¢ynkuii, 3akoHW, GOpPMyIHM, pIiBHSAHHA, CIIBBIJIHOIIEHHS, XapaKTEPHCTHKH,
napameTpd, (i3UUHi OIWHWII, YCTAHOBKH, NMpPHIAAH, NPUCTPOi, cxeMH, rpadikw,
6yn0BYy, CTPYKTYpY, 3B’A3KH, CGOOpMYJIbOBaHi NpHKIAAH, 3aadi, OCTaBIEHI
3alUTaHHsA, 3TJHO 3MICTOBHUX MOXYIiB. JloCTaTHI# piBEHb [ BHPIIIEHHS MEBHOTO
KJIaCcy TEOPETHYHHX, TNPAKTHYHHX, BHPOOHHYMX 3aBJaHb. 3JATHICTH 10
NO/IAJILIIOTO HAaBYaHHS 3@ OCBITHHOI - Npo¢eciiHHOI0 IPOrpaMoro

I1P-01
ITP-02

3naTHicTHL 3acTOCOBYBaTH 62a30Bi DyHIaMeHTalbHi 3HAHHS, 3aKOHH, (OPMYIIH,
PIBHSIHHS, YCTaHOBKH, TIPHJIAJIH PHUCTPOI UIA TOCTAaHOBKH, BUBYCHHA, PO3B’A3aHHS,

I1P-03




TEOPETHYHHX 1 NPAKTHYHHX NMPHKJIAMIB 1 334a4.

3paTHiCTh NPOBOAMTH BUMIPIOBAaHHA YM JOCHIDKEHHS THX YH IHIIHMX 3aBJaHb,
aHAJTI3yBaTH pe3yIbTaTH BUMIpIOBaHb, MOXHOKY, OyayBaTu Tabmuili, rpadiky,
¢yHKIil, CHHTe3yBaTH BUCHOBKH, MOJIEITi, CXEMH Ta OLIHIOBATH JOULIBLHICTS,
ebeKTUBHICTh, HEOOX1THICTb, CKIaIHICTD.

ceMecTp) Beix cnetianbHOcTe# IT® moainena Ha 9otupH Moxaymi.

ayaMTopii,

5.3ACOBH JIIATHOCTHKHU TA KPUTEPII OI[IHIOBAHHA

PE3YJIbTATIB HABYAHHSA

PoGoua mporpama 3 aucuuiuiian «@i3nKa», sKa YHTAEThCS Ha NMEpIIOMY Ta ApyroMy Kypcei (2, 3

B Mopayns 1. BkitodeHO 12 HaBYaIbHUX TEM,

B Moayns 2. BKIIOYEHO 7 HaBYAJIBHHUX TEM,
B Mogyns 3. BxodeHO 9 HaBYAIBHHX TEM,
B Monyins 4. BKIOYEHO 8 HaBYAJIBHHX TEM.
JInsi KOHTPOIIIO KOKHOTO MOMYJsS pO3pOOJeHHi mepenik TeOpeTHYHMX [MTaHb, THIIOBI 3ajadi,
npuKiIagd, gaboparopHi poGOTH, 3aBHAHHS IS CaMOCTiHHOI pobotu (po3paxyHKOBi poOoTH), 31
3MICTOM SIKHX CTyJEHTH 3HaHOMJIATBHCA Ha MOYaTKy CEMECTPY.
KoxHu# MOIyNb OLiHIOEThCS MakcHMainbHO B 100 6aiis,
sKi € cepenHiM apudMeTHuHuM 3 100 GaniB “reopernyHoro Momyns, mwioc 100 6aniB 3 “NpakTHYHOrO
MoayJs” (TiAroTOBKa 10 MPAKTHYHOI, BiAMOBIi Ha 3aNMUTAaHHS, PO3B’I3yBaHHA 3a/a4 CaMOCTIHHO Ta B

MOTOYHUN KOHTpons), mmoc 100 OGanis 3 “mabGopaTopHOro MOIyns 3 BHKOHAHHSA

nabopaTopHHUX pOOIT (ZOMyck, BUKOHAHHS, 0OPMIIEHHS Ta 3aXMCT JabopaTopHUX poOIT, MOTOYHHH

KOHTPOJIB).
B kiHmi CEMECTPY BHBOTUTBCSH CEPETHE apudMeTHIHE IBOX MOI[yJ]lB (Pe#iTunr)

Kpwrepii 01{iHOK CKJIaiOBUX MOAYJIS i (POPMH KOHTPOITIO 3HAHb NIPHBEZCHI B TAOJHIII.

Mo

- — R |

CkiagoBi Moayist

Kinekicrs 0ajiB

DopmMa KOHTPOJIKO

a) Jlexuii,

(10-20) TeopeTHYHHX 3aNIMTaHb
3 IPUBEICHHUX B NEPEIKY
(BU3HAYEHHS, PIBHAHHS,
dbopmynn, cxemu, rpadiku,
3QJIEXKHOCTI, 3aKOHH, i3udH1
onunuui B CI)

10(20) 3anurans no
10(5) 6aniB KoXxHe,

otpumyemo 100 Ganis.

(0-100) 6anis

IMucemoBa MoayNibHA poboTa
(BimkpuTa popma TecTy).
(KonTpons (HanucaHHA) 3TigHO
rpadika).
(TeopeTwuHi NHUTaHHA 1 334341
3rifiHO mporpam# .3, m.5.)

6) npakTH4Hi T2
PO3paxyHKoBi poboTn
(miaroTroBKa Ta 3agadi)

(0-100) 6anis

[ToTo4YHHH KOHTPOJIb

B) 1a6opaTopHi 3aHATTA

(0-100) 6anis

Jomyck, BAKOHAHHA 1 3aXHCT
[UTAHOBMX J1abopaTopHUX poOiT.
IloToYHHMI KOHTPOJIb

cepense apupmernyne Bchoro: 100 6aiis

3a pe3y/IbTaTaMy BHKOHAHHA CTYJIE€HTOM HaBYaJIbHOI NIPOrpaMM BIIPOJIOBXK CEMECTPY PEKOMEHIYETHCA
BUCTABJIATH 3aJIiKH Ta €K3aMeHH 0e3 J0aTKOBOr0 OIMTYBAaHHS 332 HACTYIIHOO IIKaJIOK0:

[IIxana ominroBanHs cTyaeHTIB By3y : (ECTS Ta HamoHa/ibHa)




Cymapni Ouinka Ex3amen (aud. 3aiik) 3anik
Oam ECTS
90 - 100 A BigminHo
82 -89 B
74 - 81 C {pope 3apaxoBaHo
64-73 D 3 .
60— 63 E a/10BiIbHO
35_59 FX He3amoBUIRHO 3 MONIIHBICTIO HesapaxoBaHO 3 MOXUIMBICTIO
MOBTOPHOTO CKJIaJaHH] MOBTOPHOT'O CKJIaaHHA
Hes3anoBiisHO 3 060B’ I3KOBUM He3zapaxoBaHo 3 060B’13KOBUM
1-34 F NOBTOPHHM BHBYECHHAM NOBTOPHHM BUBYEHHSM
JUCLHIUTIHH JCHHIUTIHH

6. NPOrPAMA HABYANBLHOI OUCLIMNNIHU

6.1. 3micT HaB9ANLHOI THCHUILTIHA
Monyas 1

3micToBnii MoayJb 1. Mexanika.
Tema 1. Kinematuuni piBHsHEa pyxy. llIBuakicts. [lomaBaHHA mBHAKOCTeH. [IpHCKOpeHHs, HOro
ckiajoBi. PiBHO3MiHHMA pyx. ['padiku 3amexHOCTeld KiHEMAaTHYHHX BEIHIHH IIPH PIBHO3MIHHOMY
pyci. KyToBa IBHAKICTE Ta KyTOBE IPHCKOPEHHA.
Tema 2 3axkonu Herorona. Cuim B MexXaHili. 3aKoH BCeCBITHbOro TskiHHA. Cunu mpyxHHX Aedo-
pmauiii. 3akon I'yka. Cumu Tepts. LlenTp Mac i 3akoH Horo pyxy. Pyx Tina 3i 3MiHHOIO Macoxo.
Tema 3 Immyssc Tina. 3akoH 30epexkeHH iMmynbcy. Enepris, po6oTa, MOTyXKHICTE. 3aKOH 30€peKeH-
HS €Heprii.
Tema 4 Mowment inepiii. Moment cumu. OCHOBHe piBHAHHA 00€pTANBEHONO pyXy TBEPAOrO Tijla.
Kinetn-una enepris oOepramns TBepmoro Tina. MoMeHT iMmynsCy i 3aKoH Horo 30€pexxeHHS.
Tipockomiunuii edext. 3acTocyBaHHS ripOCKOMIB.
Tema 5 Mexaunika pinus. PiBHsaHHS Hepo3puBHOCTi. PiBHanHa Bepnymmi. Tedis B’s3kux piauH.
Po3nofin IMBMAKOCTEH. 9acTHH B’A3k0i pigwHM B Kamimapi. @opmyna Ilyaseiina. BusnadeHss
B’A3KOCTI.
3micToBnii Moayab 2. MeJiekynsipHa ¢iznka i TepMoraHaMika.
Tema 1. Jlocmimui ra3osi 3akoHH imeansHoro rasy. PiBusuusa Kianmeiipona-MenzeneeBa. OcHOBHE
DIBHSHHSA MOJIEKYJIIPHO-KIHETHYHOI Teopii ra3is. CepeHsa KBapaTHIHA MIBHIKICTb MOJIEKYIL.
Tema 2 Po3moiin MOJEKysl ifeanbHOro razy 3a mBHAKOCTAMH. HaiGinbm iMOBipHa HIBHIKICTS.
Cepenus apudmeTrHuHa mWBHAKICT. BapoMerpuuna Gopmyna. Posnoznin bonenmana.
Tema 3 CepefHe 9uClIO 3iTKHEHB i CEpEHS MOBXHHA BLUIBHOTO MPOOIry. 3aexHiCTh AOBXKHHH Bi-
JBHOTO NMpo6iry MOIEKyH Bif TUCKY i TEMIIEpaTypH.
Tema 4 SIsuma nepenecenns. udy3is B razax. O6uucnenns koedinienta audysii. CramionapHa i He-
cranionapa mudysis. TemwronposinHicTs rasis. CramioHapHa i HecTalliOHapHA TEILUIONPOBIAHICTS.
B’a3kicTs rasie. B3aemo3B’ 5130k Mk KoedillieHTaMH IEPEHECEHH.
Tema 5 Buytpimns enepris rasy. [lepmuii mouaTtox TepMonH-HaMmiki. Pobora rasy mpu 3miHi #oro
06’emy. 3acTocyBanHs 1-ro movatky TepMOAHHAMIKH 10 isonponecis. Kpyrosi npouecu. Iukn Kapuo
Ta xoediiieHT KopucHoi aii. [ToHATTS Mpo eHTpomio.
Tema 6 Peansni rasu. Cwim MikMonekynspHoi B3aemonii B rasax. PiBuHs Ban-zmep-Baameca.
Ilonpasku a i b Ta ix ¢isuunmii 3micr. [3orepmu peansHux rasie. Kpurwunuii cran. Kpuruuni
napaMeTpu Ta ix 3B 30K i3 cranmumu Ban-aep-Baansca, BHyTpimma eHepris peanssoro rasy. Edextu
Jixoyns-TomcoHa. 3piHKeHHS rasis.
Tema 7 3aranbai BractuBocTi Ta OymoBa pimuH. [ToBepxHe-Buit map piguan. IToBepXHEBHH HATAT.
®@opwmyna Jlamiaca. 3mouyBanHs. KpaifoBuif KyT. YMOBH piB-HOBarW piIMH Ha TOBEPXHi TBEPIOTO



tina. Kaminapri sBuMima Ta ix 3Ha4eHHs B mpupomi TBepaoro Tima. ITomstrs ITAP. Axcop6uis.
dnoranis.

Monyas 2
3micToBui Moayab 3. EneKTpHKA i MArHETH3M.
Tema 1. 3akon Kynona. Enexkrpoctatwuse mone. HamnpykeHiCThb €JIEKTPHYHOIO  TIOJIA.
EnexTpoctatvyHe 1oje B [ieNeKTpUKy. JlieneKTpu4dHa NpOHHKHICTh. IIpHHIMN cCymepno3uiii
eneKTpocTaTHdHuX ImomiB. Teopema I'ayca 11 eNEeKTPOCTAaTHYHMX IOJIB Y BaKyymi. BHUKOpHUCTaHHA
Teopemu ['ayca [U1g po3paxyH-Ky €IeKTPOCTaTHYHOIO MOJIA.
Tema 2 Po6oTa CHJI €I1eKTPOCTATHYHOTO mojA. [loTeHIianbHui XapakTep €IEKTPOCTaTHYHOIO IMOJIAL.
TTo-TeHIian Ta pi3HUIS MOTEHIiaNiB. 3B’ 430K MK NMOTEHLIAIIOM 1 HaNPYXEHICTIO €IEKTPOCTATHYHOTO
nosist. OGuncieHHs Pi3HAUII MOTEHINIANIB 32 HAaNPY>KEHICTIO MOJIA.
Tema 3 Enextpuuna emuicts. Konmencaropu. 3’ennaHHs KoHIeHcaTopiB. Exepris cuctemu i30-
NHOBaHMX 3aPA/DKEHUX mpoBiHuUKiB. EHepris koHaeHcaropa. Enepris moss.
Tema 4 Enexrpuunuii crpym. Cuima crpymy, rycTWHa cTpyMy. 3akoH Oma. Omip npoBigHMKIB.
Croponni cumu. E.p.c. 3akon Oma i HEOIDHOpimHOI AinAHKH Koma. PobGora i mOTYXHiCTH
eIeKTPHYHOro cTpyMy. 3akoH Jxoyins-Jlenna. Enexrpuusni kona. IIpasuna Kipxroga.
Tema 5 IoHATTS npo MarHeTH3M. MarHiTHe mojie eNeKTPHYHOro CTPyMY. IHIyKIIis MardiTHOro MoJIs.
3akon Bio-Capapa-Jlaruiaca i #oro 3acTocyBaHHS JUIS PO3paxyHKy moii. 3akoH Ammepa. B3aemomis
napaeib-HUX CTpyMiB. [{isi MarHiTHOrO MOJIs HAa PYXOMHMH 3apsl.
Tema 6 MaruiTeuii notik. SIBuile enekTpoMarHiTHOi iHAykuii. 3akon @apanes. 3akoH Jlenma.
OGepTaH-H paMK¥ B MAardiTHOMy moii. SIBuIme caMoOiHAyKIii. IHAyKTHBHICTb KOHTYpY. SlBHINe
B3aeMHoi iHAykuii. Tpa-Hchopmaropu. Enepris marHiTHoro moms crpymy. [ycTHHa eHeprii
MAarHiTHOro NoJs.
Tema 7 OcHoBH Teopii MakcBellia s eN1eKTpOMardiTHoro noj. Pisrsannsa Makcsema.

Monyas 3

3microsauii Mony.ab 4. KonnBanus Ta xpuwii. Enepris xsuib. EHeprernani Ta cBit/ioBi

BeJIMYHHH

Tema 1. Mexaniuni konnsannas. JlogaBaHHs KOJIHBaHb.

Berym.

1. BimpHi Hesracaodi MeXaHiUHi TapMOHIYHI KOJHMBAaHHA Ta IX OCHOBHI XapaKTEPHCTHKH I
napamerpu. (PiBHAHHS, aMmruniTyZa, mepioA, niHiHAa d9acToTa, NMKIiYHA 49acToTa, (asa,
IIBUAKICTh, TPUCKOPEHHs, cuia). Maremaruunuii MasTHUK. IIpykuHHuil MasTHUK. Di3HdHWi
MagTHUK. JludepeHuiansui pIBHSHHY KOJMBHOTO DyXy MAasTHHKIB, TOOTO He3racardmx
MEXaHIYHHX FapMOHIYHHX KOJNHBAHb, PO3B’A3KH, XapaKTCPUCTHKA, TAPAMETPH.

2. BinsHi 3racarodi MeXaHiuHi rapMOHI4HI KOJMBAHHA Ta IX OCHOBHI XapaKTEPHUCTHKH 1 MapaMeTpH.
(BusHaueHHs, aMdEpeHIianbHE PpIBHAHHSA 3racalQuuX MEXaHIYHHMX KO/IMBaHb, DPO3B 30K,
XapaKTEepHCTHKa, napameTpH). [{ukiiyHa acToTa, BIacHa NUK/IiYHA JacTOTa, MEPiofl, KoeilieHT
onopy, kKoedillieHT 3racanHsl, jorapuMiTHHH TEKPEMEHT 3racaHHs, Jac peakcauii, J0GpOTHICTH

3. Bumymeni MexaHiyHi KOJMBAaHHA Ta IX OCHOBHI XapaKTEPHCTHKH i mapameTpu. (BusHaueHHs,
Nepiogu9Ha 3MylIyloya cwia, AuepeHIliabHe DiBHAHHA 3MYIICHHX MEXaHIYHUX KOIMBAHB,
DO3B’A30K, XapAaKTEDHCTHKA, MapaMeTpH). AMIUITyfHO-9acToTHa xapakreprcraka. 4(®).
Pa3049acTOTHA XapaKTEPHCTHKA. ¢(®) . Pesonanc.

4. KinernuHa, MOTEHIIAIbHA Ta MIOBHA €HEPTis Tifna, sSKe 3/iHCHIOE BilbHI TApMOHIYHI KOIHBaHHA.

5 BexTtopHa miarpama sk rpadigHe 300pakeHHs TapMOHIUHOT GYHKIII KOJIMBHOTO pYyXY.
KommiekcHe 300paxenns rapMoHiuyHHX QyHKuii konusHOro pyxy. @opmyna Eknepa.

1.1. JlonaBanHs KOJUBAHE.
6. JlomapaHHA [BOX OJHAKOBO CMPSMOBaHWX T'apMOHIYHHX KOJIHMBaHb xl(t}=A1°05(@t+fP1) Ta
® .
X, (t)=A, cos(ot+0; ) 5 O/THAKOBHMH 4acTOTaMH . AHAI3.
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JlonaBaHHA JABOX OJHAKOBO CHOPAMOBAaHMX TapMOHIYHHX KOJIWBAaHb x(t)= Acos(@, 1) 1a

x,(t)= Acos(w, 1) 5 pisHHMHE are 67M3bKEME gacTotamu @1=® Ta ©2=0tA®  ge Ao @
SIBwmie 6uTTa. Moaynp0BaHi kKonuBaHHs. ['apMOHIYHHI aHANI3 CKJIaHUX KouBaHb (psax Dyp’e).

JlomaBaHHA [OBOX B3aEMHO-NIEPIICHIANKYIAPHHX TapMOHIYHHX KOJIMBAaHb x(t)=A°05(C°t) Ta
y(t)=Beos(ot+) OJHAKOBOI 4YaCTOTH O Amamis.

JlonaBaHHA [BOX B32€MHO-TIEPINECHIHKYIAPHHX TapMOHIYHMX KOJIMBaHB x(t)=Acos(ot) 1a
y(t)}=Bcos(ot+{Ant+9)) wacrorn sxux BiapisHsOTECH Ha Many BeHunHy A® . Dirypu Jlicaxy.

Tema 2. Mexaniuni npysni xsmii. 38yKkoBi XBuIi. 3arajibHi BIaCTHBOCTI XBH/Ib. AKYCTHKA.

10.

11.

12.

13
14.

15.

16.
o A

18.
19.

20.

MexaniuHi NpyXHi XBWJIi Ta iX OCHOBHI XapaKTEpHCTHKH i mapamerpu. OCHOBHi NMOHATTA Ta
susHageHHs. ([10300BXKHS, MoNepeyHa XBUiIsA, GPOHT XBHJI, 9aCTOTA XBHIIi, XBHIIbOBA MOBEPXHS.)
PiBHsHHS mWiockoi xBwm. (Ammmityna. JlopxuHa XBwi. XBriboBe umcio, Ilepiox. dasosa
mBUAKicTh. [pymoBa mBHAKiCT.) PiBHsHHA cepuunoi xeumi. [udepenuiansHe piBHIHHA
npy»xHOi XBHIi (XBHIBOBE PIBHAHHS).

e d&(x,t)

MutTeBHil PO3NOALN IIBHAKOCTEH KONHMBAHHA YaCTHHOK B NPYXHIH XBuii ( dt ) Ta
 _ dECeD) o
posmozin aedopmarii ( dx ), HOPMANBHOTO HanpyxkeHHs ( ) B MPYKHOMY CEPENOBHIL.
3akoH I'yka.
KineTHuHa, TIOTEHIiaJbHA T TOBHA EHEpris MpyxkHOi XBHii. O6’€MHA TyCTHHA MOBHOI eHeprii
e W
MpY>KHOI XBHII ( AV). CepenHe 3HaueHHs 00’€MHOI T'yCTHHH NOBHOI eHEPTil IPYXKHOI XBHII
(w) & d® = aw
3a mepion komusammsi ( ). Iotik eneprii mpyxHoi xeuii ( dt ). Bextop rycTHHH
NOTOKy eHeprii mpykHOi XBAm - BekTOop YmoBa (J =w-V). IHTCHCHBHICTb NPYXHOI XBHTI
1= =(w)-v . —_ R
. 3aKOH 3MiHHM aMIUTITY ¥ i iHTEeHCHBHOCTI ILIOCKOI XBHIIL.
BuBiz GOPMy/IH, MBHAKOCTI NOMKPEHHS XBU y CYHiTBHOMY MPYKHOMY CePEIOBHIL. (3apaui).
InTepdepenIis MPYKHUX XBHIb. YMOBA MAaKCHMyMy Ta yMOBa MiHiMyMy. Jludpakuis mpyxHuX
XBUITB.
Crosai Tpy>KHi XBUJIi T2 iX OCHOBHI XapaKTePHCTHKH. YMOBa Iy9HOCTi Ta yMOBa By3Ja.

2.1. 38ykoei konusannsa.. Ilpupoda 3eyky. 36yK y meepoux minax pidunax ma 2asax. AKycmuxa.
3Byk. [liarpama ciyxy. Indpassyk. Yusrpassyk. Axyctuka. (OCHOBHI NMOHATTS Ta BU3HAYCHHS,
XapaKTepUCTHKA Ta HapaMeTpH).

OCHOBHI YaCTOTH KOJNHBAaHHS (TOHH Ta 0GEPTOHH) A/ CTEPIKHA Ta CTPYHH. (3aa4a).

II[BMAKOCT] OMMPEHHS O30BXHBOI i MOTEPe4HOi 3ByKOBOT XBHII B TBEp/HX Tijax. (3axaqa).
[IBHAKICTE MOMMPEHHS 3ByKy B piauHax (piBHAHHS), B rasax (pisHsHHs). PinsanH# ITyaccona.
®opmyna Jlamnaca. 3anexHiCTh IMIBHIKOCTI MOLIMPEHHS 3BYKY B NOBITpi Bi TeMIepaTypH.
(3apmaua).

SIsume JMomnepa. (3agaga).

Tema 3. EnekTpoMarniTai KoauBauus, ejieKrpoMarsiTai xsuii. Ceitio.

21.

22,

BinbHi He3racaiui eneKTPOMATHITHI KONMBAHHS TA iX OCHOBHI XapaKTEPHCTHKH (KONMBATIbHHH
KOHTYp, JH(epeHIianbae PiBHAHHS KONTHBAHb Ta HOr0 PO3B’A30K, OCHOBHI XapaKTEPHCTHKH Ta
rapaMeTpH KOJTHBAaHBb).

3racaoui eJeKTPOMATHITHI KOJMBAHHA Ta iX OCHOBHI XapaKTepHCTHKH (KOJIHBAJIbHHH KOHTYP,
mubepeHIianbHe PiBHAHES KOJIHBaHb Ta HOTO PO3B’ 30K, OCHOBHI XapaKTEPHCTHKH Ta apaMeTpH
KOJIUBaHBb).
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23. BuMyIIeHi eJIeKTPOMArHiTHI KOJMBaHHA Ta iX OCHOBHi XapaKTEPHCTHKH (KOJMBAIBHHH KOHTYD,
mubepeHIianbHe PIBHAHEA KONHUBAHb Ta #i0ro po3B’s30K, OCHOBHI XapaKTEPHCTHKH Ta napaMeTpH
KOJIUBAHB).

3.1. EnexmpomazHimui xeuni. Ceimno

24. EjeKTpOMarirTHa Teopis CBIT7a. Enextpomartitai xswii. CBiTio. XBWIbOBE PiBHAHHA Ta HOrO

pO3B’S30K (DIBHSHHSA TUIOCKO| EMEKTPOMArHITHOI i E(t) i H(t)). Illkana enextpomarniTHuX
xBuIb. Bextop YMmoBa - Ilo#TiHra.

25. Po3paxyHOK LIBHIKOCTi CBITIa (©) y Bakyymi, pasosa mewakicTs (V) , rpymoBa MBHIKICTE (u),
IOKA3HUK 3aJIOMJICHHS CBITJIa (11) B cepenopumli (Popmyia MakcBena).

Tema 4. ®oromerpis. EnepreTnysi Ta doTroMeTpHUHI BeTHIAHHA eJIeKTPOMAarHiTHOIO Ta

CBITJIOBOTO BHIIPOMiHIOBAHHSA.

26. 3aranbHi (GHEpreTHIHI) BEMHYHMHH, AKi XapaKTepU3YIoTh e/IeKTPOMATHITHE BHIPOMIHIOBAHHS Ta ix
OJTHHHILI.

27. ®OTOMETpHHHI BEIMYHHH CBITIOBOTO BHIPOMIHIOBaHHA Ta iX onuuuui (eHeprif, MOTIK, CHiIa
CBiT/Ia, OCBIT/IEHICTH, CBITHICT, ACKPaBiCTh).

3micToBHMi MOAyab 5 OnTHKa (mpoMeHeBa, XBHJILOBA, KBAHTOBA

Tema 5. TeomeTpuuna (TPOMeHEBa) ONTHKA.

78. 3aKOHH BiOUBAHHS CBIiTJIA Ta 3aKOHHU 3aTIOMIICHHA ceitna (3axon CHemiyca).

29. TloBHE BHYTpILIHE BiIOMBAHHA. Bugiza GopMyIH IOBHOrO BHYTPIIIHEOTO BinOMBaHHA.

30. TInocke a3epkaino. [1o0ynoBa 300paeHHA CBITHOT TOYKH Ta MPEAMETA B [NIOCKOMY J3epKaii.

31. Bruyre chepuyHe A3€pKaio, noby/ioBa 300paxkeHHs, popMyIia AsepKana.

32. Onykie chepudHe A3EPKAIO, noGyoBa 306pakeHns, Gopmyna A3epKaia.

33. TIpoxO/UKeHHs CBiTJA depe3 Mpo30py [UTaCTHHKY 3 TapajeqbHHMH TPaHAMH. Busia dopmym
IUTaCTHHKH.

34, Tomka npu3ma. Bupenenns Gopmynn TOHKO] IIPH3MH.

35. Jligzu. Twmu JiH3, OCHOBHI XapaKTCpPHCTHKH nin3. AGeparii. OnTHYHA CHJIa JIH3H. onoBHa
doKycCHa BLICTAHb JIH3H.

36. T1o6GynoBa 300paXkeHb CBITHOI TOUKH B nin3i (4 BUNAOKH).

37. TlobynoBa 306pakeHb NPEAMETA B nin3i (6 BUMAaKIB).

38. Oxo, siK ONTHYHA CHCTEMA.

39. JIyma. Mikpockon. OnTriHa CXeMa. KoediuieHT 30UIbMICHHA JTYTH Ta MiKpOCKOTIa.

40. 3oposa Tpyba. OnTHYHA CXEMa. KoedinieHT 36UIbIICHHS 30p0oBOi TPYOH.

2.2.1. “XBHIHOBA ONTHKA”

Tema 6. IaTepdepenuis cBiTIa.

41. InrepdepeHiiis CBITIOBHX XBHIb. YMOBH iHTEp(epeHIiHHOro MaKCHMyMy Ta MIHIMYMY.
(TIpHHIMI CYTIEPTIO3MIII. KorepeHTHI XBHIII. Iarepdepenuis. ONTUYHUHA IUBIX. OnTH4Ha PI3HHLA
X0y IPOMEHIB, pisHHLA pa3).

42. MeToau Ta MPHUCTPOI A7 OJEPKAHHA KOrepeHTHHX ITY4KiB TOMiJIOM XBHIBOBOTO dponTy (METOA
FOnra, 6imsepkana ®perens, Sinpu3ma ®penes, Gininsa bie).

43. Bupenenns GopMyIIH ONTHYHOIL pi3HHMII X0y TPOMEHIB Ta IHPHHH inTepdepeHIiHHOI CMYTH JULA
JIBOX KOr€pEeHTHHUX KOJHBaHb (meron HOura, dpenens).

44, TnutepdepeHuis CBITIA B IUIOCKO napayienbHii IaCTUHI (xomni). Busenenns Gopmynu ONTHYHOI
pi3HHMI XO/ly IPOMCHIB.

45, CmyTH piBHOI TOBIIHHH (xmuH). YMOBH iHTepepeHLIHHOr0 MAKCHMYMY T2 miniMyMmy.(3aznaqa).

46. Kimsus Hprorona. Busenenns opmyin pajiyca kinsis HeroToHa.

47. Cmyru PpiBHOTO  HaxXWiy (mmacTHHKA). YMOBH inTepdepeHLiHHOr0 ~ MakCHMyMy Ta

MminiMymy.(3a1.).
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KonpopH TOHKHX IUTIBOK. YMOBH iHTepdEpeHIIiifHOr0 MakCHMyMYy Ta MiHIMyMy. (3a1a4a).

Tema 7. Iudpakuis cBitia.

49.
50.

51.

2.

33,

SAsume mudpaxuii citia. Jocnigun Openens. [Ipunmun [Nofirenca-Operens.

Meton 30 ®penens. @opmyna paxiyca 30Hd PpeHens Ta BHBeAeHHS GOPMYJH IUIONI 30HH
@penens.

Judpaxiris Ha ManoMy KpyrjaoMy OTBOpI Ta Ha MalOMy KpYyIJIOMY €KpaHi. 30HHa IUIaCTHHKA
@penens. Judpaxuis Ha By3bKii minuHi. BuBenenns dopmynu nudpakuii Ha miIuHI.
Hudpakuiiina pemritka. @opmyna audpakuiiHoi pemitku. Po3ginbHa 3aaTHICTE AMGPAaKLiHHOT
pewritku. Kpurepiit Penes. CriextpanbHa IMHpHHA IITHHHE AUOPaKIiHHOT pelIiTKH.

IMnoumnHi, npocTopoBi audpakuiiiHi pemitku. Busenenns popmymu Byneda-bperra.

Tema 8. Ilonspusanis csitia. [loasiliHe npoMeHe3a0MJICHHS
Ta 00epTaHHA NJIOLIHHHE NoaspH3auii ceiTIa.

54.
I3,

56.
57.

58.
59,

60.

61.
62.

63.

65.

8.1. IlpuposHe i NoNApU30BaHe CBITIIO
JIigifiHO, WUPKYJIAPHO Ta €NINTHYHO MOIAPU30BaHe CBiTIO. [TonspuzaTopHu.

[NonsApwu3amis CBiT/Ia NpH BiAOHBaHHI Ta 3aJloMJIeHHI. AHali3 ¢popMyn ©peHens (3aJIeXHICTh R(a)
).

3akoH bprocrepa. Busenennsa gopmynn. (3agaqa).

3akoH Mamoca. Busenenns popmynu. (3agaga).

8.2. ITonsipu3zanuis CBIT/Ia MPH NOABIHHOMY TTPOMEHE3aIOMIICHH]
IMoxsiitee mpomeHe3anomieHHs. Mipa noBiffHOr0O NPOMEHE3aIOMICHHS An .
TlonspusaniitHi Npuigagd HAa OCHOBI MOABIMHOrO mnpoMeHe3anomiaeHHs (nmpusma Hikous,
Bonnacrona, Pouona).

EninTHyHO mosspu3oBaHe CBiTI0. Po3paxyHOK TOBMIMHH (ha30BHX ILIaCTHHOK (A A2, A4 ).
(®opmyni IS po3paxyHKY TOBIIMHY (Da30BHX ITaCTHHOK). (3anaya).

8.3. ObepranHs IUIONHMHY IOJIAPH3ALLis CBITIA
Ipuponue obeprauHs MIOLMHYU NoNspu3atii ceitna. 3akou bio. (3agaua).
MarniTHe 00epTaHHSA IUIONIMHH MOIAPH3AIlii CBITIA B ONTHYHO HEAKTHBHHX pPeYoBHHAX (edekT
®Dapages).

8.4 IlItyuna anizorpomis. (OnTHKa aHI30TPOIHMX CEPEIOBHII)
Amizotpomis Tin mnpu gedopmanii. DopmynH s BH3HAYCHHA MipH  MOJABIHHOIO
npomene3anomaenns AN | pisuuni xony npomenis O Ta pisaumi das A9,
Jliniiinuii enextpoontuunuii edext [lokkensca. KBaaparuunuii enexrpoontuunuii epexr Keppa.
@opMynu Ui BU3HAYECHHs MipH TMOJBIHHOTO MPOMEHE3TOMIICHHS An , Pi3HHMLI XOAy NMPOMEHIB
O Ta pisHuni pas AP,
KBagpatuynuii Marsitoontuanui epext Korrona - Myrrona. @opmynu [Uis BU3HAYEHHS MipH
ToBilHOTO poMeHe3anoMiIeHHs Al | pisupmi Xoxy npoMeHiB O Ta pisHmmi das AP,

Tema 9. [Incnepcis i abcopbuin cpitia (MonexynsipHa ONTHKA).

66.

67.

68.

Jucnepcis ceitna. HopmaneHa Ta aHOMaidbHA gucmepcis csitiaa. AGcopbuis. @opmyna Komii.
®da3oBa Ta rpynoBa MIBUAKICTH CBITIA.

EnexTpoHHa Teopis aucmepcii cBiTiaa. PiBHSHHA aucnepcii cBiTia n(), (Busin ¢opmyan
3empMeepa).

Hucnepcis cBitia Ha npusmi. @opMyna TOHKOI Mpu3MH. Po3paxyHOK MOKa3HHMKa 3aJIOMJICHHSA
npusmu. Po3paxyHok KyToBoi aucnepcii npusMmu. (3anayqa).
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69. BinbuBaHHs, MPOMYyCKaHHA Ta MMOTIMHAHHA cBiTia. 3akoH JlamGepra — Byrepa - Bepa. 3B’s30k
xoedinienTa normuuanss (%) 3 mokasHukoM norauHaHHS (X ).

Monyas 4
2.2.2. KsaHTOBa OonTUKa (NPoAOBXKeHHsA 3MicToBOro moayns 5)
Tema 10. TerioBe BUNPOMiHIOBAHHS.
70. Tinote3a IlnaHka i MOHATTS MPO KBaHTH CBiTaa. POTOH Ta HOro XapakTepHCTHKH (SHepris,
iMmmyJise, Maca). KBanrosa npupoza cimia ([lyanizMm — XBHIA-9aCTHHKA).
71. TenuoBe BHIPOMiHIOBaHHA. AGCONIOTHO YOPHE TiNO, cipe Tino. BUNpoMiHIOOYa Ta MOTMHHAKYa
3JATHICTE.
72. 3axonm TeroBoro BunpominioBanHs (3akoH Kipxroda. 3akon IInanka. 3akon Penes - J[xuHca.
3akonu Bina. 3akon Credana - Bonbimana).
73. TemnoBe BUIIPOMiHIOBaHHS PEANbHUX TiJl. JIaMnouka po3KaproBaHHS.

Tema 11. @oToe/IeKTPHYHHH e(eKT.

74. ®otoenexTpuuHHil edexT. 30BHIMHIH (oToenekTpryHui edexT. Cxema nocmixy. 3aKOHH 30BHIMIHEOTO
doroenextpraHOro edexty (3akon CronetoBa, 3akoH EliHmiTeiiHa). YepBoHa Mexa doToedekTy.

75. ®@otoenexTpudHuii edexT. BHyTpimHii GoroenexTpuuHmii epekt. PoTONpOBIAHICTE.

76. @otoenekTpu4HHH edekT. BeHTHIbHHH QoTOEneKTpHIHHH edeKT.

Tema 12. Sisume Komnrona. PeHTreniBcbke BANpoMiHoBaHHs. JllomiHecnenitis.

77. Edext Komnrona. Cxema nocniny. Ksanrosa Teopis epexty Komnrona.

78. THCK CBIT/Ia Ha TOBEPXHIO.

79. PentreHiBchbke BHIIPOMIHIOBaHHS. Meka BHIIDOMIHIOBaHHS PEHTITEHIBCBKOIO CIIEKTpY (Meka
Jproena-Xanta). YacToTH XapaKTEpUCTHIHOTO PEHTTEHIBCHKOTIO BHIIPOMIHIOBaHHSA. 3aKk0H Mo3si.

80. JlrominecueHuis (BH3HA4YeHHS, THUNH 30Y/DKEHHA, OCHOBHI XapaKTEPHCTHKH JIOMIHECLEHTHOIO
CBiUCHHA).

3microBHHI Moxyab 6 Enementn ¢izukn aTomMa, aTOMHOIO s17ipa, KBAHTOBOI MeXaHIKH, TBEPAHX
TiJL

Tema 13. Mogeas aroma. Jocaiau ta Teopisi Pesepdopaa 3 poscitoBanHs % -4acTHHOK.

81. Monems atoma TomcoHa. Po3paxyHok po3mipy aToMa. (3ajaqa).

82. Hocmigm Pesepdopaa mo po3CiroBaHHIO O - YACTHHOK (CXeMa Jocmigy Ta ii mosicHeHH:). SlnepHa
MOZEh aTOMa.

83. EnemeHTH KUTBKICHOI Teopii Pesepdopma posciroBaHHs a-uacTHHOK. (CxeMmMa pO3CiIOBaHHI.
DopMynu s pO3paxyHKy 3HadeHHs (b) — MpHULLIBHOI BiICTaHI O - YaCTHHKHM; 3Ha4eHHA (D) —
BiZICTAHI MaKCHMaJbHOrO HAaOMKEHHA O - 4YacTUHKHA 1o sapa. Popmyna Pesepdopma Ta ii
inTepnperanis. (3agaya).

Tema 14. ILnanerapHa Moaeab atomMa BoaHI0. Jliniluarti cnexTpn. Teopis bopa.

84. TlianetapHa MOZENb aToMa BoAHI0. CHila, Ka yTpHMYE€ eleKTPOH Ha op0iTi B aToMi 1 if BeIMYHHA.
PiBusiHA pyXy eneKTpoHa Ha opOiTi, JOLEHTpOBe NpHCKOpeHHA. KiHeTH4Ha eHepris eneKTpoHa.
IMoteHuianbHa eHepris enekTpoHa. [IOBHA eHepris €leKTpOHa B CHCTEMi eJIeKTPOH-AJpO.
Po3paxyHOK paiyca opOiTH efleKTpoHa B aToMi BOJIHIO, SKIIO €HEpris 3B’ S3KY eJIEKTPOHA B aTOMi BOJIHIO
E.=13,6 eB. (3agaua). Po3paxyHok 4yactot (f) obepranns enexrpoHa Ha opbiTi). (3agaqa).

85. Jlimiiiuati ciektpu atoma BogHio (Popmyna Banemepa, @opmyna Pinbepra, mocriiina Pinbepra).

86. Jlocmiau ®@panka-I'epua. [IpoTupiuus rraHeTapHOI MOAENI aTOMa 3 KJIaCUYHOIO TEOPI€IO.

87. Ksanrosi [Toctynatu Bopa. EnemenrapHa teopis bopa aroma Boasio. (Po3paxyHok 60poBCEKOTO
pamiyca opOiTH enexkTpoHa B atomi. Po3paxyHOK TOBHOI €Heprii enekTpoHa B aromi. BuBij
tdopmynu Pinbepra i po3paxyHok cranoi Pinbepra). (3agaqa).
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88. PospaxyHok Ta no6yJ0Ba eHEPreTHYHOI CXEeMH aTOMa BOAHIO. PO3paxyHOK JOBXHH XBHIb Cepiif
Jlatimana, baneMmepa, [1aniena, bpekera i [Ipynna. (3amaua).

Tema 15. EneMeHTH KBAaHTOBOI MeXaHiKH
XBH/IbOBI BJIACTHBOCTI YaCTHHKH (PE4OBHHH).
89. I'imotesa ne Bpoiina. ®opmyna ne Bpoiins. Mozens atoma BoH:o 1o e Bpoiiio.
90. Jocmimu [leBicona. Po3paxyHOK JOBXKHHH XBHIIi €lIEKTPOHIB IPHCKOpeHuX Hampyrowo (U)
91. Ilmocka MOHOXpoMaTH4Ha XBUIA e Bpoitns (xBunboBa GyHKIS MIKpoyacTHHKM). BnactuBocTi
XBWIB Je bpoiins.

Xpunsosa dyrkuis V(X,t) mikpouactumu.
®a3oBa MBUAKICTE V@ MIKPOYACTHHKH.

I'pynoBa mBuaKicTs Ur MiKpOYaCTHHKH.
HoGyTok ¢a30Boi Ta rpynoBoi MWBHUIKOCTEH MIKDOYACTHHKH.
Hucnepcis xeuii ae Bpoiis (3anexHicTs (a30B0Oi IBUAKOCTI Bijl JOBXKHHH XBHIII).
92. XsunsoBa QyHknia Ta ii cratuunui 3mict (V- ¢yHkuis). 3arancHe Ta cramioHapHE piBHSHHS
lpeninrepa. Imopipricts dW 3HaxomkeHHs gacTHHKH B 06’emi dV , xBHIb0Ba QyHKLIS AKOi

W(x,y,2). Ymosa HOPMYBAHHA Ul XBHIbOBOI QyHKIIi1 v(x,y,z), ImoBipHicTE W 3HAXOIKEHHS
9aCTHHKH B iHTepBaui Bifg X1 no X2, XBWIbOBA GYHKIIIs SKOI v(x). Pipranns Hlpeninrepa mis

v(x,t)=A exp[— (i](Et - px)} o(x)

-pynxuii. Cranionapae piBHaHHa Ilpemiarepa mus
i
¢dyHKii, AKa € piBHA o(x)=Ae
93. Ilpuanmn HeBu3Ha4eHocTel I'eiizenbepra. IIpunmin HeBu3HayeHocTel [elizenGepra s TOUHMX

X5y, - .
3HAa4Y€Hb KOODIHHAT 1a KommonenTis iMuymscy (Px°Py>Pz) Ipunnmn mesmsmauenocreii
P N my. P
T'elizenbepra aiis eneprii i gacy. (3agayga)

Tema 16. AToMH, MOJIeKY.1H, TBEpAi Tijia.

94.  KsanToBi uncna (n, 1, m, s)).

95.  INpunnun Iayni. [Tepionuuna cucremMa enemenTiB Menzaeneena (3anoBHeHHs 06010HOK
€NEKTPOHAMH B aToMi). PIBHSIHHS, K€ BU3HAYAE KUTBKICTh CIICKTPOHIB B aTOMi.

96.  Monekymu. EHepris Ta CieKTpH.

97.  Enementu kpHcTanorpadii. Meran, HamiBNpoBigHUK, i3051aT0p. Teopis 30H. Enexrpuuna
IIPOBIIHICTE.

98.  3aneHOCTI eNEKTPUYHOTO OMOPY Bill TEMIEPATYPH R(T) s MeTajly Ta HaliBIIPOBiJHUKA.

99.  BinHocHHI TeMnepaTypHHI KOeDili€HT eleKTPHYHOr0 OMOpY Ul METAIY Ta HaNiBIPOBIIHHKA
(3amaua).

100. EnexTpuuHa NpoBiAHICTH, PyXJIHUBICTh, €HEPTil aKTHBALI1, INHPHHA 3200POHEHOI 30HH LA
HaMiBIPOBiIHHKA.

Tema 17. ATomMHe AP0 Ta eJleMEeHTAPHI YACTHHKH.

101. Cknanoei aTOMHOTO sifpa.

102.  Emepris 3B’43Ky szpa.

103. PamioakTHUBHICTB.

104.  SnepHi peakuii.

105. EnemeHTapHi YaCTHHKH.



6.2.

CTPYKTYPA HABYAJIbHOI JUCIUILITHA

HazBu 3micToBHX
MOJIYJIB 1 TEM

KinekicTs rogus

Jlerna dopma

3ao4nHa dhopma

Ycworo
TOOUH

Yy TOMY 9HCITI

Veworo

Yy TOMY 9HCITi

Jlek

IIpa

JIab

Ing | C.p.

n

nab

iHg

c.p.

2

3

4

-

6 7 8

O | =

10

11

12

13

2 ceMecTp

Monyas 1.

3MicToBHUM Moaynb 1.

MexaHika

Tema 1. Kinematuuni
piBHAHHS pyXy. lIIBHAKICTE.
JonasaHAs MIBAAKOCTEIH.
TIpuckoperns, #oro
ckiagosi. PiBHO3MIHHAIH
pyx. I'padiku 3anexnocrei
KiHEMATHYHHX BETHIHH NPH
PiBHO3MIHHOMY pyci.
KyroBa mBuakicTs Ta
|KyTOBE IPHCKOPEHHSL.

14

10

Tema 2 3axonn HeloToHa.
Cun B Mexanimi. 3akon
BCECBITHROTO THKIHHA.
Cuiu npyskHux aedo-
pMamnii. 3akon ['yka. Camm
ITepta. LleHTp Mac i 3akoH
#ioro pyxy. Pyx Tina 3i
3MIHHOK Macoio.

14

10

Tema 3 Immynsc Tina.
3aKoH 30epeKeHHs
imMmynscy. Enepris, po6ota,
[OTYXKHICTE. 3aKOH
30epexKeHHs eHeprii.

12

10

Tema 4 MomeHT iHepiiii.
MowmenT crmn. OcHoOBHe
piBHAHHA 00EpPTATLHOTO
pYXY TBEpIOro Tina.
KineTn-4Ha eHepris
ofepTaHHSA TBEPIOTO TiNa.
MoMeHT iMITyJIbCy i 3aKOH
#oro 30epexeHH .
Tipockoniunuii eekr.
3acTocyBaHHS TipOCKOIMIB.

14

10

Tema 5 Mexanika pimuH.
PiBHAHHA HEPO3PHBHOCTI.
Pienanna Bepuymmi. Tewis
B’a3KHX pignH. Posnoain
MIBHAKOCTEN. YaCTHH
B’A3KO01 PIIMHH B Kamisspi.
Dopmyna Iyazedins.
Bu3HageHHs B’ A3KOCTi.

10

10

Pazom 3a 3MicTOBUM
moaynem 1.

65

19

6

6

33 62

50

3

MiCTOBHUI
MonekyaspHa dizuka i TepMOaHHAMIKA

mMoaynb 2.

Tema 1. Jlocniani rasosi
3aKOHH iJealbHOro rasy.
Pipnanns Knanefipona-
Menneneesa. OcHOBHe
piBHAHHA MOIEKYJIAPHO-
KiHETHYHOT Teopii rasis.
CepenHa KBapaTHIHA
LIBHAKICTH MOJIEKYIL.

12

10

Tema 2 Poznoain Momexkyn

14



igeansHOTO rasy 3a
mBuakocTaMy. Hafibinbm
iMOBipHa NIBHIKICTB.
Cepenns apHdmMeTHIHA
mBHIKicTE. Bapomerputina
dopmyna, Posmoain
bonpivana.

10

11

10

Tema 3 Cepenne uncio
3iTKHEHS i cepeaHs
IOBYHHA BiTbHOTO TPOGiry.
BanexHicTs NOBKHHH Bi-
JIBHOTO Mpodiry Monexyn
BiJl THCKY i TEMIIEpaTypH.

12

10

Tema 4 fpnma
neperecenns. Judysis s
razax. O6uncnenns
koediuienTa mady3ii.
CrauioHnapHa i He-
cTalioHapHa AHQY3id.
TennonpoeignicTs rasis.
Crauionapsa i
HecTal[ioHapHa
TETIONPOBiAHICTE.
B’a3kicTs rasis.
B3aemMo3B 130K Mk
KoeditienTamu
NepeHeceH s .

Tema 5 BHyTpinmsa eHepria
razy. Ilepumii nouarox
TepMoan-Hamiku. Poborta
rasy npH 3miHi #oro 06’emy
3acrocyeaHHs 1-ro nogarxy
TepMOIHHAMIKH 10
isonpouecie. Kpyrosi
npouech. [luxn Kapso ta
koe(inieHT KopHCHOT Aii.
TToHATTA MPO EHTPOMIIO.

Tema 6 Peancni razu. Cunu
MiKMOMeKynapHOT
B3aeMoii B rasax. Pisuns
Ban-nep-Baansca.
Tonpaskn aib Taix
thiznanmii 3micT. [3oTepmu
peansHuX rasis. Kpurnunnii
crad. KputaHi napameTpu
Ta iX 3B’A30K i3 CTATHMH
Ban-nep-Baansca.
BuyTpiimus eHepris
peansHoro rasy. Edexrn
Jxoyns-TomcoHa.
3piKeHHs rasis.

Tema 7 3arancHi
BIaCTHBOCTI Ta OyJoBa
pinuH. [ToBepxHe-BHH map
pimnan. [TorepxHermii
aatar. @opmyna Jlannaca.
3mouyBanna. Kpaitosuii
KyT. YMOBH piB-HOBaru
pinuH Ha noBepXHi
TBepaoro Tina. Kaninapsi
ABHINA Ta TX 3HAYCHHA B
NpHPOJI TBEPAOTO Tija.
Tonarra ITAP. Ancop6uis.
®noraris.

11

Pa3om 3a 3MICTOBHM
MOZYJIEM 2.

65

19

33

58

50

Moayas 2

15



3MicTOBHUIA MOaYNb 3.
EnexTpHKa i MarHeTH3M

Tema 1. 3axon Kynona.
EnextpocTatuune nosne.
HanpyxenicTts
€JIEKTPHIHOTO TMOJIA.
EnextpocTaTtHuHe none B
nienexkTpHKy. JieneKTpHdaHa
MPOHHKHICTE. [IpHHIMN
CyTIepIIO3HLii
€IeKTPOCTATHYHMX IOJIB,
Teopema I'ayca ans
€NeKTPOCTATHYHHX MOJIB Y
BaKyymi. BHKopHCTanHS
Teopemu I'ayca qns
PO3paxyH-Ky
€JIEKTPOCTATHYHOTO 10N,

10

10

Tema 2 Pobota cun
€IeKTPOCTAaTHYHOTO MOJIA.
MoTenuiansunii xapakTep
eNeKTPOCTATHIHOrO MO,
TMo-Tenmnian Ta pisHALA
OOTEHIIiaNiB. 3B’ 430K MK
MOTEHLIATOM i
HaNpYXEHICTIO
€IeKTPOCTAaTHYHOTO MOJIA.
O6uncneHns pisHHII
MoTeHLianis 3a
HaNpyKeHICTIO NOJA.

11

12

10

Tema 3 Enextpudna
emuicts. Konzencaropu.
3’eHAHHS KOHIEHCATOPIB.
Enepris cHctem# i30-
NIEOBAHHX 3aPAKEHHX
npoeiaankie. Erepris
KoHAeHcaTopa. Enepris
oA,

12

11

10

Tema 4 Enextpyunnii
crpym. Crna ctpymy,
TYCTHHA CTPYMY. 3aKoH
Oma. Omip npoBiIHHKIB.
Croporgi cum. E.p.c.
3akon Oma qa
HEOJHOPIIHOT AUIAHKH
kona. Po6oTa i moTyxkHicTE
CNEKTPHYHOTO CTPYMY.
3akon Ixoyna-Jlenna.
Enextpuuni xona. [Ipasuna
Kipxroda.

13

11

10

Tema 5 ITorarrs opo
MarHeTH3M. MarsiTHe mone
€NEeKTPHYHOTO CTPYMY.
Ianyxuis marnitHOrO NONA,
3axoH bio-Capapa-Jlaninaca
i #oro 3acTocyBaHHA And
PO3paxyHKy nosis. 3aKoH
Awmniepa. B3aemomis
napanens-Hux cTpymis. Jis
MartiTHOTO 10JIA Ha
PYyXOMHii 3apsan

10

10

Tema 6 MaruiTHuii NOTIK.
SIBHmIe eneKTpOMAaTHITHOI
inaykuii. 3axon Qapazes.
3axoH Jlenna. Obepran-aa
paMKH B MarHiTHOMY MOJTi.
SlBumie caMOiHIYKILT.
IHAYKTHBHICTE KOHTYDY.

12

10

16



SlBuiie B3aeMHoI iHOyKUil.
Tpa-ucdopmaropu. Exepria
MarfiTHOTO OIS CTPYMY.
I'ycruna eneprii
MarHiTHOTO TIOJIAL.

Tema 7 OcHoBH Teopil
Maxkcrenna ans

Monyiem 2.

€IEKTPOMATHITHOTO TIONA. 2 - 3 8 1 7
Pienarns Makceema.
Pasom 3a 3MiCTOBHM 65 20 | 6 6 35 74 41 2 1 67
MoxyneMm 3.
Yeworo | o0 | 53 | 18| 18 101 | 195 |16]| 8 | 4 167
3a 2 ceMecTp
3 cemecTp
Moay.as 3.
3micToBHUA moaynb 4. “KonueaHHsa Ta xsuni’
Tema 1. Mexaniuni
KONMBaHHA. [loZaBaHHs 12 4 | 4 4 12 L4 1 10
KOJIHBaHb.
Tema 2. Mexaniuni npyxHi
st d5ve 10 4 2 4 10 1 1 8
Tema 3. EnextpomarsiTai
ROMIRAIR T ; 10 4 2 4 11 1 2 8
E€JIICKTPOMArHITHI XBHIIL.
CaiTiio.
PasomsasmicrosEM| o, | 15 1 g | o | o | 12 33 [3]4] 01| o0]26
Monyiem 1.
3micToBHMI Mopyrb 5. “EHepreTUyHi Ta HOTOMETPUYHI BENUYUHM ENEKTPOMarHiTHOro,
CBITNTOBOro BUNPOMIiHIOBaHHSA. [ eoMeTpuYHa onTuka ”
Tema 4. PoToMeTpis. 6 2 2 2 11 114 2 8
Tema 5. T'eomeTpuuna 10 7 7 4 2 10 1 1 8
(mpoMeHeBa) ONTHKA.
Pasom 3a smicToBEM | | o 4 |a| 4| 0| 4 21 |23 0] o |16

“XBunboBa onTuka”

Tenkh 6, arcpeyiounia 10 |42 4 i3 |1]2 10
CBITJIa.
Tema 7. udpakuis ceiTia. 16 4 2 6 4 11 1 2 8
Feaan'B {umgenani 14 | 4|2 4 4 1 |1 10
CBITJIa.
Tema 9. Tucnepcis i
acopGiuis caimma 14 4 2 4 4 13 1 Z 2 8
Pa3om 3a 3MICTOBHM
—1 54 16 | 8 14 0 16 48 4 | 4 4 0 36

Yesoro | 1o | ag 20| 18] 0 | 32| 102 |6|5] 4| 0|78

3a MOAYNb 3.
Moayas 4.
3micToBHUI Moaynb 5. “KBaHToBa onTtuka’

Tema 10. TentoBe 10 2 ) 4 D) 12 1 1 10
BHIIPOMiHIOBAHHS.
o 11, ; 6 2 | 2 2 10 |11 8
Tema 12. Ssuie Komnrona.
b 10 | 4|2 4 10 |[1]1 8
BHIIDOMIHIOBAHHA.
| JlroMiHecueHIIis
Pa3om 3a 3MICTOBHM
oy 26 | 8|6 4| 0| 8 32 [3[3] 0| 0|26

3micToBHUI Moaynb 6. “ EnemeHTu dhisvku aToma Ta atoMHoro sapa ”

17



18

Tema 13. Monens atoma.
Jocnigu Ta Teopis
Pesepdopna 3 posciroBanHA 6 - - 2 9 1 8
Ol -yacTHHOK.
Tema 14. IInanetapsa
MOIEJTb aTOMa BOJIHIO. 18 4 2 8 4 11 1 10
Tema 15.
XBHIBOBI BIACTHBOCTI 6 2 2 2 9 1 8
YACTHHKH (PEYIOBHHH).
Tema 16. ATomu,
MOJIEKY/IH, TBEpAi Tiia. 16 4 2 6 4 9 i 8
Tema 17. Atomue aapo Ta
CIEM. YACTHHKH. 6 2 2 2 8 8
Pa3zom 3a 3micToRHM
Ao 52 |14|10| 14| 0| 14| 46 (4|0 0 | 0 |42
VYcesoro 3a moa4. 78 20 (16| 18 0 22 78 413 0 0 68
Ycboro 3 cemecTp 180 48 | 18 | 18 0 96 180 8§ |10 4 0 | 158
Ycboro 3a Kype 375 |106|36 | 36 197 | 375 (28|18 8 323
6.3. TEMU NPAKTUYHUX 3AHATD.
2 cemecTp
Ne Hassa Temu KinbkicTs Kinbkictb
3/n roAvH roovH 3.¢.H.
O..H.
1 Mexamnika (3M.MoIyJib1)
2 BuBueHHs o0eprampHOro pyxXy TBEpAOro Tina 3a 2 1
nonomMororo Mastauka Obepbeka.
3 BuBYeHHs 3aKOHIB IPAMONIHIHHOrO pyXy Ha MaIllHHI 2 1
ATByna.
4 BuBYeHHS MOMEHTY iHepuii Tina HoBiUTEHOI (dopmu Ta 2 1
nepeBipka Teope- Mu [ioirenca-llltelinepa MeTomoM
KPYTHJIBHHX KOJIHBaHb.
5 MounekyaspHa ¢isuka i TepMoaHHaMika (3M.MOAYIb 2)
6 | BusnayeHHs cTaioi boisiMana. 2 1
7 BuzHageHHs  koedimi€eHTa BHYTPIIIHBOIO TepTAd Ta 2
CepenHbBOI TOBKHHHU BUIBHOTO ITPO0Iry MOJIEKYJI ITOBITPA.
8 Bu3HaueHHs BiTHOIIEHHA TEIUIOEMHOCTEH Tra3sy METOIOM 2 1
Kue- mana-/lezopma. v p CC
9 Enexrpuka i MarseTusMm (3M.MoAyJb 3)
10 | MozaemoBaHHA €NeKTPOCTATHYHUX TOJIB 3 BUKOPHCTaHHAM 2 1
PO3YHHY €JIEKTPOJITY.
1 Busna4yeHHs NPOLECIB 3apSaKH i PO3PSAIKH KOHAEHCATOpA. ps 1
12 | Bu3Ha4YeHHs CHJIOBHX XapaKTEPUCTHK MAarHITHOTO MOJIS. 2
Ycworo roguH 3a 2 cemecTp 18 8
3 cemecTp
Ne Hassa temu Kinbkictb Kinbkictb
3/n roavH roguH 3.do.H.
0.@.H.
1 Tema 1. Mexaniuni konuBanHA. JJoaBaHHSA KOJIHBAHb, 2 1
2 Tema 2. MexaniuHi npy>kHi XBHi. 3BYK. 1
3 Tema 3. EneKTpoMaruiTHi KOMMBaHHS 1 1
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Ta eJIEKTpoMarHiTHi xsuii. CBiTio.

4 Tema 4. @oToMeTpis. 1 1
5 Tema 5. leomeTpruHa (TIPOMEHEBA) ONTHKA. 1
6 Tema 6. InTepdepentiis cBiTIa. ] 1
T Tema 7. Jubpakiiis cBiTIA. 1
8 Tema 8. TNonspusamnis ceiTIa. 1 1
9 Tema 9. iucniepcis i abcop6utis cpiTna. 1
10 Tema 10. TeroBe BUNPOMiHIOBAHHS. 1 1
11 Tema 11. @oToenexkTpHIHAH eeKT. 1
12 Tema 12. SIsunie KomnroHa. PeHTreHiBCBKE 1 1
BHIIPOMiHIOBaHHs. JIFOMiHECIICHILIS.
13 Tema 13. Mogens aroma. ocninu Ta Teopis Pesepdopaa 1 1
3 posciroBanas O -gacTHHOK.
14 Tema 14. TlnanerapHa MoZieNlb aTOMa BOJTHIO. 1 1
Teopisg Bopa.
15 Tema 15. XBHILOBI BIAaCTHBOCTI YaCTHHKH (PEHOBHHH). 1
16 Tema 16. AToMH, MOJIEKYTH, TBEPAI TUIA. 1 1
17 Tema 17. AToMHE AP0 Ta eAEMEHTapHI YaCTHHKH. 1
Ycboro roguH 3a 3 ceMecTp 18 10
Ycboro 3a Becb Kypc 36 16
6.4. TEMU NTABOPATOPHUX 3AHATDb.
2 ceMmecTp
Ne Hasga temu KinbkicTb KinbkicTb
3/n roavH roavH 3.4.H.
0.0 H.
1 Mexanika (3M.Moy.J1b1)
2 BuBueHHs OOEpTaNLHOTO pyXy TBEpAOro Tila 3a 2 1
ponoMoroxo mastauka Obepbexa.
3 Bup4eHHs 3aKOHIB NpPAMONIHIHOrO pyXy Ha MalluHI 2
ATByna.
4 BuBueHHs MOMEHTYy iHepuii Tila HOBUIBHOI (opmH Ta 2 1
nepeBipka Teope- Mu [rokrenca-lliteiiHepa MeTonoM
KPYTHIbHHX KOJIHBaHb.
5 MoJieKyasipHa ¢iznka i TepMoaHHaMiKa (3M.MoIyIb 2)
6 Busuauenns craioi boapimMaHa. 2
7 BusHaueHHs Koedimi€eHTa BHYTPIIIHBOIO TepTA Ta 2 1
cepeHbOi JOBXKHHH BiJILHOTO MPOGIry MOJIEKY IOBITPS.
8 BuzHaueHHd BiJHOIIEHHA TEIUIOEMHOCTEH TIasy METOIOM 2
Kie- mana-/lezopma. v p CC
9 EjeKTpHKa i MarHeTusM (3M.Moay.b 3)
10 | MozemoBaHHs €EeKTPOCTATHYHHUX TIOJB 3 BUKOPHCTaHHAM 2 1
PO34YHHY €IEeKTPOIITY.
11 | BusHaueHHs NPOLIECIB 3apAAKHA 1 PO3PAAKH KOHAEHCATOpa. 2
12 | Bu3Ha4YeHHs CHIOBHX XapaKTEPUCTHK MAarHITHOIO MOJIA. 2
Ycboro roguH 3a 2 cemecTp 18 4
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3 cemecTp
Ne Hasga Temu Kinekict | Kinbkict
3/n b b
roAuH roavH
0.0 H. 3.0.H.
1 BuBueHHs siBuwWa nonsipusadii ceitna. Mepesipka 3akoHy Manioca 2
2 BusueHHs aBuwa audpakuii ceitna. [ocnigpkeHHs andpakuinHoi 3 1
rpaTKK: BU3HAYEHHS NOCTIMHOI AN(PPaKUiNHOT rpaTku Ta HeBigoMOi
OOBXUHU XBUNI.
3 BusuyeHHs aBuLa aucnepcil ceitna. MpaayoeaHHnA >
MOHOXpoMaTopa.
4 BuBYeHHsi NoKasHMKa 3anoMneHHs ceitna. [locnimpxkeHHsa NokasHuka 2 1
3anoMneHHs NNocKo napanensHoi NPO30poi NTACTUHKK 3a
A0NOMOroK MiKpockona.
D Bu3sHayeHHs noTeHuianis 30yakeHHs Ta ioHi3auii aTomie. 2
Cxema ®paHka - 'epua.
6 BuBYeHHS 3aKOHIB TENMOBOro BUNPOMIiHIOBaHHS. Po3paxyHok Ta 2 1
eKcnepuMeHTanbHe BU3HAYEHHS! KOHCTAHT B 3aKoHax CtedaHa -
bonbumaHa, BiHa 3 gocnigkeHb BONbT-aMNepHOT XapaKTepUCTUKK
flamnu posXapeHHs.
T BuBYEHHA CNEKTPY BUNPOMIHIOBAHHS, CEPIMHUX 3aKOHOMIPHOCTEMN 2
BUNPOMIHIOBaHHS aToMa BOAHIO Ta Bu3Ha4yeHHsa ctanoi Pianbepra.
8 JlocniakeHHs TeMIlepaTypHOl 3aJI€XKHOCTI eIeKTPOTIPOBiTHOCTI 8 1
HaIliBIIPOBiIHHKIB. BU3HaueHHA eHeprii akTHBaUii Ta TeMIIEpaTypHOrO
Koe(illiEHTa OMOPY HAMIBIPOBIIHMKA.
Ycboro roauvH 3a 3 cemectp 18 4
Ycboro 3a BeCb Kypc 36 8
6.5. CAMOCTIVHA POBOTA.
Ne Kinekicts | Kinbkictb
Tem Mepenik 3anuTaHb roAuH roauH
" a.d.H. 3.¢.H.
1 1.1. Mexauniunu#i pe3oHanc. 1.2. @irypu Jlicaxy. 4 10
2 2.1. IHTEHCUBHICTB 3BYKY. 3BYKOBHI{ THCK.
- 10
2.2. Seume Jdomnepa.
3 3.1. BuMyieHi eneKTpOMAarHiTHi KOHBaHH:A. Pe30oHanHC cTpymy, 10
pe3oHaHc Hampyr. 3.2. PiBasuas MakcBena. XBHIbOBE PiBHIHH.
4 4.1. EnepreTHuni BeIMYHHH €JIEKTPOMArHITHOTO BHIIPOMIiHIOBAaHHS, 10 10
4.2. OpuHuLi CWNM CBITHA: CBiYKa, KaHzela, CBITIOBHH TOTIK. 4.3.
Kpusa BuaumocTi. Asumie [Typkuse.
5 5.1. Bruyre cdepuune m3epkano, Omykne chepudHe a3epKaio, 10 10
noOynosa 300paxkeHHs, (opmyna m3epkama. 5.2. Alepamii. 5.3.
ITobynosa 300paxeHs CBITHOI TOYKM B JiH31 (4 BHmagku). 5.4.
ITo6ymoBa 306paXkeHp mpeaMeTa B JIiH3i (6 BUNAAKIB).
6 6.1. Metoau Ta mMpPHCTPOi M OJEp)KaHHS KOTE€PEHTHHX IyYKiB
MOALIOM XBHIBOBOTO (poHTYy (Meron IOwra, Gimsepkana ®peuens,
6inpusma ®penens, 6ininza bie). 6.2. Cyru piBHOI TOBUIMHHM, PIBHOTO = 10
HaXuly, KOTbOPH TOHKHX IUIBOK, PO3PaxXyHOK YMOB MakCUMyMy Ta
MiHIMyMY iHTepdepeHiii.
7 7.1 luppakuis  @pensens, audbpakuis  Dpaynropepa. 7.2. 4 10
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Il oumHHI, MPOCTOpOBi AudpaKitiiHi pemiTku. Busenenns popmynn
Bynbda - bperra.

8.1. IlonspmsauwiiiHi npwIagy Ha  OCHOBI  HOJBIHHOIO
npoMeHe3anoMnenHs (mpusma Hikons, Bomractona, Pomona). 8.2.
MarniTHe o6GepTaHHS NJIONIMHH TOJSApH3allii CBITIA B ONTHYHO
HEaKTHBHHX pedyoBHHax (edexr Papapnes). 3anuranua (62, 63, 64
nporpami). (Cxema npuHIUI pobOTH).

10

9.1. Hucmepcia cBiTima , gocimigu Herotona. 9.2, EnexTpoHHa

Teopia aucmepcii cBiTina. PiBHAHHA mucmepcii cBiTia (o).
(BuBin popmynn 3ensMeepa).
9.3. PospaxyHok mapamerpiB B piBHaHHI Komi a1 ONTHYHHX
MaTepialiB.

10

10

10.1.Tennose BunpominioBaHHs. Po3paxyHOK KOHCTaHTH JJIS 3aKOHY
Credana - Bonpumana. 3akon Jlambepra. @opmyna [Inanka y
BI/IHOCHHX OJMHHIIAX.

10

10

11

11.1. 3oBHimHii# ¢poroenekTpuuaHuii edext. OcHOBHI 3akoHH. CxeMa
nociay. Meroanka BEUMIpIOBaHb Ta pO3paxyHOK BiTHOLICHHS 3apsxy
eleKTpoHa 10 MacH. 11.2.D0Tope3uCcTOpH, XapaKTEPUCTHKH,
BuKkopHcTaHHA. 11.3. Bentuneauii poroedexr. Cxema, mpuHIHI,
pPO0OTH, BUKODHUCTAHHA

10

12

12.1. Sisume Komnrona. 12.2. PeHTreHiBChbKE BUIIPOMIHIOBaHHI.
12.3. Jlrominecueniiis. PoTOMOMIHICIIEHIIIS OCHOBHI
XapaKTepuCTHKU. JlocTiDkeHHS ABHINA THCKY CBITJIOBOTO IIPOMEHS
Ha MOBEPXHIO (CXeMa YCTaHOBKH).

10

13

13.1.Jocnimu (cxema) Ta Teopis Pesepdopna 3 poscitoBanns & -
gacTHHOK. Popmyna Peszepdopaa 1a ii inTepnperauis.

10

14

14.1. TInareTapHa MOJENH aTOMa BOAHIO Ta Teopia bopa. PospaxyHok
KOHCTaHTH Pin0epra, JOBXHH XBWIb JIiHIHYaTHX CIEKTPIB aTOMa
poaHo. Jlocninu ®@panka - I'epiia.

10

15

15.1. XBUIBOBI BIaCTHBOCTI YaCTHHKH (pe4oBUHH). [ludpaxiis
€JIEKTPOHIB,
cXeMa YCTaHOBKH Ta nosicienHs. Jlocminu JleBicoHa.

15

16

16.1. ATomu, MoTeKy i, TBepi Tina. Po3paxyHku NpHKIajiB Mo
3aII0BHEHHIO eJleKTpoHam¥ s,p,d.f, - opOiTanei.

15

17

17.1. ATOMHe IpO Ta eNEMEHTapHI YaCTHHKH.

10

18

CydgacHi mpuIagy Ta YCTAaHOBKH U1 AOCIHiKEHHS Ta BUMIPIOBaHHSA
napameTpiB (TyCTHHH, B’S3KOCTI...) ra3y Ta PiIMHM Ha OCHOBI ABHILA
3racalovyMx Ta BUMYLICHHX MEXaHIYHHX KOJIABAHb.

19

[punaau s BUMIPIOBaHHSI, IHTEHCHBHOCTI 3BYKY, 3BYKOBOI'O THCKY.
TMpunaau Ha ocHOBI gBuie Jomiepa. Ilpunanu /Ui BUMipIOBaHHA
miarpamMH cIIyXy JroJcbkoro Byxa. OcHOBHI Qi3HuHI NPHHIMIIN
poboTH.

20

I'eHepaTOpu BUMYILIEHUX €1€KTPOMAarHiTHUX KOJIUBaHb
(eleKTpOMAarHiTHOro BHNpoMiHioBaHHA). Panapu. [IpuHumn pobotu
Ta BHKOPHCTaHHSA

22

' CyuacHi npuitmadi enekTpoMarHiTHoOro BUNPOMIHIOBaHHSA Ta

CBITNOBOro BUNPOMIHIOBAHHS.

10

23

CyuacHi nnocki Ta chepuyHi A3epkana ix BUKOPUCTaHHSA.
CyuacHi cknsHi NiH3u Ta niH3n OpeHens iX BUKOPUCTaHHS.
[Mpu3mMu, NAACTUHKA Ta IX BUKOPUCTaHHS.

10

24

CyuacHi npujiafy Ha OCHOBI iHTep(EpeHIIii CBITIa.

10
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25 Ipunaau ans ogepxanns audpakiiiHoro cnekrpy. Pemnritka 2 8
Poynanna. Emenon Maiikenscona. 7.3. PeHTreHiBChKHiA
cnexrporpad Bpera. (Cxema, npuHiun poboTh).

26 | Cromuk Ta crona Croneropa. CTyniHs nonspusauii ceitina. CydacHi 2 8
noJyApu3aTopH cBiTia. Cy4acHi IpHIaIH Ha OCHOBI MOJIApH3aIii
CBITJIA.

27 | Aucnepcis cBiTia Ta 1i BAKOPHCTAHHS, PHIA/IH. 2 8

28 | Tennoe BunpoMinioBanus. Jlamna Jlomurina, Jlanrmiopa. CydacHi 2 8
OCBITJIIOBaJIbHI Ta CHELialbHI JKepenaa CBIiTIa Ha OCHOBI TEIUIOBOTO
BHIPOMIHIOBaHHS.

29 CyyacHi mpunagd Ta TPHCTPOI Ha OCHOBI (POTOENEKTPHIHOTO 2 4
edekTy. (30BHINIHROTO, BHYTPIIIHEOTO, BEHTHIBHOTQ).

30 | AmamiTHuHI pEHTreHiBCBKI mnpwiagu Ta ycraHoBkH. CyuacHi 10 &
JIOMIHECIEHTHI  jlamMmu.  SIBunle  JIFOMIHECHEHHii Ta  HOro
BUKODHUCTaHHA B aHaIiTHYHHMX npuiagax. Cxema yCTaHOBKH
JleGenena Ta iHIMX (THCK CBITJIa HA IOBEPXHIO).

31 VcranoBka Pesepdopaa s posciroBanns & -gactuaok. Cxema Ta 10 10
MOSICHEHHS.

32 Jocnigu ®@panka - Fepiia. 10 10

33 | Hocnimu [leBicoHa. YcTaHOBKA Ul JOCTIIHKSHHS IHMpaKii 10 10

€NEKTPOHIB.

34 | Aromu, Monexynu, TBepAi Tina. CydacHi ra3oBi OCBITIIOBANBHI Ta 10 10
crieiianbHi gamni. CBITIOAIONH Ta Ja3€pH.

35 ATtomHa enektpocraniis. Cxema. [Tpunim pobotu. Hemoniku. 10 10

Bcboro roguH camMocTinHol pobotu 3a kype: | 197 323

7. IHCTPYMEHTH, OBJIATHAHHSA TA TPOI'PAMHE 3ABE3ITEYEHHS,
BUKOPHUCTAHHS AKX NIEPEJIBAYA€ HABUYAJIbHA TUCHUAILITHA

Texniuni 3acobu. [lnakatu. Mezia npoextop,, HOyTOyk. [lomka /yig nucanHsa Kpeinoro. Kpeiina
6u1a 1 KOTBOpOBa. YKaska.

O6aagHaHHsA. YCTaHOBKH, PWIAIH, IPHCTPOI, ONITHYHI €IEMEHTH, JPKepelia KUBJICHHA.
BumiproBadi crpyMy , Hanpyrd. OMMeTpH, MyJIbTHMETPH, TOIO HEOOX1MHI 1711 MOCTAaHOBKH 1
BHKOHAHHS 1abopaTopHUX pobiT.

IIporpamue 3a6e3neuyennsi. Word/ Exsel/ Matlab/ Origin.

8. PEKOMEHIOBAHI /UKEPEJIA lHCDOPMAHIi
8.1. Metronuune 3a0e3neyeHH.

1. Typsmuns LI Kypc nekniii 3 dizuku. Mexanika. — Yxropoz, YxkHY. —2002. - 71 c.

2. Kypc nekuiii. MonexynspHa ¢izuka i TepMoanuHamika. — Yxropoa, YxHY. — 2002. - 94 c.

3. Typsuns L1, Kosycernok O.B., XXorosa O.1. ®@izuka: Mexanika. MonekynspHa ¢di3uka Ta TepMo-
nuHamika. Enexrpuka. MeToaugHi BKa3iBKH 10 BUKOHAHHA Jab0opaTOpHUX pobiT. — YIKropox:
Bunasuuirrso YxHY, 2008. — 68 c.

4. Typannus I.I MeroauuHi BKa3iBKH A0 po3B’a3yBaHHA 3aAa4. Mexanika. — Ykropoz, YxxHY. —2001. —
127 ¢.

5. Typsnuuns 1.1 Mexanika. 36ipauk 3ama4. — Yxropon, YxHY. — 2000. — 54 c.
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6. O6po0Kka excrIepHMEHTAIPHUX JaHUX B 1a00paTOpHOMY NPAaKTHKyMi. MeTOMYHI BKa31BKH. — YKTOPO[,
VxHY.-2003.-30c.

7.10.1. Taryp, O.1. Xorosa. MeroauuHi peKOMeHallil 10 BUKOHAHHA 1a00paTOPHUX poOiT 3 Qi3uku
IUTS CTYZICHTIB iH)KEHEepHO - TEXHIYHMX cnenianbHocTed. Bun., VxHY, 2012, -71 c.

8. (Meroamuuka Ha CD-R mucky).

FO.IL Taryp, O.1. XXorosa. MeToan4Hi pekoMeHAaIii 10 BUKOHAHHS N1abopaTopHuxX poOiT 3 (izuxu mis
CTY[EHTIB IF)KEHEPHO - TEXHIYHUX CIIeNialbHOCTEH.

9. (Metoguuka Ha CD-R 1mucky).

10.1. Taryp, Meroanuni pekoMeHaiii 10 MPaKTHYHUX 3aHATH 3 (i3UKH I CTYHAEHTIB IHXXEHEPHO -
TEXHIYHHX CIENIaTbHOCTEH (3a1a4l Ta PO3B A3KH).

8.2. JlirepaTypa.
HABYAJIbHI ITOCIBHUKH 3 ®I3UKU
8.2.1. OCHOBHA.

1. Bymok I'.®., Benrep €.®. Kypc ¢disnku. kH. 1, 2, 3 . — K.: Bumia mxona, 2002.

2. Metnad A.A., Ssopckuii .M. Kypc dusuku. — M.: Beiciuas uxona, 1989. — 606¢.

3. Tpodumora T.U. Kypc dusuku. — M.: Beicmas mxona, 1990. —477 c.

4. Cusyxun J1.B. O0muii kypc ¢usuku. TT.1-5. — M.: Hayka, 1977. — 1986.

5. MatBeeB A.H.. MexaHnka u Teopus OTHOCHTENNEHOCTH. — M.: Bricmias mixona, 1976; 1986;
Monekysipaas ¢uzuka. — M.: Beicmas mkona, 1981;1988; DnexTpuaectso — maraeTusm. — M.: Bricmas
mkoia, 1984; Ontuka. — M.: Beicmmas mkona, 1986; Atomuas dusuka. — M.: Beicmas mkoia, 1990.
6. Kixoin LK., Kixoin A K. Monekyisipra disuxa. — K.: Pagasceka mkona, 1968. — 477 c.

7. Kanamnukor C.I'. Dnextpuuectro. — M.: Hayka, 1977.

8. Jlanachepr. Ontuka. — M.: Beicmmas mkona, 1977.

9. Tapacos JI.B. OcHOBBI KBaHTOBOH MeXaHHUKH. — M.: Breicimas mikona.

10. Uponos H.E. 3anaum no obme# ¢pusuke. — M.: Hayka, 1988.

11. Emudanos I'' 1. ®usuka tBepaoro rena. — M.: Beiciuas mxona.

12. Kyxusmmar X. CnpaBounuk o ¢usuke. — M.: Mup, 1982.

13. Casemser U.B. Kypc obweit pusuxu. 4.3. — M., 1971.

14. ITytunos K.A., ®abpukant B.A. Kype dusuxu. 4.3. - M., 1971.

15. Bytuxo E.M. Onruka. — M.1974.
16. B.I1. Aymenko, U.M. Kyuepyx. O6mas ¢pusuka. Kuis “Bunia mxona”, 1987. —. 305.
17. 1.B. Casenses. Kypc O6mei @usuxu Tom 1, -c. 512 ¢ umoc.; Tom 2, -c. 432 ¢ umoc.; Tom 3, -c.
528 ¢ umoc.. U3a. “Hayka”, Mocksa, 1971.
18. I.P. 3ayek. .M.KpaBuyxk 1a in. Kypc ¢iznxu. JIseiB, Bugasauureo “beckna 6ir”. —¢.367.
19. T'.C. Jlaunc6epr. Onrtuka. M3narensctBo “Hayka”, Mocksa, 1976. —.926.
20. I.C. TI'opbans. OnTuka. KuiB, roroBHe BHAABHHUITBO BHAaBHHYOTO 00’€aHaHHs “Bumia mikona”,
1979. —.223.
21. B.Akocra, K.Kosan, B.I'pam. OcHoBs! coBpemerHo#H du3uku. Mocksa “IIpoceemienne”, 1981. —.495.
22. T.W. Tpodumosa. OnTuka H aToMHas (usuka. «Beicmas mxona», Mocksa, 1999. —¢.288.
23. €.B. Kopmak, H.M. Kopmak. Konusanns i xsuni. Kuis, “Buma mkona”, 1978. —.80.
8.2.2. IOJATKOBA
B.M. SBopcekwii, A.A. letnad. CnipaBounuk no pusuke. U3a. “Hayka”, Mocksa, 1974.-¢.944 ¢ uiroc.
M.BopH, 2. Boasd. Ocnost ontuku. M. Hayka.1973. —¢.507.
I.P. 3auek. . M.KpaBuyk Ta in. Kypc ¢i3uxu. JIsBiB, Bugasauurso “beckun 6ir”. —.367.
Benrep 1a in. Kypc ®@isukn. JIssis, JIHY, 2002. —.207.
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LT. Borampka, JI.5. 'ooBko Ta iH. 3arajibHi OCHOBH ¢i3uku y ABOX TOMaX. (EnexTpoauHaMiKa Ta
aTomHa (i3uka) 3a pex. [1.B. Tonoska Ta in. — Kuie, BuaBHAUTBO “Jlebims”, 1998.-c.24.

B.IL. Jlymenxo, .M. Kyuepyk. O6mas dpusuka. Kuis “Bumnra mxomna”, 1987. —c. 305.

1.B. Caenses. Kype O6mieii ®@usuku Tom 1, -c. 512 ¢ wmoc.; Tom 2, -c. 432 ¢ mwmoc.; Tom 3, -c.
528 ¢ umoc. U3n. “Hayka”, Mocksa, 1971.

H.B. Anekcanzapos, A.51. Siuxun. Kypc O6meii ®H3HKH. Mockga, “ITpocsemenue”, 1978. —. 416.

ILIL Yomman. ®isuxa. Kuis “Buma mxona”, 2003. —. 567.

. L.C. T'op6ans. Onruka. KuiB, ronoBHe BHIaBHHLTBO BUIaBHUYOrO 06’eaHanns “Buima mikona”,

1979. —.223.

JI.B. Cusyxus. O6muii Kypc QU3HKH, IEKTPAIECTBO. Mocksa, «Hayka», 1983. —.687.

J1.B. CuByxun. O6mmii Kypc HHU3HKH, ONITHKA. Mocksa, «Hayka», 1980. —.751.

T.C. Jlauzc6epr. Ontuxka. Usparensctso “Hayka”, Mocksa, 1976. —.926.

E.W. Byruxos. OnTtuka. M3narenscTBo “Beiciuad mkona”, 1986.

A.H. MarseeB. Kypc ¢usuku (5 Tomos). Mocksa “Hayka”.

C.I. Kanamnukos. Kypc pusuxu. Mocksa “Hayxka”, 1977.

E.M. I'epmenszon, H.H. Manos, A.H. Mancypos, B.C. Dtxun. Kypc obmeit dusuxku. Mocksa
“ITpocsemenue”, 1982. —¢.907.

H.M.I'omxaes. Orrrka. Mocksa “Bricmas mkona”, 1977. —.431.

K. IlIumonu. ®u3udeckas DnexTponuka. Mocksa “Oueprus’”, 1977. —¢.607.

P.Cripoyxn. CoBpeMeHHas ¢u3snka. Mocka “Hayka”, 1974. —.591.

B.Akocra, K.Kosan, B.I'pam. OcHoBbI coBpeMenHO# pusnkn. Mocksa “ITpocsemenue”, 1981. —.495.

C .. Bagmios. ['ma3 u Connne. M3natenscrso “Hayka”, 1981. —.125.

JUK. Tpurr. Pemaromye 3KCIEPHMEHTEI B coBpemeHHOH (usuke. N31aTensCTBO “Mup”, Mocksa.
1974. —.160.

K.A. ITytunos. Kypc ®@usnxu Tom2, Mocksa 1954. —.591.

K.A. ITyrunoB u B.A.@aGpuxant. Kypc @usnxu, Tom 3. dusmarrus, 1963. —.634.

P.Bumon. Kone6anus. Mockea “Hayka”, 1979, -¢.159.

J1.C.Knanos, B.A. Mapanmxss. Kypc ®u3HKH, 9aCTh BTOPASL. “Hayxka”, Mocksa, 1971. —.607.

E.I'. Opemenxosa. CrieKTpanbHbli anamms. Mocksa “Bpicmas mkona”, 1982. —¢.375.

C.D. ®puu. ONTHYECKHE METOMb! H3MEPEHHUH, 9acTh 1. Jlennnrpag, 1976. —.125.

K.J. Tapacos. Ciexrpansabie pu6opsl. JleHuHrpaz, 1977. —.367.

B.M. SIBopcekuii, A.A. Jlernad, JL.b. Munkoscbka. Kypc ®uswxu, 1.2. Bumasauurso “Buma
mkona”, Kuis, 1972.

A.W. Bauropuxus, B.I1.Tepyanosckas. ONTHKO — NMEKTPOHHBIC MOJIApU3aLMOHHBIE YCTPOHCTBA.
Kueg, «Texuuxa», 1984. —.159.

S1.Pabek. DKCIIepUMEHTAIbHBIE METOABI B QOTOXHMHH K dorodusuke, Tom 1. Mocksa “Mup”,
1985. —.608.

S Pabek. DKCIEpUMEHTAIbHBIE METOJbI B HOTOXHMHH U dorodusuxe, Tom 1. Mocksa “Mup”,
1985. —.1150.

A.YO. I'may6epmas, JI.O. ManakiH. ®isyka aTOMa Ta KBAHTOBa MexaHika. “Buma mxona”, Kuis,
1972. —.291.

B.B. Jle6enes. TexHika onTHUECKOH CIEKTPOCKOINH, U3/IaHHE BTOPOE. Mocksa, 1986. —.350.
W.E. UpomoB. OCHOBHBIE 3aKOHBI 3JIEKTPO-MarHeTH3Ma. «Boicmasg mxona», Mocksa, 1983.

A.T. ®uanmos. Meorommkuii comuron. Mocksa “Hayxa”, 1986. —c.222.

€.B. Kopmaxk, H.M. Kopmak. Konusanss i xBwi. Kuis, “Bumia mxosna”, 1978. —.80.

A.M. Bop6ar. Hnrepecto 06 ontuke. Kuis, “Buiia mkona”, 1980. —.95.

T.]. Tpodumosa. OnTHKa i aToMHas QH3HKa. «Bricimas mKona», Mocksa, 1999. —.288.

A.E. Jlenncos. ['eoMeTpr9ecKkas ONTHKA. Kues, “Bunia mkona”, 1980. —.128.

JII.A. HaymoB. Hsrotopienvie ONTHKH JUIT MIOOUTENBCKHX TENEeCKONOB-pedIeKTopoB U ee
xonTponk. Mocksa “Hayka”, 1988. —.157.

C.M. Mactymerko. Popmyii i 3aKOHH 3araibHOI (Pi3UKH. Kuis 2000. —.95.
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I'M. Taiigyuok, B.A. Jlobomiok, K.II. Psabomanka. [lopigauk 3 ¢isuxu. Kuis “Pagsnceka
mkona”, 1981.
JI.B. Tapacos, A.H. Tapacosa. becensl 0 npenomnenuu ceeta. Mocksa «Haykay, 1982. —¢.175.
M.M. CymmuHcekuii. KoMOuHanmMoHHOe paccesHHE CBeTa M CTpOeHHMe BemiecTBa. Mocksa
“Hayxa”, 1981. —.182.
P. ®eitaman. K3/] cTpanHas Teopus cBeTa H BemecTBa, Mocksa “Hayka”, 1988. —c.143.
3.E. Ctpymban. Hoesie npodecun cByToBoro nyda. Kumunes, 1983. —¢.102.
B.B. Matiep. ITonHoe oTpakeHue cBeTa B pocThiX onbitax. Mocksa “Hayka”, 1986. —¢.128.
B.B. Maiiep. IIpocThin ONBITE M0 KPHBOJHMHEHHOMY pacnoctpaHeHuio ceera. Mocksa “Hayxka”,
1984. —.127.
N.T. PazymoBckuii. OnTHka Ha BoeHHO#H ciyx0e. Mocksa, 1980. —.95.
H.. XKepaunpos. ITonspuzanusa ceera. Mocksa “Hayxka”, 1969. —.191.
H.J. Xepaunapos. Auuzorponus # ontuka. Mocksa “Hayka”, 1974. —.166.
H.JI. Xesauapos [Tpumenenue nonspusoBaHoro ceera. Mocksa “Hayka”, 1978. —¢.175.
10.11. Tumodees, C.A. ®puaman, M.B. ®ok. [Ipeobpa3oranne crera. Mocksa “Hayka”, 1985. —.175.
M.M. Cymmuncekuii. KombuaanuonHoe paccesnue. Mocka, 1978. —.64.
M.M. MynmHcskui#, Beinyxaennoe paccessne ceeta. Mocksa “Hayka”, 1985. —¢.175.
B.M. Maneues, B.A. Cene3nes, B.A. Aanpees. Onruueckoe n3nydenne. Mocksa, 1979. —.62.
B.VY. BapmieBcknii. KBanTOBOC-0OnITHYECKOE siBieHHE. MockBa “Bricmas mkoina”, 1982, —c.135.
C.I'onga, {.Cako. Onrosnexktpuuka. Jlenunrpan, 1989. —.181.
JLH. Mazanos. PeHTreHOBCKHE CHEKTpPhI M XHMHuecKas CBs3b. M3marensctBoa “Hayka”,
Hosocubupck, 1982. —.109

8.2.3. 3BIPHUKH 3AJIAY 3 ®I3UKH.
A.M. 3aiitieBa. 3aila9HMK NMPaKTHKYM 1o obmie dusnke. U3narensctso “IIpoceemenne” Mockaa,
1972.—¢ 127.
COopHHK 3ajay IO ONTHKE W aTOMHOH ¢u3uke, nmox pemakuueii A.I. I'pammakoBa. Jlenunrpan,
Ty, 1973. —.150.
Meneaun I'.B. ®usuka B 3anauax. Mocksa, «Hayka», 1989. —¢.272.
B.M. Xuxapes, €.T. Kosay, B.M. Pizak, .M. Pizakx. Mexanika y npukiajgax i 3afauax. YKropos,
Bupnasuuurso “Mucrenska migis”, 2004, —. 270.
E.M. HoBozaBopckas. Metoauka NMpoOBeeHHs YIIPaXKHEHWH M0 (U3UKEe BO BTy3€, H3AaHHE 2-€,
nomonHuHHOE. M3matenncTBo “Bricmias mkona», Mocksa, 1970. —. 336.
E.B. ®upranr. PykoBoAcBO K peLICHMIO 33ajay mo Kypcy obmieit ¢usuxu. Mocksa “Bricmas
mkona”, 1977. —.351.
J.U. Caxapos. Coopruk 3anaq no ¢usuke. Mocksa, “TIpoceemenue”, 1973. —c. 289.
WU.E. Upopos, U.B.Cagenses, O.M.3amma. CHopuuk 3amay no obmei ¢usuxe. Mocksa “Hayxka”,
1972, —.255.
E..Bytukos, A.A.bsikoB, A.C.KonaparteeB. ®usuka B 3anavax. Jlenunrpaz, 1976. —.160.
A.A. Topsar, KO.M. Buco4aucskuii. MeToanka po3s’a3yBaHHA 3a1a4. Ykropoa, “Isa”, 2006. —.156.
B.M.Benna, LII. Ctyaensk. 3amadi 3 ontukd. Yxropon 2005. —c.192.
3aranbHa ¢i3uka, 30ipHHK 3a1a4, 3a 3araabHOI0 peaakuiero I.T. 'opbauyka. Kuis “Buma mxona”,
1993. —¢.358.
I1.MscuaukoB, M.OcanoBa. [Toci6HUK 3 (i3uKkM 719 BCTYIHUKIB 0 BTy3iB. BumasHuuTeo “Buma
mxkona”, Kuis, 1969. —.182.
JLI1.Bakanina. B.€.Benonyukin, C.M.Koszen. ta in.. 36ipaku 3amad 3 ¢isukn. BumaBHMUTBO
“Buma mkona”, Kuis, 1970. —c.447.
C.V. TI'onuapenko. KonkypcHi 3aaaui 3 pisuku. Bugasaunrso “Texnika” Kuis, 1970.-¢.459.
®du3uKa, METOAHYECKHE YKa3aHHi U KOHTPOJIbHBIC 3aJaHUs IS CTYJAEHTOB-330YHHKOB. MockBa
“Beicmias mkona”, 1983. —.160.
Coxonosry IO.A. ®izmka: JloBiZHMK 3 NpUKIadaMH po3BA3aHHA 3adad. — X.. Becra:
Bunasuunrso “Panox”, 2008.-464 c.
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18. I'easdrar U.M., I'enpenmreiin JI.€., Kupuk JI.A. 1001 3agaqa mo ¢usuke ¢ pemeHuamH. 1998,
XapbskoB-Mockga.

®I3UYHHUMN NPAKTHKYM (METOJHUKA JIABOPATOPHHX POBIT
1. Pizax B.M., Xuxapes B.M., Kosaa €.T., Cemax, JI.T'., F'opear A.A.. Mexanixka, MOlIeKyJIIpHa
¢izuka i TepmoanHamika. Yxkropog 2002. —c.134.
2. JlabopartopHblii mpakTHyM mo ¢wusuke, mox pemakuueid A.C. AxmaroBa. Mocksa, «Bricmas
mkona» 1980. —. 360.
3. @i3uuHMi NMpaKTHKYM 4.1, 3a 3aransHOI0 pepakuieio npodecopa B.I1. Jlymenka. Kuig, 'onoBHe
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8.2.4. Indopmaniiini pecypcu B Mepexki InTepHer
http://physics.zfftt.kpi.ua/mod/book/view.php?id=299&chapterid=50
https://ela.kpi.ua/bitstream/123456789/3578/1/12-13-136.pdf
http://ignatenko.sumdu.edu.ua/wp-
content/uploads/%D0%BA%D0%BE%D0%BB%D0%B8%D0%B2%D0%B0%D0%BD%D0%BD%
D1%8F.pdf
file:///C:/Users/Admin/AppData/Local/Temp/Znpddtu 2017 1 _44.pdf
https://docs.google.com/viewer?a=v&pid=sites&srcid=dXpobnUuZWR1LnVhfHZsY WRpbWIyLXpo

aWhhemV2fGd40OiM2NGU3ZDhINJA2NJINGY
https://docs.google.com/viewer?a=v&pid=sites&srcid=dXpobnUuZWR1LnVhfHZsYWRpbWIlyL Xpo

aWhhcmV2fGd40jdiMTQxMjlzZTgzYzE3YTM
https://docs.google.com/viewer?a=v&pid=sites&srcid=dXpobnUuZWR 1 LnVhfHZsYWRpbWlyLXpo
aWhhemV2fGd40iRmNDI3NjIhlMWVIMTNmNzU

http://www.phys.univ.kiev.ua/exphys/Optics/2 5 V0321-05.pdf
file:///D:/39729/DATA/d0%20druku2020 01/Electromagnetic%20Spectrum_01.pdf
https://www.youtube.com/watch?v=MzRCDLre1b4

NEPEJIK 3ATAY

Tema 1. MEXAHIYHI KOJIMBAHHS. JOJABAHHS KOJIMBAHD.

3anaua 1.1
KoxHe KOHKpETHE BiJIbHE FapMOHIYHE KOJIMBAHHS, K€ OMUCYEThCS PIBHIHHSAM:
x(t)=Acos(w,t+a, )
Tl i

: . 55 a .
xapam*epmymca SHa4YCHHAM aMIIHlTy,H.H A 1 3HAYEHHAM II0Y9aTKOBO1 fl)aBH 0. Bu3HauuTH g1
= 0 v=Vv

MapaMeTpH IS JAHOr0 PIBHAHHS KOJIMBaHb i3 MOYaTKOBUX YMOB, TOOTO KOJTH 5 0.
3anaga 1.2
i =01s n(t - E]
KonuBaHHS BaHTa)Ky Ha MPYXKHHI Macoio KI' ONHCYEThCA PIBHAHHAM y=b 2/,
BuzHagnTtH:

1. AMmuiTyay KOJHBaHHA (ym);
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Kooy uacrory (@) ;
Yacrory (f);
Tepion (T) ;

[TouatkoBy dazy (‘PO);
IToBHY eHepriio (E);

MakcuManbHy MBHIKICTE PyXy BaHTaxXy (Vm) :
Koediuient xoperkocri npyxurn (K).

PR ok BN R R T D

3amauva 1.3

HudepeHniiiiine piBHAHHA pyXy MaTeMaTHIHOTO MasTHHKA Ma€ BUTILAL:
o+ %sin a=0

. (D

. = . x -
Sxmo S =& 1o nepion konuBane T 33a€ThCA PIBHAHHAM:

9 2
1 i 1+[1] sm25+[l-3] sin? &4,
g 2 2 |23 2

SIxmio sino = o, TO MePioJ KOJMHBAHb T BHPAXXa€cThCs PIBHAHHAM:
T =2n L
g )

BusnaunTty 11 AKUX KyTIB ¢ nepion T me nepesumnye nepioa T B 1,01 pas.

@)

3anmaga 1.4

Po3paxysatu i1 noOyayBaTy rpa@iky 3MiHH 3 9aCOM KiHETHYHOL v ® MOTEHILAIbHOT W, ()
' ‘ x(t):xmsmlmt+a0) a,=0 t, =0
€Heprii UIs rapMOHIYHOTO KOJMBAHHA: , SKIIIO npu ; 2
i o X o T =0 w
3 Z& A _4x . 3HaliTH MOBHY EHEPTil0 KOIHMBaHb

T
4,

3amaua 1.5
Ocnmrorpama 3aryxarounx komueaHp Mae N=20 xomuBaue. AMILTITYIa NEPIIOrO KOIWBAHHA

A=3T ym i HACTYITHOTO Ar=2T . BBaxaroum, IO 9ac HPOTArOM SKOTO BinOyBaroThes Ii
xomusanns nopisrioe 0,01¢], pusnauntn:

TMepion (T, 4acToTy (f) i KOJIOBY YacTOTy () xonmsans.

JlorapudMmidHuHN IEKPEMEHT 3aTyXaHHs KOJIHBaHb (A).

KoediuieHT 3aTyXxaHHS KOIMBaHb (B) .
Crany yacy (TO) y
KoedinieHT onopy cCHCTeMH (r).

XBUIbOBHH (XapaKTEPUCTHYHHIT) OMIpP CHCTEMH (P) ?

SO vl 8 e e

JloOGpoTHiCTE CHCTEMHU (Q)
3anaua 1.6

m : e X=X;—X, =03
BanTak , 1110 BUCHTH Ha MPYXUHIi, PO3TATYE Ti Ha BEIMIHHY 1~ X2 =Y M. BuzHauuTH:

1. JKopcTKicTh MpYKHHH.
2. PoGoTty, BUKOHaHY CHIOIO TSXKIHHSA IIiJ] 9aC PO3TATYBaHHS [IPYKUHH.
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3. MakcumanpHy MBHAKICTH, sIKOI HaOyae Tino, O 3AIMCHIOE KOJMBaHHA, AKIIO 3HMKHE CHIa
TAXKIHHA.

4. KonoBy 4acToTy, 4acTOTY i Hepioj KOJMBAaHb JAaHOTO BAaHTaXy Ha MpYXHHI (OMH 3 BapiaHTIiB
[LOTO 3aBJIaHHA MOJXKHA MEePEBIPHUTH eKCIIEPUMEHTAIBHO, 310paBIIH IEMOHCTpaLIHHY YCTaHOBKY).

5. JIOBXHHY HHUTSHOrO (MaTeMaTHIHOrO) MasTHHKA, SKHH MaTHMe TaKMH IIepioJ KOJHBaHb, fK 1
JAaHWH BAaHTAX HA MPYKHHI (Pe3yIbTaT MOXKHA 3aNPONOHYBATH NEPEBIPHTH €KCIIEPUMEHTAIHHO)

3amava 1.7

AMIutiTya 3MioIeHHS BHMYIISHHX KOJMBaHb Tila NpH MaJEHBKIH YacTOTI BHMYIIYKOHOl CHIIH

Ag =3 MM, a TIpH PE30HAaHCI Ap=33, KoegimiesT 3racaHHs HadaraTo MCHIIHH 3a OJHHHINO.
Bu3znaunTH J0OPOTHICTE CHCTEMH, JIOTapH(MITHHH IeKpEMEHT 3racaHHs.
3anauva 1.8
Apeometp macoro M =0,050 gr 3 yuminapuunoo Tpybkoo pamiycom R =03 cm mmasae B

PO3UHMHI CipYaHOi KHCIIOTH i TOKa3ye, mo ryctuna posunny P =127 T/cM™ | fxmo 3mictute mpunan
10 BEPTHKATi HA Maly BEIHYMHY i BiIIyCTHTH, TO BiH MOYHE KONMBATHCS. BBaXau¥ KONHBAHHSA

He3racal4uMHu, BH3HAYMTH iX  mepion 4 b Bu3HauuTH  3aJ€XHICTH T(p) npu
p =1000; 1300; 1600; 1900 kr/M° o6y ysars rpadix.

3anaua 1.9
i oS £ . - e
ApeoMeTp Macowp = 0,060 xr 3 pazdiycoM TpyOKH R =03 ¢m sactasisiiorh KOJIMBATHCH B

. . _ 3 : . :
pimuni ryctunoio P =13T/CM” o eprukani, Hanatoun oMy ModYaTKOBE HEBeTHKE 3MillleHHs. 3a gac
t=30 c apeomerp 3milicroe 10 xonuBaHs. BusHauuth KoedimieHT omopy ! mpH KoMHBaHHI

apeoMeTpa | KOCPILIEHT 3racaH s B, avakox &% N, T Q. Pyx piunii He BpaxoByBatH.
Tema 2. MEXAHIYHI ITPY>KHI XBHJIL 3BYK.

Sanava 2.1.

MiK TONIOCAMH €/eKTPOMATHITA HATSIHYTA CTPYHA JOBXHHOW0 | = ™ niamerpom d=1MM o
CTPYHI MPOIMYCKAIOTh 3MiHHMI cTpyM dactotoro =50 I'u. ITpu HaTarHeHHi cTpyHu cunoro F=2,8 H Ha Hil
BCTaHOBITIOETHCS 1T’ ATh HAMIBXBWIG, BusHauuTh ryctuHy (P ) MaTepiany cTpyHH.

{Bianosiie: P =8,910° ki/m’).

3angaua 2.2.
JlBa KaTepd pyXalOThCA HA 3yCTpid OAMH OZHOMY. 3 IIEPLIOTO Karepa, SIKHMH pyXaeTbes i3

IMBHIKICTIO V1 =10 w/cex, momacTnes YOLTPAIBYKORMIT CHTHAN TACTOTONC fi—so o, axmit
X 3 . : } i o ’ﬂ 3
MNOMIMPIOETECA y BoAl. CurHan, micns BitOMBaHHS BiJ Apyroro karepa, OyB NpHIHATHH HA IEpPIIOMY

KaTepi 3 4aCTOTO f3=52 xI'u. Bussaunts meuaxicts pyxy V2 mpyroro karepa. ITo6yaysaru rpadix

samexmocti 12 pin V2.

(Bignoeiab: V2=195 M/CeK).
3anauva 2.3.

ITinBOMHMI YOBEH, PYXaIO4HCh i3 WIBHIKICTIO Y =15 M/CeK, IOCHIAE YIbTPa3BYKOBHH CHIHAJ
vacrororo f=40 k' Mo HanmpsMKy pyxy. CurHan, BigOuBIIMCH Yy BOHi Biil HepyXomoro Gap’epy,
MOBEPTAETHCA N0 YOBHA. BusHaunTH pisuuiio 9actot ( Af ) mpuiHATOrO i MOCTAHOTO CHTHATY.

(Binmosigs: Af =0,836 xI'u).



Tema 3. ENEKTPOMATHITHI KOJTUBAHHSA TA
EJIEKTPOMAT'HITHI XBHJIIL. CBITJIO.

3amaua 3.1.
B Ko, AK€ CKI4Ja€TbCs i3 MOCHIA0BHO 3°¢qHaHMX pesucTopa onopom R=20 Om, KOTyiuKu
IHIYKTHBHICTIO L=1,0 ma[H i KOHZEHCAaTOpPa €EMHICTIO C=0,10 Mx®, miec CHHYCOIaJIbHA
eJIEKTpOpYIIiifHa CHIa (E ) (muB. Mai.). BUSHAYHTH LHUKIIYHY 4acTOTY (@) €JIEKTPOPYIIiHHOT CHITH,

. S wemrl e rreer e TTaTTAt A ATTATTATTe merATreTrrre Atetreis £ R
IIPpH AKINM B KO IIaCTVIETE POICIHENC, PCIOIIZICIIC 3NaUCIIE CTPyYMY PY; ziafitu AEHICIIE BIIgHCIIA
J ¥ ] I

Hampyr (UR), (UL), (UC) Ha BCIX €IEMCHTaX Koja, AKUIO JiI0Ye 3HAYCHHS €JCKTPOPYIIIHHOI CHIIH

Ep=30B.
it l
*[] =

o
E
(Binmosije: wP=l,0-105pa,n/c; "P=1,5 A; UR=30 B; UL:ISO B; UC=150 B).

3amaua 3.2.

HoBectH, mo A1t cTpyMy BUIBHHX KOJHBaHL IHIYKTHBHHH OMIp KOTYIIKH (RL) , 9H EMHICHHH

omip KOHAEHCaTOpa (RC) IOPIBHIOE XapaKTEPUCTHIHOMY OMOpPY KOHTYPY (p) )

3amaua 3.3.
KonMBaNBHAH KOHTYD CKIAJaeThed i3 KoHaeHcaropa emuicTio C=5,0 Mx® i korymku

IHAYKTUBHICTIO L=0,200 I'u. Bu3HAYNTH MaKCHUMaNBHMH CTpYM B KOHTYpi (I max), SKIIO
U

MAaKCHMAJhHA DI3HUIS MOTEHIIANR Ha o0knmankax KoHneHcaropa ~ max=90 B. AxtuBHuM onopom

koHTypy ( R) 3nextyBatn.
(Bimosizs: ! mex=0,45 A).

3amaua 3.4.

MaeMo TocTiIoBHO 3’€mHaHi pesuctop omopoM R=3,9 xOm i xoraencarop emuictio C=0,25
Mk®. BuzHauuTH BKa3aHi HW)KYE MapaMeTpH Li€i AUIAHKH KOJIa NPU CTPYyMi MPOMHCIOBOI YaCTOTH ( f
=50 I'm):
€MHICHHH omip Koaa ( Re );

ToBHwit (kommiekcHuit) omip (£ );
Koedinient motysxuocti ( C0S¢ ),
e :
3cyB (a3 ('?7} MDK CHJIOK CTPYMY 1 HAIllpyromo;
SIxoi 1HZYKTHBHOCTI (L) KOTYHKy Tpeba NpHEeIHATH NOCTIZOBHO 3 PE3HUCTOPOM ( R )i

xonaercaropoM ( C), mo6 B xomni crocrepirascs pe3oHanc?
(Bimmorine: L =40 Tn).

e



Tema 4. ®OTOMETPIA,

3agava 5.1.

ToukoBe IKepeno CRiTAa S OCBITNIOE TOPH3OHTANBHY noeepxaro MN (nus. manromox). Sk
3MIHMTBCS OCBIT/ICHICTS B TOYLl A, siKa 3HAXOAMTHCA Mifl IKEPEIOM CBiT/a, AKIIO 3 OOKY BiJ JKepeia
(S) Ha Takiii camill BiACTaHI K i OCBITIOBaHA TOBEPXHS, PO3MICTHTH IIocke a3epkano (<), ske
BiGHBaE CBITIO B TOuky A.

S/

]

AN

M ' N N

{(Bianosigs: —1,12 =0)

3amaya 5.2.
OmniBaHi B 9ac BEeCHAHOTO 1 OCIHHLOTO piBHOAeHHA COHIIE CTOITEL Ha €KBATOPi B 3CHITI. Y CKUTLKH
pas3iB y LeH 9ac OCBITJIEHICTh MOBEPXHi 3eMITi Ha exBaropi Outbma ocBiTiIeHoCTi 3emii B Kuesi, skuii
JIeXKATPH Ha mHpoTi 50°,

(Binmosime: Spe K =1,56).

3agaga 5.3.

Jlammia, mifBilleHa Ha HATII JO CTEIl, Aa€ B TOPH30HTAIBHOMY HaNpAMKY cwiy cBitna | =60 k.
Slxwii morix ceitna @ namae ma xaprumy nmomero 0.5 M, MO BUCHTL HA BePTUKANLHIN CTiHII HA
BiZZam 4 M Bil JaMIH, SKIIO HAa NPOTHIEXKHIH CTiHI BHCHTH BEJMKE A3€PKAI0 HA BiACTaHi 2 M Bix
nammu. IloGyaysatu rpadik 3amexsocti csitnosoro motoky (@), sxwmii nmamae Ha KapTHHY Bil
BincTani /, sika BU3HAYae BiACTaHb Bix mkepena o asepkama @ (/)? /=0,1m,05m, 1M, 1.5 M, 2 M,
4,0 M.

(Bigmosigs: @=2,34 1m).

3agaya 5.4.

Tonka 36upaneHa JiH3a 3 poxycHow Bimnammo ! =15 cm i miamerpom D=5 cm nae so6paxenns
CoHlig Ha expaHi, AKHH PO3MIILlEHHH HOPMATBHO 10 COHAYHHX MPOMEHIB (OUB. MaMOHOK). HexTyroun

BTpaTaMH CBITIA B JIiH31, 3HAHTH CEpPEIHIO OCBITICHICTH 300paXKeHHS, KM scKkpapicTh CoHI Be

=1,510° ko/m>. BpaxyBartu, mio e/ R= @ ne lc - paniyc COHSYHOI MOBEpXHi, R _ gincrams Big
3emni go CoHig.

C
o — 2a
ye

(Bigmoeims: E ,=1,310%1x). I
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Tema S. TEOMETPHYHHA (TIIPOMEHEBA) OTTTH KA.

3anaua 4.1
3a 1ONOMOTOI0 BTHYTOro cdepHyHOro I3epkana MOTPiOHO oXepxaTH HificHE B IOBa pasH
sGinbiuere (K=2) so0pamenn npeameta. POspaxyBaT Ha AKii siactani {(9) sia gsepraia 1noipiGuo
IIOCTaBUTH NPEAMET i Ha AKiif Biacrani (b) Bix m3epkana Oyne 300paxkeHHs, KO paxiyc KPUBH3HH
m3epkana R=60 cm. Bianosigs mepesipuTH 32 JOMOMOTOI0 PHCYHKa, IKHH BiANOBigae yMOBIi 3amadi.

(Diasraisss i sis R0 545%
o 1OIIOBIIE. q 4.} CM, U=

U CM )}
3anaga 4.2
Ha sxiif BincTaHi Bin oOnMyys mMoTpiGHO TpUMaTH BrHyTe cpepuyHe A3epkano 3 (OKYCHOI
Bifgnanmo f =20 cn nng toro, mof onepwarn 26imnmens y S pazis {k =5) 308paxenns ofmwms?
BukoHaTH BiANOBIAHNMIT PUCYHOK.
(Bignosigs: 9=24 cm).

3anaua 4.3
Ha ckifHy miuockonapainenbHy IIACTHHKY TOBIIHHOK /=2 CM majia€ mpoOMiHb CBIiTNa IiZi KyTOM
o

=45°, TlokasHuk 3amoMNeRHs ckia cwm=1,5. lokasats, mo NpPOMiHb, SIKHH TIPOHMIIOB uepes
MIACTHHKY, NapanensHui nananodoMy npoMento. 3malfite sigzans Mix muMu npomensyy. Buxonaty
MAJIFOHOK.

(Bignoeime: d=0,7 cm).

3anaua 4.4
3anomror4Hil KyT piBHOOEApEHOT npu3MH AopiBHIOE 15°. MOHOXpOMaTHYHHI POMIHE CBITIA
naznae Ha 6iuny rpass mig kytoMm 10°. 3HaliTH KyT BiAXWUICHHS NPOMEHS BiJ MOYATKOBOTO HANPSMKY,
SKIIO MOKa3HHUK 3aJOMIJICHHS MaTepialy MPU3MH Ui LIBOTO MPOMEHs nopiBHIOE 1.8.

2:18)

MDimpiag s S —
DILANUEBIAb. UV T I8 16 ).

3apaya 4.5
Ha mpsvoxytay pismoGeapeny cxammy mpusmy ABC, noxasmmx sazomaemms sxoi 1-1.6,

TNEPICHANKYIIAPHO 10 MoBepxHi AB (nMB. pUCYHOK) majnae mpomidb csitia KL, Pospaxysartu, uu
BinOyneThcs Ha rpani npusmu BC nosme BHyTpilmHe Bin6uBaHHA mpoMeHs. Skuit HalMeHTHit
3aJIOMJIIOIOYMI KyT TIOBHHHAa MaTH Tpu3Ma, mo0 BiAOynocs SBHIlE MOBHOTO BHYTPIIIHBOTO
RinOuranas mpomens KL ? Y

=iy
Op-v I\
i NN N
L] L} 3
M N
K L ‘R
T - \‘\
Y
A B
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(Bimmogige: £LABC=3842".

Tema 6. IHTEP®EPEHIIA CBITJIA.

3anava 6.1

Ha cKIsHY IIOCKONapaieibHy MIaCTHHKY 3 MOKAasHMKOM 3anomienns /1= 1,5 mamae cBiTio 3

e C o Ad s i i
HOBKKHHOK XBUil ~0=010 ~ ™ i3 cTyTiCHEM MOHOXPOMATHYHOCTI =D iU 7w fid KVTOM Tiafiaes

=45°, Tlpu siKiii MaKCHMaJbHil TOBIIMHI MIACTHHKH iHTepdepeHNiiHa KapTHHA Y BIAOHTOMY CBITII
Oyne mie crocTepiratiuck 4iTkow?

(Binnmorins: hmax =0,27 mm).

3apava 6.2
IT10CKOBHIYKJIa CKISHA JiH3a, BHIYKIOK IIOBEPXHEIO BCTAHOBJIEHA BIIPHTYJ Ha CKISAHY
TIOCKONAPATENRHY MHACTHHKY, Panive KDURWIHE RUMVKAO! IOREDXHI NiH3u N, NOBKWHA XBUI CRITHA
A . 3uaiiti mupuHy Ar kinbiig HeroTOHA B 3aJI€XKHOCTI Bifl oro paaiycy B oﬁnacn, meAr<<r.

=T
(Rimmomims: = KT~ 'KC ™ ary,

3anava 6.3
V nocrizi FOura minury B ocsiTmooTs MOHOXPOMATHYHHM CBITJIOM 3 YaCTOTOIO
V=010 ¢ . BusHauWTé TDU NEPIIMX KYTH, [/l AKWMH COOCTEDIrAKOThCH IHTEDMEPEHIIHHI

MaKCHMYMH, SKIIO BiCTaHb MIX IIIIMHAMHU CiD nopieaioe 0,09 mm. Hlinuun CiD pO3TaIioBaHi
CHMETPHYHO BifHOCHO yiHii BA.
k tgeg oo Kk 901 A o
(BignoBiab: =, =0, =0U; =I, =d, =0,0055 paz;
k93 4 92
=2, = d, =0,011 pan).

Tema 7. [INMPARILIIN CRITJIA,

3apava 7.1
MixX TOYKOBHM /KepenoM cBiTna (momxuHa XBHII A=0,5 MKM) i €KpaHOM DO3MiCTHIH

Aiadparsy 3 KpyraHM OTBOpOM paliycomM ' =1 mm. Biacrani sia gladparsu A0 ZKepena Ta SKpaiy
. y . . P
BiAMOBinHO piBHI ~ =1 M, '0=2 M. Sk 3MIiHHTBCA OCBITICHICTH €KpaHy B TOYI = , SIKA JIEKHTH

HABMPOTH LIEHTpa OTBOPY AiadparMu, AKImO Aiadpparmy 3abpatn?
{BIINORI L IMEHNTHTRCS B YOTHPYU Da3u ).

3apava 7.2

Ha minMHy mazae HOpMalbHO MapajebHui My40K MOHOXDOMATHYHOTO CBiTna. Po3mimieHa 3a
[IUTHHOIO JIIH34 3 (QOKYCHOK BIACTaHHIO R POEKTYE Ha CKPaH OU(PaKiHHY KAPTUHY Y BUTTLAAL
CBITJIMX 1 TEMHHX CMYT, 110 4epryroThes. [lIupuHa HeHTpanbHOI CBITIIOl CMYTH
b=5 cm. Sk moTpiGHO 3MiHWTH UMIMPWHY LIUTMHH, MO0 LEHTpaabHA CMyra Ha €KpaHi 3aliMana BeCh
CKPAH TIPH OVZ-AKiK UIKMpHHI eKpaHy

a a : -
(Binmosime: 2 12f 80)
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BuszsauuTH J0BXKHHY XBHII MOHOXpPOMAaTHYHOIO CBIT/Ia, L0 MMajac HOpMaIbHO Ha AUdpakuiiny
peuriTky 3 nepiofiom d = (@+b)=2,2 mxm, sxmo KYT MDK MAKCHMMYMaMH NEPIIOro 1 APYroro mopsakis
cniektpa 49 =15°.

(Bignosige: A=0,54 MkMm).

3amaya 7.4
TIpH sIKOMy MiHIMaTbHOMY 9HCTTi ITPHXiB An(pakuiiizoi pemitkn N, sxmo d=(a+b)=
=2,9 MKM, MOXKH2 PO3JUIMTH KOMIIOHEHTH AyOneTy »KOBTOI JiHII HaTpii0, JOBKHHHM XBWIb SKHX
CKJIaJaloTh: '11 =5890 A, Ao =5896 A°.

M 2
PO [N ¥,
Bimosim: | Hh-%2) ).

Tema 8. HOJIAPU3ALLA CBITJIA.

3apava 8.1
Bugectn 3akoH Bprocrepa 3a nonomororo Gopmyn O@penens:
o sn?(i—r) B tg%(i—r)
L7 L gn(i+r) 0T tg(i+r)
3apava 8.2

INpuponne cBiTIO Magae mix KyroM BplocTepa Ha TIOBEPXHIO CKJIa MOKA3HUK 3aJIOMIIEHHS SKOTO
N=1,6. Busnaunru xoedinienT pindusanas R
(Bimmosins: R=0,10 a6o 10%).

3apgava 8.3
BusnauuTt 3a gonomororw Gopmyn Openes:
r g, SEl=1) _,; 1g%i=n
L7 L sin(i+r) , W tg(i+r)

KoedimieHT BinOMBAHHSA MPHPOIHOTO CBITJIAa MPH HOPMaJIBHOMY MaiHHI Ha MOBEPXHIO CKJIA MOKa3HUK
3anomicHHS sxoro 1=1,50.
(Bignosigp: R=0,04 a6o 4%).

3amauga 8.4
[Ty49oK MPHPOJHOTO CBIT/IA MAfa€ Ha MOJIiPOBaHy MOBEPXHIO CKIISHOI IUIIACTHHKH, SKa 3aHYPEHA B
piguHy. BinOutuii Bil MIaCTHHKH IMydYOK CBiTIa yTBOpro€ KyT $=97° 3 mamaro4mm Imy4koM (IIHB.

MAIIOHOK 34). BU3HAYMTH TOKa3HHK 3aJIOMJIEHHA DiIMHM 'M, SKIIO BiZGHTE CBITIO MaKCHMAIBHO
HONSIPH30BaHE.

(Bigmosins: ™M=1,33).

3anayga 8.5
N;

JBa HiKOIA i Na PO3MiIeHl TaK, IO KyT MDK IXHIMH I[UIOIIHHAMH NPOITYCKaHHA CBITIa

a= : : i , i
CKITajae 60°. BusHauHTH B CKUIBKH pa3iB 3MEHIIUTHCSA IHTEHCHBHICTD IPHPOIHOTO CBITIA lo:
1. Tlpu npoxomxeHHi yepe3 OQHH HIKONb Ny -
2. Ilpu npoxopxeHH1 gepe3 00HABa HIKOJIA.

Koedinient nornunanns csitia B Hikonai K=0,05. Brpatu na Bin6usanus cBiTia He
BPaXOBYBATH.
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Tema 9. ATMCIHIEPCIA I ABCOPBIIA CBITJIA.

Tema 10. TEIUIOBE BUITPOMIHIOBAHHSI.
3AKOHH TEILJIOBOI'O BUITPOMIHIOBAHHA.

3apaga 10.1 (26—1, @ipranr)
Enepretnuna niu cnoxwusae noryxsicte P=500 Br. Temneparypa fi BHyTpimHb0i noBepxHi
TIpH BiKpUTOMY HeBennKoMy otBopi aiamerpom d=50 cm pisna 700 °C.
3aBnanns 1. Slka yacTHHA CIIOXUBAHOI MOTY>XHOCTI PO3CIIOETHCA CTIHKaMH?

3anmaga 10.2 (26-2. ®iprasr)

Bons(dpaMoBa HUTKa PO3XKAPIOETHCA Y BaKyyMi CTPYMOM CHJIOKO 11=1,000 o IO TeMmepaTypH
Ty=1000 Ipu axifi cwai crpyMy HHTKAa pOKapHTLCI [0 T2=3000 g Koedinienr
BHIIPOMIHIOBaHHA BOJbGpaMy i HOro MHTOMHIA Omip, IO BiAMOBiJAIOTH TEMIEPAaTypaM TiraT2
, Am~OE A =0308 o 06700 s P 9800

piBHI,

L ]

3anaga 10.3 (26-3. ®ipraxr)
B crnextpi CoHIM MakCHMyM CIEKTPaJbHOI T'YCTHHW EHEpreTHYHOI CBITHOCTI NpHUNajae Ha

JOBXHHY XBHII ho=047 \ikm. Hexait CoHue BHNPOMIHIOE SK aOCOMIOTHO YOpHE TiJIO, 3HAWTH
IHTEHCHBHICTh COHAYHOI pamianii (T'yCTHHY NOTOKY BHIIPOMIHIOBaHHA) MoOmu3y 3eMili 3a MeXaMmu il
atmocdepn.

3amava 10.4 (264 Dipranr)

BHKOpHCTOBYIOYH pe3yNbTaT, OJEpKaHHH B 3amadi Ne3, BH3HAUMTH TeMIEpaTypy, LIO
BCTAHOBHMTHLCH B TOHKIH IUIacTuHIIl (0 SKOi HarpiBa€ThCsl TOHKA IUTaCTHHKA), KA po3MinieHa noGmmsy
3emimi 3a Mexamu 1i atMochepu mnepneHAMKyIsipHO npomeHsM Conud. BBaxkaTtu Temmepatypy
IUTACTHHKH OIHAKOBOIO Y BCiX 11 ToukaX. Po3risHyTH ABa BUIIAOKH, BBaKAIOYH IUIACTHHKY TiloMm: 1)
abCoMIOTHO YOPHUM; 2) CipuM.

3apaua 10.5 (265 Pipranr)
Buxoaaum i3 CriBBiAHOMIEHD!

dR,
"VT="av (1)
pi(
Re= ] ryrav
0 ()
Ta
dR,
% i (3)

3HANTH CIiBBiAHOWEHHS MiX BemuuuHamu 'A.T Ta 'v,T , AKi XapaKTepH3yIOTh CHEKTpaibHy I'YCTHHY

€HepreTHYHOI CBITHOCTI Tija. 3anucatu Gopmyny Ilnanka ans BenUIHHU % i

3amaya 10.6 (266 dipranr)
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AR

BuznauuTH 3a gornomororo dopmynu Ilnanka eHepreTudHy CBITHICTE —' ‘e abCOIIOTHO YOPHOTO

Tijla, KA MPUXONUTHCA HA BY3bKY AUISHKY JOBXHH XBHIb A= 1018« , KA BiAMOBiZa€ MakCHMyMYy
CTIeKTpaNbHOI TyCTHHH €HEPTeTHIHOI CBITHOCTI TIpH Temnepatypi Tina 1=3000K .
3amaga 10.7 (IpomoB Ne 5.247)

Jlano nBa abCONMIOTHO YOPHHX JJKEpena eleKTPOMArHiTHOTO BHIIPOMiHIOBaHHA. Temmepatypa
nepuioro mprepena T,= 2700 K. 3HaiiTu Temnepatypy Apyroro mikepena T,, SKIIO JOBXHHA XBHII, AKY
BHIIPOMIHIOE JIpyTe JDKEepesio, BiMOBiae MakCUMyMy HOro BUIPOMIHIOBaNbHOI 37aTHOCTI 1 € Ha 0,4
MKM OiIbIla BiZi JOBXKHHH XBHIIi, SKy BHIIPOMIiHIO€ mepire mxepeno. [locrilina BemmunHa 3akoHy Bina

. = -3 ; :
pisra C; =2.9-107 M K  OGumciury N0BKHHM XBHIb IEPLIOTO i APYrOro JHKEpeNa, i BCTAHOBUTH
gu Oyne 6a9uTH X JIIOACHKE OKO.

3agaua 10.8 (T.1O.)
O6urcnuta Temneparypu T, i T, [Uls MaKCHMyMY elIeKTPOMarHiTHOTO BHIIPOMIHIOBaHHS CBITIIa

abCOMIOTHO YOPHOro TiNa, Ui NOBXHH XBH/Ib A, =0.38mrm 1a A, =0.76MkM  Buspaumtn BincoTox
NOTY>KHOCTI BHIPOMIHIOBaHHS, SKHWi NpUNagac Ha MaKCHMYM €leKTPOMarHiTHOTO BHIIPOMIHIOBaHHA

Ay =0.38mrm 13 A, =0.76MKM  [Tocridini BemumuM a1a mepmoro i apyroro 3akoHy Bina Gpartu

C,=29-10°u-K _ s Bm
. ‘- C,=1.30-107 ————r . )
PIBHUMH: Ta m” - K° . Tlocri#ina B 3akoHi Credana - bonsumana
c=567-10" ;B—’”K“
MK,

3amaqa 10.9 (Bonskenmreiid B.C.)
OGuucauTH, SKy NOTYXHICTh Tpeba MiIBOAUTH KO YOPHOI MeTaneBoi KylIbKH paaiycom 7 = 2em
mo6 migrpumyBaTH Horo TeMnepatypy Ha 27 K Buie Temreparyps HaBKOJIHMIIHBOTO CEPENOBHIIA, KA
pisua 20 rpamyciB llenbcis. BBaxkartu, mo Tenno KynbKH IIapHKa BHTPAYacThCs TiIBKM HA

s Bm
. ; - ; a=5.67-103—2 -
eJIeKTpOMarHiTHe BunpominioBanHs. [locriiiHa B 3akoHi Credana-bonbumana MK

Tema.11. POTOEJEKTPUUYHUN E®EKT.

3amaua 11.1 (Bymok Benrep)
OGuncIHTH 9epBOHY MeXY (oToedekTy Ims 1esilo, AKIIO NPH ONPOMiHEHHI Horo $ioneToBHM
ceiTioM foBXuHOK XBWwii 400 HM, MakCHMMajdbHAa MBUAKICTh BHOMTHX (DOTOENEKTPOHIB JOPIBHIOE

0.65-10°m/c.

3amaga 11.2 (benna)
CRiTiOBUH TIOTIK, AKkuM cknagaethes 3 N =5-10" doToHiR cRiTna, sKi MaOTh €HEPriio, 110
A=300nm =45 uA
¥ R L o

BiMOBinae DOBXWHI XBHII najgac Ha (OTOYYTIHBHH Map 3 YYTIHUBICTIO Bm .
3HalTH KiTEKiCTE HOTOENEKTPOHIB, SKi BUBITEHAIOTECSA TAKHM IMITyThCOM CBIT/IA.
3anmaya 11.3 (benua)

TloBepxHs MeTady OCBITAIOEThCA CBITIOM 3 JoBkuHO0 xBwi 4 =350nM, [lpu nmesxomy
3aTPHMYI0UOMY NOTeHIiam GOToCTpyM cTa€ piBHUM Hymo. IIpu 3MiHi XBuii Ha 50 "M, satpumyrody
pisHMIIO noTenuianis Tpeba 36umbmuTH Ha 0,59 B. Busnaumth 3apsan enextpona. Crama Ilmanmka

h=6.62-107 [oic-c [IBuakicTh cBiT/IA Y BaKyyMi NpuOIM3HO piBHA C=3-10°m/c,

3amaua 11.4
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BH3HAa4YHTH MIBHJIKICTh, 3 SKOIO TOBUHEH PYXaTHCS €JIEKTPOH, 1100 Horo KiHETHYHA €HEPris Oyia
piBHa cHeprii ¢oroHa 3 AoBkuHOK XBwi JopiBHIoe 5000 A°. IlIBmaxicTh cBiTIA y BakyyMi

C=3-10"#/¢  Crana Inanxa /' =6.62-107 e ¢ Maca criokoro enexrpona ™. =9-1- 107" k2

3amaqa 11.5 (Ipoxos)
ToukoBe i30TpONHE /PKEPENI0 BUIPOMIHIOE CBITIO 3 JOBKHHOI XBHII A =589n M Cpitnosa
noTyxHicTs mkepena P = 10 Br. 3naiiTu:
1) cepenHio rycTHHY HOTOKY (DOTOHIB Ha BiACTaHi /' = 2cm Bin mrepena.
2) Bincrass Bijt [Kepena 10 TOYKH, [ie cepeiHs KoHueHTpauis Goronie n=100 cm .

Crana ITnanka b =6.62-107 ic-c |
3anaqa 11.6 (PumxeBHy)
Ilpn ocBiTieHHI MeTaieBOi IUIACTHHKH MOHOXPOMATHIHHM CBITJIOM, 3aTPHMYI04a Di3HMI

norenuianis pisHa 1,6 B. Slkmo 36imsumaTi wactoty CBITJIa y JBa pa3H, TO 3aTPHUMyI04a Pi3HHLA
noTeHnjanie pisea 5,1 B, BusHauutH depBoHy Mexy (Qoroedexry. Crama Ilnanka

h=6.62-10" [Ixc - ¢ IIsumicrs caitnay Baxyymi C = 3-10°2/ ¢ 3apsn enextpona €= 1,6-107" e

3amaga 11.7 (20.1)

Jlasep y GesnepepBHOMY peXHMi BHIIPOMIHIOE CBIiTIIO 3 HOBXHHOM XBHmi A =60004" mpu
noryxHocti 40 wminmiBar. Cximeku ¢oToHIB masep Bumpominioe 3a 1 cex? Crama Ilnanka

h=6.62-10" Joc-c IlIBuaKicTs cBiTna y Bakyymi npu6mmsno pissa € =3- 10°m/c,

3amaua 11.8 (20.2)

Ha MeTaneBy IUTACTHHKY T1aJa€ MOHOXPOMAaTHYHMII Iy4OK CBiTJIa 3 9acToTor vV =7.3- 10“ Hz .
UYepsoHa MeXa JUIS 30BHINIHEOTO (OTOeNeKTpHYHOTO edekTy, Il JaHOro MaTepialy IOpiBHIOE

nosxuni xpuwin A =56004°. BusHauuTyi MAKCHMAJIBHY IIBHJAKICTH BHOMTHX (oToenekTpoHis. Crana
[lnanka 7 =6.62- 107 orc - ¢, IIBuaKiCTE CRiT/IA Y BaKyyMi NpuOIM3HO piBHa € = 3-10°m/¢ . Maca
criokoro enexrpora Me = 9-1-107 ke
3amaqa 11.9 (20.3)
®oton 3 eHepricro 10 eB, magae Ha CpiOHY IUTACTHHKY 1 BHK/IMKA€ 30BHIIIHIH (bometpem

BusHauuTH iMmynsc (p), OTpMMaHMii IUIACTHHKOIO, BBaKAKOYM, HIO HANpAMH pyxy ¢ortoHa i
doToeneKTpOHA JieXKAaTh Ha OJHIN MPAMil, NEPNCHANKYIAPHIH 0 MOBEPXHI IUIACTHHKH,

Tema 12. ABUIIE KOMIITOHA. PEHTTEHIBCBKE BUITPOMIHIOBAHHA.
JIIOMIHECHEHIIIA.

3amaya 12.1 (T.1O.)
Pospaxysatu Mexy [IproeHa-XaHTa [l PEHTTCHIBCHKOIO BHIPOMIHIOBAHHS 3 PEHTI€HIBCHKOI

TpyOkm, o sxoi mpuxiageHa Hampyra 10 xeB. Crana Ilnanka h=6.62-10" Ioc-c 3apsan
enextpona € = 1,6-107" o
3amava 12.2 (T.1O.)

O6uMCIMTH MacCy Majgardoro i po3CiIHOro peHTreHiBchkoro Qorona B sBuili KommnroHa.
JloBxuHa XBuii (OTOHA IO PO3CiIOBaHHA AOPIBHIOE Ay =0.54" Kyt poscitoBannsa ¢ = 180° Crana
Mnaska /7 =6.62-10% e ¢ Ilsunxicts ceitma y sakyymi C=3-10°M/c. Maca cnokoro
enextpona M. =9-1- 10" k2

3anmava 12.3 (benua)
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Tuck mMoHoxpomaTHaHOTO cBiTia Ha TTOBEPXHIO, PO3MillleHy MepreHIuKyIspHo 10 MaJa9oro
CBiTNa, KopiHIoe 0,2 MxIIa. Koediuient BinGusanus noBepxHi R=0,3. JloBxuua B nagaryoro
MOHOXpoMmaTHyHoro citna 4 =500nM . Ofuucury weno oroHis, sxi mamaroTs mocexyHmM Ha
OIMHHIIO IUIOMII 1i€i moBepxHi.

3anaga 12.4 (Yepros)
Bu3sHaunTH KoHueHTpanito $oronis mo6muzy HOBEPXHi, AKIIO JOBXKHHA XBHITi CBiTJIa, siKe Majae

Ha noBepxHw A = 50004°, caitno THCHC Ha IOBEPXHIO BEIHYHMHOI P=5 MITa. KoeinienT Binbusanns

CBiTIa moBepxHEto R=1. Crama ITnamxa A =6.62-107 e - ¢ [Teuaxicts citna y Bakyywmi
C=3-10m/c.

Tema 13. MOAEJIb ATOMA. AOCJIIIA TA TEOPIS PE3EP®OPIA
3 PO3CIIOBAHHS AJTL®A YACTHHOK.

Tema 14. INIAHETAPHA MOJIEJTb ATOMA BOJIHIO.
JIHIAYATI CHEKTPH. TEOPIS BOPA.

CIIOKOI0  enekTpona . =9.1-107'xz, Crana IImanka #=6.62-107 - ¢. JlienexTpuuna
MPOHUKHICTE Bakyymy €o =8.85-107°@/m 3apsin enektpona € = 16107 o

3amaga 14.2 (T.10.)

Hns atoma Bogmio, BHKOPHCTOBYIOYH DIBHSHHSA, sKe OMHCYE TOBHY EHEPrilo eneKTpoHa Ha
. . i z =1 Iy -1 ¥
op6iti, Ta mocTynaru bopa, o6uncnuru nocTiny Pinbepra R[M ] Ta R'|c y bopmyni Bansmepa.

Maca cnokoro emexrpona 7, =9.1-107' k2. 3apsn enektpona €=16-107" e oparo IInanka
h=6.62-107 [xc - HienexTpydna nporukaicTs Bakyymy & =8.85-10™®/u

3anava 14.2 (T.1O.)
3rigHo ysaramemeHOi $opmym Bansmepa, 064ncinTH AOBXHHH XBHIIb cepii JlaiiMana B minux
SHAYCHHAX AHICTPEMa Ta IOBKHHY XBHIIi cepii Jlaiimana. Jlns suaiinennx JOBXHH XBHIIb 00YHCIIHTH

CHEPIil0 KBAHTIB CBiTNa B ereKTpoHBOMBTAX. [ToCTifia Pinbepra R=1.097-10" %™ Crana Mnanxa
h=6.62-10" Iuc.c

3anmaua 14.3 (T.FO.)
3rifHo y3aransHeHOT tbopmymu Bansmepa, o6uncmima nosskmuy XBHIIb cepii Banbmepa B winmx
SHAYCHHAX AHTCTpeMa Ta AOBKHHY XBHII cepii Bambmepa. JTns 3HAWJCHNX JOBXKHH XBHITH obuucauTH

CHEPTil0 KBAHTIB CBiTNa B enexTpoRBOMBTAX. [TocTiliHa Pinbepra R=3.29-10"¢" Crana Inamxa
h=6.62-10" Ixc-c

Tema 15. XBHJILOBI BJIACTHBOCTI YACTHHKH (PEHOBHHN).

Tema 16. ATOMH, MOJIEKYJIA, TBEP/I TLIA.



Tema 17. ATOMHE SAIPO TA EJIEMEHTAPHI YACTHHKH.
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