
Mxnucrepcrro o6paronaHlll u HayKrr Poccaficroii Oe;tcpaqlur
(lcaepa,rluoe rccyAapcrBeHHoe 6ngNerHoe o6pa:onare,rlnoe yrtpe)rireluc

Br,rcmero o6patonaurlr
<<B,taqlrlrlrpcrufi rocygapcrrelrrlrrfi yunuepcu rcr

lrlrcrrrr A,rcrcasapa fprlropbeBlrqa u H]rxo,raq fpuropsenHva Cro.ire.ronrrx>
(l],rf V)

/'leq-reitbt toc r H

A.A. IIarrQr,roo

20 I7 r'.

pAEOqAt IIpoIpAMMA AilCqtII]JrI tr r t bl
(MATEMATLIKA))

I I a rr pan,rcrr uc rroaroroBru 44.05.0 I <fleaaroraxa u ncaxo,lorl4.s JreBualrrr rofo r Lo_!q{:!rr'

( :r I cqlrarulaufin flcaxororo-nerarorrqecxag npe{b4na{rnxa resHalrrHoro flor}cjrer tltr!

)'porrcrrr, ri r,rctu ero o6pa:osanur cretlraJlrTer

rlron rla o6v.rcn r tt oqHaq

( c\t(:CTp
'I pyAodnaxocrs.

uq. eI. / .lac.
JIerurn,

qac.

flparllv.
3aHtTHt.

qac.

JIa6opar'.
pa6orsr,

qac.

CPC.
9ac.

Oopna
r rpoM e;'JryTo Lt Hof o

rio fl)oJIrl
(lKr '349e1 l

-i / lc)8 l8 i6 ||t 'J K3aNrcr r (l(j)
IJloro i / 108 l8 36 llJ ?rcavcu 1i6)

Brtarultup 20l' 7

z4*'



I. UEJII,I OCBOEHI,I-fl AI'ICqIIIIJII{HbI

. },I3)^II,ITb OCHOBHbIE MATEMATI4TIECKI'IE flOESTI'IS;

. pacrrl4pl{Tb I4 yDry6I'ITb InKonBHyIo npofpaMMy no anre6pe u MareMarl'tqecKoMy aHanl43y;

.Io3HaKoMqTbcTyAeHToBccoBpeMeHHbIMI]Bo[pocaM|4JIofI4KI,IIrTeopeTuKo-
MHOXeCTBeHSLIM tt rtoH {Trr'lM]| (SrIl soupocH BKJIIOqeHbI .qJIq o6ssareIl'Horo I',I3rIeHItg B

rrrKoJIbEOM Kypoe MareMarnxr',I, CO IaCHO CTarrAapTaM BTOpOTO noxoleuur);

. o6ecnequrt SynAauenm;rruylo MareMarl'IqecKylo noAroroBKy

npotfeccr.ronalrnofi 4exrelruocrn; cifoprtaupoBarb MIrpoBo33peHI{e l,r

6yayulero reaarora.

KaK ocHoBy 6YaYurefi

pa3BlrTr{e nI4qI{OCTr{

2. MECTO AI4CIIT{IIJIIIHbI B CTPYKTYPE OIIOTI BO

,{ucuunnr.rira <Mareuamxa> Ii3yqaerct, B paMKax napuarunuofi uacru yve6rioro nlana'

Ed u:yueuue ocHoBbrBagTcr Ha TaKLIX O6IqeMaTeMaTu.lecKIlx [oHtTI',I{X KaK MaTpI4IIa'

onpeAenr{Tenr,, crrcTeMa lraueiisrx lpanneuufi. or rraarpr,rq ocyqecTBnteTct nepexoa 1( It3yqeHl'Irc

onpeaerrurenefi (2-oro, 3-oro n-oro loptqKoB)' Cucrerusl lltnefisrx ypanrenuft I43yqanficb B

urxo:re (npocreiupre MeTo.4Lr penrenufi). 3Aecr, neo6xoAl.tMo no3HaKOMIITr,Cr C UerOgOu faycca,

MeroAoM Kpauepa, Marpui{Ebru cnoco6ou peIueHI'Is ct'tcrerrl :runefi sr'x }?aBHeHIrfi '

flolyrenrrrre:naHur6yayrucnoJlb3oBaTLc'AI'peUIeHI4'3aAaqcoquilJlE,HofoIlcllxoJlofa
(o6pa6orra 4annrx recrupoaaulr.r).

Kpolrera:yreuutocHoBa,'rre6prrKypcnpearlonaraerl43yqeHueocHoBHr'tx3aKoHoB'
onepaquft u paBHocr.rJrr,Hocrefi rr,rare\,rarllqecroii lorrra. YcraHan:fl{saeTct cBt3b Mex.qy

BbrcKa3bIBaHI,IgMU fi OIepaIII4SMLI HaA HI4MI4 I4 MHOXeCTBaMIi I,I onepaqu.tMl{ Haa HI4MI',t'

pa:nu.rHste ra6nl,rurr u pr4 cyHKr.r ueo6xo4r,rurt B CpaBHureJlbHbrx xapa(TeprrcTl'IKax

o6:rerrueHrx r'I cy6:serruenrn< aaHHbD(. ,{alee ocyrqecrBntercs nepexoa K I'I3) {eHl4ro

lpeAr.rKaroB. I4x uzyteuue flpeAfloJraraer rIoBTopeHI4e 14 It3y{eHI'Ie HoBLtx MareMaruqecKHx

onpegerenuft I{ TeoPeM.

3. KOMIIETEHIII4I4 OEYTIAIOUIEIOCq' OOPMI{PYEMbIE

B PE3YJIbTATE OCBOEHI{S AI{CqI{TIJII{HbI

ocgoenue Ancqt,rrrnr.rHbr HanpaBJreHo na if oprrfi.rponanue u pa3BI,ITI'te y cTyaeHToB B

coorBercrBHl4 c IIeJrtMIl rr 3aAaqaME (ypca cneAyloqux KoMflereHunfi:

II p o tpe c c uo nanon ote (II R' 3 Q :

. cnoco6noc.rr [pnMeHrTL MeTOAbr npLIKJraAHbIx Ha)^{Hr'rx ucc:reaoeaHufi,

aHarrr.r3npoBarb, o6pa6armarr I,I Elrrepnpl'rrl'IpoBarb I'IX pe3yJlbrarlr (IIK-36);

B pery,rr,rare ocBoeHns ArrcqrrnJrnHbr cryAeHT AOJTXeH AeMOHCTpI'ipOBaTL CneA)'IOUII4e

pe3yJrlTarbl o6yvenr.rr :

l) 3HarI':

- MeTOAbr, <faxrrr, cnoficrna, flplrMeureMbre [pr4 per]reHllt4 3aAaq cBs3aHHbIX C alre6pofi'

MareMaruqecKofi norr.Ixoii, cra'rucrurofi ;

oIIpeaeJIeHI4e [peAI,IKaTOB I{ npUMeHeHI4e I'IX K OCITOBHbIM OnpeaeJreHHtM It TeOpeMaM

yMerE:

BhrrrrrcbrBarB Marpaubr cl4creM rsuefi nrx )paBueHI'I[;

pa6orarr c MarprrIIaMI{ 3-ro, 4-ro [opcAKoB u Bbrqllcrf,TL' ux oflpeAenl'Irenu;

2)



- perlaTb cItcTeMbI JiI{HefiHbD( }paBHeI{I4i pa3nLtIHbMI4 Cloco6aMl'r;

- flpI,IMeHtTb cI'ICTeMbI ill4HefiHbx ypaBHeHlrfi K peIIIeEI,IIO craTi4cTI4qecKI4X 3a'qaq;

3) sraaerr,:

- ocHoBHr'IML noHsTusMI'I rIHOna (nre,qeuue KoMnneKcHr'rx quceJr,;

- ocHoBHbrMI{ np[eMaMI4 pa6oru c :runeiHblMl4 ypaBHeHlltMH;

4. CTPYKTYPA I{ COAEPXAHPIE AITCIII4IIJII{HbI

4'1. Tpyaoduxocrr, n {opullpyeMr'Ie KoMrIereHTHocrll

OOrIatrpyaoeMKocrr,AI'IcqItnJrr'IHr,rcocraBJuler3gaqdrur'rxeaI'rHI'IqbI'108qacon'

x!
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(a uacax I Yo)

@opvsI
TeKyulefo
KOHTpOJIt

ycrreBaeMocT
L4

(no Heoerutl
ceMecmpa),

QopMa
II po M e)K]"To q-

HoE
aTTecTauh I-'t

(no
ceMecmpa )

F

()

0)

F

tr

o

o

\o
:Z

U
C) v

llonrrue uarpuun. I'Ix
sltarr, csofictsa
oIIepaIII4I{.

Onpe4e:rltre:n BToPoro

rroprAKa. csoftcrsa.
flpanu:ro Kpauepa.

1 t-4 4 6 4 4 t29%

PK Nsl

2 Onpe4eru'relr 3-ro u n-

ro [ops.q(a u ero

csofi crsa. Br,rquclesue

no npanuly KpavePa no

onpeaeleHHio.

I 5-6 2 6 2 4145%

3 Muuop snerlenra u

arre6pauvecroe

AOnOJIHeHTIe.

3nerrlenrapuoe

npeo6pasonanue

MaTp14uLl.

O6paruax Marplrqa.

Marpuunrre lpanneuu.r.

I 7-10 4 8 4 6t 50%



4 Cucreurr lunelslx
ypanueuufi.

PerueHue saaaq

:ruseftnoi ame6Pn

cpe4crnauu ra6JII'IqHoro

npoqeccopa Exel

I I l- l4 4 8 4 4167o/o PK xb2

5 Brtcragrtnauus 14

oflepaql{I4 HaA HI'IMI4.

flpaou:ra nsrrrzcnenr.rx

roruuecrux tf opuyl.
Jlorraqecrlte sa,qaql4.

Jlorura npeguraron il
onepaullu HaA HI4MII.

Knauroplr.
Muoxecrna,
TIOAMHO)KECTBA I,1

cnoco6br 3aAax14t

MHoxecrB. Onepailuu

HaA MHOXeCTBtlMl4.

I l5-16 2 4 2 2 t33%

6 Ilvrseitsas a-nre6pa n

Sarropuou axanl43e.

Mero4 uanurrx
KoMrroHeHT. Cylruapuar

4ncnepcrax. ,[ola
Qarropa r cpauapnofi

A14CIIepculI.

I l7-18 2 4 2 21 33% PK Ns3

I,lroro 18 36 l8 22 140"h 3r:auen (36)

Mutp"uu coorBercrBllt pa3AeJIoB yq96nofi AI'IcIIIIInI'IHLI r Qopuupyeurtx B HIlx

KoMnereHIIu[:

4.2. Terurr .neruufi

1) Ilol{ rne ruarpi4q6r. BrrAbr MaTpraq. JluHefiHrre ollepaquu HaA MaTpIIIIaMI.I. csoficreo

nr{HerHbrx oflepauuft. Yrranoxesufi uarpuq. flepecranoroun},te I4 CLIMMeTpI4TIHbIe MaTpltubl.

Tpalrcnouupoeanlre Marpuq. Cnoft crna rpancnoHltpoBauuof Marpuubl'

Pa:aen

AI4CqIIIIJII-IHbI

K-so

aya. qac

Kolrnerenquu
OK O6uee qucro

KoMnereHIIIit7
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2) Onpe4e:rurenb Broporo [optAKa' Csoitcrsa' lIpaBI'Iro Kpauepa'

3) Onpe4ennrenb rperbero nopt'4Ka' Csoficrna' Bsrllc:renue oflpeAerl'ITerei Tperbefo

rroprAKa. flpaeli:ro Kpar'lepa. Onpe'4elenue oflpeAenllrelu rr- fiopqaKa' Br'rq]IcneHrre onpe'uenurent

TpeTbero noptaKa rlo olpeAeJreHlllo

4) Munop 3JIeMeHTa, a:rre6pauuecxoe AoIIonHeHIle SneMeHTa Marprlqrr' Pagloxense

sJreMeHra no crpoxe (cron6uy). Panr uarpuqr,r. 3leueurapnoe npeo6pa:oranrae MarpnIIbI.

5)o6parnalrrlarpr,rqS"oco6eurrarrarreoco6eurras.flpucoe4uHdrrrraaMaTpl4ua.Anfopl,ITM

Haxox,ueul,tc o6parnoi ruarpuqu. Marpltunrre ypaBHeul.ul'

6) Czcreuu ruluefinrx lpannenui. conNrecruas LI HeCOBMeCTHaJI CIlcTeMa. Mero4 faycca.

vcirostc coBMecrHocrr.r cucrerra mlneftur,x ypanneunft (reopur Kpanerepa-Kane:rnu). Teopeua o

,*rcle peileUufi, CUCreua mlUefiHbIX OAHOpOAHrD< lpasneuufi. VCnOaux CyUecTBoBaHItt

HeHyneBbrx peuenufi oAuopoAHo[ cucreMrl.

7) flpocrr,re BhlcKfislBaHr'tt !( )a{o3aKnloqeH}rc JIorE recrl4e onepaul{I4 HaA

BbICKa3bIBaHIrtMIa. (DOpUylU UCqIICJIeHIIt I4 TIIBTOJIO IU. flpanuna nrturaCJlel{xt JIOruqeCKIlX

rfopuyn. Paanoculrnocrr4 r{ pasHocrrnbHbre (bopMynbl. Jloruvecrue saga'ru. JloriEra npeAllKaroB.

Onepaquu Ha,q HI'IMI4. KaanroPlr

8) Mnoxecrn4 rloAMHoxecrBa. Cnoco6rr saaaurlt MHoxecrB' Onepaunu Haa MuoxecrBaMt

(uero4 rpyroe 3fi nePa-Benna)

9) Jluneftnar alre6pa n tfarropnorrl arraJrr43e. Mero4 rnaeuux KoMnoHeHr. cyvuapnar

al,rcnepclrt. ,{onr $arropa e clTuuapuofi gucnepctz

4.3. Teur,r nparcrnqecKrlx :auqrufi

I ) Ocnonuue geftcrnur nag lrarptqarrau. c:roNerue Ii BbFII4TtUIue. vllsoxeuue.

2) Ocnonnsre aeitrleut Ha,4 MarpquaMr'r. TparrcnonupoBaulle Marpl4u' ,{erepulruaur

MATPIIIIbI.

3) HaxoNgenue onpeaeJll'ITent 2-ro nope,qra Cnoficrsa. Ilpa"uulo Kparuepa'

4) Onpe4elurenr 3-ro nopr.qra. Brrquclesue rro npaBl4ny Kparrlepa.

5) Bunac:renne onpeAenurerrs rperr'ero noptaKa no o[peAeJreHlllo.

6) Munop 3JreMeHTa, arre6par4rrecKoe AoloJrHeHI4e gneMeuTa MarpuIIrI. Pa:loxesze

3neMeHTa no crpore (cror6qy). Panr ruarputn.

7) O6paruaa MarpI4IIa, oco6eHntuI LI Heoco6eHHat. Ilpucoe4uu€nnar Marpl'Iqa. Alropuru

HaxoxAeHr4ff o6parHofr MarpI,IIIbI. Peurenne ua:rpltqHblx )paBHeH[{fr .

8) Marpu.rnlre ypaBHeHI,It.

9) PeqreHue cuc'rervr nr.rnefinsrx ypaonenui. Cosvecffias u HecoBMecrHas crncreua. MeroA

faycca. Vclonu-r coBMecrHocrtr cr,rcreu naneftsrm lpaouenufi (reopr,r.r Kpanerepa-Kanenara).



10) 'leopena o qllcJre peuleuufi, crlcreMa nplsefinr'x oAHopoaHbD( ypaBHeHI'Ifi Vcrospls

cyqecrBoBar{ut HeHyJreBbD( perueurli o4nopo4nofi clrcreurr'

l1)PerrrerrnesaAaqJIlaEeftHofialre6prrcpe4crnar'allra6:rrn.{HoronpoueccopaExel.

12) Brrcxasrtganus u onepaullu HaA HI{MIr' Buquclenlre JIorI4qecKI.tx $opt'tylt'

13) llocrpoenrlera6Jrllultcrrrulrocrn

14) PexleHr.re Jrof, qecKrrx ra,qaq. MeroA ra6lurl. MeroA paccyxgenufi' c nouoquo

rcpyron 3fi:rePa.

l5) Mnoxecrna, rroaMHoxecrBa. Cnoco6sI 3aAaHIrt MnoxecrB Onepaunu Ha'Il

MHoxecrBaMI,I (uero4 rpyron 3finepa-Beuua)

16) Jllrueftnas anre6pa n $ar<ropuou aHaJII{3e Merog uanuux KoMnoHeHr'

17) Iluttefittas anre6pa n Qarropuorr'r aI{arI'I3e' Cyr'firaapuar 4ltcnepcur'

I S) J}anefinas a:rre6pa n ifarropnoru asaJII43e' ,{ona $axropa n cryMapHofi Alrcnepc}rr4'

5. OEPA3OBATEJIbTIT'IE TEXHOJIOTIIII

Arrlrsnrrer,tr4HTepaKTLIBHbretfoplrrr,lerqult,flpaKTl4qecKlle3allfl'rr4s'KoHTponbHbIe

pa6orH, KonnoKBrrla{br, 3K3aMeH, KOMnLrOTepHbIe TexHoJloruu. B reqenr'te ceMecTpa cTyAeHTbI

penaror 3aAaql{, yKa3aHHbIe nperloAaBareneM, K KaxaoMy ceMI'IHapy B ceuec'rpe npoBoatrct

ronrpolrnrre pa6oru (na ceuunapax). 3nsar'aen nrrcTaBJltgrct nocJle peltreHHt BCex 3aAaq

Kor{TpoJrbHr,n< pa6or u cauocrotreJlbl{ofo BbIlorHeHI'Is I'IHAI4BItayanbHofo 3aaaH[t'

Pe munzoeat cucmeMa 6 o6Yvenuu

Pefirzxr-ronrpoJlb npoBoAl4Tct rpI'I pa3a B ceMecrp. Os npeAnolaraer oIIeHKy cyMMapHblx

6ar:ros no cJreAylotqlrM [oKa3areJrtM:

- 6a.nlu ja nocelqaeMocrs laHtrfifil

- 6anm't 3a aKTI4BHocrb Ha 3auu"tuax;

- 6arru :a Ka'lecrBeHHoe BbmoJrHeHI4e ciMocrosreilbHoft pa6orlt;

- 6a.usr ga gunoJIHeHIte ronrponruofi pa6orrr;

Pacnpeaelenue 6anroa reryruefo KoHTpons no BIIAaM yre6nrx pa6or npr'rne4euo n

ra6,r a qe.

Ns

n/n
CocraarflorqIne

flocerqenfie gaHgrl4[

Pefirunr-rou, po.m I

I4rorosas arrecraqus

3aqdr

I 5

2 l0

3 Pefiruur-ronrpolr 2 10

4 Pefiruur-rourpolr 3 l0

5 Konrpomnas pa6ora 20

,Ilonoluurenltue 6arrbl 5

'7 SKsaMeH 40

Ha ocnone na6pannrx 6a:uon, ycueraeMocrb cryaelrroB B ceMecrpe onperensercs

cnea)mlql4Ml{ OIIeHKMII: (oTJII'{qHO), (xopouo)), (yAoBJreTBOpr'ITeJrbHo) 14

(HeyAOBJIeTBOpI{TeJIIHO) 3a ALICq}IIJII.IHsI, 3aRpBIBaeMbIe gK3aMeHaMI4 ItnI'I 3aqeTaMlt C oUesxOir nO



IIKaJIeBcooTBeTcTBIII-lcfloJIoxeHI{eMopefiTlrHroBoficllcTeMeKoMnneKcHofioqeriKl43HaHnfi

cryAeHToB Bnfy:

-(oTnItIHoD_oT91Ao1006annoB-TeopeTl,tqecKoecoAepXaHIIeKypcaocBoeHo

rroJrnocrr,Io,6esnpo6enonseo6xoanrr'rr're[paKTI'rqecKI'Ienaer'rrupa6orblcocBoeHHbM

Marepr{a,'IoM cOopMI.rpoBaHLI, Bce [pe.4ycMorpeHHbre flporptMruoii o6yveuur yre6nrre 3a@.antrfl'

BbmoJrHeH6I,KarrecrBoI{xBblrIoJrHeHI'tgolleHeHouzclou6allon'6nusruln'IKMaKcI4MaJrbHoMy'

- <Xopouro> - o't 74 Ao 90 6a,uos - Teoperl'rqec(oe coAepxanl{e K}?ca ocBoeHo

noJrHocrr,Io, 6es npo6enon, HeKoropble rrpaxflIqecKlle nanrrru pa6oru c ocBoeHHbrM Marep anoM

c<fopvuporanrr l{eaocrarorlHo, Bce rIpeAycMorpeHHEIe fiporpaMrtlofi o6yvennr yve6ur'te 3aAaHIit

BbIITOJIHeHLI, KaqecTBo Bbr[oJIHeHI4t HLI OAHO|O Il3 I 4X He OueHeHo MI4IU',IMaJIbHbIM VUClorra 6amIon'

HeKoropble nuAr,r gaAaHui BbInoJIHeHI'l c ouru6ravlt'

- <y4onneraopnreJr6Ho)) - or 61 Io 73 6a,uog - reoperltqec(oe coAepxarlHe Kypca

ocBoeHoqacTltqHo'uonpo6elrrHelloc-JITcyrqecTBeHHo|oXapaKTepa'rreo6xolr,rur're

flpa(TurrecKne nanrrru pa6orbl c ocBoeI{HbIM MareplranoM B ocHoBHoM c$opnuponauu'

6onlruuncrso [peAycMorpeHubD( npofpaMMofi o6yvennr yve6usx 34auuir BbIIroJIHeHo'

HeKoroplle It3 BbIrIoJIHeHHbx zaryarruit, Bo3MoxHo, coAepxar ouu6xu'

- <HeyAowrernopr,rTeJrbHoD - 60 r,r uenee 6alrnog - TeopeTlqecKoe coAepxaHl4e Klpoa He

ocBoeHo, seo6xoaraurre [paKTr{rIecKI4e naerrru pa6orrr ne c$oprrar'IponaHl'I, BbInOnHeHHbIe

yve6nue3wa tat'coaepxarrpy6rreouz6ru,Ao[onHl'IreJlbHatcaMocrotre:buarpa6orana'[

MaTepr{ajroM Kypca He [pr4BeadT K CyrqecTBeHI{OMy [OB6IIIeHI4IO KaqeCTBa Bf,InoJIHeHI4t yre6nsrx

3a4allr4fr..

6.ouEHoqHbIECPEACTBAAJI'TEKyIIIEIOKoHTPoJIflyCIIEBAEMOCTII'
IIpOME)ItyTOqHOft ATTECTAqIII4 IIO I4TOpAM OCBOEHWI AI4CIIUIIJIIIHbI I'I

yqEBHO-METOAuTIECKOE OEECIIEqEHIIE CAMOCTOSTEJIbHOfr PAEOTbI

CTYAEHTOB

6.1. Ilepeuenr BonpocoB rl saAaHrfi AJs caMocroqre'nr'nofi pa6orrr

l. flepecrauonoqHLre H cr4MMeTpuwrbre MaTpuIIbI. TpaucuoirltponaHl4e MaTpItq. csoftcrna

rpaHcnoHltpoBar*rofi uarpuqu

2. Onpe4enurelb TpeTbero nopra(a. csoicrsa. Brrquclesue onpeAenl4Tenefi TpeTbefo

nopsaKa. flpanuro Kpavepa. Onpeaelzrelr n-oro [optAKa.

3. Ame6parauecroe aoIroJrHeHI,Ie 3lIeMeHTaMarpl'Iqrt. Panr uarpuurt.

4. 3reuen'rapuoe npeo6pa:onanue uarpllllbl.

5. O6parnar Marpl'rqa, oco6esuaq r'r Heoco6eHnat.

6. flpucoeAuneHHatMarpxqa.



7. Anropnru naxox4enux o6parHofi uarpnqu' Marpravurre ypaanenur'

8. Cucreuu ru,rHeElir,D( ypaBHeHI,rfi. CosN4ecrHa' I,I HecoBMecTHaJI cxcTeMa. Mero'q faycca.

g. ycrosrs coBMecrr{ocr}r cr.rcrerr,r rulnefiurx yparueulrfi (reopur Kpauerepa-Kanellu)'

10. Teopervra o vuc.ne peurenltft, cllcreMa r HefiHbIX oAHopoAl{brx ;panuenufi Yc:rowu

cyuecrBoBaur4t HeHyreBr,D( peruenplft oanopoAnofi cI4creM6I'

I l. flpocrrre nrrcKa3blBaHllt u yMo3aKJrloqes[t' Jlo[rqecrne onepauul'I HaA

BI'ICKa3bIBaHI'ItMI4.

l2.Oopr.ayrrrrucqncJIeHI{JIETaBToJIof[u.flpanuaaeu.rltcJleHH'JlorllqecKux(bopvyl.

PaeHoclltsHocrtt d paBHocdnbH ble Qopuylut'

13. Jloruuecrue sa4a'rn.

14. Jlorura npeauraron. Onepaqul'I HaA HrlMI'r' Knarrroplr'

15. MHoxecrsa, noAMHoxecrBa. Cnoco6rr sa.{axl4t MHoxecrB' Onepauuu naA

MHoxecrBaMt4 (rrlerog rpyron 3ftnepa-Benua)

16.Jlurrejiua'ame6paB$axropHoM&IaJIIt3e.MeroAma.nHux(oMIIoHeHT.CyMMapuar

Ar.rcnepcl4Jl. ,{om $axropa n cptrlrapnoft 4ucnepcltz

6.2. Ilpauepur'le 3aAaHrlq .{'nn peftruur-rcouTporq

Pefimuua-xoumPona NP I

1. Onpe4eneulre Marpllllbl' Kaxas Marpflqa Ha3r'IBaerct rna4paruofi'' AlaaroHanr'Hofr'

rpelronrnofi , e4uHlr'*rofi , rpaucnonltporannofi , cl4MMerpu'{ecxofi '

2. Onpe4eleuue cyMMbI (pa3uocrl4) MarpnIIbI' Onpegeleuue ).tvIHoxeullt (AeneHHs)

MaTpI4IlbI Ha npoIr3BoJIbHOe r{r4cJIO;

3. Onpegeresue npoll3BeaeHllt Marpl{q;

4. Csoficrga ofiepaq[u y{HoxeHllf, ruarplrq (nepecraHoBoqHocrb' KoMMyrarr'IBHocrb'

accoquarr.rBHocrs, 4r.rcrpu6yrunnocrr,, cnoficrao rparlc[oHEpoBaHEoE Marpuqbl' onpeaenurenb

npor{3BeAeHltt uarpuq) ;

5. Onpegeneuue rl csofictsa onpeAeJll4Tent BToporo noptAKa'

6. Onpe4eleuue u croficrna onpegeJll4Tent rperl'ero rtops'4Ka'

1 . Olpe4e:renrle onpeAenl'rreJUl rr-ro noptAKa

8. Onpe4e:reuue MuHopa. Onpeaenenue a,rre6pauvecroro aonoJllreHfit'

9. Cnoficrna onpe4eJrlrreJUr, cBr3aHHbre c Mr4HopoM n anre6pauuecrl4M AoIIonIteHHeM;

1 0. 3lelreurapuste npeo6pa:onal{I4t Marprlqbl;

I l. Meroa Kpavepa (anr pertreHllt cucrev lugefiHlx )pasueHl.rfi):

12. Mero4 faycca (ana peruenltt cllcreM nIrHeftHLIx ypaBlrenufi);

13. Onpe4enenr.re o6parnoft ruatpwlr,r. Cnoficrea o6parur'x narpuq



14. Marpu.rnoe )paBHel{se cl4creMbl Mero4 o6paruofi uarpuqn (Aru perueu}rs c crevl

nrlHeiH6Ix yPannenzfi ).

I 5. TeoPeua KPouerePa-Kanellu'

Pefimuuz-t<oumPona Ng 2

1. 9ro Ha3blBaerctBblcKagrrsanuelt4?

2.flplrre4urenprlMepBbIcKa36IBaHuiKaroeBbrcKa3blBaHr'teHa3l'rBaerctuctanHsr\'{?

3. Kaxoe BbIcKa3bIBaHlIe Ha3brBaerct loxnr'ntl? 9ro Ha3blBaerct cocraBHblM

ebICXa3HSaHHeI\,{?

4. flepe.raclr.rTt BnAbr llofuqecKr.rx onepauufi HaA Bblc(a3!,JBaHUrvr'r u cifopvynl4poBaTb ux

onpeaeneHlte.

5. 9ro raroe ra6maqa HcrllHHocrll BblcKa3btnaullt I4 KaK oHa crpource? Kax eur€

Ha3blBaercs sra ra6ruua?

6. Kaxze cyqecrByror JIo {qecKI'Ie orHo[renl'Is Mex.qy BbrcKa3brsa]tnrN'Iu?

7. Crf opuynupoBarL ocHoBHbIe :axonr,r a'rre6pu nr'tcra:srnauli'

8. 9ro raroe Bynem $yurullf,? KaK crpou'rcr ra6nuua Ans Byresrx $yurunfi?

9. 9ro raroe KH@ u AH@?

10. llpunecru npaBI'IJIo npeo6pa:oeauur $opr'lyn n CIHO u CKHO'

Pefimuuz-xoump@,M1

1. Karue ocHoBHbre cIIMBoJIbI aclloJlr,3)'Iorcs B Teopuu Muoxecre?

2. 9ro rar<oe runoxecrBo I'I KaK elo o6oaHawrb?

l. Kar< MoxHo 3a.l,arb NtgoNec'rso?

4- tlro rar<oe noavHoxecrso?

5. Karue ocHoBHbIe onepauul4 BbmoJlHtlorct Ha'4 ltroxecrnauu?

6. Karoe unoxecrBo MoxHo Ha3narr yuunepcalr'nr,ru?

7. 9ro raxoe alIarpaMMa 3ftaepa-Benua?

8. flpolrlnrocrpupoBarL c rroMotqbro AnarpaMMbl 3finepa-Beuna o6teqlruenve u

lepeceqeHue rpex MHo)I(ecrB.

6,3. Konrpo.nrHae pa6ora

l. 3:reuenrarrlu npruoyrolraofi Marpllubr A runa 3x5 tBJUlrorct qucna aij = (i - j)'?, i =

t,2,3; j - I,2,3,4,5. Coctaeurr rraarpuqy A u rpancnoHupoBarb ee.

2. CocraBllrl HIrxHIoIo rpeyroJlbH)'Io Marpl,tqy B rperrero noptuKa, 3JreMeHTaMIt roropofi

tBr-filorc.f, qucra bii = 2i + j,i, j = 1,2,3,i > j.



/2 B 3\ /4 2 1\
3. flauu Marpr.rubr: ^=(; ,' j- ) t = (3 1 'r1 '*'" 

cvruMv 3rxx r'ra'rpuu S'

\z e tl \a t s/
pa3Hocrb MarPLrq A Ia B.

4 
'ponepurspaBeHcrBo 

(j' :)-(;l' i)=(Z 
jr.(-8, ;,)

5. .{a'a Marplua 
" 

= (: l)' '** B, = 0,18'
\4 6/

6. Haftru nuuefinyrc rorra6ltnaquro C = lrA * l'2B Nrarplru A u B: A -
/7 -2 3\ /7 2 -1\
Io z zl,e=[l s +],i''=3,],2--2.
\-s + E/ \-2 3 6/

7 peuru* *u'""n^"r.(t. l)-, (1 3)=t 6l l1).(? ?)
\o z/ \z t/ \xs xt/ \3 2/

8. Hafiru rpor{3Be.qeHr.re M"'pro (] ) (:, jr)

s. Hanrunpor.rrneg",,"""u*'o(1 I il (j, 
:: 

!r)
10. flponepurr xBiltlorct JrI4 MarpI{IIbI repecra'oBot""- (-1, ;) G ;)

ll. Aasono"o"*r"nul I i :l
lr: 2 5l

1 2. A) BruucnIErr, olpeAeJrl'ITeJrb pa3noxfiB ero no crpore Iaml crol6qy;

13. B) Brrvucmlrb MeroAoM TpeyroJIbHI4KoB

11 r1.01
14. Burqracnl{rrono"o.r"r"no ll I I ll

l0 1 1 1l

6.6. Ilpn*repnrrft uepeuenr, BonpocoB n )K3aMeHy

1 . flonrrue uarpuqrr. Br,rArr uarprlq.

2. JlrlneftHrre onepaq l{ Ha'q Marpllqzttrlr4.

3. Csoftcrno ru.rnefinrx oneoauuft.

4. Vuiroxeuufi Marplrq.

5. IlepecraHoroqHbre rr cnMMeTpr.rrrur,re MaTplrubr. Tpancnonuponanlte MaTpItU. csoicrea

TpaucloHnpoBannofi uarpuqsr

l0



6. Onpe4elzrelb BToporo noptaKa Csoficrsa'

7. Ilpanulo KParlePa.

8. Onpe4elurelb rperbero floptAKa' Csoftcrga' Bsr'{icrenue onpeaenfiTenen Tperbero

nopsaKa. flPanulo KPauePa.

9.onpe4e:rerrr.reo[peAell4Ten'n.[op''4Ka,BbIqIlcJIeHI,Ieo[peAeJIIITen'TpeTberonopsAKa

IIo olpeAeneHHro

I 0. A:rre6pauuecKoe AonoJIHeHIte sJreMel{ra Marpl'tubl'

I l. Pagloxenrae gJreMeHTa rlo crpore (cron6uy)'

12. Paur uarPuqrt.

13. 3:reuenrapuoe npeo6pa.:onanlle MarpI'IubI.

14. O6parnar r'.rarpuqa, oco6ennag u neoco6enuas

15. Ilpucoe,quHeEEat MarPHqa.

16. Anropuru Htrxox,qeHllt o6paruofi Marpxllll'

17. Marpuvnue YPaBHeHns.

18. ClrcreNaH Ir{He[HbD( lpannennfi. cOnneCrnar u necoBMecTHrul cHcreMa. Mero4 faycca.

19. Vcroslr.f, coBMecTHOCTr{ Cr.rC'rerr,r ruHefiHrX ypanneulrfi (reopur Kpanerepa-Kane:rnu).

20,TeopeuaoqucJlepemerrufi,cIIcTeMaluuefigrxoAHopoAHbIxypanrreuuIt.VcIoeI4q
cyrqecrBoBaHl4t HeHyneBblx peurenuft oAHopoAuot clrcreMbl'

2l . llpocrue Bblcxa3blBar{ut It )Mo3aKJIIoqeHI'It'

22. Iloru'rccKtre oflepaql4 Ha'q B6]c(a3blBarrlrtMr'r'

23 . @oprray:Di rrcqr4cJrerrur r4 TaBTOnO|HT{. flpanr,ua BbIqLIcJIeHIlt JIOrlqecKI'IX tpopltyl.

PaeHocurtlrocrH L paBnooint Hue Qopvylu'

24. Jloruqecxr.re ga,4a'ru.

25. Jlorura npe4nxaron. Onepaql4lr HaA HIlMIi. Knanropu'

26. MnoNecre4 IroAMHoxecrBa. Cnoco6r,r 3aAal{ut MHoxecrB' Onepauuu Ha'q

MHoxecrBtMt (rrae'ro4 rcpyron 3ftnepa-Beuua)

27 . Jlutteiwas a.nre6pa n if aKTopnorrl aHaJrn3e. Metog r:raeurrx KoMrroHeHT. Cyrlrrlrapual

aucnepcut. ,{onr ![arropa n cyuuapnoft Ar'rcrepcplu

7. YqEEHO-METOAI{IIECKOE II TIHOOPMAIII{OHHOE OBECTIEIIEHI'IE

AIICqI,ITIJII{HbI

a) oenonuar Jrlrreparypa:

I . 3ororapdna H. [. Mareuaruna. C6oputlK 3aAaq no 6asonortly nypcy: yve6uo-

MeroAr.rqecKoe noco6ue / H. [.3onorap€na, K). A. flonog, H. JI. CerraenAsesa, M. B. OeaOros ;

noa peA. M. B. @eaoroea. - M. : BIIHOM,2015.
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2. E.B, Crenaneuro, LI.T. Crenarreur<o, T.B. fy6arrona Marelrarura. BsoAlrrd xlpc: yve6.

noco6ue / E.B. Crenaneuro' II.T. Crenaueuro, T'B fy6auona' -2-e uz/''' crep' - M' : OJII4HTA'

2013.

3. BHcuras MareMarI'IKa: flparrml'u l A'l' Jlyprc, T fI' @ynrurona' - M : By:orcrufi

yve6Hur: HI4U I4HOPA-M,2013. - 160 c.

6) Aono.nnxre.nbHas rnreparypa:

l . Illa$apenr,rv I4.P., Per'anson A.o. Jl[Heirras a:rre6pa I4 feoMeTpII'. i lllar|apenr.ru I,I.P.'

Per',rr.Iaoe A.O. - M. : @I43MATJIAT'2009.- 512 c

2. fenrrfana I4.M., IIIeur A. Anre6pa./ fenr$an4 I'I'M', lIIe* A' - 2'e v3A'' uurp 14

.rronorlH. - M.: MIIHMO,2009. -144 c

3. Ilparcrll<yr,r no srrc efi MareMarlrKe llpe4emr' ,{rlSQepeuuuarlHoe

uctucrreuueltr4xpmurronB.I4., IIIaapu3.B. - HonocIE6': H|TV,2009 - 86 c'

4. A.H. I,lnrqeuro, O.JI. Kceno(fourona, f.B. Kanarr, ra flparrurlu Iro 3KoHoMlrKo-

MareMarr{qecKl4M MeroAaM : yre6. noco6ue / A'H' I{lrueur<o, O JI KceuoQouroea' f B'

Kanar<una. - M. : (Dlruancrr rI crarrlcruKa' 2009' - 288 c

5.EnuxltHB.E.Anre6paI4reoputflpeaeJloB'3rerrr'IBullfirlpc/EnuxuuB'E'-M':

EI4HOM, 2012. -352 c

n) uepuoguuecrcue rl3Aanuc:

1. Elunona, T. JI. Ilpeaynpexlenue omu6or flpu pelIeHI,II4 TpIrroHoMerpI4qecKI.IX ypaBHeHI]t Ha

Efg/T.JI.Errurron4H.A.3anpyaurrallMateuaruraBIIIKoJIe._2015.-Nq9,_C.2\.24'

2.,{eopxnnuon, c. B. f eorraerpravecrr're 3aaaql'I c npaKTrrqecKr'IM COAepXaH ev / c' B'

,{roprHuuon /i MareMarzKa B IrIKole' - 2013 ' - J'1! 8' - C' 43-45'

3. I,Isarres-Mycaron, o. c. K OnpeAeneuno qllcJla e / o. c. I'lnallren-Mycaros // MareN4arara s

uro:re. - 2014. -Nq 5. - C. 69.

4. Kosaresa, I.. I4. BapuaruBHbre 3aAaqlr a o6yreuuu MaTeMaTI4KI4 I f. 14. Kosalesa //

Mareuarrara n mxone. - 2014' -Jll! 1. - C' 27-31.

5. Kopxnon, A. f. I,Icnolr3oBaHr.re MeTOAa HalntAuoi rpa$uvecroi r',rnrepnperaqvu rpLl

perrreHr.ru ypanHenuft r4 HepaseHcTB c napaMeTpaMl4 i A. f. KoprHos // Mareuarura B IIIKOJIe. -
2011.-)lb 1.-c. l8-26.

r) uurepner-pecypcrr:

1 . http: //www.mon.gov.ru/ Mr,ruucrepcrBo o6pa:onanrlr lr nayr<u P(D.

2. http : //www. edu.ru/ Poccrafi crcoe o6pa.:ooanue. @egepallurdi nopral.

3. http: //www.kvant.infoiadd-math.htm Kasr. Ilpuloxenur no MareMarr.{Re'

4. http: //www.schoolpress.nr,/ I'I:4arelscrno Illr<oJrbHat flpecca' MareMarr'rra s ulKore'
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S.MATEPI'AJIbHO-TEXHI,IqECKOEOFECnEIIEHIIEAI,ICITIIIJII,IHbI

Ayauropur,r,ocHa[IeHHbreAocrofi(AncMeJIaIIJIIIr'rapxepa),gKparroMAJI'IIpoeKuI'IoHHBrx

cr4cTeM, rrpoeKToporr.r u noyr6yror,,r. CpeAcrna o6yqeEruI: Myn6Tllrrae4r,riurre cJlafiabl' sJIe(TpoHHI'Ie

yre6uurr,r (CD u ce'reua.r lepcutr), qtropoBble It sJIeKrpoHHbIe o6pa':onarelrnue pec)?cbl'

3aaaqHr,rKt, vo4enu ifuryp, ra6Jlrlqbl u Ap.

|Ipu uayrerrun AI4oqI,IIuI,IHbI <<Mareuaruro> pe(oMeHAyeTcq I{cnoJIb3oBaTb TexHI4qecKI,e

cpe4craa o6yvenra.r (nepconaml{ble KoMnblorepbl' MeA[a flpoelcrop)'
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