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TT O'IC HI4TE JIbHA'I 3A[II{ C KA
flporpalrua o6rqeo6pa3oBareJlbHofi yre6uofi rucuurrJrr4Hlr <Mareuaruxa: alre6pa H Haquru

NIareMarllqecKoro aHanvga; reoMerpr{r> (4a,ree - <Marervrarura>) [peAHa3HaqeHa Anr r.r3yrreHut
NIareMarIrKLr n npo(feccploHaJlbHblx o6pasonareJrbHbrx opraHrr3arlusx C[IO, peanr43Fotrlr4x
o6paronarenbH).Io [porpaMMy cpeAHelo o6ulero o6pa:onalrnr B rrpeAeJrax ocBoeHus ouroeuofi
npo(pecczonzutruoit o6pasonarerurofi ilporpaMMbr CllO (OfIOn C[O) na6aze ocHoBHoro o6ulero
o6paaonauu{ npn rloAroroBKe nnanurfuqupoBaHHbrx pa6ouux, cny}Katuux v cleurraJrr.rcroB cpeAHero
38eHa.

flporpanrua paspa6oranalna ocHoBe rpe6oeauufi OfOC cpeAHero o6rqero o6pa:onannx,
npe.4T,sBn{eMLIX K CTpyKType, COAepXaHLIIO I{ pe3ynlTaTaM OCBoeHI.I-s yue6HOfi AI{CIII4rrnrrHbr
<MareuaruKa), I{ B coorBerc"tBtrvt c PexoueH4aur4.f,Mrr rro opraHl{3arlnl,r [onyrreHrr{ cpeAHero o6ulero
o6pa:onauus B rlpeAenax ocBoeHlrx o6pasonareJrbHbrx nporpaMM cpeAHefo npo$ecclroHaJrbuoro
obpasonanusna6aze ocHoBHofo o6urero o6pa-:onaHur c yr{eroM rpe6onauufi $e4epanr,Hbrx
rocy.4apcrBeHHblx o6pasonareJrbHbrx craHAaproB rr [onyqaeMofi npo$eccvvr vnu cleqvirnbHocrrr
cpeAHero npo$eccraoHaJlbHoro o6pa-:onaHur (nucruo [enaprarraeHTa rocyAapcreeHHoii rroJrr.rrr.rKlr B

c$epe rloAroroBKu pa6ouux KarpoB u [lIO MuHo6pnayxn Poccuu or 17.03.2015 Nb 06-259).
Co4ep>xanue [porpaMMrr <Mareuarl,IKa)) HanpaBneHo Ha rocrrr)KeHrre cneAyrorrlr4x qeleii:
. o6ecnerleHut c$opuuponaHHocrr{ npeAcraBneuuii o coqr{anbHbrx, KynbrypHbrx r.r

ucropuqecxlrx Qaxropax craHoBJreHrrr MareMarr.rKrr;

. o6ecneqeHus cQoplrr.rponaHHocrrr Jrorr{rrecKofo, aJrropurMr{qecKoro 14 MareMarrrrrecKoro
MbIIXICHI4';

o o6ecuer{eHus c(foplrI,rpoBaHHocrrl yuenufi npr4MeH-f,rb nonyqeHHbre gHa:e.tr'. rrpr{ perxeHr.iu
pa3nr.rr{H6rx 3a4al{;

. o6ecneqeHr.r.f, cQoplrlrpoeaHHocrr'r npeAcraBnenzfi o MareMarr.rKe KaK rracrrr

o6qeqeroseqecr<ofi Kynr,Typbl, yHr4BepcalrbHoM r3brKe HayKrr, no3Bon.f,rorqeM orrlrcbrBarb H
H3r{aTb peanbHbre rrpoueccbr rr sBrreHrrs..

B nporpauMy BKnroqeHo coAepxaHr{e, HarrpaBneHHoe Ha $opuuponaHr{e y cryAeHToB
KoMrrereHuufi, neo6xoAt4Mr,rx Anr Kar{ecrBeHHoro ocBoeHrr-s OilOn C|IO na 6a:e ocnosnoro o6rqero
o6pasonauus c nonyqeHrreM cpeAnero o6urero o6pa:onaHvs.- lpofpaMMbr noAroroBKrr
xea,ru@uqupoBaHHbrx pa6ourax, cnyx{aurrx, [porpaMMbr noAroroBKu cnerlr4anr.rcroB cpeAHelo 3BeHa

GnKPC, nnCC3).
flporparralra Moirer rrcrroJrb3oBarbcr ApyfrrMpr npoSeccuoHaJrbHbrMr4 o6pa:onareJrbHbrMrr

opraHrr3arlr4 sML1 peurvr3yrorurrMrr o6pasonarenbHyro [porpaMMy cpeAHero o6rqero o6pa:onaHux n
rrpeAenax ocBoeHr{r ocHonHofi OIIO|I CIIO na 6ase ocnoenoro o6qero o6pa:onauux (|I|IKPC,
IIIICC3).

OETTIATTXAPAKTEPLTCTUKATTqEEHOfr [\rcr]J4.frJrr4Hbr
<(MareMarrrKa : aJrre6pa rr HaqaJra MareMarrrqecKoro ana[rurcat reoMerpuq>>

Marelrarzra flBrrflercfl, (fyugalrenranruofi o6rqeo6pasoBareJrbHofi Ancrlnnlprsofi co cJroxrrBrrrrrMct
ycrofi.runrrM coAepxaHrreM lr o6ulul.rul rpe6oeauurMr{ K noAforoBKe o6y.rarorqvxcs.

B npo$eccrrouaJrbHbrx o6pa:onareJrbHbx opraHrr3auuflx, peaJrn3yrorqllx o6pasonarenbHylo
rporpaMMy cpelHero o6qero o6pasoeanus B npeAeJrax ocBoeHrq OIIOI C|IO na 6ase ocHosHoro
o6rqero o6pa:onalrus., Lr3yqenrre N,rareMarrrKr{ r.rMeer csou oco6eHHocrlr B 3aBHcI{MocrI{ or npo$unr
npo@eccuoHar'rbHofo o6pasonauu.r.



flpu oceoeHrlu npoSeccvfi ClIo u cneqnirnbuocrefi ClIo ecrecrBeHHoHayr{Horo upo@um
npoSecclroH€ulbHofo o6pa:onauut, cfrerlr{zururocrefi CIIO ryrraHr4TapHoro npoSulx
npo$eccuoHaJlbHoro o6pa:onaurlt MareMarr.rKa n3yqaercr Ha 6a:oeoN.{ ypoBHe OfOC cpeAHero
o6uero o6pa:onanuA, rrpv ocBoeur.rr.r npo$eccnfi CIIO u creqrraJrbHocrefi CfIO rexnrrqecKoro rr
coquanbHo-sKoHoMlrqecKoro npoQunefi npo@eccnoHaJrbHoro MareMarriKa E3yrraercs 6oree
yr:ry6neuno, KaK npo$r.r:muaa yue6nax lucqunnrrHa, yqurbrBaroqa{ cnequsuny ocBar.rBaeMbrx
npo@eccrafi r{Jrrr crrerlua,rrnocrefi .

3ro nr,Ipaxaerc.f, uepe3 corepx(aHlle o6yueHux, KoJrrrqecrBo rracoB, BbrAer-seMbrx Ha r43rreHpre
orAerIbHLIX TeM nporpaMl{br, r.ny6vHy HX ocBoeHlr.f, cryAeHTaMH, rrepe3 o6renr u xapaKTep
rIpaKTI'IqecKux gaH.srufi, BrrAbI BueayAlITopnofi cannocro{TeJrbuoft pa6oru cryAeHToB.

O6uHe Ilenu u3yrreHlr{ MareMaruKu rpaAr.rrlr4oHHo peann3yrorc.f, B qerbrpex HanpaBneHvr.sx-o6uee
npeAcraBnesue o6 I,IAesx LI MeroAax MareMarHKr.r, rrHTeJrJreKTyanr,Hoe pa3Burtre) oBJraAeHr{e
ueo6xo4LtlrblMl4 KoHKperHbIMrI 3Ha:nuflv^u rr yMeHrrrMr4, Bosrr.rrareJrrHoe no:4eficrnue.

flpoQulra:aqul qelefi MareMaruqecKoro o6pa:oeanvfl orpalnaerc{ Ha nu6ope [p[opr{reroB B
opfaHrr3allull yle6noft Ae.f,TerbHocrr't o6yraroult4xcs. [rx rexuuqecKoro, cour4anbHo-3KoHoMr4rrecKoro
upo$l'Inefi upoSeccuoHaJrbHoro o6pa:onaulrx nrr6op qeleft cMerrlaerc.tr B rrparMarr{qecKoM
HarlpaBneHlru, [peAycMarpIrBaloueM ycuneHpre H pacrxr4peHrre nprrKnaAHofo xapaKrepa u3]..{rcHua
MareMarLIKLI; npel{MylrlecreeHFlofi oplreHTarlzr.r Ha anropl4TMaqecKr.rft crulr nosnaeatemFrofi
Ie.grenbHocru. fllt r]MaHr.rrapHoro v ecrecrBeHHoHayr{Horo upoQu:reii npo(fecczoHaJ,rbHoro
o6pa:onaruls 6oree xapaKTepHbIM tBJlterc-f, ycrrJreHrze o6rqexynrrypHofi cocraBJrsroruefi y.re6uofi
IpIcqurInHHbI c oprleHTa\uefi, Ha Bll3yanbuo-o6pasHrrfi n roru.{ecr<[fi crunra yue6nofi pa6oru.

I,I:yvenue MareMarrrKr4 KaK upo(fnnrnofi o6rqeo6pa3oBareJrbHofi y.re6noft 4uoqunlunr,r,
yr{nrblBaloulefi cneqrlSlrKy ocBalrBaeMbrx cryAeHraMz npo4eccufi CIIO anu c[equaJrbHocrr.r CIIO,
o6ecne.{ue ae"Icfl:.

- nu6opou pa3nr{r{Hbrx rroAXoAoB K BBeAeHr{ro ocHoBHbrx nonrrufi;
- $opulrpoBaHl{eM cl{creMbl yue6urrx zagauuir, o6ecne.rusarcrlr4x s(f$exrunuoe ocyqecrBJreHr4e
nrr6paunrrx qeJreBbrx ycraHoBoK;

- o6orarueHlleM crleKrpa crurefi yue6uofi AerreJrbHocrn 3a cqer corJracoBaHvs c BeAylurzMu
Ae.f,TenbHocrHblMlr xapaKTepr{crrrKaMu nrr6pauuoft npo$ecclru/ cnequa,rrHocru.

flpo$rznrHaq cocraBJrtlouras orpar(aercr n rpe6ona:avflx K norforoBxe o6yvarouuxcr B r{acrr.r:

- o6rqefi clrcreMbl sHaHufi: coleplxareJrbHbre npr{Mepbr rrcrroJrb3oBaHr.rr MareMarrrqecKux ugefi u
MeroAoB e npoSeccuona:nuofi Ae{TenbHocrr{;

- I'lteHufi: pa3nl'Ique B ypoBHe rpe6oranufi r croNnocrr.r [prrMeHreMbrx anropr.rrMoB;

- npaKTurlecKofo I{crIoJIb3oBaHIr.f, npvo6perenHrrx sHaHufi u yveHlrfi: Lr]F.AuBu[yeurbHoro yue6noro
oIIbITa B nocrpoeHI,ILI MareMarl{qecKr.rx lto4eneii, BrITIoJIHeHLIU uccJreAoBareJlr,cKax [poeKToB.

Tattul,t o6pa:onr, peanu3ar\Lrf, coAepx(aHux yue6uofi Aucrlunrr.rHbr opueHTupyer Ha np[op[rerHyro
ponb rpoqeccyanbHblx xapaKTepl4crux yre6noii pa6oru, 3aBvcfliuLrx or npo$rzlx npoSeccrroHiurbHofo
o6pasonanur, rIoJIf{eHHt oIIbITa Hcnonb3oBaHr.rr MareMarrrKtr B coAepxareJrbHbrx r.r npo(feccuoHaJrbHo
3HaqI4MbIX curyalllzsx no cpaBHeHr.to c $oplranbHo-ypoBHeBbrMr.r pe3ynbrarr{BHbrMrd
xapaKTeprrcrrrKaMrr o6yuenux.

Co4epNauIze yue6Hofi.ulrcqunnl4Hrr paspa6oraHo B coorBercrBr.rfi c ocuoBHbrMrr coAep)KareJrbHbrMr.r
rrurnntrMrr o 6yreHux M areMarnKe :

- a,rre6pauqecKat IrLrHLrs, BKnloqaloqas. evcrevrarlr3arlurc cne4eHufi o qrlcrax; r43yqeHr.re HoBbIX rr
o6o6ruenne paHee I43yrleHHbrx onepaqufi (nosne4enue B creneHb, rr3BJreqeHr.re KopHr,
lorapu@ltapoBaHue, cprHyc, KocLIHyc, TaHreHc, KoraHreHc u o6parurre r< Hurra); r43f{eHr.re HoBbrx BrrAoB
qL{cJIoBbIX nrtpaxeHufi Lr Qopuyn; coBeprrreHcrBoBaHr,re [paKTr.rqecKr{x HaBbrKoB r,r Bbrqr.rclurenrnofi
Kynbrypbl, pacilrl4peHlle u coBepueHcrBoBaHue a,rre6pa[trecKoro arrrapara, cfroplraponaHHoro B

ocnoeuoft IIrKoJIe, 14 efo npI{MeHeHI{e K pellreHr4ro MareMarutrecKrrx r.r npr4KnalHbrx 3alarr;

- TeoperlrKo-$yurquoHaJlbHat IrrLHrLs, BKnroqaroqajr cr{creMarh3arl[rc r4 pacuupeuue cne4eHufi o

$yuxquxx, coBeplrreHcrBoBaHl.{e rpa$u.recxux yrr.renuft; 3HaKoMcrBo c ocHoBHbrMr.r vr1eflMu vl

Mero.qaMl4 MareMarllqecKofo aHurrr3a n o6rervre, Ilo3BonrrcqeM vccJreAoBarb oJIeMeHTapHbre Synxquu
u pelrarb npocreiiurue rcoMerpl{qecKrre, Sz:uuecxne r{ Ap}Tr{e npr.rKnaAHbrc 3a1arttri



- Iil4Htrfl. ypaBHeHLIfi H HepaBeHCTB, oCHOBaHHatI Ha noCTpOeHHkI vr I4CCItr9EOBaHIII4 MaTeMaTI{rIeCKI'IX

MoAenefi, nepeceKarox\aflcs. c tu-rre6par{qecKofi }I Teoperl{Ko-SyHrcquoria,uuofi rrrrvrflMr4u

BKnroqarouras.pd3Bu'tve u coBepueHcrBoBaHl4e rexHLIKr.I a,'Ire6pauvecKlrx npeo6pa:osanuiL Ang.

perneHr.rr ypanHeHrait, HepaBeHcrB r.r crrcreu; $opnarapoBaHlre cnoco6nocrlr crpolITb Ir I{ccJreAoBarb

npocrefiurue MareMarHr{ecKr,re MoAenrr IIpI4 pelxeHlrlr [plrKnaAHbrx 3aAaq, 3aAaq I,I3 cMexHbIX I'I

CIEUUAITbHbIX AI4 CUI,IIIJII4H ;

- reoMeTprrqecKar rrurHLrs' BKnroqarculas]HarnflA:Hble rIpeAcTaBJIeHLIt o npocTpaHcTBeHHbIX $llrypax u

r13f{eHrre ux csoficre, SoplrupoBaHrre r4 pa3BpITI4e npocrpaHcrBeHHoro noo6paxeur4s, pagBrrrtre

cnoco6os feoMerpuqecKlrx u:rr,repeHuft, KoopAr{HarHoro I4 BeKTopuoro MeroAoB Ant pelxeHuq

MaTeMaTr4qecKlrx l{ ilpI,IKJraAHbIX 3aAaa{;

- croxacrr4r{ecKa.f, Irttqprfl, ocHoBaHHa{ Ha pa3BLITIru xolt6uuaropHblx J'tr.teuuft, [peAcraBneuzft o

Bepo.flTHocrHo-crarl,IcrHr{ecKux 3aKOHOMepHOCTSX OKppKaIOqero MHpa.

PasAe6l (rerutr), BKJrrorreHnr,re B coAepxauue yue6noft AucqllnJII/tHEI, .sBrflIorct o6utuu Arq Bcex

npofllnefi npo$eccuoHirJrbHoro o6pa:oeanlrsvnpkr ecex o6reN{ax yre6Horo BpeMeHI,I He3aBIrcIrMo or
Tofo, rBJrrerc.f, rl,r yrc6uat Aprcqrrfinr{Ha <Mareuarvxa> 6agoeoituttu npo$unruofi.

B rel,raru.{ecKoM rrJraHe npofpaMMbr yue6urrfi Mareplran npercraBneu n $oprrte qeper}roulerocf,

pa3BeprbrBaHprfl ocHoBHbrx coAepx(areirbHbx ttutruit (a,rre6parauecK€uI, TeoperlrKo-Qyuxqnou aJrbnafl,

ypanneHufi r.r HepaBeHcrB, reoMerpnqecKafl, croxacrlaqecrar), rITo no3Borser rrl6xo ucrloJlb3oBarb I'IX

pacnonox{eHue 14 B3ar.rMocBr3b, cocraBJrxm pa6ounfi ra;reu4apurtfi rraH, rlo-pa3HoMy r{epelyq

yue6Hue reMbr (r.nanu yve6uuxa),yqurbrBafl npo(fu:r npoQeccuoHaJlbHoro o6pasonaHnx, cueqlt$uxy
ocBarrBaeMofi npoQeccuu CIIO r.r:rr4 cneqranbuocru CIIO, rny6nuy r43yrrenvfl Marepl{ana, ypoBeHb

noAroroBKr.r cryAeHToB no MaTeMarIrKe.

Irl:yveuue o6rqeo6pa:oBareJrbHofi yre6riofi AHcuI{nJII{Hrr <Marelrau{Ka) 3aBepuaerc.s

noABeIeHrreM rrrofoB n $oprr,re 3K3aMeHa B paMKax IlpoMexyro.IHoft arrecrar\w cryAeHToB B rlpoqecce

ocBoeHus ourosHofi OIIOil CIIO c nonyqeHueM cpeAHero o6rqero o6pasoeauux (|I|IKPC, illICC3).

MECTO IrTIEEHOVI T\ICJIUilIUHbI B ITqEEHOM IIJIAHE

Yqe6nas Ar{cqr{nJrr.rHa <Mareuarura: a,rre6pa vr luarraura MareMarlrr{ecKofo auanv3ai, reoMerpl'It)

rBJrrercr yve6urw [peAMeroM o6s:arerrrFloii npe4lrerHofi o6:racru <<Marerr,rarurKa u nnSopuarnra>

O|OC cpeAHero o6rqero o6pa:onauux.
B npo$eccr{oHaJrbHbrx o6pa:oeareJrbubrx opfaHl43alluflx, peaJwr3}'Ioq[x o6pa:onarenbH]ro

uporpaMMy cpeAuero o6rqero o6pa:onaulrt B npeAeJlax ocBoeHus OIIOil CIIO Ha 6ase ocHoeuoro

o61gero o6pa:onaHu x, yue6uan Arrcrlnrrnr4Ha <MareuarlaKa) u3yr{aercs B o6rqeo6pasoBarenbHoM

rlr1Kne yre6noro rrJraua O|IO[ CIIO na 6ase ocHoesoro o6rqero o6pa:onaHr4s. c nonyrreH[eM cpeAHero

o6rqero o6pa:onanuq 38.01.02 llpo.uaeeu, KoHrponep-Kaccup.

B yue6uou rrJraHe 38.01.02llpoAaseq, Kourponep-Kaccup yve6nax AI4cIIurnIrHa <<Mareuarura>

BXoArrr B cocraB o6ulux o6rqeo6pa:oBareJrbHblx yue6urx Al{cqunnlrH, (fopltupyeMblx Ir3

o6qgarerlHbrx rrpeANrerHbrx o6nacreft OfOC cpeAHero o6qero o6pa:onanvs., [rs, npotfeccafi CIIO
r4Jrrr clequanrnocrefi CIIO coorsercrByroqero upo$nnx npo$eccuoHilJlbHoro o6paeonanlu.
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P E 3 YJIb TA T bI O C B O E H ITfl YLIEE H O II II1{CJII1IIIT I{HbI

Ocnoenne coAep)KaHlrr y.re6nofi Ar{crlr4rrnrrHrr <Mareuaruxa> o6ecnerrrrBaer Aocrr.D(eHr.re
cryAeHTaMV cneAyrouux p 8ynb ma mo 6 :

JtuuHocmHbm:
o c0opMllpoBaHHocrb npeAcraereHufi o MareMarr{Ke KaK yHnBepciubHoM.s3brKe HayKpr,

cpeAcrBe MoAenrrpoBaHrrr rBJreHvfi z npoqeccon, o6 r{Aef,x v MeroAax MareMarr.rKr{;

. IIOHIIMAHI,IC 3HAIIUMOCTI{ MATEMATI,IKLI ANg. HAYIIHO-TCXHI4qECKOTO IIPOIPCCCA,

cQoprrauponaHnocrb orHoIIreHIrt K MareMarrrKe KaK K qacrrr o6ue.{eroeeqecxofi Kynbrypbr
r{epe3 3HaKoMcrBo c l4cropl{eitpazturur MareMarLIKLI, gBoJrroquefi uarelrarrrr{ecKr{x ulefi;

o pa3BL{Tue JlofuqecKoro MbrllneHr.r-f,, rrpocrpaHcrBeHHoro eoo6paxeHLIr, anropl,ITMu.recKoii
Kynbrypbr, Kpr4Tr,rrrHocrr.r MbrrrrJleHHflHaypoBHe, neo6xo4urraoM An.rr 6yayqefi
npoQeccuosamuofi Ae.flTeJIbHocrvr, Arrs. npoAomxeHux o6pasona:anflkr cauoo6pasoBaHvs;

. oBJIa.qeHI4e MareMaraqecKLIMI{ 3HaHLI.f,MttLrltl'r,enwnrrau, ueo6xo.4IrMbIMI,I n noecegnennofi
xIr3HrI, .{n.g ocBoeHlL'I cMexHbIX ecTecTBeHHoHayr{HbIX AITcUITIIILIH Ir AI4CIII{InIrH
npo(feccuoHailbHoro IIr{KJra, Ans [onf{ennx o6pa:oBaHuq s o6racrsx, He rpe6yrorqux
yr:ry6nenHofi rr,rarelraruqecxofi rroAroroBKrr;

o roroBnocrb Ir cnoco6Hocm x o6pasoBaHl4ro, B ToM rrrrcJre calroo6pa:oBaHrrro, Ha rrpors)IteHr.rr4

ecefi NrlsHH; co3HareJrbHoe orHorrreHne K HenpepbrBHoMy o6pa:onaHr.rro KaK ycnoBrrro
ycnemuofi npo$eccuoua-rrsnofi n o6ulecrsennofi le.rrrenlHocrrr ;

. roroBHocrb r.r cnoco6nocrb K caMocrosreruHofi, TBopqecKofi l,r orsercrseHHofi AerrenbHocru;

. roroBHocrb K KotrJreKTr4Buoit pa60re, corpyAHrrqecrBy co cBepcrHrrKaMr.r n o6pasonarelruofi,
o6qecreeHHo noJle3Hofi, yue6no-zccneAoBaremcKofi, npoerrHofi r{ Apyrr,rx Br{Aix
AeqTenbHocTr.r;

. orHorrreHr{e K npo0eccuouamsofi AerreJrr,Hocru KaK Bo3MoxHocrvr ..'racrLrfl B perueHnrr
JrrrlrHbrx, o6uecreeHHbrx, rocy.4apcrBeHHbrx, o6rqeHaqaoHaJrbHbrx npo6:relr;

memunpedn emHux:
I yMeHr{e caMocTorTeJrbHo orrpeAenrTb rlenu AerTenbHoc tu LI cocTaBrqTb rrJraHbr .4erTeJrbHocTr4;
CaMOCTO'TeILHO OCyqeCTBtLflTb, KOHTpOnupOBaTb I{ KOppeKTIrpOBaTb Ae.f,TenbHocTb; IICnOnb3OBaTb BCe

Bo3MoxHbre pecypcbr Anr AocrrrxeHu.f, [ocraBJreHHbx rlelefi u peanr.i3arlr4r.r TIJIaHoB lerreJrbHocrr.I;
nu6lrparr ycnerrrHbre crp arerr4lr B p a3rur{Hbrx cr4Tyarlrux ;

r yMeHr4e rrpoAyKTr4Buo o6rqarsc-tr rr B3ar4MoAeitcrsoearb B rrpouecce coBMecrnofi AerreJrbHocrr4,
yrrr.rrbrBarb no3uunrr Apyfr.ix f{acrHrrKoB Ae{TenbHocru, s$SeKTr{BHo pa3perxarb xoH@ru.rxru;
r BJraAeHrre HaBbrKaMrr rro3HaBare.rruofi, yue6uo-uccJreAoBareJrbcxofi z npoer<ruoft AerreJrbHocrrr,
HaBrrKaMrr pa3peureHr{x npo6lelr; cnoco6riocrb rr roroBHocrb K caMocro{TenbHoMy norrcKy MeroAoB
pelreHuq IIp aKTr.rqecKrrx 3 aAarr, [pr4M eHeHrrro pa3n[rrHbrx MeTo.4o B rro3HaHr,rr ;

r foroBHocrb u cnoco6nocm K caMocro.f,re.nruofi uuQoplraql4oHHo-tro3HaBarenbHofi 4exremHocrr{,
BKrroqar yMeHlie oprreHTrlpoBarbcr B pa3nur{Hbx r,rcror{HlrKax uu$opuaqvk\ lr.purkrrtecKrr orleHrrBaft, v
r{HTeprrperrrpoBarb r.rn$opuaur{ro, [onyqaeMyro n3 pa3nuqHbrx r.rcror{Hr.rKoB;

I BJraAeHrre r3brKoBbrMr{ cpeAcTBaMr{ - yMeHrre rcHo, JroDrqHo H TorrHo rr3JrafaTb cBoro TorrKy 3peHrr{,
I{CrIOJrb3OBarb aAeKBarHbIe .fl3bIKOBbIe CpeACTBa;

r BJrareHr{e HaBbrKaMrr rro3HaBaremHofi pe$nexcuu KaK oco3HaHus coBeprxaeMbrx Aeircreuir u
MblcJrrrreJrbHbrx npoqeccoB, Irx pe3ynbraroB Ir ocHoBauuft,,rpauuu cBoefo 3maHkrfl,Ir He3HaHat, HoBbIX

rro3HaBaTeJrbHbrx 3aAaq rz cpeIcTB r4x AocTr4x(eEvfl;



r qeneycrpeMireHHocrl B nollcKax I4 npr{Hrrrrr{ peueHrrii, coo6pa:r4TeJrbHocr:l u r4:nTyvrr\ufl,
pa3Bl'ITocrb npocrpaHcrBeHHblx npeAcraBnenuia; cnoco6nocrb BocrrprrHr.rMarb Kpacory rr rapMoHrrro
Mr4pa;

nped'vemnwx:
. c$opMl'ipoBaHHocrb npeAcraereHllfi o MareMarr.rKe KaK r{acrr.r nruponofi Kynbrypbr rr o Mecre
MareMarI'IKI'{ B coBpeMeHsoft III4BI4nLI3aIII{I'I, o croco6ax onucauufl Ha MaTeMaruqecKoM q3brKe ssrelufr
peanbHofo Mr.rpa;

o c0opMlrpoBaHHocrb npeAcrasreHufi o MareMarr{KeqecKrrx rroHrrrzrx KaK o naxnefiruux
MaTeMaTr4r{ecKI{X MOAe.[rx, flo3BongrcrqkIx olr{cblBaTb n I43yr{aTb pa3Hble Ilpo{eccbl u flBneH]ulgj
IIOHI4MaHI{e Bo3Mox{Hocrl{ aKclroMar}Ir{ecKoro ilocrpoeHlr.g MareMarr4r{ecKl{x reopnfi;
. elo,4eHl{e MeroAaMrI AoKa3areJrbcrB H anfoprrrMoB perxeHr{s, yMeHrre prx [prrMeHrrr,,
rrpoBolr{Tb AoKa3aTeJrbHbre paccy}KAeHus. B XOAe pelreHr{r 3a\aq;

o BJraAeHIre craHAaprHblMt4 npu€ltanru pelxeHlrt parlaoHanbHr,rx u r4pparlrroHiurbHbx,
rloKa3areJlbHbx, crerIeHHbIX, Tpl{toHoMerpuqecKl4x ypanuenufi r.I HepaBeHcrB, I{x cllcreM;
IrcrIoJIb3oBaHLIe TOTOBbIX KOMIIbrOTepHbrx nporpaMM, B TOM qr4CJre Anr norrcKa rryTH perxeHu.s u
unnrocrparluu pe[reHr4s ypaBHeHHfi u uepaneHcrn;

o c0opMlrpoBaHHocrb rlpeAcraerenl4fi o6 ocHosrrilx [oHqrlrsx MareMarr4r{ecKoro aHaJrr43auvx
cnofi crn ax, BJra.qeHr{ e yM eHrreM xap aKTepr.r3 oBarb
. IIoBeAeHI'Ie Qyur<qufi, uctIoJIb3oBaHHe nonf{eHHblx snauufr. AJr{ onucaHvrs. u alaJrurca peanbHbx
sanucunrocreft;

o Bra.4eHLIe ocHoBHbIMrI rloHsrlr{Mrr o IIJIocKHX rr lpocrpaucrBeHHrrx reoMerpur{ecKr4x (flrrypax,
I{x ocHoBHbrx caoficrnax; c$opuupoBaHHocrb yMeHur pacrro3HaBarb Ha qeprexax, MoAensx I,I B
peanbHoM Mlrpe reoMerpuqecKue @urypu; npliMeHeHrre u3yqeHHbrx cnoftcre reoMerpuqecKrrx 0n ryp ,
Qoplryn Ant peureHl4q reoMerprrqecKrzx 3aAaq v 3araq c [paKTr.rqecKr.rM coAep)KaHrreM;

. c@opMlrpoBaHHocrb rlpeAcraurenufi o npoqeccax rr rBJreHrrf,x, r{Merour{x BeporrHocrguft
xapaKTep, o crarvcr[ITIecKLIX 3aKoHoMepHocr.f,x B peanbHoM Mape, o6 ocHoeHrrx rroHrrgrx
sneMeHrapuoft reopuu BeposrHocrefi; ynreHIafi naxo4nrr l,I oUeurrBarb BepoqrHocrr.r HacrynJreHrr.f,
co6rrruii n npocrefiurux [paKTI4trecKLIX cvrryarJLtflx rz ocHoBHbre xapaKTepr.rcrrrKr{ clyrafiuux BenilquH;

. BIa.4eHLIe HaBbIKaMIT I4CTIOTb3OBaHUS fOTOBbTX KoMrrbroTepHbrx nporpaMM npr{ perxeHr{r.r 3aAaq.

c oAE pxtAHr4E yq E E H O Vr trr4crlufr Jrr4Hbr

BseaeHue
Marenrarrzxa B HayKe, TexHIrKe, gKoHoMIrKe, uusoplraqlroHHbrx rexHoJlorutx u npaKTu.IecKofi
.4e.f,TenbHocru. I{e:ur vsaIia.c^vv3yseHrrfl, MareMarr4Kutrpr4 ocBoeHr.rr4 npo(feccufi CIIO u
cneurrzurbHocreft CIIO.

AJIfEEPA
Pagsnrne [oHsrus o qrrcJre

I-{e.nrre u paIII4oHanbHbIe qucra. ,{eitcrezreJrbHbre qucra. Ilpu6nutrceHHbte rbrttucreHun. Kounnerccuue
qucra.

Koprur, crerreHrr u,rorapu{nmr
Kopuu Ir crerleHlr. Kopuu HarypalTbHoft crenenn v3 qucra ra ux ceoitcrea. Crenenlr c parluoHzurbHbrMr.r
rIoKa3areJItMLI, nx ceoficrea. Creueuu c 4eficrarlreJrr,HbrMri rroKa3areJrrtytu. Ceottcmna cmeneHu c
d e iicme umenb Hbtrt no KcB ame r eM.

Jloraplrcplr. Jlorapu$lr qucra. OcHoeHoe norapuSnulrecKoe roxAecrBo. .{ecrrnuubre r.r HarypiurbHbre
.norapu@urr. flpanLua !.eitc;reufa c.norapuQrraanvr. flepexoA K HoBoMy ocHoBaHr4ro.



llpeo6pasoBaHlre a,rre6panvecKr.rx BbrpareHr{fi. llpeo6pa:oBaHr4e parlI,roHanbHbrx, uppaqr4oHaJrbHbrx
crerreHHbrx, rroKa3areJrbHbrx u lorapuQMlrqecKr{x nupaNenzfi .

IIp axrnuecKr.re 3aHrrrrrfl :

ApuSueruqecxl{e p.eitcreux Har rlucraMr4, HaxoixAeuze npu6ruiKeHHr,rx gsaqenufi BeJrprqr{H 14

norpellrHocreii err.{Hclesufi (a6conroruofi ra orrroclrrelsuofi), cpaBHeHue qucroBbrx nrrpaxeuufi.
Brrquclenue I4 cpaBueHlre KopHeit. BrrnomreHue pacqeroB c paAr.rKaJraMr.r.

Peuresue uppaII[IoHiInbHbIX ypanuenuft. Haxox4eurre 3HaqeHr.rii creneuefi c parlrroHanbHbrMrr
rtoKa3areilqttu. CpanneHlle crerleuefi. llpeo6pa3oBaur.rs BbrpaixeHrrfi, co4epxaqlrx crenenra. Peurenne
n oKa3areJrbHbrx ypaBH enuil .

Peruesue [puKnaAHbrx 3a4aq.
HaxoNAeHI{e 3Har{eHLIfi norapllSMa rro npor.r3BonbHoMy ocHoBaHrrro. llepexog or ornofo

ocHoBaHlrt K ApyroMy. Bsrqrac:renue LI cpaBHeHrre nofapuonaoe. JlorapzouupoBaHr4e r4

rloreHurrpoBaHrre nr,rpaxenuft .

llpn6ruxceHHbre Bbrrru creHl{q u p erxeHus nprrKnaAHbrx 3 aAarr.

Perueuue norapuSnuqecKrrx ypanueuufi .

O CHOBbI TPI{| OHOME TPI4I4
Ocuonurre floHqrrur
Paruatrlnas. Mepa yrna. BparqaremHoe ABl4xeuue. Cuuyc, Kocr4Hyc, TaHfeHc rr Koranreuc r{[cra.
Ocnonnrre rpuroHolrerprrqecKue ro?(AecrBa.
@opuynu npI4BeAeHLIx. (Doprnrynbl cJIolI{eHLIx. @opuyrbr yrBoeHr4r' Qopuynut notrozuHHozo yzna.
IIpeodpasoBaH[s npocreiiurrrx rprrroHoMerprrqecKrrx Brrpaxeuuii.
flpeo6pa:oBaHLre cyMMLI rpr.rroHoMerprrqecKr4x $yHxqr.rfi B nporr3BeAeHrre u npopr3BeAeHr{.f, B cyMMy.
Butpatrceuue mpuzoHon4empuqecKux Qyurcquu qep% maHzeHC nororuHHoeo apayMeHma.
TpuronouerprrqecKrre ypaBHeH ilfl v Hep aB e Hc m6 a.
flpocrefiurr{e rplrroHoN{erpvrrecKrre ypaBHeHut. Ilpocmeltwue mpuzoHor4empwlecKue Hepa6eHcm6q.

O6parurre rpuroHoMerpnr{ecKlre Qynxquu. Aprcunyc, apKKocr.rHyc, apKTaHfeHc.
flp arcru.r ecKue 3aHrrruq :

Paluansrrfi MeroA u3MepeH[-s yrnoB BparrleHr{r rr cBr3b c rpaAycHofi nepoft.
OurosHHe rpllroHoMerpuqecKr4e rox.qecrBa, Qopuy:ru cJrox(eHr4r, y.qBoeHrrr, npeo6pasoBaHr.re

cyMMbr rprrroHoMerpuqecK[x $yurcqnfi B npor{3BeAeHrre, npeo6pa:oBaHr,re [pou3BeAeHr{t
TprrfoHoMerpuqecKux Synxqnfi B cyMMy flpocrefirupre rprrroHoMerpr4qecKxe ypaBnenkrs, Lr

HepaBeHcTBa.

O6parurre rpr.rfouoMerpuqecrr.{e $yuxquu: apKcrrHyc, apKKocrrHyc, apKTaHreHc.

(DyHKUU Vr, rrx CBOrZCTBA I4 rpA@LrKr{
(Dyunquu. O6nacrr orpe.4eneHus u MHoxecrBo:Hauenufi; rpa$ux SyHrquu, nocrpoeHr.re

rpa$uxoe $yHrcqufi , 3aAaHHbrx pa3nnrrHbrMu cnoco6alru.
Csolicrea SyHnquu: MoHoroHHocrb, qerHocrb, HelrerHocrb, orpaHnqeHHocrb, nep[o.q[rrHocrb.

flpolaeNyrKrr Bo3pacranufl.uy6stnauut, uau6oruuee [r Har{MeHbrrree 3Harrelovr.fl, ToqKrr gKcrpeMyMa.

fpaQuuecr<arr r,rHTepnpera\vs. flpnlreprr $ynxquona-rbHbx 3aBrrcnuocrefi B peaJrbHr,rx npoqeccax 14

.f,BreHurx. AplrSlreruqecKr.re orepauul{ Ha4 SyHrcquflMrr. Croxuas $yHrqnr (rconnoruqux).llounmue
o HenpepbtzHocmu $yurcquu.

O6parHue {yuxquu. O6nacmu onpedeneuun u o6nacmu sua,aeuuil o6pamuoil $yurcquu. fpapux
o1pamuoil Qyurcryuu.

Crenenuue, rlona3areJrbnbre, ,rorapuQuuqecmrre rr rprrroHoNrerpurrecKue Syurcqnu.
O6paruue rprrroHoMerpuqecKre {yurcquu.

Onpe4ereuua Qyuxqufi, rax cnoficrBa rr rpa@urcu.

llpeo6pasoBanvs. rpa@uxoe. flapa,uersuufi nepenoc, crrMMerpus orHocr4TeJrbHo ocefi xoopAvHar u
crrN{Merprrr oTHocpITeJrbHo Har{ara KoopArrHar, cr.rMMerprlf, orHocrrrenbHo trprMoir y : x, pacrrxeHr4e kr

cxarr{e B.qonb ocefi noopAnnar.



ilpanru.recn[e 3ausrus :

llpulrepsr 3aBrrcllMocrefi uex4y rlepeMeHHbrMr.r B peanbHbrx npoqeccax r43 cMexHbrx Arrcqu[nr.{H.
Onpe4e.neuze (fylrrcqnfi. flocrpoeHue v qreHr,re rpa$uron (fyurcqufi. I4ccre4onaHrae $yuxqua.
Csoficraa nuneitnofi, KBaAparr4rruofi, rycovno-nusefinoii u 4po6Ho - rurnefisoit $ynrcrlr.rfi.
Henpeprmnbre rr nepr4o.4nrrecKr.re Synxquu. CeoiAcrna u rpa$urcu cnryca, Kocr.ruyca, TaHreHca r{

KoraHreHca. O6parnrre Syuxqura u ux rpaSurr.r. O6parHbre rpr{roHoMerpr.rqecrcue Synxquu.
flpeo6pa:oBaHns. rpa$urca $yur<qulr. fapnrouuuecrue rore6arkrfl,. flpuxla4urre 3araqu.

floxa:arelbHbre, rorapu(flruqecKrde , Tpr4roHoMerpuqecKue ypaBHeHHs. u HepaseHcmna.

HAIIAJIA MATEMATIIIIECKOTO AHAJII43A
flocleAonareJlr,Hocrrr. Cnoco6rr saraHns. ra ceoficrsa q[crroBbrx nocJreAoBarelruocreft.Ilounmue

o npedene nocnedoeamerbHocmu. Cyt4ecmaoBaHue npedena MoHomoHHoil ozpauuueuuoit
nocnedoaomenbHocmu. CylruraponaHrre [ocneloBarenbHocrefi. BecroHe.rHo y6rmaroqal
feoMeTpuqecKaq rrporpeccufl v ee cyMMa.

flpousno4Haq. flougrlre o [pol43BoAHofi SyHrqlru, ee reol,rerpnuecxufi u $u:uvecrufi currc:r.
YpanHeHne KacareJlbHofi r< rpaSzxy SyHxqzu. llpon:no4Hbre cyMMbr, pa3Hocrr.r, rrpolr3BeAerrrfl,
qacrHoro. llpourno4nble ocHoBHLIX 3JreMeHTapHbrx $yHrquft. flpulreHeripre npor43BoAuoft x
I4ccJreAoBaHnro Synxqufi u nocrpoeHl4lo rpa$nron. Ilpousaoduute o6pamuoil Qyurctluu u KoMno3uuuu

Syunluu.
flpnuepu rrcrroJrb3oBaHr.r{ rrpoprseoAHofi Anr Haxo}r{Aenns.luavryyilxefo petrrenns.B nprrKnaAHbrx

3aAar{ax. Bropar nporr3BorHax, eE feoN{erpuqecxnfi u Qu:uuecxr.rfi clmrcr. HaxoNAeHr.re cKopocrlr p.nfl.

rpoqecca, 3aAaHHoro $opnayroft u rpalpnnon.
Ilepnoodpa3Haq rr uuTerpa,r. llpuneueHue orrpeAerreHHoro r4HTerpana.4n.f, Haxox(ilenvfi. nnorqaArz

KprlBoJrrrHeiiuofi rpanequu. @opuyra Hrrorona-Jlefi6uuqa. llpunrepbr npr{MeHeHrrr HHrefpirna B

$zsnxe ll reoMerpr{H.
ffpaxruuecxue 3aHqrus :

Vucrosaq [ocneAoBareJrbHocrb, cnoco6u ee gag:antrs' BbrrlrcJreHrrr rrJreHoB rrocJleAoBareJlbuocrrr.
llpe4en [ocneAoBareJrbHocrrr. Becroueqso y6rmarorqas reoMerprrqecKarr nporpeccI,rr.

llpousno4naq, MexaHrrqecxuft u reoMerprrqecrufi cMbrcJr upou:no4uoit.
Ypanueuue KacareJrbuofi e o6qeN,{ Br4Ae. flpaBurrau Qopuyrur auQ$epeHrlr4poBaHr.rs,ra6rtutla

nporr3BoAHbx gJreMeHTapHbrx QyHxunfi. Irlccre4onalue (py'nxquIa c noMorrrbro npor.r3BoAuofi.

Haxorxgenue uau6ot:rorrrero, HauMeHb[refo 3HaqeHrrr rr gKcrpeMaJrbHbrx gna-reHzfi $yur<quu.
Zurerpa,ra lt nepnoo6pa3nas. Teopelra HrroroHa-Jleii6nuqa. flpnueHerue r{HTerpaJra K

Bbrrrrr cJreHrto S usuvecKux BerL.t qHH Ia nroqaAefi .

YPABHEHVIfl, VI HEPABEHCTBA
YpanHerurs rl crrcreNrbr ypaBHeHuii. PaquouulrrbHbre, uppaur{oHanbHbre, rroKa3areJrbHbre r.r

Tpr{foHoMeTpHr{ecKue ypaBHeHu{ H cr{creMbr.

PaeHocrarr,Hocrb ypanHeHuif , HepaBeHcrB, cLIcreM.

OcnoeHrre uprreMbr rrx perreHr{x (pa::roNeHr.re Ha MHoxrrrerrrr, BBeAeHr{e HoBbrx Herr3BecrHbrx,

rroAcraHoBra, rpa$n.recrnft nrerog).
Hepaneucrsa. PaulaoH€Lrlr,Hhre, upparlrroHanbHbre, rroKa3arenbubre rr mpuzoHoi4empuqecKue

HepaBeHcrBa. OcHoeHHe [pueMbl I4x pe[IeHI{t.
tr{cnom:oeanue ceoiicrB u rpaSunon Qyunquii rprr perreHrru ypaBHesuii n HepaBeHcrn. MeroA
r.rHTepBanon. Irl:o6paNeHr.re Ha KoopAr{Haruofi nrocxocrrr MHoxecrBa perueHuit ypavueuuir u
HepaBeHcTB c AByM-f, IrepeMeHHbIMlr v rrx cI{cTeM.

[puxragubre 3aAaqu. flpzueneHrre MareMarurrecKux MeroIoB Ant perreHllt coAepxareJrbHblx
3a4aq r{3 pa3nr{qHrx o6racrefi.rrayxu r4 rrpaKTr.rKrr. I4nrepnperaurrr pe3ynbrara, yqer peanr,Hblx

orpauuuenufi.
ilparcruuecnue 3aHsrus :

Kopuu ypanHennii. Paeuocr4rr,Hocrb ypanueHnfi. llpeo6pasoBaHlle ypanueHHfi.

OuroeuHe npr4eMbl peixeHlr{ ypanHeunit. Perueuue cl{creM ypannenufi .
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I4cnomgoeauue cnoficrn u rpa$raxon Syuxqnft pttperxeHr4{ ypanHeuraft I,t HepaBeHcrB.

KOMEI4HATOPI,IKA,CTATtr{CTI4KAVITF.OPLIfl BEPOfl THoCTEIZ
S"renreHrrr lcom6unaroprrKrr
Ocnonnrre roHqrufl xonr6uHaropr4Kl4. 3ala'ru Ha no.qcrrer r{r.rcJra pa3Meqeuufi, nepecraHoBoK,

co'IeraHl'Ifi. Peuesne 3a.uarl ua uepe6op BapHaHroB. @oplry.rra 6nuoua HuoroHa. Ceoficrsa
6unoulrHalrHtx ros$SzqueHron. Tpeyrolsnur flacra,'rs.

Saenreuru reoprru neponruocreli
Co6rrrrae, BeposrHocrr co6rrrzq, cJro)KeHrze rr yMHoxeHr4e Beposruocrefi. Ilounmue o

H%a9ucuxtocmu co6atmuit. fucxpemHafl c.tyuauuaa 6e.ryuttuHa, saKoH ee pocnpedereHutt. Vucnoearc
xqpaKmepucmuKu ducxpemuott cnyuattuoii eenuquuu. [fouamue o 3aKoHe \onuuux tntce]t.

3reuenrsr NrareMarlrqecr<oii crarrrcrrrKu
flpe4craeneHlre AaHHbIx (ra6nrlqu, ArrarpaMMr,r, rpa@uru), zeuepanuHa.n cosoKynHocmb, eu6oprca,

c p e d u e e apu Q u e muq e cqo e, u e d uau a. If o uamu e o s ad art ax,\4 ame M emuq e c xo il c mamu c muKu.
P erueuue np aKmuq e crcux s ad a,t c npuweHeHuef,4 s epotmH o c mHbrx uemo d oe.
flpaxruvecKue 3ausrufl :

Vlcropux pa3Burus. rou6unaropl{Klr, Teopl4rr BepoqrHocr efr u cr:arucrrr Krr rr rrx ponb B pa3nrrqHbrx
cSepax qenoBer{ecKoft NasHeretreJrbHocru. flpanura rolr6uHaropaKr4. PerueHue xov6lrnaropHbx
3aAaq. Pa:uerqennt, corleraHl4t Ir rrepecraHoBKrr. EuHou Hrrcrona r.r rpeyfonbHur flacxars.
llpuxlagnrre 3aAar{u.

Kraccu'recKoe onpeAeJIeHI.{e Bepo{THocrrz, cnofi crBa Bepo{THocreft , TeopeMa o cyMMe
BepotrHocrefi. Buquc,reHlre Bepotrsocrefi. flpztcla4urre 3aAarII4. flpe4cran.negrre qrrcJroBbrx AaHHbrx.
llputtlaguue 3aAarra.

IEOMETPI4'I
Ilpnlt re u rrJrocKocrrr B rrpocrpaHcrBe
B:aultnoe paclonoxeHl4e AByx [p.f,MbIX B rrpocrpaHcrne. flapalJre.]rbHocrb npalrofi 14 rrnocKocrr4.

flapa,ue;rtnocrb rlJlocKocrefi. llepnen4r,rKylspHocrr nprlrofi r.r rrJrocKocrrz. llepneaguriynflp Lt

HaKnoHHalL Yrol Me)KAy np-nlrofi la IlJlocKocrrro. [nyrpauHufi yrol. Vro.n MexAy rrocKocrqM[.
flepnen4urynrpHocrb ABlx nnocKocrefi .

feouerpuvecKlre npeo6pasoBanus. rrpocrpaHcrBa: [apan.renrnr,rfi rrepeHoc, crrMMerprrt
OTHOCIITENbHO IIJIOCKOCTII.

flapar:reltH oe np o eKrIrpoBaHLIe. II n o ry a d u o p m o z o H an a u o il np o e rcq u u. LIz olpaxeHrre
rrpocrpaHcrBeHHbx @uryp.

MuororpaHHrrKrr
Bepruunrr, pe6pa, rpaHLI MnorofpaHHr.{Ka. Paseepmxa. MuozozpaHHue yznbt. Bamynaute

MHo eo ep aHuuxu. Te opeu a 3ilnep a.

flpusua. flpxuax 14 HaKqoHHan rIpH3Ma. flpanumuax rpr.r3Ma. llapar:re.nenune4. Ky6.
flup ann.qa. llpanunru afl nvp aMlrAa. YceqenHair rrlrpaMll.qa. Terpaslp.
Cuuuerpulr a xy6e, B rrapannenerrr{rreAe, B rrprr3Me vnurpaMarile.
Ceqenzs xy6a, npn:Mbr tr rrrrpaMzAbr.
flpe4cran.rreHlre o npaBlrnbHbrx NrHorofpaHHr.rKax (rerpaegp, xy6, oxrae,4p, .4oAeKirsAp r.r r{KocasAp).
Te"ra u rroBepxHocru Bpallenus
I{unrau4p LI KoHyc. Yce.reHFlrrfi xouyc. OcHosanrae, Bbrcora, 6oroeas rroBepxHocrb,

pa3BeprKa. Ocegrre ceqeHrrr u ceqeHu,t [apannenbHbre ocHoBaHuro.
IIIap rz cQepa, nx cerreHrrr. KacarelrHair rrJrocKocrr r c$epe.
tr{:uepelruq B reoMerpuu

o6pa^:1roqar,

O6reu rr ero rr3MepeHr.re. I4nrerpa,rura"a $opny:ra o6reir,ra.
(Dopuynu o6telta xy6a, [p.aMoyronbHoro rrapanneneilurreAa, rrpr.r3Mbr, rl[nrrHApa. (Doplrynu

o6reua nnpaMu/.av KoHyca. @opnrynrr rnoqaAr4 rroBepxHocrefiguttuu1pav r(ouyca. @opvynu
o6rema mapa u nnon\a1a c$epu.

llo.qo6ue rel. OruorueHll{ rlJlorqa4efi nonepxnocrefi Lr o6reMos no4o6i6x rel.
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KoopAuuarr,r u BeKTopL,r
flpauoyronrnaa (.uer<aproea) crrcreMa KoopAlrHar B npocrpaHcrne. @opuyna paccrorHr,rq MexAy

AByMs roqKaMr4. Vpanueuur cfreprr, nJ,rocKocmu u npauoit.
Bexropu. Mo4ym BeKTopa. PaeeHcreo BeKropoB. C;roNesr.re BeKTopoB. Ylrnoxesne BeKTopa Ha

rrr,rciro. PasroNeHue BeKTopa rro HarrpaBneHr.rrM. Yro.n lrexly AByMr BeKTopaMra. flpoerqur BeKTopa Ha

ocn. Koop.urrHarbr BeKTopa. CxarxpHoe [por.r3BeAeHrre BeKTopoB.

IrlcnorssosaHrre Koop.4nnar v BeKTopoB nprr pelreHrrrr MareMarr4qecKprx r,r nprrKnaAHbrx 3aAaq.

flpanruuecKue 3ausrufl :

llpusuaxu B3arrMHoro paclonoxeHrr.s [prMbrx. Yro:r Mex{ry np.f,MbrMlr. Bgauusoe pacnonoxeHr,re
rlprMbrx 14 rrJlocKocreii. flepueuAprKynsp r{ HaKJroHHar K rrJrocKocru. Yrol MexAy nparuofi u
rrnocKocrbro. Teopelmr o B3alrMHoM paclonoxreHr,ru npm,rofi u nnocxocru. Teopervra o rpex
rrepneHAr4Kynrpax.

flpr.r: H axa r.r ceo fi crsa rrap annenbHbrx u n ep[eHAr{Kyn.f, pHbrx n:ro cxo crefi .

Paccro.sHue or roqKlr Ao u.tlocKocur, or upluofi Ao rrJrocKocrr{, paccrorHr.re Me)KAy rrJrocKocrrMr4,
Me)KAy cKperlrrBarorllrMrr rrpqMbrMr{, Me)KAy npor43BonbHbrMlr $nrypalru B rrpocrpaHcrBe.

flapallenrHoe npoeKTr{poBaHrre u ero caofictua. Teopeua o ntotqadu opmozoHanuuoit npoeKquu
MHo zoyzonbHLtKa. Bsar.rN{Hoe pacnonoxeHrre npocrpaHcrBeHHbrx (puryp.

PagnuqHrre BrrAbr MHororpaHHHKoB. I4x n:o6paxeHr.r.f,. Ceueuux, pa3BeprKr.r MHoforpaHHr4KoB.
fllonlaAr rroBepxHocrn. Bu4rr cuunrerpufi B rrpocrpaHcrBe. Cnrr,rrvrerpur ren BpaqeHtrfl,LI
MHoforpaHHr{KoB. BuqucreHr{e rrnorlaAeii E o6reMoe.

Bexropu. fiefrcrnux c BeKropaMu. lexaproBa crrcreMa KoopArrHar B npocrpaHcrBe.
Ypanneuue oKpyxHocru, c$epu, [JrocKocrr{. Paccrosnue MexAy rorrKaMr,r. ,{eficrnux c BeKTopaMr.r,

3a.4aHHbrMrr KoopAr.ruaraMu. Cxa,r-{pHoe npou3BeAeHr{e BeKTopoB. Bexropnoe ypaBHeHrre np.alrofi u
rrJrocKocrrr. Irlcno;m:oBaHLre BeKTopoB rrplr AoKa3areJrbcrBe reopeM crepeoMerprru.

[:u nueay4rrropHbrx zausrnit cry.4eHTaM, Hap.rrAy c peureHrreM 3a.uar{ rr BbrrroJrHeHr{{ npaKTr.rqecKrrx

zagauuit, Moir{Ho npeAnoxrrrb reMbr rrccneAoBareJrbcKrrx u pe$eparrlBHbrx pa6or, B Koropbrx BMecro

cepufi orAeJrbHr,rx MeJrKr{x 3a4aq r{ ynpax{HeHufi npe4rararorc.fi croxrerHbre 3araHvs, rpe6yrorque
AnrrrenbHoit pa6omr B paMKax oAuoit MareMarr{r{ecrofi ctrryar\lrv.3trz rermr rrroryr 6urr
r.rHAr{Br4AyanbHbrMrr 3aI.aHvsMId, Ho MofyT npelnafaTbcr rr rpynne cTyIeHToB Ans, coBMecTHofo

BbIIIOJIHEHI,IS HCCJIE.4OBAHNfl..

ilpunrep Hsre reMl,r p e{ eparon (Aorcralos), ucc.ireqoB are!'rb cKrrx rrpo eKToB
o HenpepbrBHbre Apo6u

. flpnnreHeHr{e crroxHbrx [porIeHToB B gKoHoMIrrIecKI{x pacqerax

o flapa"uneJrbHoe npoeKTr.ipoBaHze

o Cpe.qul4e 3HaqeHLIs.14ux [pIIMeHeHHe B crarlrcrlrKe

o BexropHoe 3aAaHr{e [psM6IX Ir IlJlocKocrefi n npocrpaHcrBe

o CroNeHr.re rapMoHur{ecKux rore6aHIrft

o fpa0nqecKoe pelxeHlre ypanHeunfi 14 HepaBeHcrB

. fIpasuJILHbIeunonylpaBllJrbHbleMHororpaHHHKH

o Konu.recKr{e cerreHla.f, 14 rrx [pr,rMeHeHLIe B TexHI4Ke

o flonsrue anSQepeHIIL{a!'Ia u efo [pI4no]KeH[I{

o Cxelru EepHynnn rIoBTopHbIX ucnslnal;.uit

o I4cc:reAoBaurre ypannenufi rr HepaBeHcrB c napaMerpoM

t2



TE MATI4TIE CK O E IIIAHI4P OBAHI4E

flpu pea,tu3aulru corep)I(aHrll o6rqeo6pa3oBareJrr,Hoit yue6nofi Ar.rcrlr4rrJrlrHrr <Mareuarl.ma:
a,rre6pa prlna-uaJra MareMarnrrecKoro aHatrv3a; reoMerprrr) B rrpeAenax ocBoeHrrs OIIOI CIIO Ha 6ase
ocHoBHoro o6qero o6pa-:oearu4r c nonf{eHrreM cperHero o6r{ero o6pa:onauus 38.01.02llpo4aneq,
KoHTponep-Kaccl4p MaKcI,IMalrbuax yue6nax Harpy3Ka o6yuarorquxcr cocraBJr.rrer:
no npo$eccprsxa CIIO coqrlaJlbHo-oKoHoMr4r{ecKoro npo(f unx npo$ecczoHaJrbHofo o6pasonauu s - 432
\ac. VIs HLIX - ayAIrropHaJI (o6xsaremuax) uarpy:xa o6yvarouuxc{, BKrroqas npaKTurrecKue 3aHrrt4r,
- 288 qac.; BHeayArrropHa;r caMocrorreJrrHair pa6ora cryAeHroB - 144 uac.;

TEMATIIqECKI4I4 IIIAH

Bu4 yue6noii pa6ornr
Ko,ruqecrBo qacoB

IIpo{unr npo{eccuoHaJrbHoro
o6rragonaHuq

CO U II AJIb H O -3 KOH O MIIq E CKII II
Aydumopnue 3uHflmun.
Codepilcuuue o6vqeHua,

npo(teccuu CIIO

Beereuue 4

Pasnllrue IIoHflTufl o rrrrc!'Ie I2
Ocnonrr rDnroHo*rerDrrlr 35

flpnuue u rrJrocKocrrr B rrpocrpaHcrBe aaz)
KoopAnuarbr rr BeKTollr,r 21

Kopulr, crerregrr lr,rorapudnmr a^JZ

@ynrcurur u rpadnxu 21

MuororpaHHrrKlr rr reJra BparrleHrrg 22

ll:uepeuufl B reolrerpuu t3

Haqa,ra NlareMarrlqecKoro aHa,'IIr3a 53

YpanueHrrfl rr HepaBeHcrBa ')AL-

KonrdnnaropuKa, Teoprrfl BepoqrHocreii n
MATEMATIIIIECKAq CTATIICTIIKA

28

I{roro 288

Bneuyd untop Han co,vo cmonnxerb Hsn p a6 oma :
noAroroBKa Bbrcryrrneuzfi no 3aAaHHbrM TeMaM,

AoKJraro B, p e S eparoe, g c ce, vlc^rLrBl,l'Ay anbH of o

npoeKTa c r{cnorr,3oBaHVeM ltrQopvaqrroHHr,rx
TexHoJrofrrl et p.p.

144

Bcero 432
flpouexyroqHas arrecrarrrrq n 6opnre 3K3 aMeHa
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xA PAK T E PI4 C T I4KA O C H O B H bIX B r4A O B AB tI T E Jr b H O C T I,I
CTYIEHTOB

Codepncanue o6yvenua Xup uxmep ucmuKa o cH o 6 Hbtx o ud o e

denmenouocmu o6yvaruu4ezocn (na ypoene
vqe6uotx deiicmeuit)

BBENEHI{E
Pasnnrue rroHqrrlfl o rrrrc,'Ie . BrrnoJrH.f,Tb aplr(fnreruuecKr.re gefi.crnut,

HaA qr'rclaMl{, coqeTar ycTHbIe r.r nr{cbMeHHble
rrprreMbr;
I Haxo.4rrm upu6.nuxeHHbre 3Har{eHrrt
BeJIIIqTTH A nOfpeIIIHOCTr.r BbIIIUCleUrafi
(a6 co:loruar rr orH o czre:nHax) ; cpaBHr.rBarb
qrrcJroBbre BbrpaxeHr{r ;
I HaxoAr4m ourn6lcu n npeo6pa-:oBaHr.{qx u
Bbrr{ucreHuxx (oruocurcr Ko BceM rryHKTaM

nporpalruu).
Kopuu, crefreHlr, .rrorapuQmr,r . OguaKoMHTbcr c rroHsrrreM xoput n-ft

crerreHr{, ceoficreallr.r paAr4KilnoB r4 c
rrpaBunaMr.r cpaBHeHrreu xopirefi .

. @opMynr{poBarb onpeAeneHr{e KopHr rr

ceofi crsa nopnefi . Brr.rr4cr.f,rb tr cpaBHr.rBarb

KOpHrr, AenaTb nprrKrlAKy 3HaqeHrrr KopHr.
llpeo6pa:oBbrBarb r{rrcJroBbre u 6yrneuuue
BbrpalKeHl4r, coAepxauue paAl4KarTbr.
. BrrrroJrHsrb pacr{erbl uo Qopuylau,
coAep)Kaqr.rM paAHKanbr, ocyrlecTBrrfl,s,
ueo6xo4nubre rroAcraHoBKr4 t4

npeo6pa:oBanus.
. OnpeAen.fiTb paBHocr{nbHocrb
BbrpaxeHrrii c pa4uxa,ralru. Peruarr
uppaulroHanbHr,re ypaBHeHr.r.s.
. OgttaxoMrrrbc.rr c rroHrrr4eM creneHrr c

4eft crnurelbHblM rloKa3areneM.
. HaxoAlrrb 3HarIeHI{t crefleHl{,
Hcrtonb3y.fl npu Heo6xoArrMocrr,r
rrHcTpyMeHTaJrbHbre cpeAcTBa
. 3anucbrBarb KopeHb z-fi cteuenlr s
Br{Ae creneuu c 4po6HbrM rroKa3areJreM I,I

uao6opor.
. @opMynr{poBam ceoftcrsa creneHefi.
Brr.{ucr.f,m crerleHlr c paIILioHanbHLIM

rroKa3aTeneM, AeJraTb nprrKr4AKy 3Har{eHI4t

cTerreHrr, cpaBHrrBaTb cTeIIeHId.
. llpeo6pa:onuBarb qr4cJroBbre r.r

6yxnenHue Bbrpax{eHrrr, coAepxarlv e
crerreHrr, nplrMeHrr csoiicrsa. Peurarr
rroKa3 aTenbHbre ypaBH elJvrs..
. OgnaKoMrrrbcr c rrpuMeHeHrreM
xopHefi u crenenefi rrpu BbrrrucJ]eHr4rr cpeAHrrx,
rrpr4 AeneHr4rr oTpe3Ka B (3oJroToM ceqeHrrrr).
Peurarr [pr4KnaAHbre 3aAar{[ Ha (cJro)nHbre

[POIIEHTbI.
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IIp eo6paroBaHrre a,'Ire6panuecKlrx
nr,rpaxenufi

r Buuo.lrH.trTb npeo6pasoBaHus
nrrpaxeuufi , [pHMeHtq (fopuynu, cBf,3aHHble

co ceoficrsaMpl crerleHefi u lorapu$rraon.
r Onpe4ergm o6.nacrb Aonycrl{Mblx
gHa.{euufi norapu(f lraqecKoro Bblpaxeulrt.
. Peruam lorapr.rduuqecKlle ypaBHeHlrt.

O CHOBbI TPI{| OHOMETPI4I4
OcuoeHsre rloHflTrrq . Llzyqurb paAuauulrfi uerog LI3MepeHIrs

yrnoB BparueHuq Ir I{x cBt3b c rpagycttofi
rraepofi. llso6paNarb yfnbl BpaIrIeHHt Ha

oKpyxHocrrr, coorHocHTb BeJII{qI{Hy yrna c ero
pacilonoxeHneM.
r @opMynlrpoBarb o[peAeneHl{t
rpr{roHoMerprrqecKl'Ix (fyurqufi Ant yrnoB
rroBopoTa v EIrs, ocTpbrx yfnoB
lpsMoyronbHoro rpeyronbHvlKa rr o6rscH.sm
I4X B3aI{MOCBt3b.

0cHoeHrre rplrroHoMerpuqecnue
TOXAECTBA

. flpprMeHsrb ocHoBHbIe

TpHroHoMeTpl4qecKI{e ToiK,4ecTBa AIq
BbrrrrrcJleHr{ s. zg.aqeHuit rpnroHoMerpltqecKux
dyur<qufi no oAqoif Ir3 HLIX.

Ilpeo6pa:oBaHHq npocreriurux
TpuroHoNlerpuqecKrx nuPaxeHufi

. LIsyrrrlTb ocHoBurre $oprr,tynu
TprrrouoMe rpnkr:. S oprrry.ntt croxenl4-fl ,
yABOeHr{r, npeo6pa:o Ba]F.vfl. cyMMbI

rpr.rroHoMerpaqecKnx (pyHIrqaft n

rrporr3BeAeHrle Ir npolr3BeAellvfl. B cyMMy rr

rlprrMeHtTb IIpu BbIr{ucJIeHI,I[ 3HaqeHlrt

Tpr{f oHoMeTp[qecKof o BbIpaxeHLI{ u
y[poqeHrr.s ero.
. OguaKoMlrrbc{ co csoficrsaN{I'I
crrMMerpl{u ror{eK Ha eAI4HI,Iqnofi orpyNno crl4

r4 [prrMeHflTb Irx An.s BbIBoAa Sopuyn
IIPIIBCACHH'.

flpocreiiurlre rpuroHoMerprlqecKrre
ypaBHeHuff rr HepaBeHcTBa

r Peutarb IIo $oplaynalt u no
rprrroHoMerpuqecKoMy Kpyry npocrefi urue

Tprrf oHoMeTpllqecKue ypaBHeHlrt.
. llpr.rMeHtrb o6rque MeroAbI pelxeHlrt
ypanuenufi (npnnegenze r nunefiHoMy,
KBaAparHoMy, MeToA pa3no)KeHl'Is Ha

MHoxorreJrr{, 3aMeHbI rlepeMenHofi ) upu
perxeHrrrr rplrroHoMerpI{qecKLIX ypaaueuufi .

t OrMeqarb Ha Kpyre peIxeHI,It

npocrefr lrux rpl{roHoMerpl4r{ecKl4x
HCPABEHCTB.

Apnclruyc, apKKoclrHyc, apKTaHf eHc rIuc,'Ia . OgnaKoMlrrbcfl c noHfiTLIeM o6patmrx
rpr.rrouoMerpuqecKux (f yHxqufi ,

. Vlzyqurb onpeAeJrenl{t apKcl{Hyca,

apKKocr{Hyca, apKTaHreHca lluc'Ia,

Sopuy.nupoBarb ux, uzo6paxarb Ha

e4unuuuoft oKpylluocrl{, rpllMeHtrb npI'I

DerrreHIrI,I ypasueHufi .
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@yHKIITII4,I4XCBOII@
(Dyuxquu
flonqrue o HerpepbrBHocrrr eyunqulr

OsuaxoNrurbct c rloHrrr4eM
rrepeMeHHofi , npulrepanat,t gaslrcralaocrefi
MC)KAY IICPEMCHHbIMI4.
. OgHaKoMHTbcr c rroHrrrzeM rpa@uxa,
onpelen{Tb npr.rHalnexHocrb rorrKr4 rpa$zxy
@yH*tlrn". llo Sopuyne tpocrefimefi
3aBnct4Mocrrr olpeAenrrb BHA ee rpa@rzr<a.
BrrpaNarr no Qoplryle o.qHy nepeMeHHyro
r{epe3,4pyfrre.

' O:uaKoMlrrbc.f, c orrpeAeneHr.reM

Qyur<quu, SopnrylrzpoBarb ero. Haxolzrr
o6.nacrr olpeAeneHus. u olrracrr :naqeuufr

Odparuue $ysxquu OsHaxoN{arbcs c npuMepaMr{
@yHxquouaru,Hbrx 3aBrrcr.rMocreft n peallHrrx
lpoqeccax rz3 cMexHbrx ArrcuullnlrH.. OguaxoMI{TE c{ c AoKa3areJrbHbIMLI
paccyxleHprflMvr HeKoropbrx ceoiicrs
raueftuofi rr KBalparr.rvuofi Syurqzfi,
rrpoBoArrrb HccneAoBauue mzneft uofi ,
KycoqHo-nuueituort,.4po6Ho _ nuueft nofi l.r
KBaIparrzqHofi Qyuxquir, crpourr ux rpa@axu.
Crpoarr uqrrrarb rpa$nxu Qyuxqzfi. 

-

I4cc.rreAonarr Syuxquu.. CocrasJrflTb Br4I Synxquz no AaHHoMy
ycJroBrlro, perraTb 3a!.aqn Ha 3KCTpeMyM.I Brrno;urxrr upeo6pi*oBaHr4, rpa$ur<a

O6parur,re Syurcquu . L4zyriurb noHnmue o6pamuoil
Qy,nxtluu, orpeAen-{rb BHA t i*pou*o zpa(tux
o1pamuoil Qtyurcquu, uaxodumu ee o6nacmu
onpe d en euua u o 6.u ac ma su aq e uuit. llpaueHlrr
ceoficrna $yrixqzft npu uccneAoBaHurr
ypanneuufi v ilpu perxeHrrrd 3aAar{ Ha
3KCrpeMyM.
r OsHaKoMllrbc_g c rroHrrrreu cloNHofi

I4zyuur u n o H nm u e o 6 p q nIffi

Crenenuue, [oKa3areJrbHbre.
rorapu{nurrrecKrre rr rprrroHoMerpuqecKue
Qynrcqlur. O6paruue rpuroHoMerpuqecKue
$ynnqrru

Brrqzc,r.sm 3HaqeHrrr QyHxrrur
r lJbrqncrrflTb 3HaqeHru QyHxqzu no
3HarreHr{ro apryMeHTa. Onpe4ellrr
ironoxeHkre roqxrr ua rpa$uxe ro ee
KoopArruaralr u uao6opor.. Llcrror'rb3oBars csoficrsa SyHxr{ufi ar_s
cpaBHeHrrr gsaqenrzfi creneneft z norapr.r@lroa.. Crponrr rpa$uKr4 crerreHHbx r.{

rorapH$unqecKr4x Qyrixqufi .. Peruarb rroKa3areJlbHbre H
norapn SrrazqecKr.re ypaBHeHr.r_{ r.r HepaB eHcrBa
rro r.r3BecTHbrM anropaTMaM.. OgnaKoMr.rrbcr c rloHrraeM
HelpeprrBHofi neprao4u.{ecKofi Qynxqun,

ceoricrea crrHyca r{ KocrrH
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crporrTb r.rx fpaor4Kr.r.
. OgnaKoMlrrbc{ c iloH-grueM
rapMoHr.rqecxux xo:re6 auuit u ilprrMepaMr4
rapMoHr4rrecxnx xole6 auufi gtn orrvcaHrrt
npoueccoB n Qusure rz Apyrrrx o6lacrsx
3HaHI"jg..
. OgnaKoMHTbcr c roHsrr4eM paspunnofi
neprrolr.rqecxofi QyHxuun, (f opnynupoBarb
ceoficrea raHreHca r,r KoraHreHca. crpor.rrb rrx
rpaQuxu.
. llpr.rMeH-srb cnoficrna $yrixqIafi grx
cpaBHeHr{r sua.{eHnii TpHfoHoMerpuqecKr.ix

$ynxqufi , Ans perreHr.rr rpr.rf oHoMerpr.rqecKr4x
ypanueuuft.
. Cmpoumb zpaQurcu o6pamuutx
mpuzoHoMemparccKux $ynxquu u onpedennmu
no zpafiurco.M ux ceoitcmaa.
. BrrrorHsrb npeo6pasoBaHr{e
rpa$nron.

HAqAJIA MATEMAT IIECKO|O AHAJII43A
flocneAoe ared'IlHo crrl . OgnaKoMrrrbcr c rroH.f,TlreM qucrosofi

nocneAoBarerrbHocrr4, cuoco6aupr ee 3aranvs.,
BbIqV CJIEHLI{MI,I EE qJIEHOB.

. OsuaKoMumbcn c noHnmueM npedena
nocnedoeamerbHocmu.
. OgnaKoMr.{Tbcs c BbrrrrrcJreHveM cyMMbr
6ecxoHe.{Horo qr4cJroBoro prAa Ha npr.iMepe
BbrrrucreHnr cyMMbr 6ecxonequo y6unarorqeft
f eoMerpr.irrecxofi nporpeccrur.
I Peurmb 3a4arrv Ha npr{MeHeHl4e

$opruynrr cyMMbr 6ecxoneqno y6unaroqeft
reoMerpnqecrcofi nporpeccuu.

flpolr:no4Haf, rr ee [pr{NreHeHrre ' OgnaKoMlrrlct c noHtrueM
rpou:no4uoli.
. Llzyqrrb H QopuynnpoBarb ee

MexaHr4qecrcufi. u feoMerpr4qeclcufi cMLIcJr,

u3yr{r.{Tb turropr,rTM Bbrqr{ cJreHLr x npou:no4u ofi
Ha rrpr,rMepe Bbrr{r{cJreHr.rs ltrrroseHnoft
cKopocrr't u yfnoBoro roe$$lrquenra
racare.nrnoif .

. CocraBJr.f,Tb ypaBHeHr{e racare:mrofi s
o6rueN{ BLr.4e.

. Brryqr,rrb [paBr4na

air(f QepenqupoBaHrrr, ra6rulqy rpor{3BoAHbrx
oneMeHTapurrx $yuxqzfi , npzlreu srb p.nfl.

gu{$epeuqupoBaHrrr Synxqufi , 4lx
cocraBJreHrrr ypaBHeHr{s xacarelruofi .

. Llzyqurb reopeMbr o cBq3pr csoftcre
(pyHxquu u npolr3Boluofi, $opnynupoBarb rrx.
. llpoBolrrrb c noMorrlbro npou:no4nofi
rrccJreAoBaHue (p ynrq uLr, 3a1annofi S opuynofi .

. YcraHaBJrlrBarb cBfl3b cnoficrs
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$ynxquu u nporr3BoAnofi no ux rpaQurarr.r.
t llplrMeH;rrb rrpor,r3BoAHyro4nq
p erxeHr,rr 3 aAarr H a H axoxleriue H alr6 oJrbrrrero,
HAIIMCHbII]CTO 3HAqCHV,g, N HA HAXOXNEHIIE

3KCTDEM\MA.

llepnoo6pa3Hafl rr nHTerpaJ'r . O:naKoMLITbct c [oHsrI.IeM pIHTefpa,IIa

u uepeoo6pasHofi.
. Vlzyqurb npaBuna Bbrtrr4cJreHr{s

uepnoo6passofi u reopeMy Hrrorona-
Jlefr6lc.uua.
r Peurarb 3a4a.uv Ha cBr3b
nepeoo6pa:nofi u ee c flpor{3nognofi, na
Bbrr{HcJreHr.re nepnoo6pa:uofi Ars AaHHofi

$yrxqnz.
r Peruarb 3a4aqv Ha npr4MeHeHr{e

HHTerpana An.a Bblrrac Irelnvrs. Qusu.recrux
BeJrr.rqr4n u u.norua,{efi .

YPABHEHVIfl VI HEPABEHCTBA
Ypannenrrs u cucreMrr ypanHeHlrit
HepanencrBa rr crrcreMr,r HepaBeHcrB

AByMS rrepeMeHHbrMrr

r OguaKoMr.rrbc.f, c npocrefiuulru
cBeAeHrrsMr.r o KopHrx a,rre6pauuecKrrx
ypanueuufi , c rroHrrlr{Mrr rrccneAoBaHr,rs

ypaenenufi H cr,rcreM ypanueHraft.
. Vlzyqurb reopun paBHocrrJrbHocrr,r

ypannenufi u ee nprrMeHeHr4e. floeropurr
3arrI,rcb perrreur{r craHAaprHsrx ypanueuirfi ,

rpr.reMbr npeo6pa:oBanr4s. ypaeneuufi 4rr
cBeAeHrrr K cTaHAapTHoMy ypaBHeHrrlo.
. Pelrarb parlrroHaJrbHbre,

HpparluoHanbHbre, rroKa3aTenbHbre rr

TprrfoHoMerpr.rqecKr,re ypaBHeHr,rs u crrcTeMbr.
. l4cnoJrb3oBarr cnoficrea n rpaQuxra

$ynxqnfi .4nr perxeH w y panueuuir.
llonropurr ocHoBHbre nplreMbr peurenrrt
CIICTCM.
. Peurarb ypaBHeHrr.tr, [prrMeuss Bce

lpr.reMbr (pasrorxeune Ha MHo)Kr.rreJrr{,

BBeAeHI,Ie HOBbIX HeLI3BeCTHbIX, IO.UCTaHOBKa,

rpa$n.recxrafi nero4).

' Peurarb cr4creMrr ypannennfi,
npvMeH;ls pa3nprqHbre cnoco6u.
OsHaroN{nrrcs c o6uluMr{ BorrpocaMrr
perxeHr{r HepaBeHcTB 14 plcnorlb3oBaHuq

ceoficre n rpa$uxon Synr<quft npr4 perrreHrrr.r

HepaBeHcTB.

' Peurarb HepaBeHcrBa I4 cldcrer\Ibl

HepaBeHcTB, rpuMeHs-'I pa3nl,IqHble

cnoco6u.
r flpuueurrb MareMarl4qecKl{e MeroIbI An.u

perxeHH{ coAep)KareJrbHbrx 3a4aq v3
pa3nr4r{Hbrx o6nacrefi HayKIr I4 rIpaKTI{KI4.

IrlHrepnperr4poBarb pe3ynbrarbr, yq[TblBarb
peaJrbHble orpaHr,rr{eHr.{r.
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KOMEI{HATOPI,IKI{. TEOPI{I4 BEPO.flTHOCTEI4 I4 CTATI4CTI4KI4
Ocnoeurre rroHflTurr rcom6unaroplrKrr . Llzyqr.rrb [paBura rou6uuaropl{Kl{ !I

rrpr4MeHrrb npr,r perxeHuv rorr,r6unaropHbx
3aaarl.

' Penrarr xorra6uHaropHbre ga4a.uv

MeroAoM nepe6opa I4 rlo npaBl4ny yMHoxeHllt.
. OgnaKoMrrrbct c IIoH.urI{tMI4

xolt6unaropflKu : pa3MerleHrr.sMr4,

cor{eTaHLI.gMr4 r,I [epecTaHoBKaMIr I,I

(f oprvrynau u [ns. ux Bbrtrucr enufl'
. O6b{cHrrb r.r flpr.rMeu.flrr Soplrynu
Anr Bbrr{ucneur.rt pa3MerrleHr4fi , nepecraHoBoK

u coqeraHrrit. npu pelreHrrrr 3aAar{.
. OgsaKoMr.rrbcr c 6unolrou Huorona u

TpeyronbHr.rKoM llacxars.
. Peurarb npaKTrrqecKr4e 3a4av.v c

r4crro Jrb3oBaHr.r eM nonstvtit r{ rrpaBl4n

xon6unaroprrKlr.

3,reueuru reopurl neponrnocrefi . Vlsyqr.rrb KJraccuqecKoe onpeAeneHl4e

BeporrHoctu, cnoftcrBa BeporrHocrl4, TeopeMy

o cyMMe eepo.arHocreft.
r PaccMorperb rrpuMepbr Bbrrrr4creHut

Beporrnocrefi. Peurarb 3a4a.tv Ha Bbrq[creHue
Bepo.srHoc r eit c o 6slruit .

IIpegcran.ueHrIe AaHHrrx (ra6luqr'I,
AuarpaNIIur,l, rpadrnrcu)

. OgnaKoMnrbc.s c npeAcraBJIeHrIeM
IIII CJIOBbIX AAHHbIX II NX XAPAKTEPI4CTI4KAMII.
. Peurarb npaKTLIqecKLIe 3ap.a.ru Ha

o6pa6omy qr4 cJroBbrx AaHHbrx, BbIr{pIc JIeHIT e HX

XAPAKTCPI{CTHK.

fEOMETPl{fl
flpnnrue u trd'rocKocrlr B rrpocrpaHcrBe . @opMynrrpoBarb Ir nplrBoAlrrb

AOKa3aTeJrbCTBa npLI3HaKOB B3aITMHOTO

pacrronoxeHus rrp{Mblx Iz n:rocroctefi .

Pacnoguanarb Ha qeprexax Ir MoAeJItx
pa3nrrr{Hbre cnyrrav B3ar{MHoro pacnonoxeHlrt
rrprMbrx H nnocKocrefi, apryueHTupoBarb cBoli
cyxAeHI{{.
. @opMynr.rpoBarb onpeAetleHl{t,
rrpr.r3HaKr{ H csoficrea napannenbHblx Ir

rrepneHAr4 KynrpHbrx rrnocKocrefi , 4eyrpannux
n runefiHrx yrnoB.
. BtrrroJrHrrb rrocrpoeHlrq yuoB MexAy
rrprMblMr4, npruoit 14 n.lrocrocrblo, MexAy
nnocKocrrMrr IIo oilIIcaHIrIo u pacllo3HaBarb

r.rx Ha Mo.4eJrrx.
. llpr.{MeHtrb npI{3HaKLI Ia csoficrna
pacnonoxeHr.It nptMblx rI IrJrocKocrefi upu
perneHrrr4 3a4aq. tr4eo6paxarb Ha plcyHKax Ir
KOHCTpyr4pOBaTb Ha Molen.sx
neprreHAr{KyJHpbr r4 H aKJIOHHbIe K TIJIOCKO CTLI,

rrprMbre, napannenbHble IIJIoCKOCTIT, yrJIbI

MexAy np.smofr u rrJrocKocrbro Ir
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o0ocHoBbrBaTb rrocTpoeHue.
. Peura'rb 3a4a-uu Ha Bblqr.rcJreHrre

reoMerpprqecKrrx BeJrrrr{r4H. Onuclrearr
paccTotHlre oT TorIKpI AO nnOCKOCTLI, OT

npxlrofi Io nnocKocrpr, N{ex(Ay rrJrocKocrrMr.r,
Me)KAy CKper{rrBarour4Mr4 rrpsMbrMr4, Meir{Ay
nporz3BonbubrMrr Surypauu B npocrpaHcrBe.

' @opMynrrpoBarb 14 AoKa3brBarb
ocHoBHbre reopeMbr o paccrorHuxx (reopeuu
cyuecrBoB arurfl., cnofi crna).
. Izlgo6paxarl Ha r{eprexax rr Mo.qenrx
paccrorHr4g n o6ouroBbrBarb cBoH cyxlenns,.
Oupe4e.nxrb r4 Bblr{rlcJrrrb paccro fllr^vrg. B

rrpocrpaHcrne. flptrueH.srb $opuylrr u
TeopeMbr nnaHrrMeTpvtu Anfl. perxeHrrr 3a4aq.
. OsHaKoMr.rrbcs c roHsrr.reM
lapalne,rrbHoro npoeKTrrpoBaHrrfl r4 ef o
ceoficrnaN.{u. cDopuynuposamb meopevy o
nn ouladu opmo zoH(Lttuuoil npo extluu
T4HO2Oy2OJXbHUKA.

t flpuMeH.f,Tb reopr{rc Arrs o6ocnoBaHkrfl.
rrocrpoeHrrfi rz sbr.rucr esuit.
AprynaeurupoBarb cBor{ cyxleHrrs o
B3arrMHOM paclonoxeHr{r,r npocTpaHcTBeHHbrX

Seryp.
MnororpaHHrrKlr . OuucblBarb H xapaKTeprz3oBarb

pa3nr.rqHbre BHAbr MHororpaHHuKoB,
nepequcntrb rrx gneMeHTbI u ceoficrsa.
. tr4go6paNarr MHorofpaHnkrKr4 Lr

Bblrr oJrH.srb no crpoeHplr ua uso6paxreHr.Lf, x Il
Ha Mo.4en.f, X MHOrOfpaHHr,rKOB.
. Brrqucr.flTb;rraneftnrre 3JIeMeHTbt 14

yrnbr B npocrpaHcrBeHHbrx xou$urypar\Lrflx,
apf yMeHrrrpoBaTb cBor{ cyxAeHtrfl..
. XapaKTepr43oBam u u:o6paNam
cer{eH[r, pa36epmKu L4Hozo?paHHuKoB,

Bbrqucrsrb nnoxlaArr noeepxuocreft .

. Crporrrb rrpocrefiurue ceqeHr.rr xy6a,
rrpr43Mbr, nflpaMr.r4br. flpuuenxm @axrrr u
cBeAeHr{r r43 rrJraHHMeTpvLt.
. OgHaKoMr.rrbcr c BrrAaMr.{ culruerpufi n

npocrpaHcrne, @opuynupoBarb onpeAeneHrrt
u csofi crsa. Xaparcrepr{3 oBarb cr.rMMerprrrr reJr

BparrleHr.rr r.r MHorofpaHHrrKoB.
. llplrMeHrrb cnoficrea cuMMerprru nplr
perrreHl{r4 3aAaq.
. VIcnoJrb3oBarr npno6pereHHbre 3naHrrs,

Ans. vccne4oBaHrlf, Lr MoAenrrpoBaHufl,
HecJrolKHbrx 3aAaq.
. Wzo6paNarr ocHoBHbre

MHOrOrpaHHr4KU U BbrrOIH.sTb pr{CyHKrr rro
ycJroBI{.sM 3anaq.
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Te,ra n rroBepxHocru BpauleHus . O:naKoMLrrLc.s c BLIAaMIT reJI
BparqeHr4r, $oplry:rupoBarb ax onpeAenenvfl u
cnoftcrsa.
. @opMynr.rpoBarb reopeMbr o ceqeHr4rz

IIIapa nJIocKocTbIo v o IIJIocKocTI4,

KacareJrbHofi r c$epe.
. XapaKTepr43oBars u uzo6puKarb rerra
BparrleHr.rr, ux pa3BepTKlr, ceqeHr{r.
. Pelrarb 3a4a-r,v Ha rrocrpoeHrze
ceueHLrfi , Ha BrITII{c JreHI4 e AII,IH, paccro.anuft ,

yf JroB, n.no ualefi . flpono4urr .4oKa3 areJrbHbre
paccyxleHtrs, ttpr4 perxeHHH 3aAaq.
. llpr{MeHrrb ceoficrna cr.rMMerpr4r{ trpu
perxeHr{u 3aAarl Ha TeJIa BpaIIIeHI4q, Ha

rou6uuaqzro reJr.
r l4so6paNarr ocHoBHbre Kpyfnbre rena
r.r BbrrroJrH.rrTb pHcyHoK no ycnoBrrro 3aI,al{il.

I{srrepenrrrr B reoNrerpurr . OsHaKoMr.rrbcr c floHflTlrtMlr [nouIa.IIH
z o6renra, aKcr.roMaMr{ r,r csofictnaN{H.
. Pelrarb 3a.qar{u Ha BbIrrI{cJIeHI4e

uorlaAefi nJrocKr4x (bnryp, npuMeH{s
coorBercrBlrorrlue $oprraylu u $axru us
nnaHr{MeTpr4rr.
. Vlzyqurb reopeMbr o Br,rqvcJleHr,r[
o6reNroe npocrpaHcrBeHHbrx reJr, pelrarb
3a[a\il4 Ha npr,rM eHeHue Q oplryrr Bbrr{r4 cneHr.rq

o6rerraoe.
. Llzyvum (fopuynbr An.[ Bbrr{ncneHr4t
n;roruaAefi noBepxHocrefi lruororpaHHr4KoB rr

ren BparrleHu.fl. OsuaKoMr.rrbcq c MeroAoM
Bblr{ucreHu.s nnoula.4rl noBepxHo cru c $ eprr.
r Peurarb 3aila.qil Ha BbIr{I{cJIeHHe

nroula.qeft noBepxHocrr{ npocrpaHcrBeHHbx
TEJI.

KoopAuuarbr u BeKTopr,r . OsHaKoMr{Tbc-r c rroHrrlreM BeKTopa.
. Wzyqurb AeKaproBy cr.rcreMy
KOOpAr.{HaT B rrpOCTpaHCTBe, CTporrrb rro

3 aAaHHbIM KO Op.4I{HaTaM TOTIKI4 Ir II JIO CKO CTI{,

HaxoAr{Tb Koop.4I4HaTbI TOqeK.
. HaxoArrrb ypaBHeHr{r oKpy)Knocrrr,
c$epu, rlJrocKocrrr. Brr.rucr.f,Tb paccrosHrrt
Mex{.qy ToqKaMr4.
. LIsyqlrrr csoficrBa BerTopHbrx
BeJrrrqprH, rrpaBr,rna pa3no)KeHrrr BeKTop oB B

TpexMepHoM npocTpaHcTBe, npaBuna
HaxolKAeHr.rr KoopAr4HaT BeKTopa B

lpocrpaHcrBe, npaBrrna Aeficrnuii c

BeKTOpaMr.r, 3 aAaHHbrMrr Koop.qr4H a'r aMvr.
. flpuueH.srb reopurc npu perxeHun 3a4a.t
na 4eficrnuq c BeKTopa*ru. I4zyuurb cKanrpHoe
nporr3BeleHrre BeKTopoB, BeKTopHoe
yp aBHeHr,re npsuo fi r4 nJrocKocrr,r. flpulreusrr
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Teoplrrc [pI4 pellreHr4u 3AI]\Aq Ha AeucTBI4q

BeKTOpaMr{, Ha KOOpAIrHarHbIfi MeroA, Ha

rrprrMeHeHlre BeKTOpOB AJI-g BbIrrucIeHI'Iq

BeJrrrqLIH yrnoB H paccro.f,Hl4fi.
. O:saroMltTbc.scAoKa3areJIbcrBaMI'I
TeopeM cTepeoMeTpvtT o B3aI'IMHOM

pacnono)KeHl{Ir nptMblx u rurocr<ocreft c

IICIIOJIb3OBAHI,IEM BEKTO

a

a

).TIEEHO.METOAI4IIECKOE U MATBPHAJIbHO.TEXHI4I{ECKOE
o E E C TI EIIB HI,IE TI P O T PAMMbI }^IE E H O TI AU C [I4IIJII4HbI

<<MareuarlrKa: anre6pa rr HarraJra MareMarrlqecKoro aHaJru3a; feoMerprra>>

OceoeHrae nporpaMMbr yue6nofi Ar.rcuunnr4Hrr <Mareuarnra: a.nre6pa 14 Haqana MareMarl{qecKoro

a*anvsa;reoMerpr{r) [pernonaraer Harr4r{ue n npoQeccrroHirrrbHofi o6pasonarelrnofi opraHlr3aur{u,

peaJrrr3),rouefi o6pa:onarenbHlro nporpaMMy cpeAHero o6ruero o6pasonanl4t B npeAeJrax ocBoeHIas OIIOil
-CnO 

"u 
6a:e offronHoro o6ulero o6pa:ona:Fi!rs., yue6uoro xa6uneta, B KoropoM lrMeerct Bo3MoxcHocrb

o6ecuequrr ceo6oAHrrfi gocryn e I4Hrepuer Bo BpeM-s yue6rioro 3alfl"ttlflIr B lleplroA nHeyie6uofi

AerreJlbHocru o6yrarouluxcs.
floueuenHe ra6uuera AonlKHo yAoBnerBopnrr rpe6oBaHrlf,M canurapuo-9flI{AeMlrororplqecKl'Ix npaBl{n

r4 HopMarrrnoe (CaulluH2.4.2 Ne 178-02) !r ocHarueHo rI,IrIoBbIM o6opy4oeaHl4eM' yKa3aHHbIM B

"uatonutr* 
rpe6onauuqx, B ToM rrrrcJre cilequaJrr{3uponanriofi yre6uoft ue6elrro I{ cpeAcrBaMu o6yteuut',

.[ocrarorrHblMll An.fl BEITIoJIHeHITS rpe6onauufi t< yponurc rloAroronxu o6yraioul"xc"l'

B ra6unere.4onxno 6rns lry:rrrulreAI,titnoe o6opy,uonaHkre) rlocpeAcrBoM Koroporo yr{acrHI4KI4

o6pasonareJrbHoro rrpouecca Moryr rrpocMarprrBarb Blr3yanbHylo un(foplraquro no MareMarI'IKe' co3AaBarr'

rrpe3eHTaIIUIr, BI'I.4eOMarepI'IaJIbI' IrHbIe AOKyMeHTbI'

B cocras yue6no-lreroAr.rqecKoro r.i Marepr{aJrbHo-TexH[qecKoro o6ecneqenl4fl nporpaMrrtu yve6noft

nr4cUrlrrJrr4Hrr <Marerr,rarnra: alre6pA v :nar:rura MaTeMaTHqecKOro AHaJru3A; reOMeTpI{t) BXOA'f,T:

unoroSyHtoII{oHar'IbHLIfi t<olrnlexc [perloAaBareJI{

HarnrAHbre noco6uq (xonnlexri,r y.re6nrrx ra6luq, rrJraKaroB, rloprperoB BblAaroul4xct yqeHbIX-

MareMarnKoB 14 AP.);

raH{oplraqrloHHo-KoMMyHI'IKarIrBHbIe cpeAcrBa;

3KpaHHo-3ByKoBbIe noco6ux;

K.MTIJT.KT TexHur{ecKofi 4oxyueHTarlnr{, B ToM r{ucne naclopra Ha cpeAcrBa o6y'reHur, [IHcrpyKuHI'{ IIo ux

r{crroJlb3oBaHlrlo Ir rexHlrKe 6e:onacuocru ;

6u6rnore.{nufi $oHg.

B 6u6nuore.rHufi rboua BXoA.f,T yue6uuru, yre6no-ueroAl'IqecKue KoMnneKrrr (VMK),

o6ecnequsarour4e o""o"""" yue6nofi ArrcuunnraHu <Mareuaruxa: alre6pa I'I Haqara MareMarlrqecKolo

aHan'Ba;feoMerpnr)), peKoMeHAoBaHHbre LIII4 AonyIqeHHbIe AtIt ucnoJrb3oBaHl'It n npoSeccuoHaJlbHbx

o6pasoeareJlbHblx opIaHLI3aUtIflx, pealu3)'Ioqux o6pa:onarenbHlTo npolpaMMy cpeAHero o6qerO

o6pa:onaHu" u rrp.j.nax ocBoeHrrs OIIOI CIIO Ha 6a:e ouronuoro o6ruero o6pa:ona[trfl.

Eu6rnorequufi $on4 Moxer 6trrr AononHeH 9HUITKJIOTIeAH'MI,I, crpaBoqHlrKaMlr, nayfirofi I'I Hayr{Ho-

noryntpHoft nureparypofi u Ap. rto MareMarI'IKe'
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B npoqecce ocBoeHu-s [porpaMN,Ibl yve6Hofi.qrlcrlrlrrnr4Hrr <Marenrarur<a: ame6pa r4 Haqana
MareMarHr{ecKofo aHanu3a- reoMeTpplt) cryAeHTbr AOnxHbr r,rMerb Bo3MoxHocrb Aocryrra K 3neKTpoHHbrM
yve6urru Marepl4anaM rlo MareMarLIKe, I{Meloruuecq e cno6o4uoM Aocryrre B crrcreMe l1nrepHer
(ererrponnbre KHr{ra, [paKTr4KyMbr, Tecrbr, Mareprranbr EfO ta Ip.).
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