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1 3MicT HABYAJBLHOI'0 MATEPiaJy HA MEePUINA ceMecTpP

3micToBHUN MOIyNb 3. MarHeTusm.

Tema 11. MarniTHe nojie y BaKyyMi.

Tema 12. EnexrpoMartiTHa 1HIyKITiS.

Tema 13. MarniTHe 1ose y pe4yoBHHI.

Tema 14. EnekTpomarHiTHe 1oJie.

Tema 15. EnexTpoMartiTHi KOJUBaHHS Ta 3MIHHUM CTPYM.
3MicTOBHMM Moaysb 4. XBWI Ta ONTHKA. EleMEHTH KBAaHTOBOT MEXaHIKH.
Tema 16. EnextpoMartiTHi XBuIL.

Tema 17. XBUIIbOBa ONTHKA.

Tema 18. KBanToBa onTuka.

Tema 19. Teopist bopa 6yn0Bu atoma BOJHIO.

Tewma 20. EneMeHTH KBAHTOBOI MEXaHIKH.

2 PeliTHHrOBa OLIHKA 32 TMCUMILTIHOKO
2.1 KinbkicHi kpuTepii oniHIOBaHHS

J1J1st olliHIOBaHHS POOOTH CTYJIEHTA MPOTITOM CEMECTPY IMiJICYMKOBA PEUTUHIOBA OIlIHKA
Ocem PO3PAXOBYETHCS K CEPEHE BaroBe OIIHOK 3a Pi3HI BUAM 3aHSITh Ta KOHTPOJIBHI
3axoau (auB TaOJI.)

Bup 3aHATTSI(KOHTPOJIIO) KinbkicTs 6aiiB Barosuit koedimient
113 0...100 0,3
JIP 0...100 0,3
IP3 0...100 0,2
Tect o MoayJIIO 0...100 0,2
Pazom 0...100 1,0

Kosxne mpakTuuHe 3aBaaHHs OLIHIOEThCS B 100 OaniB HIIsiXoM MPOBEEHHS €KCIpec-
KOHTPOJTIO, & 32 CEMECTP BUCTABIIIETHCA CEPEAHIN 3a yciMa 3aHATTAMU Oall.

Koxuuit nuki 1abopatopHuX pooiT (3a ceMecTp JBa MUKIA Mo 2-3 JIp) OIIHIOETHCS B
100 GaniB (50 GamiB 3a odopmieHHs 3BITIB + 50 OamiB 3a 3axucrt). 3a ceMecTp
BHUCTABJISIETHCS CEPE/THS OIlIHKA 3a 2 IUKJIA.

[HauBiTyanbHe po3paxyHKOBE CEMECTpOBE 3aBlaHHs (pillleHHs HaOopa 3aaady)
omiHtoeTbesa B 100 Gais.

KoxHe TecTyBaHHS 3a 3MICTOBHUM MoOayJeM (2 pa3u 3a cemecTp) ouiHtoeThes B 100
OatiB, a 3a CEMECTp MIPAXOBYETHCS CEpEHii 0ai (3a TBOMa TECTyBAaHHSIMH).

PeiiTuHroRBa o11iHKa 3a CEeMECTp MiAPaxXOBYETHCA 3a (HOPMYJIOO :

Ocen=0,25(<II3>+<JIP>+IP3+<T>),

ne <II3><JIP><T>- cepenHi 3HA4Y€HHS OIIIHOK 3a BIJAMOBIAHI BHUIU KOHTPOJIIO.



MakcumanbHe 3Ha9eHHS Ocey HOpiBHIOE 100, a MiHIManbHe 3HAYCHHS Ocey IS TOMYCKY
710 icnuTy AopiBHIOE 60.

[TimcymMkoBa o1riHka 3a cemecTp Pn oGuuciaroeTbest 3a hopMynoro:
Pn=0,6° Ocen + 0,4-Oicrr , 1€ Oic — O111HKA 3a icnuT y 100-6anbHil cuctemi.

SKIIo 1COUT MNPOBOJUTHCS Yy MHUCHBMOBIH (Qopmi, TO OLIET CKIATAETHCI 3 JABOX
TEOPETHYHHUX 3alMTaHb Ta MPAKTUYHOTO 3aBAaHHS. TE€OpEeTHUHI 3alIMTaHHS OILIHFOIOTHCS
3a 100-6anpHOI0 mKanoio B 30 OaliB KOXKHE, a 3aBgaHHS — B 40 OaiB.

Axmo icmuT  MPOBOAMTHCS (32 Y3TO/DKEHHSM 3 JCKAHATOM) Y  BUTJISIL
KOMIT FOTEPHOTO TECTYBaHHS, TO TECT CKiamaeTbes 3 20 3amuTaHb, KOXKHE 3 SKHUX
OIIHIOETHCA y 5 OaiB.

2.2 SIkicHi kpuTepii oniHIOBAHHS.
Kputepii o1iHIOBaHHS pOOOTH CTYJIEHTA NPOTATOM CEMECTPY.

3anoBisibHo,D,E (60-74). Maru MiHiMyM 3HaHb 1 yMiHb. BiampaioBati Bci
naboparopHi po6otu 1 BukoHatu IP3. Bwmitu 3acTocoByBaTH 3akoHM (I3MKH IS
PO3B’sI3aHHS HAUTIPOCTIIIMX 3a]1a4.

Joope,C (75-89). 3HaTH OCHOBHI 3akOHH (I3MKH 1 BMITH iX 3aCTOCOBYBAaTH ISl
po3B’s3aHHs 3a7a4. BiampaioBaTu Bci JabopaTopHi poOOTH, OQPOPMUTH 1 3aXUCTUTH
3BiTU. Bukonaru 1P3.

Bigminno,A,B (90-100). BimnpamoBati Bci saboparopHi pobGotu, odopmute i
3aXUCTUTHU 3BITH,BUKOHATU [P3. 3HaTw BCl po3auiM Kypcy (i3MKH, BMITH aHali3yBaTU
(hi31yH1 SBUIIA Ta MPOIECH 13 3aCTOCYBAHHSIM BIAMOBIHUX 3aKOHIB Ta CITIBBIIHOIIEHb.
Bwmitu po3B’a3yBaTd 3ajadl MiABUIIEHOT CKJIATHOCTI. 3HATH 3arajbHl TPUHIUIN
MPOBEICHHS (PI3UYHOTO EKCIEPUMEHTY i 00pOOKH MOro pe3yibTaTiB.

Kpurepii oliHIOBAaHHS 3HAHBb TA BMIHb CTYAEHTA HA TUCHbMOBOMY
1cnuTi(eK3aMEeHAIIMHOMY TECTYBAHHI)

3anoBisibHo,D,E (60-74). [Toka3aTn 3HaHHS OCHOBHOT'O TEOPETUYHOTO Ta MPAKTHYHOTO
Marepially, HaJlaB BipHI BIAMOBIAI Ha OLIBIIICTh 3allUTaHb, OJICPKAHUX MPU CKIIAJaHHI
icnuTy ab0 TECTYBaHHS.

Joope,C (75-89). [TokazaTu MoBHE 3HAHHS TEOPETUYHOTO Ta MPAKTHYHOTO MaTepiay,
HaJaB BIPHI BIJINOBI/Il HA IEPEBAXHY OIBIIICTh 3alIUTaHb.

Binminno,A,B (90-100). [Toka3atu cucTeMaTH30BaHi TNIMOOKI 3HAHHS TEOPETUYHOIO Ta
MPaKTUYHOTO Marepiandy,HaJaB BUYEpIIHI BIAMOBIAI Ha BCl IOCTaBJEHI 3alUTaHHS.
Hagectu npukiiagu cnocrepexeHHs (13MYHUX 3aKOHIB Ta SBUIL HA MPAKTHUIL.



3. IlepeJik 3aMIUTAHDb eKCNIPEC-KOHTPOJII0 HA NPAKTHYHHUX 3aHATTSX.

Tema 1 Maznimne nojie nOCmMiliHO20 CIHPYMY.

Cdopmymoiite 3akon bio-CaBapa-Jlamnaca.

YoMy AOpIBHIOE 1HAYKIIIS MATHITHOTO TOJIsl, CTBOPEHOTO 3apsJIOM, 110 PyXa€ThCs?

CdopmyintoiiTe NpUHLNT CYNIEPHO3UIIIT MATHITHOTO MOJISI.

[Ilo Ha3uBa€eTHCS JTIHIIMU MarHiTHOI IHAYKI1? SIk BU3HAUUTH TX HAPSIMOK?

CdopmymroiiTe 3akoH Amrepa.

S BU3HAYUTH HANPSIMOK CHIIA Amriepa’?

Yomy nopiBHIoe cuna JlopeHiia, Ha siKi 3apsau BOHA Ji€?

Sk BU3HAYUTH HanPSMOK CHITH Jlopenua?

. I1lo Ha3uBaeThCA MarHiTHUM 110T0KOM? MOro OIMHMI BUMipIOBAHHS.

10 Cdopmymroiite Teopemy ["ayca 11 MarHiTHOTO MOJIS.

11.CdhopmynroiiTe 3aKOH ITOBHOTO CTPYMY.

12. YoMy AOpiBHIOE Mar”iTHE MOJI€ MPSMOTO HECKIHYEHHO JOBrOTO MPOBIAHUKA 31
CTpyMOM?

13.Yomy nopiBHIOE MAarHITHE T0JI€ CKIHYEHOTO MPOBITHUKA 31 CTPyMOM?

14.Yomy nopiBHIOE MarHiTHa 1HIYKI(IA B IIEHTP1 KOJOBOTO MPOBITHUKA 31 CTPyMOM?

15.Yomy gopiBHIOE poOOTa MO MEPEMIIICHHIO MTPOBITHUKA 31 CTPYMOM Y MarHiTHOMY
noJ?

16.3anumriTe GopMyITy AJISI MATHITHOTO MOMEHTY KOHTYPY 31 CTPYMOM.

17 . 3anumnth popMyiny Jisl MEXaHIYHOTO MOMEHTY PAaMKH 31 CTPYMOM y MarHiTHOMY
TOJIL.

18.Yomy m0piBHIOE cHJIa B3a€MOIT TBOX MPOBITHUKIB 31 CTPyMaMu?

19.Yomy nopiBHIOE MarHiTHE TOJIE BCEPEANHI COIeHOiaa?

CoNoORrLDE

Tema 2 Enekmpomazuimui KOJ1UeaAHHA.

1. SIkuii nmporiec Ha3UBAETHCS KOJUBAHHAMU?

2. SIKi KOJMMBaHHS HAa3UBAIOTHCS BITLHUMU?

3. 3anumiTh piBHSIHHS BUTBHUX HE3racalouuX KOJIMBaHb Y KOJIUBAJILHOMY
KOHTYp1. SIKuii po3B’sI30K BOHO Ma€?

4. YoMy IOpIBHIOIOTH NEPIOJI Ta YACTOTA BUIHUX HE3racarouuX KOJIUBaHb?

5. SIKi KONMBaHHS HA3UBAIOTHCS 3rACAOYUMU?

6. 3amumniTh piBHAHHSA 3aracar0ynXx KOJMBaHb y KOJTUBAIHHOMY KOHTYpI. SKuii
pPO3B’30K BOHO Ma€?

7. YoMy IOpiBHIOE TEPIOJI 1 YACTOTA 3racatourXx KOJIUBaHb?

8. Ha3BiTh Benmu4nHM, 110 XapaKTEPU3YIOTh 3aracaHHs JIEKTPOMArHITHUX
KOJIMBaHb.

9. Mo Ha3zuBaeThCs JIOTAPUPMIYHIM IEKPEMEHTOM 3TacaHHs, TOOPOTHICTIO?
10. SIxi konMBaHHS Ha3UBAIOTHCS BUMYILICHUMU?

11. 3anuuiTe piBHSHHS BUMYILIEHUX KOJUBAHb B €IEKTPUYHOMY KOHTYpI1. SIKuii
PO3B’s30K BOHO Ma€?



12. V yomy nionsirae sBUIIE eIEKTPUIHOTO PE30OHAHCY?

13. SIxkuii cTpyM Ha3UBAETHCS 3MIHHUM?

14. YoMy AOpIBHIOIOTH IHAYKTUBHUM, EMHICHUN, pEAaKTUBHUM Ta MOBHUH OMIOpHU
Koja?

Tema 3 Xeunvoea onmuka.

o Ha3uBa€eTHCS AOCOMOTHUM MOKa3HUKOM 3aJIOMJICHHSI cepeioBuIIa?

[I{o Ha3MBAETHCS BIAHOCHUM MOKA3HUKOM 3aJIOMJICHHS CEpPeIOBHUIIA

SIKi XBWJII HA3UBAIOTHCSI KOTEPEHTHUMU ?

SIxa XBUJIS HA3UBAETHCS MOHOXPOMATUYHOIO?

Yac 1 JOBKHWHA KOTEPEHTHOCTI.

o Ha3uBaeThCs iHTEpGEPEHILIIEI0? YMOBH 11 CIIOCTEPEKEHHS.

YMoBa MiHiIMyMa iHTepdepeHIlii. YMoBa MakCUMyMa 1HTepQepeHIlii.

Sxe aBuiie Ha3uBaeThes qudpakuicro? ki Buan nudpakiiii Bu 3Haere?
Cdopmymroitte npunnui ['tolirenca-Openerns.

0. [lo Ha3uBaeThCs AUPPAKIIAHOIO PEIIITKOIO?

1. 3anuiiTh yMOBU TOJOBHUX MIHIMYMIB 1 MAKCUMYMIB /I JUGPAKIIHHOT pEITiTKH.
2. lllo Ha3uBaeThCs AUCTIEPCi€rO CBITIA?

13. Slke CcBITJIO HA3UBAETHCS IPUPOTHUM, TTOTISIPUIOBAHUM ?

14. Ctyninp nosgpu3zaiiii. YoMy JOpIBHIOE CTYIIHb MOJISPU3aLli I HPUPOIHOTO,
IJIOCKOIOJISIPU30BAHOTO CBITIIA?

15. ChopmymroiiTe 3akoH Maitoca.

16. ITornmuHanHs cBiTaa. 3akoH byrepa.

17. Chopmymroiite 3akoH bprocrepa.

PR BOO~NOOAWNE

Tema 4 Pienoearicne mennoee eunpominrosanns. Keanmoei enacmueocmi
SUNPOMIHIOBGAHHS

Sxe BUMPOMIHIOBAHHS Ha3UBAETHCS TEIIJIOBUM?

[ITo Ha3UBAETHCS TOTOKOM BUITPOMIHIOBaHHS?
BunpoMiHioBanbHa 31aTHICTb. 1T OAUHUI BUMIDY.
CrexTpajibHa T'yCTUHA BUIPOMIHIOBAJIBHOI 3aTHOCTI.
[TornuHanbpHa 31aTHICTH Tija.

Cdopmymroiite 3akoH Kupxroda.

Ske T110 Ha3UBaOTh a0COTIOTHO YOPHUM? OLTUM? CipuM?
Cdopmymroitte 3akon Credana-bonbimana.

. CdopmymoiiTe 3axkoH Bina.

10 VY yomy noJisrae siBUIle 30BHIMIHLOTO (hoToedhexTa?
11.1Mo Take poTocTpym Hacu4eHHs? Big 4oro BiH 3a1€KUTH?
12.111o Taka 3aTpumyrouda Hampyra?

13.1Io Take «uepBoHa» Mexa Goroedexra?

14.3anumiTe piBHSIHHS DUHINTEHHA 11 PpoTtoedekTa.
15.Cdopmymroiite 3akonn poroedekta (3akoHu CToNETOBA).
16.11o Take poron?

CoNoOaRrWdE



17.Homy nopiBHioe eneprisa potona? YoMy TOpiBHIOE Maca Ta IMIYyJIbC poTOHA?
18.111o Ha3uBaeThcsa epexrom Kommnrona?
19.111o Ha3uBaeThcsd TUCKOM cBiT/Ia? Bijx 4oro 3ajaeXuTh THCK CBITIIA?

4. InauBigyaJbHe JOMAIIHE 3aBAAHHA 3 (Pi3UKH.

KIYKI-1
Homep Bapianty Howmep po3ainy - Homep 3a1a4i
[2]
1 1-18 1-5 3-24 3-10 4-10 4-9 5-5 5-29 6-24 6-29
2 1-19 1-6 3-25 3-11 4-11 4-10 5-6 5-30 6-25 6-30
3 1-20 1-7 3-26 3-12 4-12 4-11 5-7 5-1 6-26 6-1
4 1-4 1-8 3-27 3-13 4-13 4-12 5-8 5-2 6-27 6-2
5 1-12 1-9 3-12 3-14 4-21 4-27 5-9 5-3 6-28 6-3
6 1-17 1-10 3-6 3-15 4-15 4-30 5-10 5-4 6-29 6-4
7 1-18 1-11 3-7 3-16 4-16 4-1 5-11 5-5 6-1 6-5
8 1-19 1-12 3-8 3-17 4-17 4-2 5-12 5-6 6-6 6-6
9 1-20 1-13 3-9 3-18 4-18 4-3 5-13 5-7 6-3 6-7
10 1-4 1-14 3-10 3-19 4-19 4-4 5-14 5-8 6-4 6-8
11 1-21 1-15 3-11 3-20 4-20 4-5 5-15 5-9 6-5 6-9
12 1-22 1-16 3-12 3-21 4-21 4-6 5-26 5-10 6-6 6-10
13 1-23 1-17 3-13 3-22 4-22 4-7 5-27 5-11 6-7 6-11
14 1-24 1-18 3-14 3-23 4-23 4-8 5-28 5-12 6-8 6-12
15 1-22 1-19 3-7 3-19 4-19 4-21 5-29 5-13 6-9 6-13
16 1-23 1-20 3-8 3-20 4-20 4-22 5-30 5-14 6-20 6-14
17 1-24 1-21 3-9 3-21 4-21 4-23 5-21 5-15 6-21 6-15
18 1-25 1-22 3-10 3-22 4-22 4-24 5-22 5-16 6-22 6-16
19 1-26 1-23 3-11 3-23 4-23 4-25 5-23 5-17 6-23 6-17
20 1-27 1-24 3-12 3-28 4-24 4-26 5-24 5-18 6-24 6-18
21 1-22 1-25 3-13 3-29 4-25 4-27 5-25 5-19 6-25 6-19
22 1-23 1-26 3-14 3-30 4-26 4-28 5-26 5-20 6-26 6-20
23 1-25 1-27 3-15 3-27 4-27 4-29 5-1 5-21 6-27 6-21
24 1-26 1-1 3-16 3-28 4-6 4-30 5-2 5-25 6-10 6-22
25 1-27 1-2 3-17 3-29 4-7 4-1 5-2 5-23 6-11 6-22
KIYKI-2
Homep Homep po3ainy - Homep 3agaui
BapiaHTy 2]
1 1-17 1-24 3-1 3-17 4-18 4-5 5-5 5-9 6-24 6-29
2 1-18 1-25 3-2 3-18 4-19 4-6 5-6 5-10 6-25 6-30
3 1-19 1-26 3-3 3-19 4-20 4-7 5-7 5-11 6-26 6-1
4 1-20 1-27 3-4 3-20 4-21 4-8 5-8 5-12 6-27 6-2
5 1-4 1-28 3-5 3-21 4-22 4-9 5-9 5-27 6-28 6-3
6 1-21 1-29 3-6 3-22 4-23 4-10 5-10 5-28 6-29 6-4
7 1-22 1-1 3-7 3-1 4-24 4-11 5-11 5-1 6-30 6-5
8 1-23 1-2 3-8 3-2 4-25 4-12 5-12 5-2 6-8 6-6
9 1-24 1-3 3-9 3-3 4-26 4-13 5-13 5-3 6-9 6-7
10 1-22 1-4 3-10 3-4 4-27 4-14 5-14 5-4 6-10 6-8
11 1-23 1-5 3-11 3-5 4-28 4-15 5-15 5-5 6-11 6-9
12 1-24 1-6 3-12 3-6 4-29 4-26 5-16 5-6 6-12 6-10
13 1-11 1-7 3-13 3-7 4-30 4-27 5-17 5-7 6-13 6-11
14 1-12 1-8 3-14 3-8 4-11 4-28 5-18 5-8 6-14 6-12
15 1-13 1-1 3-15 3-9 4-12 4-29 5-19 5-21 6-8 6-13
16 1-14 1-2 3-16 3-20 4-13 4-30 5-20 5-22 6-9 6-14




17 1-15 1-3 3-17 3-21 4-14 4-21 5-21 5-23 6-10 6-15

18 1-16 1-4 3-18 3-22 4-15 4-22 5-22 5-24 6-11 6-16

19 1-17 1-5 3-19 3-23 4-16 4-23 5-23 5-25 6-12 6-17

20 1-18 1-6 3-20 3-24 4-17 4-24 5-24 5-26 6-13 6-18

21 1-19 1-7 3-21 3-25 4-18 4-25 5-25 5-27 6-14 6-19

22 1-20 1-8 3-22 3-26 4-19 4-1 5-26 5-28 2-64 6-20

23 1-5 1-9 3-23 3-27 4-20 4-2 5-27 5-29 6-8 6-21

24 1-6 1-10 3-24 3-28 4-21 4-3 5-28 5-30 6-10 6-22

25 1-7 1-11 3-25 3-29 4-22 4-4 5-29 5-1 6-11 6-23

KIYKI-3
Homep BapianTy Homep po3niny - Homep 3ana4i
(2]
1 1-5 1-11 3-24 3-10 4-11 4-17 5-29 5-8 6-10 6-29
2 1-6 1-12 3-25 3-11 4-12 4-18 5-30 5-9 6-11 6-30
3 1-7 1-13 3-26 3-12 4-13 4-19 5-1 5-10 6-16 6-1
4 1-8 1-14 3-27 3-13 4-14 4-20 5-2 5-11 6-13 6-6
5 1-9 1-15 3-12 3-21 4-15 4-4 5-3 5-15 6-14 6-3
6 1-10 1-16 3-6 3-15 4-16 4-21 5-4 5-13 6-15 6-4
7 1-11 1-17 3-7 3-16 4-17 4-22 5-5 5-14 6-16 6-5
8 1-12 1-18 3-8 3-17 4-18 4-23 5-6 5-8 6-17 6-6
9 1-13 1-19 3-9 3-18 4-19 4-24 5-7 5-9 6-18 6-7
10 1-14 1-20 3-10 3-19 4-20 4-22 5-8 5-10 6-19 6-8
11 1-15 1-21 3-11 3-20 4-21 4-23 5-9 5-11 6-20 6-9
12 1-16 1-22 3-12 3-21 4-22 4-24 5-10 5-15 6-21 6-10
13 1-17 1-23 3-13 3-22 4-23 4-11 5-11 5-15 6-26 6-11
14 1-18 1-24 3-14 3-23 4-24 4-12 5-12 5-14 6-23 6-12
15 1-19 1-25 3-7 3-19 4-25 4-13 5-13 5-24 6-1 6-13
16 1-20 1-26 3-8 3-20 4-26 4-14 5-14 5-25 6-6 6-14
17 1-21 1-27 3-9 3-21 4-27 4-15 5-15 5-56 6-3 6-15
18 1-22 1-28 3-10 3-22 4-28 4-16 5-16 5-27 6-4 6-16
19 1-23 1-29 3-11 3-23 4-29 4-17 5-17 5-29 6-5 6-17
20 1-24 1-30 3-12 3-24 4-30 4-14 5-18 5-30 6-6 6-18
21 1-25 1-1 3-13 3-25 4-1 4-19 5-19 5-1 6-7 6-19
22 1-26 1-2 3-14 3-12 4-2 4-20 5-20 5-5 6-8 6-20
23 1-27 1-3 3-24 3-10 4-11 4-5 5-21 5-3 6-9 6-21
24 1-28 1-4 3-25 3-11 4-12 4-6 5-22 5-4 6-10 6-22
25 1-29 1-5 3-26 3-12 4-13 4-7 5-23 5-8 6-11 6-23
KIYKI -4
Homep BapianTy Howmep po3ainy - Homep 3agaui
[2]

1 1-18 1-24 3-1 3-15 4-15 4-19 5-9 5-29 6-24 6-15
2 1-19 1-25 3-2 3-16 4-16 4-20 5-10 5-30 6-25 6-16
3 1-20 1-26 3-3 3-17 4-17 4-21 5-5 5-1 6-21 6-17
4 1-4 1-27 3-4 3-18 4-18 4-22 5-12 5-5 6-27 6-18
5 1-12 1-28 3-5 3-19 4-19 4-23 5-27 5-3 6-8 6-19
6 1-17 1-29 3-6 3-20 4-20 4-24 5-28 5-4 6-22 6-20
7 1-18 1-1 3-7 3-30 4-30 4-25 5-1 5-5 6-1 6-30
8 1-19 1-2 3-8 3-21 4-21 4-26 5-2 5-6 6-6 6-21
9 1-20 1-3 3-9 3-22 4-22 4-28 5-3 5-7 6-3 6-22
10 1-4 1-4 3-10 3-23 4-23 4-27 5-4 5-8 6-4 6-23
11 1-21 1-5 3-11 3-24 4-24 4-29 5-5 5-9 6-5 6-24




12 1-22 1-6 3-12 3-25 4-25 4-30 5-6 5-10 6-6 6-25
13 1-23 1-7 3-13 3-26 4-26 4-24 5-7 5-11 6-7 6-26
14 1-24 1-8 3-14 3-27 4-27 4-29 5-8 5-15 6-8 6-27
15 1-22 1-1 3-15 3-28 4-28 4-30 5-21 5-13 6-1 6-28
16 1-23 1-2 3-16 3-29 4-29 4-11 5-22 5-14 6-29 6-29
17 1-17 1-3 3-17 3-1 4-1 4-12 5-23 5-15 6-30 6-1
18 1-18 1-4 3-18 3-2 4-2 4-13 5-24 5-26 6-1 6-2
19 1-19 1-5 3-19 3-3 4-3 4-14 5-25 5-27 6-6 6-3
20 1-20 1-6 3-20 3-4 4-4 4-15 5-26 5-8 6-3 6-4
21 1-4 1-7 3-21 3-5 4-5 4-16 5-27 5-25 6-4 6-5
22 1-21 1-8 3-22 3-6 4-6 4-17 5-28 5-1 6-5 6-6
23 1-22 1-9 3-23 3-7 4-7 4-18 5-29 5-5 6-6 6-7
24 1-23 1-10 3-24 3-8 4-8 4-19 5-30 5-3 6-7 6-8
25 1-24 1-5 3-25 3-15 4-15 4-5 5-11 5-29 6-24 6-9
KIYKI-5
Homep Bapianty Howmep po3ainy - Homep 3agaui
[2]
1 1-18 1-5 3-11 3-9 4-15 4-5 5-10 5-11 6-10 6-11
2 1-19 1-6 3-12 3-10 4-16 4-6 5-5 5-12 6-6 6-12
3 1-18 1-4 3-18 3-2 4-2 4-13 5-24 5-25 6-1 6-2
4 1-20 1-7 3-13 3-11 4-17 4-7 5-12 5-13 6-12 6-13
5 1-4 1-8 3-14 3-12 4-14 4-4 5-13 5-14 6-13 6-14
6 1-12 1-9 3-15 3-27 4-19 4-9 5-21 5-15 6-21 6-15
7 1-17 1-10 3-16 3-28 4-20 4-10 5-15 5-15 6-16 6-16
8 1-18 1-11 3-17 3-1 4-30 4-11 5-16 5-17 6-16 6-17
9 1-19 1-12 3-18 3-2 4-21 4-12 5-17 5-18 6-17 6-18
10 1-20 1-13 3-19 3-3 4-22 4-13 5-18 5-19 6-18 6-19
11 1-4 1-14 3-20 3-4 4-23 4-14 5-19 5-20 6-19 6-20
12 1-21 1-15 3-21 3-5 4-24 4-15 5-20 5-21 6-20 6-21
13 1-22 1-16 3-22 3-6 4-25 4-26 5-21 5-22 6-21 6-22
14 1-23 1-20 3-23 3-7 4-26 4-27 5-22 5-23 6-22 6-23
15 1-24 1-4 3-24 3-8 4-27 4-28 5-23 5-24 6-23 6-24
16 1-22 1-12 3-25 3-21 4-28 4-29 5-19 5-25 6-19 6-25
17 1-23 1-17 3-26 3-22 4-29 4-30 5-20 5-25 6-20 6-26
18 1-24 1-18 3-27 3-23 4-1 4-21 5-21 5-27 6-21 6-27
19 1-10 1-19 3-28 3-24 4-2 4-22 5-22 5-28 6-22 6-28
20 1-11 1-20 3-29 3-25 4-3 4-23 5-23 5-29 6-23 6-29
21 1-12 1-4 3-30 3-26 4-4 4-24 5-24 5-30 6-24 6-30
22 1-13 1-21 3-1 3-27 4-5 4-25 5-25 5-1 6-26 6-1
23 1-14 1-22 3-2 3-28 4-6 4-26 5-26 5-2 6-26 6-2
24 1-15 1-23 3-3 3-29 4-7 4-27 5-27 5-3 6-27 6-3
25 1-16 1-24 3-4 3-30 4-8 4-28 5-10 5-4 6-10 6-4
KIYKI-6
Homep BapianTy Homep po3ainy - Homep 3aaaui
[2]
1 1-18 1-5 3-24 3-10 4-10 4-9 5-5 5-29 6-24 6-29
2 1-19 1-6 3-25 3-11 4-11 4-10 5-6 5-30 6-25 6-30
3 1-20 1-7 3-26 3-12 4-12 4-11 5-7 5-1 6-26 6-1
4 1-4 1-8 3-27 3-13 4-13 4-12 5-8 5-2 6-27 6-2
5 1-12 1-9 3-12 3-14 4-21 4-27 5-9 5-3 6-28 6-3




6 1-17 1-10 3-6 3-15 4-15 4-30 5-10 5-4 6-29 6-4
7 1-18 1-11 3-7 3-16 4-16 4-1 5-11 5-5 6-1 6-5
8 1-19 1-12 3-8 3-17 4-17 4-2 5-12 5-6 6-6 6-6
9 1-20 1-13 3-9 3-18 4-18 4-3 5-13 5-7 6-3 6-7
10 1-4 1-14 3-10 3-19 4-19 4-4 5-14 5-8 6-4 6-8
11 1-21 1-15 3-11 3-20 4-20 4-5 5-15 5-9 6-5 6-9
12 1-22 1-16 3-12 3-21 4-21 4-6 5-26 5-10 6-6 6-10
13 1-23 1-17 3-13 3-22 4-22 4-7 5-27 5-11 6-7 6-11
14 1-24 1-18 3-14 3-23 4-23 4-8 5-28 5-12 6-8 6-12
15 1-22 1-19 3-7 3-19 4-19 4-21 5-29 5-13 6-9 6-13
16 1-23 1-20 3-8 3-20 4-20 4-22 5-30 5-14 6-20 6-14
17 1-24 1-21 3-9 3-21 4-21 4-23 5-21 5-15 6-21 6-15
18 1-25 1-22 3-10 3-22 4-22 4-24 5-22 5-16 6-22 6-16
19 1-26 1-23 3-11 3-23 4-23 4-25 5-23 5-17 6-23 6-17
20 1-27 1-24 3-12 3-28 4-24 4-26 5-24 5-18 6-24 6-18
21 1-22 1-25 3-13 3-29 4-25 4-27 5-25 5-19 6-25 6-19
22 1-23 1-26 3-14 3-30 4-26 4-28 5-26 5-20 6-26 6-20
23 1-25 1-27 3-15 3-27 4-27 4-29 5-1 5-21 6-27 6-21
24 1-26 1-1 3-16 3-28 4-6 4-30 5-2 5-25 6-10 6-22
25 1-27 1-2 3-17 3-29 4-7 4-1 5-2 5-23 6-11 6-22
KIYKI-7
Homep Homep po3ainy - Homep 3agaui
BapiaHTy 2]
1 1-17 1-24 3-1 3-17 4-18 4-5 5-5 5-9 6-24 6-29
2 1-18 1-25 3-2 3-18 4-19 4-6 5-6 5-10 6-25 6-30
3 1-19 1-26 3-3 3-19 4-20 4-7 5-7 5-11 6-26 6-1
4 1-20 1-27 3-4 3-20 4-21 4-8 5-8 5-12 6-27 6-2
5 1-4 1-28 3-5 3-21 4-22 4-9 5-9 5-27 6-28 6-3
6 1-21 1-29 3-6 3-22 4-23 4-10 5-10 5-28 6-29 6-4
7 1-22 1-1 3-7 3-1 4-24 4-11 5-11 5-1 6-30 6-5
8 1-23 1-2 3-8 3-2 4-25 4-12 5-12 5-2 6-8 6-6
9 1-24 1-3 3-9 3-3 4-26 4-13 5-13 5-3 6-9 6-7
10 1-22 1-4 3-10 3-4 4-27 4-14 5-14 5-4 6-10 6-8
11 1-23 1-5 3-11 3-5 4-28 4-15 5-15 5-5 6-11 6-9
12 1-24 1-6 3-12 3-6 4-29 4-26 5-16 5-6 6-12 6-10
13 1-11 1-7 3-13 3-7 4-30 4-27 5-17 5-7 6-13 6-11
14 1-12 1-8 3-14 3-8 4-11 4-28 5-18 5-8 6-14 6-12
15 1-13 1-1 3-15 3-9 4-12 4-29 5-19 5-21 6-8 6-13
16 1-14 1-2 3-16 3-20 4-13 4-30 5-20 5-22 6-9 6-14
17 1-15 1-3 3-17 3-21 4-14 4-21 5-21 5-23 6-10 6-15
18 1-16 1-4 3-18 3-22 4-15 4-22 5-22 5-24 6-11 6-16
19 1-17 1-5 3-19 3-23 4-16 4-23 5-23 5-25 6-12 6-17
20 1-18 1-6 3-20 3-24 4-17 4-24 5-24 5-26 6-13 6-18
21 1-19 1-7 3-21 3-25 4-18 4-25 5-25 5-27 6-14 6-19
22 1-20 1-8 3-22 3-26 4-19 4-1 5-26 5-28 2-64 6-20
23 1-5 1-9 3-23 3-27 4-20 4-2 5-27 5-29 6-8 6-21
24 1-6 1-10 3-24 3-28 4-21 4-3 5-28 5-30 6-10 6-22
25 1-7 1-11 3-25 3-29 4-22 4-4 5-29 5-1 6-11 6-23
KIVKI-8
Homep Bapianty Homep po3ainy - Homep 3agaui
[2]
1 1-5 1-11 3-24 3-10 4-11 4-17 5-29 5-8 6-10 6-29
2 1-6 1-12 3-25 3-11 4-12 4-18 5-30 5-9 6-11 6-30
3 1-7 1-13 3-26 3-12 4-13 4-19 5-1 5-10 6-16 6-1




4 1-8 1-14 3-27 3-13 4-14 4-20 5-2 5-11 6-13 6-6
5 1-9 1-15 3-12 3-21 4-15 4-4 5-3 5-15 6-14 6-3
6 1-10 1-16 3-6 3-15 4-16 4-21 5-4 5-13 6-15 6-4
7 1-11 1-17 3-7 3-16 4-17 4-22 5-5 5-14 6-16 6-5
8 1-12 1-18 3-8 3-17 4-18 4-23 5-6 5-8 6-17 6-6
9 1-13 1-19 3-9 3-18 4-19 4-24 5-7 5-9 6-18 6-7
10 1-14 1-20 3-10 3-19 4-20 4-22 5-8 5-10 6-19 6-8
11 1-15 1-21 3-11 3-20 4-21 4-23 5-9 5-11 6-20 6-9
12 1-16 1-22 3-12 3-21 4-22 4-24 5-10 5-15 6-21 6-10
13 1-17 1-23 3-13 3-22 4-23 4-11 5-11 5-15 6-26 6-11
14 1-18 1-24 3-14 3-23 4-24 4-12 5-12 5-14 6-23 6-12
15 1-19 1-25 3-7 3-19 4-25 4-13 5-13 5-24 6-1 6-13
16 1-20 1-26 3-8 3-20 4-26 4-14 5-14 5-25 6-6 6-14
17 1-21 1-27 3-9 3-21 4-27 4-15 5-15 5-56 6-3 6-15
18 1-22 1-28 3-10 3-22 4-28 4-16 5-16 5-27 6-4 6-16
19 1-23 1-29 3-11 3-23 4-29 4-17 5-17 5-29 6-5 6-17
20 1-24 1-30 3-12 3-24 4-30 4-14 5-18 5-30 6-6 6-18
21 1-25 1-1 3-13 3-25 4-1 4-19 5-19 5-1 6-7 6-19
22 1-26 1-2 3-14 3-12 4-2 4-20 5-20 5-5 6-8 6-20
23 1-27 1-3 3-24 3-10 4-11 4-5 5-21 5-3 6-9 6-21
24 1-28 1-4 3-25 3-11 4-12 4-6 5-22 5-4 6-10 6-22
25 1-29 1-5 3-26 3-12 4-13 4-7 5-23 5-8 6-11 6-23
KIYKI -9
Homep Bapianty Homep posainy - Homep 3agavi
2]
1 1-18 1-24 3-1 3-15 4-15 4-19 5-9 5-29 6-24 6-15
2 1-19 1-25 3-2 3-16 4-16 4-20 5-10 5-30 6-25 6-16
3 1-20 1-26 3-3 3-17 4-17 4-21 5-5 5-1 6-21 6-17
4 14 1-27 3-4 3-18 4-18 4-22 5-12 5-5 6-27 6-18
5 1-12 1-28 3-5 3-19 4-19 4-23 5-27 5-3 6-8 6-19
6 1-17 1-29 3-6 3-20 4-20 4-24 5-28 5-4 6-22 6-20
7 1-18 1-1 3-7 3-30 4-30 4-25 5-1 5-5 6-1 6-30
8 1-19 1-2 3-8 3-21 4-21 4-26 5-2 5-6 6-6 6-21
9 1-20 1-3 3-9 3-22 4-22 4-28 5-3 5-7 6-3 6-22
10 14 1-4 3-10 3-23 4-23 4-27 5-4 5-8 6-4 6-23
11 1-21 1-5 3-11 3-24 4-24 4-29 5-5 5-9 6-5 6-24
12 1-22 1-6 3-12 3-25 4-25 4-30 5-6 5-10 6-6 6-25
13 1-23 1-7 3-13 3-26 4-26 4-24 5-7 5-11 6-7 6-26
14 1-24 1-8 3-14 3-27 4-27 4-29 5-8 5-15 6-8 6-27
15 1-22 1-1 3-15 3-28 4-28 4-30 5-21 5-13 6-1 6-28
16 1-23 1-2 3-16 3-29 4-29 4-11 5-22 5-14 6-29 6-29
17 1-17 1-3 3-17 3-1 4-1 4-12 5-23 5-15 6-30 6-1
18 1-18 1-4 3-18 3-2 4-2 4-13 5-24 5-26 6-1 6-2
19 1-19 1-5 3-19 3-3 4-3 4-14 5-25 5-27 6-6 6-3
20 1-20 1-6 3-20 3-4 4-4 4-15 5-26 5-8 6-3 6-4
21 1-4 1-7 3-21 3-5 4-5 4-16 5-27 5-25 6-4 6-5
22 1-21 1-8 3-22 3-6 4-6 4-17 5-28 5-1 6-5 6-6
23 1-22 1-9 3-23 3-7 4-7 4-18 5-29 5-5 6-6 6-7
24 1-23 1-10 3-24 3-8 4-8 4-19 5-30 5-3 6-7 6-8
25 1-24 1-5 3-25 3-15 4-15 4-5 5-11 5-29 6-24 6-9

KIYKI-10




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

Hwnh e

5. IlepeJtik TecTiB.

MaruitHe mnoJie

YuM NpuiHATO KUIBKICHO XapaKTepu3yBaT MarHiTHe noJie?
YoMy AOpIBHIOE CHJIA, 1110 Jl€ HA PyXOMUH 3apsi 3 00Ky MAarHiTHOTO MOJist?
YoMy JOpIBHIOE CUJIA, 110 Al€ HA HEPYXOMUH 3apsif 3 00Ky MAarHiTHOTO MOJisA?
YoMy AOPIBHIOE 3T1IHO 3 MPUHIMIIOM CYNEPIO3ULIi 1HIYKIIIsI MarHITHOTO MOJIS,
AK€ CTBOPIOETHCS B AaHIM TOUL JEKUJIbKOMA MArHITHUMH MOJSIMU?
[Ilo € oquHUIEI0 BUMIPIOBAHHS HAMPY>KEHOCTI MarHiTHOTO TOJISi B MI>KHAPO THIH
cuctemi oguHULb SI?
[Ilo € oquHUIEI0 BUMIPIOBAHHS 1HIYKIIIT MATHITHOTO TOJISI B MXKHAPOIHIN
cuctemi oguHULb SI?
Yomy A0pIBHIOE MArHITHE TOJIE, 1[0 CTBOPIOETHCS 3aPsIIOM, IO PYXAETHCS?
YoMy TOpIBHIOE MAarHiTHE T0JIE, [0 CTBOPIOETHCS HEPYXOMUM 3apsiiom?

Sxuit BUTIISI Mae 3aK0H AMIiepa JijIsl eJIEMEHTa JITHIMHOTO CTpyMy?

Sxuit BUrIIs Ma€e 3aK0H AMIiepa Jijist TPOBITHUKA CKIHYEHOT JOBXKUHU?

Sxuit BUrIsI Mae 3aKk0H AMriepa Jij1st TPSMOJIIHIMHOTO MPOBIAHUKA TOBXKUHU | ?

Sk 3MiHUTBCA cuia Amnepa, SKII0 JOBXKUHY MPOBIIHUKA 3MEHIIIUTH?

SAxuit Burmisg mae 3akoH bio-Caapa-Jlannaca?

YoMy A0pIBHIOE 1HAYKIIISI MATHITHOTO MOJISL, 1[0 CTBOPEHO MPSIMHUM HECKIHYEHHO
JIOBI'MM MPOBIJTHUKOM 31 CTPyMOM?




15. Yomy A0piBHIOE IHAYKIIIS IPOBITHUKA 31 CTPYMOM CKIHUEHOT TOBXKUHU?

16. Yomy m0OpiBHIOE IHIYKI[ISI MATHITHOTO MOJISA, IO CTBOPEHO MPOBITHUKOM 31
CTpyMOM Y (hopMi KoJia

17. Yomy mopiBHIOE IHIYKIIIS HA OCl HECKIHUEHHO JOBI'OT'O COJICHOI1a 31 CTPyMOM?

18. Yomy mopiBHIOE MarHiTHE MoJie 330BHI TOpoina?

19. Yomy mopiBHIOE MOTIK BEKTOpa MarHiTHOI 1HAYKIIIT yepe3 eJIeMEHT IO ?

20. YoMy A0piBHIOE MIOBHUN MarHiTHUM MOTIK Yepe3 JOBUIbHY HE3aMKHYTY
MTOBEPXHIO?

21. Yomy nopiBHIOE MOBHUI MarHiTHUI MOTIK Yepe3 MII0CKY MOBEPXHIO?

22. Yomy nOpiBHIOE MMOBHUI MarHiTHUH MOTIK Yepe3 JOBUIbHY 3aMKHYTY
MTOBEPXHIO?

23. Ilo ctBepmkye Teopema ["ayca nist MarHiTHUX MOJIB B IHTETPATbHOMY BUTJISII?

24. Illo cTBepKye TeopeMa Mpo MUPKYISAIIIO 111 MarHITHUX TIOJIB B
IHTEerpajIbHOMY BUTIISII?

25. Illo ctBepmxye Teopema ["ayca 1j1si MarHiTHHUX TOJIB B AU EPEHIIATBHOMY
BUTIAI1?

26. Illo ctBepmxye TeopeMa Mpo MUPKYJIAIIIO JIJIT MATHITHUX TOJTIB B
nudepeHIiaTbHOMY BUATIISAI?

27. SIkuM CITiBBIIHOIIICHHSM 3a/Ia€ThCS y3arajibHeHa cuiia JlopeHma?

28. Yomy J0piBHIOE CUIIA , IO Ji€ Ha 3apsiji B €IEKTPOMArHiTHOMY T0J1i?

29. UYomy n0opiBHIOE CHIIA , IO Ji€ HA 3apsiT B €IEKTPUIHOMY ITOJi?

30. Yomy mopiBHIo€ poboTta cunu JlopeHma?

31. Yomy mopiBHIOE poOOTa MO MEPEMIIICHHIO MTPOBITIHUKA 31 CTPYMOM Y
MarHiTHOMYy 1o ?

MarHiTHe noJie B pe40BHHi

32. Sxoro GopMyIOr0 BU3HAYAETHCS MarHITHUH MOMEHT KOHTYpPY 31 CTpyMOM?

33. Yomy MOpiBHIOE MarHiTHI# MOMEHT CTPYMY, IO CTBOPIOETHCS €IEKTPOHOM?

34. Yomy nopiBHIOE 3 KBAHTOBOT TOYKH 30py MArHITHI MOMEHT CTPyMY, IO
CTBOPIOETHCS EJIEKTPOHOM?

35. Yomy nopiBHIOE OpOITATHLHUI MOMEHT €JIEKTpOHA?

36. Bix 4oro 3ajeXuTh BIIHOIIEHHS MAarHiTHOIO Ta MEXAHIYHOIO MOMEHTIB 1A

eJIEKTpOHA P ?

37. SIxe BIAHOIICHHS CIIpaBEIJIMBE JIJIS BIIACHOTO MOMEHTY IMITYJIbCY €IEKTpOHa?

38. o cTBepmKye TeopeMa Mpo MUPKYJIISALIIO I MarHITHOTO TI0JI B PEYOBHHI?

39. Slkum Bupa3oM HaMarHi4eHICTh MOB’A3aHa 3 HAMPY>KEHICTIO MAarHITHOTO MOJIs?

40. IIlo Ha3uBaeTHCSI HAMATHIYCHICTIO?

41. Bin goro 3anexuTh yactoTa JlapmopoBoi mpernecii ?

42. BHacniaok 4oro BUHUKae (hepOMarHiTHU CTaH PEYOBUHU?

43. BHacniok 4oro BUHMKAa€e napamMarHiTHUi eext?

44. Buacniok 4oro BUHUKAE JllaMardHiTHUi eexrt?

45. Sk 3MIHMTBCSI €HEprisi MarHiTHOTO MOJIs JOBFOTO COJICHO1/Ia, SIKIIO CTPYM B
HbOMY 30UTBIIUTH Y 3 pa3u?

46. SIxi peuOBMHU HA3WBAIOTh aHTU(PEpOMarHeTUKAMU?

47. SIxi pedOBHMHU HA3UBAIOTH JlIaMarHETUKAMU?



48. Uum Qeputu Biapi3HAIOTHCS Bia pepomMarHeTukin?

49. Illo BigOyBa€eThCS MpH MEPEXO0/l BiJ MarHeTHKa 3 O1IBIITIOI0 MarHITHOIO
MPOHUKHICTIO 70O MarHETHUKA 3 MEHIIIOI0 MarHiTHOIO MPOHUKHICTIO?

50. V saxux pedyoBHHAX 30BHIIIHE MarHITHE 3MEHIITYETHCS?

51. SIkiit yMOBI1 3aJI0BOJIbHSIE MarHiTHA IPOHUKIUBICTh BaKyyMy?

52. SIxiit yMOBI 3aJI0BOJIbHSIE MarHITHA IPOHUKJIUBICTh AlaMarHeTuka’?

53. JSIkiif yMOBI 3aJI0BOJIbHSIE MarHiTHA IPOHUKIMBICTh MTapaMarHeTuka?

54. SlIkiit yMOBi 3aJJ0BOJIbHSIE MarHiTHA IPOHUKIIUBICTH (hePOMATrHETUKY ?

55. SIkiit yMOBI 3a/I0BOJIbHSIE MarHiTHA CIPUNHHSATIMBICTh BAaKyyMy?

56. SIkiit yMOBI 3a/1I0BOJIbHSIE MarHiTHA CIPUHHATIMBICTD JlaMarHeTuka?

57. SIxiit yMOBI 3a/1I0BOJIbHSIE MarHiTHA CIPUNHHATIMBICTH MapaMaruHeTuka?

58. SIkiit yMOBi 3a10BOJTIbHSIE MarHiTHA CIPUHHSTIUBICTh ()EPOMATHETUKY ?

SBuUIIE eJIEeKTPOMATHITHOI iIHAYKITIiT

59. BijJ 4oro 3aieXUTh 1HIYKTUBHICTh KOHTYPY?

60. Yomy n0opiBHIOE IHAYKTUBHICTh KOHTYPY?

61. Yomy nopiBHIOE IHAYKTHUBHICTH JJOBIOT'O COJICHOITY?

62. Yomy nopiBHIO€ KOE)IIIEHT B3AEMOIHIYKIIIT?

63. Uomy JOpiBHIOE EJIEKTPOpYIIiiHA CHUJia 3TIIHO 3 OCHOBHUM 3aKOHOM
€JIEKTPOMArHITHOT 1HAYKIIIi?

64. Yomy mOpiBHIOE €IEKTPOPYIIiHHA CHJIa CAMOIHAYKIIII, III0 BUHUKAE y KOHTYPI,
AKUM niepeOyBae y Bakyymi?

65. Yomy [OpIBHIOE ENEKTPOpYIIiifHAa cuia I1HAYKINi, 110 BUHUKAE y BIAPI3KY
MPOBIAHUKA, IKHUI PyXa€ThCsl B OJJHOPITHOMY MAarHITHOMY MOJIi?

66. Uomy mOpiBHIOE €IEKTPOPYIIiHA CHJIa CAMOIHAYKIIII, IO BUHUKAE y KOHTYPI,
axuil epedyBae y pepoMarHiTHOMY cepeoBHIII?

67. 3a SKUM 3aKOHOM BU3HAYAETHCS CUJIa CTPYMY Yy KOJII TIPH BMHKaHHI JpKepena
EPC?

68. 3a sKMM 3aKOHOM 3MIHIOETHCS CHJIa CTPYMY Y KOJII MpU BUMHUKAHHI JDKEpea
EPC?

69. B skuX OJMHMIISIX BHUMIPIOETHCSA EJIEKTPOPYIIiiHA CHJIa EeJIeKTPOMArHiTHOT
THIYKITi?

70. Bin 4oro 3ae)KuTh 3HAYCHHS 1HIYKIIHHOTO CTPYMY B COJICHOIT1?

/1. Sk Ha3uBalOTH SIBUIE BUHUKHEHHS €JIEKTPOPYUIINHOI CHIIA €JIEKTPOMArHIiTHOI
IHAYKIIi B KOHTYPI1 M1 4ac 3MiHU B HOMY CUJIU CTPyMYy?

72. SIx Ha3WBaIOTh SBUIIEC BUHUKHEHHS EJEKTPUYHOTO CTPyMy B 3aMKHYTOMY
KOHTYpI1 M1J 4ac 3MiHU MOTOKY MarHiTHOTO MOJISI Yepe3 MOBEPXHIO, SIKY OXOIUTIOE
1en KOHTyp?

73. B AKUX OIMHUIAX BUMIPIOETHCS 1HAYKTUBHICTh KOHTYpY?

74. Sk Ha3MBaIOTH SIBUIEC BUHUKHEHHS EJIICKTPOPYIIIAHOI CHJIM €JIEeKTPOMArHiTHOI
IHIYKIIT B OTHOMY 3 JBOX JIOCTAaTHHO OJIM3BKO PO3TAIIOBAHMX KOHTYPIB IiJ 4Yac
3MIHH CUJIM CTPYMY B JIpYTOMY KOHTYpi?

75. Slke 3 sSBUI BUKOPUCTOBYETHCA B TpaHchopmaTopi?



76. 3a paxyHOK SIKOTO SIBUIA CTPYM y KOJi 3 1HAYKTUBHICTIO HE 3HHUKA€ MHUTTEBO
IIPH BIJIKJIFOYEHHI JKEpena CTpyMy?

EjekTpoMartiTHi KoJIMBaHHSA

/7. Sxuii Bursng Mae audepeHIiiagbHe  PIBHSIHHS BBUILHUX 3racaroumx
€JIEKTPOMATHITHUX KOJIMBAHb?

78. Skwuii Burnan mae audepeHIianbHe piBHSIHHSI BUMYIICHHX €JIEKTPOMArHiTHUX
KOJIMBaHb 3aps1y q B KOJIUBAILHOMY KOHTYPi?

79. Sk Ha3uBadTbhCS pe3ynbTaT JOJABaHHS JBOX B3a€EMHONEPIICHIUKYISIPHUX
KOJIMBaHb 3 KPATHUMHU 4aCTOTaMH?

80. Yomy A0OpiBHIOE TEpioA BIACHUX KOJMBAHb KOJUBAJIBHOTO KOHTYPY, SIKUHN
YTBOPIOIOTH 1HIYKTUBHICTH L Ta koHaencarop C?

81. Sk Ha3uBaIOTh pPe3yJbTAT JAOJIABAHHS JIBOX KOJMBAHb 3 OJIM3bKHUMHU YaCTOTaAMH,
110 BiOYBalOTHCA B OTHOMY HaIPSIMKY?

82. Yomy OpIBHIOE IIUKIIYHA YAaCTOTA BJACHUX KOJMBaHb KOJIMBAJIBLHOTO KOHTYPY,
KU yTBOPIOIOTH 1HIYKTUBHICT L Ta konaeHcarop C

83. SIki enmeMeHTH MICTUTD 1JI€JIbHUI TTOCITIIOBHUN KOJUBAIBHUN KOHTYD?

84. Slkomy mnpaBWily MIAMOPSAKOBYETbCS I1HAYKIIAHUNA CTpyM, IIO BUHUKAE Y
KOHTYpi?

85. Sk Ha3mBalOTh OMip KOHAECHCATOPA, 110 BU3HAYAETHCS HOTO EMHICTIO?

86. Sk Ha3WMBAaIOTH OMip KOTYIIKHA APOTY, IO BUSHAYAETHCS 11 1HIYKTHBHICTIO?

87. Illo BimOyBaeThCs TpHU PE30HAHCI HAMPYT 3 aMIUTITYJ0I0 CHJIM CTPyMy B
30BHIIIHBOMY KOJI1,III0 CKIAJA€ThCSA 3 MOCTIOBHO 3’ €JHAHUX KOHJIEHCaTopoa Ta
KOTYILIKH 1HAYKTUBHOCTI?

88. 3 gKkMX eNeMEHTIB CKIAIa€ThCS JIAHIIOT, B SKOMY BiIOyBAa€ThCS PE30HAHC
Harpyru?

89. B saKkuxX OJMHHUIISIX BUMIPIOETHCA EJICKTPOPYIIiHA CHJIa €JIEeKTPOMAarHiTHOI
THIYKITi?

90. Big yoro 3anexuTh 3HaYEHHS HIYKIIHHOTO CTPYMY B COJICHOIT1?

91. Sk Ha3uBaIOTH SBUINEC BUHUKHEHHS €JICKTPOPYIIIAHOT CUIU €JIEKTPOMArHITHOT
IHIYKIIIi B KOHTYPI M1 4ac 3MiHH B HOMY CHJIH CTPyMYy?

92. Sk Ha3uBalTh SBUILE BUHUKHEHHS EJIEKTPUUYHOTO CTPYMY B 3aMKHEHOMY
KOHTYpI1 MiJl 4aCc 3MIHU MOTOKY MarHiTHOTO MOJISI Yepe3 MOBEPXHIO, SIKY OXOIUIIE
e KOHTyp?

93. B sSKHX OJUHUIIX BUMIPIOETHCS IHAYKTUBHICTD KOHTYPY?

94. Sk Ha3uBalOThH SIBUIEC BUHUKHEHHS €JICKTPOPYIIIHHOT CHIIM €IeKTPOMArHiTHOT
IHIYKIIT B OJTHOMY 3 JBOX JOCTaTHHO OJIM3bKO PO3TAIIOBAaHUX KOHTYPIB ITiJl 4ac
3MIHU CWJIM CTPYMY B JIPYTrOMY KOHTYpi?

Enexrpomaruitrni xBuJii
95. Slke 3 HACTYNMHUX TBEPPKCHB € MPABHJIBHUM JIJIS1 IIBUKOCTI €JIEKTPOMArHITHUX
XBUJIb B CEPEIOBUIIT?



96. Yomy JOpIBHIOE IHTEHCHUBHICTh IUIOCKOI €IEKTPOMArHiTHOT XBWJII Y BaKyyMi 3
HaIpy>KEHOCTSIMU MarHiTHOro nosist H ta enexrpuynoro nosis E?

97. 1lo MoHa cKa3aTH MPO BEKTOPH HAIPY>KEHOCTEH €NEeKTPUYHOTO Ta MArHITHOTO
MOJTIB?

98. Yomy m0piBHIOE MOTYJIb TYCTHHU IMMOTOKY €HEPrii eIeKTPOMarHiTHOI XBHIIi?

99. Yomy mopiBHIO€ (pa30Ba MIBUAKICTH CICKTPOMArHITHOT XBUJIl B CEPEIOBUIII?

100.3a sik0i yMOBU €JIEKTpOMAarHiTHa XBWJISI HA3UBAETHCS JIIHIMHO MOJISIPU30BAHOIO?

101.3a sx0i yMOBH €JEKTPOMArHITHA XBWJS  HA3WBAETHCS  IHUPKYISAPHO
MOJISIPU30BAHOO?

102.3a  axoi yMOBH  €NEKTPOMAarHiTHa  XBWISL ~ HAa3UBAETbCS  EIINTHYHO
MOJISIPU30BAHOO?

103.3a axoi yMOBH €JIEeKTPOMAarHiTHa XBUJIS HA3UBAETHCSI XAaOTUYHO MOJIIPU30BAHOI0?

104.HanpsitMKOM SIKOTO BEKTOpa BH3HAYAETHCS HAMPSMOK MOLIMPEHHS E€JIeKTpoMar-
HITHOI XBUJII B BaKyyMi?

Onruka

105.111o BUBYA€ETHCS B ONTHUII B3araji?
106.111o BuB4a€eTHCSI B TEOMETPUYUHIN ONTHUII?

107. [Ilo Ha3WBaIOTh EJIEMEHTOM ONTHYHOI ITOBKHHH TUIAXYy MiX JBOMA
TOYKamMu?

108. [Ilo Ha3WBaIOTh €JIEMEHTOM TE€OMETPUYHOI JOBKHUHU HUIAXYy MDK JBOMA
TOYKaMu?

109. 1o Ha3MBaIOTh ONTUYHOIO JOBXHUHOIO MIIAXY MIX IBOMAa TOYKaMuU?

110. [Ilo Ha3UBaOTh TEOMETPUUYHOIO IOBKUHOIO HUIAXY MK IBOMa TOYKaMu?

111. 3a siKk01 YMOBH B CEPEJIOBUIIIl CIIOCTEPITAEThCSI HOPMaIbHA AUCTIEPCIs ?

112. 3a sIKk01 YMOBH B CEpPEIOBUIII CIIOCTEPITa€ThCSI aHOMAJIbHA JUCTIEPCis?

113. Cepena BUSIBIIIETHCS HEUCIIEPTUPYIOIIEH, KOTU

114. 3 sAKOro pIiBHSHHS MOXHA OOYHCIMTH KYT TOBHOTO BHYTPIIIHHOTO
B1IOUTTA?

115.111o BUBYAIOTh B XBHJIOBIH ONTHIII?

116. [Io BumnmBac i3 3akony byrepa-JlambGepTa?

117. Ske BITHOIIEHHS BU3HAYA€ 1HTEHCHUBHICTH 3a YMOB 1HTep(EepeHIli IBOX
XBUJIb?

118. Sxuii BUrasg Ma€e yMoBa iIHTEphEpEHIIHHUX MaKCUMYMIB?

119. Sxuii BUrasg Mae yMoBa iHTepPEpeHIIHHUX MIHIMYyMIB?

120.111o nazuBawTh iHTEpDEpEHITiEr0?

121.111o Ha3uBarTh iIHTEP(DEPEHITIEIO CBITIA?

122.11lo Ha3uBawTh nudpakiriero?

123.11lo Ha3uBarTh nudpakiiero cBitiaa?

124.111o Ha3UBaIOTh XBWJIbOBUM I[yTOM?

125.111o Ha3UBarOTh YACOBOIO KOTEPEHTHICTIO?

126. [Io Ha3uBarOTh YaCOM KOT€PEHTHOCTI?

127. Yomy nopiBHIOE pagiyc m-it 30Hu Openens chepuaHoi XBui?



128. Yomy nopiBHIOE paaiyc m -it 300U Openens maockoi XBuii?

129. Yowmy nopiBHIOE paaiyc nepinoi 30uu Openens chepruyHoi XBUTI?
130. Yowmy nopiBHIOE paaiyc nepioi 30Hu OpeHens miockoi XBui?
131. Yomy nopiBHIOE KyTOBa auctepcis audpakiiitnoi rpaTku?

132. Yomy nmopiBHIOE aucniepciiiHa 001acTh AUGPaKIiiHOT pelnTKI?
133. Yomy nopiBHIOE pO3aUIbHA 3/IaTHICTH AUGPAKIIHOT I'paTKu?

134. Yowmy nopiBHIOE Tiepioa qudpakiiifHoi rpaTku?

135. 3 SIKOTO CHIBBITHOIIECHHS MOYKHA BU3HAYUTH KyT bprocrepa?

136. [Ilo cTBepmKye 3akoH Mamtoca?

137. [I{o cTBepKye 3akoH byrepa?

138.111o BUBYA€ETHCS B KBAHTOBIM ONTHIII?

139.B yoMy BUSIBISIOTHCS KOPITYCKYJIPHI BIACTUBOCTI CBIiT/Ia?

140.51xa ymoBa € cripaBeATUBOIO i1 aOCOTIOTHO YOPHOTO Tina?

141.f5lxe 3 HaBeJEHUX HIDKYE TUT Ma€ MAaKCUMYM BHIIPOMIHIOBAHHS, 110 TIPUNAIAE Ha
HaWMEHITY TOBXUHY XBUJI1?

142. YoMy HOpIBHIOE CTIEKTpaJIbHA T'yCTHHA BUIIPOMIHIOBAHHS?

143.51xuii 3aKOH TETJIOBOTO BUIIPOMIHEHHS € HAHOUIbII yHIBEPCATHHUM?

144 SIxa rinoTe3a € MArpyHTsIM 3akoHy [lnaHka jyist TEMI0BOTO BUIIPOMIHEHHS?

145. Sxuii Burnsg mae Gopmyna [1nanka?

146.111o Ttake poroedext?

147 4x 3anexutrh BeIMYMHA (POTOCTPYMY HACHYEHHSA BiJ 1HTEHCHUBHOCTI
MOHOXPOMATHUYHOTO CBITJIA, IO Ma/Ia€ HA TLJIO?

148.111o Ha3MBarOTHh YEPBOHOIO MEXKEIO (HOTOCPEKTY?

149.Bix sK01 3 HaBeIEHUX HU)KYE BEJINYNH HE 3AJIE)KUTH THCK CBIT/IA?

150.B gomy nomsrae edext Komnrona?

151. B yomy noJisirae 30BHilIHINA poToederT?

152. 1o BinmOyBaeThes mig gac hoToedekTy?

153.Bix yoro 3ayiekuTh 3MiHa JOBXUHU XBUJI1 B epexti Komnrona?

154 4xi 3minu BiOyBalOThCS B aTOMI pe4oBHHH i yac edekty Kommnrona?

155. YoMy 10piBHIOE KOMITOHIBChKA JIOBKWUHA XBHII1?

156. YoMy 10piBHIOE KOMOITOHIBChKA IOBXKWUHA XBHII1?

157.111o BuB4aeThCs B pociigax Jlebemena?

ByxoBa aroMiB Ta MoJIeKy1
Teopis bopa

SAxuM CriiBBITHOIIECHHSIM 3a71a€Thesl cepist Jlaiimana?

SAxuM CriBBITHOIIECHHSM 3a7a€Thesl cepist banbmepa?

SAxuM CriBBITHOIIEHHSM 3a7a€Thest cepis [lamena?

SxuM CHiBBITHOIIICHHSM 3a7a€Thes cepist bpekera?

Yomy nopiBaioe bopoBcbkuii pamiyc?

Paniyc nomyctumux opOiT enekTpoHa B BOJAOPOIOTONIOHOM aToMi

Yomy nopiBHIOE mocTiiHa Punoepra?

JlomycTruMi 3Ha4€HHSI BHYTPIITHLOT €HEPrii BOJAOMPOBITHOTO aTOMa JTOPIBHIOE

cLONoakrwWdE



9. o BuKOpUCTOBYBaB y BiacHHUX Aociigax Pesepdopn?

10.111o BukopuCcTOBYBaB y BiIacHUX jaociigax Pesepdopa B SKOCTI MileH1?

11.11lo Tpamisock 3 yciMa yacTHHKaMu B gociigax Pesepdopaa?

12.SIxor0 B3aEMO/TI€I0 BU3HAYAETHCS PO3CIFOBAHHS YacTOK B jociinax Pesepdopna?

13.41xi mepexoaw  €NEKTPOHIB BH3HAYAIOTh  HEJIHIMHICTD  BOJBT-aMIEPHOL
XapaKTePUCTHKHU TPIOIY B

14 Slkumu TiepexoJaMHu  €IEKTPOHIB BH3HAYAIOTHCS CIEKTPHU TIOTVIMHAHHS aTroMa
BO/IHIO (cepis Jlaiimana)?

15.11o BimOyBaeThcs B Mojielli atoma bopa B ocHOBHOMY cTaHi?

16.Jle B momeni atoma bopa Moke mepedyBaTH €IeKTpOH?

17.111o Take 6OpOBCHKHIT pasiyc?

18.5IxkuM € OCHOBHHMIA CTaH aToma?

19.51kiit cepii BiAMOBIAIOTH CIIEKTPAIbHI JIiHIT B yIbTpadioleTOBIM YacTHUHI CIIEKTpa
aToMa BOJHIO?

20.111o noBoauth nocaig @panka-I'epra?

21.5Ixa (izuyHa BeIMYMHA KBAaHTYETHCS B MIOCTYJIaTaX TEOpii aToMy BojiHIO bopa?

22.J1ns yoro B nociigax Pesepdopia BUKOPUCTOBYETHCS JIFOMIHICHUPYIOUHI €KpaH?

23.BuBueHHs 4oro mpoBoauiiocs B pociigax Pesepdopaa?

24.Yomy nopiBHIO€ noctiiina Pinbepra?

25.Yomy nopiBHIOE JOBKHHA XBUJI1 J¢ bpoiinsa?

26.Konu mposBISIOTHCS] XBUIBOBI BIIACTUBOCTI €JIEKTPOHA?

KBanToBa MexaHika
27.11lo0 came cTBepMKye CIHIBBIIHOIICHHS HEBH3HaueHOCcTeW [ 'elizenOepra

h
AXApP, = —2
Py X

28.Hexaii cTaH KBaHTOBOI YaCTUHKH OMKMCYETHCSI XBUIILOBOIO (ByHKITiEr0 ¥ (F) . SIxum
TOJ1 BHPA30M BHU3HAYAETHCS IMOBIPHICTh TOrO, 110 YACTUHKY MOXHa 3HAWTH B
06’emi AV ?

29.11lo cTBepKYE MPUHIIMI BIATOBIIHOCTI B KBAHTOBIN MeXaHiI?

30.111o cTBepKYIO MPUHIIMIT TOJAATKOBOCTI B KBAHTOBIM MeXaHiIli?

31.11lo cTBepKY€E MPUHITUI MPUYUHHOCTI B KBAHTOB1M MEXaHiIli?

32.11lo cTBepKYy€e TPUHITUI CYTIEPIIO3UIIIT CTaHIB B KBAHTOBIM MeXaHiIi?

33.11lo cTBepKYy€e yMOBa HOPMYBAHHS XBUILOBOT (PYHKITIT?

34.111o cTBepKY€E TIPUHITUI CYTIEPIIO3UIIIT XBUILOBOT (PYHKITIT?

35.1Io cTBepmKye yMOBa OOMEKEHOCTI XBUIBOBOI (DYHKIIIT?

36.111o cTBepmKye yMOBa HEBiZT' EMHOCTI KBAJpaTy MOIYJISI XBHIIBOBOI (DYHKITIT?

37.Axuit Burnsg mae piBasHHs Llpeaunrepa B 3aragpHOMY BUNAAKY?

38. Axuii Burnsg mae piBHsHHS Llpeaunrepa B onepatopHOMY BUTIISIAL?

39. Axuii Burnsg Mae cramionapHe piBHsiHHA Llpenunrepa B 3araibHoMy BUNIAAKY?

40.Yomy nopiBHtoe orneparop Jlamaca?

41.Yomy nopiBHIo€ onepartop Jlamimaca B OTHOBUMIPHOMY BHMIAIKY?

42.111o BuBYanocs B gociinax Jleicona ta Jxepmepa?



43.111o BuBuanocs B nociigax lllrepna?

44 Yomy nOpiBHIOE TIOTeHIiaTbHa eHeprisi U KBaHTOBOI YaCTHHKH B HEOOMEKECHOMY
npocTopi?

45.Yomy n0piBHIOE MOTEHIIanbHa eHepris Y KBaHTOBOI YaCTUHKM B OJHOBUMIpHili
HECKIHYEHHO BHCOKIM TIOTEHIIAJIbHIA sM1 3 a0COJIOTHO HENPOHUKHUMU
CTIHKaMH?

46.YoMy JOpIBHIOE €HEPTisl KBAaHTOBOI YaCTUHKM B OJHOBHUMIPHIM HECKIHUECHHO
BHUCOKI MOTEHIIAJIbHIHN M1 3 a0COJIFOTHO HETPOHUKHUMU CTIHKaMu?

47.YoMy nOpIBHIOE MiHIMajJbHa EHEPrisg KBAHTOBOI YAaCTUHKHA B OJHOBHUMIPHIM
HECKIHYEHHO BHCOKIM TIOTEHIIAJIbHIA sM1 3 aOCOJIOTHO HENPOHUKHUMU
CTIHKaMH?

48 Sxuit Burmsn mae cramioHapHe piBHsSHHS Llpeannrepa s BUIbHOI KBaHTOBOI
4ac-TUHKU?

49 Sxuit Burnan mae cranioHapue piBHsHHS penunrepa 1 KBaHTOBOT YaCTUHKU B
OJIHOBUMIpPHIM HECKIHYEHHO BHUCOKIA TMOTEHUIANbHIA siMi 3  aOCONIOTHO
HETIPOHUKHUMH CTIHKaMH?
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