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B Henenro B Ka)K,4oM KJracce

v.rure* Kauenrorc[n Bfl .recJraB Bnrrq.@,

flporpaurraa paspa6oraHa B coorBercrBrrr{ u Ha ocHoBe:

- @fOC OOO, ymeepcrcdeHHo?o npuKct3orw MO u Hctryu PcD om 77.72.2070
Ne 7897
- o c Ho 6Hoil o 6pas o eameruuoil np ozpctMMbt ocHo 6Ho eo o 6t4eeo o6pas o eauun
MEOY COru l,& 14 uueuu A6pa*toea If.If,, ymeepcrcdeuuoil 30.08.2016 zoda,.
- c6opuurca pa6ovux npoepaMM <Anze6pa 7-9 rcnacc>, cocmqdumerb
T. A. Eypuucmpo ea, npoepaM,^4at rc yve6uuKaM < Anz e6p a7 >, Ane e6pa8 >, < Anz e6p a
9 > dnn o 6ryeo 6pcn o namenbHbtx IaKoJr anmopo s IO. H. MaKapbwen a, H. f . Muu dprca
u dp Mocrcea, Ifpoceet4eHue, 2018 zod

-c6opuurca pa6owtx npoepaMM <Teouempun>, cocmaeumerb T.A.Eypuucmpoea,
aemopcrcoil npozpql+"r,rut JI.C.AmeHCtcflHa, B.@ Eymysona u dp , usdamenbcmeo
<Ifpoceet4eHue )), Mocrcea, 20 I 8 zod



IloscH[reJrbrrafl 3arr[cKa

.{annar pa6o.rar upolpaMMa rroMareMar}me paspa6orana AIrs 7-9 wruccon uo YMK
IO.H.MarapbrrreBa kr Ap.no arre6pe u yMK JI.C.AranacsHa v. Ap Iro reoMerplrlr B

cooTBeTcrBrrr,r co cJreAyroq[Mr,r HopMaT]rBHbrMr{ AoKyI\[eHTaMu:
l.Oe4epanbrrhrM rocyAapcrBeHHbrM o6pasonareJrrubrM crarrAaproM ocnoBlroro o6qero
o6paeonanrx, yrBepxAeHHbrM rrplrKasoM M[H]rcrepcrBa o6paronanvs, v HayKn P@ ot 17

4era6px 2010 roaa Ns I 897.;
2. Ouronuoft o6paronarermnoft rporpaMMofi ocnonnoro o6rqero o6pasonanru MEOV COilI
Ne14 ruueHra A6parr,rona Il.fl..yrnepxgennoft pemeHrreM reAcoBera 30.08.2016 r.;
4.C6opnurou pa6owrx rporpaMrra. A.nre6pa7 - 9 rraccrr.(cocr. T.A. F;puucrpona),
[porpaMMofi r yre6nuKaM ( Ame6pa, 7>, <Arre6p&, 8D, <A.nre6pa, 9>lns
o6qeo6pasoBareJrbnbD( rrrKoJr aBropoB IO.H.Marap6rqeBa, H.f.Mnnroora, K.I,I.HerIrKoBa,

C.E.Cynoposofi - M. : <flpocBerrleHr{e )), 20 I 8 ;

3. C6opnurou pa6owrx [porpaMu <feouerpus,T-9 KJraccbr, cocraBrrreJm T.A. Fyplr,rucrpon4

anropcroft rporpaMMbr Jl.C.Aranacsna, B.O.BypMr,rcrpoBa n Ap K yre6nuxy <feol,rerpux 7-9>

rurs o6rqeo6paronarenbHErx mKoJI, M, <flpocneuleHrre )) 20 I 8r.

5.MeroA[.recK]rMr,r peKoMeHAarlwrMvr Ans o6qeo6pasonarerbrrbD( oprarmsaqru:i

Kpacno4apcKoro Kprrr o flperroAaBilrnn yre6noro trpenvIera <<MateuarrlKa) n2021-2022
yre6norra roAy))

Mecro yve6noro npeAMera MareMarrrra n y.re6noM rrJralre

B coorsercrBlrlr c yre6urnra rrJr:uroM mKoJrbr Ha r,Byqenue arre6prr s 7 - 9 rrraccar
ocnonnoft mKoJrbr orBo,u,rrcr 3 caca B rreAeJrrc B TerreHr{e KaxAoro ro4a o6yrenvls, ncero 306

rracoB, no FeoMerpuu 2 .raca B HeAeJrro B TeqeHrre Kax,qoro ro4a o6yrenvIs., Bcero 204 uaca,
rlroro Ha rrperroAaBilrr{e MareMar}rKu n 7-9 KJraccil( orBoAurcs 5 qacos B He,ueJlrc B TerIeHI{e

Kax,qoro ro4a o6yreHlr.f,, Bcero 510 qacon

Il;rannpyeMbre peyJrbrarbr ycBo eHrs yve6noro npeAMera (MATEMATI4KA>>
rra ypoBHe ocHoBHoro o6rqero o6paronannn

OcsoeHue yre6noro qpeAMera <<MareuaruKD) AoJDKHo o6ecnequBarb AocrrDKeHrre Ha

ypoBHe ocHoBHoro o6qero o6pasonarurfi cJre.ryrcrqr{x JrruHocrnbr;q MeranpeAMerHhrx r(

qpe.u\{erHblx o6pasorareJrbHbrx pe3yJrbraroB:

JlnqHocrnbrep eryJrbrarbr :

JrrlrrrHocrrrbre pe3yJrbrarhr ocBoeHr'rfl 4porpaMMrr;r.re6noro [peAMera <<MateuaTlrro>
xapaKTepr[3yK)Tcr:

1. Ipaxgancnoe Boctrf,Taf,tre:

flporueHrreM r{HTepeca K rrporrrJroMy rr Hacrorrqervry poccnftcrofi rvrarelr.ulrKrr)
TIeHHOCTHbTM OTHOITTeHHeM K AOCTT,DKeHT.LflM pOCCZft CrurX MaTeMaTHKOB H

poccufierofi uarevraur.recxofi rrrKoJrbr, K LrcnoJrb3oBaHvK) gTHx Aocrnxcenvfi s

Apyrux HayKax r rlpHKnaAnrrx c([epax.

2. IlarpuourqecKoeBocnrlraHrre
nponBneHue uHTepeca K ucropnu n coBpeMeHHoMy cocronHt4to poccrailcxofi
MareMarhr{ecxofi HayKh;

qe H HocrHoe orHo u e H t4 e K Aocrr4 )Ke H hf M poccn fi cxux y.t 6 x ulx-tvtareM aryt Ko B

3. .{yxonuo-upaBcrBeulroe BocrIrITaHlre:



forosHocrrro r.qeficrnvrflv.B ycnoBr,lrx HeoflpeAendHuocru, rroBbrmen]rro ypoBgt
croeft KoM[erer{THocrtr rlepe3 rrpaKTr{llecryro AetreJrbHocrb, B ToM qr{cJre yMeHr,re
ysvT bcfl Y APynax mo4efi, upr,Io6perarr B coBMecrHoft 4emenrHocrn HoBhre 3HaHr,rr.
HaBbrKr{ n KoMrreTer{Iprrr c onbrTa Apyrnx;

n eo6xoAr'rMo crbro n S oprvrupo Bamlrv HoB brx 3uantuil, B ToM qr{cJre 
Q opuynzpoB arb

n4en, rrolJ9iralt, rlrrrore3br o6 o6rerrax r{ .f,BreHulxx) B ToM qr,rcre paHee Her3BecrHbrx,
oco3HaBarb geQErIr,ITbr co6creeHHrrx gnarnrft rr KoMnereHrnocreft , nnanrapona15 cno€
pa3Bwrue;

cnoco6nocrBro oco3HaBarB crpeccoByro czTyarJlrro, BocuprlHlrMarb crpeccoByro
cHTyarlHro KaK BBr3OB, rpe6yroqufi xonrpuep, KoppeKTr,rpoBarb npnHLrMaeMbre
perrreHr.tt u AeftgrB'ufl, QoprvrynnpoBarb Lt orleHuBarb pHcKLt u r1ocJreAcrBvrg)
Qopunponarb onbrr.

Meranpe4Merrrbre pesyJrbrarbr :

MemnpegMerHbre pe3yJrbrarhr ocBoeHrnr nporpaMMhr yre6noro [peAMera
<<MareuaulKD) xapaKTepu3yrorct oBJraAeHneM yHr{BepcaJrbHbrM}r no3HaBareJrbnbrM
geitcrsuntvnl' yHr'IBepcaJrbHBrMLI KoMMyHrrKarrrBHbIMn AeftcrnurMrl Lt yHlrBepcaJrbHbrMrr
p eryJrff TrrBHbrMrr geitc;rnmx:lr;tt.

l. YnunepcaJrbHbre rro3HaBareJrbHbre Aeficreur o6ecnequnaror $oprvmpoBaHne
6asosrrx KorHr{T?rBHhrx npoqeccon o6y.rarorqrrxcr (ocnoeHne r"to4o" [o3HaHHt
oKpyx€rcIllero Mrpa; IIprlMeHeHue Jrofr{rrecKax, nccJreAoBareJrEcKr{x onepaqr{ft,
yueurfi pa6orarr c nHQoprvraqnefi).

BagonrrelorrrecKr,reAe ficrsvr:

-BhrtBJrtrb n xapaKTepl8oBarb cyrqecrBeHHhre npn3H:rKr,r MareMarnqecKrrx o6rerron,
noultnft, orno enuft rraex.qy noHrrrrf,Mn; QoprvrynrrpoBarb orrpeAeJreHmxnoutruit;
ycraHaBJrr'IBarb cyrqecreeuHHft nprBHaK rnaccn$mar\vM, ocHoBaHr{r.uns o6o6rtreH[.f,
r[ cpaBHeHr{r, KprrTeprfi [poBoArrMoro aHaJM3a;

-Boc[pHHHMarb' 0oprtnynnpoBarb rn npeo6pasoBbrBarb cyx,qeHr4ff: yrBepAnreJrbHbre r{
orprrrlarenbHhre, eAuHurrHbre, qacrHbre n o6rqne; ycJroBHhre;

-BhItBJIf,Tb MaTeMaTIlttIeCKue 3aKOHOMepHOCTIit, B3aIlMOcB.f,3II r{ qpOT}rBOpeqHr B
Qarcrax, AaHHbrx, na6nro4eH vnrx n yrBepx(Ae rrnfrxi npeAJrararr KpnTepnr,r AJry
BhurBJreHr{r 3aKoHoMepnocrefi u uporuBopevufi ;

-AeJIarb BhrBoAbI c I{C[OJrb3OBaH]IeM 3aKOHOB JrOruKr{, AeAyKTIrBHbrx Er,[rAyKTtIBHhrx
yMo3aKJrroueunfi , yMo3aruroqennfi no aHanornu ;

-pas6nparr .qoKa3arenbcrBa MareMarrrqecKrrx yrBep)Krenlrfi (npxrurre 1a or
nporrlBuoro), npono4uTb caMocrorreJrbHo HecnoxHbre .rloKa3areJrbcrBa
MareMarrrrlecKlD( Saxron, Bbrcrpar{Barb apryMeHTar[ilo, nprrBoArrrb fiprrMephr rr KoHTp
rrpnMepbr; o6ocHoerrsarb co6crBeuHbre paccyx(AeHr4r;

-err6nparr cuoco6 pemeHnt yue6nofi 3a./ta'.rkt (cpannnnarb HecKoJrbKo BapuaHToB
pemeHrlrr, nrr6nparr naz6onee [oAXOArrrInfi c yv€roM caMocrorreJrbHo
BbrAeneHHbrx KpnTepnen).

Bagosue[ccneAoBarenrcrne,{efi crsus :

-ncrroJrb3oBarb Bo[pochr KaK rlccneAoBarenrcxrafi r,rHcrpyMeHT rro3HaH1rr;
QopnrynzpoBarb Bonpocbr, $nxcnpyrorqrde nporr{Bopeq'e, upo6neuy,



7) YHueepcarbHbte peeynnmusHbre deilcmeun o6ecnequefiom Qop*tupoeauue
cJvtbtcJto8btx ycmaHoBoK U JtCU3HeHHbtx HaBbtKoB JturtHocmu.

Carvroopraru.Barl[r:

-caMocrosreJrrHo cocraBJrtrb rL[aH, aJrropr{TM pertreHr{r 3a4arru (nnz ero uacru),
nrr6nparr cnoco6 perrreHl{t c yv€rou r{MeK)rrlnxcr pecypcon n co6crseHHhD(
Bo3MoxHoctefi, apryMeHT4poBarb u KoppeKT4poBarb Bapnarrrbr peurerrnfi c yr€rou
nosoft r,rnQ opuaqrar,r.

Caruoxonrponr:

-BJIaAerb cuoco6altu caMo[poBepKrl, caMoKoHTpoJr.fl rrpoqecca H pe3yJrbrara pemegr.rt
MaTeMaTrltrlecrofi 3aAaIM ;

-4peABnAer6 Tpy.qHocrlr, KoropBre MoryT Bo3HrrKrryTb IIpII peureHfifigmasv, BHocrrrb
KoppeKTIrBEr B.qe.f,TeJrbHocrb Ha ocnoBe HoBErx o6cro.ffreJrctn, nafi4eH6brr( omn6or,
BburBJreHHhrx rpyAHocrefi ;

-olleHnBarb coorBercrBlre pe3yJrbrara AerreJrbHocrrr trocraBJreHnofi qeln lI ycJroBr{ffM,
o6rscH.firr npnrrrrubr Aocrrrx(eHvrs.vrnrrHe Aocrnxemvrs,qeJrlr, HaxoArrrb orur,r6rcy,
AaBarb orleHr(y npzo6per€nnouy onrrry.

Ipe4uernbre peryJrbrarbr :

flpe4rvrerubre pe3ynbrarbr ocBoeHllf, pa6oueft uporpaMMbr rro MareMarrrKe
npeAcraBJreHbr rro roAaM o6yuelawn B cneAyrorrlnx pa3AeJrax nporpaMMbr B paMKax
orAeJrbHbrx xrypcoB : r(ypca <<MareuaruKa>, B 7 

-9rctaccax-KypcoB
<< arrre 6pa>, (reoMerpr4rr ))

flpe4nonaraercs' rlTo BbrrrycKHHK ocuosHoft rrrKoJrbr cMo)Ker crpor,rrb BbrcKa3brB a1Lts.
H orpHIIaHI{[ BbrcKa3nnauufi, pacno3HaBarb rrcrLrHHbre LI Jro)KHbre BbrcKa3brB aHvry^,
upLrBoAHTb npHMepbr Lr KoHTp npr.[Mepbr, oBJraAeer uoHrr[rrrMt4: onpeAeJreHr4e,
aKcHoMa, TeopeMa, AoKa3areJrbcrBo 

- 
U IJAyg'}ITCs. ucfioJrb3oBarb wx rrpll

BbrrroJrHeHnrE yve6nrrx H BHe yve6urrx 3aAarr.

npeAMerHrre: (n Kypce nsyrreHns a.rrre6prr):
l)oua4en[e 6asonbilu nonf,rrftHbtru a[fiaparoM rro ocHoBHbrM-pa3AeJraM co.qep)Kalnfr;

qpeAcraBJleHr,Ie 06 ocuoBHhn< rBfraeMED( rroHrrrrfi (wrclo, [epeMerrHtur,
Oynrq[s, ypaBHeH]Ie, HepaBeucrBo, ToxAecrno) KaK BilKHefturry MareMarrrrecKrn(
MO.qeJIfi' [O3BOJItrcIqrx OnI{Cr-rRaTb }I I,I3)nIaTb peaJIBHbIe IIpOqeCCbI I{.f,BJIeHI4t

2) yN(eHI'Ie pa6oraru c a-nre6palrrecKr.rM TeKcroM (ananrasrporam,
neo6xo4rnuyto un([oprr,raqulo), TorIHo Lr lpaMorrro Brrporarb cBo]r MbrcJr]r B
urncruennofi peq}I c [pr,rMeHeHr{eM MareMarfiqecroft TepMr,rHonorurE v.
Irc[onb3oBarb ptBJr[rrIHbIe t3blKrl MareMarr,rKr4, [poBo4rrb rnaccu$urarlurn,
o6ocnonanr{f, , AoKa3areJrbcrBa MareMarrrsecKrdx yrBepx4enufi ;

3) onna4erule HaBbrKzlMr,I ycrubD( []rcbMeHHhD(, uHcrpyMeHTaJrbHbD( nrr.mcneuzft ;
4) oBJraAeIrI4e anre6paruecKr.rM r3brKoM, yMeHrre lrcrroJrb3oBarb ero Nrs. om,rcarrIat

lpe.qMeroB oKpyxttrcqero Mrpa; pa3Br,rrr.re flpeAcraBJrelautrt u uso6pasuteJrbHbD( yuenzft,
nprEo6pereHlre HaBbrKoB rrocrpoenzx Qynrqufi ;

5) ycnoenze clrcreMarl,IqecKl,rx znaxufi o $ylrr<qur:'. lr Lrr< cnoficrnax, a raKx(e yr[eur,re
flpl4MelrflTb cl,IcreMarrtqecKl,re 3HaHr[ff o HI{x AJrr pemeHus. nparrnqecKr,rx 3a,qatr u sapLanuf,t na
[ocTpoeHr{e;

6) ylnenne [crloJrb3oBarr ([opruynrr 4nx upeo6pa3oBarr[r anre6paruecKr{x nrrpaxenvfi,
rrpr,r AoKa3arenbcrBe rox,{ecrB, [ocrpoeHrrr,r Qynrqnr,r;

U3BJIEKATb

ycrHofi u
CPIMBOITI"dKPI-

JIOfI{qeCKpre



BrmycrnnK rIoJrfrI,IT Bo3MolrHocrb :

4) no3HoKoMumbct c no3uquoHHbt 4u cucmeMat4u crtucreHun c ocHoaaHunMu, omfluqHbtuu

om l0;
5) yznyfiumb u pcBsuma npedcmaeneHun o HamyponbHbtx vucrec u ceottcmeox denuuocmu;

IEI{CTBI4TEJIbHbIE ril4crA
BrmycrnraK Ha) rr{Tct:
1) nna4em rronrrueM KBa,{paruoro KopHr, up}rMelrflTb ero B BbrrII,IcJIeH}rrIx.

Bwnycrcuurc noryqum 6 osMoctcHocmb :

2) paseuma npedcma*neHue o qucne u qucnonbtx cucmeMec om HamypanbHbtx do

deilcmeumeilbHbrx qucen; o ponu nbwucreHuil e venoee,tecrcoil npaKmuKe:

I43MEPEHVTA, nPVrEIrr4)l(EHVlA, OUEHKI4
BrmycruuK Halnrl{Tct:
l)ncuolrsonaru B xoAe peureHr{r 34Aatr gneMeuTapHble rlpeAcraBJreHaf,, cBr3aHubre c

npN6rmx€HHBIMIT 3uaqenrlf,Mlr BeJI]rtIrrIr.

Bamycrcuux nonyqurn BosuoltcHocmb :

2)nounmu, qmo qucJtoBbte dauuute, Komopue ucnonbsynmct dnn xapaKmepucmuKu

o6texmoe oKpylrcant4ezo Mupo, t*Jwnmct npeuMyt4ecm*eHHo npu6nuaceHHbutnf,, qmo no

sonucu npu6nucrceuuutx 3Haueuuil, codepcrcarytnca e uufiopuaquoHHbnc ucmoqHuKa)c,

MoctcHo cydumu o no?pewHocmu npu6nucrceuun;
AJI|EEPAI4TIECKI4E BbIPAXEHI4II

BrmycrnuK HafrlrTct:
1) BbrrroJrH.fiTb upeo6pasoBttulrr nrrpaxenufi, coAepxarr{ilx creneul,I c IIeJTrIM}I

rroKa3aTeJrf,Mlr r4 KBaApaTHbre KopHlr;
2) BbmoJrHrrb roxAecrBeHnbre npeo6paroBanwa paqnouanbHbD( nrrpa:rcennft Ha

ocuoBe rrpaBr,rJr Aeftcrnuft HaA MHorotrJreuaMr,r u wte5pawrecrr,rMrr 4po6rrrau;
3) nunonnxrb pa3Jro)KeH[e MHoroqIreHoB Ha Mlro]KlrreJlrr,
Bamyc rcuurc no nyvum 6 o suo )tcH o c mb :

4)uayvumacfl nbtnorHtmb JvtHozoruozorde npeo6pasonaHut paquoHanbuttx eatpacrceuuil,

npuMeHnt wupoxuil na6op cnoco6oe u npueilor;
YPABHEHI4.'I

BrruycruuK Halnrr{Tct:
l) peuaru ocHoBHbre Bu.&I paqlroHaJrbubx yparuennft c o.qrofi nepeuennoft, crlcreMbr

ADyx ypaBnennft c AByI\ffi rlepeMeHlrblMlr;
2) nounrarr n)aBHenlre KaK BarHeftuyro MareMarr,rqecKyro MoAeJrb AJrr oIr]rcanurs. vr

lrcfreHfir pasuoo6pasHbD( peaJrbubx clrTyaqrfi, peurarb reKcroBBre 3aratm anre6pau.recKr,rM

MeTOAOM;

3) flp]rMerrrrb rpa(fnvecrr,re [peAcraBJreH[r Arrs. ]rccneAoBarrnr yparnenrafi,
r,rccJreAoBauur Ir pemeHr{r cr{creM ypanuenuft c ABytrax [epeMeHHbrM]r.

Bamycrcuurc noryttutil Bo3n4o)tcHocmb :
4) oenademb cnequutbHbtwu npueMawu peweHun ypaeueuuil u cucmew ypaeueuuil;

ynepeHHo nptnteHtmb annapam ypaeueuuil dnn peweHun pasuoo6pasuaw sadou us
MamemamuKu, cMelrcHatx npeduemo B, npaKmuKu ;

HEPABEHCTBA
BrmycrnuK HaytuTcr:
l) nonnnaarr r,r [pr4MeHrrb repM[HoJroruro ]r cLrMBoJrnKy, cBr3turubre c oruomeHfieM
HepaBeHcrBa, cnoficrna qr4crroBbD( HepaBeHcrB;
Bamycxuurc noryqum *o3MoJtcHocmb Hoyqumbct :
2) pazuoo6pct3HbtM npueMaM d orcas amenbcmn a Hepas eHcm6.

OCHOBHbIE IIOH'ITVI'. WTCJIOBbIE OYHKUI4I4
BrmycrcruK Ha)ryr,rrcr:
l) crpor4rb rpa(furu eJreMeurapHbD( r[yuKrlrft; lrccneAoBarb cnoficrna qucroBErx

Qyrlr<rld Ha ocuoBe vsy+'euns. rroBeAeHrir uxrpaQuron;



l) nouurraarb vr ncrloJlb3oBarb $ynxquonarrbHbre nonflTtrs. u r3brK (repuunrr,
clrMBoJrlrqecrcrae o6osnaveuur);

2) crporlTb rpa(fuxu gJreMeHTapHbD( rbynrqd; ]rccneAoBarr cnoftcrea (rracJroBbnr

$futqufi Ha ocHoBe lrs) reHr.rrr rroBeAeHr4r r,rxrpaSuxon;
3) rroH]rMarb (fynxqnro KaK naxneftmyro MareMar]rqecKyro Mo.{enb Arrl. orrr{caurrt

upoqeccoB ,r snreHllft oKpy)Kttroqero Mr4pa,rpr,rMeHrrb (pyurqnonanrnrui xgrm Nu,
onvcarrtrs. 14lrccJleAoBalrufl. 3aBrrcunaocrefi MexAy $rasr.recr<r,rMr4 BeJrr{rrr4HaM[.

Bamycrcuurc noilyuum qo3MoltcHocmb Hoyttumbct :
4) npoeoduma uccnedonaHun, crt3aHHbte c u3yqeHuelr ceoilcme Qyurc4uit, 6 moM qucre c

ucnorbsoeaHueu Kounbnmepa; Ha ocHo*e zpaQuxoe u3yqeHHbtx Qyurcquil cmpoumb 6onee
cnoilcHbte epaQuxu (tEcovuo-sadavuarc, c (nbtKonombtMuD moqKetwu u m.n,);

5) ucnonatoeamb Qyurc4uouattuuarc npedcrna*neHut u ceoilcmea Qynxquil dna peweuun
MameMatnwtecKwc sadara u3 pa3ruttHaa pasdenor Kypca.

qI4CJIOBbIE IIOCJTEAOBATEnbHOCTI4
BrmycxnuK Hafrlrrcr:
l) rIoHI{Marb I,I }rc[oJlb3oBarb t3bIK [ocJleAoBareJrbHocrefi (repuvnrr, cr,rMBorr{qecKr,re

o6osnavenux);
2) flpl,IMelrtrb ([opuynu, cBfl3arrHbre c apu@rr,rerr,r.recxofi u feoMeTpr4rrecrofi

upo{peccl4tM}r, 14 arl[apar, c(poprr,ruponasnrrft flpu ]rry-reu]r]r Apyr]rx pa3AenoB Kypca, K
pertreHr,rrc 3aAarr, B ToM tlr{cJre c KoHTeKcroM H3 peanrnoft xr,rsHu.

Bamycrcruurc noryqum Bo3MoltcHocmb Hcryqumbct :
3) pewama xouduuupoaaHHbte zadavu c npututeHeHueu Qopuyn n-zo ureHa u cyJt4Mbt nepsbtx

nvreHo? apufuuemuraecrcoil u zeoilempuvecrcoti npozpeccuil, npuueunmb npu ornoM onnqpqm
ypaeueuuit u HepaneHcms ;

4) noHuMamb apuQuem*tecttyn u zeoMempuqecKyn npozpeccuu KoK fryurcyuu
HomypclJtbHozo apzyMeHma; c6fl3bt*qmb apuQ*temwtecKyn npoepeccun c nuueiluatu pocmow,
?eoMempuqecKyto - c eKcnoHeHquarbHbtJvt pocmoM.

OTII4CATEJIbHA' CTATI4CTI4KA
BrmycrnuK HafrrrTct I{cuoJrb3oBarb upocrefturue cuoco6rr npeprcraBlremvs. fi a*uruga

CTATI4 CTI,IqECKI4X .UAHHbD(,

Bunycrcuux noryqum sosJ,4o)tcHocma npuodpecmu nepsoHaqailbHbtil onum opeaHusaquu
c6opa dauuam npu nposedeuuu onpoca o6t4ecmeeHHo?o MHeHufl, ocyr4ecmsrnmb tnc aHcrntts,

npedcmaennmb p%yilbmombt onpoca e udee ma6nuqat, duazpauuat.
CJTYqAI4HbIE COEbITVIA 14 BEPO'THOCTb

Brmycrunx Hayq[rrct Ho(o.u,rrb orHoc[TeJrbrryro qacrory n BepoflTrrocrr cny.rarlnoro
co6rrrlltr.

Batnycxuurc noryqum lo3MoJtcHocmb npuo6pecmu onbtm npoeedeuun cnyvailuaa
gK?nepuMeHfnoS, I moJvt tlucile c noMoulbto KoMnwomepuoeo uodenupoqctHun, uHmepnpemaquu
wc p$yrbmamo6.

KOMBI4HATOPLIKA
Brmycrnur Haywrrcfl, pemarb rou6lrnaropuhre 3aAarm Ha Ha:(o)KAeHlre -.rprcra

o6rexron nrm rorra6r,rnaqr,rft .

Bamycxuux noryqum no3uoltcHocmb Hayqumbct HeKomopbtM cnequcubHuM npueMaf,t peweHun
rco*tduu amopHbtx s ad au.

IlrrannpyeMbre peryJrbrarbr ocBoeHrrfl yre6noro rpeAMera reoMerprrfl.

rlpeqnrernrre
l.osraAeH[e 6agosrn{ nonsrr,rfiHrnvr a[flaparoM no ocHoBHbrM pBAeJraM coAepx(imr-rr;
lpeAcraBJrenue o6 ocHoBHbD( r,rsfraeMbrx rroHf,Trrf,x (vucno, reoMerpuqecKarr ([urypa) rax
eaxHeftmIrx MareMar[rrecKrrx Mo,qeJrf,x, rro3BoJrrrorq[x olrlcbrBarb pr r,B]nrarb peaJlbHbre

[poqeccbr u sBrreErrfl.



l) ucnonmoBarb csoftcrna ra3MepeHafl AJrI{H, urorqaAetr ll yrnoB rrpn perueunn 3a4arrua
HaxoxAeHrre AJrI1IHbr oTpe3Ka, AJrr4Hbr OKpy)KHOCTU, AII]IHbr AyrI{ oKpy]KHocTLI,

rpa,4ycuofi Mephl yrJra;

2) BbrtrrrcJrrrb ,4truHbr nunefinrrx gJreMeHToB Q".yp Lt llx yrnbl, I,Iclonb3yt (foprraynrr

AJrLrHbr oKpyxHocrtr tI AJIrrIrbr Ayrlr oKpyxnocru, Sopuylbl nJrolrlaAefi Qoryp;
BrmycrnuK rroJryrrrrr Bo3MotrcHocrb :

8 K.ilacc
HarJrsAHafl reoMerprrfl

BrmycrnuK Hayrrrrrcfl:
l)pacuosnanarb Ha qeprexax, pLrcyHKD(, MoAeJrrx r,r B oKpyxarcIqeM Mlrpe [JIocKI{e

reoMerprqecKfie Qurypu

IeonretpnqecKrre Qnryprt
BrmycxnrK rrayqrrrcfl:

-HrxoArrrb, orHoruenllt Qnryp (paneucrno, uo4o6ne)
Butnycxuurc nonyqum sosJwot cHocmb Hayqumbcn:

npuodpecmu onbtm uccnedoeauun ceoilcml nnaHuMempwtecKux Queyp c noMol4bn
KoMnbrcmepHwx npozp ctMM ;

I{rnrepenne reoMerpnrrecKrrx BeJrrrqrlH

BrmycruuK Hayqnrctil:

BbrtrrrcJrrTb rrnoulaAr{ TpeyfonbH[KoB, rrprMoyroJrbHr{KoB, IIapaIIJIeJIorpaMMoB,

rpauequfi, KpyroB lr ceKTopoB

Bunycwtux nony"um sosfiloJtcHocmb Hayqumbc'fl :
1. gbtttucfltmb nnouqadu Qreyp, cocmaqreHHbm tnc deyx unu 6onee npflJ'woyzonbHuKoB,

nap amero ?p eLMMoB, mpeyzonbHuKo8,
2. nbtqucrtmb rutot4adu MHozoy?ottbHttKo*, ucnorwyr omHoweHun panHoseruKocmu u

pasHococmasneHHocmu;
3. npuodpe cmu onbtm npuMeH eHut anze 6pauu e cKo?o u mpueoH oMempuue cKo eo

annapama u udeil deu.irceuun npu peueHuu sadaq Ha nbtuttcileuue naouqadeil
MHO?OyzOJ|bHUKOB

9 rcnacc
Har.lrsAHafl reoMerprrfl

BrmycrnuK Hayrrurcfl:
1) pacnosuaBarb Ha qeprextx, pr4cyHKtx, MoAeJrrx Lr B olpyxruorqeM Mrape

[pocrpaucrBeHHbre leoMerp[rrecKr,re Surypu

2) paclro3HaBarb pa3BeprKr,r ny6a, [prMoyronbHoro uapuurJrenefl]rrreAa, npanr,rnruoft
rrlrpaMrlAbr, rILrJrlrHApa lr KoHyca;

3) onpe4enrrb Iro runeftnrna pil|MepaM pa3BeprKr{ (fnrypu nuneftnrre pa3Mepbr calrofi
r[nrypn u nao6opor;

4) nrl.*tctanr o6reu nprMoyronbHoro [apilJrJreJrerr]rrreAa;
Bamycrcuurc nonyq um 6o3J|4oJrcwo cmb Hayttumbcn :
I) earuuctnma o6teuat npocmpaHcm*eHHbtx zeoJwempuqecKu)c Queyp, cocma*reHHbtx ttJc

npnl4oy?onbHwx napailnenenune d oe ;



1) o*rademb seKmopHbtw JvtemodoM dnn petaeHut sadau Ha 1bwucfleHue u
doxasamenbcmso;

2) npuo6pecmu onum BwnoflHeHun npoeKmor Ha meMy <Ilputteueuue neKmopHo?o
Memoda npupeweHuu sadaq Ha nuuucneHue u dorcasamenbcmnoD.

Cogepxanne yuednoro [peAMera <<A.rrre6po>

7 rc.rracc

API4OMETI4KA
Paquona.rrbHbre qlrc.ila. Pacmupeu]Ie MuoxecrBa HarypalrbubD( rI]IceJr Ao MHoxecrBa

rleJlbrx. Mnoxecrga IIeJIbx rI[ceJI Ao MHox(ecrBa paqfiouaJrbHbD(. ParluonanrHoe rucJro KaK
orHollleHlre m/n, rAe m - qenoe rmcJro, n - rrarypaJrrgoe. Csoftctna Aetcrnufi H4A rrercJraMlr.
Creuenr c HaryptlJIbHhIM rloKa3areJreM, ee cnoftcrsa.,I[eftcrnufl:na1crerrerrf,Mr{

AJITEEPA
A"rrre6pauqecrc[e BbrparneHrra. Byrnerurbre BhrpCIKenux (nrrpareHr{r c uepeMeunrnr,rn).rlr'rcnosoe 3HarIeHI4e 6yrreunoroBhrporeH[s..ToxAecrBenrrhre npeo6paso rlarrtre

6yrnennrrxBrrpoKeulrfi na ocnose cnoftcrn apr([uerzvecrnx Aeficrnuft. Cpannenue guaqenr,rft
BErprnKerr[ft . Panencrno 6yrneuurrx Bbrpa)KeHr,rfi . ToxAecrno.

Creuenr c HarypaJrbHbu [oKa3areneM rr e€ cnoffcrna, oAHorIJIerrhI r,r MuororrJreHbl.
Cran4aptnrui ua4 oAHoErJreHa I,I MHororl[ena. Ctenenb MHoroqflena. Cnoxenrre, BbrrmTaHrre,
yl\ffioxeHl{e MHorotrJreHoB. Bosne4enr,re oAuorrJreHa B crerreHb. Yrranoxenve oAHorrJreHa Ha
MlroroqfieH. Ooprraynrr conparrl€nnoro yMHo)Ke:ava; KBaApar cyr\[Mbr r4 KB4Apar pa3Hocrr{.
Ooprrayla pa3Hocrl,I KBa,AparoB, xy6 cyrrarrau u ry6 pa3Hocrr,r AByx Bbrparrenuit, cyMMa r{
pa3Hocrb ry6on. llpeo6pasoBaHze qenofo BblpalKeH.ufl, B
MHororrJIeH.PagnoNenl{eMlrororrJreHoBna MHo)Kl{TeJrr,r(nr,nrecenrEe o6qero Muo}rfi.rreJrt 3a
cro6ru, cnoco6 rpynnuponxn)..

Ypannennr. YpanneHr,Ie c o4roft repeMeHrrofi. Kopenr ypaBHeHrrf,.. Pannocvnbgocrb
yparrreuuft.

Jlznefuioe ypalneHr,re..
Ypannenne c oAnofi flepeMeuuofi. Jluneftnoe ypaBHen]re c AByla{ [epeMerrrrbrM]r, [pr{Mepbr

perueuur yparnenuft B rIeJrbD( rrr,rcJrrx.

Peruenue reKcroBbrx 34gaq alre6pauvecKr,rM cnoco6orr,r.

,{eraptonu KoopAI,IHarbI Ha flJrocKocru. fpa(fvqecKarr 
""t.prrplraqrr ]lpaBH elLrs. c,qByrvrr

rIepeMeHHbIMtr. fpa([nr rutneftnoro ypaBHeHr,rr c AByMr repeMeHrrbrMn; yinonoft roeQ(fuqr,renr,
npxuofi; ycJIoBHe rIapaJIneJrBIrocrII rrprMbx. Cncreurr nrneftnrx ypanner,rft, cuoco6rr nx
pertreHl'rrl, fpa$uuecraJl uuTeprlperarlaf, cr{creM ypa.nnenraft c4Byr\ffi [epeMerrrrbrM]r.

Peurenue 3aAaq c rroMoulbro clrcreM ypanuenzft

OYHKUTIII
Ocnonnrre nouflTrrfl. 3a.g[cuMocrrr MexAy BeJrr{rMHaM}r, He3anrlc}rM afi u gallucwMr

fiepeMelrlrbre flonsrl4e (fynxquu. 06racrr oupeAeJreHr{r rr MHo)KecrBo sHaqeurlft Qymqfiz..
fpa(prrc 0ytoq"". Jft,rneftua-fl Oy"*q"r n ee rpa$Irr, rrprMafl rrponopqlroHarrbHocrb lr ee
rpa(fll.

(Dyuxqzv y-x2 vy:x3, 
"* rpa$uxr,r r,r cnoftcrna

BEPOflTHOCTb I,I CTATIICTIIKA

Crarucrnrca. OuncateJlbHble crarlrcrrrqecKr{e [oKa3areJrrr rMcJroBbD( ua6opon: cpeArree
apz(frraetr,ruecKoe, MoAa, MeAlr:ura, nau6onrmee lr HarrMeHbmee 3rrarreHr{r. Meprr pacceuBam:rrs;
pttsMirx, ra6na.nroe [peAcralneHr4e AarrHbrx



JIOIIIKA II MHO}KECTBA

Teopernrco-MHoxecrBeHHbre rroHflTrrfl. Muoxectno, gJIeMeHT MHolrecrBa. 3aAanne

MrrolKecTB [eperrr4cneH]IeM gJIeMerrToB, xapaKTep[cT[qecK[M cnoftctnorvr. cran4aptnrre
o6osHa.reHrrt rmcnoBbxMHo)Kecrn. flyctoe MHo)KecrBo I{ efo o6ognaqenve. floAuno)KecrBo.

O6reAunen[e ll nepeceqeufie MHo]I(ecrB, ptl3Hocrb MHo)KecrB.

Irlnrnocrpaur{r oruorlemfi uexAy Mnox(ecrBaM}r c rroMolqbloArlalpaMrra 3ftnepa-BeuHa.

Sleuenrrr JrorrrKrr. Ilonrrue o paBuoc[Jrbnocr]r, cneAoBaHliz,ynorpe6neHue roruqecrl[x
cBfl3OKeCnU...,mO...,6 mOM UmOnb-KO B mOilCnytlae, JIor[qecKI,Ie cBt3KI{ u, unu.

Crarncrura.
Ta6mlYuoe ra rpa$r.recKoe upeAcraBJreHr{e AaIIIrbx (rpaQnru, Al{arpaMMbr, ta6ruqbl,

rroJllrroH, H.rcrorpaMMa ,qacrora, orHocI4TeJlbHaf, rracrora, cpe.quee apu([ueru.recKoe.

9 r.rracc

A.rrre6pa
Ypannennfl rr HepaBencrBa
Vpaaneunx lr HepanencrBa c oAHoft uepeuennoft . fpaQurrecKoe pemeHlre HepaBeHcrB

nropofi crerreHr{. Pemenue ypanrenvfi rperreft lr qerBeprofi crenenefi, 6urnagpatnrre

ypaBHeHrlr, Apo6no-paqrroHilJlbHble ypaBlrenns. MetoA I,IHTepBanoB

Ypannenrr v HepaBeucrBa c AByMt repeMeHHbIMn. fpa(pnrr ypanneuufi c AByMt
rrepeMeHHbrMu. fpa([u'recKoe pemeH]re c[creM ypannennft c AByMt rIepeMeHHbIMn Peruenue

3a,qatr Ha cocraBJreHr{e c[creM ypaBHeHuft nropofi crenenll

9ncronrre Qyurcquu.
Kn44parr.rnax rfynruvrse ee rpa(fnx n csoficrna. Kna4parnufi rp6xvren Irlnrepnperarlnt

rpaQuron pe flonoxenrae rra KoopAr,rlratrroft rrJrocKocrr,r rpat[uxon
rfynxqnf5ax2 rpaQux ([ynrquu 5ax2+bx+c, Koop4l4lrarbr Bepmr,rHbr

napa6onrr, eE ocr clrMMerprirlr, HanpaBJrenr,re netsefi uapa6onrr
Creuennrre rby"rq"u c HarypaJrbnbrMrr [oKa3areJurMu2 u3, rx rpat[nru r.r csoficrBa

.HaxoxAeHze ropnefi n-fi crenenlr c noMorqbro KaJrbKyJrmopa. Kopeur--rperrefi crerreHfi.

3auncr ropnefi c rroMorqbro crerrenrl c 4po6nrurn [oKtrrareJreM

rluc.rronrre nocJreAoBareJrbHocrn. floncrr,re qr,rcronoft fiocJre.rloBareJrbHocrrr. 3a.uasue
rrocJreAoBareJrbuocrLt peKyppeHrnofi (foprraynoft u Qopuylotrr n-ro rrJreHa.

Apu(prraeuaqecKarr r,r reoMerpurrecKar nporpeccfiu. Ooprraynsrn-ro q]reHa apnlfueruvecrofi r,r

reoMerpfiqecxofi rrporpecclrfi, cyuurr uepBbD( n-x rr,JreHoB .XaparrepncrrrqecKr(e csoftcrna
I4ao6paxeu[e rrJreHoB apu(fueruuecrofiz reoMerpLtqecrofi [porpecc]rfi ro.ncaun

KoopAlruarHofi unocrocru. Ilulaeftnrrfi r,r gKcrroHeHrluwtl;ttl;f,tpocr. Cro>rarbre [poqerrrbr.

Crarncrnra. Mepu pacce[Banr,rr: pa3Max, placfiepcera r,r crarrAaprHoe orKJroHeH[re.

Cffyqaf,ffi* [r3MeHrmBocrb. Irlalrenqrmocrb rrp]r n3MepeHr{fi. Pemaroqrae qpaB}rna.

3axououepnocrlr B [tsMeHrtt,IBbx BeJrurmHax.
M Lr rpaQuron Arrt orrr,rcarrllf, ganr,rcrarvrocrefi peirJrbHbD( BeJrr{rrrrn, rr3BJreqeul,re

uu(fopuaquu vrs ra6nuq, Ar,rarpaMM z rpaSnron Mepr,r paccer{Baur.r.r: pa3Max, Avrcilepcvrfr. n
cTarrAapTHoe oTKJroHeHlre.

Cnyuaftnaa rrMenqrmocrb. llgruenqnnocru rrplr ]BMepeHr{fi. Pemaroqve flpaBr,rJra.

3arououepuocru B IrsMeHTrlrBID( BeJrr{rmrrax



KBaApar, poM6, r{x cBoficrBa }r up}renaKr,r. Tpanequx, cpe4flrrs, Irvtle.rrs. Tpaneq[]r.
MnoroyroJrbnlrK. Bunyrurre MHoroyroJrbnr4Klr. Cyrrarraa yrJroB BbmyKJroro

MHo f oyro JrbHr,rKa. flpanr,rnrnrre MHoroyronbHlrKr,r.
Orpyxnocrb I{ Kpyr. Ayra, xopAa. Cerrop, cerMerrr. I{eurpanrnrrft yron, snucaHHrfr

Yror, BeJII,IIMHa BrrucaHHoro yrJra. BgarEuuoe pacnoJro]KeHrre rrprMoft u orpyxuocrrr, AByx
oKpylKHocrefi. KacareJlbHat II ceKyrqffr K oKpyxffrocrvr, vrx cnoftcrna. Buncannrre I,I o[]rcarrHbre
MHoroyfonbHI,IKIi. Orpyxnocrb, BfrrrcauHa.s B TpeyroJrbuvrn, ur oKpyxuocrb, o[]rcaHHafl oKoJro
TpeyronbHura. Bur,rcanlrbre u o[]rcaHHbre oKpy)KHocTLt [paB]rJrbHoro MHoroyfoJrbHr,rKa.

feorraerpn.recKl4e npeo6pasoBantrc.. flousrr,re o pirBeHcrBe r[uryp. flonsrue o AB[rxeHr4r,r:
oceBafl I,I qeHTpzuIbIraJI clrMMerplrlr, [apaJrJreJrrnruZ nepenoc, rroBopor. flonsrute o uoAo6ue

Qrryp r foMorerr{r{.
flocrpoeuue c rloMolqbro qlrpKynr ra mrnefirr,r. Ocnosurre 3aAarm Ha rrocrpoeHr,re:

AeJreHr4e orpBKa rlorloJrttM; IlocrpoeHr,re yfJra, paBHoIo AarrHoMy; rrocrpoeHr4e rpeyloJrEHr,rKa IIo
TpeM croponaM; rlocrpoenlre [ep[eHAvKyrntpa r npruoft; flocrpoeHue 6nccerrp]rcbr yflra;
AeJreHr,re orp$Ka Ha n palrtbtx.racreft.

Peurenr,Ie 34Aaq Ha BrFruc.lreHlre, AoKa3areJrbcrBo rr flocrpoen]Ie c ]rcnoJrr3oBtur]reM
ceoficrn r{3freur{r Quryp.

Ilruepenue reoMerprrqecnrrx BeJruqnH. fittntna orpe3Ka. PaccrosH[e or rorrr(n Ao
npnaoft . Paccrosu[e MexAy napiurJrenbHhrMr4 flprMbrMr,r.

Ilepv rr,rerp MH oroyro JrbulrKa.

[tmua oKpyxHocrr,I, q]rcJlo 7E; p.rruna oKpy]KHocrlr. fpa,4ycuar Mepa yrJra, coorBercrB[e
MexAy nenr.u,rnoft rleHTparJrbuoro yrna z Anuuofi Ayrr,r oKpyxHocrr4.

florl.f,Tue nJrolqa,qll [nocKr,rx rburyp. PannococraBJreunbre n paBnoBeJrr,rKrre $zryprr.
flnorqaAl rlpflMoyroJrbHr,IKa. flnoqaau [apaJrJrenorpaMMa, TpeyroJrbHrrKaurparreqrur. flnorqaqr
MHoroyroJrbHlrKa. flnorqaAr Kpyra ra rrJrorqaqn ceKTopa. CoornorueHue Me)KAy rrnorqa,q{Mr{
noAo6srx $n.yp.

Pemenue 3aAaq Ha Bbrrrr4cJreul,Ie v AoKa3areJrbcrBo c I{cIroJIb3oBaH}reM }tsfreHHhur
(popruyn.

Koopqnnarrr. Ypasnenne npnaoft. Koop.uanarrr cepeAuHbr orpe3Ka. Ooprrayna
paccrorHr,rfi Me)KAy ABy[{s roqKaMr{ nJrocKocr}r. Vpannenre oKpy)KHocrr,r.

Bercropu. [puya (rraoaynr) BeKropa. PaseHcrso BeKropoB. KourrneapHbre BeKropbr.
Koop4unatu BeKTopa. Ylr,rnoxenrle BeKTopa Ha rrlrcJro, cWMa BeKTopoB, pa3JroxeHrle BeKTopa

rlo IByr\[ HeKoJrJr]rHeapHbM BeKTopaM. Cranxpnoe [por,r3BeAeHr,re BeKTopoB.

Teoperurco-MHo)KecrBeHHbre rroHflTrrfl. Mnoxecrno, gJreMeHG MHolKecrBa. 3alanr,re
MuoxecrBa flepetmcJreHrreM gJreMeHToB, xapaKTep]rcrnrrecKr,rM cnoftctsol\,I. Ilo,qunoxecrBo.
O6telunenne fi rrepeceqeHlre MHo)r(ecrB.

3leprenrrr Jrorrrnrr. Onpe4erenve. Arcraorurr u reopeMbr. ,{orasarenrctno or
[porrtBHolo. Teoperua, o6parnar Aannoft. flpurr,rep r,r KoHTp [pr{Mep.

flonf,Tr,Ie o paBHocI,IJIbHocrr,r, cJreAoBarr[ra, ynotpe6Jreu]re Jror]rqecKrrx cBs3oK ecJrrn ....,
TO..., B TOM rI TOJIbKO TOM CJIfIae, JIOIITIIeCKIIe CB'3KI4 LI,,.'J.rn.

Ieonrerpnff B rrcrop[qecKoM pa3Brrrrrn. Or sel{reMepr{r K feoMerp}rn. fln(farop u ero
mKoJIa. Oalec. Apxunae4. flocrpoenre rp{rBr{JrbubD( MnoroyronbH}rKoB. Tpucexqux yrna.
Knaqparypa Kpyra. YAnoenue rcy6a. Vlctopun .v.ncrra n. 3onoroe ceqeHlre. <<Haqala>> EnxlnAa.
JI. 3ftnep. H.I,I. Jlo6a.rescrufi. l4croput urroro rocrynara.

Irlso6percu[e MeroAa KoopArlHar, [o3BoJurrorqero flepeBoAfiTb reoMerp[qecKrre o6rexrrr
Ha fi3blK anre6prr. P. .{erapr z fI. Oeprvra. flpnrraepbr pa3Jrr,rrtrrbrx crrcreM KoopArrHar Ha

TINOCKOCTII.

Haupan.neHrrfl rrpoercrHofi 4erreJrbHocrrr
OAnurra us uyrefi (popruuponauux YY,{ B ocHoBHofi mrore flBrrflercs. BKrroqeHre

o6yrarorquxcr B yre6uo-uccJreAoBareJrbcKyro t,r [poeKTHyn .{erreJrbrrocrb, Koropat Moxer
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