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2 ®OPMU TA TEPMIHU ITOTOYHOI'O KOHTPOJIFO 3HAHb

Ne Bun konTpoiro

/o

TepMmin npoBeeHHS

2.1. | Excpecc — KOHTPOJIb MATOTOBKU JIO MTPAKTUIHUX

3aHSTH (MEepeIiK MUTaHb HABEICH HIKYE)

Ha xoxHOMY npakTHyHOMY

3QHATTI

2.2. | 3axucr 3BiTiB 3 JIP (31aua nukiy)

2 pa3u y cemecTp (3riHO

rpadixy JIP)

2.3. | 3mava 1HUBITyJIBHOTO PO3pPaxyHKOBOTO

3aBJaHH

OcrauHiil THXIEHD

ceMecTpy

3 ®OPMYBAHHS CEMECTPOBOI OLITHKHA

3.1 IincymkoBa ominka (I10) 3 qucrumuiiay «}izruka» BU3HAYAETHCS 32 HOPMYIIOIO

T10=0,6(ITB)+0,4(EO)

ne [1b — mipcyMkoBuUii 0aa MOTOYHOTO KOHTPOJII0, HAOpaHUM MPOTATOM CEMECTPY;

EO — ex3amenariiiina orjiaka.

3.2 [lizcymkoBuUii 0aj1 3a ceMeCTp IMAPaxOBYETHCA 3a (OPMYJIOO

IIh = (<II3> + <JIP> + IP3)/ 3,

ne <I13> - cepenHs OLIHKA 3a EKCIIPECC-KOHTPOJIb HA MPAKTUYHUX 3aHATTAX;

<JIP> - cepenHs OIliHKa 32 BUKOHAHHSI TAOOPATOPHUX POOIT (3aXUCT 3BITIB);

IP3 — oniHka 3a iHAUBIAyaIbHE PO3PAXYHKOBE 3aB/IaHHS.

Vi o1iHKHY BUCTABIAIOTHECA 32 100-0aIbHOIO IIKAIOKO.

YBAT'A!!!: YMOBOIO JOIIYCKY 10 EK3AMEHRY € IIb > 60.




4. TEMATUKA ITPAKTUYHUX 3AHATH TA IIMTAHHA U1 EKCITPEC —
KOHTPOJIXO HA 113

Tema 1.Marditde nose v Bakyymi (/p 4.1)

[1{o Taxe MaruiTHe mose? Foro BnacTHBOCTI.

Cuna Amrmepa, 1o Ji€ Ha MPSIMUI IPOBIHUK 31 CTPYMOM.
I1To Take BEKTOp MarHiTHOI iHAyKuii? Moro BIacTHBOCTI.
[Ilo Take 1 Amnep?

3akoH bio-Caapa-Jlamiaca (hopmyna it MaIIOHOK).

[Ilo Take cuna Jlopenua? [ BmacTuBOCTI.

3aKOH IIOBHOI'O CTPyMy (T€opeMa Ipo IUPKYIIALi0 B)
[TpyuHIMT CyTEepIIO3UIi MOJIiB.

MarsiTHe nojie IpsiMoro cTpymy: GpopMyiia it MaFOHOK.

[Ilo Take MarHiTHI cHJIOBOI JiHIi? [IpaBuia iXHBO1 TOOYI0BH.
Teopema ["ayca fj1st MarHiTHOTO TOJIS.

Po6orta 3 nepeMiliieHHs MPOBIAHMKA 31 CTPYMOM MarHiTHOTO TTOJISL.
13. 1o € eeMEHTApHUM JKEPEIoM MarHitHoro moss? Moro ocHoBHMIA
napametp?

14. Bsaemois 2-X mapajieIbHUX CTPYMIB.

15. IlpaBuno 6ypaBuuka (c rpadivyHoIO LTIOCTPALIELO.)

16. 3akoH MOBHOroO CTpyMy (Te€opeMa O LMPKYJIALii B)

17. MaruiTHe nojie KpyroBoro ctpymy: ¢popmyJsia Ta MaJtOHOK.
18. MarsitHe mose cojeHoina: GpopmMysa Ta MaTIOHOK.

19. 3akon Ammepa: popmya Ta MaITIOHOK.

20. IIlo Take marniTHu# oTik? [loToKO3UCeTIIICHHSA?

21. TlpaBuio JiBOi pyKH.

HOOo~NoORrWNE

=
N = O

Tema?2. EnexrpoMarnitaa inaykuis (/p 4.2)

. CytHicts sBuimia EMI. SIkumu crioco6amy MOKHA BUKJIUKATH 11€ SBUIIC?
. [lTo Take 3B’s13aH1 KOHTYpH? [IOSICHUTH MaTIOHKOM.

. 3axon EMI. Cytnictb nipaBuna Jleniia.

. SIK1 IpuCTPOT 3aCHOBaHI Ha SABUII B3a€MOTHAYKIIIT? [10SICHUTH MaTIOHKOM.
. CyTHICTb IBHIIIA CAaMOIHYKIi. 3aKOH CaMOIHAYKIII1.

. Mo Take 1 I'enpi? Ak s oguHuLg no’sizana 3 1 Amnepom?

. Ilo Take 1HAYKTUBHICTH? BiJl 40r0 BOHA 3aJI€KUTh?

. YoMy 1OpiBHIOE €HEPrisl KOTYIIKH 1HAYKTUBHICTIO L, Mo AKii mpoTikae
ctpywm [?

9. UuM BU3HAYAETHCS HAMIPSMOK 1HIYKIIHHOTO CTPyMY?

10. 1o Take 00’emua ryctuna eHeprii MI1? YoMy BoHa g0OpiBHIOE?

11. SIx 0GUUCIIOETHCS THAYKTUBHICTD COJICHOI 1A

12. SIx o6uucnutu eneprito MII y 3aganomy 06’ emi ipoctopy V?

13. CyTHicTb siBHINA B3aEMOIHAYKIII1. 3aKOH B3a€MOTHIYKIIII.

14. Sk 3MIHIOETBCS 1HTYKTUBHICTh KOTYIIKH, SIKIIO YCEPEAMHI ii MOMICTUTU
3aIII3HUMN CepIeIHUK?
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15. o Take B3aEMOIHAYKTUBHICTH? Bi 4oro BOHA 3a1€KUTH?
16. YoMy npu po3MHKaHHI JIAHIIOTa CTPYM MUTTEBO HE 3HUKAE?

Tema 3. MarniTHe nose y pe4oBuHi (11/p 4.3)

1. o Take marnetuk? Illo Take HamarHiuyBaHH:?

2. Bunu maraetukiB. YuM BOHM BIIPI3HAIOTHCS OJMH Bl OTHOTO?

3. HUomy MarsiTHe 1oJie B p€UOBHHI BIJIPI3HAETHCS BiJl MATHITHOTO TOJIS Y
BaKyymi?

4. MarHiTHa MOJIENTb aTOMa.

5. Slka ctpyktypa pepomarneTrka?

6. UM 00yMOBIICHA 3aJIUIITKOBA HAMATHIYEHICTh (hepoMarHeTuka?

7. SIk OpieHTOBaH1 MarHiTHI MOMEHTH aTOMIB Y JllaMarHeTUKY MPU
BiJICYTHOCTI MarHiTHOTO TIOJIsA?

8. 1o Take MarHiTHa MPOHUKHICTH?

9. Illo Take miamarueTuk? JliamaraeTusm?

10. Ilo take napamarnetuk? [lapamaruerusm?

11. Ilo Take HANPyKEHICTh MAarHITHOTO TIOJIS? [i BiAMiHHICTH BiJl MArHITHOI
THIYKITi1?

12. Ilo BinOyBa€eThCs 13 CUIOBUMH JIIHISIMA MAarHiTHOTO TIOJISI Ha TPaHUII
PO3MILTY TBOX CEPeIOBUIIL?

13. IIlo Take mets ricrepe3ucy?

14. PeyoBuHa nocnadioe ado MiACHIIOE MArHITHE 1oJie (y MOPIBHAHHI 3
BaKyyMOM)?

15. Ipwu sixiii ymoB1 (hepOMarHeTUK NePEeTBOPIOETHCA B TApAMarHeTUK?
16. SIx opieHTOBaH1 MarHiTHI MOMEHTH aTOMIB y TapaMarHeTUKy Mpu
B1JICYTHOCT1 MarHiTHOTO MOJisA?

Tema 4. Enexrpomartitae mosie (po3ii 5)

1. o Take emeKTpOCTaTHYHE MOJIE 1 B YOMY MICTUTHCS HOTO BITHOCHICTB?
2. Teopema I'ayca muist €1€KTPUYHOTO TTOJIS.

3. IIlo Take MarHITOCTaTHYHE MOJIE 1 B YOMY MICTUTHCSI HOTO BITHOCHICTB?
4. Teopema ["ayca niist MarHiTHOTO TIOJIS.

5. Ilo Take BipxpeBe exexTpudHe noite? Moro B1acTHBOCT.

6

7

8

. 3B’S30K €JIEKTPUYHOTO 3MIIIEHHS 3 HAMPY>KEHICTIO.
. Ilepmie piBHsiHHS MakcBena 1 Horo (13M4HHI CMUCIL.
. 3B’SI30K MArHiTHO1 1HAYKIi 3 HAlPYy>KEHICTIO.
9. Ilo Take cTpyM 3mimenHs? Foro BIacTHBOCTI.
10. 3axon Oma B audepeHiiaibHii Gopmi.
11. Ipyre piBHsiHHS MakcBesna 1 Horo (G13M4HUN CMUCIL.
12. Ilo Ttake cuctema piBHsaHb MakcBena? [lo B HUX € HEBIHOMUMU
BEJIMYUHAMU?
13. Ilo Take exekTpoMarHiTHe moJje? Moro cknanosi.
14. Yum MokKe CTBOPIOBATUCH €IEKTPUYHE H0Jie?

Tema 5. EjlekTpOMAardiTHi KOJMBAHHS T4 3MiHHUU CTpyM (po3ai 6)
1. IIo Take KoquBaIbHUI KOHTYp? PeanbHMil KONMBaIbHUN KOHTYp?




CoNoORrWDdE

2. 3akon OMa 11t 3MIHHOTO CTPyMY.

Uu Mmoke Hampyra Ha JUISHI JIAHIIOTa TEpPEBUIYBATH 3arajibHy HaIpyry

(EPC)?

[{o Take eneKTpOMarHiTHI KOJMBaHHs? Jle BOHU CIIOCTEPIraloThCs?

Uum BU3HaYaeThes 3MileHHS 1o a3l Mixk ctpymoM 1 EPC?

Uu Moke CTpyM B OJIHIM 3 raimy3eit OyTu Oublile, HK 3araJbHUN CTpyM?

[{o Take enexTpuuHi KoJUBaHH:A? Jle BOHU CIIOCTEPIratOThCs ?

Yomy nopiBHIOE aMITIITyAa CTPYMY B IMOCIIIIOBHOMY JIAHIIFO31 MPU pe30HAHC1?

. IITo Take BMacHa 4acTOTa KOJUBAILHOTO KOHTYpY? YoMy BOHA JOpiBHIOE?

10 o Take pezoHaHc Hanpyr? Sk BiH npo;IBJI;IeTLc;I‘?

11.dopmyna 11t TOBHOTO OMOPY MOCIIIOBHOTO JIAHITIOTA.

12.3anunriTh piBHSHHS KOJIMBAHb B 1/IeaTbHOMY KOJUBATLHOMY KOHTYPI.

13.111o Take pe3oHanc ctpymiB? Sk BiH NPOSBISETHCS?

14. YoMy [OpIBHIOE TMOTYKHICTb 3MIHHOTO CTpyMy? Sk Ha Hei BIIUBAE
«PEaKTUBHICThY JIaHIIOTa?

15.3anuiiTh piBHSIHHS KOJMBaHb y peaTbHOMY KOJIMBAaJILHOMY KOHTYPI.

16.Yu cnpaBensiuBi 3aKOHU MOCTIMHOTO CTPYMY IS JIAHIIOTIB 3MIHHOTO CTPyMY
(mepeniuuTH siKi)?

17.Yomy OpiBHIOE aMILTITyIHE 3HAUEHHS HAPYTH B MICHKIH eJIeKTpoMepexi?

18.3anumiTh piBHIHHS BUMYIIEHUX €IEKTPUIHUX KOJMBAHbD.

19.111o Take MuTTEBE 3HAUCHHA cTpyMy? [litoue (epexTrBHE) 3HAUCHHS?

20.3HaiiaiTe 3mimeHHs mo ¢a3i Mixk ctpymom 1 EPC y nanIrosi, mo ckiiagaeTbes 3
ITOC1IOBHO BKJIOUeHUX R, L, €.

21.Bix 9oro 3anexuTb JOOPOTHICTh KOHTYPY?

22.11o Take peakTuBHUM ommip? YnuM BiH BIIPI3HAETHCS BiJ aKTUBHOTO?

23.3HaiiaiTe 3MimeHHs 1o ¢a3i Mk ctpymom 1 EPC y maniio3i, mo ckiagaeTbes 3
nocaigoBHo BkIoueHnx R, C, e.

w
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Tewma 6. EnexrpomartiTHi XBuIi (po3aij 7)
PiBHSAHHS NI0CKOT XBHIII.
[Ilo Take XBUILOBUM MaKeT?
SIK moB)KHMHA XBWJII ITOB's13aHA 3 YaCTOTOIO KOJIWBAHL?
I1lo Take xBuIboBe uncno? HMoro ¢izuunuii cMucI.
[TpuHIUTT CyTIepITO3HIIIi XBHIIb.
SIki nBi cxanoBi € B EMX? Ix B3aemo3B's130k?
[I{o Take da3oBa MBUIKICTH?
[Io Take MO30BXH1 XBUJII 1 MONEPEYH1?
. Sk BigpizHstoThea mBUaKocTi EMX y BakyyMmi Ta B pe4oBUHI?

10 [Ilo Take cTosua XBUJISA?

11.XBuUsIbOBE PIBHSHHS B OJJTHOBUMIPHOMY BUIIAJKY.
12.111o Take ryctuHa NoToKy eneprii EMX?

13.111o Take mOoBKWHA XBHJIi?

14.®opmyna 115 IMIYIIbCY €IEKTPOMArHiTHOTO MOJS.
15.111o Take rpynoBa MBUIKICTH?

16.111o Take xBuIA?

17.PiBHSIHHS TIJIOCKOT €JIEKTPOMArHiTHOT XBHUJI.



18.111o Take XBUJIHOBA MOBEPXHS?

19.111o Take enekTpoMarHiTHa XBUJISI?

20.111o Take xBUJIbOBHUI (HPOHT?

21.XBUIBLOBE PIBHSHHS JIJIs €IEKTPOMATrHITHUX XBHWIb.

Tema 7. Ontuka (po3aia 8)

. Il{o Take cBiTIO0?

. lIlo Take MOHOXpPOMAaTUYHA XBUJIS?

. [llo Take KOrepeHTHI XBUIi?

. [Ilo Take onTUYHA Ir'yCTHHA PEYOBUHU?

. 1o Take nudpaxiisa?

. o Take momsipu3artis cBitiaa’?
. 1o Take mucnepcis cBiTiaa?

. 3aKOH MOTJIMHAHHSI CBITJIA.

10.

11

1
2
3
4
5. lllo Take inTepdepeHItisa?
6
7
8
9

3aKoH PO3CISIHHS CBITJIA.

. [llo Take TenioBe BUMPOMIHIOBaHHS?
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.

[lo Take iHTErpagbHa EHEPTeTUYHA CBITHICTH?
[Ilo Take iHTErpagbHa MOTIUHAIBHA 3JATHICTh?
IIlo Take AUT?

3akoH Kipxroda s TermmoBoro BUIPOMIiHIOBAHHS.
3akon Credana-bonbiMana.

3akoH BiHa.

I'inore3a Ilnanka.

KBanToBa rinoresa Eitnirelina.

[ITo Take ¢hoToH? KBaHT?

Edextr KomnToHa.

KopnyckynsapHo-XBUIbOBUI Tyalli3M.



S IHAMBIAYAJIBHE PO3PAXYHKOBE 3ABJIAHHA

5.1 Ilepenik BapiaHTIB

NeNe y Homepu 3axa4 no [4]
CIIUCK 1 2 3 4 5 6

y

1 1.14 2.1 3.20 4.15 5.11 6.1
2 1.15 2.2 3.21 4.16 5.12 6.2
3 1.16 2.3 3.22 417 5.13 6.3
4 1.17 2.4 3.23 4.18 5.14 6.4
5 1.18 2.5 3.24 4.19 5.15 6.5
6 1.19 2.6 3.25 4.20 5.16 6.6
7 1.20 2.7 3.1 4.21 5.17 6.7
8 1.21 2.8 3.2 4.22 5.18 6.8
9 1.22 2.9 3.3 4.23 5.19 6.9
10 1.23 2.10 3.4 4.24 5.20 6.10
11 1.24 211 35 4.25 5.21 6.11
12 1.25 2.12 3.6 4.1 5.22 6.12
13 1.1 2.13 3.7 4.2 5.23 6.13
14 1.2 2.14 3.8 4.3 5.24 6.14
15 1.3 2.15 3.9 4.4 5.25 6.15
16 1.4 2.16 3.10 4.5 5.1 6.16
17 15 2.17 3.11 4.6 5.2 6.17
18 1.6 2.18 3.12 4.7 5.3 6.18
19 1.7 2.19 3.13 4.8 5.4 6.19
20 1.8 2.20 3.14 49 55 6.20
21 1.9 2.21 3.15 4.10 5.6 6.21
22 1.10 2.22 3.16 411 5.7 6.22
23 111 2.23 3.17 4.12 5.8 6.23
24 1.12 2.24 3.18 413 5.9 6.24
25 1.13 2.25 3.19 414 5.10 6.25
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5.2 Bumoru 10 ohopMIIEHHS

3aBaaHHs OPOPMIISIETHCS B OKPEMOMY 3OIIMTI, MepIia CTOPiHKA SAKOTO (IMiciis

OOKJIQJIMHKM ) TOBUHHA OyTH TUTYJIBHUM apKyIIeM IO HACTYITHOMY 3pa3Ky

e Jlanmi mocnigoBHO mpuBoAsThbes: Ne 3amaui (BigmoBimHo 10 NeNe 3aBrmaHp y
BapiaHTi), TTOBHAa yMOBa 3ajadl (B OpHUriHAJ), KOPOTKAa yMOBa KOXHOTO
3aBAaHHs (Y pamMoulll) Ta HOoro po3B’sa3aHHs 3 3aroioBKOM «Po3B’si3aHH».

e Po3p’si3aHHA 3a/7ayl TOBHHHE CYNPOBOJKYBATUCA YITKAUM MATIOHKOM 1
MOSICHEHHSIMU IO KOXHOI (opMysu (HANpUKIAJ: «CKOPUCTAEMOCA 2-M
3akoHOM HBIOTOHaA») 1 4O KOKHOTO MEPETBOPEHHS (HANPUKIIAA: «II1JHECEMO
710 KBaJparta JiBY i IpaBy YaCTUHU PIBHSIHHS»).

e Po3B’s3aHHs 3a/ma4l MOBUHHE OYTH JOBEACHE JO0 KIHIEBOI (OPMYIH, MICIHS

4oro MpoBOJATHCS oOuuciaeHHs (y (opmyly MiJICTaBIAIOTBCS Yuchaa U

0OYUCITIOETHCS BIITIOB/Ib).

MiHicTepCTBO OCBITH i HAYKH YKpaiHu
XapKiBChKHI HalllOHAJIBHUN YHIBEPCUTET PalioOeIeKTPOHIKN

Kadenpa dizukn

[HaMBiTyanpHE PO3PAXYHKOBE 3aBIAHHS
3 (izuku

BapianT Ne

Buxonas: [Teperipus:
CTYI. TP. mpo¢. Cropoxkenko B.O.

(TTIB)
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7. IlepeJiik HABYAJIbHO-METOAUYHOI JIITEPATYpPH
ba3osa Jsitepatypa

. Koncnexkr nekmiit 3  ¢i3uku it Hanpsimy  «lHXKeHepis MpOrpaMHOTO
3abe3neueHHs» [Enexrponne Bumanus]/ymop. B.O.Cropoxenko,0.B.Msrkuit —
XapkiB: XHYPE, 2020 p.-160c.

. 3aranpHa (Qi3uka 3 mnpukiaagamu 1 3amadamu. YactmHa 2. Enextpuka Ta
marHeTusM: HaBd. nocionuk./ [.M. KiGenp ta iH. - XapkiB: «Kommnanis CMIT»,
2009-424

. 3aranpHa  ¢i3uka 3 npukiagamua 1 3agadamu.  Y.lll,T.1.  Onrwka:
HaB4.1mmocioHuk/I.M. Kibenp Ta 11.- X.:Komnanigs CMIT, 2012.- 232 c.

MeToau4Hi BKa3iBKH 10 NPAKTUYHUX 3aAHATH

. Meronuuni BkasiBku a0 [I3 3 kypcy oisukm (wactuHa 2) [EnektpoHHe

BuanHs |/ Yropsn.: B.O.Cropoxenko ta iH. —XapkiB: XHYPE, 2014.-138c.
MeToanuHi BKa3iBKH 10 J1a00pPaTOPHUX POOIT

. MetonnuHi BKka3iBku 10 JabopaTopHux poOit 3 ¢izuku. Yactuna 2. Enexrpuka i
marnetusm. / O.M. Kosanenko Ta i.- XapkiB: XHYPE, 2006- 96c.
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MeToau4Hi BKa3iBKH 10 CAMOCTiHHOI po0OOTH CTYJEHTIB

6. 3anuTraHHs Ta BIANOBIAlI A0 JiabopatopHuX poOiT 3 ¢i3uku. YactuHa 2.
Enexrpuxa ta marnetusm / A.l. PuGanka ta iH.-Xapkis: XHYPE, 2004.-60c.



