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1. OIUC HABYAJIbHOI JUCHUILIIHU

Merta

3a0e3ncueHHs] 3aCBOEHHS CTYIEHTAMHU y JIOCTaTHHO MOBHOMY 00’ €Mi
(byHIaMEeHTAIbHUX 3aKOHIB Cy4acHOT (Di3ukH, (OpMyBaHHS y CTYJCHTIB
3arajJbHOTO (PI3MYHOTO CBITOTJISATY, OTPUMAHHS IIJTICHOT CHCTEMH 3HAHb
PO MPOIECH Ta SBHIIA, 10 BiA0OYBAaIOTHCS B HEXKUBIH 1 )KUBIH PUPOI,
PO3BHUTKY HAayKOBOTo (hi3MYHOrO crocoOy MHCIICHHS, BMIHHS OadyuTH
MPUPOJHUYO-HAYKOBO 3MICT MpOOJIeM, II0 BHHUKAIOTH B TNPAKTHUHIH
TISITBHOCTI (haxiBIIsl.

KomnerenTHicThb

KO5nmarHicTs 10 aOCTpaKTHOTO MHUCITICHHS, aHAJI3y Ta CHHTE3Y

K14 31aTHICTD JOCITIIKYBaTH 010XIMIYHI, riapo06ioJIoTivHi,
TiIpOXiMiyHi, TEHETUYHI Ta 1HIII 3MiHU 00’ €KTIB BOJHUX OiopecypciB Ta
aKBaKyJIbTYpH 1 CEpeIOBUIIA iX iICHYBaHHS

Pe3ynbprar HaB4aHHA

P 1401 BinTBoproBaTti BUpOOHWYI MpoLECH y BOAHHX Oiopecypcax Ta
aKBaKyJbTypl B JIA0OpPaTOPHUX Ta EKCIICPHUMEHTAIBHUX YMOBaX.
KamiOpyBat 1 BUKOpPHCTOBYBaTH HEOOXigHE OOJIaqHAHHS Ta
IHCTPYMEHTH, BJOCKOHATIOBATH METOAU JAJIsl OpraHizaimii BUpOOHHUYOTO
Mpolecy y BOJHUX Olopecypcax Ta aKBakKyJbTypi 3 ypaxyBaHHSIM
€KOJIOIYHUX, TEXHIYHUX Ta TEXHOJIOTTYHUX MOKIMBOCTEH

P 0501 YcranoemioBaTH 3B’SI30K TeOpii Ta METOOJOTiI CHCTEMHOTO
MiOXOAY Y BHUKOPUCTaHHI 1H(OPMALIMHUX Ta KOMYHIKAI[iHHUX
TEXHOJIOTil. AHaNi3yBaTH Ta CHUCTEMAaTH3yBaTH HAYKOBO-TEXHIUHY
iH(opMallil0 BITYU3HAHOTO Ta 3apyOi’KHOTO JoCBiqy. CuctemMarusyBaru
HOBITHI ~HAyKoBi Teopii, (QaxkTH, TINOTe3H, BHUKOPHCTOBYBATH
pI3HOMaHITHI JpKepena iHhopmarii i nepeIoBUiA Me1aroriyHuid JOCBi.

ba3oBi 3HauHsg

1) ¢ynmamenTanbHi Gi3uuHi MOHATTS, 3aKOHW Ta TEOPii KIACMYHOI Ta
Cy4yacHOi (i3UKu;

2) cyrHicTh (i3MYHMX SBUII Ta METOAM IX ONHKCY, Talny3i ix
MPAKTUYHOTO 3aCTOCYBaHHS,

3) ocHOBHI (i3MuHi BENMYMHU 1 XAPAKTEPUCTHKH, B3aE€MO3B’SI30K
(h13WYHUX BEJIMYMH Ta X OJUHUIIb BUMIPIOBaHb,

4) mMetoau nociipKeHs Ta 00poOKH TX Pe3yJIbTaTiB.

Ba3oBi BMiHHA

1) ananisyBaTu B3a€MO03B 130K (Di3MYHUX ABUII] PI3HOT IPUPOIN;

2) BUAINATA KOHKPETHUH (DI3MUHMH 3MICT y NPHMKIAJHHX 3ajauax
MaiOyTHBOT CTIEIiaIbHOCTI,

3) 3acrocoByBaty ()izu4Hi 3HAHHSA /IS PO3B’A3aHHS IPAKTHYHUX 3a]1a4;
4) TpaKTHYHO 3MIHCHIOBATH NPOCTIII (i3HMYHI EKCIePUMEHTH Ta
00pOOIATH X pe3yNnbTaTH.

ba3oBi HaBHUKH

1) 3acrocyBartu 6a30Bi (i3MuHi 3HAHHA TPH aHANi3i Ta NPOTHO3yBaHHI

MOXJIMBMX HETaTUBHUX HACIIAKIB 3MIHA SKOCTI HAaBKOJIHIIHBOTO
CEepPEeJIOBHIIA.

[To’si3aH1 cuiutabycu | Hemae

[Tonepenni HEMae

JUCLIUILTIHA

Hactymnni HEMae

JUCLIUILTIHA

KinekicTe rogua

Jlekii (HacTaHOBHA) —2TO/I.
n1a0opaTopHi 3aHATTS — 8 TOI.
KOHCYNbTAIli — 8 To/I.

caMmocTiiiHa poboTa cTyaeHTiB—162 roz.




2. MIPOI'PAMA HABYAJILHOI JUCHUILJIIHU

2.1. JlekuiiiHUii MOIYJIb.

Kon

Hazsa MOIAYJIA Ta TCM

KinbkicTh roanu

aynmutopni | CPC

3M-JI1

Mexanika
MouJaexyJsipHa (izuka Ta TepMoANHAMIKA
Tema 1. Kinemamuka ma ounamika mamepianvHoi mouxku
ma meepoo2o mina.

OCHOBHI TIOHSATTS KJIACHYHOI MEXaHIKH — MaTepiaiabHa
TOYKa, TBEPJIE TUJIO, CyLIbHE cepenoBuie. CHUCTEMU BiUTIKY.
CepenHs Ta  MHTTEBA  IIBHAKICTh.  [IpUCKOpeHHS,.
HepiBHOMIpHUI pyX TOUYKH Y3/I0BXK JOBUIBHOI TpPaeKTOPii.
Po3knan pyxy TBepHOro Tilla Ha CKIIQJOBI: IMOCTYMaJbHUHU Ta
oOepTasibHUi. 3B’A30K MIDK JIIHIKHUMHU Ta KyTOBUMH
3MIHHHMH.

0,5

Tema2. 3akonu 30epescenns.
IMITysibec Ta MOMEHT IMITYJIBCY TOYKH 1 CHCTEMH MaTepialbHUX
touok. Cuu B Mexaniui. PiBHsHHA pyxy. Llentp mac.

2.1. MOMEHT cHIi, MOMEHT IMITYJIbCY BiTHOCHO TIOJIOCY
Ta oci. MomeHrT inepuii. Teopema IITeitnepa. PiBHsAHHS pyXy
TBEPJIOTO TiJa.

2.2. I3omboBaH1 cucTeMH. 3aKOHHU 30€pEXKEHHS IMITYJIbCY
Ta MOMEHTy iMmmynbcy. Pobora cun. IloreHuianbHi — cuin.
ITorenmianpHa 1 KiHEeTWYHa eHepris. 3akoH 30epekeHHs 1
MEPETBOPEHHS €HEeprii B MeXaHiIl. 3aKoHU 30epexeHHs Mpu
3iTKHEHHi Ti1. PeaxktuBHuii pyx. PiBHsHHA Memepcbkoro.
Tema3. Inepyianvni i neinepyinini cucmemu 6ioniky. Cunu
inepuii.

Cunmu i”epuii. HeinepuianbHi cucTeMH BIUIIKY, $KI
PYXalTbcs MOCTYNaIbHO Ta oOepTanbHO. PiBHSAHHSA pyxy Ta
3aKOHHU 30€peKeHHS B HEIHEPILIAJIbHUX CUCTEMAaX BIJUTIKY.
Tema 4 Mexanika pioun ma 2asie.

Tuck y piguHax 1 razax. 3akoH Ilackansa. 3akoH
Apximena. Enementu rigpoaunamiku. 3akoH bepnymii.
Jlaminapna Ta TypOynenTHa Teuii. Yucno PeiiHonbica.
OOTikaHHS TiJI.

Tema 5. Enemenmu cneyianvhoi meopii 6i0nochocmi.
Tema 6. Monexkynapno-kinemuuna meopia ideanrpHux 2azie
1.1.TepmoauHamiuHi  mapameTpu. PiBHSHHA  cTaHy.
I3omportecu B imeanbHOMY ra3i. OCHOBHE  pIBHSHHS
MOJIEKYJISIPHO-KIHETHYHOT Teopii rasiB. CepenHs KiHETHYHA
eHepris MoJiekyl. Po3moain Mojekyn 3a  IIBHAKOCTSIMH
(posmoain Makcsemna). Posnoain bonsiimana, 6apomerpuyHa
bopmyna.

1.2 Cepenne Yuciio 3iTKHEHb 1 JOBKMHA BIUIBHOTO
mpo0iry Monekyn. SBuma mnepeHocy (TeIUIONpOBiAHICTS,
mudy3ist, BHYTPIIITHE TEPTH).

Tema 7. Ilepuuii 3aKkon mepmoounamixu.
Brytpimas enepris. Terora 1 po6ora. Ilepmmii 3akon

15

0,5




TePMOJAMHAMIKH, HOTO 3aCTOCYBaHHS 10 130ITPOIIECIB.

Yucno cryneHiB cBOOOAM MOJIEKYN. 3aKOH PpO3MOILTY
eHeprii 3a cTymeHsAMH cBoOOAM. TeIJIOEMHICTH rasy.
Aniabaruunuii mporec. Poborta imeanpHOro razy B pi3HHX
130Mporiecax.

Tema 8. /Ipyeuit 3axon mepmoounamixu.

OO6opoTHi Ta HEeoOOpoTHI mporecH. [lukimiyHi TpoiecH.
Hukn Kapno Tta i#oro koedimieHT kopuchoi nii. Teopema
Kapno.

Hpyruii  3akoH TtepmoauHamiku. Teopema Kapwo.
TepmomuHaMiuHe 1 CTaTUCTUYHE BU3HAYCHHS €HTpOIi, i
BrnactuBocTi. Teopema Heprcra.

Tema 9. Aepecamni cmanu peuosunu. Dazoei nepexoou.

Cunm Ta TOTEHWIaTM MDKMOJEKYJISpPHOI B3aeMOIIi.
PeanbHi razu. Mogens Ban-nep-Baanbca.

3aranpHi BIacTUBOCTI Ta OynoBa piauau. [loBepxHeBHid
Hatsar. KaminspHi sBuina. BunaproBaHHss Ta KUITIHHS PiJIUHH.
Hacwuuenuii nap. MosnekyisipHa OyoBa TBEpIUX TiJl.

[TonsarTss a3u, ¢a30BUX TNepexoMdiB MEpIIOro Ta
npyroro poxay. ®azoBi nmiarpamu. PiBHsanus Kianelipona-
Knaysiyca.

15

Moay/ibHa TeCTOBa KOHTPOJbHA poboTa Nel

3M-J12

EﬂeKTpOCTaTI/IKa. EJ'[eKTpOI[I/IHaMiKa Ta MArHETU3M
KonnBannst Ta XxBuJIi
Tema 1. Enexmpocmamuka

Enexktpocrarnune mosie. B3aemonis  eneKTpUUYHHMX
3apsniB, 3akoH Kynona. HampyxeHicTh moss, CHIIOBI JiHii,
MOTIK BekTopa HampyxeHocti. Teopema [ayca. Ilome
TOUYKOBOTO 3apsiy, IUVIOMKHY 1 Kyii. [ToTeHmian mosns.

Knacudikaris PEYOBHUHU 3a €IEKTPUYHUMH
BJIACTUBOCTSAMU. [IpOBIIHUKY 1 AIETEKTPUKU B €IEKTPUUHOMY
noiti. Enexkrpuuna emuicts. Konnencaropu. Enepris noss.
Tema 2. Ilocmininuii enekmpuynuil cmpym.

2.1 EnextpuyHuil CTpyM, I'yCTHHA CTpyMy. 3akoH Oma.
Omip mpoBiguukiB. EnexTtpopymriiina cuma. Pobota i
MOTYXHICTb CTpyMy. 3akoH Jxoyns-Jlenua.

2.2 EnexkTpuuHUil CTpyM y BakyyMi, ra30BUH poO3pAl.
[TonsATTA 1IpO MIIa3My.

Tema 3. Enekmpomaznemusm.

CranioHapHe MarHiTHe moje. I[HAYKIisT MarHiTHOTO
nonsi. 3akoH bio-Capapa-Jlannaca. IlpuHuun cyneprnosuiii.
MarniTHe 1ojie MPSAMOTo Ta KOJOBOro CTpymy. Bsaemomis
cTpyMmiB (3akoH Awmmepa). [lis eneKTpUYHOrO i MarHiTHOTO
TIOJIs1 HA pyXOMUH 3apsia, cuia JlopeHma.

MarnitHe nosne B peyoBuHi. Kiacudikarisi peyoBuH 3a
MarHiTHUMH BIaCTUBOCTAMU. DepOMarHeTUKH.

EnextpomarnitHa iHaykuis. 3akon Dapanes. PiBHAHHS

0,5

25




MakcBeria Juist €JIeKTPOMarHiTHOTO TOJIs.
Tema 4. Konueannsa i xeuni.

2.1 BnacHi rapmoHiyHi KojJMBaHHSA (MeXaHiuHi,
CIEKTPOMArHiTHI) Ta iX XapakTepuctuku. JlomaBaHHS
KOJIUBaHb. 3racaroui KOJMBaHHS IPH HAassBHOCTI TepTs Ta
OMIYHOTO ornopy. Bumymieni konuBanus. Pe3onanc.

2.2 Tlonsarts Ta xapaktepuctuku xBuiil. Kiacudikaris
xBwib. PiBHsHHS xBuii. [lommpenns xsuwib. Edexr domnepa.
Enextpomarnitai xBwii. Enepris xBwm. Bekrop VYwmosa-
IToiinTinra. llkana eneKTpOMarHiTHUX XBUIIb.

3M-JI3

MoayJibHa TeCTOBA KOHTPOJIbHA poOoTa Ne2 5
Onrtuka. EjleMeHTH KBAaHTOBOI MeXaHIKH.
®di3uKa aTOMHOIO0 fAApa

Tema 1. Inmepgpepenuin i ougppaxuyia ceimna.

Korepentni  xBumi.  OnrtuyHa — pi3HHAIOS — XOIy.
Inrepdepenuis cpitna. Ilpunnun [roiirenca-®dpenens. 30Hu
@penens. Hudpakuis Ha miauHI 1 TUgpakmidHoi rpatii.
Judpakmiitauit cnekrp. Judpakiis Ha KpUCTATIYHIA TpaTIli,
dbopmyna Bynbda-bperra.
Tema 2. Bzaemooia ceimna 3 peuosunoro.

BinbutTs, 3amomuienHs cBiTina. Jlucmepcis  cBITIIA.
[Tonapuzanisa cBiTna. 3akoH Maioca, 3akoH bproctepa,
MOJIBIfHE MPOMEHE3IOMJICHHS. PO3CISHHS Ta IMOTJIMHAHHS
CBITJIA.
Tema 3. Kopnyckynapui enracmueocmi e1ekmpomazHimHoz2o
6UNPOMIHIOGAHHAL.

Tennose BunpomiHtoBanHA. 3akoHW Kipxroda, Bina, 0,5 25

Credana-bonpivana. ['inmoresa Ilnanka. doToenekTpuyuHUiA
epext. PiBHsnHs EiHmreiina i goroedexty. Edext
Komnrona.

Tema 4. Xeunvosi énacmueocmi pewosunu.

KopmyckynsipHO-XBUIBOBHH Tyanizm. XBuii ae bpoiins.
XBuUnboBa (QYHKIS, WMOBIpPHICHA IHTEpHpeTalisi KBaHTOBUX
sapuml. CHiBBiAHOIIEHHS HeBU3HaueHocTel [ eifzeHbepra.
PiBusiaus peninrepa. [Ipunnun cynepno3uii.

Tema 5. Byooea amomie i mosiexyn.

Moneni 6ynoBu aroma. Teopiss aToma TiIpOreHy IO
bopy. KBaHTOBO-MexaHIYHMH ONHC TiAPOTreHONOIIOHOTO
atoMa. KBaHTyBaHHSI €Heprii, MOMEHTY IMITYJIbCY 1 IpPOEKIii
MOMEeHTY imnynbcy. CmiH enekTpoHa. baratoenekTpoHHI
atomu, mpuHiun [laymi. BymoBa enekTpoHHHX OOOJIOHOK 1
BJIACTUBOCTI €JIEMEHTIB MEPI0OANYHOI cicTeMu MeHiereeBa.
Tema 6. @izuxa amomnozo aopa.

Bynosa 1 BnactuBocti aromHoro sapa. Ckman szapa.
Enepris 3B'13ky 1 nedext Macu. [lpupona siaepHux cui.

PagioakTuBHE BUNPOMIHIOBaHHS Ta WOTr0 BHIU. 3aKOH
paaioakTUBHOrO posnany. [IpaBuna 3MinieHHs.

Snepni peakuii. Jlanmrorosi peakuis spep. Peakii
TEPMOSIIEPHOTO CUHTE3Y. SIIepHa EeHepreTuka.

Enemenrapui YaCTUHKH, ix KJacudikaris.
dyHaMeHTalbHI B3aeMoli. KocMiuHe BUTTPOMIHIOBaHHSI.




Moay/ibHa TeCTOBa KOHTPOJIbHA podoTa Ne3 5
Icnur 20
Pazom 2 120

Koncyabranii: Buknanau: Kynamkina Jlapuca CepriiBua (kuda2003@ukr.net)
JIH1 THOKHS: 3riIHO 3 TpadikoM KOHCYIbTAIlid, 3aTBEPKEHUM Ha 3acigaHHi xadeapu:
BiBTOpOK 3 16.05. Aynurtopis 303 (HJIK Ne2)

2.1. IpakTU4YHUIT MOLYJIb

Kon HazBa monyns ta tem KinpkicTs roguu

aynmutopni | CPC

3M-I11 HpakTtuunnii moayJab Nel. Jlabopatopui podoTu.
«MexaHika»
JIaboparopHa poboTta 1. "Bu3zHadeHHsS MOXUOOK BUMipIOBAHb. 2 6

OOuucnenHs NOXMOOK HAa TPUKIALl BU3HAYEHHS TyCTUHU
MaTtepiary Tija".

JlaGopaTopHa pobota 2. "Bu3HaueHHs MPUCKOPEHHS BUIBHOTO 1 4
MaJiHHs 32 JOIIOMOIOX0 MaTEMATUYHOr0 MasATHHUKA" .
«MoJaexyasipaa ¢izuka»

JlaboparopHa poOora 3. "BuzHadeHHs B'SI3KOCTI piIUHU 32 1 6
metonoM Crokca'.
«EJexkTpoMarneTusm»
JlabopaTtopna pobGora 4. "JlocmimpKeHHS ~— MarHiTHUX 1,5 8
BJIaCTMBOCTEN (pepOoMarHeTuka’.
«Onrukay»
Jlabopatopna pobGotra 5 "BusHauenHs  koedillieHTY 0,5 6
3aJIOMJIEHHSI CKJIa 3a IOTIOMOT0I0 MiKpOCKoITy .
JIaboparopHa po6oTa 6 "Bu3HaueHHS JTOBXUHH CBITIOBOL 0,5 4
XBUJTI 32 IOTIOMOTOI0 AU(PPaKIiifHOT IpaTKu”
JlabopaTtopHa poOoTa 7. " Buznauenns cranoi Credana- 1,5 8
Boabimana".

Pazom: 8 42

JlaGopaTopHi 3aHATTA MNPOBOAATHCA Yy ¢i3MuHMX Jabopatopisix 3  «MexaHIKu» Ta
«MonekymnsipHoi Qi3UKH 1 TEpMOIUHAMIKNY, «ENEKTpUKH Ta eleKTpoMarHeTu3smMy» , «ONTHKN»
Ha 1abopaTopHOMY OONaJHAHHI, OMUC SKOTO HABEIEHUH Yy BIAMOBIIHUX METOJWYHUX BKa3iBKaX
110 TabopaTOpHUX POOIT.

Iepeaik sadoparopiii: Jlaboparopis ¢izuku kadeapu 3araabHOT Ta TEOPETUUHOT PI3UKU
OJIEKY.
1. JTaboparopii — ayn.303, ayn.302 (HaBuasibHO-1a00paTOPHUNA KOpITyC 2).
[Tepenik mabopaTopHOTO 00JIATHAHHS:
Ob6nannanHs —¢i3uuHi npuiIaau sadopatopii Gpi3uky Kadenpu 3arajbHOi Ta TEOPETUYHOT
Gbi3uKn.

Koncynpramii: Caiit kadenpu 3arampHoi Ta Tteopernunoi ¢isuku OJIEKY. URL:
www.dptl2s.odeku.edu.ua Buxmagau: Cimmernpka JI.M. (milapolonskaa@ukr.net), srigao 3
rpadikoM KOHCYJbTallii, 3aTBEp/KEHUM Ha 3aciiaHHi kadenpu: moHeniiok 3  16.10
(aym.302(2)).

IIpizBume i mo 6aTHKOBI BUKJIagaya, JHI THXKHS Ta 9ac 3a PO3KIIaoM Iap akaJeMiYHHX TOAUH, ayJUTOPIs.



mailto:kuda2003@ukr.net
http://www.dpt12s.odeku.edu.ua/

2.2. CamocrTiiiHa po0oTa CTy/IeHTa Ta KOHTPOJIbHI 3aX011

Kon 3aBaannas Ha CPC Ta KOHTPOJIBHI 3aX0H KinbkicTb Crpok
MOZYJIS TOJIVH MIPOBEICHHS
CPC (cemectp,
THK]ICHD )
3M-JI0 | BukoHaHHs MOAYJIBHOI TECTOBOI KOHTPOJIBHOI 5)
po6oTH (000B’I3KOBHIN) 5
3M-JI1 | Camoctiiine BuBuYeHHS Mmarepiany “Cunum B 25
MexaHini” 3 Temu 1. 5
Camocriiine BUBUYEHHs Marepiany 1m.9.2. remu 9.
BukoHaHHd MOIYJIbHOI TECTOBOI KOHTPOJBHOL
pobotu (000B’I3KOBUHN)
3M-JI2 | CamocTiiiHe BUBYEHHS MaTepiany m.2.2. Temu 2. 25
BukoHaHHS MOZIYJBHOI TECTOBOI KOHTPOJIBHOI 5)
po6oTHu (000B’I3KOBHIN)
3M-JI3 BukoHaHHd MOIYJIBHOI TECTOBOI KOHTPOJBHOL 25
po6oTH (060B’I3KOBHUIA) 5
3M-I11 | IlinroroBka (obopmieHHs) MarepianiB 42
nabopaTopHOi poOOTH (000B’I3KOBUIA).
ITinroroBka f0 icnuty (060B’A3KOBUI) 20
Pazom: 162

HactanoBHa Jeknisi — 2 ayJIuTOpHI TOAMHU (32 PO3KJIAJOM HACTAHOBHOI cecii). Buknaoau:

Koncyabramii: Buknanau: Kynamkina Jlapuca Cepriisua (e-mail: kuda2003@ukr.net)

Caiit kadenpu 3aranpHoi Ta Teopernynoi ¢izuku OJJEKY. URL: www.dpt12s.odeku.edu.ua.
JIH1 TOKHA: 3TiIHO 3 TpadiKoM KOHCYIbTAIlil, 3aTBEp/KEHUM Ha 3acifianHi kadeapu:

BiBTOpOK 3 16.05. Aynuropis 303 (HJIK Ne2)

Tlpizsuwge i no 6amvkosi GuKIAOAUA, OHI MUICHS MA 4AC 3a PO3KIAOOM NAP AKAOEMIYHUX 200UH, AYOUTNOPIL.

Ha HacraHoBHiil Jieknii CTyaeHTaM JOBOJATBHCS 3arajbHUM OIJISA Ta OCOOJMBOCTI
BHUBUYEHHSI HAaBYAJIbHOI AMCLMUIUIIHY, OTJIAJ POrpaMy HaBYAJIbHOI AMCUMILIIHY, B T.4. Tpadik il
BHUBUEHHS, Nepeik 0a30BUX 3HAHb Ta BMIHb (KOMIETEHTHOCTI), OIJIS] 3aBJlaHb HA CaMOCTIHHY
poboty, rpadik Ta ¢GopMH iX KOHTpOIIO, (POpPMHU CHIIKYBaHHA 3 BHKJIaJaueM IiJl dYac
CaMOCTIHHOTO BUBYEHHS JWUCLUUIUIIHM, Ipadik OTpUMaHHS 3aBllaHb, BIJOMOCTI HpPO CHUCTEMY
JIOCTYIy J10 HaBYAIbHO-METOJUYHUX MaTepiajiiB, y TOMY YHMCI1 4epe3 perno3uTapiil enekTpoHHOi
HaBYAIbHO-METOJUYHOI Ta HAYKOBOI JIITEpaTypH Ta CHUCTEMY JUCTAHLIHHOTO HaBYAaHHS
YHIBEPCHUTETY TOLIO.

Koncyabrauii — 8 roqun:

Buknanau: Kynamkina Jlapuca Cepriiaa (e-mail: kuda2003@ukr.net)

Caiit kadenpu 3aranpHoi Ta Teopernunoi ¢izuku OJJEKY. URL: www.dpt12s.odeku.edu.ua.
JIHI THXKHA: 3TiAHO 3 TpadikoM KOHCYJIbTallil, 3aTBEp/PKEHUM Ha 3aciaHHi Kadenpu:

BiBTOpOK 3 16.05. Aynutopis 303 (HJIK No2)

Ipizeuwe i no bamvko6i UKIA0AYA, OHI MUIICHS MA YAC 30 POZKAAOOM NAP AKAOEMIUHUX 200UH, AYOUMOPIs.

Sxiro pe3ynpTaTH OMAaHYBaHHS HAaBYAIBHOI JAUCHUIUIIHU MPOTITOM CaMOCTIMHOI poOoTH
CTYJICHTOM € HE3aJIOBIIbHUMH, BUKJIQJa4 PEKOMEHJYE TaKOMY CTYJEHTY B3ATH Y4YacTh ¥y
KOHCYJIbTAIIMHIN cecii, M Jac SKOi BHKJIaJa4 MOXeE TUIaHyBaTH OyAb-sSKi BUAM HaBUAIBHOI
po0OTH, SIKI JO3BOJISIFOTH CTY/IGHTaM SIKICHIIIIE OMaHyBaTH MaTepial HaBYAJIbHOI JUCIHUILIIHA Ta
HiBUIIUTH PIBEHb CBO€] MPAKTUYHOI MIATOTOBKHU 3 Iii€l aucrumiinu. B mux cecisix O6epyTh
y4acTh CTYIAEHTH, SKI HE MalTh MOXJIMBOCTI CaMOCTIMHO OMaHyBaTH 3aBIAaHHSIMU Ha
CaMOCTiiiHy po6oTy a00 MaroTh Oa’kaHHS BUKOHATH NMPAKTHYHY YAaCTHHY CaMOCTiHHOI poOoTu
I1]] KEPIBHUIITBOM BHUKJIaJava.

B Zoom ¢opmari (3 nonepeaHiM y3roKeHHIM Yacy 3yCTpidi BUKIJIagaya 31
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cryaentamu):https://usO5web.zoom.us/j/3137444960?pwd=a2ljOFV6CcOEXY zREcEhsaUhvRVh
DUTO9.

[Tix wyac camocTiiiHOI POOOTH CTYAEHT Ma€ MOJIMBOCTI CHINIKYBaHHS 3 BHUKJIaJaueM
VHIBEpCUTETY, SKUH BHKJIAJa€ If0 HaBYaJIbHY JUCIUILIIHY, 3a JIOIIOMOrOK 3aco0iB
enextponnoro (e-mail: kuda2003@ukr.net). 1 moOinbHOro 3B’s3Ky Ta/abo y cucremi E-
naBuanus (http://dpt12s.odeku.edu.ua/).

HeydacTte cTyneHTa y KOHCYIBTAIlIHHUX CECisIX HE TO3HAYAETHCS Ha OIIHIOBAHHI HOTO
HaBYaIBHUX JIOCATHCHb BUKOHAHHS HABYAIBHOTO IUJIaHY.

OPT'AHIBAIA TIOTOYHOI'O TA NIJCYMKOBOI'O KOHTPOJIIO 3HAHb

MeToMka MOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIFO 3HAaHb PETJIAMEHTYE OpTaHi3allifo
KOHTPOJIIO PiBHS 3HaHb, BMiHb Ta HAaBUYOK, HAOyTUX CTYyJE€HTAaMHU IIPH BHBYCHHI PO3[ILIiB
JTUCITUILITIH, siKi BuBYatoThes B OJEKY 3rinHo 3 HaBUaIhHUM ILUIAHOM Ta poO0dY0i mporpamu.

OcBiTHi# TpoIiec 3a 320YHOI0 (POPMOIO HABUAHHS CKJIAIA€ThHCA 3:

- HACTAHOBHOI JIEKIIIi;

- KOHCYJIbTAIIIHOI cecii, Mmij1 4ac IKOT MOKYTh TPOBOJAUTHUCS KOHCYJIBTAIIIT TOIIIO;

- JIpyroi YaCTHHHM 3aJIKOBO-€K3aMEHAIIIHOI CecCii, i Yac SKOi BUKOHYIOThCS JTa00paTOpHi
po6oTH (3a MOTpeOu Ta 3M1HCHIOIOTHCS CEMECTPOBI KOHTPOJTIOIOU] 3aX0/IH );

- CaMOCTIMHOI pOOOTH CTyJEHTA 3 ONIAHYBAHHS TEOPETUIHUM Ta IPAKTHYHUM MATEPiaioM i
BUKOHAHHS IHINUX 3aBJiaHb HAa CaMOCTiIHHY poOOTYy 3TiJIHO 3 MPOTrpaMor) HaBYAIBHOI
JUCITUTUTIHA TTPOTSATOM HaBYAILHOTO ceMecTpy abo poKy.
dakTryHa cyma OaliB, Ky OTpUMA€E CTYNCHT 3a KOXHHUUA MOJIYJIb CKIIQJIA€ThCS 13

MiJICYMKIB BHKOHAHHS 3alUIAHOBAHWX KOHTPOJBHHUX 3aXOiB, BPaxOBYIOYM CBOE€YACHICTH
BUKOHAHHS CTYICHTOM TpadiKy HaBYaIbHOTO TPOIIECY.

MeTtoauka npoBegeHHS TA ONIHIOBAHHS KOHTPOJIbHOIO 3axoay aus 3M-J10, 3M-JI1, 3M-JI2

Opranizaiisi KOHTPOJIO 3HaHb CTYJEHTIB MOOy/J0BaHA 3a HAKOMHYYBaJIbHO-MOJYJIbHUM
OPUHIUIIOM 3TiJHO BHMOI jaitouoro B yHiBepcuteri Ilomoxenns «IIpo mnpoBeneHHS
MiJICYMKOBOTO KOHTPOJTIO 3HaHb CTYJICHTIBY.

dopMaMu KOHTPOJIO 3aCBOEHHS TEOPETUYHMX 3HAHb IMiJ] 4Yac JIEKIIMHUX 3aHsATh
(MOTOYHUI KOHTPOJIb) € MOJIYJIbHI KOHTPOJIbHI POOOTH 3a KOXXHUM 3MICTOBHMM MOJAYJIEM
(BHYTpIIIHBO CEMECTPOBHI KOHTPOJIb), CKJIAJaHHs ICIUTY (MiICYMKOBa aTecTallis).

Bapiantu MonynbHUX KOHTPOJIBHUX POOIT MICTATh 3alIUTAHHS Y TECTOBOMY BUIJISIL.
KoxHa BipHa BiANOBIIb OIIHIOETHCS y 1 6an. MakcumanbHa KiTbKiCTh OaliB 32 BUKOHAHUH
BapiaHT KO’KHOI MOJ1YJIbHOI KOHTPOJIbHOI pOOOTH CTaHOBITH:

3M-JI0 - 20 6amiB, 3M-JI1 - 20 6aniB, 3M-JI2 - 20 6anis, , 3M-JI3 - 20 GaniB

MakcumainbHa KUIBKICTb 0ajiB, SIKY CTYJI€HT MOKE€ OTPUMATH 3 JEKL1HHOT YaCTUHHU,
cknanae 80 Gais.

1.MeToauka npoBeeHHs TAa OWiHIOBAaHHS KOHTPOJBLHOTO 3axoay 3M-JI0.

Monyneaa koHTponbHa pobota MKPO mnpoBomuthes y TtecroBomy (opmari 1o
3aBEpIICHHIO ONpALIOBaHHS MaTepiaiB JIEKIIMHUX 3aHATh. MojylbHa KOHTpOJIbHA poboTa
cknamaeTses 3 20 TECTOBUX 3aBIaHb, SKi OXOIUIIOIOTH BCI TEMH JAHOTO MOAYJS HaBYAIIbHOT
nucturriag. OIiHKa 32 TpaBUJIBHY BIIMOBIIb HA OJHE MUTaHHS — | 6an. MakcumalibHa OITliHKa
32 BUKOHAHHS MOJYJIBHOT KOHTPOIBHOI poOoTH HopiBHIOE 20 Oanam.

2. MeToauka npoBeeHHs] TA OI[IHIOBAHHSI KOHTPOJIbHOT0 3axoxy 3M-JI1.

MonyneHa koHTpodbHa pobota MKP1 mpoBomuthes y TecroBomy dopmari 1o
3aBEpIICHHIO ONpALIOBaHHS MaTepiaiiB JIEKIIMHUX 3aHATh. MoaylbHa KOHTpOJIbHA poboTa
ckiamaeTbess 3 20 TECTOBUX 3aBIaHb, SKi OXOIUIIOIOTH BCI TEMH JAHOTO MOAYJS HaBYAIIbHOT
nucturTiag. OIiHKa 32 TpaBUIbHY BIJIMOBIIb HA OJHE MUTaHHSA — | Gan. MakcumalibHa OIliHKa
3a BUKOHAHHS MOJYJIBHOI KOHTPOJIbHOI poOOTH nopiBHIOE 20 OGamam.
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3. MeToauka nNpoBeeHHs] Ta OLIHIOBAHHSA KOHTPOJBLHOIO0 3axoay 3M-JI2.

MonynsHa KoHTposIbHA po6oTa MKP2 npoBoauTthest y TecToBoMy (hopmaTi 1Mo 3aBEPIICHHIO
OTIpAIIOBaHHS MaTepialiB JIEKUIHHUX 3aHATh. MoaylibHA KOHTPOJIbHA poOoTa cKiagaeTses 3 20
TECTOBHX 3aBJIaHb, SIKI OXOIUTIOIOTh BCl TEMH JAHOTO MOAYJSl HaBYaidbHOI quciuruiid. OmiHka
3a TMpaBUIBHY BIAMOBIAL HAa OJHE MuUTaHHA — | Oan. MakcumanbHa OIIHKA 32 BHUKOHAHHS
MOAYJIBHOT KOHTPOJIBHOI poO0TH nopiBHIOE 20 OaytaMm.

4. MeToauKa NpoBe/eHHS Ta OLiIHIOBAHHS KOHTPOJIbHOIO0 3axoay 3M-JI3.

MonynbsHa KoHTpoJIbHA po6oTa MKP2 npoBoauTthcst y TecToBoMy (hopMaTi 1Mo 3aBEPIICHHIO
OTIpaIIOBaHHA MaTepialliB JIEKUIHHUX 3aHATh. MOaylibHA KOHTPOJIbHA poOoTa ckiaaaeTses 3 20
TECTOBHX 3aBJlaHb, SIKI OXOIUTIOIOTh BCl TEMH JTAHOTO MOAYJS HaBYaIbHOI AucUUIUIIHY. OLiHKa
3a TpaBUIBHY BIAMOBIAL HAa OJHE MUTaHHA — | Oan. MakcumanbHa OIIHKA 32 BHUKOHAHHS
MOAYJIBHOT KOHTPOJIBHOI poO0TH nopiBHIOE 20 OaytaMm.

5. Metoauka npoBeaeHHsI Ta OLIHIOBAHHS KOHTPOJBHOTrO 3axoay aiasa 3M-I11

DopMOI0 KOHTPOJIIO MpakTHIHOTo Moyiito 3M-II1 e mepeBipka opopmieHHsT MaTepiaiB
BHUKOHAHOT J1abopaTopHoi poboTu. Bcroro 3a nmpaktudri (JlaGopaTopHi) 3aHATTS CTYJSCHT MOXKE
orpumaru 20 6aJiB.

JlabopaTopHl 3aHATTS MNPOBOAATHCS y Jiaboparopisix (i3uku Kadeapu
3arajgbHOi Ta TeopeTndHol ¢i3uku. Ilpumagu Ta naboparopHe o00agHAHHA

BKa3ye€ThCSl Y METOAMYHMX BKa3iBKax Kadeapu 10 KOXKHOI KOHKPETHOI pOOOTH.
6.MeToauKa NpoBeJeHHS TA OLiHIOBAHHS iCIUTY

KoHTponb MOTOYHMX 3HAaHb BUKOHYETHCS Ha 0a3l KPEIUTHO-MOAYJIBHOI CHUCTEMH
opraizanii HaB4aHHA. [liICyMKOBUM KOHTPOJIEM € iCITUT.

Mna Oenmnoi ¢opmu Haguamms AOMYCK 1O ICIUTY 3a MIACYMKaMH MOIYJIBHOTO
HAKONMUYYBAJIBHOTO KOHTPOJIO periiaMeHTyloThcsi 1. 2.4 [lonokeHHs TMpo MpOBEIEHHS
MiJICYMKOBOTO KOHTPOJIIO 3HAHb CTYACHTIB, a caMe, CTYIEHT BBAXKAETHCA IOMYHICHUM O
MiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3 KOHKPETHOI HaBUalIbHOI AMCIHIUIIHHU, SIKIIO BiH
BHUKOHAB BCl BUJU POOIT, mepeadadeHi poOoy00 HaBYAIBbHOIO MTPOrpaMol0 JUCIUILIIHU 1 HaOpaB
3a MOJIJIbHOIO CHCTEMOIO cyMy OaiiB He MeHe 20 GaliB 32 MPAaKTUYHY YaCTUHY U CLUILIIHU
(15 icury).

Cymu 6aniB, SiKi OTpUMaB CTYJIEHT 3a BCIMa 3MICTOBHMMH MOJYJISIMM HaBYaJIbHOI
JTUCHUIIIIHU, (OPMYIOTh IHTETPaJIbHY OI[IHKY MOTOYHOT'O KOHTPOJIIO CTYyACHTa 3 HaBYAIbHOI
TUCIUILTIHK. BOHA € MiCTaBoOO A TOMYCKY CTyJEHTa A0 ICUTY. B iHIIOMY BUMAIKy CTYIEHT
BBKAETHCSI TAKUM, [0 HC BHKOHAB HABUAIBHOTO TUIAHY JHUCIUILUIIHHU, 1 HE JIOMYCKAETHCA IO
ICIIUTY.

3aranpHa KUTBKICTh OaiiB MiJCYMKOBOTO KOHTpOJtO ckianae 100 6asis.

[TincymkoBHii cemMecTpOBUN KOHTPOJb nependayae 181 (OpMH OLIHIOBAHHS YCHIIIHOCTI
3aCBO€HHS CTYZEHTOM HaBYAJIbHOTO MaTepialy AUCLUHUILIIHY:

- KUIbKICHA OIliHKa (0aJl yCiNIHOCT1);

- sIKICHA OIIiHKa.

MeToanKka BU3HAYEHHS 3araJbLHOI eK3aMeHaliiiHoT OIliHKH.

s Oennoi opmu HasyanHs CTYNACHT, SKUW HE Ma€ Ha TOYATOK 3aJliKOBO-
eK3aMeHalllifHoi cecii 3a00proBaHOCTI MO MUCIUILTIHI, [0 3aBEPIIYETHCS ICIIUTOM, CKIIAJae
NMUCHMOBHUH ICTIUT 3a 3aTBEP/KEHUM PO3KIIAZOM Ta MPOIEAyporo, sika Bunucana y mm. 2.7-2.10
[TonmoskeHHs MPO MPOBEACHHS MiJICYMKOBOTO KOHTPOJIO 3HAHb CTY/IEHTIB, MPUUYOMY 3aralbHUN
Oay yCHINIHOCTI 3 MAWCIUIUIIHU € YCepEeOHEHWM MIXK KIJbKICHOK OIlIHKOK IMOTOYHHX
KOHTPOJTIOIOYHX 3aXOJiB Ta KiUTBKICHOIO OI[IHKOIO, OAEPKAHOK CTYJASHTOM Ha ICIUTI; AKIIO X
KUIbKICHA OITIHKA, OJIep’KaHa CTYJEHTOM Ha icruTi, MeHIre 50% Bijg MaKCUMaJIbHO MOXJIHBOI, TO
3arajibHU# 0aJl yCHiIIHOCTI JOPIBHIOE Oaly YCIIIIHOCTI Ha ICTIHTI.

Ex3zamenamitinauii OleT MICTUTHh 25 TECTOBHMX 3aBJaHb. MakcuUMajibHa OI[IHKa 3a
MpaBWIIbHI BiJIMOBiAl HA Bcl muTaHHs ckiagae 100 6amis.

bamu ycmimHOcTi (y BiACOTKax), AKi CTYIEHT OTPUMAaB 3a TMIJCYyMKaMH  ICIIHUTIB
MepPeHOCIThCS A0 Tpadu 4 3aiKOBO-€K3aMeHAIIHINA B1JIOMOCTI.
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3rinno 3 n 1.3 «llonmoxxeHHst mpo Kputepii omiHKM 3HaHb cryaeHTiB B OJJEKY»
mpolieaypa MPOBEACHHS ICIUTY, MaKCUMallbHa KUIBKICTh 0alliB 32 KOKHE MTUTAHHS Ta 10 O11eTy
B I[IJIOMY, JIOBOJMTHCS JIO BiJIOMa CTY/ICHTIB HA TIOYaTKy CEMECTDY.

Hakonuuena mifcymMKoBa OIlIHKa 3aCBOEHHS CTYIEHTOM 3a04YHOiI (OpMU HaBYAHHS
HABYAIILHOT TUCHUTIUTIHA PO3PAXOBYETHCS ISl TUCIUILTIH, IO 3aKIHIYIOTHCS ICITUTOM, SIK:

I10 = 0,50I1K + 0,5(0O3E + OM).

ne:
OIIK — xinmpkicHa oriHKa (y BiJICOTKAaX BiJl MAaKCUMaJbHO MOJKJIMBOI) 3aXOJy ITiJICYMKOBOTO
KOHTPOJIIO;
O3E — kinbKicHA o11iHKa (y BIJICOTKaX BiJ] MAKCUMAJIbHO MOJKJIMBOT) 3aXO0/I1B
koHTpoito CPC mix yac npoBeeHHs ayIMTOPHHUX 3aHSTh;
OM - kinbKicHa oIiHKa (y BiJICOTKaX BiJl MaKCHUMaJIbHO MOXUIMBO1) 3axojiB KoHTpodto CPC y
MIXKCECIHHHIA TTepio/.
OpepxaHa HaKOIMYeHa IiJICYMKOBAa OI[IHKa BHCTaBISETHCS BHUKJIQJadeM Y 3aliKOBO-
€K3aMeHaIliifHy BiJIOMiCTh BCTAHOBJIEHOTO 3pa3Ka.

3axolM CEMECTPOBOrO KOHTPOIO (3amiku abo €eK3aMEeHHM) MOXYTh MPOBOJUTHUCS 3
BUKOPHCTAHHSM CHCTEMH €-HAaBYaHHS;, y I[bOMY pasi MepeliK LuX 3aliKiB Ta €K3aMEHIB
BHU3HAUYAETHCS HAKa30M MO YyHiBepcuTeTy. [lincyMKkoBuii KOHTPOJb (ICHUT) 3 AMCUUILIIIHU
IPOBOJUTHCA B TEPIOJ 3aliKOBO-EK3aMEHALIWHOI cecii 1 CKIaNa€eTbcs 3 TECTOBUX 3aBlaHb
3aKpUTOTO THIY, SIKI MOTPEeOyIOTh BiJ CTYAEHTa BHOOPY MPAaBHIBHUX BIANOBIACH 3 YOTHPHOX
3aMpOINOHOBAHMX Y 3aIlIUTaHHI.

SIKI10 CTYIeHT OTpUMAaB Ha ICIIUTI HE3aI0BUIbHY OIIHKY, 200 HE MaB JIOMYCKY JI0 iCIIUTY,
BiH MICHA JIKBiTaIil CBO€l 3a00pProBaHOCTI MPOXOIUTH TECTYBAaHHS Ha KOMicii 1Mo TecTtax Ha
0a30Bi 3HAHHS Ta BMiHHSL.

Ominka 3a iCIUT € cepeTHbOapu(PMETUIHOIO 3 OIIHOK Y BiJICOTKAX 33 KOYKHE TTUTAHHS.

[lkana mepexoay BiJl OLIHOK 3a HamioHaJbHOIO cucteMoo 10 cucremu €KTAC
HaBeJleHa y TaOIuIIL:

KpuTepii oriHtoBaHHS ek3aMeHaliiHuxX pooit 3a cuctemoro ECTS ta cuctemoro yHiBepcurery

) Busnauenus 3a cucTeMOIO
3a mKkanoro 3a HallOHAILHOIO HiBEDCHTET
ECTS CHCTEMOIO YHIBEP y
(y BiaCOTKaXx)
BIIMIHHE BUKOHAHHS JIAIIE 3
A 5 (BiAMiHHO) HE3HAYHOIO KUTBKICTIO 90 - 100
IIOMUJIOK
BUIIIE CEPEOHBOIO DPIBHI 3
B 4 (n106pe) He cepen p 82 - 89

KiJJbKOMa TIOMUJIKAMHU

B 3araJibHOMy  IpaBHJIbHA
C 4 (moOpe) poboTa 3 MEBHOK KIJTBKICTIO 74 -81
rpyOuX MOMMUIIOK

HETOraHo, aje 31 3HAYHOIO

D 3 (3a10BUIBHO) N 64 - 73
KUTBKICTIO TOMHJIOK
E 3 (3a10BUIBHO) BUKOHAHHS 33/I0BOJIbHSIE 60 - 63
MiHIMQJILHUM KPUTEPIsSIM
FX 2 (He3a/I0BLIBHO) 3 MOKJIMBICTIO TIEPECKIACTH 35-59
= 2 (He3aI0BITHHO) 3 000B’S3KOBHUM TOBTOPHUM 1-34

KypCOM HaBYaHHS
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3. PEKOMEHJIALII 10 CAMOCTIWHOI POBOTHU CTY/IEHTIB

3.1. Moayas 3M-J10. Hyb0BHi MOAYJIb 3 MEXaHIKH.

3.1.1. [losuanusa

Tema 1. Kinemamuxa mamepianonoi mouku ma meepoozo mina.

OCHOBHI MOHATTS KJIACMYHOI MEXaHIKM — MaTepiajbHa TOYKa, TBEPAE TiJIO, CYIIJIbHE
cepenoBume. Cuctemu Bigmiky. CepenHss Ta MHUTTE€BAa IIBHIKICTb. lIpuckopeHHS,.
HepiBHOMIpHHIT pyX TOUKH y3[I0BX TOBIIBHOI TpaekTopii. Po3kman pyxy TBepaoro Tina Ha
CKJIQZIOBI: TOCTYNMaJbHUNA Ta OOEpPTaNbHHMMA. 3B’SI30K MK JIIHIMHUMH  Ta KyTOBUMH
3MIHHUMH.

[Tpu BUBYEHHI TeMU 3BEPHYTH OCOOJIMBY yBary Ha Taki MUTaHHS:

PeyoBuna Ta mone sk (GopMu iCHyBaHHS MaTepii; MEXaHIYHUN pyX SK HalmpocTimii
dopma pyxy Matepii. Di3udHI MOJIEII, 0 BUKOPUCTOBYIOTHCSI B MEXaHilll (MaTepiajabHa TOYKA,
a0CONIOTHO TBEple TUIO); BUAM MeXaHIyHOro pyxy. KiHemaTuuyHi XapakTepUCTUKU PYXY,
3BSI30K MDK JIHIMHUMH Ta KYTOBUMH XapaKTepUCTUKAMH pPyXy. 3aKkOH pyxy Hpu
OPSIMOJIIHIHHOMY pIBHOMIpDHOMY Ta piBHO3MIHHOMY pyci. CkiIaloBi TPHUCKOPEHHS IpU
KPUBOJIHIHHOMY pyci, 1X (hi3HIHHIA 3MICT.

VYCBIIOMUTH MOJIMBICTh TPEACTABICHHS pPyXy TBEPAOro Tida SIK CYKYITHOCTI
MOCTYMAIBHOTO Ta 00EPTaIbHOTO PyXy Ta BUKOPHUCTAHHS JIHIMHMX Ta KYTOBHUX 3MIHHHX IS
OIUCY LIUX BUJIIB PYXY.

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

3.1.2. Ilumanns o camonepegipku

1.* o Ha3uBarOTh MaTepialbHOI TOUKO? YoMy B MeXaHiIli BBOJAATh TaKy MOJAEIb?

2.* Illo Take cucrema BiUTIKY?

3.* Slke piBHSHHS Ha3WBAIOTh KIHEMATUYHUM PIBHSIHHSAM pyXy MaTepianbHol Touku? BekTopHa
Ta cKajsipHa (opMa I[bOTO PIBHSHHS.

4.* IIlo Take BekTOp mepemimeHHs? YuM BIAPIZHAIOTHCSA NUISIX Ta mepemMimeHHs? Ska 3
BEJIMUMH € 3aBX/I1 OUIBIIOI0 32 MOJYJIEM MPU KPUBOJIIHIHHOMY pycl Tina?

5.V skomMy BUNa/IKy BETMYUHU NULIXY Ta MEPEMILIEHHS CIiBIaIal0Th?

6.* JlaiiTe 03HAUEHHS CEpEeIHBOI MBUAKOCTI 1 CEPeTHBOTO MPUCKOPEHHS, MUTTEBOT MIBUIKOCTI 1
MHUTTEBOTO TIPUCKOpPEHHA. SIK BOHM HampaBlieHi? B SKUX OIWHUIIIX BHUMIPIOIOTBCS Y
MiKHapOIHIi CHCTEMI OJTUHUIIB?

7.* 3anumiTh KIHEMaTUYHUHM 3aKOH pyXy Y BHMAJIKy pIBHOMIPHOTO Ta pPIBHO3MIHHOTO
IOPSAMOJIIHIHHOTO PyXy MaTepiaabHOi TOUKHU. SIKi rpadiku 3ajJeKHOCTI MIBUAKOCTI Ta KOOPAUHATH
B1J1 4aCy BI/IMOBIAIOTh KOKHOMY 3 HUX?

8.* Illo xapakTepusye TaHTEHIlalbHA CKJIaJ0Ba IMPHCKOPEHHs? HOpMajbHa ckianoBa? Sk
HampaBJieH1 1X BeKTopu? ki ix Moaymi?

9. Yun MOXIMBHUH pyX, NpU SKOMY BIJICYTHE HOpPMajbHE MpHCKOpeHHs? TaHreHuianbHe
npuckopeHHs? HaBeniTe mpukiaau.

10. Yum € npuckopeHMM pIBHOMIpHMH pyX Tija mo koiy? Y BHIAQAKY MO3UTUBHOI BiANOBiAL
YKaXIiTh HANPsIM MPUCKOPEHHs. SIK BU3HAYAETHCS HOTO BENWYHHA?

11.* 3a skuM OpPaBUIOM BHU3HAUYAETHCA HANPSM BEKTOpa KYTOBOI IIBHMJIKOCTI MaTepialbHOI
TOYKH, 10 pyXaeTbes Mo koiy? Sk floro 3HaueHHs 3B’s3aHe 3 JIHINHO MBUAKICTIO?

12. Sk nanpaBieHUN BEKTOp KyTOBOTO NMPUCKOPEHHS Y BUMAJAKY OOEpTaHHS Tila BiJIHOCHO
HEPYXOMOi OCl: a) IPUCKOPEHOT0; 0) YITOBUTLHEHOTO?

(* - muTaHHs 171 caMoIepeBipKU 0a30BUX Pe3y/IbTaTiB HABUYAHHS -3HAaHb, BMiHb, HABHYOK).
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3.2. Moayas 3M-JI1 «Mexanika. MosekyJsipHa (pi3MKa Ta TEPMOJAMHAMIKA»

3.2.1. [losuanus

Tema 1. [lunamixa mamepianoHoi mouku, cucmemu mamepiaibHUX mo4ox.

IMmyapc Ta MOMEHT IMITyJIbCy TOYKM 1 CHCTEMH MaTepialbHUX TO4ok. Cuiu B
Mmexanwuili. PiBHsHHA pyxy. LleHTp mac.

[Tpy BUBYEHHI TeMM 3BEpHYTH yBary Ha Taki NHUTaHHSA: 3aKOHM HbIOTOHA; MpUHIMIT
HE3AJIeKHOCTI /i CHUJI; PIBHAHHS PyXy MarepiajbHOI TOYKHM Ta CUCTEMH MaTepiallbHUX TOUOK.

Crnig ycBIIOMUTH, IO HA PyX OKPEMOIo Tijla BIUIMBAIOTH yCi CHUIW (K 30BHIIIHI, TaK 1
BHYTpIIIHI), IO JiIOTh Ha HBOTO, B TOW Yac, SIK pyX CHUCTEMH TiJl (MarepialbHUX TOYOK)
BU3HAUYAETHCS JI€I0 TIUIBKA 30BHIMIHIX CHJI. 3 OCTAaHHBOIO BHUIUIMBAE 3aKOH 30€peKEHHS
IMITYJIbCY 3aMKHEHO1 CHCTEMH.

[Ipu camocTiiiHOMY BUBUEHHI MUTaHHS PO CUJIM B MEXaHIIl 3BEpHYTH yBary Ha (izuuny
NPUPOJY CHI TEpTS Ta MPYKHOCTI, BIAMIHY MK CYXHM Ta B’SI3KHM TEPTSIM; MiX CHIIOIO
TSDKIHHS Ta Barolo Tijia. 3HaTH BUPA3y, IO HAIAIOTh BEJIMYUHY BiATIOBIIHUX CHIL.

Jimepamypa [1, 2, 3, 4, 9]
Tema 2. /lunamixa meepoozo mina. 3aKoHu 306epeirceHHs.

2.1. MoOMeHT cuiii, MOMEHT IMITYJIbCY BIJTHOCHO TMOJIOCY Ta oci. MoMeHT iHepii.
Teopema llteiinepa. PiBHSHHS pyXy TBEpIOTrO Tija.

2.2. I3051b0BaHl cUCTEMHU. 3aKOHM 30€pEeKEHHsS IMIYJbCy Ta MOMEHTY IMITYJIbCY.
Po6ota cun. [lorenuianbui cunu. [loTeHiiaapHa 1 KIHETUYHA eHEpris. 3aKOH 30epeKeHHs 1
NEPETBOPEHHS €HEprii B MeXaHilli. 3aKOHU 30€peKeHHs NpU 3ITKHEHHI Tul. PeakTuBHUI
pyx. PiBHsaHHSI MemepchKoro.

[Tpu BUBYEHHI 3aKOHY TUHAMIKH 00€PTAIBLHOTO PyXy a0COIIOTHO TBEPAOIO Tijia 3BEPHITH
yBary Ha BEJIMYMHH, IO BXOJATH JO HBOTO: MOMEHT IiHepLii, WOro 3aleXHICTh BiJ
TE€OMETPUYHUX BIACTUBOCTEH Ta MOJOXKEHHS OCi 00epTaHHs; MOMEHT CHJIM T MOMEHT IMITYJIbCY
BITHOCHO TOJIOCY Ta Oci oOepTaHHA. 3aKOH 30€peXEeHHS MOMEHTY IMITyJIbCy. 3aCBOEHHIO
Marepialy MOXK€ CHpPUSITH YCBIJOMJICHHS aHajorii MK KiHEMaTUYHUMHU Ta JAUHAMIYHUMU
XapaKTepPUCTHKAMH, SIKi BHKOPUCTOBYIOTBCS JJISI OTHUCY MOCTYMAIBHOTO Ta 00€PTAIbHOTO PYyXiB
Tija.

ITpu BUBYEHHI MUTaHb M.2.2 NPUAUTITH YBary MUTaHHAM: poOoTa Ta ii 3aJeXKHICTh BiA
HaIpsIMy CUJIM BITHOCHO IEpEeMIIeHHs, KIHETHYHa eHepris Ta ii 3MiHa (Teopema Mpo KiHETHYHY
€Hepriioo); MOTeHILiadbHa €Hepris. YCBIAOMUTH PI3HULIO MK MOHATTSAMH POOOTH 1 €Heprii;
KOHCEPBATUBHUMHM Ta JTUCUIATUBHUMM CUJIAMU. 3HATH YMOBH, 32 SIKUX 30€piraerbcs MexaHiuHa
€Hepris CUCTEMHU.

Jlimepamypa [1, 2, 3, 4, 9]
Tema 4. Inepuianvni i neinepuyiiini cucmemu 8ionixy. Cuau inepuyii.

[leperBopenns 'amines nis iHepHiiiHUX cucTeM BiIiKy. PIBHSHHS pyXy Ta 3aKOHU
30epeXeHHs B HeIHepIlaJIbHUX cucTeMax BiutiKy. Cunu inepuii. Binnentposa cuna inepuii,
cuna Kopioica, ix BIuB Ha T7100ambHI aTMOC(EPHI SIBUTIIA.

[lpyu BHBYEHHI TEMH YCBIJIOMHTH, 3 SIKOIO METOI0 Ta SIKUM CIIOCOOOM BBOZSTH CHIIH
1HepIil y HEIHepIalbHUX CHCTeMax BUIIIKY; SKHM BUIVISII Ma€ pIBHAHHA pyXy Tila B
HeiHepIianpHill cuctemi BiTiKy. Po3risHyTm cunm iHepii (BiALIGHTpoBa cuiIa Ta CHIIa
Kopiomica), mo aifoTh y cucTeMax BIUIKY, SIKI O0OepTaloThbCs; BIAMIHY MDK YMOBaMH iX
BUHHMKHEHHS; BIUIMB cii Kopiomica Ha pyX MOBITPSIHUX Ta BOJHHUX MOTOKIB.

Jlimepamypa [1, 2, 3, 4, 9]
Tema 5. Mexanika pioun ma 2asis.

Tuck y pimmaax i razax. 3akoH [lackamsa. 3akon  Apximena. [neampHa piguHa.
PiBasiHHS HemepepBHOCTI. PiBHsiHHS bepnymti. JlaminapHa Ta TypOyneHTHa Teuii. Yucio
Peitnonbaca. OOTIKaHHS TiJI.



14

[Ipu BUBYEHHI TeMHU 3BEpHYTH yBary Ha Taki INUTAHHS: TUCK; 3aKOHM TiJPOCTATHKH;
MOHATTS CTaIllOHAPHOTO TMOTOKY; BUKOPWUCTAHHS JIiHIA Ta TPYOOK Tedii IJis aHaizy pyxy
pinuaun  abo ra3y. PiBHsSHHA HemepepBHOCTI Ta piBHAHHA bepnysii. Jlaminapauii Ta
TypOyJIeHTHHI PeXXUMH Tedii B’A3K0i piIMHU; KpUTUYHE 3HaYCHHS uncia PeliHonbaca.

Jlimepamypa [1, 2, 3, 4, 9]
Tema 6. Enemenmu penamugicmcoKoi MexaHiKu.

[loctynatn cnemiansHOi Teopii BimHOCHOCTI. [leperBopenns Jlopenna Hacniaku 3
nepetBopeHb Jlopenma. [HrepBai. EnemenTn pensTuBiCTChKOI MUHAMIKH. PesiTUBICTCHKHIMA
iMiysbe. B3aeMo3B’ 430K MacH 1 eHeprii.

[Ipu BuBYEHHI TeMM 3BEPHYTH yBary Ha TakKi MUTAHHSA: MOCTYJIATH CIEUialIbHOI Teopil
BIJIHOCHOCTI; BIIMIHY TIepeTBOpeHb JlopeHia Bij mnepeTBopeHb [amisies; BiIHOCHICTh TOHSTTS
OJTHOYACHOCTI TMOJIN; MPOMDKKIB 4Yacy; IOBXWMHHU TiJI; YMOBH, 3a SIKMX OCHOBHMH 3aKOH
JUHAMIKU MaTepiaabHOI TOUKH 30epirae cBo GopMy (peNaTUBICTCHKHM IMITYJIbC). 3HATH 3aKOH
B3a€MO3B’SI3Ky MacH 1 €Heprii.

Jlimepamypa [1, 2, 3, 4, 9]
Tema 6. Moaekynapno-kinemuuna meopis i0eaibHUX 2a3ie

1.1.Tepmonunamiuni napametrpu. PiBHsHHS cTaHy. [3omponecu B iieaibHOMY Tasi.
OcHOBHE PIBHSHHSA MOJEKYJISIPHO-KIHETUYHOI Teopii raziB. CepenHsl KiHETHYHA EHEPris
Mosiekyn. Posmomin wmonekyn 3a mBuakocTsmMu (po3momin  Makcsenna). Posmomin
bonenimana, 6apomerpuyHa hopmyiia.

1.2 CepenHe 4mCIIO 3ITKHEHb 1 JOBXKHHA BIIBHOTO MpoOIry MoJiekyi. SBuima
NEePEeHOCy (TeMIONPOBIAHICTh, AU(Y3isi, BHYTPIIIHE TEPTH).

[Tpu BuBueHHi m.1.1 Temu 6 HEOOXigHO 3aCBOITH OCHOBHI ITOJIOKEHHS MOJICKYJISPHO-
KiHETHYHOI TeOopil; 3HATH OCHOBHI TEPMOJIMHAMIUHI MPOLIECH Ta PIBHAHHS CTaHY 11€aJIbHOTO Ta3y
(piBusHHS MenneneeBa — Knaneiipona). 3BepHyTH OCOONHMBY yBary Ha OCHOBHE DIBHSHHS
MosekynsipHo-kiHeTHuHoi Teopii (MKT), sike 3B’sA3ye TepMoaMHaMIYHI HapaMeTpu CTaHy
171eaJIbHOr0 a3y 3 XapaKTepPUCTUKAMH PYXY MOJIEKYI.

Cnig 4ITKO YCBIIOMHUTH 3MICT PO3MOJALTY MOJIEKYJ 3a MIBUIKOCTAMH (PO3MOILTY
MakcBena) Ta #oro 3ajiexHICTh BiJl TEMIEpaTypy; pPO3IMOJALT YACTUHOK Y MOTEHLIAIbHOMY MOJIi
(po3nonin bonbimana).  3Hatu GapomeTpuyHy GOpPMYIy Ta PO3YMITH MEXI ii BAKOPUCTAHHS Y
3B’A3KY 3 IPUITYLICHHAMH, 32 IKUX BOHAa OTPUMaHa.

Oco6nuBy yBary 3BepHyTH (11.1.2) Ha sIBHINA TIEPEHOCY, SIKI JI&KAaTh B OCHOBI BEJMKOL
KUJTBKOCTI IPUPOAHUX TA TEXHOJIOTTYHUX MPOILIECIB.

Jlimepamypa [1, 2, 3, 5, 9]
Tema 7. Ilepwuii 3aKon mepmoouHamiKu.

Brytpimas enepris. Temmora 1 poborta. Ilepmmii 3aKoH TepMOAMHAMIKH, HOTO
3aCTOCYBaHHS JI0 130TPOIIECIB.

Yucnao crymneHiB cBOOOAM MOJEKYJ. 3aKOH pPO3MOJULY €Heprii 3a CTyNeHsSMHU
cBoOou. TeruoemHicTh razy. AmiabaTHuil mpouec. PoGora imeanbHOro razy B pi3HUX
1301porecax.

ITpu BUBUEHHI MaTepiaiy 1i€i TeMH 3BEpHYTH yBary Ha MOHATTS ‘“‘BHYTPIIIHBOI eHeprii”
CUCTEMHM; Ha XapakTep po30iKHOCTEN JBOX croco0iB nepenayi eneprii (Temiora i podora). Crifg
YiTKO PO3yMITH Y YOMY MOJISrae BiMiHa (yHKIIT cTaHy BiJ QYHKIIT Ipo1ecy.

Cnig He TUIbKM 3HATH (OPMYIIIOBaHHS MEPUIOTr0 3aKOHY TEPMOJIMHAMIKM Ta HOro
PIBHSIHHS, aJIe i YMITH 3allMCaTH 1€ PIBHSHHS JUI1 KOXKHOTO BHIY TEPMOJUHAMIYHUX MPOLECIB
(130TepMIYHOTrO0, 130XOPHOTO0, 1300apHOIO Ta a/11a0aTHOrO).

IIpu BuBYEHHI a/11a0aTHOTO MPOLIECY 3BEPHITh yBary Ha Te, SIK 3MIHIOIOTbCS BHYTPIIIHS
EHeprisi Ta TemrepaTypa CUCTEMH IMpPH CTUCKaHHI Ta po3mupeHHi. [lopiBHsiiTe agiabaTHuil Ta
130TepMIYHUI TPOIECH, MPOBEJCHI 3 TOTO CAaMOI0 IMOYAaTKOBOIO CTaHy, Ta MPOSACHITh, YOMY
aziabara e KpyTilie 3a i30TepMy.
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[Tpu po3risai TUTaHHS PO TEIUIOEMHICTD, YSCHITH 3aJIC)KHICTh MOJIIPHOT TEIUIOEMHOCTI
BiJI YKCJIa ATOMIB B MOJIEKYJIi, TOOTO YKCyIa CTYNEeHIB CBOOOIM MOJIEKYJIM. 3BEPHITh yBary Ha Te,
SK TEIUIOEMHICTh 3JIGKUTh BiJI YMOB HArpiBaHHs, 4yoMmy Uil Oyab-sSKUX Ta3iB Cp /CV >1.

Jlimepamypa [1, 2, 3, 5, 9]
Tema 8. /lpyeuii 3axon mepmoounamixu.

O6opoTtHi Ta HeobopoTHi mporecu. [lukmiuni mpomecu. Ilukn Kapro Ta #oro
koedimienT kopucHoi aii. Teopema Kapno.

Hpyruii 3akoH TepmoauHamiku. Teopema Kapno. Tepmoannamiune i CTaTUCTHYHE
BU3HAYEHHS CHTPOIIIi, i1 BaactuBocTi. Teopema HepHcera.

[Tpu BUBUEHHI TEMH CIIiJ YITKO YSCHUTH MOHATTSI OOOPOTHHUX Ta HEOOOPOTHUX MPOILIECIB,
KOJIOBUX TiporeciB (mukiiB). HeoOximHo posziOpaTucs B NpUHIOMNAX il TEIJIOBUX Ta
XOJIOIMJIHPHUX MAIIWH, 3HATH 11eanbHuil kit KapHo Ta #oro K.K. .

Cnig 3acBOiTM TOHATTS EHTPOMIii, 1i BIACTUBOCTEH Ta pO3YMITH, IO EHTPOMIS €
OJIHO3HAYHOK (YHKIIIEIO CcTaHy cucTeMd. OcCOOJIMBO BaXKHO 3PO3YMITH CTATUCTHYHUN 3MICT
JPYroro 3aKOHY TEPMOJIMHAMIKH.

Jimepamypa [1, 2, 3, 5, 9]
Tema 9. Aepecamni cmanu peuoseunu. Pazoei nepexoou.

Cunu Ta MOTEHIaI MIXKMOJIEKYJISIpHOT B3aeMoii. PeanbHi razu. Moaens Bau-nep-
Baansbca.

3aranpHl BIacTUBOCTI Ta Oyzaosa piguHu. IloBepxHeBuit HaTar. Kanuisiphi siBumia.
BunaproBanust Ta kuminHs piguau. Hacuuenuit map. Mosnexyinsipaa OyJjoBa TBEpIUX TiJ.

[Tonsarrs dasu, ¢pa3oBux nepexoAiB mnepuioro ta Apyroro poay. @as3oBi aiarpamu.
Pieusinast Knanelipona-Kiaysiyca.

[Tpu BUBYEHHI TeMH, 3BEPHYTH yBary: Ha MPUYUHH, 32 SKUMHU [TOBEIHKA PEATbHOTO ra3y

BIJIPI3HSIETHCS BiJ| 1€albHOTO; 3a SKUX YMOB CJiJi BHUKOPUCTOBYBAaTH DIBHSIHHA Ban-nep-
Baanbca; MOHATTA “KPUTUYHOIO CTaHy PEUYOBHMHHU Ta OCOOJMBOCTI I[LOTO CTaHy. YSCHUTH
HNOHATTA “pa3u”, 3HATU PI3HULIO MDK ¢a3zoBumu nepexogamu I-ro ta Il-ro poay, HOHATTA
piBHOBar# (a3 ta 3mict (a3oBoi Aiarpamu.

[Ipu camocTiiiHOMY BHBUYEHHI NMHTAaHHA PO BIACTUBOCTI PIAMHM 3BEPHYTU yBary Ha
BIIMIHM B XapakTepl pyXy MOJIEKYJl PIAMHU MOPIBHSAHO 3 PyXOM y raszax Ta TBEpAUX Tijlax;
BIJIMIHY BJIACTUBOCTEN MOBEPXHEBOIO 1IAPY PIAUHU Ta PUUMHU 1 HACTIAKHU I[OTO.

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

3.2.2. [lumanns 015 camonepesipku

3.* Slka cuctema BiJUTIKYy Ha3MBaeThbcs iHepIianbHOO? YoMy cucTeMa BiUTIKY, sIKa TIOB’s3aHa 3
3emiiero, CTpOTo KaKydH, HelHepIiaapHa?

4.* 1o Take cuia? Y 4yomMy NOJIsrae NPUHIMI He3aleKHOCTI Aii cun?

5.* JlaifTe 03HaYEHHS IMITYJIBCY TLIA.

6.* SIkuit 3aKOH € OCHOBHHUM 3aKOHOM JUHAMIKH IOCTYIAJBHOTO pyXy Tina? SIKoro BUTISAY BiH
HaOyBae y BUIMAJKY pyXy TUI NOCTIHHOI Macu?

7. Homy nepinii 3akoH HproToHa (hopMyIIOIOTh SIK CaMOCTIHHU, a HE K HACHiZOK 3 JPyroro
3aKOHY?

8.* YoMy nopiBHIOE CyMa BCiX BHYTpILIHIX cuil cuctemu 3rigHo 111 3akony Herotona?

9. UnM BH3HAYAETHCS PyX CHCTEMH MaTepiallbHUX TOYOK? PyX OKpeMOi MaTepiaabHOI TOUKH, IO
HAJIC)KUTh 10 CUCTEMH MaTepiaJIbHUX TOYOK?

10.* IIlo Take 3amkHeHa (130JIbOBaHA) cucTeMa?

11. Mlo Ha3uBaIOTh IEHTPOM MaC CHCTEMH MaTepiajJbHUX TOYOK? SIK pyXaeThCs LIEHTP Mac
3aMKHEHOI CUCTeMU?

12.* V domy nonsArae 3akoH 30epekeHHs iIMIyibCcy? SIka BIACTHBICTH MPOCTOPY OOYMOBIIIOE
foro cripaBesInBICTH?
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13. 3akoH 30epekeHHs IKOi BEJIMYMHNA BUKOPUCTOBYETHCS IIPH PEAKTUBHOMY pyci?

14.* SIxa ¢izwyHa CyTHICTH TepTA? Y YOMy BIAMIHA CyXOoro TepTs Bi piakoro? Bim doro
3aJIeXKUTh cUjia TepTs?

15.* Chopmymoiite 3akoH ['yka? Ko BiH € cripaBeiiuBUM?

16.* ChopmymroiiTe 3aK0OH BCECBITHHOTO TSKIHHS. [{JIsT IKUX TiT BiH BUKOHYETHCS?

17.* Illo Take cuna TsoKiHHA? Bara Tija? Y yomy BiJMiHa Bard Tija Bij CHJIA TsDKIHHS?

18.*5Ika BennumHa XapaKTepU3ye IHEPTHI BIACTUBOCTI TiJia mpu obepTambHOMY pyci? Bix woro
3QJICKUTH i1 3HAUCHHS?

19.* [Ilo Ha3WBa€THCSI MOMEHTOM CHJIM BIJHOCHO HEPYXOMOi TOUYKH (TOJIOCY)? BIAHOCHO
HepyxoMoi oci? SIk BU3HAYAETHCS HAIPSIM MOMEHTY CHII?

20.* I1lo Take MOMEHT IMIYJIbCY MaTepiaIbHOI TOYKU? TBEPAOTO Tija? SIK BU3HAUAETHCS HAMPSM
BEKTOPa MOMEHTY IMIyJIbCy?

21.* SIkuit BUTTISI Ma€ OCHOBHUH 3aKOH JMHAMIKH 00€pTAIBHOTO PYXY TBEPIOTO Tijia?

22.* YV d4YoMmy Tmonsrae 3aKoOH 30EpEeKECHHs MOMEHTY IMIynbCcy? Y SKHX CHCTeMax BiH
BUKOHY€ETHCs? HaBeniTe mpuKiIau.

23. [lopiBHsITe OCHOBHI 3aKOHH AMHAMIKHU MMOCTYHAIBHOTO 1 00€pTaIbHOTO PyXy Ta YCTAaHOBITH
AHAJIOTII0 MK BEJIMYMHAMHU, 110 BXOJSATH Y PIBHSIHHS 3aKOHIB.

24.* Y yomy pi3HUI MK MOHSTTAMU eHeprii 1 pobotu? Sk 3HaiiTH podoTy 3MiHHOI cuinu? Y
SKOMY BUTIAJIKy poOOTa CHIIH, IO Ji€ Ha pyXOMe TiJio, 1opiBHIOE Hym0? 11lo Take moTyKHICTH?
25.* KiHeTnyHa eHeprisi MeXaHI4HOi cUCTeMH, ii BiacTUBOCTI. DOpMylnHu KIHETMYHOI eHeprii
MOCTYIMAJILHOTO Ta 00€PTaIBLHOTO PYXY Tija.

26. 1o Take koHcepBatuBHi cuim? 110 Biapi3HsA€E KOHCEPBATUBHI CHIIM BiJl JUCUTIATUBHUX CHUJI?
27* Jlaiite O3HAYCHHS MOTEHIanbHOI eHeprii Tima (cucremu). Illo HeoOXimHO ykazaTw IS
HaJaHHS OJHO3HAYHOCTI MOTEHIIaIbHINA eHeprii?

28.* 3a sKuX yMOB 30€piraeTbcs MOBHA MEXaHIYHA SHEPTis CUCTEMH TiJ?

29. 3 KO0 METOI0 1 IKUM CIIOCOOOM B HEIHEpPIIaTbHUX CUCTEMaX BIAJIKY BBOJATH CHUJIH 1HEPIii?
Uu BUKOHYIOTHCS 3aKOHHU 30€peKeHHS IMIYJIbCY, €HEeprii y HelHepLIabHUX cucTeMax?

30. V axoMmy BUTNIJIKy Ha TLIO B HEiHEepLiadbHIN cucTeMi BIJUTIKY JIi€ a) TITbKH BiIIIEHTPOBA CHIIa
1Hepuii? 0) 1 BiALIEHTpOBa cuiia iHepuii, 1 cuina Kopiomica?

31.* YoMy IOpiBHIOE BETMUMHA Ta SIKUHM HAIIPSIM Ma€e BiJIIEHTPOBA CHUJIa 1HEpIii?

32.* Yomy /IOpiBHIOE BEJIMUYMHA Ta 33 SKUM IPABHJIOM BH3Ha4YaeThCsl HanpsiMm cuiam Kopiodmica.
Yu Moxe 15 cuila 3MIHUTU KIHETUYHY eHeprito Tina?

33.* Y yomy mosisrae 3aK0OH HEPO3PUBHOCTI Tedii?

34.*Ha ocHOBI SIKOTr0 3aKOHY 30epeXeHHs1 BUBOAMUTHCS piBHSAHHA bepHymni? IlosicHiTe 3MicT
KO>KHOTO WIEHY I[bOTO PiBHSIHH.

35.* SIky ymoBy Hajae yucio PeiiHonbaca? OxapakTepu3ylWTe TEUilo 3a YMOBOIO, KOJIU YHCIIO
PeliHonbica a) € MeHIIUM; 0) IEPEBUILYE KPUTHUHE 3HAYEHHS.

36. SIki BeNMYMHHU € IHBapiaHTHUMHU (HE 3aJIeXkaTh BijJ BUOOPY 1HEpIiaIbHOI CHCTEMH BiJUTIKY) B
crieniaibHIi Teopii BITHOCHOCTI?

37. 3a KO0 YMOBOIO OCHOBHE PIBHSIHHS JUHAMIKM 30epirae cBoro (opMy B crienianbHii Teopii
BIJTHOCHOCTI?

38. Slkuii 3aKOH € y3araJbHEHHSIM 3aKOHIB 30€peKEeHHS MacH Ta €Heprii y cremiaibHiid Teopil
BIJIHOCHOCTI? 3amuIiTh HOTO PIBHSIHHSL.

39. o po3yMitoTh Miji TEPMOJUHAMIYHOIO CUCTEMOIO?

40.* Illo Take TepMOAMHAMIYHI MapamMeTpu cucTeMu? SIKi OCHOBHI TEPMOJAMHAMIUHI ITapaMeTpr
Bawm Bizomi? Ilo Take piBHSHHS CTaHy TEPMOAMHAMIYHOT cUCTEMH?

41. Sxi mpumyIIeHHs JIeXKaTh B OCHOBI MOJIEN 171eaTbHOTO Ta3y?

42.* I3ompouecu; ix 300pa’ke€HHs; 3aKOHM, fKi OIHUCYIOTh MOBEIIHKY 11€aJbHOTO Ta3zy B
130Mporiecax.

43.* PiBHAHHS CcTaHy igeanbHOro rasdy (piBHsHHS Knaneiipona — Menzeneea). 3akon JlanpToHa.
3akoH ABoTrajpo.

44.* OcHOBHE piBHSAHHS MOJIEKYJIIPHO-KIHETHYHOI TeOpii, HOro 3MicT.
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45.* Y YoMy moisirae MOJIEKYJISPHO-KIHETHYHE TIyMaueHHs THCKy raszy? TepmoauHamiyHOI
TeMneparypu?

46. CepenHs KBajJpaTW4yHa IIBUJAKICTb Ta30BHX MOJEKYJd, CEpeaHs KiHETHMYHAa EHepris
IOCTYNAIBHOTO PYyXYy MOJIEKYJ] Ta3y. Y 4oMy MoJsiArae 3MicT Teopemu bonbliMaHa mpo
PIBHOPO3MO/LT €HEeprii 3a CTyneHs MU cBoOoan?

47. Po3noain MakcBena MOJIEKYJT 32 IMBUAKOCTAMU. Skl (Gi3MIHMMN 3MiCT QYHKIIIT pO3MOILTY
MOJIEKYJI 32 IIBUJIKOCTSIMU?

48. SIx BU3HAYA€ETHCSI HAMOUIBII IMOBIpHA, CEPEIHS, Ta CEPEIHS KBaIpaTHYHA IIBUIKOCTI
MOJIeKYJ1?

49. bapomerpuuna popmyna. SIKy 3anexHICTh Hagae 6apomerpuuHa dhopmyna? Ski
NPUITYLICHHS BUKOPUCTOBYIOTHCS MPH ii BUBEICHH1?

50. Poznozin bonbimana (po3moaisl 4aCTHHOK y MOTEHIIATbHOMY TT0JI1).

51. Ilo Take MOBXHMHA BUIBHOTO MPOOIry MoJyieKy? SIK 1 Bi 4Oro 3aJIe)KHUTh CepeIHs JOBKHHA
BUIBHOTO MPOOITy MOJIEKY?

52.* SIxi He0OOPOTHI MpOIECH NIEPEHOCY BUHUKAIOTH B HEPIBHOBAXKHUX cHcTeMax? Y yoMy
CYTHICTb SIBUII IIEPEHOCY 1 3a AKMX YMOB BOHM BUHUKAIOTh? 3alulIiTh PiBHAHHA AUDY3ii;
B’SI3KOCTI; TEIUIONPOBITHOCTI.

53.* o Take BHYTpIIIHS eHeprid TepMoArnHaMiuHOo1 cucteMu? TerioTa i podoTa ik crnocoou
3MiHH BHYTPIIITHBOI €HEpTii.

54. BHyTpilIHs €Hepris 1/1ealbHOro ra3y. SIk BoHa 3aJeXHUTh BiJl KUTBKOCTI CTYIEHIB CBOOOIU
MOJIEKYJI ra3y Ta TeMIepaTypu?

55.* Ilepmunii 3aK0H TEPMOIUHAMIKH, HOTO PIBHSHHSI.

56. SIkuii BUTIISA TpHIMAE PiBHSHHS MEPIIOTO 3aKOHY TEPMOJMHAMIKH Y 3aCTOCYBaHHI 710
pi3HHUX 130MpoI1ieciB?

57.* Bu3HaueHHs MOHATH: TEIUIOEMHICTh TiJIa; TUTOMA Ta MOJISIPHA TSTUIOEMHOCTI.

58. Bijg 4oro 3aneXuTh TEIIOEMHICTD 1ealIbHOTO ra3y. Ska 3 rernoemuocteit — Cy un Cp—¢€
OUTBIIO0 1 UOMY?

59.* [llo Take aniabaTHwmii npouec? PiBHSIHHS agiabaTy i€ealbHOTO rasy.

60.* Sk 3MIHIOETBCS TEMIIEpaTypa razy npu aaiabaTHoMy po3mpeHHi ra3y? cruckanHi? Yomy
ajiabara € KpyTilIoKo 32 130TepMy?

61. IMomiTpomHi mporiecy. PIBHAHHS MOITPONH; TOKa3HHUK MOJIITPOTIH; TETNIOEMHICTD.

62.* Po6oTa i/1eaJibHOTO Ta3y y pi3HHUX 130IpoLecax.

63.* 11lo Ha3MBarOTh KOJOBUM IpoiiecoM (mukiioM)? SIKi mporecu Ha3uBarOTh 000POTHUMHE?
HEO00OpOTHUMHU?

64.* 3 KuX eIeMEHTIB CKIIAAAETHCS Oy/Ib-SIKUI TETUTOBHH IBUTYH? 3a SIKUM TPUHIUIIOM BiH
npairoe? Yomy nopisHioe KK/ reroBoi Mammuu?

65. I[TpuHIMN i1 XOJ0IMITBHOT MAITMHA. X OJIOAUIHLHUHN KOoe(]iIlieHT.

66.* {pyruii 3aKoH TepMOAHMHAMIKH. Foro hopMyTIOBAHHS ISl TETLIOBUX Ta XOIOMMIBHUX
MaIluH.

67. Illo take muxi Kapuo? * Homy nopisaroe KK/ muxny Kapro?

68. Teopemu KapHro ta HepiBHicTh Kiay3iyca.

69.* SIk BBOAATH MOHSTTA €HTPOIIi B TepMoarHaMiii? SIki BI1acTUBOCTI BOHA Mae? Sk MOBOAUTH
cebe eHTpoIisl y 3aMKHEH1M CHCTeMI ITPH NMPOTIKaHHI 000POTHUX Ta HEOOOPOTHHUX MporieciB? Sk
MOYK€E 3MIHIOBaTHUCS €HTPOIIisl BIAKPUTOI CUCTEMU?

70.*3B’s130K HTPOITii 3 IMOBIPHICTIO CTaHy CHCTEMH Ta (i3ndHUi 3MicT eHTporii. Teopema
Hepucra 1 Hacniaku 3 Hei.

71. Y yoMy nossirae BiiMiHa peanbHOro ras3y BiJl iieabHOro? SIK 11e ypaxoByeTbCs Yy PIBHSHHI
Ban-nep-Baansca? [opiBusiite i30Tepmu Ban-nep-Baanbca Ta ekciepuMeHTallbH1 i30TepMu. Y
yoMmy BigmiHa Mixk HUMH? 110 Take KpuTHYHA TemrepaTypa Ta KpUTUYHHUM CTaH?

72. YuM BiApI3HAETHCS BHYTPILIHS €HEPrisl peaIbHOTO ras3a BiJ ieaabHOro?

73.* SIk BiAPI3ZHAETHCS PyX MOJIEKYJ (aTOMIB) Y PEYOBHHI Ta CTPYKTypa PEYOBUHH Y PI3HUX
arperaTHUX CTaHax?
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74.* SIxi B1acTUBOCTI BIAPI3HAIOTH MOBEpXHEBHi m1ap y piauHi? [{o Take moBepxHeBHid HATAT?
YV yomy nosisirae siBuiiie 3Mo4yBaHHs? HeamouyBaHHs?

75.* ®azoBi neperBopenns. [loTpiiina Touka. Jliarpama craniB. PiBusnus Knaneiipona —
Kraysiyca.

(* - muTaHHs U caMoTIepeBipKH 0a30BUX pe3yJIbTaTiB HABYAHHS -3HAHb, BMiHb, HABUYOK).

3.3. Moayas 3M-JI2 «Eaekrpocratuka. EjnekrpoanHamika Ta MarHeTusm

KosuBanuga Ta xBuiai»
3.3.1. [losuanusa

Tema 1. Erekmpocmamuka

Enextpocratnune mone. B3aemonis enexkTpuuHUX 3apsniB, 3akoH Kyrona.
Hanpy>xenicTe momsi, CHIOBI JiHii, MOTIK BeKTOopa HampykeHocTi. Teopema [ayca. [lome
TOYKOBOTO 3apsAay, IUIOMMHY 1 Kyi. [Torenmian mons.

Knacudikamiss pedyoBMHM 3a €NEKTPUYHUMH BJIACTHBOCTAMH. [IpoBimHUKHM 1
TENeKTPHUKH B eneKTpuaHomy moii. Enexrpuuna emuicts. Konnencaropu. Exepris moss.

[Ipu BUBYEHHI TEMH 3BEpHYTH YBary Ha TOHATTS €JIEKTPUYHOTO IOJIS K HOCIS B3a€EMOIIT
3apsniB. 3Hatu 3akoH KylloHa, BMITH 3amucaTv MOro y BEKTOpHIM (OpM; 3acBOITH IMOHATTS
BEKTOpa HANPYXEHOCTI TOJIS; MPUHIUITY CYIEPIO3HIi MOJIiB; MOTOKY BEKTOPa HANPYKEHOCTI.
3HaTH Teopemy [ ayca.

VYCBITOMHTH TOHATTS TOTEHIIATBHOCTI Ta TOTEHI[IATY EJIeKTPOCTATHYHOTO IIOJIS,
[pOaHajIi3yBaTU MUTAHHS I10JI0 HEOJJHO3HAYHOCTI MOTEHLIaNly Ta oro HOpMyBaHHs. 3BEpHYTH
yBary Ha 3B'SI30K MK OTEHI[IaJIOM Ta HAMPYKEHICTIO €JIEKTPOCTATHIHOTO TOJIS.

Po3ymiTi 0cOOIMBOCTI MOBEAIHKU JIENEKTPUKIB Ta MPOBIIHUKIB Y €IEKTPUYHOMY IIOJI.
3acBOITH OCHOBHI XapaKTEPHCTUKU MICTCKTPUKIB, SK TO MOJSPU30BAHICTh, HiCICKTPUYHA
CHPUHHATIUBICTD Ta JlI€JEKTPHUYHA IPOHUKHICTh CEPEOBUIIIA.

VY CBIIOMUTH BIICYTHICTh €JIEKTPOCTATUYHOTO TOJII BCEPEIUHI MPOBIIHUKA K HACHIIOK
YMOBHU DIBHOBaru BUIBHHUX 3apsAliB y NPOBIAHMKY, Ta BUKOPUCTaHHA Ii€l OCOOJMBOCTI JUIs
€JIeKTPOCTATUYHOTO 3axUCTy. OBOJOJITH MOHATTSAMHM €JIEKTPOEMHOCTI IPOBIHMKA Ta
KoH/ieHcaTopy. Jlo oOuuciieHHs eHeprii eIeKTPOCTaTUYHOrO MOJs MiIATH 4Yepe3 OO0YMCIIEeHHS
eHeprii B3aeMoJiii JBOX TOYKOBUX 3apsiB, CUCTEMH 3apsi/iiB, BIJOKPEMJIEHOTO IMPOBIJHUKA Ta
KOHJIeHcaTopa. B enexkTpocraTHii mojie HEBIIPUBHE BiA 3apsAiB, L0 HOro MOpOIXKYIOTh, B
€JIeKTPOAMHAMIIl TIOKa3aHO, 1[0 EHEPril0 Ma€ eJNEeKTPUYHE MoJie, SIKE ICHYE€ HE3aJIEKHO BiJ
3apsIiB.

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

Tema 2. IHocmiiinuii enekmpuuHuil Cmpym.

2.1 Enextpuynuii cTpy™m, TrycTuHa cTpyMmy. 3akoH Owma. Omip NpOBIIHHKIB.
Enextpopyuriiina cuna. Po6ota 1 motyxHicTh cTpyMmy. 3akoH Jlxoyns-Jlenna.

2.2 EnekTpuyHuil CTpyM y BaKkyyMi, ra3oBuit po3psia. [IoHATTS mpo miazmy.

IIpy BHUBUEHHI TeMH HEOOXiHO O3HAMOMMTUCS 3 OCHOBHHMH XapaKTepUCTHKAMHU
€JIEKTPUYHOTO CTPyMYy, a TaKOX 3 YMOBaMH, HEOOXITHUMHU [JI1 BUHHKHEHHS Ta ICHYBaHHS
esnlekTpuyHOro crpymy. CiiJy 3BepHYTH yBary Ha MPHUHIMIIOBY BiJIMIHY MK pI3HHIIEIO
MOTEHIIIAJIB, eNEKTPOPYIIIHHOK CHIIOK Ta Hanpyrowo. HeoOxigHo 4iTko 3HaTH 3akoHM OMa Ta
Jlxoyns-JleHua, BMITH 3anMcaTy iX y audepeHuianbHii popmi.

[Ipu camocTiiiHOMY BUBYEHHI MHUTAHHS MPO E€JIEKTPUYHUN CTPYM Yy BaKyyMi 3BEPHYTH
yBary Ha MOHSTTS poOOTH BUXOAY 3 METally, eMiCiiHi fBUIIa Ta iX 3acTrocyBaHHs. [Ipu posrmsui
NUTaHHS OpO CTPyM Yy ras3i (ra3oBuil po3ps]) YCBIIOMUTH BIAMIHY MIX CaMOCTIHHUM 1
HECAMOCTIMHUM Ta30BUM pO3PSAIOM; PO3IIISHYTH MPOLECH, SKi MPHU3BOJAATH 10 BUHUKHEHHS
HOCIiB CTpyMYy Y Ta3i; TUIH Ta30BUX PO3PSAIIB (TIIHOUMMA, ICKPOBUH, TYTrOBUH, KOPOHHHI) Ta iX
0c0o0IMBOCTI. 3aCBOITH MOHSTTS TUIA3MH.

Jlimepamypa [1, 2, 3, 6, 10]
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Tema 3. Enexmpomazuemusm.

Cramionapae MarHiTHe moje. [Haykiis wmarHitHoro moisa. 3akoH bio-Casapa-
Jlarmaca. Ilpunmun cynepmosuiiii. MarniTHe mosie MOPSMOTO Ta KOJIOBOTO CTPyMYy.
Bzaemonis ctpymiB (3akoH Amrmepa). [lis e1eKTpUYHOTO 1 MAarHiTHOTO MOJS Ha PYyXOMHI
3apsan, cuia Jlopenua.

MaruiTHe nose B pedoBuHi. Knacugikaiiiss pe4oBUH 32 MAarHITHUMH BJIACTHUBOCTSMH.
depoMarHeTUKH.

EnextpomarnitHa iHmykumis. 3akon  ®apages. PiBHsaHHs ~ MakcBemia IS

CJIEKTPOMArHiTHOTO TOJIS.
[lpr BUBYEHHI TEeMH 3BEpPHYTH yBary Ha Te, IO JDKEPEJIOM MArHiTHOTO IOJIA € MIKpO- Ta
MakpocTpyMu. HeoOXimHO 3pOo3yMmiTH, IO CHJIOBI JIiHII MAarHiTHOrO TOJs 3aMKHEHi, TOOTO
MarHiTHe nose € BuxpoBuM. Ciijg 1o6pe 3acBoitu 3akoHu bio-CaBapa-Jlamnaca 1 Amnepa, ymiTu
BU3HAYaTH HAIpsIM BEKTOpa MAarHiTHOI 1HAYKIIl 1 cuin AmIiepa; HaBUYHUTHUCS 3aCTOCOBYBATH
3akoH bio-CaBapa-Jlaiiaca CyKymHO 3 TPHUHIUIIOM —CYIEPIO3MINI JUIS  PO3paxyHKY
XapaKTepPUCTHK MarHiTHUX 1mouiB. Cilij 3BepHYTH OCOOJIMBY yBary Ha BUB4YCHHs cuin JlopeHiia,
JIERO SIKOT 00YMOBIICHUH PYyX 3aps/PKEHUX YaCTHHOK y MarHiTHUX TOJISIX.

[Ipy BHMBUYEHHI MarHiTHHX BJIACTUBOCTEH PEUOBHHH TIEPII 3a BCE CIIJ po3iOparucs y
NpUYMHAX HaAMarHidyBaHHS PI3HUX PEUOBHUH; 3aCBOITH Y UOMY CYTh IIPUPOJIU JiaMarHeTU3MY; Ha
SKi TPyINU JAUISATBCS PEYOBHMHM 32 MArHITHUMH BJIACTHBOCTSAMH Ta B YOMY I1X  PI3HHIIS.
Oco0suBy yBary 3BepHYTH Ha BJIAaCTUBOCTI ()epOMArHETHKIB, IPUPOTY HEPOMArHETH3MY.

[Ipy BHMBYEHHI €IEKTPOMATHITHOI IHAYKIii 3BEpHYTHM yBary Ha Te, IO € MPHYUHOIO
BUHUKHEHHS 1HIYKIIHHOTO CTpyMy; 3HaTu 3akoH Dapanes Ta npaswio JleHma. Ypo3ymitu
Gi3nyHMA 3MICT Ta y3arajbHIOIOUMN XapakTep piBHSAHb MakcBelia i eleKTPOMarHiTHOTO
T0JIS1, SIKI BUPAXKAIOTh 3aKOHU €JIEKTPOMArHETH3MY
Jimepamypa [1, 2, 3, 6, 10]

Tema 4. Konueanna i xeuni.

2.1 BunacHi TapMOHIYHI KOJMBaHHSA (MEXaHIYHI, €JIEKTPOMAarHiTHI) Ta iX
XapakTepucTuku. JlogaBaHHs KOJIMBaHb. 3racaroul KOJMBAHHS MpPU HAasBHOCTI TEPTs Ta
OMIYHOro onopy. Bumymieni konuBanHus. Pe3onanc.

2.2 Tlonsarts ta xapakTepucTHku xBuimi. Kmacudikariss xBuib. PiBHSHHS XBHII.
[Tomwmpennss xBunb. Edext [Homnepa. EnextpomarnithHi xBumi. Enepris xsumi. Bexrtop
Ymoga-IloitaTiara. [llkana ea1eKTpOMarHiTHUX XBHIIb.

[Ipy BHUBUEHHI TeMM 3aCBOITM  (PI3UYHHUM 3MICT BEIMYWH, L0 € XapaKTEepUCTUKAMH
KOJIMBaHb Ta XBWJIb; YPO3YMITH (aKTOpH, Iisl SKUX NPU3BOIUTH JO 3racaHHs KOJIUBAHb Ta
BUHHKHEHHS BHMYIICHUX KOJHMBaHb Yy BHIAJIKy MEXaHIYHUX KOJHMBAIBHUX CHUCTEM Ta
KOJINBAJIBHOTO KOHTYPY; PO3PI3HATH AuQepeHIiaabHl PiBHIHHS BIACHUX, BIIBHUX (3racarouux)
Ta BUMYLIEHUX KOJIMBaHb Ta BIANOBIAHI PO3B’SI3KU (3aKOHM KOJHMBaHb); YMOBH BUHUKHEHHS
pe3oHaHCy. 3HATU PIBHSAHHSA OKY4Ol XBWIII;, PI3HHUIIO MiX MONEPEYHHUMH Ta MOB3JA0BKHIMU
XBWISIMU; BUpa3 JUIsl TYCTHHU MIOTOKY €HEpTil Ta IIKaTy eJIeKTPOMArHiTHUX XBHJIb.

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

3.3.2. [lumanns ona camonepesipku
1.* Ski BMacTUBOCTI Ma€ eNEKTPUUHUHN 3aps?
2.* 3akoH Kynona. B3aemoniro kX 3aps/iB BiH onucye?
3.* Illo Ha3MBaIOTH HANPYKEHICTIO ENIEKTPUYHOTO MOJIsI? B SKUX OAMHUIIX BUMIPIOETHCS?
4* YoMy IOpIBHIOE HANpPYKEHICTh MOJSI TOYKOBOro 3apsiny? SIK HampaBieHUH  BEKTOp
HANPY>KEHOCT1 LIbOTO MOJIsA, IKIIO 3aps/]] MO3UTUBHUN; HEraTUBHUN?
5* B dWomy mondrae TNpUHLMI cymnepno3uuii? Sk 3HAHTH HaNpyXEHICTh TOJI CHCTEMH
TOYKOBUX 3apsiB?
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6.* Illo Take niHii HampyXeHOCTi (CHJIOBI JiHIii) enekTpuuHoro mois?  SIki 0coOIMBOCTI
CHUJIOBHUX JIIHIA EJEKTPOCTATUYHOTO I0JIs BIMOOPaXKyrOTh HOTO MOTEHIIaNbHUNA XapakTep? Sk
00UpaIOTh TYCTUHY JIiHINA?

7.* Slke mosie Ha3UBAKOTh OHOPITHUM. SIKUI BUTJISA]] MAIOTh CHJIOBI JIiHIii OJTHOPITHOTO TIOJIs?

8.* Illo Ha3MBaIOTh IOTOKOM BEKTOpa HANPYKEHOCTI? 3amMiliTh MaTEeMAaTUYHUH BHpa3 Ta
chopmymoiite Teopemy [ayca I MOTOKY BEKTOpa HampyXKeHOCTI. SIki BIacTHBOCTI
€JIEKTPOCTATUYHOTI'O 1OJI TOYKOBOI'O 3apsly BijoOpaxye Teopema ["ayca?

9.* 3a skor (HopMyn0 MOXKHA OOYHCIUTH HANPYKEHICTh MOJS HECKIHYEHOI PIBHOMIPHO
3apsAHKEHOT TUIONTUHU? PIBHOMIPHO 3apsPKEHO1T chepruIHOT MOBEpXHi?

10. SIxa Teopema  BimoOpa)kye MOTEHI[ANBHUM  XapakTep  €JIEKTPOCTATUYHOTO MOJIs?
CdopmymroiiTe ii 1 3aNMIIITH MATEMATHYHUA BHPA3.

11. 3apsa nmepeMilytoTh B €IEKTPOCTaTHYHOMY IO 1O 3aMKHEHiH TpaekTopii. YoMy nopiBHIOE
3arajibHa po0oTa CHjl €JIeKTPOCTaTUYHOIO MOJs?

12.* 1llo Ha3WMBAaIOTHh &) MOTEHINIAJIOM EJIEKTPOCTATUYHOrO ToJisA?  0) pi3HHUICI0 TOTEHIlIATIB?
Yu 3anexuTh BeIWYMHA a) MOTEHLIady, ©O) pI3HHUII MOTEHLIaliB BiJ BUOOPY MOYATKY BIAJIIKY
(HyTHOBOTO pPiBHS)?

13. Yomy A0piBHIOE MOTEHIIIaM MO TOYKOBOTO 3apsiay?

14. Cdopmymoiite mpuHOMN cyneprno3umii it notenuiany? Lo smerme — oOuwmcnutu 3a
IPUHIUIIOM CYNEPHO3ULIi HAPyXEeHICTh MO Y MOTEeHLian?

15.* $Ik 3a pi3HHIICIO MOTEHIIIATIIB O0YUCIUTH POOOTY CHIT €IIEKTPOCTATUIHOTO TIOJIsA?

16. SIx moB’A3aHI HANPYXEHICTh Ta MOTEHIIad eIeKTPOCTATUYHOIO TMOJs Y 3aralbHOMY
BUTIAIKY? Y BHITQJKY OJHOPIIHOTO OIS ?

17.* YoMy nopiBHIOE HANPYKEHICTh €JIEKTPUYHOTO MOJIS BCEPEANHI 3apsAHPKEHOT0 NMPOBIAHUKA?
UM MOSICHIOETHCS BIICYTHICTh TOJISI yCEPEIMHI MPOBITHUKA Y pa3i PIBHOBAKHOTO PO3IMOILTY
3apsi/iiB y HbOMY? SIKUM YMHOM 11 BUKOPUCTOBYIOTh Ha MPAKTHUIII?

18.* Illo Take sBuUIIE eNeKTpPOCTaTUYHOI iHAYKHii? YoMy MOpiBHIOE HAINPYKEHICTh
€JIEKTPUYHOTO IMOJISl BCEPEANHI yCepeIuHl HEUTPaIbHOrO MPOBIJHUKA, [0 MOMIMIEHUA Yy
30BHINIHE €JIEKTpUYHE T0JIe?

19. Mo Take eneKTPOEMHICTh MpoBinHUKA? Big uyoro BoHa 3anexuTb? Y SKUX OJUHULIAX
BUMIPIOETHCA? 3anuiiTh GOpMYITy €IEeKTPOEMHOCTI chepHu.

20.* I1lo Take koHaeHCcaTop? Big 4oro 3ajeXuTh €IEKTPOEMHICTh KOHIEHCATOpiB? VY uomy
nepeBara BUKOPUCTaHHS KOHJIEHCATOPIB JUIS HAKOMHMYCHHS 3apsjay Ta €Heprii mepen
pOBiTHUKaMU?

21.* Yomy JHOpIBHIOE EIEKTPOEMHICTH IJIOCKOTO KOHACHCATOpa?

22. Ilpu sxoMy 3’€[HaHHI KOHJEHCATOPIB y OaTapero — mapajieabHOMY YH MOCIiJOBHOMY
iX cyMapHa €éMHICTh 3MEHIIYETHCSI? 30UIbIITYETHCSA?

23. SIxa 3 BEeJIMYMH 3apsi/l UM HArpyra 30epiratoTbCsl MpH 3MiHI JIEKTPOEMHOCTI KOHJIEHCATOpa,
AKUH B1A €HAMU Bl Jkepena Harpyru? He Bin’eaHyBanu Bij Jpkepesa Hanpyru?

24. 1o Take munomnb? Sk MOBOAATH cebe AUMOMI Y €IeKTPUIHOMY MO ?

25. Sxi THOM JieNeKTpUKiB BaMm Bigomi? Sk TOBOIATH ceOe MOJEKYJIM HENOJSPHHX Ta
HOJISIPHUX JIEIEKTPUKIB Y 30BHIIIHBOMY 110J117 SIKi BIIACTUBOCTI BiIPI3HAIOTH CETHETOCNEKTPUKU
B1JI IHIIUX THIIB JIEICKTPUKIB?

26.*Y yomy nossrae nonspusaiis aieaekrpuka? I1oscHITh NpUYMHU 0CIa0IeHHS eNeKTPUYHOTO
HOJIS B IIEJIEKTPUKY TOPIBHSIHO 3 BAKYYMOM.

—

27.*]laliTe  O03HAUEHHS TMOJIIPH30BAHOCTI  JieNeKTpuka P ; BIIHOCHOI  JieNeKTpHYHOI
IPOHHUKHOCTI €.

29. Sk 1 yoMy NOBOJATH ce0e JIiHIT HAaNpYKEHOCTI Ta JIiHIi BEKTOpa eIEKTPUYHOTO 3MIIIEHHS Ha
IpaHUIll JBOX [ieNeKTpukiB? Yomy 3MIHIOETBCS KUIBKICTh  JIIHIH ~ Hampy>KEeHOCTI
€JIEKTPUYHOrO TOJIi Ha IPaHUIll ABOX J1€JIEKTPUKIB?

30.* Sk 3MIHIOETHCS €HEpris IBOX PI3HOMMEHHHMX TOYKOBHUX 3apsAiB MpH iX HAOIMKEHHI OJUH
10 ogHoro? OMHOWMEHHHMX TOYKOBHX 3apsniB? Un Moke OyTH CTIHKOI cHCTEMa HEPYXOMHX
CJIEKTPUYHUX 3apsIiB?
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31.* Yomy HOpiBHIOE €HEPrisl 3apsAIKEHOr0 MPOBIAHUKA? SHEPTis 3apsIKEHOT0 KOHJeHcaTopa ?
32. lllo Take i YoMy AOPIBHIOE MUTOMAa TYCTHHA EHEPTii E€JIEeKTPUYHOTO TOJIsA?

33.* Ilocriitamii ctpym. Cuna ctpymy, TycTHHA cTpyMy. Enekrpopyiiiina cuina i Hampyra.

34.* Onip npoBiIHUKIB. 3aJIEKHICTh OMOPY BiJl TEMIIEpATypH. SIBHIIE HAITPOBIAHOCTI.

35.* 3Bakon Owma mans OAHOPIAHOI 1 HEOJHOPINHOI MUNISHOK KOJa B IHTETpalbHIM 1
nudepeHmianbHii Gpopmax.

36.* 3axon Oma s 3amkHeHoro koja. [Ipasuna Kipxroda.

37.* 3akon J/oyns - JIeHna B iHTerpanbHii 1 gudepeHianpHii Gopmax.

38. Pobota Buxoxay enextpona. TepmoenekTpoHnHa eMicis; 11 3akoHoMipHOCTI. CTpyM y BaKyyMi.
39. CamocTiiiHuii 1 HECaMOCTIMHMM Ta30BUM PO3PsJI, BOJBT-aMIIEpHA XapaKTepucTuka. ki
npolecd NPU3BOAATH JO YTBOPEHHS HOCIIB CTpyMy y raszi? SIki THIM Ta30BOTO poO3psay
PO3IIISLIAI0TH Ta B YOMY 1X XapaKTepHi 0COOIMBOCTI?

1*. Illo € MpUYMHOIO BUHUKHEHHS MarHiTHOTO TOJIs?

2*. SIKk BU3HAYAETHCS BEKTOP MarHITHOTO MOMEHTY KOJIa 31 CTpyMOM?

3*. SIki BEKTOpH € XapaKTepUCTUKAMU MarHiTHOTo noJisi? JlaliTe BUSHAYCHHS BEKTOPa MarHiTHOT

iHAYKil B . Y YoMy BigMiHa MK BEKTOpAaMU MAarHiTHOI 1HIYKIII Ta HANPY>KEHOCTI MarHiTHOTO

nonst H ? 3B'SI30K MisK HHMH; OJXMHHI BUMipIOBAHHS.

4*. 1o Take cuioBa JIiHisA MarHiTHOI IHIYKIii? SIkuii XapakTep MalOTh CHIIOBI JIiHIT MarHiTHOTO
noJs?

5*. 3amumite hopmyiy 3akony bio-CaBapa-Jlammaca ta maiite HeoOXiJHI MOSCHEHHS. Y YOMY
HOJISITa€e IPUHLUI CYNEPHO3HLIT U1 MarHiTHUX MOiB?

6. 3anumite (BUBeRiTh) (OpMyNH A MAarHiTHOI iHAYKIIT MO B IEHTPI KOJIOBOTO CTPyMYy Ta
HOJIS IPSIMOTO CTPYMY.

7*1llo Bu3Hauwae 3akoH Awmmepa? 3anuiite GopMyny Ta COOPMYITIOWTE MPaBUIO IS
BU3HAYEHHS HANPSMY CUJIUM AMIlepa.

8. MarniTHa B3aeMO/Iis1 pIBHOOIKHHUX CTPYMIB.

9*. Illo Ha3uBaroTh cuioro Jlopenna? 3anumite GopMyny Ui Hel Ta chopMyiroiiTe IpaBUiIo
JUI BU3HA4YeHHs HamnpsMky cwin Jlopenna. Um moxke cuna JlopeHnma 3MIHUTH BETHYUHY
KIHETUYHOI eHeprii 3apsyKeHOi YaCTUHKHU?

10. OnuuIiTe XapakTep pyxy 3apsKeHUX YaCTUHOK B MarHiTHOMY IOJI1 y BUIAJIKaX, KOJIU:

—

a) VIB; 6)V.LB; B) KyT M BekTopamu V 1 B € 10BUIBHUM IrOCTPUM KYTOM O .
11. Ha yomy ocHOBaHEe BU3HAUYEHHS 3HAKY 3apsi/ly YACTUHOK, K1 pyXaroThCs B MarHiTHOMY I0JIi?
(boKycyBaHHS 3aps)KEHUX YaCTUHOK B MarHiTHOMY IOJi?
12*. Coopmymroiite TeopeMy Npo LHUPKYJALI0 BEKTOpa MarHiTHOI iHAyKLii. YoMy MokHa
CTBEPJKYBATH, 1110 1151 TEOpeMa B1J10Opakye BUXPOBHI XapaKTep MarHiTHOTO MoJisi?
13. Sk 3a JOMOMOroK TEOpeMy MpO LUPKYIALII0 BEKTOpPa MAarHiTHOi 1HAYKLII MOXKHA
po3paxyBaTH MarHiTHE I0JIE BCEpeIrHI HECKIHYEHHOro cojieHoina? Skuil xapakrtep Mae Le
nojue?
14*. [laiiTe o3HaueHHS TMOTOKY BEKTOpa MarHiTHOi 1HAyKUii. B sSkuX oAMHMLAX BiH
BUMIPIOETHCS?
15*. Cdopmymroiite Teopemy ['ayca nnsi moToky BekTopa MarHiTHOI 1HayKIii. IlosicHITE ii
(bi3u4Hui 3MICT.
16. 3anumite (BUBenAiTh) GopMyNH Uis poOOTH MO MEPEMILICHHIO MPOBITHUKA W KOHTYpPY 3i
CTPYMOM Yy MarHiTHOMy Toui. Y 4omy Binmina y BenmuunHax d®, siki BXoaaTh y i popmymnm?
17*. YV yomy nosnsirae siBUIIE €JIEKTPOMArHiTHOI 1HAYKIII? Ska foro cyrs? SIkuil xapakTtep mae
€JIEKTPUYHE T10JI€, TOPOKEHE 3MIHHUM MarHiTHUM I0JieM?
18*. Chopmymroiite i 3ammmriTe 3akoH Dapanes. [IpaBumo Jlenna.
19*. SBuma camoinayKiii Ta B3aeMHOI iHAYKIIi. 3anumite Gopmyny mis EPC camoinnykiiii, sk
HarnpasieHa EPC camoinaykiii?
20*. IIlo Take iHAYKTHUBHICTb KOHTYPY? Y SKHX OJUHHIISAX BOHA BUMIpIO€ThC? YoMy MOpiBHIOE
IHIYKTUBHICTH COJIeHOT1a?
21. Enepris maraitaoro noisi. O6'eMHa IrycTHHA €HEprii MarHiTHOTO TOJIS .
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22*. Ha siKi rpynu NOAUISIOTh PEYOBUHU 32 MAarHiTHUMHM BJIACTHBOCTSMH?  SIK BiJpi3HAETHCS
HaMarHi4eHiCTh, MAarHiTHa COPUWHATIMBICTG 1 MarHiTHa TPOHMKHICTH y Jia- Ta
napaMarHeTuKax?

23*. Y yomy ocobiauBoCTi hepomarueTukiB? Sy nmpupomy mae ¢hepomMarneTusm?

24*. 3anuiiTe cucTeMy pPiBHSHb MakcBelia Ui €JIeKTPOMAarHiTHOTO MOJs B IHTErpasbHIN 1
nudepennianbHii popmax. [TosgcHITH Gi3MUHY CYyTh KOKHOTO 3 PIBHSHb.

Tema 2.

25*. SIxi KOJIMBaHHS HAa3MBAIOTh TAPMOHIYHUMH? YKaXITh IXHI XapaKTePUCTHKHU. 3alUIIITh
3aKOH FapMOHIYHOT'O KOJIMBAHHS.

26*. SIk 3MIHIOIOTHCS IIBUIKICTD, IPUCKOPEHHS Ta €HEPTis CUCTEMH IPU TApMOHIYHOMY
KOJIMBaHHI?

27*. 3a IKUX yMOB MOXYTh BUHUKHYTH BJIacHI TapMOHI4HI KOJMBaHHA Tija? SIKuii BUTIIA Mae
nudepeHiiagbHe PIBHSIHHS BJACHUX TAPMOHIYHHUX KOJUBaHb?

28. I1{o coboro mpeAcTaBIsAIOTh NPYKHUH, (PI3UUHUI 1| MATEMAaTUYHUN MAsTHUKU ?

29. Slki cunm ypaxoBYIOTh NPU 3aNTUCY AUGPEPEHIIaTbHOTO PIBHSIHHS BUIBHUX (3racarouux)
KOJINBaHb? BHUMYIICHHUX KOJMBaHb? 3alUIITh IIi piBHAHHSA Ta iX po3B’si3ku. 1o Take
koe(imieHT 3racanHsA? JorapuMiyHAN JEKPEMEHT 3TacaHHs?

30*. Y yomy moJisrae siBUIIE Pe30HAHCY?

31*. Bix 4yoro 3anexxuth aMILTITYAa Ta (ha3a pe3yIbTyrouoro KOJIMBaHHS P J10JaBaHH1
TrapMOHIYHHMX KOJIMBAHb OJTHOTO HANPSMKY 1 4aCTOTH?

32. Illo Take 6UTTA Ta sIKI yMOBU BUHUKHEHHS?

33*. Skoro Oyze TpaeKkTopis pyxXy Tija, 0 MPUKUMAE y9acTh Y JTBOX B3aEMHO
HEepHEHINKYJIAPHUX KOJMBAHHAX OHAKOBOI YAaCTOTH B 3AJIEKHOCTI B1Jl pi3HULI (a3 KOJUBAHb?
34* .3 AKX eNEMEHTIB CKIaJa€ThCsl KOJMMBAIBHUIN KOHTYP? 3a paXyHOK SIKOTO SIBHIIA
HiATPUMYETHCS KOJUBAIBHUI npouec?

35*. Big 4oro 3a1euTh Mepioj Ta 4aCTOTa BIACHUX €JIEKTPOMArHiTHUX KOJIMBAaHb Y KOHTYpi 0e3
omnopy (dopmyina Tomcona)?.

36. 3anumith qudepeHiiagbHe pIBHSIHHS BUMYIICHUX €JIEKTPOMArHiTHUX KOJIMBaHb 1 HOTO
PO3B’SA30K. 32 IKUX YMOB CIIOCTEPIra€ThCs PE30HAHC HAIPYT Ta CTPYMiB?

37*. o Take xBuist? [1{o Ha3MBaIOTh TOBXUHOIO XBWIII? YV SKHX CEPEeOBHUILAX MOKYTh
PO3MOBCIOIXKYBATHUCS MTOB3/JOBXKHI Ta ONEPEYHI MPY>KHI XBHJII?

38*. 3anuuIiTe XBUIHOBE PIBHSHHS Ta PIBHSIHHS TUIOCKOI O1Ky40i XBUIII, SIKE € HOTO PO3B’SI3KOM.
39*. I1lo Take eneKTpOMarHiTHa XBUJIS, K1 BIACTUBOCTI BOHA Mae? SIKy XapaKTepHCTUKY
€JIEKTPOMAarHiTHOI XBUJI1 HaJlae BeKTop YMoBa — [loliHTiHra?

40*. YkaxiTh Alama3oHu, Ha sIKi TOIUISIOTH KAy eeKTPOMArHiTHUX XBHIIb B 3aJIC)KHOCTI Bif
JOBKMHHU XBWJI1 (4aCTOTH).

(* - nuTaHHs U1 caMoInepeBipky 0a30BUX Pe3yNbTATIB HABYAHHS -3HAHb, BMiHb, HABUYOK).

3.4. Moayasb 3M-JI3. «Ontuka. EjeMeHTH KBAaHTOBOI MexaHiku. Dizuka
aTOMHOTIO SI/APa »
3.4.1. Ilosuanns

Tema 1. Inmepgpepenuia i ougppaxuia ceimna.

Korepentni xBumii. OntuyHa pi3HUL xony. IHTepdepenuis cBiTia. IlpuHnun
['oiirenca-®penens. 3ouun dpenens. [Audpakmis Ha miauHI 1 JudpaxmifHOl TIpaTi.
Judpakuiiinuii cnextp. Audpaxuis Ha KpucTaniuHii rpatii, popmyina Bynsda-bperra.

[Tpu BHBUEHHI TeMH TIEpPII 3a BCE 3BEPHITH YBary Ha KOPITYCKYJISIPHO-XBHILOBY TTPHPOTY
cBiTna. SfBuma iHtepdepeHuii Ta AUPAKIii JErko MOSICHIOIOTHCS Ha OCHOBI XBUIIBOBHX
ysiBi€Hb. J[7s po3yMiHHS Ta pO3paxyHKy KapTUHH, SKa YTBOPIOETbCA MpH 1HTepdepeHIil
HEOOXITHO 3aCBOITH TaKi IMOHATTS, SIK KOT€PEHTHICTh XBHJIb, ONTHYHA PI3HHULS XOJIY; MaTH
YSIBJICHHS PO TMOBEIIHKY €JIEKTPOMAarHiTHOT XBWII1 (3MiHY IOBKWHU XBUJI1 Ta (a3 KOJIMBaHb) HA
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TpaHUIl PO3JLTY ABOX CEPEIOBHIL; 3HATH YMOBU MaKCUMyMy Ta MiHIMyMy Ipu iHTepdepenii
CBITJIA.

Judpaxiist cBiT/IA 11O CYTI MOXKE PO3IIIAIATUCS SIK PE3yNbTaT iHTepQepeHIIii Big BEIUKOT
KUIBKOCTI JDKEpEI, 3a SIKl MPUHMal0Th OKPEMI JUISHKH BIIKPUTOI YaCTUHU (POHTY XBHII (IUB.
metox 30H @penens). HeoOXinHO 3HATH YMOBH CIIOCTEpEKEHHsS AMMpaKIii Ta SKUNA BHUIIISALT
MPUHMaOTh YMOBH MaKCUMYMY 1 MiHIMyMy TIpH audpakiiii cBiTia Ha MIIIMHI Ta qudpakiiiHii
Ipartii.

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

Tema 2. Bzacmooia ceimna 3 peuosunoro.

BinoutTs, 3amomuienns cBiTina. Jlucmepcis csitna. l[lomspuzariis cBitia. 3akoH
Mamtoca, 3akoH bprocrepa, moaBiiiHe TpoMeHe3aJOMJICHHS. PO3CissHHA Ta MOTJIMHAHHS
CBITJIA.

[Ipu BUBYEHHI TeMU 3BEpHYTH yBary Ha 3aKOHH BiIOWTTS, 3aJIOMJICHHSI CBIT/Ia Ha TPaHMUIII
JIBOX JII€TICKTPUKIB; 3HATH y YOMY IOJISITA€ SBUIIIE AUCIIEPCii Ta B UMM BiJPi3HAETHCSI HOPMaIbHA
JCTIepCist BiJl aHOMaJbHOI. 3HATW 3aKOH byrepa s NMOTJIMHAHHS CBiTJa y PEYOBHHI Ta
dopmyy Pernesi, sika Hagae 3aleKHICTh IHTGHCUBHOCTI PO3CIIOBAaHHS CBITJIa BiJl HOTO JIOBXUHU
XBWJIl. YMITH Ha OCHOBI JIBOX OCTaHHIX MOSICHUTH KOJIp MPO30PUX Ta HEMPO30PHUX OO €EKTIB,
OJaKUTHHIA Ta YepBOHUI KOJIip Heba y pi3Hi yacH J00H.

3 TEOPETUYHOI TOYKH 30y SIBHILE MOISIPU3AIT IKABO THM, IO Y HHOMY MPOSBISETHCS
MOTIEPEYHHI XapaKTep eJIEKTPOMArHITHUX XBWIIb, 3 MPAKTHYHOI — BUKOPUCTAHHSAM, HAIIPHUKIIA],
JUTSL TOCITIDKEHHS PO3MOALTY HAIIPY)KEHb Y TLIax, 3alKCy 3BYKY 3a JONOMOror Komipku Keppa
i1 1. iH. HeoOXimHO pO3yMITH YMM BIAPI3HSAIOTHCS MPHPOJHE CBITIIO Ta pi3HI BUIH
HOJISIPU30BAHOTO CBITJIA, Y YOMY TOJISTa€e SBHUINE IMOJBIMHOTO MPOMEHE3aJOMIICHHS, 3HATH
3akoHU bprocrepa Ta Maioca.

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

Tema 3. Kopnyckyaaphi e1acmugocmi e1eKmpoMazHimH0O20 6UNPOMIHIO8AHHAL.
TeruioBe BunpomiHioBaHHsA.  3akoHu Kipxroda,  Bina, Credana-bonbumana.
Iimore3a Ilnanka. ®dotoenexkrpuunuii edexrt. PiBusHHsA EitHmrelina mist ¢goroedekty.
Edexr Kommnrona.
TemioBe abo TemnepaTypHe BUIIPOMIHIOBAHHS BUTPAEe OCOOIMBY POJb y (Pi3uLll: IpU BUBUEHHI
3aKOHIB  TEIUIOBOTO  BMIIPOMIHIOBAaHHS BHUHHUKJIA TiloTe3a MpO  KBAHTOBY IPHUPOIY
€JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS T1J1 1 TUM CaMUM IOKJIQJIEeHO MOYaTOK HOBOi — KBAaHTOBOL
¢izuku. Ilpu BUBYEHHI TeMH HEOOXITHO YpPO3YMITH NPHUPOJY TEIUIOBOTO BUIIPOMIHIOBAHHS,
3HaTH WMOTr0 XapaKTEPUCTHKHU Ta 3aKOHHW. 3HATH 3B'A30K MiX XBHJIBOBHMH XapaKTEPHUCTUKAMH
€JIGKTPOMArHiTHOTO BHIIPOMIHIOBAaHHS (YacToTa, JOBKMHA XBWJ, XBHJIbOBHI BEKTOp) Ta
XapaKTepucTUKaMu (oToHa (€Hepris, IMIYyJIbC, Maca).

IIpu BuBYeHHI sBHIIA (oToedekTy 3BEpHYTH yBary Ha 30BHiIIHIA ¢oroedekt, iHoro
3aKOHHM CTOCOBHO CTPyMY HACHYEHHS, MAaKCUMaJIbHOI KIHETUYHOI €Heprii ()OTOENEeKTPOHIB Ta
ICHYBaHHSI TPAaHUYHOI YacCTOTH (IOBXHHM XBHJII); YMITH 3amucaTtu piBHsAHHA EifHmreilina mms
dboToedekTy Ta po3yMiTH HOTO 3MICT. 3HATH 3aKOHOMIPHOCTI KOMIITOHIBCHKOT'O PO3CIFOBaHHS Ta
pPO3YMITH iX 3B'I30K 3 KBAHTOBMMHU YSBJICHHSMH PO KOPOTKOXBHJIBOBE EJIEKTPOMArHiTHE
BUITPOMIHIOBAHHS.

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

Tema 4. Xeunvosi énracmueocmi pevwosunu.

KopnyckynsipHo-XxBuiapoBUi ayanizMm. XBuii jae bpois. XsuiboBa  (yHKIs,
WMOBIpHICHA IHTepHpeTaiiss KBaHTOBUX sBHII. CHIBBIAHOLIEHHS HEBU3HAYEHOCTEH
['eiizen6epra. PiBusuns Llpeninrepa. [Ipuniun cynepno3uii.
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ITpu BHBYEHHI TeMH HEOOXiJHO 3aCBOITH i€t Ta Gopmyry ae bpoiins ta gocmiau, ski
MIATBEPDKYIOTh  KOPIYCKYJSIPHO-XBUJIBLOBUM Jyalli3M  MaTepii; yMITH TOSICHUTH 3MICT
XBWIbOBOI ¢yHkuii. 3amam’sitatu piBHAHHA Illpeninrepa s cTalmiOHApHUX CTaHIiB; 3HATU
MaTeMaTH4Hl BJIACTHUBOCTI MOT0 PO3B’S3KIB;, TPaHWYHI YMOBHU I XBHUJIHOBOI (DYHKII Ta, K
HACIIIOK 3 HUX, KBaHTYBAaHHS €HEprii mpu OOMEXEeHHI PyXy YaCTHHKH.

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

Tema 5. Byoosea amomie i mo.iexy.

Mopneni 6ynoBu atoma. Teopis atoma rigporeHy nmo bopy. KBanToBO-mMexaHiyHMIA
onuc rizporeHononioHoro aroma. KBaHTyBaHHS eHeprii, MOMEHTY IMIYJbCYy 1 MPOEKii
MOMEHTY immyiabcy. Crin enekrpona. baratoenextponni aromu, npuniun Ilayni. bymosa
eJIEKTPOHHUX 0OOJIOHOK 1 BIACTHUBOCTI €JIEMEHTIB NepioANYHOI cucteMu MeHaeneesa.

[Ipy BuBYEeHHI TeMH HEOOXITHO 3BEPHYTHM YBary Ha Taki JpKepejda BUHUKHCHHS
KBaHTOBOI Teopil sk nmocmiam Pesepdopma, dopmyna banpmepa anst NOBXKUH XBWIIb, SIKi
BUIIPOMIHIOIOTBCS. aTOMOM TiJIpOoreHy; O3HaiiomuTucs 3 Teopieto bopa. OcobnuBy yBary ciin
3BepHYTH Ha ()i3MYHI MOHATTS - KBAaHTYBaHHS €HEPrii, MOMEHTY iIMITYJIbCYy 1 MPOEKIii MOMEHTY
IMITyJIbCY, €JIGKTPOHA B aTOMi Ta KBAHTOBI 4Mcia, X (PI3UYHHI 3MICT 1 TOMYCTUMI 3HAUYCHHS;
CIIiH €JIeKTPOHA. YPO3YyMITH 3MicT mpuHIUIy [layimi Ta mOsSICHEHHS ePi0INYHOCTI BIACTUBOCTEH
eJIeMeHTIB Tadimul MeHeleeBa Ha 1oro OCHOBI.

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

Tema 6. Dizuka amomnozo aopa.

bynosa i BmactuBocTi atomHoro siapa. Ckman siapa. Exepris 3B'si3ky 1 medekt macwu.
[Ipupona snepHux cwi. PangioakTuBHE BHUIPOMIHIOBaHHS Ta #oro BuAM. 3aKOH
paxioakTuBHOTO po3naxay. [IpaBuna 3mimenns. SAaepHi peakuii. JIaHuorosi peakiis saep.
Peakuii TepmosepHoro cuHTesy. fnepHa eHepretuka.EnementapHi wacTuHkH, ix
knacudikarisa. OyHaameHTanbHi B3aemo/ii. KocmiuyHe BUIPOMiIHIOBaHHS.

IIpu BuBuUEHHI Ii€i TeMH OCOOIMBY yBary 3BEpHYTH Ha OCHOBHI XapaKT€PUCTUKU
aTOMHOTO fJpa — 3apsJl, MacoBe YMCIIO, PO3MIPH, CIIH 1 MarHiTHUM MOMEHT, HOro €Heprito
3B’A3KYy; 3HATH BJIACTUBOCTI SIEPHUX CHJI, a TakoX posibpatucs B MOJENsAX, SKi
BUKOPUCTOBYIOTBCS IJISl OITUCY SIZIEP.

Cain 3acBOiTH Ta ypO3yMITH SIBUILE PaJiOaKTUBHOCTI, 3aKOH PaJi0aKTUBHOIO PO3Mafy i
IpaBwia 3MIIIEHHA. 3BEpHYTH YyBary Ha TPYAHOLI, SKI BHUHUKIM TpU TOSCHEHHI
3aKOHOMIpHOCTEH -po3maly Ha OCHOBI 3aKOHY 30€peKEeHHS eHEeprii.

[Ipu BUBUYEHHI OCHOBHMX THUIIIB SIEPHUX PEaKIliii 0COOIMBO 3BEPHYTH yBary Ha BaXKJIMBI
JUISl TIPAKTUKW peakiii JiJIeHHs Ta CHHTe3y aTOMHHUX sijiep. HeoOXiqHO TakoX 3acBOITH THUIH
B3a€EMO/IIN Ta KJIaCU(PIKAIIIO €IeMEHTAPHUX YaCTHHOK.

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

3.4.2. [lumannus 0ns camonepesipku

1*. CdopmymoiiTe OCHOBHI 3aKOHM  T€OMETPHYHOI ONTUKH. SIKWH Giswusmii 3micT Mae
aOCOJIIOTHUIM Ta BIJHOCHUHM TIOKa3HWK 3aJIOMJICHHS? Y dYOMYy  TIOJSITa€ SIBUINE ITOBHOTO
BHYTPILIHBOTO BiJOUTTS?

2*. 'Y yoMy moJsirae siBUIIe iHTepepeHIii citia? 3a SKUX YMOB BOHA MOYKE CIIOCTEpiraTucs?
3*. SIki XBWJIi Ha3UBaIOTh KOTePEeHTHUMU? SIKi yMOBH KOT'€pEHTHOCTI HE MOXYTh OyTH BUKOHaHI,
SIKIIO XBUJII BUTIPOMIHIOIOTHCS IBOMA PI3HUMH JiKepesiaMu?

4* Ilo Take ONTHYHA PI3HUIA XOAy? 3alUIITh YMOBHM MaKCUMyMy Ta MIHIMyMY IMpH
iHTepdepen i s pi3HuUIll a3 Ta pi3HUII XOIy.

5. SIKy BIacTUBICTb, NIOB’s3aHy 3 BIIOMBAHHSAM CBITJIa HA TPAHMIII BOX JIEJIEKTPUKIB, HEOOX1THO
YpaxoBYBaTH MPH PO3PaXyHKY pe3yabTaTy iHTep(epeHInii y TOHKUX TuTiBKax?
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6*. Y yomy nmosmsirae sisutie qudpaxiii? o € HeoOX1HO0 yMOBOIO i ClIOCTEPEKEHHS?

7. Chopmymrorite mpunIiui [ roliredca - @penens. Y yomy cyTh MeToy 30H Openens?

8. o Take mudpakuis Ppenens? ChopmynroiiTe yMOBH CHOCTEPEKEHHS MaKCUMyMy Ta
MIHIMYMY 1HTEHCHBHOCTI CBITJIa Ha OCi KPYTJIOTO OTBOPY NMpH AUPaKIii Ha HhOMY.

9. Mo Take mudpakiis Dpaynrodepa 1 gk i moxHa crocrepiratu? ChopmyaroiTe yMOBU
CIIOCTEPE)KEHHSI MaKCHUMYMIB Ta MIHIMYMIB 1HTEHCHBHOCTI CBITJa TpW Audpakiii Ha OIHIN
[IUTHHL

10*. Illo Take mudpakimiitna rpatka? SKy BenMWYuWHY Ha3uBaroTh ii mepiogom? CdopmymroiTe
YMOBHU CIOCTEPEKEHHS MAaKCHMYyMIiB Ta MiHIMyMiB 1HTEHCHUBHOCTI CBiTJIa npu audpaxmii Ha
nudpakIiiHii rpaTi.

11. Yomy nmudpakmiro Ha KPUCTAIIYHIM PEIIITII CHOCTEPIraloTh Y PEHTICHIBCHKUX MPOMEHSX?
Hagenite popmyny Bynwda - bperra.

12*. YV yomy cyTh sIBHIA MOJEKYJISIPHOrO po3cisHHs cBiTia? 3akoH Penes. IlosicHiTh 3MiHY
KOJILOpY HebOa y pi3Hi yacu 100U Ha OCHOBI 3aKoHY Pernes.

13*. flke siBUIE HA3WMBAIOTH JMCIIEPCi€I0 CBITIIA? Y YOMY BiMiHa HOPMAJIBHOI Ta aHOMAaJIbHOI
naucriepcii?

14*. TlornuHaHHS CBITNIA. SIKY 3QJIKHICTh Ma€ 1IHTCHCUBHICTH CBITJIa B/l BiJICTaHi, TPOHICHOI Y
MIPO30POMY CEepENOBUIII 3TiAHO 3aKoHy byrepa?

15*. fIxa BIaCTUBICTH €IEKTPOMATHITHUX XBWJIb MIPU3BOIUTH JI0 SBUIIIA moisipu3amii? SIki tumm
MOJIIPU30BAHOIO CBiTJIa BaM BiioMi? Y oMy iX BiJMiHa BiJ IPUPOTHOTO CBITIA?

16. SIxi sBUIIA BUKOPUCTOBYIOTH JUIS OTpUMaHHS moiisipu3oBaHoro ciTina? o Take KyT
Bprocrepa? 3a skMM 3aKOHOM HOr0 MOKHA BU3HAYUTH?

17. Y 4omy monsrae sBuile NoABiHHOrO mnpomeHesamomieHas? Illo Take onTmyHa BiCh
Kpucrany?

18 . Y gomy nossirae siuie auxpoizmy? 1o take monspoinu? J{ns 90ro iX BHKOPUCTOBYIOTH?
19*. SIxi npunaau Ha3UBaIOTH MOJIAPU3ATOPAMU Ta aHAJIi3aTOpaMU. 3amlMIIiTh 3aKoH Maioca.
20*. o Take TeruioBe BUNPOMiHIOBaHHSA? HaBemiTh 0O3HAUEHHS HOTO XapaKTePUCTHUK. Ske TiIo
Ha3UBaOTh A0COIIOTHO YOPHUM?

21*. Cdopmymroiite 3akoH Kipxroda misi TEmsIOBOro BHUIIPOMIHIOBAHHS, 3aKOHU TETUIOBOTO
BUIIPOMIHIOBaHHS a0COJIFOTHO YOPHOTO Tijna: 3akoH Ctedana — bonbliMaHa; 3akoHu Bina.

22*. Y domy moJisirae kBaHTOBA rinore3a [Inanka? 3amumiiTe GopMyiy JUTsl HEepTii KBaHTA.

23*. Illo take ¢oroedexr? Ski Buau potoedexty Bam Binomi? /e BOHU BUKOPHCTOBYIOTHCS?
24*. CdopmyrmoliTe 3aKOHOMIPHOCTI 30BHIIHBOrO Qortoedekry. Illo Take yepBoHA TpaHHUIA
dotoedekTy; Bi 4Oro BOHA 3aNEKUTH?

25*. Banummite piBHAHHA EiHmTeiiHA 11 doToedeKkTy Ta TOSACHITH 3aKOHOMIPHOCTI
doroedekTy, cimparounch Ha Teopito EitHmiTeiiHa.

26*. HaBenite popmyinu, 0 3B’SA3YIOTh XapaKTEPUCTHKH (OTOHA (€HEpriro, IMITYyIIbC, Macy) 3
XapaKTepUCTUKAMU BiAMOBITHOI €JIEKTPOMArHiTHOT XBUJIi (4acToTa, JOBKUHA XBHII, IIBUIKICTh
CBITJIA).

27. Y yomy nomnsirae epekt KomnroHa Ta K MOSICHIOIOTHCS MOTO 3aKOHOMIPHOCTI 3 TOUKH 30PY
KBAaHTOBHX YSIBJIICHb IIPO MPHUPOJTY PEHTI€HIBCHKOTO BHIPOMIHIOBAHHS?

28*. Cdopmymoiite ineto ae bpoiins Ta 3anumite Gopmyny ne bpoitns. SIky pons Burpae
XBWJIbOBA MTPHUPOJIA YACTUHOK, SIKE JOCIITHE MMiATBEPKEHHS Ta BAKOPUCTAHHS BOHA 3HAXOJHUTH?
29*. V yomy mnonsrae HMOBIpHICHHH 3MiCT XBWJIbOBOI (YHKIII? YKaxiTh I BJIaCTUBOCTI Ta
3aMULIITh YMOBY HOPMYBaHHS. SIKI IpaHW4YHI YMOBHM MOBUHHI BHKOHYBATHCS JUIsl XBHJIbOBOI
byHKIIT?

30. Y MOXIJIMBO OIMKCATH JIOKANi30BaHY YAaCTUHKY MOHOXPOMATHYHOIO XBHIEK? Skuid
Gi3uuHUi 3MICT Mae CHIBBIIHOIIEHHS HeBU3HAueHOCTel ['eifseHOepra s KoopauHATH Ta
IMITYJIbCY? €HEeprii Ta 4acy >KUTTS BIANOBIIHOTO CTaHy?

31* 3anumite 3aransHe piBHsAHHSA Llpeninrepa ta piBHsHHs Ilpexinrepa ans cramioHapHHX
craniB. [1lo Ha3MBalOTH BITACHUMU 3HAYEHHSMH CHEPTii Ta BIaCHUMHU (QYHKIIISIMU?
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32. YoMy OOpiBHIOE MOTEHIIaJbHA SHEPTis B3a€EMOJII eNeKTpoHa 3 sIIpOoM B aromi? 3amuiliTh
crartionapae piBHsHHs Illpeninrepa mis aroma rigporeHy. KBaHTyBaHHS SKHX TapameTpiB
€JICKTPOHY B aTOMi BHTIKA€E 3 IIHOTO PIBHSHHS?
33*. lllo BM3HAYaIOTh TOJOBHE, OPOITAJIPHE 1 MAarHiTHE KBAHTOBI uucia? Ski 3HAYCHHS BOHU
IpUMMaroTh?
34*. 1llo Take cnin mikpodyactuHku? [0 XapakTepusye CIiHOBE Ta MarHiTHE CITIHOBE KBaHTOBE
qUCII0?
35*. Ha3BiTh KBaHTOBI 4nciia, HEOOX1HI JJIsl IOBHOT'O OIKCY CTaHY €JIEKTPOHA B aTOMI.
36. Y oMy monsira€ MPUHIMI TOTOKHOCTI KBAaHTOBUX YAaCTHHOK? SIKi YaCTWHKHM HAa3WBaIOTh
dbepmionamu, 6030HaMH?
37*. Chopmymroiite mpuHuil 3adoponun [Tayii.
38*. Illo Take enekTpoOHHUH MmIap, CJICKTPOHHMH TiAmap (000J0HKA) y Oarato eIeKTPOHHOMY
atomi? Sk ysBieHHS Tpo iX OyJOBY JO3BOJSIOTH MOSCHUTH NEPIOJUYHICTH BIACTUBOCTEH
XIMIYHHUX €JIEMEHTIB?
39*. 3 sIKUX YaCTHHOK CKJIAIA€ThCS SAIpO?
40*. YuMm BU3HAYAETHCS 3apsA0Be Ta MacoBe uncio sapa? 1o Take i3otomnu, i300apu?
41. TlosicHiTh, YUM OOYMOBIICHE T€, III0 Maca sapa 3aBXKIW MEHIIA 3a CyMy Mac HYKJIOHIB, IIIO
BXOJIATH J0 HOTO CKIIaTy.
42*. 1o Take enepris 3B’ 513Ky saapa? Sk il 004HCIIOI0TH?
43*. TlepeniuynuTh BIACTUBOCTI SICPHUX CHIL.
44* . 11lo Take pamioakTHBHICTH? SIKi BUAM PalioaKTUBHOTO PO3IAy BaM Biomi?
45*. 3akOoH pa/lioaKTUBHOTO posmnany. Skuii (i3MuHUN 3MICT Mae cTajla pos3nangy, Hepiof
HamiBpo3namy? 3B'SI30K MiXK CTaJOK PO3Maay 1 MepiojloM HamiBpO3Maay Ta CEPEIHIM YacoM
KUTTSL.
46*. I1lo Take a- po3nan? 3a KO CXEMOIO BiH BiZIOyBaeThCsA? SIKUM € €HEPreTHUHUI CIIEKTp O.-
po3nany?
47*. Sxi Buam P- posmany Bam BigoMmi? Skuil €HEpPreTUYHMM CIEKTp € XapaKTepHUM s
€JIEKTPOHIB Ta MO3UTPOHIB, SIKI BUIIPOMIHIOIOTHCSA TpH [3- po3nai?
48*. I1lo Take y-ipomeHi? SIkuii eHepTeTHYHUH CIIEKTp € XapaKTEPHUM JIJISl Y-BUITPOMIHIOBAHHS?
49*. 1llo Ha3uBalOTh sAJEpHOI0 peakuiero? SIKi saepHi peakiii Ha3MBaIOTh €K30TEPMIYHUMU?
Ennorepmiunnmu?
50*. V uwomy momsrae simepHa peaxiis noainy? o Take maHiroroa peaxiis noainy? 3a SKux
YMOB BOHa Moxe OyTH 37iiicHeHa?
51*. Illo Take KoedilieHT PO3MHOXKEHHS HEHUTpoHIB? ki Horo 3HAa4YeHHs BIANOBIAAIOTH
KPUTHUYHOMY, I IKPUTHIYHOMY Ta HAJKPUTUIHOMY PEKHUMY JIAHIFOTOBOI SAEPHOI peakiii?
52*. 'V uyoMy mosifrae peakilis CUHTe3y JIerKuX sfep? Y YoMy TpPYAHOLI 3iHiCHEHHS
TEPMOSIEPHOT peaKIii?
53. Sxi 4YoTMpH TUNM (QyHIAMEHTAJIBHMX B3AaEMOAIM iCHYIOTH y mpuponi? Onuimite ix
BJIACTUBOCTI.
54. HaBenith kiacu@ikaiito e1eMeHTapHUX YaCTHHOK.

(* - muTaHHS U caMoTiepeBipKH 0a30BHX Pe3y/IbTaTiB HABUYAHHS - 3HAHb, BMiHb, HABUYOK).

3.6. Moayan 3M-II1 «JlabopaTopHi podoTH»

3.6.1. Ilosuanns

[loBHuit onmc naboparopHux poOIT (mepenik mpuOOpiB Ta MNPUIIAAIB;, TEOPETUUHHM
BCTYII, METOJWKA BUKOHAHHS POOOTH, MOCTIAOBHICTH PO3PAXYHKIB Ta OOYMCIEHHS MOXUOKHU
BUMIPIOBaHb HaBEJCHI y BIIMOBIIHUX METOAMYHMX BKa3iBKaxX JI0 BUKOHAHHS JabOpaTOpPHOI
pobotu. Tam jke TNpUBEICHHI MHUTAHHS [0 CAMOKOHTPOJIIO CTYACHTIB MpPH MIATOTOBIN O
nmabopaTopHOi POOOTH.

IHcTpykuii 10 BUKOHAHHS J1a0OpaTOpHUX pOOIT MOXXKHA 3HAWTH Ha caifTi Kadeapu
3arajgpHO1 Ta TeopeTudHoi (pizuku y kypcax @I3UKA-1 ta PI3UKA-2.
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4. IMTAHHSA 10 3AXOAIB IOTOYHOT O, IIACYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 TecToBi NUTAHHS 10 MOYJIbHOI KOHTPOJIbHOI podoTn Moay.as 3M-JI0

1. MarepiaabHOK TOYKOI BBAXKAIOTH TiJIO ...

Jlimepamypa [1,c.13; 2, c.6]
2. Cucrema BiJUTIKY BKIIFOYA€E y cebe ...

Jlimepamypa [1, c.14; 2, ¢.7 ]
3. TpaekTopis pyxy MarepiaabHOI TOUYKH — IIE ...

Jlimepamypa [1, c.14; 2, ¢c.8 ]
4. TlepeMileHHs MaTepialibHOT TOYKH — II€ ...

Jlimepamypa [1, c.14; 2, ¢c.8 ]
5. BenuuuHU HUISXY Ta MEPEMIllICHHS TOYKU CITIBIAAAl0Th Yy BUMIAJIKY ...

Jlimepamypa [1, c.14; 2, ¢c.8 ]
6. [lIBuakicTh (MUTTEBA) MaTEPiaTbHOI TOYKH — IIE ...

Jlimepamypa [1, ¢.15; 2, ¢.9 ]
7. HaBezneni rpadiku onucyroTh NpAMOTiHiiHMMA pyX. [IpsMoniHiiiHOMY pIBHOMIPHOMY PYXY
BiJmoBigae rpadixk ...

Jlimepamypa [1, ¢.17; 2, ¢.9 ]
8. MarepianpHa TOYKa pyxaiacs B3JI0BXK KOJIa pajiiyca 5 M. BiJl TOUKH A 10 Toukd B, sKi nexarhb
Ha MPOTWICKHUX KIHISIX JiaMeTpy, mpotsaroM 10 c. BenuunHa cepeHbOro 3HAYCHHS MOTYJISI

[IBUIKOCTI <V> MOPIBHSIHO 3 MOJYJIEM CepeAHBOI MIBUIAKOCTI ‘<\_/>‘ TOYKH €

Jlimepamypa [1, ¢.15; 2, c. 9]
9. PiBHO3MIHHUH NPAMOIIHIMHUN pyX TOUKH — 1I€ PYX, IPH SIKOMY TOYKa 32 OJJTHAKOBI TPOMIKKH
qacy ...

Jlimepamypa [1, ¢.17; 2, ¢.12]
10. OuHUI BUMIpIOBaHHS MPUCKOPEHHS, BUPAKEHA Yepe3 OCHOBHI OJMHUII Mi>KHAPOIHOT
CHCTEMH OAMHHUIB Sl, Ma€e PO3MIPHICTS ...

Jlimepamypa [1, ¢.9]
11. PiBHONpHCKOpEHUH NPAMOIIHIHHNN pyX 0€3 MOYaTKOBOI IBUIKOCTI OMUCYE PIBHAHHS

Jimepamypa [1, c.16; 2, c.11]
12. Hanpsim Ta BeTMYMHA TAHTEHITIAIBHOTO MIPUCKOPEHHS @, BU3HAYAIOTHCA (POPMYJIOIO ...

Jlimepamypa [1, c.16; 2, ¢.10]
13. Ha pucyHKy 300pakeHi TPa€KTOPii MaTepialbHUX TOUOK Ta BEKTOPH iX MIBUAKOCTI Yy /1Ba
MOMEHTH 4acy. TaHreHiaabHe npuckopeHHs Touku (a, < 0) y Bunauky ...

Jlimepamypa [1 c.16; 2, ¢.10]
14. Kyt M BeKTOpamMH IIBUJIKOCTI Ta MPUCKOPEHHS AJI MaTepiajbHOI TOUKH, SIKA PYXa€ThCS
PIBHOMIPHO B3/IOBX KOJIa, CKJIAJIaE ...

Jimepamypa [1, c.16; 2, ¢.10-11]
15. Pyx wmarepianbHOi TOYKHM, TaHTEHIIalbHA CKJIaJ0Ba NPUCKOPEHHA AKOi & =const, a
HOpMaJlbHa CKJIaJI0Ba NPUCKOpeHHA @, =0 € ...
Jlimepamypa [1, ¢.17; 2, c.11]

16. KyroBa mBUAKICTh pyXy MaTepiaabHOI TOYKH — II€ ...

Jlimepamypa [1, c.18; 2, c.12]
17. 'V Bunaaky piBHOCIOBIJILHEHOTO 00E€PTAILHOTO PyXy MaTepiaibHOT TOYKH BITHOCHO
HEPYXOMOIi OCi BEKTOp KYTOBOT'O IPUCKOPEHHS & CHPSMOBAHUIA ...

Jimepamypa [1, ¢.18; 2, ¢.13]
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18. XBunmHHa cTpinKka y 2 pa3u Ounblia 3a TOAWHHUKOBY. Monyni HIBHAKOCTI KiHIIIB
TOJIMHHUKOBOT Ta XBHJIMHHOI CTPLIOK BiAPI3HAIOTHCSA Y ... Pa3H
Jimepamypa [1, c.19; 2, ¢.13]

4.2 TecToBi NUTAHHSA 10 MOAYJIbHOI KOHTPOJbHOI podoTn Mmoayas 3M-JI1

1. InepuianbHi CUCTEMH BIIIIKY 3aBXKIH PYXalOThCs BIHOCHO OJHA OJIHOI ...
Jimepamypa [1, c.46]
2. Mipoto iHepTHUX BIACTUBOCTEH MPH MOCTYNAIBHOMY PYCI Tijia € HOoro ...
Jimepamypa [1, c.47; 2, ¢.15]
3. Tpu Tina oAHAKOBOI MacH Mija MI€I0 CHJI PYXalOTbCsA 3 PI3HUMHU NPUCKOPEHHSIMH TakK, IO
a, > a, > a,. Haiibupua cuna aie Ha ...
Jimepamypa [1, c.46; 2 ,¢.16]
4. Imnynbc Tila P BU3HAYA€ETHCA 32 (HOPMYIIOIO ...
Jlimepamypa [1, ¢.47; 2, ¢.16]
5. ludepenuianpaoro Gopmoro 3amucy apyroro 3akony Herotona € ¢popmyna ...
Jlimepamypa [1, ¢.46; 2, ¢.16]
6. Cyma BHYTpILIHIX CHJI 3aMKHEHOI CUCTEMH JIOPIBHIOE ...
Jlimepamypa [1, ¢.47; 2 ,¢.19]
7. XapakTep pyxXy CHCTEMHU MaTepiajJbHHX TOYOK BU3HAYAETHCA €0 PIBHOTINHOI ...
Jlimepamypa [1, ¢.47; 2, ¢.20]
8. OmumHuI BHMIPIOBaHHS CWJIM, BHpakeHa depe3 OCHOBHI oxwHMii cuctemu Cl Mmae
PO3MIPHICTb ...
Jlimepamypa [2, ¢.16]
9. o BixOyneThes 3 BiTHOCHOKO ehOpMaIli€r0 pO3TITY A% 3rigHo 3akoHy ['yka mpu 3amini

CTaJIBHOTO APOTY JPOTOM TOTO CaMOTO IMepepisy, aje yaBidl OUThIIOT JOBXHHHU 32 HE3MIHHUM
HaBaHTAXCHHSIM?

Jlimepamypa [1, ¢.50; 2, c.44]
10. Cuna 3eMHOTO TSDKIHHA € y 9 pa3iB MEHINOI0, HDK y MOBEpPXHI 3eMii, Ha BiJcTaHi Bij
noBepxHi 3emui, sika fopiBHioe (R — paniyc 3emui) ...

Jimepamypa [1, c.48]
11. Cuna He BUKOHY€E pOOOTH, SKIIO KYT MK BEKTOpPAMH CHJIH 1 IEpEMIILEHHS IOPIBHIOE ...
Jimepamypa [1, c.76; 2,c. 24]

12. MexaniuHa poO0Ta KOHCEPBATUBHOI CUJIM  3QJICKUTh TUIBKHU BI] ...

Jlimepamypa [1, ¢.76; 2, ¢.25]
13. 3akoH 30epekeHHs] MEXaHIYHOI €Heprii BUKOHYETbCS TUIBKH Il CUCTEM, SK1 33/10BOJIbHSIOTh
HACTYITHUM YMOBaM: ...

Jlimepamypa [1, ¢.77; 2, c.28]
14. MowmeHT iHepIIii MaTepialbHOI TOYKU BITHOCHO OCI IOPIBHIOE ...

Jlimepamypa [1, ¢.99; 2, c.54]
15. Miporo KUTBKOCTI pyXy Tijla Mpu 00epTaibHOMY pyci € Horo ...

Jlimepamypa [1, ¢.101; 2, ¢.38]
16. Hutky, sika yTpuMye MalieHbKY KYJBKY, IIO OOEpTa€ThCs, MOYMHAIOTH HAMOTYBaTH Ha
CTPMKEHb, 3MEHIIYIOUN pajiiyc o0epTaHHS KyJIbKH. MOMEHT 30BHIIIHIX CHJ JOPIBHIOE HYIIIO.
[IBuKiCTh 0OEpTaHHS KYJIbKU P LILOMY ...

Jlimepamypa [1, ¢.101; 102; 2, c.40]
17. 3 ogHoro piBHA h MOXWMIIOT IJIOMIMHN CKOYYIOTHCA 0€3 KOB3aHHS OO0OpydY, IMUTIHIP 1 KYJIA.
Binpmmit yac Ha TPOXOKEHHS HIISXY BUTPATUTh

Jimepamypa [1, ¢.109]
18. 106 macaxup y nihTi 3HAXOAUBCA y CTaHI HEBArOMOCTI, JTI()T MOBHHEH PyXaTUCH ...

Jlimepamypa [1, c.122; 2, ¢.53 ]
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19. Cuna Kopiouica, 1o Ai€ Ha MOTIK BOAM y Piylli, 1[0 TeUe y MiBACHHIHN MBKYJI1 B30BXK
MepHiaHy, CIIpSIMOBaHa ...

Jlimepamypa [1, c.122; 2, ¢.54,55]
20. BrummB BiIEHTPOBOI CHJIM 1HEPIIi HA BEIMYMHY NPUCKOPEHHS BUIBHOTO NaAiHHA 31
3MEHIICHHSM IUPOTH MICIIS CIIOCTEPEKEHHS TPU3BOAMTS JIO ...

Jimepamypa [1, ¢.122,125]
21. Pimuna Teye TpyOoro 3MiHHOTO nepepisy. [Ipu upomy di = 2d2 (d — giametp Tpyom). Ak iy
CKUIBKHU pa3iB BiAPI3HAETHCS MIBUAKICTD TeUii V; MOPIBHIHO 13 MIBUJKICTIO V,?

Jimepamypa [1, ¢.133; 2, ¢.58]

22. Ilepepi3 cTtpymeHs piauHu, o 0’€ 31 IITAHTY BBEPX, 13 BIICTAHHIO BiJl OTBODY ...
Jlimepamypa [1, c.133; 2,¢.58]

23. I'pagieHT MIBUIKOCTI PiAMHM, IO TEYE MO TPYOi, CIIPSIMOBAHU ...

Jlimepamypa [2 ¢.62]
24. Atmocdepnnii Tuck nopiBaroe 100kIla. Tuck y Boai Oinbmuii 3a atMocdepuuii y 6 pasiB Ha
IHOUHI ...
Jlimepamypa [1, ¢.131; 2, ¢.57]
25. PiBHsHHS bepHymi. MOXKHA OTpUMATH Ha IMiJICTaBl 3aKOHY ...
Jimepamypa [1 ¢.134; 2 ¢.59]
26. [HBapiaHTHMMH BEJIMYMHAMHU 110 BiJIHOIIECHHIO JI0 TIepeTBOpeHb JIopeHna € ...
Jlimepamypa [2, ¢.69, 75 ]

27. ]Isa (GOTOHU pyXarOThCsl HA3yCTPid OJIMH OJTHOMY y BaKyyMi 31 HIBUAKICTIO € KOXKHHMIA (€ —

MIBHJIKICTh CBITJIA Y BaKyyMi). BilHOCHA mIBUAKICTh HAOIMKEHHS YaCTUHOK CKJIAJIAE . ..
Jimepamypa [2, .69, 75]

28. TloHATTS «imeadpbHUH ra3y» o3HaJae, o ra3 3aJJ0BOJIbHSIE HACTYITHUM BHMOTaM:

Jimepamypa [1, ¢.153; 2, ¢.82]
29. Ipu i30X0pHOMY IPOIIEC] Y Ta3i HE3MIHHOIO 3aTHINAETHCS BETUYMHA ...
Jlimepamypa [1, ¢.157; 2, ¢.83]
30. AniabGaTHuii poriec — mporec, TP SKOMY
Jlimepamypa [1, ¢.157; 2, ¢.107]
31. PiBHSAHHSA i30TepMH BHpakae opMyIia
Jlimepamypa [1, ¢.157; 2, ¢.83]
32. OnuHUIICI0 BUMIPIOBAHHS KUTBKOCTI PEUOBUHU Y MIKHAPOTHIN CUCTEMI OUHUID Sl, €
Jlimepamypa [1, ¢.158; 2, ¢.86]

33. Bogenr Hz, kucenp Oz, azor N2 ta BomsHa mapa HoO (MonspHi Macu BiAIOBITHO

JOPIBHIOIOTH  2- 10° kr/momb, 32-10° xr/momp, 28-10° kr/moms Ta 18-10° xr/moms)

3HAXOJATHCS NMPU OJTHAKOBOMY THUCKY 1 TEMIIEpaTypi. 3a IMMUA YMOBAaMH MAaKCHUMAJIbHY T'YCTHHY Ma€e

Jlimepamypa [1, ¢.159]

34. OcHOBHHH 3aKOH MOJIEKYJISIPHO-KIHETUYHOI Teopii ra3iB (ocHoBHe piBHsAHHSI MKT) Bupakae

dopmyna
Jimepamypa [1, c.176; 2, ¢.87]

35. Ha ctyninb ¢cB0001M OCTYNAIBHOTO PYXY MOJIEKYIIH ra3y NpUIaIae eHepris
Jimepamypa [1, c.177; 2, ¢.100]

36. TpboxaToMHa MOJIEKYJIa Ma€ KOPCTKUM 3B'A30K Mk aroMamMu. Ha moctynanbHuil pyx Bif

BCI€i KIHETUYHOI €Heprii MpuIiajgae yacTUHA, iKa JOPIBHIOE

Jlimepamypa [1, c.177; 2, ¢.100]

37. 3anexxHicTh cepeHbOl MBUIKOCTI MOJIEKYIIH 1I€ATBHOTO Ta3y BiJl TEMIIEPAaTypH Ma€ BUTIISL:
Jlimepamypa [1, ¢.179; 2, ¢.90]

38. Mouieky/1 KHCHIO i BOJHIO MAKOTh OJJHAKOBI CE€PEHI KBaJPAaTUUYHI NIBUIKOCTI HOCTYNAIBHOIO PYXY.
SIK 3MIHATBHCS 3HAUYEHHS IIBUIKOCTEH MOJICKYJI KUCHIO 1 BOJIHIO IIICJIS TOTO, SIK T'a3H MepeMiinanu?
Jimepamypa [1, ¢.180; 2, ¢.90]

39. 3a AKUM 3aKOHOM 3MIiHIOETHCS aTMOC(EPHUI TUCK 13 30UIBIIICHHSM BUCOTH HaJ PiBHEM

Mopsi?
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Jlimepamypa [1, ¢.180; 2, ¢.91]
40. VY sBumi qudy3ii 311HCHIOETHCS TIPEHECCHHS
Jlimepamypa [1, ¢.194; 2, ¢.95]
41. Jlo BHYTPIIIHKOI €HEPrii 11eaTbHOTO Ta3y BXOAUTh
Jlimepamypa [1, ¢.212; 2, ¢.100]
42. Tlpu HagaHHi ieaTbHOMY Ta3y Ti€i camMoi KUIBKOCTI TEIJIOTH HAHOUIbIINE TiABUIICHHS
temnepatypy AT nocsraeTbes mix yac mporuecy
Jlimepamypa [1, ¢. 210,112; 2, ¢.105]
43. IIpu agiabaTHOMY MOMIMPEHH] ra3y HOTro BHYTPIIIHS SHEPTis ...
Jlimepamypa [1, ¢.216; 2, ¢.108]
44, Po6oTa ra3y JOpiBHIOE HYIIIO IIiJT 9ac MPOIECy
Jlimepamypa [1, ¢.213; 2, ¢.105]
45. 3 HaBeICHUX HIDKYE TIPOIIECiB HEOOOPOTHUM € ...
Jlimepamypa [1, ¢.239]
46. KoedimieHT KOPUCHOI Jii TEMIOBOI MAaIlIMHU — II€ BEIMYHUHA, KA JTOPIBHIOE ...
Jlimepamypa [1, ¢.242; 2, ¢.111]
47. T'a3 Bukonye 1nuki Kapho. AGcomroTHa Temmeparypa Ti HarpiBHMKa B 4 pa3u BHIA 3a
abcomroTHy Temmepatypy T2 xomommnsHuKa. KK/ 1150r0 UKITY TOPIBHIOE:
Jlimepamypa [1, ¢.242; 2, ¢.117]
48. Ipu nmigBuineHHi remneparypu HarpiBauka KK/ TernnoBoi mamman
Jlimepamypa [1, ¢.242; 2, ¢.117]
49. 3rigHo 3 APYrUM 3aKOHOM TEPMOJIMHAMIKH Y 3aMKHEHHUX CHCTEMaXx IPH MPOTIKaHHI B HUX
HEOOOPOTHOTO TIPOIIECY EHTPOITISI CHCTEMH ...
Jimepamypa [1, ¢.240; 2, ¢.113]
50. KpuBa ¢a3oBoi piBHOBaru ,,TBep/ie TIO — Mapa ~’ 3aKiHIyeThCS
Jimepamypa [1, ¢.261; 2, ¢.145]
51. [Ipu moBHOMY HE3MOUYYBaHH1 MOBEPXHI PIIMHOIO 3HAUEHHS KpalloBOTO KyTa JIOPIBHIOE ...
Jimepamypa [1, ¢.266; 2, ¢.133]
52. SIxmii porec cnocTepiraeThes Mpy 130TEPMIYHOMY CTHCKaHHI HAaCMUYEHOI apu?
Jimepamypa [2, ¢.123]
53. SIkmii 3 HaBeAEHUX MpoIieciB ( TAPOYTBOPEHHS; KUIIHH, KOHACHCALS TapH y PIAUHY;
IUTABJIEHHS) CYNPOBOJXKY€ETHCS BUIUICHHSM TEIIOTH?
Jlimepamypa [1, ¢.266; 2, c.144]

4.3 TecTOBi NUTAHHS 10 MOY/IbHOI KOHTPOJIbHOI po6oTH Moayas 3M-JI2

1. Sk 3MIHUTBCS cujla B3a€MO/IIT ABOX TOYKOBUX 3apsA/iB IPHU 3MEHILIEHH] BEJIMYUHU KOKHOTO 3
HUX y 3 pa3u?

Jimepamypa [1, ¢.283; 2, ¢.149] . - @
2. Ha pucyHky 300paskeHa cuiia, sika Jii€ Ha 3apsi (o 3 OOKY €JIeKTPUIHOTO

0JIs, YTBOPIOBAHOTO 3apsiiamu (|, 10, . BusHaunTtu 3HaK 3apsamy q,, .

Jimepamypa [1, ¢.284; 2, ¢.149]

3. CuJI0BOIO XapaKTEPUCTUKOIO EJIEKTPUYHOTO MOJIA € HOTO ...
Jimepamypa [1, ¢.284; 2, ¢.150]

4. HampyXeHiCTbh eIeKTPUYHOTO MOJIsI TOYKOBOT'O 3apsay Hajiae Gpopmya:
Jimepamypa [1, ¢.284; 2, ¢.150]

5. JlexinpKa TOUKOBHX 3apsiB BMillleHO Y cdepy paniycy R. Lo BinOyneTbes 3 moTokoM

BEKTOpa HAIPY>KEHOCTI uepe3 cdepy, AKIIO i paaiyc 301IbITUTH yaBI4i?
Jlimepamypa [1, ¢.286; 2, ¢.155]

6. PoboTa mo mepemimieHHo 3apsay B €IeKTPOCTATUYHOMY TTOJTI 3aJICKUTh Bl
Jlimepamypa [1, ¢.288; 2, ¢.160]

-

Jo
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7. JlBa MO3UTHBHMX Ta JBa HETaTHMBHHUX 3apsAM  OJHAKOBOI BEJIMYMHU ( PO3TALIOBaHI y
BEpIIMHAX KBaJpaTy 31 CTOPOHOIO a. [ToTeHItian noss y meHTpi KBaapara JOPiBHIOE ...
Jlimepamypa [1, ¢.288; 2, ¢.57]
8. Skwuii B3aeMHUH HAIIPSIMOK MArOTh BEKTOPU HAINPYKEHOCTI Ta TPAIIEHTY MMOTCHITIATY
€JIeKTPOCTATUYHOTO TOJIsA?
Jlimepamypa [1, ¢.288; 2, ¢.162]9.
9. EnexTpu4HMil IUTIONB — 1€ CYKYIHICTh JBOX TOUYKOBUX 3apsiliB, SIKI ...
Jlimepamypa [1, ¢.291 ; 2, ¢.152]
10. Sk BMBae moJsipU3altis, 0 BUHUKAE B JICIEKTPUKAX, HA BEIMUUHY HAIPY>KEHOCT1
30BHIIIHBOTO TOJISI?
Jlimepamypa [1,¢.293; 2, ¢.166]
11. HanpyxeHIiCThb MO yCepearHI IPOBITHUKA, KU MOMIIICHUHA B €JIEKTPUYHE TI0JIE,
JIOPIBHIOE
Jimepamypa [1, ¢.295; 2, ¢.171]
12. EneKTpoeMHICTh IJIOCKOTO KOHACHCATOpa Haaae hopMya:
Jlimepamypa [1, ¢.295; 2, ¢.175]
13. Tlpu mochimoBHOMY 3’€HaHHI KOHJEHCATOPIB iX CyMapHa €EMHICTh:
Jlimepamypa [1, ¢.296; 2, ¢.177]
14. 1Mo BigOyBaeThcs 3 MOTCHINIAJLHOK CHEPTi€I0 B3aEMOJIl JBOX OJHONMEHHHX TOYKOBHX
3apsiiiB, 110 BIATIOOTHCS OMH JI0 OJTHOTO?
Jlimepamypa [1, ¢.297; 2, c.177]
15. [Inockuii KOHAEHCATOP MiIKIFOYEHO JI0 HKEepena Hanpyry. Bijctanp Mixk MiacTHHAMU
3MEHIIMIN yzBivi. [Ipy boMy eHeprisi eeKTpUYHOro MOt KOHACHCATopa ...
Jlimepamypa [1, ¢.297,300; 2, ¢.178]
16.EnexTpuunuii cTpym — I1€. ..
Jlimepamypa [1, ¢.343; 2, ¢.180]
17.VY 3aranpHOMY BUNAJIKy O3HAUEHHS MOHATTS BEJIMYUHH CTPyMY Hajae popmyna:
Jimepamypa [1, ¢.343; 2, ¢.180]
18. O3HaueHHIO MOHATTS ,,eJIEKTPOPYILiHA crila JpKepea cTpyMy  BiANOBiAae popmyna:
Jimepamypa [1, ¢.345; 2, ¢.182]
19. OnunHuuero BUMiproBaHHS Hanpyrd y MiKHapOAHii CUCTeMI OJUHMLIB € ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
20. OtHOPiTHOIO HA3UBAIOTH AUISHKY KOJIa, Ha SAKif AIFOTh TUTBKH CHJIH ...
Jimepamypa [1, ¢.345; 2, ¢.183,186]
21. Hanpyra Ha HEOJHOPIIHIHM IUISHII KOJIa BU3HAYAETHCS POOOTOIO CHII ...
Jimepamypa [1, ¢.345; 2, ¢.182]
22. 3akonoM Oma y nudepeHianbHii GopMmi U OTHOPIAHOI JUISHKH KOJIA € BUPa3:
Jimepamypa [1, ¢.346; 2, ¢.184]
23. Onip npoBiAHKKA 3aJE€KUTh BN ...

Jimepamypa [1, ¢.346; 2, ¢.183] 4 0Om
24. 3aranpHuil onip 300pa’keHOi Ha PUCYHKY AUISHKH KOJIa ] 40
JIOPIBHIOE ... 1 e
Jlimepamypa [1, ¢.347,348] A

25. 3akoH OMa IU1d TOBHOT'O KOJIa Ma€ BUATIISAL.
Jlimepamypa [1, ¢.347; 2, ¢.186]
26. 3axon J[xoynst — JleHna B inTerpanbHii hopmi Hagae Gopmyna:
Jlimepamypa [1, ¢.348; 2, ¢.185]
27. EnexTpuuHa TUIMTKA Ma€e JIBi CITipalli OJTHAKOBOTO oropy. [Ipn skoMy BKJIFOUYCHHI CITipaieit
qac, HeOOX1THUH ISl HarpiBaHHs BOAM y YaWHUKY JI0 TEMIIepaTypu KUMiHH, Oyze
MiHIMaJTbHUM?
Jlimepamypa [1, ¢.348; 2, ¢.185]
28. TepmoeneKkTpoHHa eMicisd — I1€ ...
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Jimepamypa [2, ¢.195]
29. 3apsKeHa YaCTHHKA, KA PyXa€eThCs, YTBOPIOE ...
Jlimepamypa [1,¢.374; 2, ¢.204]
30.Cu10BOIO XapaKTEPUCTUKOI MArHITHOTO TIOJIS € ...
Jlimepamypa [1,c. 374; 2, ¢.205]
31. JIinii MaruiTHOT 1HAYKIT (CHIIOBI JIIHIT MAarHITHOTO IOJIS) € ...
32.Cuna Awmrmepa, mo Ai€ Ha €JIeMEHT CTPyMy 3 OOKYy MAarHiTHOTO TOJsi, MAa€ MaKCUMaJbHE
3HAYCHHS, SIKIIIO. ..
Jlimepamypa [1,c. 378; 2, ¢.209]
33.MaruiTHy 1HAYKIIIIO ITOJIS €JIEMEHTA CTPYMY MOXHA PO3paxyBaTH 3a 3aKOHOM ...
Jlimepamypa [1,c. 375; 2, ¢.207]
34. MarsiTHa 1HIYKITis TTOJIsl, CTBOPEHOTO MPSAMOJIIHIHHUM IPOBITHUKOM HECKIHUCHHOT
JIOBXKUHH 31 CTpyMOM |, Ha BiCTaH1 I' BiJ] IPOBiTHMKA BU3HAYAETHCS 32 POPMYIIOIO. ..
Jlimepamypa [1,c. 376; 2, ¢.208] 1
35.Ha pucyHKy noka3aHi nepepi3u IBOX NpsSMUX HECKIHUEHUX MPOBITHUKIB 3i
ctpymamu (A Ta B), ogHakoBHMU 3a BenMunHOKW. HampsiMm BeKTOpa MarHiTHO1 C
iHayKii y Touri C MarHiTHOTO TOJIs MPOBIAHKUKIB A Ta B mpu 3amanmx
HarnpsMax CTPyMIB CIIBIAJIA€ 3 HAPSIMOM BEKTOPA 2
Jlimepamypa [1,c. 376; 2, ¢.207] A B
36. ®opmyioro, sika BU3Havae cuity JlopeHmae ... @ 3 @
Jimepamypa [1,c. 377; 2, ¢.212]
37. Cuna JlopeHua, sika i€ Ha 3apsiji B MAarHITHOMY I10JIi, 3MIHIOE ...
Jlimepamypa [1,c. 378; 2, ¢.212]
38.EnexTpoH, MpOTOH Ta O-4aCTHMHKA (SApO TEJil0) BIITAIOTh 3 OJHAKOBOK IIBHUJKICTIO B
OJTHOpPiIHE MarHiTHE MoJie MEePIEeHIUKYIAPHO 0 JiHii MarHiTHOI iHAyKii. Komo HaliMeHmoro
pajiyca OIucCye ...
Jlimepamypa [1,¢.400; 2, ¢.213]
39.MarsiTHu# NOTIK, KM IPOHU3YE PaMKy MOKE€ 3MIHIOBAaTHCS 32 PaXyHOK
Jlimepamypa [1,¢.380; 2, ¢.219,220]
40. BennuuHy eJeKTpOPYIIIHHOI CHIIM IHAYKIIIT BU3HAYAE 3aKOH ...
Jlimepamypa [1,¢.380; 2, ¢.224]
41.JHIyKTUBHICTH COJIEHOI/1a 3aJI€KUTh Bif ...
Jlimepamypa [1,¢.382; 2, ¢.229]
42 .OAVHUIICIO BUMIPIOBaHHS 1HITYKTUBHOCTI € ...
Jlimepamypa [1,c. 382; 2, ¢.228]
43.5lxum unHom EPC camoinaykuii, 1110 BUHHUKAE MpH 3MiHI CTpPyMYy Yy KOHTYpi, BIUIUBAE Ha
MIBUAKICTH I1i€1 3MIHU ?
Jlimepamypa [1,c. 382; 2, ¢.229]
44 Bin’eMHY MartiTHy CIpUHHSATIIMBICTD MAKOTh ...
Jlimepamypa [1,c. 385; 2, ¢.241]
45.Haiibu1b1y MarHiTHy IPOHUKHICTh [{ MAIOTh ...
Jlimepamypa [1,¢.386; 2, ¢.243]
46. 111 BUTOTOBJICHHS MOCTIHHUX MarHiTiB BUKOPHUCTOBYIOTH ...
Jlimepamypa [1,c. 386; 2, ¢.244]
47 PiBasiHHs MakcBelia Jyisl eIeKTPOMAarHiTHOTO TOJIs, SIKe BUpaKae 3aKOH eIeKTPOMAarHiTHOI
IHIYKITIT, Ma€ BUTJISI:
Jlimepamypa [1,¢.387,388; 2, ¢.251]
48. BUKJIMKATH MPYXHI TaApMOHIYHI KOJMBAHHS 3[IaTHI CUJIH:
Jlimepamypa [1,c.424,425; 2, ¢.258]
49 YacroTa KOJIMBaHb TOYKH, SIKa 31MCHIOE TApMOHIYHI KOJMBaHHS 3 TiepiojoMm T=2 ¢
JOPIBHIOE:
Jlimepamypa [1,¢.423; 2, ¢.256]

4
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50. 3akoH, 3a SKAM BigOyBalOThCS KOJMBAaHHS TOYKM Mae€ BHIUIA: X =2 Sin 5t (cm).
MakcumanbHe 3Ha4eHHS IIBUIKOCTI TOUYKH JTOPIBHIOE ...
Jlimepamypa [1,c.424; 2, ¢.258]
51. Yac penakcarrii — 11e mpoMDKOK 4acy 3a sSIKHW aMILTITy/Ia 3TracalouiX KOJWBAHb. ..
Jlimepamypa [1,¢.426; 2, ¢.269]
52.Touka npuiimMae y4acTb y JBOX B3aEMHO MEPICHINKYISIPHUX KOJIMBAaHHIX OJTHAKOBOT
9aCcTOTH, OJIHAKOBOI aMILTITYyH 3 pisHHIEI0 Pa3 Ap= T 1/2. TpaekTopis TOUKH € ...
Jlimepamypa [1,¢.432; 2, ¢.265]
53. SIk 3MIHUTBCS TIepioJl KOJUBAHb KOJIUBAJIBHOTO KOHTYPY, Y SIKOMY €JIEeKTPOEMHICTh
30UTBIINIIN Y YOTUPH pa3u (OImip HEe BpaxOBYBaTH)?
Jlimepamypa [1,c.428; 2, ¢.263]
54. IIpaBuiIbHO ONMCYE BUMYIIICHI KOJMBAHHS Y KOJUBAILHOMY KOHTYP1 PIBHSHHA ...
Jlimepamypa [1,¢.429; 2, ¢.272]
55. TToBHUH omip KoJIa 3MIHHOTO CTPYMY 3aJI€KHTh BiJ] HOTO. ..
Jlimepamypa [2, ¢.279]
56. IIpu po3moBcroIKeH1 XBUIII EPIOANYHICTh KOMBaHb y MIPOCTOP1 3a/1a€ThCA. . .
Jlimepamypa [1,¢.433; 2, ¢.285]
57. IlpyxHi MOB3IOBXHI XBUJII MOXKYTh PO3IIOBCIOJI)KYBATUCA Y ...
Jlimepamypa [1,¢.433; 2, ¢.285]
58. EnexTpoMarHiTHi XBUJI € ...
Jlimepamypa [1,¢.440; 2, ¢.299]

4.4 TecToBi MUTAHHS 10 MOYJIbHOI KOHTPOJILHOI podoTu MoayJasa 3M-JI3

1. SIk 3MIHIOETBCS KYT 3aJIOMJICHHS CBITJIa IPH TEPEXO/il CBITIA Y CEPEOBHILE 3 OLIbIIUM
MOKa3HUKOM 3aJIOMJICHHS ?
Jlimepamypa [1,c.463, 464; 2, ¢.304]
2. Ilpu mepexoli MOHOXPOMATHYHOTO ITPOMEHSI CBITJIa 3 MOBITPS B MPO30PHIA Ti€TIEKTPUK
HIBUJIKICTh PO3MOBCIO/DKEHHS CBITIIA. ..
Jlimepamypa [1,c. 464; 2, ¢.305]
3.MoHOXpOMaTH4HI XBHJII — 11€ XBUII ...
Jlimepamypa [2, ¢.320]
4 I'paHMYHUM KyT TOBHOT'O BHYTPILIHBOTO BiAOMBAaHHS — I1€ KYT MaJiHHA, ...
Jlimepamypa [1,¢.464,465; 2, ¢.305]
5.KorepeHTH1 XBuIII — 11€ XBUJIL, 5K ...
Jlimepamypa [1,¢.466; 2, ¢.319,320]
6.Tonka muTiBKa racy Ha OBEpXHI BOJH Pi3HOKOJIBOPOBA, X04a rac — rnpo3opa 6e30apBHa
pPEUOBHMHA, BHACIIOK SIBHIIA
Jlimepamypa [1,c.467; 2, ¢.325]
7.SIxkuit 3aKOH T€OMETPUYHOI ONTUKH MOPYIIYETHCS NP 1HTEpDepeHIIii?
Jlimepamypa [1,c.466,464; 2, ¢.304]
8.111o € 000B’sI3KOBOIO YMOBOIO CITOCTEPEKCHHS SIBUINA iHTEp(epeHIii?
Jlimepamypa [1,¢.466; 2, ¢.319]
9. ONTUYHOIO PI3HUIICIO X0y HA3UBAIOTh BEJIMYNHY, 1[0 BU3HAYAETHCS 33 (HOPMYIIOHO:
Jlimepamypa [1,¢.466; 2, ¢.322]
10.YMoBy MiHIMyMY TIpH CIIOCTEpEKEHHI iHTep(depeHIlii ABOX KOTEPEHTHUX XBHIIb MOXKHA
3anucaTy y BUTTISL:
Jlimepamypa [1,¢.466; 2, ¢.322]
11. /IBi KOrepeHTHI CBITJIOBI XBUJIl OJJHAKOBOT aMILTITYAH 30yKYIOTh y JIeSKil TOUIL IPOCTOPY
KOJIMBAaHHsI CBITJIIOBOTO BEKTOPY 3 pi3HHIEI0 (a3, ska gopiBHioe 0. YoMy mopiBHIOBaTHME
IHTEHCUBHICTb CBITJIA y i TOYILI?
Jlimepamypa [1,¢.466; 2, ¢.322]
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12. 3axoH reoMeTpHYHOI ONTUKH, SIKUI OPYLIY€ETHCS NP TU(paKiii, e

Jlimepamypa [1,¢.463,468; 2, ¢.304]
13. Ilpu npoxoKEeHHI CBITJIa Yepe3 OTBip, pO3MIpH SKOTO MOPIBHSHI 3 TOBXKHUHOIO CBITIOBUX
XBUJIb, CIIOCTEPITa€ThCS SBULIE ...

Jlimepamypa [1,¢.468; 2, ¢.332]
14.1Tpu cnocrepexenHi mqudpakiii @peHens Ha KPYrJIOMy OTBOPI Y TOYKaX, pO3TallOBaHUX Ha
Hioro BicCi, CIIOCTEPIra€Thesi MiHIMYM OCBITJICHOCTI, SIKIIO MPU pO30MBaHHI 3 1i€i TOYKU BIAKPUTOI
yacTUHU (PPOHTY XBUJII Ha 30HU DpeHesi, B OTBOPI YKIAJIAETHCH ...

Jlimepamypa [2, ¢.335,336]
15. XBui, 1m0 TpUANLIK y JeSKY TOYKY MPOCTOPY BiJ BiAMOBITHUX TOYOK CYCIJIHIX 30H
®peHenst MalTh PI3HULIO X0y

Jlimepamypa [1,¢.468; 2, ¢.333]
16.YMoBy MakcuMyMmy mpu nudpakiii Ha miuHI Haxae Gpopmyna:

Jlimepamypa [1,¢.468; 2, ¢.338]
17. Ha mudpaxuiiiny pemritky majgae HopMaibHO Oisie cBiTio. Y nudpakuiiHiil KapTHHI, SKa
CIIOCTEPITa€eThCs, B CIIEKTP1 TOTO CAMOTO MOPSAKY CMYTH SIKOT'O KOJIbOPY € HAMO1IbIII
BiJTaJICHUMHU BiJ HEHTPY AU(PpaKIiiiHOI KapTUHU?

Jlimepamypa [1,¢.469; 2, ¢.340]
18. YMOBYy crocTepexeHHs TOJIOBHHX MaKCUMyMiB mpH audpaxmii Ha audpakmiiHii rparmi
Hajae popMmyna:

Jlimepamypa [1,¢.469; 2, ¢.340]
19.3aneXHICTh HOKA3HHUKA 3aJIOMIIEHHS CBITJIA BiJ JOBXUHU
XBUJI HOCUTh Ha3BY

Jlimepamypa [2, ¢.347]
20.ITpu anoMaNbHIN quCTIepcii CBITIIa BEIMYMHA TTOKa3HUKA
3aJIOMJICHHS CBITJIa Y CEpeI0BUILI 31 3pOCTAaHHSIM JOBXKHHU
XBWJIL ...

Jlimepamypa [2, ¢.349]
21. 3rimgHo 3aKkoHy Penest HAOLIBIIOTO MOJIEKYIIIPHOTO
PO3CISIHHS 3a3HAIOTh CBITJIOBI XBHJI, KOJIP SIKUX € ...

Jlimepamypa [2, ¢.342]
22 YepBoHuit konip HeOa mpu cxo/i Ta 3axoa1 COHIlS MOKHA TTOSICHUTH

Jlimepamypa [2, ¢.342]
23. 3a IKUM 3aKOHOM 3MIHIOETHCS IHTEHCUBHICTD CBITIIA MPU MIPOXOHKEHHI y TPO30POMY
JUEJNEKTPUKY B 3aJI€KHOCTI B/l TPOUJEHOTO HUIAXY?

Jlimepamypa [2, ¢.351]
25. TTnockomonsapu3oBaHi XBII — 1€ XBUIII, Y SIKUX. ..

Jlimepamypa [1,¢.469; 2, ¢.356]
26. MiHiMajbHa IHTEHCHBHICTH CBITJIA, SKHH TPOHIIOB Kpi3b JiBa TOJspH3aTOpa
CIOCTEPIraeThCsl, AKIIO KyT MK IUIOMIMHAMU MOJIIPU3ATOPIB JJOPIBHIOE

Jlimepamypa [1,c.471; 2, ¢.357]
26. SIKMM ONTUYHUM SIBUILEM MOKHA NOSCHUTH MOTJIMHAHHS OJHOTO 3 JIHIMHO MOIIPU30BaHUX
MIPOMEHIB Y MOJIIPOiax?

Jlimepamypa [2, ¢.362]
27. TerioBUM BUTIPOMIHIOBAaHHSIM Ha3WBAIOTh BUIIPOMIHIOBAHHS TiJJaMH €JIEKTPOMArHiTHIX
XBWIb 32 paXyHOK €Heprii ...

Jlimepamypa [1,c.472; 2, ¢.367]
28. TlosicHuTH, YOMY B IUJIAIILI 3 TOCPIOJICHUMH CTIHKaMU BOJIa HAarpiBa€ThCs MOBUIBHO, a B
TUTSIII 3 YOPHOTO CKJIa — 3HAYHO IIBUIIE, JA€ MOYKIJIUBICTh 3aKOH. . .

Jlimepamypa [2, ¢.369]
29.5Ik 3MIHUTBCS JOBKMHA XBHJI1, 11O BI/IMOB11a€ MAKCUMYMY y CIIEKTP1 TETUIOBOTO
BUIIPOMIHIOBaHHS, SKIIO TEMIIEpaTypa Tija 3pocte y 2 pa3u?

>V
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Jlimepamypa [1,c.473; 2, ¢.370]
30.3rignHo 3akony Credana-bonbpiiMana BUIPOMiHIOBAIbHA 3/JaTHICTH A0OCOFOTHO YOPHOTO Tijla
IPSIMO TIPOTIOPITiiHA a0COIIOTHINM TeMIepaTypiy ...
Jlimepamypa [1,c.473; 2, ¢.370]
31.PiBusnus EitHmTeiina ais gporoedekTy 3amucane Ha OCHOBI 3aKOHY 30€peKEHHS ...
Jlimepamypa [1,c.475; 2, ¢.378]
32.CtpyM HaCHUYCHHS MTPH 30BHIIIHBOMY (pOTOC(hEKTI 3aJICKHUTH Bif. ..
Jlimepamypa [1,c.474; 2, ¢.377]
33. Enepris poTony o0uncaoeTbes 3a GopMyInoro:
Jlimepamypa [1,c.474; 2, ¢.381]
34. Tlpu edekri Komnrona smina posxubu xBuwii AA Oyne HaWOIIbIIO P KyTi
PO3CIIOBaHHS PEHTICHIBCHKUX KBAHTIB, SIKUH JIOPIBHIOE
Jlimepamypa [1,¢.475; 2, ¢.382]
35. JloBXHHY XBUJIi, IKa ONTUCYE XBUIILOBI BIIACTUBOCTI MIKPOYACTHHOK Hajae popMyna ...
Jlimepamypa [1,¢.520; 2, ¢.394]
36. EnexTpoH, MpoTOH, HEUTPOH Ta O-4YaCTHHKA MAlOTh OJIHAKOBI MIBHAKOCTI. HalOinbIna JOBXHHA
xBwIi ae bpoins Binnosinae
Jlimepamypa [1,¢.520; 2, ¢.394]
37. CuHiBBiIHOIIEHHS HEBU3HAYCHOCTEH KOOPAWMHATH Ta BIANOBIMHOI MPOEKIil IMITyIIbCy
MIKPOYaCTUHKHU HAJIAE ...
Jlimepamypa [1,¢.520; 2, ¢.396]
38. BnactuBocTi XBUIbOBOT (PYHKIIIT, SIKI BUTIIMBAOTH 3 11 (PI3UYHOTO 3MICTY - I1€:
Jlimepamypa [1,¢.521; 2, ¢.399,400]
39.5Ike KBaHTOBE YKCIIO BU3HAYAE SHEPTII0 €ICKTPOHA B aTOMi?
Jlimepamypa [1,¢.524; 2, c.414]
40. MoOMeHT IMITyJIbCY €JIEKTPOHA B aTOMI BU3HA4Ya€ KBAHTOBE YUCIIO..
Jlimepamypa [1,c.524; 2, ¢.414]
41. CriiHOBe MarHiTHEe KBaHTOBE YHCIIO €JIeKTPOHA B aToMi (IMs) BU3HAYAE 3HAYCHHS
Jlimepamypa [1,¢.524; 2, ¢.418]
42. KinbKiCTh €IeKTPOHIB B aToOMi, III0 MOXKYTh MaTH OJHAKOBI 3HAYEHHS TOJIOBHOTO KBaHTOBOT'O
Yyucia JIOPIBHIOE ...
Jlimepamypa [1,¢.524; 2, ¢.420]
43.ITpunnuiry 3a6oponu [laymi miamopsaIKOBYIOTHCS elleMEHTapHI YACTUHKH Ta SApa, CITIH SKUX €
Jlimepamypa [1,¢.524; 2, ¢.420]
44 SIxi eneMeHTapHI YaCTUHKU BXOASTH JIO CKIIAAY siipa aToMa?
Jlimepamypa [1,c¢.537; 2, ¢.466]
45 KinbKicTh MPOTOHIB, 110 BXOJIUTH JI0 CKJIAAY siApa YpaHy 293§U JIOPIBHIOE ...
Jlimepamypa [1,¢.537; 2, ¢.466]
46. KinpKicTh HYKJIOHIB, 1110 BXOJUTH JI0 CKIIAY SApa ypaHy 29325U JIOPIBHIOE ...
Jlimepamypa [1,¢.537; 2, ¢.466]
47.1300apamMu Ha3UBAIOTh ATOMH, sIJIpa SIKUX MalOTh OJIHAKOB1 KUIBKOCTI
Jlimepamypa [2, ¢.467]
48.130T0mu 1;1 N Ta 173 N BigpisHAIOTBCA KIIBKICTIO ...
Jlimepamypa [2, ¢.467]
49. Maca sijpa OPiBHSIHO 3 CYMOIO Mac MPOTOHIB 1 HEUTPOHIB, 110 BXOJATH /IO HOTO CKIaLy,
3aBXKIU €
Jlimepamypa [1,¢.537; 2, ¢.467]
50.PanioakTHBHICTE — 1€ IBUILIE ...
Jlimepamypa [1,¢.537; 2, c.471]
51.5Ix 3MIHIOETBCS 3aps sAapa MPU eIESKTPOHHOMY OeTa-po3maii?
Jlimepamypa [1,¢.539; 2, ¢.475]
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52.3 sIKuX eleMEeHTapHUX YACTUHOK CKJIAJA€ThCS O-4aCTHHKA?
Jlimepamypa [1,¢.539; 2, ¢.473]
53.Y — BUIIPOMIHIOBaHHS — II€
Jimepamypa [2, ¢.472]
54.PiBHsIHHS, SIK€ HAaJa€ 3aKOH PaJi0aKTUBHOTO PO3Maay, Ma€ BUTIIS;
Jlimepamypa [1,¢.538; 2, ¢.472]
55.3a nBa nepioau HamiBpO3MaLy KUTBKICTh Aep PaJi0OaKTUBHOI PEUOBHHU 3MEHIIYETHCS ...
Jlimepamypa [1,¢.538; 2, ¢.473]
56. JIo eHIoTepMIYHHX SACPHUX PEAKIliN BITHOCATHCS PEAKIIil, IO MPOXOIATH 3 ...
Jlimepamypa [1,¢.540; 2, ¢.484,485]
57.HaiimeHma KiHETMYHA EHEpPris YaCTUHOK, 3 SKOI MPOTIKaHHS pEaKiii € eHepreTHYHO
MOYJIMBUM Ma€ Ha3BY
Jlimepamypa [1,¢.540]
58. BuOyxoBiif TaHIIOrOBiif peakilii BiANnoBigae 3Ha4eHHs KOe(PillieHTY pO3MHOKEHHS HEUTPOHIB
Jlimepamypa [2, ¢.491]
59. Ipu migTpuMIli 3HAYCHHS KOSOIIEHTY PO3MHOXKEHHS HEHTpoHiB K=1 JTaHIFOroBa peaxiiist €
Jlimepamypa [2, ¢.491]
60.3a0e3neuye 3B'130K HYKJIOHIB Yy SiApi B3a€MOJIis
Jlimepamypa [2, ¢.470,500]
61.3apsiioBa He3aJICKHICTh IPUTAMAaHHA B3aEMOJIT
Jlimepamypa [2, ¢.470,500]
62.HeckinyeHHU# pajiyc B3a€EMOii € XapaKTePHUM IS B3AEMOJIIM:
Jlimepamypa [2, ¢.500]

4.5 TecToBi 3aBaaHHSI 10 eK3aMeHALiHHOT po0oTH

No TecroBi 3aBaaHHs OcHoBHa
JiTeparypa,
CTOPIHKHU
1. JloByKHHa JiHii, Ky OIICY€e MaTepialbHa TOYKa B MPOIIECi CBOro pyxy, mae | [1]c.14
Ha3By ... [2]c.8
[3]c.9
2. Bekrtop, mo € pi3HHIEIO pajaiyc - BEKTOPiB, MPOBEACHMX 3 mouarky | [1]c.14
KOOPJMHAT JI0 MOYaTKOBOIO Ta KiHIIEBOTO MOJIOKEHHs MaTepianbHoi Touku | [2]c.8
Ma€ Ha3By ... [3]c.10
3. SIK BU3HAUAETHCS Ta KU HAMPSIM Ma€ BEKTOP MUTTEBOI IBUIKOCTI V ? [1]c.15
[2]c.8
[3] 10
4. VY BHUmamKy SKOTO pyXy MarepialbHOi TOYKM HOpMalbHa CKiajosa | [1]c.17
MIPUCKOPEHHS Ma€e MiHIMaJbHE (HyJIbOBE) 3HAUCHHs? [2]c.11
[3]c.12
S. Pyx MaTepianbHOI TOUKH, TaHT€HIIiaJIbHA CKJIa/I0Ba MPUCKOPEHHS AKOT . [1]c.16
d, =0, a HopManbHa CKJIAI0BA IPUCKOPEHHS ‘ﬁn‘ =Cconst, e: E}le
C.
6. Tino, kuHYTE MiJl KyTOM 10 TOPU30HTY. SIKa 3 KIHEMaTHYHUX [1]c.26
XapaKTepUCTHK PyXy TiJIa 30epirae CBOe 3HaYEHHsI B Mpolieci pyxy?
7. KyroBe mpuckopeHHs1 pyxy MarepiajibHOI TOUKH, sKa o0epTaeThcs HaBkoio | [1]c.18
HEepPYyXOMOi Oci, I1¢ ... [2]c.13
[3]c.15
8. JIBi TOYKH JIeKaTh Ha OAHOMY pajiyci Koiieca, sike obepraeTbes HaBkoio | [1]c.18
nentpa 0 3 MOCTIHHOK IIBUJAKICTIO, HA pi3Hiil Bigcrani Big meHtpy. Ski | [2]c.12,13
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KiHEMaTHYHI1 XapaKTEPUCTUKHU PYXY € PIBHUMHU IS ITUX TOYOK? [3]c. 13
9. [lpu nocrymanbHOMY pycCi BEKTOPHOIO MIpOIO KUTBKOCTI pyxy Tima € | [1]c.47
iioro... [2]c.16
[3]c.17
10. 3a apyrum 3akoHoM Hpl0TOHA 3MiHA IMITYIIBCY Tina AP JOPIBHIOE ... [1]c.46
[2]c.16
[3]c.17
11. Y noBepxHi 3emii Ha TUIO i€ cWia TsDKIHHS, sika jgopiBHioe 72 H. Ha | [1]c.49
Bigcrani 2R Bix moBepxui 3emii (R —paxiyc 3emii) Ha Tino Oyme mistu | [2]c.48,49
CHJia, siKa JIOPIBHIOE ... [3]c.19
12. [Ilo BimOyBa€ThCsA 3 CHIIOK TEPTA, SKa Ji€ Ha TiIO, MO0 3HaXoauThes Ha | [1]¢.53
MOXWJIIN TUTOIIMHI, 31 3SMEHIIEHHSIM KyTa HaXMJTy TUIOIIUHU? [2]c.18
13. VY 3aMKHeHil cucTeMi IOBHAa poOOTa CHJI TEpTH, IO AiOTH MK Timamu | [1]c.77
3aBXKIH € ... [2]c.28
[3]c.25
14. Kynbka Macu M, oo pyxanacs i3 MBUAKICTIO V 3iTKHyJIacs 3 Hepyxomoro | [1]c.78
KYJIBKOIO Takoi caMoi MacH. Y aap — aOCOJTIOTHO HEMPYKHUI MPSIMUH, [2]c.33
neHTpanbHui. [IBUAKICTh KOXKHOT 3 KYJIbOK MICHIS 3ITKHEHHS
TOPIBHIOBATHME ...
15. VY BUMAJKy SKOTO pyXy Tijia CHJIa TSDKIHHS HE BUKOHYE pPOOOTY? [1]c.76
[2]c.23
[3]c.25
16. B xoHCcepBaTHBHINM MEeXaHIYHIA CHCTEMI TLJIO MICIIS MEPEMIIISHHS [1]c.76
BEPHYJIOCH B IIOYATKOBE MOJIOXEHHS. POOOTa KOHCEPBATUBHUX CHII, IO [2]c.25
JIFOTH Ha TiJI0 JOPIBHIOE ... [3]c.27
17. YMoBH, 3a siKuX 30epiraeTbcsi IOBHA MEXaHIYHA €HEPTisi CUCTEMH, 1€ ... [1]c.77
[2]c.28
[3]c.29
18. SIka BeTMUMHA € MIpOI0 IHEPTHUX BJIACTUBOCTEHN TiJIa MPU 00epTaTLHOMY [1]c.99
pyci Tina? [2]c.34
19. SIK 3MIHUTBCS MOMEHT 1HEpIIii MaTepiaJibHOT TOYKU IpU 301IbIIEHHI ii [1]c.99
BijIcTaHi 710 oci oOepTanHs y 2 pa3u? [2]c.34
[3]c.22
20. MOMEHTOM CHIIM BiTHOCHO OCi Ha3UBAIOTh ... [1]c.100
[2]c.37
21. 3aKOH TUHAMIKH 00epTAILHOTO pyXy a0COJIIOTHO TBepAOro Tina BimHocHo | [1]c.101
HEPYXOMOT OCi MOKe OyTH 3aMCaHuil y BUTIISIIL: [2]c.39
[3]c. 22
22. MOMEHT iMITyJIbCy a0COFOTHO TBEPIOTO Tijia BITHOCHO OCi JIOPIBHIOE ... [1]c.101
[2]c.39
[3]c.25
23. Jlo mumiHIpy, Ky Ta KUIbII, SIKi MAlOTh OJTHAKOBI MacH U paJiiycH, [1]c.101
MPUKIIAJAEeHI OJJHAKOBI MOMEHTH CHJI. SIKE 3 Tij PyXaeThCs 3 OLIBIIMM [2]c.35,39
PUCKOPEHHSIM? [3]c.22,23
24, SIKor0 € 3aNeKHICTh BiAIEHTPOBOI CHIIM 1HEPIIii BiJl BiJcTaHi 10 Oci [1]c.122
o0epTaHHs CUCTEMU BiIIIKY? [2]c.53
[3]c.37
25. 3a K01 YMOBH Ta B fKil cucTeMi BiJUTIKY Ji€ Ha Tijo cuna Kopiomica? [1]c.122
[2]c.42
[3]c.38
26. Ha teruty Tedito B okeaHi, 10 CIIPSIMOBaHA 3 €KBATOPY /0 MiBHIYHOTO [1]c.122
noJirocy jie cuta Kopiostica, sika HampasiieHa Ha ... [2]c.42
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[3]c.38
27. IapocTaTnyHUi TUCK PIIMHU BU3HAYAETHCS 32 POPMYIIOI0 [1]c.131
[2]c.57
28. Pinuna Teue ropu3oHTAIBHOIO TPYOOr0 3MiHHOTO riepepisy. [Ipu somy d1 | [1]¢.133,134
=2d> (d — miameTp TpyOm). SIK 1 y CKiIbKH pa3iB Biapi3HAEThCA cTaTHuHuil | [2]c.58
THCK P{ IOPIBHAHO 3 TUCKOM Py ?
29. SIkuiit xapakTep Mae Tedis piiuHU y TpyOl IpH 3HAYEHHI YncIia [1]c.134
PeiiHosb1ca HIDKYE KPUTHIHOTO? [2]c.63
30. [MocTynaTwu, siKi Jie)kaTh B OCHOBI T€Opii BITHOCHOCTI — L€ ... [2]c.69
[3]c.39
31. OnuHHMIICIO0 BUMIPIOBAHHS TeMIIEpaTypu y MiXKHApOAHil cucTeMi oquHuIb, | [1]¢.155
€... [2]c.82
32. [Ipu i306apHOMY TIpOIIEC Y Ta31 HE3MIHHOO 3aJTUIIAETHCS BETMYMHA. . . [1]c.157
[2]c.83
[3]c.50
33. PiBusinas Menpeneea — Kianeiipona Bupaxae Gpopmysia: [1]c.158
[2]c.86
[3]c.50
34. B oaHakoBHX NOCyAMHAX MPU OJTHAKOBUX TEMIIEPATypax 3HAXOIATHCS [1]c.158
oHaKoBi MacH BoaHIO Ho, kucHio O2, a3oTy N2 Ta BoasHoi mapu H20. [2]c.86
(MonsipHi Macu BinosigHo mopiHI00TH 2+ 107 kr/Momb, 32-10 kr/mons, | [3]c.50
28-107 kr/mons Ta 18-107 kr/mMoms). B mocyauHi 3 sIkuM i3 rasiB Tuck Oyje
HanOUIbIINM?
35. TemmepaTypa i1eanpHOro ra3y € Miporo ... [1]c.176
[2]c.88
[3]c.52
36. 3 naBenenux rasis (He, N2, H20, O2) Ginblire 3Ha4eHHS BHYTPIITHBOT [1]c.176
SHepril Mpy 0THAKOBIH TemrepaTypi Mae Moub ... (I'a3u BBaxkaTH [2]c.100,101
17IcaIbHAMU. ) [3]c.52,53
37. SIK 3MIHUTBCS HAWOUTBII WMOBIPHA MIBUAKICTE MOJIEKYJ ifeaabHOro rasy, | [1]c.179
SKILO HOro abCcoNI0THA TeMIepaTypa 3pocte y 2 pa3u? [2]c.89
[3]c.62
38. SIka 3 HaBeJJCHNX Ha PUCYHKY KPUBUX NPaBUIBHO p [1]c.180
BiJTOOpaxye 3aJIe)KHICTh aTMOC(EPHOTO THCKY Bij y [2]c.91
BUCOTH HaJl piBHEM MOps (0apoMeTpruHy \’ [3]c.64
opmyiy)?
hopmyy) /) X
39. VY sBUII B’SI3KOCTI 31MCHIOETHCS IEPEHECEHHS ... [2]c.96
[3]c.68
40. PiBHSHHSM SIKOTO TpoIieCy MepeHocy € 3akoH Dyp’e? [1]c.197
[2]c.95
[3]c.67
41. SIxuit BUIIIA Mae piBHSAHHS [-T0 3aKOHY TEPMOJAMHAMIKY Y BUIAIKY [1]c.210,213
i30X0pHOro mpoIecy? [2]c.105
[3]c.57
42. BuytpiniHs eHepris rasy, skuii  oTpuman Bia HarpiBauka 40/ teroTw, | [1]c.210
30utbmmnack Ha 15/[x. PoOora, siky BHKOHaB ras, JOpIBHIOE ... [2]c.102
[3]c.57
43. 3 naBenenux rasis (He, N2, H20, O2) Hait0inb11y MOJISIpHY TEIZIOEMHICTb [1]c.211,177
Cv Mmac ... [2]c.104

[3]c.54
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44, ITix yac agiabaTHOrO CTUCKAHHS ra3y HOro Temreparypa ... [1]c.216
[2]c.108
[3]c.58
45. PiBusiHHA aniabatu y 3MiHHEX (P,V) Mae BUIIS: [1]c.214
[2]c.108
[3]c.56
46. 3riIHO APYTOro 3aKOHY TEPMOAMHAMIKM HEMOKJIMBUN KOJOBHUH Ipoliec, [1]c.240
€IMHUM KIHIIEBUM PE3YJIbTATOM SIKOTO € ... [2]c.114
[3]c.74
47. o BinOyBaeThCs 3 K.K.J. TEIUIOBOI MAIIMHY IIPH 3HWKEHHI Temneparypu | [1]c.242
XOJIOAMIbHHUKA? [2]c.117
[3]c.74
48. Miporo HEBMOPSAIKOBAHOCTI CUCTEMHU MOJICKYJI € 1 ... [1]c.240
[2]c.113
49 [Ipu npotikaHHi 00OPOTHOTO MPOIIECY Y 3aMKHEH1I cUcTeMi EeHTPOMis [1]c.240
CHCTEMH ... [2]c.114
50. PiBHSIHHS CTaHy pealibHOTO ra3y HOCHTh Ha3BY ... [1]c.255
[2]c.121
ol. BennunHy 101aTKOBOTO THCKY, BUKIIMKAHOTO KPUBU3HOIO TIOBEpXHI pigunu | [1]c.266
Hajmae popmyna ... [2]c.132
52. XapakTepHOIO 03HAKOIO (ha30BOro MEePEeXo 1y MEPIIOro poay € HasgBHICTH ... | [1]c.261
[2]c.144
53. Sk HeoOX1THO 3MIHUTH BIICTaHb MiX 3apsiiaMu, mo0 cuiia iX B3aeMOJIii [1]c.283
He 3MiHMJIacs MPU 3MEHIICHHI BETUYUHU OJIHOTO 3 3apsiiB y 4 pa3u? [2]c.149
[3]c.84
54, O3HaueHHSM MOHATTA  “BEKTOP HAIMPYKEHOCTI EJIEKTPUYHOTO MO € [1]c.284
bopmyia: [2]c.150
[3]c.85
55. JI1st sIKO1 XapaKTEPUCTUKY 0JII TOYKOBOTO 3apsly € XapaKTEPHOKO [1]c.284
00epHEeHO NMpONOopLiliHa 3aJIeKHICTh BiJ KBaJpaTy BiACTaHi? [2]c.150
[3]c.85
56. EnextpuuHe 1mosie yTBOpEHE pIBHUMU 32 BEJINYMHOIO a0 [1]c.284
TOYKOBHMMH 3apsiiaMu (), Ta q,. SIKi 3HaKu MarOTh 3apsiiy, M [2]c.150
AKIIO y Toulli M BEKTOp HaIpyKeHOCTi E Mae Hampsm, [3]c.86
yKa3aHUil Ha pUCYHKY? E
0
57. EHepreTndHO0 XapaKkTEPUCTHKOIO €IEKTPOCTATHYHOTO TIOJS € HOTO ... [1]c.288
[2]c.160
[3]c.91
58. [ToTeHmian enekTpocTaTUYHOro Mok B MiXKHAPOIHIN CUCTEMI OJUHHIID [2]c.161
BUMIPIOETBCA Y ... [3]c.91
59. HamnpyxeHicte mouist Tiel camoi cucTeMH 3apsijiiB y Bakyymi mopiBHsHO 3 | [1]c.294
HaMpy>KEHICTIO MOJIS Y N1eJIEKTPUKY 3aBXKIM € ... [2]c.166
60. BigHocHa jienekTpuvHa MPOHUKHICTH JIieJIEKTPUKa TOPIBHIOE BiHOMmEeHHIO | [1]c.294
[2]c.167
61. [Tpu BHECEeHHI MPOBIJHUKA y 30BHIIIHE €JICKTPHUYHE TOJIe crocTepiraeThes | [1]¢.295
SIBUIIIE. . . [2]c.173
62. HanpyxeHicTb nosst ycepeauHi 3aps,IKeHOro MpoBiIHUKA TP PiBHOBA31 [1]c.295
HAJIAHOTO HOMY 3apsiy JOPIBHIOE ... [2]c.171
63. IIpu mapanenbHOMY 3’€IHAHHI KOHIEHCATOPIB iX CyMapHa €EMHICTb: [1]c.296

[2]c.176
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64. O3HaueHHs MOHSATTS ,,l'yCTHHA CTPyMy ~ Hajgae opMmyJa: [1]c.344
[2]c.181
[3]c.98
65. 3 naBenenux ymoB: A) dp=Const; b) j=Const; B) e.p.c.#0; [1]c.344
I') | =const ymoBamMH miATPUMKHU MOCTIHHOTO CTPYMY Yy KOJIi € YMOBHU [2]c.181
66. OnuHUIEI0 BUMIPIOBAHHS €JICKTPOPYIIIHHOT CHUIIH JDKEpENIa CTPyMy B [2]c.182
MiXHapoaHil CHCTEeMi OAMHUIb €:
67. [Ipu mocinitoBHOMY 3’€THaHHI JICKIJIBKOX OKPEMHX OTIOPIB 3arajibHa [1]c.347
MPOBIAHICTD JIISTHKY KOJIA ... [2]c.183
68. SIkuii XapakTep HOCHTh 3aJISKHICTh ONOPY MPOBiAHKKA Bix Temneparypu? | [1]c.346
[2]c.184
69. I[Teprie nmpaBuio Kipxroga € HacaiKoM 3aKOHY 30epeKEHHS ... [1]c.347
[2]c.187
70. Poboty cTpymy Ha OAHOPIIHIN AUISHII KoJia Hajgae opmyJia: [1]c.348
[2]c.185
71. Po3psia, sikuii iCHY€ TIIBKH i1 A1€10 30BHIIIHLOTO 10HI3aTOpa Ma€ Ha3By ... | [2]c.199
72. bruckaBka € mpHUKIaloM caMOCTIHHOTO Ta30BOT0 PO3PSAY, SIKUH € ... [2]c.201
73. MarsiTHe 1oJie yTBOPIOETHCHA ... [1]c.374
[2]c.204
74. SIka 3 XapaKTepPUCTUK MAarHITHOTO IOJIS HE 3aJIC)KUTh BiJl MarHITHUX [1]c.374
BJIACTUBOCTEH PECUOBHUHH, B SIKIi CTBOPEHO MArHiTHE IoJje? [2]c.206
75. Bennunba cuiu, 110 Ji€ Ha MPOBIAHHMK i3 CTPyMOM y MarHitHomy modji | [1]c.378
BHU3HAYAETHCS 3@ 3aKOHOM ... [2]c.209
[3]c.104
76 dopmyioro, sika BU3HAYAE CHITY AMITEpa € ... [1]c.378
[2]c.209
[3]c.104
77. 3akoH bio-CaBapa-Jlamnaca y ckanspHiil popmi Mae BUTIIAL! ... [1]c.375
[2]c.207
[3]c.103
78. HanpyxeHicTb MarHiTHOTO 10Jisl, CTBOPEHOTO CTPYMOM / 'y cepellnH1 [1]c.377
COJIEHOI/1a, BU3HAYAETHCSA 32 (DOPMYIIOI0 [2]c.219
79. SIKIII0 YaCTWHKA BJIITa€ B OJHOPIHE MArHiTHE MMOJIe TIepIeHIUKYIsIpHo 10 | [1]c.378
JHIM Mar"iTHOI 1IHAYKIIi, TPAEKTOPIEIO 1T pyXy € ... [2]c.213
[3]c.104
80. JIBa eNeKTPOHU PYXalTbCs B OJHOPIAHOMY MAarHiTHOMY IOJIi 1O KOy,
OPUYOMY PaJiyc KoJia MepIIoro eJIeKTPOHa y J1Ba pa3u OuIbImii 3a paaiyc | [2]c.213
npyroro kxoma (Ry/R,=2). Mg mepioniB obepTaHHs IuX dYacTHHOK | [3]c.104
CIpAaBE]JINBE CITiBBIAHOIICHHS:
81. MarsiTHH# TIOTIK Yepe3 3aMKHEHY TIOBEPXHIO JIOPIBHIOE ... [1]c.380
[2]c.220
[3]c.105
82. Hanpsim EPC innykuii BU3HaYaeThCs 3a MPaBUIIOM ... [1]c.380
[2]c.225
83. 3a 0,5 ¢ MarHiTHUN TOTIK, KU IPOHHU3YE KOHTYP, 30unbmmBces Bix 1 Bo xo | [1]¢.380
5 B6. 3uauenns EPC imaykiii, mo BHUHHKAE MPH IbOMY B KOHTYpI, | [2]c.225
JIOPIBHIOE:
84. [Ilo BimOyBaeThCst 3 IHAYKTHBHICTIO COJICHOIAAa MPH BHECEHHI craieBoro | [1]c.382
ocepeis? [2]c.229
85. SIBHIIIE MArHITHOTO TICTEPE3UCY CIOCTEPITAETHCS Y [1]c.386

[2]c.244
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86. PiBHsiHHS MakcBemia j1st €1eKTPOMArHiTHOTO TOJIs, SIKE B1IOOpaKye [1]c.387,388
MO>KJIMBICTh YTBOPEHHSI MArHITHOTO T0JIsl €IEKTPUYHUM, MAa€ BUTIISA: [2]c.251
87. [{ukmiyHa yacToTa TOYKH, SIKa 3A1HCHIOE TAPMOHIYHI KOJIMBAHHS 3 [1]c.423
nepiogom T=2 ¢ TOpiBHIOE: [2]c.256
[3]c.113
88. Eneprist KONMHMBaNIBHOTO PyXY, SKIIO aMILTITYly KOJIMBaHHs 3MeHIIUTH B 2 | [1]c.424
pasu, a 4aCToTy 301IbIIUTH y 4 pa3u: [2]c.258
[3]c.112
89. [IpaBuUIBEHO OMKCYE BUMYIIICHI TAPMOHIYHI KOJTMBAHHS PiBHIHHS: [1]c.427
[2]c.272
[3]c.119
90. SIKIIO IpH IHIIUX PIBHUX YMOBAX 3MEHIIUTH Koe(DillieHT 3aracaHHs o [1]c.429
pPE30HAaHCHA YaCTOTAa BUMYIICHUX KOJUBaHb [2]c.274
91. SIka 3aJIeXHICTh ICHYE MiXK YaCTOTOIO KOJIMBAaHb Y KOJMBAaJIbHOMY KOHTYpi | [1]c.429
Ta HOro eIeKTPOEMHICTIO? [2]c.263
[3]c.126
92. VMOBOI BUHHKHECHHSI PE30HAHCY Y KOJIMBAILHOMY KOHTYPI, oropom sikoro | [1]¢.426,429
MOJKHA 3HEXTYBATH € ... [2]c.274
[3]c.130
93. [IpaBUIBHO OMUCYE BIIACHI KOJIMBAaHHS Y KOJMBAJILHOMY KOHTYPI [1]c.426
PIBHSHHS [2]c.263
[3]c.126
94. [Mpy>xHi momepevHi XBUIII MOXKYTh PO3IMOBCIOKYBATUCS [1]c.433
[2]c.285
95. Ilo Bu3Ha4yae BekTop YMoBa-IloitHTiHTa? [1]c.440
[2]c.301
96. Jlo sBHI, B SKMX TPOSBISETbCS XBHJIbOBA MPHPOJA CBiTIIA, Hanexarth | [1]c.466,468
SIBUIIIA [2]c.321,332
[3]c.134,141
97. [TpuHIMT HE3aJIeKHOCTI CBITJIOBUX NMPOMEHIB (CyNepno3uLlii) [1]c.466
MOPYIIYETHCS TIPH SBHUIII. . . [2]c.321
[3]c.133,134
98. 3abapBieHHS TOBEPXHI MIJIbHOT TUTIBKH MOSICHIOETHCS SIBHILEM . . . [1]c.467
[2]c.325
[3]c.141
99. VMOBY MakcUMyMy IIpHU CIIOCTEPEKEHHI iHTepepeH il 1BoX korepeHTHHX | [1]C.467
XBUJIb MOYKHA 3aITHCATH Y BUTIISII: [2]c.322
100. | [IBi KorepeHTHi CBiTOBI XBHJI 30Yy/[DKYIOTH y JesdKkiid Toumi mpocropy | [2]c.321
KOJIMBAHHS OJHAKOBOI aMIUNITyad 3 pisHuneo ¢a3 pisHoro 7. | [3]c.136
[HTEHCHBHICTb CBITJIa Y TOYIIl JOPIBHIOBAaTHME:
101. | IIpu crmocrepeskeHHi iHTepdepeHIlii BiJ ABOX KOrepeHTHUX Kepen Outoro | [2]c.324,325
CBITJIA IEHTPAIBbHUH (HYJIbOBHI) MAKCHMYM E..
102. YMOBY MakcUMyMy TIpu TUGpaKIiii Ha MUIMHI Hajae hopmyria [1]c.468
(a — mmpunHa mrinmaM; d — noctiiiHa (TIepio) rpaTku) [2]c.338
[3]c.146
103. o BinOyxaeThCs 3 MacITaboM AUPpaKIiitHOT KAPTUHKHU, OTPUMAHO] 3a [1]c.469
JOTIOMOT 010 TU(PAKITIHOT PETITKH, TIPU MEPEKPUTTI KOKHOT APYTOi [2]c.340
HITMHY (30UIBIIEHH] Iepioly PeLITKH Y J1Ba pa3u)? [3]c.147
104. | YMoBy criocTepexeHHs TOJIOBHUX MIHIMYMIB Iipu Audpaxiiii Ha [1]c.469
mudpakuiiHii pennitii Hagae Gpopmya: [2]c.340
104. Ha nudpaxuiiiny pemiTky najgae HopMajibHO Oie cBiTIO. B audpakuiiniii | [1]c.469
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KapTHHI, sKa CIIOCTEPIraeThCs, OJMKYe IO ICHTPY po3TamoBaHi cMmyrH, | [2]c.340
KOJIIp SIKHX € ... [3]c.147
105. | SIKMM ONTHYHHMM SIBHILEM MOKHA TOSCHHTH PO3KJIamaHHs Oinoro ceitia y | [2]c.347,348
CIIEKTp 32 JIOTIOMOT' OO MIPU3MH. . . [3]c.151
106. | Hait6inpmuii koeirieHT 3a7I0MIICHHS JIJIS CKJIa MA€ TIPOMiHb. . . [2]c.349
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128. | BnacHuit MOMEHT IMITYJIbCY €JICKTPOHA BU3HAYAE KBAHTOBE YHUCIIO. . . [1]c.524
[2]c.418
[3]c.180
129. | Kinbkicth HEHTPOHIB, 110 BXOZUTH 0 CKIIALY SAPA YPAHY ‘U nopiBHIOE E}CZSZ
C.
[3]c.186
130. 3 HaBeJEHHUX s/ep ;LI , ZBG, 173N , gLI i3oTomamm € ... Eg%zigg
131. | Peaxito AiICHHS BOXKKUX s7Cp HAWOUIBII CYIIIHO OIMUCYE MOJIEb [2]c.470
[3]c.189
132. | [lpu B™—po3naai SApo BUIPOMIHIOE [1]c.539
[2]c.475,476
[3]c.193
133. | ¥V mar"iTHOMY Mol He BIAXWIAETHCS BiJ] HAIPSIMKY MOIIMPEHHS MOTIK [2]c.477
[3]c.191
134. | Ilpu a-po3mnazi spo BUIIPOMIHIOE ... [1]c.539
[2]c.471
[3]c.191
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