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1. ONIMC HABYAJBHOI JUCLUATIIHU

MerTta

3aBaaHHsl KYpCYy CIpsSMOBaHE Ha JOBEJCHHS CTYACHTY
OCHOBHUX 3aKOHIB (I3UKHM, IX MaTeMaTuyHoi Qopmu,
O3HAWOMJIEHHSI #oro 3 (QyHAaMEHTaTbHUMU (I3UYHUMU
SABUIIAMUA Ta METOJIaMH iX CIOCTEPEKEHHS 1 BUBYECHHS,
chopMyBaTU HaBUKH EKCIIEPUMEHTAIbHOI POOOTH, HABUUTH
BipHO (opmymnroBaTu (i3uuHi i7ei, po3B’sA3yBaTH 3ajaaul,
pOOUTH OLIIHKUA BEJIUYMH, ONEpyBaTH (I3UYHUMU MOJEISIMHU
Ta YCB1JIOMJIIOBATH IPaHUIII iX 3aCTOCYBaHb.

KomrereuTHIC T

3K3. 3HanHA Ta pO3yMiHHA mpeaMeTHoi oOjacti Ta
PO3yMiHHS TIpodeciiHOT MisTbHOCTI (TUTBKHU 2-Mii MOTYITh)
3K7. 3patHicTh A0 TOIIYKY, OOpOOJEHHS Ta aHali3y
iH(popMalii 3 pI3HUX JKEPE.

3K8. 3naTHiCTh reHepyBaTH HOBI i1ei (KpeaTHBHICTD).

3K12. 3patHiCTh OIiHIOBaTH Ta 3a0e3MedyBaTH SKICTh
BUKOHYBaHUX POOIT.

CK1. 3patHicTh 10 MaTeMaTU4HOro (HOPMYINIIOBaHHS Ta
JIOCJIJIPKYBAHHS HETIEPEPBHUX Ta AUCKPETHUX MAaTEeMaTUUHUX
Mojenel, oOrpyHTOBYBaHHS BUOOPY METOMIB 1 MIAXOAIB st
PO3B’SI3yBaHHS TEOPETUUYHUX 1 MPUKIAJHUX 3ajay y ramysi
KOMIT' IOTEPHUX HAYK, aHaJI3y Ta IHTEPIPETyBaHHS

Pesynbratn
HaBYaHHS

IIP1. 3acTtocoByBaTW 3HAHHS OCHOBHMX (OpM 1 3aKOHIB
a0CTPaKTHO-JIOTTYHOTO  MUCJICHHS, OCHOB  METOIO0JIOTiT
HAayKOBOI'0 Mi3HaHHS, (OPM 1 METOJIB BUJIIYUYEHHS, aHAJI3Yy,
o0poOKKM Ta cuHTe3y I1HQopmallli B MNpeaMeTHIM o0nacTi
KOMIT'FOTEPHUX HAaYK

ITP2. BuUKOpUCTOBYBaTH CYYacHH MaTeMAaTHYHUN amapat
HEMEePEePBHOrO0 Ta JAMCKPETHOIO aHamidy, JIHIAHOI anredpw,
aHAJITUYHOI TeoMeTpii, B mIpodeciiiHill TIsIIbHOCTI® ISt
pO3B’si3aHHS  3a7a4  TEOPETHUYHOr0 Ta  MPUKIATHOTO
XapakTepy B IpoIleci MPOEKTYBaHHSA Ta peajizailii 00’ €KTIiB
1H(popMaTH3aIlii.

ITP3. BukopuctoByBatn  3HaHHA 3aKOHOMIPHOCTEMN
BUMAJKOBUX SIBMII, iX BJIACTUBOCTEH Ta omepaliii HaJ HUMHU,
MoOJIesiell BUMAJKOBUX MPOIECIB Ta CyYaCHUX MPOrpPaMHUX
CepeoBUI JIs pO3B’SI3yBaHHs 3a7a4 CTATUCTUYHOI 00pOOKHU
JaHUX 1 TOOYTOBM TMPOTHO3HUX Mojened. (Tuteku 1-mid
MOTYJIb)

ITP6. BukopucroByBaru METOAU YHUCEIBHOTO
nudepeHIliloBaHHsl Ta 1HTerpyBaHHS (QYHKIINA, PO3B'sI3aHHS
3BUYANHUX JU(epeHIiaTbHUX Ta IHTErpPAJIbHUX PIBHSIHB,
0COOJIMBOCTEM YHCEIbHUX METOJIIB Ta MOXIMBOCTEH 1X




ajganTaiii 70 1HXEHEPHUX 3a7a4, MaTH HAaBUYKHU MPOTPaMHOT
peatizailii YUCeIIbHUX METOIB(TUTbKH 2-Hil MOYJIb)

ba3oB1 3HaHHS

OcHOBHI (D13UYH1 BEJIMUUHU 1 XapaKTEPUCTUKH, 3B’ SI3KU MIXK
HUMH, OJWHHII iX BuUMiproBaHHsA. KinemaTuka 1 guHamika
MaTepialibHOT TOYKHU 1 TBEPAOTO Tijia. 3aKOHH 30€pEeKEHHS B
MeXaHili (eHeprii, iIMITyJIbCy, MOMEHTY IMITYJIBCY).

Enementn MexaHiku piauHu 1 ra3y. PiBHsSHHS bepnymmi.
Enementu cnemianbHOi Teopii BIIHOCHOCTI. lgeanpHuii ras.
PiBHsiHHS cTaHy. 3HaHHS OCHOBHUX 3aKOHIB TEPMOJAMHAMIKHU.
Cratuctuuni  posnoAuin. bpoyHiBebkuit pyx. Kineruka
HEPIBHOBAXHUX TMpoleciB - audy3is, TEMIONpPOBIAHICTS,
B’s13KicTh. EnexkTpuunuii 3apsa. HampykeHicTh, moTeHIiam,
EHepTis €JIEKTPOCTATUYHOTO OJISl. Teopema
Octporpaacekoro - ['ayca. 3akOHM CTAIOr0 CTpyMy. 3aKOH
€JIEKTPOMArHiTHO1 1HIYKIil. BilbHI 1 BUMYIIIEH] KOJIMBaHHS.
Pe3onanc. XBuiboBi npouecu. Inrepdepentis 1 audpakiis
ceitna.@ortoenexktpuunuit  edpexr. Edexr Kommnrona.

[lornuuanus 1 po3cisiHus cBitia. CreKTpy BUIPOMIHIOBAHHS.
Enementu xBanTOBOi MexaHiku. PiBusinas Illpeaunrepa.
KBantoBi wuucna. Ilpunuun Ilaymi. Atomue  siapo.
Enemenrtapui yactuaku. Tunu pyH1aMeHTaaIbHUX B3aEMOJIN.

ba3oBi BMiHHS

- po3paxyBaTu IIBUJIKICTh PYyXy Ta TPUCKOPEHHS,
CKJIaJIaTy PIBHSIHHS PYyXY;

- pO3paxyBaTH €HEPrII0, IMITYJIbC 1 MOMEHT IMITYJIbCY;

- CKJIaJaTu pIBHSIHHS 30€peKEHHs €Heprii, IMIyJIbCy 1
MOMEHTY IMITYJIbCY,

- pO3paxyHKH Teduii 3a pIBHSHHSIMU O€3MEepepBHOCTI,
bepuymni.;

- pO3paxoByBaTU MapamMeTpu CTaHy Ta3y 3 pIBHSHHA
MenneneeBa- Kimanelposa.

- 3aCTOCOBYBATH IEpIIe Ta Apyre Hayaia B 130Mpolnecax;

- po3paxyBaTW  IIBHJAKICTb  PyXy  MOJIEKYJI  rasy,
3aMUCyBaTH PIBHSIHHSA MEPEHOCY;

- pO3paxoByBaTH HAMPYKEHICTh €IEKTPOCTATUYHOTO TOJIS;

- BUMIPIOBATHU €JIEKTPUYHI BEJIMYUHU;

- BHU3HAUaTH TMEPIOJ W YaCTOTY KOJMBaHb, UIBUJKICTh
TIOIITMPEHHST XBUJII;

- pO3paxoByBaTH IHTEPPEPEHIIIIO CBITIA;

- pO3paxoOBYBaTH €HEPTiIO 1 MIBUJKICTH (DOTOCIEKTPOHIB 3a
dhopmymoro Eitamrelina,

- B1J0Opa3UTH KBAaHTOBI MEPEXOAN HA CXEM1 CHEPTETUUHHUX
pIBHIB,




ba3oBi HaBUYKKM | - TPOBOAWTH BUMIPIOBAHHS (PI3MUHUX XaPaKTEPUCTUK

00’€KTIB HABKOJHUIITHHOTO CEPEIOBUIIIA,;

BUMIPIOBaHHSX;

- 3aCTOCOBYBaTH METOJIM Ta Tmpuiagd y (I3UYHUX

- 3acTOCOBYBaTH (i3UyHI 3aKOHM Ta TMPUHIUOU Y
KOMIT' FOTEPHUX HayKax Ta iHQOpMaIIiHUX TEXHOJIOTISIX.

IToB’s13aH1 -
cuiiadycu

[Tonepenns -
IUCLIUILTIHA

HacrymnnHa 1.Buia MmateMatuka Ta MaT. METOAH
JUCIUILTIHA 2.MoJienroBaHHS CHCTEM

KinpkicTh rogun |nekmii: 60rom., 3 uux: 2-uii cemectp — 30 rox.; 3-it cemectp -30ro.
MPaKTUYHI 3aHATTA:15r01., 3 HUX:2-i cem.—15roxn.;3-ii cem. - O
naboparopHi 3aHsATTA:15r01., 3 HUX 2-1i cem.—0 rox.;3-i cem.-15rom.
camocriitHa pob6oTta cryaenris: 150roq., 3 Hux 2-uit cem.—75 rox.;

3-1 ceM.-75rom.

2. TIPOTPAMA HABYAJIBHOI JUCIUIIJIIHU (yactuna 1)

3amikoBuii Moxysab Ne 1 (2-uii cemecTp)

Kon HasBa monyist Ta tem

KinbkicTs roaua

ayJIMTOPHI

CPC

3M-JI0 KinemaTuka ta AMHAMIiKA MaTepPiajIbHOI TOYKH

1.PiBHOIIPUCKOPEHU PYyX MAaTEPlaIbHOT TOUKHU.
Cepenns Ta MUTTEBA MWBUIKICTh. [IprickopenHs,
TaHI'€HI[1aJIbHE Ta HOPMaJIbHE MPUCKOPEHHS.
HepiBHOMIpHUI pyX TOYKHU y3[I0BXK JOBLUIBHOL
TPAEKTOPII.

2.PiBusanHA pyxy. Cunu y mexanini. Maca. LenTp mac.
Imnynee. JInnamika matepianbHoi Touku HproToHa.
PiBHSIHHS PyXYy.

4

4

3M-JI1 MexaHika

1. Kinematuka TBepaoro Tijia. Posknag pyxy
TBEPAOrO0 TiJa Ha CKJIAJAOBI: TMOCTyHaJIbHUM Ta
oOepTayibHUM. 3B’SI30K MIXK JIIHINHUMU Ta KyTOBHUMH
3MIHHUMH.

2. JluHamMika cHCTeMH TOYOK i TBepAoro Tijia
MoMeHT cuiaM Ta MOMEHT IMIYJIbCYy CHUCTEMH
MarepiaibHUX TOYOK Ta TBEpAOro Tiuia. MomeHTu
iHepiii, Teopema Illtelinepa. J[uHamika 06epTaIbHOTO
pyxy. ['ipockorn.




3. PoGoTa i eHeprisi. 3akonu 30epeskeHHSA

[30b0BaHI cucTeMu. 3aKOHU 30€peKEHHS IMITYIbCY Ta
MOMEHTY imMmynbey. PoboTa cuin. [loTeHiianbHl CUIH.
MexaHiuHa eHepris. 3akoH 30€peKeHHS MEeXaHIYHOi
eHeprii. 3B’S30K MDK 3aKOHaMu  30€pexeHHs 1
BJACTUBOCTSIMU  IPOCTOPY Ta  4Yacy. 3aKOHU
30epekeHHs (pH 31MITOBXYBAaHHAX). PeakTUBHUH pyX.
PiBussHHS MerepcbKoro.

4. InepuianbHi i HeiHepuiiiHi cucTemu Biaiky. Cuin
inepuii. PiBHSHHS pyxy Ta 3aKOHM 30€peXeHHS B
HEIHEePIIAILHUX CUCTEMAaX BIJIIKY.

5. Mexanika piaguH Ta rasis.

Enementu rimpocTaTUKM Ta TIAPOJUHAMIKH. 3aKOH
bepuynni. Jlaminapna ta TypOyientHa Teuii. Ywucio
Peitnonbnca. OOTiKaHHS T

6. EneMeHTH peisITUBICTCHKOI MeXaHiKH.
[TeperBopenns JlopeHita. BuzHadueHHs TOBXHHHU Tija
o pyxaerbcs. Bnacuuii yac. [lapamokc OIM3HIOKIB.
EnemMeHTH pensiTUBICTCHKOT MEXaHIKH.

ITigroroBka mo KP-1

3M-JI2

MouiekysipHa (pizuka Ta TepMOIMHAMIKA.
EnekrpocraTuka. IlocTiliHuil eJIeKTPUYHUI CTPYM

1. MoJsiekyJIApHO-KiHETHYHA TeOPif ileaIbHUX ra3iB.
[neanpamit  Ta3. CTaTUCTUYHHUN 1 TEPMOJMHAMIYHUI
METOM OIHCY  PEeYOBUHH. THUCK 1 Temmeparypa.
PiBusaus MenneneeBa -  Kmanedipona.  3akoH
ABoranpo. TepMmoauHamiuHa MIKajga TeMIEpaTyp.
Posnogin MakcBena MoJjieKya 3a HIBUIKOCTSMH Ta
oro  BrmactuBocTi. [ocmigum Iltepna. Ilpunimn
JeTanbHOl  piBHOBaru. bapoMerpuuna ¢opmyia.
Posnonin bonsiana. . Ilponecu mepeHocy B rasax.
MonexkynsipHi sBUIllA sIBUIA. TemIONpOBIIHICTS,
nidy3is, B’ S3KICTb.

2.Ilepmnii 3aK0oH TepMoauHAMiKH. TepMoarmHAMIYHI
mporecw, Ta 1X 300paxkeHHs. PoGota. Temiora.
Buytpimns enepris. TemnoeMHICTh. 3MICT MEPIIOTO
Hayajga TEPMOJMHAMIKM Ta MHOro 3acTOCyBaHHS 10
13omporieciB. [meanpHi rasu: 1300apHi, 130XOpHI,
130T€pMiuHi, a/1iabaTH4HI Ta NOJITPOIHI MPOIECH.

3. /Ipyruii 3aK0H TepMOIUHAMIKH.
PiBHOBa)kH1 1 HEpIBHOBaXHI MPOIECU. 3BOPOTHI Ta

HE3BOPOTHI mpoliecH. J[pyre Havallo TEpMOJUHAMIKH.




Entpomnis. Koedimient kopucnoi aii. Teopema Kapho.
Hepisuicts Knaysiyca. EnTpomnis, i TepMognHaMIYHMIA
Ta cratucTuaHuil 3micT. Teopema HeprcTa.

4. ArperatHi ctanu peuoBuHu. ®a3o0Bi nepexoau.
Cunu Ta TOTEHIIAIM MIKMOJEKYISIPHOI B3a€EMOII.
®dazoBi giarpamu. PiBHaHHS crany. Monens Ban-nep-
Baannca. IloBepxueBuit Hatsar. KaninsipHi sBuia.
BunaproBanuss Ta kumniHHg piauH. Hacuyenuit map.
MonekynsipHa OyJ1oBa TBEpJIMX TLI.

5. EaekrpocraTuka OCHOBH1 ~ BJIACTHUBOCTI
€IEKTPUYHOTO 3apsany. ToukoBHWMl 3apsn. 3akoH
Kynona.  Hampyxenicts, mnoteHuian.  [lpunmun
CYHEPIO3UILi. [Tomne JTUTIOJS. Hupkynsiis
HaIpy>XeHocTi enekTpuuHoro mois. [loTik BekTopa
HarnpyxeHocTi. Teopema I'ayca Tta ii 3acTocyBaHHS 10
pO3paxyHKiB cuMeTpuuHux TnomiB. Kiacudikaiis
pPEYOBUMH  3a  CJICKTPUYHUMH  BIACTUBOCTSIMHU.
Hienextpuku. Cerneroenektpuku. [IpoBiguuku. Ilone
ycepeaunHi Ta Ha MOBEPXHIi MPOBIIHUKA.
Konnencaropu. €MHICTIb Ta €HEPTisl KOHJAEHCATOPIB.

6. [MocTiliHuii eJIeKTPUYHUI CTPYM.
Enektpuunuii CTpyM, TyCTMHa CTpyMYy. 3aKOH
Owma. Omnip npoBianukiB. Enexrpopymiiina cuna. Pobora
| IOTYXHICTh CTpyMy. 3akoH J[xoyns-Jlenua.
EnextpuuHuii CcTpyM Yy BakyyMi, Ta30BHiH
po3psa. [lonsarrs npo miasmy.

[Tinroroska qo KP-2

Pazowm:

30

Koucynpranii: Kypatanko Biaaancnas Boxonumuposud, cep, 15.30,ay1.315

[pi3Buie i o 6aTHKOBI BHKJIA/1a4a, THI THKHS Ta Yac 3a PO3KIIAZOM Map aKaJeMiYHUX TOAWH, ayAUTOPisl.

HpakTuunuii moxyas 3M-I11
(3a aekmifinuvu moayasimu 3M-JI1, 3M-J12)

40

KurekicTh
Kox Ha3zBa MmoayJisi Ta Tem —
aynuto| CPC
pHI
IIpakTu4Hi 3aHATTA-PO3B’ A3ZAHHA 327124

Tema 1. KinemaTuka MatepiaibHOT TOUKH.

[IBHaKICTH, CEpEIHS Ta MUTTEBA IIBUKICTD, 1 1

npuckopeHHs. [IIBUAKICTD, MPUCKOPEHHS IS

3M-I11

BUIMAJIKIB OCTYNAJIBHOTO Ta 00E€PTaIBLHOIO PYXIB.




Tewma 2. Jlunamika MaTepiaabHOT TOUKH.
MoMmeHT iHep1ii, CUId, IMITYJIbCY.
OcHOBHMII  3aKOH  JUHAMIKA  JUIA CUCTEMH 2 2
MaTepialbHUX TOYOK TIPU MOCTyHaJlbHOMY Ta
00epTaJIbHOMY pYCI.

Tema 3. 3akonu 30epekeHHS IMITYJIbCY Ta €HEprii.
MowmeHT 1Hepuii, cuiy, iMnysbcy. OCHOBHUHN 3aKOH
JTUHAMIKA I8 CUCTEMU MAaTepiaiIbHUX TOUYOK MpH
MOCTYNAJbHOMY Ta 00€pTaIbHOMY pyXax.

Tema 4. Mexanika piiuH Ta rasis.
3akon bepnymni. Jlaminapna Ta TypOyieHTHaA Teuii. 2 2
Yucno Peiinonbaca.

Tema 5. MonexkynsipHO-KIHETUYHA  TeOopis
i1eanbHUX ra3iB. OCHOBHE PIBHSIHHS MOJICKYJISIPHO-
KIHETUYHOT Teopii rasy. PiBHAHHS cTaHy 17]€aJbHOIO
razy. Po3noain mMoiiekyn 3a BETUYUHOIO IIBUIKOCTI 2 2
ta eHeprii. Ilpouecu temnonposigHOCTI, AUGY3ii,
B’s3KOCTI1. PeanbHuil ra3. MosekyaspHO-KIHETUYHA
OyJl0Ba 1 BIIACTUBOCTI PIIMHU Ta TBEPJIOTO TLJA.

Tewma 6. [lepmmii Ta ApyTHil 3aKOHA TEPMOIUHAMIKH
Buytpimns eneprisi. Pobota rasy, TernaioeMHICTS,
3aCTOCYBaHHS JI0 130IPOIIECIB. 2 2
EnTtpomis. pyre Hayano TepMOAUHAMIKHU.
CTatuCTUYHUHN 3MICT EHTPOIIIi.

Tema/. EnextpoctaTtuka. JIUCKpETHICTh 3apsfy.
Enextpuune mnone. HampyxXeHICTb €IEKTPUYHOTO
nonst. Ilone nunons. [lpunnun cynepmno3uiii

HANPYKEHOCTEH.
[loTenuian,  3B’430K  MDK  NOTEHIIAJIOM 1 5 2
HaIpPYKEHICTIO.
3acrocyBanHa TeopemMu Octporpaacekoro-Iaycca
MIPU PO3paXyHKaX €NEKTPOCTATUYHUX MOJIB.
€MHICTh KOHJIEHCATOPIB.
EHneprist e1eKTpoCTaTUYHOTO MOJIS.
Tema 8. EmmipuuHi 3aK0HU CTAJIOTO €IEKTPUIHOTO
cTpyMmy. MarHitHe nojie. SIBulle €JIeKTpOMarHiTHO1 2 2
THAYKIII.
Pa3zom 15 15

Koucynpranii: KypsatankoB Biaaancnas Boxoaumuposud, cep, 15.30,ay1.315

[pi3Buie i o 6aTHKOBI BHKIIA/1a4a, THI THKHS Ta Yac 3a PO3KIIAZOM Tap aKaJeMiYHUX TOAWH, ayJAUTOPisl.




CamocTiiiHa po00Ta CTYA€HTA Ta KOHTPOJIbHI 3aX01H

Kon 3aBnanHs Ha CPC Ta KOHTPOJbHI 3aX011 Kimbkic Crpox
MOJTYJIsI Th MIPOBEJICH
TOJIVH| Hsl
3M-JIO|- I3 4 1-2
- I[IMKPO(060B’s13x0BHI1) THXJICHD
3M-JI1|- IIJI3 16 3-7
- TIMKP1(060B’s13k0BHI1) THXJICHD
3M-JI12|- I3 20 8-14
- TIMKP2(060B’s13k0BHiA) THKIEHD
3M-II1|- VYO (060B’sa3K0BUIN) 15 1-15
THKJICHD
Ienut |- IliaroToBka o icuty 20
Pazom: | 75

MeTonuka npoBeaeHHsI Ta ONIHIOBAHHS KOHTPOJbHOr0 3axoay aias 3M-JI0,
3M-JI1, 3M-JI2

Oprani3aliisi KOHTPOJIIO 3HaHb CTYJEHTIB OOy 0BaHa 332 HAKOIIUYYyBaJIbHO-
MOJYJIbHUM MPUHIIUIIOM 3TITHO BUMOT Jit040oro B yHiBepcuteTi llomoxeHHs
«IIpo mpoBeeHHS MiICYMKOBOI'O KOHTPOJIIO 3HAHb CTYJIEHTIBY.

dopmamMu KOHTPOIIO 3aCBOEHHSI TEOPETUUYHUX 3HAHBb 1] 4Yac JEKI[IHHUX
3aHATh (MIOTOYHUI KOHTPOJIb) € MOJIYJIbHI KOHTPOJBHI POOOTH 3a KOXHHM
3MICTOBHUM MOJTyJieM (BHYTPIIIHBO CEMECTPOBHI KOHTPOJIb), CKIIAIaHHS i1CITUTY
(macyMKOBa aTecTartis).

Bapiantu MOAyJIbHMX KOHTPOJIBHUX POOIT MICTSATh 3alUTaHHA Yy
TectoBoMy Burisai. KoxknHa BipHa BIAMNOBIAL OIiHIOETRCS y 1  Oan.
MakcuManbHa KUIBKICTh OalliB 32 BUKOHAHUN BapiaHT KOXKHOI MOJYJIbHOI
KOHTPOJIBHOI pOOOTH CTAHOBITH!

3M-JI0 - 20 6aniB, 3M-JI1 - 20 6aniB, 3M-JI2 - 20 Gani

MakcuManbHa KUIBKICTh OaiiB, SKy CTYJIEHT MOXE OTpUMaTdu 3
JeKIiiHo1 yacTuH, ckinamae 60 Gamis.

1.MeTonuka npoBeaeHHs TA OI[IHIOBAHHS KOHTPOJILHOT0 3axoay 3M-JIO.
MonynpHa kKoHTpOJbHA poboTa MKPO mpoBoguThes y TecToBOMY (hopmari
M0 3aBEpIICHHIO OMpAIlOBaHHS MaTepiaiiB JEKIIHHUX 3aHATh. MopyJibHA
KOHTpOJIbHA poOoTa ckimamaeTrhes 3 20 TECTOBUX 3aBlIaHb, SKI OXOIUIIOIOTH BCi
TEMH JAaHOTO MOJYJISl HaBYaIbHOI qucuuuiHU. OIliHKa 3a MPaBUIbHY BIJMOBI/Ib
Ha ojHe muTaHHS — 1 Oayn. MakcumanbHa OIliHKA 32 BUKOHAHHS MOJYJIBHOT
KOHTPOJBHOT poboTH AopiBHIOE 20 Hamam.
2. MeToauka npoBe/ieHHsI Ta OHIHIOBAHHS KOHTPOJIbHOI0 3axoay 3M-JI1.
MopynbHaa kouTposnbHa podora MKP1 mpoBoauThcs y TectoBomy (hopmari
M0 3aBEpIICHHIO OMpaIlOBaHHS MaTepiaiiB JEKIIHHUX 3aHATh. MopyJibHA



KOHTpOJIbHA poOoTa ckiamaerhes 3 20 TECTOBUX 3aBlIaHb, SKI OXOILUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI quciuIUIiHU. OIliHKa 3a MPaBUIIbHY BIJMOBI/Ib
Ha oaHe muTaHHA — 1 Oayn. MakcuMmanbHa OIlIHKA 32 BUKOHAHHS MOAYJBHOT
KOHTPOJBHOT poboTH fnopiBHIOE 20 OGamam.
3. MeToauka npoBe/ieHHsI Ta ONIHIOBAHHS KOHTPOJIbHOI0 3axoxy 3M-JI2.
MonynpHa KOHTpOJRHA poOoTa MKP2 mpoBomuThest y TecToBOMY (opMari
M0 3aBEpIICHHIO OMpaIlOBaHHS MaTepiaiiB JEKIIHHUX 3aHATh. MOojyJibHa
KOHTpOJIbHA poOoTa ckiamaerhcs 3 20 TECTOBUX 3aBlIaHb, SKI OXOIUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucuUIUIiHU. OIliHKa 3a MPaBUIIbHY BIJMOBI/Ib
Ha ojHe muTaHHS — 1 Oayn. MakcumajnabHa OIlIHKa 32 BUKOHAHHS MOJYJIBHOT
KOHTPOJBHOT poboTH nopiBHIoEe 20 Oamam.
4. MeTonnka nNpoBeJeHHA TAa OI[IHIOBAHHS KOHTPOJbHOT0 3axoay 3M-I11.
BukonaHnHs 3aBAaHb MOJYJsl MPOBOAMTHCA Y BUTJIAML OIMpAIIOBAaHHS Ta
BUKOHAHHS 3aB/IaHb y BUTJISA/1 PO3B’sI3yBaHHS 3a/a4.
®opMoOI0 KOHTPOJIIO mpakTuuHoro Mmoaymito 3M-I11 € ycHe onuTyBaHHs Ta
pPO3B’sI3yBaHHs 3a7ay MijJ 4Yac MPOBEACHHS MPAKTUYHUX 3aHITh 32 TeMaMH
nekiiiHoro kypcy. OmiHka 3a BAKOHAaHHS 33/1a4 KOKHOI TeMH -5 OaiB.
MaxkcumainbHa o11iHka 3a BukoHanus Moyt 3M-I11 nopisatoe 40 Gaiis.
Jlo 1i€i OIIHKK BXOJUTh OKPIM ONMUTYBAaHHS OLIHIOBaHHSA POOOTH MiJ Yac
pO3B’si3yBaHHSA  3aJlady, CUCTEMAaTHUYHICTb  MIATOTOBKM 1O  3aHATH,
CHCTEMAaTHYHICTh BiJABITyBaHHS.

MeToanka NpoOBeACHHS iCIUTY

Jlna Oennoi opmu HaeuanHs JONMYCK 10 ICIHTY 3a TIJICYMKaMu
MOJYJIBHOTO  HAKOMHMYYBAJBHOTO  KOHTPOJIO  PErNIaMEHTYIOThCcs 1. 2.4
[TonoxeHHST PO TPOBEACHHS IMIJCYMKOBOTO KOHTPOJIIO 3HaHb CTYACHTIB, a
came, CTYIACHT BBaXXA€ThCSA JOMYIICHUM JO TiJCYMKOBOTO CEMECTPOBOTO
KOHTPOJIIO 3 KOHKPETHOI HaBYAJBHOI JUCIMIUTIHA, SKIIO BiH BUKOHAB BC1 BUIH
poOiT, nepeadadeHi poOOUO0 HABUAIBLHOIO MPOTPaMOI0 NUCIUIUIIHU 1 HAOpaB 3a
MOIYJILHOIO CHUCTEMOIO cyMy OaiiB He MeHie 20 OariB 3a MPaKTUIHY YaCTHHY
JUCIHTLTIHY (TS iICTTHATY ).

MeToauKka BU3HAYEHHS 3araJIbHOI eK3aMeHaliiiHol OiHKH.

Jlnsa Oennoi popmu HaguarHsa CTYJICHT, IKMW HE Ma€ Ha MOYATOK 3aI1KOBO-
€K3aMEeHaIlIiHO1 cecii 3a00proBaHOCTI MO JUCLUMILIIHI, IO 3aBEPIIYEThCA
ICIUTOM, CKJIaJla€ TMHUCBMOBHUM ICIIUT 3a 3aTBEPKEHHUM PO3KJIAIOM Ta
npoueayporo, sika Bumucana y mm. 2.7-2.10 TlomokeHHS TpO TPOBEICHHS
MIJICYMKOBOTO KOHTPOJIO 3HaHb CTYJAEHTIB, MPUUYOMY 3arajibHuil Oain
YCHIIIHOCTI 3 AUCIUIIIIHU € YCEPEAHEHUM MK KUIbKICHOIO OLIIHKOK MOTOYHUX
KOHTPOJIFOIOUMX 3aXOJIIB Ta KUIbKICHOI OIIIHKOIO, OJEPKaHOK CTYIAEHTOM Ha
ICTIHTI.

Ex3ameHnariitina poOota ckiIagaeTbcss 3 25 TECTOBUX 3aBJaHb, SKI
OXOIUTIOIOTh BC1 TEMH JAHOTO MOy HaBYaiabHOI Aucuuruiiad. OIiHKa 3a
MpaBWIbHY BIAMOBIAb Ha OJHE NMUTaHHSA — 4 Oanu. MakcumanbHa OIlIHKA 3a
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BUKOHAHHSI eK3aMeHarliitHoi pobotu gopisaroe 100 Gamam.
Sxio K KiTbKiCHA OIIHKA, OJIEp’KaHa CTYACHTOM Ha icmuTi, meHire 50
OaJtiB, TO 3arajJbHMI 0aj yCHIIIHOCTI JOPIBHIOE 0aly YCHIIIHOCTI Ha 1CIIUTI.

Kpwurepii omiHroBaHHs ex3aMeHaIiiHuX pooiT 3a cuctemoro ECTS ta
CUCTEMOKO YHIBEPCUTETY

) Busnauenns 3a cUCTEMOIO
3a mkanow | 3a HallOHAJIBHOIO {BEDCHTET
ECTS CHCTEMOIO YHIBCP Y
(y 6anax)
BIIMIHHE BUKOHAHHS
A 5 (BiZMIHHO) JIVIIIE 3 HE3HAYHOIO 90 - 100
KUIBKICTIO ITOMIJIOK
BUILIE CEPEOHHOrO PIBHA 3
B 4 (mo6pe) e ceped p 82 - 89
KUIBKOMA HOMUJIKAMU
B 3araJlbHOMYy TIpaBUJIbHA
obora 3 IEBHOIO
C 4 (106pe) poboT 74 - 81
KUIBKICTIO rpyoux
IOMWIOK
) HEIOTaHo, ajie 31 3HAYHOIO
D 3 (3a710B1TEHO) o 64 - 73
KUTBKICTIO TIOMUJIOK
E 3 (3a10BLIbHO) | BUKOHAHHS — 3aJI0BOJIbHSIE 60 - 63
MiHIMAJIbHUM KPUTEPISIM
2 (He3a10B1IBHO 3 MOKJTUBICTIO
FX (nesan ) 35 - 59
MIePECKIIACTH
2 (He3aI0BIIBHO) | 3 000B’ I3KOBUM
F MMOBTOPHUM KypcoMm 1-34
HABYAHHS

Cymu OaiiB, sIKI OTpUMaB CTYJEHT 3a BCIMa 3MICTOBHUMH MOJAYJISIMU
HaBYAJIbHOI IUCLUHUILIIHY, POPMYIOTh IHTETPAJIbHY OL[IHKY ITIOTOYHOT'O KOHTPOJIIO
CTYJIEHTa 3 HaBYAJIbHOI IUCUUILUIIHUA. BOHa € mincTaBoro Uil JOMYCKY CTYJIEHTa
70 ICIIUTY.

SIKio CTyAeHT OTpuMMaB Ha ICIIUTI HE3aJ0BUIbHY OIlIHKY, a00 HE MaB
JOMYCKY 10 ICIUTY, BIH MICJS JIKBiJalii CBO€i 3a00proBaHOCTI MPOXOJUTH
TECTYBaHHS Ha KOMICIT ITO TecTaxX Ha 0a30B1 3HAHHS Ta BMIHHS.

3. PEKOMEHJALII 1O CAMOCTIAHOI POBOTH CTYJIEHTIB

IloBuyanHs Mo l'[OC.IIiIlOBHOMy BUBYCHHIO TCOPECTUIHOI'O MaTepia.]Iy.

Moayab 3M-JI0 KinemaTuka Ta iuHamMika MaTepiajJbHOI TOYKH
Tema 01 KinemaTuka maTtepiajibHOI TOUKH

[Ipu BuBUeHHI TeMH 1 HYJIBOBOrO MOAYJS MOTPIOHO 3BEPHYTH yBary Ha Taki
MUATAHHSI. OCHOBHI TIOHATTS KIHEMAaTUKH, IIBUAKICTh Ta MOPUCKOPEHHS
MartepianbHoi Touku [loTpiOHO 3rajfiaTi MUTaHHS MPOTPAMH CEPEAHBOI IIKOJIU:
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PiBHONIpUCKOpEHU pyX MaTepianbHOI TOUukU. CepeliHsl Ta MUTTEBA IIBUKICTD.
[IpuckopeHHsi, TaHTEHIIaJlbHE Ta HOpMaJibHE NpHUCKOpeHHsA. Kopucrtyrouuch
3100yTUMHU CTyA€HTAMM 3HAHHSIMHU 3 BHUINOI MaTeMaTUKH, pO310paTH MUTaAHHS
HEPIBHOMIPHOT'O PyXy TOUYKH Y3JI0BXK JOBUIBHOI TPAEKTOPII.
Tema 02. /Innamika maTepiajibHOI TOUKH

Y pamkax HyJIbOBOIO MOJYJIE KOpPUCHO 3rajaTd 3akoHu HbroToHa,
BU3HAYUBIIY MEPE]I [IUM MOHATTS: CUJIM Y MEXaHIIll, Maca, IEHTP Mac, IMITYJIbC.
Po3ziOpatu Buam cuin. 3ragatu nutanHa. Cyxe 1 B'si3ke Tepts. [lpyxkHi cuim.
Bunu mnpyxuaux pgedopmaniif. 3akon ['yka. ['paBitamiiini cuiau. 3akoH
BCECBITHBOTO TsK1HHA. Cuna TsoKiHHS. Bara Tina.
Jlimepamypa [1, 2, 3, 4, 9]

Ilumanns ons camonepesipku

1.* 3a skUM NpaBUIOM BHU3HAYAETHCS HANPSIM BEKTOpa KYTOBOi IIBUJIIKOCTI
MaTepiaibHOI TOYKH, IO PYXA€ThCA MO KOMy? Sk HOro 3HaueHHs 3B’si3aHE 3
JIHIMHOIO MIBUIKICTIO?
2.* Sk HampaBlieHUM BEKTOP KYTOBOI'O NMPUCKOPEHHS Yy BUIAJKy OOEpTaHHS
TiJla BITHOCHO HEPYXOMOT OCi: a) MPUCKOPEHOT0; 0) YIOBIIBHEHOTO?
3.* Slka cuctema BIJJIIKy HA3WBAETHCS 1HEpIiadbHOIO? YoMy cuctema BIIIIKY,
sIKa TOB’s13aHa 3 3eMJICI0, CTPOT0 KaKy4H, HelHepIliaJbHa?
4.* I11o Take cuna? Y 4oMy MoJAra€ MpUHIIUI HEe3aJaeKHOCTI 1T CHil?
5.* JlaiiTe 03HauYCHHSI IMITYJIBCY TiIA.
6.* SIkuii 3aKOH € OCHOBHMM 3aKOHOM JIMHAMIKH IMOCTYMAaJbHOTO PyXy Tija?
Slkoro BUMIIsiAy BiH HAOyBa€e y BUMAJKY PyXY TUI MOCTIHHOT Macu?
/. Yomy mnepmuii 3akoH HproToHa (hOpMyINIOIOTH SIK CaMOCTIMHMM, a HE SK
HACTIJIOK 3 IPYroro 3aKoHy?
8.* Yomy nopiBHIOE cyma BCIX BHYTpilIHIX cuil cuctemu 3rigHo III 3akony
HeroTona?
9.* YuM BU3HAYAETHCSA PYX CHUCTEMHU MaTepialibHUX TOYOK?
10.* I1lo Take 3amMkHeHa (i30J1bOBaHA) CHCTEMA?
11. o Ha3uBaIOTh LEHTPOM MaC CUCTEMHU MaTepiaibHUX TOUOK? SIK pyxaeTbcs
IIEHTP Mac 3aMKHEHOI CUCTEMU ?
12.* V yomy nonsirae 3aK0H 30€peKeHHs IMITyJIbCy? SIKa BIaCTUBICTh IPOCTOPY
00yMOBIIIO€ MOT'0 CPaBEIUBICTH?
13. 3akoH 30epeXeHHs SKOI BEJIMYMHU BUKOPUCTOBYETHCS MPU PEAKTUBHOMY
pyci? PiBasinas Memepcskoro ta popmyiia [{ioakoBchKoro.
14.* SIxa ¢i3uyHa CyTHICTH TEpTA? Y 4OMY BIIMIHA CYXOTO TEPTS BiJ PIIKOro?
Sxi BuaM 30BHIMHLOTO (cyxoro) tepTs Bu 3Haere? Bim doro 3anexuth cuiia
TepTs?
15.* Copmymroiite 3akoH ['yka? Konu BiH € cipaBeaiuBUM?
16. [lalite mosicHeHHs JiarpamMu HamnpykeHb. Illo Take mexxa mpomopiiitHOCTI,
MPY>KHOCTI 1 MIITHOCTI1?
17.* CdopmynioiiTe 3aKOH BCECBITHBOIO TsDKIHHA. [l SIKUX TUT BiH
BUKOHYETHCS?

12



18.* Illo Take cuna TsOKIHHSA? Bara Tiia? Y 4omy BiIMIHA Baru Tija Bil CHUJIU
TsOKIHHA? YoMy BaXKKe TiJI0 HE Tajia€ MIBU/IIIE 3a JIeTKe?
(* - muTaHHA JUTS CaMOIIEPEBIPKU 0a30BUX pe3yJbTATIiB HAaBUAHHS - 3HAHb,
BMiHb, HABHYOK).
IloBuaHHS MO MOCJAIIOBHOMY BUBYEHHIO TEOPETUYHOI0 MaTepiay.

Moayas 3M-JI1 Mexanika
Tema 1. Kinemamuxka meepoozo mina. CTyneHi cBOOOIM TBEPAOro Tija.
Po3knan pyxy Ha CKJIaJOBi: MOCTynajdbHUM Ta oOepranbHUil pyx. Kinemaruka
0o0epTanbHOrO pPyXy: KYyTOBE IMEpPEMIIIEHHs, KyTOBa IIBUJAKICTh, KyTOBE
MPUCKOPEHHS. 3B’SI30K 13 TIHIMHUMU XapaKTEPUCTUKAMHU PYXY.

[Ipy BUBYEHHI TEMU 3BEPHYTH yBary Ha Takl IHUTAHHS!
MOCTYyNaJIbHUN Ta OO0EpTadbHUN pyX TiJa Ta BUKOPUCTAHHS JIHIMHUX Ta
KYTOBUX 3MIHHUX [IJIi ONMHCY LUX BHUJIB PyXY; 3B'S30K MDK JIIHIHHUMH Ta
KYTOBHUMH XapakTepuctukamu pyxy. Crymeni cBoOoaM, SKI BIANOBIAAIOTH
PI3HUM BHJIaM pyXYy TiJa.

Jimepamypa [1, 2, 3, 4, 9]

Tema 2. Junamixa cucmemu mouok i meepoozo mina MOMEHT CHUIM Ta
MOMEHT IMITYJIbCY CUCTEMH MaTepiaJiIbHUX TOYOK Ta TBEPAOro Tuia. MOMeHTH
iHepuii, reopema lllreitnepa. Jlunamika odepranbHoro pyxy. PeakTtuBHuii pyx.
PiBussHHS MerepchbKoro.

OOGepranHss TBepAoro Tila. MOMEHT 1HEpIi, MOMEHT CHJIH.
PiBHSIHHS pyXy TBepAOro Tijga. 3aKOH 30€peKEHHS MOMEHTY IMITYJbCY.
I'ipockor.

[Ipy BUBYEHH1 T€MH 3BEpPHYTH yBary Ha Takl MUTAHHS: PIBHSIHHSA
PyXy CUCTEMH MaTepialbHUX TOYOK; IMIYJIbC Ta 3aKOH 30€PEKEHHS IMITYJIbCY.
PiBHsiHHS 00epTaibHOTO PyXy aOCOJIIOTHO TBEPAOro Tila Ta BEIUMYUHH, IO
BXOJASTh JIO HBOIO: MOMEHT IHEpIi, MOro 3aJIeKHICTh BiJl T€OMETPUUHHX
BJIACTUBOCTEH Ta TMOJOXKEHHS Ocl 0OepTaHHS; MOMEHT CHJIM Ta MOMEHT
IMITYJIbCY BIJIHOCHO MOJIIOCY Ta OCl 00epTaHHs. 3aKOH 30€peKeHHSI MOMEHTY
IMITYJIbCY.

[Ipu camoctiiiHOMy BWBYEHHI T1.2.2. TEMHU 3BEpPHYTH yBary Ha
G13uYHy TPUPOSY CHII TEPTA Ta MPYKHOCTI, BIAMIHY MK CYXUM Ta B’S3KUM
TEPTAM, MDK CHJIOI TSDKIHHS Ta Barorw Tula. 3HATH BHUpPa3H, 0 HAAAIOTh
BEJIMYMHY BIJAMOBITHUX CHII.
Jimepamypa [1, 2, 3, 4, 9]

Tema 3. Poooma i enepzis.

PoGorta. Kinetnuna enepris. [loTeHIianbH1 1Mo, TOTEHIIAIbHA €HEPTS.
3akoH 30epeKeHHs 1 IEPETBOPEHHS €HEPrii B MEXaHIIII.

[Ipn BHBYEHHI TEeMHU 3BEPHYTHM yBary Ha Takl NMUTaHHI: poOoTa Ta ii
3aJIEKHICTh BiJ HAMpsIMY CHJIM BIJIHOCHO MEPEMIIIEHHS, KIHETUYHA €Hepris Ta ii
3MiHa (TeopeMa Ipo KiHETHYHY CHEpPTil0); MOTCHIladbHa SHEPTid. Y CBIIOMHUTH
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PI3HUIIIO MDK TOHSATTAMM POOOTHM 1 €Heprii; KOHCEPBATUBHUMH Ta
JUCUTIATUBHUMM CUJIaMH. 3HAaTH YMOBH, 3a SKUX 30€pIraeTbCcsi MeXaHIuHa
EHepris CUCTeMH.

Jimepamypa [1, 2, 3, 4, 9]

Tema 4. Inepuianvni i neinepuinini cucmemu 6ioniky. Cunu inepuit.

[leperBopenns ["amines ayig IHEPUIMHUX CUCTEM BIIJIIKY. PIBHSHHS pyxy
Ta 3aKOHM 30€peKEHHS B HEIHEPLIATbHUX cHcTeMax BimIiKy. Cuin 1Hepiii.
BinuenTtposa cuna inepuii, cuna Kopiomica, iX BIMB Ha 1100aibHI aTMOCchepHi
SIBUIIIA.

[Ipn BHUBYEHHI TeMM 3BEPHYTH yBary Ha Takl MUTAHHS. 3 SKOIO

METOIO0 Ta SIKUM CIIOCOOOM BBOJSTH CWJIM 1HEPIIl y HEIHEpIliaJbHUX CUCTEMAaX
BIIJIIKY; PIBHAHHS PyXy TiIa B HEIHEPIIAJbHIN CUCTEM1 BIIIKY; CHUJIM 1HEPIiT
(BimmeHnTpoBa cwia Ta cwia Kopiomica), mo Iif0Th y CHCTEMax BIiJUTKY, SKi
00epTaroThCA; BIIMIHA MIXK YMOBaMHU 1X BUHUKHEHHS.; BIUTUB cuiii Kopionica Ha
PYX MOBITPSIHUX Ta BOJHUX MOTOKIB.
Jimepamypa [1, 2, 3, 4, 9]

Tema 5. Mexanika pioun ma 2asis.

Tuck y pimunax 1 razax. 3akoH Ilackans. 3akoH Apximena.
IneanbHa pinuna. PiBHsiHHA HenepepBHOCTi. PiBHsiHHS bepnymni. Jlaminapna
Ta TypOysnenTHa Tteuii. Yucno Peitnonbaca. OOTiKaHHS Tid.

[Ipy BUBYEHHI TEeMU 3BEpHYTHM YyBary Ha TakKi MUTaHHS. THCK;
3aKOHHM T1APOCTATHUKH, MOHATTS CTAI[IOHAPHOT'O MOTOKY; BUKOPUCTAHHS JIIHIN Ta
TpyOOK Teuli Juisl aHami3y pyxy piiuHu abo ra3y. PIBHSIHHS HemepepBHOCTI Ta
piBHsiHHA bepnymni. Jlaminapuuii Ta TypOyJEHTHUNM peXUMU Teuli B’SI3KO1
PIIMHY, KpUTUYHE 3HAYCHHS unciia PeliHomnbca.

Jimepamypa [1, 2, 3, 4, 9]

Tema 6. Enemenmu penamugicmcokoi MexaHiKu.

[locTtynmatn  cneuianbHOT  Teopii BimHOCHOCTI. llepeTBopeHH:
Jlopennia Hacnminku 3 mneperBopenb Jlopenma. IntepBan. Enementu
PENSATUBICTCHKOI NMHAMIKU. PensiTuBiCTChKUI iMITyJibe. B3aemMo3B’s130Kk MacH 1
eHeprii.

[Ipy BUBUEHHI TEeMU 3BEPHYTH yBary Ha TakKl NUTAHHS: MOCTYJaTH
CHeliaJbHOi Teopii BIAHOCHOCTI; BIAMIHY TmepeTrBopeHb JlopeHma Bia
nepeTBopeHs ['anines; BIIHOCHICTh MOHATTS OJHOYACHOCTI MOA1N; MPOMIXKKIB
4acy; JOBXHHH TIJ; YMOBH, 3@ SKUX OCHOBHUU 3aKOH JIMHAMIKH MaTeplajbHOI
TOUKH 30epirae cBor (opMmy (PEIATHBICTCHKHE IMIyJbC). 3HATH 3aKOH
B3a€MO3B’SI3Ky MacH 1 €Heprii.

Jimepamypa [1, 2, 3, 4, 9]
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[Mutanns st camonepeBipku
1.*5lka BeaMUMHA XapaKTEpPU3Yy€e 1HEPTHI BIACTUBOCTI TUIA IPU O0EpPTaAIBLHOMY
pyci? Big oro 3amexuTs ii 3HaUeHHS?
2.* l1lo Ha3WBa€ThbCSI MOMEHTOM CHJIM BIHOCHO HEPYXOMOI TOYKH (IOJIOCY)?
BITHOCHO HEpYXOMOi 0ci? Sk BU3HAYAE€THCS HATIPSIM MOMEHTY CHJIH?
3.* Illo Take MOMEHT IMIyJIbCy MaTepiadbHOi TOYKH? TBEpAOTO Tinma? Sk
BU3HAYAETHCS HAIMIPSIM BEKTOPAa MOMEHTY IMITYIbCY ?
4.* Slkuit BUTIISIT Ma€ OCHOBHUM 3aKOH JUHAMIKU 00€pPTaIbHOIO PYXy TBEPIIOTO
Tina?
5.* V¥V yomy mossrae 3aKkoH 30€peKEHHS MOMEHTY IMITYyJbCY? Y SIKUX CHCTEMax
BiH BUKOHY€ThC? HaBemiTh mpukiiagy.
6. [lopiBHSIITe OCHOBHI 3aKOHU TUHAMIKU MOCTYMAIbHOTO 1 00€pTaIbHOTO PYXY
Ta YCTAHOBITH aHAJOT1I0 M BEJIMUYMHAMH, 1110 BXOJSTh Y PIBHAHHS 3aKOHIB.
7. Illo Take TonoBHI oci iHepmii Tima? fka BIACTHBICTP BUIBHHX OCEH
BUKOPHCTOBYETHCA y Tipockomnax? /e BUKOPUCTOBYIOTHCS T1POCKOIIH ?
8.* ¥V domy pi3HHIS MK TOHATTSIMH €Heprii 1 poboTu? Sk 3HaiiTH pobOoTy
3MiHHOI cuiu? Y SKOMY BHUMAQAKy po0OOTa CHWIH, IO i€ Ha PyXOMe TiJlo,
nopiBHioe Hyt0? 1[0 Take MOTYXHICTH?
9.* KinetnyHa eHeprisi MeXaHIYHOi CHCTeMH, 1iI BIACTUBOCTi. Dopmynn
KIHETMYHOI €HEePrii MOCTYyNaIbHOTO Ta 00E€pPTAIBHOIO PyXy TiIA.
10.* IIlo Take xoHcepBaTuBHI cwiu? [llo Biapi3HsS€e KOHCEPBATHMBHI CWIIH Bif
TUCUTIATUBHUX CHJI?
11* JlaiiTe o3Ha4YeHHs MOTEHIIaabHOI eHeprii Tina (cucremu). o HeoOXigHO
yKa3aTH JJIsl HaJaHHS OJTHO3HAYHOCTI MOTEHIIabHINA eHeprii?
12.* 3a sskux yMOB 30epiracThCsl TOBHA MEXaHIYHA EHEPTisl CHCTEMH Til?
13.* 3 sK0I0 METOI0 1 SKUM CIOCOOOM B HEIHEPIIATbHUX CHCTEMaX BITIKY
BBOJISITH CHJIHU 1HEPIii? UM BUKOHYIOTHCS 3aKOHU 30€peKEeHHs IMITyIbCY, €HepTil
y HeIHEepITIAIbHUX CUCTEMAX ?
14.* YV sxoMy BUIIQJKy Ha TUIO B HeIHEPIIATbHIA CHCTEMI BIIJTIKY JTi€ a) TIIbKA
BIJIIIEHTPOBA CHJIA 1HEpIii? 0) 1 BiAIeHTpoBa cuiia iHepiii, i crmra Kopiosica?
15.* Yomy nopiBHIOE BeTMYMHA Ta SIKAW HAMPSM Ma€ BiIIEHTPOBA CHJIA IHEPITii?
16.* Yomy nmOpiBHIOE BETMYHMHA Ta 3a SIKUM IPABUJIOM BU3HAYAETHCS HAIIPSIM
cunn Kopiomica. Yu Moske 1151 Cuiia 3MIHUTH KIHETUYHY €Heprito Tina?
17.* Y yoMy mosnsirae 3aKOH HEPO3PUBHOCTI TEUi1?
18.*Ha ocHOBi sKOTO 3aKOHY 30€peKCHHS BUBOAWTHLCS PIBHSAHHS bepHymi?
[TosICHITB 3MICT KOKHOTO WIEHY L[bOTO P1BHSHHS.
19.* fxy ymoBy Hamae uucno PeitHonpaca? OxapakTepu3yiiTe Tediro 3a
YMOBOIO, KOJIM 4HCIo PeliHoNbaca a) € MEHIIMM, O) MepeBHUINy€e KPUTHYHE
3HAYCHHS.
20.*5lki BenmuUMHM € iHBapiaHTHUMHU (HE 3aJeKaTh Bl BHOOPY IHEpIiadbHOI
CUCTEMH BIJUTIKY) B CIEIliaIbHIA Teopii BITHOCHOCTI?
21.* 3a sKOI0 YMOBOIO OCHOBHE PIBHSHHS TWHAMIKHU 30epirae cBoto (Gopmy B
CHeIiabHIN Teopii BITHOCHOCTI?
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22.* Slkuil 3aKOH € y3arajJbHEHHSM 3aKOHIB 30€pEKEHHS MAacu Ta €HEeprii y
crieliajgbHii Teopii BIAHOCHOCTI? 3aNUIlliTh HOTO PIBHSHHS.

(* - muTaHHS U1 caMOoTIepeBIpKU 0a30BUX Pe3y/IbTaTiB HABYAHHS -3HAaHb, BMiHb,
HABHYOK).

IloBuaHHS MO MOCJIIOBHOMY BUBYEHHI0 TEOPETUYHOI0 MaTepiay.
Monayas 3M-JI2 MoJiekyasipaa ¢gizuka Ta TepMoIHUHAMIKA.
EnekrpocraTuka. IlocTiliHUil eJIeKTPUYHUI CTPYM

Tema 1. Monexkynapuo-kinemuuna meopia ideanvhux 2a3ie.

Tepmonunamiyni napameTtpu. PiBHAHHS crTaHy. [3ompouecu B
ineanbHOMY Ta3i. OCHOBHE PIBHSHHS MOJIEKYJSPHO-KIHETUYHOI TEOpii rasiB.
CepenHs KiHETMYHA €HEPris MoJieKysl. Po3mojin MoJjekya 3a HIBUIKOCTSIMU
(po3nonin Makcgeinia). Posmoain boneiiMana, 6apomerpudna ¢popMmyiia.

CepenHe 4McO 3ITKHEHb 1 JIOBKHHA BUIBHOIO MPOOITY MOJIEKYI.
SBuiia nepeHocy (TEIIONPOBITHICTD, TU(Y3isd, BHYTPIIIHE TEPTS).

IIpr BuBYEHHI TeMHM HEOOXITHO 3aCBOITH OCHOBHI TOJIOKCHHS
MOJIEKYISIPHO-KIHETUYHOI TE€Opii; 3HATH OCHOBHI TEPMOJMHAMIUHI MPOLECU Ta
pIBHSHHS CTaHy imeanbHoro ra3y (piBHsHHA MenaeneeBa — KianeipoHa.
3BepHYTH OCOOJMBY yBary Ha OCHOBHE DIBHSHHS MOJICKYJISIPHO-KIHETUYHOI
teopii (MKT), sike 3B’s13ye TepMOIUHAMIYHI TapaMETPH CTaHy 1€aJTbHOTO ra3y
3 XapaKTePUCTHUKAMH PYXY MOJIEKYIL.

Cnim  4ITKO  YCBIIOMHUTH  3MICT  pPO3MOJUTY  MOJEKYlT 3a
mBUAKOCTAMU (po3moaily MakcBena) Ta MOTro 3alie)KHICTh Bij TeMIlepaTypH,
PO3MOT YaCTUHOK y MOTeHIiaapHoMYy ot (po3monin bonbimana).  3HaTH
OapoMeTpuuHy (opMylny Ta pPO3YMITH MeXKI iI BUKOPUCTAHHS y 3B’SI3KY 3
MPUIMYIICHHSMH, 32 IKUX BOHA OTpUMaHa.

Oco0nMBy yBary 3BEpHYTHM Ha SBHUIIA MEPEHOCY, SIK1 JEXKaTb B
OCHOBI BEJIMKOI KIJIBKOCT1 IPUPOIHUX Ta TEXHOJIOTTYHUX MPOLIECIB.
Jlimepamypa [1, 2, 3, 4, 9]

Tema 2. Ilepuwiuii 3ax0n mepmoouHamixu.

Buytpimns enepria. Temnora 1 po6ora. Ilepiunii 3akOH TepMOJUHAMIKH,
Horo 3acTocyBaHHs 10 13ompoiieciB. Yucao cTyneHiB cBOOOAN MOJIEKYJ. 3aKOH
PO3MOIUTY €Heprii 3a CTyneHsIMUu cBOOOAM. TermoeMHICTh ra3y. AniabaTHUHHI
npoiiec. PoboTa i1eanbHOro ra3y B pi3HHUX 1301poLiecax.

[Ipyn BUBYEHHI MaTepiany Ii€i TEMU 3BEPHYTH YBary Ha MHOHSTTS
“BHYTPIIIHBOI €HEPrii’ CUCTEMHU; Ha XapakTep PO30LKHOCTEH ABOX CIOCOOIB
nepenavi eneprii (temnora i po6ota). Ciij 4iTKO PO3YMITH y YOMY IOJISATAE
BiIMiHA (DYHKIIIT CTaHy BiA (PyHKIIIT IPOILIECY.

Cnim  He TUIBKM 3HaTh (OPMYJIIOBAHHS IMEPUIOTO  3aKOHY
TEPMOAMHAMIKMA Ta MOro PIBHSHHSA, aje W yMITH 3alUCATH 1€ PIBHSHHS IJIs
KO)KHOTO BHJIy TEPMOJMHAMIUYHUX TPOIECiB (i30TepMIUYHOr0, 130XOPHOTO,
1300apHOTo Ta a/1iabaTHOTO).

[Ipu BuBYEHHI aj1a0aTHOrO MPOILIECY 3BEPHITH yBary Ha Te, SIK
3MIHIOIOTBCSI BHYTPIIIHSL €HEPrisi Ta TeMmreparypa CUCTEeMHU MpPU CTUCKAHHI Ta
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posmmpenHi. [lopiBHsANTE amiabaTHUM Ta 130TepMIYHUN MPOIECH, MPOBEACHI 3
TOTO CaMOI'0 MOYAaTKOBOT'O CTaHy, Ta MPOSICHITh, YOMY ajaiadara Hie KpyTiue 3a
130TEPMY.

[Ipu po3rnsial MUTaHHS MPO TEIIOEMHICTH, YSACHITH 3aJ€XHICTD
MOJISIPHO1 TEIJIOEMHOCTI BiJ YKCJIa aTOMIB B MOJIEKYJ1, TOOTO YKClia CTYIIEHIB
CBOOO/IM MOJIEKYJIH. 3BEPHIThH yBary Ha T€, sIK TEIIOEMHICTh 3aJIEKUTh B1Jl YMOB
HarpiBaHHs;, YoMy JUIsi Oyab-sIKHX TasiB C, /C, >1.

Jlimepamypa [1, 2, 3, 5, 9]

Tema 3. /Ipyzuii 3axkon mepmoounamiku.

O6opotHl Ta HeobopoTHi mporecu. I{ukmiuni mpouecu. Iluki
Kapno Tta ioro koedimient kopucnoi nii. Teopema Kapno. [pyruii 3akon
tepmoauHaMiku. Teopema Kapno. TepMoguHamiyHe 1 CTATUCTUYHE BU3SHAYCHHS
eHTporii, 1l BmactuBocti. Teopema HepHcrTa.

[Ipyn BUBYEHHI TEMH CIIJ YITKO YSICHUTH MOHATTS OOOPOTHHX Ta
HEOOOPOTHHUX MPOIIECIB, KOJOBUX MPOIECIB (IIMKITIB).

HeoOxinHo poziOparucs B mnOpuHOMOAX Jii  TEIJIOBUX Ta
XOJIOJUIbHUX MAIllH, 3HaTH 11eanbHui nuki KapHo Ta #oro x.k.1.

EHTPOMIsl € OJHO3HAYHOI0 (YHKIIE€I cTaHy cucteMud. OcoOJIMBO BaXKHO
3pO3YMITH CTATUCTUYHUMN 3MICT IPYrOro 3aKOHY TEPMOJAUHAMIKHU.

Tema 4. Aepecamui cmanu peuosunu. Dazoei nepexoou.

Cunu Ta MOTEHIaNu MIXXMOJIEKYJISIpHOT B3aemonii. PeanbHi razu. Monens
Ban-nep-Baansca.

3aranbHi BJIacTUBOCTI Ta OynoBa pinunu. [loBepxHeBuil HaTar. KaninsipHi
aBunia. BumaproBaHHs Ta KumiHHS piquH. Hacuuenwit map. MounekynsipHa
OynoBa TBEpPIUX TiM.

[Tonsitta dazu, ¢pazoBux nepexoAiB Hepuioro ta Apyroro poay. dazosi
niarpamu. PiBusinuasa Knaneiipona - Knaysiyca.

[Ipu BUBYEHHI T€MH, 3BEpHYTH yBary: Ha MPUYMHHU, 32 SKUMU TMOBEIIHKA
peajbHOrO Tra3y BIAPI3HIETHCA BIJ 17€aJbHOIO; 3a SIKMX YMOB CIij
BUKOPHUCTOBYBATH PIBHSHHA BaH - faep - Baanbca; moHATTS “KpUTHYHOrO CTaHy
pPEUYOBUHU Ta OCOOJMBOCTI IBOIO CTaHy. YSICHUTH MOHATTS “‘¢ga3u’, 3HATH
pi3HUII0 MK (dazoBumu nepexogamu [-ro ta II-ro poay, MOHSTTS piBHOBaru
¢a3 Ta 3micT $a3oBoi Iiarpamu.

[Ipu camoCTiIfHOMY BHUBYEHHI MUTAHHS PO BIACTUBOCTI PIIUHU 3BEPHYTHU
yBary Ha BIJMIHM B XapakTepl pyXy MOJEKYJ PIAUHHU TMOPIBHSHO 3 PYXOM Yy
ra3ax Ta TBEpJIUX TijaX; BIAMIHY BJIACTUBOCTEH MOBEPXHEBOTO LIAPY PIIUHU Ta
MIPUYMHHU 1 HACIIJIKHU I[HOTO.

Jimepamypa [1, 2, 3, 5, 9]
Tema 5. Enekmpocmamuxa
Enextpoctatuune mone. B3aemopis eNeKTpUYHUX 3apsAliB, 3aKOH
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Kynona. HampyxeHicTh moJis, CHJIOBI JiHIi, MOTIK BEKTOpa HAMPY>KEHOCTI.
Teopema ["ayca. [Tone ToukoBoro 3apsiay, iomuHy 1 Kyii. [loTenmian momis.

Knacudikanis peuoBUHH 32 €IEKTPUYHUMU BIACTUBOCTSAMHU. [IpOBITHUKHI
1 JIEEKTPUKU B eNeKTpuuHoMy moii. Enexrpuuna emuicts. KoHneHcatopw.
Enepris noss.

[Ipu BUBUEHHI TeMU 3BEpHYTH yBary Ha MOHSTTS €IEKTPUYHOTO MOJS SIK
HOCIs B3aeMoAli 3apsiiB. 3Hatu 3akoH KyioHa, BMITH 3amucatd HOTro y
BEKTOPHIN (DOpM; 3aCBOITH MOHATTS BEKTOpA HAIMPY>KEHOCT1 MOJISI; MPUHIIUITY
CyMepro3ullii MoJiB; MOTOKY BEKTOpa HAIMPY>KEHOCTI. 3HaTH TeopeMy ["ayca.

VceBigoMuTn MOHSATTS MMOTEHIIAJIBHOCTI Ta MOTEHI1ay
€JIEKTPOCTATUYHOTO TOJIsl, MPOAHaNi3yBaTU MHUTAHHS MO0 HEOAHO3HAYHOCTI
MOTEHIIIATy Ta KO0 HOPMYBaHHS. 3BEPHYTH yBary Ha 3B'SI30K MIXK MMOTEHII1AJIOM
Ta HaMPYXKEHICTIO €JEKTPOCTATUYHOTO TOJI.

Po3ymiTH 0COONMBOCTI MOBENIHKK JIEIEKTPUKIB Ta MPOBIJHUKIB Y
€JIEKTPUYHOMY TOJi. 3aCBOITH OCHOBHI XapaKTEPUCTUKU IICNEKTPHUKIB, SIK TO
MOJISIPU30BAHICTh,  JICJIEKTPUYHA  CIOPUMHATIAMBICTL Ta  Jl€JIEKTpUYHA
MPOHUKHICTH CEPEIOBUIIIA.

VYCBIAOMUTH  BIACYTHICTH  €IEKTPOCTATHYHOIO  MOJSL  BCEpPEIuHI
MPOBIJTHUKA SK HACIIJIOK YMOBHU PIBHOBAaru BUIBHUX 3apsiiiB Y MPOBIAHUKY, Ta
BUKOPHUCTAHHS 111€1 0COOIMBOCTI JUIsl €IEKTPOCTATUYHOrO 3axucTy. OBONOIITH
MOHATTAMM €JIEKTPOEMHOCTI MPOBIJHUKA Ta KoHAeHcaTopy. Jlo oOuucieHHs
€HEeprii eNEeKTPOCTATUYHOTO MOJIA MiIINTH Yepe3 OOYUCICHHS eHeprii B3aeMOli
JIBOX TOYKOBUX 3apsJliB, CUCTEMHU 3aps/iB, BIJIOKPEMJICHOTO NPOBIAHUKA Ta
KOHJIeHCaTopa. B enekTpocTaTuill ToJie HEBIAPWUBHE BiA 3apsiB, IO HOTO
MOPO/KYIOTh, B €JIEKTPOJAMHAMIIl TMOKa3aHO, IO CHEPril0 Ma€ EJICKTPUYHE
noJie, sike ICHY€ He3aJeKHO Bij 3apsi/liB.

Jimepamypa [1, 2, 3, 6, 10]

Tema 6. Ilocmiitnuit enekmpuunuit cmpym.

Enextpuunuii ctpym, ryctuna ctpymy. 3akoH Owma. Onip HMpOBIJHHUKIB.
Enexrpopyuriiina cuna. Pobota 1 moTyXHICTh cTpymy. 3akoH Jxkoyns-Jlenna.

Enextpuunuii ctpym y Bakyymi, razoBuit po3psia. [loHaTTs ipo miasmy.

IIpy BuUBYEHHI TeMH HEOOXITHO O3HAMOMHUTHCS 3 OCHOBHUMH
XapaKTEPUCTUKAMU EJIIEKTPUYHOTO CTPYMY, a TAKOXK 3 YMOBaMH, HEOOXITHUMHU
JUIsl BAHUKHEHHS Ta ICHYBAaHHS €JIEKTPUYHOro cTpymy. Ciiiji 3BEpHYTH yBary Ha
MPUHIHUIIOBY BIAMIHY MK PI3HHIICIO MOTEHIIATIB, EJIEKTPOPYLIIMHOIO CUJIOIO Ta
Hanpyroro. HeoOximHo uiTko 3HaTH 3akoHM Owma Ta Jxoynsa-JleHma, BMITH
3ammucaTy ix y nudepeHmianbHiin gopmi.

[Ipu caMocTiiiHOMY BHBYEHHI MHUTAHHSA MPO EJIEKTPUUYHHUU CTPyM Y
BaKyyMI1 3BEpHYTHU YBary Ha MOHSTTSA pOOOTH BUXOJY 3 METay, EMICiiHI SIBUILA
Ta iX 3aCTOCYBaHHs. [Ipy po3MIsiii MUTAHHS TIPO CTPYM Y Tra3i (ra3oBuil po3psin)
YCBIJIOMHUTH BIIMIHY M)XK CAMOCTIMHUM 1 HECAMOCTIMHHUM Ta30BUM PO3PSIOM;
PO3MISIHYTU TMPOIIECH, K1 MPU3BOASATH JO BUHUKHEHHS HOCIiB CTpyMy y rasi,
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TUIU Ta30BUX PO3psAniB (TIitOUnid, ICKPOBHM, JYrOBHH, KOPOHHHI) Ta ix
0COOJIMBOCTI. 3aCBOITH MOHATTS MJIa3MHU.
Jlimepamypa [1, 2, 3, 6, 10]

Ilumanns ons camonepesipxu
1. ITo po3yMitOTh ITiJT TEPMOIUHAMIYHOIO CHCTEMOIO?
2.* 1Illo Take TepMoAWMHAMIYHI TapameTpu cucteMu? ki OCHOBHI
TepMoauHaMiuHi mapamerpu Bam Bigomi? I[llo Take piBHSIHHS CTaHy
TEPMOIUHAMIYHOI CHCTEMU ?
3. SIki mpuImyeHH JeXaTh B OCHOBI MOJICJI 1/1eaTbHOTO Ta3y?
4.* [3omporiecu; iX 300pa)keHHs; 3aKOHH, SIK1 OMUCYIOTh MOBEAIHKY 171€aIbHOTO
rasy B 130Mpoliecax.
5.* PiBHsIHHS cTaHy imeanbHOro ra3y (piBHsHHS Kiamelipona — MeHueneesa).
3akoH /[anbToHA. 3aKOH ABOTaapoO.
6.* OcHOBHE PIBHSIHHS MOJICKYJISIPHO-KIHETUIHOT TEOPii, HOTO 3MICT.
7. Y dYoMy TmOmsTaE MOJEKYJISIPHO-KIHETUYHE TIYMadeHHS THCKY Ta3y?
TepMmoauHamigHOT TeMIepaTypu?
8.* Cepenns KBaapaTWYHA MIBUIKICTh Ta30BHUX MOJEKYJ, CEpeIHS KiHETUIHA
€HEPTisl MOCTYNAIbHOIO PYyXy MOJEKYJ Tra3y. Y YoMy MOJIArae 3MICT TEOPEMHU
BbonpiMana ipo piBHOPO3MOLT €HEPrii 3a CTyNeHsIMU CBOOO U ?
9. Posmozin MakcBena MOJIEKY 3a MBUAKOCTAMU. SAKuit (i3HIHANA 3MICT
GyHKITIT pO3MOIUTY MOJIEKYJ 32 IBUIAKOCTIMU?
10.* Sk Bu3HAYa€THCSA HAWOLIBIT IMOBIPHA, CEpEIHS, Ta CEpEIHS KBaApaTUIHA
IIBUJIKOCT1 MOJICKYJI?
11.* bapomeTpuuna ¢opmyna. SAKy 3anexHICTh Hajae OapoMeTprUYHa
dbopmyna? Ski mpumnynieHHs] BUKOPUCTOBYIOTHCS TIPH 11 BUBEJICHH1?
12. Po3noain bonbimana (po3moai 4acCTHHOK Y MOTSHI[IaIbHOMY ITOJTi).
13. Illo Take mOBX)WHA BIILHOTO MPOOITY MOJIEKYT? SIK 1 BiJf 9OTO 3aJICKUTh
CepeIlHs TOBKUHA BITLHOTO MPOOITY MOJICKYJT?
14.* ki HeOOOPOTHI MPOLIECH IEPEHOCY BUHUKAIOTH B HEPIBHOBAXKHUX
cuctemMax? Y YoMy CyTHICTh SIBUII] TIEPEHOCY 1 3a SKUX YMOB BOHH BUHUKAIOThH?
3anuiriTe pIBHAHHS AU(]y3ii; B’A3KOCT1; TETUIONPOBITHOCTI.
15.* [Ilo Take BHYTpIIIHA €HEPTis TepMOaUHAMIUHO1 cuctemu? TemoTa i
poboTa K criocoOu 3MiHU BHYTPIIIHBOI €HEPT1i.
16.* BHyTpimHs eHepris iealbHOTo ra3y. SIK BOHA 3aJI€KUTh BiJ KUTBKOCTI
CTYIICHIB CBOOO I MOJIEKYJI Ta3y Ta TeMIepaTypu?
17.* Tlepiunii 3aKOH TEPMOJUHAMIKH, MOTO PIBHSHHS.
18. Axwii BUrIsAq npuiiMae piBHSHHS MEPIIOTO 3aKOHY TEPMOIUHAMIKH Y
3aCTOCYBaHHI JI0 PI3HUX 130MpOIIEeCiB?
19.* BusHaveHHS MMOHATH. TEIUIOEMHICTD TiJIa; MUTOMA Ta MOJIIpHA
TEIJIOEMHOCTI.
20. Big goro 3aieXuTh TEIIOEMHICTD 1/IeaJIbHOTO Ta3y. SIKa 3 TeIIoeEMHOCTEH —
Cy un Cp— € 6inbmoro 1 yomy?
21.* 1o Take amiabatHuit mponec? PiBHAHHS afiadaTy icanbHOTO Ta3y.
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22.* SIx 3MIHIOETHCS TEMITepaTypa ra3y npu afaiabaTHOMy pO3IMUPEeHH] Ta3y?
ctuckanHi? YoMy aniabara € KpyTILIOHO 3a 130TepMy”?

23. TlomiTporHi poriecy. PiBHSAHHS MOIITPOIH; MMOKa3HUK MOIITPOIH,
TEIJIOEMHICTb.

24.* Po0oTa ieallbHOTO Ta3y y Pi3HUX 130MpoIiecax.

25.* 1110 Ha3uBarOTh KOJOBUM TIporiecoM (IIKIoM)? SKi mpolecH Ha3uBaKOTh
000pOTHUMU? HEOOOPOTHUMH ?

26.* 3 IKUX €JIEMEHTIB CKIAAEThCS OYAb-SIKHUIA TeTIOBUHM ABUTYH? 3a SKUM
npuHInoM BiH npamnioe? Yomy nopiBaroe KK/ TermmoBoi mamman?

27. ITpuHiyIn aii X0JI0AuIbHOT MAaIIMHK. X OJIOAUIBHUN KOCS(IIIi€HT.

28.* JIpyruii 3aKoH TepMorHaMiky. Foro hopMyTioBaHHS [ TEIIOBUX Ta
XOJIOIMIFHUX MAIIIHH.

29.* o Take ukn Kapuo? Yomy nopisatoe KK/ mukimy Kapro?

30. Teopemu Kapno ta HepiBHicTh Knaysiyca.

31.* SIx BBOIATH MOHATTS €HTPOITI] B TepMOAMHAMIITI? SIKi BIaCTUBOCTI BOHA
Mae? SIk moBOauTh cebe SHTPOTis y 3aMKHEHIM CHCTeMi TpU MPOTiKaHH1
000pOTHUX Ta HEOOOPOTHHX TIPoIIeCiB? SIK MOKE 3MIHIOBATHCS CHTPOTIis
BIJTKPUTO1 CUCTEMU?

32.*3B’30K EHTPOIIIi 3 IMOBIPHICTIO CTaHY CHUCTeMH Ta (Di3UIHHIA 3MiICT
entpomii. Teopema HepHcTa 1 Haciiaku 3 Hel.

32. Y yomy moJsrae BiaMiHa pealbHOTO Ta3y Bif igeadbHOro? Sk me
ypaxoBy€eThcsl Y piBHsSHHI Ban-nep-Baansca? [lopiBasiiTe i30Tepmu Ban-aep-
Baanbca Ta excriepumeHTa bHI 130TepMu. Y domy BiamiHa mix HUMEU? [0 Take
KpUTUYHA TEeMIIepaTypa Ta KpUTUIHUHN CTaH?

33. UuM BiZpi3HAETHCSI BHYTPIITHS €HEPTisl peaJbHOTO ras3a Bij i1eaJbHOT0?
34.* SIk BipI3HSIETHCSA PYX MOJICKYJ (aTOMIB) y PEUOBHUHI Ta CTPYKTYpa
PEYOBHHHM Y Pi3HUX arperaTHUX CTaHaX?

35.* SIxi BMacTUBOCTI BiIPI3HIIOTH TOBEpXHEBH map y piauai? [{o Take
MOBEPXHEBHM HATAT? Y 4OMY TOJIATAE SBUIIE 3MOUyBaHHs? HeamouyBaHHs?
36.* Axuii Hi3udHUI 3MiCT TeMIiepaTypu?

37.* ®a3oBi mepeTBOPEHHS

38.* IloTpiitHa Touka. [liarpama cTaHiB.

39. PiBasans Knaneitpona — Knaysiyca.

40. *11lo BXOAUTH Y TOHITTS «KBHYTPIITHSI CHEPTIsI»?

41.* Sxi BMacTUBOCTI Ma€ €ICKTPUUHUN 3aps?

42.* 3axon Kynona. Bzaemonito sikux 3apsiB BiH onucye?

43.* Illo Ha3WBaIOTh HAMPYXKEHICTIO EICKTPUYHOTO MONSA? B SKUX OXMHHIISIX
BUMIPIOETHCS?

44.* Yomy NOpIBHIOE HAMIPY>KEHICTh TOJISI TOYKOBOTO 3apsany? Sk HampaBieHHA
BEKTOP HANPYKEHOCTI IHOTO TOJIS, SKIIO 3apsi/i MO3UTUBHUHN, HETaTUBHUI?
45.* B yoMy moJjsrae MPUHITUI CYNEpo3ullii? Sk 3HaUTH HANPy>KEHICTh MOJIS
CHUCTEMH TOYKOBHX 3apsiB?

46.* o Take JiHII HapyXeHOCTI (CHIIOBI JIiHIT) eJeKTpUIHOTO ToJsA?  SIKi
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OCOOJIMBOCTI  CWJIOBHUX JIIHIM €JIEeKTPOCTATUYHOIO TMOJIA BIIOOPaXKYIOTh HOTO
NOTEHIIANBHANA XapakTep? Sk oOuparoTh ryCTHHY JiHINA?

47.* Hke none nasusaromv 00HOPIOHUM. AKutli 6uenso maiomo culosi JNiHil
00HOPIOH020 NOJIA?

48.* Illo Ha3WBarOTh TOTOKOM BEKTOpa HAMPYXKEHOCTI?  3amumriTh
MaTeMaTUYHUN BHUpa3 Ta chopmymtoiite Teopemy [ayca juisi MOTOKY BeKTOpa
HaIpy>KeHOCT1. SIKi BIACTUBOCTI €JIEKTPOCTATUYHOTO IMOJSI TOUYKOBOTO 3apsiay
BimoOpaxye Teopema ["ayca?

49.* 3a sxor0 (HOpMYIIOI0 MOKHA OOYUCITUTH HAMPYKEHICTh MOJISI HECKIHYCHOT
PIBHOMIDHO 3apsiKEHOI TUIONIMHU? PIBHOMIPHO 3apsKeHOi cdepuyHoi
MTOBEPXHi?

50. SIka Teopema BimOOpaKye MOTEHIIALHAN XapaKTep eIEKTPOCTATUIHOTO
nosist? ChopMysmroTe i 1 3aMuIIiTh MAaTeMaTHIHAN BHPA3.

51. 3apsn nepeMilyoTh B €I€KTPOCTATUYHOMY TOJII 1O 3aMKHEH1M TPa€eKTOPIi.
YoMy mopiBHIOE 3arajibHa poO0Ta CHII €JIEKTPOCTATUYHOTO OIS ?

52.* Illo Ha3UBAIOTh a) MOTECHIAIIOM CIIEKTPOCTATUYHOIO MOJIS? 0) PI3HHUIICIO
noTeHiamiB? YW 3a7eKUTh BEIMYUHA a) TIOTEHIia)Ty; ©0) PI3HUIlI MOTEHITIaIIB
BiJl BUOOPY MOYATKY BiJTIKY (HYJIbOBOTO PiBHS)?

53. Yomy nopiBHIOE MOTEHITIA TIOJISI TOYKOBOTO 3apsiay?

54. ChopmymroiiTe mpuHOUI cyneprno3umii st moTeHmiany? Illo nerme -
OOYHMCIIUTH 32 MPUHITAIIOM CYTIEPIIO3HIIiT HATPYKEHICTh TOJIS YU TOTCHITIaN?
55.* Sk 3a pI3HUIECIO MOTEHIIATIB OOYUCIUTH POOOTY CHII €IEKTPOCTATUYHOTO
moJsi?

56. fx moB’s3aHi HAMPYXEHICTh Ta IMOTEHINAN EJIEKTPOCTATHYHOTO TIOJS Y
3araJJbHOMY BHITQJKY? Y BHNAAKY OJTHOPITHOIO IO ?

57.* YoMy [JOpIBHIOE HAMPYXKEHICTh EJIEKTPUYHOTO TMOJS  BCEpPEauHI
3apsAHKEHOTO MPOBiAHWKA? YuM TOSCHIOETHCS BIJCYTHICTH TOJISI YCEpEIWHi
MIPOBITHHUKA Y pa3i PIBHOBAXXHOTO PO3MOJIUTY 3apsiaiB Y HhOMY? SIKUM YMHOM Tie
BUKOPHCTOBYIOTH Ha TIPAKTHIII?

58.* Illo Take sBHUIIE EICKTPOCTATHYHOI IHAYKIIi? YoMy AOpiBHIOE
HaIpPY>KEHICTh EJIEKTPUYHOIO TOJISI BCEPEAUHI YCEepeIuHi HEUTPAIBHOTO
MPOBIHUKA, M0 TMOMIMICHUA Yy 30BHINTHE EIEKTPUIHE MMOJIe?

59. Illo Take eleKTPOEMHICTh MpOBiMHMKA? Bix 4oro BoHa 3aICKHTL? Y SIKHX
OJIMHUIIAX BUMIPIOEThCSI? 3anmumiiTh GOpMyITy eIeKTPOEMHOCTI chepu.

60.* Illo Take xoumeHcarop? Bim doro 3QJIEKUTh  CJIEKTPOEMHICTD
KOHJZIeHCaTOpiB? Y doMy TiepeBara BHKOPUCTAHHS KOHACHCATOPIB A
HAKOIMWYEHHS 3apsily Ta €Heprii mepe/ MpOBiTHUKAMU ?

61.* YoMy IOpiBHIOE EIEKTPOEMHICTD IJIOCKOTO KOHAEHCATOpa?

62.* Ilpu sxomMy 3’€qHAHHI KOHJIEHCATOPIB y OaTapeio — mapajaeibHOMY
9H MOCTIOBHOMY 1X CyMapHa €MHICTh 3MEHITY€EThCSI? 30 LTBIITYETHCS ?

63. fka 3 BeMUMH 3apsij] YM HAMpyTa 30€piraroThCs MPH 3MiHI €JIeKTPOEMHOCTI
KOHJICHCATOpa, KWW Bia €qHANM Bim mKepena Hanpyru? He Bim emHyBamu Bin
JoKeperia Hanpyru?
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64. lllo take mumoins? Sk MOBOAATH ceOe AMIOINI y eNEKTPUIHOMY TTOJi?

65. fAxi THnM mieNeKTpWKiB BaM Bimomi? Sk TOBOATH cebe MOJEKyIH
HETOJISIPHUX Ta MOJSPHUX JIENIEKTPUKIB y 30BHIMIHBOMY 1MOi? SIKi BIacTUBOCTI
BIJIPI3HSIOTH CETHETOCICKTPUKH BiJl IHITUX THUITIB JTICIICKTPUKIB?

66.*Y domy momsrae momnspusamis gienektpuka? IloscHITE TpUUMHU
OCJIa0JIEHHS €JIEKTPUYHOTO MOJIS B IIEJIEKTPUKY MOPIBHSIHO 3 BAKYYMOM.
67.*/laliTe  O3HA4YE€HHA IONAPM30BAHOCTI  Ji€NEKTpUKA P  BiZHOCHOT
JEJIEKTPUYHOI MPOHUKHOCTI €.

68. Sk i ;1A 9Oro BBOAATH BEKTOP €IEKTPUYHOro 3mimeHHs D? Ilome skux
3apsIiB ONMCYIOTH BEKTOpU E i D ?

69. fAx i yoMy moOBOAATH ceOe JIIHIT HaAMpPyKEHOCTI Ta JiHIi BeKTopa
EJIEKTPUYHOTO 3MIIECHHS HA TPAHUII JBOX JICNEKTPUKiB? YoMy  3MIHIOETHCS
KUIBKICTh JIIHI ~ HAmpy>XeHOCTI EJNIEKTPUYHOrO TOJIE  Ha TpaHUlll JABOX
TEICKTPUKIB?

70.*  Slk 3MIHIOETHCS €HEPTris JBOX PI3HOWMEHHHUX TOYKOBUX 3apsliB MPH iX
HaOIMKCHHI OauH 710 oJHOro? OIHOMMEHHHMX TOYKOBHX 3apsamiB? Um Moxke
OyTH CTIHKOIO CHCTeMa HEPYXOMUX €ICKTPUYHUX 3apsiiB?

71.* Yomy nOpiBHIOE €HEPTIS 3apsAIKEHOT0 TPOBITHUKA? SHEPTis 3apsKEHOTO
KOHJIeHcaTopa ?

72. 1lllo Take i YOMy JMOpPIBHIOE MUTOMA TYCTHHA C€HEPrii EIEKTPUIHOTO
moJsi?

73.* Tocriitamii ctpyM. Cuna cTpyMy, TyCTHHA CTpyMy. EnekTpopymriiina crna
1 Hampyra.

74.* Omnip NPOBITHUKIB. 3aJeXKHICTh ONOPY BIA TeMmmeparypu. SBuiie
HaJIITPOBITHOCTI.

75.* 3akon Oma JJ1s1 OAHOPITHOT 1 HEOJTHOPIAHOT JUISHOK KOJia B IHTErpalibHil 1
mudepeHiianbpHil hopmax.

76.* 3axon Owma mis 3amkHeHOTO Koja. [Ipaswmma Kipxroda.

['7.* 3akon J[>xoyns - JIeHna B iHTerpasibHii 1 qudepeniianbaii popmax.

78. PobOoTa BUXOIy eneKTpoHA. TepMOEIeKTPOHHA eMicCis; 11 3aKOHOMIPHOCTI.
CtpyM y BakyyMi.

79. CamocTiiiHUl 1 HECaMOCTIMHMI Ta30BUN pO3psAI, BOJBT-aMIIEpHA
XapaKkTepucThKa. Ski mporecu npu3BOAsATH 10 YTBOPESHHS HOCIIB CTpyMy y Tra3i?
80. SIxi TMMM TA30BOTO PO3PSAMY PO3TIANAIOTH Ta B YOMY iX XapaKTepHi
0CcOoOIUBOCTI?

(* - nuTaHHA IUIS caMOIIEPEeBIPKU 0a30BUX PE3yJIbTATIB HABUAHHS - 3HAHb,
BMiHb, HABHYOK).

Moayas 3M-I11 «Po3B’si3yBaHHsI 3a/1a4 32 TeMaMM JIeKIiHHUX MOIYJIiB
3M-JI1 - 3M-JI2»
IToBuanus
Tema 1. Kinemamuka mamepianvnoi mouku. IIIBUAKICTh, CEpeHs Ta MUTTEBA
HIBUIKICTD, npuckopeHHs. [IIBUAKICTh, TNPUCKOPEHHS ISl BUIAAKIB
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MOCTYNaJIBHOTO Ta 00EPTATBHOTO PYXIB.

[Ipu po3B’s3yBaHHI 3a7a4, Kl MOB’S3aH1 13 BUBYEHHSIM pyXy TuI,
HeoOXigHO: 1) BuOpaTH cucTeMy BiUIiKy; 2) 3B’S3aTH 3 HEK CHCTEMY
KOOpAWHAT; 3) 3alMcaTh KiHEMaTUYHI PIBHSIHHS BIIIOBIIHO 10 YMOBH 3aaadi (y
3araJlJbHOMY BHITQJIKy Y BEKTOPHIii (opmi), a MOTIM CIIPOSKTYBATH IIi PiBHIHHS
Ha KOOPJAWHATHI OCl.

Akmo pyx ckiaagHui, TOOTO TIIO BOJAHOYAC Oepe ydacTth Yy
JIEKUTbKOX THIIAX PYyXiB, TO PO3B’SA3aHHS 3ajadl 3IIMCHIOETHCS IIIIXOM
pPO3MIISIAY OKPEMHX PYXIB TakK, HIOM BOHU BiI0YBAarOTHCS HE3AJEKHO OJUH Bij
onHoro. [Ipu npbomy nepemiiieHHs, MBUAKICTb, IPUCKOPEHHS Tija 3HAXOIAThCS
K BEKTOpPHA CyMa BIJMOBIIHUX XapaKTEPUCTUK OKPEMUX BUIB PYyXY.

MeTtoauuHi BKa3iBKHM Ta MIPUKIIAIN PO3B’I3yBaHHS 3a1a4 JUB. [4]
I'epacumoB O.1., AnapianoBa [.C. ®i3uka B 3amauax. Y.I. Mexanika. Hagu.
nocionnk. Oxneca: TEC, 2012. ¢.20-31.

Tema 2. lunamixa mamepianvhoi mouku, cucmemu mouoK i meepoozo mina.
MoMeHT iHepIil, CHIIH, IMITYJIbCY.

OCHOBHMII 3aKOH JIMHAMIKM [IJIi CHUCTEMH MaTeplaJbHUX TOUYOK IMpHU
MOCTYyHaJIbHOMY Ta 00€pTaIbHOMY PYCI.

[Ipu Bukopucranni 3akoHiB HblOTOHa o0COOIMBY YyBary ciij
3BEPHYTH Ha aHalli3 CWI, IO [if0Th Ha Ti10. OCHOBHE pIBHSHHSA PYyXy
3aMUCYIOTh Ha OCHOBI JAPyroro 3akoHny HbeioTOoHa cnouatky y BEeKTOpHii (opmi,
a TOTIM, OOWpAarOYu 3pYyYHUM crocoOoM (B 3aJie)KHOCTI BiJi YMOBH 3ajadi)
CUCTEMY KOOPJIMHAT, — Y MPOEKIIAX HAa KOOpJAUHATHI oci. OTpuMaHy CUCTEMY
PIBHSIHBb JIOMIOBHIOIOTH, Yy pa3l HEOOXITHOCTI, KIHEMAaTUYHUMH PIBHSIHHAMH Ta
KOHKPETHUMH BHpa3aMu CWII (HapUKJIIad, CHJIM TePTs a00 MPYKHOCTI).

[Ipu po3B’s3yBaHHI 3a7a4 NPO PyX CUCTEMHU MarepiabHUX TOYOK,
Clil, mepuml 3a BcCe, YCl CWIM, IO MiI0Th Ha CUCTeMY, KBali(iKyBaTH SIK
BHYTpilIHI a00 30BHIIIHI. Cyma BHYTpPIIIHIX CHUJ JIOPIBHIOE HYJO, 1
MPUCKOPEHHSI LIEHTPY Mac CUCTEMHU HAJA€ TUIbKU PIBHOAINHA 30BHINIHIX CHII.
[le mpuckopeHHs BU3HAYAETHCS TEOPEMOIO MPO PYX LIEHTPaA Mac.

MeTtoauuHi BKa3iBKM Ta IPHUKJIAIN PO3B’I3yBaHHS 3a7a4 JuB. [4]
I'epacumoB O.1., AngpianoBa [.C. ®@i3uka B 3amavax. Y.I. Mexanika. Hagu.
rociouuk. Oneca: TEC, 2012, ¢.58-70; ¢.72-76; ¢.128-140.

Tema 3. 3axonu 36epesicennsn imnynvcy ma enepeii.

3akoHU 30€peKeHHs y MeXaHill € (pyHAaMEHTaJIbHUMHU 3aKOHaAMHU
MPUPOJIY, SIKI BIJOOPaKyIOTh OCHOBHI BIACTUBOCTI IpocTOopy 1 yacy. L1 3akoHu
MOXYTh OyTH OTPUMaHI HUISIXOM IHTETPYBaHHS JUHAMIYHHMX PIBHSHB, TOMY iX
Ha3UBaIOTh MEPIIMMU IHTErpajiaMu pyxy. BUKopucTaHHS 3aKOHIB 30€peKeHHS
JI03BOJIsIE CIIPOCTUTU OTPUMAaHHS 1HQOpMaIlli MPo KIHIEBUM CTaH CUCTEMH 3a
MOYaTKOBUMH XapaKTEPUCTUKAMU CTaHy 0e3 po3risany (i3MYHUX MPOILIECiB, SKi
B110yBalOTHCS MK HUMH.
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MeTtoauuHi BKa3iBKHM Ta IPUKIIAIU PO3B’I3yBaHHS 3a1a4 JUB. [4]
I'epacumoB O.1., ArapianoBa [.C. ®i3uka B 3amavax. Y.I. Mexanika. Hapu.
nociounk. Opneca: TEC, 2012. ¢.102-106; ¢.107-116.

Tema 4. Mexanika pioun ma za3is.

3agadi 3 TIAPOCTATUKA BUKOPUCTOBYIOTHCS 3 BUKOPHUCTAHHSIM
3akony I[lackans; 3akoHy Apxumena; GopMynH TiAPOCTaTUYHOTrO TUCKY. [lpu
PO3IJISI/Il CTAllIOHAPHOTO MOTOKY PIAMHU BUKOPUCTAHHS PIBHSHHS bepHyi amns
JIBOX Mepepi3iB MOTOKY JIO3BOJISIE BU3HAYWUTU IIBUJKICTh a00 THUCK PIAVHU B
OyJlb-IKOMY 3 HUX 32 3HaYCHHSIMU 1HIIUX apaMeTpIB.

MeToaudHi BKa3iBKM Ta MPHUKIAIN PO3B’SI3yBaHHS 3am1av JuB. [4]
I'epacumoB O.1., ArapianoBa [.C. ®i3uka B 3amavax. Y.I. Mexanika. Hapu.
nocionnk. Oxneca: TEC, 2012. ¢.77-81.

Tema 5. Monaexkynapuno-kinemuuna meopia ideanrvhux 2azie. OCHOBHE
PIBHSIHHSA MOJIEKYJSIPHO-KIHETUYHOI Teopli ra3zy. PIBHSHHS CTaHy 11€ajJbHOTO
razy. Po3moain MoJekysl 3a BEJIWYMHOK IMIBHAKOCTI Ta eHeprii. I[lponecu
TETUIONPOBIAHOCTI, TU(Y3ii, B’ A3KOCTI.

3aKoHM iTeasbHOr0 rasy MoOKHa BUKOPHMCTOBYBATH Y BHNAJKY ra3iB nmpu
yMoOBax, sIKi He Jy:Ke BiIpi3HAIOTHCH Big Hopmaasnux (t=0'C, p=1,013-10°
I1a), a TakoxK 10 po3piAKeHHUX rasis.

[Ipu po3B’s3yBaHHI 3a7a4 Ha 3HAXO/KEHHS TEPMOJAMHAMIUYHUX
napaMeTpiB MPHU 3MiHI CTaHy razy y 0ararbox BUMaakKax rpadiuHe 300pakeHHs
MPOIIECIB I03BOJISIE 3HAYHO CIPOCTUTH PO3B’SI30K, MPOAHAI3yBaTU 3aJICKHICTh
MDK YHCEJIbHUMH TMapaMeTpaMH pI3HUX cTaHiB ra3y. llpu upomy cinia
naMm’gTaTd, [0 MOXJIMBUM € TpadiuyHe 300pakeHHS TUIbKH PIBHOBAXKHUX
(KBa3iCTaTUYHMX) MPOIICCIB.

Y  kiHeTHMyHIA Teopli, fAKa € CTaTUCTUYHOIO TEOpI€lo,
BUKOPHUCTOBYIOTBCSI PI3HI THUIK CEpPeAHIX MIBUAKOCTEH Moyekyad. CepeaHto
KBAaJpAaTU4YHy IIBHJKICTb V,, BHKOPUCTOBYIOTb Yy THX BHIAJKaX, KOJIU

HEOOX1THO po3paxyBaTH (PI3MUHY BEIUYUHY, SIKA € MPOMOPIINAHOI0 KBaapaTy
MIBHJKOCTI MOJIEKYN (THUCK Ta3y, KIHETHYHY €HEPrii0 MOCTYHNAIBHOTO PYXY
MOJIEKY).

Cepennst apumeTnyHa MBUAKICTh <V > BUKOPUCTOBYETHCS IS
BU3HAYEHHS CEPEAHIX 3HAUCHb (DI3UUYHUX BENIUYHH, A0 GOPMYJIT SKUX IMBUIKICTD
BXOJIUTh y TEPIIid CTemeHi (CepemHild IMITyJIbC MOJICKYJ, CepeIHs KiIBbKICTh
3ITKHEHb B OJIMHUITIO Yacy, CEPeIHs JOBXKUHA BUTLHOTO IPOOIry MOJIEKY).

MeTtoauuHi BKa3iBKHM Ta MIPUKIIAIU PO3B’I3yBaHHS 3a1a4 JUB. [5]
I'epacumos O.1., Auapianosa [.C. @i3uka B 3apadax. Y.II. Monekynspra ¢izuka
i repmoauHamika. HaBu. mociOnmk. Oneca: «Exomoris», 2013. ¢.24-33; ¢.46-54;
c.63-71.

Tema 6. Iepwuit ma opyzuii 3akoHu mepmoounamiku. BHYTpPIIIHS €HEPTIs.
PoboTa ra3y, TemioemHicTh. [lepmuii 3aKkoH TepMOIUHAMIKH (3aCTOCYBaHHS 10
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i3omporieciB). pyruii 3aKOH TEPMOJWHAMIKM Ta K.K.J TCIUIOBUX MAaIIHH.
EnTpomis.

[Ipu po3B’a3yBaHHI 3aja4y AaHO1 TEMH, MEPII 3a BCE HEOOXITHO
VSBIISITH, B SIKUM CIIOCOOOM TEpMOAMHAMIYHA CUCTEMA OOMIHIOETHCSI €HEPTIELO 3
30BHIIIHIMU TiTamMu. B 3aieXHOCTI BiJ IIbOTO, BOHA MOX€ OYyTH 3aMKHEHOIO,
aniabaTMYHO 3aMKHEHON, 3aMKHEHOI0 Yy MEXaHIYHOMY BIAHOLIEHHI 1
HE3aMKHEHOIO  (BIAKPHTOIO). BiAMOBIMHO pIBHAHHA  IEPIIOTO  3aKOHY
TEPMOAMHAMIKY MIPUUMAE PI3HUNA BUTJTISI.

3anayil ctocoBHO Il 3aKOoHY TepMOAMHAMIKM MO JaHIA T€Mi MOXKHA
YMOBHO TOAUIMTH Ha JaBi rpymu: 1) 3amaui Ha po3paxyHok KKJ[ TerioBux
MammH (TepMOJMHAMIYHUX IHKIIB), 30Kpema mukiny KaprHo; 2) 3amadi Ha
po3paxyHok Teriotd Q abo 3MiHm eHtpomii AS B mpomecax. B octaHHROMY
BUIIAJIKy BUKOPHCTOBYIOTHCSI HAlBaXJIMBILI1 BJIACTUBOCTI €HTPOIIII: €HTPOIIIS €
(YHKIIIEIO CTaHy, EHTPONiA € aJUTUBHOK BEIMYMHOIO, TOOTO EHTPOMIs

MeToauuHi BKa3iBKHM Ta IPUKIIATU PO3B’I3yBaHHS 3a1a4 JUB. [5]
I'epacumos O.1., Auapianosa [.C. @i3uka B 3amavax. Y.II. Monekynspra ¢izuka
i TepMoauHamika. Hapu. mocionuk. Opneca: «Exomorig», 2013. ¢.79-94; ¢.110-
117.
Tema 7. Enekmpocmamuxa. HanpyxeHiCTb enekTpuuHoro mois. Ilome
munonst.  [lpuHumun — cyneprmo3uiii  mojdiB.  3acTOCYBaHHSI — TEOPEMH
Octporpancekoro — l'ayca mnpu po3paxyHKax €JIeKTPOCTaTUUYHHUX IIOJIB.
[ToTenuian. ExekTpoeMHICTh KOHJEHCATOPIB.

[Ipu po3B’s3yBaHHI 3a7a4 Ha BU3HAUYECHHS HAMPYXKEHOCTI abo
MOTEHIIay MOJIsI, YTBOPEHOTO CUCTEMOIO 3apsiAiB C1 PO3PI3HATH BUIAIKU:
a) TOJIA, YTBOPEHOrO OJHUM a0 KiTbKOMa 3apsjgamMu. Y TakoMy pasi
KOPUCTYIOThCSL (POpMyJIaMU HAIpPYy>KEHOCT1 Ta MOTEHIlaly MOJii TOYKOBOTO
3apsny Ta TOPUHLIUIOM CYNEPHO3UIlll ENEeKTPUYHMX TOJIB, SKAW A
HANPY)KCHOCTI €JICKTPUYHOTO IIOJISI HOCHTh BEKTOPHHH Xapaktep 0) mose
YTBOpPEHE 3apsiaaMu, 10 Oe3MepepBHO PO3MOIIICHI B3J0BXK ILJIOCKOCTI, abo
UUATIHAPUYHIA un chepuyHid moBepxHi. ToAl po3paxyHOK BHUKOHYETHCA 13
BUKOPUCTAHHSM (OpMYJI, sIKI OTpUMaHI1 3a IOMOMOTOI0 TeopeMu [ayca.
B) B IHIIMX BUINAJKaxX /I BHU3HAYCHHS HANPYKEHOCTI TOJS 3apsay, SKUH
Oe3mepepBHO  PO3MOAICHUM B3JOBX JIHIL, 10 TOBEpXxHI abo 00’emy,
HaIpy>KeHICTh a00 MOTEHI[ial MOJIsl 3HAXOAUThCS IHTETPYBAHHSIM HAMPYKEHOCTI
moJis  ejaeMeHTa 3apsaay dg.

VY BUNAJIKY 3aps/KEHUX TiT (TOYKOBOTO 3apsity, IUIOMUHH, CHEpH i
T. 1H.) 3aHYPEHUX B OJHOPITHUI HECKIHUCHUHU HiCIEKTPUK (HOPMYJIH, OTPUMaHi
JUISL  OMUCY HAMpPYKEHOCTI 1 TMOTEHIIady yTBOPEHUX ULUMH TiIaMu
€JIEKTPOCTATUYHUX TMOJIB Yy BaKyyMml, 3aJIMIIAIOTHCA CIPABEMJIUBUMU MPU
BHECEHHI B IX 3HAMEHHHK MHOKHHKA €.

[Ipu posrnsiail 3amay, 3B’s3aHUX 31 3MIHOKO IHapamMeTpiB KOHAEHCATOPY

HEOOXI1/IHO 3BEpTaTH yBary, 3a AKMX yMOB BiJIOYBa€TbCs 3M1HAa apaMeTpiB:
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a) MpH TOMEePEIHBOMY BiJI €HAHHI KOHJIEHCATOpA Bij JDKEpea HalpyrH
HE3MIHHUM 3JIMIIAETHCS 3apsij Ha Horo oOKJIagUWHKaX, a 3MIHIOEThCA Hampyra
Ha HHOMY;

0) fAKIO KOHJEHCATOpP HE BII €IHYIOTh B JDKEepena HalpyrH,
3MIHIOETHCS 3apsii KOHAEHCATOPY, a Hampyra 30epirae CBO€ 3HaYEHHS.

MeTtoanuHi Bka3iBKM Ta NPUKIAJAA pPO3B’SI3yBaHHS 3amad AuB. [6]
I'epacumoB O.1.,, AngpianoBa [.C. ®ismka B 3amadax. Y.III. Enextpuka 1
maraetu3M. HaBu. mocionuk. Oxneca: TEC, 2014. ¢.25-57.

Tema 8. Iocminnuii enekmpuunuii cmpym. EMIIIpUdHiI 3aKOHU TOCTIHHOTO
€JEKTPUYHOTO CTPYMY.

Jli1 0OYUCIIEHHS CTPYMY 1 TYCTUHU CTPYMY, a TaKOXK PO3PaxyHKy OINOpIB
ONHOPITHUX TMPOBIIHMUKIB 3aCTOCOBYIOTh 3akoH OMa B IHTerpajibHIA abo
mudepenmianbHii - opmi.  [aTerpanbHy  ¢dopmy 3akoHy Oma  3pydHO
BUKOPHUCTOBYBATH MPU PO3PAXYHKAX CTPYMIB y MPOBIAHUKAX.

Jlnst oOuucneHHs CTPyMIB Ta OMNOPIB Yy HEOOMEXEHUX MPOBITHUX
cepeloBHIaX  (HAMPHKIAA, y  BHIIAAKy  3a3¢MJICHHS  CJIICKTPOJIIB)
BUKOPUCTOBYIOTh  AudepeHmianbHy  ¢opmy 3akony Owma. I[lputomy,
HaIMpY>XEHICTh EJIEKTPUYHOTO TOJIS MPU HASBHOCTI MOCTIMHOTO CTPyMy Ta
OJTHOPITHOCTI CEpeOBUINA MOKHA OOYHCIIIOBATH METOJAMH EJIEKTPOCTATHKH,
OCKUJIbKM BOHA CIIBHAJAa€ 3 HAMPYXKEHICTIO €IEeKTPOCTATHYHOIO MOJS MpHU Tid
camiit Harpy3i (pi3HUIII TOTEHITIAIiB) Y HEMPOBITHOMY CEpPEIOBHIII.

JI71st po3paxyHKiB, MOB’A3aHUX 3 PO3TANTYKEHUM KOJIOM, 3pYYHO 1€
KOJIO YMOBHO MOJUIATA HA JEKUIbKA 3aMKHEHHX HEpPO3Tally’)KeHUX KOHTYPIB 1
BHUKOpHcTaTH npaBuia Kipxroda.

MeToauuHi BKa3iBKHM Ta IPHUKIIAIN pO3B’I3yBaHHs 3a7a4 JuB. [6]
I'epacumoB O.I.,, AnapianoBa [.C. ®izmka B 3amauax. Y.III. Enextpuka 1
marnetu3M. HaBu. mocionuk. Oneca: TEC, 2014. ¢.77-92.
Jlimepamypa [1, 2, 4, 5, 6]

Ilumanna ona camonepegipxu

1.* O3HaueHHsI KIHEMAaTUYHUX XAPAKTEPUCTUK PYXy: MUISIX; MEPEMIIICHHS,
MUTTEBA Ta CEPEIHS MIBUIKICTh; MUTTEBE Ta CEPEHE MPUCKOPEHHS; HOPMaJibHA
Ta TaHreHIlaJbHA CKJIAJIOBI TPUCKOPEHHS; KyTOBa IIBUAKICTh, KYTOBE
MIPUCKOPEHHS.
2.* 3B'SI30K MDXK JIHIMHUMU Ta KYTOBUMH XapaKTEPUCTUKAMU PYXY.
3.* 3akoHU pyXy y BUMNAJKY PIBHOMIPHOTO 1 pIBHO3MIHHOTO MPSMOJIIHIHHOTO
Ta 00EPTAIILHOTO PyXy MaTepladbHOI TOUKH.
4.* JlaliTe 03HaUYCHHS IMITYJIbCY TIA.
5.* OcHoBHWMI1 3aKOH JUHAMIKK TocTynainbHoro pyxy Tina (Il 3akon HeroTona).
6.* Cuau B MexaHimi (Cuiia TSOKIHHS, 3aKOH BCECBITHBOI'O TSDKIHHS, CHJIA TEPTS
cHJIa Py XHOCTI (3aKoH ['yka).
7.* MoMmeHT iHepIli MaTepialibHOI TOYKH Ta CUMETPUYHHMX TUI pi3HOI (HopMHu.
Teopewma ['tonrenca-1lreiinepa.
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8.* MoMeHT cuiii, MOMEHT IMITYJIbCY MaTepialibHOI TOUKH Ta TBEPAOTO Tija.
9.* OcHOBHHUII 3aKOH IMHAMIKH 00€pPTaJIbHOIO PyXy TBEPJIOTO Tija.

10.* PoboTa cumim; KIHETHYHA €HEpPris, TMOTEHIlAJbHA €HEepria Tida y
rpaBITalIfHOMY MOJ1, TPY>KHO Ae()OPMOBAHOTO TiiA.

11.* 3akoH 30epexeHHs TOBHOI MEXaHIYHOI €Heprii CUCTEMU TLII.

12.* 3akoHu 30epeXeHHS IMITYJbCY; MOMEHTY IMITYJIbCY.

13.* 3akoH Hepo3puBHOCTI Teuil. PiBHsiHHS bepnyii.

14.* Jlaminapuuii Ta TypOyJIeHTHUHN pexxuM Tedii. Yucno Pelinonbaca

15.*  OcHOBHI TepMOJIMHAMIYHI TapaMeTpu Ta 13omponecu. PiBHSIHHS Ta
JiarpaMH 130IpOIIeCiB.

16.* PiBHsiHHS cTaHy ineanbHOro ra3y (piBHsHHs Kianeiipona — Menpeneesa).
3akoH J[anbTOoHA. 3aKOH ABOTapoO.

17.* OcHOBHE pIBHAHHS MOJICKYJISIPHO-KIHETUYHOI TEopii . Cepenns
KBaJpaTU4Ha, CEpe/IHs Ta HAMOUIbII IMOBIpHA MIBUIKICTH Ta30BUX MOJIEKY,
cepellHsd KIHETUYHA EHEPrisl pyXy MOJIEKYJI 11€aIbHOr0 Iasy.

18.* 3wmicT Ta piBHAHHS TUQY3ii; B’A3KOCTI; TEIIOMPOBITHOCTI.

19.* BHyTpimHs eHepris iAeabHOTO ra3y. Sk BOHA 3aJ€KUTh Bl KUTBKOCTI
CTYIIEHIB CBOOOIM MOJIEKYJI Ta3y Ta TEMIEpaTypu?

20.* [lepmmii 3aK0H TEPMOIUHAMIKH, OTO PIBHSAHHS Y 3aCTOCYBaHHI JI0 PI3HUX
130MPOIIECIB.

21.* Bu3HaueHHS MOHATH. TSINIOEMHICTD TiJIa; TUTOMA Ta MOJISIPHA
TemnoeMHOCTI. TemnoemuicTs ineansHoro razy Cy ta C,

22.* 1o Take amiabatHuit mponec? PiBHAHHS agiadaTy icanbHOTO ra3sy.

23.* Poborta imeanpHOTO Ta3y y pi3HUX 130TpoIecax.

24.* Tpwuanun aii rermoBoi MammaH, 11 KK . KK mukmy Kapho.

25.* 3miHa eHTpOIIii y pi3HUX MPOIEcaXx.

26.* 3axon Kynona. HampysxeHicth enekrpudaHoro moss. [lpuammm
cyrepro3utlii. Ik 3HalWTH HAMPYKEHICTh MOJS CUCTEMHU TOUYKOBHX 3apsi/IiB?

27.* TloTeHmian Ta Pi3HUIA TOTEHITIATIB €JIEKTPOCTATUYHOTO TToysl. PoboTa cu
€JIEKTPOCTATUYHOTO TOJISI.

28.* HampyXeHICTh Ta TOTEHINIAT TIOJSI TOYKOBOTO 3apsiiay; PIBHOMIPHO
3apS/KEHOI  MJIOMIMHHU; JBOX MapajieIbHUX HECKIHYEHMX  PIBHOMIPHO
3apSIKEHUX TUJIOIIMH; PIBHOMIPHO 3aps/IKEHOI CPeprUUHOT MOBEPXHI.

29.* TlpuunHn OCHAOJICHHS EJIICKTPUYHOTO TOJS B JICICKTPHUKY MOPIBHSIHO 3
BAKyyMOM; BIJIHOCHA JIIEIEKTPUYHA MPOHUKHICTH E.

30.* IIlo Take eNEKTPOEMHICTh MPOBITHUKA; KOHAeHcaTopa? OnuHMUII
BUMIpIOBaHHs. EneKkTpoeMHICTh IpU TapajeJbHOMYy Ta TMOCIIJOBHOMY
3’€IHAHHI KOHJEHCATOpiB y OaTapero.

31.* Tocriitamit ctpym. Cuna cTpyMmy, TycTHHa cTpyMy. Enextpopymriiia cuia
W Hampyra.

32.* Omip mpOBIAHHKIB. 3aJEXKHICTH OMOPY BiA TeMIepaTypu. SBwuiie
HaJIMPOB1AHOCTI.

33.*3akon Oma 111 OJTHOPIAHOT 1 HEOAHOPIIHOT AUISTHOK KOJia B IHTETpalbHIN 1
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mudepeHiianbHiN hopmax.
34.* 3axon Oma muist 3aMmkHEeHOTO KoJa. [Ipasuna Kipxroda.
35.* 3akon /oy - JIenna B inTerpanbHiil 1 AudepeHIiaibHii popmax.

4. IATAHHS 1O 3AXOJIB MOTOYHOI'O, NIJICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO (II cemectp)

TecToBi NMTAaHHA 10 MOAYJIbHOI KOHTPOJILHOI podoTH Moayast 3M-JI0
1. MaTepianbHOIO TOUKOIO BBAKAIOTH TIIO ...
Jlimepamypa [1,¢.13; 2, c.6]
2. CucteMa BiJTIKY BKIIIOYae y cebe ...
Jlimepamypa [1, ¢.14; 2, c.7 ]
3. Tpaexropist pyxy MaTepialnbHOi TOUKH — L€ ...
Jlimepamypa [1, c.14; 2, c.8 ]
4. TlepeMimieHHs MaTepiaTbHOI TOYKH — IIE ...
Jlimepamypa [1, c.14; 2, c.8 ]
5. BenuuuHHM NUISIXY Ta MEPEMIIICHHS TOYKH CITIBIIAJAIOTh Y BUMAJKY ...
Jimepamypa [1, ¢.14; 2, ¢.8 ]
6. llIBuakicTb (MUTTEBA) MaTEPiabHOI TOUKH — IIE ...
Jimepamypa [1, ¢.15; 2, ¢.9 ]
7. HaBeneni rpadiku onucyroTs NpsAMONiHiitHui pyX. [IpsmoniniiiHOMy piBHOMIpHOMY pyXy
BifmoBizae rpadix ...
Jimepamypa [1, ¢.17; 2, ¢.9 ]
8. MarepianbHa Touka pyxayacs B3IOBXK Kojia pafiyca 5 M. Bi TOUkH A 110 TOUKH B, siKi 1exaTs Ha
NPOTHIISKHHX KIHILIX aiamerpy, npotrsroM 10 c. BenwumHa cepeHbOro 3Ha4eHHsT MOIYJISI IIBUAKOCTI

<V> MOPIBHSIHO 3 MOJYJIEM CEPEeIHbOI IBUAKOCTI ‘<\_/>‘ TOUKHU €

Jimepamypa [1, ¢.15; 2, ¢. 9]
9. PiBHO3MIHHMI IPAMOTIHIHHUI PYX TOUKH — LI PyX, IPH SIKOMY TOYKA 32 OIHAKOB1 MPOMDKKH 4acy

Jimepamypa [1, ¢.17; 2, ¢.12]
10. OguHNus BUMipIOBaHHS MPUCKOPEHHS, BUPAKEHA Yepe3 OCHOBHI OJMHHMIII MIKHAPOIHOI CUCTEMHU
oauHMLB S|, Mae PO3MIPHICTS ...
Jimepamypa [1, c.9]
11. PiBHONIpHCKOpEHUH NPSMOMIHIHMIA pyX 0€3 MOYaTKOBOI IIBUAKOCTI OMUCYE PIBHSIHHS
Jimepamypa [1, ¢.16; 2, c.11]
12. HanpsiM Ta BeMYMHA TAaHTCHIIIAIBHOrO MPHCKOPEHHS 8, BU3HAYAIOTHCS (HOPMYIIOIO ...

Jimepamypa [1, ¢.16; 2, ¢.10]
13. Ha pucyHky 300paxeHi TpaekTopii MaTepiaIbHUX TOUYOK Ta BEKTOPH iX HIBHIKOCTI Yy IBa MOMEHTH
yacy. TaHreHniaabHe npuckopenHs Touku (a < 0) y BUmaaxy ...

Jimepamypa [1 ¢.16; 2, ¢.10]
14. Kyt M BEKTOpaMH IIBUAKOCTI Ta MPUCKOPEHHS AJIS MaTepiabHOI TOUKH, SIKA PyXa€ThCS
PIBHOMIpHO B3JIOBX KONa, CKJIAJAE ...
Jlimepamypa [1, ¢.16; 2, ¢.10-11]
15. Pyx marepiaibHOI TOYKH, TAHTCHIIaTbHA CKIIaI0Ba MPUCKOPEHHS SKOi 3 = const , @ HOpMalbHa

CKya/10Ba npuckopenus g, =0 € ...

Jimepamypa [1, ¢.17; 2, c.11]
16. KinbkicTh cTyneHiB cBOOOIM MaTepianbHOI TOYKH TOPIBHIOE ...
Jimepamypa [1, ¢.19]
17. KyToBa mWIBHIKICTb pyXy MaTepiaJIbHOi TOUKH — LIE ...
Jimepamypa [1, ¢.18; 2, ¢.12]
18. V Bunanxy piBHOCIOBIIBHEHOTO PyXy MaTepialbHOT TOUKH BiITHOCHO HEPYXOMOi OCi BEKTOP
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MPUCKOPEHHS CIPSMOBAHU ...
Jimepamypa [1, ¢.18; 2, ¢.13]
19. KyroBa mBHIKICTh TOTUHHUKOBOI CTPUIKH ...
Jimepamypa [1, ¢.19; 2, ¢.13]
20. THepiianbHi CHCTEMH BiITIKY 3aBX/IM PyXalOThCS BIIHOCHO OJTHA OJHOI ...
Jimepamypa [1, c.46]
21. Mipoto iHEpTHHUX BJIACTUBOCTEH MPH MOCTYNAILHOMY PyCi Tilla € Horo ...
Jimepamypa [1, c.47; 2, ¢.15]
22. Tpu Tima OAHAKOBOi MacH IMiA MJIi€I0 CHUJI PYXAlOThCAd 3 PI3HUMH NPUCKOPEHHSMH TaK, IO
a >a,>a,. HaiiOuipia cuita gie Ha ...
Jimepamypa [1, ¢.46; 2 ,¢.16]
23. Immynbe Tina P BU3HAYAETHCS 32 HOPMYIIOLO ...
Jimepamypa [1, ¢.47; 2, ¢.16]
24. Miporo 4o0ro € imMmyibe Tina
Jimepamypa [1, ¢.47; 2, c.16]
25. Cyma BHYTPIIIHIX CHJI 3aMKHEHO1 CUCTEMHU AOPIBHIOE ...
Jimepamypa [1, ¢.47; 2 ,¢.19]
26. XapakTep pyXy CHUCTEMHU MaTepialbHUX TOUOK BU3HAUAETHCS HI€I0 PIBHOAINHOI ...
Jimepamypa [1, c.47; 2, ¢.20]
27 .51k BU3HAYUTH PIBHOJINHY CHITY?
Jimepamypa [1, c.47; 2, ¢.20]
28. OauHUIS BUMIPIOBaHHS CHIIH, BUpa)keHa depe3 OCHOBHI oguHMLi cucteMu Cl Mae po3MipHICTb ...
Jimepamypa [2, ¢.16]
29. /IBa Tina 0HaKOBOi MacH PyXaroThCA PIBHOMIPHO MEpIIE — 110 TOPU30HTAIbHIN OBEPXHI; APYyre —
110 TIOXHIIiii TLIOMMHI, AKa yTBOpIOE 3 Topu3onToM KyT 0:=60°. KoepiuieHT TepTs [ B 060X BHIIAIKaX
onHakoBuil. CHIM TEPTH, IO AIFOTh Ha TiJIa 33JI0BOJIGHSIOTH CITiBBITHOIICHHIO!
Jimepamypa [1, ¢.52. 53; 2, ¢.18 ]
30. Olo BimOyaeThCst 3 BiAHOCHOIO AedOpMAIi€l0 PO3TATY A% 3rigHo 3akoHy ['yka mpu 3amiHi

CTaJbHOTO APOTY APOTOM TOI'0 CaMoro Iepepidy, ajie yaABiui OinplIoi JOBXKHHU 32 HE3MIHHUM
HaBaHTaKCHHIM?
Jimepamypa [1, ¢.50; 2, c.44]
31. 51k BU3HAYUTHU CUITY TSDKIHHS?
Jimepamypa [1, c.48]
32. o Taka Bara Tina?
Jimepamypa [1, c.48]
33. Cuna 3eMHOr0 TSDKIHHS € y 9 pasiB MEHIIO0, HiX Yy MOBepxHi 3eMili, Ha BifcTaHi Bill MOBEpXHi
3emui, sika gopiBHIoE (R — paniyc 3emui) ...
Jlimepamypa [1, c.48]
34. Cuna He BUKOHYE POOOTH, SKIIO KyT MK BEKTOPaMH CHIIH 1 IEPEMILIIEHHS IOPiBHIOE ...
Jimepamypa [1, ¢.76; 2,c. 24]
35. 3a TeopeMoIo PO KiHETHYHY €HEprilo 3MiHa KIHeTUYHOI eHeprii CUCTEMH Till JOPiBHIOE POOOTI ...
CHJI, IO AiIOTh Ha CHUCTEMY.
Jimepamypa [1, c.76]
36. I1lo Ha3uBa€ETHCI MEXaHIYHOIO CHEPTi€r?
37. MexaniuyHa po00OTa KOHCEPBAaTUBHOI CHJIM  3AJICKUTH TINBKH Bif ...
Jimepamypa [1, ¢.76; 2, ¢.25]
38. 3axoH 30epexeHHs] MEXaHIYHOI eHeprii BUKOHYETHCS TUIBKH [T CHCTEM, SIKi 33J0BONBHSIOTh
HACTYITHUM YMOBaM. ...
Jimepamypa [1, ¢.77; 2, ¢.28]
39. Maca marepianbHOI TOYKH -1I€. . .
Jimepamypa [1, ¢.99; 2, ¢.54]
40. Miporo KiTbKOCTi pyXy Tijia IPH MOCTYHNAILHOMY PYCi € HOTO ...
Jimepamypa [1, ¢.101; 2, ¢.38]
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41. TloBHa MexaHIUHA €HEpris BKIIOYAE 70 cede. ..
Jlimepamypa [1, ¢.102; 109; 2, ¢.36]
42. 11106 macaxxup y Ji(Ti 3HaXOAUBCS Y CTaH1 HEBArOMOCTI, JII(T MOBUHEH PyXaTHUCH ...
Jlimepamypa [1, ¢.122; 2, ¢.53 ]

43.51ki cuiIM Ha3UBAIOTh BHYTPIILIHIMH ?
Jlimepamypa [1, c.47; 2 ,¢.19]

44. $Ixi cunu Ha3UBAIOTh 30BHIMIHIMU?
Jlimepamypa [1, c.47; 2 ,¢.19]

45. ChopmymnroBaTu 3akoH ['yka.
Jlimepamypa [1, ¢.50; 2, c.44]

46. 11lo Take MBUIKICTH Tia?
Jimepamypa [1, ¢.17; 2, c.9 ]

47. 11lo Take MPUCKOPEHHS Tina?
Jimepamypa [1, ¢.17; 2, c.9 ]

48. PiBHAHHS IBUIKOCTI PIBHOIIPHUCKOPEHOTO PyXy?
Jimepamypa [1, ¢.17; 2, c.9 ]

49. PiBHAHHS WBUIKOCTi PiIBHOCIIOBUTBHEHOTO PyXy?
Jimepamypa [1, ¢.17; 2, ¢c.9 ]

50. PiBHSIHHS OUISIXY PIBHOMPUCKOPEHOTO MPSMONIHIHHOTO pyXy?
Jimepamypa [1, ¢.17; 2, ¢.9 ]

TecToBi MUTAHHSA 10 MOIYJIbHOI KOHTPOJBLHOI podoTu MmoayJast 3M-JI1
1. KinbKicTh CTyIeHiB cBOOOM aOCONIOTHO TBEPAOTO TiJia JOPIBHIOE ...
Jimepamypa [1, ¢.19]
2. KyToBa mBHIKICTh pyxXy MaTepiajbHOI TOYKHU — II€ ...
Jimepamypa [1, ¢.18; 2, ¢.12]
3. VY BunazKy piBHOCHOBUTBHEHOTO 00EpTAILHOTO PYXY MaTepialbHOl TOYKH BiTHOCHO HEPYXOMOI OCi
BEKTOP KyTOBOT'O MIPUCKOPEHHSI & CIIPSIMOBAHUIA ...
Jimepamypa [1, ¢.18; 2, ¢.13]
4. XBUIMHHA CTPUIKa Y 2 pa3u Oublua 3a TONMHHUKOBY. MOAYIi MIBUIKOCTI KiHIIB TOAMHHUKOBOI Ta
XBHWJIMHHOI CTPLIOK BiAPI3HAIOTBCA Y ... pa3u
Jimepamypa [1, ¢.19; 2, ¢.13]
5. IHepriiasibHI CUCTEMU BiIUTIKY 3B/ PYXAOThCS BiTHOCHO OJTHA OJTHOT ...
Jimepamypa [1, c.46]
6. Mipoto iHepTHUX BIAaCTUBOCTEN NP MOCTYNAaIbHOMY PYCi Tia € Horo ...
Jimepamypa [1, c.47; 2, ¢.15]
7. Tpu Tina omHakoBOi MacH MiJ MAi€I0 CHJ PyXalOThcs 3 PI3SHUMU NPUCKOPEHHSMH Tak, IO
a, > da, > d;. Hai6inbia cuna aie Ha ...
Jimepamypa [1, ¢.46; 2 ,¢.16]
8. Imnynbe Tina P BU3HAYAETHCS 32 HOPMYIIOLO ...
Jimepamypa [1, ¢.47; 2, c.16]
9. MudepenuianbHo0 GopMOI0 3anUCy Ipyroro 3akoHy HeioToHa € ¢popmyna ...
Jimepamypa [1, ¢.46; 2, c.16]
10. Cyma BHYTPIIIHIX CHJI 3aMKHEHO1 CUCTEMH JOPIBHIOE ...
Jimepamypa [1, ¢.47; 2 ,¢.19]
11. XapakTep pyxy CHUCTEMH MaTepialIbHUX TOUOK BU3HAYAETHCS MI€I0 PIBHOAINHOI ...
Jimepamypa [1, c.47; 2, ¢.20]
12. OguHnus BUMipIOBaHHS CHIIM, BUPa)KeHa yepe3 OCHOBHI oguHuLi cucteMu Cl Mae po3MipHICTS ...
Jimepamypa [2, ¢.16]
13. /IBa Tila OAHAKOBOI MacH pyXaloThCsl PIBHOMIPHO IEpIIe — MO TOPU30HTANBHIN MMOBEPXHi; Ipyre —
110 TIOXHIiii TLIOMMHI, AKa yTBOpIOE 3 Topu3onToM KyT 0:=60". KoepiuieHT TepTs [t B 060X BHIIaIKaX

onHakoBui. CHITM TepTs, IO AIOTh HA Tila 33JOBOJILHSIOTH CIIBBIIHOWIECHHIO: Jlimepamypa [1, ¢.52.
53; 2, ¢.18]
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14. o BinOyaeTbcs 3 BiAHOCHOIO AedOpMALI€l0 PO3TATY A% 3rigHo 3akoHy ['yka mpu 3amiHi

CTaJbHOTO APOTY APOTOM TOr'0 CaMoro Iepepidy, ajie yaBiui OinplIoi JOBXKHMHU 32 HE3MIHHUM
HaBaHTAKCHHIM?

Jimepamypa [1, ¢.50; 2, c.44]
15. Cuna 3emHOro TSDKiHHS € y 9 pa3iB MEHIIOIO, HXK y MOBEpXHi 3emMili, Ha BiACTaHi BiJ MOBEpPXHi
3emui, sika gopiBHIOe (R — paniyc 3emui) ...

Jlimepamypa [1, c.48]
16. Cua He BUKOHYE POOOTH, SIKIIO KyT MK BEKTOPaMHU CHJIH 1 IEPEMILIEHHS IOPiBHIOE ...

Jimepamypa [1, ¢.76; 2,c. 24]
17. 3a TeopeMoro mpo KiHETUYHY €HEepriio 3MiHa KIHETUYHOI eHEepTii CHCTEMH TiJl AOPiBHIOE POOOTI ...
CHJI, 11O AiIOTh Ha CUCTEMY.

Jimepamypa [1, c.76]
18. MexaniyHa po60Ta KOHCEPBATUBHOI CHJIM  3aJICKHUTh TiTBKU Bif ...

Jimepamypa [1, ¢.76; 2, ¢.25]
19. 3akon 30epekeHHs] MEXaHIUHOI eHepTii BUKOHYETHCS TUNBKU IJIsl CUCTEM, SIKi 3a/I0BOJIBHSIOTH
HACTYIIHUM YMOBaM: ...

Jimepamypa [1, ¢.77; 2, ¢.28]
20. Kynbka macu M, 1o pyxanacs i3 MBHAKICTIO V 3iTKHYJTACs 3 HEPYXOMOIO KYJIBKOK TakKoi caMoi
Mach. Ypap — aOCONIOTHO NPYKHUH NpsSMUN, LEHTPaJbHUHA. IIBHUAKICTH APYroi KyJbKH IICHS
3ITKHEHHS JOPIBHIOBATUME ...

Jimepamypa [1, ¢.78; 2, ¢.32]
21. MomeHT iHepuii MaTepialbHOI TOUKU BITHOCHO OCi JOPIBHIOE ...

Jimepamypa [1, ¢.99; 2, ¢.54]
22. BigHomeHHss MOMEHTY iHepuii TOHKOTro Kbl paniyca R BimHOCHO oci

0,0, (muB. puc.) mo fioro MmomeHTy iHepIlil BigHocHO oci 00 mopiBHIOE 0 0
Jimepamypa [1, ¢.100; 2, ¢.35]

23. Mipoto KiIbKOCTi pyXy Tijla IpHu 00epTaaIbHOMY pyCi € HOTO ... F
Jimepamypa [1, ¢.101; 2, ¢.38]

24. 3rizHo OCHOBHOMY 3aKOHY JMHAaMIKH 00EpTaIbHOIO PyXy Tijla, 3MiHa 0 R o,

HOro MOMEHTY IMITyJIbCy BU3HAYAETHCS €O ...
Jimepamypa [1, ¢.101; 2, ¢.39]
25. Hutky, sika yTpuMy€e MaJeHbKY KYJbKY, II0 00€pTA€ThCS, IOYNHAIOTH HAMOTYBATH HA CTPUXKCHB,
3MEHIIYIOYH pafiyc oOepTaHHS KyJIbKHM. MOMEHT 30BHIIIHIX cui JAopiBHIOE Hymio. LIBuakicTs
00epTaHHS KYJIbKH IIPU LOMY ...
Jimepamypa [1, ¢.101; 102; 2, ¢.40]
26. IloBHa eHepris CyHUUIBHOTO LWIIHAPY, IO KOTHTHCS IO TOPH3OHTAJIBHIM MOBEpXHI,
nopisHioe 12][x. Kinetnuna eneprisi o0epTaibHOTO pyXy LMIIHAPY MPH IbOMY TOPIBHIOE

Jlimepamypa [1, ¢.102; 109; 2, ¢.36]
27. 3 ogHOTO piBHS h MOXMIIOT TUTONMIMHY CKOYYIOThCS 0€3 KOB3aHHS 00pydY, HWIiHAp 1 Kyns. butpmmit
Yac Ha MPOXOKCHHS NUISXY BUTPATHTh
Jimepamypa [1, ¢.109]
28. 11106 nmacaxxup y nipTi 3HaXOAUBCS y CTaH1 HEBArOMOCTI, JI(T MOBUHEH PyXaTHCA ...
Jlimepamypa [1, ¢.122; 2, ¢.53 ]
29. Cuna Kopiorica, 1o Jii€ Ha TiJIO Y HEIHEPIiAIbHINA CHCTEMI BIITIKY, 1[0 00€pTa€ThCs, 3MIHIOE ...
Jimepamypa [1, ¢.122; 2, ¢.54]
30. Cuna Kopiosica, 1m0 Aie Ha MOTIK BOAM Y pidlli, IO Tede y MiBACHHIN MiBKYMi B3JOBX MEpHIiaHy,
CIIPSIMOBAHa ...
Jimepamypa [1, ¢.122; 2, ¢.54,55]
31. BruuB BiALEHTPOBOI CHJIH iHEPIil HA BENMWYUHY MPUCKOPEHHS BUTBHOTO MaliHHs 31 3MEHIIEHHSIM
HMIMPOTH MICILS CIIOCTEPEKEHHS MPU3BOAUTH [0 ...
Jimepamypa [1, ¢.122,125]
32. Pimuna Tede TpyOoOrO 3MiHHOrO mepepi3y. [Ipu upomy d; = 2d, (d — miamerp Tpyom). Ak iy
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CKUIBKH Pa3iB BIAPI3HAECTHCA IIBUJKICT Tedil V; MOPIBHAHO i3 BUAKICTIO V, ?
Jimepamypa [1, ¢.133; 2, ¢.58]
33. Ilepepi3 cTpymeHs piaMHy, 1110 0’€ 31 IIJIAHTy BBEPX, 13 BIICTAHHIO BiJl OTBOPY ...
Jlimepamypa [1, ¢.133; 2,¢.58]
34. Kycok nponty maBae y BOfi, SIKa HAJINTA y MOCYIUHY. SIKIIO i1 TOBHICTIO pO3TaHe, piBeHb BOAM B
MOCYJHHI ...
Jimepamypa [1 ¢.133; 2 ¢.58]
35. I'paziieHT MWBUAKOCTI PIAMHY, 11O TE€YE MO TPYyOl, CIPSIMOBAHUH ...
Jlimepamypa [2 c.62]
36. Atmocdepunii Tuck nopiBHroe 100xIla. Tuck y Boxi Oinpmmii 3a atMocdepHmii y 6 pasiB Ha
TJIMOUHI ...
Jimepamypa [1, ¢.131; 2, ¢.57]
37. PiBusHHSA BepHymi. MOXKHA OTpUMaTH Ha MiICTaBi 3aKOHY ...
Jlimepamypa [1 ¢.134; 2 ¢.59]
38. IHBapiaHTHUMU BEIMYMHAMH IO BITHOIICHHIO JI0 IIepeTBOpeHb JlopeHna € ...
Jimepamypa [2, ¢.69, 75 ]
39. JIa poToHM pyXaroThCsi HA3YCTPiY OMH OJJHOMY Y BaKyyMi 31 IIBHIKICTIO € KOXKHHIA (€ —
NIBUJIKICTD CBITJIA Y BaKyyMi). BiTHOCHA MIBHAKICTh HAOIMIKEHHS YACTHHOK CKIIAMIAE ...
Jimepamypa [2, ¢.69, 75]
40. Maca mons, o BUIPOMIHIOE aHTEHa pafionepenaBava NoTyxHicTio P=1 kBt 3a ronuny nopisHioe

Jimepamypa [2, c.78]

41. I1lo Take HOpMaJIbHE TPUCKOPEHHS Tina?
Jimepamypa [1, ¢.17; 2, c.9 ]

42. 11lo Take TaHTeHIIiaJIbHE IPUCKOPEHHS Tija?
Jimepamypa [1, ¢.17; 2, ¢.9 ]

43. 3anucaTtu popMymy AJIsl IOBHOTO MPUCKOPEHHS Tijia?
Jimepamypa [1, ¢.17; 2, c.9 ]

44, 11lo xapakrepusye cuna Kopiomica?
Jimepamypa [1, ¢.122; 2, ¢.54]

45. Cuna Kopiomica, mo i€ Ha TUIO Yy HeIHEepIiaNbHIA CHUCTEMI BIUTIKY, IO PYXaeThCA

MOCTYMABHO. .. ...
Jimepamypa [1, ¢.122; 2, ¢.54]

46. Yomy nopiBHIOE aTMOC(EPHHH THCK?
Jimepamypa [1, ¢.131; 2, ¢.57]

46. pyruii 3akon HetoToHa y mudepenuiinii gopmi.
Jimepamypa [1, ¢.46; 2, c.16]

47. HeinepIliaJibHI CUCTEMU —II€. ..
Jimepamypa [1, c.46]

48.Cunu iHepmii - 11e. ..
Jimepamypa [1, c.46]

49.T1oBHa MexaHIYHA EHEPTis CKIIAIa€ThCA. . .
Jimepamypa [1, ¢.76; 2, ¢.25]

50. IloTeHnianbpHa eHepris — 11e. ..
Jimepamypa [1, ¢.76; 2, ¢.25]

TecToBi NUTAHHS /10 MOAYJIbHOI KOHTPOJILHOI podoTu MoayJisi 3M-JI2
1. TToHATTS «ifeaNbHUI Ta3» 03HAYAE, 110 Ta3 33/I0BOJIBHSE HACTYITHUM BUMOTaM:
Jimepamypa [1, ¢.153; 2, ¢.82]
2. Ilpu i30x0pHOMY TpoIIeci Y Ta3i HE3MIHHOIO 3aJTUIIAETHCS BETHYMHA ...
Jimepamypa [1, ¢.157; 2, ¢.83]
3. AniabaTHui mporec — mporiec, TP SKOMY
Jimepamypa [1, ¢.157; 2, ¢.107]

4. PiBHSIHHS 130TepMH BUpaxae hopmyna 4 1
3 2
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Jimepamypa [1, ¢.157; 2, ¢.83]
5. SIxka Toyka Ha miarpami 3MiHH CTaHy iJ€albHOro rasy, 0 300pa’keHa Ha PUCYHKY, BIATOBimae
MiHIMaJbHIA TeMmepaTypi?
Jimepamypa [1, ¢.157; 2, ¢.83]
6. OnuHMLIEI0 BUMIPIOBaHHS KUTBKOCTI PEYOBMHHU Y MbKHaponHii cuctemi oguHuLsb Sl, €
Jimepamypa [1, ¢.158; 2, ¢.86]

7. Bonmenn Hj, xucens O,, a3or N, Ta Bomsua mapa H,O (MonspHi Macu BiAMOBIIHO JOPIBHIOIOTH

2:10° kr/mons, 32:107 kr/mons, 28-10° kr/mons Ta 18:10° KI/MOJIb) 3HAXOMATHCS MPH OHAKOBOMY
TUCKY 1 TeMneparypi. 3a IMMH YMOBaMH MaKCHMajbHy TYCTHHY Ma€e
Jimepamypa [1, ¢.159]
8. OCHOBHH 3aKOH MOJICKYJISIPHO-KIHETHYHOI Teopii ra3iB (ocHoBHe piBHsHHSI MKT) Bupaxae
¢dopmyna
Jimepamypa [1, ¢.176; 2, ¢.87]
9. KinbKicTh CTyTIEHIB CBOGOM I MOJIEKYJIH IBOXATOMHOTO Ta3y JOPiBHIOE
Jimepamypa [1, ¢.177; 2, ¢.100]
10. Ha cryniab cB00OAM NOCTYHAIBHOTO PYXY MOJIEKYJIU MPUIMAJA€ CHEPTis
Jimepamypa [1, ¢.177; 2, ¢.100]
11. TproxaToMHa MOJIEKYJIa Ma€ KOPCTKUH 3B'130K Mk aTroMamu. Ha moctynansHuii pyx Bif Beiel
KiHETHYHOI eHeprii mpuIaaae yacTuHa, sSKa TOPIBHIOE
Jimepamypa [1, ¢.177; 2, ¢.100]
12. 3anexHicTh cepeaHbOT LIBUIKOCTI MOJIEKYIIH i1eallbHOTO ra3y BiJ TeMIEpaTypu Ma€e BUIIISL
Jimepamypa [1, ¢.179; 2, ¢.90]
13. Mornekynu KHCHIO i BOAHIO MalOTh OJJHAKOBi cepeHi KBaJpaTHiHi IBUAKOCTI OCTYIAIBLHOTO PYXY.
Sk 3MiHATBCS 3HAYEHHS IBUKOCTEH MOJIEKYJ KUCHIO 1 BOJHIO ITICJIS TOTO, AK ra3u nepemimanu?
Jimepamypa [1, ¢.180; 2, ¢.90]
14. 3a sxuM 3aKOHOM 3MIHIOETBCS aTMOC(EPHUHN THCK i3 301IBLICHHSM BUCOTH HaJ PiBHEM MOpS?
Jimepamypa [1, ¢.180; 2, ¢.91]
15. AtMocdepHe MOBITPsT — CKIIAAEThCA 3 JIEKUIBKOX ra3iB, y TOMY 4ucii 3 KUCHIO O,, BOISHOI mapu
H,0, azory N,, Byrnekucnoro razy CO,. KonreHTpallis SKoro 3 ras3iB 3MiHIOETHCSI HAWIIBUIIIC 31
3pOCTaHHSAM BUCOTH N HaJ piBHEM MOps?
Jimepamypa [1, ¢.180; 2, ¢.92]
16.. Y sBui nudysii 30iiCHIOETbCS IEPEHECEHHS
Jimepamypa [1, ¢.194; 2, ¢.95]
17. KoediuieHT B’A3KOCTi ra3iB MpH 3pOCTaHHI TEMIEPATYPH ...
Jimepamypa [1, ¢.197; 2, ¢.96]

18. lo BHYTpIIHBOI eHeprii i7eaqbHOro ra3y BXOIUTh
Jimepamypa [1, ¢.212; 2, ¢.100]

19. 3 naBenenux rasie (He, N,, H;O, O,) HaliMmeHIIy MOMSpHY Tem1oeMHICTh Cy Mae
Jimepamypa [1, ¢.211,177; 2, ¢.104]

20. Ilpu HagaHHI i€abHOMY Ta3y Ti€l caMOi KUTbKOCTI TETUIOTH HAMOLUTbIIE TiABUIIICHHS

temneparypu AT pocaraerscs min uac mpouecy

Jimepamypa [1, c. 210,112; 2, ¢.105]
21. Tlpu apiabaTHOMY NOIIMPEHHI ra3y HOro BHYTPIIIHS €HEpTis ...
Jimepamypa [1, ¢.216; 2, ¢.108]
22. PoboTa ra3y IOpiBHIOE HYJIIO T/ Yac MPoIecy
Jimepamypa [1, ¢.213; 2, ¢.105]
23. I'a3 mommproeTbest BABiYi. PoOoTa, AKy BUKOHYE ra3, HaliMeHIIa, SIKIIO0 MpPOLEC MOMIUPEHHS € ...
Jimepamypa [1, ¢.213; 2, ¢.103]
24. TennoeMHICTb ra3y B i30TEpMIYHOMY MPOIIECI IOPIBHIOE ...
Jimepamypa [1, ¢.214; 2, ¢.110]
25. 3 HaBeeHUX HMXKYE MPOLECiB HEOOOPOTHUM € ...
Jimepamypa [1, ¢.239]
26. KoediieHT KOpUCHOT Aii TEMIOBOT MALIMHU — 116 BETUYNHA, IKa JOPIBHIOE ...
Jimepamypa [1, ¢.242; 2, ¢.111]
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27. I'a3 Buxkonye nukn Kapno. A6conorna remrnepatypa T1 HarpiBHUKA B 4 pa3u BUILA 32
abcomotHy Temmepatypy T2 xomoaunsauka. KK]I 1p0ro nukity 10piBHIOE:

Jlimepamypa [1, ¢.242; 2, ¢.117]
28. Ilpu ninBuienHi Temnepatypu Harpisauka KK/ remnoBoi Mamman
Jlimepamypa [1, ¢.242; 2, ¢.117]
29. Extponis ra3y 3aaMmaeThCsi MOCTIHHOIO Y MPOLEC ...
Jlimepamypa [1, ¢.243; 2, ¢.111]
30. 3rigHo 3 ApYruM 3aKOHOM TEPMOIMHAMIKH y 3aMKHEHHX CHCTeMaX MPU MPOTiKaHHI B HUX
HEOOOPOTHOr'O MPOLIECY EHTPOMIsI CUCTEMH ...
Jimepamypa [1, ¢.240; 2, ¢.113]
31. KpuBa a3oBoi piBHOBar# ,,TBEpIE TIJIO — apa ~ 3aKiHIy€EThCS
Jimepamypa [1, ¢.261; 2, ¢.145]
32. [Ipu noBHOMY HE3MOUYBaHHI OBEPXHI PiAMHOIO 3HAYEHHS KPaOBOTO KyTa TOPIBHIOE ...
Jimepamypa [1, ¢.266; 2, ¢.133]
33. SIxwuii mporec cnocTepiraeTbes Ipy 130TEPMIYHOMY CTHUCKaHHI HACHYEHOI mapu?
Jimepamypa [2, ¢.123]
34. Slxuii 3 HaBeneHUX mpoleciB ( MapOyTBOPEHHS; KUIIHHS; KOHJCHCAIS Tapy Yy PiIUHY;
TUIABJICHHS) CYNPOBOKYETHCS BUIUICHHSIM TEIIOTH?
Jimepamypa [1, ¢.266; 2, c.144]
35. SIKi 3MiHHU y CHCTEMI € XapaKTEPHOIO 03HAKOIO (ha30BOT0 MEPEXOAY APYroro poay?
Jimepamypa [1, ¢.262; 2, ¢.144]
36. Sk 3MIHUTBCS CHITa B3a€MOJIiT IBOX TOYKOBUX 3apsIiB MPU 3MEHINICHH] BETUYMHU KOXKHOTO 3 HUX
y 3 pasu?
Jimepamypa [1, ¢.283; 2, ¢.149]

. 01
37. Ha pucynky 300paxxeHa cuia, sika Jii€ Ha 3apaa (o 3 OOKy eJIeKTpHYHOTO

HOJIs1, yTBOPIOBAHOIO 3apsaamu (, 1(,. BusHaunuTtu 3Hak 3apsny (.
Jlimepamypa [1, c.284; 2, ¢.149]
38. |01l > | 92| V¥ sixy obmacts (A, B un C) Tpeba mOMICTUTH 3apsia
03> 0 mo6 BiH 3HAXOIUBCS Yy CTaHi piBHOBAaru? +0p +0
Jlimepamypa [1, ¢.283; 2, ¢.149]
39. CuioBo10 XapaKTEPUCTHKOIO €IEKTPUUHOTO OIS € HOTO ...
Jlimepamypa [1, ¢.284; 2, ¢.150]
40. HanpykeHICTb eJIeKTPHUYHOTO OISl TOYKOBOT'O 3apsay Hajgae popmysa:
Jimepamypa [1, ¢.284; 2, ¢.150]
41. Ha pucyHky 300paeHi TpaeKTOpii enekTpoHa Ta npotona (M, >m,), A |

<

o

AKI BIITAIOTh 3 OJHAKOBOIO INBUIKICTIO Yy MPOCTIp MK  IMJIacTUHAMU _/1/

IJIOCKOTO KOHGHCATOPY. [103UTHBHUIA 3apsi1 Ma€e IUIACTHHA ... —
Jlimepamypa [1, ¢.283; 2, ¢.149]
42. Harpy>keHiCTh €JIeKTPUYHOTrO 1ot B MiXKHApOAHIN cucTemi
OJIMHULIb BUMIPIOETHCA Y ...
Jlimepamypa [1, ¢.284; 2, ¢.151]
43. JlexinpKa TOUYKOBHX 3apsiiB BMILIEHO y cdepy paaiycy R. Lo BinOyaerbes 3 MOTOKOM BEKTOpa
HaTpyXeHocTi uepe3 cdepy, AKO i1 paxiyc 30IbUTH yaBivi?
Jlimepamypa [1, ¢.286; 2, ¢.155]
44, Harpy»XeHICTb I10JIs1 HECKIHYEHHOT pIBHOMIPHO 3apsi/KEHOT IIJIOLMHN Hasae popmyna:
Jlimepamypa [1, ¢.287; 2, ¢.156]
45. Po6oTa 1o nepeMilieHHIo 3apsily B €IeKTPOCTaTUYHOMY TOJIi 3aJIEKUTh Bij
Jlimepamypa [1, ¢.288; 2, ¢.160]
50. HeckiHueHHa IUIOIIMHA 3apsPKeHa 3 TYCTUHOIO 3apsany +o . Ilpu BignanenHi Big Hei
MOTEHI[ia] eJIeKTPUYHOTO TOJIA ...
Jlimepamypa [1, c. 289; 2, ¢.162]
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51. JIBa MO3UTMBHUX Ta JIBa HETaTUBHHUX 3apsiid OJHAKOBOI BENIMYMHU ( PO3TAILIOBaHI y
BEpILIMHAX KBaJpaTy 31 CTOpoHOIO a. [loTeHwian noss y LeHTpi KBajpaTa JOPIBHIOE ...
Jlimepamypa [1, ¢.288; 2, ¢.57]
52. JIna ko1 XapaKTEepUCTHKH OIS TOYKOBOT'O 3apsy € XapaKTepHOIO 0OEpHEHO
MPOMOpIIiiiHA 3aJIeKHICTh BiJl BiICTaH1?
Jlimepamypa [1, c.288; 2, ¢.160]
53. Pob6oTa o nepeMimieHHIo 3aps/ia B3A0BK €KBIMOTEHIIAIBHOT TOBEPXHi JOPIBHIOE ...
Jlimepamypa [1, ¢.289; 2, ¢.162]
54. SIxuii B3a€eMHUI HaIPSIMOK MarOTh BEKTOPHU HAIIPY)KEHOCTI Ta I'PAIIEHTY NOTEHIIATY
€JIEKTPOCTATUYHOTO T10JI517
Jlimepamypa [1, ¢.288; 2, ¢.162]
55. EnexTpudHuUii AUIONb — 1€ CYKYIHICTh IBOX TOYKOBHX 3apsiB, fKi ...
Jlimepamypa [1, ¢.291 ; 2, ¢.152]
56. O3HaueHHSM BEKTOPa MOJISPU30BAHOCTI P jlienekTpuka € popmyJa:
Jlimepamypa [1, ¢.293; 2, ¢.165]
57. SIx BIuIMBae moJisipu3aliis, 10 BUHUKAE B JIIJIEKTPUKAX, HA BETMUYMHY HAIIPY>KEHOCTI
30BHIIIHBOTO T10JISA?
Jlimepamypa [1,¢.293; 2, ¢.166]
58. JIinii Hanpy>KEHOCTI MOJIs 3apsAAKEHOT0 MPOBIIHUKA MPU PIBHOBA31 HAZAHOTO HOMY
3apsiay 3aBKIU CIPSIMOBAHI ...
Jlimepamypa [1, ¢.295; 2, ¢.172]
59. Hampy>keHicTb 1oJisi ycepeAnHi IPOBIAHNKA, IKUH MOMIILIEHUH B €JICKTPUYHE TI0JIE,
JOPIBHIOE
Jlimepamypa [1, ¢.295; 2, ¢.171]
60. /lna sikoi cucteMu 3apsiiiB HaBeAeHU rpadik BiqoOpaxye
3aJIeKHICTh HANPYKEHOCTI €JeKTPUUHOTO MOJIA Bifl BiICTaH1? |
Jlimepamypa [1, ¢.287; 2, ¢.157]
61. O3HaueHHs NOHATTS ,,JIEKTPOEMHICTh POBIIHUKA ~ HAJIa€ |
bopmyna:
Jlimepamypa [1, ¢.295; 2, ¢.174]
62. EnekTpoeMHICTh IUIOCKOTO KOHIEHCATOpa Halae hopMyIa:
Jlimepamypa [1, ¢.295; 2, ¢.175]
63. [Ipu mnocninoBHOMY 3’€/IHAHHI KOHJEHCATOPIB X CymMapHa €eMHICTb:

Jlimepamypa [1, ¢.296; 2, ¢.177]
64. Ilo BinOyBaeThCs 3 MOTEHIIATBHOIO CHEPTi€I0 B3a€MOJIii TBOX OJHOMMEHHHUX TOYKOBUX
3apsiB, 110 BiATATIOIOTHCS OJUH J0 OJTHOTO?

Jlimepamypa [1, ¢.297; 2, ¢.177]

65. Sk pyxawTbcs OIWH BIHOCHO JAPYroro pi3HOWMEHHI TOYKOBI  3apsiid, SKIIO
MOTEHIliaJIbHA EHEePris X B3aeEMOJIi1 301IbIITY€ETHCS Y MIPOLEC] pyXy?
Jlimepamypa [1, ¢.297; 2, ¢.177]
66..I110cKuMii KOHACHCATOp MAKITIOUEHO 0 [UKepesa Harmpyr. BincTanb MK MIacTHHAMH 3MEHIIAIIH
yzBiui. [Ipu bOMy €Heprist eleKTpUYHOro Iojist KOHIEHCATopa . ..
Jlimepamypa [1, ¢.297,300; 2, ¢.178]
67.Bu3HaueHHsIM MOHATTS “TYCTHHA €HEprii eeKTPUUHOTO MoJis ~ € popmyIa:
Jlimepamypa [1, ¢.297; 2, ¢.178]
68../IBa KoHmeHCATOpPH, IO MAalOTh OJHAKOBI T€OMETPUYHI IapaMmeTp, 3alOBHEHI pi3HUMHU
JieTEeKTPUKAMH 3 JICIeKTPHYHOIO IPOHUKHICTIO €1 1 € Ta 3’exHaHi mapanensHo. OJHAKOBOKO Y LHX
KOHJCHCATOPIB € ...
Jlimepamypa [1, ¢.296; 2, ¢.176]
69.EnexTpuuHuii ctpym — 11€.. .
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Jlimepamypa [1, ¢.343; 2, ¢.180]

70.Cuna eneKTpU4HOTO CTPyMY — II€. ..
Jlimepamypa [1, ¢.343; 2, ¢.180]

71.Y 3aranbHOMY BUITAJKy O3HAYEHHSI MOHSTTS BEJIMYMHU CTPyMY Hajgae Gopmyra;
Jlimepamypa [1, ¢.343; 2, ¢.180]

72. O3HaYeHHIO OHATTS ,,eIEKTPOPYIIiHA CHUJIa JKepena cCTpyMy” BiamnoBigae popmyra:
Jlimepamypa [1, ¢.345; 2, ¢.182]

73. OpuHuLEI0 BUMIpIOBaHHS Hanpyrd Yy MiKHapO HINA CUCTEM1 OJUHHIID € ...
Jlimepamypa [1, ¢.345; 2, ¢.182]

74. OgHOPITHOIO HA3UBAIOTH OUISHKY KOJIA, HA Kl JIFOTh TUIBKHU CHJIH ...
Jlimepamypa [1, c.345; 2, ¢.183,186]

75. Hanpyra Ha HEOJHOPIIHIN AUISHII KOJa BUZHAYAETHCSA POOOTOIO CHUIT ...
Jlimepamypa [1, ¢.345; 2, ¢.182]

76. 3akonom OMma y nudepenianbHii Gopmi Ui OTHOPIAHOT TUISTHKH KOJIa € BUPA3:

Jlimepamypa [1, ¢.346; 2, c.184]

77. Omip IpoBiTHUKA 3aJISKUTH BIJ ... 4 0M
ﬂlmepamypfl [1,‘ c.346; 2, c.1§3] . — .
78. 3aranbHuil onip 300pakeHoi Ha PUCYHKY JUISHKH KOja | ]
JODIBHIOE ... AO0m
Jlimepamypa [1, ¢.347,348] —

79. Ilpu napanenbHOMY 3’ €THAHH1 JEKIIBKOX OKPEMUX
OTIOPIB 3arajibHa MPOBIAHICTH UISTHKHU KOJA ...
Jlimepamypa [1, c.348]
80. 3akon Oma 11 TOBHOTO KOJIa MA€ BUTJIAL
Jlimepamypa [1, ¢.347; 2, ¢.186]
81. 3akon Jlxoyns — Jlenna B iHTerpanpHiii (opMmi Hagae popmyra:
Jlimepamypa [1, ¢.348; 2, ¢.185]
82. [IutoMa MOTYXHICTh CTPYMY — LIE ...
Jlimepamypa [1, ¢.348; 2, ¢.185]
83. EnexrpuuHa mianTka Mae JBi cliipalii 0fHaKOBOTO omnopy. [Ipu sikoMy BKIIIOUEHHI
cripaneii yac, HeOOXiTHUI JIJIsl HarpiBaHHs BOJAU y YAHHUKY A0 TEMIEpaTypu KUIiHHS, Oyae
MIHIMaJTbHUM?
Jlimepamypa [1, ¢.348; 2, ¢.185]
84. TepmoeneKTpoHHA eMicid — 1€ ...
Jlimepamypa [2, ¢.195]
85. Hanpyra Ha3uBaeThcst poOoTa CHI ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
86. Pi3HuIiero MoTeHIIia B Ha3UBAETHCSA POOOTA CHI ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
87. EnexkTpopyliifHOIO CHIIOK0 HAa3UBAETHCSA poOOTA CHII ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
88. [Ipu napanensHOMY 3’ €IHAHHI JEKUIBKOX OKPEMHX OIOPIB 3arajbHUN OIip JUITHKA
KOJa ...
Jlimepamypa [1, ¢.348]
89. IIpu mocnioBHOMY 3’€IHAHH1 JEKUIBKOX OKPEMHX OIOPIB 3arajbHUiA OMip IUISHKU KOJIa

Jlimepamypa [1, ¢.348]

90. IIpo o cBiguaTh npasuia Kipxroga?
Jlimepamypa [1, ¢.348]
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TecToBi 3aB1anHs 10 ex3ameHamniiinoi po6oru (II cemectp)

No TecroBi 3aB1aHHA OcHoBHa
Jireparypa,
CTOPIHKH
1 Mogeni, sIKi BUKOPUCTOBYIOTBCS B MEXaHilll IPH OMHUCY PYyXYy T — 1e [1]c.13
[2]c.6
2 JloBkHHa JTiHii, SIKy ONKMCY€e MaTepianbHa TOYKa B IIPOLIEC CBOTO PyXY, Ma€e [1]c.14
Ha3BY ... [2]c.8
[3]c.9
3. BekTop, 1110 € pi3HHICIO pajiiyc - BEKTOPIB, MPOBEICHUX 3 MOYaTKy KoopauHar | [1]c.14
70 TIOYaTKOBOTO Ta KiHLEBOTO MOJIOKEHHS MaTepiajbHOT TOUKH [2]c.8
MAa€ Ha3By ... [3]c.10
3. M’s14 3 BicOoTH 2 M OyB HIIKHHYTHI BEpPTHKAJIBHO JOTOPH e Ha 3 M Ta BraB Ha | [1]c.14
3emutto. [1isx Ta BenmuumHa MepeMillieHHs M si9a CKIIaJat0Th BiIIOBITHO: [2]c.8
4. VY BUMaKy SIKOTO pyxXy MaTepiaJbHOI TOYKHU CIIBNAJalOTh BETHUYUHH [1]c.15
CepenHbOr0 3HAUCHHS MOAYJIS IIBUIKOCTI <V> Ta MOJIYJS CEepeaHbOi [2]c.9
MIBUAKOCTI K\_/>‘ TOYKH?
5. KynbKy MiOKHHYIH BepTHKaIBHO Bropy. Skuii rpadik Bianmoigae 3amexxHocti | [1]c.17
HIBHJIKOCT1 KYJIBKH BiJ] 4acy, sIKIIO 3HEXTYBATH OIIOPOM TOBITpPs?
6. Sk BU3HAYA€THCS Ta SIKMK HAIIPSIM Ma€ BEKTOP MUTTEBOI MIBUAKOCTI V ? [1]c.15
[2]c.8
[3] 10
7. Bektop, mo xapakTepusye MIBUAKICTH 3MIHM MOAYJIIO IIBUAKOCTI pyxy | [1]c.16
MarepiabHOT TOUKH (TiNa) Ma€e Ha3By ... [2]c.10
[3]c.12
8. Y BHmaAKy SKOrO pyxXy MarepiajJbHOi TOYKM HOpMajibHa ckiaaosa | [1]c.17
MPUCKOPEHHS Ma€ MiHIMaibHe (HyIbOBE) 3HAYCHHS? [2]c.11
[3]c.12
9. Pyx marepianbHOi TOUKH, TaHTEHIIAIbHA CKJIAJI0Ba TPUCKOPEHHS SIKOI . [1]c.16
éT =0, a HopMabHA CKI1aI0BA NPUCKOPEHHS \én\ =const, e Eg}c'lz
C.
10. SIKi XapaKTepHCTHKH MaTepiajbHOI TOUKM HE 3MIHIOEThCS NpH piBHOMIipHOMY | [1]C.18
pyci o komy? [2]c.13
[3]c.
11. Tino, KHHYTE Mg KYTOM 10 TOPU30HTY. SIKa 3 KIHeMaTHUYHUX XapaKTEPUCTUK [1]c.26
pyXy Tina 30epirae cBoe 3Ha4eHHS B MPOILECi PyXy?
12. KyToBe mpucKopeHHs pyXy MarepialibHOi TOYKH, sika oOepTaeThcsi HaBkouno | [1]c.18
HepyxoMoi oci, 1€ ... [2]c.13
[3]c.15
13. JIBi TOYKM NeaTh Ha OJHOMY pajiyci Koieca, sike oOepTaeTbcs HaBkoio | [1]c.18
neHtpa 0 3 mOCTIfHOW MIBHIKICTIO, Ha pi3HIA Bincrani Bix umeHtpy. Ski | [2]c.12,13
KiHEMaTU4Hi XapaKTEPUCTHKH PYXy € PIBHUMH IJISl IUX TOYOK? [3]c. 13
14. KinbkicTe cTyneHiB cBoOOAM aOCOMIOTHO TBEPIOro Tila mpu mwiockomy pyci | [1]c.19,20
JIOPIBHIOE ... [3]c.15,16
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15. [Ipu nocrynmansHOMY pyci BEKTOPHOIO MipOIO KITBKOCTI pyXy TiNia € foro... [1]c.47
[2]c.16
[3]c.17
16. 3a apyrum 3akoHoM HbloToHa 3MiHa iMITyIbey Tita AP JOPIBHIOE ... [1]c.46
[2]c.16
[3]c.17

17. SIki cunm He Tpeba ypaxoByBaTH IIpH 3alMCy pIBHSHHS pyxy cucremu | [1]c.47

MaTepiaJbHUX TOUOK? [2]c.19,20
[3]c.21
18. PiBHsAHHS pyXy Tina 3MiHHOI Macu MO)ke OyTH 3alHCaHO y BUTIISAL [1]c.75
[2]c.21
[3]c.33
19. SIkoro € cucteMa BIUTIKY, 110 3B’si3aHa 3 IIGHTPOM Mac 3aMKHEHO1 cuctemu Tin? | [1]c.48
[2]c.21

20. 1o BinGynerses 3 abcomoTHow Aedopmanicto postary Al Binnocunoro srigmo | [1]¢.50
3aKxoHy I'yKa IpH 3aMiHi CTalBbHOTO APOTY APOTOM TOTO CaMoro mepepisy, ame | [2]c.44
yIBi4i OLTBIIOI JOBKMHHM 332 HE3MIHHUM HABaHTAKCHHSIM?

21. VY noBepxHi 3emIIi Ha TIIO JTi€ CUiIa TsHKIHHSA, sika nopiBHIoe 72 H. Ha Bincrani | [1]c.49
2R Bin moBepxni 3emini (R —paxmiyc 3emui) Ha Tino Oyae nistu cuia, ska | [2]c.48,49
JIOPIBHIOE ... [3]c.19

22. 1o BinOyBa€eTHCS 3 CHUIIOKO TEPTH, SIKA JIi€ Ha TLNIO, 10 3HAXOAUThCA Ha moxuiik | [1]¢.53
TUTOIIMHI, 31 3MEHIIICHHSIM KyTa HaXHJTy TUIOIIHHH ? [2]c.18

23. VY 3aMKHEHIl cUCTeMi MOBHA po0oTa CHJI TepTs, IO IiI0Th MK Tiamu 3aBxau | [1]c.77
€... [2]c.28

[3]c.25

24, Kynbka Macu M, 10 pyXauacs i3 MBUAKICTIO V 3iTKHYJIACS 3 HEPYXOMOIO [1]c.78
KyJIBKOIO TaKoi camMoi Macu. Y jap — aOCOIIOTHO HEMPY>KHUH MPSIMHUH, [2]c.33
ueHTpainbHui. [1IBUAKICTE KOKHOI 3 KYJABOK MiCIs 3ITKHEHHS TOPIBHIOBATHME

25. BinOyBaeTbcs npsAMuii LIEHTpaIbHUM a0COMIOTHO NPYKHUH yzaap Ky Mmacu My, [1]c.78
IO PyXa€eThes i3 MIBUAKICTIO V, 13 HEPYXOMOIO Kyrieto Macu M, . IIIBuakicTh g’}zgg
nepuroi Kyii miciist yiapy J0piBHIOBATHME - V , SIKIIIO CITIBBiHOIICHHS MK
MacaMH KyJIbOK Ma€ BUTIIIL ...

26. VY BUMaKy SIKOTO pyxy Tijla cuja TSDKIHHS He BUKOHYE poOOTy? [1]c.76

[2]c.23
[3]c.25

27. B xoHCepBaTHBHIN MeXaHIUHINA CHCTEMI TLIO MiC/Is NepeMillieHHs BepHyIoch B | [1]C.76
MOYaTKOBE MOJIOXKEHHA. PoO0Ta KOHCEepBaTUBHUX CHJI, IO JIIOTH HA TiJIO [2]c.25
JIOPIBHIOE ... [3]c.27

28. YMoBH, 3a SKUX 30epiraeTbcs MOBHA MEXaHIYHA €HEPTrisl CUCTEMH, LIE ... [1]c.77

[2]c.28
[3]c.29

29. PoGororo sikux cuin 00yMoBIIeHa 3MiHa MTOBHOT MEXaHI4YHOI eHeprii 3aMKHEHOT [1]c.77
CHCTEMH? [2]c.29

30. SIxa BenMYHMHA € MipOIO IHEPTHHUX BIACTHBOCTEH Tia MpU 00epTaILHOMY pycCi [1]c.99
Tina? [2]c.34

31. SIK 3MIHMTBCSI MOMEHT iHepIii MaTepiabHOI TOUKH TpH 30UIbIIeHH] i Bincrani | [1]c.99
1o oci obeptanHs y 2 pazu? [2]c.34

[3]c.22

32. MOMEHTOM CHJTU BiTHOCHO OCi Ha3UBAIOTh ... [1]c.100

[2]c.37

33. 3aKoH IMHAMIKU 00epTaJbHOrO PyXy adCOMIOTHO TBEPAOTO Tijla BiTHOCHO [1]c.101

HepyXxoMoi oci Moxe OYTH 3anvcaHuil y BUTIISII: [2]c.39
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[3]c. 22

34. MoMmeHT iMITynbCy abCOMIOTHO TBEPAOTO Tija BiTHOCHO OCi JOPIBHIOE ... [1]c.101
[2]c.39
[3]c.25

35. Jlo muITiHapy, KyIi Ta KUTbI, SIKi MalOTh OJJHAKOBI MacH M paiiycH, npukinaneni | [1]c.101

OZJHAKOB1 MOMEHTH CUJI. SIKE 3 TIT PyXaeThCs 3 OUIBIINM MPUCKOPEHHAM ? [2]c.35,39
[3]c.22,23

36. dirypuct 00epTaeTbcsi HABKOJIO BEPTUKAIBHOI OCi 3 BUTSATHYTUMU B OiK [1]c.102
pykamu. SIKIIo CIIOpTCMEH MifiiiMe pyKH Bropy, MOMEHT iHepii Tina [2]c.40
smeHmuThes Bif |y 1o |, . SIk iy ckinbku pa3iB 3MiHHTBCS IPH LbOMY YacTOTa [3]c.25
obepTaHHs?

37. 3 oxHOro piBHA N MOXMIIOT TUIOMIMHK CKOYYIOThCS 0€3 KOB3aHHS 00pyH, [1]c.102,99
UWTHAP 1 Kyns. Ske 3 Tin Oyae MaTu OUIbINY IBUAKICTD HAPUKIHIN NUIAXY? [2]c.35,36

38. SIK 1 3 SIKMM IPUCKOPEHHSIM MTOBHHEH pyXxaTucs Jidr, mob Bara nacaxxupa y [1]c.122
JidTi 3MEeHIIMIACh yABivi? [2]c.53

39. SIKOFO € 3aJeKHICTB BIIIIEHTPOBOT CHIIM iHEpIIii BiX BincTaHi 10 oci obepranus | [1]c.122
CUCTEMH BIJUTIKY? [2]c.53

[3]c.37

40. 3a sikol yMOBH Ta B SIKiil cucTeMi BiUTIKY Zi€ Ha Tino cuna Kopiomica? [1]c.122

[2]c.42
[3]c.38
41. Ha teruty Teuito B okeaHi, 10 copsMOBaHa 3 €KBaTOPY A0 MiBHIYHOTO MOJIOCY [1]c.122
nie cuna Kopiouica, ska HampasiieHa Ha ... [2]c.42
[3]c.38

42. [igpocTaTu4HUil TUCK PITUHU BU3HAYAETHCS 32 (POPMYJIIOIO [1]c.131
[2]c.57

43. SIkio y cromydeHi NOCy/MHI HAJMTI PIAMHM 3 PISHUMHU TYCTHHAMU O; 1 P, [1]c.132
npuyoMy p,>p;, TO BUCOTH CTOBIYHMKIB pIIMH Yy MOCYAMHaX 3B’s3aHi
CITIBBIJIHOILIEHHSM ...

44, PinuHa Tedye ropuzoHTaNBHOIO TPYOOIO 3MiHHOrO niepepizy. [lpu pomy d; = 2d, | [1]c.133,134
(d — miamerp Tpy6u). Sk 1y CKiNbKM pa3iB BiAPI3HAETbCA CTATHYHHI THCK Pp [2]c.58
HOPIBHAHO 3 THCKOM P ?

45, Sxuit xapakTep Mae Tedis piAMHU y TpyOl Ipu 3HaueHHi uncna PeliHombaca [1]c.134
HWKYe KPUTHUYHOTO? [2]c.63

46. [Toctynaru, siki JiexaTb B OCHOBI T€OPii BIIHOCHOCTI — II€ ... [2]c.69

[3]c.39

47. 3a SKUM NPHUITYILEHHAM 30epirae y pelsTUBICTCHKUI JUHAMIL CBOIO (hopmy [2]c.77
OCHOBHMH 3aKOH JUHAMIKU? [3]c.44

48. OpanHUIEI0 BUMIpIOBaHHS TeMIlepaTypu y MKHApOIHIM cucTeMi OIWHULb, € [1]c.155
[2]c.82

49. [Ipu i300apHOMY TpoIIEci Y Ta31 HE3MIHHOIO 3aJUIIAETECS BEMHYHMHA. . . [1]c.157

[2]c.83
[3]c.50
50. PiBusinus Menneneesa — Kianeiipona Bupaxkae hopmya: [1]c.158
[2]c.86
[3]c.50

51. B onHakoBUX MOCYIMHAX MPU OJHAKOBHUX TEMIIEpaTypax 3HaXoIsaThes onHakoBi | [1]c.158
Mmacu BozHIO Hy, kucHIo Oy, a3oty N, Ta BomsHoi napu H,O. (Monspai macu [2]c.86
BiJINOBITHO JIOPIBHIOIOTH 2:10° kr/mons, 32-10° kr/mons, 28:107 kr/Mons Ta [3]c.50
18-10"° kr/mons). B mocyauHi 3 sIKHM i3 ra3iB THCK Oy/e HalGLIBIIIM?

52. TemmnepaTypa izeanbHOro ra3y € Mipoio ... [1]c.176
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[2]c.88

[3]c.52
53. 3 naBenenux rasie (He, N,, H,O, O,) Oinblie 3HaYCHHS BHYTPILIHBOT €HEprii [1]c.176
NIPY OTHAKOBIH TeMmepartypi Mae Moib ... (['a3u BBaxkaTw igeanbHUMU.) [2]c.100,101
[3]c.52,53
54. Sxa mons Bin BCi€l KIHETUYHOT €HEPTii MpuMnaaae Ha 00epTaIbHUHN PyX [1]c.176
JIBOXaTOMHOI MOJIEKYJIU 3 YKOPCTKHUM 3B’ SI3KOM? [2]c.100,101
[3]c.52,53
55. SIK 3MIHUTBCS HaWOLTBII WMOBIPHA IMIBHIKICTH MOJEKYN imeampHoro | [1]c.179
rasy, sSKIIO Horo abCoOIIOTHA TEMIIEPATYPa 3pOCTe Y 2 pa3u? Eg}cgg
C.
56. SIxa 3 HaBeleHUX Ha PUCYHKY KPHUBUX MTPABHIIBHO p [1]c.180
BiZIOOpakye 3aJIeXKHICTh aTMOC(EPHOT0 TUCKY BiJ 1 [2]c.91
BUCOTH HaJ piBHeM Mops (6apometpuuHy (opmyiry)? \ [3]c.64
%
Ve :
57. ATMoc(epHe TOBITPs — CKIIAJA€ThCs 3 IEKUTBKOX ra3iB, y TOMY 4Hcti 3 kucHio | [1]¢.180
O, Bomsroi mapu H,0, azory Ny, Byrnekucnoro razy CO,. ¥ monekyn sikoro 3 | [2]c.88
rasiB CepeHs KBaIpaTHYHA IIBUJIKICTh XaOTHYHOTO PyXy MOJEKya npu naHid | [3]c.64
TeMIeparypi noeirps Oyjae HaHMEHIIO?
58. V sBHIIi B’A3KOCTI 3iHCHIOETHCS TIEPEHECEHHS ... [2]c.96
[3]c.68
59. PiBHSHHSM sIKOT'0 TIpoOLIECY TIepeHocy € 3akoH Dyp’e? [1]c.197
[2]c.95
[3]c.67
60. Hudysis B razax BimOyBa€eThCs MIBULIE TPH MiABUILIECHH] TEMIIEpPaTypH [1]c.196
PEYOBHHHU, BHACIIIOK TOTO, LIIO ... [2]c.95
61. 3aKkiHYUTh (HOPMYITIOBAHHS MEPIIOTO 3aKOHY TepMoauHamiku: KinbkicTb [1]c.210
TEIJIOTH, IO TIepejaHa CUCTEM], iiie Ha 3MiHY il BHYTPIIIHBOI eHeprii Ta ... [2]c.102
[3]c.49
62. SIkuii BUTIISA Ma€ piBHAHHA [-T0 3aKOHY TEpMOIMHAMIKH y BUINAAKY i30xopHoro | [1]¢.210,213
nporecy? [2]c.105
[3]c.57
63. SIK 3MIHIOETBCSI BHYTPILLIHS €HEPTis iIeanbHOro Ta3y B Impoleci oro [1]c.212
1300apHOT0 PO3MIHPEHHS? [2]c.106
64. BuyTpimHs eHeprisi ra3y, skuid oTpumaB Bix HarpiBHuka 40/[x Terutory, | [1]c.210
30inpmminack Ha 15/x. PoGora, siky BUKOHAB ra3, OODPIBHIOE ... [2]c.102
[3]c.57
65. I'a3 mommproetses BABivi. PoOota, Ky BUKOHYE ra3, HaiOu1bIIa, sKo npomec | [1]c.213
MOIIMPEHHS € ... (BrasiBka:ckopucraiitecs rpadikamu pisHUX MpoLeciB Ha P-V [2]c.103
Jiarpami, MPOBEICHUMH 3 OJHIET TOYKHM Ta BiMOOpakeHHIM pOOOTH Ha HHX) [3](;,57,58
66. V skoMy 3 TpolIeCiB BiIOyBa€eThCsl HAHOLIBII TOBHE IIEpeTBOpeHHs oTpumanoi | [1]¢.210,212
ra3oM TEIIOTH B poOOTy? [2]c.107
67. TeroeMHICTb TiNa - 1€ KUIbKICTh TEIJIOTH, sIKa NOTpiOHa Ju1s HarpiBaHHsA ioro | [1]c.211
HA ... [3]c.53
68. 3 naBenenux rasis (He, Ny, H,0, O,) HaiibibIy MOSSIpHY TemIoeMHICTh Cy [1]c.211,177
MAEe ... [2]c.104
[3]c.54
69. MonspHi TENI0EMHOCTI KHCHIO i BOJHIO O/HAaKOBi i mopiBHIOOTE Gy = % R. E}gi(l)é
[TuToMa TENIOEMHICTH KHCHIO TIOPIBHSIHO 3 MUTOMOIO TEIUIOEMHICTIO BOJAHIO €
70. I1ix yac agiabaTHOTO CTUCKAHHS Ta3y HOro TeMIlepaTtypa ... [1]c.216
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[2]c.108

[3]c.58

71. PiBusHHs agiabaty y 3MiHHuX (P,V) Mae BUTIISL [1]c.214

[2]c.108

[3]c.56
72. Ha pucynky 300pakeHuii xin ABox KpuBuX. [30Tepmi P [1]c.214
BI/INOBiAa€ KpuUBA ... [2]c.109

[3]c.57
73. 3rigHo ApYyroro 3aKOHY TEPMOIMHAMIKM HEMOXIIMBUHN KOJIOBHI MpoIec, [1]c.240
€IMHUM KIHIIEBUM PE3YIBTATOM SKOIO € ... [2]c.114

[3]c.74
74. o BinOyBa€eThCs 3 K.K.J. TEIUIOBOI MAILIHU TIPU 3HWKEHHI TEMIIEpaTypu [1]c.242
XOJIONUIIbHUKA? [2]c.117

[3]c.74
75. Miporo HEeBHOPAIKOBAHOCTI CUCTEMHU MOJIEKYI € Ti ... [1]c.240
[2]c.113
76. [Tpu npotikaHHiI 000POTHOrO MPOLIECY Yy 3aMKHEHi#l cucteMi eHTporis cucremu | [1]c.240
[2]c.114
77. PiBHsIHHS cTaHy peaibHOro ra3y HOCHTh Ha3By ... [1]c.255
[2]c.121
78. PedoBuny 3 razononiOHoro crany B pigKuii 3a paxyHOK CTHCKaHHS 0e3 [1]c.256
OXOJIOIKEHHSI MOXKIIBO TIEPEBECTH, SKIIO TeMIlepaTypa razy T mopiBHSHO 3 [2]c.123

KPUTHYHOIO Temmepatyporo Ty € ... [3]c.70
79. BennunHy 10AaTKOBOTO THCKY, BUKIMKAHOTO KPHBU3HOIO MOBEPXHI PiJHHA [1]c.266
Hagae Gopmyna ... [2]c.132
80. XapaKTepHOI0 03HAKOI0 (Pa30BOro MePExXoy MEPIIOro POAYy € HasIBHICTD ... [1]c.261
[2]c.144
81. Kpuga azoBoi piBHOBaru ,,TBepAe TIJIO — piauHa ’ 3aKiHUYETHCA ... [1]c. 261
[2]c.146
82. Sk HEeoOXiHO 3MIHUTH BIZICTAaHb MiX 3apsaMHu, 00 CHiia 1X B3a€MOIil HE [1]c.283
3MIHWJIACS TP 3MEHILEHHI BETMYNHU OAHOTO 3 3apsiaiB y 4 pazu? [2]c.149

[3]c.84
83. O3HaYeHHSM MOHSATTS  “BEKTOP HANPYKCHOCTI eleKTpryHOoro mosis “ € | [1]c.284
opmyJa: [2]c.150

dopuy [3]c.85

84. Jist IK0T XapaKTEpUCTUKH T0JII TOYKOBOT'O 3apsAIy € XapaKTepHOIO [1]c.284
00EepHEHO MPOTIOPIIiHA 3a/IE)KHICTh BiJ KBaJpary BijcTaHi? Eg}cégo

C.

85. EnexTpuuHe moje yTBOpEHE PIBHMMHU 3a BEIMYUHOIO % [1]c.284
TOUKOBUMH 3apsiiamu (), Ta (,. SIki 3HaKM MaroTh M [g]c';go
3apsaM, AKIIO y Touli M BeKTop HampyxkeHocTi E mae Be.
HanpsAM, YKa3aHUIl Ha PUCYHKY? E

0

86. HamnpyxeHicTb TOJIs1 y TPOCTOPi MK IBOMA NapalieIbHUMHU [1]c.287
HECKIHUEHHHMHU PIBHOMIPHO 3apsPKEHUMH IJIOIIMHAME 3 PIBHOIO 32 [2]c.156
BEJIMYMHOIO Ta IPOTHUIIEKHOKO 32 3HAKOM IIOBEPXHEBOIO I'YCTUHOIO
3apsiiB Hajae popmyna:

87. Yomy 3a Teopemoro ['ayca nopiBHIOE MOTIK BekTopa HampyxeHocTi | [1]c.286,291
Kpi3b 3aMKHEHY C()ePUUYHY MOBEPXHIO, KA OXOILTIOE N JIMIIOJIIB? E’;}CISSSS

c.87,
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88. EHepreTHyHOI0 XapaKTEPUCTHKOIO EJICKTPOCTATHYHOTO TI0JIA € oro ... | [1]c.288
[2]c.160
[3]c.91
89. [ToTeHMian eIeKTPOCTATHIHOTO OISt B MbKHApOAHIM cucTemi oauuuip | [2]c.161
BUMIPIOETBCA Y ... [3]c.91
90. | Ilonspusamis, sika BUHUKAE B JICICKTPUKAX 3 IMOJSPHUMU MOJEKylnaMu mae | [2]c.164
Ha3BY ... [3]c.96
91. | Hampyxenicte mons Tiei camoi CHCTeMH 3apsliB y Bakyymi mopiBHsHO 3 | [1]c.294
HaIPYKEHICTIO MO Y TICICKTPUKY 3aBKIM € ... [2]c.166
92. | BimHocHa mieneKTprYHa MPOHUKHICT AiCNEKTPHKA JOPIBHIOE BITHOMICHHIO . . . | [1]c.294
[2]c.167
93. [Tpun BHeceHHI NMPOBIHMKA Y 3OBHIIIHE EIEKTPUYHE Iojie crocTepiraetses | [1]¢.295
SBHLIE. .. [2]c.173
94. HanpysxeHicTb mofist ycepeAnHi 3apsKEHOTO MPOBiTHUKA MTPH [1]c.295
piBHOBA31 HAAHOTO WOMY 3apsy IOPIBHIOE ... [2]c.171
95. Jlns sikoi cuctemu 3apsiiB HaBeneHuit rpadik oA [1]c.290
BiZIOOpakKye 3aJIeKHICTD MOTEHIIATY [2]c.164
€JIEKTPUYHOTO TIOJIS Bifl BiZICTaH1? _K
——
96. O3HayeHHs TOHSATTS ,,eJIeKTPOEMHICTh KOHIeHcaTopa ~” Hajae popmyna | [1]c.295
[2]c.178
[3]c.94
97. [Mpu mapanenbHOMY 3’€IHAHHI KOHJCHCATOPIB iX CyMapHa [1]c.296
EMHICTB: [2]c.176
98. [Tnockuii KOHJGHCATOP CKIANAETHCS 3 IBOX KPYTJIHX IIaCTHH. SIK 1y [1]c.295
CKUTBKH Pa3iB 3MiHUTBCA HOTO €lEKTPOEMHICTb, AKIIO pafiyc miactud | [2]e.175
3MEHIIIUTH YTPUUl, a MPOCTIP MK MJIACTHHAMHY 3alIOBHUTH [3]c.94
TEJIEKTPUKOM 3 € =37
99. [Tnockuii KOHAEGHCATOP BIMIMKHYIIM BiJl JUKEpelia Halpyry, a notTiM 3meHmy | [1]¢.297,300
yIBiYi BiICTaHb MIXK IJIaCTUHAMH. SIK 3MIHIOETBHCS IIPU LIbOMY €HEPTis [2]c.178,175
EIIEKTPUYHOTO OISl KOHIeHcaTopa? [3]c.
100. BeKTopHOIO XapaKTEePUCTHKOIO CTPYMY € ... [1]c.343
[2]c.181
[3]c. 98
101. O3HaueHHs MOHATTS ,,[YCTHHA CTPyMY ~ Hajae Gopmyra: [1]c.344
[2]c.181
[3]c.98
1021 3 naBenennx ymos: A) dp=Const; B) j=Const; B) e.p.c.#0; [1]c.344
I') | =const ymoBaMH HiATPUMKH MTOCTIHHOTO CTPYMY Y KOJIi € YMOBH [2]c.181
103. OnuHUIEI0 BUMIPIOBAHHS €JIEKTPOPYLIIHHOT CHIIN JpKepera CTpyMY B [2]c.182
MiKXHapOAHINA CUCTEMI OTUHUIID €:
104. PoGoTor0 SKNX CHIT BU3HAYAETHCS SNCKTPOPYIIiliHA CHIa JuKepesia [1]c.345
CprMy? [2]c.181
105. HeoaHopimHOO HA3UBAIOTH AUISIHKY KOJIA, HA SIKid JIFOTh CHIIH . . . [1]c.345
[2]c.186
106. OMHUIICIO BUMIPIOBAHHSI TUTOMOTO OTIOPY MPOBITHUKA Y [1]c.346
MibKHaApOHINA CUCTEMI OUHUIIE € ... [2]c.183
107. [Tpu mocnimoBHOMY 3’€THAHHI IEKITBKOX OKPEMHX OIOPIB 3arajibHa [1]c.347
MPOBIJIHICTh AUISHKU KOJIA ... [2]c.183
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108. 3araybHU# Omip [1]c.347,348
300paXeHOT Ha PUCYHKY
JUISTHKHA KOJIa JTIOPIBHIOE
4 Om 4 Om
109. Slkuii  XapakTep HOCHUTb 3alIeXKHICTh omopy mposimHuka Bix | [1]c.346
Temreparypu? [2]c.184
110. 3akon Oma it HEOHOPITHOT AUISTHKH KOJIa Ma€ BUTJISII [1]c.345
[2]c.182
111. 3rinHo 3akony JIxxoyns - JleHna y nudepeHmiansHii popmi nmutoma [1]c.348
HOTYKHICTh CTPYMY JIOPIBHIOE ... [2]c.185
112. [Mepie npasuiio Kipxroga € HacIiaKoM 3aKOHY 30epeKECHHS . .. [1]c.347
[2]c.187
113. Poboty cTpymy Ha OHOPIAHIN AUTAHII KoJa Hagae popmya: [1]c.348
[2]c.185
114. Po3psin, sikuit icHYe TIIBKH i Ti€F0 30BHINIHBOTO I0HI3aTOpa Ma€e [2]c.199
HAa3BY ...
115. brinckaBka € NpUKIJIQIOM CaMOCTIHHOTO Ta30BOr0 pO3psiLy, IKUH € ... [2]c.201
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2. IPOTPAMA HABYAJIBHOI JUCHUTIJITHU (uacTuna 2)

3amikoBuii Moxyab Ne 2 (3-if cemecTp)

Jlekuiiini moay.i

Kox

Ha3zBa MOAYJH Ta TEM

KinbkicTh rogun

ayIUTOPHI

CPC

3M-JI3

EJIGKTpOMaI‘HeTHSM. KoauBanHs Ta XBWJIi

1. Cuna Jlopenma. OCHOBHI TOHSITTA MPO MarHiTHE
nosie. Ilone ToukoBoro 3apsany, mo pyxaerbcsa. Cuna
Awmnepa. Bsaemonis ctpymiB. 3akoH bio-CaBappa-
Jlarutaca. MaruitHe none ctpyMy. Pyx mia BIUIMBOM
cunu Jlopenma. BraacTMBOCTI MarHiTHOTO — ITOJIS.
Teopema mpo IUPKYJIALII0 B IHTETpalbHIA Ta
mudepeHiiitHii Gopmax.

2.  Kunacudikamis  pedoBMH 32  MarHiTHUMU
BnactuBocTsMu. [lome 'y pewoBuHl. MarHiTHa
CHPUIHATIUBICTD, TPOHUKHICTb.

®deppomarHeTuku.  EHepris  MarfHiTHOro  moJis.
EnexrpomarnitHa Iiaaykuis. 3akon @apanes. Ctpymu
®yxko. Ctpym 3mimeHHs. Teopis Makcsemna. Jocniau
I'epuia. PiBusinast Makcsenna.

3.ButbHI rapMOHIYH1 KOJINBAHHA MeEXaHI4YHI,

enekTpomarHiTHi. JlomaBaHHsS KoJduBaHb. EHepris
TFapMOHIYHOIO OCLUIATODY. di3uuHul 1
MaTeMaTUYHUN MasTHUKU.  KOJIuBaIbHUN KOHTYP.
'apmoniynuii anamiz.  Posknax @yp’e. 3racaroul
KOJIMBAHHS MPU HASABHOCTI TEPTA Ta OMIYHOTO OMOpY.
Bumymeni konuBaHHs. [udepeniiiine piBHAHHS
BUMYUIEHUX KOJMBaHb. 3MIHHUH cTpyM. Pe3oHaHc.
ABTOKOJINBaHHS.

A XBunm y mpyxHoMmy cepenoBulni. Judepeniiiine
PIBHSIHHS XBUIIL. XapakTepUCTUKH XBUIL.
Intepdpepenuis xBunb. 3Byk. Edexr Jomnepa B
aKyCTHUIll. YIbTpa3ByK. XBHJI1 HA MOBEPXHI PIIUH Ta
TBEPAUX TiI.

5. EnextpomarnitHa xBuis. JudepeHiiiine piBHIHHS
AK BUTIK 3 piBHAHb MakcBemia. EHepris XBuii.
Bektop Ymosa-Iloiitunra. Edgexr Jlomnepa. YepBone
smimenHs.  [llkama  eleKTpOMarHiTHUX  XBUJIb.
VYsBiieHHS PO HENIH1WHI KOJIMBaHHS.

[Tinroroska no MKP-3

3M-JI4

OnTuka

1. EnemeHTH TeOMETPUYHOI  ONTUKU. 3aKOHU

N

~
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T€OMETPUYHOI ONITUKH.

2. OnTUYHUIA [iama3oH  €JIEKTPOMATHITHUX XBHIIb.
YacoBa 1 mpocTopoBa KOrepeHTHICTh. [HTepdepeniiis
CBITJIA. Korepenthi XBUII. 3acTOoCyBaHHs
iHTepdepeHinii Ta 3acodu crioctepexxents. udpakiis
Openenst tTa Opaynrodepa. udpakiiiina penritka.
[Momspuzamiss  cBiTina. 3akoH  Maimoca, 3akoH
Bproctepa, moxasiitHe mnpomiHezasoMIIeHHS. ONTHUYHI
aHI3OTpPOMHI  cepemoBuina.  Jlucmepcis  cBiTia.
Hopmanshna 1 anomanbHa aucnepcis. Enexrponna
teopiss aucnepcii.  Edekr Baninoa-Uepenkosa.
Po3cissHag  Ta mnornuHaHHsS cBitna. lloHsTTs npo
roJjiorpadiro.

3. TerutoBe BunpomintoBanHs. 3akonu Bina, Kipxroda
ta Credana-borpiiMana. DoToeNeKTpUUHUN €(]EKT.
Edext KomnTona.

ITinrorosxa no MKP-4

3M-JI5

KBanToBa MexaHika
®di3uka TBepaoro tiiia. fnepua gizuka

1. KopmnyckynsipHO-XBMJIBOBUH nayani3M. XBHJII Je-
Bbpoiins. ImMoBipHOCTHA 1HTEpIpeTaliss KBaHTOBUX
saBuIll. CIiBBIIHOIIEHHS HEBU3HAYEHOCTEMN.

2. KBanTtoBuit cran. XBuiboBa ¢yHKIisS. [lpuaHImm
cynepno3uilii. Oneparopu JUHAMIYHUX 3MIHHHX.
[Mpunuun npuumnHocTi. PiBHsHus peninrepa.

3. OnHoBHMIpHiI 3amadi. YacTMHKAa B HECKIHYCHHIM
MOTEHIIaNbHIN siMi. [IpoXO/KeHHSI YacCTUHKU Kpi3b
noTeHianbuuii  Oap’ep. [apMOHIYHUIT  OCHHIISTOP.
ATOM BOJHIO.

4. Cumetpis xBunboBoi (ynkmii. Cmin. bozonu 1
dbepmionu. [lonstTs npo posnonin bo3ze-ElHireiina i
®epwmi-Hipaka. [Tpunmun [aymi.

5. EnexktpoHi 00010HKM. ATOMH Ta MOJIEKYJIH B
30BHIHIX ToysiXx: edext 3eemana, Ilamena-baka,
[lItapka. EnekTpoHHMI MapamMarHUTHUNA PE30HAHC,
SJIEPHUNM MarHiTHUN PE30HAHC.

6. Aromue sapo. Po3wmip, ckimag Ta 3apsii aTOMHOTO
anpa. Jlepexkr wmacu, eHepris 3B’sa3ky. CHoiH Ta
MarHiTHUI MOMEHT sfipa. SnepHi cuin. Moaeni spa.

PiznoBUIM 10HI3YIOUHX BUIPOMIHIOBAHb.
PanioakTUBHICTG. SAnepni peaxiiii. SnepHa
EHEepreTHKA.
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/. Knacudikariis eIeMEeHTapHUX YaCTHHOK. Pi3HOBUIM

B3a€EMOJIIM (€JeKTpOMarHiTHe, CHWJIbHE Ta cia0ke). 2 1

Kocmiune BUNIPOMIHIOBAHHS.

ITinroroBka 1o MKP-5 5
Pazom: 30 30

Koucynpranii: KypsatankoB Biaaancnas Boxoaumuposud, cep, 15.30,ay1.315

[pi3Buie i To 6ATHKOBI BHKJIA/1a4a, THI THKHS Ta Yac 3a PO3KIAZOM Tap aKaJeMiYHUX TOAWH, ayIUTOPisl.

MpakTuunuii mogyas 3M-I12

(3a aekuiitHumMu Mmoayasamu 3M-JI1 - 3M-JI5)

3M-I12

JlaGopaTopHi 3aHATTHA

1.Buznauenns MOXHOOK BUMIPIOBaHb.
OO6uncioBaHHSI MOXUOOK HA MPUKIIAJl BUBYEHHS
MIUTOMOT'O OIIOPY XPOMOHIKEIEBOTO APOTY.

BusHaueHHss =~ MOMEHTY  IHepuUli  METOJIOM

TpUDUIAPHOTO MABICY. 1 1
BusHaueHHss MOMEHTY 1HEpLii JAMHAMIYHUM

METOJIOM.

Mastauk O0epOexa.

2.Bu3HadueHHST  MBUAKOCTI Kyl  METOJOM

0aIICTUMHOTO MAasSITHUKA.

BuzHaueHHsT TPUCKOPEHHSI BUIBHOTO MaJiHHA

METOJIOM MaTeMaTUYHOTO MasITHUKA.

[lepeBipka 3akOoHY 30€pEKEHHS IMITYJILCY MPU

CHiByJapax JIBOX KyJb. 2 2
JlocmimKeHHS MEXaHIYHHX KonuBaHb. [loxmmmit

MasITHUK.

Busznauennst monymto FOHra 3 po3tsry.

BusHaueHHsT IBUAKOCTI 3BYKY  METOJaMH

CTOSIYO1 Ta O1KY4O1 XBHIII.

3. BusnaueHHs B’S3KOCTI PigUH 3a METOJOM

Crokca.

BusnaueHHs B’S3KOCT1 TMOBITPS 3a IIBUJAKICTIO

BUTIKAHHS CKPI13b KAMUIAP.

ExcnepumenTanbHe BHU3HAUYECHHS KOE(DIIIEHTY

B’A3KOCT1 MOBITPS, JAOBXHUHU BUIBHOTO MpOOITy

Ta €()eKTUBHOI'O A1aMETPY MOJIEKYJI.

Busnauenns  koedimienty  Ilyaccoma 3a |2 2

metonoM Kiemana-Jlezopma.

Buznauenus KOeIIIEHTY IMOBEPXHEBOI'O
HATATY IUHAMIYHUM METOJO0M.

BuBueHHs  TepMOIMHAMIKA  TTOBEPXHEBOIO
HATATY.
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3anexHICTh  KOE(IIEHTYy  B’SI3KOCTI  BIJ
TeMIEepaTypHu.

Buznauennss koe(ilieHTy TEMIONpPOBIAHOCTI
MOBITPAI.

4 JIocnmiKeHHS ~ €JIEKTPOCTATUYHOTO  TMOJIS.
BuzHaueHHs omnopy NOpoOBiAHMKA 3a METOJO0M
3pIBHOBAYXKEHOI'O0 MOCTA.

3aJIeKHICTh ornopy MeTaliB Ta
HaIIBIPOBIHUKIB Bl TEMIIEpaTypH.

BuBueHHs Ta eKcliepUMEHTallbHa TIEpeBipKa | 2 2
npaBui Kipxroda.

JlocmimKkeHHS MAarHITHUX BJIAaCTUBOCTEH
(hepoMarHeTuKy.

JloCHiJPKEHHSI PyXy €JIEKTPOHIB B MarHiTHOMY
OJII.

5.CkilaianHsi TapMOHIYHUX KoJuBaHb. Dirypu
Jliccaxy.

BumynieHi  €I€KTpOMAarHiTHI ~ KOJIMBaHHS. | 2 2
Pe3oHaHC y KOIMBaIbHOMY KOHTYPI.
BumiproBaHHs BUAKOCTI 3ByKOBOI XBHJII.

6.Bu3nauenHs koedillieHTy 3aJOMIICHHS CKJa
32 IOOMOT'OK0 MIKPOCKOITY.

BuszHaueHHs JOBXXHWHHM CBITJIOBOI XBHJII 3a
J0TIOMOT 00 Kinenb HploToHa. 2 2
BuBuenns mnonspusailii cBiTIa Ta JOCHIAHA
nepeBipka 3akoHy Maitoca.

JlocniipkeHHs nucnepcii CBiTia.

/.BuzHaueHnHs IHTErpaJIbHOT ~ YYTJIHUBOCTI
dhoToenemeHTa.

Busnauenns cranoi Ctedana-bonpiimana.
BuzHaueHHs cieKTpy BOJHIO. 2 2
BuBueHHs siBUIIa TEPMOEIEKTPOHHOI eMicCii Ta
BU3HAUCHHS pPOOOTH BUXOAY €JIEKTPOHA B

BAKYYM.

8.Jliumnpauk [ eitrepa-Mronepa.
BusHaueHHs Koe(II€HTYy MOTJMHAaHHA OeTa-

YACTHHOK. BHBYEHHA JOBKHHH  BLTBHOTO | 2 2
npo0iry 6eTa-4acTUHOK.
Pazowm: 15 15

Koucynpranii: Kypsatanko Biaaaucnas Boroaumuposud, cep,15.30,ayn.315

[pi3Buie i o 6aTHKOBI BHKJIA/1a4a, THI THKHS Ta Yac 3a PO3KIIAZOM Map aKaJeMiYHUX TOAWH, ayAUTOPisl.

JlaGopatopHi 3aHATTA OPOBOASATHCS Yy JabopaTopisix (izuku kadeapu
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3arajnbHOi Ta TeopeTnuHoi Ppi3uku. [Ipunaau ta nabopartopHe obiagHaHHS, AKI
BUKOPUCTOBYIOTHCS TMPU BUKOHAHHI JA0OpaTOpHUX pPOOIT, BKA3YIOTHCS Y
METOJMYHUX BKa31BKax Kadeapu 10 KOKHOT KOHKPETHOI pOOOTH.

CamocTiiiHa po00Ta CTYAEHTA Ta KOHTPOJIbHI 3aX01H

Koz 3aBnannsa Ha CPC Ta KOHTpOIBHI 3aX0I1 KubicTs Crpox
MO Ty ISt TOJIMH | IPOBEICHHS
sm-nz|” B 10 1-4

- TIMKP3(060B’s13k0BUH) THOKJIEHDb
sm-ta|” B 15 5-10
- TIMKP4(060B’s13k0BUH) THXKJICHb
avors w8 15 11-15
- [IMKP5(060B’s13k0BU#1) THXKJICHb
3M-II2|- [ligroroBka g0 1a00paTOPHUX 3aHATH 15 1-15
(000B’SI3KOBHIA) THKJICHD
- Icnur 20
Pazom: 75

Koucynpranii: Kypsatankos Biaaauncnas Boaxoaumuposud, cep, 15.30,ay1.315

[pi3Bume i o 6aTHKOBI BHKJIA/1a4a, THI THKHS Ta Yac 3a PO3KIIAZOM Iap aKaJeMiYHUX TOAWH, ayJAUTOPisl.

MeTonuka npoBeaeHHsI Ta ONIHIOBAHHS KOHTPOJBHOI0 3axoay aias 3M-JI3,
3M-J14, 3M-JI5
Opranizaimiss ~ KOHTPOJIO  3HAaHb  CTYAEHTIB  NOOyJOBaHa  3a
HAKOMMUYIyBATHPHO-MOAYJIBHUM  TPUHIWIIOM  3TiIAHO BHMOT  JIIIOYOTO B
yHiBepcuteTi [lonoxenus «I[Ipo mpoBeaeHHS MIICYMKOBOTO KOHTPOJIO 3HAHb
CTYACHTIB».

dopMaMu  KOHTPOJIIO 3aCBOEHHS TEOPETUYHUX 3HAHb € MOJYJIbHI
KOHTPOJIbHI  pOoOOTH 3a KOXHHM 3MICTOBHUM MojaysieM (BHYTpPIIIHBO
CEMECTPOBHI KOHTPOJIb), CKJIaJaHHs icnuTy (IMiacyMKoBa arecTarlis). BapianTu
MOAYJbHUX KOHTPOJBHHUX POOIT MICTATH 3alUTaHHA Yy TECTOBOMY BUIJIAII.
Kosxna BipHa BIAMOBiAb OLIHIOETHCS Y 1 Oan. MakcumalnbHa KIJIBKICTh OaTiB 3a
BUKOHAHUN BapilaHT KOXKHOI MOJYJIbHOI KOHTPOJIbHOI POOOTH CTaHOBITH: 3M-
JI3- 20 6ani, 3M-JI4 - 20 GaniB, 3M-JI5 - 20 GaniB MakcuManbHa KiTbKICTh
OauiB, Ky CTYACHT MOXE OTPHMATH 3 JISKIIHHOI YacTUHH, cKiIaaae 60 Oaiis.

1.MeTonuka npoBeaeHHs TA OI[IHIOBAHHSI KOHTPOJILHOT0 3axoay 3M-JI3.
MonynpHa kKoHTpOoJbHA poboTa MKP3 mpoBoauThes y TecToBOMY (hopmari
M0 3aBEpIICHHIO OMpaIlOBaHHS MaTepiaiiB JIEKIIHHUX 3aHATh. MoOJyJibHA
KOHTpOJIbHA poOoTa ckimamaeTrhes 3 20 TECTOBUX 3aBlIaHb, SKI OXOIUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucuuuiHg. OIliHKa 3a MPaBUIIbHY BIJMOBI/Ib
Ha ojHe nmuTaHHS — 1 Oayn. MakcumajnbHa OIlIHKA 32 BUKOHAHHS MOJYJIBHOT
KOHTPOJIBHOT poboTn gopiBHIOE 20 HGamam.
2. MeToauka npoBeieHHsI Ta OHIHIOBAHHS KOHTPOJIbHOIO0 3axony 3M-JI4.
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MopynbHa koHTposibHA pobota MKP4 nmpoBoauThcs y TecToBomMy (hopmari
M0 3aBEpIICHHIO OMpAaIlOBaHHS MaTepiaiiB JEeKIIHHUX 3aHATh. MOoOyJibHa
KOHTpOJIbHA poOoTa ckimamaeTrhes 3 20 TECTOBUX 3aBlIaHb, SKI OXOILUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucuuiuiiHU. OIliHKa 3a MPaBUIIbHY BIMOBIIb
Ha oaHe muTaHHA — 1 Oayn. MakcuMmanbHa OIlIHKA 32 BUKOHAHHS MOAYJBHOT
KOHTPOJBHOT poboTH fnopiBHIOE 20 OGamam.
3. MeToauka npoBe/ieHHsI Ta OHIHIOBAHHS KOHTPOJIbHOI0 3axoxy 3M-JI5.
MopynbHa koHTpoJibHa podoTta MKP5S npoBoauThes y TectoBomMy (opmari
M0 3aBEpIICHHIO OMpaIlOBaHHS MaTepiaiiB JEKIIHHUX 3aHATh. MoOyJibHa
KOHTpOJIbHA poOoTa ckiamaeTrhes 3 20 TECTOBUX 3aBlIaHb, SKI OXOILUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucuuiuiHU. OIliHKa 3a MPaBUIbHY BIJMOBIIb
Ha ojHe muTaHHS — 1 Oayn. MakcumajnbHa OIlIHKA 32 BUKOHAHHS MOJYJIBHOT
KOHTPOJBHOT poboTH nopiBHIOE 20 Oamam.
4.MeToUKa MPOBEIEHHA TA OLIHIOBAHHS KOHTPOJbHOTO0 3axoay 3M-II2.
BukonanHst 3aBgaHb MOJYJsI TPOBOJAUTBCS Yy BUIJSAJI BUKOHAHHS
nabopatopHux poOiT. MakcuManbHa OIlIHKAa 32 BUKOHAHHS J1abOpaTOpHOT
poOOTH KOXKHOI TEMU -5 OaiB.
dopMor0  KOHTpONIO TmpakThyHoro wmoaymo 3M-I12 e mepeBipka
oopMIIeHHSI MaTepialliB BUKOHAHOI JJa0OpaTOPHOi poOOTH Ta YCHE ONMUTYBaHHS
M 4Yac TMPOBEICHHS Ja0OpaTOPHUX 3aHATh. Bcboro 3a mpakTHuHI
(;1aGopaTopHi) 3aHATTS CTYISHT Moxe otpuMartu 40 Oartis.

Jlo  1mi€ei  OIIHKKM  BXOAUTH  OKpPIM  ONUTYBaHHS  OI[IHIOBaHHS
CHCTEMAaTUYHOCTI MIATOTOBKH JIO 3aHAThH, CHCTEMATUYHOCT] B1/IBITyBaHHS.

JlaGopatopHi 3aHSATTS NPOBOJATHCS Yy Jabopatopisix ¢i3uku kKadenpu
3aranbHOi Ta TeopeTwuHol (i3uku. Ilpunaam Ta maboparopHe 00JaJHAHHS
BKa3y€ThCSl Y METOJMYHUX BKa31BKax Kaeapu J0 KOKHOT KOHKPETHOI pOOOTH.

5. MeToauka mnpoBeJeHH Ta OWIHIOBAHHS KOHTPOJBLHOI0 3aX0ay IJsl
CEeMeCTPOBOIO iCIIUTY

CemectpoBuii icnut (eKk3aMeH) — Iie¢ MHChbMOBa (hopma IiJCyMKOBOTO
KOHTPOJIFOIOUOI0 3aX0Jly B IEpioJ] 3aJiKOBO-eK3aMeHalliHoi cecii. Jomyck a0
ICOUTYy 32 MIICYMKaMM  MOJYJIBHOTO  HAaKOMWYYBAJbHOIO  KOHTPOJIIO
pernmameHnTyioThes 1. 2.4 TlomokeHHS TIpO TIPOBENCHHS MiJICYMKOBOTO
KOHTPOJIIO 3HaHb CTYACHTIB, a caMme, CTYJCHT BBAXKAETHCS JOMYIIEHUM O
MIJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3 KOHKPETHOI HABUAJIBHOI AUCIUILIIHY,
AKII0 BIH BUKOHAaB BCl BHUJIU poOOIT, mnependayeHi poOOUOI0 HaBYAJIBHOIO
MpOrpaMor0 JUCHUILIIHK 1 HaOpaB 3a MOJYJIBHOI CUCTEMOIO CyMy OajiB He
menIre 20 6altiB 3a MPaKTUYHY YaCTUHY TUCIUILTIHA (IS ICTIUTY)..

MeToauKa BU3HAYEHHS 3araJIbHOI eK3aMeHaliiiHol OiHKH.

Jlnsa Oennoi popmu HaguarHsa CTYJICHT, IKMW HE Ma€ Ha MOYATOK 3aI1KOBO-
€K3aMEeHaIlIiHO1 cecli 3a00proBaHOCTI MO JUCHMILIIHI, IO 3aBEpPIIyEThCA
ICIUTOM, CKJIaJla€ TMHUCHBMOBHUM ICIIUT 3a 3aTBEP/KEHHM PO3KJIAJIOM Ta
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mporeayporo, sika Bumucana y mm. 2.7-2.10 TlomoskeHHS TpPO TPOBEICHHS
NICYMKOBOTO KOHTPOJIO 3HaHb CTYJEHTIB, MPUYOMY 3arajleHuid Oan
YCHIIITHOCTI 3 AUCIUIUIIHU € YCEPEAHEHUM MK KUTbKICHOIO OLIIHKOK) MOTOYHUX
KOHTPOJIFOIOUMX 3aXOJIIB Ta KUIbKICHOIO OIIIHKOIO, OJEPKaHOK CTYIAEHTOM Ha
ICTIHTI.

Ex3amMeHnariiiina poOora ckiIagaeTbess 3 25 TECTOBHUX 3aBIaHb, SKI
OXOIUTIOIOTh BCl TEMH JAHOrO0 MOAYJS HaBYaJIbHOI aucuuIuiiHd. OniHKa 3a
MpaBWIbHY BIJINOBIb HAa OJHE NMUTaHHSA — 4 Oanu. MakcumanbHa OLIHKA 3a
BUKOHAHHSI eK3aMeHarlliitHoi pobotu nopisaroe 100 Ganam.

Sxio K KUTbKiCHA OIIHKA, OJIEp’KaHa CTYACHTOM Ha icmuTi, meHire 50
OaJtiB, TO 3arajbHUM 0an yCHIIIHOCTI IOPIBHIOE Oaly YCHIIIHOCTI HA 1CIUTI.

Kpwurepii omiHioBaHHs ex3aMeHaIiitHuX pooiT 3a cuctemoro ECTS ta
CHUCTEMOI0 YHIBEPCUTETY

i Busnauenns 3a cucTEMOIO
3a mkanor | 3a HallOHAJIBHOIO {BEDCHTET
ECTS CHCTEMOIO YHIBCP Y
(y 6anax)
BIAMIHHE BUKOHAHHS
A 5 (BiZMIHHO) JIVIIIE 3 HE3HAYHOIO 90 - 100
KUIBKICTIO ITOMIJIOK
BUILIE CEPEIHHOTO PIBHA 3
B 4 (106pe) . p p 82 - 89
KUTBKOMA TOMUJIKAMU
B 3araJlbHOMYy TpaBUJIbHA
obora 3 IEBHOIO
C 4 (n06pe) poboT 74 - 81
KUIBKICTIO rpyoux
IOMWIOK
) HEIOTaHo, ajie 31 3HAYHOIO
D 3 (3a710B1TEHO) o 64 - 73
KUTBKICTIO TIOMUJIOK
E 3 (3a10BLIbHO) | BUKOHAHHS — 3aJI0BOJIbHSIE 60 - 63
MiHIMAJIbHUM KPUTEPISIM
2 (He3a10B1IBHO 3 MOKJIUBICTIO
FX (nesan ) 35 - 59
MIePECKIIACTH
2 (He3aI0BIIBHO) | 3 000B’I3KOBUM
F MOBTOPHUM KypcoMm 1-34
HABYAHHS

Cymu OaiiB, sIKI OTpUMaB CTYJEHT 3a BCIMa 3MICTOBHUMH MOJAYJISIMU
HaBYaAJIbHOI IUCLUHUILIIHY, POPMYIOTh IHTETPAJIbHY OL[IHKY ITIOTOYHOT'O KOHTPOJIIO
CTYJIEHTa 3 HaBYAJIBHOI IUCUUILUIIHUA. BOHa € mincTaBoro Uil JOMYCKY CTYJIEHTa
70 ICIIUTY.

SIKio CTylAeHT OTpuMMaB Ha ICIIUTI HE3aJ0BUIbHY OIIHKY, a00 HE MaB
JOMYCKY 1O ICIUTY, BIH MICJS JIKBiJalii CBO€i 3a00proBaHOCTI MPOXOJUTH
TECTYBaHHS Ha KOMICIT IT0 TecTaxX Ha 0a30B1 3HAHHS Ta BMIHHS.
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3. PEKOMEHJALII 1O CAMOCTIMHOI POBOTH CTYJIEHTIB

Moayab 3M-JI3 «Egexkrpomarnerusm. KosuBanns i xsuii» [loBuanus mo
MOCJIiIOBHOMY BUBYEHHIO TEOPETUYHOT0 MaTepiaJry.

Tema 1. Enexmpomazuemusm. CrallioHapHe MarHiTHe moiie. [HmyKIis
MarHiTHOro mojs. 3akoH bio-CaBapa-Jlamnaca. Ilpuniun cyneprno3uitii.
MarHiTHe MOJie TPSIMOTO Ta KOJIOBOro CTpyMmMy. Bsaemomis ctpymiB (3akoH
Awmriepa). Jlis 43 eneKTpUYHOro 1 MarHiTHOI'O IOJII HAa PYXOMMM 3apsi, CHja
Jlopennia. Maruitae none 3emii. MarditHe mosie B peuoBuHi. Kimacudikaiis
PEUYOBUH 3a MArHiTHUMH BiacTUBOCTAMH. DepomarHeTuku. EnexkrpomarniTHa
aykuis. 3akon @apazes. PiBHsHHS MakcBemnia sl €JIeKTPOMAarHiTHOTO MOJIs.
[Ipu BUBYEHHI TE€MU 3BEPHYTH yBary Ha Te, IO JI)KEPEJIOM MAarHITHOIO MOJIS €
MIKpO- Ta MakpocTpyMu. HeoOXiqHO 3p03yMiTH, 110 CHJIOBI JIiHII MarHiTHOIO
MOJIsl 3aMKHEH1, TOOTO MarHiTHe noJie € BUxpoBuM. Ciig 7oOpe 3aCBOITH 3aKOHU
bio-CaBapa-Jlannaca 1 AMnepa, yMITH BH3HayaTH HampsM BEKTOpa MAarHiTHOI
IHAYKLII 1 cuiiu AMniepa; HaBYUTHUCA 3acTOcOBYBatH 3akoH bio-Caapa-Jlamnaca
CYKyIHO 3 TPUHIHUIOM CYIEPHO3UIi JUIsi PO3PAXYHKY XapaKTEPUCTHUK
MarHiTHuX noJiB. Ciijg 3BepHYTH OCOOJIMBY yBary Ha BUBUeHHs cuiu JlopeHua,
JI€I0 SIKO1 OOYMOBIICHUM PYX 3apsiI>KEHUX YACTUHOK y MarHiTHUX mnojisx. [lpu
BHBUYCHHI MarHiTHUX BJIACTUBOCTEW PEUYOBHHHM IMEPII 3a BCE CHIIT po310OpaTucs y
MpUYMHAX HAaMarHiyyBaHHs PI3HUX PEYOBHH; 3aCBOITH y YOMY CYTh MPHUPOIH
JlaMarHeTu3My, Ha Kl TPyNH JUIATbCS PEUYOBHMHU 3a MATrHITHUMHU
BJIACTUBOCTSIMM Ta B 4YoMy ix pi3Huis. OcoOiauBYy yBary 3BEpHYTH Ha
BJIACTUBOCTI (hepoMarHeTukiB, npuponay Gepomarnerusmy. Ilpu BHUBYEHHI
€JIEKTPOMArHiTHO1 1HAYKIII 3BEPHYTH YyBary Ha Te, IO € MNPUYUHOIO
BUHUKHEHHS 1HIYKI[IHHOTO CTpyMy; 3HaTu 3akoH Dapanes Ta npaswio JleHua.
Ypo3ymiTu QI3UUHUI 3MICT Ta y3arajbHIOIOUHUI XapakTep piBHsIHb MakcBellia
JUTSL €JIEKTPOMArHITHOTO TOJIS, SIK1 BUPAXKalOTh 3aKOHU €JIEKTPOMArHeTu3my.
Jimepamypa [1, 2, 3, 6, 10]

Tema 2. Koausammsa i xeéuni. BinbHI rapMOHIYHI KOJIMBaHHs (MeXaHIYHI,
CJICKTPOMArHiTHI) Ta iX XapakTepucTuku. JlomaBaHHsS KOJIMBaHb. 3racarodi
KOJIMBAHHSI MIPU HASBHOCTI TEPTSI Ta OMIYHOrO OMoOpy. BuUMyllleHI KOJMBaHHS.
Pesonanc.
[lonsitrst Ta xapaktepuctuku xBwil. Kiacudikamis XBUWIIb.
PiBusinns xBuii. [lomupennst xsub. Edext [Jomnepa. ExekrpoMarniTHi XBHIIL.
Enepris xsuni. Bekrop Ymosa-IloiinTinra. [llkana exekrpoMarHiTHUX XBUITb.
[Ipy BUBYEHHI TEMHU 3aCBOITU GIBUYHUN 3MICT BEJIMYMH, IO €
XapaKTepUCTUKAMHU KOJUBAHb Ta XBUJIb; YpPO3YMITH (akTopu, [is SAKUX
MPU3BOJUTH JO 3racaHHs KOJWBAaHb Ta BUHUKHEHHS BUMYILIECHHX KOJHMBaHb Yy
BUMAJKy MEXAHIYHUX KOJUBAJIBHUX CHUCTEM Ta KOJMBAJIbHOTO KOHTYpPY;
po3pi3HiITH audepeHIliaibHl PIBHIHHSA BIACHUX, BUIBHHX (3racaroumx) Ta
BUMYIIICHUX KOJWUBaHb Ta BIINOBIIHI PO3B’s3KU (3aKOHU KOJIMBAaHbB); YMOBH
BUHUKHEHHS PE30HAaHCY. 3HATH PIBHAHHSA ODKYy4Ol XBWII, PI3HUIIO MIX
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MOMEPEYHMMH Ta TOB30BKHIMU XBHIIIMHU; BHpa3 [UIs T'YCTHHH TOTOKY €HEprii
Ta KAy eJCKTPOMArHiTHUX XBUJIb.
Jlimepamypa [1, 2, 3, 6, 10]

Ilumanns onsa camonepesipxu
Tema 1.
1*. Illo € mpUYNHOIO BUHUKHEHHS MarHiTHOTO TIOJIS?
2*. SIk BU3BHAYAE€THCS BEKTOP MAarHiTHOTO MOMEHTY KOJIa 31 CTpyMOM?
3*. SIxi BEKTOpH € XapaKTepUCTUKAMH MarHiTHOTO mojsf? JlaiiTe BU3HAYCHHS
BEKTOPa MAr”iTHOi iHAykuii B. Y 4oMy BigMiHa MiX BEKTOpaMH MaTHIiTHOI
IHAYKIII Ta HaNpy>XKE€HOCT!I MAarHiTHOTO MOJIs H? 3B'S30K MiXX HUMH, OIWHUII
BUMIPIOBAHHS.
4*, IIlo Take cuioBa JIiHIS MarHiTHOI IHAYKIIi? Skl XapakTep MalOTh CHIOBI
JiHIT MarHITHOTO TIOJIS?
5*. 3anumite ¢dopmyny 3akony bio-CaBapa-Jlamaca Ta naiite HeoOXiHI
MOSICHEHHS. Y 4OMY MOJISITa€ MPUHIIMI CYTIEPIIO3UIIii 1711 MATHITHUX MOJTIB?
6. 3amumiiTe (BHBENiTH) (OPMYJIH I MArHiTHOT IHAYKIII TMOJIA B IEHTPI
KOJIOBOTO CTPYMY Ta MOJIS IPSIMOTO CTPYMY.
7*.11lo Bu3Hawae 3akoH Awmmepa? 3anumite (GOpMyTy Ta CHOPMYITIONUTE
MPaBUJIO JJIS BUBHAUCHHS HANpsAMY CUIId AMIepa.
8. MarniTHa B3aeMoisi piIBHOODKHUAX CTPYMIB.
9*. o wna3mBawTh cwioto Jlopenna? 3anumnte Qopmyny mans Hei Ta
chopmyIoiTe TpaBUIO NIl BU3HAYCHHS HampsMKy cuiau Jlopenua. Yu moxke
cwia JlopeHnia 3SMiHUTH BETMYUHY KIHETHYHOT €HEPTii 3apsKEHOT YaCTHHKH ?
10. OmumriTe XapakTep PyXy 3apsSHKCHUX YaCTHHOK B MArHITHOMY IOMI Y
BUMAJIKaX, KOJU:

a) VOB; ©6) V1B, B)KyT MiX BEKTOpaMH V i B € IOBLILHUM IrOCTPUM KyTOM
a.
11. Ha yoMy OCHOBaHE BH3HAYEHHs 3HAKY 3apsily YaCTUHOK, SIKI pyXaloTbCs B
Mar"iTHOMY 1oJ1i? (POKyCYBaHHS 3apsAIKEHUX YaCTUHOK B MarHiTHOMY TOJi?
12*. Chopmymroiite TeopeMy MTpO IUPKYJIAIII0 BEKTOpPa MAarHiTHOT 1HTYKIIII.
YoMy MOKHA CTBEpIKYBaTH, IO 11 TeopeMa BioOpa)kye BUXPOBUM XapakTep
MarHiTHOTO TOJIs?

13. SIx 3a TOTIOMOTOI0 TEOpEeMY MPO MUPKYIIAIi0 BEKTOpa MarHiTHO! 1HIYKIII1
MOXHa pPO3paxyBaTH MarHITHE TOJE€ BCEPEAWHI HECKIHYCHHOTO COJICHOina?
Sxwmii xapaxkTep Mae 11e mose?

14*. JlaiiTe 03Ha4YeHHS MMOTOKY BEKTOpAa MAar”iTHO1 1HAYKIIi. B AKUX OIUHUIISX
BiH BUMIiPIOETHCS ?

15*. Chopmynioiite Teopemy ["ayca st mOTOKY BEKTOpa MArHiTHOI 1HJYKIII.
[TosicHiTh 1i (hi3UYHUI 3MICT.

16. 3anuiite (BUBEITH) GOPMYIIH i1 poOOTH IO NIEPEMILIEHHIO TIPOBITHUKA i
KOHTYPY 31 CTPYMOM Yy MarHiTHOMY IoOJii. ¥ YoMy BigMiHa y BenuuuHax dd, ski
BXOJIATH Y 111 hopMyH?
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17*. Y qoMy moJiArae sSIBUIIE IEKTPOMArHITHOT iHAYKIIi? SIka fioro cyTh? Sxuit
XapakTep Mae eIeKTPUIHE 0JIe, TOPOKEHE 3MIHHUM MarHiTHAM TTOJIEM?

18*. Copmymroitte i 3anumiite 3akoH Dapanes. [Ipasmio Jlermna.

19*. SBuma camoinayKiii Ta B3aeMHO1 iHAYKIiI. 3amumite Gopmyny mias EPC
camoiHayKiii, ik HarpaBiaeHa EPC camoinmyKkitii?

20*. Ilo Take IHAYKTUBHICTh KOHTYPY? Y SIKHX OJMHHUIISIX BOHA BUMIPIOETHCS ?
Yomy nOpiBHIOE IHAYKTUBHICTH COJICHOIA?

21. Enepris mar"iTHoro moist. O6'eMHa TyCTHHA €HEeprii MarHiTHOTO TOJIS .

22*. Ha sxi Tpyny MOAUTAIOTh PEYOBUHU 332 MAarHiTHUMU BIACTHBOCTIMHU? Sk
BIAPI3HIETHCS HAMarHi4eHICTh, MarHiTHa CHPUUHATIMBICTG 1 MAarHiTHa
MIPOHUKHICTH Y Jia- Ta mapaMarHeTuKax?

23%. Y dgomy oco0auBOCTI (epoOMarHeTUKIiB? Sky mnpupony wmae
dhepomaraeTuzm?

24*, 3anumiiTh CUCTEMY piBHSHBR MakcBemia Juisi eIeKTPOMAarHiTHOTO TOJS B
iHTerpasibHil 1 qudepenmianbHid popmax. [1osicHITE Pi3UUHY CYyTh KOXHOTO 3
PIBHSIHb.

Tema 2.

25*%.  SIki KONWBAaHHS  HA3WBAIOTh TApPMOHIYHUMH?  YKaxiTh  iXHI
XapaKTEPUCTUKU. 3aMUIIITh 3aKOH TAPMOHIYHOTO KOJIUBAHHSI.

26*. SIK 3MIHIOIOTBCS IIBHUJKICTh, MPUCKOPEHHS Ta EHEPTis CHUCTEMH TIpU
rapMOHIYHOMY KOJTMBaHH1?

27*. 3a SKMX YMOB MOXXYTh BHHUKHYTH BJIaCHI TapMOHIYHI KOJWBAaHHS Tija?
Sxwii Burnsg Mae nudepeHiriagbae piBHIHHS BIACHUX TAPMOHIYHUX KOJMBAaHb?
28. o cobor WPEencTaBIAOTh NPYXKHUH, GI3UYHUA 1 MaTeMaTHYHUN
MasITHUKH?

29. SIxi cunmm ypaxoBYIOTh MPHU 3anuCy AU(EPEHINIATFHOTO PiBHSIHHS BUIBHUX
(3racarounx) KOJMBaHL? BHUMYIICHHX KOJWBaHb? 3alMIIITh i PIBHSIHHS Ta iX
po3B’si3ku. Illo Take koedimieHT 3racaHHS? JorapuPMIYHUN TEKPEMEHT
3racaHHs?

30*. Y oMy mosiArae sSBUIIE PE30OHAHCY?

31*. Bixg 4doro 3anmexuTh amIUTITY/a Ta ¢a3a pe3yiabTyI04oro KOJWBAHHS TPHU
70/1aBaHHI TAPMOHIYHUX KOJIMBAaHb OJTHOTO HAIPSIMKY 1 4aCTOTH ?

32. o Take OUTTS Ta IKi yMOBH BUHUKHCHHS ?

33*. dxoro Oyzae TpaekTopis pyxXy Tijia, IO MPUHAMAE y9acTh Y JBOX B3a€EMHO
MEePICHAUKYJIIPHUX KOJMBAHHSAX OJTHAKOBOI YaCTOTH B 3aJIEKHOCTI BiJl PI3HUIIL
a3 KoIMBaHb?

34*.3 SKUX ENEeMEHTIB CKJIAIa€ThCA KOJIMBAIBHUN KOHTYpP? 3a paxyHOK SIKOTO
SIBUIIA MIATPUMYETHCS KOJUBAILHUHN TTpoIIec?

35*. Bim Yoro 3ameXWTh MNEpioJ Ta YacTOTa BJIACHUX CJICKTPOMArHITHHUX
KOJIMBaHb Y KOHTYPi 0e3 omopy (popmyna Tomcona)?.

36. 3anumnite audepeHIiabHe PIBHSAHHA BUMYIICHHX EJICKTPOMATrHITHHX
KOJIMBAaHb 1 HOTO PO3B’S30K. 3a SIKUX YMOB CIIOCTEPIra€eThCsl PE30HAHC HANPYT Ta
CTpyMiB?
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37*. 1llo Take xBuna? 1o Ha3UBaIOTh JOBXKUHOIO XBUJII? Y SKHUX CEpEIOBHINAX
MOXXYTh PO3TIOBCIOKYBATHCS TIOB3OBKHI Ta IMOMEPEUHI MPYKHI1 XBHJIi?

38*. 3anmumiiTe XBUJIHOBE PIBHSHHS Ta PIBHSHHS TJIOCKOI ODKYYOi XBUII, SIKE €
HOro po3B’ A3KOM.

39*. Illo Take eneKTpOMarHiTHa XBHJISA, SIKI BJIACTUBOCTI BOHAa Mae?  SIKy
XapaKTePUCTUKY EJIEKTPOMATHITHOI XBUIIi Halae BeKTop YMoBa — [loiiHTiHra?
40*. YkaxiTh miama3oHd, Ha SKi MOJUIAIOTH MIKATy €JICKTPOMArHiTHUX XBUJIb B

3aJICKHOCTI BT TOBXKWHU XBHJII (4aCTOTH).
(* - numanns 0 camonepesipku 6A306uUX pe3yIbMamMie HAGYAHHS -3HAHb, 6MiHb, HAGUYOK).

Moayas 3M-JI4 «OnTuka.»
IloBuaHHS MO MOCJAIIOBHOMY BUBYEHHI0 TEOPETUYHOI0 MaTepiay.
Tema 1. Inmepghepenuia i oughpaxuia ceimna. Korepentni xpwii. OnrtuyHa
pizauns xony. Iarepdepenuiss cpitna. [lpunnun [rolirenca-Openens. 3o0Hu
Openenst. Judpakmis Ha muimHI 1 gudpakuiidoi pemitii. Judpakuiiinuii
cnektp. qudpakuisa Ha kpucraniunii pemriti, Gopmyna Bynsga-bperra.

[Ipu BUBYEHHI TeMU MEpUI 32 BCE 3BEPHITh yBary Ha KOPHYCKYJSPHO-
XBUJIBLOBY MpHUpOAy cCBiTa. SBuma iHTepdepenHiii Ta audpaxiii Jerko
MOSICHIOIOTHCSI HA OCHOB1 XBUJILOBUX YSBJEHb. JlJIsl pO3yMIHHSI Ta PO3PaXyHKY
KapTUHH, $IKa YTBOPIOEThCS TpH 1HTepdepeHIli HEeoOXIJHO 3acBOITH Taki
MOHSTTSA, IK KOTEPEHTHICTh XBUJIb, ONTUYHA PI3HULISI XO/1Y; MATU YSIBJIEHHS PO
MOBEJIIHKY €JICKTPOMArHiTHOI XBWII (3MiHY JTOBXHHH XBHJII Ta a3y KOJUBAHb)
Ha TPaHUIl PO3JLTY ABOX CEPEJOBHII; 3HATH YMOBU MAaKCUMyMYy Ta MIHIMYMY
npu iHTepdepeHiiii cBiTIA.

Hudpakiis cBiJIa 0O CYTI MOXKE pO3TisIaTucs SK pe3ylbTaT
iHTEepdepeHLii BiJ BEIMKOI KUIBKOCTI JKepel, 3a SKl MpUilMaroTb OKpeMi
JTUISHKY  BIIKPUTOI YacTHHH (GPOHTY XBWII (muB. Meton 30H Dpenens).
HeoOximHO 3HaTH YMOBHM CHOCTEPEKEHHS Audpakiii Ta SIKAW BUIIA
MpUNMaOTh YMOBH MAaKCUMYMY 1 MIHIMyMY IpU JTu(pakiiii CBiT/Ia Ha MIUIMHI Ta
T paKIiiHiid pemiTII.

Jimepamypa [1, 2, 3,7, 11]

Tema 2. Bzaemooia ceimna 3 peuoeunoro. BinOuTTs, 3aJOMIICHHS CBITIIA.
Hucnepcis cBitina. Ilonspuzanis cBitina. 3akoH Mamtoca, 3akoH bproctepa,
MOJIBiiiHE MpOMEHe3aIoMJICHHs. PO3CISIHHSI Ta MOTJIMHAHHSA CBITJIA.

[Ipy BUBUEHHI TeMH 3BEpHYTH yBary Ha 3aKOHU BIJIOUTTA,
3aJIOMJICHHSI CBITJIa HAa TPAHUIIl JABOX ICJIEKTPHUKIB;, 3HATU Y 4YOMY IIOJISITA€E
ABUIIE JUCIEepCli Ta B UMM BIAPI3HAETBCS HOpPMalbHa JHUCHEpCis BiA
aHoMaJlbHOI. 3HATU 3aKOH byrepa misi NMOTJIMHAHHS CBITJIA Y PEYOBUHI Ta
dbopmyny Penes, sika Hagae 3aJIeKHICTh IHTEHCUBHOCT1 PO3CiIOBaHHS CBITJA Bij
HOro JOBXHMHU XBWIl. YMITH Ha OCHOBI JBOX OCTAHHIX MOSICHUTH KOJIp
MPO30pHUX Ta HEMPO30pHUX 00’ €KTIB, OJAKUTHUN Ta YEPBOHUI KOJIp HeOa y pi3Hi
yacu J00u.

3 TEOPETUYHO1 TOUKH 30pY SIBUILE MOJSpU3AIi IKaBO
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TUM, L0 Y HBOMY TMPOSBISIETHCA MONEPEYHUN XapaKTep EJIeKTPOMAarHiTHUX
XBUJIb, 3 TMPAKTUYHOI — BHUKOPHUCTAHHSAM, HANPUKIAA, s JAOCHIIKEHHS
PO3MOALTY HalpyXeHb Y TLJax, 3alucy 3BYKY 3a Jornomorow komipku Keppa i
T. iH. HeoOX1HO po3yMiTH YUM BIJPI3HIIOTHCS MPUPOJHE CBITIIO Ta Pi3HI BUIU
MOJISIPU30BAHOTO  CBITIA, Yy  YOMY  MOJAra€  SBUIIE  MOABIAHOTO
MPOMEHE3AIOMJICHHS, 3HaTH 3aKOHU bprocrepa ta Maimoca.

Jimepamypa [1, 2, 3, 7, 11]

Tema 3. Kopnyckyaapui enracmueocmi e1eKMPOMAZHIMHO20
eunpominoeannn. TennoBe BunpomiHioBaHHA. 3akonu Kipxroda, Bina,
Credana-bonpumana. ['inotesa [lnanka. dortoenextpuynuit edexr. PiBHIHHS
Eitnmreiina nnst poroedexry. Edpext Komnrona.

TennoBe abo TemmepaTypHE BUIIPOMIHIOBAHHSI BUTPAE OCOOIUBY
posb y (i3uIll: TP BUBYEHHI 3aKOHOB TEIJIOBOI'O BHUIIPOMIHIOBAHHS BHHHUKIIA
rinoTe3a Mpo KBaHTOBY MPUPOAY €IEKTPOMATHITHOIO BUIPOMIHIOBaHHS TiT 1
TUM CaMUM IOKJIaJICHO MOYaTOK HOBO1 — KBaHTOBO1 (i3uku. [Ipu BUBUEHHI TeMU
HEOOX1IHO YpPO3yMITH MPUPOJY TEIJIOBOTO BUIPOMIHIOBAHHSA; 3HATH  MOrO
XapaKTEPUCTUKU Ta 3aKOHU. 3HATH 3B'SA30K MK XBUJIbOBUMHU XapaKTEPUCTUKAMHU
CJICKTPOMArHITHOTO BHIIPOMIHIOBaHHS (4acTOTa, JOBXKHHA XBWJIi, XBHJIbOBHI
BEKTOp) Ta XapakTepucTukaMu ¢otoHa (SHepris, iMITyJIbe, Maca).

[Ipu BuBueHHI siBUIIA (HOTOEPEKTY 3BEpHYTH yBary Ha 30BHIIIHIN
dboToedekT, HOro 3aKOHM CTOCOBHO CTPyMy HACHYEHHS, MaKCUMaJbHOI
KIHETUYHOT eHeprii (OTOENEKTPOHIB Ta ICHYBaHHS TPAHUYHOI YaCTOTH
(TOBXKMHM XBWJII); YMITH 3amucat piBHSHHS EifHmTeidina mist Gotoedekry Ta
PO3YyMITH MOT0 3MICT. 3HATH 3aKOHOMIPHOCTI KOMIITOHIBCHKOTO PO3CIIOBaHHS Ta
pO3YyMITH iX  3B'SI30K 3 KBAaHTOBUMH VYSIBICHHSIMU IPO KOPOTKOXBHUJIbOBE
€JIEKTPOMArHiTHE BUIIPOMIHIOBAHHS.

Jimepamypa [1, 2, 3,7, 11]

Moayas 3M-JI5 KBantoBa Mexanika. ®disuka TBepaoro Tijga. Saepna
¢pizuka
Tema 1. Xeunvoei enracmueocmi peuogunu. KopnycKyasipHO-XBUJIHOBUN
nyanizMm. XBuii jae bpoinsa. XBuiboBa (PyHKIIiSI, UMOBIPHICHA IHTEpIpETALlis
kBaHTOBUX sBuI. CIiBBIAHOIICHHS HeBU3Ha4YeHOCcTel ['eiizenOepra. PiBHsIHHSA
[Ipeninrepa. [IpuHuUI cynepno3uiii.

[Ipy BUBYEHHI TeMU HEOOXITHO 3aCBOITH 1A€t0 Ta Gpopmyny ne bpoitns
Ta JOCHIAH, SIK1 MIATBEPIXKYIOTh KOPITYCKYJISIPHO-XBUIIbOBHUM Iyali3M Matepii,
YMITH MOSICHUTHU 3MICT XBWJIbOBOI (yHKIIi. 3anam’statu piBHsHHS lpeninrepa
JUIS CTalllOHApHUX CTaHIB, 3HATH MAaTeMaTH4YH1 BJIACTHBOCTI MOT0 pPO3B’A3KiB;
IrpaHUYH1 YMOBH JJI XBWJIHOBOI (DYHKIIT Ta, SIK HACIIJIOK 3 HUX, KBaHTYBaHHS
€HEeprii mpu OOMEXKEHH1 pyXy YaCTUHKHU.
Jimepamypa [1, 2, 3, 7, 11]

Tema 2. Byoosa amomie i monexkyn. Moneni OynoBu atoma. Teopis atoma
rigporeny no bopy. KBaHTOBO-MeXaHIYHMH OMUC T1APOTEHOMOAIOHOTO aToMa.

55



KBaHTyBaHHS eHeprii, MOMEHTY IMITYJIbCY 1 IPOEKIIli MOMEHTY imItysbcy. CriH
enexktpoHa. bararoenektponni atomu, npuniun Ilayni. ByaoBa enekTpoHHHX
000JIOHOK 1 BJaCTUBOCTI1 €JIEMEHTIB MEeP10AMIHOT cUCTeMU MeHieneena.

[Ipu BuBUEHHI TeMHM HEOOXIIHO 3BEPHYTH yBary Ha Taki JpKepela
BUHUKHEHHS KBAaHTOBOI Teopii sk gocaiau Pesepdopna, dopmyna banbmepa
JUTSL IOBKWH XBWJIb, SIKI BUIIPOMIHIOIOTHCSI ATOMOM T1pOreHy; 03HAMOMUTHUCS 3
teopieto bopa. Oco6nuBy yBary ciiffi 3BEepHYTH Ha (i3U4YHI TMOHATTS -
KBaHTYBAaHHS €HEprii, MOMEHTY IMIIYJbCy 1 MPOEKUIi MOMEHTY IMITYJbCY,
€JEKTpOHAa B aTOMi Ta KBAHTOBI 4YHciaa, iX (IBUYHUN 3MICT 1 JOMyCTUMI
3HAQYEHHS; CIIH €JIEKTPOHA. YPOo3yMITU 3MICT npuHuuny Ilayni Ta moscHeHHS
MEePI0IMYHOCT] BIACTUBOCTEH €J1eMEHTIB Tabiuill MeHaeneeBa Ha 10ro OCHOBI.
Jimepamypa [1, 2, 3,7, 11]

Tema 3. @izuka amomnozo adpa. bynosa i B1acTUBOCTI aTOMHOTO sinpa. Ckman
anpa. Enepris 3B's13ky 1 gedext macu. [Ipupona snepuux cui. Mojieni aTOMHOTO
sapa. PamioakTuBHE BHIPOMIHIOBAaHHS Ta HWOTro0 BHIW. 3aKOH PaJi0OaKTHBHOTO
posmnany. IlpaBuna 3Mmimenns. fnepHi peakuii. Peakuii moauty BaKKUX sIEp.
JlanutoroBi  peakiiss  saep. Peakuii  TepmosiaepHoro cunHte3y. SaephHa
eHepretuka. EneMmeHTapHi yacTuHkH, ix kiacudikamis. DyHIaMmeHTaIbHI
B3aemMozii. KocMiuHe BUITPOMIHIOBAHHS.

[Ipu BuBYEHHI 1€l TeMH OCOOJNMBY YyBary 3BE€pHYTM Ha OCHOBHI
XapaKTEPUCTUKU AaTOMHOTO si[pa — 3apsi, MacoBe€ YHCIO, PO3MIpH, CHIH 1
MarHiTHUM MOMEHT, HOTO €HEpriio 3B 3Ky, 3HATHU BJIACTHUBOCTI SJICPHUX CHJI, a
TaKOX p0310paTucCs B MOJACIISIX, K1 BUKOPUCTOBYIOTHCS JJIsl OTHCY SJIEP.

Cnin 3acBOiTM Ta ypO3YMITH SIBUIIE paJl0aKTUBHOCTI, 3aKOH
PaJl0aKTUBHOTO pO3Maay 1 mpaBuiia 3MIlEHHS. 3BEPHYTH yBary Ha TPYJIHOII],
K1 BUHUKJIM TPHU TIOSACHEHH1 3aKOHOMIPHOCTEH [-po3magy Ha OCHOBI 3aKOHY
30€peKEHHSI €HePrii.

[Ipyn BUBYEHHI OCHOBHHMX THMIB SIICPHUX PEAKIIA OCOOJMBO 3BEPHYTH
yBary Ha BaXJIMBI1 JUIsl IPAKTUKU Peakiiii AUICHHS Ta CUHTE3y aTOMHHUX SIEP.
Heo0x11HO Tako 3acCBOITH TUMIHM B3a€EMOJIN Ta KiIacu(ikaililo eIeMEeHTapHHUX
YaCTUHOK.

Jimepamypa [1, 2, 3,7, 11]

Ilumanns ons camonepegipku
Tema 1
1*. ChopmymntoiiTe OCHOBHI 3aKOHU T€OMETPUYHOI ONTUKH. SAKuil (i3uyHum
3MICT Ma€ a0COJIOTHHUIA Ta BiTHOCHUH MOKAa3HUK 3aJIOMJICHHSA? Y YOMY TMOJISTAE
SIBUITIC TIOBHOT'O BHYTPIITHBOTO BIIONUTTS?
2*. Y yomy moJsrae sBUIe iHTEpPEepeHIlii cBiTia? 3a SKMX YMOB BOHA MOXeE
crioctepiratucs?
3*. Slki XxBWII1 Ha3UBAIOTH KOTEPEHTHUMH? SIKi YMOBU KOTEPEHTHOCTI HE MOXKYTh
OyTH BUKOHAHI, SIKIIO XBUJII BUITPOMIHIOIOTHCS TBOMA PI3HUMU JKEpETamMu?
4* Mo Take omTWYHA PI3HUIL XOAy? 3amulIiTh YMOBH MaKCHUMyMYy Ta
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MIHIMYMY NpU 1HTepPEpeHIii i1 pi3HUIll Pa3 Ta pi3HUII XOY.

5. SKy BiacTuBICTH, MNOB’SA3aHYy 3 BiAOMBaHHSAM CBITJIA Ha TPaHMIl JABOX
T1EJIEeKTPHKIB, HEOOXITHO ypaxoBYBaTH IMpU pO3PaxXyHKy pe3yJbTaTy
iHTepdepeHIril y TOHKUX TUTiBKax ?

6*. Y dyomy mnomsrae sBume audpakmii? [lo € HEoOXigHO YMOBOIO ii
CIIOCTEPEIKCHHS ?

7*. Chopmyntoiite npuniun ['roiirenca - @penens. Y 4oMy cyTb METOAY 30H
Openens?

8. Slx ma ocHOBI Mertomy 30H DpeHens MOXHA MOSCHUTH TMPSIMOJIHIHHE
PO3IIOBCIOKCHHS CBIiTIa?

9. o Take mudpakmis PpeHens 1 Koau 1i MOXKHA CIIOCTEpiraTu?
CdopmymroiiTe yMOBHU CIIOCTEPEIKEHHS MAKCUMYMY Ta MIHIMyMY 1HT€HCUBHOCTI
CBITJIa HA OC1 KPYTJIOT'O OTBOPY HpH Audpakiiii Ha HbOMY.

10*. o Take mudpakmis Dpaynrodepa i sk il MOXKHa cHocrepiraT?
ChopmymroiiTe  yMOBH  CIOCTEPEKEHHS  MAaKCUMyMIB Ta  MIHIMYMIB
IHTEHCUBHOCTI CBITJa IIpH Audpakiiii Ha OJHIN MIIIHHI

11*. [o Take audpakiiiaa pemnriTka? SIKy BeIMYWHY HA3WBAIOTH ii epiogom?
ChopmymroiiTe  yMOBH  CIIOCTEPEKEHHS  MAaKCUMyMIB Ta  MIHIMYMIB
IHTEHCUBHOCTI CBITJIa Npu Audpakiii Ha TUPPAKIIHHINA PEIIITI.

12. o sBHsie coOoOr0 MpocTOpoBa AMdpakKiliifHa penritka? Yomy audpaxiiiro Ha
KPUCTAIYHIA PEIIITII CIIOCTEPIraloTh y PEHTTCHIBCHKUX MpomeHsx? Hapemitsh
dbopmyny Bynbsda - Bperra.

Tema 2

13*. V domy cyTh SIBHINIa MOJICKYJSPHOTO pO3CisiHHS cBiTina? 3akoH Permes.
[TosicHIT 3MiHY KOJIBOPY HeOa y pi3HI yacu JOOU HAa OCHOBI 3aKOoHY Pernest.

14*. flke sBHINEe HA3WBAIOTh JHMCICPCIEI0 CBITIA? Y YoMy BiJMiHA HOPMaJIbHOI
Ta aHOMAJIBHOI JTUCIIepcii?

15*. IlornmuuaHHs CBITJAA. SIKy 3aJI€XKHICTh Ma€ 1IHTEHCHUBHICTh CBITIA BIJ
BiJICTaH1, MPOUEHOT Y TPO30POMY CEepPEIOBHIIII 3TiIHO 3aKoHY byrepa?

16*. fka BIACTUBICTh EJISKTPOMArHITHHX XBWJIb TNPH3BOJIUTH JIO SsBHIIA
nossgpusamii?  SIKi TUTIM TOJISIPU30BAHOTO CBiTIa BaM BigoMi? Y domy ix
BiJIMiHA BiJl PUPOJIHOTO CBITIA?

17. SIki sBUIIa BUKOPUCTOBYIOTH JUIsl OTPUMAaHHS moJsipu3oBanoro ceitia? Lo
Take KyT bproctepa? 3a skuM 3aKOHOM HOTO MOYKHA BU3HAYHTH?

18*. V 4omy monsrae sBuine MOABIHHOTO TpomeHesaomieHHs? Illo Take
ONTHYHA BiCh KPHUCTATY?

19*. 'V yomy mnomsrae siBume auxpoizmy? Illo Take momsipoinu? Jlns goro ix
BUKOPUCTOBYIOTH? 20*. SIki mpunmaay Ha3WBAIOTh MOJISPU3ATOpPAMH  Ta
aHaji3aTopaMi. 3amuiliTh 3aKOH Maitoca.

Tema 3

21*. Ilo Take TeIJIOBE BWIPOMIHIOBaHHA? HaBeniTh O03HAYE€HHS WOTO
XapaKTePUCTHK. Ske TiI0 HA3UBAIOTh A0COTIOTHO YOPHHUM ?

22*. Chopmymroiite 3akoH Kipxroda /15 TermIoBoro BANPOMIHIOBaHHS; 3aKOHH
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TEIUIOBOTO BUIIPOMIHIOBaHHS aOCONIOTHO YopHOro Tina: 3akoH Credana —
Bbonbsumana; 3akonu Bina.

23. o take “ynpTpadioneroBa karactpoda”’? 3BiIKM BUHHUKIIA TaKa Ha3Ba?
24*. 'Y 4yomy momnsArae kBaHToBa Trimote3a Ilmanka? 3amumite Gopmyny s
eHeprii KBaHTa.

25*. Illo Take doroedext? Ski Bumu dortoedexty Bam Bigomi? Jle BoHH
BUKOPHCTOBYIOTHCS?

26*. CdopmymroiiTe 3akoHOMIpHOCTI 30BHIMHBOTO Qoroedekty. Illo Take
yepBOHA TpaHuIls PoToedeKTy; BiJ 4OTO BOHA 3aJICKHUTH?

27*. Bamumiite piBHAHHA EiHmTeliHa s ¢doToedekTy Ta  MOSCHITH
3aKOHOMIpPHOCTI (hoToeeKTy, cnuparourch Ha Teopito EitHTeliHa.

28*. Hasenith (opMyiin, O 3B’S3yIOTh XapaKTEPHCTUKH (GoToHa (CHEepriro,
IMITYJIbC, Macy) 3 XapaKTePUCTHKaMH BiJMOBIIHOT €JIIEKTPOMArHITHOI XBHJII
("dacToTa, TOBXKHHA XBHII, IBUAKICTH CBITJIA).

29. YV dyomy momsrae edext KommToHa  Ta SK TOSCHIOIOTBCS HOTO
3aKOHOMIPHOCTI 3 TOYKM 30py KBAHTOBUX VSIBIEHb TMPO MPUPOIY
PEHTTEHIBCHKOTO BHIIPOMIHIOBAHHS ?

Tema 4

30*. Chopmymroiite ineto ne bpoitns ta 3amumiite Gopmyny ne bpoiins.

31 Sky ponp BHrpac XBHIBOBA TPHUPOJA YACTUHOK, SKE JIOCHIIHE
MiATBEPKEHHS Ta BUKOPUCTAHHS BOHA 3HAXOIUTH?

32*. Y 4oMy moJsrae WMOBIPHICHHM 3MICT XBWJIBOBOI (DyHKIIT? YKaxiTh ii
BJIACTUBOCT1 Ta 3alUIIITh YMOBY HOpPMYBaHHs. fIKI rpaHUYHI YMOBU MOBHHHI
BUKOHYBATHCS ISl XBIJIBOBOI (DYHKITI1?

33*. Uu MOXJIMBO OMHCATH JIOKAJTi30BaHy YAaCTHHKY MOHOXPOMATHYHOIO
xBuier0? Skuii  Qi3MUHANA 3MICT Ma€ CHIBBIIHONICHHS HEBU3HAYCHOCTEH
[eif3enOepra s KOOPAMHATH Ta IMIIYJIbCY? €HEpPrii Ta dacy JKUTTA
BIJIMIOBITHOTO CTaHy?

34*. 3anumite 3aranbHe piBHsAHHA [lIpemiarepa ta piBasaHS Llpeninrepa mus
CTaIllOHAPHUX CTaHIB.

35*. Illo Ha3uBaOTh BIIACHUMH 3HAYCHHSIMU €HEPTii Ta BIAaCHUMHU (DYHKITISIMU ?
36. OtpumaiiTe BIacHI 3HAYCHHS EHEPTii Ta BiacHl QYHKII s
MIKPOYACTUHKA B  OJHOBUMIpDHIA MNPSAMOKYTHIM NOTEHIIAJbHIN sM1 3
HECKIHUCHHUMH CTIHKaMHU.

37. YoMy npopiBHIOE eHepris rapMoHiuHoro ocmmiaropa? Illo Take eHepris
HYJbOBUX KOJIMBAHB?

Tema 5

38. Uomy mOpiBHIOE TMOTEHIlIATbHA €HEPris B3a€EMOJIIi €IEKTPOHA 3 SAPOM B
aTomi? 3anumriTh cramioHapHe piBHsHHS [lpemiHnrepa nis aToma TiApOTEHY.
KBanTyBaHHS SKHX TapaMeTPiB €IEKTPOHY B aTOMI BUTIKA€ 3 IIbOTO PiBHIHHS ?
39*. Illo Bu3HAYarOTh rOJIOBHE, OpOiTaNbHE 1 MarHiTHE KBaHTOBI umcia? Ski
3HAYEHHS BOHU MPUHMAIOThH?

40*. Illo Take “mpaBuno BimOopy”? SIKMM mepexojaM EJIeKTPOHIB B aToMi
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TiIpOTeHy BIAMOBIAAIOTH CIIEKTpabHi JiHil cepii Jlaiimana, cepii baipmepa?
41*. 1o Take cmin mikpouactuHku? [0 XapakTepusye CHiHOBE Ta MarHiTHE
CIIiHOBE KBAHTOBE YUCIIO?

42*. Ha3BiTh KBAaHTOBI YMCIa, HEOOXITHI JIT TTIOBHOTO OINHUCY CTaHY €JICKTPOHA
B aTOMI.

43. Y 4oMy MOJSTa€E MPUHITUTT TOTOKHOCTI KBAHTOBUX YaCTHHOK ?

44*, $lki gacTMHKW Ha3WBalOTh (pepmioHamu, 6030HaMU? SIKiM BIIACTUBOCTSM
CUMETPIi 3aJJ0BOJBHSAIOTH XBIIIbOB1 (DYHKIIi1, K1 OMMUCYIOTH 111 YACTUHKH?

45*. Chopmymroitte mpuHiui 3aboponu [laymi.

46*. Illo Take eJICKTPOHHHI IIap, eICKTPOHHUH mimmap (00osoHKa) y 6araro
CIEKTPOHHOMY aToMi? K ysBICHHS TPO iX OyIOBY JO3BOJISIIOTH IOSICHUTH
MEePIOANYHICTD BIIACTHBOCTEH XiMIUHHUX €JICMCHTIB?

Tema 6

47*. 3 IKUX YaCTUHOK CKJIAAAETHCS SAPO?

48*. YUum BU3HAYAETHCA 3apsagoBe Ta MacoBe uucio sapa? Illo Take izoromw,
i300apu?

49, TlosicHITH, YUM OOYMOBJICHE T€, II[0 Maca sapa 3aBXId MCHIIIA 3a CyMYy Mac
HYKJIOHIB, IO BXOJSATH 0 WOTO CKIIATY.

50*. Illo Take enepris 3B’ s3Ky siapa? Ak il 00UHCITIOIOTH?

51%*. IlepeniuuTh BIACTUBOCTI SICPHUX CHUJL.

52. SIki mMojmeni aTOMHUX sjaep BaMm Bigowmi? SIki BIacTUBOCTI aTOMHHUX sIIep
MO>KHA TTOSICHUTH 32 IOTIOMOTOFO TIX MOJCIICH?

53*. o Take pamioakTUBHICTH? SIKi BUAM paJiOAKTUBHOTO pO3Maay BaM
Biomi?

54*. 3akoH paaloaKTUBHOrO posmnany. Skuil @i3uuHUil 3MICT Mae crana
po3mnaay, mepioJ HamiBpo3mamy? 3B'SI30K MDK CTaJIO PO3Mamy 1 Mepiogom
HaIiBPO3MNaay Ta CEPEIHIM YaCOM >KUTTSI.

55*%. Illo Take - posman? 3a SKOW CXEMOK BiH BimOyBaeThcsa? SxkuMm €
CHEPTEeTUIHHM CTICKTp O- PO3Maay?

56*. Sxi Bumm [B- posmamy Bam Bigomi? KWl €HEPTEeTUYHHIA CIIEKTP €
XapaKTEepHUM [JIsl €JEKTPOHIB Ta MO3UTPOHIB, SIKI BUIPOMIHIOIOTHCS TpHU -
po3mami?

57*. o Take y-nmpoMeHi? Skuil eHEPreTUYHUN CIEKTP € XapaKTEPHUM IS Y-
BUTIPOMIHIOBAHHSI ?

58*. Illo Ha3uWBarOTh SNEPHOIO peakiicro? SIki smepHi peakiii Ha3UBAOTh
ex3otepMmivHuMU? EHOTepMiYHUME ?

59. Ski 3akoHU 30epeKCHHS] BUKOHYIOTHCS TP SASPHUX PEAKITIAX ?

60*.Y domy momsrae simepHa peaxitis noainry? Lo Take manmroroBa peaxitis
nouTy? 3a IKMX YMOB BOHAa MOXKe OyTH 3/1iliCHeHA?

61* Illo Take koedilieHT pPO3MHOXKEHHS HEUTpOHIB? ki HOro 3HaYCHHS
BIJIMOBIZAIOTh KPUTHYHOMY, WIAKPUTHIHOMY Ta HAIAKPUTUIHOMY PEXKHMY
JIAHITIOTOBOT SJIEPHOI peaKIlii?

62*.Y YoMy mojsrae peakilis CHUHTE3Yy JETKHX saep? Y YoMy TpPyIHOIII
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3IHCHEHHS TEPMOSICPHOT peaKilii?
63*. fki wotmpu THUNM (PyHIAMEHTATBLHUX B3a€EMOJIN ICHYIOTH y TPHUPOIi?
OnumriTe X BIACTUBOCTI.
64. HaeniTh kaacudikariito eIeMeHTapHIUX YaCTHHOK.

(* - muTaHHSA IS caMOINEPEBIPKU 0a30BUX PpE3y/IbTAaTiB HaBYAHHS -3HAHb,
BMiHb, HABHYOK).

Moayas 3M-I12 «JIaGopaTopHi po6oTH»

IloByanHs Mo l'lOC.IIiI[OBHOMy BHBYCHHIO MaTepia.Hy NMPAKTUIHOI0 MOIYJIsd
3MII-2

[lepenik Tem nabopaTOpHUX POOIT, PEKOMEHAOBAHUW JUIsi BUKOHAHHS
CTYICHTaMH, Y3TO/DKEHUU 3 MPOrpaMol0 JUCHUIUIIHA T4 HABYAJIbHUM ILJIAHOM,
3aTBEPAXKY€EThCSI HAEPEA0/IHI Ha 3aciiaHHl Kadeapu 3arajibHOI Ta TEOPETHUYHOI
b13ukH.

VY BIANOBIIHOCTI 3 HABYAJIbHUM IUIAHOM BHOpPAHO Ta MPONOHYETHCS
CTyJICHTaM BUKOHAHHSI /-8 TabopaTOpHUX POOIT 32 KIIACHYHUMHU TEMaMHU.

Onuc Ta MOBYaHHS JIJI1 BUKOHAHHS IIUX J1a0OpaTOPHUX POOIT HaBeACHUMN
y «lIpakTukymax g0 JabopaTopHux poOIT 3 (izuku» [17, 18] Ta 30ipHHKAX
METOJUYHUX BKa3iBOK 3 (Pi3uKH, siKi Mae Kadeapa 3arajibHOi Ta TEOPETHUYHOT
b13ukH.

[ToBHmii omwuc nabopatopHHXx poOiT (Hepenik MpuOOpiB Ta MPHUITAIIB;
TEOPETUYHUHN BCTYII; METOJAMKA BUKOHAHHSI pOOOTH, TIOCIIIIOBHICTh PO3PaXyHKIB
Ta OOYHMCJCHHS TOXWMOKM BHUMIPIOBAHb HABEJACHI y BIAMOBITHUX METOJMYHHUX
BKa31BKax /10 BUKOHAHHS JabopaTopHUX poOiT. Tam ke mpuBeeHH]I TUTAHHS J0
CaMOKOHTPOJIIO CTYACHTIB MPH MiAITOTOBII1 0 JIA0OpaTOPHOI poOOTH.

[HCTpyKIIT 0 BUKOHAHHA Ja0OpAaTOPHUX POOIT MOXKHA 3HAUTH Ha CalTi
Kadeapu 3arajabHoi Ta TeopeTuuHoi Pi3uku y kypci GPI3UKA-1.

JlaGopatopHi poOOTH IPOBOAATECA Y Jabopatopisix ¢pi3uku Ha Oa3i
Kadeapu 3arajbHOI Ta TEOPETUUHOL PI3UKHU.

4. IUTAHHS JO 3AXOJIB MOTOYHOIO, MIJCYMKOBOIO TA
CEMECTPOBOI'O KOHTPOJIIO (3-ii cemectp)

TecToBi NUTAHHS 10 MOAYJIbHOI KOHTPOJBHOI podoTH MoxyJasa 3M-JI3
1. BapsypKeHa YaCTHHKA, SIKA PyXA€ThCs, YTBOPIOE ...
Jlimepamypa [1,¢.374; 2, ¢.204]
2. MaruirHe noJe jic Ha ...
Jlimepamypa [1,¢.374; 2, ¢.204]
3.MaruiTHHH MOMEHT KOHTYPY 31 CTPyMOM 3aJIeKHUTh Bif ...
Jlimepamypa [1,¢.376; 2, ¢.205]
4 HarpsiM MarfiTHOro MOMEHTY KOHTYPY 31 CTPyMOM BH3HAYAETHCS 32 [IPABHIIOM ...
Jlimepamypa [1,¢.376; 2, ¢.205]
5.MoMeHT cuJ, 110 Ji€ Ha paMKY 31 CTPYMOM y MarHiTHOMY I0JIi IOPIBHIOE HYIIIO, SKIIO ..
Jlimepamypa [1,¢.379; 2, ¢.205]
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6.CHJI0BOIO XapaKTEPUCTHUKOIO MArHITHOTO TOJIA € ...
Jimepamypa [1,c. 374; 2, ¢.205]
7.JIiHii MaruiTHOT IHAYKIIT (CHIIOBI JIIHIT MATHITHOTO TIOJIS) € ...
Jimepamypa [1,c. 374; 2, ¢.205]
8. SIkMM YMHOM BUXPOBHI XapaKTep MarHiTHOTO MOJIS BiIOOpaXKyeThCs Ha KapTUHI CUIIOBHX
JiHIA Mar"iTHOTO MOJIA. ..
Jimepamypa [1,c. 374; 2, ¢.205]
9.01uHUIIEI0 BUMIPIOBaHHS BEKTOpA MarHiTHOI iHAYKLIi y MiKHapoaHill cucTeMi OJMHUIb
€ ...
Jlimepamypa [1,c. 374; 2, ¢.210]
10.Cuna Ammnepa, 1o i€ Ha €JIeMEHT CTpyMy 3 OOKY MarHiTHOTO IOJisi, Ma€ MaKCHUMaJbHE
3HA4YE€HHs, SKLIO. ..
Jlimepamypa [1,c. 378; 2, ¢.209]
11.HanpsiM cuiy, 1o fi€ 3 00Ky MartiTHOTO MOJISIH Ha MPOBIIHUK 31 CTPYMOM BHU3HAYA€THCA
3a IPaBUJIOM...
Jlimepamypa [1,c. 378; 2, ¢.209]
12.MarsiTHy iHIYKIiIO IOJIs €JeMEHTa CTPYMY MOXHA pO3paxyBaTH 3a 3aKOHOM ...
Jlimepamypa [1,c. 375; 2, ¢.207]
13.3anexHicTh MK CTPYMOM Ta MarHiTHOIO IHAYKIIEIO YTBOPEHOIO HHMM MArHiTHOTO MOJIA € ...
Jlimepamypa [1,c. 375; 2, ¢.207]
14. MarniTHa iHIYKLiS MOJs,, CTBOPEHOr0 MPSIMOJiHIMHUM HPOBIAHUKOM 1
HECKIHYCHHOT JIOBXKMHH 31 CTpyMOM [, Ha BificTaHi I' BiJl MPOBiTHUKA BU3HAYAETHCS 3
¢dbopmynor. .. C
Jlimepamypa [1,c. 376; 2, ¢.208] 4 5
15.Ha pucynky nokasaHi mepepisu JBOX MPsIMUX HECKIHUEHHX MPOBIAHUKIB 3i
crpymami (A Ta B), oqHakoBHMU 3a BeTHYMHOKW. Hampsm BekTopa MarHiTHOI A B
iHAyKLii y Touni C MarHiTHOrO mojisi NpoBigHKUKIB A Ta B mpu 3apaHux HampsiMax @ 3 @
CTPYMIB CIIBIIaJIa€ 3 HAIIPSIMOM BEKTOpa
Jlimepamypa [1,c. 376; 2, ¢.207]
16. ®opmyroro, ska BU3Ha4ae cury JlopeHna € ...
Jimepamypa [1,c. 377; 2, ¢.212]
17. Cuna Jlopenna, sika i€ Ha 3apsi B MAarHiTHOMY TOJIi, 3MIHIOE ...
Jimepamypa [1,c. 378; 2, ¢.212]
18.Tpaexropis pyxy YaCTHHKU B OJHOPIAHOMY MarHiTHOMY HOIi Mae ()opMy TBUHTOBOI JIiHii, SKIIO
BOHA BIIITA€ B MATHITHE TOJIC BITHOCHO JIiHIM MarHiTHOI iIHAYKIIT Miff KyTOM ...
Jimepamypa [1,¢.378; 2, ¢.213]
19. JIns po3aiieHHs MOTOKY 3aps/UKEHUX YaCTHHOK pi3Horo 3Haky B MI'JI-renepaTtopax
BUKOPUCTOBYIOTb. ..
Jimepamypa [1,c. 378; 2, ¢.212]
20.EnexTpoH, MpOTOH Ta O-4aCTUHKA (SIpO TeNil0) BIITAIOTh 3 OJHAKOBOKO IIBUAKICTIO B
OJIHOpiZIHE MarHiTHe TMOJe MEepPHeHAUKYIIpHO 10 JiHii MaruitHOi iHayknii. Koo
HaAMEHIIOro pajiyca OMHUCYE ...
Jlimepamypa [1,c.400; 2, ¢.213]
21.0OuHuIIeI0 BUMIPIOBaHHS sIKOT BenuuHu € Bebep(B06)?
Jlimepamypa [1,¢.380; 2, ¢.220]
22.MarsiTHUH MOTIK, KU MPOHU3YE PAMKy MO>KE 3MIHIOBATHCA 32 PaXyHOK
Jlimepamypa [1,¢.380; 2, ¢.219,220]
23. BennunHy enekTpopyiitHOT cCUiIH 1HAYKLi] BU3HAYA€ 3aKOH ...
Jlimepamypa [1,¢.380; 2, ¢.224]
24. 3anexnicte Mixxk EPC inayknii Ta MBHUAKICTIO 3MiHM MarHiTHOTO MOTOKY €
Jlimepamypa [1,¢.380; 2, ¢.225]
25.I[HIyKTUBHICTH COJICHOIAA 3aJIeKUTh BIJ ...
Jlimepamypa [1,¢.382; 2, ¢.229]
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26.0O1MHUIICI0 BUMIPIOBAHHS IHAYKTHBHOCTI € ...
Jimepamypa [1,c. 382; 2, ¢.228]
27 Slxum yunom EPC camoiHyKIlii, 110 BUHUKAE IPU 3MiHI CTPyMY y KOHTYpI, BIUIUBA€E Ha
MIBUAKICTH Ii€l 3MIiHU ?
Jimepamypa [1,c. 382; 2, ¢.229]
28.Bin’eMHy Mar"itHy Cpu@HSATINBICTh MAIOTh ...
Jimepamypa [1,c. 385; 2, ¢.241]
29.Haii0inblily MardiTHy NPOHMKHICTh /I MAloTh ...
Jlimepamypa [1,¢.386; 2, ¢.243]
30. SIxoMy BHIy MarHeTHKIB IPUTAMaHHA CIIOHTAHHA HAMArHi4eHiCTh?
[1,c. 386; 2, c.245]
31. /Iy BUTOTOBJIEHHS MOCTIHHUX MarHiTiB BUKOPUCTOBYIOTb ...
Jimepamypa [1,c. 386; 2, ¢.244]
32.Temnepatypa Kopi — 1ie Temmeparypa, npu siKiu. ..
Jimepamypa [1,c. 386; 2, ¢.245]
33.PiBHsiHHS MakcBeruia AJ1st eJ1eKTPOMarHiTHOTO MoJIs, sKe BitoOpakye BiICYTHICTD y IPUPOAL
MAarHITHUX 3aps/IiB, Ma€ BUTIIST
Jimepamypa [1,¢.387,388; 2, ¢.252]
34.PiBHsHHS MakcBeia st eeKTPOMArHiTHOTO MO, SIKe BUPakae 3aKOH eeKTPOMAarHiTHOT
IHIYKIIi], Mae BHIIIST;
Jimepamypa [1,¢.387,388; 2, ¢.251]
35. BuxymkaTy npy>kKHi rapMOHIYHI KOJTMBAaHHS 3aTHI CHIIH:
Jimepamypa [1,c.424,425; 2, ¢.258]
36. KBa3inpyXHOI Ha3MBaIOTh CUITY, sIKa 3370BOJILHSIE YMOBAM...
Jimepamypa [1,c.424,425; 2, ¢.258]
37.1lepiox KonmuBaHHI MATEMAaTUYHOTO MasITHUKA 3aJICKHUTD Bill...
Jimepamypa [1,c. 425; 2, ¢.261]
38.51k 3MIHUTBHCS IMKJIIYHA YacTOTA KOJIMBAaHb MPYXHOTO MasSTHUKA TP 301IBIIEHH] )KOPCTKOCTI
NpPYXHHU y J1Ba pa3u?
Jimepamypa [1,c. 424; 2, ¢.259]
39.YacToTa KOTUBaHb TOYKH, KA 3/AiHCHIOE TAPMOHIYHI KOTMBaHHS 3 TiepioioM T=2 ¢ OpiBHIOE:
Jimepamypa [1,c.423; 2, ¢.256]
40.3aKo0H, 3a AKMM BiJOyBaIOTHCS KOJMBAHHS TOYKHM Mae B X = 2 Sin 5t (cM). Makcumanbhe
3HAYCHHS IIBUAKOCTI TOUKH JOPIBHIOE ...
Jimepamypa [1,c.424; 2, ¢.258]
41.EHeprig KOITUBAIBHOIO PyXY, SKIIO aMIUTITYAY KOJUBaHHSA 30UIBIIUTH B 2 pa3H, a 4acTOTY
3MEHILHUTH y 2 pa3u JOPIiBHIOE:
Jimepamypa [1,c.424; 2, ¢.258]
42 T1paBUIIBHO ONMUCYE BiNBHI (3racaroui) TapMOHIUHI KOTMBAHHS PIBHSIHHS:
Jimepamypa [1,¢.426; 2, ¢.268]
43.51K1M YMHOM Y 4Yaci 3MIHIOETBCS aMILTITY/Ia BUTbHUX (3racarounx) KOJIMBaHb?
Jimepamypa [1,¢.426; 2, ¢.268]
44. Yac penakcanii — 11e MPOMDKOK Yacy 3a SIKHH aMILTITyIa 3racalounx KOJIUBaHb. ..
Jimepamypa [1,¢.426; 2, ¢.269]
45,51k 3MIHIOETBCS PE30HAHCHA YAaCTOTa BUMYIICHUX KOJHMBAHb, SKIIO MPHU IHIINX PIBHUX YMOBaX
30UTBIINTH KOe]illieHT 3aracanus O ?
Jimepamypa [1,¢.429; 2, ¢.274]
46.Touka npuiiMae y4acTb y JIBOX B3a€EMHO NEPIICHIUKYIISIPHUX KOMMBAaHHAX OJHAKOBOI YaCTOTH,
OJIHAKOBOI aMILTITY/ 3 pisHuIeto (a3 Ap= T n/2. Tpaexropisi TOUKH € ...
Jimepamypa [1,¢.432; 2, ¢.265]
47.JlonaroThes ABa KOJIMBAHHS OJTHOTO HAMPSIMKY Ta MEpioy. AMIUTITY]a pe3yabTyI040ro

KOJIMBaHHs JopiBHIOBaTHME A = /A’ + A2 mpu pisHuii a3, sxa TOPIBHIOE ...
Jlimepamypa [1,¢.430; 2, ¢.264]
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48. YMOBOIO BUHUKHEHHS OUTTI € ...
Jimepamypa [1,¢.430; 2, ¢.264]
49. JlonaroTbcsl 1Ba B3aEMHO MEPIICHANKYIAPHUX KOMUBAHHS 3 aMIUTITyAaMU 3 €M Ta 4 cM 1 pi3HUIIEIO
da3 Ap = m. MakcuMaribHe BiIXUICHHS Bil PIBHOBArd TOYKH, IO MPHIMAE yIaCTh Y KOJTHBaHHSX,
JIOPIBHIOE:!
Jimepamypa [1,¢.432; 2, ¢.266]
50.5IK110 €MHICTh KOHACHCATOpPA Y KOIMBAJILHOMY KOHTYPI (0€3 ormopy) 3MEHIIUTECS y JBa pasy, a
IHAYKTUBHICTB 30UMBIIMTELCS Y [1BA Pa3d, HOr0 pe30HaHCHA YacToTa!
Jimepamypa [1,¢.428; 2, ¢.263]
51. SIx 3MIHUTBCS TIEPiOA KOMMBAHb KOJIMBAJIBHOTO KOHTYPY, Y SIKOMY €IEKTPOEMHICTD 30UIBIINIH Y
4OTUpU pasu (omip He BpaxoByBaTH)?
Jimepamypa [1,¢.428; 2, ¢.263]
52. SIxa 3aNeXHICTh ICHY€ MIX YaCTOTOIO KOJIMBAHb Y KOJIMBaJIbHOMY KOHTYpi Ta HOro
IHAYKTUBHICTIO?
Jimepamypa [1,¢.428; 2, ¢.263]
53. [IpaBUIIbHO ONMKCYE BUMYILIECHI KONHMBAHHS Y KOMMBAJIBbHOMY KOHTYPi DPIiBHSHHS ...
Jimepamypa [1,¢.429; 2, ¢.272]
54. YMOBOIO BUHUKHEHHS PE30HAHCY Y KOJIMBAJIbHOMY KOHTYPI, OITOPOM SIKOT'O MOXKHA 3HEXTYBATH €

Jimepamypa [1,¢.429; 2, ¢.275]
55. TloBHUI omip KoJia 3MIHHOTO CTPYMY 3aJISKUTh Bil HOTO. ..
Jimepamypa [2, ¢.279]

56. IIpu po3nOBCIOMKEHI XBUJII MIEPIOIUYHICTD KOIMBAHb Y IPOCTOP1 3aAa€THCA ...
Jimepamypa [1,¢.433; 2, ¢.285]

57.be3nocepetHbO HE OB sI3aHA 3 IHIIMMH XapaKTePUCTUKAMU XBHII. .
Jimepamypa [1,¢.433; 2, ¢.286]

58. [IpyxHi NOB3JOBXKHI XBUJIl MOXYTb PO3IIOBCIOJDKYBATHCA Y ...
Jimepamypa [1,¢.433; 2, ¢.285]

59. EnexTpoMartitHi XBHIII € ...
Jimepamypa [1,¢.440; 2, ¢.299]

60. Bextop YmoBa-lloiiHTiHTa Hala€ BENUYUHY Ta HAIPSM ...
Jimepamypa [1,¢.440; 2, ¢.301]

TecToBi NUTAHHA 10 MOAYJIbHOI KOHTPOJIBLHOI podoTu Mmoayast 3M-JI4
1. Ha pucyHKy noka3aHo CBITJIOBHI MPOMiHB, 110 IEPEXOJMTS i3 cepenoBuia |

y cepenosutue II. Kyrom maginnsg € kyr ...
Jimepamypa [1,¢.464; 2, ¢.304,305]

. . . . 1 1
2. Bifcranp MiX IPEAMETOM i TOBEPXHEIO TUIOCKOTO J[3epKasia AOpiBHIOE 1 M. 2
Slkio a3epkaio BiICYHYTH Bij mpenMerta 1me Ha 1 M, BifIcTaHb MK MPEIMETOM I 3
1 ioro 300pa’keHHSIM JOPiBHIOBATHUME: 4

Jimepamypa [1,¢.463; 2, ¢.304]
3. Sk 3MIHIOETBCS KYT 3aJIOMJICHHS CBITJIa MIPU TIEPEXO/i CBITIa Y CepeOBHUILE
3 OUTBIIUM ITOKa3HUKOM 3aJIOMJICHHS?

Jimepamypa [1,c.463, 464; 2, ¢.304]
4. ITo BinOyBa€THCS 3 JOBKUHOIO XBUIII MTPU TIEPEXOA1 MOHOXPOMATHYHOTO IIPOMEHS CBITJIa 3 TIOBITPS
B MIPO30PHUI AiCNEKTPUK?

Jimepamypa [1,c.464; 2, ¢.285,305]
5.1Ipu nepexoi MOHOXPOMAaTHYHOIO IIPOMEHSI CBITJIA 3 TIOBITPA B PO30PHil IieNEeKTPUK MIBUIKICT
PO3TOBCIO/DKECHHS CBITIA. . .

Jimepamypa [1,c. 464; 2, ¢.305]
6.MoHOXpoMaTHyHi XBHJI1 — L€ XBUIII ...

Jimepamypa [2, ¢.320]
7.5BuIe TOBHOTO BHYTPIIIHBOIO BiZOMBaHHS NpPHU MaJiHHI MPOMEHs CBITJIa MiJ KyTOM MAaIiHHSA i Ha
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TPaHMIIO JABOX MPO30PUX MIENEKTPHUKIB 3 MOKa3HUKAMHU 3aJOMJIEHHS Ni Ta Ny CIOCTEPIraeTbes MpHU
BHKOHaHH1 YMOB!

Jimepamypa [1,¢.464,465; 2, ¢.305]
8.I'paHNYHKH KYT MMOBHOTO BHYTPIIIHHOTO BiIOWBAaHHS — 11€ KYT MaIiHHS, ...

Jimepamypa [1,¢.464,465; 2, ¢.305]
9.VYkaxiTh MpaBUIbHE CITIBBIAHOIICHHS MK JOB)KMHAMHU XBUJIb BHJAUMOTO CBITJa, SKi BIIMOBiIaOTH
YepBOHOMY Ta (Pi0JIETOBOMY KOJIBOPY:

Jimepamypa [2, ¢.299]
10.ITpu BinOMBaHHI POMEHS CBITJIA Bifl CEpeIOBHIIA 3 OUTBIIOK OMTUYHOI rycTHHOW ( N>Ny) dasza
KOJTUBaHHS

Jimepamypa [1,¢.466; 2, ¢ 325]
11.KorepeHTHi XBUJII — [1€ XBUWII, SIKI ...

Jimepamypa [1,¢.466; 2, ¢.319,320]
12.Tonka miBKa racy Ha IOBEpXHi BOJIU Pi3HOKOJIBOPOBA, X0Ua rac — nmpo3opa 6e30apBHa pedyoOBHHA,
BHACIIIZIOK SIBHILA

Jimepamypa [1,¢.467; 2, ¢.325]
13.5Ixmii 3aKOH TEOMETPUYHOI ONITUKHU MOPYIIYETHCS NpH iHTEpdepeHIii?

Jimepamypa [1,¢.466,464; 2, ¢.304]
14.11o € 0O0B’SI3KOBOIO YMOBOIO CIIOCTEPEKEHHS SBUILA iHTEp(epeHIii?

Jimepamypa [1,¢.466; 2, ¢.319]
15.Pizauns a3 konuBaHb, mo0 30yKYIOTh y ACSKIA TOUI TPOCTOPY ABa KOTEPEHTHI IPOMEHI,
MOB’S13aHE 3 ONTUYHOIO PI3HUIIEIO X0y CITiBBiAHOLICHHSIM:

Jimepamypa [1,¢.466; 2, ¢.324]
16. OnTryHOIO Pi3HUILIEIO XOIy HA3UBAIOTh BEIWYHHY, 1110 BUZHAYAETHCA 32 OPMYIIOIO:

Jimepamypa [1,¢.466; 2, ¢.322]
17.YMoBy MiHIMyMY NIpH CIIOCTEpEKEHH] iHTepepeHIIii ABOX KOTEPEHTHUX XBUJIb MOXKHA 3aIUCaTH Y
BUTJIAII:

Jimepamypa [1,¢.466; 2, ¢.322]
18. [IBi KOrepeHTHi CBITJIOBiI XBHJIi OJHAKOBOI aMIUTITyOu 30YIUKYIOTh Y ACAKIH TOYLi MPOCTOPY
KOJIMBaHHs CBITJIOBOIO BEKTOpY 3 pi3HMUe0 (a3, ska nopiBHioe 0. Yomy nopiBHIOBaTHMe
IHTEHCHBHICTB CBITJIA y LIl TOYIIi?

Jimepamypa [1,¢.466; 2, ¢.322]
19.1lpu cnocrepexeHH] iHTEpepeHLIHHOI KapTHHHA Bill JBOX KEpEl MOHOXPOMATHYHOIO CBITJA
BizicTansb | 0 ekpaHa 30uTbIIMIN yABiYi. SIK mpy LbOMY 3MiHMIACS MHMpHHA iHTepdepeHIiitHOT cMyTH
(BizcTaHi MiX TBOMA CYCITHIMU MaKCUMyMaMH)?

Jimepamypa [1,c.466; 2, ¢.324]
20.Kinbis HeloToHa criocTepiraloTeCst y BifOUTOMY CBiTMII. Y TOYI JOTHKY JIiH3H 13 CKIISTHOIO
TUTACTHHKOIO CIOCTEPIraeThcs TEMHA IUIIMA TOMY, IO ...

Jimepamypa [1,¢.466,467; 2, ¢.327]
21. 3aKoH reoOMEeTPUYHOI ONTUKH, IKUI MOPYLIYEThCS IPU TU(paKLii, e

Jimepamypa [1,¢.463,468; 2, ¢.304]
22. Ilpu npoxomKeHHI CBITIIa yepe3 OTBIp, pO3MIPH SIKOTO MOPIBHSHI 3 TOBKHHOIO CBITJIIOBHX XBUJIb,
CIOCTEPIra€eThCs SIBULLE ...

Jimepamypa [1,¢.468; 2, ¢.332]
23. SlkuM ONTHYHUM SBUIIEM MOXXHA TIOSCHUTH PO3MHUTICTh 300pakeHHS MIKPOYACTHHOK Yy
MiKpockomi?

Jimepamypa [1,¢.468; 2, ¢.332]
24.Crnioctepiranis sBHINA JTUQPaKIlii CBITIAa 3 JOBKHWHOK XBHJI A Ha OTBOpi aiameTpy d MOXIHBO
MpU BUKOHAHHI YMOBH

Jimepamypa [3, ¢.141]
25.11pu cnocrepexenHi audpaxuii GpeHens Ha KPyriioMy OTBOPi y TOUKaxX, pO3TAIIOBAHUX Ha HOro
BiCi, CIOCTEpIiraeTbcsi MiHIMYM OCBITJIICHOCTI, SIKILIO TPW PO30MBAaHHI 3 Li€l TOYKHU BIAKPUTOI YACTUHH
¢dponTy XBHIIi Ha 30HH DpeHens, B OTBOPi yKIAAA€THCA ...

Jimepamypa [2, ¢.335,336]
26. XBuii, 0 NPUHILIN y AESKY TOYKY IPOCTOPY BiJ BIAMOBIAHUX TOYOK CYCimHIX 30H DpeHemns
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MAalOTh PI3HHULIO XOIy

Jimepamypa [1,¢.468; 2, ¢.333]
27.YMOBY MakcuMyMy TIpu Iudpakuii Ha ITHHI Hagae Gopmyna:

Jimepamypa [1,¢.468; 2, ¢.338]

28. Ha mudpakuiliny peliTky nagae HopMajibHO Oijie CBiTI0. Y qudpakuiiHiii KapTHHI, SKa
CIOCTEPIra€eThCs, B CIEKTPi TOTO CaMOro MOPSAKY CMYTH SIKOT'O KOJBOPY € HaiOUTbII BiATaJICHUMU Bif
HEeHTPY IUPaKLiiHOT KapTUHH?

Jimepamypa [1,¢.469; 2, ¢.340]
29.51k criBBITHOCATHCS IHTEHCUBHICTH [ CBiTNA y JesKil TOYIN 3a €KPaHOM 3 OTBOPOM, III0 BiIKpHUBae
TINBKH HEHTPaJbHY 30HY DpeHens, Ta iHTEHCHBHICTS | y TOM e Touli y BiZICYTHOCTI eKpaHy
(BimkpuTuit ppoHT XBHMIII)?

Jimepamypa [2, ¢.335,336]
30. YMoByY criocTepeKeHHS FOJIOBHHX MAaKCUMYMIB NpH Audpakiii Ha 1upakuidHii pemiTii Hajae
¢dopmyna:

Jimepamypa [1,¢.469; 2, ¢.340]
31.3anexHICTh ITOKa3HUKA 3a7I0MJIEHHS CBIT/Ia Bl JOBKHUHH XBHJI1
HOCHUTH Ha3BY

Jimepamypa [2, ¢.347]
32. Ha pucynky 300pa)keHa 3aJIeKHICTb MOKa3HUKA 3aJTOMJICHHS
TieIeKTPUKA BiJl TOBXKUHM XBrJIi. HopmanbHii
mucrepeii Ha rpadiky BimmoBimae obiacTb

Jimepamypa [2, ¢.349]
33.11pu anoManbHIA Ucnepcii CBiTIa BeNUMYMHA TOKA3HUKA
3aJIOMJICHHSA CBITJIa Y CEPEJOBUILI 31 3pOCTaHHSM JOBKUHH XBUIII ...

Jimepamypa [2, ¢.349]
34. 3rigHo 3akoHy Pernest HAHOUIBIIOr0 MOJIEKYJISIPHOTO PO3CISIHHS 3a3HAIOTH CBITJIOBI XBHJI, KOJIp
AKHX € ...

Jimepamypa [2, ¢.342]
35.YepBonuii komip Heba npu cxoxi Ta 3axoi COHIISI MOYKHA TOICHUTH

Jimepamypa [2, ¢.342]
36. 3a AKMM 3aKOHOM 3MIHIOETHCS IHTEHCUBHICTD CBITJIA IPU MPOXOLKEHHI Y PO30POMY IieNEKTPUKY
B 3aJIEKHOCTI BiJl IPOWJEHOT0 HUTAXY?

Jimepamypa [2, ¢.351]
37. IInockononspru30BaHi XBHJIi — I1€ XBUII, y SKUX...

Jimepamypa [1,¢.469; 2, ¢.356]

38. MiHimManbHa IHTEHCUBHICTh CBITJIa, KM MPOMIIIOB KPi3b ABa MOJISpU3ATOPA

CIOCTEPIraeThCs, KO KYT MDK IJIOUMHAMU TOJISIPU3ATOPIB TOPIBHIOE

Jimepamypa [1,¢.471; 2, ¢.357]
39. Tonspusatop i ananizatop posramoBano mia kyrom a=60° (cos60° =1/2). ma nonspusatop

>V

najga€ MPOMiHb TPUPOMHOTO CBiTia iHTeHCUBHIiCTIO Io [licms TpoXomkeHHS Kpi3hb cHCTEMY
IHTEHCHBHICTh JIOpiBHIOBaTUME:
Jimepamypa [1,¢.471; 2, ¢.357]
40. SIxuM ONTHYHUM SBUIIEM MOXKHA TOSICHUTH MOTJIMHAHHA OAHOTO 3 JIHIHHO MOISPU30BaHUX
MPOMEHIB y TONApOigax?
Jimepamypa [2, ¢.362]
41. TennoBUM BUIIPOMIHIOBAHHSIM Ha3WBAIOTh BUMPOMIHIOBAHHS TLIAMU €ICKTPOMATHITHUX XBHIIb 32
PaxyHOK eHeprii ...
Jimepamypa [1,¢.472; 2, ¢.367]
42. TlosicHuTH, YoMy B IUISIILI 3 TOCPIOICHUMH CTIHKaMH BOJIa HarpiBa€THCS MOBUIBHO, @ B TUIAIILI 3
YOPHOI'O CKJIa — 3HAYHO LIBHUILE, Ja€ MOXKIUBICTD 3aKOH. ..
Jimepamypa [2, ¢.369]
43.CrneKkTpajbHO BUIIPOMIHIOBAJIbHA 3/IaTHICTh a0COMIOTHO YOPHOTO Tila HE 3aJICKUTH Bil
Jimepamypa [1,¢.473; 2, ¢.368]
44. HaiiHmx4y TeMIlepaTypy MaroThb 3ipKH, KOJIp SKUX € ...
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Jimepamypa [1,¢.473; 2, ¢.370]
45,51k 3MIHUTBCS TOBJKMHA XBHJIi, IO BIANOBia€ MAKCUMYMY y CIIEKTPi TEIIOBOI'O BUIIPOMiIHIOBaHHS,
SKILO TeMIepaTypa Tiia 3pocte y 2 pa3u?
Jimepamypa [1,¢.473; 2, ¢.370]
46.3rinHo 3akony Credana-bonbliMaHa BUTTPOMIHIOBAJIbHA 31aTHICTH a0COJIFOTHO YOPHOTO
TiJa IPSIMO TPOTIOPIiiiHA a0COIOTHIIM TemmepaTypiy ...
Jimepamypa [1,¢.473; 2, ¢.370]
47 PiBusinasa EitHmnTeiHa 1s poTtoedekTy 3amucaHe Ha OCHOBI 3aKOHY 30€pEeKEHHS ...
Jimepamypa [1,¢.475; 2, ¢.378]
48.CtpyM HacHUYEHHS MPH 30BHIIIHBOMY (OTOE()EKTI 3aNeKHUTh Bif...
Jimepamypa [1,¢.474; 2, ¢.377]
49.Po060TH BUXOJTy EIIEKTPOHIB 13 JIITiFO, HATPIIO, KATIIO 1 11€3it0 JOPiBHIOOTH BinNoBiIHO 2,4¢B;
2,3eB; 2,0eB, 1,9¢B. YacTora xBuIi, 10 BiATIOBIAAE ,,4epBOHIN Mexi ~ oToedexTa Mae HaliMeHIIIe
3HAYCHHS JUIS
Jimepamypa [1,¢.475; 2, ¢.378,379]
50. Eneprist poToHy 0OUHCTIOETBCS 32 POPMYIIOIO:
Jimepamypa [1,c.474; 2, ¢.381]

TecToBi NUTAHHSA 10 MOAYJIbHOI KOHTPOJIBLHOI podoT MoayJasa 3M-JI5

1. Maca hoToHy 00UHCTIOETBCS 32 POPMYIIOHO:
Jimepamypa [1,c.474; 2, ¢.381]
2. llpu edexri Komnrona 3mina moxkunu xBwii AA Oyjse HaHOUIBLIOK MPH KyTi po3CilOBaHHS
PEHTIeHIBCHKHX KBAHTIB, SIKUH TOPIBHIOE
Jimepamypa [1,¢.475; 2, ¢.382]
3. CBiTJIO 3 IeAKOI0 00’ €MHOIO TYCTHHOIO €HEprii najae Ha MOBEPXHi 3 PI3HUMHU KoedillieHTaMu
BIIOUTTS P11 P2, IPUUOMY p2> p1. MEHIINM € THUCK CBITJIa
Jimepamypa [1,c.474; 2, ¢.382]
4. ToB)XMHY XBHJIi, SIKA OMHCY€E XBHJIBOBI BIACTHBOCTI MIKpOYAaCTHHOK Hagae Gpopmya ...
Jimepamypa [1,¢.520; 2, ¢.394]
5. EnexTpoH, mpoTOH, HEUTPOH Ta (-4YaCTHHKA MalOTh OJIHAKOBI JIOBXXMHHM XBWIb J¢ bBpoiins.
HatiMeHiry mBHAKICTE 32 LI€I0 YMOBOIO Ma€e
Jimepamypa [1,¢.520; 2, ¢.394]
6. EnexTpoH, mpoTOH, HEUTPOH Ta 0-YaCTHMHKA MAIOTh OJHAKOBI MBUAKOCTI. HaifOuipa TOBXHWHA XBUI
ne Bpoitns Binnosinae
Jimepamypa [1,¢.520; 2, ¢.394]
7. CniBBiZHOLICHHS HEBU3HAYEHOCTEW KOOPIMHATH Ta BIAMOBITHOI MPOEKLIi IMITyJIbCYy MiKpOYaCTHHKH
HaJae ...
Jimepamypa [1,¢.520; 2, ¢.396]
8. BmactuBocTi XBUIK0BOT (DYHKIIT, SIKi BUMJIUBAIOTH 3 11 (P I3MYHOTO 3MICTY - Lie:
Jimepamypa [1,¢.521; 2, ¢.399,400]
9.5Ixe KBaHTOBE YUCIIO BU3HAYAE CHEPTIIO EEKTPOHA B aTOMi?
Jimepamypa [1,¢.524; 2, ¢.414]
10. MoMmeHT iMIyNbCy €NEeKTPOHa B aTOMi BU3HAYa€ KBAaHTOBE YHCJIO. .
Jimepamypa [1,¢.524; 2, ¢.414]
11.5Ixy XapaKTepUCTHKY CTaHy €JIeKTpOHa B aTOMi BU3HAYAE€ MarHiTHE KBAHTOBE YHCIIO?
Jimepamypa [1,¢.524; 2, ¢.414]
12. CiHOBe MarHiTHE KBaHTOBE YHCIIO EJICKTPOHA B aToMi (Ms) BU3HAYAE 3HAYCHHS
Jimepamypa [1,¢.524; 2, ¢.418]
13. KinbKicTh €leKTpOHIB B aTOMi, II0 MOXXYTh MaTH OIHAKOBI 3HAYEHHS TOJOBHOI'O KBAHTOBOTO YHCIa
JTIOPIBHIOE ...
Jimepamypa [1,¢.524; 2, ¢.420]
14 TTpuHIMI TOTOXXHOCTI MIKPOYACTHHOK IOJISITAE Y ...
Jimepamypa [2, ¢.418]
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15.Ipunnumy 3a6oponu [laymi minxnopsiaKOBYIOThCS €IEMEHTApHI YACTHHKH Ta AApa, CHiH IKHX €
Jimepamypa [1,¢.524; 2, ¢.420]
16. 1o 6030HIB HajeXaTh eJeMEHTapHI YaCTUHKH, CITiH SKUX € ...
Jimepamypa [2, ¢.419]
17.5ki enemeHTapHI YaCTUHKU BXOAATH JIO CKIIAy siApa aToma?
Jimepamypa [1,¢.537; 2, ¢.466]
18.IIpoToH Ta HEUTPOH BiAPI3HIIOTHCS
Jimepamypa [2, ¢.466]

19.KinbKicTh MPOTOHIB, IO BXOAMTH 0 CKIIAJY A1pa ypaHy 29325 U nopiBHIoE ...
Jimepamypa [1,¢.537; 2, ¢.466]

20. KinpKicTh HYKITOHIB, 110 BXOJUTH JI0 CKIAAY sipa YpaHy 29325 U nopiBHIoE ...
Jimepamypa [1,¢.537; 2, ¢.466]

21.1300apamu Ha3UBAIOTh aTOMH, ApPa IKUX MalOTh OAHAKOBI KIJIBKOCT1
Jimepamypa [2, ¢.467]

21I30tonu 1;' N ta 173 N BIJIPI3HSIFOTHCS KUTBKICTIO ...
Jimepamypa [2, ¢.467]

23. 3 HaBeneHUX sA1ep ;Li , 7Be, 13N , gLI 130TOHAMHU €
Jlimepamypa [2, c.467]
24. IcHyBaHHs HAlOUTBIN CTIMKKMX (MariyHMX) siuep HAHOUIBLI CITYIITHO ONUCYE
Jlimepamypa [2, c.471]
25. Maca spa nopiBHSHO 3 CYMOIO Mac MPOTOHIB 1 HEUTPOHIB, 10 BXOIATH 70 HOTO CKIIALY,
3aBXIU €
Jlimepamypa [1,¢.537; 2, ¢.467]
26.PaioakTUBHICTE — [I€ ABULIE ...
Jlimepamypa [1,¢.537; 2, ¢.471]
27.Ilpu B*— posnazi s1po BUIPOMiHIOE
Jlimepamypa [1,c.;539]
28. 51Kk 3MIHIOETHCS 3apsia sApa NPy €IeKTPOHHOMY OeTa-po3nami?
Jlimepamypa [1,¢.539; 2, ¢.475]
29.3 SKuX eJeMEeHTapHUX YaCTUHOK CKIIaJa€ThCs 0-4acTHHKA?
Jlimepamypa [1,¢.539; 2, ¢.473]
30.Y — BULIPOMIHIOBAHHS — 1I€
Jlimepamypa [2, c.472]
31.YacTUHKH SKOr0 i0HI3YI0UOTO BUIIPOMIHIOBaHHS HE HECYTh EJIEKTPUUHOIO 3apsiay?
Jlimepamypa [2, c.472]
32. Y Mar"iTHOMY NOJi BiIXUJISIETHCS Bi HAMIPSIMKY MOLIMPEHHS MOTIK
Jlimepamypa [1,¢.539; 2, ¢.471,472]
33.PiBHsIHHS, sSKE HAJIA€ 3aKOH PaJliOAKTUBHOTO PO3MaIy, Ma€ BUTIISL;
Jlimepamypa [1,¢.538; 2, ¢.472]
34.3a 1Ba nepio iy HaIIBPO3MaLy KUIBKICTh SAEp paaioaKTUBHOI PEYOBUHU 3MEHILYETHCS ...
Jlimepamypa [1,¢.538; 2, ¢.473]
35.AKTUBHICTb Pa/lioaKTUBHOTO TIpenapaTy — Iie ...
Jlimepamypa [1,¢.538; 2, ¢.473]
36.5kuit pismunmii 3MicT Mae cTana po3namy A?
Jlimepamypa [1,¢.538]
37. 1o eHaoTepMiuHUX SAAEPHUX PEaKLid BiTHOCATHCS peakiii, 0 MPOXOAATH 3 ...
Jlimepamypa [1,¢.540; 2, ¢.484,485]
38.HailimeHm1a KiHeTUYHA €HEPrisl YaCTHUHOK, 3 KOl MPOTiKaHHS PeaKilii € eHepreTHYHO KIMBUM Mae
Ha3BYy
Jlimepamypa [1,¢.540]
39.B Oynb-sikiit simepHiil peakiii BAKOHYIOTHCS 3aKOHH 30epekeHHs
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Jlimepamypa [1,¢.539; 2, ¢.484]
40. BuOyxoBiii 1aHLIOrOBiN peakiii BiMOBigae 3HaYeHHS KOS(]IliEHTY PO3MHOXKECHHS
HEHTPOHIB

Jimepamypa [2, ¢.491]
41. Tpw miaTpUMIII 3HaYeHHs KOeillieHTY PO3MHOXEHHS HeWTpoHiB k=1 yaHIforoBa peaxiis €

Jimepamypa [2, ¢.491]
42.3a0e3meuye 3B'130K HYKJIOHIB Y Api B3a€MOMIS

Jlimepamypa [2, ¢.470,500]
43.3apsinoBa HE3aJEXKHICTh MPUTAMAaHHA B3a€MOIT

Jlimepamypa [2, ¢.470,500]
44.He HaIKUTD 10 BIACTUBOCTEH SICPHUX CHII ....

Jimepamypa [2, ¢.470]
45.HeckiHueHHHH paniyc B3aeMOIil € XapaKTepHUM I B3a€MOIH:

Jimepamypa [2, ¢.500]

46.[TuToMa aKTHBHICTh Pa/IlOAKTUBHOTO Mpenapary — Iie ...
Jlimepamypa [1,¢.538; 2, ¢.473]

47. Snepuiit peakuii y peakropi AEC BinnoBinae 3HaueHHs KOe(DIIiEHTY PO3MHOKEHHS

HEHTPOHIB...

Jimepamypa [2, ¢.491

48. Buay pamioakTUBHOTO PO3MAIY —...
Jlimepamypa [1,¢.537; 2, ¢.471]

49. Y Mar"iTHOMy NOJi HE BIIXHUISIETHCS Bill HAIPSMKY MOIMIMPEHHS MOTIK
Jlimepamypa [1,¢.539; 2, ¢.471,472]

50.KpanenbHa MOIeb AaTOMHOTO SIIpa.
Jlimepamypa [2, ¢.470,500]

TecToBi 3aBnanHs 10 ex3amenamniiinoi po6oru (111 cemectp)

No TecToBi 3aBIaHHs OcHoBHa
Jiteparypa,
CTOPIHKH
1. MarsiTHe 1oJie YTBOPIOETHCH ... [1]c.374
[2]c.204
2. MoMmeHT cui, mo i€ Ha paMKy 31 CTpymMOoM y MarHitHomy momi | [1]¢.379
npuiiMae MakCUMaJlbHE 3HA4EHHs, SIKIIO KyT MDK BETOpaMH P, Ta B | [2le:205
JOPIBHIOE ...
3. SIka 3 XapaKTEepUCTUK MarHiTHOrO TOJIS HE 3aJIeXHUTh BiJl MATHITHUX [1]c.374
BJIACTUBOCTEN PEUOBHHH, B SIKiii CTBOPEHO MarHiTHe noje? [2]c.206
4. OIMHHMIIEIO BUMIPIOBaHHS BEKTOpa HAIPYKEHOCTI MarHirHoro mojs y | [1]c.374
MixHapoaHil CHCTEM1 OJUHHIID € ... [3]c.109
S. Benuuuna cuimy, 1o i€ Ha MPOBIAHUK i3 CTPyMOM y MaraitHomy moui | [1]¢.378
BU3HAYAETHCA 32 32aKOHOM ... [2]c.209
[3]c.104
6. ®opmynoro, ska BU3HAYA€E CHIIy AMIIEpa € ... [1]c.378
[2]c.209
[3]c.104
7. Ha pucynky mokaszaHi Tmepepism TphOX MPSMUX 1 [1]c.378
HecKiHueHux npoBinaukis (A, B ta C), 10 kUM TeuyTh [2]c.209

. . 4 2
OJIHAaKOBI 32 BEIUYUHOIO cTpymMu. HanpsaMm cunuy, mo aie

Ha npoBigHUK C 3 00Ky MarHiTHUX MOJIB NMPOBITHUKIB A 3 l B
A Ta B npu 3amaHux HampsMax CTPyMIB CIiBIajae 3 @ @
HanpsMOM BEKTOPA ...
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8. 3akon bio-CaBapa-Jlamiaca y ckanspHiit hopmi Mae BUTIIS: ... [1]c.375
[2]c.207
[3]c.103
9. Benunuuny mMartitHoOi iHIyKIii MOJIsT KOJOBOTO MpOBigHKKA i3 ctpymom | [1]¢.376
y IEHTpi KoJia Hajiae popmyna ... [2]c.208
[3]c.103
10. MaruitHe mojie € OJHOPIAHHM, SKIIO BOHO CTBOpEHE CTpymoM, 1o | [1]c.377
MPOTIKAE TIO .. [2]c.219
11. Hamnpy»eHiCTh MarHiTHOTO T0JIsl, CTBOPEHOTO CTPYMOM [/ 'y CepeauHi [1]c.377
COJIEHOIa, BUBHAYAETHCS 32 (popMyIioro [2]c.219
12. SIK1Io yacTUHKA BIIITA€ B OMHOPiAHE MAarHITHE MOJIe NEPIEeHIUKYISIPHO 0 [1]c.378
JiHIA MarHiTHOI IHAYKUi1, TpaeKkTOpi€eo 11 pyxy € ... [2]c.213
[3]c.104
13. Cuua JlopeHna, 110 i€ Ha 3aps/HKEHY YaCTUHKY, SKa pyXaeThCs B MarHiTHomy | [1]c.377
T0JTi, IOPIBHIOE HYJTIO, SKITIO [2]c.213
14. JIBa eJIIEKTPOHH PYXAIOThCS B OJHOPIAHOMY MAarHiTHOMY IOJii 1o Kooy, | [1]¢.400
IIPUYOMY pajiyc KoNla TepIIOro eNeKTpoHa y ABa pasu Oulpmmii 3a | [2]c.213
paniyc apyroro xoma (Rj/R,=2). /g MmBUAKOCTEH IMX YaCTHHOK [3]c.104
CTpaBEe]INBE CITIBB1HOIICHHS:
15. JIBa eJIEKTPOHU PYXAIOTHCS B OJHOPIJHOMY MarHiTHOMY IOJIi IO KO,
IIPUYOMY pajiyc Kolla TEepIIOro eleKTpoHa y ABa pasu Oulpmmii 3a | [2]c.213
paxgiyc apyroro kona (Ry/R,=2). Hdna mepiofiB oOepTaHHA LMX [3]c.104
YACTUHOK CIIPABE]JINBE CITIBBIHONICHHSI:
16. MarHiTHHH TOTIK Yepe3 3aMKHEHY OBEPXHIO IOPIBHIOE ... [1]c.380
[2]c.220
[3]c.105
17. BenuunHa enekTpopyIriiHoT CHit iHAYKITIT 3aJIeKHUTh Bif ... [1]c.380
[2]c.224
18. Hanpsim EPC iHaykiiii BU3HAYa€THCS 3 TPABUIIOM ... [1]c.380
[2]c.225
19. 3a 0,5 ¢ MarHiTHUI NOTIK, SIKMW POHKU3YE KOHTYP, 30utpmmBes Big 1 BO mo 5 | [1]¢.380
B6. 3nauenns EPC inaykuii, 10 BUHHUKAE IIPH IIbOMY B KOHTYPI, AOPiBHIOE! [2]c.225
20. Banexuicts Mbk EPC caMoiHayKIIii Ta NIBUAKICTIO 3MiHH cuitid cTpymy | [1]¢.382
y KOHTYpI € [2]c.229
21. 1Mo BinOyBa€eThCs 3 IHAYKTUBHICTIO COJICHOIIA MPH BHECEHHI cTanesoro | [1]¢.382
ocepea? [2]c.229
22. SIK 3MIHIOETBCS €HEPTisl MarHITHOTO TIOMS COJICHOINA MPH 301IBLICHH] CHITH [1]c.386
CTpyMy B HbOMY B 3 pazu? [2]c.234
23. He3nauHo miACHIIIOIOTE 30BHIIHE MAarHiTHE TOJE ... [1]c.386
[2]c.241
24, SIBUILIe MAarHITHOTO TiCTEPE3NUCY CIIOCTEPIraeThCs y [1]c.386
[2]c.244
25. JInis liaMarHeTHKIB CIIpaBe MBI HEPIBHOCTI. . . [1]c.386
[2]c.241
26. PiBHsHHS MakcBeria a7 eleKTpOMarHiTHOTO Mo, SIKe BitoOpakye [1]c.387,388
MOXJIUBICTh YTBOPEHHsI MATHITHOTO MOJISl €ICKTPHYHUM, Ma€ BUTIISL [2]c.251
27. PiBHsHHS MakcBeruia A7 e1eKTpOMarHiTHOTO Mo, SIKe BitoOpaKye [1]c.387,388
BHUXPOBHI XapaKTep eAEKTPHUYHOIO IOJIs, YTBOPEHOT0 3MiIHHUM MarHiTHUM [2]c.251

I10JICM, Ma€ BUTJIS .
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28. HukmiyHa yacToTa TOYKH, sIKa 3IIMCHIOE TapMOHIYHI KOJMBAHHS 3 TIEPi0I0M [1]c.423
T=2 ¢ nopiBHIOE: [2]c.256
[3]c.113
29. 3aKoH, 3a SKUM BiIOYBaIOThCS KOJIMBaHHS TOYKH Mae BHI: X = 2 Sin 5t (cm). | [1]c.424
MakcuManbHe 3HaUeHHS IPUCKOPEHHS TOYKH JTOPIBHIOE: [2]c.258
[3]c.111
30. EHeprist KONMBaNbHOTO PyXy, SKIIO aMILTITY/y KOJTMBaHHS 3MEHIINTH B 2 pasy, | [1]c.424
a 4acToTry 30UIbIINTH Y 4 pasu: [2]c.258
[3]c.112
31. [IpaBuiIbHO ONMKCYy€e BUMYILECHI TApMOHIYHI KOMBAHHS PIBHSIHHSL: [1]c.427
[2]c.272
[3]c.119
32. SIKIIO IPY IHIIKX PiIBHMX YMOBAaX 3MEHIINTH KOe(ilieHT 3aracaHus O , [1]c.429
pE30HaHCHA YaCcTOTa BUMYIIEHUX KOJIMBAHb [2]c.274
33. Touka mpuiiMae y4acTb y JBOX B3a€EMHO NEPIEHIANKYIIPHUX KOINBAHHAX [1]c.432
OJIHAKOBOI YaCTOTH, OJIHAKOBOT aMILTITY (1 3 pisHHIE (a3 Ap= * . [2]c.266
TpaekTOpi€lo TOUKH €: [3]c.116
34. JlomaroThest IBa KOJMBAHHS OJHOTO HAMPSIMKY Ta mepiony. Ammurityaa | [1]¢.430
pe3yJIbTYIOUOT0 KONMBaHHs nopisHioBatMe A =/AZ + A2 npu E}ziij
pizHuLi das ...

35. SIK 3MIHUTBCS TIEpio]] KOJIMBaHb KOIMBAJIBHOTO KOHTYPY, Y SIKOMY [1]c.429
IHIYKTHBHICTh 3MEHILIMIN Y YOTHPH pa3u (omip He BpaxOBYBaTH)? [2]c.263
36. SIka 3aneKHICTh iCHY€e MK YaCTOTOIO KOJIMBAHb Y KOJTHBAJIBHOMY KOHTYPI Ta [1]c.429
HOTO eNeKTPOEMHICTIO? [2]c.263
[3]c.126
37. [IpaBuiIbHO OMHKCYE BNACHI KOJNHMBAHHS Y KONUBAJIBHOMY KOHTYP1 PIBHSHHS [1]c.426
[2]c.263
[3]c.126

38. YMOBOIO BUHUKHEHHS PE30HAHCY Y KOJIMBaJIbHOMY KOHTYPi, OTIOPOM SIKOT'O [1]c.426,429
MOXHAa 3HEXTYBATH € ... [2]c.274
[3]c.130
39. [py>xHi momepeyni XBHJIi MOXYTh PO3MOBCIOKYBATHCS [1]c.433
[2]c.285
40. [Ipu po3noBCIOAKEHHI XBHJI IEPiOANYHICTD KOJMBAHB y Yaci 3a1a€ThCS [1]c.433
[2]c.286
[3]c.121
41, O3HaueHHs MOHATTA «TYCTHHA IIOTOKY €Heprii» Hajgae popMyna: [1]c.437
42. [I{o Bu3Havae Bekrop YMoBa-IloitHTiHra? [1]c.440
[2]c.301
43. VY 300paskeHOMY Ha PUCYHKY BHIIQJKy CIIBBiJHOIICHHS | [1]c.464
MDK HIBUJIKOCTSIMU CBIiT/Ia MA€ BUTJIAL. .. N : [2]c.305
| [3]c.133

N |
-

44, 3 sKOro 3aKOHY BHILJIMBA€E 3aKOH OOOPOTHOCTI CBiTINA. .. [1]c.464
[3]c.133
45, SIBuIle TOBHOTO BHYTPINIHBOIO BiJOMBaHHA MOKe crocrepiratucs | [1]c.464
TUIBKH, SIKIIO. .. [2]c.305
46. SIK 3MIHIOETBCS KYT 3aJOMJICHHS CBITJIa IPU TIEPEXO.i CBiTIa y cepenouie 3 | [1]c.464
MEHIINM MTOKa3HUKOM 3aJIOMJICHHS? [2]c.305
[3]c.133
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47. IBuAKicTE CBiTA y CKIi 3 aOCOMIOTHUM OKA3HUKOM 3aJOMJIeHHS 1,5 [1]c.464
JOpPiBHIOE: [2]c.305
[3]c.133

48. VKaxiTh paBHJIbHE CITIBBIJHONICHHS MK 4YaCTOTaMH XBWJIb BUAMMOTO CBiTia | [2]c.299

[3]c.135
49. Jlo sABHII, B SIKUX HPOSIBIIETHCSA XBUIIbOBA MPHUPOJA CBIT/Ia, HamexaTh | [1]¢.466,468
SABHIIA [2]C321,332
[3]c.134,141

50. [TpuHIMT HE3aJIEKHOCTI CBITIOBUX POMEHIB (CYIEPIIO3HILiT) HOPYIIYETHCS [1]c.466

MPY ABHUIII. .. [2]c.321
[3]c.133,134

51. 3abapBieHHs TOBEPXHi MHJILHOI ITIBKH MOSICHIOETHCS SIBUILEM ... [1]c.467

[2]c.325

[3]c.141

52. JBa mxepena cBitia 000B’SI3KOBO KOT€PEHTHI, SKIIO [1]c.467

[2]c.322

53. OnrtuyHa pi3HULA X0y JBOX MPOMeHiB y ckii (N= 1,5) mopiBHsAHO 3 1X [1]c.467
TCOMETPUYHOIO PI3HUIICIO XOAY € [2]c.322

[3]c.136

54. YMOBY MakCUMyMY TIPH CIIOCTEPEKEHHI iHTepepeHLii JBOX KOTepeHTHUX [1]c.467
XBWJIb MOXKHA 3aIHCaTH Y BUTJISIAL [2]c.322

55. JIBi HEKOTepeHTH1 CBITIOBI XBHJIi 30y/KYIOTH y ACAKINA TOYLI TPOCTOPY [2]c.321
KOJTMBAHHS OMHAKOBOT aMILTITyAH. |HTEHCHUBHICTB CBITIa Yy TOUL [3]c.136
JOpPIBHIOBATHME!

56. JIBi KOTepeHTHI CBITOBI XBHJII 30y/KYIOTh Y JIeSKild TO4L pocTopy KonuBaHHs | [2]c.321
O/IHAKOBOI aMIUNITyqu 3 pi3HHIEC (a3 piBHOWO 7. [HTeHCHBHICTH cBiTia y | [3]c.136
TOUIli TIOPIBHIOBATUME!

57. [Tpu cnocrepexkeHHi iHTeppepeHIiiHOT KapTHHU BiI ABOX JpKepen citia | [1]c.466
BiicTaHb d MK HUMH 30UTHIIMIM yIBidi. Sk 3MiHMIAcs mpu boMy mmpuHa | [2]c.323
iHTepepeHIiitHol cMyrH (BiICTaHI MDK BOMa CYCiTHIMH MaKCHMyMamu) ?

58. VYcraHoBKa Ui CHOCTEPEKEHHs  Kulenb  HproToHa  ocBiTiroeThes | [1]c.467
MOHOXPOMATHYHHM CBITJIOM. TOBITPSHUN TPOCTIp MK JiH3010 1 CcKisiHOMW0 | [2]c.327
TUTACTUHKOIO 3allOBHWIIM BOAOK (MOKazHUK 3amomiieHHs N=1,33). Sk npwu
BOMY 3MIHUJIHCS pajiycH Kinenb HeioToHa?

59. [pu criocrepexeHHi iHTEpdEepeHIIii Bi ABOX KOTEPEHTHUX JKEPEI [2]c.324,325

OLTOTO CBITJIA IEHTPAIBLHU (HYIHOBUH) MAKCHMYM E..

60. [Ipu cnocrepexeHi nudpakuii Ha KPYraoMy AUCKY B LIEHTPi eKpaHa 3aBxkKIU [2]c.336
CIIOCTEPIraeThes. .. [3]c.145

61. Sxoro Oyne iHTEHCUBHICTD CBITJIa Y TOULI Ha OCi KPYTJIOTO YTBOPY, AKIIO IPU [2]c.335,336
PO3OHTTI 3 1i€i TOULI BiAKPUTOI YacTUHU (PpOHTY XBUJIi Ha 30HK DpeHens y [3]c.145
OTBOPIi MicTAThCs 3 30HU DPpenens?

62. YMOBY MakCUMyMY NpH Tudpakiii Ha MWITHHI Hagae popMyia [1]c.468

(@ — mmpuna winuay; d — moctiiiHa (mepion) rpaTKH) [2]c.338
[3]c.146

63. o BizOyneTbes 3 MacTaboM IudpakLiiiHOl KApTUHKK, OTPUMAaHOI 32 [1]c.469
JOTIOMOT010 AU (PaKIiifHOl PEIIiTKH, TPH MEPEKPUTTI KOXKHOT ApYyroi IITHHN [2]c.340
(30UTBILICHHI TTePiOy PEIITKH Yy iBa pa3u)? [3]c.147

64. VYMOBY cIOCTEpEKEHHS TOJIOBHUX MiHIMyMiB Tipu qudpakuii Ha qudpakuiiinii | [1]c.469
pewritii Hagae popmymna: [2]c.340

65. Ha mudpaxuiiiHy pemniTky najgae HOpMalbHO Oure cBiTio. B audpakuiitniit | [1]c.469
KapTHHI, SKa CIOCTEPIra€Thes, ONVKYE 10 LEHTPY po3TamoBaHi cmyrd, kouip | [2]c.340
AKHX € ... [3]c.147
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65. Ha pucynky 300paxeHa 3a1eKHICTh TOKa3HUKA A 3 [2]c.349
3aJIOMJICHHS JAi€NeKTPUKa BiJl JOBXHHH XBHIII. [3]c.151
AnHomanbpHIi aucrepcii Ha rpadiky
BIAMIOBiga€ 00J1aCTh

>

66. [Tpu HOpManBHIK muUcTiepcii CBiT/Ia BeMMYMHA OKa3HUKA 3aJIOMJICHHS cBiTha y | [2]c.349
CepeNoBHILI 31 3pOCTAHHAM JOBKWHH XBHIII. .. [3]c.151

67. SIKMM ONTHYHUM SIBUIIEM MOXKHA TOSCHHTH pO3KIagaHHs Oumoro cBitna y | [2]c.347,348
CIIEKTp 32 JOMIOMOT'OI0 IPU3MH. .. [3]c.151

68. Haii6inpmmii koeilieHT 3aI0MIICHHS 1S CKJIa Ma€ MPOMiHb. .. [2]c.349

[3]c.151
69. st po3knaganHs OUIOTo CBITNIa Y CIIEKTP MOXKHA BUKOPUCTATH SIBUIIA ... [2]c.347,348
[3]c.151

70. 3rigHo 3aKoHY byrepa iHTEHCHBHICTD CBIT/Ia B 3aJISKHOCTI BiJ IUISXY B [2]c.351
PEYOBHHI 3MIHIOETBCS ... [3]c.153

71. BnakutHuMit Konip HeOa MOSCHIOETHCS ... [2]c.342

[3]c.154

72. 3rimHo 3akoHy Pernest 3anmexHiCTh IHTEHCHBHOCTI pO3CiSHOro cBiTina Bin | [2]c.342
JOBKMHU XBUJIl IPY MOJICKYJISIPHOMY PO3CilOBaHHI Ma€ BUTJISA. . . [3]c.154

73. SBuIe, 110 CBIAYUTH MPO MOMEPEUHICTH CBITIOBUX XBHJIb, Ma€ Ha3BYy... [1]c.469

[2]c.356
[3]c.148

74. 3a 3akoHOM Maittoca MakcHMallbHa IHTEHCHBHICTD CBITIIA, KM MPOMIIOB Kpi3k | [1]c.471
JIBa TIOJISIPU3ATOpa CIIOCTEPIraeThesl, SKIIO KyT MK IUIOIIMHAMY mojsipu3atopiB | [2]c.357
JIOPiBHIOE [3]c.149

5. IMomnstpuzaTop i aHamizaTop posramoBaHo miax kytom 0=45°(cos45° = \/54 ). E}Sg%

Ha monspusarop magae mpoMmiHb IpUPOTHOTO cBiTia iHTeHCUBHICTIO lo. Ilichs | [3]c.149
MPOXOKEHHS KPi3b CHCTEMY IHTEHCHUBHICTD JJOPiBHIOBATHME. . .
76. KBaHTOBY mpHpoay cBiT/Ia MiATBEPAKYIOTD SIBUIIA. .. [1]c.474,475
[2]c.376,382
[3]c.158,159

77. AOCONIOTHE YOpHE TLIO — TUIO, CIEKTpajbHA MOTJHMHAJBHA 3[aTHICTH skoro | [1]c.473

JOPiBHIOE ... [2]c.368
[3]c.156

78. 3rigHo 3akoHy BiHa mpu 30inbIIeHH] TeMIIepaTypH Tijia JOBXKHHA XBHIII, 1110 [1]c.473

BIIMIOBiJa€ MaKCUMyMYy CIEKTPaJIbHOI BUIIPOMIHIOBAJIEHOI 3AaTHOCTI. . . [2]c.370

[3]c.157

79. BunpominioBaiabHa 30aTHICTE R, aOCOMIOTHO YOPHOTO Tijia 3aJISKUTh Bif. .. [1]c.473
[2]c.370

[3]c.156

80. 10. IIpu 3pocTaHHi TeMIlepaTypH Tijla y ABa pasu, IHTeTrpajbHa [1]c.473
BUIIPOMIHIOBaJIbHA 3[IATHICTh TEIUIOBOTO BUIIPOMIHIOBAHHS 30UTbIIyETBCA Y ... | [2]c.370

[3]c.157

81. 12. Enepris xBanTta ¢ionerooro csitina (A=0,35 mMkm) nopiBHsSHO 3 eHepriero | [1]c.474

KBaHTa 4epBOHOTro cBiTia (A=0,7 MKMm)... [2]c.372
[3]c.157
82. Imnynec otony obuncmoeThes 3a HopMyIIom. .. [1]c.474
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[2]c.381

83. Haii6inpury Macy mMae KBaHT CBITJIa, KOJTIP SIKOTO € ... [1]c.474
[2]c.381
2
o4 Bupasz hy — MY e JOPIBHIOE. .. E}gg;g
Z [3]c.158
85. PoGota Buxomy eneKTpoHiB 3 Bomb(pamy, cpibna, HaTpito 1 Kauito nopisHroe | [1]c.475
BigmoBiano 4,5 eB; 4,7 eB; 2,3 eB; 2,0 ¢B. Tlpu oanakosiii yactoti cBiTia | [2]c.378
HaWOLIbIIe 3HAYCHHS MAaKCHMajlbHOI KiHeTH4YHOI eHeprii  Oyayre wmatu | [3]c.158
(hOTOENEKTPOHH, L0 BHJICTUIH 3...
86. Bin yoro 3anexuTh YepBOHA TPAHULIS 30BHIIIHBOTO GPOTOCPEKTY ... [1]c.475
[2]c.378
[3]c.159
87. Ha pucynky npencraBneHi Bi BOJIbT-aMIIEpHi [1]c.475
XapakTepUCTUKH  (DOTOEIEMEHTY, AKi : [2]c.379
OTpUMaHi IpHU OCBITJIEHHI HOTO CBITIIOM Pi3HOT [3]c.158
4qacToTu. MeHmill yacToTi XBWI BilNoBiAae 5
rpadik ... R
>
88. [lpy KOMHTOHIBCHKOMY pO3CiIOBaHHI PEHTTCHIBCHKMX TpoMeHiB 3miHa | [1]c.475
JIOBXUHY XBUI AL = A — A, 3QIEKUTH Bill ... [2]c.382
[3]c.159
89. 3MiHy JIOBXKHHM XBHJI TNpH KOMOTOHIBCHKOMY  po3citoBanHi | [1]c.475
PEHTT€HIBCHKUX MPOMEHIB HA PEYOBHHI € PE3YIBLTATOM. .. [2]c.383
90. [Tpu ogHAaKOBIM IHTEHCHBHOCTI CBiTJIa OUTBIIOTO TUCKY 3 OOKY CBITJIa [1]c.474
3a3HA€ TOBEPXHSI, SIKA €... [2]c.382
91. | fIxi BIacCTHBOCTI MIKpOYaCTUHKH MOKHA OOUMCIIHUTH 3a JOTIOMOI0I0 (POPMYITH [1]c.520
ne bpoitnsa? [2]c.394
[3]c.163
92. | 3 HaBenenux ¢opmyna hopmyioro ae bpoitns s oBxuHM XBIIT MikpodacTHHKY [1]¢.520
€... [2]c.394
[3]c.163
93. EnekTpoH, MpoToH, HEHTPOH Ta (-4aCTHHKA MArOTh OJHAKOBI JOBKUHH XBWIb | [1]€.520
ne bpoitnsa. HaiGinpiny mBHUAKICTH 32 HI€I0 YMOBOIO Ma€ [2]c.394
[3]c.163
94. CriBBiTHOIICHHS HEBU3HAYCHOCTEH KOOPAMHATH Ta BiIOBIIHOI npoekii immyy [2]c.396
MIKpPOYaCTHHKH NOB’sI3aHi 3... [3]c.164
95. YMOBa HOpMYBaHHS: XBUJIBOBOI (DYHKIII Y OTHOBUMIPHOMY BHUIIaJIKy [1]c.521
MAa€ BUTJTIAL. .. [2]c.400
96. SIKy XapaKTepHCTHKY CTaHy €JIEKTpOHAa B aToMi BH3HAdae TOJIOBHE KBaHToBe | [1]C.524
YHCII0? [2]c.414
[3]c.178
97. SIKy XapaKTepUCTUKY CTaHy €IEKTpOHA B aTOMi BH3Hadae opOiTaibHe KBaHTOBE | [1]C.524
YHCII0? [2]c.414
[3]c.178
98. [Tpoekmiro MOMEHTY IMITyJbCy €NIEKTpOHa B aToMi Ha ¢i3uuHO BuaineHwii | [1]c.524
HampsiM BU3HAa4Ya€ KBAHTOBE YHCIIO. .. [2]c.414
[3]c.180
99. BrnacHuii MOMEHT IMIYJIbCY €IEKTPOHA BU3HAYAE KBAHTOBE YUCIIO. .. [1]c.524
[2]c.418
[3]c.180
100. KinbkicTh 3Ha4eHb, AKi MOXKE NPUMMATH MarHiTHe KBaHTOBe 4ucio M npu [1]c.524
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3aJlaHOMY KBaHTOBOMY uucii | TopiBHIOE. ..

[2]c.414

[3]c.179
101. KinbkicTh HEWTPOHIB, 110 BXOAMUTH A0 CKIALy SApa ypaHy 29325 U 1opiBHIOE ... E}Cig;
C.
[3]c.186
102. [30Mepamu Ha3UBAIOTh AaTOMH PallOAaKTUBHUX €JIEMEHTIB, Spa sIKUX [2]c.186
MalOTh OJIHAKOBUH. ..
103 3 HaBEIEHUX AIEP 37Li , /Be, ©N, gLi i306apamu € Eg}zigg
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	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
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	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	27.* Потенціал та різниця потенціалів електростатичного поля. Робота сил електростатичного поля.
	28.* Напруженість та потенціал поля точкового заряду; рівномірно зарядженої площини; двох паралельних нескінчених рівномірно заряджених  площин;  рівномірно зарядженої сферичної поверхні.
	30.*  Що таке електроємність провідника; конденсатора? Одиниці вимірювання. Електроємність   при паралельному та послідовному з’єднанні    конденсаторів  у   батарею.
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