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1. MexaHika
1.1. OcHOBM KiHEMaTHKH

Mexaniunuit  pyx. Cucrema Bigniky. BigHocHicTs pyxy. MarepianpbHa Touka.
Tpaexkrtopig. llasx i nepemimenHs. HIBuakicts. JlonaBaHHS MIBUAKOCTEM.

HepiBHoMipHuit pyx. CepeaHsl i MUTTEBA IIBUAKICTh. PiBHOMipHUI i piBHONPUCKOpPEHU
pyxu. Ilpuckopennsa. I'padiku 3amexXHOCTI KiHeMaTUYHMUX BEJMYUH Bill yacy IpuU piBHOMipHOMY
i piBHOONPUCKOPEHOMY pyXax.

PiBHoMipHuii pyx mo koay. Ilepion i yacrora. JliHiliHa i KyToBa MWIBUAKOCTI. JlomeHTpOBE
MPUCKOPEHHS.

1.2. OcHOBHM JUHAMIKH

Ilepmnit 3akoH HeioToHa. IHepuianbHi cuctemu Binaiky. [IpuHoun BimHocHocTi [amines.

Bzaemopisa Ttin. Maca. Cuna. omaBanHs cui. JApyruii 3akoH HploTona. Tpetiii 3akoH
HpoToHa.

I'paBitauiiiHi cunau. 3akoH BcecBiTHbOTO TsaxXiHHs. Cuna TaxXiHHsg. Pyx tina mig niero
CUJIN TSXIHHS.

Bara Tina. HeBaromictb. Pyx mtyuyHux cynytHukiB. [lepura kocMiuHa MIBUAKICTh.

Cuna npyxHocrti. 3akoH I'yka. Cuna teptss. KoediuieHT TepTs.

MowMeHT cunu. YMoBM piBHOBaru Tiia. Bugu piBHoBaru.

1.3. 3aKoHHU 30epekKeHHA B MeXaHimi

Imnynabc Tina. 3akoH 30epexXeHHs iMIyabcy. PeakTuBHMI pyX.
Mexaniuna po6ora. KiHeTuuHa Ta moTeHUiaJbHa eHeprisg. 3akoH 30epexXeHHS eHeprii B
MexaHiuHuX npouecax. [ToryxHicTh. KoediuieHT KopucHoi aii. I[IpocTi MmexaHizMu.

1.4. EnemenTH MexaHiku piiuH Ta ra3sis

Tuck. 3akoHn Ilackans nng pinuH Ta ra3iB. ATMochepHUil TUCK. TUCK HEPYXOMOI piTUHU
Ha JHO i CTiHKM NMOCYAMHU. ApXimMenoBa cujia. YMOBM IIJlaBaHHS Ti.

2. MonekynsipHa ¢i3uka i TepmoanHamika
2.1. OCHOBH MOJIEKYJASAPHO-KiHEeTHYHOI Teopii

OCHOBHI MOJIOKEHHS MOJIEKYJISIPHO-KiHETMUYHOI Teopil Ta iX JocjiaigHe OOrpyHTYBaHHS.
Maca i po3mip Moiaekysn. Crana ABoraapo. CepenHs KBajpaTH4yHa IIBUAKICTh TEIJIOBOTO PYyXy
Monekyn. Hocainm IlTepHa.

IneanpbHuit ra3. OCHOBHe pIiBHSAHHS MOJEKYJSIpPHO-KiHETUYHOI Teopii imeaibHOro Trasy.
Temmneparypa ta ii BuMiptoBaHHs. [llkana abCoNOTHUX TeMOepaTyp.

PiBHsSIHHS cTaHy igeanbHoro rasdy. [3ompouecu B rasax.

2.2. OcHOBM TEPMOAHHAMIKH

TennoBuit pyx. BHyrpimHs eHeprig ta cnmocobu ii 3minu. Kinbkicth Tennoru. Ilutoma
TEMJIOEMHICTh peyoBUHU. PobGoTa B TepmommHamiuli. 3aKoH 30epeXeHHSI eHeprili B TEMJIOBUX
nmpoiecax (mepHmiuii 3aKOH TepMOIMHAaMiKM). 3aCTOCYBaHHSA IEPIIOro 3aKOHY TEPMOIMHAMIKH 10O
izonpoueciB. AxiabaTHUil mpolec.



HeobGopoTHicTh TemaoBux mnpoueciB. I[IpuHuun nii tenaoBux aABUTYHiB. KoedimieHT
KOpPHUCHOI Aii TenmJIoBOro ABUryHa i 1oro MakcuMalibHe 3HAUYCHHS.

2.3. BaacrtuBocTi rasis, piauH i TBepaux Tia

I[TapoyrBopeHHs1 (BumapoByBaHHS Ta KuniHHa). KoHaencauniga. Ilutoma TemioTa
nmapoyTBopeHHs. HacuyeHa i HeHacuyeHa mapa, iXHi BJacTUBOCTi. BimHocHa BoJioTicTh MOBITPS
Ta il BUMipIOBaHHS.

I[InaBneHHs i TBepaHeHHs Tia. [luToma TemaoTa maaBieHHs. TemnaoTa 3ropssHHS TMajuBa.
PiBHAHHS TemyoBoro 6ajlaHCy IJIsI HAWMPOCTIIMX TEMJIOBUX MPOILECiB.

I[ToBepxHeBuit Hatar piamH. Cujaa noBepxXxHeBoro HaTiary. 3mouyBaHH. KaminsgpHi
sIBUIIA.

Kpucraniuni Ta amopdHi Tisa. MexaHiuHi BJacTUBOCTI TBepaux Tia. Bunu nedopmauiii.
Monynp KOHra.

3. EnexkrtpoanHamika
3.1. OcHOBM €JIEKTPOCTATHUKH

Enextpuunuit 3apsaa. 3akoH 30epexeHHS eJeKTpuyHoro 3apsay. 3akoH KyioHa.
Enextpuune nmose. HanmpyxeHicTh edeKTpuuHoro nojst. [IpuHLUI cynmepno3ullii mMoJiB.

I[IpoBimHUKU Ta OiedeKTPUKMU B eJEeKTPOCTaTUUYHOMY moJji. HielekTpuuHa MNPOHUKHICTh
PEYOBUH.

PoGoTa enexTpuyHoOro moJjsl TNpu TnepeMilieHHi 3apsaay. IlorteHuian 1 pisHuUUS
noteHuianxiB. Hampyra. 3B'I30K MiX Hampyromo i HampyXeHiCTIO OAHOPIAHOTO eJeKTPUUYHOTO
MoJs.

EnextpoemHicTh. KoHaeHcaTopu. EneKTpoeMHICTh MIOCKOTO KOHAeHcaTopa. 3'€eqHaHHS
KOHJIEHCATOPiB.

EHeprisa eneKTpUYHOTO MOJS.

3.2. 3aKOHHU MOCTIiHHOTO CTPYMY

EnextpuyHuii cTpymM. YMOBU iCHYBaHHS eJeKTpuU4dHOro ctpymy. Cuaa ctpymy. 3aKoH
Owma nns ginsgHku Koja. Omip npoBigHuKiB. [TocnigoBHe Ta mapajienbHe 3'€JHAaHHS NPOBIJHUKIB.
Enextpopymiiina cuna. 3akoH OMa aias moBHoro koja. Po6oTa i MOTYyXHiCTh €J1eKTPUUYHOTO
cTpyMy. 3akoH xoynas-JleHua.

3.3. EleKTpUYHHUI CTPYM Yy Pi3HMX cepeqoBUIAX

Enextpuuynuii ctpym B MeTanax. EjqexTpoHHa MpoBiAHiCTh MeTadiB. 3alleXHIiCTb OIOpY
MeTalliB Biag TeMnepaTypu. HaampoBigHicThb.

EnexTpuyHuii cTpyM y po3uuMHax i poamjaBax eJeKTpoJiiTiB. 3aKOHM eJeKTpoJi3y.
3acTocyBaHHS €JeKTpoJi3y.

Enextpuuynuii ctpyMm y raszax. HecamocriftHuil i camocrtiiitHuit pospsaau. IToHATTS mpo
njasMy.

Enextpuunuit ctpym y Bakyymi. TepmMmoenekTpoHHa ewmiciga. J[lion. EnekTpoHHO-
npoMeHeBa TpyOKa.

EnextpuuyHuii ctpyM y HamiBnpoBimHMKax. BiacHa Ta goMmilikoBa eJeKTPONMPOBiAHICTh
HamiBNpPOBiAHUKIB. 3ajeXHiCThb OMNOPY HaAMiBOPOBIZIHUKIB Big TeMnepaTypu. EJIeKTpoHHO-
nipkoBuii nepexin. HamiBnpoBigHukoBuii giox. Tpan3uctop.



3.4. MarniTHe moJie, eJIeKTPOMATHiTHA iHAYKIis

Bzaemonisa ctpymiB. MarHiTHe moJse. MarHiTHa iHaykuisgs. 3akoH Awmmepa. Cwuna
Jlopenua.

MarHiTHI BIaCTUBOCTI pe4OBUH. MarHiTHa MPOHUKHICTE. PepoMarHeTUKH.

MarHiTHu#T nmoTik. SBulle eleKTpoMarHiTHoOi iHAYKIii. 3aKoH eJeKTpOoMarHiTHoOi
inaykuii. [Tpasuno Jlenna. ABume camoinaykuii. IHnykTuBHicTh. EHepris MarHiTHOTO IoJs.

4. KonuBaHHs i xBuni. OnTuka
4.1. MexaHiuHi KOJIUBaHHA i XBUJi

KonuBanbHuit pyx. BinbHi MexaHiuHi KoJluBaHHS. ['apMOHiYHi KoJauBaHHS. 3MillleHHS,
aMIjiTyna, mepiona, yactoTa i ¢asa rapMoHiYHUX KoJuBaHb. KoJMBaHHS BaHTaxy Ha IMPYXHHi.
MaTteMaTUYHUN MasgTHUK, Mepioa KoJMBaHb MaTeMaTU4YHOro masiTHuka. IlepeTBopeHHs eHeprii
MpU TApMOHIYHMX KOJUBaHHIX. BUMyllleHi MexaHiuHi KOJUBaHHA. SIBUIIle pe30HAHCY.

[TomupeHHsS KoOJAMBaHb y MNPYyXHUX cepegoBuinax. I[lomepedyHi Ta MO3MOBXHI XBUIII.
HoBxuHa XxBuUJIi. 3B'S30K MiX MOBXHWHOWI XBWUJi, WMIBUIKICTIO ii MOIMIUPEHHS Ta IepPiogoM
(4yactoTo10).

3BykoBi xBuJai. IIBuaxkicts 3ByKy. ['yuHicThb 3BYyKy Ta BuUcOoTa ToHY. IHdpa- Ta
YJIbTPa3BYKHU.

4.2. ENeKTPOMATHITHI KOJIUBaHHA i XBUJIi

BinbHi eneKTpoMarHiTHi KOJMBaHHS B KOJMBaJlbHOMY KOHTYpi. I[lepeTBopeHHs eHeprii B
KOJIMBAJIbHOMY KOHTYpi. BiacHa yacToTa i nmepion e1eKTpoOMarHiTHUX KOJHUBaHb.

BumynieHi e1ekKTpUuYHiI KOoAUBaHHS. 3MiHHU eleKTpUYHUN cTpyM. ['eHepaTop 3MiHHOTO
cTpyMy. ENleKTpuUHUII pe3oHaHC.

Tpancdopmatop. [lepenavya enekTpoeHeprii Ha BeJIUKi BigcTaHi.

EnextpoMarniTHe moJie. EjgekTpoMarHiTHi XBuJi Ta IMIBUAKICTh iX momupeHHs. Illkana
eJeKTPOMAarHiTHUX  XBWJb. BJacTUBOCTI  eJleKTpOMArHiTHOro BUMNPOMIiHIOBAHHS  Pi3HUX
mianma3oHiB.

4.3. Ontuka

I[IpssMoniHifiHICTh MOIMIUPEHHS CBiTJa B ogHOpigHOMY cepenoBuini. IlIBuaKicTh cBiTIa Ta
ii BUMiplOBaHHS.

3akoHu BinObuBaHHM cBitia. [TobynoBa 300paxeHb, 9Ki Ja€ IMI0CKe A3epKauao.

3aKOHU 3aJ0MJIEHHS cBiTia. AOCOJNIOTHUI i BIIHOCHUN MOKa3HUKU 3aJloMJeHHd. [loBHe
BiZOMBaHHA.

Jlinza. OntuuHa cuia JiH3u. ®opmyna ToHKoi JiH3u. [loOGymoBa 300paxeHb, IKi Hae€
TOHKAa JiH3a.

IHTepdepeHLis cBiTaa Ta ii MpakKTUYHE 3aCTOCYBaHHS.

Hudpakuig cpitina. IudpakuiiiHi rpaTku Ta iX BUKOPUCTAHHS AJid BU3HAYEHHS HOBXUHU
CBITJOBOi XBUIi.

Hucnepcis cBitna. HenepepBHUii i niHilluacTuii cnektpu. CnekTpaJlbHUI aHali3.

IMonsapusanisa ceiraa.
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Mporpama cnis6ecigun 3 ¢pismkun

1.IlepeMileHHIM TOYKH, AKA PYXAETHCA, HA3UBAIOThH

A. niHil0, 9Ky OMUCY€E TouyKa y HagaHiil cucTeMi BiJiKy.

B. npoiigeHy BigcTaHb Bil MOYAaTKOBOI TOYKM TPAEKTOPii 1O KiHIEBOI.

B. BekTOp, NMpoBeAeHUI 3 MOYATKOBOTO MOJOXEHHS TOYKHM B ii MOJOXEHHS Y HalaHUNL MOMEHT.

I'. noBXUHY TpaeKkToOpii.

2. Jlitak macow 20 T jgeriB mporsirom 1 roa ropu3oHTajJbHO 3i cTajow mBuAKicTIO 360
KM/roa. Cuia taru ABUryHiB gopisHosaja 10 kH. Buznaure podory, 3ailicHeHY 32 IUX YMOB

cuyomw TaxXKinuga. Beaxaiite, mo g=10m/c2.

A b B r

23.6-10° MIx 3,6-10° [T 0 7.2-10"mx

3. Bu3sHauTe, AK 3MiHUTHCS THUCK ileaJIbHOr0O ra3y BHACJiOK 3MeHIIIeHHs iioro 006'emy B 2 pa-
34 i 30iIbIeHHA A0COMIOTHOI TEMIIEPATYPH B 2 pa3u.

A 3MeHIIUTbcs B 2 pa3du b 30inbminThbesa B 2 pasu B 306inbminuThes B 4 pasu I' aMeHIIUTHCS B 4 pa3u

4. Tpu npoBinnuku 3 onmopom III = 2 Om, B2 =3 Om, IO =3 OmM 3'eanaHi Tak, sK e NOKa3aHo
Ha cxeMi. [Toka3u BoabTMeTpa 112 = 9 B. Busnaure, sika Hanpyra Mix Toukamu 11i2.

PII

A b B r

24 B 27 B 26 B 25B

5. V noBiTpi nomupoweETHCA 3ByKoBa XBHJA 3 yacTtoTolw 1,7 kI'l. Bu3HauTe MOBXHUHY XBH.JIi,
AKIO MBUAKICTh 3BYKY B nmoBiTpi nopiBuioe 340 m/c.

A b B r

S5cMm 20 c™m 58 cMm 580 cMm
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