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1 3micT HAaBYAJLHOIO MaTepiajy Ha ceMecTp

3micTroBuii Moayab 3. EnexkTpoMaruiTHi komBaHHA Ta XxBuJai. Onruka.
Tema 9. EnextpomartiTHi KOJIMBaHHS Ta 3MIHHHIA CTPyM

Tema 10. EnextpomartiTHi XBuii

Tema 11. XBuIboBa onTuka.

Tema 12. KBantoBa onrtuka.

3micTroBuii Moy b 3. EjleMeHTH KBAHTOBOI MEXaHIKH
Tema 13. KBantoBa MexaHika.

Tema 14. KBantoBa Teopist Oy/I0BU aTOMIB Ta MOJICKYI.
Tema 15. CrioHTaHHE Ta BUMYIIICHE BUIPOMIHIOBAHHS.

2 PediTHHIrOBa OLIHKA 32 JUCIUILIIHOIO
2.1 KinbKicHi kpuTepii OliIHOBAHHSA

JUist omiHIOBaHHS pOOOTH CTYAEHTa MPOTITOM CEMECTpPY IIJICYMKOBA PEUTHHIOBa
omiHKa Oy PO3PAXOBYETHCS SIK CyMa OIIIHOK 3a Pi3HI BUIU 3aHSATHh Ta KOHTPOJBHI
3aX0/M 3 BpaXyBaHHSIM BaroBUX KOe(]il[i€HTIB.

Bug 3aHATTS(KOHTPOJIIO) KinbkicTp 6aniB Barosuii koedirieHT
I13 (excmpec- 0...10 0,625
KOHTPOJIbHA)

JIP(3axucr) 0...100 0,23
1J13 0...100 0,2

TecT mo MoayJto 0...100 0,14
JlomariHe 3aBaaHHs 0...1 1,0
Pazom 0...100 1,0

KoyxHe mpakTudHe 3aBIaHHs OIiHIOEThCA B 10 0ajiB MIIIXOM MTPOBEICHHS €KCTIpec-
KOHTpOJItO (y BUIJIAAlI KOMIT FOTEPHOTO TECTYBaHHs), @ 33 CEMECTpP BUCTABISETHCS
CyMapHHUi 3a yCIMa 3aHATTAMU Oall.

KoxuHuit mukn (3aXucT) JlabopaTOpHUX poOIT (32 2 ceMecTp OJMH LHUKI 3 3 Jp.)
oriHtoeThes B 100 6aniB (50 6amiB 3a opopmieHHs 3BiTiB + 50 OatiB 3a 3aXUCT).

[nauBinyanbHe JOMAIlIHE CEMECTpOBe 3aBlaHHs (pimieHHs Habopa 3aaad)
omiHtoeThes B 100 Gamis.

KoxHe TecTyBaHHS 3a 3MICTOBHUM MOJyJieM (2 pa3u 3a cemecTp) omiHoeTbes B 100
OautiB.

Kosxne nomariine 3aBiaHHs OLMIHIOETHCS B 1 Oar.

PeiitunroBa orinka 3a cemecTp Oy MIAPAXOBYETHCS SK CymMa BCIX OIIHOK,
YMHOKEHUX Ha BIJMOBIIHUN KOS(IIIEHT.

Makcumainbhae 3HaueHHS Ocey A0piBHIOE 100, a MiHIMabHE 3HAUCHHS Ogey IS JOMYCKY



710 eK3aMeHy JopiBHIOE 60.

[TincymkoBa orrinka 3a cemecTp P, o0uunciroeTscs 3a popmynoro:
Pr=10,6° O¢en + 0,4:Oicn, 1€ O — omiaka 3a iciut y 100-6anbpHii cuctemi.

SIKIIO ICOIUT TPOBOJAUTHCSA y MUCHMOBINH (opMi, TO OLIET CKIAZA€TbCA 3 JIBOX
TEOPETHYHUX 3allUTaHb Ta MPAKTUYHOTO 3aBAaHHSI. TE€OpPeTHYHI 3amuTaHHS
o1iHI00TECA 3a 100-0anpHOO mKanor B 30 OaniB KokHe, a 3aBAaHHsa — B 40 OaJiB.

Skmo icouT  OpOBOAMUTHCSA (32 Y3TO/KEHHSM 3 JICKAHATOM) Y BHUIVISAL
KOMIT IOTEPHOTO TECTYBaHHS, TO TECT CKIamaeTbcs 3 20 3amuTaHb, KOXKHE 3 SKHUX
OIIHIOETHCA y 5 OalliB.

2.2 SIkicHi kKpuTepii olliHIOBAHHSI.
Kpurepii omiHrOBAaHHA POOOTH CTYAEHTA IIPOTITOM CEMECTDY.

3agoBiibno,D,E (60-74). Matu MiHIMyM 3HaHb 1 YyMiHb. BiampamroBatu Bci
naboparopHi po6otu 1 BukoHatu [P3. BmiTu 3acTtocoByBaTH 3akOHU (GI3UKH JIS
PO3B’sI3aHHS HAUTIPOCTIIINX 3a]1a4.

Noope,C (75-89). 3HaTtu OCHOBHI 3aKOHM (I3MKH 1 BMITH iX 3aCTOCOBYBaTH JIJIst
po3B’s3aHHS 3a4ad. BianpamroBatu Bci pabopaTopHi poOOTH, OPOPMHUTH 1 3aXUCTUTHU
3BiTU. Bukonaru 1P3.

Bigminno,A,B (90-100). BimmpamtoBatu Bci jabopaTopHi poOoTH, OGOpPMUTH i
3axucTuTU 3BiTHU,BUKOHATH [P3. 3HaTH BCi po3aiiu Kypey (pi3vku, BMITH aHaji3yBaTu
(b13u4HI SBUINA Ta MPOLIECH 13 3aCTOCYBaHHSIM BIAMOBIIHUX 3aKOHIB Ta CIIBBIIHOIIEHb.
Bwmitu po3B’s3yBaTH 3adadi MIABMINEHOI CKIJIAQIHOCTI. 3HATH 3arajbHi MNPHHITUIN
MPOBENCHHS (PI3UYHOTO EKCIIEPUMEHTY i 0OpOOKH MOTO PE3yIbTaTiB.

Kpurepii o1iHIOBaHHA 3HAHL Ta BMIHbL CTYAE€HTA HA IUCEMOBOMY
1cruTi(eK3aMeHaIl THOMY TECTYBAHH]1)

3anpoBiiibHo,D,E (60-74). [TokazaTtu 3HaHHS OCHOBHOTO TEOPETUYHOTO Ta MPAKTHYHOTO
Marepiaiay, HaJaB BipHI BIAMNOBIAI Ha OUTBLIICTh 3alIUTaHb, OJIEPKAHUX MPHU CKIIAJaHHI
icnuTy a00 TECTYBAaHHS.

Noope,C (75-89). [Toka3zaTu MOBHE 3HAHHS TEOPETUYHOTO Ta MPAKTUYHOTO MaTepiainy,
HaJIaB BIPHI BIIMOBII HA IEPEBAXKHY OLIBIIICTD 3aITUTAHb.

Bigminno,A,B (90-100). I[Toka3atu cucTeMaTH30BaHi MIMOOKI 3HAHHS TEOPETHYHOTO Ta
MPaKTUYHOTO MaTepially,HaJlaB BUYEPIIHI BIAMOBIAI HA BCl TOCTaBIICHI 3alUTaHHS.
Haectu npukianu cnoctepexxeHHs (i3MIHUX 3aKOHIB Ta SBUIIl HA TTPAKTHIII.



3. IlepeJik 3aIUTAHDb €KCNPEC-KOHTPOJII0 HA NPAKTHYHHUX 3aHATTSX.

Tema 1 Enexmpomazuimui KoiueanH

1. SIxwuii mpoliec Ha3UBAETHCS KOJTUBAHHAMMU?

2. 1o Take mepioj, 4acTOTa KOJUBAHb?

3. Slki xonMBaHHS HA3WBAIOTHCS BUTBHUMHU?

4. 3amumite AudepeHIiaibHe PiBHSIHHS BUIBHUX HE3racalouux eJeKTPOMAarHiTHUX
KOJIUBaHb. SIKW pO3B’ 430K BOHO Ma€?

5. 3Banuunitek popmyny Tomcona. YoMy nOpiBHIOE YacTOTa BIILHUX KOJIUBAaHb?

6. ki KOMMBaHHS HA3UBAIOTHCS 3racalouuMu?

7. 3anuuniTte audepeHiiagbHe PIBHSIHHS 3TacalouuX eJIEKTPOMArHiTHUX KOJHMBaHb
Ta HOT0 pO3B’SI30K.

8. Yomy mopiBHIOE TEPiOf 1 YaCTOTa 3racarourx KOJWBaHb?

9. Illo Ha3MBa€eTHCSA YaCOM permaKcartii?

10. 1o Ha3uBaeThCs IOTapU(PMIUHUM JEKPEMEHTOM 3TracaHHs, JOOPOTHICTIO?

11. SIx1 KOMTMBaHHA Ha3UBAIOTHCSI BUMYILICHUMHU?

12. 3anumiiTe nudepeHiianbae piBHIHHSI BUMYIIEHUX €IEKTPOMArHiTHUX KOJIMBAaHb
13. ¥V yoMy mosiArae SIBUIIE SICKTPHIHOTO PE30HAHCY?

14. SIxuii cTpyM Ha3UBa€THCA 3MIHHUM?

15. 3anumith BUpa3 A EMHICHOTO, IHAYKTUBHOTO, TOBHOTO OMOPY KOJa.

16. 3anuniiTh XBUJIbOBE PIBHSIHHS JIJIs1 €JI€KTPOMArHITHOT XBHUIII.

17. YoMy HOpIBHIOE EHEPTis €IEKTPOMATHITHOT XBHIII?

18. 3anumrite Bupa3 g Bekropa [loiiHTuHra.

Tema 2 Xeunvoea onmuka

1. IIlo Ha3zuBaeThCsA aOCOTIOTHUM MOKA3HUKOM 3aJIOMJIEHHS cepeoBUIla?
2. ChopmymroiiTe 3aK0H BiIOUTTS CBITIIA.

3. CdopmyiroiiTe 3aK0H 3aJJOMJICHHS CBITJIA

4. Coopmymroiite npunuuin ['rolirexnca.

5. Ski XBUJII HA3UBAIOTHCSI KOTEPEHTHUMU ?

6. Slka XBUJIS HA3UBAETHCSI MOHOXPOMATUYHOO?

7. Yac 1 1oBKHHA KOTE€PEHTHOCTI.

8. Illo HasuBaeTbcs iHTEphEepeHIier0? YMOBH 11 CIOCTEPEKCHHS.

9. YMoBa MiHiMyMa iHTepdepeHitii.

10.YMmoBa Mmakcumyma iHTepepeHiii.

11.Metoau crioctepexeHHs 1HTepEepeHIIii CBiTIA.

12.Ske siBuiie Ha3uBaeThes Audpakitiero? ki Buau nudpaxiiii Bu 3Hae€Te?
13.¥ yomy BigMiHHOCTI audpakiii @penens ta O@paynrodepa?
14.Cpopmymnroiite npunimn I'toitrenca-Openens.

15.9omy mopisuroe pagiyc M -ii 30nu @penens cheprdnoi XBUIIi? MIOCKOT XBUIIi?
16.111o Ha3zuBaeThCA TUPPAKIIHHOIO PEIIITKOIO?

17.Yomy nopiBHIO€ po3AiibHA 3AATHICTh AUPPAKIIAHOT PEILIITKH?



18.Yomy nopiBHIOIOTH KyTOBA Ta JiHiitHA qucniepcis TuGpaKIiiHOl pemriTKu?

19.3anumriTe yMOBH AMQPAKIIMHUX MIHIMYMIB 1 MakCUMYyMiB MpH AUQpaKIii Ha
IIUTHHI.

20.3anuiriTh YMOBU TOJIOBHUX MIHIMYMIB 1 MakCUMyMIB IS JIudpakiiiHoOl
PEIIITKH.

21.11lo Ha3WBa€ETHCS AUCTIEPCIErO CBITIA?

22.51ke CBITIIO HA3UBAETHCS MIPUPOTHUM, TOJISTPUIOBAHUM?

23.Ctyninp nonspuzaiiii. YoMy JOpIBHIOE CTYIIHB MOJISIPU3AIil JUIs MPUPOIHOTO,
TUTOCKOTIOJISIPH30BAHOTO CBiTIa?

24.Chopmymroiite 3akoH Maoca.

25.[1ornunanns cBiTia. 3akoH byrepa.

26.Cdopmymroiite 3akoH bprocrepa.

Tema 3 PignosaricHe menjioge eUnpOMIHIO6AHHA.

SIke BUMPOMIHIOBAHHS HA3UBAETHCS TEMJIOBUM?

SIke BUPOMIHIOBAHHS HA3UBAETHCS PIBHOBAXKHUM ?

[1{o Ha3UBa€ETHCSI MOTOKOM BUIIPOMIHIOBaHHS?
BunpowmiHioBagbHa 3aTHICTb. [1 OMUHUIA BUMIDY.
CnekTpanbHa ryCTUHA BUIIPOMIHIOBAIBHOT 3/TaTHOCTI.
[TornmuHanbHa 34aTHICTH TLIA.

Cdopmymoiite 3akoH Kupxroda.

SIke T1710 Ha3UBaIOTH A0COMIOTHO YOpHUM? OUTUM? cipuM?
. Chopmymrotite 3akon Credana-bonabimana.

10 CdopmymroiiTe 3akoH Bina.

11.1o na3uBaeThcsi KBaHTOM? YoMy NOPIBHIOE €HEPrisl KBaHTA?
12.3anumiite popmyny [Inanka.

©CoNoa~LNE

Tema 4 Keanmoei enacmueocmi 6unpomiHO6aHHs

VY yomy noJisirae siBuUIle 30BHIMIHLOTO (hoToedhexTa?

[Ilo Take dhoTocTpyM HacuueHHs? Big 4oro BiH 3a1€KUTh?

[I{o Take 3aTpumyroda Hanpyra?

Sk BUrIsiAa€ BOJMBT-aMIIEpHA XapaKTEPUCTUKA 30BHIIIHBOTO oToedeKTy?
1o Take «gepBoHa» Mexa poroedexTa?

3anuIniTe piBHAHHA DiHIITEHHA 1715 (hoToedeKTa.
Cdopmymroiite 3akonu poroedekra (3akoru CTOIETOBA).

Bix woro 3anexuTh KiHETUYHA €HEPris (POTOETEKTPOHIB?

. o Take Goton?

10 Yomy A0piBHIOE Maca Ta IMITYJIbC (OTOHA?

11.Yomy nopiBHto€e eneprist potona?

12.11lo na3zuBaethes edpekrom Komnrona?

13.Bi11 yoro 3ajieXuTh KOMIITOHOBCHKE 301IBIIIEHHS JOBXUHU XBWJI1?
14.Yomy nopiBHIOE KOMIITOHIBChKA JJOBXKHHA XBUII1?

CoNoOaRrwDE



15.111o Ha3uBa€eTHCI TUCKOM CBIT/IA?

16.Bix 4oro 3a1eXuTh TUCK CBITIIA?

17. 15151 sIKOTO TijTa THCK CBITJIA OUTBIIE — M3epKAIBHOTO a00 YopHOTO. JIOBEmiTh
CBOIO BIAIIOBIIb.

4. InguBinyanbHe JOMALIHE 3aBAaHHA 3 (Pi3UKH.

IKIMB-23-1
Homep Homep po3ainy - Homep 3agaui
BapiaHTy
1 3-11 39 4-7 4-11 4-9 5-7 5-13 6-7 6-29 6-24
2 3-12 3-10 4-8 4-12 4-10 5-8 5-14 6-8 6-30 6-25
3 3-13 3-11 4-9 4-13 4-11 5-9 5-15 6-9 6-1 6-26
4 3-14 3-12 4-10 4-14 4-12 5-10 5-16 6-10 6-2 6-27
5 3-15 3-13 4-11 4-15 4-13 5-11 5-17 6-11 6-3 6-28
6 3-16 3-14 4-12 4-16 4-14 5-12 5-18 6-12 6-4 6-6
7 3-17 3-15 4-13 4-17 4-15 55 5-19 6-13 6-5 6-7
8 3-18 3-16 4-14 4-18 4-16 5-10 5-20 6-14 6-6 6-8
9 3-19 3-6 4-15 4-19 4-6 5-11 5-30 6-15 6-7 6-9
10 3-20 3-7 4-16 4-20 4-7 5-12 5-21 6-16 6-8 6-10
11 3-21 3-8 4-17 4-21 4-8 5-13 5-22 6-17 6-9 6-11
12 3-28 39 4-18 4-28 4-9 5-14 5-23 6-18 6-10 6-12
13 3-29 3-10 4-19 4-29 4-10 5-15 5-24 6-19 6-11 6-13
14 3-30 3-11 4-20 4-30 4-11 5-16 5-25 6-20 6-12 6-14
15 3-1 3-12 4-1 4-1 4-12 5-17 5-26 6-21 6-13 6-28
16 3-2 3-13 4-2 4-2 4-13 5-18 5-27 6-22 6-14 6-27
17 3-3 3-12 4-3 4-22 4-12 5-6 5-25 6-2 6-16 6-26
18 3-4 3-13 4-4 4-23 4-13 5-7 5-26 6-3 6-17 6-23
19 35 3-14 4-5 4-24 4-14 5-8 5-27 6-4 6-18 6-24
20 3-6 3-15 4-6 4-25 4-15 5-21 5-28 6-5 6-19 6-25
TPIMI-23-1

Homep i - :

sapimry Homep po3ainy - Homep 3agaui
1 3-19 39 4-3 4-19 4-9 5-3 5-22 6-29 6-13 6-3
2 3-20 3-10 4-4 4-20 4-10 5-4 5-23 6-30 6-14 6-4
3 3-21 3-11 4-5 4-21 4-11 55 5-24 6-1 6-15 6-5
4 3-22 3-12 4-6 4-22 4-12 5-6 5-25 6-2 6-16 6-6
5 3-23 3-13 4-7 4-23 4-13 5-7 5-26 6-3 6-17 6-23
6 3-24 3-14 4-8 4-24 4-14 5-8 5-27 6-4 6-18 6-24
7 3-25 3-15 4-21 4-25 4-15 5-21 5-28 6-5 6-19 6-25
8 3-26 3-16 4-22 4-26 4-16 5-22 5-29 6-6 6-20 6-26
9 3-27 3-17 4-23 4-27 4-17 5-23 5-1 6-7 6-21 6-27
10 3-28 3-18 4-12 4-20 4-7 5-12 5-21 6-16 6-8 6-10
11 3-29 3-19 4-13 4-21 4-8 5-13 5-22 6-17 6-9 6-11
12 3-30 3-20 4-14 4-28 4-9 5-14 5-23 6-18 6-10 6-12
13 3-1 3-21 4-15 4-29 4-10 5-15 5-24 6-19 6-11 6-13
14 3-2 3-22 4-16 4-30 4-11 5-16 5-25 6-20 6-12 6-14
15 3-3 3-23 4-17 4-1 4-12 5-17 5-26 6-21 6-13 6-7




16 3-4 3-24 4-18 4-2 4-13 5-18 5-27 6-22 6-14 6-8
17 3-5 3-25 4-15 4-3 4-15 5-15 5-28 6-23 6-15 6-9
18 3-6 3-26 4-23 4-4 4-7 5-21 5-21 6-15 6-13 6-27
19 3-7 3-27 4-24 4-5 4-8 5-22 5-22 6-16 6-14 6-28
20 3-8 3-28 4-25 4-6 4-9 5-23 5-23 6-17 6-15 6-29

5. IlepeJik TecTiB.

EnexkTrpoMardiTHi KoJMBaHHA

1. Sxwmit  Burnsg Mae  audepeHIiiagbHe  PIBHSHHS BBUIBHHUX  3Tacarouux
€JIEKTPOMATHITHUX KOJMBAHb?

2. Sxuit Burnsg mae audepeHiianbHe pPIBHSAHHA BUMYIICHUX €JICKTPOMArHiTHUX
KOJIMBaHb 3apsly q B KOJMBAILHOMY KOHTYP1?

3. Sk Ha3uBadThCs PE3yJIbTAT JOJIABAHHS JTBOX B3a€EMHOIEPIICHIUKYISIPHUX KOJIUBAHb
3 KpaTHUMH 4acTOTaMu?

4. YoMy [OpIBHIOE TIEpioJl BIACHUX KOJMBAHb KOJMBAJIBLHOTO KOHTYDY, SKHUU
YTBOPIOIOTH 1IHIYKTUBHICTB L Ta konaeHcatop C?

5. Sk Ha3WBaIOTh PE3yJBTAT JOJAaBaHHS JBOX KOJHMBAHb 3 OJIM3LKHUMH YaCTOTaMU, 110
B1I0yBalOTHCS B OJTHOMY HANPSAMKY?

6. YoMy MOpIBHIOE MHKJIIYHA YacTOTa BJIACHUX KOJIMBaHb KOJMBAJIHHOTO KOHTYPY,
AKUW yTBOPIOIOTH IHAYKTUBHICTH L Ta konaeHcaTop C

/. Sxi eeMeHTH MICTUTH 1€aTbHUN MOCTIJOBHUN KOJUBATBLHUNA KOHTYpP?

8. Slxomy mpaBuiy MiAMOPSIKOBYETHCS THAYKIIHHUNA CTPYM, IO BUHUKAE Y KOHTYP1?
9. Sk Ha3MBaIOTH OMiP KOHJIEHCATOPA, IO BU3HAYAETHCS HOTO EMHICTIO?

10. Sk Ha3UBAIOTH OMip KOTYIIKU APOTY, 110 BU3HAYAETHCS 11 1HAYKTUBHICTIO?

11. 1o BimOyBaeThCs MPU PE30HAHCI HANPYr 3 AaMIUITYJIOI0 CHJIA CTPyMy B
30BHINTHBOMY KOJILITO CKJIAJIA€ThCA 3  TOCTIAOBHO 3’€HAaHMX KOHICHCATOpOa Ta
KOTYIIKHU 1HIYKTUBHOCTI?

12. 3 AKuX €IEeMEHTIB CKJIaIa€ThCS JIAHITIOT, B IKOMY BiJIOYBaETHCS pe30HAHC HATIPYTH?
13. B sSKuX OAMHMIILX BUMIPIOETHCS €NEKTPOPYIIiiiHA CHJIa eIEKTPOMATHITHOT 1HYKITi1?
14. Big 4oro 3ai1eXuTh 3HAYEHHS 1HAYKI[IHHOTO CTPYMY B COJIEHO11?

15. Slk Ha3uBalOTHh SIBUILEC BUHUKHEHHS EJIEKTPOPYLIIHHOI CHUJIM €IEeKTPOMAarHiTHOI
IHAYKUIT B KOHTYPI MiJ] 4ac 3MIHU B HbOMY CUJIU CTPyMy?

16. SIk HA3WBAIOTh SIBUIC BUHUKHEHHS CJICKTPUYHOTO CTPYMYy B 3aMKHEHOMY KOHTYpI
I1]1 Yac 3MIHU MMOTOKY MarHiTHOTO MOJIsl YePe3 MOBEPXHIO, IKY OXOILUTIOE 1IeH KOHTYP?
17. B AKkuX OAUHUIIX BUMIPIOETHCS 1HAYKTUBHICTH KOHTYPY?

18. Ik Ha3MBalOTHh SBUINEC BUHUKHEHHS EJIEKTPOPYLIIAHOI CHJIM €JIeKTPOMAarHiTHOI
IHAYKIlT B OTHOMY 3 IBOX JOCTaTHHO OJIM3HKO PO3TANIOBAHUX KOHTYPIB MiJ Yac 3MIHU
CWJIH CTPYMY B JIPYTOMY KOHTYPi?

Enexrpomaruirni xBuJii
19. Slke 3 HacTymHUX TBEPIKEHb € MPABWIBLHUM JIA MIBUAKOCTI €JIEKTPOMArHiTHUX
XBUJIb B CEPEIOBUIIII?




20. YoMy JnOpiBHIOE 1HTEHCHBHICTH IIJIOCKOi €JIEKTPOMArHiTHOI XBWJI Y Bakyymi 3
HaANpPyKEHOCTSAMU MarHitHoro noist H ta enekrpuunoro nosus E?

21. l1lo MoxHa cKa3aTH MPO BEKTOPHU HAIPYKEHOCTEH EIEKTPUYHOIO Ta MArHiTHOTO
noJiiB?

22. YoMy [OpiIBHIOE MOYJIb TYCTHHH MTOTOKY €HEPrii eIeKTPOMAarHiTHOT XBUJI1?

23. YoMy nopiBHIOE (a30Ba MIBUIKICTh €IEKTPOMArHITHOI XBHIII B CEPETOBUIII?

24. 3a K01 yMOBH €JIEKTPOMAarHiTHA XBHUJIS HA3UBAETHCS JIHINHO NOJISIPU30BAHOIO?

25. 3a K01 YMOBH €JIEKTPOMAarHiTHa XBUJISl HA3UBA€THCS HUPKYJISIPHO MOJSPU30BAHOIO?
26. 3a K01 YMOBH €JIEKTPOMAarHiTHa XBWJIS HA3UBA€ETHCS EIMINTUYHO MOJIIPU30BAHOI0?
27. 3a IKOi yMOBH €JIEKTPOMAarHiTHa XBUJISl HA3UBAETHCS XaOTUUHO IMOJISIPU30BAHOI0?
28. HampssMKOM  SIKOTO BEKTOpa BHM3HAYAETHCS HAMPSMOK IOIIMPEHHS eJIeKTpoMar-
HITHOI XBUJII B BaKyyMi?

Onruka

I'eomeTpruyHa onTHKA
29. 11lo BUBUa€eTHCS B ONTHIII B3araji?
30. o BUBYA€ETHCS B TEOMETPUYHINA OTITHIT?
31. [llo Ha3WBaIOTh €IEMEHTOM ONTUYHOI TOBKUHU MUISIXY MK JIBOMa TOYKaMH?
32. 1o Ha3WBaIOTh €IEMEHTOM T'€OMETPUYHOI JOBKHHH MIIAXY MIXK JBOMA TOUYKAMH?
33. lllo Ha3WBaIOTh ONTUYHOIO JTOBKHUHOIO MUIXY MK IBOMa TOYKaMU?
34. lllo Ha3uBaIOTh FTEOMETPUYHOIO JOBXKHUHOIO IUISXY MIXK JBOMA TOUYKAMU?
35. 3a s1K01 YMOBH B CEpEIOBUII CIIOCTEPITa€ThCsl HOpMaJbHA AUCTIEPCis?
36. 3a s1k01 YMOBH B CEpEIOBUIII CIIOCTEPITAEThCSI aHOMAJIbHA JUCTIEPCis?
37. Cepena BUABISIETHCS HETUCTIEPTUPYIOMIEH, KOIH
38. 3 sikorO PIBHAHHS MOXKHA OOYMCIUTH KyT IIOBHOT'O BHYTPIIITHBOTO BITOUTTS?

XBWIHLOBA ONITHKA

39. [I1o BUBYAIOTh B XBHJILOBIM OITHIII?

40. IIlo BumuBac i3 3akony byrepa-Jlambepra?

41. Slke BiTHOIIEHHS BU3HAYa€ IHTEHCUBHICTb 32 YMOB 1HTEpdEepeHIIii 1BOX XBUJIb?
42. SIxkwmii BUTTSA Mae yMOBa iHTepdepeHIitHIX MaKCUMyMiB?

43. SIxwmit BUTTSA Mae yMOBa iHTEpepeHIIIHHIX MIHIMyMiB?

44, 111o Ha3uBawTh IHTEpDEpEHIIIE0?

45. 1llo Ha3uBaroTh iHTEpDEpEHITi€r0 CBITIA?

46. 1llo HazuBaroTh Mudpakiiero?

47. 1llo Ha3uBarTh nudpakifiero cBitiaa’?

48. 11llo Ha3MBaIOTh XBUJILOBUM ITyTOM?

49. 1Ilo Ha3MBaOTh YACOBOIO KOTEPEHTHICTIO?

50. IIo Ha3MBaKOTh YACOM KOT€PEHTHOCTI?

51. Yomy nopisuroe pagiyc M -it 30nu Openens chepuunoi XBuii?
52. Yomy nopisuroe pagiyc M -it 30nu OpeHens mIocKoi XBUi?

53. YoMy nopiBHIOE pafiyc nepiioi 3ouu OpeHenst cpepuuHoi XBui?
54. YoMy nopiBHIOE pafiyc nepiioi 30Hu OpeHenst mIocKoi XBUli?
55. YoMy [0piBHIOE KYyTOBa JUcCHEpCis AMPPAKIIAHOI IpaTKU?



56. YUomy nopiBHIOE AucnepciiiHa 001acTh JUGPaKIiHHOT PEITITKH?
57. YoMy A0OpiBHIOE pO3IUIbHA 31aTHICTh AUPPAKIIIHOT IpaTKH?
58. Homy nopiBHIO€ niepioa qudpakiiiiHol rpaTku?

59. 3 siKoTO CHIBBIAHONIEHHS MOKHA BU3HAUNUTH KyT bproctepa?
60. [lo cTBepmKye 3akoH Manroca?

61. [llo cTtBepmxye 3akoH byrepa-JlamGepra?

62. YoMy nopiBHIOE Pa30Ba MIBUAKICTH XBUI1?

63. YoMy IOpiBHIOE TPYIIOBA MIBUAKICTh XBHIII?

KBanToBa ontuka

64. I1lo BHBYa€THLCS B KBAHTOBIM ONTHII?
65. Sxuii ciekTp Ha3UBAIOTh JIHIMYATUM CIIEKTPOM?
66. SIxuii ciekTp HA3UBAIOTh CYIIIBHUM CIEKTPOM?
67. Slkuii crieKTp Ha3UBAIOTh CMYTACTHUM CIIEKTPOM?
68. B voMy BHSBIISIFOTHCSI KOPITYCKYJISIPHI BIACTUBOCTI CBiTa?
69. flka ymMoBa € cripaBeTMBOIO JIJ1s1 a0COIFOTHO YOPHOTO Tina?
70. Slke 3 HaBeACHMX HIDKYE TiJT Ma€ MAaKCUMYM BHUIIPOMIHIOBaHHS, IO TPUIIAJAE Ha
HalMEHIIy IOBXKUHY XBHJI1?
71. YoMy OpPIBHIOE CIIEKTpalibHA T'YCTUHA BUIPOMIHIOBAHHS?
72. SIxkuii 3aKOH TETJIOBOTO BUTIPOMIHEHHS € HAMOUTBIN YHIBEPCATbHUM?
73. SIxa rinoTte3a € MATPYHTAM 3aKkoHy [lmanka a1 TernaoBoro BUIPOMIHEHHS ?
74. Slxuit Burmsia mae popmyna [Mnanka?
75. o Take poroedexT?
76. Ik  3anexxuTh BeAMYMHA  (POTOCTpYyMYy  HAacU4YEHHS Bl  IHTEHCHBHOCTI
MOHOXPOMATHYHOTO CBITJIa, 10 MAJa€ Ha TUIO?
/7. Big 9oro 3ajeuTh NIBUJKICTh €JICKTPOHA JJIA JIaHO1 pe4oBUHU NpU poToedexTi?
78. l11o Ha3MBaIOTh YEPBOHOIO MEKEIO poToedeKTy?
79. Big K01 3 HaBEIEHUX HUKYE BEJIMYMH HE 3aJIE)KUTH TUCK CBITIIA?
80. B womy momsirae eext Komnrona?
81. B womy monsrae epext Dapanes?
82. B womy mossirae 30BHiMHIN GoToederT?
83. Illo BimOyBaeThcs mig yac poTtoedekty?
84. Bix yoro 3anexuTh 3MiHa TOBXUHU XBWII B eekTi Kommrona?
85. SIki 3MiHM BIIOYBAIOTHCS B aTOM1 PeUOBUHH i1 Yac eekty Kommnrona?
86. YoMy 10piBHIOE KOMIITOHIBChKA JTOBKHHA XBHII1?
87. Illo BuB4aeThcs B qocmigax Jlebemena?

Boposcbka Teopist OynoBu atoma
88. SIxkuM cIiBBITHOIICHHSM 3a7a€Thcs cepist Jlalimana?
89. SIxuM criBBIAHOIIEHHSM 3a1a€Thcs cepis banpmepa?
90. Yomy nmopiBHioe bopoBchkuit paaiyc?
91. Paniyc nomyctumux opOIT €JIeKTpOHA Y BOABHOMOAIOHOMY aTOMI
92. Yomy nopiBHioe ctana Pundepra?
93. JlomycTuMi 3Ha4YE€HHS BHYTPIIIHBOI €HEeprii BOABHOMOAIOHOTO aToMa JOPIBHIOE
94. Illo BukOpHCTOBYBaB y BiacHUX jaociigax Pesepdopn?
95. Illo BukopuCTOBYBaB y BiacHUX jaociijiax Pesepdopa B skocTi MimieHi?



96. Illo Tpammsiock 3 yciMa yacTUHKamMu B gociigax Pesepdopaa?

97. SIxoro B3a€EMOJII€I0 BU3HAYAETHCS PO3CIFOBAHHS YaCTUHOK B fociinax Pesepdopma?
98. Sxumu mepexoiaMu €JIEKTPOHIB BU3HAYAIOTHCS CIIEKTPU MOTJIMHAHHS aTOMa
BOJIHIO (cepist

99. Jlaiimana)?

100. IIlo BimOyBaeThcs B MoAeIi atoMa bopa B OCHOBHOMY CTaHi?

101. e B moxemni atoma bopa Moxke mepeOyBaTH €JIeKTpOH?

102. IIlo Take OOpOBCHKHI paaiyc?

103. SIxum € OCHOBHMII cTaH aToma’?

104. Slki#i cepii BIAMOBIAAIOTH CIIEKTPaIbHI JIiHIT B yJIBTPadi0JIeTOBIN YaCTHHI CIIEKTpa
aToMa BOJIHIO?

105. o noBoautsk mochuin Opanka-I'epra?

106. fxa izuyHa BeIMUMHA KBAaHTYETHCS B IIOCTYyJIaTax Teopii atroMy BojaHIO bopa?
107. Jns goro B gocminax Pesepdopaa BUKOPUCTOBYETHCS TIOMIHICHIUPYIOUNH eKpaH?
108. BuBuenns yoro nmpoBoamiiocs B gociigax Pesepdopaa?

109. Yomy nopiBaroe ctana Pinbepra?

KBanToBa MexaHika
110. Ilo came cTBepIKye CHIBBIAHONICHHS HeBU3HadeHocTed ['elizenOepra

AXAp, = g?

111. Hexaii cTaH KBaHTOBOT YaCTHHKU OMHUCYETHCS XBUIBLOBOIO (PYHKITIEIO v (). Txum
TOJA1 BUPA30M BU3HAYAETHCS IMOBIPHICTH TOTO, IO YACTUHKY MOJKHA 3HAWTH B 00’ €Mi
AV 2

112. Illo cTBepKY€E MPUHITUT BIMOBITHOCTI B KBAHTOBIM MEXaHIIIi?

113. Illo cTBepKYIO MPUHIIUI JOAATKOBOCTI B KBAHTOBIM MeXaHiIli?

114. Illo cTBepKY€E TPUHITUI MIPUYUHHOCTI B KBAHTOBIM MEeXaHiIli?

115. o cTBepKYy€e MPUHIIMI CYNIEPIO3MULIIT CTaHIB B KBAHTOBIM MeXaHiLi?

116. o cTBepmKy€E yMOBa HOPMYBaHHS XBHJIBOBOT (DYHKITI1?

117. Ilo cTBepKY€E NPUHIUN CYTIEPIIO3ULIIT XBUIBLOBOT (PYHKIIII?

118. o cTBepmKyE yMOBa OOMEKEHOCT] XBUIIHOBOI (DYHKITIT?

119. IIlo cTBepmKY€E yMOBA HEBIZ EMHOCTI KBaAPaTy MOJIYJISI XBHJIbOBO1T (DYHKITIi?

120. Sxwit Burnsg mae piBastHas [lpeauarepa B 3aransHOMY BUTIAAKY ?

121. Axwii Burnsg mae piBHssHHS LlpeauHrepa B onepatropHOMY BUTIISIL?

122. Axwii Burnsg mae cramionapae piBHsHHA Llpenunrepa B 3araisHOMYy BUTIAAKY ?
123. Yomy nopiBHioe omnepatop Jlarmaca?

124. Yomy nopiBHioe orniepaTtop Jlamiaca B OqHOBUMIPHOMY BHUITIKY ?

125. o BuB9anocs B gociigax Jlesicona ta »xepmepa?

126. o BuB9anocs B gociigax Illrepra?

127. YoMy NOpiBHIOE TOTEHIIiaNbHA eHepris U KBaHTOBOI YaCTHHKH B HEOOMEKEHOMY
mpocTopi?

128. YoMy nOpiBHIOE MOTEHIlaIbHA EHEPTis U kBaHTOBOI YaCTHHKH B OJTHOBUMIPHIH
HECKIHYEHHO BUCOKIM MOTEHUIANbHIN M1 3 aDCOTIOTHO HEMPOHUKHUMU CTIHKAMU?



129. YoMy nopiBHIOE €HEpris KBAaHTOBOI YAaCTMHKA B OJIHOBUMIPHIM HECKIHYEHHO
BHCOKIN MOTEHLIaJIbHIN siM1 3 a0CONIOTHO HEMPOHUKHUMU CTIHKAMU?

130. Yomy 1opiBHIOE MiHIMalbHA €HEPrisi KBAHTOBOI YAaCTUHKA B OJHOBHUMIpHiN
HECKIHYEHHO BHUCOKIN MOTEHIIaIbHIHN siMi 3 aDCONIOTHO HEMPOHUKHUMU CTIHKAMU?

131. Sxuit Burmsin mae crarionapHe piBHsHHS Illpenunrepa s BUTbHOI KBaHTOBOI
YaCTHUHKU ?

132. SIxuit Burnan Mae crarionapae piBHsHHS Llpeannrepa s KBAHTOBOT YaCTUHKH B
OJTHOBUMIPHIM HECKIHYCHHO BHUCOKIM MOTEHIIAJBbHIN sSM1 3 a0COJIFOTHO HEMPOHUKHUMH
CTIHKaMH?

KBantoBa_ Teopisi_OynoBu_aToMiB

133. Yomy nopiBHIoe MarueToH bopa?

134. SAxuii BUTIISAL Ma€ CIEKTP BUIPOMIHIOBAHHS OKPEMUX aTOMIB, 1110 HE B3a€EMO/IIIOTh
OJIVH 3 OTHUM?

135. SIki ciekTpaMy MOTJIMHAHHSA Ma€ OKpEeMUi aToM?

136. I1lo omucye roloBHE KBAaHTOBE YHCIIO?

137. Illo onucye a3umyTanbHe (OpOUTANIBHE) KBAHTOBE YHCIIO?
138. [llo onmucye Mar"iTHe KBAaHTOBE YHCIIO?

139. Illo onucye crmiHOBE KBAHTOBE YHCIIO?

140. Sk HasuBaoTh exexTpon 3 | =07?

141. SIx HaszuBaoTh exexktpon 3 | =172

142. SIx Ha3UBAIOTH exeKkTpon 3 | =27

143. Sk Ha3uBaIOTH exekTpon 3 | =372

144. Yum BU3BaHO rajibMiBHE BUIPOMIHIOBAHHS?

145. Yum BU3BaHO XapaKTEPUCTUUYHE BUIIPOMIHIOBAHHS?

146. Yum BU3BaHO CIIOHTAHHE BUIIPOMIHIOBAHHS?

147. UM BUKIMKAHO BUMYIIIEHE BUIIPOMIHIOBAHHS?
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