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1. 3SMICT MATEPIAJY YYBOBOI'O CEMECTPY

3 MoayJIb

6. MaruiTHe nose
6.1. MarsiTHe moJje y Bakyymi
6.2. EnexTpomartitHa iHIyKIIist
6.3. MarHiTHe 1moJjie B pe40OBHHI
7. EnexTpomarHiTHe moJe.
8. EnexTpomarHiTHI KOJIMBaHHS 1 3MIHHUHN CTPYM.

4 moxyJsib

9. EnexTpomarHiTHi XBHIII.
10. OnTuka
10.1. XBuipoBa ONTHKA
10.2. KBanToBa onruka
11. Teopis bopa 6ynoBu aToMa BOJIHIO
12. EnreMeHTH KBaHTOBOI MEXAHIKH



2. POPMU TA TEPMIHAU BUKOHAHHS KOHTPOJIIO 3HAHb

HABYAJIBHI T>KHI
BUJIN 3AHATDH
112 (3 |4|5|6 |7 |89 (1011|1213 |14 |15 |16 (17 |18 |19 |20
1. I[ToTouHUI KOHTPOJIb
E/x naI13 X X X X
Homyck mo JIP X X X
2. IIpoMi>KHHI KOHTPOIIb
Hukn JIP X
IP3 X
TectryBanHs X X
3. MoxynbHU# KOHTPOJIb
KoHTtposbHa TOUKa X X
4. CemecTpoBU KOHTPOJIb
KombinoBanwmii icut X

ITpumiTkn (po31nPPOBKA CKOPOUYEHB):

1. E/x na II3 - ekcripec-KOHTPOJIb N0 MEBHINA TeM1 Ha MPAKTUYHOMY 3aHATTI (IIPOBOJUTHCS
Ha [0YaTKy MPAKTUYHOTO 3aHATTS);

2. Homyck no JIP - KOHTPOJb MiJTOTOBKU JI0 BUKOHAHHS YEproBoi J1abopaTopHOi poOOTH
(MpoBOANTHCS Ha MOYATKy JaboparopHoro 3aHATTS). llepenik Tem mabopaTOpHHMX poOIT s
KOXKHOTO CTYJIEHTa - 3TiHO rpadika, 1110 HaBEJACHO Y J0JaTKY.

3. Huxun JIP - 3axucT 3BITIB 110 BUKOHAHUM Ja00paTOpHUM poboTaMm 3a nuki. IIpoBoauThes
Ha 4-y 1abopaTopHOMY 3aHSTTI.

4. IP3 - 3maya 1 3aXHCT pe3yibTaTiB caMOCTIHHOI poOOTH 3 PO3B’A3aHHS 3a/ad Y BUIVIAIL
1HMBIIyaTbHOTO PO3PAaXyHKOBOTO 3aBAaHHs. [[pOBOAMTHCS 11032 CITKOIO PO3KIIAAY 3aHSTh.

5. TectyBaHHS - KOMI'FOTEpPHUI KOHTPOJIb 3HaHb MO MaTepiany Moayis. [IpoBoauTkcs mosa
CITKOIO PO3KJIay 3aHATH (Ha3HAYA€ThCS JJOJIATKOBO).

6. Kom0OiHOBaHMii icnUT - mHUCbMOBAa pPoOOTa 3 MOAAIBIIMM 3aXHUCTOM 3 Martepiany,
npoitieHoMy 3a Bech cemecTp (3 14 momymi). [{o icnuTy TOMyCKalOThCS TIIBKHA Ti CTYACHTH, SKi
BUKOHAJIM HAaBYAJBHUN IJIaH MO BCIM MOAYJISIM ceMecTpy (BiANMpanboBYBaHHS BCiX JTaOOpaTOPHUX
po0iT, BuKkoHaHHs IP3 To1o) 1 Habpanu pedTUHTroBuUI 6an He MeH1Ie 60-Tu.




3. PEUTHHIOBA OIIHKA 3 JUCHUILITHA

Ha xoxHOMYy 3aHATTI ab0 KOHTPOJIBHOMY 3aXOJi CTYACHT OJEpXKye OIlHKY, fKa
MIePEPaxXOBYETHCS 3 YpaxyBaHHSIM BaroBUX KOEQIIIE€HTIB 3TIHO OajiB, 3a3HAYCHHX Yy TaOJUIl 10
BiJITOBITHUX BUIB 3aHATH 200 OPM KOHTPOITIO.

11 Kypc 21 cemecTp

Bup 3aHATTA / KOHTPONBLHUM 3axif

J16 Ne2
M3 Ne1
M3 Ne2
Tect
KT1
J16 Ne3

J16 Ne1
J16 Ne4 Llukn
M3 Ne3
M3 Ne4
IP3
Tect
KT2
PenT. ouiHKa

4 |4 7 |7 |15|37 4 (18| 7 | 7 12|15 |63 | 100

Min/max penTUHroBa oujiHKa

212144192192 13|44 |7 |9 39 60

1. Ominka 3a TpaKTHYHE 3aHATTS CKJIATAEThCS 3 OIIHKKA 3a TIOTOYHUN KOHTPOJIb
TEOPETUYHUX 3HAaHb (EKCIPEC-KOHTPOJb), IO MPOBOAUTHCS HA MOYATKY KOXKHOTO MPAKTUYHOTO
3aHTTS (4 muTaHHS Ha § XBWIMH). MakcMManbHa KUTbKICTh OaiiB 32 KOKHE MPAKTUYHE 3aHATTS
BU3HAUYAETHCS 3T1IHO TaONHUIIi, IO HABEJICHO BUIIIE.

2. 3a yabopaTopHi poOOTH CTYACHT OTPUMYE JBa BHIU OI[IHOK: 33 IMOTOYHUH KOHTPOJIb
(Tomyck), 0 MPOBOJIUTHCS Ha KOXKHOMY 3aHSTTi, JIe BUKOHYEThCS J1abopaTopHa poOoTa, Ta 3a
CKJIQJIaHHA IUKJTY JIa0opaTopHUX poOIT (1Biul Ha cemecTp). OIiHKA 3a MUK CKIIAJAETHCSA 3 JBOX
4acTUH: 3a opopMIIeHHs 3BITIB 3 JlabopaTtopHux poOiT (40%) Ta 3a 3axucT 3BITIB y Oeciai 3
BukianadeM (60%). MakcumanbHa KUIBKICTh OalliB 3a KOKHHUM 3 BHJIIB KOHTPOJIIO BH3HAYAETHCSA
3TiAHO TAOJIHNIII, III0 HABSACHO BHIIIE.

3. InpuBimyalibHEe PO3PAXyHKOBE 3aBJaHHS BUKOHYETHCS MPOTSITOM CEMECTPY, i MOBUHHE
OyTH BUKOHAHO Ta 3[laHE B CTPOKH, 3a3HayeHl B 1.2 (HampuKiHIi ceMecTpy). BoHo ckiagaeTbes 3
3aB/1aHb, HOMEpA SIKUX PO3MOJIIIICH] 3T1/IHO 3 BaplaHTaMU, 3a3HaYeHUMH B 11.4.4.

4. MonynbHe KOMIT I0OTEpPHE TECTYBaHHS MMPOBOJUTHCS B TEPMiHU, BU3HAUYEHI B MYHKTI 2.
Ceanc tectyBaHHs MICTUTh 20 TEOPETUYHHX IMUTaHb, 4ac TecTyBaHHSA — 15 xBunuH. KinbkicTh
MUTaHb Ta Yac TECTYBaHHS MOKe OyTH 3MIHEHO B 3aJIeKHOCTI BiJl CKJIQAHOCTI TTUTaHb.

5. Ominka 3a koHTpOIBbHY TOUKY (KT1 Ta KT2) € anredpaidHoro CyMOr0 OIIIHOK 32 yCi BUIH
HABYAILHOT MIsUTHHOCTI 32 BIAMOBITHUI mepioa (3riIHO HaBEACHOT BUIIIE TaOIHII1).

6. CemectpoBa (peiiTmHroBa) oImiHka 3a 100-0aJbHOIO MIKAJIOK BU3HAYAETHCS SIK
anreOpaiyHa cyma OIIIHOK 3a KOXK€H 3 BHUIB HaBYAIbHOI MiSIBHOCTI 3TITHO BHWINE HAaBEACHUX
tabnuub. MakcumanbHe 3HaueHHs nopiBHioe 100, a MiHIMalbHE 3HAYEHHS AJI1 OTPUMAaHHS 3alIKy
nopiBHIOE 60.

7. Ex3amMeHarriiiHa oIiHKa BUCTaBIsA€TbCs 3a 100-0ampHOIO IIKAIOK HACTYITHUM YHHOM.
SIKI1I10 iCIUT MTOBOJIUTHCS y MUCHMOBIN (hopMmi, TO OLIET CKIAAAETHCS 3 IBOX TEOPETUYHHUX 3aUTaHb
(mo 30 OamB koxHe) Ta onHiei 3amadl (40 OamiB). SKMIO ICIUAT TPOBOAMUTHCS Y BHUTIISI
KOMIT FOTEPHOTO TECTYBaHHS, TO TEOPETHYHI 3aNMUTaHHs 3aMIHIOIOTHCS Ha TeCT, 1m0 MICTUTH 40
TEOPETUYHHX TECTOBUX 3alUTaHb (Yac TecTyBaHHSA — 30 XBHIWH). YCIIIIHE CKJIAJaHHSI TECTY 3
TEOPETUYHHX 3aluTaHb (He MeHII Hik 60% BipHUX BiAIMOBiJEH) HaBITh 0e3 PO3B’sI3aHHA 3a/adi €
MiJICTAaBOI0 OTPUMAaHHS €k3aMeHamiiHoi omiaku 60. Jlns oTpuMaHHs OLIBIT BHUCOKOI OI[IHKH
CTYACHT Ma€ MpaBo 0OOMPATH PiBEHb CKJIAIHOCTI eK3aMeHaliiHo1 3aaa4i: 20 OaniB — mpocTa 3a1aya,
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pO3B’si3aHHA sIKOi MOTpeOye 3HAaHHSA (PI3SUYHUX MPUHIMIIB 1 3aKOHIB Ta BMIHHS 3aCTOCOBYBAaTH
MaTeMaTH4YHl METOJIM BEKTOpPHOI anreOpu, aHamiTU4YHOI TeoMeTpli Ta JaudepeHIiagIbHO-
IHTETpaJIbHOTO YMCJICHHS B MeXax WKUIbHOI nporpamu; 40 OamiB — crapmapTHa 3ajaua,
po3B’s3aHHs KO MOTpeOye 3HaHHSA (I3UYHUX MPHUHIUIIB 1 3aKOHIB Ta BMIHHS 3aCTOCOBYBATH
OCHOBHI MaTeMaTH4HI METOAM KypCy BHUIIOI MaTeMaTHKH 3 PO3IAUIB aHAIITHYHOI Treomerpii,
BEKTOpHOI Ta JIHIHHOI anredpw, audepeHIiaJbHUX PIBHSAHB, JAU(PEPEHINIATBPHO-IHTETPAIBHOTO
YHCIICHHS.

8. IlimcyMKoBa OIliHKA 32 CeMECTP OOUYUCITIOETHCS 32 POPMYIIOHO:

Pesynmomam 3a cemecmp = 0,6 - (Petimune oéa oyinka) + 0,4 - (Oyinka 3a icnum)

KpuTepii ouiHOBaHHSI pO0OTH CTY€HTA IPOTATOM ceMecTpy.

3anoBinbHo, D, E (60-74). Matu miniMyMm 3HaHb 1 yMiHb. BignpairoBaru Bci 1abopatopHi poboTn
1 BukoHatu [P3. BmiTu 3acTocoByBatu 3aK0HH (Di3UKHU AJI PO3B’sI3aHHS HAMMPOCTININX 3a/1a4.
JHoope, C (75-89). 3uatt OCHOBHI 3aKOHHU (i3UKH 1 BMITH iX 3aC  TOCOBYBaTH Ui  PO3B’s3aHHS
3aga4. BinmpamroBatu Bci 1abopaTopHi poboTH, ohopMutu 1 3axuctutu 3BiTU. Bukonatu 1P3.
Binminno, A, B (90-100). BinnpairoBatu Bci 1a00paTopHi poOOTH, OPOPMUTH 1 3aXUCTUTH 3BITH,
BukoHatu [P3. 3Hatu Bci po3auiu Kypey (i3ukd, BMITH aHali3yBaTu (pi3WdHi SBUIA Ta MPOLIECH 13
3aCTOCYBAaHHSIM BIIIOBITHUX 3aKOHIB Ta CHIBBiIHOIICHb. BMITH pO3B’sI3yBaTH 3ajadi IiJBUIICHOI
CKJIQJHOCTI. 3HATH 3arajbHi MPUHLUIN TPOBEACHHS (Hi3UYHOTO EKCIEPUMEHTY i 0OpoOKH #oro
pe3yIbTaTiB.

KpuTepii oniHiOBaHHS1 3HaHb Ta BMiHb CTYy/J€HTA HA iCIUTI

3agoBiibHo, D, E (60-74). Iloka3aTu 3HAHHS OCHOBHOTO TEOPETHYHOIO Ta MPAKTUYHOTO
MaTepiaiy, HaJaB BipHI BIJNOBIAl Ha OUIBLIICTh 3alIUTaHb, OJEPKAHUX MPHU CKJIaJaHHI 1cUTy abo
TECTYBaHHS.

Jo6pe, C (75-89). [Toka3zaTu MoBHE 3HAHHS TEOPETUYHOTO Ta MPAKTUIHOTO MaTepiany, HajJaB BipHi
BIJIMOBi/Il HA TIEPEeBaKHY OiNBIIICTh 3aMUTaHb.

Bigminno, A, B (90-100). Ilokazatu cucTeMaTH30BaHiI TIMOOKI 3HAHHS TEOPETHYHOTO Ta
NPaKTUYHOTO MaTepiandy, HaJaB BHUYEpIHI BIJINOBIII Ha BCl MOCTaBieHl 3anuTaHHs. Hasectu
MPUKIIAJIU CIOCTEPEKEHHS (PI3MYHUX 3aKOHIB Ta SBUI HA MIPAKTHUILI.



4. TIEPEJIIK 3AIIMTAHD 11O KOXKHOMY BHUJY KOHTPOJIIO

4.1. SBAIIMTAHHS EKCIIPEC-KOHTPOJIIO 11O TEMAX II3.
3 MoayJib

Tema 1. MarniTHe moJie nocTiifHOro cCTpymy

1. JlaiiTe BU3HAYEHHS JIiHISIM MarHiTHOI 1HYKITii.

2. BekTop HanmpyXeHOCTI MarHiTHOTO MOJIS, 3B'I30K 3 BEKTOPOM MAarHiTHOI 1HIYKIIi.

3. 3anumitk 3akoH bio-Caapa-Jlamaca.

4. Yomy AOpIBHIOE THAYKIIISI MATHITHOTO TOJISA, IO CTBOPIOETHCS 3aPSIIOM, IO PyXa€Thes?

5. YoMy mAOpIBHIOE IHIYKISI MarHiTHOTO IIOJS, IO CTBOPIOETHCS HECKIHYCHHHM MPSMUM
MIPOBITHUKOM 31 CTpyMOM?

6. UYomy AOpIBHIOE 1HAYKIIiSl MAarHiTHOTO TMOJS, IO CTBOPIOETHCS KPYrOBHM TMPOBIIHUKOM 31
cTpymom?

7. 3anunnith 3aK0H Amriepa. Sk BU3Ha4aeThCs HAPSIMOK cuiiu Ammepa?

8. 1llo Ha3uBaeThCSA MArHITHUM MOTOKOM? MOro oMHULS BUMIpY.

9. UYomy nopiBHIOE poOOTa, YNHEHA MIPU MEPEMIIICHHI CTPYMY B MarHiTHOMY TOJi.

10. Cdopmymroiite Teopemy ['ayca 1st MarHiTHOTO OIS,

11. CdopmymroiiTe 3aKOH IOBHOT'O CTPYMY.

12. Yomy nopiBHIOE €HEPrisl MPOBiIAHUKA 31 CTPyMOM?

13. Yomy nopiBHIOE 006’€MHA TYCTHHA €HEPrii MAarHITHOTO TOJIsA?

14. Slka cwuna i€ Ha 3aps/PKEHY YaCcTKy B MAarHiTHOMY I10JTi?

15. Yomy nopiBHioe cuna Jlopenna, Ha ki YaCTKU BOHA Jii€?

16. Sk BuzHaunTH HanpsMok cwiu Jloperma? ChopmyImroiiTe e mpaBuiio.

17. Yomy nopiBHIO€ poO0Ta, YMHEHA MArHITHUM IOJIEM HaJ| 3apsKEHOI0 YaCTKOO, 110 PYXaeThCs?

Tema 2. EjlekTpoMaruiTHi KoJiMBaHHsA

[{o Take eneKTPUYHOTO KOJTMBAHHS?

SIKi KOMTMBaHHS HA3UBAIOTHCS BUIBHUMU?

®opmyna Tomcona. YacToTa BIIbHUX KOJIUBAHb.

SIKi KOTMBaHHS HA3UBAIOTHCS 3MYIIEHUMU?

SIKi KOMMBaHHS HA3WBAIOTHCS 3aracarounMu?

YoMy piBHUH Mepiof 1 YaCTOTA 3aracaloyux KOJUBaHb?

[I{o Ha3uBa€eTHCS YacOM petakcarii?

[Io Ha3uBaeThCs KOePillieHTOM 3aracaHHs?

[ITo HazuBaeThCs JorapuMivHUM JEKPEMEHTOM 3aracaHHs?
0. IIo Ha3uBaeTHCS TOOPOTHICTIO KOTUBATHHOTO KOHTYPY?

11. €mHicHwMiI omip.

12. InpykTUBHUH omip.

13. TloBHwuii omip JiaHITIOTA.

14. 'V yomy nossirae siBUILE €NEKTPUYHOTO pe30HAHCY?

15. Yomy nopiBHIOE pe30HAHCHA YacTOTa ISl HAPYTH Ha KOHJIEHCATOPi?

BOooo~NoORWDNE



4 moaynb
Tema 3. XBHJIb0OBA ONITHKA.

Ske siBHIIE HA3UBAETHCS IHTEP(EPEHIIIEI0 CBITNA 1 K1 YMOBH 11 CIIOCTEpPEKEHHS?
SIki XBUIII Ha3UBAIOTHCS MOHOXPOMATUYHUMU, KOT€PEHTHUMU?
Cdopmymroiite npuHnun [ roirenca..

[I{o Take reoMeTprYHAa Ta ONTUYHA PI3HULS XOTY?

Cdopmymroiite mpuniun [ roiirenca-Openerns.

SIki yMOBM MakCUMyMYy IHTEHCUBHOCTI IipH iHTepdepeHtii ciTia?

SIxi yMOBH MiHIMYMY IHTEHCHBHOCTI ITpH iHTepdepeHii cBiTia?

[To Take nudpakiis ceitna? Ski Buau audpaxiii B 3HaeTe?

SIKi yMOBH criocTepexeHHs Audpaxiii ciTaa?

0. Slkum 9YMHOM BHMHHKAIOThH 1 YUM XapakTepHi 30HK Dpenens?

11. Sxwii Bug Mae qudpakuiiHui CIeKTp BUAMMOTO CBiTia?

12. o Take abcopOIis cBiTiIa?

13. 3anmmrite i OSICHITH 3aK0H Byrepa.

14. o Take gucnepcis cBiTia?

15. SlkuM BUpaKCHHSIM BU3HAYAETHCS HOPMAJIbHA 1 aHOMaJIbHA AUCIIEPCis?
16. o Take nmossipu3artis?

17. 3anmumnite i MOSACHITH 3aKOH Masroca.

Boo~NooR~wWNE

Tema 4. TerioBe BunpominwBanHsi. KBaHTOBI BjIacTHBOCTI BUNIPOMiHIOBaHHS

[ITo Take Ter0Be BUIPOMIHIOBAHHS?

SIke BUNPOMIHIOBAHHS Ha3UBA€THCS PIBHOBAKHUM?

[Ilo Take 06'eMHa rycTHHA €HEPT1i BUIIPOMIHIOBAHHS?

1o Take eHepreTMyHa CBITHICTH?

[Ilo Take criekTpanbHa 'yCTUHA €EHEPTeTUYHOI CBITHOCTI?

[Io Take criekTpajibHa MOTIMHAIbHA 3JaTHICTh?

Slke Ti10 HA3UBAIOTH YOPHUM, CIpUM?

3anumiiTe 1 NOSACHITH 3akoH Kupxroda.

3anumriTk 1 nosicHITh 3akonu Ctedana-bonasiiMana ta 3cyBy Bina.

0. 3amumite 1 nosicHiTh hopmyny Penes-/xunca.

11. 3anumits 1 nosicHiTh popmyny Ilnanka.

12. o Ha3uBaIOTh SIBUILEM 30BHIIIHBOTO (poTOEhexTa?

13. CdopmymroiiTe nepmuii 3akoH CToJETOBA IS 30BHIIIHBOTO (hoTOEdEKTA.
14. Big yoro 1 ik 3aJ€XUTh eHepris POTOeTeKTPOHIB?

15. o Take yepBOHa MeKa 30BHIIIHKOTO GoTOe(EKTa 1 BIJ] HOTO BOHA 3AJICKUTH?
16. 3anumiTe i MOSICHITH piBHsAHHS EifHIITEltHA 17151 30BHIMIHBOTO oToedeKTa.
17. Ilo take ¢poTon? YoMy HOpiBHIOE €HEPTis, Maca, IMITYJIbC (OTOHA?

18. Bix 4oro i sk 3aJ€KUTh TUCK CBIiTIA?

19. V gomy nomsirae epext Komnrona?

20. 3anuuiiTh 1 HOACHITH POPMYIy /Ui KOMIITOHOBCHKOT JIOBXKUHHU XBUIII.

BOooo~NoORWDNE

JAns MIrOTOBKM JI0 €KCIIPEC-KOHTPOJIB PEKOMEHAYEThCS BUKOPUCTATH KOHCIIEKT JICKIiH, a
TaKox Jiteparypy [1-7].
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4.2. SAIIMTAHHA JJIsA JOITYCKY 10 JABOPATOPHUX POBIT.

=

CdopmynroBatu TeMy # 1111k 1abopaTopHOi poOOTH.
2. 3o00pa3utu cxemy 1abOpPATOPHOI YCTAHOBKH 3 MOSCHEHHSMH / TMEPETIUYUTH CKIAJ0BI YaCTUHU
71a00paTOPHOI YCTAaHOBKH (TIPHIIAIN, IPUCTPOI, MOJTYJI H T.I1.).

3. Tlepeniunty npsimi BUMipu (TIOBHI Ha3BM), SIKi HEOOX1JTHO BUKOHATH B JIAOOPATOpHil poOOTi.
4. Ilepeniuntu HeMpsMi BUMIpH (TIOBHI Ha3BM), K1 HEOOXITHO BUKOHATH B JJabOpaTOpHiid poOOTI.
5. TlepeniunTH 3aKOHM 1 3aKOHOMIPHOCTI ((POPMYITFOBaHHS), BAKOPHCTOBYBaHI / 10 MEPEBIPSAIOTH

y J1abopaTtopHiii poOoTi.
6. IlepeniunTu rpadiku 3ajaexHOCTEH, Ki He0O0XiTHO TOOYAYBaTH B 1a00OpaTOPHii POOOTI.
Onepsxatu pobouy hopmyiy.
8. Opepxxatu Gpopmyity Uit pO3paxyHKY HOTPIITHOCTI OCHOBHOTO HEMPSMOTO BUMIDY.

~

4.3. BAIIMTAHHA J1JIAA 3BAXUCTY HUKJIB JJABOPATOPHUX POBIT

3anuTaHHs Ui 3aXUCTy JIA0OpAaTOPHUX POOIT 3 KOXKHOrO HUKIy HaBeneHi B [9, 10]
HaIIPUKIHII KOXKHOI BiJIMOBIHOT JIabopaTopHOi poOoTH. Takok moTpiOHO 3HATH MaTepiall TeM, SKi
BUKOPUCTOBYIOTBCS Yy pOOOTI, 110 3aXUIAEThesa. KpiM Toro, HE0O0XiHO 4iTKO 3HATH M PO3yMITH, 110
i YoMy HAmUCaHo Y 3BITi 1O POOOTI, 110 3aXHUIIAETHCS. J[JIs MIATOTOBKHU JI0 3aXHUCTY Ja00paTOpHUX
POOIT PEKOMEH/IYEThCSI BUKOPHCTOBYBATH KOHCIICKT JICKIIIi, a TaKOX JiTepatypy [13-16].

J10 3aXUCTy HUKITY JOIMYCKAIOThCS TUTBKH Ti CTYJEHTH, SIK1 BIIIpAIfOBaIN Ta O(OPMUIH BCi
naboparopHi poOOTH [HUKIY. 3BITH 3 JIADOpaTOPHUX poOIT OQOPMITIOIOTHCS B 30INWTI HA
18 apkymri.  3micT 3BiTy Ta mpukiax Horo odopmicHHs HaBeaeHo B [9]. Koxna pobora
0(OPMITIOETHCS 3 HOBOI CTOPIHKH. TUTYNBbHUN apKyIl 0(OPMITIOETHCSI OJJUH Pa3 Ha OJIUH 30IIUT HA
nepuii CTOpIHII 30IIKTY, Aajll pOOOTH HYMEPYIOThCSl IOCHIIOBHO, MOYMHAIOUM 3 Homepa 1.
KoxxHull cTyneHT NOBMHEH MaTu CBif 30mIMT 3 OGOpPMIIEHUMH 3BITaMU BiANpalbOBAaHUX
1abopaTOpHUX POOIT.

OdopmiieHHs 3BITIB 3 J1aOOPAaTOPHUX POOIT BUKOHYETHCS YOPHMIIBHOI a00 KyJIBKOBOIO
PYUYKOIO CHHBOTO ab0 HYOPHOTO KOJNBOpY. JlOImycKaeThbcsi BHUKOPHCTAHHS IHIIMX KOJBOPIB TpHU
noOy/0Bi AiarpaM, rpadikiB, pUCYHKIB.

I'padik BUKOHaAHHS JAOOpPATOpPHHUX POOIT (Tabiulsg 3 HOMEpaMHu poOOIT) MO KOXKHOMY
Moy HaBeneHo y JJonmatky 1.
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Posnoain 3amau IP3 mo BapiaHTax 3riJHO HOMepa CTyJEHTa B KypHalll akaJgemrpyru

HABEJIEHO B TAaOJIMULIL.

Tabmus
Homepa 3a0au ons po3eé’a3annua™
Ng Meroanuni Bkasisku [11]
BapiaHTa
1 2 3 4 5 6 7 8 9 10

1 11 | 226221316 |411| 56 | 6.1 | 7.26 | 8.21 | 9.16
2 12 | 227|222 (317|412 | 57 | 6.2 | 7.27 | 8.22 | 9.17
3 13 |228|223|318|4.13| 58 | 6.3 |7.28|8.239.18
4 14 1229224319 |414| 59 | 6.4 |7.29|8.24]9.19
5 15 |230|225|320|415|510| 6.5 | 7.30 | 8.25 | 9.20
6 16 | 21 |226(321|416|511| 6.6 | 7.1 [8.26|9.21
7 17 | 22 227 (322|417 |512| 6.7 | 7.2 | 8.27|9.22
8 18 | 23 | 228323418 |513| 6.8 | 7.3 |8.28|9.23
9 19 | 24 |229 (3241419 |514| 69 | 74 |8.29|9.24
10 110 | 25 | 230(325|4.20|515|6.10| 7.5 |8.30|9.25
11 111 26 | 21 | 3.26 421|516 |6.11| 7.6 | 81 | 9.26
12 112 | 2.7 | 22 | 327|422 517 (6.12| 7.7 | 82 | 9.27
13 113 | 28 | 23 | 3.28|4.23|518|6.13| 7.8 | 83 | 9.28
14 114 29 | 24 | 329|424 519 (6.14| 7.9 | 84 |9.29
15 115(210| 25 |{3.30|4.25|5.20|6.15|7.10| 85 |9.30
16 116 {211| 26 | 3.1 |426|521|6.16|7.11| 86 | 9.1
17 117 {212 | 2.7 | 3.2 | 427|522 |6.17|712| 87 | 9.2
18 118 {213 | 28 | 3.3 |4.28|523|6.18|7.13| 88 | 9.3
19 119 (214 | 29 | 34 |429|524 (619|714 | 89 | 94
20 120 {215|210| 3.5 |430|525|6.20 | 7.15|8.10 | 9.5
21 121(216|211| 36 | 41 |526|6.21|7.16|8.11| 9.6
22 1221217212 | 3.7 | 42 |527|6.22| 717|812 | 9.7
23 1231218 |213| 38 | 43 |528|6.23|7.18|8.13| 9.8
24 1241219 |214| 39 | 44 |529|6.24|7.19|8.14| 9.9
25 1.25(220|215{3.10| 45 |530|6.25|7.20|8.15|9.10
26 126 ({221]216|311| 46 | 51 [6.26 | 7.21|8.16 | 9.11
27 127 (222|217 (312 | 47 | 52 |6.27 | 7.22|8.17|9.12
28 128 223|218 |3.13| 48 | 53 |6.28|7.23|8.18|9.13
29 12912241219 (314| 49 | 54 |6.29|7.24|8.19|9.14
30 130 (225|220|315|4.10| 55 | 6.30|7.25|8.20|9.15

[TopsnkoBi HOMepH 3anau [P3 y Tabnuii HaBeaeHo 3rigHo BumanHs [11]. Jlns po3B’s3aHHs

3a/1a4 1HIUBIIyaAIbHIX PO3PaXyHKOBHX 3aBAaHb PEKOMEHIYETHCS BUKOPUCTOBYBATH |8, 12].

IP3 odopmisieTbest B 30mmTi Ha 18 apkyIniB, BOHO OBUHHO MICTHTU THUTYJIbHHHA apKyIl
(mpuknaa HaBeAeHo Yy JlomaTky 2), MOBHUI 3amyMc yMOBH 3aBaHb 13 HOMEpaMH 3T1JIHO BapiaHTa
3aBJaHHA, KOPOTKUiA 3amuc ymoBH (/laHo:), 10 HEOOXITHO 3HANTH, PO3B'I30K 3 BUBOJIOM pOOOYOi
dbopmynu, TmepeBipKy po3MmipHOCTI Ta BiamoBias. KoxkHa 3amada ogopmMiIloeTbesi 3 HOBOIO

apKymy.
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[Mpuknan mignucy 3amad juis Bapianta 12: 3amawa 1 — 1.12; 3amawa 2 — 2.7 Tomio.
Odopmnenns IP3 BUKOHYETHCS UYOPHHIBHOIO a00 KYJIBKOBOIO PYYKOIO CHHBOTO ab0 YOPHOTO
KOJIbOpy. JlOMyCKaeThCsl BUKOPUCTAHHS IHIIMX KOJBOPIB MNpH IMOOYAOBI adiarpam, rpadikis,
PHUCYHKIB.
* Homepu 3amad gano y popmari XX.YY, ne XX — Homep Temu, YY — HOMEp 3a/1adi B miid
TeMi (3a1a4i JJIsi CaMOCTIMHOTO PO3B’SI3aHHA).
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4.5. BAIIMTAHHA 1JIs1 TECTYBAHHS

Komm'torepHe TecTyBaHHS 3a MarepiallaMd MOAYJSl IPOBOAUTHCA 11033 CITKOIO PO3KIIALy
3aHATH 200 BHOCHUTHCS B PO3KJIA[ 10 X0y CEMECTPY.

Tect ckmagaerbes 3 20 3amuTaHb, Ha BIAMOBIAI Ha SKi gaeTbes 15 XxBuimH. ISl KOKHOTO
3aMyTaHHsA MPOIMOHYETHCS A0 IIECTH BapiaHTIB BiamoBigen. I[IpaBuibHUX BapiaHTIB BiAmOBiAeH
MOKe OYTH KilbKa. Y IIbOMY BHITQJIKy BiJIIOBib BBAXKAETHCS TOBHICTIO MPABUIILHOIO, SKIIIO 0OpaHi
BCI BapiaHTH BipHUX BianoBiaei. Skmo xoua 6 oauH BapiaHT HE BIpHUH, BIAMOBIIL HA 3aIIUTAHHS
BBAXKAETHCSI HE MTPABMIIBHOIO.

[lepenik 3anuTaHb, HABEJACHUX HIDKYE, HE € MOBHUM. 3a3HAu€Hi 3alMTaHHSI MOXYTh OyTH
nepedpa3zoBaHi, 3MiHEHI a00 JOMOBHEHI, 0 HE MiHsA€ iXHIA 3MicT. MOXyTh OyTH AOJaHI 1HIII
3aMMUTaHHSA, SKi OyJIM pO3TIIIHYTI a00 3rajjai y BiMOBIAHUX TeMax Ha JICKIIHHUAX 3aHATTSIX.

[Ipu miAroToBIl JO TECTOBOIO KOHTPOJIIO CJIiJl IPUAUISTH YBary BUBUCHHIO BCi€l 3a3HAUYEHOT
TEMU B IIUIOMYy, a HE MPOCTO MONIYKY Ta 3amaM'ITOBYBAaHHIO BIAMOBiAeH Ha muTaHHA. [[is
MiJTOTOBKH JI0 TECTOBOT'O KOHTPOJIIO PEKOMEHIYETHCSI BUKOPUCTOBYBATH y MEPIIY Yepry KOHCIEKT
JIeKIIiH, a TakoxX Jiteparypy [1-7, 18].

3 MoayJIb
MaruiTHe moJje

UuM npuiAHATO KIJTBKICHO XapaKTepU3yBaTH MarHiTHE moje?

YoMy nOpiBHIOE CUJIa, IO Ji€ Ha PyXOMUH 3apsij 3 00Ky MarHiTHOTO MOJst?

YoMy TOpIBHIOE cHJIa, IO JIi€ HA HEPYXOMHUU 3apsij 3 00Ky MarHiTHOTO IMOJIs?

YoMy TOpIBHIOE 3TiTHO 3 MPUHIIUIIOM CYNEPHO3UIIIT IHAYKIIIS MAarHITHOTO OIS, SIKe

CTBOPIOETHCS B JaHIHM TOYIII JEKITbKOMa MarHITHUMU TIOJISIMU?

SIkiii yMOBI 32/10BOJIbHSIE€ MarHiTHa IPOHUKJIMBICTh BAaKyyMy?

Skiii yMOBI 3a/10BOJIbHSI€ MarHiTHAa IPOHUKJIMBICTH JllaMarHeTHKa?

SIKiit yMOBI 3aJJ0BOJIbHSI€ MarHiTHa NPOHUKJIMBICTh NTapaMarHeTuka?

Skiii yMOBI 3a/10BOJIbHSIE MarHiTHa IPOHUKJIMBICTh (PEPOMArHETUKY?

SIKiit yMOBI 3aJ10BOJIbHSI€ MarHiTHa COPUHHATINBICT BaKyyMy?

10. SIkiif yMOBi 3310BOJIbHSIE MAarHITHA CIIPHHHSATIMBICTD JliaMarHeTHKa?

11. Skiif yMOBI 3310BOJIbHSIE MAarHiTHA CIPUMHATINBICTh MapaMarHeTuka’?

12. SIkiit yMOBI 3310BOJIbHSIE MarHITHA CIIPHHHATINBICTH ()epOMArHETUKY?

13. o € oaMHHUIIEIO0 BUMIPIOBAHHS HAIMIPY>KEHOCTI MarHiTHOTO MOJIsl B MDKHAPOAHIN cUcTeMi
omnuunp CI?

14. o € ogMHHUIIEIO BUMIPIOBAHHS 1HIyKIII{ MarHiTHOTO MOJISl B MIKHAPOJIHIIM CUCTEMI OJIMHUIIb
CI?

15. Slkwuii BUrIsSA Mae 3aKoH AMIiepa JJisl eleMeHTa JIIHIHHOTO CTpyMy?

16. Sxwii BUTIIAL Ma€ 3aKOH AMIiepa JUIsl POBITHUKA CKIHYCHOT JTOBKUHU?

17. SIkuii BUTJISI Ma€ 3aKOH AMIiepa Jyist IPSAMOJTIHIHOrO MpoBigHuKa 1oBxuHu | ?

18. Axwuii Burisan Mae 3akoH bio-CaBapa-Jlammaca?

19. Yomy nopiBHIOE 1HJIYKIIisl MAarHITHOTO IOJISA, 1[0 CTBOPEHO MPSIMUM HECKIHYEHHO JOBI'HM
MIPOBITHUKOM 31 CTpyMOM?

20. Yomy 1OpiBHIOE 1HAYKIIISI MArHITHOTO I10JISA, 1110 CTBOPEHO MPOBITHUKOM 31 CTPYMOM Y (opmi
KOJIa y Horo 1eHTpi?

21. Yomy 10piBHIOE TIOTIK BEKTOpA MArHITHOT 1HIYKIII{ Yepe3 eleMEeHT IUIOIi?

22. Yomy nopiBHIOE TIOBHUH MarHiTHUH MOTIK Yepe3 MOXiJHY HE3aMKHYTY TIOBEPXHIO?

23. YoMy 10piBHIOE TOBHUI MarHiTHUHM MOTIK Yepe3 IJIOCKY MOBEPXHIO?

24. Yomy nopiBHIOE TIOBHUH MarHiTHUH MOTIK Yepe3 JOBUIbHY 3aMKHYTY MTOBEPXHIO?

25. o cTBepmkye Teopema ["ayca 11 MarHiTHUX MOJIB B IHTETpajJIbHOMY BUTIISAL?

26. 1o cTBepmKye Teopema Mpo MUPKYISIIIO ISl MATHITHAX IOJIIiB B IHTETPaIbHOMY BUTIISI I ?

27. SIxuM CIiBBITHOIICHHSIM 3a1aeThes hopmyna Jlopenma?

28. Yomy nopiBHioe EPC 3riqHO OCHOBHOMY 3aKOHOBI €JI€KTPOMAarHiTHOI 1IHAYKIi?

RN

©CoNo O
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Yomy nopisHioe EPC camoinyKilii, 110 BAHUKA€E y KOHTYpI, sIKuil mepedyBae y Bakyymi?

EnexTpomaruitHe moJie

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

Yomy nopiBHIOE 00’ €MHA TYCTHHA MarHiTHOT €HEPrii B laMarHiTHUX Ta apaMarHiTHUX
cepenoBuIax?

YoMy n0opiBHIOE 00’ €MHA TYCTHHA EJICKTPUYHOI €HEprii B 130TPOITHOMY Ji€IEKTPUKY?
Yomy 10piBHIOE 00’ €MHA TYCTUHA €HEPTil eeKTPOMArHiTHOTO 1MoJIsA?

[lo € opuHuLero 1HAYKTUBHOCTI B cuctemi CI?

o € oguHUIIEI0 MarHITHOTO MOTOKY B cucteMi CI?

[lo € opuHUIIerO 1HAYKIIT MardaiTHOTO noJjist B cuctemi CI?

[lo € omuHUIIEIO TOTYXHOCTI B cuctemi CI?

3a AKX YMOB BEKTOPHE I10JI€ € BUXPOBUM?

3a IKHUX YMOB BEKTOPHE I10JIE € HEBUXPOBUM ?

Ske 3 piBHsAHB MakcBena € Teopemoro ['ayca ass eleKTpUuyHUX MoJiB?

SIxe 3 piBHAHB MakcBena € Teopemoro ["ayca it MarHiTHUX 1MOiB?

Ske 3 piBHsAHb MakcBena € Teopemoro ['ayca A OTOKY eNeKTPUYHOTO 3MILIEeHHS?
SIke 3 piBHAHB MakcBena BitoOpaxye MmookeHHs MakcBesa Mpo MarHiTHE MoJie CTPyMY
3MILIEHHA?

Slke 3 piBHAHB MakcBena € Teopemoro ["ayca i MarHiTHOTO TIOTOKY Yepe3 3aMKHYTY
MOBEPXHIO?

EnexTpoMarHiTHi KoJIMBaHHS

44,

45.

46.

47.

48.

49.

50.
51.

Skuii BUTIIA Mae agudepeHItiaibHe piBHAHHS BUIBHUX 3racalOuuXx €JIeKTPOMAarHiTHUX
KOJIMBaHb 3aps1y ( B KOJUBaJIbHOMY KOHTYpi?

SAxuit BUrnAn mae qudepeHiiagbHe pIBHSIHHS BUMYIICHUX €JIEKTPOMArHITHUX KOJIMBaHb
3apsny B KOJMBAIBHOMY KOHTYpi?

SIK Ha3UBAIOTH PE3yJIbTAT AOAABAHHS JABOX B3AEMHO MEPICHINKYISIPHUX KOJIMBAaHb 3 KPATHUMHU
yacToTaMu?

Yomy H0piBHIOE NIEPiO BIACHUX KOJHMBAaHb KOJUBAILHOTO KOHTYPY, SIKH yTBOPIOIOTh
IHAYKTUBHICTH L Ta koHaeHcatop C?

SIK Ha3WBAIOTH PE3yJbTAT JI0/IaBaHHS JIBOX KOJIMBAHb 3 OJM3bKUMH YaCTOTaMH, 10
BiZIOYBalOTbCSA B OTHOMY HalpsSIMKY?

Yomy HOpiBHIOE ITUKITIYHA YACTOTA BIACHUX KOJMBAaHb KOJUBAILHOTO KOHTYPY, KUK
YTBOPIOIOTH IHAYKTUBHICTH L Ta koHneHcarop C

Ski enleMeHTH MICTUTh 11€aJTbHUM MOCTIAOBHUIN KOJMBATHHUN KOHTYP?

Sxomy mpaBHITy MiAMOPSIKOBYEThCS IHIYKIIHHUI CTPYM, 1110 BUHUKAE Y KOHTYPi?

3MiHHMI cTPYyM

52.
53.
54.
55.
56.
57.
58.

59.

60.

SIK Ha3MBAIOTH OMip KOHJEHCATOPA, 10 BU3HAYAETHCS HOr0 €EMHICTIO?

Sk Ha3MBAIOTH OMIpP KOTYIIKH APOTY, 10 BUSHAYAETHCS 11 1HITYKTUBHICTIO?

1o BinOyBa€eThCs MPU PE30HAHCI HANPYT 3 aMILTITYIOI0 CUJIM CTPYMY B 30BHIILIHIH 1emi?
3 SIKUX €JIEeMEHTIB CKJIAJIAETHCS JIAHITIOT, B IKOMY B1IOYBA€ThCSI pE30HAHC HATIPYTH?

B sKMX OJMHHUIAX BUMIPIOETHCS €NEKTPOPYIIiiiHA CHIla eIeKTPOMArHiTHOT 1HYKIIii?

Binx goro 3anexuTh 3HaUYE€HHS 1HAYKIIHHOTO CTPYMY B COJIECHOTT1?

SIK Ha3MBAIOThH SBUIIC BUHUKHEHHS €JIEKTPOPYIIIHHOT CUIIM €IeKTPOMArHiTHOI 1IHAYKIIT B
KOHTYpI ITiJT Yac 3MiHH B HOMY CHJIU CTPyMY?

SIK Ha3MBAIOTH SBUIIC BUHUKHEHHSI €JIEKTPUYHOTO CTPYMY B 3aMKHEHOMY KOHTYpI i yac
3MIHU TTOTOKY MarHiTHOTO TIOJIS Yepe3 MOBEPXHIO, SIKY OXOTUTIOE IIeH KOHTYP?

B SKMX OJMHUIAX BUMIPIOETHCS 1HIYKTHBHICTH KOHTYPY?
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61. Sk Ha3UBAIOTH SBUIIC BUHUKHEHHS €IEKTPOPYIIIHHOI CHIIM €IeKTPOMArHiTHOI 1IHAYKIIT B
OJTHOMY 3 JIBOX JIOCTaTHHO OJIM3BKO PO3TAIIOBAHWX KOHTYPIB ITi/1 Yac 3MiHH CHJIA CTPYMY B
JIpyromy KOHTYpi?

Ipyxni xBuIi

62. Pe3ympTaTom 4oro € cTostui XBHIIi?

63. Ilo nasuBaroTh eexrom Jlomaepa 3ByKOBOT XBUIII?
64. 1o Ha3KMBaIOTH MOTJIMHAHHSAM 3BYKOBOT XBUIi?

65. Illo Ha3WBarOTh BIAOUTTAM 3BYKOBOI XBHJIi?

4 monyJib
EnexTpoMarniTHi xBuJIi

1. Bix 9oro 3ajeXuTh MBHAKICTh €JICKTPOMArHITHUX XBUJIb B CEPEIOBHUIIII?

Yomy H0piBHIOE IHTEHCUBHICTb IJIOCKOI €JIEKTPOMArHiTHOI XBUIII y BaKyyMi 3
HANPYKEHOCTSIMU MarHiTHOro nojis H ta enexrpuynoro mosns E?

[Ilo MOXxHa cKa3aTH MPO BEKTOPU HAMPYKEHOCTEH EICKTPUIHOTO Ta MArHITHOTO TIOJiB?

YoMy IOpiBHIOE MOJIYJIb TYCTHHH MTOTOKY €HEPTii eJIeKTPOMAarHiTHOT XBHUJIi?

Yomy nopiBHIOE (ha30Ba MIBUAKICTH €IEKTPOMArHITHOI XBIJII B CEPEIOBHIIL?

HanpssMKkoM sSIKOro BEKTOpa BH3HAYA€THCS HANPSIMOK IOMIMPEHHS €JIEKTPOMArHiTHOI XBHIII B
BakyyMmi?

N

©o ok w

BoJsinoBasi onTuka

Illo BUBUA€ETHCS B ONTHII B3araii?

[Ilo BUBYA€THCS B TEOMETPUYHIN ONTHUII?

[ITo Ha3MBaIOTh ONTHYHOIO JJOBKUHOIO HIJISAXY MIXK IBOMA TOUKaMH?
10. [lo Ha3MBaIOTh T€OMETPUIHOIO JIOBKHHOIO IUIAXY MK JBOMA TOYKAMHU?
11. 3a K01 yMOBHU B CepeIOBUILI CIIOCTEPIraeThCsl HOpMaJlbHA TUCHEepCis?
12. 3a K01 yMOBHU B CepeIOBUIIII CIIOCTEPIraeThCsl aHOMaIbHA AUCTIEPCis?
13. 3 sKoro piBHSHHS MOXKHa OOYHCIIUTH KYT ITOBHOTO BHYTPIIIHBOTO BITOUTTS?
14. Tlo BuBYaIOTH B XBWJIbOBIH ONTHUIII?

15. Sxwuii Burnsa mae 3akon byrepa-Jlambepra?

16. Slkwii BUTTISA Mae yMOBa iHTEpPEPEHIIIHHNX MaKCUMyMiB?

17. Slkwii BUrnsa Mae ymMoBa iHTeppepeHIIMHNX MIHIMyMiB?

18. Illo Ha3uBarOTH iHTEpEpEHITiEr0?

19. o Ha3uBarOTh iHTEpPEpEHIIi€to CBITIA?

20. IIlo HazuBarOTh TUdpaKITie0?

21. 1o Ha3zuBaroTh Audpaxiiero cBiTa?

22. Yomy nopiBHIOE paaiyc M -it 30uu @penens chepruunoi XBuIi?

23. Yomy nopiBHI0€ pafiyc nepioi 30U Openenst chepuyHoi XBUII?

24. Slxuii BUIIISA Mac 3akoH Mairoca?

25. Slxwii Burnsg mMae 3akoH byrepa-Jlambepra?

26. Yomy nopiBHIOE (a3oBa MIBUAKICTH XBHIIi?

27. YoMy OpiBHIOE TPYIOBA MIBUAKICTD XBUIIi?

© oo

KBanroBa ontuka

28. Illo BUBYA€ETHCS B KBAHTOBIM OINTHIII?

29. SIkmif CieKTp Ha3UBAIOTh CIIEKTPOM BHITPOMIHIOBaHHS?
30. SIkwuii criekTp HA3WUBAIOTH JiHIYAaTHM CIEKTPOM?

31. Sxwii crieKTp Ha3UBAIOTh CYIIJILHUM CIIEKTPOM?



16

32. SIxuii crieKTp Ha3UBAIOTh CMYTaCTUM CIIEKTPOM?

33. B uomy BUSBIAIOTHCS KOPIYCKYJISPHI BIACTUBOCTI CBiTNIA?

34. Slxa ymoBa € CIIpaBeUIMBOIO sl a0COIIOTHO YOPHOTO Tisa?

35. Slke 3 HaBeIEHUX HIDKYE TLT Ma€ MAaKCUMYM BUIIPOMIHIOBaHHS, 11O MPUIIAJAE HA HAHMEHIIY
JOBXKUHY XBUJIi?

36. YoMy JOpiBHIOE CIEKTpaIbHA TYCTHHA BUIIPOMIHIOBaHHS?

37. Slkwii 3aK0OH TEIJIOBOTO BUIIPOMIHEHHS € HAWOUIBII YHIBEpCATHHIM?

38. Ska rimotesa € miaArpyHTsAM 3akoHy [1maHka /171 TEMIOBOTO BUIIPOMIHEHHS ?

39. Skwii Burmsin Mae popmyna [lnanka?

40. IIlo Take 30BHIIIHIN hoTOoePeKT?

41. Binx 4oro He 3aJ€KUTh MIBUAKICTH €JIEKTPOHA IS JaHOT pEYOBUHHM MU (HOTOCPEKTI

42. Sk 3anexuTh BenuuruHa GOTOCTPYMY HACHUUYEHHS BiJl IHTEHCUBHOCTI OIPOMIHIOIOYOTO
MOHOXPOMAaTHYHOTO CBIiTJIa?

43. Illo Ha3mBarOTh YEPBOHOIO MeXKEI0 (hoToeheKTy?

44, Big AKo0l 3 HaBeIEHUX HIDKYE BEJIMYNH HE 3aJICKUTh TUCK CBITIA?

45. B yomy nonsirae egext Komntona?

46. B vomy nossrae 30BHimHINA poToedekT?

47. Binx 4oro 3ajexuTh 3MiHa TOBKWHU XBUJI1 B epexTi Komrrona?

48. SIxi 3MiHM BiIOYBaIOTHCS B aTOMI pedoBHHU Tix yac edexry Kommrona?

49. Yomy nopiBHioe noBxuHa xBuii Jle bpoiinsa?

50. Yomy nopiBHIOE KOMIITOHIBCHKA JTOBKUHA XBHIIi?

BopoBcbka Teopis OynoBu atoma

51. Slxkum CriBBITHOIICHHSM 33Ja€ThCs cepist Jlalimana?

52. SIxuMm CIiBBiTHOIICHHSAM 33J1a€ThCs cepist baibmepa?

53. Yomy nopiBHioe bopoBcrkuii paaiyc?

54. Paniyc nomyctuMux opOIT eJeKTpoHa Y BOJIbHOIIOIOHOMY aToMi

55. Yomy nopiBHioe ctana Pundepra?

56. Jomyctumi 3HaYSHHS BHYTPIIIHBOI €HEepril BOJHHONOIOHOTO aToMa JI0PiBHIOE

57. Illo BuKopHCTOBYBaB y BiIacHUX Jociinax Pesepdopn?

58. Illo BUKOPUCTOBYBaB y BJIACHUX Jociinax Pesepdop/ B SKOCTI MiteHi?

59. IIlo Tpamsiocs 3 yciMa yacTUHKaMU B Jociinax Pesepdopna?

60. SIkoro B3aEMOJII€0 BU3HAYAETHCS PO3CIFOBAHHS YaCTHHOK B jociinax Pesepdopma?

61. SIkumu mepexojaMHu €JEeKTPOHIB BU3HAUYAIOTHCS CHEKTPU IMOTJIMHAHHS aToMa BOJHIO (cepis
Jlatimana)?

62. 1o BinOyBaeThes B Mojieli aToma bopa B ocHoBHOMY cTaHi?

63. e B moneni atroma bopa Moske mepeOyBatu enekTpoH?

64. 1o Take 6opoBCchKUI pajaiyc?

65. SIkuM € OCHOBHU cTaH aroma’?

66. SIkiii cepii BiANOBIJAIOTH CIEKTpalibHI JiHII B ynbTpadioieToBiil 4acTHHI CIEKTpa aToMa
BOJIHIO?

67. 1o noBoauts nocnin @panka-I'epra?

68. SIka (pizmuHa BemMUMHA KBAaHTYETHCS B MIOCTYNATaxX Teopii aromy Boguio bopa?

69. s goro B nocminax Pesepdopia BAKOPUCTOBYETHCS JIOMIHICUUPYIOUHNA eKpaH?

70. BuBYeHHs 4oro mpoBOIMIIOCS B Aociiaax Pesepdopna?

71. Yomy nopisHtoe crana Pinbepra?

XBH/IbOBA TEOPist MIKPOYACTHHOK

72. Yomy 0OpiBHIOE TOBXHMHA XBUJI Jie bpoitns?
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73. Konu nposBisiOTECS XBUIHOBI BJIACTUBOCTI eNEKTpoHAa?
74. 1o came cTBepIUKYE CITIBBIIHOIIEHHS HeBU3HAaUueHocTel ['eifsenbepra AXAp,> > ?

75. Hexali cTaH KBAaHTOBOiI YaCTHHKH OIUCYETHhCS XBWIbOBOKW (yHKIiew (r). Sxkum Tomi

BUPA30M BH3HAYAETHCS IMOBIPHICTH TOTO, 1110 YACTUHKY MOKHA 3HAUTH B 00 emMi AV ?
76. 1o cTBepmKye yMOBa HOPMYBAHHS XBUIIbOBOI (DyHKIIIi?
77. Sxuit Burnsg mae piBHsHHS Llpenunrepa B 3aralbHOMY BUTIAIKY?
78. Slxwii Burnsg Mae cranionapue piBHaHHs lpeaunrepa B 3aranbHOMY BHIIAAKY?
79. Yomy nopisHtoe onepatop Jlamaca?
80. Yomy nopiBHtoe omneparop Jlamiaca B 0lHOBUMIpHOMY BHUIIAAKY?

JIJis TArOTOBKU IO TECTOBOTO KOHTPOJIO PEKOMEHIYETHCS BUKOPHCTOBYBATH KOHCIICKT
JIEKIIiH, a TaKoX Jtiteparypy [1-7].
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4.6. BAIIMTAHHA 1JI ICIIUTY

VY BUNAAKy HpPOBEIEHHS CEMECTPOBOTO KOHTPOJIIO y BUTJISAI KOMITIOTEPHOTO TECTYBaHHS
MIEPEITIK 3alUTaHb 30Ira€ThCs 3 MEPENIIKOM 3allUTaHb JIJIS TECTIB IO BCIX MOIYJIAX ceMecTpy (I1.5).
VY BUMAgKy NPOBEICHHS CEMECTPOBOTO KOHTPOJIO y BHUIUIAAI MUCHBMOBOTO ab0 KOMOIHOBAaHOTO
ICTINTY, TIPUKJIAAN €K3aMCHAIllIMHUX 3alUTaHbh HaBeJeHI HIbKYe (YCl TEOPETHYHI 3amUTaHHS, IO
PO3TIIATANINCS HA JIEKIISIX Ta BUHOCWINCS HAa CAMOCTI{HE BUBYCHHS).

MarsitHe noJie i Horo xapakTepuctuku. 3akoH bio-CaBapa-Jlamuiaca.
MarsiTHe 1oJie MpsSIMOTo MPOBIAHUKA 31 CTPYMOM 1 KPYTrOBOTO BITKA 31 CTPYMOM.
Jlist MarHiTHOTO TOJIS HA MTPOBITHUK 3 TOKOM. 3aKOH AMIiepa.
MarsitHe 1moJie 3apsay, o PyXaeThCsl.
Jlist Mar"iTHOTO IOJIs HA 3apsij, 1o pyxaeThes. Cuna JlopeHca.
[upkynauis BekTopa B JUIsl MAarHiTHOTO I0JIs y BaKyyMi. 3aKOH IOBHOTO CTPyMY.
ITotik BekTopa B. Teopema ["ayca aiis mosns B .
SBuie enexTpomarHitHol iHaykii. 3akoH Dapanest. [Ipasuino Jlenna.
[HAYKTUBHICTH KOHTYpY. SIBHILE CAMOIHTYKIIii.
. SIBuie B3aeMHoi iHayKii. Tpanchopmaropu.
Enepris npoBigauka 3 TokoM. EHeprist MaraiTHOTo moJisi.
MarniTHa Mozienb atoMma. [lia- i mapamarnetuku. HamaraiueHicTs.
MarHsiTHe 1oJie B pe4OBHHI. 3aKOH IIOBHOT'O CTPYMY Ul MArHITHOTO MOJISt B PEUOBHHI.
depoMarHeTHku. SIBuILEe MarHiTHOTO TiCTEPE3UCY.
Buxpoge enexrpuune nosne. [lepie piBHsHHS MakcBesia.
Ctpym 3mimenHs. [TorarTs moBHoro ctpymy. pyre piBHsAHHS MakcBeiia.
Cucrema piBHAHb MakcBena B iHTErpasibHiN GOpMi.
BinbHi rapMoHiiiHi Ta 3aracaroui KOJUBaHHS B €JIEKTPUUYHOMY KOJIMBAJILHOMY KOHTYPI.
3MyIlIeH1 KOJUBaHHS B €IEKTPUYHOMY KOJIMBaJIbHOMY KOHTYpi. Pe3oHaHc.
3MIHHHUM CTPYM, 1110 T€YE OKPEMO KpPi3b PE3UCTOP, KOHAEHCATOP a00 KOTYUIKY 1HTYKTUBHOCTI.
3MIHHHUM CTpYM Y JIaHI031, 10 MICTUTH nociiioBHO BkimtodeHl R, L 1 C. Pe3onanc Hanpyr.
[ToTyXHICTb, IO BUAUTSAETHCS B JTAHITIO31 3MIHHOTO CTPYMY.
EnextpomarniTHi xBuii. [1lkana enekTpoMarHiTHUX XBUJIb 1 IXHE BUKOPUCTAHHS.
JudepeHnuiaabHe piBHAHHS €1EKTPOMAarHiTHOT XBUJI.
Enepris enekrpomaruiTHux xBuib. Bektop Ymosa-Iloiitunra.
IMmynbe enekTpoMarHiTHOrO MoJs.
CBITJIO SIK €JIeKTPOMAarHiTHEe BUIPOMIHIOBaHHS (XBHJIS). KorepeHTHICTh 1 MOHOXPOMATHYHICTb
CBITJIOBUX XBHJIb.
28. OnrnyHa Ta reOMeTpHYHA JTOBXUHA NUIIXY. [HTepdepentis criTia.
29. HMudpaxuis citna. [Ipunuun I'torenca-dpenens.
30. Metoz 300 @penens a1 po3paxyHKy AM(paKIiiHOT KapTUHU.
31. Jucmepcis cBiTina. HopmanbHa Ta aHOMabHA JUCTIEPCist.
32. TlornmuuaaHHA cBiTia. 3akoH Byrepa.
33. TMonspusaris cBitia. 3akoH Masnoca.
34. TeruioBe BUIIPOMIHIOBAHHS 1 HOTO XapaKTEPUCTHKH.
35. 3akonu Credana-boibiMana Ta 3minieHHs Bina.
36. 3akon Kipxroda s TeIIoBoro BUIPOMIHIOBAHHS.
37. ®opmyna Penes-Jlxunca. 3akon [lnanka.
38. 3oBHilHINi poToedeKT. 3aKOHU 30BHILIHBOTO GoToeheKTa.
39. PiBHsuHs EftHmiTelina s 30BHINIHBOTO hoToedekTa.
40. Maca, imMmynbC Ta eHepris (oToHa.
41. Twuck cBitna. Jocmiau JleOenena.

©CooNORALDE
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42. Edext Komnrona. ®opmyna Kommnrona.
43. JliniduaTuii CeKTp aToMa BOJIHIO. Y3araibHeHa ¢popMyna banpmepa.
44. Tlocrynatu bopa. locnian @panka ta ['epa.
45. Cnektp aToma BojiHIO 10 bopy.
46. KopmycKynasipHO-XBHIbOBHIA Jyali3M BIaCTUBOCTEH PEYOBUHH.
47. Xsw ne-bpoitsis Ta iX BIaCTUBOCTI.
48. CmiBBiHOIICHHS HeBU3HaueHocTel I elizenOepra.
49. XBunboBa (yHKIIA 1 11 CTATUCTUYHUNA 3MICT.
50. Piusnus llpeniarepa. YMoBH, 1110 HAKIATAIOTHCSA HA XBUJIBOBY (DYHKIIIIO.

JUis miAroTOBKM /10 ICHHUTY PEKOMEHIYETHCS BUKOPHUCTOBYBAaTH KOHCIIEKT JICKIIIH, a TaKoxX
aireparypy [1 —7, 17].
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TOJIATOK 1

I'padix Bukonanus nadoparopuux poodit, TPP3BC-21
(MarueTtusm, Ontika Ta AToMHA (i3HKa)
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Ne NeNe 6puran Meroanyni
Cemectp .
3aHATTSI 1 2 3 4 5 6 7 BKa31BKU
1 10 10 12 13 14 14 15
[9]
2 14 13 10 10 12 15 14
2
3 4 4 5 5 8 8 9 [10]
4 3axuCT HUKITY

o

[Mepenik Tem adopatopHux poOiT, po3ain «Maruetusm» [9]

BuBUYeHHSI MarHiTHOTO MOJISI KOPOTKOTO COJICHOIJa Ta CHCTEMH JIBOX COJICHOIIIB.

9. BuBYeHHs €NEKTPOMArHITHHUX SBUII HA OCHOBI JOBrOTO COJICHOI A

10. Bu3HadeHHS MATOMOTO 3apsiAy €JICKTPOHA METOJIOM MarHeTpOHa.

11. BusHayeHHs BiJHOILIEHHS 3apsly €JIEKTpPOHA /10 MOro mMacu MeToJIOoM (POKyCyBaHHS IydkKa
€JICKTPOHIB TIOJIOBKHIM MarHiTHUM TTOJIEM.

12. JJocnmimkeHHs SBUILA CAMOIHIYKIIIT.

13. JocnimKeHHs sSBHIA B3a€MOIHTYKITi.

14. Bu3HayeHHS Mar"iTHUX BJIACTUBOCTEH (pepoOMarHeTHKIB.

15. JlocaimkeHHs] TOBHOTO MOCTIJOBHOTO KOJIa 3MIHHOTO CTPYMY.

16. MocnimkeHHs cTpyMy 3MIIIECHHS.

1. BusHaveHHs KpUBMHHU MOBEPXHI JIIH3H 3a IONOMOT010 Kijiens HproToHa.

wn

IOwura.
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Jocnimpxenns audpaxiii cBitia BiJ WIMHK y gociiai @paynrodepa.
BusnaueHHs mapameTpiB AMQPPAKIIINHOI pemlTku Mo iHTepdepeHliiHii KapTuHl y A0CHial

JlocniakeHHs TeIIOBOTO BUMPOMIHIOBAHHS HAarpiTUX TLJI.
JlocnikeHHs 30BHIIHBOTO OoTOE(EKTY.

Busnauenns nmoteHianiB 30ykeHHs Ta 10Hi3a1ii atomiB MetogoM ®Ppanka i ['epia
JlocniKeHHsT aTOMHOT'O CIIEKTpa BOAHIO.

JlocaiakeHHs: ONTUYHOTO KBAaHTOBOT'O TeHeparopa (J1azepa).
JlocmiKeHHsT TeMIIepaTypHOi 3aJIeKHOCTI eNEeKTPONPOBIAHOCTI TBEPAUX TUI Ta BU3HAUYEHHS

€HepTii aKTUBaIlil HaliBIPOBITHUKA.

[Mepenik Tem nabopatopHUX poOiT, po3ain «OnTrka Ta atToMHa (izuka» [10]




JTIOJIATOK 2

3pa3ok oopMIIeHHS TUTYJIBbHOTO apkyia [P3

MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu

XapKiBCbKUH HAIlIOHATBHUI YHIBEPCUTET Pal0CICKTPOHIKI

Kadenpa dizuku

IP3
3 (hizukw, Il cemecTp.

BapianT 14

Bukonas: [TepeBipus:

ct. rp. TPP3BC-21-8 nou. Open P.I1.

[Tonuko Cepriii [BaHOBHY

Xapkis 2022
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