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3ATBEPREHO

:#acrfu"2o°LC;[L#kHEKpa.I.rm
rlporpARA

3oBHIIIIHI,oro HE3AjiH"oro oi|IIIIOBAHHH
pe3y.ibTaTiB HaBvaHHfl 3 ®13IIKII,

3Ao6yTIIx Ha ocHOBi  noBHoi 3arajibHOT cepe/]Hbof ocBirH

IIoflcHIOEraj] I,Ha 3anHctca
llpoxpaMy SOBH iillllboro IIe3aJle)Iclioro ol|iHroBaH" 3 ¢i3HKH  yKilaneHo  Ha ocHOBi "HHIIx HaBtlaJlbHHX npoxpaM:

3  dyi3IIKII  ;iun   7-9 KJiaciB   3aKJlaniB   3arajunol.  cepcj|HboT  ocBi",  3aTBeprxeHof  Halta3oM   MinicTepcTBa  ocBi"   i   Hayl(Il

yKpainH  Nb   804  Bin   07.062017  p.  Ta  HaBtlailbHHx  nporpaM  q"   10-11   KjlaciB  3altjlaqjB  3arajlbHOT  cepe/IHbo.I.  ocBirl{  3   dyi3HK14

toiBeHb cTaH4apTy,  npodyiJTb"fi  PiHeHb) aBTopcbltoro  ltoTlclcTriBy niA KepiBHIIiiTBOM  JloKT€Ba B.M.,  3  ¢i3IIIcll  i acTpoHOMiY ®iBeHb
OraHjlapTy, IIpodyijlbHIIri  piBeHb)  aBhopcbKoi`O  KojieKTliBy  niI|  KepiBHHuTBOM  JljlHeHKa o.I.,  3aTBepr}iteHHx  HaKa3OM  MiilicTepcTBa

ocBi" i  HayKII yKpainH 24. I I.2017 N91539 «IIpo Hananlljl rplldyy MOH HaBqajlbHI" IIporpaMaM 3 4Ii3H[cll i acTpoHOMiT q" y.IHiB

10-11  NIaciB ra noj]bcbKof MOBH Ami yHHiB  5-9 Ta 10-11  NIaciB 3aKjlaf|iB 3arajlbHOT cepenHEOT ocBiTH».

MaTepiaJI nporpaMI[ 3oBHilllHboro He3ajle)rclloro ol|iHroBaHI]jl 3  dyi3IIKII  uoAijleHo Ha n'flTh  TeMaTHLiHi4x 6j]oKiB;  "MexaHiKa",
"MojlelcyjixpHa  dyi3HKa Ta TepMo;|IIHaMil(a",  "Ej]el(TpoqllHaMilca",  "Koj"BaHHfl  i  x"rli.  On"IKa",  "EjleMeHTII TeopiT BiqHocHocTi.

KBaHroBa  dyi3IIi(a",  HI{i,  8  cBoro  qepry,  po3IIorineHo  3a  icmoroBHMH  eTleMeHTaMH  3MicTy  dyian`IIioro  cKilaqHIIKa  Kypcy  «®i3II]{a  i

acxpoHOMijn> q" 3aKJlazlil] 3araJlbHof cepeAHroT ocBi".

MeTa  coBIIill]Hboro  He3ane)KHoro  oi|iHloBan"  3  dyi3ill{I+  nojlmae  a  TOMy,  II|o6  ol|iilH"  HaBHajlbHi  ziocflrllen"  yqacHIIKiB

coBHilllHroro He3are}KHoro ol|iHroBanHfl:

dyi3HHHHx eKcnepHMeH
-  3acTocoBy

cepeqHbo.I. oCBi";

flBrllltaMH   HaBKOTrHlilHI,Oro   cBiry   Ha   OcHOBi   3HaHHH   3aKOHiB   ¢i3HKI{,   a)yHAaMeHTaJ]bHHx

dyi3HtlllHX HeMOIICTpaui#  i  el(cllepHMeHTiB;
ilpal3Hjla,  IIOHflTI`j]  Ta  r]pilHuHnH,  I1|0  BIIBqaloTbcH  8   Kypci  ®i3HKH  3aK]]aniB  3araJII]Ho.1.
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i  BH3Haqa"   3araJlbHi  pl]cH   i   cyrreBi   Bi;|MiHHocTi   3MicTy   ®i3HtlHHx  jiBHui  Ta  rlpoueciB,   Mexi   3acTocyBaHHfl   dyi3H`lIIHX

3al(C)IIiB;

-  BHKoPHCTOByBa"  Teope"qHi  3HaHm  H"  po3B'fl3yBaH"  3aAatl  pi3Hoi`o  THI]y  (HKicHHx,  po3paxyHKOBIIx,  rpadyiqHIIX,

eKcrlepHMeHTajlbHHx, KOM6iHOBaHHx Touro);
-  CKjla;lam   HjlaH   rlpaRTHtlHI]x   j|i#   Iiioj|o   BHKOHaHHj[   eKcllepHMeHTy,   I(opi{cTyBaTHcfl   B"iploBajlbHHMH   npHJlaHaMH„

o6JlanHaml",  o6po6Jljl"  pe3yjlbTa"  z|ocJliHRTeHHjl,  y TOMy I"cjli  3 ypaxyBaHH"  IIoxH6olt,  po6H"  BI]cHOBKH illo/|o  oTPHMaHHX

pe3yJibTaTiB;
-  noflciiroBa"  npllHI|Hn j]i.1. npocTHx rlpHCTpo.I.B, MexaHi3MiBATa BHMiploBaj]b"x np[17IaqiB 3 ¢i3HqHo.I. Totll(H 3opy;
-aHani3yBa"  rpadyil(H 3anexHocTefi Mix dyi3HqHHMI]  Bej"HHHaMH , po6II" BHCHOBKH;
-  HpaBHjlbl]o  BH3Hatla" Ta BHI(opHCTOByBa" ouHHHui  dyi3HtlHHX BeJ"tnlH.

Ea3o814ii 3MicT IIaBtlaj]bl[oro
MaTepiaJ]y

Pe3yJlbmamu Ha8vaHra, u4o cni86ibi+ocrmbcfl 3 8uno2aMu Hep3Ica8Ho2o Cmanoapmy rna

3HaHHeeud KomoHeHm J|ifl;iibriicHwi KOMnoHeH in

MHXAHII(A
OcHOBI]  I(iHeMaTHKH. MexaHiqHIIH

pyx.  CIICTeMa Biz|JliKy, BiAHoCHicTh
pyxy. MaTepiaJII.Ha Toql(a. TpaexTopijl.
III"x i nepeMill|eHHfl. IIIBHflKicTb.

HoflaBaH" mBHz|KocTe#.
HepiBHOMipHHfi pyx. Cepezl" i

M14rl`€Ba mBHqKocTi.  PiBHOMipHHffi  i

piBHorlpHCKOpeHH# pyxH.
rlpiicltopemjl. rpa¢iKH 3anexHOcTi

PiBHOMipIIOMy i  PiBII

pyxax.                        `o

3Ha", rloHcilroBa" i rlpaRTHtlllo
3acTocoByBaTH:

jlRIIua i lipouecli: pyx,  iHepHiH,
BinbHe rlapiH" TiJi, 83aeMOHifl Till,

/|edyopMal|ifl, II]IaEaH" Ti]i TOH|o.

®yl]uaMel]TaJlbHi/]ocjliqH:
APxiMezia, ToppiHeJ]J]i, E. I Iacl{anfl,
I. raTiijlejl, I. KaBeH;|rma.

ocHORI]i noi]rmfl : MexaHiqi"ii pyx,
cHCTeMa BiATliKy, MaTepiaf[bHa Toql(a,

Tpacl<TopiH, KoopHHIIaTa, nepeMiH|eHH j[,
IIIJ"x, mBHj|I(ic'rL, n

•      p03Iii3HaBa" rlpoflBH MexaHitl"x fl3Hur i
IIpol]eciB y  npl4poui Ta npHKJ]aAH .I.X
npaK"qHoro 3acTocyBaH" 8 TexIIii|i,

•      3acTocoByBa" ocHOBIIi rloHaT" Ta
3alcoHH, IIPHHul4r",  IIpaBH/Ia MexaHiKH,

dyopMyJm "j] 8113HaqeH" dyi3nq"x
Beili4qHH Ta .I.x oHHHHHb;  MaTeMaTHqHi

BHpa3H  3aKOHiB  i  3aKOHOMipHocTeii

Mexallll(H;
•       BH`3I+atla"  Me"i 3acTocyBallllj] gal(ol]iB

Mexallih.H;
•       Po3pi3Hfl" BHAH MexaHitlHoro pyxy;
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Pe3yJibmamu..HaeuaHiiR, ufo cnieeibriocarnbcf. 3 8unoz:cunu J|epo+ca8nceo cmarlbapnny rna
Ea3oBiliz  3MicT  HaBHaj]bHoroMaTepiaJly Ha8ua]ibHux np0 2paM

3HaiiH€8ud Ko}unoHeHm Hin`n;ri lc Hwi KounoueHm                        I,

PiBITOMipHli# pyx no  KOJ]y.  IIepioH  i iHep"icTb, Maca,  C14Jla, Bara, MOMeHT •      Po3B'jl3yBa":
qacTOTa.  JliHilu,IIIa i  KyTOBa I11814nl{OcTi. cll]", TI]CK,  iMrlyi]bc,  MexaHiTHa po6oTa, 1)         p03paxyHKOBi  3anatli Ha BHKOpllcTaH"

H0uel]TPoBe IIPHCKopellllfl. noTystHicTb, KoedyiuieHT KopHCHoi. j|i.I., dyopMyil np"o]iil]ifiHoro piBHOMipHoro Ta
OcHOBii /|IiliaMiKH. ITepurHji  3altoH KiHe"t]IIa Ta ITOTeHuiamHa eHeprijl, PiBHo3MiHHoro pyxiB,  cepe/|Hbo.I. Ta MHTTCBol

HE,IOTOHa. IHepi|iaj]bHi  cHCTeMEI nepioA i tlac'roTa. urBHj|I(ocTi IIepiBHOMipHol`o pyxy,
BiHjliKy.  npl4HHHII  BiflHOcHOcTi IqeaTli3oBaHi Moqeili:  MaTepiajlbHa piBHOMipHoro pyxy Ilo KOJly, pyxy TiJla nizl
raJliJlefl. ToqKa,  3aMKI]eHa cHCTeMa. /|i€Io rlocTijzHO.i. cHT" TariHFIH: piBHOMip"ii

83acMOHifl Till. Maca. CH]Ia, 3aKOHH,  IIPHHI|IIilu:  3aKOHOMipHocTi Ta piBHollpHCKopeHHii  np"oTliHifiHi PyxH;

J|oj|aBaH" CHJI. Hpyr`IIfi 3al(oH KilleMa"KH;'  3aKo" ;]IIHaMilcll HLroTOHa; BiAIIOcHHH  pyx;  piBHOMipHHfi  pyx Ilo Koiry;
HbK]TOHa.  TpeTi# 3aKOH Hb]oTOTla. 3al(OHH  36epeHeHHjl iMIIyjlbcy fi eHepri.I., pyx TiJI IIi;I Ai€ro OnHict a6O Ki]Iblcox cHjT, pyx

rpaBiTauiHHi  ciiT[H. 3aitoI] BcecBiTHboro THxiHHH, ryKa, Hacltajlji, 3B'jl3al"x Tijl; yMOBII piBHol)a" Ta li/IaBaH"
BcecBiTHE,oro TflxiHHfl.  CHJla "exiHHfl. ApxiMeHa;  yMOBH piBiloBarH Ta.njlaBaH" Till;  BcecBiTH€ "xiHIIfl;  3aKOHH  HbroTOHa,

Pyx Ti.ia IIiH Ai€ro cHJ" TjlxiHHfl. Tijl; npMHuHli :  BuiHOcliocTi raninefl.- r`ylta, rlacKanjl, ApxiMez{a; 36epexeH"
Bara TiJla. HeBaroMicTB. Pyx Teopi.I.:  ctcHOBH  IcilacHqHo.I. MexaHiKIIIIpaK"vHe3acTocyBaHHH, iMI]yJ]bcy  ii  el]epri.i`;

IIiTyHHHx cyllyT"ItiB. rlepura 2)    3ar[at7i  Ha anani3 rpa¢iKiB pyxy Ti/I  I
ItocMitlHa in BHziKicTh. BH3IIaqeHHfl 3a HHMH  iioro TTapaMeTPIB,

CHJIH IIpyxHoeri. 3aKOH ryKa.
TeopeTliulioro  MaTeplaJly:  po3B  jl3aHHjlocHOBHo.I.3aqaqiMexaHiKz{,pyxTillniHj|ieroqu|Hie.I.a6oKiTlbt(oxCHTI;BiTlbHenaniH";pyxTpancllopry,cHapqniB,ITTlalleT,urTyql"XCynyT"I(iB;piBHOBa"Till,KKj|IIpocTHxMexalii3MiB,IiepeI|at]aTHCKypijMHaM14Tara3aM}i,IITlaBail"Till,rlprHul4n;Ii.I.BIIMiproBajlbHHxrlpiljianiBTaTexHitlHHxnpHCTpo.I.B..Tepe3n,

IIo6y;|oBy rpa4]iKa 3MiHH orllli€.I.
CHj" Tep". Koed)iuicHT TepTj[. Be/IHLIHHH  3a li)a¢iKOM  iHLIIo.i.;

MOMeHT CHTIH. yMOBII piBHOBa" 3)    3ajlatli, flKi  nepej|6atlaroTb o6po6Ky Ta
TiJla.  BHz|H PIBHOBa". aHaJ]i3 pe3yTIE,TaTiB eKcl]epHMeHTy,

•i. 3o6pare"x Ha dyoTo a6o
cxeMaTHtlHOMy pHcyHKy;

4)    I(oM6iHOBaHi 3a;|aqi, ;|"                                 ,
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Ba30Bilii 3MicT HaBlaJlblioroMaTeiiiajly
Pe3ynbmamu liaeuaHHfL, uio cnie;eibtiocf.mbcH 3 8uno2anou J]epc>ica8Ho2c) cmaHbapmy rna

rlaevia]ibiiux npoapaM   .
3fiaiiH€8ud i<oMnolieHm     . HinJib Hic iiwii KOMnoi+ei+in

36epexelil[fl eHepri.I. a MexaHitlllHx j]HHaMOMCTp,  cTp06OcKOH,  6apoMeTp, 3aKOHOMipHocTi 3 Kjjlbl(ox po3;|i]]iB
npouecax. no.TyexHicTb. Koedyii|i€HT MalloMeTp, KyjTbKOBH# HiAl""I{K, Hacoc, MexaHiKII;
KOpHCH6.I. 4i.i'.  H]]Ocri MexaHi3MH Ba"ij]b, cl]oJlyTeHi IIocyHHI", 6]I0l(H,

EJleMeH"  MexailiKII  pi/|IiH Ta IIox}IJla II]Ioulli[a,  Boz[onpoBin, IUJ]ro3,
I.a3iB. THCK.  3aKOH.IIacKana j|jljl piriHH     rij]paBjiiuHHfi llpec, HacocH

i:i;ac::B:fl;:T¥x:I;(:ep:HoaHEi:o:;:T5H:C:KBa     I
MOJIEKyJLflpHA ®13HKA I TEPMOHHHAMIKA

ocl+OBH  MOTieKyJ"PHo- 3Ha", nojlcHroBa" i npaKTHqHo •      po3ni3I]aBa" npoflBH TeHTioBHx flBHIIi  i

Kil]e"`iHo.I.Teo|)i.I..ocHOBIIi 3acToCoByBaTH :.'    -. IIpoTieciB y Hpl]pd;|i Ta .i.X IIpaloult]He
Ii ojloxeHHj] Mo]IeKy"pH O-K i He"HHo.I. flBHura i IIpoi|ecli: 6poyHiBcbKHii 3acTocyBallHjl 8 TexHiHi, 3oKpeMa
Teopii. Ta .I.x ziocllij|He o6rpyHTyBaH". pyx, zlHdyy3ifl,  cTIICHeH" I`a3iB, " cK JIHdyy3i.I.,  BHKopHCTaH"  cTHCHeHoro
Maca i po3Mip Moi]eKyjl.  CTaTla ra3lB, IIpoHecH TenJloo6MiHy ra3y,  3Mil"  BHyTpiillHbo.I. ellepri.I.
ABor`axpo.  CepeHHfl I(Baz|paTHtlHa (TenjloIIpOBi;Ill i cTb, KOHBeKui fl, (arperaTHoro  cTaHy petl0BHHH), BHj|iB
uBHj|KicTh Terl/IOBoro pyxy MoiieKyTI. BHnpoMiHroBaHH#),  BCTaHOBTleH" Telljloo6Miily, jiBHura 3MotlyBaHHjl Ta

Ij|eaJlbHH# ra3.  ocHOBHe piBIMHHfl TermoBoi piBHOBar`H, Heo6opoTHicTb Kallijlj[pHOcTi, pi3HHx BH4iB zic¢OpMapi.l',
Mojlel(yjljlpHo-Ki Hem tlHoi. Teop i.I. TerljloBIrx flBHIJ[, arperaTHi nepeTBopeHHjl BJiacTHBoCTcfi  KPHCTaJIIB Ta  lHuHx
iAeanbHoro ra3y. TeMneparypa Ta i-I PeqoBHHH, z|edyopMal|ifl TBepqllx Tijl, MaTepiajTiB  y  TexHiui  lf  rlpHPOAl,

:3Ho¥:ro:a:iH{zH;Tr;y:::::;H;a.§'##`~TeMnepaTyp.

otlyBaHIIH,  KalliJlxpiii fllmu|a Tou|o. CTBopeH"  MaTepiailiB  i3 3aHaHnMH

4p7uL     yHAaMeHTaJlbHi AocjiiHli:  P.  Boll]ij|, BjlacTHBocTflMH,  3acTOcyBaHHH Terlj]OBHx

ioITa, x. mapTlj[, x. reii- nBHryHiB Ha Tpancnopri, a eHepre"ui, y
_    res       a. CiJII,CbKOMy  roclloHapcTBi, MeTOAH
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Ba3oBHii 3Mic'r I]aBHaJibHoroMaTepiany
Pe3yst>rmamu iiaeciaHHa, ufo cnie8ibHocflmbca 3 eunoecLMu Hepoica8Ho2o cmaiibapmy rna

Haeyaj.bliux ni)OapaM.
31+aiiHc8ud KOMnoHeHm      ' Hifuibiiic Hwi i<o]yunoiieH in

oclloBII TepMoi|HliaMiKH. ocHOBz]i  nol[f]TTH:  I(iJ[bKicTI> npodyiJlal("I(H  i 6opoTb6H  i3
TenJ]oBHH pyx. BHyTpilllHjl  eHeprijl Ta pet]oBHHH, cTajla ABor`aI{po, MOJJapHa 3a6pyHHeHHjlM HaBKOJIHullboro
cnoc06H  ri. 3MiHH.  Ki7IE,KicTb TenT7OTH. Maca, cepeA" KBaj|paTHq+Ia ill814qKicTb npHpoAHoro cepeAOBHura;
IIHTOMa Tenjlo€MHicTb petloBHHH. TenjloBoro pyxy -MOJleKyTI, TeMrlepaTypa, •     3acTocoByBa" oclloBHi nolljl" Ta
Po6oTa 8 TcpMoflHHaMil|i.  3aKOH THCK, o6'cM,  KOHueHTpauijl, rycTHHa, 3aKOHH,  rlpHHUHI", IIpaBHjla
36epe)KellHH eHepri.I. a TenJ]oBHX Tell/Ioo6MiH, po6oTa, BIIyTpiurHH eHepriji, MOT]eKyi]flpHo.i' dyi"" 'i`a TepMojil4HaMiKH,
npol|ecax (IIepml]ffi gal(o[i KiTibl(icTI, TelljloTII, a;|ia6aT"jz  IIpoiiec, dyc)PMyJIH HJ"  8113HatleHHjl  dyi3HtlHrlx
TepMouHHaMiKH). 3acTocyBaH" ieoIIpOI[ecH,  I]HTOMa Terlno€MIIicTI, BeJIHtIHH  Ta .I.x oj|HHHI]b;  MaTeMaTHqHi

I]epmoro Gal(oHy TepMOZ[IIHaMiKH jl0 peqol"HH, n.HTOMa Tell/IOTa.nj]aBjleHHH, BHpa3H  3aKOHiB  MOTleKyjljlpHO.r dyi3HKH  Ta

i3ol]pol|eciB. AHia6aTHIIH  IIpol|ec. nHTOMa TellTIOTa T]apoyTBopeHHjl,  I"TOMa. TepMOz|HHaMiKH;
Heo6opoTHicTI>.TenJloBIixnpoueciB. Te"oTa 3I`opflililfl IIaJ"Ba,  HOBepxHeBa •       BH3i7aila"  Mexi 3acTOcysaHHfl 3aKOHiB

rlpHtmHn Ai.I..TcnTioBHx jiBHryHiB. eHeprifl, cHjla I]OBepxHeBoro HaTjiry,   , MOJ]el(y"pHo.I. dyi3Hrcll Ta TepMoj]14HaMil{H;
KoedyiHicHT I<opllcHof ;|i.I. TenjloBoro HOBepxHe814H`HaTff, Haclltlella Ta      . •      po3pi3Hjl": arpel`a"i cTaHH peqoBHHI],
ZIBHryl]a i  iioro  MaKCHMajTr,He HeHacHqcHa napa, BiAHocHa Bo]ioricTh IIacllqeHy Ta HellacHqeHy napy,
3IIatleHHfl.  EltoJloritlHi  Hacjli;IKH Ai.I. noBixpjl, ToqKa POCH, KPHCTajliqHi Ta xpHCTanitlHi Ta aMop¢Hi Ti/Ia;
TeHJloBHx  MaiuHII. aMopdyHi  TiJla,  aHi3oTporlifl •     po3B'fl3yBa":

BTiacTIIBocTi ra3jB,  PiAIII]  i MOHOKPHCTaniB,  I]py»{[Ia i  IIJlacTHt]Ha 1)    po3paxyHI(oBi 3aHaHi, 3acTocoByroqu      `
TBepAI]x Till. IIapoyTBOpeHHfl AedyopMaui.I.,  BHAo8%ellHH,  MexaHiqHa dyyllKHioHaJlbHi  3ane}I{HocTi  Mix

(BHnapoByBallHfl  Ta ItHniHIIH). Hanpyra. OCHOBHHM14  dyi3HLIHHMH  BeJIHqHHaMH,

KOHj|ellcalli H.  ITHTOMa TelljloTa I/|eaj]i3oBaHi MOHejli :  ij|ea}lbHHfi ra3, Ha: piBH"IIjl MOJleKy±PE-     _

BHMiproBailHH.

ij|ea]ibila-Ten-j]®Ba-MamH-Ha-.-.----~--`-------`
_ . . __     -  . - - - --|rs-.- ,. --. iT -.--KIHeTHtlHolTeopllij|eajlbHoro racy,

+      aKollli, npHHuH" Ta Me"i.I.xilboro 3B'jl3Ky Mix Macoro ra3y I  KiTlbKicTro

:fficy:B:a:E::;;:::i:;:I,:;:c:Tga:=;fl

MOTleKy]I;  3ajlexHicTb THCI(y ra3y Bizi

KOHueHxpal|i.I. MOJleKyjl  I

TCMIIepaTypH., BilyTpimHro eHepriro

`fr+r?)i.,u?,+**,--.-`.2#                      I-JF-:i---

Ea3oBI]ii  3MicT HaBilaTlbHol-oMaTepiany
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Hag uaJibHuX ni}oepam
3riaHHeeud Ko)unoHeHm HiflJi briici ndii KOMnorieiim

rlriTOMa TeliiTOTa IIjlaBrleHilH.  Tell/IOTa u]eajlbl]oro ra3y, ra3oBi 3aKOHI{, nepl"I1 oj|HoaTOMHoro ra3y; 3ajTexHicTb
3ropjlH" najlHBa. PiBHjlHHH TenjloBoro 3axol] TepMoul4HaMiKH, piBmlHHH I`ycTHHH  Ta THCKy  HacHqeHO.I. IIapl4  Bin

6atlaHcy j|nfl Ha#rlpocTiillHx TelljloBHx Tell/IOBor`o 6aIlaHcy. TeMIIepaTypH; piB"HHjl cTaHy
TlpoueeiB. Teopi.I.:  OCHOBH  TepMOAHHaMiKH Ta iAeaJTbHoro  ra3y,  ra3oBi  3aKOHH;

ITOBepxHe"fi HaTfll` piziHH, CHjla MojleKy"pllo-Kille"LIHO.I:Teopi.I.. po6oTy TepMoj|HHaMi.[Horo rlpol|ecy,
rloBepxHeBoro HaTflry; 3MoqyBaH". IIpaRTtl`IIie3acTocyBaHI]fl IIepmH#  3al(oH  TepMOAHHaMiitH;

Kanimlplli HBI4ua.      . TeopeTiltliloro MaTepiaj[y:  oKpeMi piB"HHfl TellIloBoro 6aTlaHcy;  Ha
KPHCTalliqHi  Ta aMopdyHi  TiJla. BHnaql(H piBHjm" cTaHy ij|eajlbHoro ra3y noBepxHeBi  Ta KaniTlxpHi HBI{nla,

MexaHiTHi 87IacTIIBocTi TBepr]Hx TiJI. Ta TXHe 3acTOcyBaHHH B.TexHini,. IIpy)KHy ;|edyopMal|lro TiJI, plAHocHy
BHjiH fledyopMaiiifi. Mouynb roHra.ifei-i(S::Qt BHKopHCTalI" cTHcl]eHoro' ra3y'Ta BO]IoricTh  noBiTpjl;

Tel]jloBHx MaiuHII, jlBHIHa HHdyy3i.I.,. 2)    3aHatli Ha ailani3 rpaSiKiB i3onpolIeciB
KHnlH" nizi 36i)Ibll]eHHM "cKOM,    . Ta 1106yHOBy .ix y pi3I"x cHCTeMax
TepMitlHa o6po6Ka MeTa]IiB,  MexalliqHi I(oopAHHaT;  o6clHCTleHHfl 3a lpadyiKOM

BilacTHBOcTi  pi3HHx MaTepiaj]iB Ta 3arexHocTi "cKy ra3y  Biz| fioro
BHKopHCTaHm[ ilpyxHIIx BT[acTHBocTe# o6'€My; po6o", BHKOHallo.I. racoM;
Ti7I y 'i`exHiui Tollio;  IIPIIIII|HII /|i.I. aHaJli3  rpadyil(iB TerlJloBHX npoHeclB;
BHMiproBajlbmlx rlpHjlaj|iB Ta Texllitil"x aHaJli3 j|iaxpaMJI Po3TjlraH" MeTaJliB;
rlpHCTpo.I.B:  Kajlopl{MeTp, TepMOMeTp, 3)    3a;Iaqi, j[I{i nepezi6aqaroTb o6po6Ky Ta
rlcHxpoMeTp, Ten7IOBa Mall"Ha (Tell]IOBi allari3 pe3yjlbTaTiB el{cllepHMeHTy,

;|BHryHH, IIapoBa ii  ra3OBa Typ6iHH). 3o6pa%eHIIx Ha ¢oTo a6o
cxcMaTHtlHOMy pHcyHKy;

4)    KOM6iHOBaHi 3anaqi, zl"

po3B 'H3yBaHHfl Ill(Hx
BHKopilcTOByroTbcfl iloHfl`"  i
3aKOHOMipHocTj  3 ItijlbKox po3jiijliB

V\f:i,::^    \   /   ir€ll                        --            - --                          -      -                   _       ,        6
I.,a,,,

w   **   ¢                                                                   |3op#HHaonoM  gr„z_



Ea3oBHii 3MicT HaBqaJ)blloroMaTepiaJly
Pe3y]ibmarrlu Ha8uaiiHa, u+o cni88iaiiocfimbcfl 3 eujrdo2anu |]epacaalio2o cmanaapmy rna

ria8 LiailbHux npoapaM
3HaHH€euil  KOMnoHeHm J|if lJibH ic Hwi;i KOMno HeHm

EjlEKTi;6HT;|riHAMIKA

M OJlel(yJlxpllo.I. dyi3H I(H ,

TepMoz|HHaMiKH Ta MexaniKH;
•       CKjlaHaTH  nj]aH  BHKOHaHHfl

eKcnepHMeHTiB, po6o" 3
BHMiproBajlbl"MH nprmaAaMH Ta
rlpHCTpojlMH, 3oKpeMa I(ajlopHMeTpoM,

TepMOMeTpoM,  ncHxpoMeTpoM
•     po6H" ysarajlbHeH" II"|o

BjlacTHBOc`I`era peTIOBHH y  pi3HHx
'   arperaTIIIIx cTal]ax; po3TamyBaHIIfl, pyxy

Ta 83acMOHi.i. Mo}IeKyi] 3aTlexHo Bin cTaHy

I)eHORVIHw.

oclloBIi ejielcTpoCTa"icH. 3I]a", nojlcHloBa" I IIpaKTHtlHo •      Po3ni3HaBa"  npoflBH ejleKTpoMarHiTIIHx

EjleKTPHqHHfi 3apflj|. 3aKOH 3acTocoByBaTH: jlBHII] i npoucciB y I]pHponi  Ta .1.x

36epe%eHHjl ej]eKTPHqHoro 3apuny. HBIlua  i I]pol|ecll: eJleKTPH3auifl, rlpaKTHTHe 3acTocyBaHHfl  a  TexlliHi,

3aKOH  Ky]IOHa. 83a€Mo;|iH 3apjlz|%eHnx TiJI, /|Ba BIiHH 3oKpeMa ei]eRTpocTa"qHIliz  3axMCT,
E;IeltTPHqHe I]ojle. HarlpyxeHicTb ejleltTPHqHHx 3apHHiB, BijlbHi  Hoci.1. BHKopHCTaHHjl npoBiAilHKiB Ta

ctlcKTPHunoro noTIj{. rlpHiliiHn 3apaniB y npoBizlHHKax, noJlxpH3al|ifl i3o"TopiB, KOHjieHcaTopiB, fli.I.
cynepno3HI]i.I.I]OTliB. qieTleKTPHKiB, j|ijr ej]eRTPHtlHoro cTpyMy, ejleKTpl{tnioro CTpyMy, BHKopHCTaHHjl

npoBiA"I{H Ta AiejieKTPHKH a--`::````:::-`:-``:`=-:::````:-`````-`:`-:-`.`-:-.f-`.--_``- KTpO]Ii3, TepMoejleKTpOIIila eMicifl, MarHiTHI{x BjlacTHBOcTeii pet]OBHHH,

gREflflr:::LrTaHroHr]:Hnao::a::iAji,fl,

ej[eKTpo]Ii3y 8 Texliil|i (jio6yBaHHfl
•     tlHc"x MeTa+IiB, raTlbBaHocTcriH,

\e;Hg    .     .   arHiTHaiHnyttuiflTa rajibBaHonjlac"Ka), e.ieKTpoMamlTIB,`--`::--:-.-` -::-.`9                             I-Fff--_` :--,,:--

Ba]oliilti 3MicT IIaBTajlblloroMaTepiaJly
Pe3y]ibmamu Haevan-in, u!o cnie8ibHocfl mbcfz 3 8uino2ii]uu ||epacaerio3o cmaHaapmy rna

H a8ucijibHux npo2paM
3#aw#€6z/# Kan4#owe#m                        I                           4zfi/rbw!cH#ti Kow#oHeHm                           ,

Pi3I"uflrloTellHiaJliB-.-Hallpyra. caMoiHAyKuifl ToiHO.                                                      I            ejleltTpoj|Bi]ryHiB,  KoryilloK

3B'jl3oK Mix  Harlpyroro  I ®yHj]aMe!!TaJlbHiAoCJliflll: iHAyRTHBHoCTi,  I(oH;[eHcaTopiB;

HanpyxeHicTro oz|Hopij|iloro Ill.  KyJloHa, Hody4)e-MijlJliKeHa, r.  OMa, •      3acToCoByBa" ociloBHi HOHrmjl Ta
eJTel(TPHTHoro  rloJlfl. X. EpcTez[a, A.-M.  AMnepa, M.  ®apa;|ejl.                3aKOHH,  npHHI|HnH, npaBHjla

. Ejlel(TpoeMHlcTb. I(oHAeHca'ropH. ociloBHi  lloHflTTH:  ejleKTPHqHHfi        . eJleKxpoAHliaMiltl4, dyopMyJIH urjl
EjleKTpoeMHicTb nJlocKor`o 3apxzl, eJleMeHTapHHfi 3apHA,                                            BH3I]atleH" ¢i3HHi"x Bermt"H Ta.I.x
KOHj]ellcaTopa,  3 '€/]HaHHHKOH;|eHcaTopiB.EHep"elicKTpniiHoro IIo/Ill.

::H:iK:¥a:n:;K*"Te:H::ce:::(::'pn:o:B::n¥i:):LCTb'      I  .    §%H:H:u:b#Ma;i#:iH:yBBHapH:: 33aa:o°HH,LBB
3aKoliH  nocTiillloro cTpyMy.ETleKTpll.I"ficTpyM.yMOBHicHyBall"IiocTiiiHoroe]IeKTPH`IHoro qieTleKTPHHHa npoHHKHicTb peHOBHHH,I::::::£C::HeaH::1:i::flT:1:£::;r8°H°ffl. Kyjlolla Taen;•..Po3Pi3Hjl":npoBi/|"I(H fi ziicTlel(TpuKH,,nojlj]pHifiHello/Ij]pTli/|ieTlef{TPT(KH,BHnl4

cTpyMy.-CHJla CTpyMy.  3aKOH OMa q"AijljlHKHKOJla.olljpHpoBiqHHKiB.HocTliAOBHeTaIIapaJlejil,He3'cHHaH"

;:::::::±H;:flTA:x€:P:y;;oa:K°eoTn:e:K;i?a:T¥a:¥cb:flHa i       i|i'!i:K#;Kj;'¥Hp;o::a]p:fl:4g:B::£#:, BHacHy Ta
rlpoBij|HHKiB. ETleKTpopyuiiiHa cHT]a.3aKo]IOMaA"noBHor`oI(oTia.Po6oTainoTyxHicTbeT]eRTPHUHoi`ocTpyMy.

§g%jjp:¥:¥CH£#a;:HnHa[aEei::,[flT::::IHa  I  .    :i;¥cl:B:::gHo¥':B:':H::Cr:i TMaa::iTo°Bro°ro
3altoH jtroyjm-JleHua.

EI[eicTpflLiH«ffi cTpyM y  pi3I]Itx
Ta j|oMiurKom TlpoBiAHicTb
HaniBIipoBiHI"KiB,  ej]eKTPoHHa
npoBiz|HicTb MeTaniB, p`Hcouial|ifl,
xiMitmHii  eKBiBaTleHT,  ioHi3aliifl,

PeKOM6iHal|ifl, rlTla3Ma,  HecaMocTi#HH#  i
caMocTifiHH#  Po3Pflj|II, MarHiTHa

IJ.ifl, cHjla AMne a,  c,4Jla Jlo

ej]eKTPHqHHx rloTliB;

p03B'fl3yBa":
1)    po3paxy[TI(OBi 3anani, uno BHMararoTb

3acTocyEaH" dyHKuioHanbl]Hx
3ajlexllocTeH  MiEN ocHOBHliMI{

dyi3HqHI"H  BeJIHtmHaMH, Ha:
83acMO;lire  TOLIKOBr[x  3a

3  opMriHanoM
®rifl"O



Ba3OB[ifa  3MicT HaBLlajil,Horo

MaTepiaJ,y

Pe3ysbrnamu ilaeuarfufL, uio cnie8laHocfi}mbcfi 3 8unoeaMu Hep>rcaenoeo c;mal+bapmy rna

3HaHrt€euti KOMnoH eHm

Ej]el(TPHtlHHi€ cTpyM y po3"Hax i

po3r"aBax eTleKTpojliTiB.  3aKOHH
cJleRTpojli3y. 3acTocyBaH"
efiexTpojli3y.    _

EJlel{TPHt]"# CxpyM y ra3ax..
HecaMocTiizHHfi. i caMocTiiiilH#

po3p"M. 11oHx'r" I]po I]j]a3My.   .
EJ]eKTPHtlHr[fi cxpyM y BaKyyMi.

ET]eltTPHq.HHri cTpyM y
HaniBnpoBi/]HHKax. B]]acHa Ta

;|oM i lllKOBa ejleKTp orlp oBiqH i cTb
lial]iBnpoBiHHHKiB. 3ajlexllicTh orlopy
|IalliBI]pOBij|"KiB Bin TeMIIeparypH.
EJleKTpoHHo-AipI(oEHil  nepexij|.
HaniBnpoBiz|"KOBH# qioj|.   .
TpaH3HCTop,

MarHiTile  ilojle, ejlelcrpoMarHiTHa
iH4yKuiH.

83aeMo/lift cTpyMiB. MarHiTHe noTlc.
MarlliTHa iHj|yl(I{ifl.  CHjTa AMncpa.

CH,ia Jlopellua.
MarHiTHi  B]IacTHBocTi petloBnH.

MarHiTIIa H
®epoMar

HiflJl bH icriwi i¢o]y4noHe tim

MarHii`Ha rlpoHHKHicTb, ejleRTpoMal`HiTHa

iHflyKi]iH, iH;|yKi|iri"fi. cTpyM, MamiTI"ii
noTiK, EPC  iH/|yKui.I., e]Iel(TpoMarHiTHe
rlo]Ie, caMoiH;|yKuifl, iriqyK-i`HBilicTb, EPC
caMoiH;iyKri.I.,  elIeprifl MarHiTHoro  IIO]Ijl.

Iqeani3oBalli.MOAeiTi:  To.qKOBHfi

3apfl;I,   HecKiHqellHa piBHOMipHO

3apjLaxeE]a rlTloH|HHa .,..,

3aKOHH,  ripHIIi|IIIil];  IIpaBil+ia, `

rilloTe3n :  3aKOHH  36epeH{e}IHjl

eT]eKTPHqHoro 3apjlHy,, KyTtoHa, OMa (4"
;|ijlmKH Ta HOBIIoro.e}IelcxpHtIHoro Kojla),

Z|Xoyjljl-JleHI|a, ejlexTpoJli3y,   ,
eT[eKTpO MarH iTHO.i. iH;iyKI] i.I.;  rlpH HI|Hrl

cyl]epno3HHi.I. ej]ei(TPHtlHHx  rloJ[iB;

npaBrma:  cBepr|TIHKa (IIpaBoro  rBHHTa),
j]iBo.I. pyKH, JleHiLa;

riTloTe3a AMIIepa, r`inoTe3a
MaKCBeIIJla.

Teopi.I.:  OCHOBH Kj]acHqHo.I.

cJ]eKxpoH H o`i. Teopi'i.,  Teop i.I.

eJl eKxpoMarHiTHoro I] o.ijl.
npaRTHqHe 3acTOcyl]ailHfl

TeopeTliql]oro MaTepiaJ]y:

Ea3oBH# 3MicT IIaBqajlblloro
MaTepiany

(3acTocyBaHHjl 3al{oHy KyTloHa);
HaHpy"eHicTb no" Toul(oBol`o
3apH[|y,  npoBiz|Ho.I. KyJTi,  IIPHHUHn

cyl] eprl 03Hui.I.; niro eTleKTPH Hiloro
Ho"  Iia 3apjlA; ejleKTpoeMHicTb
rlJlocl(Or`o KOHzleHcaTopa, 3'€jlHaH"

.       I(oHqel]CaTopiB, eHepriro  3apflz[FTeHoro
KOHj|eHcaTopa; po3paxyH OK
e]Ielc'IpilqHHx Kiri (y T.I. 3MimaHHx

3'caHaHb npoBiH"I{iB) i3
BHKopHCTaHIIjlM  3ai{oiiiB  oMa;

po6oTy,  IIOTy)ICHicTb Ta Ten/IOBy jijro
ejleRTPHqHoro c.i`pyMy; npoxorlxeHHfl
enelc'IpmHoro cTpyMy qepe3
ej]ex'rpoJ]i";  BH3HaqeHHJI Hal]pjlMy Ta
MOzLy"  BCKTOpa MarHiTHO.I  iHnyl{Hi.I.;

cHjlil  AMIIepa, CHTIH Jloi)eHua, EPC
ilinyKIIi.I. a pyxoMrlx npoBiHHHKax, Ha
3aKoll eneKTpoMarHi'mo.I. ill[|yKI|i.I.,

EPC  caMoiHnyKui.I., eHeprilo
MarHiTHoro no" ripoBinHHKa 3i
CxpyMOM;

2)    3anaqi Ha al]ari3 rpa®iHHoro
3o6paxeHHfl ejieKTPocTaTHUHoro Ta
Mal`IIiTHoro  HojliB`  3acTocvBaHHH

3 opMritiaJioM
3rifl,io

Pe3ysbmamu Hai3uaHufi, uio cnieeidi+ocfunbcfi 3 eui`4o2a]wu Hepofca8iio2o cmaHdaprmy rrra

3Haiii+c8uti Ko]vii'ior{eH rn

3axi4cTy, i3OmlTOpiB Ta npoBiqHIIKiE,elleKTpoMarH iTHo.I. i Hz[yKui.I..  3aKOH

ejleKTpO MarH i THO.I. iHny lcu i.I.. IIpaBuno

JleHHa. jlBHue CaMoiHzryKrlj.I..

IHnyK"EIIicTh.  Ei]epl`ifl MarHiTHoro
ITOJljl.

Hifun bH ic Huti I(oiAnoHeHm

KOHAeHcaTopiB, ;|i.I. e]IelcrpHtlHoro cTpyMy,

3aKOHiB cTpyMy AJ]jl P03PaxyHI(y   _
ejleKTPHqHHx Kiji,  e)IeKTpojli3y, Tljla3MH. a

TexHiui, BHjiiB caMOcTitiHoro p03pny,

pyxy eJleRTPHqHHx 3ap"iB a
eJieKTPHIIlioMy i  MariiiTHOMy TioTlj]x,

MarHiTI]I]x  BTlacTHBocTefi pet]oBHHH

Toll|o;  I]pHHUHr]  fii.I. BHMiploBanbHI(x   -

npHjlaniB Ta TexHiqH14x  ripHCTpoi.B:  ,
ejleKTPoCI(oll, eJleKTPoMexp, I{oHIieHcaToP,

A%epeJla cTpyMy (alcyMyjlmop,      ..
rant,Bani`iHHH eT]eMeHT,. .reHepaTop),

e7IeKTPoBHMiproBajlbHi npmlanH

(aMnepMeTp, Bo]IbTMeTp), cr[OxHBatli
cTpyMy (flBmryHH, pe3Herop,
e.ieRTpoHarpiBanbHi rlpHjianH, IIj]aBKi
3ano6ixHHKn, peocTarli), eTieKTpoHHo-

y6Ka,  HalliBripoBiI|HHKOBi
-HiTH,  ryT]HOMOBelib,

MiKP0dyoH.

3al(oHy oMa, 3anex{IIocTi ollopy
MeTajleBor`o npoBiAHnKa.Ta

HalliBHpoBij]HHKa BjA TeMHepaTypll,

BOIILT-aMnepHy x aparTepH c"Ky
HaniBnpoBirll"KOBoro j|ioAa;

3)    3aHari, j[Ki nepej|6atlaloTb o6po6I(y Ta
aHani3 pe3yJibTaTiB el{crlepHMeHTy,
3o6paxei"x Ha 4)oTo a6o
cxeMaT.HUHOMy P14CyHKy;

4)    ItoM6iHOBai]i 3azlaqi, A"

p03B'jl3yBaHH# HKHx
BHKoPHCTOByloTbcq rloHflTrfl i

3aKOHOMipHOcTi  3 MexaHiKli,

MojleKyflapHO.I. dyi3H" Ta
eJleKTpoflHHaMiKH;

cKjlaflaTH  rl}iaH  BHKol]aHHfl

cl(cncpHMeHTiB, po6o" 3
BT"iproBajlbHHMH  IipH)Iaj|aMH  Ta

HPHCTpoflMH,  3OKpeMa ejleKTpOcKonoM,

eileKTPoMexp oM , KOHHeHcaTop aMH ,

HxepejlaMII cTpyMy, rlepeTBoploBatlaMH
cTpyMy, rlpHjiaj]aMH qrlfl BHMiproBaH"
xapaKTepHCTHK cTpyMy, cno*HBatlaMH
cTpyMy, e/IeKTpoMamiTOM, coJleHO.I.qoM;

3al`ajlbHeHm  urono Hoci.I.B

op«riHanoM
3IiAHo
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Ba3oBIIii  3MicT  HaBuajlblloro
MaTepiaJly

Pe3ynbmamu HaeiiaHun, ago cnieBioTiocftmbcfi 3
HaetianbHux n

iTdr5:iranlTff(5[*5::;+o2ocmaHbaprnyma

3HaliHe6uti KOMnoH6Hm . H i&ll b Hic ttud Ko]unoHeHm

ejieRTPHtlHoro 3apHHy 8 pi3HHx

CepeAOBHil|ax; MarHiTHHx Bjlac"BoCTe#

KojlHBArlHfl I xBHjll. OHTHKA
Mexaiiiuili KojlHBalli" i xBIIjli.

Koj"BajTbHHii pyx.  BijTbHj  MexaHitlHi
KO]IHBaHHfl.  rapMOHitlHi  I{OjlHBallHfl.

3Miiliei]HH,. aMTljliryzla, nepioji,  LlacTOTa

i dya3a rapMOHi.rHHx I(o"Banb.     .
Koj"BaHHfl Bal]Taxy Ha npyH{HHi. `
HHTjll"ii  MaflTIIIIK, ncpioA KojlHBaHb
HzlTHHOT`o' MamHHKa.  ITepeTBopeHHjl

eHepri.I. IIPH  rapMOHiqHIIx KOJIHBaHHflx.
BHMymeHi  MexaHitlHi I(ojlHBaHHjl.

HBHuie pe3oHaHcy.
IlomHpeHHjl KojiHBaHI, y rlpyHCHHx

cepez[oBHII|ax. IIonepetlHi Ta
no3floB)rcHi  xBHjli.  J]oBxwHa  xBHjli.

38` fl3OK MiEL  zioBXHHoro  xBMTli,

mBHAKic'rro .I-I. nounripeHHH Ta nepioAOM

(`IacTOTolo).
3Byl{oBi  xBII]Ii.  IIIBHAKiorb  3Byl{y.

rytlHicTb  K  illTeHCHBHicTb 3ByKy.
BHcoTa TOH

3Ha", noHCHroBa" i npaKTIIt]Ho
3acTOCoByBaTH:   .

flnHiua  i TI|iol|ecil:  Koj"BaHHfl`Ti]]a I]a
"Tiii Ta npyxHHi, pe3oHaHc, IIoml4peH"
.I(ojlHBaHb y IIpoCTopi, Bi;i614BaH",xBHjlb,
np"oTliHifiHe rlounxpeHHH  CBiTT[a B      `

oliHop i;]IIOMy cop ej|oBHuii , yTB opeH HH
TiHi  Ta TTiBTiHi,  MicflHHi:Ta cOHatnli,I.  `.    ._

3aTeMHellllfl, 3anoMTlelilIH cBiTTla Ha Mexi

ABox cepejioBHII]; cKiHtieHHicTb
uBHj|KocTi nomHpeHHji cBiT]Ia i         .

parlioxBHj]b Toli|O ,
®yilj|aMel]Tailbl]i AOcjliAH: r. repi{a;

I. HbroTOHa,I.  HyrlloH Ta 8. PeHTreHa.
ocl]OBiii  I]OHflTTfl :  rapMOHii]IIi

KojlHBaHHfl, 3MiueH", aMrlJliTyna,
i i ¢a3a, pe30Hanc,
o3;ioBXHi xBHTli, AOBXHHa

3ByKy, ryqHicTb i£

Po3r[i3H-aBa" HpoflBH KOTiHBanbl]Hx i
xBH]IboBrix (3oxpeMa cBiTj]oBHx) flBHu i     ,
lipoucciB y TlpHpo;ii Ta .i'x lipaK"tlHe
3acTocyBaHHfl E  TexHil]i,  3oKpeMa

rlolliiipeHm IIollepetli"x i no3z[oBKHix
xBHiil,, npaKTlml]e 3acTOcyBaHHji 3ByKOBHx

Ta yj]bTpa3ByKOBHx xBIIjlb y TexHii|i,
BHKop'd cTallH jl e]IeKTpoM amiTHOT`o

BHnpoMiHroBaH" pi3HHx ;|ianasoHiB,
3acTocyBaHHfl HBHur illTep4lepeHui'l.,

zlH®paKI]i.I. Ta rlo"pH3aiii.I. cBiT7Ia,
BHI(opl4cTaHm tliHifit]ac"x cneKTpiB;
3acTOcOByBa" OcHOBHi noHjlT" Ta
3aKOHH ;|Jljl  I(ojlHBaJlbHoro  Pyxy i

xBHj]boBIIx  rlpoHeciB, dyopMyJm A"

BH3Haqe[IIIjl  dyi314qliHx BejlHLIHH  Ta .I.x

ojlHHHub;  MaTeMaT14qHi 13Hpa3H 3aKOHiB;

BII3Haqa" Me%i 3acTocyBaHHjl 3aKolliB
r`eoM eTPH HH o.I. ollTHKH ;

iBHloBa" oco6j"BocTi KOJIHBaHb Ta

3®p3"I:#OM

.`,;-.,.-.---

Ba3oBHii  3MicT  i]aBqajiibl{oroiMaTepiaJly
I ': ;``   :N`i`i:`n`i  i!`i.:`!`i,ili.s    i`,,:``  `  I:n`,+:. `I!,`;;i:;`,-`.i:::::;--{",`i|`., ,``.;`;I, .`]`:`,TT:::I::i::i:::Ti,i`:i„ ".:vn\   .I:`i

iiaeucuibHux riDocDcmi
3HatlHeButi i<o}vinoHeHm jF=::.I::||{,:TTTT`.``.i:`m,,.

yJlbxpa3ByKH. TeM6p  3ByKy,  il]dypa-Ta yjib'I`paeByK, xBHTib pi3HO.I. ripHpoqH, clleKTPH

Ej[eKTpoMarlli"i KojiHBaHim i BiTII,Hi Ta BHMylHeHi  eiieKTpoMarHiTHi BHHpoMiHroBaHrlH Ta IIorj"ilal{Hfl;

xBil/ii. BijlbHi  ejieKTpoMar`Hi"i Koj"BaHHfl; Koj"BanbHHii  KOHTyp, •      po3pi3"'rH: noliepeuni Ta rlo'3|ioBXHi

(  Ko]IHBaHlifl R  h-oTiHBajlbHOMy  KOHTypi.(rlepeTBOpeH"eHepri.I.aI(ojTHBanbHOMyKOHTypi.BjlacHa. 3MiHHm-I cTpyM, Z|iroqi 3I]atleH" Hanpy" xBHjTi,  BHIIpOMiHroBaH" pi3HHx

I cHim CTpyMy,  aK"BHHfi, iHAyK"B"ii ;|iana3oHiE);
Ta cMHicHII# orloprl, po6oTa i IIOTyxHicTb •      p03B'H3yBa":         --

'  tlacTOTa i nepioA ejleKTpoMarHiTHI]xI{ojlHBaHb.®oPMyliaTOMcoHa.B"ylileHiejleKTPHqHiKojlHBaHHjl.3MiHHHiieTleKTPHq"i{.cTpyM.reHcpaTOp3MiHHoro.cTpyMy.- 3MiHIIoro cTpyMy, pe3oHaHc,  .    .           . 1)    Po3paxyllKOBi 3anari, 3acTocoByrotlll
aBToltoT"BaHHfl,  anTOKOT114BanE,Ha ;  ..  `` dyyHI(uioHaJlbHi 3anearHocTi Mix
cHCTeMa,  IIepioH (TacTOTa)tBijlbHHx     .      - .       oCIIOB"MH  dyi3HtlHHMH `Bej"+mHaMH,

ej]eKTpoMarHiTHHx..KOT"Barl,-B   '-I     ' Ha:  3aTlexHicTL rlepio/]y Bjiacllflx
e]IeKTpl]HHOMy KOHTypi,  ejieKTPHqHHfi I(OJIHBaHb  Bin napaMe.ipiB  cHCTeMH;

EileRTPHt]"ii pe3oHallc.      . pe3oHaHc, 3MiHHHfi eneKTPHTI"iz cTpyM, 3al(oH 36epexeH" el{epri.I. a
TpailcdyopMaTop. IIPHHHHn Koedyil|ieHT TpaHcdyopMaui.I.`,    ' Koj"BajlbHOMy npol]eci;  rapMOHiqHi

nepe/iatli ejleKTpoeHepri.I. Ha BeT"rd eTleRTpoMarHi'I'Hi XBrmi, orTTHt]Ha cHJla Ta KojmBaHH#, j|oB"Hy  xBHTli; 3aKOHH

BiHCTaHi. ¢oKyc TiiH3H,  IIOKa3HHK 3ajloMTlelllM; reoMerpHt}Ho.I. orlTHREI,  dyopMyJly

EIIeKTpoMarHiTHe I] oj]e. noBHe Bin6HBaHHfl, z[xepejla TOHI{o.I. Jlill";  iHTepdyepelluilo Ta

EJleKTPoMarHiTHi  XI"Jlj  Ta  IIIBHZ[KicTb KorepellTHoro BHIIpoMiHroBaH", jlHdypaKuiro cBiTjla; TparicdyopMa'rop;
1.x  rloil]HpeHHjl.  IIIKaJia   ; iHTepdyepeHIIijl, z|HdypaKlliH, AHcnepcijl, 2)    3apatli Ha aHani3 rpa¢iKiB
c.ieKTpoMarHiT"x xBH]ib. Bj]acTHBoc'n n orlflpH3 anifl cBiT]Ia. He3aTyxaloqHx (rapMoliiqHHx) Ta
eTleKTpoMarHiTIIoro BHnpoMiiiroBa"fl Ineai]i3oBaHi MoueJii:  MaTeMaTHqHHfi 3aTyxarotlHx Ko/"BaHb, 3ane%HocTi

Pi3I[14x qiana3oHiB. (HHT"HH) MaHTHHK, iHeanbHHfi aMIIJliTynH B"yilleHHX KOJIHBam Bin
ollTHKa. Hp"oIliHifiHicTb-:i:`:--i.'--i---```-i-`````:-:``-::--``-:  : -:/..`-:` -I `BHMii]IOBaH". I   HHri KOHTyp.'¥:ra3SH#,gH¥]:#P¥o;:P1[:B:£:H:;:::acHB:Lna qacTo" 3oBHiurHbo.I. nepioAHqHo.I.

cHj", 3o6PaxeH" xoAy cBiTjloBIIx
npoMeHiB Ha Mexi ABoX IIP030PHX
cepe,qoBIIu|;  3o6pa7Keilb, oTPHMaliHx

I"i;®3,H
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"icT IIaBt[anbHor`oM~aTepiaJ,y
Pe3yjibmamu riaeuaiiHR, .i+a cni86idHocf.rnbcji 3 eunoecijMu Hepaca6Hoeo Cmal1bapnry rna

Ha8uanbHux npo2pam
31 lan Heeud K:oMno Heflm HiflLn b Hic iiuti Kouncl+ieum

6HBaHIIfl  cBiTjla. a oflHopiflHOMy cepej|oBHII|i, 3a AorloMororo r[jlocl(oro A3epKaj]a Ta

paxeHb, HKi  Hag ilJiocKeoMTleHHjlcBiTjla. He3ajie"HocTi nou"pellHfl cBiTjloBHx TOHKoi. JILH3H;

nytlKiB, 3aKol" BiA6HBaH" Ta 3)    KOM6iHOBaHi 3a/iaqi, JIM
3anoMJlellHfl XBHJib,  yMOBH  BHHHI(IIeHHjl p03B'fl3yBall" jlKilx

i  Biz|HocHHfi  Hol{a3HliKH iHTep¢epelliiiiiHoro Mal(cHMyMy Ta 814KopncTOByloTbcfl I]oHmfl i
IOBIIe Bili6HBaHHjl. MiHiMyMy; nprHiiHn` rlofireHca,  npHI{IiHn 3aKOHOMipHOcTi pi3HHx p03;iiliiB

HtlHa cHtla jliH3I]. HOIIJ,epa. dyi3HKH;
{oi. jiiH3H. IIo6yj]oBa Teopi`l`, 4).   3aqaqi, rmi nepcq6aqaloTh o6po6I(y Ta
:ij|aeTOHKajliH3a.      ' . OCHOBH Teopi.I. ejlel(TpoMarHiTHoro.riojljl. aHaJ]i3 Pe3y]IbTaTiB eKcrlepllMeHTy,
IuiH cBiT`jla Ta .I-I. IIpalcrHt]He  3acToc.y.BailHH   ..  `-.   '      `- 3o6paxeHHx Ha dyoTo a6o
)TOcyBaHHH. TeopeTIIv[iol`o MaTepjady:` nepej]aqa CxeMarrjlqHOMy PHcyHKy;

cBi"a..  ;|HdypaKI|iriHi e.leKTPHVHo.l.`eliepri.I.]J,aBiiicTaHb, •     CKJlana"  njlan  BHKOHaH" HocjliziiB Ta
4K O_pl4 cTaH Hjl 4JIF rlepe;[arla iridyopMaiii.I. 3a HonoMOT`oro eKcrtepHMeHi iB, po6o" 3
)BxnHH  cBiTJloBol  XBHJli. e,ieKTpoMarHiT"x x]3Hjlb,. paliioTloitauifl, "MiproBaJlbHHMH IIPHiia;`aMH Ta
cBiTjla. HeHepepBHnfi  i BMKOpHCTaH'ha ejl.eKTp OMarHiTHor`O I]pHCTpoflMH,  (3OKpeMa, TiTIOM I]a HHTui):

eKTPH. CneKTpanbHI]fiij[cBi"a.#Of BHlipoMiHroBaHH# pi3HHx Aiana3oHiB, reHepaTopoM IIa TpaH3HCTopi,

3acTOcyBa-H" flBHII| iHTep¢epelllii.I., TpaHcdyopMaTopoM, j|xepeTlaM14  cBiTjia,

AHdypaKIIi.1. Ta noJ7jlpHral|i.I. cBi"a, nJlocK" z{3epKajloM, ]IiH3oro, rlpo3opolo

BHKopHoraHHH j]iHifiua"x crleRTpiB, ITj[o cKorl ap anej]b Horo njlacTH H olo ,

clleKT   aJlbHHfi aElani3; IiH¢paKuirirmMH rpaTKaMH.

`,\¥+,A,°yry"e;T°°th+`:¢g                                               I 3 o%i:,rdE%noM             z#J3

PeeyJibmamu ila8va}iHn, ufo cnie8ibHocfLmbcfi 3 euno2a]`¢u ||epaca8tto2o cmaiii)apmy rna

3aKollH  Bi;16

Ho6y4oBa 3o6
A3epKatlo.

3aKollH  3aTI

A6coilroTHHfi 1
3anoMjleHHfl.  11

JliH3a.. OrlTH

®opMyJ,a

lI]TepdyepeH

HHSpaKIlifl
rpaTKH Ta .I.x

BH3HatleHHjl

"cnepcifi
TliHifit]aTH#  cn

aHaJli3.

IIOJ,j,PH3all

Ba3oBilii 3Mici` HaBqajlbHoro
wiaTepiaJly 3I+aHii€8wd.i<oinouei+in

paj]ioHpiliiMaq,  oKyJlxplf, 4}o'roanapaT,
npoeituiiiHHfi anapaT, ]Iyl]a, MiKpOcKOII,
CBiTjloBou,  CIlel(

Hiacbl+icHul Kof unoHei+in

KBAHTOBA ®13mKA. EjlEMHHTH TEOpn
Ejle-Mem H Teopi.i' BinlioclIOcTi.

IIPHIII|HnH (nocTyTla") Teopi.I.
Bij|HOcHOcTi EiiHmTeriHa.

Pe}M"Bic.Tcbl(Hit.3al(oH AOAaBall"
urBHHKocTe#.  83acMo3i3'fl3oK MacH Ta

eHepri.I..

cBiTjioBi  KBai+TH. rinoTe3a
IITlaHKa.. CTaj]a IljlaHKa.  KBaHTH cBiTTla

(dyoTo-).     .
®oToedyeKT Ta eKcnepHMeHTajll,Ho

BCTalloBJTelli  iioro 3aKollH.  PiBHflHHjr

E#HlnTefiHa AJljl dyoToedyeKTy.

3acTocyBaHHfl a)oToedyeK.ry a Texl]iui.
THCK cBiTjla.

ATOM-Ta aTOMHe flflpo.

J|oCJliH Pe3epdyopHa. ,Hz|epHa
MO;|ejlb aTOMa.  I(BaHTOBi rlocryjla"
Bopa.  BrmpoMiHroBaHHj] Ta
IIor]IHHallHH  CBiTJla aTOMOM.

yTBOpeH[Ifl TliHiiitlacToro cne

BIurocHOcTI
3Ha", rlojlcHloBa" i npaKTHHHo  .

3acTocoByBaTH:..

flBHura  i  HpollecH:  pyx ejleMel]TapHHx
qacTIIHOKy.HPHCKOploBatlax.,.BinxpHT"
cHeKTpaJII,HHx Tiil]iH; pa/i{ioaRT14BHocTi,,

i3oTo" , BTpaTa MeTaj]aMH Her`aTHBHoro
3apfl;Iy IIPH  OnpoMiileHHi  cBiTTioM, .

3anexr,icTh .eHepri.I. dyoToeJlel(Tpolli a Bi;I
tlacTo" CBiTTla  i  He3a/IearHicTE>..'Bizi` fioi`o

iHTeHcaBIIocTi, zil4dypaKuiH ¢oroHiB Ta
ei]eKTpoHiB..

®yH/LaMeHTaJlbHi qocJ]i4H:   .
A. CTo]IeTOBa;  n. Jle6eflcBa;
E. Pe3epdyopAa;  A. Eel{KepeTljl.

ocl[OBH i  I]OIIflriH:.ItBaHTH  cBiTrla

(dyoTOHH),  4)oToedyeKT,  HepBOHa Mexa

PeKTy, THCK cBi"a. i3oTol",
K"BHicTb, aJibdya- i 6eTa-qac"HKH,

rlpoMillloBaHHfl,  KBaHTOBHii

p03IIi3HaBa" Hpofl" KBaHTOBIix flBHur i
npoueciB y TIPHPoni Ta .I.x IIpaK"IiHe
3acTocyBaHHji  8 TexHiui, Sol(peMa ¢aKTiB,
Iiio  rliz|TBepA)KyloTb BHCHOBKH

crieuiajlbHo.I. Teopi.i BiAHocHOcTi;  HBIIu,

iiio n irTBepAxyloTb KOp llycKyjlxpHO-
xBHjlboBH# j|yani3M  BjiacTI[BocTel-I  CBiTJla;

BHKopHCTall" 3aKOHiB 4)oToedyeKTy a

TexHilii, MeTo;|iB cnocTepexeH" i

pe coipauii. Mi Kpotlac" HOK;
3acTOcOByBa" OcHOBHi noHflml Ta
3aKol]H  cnel|iarbHo.I. Teopi.I. BiI|HocHocTi,
Teopii.  dyoTocdyel(Ty, Teopi.I. 6yAOBH  aTOMa

Ta #npa, dyopMyj" q" BH3IIaHeH"

dyi3HTHHx  Bejlllt]Hli Ta .I.x ozi|Ii"iil,;
MaTeMaTHtlHi  BIIpa3fl  3aKOHiB;

Po3Pi3Hfl" :  ]3HAH cneRTpiB,

panioalt"BHOcTi;
rlopiBHroBa" oco6+IrmocTi TpeKiB

otlacTHHOK y eJTeK

3 oDMriHanoM
3riq,io



Ea3oBIIti 3MicT HaBt[aT[I>HoroMaTepiaJly

Pe3yiibmamu HaeuaiiHft, xpo cirie8ibiiocrmbcfi 3 euno2a]vtu flep:olcacHozo cmaHaapmy rna
HaengouJibiiux np02pam

3iiaHH€8viti  Ko]vtnol+eHm HiflJlbHiciluti KounoHeHm

Jla3CP. cBiTTla aTOMaMrl,  iHAyKOBaHe .      MarHiTHOMy HO"x; yTBOpeH" pi3HHx
cKJlaq "pa aTOMa.13OTonH. BHIIpoMiHroBaHHfl,  I]poTOH,  HefiTpoH,   . BH;|iB  cneKTpiB, 3ar`anbHi oco6j"BocTl

EHepl`ifl  3B`jl?Ky  aTOMHHX jlziep. jlj|epHi fl;|epHi  cHI", paHioaRTHBHHfi p03IIafl, npoueciB, II|o Bi;|6yBaroThcH rlpH

peaKui.I.. rlojliJI jlAep ypaHy. jlj|ep"ii ncpioj| IIiBp03I]az|y; eHeprifl 3B'ji3Ky paz|ioaRTHBHOMy po3rlazii Hj]ep, yMOBH

peaKTop.  TepMoflz`epHa PeaKuifl. aTOMIlnx jlI[ep, ;led)eKT Mac, BHHHKHeHHji naHI|roroBO.I. Ta

Paj|ioaK"BHicTb.  AJII>dya-, 6eTa-, eHepreT+III"ii BHxij| j[AepHHx  pcaKuifi, TepMoflAepHHx PeaKuifi; HPHPoAy aJlbdya-,

raMMa-BHrlpoMiHroBanHfl.  MeTOHH J[aHliroroBa urepHa peaKI|ijl,  KPHT14HI]a 6eTa-,  raMMa-BIIIIpoMiHroBaHb;

p e€cTp al|i.I. ion i3ylotJ or`o Maca. -    po6H" y3al.aJTbHell" uoj]o
BHnpoMiHroBaHHH.     .                                       c,?q 14eajli3oBaHi Moqe/ii:  rlJlaHe.rapHa Bjlac"BocTeji petioBHHH Ta no7Ijl.

Mo;|eJlb aTOMa,'npoTOHHo-He%TPoHHa po3B'fl3yBa":
Moj|eJlb  HApa.. . . 1)  Po3paxyHKOBi 3aflaqi, 3acToCoByroqH

3al{oHH,  IIpllHI|HTlil,-rllloTe3H : ®yHKl|ioHajlbHi 3anexIIocTi Mix
nocTyj[a".Teopi`.r Bi7iflocHO'cTi, 3altoH . . OCHOBHIIMH  dyi"qHnMH Bej"t"HaMH, Ha:

3B'ji3Ky Mi2ic Macoro Ta eHeprico, 3ai{O" peJijl"BICTcbKHE  3aKOH A07`aBaHHfl

dyoToe4>eKry, piBHflHHH EfiHurTefiHa A" iilBHAltocTera, 3acTOcyBaH" dyo|)MyJ]

dyoToedyeKTy, KBaHTOBi  IIocTy]Ia" Bopa, 3B'fl3Ky  Mix Macolo,  iMIIyjlbcoM Ta

36epexel]Hjr t"cJla HyrmoHiB i. 3apqny a eHepri€Io;  3acTocyBaH" KBaHTo814x
jl;iepHIIx peaKliiflx, 3aKOH panioaRTHBHoro nocTyJlaTiB B0pa Ao  rlpouecIB

p03Tlany, rinoTe3a IIjlaHKa. 814npoMillroBaHHj[ Ta rlorj"HaHm eHepl`i.I.

Teopi'[.:  OCHOBH  cnendaTlbHo.i. Teopi.I. aTOMOM ;  3acTocyBaHH* piB"HHx

gnp         cTi, Teopi.I. ¢OToedyeicry, EtiHuTeiiHa HJljl dyoToe¢eltTy, cicJlanaH"

us©     #                 Ho-xBHjlboBHH j|yajli3M, PiB"Hb jlAepHMx pcaKui# Ha ocHOBi

o:`+-9+` Teopii                   aTOMa Ta flz|pa. 3ai{oHiB 36epexeHHjl; po3paxyHOK HedyeKTy

=g
`ELusRE '¥&    CMTa°::pBiaa:;? 3acTocyBaHHfl

Mac, ellepri.I. 3B'fl3I(y aTOMHIIx "ep,
+iuF.    A^

cHepreTHqHoro BIIxo;|y #Z[epIJHX PeaKJiiji ;```::-=`,-`-i-is/I-Ff-.`..---`-

3OBHri  3MlcT HaBiajiblloroMaTepiaJly
Pe3ysbmamu Ha8uaHi+fi,. uio cnieeibHiocftmbca 3 8u)uo2cuviu Hep3Icaeiio2o cmaHaapmy rna

iiaeuaiibHux npo2paM
3 Flan Hc8uil Ko]uno HeHm J|iflJl bHicHwi KomoiieHm

4¢,¢

dyoToedyeKTy, 6y;|oBa i  BTlacTHBocTi 3acTocyBaH" 3aKOHiB 36epexeHHjl
aTOMHHX flHep, IiojlcHeHIIj] ]IiHiiiqac"x iMnyjlbcy Ta ellepri.I. Ao ol"cy 3iTKHellb

crlel(TpiB "IIpOMiHroBaHrljl ra MiKpoqacTHHOK;  3acTocyBaH" 3aKolly

norJ"HaHHfl, 3acTocyBaHilfl ]Ia3epiB, paAioaK"Bnoro po3nany, BH3iiaqeH"
flnepHa eHepreTHKa, npHHI|Hrl ni.I. rlepio/|y TliBp03riany;
BHMipioBajll.IIHx IIPHjla;|iB Ta Texlliqlmx 2)  3aHaHi  IIa aHaTli3 rpadyir(iB 3MiHH  Kii]bKocTl

H|"Cxpo.I.B:  dyoToejieMeHT, IIPHCT|]oiB A" ` pa+1ioaK"BHHx HAep i3 qacoM, cxeMH

peccTpaiii.I. 3apfl;|xeHHx qacTHHOK, jla3ep, eHepreTHqHHx piBHiB A/Ifl noj]cHellHjl

jl;|ep"fi peaKTop.`2g§dr+to?i norjlHHaHHjl Ta BIInpoMiHroBaH" cBiTjla;
3)  KOM6iHOBalli 3aj|aqi, +|" po3B'H3yBaH"

fllcHx BHKOpHCTOByroTbcH rloHjlT"  i

3aKOHOMipHOcTi  pi3IIHx pOuAiinB  dyi3HKH;

4)  3anatJi, jllti IIepe;i6atlaroTb o6po6]IeH" Ta
aHajii3 pe3yj]bTaTiB cKcnepHMeHTy,
3o6paxe"x Ha ®oTo a6o cxeMaTHqHOMy

pHcyHKy,  3ol(peMa ILio/|o BH3Hat]cHHH
xapaKTepHCTHK e]IeMeHTapHI{x tlac"H O K
a6o jlHep  3a dyoTo3HiMKaMH .I.x Tpel(iB

(Col(pcMa a  MarHiTHOMy TIOTli);
-     CKJlafla" n}IaH  BHKorialliiji liocjlij|iB Ta

eKcnepHMeHTiB, po6o" 3
nHMiploBa]]bHilMH  r[pl]Tlaj|aMH Ta

npHc     ojlMH, 3ol(peMa a)oToejleMeHTa.
CL4                                                                     11 a, '=Dpjrer[apTaMeHTya.aa.I.cepeAHbo.I.Ta7{OII]KitlbHO.I.OcBiaa
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H"    HPoBeHeH"    clli86eciHH    BHKopllcTOBy€TbcH    IIporpaMa    3oBHiHIHI,oro
He3aTlexHoro   ol|iHloBaHHfl   pe3yjll,TaTiB   HaBTlaHHjl   3   xiMi.1.,   3Ho6y"x   Ha   ocHOBi
IIOBHo.1.  3araTlbHo.I.  cepe;|Hbo.I.  ocBi",  3aTBepHxeHa  HaKa3oM  MiHicTepcTBa  ocBi"  i
HayKH yKpa.1." Bin 26.06.2018 p., N9 696.

KPHTEPII 0I|IHI0BAHHH, CTpyKTypA OI|IHKH I IIOPHHOK
ol|IHroBAHHH HIHroTOBJIEHOcTI BCTyHHHI{IB

1. 3arajlbHi I[ojloxeHHfl
ol|illloBallHjl       IIi;|roTOB]IeHocTi       BCTyllH14KiB       3HiHCHlo€TI,cH       3       MeToro

o6'€KTHBHoro      BH3HaqeHHjl     piBHjl     .1.xHix     3HaHb,      yMiHI,      i      KOMIIeTeHTHocTefi,

Heo6xiHHHx  HJljl  3Ho6yTTjl  BHII|o.1.  ocBi"  3a  BiHHOBiHHolo  ocBiTHI,olo  IIporpaMoro  Ta
cllel|iajll,HicTro.

ol|iHloBaHHjl  HpoBo;|HTI,cjl  Bi;|IIOBiHHo  flo  IIpaBH]I  HPHiioMy  Ha  HaBtlaHHjl  Ilo
qTEI   HTEV,   ql4HHoro   3aKOHo;|aBCTBa   yKpa.I.HH   Ta   I|i€.1.   IIpoxpaMH   clli86eci;Ill.
TPHBa]IicTI, clli86eciHH He rloBHHHa Hepe814II|yBa" 0,25  ron.  Ha oHHoro BCTyllHHKa.

2. CTpyKTypa 3aBHaH" Ho clli86eciHII
CIIi86eciHa    IIepeH6anae    ycHi    BiHIIOBiHi    Ha     10    3aBz|aHI>    pi3Horo    piB"

cltTla;|HOcTi.

3. KPHTepi.I. ouiHloBaHHfl
1.   MaKCHMajlbHa Ki]IbKicTI, 6aTliB, jlKy Moxe Ha6pa" BCTyllHHK 3a pe3yjlbTaTaMH

clli86eci;Ill, cTaHOBHTb 200 6ajliB.
2.   IIpaBH]II,Ha  BiHIIOBiz|b  Ha  I(oxHe  3aBHaHHjl  ol|iHlocTI,cjl  y   10  6a]IiB.  0  6ajliB,

HKII]`o  BKa3aHo  HellpaBHTII,Hy  BiHII0BiHb,  a6o  BKa3aHO  6iJlbllle  oHHi€.1. BiHHOBiHi,

a6o  BiHIIOBiHi  He  HaHaHo.

3.   Oco6H,  flKi  oTPHMa]"  MeHIIIe  Hix  100  6aTliB,  Ho  HacTyllHIIx  BHHpo6yBaHI,  He

HOIIycI(aloTbcH Ta ytlacTi y KOHKypci He 6epyTb.

rojloBa KOMici.1. Ipl4Ha HPIHI)


