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Beryn

[Tporpama J0aTKOBOTO iCIIUTY TpU3HAYEHA JIJIsi BCTYILy Ha TpeTiit (0CBITHRO-HAYKOBMIA)
piBeHb BuIOI ocBiTH 3a cremiajbHicTio 105 Ilpuknamgaa dismka Ta HaHOMAaTepiain
crreriastizamii «PizuKa HOBITHIX 2Kepesi eHeprii».

IIporpama po3pobJsieHa 3riHO 3 HABYAJIBHUMHE ITPOTPAMAaMU HOPMATUBHUX HABYAJIHHUX
JIUCITUATLTIH.

Icur 3aificHIOETHCsT B TMcbMOBIM (pbopMmi. KoxkHe 3aBmaHHA MiCTUTH TPU TEOPETUTHIX

IIUTaHHA.

TpusajicTb BunpoOyBaHHS — 3 TOJAUHU, TIEPEPBU HEMAE.

I. OcHoBHUI1I BUKJaI

Pozain I. Kiacuuyna mexaHika

1. Bagaui mexaniku. Onuc pyxy: npoctip i reomerpig. IIpocrip mexaniku Hpiorona. Bigxu-
JleHHd Bij EBKJIiIOBOTO TIpOcTOpY i #oro Hacaiaku. Yac. Yac i mpocrip.

2. Kinemaruka. 3amgaqdi kimemaTtukn. 3acobu OIMKUCY pyXy: MaTepiaabHa TOYKA, CUCTEMA
Bi/uTiKy 1 cucTrema KoopamHar, TpaekTopig. Crocobu onucy pyxy TOYKW: TPUPOTHMUIA,
KOODJIMHATHUN, BEKTOPHUIA. 3MillleHHsI 1 epeMilleHHs, [BUIKICTb TOUYKU (CepeiiHs,
MUTTEBA), MIBUJKICTH TOYKYM IPHU PI3HAX CIIOCO0AX OIUCY PYXY.

3. Ilpuckopenns Touku (cepejiHe, MUTTEBE) 1 3B’130K 3i criocobom omucy pyxy. Opienrarist
MIPUCKOPEHHS BiTHOCHO MIBUIKOCTI 1 TPAEKTOPIil: HOpMaJIbHE, TAHTEHIIaJIbHE, TIOBHE TIPU-
ckopeHHs, PyX 10 KOJTy: BEKTOP €JIeMEHTAPHOTO KYTOBOI'O MIEPEMIIIEHHS, BEKTOP KYTOBOL
IIBUJIKOCTi, KyTOBE MPUCKOPEHHS, 3B’ 430K 3 JIHIAHOIO MIBUJIKICTIO 1 TPUCKOPEHHSIM.

4. Kinemaruka pyxy TBepioro tina. Crymeni Bosi. ObeprajabHuii pyx, BEKTOD €JI€MEH-
TapHOT'O KyTOBOI'O II€PEMIIIEHHS, BEKTOP KYyTOBOI IIBU/IKOCTI 1 KyTOBOI'O IPUCKOPEHHSI.
3B’s30K i3 xapakrepuctukamu JiHiitHoro pyxy. ILmomunanunit pyx. Teopema mpo momaBan-
g mBuakocteit. [Ipukita i pyx Todku 1mo o060y KoJjeca, 0 PyXaeThcsd 06e3 KOB3aHHH.
AbGcomtoTHa, TIEPEHOCHA, BiIHOCHA MIBUJIKOCTI IMpH IUIOIMUHHOMY pyci. MurreBa Bich
obepTaHHs, MUTTEBUN PO3MOILI miBHAKOCTeH. [Ipukiaim.

5. Kinemaruka crerniajabHol Teopil BigHOCHOCTI. IcHYI0Yi cucTemu KoopiauHaT (J1€eKapTo-
Bi, mumiHapuyHi, cdepuani) i ix neperBopenns. nepuianpai cucremu Bimmiky (ICB).
[Tpuanunu BigHOoCcHOCTI amines. 1-wit 3akon Heiorona. [lpukmaan ICB. IleperBopenns
lamises 1 imBapianTy neperBopenHsd. [IpuHIMIN KIIaCUYHOI MeXaHIKH.

6. ITpuarmumu BigrocHocti Eitnmreiina. [loctynatu creniampaol Teopii Biguocunocti (CTB).
IurepBas, ckimaoBi yacTunu iHTEpBaJy, iHBapianTHicTh inTepBasy. IleperBopenns Jlo-
peHIla (BUBEJICHHS).

7. Hacninok nepersopens Jlopermna: a) BiHOCHICTb OJlHOYACHOCTI; 6) BJIACHA JOBXKUHA,
JIOB’KMHA TijIa, 10 PYXAEThCs; B) BJIACHUI YAC, XiJl TOJMHHUKIB, 10 PyXaloThCs. Pexaru-
BICTCBhKE TIEPETBOPEHHS MIBUJIKOCTEI.

8. Knacudikarig inrepBaJsiB Ta ix Hacaiku. 4-npoctip MiHBKOBCHKOrO, MUPOBa JIiHisd
TOYKH, TeOMeTpUYIHa inTeprpeTtalid. 4-Bektopu MinbkKoBchbkoro. MaTpuiig nmepeTBopeHb
Jlopenta, reomeTpuyHa iHTeprperarid. /lunamika MaTepiaJbHOI TOYKHU 1 CUCTEM TOYOK
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1, 2, 3 3akonu Hpiorona. PiBusnus pyxy marepianbuol Touku. OCHOBHI 3a/ati IUHAMIKH.
OcHoBHI cuu B MexXaHiri.

Immynibe TOuKM, iMmyabe cuiu. IMmysbe cucreMu TOYOK. BHyTpintHi, 30BHIIHI CHIH.
PiBuanusa pyxy /g cucremu TO4YOK. [3071bOBaHa cucTeMa TOYOK. 3aKOH 30eperKeHHs
immysibey. LlenTp mac cucremu To4ok. Teopema mpo pyX HEHTPY Mac.

MowMmeHT IMITYJIbCYy i MOMEHT CHJIM MaTepiaJbHOl TOYKHM BIJIHOCHO TMOYATKY CUCTEMU
KoopauHAT (BimHOCHO TOoukM). PiBHAHHS MOMeHTIB Jist Touku. [lneue cumu. Immysbe
MOMEHTY CHJIM. 3aKOH 30epeKeHHS MOMEHTY iMITy/bcy. MomeHT iMiryabcy i MOMeHT
CUJIA BiJTHOCHO OCi. 3aKOH 30€peKeHHsI MOMEHTY IMITYJIbCY BiJTHOCHO OCi.

MowmeHT iMITy/TbCy CHUCTEMU MaTepiaJibHUX TOYOK. MoMeHT BHYTPINIHIX 1 30BHIMIHIX CHJL.
PiBusguHS MOMEHTIB 1 cucTeMu TOYOK. IMITyJIbC MOMEHTY CUJIM CHUCTEMH TOUOK. 3aKOH
30epeKeHHS MOMEHTY IMITYJIbCy CUCTEMU MaTepiaJibHUX TOYOK.

[IepeTBOpEHHST MOMEHTY IMITYJIbCY i MOMEHTY CHUJIV CUCTEMU MaTepPiaJlbHUX TOYOK IIPU
3MiHI Havyasia cucteM” Bi/IiKy. MoOMeHT iMIysibCcy i MOMEHT CHJI BiTHOCHO PYXOMOTO
nadasia. Cucrema 1eHTPy Mac. BiiacHuit MOMEHT iMITyJIbCY .

Pyx i 3i 3minoto macoro. Pisaanna Mermepcebkoro. Pisugaus [liosikoBebKoro.
Pengarusicrcbka nmunamika. [IpuHIUN BU3HAYEHHS IMITYyJIBCY B PEJIATUBICTCHKOMY BUIIA]I-
Ky. lleperBopenns 4-BekTopiB. [HBapiaHT nmepeTBOpeHb. 4-BEKTOP MIBUJIKOCTI. 4-BEKTOP
eHeprii-iMmysbey (4acosi i mpocTopoBi KoMioneHnTH ). PejtgruBicTchbke piBHSIHHS PYyXY.
Ksaziknacuuyne piBHAHHSA PyXy.

Pobora cunu. [loryxuicts. Kinernuna eneprig marepianabuol Touku. [Ipukinaau podo-
i pisHMX cui (Mpy»KHOI, rpasitamiiinol, Tskinus). [Tose cur. Ilorenmianbai cumm i
IIOTEHIlaJIbHA eHeprisd. 3B 30K MixK ITOTEHIIaJIbHOI0 CHJIOKI i IIOTEHIIaJIbHOI0 eHepri-
eto. [louarTa rpamienty. Koncepsarusni cuyim. Pobora koncepsarusnux cuii. Kpurepit
KOHCEPBATUBHOCTI CHUJIA.

IloBHa MexanivyHa eHEPrig MaTepiaJbHOI TOYKH B 30BHINTHBOMY MMOJII KOHCEPBATUBHUX
cuy1. Pobora 30BHINMHIX crit. 3aKOH 30epekeHHsT TOBHOI MEXaHIIHOI eHepril MarepiaabHOT
Toukn. HekoHcepBaTUBHI CHUJIU.

Kineruyna i moBHa ereprisi cucTeMu TOYOK. 3aKOH 30€peKeHHs TOBHOI MEXaHiIHOI eHepril
CHCTEMHU HE B3aEMOJIIOUNX MaTepiaJbHUX TOYOK y 30BHINTHBOMY I0JII KOHCEPBATUBHUX
CHJI.

Cucrema B3aeMoIit0unx To90K. Pobora BHyTpimHix cui. [lorenmiaabaa enepris B3aeMoil
CHCTEMU MaTepiaJIbHUX TOYOK. 3aKOH 30€peKeHHsI €HePril JJIsi CUCTEMH B3a€MOJIII0UNX
TOYOK y 30BHIIIHBOMY HOJI CHJI.

Teopema Kronira. 3itkuenns asox Tii. [Ipyxue, He npy2KHe 3iTKHEHHS B JJaDOPATOPHIif
crucTeMi 1 B cucTeMi IEHTPY Mac.

O tHOBUMIpHEI pyX 9aCcTKH B ITOJI KOHCepBAaTUBHUX cuil. [loTeHmianbamit 6ap’ep, MOTeH-
niaabaa aMa. Mexi pyxy, diniTauii, indiniTauit pyx.

PengrusicTcbka 1moBHa eHeprist i 4acoBa KOMIIOHEHTA 4-BEKTOPY €HEePTil-iMITy/IbCy. 3B’ A30K
noBHOI eHepril i3 immyabcoMm (iBapiant). IleperBopents immysbey i eneprii. Exepris
CIIOKOIO, KiHETUYHA €HepPrisd B PEeIATHBICTCHKOMY BHUIIaJIKYy. EHeprid, iMmysbc, maca
CHACTEMHU PEJIITUBICTCHKAX YaCTOK.

[Toste nienTpasibuux cusi. I'pasitariitne moste. Pobora rpasitarniiinoil cuiu. HopmyBanns
MIOTEHITIaJIbHOI eHepril.
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PiBusguus pyxy marepiajbHOl TOYKHU B 1MOJI neHTpaibaux cua. OcobsmmBocTti pyxy B mouti
nenTpasibHuX cmii. CekTopiasbHa MBUAKICTD. KdekTuBHa morenmiaibHa eHeprisg. Mexi
pyxy i ix BusHadenHs. PiniTauii, indinutauit pyx. [Ipuknam.

TpaexkTopig pyxy B rpaitamiiitnomy moJi. PiBugarus kounigaoro pospidy. Pyx mno emimncy.
Sakonu Kerurepa.

Sajsaga aBox Tij. Pyx moaBiitnux 3ipok.

[Toste mobsm3y moBepxai 3emiti. Kocmivani mBuakoCTi.

Cuun inepriii i 3akoru Hetorona. Pisasinust pyXy B HeinepiiasbHil cucremi Bigiky (HCB).
PiBaanuga pyxy B cucremi BiJIIKy, IO PYXa€TbCH i3 TPUCKOPEHHAM OCTYIIAJIbHO.
Qopwmyna Ilyanco. PiBuganna pyxy B HeiHepIiaabHIM cucTeMi BiJJIKY, IO PYyXa€ThCs
noBiapanM unHOM. IIBHAKicTh i mpuckopenns BimnocHo HCB. Teopema Kopiomica. Cumu
inepnii B HCB: BimmenTposa cuia, cuia Kopiosica, mepeHocHa cuita inepirii. 3arajbHe
piBusgnnga pyxy 8 HCB.

[Tpuksaau pyxy tin 8 HCB, sku pyxaioTbcs TOCTyHAJILHO i 06€pTaJIBHO.

Pyx moumi BimHOoCHO 3emiti 3 ypaxyBanHsM 11 obeprants. Bara tia. A6cosroTHE TTPUCKO-
penss. Ilpunmun eksiBasieaTHOCTI. EHepreruusni cuisimaomenus npu pyci y HCB.
Kinpkicts crymnenis Bosi TBepmoro tija. Cucremu BiTiKy i KiJIBKICTh PIBHSHB IS OITUCY
PyXy TBepgioro Tijna. Tunm pyxy TBepauX TiJI

Huuamika obeprayibHOrO pyxy. MOMeHT iMITyJIbCy TBEPAOrO Tijia npu 00epTATLHOMY
pyci. MomenTn inepii. Ten3op ineprii. ['ostoBHI oci iHEpIIil, ITeHTPaJIbHI TOJOBHI OCi
iHepIil.

MowmeHT iMITyJIbCy i MOMEHTH iHepIiil BijiHOCHO oceii. [Ipukiaam po3paxyHKiB MOMEHTIB
iHepIil CUMeTPUYHUX TBEePAUX TiJ BigHocHO oceii. Teopema I'tofirenca-IlIteitnepa.
OcHoBHe DPiBHAHHSA AUHAMIKU 00epTajibHOrO pyxy. Pobora, moTyKHicTh i KiHeTU4YHA
eHeprig o0epTaJbHOTO PYXY.

[Lnomuunuit pyxy tBepmoro Tija. OcobamBocTi pyxy: 3 KOB3aHHAM i 0€3 KOB3aHHSI,
3B’I30K Mi2K JIHIHHOT Ta KyTOBOI IMIBUJIKOCTAMU IIPU Pyci 3 KOB3aHHAM. BiibHe cKodyBa-
HHA 0e3 KOB3aHHs IMIJIHPA 3 MOXKUJIO0I Iiomuan. KiHeTudHa eHeprisi Ipu IIONIUHHOMY
pyci.

Jzurnu, ripockonu. BisbHi oci obeprannsg. Pyx oceit obepranns. Kapmannuwmit miasic. Pyx
BIJIbHUX 1 HaBaHTaXKeHUX TipockorriB. [Iperecig ripockora it JIi€f0 30BHINIHIX CHJI.
Ilepioguunnit pyx. Maremarnanuit magTauk. [Ipyxunuit magrauk. PiBHIHHS pPyXYy
rapMOHIYHOTO OoCIMIATOpa. BiacHi KonuBaHHs, YacToTa 1 mepio/; KoauBanb. PiznaHnii
MAasATHUK.

YMoBU rapMOHIYHOCTI KOMBaHb. [Ipukiiaj: o6unc/IIOBaHHSA MEPIoy MaJInX KOJUBAHD B
II0J1i KOHCEPBATUBHUX CUJI. EHEPriss rapMOHIYHOIO OCITUJISITOPA.

Bracaroui BiacHi KosmBaHHdA. Jlorapudmiunuii qekpemenT 3racanHs. JlobporHicTbh KOJIM-
BaJIbHOI CUCTEMU.

Bumyreni konmansst. fBuine pesoHancy. AMILIITYIHO-9acTOTHA 1 (DA30BO-YACTOTHA
XapaKTEPUCTUKU IIPU PE3OHAHCI.

HonaBaHHsi KOJIMBaHb OJIHAKOBOI dacToTH. JlomaBaHHss B3a€MHO TEPIEHIUKYIAPHIX
konuBaab. Pirypnm Jlicaxky. MomynpoBani kosmmBanHs. burTs.
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Ineanbumit ra3. Tuck ifgeabHOTO Ta3y, HOr0 3B’I30K i3 CEPEIHHOKBAIPATUIHOIO TITBUJIKI-
CTIO MOJIEKYL.

Bigxuiennsa razi Bizx igeasbHocTi. Crun B3aeMOJIIT MizK MOJIEKYJIaMHU — Opi€HTaIiiiHi,
inayKIiiHi, gucnepcivini. PiBuaausa Ban-nep-Baasbca.

Bapomerpuuana dopmyna i mocain Ileppena. 3akon Boabmmarna.

Pozmnosin Mostekysr mo kommonenTax mBuiakocTi. Poznomisi Makcsena. HaitimoBiphiria
MBUJIKICTH MoJieKys. CepeqHs MBUIKICTb MOJIEKY/I.

[Houarra dyHKIil po3noiay MOJIEKyI 1Mo MBUAKOCTAX . OOUUCTIEHHS CePeHbOl B IKO-
CTi i cepeIHbOKBAIPATUIHOI IIIBUIKOCTI 3 BUKOPUCTAHHAM (DYHKIIT PO3IOILILY.
[TouarTs obopoTHUX i HEOOOPOTHUX TPOIeciB. Po3mmpenHd i1ea/lbHOTO Ta3y B MOPOXKHE-
qy.

Entporria gk dyHKIs cTaHy TepMoguHaMidHOI cucTeMu. EHTpOMiss mpu 00OpOTHUX
Impoliecax B 3aMKHYTIH CUCTEMI.

EnTporrig mpu HeobopoTHHUX Tpoliecax B 3aMKHYTI CUCTeMi, 3aKOH 3POCTAHHS €HTPOITil.
BuyTpimmus eneprisa ineaspnoro razy. KijbkicTh TermoTn i loro MexaHiuyHuil €KBiBaJIEHT.
[lepmmit 3aKOH TEPMOTMHAMIKY.

TermoemHicTh igeanbHUX ra3iB. 3aKOH PO3IMOIIIY 3a MIBUIKOCTAMEU. TeII0EMHICTD OIHO-,
JIBO- 1 TPUATOMHUX Ta3iB.

Bzaemui neperBopenHs MexaHIYHOI 1 TeIIOBOI eHepril mpu 1ukigHoMy 1porieci. Koedi-
IIIEHT KOPHCHOI il TEIJIOBOl MaIHU.

Hpyruit 3akon Tepmoaunamiku. [Tukn Kaprno. KK/ 1iboro mukiry.

Xomoguabaa mammHa. [lepma reopema Kapro (KK/I nHeo6oporroro nukiry menmre KKJT
mukty Kapuo). dpyra reopema Kapuo (KK/I mamuuun Kapuo He 3ajexuth Bijg posy
pobodoro Tisa).

@izl 3MicT eHTPOIIil, eHTpotisa u WMoBipHicTh. EnTpomid i 6e3man. Tpetiit 3akon
TEPMOJIUHAMIKHA.

Ocmornunnit Tuck, 3akoH Baunr-T'oda (posib ocMocy B »KHMBUX OpraHi3Max i poC/IMHAX).
A iabaTHuit mporec, piBHSIHHS CTaHY.

IloBepxHeBi cuiin, yMOBa PiBHOBAru Ha MeKi PO3JIJIy JIBOX CEPEIOBHIIN, KPAXOBUIl KYT.
ABuia nepeHocy- cepeiHe Yrc/o 3iTKHEHDb B OJUHUINIO Yacy 1 JIOBXKUHA BIIHHOTO MPOOITy
mostekysu. [louarrsa eddekTuBHOrO 1epepizy YacTUHKU.
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Cramionapua nudy3sis B razax, obuncients Koedimienty mudys3ii.
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Pozain III. EJaekTrpoamHamika

1.

10.

11.

12.

Bapsi. 3akon 30epekenns 3apsaay. 3akoH Kymona. Teopema 'ayca-OcTporpaacbkoro.
EnexkTpocraTnyne moJe 3 meHTpaIbHOIO Ta MWIHHIAPUYIHOIO cuMeTpieo. [loe Heckindyenol
3apAIZKEHO] TIONTUHY.

Enexrpuani ogunuti cucrem CI'C ta Cl. Hanpyxenicts emekrpuanoro noss. Cuimosi
sinil. OcobMBI TOYKHU TIOJIS.

[Torentian eIeKTPUIHOTO OIS, OTO 3B’130K 3 HANpPYyKeHicTio. PiBusanuga Jlamraca.
JunonbHNil Ta KBaJIPYHOJIbHUN eJIeKTPUYIHI MOMeHTH. B3aemois Tinm Ha JajeKux Bif-
crangax. Cuju, 1Mo Ai0Th HA U0 Y €JIEKTPUIHOMY TOJIi.

JuBepreHiiiss moJisg TOYKOBOTO 3apsay. Teopema Ipuimoy. I'pasient. Potop, dopmyna
Croxkca, omepariil Ta iHTerpaJjbHi criBBigHOIEHs 3 div, rot, grad.

EnexkTpocraTtrka mpoBiIHUKIB: PiBHAHHSA, TPaHUYHI yMOBHU ToIo. MeTo/n po3B’sa3aHudg
€JIEKTPOCTATUYHUX 33/1a4. MeTtasieBa KyJisd y OTHOPITHOMY €JIEKTPUYHOMY ITOJII.
OcHoBHA 3aJ1a9a €IeKTPOCTATUKY IIPOBIIHUKIB 1 I0Ka3 TOrO, [0 BOHA Ma€ TIIbKHA OIUH
po3B’a30kK. ['panuyni ymoBH 111 E. Konnencaropu. €EmHicTb, €IeKTPOCTATHYIHA 1HTYKITist
Ta B3a€MHa €MHICTB NpoBiHUKIB. PiBuanus [lyacona

IToapuzariia mieleKTPUKIB: 3araJbHi YsBJIEHHs PO OCHOBHI MeXaHI3MU Ta TUMHU JTi-
esiekTpukiB. [losstpHi it Henosipui giestektpuku. Binbai Ta 38’a3ani 3apsamgu. BekTop
MOJIAPU3AIIil Ta IyCTUHA 3B I3aHUX 3aps/iiB. EylekTpuana iHIyKIlis, 11 3B’30K 3 HAIIPYKe-
HICTIO €JIEKTPUIHOTO ToJId. ['paHuyni yMoBU s D Ta iioro guBeprentiid. JliesekTpuana
IPOHUKJIUBICTD. 11 3aJI€KHICTD BiJ TeMIIEPATYPH I TOJSIPHUX TIEeTeKTPUKIB.
CerneroenekTpuku. TeH30p [MieIeKTPUYIHOI IPOHUKJIUBOCTI Yy Kpuctasiax. Eneprisa ese-
KTPOCTATUYIHOTO T0JIdA, 11 rycTuHa. [IoHAepoMOTOpHI CUIn y €JIeKTPOCTATHIHOMY IIOJII.
Jxxepena EPC. 3akon Owma y inTerpajibHOMY Ta JgudepeHIiaIbHOMY BUIl. 3aKOHU
Kipxroda. I'pannani ymoBu s ryctunau crpymy. Kontakraa EPC. TepmoenexkTpuasi
edextu. 3akon J[xxoyng-Jlenna. Enekrpopymiiitna cuta Ta 3akon Oma st JIHIKHAX KiJT.
MarsuiTHe nosie noctiitHoro crpymy. Bekropn BiH , 3B’I30K MiK HUMH. 3aKoH Bio-
Casapa-Jlamraca. Cuu, 1mo JiI0Th HA €JIEMEHTU CTPyMy B Mar"irHomy moji. Cuia
Jlopenmna. Cuna Avmepa. MarniTauit MOMEHT cTpyMy ab0O CHCTEMU 3aPsiJIiB, 10 PYXAIO-
ThCS.

Maruitui omuauni cucrem CI'C Tta CI. I'ycrwna ewneprii maruitaoro mossi. Camo- i
B3aemoinykitisg. MaruiTauii notik. Cutu, 1o [if0Th HA KOHTYP 3i CTPYMOM Y MartHiTHOMY

ooJl.



13. Pyx 3aps/2KeHol 9aCTUHKH B OJHOPITHOMY MAarHiTHOMY mHoOJi. BekTopHUil moTeHIiax
MaruiTHoro noJjig. KajgiopoBouna inBapianTHicTb. MaruiTie moJie crarioHapHOI CUCTEMU
CTPYMiB Ha BEJIUKUX BiJICTAHIX.

14. Marnitna npounukiusicts. ia-, mapa- ta dpepomarneruxku. 3aje:KHICTh (4 BiJl Temiepa-
typu. [locriitni maruaitu. /luBeprentii moJris BiH , IX TpaHn4Hi yMoBu. /Ixkepena Ta
BUXPI TOJIIB E, B, B, H.

15. 3akon eekrpomartiTaol inaykiiii Papajges. [aaykmiitaumit crpym, npasuso Jlenmna. Ctpym
aMmimennsd. PiBusgana MakcBesia B iHTerpaJbHOMY Ta JudepeHIliaIbHOMY BUJII JJIsd CUCTEM
CI'C Ta CI. BuBeifenns 3akoHa 30epe:KeHHS 3apsi/iy 3 piBHAHL Makcsea.

16. Ksasucramionapuuit crpym. [yimbuna mpoHUKHEHHS 3MiHHOTO MarHiTHOTO MOJIS § PEY0-
Buny. Ckin-edekr. Edexr Xoma.

17. Koura 3minaoro crpymy. Kommtekcunit omnip. 3akonu Kipxroda ajist 3MiIHHOTO CTpyMYy.
RC-, RL- ta LC-kona. PiBusgaHS HerepepBHOCTI jiisa cTrpyMmy. KosmmBaHHS Ta pe3oHAHC.
Jliniitai Ta weminiitai kosa. Tpudazuuit crpym. Enexkrpuyni remeparopu, ABUryHH i
TpanchOopMaTOpPH.

18. Tlommpenns enekTpoMaraiTHOro moJist. EyrekrpoMaraiTai xBusti. 3MiHHE €JIEKTPOMATHITHE
roJsie B pesonaropax. [IBuakicTs cBiTia. MoHOXpoMaTudHI IJIOCKI XBHIJII.

19. /Iucnepcia nienekTpuanol nponukuBocTi. PiBuganna Jlopenmna-Jlopeatna. Knacunana
Teopis MieJIeKTPUIHOI TPOHUKINBOCTI. [lommpenns erleKTpoMaruiTHUX XBUJIb Y ILJIa3Mi.
Binbusanus pasjioxsuib Bif ioHochepn.

20. EnekTpommHaMika cepeioBHIIL, 10 PyXaloThbCd. B3aeMHe 1mepeTBOpeHHs eJIeKTPUIHOIO i
MAarHiTHOrO moJIiB. IHBapiaHTH eJIeKTPOMArHITHOIO IMOJIsA. 3aJIeXKHICTh MixK E, D, E, H
JIJIsl CEPEJIOBUII, 10 PYXAIOThCs, TPAHUYHI YMOBH JJIs IINX BEKTOPIB.

21. Bekrop Ilotinriara. ['ycruna eneprii esiekrpomaraiTaoro mosis. Jlokas enHOCTI pO3B’ 3Ky
OCHOBHOI 33/1a4l eJIEKTPOMAarHeTU3My.

JlirepaTypa

1. Cusyzun /I. B. O6mumit kypc ¢usukn : B 5 1. Tom 3. DiekrpudectBo. — 4-e uzg. — M. : Dusmariur,
2004. — 655 c.
Mameees A. H. Tom 3. DnekTpudecTBo u MarueTn3M. — Bricrag mkosa, 1983. — 463 c.

3. Tamm HU. E. OcHoBBI Teopun 3jekrpudecta. — 11-e uzga. — M.: @usmaraur, 2003. — 618 c.

4. Iapcean 3. BepriteeBckuit Kypc dpusuku : B 6 T. ToMm 2. DJIEKTPUIECTBO U MATHETU3M. — 3-€ U3]T. —
M. : Hayka, 1983. — 416 c.

5. Kaaawmnuxos C. I'. diekrpudectBo. — 6-e uzm. — M. : @usmariaur, 2004. — 624 ¢. — ISBN
5-9221-0312-1.

6. icexcon JI. Knaccuueckas anekrpomuaamuka. — M. : Mup, 1965. — 703 c.

Pozaia IV. Onruka

1.

EBosmioria napaaurmu onTHKY 1 y4BJIEHb TPO TPUPOAY cBiTyia. ['eomerpuyina, XBUILOBA,
KBAHTOBA 1 HesliHiliHA onTuka. FyiekTpomaraiTaa mpupoja citia. [lkasra esekTpomarsi-
THUX XBUJIb.

OnTuyHi sgBUINA, IO JOBOIATH XBUIBOBHUI XapakTep ceiTia. Jlocmigu, gaxi miaTBepmaKy-
0T KBaHTOBI BiaacTuBocTi cBitia. Poroedexr. Edekr Komnrona. PoroHn — KBaHTH
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

cBiTJTa, X €Hepris, iMITy/JIbc Ta MOMEHT iMmiysibey. [Ipunnun podortu Jyrazepa. 3arajibhe
yABJICHHS PO BUIIpOMiHIOBaHHs BasisioBa-depeHKoBa i JIIOMiHECIIEHIIITO.

[Tpuamun @epma. 3akoHu 3a0MIeHHS Ta BimowBanaga cBiTia. [lapakciaibHe HaOIMXKEH-
. @opmysta Toukoi Jin3u. [lobymoBa 300parkeHHs y jJiH3ax Ta cHEepUIHUX I3EPKAIAX
IHenTpoBani ontuyuni cucremu. Kapnuunaabai Touku. KyTose, monepevune ta m03710BKHE
30ibmiennd. liadparmu, anepTypHi KyTu i KyT HOJsI 30py. YABJIEHHHA PO abeparril
ONTUYHUX CHUCTEM.

OnTryHi TpuIaau: TEJIeCKO, MiIKPOCKOII, hoToamapar, TOIIO.

OcHoBHI TTOHATTS POTOMETPIl: CBITJIOBHUIT TTOTIK, CUJIa CBITJIA, OCBIT/IEHICTh, ICKPaBiCTh
Ta 1x omwaUI. OCBIT/IEHICTD Ta SICKPABICTH 300PAXKEHHSI.

Habnmxkennsa ckangpaux XBuib. [lnocki i cdepuuni xBuiai. MonoxpomaTnyni XBUIi,
iX 9acToTa 1 XBUJIbOBUI BEKTOp. BEKTOpHI eleKTpoMarHiTHi XBUJIi, 1X MOIMEPEIHICTbD.
[Tongpusaria csitia. [LnockononsipusoBane cBitTio. Kpyrosa Ta eminTudHa MOJISPU3AILIL.
Metoin oTpuMaHHs i aHAJII3Y TOJsIpU30BaHOro cBiTiIa. 3akon Mastoca. [Ipuposue cBiTio.
3ajoMIeHHST Ta BiIOMBaHHs CBiT/Ia Ha TPAHUIL JIBOX OJHOPIIHUX cepenoBuill. Popmy-
s Openens. KoedirienTn npoxopkenad Ta BinbwBanus csiTia. llogpusariis mpu
3ajoMJieHH] Ta BijbuBanui. Kyt Bpiocrepa.

Boxmpomenesa inTepdepentiisi. IIpocropoBa Ta 1acoBa KorepeHTHICTH cBiT/a. Biius
KOT€PEHTHOCTI Ha BUJHICTD iHTePdEPEHIiitHIX CMYT. 3B’ 30K MiK TPUBAJIICTIO I[YTY Ta
IIAPUHOIO CIIEKTPA.

Jlazepu gk jzxepesio KorepeHTHOro cBitia. larepdepomerp Pesnest. Sopsauuit inTepdepo-
MeTp MaiikebcoHa.

Iarepdepentisg mpu BinduBanui cBiT/ia. CMyru piBHOrNO HaXuJ1y i piBHOI TOBIIUHE, 1X JIOKa-
mizamig. Bararonpomenesa intepdepentiisa. [lnacruna Jlrommepa-I'epke. [nrepdepomerp
Daobpi-Ilepo.

[Tpunmun Noitrerca-@penens. 3oau Ppenens. dudpakiiis Ppenens ta Opaynrodepa.
Hudpaxkiia Opayarodepa Ha miijauHi Ta Kpyriaomy orBopi. dudpaxkiia Openesns Ha
iyl 1 Kpato ekpana. Cripaabs Kophro.

Hudpaxkmiitna rparka. Jlucnepcis, aucnepciitna ob6acTh i po3/iibHA 3/IATHICTD JTU-
dpaxkIiitHol TPATKM Ta IHIUX CIEeKTpaJbHUX mpudopis. Kpurepiit posaisbaocti Petes.
I'panurii 3acTocyBanHS reOMeTpUIHOI ONTUKU. Po3/iibHA 371aTHICTh MiKpOCKOTIa 1 TeJe-
CKOTIA.

XBUJIbOBE TI0JI€ K CYHEPIO3UIlis IJIOCKAX XBUJIb. YBJIEHHS IIPO 3BUYANHY Ta 00’ €MHY
rojorpadiro

ITonsiitne mpomenesanomiienng. Popmynu Ppenesid g POIMOBCIOKEHHS XBUJIb Y
kpuctanax. [Iryuana anizorpomig. Asure Keppa.

Hucnepcia csitia. Hopmaabha Ta aHOMaJ/IbHA JUCIIEPCis cBiT/Ia. XpoMaTudHa abeparlis.
®a3oBa Ta IpynoBa MBHUAKICTH XBUIb. Kiacuana Teopia mucnepcii. Popmyna JlopenTia-
Jlopenna. /lienekTpuana npoHuKHICTH mia3mu. Bindbusanus pajioxsBuib Bin ioHOChEpH.
Brumms maruiTHOro mosig wHa cBiTimo. dAsume Papages. Edexkr 3eemana. Iudpaxitis
PEHTTeHIBChKUX XBUJIb. ¥ MOBH bperra-Byinbda. 3arajibHe ysB/IeHHsT TPO PEHTTEHOCTPY-
KTYPHUU aHAJTI3.

3akon Byrepa-Jlambepra-Bepa. Peneiscbke poscitoBanns. llonmsipuzariis cBitia, 1o
Oys10 po3cisine. 3aJIeKHICTh IHTEHCUBHOCTI po3citoBanHs Bif yactoru. [lpuponni spuria,
3YMOBJIEHI PeJIETBCHKUM Ta HEPEJIEIBCHbKUM PO3CIIOBAHHAM CBITJIA.



JIitrepaTtypa

1. Bopn M., Boavg 3. Ocuossr ontuku. — M.: Hayka, 1968.

2. Cusyzun /. B. Obmuit kypc dusukn. — 3-e uza. — M. : Qusmarmr, 2005. — 792 c.

3. Mameees A. H. Tom 4. Onruka. — Bricmag mxkosa, 1985, — 351 c.

4. Hpodos U. E. OcuoBHbie 3aK0HBI. BoHOBBIE MpoTiecchl. — H-e u3i. — bunrom, 2010. — 264 c.
5.

Kpaygpopo @. Tom 3. Bomabr. — 3-e. — M.: Hayka, 1984. — 514 c.

Po3ain V. Aromnua disuka Tta ¢dizumka aToMHOro sapa

1. Termmose BunpomirtoBanus. 3akon Credana-Bombiivana. PiBagansa Kipxroda. @opmyia
[Inanka /Ui BUPOMIHIOBAJIBHOI 3JIATHOCTI aOCOIIOTHO YopHOro Tija. I'imoresa Ilmanka
JIJISl TETLJIOBOT'O BUIIPOMIHIOBAHHSI.

2. Kopmyckynspua npupoja ceitia. 3osHimnrHii dporoedekr. Pipusuusa Eitamreitna. Yepso-
Ha rpanulid poroedekrty. 'abMiBHE PEHTTEHIBCbKE BUIIPOMIHIOBAHHS.

3. Kopnyckynrsapua nmpupoja ceitia. Edekt Kommrona. Hocmigy ta oTpuMants piBHAHHS.
Anepua mozens aromy (atom Pesepdopma). Hocaimu Pesepdopma. [lepepis poscisaus.

5. CmekTp aTtoma Bomuio. CriekTpaJibHi cepii. Y3araabueHna dpopmysia Baabsmepa. [loctymarn
Bopa.

6. Teopig Bopa st aroma BOJIHIO.

7. XBUWJIbOBI BJIaCTUBOCTI YyacTuHOK. l'imore3a ne bpoitna. Hocmaiam mas miaTBepaKeHHT
XBUJILOBUX BJIACTUBOCTEN e/leMeHTapHUX 9acTUHOK. CTaTUCTUYIHA iHTepIpeTallis XBUJI
e bpoiins.

8. XemiboBi BiractuBocti yacTuHOK. CriBBiTHOIIEHHS HeBu3HAUeHOCTel [eit3enbepra (KoopauHaTa-
imMITyJsibC, eHeprisi-gac). Ix excriepuMeHTAIbHE MiITBEpIKEHHS.

9. Cramionapue Ta dacose piBugaHs [Ipbomginrepa.

10. Hacminku 3 po3s’a3kiB piBusunag llprominrepa s aroma Bojanio. KBanrysanus mo-
MeHTy iMmiysabcy. OpbiTajbHe Ta MarfiTHe KBaHTOBI dnciia. BUpomIKeHHST eHepreTHIHIX
piBHIB aTOoMAa.

11. Marrerusm aromiB. ExcriepuMmeHTa/IbHE BUBHAYEHHSI MArHiTHOTO Ta OpOITaJIBHOIO MO-
MEHTIB aTOMY.

12. Cuin enexkrpona. Hocainu [Itepua-T'epiaxa. MaraiTo-mexaniuni edexru.

13. IIpuarnun ToTokHOCTI oHakoBUX YacTUHOK. [Ipuamun [layni.

14. Cuin-opbiTasibHa B3aeMois. TOHKa CTPYKTypa CHEKTPAJIbHUX TEPMiB.

15. Paccen-caynnepiBebkuii 38 a30k. [IpaBuna Xyua. [lepioguyana cucrema XiMidHUX eJie-
MEHTIB.

16. Ckiyam atoMHUX siep, cTablibHI Ta HecTabiabHi aTroMui giapa. [3oromwm, izobapu Ta
izororu. Hiarpama Cerpe.

17. Pamiyc aToMHOTO s/ipa Ta €KCIEPUMEHTH TI0 JOCTIIZKEHHIO PaJiilyca aTOMHOTO siJipa.

18. Enepris 3B’s13Ky aTOMHOrO sijipa, JedeKT Macy s/Ipa, HAJJIUIIOK (JIEKPUMEHT) Macu
danpa.

19. Cuin aromuux snuep. fAnepunit maraeron. MaruiTai MOMEHTH ATOMHUX SIJIEP B 3aJI€2KHOCTI
BiJI KIJIBKOCTI HYKJIOHIB B g7ipi, rinore3a IlIminra.

20. 3akoH pajgioakTuBHOrO po3nasy. Craia paIioakKTHBHOTO PO3nary. Buan pa1ioak THBHOTO
po3Maty, 3aKOHU 30€pEeKEeHHsI TIPU PaIi0aKTUBHOMY PO3IAJII.

8



21. Cepenfst TPUBAJICTD KUATT PAII0AKTUBHOrO siyipa. Ilepios nHamiBposmary.

22. Anwpda-posnas Ta yMOBH HOTO TPOTIKAHHS K HAC/IIOK 3aKOHIB 30epezKeHHsi eHepril Ta
iMITyJIBCY .

23. Bera-posma,i, Bumu 6eta-posmajy. 3acTocyBanusa ¢popmyan Beiinzekkepa s MOSCHEHHs
JIiHIT cTabiIbHOCTI.

24. Tlamma-posnaj] Ta BHYTPIITHS KOHBEPCid €JIEKTPOHIB, OCOOJIMBOCTI TIEPEXOy aTOMHOTO
sJipa i3 30y/I2KEHOr'0 CTaHy B OCHOBHUIA.

25. Bumn anepuHux peaxiiiif, iX XapaKTepuCTUKU: e(EKTUBHUN Tepepi3 peakiiil, I'yCTuHA
MTOTOKY, UMOBIPHICTb peaxIlil, BUXiJ[ peaxirii.

26. Emnepria sjiepHOI peakilil, eK30TepMiyHa Ta €HJ0TEPMIYHa PeaKIlid.

27. dnepua peaxiiig 3 yTBOPEHHAM CKJIQJICHOTO djipa. FHepreTndHMii IOpIr peaxkiiii, cxeMa
peakrii.

28. TepmosinepHi peaxiiil, mpobyieMa KepoBAHOTO TEPMOSIJIEPHOTO CUHTEZY .

JlirepaTypa

1. Mameees A. H. Tom 5. Aromuas dusuka. — Bricimas mkosa, 1989. — 439 c.

2. Cusyzuwn /. B. Obmuit kypc dusukn. — 2-e uzga. — M. : Quszmammmr, 2002. — 783 c.

3.  Buzman 3. Tom 4. KBantoBas dpusuxa. — M.: Hayka, 2000.

4. IHlupoxos 0. M., FOdun H. II. dnepuas dpusuka. — 2-e, nepepabor. — M.: Hayka, 1980.
5. @paysndervdep I'., Xenau 3. Cybaromuast pusuka. — M.: Mup, 1979.

6. Jlasvidos A. C. Teopus aromuoro sgapa. — M.: TUOMJI, 1958.

7. Jaswdos A. C. KpanTtoBas mexanuka. — M.: TUDOMJI, 1973.

HpI/IKJIa,ZI; THUITOBOI'O 3aBJaHHII

1. Pajiyc aTroMHOTO sipa Ta €KCIIEPUMEHTH TI0 JOCJIIPKEHHIO PaJliyca aTOMHOTO sijIpa.
2. Maruituunit otik. Koedimientn camoinaykiiiil i B3aeMoiHayKilil. [H1yKTUBHICTE TOPOI-
JAJIbHOI KOTYIIIKU.

3. PeakTuBuuii pyx. @opmyna MemepchbKoro 3a/1e2KHOCTI MMBUIKOCTI PAKETH BiJlT MacCH.

II. IIpukiHIieBi MOJIOYKEHHA

BukopucranHs JONMOMi>XKHOTO MaTepiairy

ITim gac BiAmIOBiIEl HA TEOPETUYIHI MUTAHHA KOPUCTYBATHUCH JIOJIATKOBOIO JIITEPATYPOIO
3aboponsieTbes. Jisg po3B’sa3anus 3a1a4i J03BOISIETHCS KOPUCTYBATHUCA KAJIbKYJISITOPOM.

Kpurepii oninroBanHs1

Kpurepii orinioBanas KOMILIEKCHOTO (DAXOBOTO BUIIPOOYBAHHS JIJIA BCTYIy Ha HABYAHHS
3a OCBITHBO-HAYKOBOIO ITPOrPAMOIO INATOTOBKH JOKTOpa dimocodil 3a cremiaabuicTio 105
«IIpuknaana dizuka Ta HaHOMATEpiaJII»

Bigmosinpk Ha KOXKHE TeOpeTHuYHe IMUTAHHS OIIHIOETHCS 3a 0AJILHOIO ITKAJIO 38 TaKUM
ITOPSIIKOM:



e 32 ...34 — npaBuIbHA, BUYEPIHA BiNOBiIb, 00car Bukonanusa 95-100%:;

e 29...31 — noBHa Bianmosiae (MictuTh He Menie 85% moTpibHOT iHMOpPMAaIil);

e 26...28 — moCTATHBO MOBHA BiANOBiAL (MicTuTh He MeHine 75% morpibHol iHdopMariil,
abo He3HAYHI HETOIHOCTI);

e 22...25 — nocrarHs BianoBiab (MicTuTh He Menie 65 morpibHOT iHGopMaIl abo 3HAYHI
HETOYHOCTI );

e 20...21 — HenoBHa, aje 3a10BiabHA BiAnOBiAb (MicTuTh He Mente 60% moTpibHOT iHpOD-
Marii abo OKpeMi OMUJIKH );

e (0 — He3aIOBLJILHA BiIIIOBiIb.

Kinnea kiabkicTh 0ajiB — cyma 0aJiiB, OTpUMaHUX 3a Bi/IIIOBiJII Ha KOYXKHE 3 TPHOX
BUINE3a3HAYEHNX MUTAaHb. MakcuMaJbaa, KiabKicTs 6astis — 100.

Pesynbratn momaTrkoBoro icnuTy 3apaXxoBaHi, AKINO BCTYIMHUK HaOpaB > 60 OaiB i
BBaXKAE€ThC JIOMYIIEHUM JI0 BCTYITHOTO iCITUATY.

PesynbraTtn momaTkoBoro icnuTy He 3apaxoBaHi, IKIO BCTYIHUK Habpas < 60 OaJis.
B rakomy BUTIAJKy BiH HE JIOMYCKAETHCA IO BCTYITHOTO iCIIUTY.
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