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1 3MicT HAaBYaJIBLHOT0 MaTepialy HA ceMecTp

3micToBuit Moay.b 3. EjleKTpOMArHiTHI KOJIMBaHHA Ta XBWIi. OnTHka.
Tema 9. EnexTpoMartiTHi KOJIMBaHHS Ta 3MIHHUHA CTPYM

Tema 10. EnexTpoMartitHi XBuji

Tema 11. XBuiiboBa OINTHKA.

Tema 12. KBanToBa onTuka.

3micToBuii Moayab 3. EneMeHTH KBaHTOBOI MeXaHIKHU
Tema 13. KBantoBa mexaHika.

Tema 14. KBanrtoBa Teopist Oy10BH aTOMIB Ta MOJICKYIL.
Tema 15. CionTanHe Ta BUMYIIIEHE BUPOMIHIOBAHHS.

2 PeMTMHIOBA OLIIHKA 32 JMCUMILIIHOIO
2.1 KinbKicHi kpuTepii OiHIOBAHHSA

Jlist oriHIOBaHHS POOOTH CTYACHTa MPOTATOM CEMECTpPy IIJCYMKOBa PEUTUHrOBa
omiHKa O, PO3PAXOBYETHCS SIK CEPEJIHE BaroBe OIIIHOK 3a PI3HI BUJM 3aHATH Ta
KOHTPOJIbHI 3aX0/H (IUB Ta01.)

Bup 3abstrsa(kontponto) | KinbkicTs 6aiB Barosuii koedimieHt
113 0...100 0,25

JIP 0...100 0,25

1P3 0...100 0,25

Tect Mo MoyJto 0...100 0,25

Pazom 0...100 1,0

Koxxne mpaktuuHe 3aBAaHHs OIiHIOEThCS B 100 OamiB HUIIXOM MPOBEACHHS
€KCIPEC-KOHTPOJIIO, a 32 CEMECTP BUCTABJIIETHCS CEPEAHIN 3a yciMa 3aHITTIMU OaJl.

Kosxuuil iuki1 1abopatopHux poOiT (3a ceMecTp JiBa IUKJIA 1Mo 2-3 JIp) OLIIHIOETHCS B
100 6amiB (50 OamiB 3a odopmiieHHs 3BITIB + 50 OanmiB 3a 3axucT). 3a ceMecTp
BHUCTABJISIETHCS CEPE/THS OIlIHKA 3a 2 IUKJIA.

[HauBiyanbHe pO3paxyHKOBE CEMECTpoBe 3aBaaHHs (pilieHHS Habopa 3amayv)
omiHioeThesa B 100 Gais.

KoxHe TecTyBaHHS 3a 3MICTOBHUM MOJTyJieM (2 pa3u 3a ceMecTp) OliHIeThCs B 100
OaJtiB, a 3a CEMECTp MIPAXOBYETHCS CEpeiHii 0ai (3a IBOMa TECTyBaHHSIMH).

PeiiTunrona oriHka 3a ceMecTp MiapaxoByEThCs 3a (HOPMYIIOLO :

Ocer=0,25(<II3>+<JIP>+IP3+<T>),
ne <II3>,<JIP>,<T>- cepenHi 3HAYCHHS OLHOK 3a BINOBIAHI BHIAM KOHTPOII.

Makcumainbhe 3HaueHHS O, AopiBHIOE 100, a MiHIManbHE 3HAYCHHS Ogey AT JOMYCKY
710 icnuTy AopiBHIOE 60.



[TincymkoBa orrinka 3a cemecTp P, o0uunciroeTnscst 3a popmyoro:
P,=0,6° Ocen + 0,4:Ojeyy , 1€ Oj; — O111HKA 32 icnuT y 100-0anbHil cuctemi.

SKIIo icnUT TPOBOAMWTHECA Yy THUCHMOBIM ¢Gopmi, TO OUIET CKIATAEThCS 3 JIBOX
TEOPETHYHUX 3allUTaHb Ta MPAKTHYHOTO 3aBJaHHSI. TCOPCTHYHI 3alUTaHHS
oliHIOIOTECA 3a 100-0anpHOIO MIKaIo B 30 OaniB KoXKHE, a 3aBaaHHs — B 40 OGaiB.

Skmo icnuT  OpOBOAUTHCS (32 Y3TOMKEHHSM 3 JICKAHATOM) Y BUIVISAL
KOMIT IOTEPHOTO TECTYBaHHS, TO TECT CKIIagaeThcs 3 20 3amuTaHb, KOXKHE 3 SIKHX
OIHIOETHCA Y 5 OaiB.

2.2 SIkicHi KpuTepii OLiHIOBAHHS.
Kpurepii omiHOBaHHS POOOTH CTYAECHTA OPOTATOM CEMECTDY.

3agoBiibno,D,E (60-74). Matu wMiHiMyM 3HaHb 1 yMiHb. BiampamroBatu Bci
nabopatopHi pobotu 1 BukoHaTu I[P3. BmiTu 3actocoByBaTH 3aKkoHU (I3UKHU IS
PO3B’sI3aHHS HAUTIPOCTIIINX 3a7a4.

Joope,C (75-89). 3Hatu OCHOBHI 3aKOHM (I3UKH 1 BMITH IX 3aCTOCOBYBATH JIJIs
po3B’si3aHHs 3a1a4. BianpaioBatu Bci abopaTopHi poOOTH, OPOPMUTH 1 3aXUCTUTHU
3BiTU. Bukonartu IP3.

Bigminno,A,B (90-100). BimmpamtoBatu Bci jabopaTopHi poOOTH, OGOpPMUTH i
3axucTuTU 3BiTHU,BUKOHATH IP3. 3HaTu BCi po3nuim kypcey (i3uku, BMITH aHaIi3yBaTH
(hi31yHI SBUINA Ta MPOLECH 13 3aCTOCYBAaHHSAM BIAMOBIHUX 3aKOHIB Ta CIIBBIIHOIIEHb.
Bwmitu po3B’si3yBaTH 3adadi MIABMINEHOI CKIJIAIHOCTI. 3HATU 3arajbHl MOPUHIUIN
MPOBENCHHS (PI3UUHOTO EKCIIEPUMEHTY i1 0OpOOKH MOT0 Pe3yNbTaTiB.

Kpunrepii OIIIHIOBAHHS 3HAHb Ta BMIHb CTYJICHTA Ha NHUCbMOBOMY
1cruTi(eK3aMeHAIl THOMY TECTYBAHH]1)

3anoBisibHo,D,E (60-74). [Toka3zaT 3HaHHS OCHOBHOTO TEOPETHYHOTO Ta MPAKTHYHOTO
Marepially, HaJaB BIpHI BIATOBIAI Ha OUIBIIICTh 3alMTaHb, OJCPKAHUX MPU CKJIaTaHHI
icruTy ab0 TeCTYBaHHSI.

JNoope,C (75-89). [loka3zaTu MOBHE 3HAHHS TEOPETUYHOTO Ta MPAKTUUYHOTO MaTepiany,
HaJIaB BIPHI BIAMOBII HA IEPEBAXKHY O1IBIIICTD 3aITUTaHb.

Binminno,A,B (90-100). IToxazatu cucteMaTH30BaHi MIHOOKI 3HAHHS TCOPETHYHOTO Ta
MPaKTUYHOrO MaTepially,HaJaB BUYEPIIHI BIAMOBIAI HAa BCl MOCTaBJICHI 3alUTaHHS.
Hagectu npukiiagu cnocrepexeHHs (p13MYHUX 3aKOHIB Ta SIBUIL HA MPAKTHUII.



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

Tema 1 Xeunvosa onmuxa

1o Ha3uBaeThCs AOCOMIOTHUM MOKA3HUKOM 3aJIOMJICHHSI CepeIoBUIIA?

CdopmyiroiiTe 3aK0H BIIOUTTS CBITJIA.

CdopmyroiiTe 3aKOH 3aJIOMJICHHS CBITIa

Cdopmymroitte npunimn [ roirenca.

SIxi XBUJTI HA3UBAIOTHCS KOTEPEHTHUMU ?

SIxa XBUJISL HA3UBAETHCS MOHOXPOMATUYHOIO?

Yac 1 1oBKHUHA KOTE€PEHTHOCTI.

[Ilo Ha3zuBaeThes iHTEpPepeHIiero? YMOBH 11 CIOCTEPEKEHHS.

. YMoBa MiHiMyMa iHTepdepeHitii.

10 YMoBa MakcumyMma iHTepdepeHiiii.

11.Metonu criocTepekeHHs iHTepdepeHIlli CBITIa.

12.SIxe siBuiie Ha3UBaEThC Audpakiiero? Aki Bunu nudpakiii Bu 3HaeTe?

13.VY yomy BigminHOCTI Audpaxiiii @penens ta @paynrodepa?

14.Chopmymroiite mpuniun [roirenca-Openents.

15.9omy nopisaroe pagiyc M -it 30 @penens chepruyHOi XBUITI? IIOCKOT XBIIi?

16.11{o HazuBaeThCS AUPPAKIIAHOIO PEIIITKOO?

17.Yomy nopiBHIOE po3AlIbHA 3AATHICTh AUPPAKIIAHOT PEIIITKHI?

18.YoMy mopiBHIOIOTH KyTOBA Ta JIiHIMHA IUCTIepCis TuGPaKIifHOT pETiTKA?

19.3anumriTe yMOBH AMQpaKIMIMHUX MIHIMYMIB 1 MakCUMyMiB TpH AUQpakiii Ha
TITiUTHHI.

20.3amuiriTe YMOBH TOJIOBHUX MIHIMyMIiB 1 MakCUMyMiB 1jsl IudpakiiiHol
PELIITKY.

21.11lo Ha3uBaeThHCS AUCTIEPCI€rO CBITIA?

22.51xe CBITIIO HA3UBAETHCS MPUPOTHUM, TIOJIIPU30BAHUM?

23.Ctyninp nonsipuzaiiii. YoMy JOpiBHIOE CTYMiHB MOJSPHU3AIIi I MPUPOTHOTO,
IUIOCKOMOJISIPU30BAHOTO CBITHA?

24.Chopmymrorite 3akoH Maroca.

25.1Tornunanns cBiTia. 3akoH byrepa.

26.Cdopmymroiite 3akoH bprocrepa.

CoNoOaRrWDE

Tema 2 Pignoearicne menjoge eURPOMIHIOGAHHA.

SIke BUMPOMIHIOBAaHHS HA3UBAETHCS TEIIOBUM?

SIke BUNPOMIHIOBAaHHS HA3UBAETHCS PIBHOBAKHUM?

[Ilo Ha3uBa€THCSI MOTOKOM BUIIPOMIHIOBAHHS?
BunpomiHIOBaIbHA 31aTHICTh. 11 OUHUIIA BUMIDY.
CrexTpasibHa T'yCTHHA BUITPOMIHIOBAILHOT 3/JaTHOCTI.
[TornmuuanbHa 34aTHICTH TLIA.

Cdopmymroiite 3akon Kupxroda.

SIke Ti70 Ha3MBaIOTHh A0COTFOTHO YOpHUM? O1TUM? CipuM?
Cdopmymroiite 3akon Ctedana-bonbiimana.

CoNoaRrwWdE



10.Cdopmymroiite 3axoH Bina.
11.11lo Ha3uBaeThcsa kBaHTOM? YoMy TOpIBHIOE €HEprisi KBaHTA?
12 3anumnite popmyiny [lnanka.

Tema 3 Keanmoei enacmueocmi 6unpomiHO6aHHA

Y yoMy mosiArae sIBUIIE 30BHIMTHBOTO hoToedekTa?

1o Take hoTocTpym HacuueHHs? Big 940r0 BiH 3a1I€KUTH?

[I{o Taka 3aTpumMyroua Hanpyra?

Sk BUrIsAa€ BOJIBT-aMIIEpHA XapaKTEPUCTUKA 30BHIIITHKOTO (poToedeKTy?
1o Take «gepBoHA» Mexa poToedekra?

3anuimiTh piBHSHHS DUWHIITEHHA 11 PoToedekTa.

Cdopmymroiite 3akonu poroedekrta (3akoHu CTOJIETOBA).

Bix yoro 3anexuTh KiHETUYHA €HEPTisd POTOETEKTPOHIB?

. o Take poron?

10 Yomy n0piBHIOE Maca Ta iMITyJIbC GOoTOHA?

11.Yomy nopiBHio€e eneprisi oToHa?

12.11lo na3zuBaethes edpekrom Kommrona?

13.Bix 4oro 3a1eXUTh KOMITOHOBCHKE 301IbIIIEHHS JOBXUHU XBII1?

14. YoMy nopiBHIOE KOMITOHIBChKA JJOBXMHA XBHJI1?

15.111o Ha3UBaA€ETHCS THUCKOM CBITIIA?

16.Bix 4oro 3aieXuTh TUCK CBITIA?

17./1ns1 siKOTO Tijla TUCK CBITJIa OUIbIIIE — J3epKaIbHOro ado YopHOTro. JloBeaiTh
CBOIO BIAIIOBIJb.

CoNoaR~LNE

Tema 4 Xeuni de bpouina. Cnigsionouienns nesuznayenocmi. Pienannsa Illpedinzepa

B vomy nosnsirae rinoresa ae-bpoinsa?

[lo Take xBuis ae bpoinsa? Yomy nopiBHIOE i JOBXHUHA?

[Ilo Take KOPIYCKYJIAPHO — XBUILOBUH Jyaiizm?

VY yoMmy moJsiratoTh XBUIbOBI BIACTUBOCTI MIKPOYACTHHOK?

Sk BU3HAYaETHCS TPynoBa Ta (pazoBa MBUAKICTH XBUIb 1€ bpoiins?

3anumIiTh CIBBIIHOIICHHS HEBU3HAYCHOCTEH 11 KOOPAWHAT 1 IMITYJIbCY.

CrniBBigHOIIEHHS HeBU3HaueHOCTI [ elizenoepra.

3anuuIiTh CMiBBIAHOIICHHS HEBU3HAYEHOCTEH JIJIsl eHeprii i Jacy.

. B yomy mossirae ¢hi3udHMIA 3MICT CIiBBITHOIIIEHHST HEBU3HAYCHOCTEH ?

10 B uomy nonsrae ¢iznunmuii smict V¥ -pynxmii

11.Bix yoro 3aneXuTh UMOBIPHICTh BUSIBJIICHHS YaCTUHKH B JaH1i TOYIll TPOCTOPY?

12.5IkuM yMOBaM HOBHHHA 3aA0BONLHATH V¥ -yHKIIis?

13.3anumiTh yMOBY HOPMYBaHHS XBUIILOBOT (PYHKIIII.

14.Cdopmymroiite puHIMN cyneprosuii as ¥ -yHkii.

15.3anumriTe BUpa3 11s nei-QyHKUii y 3araJbHOMY BUL.

16.3anumits 3aranbHe piBHsSHHS peainrepa 1 naiite BU3HAYEHHS OCHOBHHX
napameTpiB.

CoNoaRrwdE



17.3anumniTs crauionapue piHsHHS [lpeninrepa i naiite BU3HaYeHHS OCHOBHUX
napameTpiB.

18.XBuiaboBa GyHKIIIS, 110 OMUCYE PyX YACTKH B OJHOBUMIPHIM MOTEHIIMHIN sMI.
300pa3ith ii rpadivyHo.

19.B dyomy mnossirae sSiBUILE TYHEILHOTO ePeKTy?

20.3a nmonmomororo SKUX (I3UUYHHUX XaPAKTEPUCTUK OMHUCYIOTh MPOXOHKCHHS
YaCTUHKH KPi3b MOTEHIIAILHUHN Oap’ep?

21.Yomy popiBHIOE KOEQIIIEHT MPO30POCTI MPSIMOKYTHOTO IMOTEHIIAIBHOTO

Oap’epy?
4. InauBinyaabHe JOMAIIHE 3aBIAHHS 3 Qi3UKH.
TPIKI-21-1
Homep Homep po3aisny - Homep 3aaa4i
BapiaHTy
1 4-11 4-9 5-7 5-13 6-7 6-29 8-11 8-3 9-1 9-24
2 4-12 4-10 5-8 5-14 6-8 6-30 8-12 8-4 9-2 9-25
3 4-13 4-11 5-9 5-15 6-9 6-1 8-13 8-5 9-3 9-26
4 4-14 4-12 5-10 5-16 6-10 6-2 8-14 8-6 9-4 9-27
5 4-15 4-13 5-11 5-17 6-11 6-3 8-15 8-7 9-5 9-28
6 4-16 4-14 5-12 5-18 6-12 6-4 8-16 8-8 9-6 9-6
7 4-17 4-15 5-5 5-19 6-13 6-5 8-17 8-9 9-7 9-7
8 4-18 4-16 5-10 5-20 6-14 6-6 8-18 8-10 9-8 9-8
9 4-19 4-6 5-11 5-30 6-15 6-7 8-19 8-11 9-21 9-9
10 4-20 4-7 5-12 5-21 6-16 6-8 8-20 8-12 9-22 9-10
11 4-21 4-8 5-13 5-22 6-17 6-9 8-21 8-13 9-23 9-11
12 4-28 4-9 5-14 5-23 6-18 6-10 8-22 8-14 9-24 9-12
13 4-29 4-10 5-15 5-24 6-19 6-11 8-23 8-15 9-25 9-13
14 4-30 4-11 5-16 5-25 6-20 6-12 8-24 8-16 9-26 9-14
15 4-1 4-12 5-17 5-26 6-21 6-13 8-25 8-17 9-27 9-7
16 4-2 4-13 5-18 5-27 6-22 6-14 8-26 8-18 9-28 9-8
17 4-3 4-15 5-15 5-28 6-23 6-15 8-27 8-19 9-30 9-9
18 4-4 4-16 5-20 5-29 6-24 6-16 8-28 8-20 9-9 9-20
19 4-5 4-17 5-22 5-30 6-25 6-17 8-29 8-21 9-10 9-21
20 4-6 4-18 5-23 5-1 6-26 6-18 8-30 8-22 9-11 9-22
21 4-7 4-19 5-24 5-2 6-27 6-19 8-1 8-23 9-12 9-23
22 4-8 4-20 5-25 5-3 6-28 6-20 8-2 8-25 9-13 9-27
23 4-9 4-21 5-26 5-4 6-29 6-21 8-3 8-26 9-14 9-24
24 4-10 4-24 5-27 5-5 6-30 6-22 8-4 8-27 9-15 9-25
25 4-11 4-29 5-28 5-6 6-1 6-23 8-5 8-28 9-16 9-26
TPIKI-21-2
Homep Homep po3ainy - Homep 3anaui
BapiaHTy
1 4-17 4-7 5-1 5-30 6-27 6-11 8-11 8-5 9-7 9-1
2 4-14 4-8 5-2 5-21 6-28 6-12 8-12 8-6 9-8 9-2
3 4-19 4-9 5-3 5-22 6-29 6-13 8-13 8-7 9-9 9-3
4 4-20 4-10 5-4 5-23 6-30 6-14 8-14 8-8 9-10 9-4




5 421 | 411 5-5 5-24 6-1 6-15 | 815 8-9 9-11 9-5
6 422 | 412 5-6 5-25 6-2 616 | 816 | 810 | 912 9-6
7 4-23 | 413 57 5-26 6-3 617 | 817 | 811 9-9 9-23
8 424 | 4-14 58 5-27 6-4 618 | 818 | 812 | 910 | 9-24
9 425 | 415 | 521 | 528 65 619 | 819 | 813 | 911 | 925
10 426 | 416 | 522 | 529 6-6 620 | 820 | 814 | 912 | 926
11 427 | 417 | 523 5-1 6-7 621 | 821 | 815 | 913 | 927
12 428 | 418 | 524 5-2 6-8 622 | 822 | 816 | 914 | 928
13 429 | 419 | 525 53 6-9 623 | 823 | 817 | 915 | 9-29
14 4-30 | 420 | 526 54 610 | 624 | 825 | 818 | 916 | 9-30
15 4-1 421 | 527 5.5 611 | 625 | 826 | 819 | 917 9-7
16 4-2 428 | 528 5-6 612 | 626 | 827 | 820 | 918 9-8
17 43 429 | 530 57 613 | 627 | 828 | 821 | 919 9-9
18 4-4 430 | 529 58 614 | 628 | 829 | 822 | 920 | 911
19 45 41 5-10 59 615 | 629 | 8-30 | 823 | 922 | 912
20 4-6 42 511 | 510 | 6-16 | 630 8-1 825 | 923 | 913
21 47 43 512 | 511 | 6-17 6-1 8-2 826 | 924 | o-14
22 4-8 4-4 513 | 512 | 618 6-2 83 827 | 925 | 915
23 49 45 514 | 513 | 6-19 6-3 8-4 828 | 926 | 916
24 4-10 4-6 515 | 514 | 6-20 6-4 8-5 829 | 927 | 917
25 411 47 516 | 515 | 6-21 65 8-6 830 | 928 | 918
TPIMI 21-1
Homep Homep po3ainy - Homep 3anaui
BapiaHTy
1 45 43 5-1 57 6-1 6-23 85 8-27 9-1 9-2
2 4-6 4-4 5-2 5-8 6-2 6-24 8-6 8-28 9-2 93
3 47 45 53 59 6-3 6-25 87 8-29 9-3 9-4
4 4-4 4-6 54 5.5 6-4 6-26 8-8 8-30 9-4 9-5
5 49 47 5.5 5-11 65 6-27 8-9 8-8 9-5 9-6
6 4-10 44 5-6 5-12 6-6 628 | 8-80 8-2 9-6 97
7 411 4-9 57 5-13 6-7 629 | 888 83 9-7 9-8
8 412 | 410 58 5-14 6-8 630 | 882 8-4 9-8 9-9
9 413 | 411 5.5 5-15 6-9 6-1 8-83 85 9-9 9-10
10 414 | 412 | 510 | 516 | 6-10 6-2 8-84 8-6 910 | 911
11 415 | 413 | 511 | 547 6-6 6-3 8-85 87 911 | 912
12 416 | 414 | 512 | 518 | 6-12 6-4 8-86 8-8 912 | 913
13 417 | 415 5.5 519 | 6-13 65 8-87 8-9 9-9 9-14
14 414 | 416 | 510 | 520 | 614 6-6 888 | 880 | 910 | 915
15 4-19 46 511 | 530 | 615 6-7 889 | 888 | 911 | 916
16 4-20 47 5-12 51 6-16 6-8 820 | 88 | 912 | 917
17 421 44 5-13 5-2 6-17 6-9 828 | 883 | 913 | 918
18 4-22 4-9 5-14 53 618 | 6-10 | 822 | 884 | 914 | 919
TPIMI 21-2
Homep Homep po3ainy - Homep 3aaaui
BapiaHTy
1 4-19 46 511 | 530 | 615 6-7 819 | 811 | 928 | o1l
2 4-20 47 512 | 521 | 6-16 6-8 820 | 812 | 929 | o912
3 421 44 513 | 522 | 6-17 6-9 828 | 813 | 930 | 913




4 4-22 4-9 5-14 5-23 6-18 6-10 8-22 8-14 9-1 9-14

5 4-23 4-10 5-15 5-24 6-19 6-11 8-23 8-15 9-2 9-15

6 4-24 4-11 5-16 5-25 6-20 6-12 8-24 8-86 9-3 9-16

7 4-25 4-12 5-17 5-26 6-21 6-13 8-25 8-17 9-4 9-17

8 4-26 4-13 5-18 5-27 6-22 6-14 8-26 8-18 9-5 9-18

9 4-27 4-19 5-25 5-3 6-29 6-18 8-23 8-19 9-19 9-25

10 4-28 4-20 5-26 5-4 6-30 6-19 8-24 8-27 9-20 9-26

11 4-1 4-24 5-27 5-5 6-1 6-20 8-25 8-28 9-24 9-27

12 4-2 4-25 5-28 5-6 6-2 6-21 8-26 8-20 9-25 9-28

13 4-3 4-26 5-29 5-7 6-3 6-27 8-27 8-28 9-26 9-29

14 4-4 4-27 5-30 5-8 6-4 6-28 8-28 8-22 9-27 9-30

15 4-11 4-24 5-1 5-13 6-7 6-29 8-5 8-23 9-17 9-1

16 4-12 4-29 5-2 5-14 6-8 6-30 8-6 8-24 9-18 9-2

17 4-13 4-30 5-3 5-15 6-9 6-1 8-7 8-25 9-19 9-3

18 4-14 45 5-4 5-16 6-10 6-2 8-8 8-26 9-20 9-4

5. IlepeJtik TecTiB.
EnexrpomardiTtHi KoJIMBaHHSA

1. Axmit Burnang wmae audepeHIiagbHe  PIBHSIHHS BBUILHHUX  3racarodux
€JIEKTPOMATHITHUX KOJIMBaHb?

2. Slxuii Burnsg mae nudepeHiianbHe PIBHAHHS BUMYIICHHUX EJIEKTPOMATHITHUX
KOJIMBAHb 3aps1y ( B KOJMBAITBHOMY KOHTYP1?

3. Sx HasWBaeThCs pe3yabTAT JOJAABAHHA JBOX B3a€MHOMCPIICHIUKYISIPHUX
KOJIMBaHb 3 KPATHUMH YaCTOTaMU?

4. Yomy JOpIBHIOE TMEpiOJl BIJIACHUX KOJMBAHb KOJUBAJBLHOTO KOHTYPY, SKHM
YTBOPIOIOTh 1HIYKTUBHICTH L Ta koHaeHcatop C?

5. Sk Ha3WBaIOTh pe3yJabTaT JOJABAHHS JIBOX KOJIMBaHb 3 OJM3BKUMH YaCTOTAMH,
110 BiI0YBAIOTHCS B OJTHOMY HANpPSMKY?

6. YoMy mOpiBHIOE MKJIIYHA YAaCcTOTA BJIIACHUX KOJIMBAHb KOJIMBAJIHHOTO KOHTYDY,
KWW yTBOPIOIOTH 1HAYKTUBHICTH L Ta konaeHcatop C

7. SIki enemMeHTH MICTUTh 171€aJIbHUM MOCIIIOBHUMN KOJIUBAILHUN KOHTYP?

8. fAxoMy mnpaBwiy MIANOPSAKOBYEThCS IHAYKIIHHUN CTPyM, IO BUHHUKAE Y
KOHTYpi?

9. Sk Ha3uWBaIOTH OMIp KOHACHCATOPA, 1110 BU3HAYAETHCSA HOTO EMHICTIO?

10.1k Ha3WBaIOTH OMip KOTYIIKH APOTY, 1[0 BU3HAYAETHCS 11 IHAYKTUBHICTIO?
11.Ilo BimOyBaeThCs MpH PE3OHAHCI HAOPYr 3 aMIUIITYJOI0 CHIA CTPYMY B

30BHIITHBOMY KOJI1,IIIO CKJIQJA€ThCS 3 MOCIIIOBHO 3’ €JHAHUX KOHAEHCATOPOAa Ta
KOTYILIKHU 1HAYKTUBHOCTI?

12.3 sKuX €JIEMEHTIB CKJIQJAa€ThCsl JAHIIOT, B SKOMY BIJOYBA€ThCS PE30HAHC

Harpyru?

13.B sAKkuxX OJMHHMIISIX BUMIPIOETHCS EIEKTPOPYIIiiiHA CHJIa EJIEKTPOMAarHiTHOI

THAYKLI{?

14 .51k Ha3uBalOTh SIBUIIEC BUHUKHEHHS EIEKTPUYHOTO CTPYMY B 3aMKHEHOMY

KOHTYpI TiJ] 4ac 3MiHU MMOTOKY MAarHiTHOTO TOJIsI Yepe3 MOBEPXHIO, SIKY OXOTLTIOE
e KOHTyp?

15.B SKuX OJUHUIIAX BUMIPIOETHCS 1HIYKTUBHICTH KOHTYPY?




16.5lk Ha3MBaIOTHh SIBUIIE BUHUKHEHHS EJIEKTPOPYIIIMHOI CHUJIM E€JIEKTPOMAarHiTHOI
IHIYKIIT B OTHOMY 3 JIBOX JIOCTAaTHBO OJIM3bKO PO3TAIIOBAHUX KOHTYPIB MiJ Yac
3MiHH CHJIM CTPYMY B IpYTOMY KOHTYPi?
EnexkTpomaruitHi xBuii

17.5lke 3 HACTYTHUX TBEP/KEHBb € MPABUIBLHUM JJISl MIBUAKOCTI €IEKTPOMArHiTHUX
XBWJIb B CEPEIOBUIIII?

18.Yomy mOpiBHIOE 1HTEHCHUBHICTH IUIOCKOI €JEKTPOMArHITHOI XBWJII Y BaKyyMi 3
HAMPYKEHOCTSMHU MarHitHoro nojist H ta enexrpuynoro noss E?

19.111o Mo’kHa CKa3aTu MPO BEKTOPH HAMPYKEHOCTEH €NEKTPUUYHOTO Ta MarHiTHOTO
noJiiB?

20.Yomy 10piBHIOE MOJyJIb TYCTUHH MOTOKY €HEprii eeKTPOMAarHiTHOT XBUJIi?

21.Yomy nopiBHIo€ (ha30Ba MIBUAKICTh €IEKTPOMATHITHOI XBUJI1 B CEPEIOBHUIIIL?

22.3a K01 yMOBH €JICKTPOMAarHiTHa XBWJIS Ha3UBA€THCA JTIHIIMHO MOJISPU30BAHOIO?

23.3a sAKOi yMOBM  €JEKTPOMAarHiTHa XBWUJIS  HA3UBAEThCS  LUPKYJISIPHO
HOJIIPU30BAHO0?

24.3a K0 yMOBU  E€JEKTPOMAarHiTHa  XBUJSL  HA3WBAETHCA  EIINTHYHO
MOJISIPU30BAHOKO?

25.3a AKOi yMOBH €JIEKTPOMAarHiTHa XBWJIS HA3UBAE€THCSA XaOTUYHO MOJSPU30BAHOIO?

26.HanpssMKOM SIKOTO BEKTOpa BU3HAYAETHCS HANPSAMOK IOIIMPEHHS €JIEeKTpoMar-
HITHOT XBHJII B BAKyyMi?

Onruka

I'eomeTpuuHa onTHKA

1. IIlo BUBYA€ETHCS B ONTHIII B3arai?

2. 1o BUBYA€THCS B TEOMETPUYHII ONTHUILI?

3. Illo Ha3MBarOTH €IIEMEHTOM ONTHYHOI JOBXKHHH MIJIAXY MIXK JBOMA TOYKAMH?

4. 1llo Ha3uBalOTh E€IEMEHTOM T'E€OMETPUYHOI JOBXKUHU MUIAXY MIXK JIBOMA
TOYKaMH?

5. Illo Ha3MBalOTH ONTUYHOIO JOBKHUHOIO UISIXY MIXK JBOMA TOUYKAMH?

6. Illo Ha3uBarOTh FTEOMETPUYHOIO JOBKHUHOIO MUISIXY M1k JBOMA TOYKAMHU?

7. 3a sIKOi yMOBH B CEPEIOBUII CIIOCTEPITAETHCSI HOPMaJIbHA AUCTIEPCis?

8. 3a sKoi yMOBU B CEPEIOBUIIll CIIOCTEPITA€THCSI aHOMAJIbHA JTUCTIEPCis?

9. Cepena BUSBISIETHCS HEAUCTIEPTUPYIOIEH, KOIH

10.3 stkoro piBHSHHS MOXXHA OOYUCIIMTH KYT MIOBHOTO BHYTPIIIHHOTO BiTOUTTS?
XBHJIHLOBA ONTHKA

11.111o BUBYAIOTH B XBUJIbOBIM OITHII?

12.111o BumnuBac 13 3axkony byrepa-Jlambepra?

13.5Ixe BiHOIICHHS BU3HAYA€ THTEHCUBHICTH 32 YMOB 1HTep(hEpeHIIii TBOX XBUIb?
14 SIxwuit BUTIs,1 Ma€ yMoBa 1HTEPPEPEHITIHHUX MAKCUMYMiB?

15.5Ixuit BUrIs,1 Ma€e ymoBa iHTEpPEPEHIIIHIX MIHIMYMIB?



16.11{o Ha3uBaroTh iHTEPHEPEHITIEID?

17.111o Ha3uBaroTh iHTEpEpEHIIi€r0 CBITIA?

18.111o Ha3uBaroTh AU PaKIIEO?

19.11lo Ha3uBaroTh AudpaKiieto cpiTiIa?

20.111o Ha3MBaIOTh XBUILOBUM ITyTOM?

21.111o Ha3UBaIOTh YaCOBOK KOTEPEHTHICTIO?

22.111o Ha3UBaIOTh YaCOM KOT€PEHTHOCTI?

23.Yomy popisHroe pagiyc M -ii 3onu @penens chepuaHoi XBUIIi?
24 Yomy nopisuroe pagiyc M -ii 30Hu OpeHes II0CKOi XBHJII?
25.Yomy nopiBHIO€ pajiyc nepioi 300 Openens chepruanoi XBui?
26.Yomy nopiBHIOE pajiiyc nepioi 301 OpeHens miockoi XBuii?
27.Yomy I0OpiBHIOE KyTOBA JUCHepClis AUPPAKIIITHOI IpaTKu?
28.Yomy nopiBHIOE AucniepciiiHa 061acTs AudpakiiifHol pennTKu?
29.Yomy OpiBHIOE PO3/iIbHA 3/IaTHICTh TUMPAKIIIAHOT IPATKH?
30.Yomy nopiBHIOE niepio nupakIiiHol IpaTKu?

31.3 sikoro cmiBBITHOIICHHS MOYKHA BU3HAYUTH KyT bproctepa?
32.11lo cTtBepkye 3akoH Matoca?

33.11o ctBepmkye 3akoH byrepa-JlambGepTa?

34.Yomy nopiBHio€ ¢a3oBa MIBUIKICTh XBUII1?

35.YUomy A0piBHIOE TPYNOBA MBUKICTH XBHIII?

KBanToBa ontuka

36.111o BUBYAETHCS B KBAHTOBIM ONTHUITI?

37.5Ikuii CIeKTp HA3UBAIOTh JIHINYATUM CHIEKTPOM?

38.5Ikuil CIeKTp HA3UBAIOTH CYIUIBHUM CIIEKTPOM?

39.5Ikuit CIeKTp HA3UBAIOTh CMYTaCTUM CHEKTPOM?

40.B yoMy BUSABJISIIOTHCS KOPIYCKYJISIPHI BIACTUBOCTI CBITA?

41.5lka yMOBa € CpaBeITMBOIO JIJIsi AOCOIIOTHO YOPHOTO Tisia?

42.5lke 3 HaBeIEHUX HIDKYE TUI MAa€ MAaKCUMYM BHUIIPOMIHIOBAHHS, 1110 MPUIIAIa€ HA
HaWMEHITY TOBXUHY XBUJI1?

43.Yomy nOpiBHIOE CIIEKTpaIbHa T'YCTUHA BUIIPOMIHIOBAHHS?

44 Slxuii 3aKOH TEIJIOBOT'O BUIMPOMIHEHHS € HAaWO1IbIIT YHIBEpCaTbHUM?

45.5ka rinote3a € mArpyHTIM 3akoHy [ImaHka 1j1st TErIoBOro BUMPOMiHEHHS?

46.xuit Burnsan mae popmyna [Tnanka?

47.111o Take dpoToedexT?

48.51x 3amexuTh BenMYMHAa (POTOCTPYMY HACHYCHHsS BiJl IHTEHCHUBHOCTI
MOHOXPOMATHUYHOTO CBITJIA, IO MaJa€ Ha T1JIO?

49.Bija 4yoro 3ajeXuTh MIBUKICTh €IEKTPOHA JIsl JaHOT peuoBUHU TIpU hoToeheKTi?

50.111o Ha3uBarOTh YEPBOHOIO MEKEIO (hOTOCHEKTY?

51.Bix K01 3 HaBEIEHNX HIKYE BEJIMUYUH HE 3aJIE)KUTh TUCK CBITIIa?

52.B yomy nonsrae epext Komnrona?

53.B yomy nossirae epext Dapaaes?

54.B yomy nosisirae 30BHINTHIN hoToePerT?

55.11o BixOyBaeThes min yac poroedexTy?



56.Bix yoro 3amexuTh 3MiHa TOBXKWHU XBUI1 B edekti KomnTona?

57.51k1 3mMiHU B110yBarOThCS B aTOM1 pe4oBUHU M1 yac epexkty Komnrona?
58.YoMy 10piBHIOE KOMIITOHIBChKA JIOBXKWHA XBHUTI?

59.111o BuB4UaeThCs B gocaigax Jleoemena?

KBanToBa MexaHika
60.1lo came cTBepIKYye CIIBBITHONIICHHS HEBU3HAUYeHOCTeH [ 'eiizenOepra

AXAp, = g?

61.Hexaii craH KBaHTOBOI YaCTHHKH OITUCYETHCS XBHILOBOIO (yHKIi€ ¥ (r).
SIkuM TOA1 BUpPA30M BHU3HAYAETHCS IMOBIPHICTH TOTO, IO YAaCTUHKY MOKHA
3HAHTH B 06°emi AV ?

62.11{o cTBepKy€e MPUHITUI BiATIOBITHOCTI B KBAHTOBIN MeXaHiIi?

63.11{o cTBepKYIO MPHUHIIUII JOJATKOBOCTI B KBAHTOBI MEXaHiIi?

64.11[o cTBepHKYE MPUHIIUI MPUYUHHOCTI B KBAaHTOBIM MeXaHiIli?

65.110o cTBepHKYE MPUHIIUI CYTIEPIO3UIlli CTaHIB B KBAHTOBIM MEXaHiIli?

66.11{o cTBepHKy€e yMOBa HOPMYBaHHS XBUIBOBOI (PYHKITIT?

67.11o cTBepHKY€E MPUHIIUI CYTIEPIO3UIIlT XBUIBOBOT (PYHKIIT?

68.11o cTBep/KYy€E yMOBa OOMEKEHOCTI XBUIILOBOT (hYHKIIIT?

69.11[o cTBepKYy€E yMOBA HEBII €EMHOCTI KBaIpaTy MOJYJIA XBUIBLOBOT QYHKIIIi?

70.Sxuii Burnsg mae piBasiHHS [peaunrepa B 3araibHOMY BUIAIKY?

71 Sxuii Burnsg mae piBHssHHS [peaunrepa B onepaTtopHOMY BUTIIA I ?

72 .Sxwit Burasa Mae ctamionapue piBasHHs [penunrepa B 3araibHOMY BUTIAAKY?

73.Yomy nopisHtoe onepatop Jlammaca?

74.Yomy nopiBHIo€e onepatop Jlamiaca B OJHOBUMIPHOMY BUIAIKY?

75.111o BuBUanocs B nociigax Jlesicona ta xepmepa?

76.111o BuBuanmocs B nociigax lllrepna?

77. YoMy NIOpiBHIOE TIOTeHIiambHa eHepris U KBaHTOBOT 4aCTHHKY B HEOOMEKEHOMY
npocTopi?

78.YoMy MOpIBHIOE MOTEHITIATbHA CHEPTis U xBaHTOBOT YaCTHHKH B OJIHOBUMIPHIN
HECKIHYCHHO BHCOKIA TMOTEHIIAIbHIA sIMi 3 aOCOJIIOTHO HEMPOHUKHUMU
CTIHKaMH?

79.YoMy nOpIBHIOE €HEpris KBAHTOBOI YAaCTUHKH B OJIHOBUMIpPHIM HECKIHUEHHO
BHUCOKIH MTOTEHIIIAJIBHIHN sSMi 3 aOCOJIFOTHO HEITPOHUKHUMHU CTIHKaMU?

80.YUomy nopiBHIOE MiHIMaldbHa EHEPTris KBAHTOBOI YAaCTUHKH B OJHOBUMIPHIiH
HECKIHYEHHO BHCOKIH TIOTEHINIAJIbHIA sAMiI 3 aOCOJMIOTHO HEMPOHUKHUMH
CTIHKaMH?

81.Axwmii Burnsn mae cramionapue piBHsHHA [llpenunrepa nms BUTbHOT KBaHTOBOI
YACTUHKU?

82.Axuii Burisg Mae crarionapue piBHsHHA Llpeaunrepa ais KBaHTOBOI YaCTUHKHU
B OJHOBUMIpDHIA HECKIHYEHHO BHMCOKIM TMOTEHIaIbHIA AMi 3 aOCOIIOTHO
HEMTPOHUKHUMU CTiHKaMH?



KBantoBa_teopis_0ynoBu_aToMiB

83.Yomy nopiBHioe MarueToH bopa?

84.5lkuii BUTJIAJ Ma€ CIEKTP BHUIIPOMIHIOBAHHS OKPEMHX aToOMIB, IO He
B3a€EMOJIIFOTH OJMH 3 OJHUM?

85.4k1 criekTpamMu MOTJIMHAHHS Ma€ OKPEMHM aToM?

86.11{o ommcye roJ0BHE KBAaHTOBE YHCIIO?

87.111o onncye azumyTtajibHe (OpOUTAIBHE) KBAHTOBE YUCIIO?

88.11{o omucye Mar"iTHe KBAHTOBE YHCIIO?

89.11o omucye criiHOBE KBAHTOBE YUCIIO?

90. 5k HasuBaroTh exextpon 3 | =07

91. 5k Ha3uBaroTh enexTpon 3 | =17

92. 51k Ha3uBarOTh enekTpon 3 | =272

93. 51k Ha3UBAIOTH eeKkTpoH 3 | =37

94.11lo nasuBaroTh epexTom 3eemana’?

95.11lo HazuBaroth edexrom IllTapka?

96.YnM BH3BaHO TaJibMiBHE BUIIPOMIHIOBAHHS?

97.Yum BU3BaHO XapaKTEPUCTUUHE BUMPOMIHIOBAHHS?

98.Yum BU3BaHO CIIOHTAHHE BUIIPOMIHIOBAHHS?

99.Yum BUKIIMKAHO 1HIYIIPOBAHE BUIIPOMIHIOBAHHS?

KBanToBa Teopist 0y10BH MOJIEKY.JI

100. Sxuii BUTIIST Ma€ CHEKTP BHUIPOMIHIOBAHHS OKPEMHX MOJIEKYJ, IO He
B32€EMOJIIIOTH OJIHA 3 OJHO0?

101. SAxuii TMN 3B’SI3Ky YTPUMYy€ aTOMH BOJHIO B IOJIOXKEHHI pPIBHOBark B
MOJIEKYJI1 BOJTHIO?

102. fIkmit TN 3B’A3KYy YTPUMY€E€ aTOMHU B TIOJOXKEHHI pIBHOBar“ B MOJIEKYII
noBaperoi comi NaCl ?

103. Sxuil TMN 3B’SI3KYy YTPUMYE€ aTOMH BOJHIO B IOJIOXKEHHI pPIBHOBAaru B
MOJIEKYJI1 BOJTHIO?

104. SIki crieKTpu MOTJIMHAHHSA Ma€ MOJIEKYJia?

105. Sxuii 3akoH Gi3MKKM OOYMOBIIIOE BIJIIITOBXYBAHHS aTOMIB B MOJIEKYJl Ha

MaJIuX BIJICTAHIX?

106. [TpuTsKiHHA aTOMIB B MOJIEKYTI NaCl 3yYMOBJIEHE
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