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OIIIUC HABYAJIBHOI JUCIHUILIITHA

XapakTepuCTUKa HABYAIbHOT
l'anmy3p 3HaHb, .
o . . JTUCIUTUTIHU
HaiimenyBaHHs CHEIiabHICTD,
NOKa3HUKIB crerianizaiis, piBeHb BUIIO] Oenna 3aodna
OCBITH dopma ¢opma
HABUAHHA HABUAHHA
3arajbHa KIHFKICTL: ["amy3b 3HaHb OG0B’ SIBKOBMI
Bceboro kpenutis — 10/10 19 ApxiTekTypa Ta
GyMBHUITRO Pik niocomoexu:
rom — 300/300 1,2-u 1,2-u
CremiajibHICTh Cemecmp
3MICTOBHX MOJYIIB — 8/8 193 I'eonesist Ta 2,3-u 2,3-u
3emuleycTpii Hexuii
30/30 rox. 6/6 ron.
Ilpaxkmuuni, ceminapcoki
PiBeHb BUIIOT OCBIiTH: 14/16 rox. 6/6 ron.
nepmi Jlaoopamopni
(0axanaBpcbKHii) 30/14 ron. 8/6 ro.
Camocmiitna poooma
106/60 ro. 160/102 ro.
®dopmMa niCyMKOBOTO
KOHTPOJIIO:
icnut/ icour | icout/ icnuT

1. META TA 3ABJAHHS HABYAJBHOI JMCLUTLIIHUA

MeTow aucunumJiHm € QopMyBaHHS Yy CTYACHTIB 3arajibHOrO (Pi3UYHOTO
CBITOIJISIAYy, OTPHMMAHHS IUIICHOI CHCTEMH 3HaHb MPO TMPOIECH Ta SBUINA, IO
Bi/IOYBAIOTHCS B HEXKUBIM 1 JKUBIM MPUPOJIl, PO3BUTKY HAYKOBOTO (PI3UYHOTO CrOCOOY
MUCJICHHS, BMIHHA Oa4UTH NPUPOJHUYO-HAYKOBO 3MICT MHpoOJieM, II0 BUHUKAIOTH B
OPaKTUYHIN TisbHOCTI  (DaxiBisi, BMIHHS oOmnepyBaTd (I3UYHUMH MOJCISAMH  Ta
YCBIJOMITIOBATH TPaHMIII X 3aCTOCYBaHb.

3aBaaHHAMH JUCHUILTIHH €2

- OIaHyBaHHA 3/100yBa4aMu OCBITH (DyHIaMEHTAJIbHHX TMOHATH, 3aKOHIB Ta TEOPIH
CY4YacHOI Ta KJIaCHYHOI (Pi3uKu;

- hopMyBaHHA y 3700yBaviB OCBITH HAYKOBOTO CBITOTJISILY;

- OBOJIOJIIHHS 3/100yBayaMy OCBITH HABUYKAMHU TMPOBEJCHHS EKCIEPUMEHTATbHUX
HAyKOBUX JIOCHIJKEHb MIPH BHUBYEHHI PI3HOMAHITHUX ()I3MYHUX SBUIL Ta OI[IHKH
MOXHOOK BUMIPIOBAHb OTPUMAHUX PE3YJIbTATIB.

[Ipomlec BHUBYEHHS JUCIHUILUTIHA CHOPSMOBaHUN Ha (QopMyBaHHS €JIEMEHTIB

HACTYIHHUX KOMIETEHTHOCTEM.



InTerpajbHa KOMNETEHTHICTh:

31aTHICTH PO3B’A3yBaTH CKJIAHI CIIeI1aIi30BaH1 3aa4i reoe3ii Ta 3eMJIeyCTPOIO.

CKO2. 3gaTHiCTh 3aCTOCOBYBATH TEOPIi, IPUHIIUIIHN, METOAH (PI3UKO-MaTEeMaTUIHUX,
MPUPOJHUYNX, COILIATbHO-€KOHOMIYHUX, 1H)KCHEPHUX HAayK IpPU BUKOHAHHI 3aBJaHb
reoJie3ii Ta 3eMIIeyCTpOIoO.

Kinnesi nmporpaMHi pe3yiabTaTd HaBYaHHSA, (OPMYBaHHIO SKUX CIpPHUSE HaBUYaJIbHA
JIACIATIIIHA:

PHOS. 3acTocoByBaTH KOHIENTYaJIbH1 3HAHHS MPUPOTHUYUUX 1
COLIIAJIbHOEKOHOMIYHUX HayK MpY BUKOHAHHI 3aB/IaHb I'€0JI€311 Ta 3eMJIEyCTPOIO.

VY pe3ynbTaTi BUBUEHHS HABYAIBHOI JUCIUILIIHU 3100yBay TOBUHEH:

3Hamu:

- (QyngameHTtanbHi (Pi3UUHI MOHATTS, 3aKOHU Ta Teopli KIACHMYHOI Ta Cy4YacHOi
¢i13uKy;

- CYTHICTh (I3MUHUX SBHUII Ta METOAM IX OMNHUCY, Taly3l iX NPaKTUYHOTO
3aCTOCYBaHHS;

- OCHOBHI (hi3WYHI BETTMUMHY 1 XapaKTEPUCTHKH, B3a€MO3B’SI30K (Di3MYHUX BETUINH
Ta X OAMHUIIL BUMIPIOBaHb;

- METOJIH JOCIIHKCHB Ta 00pOOKH 1X Pe3yJIbTaTIB.

emimu:

- aHaJI3yBaTH B3a€MO3B’ 130K (DI3MUHMX SBUIL P13HOI IPUPOIH;

- BUIUTATH KOHKPETHHM (I3MYHMA 3MICT Yy TPUKIATHUX 3a/adax
MalOyTHBOI CHE1aTbHOCTI;

- 3aCTOCOBYBATH (DI3MUHI 3HAHHS JJIs1 pO3B’SI3aHHS MPAKTUYHUX 33/1a4;

- MPaKTUYHO 3IIMCHIOBATH MPOCTIII (I3MYHI EKCIePUMEHTH Ta OOpoOJATH iX
pe3yIbTaTH.

- 3acTocyBaTd 0a30Bi (i3WYHI 3HAHHSI TPU aHad3l Ta MPOTHO3yBaHHI
MOJKJTUBUX HETaTHBHHUX HACJIJIKIB 3MiHU SKOCTI HABKOJIUIITHHOTO CEPEIOBHUIIIA.

2. 3MICT HABYAJIBHOI JUCHUILIIHUA

2 HaBYAJbHMH ceMecTp (1eHHa)/1 pik HaBYaHHA (3204HA)

3MICTOBUM MOYJIb 1.
Beryn 10 mexaHiku.

Tema 1. KinemaTnka matepiajibHoi Touku. dDi3zuka, sk Hayka, 110 BUBYAE 3arajibHI
BJIACTUBOCTI MaTepii 1 Hadmpoctimi ¢opmu ii pyxy. Cucremu Bimniky. Tpaektopis,
nepemimeHHs, nuiax. IBuakicTe 1 NOpuUCKOpeHHA. 3akoH pyxy. Pyx y3moBx
KPUBOJIIHIHOT TpaeKTOPIi: HOpMaJbHE Ta TAaHTCHITIaIbHE TPUCKOPEHHS.

Tema 2. KinemaTtuka tBepaoro tijia. Ctyneni ceoboau tBepaoro tina. Po3knaa pyxy
Ha CKJIAJOBI: MOCTyMalbHUU Ta oOepTambHHUIl pyx. KiHematunka oOepTambHOTO pyxy:
KYTOBE TIEpEeMIIEeHHs, KyTOBa MIBHJAKICTh, KyTOBE MPUCKOPEHHs. 3B’SA30K 13 JIHIHHUMHU
XapaKTEePUCTUKAMHU PYXY.

Tema 3. /Iunamika mMaTepiaJibHOI TOYKH, CHCTEMH TO4YOK i TBepaOro Tijna. 3akoHU
Hrrotona. PiBasiHHS pyxy. LlenTp Mac. 3akoH 30epekeHHs iMITysbcy. PeakTuBHUI pyX.
PiBusinus Memepcebkoro. Bunu cun. Cyxe 1 B'sa3ke tepts. [IpykHi cunu. Buau npyxHux



nedopmariii. 3akon ['yka. ['paitamiiiai cunm. 3aKOH BCECBITHBOTO TspKiHHS. Cuia
TsDKiHHA. Bara tina. OGepTanHs TBepAOro Tijga. MOMEHT 1HEpIlii, MOMEHT CHJIM, MOMEHT
iMmnynecy. PiBHSHHA pyXy TBepAoro Tima. 3akoH 30€pEKEHHS MOMEHTY IMITYJIbCY.
INpockor.

3MICTOBUM MOIYJIb 2.
Mexamnika.

Tema 4. PoGora i enepris. PoGorta. Kinetmuna enepris. I[loTeHmianpHi MO,
MOTEHI1aJIbHA €Hepris. 3aKOH 30epexeHHs 1 IePEeTBOPEHHS CHEPrii B MEXaHiIll.
Tema S. Inepuianbhi i HeiHepuiini cucremu Bigaiky. Cuim iHepuii. IlepeTBopenHs
lamines ana iHEpIIHHUX cUCTeM BIUTIKY. PIBHSHHS pyxy Ta 3aKOHU 30€peXeHHS B
HEIHepIianbHUX cuctemax Bimiky. Cunu iHepuii. BiamenTtpoBa cuiia iHepiii, cuia
Kopiosmica, ix BIMB Ha 17100a1bH1 aTMoc(epHi sBHUILA.
Tema 6. Mexanika pinun Ta rasiB. Tuck y pimmnax i razax. 3akon [lackans. 3akoH
Apximena. IneanbHa pinuHa. PiBHsiHHS HenepepBHOCTI. PiBHsHHSA bepnyiuni. JlaminapHa
Ta TypOyneHTHa teuii. Yucno Peitnonbnca. OOTiKaHHS TiJI.
Tema 7. EjgeMeHTH peisiTuBicTchbkoi Mexadiku. [loctynatu crmemianbHOi Teopii
BinmHOocHOCTI. [leperBopennst Jlopenna Hacninku 3 mepetBopenn Jlopenua. InTepsai.
EnemenTn penstuBicTchkoi quHaMiku. PensTuBicTebkuil immynbe. B3aemo3B’s30k mMacu 1
EHeprii.

3MICTOBHUI MOJYJIb 3.

MouekyasipHa ¢i3uka Ta TepMOAUHAMIKA.
Tema 8. Mouieky/IsipHO-KiHETUYHA Teopisi igeajibHUX ra3iB. TepMoauHaMiuHI
napametrpu. PiBHsiHHS cTaHy. [3ompomecu B imeanmbHOMy rasi. OCHOBHE pIBHSHHS
MOJIEKYJIIPHO-KIHETUYHOT Teopii ra3iB. CepenHsi KIHETUYHA e€Hepris MoJjekys. Po3smomin
MOJIEKYJT 32 MBHAKOCTAMU (po3moain Makcsemna). Posmonin bonsiimana, 6apomerpuana
dbopmyna. CepeaHe 4YHCIO 31TKHEHBb 1 JOBXHHA BIIBHOTO MPOOIry MoOJekys. SBuiia
NepeHocy (TEMIONPOBIIHICTD, AU(Y3is, BHYTPIIIHE TEPTH).
Tema 9. Ilepmuii 3aKkoH TepmoauHamiku. BuyTpimHs eHepris. TemmoTta 1 pobora.
[lepmmii 3aKk0H TepMOJMHAMIKH, MOTO 3aCTOCYBaHHS A0 13ompoueciB. YHucao cTymneHiB
cB000/IM MOJIEKYJI. 3aKOH PO3MOILTY €HEpTii 3a CTyneHsMu cBoOoIu. TernnoeMHiCTh Tazy.
AniabatHuii mporec. PoboTa i1eabHOTr0 ra3y B pi3HUX 130IpoIiecax.
Tema 10. [Apyrmii 3axkoH TepmoauHaMiku. OOOpOTHI Ta HEOOOPOTHI MPOIECH.
Huxomigni nponecu. [ukn Kapuo Ta #ioro xoedimient kopucHoi nii. Teopema Kapho.
Hpyruit 3akon TepmoauHamiku. Teopema Kapno. TepmomuHamidyHe 1 CTaTUCTUYHE
BU3HAYEHHS CHTpOIii, ii BmacTuBocTi. Teopema HepHcra.
Tema 11. ArperatHi ctanu peuoBuHu. Pa3oBi mepexoam. Cunu Ta MOTEHIIAIH
MDKMOJIEKYJISIpHOi  B3aemojii. Peanmbui rasu. Monens Ban-nep-Baanbca. 3aranbhi
BJIAaCTUBOCTI Ta OynoBa piguHu. [loBepxHeBuii HaTar. KaminsapHi siBuma. BumaproBanHs
Ta KUMiHHA piauH. Hacuuenuit nap. Monekynspaa OynoBa TBepaux Tul [loHsaTTa ¢aszu,
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dazoBux rmepexoniB mepuioro Ta Japyroro poxay. ®dazoi mgiarpamu. PiBHSHHS
Kunaneitpona-Knay3iyca.

3MICTOBHUI MOJYJIb 4.
Enexkrpocratnka. Ejnekrpoaunamika.

Tema 12. EnexkrpocraTuka. Enekrpocratnune mose. B3aemosist enekTpuaHUX 3apsijiiB,
3akoH Kynona. HampyeHicTb moiisi, CHJIOBI JiHIi, MOTIK BEKTOPY HAIPY>KEHOCTI.
Teopema TI'ayca. Ilome ToukoBOro 3apsiay, MmIOMMHU 1 Kyil. [loTeHmiam mods.
Krnacudikanis peyoBUHU 32 €IEKTPUYHUMU BJIACTUBOCTAMU. [IpOBITHUKY 1 TIETEKTPUKU
B eJieKTpuaHOMY noJii. Enekrpuuna emuicts. Konnencaropu. Exeprist moss.

Tema 13. IlocTiliHMi eJJeKTPUYHUI CTPYM. EJeKTpuyHUA CTPpyM, TYCTHHA CTPYMY.
3akon Oma. Omip npoBigHuKiB. EnekrpopyuiiiiHa cuia. PoboTta 1 mOTyXHICTh CTpyMy.
3akon Jlxoyns-Jlenna. Enextpuunuii cTpyM y Bakyywi, ra3oBuil po3psia. IlonarTs npo
iasmy.

3 HaBYAJILHHUH ceMecTp (HeHHAa)/2 pik HABYAHHA (3204HA)

3MICTOBUI MOJYJIb 5.
Enexrpomarnerusm. KonuBanns i xsuiii.

Tema 1. Enexrpomarnerusm. CraiioHapHe MarHitHe mose. [HayKIlisi MarHiTHOTO MOJIs.
3akon bio-CaBapa-Jlamaca. Ilpunuun cynepnosuuii. MarniTHe moJjie OpsIMOro Ta
KOJIOBOTO cTpyMmy. B3aemomist ctpymiB (3akon Ammepa). Jlist e1eKTpHYHOTO 1 MarHiTHOTO
noJii Ha pyxomuil 3apsin, cwia Jlopenmna. MarnitHe mone 3emii. MardiTHe moje B
peuoBuHi. Knacudikairiss pedyoBUH 3a MarHiTHUMU BIACTUBOCTSAMHU. DepoMarHeTukH.
Enexkrpomarnitaa  ingykmis.  3akoH — ®apanmes. PiBusnaa < MakcBemia s
€JIEKTPOMArHiTHOTO TOJISL.

Tema 2. KoauBanus i xBuiai. BinsHl TapMoHIuHI KonMBaHHA (MEXaHIuHI,
€JIeKTPOMArHiTHI) Ta iX XapakTepucTuku. J[oJaBaHHS KOJWMBaHb. 3racar0yl KOJIMBaHHSI
P HAsIBHOCTI TEPTS Ta OMIYHOTO onopy. Bumyiieni konmuBaHHs. Pesonanc. [Tonsarrs ta
xapaktepuctuku xBum. Kmacudikamiss xBwib. PiBHsHHS XBuil. [lommpeHHs XBHIIb.
Edexr Jomnepa. Enexrtpomarnithi xBwm. Enepris xBumi. Bektop Ymosa-IloitHTinra.
[Ikana e1eKTpOMarHiTHUX XBUJIb.

3MICTOBHUI MOJYJIb 6.

Onruka.
Tema 3. EjleMeHTH reoMeTPUYHOI ONTHUKHU. 3aKOHM I€OMETPUYHOI ONTUKHU. SIBHUIIE
MOBHOT'O BHYTPIIIHHOI'O B1JIOMBaHHS.
Tema 4. InTepdepenuis i Auppaxuis cpitaa. Korepertni xBuwmi. OnTuyHa pi3HALSA
xony. Inrepdepenmis cBitna. [lpunnun Troiirenca - ®@penens. 3onu DpenHens.
Hudpakiisa Ha mauHi 1 qudpakiiiaoil perntoi. Judpakuiiauii cnekrp. Hudpakiis Ha
KpucTaiiuHii pemnirui, popmyna Byneda-bperra.
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Tema 5. B3aemoais cBiTiia 3 pewoBuHow. [lucnepcis cpimia. [lonspu3zarist cBiTia.
3akoH Mamtoca, 3akoH bproctepa, mojaBiliHE mNpoMeHe3aIOMIIeHHS. Po3cisHHS — Ta
TIOTJIMHAHHS CBITJIA.

Tema 6. KopnyckyJsipHi BJIACTHBOCTI €JEKTPOMATHITHOIO BHIIPOMiHIOBAHHSI.
TennoBe BunpomiHioBaHHs. 3akoHu Kipxroda, Bina, Ctedana - bonbinmana. ['imoTesa
[Tnanka. ®ortoenextpuunmii edekrt. PiBusuas Eitnmreitna ans ¢ortoedexry. Edext
Kowmrmrona.

3MICTOBUIL MOAYJIb 7.
EnemeHnTH KBAHTOBOI MEXaHIKH.

Tema 7. XBWJIbOBiI BJAacTHBOCTI pedyoBUHHU. KopmycKyJIsSpHO-XBUIBLOBUN Tyami3M.
XBuii ae bpoitna. XBunboBa (yHKIIA, WUMOBIPHICHA IHTEpHpETalis KBAHTOBUX SBHILL.
CniBBinHomeHHs: HeBu3HaueHocted ['eisenOepra. PiBusuus Ilpeninrepa. [Tpunummn
CyHepro3HuIIii.

Tema 8. Bynosa aromi i mosekyJ. Mozeni 6yoBu atoma. Teopis aroma riJiporeHy mno
Bbopy. KBantoBo-MexaHiyHHI OMUC TiAporeHonoaionoro aroma. KBantyBaHHsS eHeprii,
MOMEHTY IMITyJIbCy 1 TpoeKIii MoMeHTy immyibcy. Cmin enekTpoHa. Cumetpis
XxBWIbOBOI PyHKIII. bo3onu i ¢pepmionu. [Honsarrs npo posnoain boze-Einmreiina i
Oepmi-ipaka. [lpuanun Ilaymi. bararoenexktponHi aromu. bynoBa enekTpoOHHHX
000JIOHOK 1 BJJAaCTUBOCTI €JIEMEHTIB MEePi0IMUHO1T cucTeMu MeH Iemneena.

3MICTOBUII MOJYJIb 8.
®dizuka TBepAoro tia. Mizuka aTOMHOI0 AApPA.

Tema 9. ®@i3zuka TBepaoro Ttia. [loHATTS Tpo 30HHY Teopito (30HM bpimoeHa).
30yKeH1 CTaHMU: EKCUTOHH, (OHOHM. MeTanu, HaMIBOPOBIIHUKH, J1EIEKTPHUKH.
TepmoenexkTpoHHi Ta KOHTAaKTHI ABHIIA. JIrominecuenuis. Jlazep.

Tema 10. ®izuka atomHoro siapa. byosa 1 BmactuBocTi aromMHoro sapa. Ckiafg sapa.
Enepris 3B'i3ky 1 nedexkt macu. [lpupoma siaepHux cui. Mojeni atoMHOro sjpa.
PamioakTiBHE BUIIPOMIHIOBAaHHS Ta WOTO BHJW. 3aKOH Pai0OaKTUBHOTO pO3MALy.
[IpaBwna 3mimieHHs. SnepHi peakiii. Peakiii moainy Bakkux siaep. JIaHIIOroBI peakinis
saep. Peakiii TepmosinepHoro cunrtesy. SnepHa eHepretuka. ExemeHnTapHi 4acCTHHKH, 1X
knacudikaris. OyngamenTanbhi B3aemoii. KocmiuHe BUIpoOMiHIOBaHHS.



3. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU

Hazssu 3MicToBUX

KinbKicTh rogun

Ouna (nenna) ¢popma

3aouHa ¢popma

MOJIyJIiB i TeM y TOMY YHUCII Yy TOMY 9HCITi
Yy Yy
POTO [ ex. [ Mp. | J1a6. | Tun. | CP. |~ "°"° [ Jlex. | p. | J1a6. | Iux | CP.
1 2 3 4 5 6 7 8 9 10| 11 | 12| 13
2 HaBYAJLHMI ceMecTp (1eHHa)/1 pik HaBYaHHS (3204HA)
3micToBuii Moayas 1. Beryn 1o mexaniku.
Tema 1. Kinemaruka
MaTepianbHOI TOYKH 11 3 2 0 0 8 14 0,5 | 0,5 0 0 13
[1,2]
Tewa 2. Kinewamuka | o 3 /0 4 0|8 | 135051 1 |0]12
TBepaoro Tina [1, 2]
Tema 3. lunamika
MATCPIATIbHOL TORKH, | g 4 | 2| 4 o0 | 8| 145 |05]05] 1 | 012
CHUCTEMH TOYOK 1
TBepaoro Tina [1, 2]
Pasom 3a smicropum | ¢ 10 | 4| 8 [0 | 24| 425 | 1,52 | 2 |0 37
MoayJiem 1
3micToBuii MoayJb 2. Mexanika.
Tewa 4. Pobora i 14 2 | 2] 4 0|6 13 [05[05] 1 | 0|11
enepris [1, 2]
Tema 5. InepuianbHi i
HeiHepuiiini cucremu |- 2 o | 20| 8| 135 05|01/ 1 |o0]12
Bijtiky. Crm iHepIii ’ ’
[1, 2]
Tewa 6. Mexariika 18 | 2 2] 40| 8| 13 |o5]/05/ 0012
pimuH Ta rasis [1, 2]
Tema 7. Enementu
PENATUBICTCHKOL 10 2 0 0 0 8 12,5 0,5 0 0 0 12
MexaHiku [1, 2]
Pasom 3a swicrosiy | 5, 8 | 4| 10 | 0 |30 52 2 [ 1] 2 |0 |47
MoOayJeM 2
3micToBuii Moayab 3. MoJsekyJisipHa ¢izuka Ta TepMOAMHAMIKA.
Tema 8.
Mosexynapro- 15 2 210 o 10] 175 |os| 1] 2 |o] 14
KIHETUYHA Teopist
ineanbHuX rasis [1, 2]
Tema 9. Ilepmmit
Jaron . 12 2 | 1] o |0 | 8] 135 |05 1|0 |0]12
TepMOJNHaMIKH [1,
2]
Tema 10. Hpyruii
SaKoH . 12 2 | 1| o |0 | 8] 125 050/ 0 |0]12
TepMOAUHAMIKY [1,
2]
Tema 11. ArperarHi
CTAHH DEHOBHHH. 15 2 o] 6 |0 | 8] 125 050/ 0 |0]12
®da3oBi nepexoau [1,
2]
Pasow 3a smicrosim | - 5, 8 | 4| 6 | 0 |34 56 2 [ 2] 2 | 0|50
MojayjaeMm 3
3micToBuii Moayab 4. EnekTpocTaTuka. EnekTpoannamika.

Tema 12. | 11 [ 2 1] o[ o] 8] 165 |025]05] 2 [ 0] 14




Enexrpocratuka [1,
2]

Tema 13. ITocriiinuii

CIEKTPUIHUHN CTPYM 17 2 1 6 0 10 15,5 0,25 | 0,5 0 0 12
[L, 2]
Pasom 3a smicrosum | 5, 4 |26 | 0 |18 205 | 05| 1| 2 | 0]26
MojayjaeM 4
Ycboro roaun 180 30 14 30 0 106 180 6 6 8 0 | 160
3 HaBYAJILHMI ceMecTp (IeHHAa)/2 pik HaBYaAHHS (3204HA)
3micTroBmii Mmoayas 5. EnekTpomarnern3m. KosiuBanus i XBuJIi.
Tema 1.
EnexTpomaruneTusm 16 6 2 2 0 6 12 0,5 1 0,5 0 10
[L, 2]
Tema 2. Komupansa i |-y 4 |2 2 0|6 11 050105/ 010
xBui [1, 2]
Pasom sa smicrosum | 5, 10 | 4| 4 |0 12| 23 1 1] 1 0|20
MOayJiem S
3micToBmii Moayab 6. OnTHka.
Tema 3. EnemenTu
TEOMETPUIHOT 10 2 2 2 0 4 12,5 0,5 1 1 0 10
onTuku [1, 2]
Tema 4.
Inrepdepenuis i 13 4 1| 2106 12 1 1| o | 0] 10
nmudpakiiis ceitna [1,
2]
Tema 5. Bzaemogmis
CBITJIa 3 PEYOBHHOIO 12 2 2 2 0 6 12 1 0 1 0 10
[1,2]
Tema 6.
Kopmyckynsipni
BAACTHBOCTL | 7 2 /1] 0o |0 | 4] 105 |05 | 0] 0 | o0]10
CNEeKTPOMATrHITHOTO
BUTIPOMIiHIOBaHHS [ 1,
2]
Pasom 3a smicrosum | 4, 10 6 | 6 | 0 |20 47 3 02 2 |0 40
MoayJieM 6.
3micToBuii MoayJb 7. EjleMeHTH KBAHTOBOI MeXaHiKM.
Tema 7. XBUIL0BI1
BIIACTHBOCTI 11 2 2 0 0 7 10,5 0,5 0 0 0 10
pedoBund [1, 2]
Tema 8. bBymosa
aToMiB i MoJekyI [1, 15 4 2 2 0 7 14,5 0,5 1 1 0 12
2]
Pasom sa smicrosim |, ¢ 6 | 4| 2 |0 |14] 25 1 | 1|1 |0 |22
MoayJaeM 7.
3micToBuii Moayab 8. Dizuka TBepaoro Tijia. PizuKa aTOMHOTO AApA.
Tema 9. Dizura 9 2 ol oo | 7] 115 o050 o |o0]10
TBepaoro Tina [1, 2]
Tema 10. disuxa 3 | 222107 145 |o5]2]21]0]10
aToMHOrO sapa [1, 2]
Pasom sa swictosum |, 4 |2 2 |0 |14 25 1 | 2] 2 o020
MoayJiem 8.
Yceboro roaus 120 30 16 14 0 60 120 6 6 6 0 | 102
YCBOT'O 300 60 30 44 0 | 166 300 12 12 14 0 | 262

Buau poboru:




[1] — omparroBaHHs JEKIIHHOTO Ta JOAATKOBOIO, IOBIIKOBOTO MaTepiany;
[2] — omparfoBaHHS TEM MPAKTUYHHUX 3aHSTh, JOJATKOBOTO MaTepiaiy.

4. TEMHU IPAKTUYHUX 3AHATDH

10

Ne Kinbkicte | KinbkicTb
3/m TOJIUH TOJIUH
HaszBa Temu (nenna (3aouna
dopma ¢dopma
HaBYaHHs) | HABYAHHS)
2 HaBYAJIBLHUH cemMecTp (1eHHa)/1 pik HaBYaHHSA (3204HA)
1 | KinemaTuka MaTepiajibHOI TOYKH. 2 0,5
1. IlIBuakicTh, cepeaHss Ta  MUTTEBA  IIBHJKICTb,
MIPUCKOPEHHS.
2. lIBunkicThb, MPUCKOPEHHS ISl BUNAAKIB MMOCTYMAIbHOTO
Ta 00epTAILHOTO PYXIB.
2 | Innamika MaTepiajibHOI TOYKHM, CUCTEMH TOYOK i TBEepaOro 2 0,5
Tija.
1. MowmeHT iHepIlii, CHITH, IMITYJIBCY.
2. OcHOBHUH 3aKOH TWHAMIKH ISl CUCTEMH MaTepiallbHUX
TOYOK MIPH MOCTYNATBHOMY Ta 00epTAILHOMY PYCI.
3 | 3akonu 30epe:keHHsl iMIYJIbLCY Ta eHeprii. 2 0,5
4 | Mexanika piguH Ta rasis. 2 0,5
5 | MoJieky/sipHO-KiHETHYHA Teopisi i1eaJJbHUX ra3is. 2 0,5
1. OcHoBHe piBHSHHS MOJEKYIAPHO-KIHETHYHOI TEOPii rasy.
2. PiBHAHHS CTaHy 11€aJIbHOTO Ta3y.
3. Poszmofin MoJeKys 3a BETUYMHOO HIBUIKOCTI Ta €HEeprii.
4. Tlponecu TemIonpoBiTHOCTI, TU(y3ii, B’I3KOCTI.
6 | Ilepuiuii Ta QPyruii 3aKOHN TEPMOJANHAMIKH. 2 0,5
1. BHyTpimHs eHepris.
2. Po0Oota ra3sy, TeIJIOEMHICTb.
3. Tlepmmuii 3aK0H TEPMOJAUHAMIKH (3aCTOCYBaHHSA 710
130IpoI1IeCiB).
4. Jlpyruii 3aKOH TEPMOJIMWHAMIKH Ta K.K.J[ TETUIOBUX
MalIHH.
5. EHTpomis.
7 | Enextpocratuka. 1 0,5
1. Hanpy>keHicTh eJIeKTPUYHOTO MOJISL.
2. Ilone punons.
3. IlpuHumn cyneprno3uii momiB.
4. 3actocyBanHs TeopeMu Octporpaiacekoro — l'ayca mpu
pO3paxyHKaX eJIeKTPOCTATHYHUX IOJIIB.
5. [lorenuiar.
6. .ENeKTpOEMHICTh KOH/ICHCATOPIB.
8 | IocTiiiHKMi eTeKTPUYHHI CTPYM. 1 0,5
1. EMmipyuyHi 3aK0OHM MOCTIMHOTO €JIEKTPUYHOTO CTPYMY.
Pa3zom 14 6
(2 H.c.) (1p.n.)
3 HaBYAJILHUN ceMecTp (IeHHa)/2 pik HABYAHHA (3204YHA)
1 | EnekTpomarneTusm. 2 1

1. MaruitHe mose.
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2. MarHiTHa IHAYKLis, HAPYKEHICTh MArHITHOTO TOJIS.
3. CwuoBa Jiist MArHITHOTO TTOJISI Ha 3apsij] Ta MIPOBIIHUK 13
CTPYMOM.
4. JlochimKeHHs pyXy €JIEKTPOHIB B MarHiTHOMY ITOJTi.
5. SlBuiue eneKTpOMarHiTHOI iHAYKIII.
2 | KontuBanHs i XBWJIi. 2 0
1. XapakTepuCTUKH Ta €Heprisi TApMOHIYHOTO KOJMBaHHS.
2. JlomaBaHHS rapMOHIYHMX KOJMBAHb.
3. KonuBanbHMil KOHTYD.
4. Pe3oHaHC y KOJIMBAIHPHOMY KOHTYPI.
3 | OnTHka. 6 2
1. Inrepdepenuis cpiTia.
2. udpakumis cBiTIa.
3. 3axon Mamnoca.
4. TemoBe BUIIPOMiHIOBaHHS: 3akoHH Bina ta Credana-
bonbumana.
5. ®oToeneKTpUIHUN e(HEKT.
6. PiBusaus Eitnmreiina s goroedekry.
4. | BynoBa aToMiB i MOJIeKY.JI. 2 1
5. | ®di3uka aTOMHOrO siApAa. 2 2
1. Cknan siapa.
2. Emepris 3B’s3Ky.
3. 3aKoH paJi0aKTUBHOTO PO3Maiy.
4. Tlepion HamiBpo3Mmay.
5. AKTHUBHICTb.
6. BusnaueHHs Koe(illi€HTY MMOTIMHAHHS 0€Ta-4YaCTHHOK.
Pazom 16 6
3 n.c.) (2 p.n.)
PAZOM 30 12
6. TEMU CEMIHAPCBKUX 3AHATDH
CeMiHapchKi 3aHATTS HE TIepe0adeHi HaBYaIbHUM TUTAHOM.
7. TEMHU JTIABOPATOPHHUX POBIT
No Kinekicte | KinbkicTh
3/ TOINH TOIUH
Ha3zBa temu (nenna (3aouna
dhopma dhopma
HaBYaHHS) | HABYAHHS)
2 HaBYAJIbHUI ceMecTp (1eHHA)/1 pik HABYAHHS (3204HA)
1 | Bu3HaueHHs moxuOOK BUMiproBaHb. OOYMCIEHHS MOXUOOK Ha 4 1
MPUKJIAJI BU3HAYEHHS TYCTHHH MaTepiay Tija.
2 | BusHaueHHs NPUCKOPEHHS BUIBHOTO MaJiHHSA 32 JOINOMOTOIO 4 1
MaTEeMaTHUYHOTO MasiTHHUKA.
3 Busnauenns monyns FOnra. 4 1
4 | BuBueHHS 3aKOHIB 31TKHEHHS TiJI. 4 1
5 | BusHaueHnHs B'si3K0CTi piauHu 32 MeTo1oM CToKca. 2 1
6 | Bu3HaueHHs BOJOTOCTI MOBITPS 32 IOTIOMOTOI0 TICUXPOMETPY. 4 1
7 | BusHaueHHs HAPY>KEHOCTI eJIEKTPOCTATUYHOTO MOJISI. 4
Pazom 30 8
(2 H.c.) (1p.n.)
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3 HaBYAJILHUIA ceMecTp (1eHHa)/2 pik HAaBYaHHS (3204HA)

1 | JlochiisKeHHS] MarHiTHUX BJIACTUBOCTEN (DEPOMArHEeTHKY. 2 1
2 | BumiproBaHHsI IIBUAKOCTI 3BYKOBOI XBHJIL. 2 1
3 Busnauenns koeQilieHTy 3aJIOMJIEHHS CKJa 3a JOIOMOTIOIO 2 1
MIKpPOCKOIY.
4 BusnaueHHs JOBXHWHU CBITJIOBOI XBHWII 3a JOINOMOIOK KIJIEID 2 0
HproToHA.
5 Busnauenns cranoi Credana - boabsimana. 4 2
6 | BuBueHHS CIIEKTPY T'IPOTEHY. 4 2
7 | BuzHauenHs Kkoedilli€eHTY NOTIMHAHHS O€Ta-4YaCTHHOK. 2 1
Pasom 14 6
(3 H.c.) (2 p.n.)
PA3OM 56 14
8. CAMOCTIHHA POBOTA
Ha3Ba TeMu/nuTaHHsI AJ151 HiATOTOBKH, KinpkicThb KinpkicTh
3/m 3aBJIaHHS TOJIUH TOJIUH
(menna ¢popma (3aouna dpopma
HABYAHHS) HABYAHHS)
1. | KinemaTnka MaTepiaabHOT TOUKH. 6 13
2. | KinemaTHKa TBEpJOro Tijia. 8 12
3. | Jlunamika mMatepiagbHOI TOYKH, CUCTEMH TOYOK i 8 12
TBEPJIOTO Tija.
4. | PoGoTa i eHepris. 6 11
5. | InepuianbHi 1 HeiHepLiiiHI cucTeMu Biiky. Cuin 6 12
1Hepii.
6. MexaHika piJiuH Ta rasis. 8 12
7. | EneMeHTH pensiTUBICTChKOT MEXaHIKH. 8 12
8. | MonekynsipHO-KiHETUYHA T€OPis 1/1eaTbHUX ra3iB. 10 14
9. | Ilepummii 3aKOH TEPMOIUHAMIKH. 8 12
10. | Jpyruii 3aKOH TEPMOTHHAMIKH. 8 12
11. | ArperatHi cranu peuoBrHU. Pa3oBi mepexoiu. 8 12
12. | EnexTpocTaTHKa. 8 14
13. | INocTiiiHMiA eNEKTPUYHUI CTPYM. 8 14
Pazom 106 160
(2 H.c.) (1p.n.)
1. | EnexTpoMarHeTusm. 10 15
2. | KonvBaHHS 1 XBHIII. 8 14
3. | EnemeHTH reOMeTpUYHOI ONTHKH. 9 14
4. | Intepdepentis i qudpakiis CBITIA. 9 14
5. | B3aemois cBiT/Ia 3 PEUOBHUHOIO. 9 16
6. | KopmyckymsipHi BIaCTUBOCTI €JI€KTPOMArHiTHOTO 9 16
BUITPOMiIHIOBaHHSI.
7. | XBWJIBOBI BIACTUBOCTI PEUOBHHHU. 9 17
8. | ByznoBa aTOMiB i MOJIEKYII. 9 18
9. | ®i3uka TBEpAOro TiJa. 10 16
10. | ®i3uKa aTOMHOTO sijipa. 10 16
Pazom 60 102
3 n.c.) (2 p.u.)
PA3OM 166 262

Jlo caMOoCTiitHOT pOOOTH BiTHOCUTHCS:
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- TIATOTOBKA IO JICKIIH, MPaKTUYHUX Ta JJAOOPAaTOPHHUX 3aHSITh;,
- TIArOTOBKA /10 BUKOHAHHS MPAKTUYHHUX 1 J1a00PaTOPHUX POOIT;
- MMATOTOBKA J0 3aXHMCTY MPAKTUYHUX 1 JAOOPATOPHHUX POOIT HA BiJMOBITHUX 3aHSITTSIX.

9. METOAU HABYAHHSA

1. Meroau opranizaiii Ta 3A1iICHEHHSI HAaBYaJIbHO-TTI3HABAIBHOI JISITEHOCTI:

a) 3a JkepernoM iHdopMallii — cloBecHi (TIOSCHEHHs, pPO3MOBiAb, Oecima), HaOo4YHI
(cocTepexeHHs, AEMOHCTpaIlisl), MPaKTUIH1 (MOICITIOBAHH).

0) 3a JOrikolo Tmepefadi 1 CHOpUMaHHS HaBYajdbHOI iH(opMamii (1HIyKTHBHI,
JeTyKTUBHI, aHAJIITUYHI, CHHTETHYHI );

B) 32 CTYIIEHEM CaMOCTIHHOCTI MUCIICHHS (pPEeNpOTyKTHBHI, OLTYKOBI, TOCIAHHUIIBKI);

I') 3a CTyIIEHEM KepyBaHHS HaBUYAJIbHOIO JISUTBHICTIO (ITiJ] KEpIBHUIITBOM BHKJajaua,
camocTiifHa po0oTa CTYICHTIB).

2. MeToau CTUMYITIOBaHHSI IHTEPECY /10 HAaBYaHHS 1 MOTHBAII1 HaBYaIbHO-TTI3HABAILHO1
JISUTBHOCTI: HaBYallbHI JUCKYCii, CTBOpEHHsS CHTyalii Mi3HaBaJbHOI HOBW3HH, IHTEPAaKTHUBHI
BIPaBH Ta 3aBJaHHS.

[Tix yac BUBYEHHS HaBYAJIBHOI JUCHMUIUIIHK BUKOPUCTOBYIOTH Taki (opmMu poOoTtu —
JICKIIisl, MPaKTUYHE 3aHATTS, JabopaTopHa poOOTa Ta caMOCTiliHa poOoTa.

[Tlin dYac mnpoBeAEeHHS JEKIiii BUKOPUCTOBYIOTHCS HACTYMHI METOAM HAaBYAHHS:
MOSICHIOBAJILHO-UTIOCTPAaTUBHUN METO/I, iH(POPMaIiifHO-PEIENTUBHUM; PENpOIyKTUBHUNA METO[
(penpoayKItisi - BITTBOPEHHS ); METOJI IPOOIEMHOTO BUKJIA/ly; YACTKOBO-TIOIIYKOBHIA METO/I.

[Tlin wac npoBeldeHHS NPAKTHYHUX 3aHATh BUKOPHCTOBYIOTHCS HACTYITHI METOIH
HaBYaHHS: MOSICHIOBAJIbHO-1JTFOCTPATUBHU I METOJ, 1H(}opMaLIfHO-peLeNI TUBHUIL;
pPENpOAYKTUBHUNA MeToA (PEempoiyKilis - BIATBOPEHHS); METOA MPOOJIEMHOr0 BHUKIALY;
9aCTKOBO-TIOIITYKOBHI METO/I, TMCKYCIHHUI METO]l, CTBOPEHHS CHTYallii i3HABAJIIbHOI HOBU3HH.

[Tlin yac naGopaTOpHHMX 3aHATH BHUKOPHCTOBYIOTHCS HACTYIHI METOJM HaBYAHHSI
YaCTKOBO-TIOITYKOBHUI, a00 €BPUCTUYHHUN METOJ; AOCHITHUIBKHA, TIPU 3aXHUCTi JTa0OPaTOPHUX
pPOOIT BUKOPUCTOBYETHCS AUCKYCIHHUNA METO/.

10.@0OPMMHU KOHTPOJIIO

KoHTponb 37ifiCHIOETBCS 3 JOTPUMAaHHSM BUMOT 00 €KTHBHOCTI, 1HIMBIAYyaJbHOTO
MiIX01Y, CACTEMATHYHOCTI 1 CHCTEMHOCTI Ta BCEOIYHOCTI:

HOMOYHUL KOHMPOb — OTIMTYBAHHS; OLIHIOBAaHHS 1HIUBIAyaJIbHOI pOOOTH;

nepioOuyHulli KOHMpPOIb — OIIHKAa 3aXUCTy Ta BHUKOHAHHS JTa0OpaTOpHUX pPOOOT,
KOHTPOJIbHI pOOOTH;

nIOCYMKOBUL KOHMPOJIb — 1CTIHT.

Kpurepii oniHioBaHHS pe3y/bTaTiB HAaBYaAHHA 3100yBayviB
nepumoro (0aKaJaaBpCbLKOro) piBHsl BULIIOI OCBIiTH:

Ouinka 3a 100
HALIOHAIbHOK | OajbHA
Teopernuna .
HIKAJI0I0 mKaJja / . IIpakTH4yHa MiAroTOBKA
. . MiIT0TOBKA

AJIS 37Ky Ta Ouinka

icmuty ECTS
3apaxoBaHo / 90-100/ | 3no0yBau y mnoBHOMY o00cs31 Bousoaie | 3m00yBay MOXe
BiIMiHHO A HaBYaJIbHUM MaTepiajaoM, BIJIbHO, | apTYMEHTOBAaHO  0OpaTH
PO3rOpHYTO, OOIPYHTOBAHO Ta | palloHAJIbHUN crnocio
apryMEHTOBAaHO HOTrOo BHUKJIAJA€ TiJl Yac | BUKOHAHHS  TPAKTHYHUX
YCHMX  BHCTYNIB  Ta  THCHMOBHX | 3aBJIaHb, BUKOHYE
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BiZMOBieH. 3100yBay IEMOHCTPYE UiTKE
3HaHHS  BIANOBIIHUX  KaTeropid, ix
3MICTy, PpO3yMIHHS iX B3a€EMO3B’A3KY,
OpaBUIBHO  (OPMYJIOE  TIYMAdyeHHS
BiJIMTOBITHUX TIOHATH, IEMOHCTPY€E 3HAHHS
3MICTY  TMeperdayeHux  IporpaMmoro
pOOUTH CaMOCTIiHI BUCHOBKH. 31100yBay
BMi€ CaMOCTIMHO 3HAXOAMTH IOJATKOBY
1HpOpMaLli0O Ta BUKOPUCTOBYBATH ii JUIS
peastizailii MocTaBleHUX 3aBJaHb, BUILHO
BUKOPHCTOBYE HOBI iH(pOopMaIiiiHi
TEXHOJIOT11 JUIsl TOTIOBHEHHS 3HAHb.

MPAaKTUYHI 3aBIaHHS HE
nependadeHi HaBYAIHHOIO
IIPOrpaMolo, BIJILHO
BUKOPHCTOBYE HaOyTI
TEOPETUYHI 3HAHHS TIPH
aHasi31 IPAKTUYHOTO
martepiaiy, IIPOSIBILSIE
TBOPYHI M AX1T bi (o)
BUKOHAHHS
IHIUBITYaTbHIX Ta
KOJICKTUBHUX 3aBJIaHb NPU
CaMOCTIiHINA poOOTI.

3apaxoBano/ | 85—-89/ | 3100yBay JOCTaTHHO TIOBHO BoOJIOAi€ | 3mo0yBay  Mae  CTiMKi
noope HaBYaJbHUM MaTepianoM, OOIPYHTOBAHO | HABUYKH BUKOHAHHS
B HOro BHKIIAQNAE M YaC YCHUX BUCTYHIB | MPAKTUYHUX 3aBJaHb,
Ta MUCBMOBHX BIAIMOBiICH, | TPABUIBLHO BUILIYE
BUKOPUCTOBYIOUH npu OBOMY | OUTBIIICT  MPAKTHYHHX
00OB’SI3KOBY ~ JIiTepaTypy, 3acTOCOBYE | 3aBJlaHb.
3HAaHHS /7S PO3B’SI3aHHS CTaHJAPTHHX
CUTYaIlIH, CaMOCTIHHO aHaITI3YE,
y3arajbHIOE 1 CHCTEMaTHU3y€ HaBYAIbHY
iH(popMalio, ane JOMYCKae HETOYHOCTI,
SKI HE € CYTTEBUMU JUIS XapaKTEPUCTUKU
npeaMeTy THTaHHA Ta HE BIUIMBAIOTh
ICTOTHO Ha 3araJbHy XapaKTePUCTHUKY
TOTO YH IHIIOTO SIBHIIA (TIOHSTTS).
3apaxoBano/ | 75-84/ | 3no0yBau BuHSBISE€ 3arajoM BHCOKWH | 3m00yBad 3a  3pa3koM
nodpe piBeHb 3HaHb IOJO BCi€El TpPOrpamMH | CaMOCTIHHO BUKOHYE
c HaBYAJIBHOT JUCIIHTLTIHY, Ha | IPaKTUYHI 3aBJIaHHS,
JIOCTaTHbOMY piBHI BOJIOJII€ HaBYaJIbHUM | MepefdadeHi IMporpamoro
MarepialoM, 3acTOCOBY€ 3HaHHA JUIS | HABYAJIbHOI AUCIMIUTIHH.
PO3B’s3aHHS CTaHJIAPTHUX CUTYyallll, aine
HE BMIE CaMOCTIMHO aHaJi3yBaTU JEsKi
NUTAHHS, HE TIOBHICTIO TIEPEKOHIMBO
apryMeHTyBaTH CBOi BIJIOBI/, JOMYyCKa€e
HE3HAaYH1 HETOYHOCTI.
3apaxoBano/ | 70 —74/ | 3n00yBau BOJIOJIIE HaBYaJbHUM | 3100yBay Mae
3a10BLIIbHO MaTepiaioM Ha PEenpOIyKTHBHOMY piBHI | eJIeMEHTapHi HaBUYKHU
D a00  BIATBOPIOE  TEBHY  YaCTHHY | BUKOHAHHS  MPaKTHYHUX
HABYAJBHOTO Martepially 3 eJeMEHTaMU | 3aBJIaHb, NPaBUIBHO
JOTIYHUX  3B’s3KiB. 37400yBau  3HA€ | BUPIIIYE JIMIIE MOJIOBUHY
OCHOBHI TIOHATTS HABYAJIBHOTO | MPAKTUYHUX 3aB/IaHb.
MaTepiaiy, ajie Ma€e yCKJIaTHSHHs i1 9ac
BUIICHHS CYTTEBHX O3HAK BUBUYEHOTO Ta
mig ~ 4Yac  BUSBIGHHS  IPUYUHHO-
HACJTIIKOBUX 3B’SI3KiB Ta ()OPMYITFOBAHHS
BHCHOBKIB.
3apaxoBano/ | 60—69/ | 3100yBau He MOBHOIO Mipor posyMmie | 3100yBay MOKe
32/10BIJILHO NpeaMeT HaBYAIbHOT JUCIIUILTIHK, HASIBHI | BUKOPUCTOBYBATH 3HAHHS
E HEJOMIKA Y PO3KPUTTI 3MICTYy TMOHSATH. | JIMIIE B  CTAaHAAPTHHUX
3100yBay Ha/la€ HEUITKI XapaKTEPUCTUKHU | MPAKTUYHUX  CUTYyaIisX,
BIJITTOBITHUX SIBUII], BUKJIa/Ia€ CBOT AYMKH | MA€ HECTIHKI HaBUYKH
3 ICTOTHUM TIOPYILICHHSIM JIOT1KH TIOIaHHS | BUKOHAHHS — TPAKTHYHUX

Marepiany.

3aBJaHb, POOUTH OaraTo
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CYTTEBUX ITOMUJIOK.

He 3apaxoBano | 35-59/ | 3n00yBau  HempaBWJIBbHO  poO3KpHBae | 3100yBau 3IaTHAN
3 MOAJIMBICTIO FX CYyTHICTb 0a30BUX TMWUTaHb HAaBYAJbHOI | BUKOHATH JIMIIE OKpeMi
TIOBTOPHOTO JUCHMIUTIHA, JOMYCKA€ CYTTEBi 3MICTOBI | MPAKTHYHI 3aBJaHHA 34
CKJIaJaHHSA .
TTOMUJIKH, BOJIOJIIE HAaBYAJIBHUM | JOMOMOTOI0 BUKJIamava. ¥
MaTepiaiom IIOBEPXHEBO i | 3m00yBaya BIZICYTHI
bparmeHTapHO, OescuctemHe | chopMOBaHI YMIHHS Ta
BHOKPEMITIOE BUTIAJIKOBI O3HAaKH | HABUYKHU.

BHUBUYEHOTO, HE BMi€ C(HOPMYITIOBATH CBOIO
QyMKy Ta BHKJIACTH 1ii B JIOTIYHIHN
MOCTITIOBHOCTI, pOOUTH y3arajJbHEHHS Ta

BHCHOBKH.

He 3apaxoBano 3] 0—-34/ | 3100yBau He 3Ha€ OCHOBHUX IOJIOKEHb | 31100yBau BUKOHYE JIUILIE
000B’A3KOBUM HaBYaJbHOI JUCLUIUIIHM, HE BOJIOJIE | €IEMEHTH  MPaKTHYHUX
NOBTOPHUM F HaBYaJIbHUM MaTepiajioM. 3aBJIaHb, notpedye
BHBYEHHSIM HOCTIHHOI JIOTIOMOT U
AUCHUILTIHU BUKJI31aya.

—

10.

11.

12.

13.

11.IIUTAHHA IJ1A HNIATI'OTOBKH
A0 ITIOTOYHOI'O TA IMIIACYMKOBOI'O KOHTPOJIIO.

3 HaBYAJILHUI ceMecTp (IeHHa)/2 pik HaBYAHHSA (3204HA)

Moneni, siki BAKOPHCTOBYIOTHCSI B MEXAHIIII TIPH OIHCY PyXy TUT — IIE. ..

JIoBXXHHA JIiHii, IKy ONKCY€E MaTepialbHa TOYKA B TIPOIIECi CBOTO PYXY, MA€ HA3BY ...
BekTop, 1m0 € pIi3HHICI0 pajaiyCc - BEKTOpIB, MPOBEICHUX 3 IOYATKY KOOPJHMHAT JI0
MOYaTKOBOTO Ta KIHIIEBOT'O MOJIOXKECHHS MaTepiaIbHOT TOUKU

MAa€ Ha3BY ...

M’s14 3 BUCOTH 2 M OYB MIAKUHYTHI BEPTUKAJIBHO JIOTOPH III¢ Ha 3 M Ta BIIaB Ha 3eMJIIO.
HInsx Ta BeTMYMHA MIEPEMITIICHHS M 792 CKJIAAIOTh BiIIOBIIHO:

VY BUNAAKY SIKOTO PyXy MaTepialbHOI TOUKH CIIBIAAaI0Th BETUYHHHA CEPETHHOTO

3HA4YEeHHSI MOJYJISl INBUAKOCTI (V) Ta MOZIYJS CepeaHbOI MBUIAKOCTI (V)| TOUKHU?
Yy Yy

Kynbky miIKuHyIU BEpTHKAIBHO Bropy. Skuii rpadik BiAMOBiAAa€ 3aI€KHOCTI MIBHIKOCTI
KyJIBKH BiJ] 4acy, sIKIIIO 3HEXTYBATH OMOPOM HOBITPS?

SIK BU3HAUAETHCA Ta KU HAIPSM Ma€ BEKTOP MUTTEBOT IBUAKOCTI V ?

Bekrop, mo XapakTepu3ye MIBHIKICTH 3MIHHM MOJIYJIO IIBHUIKOCTI PyXy MaTepiasibHOi
TOYKH (TiJIa) Ma€ Ha3BY ...

VY BUMagKy SIKOTO PyXy MarepiajbHOi TOYKHM HOpMaibHa CKJIaJ0Ba IMPHCKOPEHHS Mae
MiHIMallbHE (HYJIbOBE) 3HAUCHHSA?

Pyx MarepiaiabHOT TOYKH, TAHICHI[iaJbHA CKIIa10Ba pHCKopeHHs sikoi . a, =0, a

HOpMaJlbHa CKJIaJ[0Ba IPUCKOPEHHS ‘5n‘ = const , €:

Ski XxapaKTepUCTUKH MaTepialIbHOl TOUKH HE 3MIHIOETHCS TIPH PIBHOMIPHOMY PYCi MO
KoJy?

Tino, kUHYTE Wi KyTOM JI0 TOPU30HTY. SIKa 3 KIHEMaTHYHHUX XapaKTEPUCTHK PyXy Tia
30epirae CBO€ 3HaUCHHS B MPoIieci pyxy?

KyToBe mpuckopeHHS pyXy MarepiajbHOI TOYKH, SIKa OOEPTAETHCS HABKOJIO HEPYXOMOI
oci, 1€ ...

JIBl TOYKM JIeKaThb Ha OJHOMY pajiyci Kojeca, sKke oO0epTaeTbcsi HaBKOJIO IeHTpa 0 3
MOCTIHOIO IMBUJIKICTIO, HA Pi3HIN BiACTaHi Bix HEeHTPY. SIKi KiIHEMaTHYHI XapaKTEPHUCTUKU
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PYXY € PIBHHMH JJIS IIUX TOYOK?

KinbkicTh cTyneHiB cB0OO 1M aOCOTIOTHO TBEPIOTO TiJIa IPH TIOCKOMY PYyCi TOPIBHIOE ...
[Ipu noctynaasHOMY pycCi BEKTOPHOIO MIpOIO KUTBKOCTI pyXy Tija € HOTo...

3a npyrum 3akoHOM HbloTOHA 3MiHA IMITyINIbCY Tia Ap TOPIBHIOE ...

SIki cunm He TpeOa ypaxoBYBaTH NpPU 3alUCy PIBHSHHS PyXy CHUCTEMH MaTepialbHUX
TOYOK?

PiBHsIHHS pyXy Tiia 3MIHHOT Macu MOe OyTH 3aIUCaHO y BUTJIAII:

SIkor0 € cucTema BiIUTIKY, IO 3B’s3aHAa 3 IEHTPOM Mac 3aMKHEHOI CUCTEMH Tis?

Mo BimOyaetbes 3 abcomoTHOIO Aedopmaiiero po3TsAry Al BITHOCHOIO 3TiAHO 3aKOHY
I'yka mpu 3aMiHi CTalIbHOTO APOTY APOTOM TOTO CaMoOro Mepepidy, ajie ynaBidi OiIbIIol
JOBKMHU 32 HE3MIHHUM HABaHTAKCHHSIM?

VY moBepxHi 3emiti Ha TUIO Jli€ cwiia TsOKIHHSA, sika gopiBHIOe 72 H. Ha Biacrani 2R Bifg
noBepxHi 3emii (R —paaiyc 3emii) Ha Tisto Oyze isiTH cUita, sika TOPiBHIOE ...

o BigOyBa€eThCS 3 CHIIOKO TEPTS, SIKa i€ HA TUIO, 10 3HAXOJUTHCS HA MOXWIIIH TIIOMIMHI,
31 3MEHIICHHSAM KyTa HaXWTy TUIOIIHHN?

VY 3aMKHEHi| cHCTeMi MOBHA poOOTa CHJI TEPTH, IO Ji0Th MK TUJIAMH 3aBXK/IH € ...
Kynbka macu m , o pyxamnacs i3 IBHAKICTIO V 3iTKHYJIACS 3 HEPYXOMOIO KYJIBKOIO TaKoi
caMoi Macu. Y aap — abCOIOTHO HENPYKHUH TIPsIMUH, 1ieHTpabHuid. [IIBUAKICTE KOKHOI 3
KYJIbOK MicCIIsl 3ITKHEHHS JOPIBHIOBATUME . ..

BinOyBaeTbes npsaMuil HEHTpaIbHUNA aOCOMIOTHO NPYKHUM yap Kyii Macu m, , 1110

pyXaeThes 13 WBUIKICTIO V, 13 HEPYXOMOIO KyJIel0 Macu m, . llIBuakicTs nepmoi Kymi
ICNIA yapy MOpiBHIOBATUME - V , SIKIIO CIIBBIIHOIICHHS Mi’K MacaMi KyJbOK Ma€ BHTJIST

VY BUMaJKy KOO pyXy Tija CHJIA TSKIHHS HE BUKOHYE POOOTY?

B koHcepBaTHBHIN MeXaHIYHII cuCcTEeMI TUIO MiCJIs EPEMIIIEHHS! BEpHYJIOCh B IOYaTKOBE
noJjioxkeHHsa. Po6oTa KOHCEpBaTUBHUX CHUJI, IO JIOTh Ha TiJIO JOPIBHIOE ...

YMoBH, 3a sIKUX 30€piraeTbcsi IOBHA MEXaHIUHA €HEPrisi CUCTEMH, 1€ ...

PoboToro sikux cun 0o0yMoBIIeHa 3MiHa MTOBHOT MEXaHIYHOI €Hepril 3aMKHEHO1 cucTeMu?
Ska BenmMurHA € MIpOIO THEPTHUX BIACTUBOCTEH Tijla IpH 00epTaIbHOMY pycCi Tina?

SIK 3MIHUTBCS MOMEHT 1HEpIIii MaTepianbHOI TOYKM MPH 301IbIIEHH] 11 BiJICTaHi 0 ocl
obepranHus y 2 pa3u?

MOMEHTOM CHJIH BiIHOCHO OCi Ha3UBAIOTh ...

3aKkoH AUHAMIKH 00EPTAIBHOTO PyXy aOCOIIOTHO TBEPAOTO TLJIa BITHOCHO HEPYXOMOI OC1
Mo>ke OyTH 3alTUCaHUN Y BUTIISIL:

MoMeHT iMITyJTbCy a0COFOTHO TBEPJIOTO TijIa BIAHOCHO OC1 JIOPIBHIOE ...

Jlo mumiHApy, KyJIi Ta KiIbIs, SIKi MAlOTh OJTHAKOBI MacH M paJliycH, MPUKIAIeH] OJHAKOBI
MOMEHTH CHJI. SIKe 3 TII PyXaeThes 3 OUTBIITMM MPUCKOPECHHSIM ?

@irypuct 00epTaeTbcs HaBKOJIO BEPTUKAIBHOT OC1 3 BUTATHYTUMH B 01K pykamu. SIKIo
CIIOPTCMEH MiJiiliMe PyKH BrOpY, MOMEHT iHepIii Tija 3MeHIIMThCS Bix [, 10 [, . SIkiy

CKUIBKH Pa3iB 3MIHUTHCS MIPU 1IbOMY YacTOTa 0OepTaHHs?

3 ozxHOrO piBHA h MOXMIIOT IVIOIMHYN CKOUYIOThCS 0€3 KOB3aHHA 00pYyY, IIMIIIHID 1 KyJIs.
Sxe 3 T Oyne Matu OLIBITY MIBUAKICTh HAPUKIHII TUTIXY?

SIK 1 3 SIKUM IPUCKOPEHHSAM MOBUHEH pyXaTucs Ii¢T, 100 Bara nacaxupa y jmidri
3MEHIIWIACH YABIY1?

SIKo10 € 3alIeXKHICTh BiALIEHTPOBOI CHIIM 1HEpIii BiJ BiACTaHi 10 OCi 00epTaHHS CUCTEMH
BIITIKY?

3a K01 YMOBH Ta B sKiil cucTeMi BiJUIIKY Ji€ Ha Ti1o cuina Kopionica?

Ha rerny Teuiro B okeaHi, 10 CIIpsIMOBaHa 3 €KBATOPY JO MIBHIYHOTO IMOJIOCY i€ CUjia
Kopiouica, sixka HampaBjeHa Ha ...

INapocTaTuyHMI THCK PiAMHN BU3HAYAETHCS 32 (OPMYIIOI0

S0 y crnonydeHi NOCyAHHI HAJIUTI PIAUMHM 3 PI3SHUMH TYCTUHAaMU p; 1 0, , IPUUOMY
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> TO BUCOTHU CTOBITYMKIB PIAUH Y IIOCYAUHAX 3B’ A3aHi CIIIBBIIHOLICHHSM ...
2 1> y Y

Pinuna Teue ropuzoHTaIBHOIO TPYyOOTO 3MiHHOTO miepepisy. [Ipu mpomy di = 2d> (d —
AiameTp TpyOu). Sk iy CKiUIbKH pa3iB Bipi3HAETbCA CTATUYHHNA TUCK P; MOPIBHSAHO 3

TUCKOM Dy ?

SIkuit xapakTep Ma€ Tedis piIuHU y TpyOl Ipu 3HaueHHi uncia PeitHonbaca Hukye
KPUTHYHOTO?

[ToctynaTu, siKi JIe’KaTh B OCHOBI T€Opii BiIHOCHOCTI — II€ ...

3a SKUM MPUITYIICHHSAM 30epirae y peIaTUBICTCHKHIA TUHAMIII CBOIO (hOPMY OCHOBHUM
3aKOH JUHAMIKH?

OpnuHutero BUMIpIOBaHHS TeMIiepaTypy y Mi>KHApOIHIM CHCTEMI OJIUHUIIB, € ...

[Ipu i306apHOMY TIpoIIeci y ra3i HE3MIHHOO 3aJIUIIAETHCS BEJTHYUHA. . .

PiBusinas MenneneeBa — Kianeiipona Bupaxae ¢popmyna:

B ogHaKoBHX OCYAMHAX TPU OJTHAKOBUX TEMIIEPATypaxX 3HAXOSATHCS OJJHAKOBI MacH
BoaHI0 Ho, kucHio O, a3oty N> Ta BoasHoi mapu H,O. (MossipHi Macu BiJIOBITHO
nopiBH0IOTE 2+ 1073 kr/Momb, 32-107 Kr/™MOME, 28-107 Kr/™MONE Ta 18107 Kr/MOMB). B
MOCY/IMHI 3 IKMM 13 Ta3iB THCK Oy/e HaHOUTbIuM?

Temmneparypa ieanbHOTo ra3y € Miporo ...

3 nHaBeaenux rasis (He, N2, H>O, O,) Oinbliie 3HaUu€HHS BHYTPIITHBOT €HEPTii Mpu
OJTHAKOBIi TeMIepaTypi Ma€e MoJb ... (I'a3u BBakaTH i1eaIbHUMHU. )

Ska moust Bif BCi€l KIHETHYHOI €HEPTii mpuIagae Ha 00epTATBHUMA PyX JTBOXaTOMHOI
MOJIEKYJIH 3 )KOPCTKHUM 3B’ SI3KOM?

Sk 3MIHUTBCS HAWOUTBII WMOBIpHA IMIBHAKICTH MOJEKYJ 1/I€aJIbHOTO Ta3y, SIKIIO0 HOTo
abCoJII0THA TeMIlepaTypa 3pocTe y 2 pa3u?

SIka 3 HaBeJIeHNX Ha PUCYHKY KPUBUX MPABUIBHO BiOOpaxye P

3aJIeKHICTh aTMOC(EPHOTO TUCKY BiJl BUCOTH HAJ PiBHEM MOPS

(6apomerpuuny Gpopmyiy)?

ATMOchepHe TOBITPS — CKIIQIAETHCS 3 IEKUIBKOX Tra3iB, y TOMY 4HCHi 3 KHCHIO O2,
BoasiHOI mapu H>O, azoty No, Byraekucioro razy COsz. Y MOneKys SIKOro 3 Ta3iB cepeaHs
KBaJIpaTU4YHA MIBUJKICTh XaOTUYHOTO PYXy MOJIEKYJ IpH JaHli TemrepaTypl HOBITPs
OyJile HAMEHIIIO0?

V sBuII B’SI3KOCT1 311MCHIOETHCS TIEPEHECEHHH . . .

PiBHSIHHSIM SIKOTO TIpOIIECY MEPEHOCY € 3akoH Dyp’e?

Judy3sis B razax BigOyBa€eThCs MIBUILIE MPH MM1IBUILIEHH] TEMIIEpAaTypU PEYOBUHH,
BHACJIJOK TOTO, IO ...

3aKiHYUTh (YOPMYITIOBAHHS MEPLIOTO 3aKOHY TepMOANHaMIKHU: KiJbKICTh TEMJIOTH, 1110
nepeana CUCTeMI, ie Ha 3MiHy 11 BHYTpPIIIHBOI €Heprii Ta ...

Sxwuii BUTTISAI Ma€e piBHAHHA [-T0 3aKOHY TEPMOAMHAMIKH Y BUIIAJIKy 130XOPHOTO Mpo1iecy?
SIK 3MIHIOETBCS BHYTPIILIHS €HEPris 11ea’abHOro ra3y B mpoleci Horo i306apHoro
pO3IIKMpPEHHS?

BuyTpimns enepris rasy, skuii orpumMaB Bij HarpiBHuka 40/[x Temnoru, 301UIbIIMIaCch HA
15x. PoGoTa, siKy BHUKOHAB Ta3, JOPIBHIOE ...

I'a3 mommproetses BaBivi. PoboTa, SiIKy BUKOHY€E ra3, HaiOIbIIa, K0 IpoLec
nomwupeHHs € ... (BkasiBka: ckopucTaiitecs rpadikaMu pi3HHX MPoIeciB Ha p-V miarpami,
MIPOBEICHUMH 3 OJIHI€T TOUKH Ta Bi10OpaKEHHSIM POOOTH Ha HHX)

VY sxoMy 3 mpoIieCiB BiI0YBA€THCS HAMOIIBIIT IOBHE MTEPETBOPEHHS OTPUMAHOI Ta30M
TEIJIOTH B poOOTY?

TennoeMHICTh TiJIA - TI€ KUTBKICTh TEIUIOTH, SIKa IMOTPIOHA JIJIsl HarpiBaHHS HOTOo Ha ...

3 naBenenux rasis (He, N2, H>O, O») Haii0i1b11y MOJISpHY TeruioeMHicTh Cy Mae ...
MoutsipHi  TETUIOEMHOCTI KHCHIO 1 BOJIHIO OJIHAKOBI 1 JOPIBHIOIOTH Cy = A r. INutoma
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TEIUIOEMHICTh KHCHIO MTOPIBHSHO 3 TUTOMOIO TETIOEMHICTIO BOJHIO € ...
[Tig gac agiabaTHOTO CTUCKAHHS Ta3y WOTO TeMIiepaTypa ...
PiBHsiHHs anmiabaty y 3MiHHEX (p,V) Ma€e BUTIISI:

Ha pucynky 300pakeHuii Xi1 ABOX KpUBHUX. [30Tepmi
BIJINIOB1/Ia€ KpUBA ...

3rigHO APYroro 3aKOHY TEPMOJMHAMIKA HEMOKJIMBUN KOJIOBHI MPOIIEC, €UHUM
KIHLIEBUM PE3yJIbTATOM SIKOTO € ...

[lo BinOyBaeTbes 3 K.K.J. TEIUIOBOI MAalIMHU MPH 3HIKEHHI TEMIIEPATYPH XOJIOAUIbHUKA?
Miporo HEBIMOPSAIKOBAHOCTI CUCTEMHU MOJICKYJI € i ...

[Tpu npoTikarHi 000POTHOTO MPOIECY Y 3aMKHEHIH CHCTEMi EHTPOIIisI CUCTEMH ...
PiBHSIHHS cTaHy peanbHOIo ray HOCUTh Ha3By ...

PedoBuHy 3 ra301m01i0HOTO CTaHy B PiJKWii 32 paXyHOK CTHCKaHHS 0€3 0XOJIO)KeHHS
MO>KJIMBO NEPEBECTH, SKIIO Temreparypa rasy T mopiBHSIHO 3 KpUTUYHOIO TEMIIEPATYPOIO
Tk € ...

BennuuHy 10AaTKOBOrO TUCKY, BUKIIMKAHOTO KPUBU3HOIO IMOBEPXHI PIAMHU HAJA€
dbopmyna ...

XapaKTepHOIO 03HAKOIO (ha30BOr0 MEePexo Ly MEPLIOro POaYy € HAsIBHICTS ...

KpuBa ¢a3oBoi piBHOBaru ,,TBepe TUIO — piJiIiHA ~ 3aKIHYY€ETHCA ...

Sk HeoOX1AHO 3MIHUTH BIICTaHb MIX 3apsiiaMu, 100 cuiia iX B3aEMOJIil He 3MiHUIIACS
MIPU 3MEHIIICHH] BEJIMYMHU OJHOTO 3 3apsiB y 4 pazu?

O3HaueHHSM MOHATTSA  “BEKTOP HAINPYKEHOCTI €JIEKTPHUYHOIO MO “ €

dhopmyna:

Jnst 1K01 XapaKTEPUCTHKH T10JI1 TOYKOBOTO 3apsIy € XapaKTepHOIO 00EpHEHO
MpOIopLiiHa 3aJeXHICTh B1Jl KBaJIpaTy BiACTaH1?

EnexktpuuHe mosie yTBOpeHE pIBHUMH 32 BEIMYHMHOIO TOYKOBUMH

3apsimaMM (, Ta (,. SIKi 3HaKW MaroTh 3apsad, SKIO y Touli M M

BEKTOp HAIpPYXEHOCTI E Mae HalpsM, yKa3aHUi Ha PUCYHKY?

. F

HanpysxeHicTb 105 y IpocTopi MK ABOMA MapaeIbHUMH HECKIHYEHHUMH PIBHOMIPHO
3apsKEHUMH TUIOIMHAMY 3 PIBHOIO 3@ BEJIMYMHOIO Ta MPOTUIIEKHOIO 32 3HAKOM
MMOBEPXHEBOIO TYCTHHOIO 3apsi/IiB Haae popmya:

Yomy 3a Teopemoro I'ayca AOpiBHIOE TOTIK BEKTOpa HAMPYXEHOCTI KpPi3hb 3aMKHEHY
chepuuHy MOBEPXHIO, KA OXOIUTIOE N TUMOTIB?

EHepreTn4Horo XapakTepUCTUKOIO €JIEKTPOCTaTUYHOIO MOJI € Horo ...

[ToTreHtian enekTpOCTaTUYHOTO 1Mok B MI>KHAPOIHIN CUCTEMI OIMHUIL BUMIPIOETBCA Y ...
[Nonspuzanis, sika BAHUKAE B 1€JIEKTPUKAX 3 HOJIPHUMH MOJIEKYJIaMU MA€ Ha3BY ...
HanpysxeHicTb mosist Ti€el camoi CUCTEMH 3apsiliB y BaKyyMi MOPIBHSHO 3 HAINpPYXEHICTIO
HOJIS Y A1€TIEKTPUKY 3aBXIH € ...

BinHocHa nienexkTpuyHa NPOHUKHICTD J1€IEKTPUKA TOPIBHIOE BIIHOMICHHIO . . .

IIpu BHECEHHI IPOBIAHNUKA y 30BHIIIHE €NEKTPUYHE TOJIE€ CIIOCTEPIraeThCs SIBUILE. ..
Hamnpy>keHicTb moJist ycepenuHi 3aps,KeHOTo MPOBIAHUKA MTPU PIBHOBA31 HAIAHOTO HOMY
3apsay AOPIBHIOE ...
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Jlost IKOT cuCTEeMU 3apsJiiB HaBeAeHUH rpadik BiqoOpaxye
3aJICXKHICTH MOTCHINIATY eIEKTPUYHOTO OIS BT BiICTaHi?

O3HaueHHs MOHATTS ,,eJIEKTPOEMHICTh KOHEHcaTopa ~ Hajgae Gopmya

[Ipu napanenbHOMYy 3’€HaHHI KOHJEHCATOPIB X CyMapHa €MHICTh:

[Tnockuit KOHAEHCATOP CKIIAAETHCA 3 TBOX KPYTJIHMX IUIACTHUH. SIK 1y CKUIBKH pa3iB
3MIHUTBCS HOTO €JICKTPOEMHICTD, SKIIO PaAlyC IJIACTHH 3MEHIIIUTH YTPUUl, a IPOCTIP MiXK
TUTACTUHAMU 3aIIOBHUTH JII€IEKTPUKOM 3 € =37

[Tnockuit KOHAECHCATOP BiNIMKHYJIU BiJI [PKEpesa HalpyTH, a MOTIM 3MEHIIWIIN Y IBivi
BiJICTaHb M IIJIACTUHAMHU. SIK 3MIHIOETHCSI IPU [ILOMY €HEPTis €NeKTPUUHOTO MO
KOHJIeHcaTopa?

BekTopHOI0 XapaKTEepUCTUKOIO CTPYMY € ...

O3HaueHHs MOHATTSA ,,l'YCTHHA CTPyMy ~ Hazae Gopmya:

3 HaBegeHux yMoB: A) dp=Const; b) j=Const; B) ep.c.#0;

I') I=const ymoBaMu MATPUMKHU MOCTIHHOTO CTPyMY y KOJIi € YMOBH

OpuHMIIeI0 BUMIPIOBaHHS €IEKTPOPYIIIHHOT CHUITH JKepesa cTpyMy B MiskHapoJHii
CHCTEMI OJJMHHUIIb €:

Po6oTor10 SIKUX CHUJT BU3HAYAETHCA EIEKTPOpYIiifHa Chla Kepena CTpyMmy?
HeonHopinHOIO HA3MBAIOTH AUISHKY KOJIA, HA SIKIl TIFOTh CHIIH . . .

OpnuHuIEI0 BUMIPIOBaHHS TUTOMOTO OIOPY MPOBIAHUKA Yy Mi>XKHApOAHIN CUCTEM] OJTMHUIID
€...

[Tpu mocninoBHOMY 3’€IHaHHI ACKITBKOX OKPEMHUX OIOPIB 3arajibHa MPOBIAHICTD JUISHKH
Koua ...

3aranbpHUIA OMip 300paKeHOI HAa PUCYHKY
JTSTHKA KOJIa JIOPIBHIOE

4 Om 4 Om

SIkmii XxapakTep HOCUTH 3aJICXKHICTh OMOPY NMPOBIAHKKA BiJ TeMIEpaTypu?

3akoH OMa 711 HEOAHOPITHOT AIITHKY KOJIa Ma€ BUIJISL:

3rigHo 3akoHy Jlxoyns - Jlenna y nudepenuianbHiid (popMi MUTOMA MOTYXKHICTh CTPYMY
JIOPIBHIOE ...

[lepure npasuiio Kipxroda € Hacniakom 3aKoHy 30€peKeHHS ...

Poboty cTpyMy Ha OAHOPIAHIN AUIAHII KOTa Hagae Gpopmyna:

Po3psia, axuil icHye TUTBKY i 11€10 30BHIITHBOTO 10HI3aTOpa Ma€ Ha3BYy ...

bnuckaBka € NpUKIIa0M caMOCTIHHOTO Ta30BOI0 PO3PSNY, IKHUH € ...

4 HaBYAJbHUI ceMecTp (IeHHa)/3 pik HaBYaHHSA (3204YHA)

MarHsiTHe 1ojie yTBOPIOETHCA ...
MowmeHT cuJl, Mo Al€ Ha paMKy 31 CTPyMOM Y MarHiTHOMY TOJII MMPUAMAE MaKCUMaJIbHE

3HAYEHHs, SIKIIO KyT MIXK BETOpaMH p,, Ta B JOpIBHIOE ...

SIka 3 XapaKTepUCTHK MarHiTHOTO MOJISI HE 3aJIeXKUTh BiJl MAarHITHUX BJIACTUBOCTEN
PEUOBHHH, B IKili CTBOPEHO MarHiTHe noe?

OnuHUIeI0 BUMIPIOBaHHA BEKTOpa HANPY>KEHOCTI MarHiTHoro mois y MikKHapoaHin
CHCTEMI OJMHUIID € ...

BenuuuHa cuiy, 110 i€ Ha MPOBITHUK 13 CTPYMOM y MarHiTHOMY TOJII BH3HA4aeThCs 32
3aKOHOM ...

®opmyIoro, siKka BU3HA4Ya€e CUITy AMIEpac€ ...
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Ha pucyHky mokasaHi mepepi3d TpbOX MpPSIMUX HECKIHYEHUX :
npoBigHUKIB (A, B ta C), Mo SKMM TeuyTh OJJHAKOBI 38 BETMUYHUHOIO

ctpymu. Hanpsim cunu, o gie Ha npoBigauk C 3 60Ky MarHiTHUX ﬁ_é_,z
MOJIiB NPOBIAHMKIB A Ta B mpu 3agaHux HampsMax CTpyMiB A 3 l B
CIBIMAJA€ 3 HAPSMOM BEKTOpA ... @ : @

3axoH bio-CaBapa-Jlamaca y ckanspHiii opmi Ma€e BUTIISIA: ...

BenmnurHy MaruiTHO1 1HIYKIIIT MOJIS KOJIOBOTO MPOBIAHUKA 13 CTPYMOM Y IIEHTPI KOJIa
Hajgae Gopmyna ...

MarsiTHe 1oJie € OMHOPIAHUM, SIKIIIO BOHO CTBOPEHE CTPYMOM, III0 TPOTIKAE IO ..
HanpyskeHiCTh MarHiTHOro MoJIsi, CTBOPEHOI'0 CTPYMOM / y Cepe/iiHi COoJIeHoia,
BH3HAYAETHCS 32 (HOPMYJIIOIO

Cuna JlopeHua, 10 /i€ Ha 3apsIKeHy YaCTUHKY, SKa PYXa€ThCsl B MarHiTHOMY I10JIi,
TOPIBHIOE HYJIIO, SIKIIO

SIKI110 YaCTHHKA BJIITa€ B OAHOPIIHE MAarHiTHE 10JIe IEPIEHIUKYIIAPHO 10 JIHIH
MAarHiTHOI 1IHAYKIIi1, TPa€KTOpI€lO i pyXy €

JIBa eJEeKTPOHU PyXalOThCsl B OJHOPIAHOMY MarHiTHOMY HOJi MO KOy, IPUYOMY pajiiyc
KOJ1a IIEpLIOro eJEeKTPOHA y JIBa pasH OinbIIuii 3a pajiyc apyroro kona (R;/R, =2). Jus

HIBHIIKOCTeﬁ OUX YaCTHUHOK CIIPaBCIJINBC CHiBBiIIHOHIeHHSI:
JIBa eNEeKTPOHHU PYXalOThCS B OJAHOPIAHOMY MAarHiTHOMY ITOJIi IO KOJY, MPHYOMY pajiyc
KOJ1a NEPIIOro eNeKTPOHA y JBa pa3u OLIbIIMK 3a pajiyc Apyroro koma (R, /R, =2). Jus

nepiofiB 00epTaHHS IUX YACTHHOK CIIPaBEAJIMBE CITiBBITHOIICHHS:

MarsiTHUN NOTIK Yepe3 3aMKHEHY TIOBEPXHIO IOPIBHIOE ...

Benuunna enexTpopyIniitHOi CrtH iHAYKIT 3a1eKUTh BIJ ...

Hanpsm EPC inaykuii BU3Ha4Ya€eThCs 32 IPABUIIOM ...

3a 0,5 ¢ MarHiTHUH MOTIK, SIKUM NpPOHM3Y€e KOHTYp, 30inbmmBes Bix 1 BO mo 5 BO.
3nauenHs EPC inaykuii, 10 BUHUKA€E P LIbOMY B KOHTYPI, IOPIBHIOE:

3anexHicth Mixk EPC caMoiHAyKITii Ta IIBUAKICTIO 3MIHH CHITM CTPYMY Y KOHTYPI €...
[{o BimOyBa€eTHCS 3 IHIYKTUBHICTIO COJICHOI1a TPU BHECEHHI CTAJIEBOTO OCEPE s ?

SIK 3MIHIOETBCS €HEPTis MArHITHOTO TIOJISl COJIEHOI1a TIPY 301IbIIIEHH] CHIIA CTPYMY B
HbOMY B 3 pasu?

HesnauHo miCHITIOIOTH 30BHIIIIHE MAarHITHE MOJE ...

SBuIIE MarHiTHOTO TICTEPE3UCY CIIOCTEPITAETHCS Y

Jnist fiaMarHeTHKiB CIpaBeTUBI HEPIBHOCTI. . .

PiBusiHHS MakcBenia 1jis €JIeKTPOMAarHiTHOTO TOJIs, SIKE BIIOOPaKye MOMIJIHBICTh
YTBOPEHHS MarHiTHOTO OIS €IEKTPHYHUM, MA€ BUTIISL;

PiBusiHHS MakcBemia jist €JIeKTPOMAarHiTHOTO TOJIsI, SIKE BiIOOpaKye BUXPOBUH
XapakKTep eJEKTPUIHOTO TOJIsl, YTBOPEHOTO 3MIHHUM MarHiTHUM TIOJIEM, Ma€ BUTIIS;
[{uxriyHa yacToTa TOYKH, SIKa 31HCHIOE TAPMOHIYHI KOJIMBAaHHS 3 TiepioioM T=2 ¢
JOPIBHIOE: . ..

3akoH, 3a SKUM BIZOYBAIOTHCS KOJMBAaHHS TOYKM Mae€ BUA: X = 2 sin 5t (cm).
MaxkcumanbHe 3HaYeHHS TPUCKOPEHHS TOYKHU JOPIBHIOE: . . .

Enepris KonuBanbHOTO pyXy, AKIIO aMIUTITY1y KOJMBAaHHS 3MEHIIUTH B 2 pasH, a
4acTOTY 30UTBIINTH y 4 pa3u:

[IpaBUIIEHO ONMHCY€E BUMYIIICHI TAPMOHIYHI KOJUBAHHS PIBHSIHHS:. ..

SIKII0 MpH IHIIMX PIBHUX YMOBaX 3MEHIIUTH KOe(illieHT 3aracaHHs O, pe30HaHCHA
9acTOTa BUMYIIICHUX KOJMBAHb

Touka mpuiiMae y4acThb y ABOX B3a€MHO MEPHEHIUKYIISIPHUX KOTMBAHHSAX OJHAKOBOI
9aCTOTH, OJHAKOBOI aMILTITYA¥ 3 pi3HHICIO (a3 A9= T 7. TpaeKTOPi€r0 TOUKH €:
JlonaroThes ABa KOJMMBAHHS OJTHOTO HAMPSAMKY Ta Mepiory. AMILTITYIa pe3yIbTyI0uoro

KOJIMBaHHs JIOpiBHIOBaTUME A = /A + A} npu pisnui ¢as ...
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Sk 3MIHUTBCSA MIEPi0J] KOJMBAaHb KOJIMBAILHOTO KOHTYPY, Y IKOMY 1HITYKTUBHICTh
3MEHIIMIIN Y YOTUPHU pa3u (OIip He BpaxoByBaTu)?

SIka 3a7eXHICTh ICHY€E MIXK YaCTOTOIO KOJIMBAaHb y KOJUBAJILHOMY KOHTYPI Ta HOTO
€JIEKTPOEMHICTIO?

[IpaBuiIbHO OMUCYE BIACHI KOJMBAHHS Y KOJMBAJILHOMY KOHTYP1 PIBHSIHHS ...
YMOBOIO BUHHKHEHHS PE30HAHCY Y KOJUBAILHOMY KOHTYPi, OTIOPOM SIKOT'O MOXHA
3HEXTYBATH € ...

[py>xHi noNIEepeyHi XBHJIi MOXKYTh PO3IIOBCIO/KYBATHCS ...

[Tpu po3MOBCIOKEHH] XBUITI MIEPIOIUYHICTh KOJIMBAHb Y Yacl 3a/1a€ThCS
O3Ha4yeHHS MOHATTS «TYCTHHA TIOTOKY €HepTii» Hamae popMyiia:

[Ilo Bu3Hauae BekTop YMoBa-IloiiHTiHra?

VY 300pakeHOMY Ha PUCYHKY BUIAJKY CIIBBIIHOIICHHS
HIBUAKOCTSMH CBITJIa MA€ BUTJISI. . .

MiXK

3 SKOro 3aKOHY BUIUIMBA€ 3aKOH 0OOPOTHOCTI CBITJIA. ..

SIBuIlle MOBHOT'O BHYTPIIIHBOTO B1IOMBAaHHSA MOXKE CIIOCTEPIraTUCS TUIbKH, SKIIO. ..

SIK 3MIHIOETBCS KYT 3aJIOMJICHHS CBITJIa IPH TIE€PEXO/JIl CBITIA y CEPEJOBUIIE 3 MEHIINM
MOKa3HUKOM 3aJIOMJICHHS?

[IBHAKICTB CBITIIA y CKJIi 3 @0COJIFOTHUM MOKa3HUKOM 3aJIOMJICHHS 1,5 TOpiBHIOE:
VYKaxiTh NpaBUJIbHE CIIBBIJHOLIEHHS M)XK YaCTOTaMH XBWJIb BUJIUMOTO CBITJIA

J1o siBUIL, B SIKMX MPOSIBIIETHCS XBUIIbOBA ITPUPO/IA CBITIIA, HAJIEKATH SIBUILA

[IpuHUIMI HE3aNneKHOCTI CBITJIOBUX NMPOMEHIB (CyNepIio3ullii) HOPYIIY€EThCS IPU SBUII. . .
3abapBieHHs MOBEPXHI MUJIBHOI TUTIBKH MOSICHIOETHCS SBULIEM ...

JIBa mxepena cBiTiia 000B’I3KOBO KOTE€PEHTHI, SKIO

OnTtryHa pi3HULA XOAY ABOX MPOMEHIB y ckiii (n= 1,5) HOPiBHIHO 3 IX T€OMETPUYHOIO
PI3HULIEIO X0y €

YMOBY MakCcUMyMy TIpH CIIOCTEpEKEHHI 1HTepdepeHLii ABOX KOrepEeHTHUX XBHJIb MOXKHA
3amuCcaTH y BUTJISIII:

JIB1 HEKOT€pEHTHI CBITJIOBI XBHIII 30y/KYIOTh Y JIEAKIH TOUI IPOCTOPY KOJTUBAHHS
OJIHAKOBOT aMIUTITY/Ii. |HTEHCHBHICTB CBITJIA Y TOYIIl TOPIBHIOBATUME:

JIBi KOTrepeHTHiI CBITOBI XBWJII 30Yy/UKYIOTh y JEAKii TOYI TNPOCTOPY KOJMBAHHS
OJIHAKOBOT aMIUTITyAW 3 pi3HUIEI0 (a3 piBHOW 7. [HTEHCHUBHICTh CBITJIIAa y TOWII
JOPIBHIOBaTUME: ...

IIpu cnocTtepexeHHi iHTepQepeHIiitHOI KapTHHU BiJ JBOX JDKEpen CBiTia BiacTaHb d
MDK HUMHU 30UIBIIMIM yaABiYi. SIk 3MiHWIAcCS TpH [bOMY IIMpUHA iHTepPepeHLiHHOT
cMyTH (BiZICTaHI MK IBOMa CyCiTHIMH MakCUMyMaMu) ?

VYcTaHoBKa i1 CIIOCTEPEKEHHs Kijlelb HBIOTOHA OCBITIIIOETBCS MOHOXPOMATUYHUM
CBITJIOM. TIOBITPSHUAN MPOCTIp MK JIIH30I0 1 CKIISHOIO TUTACTUHKOIO 3alOBHUJIM BOJIOIO
(mokazuuk 3anomieHHs n=1,33). Sk npu bOMy 3MIHUIKCS pajiycu Kijeub HproToHa?
[Ipu cnocrepexxeHHi i1HTepdepeHIii Bl JABOX KOIEpEHTHUX JKepes OuIoro caiTia
LEHTPATbHUHN (HYJIbOBUI) MAKCUMYM E€..

[Ipu cnioctepexeni nudpakiii Ha KPYrJIoMy JUCKY B LIEHTP1 €KpaHa 3aBKIu
CIIOCTEPITa€THCA. ..

Skoro OyJie IHTEHCUBHICTD CBITJIA Y TOYIIl HA OC1 KPYTJIOTO YTBOPY, SKILO MPU PO30UTTI 3
1i€1 TOULl BIAKPUTOT YaCTUHH (PPOHTY XBUJII HAa 30HU PpeHens y 0TBOPi MICTAThCS 3

30HU @penens?

YMOBY MakcUMyMy TpH Tu¢pakiii Ha MUIHHI Hajae Gpopmya

(a — mmMprHa MWINTKUHY; d — MOCTiHA (T1epioj) IpaTKN)

o BinOyaeTses 3 MacmTaboM AUppaxIiifHOT KApTUHKH, OTPUMAHO] 3a JOTIOMOT' 00

T paKIifiHOT PeIIiTKY, TP MEPEKPUTTI KOXKHOI APYTOi IMIUTMHYU (30UIBIIEHH] ITepioay



64.

65.

66.

67.
68.
69.
70.
71.

72.
73.

74.
75.

76.

77.
78.
79.

80.
81.

82.
83.

&4.
85.

86.

87.
88.

89.

90.

22

peuriTKky y aBa pa3u)?
YMOBy criocTepeskeHHsI TOJIOBHUX MiHIMYMiB nipu Audpaxiiii Ha audpakuiiHiil penriTii
Hajsae hopmyIa:

Ha pudpakmiiiny pemiTky majgae HopMajabHO Oiie CBITIIO. B TU(PAKIIHIN KapTHHI, sSKa
CIIOCTEPITraeThCs, OJIMKYE A0 LIEHTPY PO3TAIIOBaHI CMYTH, KOJIIP SIKUX € ...

Ha pucynky 300pa)keHa 3aj1eKHICTb nA 3

MOKa3HMKA 3JIOMJICHHS JTieJICKTPUKA BijI
JIOBKMHU XBHJIl. AHOMaJbHIN nucrnepcii Ha
rpadiky

BiZIOBiae 001aCTh

IIpu HoOpMmanbHIN aAucrepcii CBITJIAa BeIMYMHA TIIOKa3HUKA 3aJOMJICEHHS CBITIA Y
CEpEOBHIII 31 3pOCTAHHIM JOBKUHH XBUJII. ..

SIKMM ONTHYHUM SIBUIIEM MOJKHA TOSICHUTH PO3KIAJaHHs OLIOTO CBITIA y CHEKTp 3a
JIOTIOMOT OO0 TIPU3MH. ..

Haii6inpmmit koediieHT 3aJOMIICHHS 7S CKJIa Ma€ TPOMIiHb. ..

Jlnist po3kiaianHs Oi10TO CBITJA Yy CIIEKTP MOKHA BUKOPHCTATH SIBUIIIA . ..

3riiHO 3aKOHY byrepa iIHTCHCHBHICTD CBITJIa B 3QJIKHOCTI BiJl IUISAXY B PEUOBUHI
3MIHIOETHCS ...

bnakuTHuit KOJip HEOA MOSICHIOETHCH ...

3riiHO 3aKOHY Penest 3ajmeXHICTh IHTEHCUBHOCTI PO3CISTHOTO CBITJIA BiJl IOBXXKWHHU XBUJI1
MIPU MOJICKYJISPHOMY PO3CiIOBaHHI Ma€ BUTIIA. . .

SBuiIe, O CBIAYUTH MIPO MOTIEPEUHICTh CBITJIOBUX XBHIIb, MA€ HA3RBY. ..

3a 3akoHOM Mamioca MakcHMaibHa IHTEHCHBHICTH CBITJIA, SIKMHA TPOWIIOB Kpi3b JBa
MOJISIPU3ATOPa CIIOCTEPIra€ThCs, SIKIIO KYT MK TUIOIIMHAMH TOJISIPU3AaTOPIB JOPIBHIOE

[Monspuzarop 1 aHamizaTop po3TalIOBaHO MiaA KyToM 0=45°(cos45° =\64 ). Ha

TOJISIPU3ATOP Maa€ MPOMiIHb MPUPOTHOTO CBITIA IHTEHCUBHICTIO lo. Tlicis mpoxomkeHHs
Kpi3b CHCTEMY IHTEHCUBHICTh JIOPIBHIOBATHUME. . .
KBanToBy npupojy cBiTia miATBEpAKYIOTh SIBUIIIA. . .
AOCOIOTHE YOPHE TiJI0 — TiJIO, CIIEKTPabHA MOTIMHATBHA 3IaTHICTh SIKOTO JIOPIBHIOE ...
3rizHo 3akoHy BiHa mpwu 301/IbIIEHH] TeMITepaTypH Tijia JOBKWHA XBUJI1, IO BiJIMOBIIa€
MaKCUMYMY CIIEKTPaJIbHOT BUIPOMIHIOBAJIBHOT 3aTHOCTI. . .
BunpominroBanbsHa 31aTHICTh Re aGCOIIOTHO YOPHOTO Tija 3aJI€KHTh BiJ. ..
10. Ilpu 3pocTaHHi TeMIepaTypH Tija y JBa pas3H, iIHTerpajbHa BUIIPOMiHIOBAJIbHA
3/IaTHICTH TETVIOBOTO BUIPOMiHIOBAHHS 30UIBIIYETHCA Y ...
12. Enepris kBanta ¢ionetoBoro cpitina (A=0,35 MKM) MOPIBHSHO 3 €HEPTri€l0 KBaHTA
yepBoHOTO cBiTNIA (A=0,7 MKM)...
Immynbe GoToHy 06UMCTIOETHCS 32 (OPMYIIOIO. . .
Haiibinmbry Macy Mae KBaHT CBITJIa, KOJIIP SIKOTO € ...

2
Bupas jy — "Vmax opisHioe. ..

2
Po6ota Buxomy enexkTpoHiB 3 Boib(ppamy, cpiGia, HATPitO 1 Kajito JOPIBHIOE BiAMOBIIHO
4,5 eB; 4,7 eB; 2,3 eB; 2,0 eB. IIpu ogHakoBiii 4acTOTi CBITJIa HalOLIbINE 3HAYCHHS
MaKCHUMaJIbHOT KIHETHYHO1 €Heprii OymyTh MaTH (hOTOEIEKTPOHH, 1110 BUJIETIIH 3...
Binx goro 3anexuth 4epBOHA TPAHUIISI 30BHIIIHEOTO POTOCHEKTY. ..
[Tpy KOMIITOHIBCBKOMY PO3CiFOBaHHI PEHTI'C€HIBCHKUX MPOMEHIB 3MiHA JJOBKHHH XBHUTI
ALk =\ —)\, 3aJNCKHATH Bif ...

3MiHYy JOBXHMHH XBHJI1 TIPYU KOMIITOHIBCBKOMY PO3CiIOBaHHI PEHTT€HIBChKUX IIPOMEHIB Ha
PEYOBHHI € Pe3yIbTATOM. ..
[Tpu ogHAKOBII IHTEHCUBHOCTI CBITJIa OUIBIIIOTO TUCKY 3 OOKY CBITJIa 3a3HA€E MOBEPXHS,
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AKa €. ..

Ha pucynky mpencraBineHi JBi  BOJBT-
aMIIepHI XapaKTEPUCTUKU (OTOCIEMEHTY,
AKI OTpUMaHI NpPU OCBITJIICHHI HOTO CBITIOM
pi3HOi 4YacTOoTH. MeHId YacToTi XBHII 2
BiZmoBigae rpadixk ...

»
>
17

SIki BIaCTHUBOCTI MiKpPOYACTUHKU MOKHA OOYHMCIUTH 32 JOMOMOroto hopmyu Jie
Bpoitna?

3 HaBeneHux opmyn Gpopmynoro e bpoiins ans TOBKUHHU XBUIII MIKPOYACTHHKH €. . .
EnexTpoH, mpoTOH, HEHTPOH Ta O-9aCTWHKA MAalOTh OJIHAKOBI JOBKWUHHU XBWJIb JI€
Bpoiins. Haitbinbiny MBHIKICTH 32 LI€0 YMOBOIO Ma€e

CriBBiTHOIIICHHSI HEBU3HAYECHOCTEH KOOPAMHATH Ta BIATIOBIAHOT MPOEKIIIT IMITYJIECY
MIKpOYaCTUHKHU OB’ SI3aH1 3...

YMOBa HOPMYBAHHS: XBUJIHOBOT (DYHKIIT Y OJTHOBUMIPHOMY BHITaJIKy MA€ BUTJIS. ..

SIKy XapakTepUCTUKY CTaHy €JIEKTPOHA B aTOMI BU3HAYa€ TOJIOBHE KBAHTOBE YMCIIO?

SIKy XapaKTepHUCTHKY CTaHy €JIEKTPOHA B aTOMI BU3Ha4Ya€e opOiTaabHE KBAHTOBE YUCIIO?
[Ipoexiito  MOMEHTY IMIIyJIbCY €JIeKTpOHa B aToMi Ha (DI3MYHO BHUIUICHUH HaIpsM
BHU3HAUa€ KBAHTOBE YHUCIIO. ..

BmacHuit MoMeHT iMHy.]'IBCY CJICKTPOHA BU3HAYA€ KBAHTOBC YHUCJIO...
KinpkicTs 3HAa4YCHb, K1 MOXKe HpHP’IMaTH Mar"iTHE KBAaHTOBE YHCJIO ml IIpHU 3aIaHOMY

KBAaHTOBOMY YHCIH1 /[ JIOPIBHIOE. ..

KinbkicTh HEUTPOHIB, IO BXOAMTH JI0 CKIAIY s/Ipa ypaHy 29325 U nopiBHIOE ...

[30MepamMu HA3WBAOTH ATOMH PATI0AKTHBHHUX CJIIEMEHTIB, SApa SKHX MAOTh
OJHAKOBUH. ..

Ty 7 13 6. .
3 maBenenux anep ;Li, ,Be, 7N, ;Li i306apamu €
[30TOHaMU HA3MBAIOTH ATOMH, AP AKMX MAIOTh OJHAKOBI KiJILKOCTI
Trs 7 13 67 .
3 aBenenux suep ;Li, ,Be, 7N, ;Li i3oTonamu e

Peaxuito AiieHHS BaKKUX s7iep HAWOUIBII CITYIIHO OMHCY€E MOJIEIb

[Ipu B—po3mnazi sapo BUIPOMIHIOE

Y MarHiTHOMY TOJi HE BIAXWIAETHCS BiJl HAIPSIMKY HOMIMPEHHS MOTIK

[Ipu a-po3mnasi sapo BUIPOMIHIOE ...

[epiox HamiBpo3Mmamy paaiOaKTUBHUX sIEp — MPOMDKOK 4acy, 3a SKUH KUIBKICTB siiep
PalioaKTUBHOTO €JIEMEHTY 3MEHUIYEThCA Y

3aranpHy KUIBKICTh PO3Ma/IiB, IO BiIOYBAETHCS B PaJi0OAKTUBHIN PEUOBHHI 32 OJUHHIIIO
qacy, Ha3UBAKOTh ...

3aneXHICTh KUTBKOCTI SJIep paJioOaKTUBHOI PEUOBHHH Bij Yacy € ...

Sk 3MIHUTBCS aKTUBHICTH PaIl0aKTUBHOI PEYOBHHM 3a JBa MEPI0I HaAIIBpO3MaLy?
SAnepHa B3aeMoisi HyKJIOHIB B SIA[p1 OTpUMaJia Ha3By

J1o eK30TepMIUHUX SAEPHUX PeaKliif BIAHOCATHCS pPeakLii, 110 MPOXOAATh 3 ...

3racarouiil JIaHIIOTOBIM peakuii BIJANOBIIA€ 3HAYEHHS KOEQILIEHTY PO3MHOXKEHHS
HEUTPOHIB...

KepoBaniii naHLIOroBidi peakiii BIANOBIAA€ 3HAUYEHHS KOEQILIEHTY PO3MHOXKEHHS
HEHUTpPOHIB:

SAxum BUIaM B3a€MO/IIN TpUTaMaHHA KOPOTKO 15?7

HacuueHHs € XapakTepHOI0 0COOIMBICTIO B3a€MOJIIT. ..
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12.  PO3IIOALI BAJIIB, AKI OTPUMYIOTb 3/1IObYBAUI

3 HaBYAJBLHUI ceMecTp (IeHHa)/2 pik HAaBYaHHSA (3204YHA)

IloToyHuii Ta NepioAMIHUIT KOHTPOJIb = 5
s| &
Sl | =
= 22| §
3micTroBuit 3micToBui 3micTroBuii 3microBuii Z B E \g
mMoayJb 1 MOAYJIb 2 MoayJib 3 MoayJb 4 E 282 i
&% | O
>
‘S| 2
= g
=
T1|T2 T3 |[KPT4 | T5 |T6 | T7 |[KP|T8|T9|T10|T11 |KP|T12|TI3| KP
2,5/ 2/ B,5/ . 2/ 1| 3 | U . 2,5/ 2/| 2/ | 1,5/ . 1,5/| 2,5/ . 13 132/47 | 100
110,5(1,5 1105 1 105 1117105115 5| 1,5

T1...T13 —remu, KP — konTponsHa pobora.

KontponsHa po0oTa 3a 3MICTOBUM MOYJIEM 3IIHCHIOETBCA Yy (OpMI MHCBMOBHX TECTOBUX
3aB/IaHb MICJsl BUBUEHHS MaTepiajly KOXHOI'O 3MICTOBOTO MOAYJs. TecToBl MMChbMOBI 3aB/laHHS
JUIs KOHTPOJBHUX POOIT CKJIaJaloThCsl 3 7 TECTOBMX 3aBIaHb 1 BIJANOBINAIOTH 3MICTY
HaBYAJBHOTO MaTepialy MOJAYJ. 3a KOKHY TpPaBWIIbHY BiJIOBIIh HA OJHE TECTOBE 3aBIAaHHS
CTyAEHT oTpumye | Gai.

4 HaBYAJILHUI ceMecTp (1eHHa)/3 pik HaBYaHHSA (3204YHA)

IHoTouHMii Ta NEPiOAUIHNI KOHTPOJIb - =

: £

© =
=3 = =
2 S~ | =
. . . . . N . . = = <
3micToBui 3micToBuii 3micToBuHit 3micToBuii z T E | S
MoayJib 1 MOIYJIb 2 MoOayJib 3 MoayJib 4 S 82 g
< ~ >
= § | O

S >

« 9

= | =

T1 T2 | KP| T3 | T4 |T5 | T6 | KP |T7 | T8 | KP | T9 | T10| KP =
15 | 28/41 (100

472 | 3/1 | 7 | 2/2 1,52 3/1 |1,5/1| 7 |3/1 |42 7 [3/14/3| 7

T1...T10 — remu, KP — koHTpOsIBHA pObOTA.

KontponsHa po0oTa 3a 3MICTOBUM MOAYJIEM 3IIHCHIOETBCA y (OPMiI MHCBMOBHX TECTOBUX
3aBllaHb MICJIsI BUBYCHHS MaTepially KO)KHOTO 3MiCTOBOTO MOAYJIs. TecToBI MUCHMOBI 3aBIaHHS
JUTSE KOHTPOJBHHUX POOIT CKIANAIOThCA 3 7 TECTOBHX 3aBIaHb 1 BIANOBIIAIOTH 3MICTY
HABYAJIBHOTO MaTepialy MOJAYJISA. 3a KOKHY TPaBWIbHY BiJIOBIIh HA OJHE TECTOBE 3aBIAaHHS
CTyIeHT oTpumye 1 Oai.
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3 HaBYAJILHUI ceMecTp (IeHHa)/2 pik HAaBYAHHSA (3204HA)

. bamu 3a omne 3ansaTrs | Kinbkicts | CymapHa KUTBKICTb
Bunu HaBuanbpHOT pobOTH )
(3aBaHHs) 3aHSATh OaniB
3micToBHii MoayJib 1
[ToTouHUT KOHTPOJIP HA JEKIIISX 12 8/1.5 33
Ta MPAKTUYHHUX 3aHATTAX
KonTtponbsha pobota 7 1 0-7
Ycboro 3a 3MicTOBUM 0-15/0—10
moayJem 1
3micToBuii MOaYJIb 2
[loToyHUI KOHTPOJIb HA JEKLISX 12 7115 73
Ta TPAKTUYHHUX 3AHITTIX
KonTponbna poboTa 7 1 0-7
¥Ycboro 3a 3MiCTOBUM 0—14/0—10
MoyJieM 2
3micToBHii MOaYJIb 3
[ToTouHUMIT KOHTPOJIb HA JEKITISAX 12 815 373
Ta IPAKTUYHUX 3aHSITTIX
KontponpHa poboTa 7 1 0-7
Ycboro 3a 3MicTOBUM 0-15/0—10
MoayJiem 3
3micToBuii MOaYJIb 4
[ToTOYHUIT KOHTPOJIb HA JEKIIAX 12 4/1.5 473
Ta IPAKTUIHHUX 3aHSITTIX
KonTposnbsHa pobota 7 1 0-7
Ycboro 3a 3MicTOBUM 0-11/0—10
MoayJjeMm 4
¥Ycboro 3a 3MiCTOBUMH 0—55/0— 40
MOAYJISIMH
JlaGopaTopHi podoTu 1 13/13 0-13/0-13
Hl)jlcyMKO.BI/ll/I KOHTPOJIb 0—32/0—47
(icuT)
IMincymkoBa cyma 0aJiB 0-100

4 HaBYaJLHUI ceMecTp (1eHHa)/3 pik HaBYUaHHSA (3204HA)

. banu 3a ogne 3anarts | Kinekicts | CyMapHa KUTBKICTh
Bunu HaBuanbHO1 pobOTH .
(3aBIaHHs) 3aHSTh OaniB
3MmicToBHI MOAYJIB S
[loTOYHMIT KOHTPOIb HA JEKLsX 1/2 | 715 7/3
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Ta MPAKTUYHHUX 3aHATTAX
KontponsHa poboTa 7 1 0-7
Ycboro 3a 3MiCTOBUM 0—14/0— 10
MOJIYJIEM S
3micToBHii MOIYJIb 6
[ToTouHU KOHTPOJIH Ha JIEKIisX 12 373 ’/6
Ta MPAKTUYHUX 3aHATTAX
KonTponbna pobota 7 1 0-7
Ycboro 3a 3MicTOBUM 0-15/0—13
MoayJieM 6
3micToBuii MOIYJIb 7
[ToTouHMIT KOHTPOJIb HA JIEKIISAX 12 71,5 73
Ta MPAKTUIHHUX 3aHSITTIX
KoHnTposbsHa pobota 7 1 0-7
Ycboro 3a 3MicTOBUM 0—14/0-10
MoayJieM 7
3MicToBHii MOaYJIb §
[ToTOouHMI KOHTPOJIb HA JCKITISAX 12 7 74
Ta IPAKTUYHHUX 3aHSITTIX
KonTponbsHa poboTa 7 1 0-7
Ycboro 3a 3MicTOBUM 0—14/0—11
MoayJsieM 8
Ycboro 3a 3MicToOBUMH 0_57/0—44
MOIYJISIMH
JlaGopaTopHi podoTu 1 15/4 0-15/0-15
HlIlcyMKO.Bl/II/I KOHTPOJIb 0-28/0—41
(icmur)
ITincymkoBa cyma 0aJjiiB 0-100

HIxkana oninroBanaga: HamioHajarHa Ta ECTS

Cyma 6anis ) Ouinka 3a HAIOHAJIBLHOIO IKAJIOK
3a BCi BUau Omninka -
HABYAJILHOL ECTS U1 €K3aMEHY, KypCOBOI'O AJIA 341Ky
MisLIbHOCTI MpoeKTy (poOOTH), MPAKTHKH
90 - 100 A BIIMIHHO
85-89 B oBpe
75-84 C 7100p 3apaxoBaHO
70-74 D 3aJI0BIJIBHO
60-69 E
. . HE 3apaxoBaHO 3
HE3aJI0BUIBHO 3 MOKJIMBICTIO .
35-59 FX MOYJIUBICTIO IIOBTOPHOI'O
MIOBTOPHOTO CKJIQaHHS
CKJIaIaHHS
HE3aJ0BLIBHO 3 000B’ I3KOBUM HE 3apaxoBaHO 3
1-34 F IIOBTOPHUM BUBYECHHSIM 000B’I3KOBUM TIOBTOPHUM
TUCIUILTIHU BUBYEHHSM JTUCIUILIIHI




27

13. HABYAJIBHO -METOANYHE 3ABE3IIEYEHHS.

1. Poboua mporpama HaB4aimbHOI AucHUIUIIHU «®Di3uka» s 3700yBaviB  MEPIIOTO
(6akamaBpCHKOIO) PiBHA BHINOI OCBITH crieriaabHOCTl 193 ['eonesis ta 3emieycTpiit.

2. CunaOyc HaByaimpHOI nuciuiuiiHd «@Di3uka» A 3100yBadiB nepuioro (6akaaaBpChKOIo)
piBHs BUIIO1 OCBiTH criemianbHOCTI 193 ['eonesis Ta 3eMmueycTpiid.

3. EnexktpoHHMI HaBYaJIBHUN KypC TUCHUILTIHN «Di3uKay.

14. PEKOMEHIOBAHA JIITEPATYPA

OcHOBHA

1. Kapmasin B.B. Kypc 3aransnoi ¢isuxn/ B.B. Kapmazin, B.B. Cemenens. Kuis: Konnop,
2024. 760 c.

2. @emincekuii I'.C. dizuka. Kuis: Kapasena, 2023. 656 c.

3. Ikypmoma 10.0. ®izuka / Wkypmoma 10.O., Ilackko O.0., Kopamenko O.A. Cymmu:
Cymchkuii aepxaBHuit yHiBepeuteT, 2021. 221 c.

4. bpurineus B.I1. 36ipHuk 3aga4 i3 3aranbHoi ¢izuku [EnekrpoHHMid pecypc]: HaBY. MOCIOHUK
JUIS CTYJICHTIB 1HXKEHEPHO - TeXHIYHMX cremianbHocTei./ B.I1. bpurinens, [.M. Penanos,
JLIL. Tlonomapenko, H.O. Skynina. Kuis: KIII im. Iropst Cikopcbkoro, 2022. 230 c.
https://ela.kpi.ua/server/api/core/bitstreams/1c245253-8ac7-4310-aal3-
a742beaecd08/content

5. Ienect T.M. ®izuka. JlabopaTtopauii mpaktukym: HaBdu. nociouux/ T.M. llenect, O.M.
Anppees, T. I. Xpamona 1a iH. Qninpo: Cepennsik T.K., 2023. 304 c.

6. Jatnos }O.B. Bipryanenuii nabopatopHuil MpakTHKyM 3 (i3UKHU: HaBY.-METOJ. MOCIOHUK
JUISL CTYAEHTIB TPUPOAHUYO - MATEeMATHUYHUX Ta TEXHIYHHX CreliaabHOCTel. YepHiris:
HVYUK, 2023. 104 c. https://epub.chnpu.edu.ua/jspui/handle/123456789/9587

7. UYepnenko O.C. JlaGopaTopHuil mpakTHKyM 3 (i3MKM B YMOBaX JHUCTaHLIHHOTO HaBYaHHS
METO/]I. MOCIOHMK 70 TabopaTOpHUX POOIT 3 Kypcy 3aranbHoi ¢izuku. Oneca: Onec. Hail. yH-
T. im. I. I. MeunmkoBa, 2022. 104 c. https://dspace.onu.edu.ua/handle/123456789/34426

JlomaTkoBa

1. HoBocenenpkuit M.}O. ®izuka: miapydHuk majig ekonoriB ta OiojoriB./ Heuunopyk B.J.,
Jluko J1.B., Jluxo C.M. Kwuis: Konzgop, 2019. 375 c.

2. I'epacumoB O.1. ®@izuka B 3agavax./ O.1. I'epacumos, 1.C. Anapianosa. Xapkis: ®OII [Tanos
AM., 2017. 564 c.

3. CepreeBa O.€. Tepminonoriunuii ¢izmunmii cioBHuk. / O.€. Cepreesa, C.H. ®denocos.
Omneca: OHAXT, 2020. 65 c.

4. Ontuka. AToMHa Ta sijaepHa ¢izuka: 30ipHHK sKicHUX 3aaad. Menitonons: TOB «Komop
[Tpunt», 2021. 52 c.

5. 3auexk [.P. JlaGoparopHuii mpakTukym 3 ¢i3uku. MexaHika Ta MosekyisipHa ¢i3uka /
I.P. Bauek, C.O. HOp’es, 1.€. Jlonatuucekmii, ®.M. TI'onuap, O.M. Tl'opina, I'.A. Inpuyk,
M.C. KapkynboBcbka, [.M. Kpasuyk, [.B. IlerpoBuu, M.M. Pomaniok, [.B. Cewmkis,
H.K. Tosctiok. JIbBiB: Bugasaunrso JIbBiBchKOI momitexuiku, 2024. 160 c.


https://ela.kpi.ua/server/api/core/bitstreams/1c245253-8ac7-4310-aa13-a742beaecd08/content
https://ela.kpi.ua/server/api/core/bitstreams/1c245253-8ac7-4310-aa13-a742beaecd08/content
https://epub.chnpu.edu.ua/jspui/handle/123456789/9587
https://dspace.onu.edu.ua/handle/123456789/34426
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6. Axynina H.O. 3arampna ®izuka. Onruka. Jlabopatopuuii mpaktukym. / HaBu. mociOHUK /
Sxynina H.O., dimapoBa O.B. Kwuis: Buna-so «KIII im. Irops Cikopcbkoro», 2021. 150 c.
https://ela.kpi.ua/server/api/core/bitstreams/eaab2a43-00e5-41ed-9f0c-4ded970c9050/content

7. Macneea H.B. ®izuka TBepmoro Tima. Yactuna 1. CrpykTypHa KpucTaiorpadgis.
Hapuaneauii nocionuk. Oxeca: @enike, 2016. 118 c.

8. Macneea H.B. BmumB pexumiB cynbdigHoi Mopudikaiii TOBEpXHI Ha MEXaHI3MHU
MPOXO/DKEHHS CTPYMIB y p-n mepexonax Ha ocHoBi GaAs. / H.B. MacneeBa, O.B. bornas,
€.B. bpurascekuii, [I.B. Tapacesuu, B.B. lllyraposa. Xypnan ¢izuunux pocmimkens. 2021.
Ne25, 3. C. 3705-3708. https://doi.org/10.30970/jps.25.3705

15. EJEKTPOHHI IH®OOPMAIIMAHI PECYPCH

1. HaykoBa 616moteka Onecpkoro HamnioHanpHOro yHiBepceutety URL: http://lib.onu.edu.ua
2. HaykoBa nepioguka Ykpaiau. CTopiHka BiZKpuUTOro Aoctymy HarioHanbpHOT 010110TeKH
VYkpainu iMm. B. Bepnanceroro. URL http://www.nbuv.gov.ua/portal
3. Penosutapiit OJJIEKY www.eprints.library.odeku.edu.ua



https://ela.kpi.ua/server/api/core/bitstreams/eaab2a43-00e5-41ed-9f0c-4ded970c9050/content
https://doi.org/10.30970/jps.25.3705
http://lib.onu.edu.ua/
http://www.nbuv.gov.ua/portal
http://www.eprints.library.odeku.edu.ua/

