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IPOTPAMA CIIIBGFEHT

3 ®I3UKU

rany3b 3HaHb 07 VYnpaeninna ma aOMiHICmMpy6anHs
28 Ilybniune ynpaeainHsa ma aOMIiHICMpPYEaHHA

08 Ilpaso
23 CoyianvHa poboma

CIIEITiaNbHICTh 071 Obnix i onod0amKyeaHHA
281 Ilybniune ynpasninHa ma aOMIHICMPYEAHHS
081 Ilpaso
231 Coyianvra poboma

ocsiTHs mporpama Q0n1ik 1 0nodamKyeaHHs
ITybniune ynpasainHa ma aOMIHICMPYSaHHS
IIpaso
CoyianeHa poboma

dbopma HaBUAHHA OeHHA

JUTSL BCTYTIHMKIB 1715 3100y TTS CTYILEHSI MOI00ui020 baxanaspa, baxkanaspa

Ha OCHOBI NOBHOI 302a/lbHOL cepedHbOl 0C8IMU,
0C8IMHLO-KBANIPIKAYITHO20 PIBHA MOLOOUIO20 cheylanicma,
0CBIMHLO20 CMYNEHs MOI00u020 bakanaepa,

0CEIMHLO-NPOPECiiNO20  cmyneHa — (axoeo2o0  MOROOULO2O
baxanaspa -

KponﬁBHHuBKHﬁ — 2023
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I. MIOACHIOBAJIBHA 3AIINCKA

[Iporpamy s mpoBeneHHs cmiBOeciiu 3 (i3uku po3poOJIeHO Ha OCHOBI
[Iporpamu 30BHIIIHBOTIO HE3AJIEKHOTO OLIIHIOBAHHA 3 (DI3UKH, 3aTBEPI’KEHOI HAKa30M
MinictepcTBa ocBiTH 1 Hayku Ykpainu BiJ 26.06.2018 No 696 «IIpo 3aTBepmKeHHs
IporpaM 30BHILIHBOTO HE3AJIEKHOTO OL[IHIOBAaHHS pPE3yJIbTaTiB HABYAHHS, 3100yTHX
Ha OCHOBI IMOBHOI 3arajbHOI CEPeHBOT OCBITH.

[Iporpamy 30BHIIIHHOTO HE3aJEKHOrO OLIHIOBaHHA 3 (DI3UKM YKIIAJEHO Ha
OCHOBI YMHHHMX HABYAJIBHUX Tporpam: 3 Qi3uku s 7-9 KiaciB 3akiajiB 3araibHOl
CepeHbOi OCBITH, 3aTBEPJHKEHOI Haka3zoM MIHICTEPCTBA OCBITH 1 HayKH YKpaiHu
Ne 804 Big 07.06.2017 p. Ta HaBuampHux nporpam mias 10-11 knaciB 3aknaniB
3arajgpHOi CcepeqHbol OCBITH 3 (i3uku (piBeHb CTaHAApTy, NPOdUILHUN PIBEHB)
aBTOPCHKOr0 KOJIEKTUBY Mif KepiBHULTBOM JlokTeBa B.M., 3 ¢izuku 1 acTpoHOMIi
(piBeHBb cTaHIAPTY, NPOMUTFHUIN PIBEHb) aBTOPCHKOTO KOJEKTHUBY i KEPIBHULITBOM
JIsmenka O.l., 3aTBepmkeHHMX HaKa3oM MIiHICTEpCTBA OCBITHM 1 HayKu YKpaiHu
24.11.2017 Ne 1539 «Ipo naganus rpudpy MOH HaBuanbHUM nporpaMam 3 (Qpi3HKH 1
actpoHomii st yuHiB 10-11 kmaciB Ta moibChkoi MOBH i yuHiB 5-9 Ta 10-11
KJIaciB 3aKJIaiB 3arajbHOI CEPEIHbOI OCBITH.

Martepian mnporpamMy 30BHINIHHOTO HE3aJEKHOTO OIHIOBaHHS 3 (Pi3uKH
MOJIJIEHO Ha II'SITh TeMaTWUYHUX OJyiokiB: “Mexanika”, “MonekynspHa ¢izuka Ta
tepmoauHamika”, “Enexrpoamnamika”, “KonuBanus 1 xBwii. Ontuka”, “Enementu
Teopii BimHOCHOCTI. KBaHTOBa (i3mka”, sKi, B CBOI 4Yepry, pPO3MOIIIECHO 3a
KJIIOUOBUMHU €JIEMEHTaMHM 3MICTy (i3uyHOro ckjagHuka Kypey «@Dizuka 1
ACTPOHOMISD» JJIs 3aKJa/1iB 3arajibHOi CEPEIHbOI OCBITH.

CuiB0eciza — ¢dopma BcTynmHOro BUNpOOyBaHHs, siKa rependayae OIiHIOBAHHS
3HaHb, YMIHb Ta HaBUYOK BCTYIIHMKA 3 OAHOrO, JIBOX a00 TpbOX IPEIMETIB
(cKMamoBUX, MJUCIMIUIIH). 3a pe3ylbTaTamMu CIIBOECITM BHUCTABISAETHCS OJIHA
MO3UTHUBHA OIliHKA 3a mmKajgow 100-200 (3 KpokoM He MeEHIe HiX B OJWH Oai) abo
YXBATIOETHCS PIIICHHS PO HETATHBHY OLIIHKY BCTYIMHHKA («HE3a0BLIILHOY).

VY3arajgbHEeH1 BUMOTH JI0 PIBHS ITIITOTOBKH YYaCHUKIB CIIBOECIH:

- BCTAHOBJIIOBAaTH 3B 30K MDK SIBUIIAMU HABKOJHUIIHBOI'O CBITY Ha OCHOBI
3HaHHS 3aKOHIB GI3UKH, (YHIAMEHTAIBHUX (PI3MYHUX EKCIEPUMEHTIB  Ta
nabopaTopHUX PI3UYHUX AEMOHCTpAILil 1 EKCIIEPUMEHTIB;

- 3aCTOCOBYBaTHM OCHOBHI 3aKOHM, NpaBHja, MOHATTA Ta NPUHIMIH, IO
BHUBYAIOTHCS B Kypcl (DI3UKHU 3aKjIajiB 3arajibHOI CEPEIHhOI OCBITH;

- BU3HAYATH 3arajbHl PUCH 1 CYTT€BI BIJIMIHHOCTI 3MICTY (PI3MYHUX SBHII Ta
IPOIIECiB, MEXK1 3aCTOCYBaHHS (DI3UYHUX 3aKOHIB;

- BUKOPMCTOBYBATH T€OPETUYHI 3HAHHS JJI PO3B'SI3yBaHHS 3a/1a4 PI3HOTO TUITY
(SIKICHUX, pO3PaXyHKOBUX, TPa(piuHNX, EKCTIEPUMEHTATLHUX, KOMOIHOBAHHUX TOIIIO);

- CKJIaaTd IUIaH TMPaKTHUYHUX [IA 1100 BUKOHAHHS EKCIIEPUMEHTY,
KOPUCTYBATHCSI ~ BUMIPIOBAIBHMMH  TpWIAgaMHu, OOJagHaHHSAM,  00poOIaATH
pe3yNbTaTH AOCTIIHKEHHSI, y TOMY YHUCI1 3 ypaXyBaHHIM MOXHOOK, pOOUTH BUCHOBKH
I0JI0 OTPUMaHUX PE3YJIbTaTIB;

- TOSCHIOBATHM NPHUHUMO A1l  MOPOCTHUX NPUCTPOIB, MEXaHI3MIB Ta
BUMIPIOBIBHUX MPUJIAJIIB 3 (PI3UUHOT TOUKH 30DY;



- aHanmizyBaTu rpadikd 3ajieKHOCTEH MDK (I3UYHUMU BEITUYUHAMH, POOUTH
BHCHOBKY;
- MPaBUJILHO BU3HAYATH T4 BUKOPUCTOBYBATH OJUHUII (DI3UYHUX BETUYHUH.



II. CTPYKTYPA ITPOI'PAMU

Ba3oBuii 3MicT HABYAJILHOTO
Martepiaiy

Pe3yJIBTaTI/I HaBYaHHHA, IO CHiBBIAHOCATHCS 3 BUMOTaMH

Jlep:kaBHOI0 CTAHAAPTY TA HABYAJIBHUX MPOrpam

3HAHHEBUHA KOMIIOHEHT

HissnbHICHUI KOMIIOHEHT

MEXAHIKA

OcHOBH KiHeMaTHKH.
Mexaniunuii pyx. Cucrema
BIJUTIKY. BiZTHOCHICTB pyXy.
MarepianbHa TOUKa.
Tpaexropis. [nsax i
niepeMinienss. LIIBUAKiCTS.
JlomaBaHHS IIBUIKOCTEH.
HepiBHoMipHmii pyx. Cepenns i
MHUTTEBA MIBUIKOCTI.
PiBHOMIpHHI 1
PIBHOIIPUCKOPEHUH PYXH.
[puckopenns. ['padiku
3aJICKHOCTI KIHEMaTUYHUX
BEJIMYUH BiJ 4acy y
piBHOMipHOMY i
PIBHOTIPUCKOPEHOMY pyXaX.
PiBHOMIpHHI pyX IO KOTY.
ITepion i wactora. JliHiiHa i
KyTOBa MIBUAKOCTI. JlonieHTpoBe
NPUCKOPEHHSL.

OcHoBu fuHamiku. [lepmuit
3akoH HrroTona. [HepuianpHi
cucrteMu Bimiky. [IpuHimmn
BimHOCHOCTI ["asmies.
B3aemogis Tin. Maca. Cua.
Honasanns cun. pyruii 3akoH
Herotona. Tpertiii 3aKoH
Herotona. I'pasitaniiini cuimm.
3aK0H BCECBITHBOTO TSKIHHSL.
Cuna tsoxinas. Pyx tina mig
€0 CWIIA TsOKIHHA. Bara Tina.
Hesaromicts. Pyx mryaanx
cymytHHKiB. [lepma xocMmivHa
MBUAKICTE. CHIN IPYKHOCTI.
3axon ['yka. Cunu TepTsi.
Koediuient tepts. MomeHT
CHJIM. YMOBH PiBHOBAard Tija.
Buau piBHOBaru.

3akoHu 30epeKeHHs B
MexaHimi. IMmyibe Tina. 3akoH

3HaTH, HOSICHIOBATH 1
MPAKTHYHO 3aCTOCOBYBATH:

SBuma i npouecu: pyx,
iHepIIis, BUTbHE MAIiHHS TiJ,
B3aEMOJIIA TiJ, medopmarris,
IUTaBaHHS TUI TOLIIO.

dyHAaMeHTATbHI K0cTian:
Apximena, Toppiuemnni, b.
Ilackans, I'. T'amines, I'.
Kasenauma.

OCHOBHI MOHATTA: MEXaHIYHUI
PyX, cucTeMa BiJlJliKy,
MarepiajbHa TOUKa, TPAEKTOPis,
KOOpJMHATA, IePEMIILICHHS,
IUISX, IBUIKICTD,
MIPUCKOPEHHS, 1HEPILid,
IHepPTHICTh, Maca, CHJIa, Bara,
MOMEHT CHJIH, THCK, IMITyJIbC,
MexaHigHa po0oTa, MOTYKHICTB,
KoeimieHT KOpUCHOT [ii,
KIHETMYHA Ta NOTEHIIaIbHA
€Heprisi, MepioJ1 i 4acToTa.

IneanizoBani moaeti:
MaTepiasibHa TOYKa, 3aMKHEHA
crcTema.

3aKoHN, NPUHIIUIINA:
3aKOHOMIPHOCTI KIHEMaTHKH;
3aKOHM JuHaMiku HeroToHa;
3aKOHU 30epeKEeHHS IMITYIIbCY |
€Heprii, BCeCBITHBOT'O TSOKIHHSA,
I'yka, [Tackams, Apximena;
YMOBH PiBHOBAaru Ta IUIaBaHHs
TiJ1; IPUHIIUIL: BITHOCHOCTI
Tamines.

Teopii: OCHOBHU KJIaCUYHOT
MEXaHIKH

* pO3Mi3HABaTH MPOSBU
MEXaHIYHHX SBHII 1 IPOIIECIB Y
MIPUPOJIi Ta MPUKIATU TX
MPaKTHYHOTO 3aCTOCYBaHHS B
TEXHILI,

* 3aCTOCOBYBATH OCHOBHI
HOHATTA Ta 3aKOHH, IPUHLIUIIH,
MpaBwjIa MEXaHiKH, popmynn
JUTSL BU3HAYeHHsI (DI3UUHUX
BEJIMYMH Ta X OJUHHUIIB;
MaTeMaTH4Hi BUPa3u 3aKOHIB 1
3aKOHOMIPHOCTEH MEXaHIKH;

* BU3HA4YaTu Me)Ki 3aCTOCYBaHHA
3aKOHIB MEXaHIKH;

* PO3PI3HATH BUIM MEXaHIYHOTO
PYXY;

* pO3B’sI3yBaTHU:

1) po3paxyHKOBi 3a7a4i Ha
BUKOPHUCTaHHS (HOpMYIT
MPSIMOJIIHIHHOTO PiBHOMIPHOTO
Ta PIBHO3MIHHOTO PYXiB,
CEepeNHbO1 Ta MUTTEBOT
MIBUIKOCTI HEPIBHOMIPHOTO
PYXY, PIBHOMIpHOTO pyXy IO
KOJIy, pyXy TiJa MiJ] I€r0
MOCTIMHOT CHITN TSOKIHHS:
piBHOMIpHUIA Ta
PIBHONPUCKOPEHUH
MPSIMOJTIHIAHI PYXH; BiTHOCHUH
pyX-, PIBHOMIipHHIA pyX IO
KOJTy; pyX TiJ T Ji€I0 OJHI€T
a00 KUTbKOX CHJI, PyX 3B’SI3aHHX
TLT; yMOBH PIBHOBar ta
IIJIABAHHS Tijl; BCECBITHE
TSDKiHHS; 3aKoHU HploTOHAa,
I'yka, [Tackans, Apximena;
30epexxeHHsI IMITyJIbCy 1




30epekeHHs IMITYJIbCY.
PeaktuBHUI pyx. MexaHiuHa
pobota. KineTnuHa ta
MTOTEHITIAIbHA eHepTisl. 3aKOH
30epeKeHHS CHEpTii B
MEXaHIYHHUX MPOIIeCcaXx.
[otyxHicts. Koedimient
kopucHoi aii. [Ipocri
MeXaHi3MH

EnemenTn MexaHiku pigux Ta
rasis. Tuck. 3akon Ilackans
JUTSI PITAH Ta Ta3iB.
AtmocdepHuii Tuck. Tuck
HEPYXOMOI piANHM Ha JHO 1
CTiHKU NOCYIMHHU. ApXiMen0Ba
cuja. YMOBa IJIaBaHHsI TilL.

IIpakTu4He 3acTOCyBaAHHS
TeOpPeTUYHOr0 MaTepiajy:
PO3B’s3aHHsI OCHOBHOT 3a/1a4i
MeXaHIKH, pyX T M Ti€0
0JiHi€] a00 KUIBKOX CHJI; BiJIbHE
NaJliHHS;, PyX TPaHCIIOPTY,
CHapsIIiB, TJIAHET, MITYYHUX
CYNYTHHKIB; piBHOBar Ti,
KK/ npoctux MexaHi3MiB,
nepeqada THCKY PilMHAMH Ta
ra3amu, MJIaBaHHS TiJ, TPUHIIAT
Il BUMIpIOBAJIbHUX TIPHUJIAIIB Ta
TEXHIYHUX TPUCTPOIB: TEPE3H,
TUHAMOMETP, CTPOOOCKOTI,
OGapomeTp, MaHOMETP,
KYJIbKOBHI TiIIIAITHAK, HACOC,
BaXiJIb, CIIOJIyYeH]1 MOCYTUHH,
OJIOKH, TTOXWJIA TIIOIIMHA,
BOJIOTPOBIJI, IIUTO3,
rifpaBiIiuHUiA Ipec, HACOCH

eHeprii;

2) 3amadi Ha aHAII3 TpadikiB
PyXy TiJ 1 BU3HAYEHHS 32 HUMH
Horo mapamerpis, . moOyJI0BY
rpadika 3MiHH OJIHIET BEIMYMHU
3a rpadikoM iHIIOof;

3) 3amaui, sKi nepeadavaOTh
00poOKy Ta aHaTI3 Pe3yIbTaTiB
EKCIIEPUMEHTY, 300paKeHNX Ha
¢doTo abo cxeMaTHIHOMY

pHCYHKY;

4) xoMOiHOBaHI 3a1adi, IS
PO3B’SI3yBaHHS SKUX
BUKOPUCTOBYIOTBCSI TOHATTS 1
3aKOHOMIPHOCTI 3 KIJTbKOX
PO31TIB MEXaHIKH;

MOJIEKYJIAPHA ®I3UKA I TEPMOJUHAMIKA

OCHOBM MOJIEKYJISIPHO-
kiHeTH4HoOI Teopii. OcHOBHI
MOJIOKEHHS MOJICKYJISIPHO-
KiHETHYHOT Teopii Ta 1x
nociinHe o0rpyHTYyBaHHS. Maca
1 po3mip monekyn. Crana
Asoraapo. Cepenss
KBaJIpaTU4HA IIBUKICTh
TEMJIOBOTO PYXY MOJICKYJL.
IneanbHuit ra3. OcHOBHE
PIBHSHHS MOJIEKYJISIPHO-
KIHETUYHOT Teopii ijealbHOTO
ra3y. Temnepatypa Ta ii
BuMiproBanHs. [lIkama
a0COIIOTHUX TeMITepaTyp.
PiBHSHHS cTaHy i1€aTbHOTO
rasy. [3omnpouecu B razax.

OcHOBM TepMOIHMHAMIKH.
Termoswii pyx. BaEyTpinas
EHEpris Ta CrIocoOu 11 3MiHH.
Kimpkicts Temmoru. [Turoma
TEIJIOEMHICTh PEUOBHHH.
PoGora B TepMoguHAMIIT.
3akoH 30epeeHHs eHeprii B
TEIUIOBHUX Tpolecax (Tmepiui
3aKOH TEPMOJNHAMIKN).

3HAaTH, HOSICHIOBATH 1
NPaKTUYHO 3aCTOCOBYBATH:
SlBuma i npouecu:
OpoyHiBCchKHH pyX, 1uDy3is,
CTHCHEHHS I'a3iB, THCK rasis,
MIPOIIECH TETUIOOOMIHY
(TemnonpoBiIHICTh, KOHBEKIIiS,
BUTIPOMIHIOBAHH),
BCTaHOBJIEHHSI TEIJIOBOI
piBHOBaru, He0OOOPOTHICTH
TEMJIOBUX SIBUIII, arperarHi
NEePETBOPEHHS PEUOBHHH,
nedopMariist TBEpAUX Tid,
3MOYYBaHHS, KalJIIpHI SBHINA
TOLIO.

dyHAaMeHTATbHI J0cTian:
P. Boius, E. MapiotTa,
K. lapns, XK. Teii-Jlioccaka.

OCHOBHi MOHSITTS: KUJIBKICTh
pevoBHHH, cTasa ABOrajapo,
MOJISIPHA Maca, CePeIHs
KBaJI[paTUYHA MIBUJIKICTh
TEIUIOBOTO PYXy MOJIEKYII,
TeMmeparypa, TUCK, 00’ €M,
KOHIICHTpAIlis, TYCTHHA,

* PO3Mi3HaBaTH NPOSBU
TEIJIOBUX SIBUII 1 IPOLIECIB Y
NpUpoAi Ta iX MpaKTU4YHEe
3aCTOCYBaHHS B TEXHIIIi,
30KpeMa nudysii,
BUKOPUCTaHHS CTHCHEHOTO
ra3y, 3MiHH BHYTPIITHBO1
eHeprii (arperaTHoOro CTany
PEUOBHHH), BUIIIB TEILIOOOMIHY,
SBUIIA 3MOYYBaHHS Ta
KalJIIpHOCTI, pi3HUX BUIIIB
nedopMartii, BIaCTUBOCTEH
KPHUCTAJIB Ta IHIINX MaTepialiB
y TEeXHiIi i IpUPOIi, CTBOPEHHS
MarepialiB i3 3aJaHUMHU
BJIACTHUBOCTSIMH, 3aCTOCYBaHHS
TEIUIOBUX JIBUTYHIB Ha
TPAHCIIOPTi, B EHEPTETHILI, Y
CLIBCBKOMY TOCIIOJApPCTBI,
MeToAx NpodiTakTUKY 1
00poTHOH 13 3a0pyAHEHHSIM
HaBKOJIMIITHHOTO IPUPOTHOTO
CepeOBHIIa;

* 3aCTOCOBYBAaTH OCHOBHI
MOHSTTS Ta 3aKOHH, TIPUHIIUTIH,
npaBuiia MOJICKYISIpHOT (i3UKK




3acTocyBaHHS HEPIIOTO 3aKOHY
TEPMOTUHAMIKH 10
i3omporeciB. AmiabaTHUIA
IIPOLIEC.

Heo0GopoTHiCTh: TEIIOBUX
nporeciB. [Tpunnmmn mii
TEMJIOBUX JBHUT'YHIB.
Koediuient kopucHoi xii
TEMJIOBOrO JBUTYHA 1 HOTO
MaKCHMaJbHE 3HAYCHHSI.
Exosoriugi HacHiaKy il
TEIUIOBUX MAIIIKH.

BaacrtuBocri rasis, piaus i
TBepaux T [TapoyrBopeHHs
(BumapoByBaHHS Ta KHITIHHS).
Konnencamis. ITuroma Tennora
napoyTtBopeHHs. HacuueHa ta
HeHacHW4eHa Tapa, IXHi
BJacTUBOCTI. BigHocHa
BOJIOTICTb TIOBITPS Ta il
BHUMIpIOBaHHS.

[InaBneHHs 1 TBEpAHEHHS TiJI.

IIutoma TeruioTa njaBjIeHHs.
Teruiora 3ropsiHHS NalIUBa.
PiBHSIHHSA TemIOBOTO OasiaHCy
JUTS HAUTPOCTINTUX TETUTOBUX
mporieciB. [loBepxHeBHMit HATSAT
pimuH. Cria MOBEPXHEBOTO
HATTy . 3MOYYyBaHHS.
Kamninsipui ssBuma. Kpucramiasi
Ta aMopdHi Tija. MexaHiuHi
BJIACTHUBOCTI TBEPAUX Ti1. Buau
nedopmartiit. Monyns FOnra.

Tem1000MiH, po0O0Ta, BHYTPILIHSA
€Hepris, KUTbKIiCTh TEIUIOTH,
ajiabaTHHIA TIPOIIEC, 130TIPOIIECH,
MTUTOMA TETJIOEMHICTh
PEYOBHHM, TUTOMA TEIJIOTa
TUTaBJICHHS, TUTOMA TEILIOTa
MapoyTBOPEHHS, IUTOMA
TEIUIOTA 3TOPSIHHS TaJIUBA,
MIOBEPXHEBA EHEPTis, CHia
MOBEPXHEBOTO HATATY, .
MOBEPXHEBUI HATAT, HACHYCHA
Ta HEHaCHU4eHa Tapa, BiJIHOCHA
BOJIOTICTh TIOBITPSI, TOYKA POCH,
KpHUCTaJiuHi Ta aMop(Hi Tina,
aHI30TPOIisI MOHOKPHUCTAJIIB,
npy’KHA 1 TUIACTUYHA
nedopMariii, BUTOBXKEHHS,
MeXaHIYHa Harpyra.

IneanizoBani mogesni:
1IeaJIbHUM ra3, ieajbHa
TEIUIOBA MAIIHHA.

3aKkoHH, IPUHIUAIIA TA Me:Xi
IXHBOT0 32CTOCYBAHHSI:
OCHOBHE PiBHSIHHS
MOJIEKYJIIPHO-KIHETHIHOT Teopii
i7IeaTbHOTO Ta3y, PIBHSIHHS
CTaHy 11€aJbHOTO Ta3y, ra30Bi
3aKOHM, NEPIINI 3aKOH
TEPMOJIMHAMIKH, PiBHSIHHS
TEIIOBOrO OanaHcy.

Teopii: ocHOBH TepMOAMHAMIKA
Ta MOJIEKYJISIPHO-KIHETUYHOT
Teopii.

IIpakTHYHE 3aCTOCYBAHHS
TEOpPeTUYHOr0 MaTepiajy:
OKpeMi BHITAIKU PIBHSHHS CTaHy
17IeaJTbHOTO Ta3y Ta iXHE
3aCTOCYBaHHS B. TEXHIIIL,.
BUKOPHCTAHHS CTUCHEHOTO a3y
Ta TEIUIOBHX MAaIIWH, SBUIIA
nuy3ii,, KUITHAS i1
301IBLIEHUM TUCKOM, . TEpMiuHa
00poOKa MeTaniB, MEXaHiuHI
BJIACTUBOCTI Pi3HUX MaTepiaiB
Ta BUKOPHUCTAHHS MPYKHUX
BJIACTUBOCTEH TN y TEXHiIll
TOIIO; TPUHIIMT JTii

Ta TEPMOANHAMIKH, POPMYIIN
JUTSL BU3HAYeHHsI (pi3UIHUX
BEJIMYHH Ta X OJMHHIIb;
MaTeMaTHYHI BUpa3Hu 3aKOHIB
MOJIEKYJISIpHOT (pi3nuKH Ta
TEPMOTUHAMIKY;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
3aKOHIB MOJIEKYJISIPHOT (Qi3UKH
Ta TEPMOANHAMIKHY;

* PO3PI3HATH: arperarHi CTaHu
PEUOBHHU, HACHYCHY Ta
HEHAaCHUYEeHY Tapy, KpUCTaTiuHi
Ta aMmopHi Tina;

* pO3B’SI3yBaTH:

1) po3paxyHKOBi 3aayi,
3aCTOCOBYIOUHM (PYHKIIOHATIbHI
3aJIe)KHOCTI MK OCHOBHUMU
(i3MYHIMH BEeTMYUHAMH, Ha!
PIBHSHHS MOJIEKYJISPHO-
KiHETHYHOT Teopil i1eaTbHOTO
rasy, 3B’s3Ky MK Macolo rasy i
KUTBKICTIO MOJICKYJT; 3aJIC)KHICTh
THCKY ra3y BiJ KOHIICHTpaLii
MOJIEKYJI 1 TeMIIepaTypu;
BHYTPILIHIO €HEPTiI0
OJIHOATOMHOTO Ta3y;
3aJIe)KHICTh TYCTHHU Ta TUCKY
HacHICHOI IapH Bif
TEeMIepaTypH; PiBHAHHS CTaHY
i7IeaTbHOTO Ta3y, Ta30Bi 3aKOHM;
po6OTy TEpPMOAMHAMITHOTO
MPOLECY, MEPIINNA 3aKOH
TEPMOJIMHAMIKH; PiBHSIHHS
TEIUIOBOTO OaNaHCy; Ha
MOBEPXHEBI Ta KamiJspHi
SIBHIIA, TIPYXKHY AedhopmMalito
TiJI, BITHOCHY BOJIOTiCTh
MTOBITPS;

2) 3amadvi Ha aHaIi3 TpadikiB
i3ompoteciB Ta moOynoBY iX y
Pi3HUX cHCTeMaxX KOOpJAWHAT;
obuucneHHs 3a rpadixom
3aJIe)KHOCTI TUCKY Ta3y Bif Horo
00’eMy; poOOTH, BUKOHAHOT
ra3oM; aHaii3 rpadikis
TEIUTOBUX TPOIIECIB; aHAMI3




BUMIpIOBATbHUX NPUIAAIB Ta
TEXHIYHUX TIPUCTPOIB:
KJIOPHMETP, TEPMOMETP,
IICUXPOMETp, TEIJIOBa MalIiHa
(TeTuIoBI IBUTYHU, TTapOBa U
ra3oBa TypOiHH).

JiarpaMu po3TATaHHS METaJIiB;

3) 3amadi, sKi ependavaroTh
00po0OKy Ta aHaji3 pe3yIbTaTiB
EKCIIEPUMEHTY, 300paKEHUX Ha
¢$oTo abo cxeMaTHIHOMY

PUCYHKY;

4) xoMOiHOBaHI 3a1adi, I
PO3B’I3yBaHHS SIKUX
BUKOPHUCTOBYIOTHCS IOHATTS 1
3aKOHOMIPHOCTI 3 KUTbKOX
PO3ILTIB MOJIEKYJISAPHOT (i3UKH,
TEPMOJIMHAMIKH Ta MEXaHIKH;

* CKJIaJIaTH TUIaH BUKOHAHHS
EKCIICPUMEHTIB, pOOOTH 3
BUMIPIOBATEHUMHY MIPUIIaJIAMH
Ta IPUCTPOSIMH, 30KpeMa
KaJIOpUMETPOM, TEPMOMETPOM,
MICUXPOMETPOM

* poOUTH y3arajabHEHHS 11010
BJIACTMBOCTEM PEUOBHH Y
PI3HHX arperaTHuX CTaHax;
po3TallyBaHHs, pyXy Ta
B3a€MOJIIT MOJICKYJT 3aJIEKHO BiJl
CTaHy PEYOBUHH.

EJEKTPOJANHAMIKA

OCHOBH €JIEKTPOCTATUKH.
Enextpuunnii 3apaa. 3akoH
30epeKeHHsI ENeKTPUYHOTO
3apsny. 3akoH Kynona.
EnexTpuune nose.
HanpyxeHicTb e1eKTpUIHOTO
noJist. [puHimm cynepno3umii
nodxiB. [IpoBigHuKY Ta
JIETICKTPUKH B
ENIEKTPOCTATHIHOMY TIOJII.
PoboTa enexTpuaHOro MO IpU
TIepeMIileHHi 3apsiy.
[oTenmian i pizHUISA
noteHmianis. Hampyra. 3’130k
MDK HAaIIPyTOIO 1 HANPY>KEHICTIO
OJTHOPITHOTO EJIEKTPUYHOTO
moJisl. EMeKTpoeMHICTB.
Konnencaropu.
EnexTpoeMHICTh TIOCKOTO

3HAaTH, HOSICHIOBATH 1
MPAKTUYHO 3aCTOCOBYBATHU:

SIBumia i nponecu:
EJIEKTPH3AaIlis, B3aEMOJIis
3apsAPKEHUX Ti, JBA BUIU
CJIEKTPUYHUX 3apsiIiB, BUIbHI
HOCI1 3apsiB y MPOBIAHMKAX,
TIOJISIPU3AIliS IIeIEKTPHUKIB, JTis
EJIEKTPUYHOTO CTPYMY,
€JIEKTPOJIi3, TEPMOETICKTPOHHA
eMicis, 10Hi3allis ra3iB, MardiTHa
B3aEMOJIISA, ICHYBaHHSI
MAarHiTHOI'O I10JIs1 3eMJIl,
€JIEKTPOMArHiTHa 1HAYKIIiS Ta
CaMOIHYKIIisl TOIIO.

DyHIaAMEHTAJIbHI T0CTian:
11I. Kynona, Modpde-Minmikena,
E. Oma, X. Epcrena, A.-M.

* PO3Mi3HABAaTH NPOSIBU
CJICKTPOMATHITHUX SIBHIIT 1
NPOLECiB Y IPUPOL Ta iX
MPaKTHYHE 3aCTOCYBaHHS B
TEXHiIll, 30KpeMa
€JIeKTPOCTATUYHUMN 3aXUCT,
BUKOPHCTaHHS MPOBITHUKIB Ta
13071 TOPiB, KOHJICHCATOPIB, Aii
SNEKTPUIHOTO CTPYMY,
BUKOPHUCTaHHS MarHiTHUX
BJIACTHUBOCTEH PEUOBHHU,
€IIEKTPOJIi3y B TEXHIII
(moOyBaHHS YUCTHX METAIIB,
rajbBaHOCTETS,
TaIbBAaHOIIIIACTHKA),
CJICKTPOMArHITIB,
SNEKTPOJIBUTYHIB, KOTYIIIOK
THIlyKTUBHOCTI, KOH/ICHCATOPIB;
* 3aCTOCOBYBAaTH OCHOBHI




KOHJIeHcaTopa. 3’ € JHaHHS
KOHZIeHcaTopiB. Enepris
EJIEKTPUYHOTO ITOJISL.

3aKoHH NMOCTIHHOTO CTPyMY.
Enexrpuunuii ctpyM. YMOBU
iCHYBaHHs TIOCTIHHOTO
SJIEKTPUYHOTro cTpymy. Crna
cTpyMy. 3akoH OMa aJis
IUITHKY KoJa. Omip
npoBigHuKiB. [TocmimoBHe Ta
TapaJiesbHe 3’ € THaHHS
MIPOBiTHUKIB. EnekTpopytmiiiHa
cuna. 3akoH OMa 111 TOBHOTO
kona. Po6oTa i moTyXHIiCTh
€JIEKTPUYHOr0 CTPyMy. 3aKOH
Hxoyns-Jlenna.

Enextpuunuii cTpym y pisHUX
cepenoBumax. Enexrpuunuii
CTpyM y MeTanax. EnexTpoHHa
MIPOBIAHICTH METAJIIB.
3aneXHIiCTh OMOPY METaJiB Bij
TemmnepaTypu. HaanposinHicTs.
Enextpuunuii ctpym y
PO3UHMHAX 1 pO3ILIaBax
EIEKTPOJITIB. 3aKOHH
€JIEKTPOJIi3y. 3aCTOCYBaHHS
EIIEKTPOIII3Y.

Enextpuunuii crpym y razax.
HecamocTiiiHuii 1 caMOCTIAHUN
po3psiau. [ToHATTS PO TIIa3My.

EnextpudHuii cTpyM y BakyyMi.
EnextpudHuii cTpyM y
HaIiBNPOBigHUKAX. BiacHa Ta
JIOMIIIIKOBA
EJIEKTPONPOBITHICTh
HaNiBIPOBITHHUKIB. 3aI€XKHICT
OTIOPY HAITIBITPOBITHUKIB BiJ
TeMIeparypu. EnekTpoHHo-
TpKOBHUI TIepexis.
HaniBnpoBiqHUKOBHI 10/,
Tpansucrop.

MarmnitHe moJie,
eJIeKTPOMAarHiTHa iHayKuis.
Bzaemogis ctpymiB. MarHiTHe
roste. MarnitHa iHgyKiis. Cra

Awmmnepa, M. @apazes.

OCHOBHI IOHATTA:
€IEKTPUYHUI 3apsi],
€lIeMEHTapHUH 3apsi,
€JIEKTPOCTATHYHE TIOJIE,
Harpy>XeHiCTb, JIiHi1
Harnpy>KeHOCTi (CHIIOBI JiHii),
NPOBIIHUKY Ta TiENEKTPUKH, .
JlieIeKTPUYHA TIPOHUKHICTh
pedoBHHH, poOOTA CHIT
€JIEKTPOCTaTUYHOTO T10JIS,
MOTEHI[iaJIbHA €HEPTiA 3apsaay B
CJIEKTPUYHOMY IIO0JIi, TOTEHIIiaJ;
Pi3HUL NOTEHLiANIB, HANIPYTa,
€JIEKTPOEMHICTb, CHEPTis
3apsHKEHOTO KOHJEHCATOPa,
CHJIa CTPYyMY, €IeKTPHYHUN
OTIip, ENEKTPOPYIIiliHa CHIa,
HaJTIPOBITHICTH, BAKYYM,
TEPMOCIIEKTPOHHA eMicis,
BJIaCHA Ta JIOMIIIKOBA
MIPOBITHICTH HAMIBIPOBITHUKIB,
€JIEKTPOHHA MPOBIHICTh
METAaJIIB, TUCOL{aLis, XIMIYHUI
€KBIBAJICHT, 10Hi3alli,
pekomOiHartis, mia3ma,
HECaMOCTIHHHN 1 caMOCTiHMIA
PO3pAIN, MarHiTHA 1HITYKITiS,
cuna Amnepa, cuia JlopeHiia,
MarHiTHa IPOHHUKHICTB,
€JIeKTpOMarHiTHa 1HIYKIIis,
IHAYKIIHHUI CTPyM, MarHiTHUH
notik, EPC inaykiii,
eJIEKTPOMAarHiTHe MoJie,
CaMOIHIYKIis, IHIyKTUBHICTD,
EPC camoingykiii, eHepris
MAarHiTHOTO MOJISL.

IneanizoBani Moaesti: ToukoBUi
3apsijl, HeCKiHUeHHa PIBHOMIPHO
3aps/pKeHa ILIONUHA.

3akoHHM, MPUHIUIIN,IPABUIIA,
rinmoTe3u: 3aKOHU 30epEIKESHHS
eJNIEKTPUYUHOTO 3apsny, Kymona,
Owma (U1 JiISHKH Ta TIOBHOTO
€JIeKTPUYHOTO0 KoJia), JIKoyIs-
Jlennia, enexTpomisy,
€JIEKTPOMArHITHOT 1HYKIIi;

MOHATTS Ta 3aKOHH, TIPUHIIUTIH,
MpaBWIIa eICKTPOTUHAMIKH,
(dbopMynu 7Sl BAZHAYCHHSI
(I3UYHHUX BEIMYMH Ta 1X
OJIMHHMITh; MATEMATUYHI BUPa3H
3aKOHIB €JIeKTPOAMHAMIKH;

* BU3HAYATH MEXI
3acTOCyBaHHsI 3akoHiB Kynona;

* PO3PI3HATH: IPOBIIHUKY ¥
JEeNEKTPUKH, TOJSIPHI H
HETOJISPHI AICICKTPUKH, BUIU
MAarHeTHKIB, HECAMOCTIMHHH 1
CaMOCTIHHHH pO3psau B rasiax,
BJIACHY Ta JOMIIIIKOBY
MIPOBITHICTh HAIIBIIPOBITHUKIB;
* IOPiBHIOBATH BIIACTHBOCTI
MAarHiTHOI'O IT0JIs,
CIIEKTPOCTATHYHOIO Ta
BHUXPOBOTO €JICKTPUYHHUX I0JIIB;
* pO3B’sI3yBaTH:

1) po3paxyHKOBIi 3a1a4i, 110
BUMAraroTh 3aCTOCYBaHHS
(YHKIIIOHATBHUX 3aJICKHOCTEH
MIXX OCHOBHUMH (i3UIHUMHU
BEIUYMHAMM, Ha: B3aEMO/III0
TOYKOBHX 3apsiIiB
(3acTocyBanns 3akoHy Kynona);
HaIpyKeHiCTh MOJISl TOUKOBOTO
3apsiy, IpOBiTHOT KyJIi,
NPUHIMIT CYHNEePHO3ULIT; Iit0
SNIEKTPUYHOTO MOJISI Ha 3apsik;
SIEKTPOEMHICTH TTOCKOTO
KOHJIEHCATOpa, 3’ € THAHHS
KOH/IGHCATOPiB, €HEPTiI0
3apsIHKEHOT0 KOHJICHCATOPa,;
PO3paxyHOK €JEKTPUYHHX Kil
(Y T.4. 3MilIaHHX 3’€AHAHD
MPOBIIHUKIB) 13
BUKOPUCTaHHSM 3aKOHiB OMa;
po0OTY, MOTYXHICT Ta TEIUIOBY
IO EIEKTPUIHOTO CTPYMY;
HPOXOJUKEHHS €JIEKTPUIHOTO
CTPYMY Uepe3 eJICKTPOIIITH;
BU3HAUCHHS HANpPsMY Ta
MOJIyJIsI BEKTOPa MarHiTHOL
IHAYKLiT; cunyi AMIiiepa, cuin
Jlopenua, EPC inaykuii B




Awmmnepa. Cuina JlopeHna.

MarsiTHi BJIaCTHBOCTI PEUOBHH.

MarsitHa TPOHHUKHICTb.
depomarneTviku. MarHiTHHA
HOTIK. SIBuIe
€JIICKTPOMArHITHOT 1HTYKITi1.
3aKoH eIeKTPOMAarHiTHOI
inpykuii. [lpaBuno Jlenna.
SBunie caMOiHAYKIIiT.
IanyxTuBHICTE. EHEpris
MAarHiTHOTO TIOJIS.

NPUHLHNI CYIEPIO3ULIil
SNIEKTPUYHUX TI0JIiB; TIPaBUIIa:
cBepuIHKa (TIPaBoOro TBUHTA),
miBoi pykw, JleHna; rimoresa
Awmrrepa, rimoTe3a MakcBena.

Teopii: 0CHOBH KIacUYHOT
€JIEKTPOHHOI Teopii, Teopii
€JIEKTPOMAarHiTHOT'O TOJISL.

IpakTHyHe 3acTOCYyBaHHSA
TeOpeTHYHOr0 MaTepiajy:
BUKOPHUCTAHHS
€JIEKTPOCTATHYHOTO 3aXHUCTY,
130JI1TOPIB Ta MPOBIJHUKIB,
KOHJIEHCATOPiB, il
CJIEKTPUYHOTO CTPYMY, 3aKOHIB
CTPYMY I J S PO3PaxyHKY :
ENeKTPUYHUX KiJI, JIEKTPOJIi3Y,
IJIa3MH, B TEXHIL[, BU/IIB
CaMOCTIITHOTO pPO3psAy, pyXy
CJIEKTPUYHUX 3apAJIiB B
CJIEKTPUYHOMY 1 MarHiTHOMY
MOJISIX, MATHITHUX BJIACTUBOCTEH
PEYOBHMHH TOILO; MPUHIIMIT Aii
BUMIPIOBAIBHUX - IPUJIA[IIB Ta
TEXHIYHHUX TPUCTPOIB: .
€JIEKTPOCKOII, EIEKTPOMETP,
KOHJICHCATOD, JKEpelia CTpyMy
(akyMyJnaTOp, rajbBaHIYHUII
€JIEMEHT, TeHepaTop),
CJIEKTPOBUMIPIOBAIIBHI MTPHIIaIH
(ammepmeTp, BOJIIBTMETD),
CIOXKMBayi CTPYMY (ABUTYHH,
PE3UCTOP, ENEKTPOHArPiBaIbHI
MIpUJIa I, TUIABKI 3aIT001KHUKHY,
peocTaTn), eNeKTPOHHO-
MIPOMEHEBa TPyOKa,
HAITIBIPOBIAHUKOBI MPHUIIA/IH,
EJIEKTPOMATHITH, T'YYHOMOBEIIb,
SJIEKTPOANHAMIYHUN MiKpOQOH.

PYXOMHX TPOBITHUKAX, HA
3aKOH €JIeKTPOMArHiTHOT
inayknii, EPC camoingykmii,
€HEpTrit0 MarHiTHOTO TOJIS
MIPOBIAHMKA 31 CTPYMOM;

2) 3apayvi Ha aHaJi3 TpadiyHOTrO
300paxeHHs
EIIEKTPOCTATHYHOTO Ta
Mar"iTHOIO II0JiB,
3acTocyBaHHs 3akoHy OMma,
3JIEKHOCTI OTIOPY METAJIEBOTO
MIPOBITHHUKA'TA
HAIIBIPOBITHUKA BiJT
TEMIIEPaTypH, BOJIbT-aMIICPHY
XapaKTEPUCTUKY
HANIBIPOBITHHUKOBOTO Ji0/1a;

3) 3amaui, sKi ependavaroTh
00poOKy Ta aHATI3 Pe3yIbTaTiB
EKCIIEPUMEHTY, 300paKeHNX Ha
¢doTo abo cxeMaTHIHOMY

PUCYHKY;,

4) xoMOiIHOBaHI 3a1adi, I
PO3B’A3yBaHHS AKUX
BUKOPHUCTOBYIOTHCS TIOHATT i
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYJIIPHOT Pi3UKH Ta
CJICKTPOIUHAMIKHY;

* CKJIA/IaTH TUIaH BUKOHAHHS
eKCIIepUMEHTIB, POOOTH 3
BUMIPIOBAJBHUMH NTPHJIAaMH
Ta MPUCTPOSIMHU, 30KpeMa
ENEKTPOCKOIIOM,
CNEKTPOMETPOM,
KOHJIEHCATOPaMHU, PKEpenaMu
CTpyMy, IEpETBOPIOBaYaMuU
CTpyMy, IpHJIaJaMu JUIst
BUMIPIOBaHHS XapaKTEPHCTHUK
CTPyMy, CIIO’KUBAYaMH CTPYMY,
SIEKTPOMAarHiTOM, COJICHOIIOM;

* pOOHTH y3arajabHEHHS 00
HOCIiB €JIEKTPUYHOTO 3apsiay B
PI3HUX CepeIOBHILIAX;
MAarHiTHUX BJIaCTUBOCTEH

PI3HHX PEUOBHH.




KOJINMBAHHA I XBUJIL. OIITUKA

MexaHiuHi KOJIUBAHHA i
xBuii. KonmuBanbHuii pyx.
BiapHI MexaHIYHI KOJTMBaHHS:
lapMoOHIYHI KOJTUBAHHSL.
3MilleHHs, aMIUTITY 14, IePIo/,
yacroTa 1 (haza rapMOHIYHHX
KoJvBaHb., KOJIIMBaHHS BaHTaXy
Ha npykuHi. HUTSHU MasSTHUK,
epio] KOJMBaHb HUTSHOTO:
MasiTHHKA. [lepeTBopeHHs
EHeprii Mpu rapMOHITHUAX
KOJIMBaHHAX. BumytieHi
MeXaHIYHI KoJuBaHHA. Buie
pEe30HaHCYy.

[TommpeHHs KOIMBaHb y
MIPYHHUX CEPEIOBUIIAX.
[Tonepeyni Ta MO30BXKHI XBHITI.
JloBxxrHa XBUIIL. 3B'I30K MiX
JIOBXKHMHOIO XBHJII, IIBUAKICTIO 11
MIOIIMPEHHS Ta MepiooM
(vacToTo10).

3ByKkoBi xBumi. IBUAKICTH
3ByKy. ['y4uHicTbh 1
IHTEeHCHBHICTB 3BYyKY. BrcoTa
TOHY 1 TeMOp 3ByKy. [H]pa- Ta
yIBTPa3BYKH.

EnexTpoMarsiTHi KoJuBaHHs
i xBuuti. BinpHi
€JIEKTPOMArHiTHI KOJIMBaHHS B
KOJINBAJTLHOMY KOHTYPI.
ITepeTBOpeHHS eHEpPTil B
KOJIMBAJIHLHOMY KOHTYpi. BrmacHa
4acToTa i nepioj
€JIICKTPOMATrHITHUX KOJIUBAHb.
®opmyna TomcoHa.

BumymieHi enekTpudHi
KOJIMBaHHSA. 3MiHHUHN
EIEKTPUYHUI CTPYM.
['eneparop 3MIHHOTO CTpyMY.
EnexrpuuHnii pe3oHaHc.

Tpaucdopmarop. [Ipurnmn
repenadi eJIeKTPOeHepTii Ha
BEJIMKI BiJICTaHI.

3HATH, TOSICHIOBATH 1
MIPaKTHYHO 3aCTOCOBYBATH:

SABuina i nponecu: KOIMMBaHHS
TiJa HA HUTII Ta MPYKUHI,
pe30HaHC, OMMPEHHSI KOIMBaHb
y IIPOCTOPI, BiIOMBaHHS ;XBHJIb,
TIPSIMOJTiHIHE TTOTIHPEHHS
CBiTJIa B OJTHOPiTHOMY
CEPEIOBUIIT, YTBOPCHHS TiHI Ta
MIBTIHI, M;CSIYHI Ta COHSIYHI
3aTEMHEHHS, 3aJIOMJIEHHS CBITJIa
Ha MEXI JIBOX CEPEIOBMIL,
CKIHYEHHICTbH IIBUIKOCTI
MOLIMPEHHS CBITJa 1 paJioXBUIIb
Tomo. dyHaaMeHTAJbHI
nocaigu: I'. T'epua; 1. HetoTona,
L. [lyntost Ta B. Pentrena.

OcCHOBHi MOHSITTSI: TApPMOHIYHI
KOJIMBaHHS, 3MILLICHHS,
aMINTITy 14, IePioJl, 4acToTa i
(haza, pe3oHaHC, OTIEpPEeYHi Ta
I03J0BKHI XBUJIl, TOBKHHA
XBUII, IBHIKICTh 3BYKY,
TYYHICTb i IHTEHCUBHICTH 3BYKY,
BHCOTA TOHY 1 TeMOp 3BYKY,
iH(pa- Ta yIbTpa3ByK, BUTbHI Ta
BUMYIICH] €JIEKTPOMArHiTHi
KOJIMBAHHSI, KOJTMBAJIbHUN
KOHTYp, 3MIHHUH CTPYM, JIit04i
3HA4YEeHHS HAIPYTH 1 CHIIN
CTpYMYy, aKTHBHUH,
IHAYKTUBHUHN Ta EMHICHUN
omopH, poboTa i MOTYKHICT
3MIHHOTO CTPyMY, P€30HAHC, _
ABTOKOJIMBAHHS,aBTOKOJIMBAIbHA
cUCTeMa, mepio]l (yacToTa)
BUIBHUX €JeKTPOMArHITHHX
KOJIMBaHb B €JICKTPUIHOMY
KOHTYPI, eIeKTPHYHUI
pe3oHaHC, 3MiHHHI
eIEKTPUYHUHN CTPYM, KOe]illieHT
TpaHchopmarii,
€JIEKTPOMAarHiTHI XBHIII,
ONTHYHA CHJIa Ta POKYC JIIH3H,
MOKa3HUK 3aJIOMJICHHS; TIOBHE

* pO3Mi3HABATH MPOSBU
KOJIMBAJILHUX 1 XBHIILOBHX
(30KpeMa CBITIIOBHX) SIBHII i
MPOIIECiB Y IPUPOJIi Ta iX
MPaKTUYHE 3aCTOCYBAHHS B
TEXHilli, 30KpeMa MOIUPEHHS
MOTIEPEYHUX 1 TO3I0BKHIX
XBHJIb, IPAKTUYHE
3aCTOCYBaHHSI 3BYKOBHX Ta
YIBTPa3ByKOBUX XBHIIb Y
TEXHIIll, BHKOPUCTAHHS
€IEKTPOMAarHiTHOTO
BHITPOMIHIOBAHHS Pi3HUX
Jliaria3oHiB, 3aCTOCYBAHHS SBHIIT
iHTepdepeHnuii, nudpaxuii ta
NoJsIpu3alii cBiTa,
BUKOPUCTaHHS JTIHIH9aCTHX
CIIEKTPIB;

* 3aCTOCOBYBaTH OCHOBHI
MTOHATTS Ta 3aKOHM JIJIs
KOJIMBATBHOTO PYyXY 1
XBHJILOBUX MPOIIECiB, popMymu
JUTSL BU3HAYeHHSI (PI3UIHUX
BEJIMYHUH Ta X OJIUHUIIb;
MaTeMaTH4HI BUPa3u 3aKOHIB;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
3aKOHIB T€OMETPUYHOI ONTHKH;

* IOPiBHIOBAaTH OCOOJIMBOCTI
KOJIMBAaHb Ta XBUJIb Pi3HOT
HPUPOJIH, CTICKTPH
BHITPOMIHIOBAaHHS Ta
MOTJIMHAHHS;

* PO3PI3HATH: MOTIEPEUHI Ta
MMO30BKHI XBHIII,
BHITPOMIHIOBaHHS Pi3HUX
niana3oHiB;

* pO3B’sI3yBaTH:

1) po3paxyHKoOBi 3a7adi,
3aCTOCOBYIOYH (DYHKITIOHATBHI
3aJIEKHOCTI MK OCHOBHUMH
(I3MYHIMH BETMYUHAMH, Ha!
3aJIeXKHICTh MePio1y BIACHUX
KOJINBaHb Bifl MapaMeTpiB




Enexrpomarnitae moie.
EnexrpomarHiTHi XBuUIIi Ta
IIBUJIKICTD X MOIITUPEHHS.
[Ixaa eneKTpoMarHiTHUX
XBWIb. BiactuBocri
€JIEKTPOMArHITHOTO
BUIIPOMIHIOBaHHS Pi3HUX
Jiara3oHiB.

OnTuka. [IpsamomniniiHICTE
TTOTIMPEHHS CBITIIa B
OJTHOPITHOMY CEpPEIOBHIIIL.
IIBuakicTe cBiTiIa Ta 11
BUMIpIOBaHHS.

3axoHH BiIOMBAHHS CBITJIA.
[TobynoBa 300pakeHs, sKi 1ae
IUIOCKE A3EPKao.

3aK0oHH 3aJIOMJICHHS CBITJIA.
AOCOIIOTHMI 1 BiTHOCHHIHA
MMOKa3HUKH 3anoMiieHHs. ITosue
B1IOMBaHHS.

Jlinza. OnTHyHa cuiia JIiH3M.
®opMyra TOHKOT JTiH3H.
[TobynoBa 300paxeHs, gKi qae
TOHKA JIiH3a.

Iarepdepentris cBitna Ta ii
MPAaKTUYHE 3aCTOCYBAHHS.

Hudpaxuis ceiTia.
Hudpaxmiiini rpatku Ta ix
BHUKOPUCTaHHS JUIsl BU3HAYECHHS
JOBXKHHH CBITJIOBOI XBHJIi.

Hucnepcis cBitia.
Henepepsuuii 1 niHituaruit

cnektpu. CeKTpaipHUN aHaIi3.

[Monspuzarist cBitna.

BiJIOMBaHHS, JKEpea
KOTE€PEHTHOTO
BUIPOMIHIOBaHHS,
iHTEpEepeHIIis, TudpPaKIIis,
JIACTIEPCis, TTOJSIPU3AITis CBITIA.

IneanizoBani Mmopeni:
MaTeMaTUYHUH (HUTSAHUIT)
MasITHUK, iJeaabHuN
KOJIMBAILHUI KOHTYP.

3aKOHH, MPUHIMIHU: PiBHSIHHS
HE3aTyXal4nX rapMOHIYHUX
KOJINBaHb, 3aKOH
OPSMOJIIHIHHOTO TOIIMPEHHS
CBITJIa B OJTHOPiTHOMY
CEepPEeOBHIII, HE3aJIeKHOCTI
MOITUPEHHS, CBITJIOBHUX IYYKiB,
3aKOHM BiZIOMBaHHSA Ta
3aJIOMJICHHSI XBHJIb, YMOBH
BUHHUKHCHHS
iHTepdepeHLiiHoro,
MaKCHMyMy Ta MiHIMyMY;
npuHuun [rolrexca, mpuHIUI
Homuepa.

Teopii: ocHOBU Teopii
€JIEKTPOMArHITHOTO TIOJISL.

IIpakTu4He 3acTOCyBaAHHS
TeOpPeTUYHOr0 MaTepiajy:
nepenada eJIeKTpUIHOT eHepril
Ha BiJICTaHb, MIepeaada
iH(dopMmariii 3a JOITOMOTOI0
€JIEKTPOMATHITHUX XBHJIb
panioiokailisi, BAKOPHCTaHHS
€JICKTPOMAarHiTHOTO
BUTIPOMIHIOBaHHS Pi3HUX
Jliara30HiB, 3aCTOCYBaHHS SIBHII]
inTepdepenmii, audpakuii Ta
noJisipu3aiii CBiTia,
BHKOPHCTAHHS JIHIHUaTHX
CIIEKTPiB, CIEKTPATBHHINA aHAI3;
TPUHIIMI J1ii BUMIPIOBaIbHUX
NPWJIAIIB Ta TEXHIYHUX
IIPUCTPOIB: FEHEPATOP HA
TPaH3UCTOPi, FeHEepPaTop
3MIHHOT'O CTPYMY,
TpaHcopMaTop, HAUIPOCTIMNH
pamionpuiiMad, OKyJISpH,
(hoToamapart, mpoeKIiHHAN

CHCTEMHU; 3aKOH 30€peKEHHS
eHeprii B KOJINBAJIHLHOMY
MPOIIEeCi; TapMOHIYHI
KOJIMBAHHS, TOBXXHHY XBUIIi;
3aKOHU I'€OMETPUYHOT ONTHKH,
(hopMyJTy TOHKOI JTIH3H;
iHTepdepeHIio Ta AP paKiio
CBiTIIa; TpaHchopMaTop;

2) 3amadi Ha aHami3 rpadikis
He3aTyXardux (TapMOHITHHX )
Ta 3aTyXar4nX KOJIMBaHb,
3aJIeKHOCTI aMILTITY I
BUMYIIICHUX KOJIMBAaHb BiJ|
YaCTOTH 30BHIIIHBOT
MepiOTUYHOT CHITH, 300pasKeHHS
XO/JTy CBITJIOBUX ITPOMEHIB Ha
MeXi TBOX MPO30pHX
cepeoBHIIT; 300paKeHb,
OTPUMAaHHMX 32 JIOTIOMOTOIO
IUTOCKOTO J3€pKaia Ta TOHKO1
JIH3H;

3) xomOiHOBaHI 3a1a4i, JIs
pO3B’sI3yBaHHSA SKHX
BUKOPHUCTOBYIOTHCS TIOHATTS 1
3aKOHOMIPHOCTI Pi3HUX
pO3IiTiB (i3UKM;

4) 3ajaui, sKi nepe0avYaroTh
00poOKy Ta aHami3 pe3yibTaTiB
eKCIIEpUMEHTY, 300paKeHUX Ha
¢oTo abo cxeMaTHYHOMY

pHCYHKY;

* CKJIQJIATH TUIaH BUKOHAHHS
JTOCITITIB T4 CKCIICPUMEHTIB,
po0OTH 3 BUMIPIOBATEHUMHU
MpHUIalaMy Ta IPUCTPOSIMH,
(30KpeMa, TiIOM Ha HHTIT),
TEHEPATOPOM Ha TPAH3KUCTOPI,
TpaHCPOPMATOPOM, JKEpETaMu
CBITJIa, TUTOCKUM J3€PKajIoM,
JIH3010, TTPO30POI0
IUIOCKOTapaIeIbHOO
TUIACTHHO0, AU paKuifHIMU
IPaTKaMH.




amapar, JIyrna, MikKpoCKOTI,
CBITJIOBOJ, CTIEKTPOCKOIL.

KBAHTOBA ®I3UKA. EJJEMEHTH TEOPIi BITHOCHOCTI

EneMenTn Teopii BizHOCHOCTI.
[Ipuanmmnu (moctynatu) Teopii
BigHOCHOCTI ElfHINITeliHA.
PenstuBicTchKuii 3aK0H
JOJlaBaHHS IIBUIKOCTEH.
B3aeM03B’ 30Kk Macu Ta eHeprii.
CeitioBi kBanTH. ['inoresa
IInanka. Crana IlnaHka.
Ksanru cBitna (poronn).
doroedexT Ta
eKCIIePUMEHTAIBHO
BCTaHOBJICHI HOTO 3aKOHH.
PiBasanus Eifamreiina s
dotoedekty. 3acTocyBaHHS
(dotoedekry B TexHimi. Tuck
CBITJIA.

AToMm Ta aTtomHe sigpo. Jlociin
Pezepdopna. Snepra Mmoaens
atoMa. KBaHTOBI moctynaru
Bopa. BunpominioBanHs Ta
MOTJIMHAHHSI CBITJIa aTOMOM.
YTBOpEHHS JiHIHYacTOro
CIIEKTpa.

Jlazep.

Cknan siopa aroma. [3oTomm.
Enepris 3B'13Ky aTOMHUX si7Iep.
SAnepni peaxuii. [Toxain saep
ypaHy. SlnepHuii peakrtop.
TepmosinepHa peakiisi.

PanioaktuBHicTh. Anba-, OeTa,
raMma-BUIIPOMIHIOBAaHHS.
Metoau peectpariii
10HI3YI0UOT0 BUIPOMiHIOBAHHS.

3HATH, MOSICHIOBATH 1
MIPaKTHYHO 3aCTOCOBYBATH:

SBuma i mpouecu: pyx
eJIEMEHTapHUX YaCTHHOK y
NPUCKOPIOBauaXx, BIAKPUTTS
CIEKTpaJIbHUX JiHIH,-
PalioaKTUBHOCTI, 130TOTIH,
BTpaTa METajJaMH HEraTUBHOTO
3apsTy Py OTIPOMIHEHHI]
CBITJIOM, 3QJICXKHICTh CHEPTii
(hOTOECJIEKTPOHIB BiJl YaCTOTH
CBITJIA 1 HE3AJIEXKHICTD.B1J HOT0O
IHTEHCHBHOCTI, U PaKIIis
(HOTOHIB Ta €IEKTPOHIB.

DyHIaAMEHTAJIbHI 10CTian:
A. Cronerosa; I1. JIebenesna;
E. Pesepdopna; A. bexkepens.

OCHOBHi MOHSATTS: KBaHTH
cBiTia (poroHn), poroedexr,
yepBoHa Mexa poToedekTy,
THCK CBITJIa, 130TOIIH,
pamioaKTUBHICTh, anb(da- 1 OeTa-
YaCTHUHKH, TaMMa-
BUIIPOMIHIOBaHHS, KBAHTOBHUM
XapakTep BUIPOMIHIOBAHHS 1
MOTJIMHAHHS CBITJIa aTOMaMH,
1HIyKOBaHE BUMPOMIHIOBaHHS,
NPOTOH, HEUTPOH, : SIIEPHI CUIIH,
palioaKTUBHUMA PO3MA, Iepio
MBPO3IAy; CHEePTis 3B’ 3Ky
aTOMHUX s1ep, IeheKT Mac,
SHEepPreTHYHHN BUX1JT SIICPHUX
peaxKIiii, JaHITIOroBa sIepHa
peaxiis, KpuTHYHA Maca.-

IneanizoBani Mmogeuti:
TUTaHEeTapHAa MOJIENTb aToMa,
MIPOTOHHO-HEUTPOHHA MOJIENH
smpa.

3aKoHM, IPUHLMIN, TIOTE3H:
MOCTYJIaTH TeOpii BiJTHOCHOCTI,
3aKOH / 3B’SI3Ky MIX Maco0 Ta

- po3mi3HaBaTH MPOSBU
KBaHTOBUX SIBHII 1 TIPOIIECIB Y
MIPUPOIi Ta TX TMIPAKTUIHE
3aCTOCYBaHHS B TEXHIIli,
30KpemMa (HaKTiB, 10
MiATBEPKYIOTh BUCHOBKH
crenianbHoi Teopii
BIJHOCHOCTI; SIBHIL], 1110
MiATBEPIKYIOTh
KOPITYCKYJISIPHOXBIITLOBHMA
JTyaji3M BJIaCTUBOCTEH CBITIA;
BHKOPHCTAaHHS 3aKOHIB
(dhoToedeKTy B TEXHIIl, METOIIB
CIIOCTEPEXKEHHS 1 peecTpartii
MiKpPOYaCTHHOK;

- 3aCTOCOBYBATH OCHOBHI
HOHSTTS Ta 3aKOHH CHELiaIbHOT
Teopil BiZTHOCHOCTI, Teopil
¢dotoedexty, Teopii Oy10BH
aToMa Ta aapa, GopMyIIH I
BU3HAUEHHS (i3WYHUX BEITUYHH
Ta IX OJJMHUIIb; MaTeMaTHYHI
BUPAa3H 3aKOHIB;

- PO3pPI3HATH: BHIIN CIIECKTPIB,
PamIioaKTUBHOCTI,

- IOPiBHIOBATH OCOOJIUBOCTI
TPEKiB MIKPOYaCTHHOK Y
SNEKTPUYHOMY 1 MarHiTHOMY
TIOJISIX; YTBOPEHHS Pi3HUX BUIIB
CIIEKTPIB, 3arajibHi 0COOIUBOCTI
TIPOTIECiB, IO BiIOYBAIOTHCS
TP PaTi0AKTHBHOMY PO3IIaii
s1ep, YMOBU BUHUKHEHHS
JIAHIIOTOBOI Ta TEPMOSIAEPHUX
peakiiit; mpupoay anbgha-, oera-
, TaMMa-BUIIPOMiHIOBaHb; -
pOOUTH y3araibHEHHS 11010
BJIACTUBOCTEMN PEUOBUHU Ta
0JIsA, PO3B’S3yBaTH:

1) po3paxyHKOBi 3a/1a4i,
3aCTOCOBYIOUHM (PYHKIIOHATIbHI




eHepriero, 3akoHu PoToeEKTy,
piBHsiHHS EliHurelina s
thoToedekTy, KBAaHTOBI
noctynatu bopa, 30epexxeHHs
YHCIIa HyKJIOHIB 1 3apsiny B
SJICPHHUX PEAKIIisX, 3aKOH
PaaioaKTUBHOTO PO3MALTLY,
rinote3a [Tnanka.

Teopii: ocHOBH criemianbHOT
Teopil BiAHOCHOCTI, Teopii
(hoToedekTy, KOPITyCKYIIPHO-
XBUJIbOBUI Tyasti3M, Teopii
OymoBHU aToMa Ta spa.

IIpakTHyHe 3acTOCyBaHHSA
TEOpPeTUYHOr0 MaTepiajy:
3acTocyBaHHS POTOEPEKTY,
OymoBa i BJIACTHBOCTI aTOMHHX
sep, TOSICHEHHS JTHIHYacTHX
CHEKTPIB BUITPOMIHIOBAHHS Ta
MIOTJIMHAHHSI, 3aCTOCYBaHHS
na3epiB, AaepHa eHEpreTHKa,
NPUHLHMI 1ii BUMIPIOBAIBHUX
NPUIAAIB Ta TEXHIYHUX
HpUCTPOiB: (POTOETEMEHT,
MIPUCTPOIB I peeCTpartii
3apsIKEHUX YaCTHHOK, Ja3ep,
SIEPHUM peakTop.

3aJISKHOCTI Mi’K OCHOBHUMU
(i3MYHIMH BeTMYUHAMH, Ha!
PENSATHBICTCHKHIA 3aKOH
JIOoJaBaHHS MIBUIKOCTEH,
3acTocyBaHHS (OPMYI 3B’ 3Ky
MIX Macol0, IMITyJIbCOM Ta
EHEepTi€l0; 3aCTOCYBaHH
KBaHTOBHX MocTyJiatiB bopa no
MPOIIECIB BUIIPOMIHIOBaHHS Ta
TIOTJIMHAHHS €HEeprii aToMoM;
3aCTOCYBAHHSI PiBHSIHHS
Eftamreitna ais poroedexry,
CKJIaJIaHHS PIBHSHb SJCPHUX
peaxIiiif Ha OCHOB1 3aKOHIB
30epeKeHHs; pO3PaxyHOK
nedekTy Mac, eHeprii 3B 3Ky
ATOMHHX sIJIep, CHEPTETUIHOTO
BUXOAY SCPHUX PEaKIiii;
3aCTOCYBaHHSI 3aKOHIB
30epeXeHHsI IMITYJIbCY Ta
€HepTii 10 omHCy 3ITKHEHb
MIKPOYACTHHOK; 3aCTOCYBaHHS
3aKOHY Pali0aKTHBHOTO
po3mnany, BU3HaYEHHS MEPioay
miBpo3Mnany;

2) 3amadvi Ha aHaIi3 TpadikiB
3MiHH KUJTBKOCTI Pa/lioaKTHBHUX
siIep 13 9acoM, CXeMH
CHEPTEeTUYHHX PIBHIB JUIA
MOSICHEHHS TIOTJIMHAHHS Ta
BHITPOMIHIOBAHHS CBITJIA;

3) koMOiHOBaHI 3a1a4i, I
PO3B’SI3yBaHHS IKHX
BUKOPHUCTOBYIOThCS TOHATTS 1
3aKOHOMIPHOCTI Pi3HUX
po3ainiB Gi3ukwy;

4) 3amaui, sAKi nepea0avYaroTh
00po0IIeHHS Ta aHaTi3
pe3yIIbTaTiB eKCIICPUMEHTY,
300pakeHHX Ha GoTo abo
CXEMaTUYHOMY PUCYHKY,
30KpeMa MO0J10 BU3HAYCHHS
XapaKTCPUCTUK CIICMCHTAPHUX
YaCTHHOK a0o0 saep 3a
(oTO3HIMKaMU X TpeKiB
(30Kpema B MarHiTHOMY ITOJIi);

- CKJIaaaTy I1JIaH BUKOHAaHHA




JTOCITI/TIB T4 EKCIICPUMEHTIB,
pobotu 3 BUMipIOBaJIbHUMHU
MPUIaIaMHU Ta TIPUCTPOSMH,
30KpeMa (hoToeeMeHTa.




II. MOPAAOK OINIHIOBAHHA INIATI'OTOBJIEHOCTI
BCTYIHUKIB, KPUTEPII OLIIHIOBAHHS, CTPYKTYPA OLIIHKHA

KoxHa BIANOBIAP BCTYIMHUKA OIIHIOETbCS 32 12-0anbHOI0O — MIKAJIOH,
BIJIMIOBIZTHO 710 KpUTEpiiB oriHtoBaHHsS (Tabn. 1). 3arasbHa oIiHka 3a cmiBOeciny 3
(b13UKH PO3PAXOBYETHCS K CepeaHE apUPMETHUHE BCIX OLIHOK 32 KOXKHE MOCTaBJICHE
nutanHs. Otpumani 6anu nepeBoasaThes B 200-6anbHy mkany (Tada. 2).

Berynauk, skuit Habpap menmie 100 6aniB, 10 MOAQIBIIOI Y4acTl Y KOHKYPCI
HE JIONYCKAETHCS, 3a pe3ybTaTaMu CHIBOECIAN BUCTABISETHCS «HE 3apaxOBaHO.

Tabnus 1
Kpurepii oniHioBaHHd Binosizi

ban XapaKTepI/ICTI/IKa HaBYaJIbHHUX JOCATHCHD

1 | BerynmHUK BOJIO/AIE HAaBUYAJbHUM MaTepiaJioM Ha PiBHI pO3Ii3HABAHHS SBHIIL
OpUPOAM Ta MNPUPOJHUX OO €KTIB, BIANOBIJAE Ha 3alWTaHHA, IO
nOoTPeOYIOTh BIJIIMMOBIII «TaK» UM «HI»

2 | BcrynmHUK omucye TpUPOAHI SBUINA Ta MPUPOAHI 00 €KTH HA OCHOBI CBOTO
MONEPEAHBOTO JIOCBiAYy, BIAMOBIJA€ HAa 3alUTaHHSA, IO TOTPEOYIOTh
OJIHOCJIIBHOI BIJIITOB11

3 | BcTtynHHK 32 1ONOMOTrOIO OMUCYE SIBUIIE a00 MOro yacTuHu O€3 MOsSCHEHb
BIJIMIOBITHUX TIPUYMH, Ha3uBa€ (I3U4HI SBUINA, PO3PI3HIE MO3HAYCHHS
OKpeMux (Hi3UYHUX BEITUYHH.

4 | BcTymHUK 3a JIOTIOMOTOI0 OIMKCY€E SBUINA, O€3 TOSCHEHb HaBOJIUTh
NPUKJIaAA, IO TPYHTYIOTBCA HA HWOTO BIACHUX CIOCTEPEIKEHHSAX U
MaTepiai MmIpyJYHruKa

5 | BcrymHuMK ommcye sBUINA, BIATBOPIOE 3HAYHY YACTHHY HaBYAIHHOTO
Marepiaiy, 3Ha€ OAWHUII OKpeMHuX (I3UYHUX BEIUYHH, 3alHCy€ OCHOBHI
bopMynu, pIBHSIHHS

6 |BcrynHuk MoXXe 31 CTOPOHHBOIO JIOIIOMOIOIO IOSICHIOBATH  SIBUILA,
BUIIPABJIATU JOMYLIEHI HETOYHOCTI (BJAacHi, I1HIIMX YYHIB), BHSBISE
eJIEMEHTAPHI 3HAHHSI OCHOBHUX TOJIOKEHb (3aKOH1B, TTOHATH, (hOPMYI)

7 | BctymHMK MOKe TOSICHIOBATH SIBUIA, BHUIPABISATH JOMYIEHI HETOYHOCTI,
BUSIBJISIE 3HAHHS 1 PO3YMIHHS OCHOBHHMX IIOJIOKEHb (3aKOHIB, IIOHSITh,

dbopmy, Teopiii)

8 | BctymHUMK yMmie TIOSICHIOBATH SIBUINA, aHATI3yBaTH, y3arajibHIOBATH 3HAHHS,
CHUCTEMATU3yBaTU 1X, 31 CTOPOHHBOIO JIOMIOMOTOK0 POOWTH BHUCHOBKH.
CamocTiiiHO po3B’s13y€e TUIOBI (13UYHI 3314l

9 | BerynHUK BUIBHO BOJIOJII€ BUBUCHUM MAaTEpiaJioM Y CTaHJAAPTHUX CUTYaIlisX,
HABOAWTH TPHUKIAAN HOTO MPAKTHYHOTO 3aCTOCYBaHHS Ta apryMEeHTH Ha
MiATBEP/KEHHS BIACHUX NyMOK. CaMOCTIHHO poO3B’si3ye THUIOBI (Pi3uyHi
3a7a4i, OOIPYHTOBYIOYHM 00OpaHuii criocid po3B’si3aHHS

10 | BctynHUK BUIBHO BOJIOJIE BUBYEHHUM MAaTEpiajioM, YMUIO TOCIYTOBYEThCS
HAyKOBOK TEpPMIHOJOTIEI0, BHUABISIE 3HAHHS 1 PO3YMIHHS OCHOBHHX
MOJIOKEHD (3aKOHIB, MOHATH, (DOPMYJ, TEOPiii), BMI€ 3aCTOCOBYBATH iX JJIS
aHani3y QI3MYHUX SBUI]
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BerynHuk  Ha  BHCOKOMY pIBHI  OMaHyBaB IPOrpaMOBUN  MaTepiad,
CaMOCTIHHO, y MeEXaX YMHHOI MporpaMy OIIHIOE PI3HOMAaHITHI SBHIIA,
(dakTH, TEopli, BUKOPUCTOBYE 3100yTI 3HAHHS 1 BMIHHSA y HECTaHAAPTHUX
CUTYyaIlisiX, morauoroe HaOyTi 3HaHHSA. P03B’s3ye KOMOIHOBaHI 3a/1adyi, 110
noTpeOyIOTh BOJIOAIHHS HABYAJIBHUM MaTepiaJioM PI3HUX TeM 3 (Pi3UKH

12 | BctynHUK BUIBHO BOJIOMAIE MPOTPAMOBHM MaTepiajioM, BUSIBJISE 310HOCTI,
BMI€ CAMOCTIHO MOCTaBUTU METY JOCIIIKEHHS (SIK €KCIIEpUMEHTAJIbHOrO,
TaKk 1 TEOPETHUYHOro), BKa3dye MNUIAXM 11 peanizallii, poOUTh aHami3 Ta
BUCHOBKH. P03B’s13ye KOMOIHOBaHI 3ajayi, 1[0 NOTPeOYIOTh BOJIOJIHHS
HAaBYAIHLHUM MaTEPiaJioM Pi3HUX TeM 3 Hi3UKU
Tabani 2
Ta6auus nepeBeneHHsi pe3yJbratiB cniBoecinu B mkaay 100-200
1 2,9 109 |43 128 | 6,7 147 | 8,6 166 | 10,5 | 185
1,1 3 110 |49 129 | 6,8 148 | 8,7 167 | 10,6 | 186
1,2 3,1 111 |5 130 | 6,9 149 | 8,8 168 | 10,7 | 187
1,3 3,2 112 |51 131 |7 150 |89 169 |10,8 | 188
1,4 |He 3,3 113 | 5,2 132 |71 151 |9 170 |10,9 | 189
1,5 CKJIaB | 3 4 114 | 5,3 133 | 7,2 152 |91 171 |11 190
1,6 3,5 115 |54 134 | 7,3 153 |92 172 | 11,1 | 191
1,7 3,6 116 |55 135 |74 |15 |93 173 | 11,2 | 192
1,8 3,7 117 | 5,6 136 | 7,5 155 |94 174 | 11,3 | 193
1,9 3,8 118 | 5,7 137 | 7,6 156 |95 175 | 11,4 | 194
2 100 |39 119 |5,8 138 | 7,7 157 19,6 176 | 115 | 195
2,1 101 |4 120 |59 139 |78 158 | 9,7 177 | 11,6 | 196
2,2 102 4,1 121 |6 140 |79 159 |98 178 | 11,7 | 197
2,3 103 | 4,2 122 | 6,1 141 |8 160 |99 179 | 11,8 | 198
2,4 104 |43 123 | 6,2 142 | 8,1 161 | 10 180 | 11,9 | 199
2,5 105 |44 124 | 6,3 143 | 8,2 162 | 10,1 | 181 |12 200
2,6 106 |45 125 |64 144 | 8,3 163 | 10,2 | 182
2,7 107 | 4,6 126 | 6,5 145 |84 |164 |10,3 | 183

2,8

108 | 4,7 127 |66 |146 |85 [165 |104 | 184
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