di3uka 10 k1ac

Temu 17151 CaMOCTIHHOTO OTpaIFOBAHHS:

MEXAHIKA

Beryn

[TpupomHudi HAyKW Ta CBITOIJIAJ CY4acHOi JIOAMHU. 3apOJDKCHHS i
PO3BUTOK (i3uKHU SK HayKu. Poib Gpi3MUHOrO 3HAHHS B KUTTI JIIOIUHH
Ta CYCHUIBHOMY pO3BUTKY. Teopis Ta eKCIepUMEHT, pOJb
dyHmamMeHTATbHUX  (QBBUYHUX Teopid. Di3uuni Mopeni. OmuHUI
¢i3uunnx BenmmunH, MixHaponHa cucrema oauuHuibs CIL. Ilpsmi Ta
HenpsiMi BUMIPIOBaHHA Ta MOXHOKM (HEBU3HAYEHOCTI) BUMIPIOBAHb.
3B’3KM MDK MaremMaTtukoo Ta (isukor. CkalspHi Ta BEKTOPHI
BEJIMYMHH, IPOEKIli BEKTOPIB.

1. KIHEMATUKA

OCHOBHI NMOHATTS KIHEMaTUKU: MPOCTIp 1 Yyac, MEXaHIUHUN pyX, HOro
BITHOCHICTh, CHCTE€Ma BIUIIKY, CIIOCOOM ONHUCY pyXy, TpaeKTopis,
nusix, nepeminieHHs. OcHOBHA 3a1a4ya MexaHiku. CepeaHst MBHAKICTS 1
CepeHs NUIIX0BA MBUIKICTh. [IOHATTS PO MUTTEBY MIBUAKICTH PYXY.
3akoH gojaBaHHS mBUAKOCcTed. [IpsAMONIHINHUI pIBHOMIpHUN pyX SK
HaWmpocTimuid  BuJ  pyxy. [lpuckopeHHs, pyX 3 TOCTIHHUM
MPUCKOPEHHSM. PIBHSHHS PIBHONPHUCKOPEHOTO MPSMOJIHIHHOTO PYXY.
I'padiku 3amexHOCTI KIHEMATHYHMX BEIWYWH BiJ dacy JUiA
PIBHOIIPUCKOPEHOTO MIPSIMOJIHIMHOTO pyxy. BinpHe mnaninHg Ta
KPUBOJIHIMHUN pyX HiA AI€I0 MOCTIMHOI CUIM TsDKIHHA. PiBHOMIpHUMN
pyx wMmarepianbHOI TOukM 1o koiy. KyroBa mBuakicte. Ilepioa
obepranHs Ta oOeproBa uyactoTa. JlomeHTpoBe (HOpMasbHE)
IPUCKOPEHHSL.

2. JMHAMIKA

Buau cun y mexanimi. BumiproBanHs cwl, 1oJaBaHHs Cwil. PiBHOIHA.
InepmianeHi  cucremu  Bimmiky. [lpunHnunm BimHOCHOCTI [ amimes.
IneptHicTh 1 Maca. 3akoHu AuHaMiku Hel0TOHA, MEXi X 3aCTOCYBaHHS.
['paBitamiitHa B3aeMoJIisl Ta TpaBiTalliiiHe 1MoJjie, cuiia TshKiHHS. Bara ta
HeBaromicTh. [lepmia KocMivyHa IMBHIKICTh. PO3BUTOK KOCMOHABTHKH,
BHECOK YKPAalHCBKHX YYEHHX Y JOCTIDKEHHs KocMocy. Cuimm TepTs.
KoedimieHnT Teptsa xoB3anHsa. Cuiia omnopy i 4yac pyxy Tijda B piauHi
a0o razi. Pyx Tina mig ai€ro KUTbKOX CHII. AJITOPUTM PO3B’sI3aHHS 337124
nuHaMikd. PiBHOBara Tul. MOMEHT CWIM, HEHTP TSDKIHHS Tila.
Criiixicte  piBHOBaru.  KoHcepBaTuBHI  (NMOTEHIIalbHI)  CHJIH.
3acToCyBaHHs 3aKOHIB 30€pEKEHHS €Heprii Ta IMIYJIbCY B MEXaHIYHUX
sBUlIax. PeakTuBHHMI pyX y mpuponi Ta TexHiui. [Ipyra kocmiuna
mBUAKICTh. [IpyxHi Ta HENpyXH1 3iTKHEHHS. PiBHOBara Ta pyx piavHu
Ta razy. [liniliManpHa cuia Kpuiia. 3aCTOCYBaHHS 3aKOHIB MEXaHIKH JI0
KOJIUBAJILHOTO PYXY.

3. MEXAHIYHI
KOJIMBAHHA 1
XBUJII

lapMoniuHi konuBaHHS. PIBHAHHA TapMOHIYHHMX KOJHMBaHb. YMOBHU
BUHUKHEHHsI BUIBHMX KOJIMBaHb. HaMmpocTimni KoJMBaJIbHI CUCTEMH
(MaremMaTUYHUWH, TNPYKMHHUH MasgTHUKM). EHepris  KoJuBaHb.
Bumymeni konuBanHs. Pezonanc. [lis MasSTHHKOBOTO TOJAMHHHUKA SK
OpUKIa] aBTOKOJMBaHb. [lomMpeHHs MeXaHIYHMX KOJIMBaHb Yy
npyxHoMy cepenoBuili. [Inocki Ta cepuyHi, nonepeyHi Ta NO310BXKHI
xBuii. IHTepdepeHuis Ta udpakiis XBWIb. 3BYKOBI SBHIIA.
HIBuakicte 3ByKy. Kracudikamis 3BykiB, iX XapaKTEpUCTHKH.
AKYCTUUYHUI pE30HAHC.

4. ENEMEHTHU
CIIELIIAJIBHOI TEOPII
BIJITHOCHOCTI

[lepenymoBu BHHHMKHEHHS cremianbHoi Teopii BimHocHOCTi (CTB).
[puanun BimHocHocti A. ElfnmreliHa. OCHOBHI  TOJIOKEHHS
crernianpHoi Teopil BiAHOCHOCTL. BigHOCHICTH OJHOYACHOCTI TOIH.
BigHOCHICTD TPOMDKKIB JOBKHHU W uacy. PensTHBICTCHKHI 3aKOH
nojaBaHHs mBHAKocTed. [loBHA Ta KiHETHYHA €HEPrisi pyXOMOro Tina,




eHepria crokoro. OcnoBui Hacnigku CTB Ta iX excnepuMeHTaIbHI

MIATBEPKECHHSL.
MOJIEKVJISIPHA ®I3MKA I TEPMOJJMHAMIKA
5. BIACTHUBOCTI OcCHOBHI MOJIOKEHHST MOJIeKYJsIpHO-KiHeTHYHO1 Teopii (MKT) Oynosu
I'A3IB, PIJIVH, pedyoBHHUA. Maca Ta po3Mipd aTOMiB 1 MOJIEKYNd, cTajia ABOTaipo.
TBEPIUX TIJI Ineanbhuii ra3 sk ¢izmuna moxenb. Tuck rasziB. OCHOBHE PIBHSHHS

MKT raziB. Temmeparypa. BpoyHiBchkuii pyx, audysis. PiBHIHHS
CTaHy ineanpHOTO ra3y. [3ompouecu. IlIBuakocTi pyXy MOJeKyn razy ta
ixae (mBuakocreit) BumiproBanHa. J[ocmin Illrepna. BnactmBocTi
HAaCHYEHOI Ta HEHacH4eHoi mapu. Bomoricte moBiTps, il BUMIpIOBaHHS.
Touka pocu. PiBHoBara ¢a3 ta ¢a3oBi nepexoau. bymoBa pinuHU.
[ToBepxHeBuii HaTAr piguHU. 3MouyBaHHS. Kaninsphi siBuma. TBepai
Tula (KpucTtayuiyHi Ta amop¢Hi). MOHOKpHCTaNH, MOJIKPUCTAIIH.
AHI30TpOIIS] KPUCTAIIIB.

6. OCHOBUA Bunu nedopmanii tBepaux Tul. MexaHIdHa Hampyra TBEpAMX T
TEPMOJNHAMIKN 3akoH I'yka, moaynp FOHra. MexaHiuHi BJacTUBOCTI TBEpIUX TuI, iX
TEIJIOBE PO3MMUpPEeHHS. Piaki kpucTtaiu Ta iX BiacTUBOCTL. OCHOBHI
MOHATTS TepMoAWHaMiKU. BuytpimHs enepriga. [lepmmii  3akoH
tepmoauHaMiki. KimbKiCTh TeioTh Ta poOOTa B TEPMOIMHAMIIII.
3acTocyBaHHS TIEPIIOTO 3aKOHY TEPMOJMHAMIKH JO 130TPOIECIB B
ineanpHOMY rasi. AniabatHuil npouec. Temnosi ABuryHu. OGopoTHi Ta
HeoOopoTHI mponiecu. pyruii 3akoH TepMoauHaMiky. [{ukim TenmoBux
MamH. Koeodinient kopucHoi nii (KKJ[) temnosBux mammb. uxn
Kapno. [Tpuaimn aii XoJ10 1u1bHOT MAaIlIUHH.

7. EIEKTPUYHE Enextpuune mone. HampykeHicth enekrpudyHoro mojiss. CuioBi JiHiT
ITOJIE €JEKTPUYHOrO TmOoJsA. TOYKOBUH 3apsl SIK €JIeKTPUYHUN aHajor
MmatepianbHOi Touku. EnekrpuuHe mose ToukoBuX 3apsiaiB. [TpuHIMD
CYIEPIIO3HIIil, CJICKTPUYHE TOoJIe CHCTeMH 3apsmiB. [IpoBimHUKH Ta
TIENIEKTPUKA B  EIIEKTPOCTATUYHOMY TMOMi. [IOHATTS TIpO IUIOJb.
JlienexTpuyHa MPOHUKHICTH peyoBHMHU. PobOoTa mnpu mepemirieHH1
3apsily B OJHOPILAHOMY €JIEKTPOCTaTUYHOMY Ioi. [loTeHmianbHui
XapaKkTep €NeKTPOCTaTUYHOTO mojs. [loTeHian. Pi3HuIS moTeHITIaTiB.
ExBinoTeHIiaJibHI TOBEpPXHI. 3B’SI30K HAMPYKEHOCTI OJHOPITHOTO
€JICKTPUYHOTO TIOJII 3 PIBHUIEI0 TOTeHIliamiB. BumiproBaHHs
€JIEMEHTAPHOTO €JICKTPUYHOTO 3apsny. Jocmia MimtikeHa.
Enexrpoemuicts. KoHneHcaTOpH Ta iX BUKOPUCTAaHHS B TEeXHili. Buau
KOHJICHCATOPiB. ENEKTpOEMHICTh IIOCKOTO KOHJEHCATOpa. 3’ €THAHHS
KoHjeHcaTopiB. EHepris  3apsjpkeHoro  KoHJeHcaTopa. EHepris
€JICKTPUYHOTO TIOJISI.




di3uka 11 kmac

Temu 17151 CaMOCTIHHOTO OTpaIFOBAHHS:

Po3nin 1.
Enexrpoannamika

Enexrpuunuii ctpy™m, enextpuune koio. Iloctiiinuit crpym. Jxepena
ctpymy. Enexrpopymriitna cuia (EPC). 3akon Oma 11t HOBHOTO KOJa.
Kopotke 3amukanHs. BuH3HaYy€HHS €IEKTPUYHOTO OMNOpPY Koja 3
MOCTITOBHHUM 1 MapaJieIbHUM 3’ €JHAHHSAM TPOBIIHUKIB. BuMiproBaHHs
B CJIEKTPHYHUX KOJax, IIYHTH Ta JOJaTKoBi omopu. PoGorta Ta
HNOTYXHICTh €JIEKTPUYHOTO CTPYMY, TeIuioBa Jisi cTpyMy. besmneka min
yac  3aCTOCYBaHHS  CNEKTpUYHHMX  mpuctpoiB.  [lopiBHsuIbHA
XapaKTePUCTHKA PI3HUX CEPEJOBUIN, 4Yepe3 SKi MOXKE MPOTIKATH
SICKTPUYHUA CTPyM (METaliB, PO3YHMHIB 1 PO3IUIABIB EJIEKTPOIITIB,
ra3iB, IUIa3MH, HAMIBIPOBIAHMKIB): BUIbHI HOCII 3apsny, 3al€XKHICTb
OUTOMOTO omopy Bix Temneparypu. HaanposimHicts. Enekrpouis,
3aKOHU  €JIEKTPOJi3y. THNHU CcaMOCTIMHOTO po3psAdy B Taszax.
3acToCcyBaHHS €JIEKTPUYHOTO CTPyMY B PI3HUX CepeJOoBHILAX.
TepmoenekTpoHHa eMICii Ta CTPYM y BakKyyMmi, HOro 3acTOCYBaHHS.
[puHnun aii  e’NeKTpOHHO-BaKyyMHHUX MNpWIaaiB  Ha MpUKIaAl
BaKyyMHOTO  JIOJY. Brmacha #  gomimkoBa  TIPOBIIHICTH
HaIIBIPOBIIHUKIB, €JIEKTPOHHO-AIPKOBUI MepexiJ 1 HOoro BIaCTUBOCTI.
HamiBnpoBinaukoBuii  gion. HamiBmpoBIIHMKOBI  TEXHOJOTIi  Ta
eJleMeHTHa 0a3a cy4acHOi oOumcioBalibHOI TexHiku. B.€. JlamkapboB
— MEPIIUNA JOCIITHUK P-h TIepexoy. MarHiTHa B3a€MO/Iis Ta MarHiTHE
nosie. IHOyKiis Mar"itHoro mosisl. Mar"iTHUM MOMEHT paMKH 3i
cTpyMoM. Jliss MarHiTHOTO TOJIsI HA paMKy 31 CTpyMOM. MarHitHe 1moJie
conenoiga. Cwma Awmmepa Ta cwia Jlopenna. B3aemomisi ctpymis.
3acTocyBaHHA il MAar”iTHOro TOJsI Ha pPaMKy 31 CTPyMOM B
€JIEKTPOBUMIPIOBAIBHUX ~ MpHJIaaXx Ta  eJNeKTpoABUryHax. Pyx
3apAHKEHOT YACTHHKH B OJHOPITHOMY MAarHiTHOMYy Tmoji. MarHitHi
BJIACTUBOCTI peuoBHHM. [lia-, mapa- i1 depomarHeTHku. 3aJICKHICTh
MarHiTHUX BJIACTUBOCTEH PEYOBUMHU Bil TeMIlepaTypH. 3aCTOCYBaHHS
MarHiTHUX Marepianis. Jocmimu M. ®apanes. EnextpomarnitHa
maykmis. [IpaBmino JleHma. 3akoH e€JIEeKTpO- MAarHITHOI 1HJIYKIIIi.
Camoinnykuis. EPC  camoinaykiii, IHIyKTUBHICTh.  Buxpose
(HaykIiitHe) enekTpuyHe noJie. Buxposi ctpymu. EHepris MarairHoro
noJig KOTymku 31 ctpymoM. ['imote3a J[. MakcBemna. B3aemo3B’s130k
€IeKTPUYHOTO Ta MArHITHOTO TOJIB K TPOSB  ICHYBaHHS
€JIEKTPOMArHITHOTO MOJISL.

Po3min 2.
EnexrpomarnitHi
KOJIMBAHHS Ta XBUJI1

KommBaneHuii KOHTYp. BUHHMKHEHHS BUIBHHX EJIEKTPOMArHITHUX
KOJMBaHb. ['apMOHIYHI eNeKTpOMarHiTHi KojuBaHHSA. Dopmyna
Tomcona. IlepeTBopeHHsT eHeprii miJ Yac BUIBHUX €IEKTPOMArHITHUX
KOJIUBaHb. 3MIHHUI CTPYM SK BUMYILIEHI €1€KTPOMArHITHI KOJIMBaHHS.
Konzpencarop 1 KOTymka B KOJi 3MIHHOTO CTpyMy. AKTHUBHHUIA,
€MHICHUI Ta I1HAYKTUBHUH omopu. Po6GoTa i MOTY)XHICTH 3MIHHOTO
cTpyMy. [lirodi 3HaYeHHs Hampyru Ta cwiu crpymy. Tpanchopmatop.
BupoGHunTBO, NIepesaya Ta BUKOPUCTAHHS €HEprii 3MIHHOTO CTpyMYy.
EnextpomarHiTHi XBWJI, iX YTBOPEHHS Ta MOIIMPEHHSA. BUCHOBKH 3
teopii MakcBemna, gocnian  Tepua.  IBHAKICT — MOUIIUpPEHHS
€JIEKTPOMArHiTHUX XBWIb. IlpuHnunu paniorene@oHHOTO 3B S3KY.
PamioMmoBieHHS Ta TeneOaUeHH.

Po3snin 3. Onruka

Po3BUTOK ysBIEHb MpO MpUpoAy cBIiTIA. CBITIO K €IEKTpOMarHiTHa
xpuis.  [lommmpeHHs, TMOTJIMHAHHS Ta  PO3CIIOBaHHS  CBITJIA.
l'eomerpuuHa onTHKa sSK TpaHUYHUI BUIAJOK XBHJIBOBOI. 3aKOHH
reoMeTpu4Hoi onTHKH. [loKa3HWK 3aJOMJIEHHS, HOro 3B’A30K 31




MIBUJIKICTIO CBiTJa B cepepoBuili. Pedpaxmis ta mipaxi. OtpumaHHs
300pakeHb. JIiH3M, ONTHYHI CHUCTEMH Ta ONTHYHI TPUIIAJIN.
Korepentnicte  cBiTmoBUX  XBWiIb.  OcCOOMMBOCTI  J1a3€pHOTO
BUNpoMiHIOBaHHA. [HTepdepenuis cBitna. Ilpunnun [roifrenca—
Openens. dudpakuis cBitia. JAudpakuiiiai rpatku. CrneKTpocKorl.
HenepepBuuii cnektp cBitina. CrekTp BHUIIPOMIHIOBAHHS a0COJIIOTHO
gopHoro tina. @®opmyna Ilnamka. KBaHTOBI BIacTWBOCTI CBITJA.
CeitnoBi kBanth. Crama Ilmanka. ®otoedekr. J[Jocmimm O.T.
CroneroBa. 3akoHu ¢dotoedexry. Teopis EitHmTeiina, piBHIHHA
doroedekry. ®oron.  dotopesuctopu  Ta  (PoTOCIEMEHTH.
3acrocyBanHs  Qoroedekra, coHsuHI Oartapei.  PeHTreHiBChKe
BUIIPOMIHIOBAaHHS, HOTO 3aCTOCYBaHHS B MEIUIIMHI Ta TexHili. PoboTu
[. Ilymos. ®otoximiuHa aist cBimia. KopmyckynspHO-XBUILOBUI
nyanism  cBitna. lllkama enexTpoMarHiTHUX XBWJIb. BracTuBocTi
€JIEKTPOMArHiTHUX XBUJIb PI3HUX Jiana3oHiB. EdexkTpoMaruitHi XBuii B
IPUPOJIi Ta TEXHILI.

Po3znin 4. AtomHa Ta
snepHa dizuka

Po3Butok ysBiaenr mpo aromu. [Hocmin Pesepdopna. Ilnanerapna
MOJIeNb aToMma, 1i sikicHe OOIpYHTYBaHHS Ha OCHOBI moctynaTiB bopa.
Eneprernuni piBHi artoma. ['imote3a ae bpoitna. KopmyckymspHo-
XBWIBOBUM  JAyali3M  SIK  3arajlbHa  BJIAcTUBICTh  MaTepii.
BunpomiHioBaHHs Ta TOTJIMHAHHSA cBiTiIa aromamu. JliHiuacTi
cnektpu. Ilpunnun aii nazepa. B3aemonii MK HYKJIOHaMHM B s1pi,
CTIHKICTh aTOMHUX siziep. EHepris 3B’s13Ky aroMHOTO sijipa. Jledekt mac.
[Ipupomna Ta IITYy4HA PaaIOAKTHBHICTh, BHUIAM PaJTI0aKTHBHOTO
BUIIPOMIHIOBaHHS. 3aKOH paJlioaKTUBHOTO po3naay. OTpuMaHHsA Ta
3aCTOCYBaHHS pPaJIOHYKIiMiB. Mertoau peectpailii  10HI3yHOUOTO
BUIPOMIHIOBaHHSI 1 3aXuCT Bim Hboro. Jlosumerp. SnmepHi peaxitii,
criocoOu BUBUIBHEHHS si/iepHOI eHeprii. JIaHIroroBa peaxilis IMOLTY
anep 1 TepMosiAepHi peakiii. SmepHud  peakTop, MNEPCHEKTUBH
CTBOPEHHSI TepMoOsiiepHOro peakTopa. EnemeHTapHi YacTMHKH, iX
knacudikaris. [ToHITTS po GyHIaMeHTalbHI B3a€MOJIII.




