MIHICTEPCTBO OCBITU I HAYKU VKPATHU
VKPATHCBKUU NEPKABHUI VHIBEPCUTET HAVKH [ TEXHOJIOI'TA

j HIKOIIOJIbCbKUM ®AKYJIBTET .
VKPATHCBKOI'O JIEPYKABHOI'O YHIBEPCUTETY HAVKH I TEXHOJIOT'TH

3aTBEepIKYIO

[TPOI'PAMA TA TIOPAJIOK OLIHIOBAHHSA PE3VYJIbTATIB
CIIIBBECIJIU 3 ®I3UKA
JUTS BCTYTTy HA HaBYAHHS
1m0 HixomonbcbKoro (pakyabTeTy
YKpalHCBKOTO IEP)KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOTIN
I 3000y TTA cTymeHs 6akamaspa y 2024 pori

Juinpo - 2024



ITporpamMa Ta IOPSIOK OLiHIOBAHHS pe3y/bTaTiB CIiBOECIN CXBalleHa Ha 3acigaHHi
xadepy Teopii, TEXHOMOTIi Ta aBTOMATH3aIlil TeXHOJIOTIYHIX NPOLECIB
(mpoTokon Ne 9 Bix «19» kBiTHA 2024 p.)

3aBigyBay kadenpu: @% HOpiit CTYTIAK

IloromxeHo:

Jexan HikomonechKoro GaxyspreTy //W///: Tersaa XOXJIOBA

19 ksiTHA 2024 p.



3ATAJIBHI IIOJIOKEHHS

Cris6eciga — Gopma BCTYNHOrO BHIPOOYBaHHS, fKa Nepeabadac ONIHIOBAHHS 3HAHD, yMiHB Ta
HABWYOK BCTYITHHKA 3 OTHOTO, ABOX a00 TPBOX MPEIMETIB (CKIAL0BHX, OUCLUIUTH) y nepeadadeHnx
TTopstnkom puHOMY BHIIaIKaX.

Y mnepenGauennx Ilopsjxom NpnifoMy BHTIAJKaX pe3yJIbTaTH CriBOeCiaH 3apaXoBYHOTHCH
3aMiCTh pe3yJbTaTiB HalliOHAIBHOTO MYJIETHIIPEAMETHOTO TECTY (mami — HMT).

Pesynsratw criB6ecin Ui BCTYNHEKIB Ha OCHOBi TOBHOI 3arailbHOI CepeaHbOI OCBITH
(mpodineroi cepemmpoi oceith) (mam — II3CO), OCBiTHRO-KBaTi(hiKamifHOTO PIBHA MOJIOJLIOTO
crieriamicTa, 0CBITHEO-IPOdeciiHOTO CTyTeHs (axoBOro MONOOro Gakaiaspa, OCBITHBOTO CTYTICHS
Momnororo 6akanaspa — 5 pisens HPK (mani — HPKS) ONiHIOOThC 3a mkanoro Bix 100 xo 200 Ganis.
BCTYIHHKH, SKi OTpUMany Kimbkicts GaniB muokde 100 Garis g0 y9acTi y KOHKypCHOMY BiOopi He
JOTTYCKAFOTHCA.

CrisGecign 3 mpeameris it BerynHuKiB Ha ocHoBi [13CO Ta HPKS, siki BOHM MpOXOIATE
samicte HMT y Busmauenux I[lpaBumamu Ta IlopsakoM mpuiHoMy BHIAJKaxX, MPOBOIATECA 34
IpOrpaMam¥ 30BHIITHBOTO He3aIeKHOTo onintoBanms (fam — 3HO).

Jl7ist IPOBE/IEHHS CIIiBOECi/l CTBOPIOETECS €K3aMeHalliiHa KOMICis JUlsi TPOBEJICHHS BCTYIHHX
BuIpoOyBaHb y hopMi criiBOeci/IH.

Crisbecimy 3 KOXHMM BCTYITHHKOM TPOBOISTBCA HE MEHINE HDK JBOMa HICHaMH
eK3aMeHaIiiiHol KoMicis 3TiaHO 3 PO3KIANOM y AeHb mpoBexeHHs criBGecimu. CTOPOHHIM ocobam
JOCTYII JI0 ayTATOPii, ie MPOBOASTHCS CHiBOECina KaTeropuyHo 3a00pOHEHHH.

[lix uwac mpOBENEHHS BCTYNHWX BHNpPOOyBaHb y Qopwmi cmiBOecin He OMYCKAEThCS
KOPHCTYBAaHHS €TeKTPOHHUMHY TIPHJIAaMu, MiAPYyYHUKAMH, HABIATBHAMH MOCIOHMKAaMH Ta IHIIUMHA
MaTepiamamu, KO me He mepenGadeno pimerHsM Ipuiimansoi komicil. ¥ pa3i BHKOPHCTaHHS
BCTYIIHMKOM TIJ 9ac BCTYMHOTO BHUIPOOYBaHHS CTOPOHHIX JuKepen iHpopmatii (y ToMy quCIi
Ii/IKa3KH) BiH BiZICTOPOHIOETHCS Bij ydacTi y BUIPOOYBaHHSX, PO LIO CKIAIAETHCS aKT.

Oco6H, siki 6e3 OBaXXHUX TPHYUH (BH3HAHWX TaKuMH 32 pimeHHsM [Ipuiivansaol KOMicii) He
3’SBIACS. HA BCTYIHI BATIPOOYBAaHHSA y BH3HAYEHHMI DO3KIAoM Hac, ocobu, 3HaHHs skux 6yno
OliHEHO GaTaMu HIKYe BCTAHOBICHOTO IIpaBuiaMyu MpuifoMy MIHIMATEHOTO 3HAYEHHS, A0 Y4acTi B
HACTYIHHX BCTYNHHX BHTPOOYBaHHSX Ta y KOHKYPCHOMY BinOopi He JOMyCKarOTECS. ITepecknaganus
BCTYITHHX BHIIPOOYBaHb HE JOIYCKAETHCS.

IabopMamis Npo pe3yabTaTH IHIMBIIyaIbHOI YCHOI criBOeciid  ONMPHIIIOJHIOETECA HA
indopmaniianx crernax Binbipkosoi komicii Ta BeGeaitti (BeGeTopinii) Hikonoubebkoro dakyapTeTy
VKpaiHCHKOTO JIEPYKABHOTO YHIBEPCHTETY HAYKH i TEXHOJIOTIH B JIeHb i MpOBEACHHS.

MOPSIIOK OIITHIOBAHHSI PE3YJIBTATIB CIIIBBECI/IH 3 ®I3NKHU

Cris6ecina 3 bisnku ms Berynarkis #Ha ocHoBi [13CO ta HPKS, siki BOHH IPOXOIATH 3aMICTh
HMT y susnauenux Ilpasuwiamu Ta [TopsakoM NpHHOMY BHTIIKax, MPOBOIATBECS 3a MpoOrpamMami
3HO (momatox 1).

Birer 3 ¢i3ukn Ha BCTynmHOMY BHIpoGyBamHi y (opmi cribecigu BKIFOYae 12 TECTOBHX
3aBJaHb 3 pisHUX posxiiis nporpamu 3HO 3 disuku.

BeTyIHNK TIOBHHCH [aTH BiATOBiAs HA 3aBaHHSA B Y BiANOBINHOMY IO APKYIIy BiJITIOBiZIEH,
SKWii 0 3aKiHYeHH] CIiBOeCiu MiAMHCYEThCS BCTYIHHKOM Ta WICHaMM KoMicii. [l BHKOHAHHS
3aBJJaHb BCTYIMHUKY HanaeTscs 20 XBHIIHH.

3a BipHY BiIIOBi/TE HA KOXHE i3 TECTOBHX 3aBIaHb 3 Bi3MKN BUCTABIAETHCA 3 Gana.

3a HeBipHY BiAMOBib OalH HE MPH3HATYIOTHCH.

Ipw OMiHIOBAaHHI POGOTH BPAXOBYIOTECS BUIPABICHHS. 33 KOXKHE BUTIPABICHHS Y BITIOBIIIX
3nimMaeThes 1 Oa.



Omninka 3i criBGecimm 3 (i3uku BUCTaBISIOTECS 3a mKanoo 100-200 6aniB abo yXBamoeThCs
pillIeHHS PO HETATHBHY OLHKY BCTYIHHUKA ((HE3aI0BLIEHOY).

[lepeBesieHEs CymMH TecToBHX 6aniB 3 disuku g0 mkama 100 — 200 3ICHIOETBCSA BiATIOBIIHO
tabmai 1.

Tabmams 1 — TabuIs epeBeieHHs CyMHU TeCTOBUX GaiB 3 Qisuku 10 MKalH 100-200.

Cyma TecToBUX OaniB Bau 3a mkanoio 100-200
1 100
2 107
3 113
4 119
5 125
6 127
B 129
8 131
9 133
10 135
11 137
12 139
13 140
14 142
15 143
16 145
17 147
18 149
19 151
20 154
21 157
22 160
23 163
24 166,
25 169
26 172
27 174
28 177
29 180
30 182
31 184
32 187
33 190
34 194
35 197
36 200

To10Ba MpeAMETHO-EK3aMeHaIliHHOT KoMicii -— Onexcanap KY3HELIOB




3ATBEPIDKEHO
Haxka3 MiHicTepcTa OCBITH | HAyKH YKpaiHu
Bin 416 06 2018p.Ne 696

IIPOT'PAMA
3OBHIINHBOI'O HE3AJIEXHOTO OLIHIOBAHHS
pesyabtaTtiB HaBuyanus 3 PI3UKU,
3200yTHX Ha OCHOBi OBHO1 3araJbHO CepeaHbOT OCBITH |

ITosicHOBaAbLHA 32aNHCKA
HporpaMy 30BHIUIHBOI0 HE3aJICKHOTO OHIH}OBaHHﬂ 3 (I3UKU YKIIAJIEHO Ha OCHOBI YHHHMX HABYAIBHUX rIporpaM
3 ¢isuku g 7-9 knaciB 3aknazgiB 3aranbHOT CepeNHBOi OCBITH, 3aTBEPIKEHOI Haka3zoM MiHicTepcTBa OCBITH i Haym

"Yxpainn Ne 804 Bin 07.06.2017 p. ta HaBuaneHEX nporpam s 10-11 knacis 3aximafis 3aranshoi cepequboi oCBITH 3 (i3HKH
- (piBeHb cTaHnapTy, npodinbuu piBeHb) ABTOPCHKOTO KONEKTUBY MiJ KepiBHHUTBOM JIokTea B.M., 3 disuxu i acTpoHOMii (piBenb
CraHzapry, npoGinsHUH piBeHB) aBTOPCHKOTO KOJEKTUBY Mij KepiBHANTBOM Jlswenka O.1., 3aTBEPINKEHHX Haka3oM MiHicTepcTBa
ocBiTH i Haykn YKpainu 24.11.2017 Ne 1539 «IIpo Hananus rpudy MOH HaBuamphuM mporpaMam 3 Gi3sukH i acTpoHOMIT anst yuHis
10-11 knaciB T2 NONIbCHKOT MOBH g yuHiB-5-9 Ta 10-11 xuacis 3aknanis 3aranbHol cepeHbOT OCBITHY. '

Matepian nporpamMu 30BHIHIHEOTO HE3AIEXHOrO OLHIOBAHHS 3 Bi3AKM NO/LIEHO HA I’STh TEMaTHUHKX 6J0KiB: “Mexanika”,
“Monexynsipta ¢i3uka Ta TepMOIBRHaMIKA”, “EHSKTPO,ZLHHaMiKa”, “Konuanus i xeuni. Ontuka”, “EneMeHTH Teopii BiTHOCHOCTI.
KgpanToBa (i3uKa”, sKi, B CBOIO Yepry, PO3MOAINEHO .38 KIIOYOBHMH €I€MEHTAMHM 3MicTy Bi3WyHoro cknafHuka kypcy «®isuka i
ACTPOHOMISI» AJISI 3aKJIa/iB 3aTABHOL CEpeHbLOT OCBITH.

MeTa 30BHIIIHBOrO HE3aNEKHOTO OLIHIOBAHHSA 3 (i3HKM IOJArac B ToMy, 0O OLIHHTH HABYANbHI NOCATHEHHS yYaCHHKIB
30BHIITHEOT'O HE3ATEXHOI'0 OUIHIOBALHSL: | |

3 opuridanom
3rigno




~ BHU3HAYaTH 3araibHi pucu i CyT’FGBI BIIIMIHHOCTI 3MICTy CblSH‘iHHX ABHIN Ta Hpouecm MeXI1 3aCTOCYBaHHS (1)13H‘IHHX

SaKOHIB

— BUKOPHCTOBYBATH TEOPETHHYHI 3HAHHS ISl PO3B'A3yBaHHs 3a4ad Pi3HOTO THMY (SKiCHMX, PO3PaXyHKOBHX, rpadiunmx,
eKCIePUMEHTABHUX, KOMGIHOBaHUX TOIILO);

— CKJIaJaTH IUIaH IIPAKTHYHUX ,Iliﬁ o0 BHKOHAHHS CKCHCpI/IMeHTy, KOPHUCTYBATHUCA BPIMipIOBa.IIBHHMH npujirajiaMu,, .
OGJI&HHaHHHM 06p06J’I5ITI/I PE3YJIbTAaTH ,ZIOCJ'II,Z[)KCHH}I y TOMy yuchi 3 YpaxXyBaHHAM HOXHGOK p06I/ITH BUCHOBKH IIOA0 OTPHUMAaHHUX

P GBYJILTaTlB

— MOSCHIOBATH IIPHHIHIL Alf OPOCTHX HPHCTPOIB, MexaHi3MiBhTa BHUMIPIOBAJIBHUX HPUIAMiB 3 Gi3UUHOI TOUKH 30DY;
— aHanisyBaty rpadiky 3anexHocTell MiX (i3uYHAMY BeTMYMHAMH, pOOUTH BUCHOBKY;

— NpaBUIILHO BU3HAYATH T2 BUKOPUCTOBYBATH OXHHULI (PI3HYHUX BEIHYHH.

ba3sosuii 3mMicT HaBYaJILHOTO
MaTepiajay

Pesynvmamu HaguanHs, Wo ChiggidHOCAMbCA 3 euMo2amu Jepaicasno2o cmandapmy ma
HABUANbHUX NPOZPAM

3nannesuti KomMnonenm

HisnoHicnuii komnonenm

MEXAHIKA

OcHoBH KiHeMaTUKH. MeXaHiuyHnk
pyx. Cucrema Bifmiky. BianocHicts
pyxy. Matepianena Touka. TpaekTopis.
[Inax i nepemimenus. suaxicrs.
HonapaHHsS HIBHIKOCTEH.

HepisHomipuuit pyx. Cepenns i
MUTTEBA INBUAKOCTI. PIBHOMIpHHIA i
PIBHONIPUCKOPEHHH PyXH.
Hpucxopemm I'padixn zanexuocTi
KiHEMaTHYHUX BEIHIHH B Ta8YY
piBHOMIpHOMY 1 plBH
pyXxax. /

\

3BaTH, NOSICHIOBATH 1 IPAKTHYHO
3aCTOCOBYBATH:

Asnma i npouecn: pyx, inepuis,
BINBHE MANiHHA TiJl, B3a€MOis TiJ,
JedopmMartis, IIABAHHS TLI TOIIO.

®ynxamMenTadbHi Jocaiay:
Apximena, Toppiuenni, b. ITackans,
I'. Tanines, I'. Kasenmuma.

OcnoBHI NOHATTH: MeXaHIUHU pyX,
cucTeMa BiUIiKy, MaTepianbHa TOUKa,
TPAEKTOpiA, KOOPAUHATA, IIePEMIILEHHS,

LLISX, NIBUAKICTD, IPUCKODEHHS, IHEPLis,

PO3Mi3HABATH MPOSIBY MEXAHIUHUX SBUII i
OpolieciB y NpUpPOAL Ta IPUKIAIH iX
TIPaKTHYHOTO 3aCTOCYBaHHS B TEXHINI,
3aCTOCOBYBATH OCHOBHI OHATTA Ta
3aKOHH, IPUHLIKIIH, PABANA MEXaHIKH,
bopmynu s BU3HaYeHHS Qi3HIHMX
BEJIMYHUH Ta IX OJUHHIL, MATEMATH4H]
BHpa3d 3aKOHIB i 3aKOHOMIPHOCTEH
MeXaHIKy;

BH3HAYaTH MEXi BaCTOCYBaHHﬂ 3aKOHIB
MeXaHiKH;

PO3pIi3HATH BUAH MEXAHITHOTO PYXY;

3 opuriHanomg

3arigHo




Ba3zosuii 3MicT HaBYAAbHOTO
marepiany

Pezynomamu.Haguanns, w0 cHigGIOHOCAMBCI 3 BUMO2AMU ,Hepofcaenozo cmanoapmy ma
HOBUAILHUX NPOZPAM

3unannceuit komnonenm

Hianvnicnui komnonenm

PipHoMipHHuii pyx no kony. Ilepiox i
yacToTa. JIiHiiiHa i KyTOBa IMBHAKOCTI.

JoueHTpoBe MpUCKOPEHHS.

OcnoBn aunamiku. Ilepunii 3akoH

Hrrorona. InepniansHi cuctemMu
BijiKy. IIpuHIMI BiZHOCHOCTI
Iaminest.

B3aemopnis Tin. Maca. Cuna.
Honasannusa cun. Jpyruit 3aKoH -
Herotona. Tpertilt 3akon Helorona.

T'paBiTauiiini ciid. 3axoH

BCCCBITHBOI"O T}DKIHH}I Cuna Tﬂ)KlHH’I

Pyx Tina mig mi€ro CHIH TAOKIHHA.
Bara Tina. HeBaromicts. Pyx
MTY4YHUX CYNyTHHKIB. IlepIna
KOCMIYHA [IBHIKICTS.
Cunu npy>xHocTi. 3axoH I'yka.
Cuin tepra. KoedinieHnt TepTs.

MomeHT cuin. YMOBH piBHOBAru

Tina. Bunu piBHOBaru.

3axoHH 36epemen
IMI‘IyJ'IBC Tina. 3aKOH(8:éﬁQQKeI;1§5I‘
iMIymsCy. PeaKTpIBﬁHH pyx.

IOTeHIiaJIbHa ﬁHepng{ ,3@@@@;{;@&5“‘1’
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1HEpTHICTH, Maca, CHJa, Bara, MOMEHT
CMIIH, THCK, IMITyJIbC, MeXaHigHa poboTa,
IOTYXHICTh, KOe(IIEHT KOPUCHOT il
KiHeTHYHA Ta NOTEHIia/IbHA eHepris,
nepiof 1 4acrora.
IneanizoBani Mmogeni: marepiansna
TOUKa, 3aMKHEHA CHCTeMa.. - _
3aKOHHM, NPHHIMIN: 3aKOHOMIPHOCTI
KiHEMaTHKH; 3aKOHH AUHAMIKH Heroroisa;
3aKOHH 30epeXeHHs IMITYJIbCY il eHeprii,
BCECBITHBOro TsDKiHHA, I'yKa, [Tackans,
ApxiMezna; yMOBH piBHOBArd Ta MjiaBaHHs
TLN; OpUHUMN: BigHocHOCT] Fanines:™
Teopii: 0OCHOBU KJIaCMYHOT MEXAHIKY
IIpakTHHe 3acTOCYBaHHS
TeOPETHYHOIo MaTepiajly: po3B’I3aHHS
OCHOBHOI 3a/1a4i MEXaHiKH, pyX TLT IiJ
fiero opuiei a6o KiNIBKOX CHIT; BilbHE
NafiHHS; PyX TPaHCIIOPTY, CHApS/IiB,
IUIaHET, IITY4YHHUX CyIyTHHKIB; PiBHOBard
ti1, KK/ mpoctix MexaniaMis, nepenaya
THCKY PiAMHAMY Ta Ta3aMH, IUIaBaHHsI T,
NPUHLMI A11 BUMiPIOBAIBHUX MPHJIALIB TA
TEXHIYHHX IPUCTPOIB: TEpesH,

e PpO3B’S3yBaTH:

1) . ‘po3paxyHKoBi 3anaqi Ha BAKOPHUCTAHHS
dopMy I IpsAMONiHiiHOro piBHOMIpHOIO Ta
pIBHO3MIHHOTO PyXiB, CepeIHbO] Ta MUTTEBOT
IIBHKOCTL HEPIBHOMIPHOTO PyXY,
PIBHOMIPHOTO pyXY IO KOJy, pyXy Tija Iin
Hi€r0 NOCTiHOT CHJIH TSDKIHHS: piBHOMipHHﬁ
Ta PiBHONPHCKOpEHUH nps;Momﬁmm pyXxd;
BiZTHOCHU pyX; plBHOMlpHH}I PyX IO KOIIy;
PYyX TiJl mif Aiero ozHiel abo KinbKOX CHIL, PyX
3B’S3aHHX TUI; YMOBH PIBHOBAr Ta MJaBaHHA

_TL1; BCECBITHE TOXKIHHS; 3aKOHH HpIOTOHA,

I'yka, [Tackans, Apximesa; 30epeKeHHs
iMIynecy it eneprii;
2) samavi Ha aHaii3 rpadikiB pyxy Tia i
BU3HAYEHHN 32 HUMH HOTO MapaMeTpiB,
. mo0ynoBy rpadika 3MiHa OJHIET
BEJTYMHM 32 IpadikoM iHIOT;
3aj1adi, sKi nepeadayaroTs 00pOOKY Ta
aHaji3 pe3yNbTaTiB eKCIEPUMEHTY,
300paxeHux Ha GoTo abo
CXEMATHYHOMY PHCYHKY;
KomOiHOBaHi 3amavi, s
PO3B’A3yBAHHS SIKMX
BHKOPHCTOBYIOTHCS TOHSTTS 1

3)

4)

C=NY
.‘lf*\,
0
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3 opuriHanom
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Ba3oBuii 3MiCcT HABYAJBHOIO
MaTepiajy

Pesynomamu nHaguansi, wo cniesioHocamves 3 eumozamu Jepacasnozo cmanoapmy ma
HABYANLHUX NPO2PAM

3nannesuit komnonenm

JisanvHicHutl KoMROHeHM

36epexeHHs eHepril B MEXaH YHIX
npouecax. Ilotyxuicts. Koedinient
xopucHoi aii. [Tpocti Mexanizmu
EnemenTn MexaHikH piaMH Ta
rasis. Tuck. 3akou llackans mns pigus
Ta razis. AtMocthepunit tuck. Truck
HEepyXoMoi piIMHH Ha JIHO 1 CTIHKH
NOCYIMHU. ApXiMenoBa cuiia. YMoBa

' IMHAMOMETP, CTPOGOCKOT, HapomeTp,
MaHOMETp, Ky/IbKOBU i AUIKITHKK, HACOC,

BaXUN1b, CIIONYYEH] IOCYIUHH, BII0KY,
IOXHJIA IUIOIHHA, BOAOMPOBIj, N3,
FiipaBiiyHuii Ipec, HaCOCH

. 3aKOHOMIPHOCTI 3 KIIBKOX PO3/iniB
MEXaH1KH;

IIaBaHHs T

MOJIEKYJISIPHA ®13UKA 1 TEPMOJAUHAMIKA

OcHoBH MONIEKYNSIPHO-
KiHeTH4YHOY Teopii. OCHOBHi
TI0JIOKECHHS MOJIEKYIAPHO-KIHETHYHOT -
Teopli Ta iX JochiaHe oOrpyHTYBAHHS.
Maca i po3mip monekys. Crana
Asoranpo. CepeHs KBagpaTHIHA
IBUKICTH TEINIOBOTO PYXYy MOJIEKYJI.

Ineantuuit ra3. OcHOBHE piBHIHHS
MOJIEKYJIAPHO-KIHETHIHOI Teopil
ineansHoro razy. Temneparypa Ta ii

< - ‘

TeMreparyp. = - f”
PiBHAHHSA cTaHy meanLHQ;O ra/sy
I30mpoiiec B rasax.

“y\“ i\j‘(

3HaTH, NOSACHIOBATH i IIpaKTI/I‘-IHO
3aCTOCOBYBATH L -

SBuma i npouecu: 6poychm<nH
pyX, mu(y3isd, CTHCHEHHs Ta3iB, THCK
rasiB, IPOIIECH TEIIIOOOMIHY
(TerionpoBiNHICTE, KOHBEKIIiS,
BUIPOMIHIOBAaHHS ), BCTAHOBJEHHS
TEIUIOBOT PIBHOBArd, HeOGOPOTHICTE

TEMJIOBUX SBHIII, arperaTHi NepeTBOPEHHS

pevoBuHH, nedopManisa TBEPIUX Til,

QMOUYBaHH, KaniJIApHi SBHIIA TOLLO.

PO3MI3HABATH IIPOSIBH TEINOBUX ABHIL i

nporieciB y IpUPOJi Ta X NpaKTHYHE
3aCTOCYBaHHs B TeXHil, 30Kpema
audy3ii, BUKOPUCTAHHS CTHCHEHOTO
rasy, 3MiHM BHYTPilIHBOI eHepril
(arperaTHoro cTany pevYoBHHH), BUIIB
TENI00OMIHY, IBUINA 3MOYYBAHHS TA
KamiJIIpHOCTi, pi3HKX BUAIB Ae(opmallii,
BJIACTHBOCTEHl KPUCTAIIB Ta IHIINX
MaTepiajiB y TexHiui i mpupou,
CTBOpPEHHS MaTepianiB 13 3aaHIMHU
BJIACTHBOCTSIMHU, 3aCTOCYBAHHS TEILTTOBHX
RBUTYHIB HA TPAHCHOPTI, B €HEPTETHILL, Y
CLIBCHKOMY rOCIIOAAPCTBI, METOAN

3 opuridanom
3rigHo
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basoBuii 3MicT HaB4YanNbLHOTO

maTtepiaay

Pe3yﬂbmamu HABYAHHS, WO CNIBBIOHOCAMbCA 3 gumozamu [lepocagHozo cmanoapmy ma

HABYANIbHUX Npocpan:

3unauneeuit komnonenm -

[isnoHicHuil kKomMnonenm

OcHoBH TepMoanHaMiKkH.

Tennosuii pyx. BHyTpituns edepris Ta
criocobu i amiau. KimbkicTs TennoT.
ITuToMa TEeNNOEMHICTE PEYOBHHH.
Pobora B TepMoarHamMini. 3akoH

30epexeHHs eHepril B TEMIOBUX
nponecax (mepiuuit 3aKoH
TepMOJMHAMIKH). 3aCTOCyBaHHS

HEPLIOr0 3aKOHY TEPMOAUHAMIKH 10
i3onponueciB. AniabaTHuil nponec.
Heo0opoTHICT: TENIIOBUX NIPOIECiB.
[Tpuuuyn Aii TeNN0BUX. ABUrYHIB.
KoediLieHT KOpHCHOT Iii TeroBoro

ABUTYHA 1 10I0 MakCUMAaLHe

3HaveHHd. Exogoriygi Hacoiaky ail

TEIJIOBUX MALUHH.
Baactupocri rasis, piaus i
TBepAHX Ti. IlapoyTBOpeHHS
(BMnmapoBYBaHHS Ta KHITIHHA).
Kongencanis. ITutoMa Temnora
napoytsopeHHs. Hacuuena ta

,wm

HEeHacH4YeHa napa, ixsi BJI&CT}J}BOG”PI"‘ o

e S

OCHOBHI NOHATTH: KINTBKICTH
PEYOBUHH, CTalla ABOraipo, MOJIApHA
Maca, CepeHs KBagpaTHUHa WIBHAKICTS

TETLIOBOTO PyXY MOJIEKYII, TeMIepaTypa, -

THCK, 00’ €M, KOHIEHTpallis, rycTHHA,

TeII000MiH, poboTa, BHYTPILUHS eHepris,

KinBKiCTh TEIIOTH, aaiabaTHuii mpowec,
i30Mpornecu, TUTOMA TEINOEMHEICTE
PEYOBHHH, IMTOMA TEILIOTA MJIABJICHHS,

IIATOMA TENNOTa NapOyTBOPEHHS, MUTOMA’

TCILI0TA 3rOPAHHA ITANKURA, TOBEPXHEBA .

CHEpris, CUNa IOBEPXHEBOTO HATATY,. .

NIOBEPXHEBHUH HATAT, HACHYEHA Td "'’
HEHAaCHYeHa napa, BiIHOCHA BONOTICTh
IIOBiTPs, TOYKA POCH, KPHCTAIIYHi Ta
amop¢Hi Tina, anizoTpornis
MOHOKPHCTAIIIB, IPYXHA I nacTAYHA

Nedopmanii, BUAOBKEHHS, MEXaHiyHa.

Hampyra.
IneasizoBani moneai: ineansuuii ras,

i7leaslbHa TenaoBa-MaHHHa:

npodinaktiky i 60poTEOH i3
3a0py/THEHHAM HaBKOIUIIHBOTO
IPHPOTHOTO CepeI0BHING;
3aCTOCOBYBATH OCHOBHI IIOHATTS Ta
3aKOHHU, MPUHIIUIIH, TIPaBHIIA

- MONEKyJAPHOI Qi3UKH T4 TEPMOAMHAMIKH,

GbopMynHU Ui BU3HAYEHHA QI3HUHUX
BEJIMYHH Ta IX O/IMHALB; MATEMATH4HI
BHpa3U 3aKOHIB MOJIEKYIApHOT Gi3uku Ta
TepMOJII/lHaMIKH

BH3HAUATH MEXi 3aCTOCYBAHHS 3aKOHIB

- MOJIEKYAPHOT (i3HKH Ta TEPMOTUHAMIKY;

PO3pPI3HATH: arperatai CTaHy pevyoBHHH,
HacHYeHy Ta HeHacudeHy Iapy,
Kpm"raniqi{i Ta amop(Hi Tina;
PO3B’sA3yBaTH:

1) pospaxyukoBi 3amaui, 3acrocoayfoqn
GyHKUiOHATBHI 3aJEXHOCTI MixX
OCHOBHUMH (PI3HYHUMH BETHIUHAMH,
Ha: PiBHSHHS MOJIEKY1SPHO-

KIHETUYHOL TCOpll i7eanbHOro rasy,
3B H3Ky MDX Macor rasy 1 KITBKICTIO

6] . .
BizHOCHA BOJIOTICTE uomrpé ‘Ta f"’”‘**«‘i’\ cyBamm' OCHOBHE plBHs{HH;{ MOJIEKYJT; 3aJICXKHICTh TUCKY ra3y Bif
BUMipIOBaHHSI. e ;~:'/ g JmpHo KiHeTH4HOI Teopii KOHLICHTPAII] MONEKYJI
HHaBﬂeHHﬂlTBepﬂHe{{fR}f L, ,ji;,mé;s HHOI0- Ta3y . PIBHAHHSA CTaHy TEMIEPATYPH; BHYTPIIIHIO €HEPTiI0
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Bazopnii 3micT HaBuaXbLHOIO
maTtepiany

Pesynomamu naguarnns, wo cnig8ioHoCAmMbCs 3 UMo2amu Jlepicasnozo cmanoapmy ma
HABYAILHUX NPOPam

3nannesuit komnonenm

Hisnenicuuii komnonenm

ITuroma rennora IUaBneHHs. TemnoTa

3rOPAHHS Nanusa. PIBHAHHSA TENIOBOTO

6anchy A HaHHpocnumx TEIIJIOBUX
TIponeciB.

IloBepxHeBuit HaTar pinuH. Cuna
IIOBEPXHEBOrO HATATY: 3MoquaHH;1.
KaninspHi sBuma.

Kpucraniivuni Ta amopoHi Tina.
MexaHi4H1 BJIaCTHBOCTI TBEPAUX TiJl.
Bunu nedopmaniit. Mogyns ¥Oura.

ineaNbHOTO rasy, ra3oBi 3aKOHM, NEPIIHI
33KOH TePMOJAMHAMIKH, PIBHIHHS . -
TeII0BOro Hanancy.

Teopii: ocHOBH TepMoMHAMIKH TA
MOJIEKYJISIPHO-KiHETIUHOY TeOpii.”

IIpakTnune 3acrocysanns
TEOPETH'HOr0. Marepia.ny° OKpeMi
BUIANKU PIBHIHHA CTaHy i€abHOrQ rasy
Ta TXHE 3aCTOCYBAHHS B.TeXHIIL,.
BUKOPUCTAHHS CTUCHEHOr O rasy‘Ta
TEIIOBHX MAIIWH, ABUIHA AU(Y3il,.
KMITIHHA 11 301IbIIEHEM THCKOM,
TepMiyHa 06po6Ka MeTafliB, MEXaHIYHI.
BJIACTHBOCTI PI3HUX MaTepianiB Ta
BUKOPUCTAHHS NPYXXHUX BJIACTHBOCTEH
T1N Y TeXHili TOINO; IPHHIIKAI Iil
BHAMIPIOBAJIbHUX NPHIIAIIB:Ta TEXHIYHUX
IIPHCTPOIB: KaJlOPUMETP, TEPMOMETP,
IICHXPOMETP, TEIJIOBA MalIHHA (TETIOB]
IBMIYHH, TIapoBa i razoBa TypOiHu).

OJHOATOMHOTO Fa3y; 3aJIeXKHICTh
I'YCTHHM T4 TUCKY HACHYEHOT IIapH BiJ
TEMIIEPATYPH; PIBHSAHHS CTaHy
iZealbHOTO rasy, ra3oBi 3aKOHH;
poboTy TepMOAMHAMITHOTO IPOLIECY,
NepIuii 33aKOH TePMOAHHAMIKH;
PiBHSHHSA Tem1oBoro 6anaHcy; Ha
HOBEPXHEBI Ta KaNIsApHi SBUINA,
npyxHy aedopManiio Tis, BINHOCHY
BOJIOTICTh IOBITPSE;

2) s3agaui Ha aHani3 rpadikiB i3ompornecis
Ta NOOYIOBY 1X ¥ PISHUX CHCTEMaX
KOOPAMHAT; 0O4uCNeHHs 3a rpadikom
3aJICKHOCTI THCKY a3y Bin #oro
00’emMy; poOOTH, BHKOHAHOI Ia30M;
aHaii3 rpadikiB TEIIOBUX MPOLIECIB;
aHasli3 fjiarpaMH po3TsAraHHs MeTaJiB,

3) 3apmaui, siki nependavaroTh 00podOKy Ta
aHaJli3 pe3yJIbTaTiB eKCIEPUMEHTY,
300paxenux Ha poTo-abo
CXEMaTHYHOMY PHCYHKY;

4) xoMOiHoBaHi 3amaui, A7Ist
PO3B’SI3yBaHHS IKHX
BHKOPHUCTOBYIOTBCS IIOHSTTS i
3aKOHOMIPHOCTI 3 KiIbKOX pO3AisiB

6
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__bazoBuii 3MicT HABYAIBHOTO
MaTepiany

Pe3yﬂbmamu HABYAHHA, WO CNIBEIOHOCAMbCA 3 8uMmozamu [lepacasrnozo cmandapmy ma
: HABYANIbHUX NPO2DAM

3nanneeuil komMnonenm -

JisinoHicHuti KoMnoHeHm

MOJICKYJIAPHOT (Pi3uKH,

TEPMOTUHAMIKH Ta MEXaHIKH;
CKJIa[IaTH [JIaH BUKOHAHHS
eKCIIepUMEHTIB, pO6OTH 3
BHMIPIOBANIbHEMU IPUaiaMH Ta
HpPUCTPOAMH, 30KpeMa KaIOPUMETPOM,
TEPMOMETPOM, ICUXPOMETPOM
pOOHUTH y3aralbHEHHS 00
BJIACTHBOCTEH pPEYOBUH Y PI3HUX

© arperaTHUX CTaHaX; pO3TalllyBaHHS, PyXY

Ta B3aEMOJIT MOJIEKYJI 3aJIEXXHO Bijl CTaHy
PEUYOBHHY.

Lt
H L '

EJEKTPOTUHAMIKA

OCHOBH €JIEKTPOCTATHKH.
Enextpuununii 3apaa. 3aKoH
30epeXeHHS eNEKTPUIHOrO 3apsny.
3akoH Kynona.

Enexktpuune none. Hanpyxenictb
enekTpuyHoro nous. IpuHuun
CYIIepHO3UIIIT NOJIiB,

Iposinnuku Ta ,uieJIeKTpHKH B

BJIeKTpOCTaTHT-IHOMy MOJi. % X0l 0

PoboTa esieKTpUIHOrO MOJE «:B(TM

nepeMimmenHi sapsny. Iore

3HaTH, NOSCHIOBATH 1 IPAKTHYHO
3aCTOCOBYBATH:

SBHma i mpounecn: eneKTpusallis,
B3aEMOJIist 3apsUDKEHUX TiJ, ABa BUXH
€JICKTPUMHMX 3apsiB, BUIBHI HOCIT
3apsAAiB y MPOBiZIHHKAX, TIOJSPU3ALIIs

. IlieJIeKTpPIKiB', Iis eNEKTPUYHOro CIPYyMY,

PO3Ii3HaBATH MPOSBU €J1eKTPOMArHiTHHIX
SBHMIIY i IIPOLIECIB Y DPUPOJAL Ta IX
NpaKTHYHE 3aCTOCYBAHHA B TEXHilll,
30KpeMa eNeKTPOCTATHYHHAH 3aXHCT,
BUKOPHCTaHHA IPOBIIHUKIB T4
130J1TOpPiB, KOHAEHCATOPIB, Ail
eIIEKTPHYHOTO CTPYMY, BAKOPHCTAHHSA
MAarfHiTHUX BJIACTHBOCTEH pPeYOBHHH,
CIIEKTPOJTi3Y B TEXHII (100yBaHHA
JUCTHX METaJIiB, FAIbBAHOCTETA,
raibpBaHOILIACTHKA), €JIEKTPOMACHITIB,

3rigHo
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BazoBuii 3MicT HABYAJIBHOTO
‘Marepiany

Peszynemamu naguanns, wjo cnigsionocamecs 3 eumozamu Jepoicasno2o cmandapmy ma

HABYAILHUX npocpam

3naunesuil komnonenm -

MisneHicHuil KOMROHEHM

pizHurns norenuianis. Hampyra.
3B’S130K MIXK HANpPYrolo. i
HaIpYXEHICTIO OHOPITHOTO
eNEKTPHIHOTO HOJIA.
.Enextpoemuicts. Kongencaropu.
EnexTpoeMHICTh ILIOCKOTO
KOHZIeHCaTopa. 3 ¢ IHaHHs
KOHZECHCATOPIB. - e
EHneprist eneKTpH4iHOFO TIOJIA.
‘3akoHN NnocTiiHOrO CTPYMY.
Enextpuunuil cTpyM. YMOBH _
iCHYBaHHS ITOCTIHROTO eXeKTPUYHOTO
crpymy: Cuia ctpymy. 3akon OMa s
Jinseky Kona. Orip MpoBiAHUKIB.
IlocninoBHe Ta mapaielibHe 3’ €AHAHHS
npogigHuKiB. Enexrpopyiiitna cuna.
3axon Oma mya nosHoro kona. Pobota
1 IOTY)XHICTE €JIEKTPUYHOTO CTPYMY.
3axon Jxoyns-JleHna.
EnexTpHUHUH CTPYM Y Pi3HHX

CaMOIHAYKIiS TOLIO.
DynaamMeHTaNBHI JOCTiAHN:
1. Kynona, Hodde-Minnixera, I'. Oma,
X. Epcrena, A.-M. Ammnepa, M. ®dapanes.
OcHoOBHI IOHATTSA: SNEKTPUYHHUH
3apsf, eJeMEHTApHHU 3apsz, -
eNIEKTPOCTATUYHE IOJIe, HANIPYKEHICTD, .
NiHil HanpyKeHocTi (CHIOoBT NiHiT),
NPOBiHUKHA TA J1ENEKTPUKH,

| mieNeKTpHuYHAa IPOHHKHICTh PSHOBHHH,
pobota cHII eNEKTPOCTATHUHOTO IO,

MOTEHIlIaNbHA €HEPris 3apsAny.B . =... .
ENEKTPHYHOMY IO, ITOTEHITia; pi3HUIIS
NOTEHUiaMiB, HAPYTa, EIeKTPOEMHICTS,
€HEprisl 3apsAHKeHOro KOHAEH CaTopa, CHia
CTPyMy, €leKTPHIHHE OITip,
eNIeKTpopyLIifiHa CHJIa, HaANPOBIAHICTS,
BaKyyM, TEPMOEJIEKTPOHHA eMiCis, BjacHa
Ta AOMIIOKOBA MPOBIAHICTH
HaMiBOPOBIIHUKIB, €JIeKTPOHHA
NPOBIAHICTH METANIB, AUCOL{aIlis,
XiMivH#it eKBiBasIeHT, 10Hi3aLis,
pekoMOiHalis, [I1a3Ma, HeCAMOCTIHBHH 1
CaMOCTIAHUH pO3psAAM, MarHiTHa -
iHyKuig, cmiia AMoepa, ciia Jloperna,

eJIEKTPOABUTYHIB, KOTYLIOK
iHIYKTHBHOCTI, KOHAEHCATOPIB;
3aCTOCOBYBATH OCHOBHI IOHSTTS T
3aKOHH, IPHHIMITH, NPAaBAIA
eJIEKTPOANHAaMIiKK, hopMyH 11
BU3HaYeHHS (i3UYHUX BEIUYHH Ta iX

. OJNHHUUE, MareMaTH4H1 BUpasu 3aKOHIB

eNeKTpOAHHAMIKH;
BH3HAYATH MeXI 3aCTOCYBAaHHS 3aKOHIB
Kynona sa-Oma;

. PO3PI3HATH: NPOBIAHUKY i ICTEKTPUKH,
TIOJIAPHI ¥ HEMOJSPHI AieNEeKTPHKHU, BUIH

MArHeTHKIB, HECaMOCTIHHMH 1
CaMOCTIMHHI po3psA/ad B ra3ax, BJacHy Ta
JOMIIIKOBY ITPOBITHICTH
HaIiBITPOBIIHUKIB;

ITOPIBHIOBATH BJIACTHBOCTI MarHiTHOTO

HOJIf, €JICKTPOCTaTUYHOrO T4 BUXPOBOTO

eNIEKTPHIHUX IOJIB;

po3B’s13yBaTu:

1) pospaxyHkoBi 3aaul, O BUMAralTh
3aCTOCYBaHHS (PYHKIiOHAIBHUX
3UIeXHOCTEN MIXX OCHOBHUMMU
GI13MYHUMH BeTHYAHAMY, Ha:
B32€MOJII0 TOYKOBHX 3apsiliB

1 3 opurinanom
3rigHo Y r—
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ba3oBHii 3MicT HaB4a/ILHOTO
marepiaay

Pesynomamu naeuanus, wjo cnissionocamoeca 3 gumozamu Jlepaicasnozo cmandapmy ma
HABYAIbHUX NPOSPAM

3uannesuii xomnonenm

Misnvuicnuit xomnonenm

- Enextpuyunuii ctpyMm y posunHax i
po3nUIaBax eaeKTPoNiTiB. 3aKoHu. .
€JIEKTPOJIi3y. 3aCTOCYBaHHS
eNeKTPONi3y.

Enextpuunuii cTpym™m y rasax:
HecamocTiitauit i camocriiinuii
pospsau. IloHaTTs mpo miasmy:

-~ Enextpuunuii ctpym y BaKyyM1
Enextpuunuii crpym y :
HariBnposigHMKax. BnacHa ta
JOMIIIKOBA. €JIEKTPOTIPOBIHHICTS."

HaIiBNPOBIAHUKIB. 3aI€XHICTh. OLIOPY .

HaNiBNPOBIAHMKIB BiJl TEMIIepaTypH.
EnexTpoHHO-AipKOBHIi Hepexin.
HanisnposigunukoBuii xiox.
Tpanzuctrop.

MarniTHe noJe, eﬂeKTPOMaFHlTHa
inayknis.

B3aeMonis crpymis. MarHiTHe nosne.
MaruitHa iayxuis. Cana Amnepa,
Cuna JlopeHua.

Marunithi BJIaCTI/IBOCTl PEYOBHH.
MarziTHa NPIEHRIICES :

MarHiTHa HPOHUKHICTb, eIeKTPOMAarHiTHa -

THAYKIA, IHAYKIIHHEA CTpYM, MarHiTHIH
notik, EPC iaaykuii, enektpoMartitae
ToJe, CaMOIHAYKIIiA, iHAyKTHBHICTS, EPC
CaMOIH/IYKIIi1, eHepTis MarHiTHOro 1O,
IneanizoBaui MmoaeJti: TOUKOBHH
3apsifl, HECKIHYeHHA plBHOMlpHO
3apSDKeHA TUIONIKHA. - -
3akonn, npmumnu, npamma,
rinoresn: 3aKoHU: 30epeXKeH .
CIIEKTPUIHOTO 3apsAny, Kynona, Oma (mm

| ALnaHKH Ta moBHOTO. eneKTpanoro KOJIa)

Jixoyng-Jlenna; enempom:;y, A
€NEKTPOMATHITHOT IHXYKIIT; IpUHIMIT
CYHEPNIO3ULIT eNEKTPUYHUX [TONiB;
IpaBuiIa: CBepaiuKa (paBoro FBHHTa)
niBoi pyxu, Jlenna; '

rinoteza AMmepa, rifnoresa -
Maxcgenna. .

Teopii: ocroBu KackuyHOl
€NIEeKTPOHHO] Teopil, Teopii
€leKTPOMArHiTHOro OIS, '

IpakTHune 3acTocyBaHHsA
TEOPETHYHOI0 MaTepiaay:

2)

(3actocyBanns 3axony Kynouna);
HanpyXeHiCTh IOJIsI TOUKOBOI'O
3apsany, NPOBIIHOL KyJIl, IPUHITAI
Cynepno3uiil; Al eneKTpUIHOTo
TIOJIS Ha 3apsA; JIEKTPOEMHICTE.
IUTOCKOTO KOHJIeHCcaTopa, 3’ €THAHHS
KOHJIEHCATOPIiB, EHEPTiio 3apAIHKEHOro
KOH/ICHCATOpa; PO3PaXyHOK
enempuqnux Kin (y T.4. 3M1manux
3’€{HaHb HPOBIIHUKIB) I3
BUKOpUCTaHHIM 3akoHiB OMa;
poboTY, MOTYXHICTh Ta TEMIOBY IjI0
€IEKTPHYHOTO CTPYyMY; NPOXOIKEHH S
ENESKTPHYHOTO CTPYMY HEpPE3
€JIEKTPOJIITH; BUSHAYECHHS HAaIpSIMYy Ta
MOJYJIA BEKTOpa MarHiTHOL iHXYKIiT;
cuu AMnepa, cunu Jlopenna, EPC
IHIYKIiT B pyXOMHX NPOBiTHHKAX, HAa
3aKOH eJIeKTPOMarHiTHoOl iHAYKil,
EPC camoinaykiii, eHepriio
MAarHiTHOro NOJsA MPOBiTHUKA 31
CTPYMOM;

3agadi Ha a”aii3 rpadigHoro -
300pakeHHs eIAEKTPOCTATUIHOIO Ta
MartiTHOro IIOJiB, 3aCTOCYBAHHS

BHKOPDHCTaAHHA €JCKTPOCTATHEHOI'O

3 opurikanom
3rigHo .
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Ba3oBuii 3MicT HABYAJbLHOTO
maTepiaay

Pezynomamu Hasuauua, w0 Cnie8iOHOCAINGLCA 3 sumozamiu [lepocasnozo cmandapmy ma a

HABYQNbHUX NPOZPaM

3uannesui komnonenm .

Hisnvricnuit komnonenm

eJIeKTPOMATHITHOT IHAYKIii. 3aKoH

| enexTpoMarniTHOI iHAYKLUIT. [Ipasuno

Jlenna. SBunie caMoOiHZyKIIil.
InnyxrusnicTs. EHepris MaraiTHoro
IOJISL. ' S

3aXUCTY, 130JATOPIB Ta NPOBITHHUKIB,
KOHJI€HCATOPIB, Nl ENEKTPUYHOTO CTPYMY,
3aKOHIB CTPYMY I PO3PaxyHKY. -

- eJIEKTPUYHHUX K, EJIEKTPOITi3Y, MIa3sMU. B

TEXHili, BUAIB CAMOCTIHHOrO po3pAdy,. .
pyXy €IeKTPHYHUX 3apsiB B. :
€IEKTPUIHOMY 1 MarHITHOMY -NIOJISAX,. ..
MarHiTHHX BJACTHBOCTel pEeYOBHHH
TOLL[O; IPHHUMIT i BUMIPIOBAIBHHX. -
NpUIaliB Ta TEXHIYHUX IIPUCTPOIB: . - .

| €IIEKTPOCKOIL, eNEKTPOMETP, KOHACHCATOP,

Ioxepena cTpyMy (akKyMyJsTop, - .
raJIbBaHIYHHIM eIeMEHT,; TeHepaTop); .
€JIEKTPOBUMIPIOBAJIbHI IIPUIIANH - -

| (amMniepmeTp, BOJIBTMETP), CTIOXKMBAYI

CTpYMY (RBUI'YHH, PE3UCTOD,
eNIEKTPOHArPiBaNbHI IIPUIIAIHI, TIABKI
3an00>KHHUKH, PEOCTaTH ), €eKTPOHHO-

3akoRy OMa, 3aJIeXHOCTI OHOPY
METANEeBOro MPOBIJHUKA T
HANiBIPOBIAHHAKA BIJ TEMHEPATYPH,
BOJIBT-aMIIEPHY XapaKTePHCTUKY
HAMIBIPOBIAHAKOBOTO Ji0Aa;

3) 3apgaui, saxi nepexbauaiote 00poOKy Ta
aHaJi3 pe3ynbTaTiB eKCIEPUMEHTY,
300paxxenux Ha ¢oTo abo
CXEeMATHYHOMY PUCYHKY;

4) xom0OiHoBaHi 3ajayi, Ans
pO3B’s3yBaHHS SIKUX
BHKOPHCTOBYIOTHCSH TIOHATTH 1
3aKOHOMipPHOCTI 3 MEXaHiKH,
MOJIEKYApHOT (i3MKK T
eJIEKTPOIMHAMIKH;

CKJIAJATH TJIaH BUKOHAHHS

eKCIIEPUMEHTIB, pobOTH 3

BHUMIpIOBIbHUMH TIPUJIaJaMHA T

IPUCTPOSMH, 30KpEMa eIEKTPOCKOTIOM,

eNIEKTPOMETPOM, KOHAEHCATOpaMu,

JDKEpenaMu CTpyMY, IepeTBOPIOBaYaMu

CTPYMY, IpUNaZaMy A8 BUMIPIOBAHHS

XapaKTEPUCTHK CTPYMY, CIIOKUBaYaMu

CTPYMY, €JIeKTPOMArHiTOM, CONEHOIN0M;

pPCOUTH y3aralpHEHHS MO0 HOCITB
' 10
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ba3zoBuii 3MicT HaBYAIBLHOrO
‘marepiajy

Pezynomamu nasuanns, wo cnigeionocamoca 3 eumozamil [epoicagrozo cmanoapmy ma
HABYANbHUX NPOZpam

3nannesuii komnonenm -

Hianvricnuti komnonenm

eNEeKTPUYHOTO 3apsiAy B Pi3HUX
CepeLOBULIAX; MATHITHUX BIaCTHBOCTEH
Pi3HHX PEYOBHH.

. KOJINBAHHSI I XBWIL. ONTUKA

Mexaniuni KoaHBaHHSA i XBHII.
Koausanshuii pyx. BinbHiI Mexauiydi
KOJIUBAHHA: . ["apMOHi4HI KOJTHBAHHS. .
3MileHHs; aMIUTITY A, NepioA, YacToTa
i (paza rapMOHIYHHX KOJUBaHb.
KonuBaHHs BaHTaXy Ha NPYXKHHI. °
HutaHuii MasTHUX, Epiod KOJUBAHE. ..
HUTSHOTO.MasiTHHKA. IlepeTBopenns

| eHeprii Ipy rapMOHIYHUX KOJUBAHHAX.

Bumymieni MexaHi4Hi KOJIMBAHHS.
SBuine pesoHancy.

IommpeHHs KONMBaHb y npyxc}mx
cepenopuinax. Ilonepeusni ra
[O300BXH1 XBUJi. JIOBXHMHA. XBHIII.
3B’ 530K MIK JIOBXHHOIO XBUII,
HIBH/KICTIO il IMOLIYPEHHS Ta NepiojoM
("yacToTor0).

3BykoBi xBuii. [IIBuakicts 3ByKy.

. o s . ‘.r,/
['yuHiCT H IHTEHCUBHICTH 3BYKY. : /.0

3HATH, NOSCHIOBATHU 1 IPAKTHYHO -
3aCTOCOBYBATH. . '

-. SIBmIya i mpouecH: KOJMBAHHS TiNla Ha -

HUTI Ta NPY)KHHI, PE30HAHC, MOIMMPEHHS

'KOJIMBaHb y.MPOCTOPI, BIAOUBaHHA XBUIIb,

NpsSMOJIiHIlHE IIOMMpPEHHS CBITHA'B
OIHOPITHOMY CEepEIOBHILi, YTBOPESHHS
TiH1 Ta THBTiHT, MiCIYRE Ta' CORSYHI < .~
3aTCMHEHHS; 3aIOMNISHHS CBIT/Ia Ha MeXi
ABOX CEPE/IOBHUIN; CKIHYEHHICT " " .
IIBUJKOCT] IOMKPEHHS CBiTHal .
pafioXBWIb TOLUO.

Dyunaamentanbui fociign: I'. Tepua;
I. Herotona, . [Tyntos Ta B. Pentrena.
OcHOBHI NOHATTA: rapMOHIYHI
KOJIMBAHHS, 3MIIUEHHS, AMIUTITY 13,
neg;o,u acroTa i dasa, pe30oHaHC,

ep
& I(Oa . -
Bﬁ’gﬁi 3BYKY, T'Y4HICTB #
ﬁTGHCM\BHM 3BYKy, BUCOTa TOHY. 1

PO3NI3HABATH NPOSBY KONHBANBHUX 1
XBWJILOBUX (30KpeMa CBITJIOBHX ) SIBHIN i
NPOLECIB Y MPUPOJI Ta IX NPaKTHYHE
3aCTOCYBaHHA B TEXHi|, 30KpemMa

- TIOUIMPEHHS HOMEPEYHHX 1 O30BXKHIX

XBYJIb, TPAKTHYHE 3aCTOCYBaHHS 3BYKOBHX
Ta yNBTPa3BYKOBHX XBHJIb Y TEXHIlL,
BHKOP#ACTaHHA €JICKTPOMATHiTHOTO
BHUITPOMiHIOBaHHS PI3HUX [ialla3oHiB,
3aCTOCYBAHHA ABULI iHTEpdepeHILil,
mudpakiiii Ta nonspuzauii cBiTia,
BHKOPUCTaHHS JIIHIHYaCTHX CIEKTPiB;
3aCTOCOBYBATH OCHOBHI NOHSTTA Ta
3aKOHH JJI KOJIMBAIBEHOTO PYXY i
XBUJIOBHX NIPOLECiB, QOPMYJIH JUIA
BU3HAYEHHS (i3UYHUX BEJUYHH Ta X
OJMHHKITG, MATEMATUYH] BHPA3H 3aKOHIB;
BH3HA4YaTH MEXi 3aCTOCYBAHHS 3aKOHIB
reOMETPHYHOI ONTHKH;

TIOPIBHIOBATH OCOOUBOCTI KOJIMBAHB Ta

Bucota ToHY i TeMOp 3BYKY. IHdpa- 1;5 B
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_ba3oBuii 3MiCT HaABYAJLHOTO
marepianay:

Pesynomamu naeuanna, wo cnissionocamuocs 3 eumozamu JeporcagHozo cmanoapmy ma

HABYANLHUX NPO2PaM

3naunesuit komnonenm

Hisnonicnuti komnonenm -

YIALTPa3BYKH.

EnexrpoMartirii kosuanus i
xsuIi. BinbHi1 enexTpoMarHithi
KOJIMBAHHS B' KOJIMBANLHOMY I(OHTypl
ITepeTBOpeHHs eHeprii B N
KOJIUBAILHOMY KOHTYpi. BiiacHa -
4acToTa 1 FIepioA eNeKTPOMAarHiTHHX
KojmBaHb. Popmyna TomcoHa.

BuMymieHi eneKTpuYHi. KOJIHBAHHS,
3MiHHUH eNeKTPHUHMA CTPYM.. . |
I'eHepaTOp 3MIHHOT'O.CTPYMY.
Enextpuynuii pe3osasc,

T'paHC(bopmaTop HanumI
nepe,uatn eNeKTpOoeHeprii Ha BeJnKi -
BizcTaHi. :

EnekTpoMarHiTHe noie.
EnexTpoMarsiTHI XBUJII Ta MIBHJKICTh
ix momupenns. Hlkana -
€NeKTPOMAarHiTHUX XBHUJIb. BnaCTnBoc:Tl
eNEKTPOMATHITHOTO BUIIPOMIHIOBAHHA
PI3HHUX JIlalla30HiB.

Onrtuka. [psmoninidinicts
MOIBPEHHS CBiTNIa B onﬂopi,uﬂomy

TeMOp 3BYKY, iHppa- Ta yNbTpa3ByK,
BiJIbHI Ta BUMYIIEH] eJIEKTPOMArHiTHi
KOJIMBaHHS, KOIIMBATLHUIN KOHTYD,
3MIHHMH CTPYM, HifOUi 3HAYEHHS HAIPYTy
1 CUJH CTPYMY, - aKTHBHUH, IHAYKTHBHMUIA
Ta EMHICHUI{ ONIOPH, po6OTA i TOTYKHICTH
3MIHHOTO CTPYMY, PE30OHAHC; - .. .. . .
aBTOKOJIMBAHHS, aBTOKOIMBANIBEHA -

CHCTEMa, Nepiof (YacToTa) BiMbHUX . < & =i -

€JIeKTPOMarHiTHHX: KOJIMBAHb:B -+ - -
€NeKTPUIHOMY KOHTYpIi, eNeKTPHIHHI .
pe3oHaHc, 3MiHHUH eJleKTpH‘-IHI/IH CprM
KoediieHT TpaHchopManii, - :

' eJIeKTPOMaFHlTHl XBI’IJII, ONTHYHA CHJia Ta

(GOoKyC JiH3H, TOKA3HUK 3AIOMIICHHS;
IIOBHE BiAOUBAHHI, JKepena -
KOrepeHTHOr0 BANIPOMIHIOBAHHS,
iHTepdepenuis, audpaxuis; gmcnepciﬂ,
HOJpU3allis CBITIA.
IneanizoBani Mmoaeni: Matemarimunuit
(HI/IT}IHHH) MasITHUK, 17eaiibHIM
ST PIH KOHTYP.

MIHIUIH: DIBHAHHS

\\ FAPMOHIYHUX KOJIMBAHb,

XBUWJIb PI3HOI MPHPOAM, CHEKTPU
BUIIPOMIHIOBaHHS Ta ITOTTIHHAHHS,;
PO3PI3HATH: ONEPeyHi Ta MO3TOBKHI
XBHIIi, BUIIPOMIHIOBAHHSA PI3HHX
Jlianas3oHiB;

pO3B’A3yBATH: -

1) pospaxyHKOBi 3a/1a4i, 33aCTOCOBYIOUH
(YHKIIOHANTBHI 3AJIEXKHOCTI MK
OCHOBHMMH ()i3YHHMU BEITHIHHAMY,

_ Ha: 3AJIeXKHICTH NEpioAy BIAaCHUX
KOJIUBaHb BiJl [1apaMeTpiB CHCTEMH;
3aKOH 30epexeHHs eHeprii B
KOJMBAJTBLHOMY IIPOIleCi; rapMOHIYHI
KOJIMBAHHS, JOBKUHY XBUIi; 3aKOHH
reoMeTpUYHOl ONTUKH, GOopMYITYy
TOHKO] JIiH3H; iHTephepeHLio Ta
Au(PpaKkuio CBITIA; TpaHCchopMaTop;

2) 3anaui Ha agami3 rpadikis
He3aTyxar4duX (rapMOHIMHUX) Ta
3aTYXarO4HX KOJIMBAH, 3aJIeKHOCTI
aMILTITYAM BUMYIIEHUX KONUBaHb Bif
YaCTOTH 30BHIIIHBOI EePIOTUIHOT
CHJIH, 300paXXEHHS X0y CBITIOBHX
IPOMEHIB Ha MEXI ABOX NPO30PHX

BI/IMlpIOBaHHFI . i 9;,; 3@&% MOAHiHHOrO MOIKUPEeHHs CBiTIa CEepPENOBHUIL; 300paXkeHb, OTPHMAHUX
. (= ngﬂ oy
b et 5
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Basopuii 3micT HAaBYAJALHOrO
‘MaTepiany

Pesynomamu naeuanns, wo cniegionocamscs 3 eumozamu Jlepacaenozo cmanoapmy ma
HQBYATBHUX NPOZPAM

Suannesuii komnonernm

HisnoricHuil komnonenm

3axosu BIIOMBAHHSA CBITIA.
TTo6ynoBa 300paxens, AKi A€ IIOCKE
J3epKao.

3aK0oHU 3aJIOMJIEHHS CBITIA.
AGcosoTHHI 1 BITHOCHUH ITOKa3HUKA
sayiomiieHHs: IToBHe B1OONBaHHA.

Jlinza. OnTHu"a cuna JiH3y.
dopmyiia ToHKOT inzu. [To6ynosa
300paxKeHb, SKi Ja€ TOHKA JIiH3a.

Tutepbepennis ceitia Ta i
MPaKTHYHE BaCTO()yBaHHﬂ

HAudpaxuis ceitna, }In(ppalcumm
I'PATKH Ta.1X BUKOPHCTAHHS AN

" BH3HAYEHHS JOBXHHH CBITJIOBOI XBHJII.

Rucnepcis ceitina. Henepepsunii i
minifyaTuit cnexrpu. CnexTpansHuii
aHaJIi3.

Ionspusanis csitia.

B OJHOPIZTHOMY CepelOBHIILI,
HE3aJIeXKHOCTI IIOMUPEHHS. CBITIIOBHX
Iy4KiB, 3aKOHH BiJIGHBaHHA Ta

| 3AIOMJICHHS XBHUJIb, YMOBU. BHHUKHCHHS

iHTep(bepeHuiﬁHoro MaKkCHMyMY Ta

Honnepa.
Teopii: Lot At aman e

IIpakTHuHe 3aCTocyBaﬂuﬂ ’, S
CNeKTPAYHOL eHEPTii Ha BiACTalb,
nepezaada-iidopmaiiii 3@ goHOMOro0
€JIEKTPOMArHiTHHX XBUJIb; pagionoKallis,
BUKOPUCTAHHS €JIEKTPOMArHITHOT'O
BUITPOMIHIOBAHHS Pi3HAX HiaIa3oHiB,
3aCTOCYBAHHS SBHIL IHTepQepenii,
Audpaxuii Ta noyispH3anii citna,
BUKOPHCTAHHA JIiHIHYAaTHX CIIEKTPIB,
cnemanmnu aHams

« \
aH:«mcm I{}r

.“ /CTPW&“Tpa ?

MiHIMYMY; npuHiun [rolirexca, . TIPARLAT

. OCHOBH Teopu GJIBKTPOMaI‘HlTHOF() HOJIH .

3a JIOIIOMOr010 MJIOCKOro A3CpKajia Ta

TOHKOI JIIH3H;

3) xoMmOiHoBaHi 3anadi, 11
PO3B’A3yBaHHA SIKHX
BHKOPMCTOBYIOTHCS TIOHSTTA 1
3aKOHOMIPHOCT] Pi3HMX PO3ALNIB
bi3uKy;

aHai3 pesyNbTaTiB eKCIEPUMEHTY,
306paxkennx Ha ¢oTo abo
CXeMaTHYHOMY PUCYHKY;

“CKMIaaaTy 1A BUKOHAHHA JIOCHIIIB Ta

EKCTIepUMEHTiB, pOOOTH 3

" BUMIpIOBaILHUMH NpUIaJiaMU Ta
IPUCTPOSIMH, (30KpeMa, TIJIOM Ha HUTILI),

FEHepaTOpOM Ha TPaH3UCTOPI,
TpaHC(HOPMATOPOM, JKEpeIaMu CBITIA,
FJIOCKHM J3€PKajioM, JIIH3010, NPO30pPOIO
ITOCKOIapaleNbHOO TACTHHOK),
nudpakiiHEMHU rpaTKaMH.

- “4). 3apadi, Axi nepeabagaoTh 00poOKy Ta

UAOKYHBRTGO0ITY | o )

3 opurivanom
- 3rigHo
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baszosnii 3micT HaB4aJILHOTO
marepiaay -

Pesynomamu nasuanns, wo cniggionocsmucs 3 gumozamu depacasnozo cmandapny ma
HAGUATIbHUX NPOZPAM

3uannesui xoMnonenm

MianvHicnui KomMnoHenm

panpionpuiimay, OKyJIsipH, ¢oToanapar,
NpoexuiifHuii anapar, syna, MiKpockorl,
CBITIIOBOJ, CIIEKTPOCKOIL.

KBAHTOBA ®I3HKA. EJIEMEHTHU TEOPII BI

ZLHOCHOCTI

Eaemenrn Teopii BixHoCHOCTI..
Hpunuunu (nmocrynarty) Teopii
BifiHOCHOCTI EitHiuTeiina,

PensaTuBicTChKHN.3aK0H JOAABAHH -
IUBUAKOCTEH.- B3aeM03B’ 430K MacH Ta .

eHeprii. . - :
Citsosi keanTs. Tinotesa
Inanka. Crana Thianka. KBaHTH CBiTIA
(boTonn). S :
DdortoedekT Ta excnepnMeH‘ra.nbno
BCTaHOBJIEH] Or0 3aKOHH. PiBHAHHS
Einmreiina s gotoedekrty.
3acrocyBanust HoToedexTy B TEXHilli.
Tuck csitna.
ATOM Ta aTOMHE S11pO. ‘
Jocnin Pesepoopna. Snepua

Bopa. BunpominioBaHss ta
[IOTJIMHAHHA CBiTJIa ATOMOM.

3HaTH, NOACHIOBATH i NPaKTHYHO. + - -
3aCTOCOBYBATH: - : :
Sleniua i npouecu: pyx e.uemeHTapan
YaCTHHOK Y- HPHCKOPIOBAYaXx;, BIAKPHTTS
CIEKTpATLHAX JIiHil; PALi0aKTHBHOCTI;

| i30TOIH, BTPaTa METAAMK HEFATHBHOTO. -

3apsay IPU ONPOMIHEHH] CBITIIOM, -.
3aJIEKEICTL €Hepril. (OTOCNEKTPOHIB Bifl-
YacTOTH CBITJIA | He3aleKHICTE. il HOro
IHTEHCHBHOCTI, Tudpaknis GoTowis Ta
eJIeKTPOHIB.

DyHRaMeHTANBHI JOCHIIHN:
A. Cronerosa; I1. JleGesiena;
E. Pesepdopna; A. Bexkepens.

OcHOBHI NOHATTA: . KBAHTH CBiTHA

| (doTonn), poroedext, uepBoHa Mexa

(doToedeKTy, THCK CBiTIa, i30TOIH,

nﬁ@‘ IIPOMiHIOBaHHS, KBAHTOBMI
Mﬁ BUIIPOMiHIOB2HHS 1 IOTIIMHAHHS

Ip KTUBHICTb, anb{a- i 6eTa-4acTHHKHY,

po3n13HaBam HpOSIBI/I KBAHTOBHX SBHII{ 1
npouecu_; y HpHpO,I[l Ta iX OPaKTH4YHE

"3aCTOCYBAHHS B TEXHII, 30KpeMa daKTiB,

IO MIATBEPKYIOTh BHCHOBKH
CrieiiabHOT Teopii BI/IHOCHOCT; ABHILL,
IO DiATBEPIKYIOTH KOPIYCKYJIIPHO-

. XBHJTHOBHH XyanisMm BIIaCTHBOCTEH CBIT/a;

BHKOPHCTAHHS 3aKOHIB (oTOedheKTy B
TeXHili, METOMIB CIIOCTEPEIKEHHS 1
peecTpail MiKpO4aCTHHOK;
3aCTOCOBYBATH OCHOBHI ITOHSATTS Ta
3aKOHH ClelialbHOl Teopil BITHOCHOCTI,
Teopii poToedekTy, Teopii OynoBH aroMa
Ta AApa, GopMyIH A BU3HAYEHHSA
(hI3HYHKMX BEJIUYUH Ta IX OHHMIIb;
MATEMATHYHI BUPA3¥ 3aKOHIB,;

'PO3PI3HATU: BUAM CHEKTPIB,

PanioaKTHBHOCTI;
TOPIBHIOBATH OCOOJIMBOCTI TPEKiB
MIKPOYACTHHOK ¥ €EKTPHYHOMY 1.

3 opuridanoMm
3rigHo




BazoBuii 3MicT HABYAJIBLHOTO
‘mMarepiajy

Pezynomamu naguanns, o cnisgionocamecs 3 eumozamu Jepricagnozo cmandapmy ma
HABYANLHUX NPOZPAM

3unannesnlt kKoMnonenm . ¢

LisnoHicHuti KOMNOHEHM

Jlazep.
Cxknan A7pa aToMa. [30T0M1IH.

Enepris 38 3Ky aroMuEuX axep. SaepHi

peakuii. [Toain snep ypany. Anepuuii

peaktop. TepMosaepHa peakitis.
PanioaktusHicTh. Anbga-, 6eta-, -

| raMMa-BHITPOMiHIOBaHHS: Meroan

peecTpalii i0HI3yOHOro

BHIIPOMIHIOBAHHS.

CBiT}Ia aTOMaM#, IHAYKOBaHE
BUIIPOMiHIOBaHHS; NPOTOH, HEUTPOH, *:
SIICPHI CHITH, pafioakTHBHMIT po3maz,
InepioA NiBpo3nazny; eHepris 38’s13Ky
aTOMHUX sep; AedhekT -Mac,

.| eHepreTHUHII BUXIT SZEPHHX peaxuiii;
JIaHIIOrOBa ﬂjlepua peaKm;I KpHTHqHa

maca.: e e MM e
I)]eamsonam Moae.i: nnaHeTapHa
MOJIeJIb aTOMa, TIPOTOHHO~ HeHT‘pOHHa
MOZENs sapa. : :
3akonu, npmmnnn, rinoresu: _
MOCTYJIaTH TeOPii BIIHOCHOCTI, 3aKOH .~
3B’53Ky MK MacoIO Ta €HEPri€ro, 3aKOHU
Gortoedekty, piBHgHHS EXdHINTEHHA [ -
dotoedexry, KBauTOBI noctynaTi bopa,
30epexeH s YUCIa HyKJIOHIB 13apsgy B-
SICPHUX peaKLiixX, 3aKOH paiioaKTHBHOIO
po3snany, rinmotesa IInauka.

Teopi'l" OCHOBH cneuianmo’f Teopi'l'

MAartgiTHOMY HOJSX; YTBOPEHHS Pi3HUX
BH/IiB CHEKTPIB, 3arajibHi 0COOIHBOCTI
HpoLeCiB, IO BiIOYBalOTHCA pH
paziocaKTHBHOMY PO3Mazi Aaep, YMOBH
BHHMKHEHHS JIaHIFOroBoi T2
TEPMOSIEpHUX peakuit; mpupoay ansbha-,
Oerta-, raMMa-BUIIPOMIHIOBaHb;
- PpOOHTH y3arajibHEHHS IIOI0
BJIACTUBOCTEH PEYOBHHH Ta MOJIS.
pO3B’sI3yBaTH:
1) pospaxyHKoBi 3ana4i, 3a0Tocoay}oqn
(GYHKIIOHATBHI 3AT€XKHOCTI MK
- OCHOBHMMH (i3MYHMMY BEIMYHHAMH, HA!
 PeNSATHBICTCHKUHI 33aK0H JOABaHHS
IIBHIKOCTEM, 3aCTOCYBaHHsA HopMyT
3B’A3KY MK Macoo, IMIIyJIbCOM Ta
SHEepTi€I0; 3aCTOCYBaHHS KBAaHTOBUX
nocrynaris bopa a0 nponecis
BUIPOMIHIOBAHHS Ta IOTJIMHAHHS eHepril
aTOMOM; 3aCTOCYBAHHS PiBHSIHHS '
Eitrmreiina wist goroedexry, ckinagaHHs
PIBHSIHB SAEPHHX peaKiliii Ha OCHOBI.
3aKOHIB 30€pesKeHHs; PO3paxyHOK HedeKTy
Mac, eHeprii 38’ 43Ky aTOMHHUX 47ep,
RHEPreTHYHOr0 BHXOAY SJIEPHUX peaKiiii;

3 cpurikanom
3rinHo




bazoBuii 3MicT HABYAJLHOTO
mMaTepianay

- Pezynomamu nasuanua, wo cnisgionocamocs 3 sumozamu [lepacasnozo cmanoapmy ma
HABYANIbHUX NPOZPAM

3nannesuli KomnoHexum

HisnvuicHuti komnonenm

doTtoedexry, Oynosa i BmacTHBOCTI
aTOMHHX sep, NOSCHEHHS NiHifYacTuX
CHEKTPIB BHIIPOMIHIOBAHHS T
NOIJIHAHHS, 3aCTOCYBaHHA JIa3epiB,
A/iepHa eHepreTuKa, IPHHIAII Al
BUMIPIOBAIBHUX IIPUIALIB Ta TEXHIYHHX
IPHUCTPOIB: POTOEIEMEHT, IPUCTPOIB AN
peecTpauii 3apsPKeHUX YaCTHHOK, J1azep,
SIIEPHUH peaKTop. .

2)

3aCTOCYBaHHS 3aKOHIB 30€peKeHHA
IMITyJIBCY Ta eHeprii 10 OIUCY 31TKHEHE |
MIKpOYaCTHHOK; 3aCTOCYBAHHS 3aKOHY
PaJlioaKTUBHOTO pO3KaLy, BASHAYCHHS
epioqy HiBpo3nazgy;

3a/1a4i Ha aHani3 rpadikis 3MiHK KiTBKOCTI

* pafloaKTUBHHUX SJEP 13 9aCOM, CXeMU

3)

4)

€HEePreTUIHHX PiBHIB A/ NOSCHEHH S
IOrJIUHAHHSA T4 BUIPOMIHIOBaHHS CBITJA,;
KOMOiHOBaHi 3aaui, JUIsl pO3B’I3YBaHH
SKHMX BUKOPUCTOBYIOTHCS MOHATTA 1
3aKOHOMIPHOCTI Pi3HHX PO3JIJIB (PI3UKH;
3aj1ayi, sKi nepe6avaoTh 0OpoONEHHS Ta
aHaini3 pe3yJbTaTiB €KCIIEPUMEHTY,
306paxeHUX Ha (HoTo abo cXeMaTUIHOMY
PUCYHKY, 30KpeMa I10J0 BH3HAYEHH
XapaKTEPUCTHK CIEMEHTAPHUX YACTHHOK
abo szep 3a GporozHIMKaMH X TPEKiB
(30KpeMa B MarHiTHOMY TOJIi);

CKJIaJJaTH IIaH BUKOHAHHS JOCHI/IIB Ta
~ eKCIIEpHMEHTIB, pOOOTH 3

BHMIpPIOBaNbHHMH TPUJIAJaMH Ta

PUCTPOSAMH, 30KpeMa (OTOSIEMEHTA.

Q-
{}%fmpemop JlefapTaMeHTy

3aralbHOI CepeAHbOo] Ta KOUIKIIBHOI OCBi

"3 opuridanom
3rinKHo

IO. T". Kononeuko
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