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* flpo6.rrel.ru HaBqan:nfl MareMarfiKr i inQopnaatnru ra niAxoAu go ix posa'fl3anHt.

* Hanqarnrs npHpoAHIarII{x AI{cqI{nJIin .fi( il{eroAf.{Ha npo6leua.
* Hayrcoso-IocniAnnqrxa podora tK eJreuenr HaBqaHHr yunin i cryaeHtin.
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PelaKrlifiHa ffonerin:
raei,uyna.r rarletpr $isur*r XAy, Aorcrop uegaroriqHrax
Hayq npo$ecop.

AoKrop neraroriqxltx HayK, AorIeHr Hatpegpu Sirionorii
JtoAlrHr{ Ta rBapHH X,UY.

KaHJ{uAar $i:uro.uareMarr.rrmux HayK, AoqeHT xarpegprE
gi:r*ca XAY.

r(anAaAar $isrnxo-uareMaruqnrrx HayK, AorIeHT rca$eaprn

$irurra XAY.

r€H,aHAar neraroriqnax Ha)nc, AoqeHT xaife4pll
MATeMaTaKLI XAY.

Bilno cidatwnicmt s u mowdcrnt eawudeurx y ny 6nixa4i*u fi axmia
necyrnb asrwpa

PexonaenAosaHo Ao ApyKy B.reHoro paAolo @rynnrery rpisuru MareMa:raKr{
xepconcrroro Aep)KaBHoro yninepcnrery (npororon Ns z ni,a 2 1.03. 20 I 1p).



EABTIAIIHf, yrrHIB OCIIOBHO| IITKOfiI{ MaTOAAM TEOMETpFttRgX
IIEPETBOPEHb

Cinefrxo O., Taffiortenxo B.I.
Xepcoa caxu* depx:aanudi yniee pcume m

O.unielo 3 roroBnr,rx siAl{iHHocrefi cr{creM!{ po3gr,rB[LJrbHoro HaBqaHrLfl eil rpannuifiHoi e

opienrauix Ha 3HaxoArKeHHrr cnoco6is ra MerorrB posr'x:ynanss qinux Kracis 3aAaq 3aBAflKE

sturicroso-reopernrrHuru aiau (aHanisy, a6crparyrauHrc? y3aI'aJIbHeHHro, mIaHyBaHHro m pe$nexcii!
rrlo Jrex{arb n octrosi EayKono-Teoperldrluoro MI,IcJIeHI{fl. [: 248].

Ana.nis crany reouerpuunoi ni,qromsKx nnnycrHnrin 3araJrBnooceirHix ruxin Aogsor.se
epo6rara B?tcHoBoK npo rg, rqo aKr,vaJrbrroro Harrrafibno-MeroAuqnoro npodn€Moxl 3aJrr{luaerbcr
oplauilauix HatsLralbnoi aia.llrroc'i'i runo:upir y upoueci onoiioAinrui nre'roAamu l'ooMe'rpu{Hnx
neperBopeHb: napuurenbHoro nepeneceHur, uexrpanruoi Ta ocrosoi cunaerpift, noBopory,
neperBopenHs nonidnocd (rouorvrii). BnaNaervro, qo oAHr{MH 3 foJroBHHX npEr{HH ii e ri4cyrnicrr y
ruxinrHifi BassaJrHifi ;rireparypi rianoeiAnoi cnc'reus 3aAaq, a raxox HeAocrarur pospoGnesicrr
HaBuarEarlx uo4enefi ueroAie reouErprilrxr{x rrepgrBopenn polr'xeyraxnfl Korcrpylcri{Enr-{x 3a,qar

--^--:, -^*::iiiiriiiitlrlE rPrr,

Mera qiei crarri:
1) nuauaurra 6arosi (onopni) sa4aqi ruerogin reoMerpulrnux neperBopeub;
2j HaBecrrr rtpHKJraA ruoAeni opranisauii s.rnTereu xonemnnnoi HaBrrrurrnoi gis.nmrocn

rurorxpia y npoueci posn'rsynauus oAuiei s 6a3osux 3ararr;
3) no5.r:rvnarf{ Hapqarxr+i vo.treli r'.rerorIiR rTanflrye.'Ttnot'o nenerrecerrqs ra noniGqoeri qraqe1t
- / L-vvJ 4J .:rvAvrrr r!r! rvAre 

^E 
.l!Arerr!! rr' .;r*r+

Ha ocoGrusocri crpyxrypr{ MoAeneft imuax reoMerpr,rrrx}rx neperBopeHb;
3a 6a"rony gagaqy, rqo poee'.r3y€Tbcfi MeroAoM napaJrenbuoro nepeuecel{Ht, Mo)KHa nudpau

raKy:
Vqrmenr. Po3n'prceMo 3aAaqy a niapyrnnrca O"B.florop€noBa [2:96]"
3altaqa 2. llo6,vrynarr.r rpane[iro ra iI cropoHaMl{ a.h,c,d .

V npoueci KoJrercrlrBHoro po3r'rgyBaugs nocragJleHoi saAa.Ii (

erani asadsy), -fxe opranisosane y Qopui eBpl{crl4q}roi 6eciAIa,

IIpHxoAf,TL AO BHCHOBKy rrpo AOr.{LIIbHlCTb BHKOHaHHtr

nepeueceuux biqnoi croponr,r rpaneuii B HanprMKy ii ouroe Fra

ni.ucr:aur (nonxuxv oruriei s ocHon). Y pesymrari uroro oAep)

D TpraKyrrrlrK, rrcufi MoxHa rto6y.{yBarn 3a rpboMa cropoHalu,r. (

napaJreJrbge nepeuecenns Ao3noJrfle BH3Haqr,ITH nci nepurnau
rpaneuii (prc. 2).

Yqurenr. flpoananiryeuo po:r'raaxur rrnx 3agaq" BHAirtHMo icrorni srarm ra porpo6nrvro
qifi ocnori Mero4 fiapaJreJrlnoro fiepeneceH]ur posr'rsynauHx rHnoBHx 3aAaq (

HaBqarbHoi sa,{aci).
PesynrraroM BrlKouaHor ronerurnHoi nas.ramHoi gianrsocri Mae crarr4 rrodyAoBa HaB

MoAem po3B'$ynanHs 3aAaq KoxcrpyrffHnnoi reouerpri ueroAou fiapaJrenbnoro flepeHeceuHf;.
Morce uann raxsfi Br,rrllflI.

1. Ana.iris sa4aui, y npoueci rKoro o6rpyHrosyerrcrr AoqinrHicrn rtodyAoBl.r ri4pisra
ra napffrenbHoro Aanouy s KlHusMa (nuqeu) Ha saAarrnx KpHBHx (xpuatfi).

2. Braxonanrur napaJreJrbnoro nepeHeceHur rpnnol ($iryplr) B 3aAaHoMy HarrprMKy Ha
sircraHr.

3. 3naxo4xeHHfl rorrKu (m.rorc) repernuy innroi sa4anoi rpnnoi (Si.ypn) 3 KpHBorc - o6paron
4. Bluinennq Aonouircroi Sirypur (sasnr,r.raft TpHKyrHr.rKa), xrcy Mox(Ha no6ytyaam sa

34,{aql.
5. llo6yaoea AonoMiruroi Qirypn 3a ronoMorolo uupKyrlt ft niHifinu, rIIo,

niAsocnrrcs Ao oAgiei g ocnoenxx no6ylon"
6. BxroHasnr o6epHeHoro napaJreJrhnoro nepeHeceuux (no6yaosanoi TorrKH qr4

Qi.yp").
r. rr.OH i ptr irr 3ii iJliN0tstaHiitiivi iioi iepeAHix iialitAribtsi tlr4 A1yl.

Pur.2



8' llepenipKa roro, IlIo oAep)KaHa Sirypa e ilryKariolo (ra,uoeonnuse Br{MofaM 3a.qa.ii).9' oqi'Ka 3acBo€HHs MeroAy IrapaJIeJILHoro nepeueceuan pota'fi3yBanr{f, 3aAar{ Ha [o6y^oBy,3arnaqrauo, ulo cboMa i Aen'sia HaBqaJrbsl rli e neo6xian"r" ,r.nuroBHMH ax y npoueci
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'-;iil$:,:;il;)')HT)\}));cauocrifrno 3HaxoAHrH i rpuraxHo oqiuronailr ru.*i"i rnoco6r por"'"ryuu"Hfl 3aAaq. [3: t6].cxna'unictr HaBqar'Hoi uo.qeni MeroAy noai6nocri ,ro"'"a1,at""" a *p*oro n nopie'fiH.i spyxaMlr tt$nu$iraqielo 3aAaq, a TaKo)K THM' trqo ]rvroBrr, 
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posuipru Qirypu, Moxyrb

fittffixruffi*' 
AoBx{I{Ha 'rxoro-Hebvsr erleMeHra oi.yp a6o posrraiqeHrri oiryer iioirfoo ir*r*

,,*r"Tl|ii."rl?lirffifil,llrn'IoAer* € 3artulbHl{na opienrrapoM v npoqeci posn'xsyBa'Hrr 3a.qa,r Ha

cKnaraHH'tr BtIareJIeM cI'IcreM 30Aa'i Ha Ko)KeH i: nrerogin reoMerpr,rrrHrrx neperBope'b Mo)Ke:'4iftc'rcnaruct Ha ocHoBi ni4pyrrnxa, .*o*.tpiio.B. no.op.rro" atzliainunx noci6'nr<in [5, 6].Ilepruo'repronuM y Hacryn*ouy erani 
""o*J.io""i'oi*"ocri a,rnrer.fl r,rae 6yrr.r roHrpo* iArarnocrgra pinru 3acBoeHH, }"rrrsur{ pospo6nerux HaBrrajrlunx uoAeneE, ynpannimrx rpynoBoro Ta

HfiTl*ffiH"|:Xffi:lrj;tr''ic*o mrorxpin y npoqeci 
"""'."o' i're6paiu'oro nrerony m

Jlireparypa.

"., "*'$#H":ffi*o* 
ptrlBuBarol4em odyrennx /Ivtexnynaponna{ Accoqnaq'x <<pasB}rBarouee o6y,renue>. -2' rloropelor o B' feon'rerpi's: rlilpy'{rr x nnx 7-ll raacy cepe4uroi urxonn. - K.: paA. ruronq r99r. - 352 c.,"r,*j;"ff1#?lift"t##:"3;3;9gry-mif*id;ro o6vvenna " t-# Krracax cperHen rrrKorrbr

4' clenxans 3'I' Mcro'q'xa naBqa'Ht Marlylr",.": rligpyvuur ,qfif, cryxelrriB M€'€Mar,nlrn*x cneqiaarsosrefireAaroriqrurx fiaB.laJrbr{Hx saxm"qin. _K.: 3ogiaK _EKO, 2000. _ 512 c.5. Cfiopnur saEarr no r€oMerplrH: rlacrb II. /ff";;;, JtC.-eiu"*ou, _ fut : flpocnerqeHr4g t9TS. _ 176 c.

-'"""1;*"#liiii*l;T;#:A:,i;?"f,trii m;: rult.ni*,uou" 
Ha noov'onv: noci'6H,ar, ru"'d,r.*,i,

in. ' 
-*-' rrrv'rArre vvJrD n'lzrr'EJra' oooB 'fi3KoBa clacreMarl4qHa nepeBipra i.oUinronann" a"u""

KPUTEPII E@EKTtrBHOCTI CYqACHOT,O YPOTY IHOOPMATITIflT
Coxonoecaxa lI. B. Itroaomap oooa H. O.xapxie corcutr uaqiona'touufi neo aeoeianuii yu ieipcutne m iu. f . c.c rcoe opodu

Ypox e ocr{oBolo l(JracHo-ypo'r'oi c}rc:reM' Ha'qa'rur, xapa*rro""nn" o3HaKaMu .sxoi e:.ffi"tr?ffi:fffffifn1:T1:l 
:T:::, :Tr_rreHH,. ruicry HaBqaHHn B KoxHoMyffi#;J"'1?'ffi.fr#"'-$:Hru yrnin; npori4na porb BrruTens: o6on,.ffr*n*rlr"r";";;--, nono*i-_-^ : ^_-:,-

B ucaxonoro-ueAarori-qr'x Ta MeroAr.{rr'r,rx AocriAxeuHxx ui4 Br&HarrzlJrb}r'Mlr o3HaKaM[

fftr: #y*r:t:::: i: -":l:* Br,rMorn Ao Hboro, ,cri** rcparepii, 3a ,Kr{Mr4qaerbcn npugarsi c* ypoKy ans poss'r3ilrHr "*u*"***;il;;;il, i'*t Tr.iHTX
;J#ff :"3-:::_:oJ::*':^:1-^y_T,"iapearieauiiyr"*.rrua*ryarrb'orcnpoonenroro,Knorira rar i uero.quKu Br,rKJraAannx iNrlopMaTHKH. [1, c.l5Si
Ha ayuxy Saxirqir, eSexrnrHur ypox 

"iorru"u.ii;;--"BI'IcoKI'lM HayI(oBHM^--"^lYloBaHYli crparerii fr raKrHKH r(epyBaHrur nis'asanr'orono yrxin Ha ouroni:axououipsocreft i npnH{Hni" 
"***o;HanpyxcHolo' nocl'IJlbHolo' ,qocKoHaJlo oprarrironanoro fi pe3yJrbrarr{BHoro ni:uana*soroncix yruin'

- pereJlb*oro AiarHocrn*olo [p]rq'H? lIIo BnJII{Ba}orb Ha gxicm 3aHnrb, nporHo3yBaHH.rrM xoAyHacnigris HaBqanLHo-BHxoBHoro npou..v, 
-;;dffi; 

Ha qir oc'osi ,rrocKo'ilrroi rexnonoriitflrHeHHn3anpCIerffoBaHr{xpesynma.rin; --r-"'-

- TBopq!{M' HecTaHAaprHr'rM niAxogonr ao posn'xsal{fffl Kon*per'r{x 3aBAaHF sianoni,qno AoHx yllroB Ta Mox$raBocrefi:

npaBqr
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