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TI Of CHI,ITEJIbHA' 3ANI{CKA

Pa6oqas [pofpaMMa yve6nofi AucrIHnJrHHbr <MareuaruKa)) npeAna3HaqeHa

Ans H3yqeHHr MareMaruKH B yr{pexAeHr,rsx cpeAHefo npo$eccraoHuLrrbHoro

o6pa:onaHnr, pearr.r3yarunx o6pa:onarenbHyru nporpaMMy cpeAHero (nonHoro)
o6uero o6pa:onatufr, npv noAroroBKe cnequ€LrrucloB cpeAHero 3BeHa.

C o rracHo <<PexonaeuAauufl M n o peaJru 3aL\ukr o6pa:onarer luofi [pofpaMMbr
cpeAHero (norHoro) o6qero o6pa:oeaHmfl B o6pasonareJrbHblx yqpex{.qeHurx, B
coorBercrBrru c Segepanruurrra 6agucHrrNa yue6uuu rJraHoM vr npr,rMepHbrMn

y.re6Hnun nJraHaMH A;.l.fr o6pa:onareJrbHbrx ya{pex(AeHufi Poccufrcxoft Oe4epaunu,
pe€Lnn3yro[u4x rrporpaMMbr o6urero o6pa:onaHns)) MareMaruKa B yqpe)KAeHuflx
cpeAHero npo$eccraoHarrbHoro o6pa:oBanr4r (ganee - CnO) r.r3yqaercfl c yqeroM
npoSuna nonyqaeMoro npo$eccuoHanbHoro o6pa:oaanur.

OcHopnofi sala.{efi Kypca MareMarHKLr rBJr.rrrorcx MareMarnr-recKoe

obecneqeHue cneuaa.nruofi noAloroBKu, T.e. Boopy)r(eHr{e yqa[Inxct
MareMaruqecKuMH 3HaHI4rrMH 14 yMeHI4flMr,I. neo6xoAHMbrMH An{ H3yqeHHt
c[Ieqn €LnbHL,IX IHCUfinJInH, AJtfl
npoAo-qxeH H fl o6pa:onaH nr.

npo$ecuaoHarrHofi AeflTeJrbHocrn H

MareuarvKa v3yv.aercfl rar 6asonrrft yve6Hrrfi npegMer npu rroAroroBKe
xnanrE$HuHpoBaHHbrx pa60.rux, cnyxarrlHx rro ilpo4)eccr4flM:
1 9,0 1 . 1 7 ftoeap, KoHAr,rrep;

3 8.0 I .02 ltpoaaBerr, KoHTponep-Kaccup;
- 285 qacoB.

Pa6o.raq [porpaMMa opueHTr{poBaHa Ha Aocrr4xeHr{e cneAy}ouux uerefi :

. QopMrrpoBaHrre ilpeAcraBJrenufi o uareMaruKe KaK yHllBepcalrbHoM .rr3brKe

HayKH, cpeAcrBe MoAennpoBaHvfl qerenprfi 14 npoqeccon, o6 HAesx H MeroAax
MATCMATHKH;

. pa3BnTHe JrofHqecKofo Mr,r[LrreHr4r, [pocTpaHcrBeHHofo noo6paxeHnx,
aJ'IfoprrrMu.recrofi Kynbrypbl, Kpr,rrnrtHocru MbIlxJIeHXtr Ha ypoBHe,
Heo6xo4nuov Ann 6y.qyqefi npo$eccnouarrHofi AerrenbHocru, Ant
nporonx etr4s o6paronatnfl 14 cavroo6paroBaHrrr ;

. oBraAeHlle MareMarnqecK[Mu 3HaHnfM[ H yMeHHqMlr, ueo6xoAprMbrMr4 B

[oBceAHeeFrofr xI43Hr4, Anq 143yr{eHldt cMexHbrx ecrecrBeHHo-HayqHblx

AucqHnnHH Ha 6agonorvr ypotsHe H Ancrlnn;rr,ru npo$eccuoH€urbHoro uHKJra,

Anfl [onyr{eHnr o6pasonauur B o6racrrx, He rpe6yrcqHx yrny6neuHofi
MareMaruqec rcofi troAforoBK14 ;

. BOCTIITAHHC CPCACTBAMH MATCMATI4KH KYNbTYPbI JIHIIHOCTH, TIOHHMAHH'

3HaqI4MOCTI4 MaTeMATVKV| Ang HayrrHO-TeXHHr{eCKOrO npotpecca, OTHOTU eH.'dfl

K MareMaruKe KaK K qacru o6u{eqeroBetrecKofi xynrrypbr qepe3 3HaKoMcrBo
c Hcropue it pazyurwr M areM arn KH, sBonlorlneii u areuarntrec KHx HAe fi .



B nporpauvre yue6urrfi varepuan npeAcraBJreH B {oplre qepeAy}oqerocrl

pa3Beprbr Bauvrs ocHoBHbrx coAep)KaTeJrbnbrx ;r nuu fr :

. a,zee6pauvecKefl JntHltfl, BKJuoqarcilrat cnoreMarl43alll4to cseAenl,Ifr o
qucnax; H3yqeHHe HoBbrx H o6o6ueHr4e paHee H3yr{eHHbrx oflepaqrafi (nornegeHpre

B crerreHb, r43BJreqeHne KopHt, norapraQvrupoBaHue, cl4Hyc, KocHHyc, TaHfeHc,

KOTAHTCHC n o6parHble K Hrarra); H3yr{eHHe HoBbrx Br4AoB rrncroBbrx Bbrpa)r(eHun vt

coBeprxeHcrBoBaHHe [paKTHr{ecKHX HaBblKoB H BbrqHcJrHTe-i-rsHoil

pacuupeHue H coBeprrreHcrBoBaHr{e anre6par,tqecKoro anrapara,
Soprr,ryn;

cSopnaHpoBaHHoro B ocHosHofi rrrKoJre, h ero [pl.rMeHeHr4e K petueHuto
MareMaTr4r{ecKHx I{ npHKna.{HbIX 3aAaq;

. meopemurco-QltuvLluoHclnbHan ruHltfl, BKJlroqarctlrat cl4creMarl43aquro I4

pacrrlupeHne cBeAeHuit o Synr<qr,rax,, coBep[IeHcrBoBaHne rpa$HqecKux yveHHfi;
3HaKOMCTBO C OCHOBHbTMH HAeqMH Lt MeTOAaMH MareMarHqeCKOfO aHaJIU3a B

o6reue, no3BoJnro[IeM HccneAoBarb 3neMeHTapHbIe $yHrcqzu u peuarb
npocrefr une reoMerpraqecKue, $u:nuec Kue 14 Apyrue npHKJIaAHbre 3aAaqu ;

. JtuHun y,pacueuuit u HepaeeHcme j ocHoBaHHar Ha nocrpoeHuH H

HccneAoBaHnH MareMarHqecKHX lroAerefi, flepeceKarcu{arcr c anre6paH.{ecrofi 14

reoperu Ko- rf y u xura o H a.r rso fi

ypanHeHlrfi, HepaBeHcrB pr crrcreM; SopmrapoBaHue cnoco6Hocra crpolrrb u

HCCneAOBarb npocreHr.rrne MaTeMaTuqecKr4e MoAenH npr4 petxeHnn [pr4KnaAHbrx

3an1q, 3aifaq H3 CMOXHbIX I't CneIIHULiIbHbIX AHCIII4ilIEH;
. eeoMempuqecKan .iruHufll BKJrtoqaauat HafngAHbre [peAcTaBJIeHr4t o

npocrpaHcrBeHHbrx $rarypax H [3yqeHr4e r4x cnoftcrn, SoprvrHpoBaHue H pa3BnTr.re

npocrpaHcrBeHHoro noo6paxeunr, p€BBHTr4e cnoco6og reoMerpl,IqecKHX
u:uepenufi, Koop.qnHarHoro 14 BeKTopHoro MeroAoB ililfl perrreHufl

MaTeMaTHLIeCKHX H npHICTaAHbIX 3aAaq,
o cmoxacmuqecKan ruHttfl, ocHoBaHHag Ha pa3BHTI4H xotrr6uuaropHbrx

yueuuff, flpeAcraBreunfr o BeporrHocrHo-crarHcrurrecKnx 3aKoHoMepHocrrlx
oKpyxarcrr{efo MHpa.

Pa: e tlrtle coAepxareJr bHbrx ttuuuia conpoBoxAaercs c oBep[reHcrBo BaHHeM

[HTeJrJreKTy€LnbHbrx H pet{eBbrx yrraenHfr flyreM o6oraqenuq MareMaruqecKoro
q 3 br K a, p a3Br4T Ltfl JI O rU q ec Koro M bI IrI ileHnn.

Mareuarnxa qBuercr SyHgarraeurarrnofi o6ueo6pa:osaremHofi
,{r.rcuun;rauofi co cJroxnBrrruMcq ycrofiuurnru coAep)KaHpreM n o6uluvn
rpe6onaHwflMH K rroAroroaxe o6y.raruqaxcr. Pearnsaulrx o6qltx qenefi H3yr{eHHt

MareMar[KH TpaAHuHoHHo Sopnar,rpyercr B qerbrpex HanpaBneHurx
Mero,qur{ecKoe (o6uree [peAcraBJreHue o6 vrileflx u MeloAax uareuarnxu),
14HTeJrJreKTyanbHoe pa3BHTne, YTHrrnTapHo-[pafMaTnqecKoe HarlpaBneHHe
(oerageHrae ueo6xognMbrMu KoHKperHbrMH 3HaHHIMH u yrraeHHrrvrH) H

Boc n HTareJIbHoe eosrefr crsHe.
IrbyueHue MareMarHKH KaK dasonoro yue6Horo npeAMera o6ecneqnBaercr :

- nrr6opoM pa3nnr{Hbrx rroAXoAoB K BBeAeHr4}o ocHoBHrtx fioHqrrali;

r(yJlbTypbr,

coBepueHcTBoBaHue TexHr,rKH

JTHHHTMH H BKIrOqalOflIafl pa3BrrTHe U

a.nre6pauqecKnx npeo6paronannli Anff per.rreHr4t



SopuupoBaHHeM cucreMbr yve6Hrrx ragaunfi, o6ecne.ruBarourHX

:S$exrr.raHoe ocyrqecrBJreHHe nu6pauHbrx ueneBblx ycraHoBoK;

o6orauresueu c[eKTpa crnlefr yue6Hofr AeflTeJIbHocrH 3a cqer
corJracoBatwfl c BeAyTTIHMH AeqrenbuoclHbrMu xaparTepncruKaMu nu6panuoil
npo$eccHu.

6a:osag cocraBmrouar orpaxaerct B tpe6onauHrx K noAroroBKe
ooyqarutllldxcfl. B qacTu:

o6rqefi cprcreMbr ruanufi: coAep)r(areJrbHbre [pr{Mepbr Hcrlolb3or,arrfl
MareMarHr{ecKHX nAefi H MeroAon n npoQeccnoHtlllbHofr AesreJlbHocru;

yueHHil: pa3nur{r4e B ypoBHe rpe6onanrafi x cJIo}KHocrH npHMeH.rIeMbIx

aJrfopH'rMoB;
[paKTr4r{ecKoro HcnoJrb3oBaHnfl nprEo6pereHHbrx sHaHHfi vr yrraenrafi:

HHAHBHAyanbHoro y.re6goro orrbrra B nocrpoeHun MareMarnr{ecKl4x uogerefr,
Bbr rr oJr H e HVrr rrcc reAoBaren bc KHX H npoelcru ux pa6or.

B rrporpaMMe KypcrlBoM BbrAeneH Marepu€Ln, roroprtii rtpu H3yqeHprn

MaTeMaTHI(I4 KOHTpOJIO He nOAJre)KHT.
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BeeleHlie
I\-,{-oot.--rtt-.- rrn!r!i^ 6aa-7t!rtr.6 n!.-!!4!{rrt-Fo taarA
riieif grririiiliiri i; iirilfrEl l-,-1ia11l\v, JnUriUrltftAtvr rrllYUPllrar.r{rlLllrrtsi/\

TexHoJrofr4ffx H [paKTHqecKofi AeflTenbHocrH. I-{enn H 3ahaql1l H3yIqleHfift

l,i3Tel"t3Tr1Kil B )lqpe,axxerI!1sx tla'lar:,Hslo 11 cpe:ilefc llpo+ecc]loll:u]L:loro
o6na-qogaHlag._l

AJIIEEPA

Parsurue rroHfiTus o ql{er€
Ue,'rrre H pauuoHairbHbre rrHcna. ,[eficraareJlbHbre qucra. fiprzdnraNe]{Hbte

BbIr{HCJ'IeHWr. IIpU1nUJ{eHHOe 3HAqeHUe 6€rT4i,tHbt U tlOZpeUtHOctt?U t7pu6J7uaceHuil.
l{r r r r ro ar)r.a1 | L | /, t, r rt, 1!,
t lr-j-rrJiaLr\L ; aUlL -all!-aLl.

Kopuno crenenn u .Eorapu$nrsr
Kopxra -r4 creneHr4 KofHr4 Harypalrhnrr-fi crerTesl4 -r4? qwclta \4 t4.y. cBofcrea

Creneun c paqtroHanrHbrM14 noKa3areirfiM14, I4x cBoficrBa. CreneHu c

trci";cTBilTe;liriiLtiriti ilolia3aTeigiviii. Cso*cfizsa c;7?eFlc;iii c ie*cftzaiii?iciiliini.Ti
noKQ3Qme.nej4.

Jlcrap;r$r,r. -ilorapii+i,i 'iiic;ia. Oc;rcciice ;o:apu$.iili,-icu:cc iiioiicdccrisc.
IecqrnqHbre H Haryp€rnbHbre norapra$wtu. llpaerana Aeficrel4ri c norapuQnaaura.

\-i i tDtavu x itAiiir-\ii uL' itutt*HUtu.
llpeo6pa:onanHe anre6panqecKnx Bbrpa)r{eHHfi. ltpeo6pa:oBanne

paiiiiOiia,lLiiLiX, lippali;r0iia-:ibHili,ti CTeileiiliE'ix, ii0KA33Te.]Il'iiiri,'i ii
. .r r,: r-r r.r rtr * r Lr rt Far ra t, 11 n t - r r.r:r rrr pl l l r r"r

OcHonut rpnroHoMerpHH
Pant4yaggg r\qepa }/fqa. BparrlarerLHoe rrr.RI41{eI{I4e. Cug;re " KoeI4H\ic, TaHfeI{c

u KoraHreHc qlrcJra. OcsonHne rpuroHoMerpuqecKue ro)KAecrBa, $oprvryrtlr
rrnnBeneHr{rr, CHHVc, KocHHvc H TaHfeHc cvMMr,I H oa3Hocru ,rlBvx vf-jroR. Cttgvc a

Kocr4Hyc ABorlHoro yrna. @opayntt nonoBuHHoeo ,,?,rya. Ilpeo6pa3o6aHur cy"M"Mbt

mpuloHo-vempuuecKux dlvuxttuit I npou3sedeHue u npoBsedeHuf B cv,rLttv.

Batpactceuue mplaoHou4empwtecKlLx Qyurcryuti qepu maH?eHc noroBLtHHo?o

alt?vMeHma. flpeo6na3oBaHas npocrefiurrlx rpHroHoMerpat{ecKux er,tpaxeHafi.
llpocrefiuue Tpr{foHoMerpr4qecKEe ypaBHeHH.tr. Perueuue

Tp!{l-o!{olderpnqef KI4r< lrpaeuenrafr Upncmeiitttttr: mP!!?n4o14em{}!!qee !<!te !!
t r o nn a ou p wr fl tl 4 ntr l tu t,r nnLr LFr r/. r ! r! r'f fl !1r " r'1 11 1 ! .r{}u a r r t t r ry nrllF.'i.ita,-Jttiul..,rttt!.itij!! rrtt)-,



@yHnunu, nx cnoficrBa u rpa$uxn
'r:-..,.-..,--, f\E-. -.,.-,, .-.."---,,.--....Y, .-=-.=.!....,aiji'iii{ui.ii,i. LroJiac'i l, uilpcr_iuiiciitir li iviiiu;iicc i iiu -riiaLiuiiri!i; ipiitirliii

rpyHxquH, irocrpoeHiae rpa$HKoB $yirxqfifi,3aAaHHbix pa3nn.riiltMH citoco6aviE.
l'--^X^--- .l-r"rr."rrrr rnrr^T^!rrr-^^-t trorrr^^Tr\-LtUliLiUs YjJ/iil\qriri. :lruli\JiUrrlrULlb! lLllrU!rUr lM!!lluulut

ofpaHHqeHHocrb, nepHoAHqHocrb. llporurexyrxra Bo3pacraHHfi Lr y6iinaunr,
lGlrSc-rLuee r1 lraril.{eiii,il;ee f,llSqelu:r. To'l:+r lKCTperti'r.!3. lpa$ueecl:rn
r.lHTepnpeTarIr.r{. llpnvrepu $ynxuHoHarrbHr,Ix 3aBLIc}.IMocrefi B peaJF,HbIX

nPorleccax -r4 gBneHucY

O6parurie SyHrquu. O6"Eacmo onpedeteuua Lt o1tacma zuaueuuil
o1narnuoil qhvut<t1tnr, fpa&ax obparHofi &vsxrtupt,

Apra$rvrernr{ecKne ofiepar\Hw HaA $yHrqum'ara. CroxHa.q rfryHrurar
(xouno:nuHfl).

Creneuuue, EOKa3aTeJl['Hble' -uorapu$MuqecKue
Tpu roHoMerprdqecrue @yn ruur

Onpegerenua $yuxquri, ux ceoricrea u rpa+r'IKr4.

Q6p rt ru u +t e m pl ! ? oH o \,t q m p! ! u e c t4 | e 4l),u r r f t r t

I ipeodpasoBaHuq rpadlr.rxoe. I iaparrersHrti.i repeHoc, chMMerput
orHocuTeJrbHo ocefr Kooprl{Frar v cttuMerput orHocure,rb}ro Haqara Koopnt{Har.

cHMMerpHr orHoct4TeJlbHo nprMofr ! : x, pacrrx(eHue A cx(ari{e BAonb oceii
r\vvyArri is i .

H n ti A..rI A ivl n T E ivl A T fi .i E C K O il O n H n.r-i ?l 3n

flocreAoeareJrbHocnr. Cnoco6ri 3aAaHHr H ceoficrea r{HcroBbix

iicc;cAcearei;iiocrer"i. !!a;iar;iric ii ;zpadc"ze ;ioc"icdooz;i?c:iiiiocil?t;.
CyulecmeoaeHue npedena aouotttouuoti ozpaHuaeuuoit nocnedoeatnerbHocmu.
C;'^rr:up+Bliiure ncc.'Ie,loBereiLlrccrel"r. Eecro!!eHIrc 3'Sr,trercuit,q I'eol.lerptl.,^ecHil,q

rrpofpeccrd r.r ee cyr\{Ma.

f{ougmttq o Henpepb!BHncmL! $vunrrrtrr.
llporareo4uas. flosflTlze o [pou3Borsofi rfyuxuuu, e€ reouerpuqecxnfi u

rhu:ruqeculii currc-n= Vpasuesue Kaeare-nasofi rc rparhur.y $yHxrrraa" flnoll:rBorHLIe
cyMMbr, pa3Hocra, rrpoH3BeAeHHr, qacrHoro. I lpou3BoAHbre ocHoBHF,lx

sreMeHTapHbrx dvsxunfi. flpupreseHue [pou3Bo.uHoii K HccJIenoBaHHto &vuxunfr
Lr nocrpoeHuro rpatfraxoe. llpouseoduarc o6pamuoil fi1,ur<t\uu L.t KoMna3uLlLtLt

rht,uxtltttt,
llpl.mreptr ucroJrb3oBaHuc npou:eoguofr Anfl HaxoxAeHr4c Haxnyqrxefo

perrreH14g R rl!-1l4r{.r-ra.ry.H}.rx }a,rya.l.a.v. B'rnpas nprru:BoJl.Ha.q, ee l-eor'{erTtl4t{€cKr.Ili 14

$u:iauecxufi cvric,r. llpuvreueHue ilpouseoAnoir K HccreAoBafiHro $yHrcqrafi Ll

ilnarnnprrr-r!n lnctrhrrwntt LJqrrnrr.rnprrrre rrrrrt!1f\r'rr-r rr{t rrt\nrrerJ-!f, 'rarnt}rrrr/\Fr-!i!!:!.iijiJ*:ii;rJ i PfYrir'\lrE v-ivrrrr\- A.ari

Soprnlynofr N rpa$HrcoH,r.
fI^--,^^A^ fl--""o"o""6 ^'-^n^'e"r'^Fi f LPiau\JUPSJIial, ij ii.rt r !i Pei.Ji, t iPiriij!rl!nil! viiPvA!.1!.iiriLrl \J llIl tVr ya Jt(l A)tft

HaxoxAeHHr rrnouraAr4 r(pr4BonHHeftnofr TpanerIHH. @opvryna Huorona__
\-j-..-a----.. .- -l---.-..riC'riOiilirra. itplilvi-pi,i tiptiivi-ilCii.lit iiiiTCapaiiA B tpli5iiitC li i-COtvttlTpliii.



YpanHeu ilfr *r HepaBeHcrBa
r).-,._,, --....-i'ciui iOUliiti iOC'f i, i paiji iu Ii ii i,i, i i -paijCi ia Iit, .JirC i'Civi.

PaquoHarbHbre, HppaitHoHaJIbHL,re, noKa3areilbHbie H TpHi-oHoMerpHqecKi.ie
,^!!^T6rr! r f\^rt^-"' 'o -6rrrarrrrr /n---^-.'.o"r'o

J P{,|'sr1,vr1}r4 rr L.}r! i !1}lDi. LJ!rrLrlfrtDlL :lP}1!ivrer }r-,r PLULI}r4 \.PdfJrurlr!rtf r! rld

MHO)KflTeIU, BBeAeHHe HOBbTX HeH3BeCTHbrX, TTOACTaHOBKa, rpasHqecKHl: MeTOA).
Dqltrrnrro tt M-!r !lnnq!rtf nrrr{rnt-!rt-tF nr\r,...r?.r-rril!.trt.rF r4 w1r11! rt-tt!rrrt!tyyrt1l!tt/t('trrt/,
r 1r+riLiM{- \urrurs.t /trf crqrrurrr{?rurrurl.r " ",i. "-.'..t-..

HepaseHcm^Q- ocHoenbre rrplreN{br r4x pelxeHHr. I4cnorr3cBaHr're cBc}icrB u
rfa+{,{KoB rfy,ur<rqrari trFpr perrresr4r,{ }ipael-l.eHr.tfr {4 HenaBer{crq l\4ern,ry. !4HTepBa.rrrrq.

H:o6paxeuue Ha r(oop.qnHarroit flJrocKocrr4 MHolr(ecrBa peuerrit ypaBHetvit u

HenaBeHcTB e nBVMg necleMeHHbIMLl 11 I,lX CHCTeM=

flpir;'iciienlrc ivi&TCiviaTliqccKrix ivicrozfoB rnt pcixciiilt co.qcplitarc.nEHbix
?a nau t12 ^qa n rrrlHlilX O6.:f aCfgl"l uqrrvt) tr n^avrutt!4 I4r+'r'ennnerarrrrq nAt\/ rL TorqrsAs t rir ywrrrr rrrut/r vvJrqvrvrr rrsJr\rr rr rrHsr\rtrr\rIr trrrrvl/rrlJvrsqrr4 yvJJJrD rurqr

v qer neafihH htx ornaHHqeHH ii

KOMEHHATOPHKA, CTATHCTI,IKA H
-rFrl lllf rg r| F Dn C'TIJrtr-'t-F t"fi iJ\Ji tatt ltl2l lJtl | | r\r\- I l-tl

SrrepreHrbr Koru6H HaTopH Kff
Ocltcgg:=lg ll+llgTllg K+1l6urr:r-on!! s!-! ?3 t.r:rr!r.1 r!:! !-!<r'''.-.er r!ur !r:l

, rrrAs;rj iiuAv r!.t

pa3MeuIeHHfi, nepecraHoBoK, coqeTaHilfr. Pe[reui4e 3aAaq Ha nepeoop BapHariroB.
fI.t,^^rr-'-- ,6rrr',^.r- [.Ir r^-^"- 1--^'-r^--- R-.r,r-^.rrrrr r.^-rl-A"rr"arrr^h'#lJprlijJr* LtllIlUrlis i tilrvtvild. UDVtiUlliLJ UiliiUrlitillg-rDIlUr\ AUJ9JYJiqliLIllUD,

i ile Y i viibiiliii i iaui{itit.

S.rrenaeu'rbr reopnH BepofiTHocrefr
{-,n6'-. r-rr^ E^n^rr!!-^^r' ^,^A' 'or'- ^'^rt.Arrr-r^ -o*,^--r.^^ooX\--i.tLitirliU, i]!PLJr:iitrUiviD LUUDrirrAj v.t{ii\9Ftir! rt J1rttl\j/ni-rirlv Flli\jtiiLri,r\-ii.

[Iou;tmue o He3aqucuwocmu co6umuil. ,TucxpentHerl cfiy-rieituan Beiiu.tuHe, 3aKoH
!)? ,-.nr.nraoArt4fr-u1t<r IJ"rr.onor-rrt y,nn/,L,.^.t)rra*rrrtr, Attr-tnt-rortluttt-t ,-41r11r.i1 ..un7-1

1-lL{L ' 
irL vL

n.,.,--,.", .,4,.=-.
iiL.,i Li'r utiiUi. iiUii,i,iiiti.ie U ,iUitUiie itu.iUi.inil-\ 'iiiLc'-i.

Srepreurbr MareMaruqecKofi c-rarscrlrKI!
flpelcran-rreHue ,rraHHr,rx (ra6-ur.{rrbr- ,{r{afpaM\,rbr- rpa{huKH) - ?eHeoeqhHefl

co^ok))nHocmb, sd6opKa, cpedrce epu(hnrcmuqecKoe, .veduarKt. Ilotmmue o
'-' e 4 e t ! {! v v a t?1 e.r,! {! m ! ! q 9 c { t} i a tn a m u t w !! lt ! ! -

P euteuue nnoKmuqecKur sadoq c nnuu eH eH ue,^,t RenoqtnH oc mH brx t re modae

rI]rl [-,fF'rrrr.f c-l ir\JitliJ 1a llrl

flparusre H nJrocKocrn B npocrpaHcrtse
B:axr..Elrce pa-cn+.:l+x{err1e .isi'x rps},r:,!}: s npocrparrcrse. l{apa*e-rrLrlccrl,

--.^-- - ^-Y - - ^ ^.-^ ^-^.YnprMoii vr irirocKocTpi. i iap€iirnenbHocTb niiocKocTeH. r reprreHAHr(ynrpHocTF,

-^-..-^X r! -s^^!^,^,^Trr rlo^-orr !rorin^!rr!4- \1-^- -r--rr-^r"r;piirviUi; ii ii;ir:Lir'r.rr i i1, i i-PiiaiiAiiii)ri;iij ii iiiih:i-rjiiiii-i7i. J i lltl ivi-/i\Aj ii1;z-riri-rlii ll

flJ'rocKocrbfo. AnyrpannHfi yfon.
r_I=--- ---.,-=..-Yr rul-riiurrAflI\Jirxprruu rb AiJI,,i. ttilt Lhuu i uri.

y foJT MexAy tIJ]ocKocTtMH.



feouerpnqecKue npeo6pasoBaHr4r rrpocrpaHcrBa: napaJlrrenrnrtii nepeHoc,

J ti iti itvi C Tiltit OT i iiiCtiTJ;l i,i i O li; i Ua iioi T i'i .

I rilpilJrirtrJruHoC IIpOeKThpoBaHHe. Ilnoaiadu opi'noeoHa"lbHou npoeKLlulr.
I,{-^6^^.,.. ,-,,l-,,^,^
J riuLlPd/r\!rili! irP\Jlv l Psr1w r DUrltl!tl\ Yrir J P.

F'{rororpaHHHKH
Renrrrlrrrr r ne6nq rra\qr!1, \rrr!.'Fr'Fl'\.r!!!tLJ!fo D.o=rtonttttttl A-dy14)4.-714rJ'!J!.!i,rJ!F'-ii;ic:t ijl.u-yii) i P.ii:ri i-ii1-ui'i; l:-!.rirrrrr\!r.

yend. Bwnyrcnute :rrHa?ozpaH+uKu. Teopenm 3luepa.
Ilpurnr2. I-!psr,.lal u HoK q(\HH4s lrpI{"\{a flpaer4-rrLttag np{.t",.r{a

ilapalneir enl4n eA. Ky6.
lJunav u.r a- [Ipa ea-ubHas n HnaM H na . Y c eq e uu as nun(Lilt u d a . T erpa?np.

Cuvvrerpnu B l(y6e, B rIapaJ'IJIeJIeilHrIe.4e,B npu3.n4e u nupa-ttuoe.

CeqeHnc K-v-6a. npH3Mr,r H napaMunbr.
flpe.lcrae.rreHlre o npaBi4nbubrx x,rHororpaHHuKax (rerpa:4p, Ky6, oKTa3Ap,

noleKa?nn H HKocaup)

Tera H rroBepxHocrn Bpauleuns
I lrauun.qp t4 !(og)/c Yr;qqeuHr,tti r/)41,( Ocgogattue, BI'ICora, 6nuoga-c

noBepxHocTb, o6pasyrcqax, pa3BcprKa. Oceearc ceqeHi.ttt u ceveHuff,

!2 {.! l} d!_i.i {! "1 b It bJ 3 {} c M} 3 g!1 t! !{).
rrr-- ,, ^J-^-- U.',,.,."--, ,. ^-l--, .,ugP lr uwuPcr! ltl\ L! 1!trit/i. t\Livuttlt)lulTLt/L tbLllvr\uvtllu t\ tLytPt.

llruepenuq B reoMerpl{[
{-\a-. - r{,,. -. ...-._- .1. .r. --..-(JU rrr-ivi li ui u vi jiviupL iii,tc. I iii i ui pituibiidt qruPlvt.Yiid LrU l,Uivtd.

@opnry:rri o6beMa Ky6a, irpffMovroirbliofo napaiinenertHneAa, npH3Mbr,
!'!!'-r:-r!-*^ltl'^^."''.''.^6oo',-'i^flrl^odt^-'!tr''ri-{iirtiiilAPd. '+'UPr!iJrltr tlrutli}ic riirPsrrr}iAri }r AUIrJvd. VvijrYiJiiUr iiJiv[i*Al]

nooepxHocrefi riunitHApa H KoHyca. @oprr,ryirbi o6bei'.ta rtrapa H nnoilIaAl,I c$epbl.
IJ+lc6:re le-:1. Ollrcr!leuris nxcxlgAeir n+eepv,rrccreir s +6:=er,l+B noICSrI:,1,-l

i !ri.

I{nnnnrrrr;-rvvr4-,,--!Tbl Ir Berffopbl
nngtvovro-rtEHas (.nerap'rona) cHereMa Koon,qHHar B nnocrnaHLrrBe.

tDoprr.ryna paccroflHafl MelrcAy AByMr rorrKaN'rn. YpanueHn{ c(pepbl, nJ,tecKo{:mu tt

nztL\toii.
Bexropu. Mogylr Berropa. Paeericrso Ber$opoB. Croxenue BeKTopoB.

Vvnoxenr.{e BeKTona Ha qnc-rro, Pas-uoxenae BeKTona no Hant'}aR,rIeHHgM. Vro,rt
MexAy AByMr BeKropaMr.r. Ilpoerqnr BeKTopa Ha ocb. KoopgHHarrr BeKropa.

C <aupn.te nl-"\o 14 
-" 

Re,Te H !4 e Re KT{,rpn B

l4cnorrrsoBaHue KoopAHHar Lr BeKTopoB npu perrrennkl MareMaruqecKfix 14

nnrruil.)tl rr rv ?4 ilq(t!!iriii'r.iaij;:Di, r JaiAia r.



flpnmepsble reMbI
eirili liti;uie/iurta i c.ribt iiii.r ii ,id6uiia ltrpiii,ir pa6ti i

HenpepirBHbie ApoOi4
[^''''o''ol!'!A^q^.r.ic!'r^n't''to^!.t'\ri iiJiUtlLli!tIll! \.rl\r/nllUl/r iiPvl{lllrUG D ,Rvllvivlrl lLLl\ll,a FsL r!ru-r

flaparrir err bH oe npoeKTHpoBaH He

Cne'rrrrle ?rr2r-I9!!!,q !r !.{.r nn!.{i-4erre!lllt B CTaTlicrllKe1_ 
f'__A,r

RprrnnunA eq nqufrA nnqrrLrv t, rrruv,\r -*A*,II4e np.sl,lblx 1{ IIJIOCKOCTeH B ITpOCTpaHCTBe

C=qnxeql,te ra pr{ng!.tr{ec (rdx ro qeSa rru ti
fpa$rauecKoe peueHr4e ypaBH eHuir r,I HepaBeHcrB

flna Rlr-n LFr rr! e H ilo,ltvn riaBu-fi LH hre M Ho rorpaHH H KI.r

Kouuqecxue cer{eHun vr ux rIpHMeHeHHe B TexHHKe

lloHsrne autb&eoerruaana H ero npunoxeHnt
Cxevs EepHyirrrra n oBTopHhI x t4clr:s'rarrir
I4cc-nelosaHue vpaBHeHHfi ra nepaaeHcrn c napaMerpoM



ilPEEOBAHITfi ii PE3} JibTATAfoI OFy lTEHUfi

Dtt pe3ynbTaTe I43-VqeHHt
t_:llt'!-l nrr^ !: | !!!!^q an q\t.6rt
UU r'tdr\/rait l t tv/| AU,i /t\!ii

-.-.^F--^-"-VqeOHOli AliCUHilr-lHHbl
_.t\ /^-^-(ilvrillcMatnKa))

3HAT'b/NOHHMATb:
r 2rrqup!r!!F \4if-!'F\tat.rtrrrenp.-nii tt.r\,\.rl Enc norrrnrrrr<l 'lorqu ar\?rrrrp-.rrnrrr!iy rl

^l!rJ 
trr- AJtrr iirAii :t uLrir:ririaiivr+rrri

Teopt{H H flpaKTr.rKe; ru{poTy H B TC xe Bper.{s ofpaHHqeHHccTb npr{N{eHeHtlt
L.{aTeil{aT!4qecKI4X l\{eTo.r!nR t< ?rl?.!r:I:.y !4 t4CCrye,r'{OgaHnrrr npotr.ecens v g*yeswii

B npr.rpoAe E oorqeeTBe;
. 3HAqCHHC NOAKTHKH H BONFOCOB. BOSHHKA}C}III.{X B CAMOfi MATCMATUKC -|l-I1g

$opur,rpoBaHuq u pa3BuTrrr Mareruarr.rqecKofi HayKLI; rlcroputo pa3BHTu-iI

rloHflTHfl t{HCna" CO3FIaH[{fl l\,{aTeMaTWqeCKOfO aHaJ'lH?4, BO:lHI,{KHOBeHHfl U

pa3Br.rTr4s feoMeTpupr ;
. vHr{RepcalrrHhrfi xanamep 3aKoHoB ,norHKH MaTeMaT!{qecKHX paccv)KneHHrl,

r4x rrpHMeHHMocTb Bo Bcex o6racrqx qeiloBeqecKofi AeqTeIbHocTH;
I Frenrtgrrgrrcr!.{Ltit yenavren ne"lrr{qgI-Ir< rrnnrrr.ccrtq nrn\-/]r(af{--r{rIerrt i\dl,tna

AJTI-E,FPA
ll ti 6Tr .
?:ii-a t b.

Lornorrn"Tb aput}lMerr4qecKne AefrcrBur HaA LrHcJIaMn, coqe'rat ycrHbte u
-^"4-""'6t"tr 'oiitiUt.ti!nrrDiL iiPiiviriDir jiU/\'UAii i t rrt/ri\rrlrrlI\LliiiUlL iriS-l!iitrll DLrtti Itiii tt

nofpeuHocrH BbrqHcneHufr (a6conrornar v orHocHTenbHar): cpaBHsBarb
LitiC'iOiii,i- itbipa;iiCii i'it ;

HaxoAHTb 3HaqeH14t KOpH.rt, CTeIIeHn, norapHd)Ma,'rpHI-oHoMerpHL{ecKl,tx
-. t^^.t"ottttX t!4 r!-^-,^-! Driry r^tr rto^6-'-^-i:ip-riiriiiiii iiii ULijuiiit Uiiij-JduriUi1iliie ilLiiU;iir-'J 7t iiy;17 iicuu;\vAi-ri!i-\tL i;l

HHCTpyMeHTairbHbre cpeAcrBa; iroiib3oBaTbcr npri6iir{xeHHofr oueriKofi npi4
r1flal !--F!'IJ pra I1!t\' !'!9fr lI e'!- q \1'

e Bbtr]O.[HflTb npeo6pa30BaH[ifi Bbipa)KeHHi, npHi"{eHfrtr soprvrynn, cB.fi3aHHbre

cn cROfiCTRa\{14 crerTeHeI;. qofan!4dtrcre. Tnr!-oHo\{ernuLr?cul4v. rhr-2H1,'11HI.i,

lrcrroirb3oBarb rrpHoopeTeHHiie 3HaHHfl Lr yiueHnfl B IIpaKTH{tecKo*
gesre.rytgofT*! *! g4BeegseBHofi ?!{!{1Ht! :

Infi npaKTnr{ecKHX pacqeToB no oopMyJraNr, BKJrroqa[ oopru)/Jr],r, coAepxaulHe
crefreHH, paIHKanbr. norapH(bMbr H TpHfoHoMerpHr{ecKHe qbyHKuHH. r{cnoJrb3vfl

IlpH Heo6xoA[rMocTH cflpaBot{Hble MaTepHanbr H npocTeftillr4H BSrtiHcirETeIbHbIe
vcTpofierTBa.

Ilonrunro yKa3aHHbrx B AaHHoM pzulAeJre 3HaHr4fi, B Tpe6oBaHun K ypoBHro rro.qro'roBKr4
r)L'ahrran'r.rc rar-.rA 2tliglrg ge.rtivnnrrrtt-!F a rq ala'R.\tstrris nplfetrrf ,.rfruHt-!v Hrt1tr'e .-'rrr'lrrrt'i

!i:- -:-. -.-ra.. ii : :i: :--:1- .- i- :-r:



@yuxrquu u rpa$uru

i'fri€i i,:
. BbrqncJ-rrlb 3HaqeHi{c tiryHrcqr,rra no 3aAaHHoMy 3HaqeHuru apr-yMeHl'a rrBl4

'-' ^-^^^6^1' 
66 .!-'"".""".

Pg.-frtrt lJlDrl\ !riLilUU4/a JgAdilirri tlJj iIr\r+rrrit

c ofipeAerfiTb ocHoBHbie cBoficrBa qHcroBbrx dyHrui,in=, HiiitiocrpHpoBarb HX

rrr r-nrr-hrrrrav'

o crpoHrb rpasaxu n3yqeHHbtx $yuxqu*, niiirrocrpFrpoBarb no fpa+HKy
e Rrrr;crqa 1 rrelregTa nHEIX 4xtrrrttu ti :' t -"" ' IJ" -.'i" i

o ncfionb3oBarb IIoItflTMe $yHxqun AJrr oftttcaHMfr [t aHaitlt3a 3aBL"c'Ar\.{ocrefi

Re-r]uq]-{H:

rlctroJrb3oBaTb rrpl'IocpeTeHHbre 3HaHnq H yMeHHs B [paKTHqecKoIi
IIESTE"I}'HOCTH H TIOBCENHEBHOfr T(UIIHH :

o Ails aqvcaqr4fl c floMorrlbro $ynxuair pa3nHr{Hhrx 3aBr4crrMocrei4,
n pen cra B-n e H H fl H x r,naqb Hqec Kr{, H HTen frpeTau H H r.oaqh H KoR-

Ha qa.rta MareMa'r'fiqecKoro auairrSa

Y'ru€TI=:
c HaxoAfiTb rrpofi3BoAHbie ireivreHTapHbrx $yHrculrfi;
a rtarna\nJ-2rt rtll'r!- t-rrtr.,rr?Erf\rrr\lrn r ng r.f\;Llprrr"o annirr--n rh-tttor,reir u nr}c-rrrr\Frtr-4el
- i!!.iiLiJlti-v'J!aI t iiiJvlrrevArrj i!, Aertr rrrj t:.rrrur ." .f'J rrrar+irrr ii riv!'

rpad)r4KoB;

-^ttK-tr.r'6rtr!! ra' -t trrtr^-6ttrtr"r
= iiPrrrllurl/r I b i.tlJ\JlliDUAflJILJ Aitrr illiuDLALjlilt I jPiiUJiflt\!ftllDt/i !t, lli9ilLrrliirt

peilraTb Talt.aqu npHr(na,4Horo xapaKTepa Ha Haxox,ileHHe HaHoonblllero H

Hakl Niun biriui u thaqc-HHt,
. BbF{HCJrflTb B npOCTefrrUHX CJlyqatx nirOUIaAH H Ob',beMbl c HCIIOJrb3oBaHl4eM

a6 q6!!rrnFn l!!rT6ffi n a4.Ur jylALilvltnvl v tin i Ll P*rsr

ncnoJrr,3oBaTb IIonoopeTeHHbre 3HaHr{fl Lr yMeHHfl B nparcTnqecKoil
''^-''^'"'ALtr f LrtDlliiL t tt tt tlUDLLAnLDnurl niillrr A,tar.

t net!!e+{t.!q nnt.!!.:rIaI!LtL!Y ?i] r.!ilu !r 'r/.!r'! uL!{-r!e cn!!!.{R r-l!--t{{'!-?r.!tJ/1r\.rrtrrPrrrar.rv It- l'!u:L::trri rri.'iii1-ili;i,t::t:.\ ,ilAlr:1 D ta...r! Lr':\r:'':-r::t:r'

$n:uvecxHx" Ha Har{Sonbrxue v Har4MeHb[rue 3HaqeHfir. Ha HaxoxAeHue
ciiopoc i li i.i i'cK-pciirit.

l'panHeH ilfl n HepaneHt: I'ria

VMETh:
o peuaTb paquoHalbHbre, noKa3aTeJrbHbre, -lorapr4sMr4lrecKue,

Tpr.rfoHoMeTDHqecKHe ypaBHeHHr. cBo.[flruHecfl K nHHeRHbtM H KBarpaTHbrM"
n .|-2K)|{e 2H2nctFLtr-|Hkte Hen2Rel{cTRa H cucreMl-I'"-r..--"-

. Hcno-t-th3oBaTh tnadlp{qecKr'rr; Meron nerueHHs voaBHeHl4li H HeoaBeHcTB:
I I it t

c ri3oSpa)Karb Ha KoopAuHarHor"r nJ'rocKocrfi pe[reH]u i'paBHeH]ifi, HepaBeHcrB
14 f I4CTet"{ f l-r. B}i \,! g H e -r43 ReerH EI\,! t t ;



O COCTABJIqTb VI PEUATb YDABHCHHg H HEDABEHCTBA. CB,'I3bIBAIOIUHC

ic ij-tiiLiriitbi ii i-itu'iuiii,ix (ir iorvi tilicii- iipniijiaAiii,ixj jaiia'.ia^.... .... .. ! -. ,,,.- .:- ,-"..---:-"...-.\ --.--itUli.jijut i iibiL; ijUriftYiirliri rt i Ut\U i Uijlrr^ \u i ulvr

ncnoJrb3oBaTb rrpHoopeTeHHbre 3HaHuq r4 yMeHHfl B [paKTHrrecKori
JIEflTCJIbHOCTH H TIOBCCAHCBHOfi ?I{H3HH:

a r! q<l !-!r-\a!'r!'\,.tc!!!icl !.{ rrnriqFrtrt ntlrrtr<l nftrtrr-rciirlrlrw \rqrp\{art{upcrltr\1 rrrtlc.raituAU Uurrrr,, rriJu! Lrr!AU_.^!'r'

KOMBITTIATOPI,TKA. CTATHCTTTKA LI T EO PI[fl
a tr pr}q'r! r!1r-'!-tr If
ULI V'L I IIVL 

' 
D'I

yMeTb:
. nelxaTr) npocTefitllHe r(oM6HHaTonHIlre ?aITaqH MeTorroN{ nene6c|na, a TaK)Ke c

HCnOITb3OBaHHgM H3BeCTHbTX QOpMyn ;

frHocTH cooHruu Ha ocHoBe
ircicq3Te rr!ic-r a r.icxoAcB ;

lrcfloJrb3or]a'fb ||pl|06pe'r'eHHbre 3HaHHfl H yMeHHfl B IlpaKTrrrecK0fi
.IESTEJI bHOCTII I! TIOBCEN HEBHOI1 }KII3HII :

. _l1jr_g ,1H?!\[4]? pearflar{Lly rrr4croBhry Jlaf{r{Elx, llpeICTaRIJeHr{Ely R BI4.{.e

-^-.1- ', '"^ -.Arr6rr Pqrvrrvr, r Pcrl.yr|r\\JD,
a 3!r3J1lr33 llH+Op}{surrrr crarrlcrr{Lrec}.cf+ x3psKTepn.

f 'E0ME'I'PUtl

!'tt4T!.

. pacno3HaBaTb Ha qepTeiKa.x 14 MoAeirrx [pocTpaHcTBeHHbre +oprvlbr;
COOTHOCI4TI, TPEXMCDHbIC CTo'NCTTII C HX OTIHCAH Hfl MH. H3O6DAXEHHfl MH:

. onncbrBaTb B3ar4MHoe pacnoiroxeHHe nprMbrx H rrrocKocTefr B npoc'r.paHcrBe,
,,,.-,-A^,,,, - ^6, -,."^iij;-:y;iiciiiiiitiari;tiiiiio tGuti r!.;ituciiii;i uu iifiu-il i;iiJiiii;ii;,iiLa:;iLiiil

. a{arw3ptpoBaTb B iipocTefiIxpix cjjyriatx B3aHMHoe pacfioJ-IoxeHi4e oGrexroe n
nnnn.lnattcTDA.,-r''-

-c rr3oopalr(arb ocHOBHbre rvlHoiorpaHHHKri vt np)Jfnbie rena; BbrnorHrrb
qenTelKl{ rr{} VC rJOE{.4gt\!{ 7A nAq'.=i-'-'.--'r.'='

. cntDoumh nDOCtne;ttUUe CeqeHUn KV60- nDv3jVtbt- nLtDCL^.tuC\bt:-''.r""r"-.'.....,v"-'l'.f

. nelllaTb n,naHHMeTnHqecKHe H nnocTefruHe cTeneoMeTpHqecKHe :lar']alil4 Ha

HaxolKtreHHe feoMeTpHqecKHX BeJTHqHH (.r-rrnu, yfnoB, frnou]a.4efi, o6reNroe);
. HCnO-irb3OBaTb npH peIUeHHH creDeoMerpHrrecKax 3axaq IiJIaHHMe'fpHLlecKHe

Irn2KTkt t4 MeTrlnkI'

r nnOgOlII'fTIr i'l{)Ka3aTe,[hHhle f]aCC-vXneHHg B X(]iIe neII|eHHg :ta]laq:

HCnOrb3OBaTb [pHOopeTeHHbi€ 3HaHnF H VMeHHff B npaKTHrteCKOfi
rosrpTr unnTrr rr nnDFArucng^ir .irtraulr

Aarr i i i. ri iivu!1Arr\.urruri rrrrrr.rrr.

. f\itfr ricciieAoBa:rtufl (ruio4erritpoBaFii4fi) HeciroxHbix fipaKTHqecKHX crTya]g.ki4
!r9 f\/-!!+ne !t?\.f u+!!!!r !v &nn"rr,tt u cnnr:fTrr r-httn'n.

^Y..IJ.'.JUYrlr''r'

o BbrqacJreHHs oobeMoB H nnolIlaleft [oBepxHocreft [pocrpaHerBeHHbrx re-rr

npu perxeH14H npaKTHr{ecKHX 3alaq. HcrroJrb3vfl upu Heo6xonHMocTH
uiipciDu-iiiiiiii,r Pi rjrririliCiili i C,irriirriu .vC iF'OlYiU i ita.
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