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Beryn no ¢gaxy
Bbaxanaspu, 1-if cemecTp

IInTanHs 10 BCTYNHOr0 KOHTPOJIIO 3 (Pi3UKH.

YACTHHA 1

Ha ckinpku 6aniB Bu 3manmu 3HO 3 maremaTtuku?
Uwu 3naBanu Bu 3HO 3 ¢i3uku i SKII0 Tak, TO HA CKUTbKY 0amiB 312517
JIKHHK, CITyCKalOYHCh MPHCKOPEHO 3 TopH, mpoiimoB 50 M 3a 5 c. ChoycTHUBIIMCH, BiH NPOJOBXKYBaB
pyxartucst 10 IOBHOI 3ynUHKH, rpoimomy mie 30 M 3a 15 ¢. 3HalTH cepeaHIo NUISXOBY IBUAKICTE PyXY.
Xnomuuk Macoro 45 Kr cToiTh Ha Jmxkax. JloxuHa koxHOI ki 1,5 M, mupuHa 10 cM. SIKuii THCK YHHUTH
XIIOMYHK Yepes Tiki Ha cHir? Ypaxkatu g = 10 m/c’.
Tino mMacoro m, MiAKHUHYTE Bropy, HiAHSIOCS Ha IEsKy BHCOTY h 1 Brajo Ha moBepxHio 3emii. Sky poOoTy
3po0uiia cuia TSDKIHHS 33 4ac MOJBOTY?
XJOMYUK TATHE MO TOPU3OHTAJIBHIN MMOBEPXHI CaHKM Macoro 8 kr i3 cwioro 100 H 3a MOTy3Ky mij KyTOoM
30° mo ropuzonTy. CaHKH PyXalOThCsl PIBHOMIpHO. 3HAUTH CHIy THUCKY CAaHOK Ha TMOBEPXHIO. YBaKaTH
g =10 m/c%.
YoMy mOpiBHIOE MpU HOPMalIbHUX YMOBax 00'eM moOBIiTps Macoro 29 r? MomsipHa Maca MOBITPsI JOPIBHIOE
0,029 Kr/MOIb.
3uaiitu KKl igeanpHOi TemaoBoi MamMHM TpH Temmeparypi Harpiaya 727 °C 1 Temmepatypi
xojoaunsHauka 27 °C.
VY CKibKM pa3iB 3MIHUTBCSA HAIMPY)KEHICTh EJIEKTPUYHOIO IOJII HEPYXOMOI'O TOYKOBOTO 3apsiiy NpHU
301IbIIICHHI BiZIcTaHi Biff HHOTO B 3 pa3zu?
Ilo cmipani enexkrponaMnu mpoxonuTh 3apan y 540 K 3a koxni 5 xB. YoMy JOpIBHIOE cujia CTpyMy B
Jamiti?
V SIKMX OAMHUISIX BUMIPIOETHCS MAarHITHUH NOTIK? 3anuLIiTh (JOPMYITy UII MarHiTHOTO MOTOKY.
3HalTH LUKIIYHY YacTOTy MajMX KOJHMBaHb MaTeMaTHYHOrO MasTHHKa AoBkuHOIWO 0,4 M. YBaxatu
g =10 m/c%.
[lepeniyiTh OCHOBHI AiaNa30HU CIIEKTPa ENEKTPOMArHITHUX XBUJIb.
Ski 3MiHH, Y BiJIOBITHOCTI 31 CHEI[iaIbHOK TEOPI€I0 BiTHOCHOCTI, BiIOYBAIOTHCS 3 MAcOIO TiIa MpH HOTO
HarpiBaHHi?

dx
I sin xdx =
sin(x+ y) =
Hanumite Ha3By ogunuui ¢izuanoi BennunHu B Cl 1 BKaxiTh i1 po3MipHICTb:
cuia -
BkaxiTh CIiBBIIHOIIEHHS MI’K 03aCUCTEMHUMU OOUHHIAME 1 oguHHuIsaMu Cl:
JIOBXKHMHA: | aHTCTpeM =
Tino, mo pyxajgoch PIBHONPHCKOPEHO O€3 MOYaTKOBOi IIBHAKOCTI, MPOTATOM YETBEPTOi CEKyHIU
OPOXOIUTh HUIAX 35 M. SIKWid HUIAX Mpolae Tijo 3a I'SATYy CeKYHAY 1 Ky IIBUAKICTH BOHO Oyae MaTH B
KiHIII T’ ATOT ceKyHu? SIKknii IIsSX BOHO MpOiizie 3a mepIry CeKyH Iy ?
BanTtaxuwuii aBTOMOOLIB B35B Ha OYKCHP JIETKOBUH aBTOMOO1JIb Macor 2 T i, pyXalO4HCh PiBHOMPUCKOPEHO
i3 cTaHy cnokoto, 3a 50 ¢ mpoixas 400 M. Ha ckinbku moJ0BKUBCS OYKCHPOBOYHHIA TPOC KOPCTKicTIO 200
kH/M? OmopoM MoBITps 1 CUIIOI0 TEPTS KOB3aHHS 3HEXTYBATH.
ositpsina kyns 06’emom 600 M> 3HAXOAUTLCSA y piBHOBa3i. SIKy KibKicTh Ganacty HEOOXiIHO
BUKHUHYTH, 1100 KyJist Tioyasa migHiMarucs 3 npuckopernsm 0,1 m/c’? Tycruna mositps 1,3 kr/v’ .
Onopom MoBITPsI 3HEXTYBATH.



YACTHUHA 2

3aBnannsg 1.

3a rpadikoM nepemimieHHs X=f{?) OAHOMIPHOrO pyxy NOOyayBaTH Tpadiku MIBHAKOCTI: Vv=v(¢) Ta
npuckopeHHs a=a(t). lloscautn xapaktep pyxy Ha pisHHX HimsHkax: 0-#;, ¢;-t2, t-t3 1 T. iH., Ko npu =0
Maemo x=0
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3aBnannsg 2.

Cnoprcmen pyxaBcs £=15 ¢ 31 mBuakictio vi=5 Mm/c, #,=10 ¢ 31 mBuAKicTIO =8 M/c. Bu3Haute
CEepeHIO MIBUAKICTD 32 BECh Yac PyXy.

3aBnanns 3.

3a opyry CeKyHAy Micisl MOYaTKy pyXy aBTOMOOLIb mojgoniaB BiacTtaHb 1,2 M. Busnaunth, 3 sSKuM
MPUCKOPEHHSM PyXaBcCsl aBTOMOO1Ib?

3aBnanns 4 .

Busnaunty, mig SKAM KyTOM [0 TOBEpXHI 3eMili CHOPTCMEH KHHYB AMCK, SKLIIO TOPHU30HTAlIbHA
JANBHICTh TONBOTY IOPiBHIOBaJIa MAKCUMAaJIbHI BUCOTI HOTO MiAHATTS?

3aBnanns 5.

Busnauntu cunmy TATH, SKy PO3BHBaE€ TEIJIOBO3 B IMPOLECi PIBHOMIPHOTO pyXy Ha TOPH3OHTAIbHIN
AinAHIi mUIsAXy, sximo koedinient tepra 0,003, a cula THCKY TerIoBo3a Ha peiiku 25-10° H.

3aBganns 6.
3a JaHMMH Ha PUC. BU3HAUTE MPOTPABAHHS Yy BiJICTaHi, IKe Aa€ Baxinb, ko A0 = 0,5m, OB = 1,5 m.
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3aBgannsa 7.

Ha Bi3ok macoro 20 kr, 110 pyxaetscs 31 mBHIKICTIO 0,4M/C TOPU30HTAIBHO OMYCTHIIM 3 HEBEIMKOT
BHCOTH LIETTIMHY Macolo 5 Kr. BuszHaure, sIKO10 cTaHe MIBUIKICTH Bi3Ka.

3aBnanns+ 8.

Busnaure koedinient kopucuoi naii (KKI) rigpoenekrpocranuii (I'EC), skmo Butpatu Boau
JIOPIiBHIOIOTH 6 M® 33 CeKyHIy, BUCOTa Tpebi 20 M, a MOTyXkHicTh cTamii 900 kBT.

3aBnannsa 9.

Buznaure, sikuii MiHIManbHUN 00’€M MOBUHEH MaTH HaIyBHHUH IUIIT Macolo 7 KT, IO YyTPUMY€E Ha BOAI

Mosozoro pubaiky, Bara sikoro gopisHroe 380 H. ( Py = 10001%
M

3aBnanns 10. Mexaniuna pobora.



YACTHHA 3

3aBnannsa 1.

Busnaure uncio atomiB BogHioy 18 r Bogu

3aBaaHug 2.

Busnaure, y CKUIbKU pa3iB BIAPI3HAIOTHCS MPH OJHAKOBIN TeMIlEpaTypi cepe/iHi KBaapaTHUHI
IIBUAKOCTI MOJIEKYJI KUCHIO 1 BOJTHIO

3aBnannsa 3.

Busnaure, sSKi JUISTHKY BiATOBIIAI0TH 1300apHOMY MIPOLIECy

T

3aBnanns 4.

Busnaure Tuck rasy, Skuio o0em rasy 30UIbIIMBCA y 2 pa3H, KUIbKICTh MOJIEKYJI 1 TeMIieparypa
3MEHIIWINCH y 3 pa3u

3aBnanns 5.

B pesynbrati ninBenenns temnotn Q=800/x moBiTps B LHMIIHIAPI PO3MUPHIOCS 1 BUKOHAIO
po6oty A=200/]x. Buznaure, sik mpu boMy 3MiHWJIACS BHYTPILIHS €HEPTisl MOBITPA.

3aBnanns 6.

IneanpHa TerioBa MamuHa npaioe no nukiay Kapno. Busznaure KK/ mammnu, sKio Bigomo,
1110 32 OJMH IIMKJI MallliHa BUKOHY€E poboTy B 1 K[k 1 mepenae xonoaunbHUKy 4 kX Terotu

3aBnanns 7.

Busnaurte, 4oMy JOPIBHIOE THCK, 32 SIKOT'O BHYTPIIIHS €HEPTisl yCiX MOJIEKYJI i1ealibHOTO Ta3y B
00emi 2 m* cknanae 450 kJx

3aBnanns 8.

Busnaure, sika KUIBKICTh TEIUIOTH BUALISETHCS Npu nepetBopeHHi 30kr Boau npu 20°C B 1601
npu 0°C (A= 3,4-103[Ix/kr, ¢ = 4200 dx/xr °C)

3aBnannsa 9.

BkaxiTe Gpopmyity, 3a IKOIO pO3paxOBY€ETHCS BITHOCHA BOJIOTICTh

3aBnanns 10.

PiBHAHHS TEMJI0BOro OaylaHCy AJIsi HAUMIPOCTIIIUX TEIIOBUX MPOLIECIB.

IIuTanHs VIS YCHOTO ONMTYBAaHHS, 00TOBOPEHHS IIi/l 4Yac BUCTYIIB CTY/JAEHTIB, KOJIOKBiyMY,
PO3rOpHYTOI BiANOBIi NPU BUKOHAHHI CAMOCTIiHOI po0oTH.

Po3nin 1. Buau i nepeTBopeHHs eHeprii

Beryn

[Ipenmer hi3uku, Sk OCHOBH MPUPOIO3HABCTBA.

MeTtonu ¢Gi3UYHUX JOCTiIKEHb.

@Di3uuHI BEJIMYMHU Ta iX BUMIPIOBAHHS.

Cyuacha (i3uka 1 HayKOBO-TeXHIYHMI nporpec. [Ipeamer i cTpykTypa Kypcy.
MaremaTHuHU# anapaT Ta HaAyKOBI abCTpaKilii, 10 BUKOPUCTOBYIOTHCS Y JAHOMY KYpCi.

MBS



Tema 1. Buau eneprii
6. Marepis, Maca i eHeprisl.
7. EBomouis ysiBI€Hb PO BUIHM €HEPril.
8. IlepemymoBu knacudikarii BUAIB €HEprii.
9. Kunacudikarist BUIiB €Heprii.
10. ITopiBHSIHHA BUAIB €HEPrii.
Tema 2. IlepeTBopeHHs eHeprii
11. YnopsaakoBaHicTh 1 KOHLIEHTpAIlisl eHeprii.
12. 3aKOHOMIPHOCTI IIEPETBOPEHHSI €HEPrii.
13. 36epiranns i mepeHoc eHeprii.
Po3xin 2. di3uyHi yABICHHS PO MEXaHIYHY, TEIUIOBY, IEKTPOMArHiTHY (OpMH pyxy Matepii
1 BIMIOBI/IHI BUJIU €HEpril
Tema 3. OCHOBU MeXaHIKH
14. Mexaniunuii pyx. Cucrema BiJutiKy. BigHOCHICTB pyXy.
15. Marepianbaa Touka. Tpaekropis. LLnsax 1 nepemimeHHs.
16. HIBuakicTe. JlogaBaHHS IIBUIKOCTEH.
17. HepiBHOoMipHHii pyX. CepenHs 1 MUTTEBA IIBUIKOCTI.
18. PiBHoMipHumii pyX. ['padiku 3a51e:KHOCTI KIHEMaTUYHUX BEJITUYMH BiJl 4acy IpPHU PIBHOMIPHOMY
pyci
19. Ilpuckopenns. PiBHonpuckopenuii pyx. ['padiku 3anexHocTi KiIHEeMaTHYHUX BEIMYHUH BiJ 4acy
IIPU PIBHOIIPUCKOPEHOMY PYCI.
20. PiBHoMipHHMii pyx 1o kouy. [lepiox i yacTora.
21. JliniiiHa 1 KyTOBa MBHUIKOCTI. JJOIIEHTpOBE MPUCKOPEHHSI.
22. Ilepmmii 3akoH HptoToHa. [HepLianbHi CUCTEMH BIAJIKY.
23. Bzaemogis tiin. Maca. Cua. JlogaBaHHs cuil.
24. [lpyruii 3akoH HeroToHa.
25. Tperiii 3akon HetoToHAa.
26. I'paBitaniiini cuin. 3aKOH BCECBITHBOTO TSDKIHHSL.
27. Cuna TspKiHHS. PyX Tina mij Ji€r0 CUIN TSOKIHHS.
28. Bara Tina. HeBaromicTsb.
29. Cunu npy>xHocTi. 3akoH ['yka.
30. Cuiu Tepts. KoeditieHnt Tepts.
31. MoMeHT cuin.
32. YMoBHM piBHOBaru Tija. Buau piBHoBaru.
33. 3akonu 30epexeHHs B MexaHili. Immynbc Tina. 3akoH 30epeKeHHs IMITYJIbCY.
34. MexaniuHa pobora.
35. KineTnyHa Ta noTeHLialbHa SHEPTis.
36. 3akoH 30epeKeHHs eHeprii B MeXaHIYHUX MpoLecax.
37.otyxHictb. Koedinient kopuchnoi aii. [IpocTi MexaHi3mMu.
38. EnemMeHTH MeXaHIKH piuH Ta ra3iB. TUCK.
39. 3akon [lackans /it piguH Ta rasis. THCK HEPYXOMOi PiIMHH HA JIHO 1 CTIHKH ITOCYAMHHU.
40. ApximeoBa cuiia. YMOBH TUTaBaHHS TiJl.
Tema 4. OcHOBU MOJIEKYJISIPHOI (P13UKH 1 TEPMOJUHAMIKH
41. OCHOBHI MOJIO)KEHHS MOJIEKYJISIPHO-KIHETHYHOI TEOPii.
42. Maca i po3mip mozekys. Crana ABoraapo.
43. Ineanpuuii ra3. OCHOBHE PiBHSIHHSA MOJIEKYJISIPHO-KIHETUYHOT TEOpii 11€anbHOTO rasy.
44. Temnieparypa. Llllkana aGCOMIOTHUX TeMIepaTyp.
45. PiBHSIHHS cTaHy ieanbHOTO ra3y. [3omporecu B ra3ax.
46. TeruoBuit pyX. BHyTpimiHs eHeprist Ta criocoOu ii 3MiHu. KinbKiCcTh TEIIOTH.
47.IluToma TemI0EMHICTh PEUOBHHHU.
48. PoboTa B TepMOAUHAMILII.
49. 3akoH 30epeKEeHHS SHEePrii B TEIUIOBUX MPOIiecax (MepIInii 3aKOH TEPMOIMHAMIKH).
50. AniabatHuit mporiec.
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HeoGopoTHicTh TeroBux npoueciB. [IpuHImI Aii TEIIOBUX ABUTYHIB.
KoedimieHT KOpUCHOT 1Tii TEIIOBOTO ABUTYHA 1 HOTO MaKCUMAaJIbHE 3HAYCHHS.
BrnactuBocti ra3iB, piiuH i TBEPAUX TiJ.

[MapoyTBopennst  (BumapoByBanHs Ta  kumiHHs). Konpgencaumis. Ilutoma  Temiora
apOyTBOPEHHS.

[InaBnenHs i TBepAHEHHS TUI. [IuTOMa TemoTa MiIaBIeHHS.

Tennora 3ropsiHHSA IIaJIUBa.

PiBHAHHS TEMI0BOro OayiaHCy AJIsl HAUMIPOCTIIIUX TEIJIOBUX MPOLIECIB.

Tema 5. OCHOBU €IEKTPOIUHAMIKI

Enextpuunnii 3apsa. 3akoH 30epeskeHHs €JIEKTPUYHOTO 3apsiay.

3axoH KyioHa.

Enextpuune none. Hampy:XeHiCTh €IEKTPUYHOTO 10JIs1. [I[pUHIMIT CYTIepIIO3uILii MOJIiB.
[IpoBigHUKH B €IEKTPOCTATUYHOMY MOJII.

JlieneKTpUKU B €JIEKTPOCTATUYHOMY TIOJi.

Po6oTa enekTpruuHOro Mo MpH MEepeMilleHH] 3apsiay.

[ToTenmian i pi3HUIS MOTEHITIATIB.

Hanpyra. 38’5130k MiXK HaIIpyroko i HalpyKeHICTIO OJJHOP1THOTO €JIEKTPHUYHOIO TOJI.
Enexrpoemuicts. Konnencaropu. EnekTpoeMHICT MIIOCKOTO KOHIEHCATOPA.
3’e1HaHHS KOHACHCATOPIB.

Eneprist enekTpuuHOro moJs.

Enextpuynuii ctpyM. YMOBH iCHYBaHHS €IEKTPUYHOTO CTpyMy. Cuma cTpymy.
3akon OMa a5 IUISTHKY KoJIa.

Omip nposinnukis. [TocninoBHe Ta nmapanenbHe 3’ € JHAHHS TPOBIIHUKIB.
Enextpopymriiina cuna.

3akon OMa J11 IOBHOI'O KOJIa.

Po6oTa i HOTYXKHICTh elIeKTPHUYHOro CTpyMy. 3akoH Jlxoyns-Jlenna.
B3aemonist cTpymiB.

MarsiTHe noe.

MarsuiTHa IHIYKIIiS.

3akoH AMIiepa.

Cua Jlopenua.

MarHiTHi BIaCTUBOCTi peuOBHH. MarHiTHa NPOHUKHICTb.

MaruiTHHI TIOTIK. SIBUIIIE €EKTPOMArHiTHOI 1HAYKIIIi.

3akoH enekTpomarHiTHOI iHayKIii. [IpaBumno Jlenna.

SBuie caMoiHyKIii. [HAyKTUBHICTS.

Eneprist MaruiTHOTro moJsl.

Po3nin 3. IleperBoproBaui eneprii. [IpuHimnu Teopii nepeTBOpeHHs eHeprii
Tema 6. [lepeTBoproBaui eHeprii

[lepeTBoproBaui siiepHOT eHeprii.

[TepeTrBoproBaui XiMiuHOT (ATOMHO1) €HEPT1i.

[lepeTBoOproBadyi nNpy»«HOi €HEPrii.

[lepeTBoproBayi rpaBicTaTUYHOI €HEPrii.

[lepeTBOproBadyi €IeKTPOCTATHUHOI EHEeprii.

[TepeTBOprOBaui MarHiTOCTATUYHOI EHEPTIi.

[lepeTBoproBadi MexaHIYHOI €HEPTIi.

[TepeTBOproBaui TEIIOBOI €HEPTIi.

[lepeTBOproBadyi €IeKTPOMArHiTHOI €Heprii.

Bionoriyni neperBoproBayi eHeprii.

Konnenrparopu eneprii.

HakonnuyBaui — akyMyJIsiTOpH €Heprii

Tema 7. [lpunnunu Teopii nepeTBOpeHHs eHeprii

MeTtoau Teopii nepeTBOproBayiB EHEPTii.

Metoau po3paxyHKy IEepeTBOPIOBaYiB €HEprii.



99. Y3aranpHeHH epeTBOPIOBaY €Heprii.
100.ITpununu Teopii y3arajJbHEHOT0 NepeTBOproBaya eHeprii

MeToau4Hi BKa3iBKHU AJI51 CTYJA€HTIB 111010 BUKOHAHHS iHAMBITyaJbHOI0 3aBJIAHHS

[nuBinyanbHi 3aBIaHHS BUKOHYIOTHCS HAa apKylIax i3 MIKUIBHOTO 30IIMTa. YMOBH 3aaad
NEPENUCYIOTHCS MOBHICTIO, 00 MOJAIOTHCS Y CKOPOYEHOMY BUIUIAII. s 3ayBaskeHb BUKJIa/laya Ha
CTOpPIHKaxX HEOOXiJHO 3anuiuaTv Moist. J{OIibHO HAaBOAMTH OCHOBHI 3aKOHM Ta (POPMYJIH, Ha SKHUX
0a3yeTbes pillIeHHs, AaBaTU CIOBECHE (POPMYITIOBAaHHS 3aKOHIB, MOSICHIOBATH MTO3HAYEHHS T4 CUMBOJIY,
SKI BUKOPHCTOBYIOThCS Y (opMmyiax. 3a HEOOXIZHOCTI POOMTU PUCYHOK, SIKHH IOSICHIOE YMOBH Ta
pO3B’sA3aHHA 3a/4ad4i. PimeHHs 3ama4 cynpoBOKYBaTH KOPOTKHMH, ajeé BUYEPIHUMU IOSICHEHHSIMHU.
[IpoBoauT po3paxyHKH HEOOXITHUX BEIWYWH, 3allMCyBaTH Yy BIAMOBiI YWCIOBE 3HAYCHHS Ta
CKOpOYCHE HaliMEHYBaHHS OJUHMIII BUMIPIOBAaHHs IyKaHoi (izmuHOi BenuuuHU. [Ipu po3B’s3aHHI
3aJ1a4 KOPUCTYBATHCA MIXKHAPOHOIO CHCTEMOIO OJIMHUIIb (SI )

[Tpu 3axucTi 1HAMBIIyaJIbHUX 3aBAaHb HAJAATH HEOOXiJHI MOSICHEHHS MO CYTi PO3B’sI3aHHS
KO>KHOI 3a/1a4i.

Jlnst BU3HAUEHHS HOMEPIB 3aJa4 HEeOOX1HO KOPUCTYBATHCS HABEACHOIO TAOJMUICIO BapiaHTIB.
Howmep Bapianty, sikuii HeoOXiIHO BUKOHYBATH, BU3HAYAIOTh 32 JIBOMA OCTAaHHIMU IIU(PpaMu HOMepa
3aIiKOBOT KHIKKH. YMOBH 33]1a4 BUOMPAIOThH 13 HaBEJACHUX 301pHUKIB 3a/1a4: HaBeJIEHI HOMEPH 3a]a4
BITHOCATHCS 10 30ipHUKA [2], MUTaHHS A7 KOJIOKBIYMY — 3 MIE€pEJIiKy MUTaHb, 110 10JIA€EThCS.

JlitrepaTtypa
1. Hemkoud_B.I1. 36ipauk 3amau 3 ¢izuku. / B. I1. Jlemxosuu, JLII. JlemxoBud . — Bug. 4-e . —
Kwuis : Paggnceka mikona, 1976 . — 240 c.
2. Hemxouu B.I1. Coopuuk 3amau mo ¢usuke. / B. II. Jlemxosuu, JLII. JlemkoBuuy . — M.:

IIpoceemenue, 1981. — 206 c.

Ipukyagu OuIeTiB 10 3a7diKy

XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HAaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o dhaxy»

3AJIIKOBE 3ABJAHHS Ne 1 (10,10,10,10)

1. XapkiBcbkuii HarfionanbHui yHiBepcuTeT iMeHi B.H. Kapazina 1 HHI[ XTI - naBuanbHi i
HAYKOBI IIGHTpHU YKpaiHU: iCTOPist CTBOPEHHSI, ChOT'OJICHHS 1 TJIAHU HA MaiiOyTHE.



2.MexaniyHuii pyx MarepianbHOi TOUKU. CTIHKICTh TPUATOMHHUX MOJIEKYJ Y 30BHILIHIX
€JIGKTPOMATHITHUX MOJISIX SIK Pe3yJIbTaT KEPOBAHOTO MEXaHIYHOT'O PyXy aTOMIB MOJICKYJIH.
3. Poronu y HaamummHHOMY renii - 4 1 komipku Penes - benapa.

4 IlpupoaHi cucremu BrxuBaHHs. Mogens JloTku - BonbTeppu (3kepTBa - XMKakK).

3ameepoceno na 3acioanti kaghedpu Pi3UKKU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
npotokos Ne  Bim «  » p.
3asioysau kagheopu Exzamenamop B.I. Tkauenko

(migmuc) (miamuc)

XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyuniina «Beryn o daxy»

3AJIIKOBE 3ABJAHHS Ne 2 (10,10,10,10)

1.XBui 1 XBUIIbOB1 30ypeHHs MOBEPXOHb pi3HOi mpupoau. Hecrilikicte KenbBina —
I'enpMronbus.

2. Jlocninu Hixonu Tecna mo 6e3apoToBiit iepeiadi eIeKTPUKY.

3.Knacuku Hayku, siki npaioBanu B XHY imeni B.H. Kapazina i 8 HHL| XDTI.
4.IlpuponHi cuctemu BrxuBaHHA. Mozens Po3ennseiira - Mak - Aptypa (kepTBa - XHXKaK —
CyIep XmKak).

3ameepoceno na 3acioanni kaghedpu Pi3UKU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
npoTokos Ne BIT « » p.

3asioysau kaghedpu Exzamenamop B.I. Tkauenko
(miamuc) (miamuc)

XapkiBcbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HAaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o dhaxy»

3AJIIKOBE 3ABJAHHS Ne 3 (10,10,10,10)

1.HapkputnuHa (rroigHa ekcTpakiis JI0OKCUAO0M BYTJICIIO (IHIIMM ra3oM abo piAnHO0)
OpraHiYHUX PEUOBHH 3 POCIMHHOI CUPOBUHH 200 KOMILJIEKCIB METaJiB Ta iX 130TOMIB

13 IPUPOAHUX 3pa3KiB, IO MICTATH IIi METAJIH.

2.Potonu y HagmumHHOMY redii - 4 1 komipku Penes - benapa.

3.HeBupinieni npodiaemMu (i3UKH 1 EHEPTETUKY 3 OTJISAY Ha 00paHy CIelialIbHICTh
4.Cucrema piBHSHb Ta TPaHUYHI YMOBH, 1110 onucye Komipku Penes - benapa 3
BUTbHUMU MEKaAMHU.



3ameepoceno na 3acioanti kaghedpu Pi3UKKU HETPATUIIHHIX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

npoTokos Ne BIT « » .

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(migmuc) (miamuc)

XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanwHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o daxy»

3AJIIKOBE 3ABJAHHS Ne 4 (10,10,10,10)

1.HeBupimieni npobiaemu (i3uKH 1 €HEPreTUKHU 3 OIIIALy Ha 0OpaHy CrelialbHICTh
2.BitpoycranoBku. HoBmii moris Ha KOHIETLII0 MaJIUX BITPOBUX YCTaHOBOK.

3.TennoBa koHBeKIIis piauH Ta ra3iB. Komipku Penes - benapa: HoBuil nmorisit Ha NpUpoIy
¢dbopmyBaHHS.

4.Cucrema piBHSHb Ta TPAaHUYHI YMOBH, 110 onucye Komipku Penes - benapa 3 TBepaumu

1 3MIIIIAHUMH MEXaMH.

3ameepoceno na 3acioanti kaghedpu Pi3UKN HETPATUIIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
poTokos Ne BIT « »

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(migmuc) (miamuc)

XapkiBchbknii HanioHaabHui yHiBepcuter iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwv suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyuninina «Beryn o daxy»

3AJIIKOBE 3ABJAHHS Ne 5 (10,10,10,10)

1. XapkiBcbkuii HarfionanbHui yHiBepcuTeT iMeHi B.H. Kapazina i HHI[ XTI - naBuanbHi i
HAYKOBI IIEHTpH YKpaiHU: iCTOPist CTBOPEHHS, ChOT'OJICHHS 1 TJIAaHU HA Mail0yTHE

2.TennoBa KOHBEKLis piguH Ta ra3i. Komipku Penes - benapa: HoBuii mormsa Ha IpUpoLy
¢dbopmyBaHHS.

3.CipkoBoaHeBa eHepretuka YopHoro Mops i eHepreTuuHi octpoBu. CepeiHi HOKa3HUKH
eHeprii, IKy MO’KHA OTPUMATH [P BUIYUYEHHI CIPKOBOJIHEBOI BOJIU 3 BEJIUKUX

rmbun YopHOTo Mops.

4 Kpirepiit betna mono xoedinieHTa KOPUCHOI Aii TIOMATEBOI BITPOYCTAaHOBKH.

3ameepoceno na 3acioanti kaghedpu Pi3UKU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

poTokos Ne BIJ « » p.

3asioysau kaghedpu Exzamenamop B.I. Tkauenko
(miamuc) (migmuc)




XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o dhaxy»

3AJIIKOBE 3ABJAHHS Ne 6 (10,10,10,10)

1.CipxoBoaHeBa eHepreruka YopHoro Mopst 1 eHepreTudHi ocTpoBu. CepenHi NMOKa3HUKH
eHeprii, IKy MO’KHA OTPUMATH IIPU BUIYUYEHH] CIpKOBOJHEBOI BOJIU 3 BEJIMKUX INIMOMH YOPHOTO MOPSL.

2. Jlocninu Hixonu Tecna mo 6e3apoToBiii iepeadi eIeKTPUKY.

3.Knacuku Hayku, siki npamoBanu B XHY imeni B.H. Kapazina i 8 HHL| XDTI.

4.I'eomeTpuuni napameTpu cyneprpanys Ha COHII 1 pOTOHIB y HAAINIUHHOMY Tenii-4

3ameepoceno na 3acioanti kaghedpu Pi3UKN HETPATUIIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
npoTokos Ne BIT « » p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(miamuc) (miamuc)

XapkiBcbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o dhaxy»

3AJIIKOBE 3ABJAHHS Ne 7 (10,10,10,10)

1.Hapkputnuna (rioigHa ekcTpakiis JI0OKCUAOM BYTJICIIO (1HIIMM ra3oM abo piAnHOI0)

OpraHiYHUX PEUOBHH 3 POCIMHHOI CHPOBHHU 200 KOMIUIEKCIB METaJIiB Ta X 130TOMIB

13 MPUPOIHUX 3pa3KiB, 10 MICTATH 11i METAJIH.

2.HeBupimeni npo6iemu Pi3UKH 1 eHEPreTUKH 3 OISy HAa OOpaHy CHeliaIbHICTh.

3.TennoBa koHBeKIIis piauH Ta ra3iB. Komipku Penes - benapa: HoBuii nmorisi Ha

npupoay GopMyBaHHS.

4.Cucrema piBHSHb Ta TPaHUYHI YMOBH, 1110 onucye Komipku Penes - benapa 3

TBEPAUMH 1 3MIIIAHUMHU MEKaMU

3ameepoceno na 3acioanti kaghedpu Pi3UKNU HETPATUIIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

npoTokos Ne BIT « » 2021 p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(migmuc) (migmuc)




XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HAaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o daxy»

3AJIIKOBE 3ABJAHHS Ne 8 (10,10,10,10)

1.Hocnign Hikonu Tecna no 06e3apoToBiii mepenadi eIeKTPUKY.

2.Potonu y HagmuimHHOMY redii - 4 1 komipku Penes - benapa.

3. XapkiBcbkuii HanioHansHUH yHiBepcuteT iMeni B.H. Kapazina i HHL[ X®TI - naBuanbHi
1 HAyKOBI LIGHTpU YKpaiHU: ICTOPis CTBOPEHHS, CbOTOICHHS 1 IIJITaHU HAa MalOyTHE.
4.Cucrema piBHSHb Ta TPAaHUYHI YMOBH, 110 onucye Komipku Penes - benapa 3

BUTbHUMU MEKaAMHU.

3ameepoceno na 3acioanti kaghedpu Pi3UKNU HETPATUIIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

npotokosn Ne  Bix « » 2021 p.
3asioysau kagheopu Exzamenamop B.I. Tkauenko
(migmuc) (migmuc)

XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_1eHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o daxy»

3AJIIKOBE 3ABJAHHS Ne 9 (10,10,10,10)

1.Knacuku naykw, siki npaioBaiau B XHY imeni B.H. Kapazina i B HHI[ XDTI.

2. Jlocninu Hikonu Tecna nmo 6e3apoToBiii iepeadi eIeKTPUKY.

3.HankputnuHa ¢iroigHa ekcTpakiis MTIOKCHIAOM BYIJIEHIO (IHIIMM ra3oM abo PiJHHOIO)
OpPraHiYHUX PEYOBUH 3 POCIMHHOI CUPOBHHHU a00 KOMILJIEKCiB METaJiB Ta iX 130TOMIB 13 MPUPOIHUX
3pa3KiB, M0 MICTSTH 11i METAJIH.

4 Kpirepiit betna mono xoedinieHTa KOPUCHOI Aii JOMATEBOI BITPOYCTAHOBKU

3ameepoceno na 3acioanti kaghedpu Pi3UKNU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

poTokos Ne BT « » 2021 p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(miamuc) (miamuc)




XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTEpiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o daxy»

3AJIIKOBE 3ABJAHHA Ne 10 (10,10,10,10)

1.HeBupimeni npobiaemu (i3UKH 1 €HEPreTUKH 3 OISy Ha 0OpaHy CIeLialbHICTh.
2.CipkoBojiHeBa eHepretuka YopHOro Mopsi 1 eHepreTuuHi octpoBu. CepenHi NMOKa3HUKU
eHeprii, IKy MO’KHA OTPUMATH [P BUIIYUYEHH] CIPKOBOHEBOI BOJIU 3 BEJIUKUX INIMOMH YOPHOTO MOPSL.
3.BitpoycranoBku. HoBuii mormnsa Ha KOHUEIII0 MaJIUX BITPOBHX YCTaHOBOK.
4.Cucrema piBHAHb Ta T'paHMYHI YMOBH, 110 onucye Komipku Penes - benapa 3 BinbHUMH
MEXaMHU.

3ameepoceno na 3acioanti kaghedpu Pi3UKKU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
poTokos Ne BIT « » 2021 p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(miamuc) (migmuc)

XapkiBcbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTepiaIn

Cemecmp_l; ¢opma HasuanmHs_IeHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyuniina «Beryn o daxy»

3AJIIKOBE 3ABJAHHA Nell (10,10,10,10)

1.HeBupimeni npodiaemu (i3UKH 1 €HEPreTUKH 3 OISy Ha 0OpaHy CIelialbHICTh.
2.XBuJi 1 XBIUIIbOB1 30ypeHHs MOBEpXOHb pi3HOI npupoau. Hecriiikicts KenbBina —
I'enpMronbus.

3.Mexaniunuii pyx marepiaiabHoi ToukH. CTIHKICT TPHATOMHUX MOJIEKYJI y 30BHIIIHIX
eJIEKTPOMArHITHHUX MOJIAX SIK Pe3yJIbTaT KEPOBAHOTO MEXaHIYHOTO PyXy aTOMIB MOJICKYJIH.
4 IlpupoaHi cucremu BrxkuBaHHs. Mogens JloTku - BonbTeppu (3kepTBa - XMKakK).

3ameepoceno na 3acioanti kaghedpu Pi3UKNU HETPATUIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{

poTokos Ne BiJ « » 2021 p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(migmuc) (miamuc)




XapkiBchbknii HanioHaabHui yHiBepcuteT iM. B. H. Kapasina
HHI K®E

Cneyianvuicmo [lpukinanHa ¢izuka Ta HaHOMaTEpiaIn

Cemecmp_l; ¢opma HasuanmHs_1eHHA;

pisenwb suwoi ocsimu (oceimuvo-keanigixayitinuil pigens) 1( 6akamasp)
Haesuanvna oucyunnina «Beryn o daxy»

3AJIIKOBE 3ABJAHHA Ne 12 (10,10,10,10)

1. BitpoyctanoBku. HoBuit morssin Ha KOHIEMIII0 MaIUX BITPOBUX YCTaHOBOK.

2. Knacuku Haykw, siki npaioBanu B XHY imeni B.H. Kapazina i 8 HHI XDTI.

3. Hocniau Hixonu Tecna mo 6e3apoTOBii nepesayi elNeKTpUKH.

4 Ilpuponani cuctemu BuxuBaHHsA. Monenb Po3eniBeiira - Mak - Aptypa (’kepTBa - XUKaK —
CyIep XMKak).

3ameepoceno na 3acioanti kaghedpu Pi3UKN HETPATUIIIHHUX EHEPTOTEXHOJIOTIN 1 eKOJIOTi{
npoTokos Ne BIJ « » 2021 p.

3asioysau kagheopu Exzamenamop B.I. Tkauenko
(miamuc)
(miamuc)






