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Beryn no ¢gaxy
Bbaxanaspu, 1-if cemecTp

IInTanHs 1JIs1 yCHOTO ONMUTYBAHHS, 00rOBOPEHHA i/l Yac BUCTYIIIB CTYAEHTIB, KOJIOKBiyMy,
po3ropHyToi Bignoiai npu Bukonanui I3 , PI'P, npuknagu Bapiantis PI'P.
Po3pin 1. Buau i mepeTBopeHHs eHeprii
Beryn
[Ipenmer hi3uku, Sk OCHOBH NMPHPOIO3HABCTBA.
MeTtonu ¢Gi3uuHUX JOCTiIKEHb.
@Di3uuHI BEJIMYMHHU Ta iX BUMIPIOBAHHS.
CyuacHa (i3uka i HayKOBO-TeXHIYHMI Tiporpec. [Ipeamer i cTpykTypa Kypcy.
MaremaTHuHU# anapaT Ta HaAyKOB1 abCTpaxilii, 0 BUKOPUCTOBYIOTHCS Y JAHOMY KYPCi.
Tema 1. Buau eneprii
Marepis, Maca i eHepris.
EBosro11ist ysiBJI€Hb PO BUIHU €HEPTii.
[lepenymoBu knacudikariii BUiB €HEPTii.
Knacudixartist BuIiB eHeprii.
0. [TopiBHSHHS BU/IIB €HEPTIi.
Tema 2. [lepeTBOopeHHs eHeprii
11. YnopsaakoBaHicTh 1 KOHLIEHTpAIlisi eHeprii.
12. 3aKOHOMIPHOCTI MIEPETBOPEHHSI €HEPrii.
13. 36epiranHs i mepeHoc exHeprii.
Po3nin 2. ®@i3uyHi ysABICHHS PO MEXaHIYHY, TEIJIOBY, €IEKTPOMArHiTHy (opMH pyXy marepii i
BiJIMOBIIHI BUJI €HEPril
Tema 3. OCHOBU MEXaHIKH
14. Mexaniunuii pyx. Cucrema BiJutiKy. BigHOCHICTB pyXy.
15. Marepianbaa Touka. Tpaekropis. LLnsax i nepemimeHHs!.
16. HIBuakicTe. JlogaBaHHS IIBUIKOCTEH.
17. HepiBHoMipHHMii pyX. CepeaHs 1 MUTT€EBA IIBUKOCTI.
18. PiBHoMipHHmii pyX. ['padiku 3a1e:KHOCTI KIHEMAaTUYHUX BEJTUYMH BiJl 4acy IpHU PiBHOMIPHOMY
pyci
19. Ilpuckopenns. PiBHonpuckopenuii pyx. ['padiku 3anexHoCTi KiIHEMaTHYHUX BEIMYHUH BiJl 4acy
IpU PIBHOIPUCKOPEHOMY PYCi.
20. PiBHoMipHHMii pyx 1o kouy. [lepiox i yacTora.
21. JliniitHa 1 KyTOBa MBHIKOCTI. JJOIIEHTPOBE MPUCKOPEHHSI.
22. Ilepmmii 3akoH HetoToHa. [HEpLianbHi CUCTEMH BIAIIKY.
23. Bzaemogis Tin. Maca. Cua. JlogaBaHHs cuil.
24. [lpyruii 3akoH HproToHa.
25. Tperiii 3akon HetoToHa.
26. I'paBitaniiini cuin. 3aKOH BCECBITHBOTO TSDKIHHSL.
27. Cuna TsoKiHHS. PyX Tina mij Ji€r0 CUIN TSOKIHHS.
28. Bara Tina. HeBaromicTsb.
29. Cunu npy>xHocTi. 3akoH ['yka.
30. Cunu Tepts. KoeditieHnt tepts.
31. MoMeHT cuin.
32. YMoBHM piBHOBaru Tija. Buau piBHOBaru.
33. 3akonu 30epexeHHs B MexaHili. IMmynbe Tina. 3akoH 30epeKeHHs IMITYIIbCY.
34. MexaniuHa po0Oora.
35. KineTnyHa Ta MOTEHIIaIbHA €HEPTis.
36. 3akoH 30epeKeHHS eHeprii B MEXaHIYHHX Mpolecax.
37. otyxHictb. Koedinient kopuchnoi aii. [IpocTi MexaHi3MH.
38. EneMeHTH MeXaHiKH piuH Ta ra3iB. THCK.
39. 3akon [lackans /i piguH Ta rasis. THCK HEPYXOMOi PiTUHH HA JTHO 1 CTIHKH ITOCYAMHHU.
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ApximeoBa cuiia. YMOBU TUTABAHHS TiJl.

Tema 4. OCHOBU MOJIEKYJISIPHOI (D13UKH 1 TEPMOJTUHAMIKH

OCHOBHI MOJIO)KEHHS MOJIEKYJISIPHO-KIHETHYHOI TeOPii.

Maca i po3mip monekyi. Ctana ABorajipo.

Ineanbuuii ra3. OCHOBHE PiBHSHHSA MOJIEKYJISIPHO-KIHETUYHOT TEOpii 11€albHOTO rasy.
Temmneparypa. Lllkana aGCoMIOTHUX TeMIepaTyp.

PiBHsAHHS cTaHy ifeanbHOrO rasy. [3ompouecu B razax.

TennoBuit pyx. BHyTpinHs eneprist Ta crioco0u ii 3Miau. KinbkicTh Temnoru.
[TuTOMa TEIIOEMHICTH PEYOBUHH.

Po6ora B TepMoarHaMIlli.

3akoH 30epekeHHs €HEPrii B TETIOBUX Ipoliecax (Mepinii 3aK0H TePMOJIUHAMIKH).
AniabaTHuii TIporiec.

HeoGopoTHicTh TeroBux npoueciB. [IpuHIMI Aii TEIIOBUX ABUTYHIB.

KoedirieHT KOpUCHOT A1ii TEIJIOBOTO IBUTYHA 1 HOr0 MaKCUMaJIbHE 3HAYCHHS.
BrnactuBocrTi rasis, piiMH i TBEpAUX Til.

[MapoyTBopenHst  (BumapoByBaHHs Ta  kumiHHs). Konpgencamis. Ilutoma  Temiora
apOyTBOPEHHS.

[TnaBnenHs i TBepAHEHHS TUI. [IMTOMa TemoTa MIABICHHS.

Tennora 3ropsiHHSA NaIUBa.

PiBHAHHS TEMIOBOro OaylaHCy AJIsi HAUITPOCTIIIUX TEIIOBUX MPOLIECIB.

Tema 5. OCHOBU €IEKTPOIUHAMIKI

Enextpuunuii 3apsin. 3akoH 30€peKeHHS eIeKTPHUYHOTO 3apsiny.

3axoH KyoHa.

Enexrpuune none. HanpyskeHicTh enekTpuanoro nois. [IpuHuun cynepno3uiii nosis.
[IpoBiTHUKH B €IEKTPOCTATUYHOMY TOJI.

JlieneKTpUKH B €JIEKTPOCTATUYHOMY TIOJi.

Po6oTa enekTpruuHOro MoJjs MpH MepeMillieHH] 3apsiay.

[ToTenmian i pi3HUIS MOTEHITIATIB.

Hanpyra. 38’5130k Mi>K HaIpyroko 1 Harpy»KeHiCTIO OJJHOP1THOTO €JIEKTPHUYHOTO TOJI.
Enexrpoemuicts. Konaencatopu. EnekTpoeMHICTh IIIOCKOTO KOHJEHCATOPA.
3’e1HaHHS KOHACHCATOPIB.

Enepris elekTpuyHOro moJs.

Enextpuynuii cTpyM. YMOBU iCHYBaHHS €JIEKTpHUHOTO CTpyMmy. CHiia cTpymy.
3akon Oma JuId QUISTHKA KOJIa.

Onmip nposinnukis. [TocninoBHe Ta mapanenbHe 3’ € JHAHHS TPOBIIHUKIB.
Enexrtpopyiuiiina cuia.

3akoH OMa AJ11 IOBHOT'O KOJa.

Po6oTa i HOTY>KHICTh eleKTpHUUHOro CTpyMy. 3akoH Jlxoyns-JleHna.

B3aemonist cTpyMiB.

MarHiTHe none.

MarHiTHa IHIYKIs.

3akoH AMIiepa.

Cuna Jlopenua.

MarHiTHi BIaCTMBOCTi peuOBHH. MarHiTHa NPOHUKHICTb.

MarHiTHHIA TOTIK. SIBUIIE €IeKTPOMArHiTHOI IHAYKIIi.

3akoH enekTpomarHiTHOI iHayKIii. [IpaBuio Jlenna.

SBuie camoiHayKii. [HAyKTHBHICTS.

Enepris MarHiTHOTO MOJIL.

Po3nin 3. IleperBoproBaui eneprii. [IpuHimnm Teopii nepeTBOpeHHs eHeprii

Tema 6. IlepeTBoproBaui eHeprii
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85. IlepeTBoproBaui siiepHOT €HEPrii.
86. IlepeTBoproBaui XiMi4HOI (ATOMHOT) €Heprii.
87. IlepeTBOproBaui Mpy>KHOI €HEprii.
88. IlepeTBOproBaui rpaBiCTaTUYHOI €HEprii.
89. IlepeTBOproBayi eNEKTPOCTATUYHOT EHEPTii.
90. [TepeTBOproOBaYi MarHiTOCTATUYHOI EHEPTIi.
91. IlepeTrBOoproBaui MeXaHI4HOI €HEPrii.
92. [lepeTBOproBayi TEIIOBOI €HEPTIi.
93. IlepeTBOproBayi €JIEKTPOMArHiTHOI €Heprii.
94. bionoriuHi nepeTBOPIOBayl EHeprii.
95. KoHueHTpaTopu eHeprii.
96. HakonuuyBadi — akyMyJISITOpU €HEprii
Tema 7. Ilpuniunu Teopii nepeTBOpeHHs eHeprii
97. Metonu Teopii IepeTBOPIOBAYIB €HEpPrii.
98. MeToau po3paxyHKy NEpeTBOPIOBAYiB €HEPrii.
99. Y3aranbHeHH epeTBOPIOBaY €HEeprii.
100. [Tpuniunu Teopii y3araabHEHOTO MepeTBOPIOBaYa eHepril

PO3PAXYHKOBO-TPA®IYHA POEOTA
YACTHHA 1
Ha ckinpku 6aniB Bu 3manmu 3HO 3 maremaTtuku?
Uwu 3naBanu Bu 3HO 3 ¢i3uku i SKI0 Tak, TO Ha CKiTbKU 0amiB 3qamu?
JIKHEK, CITyCKalOUMCh MPHCKOPEHO 3 TopH, mpoimmoB 50 M 3a 5 c. ChoycTHBIIMCH, BiH NPOJOBXKYBaB
pyxartucsi 10 IOBHOI 3yNUHKH, mpoimosmy mie 30 M 3a 15 ¢. 3HalTH cepeaHIo NUISXOBY IBUAKICTE PyXY.
Xnomuuk Macoro 45 Kr cToiTh Ha Jmxkax. JloBxkuHa KoxkHOT ki 1,5 M, mupuHa 10 cM. Skuii THCK YUHUTH
XIIOMYHK Yepes Tiki Ha cHir? Yeaxkatu g = 10 m/c’.
Tino mMacoro m, MiAKUHYTE Bropy, MiAHSIIOCS Ha AesiKy BUcoTy h i Bmano Ha moBepxHIO 3emiti. Ky poboTy
3po0uiia cuia TSDKiHHS 32 4ac MOJBOTY?
XJOMmYuK TATHE MO TOPU3OHTANIBHIN MOBEPXHI caHKH Macoro 8 kr i3 cuioro 100 H 3a MoTy3ky mig kyTom
30° mo ropuzonTy. CaHKH PyXalOThCSl PIBHOMIpHO. 3HAHUTH CHIIy THUCKY CaHOK Ha IMOBEPXHIO. YBaKaTH
g =10 m/c%.
YoMy mOpiBHIOE MpU HOPMaJIbHUX yMOBax 00'eM MOBITps Macoro 29 r? MomnspHa Maca MOBITPsl JOPIBHIOE
0,029 Kr/MOIb.
3uaiitt KKl igeanpHOi TemaoBoi MalmMHM TpH Temmeparypi Harpiaya 727 °C 1 Temmepatypi
xosoaunsauka 27 °C.
VY CKibKH pa3iB 3MIHUTBCSA HAIMPYKEHICTh EJIEKTPUYHOIO IOJII HEPYXOMOTO TOYKOBOTO 3apsily HpHU
301IbIIICHHI BiZICTaHi Biff HHOTO B 3 pazu?
Ilo cmipani enexkrponaMnu mpoxonuTh 3apan y 540 Ku 3a koxni 5 xB. YoMy JOpIBHIOE cuja CTpyMy B
namiti?
V SIKMX OAMHUISIX BUMIPIOETHCS MArHITHUH NOTIK? 3anuuIiTh GOopMyITy Il MarHiTHOTO MOTOKY.
3HalTH THUKIIYHY YacTOTy MajMX KOJHMBaHb MaTeMaTHYHOro MasiTHHKa IoBxuHOIO 0,4 M. YBaxkatu
g =10 m/c%.
[epeniyiTh OCHOBHI AiaNa30HU CIIEKTPa ENEKTPOMArHITHUX XBUJIb.
Ski 3MiHH, Y BiJIOBITHOCTI 31 CHEI[iAIbHOO TEOPI€I0 BiTHOCHOCTI, BiJOYBAIOTHCS 3 MACOIO Tiia Ipu HOTo
HarpiBaHHi?
dx
Isin xdx =
sin(x+ y) =
Hanumite Ha3By oguauni ¢izuaHoi BennunHu B Cl 1 BKaxiTh i1 po3MipHICTB:
cuna -



19. BkaxxiTh CIiBBIAHOLIEHHS MK II03aCUCTEMHUMH OOUHULIAMH 1 oguHunsMy Cl:
JOBXHHA: | aHTCTpeM =

20. Timo, mo pyxanoch PiBHOIMPHUCKOPEHO ©O€3 TOYaTKOBOI MIBHIAKOCTI, MPOTATOM YETBEPTOi CEKYHIH
OPOXOIUTh HUIAX 35 M. SKui nUIAX mpoWze Tijo 3a MSATYy CEKYHAY 1 AKY MIBHAKICTH BOHO OyJe MaTH B
KIHIII IT’ATOT ceKyHu? SIKknii IIsSX BOHO TOiizie 3a mepIry CeKyH Ty ?

21. BaHTaxH#Mi1 aBTOMOOLTH B35B Ha OYKCHUP JIETKOBUW aBTOMOOLIb Macoo 2 T i, pyXaro4HCh PiBHOMPUCKOPEHO
i3 cTaHy crokoro, 3a 50 ¢ npoixaB 400 M. Ha ckibku MOAOBXKUBCS OYKCUPOBOYHUI TPOC XKOPCTKiCTIO 200
kH/M? OmopoM MOBITps 1 CUIIOI0 TePTsl KOB3aHHS 3HEXTYBATH.

22. Tlositpsina kyns o6’emom 600 M3 3HaxomuMThes y piBHOBasi. SIKy KinbkicTh GanacTy HeoOXimHO
BUKHUHYTH, 1100 KyJist TIo4aja migaiMarucs 3 npuckopenssm 0,1 m/c’? Tycruna mositps 1,3 kr/v’ .
Onopom MOoBITPsI 3HEXTYBATH.

YACTHUHA 2

3aBnannsg 1.

3a rpadikoM nepemimieHHs X=f{?) OAHOMIPHOTO pyxXy NOOyAyBaTH Tpadiky MIBHIKOCTI: V=v(¢) Ta
npuckopeHHs a=a(t). [loscHutn xapaktep pyxy Ha pi3HHX IOinsaHkax: 0-#;, ¢;-t2, t-t3 1 T. iH., Ko npu =0
MaeMo x=0

v

-

0 t1 t2 &3

3aBaaHHs 2.

CroprcMmeHn pyxaBcs £=15 ¢ 31 mBuakictio vi=5 Mm/c, ;=10 ¢ 31 mBUAKicTIO =8 M/c. Bu3HauTe
CEpPEIIHIO IBUJKICTH 3a BECh YaC PyXy.

3aBnanns 3.

3a Apyry CeKyHIy Miciisl MOYaTKy pyXy aBTOMOOINb MOmoNaB BifcTaHb 1,2 M. BusHauwTu, 3 siKUM
MPUCKOPCHHSM PYXaBCs aBTOMOOLITH?

3aBnanns 4 .

BusnaunTH, mig SKUM KyTOM JI0 TIOBEpXHI 3eMIIl CHOPTCMEH KHHYB JIUCK, SIKIIO TOPU30HTAIIbHA
JANTBHICTH MOJBOTY JOPIBHIOBaTA MAaKCUMAJIbHINA BUCOTI HOTO i THATTS?

3aBaanus S.

BusnaunTtu cuiy TATH, SKy PO3BHBAa€ TEIUIOBO3 B MPOIECI PIBHOMIPHOTO PyXy Ha TOPHU30HTAIBHIN
MR msxy, Axio koedinient Tepts 0,003, a cuila THCKY TeroBo3a Ha peiiku 25-10° H.

3aBganns 6.
3a JaHMMH Ha PUC. BU3HAUTE MPOTPABAHHS Yy BiJICTaHi, Ke Aa€ Baxiyb, ko A0 = 0,5m, OB = 1,5 m.
B
| F
C |
C_
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3aBgannsga 7.

Ha Bi3ok macoto 20 kr, 1o pyxaetscs 31 mBHIKicTIO 0,4M/C TOPU30HTAIBHO OMYCTHIIM 3 HEBEITMKOT
BHCOTH LIETTIMHY Macolo 5 Kr. BuszHaurte, sIK0I0 cTaHe MIBUIKICTH Bi3Ka.

3aBganns 8.

Busnaure xoedimient kopucHoi naii (KKI) rigpoenekrpoctanuii (I'EC), skmo BuTtpatn Boau
JIOPiBHIOIOTH 6 M° 3a CEKYH/Ly, BHCOTa rpeii 20 M, a OTykHicTh cTaHmii 900 kBT.



3aBnanHda 9.
Buznaure, sikuii MiHIManbHUN 00’€M MOBHHEH MaTH HaAyBHHUH IUIIT Macolo 7 KT, IO yTPUMY€E Ha BOAI

Mosozoro pubaiky, Bara sikoro gopisHroe 380 H. ( Py = 10()01%

3aBaanns 10. Mexaniuna pobora.

YACTHUHA 3
3aBaanugd 1.

Busnaure yncno aromiB BoaHO y 18 r Boau

3aBaaHung 2.

Busnaure, y CKiIbKM pa3iB BiAPI3HAIOTHCS NMPH OJHAKOBIM TeMIlEpaTypi cepeHi KBaapaTHuHI
IIBUAKOCTI MOJICKYJI KUCHIO 1 BOJTHIO

3aBnanns 3.

Busnaure, siKi JUISTHKY BiATOBIIAI0TH 1300apHOMY TIPOLIECy

T

3aBnanns 4.

Busnaute TuCK rasy, SKII0 00€M rasy 30UIbIIMBCA Y 2 pa3H, KUIbKICT MOJICKYJI 1 TeMIieparypa
3MEHIIWINCH y 3 pa3u

3aBnannsa S.

B pesynbrati ninenenns temnotn Q=800 moBiTpsS B UMIIHIPI PO3MUPHIOCS 1 BUKOHAIO
po6oty A=200/]x. Buznaure, sik mpu bOMY 3MIHUJIACS BHYTPILIHS €HEPTisl MOBITPS.

3aBnanns 6.

IneanbHa TeruioBa MamuHa npaioe no nukiay Kapro. Busznaure KK/ mammnu, sKio Bigomo,
1110 32 OJMH IIMKJI MallliHa BUKOHY€E poOoTy B 1 KJIX 1 mepenae xonoaunbHUKy 4 k/[X Teriotu

3aBnanns 7.

Busnaurte, 4oMy JOPiIBHIOE THCK, 32 SIKOT'O BHYTPIIIHS €HEPTisl yCiX MOJIEKYJI iIeallbHOTO Ta3y B
00emi 2 m* cknangae 450 kJx

3aBnanns 8.

Busnaure, sika KUIBKICTh TEIUIOTH BUALISAETHCS Npu nepeTBopeHHi 30kr Boau npu 20°C B 1601
npu 0°C (A= 3,4-10°IIx/kr, ¢ = 4200 1x/xr °C)

3aBnannsa 9.

BkaxiTe Gpopmyity, 3a KO pO3paxOBYETHCS BITHOCHA BOJIOTICTh

3aBnanns 10.

PiBHAHHS TEMI0BOro OaylaHCy AJIsl HAUMIPOCTIIIUX TEIIOBUX MPOLIECIB.



MeToau4Hi BKa3iBKHU AJi51 CTYA€HTIB 111010 BUKOHAHHS iHAMBITyaJbHOI0 3aBJIaAHHS
«EJIekTpuka»
(71t CTYIEHTIB JEHHOTO BiAAUIEHHS (Pi3UKO-EHEPTeTUYHOTO (PaKyJIbTETY,
Hanpsamok «lIpuknanna ¢izukay)

[nmuBinyanbHiI 3aBIaHHS BUKOHYIOTHCS HAa apKylIax i3 MIKUIBHOTO 30IIWTa. YMOBH 3aaad
MEPENUCYIOTHCS TTOBHICTIO, 00 MOJAIOTHCS Y CKOPOYEHOMY BUIIIAAi. IS 3ayBaskeHb BUKJIa/laya Ha
CTOpiHKaxX HEOOXiIHO 3anumaT Moist. J{OIiIbHO HAaBOAMTH OCHOBHI 3aKOHM Ta (OPMYJIH, Ha SKHUX
0a3yeTbcs pillieHHs, JaBaTh CIOBECHE (POPMYITIOBAaHHS 3aKOHIB, MOSICHIOBATH MTO3HAYEHHS Ta CUMBOJIY,
SKI BUKOPHCTOBYIOThCS Y (opMmyiax. 3a HEOOXIZHOCTI POOMTH PUCYHOK, SIKHH IMOSICHIOE YMOBHU Ta
pO3B’sA3aHHA 3a/4ad4i. PimeHHs 3a1a4 CynmpoBOKYBAaTH KOPOTKHMH, ajie BUUYEPITHUMU IOSICHEHHSIMHU.
[IpoBoauT po3paxyHKH HEOOXITHUX BEIWYWH, 3alMCyBaTH Yy BIAMOBiNI YWCIOBE 3HAYCHHS Ta
CKOpOYCHE HaliMEHYBaHHS OJUHMIII BHMIpPIOBAHHs IyKaHOi (i3muHOi BenmuuuHU. [Ipu po3B’s3aHHI
3a]1a4 KOPUCTYBATHCS MIXKHAPOHOIO CHCTEMOIO OJIMHUIIb (S] )

[Tpu 3axucTi 1HAMBIIyaJIbHUX 3aBAaHb HAJaTH HEOOXiJHI MOSICHEHHS MO CYTi PO3B’sI3aHHS
KOXKHOT 3a/1a4i.

Jlnst BU3HAUEHHS HOMEPIB 33aJa4 HEeOOX1HO KOPUCTYBATHCS HABEACHOIO TAOJMICIO BapiaHTIB.
Howmep Bapianty, sikuii HeoOXiIHO BUKOHYBATH, BU3HAYAIOTh 32 JIBOMA OCTAaHHIMH II(PpaMu HOMeEpa
3aJIiKOBOT KHIKKH. YMOBH 33]1a4 BUOMPAIOTH 13 HABEJACHUX 301pHUKIB 3a/1a4: HaBeJeHI HOMEPH 3a7a4
BITHOCATHCS 10 30ipHUKa [ 1], MUTaHHS A7 KOJIOKBIYMY — 3 ME€pEeJIiKy MUTaHb, 110 10JIA€ThCS.
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Howmep

Homepu 3anau

BapiaHTy
Enexrpuune none Enexrpuunuii cTpym Enexrpomaruerusm
01 809 983 1053
02 814 982 1054
03 815 975 1061
04 816 974 1065
05 820 973 1069
06 821 972 1071
07 824 961 1072
08 833 958 1078
09 836 955 1083
10 839 954 1087
11 843 948 1089
12 848 946 1090
13 865 944 1093
14 868 941 1095
15 873 937 1096
16 874 936 1101
17 876 935 1105
18 881 933 1106
19 893 932 1107
20 897 931 1110
21 902 927 1116
22 904 923 1120
23 908 921 1124
24 912 920 1129
25 913 917 1132




