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IIOfl CH}ITEJIbHAfl 3ATIIICKA

Anre6pa sBlrserce, oAHTIM I{3 orlopHbD( KypcoB ocuoBHoro o6qero o6paronanfir: oua o6ecue.ryrsasr
I,B}^IeHHe Apyll{x AI{oIIHIJI}IH, KaK eCTeCTBeHHO-HarIHOrO, TaK II ryIvIaH}ITapHOIO qI{KJIOB, e€ OcBoeHr{e
neo6xo4Ilrrao Nu, npoAoJrxeuur o6pasoBanns, r,r B rroBceAnenHofi xr{3Hr{. Passnrue y o6yrarouryrxcs
Ha) rHbrx npeActarnenuft o upoucxox,qeHr{r'r lr c)nqHocrr,r alre6pavuecKr,rx a6crparqnfi, cnoco6e
orptDKeHl{t MareMaTurlecxofi uayroft snreHr,rfi u [poqeccoB B rrpupoAe r,r o6qecrse, poJru
MareMarlrqecKoro MoAeJIrrpoBaHHt B HafrHoM rro3unrrulr r,r B [par(Tr,rre cnoco6crByer QopunponaHr4ro
HafrHoro Ml4poBo33peuvs.ut KaqecrB MblrrrJreHr,rrr, neo6xo4lMbrx AJr{ aAarrrarlu}r B coBpeMeunorvr qn(fpoaorr,r
o6qecme. I4sy'reuue anre6pu o6ecuequeaeT pa3Br.rrr,re yMeHr.rrr sa6ruoAarr, cpaBHnBarb, HaxoAr,rrb
3aKoHoMepHocrll' rpe6yer KpI{THrIHocrI{ MrTITIJIeHI{I, c[oco6soctu aprryeuTl{poB4rrHo o6ocnoshrnarb cBor{
Aeficrsus I{ BbrBorbl, (foprr,rynupoBarL yrBepxAeHuc. Ocsoeur,re Kypca alre6pu o6ecnesnsaer panBr{rr,re
roruqecKoro MbIIrrJIenu.n o6y'rarolrlHxct: oHI{ I{crIoJIb3yIor AeAyKTHBHbre r.r r,rHAyKTr,rBHbre paccyx.qeHr{lr,
o6o6qesue u KoHKperId3arIIdIo, a6crparupoBarrue u aHairorurc. O6yrenue anre6pe npa4rrooaruq
gnaqureJlBHrrft o610rr,r caMocrotrelruoft ,qetreJrbuocrn o6yrarorqllxcr, uogToMy caMocrotreJr6Hoe
perueHl{e 34Aaq tBJlflerct peaJIH3aIIHefi AesteruHocTnofo upr.rHrlr{fla o6yrenur.

B crpyKrype nporpaMMhl y'Ie6uoro Kypca <Anre6pa> g.nx ocnoBHoro o6rqero o6pasonauna
ocHoBHoe Mecro 3aHlrMtlror coAepxareJrbHo-MeroAr{qecK}re nrunwn: <<9rcla v BbrqlrcJreHr,rt),
<Alre6par'IqecKl{e BhrpDKeHI,ItD, <YpanueHur H HepaBeHcrBaD, <@yurquz>. Kaxaas Lr3 gTr{x
coAepxareJlbHo-MeroAlrlecKl,Ix tunult pa3Br,rBaercr Ha rrporffKeuxr4 Tpex Jrer u3yqeHr,rr Kypc4
ssa[il{oAeftcrByff c APYrnuu ero nI{HI{f,Mu. B xoAe rrfreur{r yue6noro *ypru o6yraroqrrr" np"*ogrr."
JIoruqeCKI{ pacoyxAaTb' I{C[OJIb3OBaTb TeOpeTI{Ko-MHOXeCTBenHrrfi t3bIK. B Csssrl C gTtrM B nporpaMMy
yre6Horo Kypca <Alre6pa> BKJIIoqeHhI HeKorophle ocnoBbr Jron{Kr{, [peAcraBJreHnbre Bo Bcex ocgoBgbrx
piBAeJril( MareMarutlecKoro o6pasonanrnx u cuoco6crsyloq[e oBJraAerr[rc o6yvarorqn1aucr ocHoB
yHl{BepcaJrbHoro MareMarl'ItlecKofo t3brKa. Co4epxarelrHofi u crpyKTypHoft oco6enHocrbro yve6noro
Kypca <A.nre6pa> sanraerc , ero rdHTerpuponannrrfi xapaKTep.

Co4epxanne rfiHvn <<rlncna v BbIqI{cJIeHr{r)) cJryxnr ouronofi AJrf, AaJrbHefimero v3.are1rrt
MareMaruKr'r, cuoco6crByer pa3BI'ITI{rc y o6yrarorunxcr JrorurqecKoro MbrrrrJreHr,rr, QoprraupoBaH}rro WeHHtrloJlb3oBarbct aJrropHTMtlMlr' a TaKXe npuo6pereHurc nparTr,rqecKrdx HaBbrKoB, rreb6*oanrr* NrfrloBceAHeBnofi xusHu. Pa3s}Itue rrorurrl{f, o rI}IcJIe Ha ypoBue ocHoBHoro o6qero o6pasoaaunr cBr3a'o cpaquoHanbHblMH H Hpparl[oHtlJrbHbrMl{ qucJlttMll, SopuuponaHl,IeM IrpeAcraBJreuufi o Aeficrnr.rrenrnouqI{cJIe' 3anepruenue ocBoeHr{t'[dcrosofi rrwmunroto""a"o K cpeAueMy o6rq"nny o6pasonanruo.

Co4epxaru{e AByx alre6panuecKfix rrunft - <Anre6pur""t*"" Bbrpar(enr{r> r <ypaBgegr{r r{
HepaBeHcrna> cnoco6crByer Qopn'ruponaHlllo y o6yrarclrluxcf, MareMarr,rqecKoro a[napara, neo6xo4rauoro
Ant peuleHull 34AaII MaTeMaTIIKI'I, cMeXHhIx IIpeAMeToB I{ IIpaKTI{Ko-Op}IeHT}IpOB1UIH5D( 34Aaq. Ha ypOnne
ocHoBHoro o6rqero o6pasoaanur yue6lrrrft rraarepnan rpyfln[pyercr BoKpyr paq]rourrJrlubrx BbrprD6euu[.Alre6pa AeMoHcrpl{pyer 3HaqeHI'Ie MareMarI{KI{ KaK r3brKa AJrf, rrocrpoeHr{r MareMarurrecKr,rx uo.qereft,
ollucaHlrf, llpoqeccoB u snreH[fi peaJrbuoro MI{pa. B saAa.In o6yveuux arrre6pe BxoArr raKxe 

^a*ueftneepa:|BI{Tne iurfopl{TMl'rqecKoro MbrIrrJIeHI{f,, neo6xo.4lMoro, B rlacrHocrg ) Nrg, ocBoe'I.rrr K}?caunQopr'raruKl{' I{ oBJIaAeHI{e HaBbIKaM}r .{eAyKTr{BHbrx paccyxAeHuft. Ilpeo6pa3oBaHne cr{MBoJrbHbrx Qopucnoco6crsyer pa3BLtrlrto noo6pax<eHl{.fl, cuoco6nocrefi r MareMarrarrecKoMy rBopqecrBy.
cogepxanne Qynrqnonanrno-rpaQuqecroft rnnuu HaqeneHo Ha nofiyqeuue o6yvarorqrar,rucxgHaHrfi o (pyurqnrx KaK saxHefimefi MareMar[qecrofi MoAeJrrd AilA onr.rcaHrrr v rccJreAoBaHr{,

paeuoo6pasHblx [poqeccoB u sBnenutrr B rlpupoAe n o6ulecrne. I4syuenr{e Marep}raJra cuoco6crnyer
pa3BI'ITI{Io y o6yualoqrnxcr yMeHlIff nclloJrb3oBarb pa3nnrrubre Bbrpa3}rreJrbHbre cpeAcrBa r3brKa
MareMarI{KI{ - cnoBecHble' cI'IMBoJTI{qecKue, rpaQuvecKl{e, BHocrrr BKJTaA r QopuupoBag}re flpeAcraBreglrfi
o poJrlr MaTeMaTr{Kr,r B pa3BHTr,M rlr{Br{,Jrr{3arluu r{ KyJrbTyphr.
Cornacno yre6norray [nauy n 8-9 Krraccrx fi3yqaerc, y.re6nuft rypc <Anre6pa>t, xoroprrfi BKJrroqaer
cJreAyloql{e ocHoBrrhre PagAelu coAepxilr[r: <<rlncla u BblvrtcreH*tt>>, <Anre6parr"t*, BhrporeHr4r)),<Ypanrenrr r{ HepaBencrna>>, <<Oynrq;u)).
Ha nsyuenue yue6noro Kypca <Anre6pa> orBoAlrrcr 204 cacos: s 8 Knacce - Il2vaca (3 qaca B HeAeJrro),
s 9 Kracce - 102 vaca (3 qaca B HeAeJrro).

TIJIAHIIPYEMbIE PE3YJIbTATbI OCBOEHVIflTIPO|PAMMbI YTIEBHO|O KYPCA (AJI|EEPA) HAyPoBHE OCHOBHO|O OBrr{Ffo oFpA3OBAHI4-fl



JII4qHOCTHbIE PE3YJIbTATbI
Jfta.rHocrxrre peyJrbrarbr ocBoeHrrfl rrporpaMMbr yve6noro Kypca <Anre6pa> xapar(Teprr3yrorcr:
1) narprlornqecroe gocnuraHue:

[potBJIeHrIeM LIHTepeca K uporrrJroMy r{ HacrorrrleMy poccnficxoft uareruau{Ke, ueHuocrHbrM orHorrreHr,reM
K AocrLrlKeHI,IrM poccnficrux MareMarlrKoB [I poccuficroft uareuatnqecrofi IIrKoJrbI, K I{crloJlb3oBarr}rro
gTr{x Aocrr{xennft B Apyrnx HayKD( r{ rrpr{KnAAHbD( fiourruf,x;
2) rpax,uancroe n .uyxosno-HpaBcrseHHoe socuI,IraHfi e :

roroBnocrbro K BbrloJIHeHI{ro cnoco6noctefi rpaKAarlrrua u peurn3aru}I ero npaB, rrpeAcraBneul{eM o
MareMarl{qecKl,Ix ocHoBa( QynxquoH}rpoBaur,rr pa3Jr}rrruBrx crpyKTyp, lureur,rfi, corlnilJrbHbx npoqeccoB
o6qectna (uanpurraep, nrr6oprr, oupocrr), roroBHocrr r o6cyx4eHuro gTnqecKnx upo6leu, cBr3turHbD( c
[paKTnqecKfiM [pI{MeHeH}reM 4octnxenufi HayKI{, oco3HaHI,IeM Batrnocrr{ MopaJrbno-3Tr{qecKl{x
upeo6pasonanufi B AerreJrbHocru y.r0noro;
3) myaoeoe nocnuraHne:
ycraHoBKa Ha aKTlrBHoe yqacr[e n o6ecue.reul{I{ rrpaKTl.IqecKlrx 3aAaq MareMarr,rqecrofi HarrpaBJreHHocrrlr,
oco3HturueM Ba)KHocrI{ MareMarl{qecKoro o6pasoralrvs. Ha [porDKeHr{n sceia xr{3Hu Ars ycuemHofi
upoSeccuonalrHoft AetreJlbnocrlt 14 pa3BrITI{t neo6xoAuurrx yueHrnft, oco3HaHHhrM nu6oporra v
rlocrpoeHlreM HHAr{Bu.tgralluofi TpaeKToprr}r o6paronauus. n )KH3HeHHbrx rrJIaHoB c yqeroM r14qghD(
r'ruTepecoB u o6qecrseHHoro MHeHtr;
4) screruqecroe nocnuraHr,re:
IIoHI'IMaHI'Ie 9MoIILIoHaJrbHoMy I{ gcTerl{qecKoMy Bocup}r.trl{ro MareMartrqecKr,rx o6rerton, 34AarI, peruenuft,
paccy)KAeHrnfi, yuennro BI{Aerb MareMarr{tlecKr{e 3aKonoMepnocrr{ B r{cKyccrBe;
5) ueuuocr[ na]tqnoro uosuaHr.rs:
opr{eHTarlr4r B AerreJrbHocrrr Ha coBpeMenHyro cr{creMy HayrrHbrx upegcrauenufi o6 ocHoBHhrx
3aKoHoMepHocrtx pa3BI'ITI{JI qeJroBeKa' [p]Ipo.qbl I,I o6tqecrsa, rIoH[rMaHLre MareMaruqecxofi HayKr{ KaK
cQepu AetreJlbHocrll' gTtlrlhl ee ptt3BI{THt I{ I{HHoBaII}roHHocrIr AJII ptBBI,ITrrr qr{BI,rJr ilga\uy., BJraAeHr,re
t3brKoM MareMarI{KI'I u' MareMarllqecrofi rylrrypoft KaK cpeAcrBo no3HaHr{r M}rpa, Bn4Aegr,re
upocreftmuMl{ Ir:lBbIKitMr{ I{ccJleAoBatelefi AerreJrbHocrb:

roroBHocrblo upHMeIrrITb MareMarlrqecKl,Ie 3HaHrdt B pa3Br{TI{r{ cBoero 3AOpOBbt, BeAeIrIIU 3AOpOBOTO
o6pasa xlr3Hl{ (s4oponoe [[TaHI{e, c6anancaponannrrfi pe*"rrn saHrrr,rfi r{ orrbrxa, peryJrrpHar A[HaMuKa
aKTHBHocru), c([oprraupoBaHHocrblo HaBhIKon pe$rerc"rr, ,rp"snarr{eM cBoero [paB Ha ouu6ry r.r raKoroxe rpaBa Apyrorc qeroBeKa;

opI{eHTaII[t Ha npHMeHeH}{e MaTeMarl,IqecKr,rx gnauuft Ars perueHus. gwal_ n o6nacru 6egouacuocru
oKpyx(arcuefi cpe4rr, IIJIaH}lpoBaHlIe uocryrlKoB I,I orIeHKa r{x Bo3MoxHbD( rrocJreAcrBuia uaoxpyxarorqefi
cpeAbl, oco3HaHlte rno6anrnoro xaparTepa gKoromqecKr{x npo6nerrr u uyrefi rx pepegus;

t
roroBHocrbro K AeficrBldtM B ycJroBlrflx Eeo[peAeJlenHocr]r, [oBhrlrrenl{ro ypoBgs csoefi KoMflere'T'ocrr{tlep$ npaKTuqecKylo AetTenbHocTb' B ToM qIIcJIe yl(eHI,Ie yql{Tbct Y Apyrurx mo4eft, npuo6perarr n
coBMecrHofi ,(effelrgocrl{ HoBbIe 3HaHI{t, H{tBbIKlr I{ HaBIIKI,I Ha ocHoBe orlbrra Apyrux;
Heo6xo.unraocrbrc n Qopl'rupoBarlrra lroBhrx suaulrfi, B ToM qr{cJre Qoprr,ry.rrupoBarb nreil, rroHsrrrr,rl{[ore36l o6 o6telcrax I4 tBJreHl[ttx' B ToM qlacre piuree l{3Becrubrx, oco3uaBarb HeAocrarKl{ co6crse'Hrtx
SHAHUfi I{ KOMUETCHTHOCIEfi , IIJIAHI,IPOBATb CBOE PA3BI{TI{E;
cnoco6Hocrblo oco3HaBarb crpeccoByrc cllTyarllrrc, Bocrrplrnr{Marb crpeccoByro cr{Tyarlsro KaK Bbr3oB,rpeoyloqEfi KoHTpMep' KoppeKTllpoBarb IIpIrHtrEre pemeHr{r u AeftcrBrlr, $oprraynnpoBarb H orleHr{Barb
plrcKr{ r{ [ocJreAcrnu.n, Qopu]rpoBarb olhrr.
METAIIPEAMETPHbIE PE3YJIbTATbI

BhrflBJrtrb I{ xapaKTep}SoBarb ocHoBHhre rrpr{3HaKH MareMarrdqecKnx o6leKton, IlorcHeHl{r, cBflgrrMex,{y noHsrlltMu, ([oprraynupoBarb orrpeAeneH]re rrourruft, coxpanrrb cyrqecrseHHrrfi [pr{3gaKuaccu([nraqu[' ocHoBaHI{t ans o6o6lq euils. ucpaBHeHr{r cnrsefi, rprrep1fi npoBeAeH}r t arraJnrsai
Bocnpl{H}1Marr, QoprrayJrl{_poBarb I'r npeo6pasoBbrBarb cyxAeur4rr: rrpeAB3rrhre r{ orpr{qareJrbHbre,
eAI{HI{qHhIe, qacrnlre u o6rque, ycnoBHbre;
BbuIBJItrb MareMarHqecKl4e 3aKOHOMepHocrr{, B3ar{MOCBT3H I{ nporHBopetrfifl n Saxrax, AaHHbrx,na6ruoAenu'm v yrBepxAeHlrrD(, rlpeAJrararb Kprdrep[u AJrr BhrrBJreH[r 3ar(oHoMepnocrefi nnporaaopeuzft;

2.

J.

flosuaBarerBHbre ygr{Bepcatrbubre rexHoJror}rqecKne Aefi crslls



4. AeJIarb BbIBoAbI c I,IcrIoJIb3oBarrr{eM Jrorr{K}r coxpauen}rr, AeAyKTrrBHbx u r{HAyKT}rBHbrx
yMo3arrrorreuufi , yl(o3arrroqennfi uo aHaJloru[;

5. pas6upau AoKa3areJrbcrBa MareMarlrqecKr{x yrBepx,qeunfi (upxrurre lr nporr{anue), upoBo.u{Tl
ctlMocrotreJlbHo o6ocHonannrre ,qoKa3areJrbcrBa MareMarurrecKr{x (faxron, Bhrcrpar{Barb
apryIvIeHThI, upI{BoAI{Tb [pI,IMepbI I{ KoHTprIpI{MepbI, o6ouronnrnam co6crseHHbre paccyxAegr{rr;

6. rrr6parr cnoco6 pemelrlrr yre6noft 3alaqu (cpannuaam HecKoJrrKo Bapr,raHToB pemenr,rft, nrr6uparr
uan6olee no.4(oAtlqlle BapI{aHTbI c freroM, caMocrorreJlbno sr-r eleHHrrx).

Easonbre HccrerogarerrcKfie .uefi crgu.f, :

l. ucnoJrb3oBarb B KaqecrBe llccJleAoBareJrbcroro lrucrpyrueuTa rro3uarrur, ([opnaynnpoBarb Borrpocbr,
Surcnponatr flporl{Bopevr,re, npo6JreMy, caMocrorreJrbHo coxparurrb ucKoe r{ cyrqecrByrcrqee,
Qopuuponarb rr{[ore3y, apryruegTr{poBarb cBoro rro3]rqlrro, MHeHr{e;

2. IlpoBecrl{ rlo caMocrof,TeJrblro cocraBJreuuoMy [JraHy se6olruroft oKcrrepr{MeHT, ne6olrmoe
I{ccJIe.[oBaHI{e IIo ycraHoBJIeHI{Io oco6esnocreft MareMarr,rqecKoro o6rerra, 3aBr,rcr,rMocrg
o6terros MexAy co6oft;

3' cilMocrosreJrbHo (fopruympoBarb o6o6rqeuns tr BLrBoAbr rro pe3yJrbraraM npone4€nnoro
ua6ruoAeHut' nccJIeAoBaHI{t, oIIeHI{Barb AocroBepHocrb pe3ynbraToB, BhrBoAoB rn o6o6u1eHufi;4' cflporHo3l{poBarb Bo3Moxnoe pa3B}rr}re rrpoqecca, a raKxe BbrAB]rrryrb 6opr6y o ero pa3Br,rr]rr.r B
HOBhrx ycJroBr.rrx.

Pa6ora c uu0oprrraunefi :

l. BbrrBJrrrb HeAocrarotrHocrb 
'n 

Es6brro.I'ocrb nn(popnaaq[rr, AarIHbIx,
3aAarru;

2. nrr6r'rpa*, aHanrnr,rpoBarb, clrcreMarr{3r,rpoBarb 14 uHTep[per'poBarb
BlrAoB n Qopu flpeAcraBJrenua;

3' arr6rparr Ooprtry [PeAcrasrenur unsopMaqr& u r,rJrJrrocrpr,rpoBarb pemaeMbre 3aAat* cxeMaMr,r,
ArralpaMMaMu, uuolt rpar[uroft u ux rorra6uHarlr{rMr{;

4' olle'rrrb HarexHocrb un0opn'raqrnu no Kplrrepr,r.rM, rrpeAJroxeHHhrM yrrr{TeJreM urrnc$oprraynupoBauurrM culMocrorreJrbuo.

pecypcoB AJrff perrreHr{t

nnQoprr,raquro pa3n[qnhrx

:::::Jj:T::: i^-0.:tgtry:_"::_cyxAeHr'r B coorBercrBua c norroxe'w*u r Kpr.rrep'sMn
ffiffi-,;ffiffiiltrqD4TL nK- -^"o..-,y3^"q:i:::llt uo xo,{y perrreH}n 3a,Aaq, *orr.rr"i";;;";yrr;;;;t-p.rynuru'

'y'oii;t';e;ffi;""i,J,",,oo6neuaru,tlclrrqcrrnii D^ n^w^

3.

cBoI{ MHeHux c o6cyxgeHI{tMI'I Apyrux yqacrnlKoB Ar{ttJror4 HurxoAxrb apryMegTbr r{ conocr{lBJrrrbIro3IdIII{}I' B KoppeKTHofi Qopue QoprraylupoBarb pa3uonrac[r, cBor{ Bo3prDKeHr{r;
npeAcraBJlfrTb pe3yJlBTarbr pemeHl{t 3aAaqr{, 3KCrrep[rMeHT4 r{ccJreAoBaHr{r, IIpoer(T4c{lMocrotreJrbHo [peIceAaTeJIb AJrt [peAcraBJreHr{r c yr€rorr,r 3a,qaq rrp$eHTarlul,r u oco6enHocrefiayIJIIopn}r;

4. noulrMarb v r{crroJrb3oBarB rrper{MyrqecrBa KoMaHAnofi r nlu,glnnyunnofi pa6orbr rrpr,r peuegr,ruMaTeMaTr{qecK}rx 34Aaq ;
5' npl{H'f,Tb IIeJIb coBMecrHofi Aestemuocrr{, crrJraHr,rpoBarb opraur43arlurc coBMecrHofi pa6o*r,onpeAerurb BIAbI pa6or, AoroBapr{Barbct) o6cyx.qarr upoqecc }r pgyn6Tarrr pa6orrr, o6cyxAarrMHeHr{r EecKoJrbKr{x ruoaefi ;6' rracrBoBarb B rpylrroBrrx Qoprr'ra,x pa6grrr (o6cyx4euu.r, o6ueu MHeHHTMT{, Mo3roBbre rxrypMhr r{apyrue)' BbIrIoJrIUrrb cBolo qacrb pa6orrr 

't 
*oop4"Hr{poBarb Aeftcrslrs c Apyrnura rrJregaMlrKoMaHAhI' olleHrrBarb KaqecrBo cBoero BKJIa,qa B o6Iqufi [poAyKT rro Kpurepr{rM,

CQOPTTAYTTTAPOBAHH'IM KOJIJIEKTIIBH'IM B.rMMO4Cfi C'NZEU.

CaMooorarusau[x:
o Ca}'roctosreJlbHo cocraBl{Tb nJIaIr, turop}rrM perrreHr{lr swaqu(rnu ero.racrr), arr6pa6 cnoco6pemeHl{r c yv€rou peallbHbrx pecypcoB I,r ecrecrBenHbrx Bo3Moxuocrefi, apryruart"}o"ur" 

"K.ppeKrr{poBarb Bap}rrrrrrhr perueHufi c yrerorra xosofi uu(poprrraquu.
CauproHrponr. guouuonanrnrrfi r,rHrennerr:

l' BJI.rerb MeroArMrI caMo[poBepKrl' ct*oKo'TpoJrr [poqecca E [oJryqe'nr pe3yJrbraroB pemeHr'MareMarurrecrofi 3aAarrlr :



2. [pe.qBtl.qerb rpyAHocru, Korophre Moryr Bo3Hr{KHyrb rrplr Bo3HrrKHoBeH]Ir,r 34Aaqr{, BHecrn
KoppeKTI{Bbr B AetreJlbuocrb rra ocHoBe EoBbrx o6ctosremcrn, nafi4eHHbrx oulr6oK, BbrtBJIeHHbD(
rosuoxnocrefi;

3. oIIeHI,rrb coorBercrBl{e p$ynbrara AerreJlbHocrtr [ocraBJreHuoft qeln rl ycJroBr{rM, o6rtcnurr
flplrqrrny Aocr]rxeHl{fr,}rnnr HeAocrrDKeHls rlerrl, rrafitu omu6ry, Aarb orIeHKy upuo6pereHHoMy
oIIbrry.

TTPEAMETHbIE PE3yJIbTATbI

rluc.na rr BbrrrrrcJrerrtrff :
o I4cuomayfiTe HaqarbHble rlpeAcraBJleHrlrr o MHoxecrBe AeficrsrdreJrbHbrx quceJr AJrr cpaBH e1r4g,

oKpyrJleHrrft r'I nrFrucleuufi, uso6pasure AeficrsureJrbHble qlrcJla rorIK6Mr{ Ha KoopA}Inarnofi
npruoft.

o flpnrvrenra [oHtrI,Ie apusrr,retnuecKoro KBarparHoro KopHr, HafiAure KB4AparHhre KopHr.r,
I{crloJlb3yt rlpu Heo6xoAuuocru KaJlbKyJrrrop, BhrloJrnr{Te npeo6paroBaHue nrrpaxeunfi,
coAepxaqrrx KB44parHhre KopHlr, ficflonrsyr csoficrBa xopuefi.

o I'IcnonrayfiTe 3arlucu 6olrruux I,I MaJreHbKrx qr,tcer c noMorrlbro .qecrrr,rrrHbrx Apo6eft u cryueuefi.rucer 10.

Alre6pauqecKle Bbrparmeurrfl :
o flpn ralaeue norulTl{t crerIeHI,I c qenbrM uoKrBareJreM, BbrnoJrHure npeo6pa3oBagge rrrporceHr'fi,

coAepxaqlrx cTeleHrr c rIeJIbrM rroKa3aTeJreM.
o Brmonn-f,ere roxAecrBeuuble npeo6paroBalvrs, paqrrouiurbHrrx Bbrparenuft na ocHoBe rrpaBr{Jr

Aeficrsn'ft HaA MHoroqreHaMr,r n anre6paxqecKuMr,r Apo6rrrau.o PacKra.tu'rnaeM KB4AparHue rp€xvreubr Ha MHoxo.ITeJII{.
o flprrrtenrG npeo6paaoBaul{e rrrpa:rcenufi Mfr perueurlr pa3m4qgbrx 34Aaq MareMar]rK]r.

coorBercrByroq[x npeAMeroB, r{cxoA.f, I{3 [paKTurrecrofi npaKTuKH.
Vpannennfl rr HepaBerrcrBa:

o Peruarr lnnefturte, KBaAparHbIe ypaBHeuus u purrroHaJrbHbre ypaBrreur,rr, cBoArrrlgecr K Hr,rM,
cr{creMbr anyx <[oprrayJr c AByr!{, nepeMeHHbrMr{.

o rlpono4urr upocrefiruze uccJIeAoBaHLIx MareMaTr,rqecKr{x r{ MareMarr{qecKr.rx cr{creM, B ToM qr,rcJre cnpl{MeHeH}reu rpa(fruecKl{x npeAcraBJrenufi (ycmnoBJreur{e, r,rMeer Jr}r }?aBueur,re r{Jrlr clrcreMy
MareMarHqecKl{x perueHufio ecJrrl TaKoBhre }IMelorc.fl, croJrbKo u upo.ree).o flepexo4urb or 34AaqI{ cJloBecuofi r[oprrayn]rpoBKr{ K ee anre6pau.recroft uoAerr c [oMorrFro
cocraBJIeHI{t ypaanenufi Lrrvt crlcreMbl aJIropI{TMoB, I,IHTep[per[poBarb B coorBercrBr{I{ cKoHTeKcroM 3aAa!ru, [oJryrreHHbrfi perylrmr.

o flpzuenrrr cnoficrna qlrcJloBhlx rIBeroB Ars cpaBHeHr,rrr, orle'r{Barb, peruarr ar.*refinrre c}rMBoJrhr coAuofi repeMeHHorr u ttx clrcreMbr' AaBat .pi6"r"cxyro r,rJrJrrocrpaquro soQermnurrx pemeuzft
TIBeTOB, Cr{CTeM IIBeTOB.

(Dynnqun:
o flonuuarr u llcrloJlb3oBarb IIoHsrr,It r{ fl3brK (repuunu, c}rMBoJr[qecrue o6osHavenue), oupeAen rb3HaqeHI{e rbyrqta" ro uocneAoBareJlbHoMy aprp,renry, orpeAeJrrrb cnoficrna Qygrqnz 1,o eerpaQury.

o Crpourr rpaQnxn oJreMeuTapHbrx r[ynrq[fi k
BIIAa:y - 

=i=*ty = x2 ;! = x3 i! = rlx; y = lxl,
orrlrcbrBarb csoftcrsa qrcronoft Qynrqun ro ee rpar[uxy.

B
tlncla Ir Bbrrrrtc.flenrrfl :

o Cpannurarb I{ yfloptAorluBarb palluonrrJrbuhre n vppaq}rogaJrbH6re qucJra.
o BrrnonHsere apn$^aerurlecK'e 4eficrnur a puqror-bHbrMr,r sr{cJraM', coqeraere ycr'bre pr

rrI{cbMeHHbIe upndurr, BbrrloJrlt Iere BbIIIrdcJreHr{Jr c r{ppaqI{oHaJIbHbrMI{ rlr{cJraMr{.o Haxo'uurr 3Ha,'eH,ns crenefi c rIeJrbIMI,I tIoKa3areJUrMI{ I{ KopHeft, oqenzraE 3HarIeHLI.f, qr{cJroBbrx
nrrpax<enuft.

o orpyr'ux* 4eficrnureJrb'hle qficra, BhITIoJIH[rrb [pI{Kr,IAKy BhrrII4cJreHLrr, orle'r{Tb rrrrcJroBhre
Bbrpil)KeHrrr.

Yparnennc rr HepaBerrcrBa:
o Peruarr nnrreftuue Ir KBaAparHbre ypaBHegas, ypaBHeHE , cBoArult,rec, K Hr{M, upocrefirure

apo6uo-paqr{oHaJrrnrre ypaBueHr{r.
o Pe'rarr cl{creMbl AByx nnnefiHrrx ypanHenuft c AByr!ffi rrepeMeHHbrMr,r u oAHocncreMHbrMr{

CI{CTeMaMII llnfx lpanHeu[fi, B KoTOpbx ypaBHeHI{e He tBJIteTCt nrurefixrna.



o Pematr reKcroBble 34AarM anre6para.recKr{M cuoco6ou c rroMorrlFro cocragJlegr{fl c}rcreMbr
ypanHeuuft unu AB)rx ypanueuufi c AByMr rrepeMeHnhrMlr.

o flponoAurr upocreftmne uccJIeAoBaHI,It MareMaruqecK[x r{ MareMarrlqecKllx crrcreM, B ToM rr]rcJle c
rIpI'IMeHeHI{eu rpaQu.recKllx flpeAcraBnennfi (ycraHoBJreHue, rrMeer Jrrr ypaBHenue uIrrl ctrcreMy
MareMarI,ItIecKI{x peureHnft, ecJII{ TaKoBbIe I{MercTcf,, croJrbKo u upouee).

o PemaE mlneftnrre cI{MBoJrbI, KBaAparHbIe cr{MBoJIbI, pncoBarb peureH[s Ha qr,IcJloBofi upruofi,
3alllrcbrBaTb peltreHlre c noMorqbro cltMBoJroB.

o PeruaTr clrcreMhl nnneftnrrx o6osua.renrafi, cr{creMhr, BKrroq&oIr1rne KBa,qparnhre c[MBoJIbI,
pl{coBarb cl{creMbr pemeuufi Ha q}rcJloBofi nprrr,roft, 3ztrll{cblBarb pemeul{e c [oMorqbro cBot4x
CI{MBOJIOB.

o I4cuonrsyftTe aKceccyapbr npu perueHr,ru pa3JrlrrrHhrx 34Aarr.
(Dynrcqnu:

o PacnosHaBarr rbyrtltn" I{3rreHHbIx Br{AoB. floragarr cxeMaTlrrecK}r pacflonoxeHr{e Ha
KoopAlruarHofi mocrocru rpa{uron QyHrquir nn1a: ! = kx;! = kx + b;t =Iry = ax2 t bx +
ciy=x3i!=tl-x;y - lrl,n 3aBllcrdMocrl{ or p$yJrbraToB *rsuepenufi, onr{cbrBarr csoficrna
0yr*q"f.

o Ctpourr u pucoBarb cxeMarl{qecxu rpaQuK[ KBaAparrrqubrx Qynxqrfi, olr{cbrBarb caoftcrsa
KB4AparuqHux Qynrqufi no ux rpaQr.rrala.

o PacuosHaBarb KB4AparrIgHyIo Qynrurrc uo Qoprr,ryne, rpr{BoAr [pr{Mephr KB4Apar[rrnux rpynrqnfi
I{3 orrncilIur )K}I3Hr,I, Qrasuxr, reoMerpnu.

9nclonrre nocneAoBareJrbrrocrtr tr nporpeccnn:
o PacnosHaBarr apusrr'reruqecK)no rl reoMerpr{qecKyro flporpecc]uo pa3HbrMrd cuoco6auu 3aAag[s.o Brr sb[IoJrHtere BbrtIIIcJIeHI{f, c LlcloJrb3oBaHr{eM Qoiruynrr n-.o rnr"a apuqrrae11r.recroft ,nreoMerpuqecroft [porpeccur{, B KoJr}rqecrBe rrepBbrx n rrJreHoB.o I'Iao6paxcarb )rrIacrHrIKoB rlo [ocJleAoBareJrbHocrrM TorIeK Ha Kooprugargofi lrJrocKocrr{.o Pema* 3al.ao'fi, cBt3aHHbIe c q'croBblMr{ rrocJleAoBareJr'HocrtMl{, B ToM gr,rcJre 3aAaq' ,,onso6paxeunrc XI'I3HI'I (c ucuonraoBarrrreM KaJrbKyJrrrop4 qr,rrfpoBbtlr rexgororuft).

c OAEPXAHI{E OE yrIEHI,Ifl
8 KJIACC
rlugta ll BblrrrrcJreurrfl

Kragparnrrft ropeur I'r3 IrncJIa. flonsrue o6 uppaqr,ronaJrluoM rrlrcJre. ,{ecxrnunrre npu6rnrxeunrnppaIIHoHtlJrbHbD( qEcer' Csoftcrna apulplaeruuecKrrx KBa.qparnhrx ropnefi il rlx .rp"ra"a""" *npeo6pasoBaHl4ro qucroBhrx BbIparKeHI{fi u nHsucrenr{rrM. r{eficrnureJrbHbre qrrcJra.
Ctenenr c qenblM rloKa3areJreM lr e€ csoficrna. Cran4aprHat 3arrr{cb qr{cJla.

Alre6panqecKrre BbrpaxceHrls
baaqut""tft rp€xvaeu, pa3Jroxenr{e KBaApaTHoro rp€xvnega Ea MHoxlrreJr}r.
Alre6pauvecK:lt apo6t. ourosuoe cnoficrso anre6pazuecrofi apo6n. cnoxenue, Bbrrrr{Ta'rre,

wHoxeHl{e' AeJIeH}Ie anre6panvecKl{x Apo6efi. PaquonanrHbre BbrpalKeuurnux npeo6pa3oBaHr,re.
Ypanneuufl rr HepaBencrBa

Ks4AparHoe ypaBHeHr,re, $oprr,ryna ropneft KBagparuoro ypaBgeHfif,. Teopeua Buera. pernenue
ypanHeuuE' cBo'4tuluxcr x mlHefiHbrM rl KBaAparHblrr'r. flpoctefiruue Apo6so-paq[onnJrbHhre ypaB'eHr{r.fpa(fnvecrtuI I'IHrepuperarl' ypanueuufi c Anwr n.p.r""r"r*lr r cr{creM nune1nrx ypannenufi cAByr{r [epeMeHHbIMr' flpnuepbl pemeu]I{ c}rcreM 

"ennr"e*"rx 
ypanrenuft c AByr![r [epeMegghrMr.r.

Pemeuue TeKcroBbrx 34Aaq anre6paavecKr,rM cnoco6ou.
9racnonrre HepaBeHcrBa 14 I{x cnoficrea. HepaaeHcrno c oAuofi uepeueunoft. pasuocr.urr'ocrb

HepaBeHcrB' Jluneftuue HepaBeHcrBa c oAuofi .r"prr"rrofi. cucreu", or"Lftrrrx HepaBeHcrB c o4no[nepeveHuofi.
(Dynrcqnn

flonsrre (pymquu' o6nac* oilpeAeJre'ufr u MHo)KecrBo sHaqe'Eft $ynxquu. cnoco6rr 34AaHr{,Qynrqufi.
fpar[ur SyHrIIua' gteHIae csoficrn Oynrq"r{ no e€ rpa$r.rry. rlpulaepn rpaQraxon (pynxqufi,oTpa)Karoql{x pqrJr6H6re [poqecchr.

<Dynxqrar'r' orl{cbrBElrolque 
"p*yp : o6parryro [poflopq]rouanbubre 3aBr{cr,rMocrr,r, ux rpa6uru.oyrxqnuy : x2, ! : x3, Y: {x ylltl. fpasuve.*o. p.ti.Hne ypaB'e uuiruc'rcreM yparHenufi.



9 KJIACC
Ilugra rr Bbrrrrr&flenrlc

Paquonarrnrre qI{cJIa, uppaq}IoHaJrbubre qr{cJra, KoHeqHBre v 6ecxone.nrrre AectrurrHbre lpo6n.
MHoxecrso AeftcrnureJlbnbx qI{ceJI, AeficrnurenbHhre qracJra KaK 6ecroHe.rHbre Aecrrr{rrHbre Apo6u.
BsauMHo oAHo3HarIHoe coorBercrBl{e MexAy Mnoxecrsor,r AeficrBr,rreJrbHbD( rrrrceJr r{ Koop.q}ruarnofi
npruoft.

Cpanneuue,4eficrBurerbnbrx quceJl, apu(prraerr,rvecKr{e Aeftcrnns c AeficrnureJrbnbrMr,r qucJrgMg.
Pasueprr o6lemon oKpyxalolqero Mr,rpa, A;rr,rreJrbnocrb npoqeccoB B orpyxruouleM Mlrpe.
flpu6nrnx€HHoe 3HaqeHI,Ie BeJII,IqI{HII, TorruocrB npu6rmxeHnr. Orpyrneur{e qucen. flpnrug6a [r oqerrKa
p$yJrbraron nrrqucleHufi .

Vpannennq n HepaBeHcrBa
Jlnuefinoe ypaBHeHr{e. Pernenue yparnenufi, cBoArrq[xcs r ruHefiHblM.
Kna{parnoe ypaBneHr'Ie. Pemenue ypaBuenuft, cno4nquxcr K KBe{parrrbrM. SnKsa/U)orgoe ypaBHeHhe.

flpulaeprr peureHl{t ypanneHnfi rperrefi u vern€profi creueueft pasnoxe"nreM Ha MHoxr{TeJrr4.
Peurenne 4po6no-paur{ouilJrbHbrx ypanuenuft .

Perueuue reKcroBhrx 34Aa.r alre6pauvecKr{M MeroAoM.
Vpanueuue c AByI\ffi nepeMeHlrhrMl{ I{ ero ryaOLrK.Peruenue cI,rcreM AByx Jr]rHefisrx ypannennfi c AByr\ffi

[epeMeHHbIMu. Pemenue cllcreM .4Byx ypaBueuufi, oAHo u3 Korophrx mrueftnoe, u apy.o" - nropoq
creueHl{. fpaQuuecrilI lrHTepnperallnt cl{creMbr ypanueuufi a 4"yr" trapeMerrHbrMr,r.

PerueHue reKcroBhrx 3aAatr anre6panvecKrrM cnoco6orra.
9lrcnosrre HepaBeucrBa n rn(. cnoftcrsa.
Perueuue rurnefiurrx HepaBeHcrB c oAnoft [epeMeHHofi. Peuenue cr{creM maHefiurx HepaBeHcrn c o4Hofi

nepeMeHHofi' Kn44parnble HepaBeuctna. fpaQlrqecKrur [Hrepnperarlrs HepaBencrB ]r cr{creM HepaBe'crB c
ABru nepeMeHHLrMr{.
Oynrcqnn
Kn4lpamsHat 0ytrqnt", e€ rpa$rar u cnoficrsa. flapa6ora, KoopAlruarbr Bepr[r{Hhr napa6onu,ocr
cr{MMerpr{u napa6onrr.

fpa0nrrasynrqrfi: rfyHxrlufty:*,y:f ,f : J;,y: L,!:lrl,y:kxoy=*+b, rrxcsoftcrna.
xtlnclonrre troc.aeAoBareJrbrrocrrr u trporpeccllrl

flousrue qucronofi fiocJreAoBareJrbxocrr{. 3araHrne nocJreAoBareJrbHocTr{
$opuynofi n-ro rrJreua

ApuQrr'remqecKar u reoMerpr.rrecKilr [porpecc]rlr. @opruynrr r-ro
reor{erpuqecxofi rrporpecclrfi, cyuurr [epBbrx n qnenoB.

llso6poreHr{e rrJreHoB apr0uerr.recrofi n, reoMerprasecroft nporpeccuft
rrJrocKocrlr. Jlunefinufi il srcnoHeHrl[aJrbHbrfi pocr. cnoxnrre [porIeHTBr.

TEMATI,ilIE CKOE IUIAHIIPOBAHI,IE
8 KJIACC

peKyppeHrHofi Qoplaynoft u

sJreua apuQrr,reruvecroft u

TorrKaMr{ Ha KoopArdnanrofi

Itb
ill
u

HauraeHosaH[e TeM u pa3AeJroB
IIporpaMMbr

Kor-so qacoB O6pa:onareJrbubre pecypcbr
BCero caM.

pa6
KOHTp.

pa6
I rrurrupcalte Kypca iltreOpbl' l Knacca a

J

2

I

i

Eu6ruorera IIOK
https ://m.edsoo.ru/7?l I 7af8
Fu6nuorexa I{OK
https ://m.edsoo.rul7fl| I TafB

2 rlncla rr BbrrrncJreH-. K"aaparn"re roprul t5

T3 9ucra rr BbrqlrcJreHus. CrerG;; c trerhnr
IIOKA3ATEJIEM

2 Eu6luorera IIOK
https ://m. edsoo.nrl7fit I TafB4 A-ure6par.recKr{e

Ka44parurrft rpexqles
BbrparKeHr,IS. ) I Eu6luorera UOK

https ://m. edsoo.ru/7tit I 7afll.5 fr'n supar4qccKlle BbIptl)KgHlIr.
Arre6panqecxas Apo6r

l5 2 I Bn6luorera UOK
https ://m.edsoo.ru/7fl| I TafB6 Yparueunr lr HepaBeucou. f"alp*"*

ypaBHeHr{r.
l5

13

J I Bu6luorexa I{OK
https://m.edsoo.ru/7fll I 7af87 Vpannenr.rx v HepaBeucrs;. -;creMhr

ypasHeuufi.
2 I Eu6mnorexa I{OK

hups ://m.edsoo.rul7fl| I TafB



8 Vpannenur tr HepaBeucrBa.
HepaseHcrna.

t2 2 I Bu6mrorera I{OK
https ://m.edsoo.nr/7fl[ I TafB

9 Oyurqur. Ocnosnrre rroHrrr{r. ) I Eu6nuorexa t{OK
https ://m. edsoo. ru/7fll 17 af8

10 (Dynrqlu. Vucrosrre Synxqnn. 9 2 I Bu6mrorera I{OK
https ://m. edsoo.ru/7fit I TafB

ll Ilonropeure n o6o6rqeur{e. J I I Fu6ruorera I{OK
hups ://m.edsoo.ru/7f:1 I TafB

O6rqee KoJmqecrBo qacoB rro [porpaMMe r02 l8 8

9 KJIACC

J,,lbr/u HannaeHosaur{e reM }r p:BAeJroB
rrpofpaMMbr

Kor-no qacoB O6pasonarenbHbre pecypchr
BCETO caM.

pa6
KOHTp.
pa6

I 9ncla v Brrrll,IcJreHrrt.

.{eft crnurelbubre qucJra
9 I Eu6luorexa tlOK

https ://m. edsoo.ru/7f:1 I 9d0 8
2 Yparueuux n HepaBeHcrBa.

VpasHeurq c oAnoft nepeueuHofi
t4 2 I Br6maorera UOK

https ://m.edsoo.ru/7flI I 9d08
J ypaBHeuur r{ HepaBeHcrsa. CncreMrr

ypanneHufi.
l4

t6

2 I Bu6rnrorera UOK
https ://m. edsoo.rul7flI I 9d08

4 Yparuenur v HepaBeucrBa.
Heparencrna

a
J I Eu6nnorera I{OK

https ://m.edsoo.ru/7fl[ I 9d0S
.5 (Dynxqnu t6 4 I Eu6nuorexa UOK

https ://m. edsoo.nr/7f4 I 9d086 rlucrosrre [ocJreAoBareJrbHocrrl l5 2 I Fu6luorera I{OK
https ://m. edsoo.ru/7fl| I 9d087 flonropeHue, o6o6rqeHue,

cr.rcTeMaTld3arl[r sHaHUft
IU -J I Eu6nuorexa UOK

https ://m. edsoo.ru/7fll I 9d0 8O6rqee KoJrr{qecrBo qacoB r02 6

CO|NACOBAHO
flporoxon 3ace,uaur{t
MeroAr,rqecxoro o6reAlrHeur,r,
yrurelefi Qnsuro-uareMar[qecK[x,u{cq[[Jrr{H
JIHrIes.l\lb 95 r.Co.rr nrr,r. K.O. I{uonxoncxoro
or 29 aBrycra 2023 roaa Ne I

Marroxuna T.I4.

CO|NACOBAHO
flpororol 3ace,{aHlrt
MeroAuqecroro o6re.uuHegr{,
yvnreleft Qzazro-uareMaruqecKfix &tcqlrrrJrr{H
Jluqer Ns 95 r.Co.rr urra. K.O. I{uolroacroroor_ 2024 rorcJ&l

COfNACOBAHO

3auecrnrenb Ar,rpeKropa no yBp
Illesqosa M.C.

2023 rom

COfNACOBAHO

3auecrnrerrb Ar{peKropa uo VBp
Illesqosa M.C.

Marroxnna T.I4.
2024 rorc


