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Br.rBnr;rb 6axanng npiafiruaru flacTb y ix nuxottanni s qacoM 3pocTa€'

il#;:ffi"";i ffi;;il;;;;*;aKoro pinHr a*rr.lB_Hocri, noru Bci rxKonspi 6vav*
An -^n'rnlrpic.'Fr- IIg qxiCrrue .flKlCTb

"ilrs' tefla nafi;rure Bc€, uro xoruTe'

Ree, t:rc )iMeere' onpsAe-ql{Te'

Ycuexos a pa6ore BaM c re:roM Ha HIarlI"-

llpula4ra, neo6xi.qni Ans uboro, 4o6epirr cartocrifiso [3, c. 104]'

Aocsia .u"ro.yuut"s'noAi6snx 3aBAaHb Ha yloKax :TTT' 
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l"{acrb. y nignauni rili:u'ruux- i::^1'-,::-i:::::::,it3:#ffidfiffi; "L"-"^"i,iruru." 
uio HapoAxe'Hx. rpe6a rirsru crBopr4rr{ yMoBr', uro6 eosa

IPOIIENEBT}IKA HABIIAHIIfl AOBEAEHb YIIHIB 5'6 KJIACIB

Kopaziua 1., Tamo'aeurco B'

Xepc oucarcuil d epcrcaeuuti yuieep cumem

B nanifi po6ori po3Kpl4ra saN;1rnicrl nponeAeBraqHoi po6oru i: $opvryeauur yuiHr AosoAl'1rl'l' 6i"IuLU

Aera-IIbHo po3rnflHyro nrtu"""1 SopruynauHx nepeA3HaHb npo ueo6xinHi i a'ocrarsi yMoBI4'

Bi-II
:.aii

po3Bl{Banacr, a (fisnxa Mae '4JIs 
qboro eci NloNr[Bocrl'

JIITEPATYPA: 
rmrr ^AD.nrrrerrcrRoRar tt' ll Hapogaoe o6pasosa .,ue' 7969' - 129 c'

1. JIepHep V. flytn coBeplueHcrBoBaHlat MeroAoB HayqeHI'

2.I4.O.Xapnatouo[e'qa'ofHKa)'-M':BucuraflIIrKora'1990''576c'
3. Typxor T.I,I., MapaaHoBa o.ll. cauocroqTelbHaq pa6ora yqauHxct' oltsHra' ? rcracc' floco6ue

ArIs yqprren" 7 Uoo p"o' A'I4' MorcpaKa' - Knruunsy' 79,97 ' - 142 c'

4. T.I4. lIlarvrosa. Axrltsuauu"' y"att-{ llIKOJIbHpIKou' - M't fleAarorlrna ' 1982', - 208 c'

In the given work the importance of preparatory- woil(. on

formation of skills is considered to prove, the question on formation

conditions is in more details considered'

B lwronax po36yAOBH cHcreMI,I ocnirn niAnoaiAHO AO 3aKoHy Yxpaiurz "llpo ocBiry"',

,{epxanuoi naqiona-nsnoi [pofpaMl{ "ocnira", nigreopenHl i gtuiuueuss iurenexryalbHoro

uoreuqia;ly Harlii, Br'XoAy HayKI4 t ,"*ti*" n vxparni Ha ceiTo'rfi pinenr' iurerpauii e cnirony

cr,rcTeMy Ocni:ru, oco6ilaSO BaXII'IBIiM CTae ea6'gnet"mtg HaJIeXHoro pinHx wrareua'ruqnoi

uilroroexia nigpocra:o-"iofo iloKoirinux' [5' c' 3]

oAnrarvl s HafieaNlnnirurax 3aBAaHb' Iqo cToflTb IIepeA y{I4TeneM MaTeMaTI4KlI' - qe HaBqI{T}I

cnoix euxoeagqiB AOBOApITI TeopeMI4, po:e'a:yearg xoqa 6 npoctirui:anaqi Ha AOBeAeHH'fl'

po* AoseAe'b Ao6pe niAorrra. icoNrffi nroAnsi neo6xiano sN{irll rraipryraru, aHa"nirynatu'

AOBOAr,rTpr ri qn i",,'i ,uapaxeHHq. Xoq s Nurri He 3aBXAI'I MaIoTb cnpaBy 3 MaT.MaTI{qHI4M}I

AOBeAeHHTMH, 3 AOBeAeHHSMI4 Ha ocnoei soprr',lanruoi loriru', Bce x yr'tiHHa AoBoAI{TH

MareMar?Iqui rnepANeHHr rlepe'ocllrbcf i ua rniplNeH't HeMaret":T:":iurresi'

Teopellu i ix .qoseAegHfi po3B?IBaIoTb nor6y. M1acfleHHs ymin' flpocTopoBi yxnneuua ra

YfiBY, BI{aTL MeToAaM AoBeAeHII,f, cl]puqloTr ycei,4ornllo".-''11-an<ciorraatu.rnoi uo6yAoBn

MaT9MaTI,IKII. ,{oee4ennx AaIoTb 3Mory 1rtIHflM sacsoiru eBpgcTuqgi npuftorr'ru poayltoeoi

Aislrnocri, (popvryro6 nogur,nsHi sxolri- oco6ucrocri' 3OKpeMa o6fpynronairicrl cyA111eHb'

crucricrr,'rirKi crl BI{cJIoBJIeHHS AyIuKI4'

BrEe.{eHHs TeopeM i ix .uoeeAeHb B cl4creMarlarlgl{x Kypcax reoir'rerpii i anreOpu noql4-

Haerbcfl i: 7 xracy i nociAae 3Har{He uicqe B HaBqaJIbHoMy Marepiani. [2, c'48]

PisHiacuexrnuieinpobneuapo3rrisAaJluycnoixpo6orax-6gaSorrneroructin'negarofin'
ncHxororis: B.H.OcHHCbKa, 3.I.Clenraul, HA.Cronap' JI.M.(D_pi'qivrau, H'B'MetelncKnfr'

f.ll.Eeeg ra in. Icnl.lorr Aerilga'oqo1 3opy Ha qlo npo6nevry' HanpHKJIaA'' B'H'OCnircrra i

3.I.Cleuxant BeJrr{Ky yBary nplaAr;1groTb HaBr{asHIO foToBplM .4OBeAeHHtM' TOMy Iqo BOHI4

formation of skiils is considered to prove' on

before knowledge about necessary and suffrcient 5e:
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Bl4orynaloTb MOAeJI{MI4' Ha tKI{x frHi HaBqarorbc.fl npllftoMa-M po.3yMoBoi 4i*rlnccri,:rra*oirrlsr6c-q 
-q Mero naMLr,toBeEeHL. Are s fi ieiii4 a6-{r{a scp}/. A.A.Cicaai: ,uu*. *i'". ,p"0"HaBqarH ni4rnopeHirn i saywrannro lorr:Bux gosegeHr, rqo HaBr{ai{H,{ AoBeAegi{ro - ue HaBqaHHrrpo3yMoBlIM rpoqecaM rouryKy,,:niErpHma i no6ygonu AosereHHx. Y po6ori MLr 6yleuo

AorpHMyBaracb nepuroi TotIKI4 ' 3op]:, He Mo)KHa HaBrrraTrr AoBoArzrH TBepAXeHHr, He"natpEHysaBuplcb" Ha roro,Br4x .{oB€A€HH.f,X; Beruzxy po* npr{ ;b;t ;. 
-il;;;;urrnu

HaBrraHH.fl r{uie 5-6 xnacis AoBoAr4,Trr; calre qe [r4TaHH.f,poarrrr*raro g"r*"riaa.
lli,qroroB'{y po6ory MoxHa 

''oqEHarE 
rrle B MonoAlrrr4x KJracax. AAN. Konr.r yqeHr)

riAnoniSae Ha 3anI4TaHHx ".{olty?", BiII yNe o6qpyHToB)Ie, AoBoAr.rrb. pogrnsgeAdo [pr4KrraA cAHofo
s Aianorin, xxi nepi4xo Marorb rraicqe Ha ypoKax MareMarr{Kr.r:

- i{H pieHi nnoqi rlrdx nBox nprMoxyrHl,lrin?
- He pieHi,

- Eo qi rprMoKyrHHKH HepieHi.
* TIa BBax{aerl, irlo Konlz Sirypn ne pinni, ro i nrorqi ix He pinui. gra npanumgo rle?' - HenpaeHJrbHo' Hanpnxla4, [ptMoKyrur4K 3 cropoHaMu 2cw i 3cna He 4opinuroeI np.rMoKyrHrdr(y 3 cropoHaMrz rcu i 6cu. A u.uorqi ix pinni...

[o nponeAeBrlaqsoi po6orra is (popnryeannx ynrius AoBoAr4rr4 cri4 niqHecrr4: ro-repme
po3BI'IToK ocHoBHI4x MIrcrIeHeBHX onepaqifi- (aHanie, crrHTe3, nopinHrnux, a6crparynagHl,
ysara'rbHeHH'fi, aHaJlorix; iHAyKqis i leayxitix); no-apyre SopuynagHs eJreMenrie roriq""* ."uro
ra yir,rinr.

:llporpanra r MareMarr4xr.r nep-el6auae Sopmynallux n y.*rin HaBr4qoK AeIyKrr4BHoro
MI'IcrIeHHt Ha scix erarlax HaBqaHlrt. Il{onpan4a-y-5 xraci rur.pi* Br4Bqarorr,:Ae6inrruoro Ha
ocuoni'ctrocrepexeHb yilrie, npore i ryr.e Moxrrneicrb r{r{rr{ ix po6rarrz AeAyKTr{BHi yrraonanogn.y 6 rlaci poJlb A'AyKTI'IBHI'I* rraipr<ynaHr 3pocra€, BXe po3rn.f,Aarorb AoBeAeHHr oKpeMHX
TBep.4xeHb i gaAa'I Ha roBeAeHnx. flepe4 7-ruw xtacaMu, fiK ui4oro, 

"roim 
sangauua ycnigo1rnrn

noriuuy cyrl no6y,uoBr4 Kypcy reovrerpii Ha ocHosi arcioM. {2, c.g3l' 
--- r --^4""'^1

llpaxruxa excrrepr,IMeHTaJrbHlrx xlacin ceiA.{rarl,,rqo s unM-:aBraHHrM yuui cupaeJrrrorbc_fl
6es oco6tluBl{x rpyAHoulin, xrutro B nofieperuix xnacaN nposbairu [porreAeBT"r". ounur";;;;;"
mxolxpin 3 oKpeMHMvr BuAaMw l.aynt""nnx uipxynuni. 3ur"urno, npJrricr ra o6cqr noHrrb
) IH'fiM roBopI4TI4 IrIe paHo, a-[e si.4nosi4Hi nupau4 3 HHMH posn?xsyearu MoxHa. CxaNivro :a
.qonoMororc rpyrin Eftnepa fioKa3arr,r Bi4norueHnx vix nruoNr.rHaMr{. lZ, c.2g]

ills 5 rnacin:
1. V'IHi rrKoru Il!5, yuiri 5 Knacy rrrKoJrlr Jrlb5, ni4ruiirunrcu 5 Knacy ilrcorira 1lb5;2. TnaprEuir, Aorraarnui TBapHHvq po6o.ri Aouarnui TBapr.rHr.r.

flttt 6 r.qacie ruox*a 3anpoloHitsarrr raxe 3aB4aHiir:
i. MnororytHl{Kl{, T?HK}/THIIKII, pieucSegpeui TprrK).TH}iKri, pinuoGcgpeni npxi,,roxyrHi

TpHKyTHt4KH.

llponegenruuua po6ora s SopnaynauHx erel{eude rori.{Hux 3HaHr, r:a yvriHr yunin
ri46ynaerrcr B}Ke y 5-6 rnacax. O4uax, icuylorr o6'exrungi cxnagnocri y xogi ix:aificreur". no-
Epplxe, nporpaMa He nepeg6aqae cnerliiulbHoro tlacy Axr BBeAeHHq noriqHrax 3HaHb. llo-4pyre,
BlIuTetIb caM Mae nono4irla rpyHToBHI{uu nori.*u,rMl4 3rIaHH flMLr, aJre He [oBr4Hen noAanara ui
3HaHHt y tBHoMy slarr-fl.4i yrIHtM. Tolry nprltufi ruJIflx $opuynanus roriqHux 3HaHb ra yryliur e
EeAOpeqHHM.

Hafixparqe, Ha Haruy ryMry, rKIrIo Brrurelb sraAirram rori.ray cKnaAoBy HaBqanbHofo
xarepialy, ro6ro ri girasnx i yuinux, 3acrocyBaHur rKnx, ni46yeaerua", arapr"uxHo, y HerBHoMy
rurux4i Ta cnpl4fl€ KpaIrIoMy 3acBoeHHIo 3HaHb. I norirr y npoqeci Han.{aHHrdyryBaruMe c1acreMy
cueqialruux 3aBAaHb (nnpan g rori'{uula HaBaHTax(en""naj 3 ypaxyBaHu.trM ocHoB rrax ,roriqurax
5ruiru, .qKi eiH Soprr,rye.

3 4ocni4y npaKTI4KH, BH.aBreHH-s HasBnr.rx pinuin roriqur.rx 3HaHb ra yrniur 5-6 xracie,
{oprvryeaHns ix gnasb npo cx.uaAsi ta npocri BHcJroBJreHux, QoprvrynanHr yrrirb no3Harrar6
loH.srr.fl, rlpoBoArdrr{ xnacuSiraqiro noHtrr,lvripxyear14 sa aHanorierc, 3HaxoAr{T[ 3a1ogonripuocri,
ttrcyBarl4 rinore3u, 3acroQoByBara Ae.stci cxeMr,r [paBr{nbHux ruriprynanr xpaule sriftcHroearq
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olocepeAKoBaHo. (DopuynanH.{ )K imuax 3HaH6, HafipkTtnaA. 3Ha-Hb flpo riori.iur 3agoFrr4(nurlrcrvellna rperLoro, 3ai(oH Hee'y'nepeguocri, 3a!:oni{ ,qe hlop:-aua), 3.iraHb iTpc -iicii.irij
noMI4iIKH, npo neo6xiasi ra locrarsi yMoBI4 npoxcAr,rrb ycninnliure, orrqo onoccperKoaaiififi
IrIJItx:n'riuurn Ha nepexi4ui eapiaHru, T06T0, nenui nori.{ui $aHrra EaBaruB yfiBHoMy ngrrsri,

Cnnuraruoc-fl 
la.TpoBeAeuui npone4esrr.{Hoi po6orz 3 r{HrMr{ 5-6 xnacie is SopuyeauHr[epeA3HaHb npo neodxiani i 4ocrarHi yMoBIz. <Doprr,ryeanHr 3HaHb npo Heo6xiasi i aocrarni ynronn

y flBHoMy enux4i siAHeceHo ao 8-9 r<racis s norrz6reuraM Br,rBseHHfiM MareMarr4Kr4 i e uenplcrunr
Hanirs Alx :ri'refi craplrroro ruxinruoro nixy. TrEnr seo6xiruriurolo e npoleAeBTxr{Ha po6ora, xny
NioxHa po3floril{Harl4 Bxte y 5-6 KJIacax, HarIpI4KraA, rrp}r eas.{enHi y*our pinuocreri oo6yroy(vacrru) Hynro, yMoBH, sa.Bxoi api6 e [paBunbHrru a6o HerrpaBr,rnbHr4M, o3HaK nonilr'ocri. nou
eue.IeHHi IloHtrrt "Mo4yrb rlHcra".

llpamuxa cei4'r'rr, rqo dtsta Ilboro niry ua-uo ,{ocryflHe po3qre'yBa'Hfl BarraAKy
seo6xi.4Hocri yuonu B ans A i Aocmrsocri yuonu B tns A. oanax saianrnuft uiAxiA, sri4uo a
.[Kr,rM nprMe i o6epHeue iundrau4BHe cyrxeHnfl (xxrqo A, To B i axqo B, ro a;-n pasi ixicruuuocri MoxHa saMiHHrz oAHHM 3a .qorroMororo rori.rHoi sn's3x, I roai, i runre To4i,,,
BaflBrflerbc,' AocrynHaM'Airsi\a Ilboro nircy. HanpHKIIaA, rrpa BuBqeHni reuu "Mo4yln uacla" (6xl') e'rarenro ,qouilnuo po3'xcHvITkr Ha [pI,IKnaAax, ruo feoMerpi4r{Horo iurepuperauiero rvro4ynar{I'Icra' e nircraHr eia rorrKl{, rrlo [o3Haqae rrncJro ttu nooparnaruifi np"rit, ao no"uiny
KOOpAprHar. llicm rlbofo uipnynannr Bqr4Ter_f, Moxyrb 6yru raxur,au. [], c,35]

flt<rqo lxl:5, ro x:5 a6o x:-5, i HaB[aKrr, qKrrlo x=5 a6o 
-x=-5, 

1"1:s. vr"r"n" *o*"
cniecrael4Ta xia cnoix naiprcyealrr is HaBeAeHnMr4 y:ra6nuqi. -flrcrqo uaro6'uicqe neprrre i 4pyre
TBepAxeHHx, :ro A e ueo6xi4noro i Aoctaruboro yMoBoro gla B, ro6ro B lrae uicqe roai, i ,iiixra
ro4i, rolra uae uicqe'A. To6to Ar.s rofo, qo6 lxl:S, seo6xiAno i nocraruro, qo6 x:5 a6o x:-5.
Isarnre lxl:5 roai, i rilrxu ro4i, xo.lu x:5 a6o x:-5.12, c.651

Ta6nu "Heodxidni i docmamni o6u"

Ha yceilolaneHoMy pinui sactocyBaHHr 3HaHb MoxJrr4Br.{M e Br{KoHar{Ha enpan raxorotuny.
1. r{ouy neo6xi,qHoro i .{ocrarHboro yMoBoro pinuocri lxl:3 e 

"r*oru"rn" 
yMoB: x:3 a6o

x:-3.

2. CSopuynroft neoSxigny i 4ocraeurc )MoBy Arrs rofo, uro6 lx1:1 .

+
3a Aoncvorolo sxoi;loriquoi 3B'fi3Kri yrnopcFie ue rBep,4xeniir?
Bapiarunni nnpaera MoxHa sl,riurcearu rrJlflxoM yrpyAHeHn.s rori.rHoi cxragoroi a6o

MareMarrrqHoro HaBaHT?)KeHHfi BnpaB. llepuuft rrrJlf,x e ne4oqilrHuu, 6o rani enpann cnpxlroeaHi
ua $opruynaHr{r npaBnJrbur4x iuryiranuux yfiBneHb upo neo6xiairi i nocrarui yrraonu. Tonay Kparqe
ix yci<nalHroBarl,I 3a paxyHoK HapoqyBauHr MareMararrHoro, a He :roriqHofo HaBaHTaxeHH.fl.
llepenipxy neo6xiAnocri i locrarnocri yMoBH rgificnrcnaru rrepe3 nepenipxy icrussocri rnox
in4nrixarueul4x BHcJIoBJIeHb. Y sxocri rapiarunnvrx BrrpaB MoxHa 3acrocoByBaru rari 3aBAaHHs.

1. Bcraere saMicm "..." Heo6xiAui nori.{Hi 3B'g:xI4 "i", "a6o"r ".f,K[1o..., To...,,, ..togi, i
rinrrn ro.qi...". po3rJrrHbre eci NaoNruni eapiauru.

a) ... lx-51: 4 ... x-5:4 ... x-5:-4, 6) ... x-5=4 ... x-5:-4 ... lx-51=4.2. llepenipnrr qu npaBprJrbHo, rqo AJr{ 6y4r-.mux qirulx:
a) xlaZ0, lxl* a a6o x: a; 6) x)a)0, lxl* aa6o x: -a;
n) x>a)O, lxl* aa6o x : a, a6o x: -a;
r) xZa-0, lxl : a a6o xt' a; .q) x2a>0, lxl : a a6o xl.a.

-f,xrqo B ocraHHro B[paBy BKJrrorII4TH Jrr{[re BLrcJroBJreHnn a),6), e), To B[paBa sa6e:nevye
[porIeAeBTr{Ky po3yMiuHs seo6xirurocri cni4ynaHnr yMoBrur x:a a6o x:-a 3 y*o"" lxl :a rux a>_0.
flKUlo BripaBy o6ueNIarz BlIcJroBJIIoBaHHflMtr r), A), To BlpaBa aa6esnevye npoile.qeBTgKy

flr<rqo uae vricqe B,
To Mae nric{e A.

A ueo6xiluo cni4ye s B a6o A
neo6xiArro ans B

B Aocraruto Als A

-flxrqo ube ivricqe A,
ro Mae uicqe B.

A Aocrarsro ans B B ueo6xilHo cni4ye g A a6o B
neo6xi4uo,qrs A
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po3yMlrrH-s Aoc.FarHocTi. ,[ns ocMHcneHu.s neo6xi4nocri i ,rocrarsocri cnil _"anponoeyearr yciBgctroBnenss a6o BnoJ{oBlrer{na n), r),1). [1, e.3gj
/iyNe BaxJrI4Bi{M jlori'rHaM 
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#?T;;1lli,Ta 
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[-rrx sarpinJreH'r Mox'a 3anpono'yBarr4 rrHsM BrzKoHaHr{, TaKHx BrrpaB:- nci rnapuHr4, rqo xaByrb y uo4i, ,pr6u*r; --"'
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,KE

-5.

sKirlo cyya ur4Qp Aitru,rtcn Ha 5, ro i qucro Airurrcs Ha 5..^;;;;il";;##;;HH{ rrrKorrxpir 5-6 rracin :rc.Iirrrr,rnrrz rrrrDpna'rrd ;r#;;T;#H:1ii:,:fffil:;
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Kpuwmona O., Odiuqos B,
Xep c ou cuxuil d eprcaewuil yuie ep cume m

*""-r"';;Hff:;mf,lu'u"o* raqixasreHocri y eueueuui gi:rar<ra npn AocriAxeH'rx ruraBreHH, rBepa,x rir Ha

,*ur,nrJnt 
development of interest in studding physics by investigation of solids melting at physics groups studies is
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#lT#f :::, 1"""*:"':y" -,1-"^11:9.Yj :l g' * o ;;' : 
";" 
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na ypoqi, BAoMa ra B no3ayBo,{Hiafi .rac. fonopx.ra npozadyry n uesnirZ rraipi ryprxouy pobory s $ierzrca.
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