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1. fIoqcHr.rreJr F, Haq 3a rrr.r cKa

Pa6oqa.s npofpaMMa rro MareMarl4Ke An.[ 5-9 rlaccoB cocraBneHa B coorBercrB]rr{ c rroJloxeHr4rMr4
Oe4epanrHofo 3aKoHa N 273-03 <06 o6pasoBaHr4r4 e Poccrficnofi Oe4epar\ukr> or 29.72.2012 r.,
@e4epa:rtHofo focyAapcrBeHHoro o6pasonareJrbHofo craHrapra ocHoBHofo o6qero o6pa:onaHux
BToporo IIoKoJIeHIzq, Ha ocHoBe rrpr4Mepuofi llporpaMMbr ocHoBHoro o6rqero o6pa^:oeaHvfl r'ro

NlareMaruKe. {anHal rlpofpaMMa o6ecnequeaercfl. nvmuefi yue6Ho-ueroluqecKr4x KoMrrneKToB rro
MareMarl4Ke ntx 5-6 KJIaccoB, arre6pu 7-9 xtaccoB A.f. Meps.nrr, B. B. llonoHcKrafi, M. C. flxup, a
(<Beuraua-fpa0> 2016,2017), reoMerpr4uT-9 rctaccon JI.C. AraHacxn, B.@. 6yrysoe, C.E.Ka4oMueB
u Ap. ( < flpoceerqeHl{e), 20f7)

1.1 HopnrarrrBHo - rrpaBoBafl 6a3a

-3a1gqoQ o6pa^:onaHu er. 27 3 -@3 lrpuuam fo cydapcma euu ou fyu o u 2 I . I 2. 2 0 I 2
-@fOC OOO, ymeeptrcdeuuuti npurca:ou Muuo1puayrcu P@ oin 17.12.2010 Nb 1897 c r43MeHeHr4rMr4
(npurcas MuuoSpuayrcu Poccuu om 31.12.2015
_l ocy-4apcrBeHHa.s rporpaMMa P@ <Pa:nzrze o6pa^:oBaHqrfl.sa2013-2020 roltr>. Vmeeptcdeua
PctcnopntrceHttett llpaeumen cmea P(D Ns 295 om I5 anpetm 2014 2,.

]foHqenqltl @e4epa,rsuofi qe:reeofi nporpanMbr pa3Br4rrrl o6pa:onaurrfl,Ha2016 - 2020 ron;.
Ymcep:x'c)eua Pacnopn)rceHue.^4 llpaeumenucmea'Poccuilcrcoil @edepatpu om 29 derca6pn ZOlq z. l\b 2765-
p

1.2 O6uafl xapaKTepr{crr{Ka yue6Horo rpeAMera
Crtdepcr:arLue t4atneMamu.qecKozo odpasoaaHun B ocHoeHofi rrrKoJre Sopvrupyerefl. Ha ocHoBe

dlyH4aueHranbHoro tApa IIIKonbHofo MareMarr4qecKoro o6paaoeaHilq. OHo e ocHoeHofi rrrKoJre
BKJItoLIaer cneryrcql4e pa3Aenw: apu(tuemune, anze6pa, (tynrcquu, neponmHocmb u
ctnam.ucmLtKa, zeoMemput Hapa4y c 3THM B HefO BKtIIOqeHbI ABa AOTTOJIHHTeJTbHbIX
pa3Aena: ito?LIKa. u. Mtlo)rcecmqa, n4ameMamuKa s ucmoputlecKoM pq36UmUU, r{TO CBt3aHO C

pea,ru:aqueil qe-rreft o6rqennre:rneKTyanbHofo u o6rqexy:mrypHoro pasBurr4fl yr{arUaxcfl.
Co4eprxaHlre KaxAofo a3 3Tlrx pa3AenoB pa3BoparruBaercr B coAepxarerrlHo-Merorr.,rqecKyro
JII4Htrlro, npoHl,I3blBalouyrc Bce ocHoBHbre pa3renbr corepxaHr4s MareMarr4qecKoro o6pa:onaul.rl
Ha 4aHHofi cryneHrr o6yueHar.

Co4epxtaHue pa3Aena <Aplr{nrernra) cny)Knr 6asoft Anfl 4a:mHefilrero kr3y51eH4fl
yllauruMrTct MareMurrlKLr. cnoco6crnyer piBBkrrulo Irx rofl4rrecKoro MbIIIrJreHrlq,
cfoplrupoeaHvlo yMeHI4fl rloJll3oBarbcr anroprrrMaMr4, a raru(e npuo6pereHr4ro npaKTrrrrecKr{x
HaBbIKoB, Heo6xoAatrblx B noBceAHeeHofi xor3Hrr. Paseurue rroHflTufl o qHcJIe s ocHoeHofi
IIIKOJTe CB.f,3aHO C paIIII OHar'IbHbIMLI U UppaUI4OHanEHbIMII qu}IIal/ryr, SOplrupOeaUzeV
ilepBHtIHbIX npe4cran.neuufr o AeficreurenbHoM r{ucre. 3anepruenve .rrzcroeofi rLtHTrr4
(cucreltaru3ar\us. cnereuufi o AeftcreureJlbHbrx rl4cJrax, o KoMrIJIeKcHbrx qucrax), ran x(e KaK 14

6o,ree cJTolI{HbIe Borlpocbl apasrteruxz (a,rropnriu Eexlra4a, ocHoBHar reopeMa aprz$naerrara),
o'rr{eceHo K cryneHr4 o6rqero cpeAHero (no:rHoro) o6pa^:onauux.

Co4epxtaHze pa3lena <A,rre6pa>) HarrpaBJreHo Ha Qoprraupoeanue y yqauruxcs
MareMarliqecKoro annapara Anr peureHLrfl 3a4alg. r43 pa3HEIX pa3IenOB MareMarr4Kr{, cMexHbrx
rrpeAMeroB, oKpylxalorqefi pea,rrHocrr4. 9:ur anre6pr,I noAr{epKlrBaer 3HarreHr4e MareMarrrKn
KaK fi3blKa An.{ rlocrpoeHzs MareMarurrecKux l,rogelefi npoueccoB u ssrelnnir. peanbHofo Mr4pa.
B 3ararrkr Lr3y.r'e:nns. anre6pu BXoAtr raK)r{e pa3Br4Tr,re anfopr4TMrrqecKoro MbrrrrJreHur,
Heo6xo4ulroro, B rlacrHocrlr, ilnfl ycBoeHr4r Kypca uusopltarzxz, oBraAeHr4-s HaBbIKaMr4

AeAyKTI4BHbIX paccyx(Aeuvfr.. flpeo6pa:oBaHr4e cr4MBoJrr,Hbrx $opv BHocr{T cneqra$zuecxufi
BKnan B pa3Bl4rrre noo6paxreur4r yrrarur.rxcfl,r4x cnoco6socrefi r MareMarr4rrecKoMy rBopqecrBy.
B ocHoer{ofi iur<o:re Marepl4an fpyflrlr4pyercq BoKpyf parlnoHanbHbrx Bbrparxeuufr, a Bonpocbr,
cB-s3aHHbIe c l,IppauuoHanbHblMlr BbrpaxeHv-sMr4, c rpr{foHoMerpuqecKr4Mr4 SyHxqrarnau ki

npeo6pa:oBaHl{.tMlI, BXoAqr B colep}KaHr4e Kypca MareMarr4Kr.r Ha crapuefi cryneHn o6yveuax n
IIIKOIC.



Co4epx<aHrre pa3Aena <<@yuxqr4r.r) Haqeneuo Ha [onyr{eHue IIIKoJIE,HITKaMII KoHKperHbIX

zsaunit o $ynrrlr,ru KaK Ba)KHefiurefi MareMaruqecxofi MoAenu Anfl onvcaulrs. v uccJIeAoBaHI4t

pa:noo6pa-:Hbrx npoqeccon. tr4:yueHr4e 3Tofo Marepl4ana cnoco6crnyer pa3Blrrlrlo y yqalrluxcs
yMeHn-s rrcrroJrb3oBarb pa3nr4rrHbre .[3brKu MareMarI4KIr (clonecuufi, clrMBoJllrqecKvrit,

rpa$uuecxufi), nHocur BKJTaA e Sopul.tpoBaHr4e npeAcraBnenufi o ponla MareMaruKLI B pa3BplTTrH

III4BI{JII,I3AUIiI4 I{ KYNbTYPbI.

Pa:Ae.n <<Beponrnocrr v crarl{crltKa)) - o6.g:are:nsufr KoMTIoHeHT IrrKonbHoro

o6pa:onaH4s., ycvrLreaiouufr efo [pr{KnaAHoe 14 npaKTnr{ecKoe 3HaqeHI4e. 3ror Naarepuan

seo6xoAr.rn, [pe)KAe Bcefo, 4nx $oplrupoBaHus y yqarll4xcx SynrquoHalrHofi fpoMorHocrlr -

yrtreHr.rii Bocnpr.rHr4MaTb Lr KpuTnrrecKr4 aHanl,r3l4poBaTb unsopuauuro, [peAcTaBneHHy]o B

pa3JrprqHbrx dtoplrax, roHr.rMarb Bepo.rrrHocrurrfi xapaKTep MHofIrx peanbHblx 3anucul,toctefr,
npoBoAr{Tb npocrefiurue BeporrHocrHbre pacqerbr. I,{syueHue ocHoB rou6uHaroplIKl,I rlo3Bonlrr
yLraulr.rMcrl paccMarpl4Barb cnyqau, ocyurecrBn.flTb nepeSop I4 [oAcrler ril4cra BapI4aHToB, B ToM

qucJre e npocrefrurux npIrKnaAHbIX 3aAarlax.

Ilplr v:yueHLrLr crarucrrzKt4 u BepoqrHocrr4 pacrur4prlorc.f, npeAcraBneHl4.[ o conpeueHuofi
Kapri4He Mupa u MeroAax ero r4ccJreAoBaur4-rr, $opuupyercll [oHuMaHLIe ponu crarucrlrKl4 KaK

I4CTOLIHUKA COUUAJIbHO SHA'IUA,IOfi UHfiOPITAqLILT, LI 3AKNA.4I,IBAIOTC,f, OCHOBbI BCPOSTHOCTHOIO

MbIIUICHN,tr.

I]enl coAeplKaHr4fl. pas4ena <<Ieomerpurr> - 
pa3Br{Tb y yr{alquxcq [pocrpaHcrBeHHoe

eoo6pax<euae v nort4rrecKoe MbInIJTeHv e rryreM cllcreMarl4qecKoto kBy-uenng. ceoficre
feoMerprrqecKrrx Suryp Ha nJrocKocrLr Lr B rlpocrpaHcrBe I{ npnMeHe:utrfl orr4x cnoftcre npu
peureHlrr{ 3aAarr Br,rqr{cJrr{TenbHofo rr KoHcTpyKTrrBHofo xapaKTepa. cyulecrnenHaq ponb IIpH

3ToM orBoAnrcq pa3Br4Tr{}o feoMerpr4rrecrofi vrrTyrrr\vru. Coqerasne HaulsAHocru co

cltpofocrbro rBJr.f,erc.fl Heorrevr.neuofi qacrbro feoMerpuqecKllx zuanufr.. Marepual,
orHocqquilc.fl K 6roxal,r <KoopAuHarbr) r.r <Berropbl)), B 3HaqI4TeJIbHofi creuenz Hecer e cede

N,le)i{[peAMeTHbIe 3HaHLrs! KOTOpbIe HaXO.4qT npI4MeHeHI4e, KaK B pa3nI4qHbIX MaTeMaT]lqeCKIIX

Ar{currfr,lr{Hax, TaK 14 B CMe}KHbIX npeAMeTaX.

Oco6enuocrbro pa3Aena <<Jlorur<a r{ MHox(ecrBa} sBrserc.a ro, qro npeAcraereHHrrft B HeM

MaTepuan nper4MyrrlecTBeHHo v3yrraerct t4 r4crronb3yeTc.fl B xoAe paccMoTpeHue. pasnI4IIHbIX

BorrpocoB Kypca. Cooreercreyroruufi Marepr4an HaueneH Ha MareMarl4qecKoe pa3BI'ITHe

yqauuxcr, $oplruponaHue y Hr4x yMeHHs rorrHo, cxaro 14 tcHo LI3JIafarb MIIcJIH e ycruofr a

nucbMeHHoil pevu.
Pas4err <<MareuaunKa B ilcropuqecKoM pa3BHTnr{) npeAHa3Har{eH 4na Qoptr,lllpoBaHafl

rrpeAcraBnenilfi o MareMarrrKe KaK uacrv rreJroBeqecKofi rynrrypbl, Ant o6ulero pa3BLrrr4s,

trrKoJrbHrrKoB, Anfl co3AaHr{s KynbrypHo-ucropzuecroil cpeAbl oSyveuur. Ha Hefo He

BbiAen.qercfl crrerlr4aJrbHbrx ypoKoB, ycBoeHrre ero He kourpo:iupyercs, Ho coAeplKaHl4e orofo
pa3AeJra opranr4rrHo np?rcyrcrByer B yue6uou npouecce KaK cBoefo poAa ryMaHzrapHufi Qou
npn paccMorpeHr4r.r npo6:relraruKr4 ocHoBHofo coAep)KaHxs MareMarlIqecKoro o6pa:oeaHux.

1.3 I-fe,rnvla v 3aAarraM[ v3y-ueHvrl- MareMarI4KrI B ocHoBHofr IrrKoJIe .aBJltrorct:

l) e nanpa*reHuu nuqHocntHozo pa3eumun:

o dtopvnpoBaHr{e npeAcraBneHlrfi o Ma*feMarr{Ke KaK llacrl4 o6nre.reloneqecxofi KyJlbrypbl,

3HaLII,IMOCTI,I MaTeMaTI4K}I B pa3ByTTuLT III4BIINII3AIIIII4 II COBPCMCHHOIO O6TqCCTEA;

pa3BIrrr.re rofuqecKofo kl KpI4TI4rrecKofo

yN,r crB eHHo My 3KCnepI4MeHTy ;

cpoprrzponaHl4e I4HTenneKTyanbHoZ'{ecrHocrl4

N,{ brcJrHTetlE,HbIX CTepeoTI4noB, BblTeKarotutlx H3

MbIUUIeHu.tr, Kynbrypbl pequ, c[ocooHocrl4 K

n o6rerruBHocrl4, cnoco6nocru K npeoAoJIeHI4Io

o6uAenuoro onblTa;



. BOC[IHTaHI4e KaqeCTB JII4r{HOCTI4, O6eCleq[BaIorIUX coIII4anbH]'IO MO6HJIbHOCTb, CIIOCO6HOC.6

caMocTorTe,TbHo npI4HI{MaTE, pe[reHl4t;

. dlopMr4poBaHr4e Kar{ecrB MbrlureHr.r-f,, Heo6xoAr4MbIX Anfl ailailTar\Lrr4 B coBpeMeHHoM

uHd)opMaIrI4oHHoM oSulecree ;

. pa3Br{Trie rrHrepeca K MareMarurrecKoMy rBopr{ecrBy I4 MareMarlrrlecKl{x cnocobnocrefi;

2) a uemanped.uemuo.u Hanpu*neHuu:

. pa3BHTr4e npe4cran:reuuii o MareMarr4Ke KaK $opue onzrca:aLrfl. pr MeroAe no3HaHuq

4eficrnureJrbHocrrT, co3AaHrTe ycloenfi anfl npuo6perenrlx [epBoHaqarbHoro orIbITa

MaTeMaTlrrrecKofo MoAenHpoBaELrfl.;

r fropnlupoBaH14e o6ruax cnoco6oe I4HTeJrJreKTyanrirofi AerreJrbHocrLI, xapaKTepHbIX A)rtr

MareMarHKLr tr flBrrflrorluxcq ocHoeofi rro3HaBareJmuofi rymrypbr, 3HaqnMofi Arq pa3nl4riH. .x

ccf ep ve:roeeqecroil AeqrenbHocrl4;

3) c npedntemHoM HanpanJteHuu:

. oBJraAeHHe MareMarr4qecKuM14 3naqqrflv'ra r.r yMeHrzrl,tz, Heo6xoAI4MEIe Ans [poAoJI)KeHI4fl

oSpa:onanus, u3yueHns cMexHbrx Ar4crlr4rrnrrH, rrpr{MeHeHus B rroBceAHeBnoit NusHn;

. co3AaHur $yu4anreHTa rns MareMarr4rrecKoro pa3Bqrrr4fl, SopuraponaHr4t MexaHI-lMoB

MbrrflrreHuq, xapaKTepHbrx Ar.s M areM arl4rrecxoft Ae.f, TenbHo cru.

1.4 Pe:y,'rbrart r u3yqeHlrq [peAMera <<MareuarlrKa>>

"{lrqHocruLrMIr pe3yJlbraraMrr qBrqlorct :

o yMeHrre qcHo, ToqHo, fpaMorHo r43nafarb cBolr MEIcJITz e ycrnofi ra nucruennofr
pequ, noHuMarb cMbrcJr nocraBJleHuofi. zagauu, Bbrcrpal4Barb apryMeHTall[ro, [pI{BoII4Tb
[pi4MepLI I{ KOHTpnpI,IMepbI ;

. KPUTI4I{HOCTb MbIIUICHUq, YMEHI{E PACNc)3HABATb NOII4IICCKI,I HEKOPPCKTHbIC

BbrcKa3brBaHr{q, or:llrqarb furrore:y or $arcra;
. npeAcraBrrenr4e o MareMarr4qecrofi HayKe rar c$epe qeroBerrecKofi Aesre:mHoctu, 06

3Tarrax ee pa3Br4Trrq, o ee 3HarII,IMocrLr Anfl pa3B[rTtrg. \uBl/.nkr3aL\rrr4t
. KPEATI4BHOCTb MbIIXICHU-g, LIHI4I\LIATVBA, HAXO.4IIIIBOCTb, AKTHBHOCTb TIPU PETTTCHHI4

MaTeMarzqecKlrx 3anaq"
o lMeHr{e KoHTponapoBarb npouecc u pe3ynbrar yue6uoft MareMarurlecrofi

NE'TCJIbHOCTI4:
. cnoco6Hocrt, K 3Mour4oHaJIbHoMy BoclplI.f,Tr.rro MareMarl{qecKr{x o6rertoe, 3a4a'q,

peuleHufi , paccyx<4eur.tfi ;

Meranp egMerHblMrr p e3yJlbraraMu tBr.srorcs :

. rrepBoHaqanbHrle [peAcraBneHl4s 06 krresx v o MeroAax MareMarl4Kt4 KaK

yHrrBepcanbHoM r3brKe HayKr{ LI TexHHKrr, CpeACTBe MOAenLIpoBaHH.s se,IreHufr. tI

IIpoqeccoB;
r !M€Hr49 Br.rIeTb MaTeMaTrrqecKyro 3ahaqy B KoHTeKCTe npo6:reuuoit cutyaqlav B

Apyrr4x AI{cuI4rInI4H ax, B o Kpyxaroulef xH3 Hr{ ;



. yMeHue HaxoAIlTb B pa3nHrIHbIX I4cTOqHIIKax I4HoOpMaUr4rO, Heo6xOAr4MyrO Ant
perueHlr.tr NlareMarl4rrecKux npo6neM, rrpeAcraBnrrb ee B floHrrHofi Sopue, rrpuHnMarr
peIIreHI{e B ycnoB}Tflx ueno.nHoft u ug6rrroqHofi, rovuofi u eepoxruocruofi zHSopuaqzu;

o /MeHH€ TIOHI4MaTb Ir IrCnOJIb3OBaTb MaTeMaruqecKl4e cpeAcTBa HarIsAHocTI4
(rpaSnr<u, AI4arpaMMLr, ta6rraqu, cxeMbl I4 rp.) Anq firnrocrparJuu, aHTepnperar\Lrkr,
apfyMeHTaur4r{;

r /MOHI{€ BbIABI4tarb fl4rlore3bl rIpI4 perxeHul4 yve6nslx gaqaq, IIoHr4Mrrrb
ueo6xo4r.nrocrb rrx rrpoBepKr4 ;

o IMOHI{€ ilpl4MeHtrb I4HAyKTriBHbre kr AeAyKTr4BHbre cnoco6u paccyix4euufr,
B rrAeTb p a3nuqHbre cTp aTef r4H pe[r eHr4 _s 3an\aq"

. IIOHLIMaHI,Ie CyIIIHOcTI4 anrOpuTMIIr{eCKIIX npeAnr{CaHufr U yweurae 4eftCreoBaTb B
cooTBeTcTBr4r4 c npeAnOXeHHbrM anfopIITMoM,

r lMeHI{e caMocro-gretlbHo craBlrrb rleJrrz, err6uparr u co3AaBarb aJrropHTMF,I In.s
perrreHr.rs yue6ur,x MareMarr{rrecKrrx npo6:reu,

o !MeHI4 e rInaHI4pOBarb 14 OCyrIeCTBntTF, AetTeJIbHocTb, HanpaBneHHylo Ha
perxeHr4e 3a\aLr, uccJreAoBaTeJrE,cKoro xapaKTepa;

flpegir.rernbrMr{ pe3yr'rbraraMu rBJrsrorcr:
oBJIaAeHLre 6asoebr\a noHqtufiulrM arllaparoM rro ocHoBHbrM pa3lenaM coAepxaHr4r,
npencraBneHne o6 ocHoBHbIX I43yrIaeMbIX roH.f,Turx (vuclo, feoMerpuqecKa{ $zrypa,
ypaBHeHLie, dlyuxqaa, nepoxruocrr) KaK naxnefiruux MareMarr4rrecKr4x MoAejrqx,
no3Bon.rrrorqHx olrr4cbrButb Lt t43yqarb peanbHbre Ilpoqeccbl 14 flBneHllIfl;
yMeHIre pa6orart c MareMarlrlecKr.rM TeKcroM (alra,rz:raponaTb, H3BJreKarb
Heo6xo4uuyro zu$opuaquro), fpaMorHo npr.{MeHsrb MareMarr4rrecKyro repMr4HoJrofr4ro
H C r4M BO JII{Ky, I4 CrrO JIb3 O B aTb pa3nurlHble r3bIKI4 M aTeMaTI4KI4,
yMeHI4e ttpoBoArrrb rraccr.iSuxarJLrLr, rofuqecKlre o6ocHoBankrfl., AoKa3areJrbcrBa
MareMaruLrecKr{x yreepx4euufi ;

yMeHI4e pacno3HaBarb BrrAbI MareMarr4r{ecKr.{x yrBepx4eHuft (axcuolrbr, onpeAerreHyrfl,
reopeMbr Lr Ap.), rpqMbre u o6paruue reopeMbr;
pa3BI4TIre npe4cran;reHzfi o ql{cJre 14 r{I{cJIoBbIX cr4creMax or HarypanbHbrx Ao
AeficrnurerbHElx quceJl, oBJraAeHI4e HaBbIKaMIT ycrHbIX, [LIcbMeHHbIX,
LIHCTpyMeHTaJTbHbIX nrrvucneunft ;

oBnaAeHHe cHMBoJiE,HbIM -rr3brKoM alre6prr, [pr4eMaMr{ Bbr[oJrHeHrar roxAecrBeHHbrx
npeo6pa:oeauufr paul{oHanbHblx Bblpaxennit, pe[reurrs ypanHeunfi, cucreM ypanHeHufi,
HepaBeHcTB i.I cI{cTeM HepaBeHCTB, yMeHLIe r4CnOJrb3OBaTb r{Aero KoopAr4HaT Ha
IlJIocKocrrT Ant I{HTepnperaqr4tr ypaeHeuufi, HepaBeHcrB, crrcreM, yMeHue rlpl4MeHrrb
aure6pauuecKlre npeoSparoBanLrs., arrrrapar ypanuenufi H HepaBeHcrB AJr.f, perrreHr4-s

3aAarr pr3 pa3nr4rrHbrx pa3AenoB Kypca;
oBraAeHr{e cacrelrofi SyHxqaoHa,rbHblx nouxTwit,, SyHxqaonanbHbrM s3brKoM lI
culreo.ituxofr, yMeHI4e Ha ocHoBe Syur<qnoua,rrno-rpaSraqecKrrx npe4craeleuufi
o rIH cbIBaTb v aHu$'I3upoB aTb pe anbHble 3 aBr4 crrM ocTI4 ;

oBJIaAeHI4e OCHOBHbIMU CIOCO6arru ilpeACTaBrre:Htts.v aH?Urr43a crarr.Icrl4rrecKr,rx AaHHbrx,
HaJ'II{que flpeAcTaBneulrfi o cTaTI{cTHqecKI4x 3aKOHoMepHocTqx B peanbHoM Mr,rpe u o
pa3nurrHbrx cnocoSax ux H3yrreHa.f,, o BeporrHocrHr,rx MoAenrx;
oBnaAeHae feoMeTpI{qecKI,IM q3brKoM, yMeHHe IIClOnb3OBaTb efo Infl oilLlaaHkrfl
npelMeroB oKpyx{arcqero MI4pa, pa3Brirr4e rrpocrpaHcrBeHHbrx npe4crauenafr u
u:o6pa:nreJIbHr,IX yuennii, uprzo6pereHr4e HaBbrKoB feoMerpr4r{ecKrzx nocrpoenzfi,
ycBoeHlze cllcreMarr4Lrecr(Hx znauui,t o [tIocKHX Srarypax H rzx csoficrBax, a rarc(e Ha
HafrtAHoM ypoBHe 

- o npocrefrurux npocrpaHcrBeHHbrx reJrax, yMeHr{e rpuMeH.srb
cacTeMarlrqecKr4e 3HaHVfl, o Hr4x Inq pemeHr4s feoMeTprrqecKr4x r4 [paKTuqecKHX 3aAaq;
yMeHIrt u3Mep-tlTb InpIHbI orpe3KoB, BeiTnr{uHbr yfJroB, rrcrroJrb3oBarr Soprraynbr An.s
Haxo)KAeHr{r nepr4MerpoB, rrJror{a4ei,t u o6:serr4oe reoMerpuqecKrrx $ra.yp;



yMeHI4e IIpUMeH.sTb H3yqeHHbIe ilOH.fl'tLrs., pe3ynbTaTbr, MeTo.4br Anq pexleHtrfl,3a4av
ilpaKTI4rIeCKOfO XapaKTepa u 3a\arL u3 cMex(HbIX AI4CUI4TInI4H C I4CTIOJIb3OBaHITeM npl4
HeoOxoAr4Mocrr{ cilpaBorrHbrx Marepr.{anoB, KaJrbKy:rflTopa, KoMnbrorepa.

1 . 5 flr a u n pye M bre pe3yJr brarbr r.r3yqeH Hf rr peAMera <<Marenaaru Ka>>

BunycrcunK Hayqlrrcq e 5-6 KJlaccax (4.nn ucno!'rb3oBaHuq B rroBceAHeenofi x(r.r3Hr.r

u o6ecueqeHlrfl Bo3Mo)KHocrrr yclerrrHoro rrpoAoJr)Kenun o6pa3oBaHzs Ha 6a:osoM yponne)

3,reueHru Teopuu MHoxecTB rr MaTeMaTu.recrcofi ,'rof IIKr.r

o OnepnpoBarb Ha 6asoeoM ypoenet fioH-sru.flMr4: MHo)KecrBo, oJreMeHT MHo)r{ecrBa,

rroAMHoxecTBo, IIpI4HaAneXHOCT6 ;

. 3ATABUTb MHOXCCTBA IIEPCqUCJICHUEM I4X SNCMEHTOB;

. HaxoAI{Tb lepeceqeHrae, o6re4lrHenr4e, noAMHoxecrBo B npocrefi urux crrryaul,Ifl x.

B noecedueeuoii )tcu3Hu u npu u3yqeHuu dpyzux nped"uemoe:

. pacno3HaBaTl IotUqecKU HeKOppeKTHbIe BbrCKa3bIBaHLrs.

rfuc.na

o OnepzpoBarb Ha 5a:oeola ypoBHe lloHrrrrsMr4: HarypanbHoe qr4cno, rreJroe lrr4c:lo,

o6trxHoeeHuax gpo6s, 4.ecfl'rvrlnafl lpodr, cMeilraHHoe rrI4cJIo, pallrloHanbHoe rlucno;

. I{cilollb3oBaTb ceoilcrea r{I4ceJI 14 npaBHna /iertcreuftnprr BbIrronHeHIrIr etnzcleHufr;

. ucrroJlb3oBarb rIpI43HaKH AenrrMocrl4 ua 2, 5, 3, 9, l0 npu BbIrIoJrHeHur rr Bbrr{r4 cJIeuuil u

perrreHHa HecJIolKHbIX 3aAarr;

. BbITOJIH{Tb OKPYfNCHITC PAIII4OHAJIbHbIX IIUCCI B COOTBETCTBLIN C ilPABI4NAl'lLI;

. CPABHI,{BATb PAIIIIOHAJII,HbIC qI-dCTA.

B noecedueauofi )rcusHu u npu u3yqeHuu dpyzux npedtuemoe:

. oIIeHLIBarb pe3ynr,Tarbl Bbrqr4cneuuit nprl peureHzu [paKTr.rqecKr4x 3ahaq:.

. BbIIIOJIH'Tb CPABHCHI,IE qUCCJI B PCANbHbIX CNTYAIII{qX;

. cocraBjrtTb rtacnoBble BblpaxeHrIt IIpu pemeHul4 npaKTuqecKux 3aAarl u 3a4arr u3

.4pyrlrx yve6Hrx npe4MeroB

VpanHenuq u HepaBeHcrBa

o OnepuPoBarb Ha 6asoeoM ypoBHe roHrrr4-f,Mu: paBeHcrBo, qr4cJroBoe paBeHcrBo,

yp aBH eHHe, npoBeptTb cnpaBeAnr4Bo cTr, rrucroBbrx paBeHcTB rr HepaBeHcTB ;

CrarucruKa n reoprrq BepoqrHocrefi

. flpeAcraBJlgrb AaHHbre B BrrAe ta6.r'ut1, Ar4afpaMM, rpa$raxon;

. rII{Tarb zHQoplraqurc, flpelcraBneHHyro B Br4Ie ta6.nuqsr, ArzafpaMMbr, rpa$ura.

' 3aecu H aaJlee - pacno3HaBarb KoHKperHbre npuMepbr o6ulr.rx noHstraI no xapaKTepHbrM npr43HaKaM, BbrrroJ'lHrrb

Aeficreuq B coorBercrBt4LI c onpeneneHHeM fl npocreftruular.r ceoiicreal4t] nourrzfi, KoHxperr43r4poBarb [pr4MepaMr,r
o6urlre noHfl'tLlfl.



Terccronnre 3aAarru

o Petuarr HecJIoxHLIe clo)I(erHbre 3a1aril4 pa3Hbrx rLIrroB Ha Bce apu$uernuecK.re
geitcrvun'

' crpol{rb cxeMarHqecrufr veprlx uttu Apyfylo KparKyro 3arracb (ra6llrqa, cxeMa,

pilcyuox) KaK Morenb reKcra 3araqu, n roropoft AaHbr 3HaqeHr.rs rpofixir B3ar4MocB.s3aHHbrx

BeJrr4lirrH, c uenblo [oprcKa perxeHHfl gAilAq^U:

' ocyulecrBn.f,Tb cnoco6 IIoHcKa pelxeHus 3allalrz, B KoropoM paccyixreHr,re crpor.,rrc-f,

or ycnoBa-s x rpe6oeaHl4lo, rpl4 rlouIcKe pelxeHr4r 3a1a.u, l{Jrl,r or rpe6onauar K ycnoBr4ro;

. cocTaBJrSTb IIIaH IIpOLIeCCa peilIeHl{t 3al.arilI;

' . BblAetr.gTb STaIIbI pelleHr,It 3A4aril4,

o uHTepnperl'{poBarb BbIrIIzcJIIrreJIbHbIe pe3ynbrarbl B 3alar{e, uccJIeAOBarb rroJlyr{eHHoe

peueHHe 3Anaq|1l'-

' 3Harb pa3nwrlue cxopocrefi o6:ser<ra e cro.f,.{efi BoAe, rrporuB TeqeHlzr u no reqeHr4ro

peKrr;

' peuraTr' 3a\aqv Ha HaxolKleHh e rracrlr qI{cJIa V -qvcra ro efo qacTv

. perrarb 3ailaqv pa3Hbrx rr4rroB (Ha pa6ory, Ha rroKy[K14, Ha ABn)Keuve), cBf,3brBarorlux

TpI4 BeiIHtrI4Hr,I' BbIIeJLf,TL 3TI4 BOJII4TIITHEI 14 orHoIIIeHuq MexAy HkrMr4;

' HaxoIIrTl' IIpOUeHT OT rIrlCJIa, TII4CJIO rIO nporleHTy oT Hefo, HaxoIr.rTb [poqeHTHOe

cHr4xeHrI e HnII npoqeHTHOe IIOBbIIITeHI,Ie BenurII4HbI;

o pelrarb HecJrolKHEre Jrofr.{qecKvre 3araq^u MeroroM paccyx4eHvfi.

B noecedneeuofi )tcusHu u npu a3yqeHuu dpyzux npedmemoe:

' BbIABI4faTb DIIIOTe3LI O BO3MOIKHbIX IIpeIeJIbHbIX 3Har{eHI4{X TIIIcJIOBO|O OTBeTa

3 ailatLt (re:rarr npnru4xy)

f eouerpuqecKne Sllrypsr
o OneplrPoBarb Ha 6asoeoM ypoBHe floH-f,Tr{rMrl: $nrypa Ha rrJrocKo cru v reno B

IIpOCTpaHCTBe, TOrIKa, OTpe3OK, Ilpfl}r'LAs, IyrI, IOMaHat, yfOJI, MHOfOyfOnbHI4K, TpeyfOnbHIrK I4

uerrtpexyroJTbHHK, [psMoyfonbHzK Lr KBaApar, oKpyxHocrb 14 Kpyf, 11psMoyfonrsrrfr

napannenerrufle.{, xy6, ruap.

B noecedneeHoil Jrcu3Hu u npa u3ytteHuu dpyzux nped.uemoe:

o pelrarb [paKTurIecKI4e 3a.4aqu c [puMeHeHr..reM npocrefiruux cnoficre S".yp.
I{:uepeHus u BbrqucreHuq

t BE'IIIOIH-ITL u3MepeHrl e AJIZH, paccrOxHzfi, BeIzr{uH yrnoB, o rIoMOIr{bIO

rrHcrpyMeHToB Inr lrslrepeuuft Lnr4H kr yrnoB;

. BbTLIH C Jr_fl Tb Irno ilIaII4 rrp{M Oyf oJrbHI.{KoB.

B noecedneeuoit )rcusHu u npu ujyqeH-uu dpyzux npeduemoe:



. BbIqUCI,{Tb PACCTOSHI4fl HA MCCTHOCTII B CTAHAAPTHbIX CI,ITYAIIII{X, TIJIOIUAAI{

np_sMoyronbHl4KoB

flocrpoeuun

. I4soSpaxarb H3yr{aeMr're rrJrocKr4e Qrzrypu u o6relrHue reJra or pyKH H c noMotrlbro

:runefirz u qrrpKynr.

B noecedneeuoit JrcuiHu u npu usyqeHuu dpyzux nped"uemoe:

. BblrrorlHsrr, lpocrefiurue [ocrpoeHr4s Ha MecrHocru, ueo6xo4ul.rbre B pea:nuofi

XI43HI{

tr{croplrn MareMarrrKr{

' . OtII4CbIBaTb OTAenLHbIe BLIAaIOqUeCt pe3ynbTaTbl, IIOJIyT{eHHbIe B XOAe pa3BIdTUfl

MaTeNraTr{Kr4 KaK HayKLl;

. 3Harb IIpI4Mepr,I MareMarlzrlecxl4x orxprnufi I4 I,rx aBTopoB, B cBt3I4 c oreqecrBennofi

H BceMr{pHofrucropuefr.

BrrnycxnuK rroJryqrrr Bo3Molr(Hocrb Hayqurbcs B 5-6 rcnaccax (4nn odecneqeHras

B03Molr(Hocrr{ ycrreIrrHoro IpoAoJr]fienrnq o6pasonauun Ha 6asonoNa v yrry6.irdHHonn

yponnnx)

9 n e.w e u m w m e o p u u,r4 H o )rc e c m 6 u M am eM am urt e c xo it n o z a K u

# onepuponamot noHnmunM.u; A4Holcecm6o, xapaKmepucmuKu l4Houcecm6a, greA4eHm

l4Ho){ecmla, nycnxoe, KoHeqHoe u 6ecrcoueqHoe ttHo)rcecm1o, noduuocrcecm7o,

npuuadtettcHocmb,

. onpedennmb npuuadnecrcHocmb oneA4eHma A4Ho)rcecm6y, o6teduueuuto u

nep ec eqeHuK) MHouce cm6,'

. sadaeamu MHoNecm6o c noMolt4bto nepequcreHun oneMeHmo?, cJrogecHozo

0n.u.car7un.

B noecedrueeHott )rtusHu u npu u3yqeHuu dpyzux npedmemoe:

. pacno 3HaB am b Jto zuqe cKu H eKoppeKmHue BucKq3bl6 aHut,'

. cmpou.mb Llenow{u. yMosaKilrolteuuu ua ocHoge ucnonbso7aHun npasun nozuKlt,'

Vucna

c Onepupoqarnb noHtlnlutn4Lt.: HamypanbHoe qucno, M.HolrcecmBo HamyparbHbtx quceJt,

4eJroe LtLtcno, MHowectnlo qenbrx tlucer, odurcuoeeuuan dpo6u, decnmuquan dpo6u, cA4eutaHHoe

Ltucro, pal4u.oHa,xbHoe quclo, M.Houcecmgo paryuoHaJtbLtbtx qucen, zeoA4empuqecKan

LtHmepnp emauun HamyparbLrbtx, Llerbrx, paquoHanbHbtx ;

. noHLtit4amb u odtacunmu c.x4bLCJt no3ut4uoHHoti sanucu HamypaJtbHozo qucna;

)^- JAeCb L4 [anee - 3HaTb O[peAeneHl'le nOHtTI4t, yMeTb nOflCHtTb ero CMblCI, yMeTb I4CnOnb3OBaTI' noHqTI4e 14 ero
ceoft crea rrpn npoBeAeH H H paccylr(Aes n fi . Ao ra:areJr bcrB, pelxeHl4u 3aAaLI.



. 7btnoJ,rHfmb ?btllLtclLeHu,f, B moM qucre c ucnoIlb306aHueM npueMoc paLluoHanbHbtx

6 br Lr u.c r e HLtu, o 6 o c tt o tsul am b an ?,op umt4 br Bbrno nH e Hua d e itc m e u il,'

. ucnonbsocamb npusHqKu denuuocmu ua 2,4,8,5, 3,6,9, 10, lI, cyxlMbt u

npottseederuun npu lbrnonHeHuu rbtltucreHuu u peuteuuu sadaq, o6ocuoeulamb npu3HaKu

dettuaocm.u,'

. BbtnoLHflnlb oKpy?neHue pa\uoHanbHbrx Ltucer c sadauuoti moqHocmbto,'

. ynopndoqulamb LlLtcJta, 3anucaHHbte e eude o6utrcuoeeuuoit u decnmuquoil dpo6u,'

. ruaxodumu HOf u HOK u ucnonb3oBamb ux npu peueHuu sada't.

o onepupolamb noH,flmuett uodynt' LlttcJra, zeox4empuqecKafl uHmepnpema4un uodynn

Ltltc-rya.

B noecedneeHofi )tcu3Hu u npu usyqeHuu dpyzux nped"uemoe :

. npun4eHnmb npasuna npu6nucrceuHbtx Bbtttttcneuuil npu pelueHuu npaKmullecKux sadaq u

peweHuu sadaq dpyzux yue1uutx npeduemoa,'

. lbrno.irHnmb cpacHeHue pe3yrbntemol Bbtvucrcuuit npu peraeHuu npaKmuuecxux gadaq, 6

m oM. LtLtcre npu6nuaceuuutx Gatuucneuuii,'

. cocma7rtrmb u oLleHu7amb uuctosbte sbtpa)teHun npu peuleHuu npaKmuuecKux sadau u

'sadau us dpyeux yqe6uutx npeduemoe;

Ypannenun I{ HepaBencrBa

o Onepupogamb noHnmuffit.u; pa6eHcm6o, uucnoqoe paseHcm.Bo, ypacHeHue, KopeHb

)) p a c H e H ufl , p elue Hue yp a6 H e H ufl , u uctt o B o e H e p aB e Hc m6 o,'

Crarucrraxa u reopuq nepoRruocrefr

* OnepupoGomb noHnmunMu: cmon6qam.bte u Kpyaoaute duazpaunut, ma6nut4ut dauuurx,

c pe du e e a pu(tu emuuecKoe,

. . xt36rreKan7b, uuQtopua\uro, npedcmagneHHyn e ma6nuryax, ua duazpam.uax,'

. cocma(itttlmu maLtntt4ut, cmpoumb duazpatvruur HCt ocHoce dauuatx.

B ttocceiltreauoit tttu'tnu u npu uiylleHuu dpyzux nped"uemoa:

. u36net{crmb, uHmepnpemupolamb u npeo6pasogbtqamb uucpopuat4un, npedcmaqJteHHyn s

ntctdiru4ax u ua duazpaMl4ax, onlpaJrcanttryn ccoilcmsa u xapaKmepucmuKu pearbHbtx nporyeccoc u

ncteu.ui)

TeKcrosbre 3aAaqu

o Peruamb npoctilbte u cnoJtcHbte sadavu pa3Hbtx muno6, a maKace sadaqu noaatu,teuuou

ntpyduocnru,'

. ucnolrb3ogamb pcr3Hbre KpamKue 3anucu rcarc .ttodenu meKCmoB c"xolr{:Hblx 3a)atl Otttl.

nocmpoeHLln noucxocou crevbt tt peaneHua zadatt,'

. 3Hamb u npuveHnmu o6a cnoco6a noucrca petueHun sadau (om mpe6oeaHun K ycnoguto u om

))cnocLn rc mpe6oeauurc) ;

o trodenupo?,ctnlb paccyJtcdeuun npu noucKe petueHufl sadau c noM,olqbn epacp-cxenat;

. cturde.nnmb smanbt peLueHun sadavu u codepcrcauue rcatrcdozo omana,'



. uHmepnpemuposamb BbtqucrumerbHbte puyJtbmambr s 31daue, uccnedosamb noryqeHHoe

pearerrue 3adauu,'

. aHarl.tsupocamb 6ce6o3^4o)rtHbte cumyaquu ffiau.A4Hozo pacnoJto)rceHun dcyx o1xercmoq u

Lt:t.^4eHeHue ux xapaKmepuctilut{ npu coziltecmuoa daucrceuuu (crcopocmb, 6peMn, paccmonHue) npu

peweHuu. sadau Ha. dluweHue dayx o1uercntoe rcarc e oduou, maK u e npomulonoto)lcHbtx HanpaltreHuflx,'

c uccnedolamb gceqo3tvoJrcHbte cunxyat4uu npu perueHuu sadau ua deucreuue no peKe,

p ct c c t4 ct r1lp uB a m b p a3 H bt e c u c n t e M bt om c q € m a,'

. peanamlt pasuoo'pasuue sodaqu (Ha qacmur,

. peruamu u. o1ocuocbtlamb c6oe peweHue sadau (eaiennmu MameMamuqecKyn ocuoey) ua

uarotx:deuue qacnxu uucra u uucra no eeo Lracnlu Ha ocHoBe KoHKpemHo?o cMbtcra dpo6u,'

. oco3Ha6amb u o6uncunmu udeumuuHocmb sadau pa3Hbtx muno6, cznsuaanu4ux mpu

leruuuHbt (ua pa6omy, Ha noKynKu, ua daucrceuue). eudennmb gmu BeruquHbt u omHorueHua uetrcdy

uLr,t4u, npu.t4.eHnmb ux npu peweuuu sadaq, KoHcmpyupoaamu co6cmBeHHbte sadaq yKa3aHHbrx munoz. :

B noccedneauoit.wusuu u npu wyqeHuu dpyzux nped"uemoa:

o autdenamb npu pearcHuu sadaq xapaKmepucmuKu paccMampusaevoil a sadave cumyalpu,

om"ryulnbte om peanbHbtx (me, om Komopbtx a6cmpazupoeanuca), KoHcmpyupoBamb HoBbte cumyaryuu c

yuemou. 3tlxux xapawnepucmuK, G uacmHocmu, npu peaeHuu sadaq ua KoHlleHmpalluu, yuumbtsamb

n :x o n1 H o c t11 b B eLry e c n'IB a,'

. peLttumb u KoHctnpyupo*amb sadauu Ha ocHo*e paccM,ompeHutr pearbHutx cumyatluil, e

K o t11 o p br x u e mp e 6y e n rc n m o u u ut u B br u u c n um e J'Ia u ani p e syno m am,'

. pewamu gadauu ua dautreuue no peKe, poccMampuaa.n pa3Hde cucmeMbt omcuema

feouerpnuecKr{e Qurypsr

. Onepupogarnb noHnnrunMLt rpuzypa Ha ntocKocrnlt Lt mero 6 npocmpaHcmqe, mouKa,

ompe3oK, npnMon, ry,t, noM.a.Han, yzor, MHozoyzoJtbHuK, mpeyzoJtbHuK u uemutpdxyzo'tuu,,x, 
i

nptrtr4.oy?.oJtbHuK u rceadpant, oKpyltcHocmb u Kpy?, npxu.ctyzonuuuri napatnenenuned, Ky6, ruap,

n up a.t4.u.o a, Llu,xuHop, KoH yc.'

. tt36reKq.mb, uHmepnpemupoqemb u npeo1pasoqbtgamb uucUopu.aqun o zeoMempuuecKux

(tae1,7 ;ax, np e d c maate HHyro H a q ep me)rcax.

B noacedneauoil ucuzttu u npu u3))qeHuu dpyzttx npednemoa:

. peruanlb npat{muvecxue sodarru c npuM.eHeHueM, npocmeilwux caoilcme Quzyp

I4:mepeu ua rr BbrqrrcJleHLIs

. Gbtno,ttHtuilb u3il.epeHue dnuu, paccmonHuil, eenuquu y?Jtoc, c noMorqbn uHcmpyMeHmoa dnn

us,vepeuuu dnuu u yznoa,'

. Bbtuucrtrmb nnott4adu nptM.oyzonbHuKog, rceadpamoa, o6u€nat npfli/xoy?,oJtbHbtx

nap airrerenuned oa, rcy6 oa
,

B noacedueauoil trcusuu u npu u3yueHuu dpyzux nped.uemoa:

. BbrvLtcrrtmb paccmorHut Ha MecmHocmu a cmaudapmHbm cumyaqLnx, ruouladu yuacmrcoc

n pn)4. oy ? onb u oil rp opnu4 o 6x rj tr,ut KzMH am.



flocrpoeHun

. I4'so6paatamb u3yqaeMbre mocKue rlueyput u o1urinuute mena om pyKu u c nottou.pn

.n. u.u e ii rc u., LlLrp Ky Jxtr, t{ o M n b n m e p H br x uH c nxpy M. e H nx o 6.

B noacedneanoil vtu'tnu u npu usyqeHuu dpyzux nped"uemoe:

. GbrnonHnntu npocttteiwue nocmpoeHun Ha x4ecmHocm.u, ueo1xodut'tute 6 pearbHoil crcusuu,'

. o\eHucamb pa3Mepbt pealbHbrx o6xercntoe oKpyJ{anLqez) Mupa

tr4croplra MareMarlrKr.r

. XapctKmepu3ocatnu arcnad autdatouluxca n4ameMamuKoq G pa36umue MameMamuKu u

Lr H btx H a yt o1 ttt x o 6,n ac m e it

' BurnycKHr{K Hay.rr{Tcrr s 7-9 KJraccax (Arn ucno,rb3oBaHun B rloBceAHenHoft xu:un u
o6ecneqeuufl Bo3Mo)KHocrrr yc[errrHor-o IpogoJrxeHl{fl o6pa:onanuq Ha 6agoeou yponue)

3,'reuenrrr reopuu M H o)KecrB rr MareMarr{qecrcofr JIorIrKIr

. OlepupoBarb Ha 6a:oeoNa ypoeHet roHflThrrM14: MHo)I(ecrBo, 3JIeMeHT MHo)KecrBa,

noAM H OII{eCTBO, Il pt4HaAne)KHOCTb;

. 3A.qABATb MHO)I(ECTBA |IEPCIJHCNEHHEM HX 3NEMCHTOB,

. HaxoAr4Tb nepeceqeHue, o6re4uHeHue, rroAMHo)r(ecrBo B ilpocrefiurux cvryaL\vflx.

B noacednecHoii )t{'uJHu u npu u3yqeHuu dpyzux npednemoe:

. HcrroJ.rb3oBarb rpa$uuecroe [peAcraBneHue MHo)KearB Anr orlaaHlfl peuubHbrx npolleccoB

w xuJtenvtit, npH perxeHr4v 3a1av,n,pyrrlx yue6uutx [peAMeroB

9nc,ra

r Onepupoaaru Ha 6asoeoi\a ypoBHe [oHsrHrMH: HaryparbHoe LrHcJlo, qenoe Llncro,

o6srrcHoeeuual 4po6r, Aecsrl4tllafl Apo6r, cMeuaHHoe qlrcJro, paunoHarbHoe qncro, apuQveruvecrcnfi

raa4parHuril KopeHb:

. r4crro;rb3oBarb ceoficrea qnceJ'r r..r npaBzna ,eitcrsuit [pr4 Bbrro,qHeHHI,I Bbrrlrlcleuuit;

. Hcnorb3oBarb frpn3HaKn AenHMocrH wa 2,5,3, g,70 npra BbrfIorHeHHn glrquc,resvfi u

peueH r.rL.r HecJIo)r{Hbrx 3aAaq;

. BbI|IOJIH'Tb OKPYfNEHI4E PAUV OHA.IbHbIX LIHCCJ] B COOTBCTCTBUKI C ilPABVNAMIj;

. orleHr4Barb 3HaLreHr4e KBa.qparHofo KopHf It3 rIoJIo)KLlTeJIbHoro qenofo qvcna.

. pacno3HaBarb paurzoHuurbHbre nllppauHoHilllbHble tlucna.

. cpaeuHBarb LIHC"[4.

B noccedueBtroil )tcu'tHu u npu uryqeHuu dpyzux npeduemoa:

. oueHaBarb pe3ynbrarbr BblLlr..rc,'reHufi npu perxeHnu npaKTHLrecKHX 3aAaq;

. BblrlOIHtTb CpaBHeHHe ql4CeJI B pea]'IbHbIX CUTyaIIH'X;

. COCTABIflTb TiIZC,!OBbIE BbIPDI(EHVq, NPI4 PCIXEHHI4 IPAKTHqCCKHX 3AAAq V 3AAAH LI3 APY|HX

yve6uurx npeAMeroB

'' 3Aect H naJlee - pacno3HaBarb KoHKperHbre npuMepbr o6utrzx nonrruil no xapaKTepHbIM npI43HaKaM, BblnoJlHtrb

AeticrsHr B coorBercrB14t4 c onpeAeneHr4eM l.i npocreiu-ruvh ceoiicreaN4H nourtuff, KoHKpert43l4poBarb npuMepaM14

o6urue noHtrhq.



ToxAecrneHHbre rrpeo6paronanun

o Bstno,rHqru Hecrox(Hbte rpeo6pa:oeauur Anfl BbrrrHcreHUt sgaueaui.l r-rr4cJloBbrx

sstparxeuuil, coAepxauHx cTefreHl4 c HarypanbHbrM rroKa3aTeJreM, cTeneHH c qerbrM oTpr4qaTenbHbrM

noKa3areneM;

. BblfloJlHtrl, He cno)l(HL,re npeo6pa:oeauur rleJrbrx eupaxeunfi: pacKpblBart cro6ru,

rrpH BoAr4Tb noAo6uue cnafaeM bre;

. HCnOrb3oBarb $opnay,rrr coKpauleHHofo yMHo)r(eHur (rcna4par cyMMbr, KBaApar pa3Hocr'r,r,

pa3Hocrb xea4paroe) An fl yrtporqeH14fl BbrLr4cJreHufi sFraqeH ufi eur paxeH u il,

. BbrflolrHtrb HecJrolKusre npeo6pa3oBaqzflApo6Ho-lauefiuux arrpaxeHufi.

B noccedueauou stcuznu u npu LBJ)qeHuu dpyzux nped"uemoa:

. NOHHMATb CMbICJI IIHCJIA, 3A|IUCAHHOIO B CTAHAAPTHOM BI4TE;

. onept4 poBarb Ha 6a:oaov ypoBHe noHqrr4eM (craHAaprHafl3arTvtct ril,rcJra)

Ypaeueuun rr HepaBeHcrBa

o Onept.4poearu Ha 6a:oeoNa ypoBHe noHrrr4rM14: paBeHcrBo, Lr4croBoe paBeHcrBo,

ypaBHeHHe, KopeHb ypaBHeHHfl, perueHr4e ypaBHeHuq, qhcJroBoe HepaBeHcTBo, HepaBeHcTBo, peuleHue

HepaBeHcrBa;

. NPOBEP'Tb CI]PABEAJIHBOCTb IIIZCJIOBbIX PABEHCTB H HCPABCHCTB,

. peulaTb ,rzueilusre HepaBeHcTBa H HecJro)KHbre HepaBeHcTBa, cBoAqqr,fecr K,ruuefiHrrlr;

. peuarb cr.rcreMbr HecJlolKHbrx luuefrusrx ypaeuerlnfi. HepaBeHcrB;

. npoBeptrb, sBrterct rH AaHHoe qr4cro peueHaeM ypaBHeHr4q (uepanencraa);

. perxarb KBaAparHbre ypaBHeHHr oAHHM rzs cnoco6oa;

. H3o6palKarb peueHllfl HepaBeHcrB 14 r,rx cucreM Ha qvc,roeofi nparr,rofi.

B noacedueauoir tttu'jrtu u npu u3yqeHuu dpyzttx nped"uemoe:

. cocraBrflTb v perxarb ,ruuefrssre ypaBHeHHr npu peueHH]1l 3a!'as, Bo3HHKaTXIUX B ApyrHX

y.re6Hbrx npeAMerax

(Dyurcquu

. HaxoAHTb 3HaqeHile $ynKuuu rro 3aAaHHoMy 3HaqeHurc apfyMeHTa;

. HaxoAr4Tb 3Har{eHHe apfyMeHTa rro 3aAaHHoMy 3HaLreHH}o QyHxqara B HecJro)KHbrx

cHTyauHnx;

. O[peAeJItTb IIOJTOXeHL{e TOLIKH nO ee rcOOpAl,IHaTaM, KOOpAhHaTLI TOIIKI4 nO ed lO,rOXegurc

Ha nnocKocTH;

. no rpa$urcy HaxoAr.lrb o6racrt onpeAeneHHfl, MHo)KecrBo 3HaqeHhit, uynu $yHrr1r.rr4,

npoMe)Kyrrc4 3HaKonocrotHcrBa, npoMe)KyrKr4 Bo3pacraHux u y6usauun, rau6onbrree u HauMeHbrrree

3HaqeHHe cpyHrcqna;

. crpor4Tr rpa$rar tuneitnoit $yur<quz;

. ttpoBeprrb, sBJ]rercs, rLr Aanusrfi rpa$rzrc rpaQurcou :aAasHofi $yHrcr1rau (-rrnHefiHofi,

KBaAparHLr Ho fi , o6paruofi nponopuraoua,r uuocru);

. npHMepHo onpeAenrrb KoopAnHarbr rortKt4 nepeceqeHnr rpa$urcon $yHrcrlafi;



. oflepHpoBaTb Ha 6a30BoM ypoBHe noHrrr4rMH: troc,.reAoBareJ'rbHocrb, apuoMerr4qecKat

npolpeccHq, feoMeTp14rrecKar npof peccufl;

. peuarb 3a1aw4 Ha npofpeccuu, B Koropbrx orBer Mo)I(er 6urrr no,ryveH HenocpeAcrBeHHbrM

noAcqeroi\4 6e: npuveueHar Qopvy,r.

B noacedueauoit vcttsttu u npu usyqeHuu dpyzux nped"uemoa:

. v cnoJrb3oBarb rpa$rzxu pezlJrbHbrx flpoqeccoB Iz 3aBHcr4Mocrefi A:rq onpeAeneHar HX

ceoilcre (uau6o,rsurue v HavMeHb[rne 3HaqeHn.fi, npoMe)r(yrKz Bo3pacraHrfl, L1 y6usauun, o6,racru

no,rolr(HTe,r bH blx H orp H uaren b H L,rx 3HaLreH ni't u r.n.);

. HcnoJ'rb3oBarb ceoilcrea,ruuefiHofi SyHrcr1r.rr.r rz ee rpaQux ttpH perxeHHu 3al.aLr H3 Apyr-].rx

yue6Hsrx ttpeAMeroB

. Crarucrr.rna r{ Teoprlrl neponrHocrefi

. I4ueru rrpeAcraBneHue o crarucl4qecKr4x xapaKTepncruKax, BepoflTHocrn cryvafiHoro

co6utruq. xoir,t6n HaropHbrx 3a4aqax;

. perxarb npocrefiruue rou6nHaropHbre 3aAaqr4 MeroAoM npsMoro 14 opfaHa3oBaHHofo

nepe6opa;

. npeAcraBrrrb IaHHbre B BuAe ra6tut1, Ar4afpaMM, rpa$urcoe;

. LrHTarb nu$opnaar1urc, npeAcraBneHHyro B BuAe ra6,ruqu, AHafpaMMbr, rpa$uxa,

. onpeAeJltTb ocHoBHbre cTarficrHqecKae xapaKTepHcrr4KH LrHc,'roesrx ua60poa;

o oueHuBarb BepoqrHocru co6ulrnr s npocreilrxHX cnyqarx;

. HMeTb [peAcTaBneHHe o ponu 3aKoHa 60lsruux rrHce!'l B MaccoBbIX flBreHhrx.

B noccedneauoit stcusttu u npu usyqeHuu dpyzux npeduemoa:

. oueHHBarb Ko,'rHlrecrBo Bo3Mo)nHbrx BaprzaHToB MeroAov nepe6opa;

. HMerb npeAcraBneHHe o ponH npaKTr4lrecKu AocroBepHbrx a MarloBepo-srHbrx co6rrrafi;

. cpaeFruBarb ocHoBHbre crarficTr4qecKIze xapaKTepHcTt{Ka, rloJlyqeHHbte B npoqecce perxeHr.rt

n p u rc,r ag uo il 3aqaLrv. u3y HeHV fl pean b Horo fl BneHWg"

. oueHzBarb BepoflTHocrb pea,rbHrrx co6rrrnfi u g,sreHuk B HecJro)KHbrx cuTyauHrx

TeKcroerre 3aAaqrl

. Peuars Hecro)KHbre clo)KerHbre 3al,aY.v pa3Hbrx rr1noB Ha Bce apn$ueruvecrcne geficrevrr;

. crpol.rrb cxeMarrzrrecrcuil ueprex anil Apyryro KparKylo 3anhcb (ra6r'urp, cxeMa, pucyHorc)

KaK MoAeJrb reKcra 3ailavv, e xoropofi AaHbr 3Haqeuul rpofinn B3aHMocBx3aHHbIX BeJrHLrltH, c rrenbro

nol4cKa pe]lJeHHr 3anta9.l4'

. ocyuecrB,rrrb cnoco6 rroucKa peueHlrr gaLa\lv, B KoropoM paccy)r(4eHr.'re crpouTcs or

ycnoBzr r rpe6oeauuro, rrpu noacKe perxeHnr 3aAaq, vnv or rpe6oeaurar K ycnoBzto,

. cocraBjrfrb frJIaH npouecca perueHhs 3a4asl't;

. BblAerqrb 3Tanbl peueHl4q 3aAaLlL1.

. hHTep|lperHpoBarb BbrqHcrr.{Te,qbHbte pe3yJ]braTbr B 3a.4aqe, I4CCJIeAOBaTb noryqeHHoe

peueHlre 3aAaLru;

. 3Harb pa3nHqr4e crcopocrefi o6rercra B crotrrefi BoAe, rrporuB TeqeHHq 14 rto reqeHu]o peKlr;

. pemarb 3aIaHV Ha HaxolK.4eHHe qacrl.j qvara u vvcra no efo uaaTK;



. peilarb 3a1avv pa3Hbrx rufroB (ua pa6ory, Ha noKyrrKH, Ha ABH)KeHHe), cBr3brBarou-lr4x rpu

BeIAql4Hbl, BblAe,ltTb 3TU Be,THqHHbl 14 OTHOIUeHLTfl MeXAy HVMLi;

. HaXOAHTb npOqeHT OT riHCr'la, qI4CIO nO npOUeHTy OT HefO, HaXOAHTb npOUeHTHOe

c H H)KeH He Hn h npoueHTHoe ftoBbt[leHHe BerHrJHHbt;

. peuaTb HecroxrHbre,'rorHqecKae 3al.aev MeToAoM paccpKAeHr{fi.

B nocceduerHort HtuiHu u npu u}yqeHuu dpyzux npedmemoc:

. BbrABr4farb rHnore3br o Bo3Mo)KHbrx npeAenbHbtx 3HaqeHHqx LrHcnoBofo orBera 3a[av.t4

(Ae,laru rpuKLrAKy)

f eonrerp lr vecKr{e dru rypr,r

. OnepupoBarb Ha 6asoeoNa ypoBHe noHrurflMu reoMerpaqecnrzx $zryp;

. H3B,'reKarb rausopMaqrzlo o feoMerpprqecKHx $rzrypax, ilpeAcraBneHHyrc Ha qeprex(ax B

,'IBHOM BI,]AC;

. npHMeHATb Anfl, peneHur 3aAaq feoMerpHLtecKr4e Qarcrur. ecnH ycnoBvlfl L1x npHMeHeHHt

3aAaHbr B rrBHoti $opve;

. peuarb 3a1auv Ha HaxoxAeHue reoMerpnqecKax BerHqHH no o6pa3uaM vnv anropvrrMaM.

B noacednertrofi )tcu3tttt tt npu uiyqeHuu dpyzux nped"uemor:

. Hcnorb3oBarb cBoilcrBa reoMerpuqecKr4x Srayp Enfl pe[reHr4r r]irroBbrx garaq,

Bo3 H H Karc ur H x B c riryaqur x rlo BceAHe eFro il )KV3H v ) 3aAaq npaKTur{ecKof o coAep}KaHfi t
Ornourenlrq

r OnepHpoaars Ha 6a:oeoNa ypoBHe noHrrt4 rM14: paBeHcrBo Sr.yp, paBHbre $rarypsr,

paBeHcTBo Tpeyfo!'lbHr.rKoB, rrapilrrJreJ'rbHocTb nprMbrx, nepneHAHKynrpHocTb nprMbrx, yfnbr Me)r(Ay

n pr M br M H, neptleHAHKyJrfl p, HaKroH Har, npoeKuHt.

B noacedueauo[t trcusuu u npu u3yqeHuu dpyzur nped"uemoe:

. Hcno,rb3oBarb orHorxeHur Anr pe[IeHHr npocrefiurvx 3aAaH, Bo3HHKarouInx e pea,ruHofi

)t<t43Ht4

trI:ruepeulrn u B[,rqucreHuq

. Burno,rHrrb r.r3Meperre AIL7H, paccrorHlrfi, BeJIHqr.rH yfJIoB, c noMorllblo r4HcrpyMeHToB Anq

n:naepeuulr AItvH 14 yrnoB;

. npuueurru $opuy,rbr nepuMerpa, nJrou]aAr.r u o6beMa, nnoulaAh noBepxHocru orAe,rbHbrx

Mr-rorofpaHHnKoB flpr4 BbrrrHcIeHuqx, KofAa Bce AaHHbre 14MeloTct B ycnoBHH'

. npLrMeH.rrrb reopeMy lha$aropa, Sasoesre rpr4foHoMerpuqecKae coorHo[reHr{fl Lnfl,

B br Lr 14 cr e H Ht AJI 14 H, paccr o nuuil., n,roulaAefi s n pocrefi ru zx cnyqatx.

B noccedneauoii trcugttu u npu u3yqeHuu dpyzttx nped"uemoa:

. Bbrr.lrzcJrrrb paccroqHnfl. Ha MecTHocrr4 B craHAaprHbrx cr4Tyarlu.gx, nJloqaAz e npocreftu.,lx .

c,rylraqx, npr4 MeHqrb $oprray,rur e npocrefiurvxcvryatr4qx B fioBceAHeeuofi )KI43HH .

flocrpoeuun

. VIzo6puKarb rr4noBbre nJrocKue $nryprr u o6reuuue reJra or pyKH H c floMotublo

npocreilu ux cHrrb 14HcrpyMeHToB.



B noacedneauoil ttcutrtu u npu u3yqeHuu dpyzut nped.uemoa:

. Bbrrro,rHrru npocrefl[He fiocrpoeH:afl Ha MecrHocrr4, geo6xoAuuute B pezubHofr >KHsHl4

flpeo6pa:oBaHI,In

. Crpouru $urypy, cHMMerpHrrHyro 4auHoil Qurype orHocureJlbHo ocl4.

B rtoccedrtecttoit .trcutrttt u ltpu u3lLIeHuu dpyzur npednemoc:

. pac[o3HaBarb ABH)KeHHe o6].'ercroe B oKpyx(arcueM MI4pe;

. pacno3HaBarb cr.rMMerpllqHure $nryplr B oKpy)KarcqeM MHpe

Benroprt I{ KoopALrHarL'I Ha rIJrocKocrI'I

. OfiepupoBarb Ha 6a:oeo]\a ypoBHe [oHtrr4rMt4 BeKTop, cyMMa BeKTopoB, fIpoH3BeAeHHe

BeKTOpa Ha LTHCJIO, KOOpAI4HaTbl Ha nnocKocTH;

. o[peAerrrb npu6lnxreuHo KoopAuHarbr rotIKH no ed u:o6paxeuzro Ha KoopAuuarsofi

NJIOCKOCTI4,

B noeceAHeguofr n<l.tgHt'l fi tlpn I43yr{eHI4I4 A,pyrpIX npeAMeroB:

. Hcnorb3oBarb BeKTopbr Anr perrreHr4fi npocreffruux sa4av Ha o[peAeneHl4e cKopocrH

OTHOCHTCJ] bHOfO ABH)KEHHq

tr{cropnt MareMarHKIr

r OnHcbrsats orAeJrbHbre BbrAaloqnecr pe3ynbrarbt, tloryqeHHble B xoAe pa3BVTLlfl

MaTeMaTLJKIZ KaK HayKU;

. 3Har.b llpuMepbr MareMarr.JqeoKnx orKpbtruit tl HX aBTopoB, B cBq3H c oreqecrBeuuofi n

ocevHpuoii ncropneil:

. noHuMarb ponb MareMarHKH B pa3BUTHH Poccuu

Mero4sr MareMaruKlr

. flpuveHqrb H3BecrHbre MeroAbr npr4 peueHl1.Iil cTaH[aprHblx MareMarHqecKax 3aAarl;

. 3aMeqaTb H xapaKTepH3oBaTb MaTeMaTr4qecKue .3aKoHoMepHocTH s orcpyxarcu1efi

AeilcreurelbHocru;

. npHBoAHTb ilprzMepbt MaTeMaTHqecKrjx 3aKoHoMepHocrefl B |IpI'lpoAe' B ToM tlHcre

xapaKTep H3ytO u{ H x 3cTeTH Ky o Kpy}Kaloqef o M upa 14 [po I43 BeAe n n fr nc rcyccrea

BslnycnHlrx 11oryrrur Bo3Mo]KHocrb Hayqurlcq v 7-9 KJraccax Arq o6ecne'renllq

Bo3Mox(Hocrr{ ycflerrrHofo rrpoAoJrxeHuq o6pa:oeauuq Ha 6asoeon'I lr yrny6l6uHovr ypoBnflx

3,'relreHrr'r reo prr I{ M Ho)KecrB I'l MareMarl'l qecrofr Jrorl{ KI{

o Onepupoca,ttrro noHnmltnAttt; MHoJrcecmso, xapaKmepucmuKu MHo)rcecmqa, zrelLelim

.MyoJtcecm1a, nycmoe, KoLteltHoe u 6ecrcorte.tHoe MHoJrcecmBo, nodu.uolcecmao, npuuadnelrcHocmb,

(j ii.tt. to q e Lt Lle, p a.6 e H c II1G O t4.t t O it e c m 6,'

. usoSpalcatl,tb M.tlotrcecmla u omHouteHue MHoJrcecmr c noMolqbn Kpyzog 3ilnepa;

. onpedaanma npuuadne)tcHocmb o:rel,reHma MHo)rcecmqy, o6aeduueHun u nepeceueHun

,r,t.|toJ{ec nl6,'

. sodaactnb M.Lto)tcecm6o c noMoLqbn nepeuucreHun 3reM.eHmo6, cIIoBecHozo onucaHu,l"

,3Aeco 
t4 Aanee 3Harb onpeneJreHue noHrrrdfl, yMerb noflcHtrb ero cMblcJl, yMerb ucnonb3oBarb noHtrl4e H efo

ceoi.icrea npu npoBeaeHtlu paccy)r(AeHuil, 40rca3aTelbcTB, peixeHI414 3aAaq.



. onepupogamb noHnmufltvxu; BbtcKct3uBaHue, ucmuHHocmb u noicHocm.b 6btcKa3bl6aHun,

orllpuLlaHue 7btcKa3btcaHuil, onepal4uu Had BbtcKa3btqaHunl4u: u, uJtu, He, yctro7Hbte BbtcKa3btBaHust

( tr.r,t n trtr rcat1 u t t ),'

. cmpounxb ?brcKo3btGaHun, ompuqaHun aarcrcasuaauuil.

B noeceduerHou Jttu3Hu u npu uiyqeHuu dpyzux npeduemoa:

. cmpourllb qenolKu yMo3aKrxnueHuil ua ocuoae ucno"xb3)GaHust npasutt JtozuKu;

. ucnorb3ocarnb MHoJrcecmqa, onepalruu c MHoJrcecmgaMu, ux zparpuuecrcoe npedcmaeneuue

c)ir.st onucauun peaJxbLt.btx n.poqeccol u naneuuii

rluc"ra

. Onepupoqamb noHflmuflMu: HamypatrbHoe uucno, MHoJtecmqo HamyparbHbtx trucer, qenoe

,tuctio, ,r4Hoanecmco L?nbrx Ltucel, o1utrcuoaeuuan dpo6u, decamuquan dpo6a, cMeutaHHoe qucJto,.

pa1uoua-nbrtoe vucr,ro, MHoJtecmlo paryuoHaabHbrx Ltucer, uppaLruoHatrbHoe utrcro, rceadpamuutil rcopeuu,

deitcmeumetbHoe uucJ,to, zeoM.empuuecKo.n uHmepnpemaqlffi HamypcLrbHbtx, qerLbtx, palluoHaJxbHbtx,

deiicmaum enbH btx qucer.'

. noHLtM,amu u o6xncunmb cMbIClr no3ul4uoHHou sanucu HamyparbHozo Lrucra,'

. BblnorHflmb qbtltucJ,IeHutt, G m.on4 uucJle c ucnorb3oBaHueM npuduoe paryuoHarybHbrx

(t ttt,tt tC tt.e U Ltit,'

. Lrcnorb3ogamb npu3HaKu denuuocmu na 2, 4, B, 5, 3, 6, 9, 10, ll, cyuuot u npouseedeuun

npu (Jbt noJtHeH u u (Jbr Lr LrcJrreu u it u peu.teH uu SctooLr ;

. 6btnorHf rllb oKpy?neHue p1tluoHoJ,tbHbtx tlucer,l c ndauuoil mottHocmbn.'

t cpAeuu3amb paryuoHatbHble u uppaLluoHaJ1bHue qucna,'

o ynopndouulamb uLrcra, 3crnucctHHbte a eude o1amuoeeuuoil u decnmuvuoil dpo6u,'

. uaxodumu HOI u HOR u ucno]tbsogamb Ltx npu perueHuu sadav.

B noaceduecuoil trcusuu u npu u3yqeHuu dpyzux nped"uemoe:

? npux4eHtmb npaluna npu6nucrceuHbtx Bbtvlrcteuuil npu peu.teHuu npaKmuvecKux sadau u

peueHuu 3ada,t dpyzux yue1uutx npedttemoc:

. GbtnorHtrmb cpa7HeHue p3yrbmamoq ?btlrl,tcneuui.t npu peweHuu npaKmwtecna sadaq, a

I I 1 ( ).\ t I I I t CJ',l ( n p t t 6n ulr c u u bt x G bt.t u ctt t, u u it,'

. cocnTaqtnmb u oqeHuqamb qucrosue sbrpaiceHun npu peueHuu npaKmuuecKux sadaq u

3ctdaq us dpyz.ux yue6rmx npedaenroo,'

. 3anucbt6amb u oKpyzanmb uucttoque dauuare pecubHbtx BeruuuH c ucnorb3oqaHueM. pa3Hbrx

cucmeM u3M.epeHust

ToxAecreeHH bre rrpeo6pa:onannn

t Onepupogamb noHflmutult cnleneHu c HamypaJxbHbrl4. noKa3amelteM, cmeneHu c qeruA4

o m p u Lla m eJtbH brM. n.o Ka3 a m e,I eM.,'

. BbtnotrHnntu npeoSpa3ocaHutt Lgtbtx awpacreuuii: deilcmeun c odHoluleHauu (cnotrceuue,

GbtltutllctH'ue, ywHoJrceHue), deucmetn c MHoeoqreHau.u (cnotrceHue, gbtuumaHue, yMHo)tceuue),'

. ?btnoltHnmb pa3roJJceHue MHozoluteHoq Ha twHoJrcumeru odHuM. us cnoco60s: BbmeceHue 3a

c rc o 6 xy, ? py nnup o c K a, u c n o nb 3 o 6 ctH u e (: opuyn c o Kp au4e HH o z o yMH o J{ e Hun ;



. sbrdernmb KBaDpom cyMMbt u pa3Hocmu odHoqreHo7;

. pactuadutaamu Ha MHo)rcumenu rcaadpamuuil mpdxuneu,'

. GunorHflmb npeoSpasoaauun aatpactceuuil, codepacatt4ux cmeneHu c ryerbuvu

otilpLrLlame",rbHbrv:u noKa3arnerflMu, nepexodumb om 3anucu e aude cmeneHu c LpnbtM ompullametrbHbtw

n.oKct3crme.neM K 3ctnucu a aaDe doo6u.'

. lbtnotr.Htrmu npeodpa.3oqaHun dpo6uo-patluoHaJrbHbtx eutpacrceuuil: coKpaLqeHue dpo6eii,

npucedeuue onedpauuecrcux dpo6eil. rc o6u4euy 3HatveHamerrc, ctroJrceHue, yM.HoJrceHue, deneuue

anze1pauuecxux dpo6eil, aosaedeuue anze1pauuecrcoil dpo6u s HamypanbHyo u Lleryn ompuqamenbHyn

cnteneHb.'

. 6wn orHnm u np e o 6pa3 06 aHun autp atrceuuil, cod epcrcaulux rca adp amHbte KopHu,'

. cude"tnmt' rceadpam cyM.Mbr utru pa3Hocmu dayuneua a Gbtpa)tceHunx, codepcrcau4ux

rcrsadpantuute KopHu,'

. Bbtn.o,ryHnmu npeo6pasoqaHun aatpatreuuil, codepctau4ux uodyna.

B noacedueauoit tttuzttlt u npu utJ)qeHuu dpyzux npednemoa

. 6brno,nLr.n.mu npeo6pasoqaH.un u deilcmeun c qucrav.u, 3anucaHHbtMu e cmaudapmuou aude,'

. ldno,rtHtrmu npeodpasoga.Hun tte",rbtx autpatteuuit npu perueHuu sadau dpyzux yue6uam

ttped,ttetttoc

Ypannenun r{ HepaBeHcrBa

o OnepuPoqamb noHflmunJvu:

Hep(.tqeLrcmG0, paBHocurbHbte ypaqHeHun,

yp aeu e u uit unu uep aae uc m s),'

ypaqHeHue, Hepa6eHcm6o, pelueHue ypaqHeHun, perueHue

o6nacm.u onpedeneuun ypazHeHun (uepaaeucm6a, cLrcftto,tbt

u ypaeHeHun, ceodua.arc rc ruHeiwbrM. c noMoLqblo

u yparHeHun, ceo)tluarc K KGaOpamHbtM c noM.olqbn

. peu,tanxa nuueuuute ypa?HeHun

nt o atd e c ma e HHbtx n p e o6pas oa au uti ;

. pew.an'tb Kcadpam.Hbre ypasHeHun

nt o Jt Oe c n1 6 eHa btx np e o6pa s o e a uuu :

. peluanu, dpo6uo-nuueiiuute ypa.6HeHLI5t,'

. peu,!.amunpocmeuruueuppaLpoHalbHbteypaqHeHun:

. peu,rqnlb ypacHeHun attda xn = a ,'

. peutam.b ypalHeHun cnoco6ou pasno)rceHufl Ha MHoJ{umeru u 3cwxeHot n.epeueuuoil,'

. LtcnoJrbsoyamb aentod uHmepsonor dnn pemeHun ryetrbtx u dpo6uo-paL{uoHanbHbrx

Hepa6eHCm6.'

. pelaamu nuuet)uute ypesHeHufl u HepaleHcmro c napcwempaM.u,'

. pew.a.mb HecroJ{Lrbte rcaadpamubte yparHeHun c napaflIempoM.;

. peu,tuntb rtec,,to)ltHbtc cuctneMu nuueiiut'tx ypaaueuuil c napcwempaxru,'

. peutamb Hec,,to)tcHbte ypaGHeHun 6 qe'xbtx quc"tax.

f (,) "f (,) g(")



B noccedueanofi;xcusun u npu u3))qeHult dpyzux nped'uemoa:

. cocnlaBrtrm.b u peruamb nuueiluute u rcaadpamHbte ypasH.eHun u ypagHeHun, K Htuvt.

caor)nu4uecn, cucmeMtr nmeiluutx ypaaueuuir u HepaleHcml npu perueHuu sada,t dpyeux yue6uam

npeduemoc:

. Bbtnor,utnmb oLleHKy npaadonodo1ua pesynumamos, noJxyuaen4btx n.pu peweHuu 'nuHeuHbtx u

xeadpantuutx ypasHeHuit u cucmeu nuueiiuutx ypaaueuuit u HepaleHcms npu perueHuu sadara dpyzux

vq e 6 u ar x npa d.r t c' n t oc.'

. aw6upanTb ypagHeHun, HepageHcmqa uru ux cucmel4u, dnn cocmagreHufl Mamemamuuecrcoil

,v o c) e it.tr s a d an u oil p e u n uu o it c u I I t y a I ! I t u un u np utcn aduoil s ad auu,'

. ytilemb uHtnepnpen'tupolamt nony\gxx6r; npu peurcHuu ypacHeHun, HepuGeHCmBa UJILr

cucmeMtr p%yJtbmam B KoHmeKcm.e sadauuoil peanuuoil cumyat4uu anu npurcnaduoil sadaqu

(Dynxquu

o Onepupoqanlb noHtnllutMu: cpyuxtluouarbHatt saBuctl,tocmu, cl|yurcqtn, zparpurc Qyun4uu,

cnocoSu :adauun rpyuxtluu, ap?yt4.eHm 'Lt 3HaLteHue clyurcquu, o6nacma onpedenenua u MHo)tecmlo

gHo,reHuir (tyun4uu, uynu (ryurct1uu, npoMeJ{ymKu 3HaKonocmonHcmqa, MoHomoHHocmb Qtyurc4uu,

,Ld tttu oc rttu/ueq€muocntu (tyuxtluu,'

. cnlpoutilu zpa(turcu nuueituoil, rceadpamuuuoil rftyun4uu, o6pamuoil nponopquoHalrbHocmu,

t-

(.tytrt<r1utt rsttdcr; y = o+-1;, y = Ji, y = lli, y = ltl,x+ t')

. Ha npuMepe xaadpantu,tuoit cpyurctluu, ucnorbsoqanta npeo6pa3o6aHun zparpuxa Qyurct4uu

y:J@ dnn nocmpoeuun zpacpurcoa (tyurct1uu y = af (kx + b) + c ,'

. cocmazrnmb ypasHeHun npnuoit no sadaHHbttut ycno6uttM.: npoxodntqeit uepes dee movrcu c

']ttdouut r.uu xoopduuanrauu, ttpoxodnt4eil. uepes dauuyn mouKy u napa"uteJlbuoit dauuoil npnaoil;

o ucctedoqctmb tpyurctluro no ed epatpuny,'

.. rtaxoduma MLto)rcecmGo sua.ueuutt, Hynu, npoMmymKu 3HalenocmonHcnlqa,

.t4 o H o ti1 oHH oc mu rca a dp a muuu oii cpynrctquu,'

o onepupoqamb noHttmlffiM,u: n.ocnedoqamerbHocmb, apuQtuemuuecrcan npo?peccut,

? e o.v e m PLtt t. e c K 0t n p o ?p e c cun,'

. peraamu gadavtt ua apu(wentuvecKyto u ?.eoMempuqecKyto npo?peccurc.

B noacedueauou lnutrtu u npu usyqeHuu dpyzur npeduemoa:

. ocyLqecml"rttmb eu6op zpacpurca peaauuoil saBuctwrocmlt unu npoqecca n.o ezo

x 0 l) aR n1 e pu c m u.t{aM.,'

. ucnorLb3ocantb ccoirctnco u zpa(:ux xaadpamwuuoil (tyurcquu npu peweHuu zadau us dpyzau

lq€6uau npedttentoa

Crarucrrara H Teopufl eepoRrnocrefi

t Onepuporamb noHtrmunMu: cmon6uambte u Kpyeoaate duaeparuttat, ma6nuryut dauuutx,

cpedrree apuc|ttemurtecKoe, ueduaua, uau6otuutee u Hau.^4.eHbu.tee sHalreHutt aat6oprcu, pa3Max cat6oprcu,

du c: n e p cust u c mau d ap m H o e o Lt1 t{Jt ott e Hu e, c n yq a u u an u sil e u q uG o cm b,'

. Lt3lneKamu, uurlopt4at4un, npeocmasneHHyK) 6 ma6nutlax, ua duazpatv.t'rax, aparPurcax,'



. cocnruzrrnma nta6nuryat, cmpoumb duaepau.att u zpaSturcu Ha ocHoqe dauuutx;

. onepupogantb noHflmunMu: cParcm.opuan uucra, nepecmaHoBKu u couemaHun, mpeyzoJtbHuK

flacxaitn:

o onepupo7amb noHtttnunMu: cnyuaituutit onbtm, cnyuaituait aa60p, ucnbilnaHue,

ore.\4eHmapuoe cnytlctfiuoe co6utntue (ucxod), KtraccuqecKoe onpedeneHue BeponmHocmu cnyvaituozo

co6utmun, onepa4uu uad cnyuauuutu.u co6utmuil4u, ocHozuorc rcou6uuamopHbre Qop.uynut,'

. npedcmaBr.r.mb uu(topuatlun c noMolqbn Kpyaor Sunepa,'

. peruamb 3adavu Ha lbruuc"xeHue leponmHocmu c nodcqemoxa Konwtecmra lapuaHmos no

(t opuyit cut xo"t r 6 uu am opurctt.

B noacedueauoi tttuzuu u npu u3yqeHuu dpyzux npedmemoa:

' . u3GreKamb, uHmepnpen'tupogamb u npeodpasoBdgamb uur\opuatlun, npedcmaqreHHyn s

mo6:nn1ax, ua duazpautv.ax, zpacpurcax, onlpmtcanu'lyn ceoticntca u xapaKmepucmuKu peaJxbHbtx

nlot!(ccoc tr nareu uit.'

. onpedennmb cmomucmultecKue xapaKmepucmurcu aut1opoK no ma6nut4au, duaepau,tul vt,

zpa(turcaat, GbtnolHnmb cpazHeHue G saBucuMocmu om 4eru peweHun sadauu;

. oLleHugamb 6epofln'u1ocr1xb peanuuutx co6utmuil u neneuuit.

Tencronue 3anaqu

o Peu.tamb npocmbre u cJ,Io)rcHbte sadaqu pa3Hbrx munoq, a maKJrce 3adauu noeututeuuoi)

ntpyduocntu,'

. Ltcnorb3ogamb pa3Hbte KpamKue sanucu rcarc uodenu rneKcmoq cro)rcHbtx sadau dnn

noc:nlpoeHun noucrcocoit cxeMbt u peweHLUr sadarl,'

. pa3Jtuatama uode.au rneKcme u ttodena perueHun sadaqu, KoHcmpyupoaamb K oduoit aodentt

peLueHutt uectoltcuoii sadauu pasuure uode-nu meKcma sadauu,'

. 3Hamb u npuMeHnma o6a cnoco6a noucrca perueHtr,t sadaq (om mpe6oeaHun K ycrogun u om

y c.r K) 6 un K mp e 6 o a auuto )
. M.ode-nuponamb paccytrdeuur npu noucKe petaeuun sadarr c nox4otr|bto epa(t-cxeuat,'

. eutdennrnb inTanbt peweHun 3adavu u codepacauue rcacr.doeo imana,'

. ywemb aut6upamu onmuM.altbuutit uemod perueHun sadauu u oco3HaBama aut6op aemoda,

paccrtanlpuzanlb pa3Jtuuuure uemodat, uaxoduntb pasHbte perueHun sadauu, ecru losMorcHo,'

. QHArLt3UpOgamb Sampydueuun npu peu.teHuu sadaq,'

. gbtno.rrHtrrnb pa3rultuute npeo6pa3ogaHutt npednouceuu.oii sadavu, KzHCmpyupoqamb Ho6ue

sadaqat Lts dauuoii, B tltoM uucte o6pamuute,'

t uHmepnpenlupoga.nl.b 6btlrttc",ntme,rybHbte pe3ylbmambt G sqdave, uccnedoeamb noryueHHoe

peuteHue sadautt,'

. aHanu3upo7amb Gce7osMoJrtHbte cumyaquu $au.l,tHozo pacnotto)tceHun deyx o6uercmo6 u

u3.t4eHeHlte ux xapaKmepLrcmut{ npu cocr4ecmuou. daucrceuuu (crcopocmb, BpeMn, paccmoflHue) npu

peLu.eHuu 3adaq ucr dautrceuue dayx o6tercmoa xax e oduou, m.aK u G npomulononoJrcHbtx HanpasJleHuJtx,'

o arccnedoBanxb BcecosM.o)rcHbre cunxyaquu npu peueH.uu sadau Ha dquJrceHue no peKe,

p ac c.vt ct ti1 pLr6 a mb p a3 H br e c u c n t e h t bt o m c u d m a,'



. petuamb pa3Hoo6pa3H.bre 3adaqu. <Ha uacmuD,

. peruamb Lr o6ocHo6d6amb c6oe perueHue 3adau (eatdennmu MameMamuuecKyn ocuoay) ua

u.axorcdeuue qacmu qucra u Hucra no ezo qacnlu Ha ocHone KoHKpemHozo cu4.btcra dpo6u,'

. oco3Haqemb u o1uncunma udeumuuuocmu sadau pa3Hbtx munoq, cgn3btqanulux mpu

GeJtLtLtLtHbt (ua pa6omy, Ha noKynKu, na daucrceuue). eutdennmb 3mu BerutuHbt u omHolaeHun uecrcdy

Ltu.\4.1r, nput4.eHtrnlb ux npu peLueuuu sadaq, KoHcmpyupoaamu co1cmleHHbte sadara yKa3aHHbtx munoB,' ',

o ata)entb ocHoqHbtt/tu uemodav.u peweHun sadaq Ha cMecu, crutaBbt, KoHqeHmpaquu,'

. peruonla sq.dauu Ha npoLleHmu, 6 moM uucne, cnoJtcHbte npoqeHnxbt c o6ocuoeauueu,

LI Cn O !'Ib 3yn p A3 Hbt e Cn O C O 6at,'

. pewamb J,to?uuect{ue sadaqu pa3HbrM.u cnoco6au.u, G moM. uucre, c dayaa 1norcanu u c

ntpe;fist 6ttoxatru dttrututx c no.\4oLLlbto ma6nu4,'

. peruatnu sadaqu no rco.u6uuamopuKe u meopuu BeponmHocmeil ua ocHole ucnorb3olaHun

Lr 3yt1 g v1, or* .M e mo d o a u o 6 0 c u o aut 6 a mb p e weHue,'

. pewamb Hecro)tHbte sadartu no MameMamuuecrcort cmamucmuKe,'

. oana.demu ocHo6u.brM.u tv.emodau.u perueHun cwrcemHbm sadau: apurfinem.uuecxuii,

anze6pauuecrcait, nepe6op 6apuaHtl1oz, zeoMentpuuecxuu, zpacpuuecrcuit, npunteunmb ux a Horbtx no

cpaqLteHulo c u3yr1g4v1"r.u cumya.qunx. i

B noacednesHou )rcu3Hu u npu usytteHuu dpyzux npeb"uemoa' i:

. audennn'b npu peweHuu zadau xapaKmepucmuKu paccv4ampueaevtoit e sadaue cumyaz4uu,

om.rLultubte om pearbHbtx (me, om Komopux a6cmpazupoaanuca), KoHcmpyupoqamb HoBbte cumyaLluu c

l,tdnto-,v smux xapcrKmepucmuK, 6 uacmHocrnLt, npu peueHuu 'sadaq Ha KoHLleHmpm4uu yHumbtgamb

n r,t o n1 H o c I'tl.b G eLL4e c m.G a,'

. peun.mb u KoHcmpyuposamb 3adauu Hct ocHole paccuompeHl,ffi peanbHutx cumyatluii, a

Ko tt t o pbt x t r e t t t pe 6ye n tc n n tou u at u Gbt Ltucr tl nt eruu at il pesyna mam :

.. peLuamb :taoaq.u Ha oqLtJrceHue no peKe, paccMampugafl pcl3Hue cucmeM.br om.cqemQ

Ieomerpu.recKrre Qu rypsr

o Onepupogamb noHnmltnMl[ zeoM.enxpuuecrcux Quzyp;

.1,B6neKam'b,uH'm'epnpem'uposambunpeo6pasoBu6a'mbun(:opuat1utoo2eoJvlempuuec}fi

(tuzypax, npedcmaateHHyto Ha qepmercax,' :
. npu,MeHtltnb ?eo.\4en'tpuuecKue (laxntut dnn perueuun sctdara, G mol4 vucre, npednonaearcLLrux .

H e cKoitbt{o wazoG peu,{eHun,'

c rlopuynupogqmt a npocmefiu.tux cnyqanx caottcmea u npu3HaKu cbuayp,'

. dorcasutga.nlb zeoM.empLtvecKlte ymaepctcdeuun

o anademt, qnawdapmuort rcnaccuelturca4ueil mocKttx Qrzyp (m mpeyzonbHuKog u

u t n t t'tpcxyt on uu t t t;oc ).

B noecedHesHoit )rcusHu u npu u3yveHuu dpyzux npe0Memo6:

. ucnonb306amb c60ucmsa zeo^4empuuecKux Qrryp dnn peweHun 3adalt

npaKmuuecKo?,o xapaKmepa u sada,a u3 cMeJ{HbIx ducUunnuH



Orsoureruur

o Onepupogamb noHnmunMll: pa6eHcm6o Quzlp, paqHbte (tuzyput, pa6eHcm6o

nxpq/?orLbHLtKo6, naparnerLbHocmb npttrbtx, nepneudurcynnpHocmb npnMbN, yzrbt aecrcdy

npnt4br,ttLt, nepneudurcynnp, LtaKroHHan, npoeKt4un, nodo6ue Quryp, nodo1uute fiuzypu4

no d o 6 u ut e nxp ey ? o nbH u.Ku,'

. npuuerLnmb meope.uy 4)aneca u meopen4y o nponopuuoHarbHbtx ompesKax npu

peu.teHuu sadaq,'

. xapaKtnepu3oqamb ffiauvHoe pacnono)rceHue npzuoit u oKpyJttHocmu, deyx

orcpyx:uocmeu.

. B noecedneanofi )tcu3Hu u npu usyqeHuu dpyzux npednemoa:

. ucnoJtbsoqamb omLroueHun dnn peaneuun sadaq, so3HuKanulux s peanbHoil ttcusuu

I4:nrepeuufl LI Bblrlucr.IeHl{fl

t Onepupoganlb npedcmacneHunMu o dnuue, nnouladu, o6teue KaK Benu.LtuHaMu.

Ilpttnennmt (topttynut nnotqadu, o6u€.tta npu peueHuu JvHozoLua?orbrx sadaq, 6 Komopbm He

ece dauruute npedcmarrreHbt flGHo, a mpe1ynm rutrntcneuuit, onepuponamu 6onee tuupoKut4

KotuLtecnllou (topayn t)nuuut, nnoapdu, o6w)ua, rbrqucntmb xapaKmepucmuKu rcou1uruaquit

cluayp (orcpytrcuocmeil u MHo?oyzonuuurcoa) rbrtucmmb poccmonHun uetrcdy Quzypauu,

npuMetuLnxb nxpu?oHovempuqecKue Qopuynu dnn autqucneruuil a 6onee ctro)tHbtx cnyqa.lx,

n.poaodunu 6brltucneHLt.fl Ha ocHo6e pa.BHoseJtuKocmu u pasHococmalneHHocmu,'

. npoaodutnb npocmbte gbtltucrreHut Ha o6u)u.rut'tx merax,'

t (toptrynupolamb npocmeiutue sadaqu Ha Bbtuucneuue dnuu, nnou4adeil u o1brjuoe u

l)cItl0tllt, ttx.

B noecedneeuoit Jttu3Hu u npu u3)lqeHuu dpyzux npednemoe :

. npoeodl,tmb lblltuclterrun tta MecmHocn'lu,'

. npuMeHnmb (topuynut npu gbrLtucneHlffix 6 cMeJrcHbtx yve6uwx npeduemax, a

o Kpy ) tco rc aleu d e il cnteu nlerr bH o c mu

flocrpoexur

. I4so1paacamb zeoMempuqecKue fiuzyput no meKcmosouty u cuMgonbHoMy

onLtcaHulo,'

o ceo6odHo onepuposamb qeptndlcut'tuu uHcmpyMeHmat4u B HecnoJrcLlbtx cttyqanx,

. 6btnorLtfu']'tb nocmpoeHuu nxpey?onbHuKog, npuMeHnmb omdenuruute aemodut

n.octi,tpoeHLru 4uprcynea u nuueitrcoil u npoaodumu npocmeilu,tu.e uccnedola.Hu.fl uucna perueuuit,'

. uso1pmrcanrb munogbre nrocKue Qtuzyput u o1'ueuuue mena c noA4oulbto

np o c nt e t unux ri o M nb to m e p H btx u.H c mpy t4 e H m o 6.

B noecedueauoit )tcu3Hu u npu usyqeHuu dpyzux nped.vemoo:

:



. ldnonHfln'rb npocmeuuue nocmpoeHun Ha .A4ecmHocmu, Heotxoduuwe e peanuuou l

)t(lt3iltt;

. oqeHuganlb pcBMepbr peanbHbtx o6tercmo6 oKpyrcarcu4e?n A4upa

llpeo6pa:loBaHr{s

o Onepupoqamb noHnmue.x4 deucrceuun u npeo1pasoqaHun nodo6un, enademu

npttaucutru nocmpoeHun $uzyp c ucnonbsolaHueA4 deucrceuuil u npeo1pasoeauu?i nododun,

npu.r4eLltLmb norylteHHbre 3HaHun u ondm nocmpoeHuu e cueacuutx npeduemax Lt 6 peanbHbtx

c Lrmy aLlunx 0 Kpy ) t c arc LL| e ?. o MLrp a,'

. cmpoumu $uzypy, nodo1uyn dauuoil, noltbsoqamucn ceoilcmeatwu nodo1un dna

o 6 o auo e a rLua c e oitc me $uzyp,

. npu,r,teHnmb ceoilcmaa demtceuuil dna npoeedeuua npocmeiturux o6ocuoeaHuil :
:

crioucnte $uzyp

B noacedueauoil )ttusHu u npu usyqetuu dpyzux npedmemoe:

. npu"I,tcnntnb ceotTcmca dautreuufi u npuAteHnmb nodo1ue dnn nocmpoeuuu u

B ttt,ttlC.neftU.l,t

Bercropsl r.r KoopAr{Harbr Ha rrJrocKocrt4

o Onepupogamb noHnnlunMu 6eKmop, cytulx4a, pa3Hocmb geKmopog, npousaedeuu.e

BeKmopa Lta qucro, yz.on aetrcdy leKmopaMu, cKannpHoe npousoedeHue leKmopoa, rcoopduHambt

H a mocKocmu, rcoopduHambt le*mopa,'

. Bbtno,,tunmu deucmetn uad geKmopaM.u (cnolrceuue, gbrltumaHue, yMHootceHue Ha

uttc.no), GbrLtucrntnb ct{antpHoe npouseedeuue, onpederflmb B npocmeilutux cnyqanx yzon uecrcdy 
:

6etim.opa.M.u, BbrnonHtnxb pa3nomceHue leKmopa Ha cocmalrfltoryue, npur4eHnmb noryueHHble 'l
':

3HutLun e Qlusurce, nonb3olamucn Qopuynou eutqucneHun paccmonHun uecrcdy moqKaM.u no

LBGecmLrbrM rcoopduuamaM, ucnoJtb3oBamb ypa6HeHufl fiuzyp dnn peuteuun sadau,'

. npttaeHumb geKmopbr Lt rcoopduuamut dnn peu,LeHun zeoMempuLtecKux sa.daq rua

GbrLr.r,tcreHLte dnuu, y?nos.

B noecedneeuou JttusHu u npu u3yqeHuu dpyzux npednemoe:

.L|CnoIb3o6atnbnoH'tmunseKmoposurcoopduuamdnnpeuleHunsadaqnoQusurce

zeozl ctQtu.tt. u dpyzuu yu.e6uut,v nped.ttematt

tr4cropux MareMarnKrt

o Xapaxmepu3olamu ercna.O aaDatou4uxcn A4ame.A4amuKo6 6 pa36umue M.ameM.amuKL. u
a

u.Hbtx LLayLtHt'm o5na.cnteil,' :

. noHu.^/tanxb porb.^4amewanluKu 6 pa3sumuu Poccuu , '

MeroAnr MareMarr{Kr{

o tr4cnon8o6crmb ocHogHbte uemodat doxasamenbcmga. noooodumu doxasamenbcmBo

u 6 brnq.qLrflnlb onpo6 ep)rceHu e,'



. npuueHtnlb ocHolHbre Memodut peuteruun MameMamuuecKux sadau,'

. Ha ocHo1e Man'rreMamltLLecKux 3aKoHoMepuocmeil a npupode, xapaKmepu3ogamb

e c m e mu riy o tipy Jrcanul e ? o M Lrp o u np o u s e e d e uuit uc rcy c c m6 a,'

. npux4eH.ntnb npoctneilruue npozpau4A4Hue cpedcmsa u oneKmpoHHo-

ri o.t4 n yt t uti aquo HLL br e cuc m e Mbr npu p eue Huu .It am e.ll amuq e c Kux s a d a.t

Br,rnycxHllK [oryrrnr Bo3Mo]r(Hocrb Hayqurr,cq s 7-9 KJraccax Arq ycle[rHoro

rrpoAoJrlneuul o6pa:oBaHuq ua yr,rydndHHou ypoBHe

3leu enrsr reo pull MHolKecrB II M areMarra.recKofi JIof I{Kr{

. Ceo6oAHo onepr.rpouarrt rroHrrr4.f,Mr4: MHoxecrBo, xapaKTepr{crrrKr4 MHoxecrBa,

3reMeHT MHo)I(ecrBa, rycroe, KoHer{Hoe v 6ecKone.IHoe MHox(ecrBo, IroAMHoxecrBo,

npuHaAnelKHocrb, BKJIIoT{eHLIe, paBeHcrBo MHoxecrB, cnoco6rl 3a4alve MHoxecrBa;

. 3aAaBarb MHolr(ecrBa pa3HbrMu cnoco6alrz;

. rrpoBeprrb BbrrroJrHeHr,re xapaKTeplrcrullecKofo cgoficrsa MHolr(ecrBa;

. ceo6oAHo onepr4poBarb roHsrr4.sMu: BbIcKa3bIBaHI4e, I4crLIHHocrb I,I JloxHocrb

BLICKa3ITBaHIll, CJTOIKHbIe Ir [pOCTbIe BbICKa3blBaHLrg., OTpHUaHI4e BbICKa3bIBaUUfi;,UCTUHHOCTb LI

Jro)I{HOCTb yTBep}KIeHIj.s. V ero OTpIIUaHI{', Onepallnpr HAA BbrCKa3brBaHutrMrr: H) r4rrLr, He.

Vc,,roenrre BbrcKa3blBaHva (ultnlnrcaryuu);

. crporrrb BbrcKa3bIBarlrfl, c I{crIoJIb3oBaHIreM 3aKoHoB ameOpu srrcxa3rreaHzfi.

B n.orcedneeuoi )ttu?Hu u npu u3yqeHuu dpyzux npednemoo:

. crpor{Tb paccyxAeHns, Ha ocHoBe r4crroJrb3oBaEvfl npaBvn norr{Krr;

. ucrroJrb3oBarb MHoiKecrBa, otteparluu c MHoxecrBaMr.r, ux rpa$uuecxoe

lpeAcraBneHr4e An-fl orrvrcanlafl peaJTbHbrx [poqeccoB u ssrenufr, ilpz peureHr,rr4 3a4a.r Apyrlix

yue6unrx npeAMeroB

rluc.ra

. Cno6oAHo o[epupoBarb [oHqrr4.sMu: HarypanbHoe r{r{cJro, MHoxecrBo HarypaJrr,Hbrx

qucer, uenoe qucJro, MHo)KecrBo IlenbIX rIrIceJI, o6rrxnoeeHnaa 4po6r, IecqruqHa-a 4po6r,

cMeulaHHoe LIHCJIO. paIIHOHanbHOe qVCIO, MHOX(eCTBO paUr{OHanbHbIX rrI4CeJI, I4ppaUI{OHaJIbHOe

LIr.{cJio. KopeHL cretteHIz n, IeilcrelmemHoe qucJIo, MHo}KecrBo AeftcrsureJIbHbIX quceJr,

feoMerp14qecKaq HHTepilperar1tls HarypalTbnr,rx, UeJrbrx, parluoHaJrbHbrx, gefrcrnurelrHr,rx

qI4Cen;

. rroHr{Marb tr o6s.scusrr pa3Hr'tqy Mexqy nosurlzoHHofi kr HenoszuzoHHofi

C H CTEM AM}T 3AIIVCLI I{HCEN ;

. rrepeBo Ar4'rb qvcna us oAHofi crrcreMbr 3arrvcu (cucreltu crll4creHn.fl) e 4pyryrc;

' 3aecs H aanee - 3Harb onpe.qeneHHe noHrrr4r, 3Harb Ir yMerb aoKa3brsaru ceoiicrna (npra:Haxr.i, eclu oHu ecru)
floHrTl,rfl, xapar{TepH3oBaTb cBr3r.r c ApyFr4MH noHrTr4rM14, npeacTaBntt o.[Ho noHtTt{e KaK qacTb ue,'locTHofo
KoivnJreKca, HcrroJrb3oBarb noHrrne il ero ceoi;icrBa npn npoBeAeHrlr4 paccyN4eHuil, AoKa3arerbcrB, peueH14u

3aaaLI.



. AoKa3brtsarb r4 r4c[oJrb3oBaTb ilprr3HaKrl AenLIMOCTLT Ha 2, 4,8, 5,3, 6,9, 10, 11,

cyMMbr 14 npol{3BeAeH]1^fl npu BbIIIOJIHeHI{LI BbIr{IICJIeHVilL U peUeHI4II 3AAa9=

. BbIIIOJIHtrTI, OKPYIIEHHC PAIII{OHANbHbIX I{ UPPAIII4OHANbHbIX IINCEI C 3AAAHHOfi

TOqFIOCTbIO;

O CPABHI4BATb ACfiCTBIITCIII,HT,IC qUCIA PA3HbIMI4 CNOCO6AMH' 
.

. ynopr{Aor{r{BaTb Lr\rcra,3arrucaHHble B BIIAe O6uXHOBeHHOfr. LI AecqTI4r{HOit lpO6v, f

LII,ICJIA, 3AIII4CAHHbIC C ICIIOJIb3OBAHI{CM API4OMCTUI{CCKOIO KBAAPATHOIO KOPH'' KOPHEft CTCICHI4

6o"nrure 2;

. HaxoAr{rs HOI r,r HOK pa3HbrMrr cnoco6aruu u uclIoJlb3oBarb I4x I]pH peIrieHI4I{

., 3aAar{;

'' . BbrrronHrrb Bbrqr4cJreHrT fl, 14 npeo6pasoBa:Hus. nlrpa>reHrafi, coAepxalql4x

Aeficrenre,'rbHble qr4elra) B ToM r{r{cJre KopHI4 HarypanbHtrx crenesefi.

B noecedueanoil )ttltsHu u npu u3yqeHuu dpyzux npeduemoe:

,i rI BbIIIOJIHSTb II OOT,gCHfTb PC3YNbTATbI CPABHEHI4-g PC3YJIbTATOB BbIIII4CJICHI4T4 IIPI4

, pe[reHr{r4 [paKTuqecKr4x 3a4ar{, B ToM r{r,rcre npu6:ruNeuHEIX BblrructleHl{it, ucnonmyfl p&3H',ie

r; clIocoObl cpaBHeHI4I{;

. 3A[I4CbIBATb, CPABHIIBATb, OKPY|N'Tb ,III{CJIOBbIC AAHHbIC PCANbHbIX BCJII{TIIIH C

. . . cocraBrflTb Lr oueHr.rBarb pa3HbrMrr cnoco6auu r{r4croBble BbIpa)KeHI4fl. trpur peIxeHI4I4

npaxrl'rqecKr4x 3araq v 3aqav I{3 Apyrl4x yqeOHbIX rlpeAMeroB

. ToxqecrBeHHr,re flpeo6pa3oBaHltfl

. Ceo6oAHo onepr.{poBarb rtoHqrr4.flMr4 crerreHa c rIenbIM u 4po6urna [oKa3areneM;

. o BbrrorHqrb AoKa3areJrbcrBo ceoftcre creneHl4 c IIeJIbIMI4 kr Apo6ultl,ttt

noKa3aTentMII;

. olepupoBarb roHqrHsMr4 (OAHOqJIeH), (MHO|OLIJIeH), (MHOrOqneH c onuofr

nepelreuHofi>. (MHofoqJIeH c HecKonbKllMH rIepeMeHHbIMI{), roe$$uqraeHTbl MHororIJIeHa, 
:

1

(cTaHAapTHa'I3aIIVcbMHofoI{neHa),cTeIIeHboAHoqIeHaI4MHo|oIIJIeHa;

. ceoSoAHo BnaAerb npr{eMaMu npeo6pasoBaqus. qenblx Ia 4po6uo-palluoHanbHblx

errpax<euufr;

. BbIIroJTHflTb pa3no)r(eHtre MHofoqJreHoB Ha MHo)KIrreJIr'I pa3HbIMI{ cnoco6auu, c

H c lr o Jr b 3 o B aH ri eM xo l,16 nu au I'tli p as I ra u H rx npu €na o n ;

. r4crro:rb3oBarb reopeMy Brzera H reopeMy, o6paruyro reopeMe Brlera, An.f, floucKa

xopHefi KBaAparHoro rpdxvleua v [nfl perueHli.f, 3aryarr, B ToM r{ucre 3a\aq c napaMerpaMv Ha

ocHoBe KBanparHoro rpexvleua:

. BLIIIOJiIH'Tb neJIeHIIe MHOfOqJIeHa Ha MHofoIIJIeH C OCTaTKOM;

. AoKa3btsarr ceoftcrBa KBaAparHbIX KopHefi u ropHeft c'rerrerrr n; 
a



":- . BbrrroJrnxrr npeo6pa3oBaHr4s BbrpaxeHr.rfi, co4eprraull4x KBaAparHEIe KopHI'I, KopHI4

crefiel-rr4 n;

. o ceo6oAHo oilepnpoBarb IroHgrI4qMI4 (Tox(AecrBo), (ToxAecrBo Ha MHoxecrBe),

(rolI{AecrBeHHoe npeo6pa:oBaHI4e )) I

. BbrrroJrHrrrb pa3nr4r{Hbre npeo6pa-:oeauus BbrpaxeHuft, co4epxtaqlrx MoAynIr.

, B noocednesuoir )ttu3Hu u npu usyqeHuu dpyzux nped"uemoo:

. BbrrroJrurrr npeo6pa3oBaHu-s u Aefrcrsus c 6yreeuHuMl4 BbIpaN(eHLrflMt4, r{HcroBI'Ie

r r<o:$cpnuueHrbl Koropblx 3all{caHbl B craHAaprHoM BaAe;

: . Br,rrorHsrb npeo6paso Balr4fl. paur{oHanbHbrx nupaNeHnfi [pI4 perrleHlru sailaq

*,- 
Apyfl4x yqeOHbIX [peAMeroB;

:- o BbrrroJrHrrb npoBepKy rrpaBAonoAo6ras $u:uvecrux LI xI4MLIqecKI{x Qopir,ry:r ua

. ocHoBe cpaBueHr4s pa3MepHocrertu eaneFlrHocreil

; YpaBHeHIrfl r{ HepaBeHcrBa

o Ceo6oAHo orrepr4poBarb iloHqrr4{MI4: ypaBHeHI4e, HepaBeHcrBo, paBHocrIJILHbIe

ypaBHeHr{fl rt HepaBeHcTBa, ypaBHeHrre, tBJl_fiIouleec.s cneAcTBI4eM Apyfofo ypaBHeHl{fl,

ypaBHeur{.r[, paBHocrrnbHbre Ha MHo)r(ecrBe, paBHocr.rJrbHbre rrpeo6pa:oeaHrax ypayueuuit;
'; . pe[rarb pa3Hbre Br4AEr ypanueHufi ].r HepaBeHcrB H I4x cucreM, B ToM r{rIcJIe

HeKoropbre ypaBHeHr4fl 3 u 4 creueHefi, 4po6Ho-paul{oHanbHble I4 lrppalll4oHanbHble;

j . 3Harb reopeMy Buera Anq ypaBHenrafi crenenl4 BbIIIre nropoit;

. rroHrrMarb cMbrcJr reopeM o paBHocr4rrbHbrx r{ HepaBHocIrJrbHbIX npeo6pa-:oBaHlrsx

- ypaeHeuufi u yMerb I{x AoKa3blBarb;

.. . BNAACTI, PA3HbIMI,{ METOAAMA PCIIIEHI{tr YPABHEHUI,{, HCPABEHCTB 14 LIX CI{CTCM, YMCTb

esrSuparr Mero4 peureHr4q r.r o6ocnoerrnarr csofi nu6op;

. IIC[OIIb3OBATb MCTO.q I{HTCPBANOB AI-g PCIXCHI{' HEPABEHCTB, B TOM TII4CIE APOOHO-

na uuori aJr bH bix r4 Bxrx)Lraloulfi x e c e6fl i4ppalluoHanlHble Br,Ipar(eHl4s ;r*'

. o peuram alre6paaqecKrre ypaBHeHr4fl r{ HepaBeHcrBa v r{x cl{creMbl c rlapaMerpaMl4

''. aLrre6pauuecKl4M 14 rpacpuvecrrrM MeroAaMIr;

, . BNANETb PA3HbIM}T METOAAMIT AOKA3ATCJIbCTBA HCPABCHCTB;

t; peuarb ypaBHeHr{fl B IIerbIX r{ucnax;

. Ii3o6panrarb MFrolKecrBa Ha rllocKocrn, 3a4aBaeMble ypaBHeHr{qMI4, HepaBeHcrBaMI4

,. " lt lix CI4CTCMaMA.

. :"":::::#.'::"',#:;'::':::":,::::::',':'::::"n{br npu perreH'r4 3arar1

J." .,, Apyfl4x yrleoHblx [peAMeroB;



. BbIrrOJIHtTb oUeHKy rIpaBIoIIoAo6I4t pe3ynbTaToB, [OnyqaeMbrx npr4 perrreHr{r4 
f

pa3nfir{Hblx ypaBHeH}IR, HepaBeHCTB II IIX cLIcTeM rrpr4 pellle]F^ukr 3ailas ApyrHX yrre6Hbrx

rpeAMeToB

' cocraB|IflTr, u pelxaTb ypaBHeHI{t LI HepaBeHcTBa C IIapaMeTpaMLI npu peIxeHI{I,I

3aAari Apyfr{x yqe6Hbrx npeAMeroB;

. cocTaBntTb ypaBHeHL{e, HepaBeHcTBo r4rrtt ux cI4cTeMy, onr4cbrBaroque peanbHyro

cl4Tyauzrc Hna [pr{KnaAHylo 3a\aqy, uHTepnpeTr4poBaTb nonyqeHHbre pe3ynbTaTbr

(Dynrcqlru

r Ceo6oAHo onepl4poBarb noHtrll-flMl,r: 3aBvcrrMocrb, $yHKllnoHaJrbHar 3aBr4cr4Mocrb,

3aBmcr4uafl I'I He3aBl{cuMas IIepeMeHHLIe, SyHxqux, ciloco6br 3al.a]Hrrs. SyHxqr.u, apryMeHT 14

3HaqeHHe $yHrqIau, oSlacrt oilpeAeneHl4-s u MHoxecrBo 3HarreHr4r Syurqnn, Hyln $ynrquu, 
:

npoMexyTKI43HaKoIIocTo'HcTBa'MoHoToHHocTI,@yrrrquu,uau6o:rrureeuHaI4MeHbIIIee

3HaLIeHI{{, qerHocrr/Heqdrnocrr SyHrqrzra, nepr4oAr4qHocrb SyHxquu, rpa$ur $yurqau,
BepTI4KanbHa-g, fOpI43OHTarTbHa.fl, HaKJIoHHaq aCI4MilTOTrr; rpa$nx 3aBvCI4MocTII, He ruffOqefiCa

cpyHxquefi,

. crpollTl rpacpuxri {yuxqafi: .rruHefiuofi, rea4paruvnofi, Apo6Ho-naHefiHofi,

creneHnofr [pI4 pa3Hbrx 3HaqeHuqx floKa3arerlt creireHlI , y =lxl;

. t4crloJlb3oBarb npeo6pa:oBaHus. rpa$ura $yuxqzu y = -f (r) Anr rrocrpoeHr{t
:

rpa$v r<on $ynxqnfi y = af (kx + b) + c ;

. aHaJrr43rrpoBarE, csoficrea $yHxrlufi Lr BprA rpa$rzxa B 3aBr4cr4Mocrr4 or [apaMerpoB; 
::. ceo6oAHo onepl4poBarb rloH.srr4flMr4'. trocneAoBarerrbHocrb, orpaHl4rreHHas i

rlocneAoBareJlbHocrr,, MoHoroHHo Bo3pacrarorqax (y6rre arcn\afl) rrocneAoBareJrbHosrb, npeAen "

ilocJIeAoBareJrbHocrr4. apncpverrzrrecKafl npofpeccl4q, reoMerpvqecKar npofpeccr4r,

xapaKrep14crrrrlecKoe csoficreo apu$veruuecxofi (reonaerpuvecxofi) [porpeccr4r4;

. hc[oJIb3oBarb MeroA MareMarr{r{ecrofi r{HAyKurru rnfl Br,rBoAa $opnryn,

AOKa3aTenbcTBa paBeHcTB 14 HepaBeHcTB, pe[reHrrf 3a\aq Ha Aenr.rMocTb;

. r4ccreAoBaTb [ocneAoBareJlbHocTl4, 3aAaHHbre peKyppeHTHo; 
].peUIaTsxolr6uuI4poBaHHbIegaIaqvHaapzsir,teruvecKyIov|feoMeTpuqecKyIo

n pof pecc1414

B noacedueonou )ttuTHu u npu u3yueHuu dpyzux npedmemoe:

o KoHCrpylrpoBarb r.r uccneAoBarr @yuxquu, coorBercrByrorqxe peanbHbrM npoqeccaM .:
.1

u flBlre+afrM, HHTeprperlTpoBarb nonyqeHHbre pe3ynbrarr,r B coorBercrBr4r4 co cnequsnxofi 
:

r4ccneAyeMof o rrpoqec ca r4rrv flBIre]Hufl;

. HcfIoJIr,3OBaTb rpa$uxu 3aBr4cr4Mocteit I'Irn r4ccJreAoBaH]1.s, peurbHbrx [poqeccoB 14

xereHlai:



. KoHcrpyr4poBarb r.i r4ccneAoBarb oyHKr\vtur rrpu peueHI,II4 3a\aq .4pyfl4x yrredHblx

ilpeAMeToB, r4HTeprrpeTr4poBaTr, nonyrreHHbre pe3ynbTaTbl B cooTBeTcTBr4r4 CA CIeUI4oI4X rfi

yLreoHofo [pelMera

CrarucruKa I{ Teopus BepoqrHocrefi

. Ceo6oAHo o[epupoBarb iloHqrr4sMr4: cro:r6qarue I4 KpyfoBble AliafpaMIrau, ra6:ruqst

AaHrrbrx, cpeAHee apu$uerzuecKoe, Merr4aHa, uau6omuee 14 HaLIMeHbIUee 3Har{euna nu6opxu,

pa3Max nsl6opxtt, Alrcnepcr4r r{ craH4aprHoe orKJroHeHI{e, cr'yuaftuax pI3MeHr-II{Bocrr,;

. Bbr6r{parx sau6otee yAo6uuit cnoco6 rpeAcraBneHur ran0opuarJnrl, aAexsarHHfi ee

ceoi4crgav H rlenflM aHanv3a

' . BbIrIIicJTf,Tbrrr4cnoBr,IexapaKTeprrcrl4Kl4nsr6opxu;

. ceoSoAHo oflepupoBarb rtoH.srurMu: Saxropua:r qI{cJIa, [epecraHoBKl{, collera:e'nfl, u

pa3Mer{eHl4.s, Tpeyfonrnur< llacxa:rx,

. ceoSoAuo onepupoBars fioHrrr4trMrr: cryuafiuufi orIbIT, clyuafiuufi nnt6op,

acrrbiraHue, 3neMeHrapHoe c:ryuaftHoe co6rrrue (ucxog), KraccuqecKoe onpeAeneHl4e

Bepo.qrHocrIa c.nyvafiHoro co6rrrru, o[epaur{H HaA cryvafinurru co6rIru.s\d14, ocHoBHbIe

,,- xon6nnaropHue $opuy:ru;

. cno6oAno onepupoBarb rtoH-sruflMH'. cnyvafiurtfi orIbIT, cryuafiHufi nu6op,

r{cnr,rraHr.{e, 3reMeHTapHoe c:ryuaftnoe co6urue (ucxo4), KJlaccuqecKoe onpeAeneHl{e

BeporrrHocrr{ c:ry.rafiHoro co6rrtul, orreparlan HaA clyuafinuntn co6rrrz.f,x4z, ocHoBHbIe

xoraSnuaropHue Sopuynu;

. 3Harb nplrMepbl clyvafrHr'lx BeJII4qI{H, Lr BbIqIrcJLf,Tb Ltx crarlrcrlrr{ecKlre

xaparfl eJlilcT14Ka:

. r{cnorb3oBarb 4lopvynsr rov6unaropr4Kr4 trpl4 peIxeHI4H xolr6ranaropHblx 3aras'

pelxaTb 3ailal.Iv Ha BbITIZcIeHLIe BepotTHocTII B TOM lIlrCJIe C I4CIIOJIb3OBaHI4eM

t|loPuY-tt.

,, "."";J:::;:'::;";:;:":r::::':::;"":::' 
,.BrreHH,x cn.c.60na

aAeKBarHbINt ee ceoilcrBaM Lr qenu rlccne AoBar'krfl;

r aHanr.r3r4poBarb tr cpaBHr{Barb crarr{crur{ecKue xapaKTepI4crI4KH nrt6opox,

nonyrleHHbrx B npouecce perueHur npurla4Hofr 3aLastr, r43yqeHvs. peanbHoro frBIrertlfl,

peuleHa.fl 3araeu a3 Apyfux yue6usx npeAMeroB;

' . oqeHuBarb BeporrHocrb peanbHbrx co6urnfi u sereuuit B pa3nHqHbIX clrryalll4.f,x

TeKcrosbre 3aAaqLI

. Peruarb npocrbre a cJrox{Hbre 3alaqlvr, a raKx{e 3alLaqv rloBbllrreHHofi rpy4Ho crvr rr

BbIAeI-flTb IrX MaTeMaTLIqeCKyIo ocHoBy;

' ' . pacno3HaBaTb pa3Hble BITA6I Ir TI4rIbI 3AAAq;
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. HC[OJrb3OBaTb pa3Hbre KpaTKIle 3arvclt KaK MoAenil TeKcToB cJIo)I(HbIX 3AAaq V 3a4aq

iloBbrrrreHHofi cnoxHo crr4 trnfl. rlocTpoeHr4r rrorrcKoBofi cxeMbr r4 perrreHrr s. 3alaq, Bbr6r4paTr,

lrr{ManbHyro Anr paccMaTpr4BaeMofr B 3aAar{e ckrTyar\rrl4 MoAenb TeKcTa 3aI.aqu; 
.

. pa3lr.rqaTb MoAenb TeKcTa 14 MoAenb perrreHr4r 3aI.a-c.v, KoHcTpylipoBaTb K oAHofi

.. MOIenI{ pe[IeHI4t CJIO]I(HLIX 3a\aq pa3Hble MOAenU TeKCTa 3AIarlLr; 
j

. 3Harb r4 rrprrMeH{rb rprr c[oco6a trorlcKa perxeHlr.f, 3al.aq (or rpe6onanvs.K ycnoBr4ro I
.l

14 or ycnoBzx x rpe6oBaHr4lo, xov6uHupoeauHufi); ::

: : ff#ffi"ffiffi;;ffi;ffi#J;#br'fpa*.cxeMbr;
' . yMerb err6upam orrrr{MaJrbHrrfi uero4 perxeHu-a 3a4aqn }1 oco3HaBarr nu6op

MeTOAa, paccMaTpaBaTb pa3nrrqHr{e MeToAbr, Haxo.qr.{T6 pa3Hbre pelxeHr{r 3ailaqh, ecJrr4

BO3AiiO)ItHO:

. aHarr43r4poBarb 3arpyAHeHus. Trpv pe[reHr4r{ 3a4al{:,

o BbrrrorHqrb pa3nr4r{Hbre [peo6pa-:onauuq [peAnoxeunofi 3alia:c'r4, KoHcrpyrrpoBarb

HoBbre 3anaqv ra:4aHuofi, B ToM qr4cJre o6parHue,

. rrHTepflperrrpoBarb Bbrrrucr]rreJrbHbre pe3ynbrarbr B 3aAarre, 14 ccJleroBarb it
nonyr{eHHoe pemeHr4e 3a4a9v"

. u3MeHflTb ycnoBr{e 3ailaq (roruvecrneHHbre r4rrr4 KaqecrBeHHbre 4aHHue),

r,Iccr'IeAoBarb Ir3MeHeHuoe npeo6pa3oBaHHoe ;

. aqarrLr3rrpoBarb BceBo3Mox{Hbre cr4Tyarlupr B3ar{MHofo pacnono)KeHr,rr 4eyx o6rerroe

H r{3MeHeHLre ux xapaKTepncrr4K npu coBMecrHoM ABrDKeHuvr (crcopocrr, BpeM.f,,

paccrorHr.re).npu pe[reHr{e 3aAarr Ha ABr{)r{eHrre AByx o6rexroe KaK B oAHoM, TaK r{ B

npoTr4BonoJro)KHbrx HanpaBneHr{.f,x, KoHcTpyr4poBaTb HoBbIe avTyaw4l4 Ha ocHoBe [3MeHeHuq

ycloeuft 3a4arilr [pri AB]D(eHr4r4 no peKe;

. I4CCICAOBATb BCCBO3MO)I(HbIC CUTYAI\ULI TIPU PCIXEHI{I{ 3AAAq HA ABH)I{CHI4C TIO PCKC,

paccMarpaBarb pa3Hbre cr{creMbr orcuera,

. peuarr pa:uoo6pa3Hbre 3ap.aqr4 (Ha qacrrr);

. peuars ra o6ocHoBr,rBarb cBoe pelreHue 3aAarr (nu4elrrr MareMarr4r{ecKylo ocnoey) l

Ha Haxox(AeHue rracrr4 v^ucra u qvcra tto ero qacrr4 Ha ocHoBe KoHKperHoro cMbIcJIa apo6u;

. o6:sscHflTb r4reHTwqHocrb gara-c. pa3Hbrx rr{rroB, cBt3brBarorqplx TpIr ee,rzuuHst (Ha

pa6o-ry, Ha [oKynKr4, Ha gezx<eune). Bbrgenrrb 3Tr{ BeJrnr{krHbr 14 orHoIrIeHIrt MexAy HI4MV,

rrplrMeHqrb r4x npn peureHr4rr sana.u, KoHcrpyupoBarb co6creeHHble 3aAaq yKa3aHHbIX TI{noB;

.B]TaAeTbocHoBHbIMIIMeToAaMIIpeIxeHIzg'3aAaII'HacMec!I)cIIJIaBbI,KoHueHTpaIII4I4'

acnoJrb3oBarb rrx B HoBbrx cr4Tya\llflxro orHorleHrrro K u3yrreHHblM B rlpoqecce o6yveuux; .

. perxarb 3ara.uv Ha [porIeHTbI, B ToM qr4cJre, cnoxHble npoIIeHTbI c o6ocnosaHllc\4,

14cnonb3y-s pa3Hbre cnoco6sr:
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. pellarb rou4r{ecKrre 3aila.uv pa3HblMrr c[oco6aMl1, B ToM r{rIcJIe, c AByM.fl 6lorcarrau u

c rpeMr S,roxartn AaHHIIX c noMolJlr,rc ra6:rr'rq;

. pemiir.b 3anaLrtl ilo rou6uuaropuxe v reoppll4 nepoaruocrefr Ha ocHoBe

UCfrO J'tb3 OBaHI4 q LI3yrIeHHbIX MeTOAOB n O6OC H OelIBaTb peIXeHI4e ;

. peUIaTb HSCJIOXH6IS 3aAarII4 nO MaTeMaTI4r{eCKOfr CTaTLICTIIKe;

. oBJIaAerr, ocHoBHbIMr{ MeroAaMH pellteHu-s crox{ernblx 3a!.ar7'. apn$Merl4alecKHfi,

anre6pauqecKr{r.r, nepeSop Bapr{aHToB, feoMerpl4qecKl4fi, rpa$I4r{ecKufi, npnueHqrb Irx B HoBbIX

rro cpaBHeHulo c I43yqeH HbIMII CI{TyaIIU.t{x.

B noeceduerHoii JtcusHu u npu u3yqeHuu dpyzux npedMemor:

' o KoHcrpyupoBarb HoBL,re Anf, Aassofi 3allaLrLr 3aAaqHble curyarJur4 c yuerou

peanbHbrx xapaKTepucTr4K, B LTaCTHOCTII, [p].I pemeHI4LI 3AAaq Ha KoHueHTpaIII4I{, yqUTbIBaTb

rrjloTHocrb BeruecrBa; perxarb tr KoHCTpyr{poBarE 3a4alqrr Ha ocHoBe paccMoTpeHu-s peanbHblx

c[ryaui{i{, B Koropr,x ue rpe6yerc-s ro.{Hrrfi BEIrI?IcJII{Tenrnlrfr pe3ynbrar;

. perxarb 3allaqir4 Ha ABrixeHr4e rro peKe, paccMuTpvBas. pa3Hr,Ie cucTeMbl orcuera;

o KoHoTpyr{poBarb 3aAaLiHbIe cvryarryrr4, npn6luxeuurte K peanbHoil

AeficrenrerbHocrlt

f eouerpuqecrrre r[urYPrt

. Ceo6onHo onepupoBarb feoMerpr4qecKlrMtl roHflTI4-trMIz IIpu peIIIeHnu 3a\aq 14

npoBe4eHI4u MareMarnqecKux paccyrx4eHuii ;

. caMocro-srerbHo cfoprrly:lapoBarb onpeAeIreHLrA reoMerpl4qecKl4x Suryp, BbIABHrarb

fr4nore3r;r o HoBbrx caoiicreax r4 rrpr43HaKax feoMerpl4rlecKux $zryp u o6ocHosblBarb I'IJIIZ

olpoBepfarb r4x) o6o6ulart rinrr KoHKperl43rrpoBarb pe3ynbrarbl Ha HoBbIe KJraccbl Qutyp.

rUtoBoAHTb B Hec;rolr(Hbrx cryqaflx xraccuSuxauflIo S".yp no pa3nur{HbrM ocHoBaHpIsM;

. r.rccreAoBarb rrepre)Ku, BKrroqaq rou6uuaquu 4tayp, ll3BJreKarb'

r.rHTep[peTl{poBaTb u npeo6pa:oBElBarb uH$opl,raUulo' npeAcTaBneHHylo Ha rIepTe)Kax;

o peilIaTb 3aila:qv feoMeTpllqecKofo coAepxaHut, B TOM qHCJIe B CkITyAl\14-sX, KOfAa

anroprrrM peureH1lfl He cneAyer gBHo r{3 ycnoBl4rt, BbIrIoJrHqrl Heo6xoAI4MbIe Ant pelxeH'{q

3aAalrr4 AorronHuTeJrbHbre [ocTpoeHuq, zccJIeAoBaTb BO3MOX(HOCTb rIpI4MeHeHIrt TeopeM 14

$opuyl Anq peuleHwfl' 3ag.a.u;

o $opuynprpoBaTb I{ AOKa3brBaTE, feoMeTpr{qecKHe yTBepx(AeHHt.

B noecedneonoi JK'u3Hu u npu u3yqeHuu dpyzux npednemoe:

. coolaBtlqrb c r4crror'It3oBaHLIeM ceoficre feoMerpuqecKl{x Orryp MareMarl4qecKl4e

MOAenH Anr peureHr4e. 3anas [paKTr4rrecKofo xapaKTepa b 3a!.aq I43 CM9XHbIX AHCIII4nJII4H,

[ccIeAOBaTbnonyqeHHbleMOIeJII{14I{HTepIIpeTI{poBaTbpe3ynbTaT

OrHoureHuq

o B,ra.nerb roH-flTHeM orHorrleHrTt KaK Me)KrIpeAMerHbIM;
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o cBoSoAHo onepupoBarb roHrrr4sMr4: paBeHcrBo OIaryp, paBHbIe $urypu, paBeHcrBo i
'

TpeyfonbHr{KoB, rrapannelr,HocTb rrprNibrx, nepIIeHAI4KynSpHOCTb IIpflMbIX, yfnbl Mex(Ay ,

rrprMbrMr4, nepneHAr{Kynflp, HaKJroHHar, rrpoeKulrr, noAo6Ize 0u.yp, noAo6Htte $uryptr,

noAoSsrre rpeyfonbHIiKI4;

o ricfioJrb3oBarb ceoficrea noAo5u.f, r4 paBeHcrBa SIaryp trpte pelxeHrr4 sara-c,;

. IIOJIb3OBATbCq CUMMETPI4{MII IIPI4 PCIIICHHI,I 3AAA{ IICPCHCCTI4 E NPCO6PA^:OBAH:1Ifl..

B noecedneeuoit JItu3Hu u npu usyqeHuu dpyzux npedmemoe:

.ucIIoJIE,3oBaTboTHoIIIeHI{trn,nfl[ocTpoeHI'{qI4I{ccJIeAoBaHI{'MaTeMaTI4IIecKI,IX

uoAelefi o6:beKros peanrHofi xI{3Hr{

' I4:iuep eHntr v B[,IqlrcJreHlrfl

. Ceo6oAHo olepupoBarb rroHrrr4flMr4 r,rrr4Ha, rIJIoIrIaAb, o6:seu, BeIrv.qlrna yrna KaK i
BCIXTIUHAMII, I{CfIOJIb3OBATb PABHOBCNUKOCTb I{ PABHOCOCTABJICHHOCTb NPI4 PCIIICHI{I4 3AAAq HA

Bbrrrr4cJreHHe, caMocro-srerbHo iloryrrarb rr r4crloJIb3onam $opuynbl rnq BbIqLIcJIeHIrii nnoulaAefi

u o6'senroe $r.yp, ceo6olHo olepfipoBarb rirr4poKl4M Ha6opotr $opuy:r Ha BIITILIcJIeHITe rIpH

pe[reHi,u{ cJro}r(Hr,rx 3aila*, B roM qr4cJre v 3ailaq Ha BbIqr{cJIeHI{e B xou6nuauuqx oKpyxHocrl4 I4

rpeyfonbHllKa, oKpy)t(Hocrll r.r uerHpexyfoJrbHr4Ka, a TaKx(e c npuMeHeHHeM TpI4foHoMeTpIIV;

. caMocrorrerrbHo dlopuy-ruapoBarb fr4rrore3br u npoBeptrb I4x rocroBepHocrb.

B noecedueanoii ilcLt3Hu u npu u3yqeHuu dpyzux nped.uemoo:

. ceo6oAHo orepupoBam Sopvry:ravu [pr4 perreHrzl4 3araq B Apyrnx yue6urtx

npeAMerax v ilpu npoBeAeHr{z ueo6xoAlzMbrx Bblrll4c:reuufi n pea:nHofi xtIr3HI4

flocrpoeHun

. OnepupoBarb rtoH.srueM Ha6opa oJreMeHToB, onpeAenqrcul4x reoMerpur{ecKylo

rpr.r rypy.

. BJraAerr ua6opol,t MeroAoB rlocrpoeHl4fi qlzprcy;renr vI mauefirofi,

. IIPOBOALITb AHAJILI3 II PEANI{3OBbIBATb 3TATIbI PEUICHI-I-S 3ATAq HA NOCTPOCHI{C.

B noccedneeuofi )Itu3Hu u npu u3yqeHuu dpyzux npedmemoe:

. BbIIIOIH'Tb IIOCTPOCHI{' HA MCCTHOCTI{;

. oueHxBarb pa3Mepbl peanbHrrx o6:semoB oKpyxaloqefo MI{pa

IIpeo6pa:roBaHHfl

r OnepnpoBarb ABr4)KeHr4sMu v npeo6pa^:oBa:r^r4fll.r':r' KaK Mex{npeAMerHbIMIz

ItolltT}1lr{MI{;

r onepupoBarb rroH.flrrreM ABrrlKeHr4s u npeo6pa:oBaHu.s noAo6Iaq Arq o6ocHonauufr,,

ceo6oAHo BnaAerE, npr4eMaMr4 nocrpoeHr4x Suryp c noMonlbro AsuxeHufi rz npeo6pa^:oBaHl4q

n oAo 6u s. a TaKlr(e xOnt6uHaqufl MI4 ABII )KeHufi , 4nnxt enufr. u npeO6pa:o uanufi

. ficrrorb3oBarb ceoficrsa 4nr'r rxenufi pr npeo6pa-:oeauuft ilnfl rrpoBeAeHl4.f,

o6ocgoeaHr.rq ri AoKa3areJrbcrBa yrBep)r(AeHIafi s reoN{erplar u Apyrlzx yue6Hlx rlpeAMerax.



B noecedHeeHofi )rcu3Hu u npu usyqeHuu dpyzux nped"uemoe:

. npr4MeH.rrrb cnoficrea 4nuNeHzfi tr npuMeH-flrb noAo6ue ilnfl uocrpoeuufr vr

ettqucreHL{ft

Bercropnl [I KoopAIrHarbI Ha rr!'rocKocrlr

o Ceo6orHo onepr4poBarb iloHfl'rrrflMtr BeKTop, cyMMa, pa3Hocrb BeKTopoB,

npor{3BeAeHue BeKTopa Ha lrr4cJro, cKanrpHoe [por43BeAeHrre BeKTopoB, KoopAr,rHaTbr Ha

ITJIOCKOCTr4, KOOpAr.rHaTbr BeKTOpa;

r Brarerb BeKTopHbrM H KoopArrHarHbrM MeroAoM Ha rrJrocKocru ilnfl, petueHlls 3aAaq

Ha BbITIIiCJIeHI{e 14 AOKa3arenbcTBa;

. . BbI[OIHqTb C NOMOUT,IO BEKTOPOB I4 KOOPAI{HAT AOKA3ATCJIbCTBO I{3BCCTH6IX CMY

reoMerpuqecKux $arron (cnoficrna cpeAHr4x Ituuuit, TeopeM o 3aMer{arerrbHbrx rorrKax u t.n.) u

n onyrrarb HoBbre ceofi crea r{3BecrHr,rx S".yp ;

. rrcrroJrb3oBarb ypaBHeHrT-rr Ouryp .4m perxeHus.3ailaq Lr caMocrorrerbHo cocraBr.srb

ypaBHeHur orAeJrbHbrx rnocKr{x $"ryp.

B noecedueanou JtctttHu u npu usyqeHuu dpyzux npeduemoe:

. HcrroJrb3oBar; rtoH{Tus BeKTopoB 14 KoopAr{Ha't Ans. pe[reHr,rs 3a4a\t no $u:ure,

reorpa$nu r.i Apyn{M yveSHnrna rpeAMeraM

l{cropna MareMarr.rKrr

. llosuuarb MareMarr4Ky KaK crpofo opfaHlr3oBaHHyro cr4creMy HayqHbrx 3nauuit, u

LiacrHocrr4 Bna4erb llpeAcraBneHvflMpr o6 aKcI{oMarI,IqecKoM nocrpoeHl4l4 feoMerpnl4 kt

ll epB].r r{H brM14 IIpeAcTaBJreHrrrrMli o HeeBKnr.rAoBbrx reoMeTpHrx ;

. paccMaTpr4BaTb MaTeMaTr{Ky B KoHTeKcTe LrcTopvll pa3Br4Tr4s, rJuBkrnv3a\r4Lt 14

H c r o p r{ H p asBr4T 14 fl . :uay :r'Lr, rr o H rrM arb p o n b M areM aruKu B p agBu'tv:'r P o c c z u

MeroAu MareMarrrKr{

. B;raAerr, 3HaHrrflMrl o pa3nLIqHbIX MeroAax o6ocHonann.g MareMarr4qecKr4x

yrBepx{AeH wfr. v. cawo croqrerbHo ilpv MeHqrr' ux ;

. BJraAerb rr4rTorrofueft zahau r4 rroJrb3oBarnc-s sroil Tr.rnoJrorr.refi. npw nsr6ope MeroAa

perreHH.rr;

O XAPAKTCPI43OBATb NPOH3BCACHI4fl I,ICKYCCTBA C YVCTON,T MATCMATIIIICCKI{X

3aKoHoMepHocreil B nplrpoAe, ncrroJrb3oBarb MareMarl4rrecKlae 3aKoHoMepHocrl4 B

caMocTosTenbHoM TBoDqecTBe.

@opilmr oprannsauuu o6pagonare:rr,Horo npoqecca

OcHoeHag cpoptra opfaHr{3auaa yve6uoro rpoqecca - ypoK. B n:raHupoBarupr yue6uoro Mareprrana,

raKlr{e B 3aBucr{Mocrri or uenu ypoKa r4crronb3yrorc.f, cneAyloruue runbl ra Sopnau npoBe.{eHl4t ypoKoB:

- ypoK r43y\leHLrfl 14 [epBur{Horo 3aKpellre:,:.trs. snaHufi (ypox-:rercqnx);

- ypoK 3aKperlneHl{q HoBbIX zuanuiz u ertpaOorxu yuenufi
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- ypoK o6oSueuaq LI cucreMur4sarJlrr4 3]Ha]F^]/^fr, (ypor<-npaxrliKyM);

- ypoK rpoBepKH. oIIeHKt'I Ir KOHTpOns 3Ha]Hufr'

- ypoK KoppeKul4li 3]Ha]l]^trfr;

- KoM6IiHspoBaHHbIft YPOK;

- y p o K rrpr{M eHeHI4 s. 3HaHLrfi. (yp or<- u c cleAoBaHI'Ie )

- ypoK B dropMe copeBHoBaHr4i4. v Lrfp

Mero.qrr u Oopltr,t o6)rqeuu.s:

- 3r'reMeFrrbr Ar4aJIO f OBOfi , urpoBofi , npo6leuHofi TexHoJr orLri4';

- 3JreMeHTbI pa3BlrBalouefo o6yq eHwfl.;

- lqa1ror, 6ecega, npoS:renurrc 3a1aHus* Ha6nIoAeHI{e, paccKa3, BbIIIorHeHHe rBopr{ecKl4x pa6or,

)/[pa]r(Fre]ruq, rrllaKTi4KyMbr, pa6ora c reKcroM) pa6ora c LIrnrccrparI,IBHbIM Marepl4anou, pa6ora c

aJ,rropr.rrMaML{, pa6ora c ra5:rurlefi, TpeHrrHr, flpoBeporlHble, KoHTpoJIbHbIe pa6orbl, pa6ora c yqe6HI4KoNl,

cfpouranlnrrfi orpoc, pa6ora c o[opHbrM MarepI4aJIoM, pa6ora co cnpaeovuofi lvreparypofi,

pa3 Hoo Spa3Hbre BI'{AbI CaMOCTO.sTeJIbHbIX pa6or.

1.6 Mecro yqe6Horo rlpeAMera B yrrebHoM rIJraHe.

BasHcHufi yue6Huii (o6ufeo6pasoeare.nruufi) IIJIaH Ha ll3yr{eHue MareMarI4KIr B

ocHoeHofi urKo.1re orBoIr4T 5 yue6Hux LracoB B HeAenIo B TeqeHHe KalKAoro ro4a o6yueHkrfl,

Bcero 850 yporon.

CorlacHo 6asncuouy nnaHy s 5-6 KJraccax lr3yqaercf, npeAMer <Marelrarraxa>>, n 7-9

KJraccax [apaJrnenbHo H3yr{arcTct npeAMertt < A:rre6pa) u < feoverpul>

K.uaccr,r flpe4rvrerrr Koau.recrBo qacoB

5- 6 Mareuarrara 340

7 -9 Anre6pa 306

feouerpur 204

Bcero 850

1.7 YqelHo - MeroAlrqecKlre cpeAcrBa o6yveuur.

H op"ua m u c u ot e d o xyttt e H mbt

l.@e4epa,rtsuii focyAapcrBenHtrfi o6pa:oearelrstrft craHAapr ocHoBHoro o6uero
o6pa:oeaHax.
2. flpurraepHbre fipofpaMMbr ocHoBHoro o6uero o6paaonanu.fl. MareNaarura.(CraH4aprnr

Bropofo iloKoreHu.r.) - M.: llpoceerqenue, 2010.

3 . Marenau{Ka: nporparturt : 5 -9 i<laccl/ A.f .Meps:rn<, B.B.llorloHcxnfi , M. C'-f,xup,

E.B.Eyuxo (A,nropurv ycnexa)M. :Besrasa-fpa$, 2073.
V q e 6 u o -"Me mo d uq e c x u it xotw nne xm

L Marevarara:5 ruracc: yue6ilurc Ans yqaull4xcq o6ueo6pa:oearelbHblx yupexc4eHufi /

A.f . Mep::rqr, B. B. flolotlcxufi , M. C.-flxup. - M. :Beurana-fpaS,20 1 6.

z. Mareuarura:5 r;racc'. ilLr1aKTyrqecKr4e Marepl,IanbI: c6opnur 3aAar{ I4 KoHTponbHbIX

pa6or / A.f .Mep:n.f, x, B.E.floloHcxufi , M.C.fl xr,rp. - M. : Benrana-fpa$,20 1 6.
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1.8 Kpnrepnu H HopMbr oueHKH.

Ou,enxu nucbMeHHbtx KoHmpo",tuut u pa6om otyuanu4uxcn no MameMumuKe.



. Oteer orfeHl4Baerct orMerrofi <5>>, ecrz:

. pa6ora BbIIIoJIHeHa TTOJIHOCTbIO;

. B rrofuqecKHx paccyxAeHrrflx ra o60cnoeaHr,rn pe[reHutr lHeT npo6e:roe u ouru60r;

. B PCIIICHI4I,{ HET MATCMATHI{ECKI4X OTUU6OX (NO:UONUA OAHA HCTOIIHOCTb, OIII4CKA,

Koropas He sBJrflerc.fi cneAcrBr4eM He3HaHr.rfl,r4rrkr HenoHI4MaHu.a yue6Horo uarepuara).
. Oruerr<a <4> craBnrcq B cneAyloulux cnyr{a.flx:
o pa6ora BbIrIoJrHeHa IIoJIHocrbIo, Ho o6ocnoBa]F.ilfl [IafoB peIIreHI4t HeAocraroqHbl

(ec:ut yMeHrre o6ocHonrlsarb paccyx(AeHLrs, He sBrsrocb crleulraJlbHunr o6rexronr npoaepxu);
o lorryrueHbr oAua oIIInGKa vrwr ecTb ABa - Tppr ueAoqera B BbIKJIaAKax, pl4cyHKax,

rieprer{ax vru rparfnrax (ecnrl 3Tr4 Br4Abr pa6or He sBrsrucb crleq?IaJIbHbIM o6rexrorvt
nponepxil).

. Ornerxa <3> eraBu'tcr, ecrlr'.
r floilyr{eHo 6olee olnofi ouu6ru urv 6olee AB),x rpex HeIoqeToB B

BbrKJTaAKax, qeprelr(ax utm rpaluKax, Ho o6yuaroqufrcs o6ta4aer o6sgareJIbHLIMIr yMeHI,Lf,MI4

rto irpoBeprenofi relte.
. Omlerxa <2> c-IaBurrcfl,, ecrn'.
. Io[yilIeHbr cyruecTBeHHbre ouru6xu, noKa3aBrrrue, qro o6yuarorquficx He

o6ra4aer o6ssaremHEIMI4 yMeHI4sMI4 ilo AaHHofi TeMe B nomlofi Mepe.

O4enxu ycmHbtx omremoe oby,t61**u*cn no MameMamuKe
. Oteer orleHr.rBaerc-g orMerrofi <5>, ecnu yr{eHuK:
. roJrHo pacKpbin coAepxaHr{e Marepv aJra e o6:be\4e, npeAycMorpeHHoM

nporpaMMoii n yue6urarcov;
. I{3JIOXIIJI MaTepIIaJI fpaMOTHLIM t3bIKOM, TOr{HO l'IOnonb3yq MaTeMaTIlqeCKyIO

TepMr{Honofato r4 cIrMBonr{Ky, B onpeleneuttofi rorl4qecKofi nocJreAosarenbHocrl4;
. NPABI{JIbHO BbIITOJIHI4JI PI4CYHKII, qCPTE}Ifl4, TPASNXA, CONYTCTBYIOU]UC OTBETY;

. IIOKa3aI yMeHI4e llnnrocTpplpoBaTb Teopurc KOHKp€THbIMH IIpIIMepaMI4,

lrpuMeHflrE, ee n Hoeoii cr4TyaIJLlv [pLI BbIrIonHeHI4I{ npaKTur{ecKofo 3aAaHI{.f,;

r nPOAeMoHCTpI4pOBan 3HaHIIe TeOpI4I{ paHee u3yr{eHHbIX COIIyTCTByIOUII4X TcM,

critopl,llipoeaHHocrb a ycroiruunocrb r{cnoJrb3yeMblx nplr orBere yuenufi 14 HaBbIKoB;

. OTBCqAJI CAMOCTOTTCJIbHO, 6CS HANOAqIIII4X BOIPOCOB YIII,ITCNq;

. Bo3MOlItHbI OAHa - ABe H€TOTIHOcTI4 npII OCB€IIIOHHIT BTOpOcTeIIeHHbIX BOIpOCOB

74rrr4 B BbrKnaAKax, KoTopr,re yr{eHuK JIefKo I{cnpaBr4JI rIocJIe 3aMerlaHu.g yrrl4Tenfl.
. Otget orleHr4Baerct orrrerroft <<4>>, ecJIH yAoBnerBopser B ocHoBHoM

rpeSoeauuqM Ha orIeHKy <5>, uo npl4 oroM rlMeer oAIrH I{3 HeAocrarKoB:
. B I43JIOX{eHI4H AOnyTUeHLI He60mmue npo6elu, He I4cKa3I4BIIree MaTeMaTnr{ecKoe

coAep)KaHrre oTBeTa;
o lOrlyqeHbl OIHH - ABa HeIOqeTa IIpu OCBeLUeHI{I4 OCHOBHOTO COAep)I(aHI{t

orBera, ucnpaBneHHble Il ocJre 3aMeqaHuq yqLrT e ng.;

r foflyxleHbr ouru6xa ilru 6oree nByx HeAoqeToB npr4 ocBerqeHHr4

BTOpOCTeIIeHHbIX BOIIpOCOB LrILl B BbIKJIaAKaX, JIeTKO I4cnpaBneHHbre IIOCJIe 3aMer{aHl{t
yLIATeIq.

. Orrrerxa <3> craBl{Tc.s B cneAyro[{r4x cnyqasx:

. He[o.[Ho pacKpbrro coAep]r(aHue Marepr4ana (co4epNanze It3JIo)(eHo

$parlreurapHo. He BcerAa nocneAoBare:u,no), Ho noKa3auo o6rqee rIoHuMaHI4e Bolpoca a
IIpoAeMoHcTpHpoBaHbr yMeHu.f,, AocTaTor{Hbre Anr ycBoeHuq npofpaMMHoro MaTeprraJIa

(onpe4e:reHtr <Tpe6onaHrr,fllr.Ll K MareMaruqecxofi noAroroBKe o6yvarorquxcq) e uacroarqefi
fl porpaMMe no MareMaruxe):

. r{Menvcb 3arpyAHeHr.rq r4nr4 AorryrqenH ourz6xr4 B onpeAeneHl{I4 MaTeMaTLIrIecxofi

TepM14HOJrOtUU, qepTex(ax, BLIKJIaAKaX, UCIIpaBJIeHHbIe ITocne HecKonbKIIX HaBoA{lIII4X

BorrpocoB ylfvrenfl;
o !9eHHK He CnpaBr4ncs C [pr4MeHeHr4eM Teopuu e Hoeofi cvTyawu llprl

BbrrrorHeHr{r{ ilpaKTlTqecxoro 3a1anus., Ho BbrrroJrHrrr 3aqaHnfl. o6.gsareltrHoro ypoBH.fl

cno)i{Hocra no AaHnoil TeMe;

i
T

:

l1

;j:

-1

1r1

_:l



. IPA AOCTATOLIHOM 3HAHI4II TCOPCTUIIECKOIO MATEPUANA BbISBJICHA HCAOCTATOI{H4,f,

cf opvllpo eaHHo cr[, o CHOBHL'I x yrrleunfi I4 HaBE IKOB.

. Orrrerxa <2> craBurcq B cneAylotqux cnyqasx:

. He pacKpblTo ocHoBHoe coAepxaHl4e y'reouoro Marepuana;

. o6napy)KeHo He3HaHrre yqeHr{KoM 6o:nurefi r4lrlr nau6o.lree eaNHofi rracrkr

yqe6soro Marepna,ra;
. AorryrueHr,r ournSru B OnpeAeJIeHI4I4 no]g.fltuit, [pI4 I4cnOtIb3OBaHI4I4 ;;

MATCMATI,ILICCKOI' TCPMHHO:IOfI4U, B PHCYHKAX, qEPTC}KAX IATTU TPA$NKAX, B BIIKNANKAX, KOTOPbIE I
He HCnpaBneHbI rrocJre HecKonbKt{x HaBoAtrulrx BonpocoB yrruTent. i

',: 6ryun rutaccurltuxuqun owu6ox.
* . . llpu oueHKe zuautrit, ylreHuft pr HaBbrKoB o6yuarorqraxcs cneAyer yqfiTblBarb Bce
-t onu6xu (rpy6tre a uerpy6ue) n uegoveru.

fpy6unru cqurarcTcq ouru6xu:
. HE3HAHI4 E OTIPEACNCHI{' OCHOBHbIX NOHITNft, 3AKOHOB, IIPABIIJI, OCHOBHI=IX

no:roxrenuf reopr4r4, He3HaHr4e $opnryn, o6rqenpuusrblx cuMBoroe o6o:uaqennfi. BeJrI4rII{H,

enl4HlIU HX U3MepeHIIt;
. n"=HaHr.reHai4MeHoBaguitenunuurr3MepeHl4tl;
. UeYMCHI,IC BbIACNUTb B OTBETE INABHOE;

. ueYMeHI.Ie Ilpl{MeHtrb 3Id.aIfIl19., anlopl4TMbl Anq peureHtrs- 3a4al{"

. ueyMeHlle Aenarb BbIBoAbI Ia o6o6uenug;

. HgyMeHUe r{r4Tarb 14 crpol4Tb rpasuxu;

. ueyMeHr4e rloilb3oBarbcq nepBoucToqHuKaMLI, yUe6HUXOM Ir ClpaBoqHuKaMI4;

. frorept KopH.s I{nu coxpaHeHl4e [ocropoHHefo KopH.tr; i. or6pacrmanze 6es o6lscHeHufi o4uoro H3 Hrrx; :
r p&Bnoa"u.r,rura nlr oruu6xu; ',

.. . BLIqITCJTI,{TeIbHbIe orUu6rz, ecJll4 OHI{ He qBISTOTCI OnUCXOfi,

l . JIofuqecKue ouruSxu.

I K uerpyOslm ourlr6xan'r c,'IeAyer orHecrl'r:
. Heror,IHocrE, $opvy.rrupoeox, onpe4eleuufi, noHltIaft, reopufi, BbI3BaHHaq

eno:rsorofi oxBara ocHoBHbIX [pr{3HaKoB onpeAenqeMoro rtoHqrprfl. vlrn :auegofr o.4HorC -

AByx H3 3TIrX [pI43HaKOB- BTOpOCTe[IeHHbIMI4 ;

. HeroqHocrb rpa(brjxa,

. uepaquoHanbHrrfi trerol peureHr4s 3a!ia-c/.]/. I4JII4 HeAOCTaTOTIHO npO4yir,tauurrfi

ilJIaHoTBeTa(uapyureulleJIofI4KlI'[oAMeHaoTAeJIbHbIXocHoBHbIXBo[pocoB
BropocTelreuHrtr,tu); l

. Hepaur{oHaJrbHbre Mero4u pa60Tbr co clpaBoquofi u apyrofi:rureparypofi;

.HeYMeHuepeIxaTb3aAagu'BE,IIIonH'Tb3aIaHVg'eo6U]eNaBI4Ae.
'- HeAorreraMu nBrqmrcni 

:,.: . HeparlHoHaJrbHbre npr{eMbr BbrrrHcreHr4fi u npeo6pazonanuit; i
r ne6pexHoe BbrrroJrHeHrre 3anucefi, vepre>refi, cxeM, rpa$nxon. il

2. CoaepxtaHue yr{e6Horo rlpeAMera:

Codepncanue Kypca MameMumuKu B 5-6 t<'ryaccax

HaryparsHt'Ie qrrcJra Lr Hy!'I['

Harypa,rr,unrfi png qnceJr u eto ceoficrea

lJ.-. ^o1,,rno LI14CJIO, MHOXeCTBO HaTypan6Hbtx r{H - ,a- llfO6paXeUUerlalypiijlbHoe qucjIo, MHo)KecTBo HaTypanbHbIX r{ucen H efo cBoI4cTBa, Il3oopaxeHlre 
:

IIaTypanbHbIXaII4ceJIToI{KaMHHaLIucJIoBoftnpxrraofi.tr4cnoIrsoBaHI4eceoficreHaTypanbHbIX

qncer B perxeHr4rr 3a\aq.

3anucr, u rrreHlle HarypaJIbH['Ix qrtceJr i
ia

,I
.,'
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Pas:raque MexAy rliacllpofi 14 r{rrcJroM. flo:nquoHHafl. 3ailvcb Harypanr,Hofo qvrcra,

[oMecrHoe 3HaqeHae rlr.rQpsr. pa3psAbr rr KJraccbr, coorHorrreHrre MexAy AByMr coceAHprMr4

pa3p.sAHbrMlf e4rtHtrr\aMn, r{TeH[e 14 3awlcb HaTypanbHbrx qI4ceJI.

Oxpyr,reurre HarypaJr[,H[,rx qucer

H e o 6xoAuuo crb oKpyf rretrs.. llpanu-no o Kpyrn e Hr4r H arypaJrbHbrx rrr4 cen.

Cpaenenue HarypaJlt,Hblx qlrceJr u qnc"ra 0

floHsrue o cpaBneHrrr{ AByx qHceJI, MareMaruqecKar 3arrrzcb cpaeneHuii, cnoco6rr

cpaBHeHas rIHceJI.

feficrrun c HarypaJrbHbrMrr qr{cJraMrr

. C:rorretne v B6rql4raHue, Irx KoMrroHeHTbI, cB-[3b MexAy Hr.rMrr, HaxoxAenr4e cyMMbr 14

pa3HocTr4, r{3MeHeHrre cyMMEr tI pa3HocTrr rrpr4 rr3MeHeHrrrr KoMrroHeHToB cJro)KeHr4.rr kr

BbILII{TAHHq.

Vnauoxegue n Aer'IeHI{e, ux KoMrIoHeHTbI, cBs3b MexAy HI{MI4, yMHoxeHrre Ir cJTo)I{eHr.Ie B

cro:r5ar. AeneHI{e yfoJIKoM, trpoBepKa pe3ynlTara c noMorrlbro rrpr4KHAKr{ Lr o6paruoro

leucreu-{.

Tl^,-^" "^^-,,-r r€psMsu rr4 leJIbHbII4 14 COLIeTaTeIbHbIU 3aKOHbI CJIOiI(eHII' t\ yMHO)I(eHII',

paclpe4enrlremHufi 3aKoH yMHoxeHr4x, o1ocuoBaLrue anzopumMoc BblnorHeHun deilcmeuit.

Crenens c HarypaJrr,HbrM rroxa3areJreM

3anucr .uvcra B BrrAe cyMMbr pa3pqAHErx cJrafaeMbrx, ltop.[AoK Br,r[onHeHr4st neitcreuia s

BbrpaxeHi{-sx. coAep}Karll4x crelreHb, BbIt{}IcJreHrr e gna.reHuft errpaxeHafi, colepx{arll4x

creleHb.

rlHc,roebre BbrparxeHrrfl

rlrzcnoeoe Bbrpa)KeHr.re r{ ero 3Har{eHHe, noprAoK BbrrrorrHeHr4s. Aefi,crsvia.

Aeleulle c ocrarKoM

{e.neuue c ocrarKoM a 6es ocrarKa Ha MHo)KecrBe HarypzllrbHbrx Lrr4ceJI, ceoficrna

AereHrls c ocrarKoM. llpaxruuecKue 3aAar{H Ha AeneHr4e c ocrarKoM.

Ceoitcrea H rrpH3HaKrr Ae,'rr{Mocrr{

Ceoficreo AenI{MocrI4 cyMMbr (pa:uocru) Ha rrrrcJro. llpusuaxu Aenr.rMocrrr ua2,3,5,9,

70. Ilpusrtcu<u ()enuaocmu na 1, 6, B, 11. OSocuoeauue npusHarcoe denuuocmu. PenreHr.re

npaKTHLrecKHX 3 aAaLr C [pr{MeHeHAeM npI43HaKOB IeJII4MOCTT4.

Pa:r orxeHrre rrv c,r a Ha rrpocrbr e MH olr(ure!'r r{

flpocrue pr cocraBHbre r{ucJra, peuemo 3pamoc(teua.

Pa:.noxreHue HarypanbHofo qrrcra Ha MHolnrrreJrr4, pa3nolxeHr{e Ha npocrbre MHo)r{Lrrerrr4.

Kcutuqecmlo de.rLumelteii ,t.ttcLt.ct, npoLlecc pa3norceHun Ha. MHoJrcumeru, npedcmaeneuue o6

ttc' u tte u u it rtr c ope.\ r c alttt {tu etn u ru.

A"rre6pauqecKue B[,rpaxeHrrff
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I4cnontgoeauue 6yxe 4:u o6o:uaqeHufl. qr4ceJI, BbIr{ucrIeHLIe 3Har{eHI4t alre6panuecKc .'o

BErpax{eHrr-s" lp[MeHenne a,rre6par4rrecKr4x errpa>xenafi IIrs. 3ailvav ceoficre apuQnreruvecKl4x

neit ctstli4, npeoSpa:oBaHae a:rre6pauvecKll x nupaxeHlafi .

{erure,ru rr KparHble

,{e:rizre:rr 14 ero cnoftcrea, o6ruufi AeJrHTeJrb, sar.I6o:murufi oluluit AeJI}ITerb, B3aI{MHo

npocrbre Lrr4cra, Haxo)KAeHr{e nau6o:murero o6urero Aenlrrens. KparHoe Ia ero csoficrea, o6rqee

KparHoe, Har4MeHburee oSrqee KparHoe, cnocoSsr Haxox(AeHLLs HauMeHbruero o6ruefo KparHofo.

{po6u
O6rtxHoeeHH[,Ie Apo6u

. flottl^, Lracrb, .qpoSHoe Lrr{c:ro, Apo6r. [po6Hoe qr4cJro KaK pe3ynbrar reJIeHIr.s.

llp ann-rmuue r.r H enpaBuJlbHble Apo6n, cMelraHHoe rrlrcJIo.

3anncr HarypanbHoro r{r4cra B Br{ne Apo6u c 3aAaHHbIM 3HaMeHare:reu, npeo6pa3oBaHl4e

cNterrralrHofo qflcna B HerrpaBlInbHylo Apo6r u uao6opor.

flpuee4euue 4podeii x oSrqeMy 3HaMeHarenro. Cpaeuesue o6rrxHoBeHHbIX.4po6efi.

CroxreHue v Bbrqr.rraHrre o6rrKnoeeuurrx Apo6efi. Yunoxenue u AeneHlze

o5rrxHoneuHsrx 4po6efi . Pacnpe4eJllrreJlbHr,Ifi saxoH yMHolKeHLIt.

Apu $lreruqecKue Aefi creus co cMerrIaHHbIMr{ TII4cJIaMI{.

P ag FIrIe rr pI4 eMbI BbIiI or HeH Ir t gefi,ctnvfi. c 4p o 6nrnvr v .uvc rawvr.

Cnoco1ut pa4Lr.oHcrru.3ctLlu.u BbrLtLtcJleHuil u ux npuveHeHue npu u3yueHuu MameMamuKu.

{ecnruunsre gpo6u

I-{e:iar u gpo6uax qacrb Aec-rrrlrr{Hofi gpo6u. llpeo6pa:oBaHlle 4ec.srur{Hbrx 4po6efi e

o6biKHoeeliHrre. CpaeHeulre Aecrrrr4rtHbrx Apo6efi. Crox<egue v B6IqI4TaHI{e Aecf,TI4r{HlIX

Apo6eir. Orpyr:rerine Aecqrr4rrHrrx 4po6efi. Yvrro>xenue 14 AeneHkre [ecnrurqHblx Apo6efi.

IlpeoSpaso(iaHLre oduLrcuoeeruuwx dpo1eil a decnmuqH.bte dpo6u .Koue,tuute u 6ecrcouequute

() L' cfl ilr t rLl H d c dprt6t t.

Orn oureurle AByx tII{ce"'I

Macuna6 Ha flraHe Lr Kapre. llponopurzz. Ceoiicrna nponopuufi, npuneHeHue

nponopuufr 14 orHoIrIeHufi npu pelIeHI4I{ 3aAar{.

Cpeguee aplrQnreurqecKoe rruceJr

Cpe4uee apnt|1vernuecxoe AByx r{ucen. I4:o6paNeHrre cpeAHero apu$nrerr4r{ecKofo AByx

qr.lceJ'r Ha .rficroeoil npxuofr. Peurenue [paKTHqecKHX ga4a-u c npI4MeHeHHeM cpeAHefo

apu$rrerzuecKoro. Cpedru ee aptrrpnemuLLecKoe HecKonbKux qucen.

flpoqeuru

Btr.rr4creHr4e nporleHToB or -uucJra v qvcra rro rr3BecrHoMy r]poueHTy, BbIpD(eHI{e

orHorueHu.s B [poueHTax. Peuresze npaKTI4r{ecKI4x 3aAarI c [poLIeHTaMI4.

{narpamnrsr
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Cron6qarr,re 14 KpyroBbre ArrafpaMMbr. I43Bne.{eHLIe I4H$opMaqurl Lr3 AIrarpaMM. i

lr tr4sct(4tutteuue dtlazpattM no q.ucitoeuLu dauuutitt.

". Pa7uouanbt'Ible LtLtcra

fI o,r oxnreJr b H bI e H o rp LI uar e!'I b H t'I e rr u c,r a

tr4:o5pax<enue Lrr.rceJr Ha quc:roeofi npxnrofi. CpanueHue rII4ceJI. Mo4ym r{I4cJra,

feoMerpzqecKar rrHrepnperauufl MoAynr qLIcJra. fleficrenx c [oJIo]KI4TeJIrHIIMI4 14

Peruegue reKcroB[,Ix 3aaaq

EAllnuqsr u:uepeulrfi: AJIITHEI, nnoulaAIa, o6tdrr,ra, Maccbl, BpeMeHI4, cKopocrl4, a raK)Ke
'

I 3aBr4cr.{Mocrr.i Me}r(Ay BeJr[rrr{HaMr4. 3asucl4\4ocru MeiI(Ay BeJIIir{HHaMIr: cKopocrb, BpeM.tI, 
I

- paocToriHue; npon3tsoAl.{TeJIbHOCTb, BpeMs, pa6Ora, UeHa, KOJII4qeCTBO, CTOIIMOCTb lI Ap. i
. 3aAaqn Ha Bce apu$nreruqecKlre Aeficreuq

: Peureuue apu(rnerzuecKrrM MeroAoM rrpocrbrx 3aAaq u sadaq norbttlteHHoil mpyduocmu.

tr4cno:rtgoeaHue raSlnq, cxeM, uepre>xefi, ApyrLIX cpeAcrB npe4craBneHuq AaHHrIX fipul

.. pelueHlrr{ 3ailal{v,

lTnau u om.a.nbr peLueHun sadaqu. Auanus peurcHun. Ilpoaeprca petueHun, nposepKa

o1puntuut.ttt i)eucmeuen l

PeureHue 3aAaq Ha ABrrxeHLre u pa6ory 
'

AHanns Bo3MoxrHbrx crlryaquft Bsar,rMHofo pacilonoxenuq o6rexroB [pI4 I{x ABHx(eHI4I{,

.. coorHorrreHr{q o6:6€xaon BbrrroJrHreMrtx pa6or ilpIT coBMecruofi pa6ore. 
,i

- PeilreHl4e 3ailau Ha HaxolKAeHI4e qacrr.I qr4arav.uvcrarro efo gacrr4. d
l

" 
netrreHue 3arauHa npoueHru. flpulreueHrre rporropqnfi npl4 perueHuli 3aAaq. 'i

; "Ilornqecxrre 3aAaqlr

: PemeHr4e rofr4qecKr.rx 3aAarr. Petaeuue ro?uLtecKL.tx sada,t c noMolt4bto zpacPoe , ma6nut4.

3 tL e v e tt nt ut ? e o M e tnp uu u,'Iu u a zn n d u a n ? e o M e m p un

@r{rypt'I B oltpyxarculeM Mlrpe

@r.rrypa Ha rrnocKocru{ rr reJro B rrpocrpaHcree. @oprta, pa3Mep. Tovxa, orpe3oK, rrptMaq,

JryLr, JroMaHaq, yfor. fl:ruHa orpe3Ka. tr4srrepeHne orpe3KoB, eAI{HI4I{rI u3MepeHzq. fpa4ycHa s ,

'l' Mepa yrna, r{3MepeHr.re yfnoB TpaHcrroprrrpoM, eII4HI{IIrI H3MepeHH-fl. lloHqrlae o nnoqa.[I4 :

'

$nrypu u o6:r,etre re:ra. tr4suepeHrre n.norqaAefi c rloMoulblo [anerKl4. Orsomeurre AnIrH, 
j

,l nnottladett, oduettoe. MHoroyro:rbHuK. Tpeyronsur{K Ir qerblpexyromul4K, rlp.sMoyronbHltK H ;
. r(Banpar. Oxpyx<uocrr, r.r Kpyr, ueHTp v pailkryc.llpruoyro.nrnrrfi napannenerlurreA, xy6, urap, :

,.. n'paMr{Aa, qI{nI4HAp, KOHyC. 1

t?*' Bsr.racrenae nnouaAr4 [psMoyfonbHr4Ka. BrFrracreFll4e o6r€ua nptMoyfonbHofo
x'
,.' [apanrenei]HrreAa. fnuua oKpy)tcHocmu u nnolqadu rcpyza. PerueHIae npaKTI4qecKI4x 3a,qaq c

npnN{eIreHXert npocrefi rirux ceofi cre $uryp.



Codepercuuue Rypca MamawamuKu 6 7-9 xnaccux

A.nre6pa

r{ r.r c,r a

P aur.r o H a,r['H bI e rrl{cir a

Mnoxecreo paur{oHanbHbrx quceJr. CpanneHue paul4oHanbHblx rluce:r. [eficrnut c

pallr{oHanbubrMr{ Lrr.rcraMr4. ITpedcmaeneHu.e paquoHarbHozo ttucfla decnmuquou dpo6uto.

14 ppaqnoHaJr['Hr'Ie qt{c,'IA

flor{rrrue uppaqiioHatrr,Horo \ilrera. PacuognaeaFlue uppaIILIoHanbHbIX qHceJI.

ITppcttlttoruaLlbtloct't'tb ttucra

d eil emr;ttmer bH brx .tu c er.

t:^tl2.Cpaeueuue uppaquoHaJLbHbtx qucer. Muocrcecmeo

ToxAecreeHIrL,Ie np eo6pa:oBaHuq

rlr.rc,roerte u 6yrneHnble BblpaxeHuq

BupaxeHne c nepeMenuofi. 3ua.reFrpre BbrpaxeHlrfl. flo.qcrasoBKa Bblpax{euuft eN,{ecro

rrepeMeHHbrx.

{e"rsle Bblpa}KeHuq

Crenesr, c HarypanbHbrM nor(a3areJreM v e€ csoficrea. 3axosu apa$ueruuecKl4x

geilcreuil. Ilpeo6pasor,ar:,z^fl nlrpaxreHraii, coAep)Kalrlux creneHl4 c HarypanbHr,IM rIoKa3areJIeM.

OAsoqles. MHoror{JreH. [eitcreu-a c oAHor{neHaMil v MHoroqJreHaMIi (cnoxeuue,

BErqrrraHue, yMHoxreHue). @opnynbr coKpaudunoro yMHolKeHI{t: pa3Hocrb KBaAparoB, KBaApar

cyN{N{br 14 pa3Hocrl{.. Pusnotrceuue MHo?outreHa Ha MHo)rcumeru: GbtHeceHue o6ttlezo

,\,rLto)tcunlentt 3a crcct1rcu, ?pynnupo6Ka, npuMeHeHue Qopuyn coxpatt4euuo?o yM.HoMeHun.

Keadpamuuit mpexu.neH, pa3no)K:eruue rceadpamHo?o mpdxuneua Ha t4HoJttumeru.

{po6no-paqr{oHaJIbH['re B['Ipa]xeHuq

CreneHr c ueJrbrM rroKa3arereM. llpeo6pasoBaHl4e .4po6no-:ruueiinrx eupaxeHufi:

cJro)r(eHr.re, yMHolr(eHrre, AerreHr.re. Anze6pauqecKat dpodu. fonycmu.ubte sHa.qeHun nepeA4eHHbrx

e c)po5no-paz,ruoHanbHbrx Bapa)tceHunx. Corcpau4euue aaz,e1pauqecKux dpo6eu. Ilpueedeuue

u;Lzedpaurtecrcux dpoSeit rt o5u1et4y 3HaMeHamerK). feiicmaun c anze6pauqecKu.l4u dpo6nuu:

c-'to)tceHLre, Gbt11ut11.ctt-tLte, yt4t1oJrceuue, detenue, coseedeuue 6 cmeneHb.

17 p e o 6p a s o 6 a H t r e 6bt p a Jrc c H u ft, c o d epc rcaupx s uarc u o dynn.

Kna4paruble KopHn

[eiicreux c KBaAparHbrMr4 KopHqMrr: yMHo]KeHI{e, AeneHI4e xopnefi, BbIHeceHI4e

MHO)nr{TeJrq 3a 3HaK KOpHfl.

Vpaeuenufl H I{epaBeHcrBa

PaseHcrea

9rc:roeoe paBeHcrBo. Caoilcmea qucrolblx pa6eHcm6. PaseHcreo c nepeMeHHoft. Ileeas

n npaBatT qacru paBeHcrBa.
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Ypaeueuun

floH-srtle ypaBHeHl4fl kt KopH.f, ypaBHeHru. IlpedcmazneHue o pazHocunbHocmu

))pa6HeHuir. o1nacmu onpedeneHun ypa\HeHun.

Jlruefinoe ypaBHeHrre rr ero KopHr{

Peruenue nnHeftsux ypaBHeHlifi. Jluueiiuoe ypalrteHue c napal4empoM. Konuuecmao

xctprteu truHeilHo?o ypacHeHun. Peu.teuue nu.HeilHbtx ypalHeHuil c napat4empoM.

KeagparHoe ypaBHeHue u ero KopHr{

I{enommte KBanparHble ypaBHeHI4x. [t'rcxpalrrrHaHT KBaAparHoro ypaBHeuar. @opuyna

xopnefi KBaAparHoro ypaBHeHa-s. PeilreFrue KBaAparHbrx ypaBHeuufi: zcno:rb3oBaHue Soptry:mr,

zpacPtrLecxuil aemod peu,teHufl' pasno){eHue Ha MHo)tcumenu, nod1op c ucnorb3oxaHueM

nxeopevbt Buema. Rotuqecmro xopueit KsadpamHozo yparHeHun 6 salucux4ocmu om ezo

ducrcputtu.naHme. Eurcaadpamuute ypazHeHun. Vpaeueuua, caoduuwe rc nuueiluua u

rc e a d 1t ct ntu t't"t t. Kc ad p amt t d e yp asH e Hun c nap aM e mp o t4.

{p o 6u o -p aqrr oH aJrr,Hbr e yp aBH eHr{fl

PenreHze npocrefiurtx 4po6uo-:rnnefinr,rx ypanneHufi. Peuteuue dpodno-pat4uoHaJtbHbrx

ypcrcueuttu.

Memodu perueHun ypuenenuit: uemod pazHocunbHbtx npeo1pasoleHun, uemod

pa3ro)rceHutt Ha M.Ho)rcumeiru, .uemod saueHd nepeaeruuoit, zpacluuecrcuu uemod.

UcnoJt t, Jrtr;urttte ceoucmc rfiyu xt1uil npu peweHuu ypacueuuu.

Ilpocmeitatue uppaLpoHanbHde ypalHeHun ,17 7r1 = o ,

Vpacttetrun Gu()a xn : a .

Ypaeueuun 6 1erbm qucJ,rex

. Clrcrenrr,r ypaeneHufi

Ypanuenue c AByM{ nepeMeHHblnau. JlznefiHoe ypaBHeHr4e c IByMr repeMeHHbrMr4.

Ilpst.vtun xart zpaStul!eaidn LrHmepnpematlun nuueitHozo yparHeHun c deyun nepe: reHHbt.t4u.

fionsrue cr{creMbr ypanneHzfi. PerleHue cucreM ypanneHufi.

Mero4u peureHl4ll cr{creM rl,ruefinrx ypanueHrafi c AByMq nepeMeHHbtwu zpa(tu,tecrcuil

itl emOO. Me tnqo CltOU(eHUn) MeTOA IIOACTaHOBKI{.

Cl u. c m e.t t r,t n uu e itru atx yp a e u e u uit c nap a M e mp oM.

HepaneHcrea

r{ucJroette HepaBeHcrea. CeoficrBa rrr4cJroBr,rx HepaBeHcre. flponepKa cnpaBeAnr{Bocrn

H epaBeHcTB IIpr4 3 aIaHHbrx 3HarleHr4sx [epeMeHHbIX.

HepaeeHcrBo c flepeMesnofi. JlesasvnpaBas.qacrrr HepaBeHcrBa, crpofue H Hecrporue

HepaBeHcrsa. O6racntu onpedeneHut HepaleHcm6a.

Peurenae :rlruefi Hrrx HepaBeHcrB.
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Ke udpun*Loe uepa6eHcm6o u ezo peweHutt. Peuteuue rcaadpamuutx Hepa6eHcms:

LtcnoJtb3olouue ceoicml u epacrtuxa xeadpamuvuou (tyrurct1uu, uemod uHmepcanoz. 3anucu

p eute Hutr rce adp a.mn o ? o Hep a 6 e H cm6 a.

P eutertue qerbrx u dpo6uo-paquoHanbHbtx HepaleHcmc aemodott uHmep6ano6.

"Uuueitut't e Hepa6eHcmla c napaM empoM.

Cucrenrr,r HepaBeHcrB

Czcrenu HepaBeHcrB c o4uofi uepeMeHHofi. Pelrenpre crrcreM HepaBeHcre c oAuoil

nepevieaHofi: rusefiuux, rceadpamuutx. Izl:o6paNeHIae perreHlrt cLIcreMbI HepaBeHcrB Ha

qHc:roeofi nprvoa. 3aulrcr peureHr4s cl4creMbl HepaBeHcrB.

. @yHt<uulr

floHlrue Syurqulr

{eraproesr KoopAr4Harsr Ha rrJrocKocru. Cnoco6u 3aqa:r^Lrs. Synrqufi: aHarvrLr'leercuft,

rpadtnuecrcuit, ra6tuuHlrfi. fpa$Nr< @yHxquu. llpunrepsr QyHrqzfi, noryvaeMblx B npouecce

r4ccneAoBarr4s. pa3n rsHbrx peanbHbrx npoqeccoB 14 pe[IeHuq 3ara.u.3na.{eHue SyHIcuurl B ToqKe.

Cnoficrea cpyuxurifi: o6.nacru olpeAeneHlrfl, MHoxecrBo sHaveunfi, HyIrv, [poMe)KyrKH

3HaKo[ocrorHcrBa qemHocntb/rueqdmuocmu npoMexyrKl4 Bo3pacraHlzfl u y6t;uauvn,

sauSorluree rr Har4MeHbrrree 3HaqeHrae. I4cc.neAoBaHL{e SyHxquz ro ed rpaSnry.

II p e d c tn ct rs t e n u e o 5 ct c Ltlv nn't o tn a x.

H e n p e p arc; r't o c n1 b (tyu rc 4uu. Ky c o u t t o s ad a u rrarc Qty u ru1uu.

JIuuefinal {ynxqnn
Ceoi{crea rnnefisoii dryur<quu, ee rpa$ux. Vrroeoft roe$SuqueHT np-sMofi. floroNeuue

rpa$una rvueilsofi rlyHxuvn B 3aBuu.rMocrr4 or ee xoe$$uuneHToB. Haxotrcdeuue

rcoec\cpu4ueHtno6 ,tuueiluoit rrtyuru4uu no sadauuutM ycltolunM: npoxocrcdeHue npttMou uepes dee

tlToLrKu c sada.nuutuu rcoopduuanta.utt, npoxotrcdenue npnuoit Ltepe3 dauuyn moqKy u

na p a"q.il e n u r o it d auu oii n pntt o it.

Kna4parnvnan $yHxqun

Csoiicrea, e€ rpa$ux. flapa6o:ia. Ilocmpoenue zpacpurca rceadpamuqHoil rpyurcquu no

tiloLtl;ct.t!. HaxoxAenne nynefi KBaAparurrHofi $yHxrlr4r4, MHoJ{ecmGa 3Haqeuuu, npoue){ymKo6

3 H Ct ri 0 n o c m o rH c n1 G c[, np o M e ) rcymt{ o 6 M o Lr o m o Lr H o cmu.

O6paruan rrpoflopquoHA"'rbHocrr,

Ceoficrea cpyrixqnz )' = L. funep6o,ra.
x

fpu(tuxu r|ynx4uii. Ilpeo1paso(iarLue eparluxa r$yrurcquu y= "f (x) dnn nocmpoeHun

zptrrlu.rcoc c,pyurc4uu y = af (kx + b)+ c .

fpa(turcu c\yrtxtluu ! = a+h, y = nli,! = Ji, y =lrl.
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flo creAoeareJrl'Hocrlr n ilporpecclru

I]ucIona'[ocneAoBaTeJIbHocTI,.fIprzrr,reprr.EecxoueqHlre[ocneAoBaTeJIbHocTI4

Apr,rQlrerur{ecKatr[po|peccI,IsI4eeceoficrea'feouerpuuecKaq[po|peccI4'.Cxodsttqancn

?.eowenxputtecKlrfl npo?peccun Peueuue 3alaq^. :i

Peruenue reKcroBLIx 3anaq

3aAaqu Ha Bce aprrQMerr{qecKl{e AeficrBus i
$

Peuresue npocrbrx 3aAaH u 3adalt noBbtureHHoil mpydruocmu.. VIcnonb3oBaHl4e ra6nlr\, $

cxeM, qepre)Ke[, Apyfr.rx cpeAcrB rrpeAoraBneHu.s AaHHbIX npu peueHI4I{ 3aAAqkr. i

Iltau u 3manbr peLueHun 3adaqu. Auanus peweHun. flponepra pelxeHl4-s, [poBepKa

o6p-arusrna Aefi crBHeM.

3agaqu Ha ABIr)KeHIre [I pabory

AHarxs Bo3MolnHbrx criryarlr4it B3ar{MHoro pacilonox(eHu.fl o6beKToB rIpI4 rIX IBI4]KeHI{I4,

coorH oureHr4-fl o5:beMoB BbrrroJrHreMbrx pa6or npr{ coBMecTHofi pa6oTe.
::

Peurenue 3a4a.u Ha HaxolKIeHI{e qacrr4 ql4crla u.uucra rro ero qacrl4. 
:

Peurenue 3aAaq Ha npoueHTbr, rrpr4MeHeHr4e rrporropuuft npl4 pelxeHupi 3aniaq.

"lloruqecxue 3aAaqu 
:

Peuresue Jrorr4qecKr{x 3aAaq. Peu.teuue nozultecKux 3adaq c not4ozl4bn zpad)o6, madnul4. 
#

OcnoeHr,re MeroAbr peureHnrr 3aAarr: apn$Merr4LrecKr4fi, anrelpawrecKl4fi, ilepeOop $
:,:.:

BapuaFrroB. ITepeuuut're npedcmalneHLn o dpyzux x4emodax peuteHun 3adaq (zeouempuLlecKLte u

zp o(tuuc criu e x4 emo d bt).

CrarucruKa n reopilfl BepoqrHocrefi

Crarlrcrnra

Ta6rn.ruoe h rpa$r4rrecKoe rrpeAcraBneHr4e raHHbrx, cron6r4 KoBLIe v KpyfoBLIe

ri.rarpaMMr,r, rpadtaxu, rpr.rMeHeHr4e .qnafpaMM rr rpa$HKoB Anr orr]IcaHts. 3aBnclrMocrefi f

peanbHbrx Berarrr4H, u3BreqeHue r4HoopMaur4r4 n3 Ta6nn\, Ar4afpaMM 14 fpaoHKoB. i

OnucarerrHr,re crarprcrr{qecKr4e noKa3are:rr{ qucrroBbrx na6opon: cpeAHee apr4$Merr4rrecKoe, 
.

MeAr{aHa, Har46onburee r.r HaaMeHb[ree 3HarreHr{fl . Meprr paccer4BaHr4s: pa3Max, ducnepcua u I
F

cmcmdapmuoe omtinoLteHue. Crryuaftuax r.r3MeHrrr4Bocrb. Izls\4eH.rueocrE, npu r43MepeHrrrx. 
E
x

Peuarcrque [paBr{na. 3axououepHocrr{ B I43MeHqI4BIIX BeJII4r{I{Hax. I
C,ryuafiHsre orrbrrbr rr c,'ryqafiHl,Ie co6blTuq :

C;ry.railurre o[brrbr (oxcneplrueursr), sneMeHTapHbre cnyqafinue co6ttrus. (lrcxo4rt).

Bepoxruocru 3neMeHTapHbrx co6rrrufi. Co6srruq n c:ryuafiHux 3KcnepHMeHTax rI

6,raronpurrcrByroulr4e 3JreMeHrapHbre coSbrrux. BeporrHocrrr cnyqaftHbrx co6urufi. Onuru c

paBHoBo3Mox(HbrMrr 3neMeHTapHLIMI4 coSslrasua. KraccriqecKlre BepoflTHocrHble orIbITbI c 
,

r{crroJrb3oBaHrreM MoHer, ry6raxon. ITpedcmaaneuue co6atmuu c noMou4bto duazpauu 3ilnepa. :;

l
llporznonoJrolKHbre co6brrr4q, o6:se4unerure H rrepeceqeHue co6rnufi. llpaeuro cJro)Keli,{q i
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Bepo.flTHocrefi. Cny.{aitnwfr nr,r6op. IlpedcmaaneHue oKcnepuMeHma e sude depeea, yMHo)rceHue

leponmHocnteil. HezaBr4cuMbre co6sttust. flocreAoeareJrbHbre He3aBr.rcuMbre rzcrrbrraHuq. Pors

Ire3aBrlcnMr,rx coOsnufi e xu3ult, B qacrHocrll - B TexHIrKe.

3remenrsr xonr6unaroprrKr{

flpaen,ro yMHo)KeHar, [epecraHoBKr4, (tarcmopuan qucna. Co.{eraHa.f, kr qr4cJro

coqeranrafi. {Dop.uy,na qLtcra cortemaHuil. Tpeyro:rsgux flacxa,lq. Onrrrrr c 6orruruv qr,IcJroM

paBHoBo3MoxHbrx 3neMeHTapHbrx co6rrrzfi. Br,rqr.rcrenue BeporrHocreft B orrr,rrax c

rprrMeHeurreM xona6uuaropHbrx Sopuyn, tr4cnutmauua Eepuynnu. Ycnex u ueydaua.

I) e p ontnu r.t c mu c o 6 ur t n u il e c e p u u u cnbt maHLtit E epuynnu.

. C"ry.rafirlsre BeJrnqr{Hbr

3Har<oNrcreo co c:ryvaiiusrnru BerHr{r,IHaMr.r Ha ilpr4Mepax KoHer{Hlrx AI4 cKperHbIX

clyuai.rurx Berr{qr{H. Pacnpege:reHr{e Beporrsocrefi. MareNraru.{ecKoe o)KrrAaHrre. Ceoitcmea

Mcone.ManluqecKo?o ocrcudc*Lun floH-flrr4e o 3aKoHe 6o:mnrvx rrr4cer. I4srr,repeHne eepoxrHocrefi.

llpuveueHue 3aKoHa 5o:nruux qucel B coIII4oJIofI4I4, crpaxoBaHl4lz, B 3ApaBooxpaHeHl,rri,

:_
o o e c |I e r{eHr4 14 o e3 o n acH o cra H ac eneH ut B rlp e3 BbIrIarrHbIX cr4Ty ar\r4flx.

feonlerpun

f eonr erplrqecKrde Surypu
(Dllrypsr B reoMerpvlt v B oxpyxarcueM Mr{pe

@nrypa, Sopnra. BuyrpeuHlfl, BHerrrHrg. o6tacrs Suryprr, fpaHr4rla. Ilurruu 14 TorrKr{.

BcrAe:reuue ceoitcre o6rexroe. (DoplruponaHr4e lpeAcrasrreHr,rfi o Mex[rpeAMerHbrx rloHrrrz.f,x:

c,purypa, dlopna.

TouKa, orpe3oK, [pqMaq, JIyq, JToMaHat, rrJrocKocrr,, yfoJl, 6uccexrpuca yrta u ee

ceoricrBa, BI{AII yfnoB.

MnoroyroJrbHr{Kr{

MHoroyro:rbHr{K, ero 3ireMeHTbr Lr efo ceoftcrsa. PacuosHasaHze HeKoropr,x

MHofoyfonbHl{KoB. Butnyrcnute Lt HelbtnyK,tbte M.HoaoyzonbHuKu. Ilpaeunuruute n4HozoyzonbHuKu.

Tpeyro:rlHnxa. Bucora, MeAr4aHa, 6uccerrpuca, cpegHrr rruHus. TpeyronbHr4Ka.

Paeuo6e4penn;rfi TpeyforrbHr4K, ceoilcrsa H npr43HaKr{. Panuocrop ott*tufr. rpeyronbHrrK.

llpnrroyrortluufi, ocrpoyro:nHsrfi, rynoyromHufi TpeyronbHr4Kr4. Bneursne yrnbr

TpeyfonbHHxa. 3aNae.{areJrbHr,re ror{Kr4 B TpeyronbHrrKe. HepaneucrBo rpeyronbHLrKa.

r{erupexyroJrbHr{Kr4. flapa,r:re.norpaMM, poir,r6, [pqMoyfonbHr4K, KBaApar, Tpaleur4-rr,

paeno6e4peHHa-s rpaneur,r-rr. Ceoitcrea a rrpz3HaKr4 rrapannenofpaMMa, pou6a, npsMoyfonbHr.rKa.

Oxpyxuocrr,, Kpyr

tr4x sreMenrrr u ceoiicrBa, rleHTpaJrbHbre rr BtrprcaHHbre yfnbr. Kacare.nruas. u ceKyu4an K

oKpy)nHocrrr, ux ceoucmect . BnacaHnrre v onucaHHbre oKpylnHocrv g.ns. TpeyfonbHrrKoB,

u e mu p Cxy z o.r bHu tio B, n p a Bu t LbH brx MHo ?oy z onbHuKo 6.
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O6s€usue {urypu
Mt-tozozpartHuti u e?o oneMeLtmut. Hasaa.Hun MHo?ozpaHHuKo? c pa3HbtM nonoJrceHuev u

tioltLtqecmBoM zpaueit. Pacnosuae auue MHo?o?partHuKoG. flepnuvHue rrpeAcraBreHnq o

nrrpaMrrAax, ilapaJrJrererrnrreAax, [pI.I3Max, cQepe, Mape, qunuudpe, KoHyce, ux oneA4eHmax u

npo cnteuu,tux ceoucmaax.

Oceeas cuMMerpr4s feoMerpur{ecKrrx S".yp. I]eHrpa,rrHar cr.rMMerpus feoMerpnqecKr4x

0nryp.

Ornoruennq

PaeeHcreo dl".yp

. Ceoficrea rz rrpr43HaKr4 paBencrBa rpeyronbHr4KoB.

flapa"ue,rbHocrb fipqMbrx

flpu:Haxu r.r ceoftcrea [apanneJrbHblx npqMbIX. Axcuoua napannenbHocmu Eercnudct.

Teope.vta 4)ateca.

flepneuguKyrqpH[,re [pqM[,re

flpxnoil yron. flepnen4r,rxy:rxp K npnaofi. Har<roHna-s, rrpoeKrlus. Cepe4rzunrrfi

n epreHArrxyn.qp K orpe3Ky. C c o il c me a u np u3 rr aKu nepne ru d urcynnp H o c mu.

IIodo6ue

[Iponop4uoHu]rbHble otnp6Ku, nodo6ue dturyp lfodo6uure mpey?onbHurcu. Ilpusuc-:u

nodoSun.

Bsctu.unoe pacnonnrceHue npttMoil u orcpytrcHocmu, dayx orcpyctcuocmeu.

tr4su epenu.n u Bbruu creHun

Be,'rr.rqurrsl

llon-srae BeJrrrrraHbr. fittuna. I4:rrepeuue AnrrHbr. EAuHurIu r43MepeHr4r Inr4Hr,r.

BeJrv.rHHa yrna. fpa4yclaafl. Mepa yfna.

fioHrrrue o ilnoruarr4 nrocrofi $uryprr u e€ csoficreax. tr4:vepeuue n:rouraAefi.

EArluarlri rz3MepeHru [no[]aAr{.

flpe4cranlesue o6 o6:seve r{ efo ceoficrsax. Izlslrepeune o6reua. EAuuuqu r43MepeHus

o6r,eMoe.

l{:uepeuus rr Bl,rqrrcreHr,rq

Tuluornrr^rcsr ",",-.,.'bI Ant I43MepeH]]LI v nOCTpOeHrlri; r43MepeHrre rr Bbrrrr4ctreHHe yfJroB, AJrHH

(paccroxunfi), nron1aAefi. TpueorLouempwtecKue $yurc4uu mynozo y?na. Brr.rucreHue

3lIeMeHToB TpeyronbHl4KoB c rrcrroJrb3oBaHl{eM Tpr4roHoMerpnqecKvx coorHorrreHrafi. (Dopnay:mr

rrnou]alu rpeyronbHuKa, napannenofpaMMa H efo qacrHbrx BrrAoB. Qopnrylu Anr4Hbr oK-

pylr(Hocrpr r4 nnoxlaAri Kpyra. CpaeueHue a Br,rqucnenue nloulaAefi.
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PaccroqHrdq

Paccro.snue MelKAy ror{KaMr4. PaccroqHlae or rorrKrr Ao rrprMofi. PaccrorHrre Me}KAy

Qlrrypamra. Teopeivra fludlaropa. Tpurouolrerpr4rrecKue coorHomeHr4q B npqMoyrorbHoM

rpeyronbHr4Ke.

I e o.nt. e m.p u.Lt e c Ku e n o c nxp o e H un

feouerpuvecKrre nocrpoeHr.rs. rns. r4nnrocrparlzu ceoficre reoMerprzqecKr4x Snryp.

Un c mpy u e u mw. d nn no c mp o e Hu il. I-{upxyn u, nuu e ilxa, y ? o nb HuK.

Ilpocmeuu.tue nocmpoeHut LlupKyneM u rruHeircoit: nocmpoeHue 1uccercmpuc* yzna,

nepneuduxynnpa ti nptrl4oti, yzta. pa6Ho?o dauuouy,

. IlocntpoeHue mpey?orbHuKo+ no mpdu cmopoHaM, deyu cmopoHatw u yzny ueucdy Hul4u,

cti'topoHe u deya npuneJ{au,lua rc ueu yzraM.

feneuue ompesKa e daurLou omHouteHuu.

f e o a. e mp uq e c t{ue np e o 6p a s o 6 aHutr

llpeo6pa:oBaHuq

llpe4craeneurre o MeiKnpeAMerHoM noHrrrrr{ <npeo6pa:oBaHr{e). llpeo6paaoBaHns, B

MareMarr{Ke (e apu$uerr{Ke, a:ne6pe, rcoMerpr4rrecKr4e npeo6pa^aonanun).lIodo6ue.

nsuxeHLIq

Oceaas u ueHTpilflbHa.fl cHMM erpLrs., nolopom u naparnenauutil nepeuoc.KouduHaLluu

dc;tnrcenuu Ha nnocKocmu u ux ceoticmaa.

Berctnoput u ttoopduruambr Ha nrocKocmu

Bemropsl

lloHsrue BeKTopa, Aeitcrsuq HaA BeKTopaMrz, ucrroJrb3oBanr4e BeKTopoB B Qrz:ure,

p a3.n o Jt e H u e G e Knx o p a rr a c o c tn a 6 J,rnrc I/4u e, cK annpH o e np o us e e d e u u e .
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KoopAunarul

OcnoeHrre noHqrr4-q, rcoopduruamat 6eKmopa, paccmonHue aecrcdy moqKan4u
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K o o p r) u u a nt u c ep e d uu br o nxp % K a. Vp ae u e u un Q u ryp

Ilputter-Lertue 6eKmopo6 u rcoopduuam dnn peweHufi npocmeilu,Lux zeoMempuqecKux

s0.da.!.

tr{cropun MareMarr{Kr{

I'lcm.opun.Matnet4omuxu. BosuurcuogeHtte Mamer4amuKLt KaK HayKu, gmenbt ed paseumun.

Ocruoeuute pasdetut Man'IeMamuxu. BatdatoL4uecn MameMamuKu. u. ux srcnad 6 pa3sumue HayKu.

feouempun u ucKyccmso. feouempuqecKue saKoHon4epHocmu oKpy)rcarcu4ezo lnupa.

Ilonlneuue qu$p, 6yxe, uepoenu(toa 6 npo4ecce cqdma u pacnpedeneHun npodyrcmoe ua

flpeeruett Enuucueu Bocmorce. Cansu c Heonumurtecxoil pesonnqueil. Irlsuepeuue nnou4adeii u

o5t€aoe npoctlxbtx chrryp Ilocmpoeuue nptA4o?.o yzna, nnotqadu mpeyzonbHuKa, o6t€u

nupanudut. tr4.,vxomen - nepeuit yueuwu fpeewezo Mupa. Apu(tuemuKa HamyparbHtrtx Ltuce,t.



S:r '.'

*+..',
PY'
Fti

;
i
!:.

Ff,,.
Hf.
r::.
Hi
E5t...
Ft. ,.

Rr,
t4't;
E*;*
sg?: ir.
#,-..
F-r!i.;r,.

ts*i*r.
ffi*'
ry;
f$;ir
tlfrfi','-
Fr\':,i'.
h:.i]::,,

.'.

Pf,.". '

?:t't

FFa. . '

s.

;---gk
{*r
6t,
Ht.,'.
$*,;;

*...
&"j
&*".
i*ili.
Sk'r
*il*,,,
{4tl*i.
?r:r.:''

Fa, i.'
?e
1]'

!- :..

HOK, HOI, npocmbre qucJto. lllrcona llu$azopa. Eecrcoue,tHocmb JwHocrcecmla npocmux quceJr.

Vucna u dnuuat omp%Ko6. PaquouanuHbte qucna. Ilompe1uocmb 6 uppaquoHaJrbHbtx ttucJrax.

Ifoneneuue decnmurauoil sanucu qucen. Acmpououun u zeoMempufl. Vmo u KaK y3Hanu

Auarccazop, 3pamoc$eH u Apucmapx o pa3n4epax Jlyuut, 3eunu u Conuqa. Paccmoauun om

3eunu do llyuat u Conu4a. Vmo do6a6un ErKtud rc docmucrceHuilvt lluQtazopa, Ilnamoua u

Eedorcca? Ponu Apucmomenn. Iloneneuue Hynn u ompuqamenbHbtx HuceJr 6 aHmwlHoit

apud)MemuKe. Ponu fiuo(tauma.. Iloueuy ( 
" 
lX-1) = *1 ? Omxpumun Apxuueda B

apud)x4emuKe u B zeou4empuu. Ilonsneuue zpo&uKoe $yurcquil. Cxoduuocmb ?eoMemputtecKoti

npo?.peccuu. Ponu ftoueeuca s co3daHuu qacoB c Ma.flmHuKoA4. I/htwepeHue paccmonHufl om

3e.nlnu do Mapca. Cmamucmurca u lo3HuKHoBeHue meopuu neponmHocmeil. Oruu1rca

f 'Anau6epa. Ponu pocculicKux yqeHbm 6 pa36umuu n4ameMamuKu: Jl.3ilnep. H.tr4.Jlo6a,aeecrcuit

u rueeercnudoea zeot4empun. A.H.Konuo?opo6 u meoput eeponmuocmeil. MameuamuKd 6

pasrumuu Poccuu: Ilemp I, u,IKona l4ameAlamuuecKux u HaruzaqKux HayK, pa3sumue

p o c cu ilc rco z o Q n o m a, A. H. Rputn o e. Ko c uuq e cllan np o zp ar,tMa u M. B. Ken d wu,t.
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