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floqcHnrers

B Oucxoft ryrrraHurapHoil aKaAeMH14

rrpoBoAnTcr n $oplre 6raHxoeoro recra. 3xsaN{eu

a6utypueuron, flocryna]or[Hx Ha HalpaBneHr4q

rrpaKnaAHar uH$opvarr,rKa, rocyAapcrBeHHoe r{

rrepcoHzLrroM, MeHeA)r(MeHT, cepBuc. f\rs a6ut
rroAfoToBKrr llcl4xofloruq. IlcuxoJlofo-IIeaafof
o6pa:onanrae, crreqraaJrbHoe (ae$exronofuqecKoe

Moxer cAaBarbcs ua nrr6op.

3a 40 rr,rrauyr a6utypueHT AoJrxeH orBerl4Tb

aq 3a[HcKa

nurelrHufi gK3aMeH rro M

MareMaruKe sBJrflercf, o6mar
IIO.II|OTOBK14 9KOHOMI{KA.

yHHrlHrraJrbHoe y[paBIeHHe, yn

14 eHTOB, noCTyrrarcrur4x Ha Ha

qecKoe oopa3oBaHr4e, ne.Ila

o6pa:onanue, gK3aMeH rro M

20 eonpocoB rro MareMarr4Ke.

MATI4KC

brM nnq

AeJIO,

HHE

14g

qecKoe

ATI,IKC



N P OTPAMMA N OTTO TO B R N NTIfl B C TYIIU TE]I,
B @OPME EJIAIIKO

AJITEE

Kopulr rr crerrentr. Kopeur creneH!t
noKa3areJleM H ee ceoficrsa. llousrHe o crerreHu

nefi crnurerbHbr M noKa3areJleM.

asrpaarenuii,

H OnepauHo n

JlorapnQm. Jlorapra$na qHcra. OcHoeHoe
npoH:lBeAeHHt, LtacrHofo, cTeneHH: nepexoA K Ho

,rorapu$nt sr, rlHcr'ro e.

IIpeo6pa:oBAlr Hs npocrcliuulx
TaKlKe onepauurc Bo3BeAeHHq B CTefteHb

OcHoe[,] rprrroHoMerpr.tu. CuHyc, KochHyc,
Paluauuas Mepa y[na. Cuuyc, KocHHyc, TaH[eHc H

To)KAecrBa, Oopn,tylrr npHBeAeHHr. CnHyc, Koc14Hyc r.l

Kocr4Hyc 4eofiHoro yrna. OopuryJrbr no,roBhHHoro yrna.

SyHrcrrufi B npou3BeAeHue li npou3BeAeHuq n cyrtanry. B
TaHfeHc rroJroBu H Hofo apryMeHTa. flpeo6pa:oBaH Hfl rr

ilpocrefirurae rpHroHoMerpHr{ecKHe ypaBHeHr.t

apKTaHfeHc \lwcra.

oyH

{DynxrlHH. 06racrs onpeAeneHHr H MHo)K

rpa$ r.r r<oe SyH rcura il, 3arxaH H br x pa3!'l H rl H bt M H c noco6au

H llelreTHocTb, tlepnoAHrtHocTb, ofpaHHqeHHocrs. I
H HaHMeHbuee 3HaqeHHr" Tor.tKt4 3KcrDeMVMa (,roxa,r

H Hrepnperauur. [l p ra uepsr $yH rcquo H zln bH br x 3aBHct4 M o

O6parHar $yHxuur. O6,racr orpeAeneHnq

o6parHofi $yHrcurzra.

CreneuHaq $yHrcunr c HarypanbHbrM rroKa3areJre

BeprurcarsHbre H ropx3oHTarbHbre acuMnrorbr r

TpuroHonrerpuqecKue SyHrcuun, Hx csoilcrsa 14 r
[Iorcagare,r u uar Qyrr xuur (:xc noHeura), ee c eoft cr

,rlorapurpnrnrrccKar (tvrrxruir. cd ceoilcrsa n lpa(t

ilpeo6pa:ooaurar rpacprzKoB: naparne,ruuurii n

H CHMMeTpHTT OTHOCHTeJTbHO Haqara KOOpAHHaT, C

pacrr)KeHHe H clKarhe BAoJrb oceil xoopAraHar'.

MMeTphq oTHocr4TeIrbHo nptMo[.1

n>l

OTO NCNbITAHNfl NO MATETIATNRE
,BOTO TECTA

ero csoficrea. Creneus c paur{oHzurbHbrM

BHTeJIbHbTM rroKa3arereM. Ceoiicrea creneltH c

JrorapHQMxqecKoe To)KIecrBo.
y ocHoBaHHn. lecrrrvuulii x

,rlorapa$n,t
rtarypa,l srrr,til

on9pauHH, aKJr roqarcuHX aphq)MeTlJLrecKHe

apHQMHpOBaHfir.

TaHfeHc, r(oTaHfeHc npoH3BonbHoro yfJta.
reHc qr4cJra. OcuosHure T'pHroHoMerpHqecKhe
reHc cyMMbr H pa3Hocrr4 AByx yrJroB. Cuayc u

flpeo6pa:oeaH H t cyM M br rpu roHoMerpH rr0c K 14x

pDKeHHe rpuroHoMerpHqecKHX QyHxqufi uepe:
H[l HX Tp14 fOHOMeTphqeoKHX Bbrpa]KeH fi U.

H HepaBeHcrBa. Apxcnnyc, apKKocHHyc,

:Haqesuil. fpa$ux $yHxulan. [IocrpoeHue

Csoicrsa $yHxrtrafi : MoHorouHocrb. qerr{ocrb

VTKH BO3DaCTaHVfl Ll VOblBaHHt. HaHOOJIb[Jee

roro MaKcHMyMa v uruHuvyva). I-paQravecral

eil e pealuHbrx flpoueccax a rBreHHrx.

sHa.reHufi o6parHofi $yHrcurau. fpa$Nx

ee ceoficrsa H rpa$HK.

rzroa. fpa$nxn 4po6Ho-ruueilsurx $yHr<uail.

r.rKfi ; nepHoAfi qHocrb, ocuoeHoil nepHoA.

rz rpaSrax.

oc. cHMMeTDHt O',ftJOChTeJIbHO OCeH KOOpAhHary-x,



HATIAJIA MATEMATIITI

floHsrue o npeAeJre nocJreAoBare,ruHocru. C
nocJreAoBareJrbHocrr,r. {nnHa oKpyx(Hocrn H n
EecKoue,r uo y6bt naoutaq reoMerpHLtecKar n porpeccHt

floHsrne o HenpepblBHocru $yurqrau.
floHqrr.re o npoH3BoAHofi QyHKr_lua, $u:u.r

Ypanueuae rcacarelrHofi x rpa$nxy $yHrcurar.r, ll
qacTHofo. ilpolr:eoAHsre ocHoBHbrx 3neMeHTapHbr
HccJreAoBarrraro $yuxqufi u nocrpoeunrc rpa$nxoe. I
AaHHofi $yHnuur.r c,rnnefi Hoft .

IloHgrne o6 onpeAelreHHot\,l hH'rerpalre KaK

@op r'ry,'r a F{ s roro H a-JI eil6 nuua.
flpralaepur ucnoJl b3oBaH Hfl rrpou3Bo4Hoil AJrr Haxo

ToM Lrucne couuarbHo-3KoHoMtjqecKnx, 3aAalrax. Ha
$oprnrynoft r1Jt4 lpa$r.t<on,t. [lpnn,tepur nphMe HeHLrq

fipor43BoAHaA v ee $u:nvecrcuil cMbrcJr.

YPABHEHKIAVIIIE

Peureu ue pauuoHaJl bH brx, ftoKa3areJt b H btx, JIora
hppauHoHarbHbrx H TpHroHoMerpHqecKHX ypaaueunil.

OcHoeuure npHeMbr peLUeHHt

BBEACHHC HOBbIX NCPCMCHHbIX.

npocreilrurx cucreM ypaeHeunil c

nepeueHHoft.

cHcreM ypaBHeH

PaeHocl.rr uHocru

AByMr Heri3BecTH

l4cno,ru:osaHrae ceoilcre il
HHTepBaJroB. I,1:o6pax<euue Ha

rpa$r.rrcoe $yurcr1.rfi

HepaBeHcTB c AByMq [epeMeHHbrMH

xoopAuHarnoil n

H HX CHCTEM.

llpnnaeHeuue MareMarnqecKfix MeroAoB Ans
o6lacrefi HayKH H npaKrr4Kn. I.lHrepnperarrnfl pe3ynb

SJIEMBHTbI KOMFI4HATO
II TEOPIII4 B

Ta6ruquoe ra rpa$r,rvecKoe npeAcraBJleHHe AaHHbl
lloovepe4Hurfi H oAHoepeuennurfi eur6op uec

Oopnyrur qHcra flepecraHoBoK, colreraHrafi, pa:treuteH
6uuova Hurcroua. Ceoilc'rBa 6ltrovna,ruubrx Ko

3leueu'rapnsre h cJlo)KHbre co6urrng. Pacc
HecoBMecrHsrx co6urrnfi, BepoflrHocrb ftpor14BonoJlo
co6strufi. BeporrHocrb H crarucrHqecKar qacrora H

3aAalr c npu Me HeH LteM BepoqTHocTH bt x MeToAoB.

flpnurre u rrJrocKocrrr B npocrpaHcree. Oc
nJrocKocrb. npocrpaHcrao).

IlepecexaroLuHecs, IapanJreJrbHbre H cKpeilI14

frpocrpaHcree. llepneHAuKyJupHocrb nprrMbtx.
nJrocKocru, rrpH3HaKH u csoficrea. Teopeua o rpex ile HAuKynqpax. [IepneH4r.rKynsp H HaKroHHarr.

fEOMETP

fO AIIAJIT43A

HHe npeAe.na r\loHoroHHofi orpaHnveHnoft
Kpyra KaK npeAeJrbt rrocJ,reAoBarenuuocreE.

ee cyN4Ma.

14 u reoMerpnuecrcufr cmurcl npou:ao4Hofi.
AHbre cyMMbr, pa3HocTH, npoh3BeneHHr,

$yHruuil. IIpnneHeHue npou:aoAuofi K

3BoAHbre o6parHofi $yurunr.r 14 KoMno3hur4r4

rcpn sor u ueil Hoil rpaneqr.l.r. Ilepeoo6pa:nar.

Hn Havryqlllefo pelueHr4r B nprjKJraAHblx, B

cKopocTH AJlr flpouecca, 3aAaHHofo
HTerpzL.ra e cpu:uxe H reoMerpilH. B'ropar

ABEHCTBA

KHX ypaBHeHnft u uepaaeHcre. PeureHHe

: noAcraHoerca, arre6pauqecKoe cJtolKeFIHe,

PerueHzepaBHeHHh, HepaBeHcTB, cHcTeM.

nru. PeureHHe cncreM HepaBeHclB c oAHofi

peueHHH ypaeHenr.ril H HepaBeHcre. Meroa
Kocru MHoxecrBa peruerrufi ypaeueurail u

fl coAeplKaTenbHbrx 3aAaq

peiurbHbrx orpauuveHufi .

H3 pa3J1Hr.rHbrx

yqer

14. CTATI4C'I'I{KII
Efr

t{Hcroesre xapaKTepHcrr4KH pqnoB AaHHbrx.
bKHX 3JIEMCHTOB H3 KOHCLIHOi-O MHO)KECTBA.

il. PeueHue rona6nHaropHbrx 3aAaq. Oopnay,ra

rr roa. TpeyroJrrbHHK flacxars.
fpeFrHe cJlyt{aeB H BeposTHocTb cyMMbl

Horo co6brruq. IoHqrue o He3aBilcilMocru
rrreHHr co6brrHfl. Perueune npaKTHqecKHX

Hbre [oHsTHq cTepeoMerpHH (TorrKa, npflNlafl,

rrprMbre. Yrol rvrexAy nprMbr\4H B

Hocrb H neprreHAraKynrpHocrb nprnlofi u



PaccroqHaq or roqKa no nlocKocrn, Paccrosn or npnHrofi ao
napaJrrerbHbr\,tH nJ'rocKocrrMH. PaccrogHue Mer(Ay c rotuhMHct

Vno,r ven<4y nprvofi H uroaKocrbro.
Ilapa,uerrHocrs nJrocKocreft, nepneHA14KyJrt

loyrpaHutrfi yron, ,rnsefiHurfi yroJl AByrpaHHoro yFJta.

Ilapa,lneluHoe npoeKTHpoBaHHe. [houlaAs
I4so6paNerrue npocrpaHcrBeH H brx Sr.yp.

MHorolpanHuKu. BepuaHrr, pe6pa, fpaHu M

Burnyurre MHororpaHHnrcu. Teopetra 3ilnepa.

npu?M a. 11paeul suar ttpH3Ma. [1apal,re,ren ra ne4. Ky6.
fTupaltuga, ee ocHoBaHHe, 6orcoeure pe6pa,

nvpaM4 Aa. flpaa nr r Hal nApaMH Aa. Yce.-r e H Haq I] HpaMH

Cuuuerpuu e rcy6e, B naparJreneflune,[e, B n
npocrpaHcrse (qerlrpan bHaq, oceBar, 3epKzur bHar). llpu

Ceqeuus xy6a, npnslabt, [upaMHAbr.
flpe4cran,reuue o npaBHJrbHbrx MuoforpaHHli

raroca:4p).
Tera u roBepxHocrtr BpaureHul. L{rannH4p r,r

6oKoeas IoBepxHocrr', o6pa:yroLLtar. pa3Beprra. Ocen

O6r,enru re,.r u nJIouaAH ux noBepxHocrefi.
noao6usrx rer.

Oopnay,rsr o6r,eua ry6a, nprvoyror,tbHoro fla

nnocKocTefi, npH3HaKI,r u csoitctsa.

nrocKocrn. Paccrogrrre Me)r(Ay

nprMbrMH.
npoeKuHH MHofoyfonbHHKa.

KoHyc. OcHoeaHne, Bbrcora.
ftapuulJle!'t bH bre oc HoBa H H K).

HULII bHO14

xa. Pa:neprxa. MHororpaHnbre yrJlbr.

flpu:rvra, ee ocHoBaHns, 6orconsre pe6pa, n 6oxoaas fioBepxHocru. flpnntar v namoHHan

lllap r c$epa. HX ceqeHnff, KacareJrbHas nloc x c$epe.

brcora, 6orcoeaq noBepxHocrb. Tpeyro,rsnaa

H nlrpaMuAe. lloHlrue o cHMMerphH B

curvrruerpu E B oKpylKarou.teM M Hpe.

x (rerpao4p, Ky6, oKra3Ap, AoAeKa3Ap A

Hyc. Yceveuuurfi
CCLIEHHfl H CEqEHH'

srre o6 o6reue 're,ra. OrHoueHHe o6reN,toe

ereIhneAa, npH3]\{br, uu,'rt4HApa. <Doprvrylr,t

o6reua nupaMHAbr H KoFryca. @opvy,rur nnouaAu noBep
tl.apa v [JrouaAH c$epbr.

Hocreil UHnHHApa H KoHyca. (Doprtry,rsr o6reva

KoopAHuarr,r H BeKTopul. /{exaproBbr KoopA arbr B rrpocrpaHcree. @opnryna paccrolHut
Me)rqy AByMq roqKaMH. VpanHeunr c$epur H nJrocKocrl (Dopnayra paccroqHr4r or ror{Ku Ao tlnocKocrl.r.

C.rroxesre BeKTopoB r,r yMHoxeHHe BeKTopa HaBercropur. Moayno BeKTopa. PaseHcreo BeKTopoB.
r{ucJro. Yrol Me)KAy BeKropaMH. KoopAaHarur opa. Cxa,rrpHoe ttpoH3BeAeHHe BeKropoB.

HeKoJtJrlrHeapHbrM BeKTopau. Kon,tnraHapHbte

M.

KolrrlHeapubre BeKTopbr. Pas,roxeur4e BeKTopa tro AB

BeKTopbr. PasroxeH he no rpeM HeKoMrrJraHapHbl M
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