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PABOqA.fl TIPOIPAMMA

Yponenr o6qero o6pasonaura (xnacc)

OcnosHoe o6uee o6pa3oeanne 9 rnacc

(4oIr,raunee o6y,reaue)

Kon[qectso qacos - 2 qaca B HeAeJIIo, scero -'6g .raca

Y.rzrem-Mapvemo B.l.

llporpavua paepa6oraxa Ea ocnoBe
- Oe4epallroro rouuonenra focyAapcrBeHHoro crarr,uapl.a cpeAHero

(nonnoro) o6rqero o6paaonaur4rr Ha ocuoBe flporpalrurr 4na
o6qeo6pasonarellurx yupex4enrfi ;

- @e4epanrnurr,r rocyAapcTBeHHbIM O6pa:oaarermnrru cTar{aapToM cpear{ero
(nonnoro) o6rqero o6pasonannr (yraepxaeH rrpr.rxa3oM Mr,tracrepcrna
o6pa:oranu.r ra nayrcr.r Poccuficrofi Oe4epdqr.ru or 17.05.2012r. J\ir 413);

- Pa6ovei nporparrtrvru o6rqeo6pa3oBareJrbHED( frpexleur,tfi no anre6pe 7-9
x,raccrr / cocraar.nens: T. A. Eypuucrpoaa - M. < Ilpocaerqenue>, 2010

()qe6Hbri npe,lMer, kypc)



2019 I 2020 yu.ros

IoscHurelbHas 3a[ncxa

Pa6oqas rpofpaMMa yre6noro [peAMera <Anre6po a 9
lporpaMMa) cocraBJreua Ha ocHoBaHr{r.r cJreAyro lrtx
AOKyMeHTOB:
. (DeAeparbaoro KoM[oHeHTa focy4apcraer*roro

(nonuoro) o6qero o6pasoaaunx Ha ocHoBe
o6rqeo6pasonareJrbHhrx y.rpex4enufi .

3arcona PO (06 o6paaoaanuu>> (crarru 9,14,29,32);
@e4epanrnrru rocyAapcrBeHntrla o6pasoaareJlbnbrM cranAapra Haqa;rbHoro
o6rqero o6paaooaaru (yrrepx4en [pr.rKa3oM Mranracrepcrra o6pa3oBaHrzr u
uayxu Pocczicroi (Degepaquu or 06.10.2009r. Jl! 373);
(Degepanrurru rocy.qapcrBeHnurr,r o6pa-:oaareJrbHbrM crauAaproM ocHoBHoro
o6nlero o6pasonauut (yrnepx4en [pr4Ka3oM Mr.trac:repcrna o6pa3oBanr.rr r4
nayxn Pocczicrofi (DeAepaquu or 17.12.2010r. l\! 1897);
@e4epanrnrru rocyAapcrBeHnrru o6pa:onareJrlrbrM crauAaproM cpeAHefo
(uonnoro) o6qero o6pa:oeanzr (yraepNgen [pr,rKa3oM Mnnracrepcrna
o6pasoranux 14 lrrayKv Poccrafi croi (De4epaquu or 17 .05.20 12r. J\n: 4 1 3 );
Tauosrrl\l noJroxeaueM o6 o6pasoaa'reJrbnoM frpexAeHr.ru, yreepxgenHull
locraHoBJrenr.rervr flpaararenrcrea PoccNficroi @e4epaqrrr or 19.03.2001 r.
J\! 196;
@egepanrnoro KoMnoHearalocy4apcrBeHHoro craHAapra cpeAHero
(noruoro) o6ulero o6pasonanra.n Ha ocHoBe llporparravtr AJir
o6qeo6pasonareJrbHbrx y.rpexgenr,rfi ;

o Pa6o.{ei [porpaMMbr o6qeo6pasonareJrbHbrx yupex4enrfi no anre6pe 7-9
KJraccbr / cocrasrlrear: T. A. Eyprr,rr,rcrpoaa - M. < llpocneulenue>, 2010

Pa6oqa.s [pofpaMMa opr4 euTr.rpoBana na yue6nur <Alre6pa 9 rlacc>, aarop
IO.M.Konqrus u Ap.
Pa6oqa-{ [pofpaMMa paccq[raHa ya 102 uaca,3 qaca e HeAeJno.

Yqr,IrHsa-n flcr4xoJroro-ncrlxoJrorr4tlecKyro xapaKTepr4cr[Ky 9a KJracca
qenecoo6pasno Ha KaxAoM ypoKe yAeJurrr BHr.rMaHr4e ut1vrBv1yalunoil pa6ore,
pa6ore Ha AocKe c ibpoHrarbHoi npoeeproE. llog6zparb AorrorrHr4rerrsHbre
3a4aufis. BbrcoKoro ypoBHr cJroxnocrt4 4nx pa6orrr Ha ypoKe r.r AoMa. AJrt
yqauluxcr co cna6oi MareMaruqecKofi no4roroaroi cocraBrrrb KaproqKr.r Arrr
rIHAI{BI4Ayanbnoi pa6o:ru Ha ypoKe, ocyqecrBJrrrl rrpoBepKy rax4oft Aoruau*refi

rnacce (4a,ree Pa6o.{at
HOpMaTABHO-[paBOBbrX

cTarrAapTa cpeAHefo
llporpauruu r a

a

a



paoorbr r4 opfaHr43oBarb noMorrlB oAHOKnaCCHr4 KOB. oTpa6arr,rBarL HaBblKH
ycrHoro cqera, yqr,{Tb Bbr6r,(parb Har,r6oJree parlr4oHaJrbHbrfi cnoco6 pelxeHnt
ragav. ,{o6unarbcr aKKyparHoro BeAeHr,Ur r:erpa4efi r{ rpaMoruoro o$oplanenrar
pa6or r,r sa4auufi.

Ile,u n 3aAaqrr

. c0opMrzpoBarE rroHrrr.re creneHr4 c rleJrrrM noKa3areJreM; srrpa6orarr
yMeHr4e Bbr[oJrHrrb npeo0pa3oBaHr.rr npocrefrurux rupaNeHrai,
coAepx{aqux cTerreHb cIIeI_sM [oKa3aTeJIeM; BBeCTA rtOH_STAe KOpnq n-ofi
cTe[eHr4 I,I CTeIIeHI1I C paIII4 OHtIJILHbIM IIOKa3aTeJIeM.

. BblpaborarL yMeHrie lrccJreAoBarb rro 3a,qaHnoMy rpa$r,rrcy Synrquz y = .n,,
: ly=x  ,  y= -

t
,  v=Ji, v=

. BBeCTI4 nOH'TI4.S CI4IIyCa, KOCAHyCa, TaHfeHca 14 KOTaHTeHCa npou3BoJlbHofo
yma; cQoplrrzpoBarb yMeHr,Ie BrrqrcJr{Tb rro E3BecrHoMy suaveauro o,4uofi
pr3 Tpr{foHoMerprr qecKr,rx Syur<qui 3Harreur4r ocr€Lrrbubrx
TparcHoMerpr4qecKLrx Qymqui, BbrrroJrnrrb HecJro)KHbre npeo6paronanux
TpLIfOHoMeTpI{qeCKLIX nrrpaxenzi.

. no3HaKoMHTb yqauluXcs c IIoHrrI,ItMI4 apuQueruuecrcofi n reoverptqecrcoi
nporpecczfr.

. rro3HaKoMrlTb yqaqlrxct c pa3rI,IrIHbrMLr Bu aMv co6l;tluil, c roHqrr.{eM
BeporrHocrr4 co6trrux r4 c pa3rr4iruBrMlr noAXoAaMr4 K orrpeAeJreur.rro 3Toro
noHrTr.rr; coopMnpoBaTb yMeHur HaxoxAeHr4r BeporTHocTr.r co6brTr4r,
KorAa qr'rcJro paBuoBo3Moxubrx I{cxoAoB r4cflbrraHr,rr oqeBr,rAHo; o6yuurt
HaxoxAeHnro BeporrHocrr,r co6urrlx rrecJre rrpoBeAeHr4r cepr4r.r oAHorHrrHbrx
ucnrlrarruir.

. coopMr4poBaTb [peAcTaBneHzs o 3aKoHoMepHocrrx B MaccoBbrx
cryr{aiHbrx .f,BreHrdx; Bbrpa6oTaTb yMeHrie c6opa a HarnrnHoro
npeAcraBJreHrir crarricrr4qecKr.rx AaHH6rx; o6y.rr4Tb HaxoxAeHuro
IIeHTp€rJrBHrrx ren4enqui BBr6opKn.

Yqe6Huft nlan

, !=ax )+bx+c .
x

Jft Teurr parge,rou Ko,tuqecrno
qacoB

1 florropenrEe rlpca a:rre6prr 8 icracca 2
2 Creneur c paqnoHaJIbHbIM rIoKa3areJIeM 9
3 CreneHHar @ynr<qlrr 10
4 flporpeccul.r 10
5 C,ryvafinue co6r,rrzs 7
6 Cnyvafi nue BeJrr.rq[r{br 8
7 MHoxecrea Jlorzxa 6
8 flonropenue xypca a:rre6pu 16

I4roro 68



O6qaq xapaKTepr.rcrr.rrca y.re6noro npeAMera

flpu t'rryren'nr' K)apca MareMarr4ru ua 6a:orou ypoBHe flpoAonxaJorcr r,r lonyqaror pa3Br{Tne
coAepxarenr'Hble JIIAHI,M: <vUCnA U SbI\UCJaeHUnD, <tBt tpaucenua u ux npeonpazonbHbtu),
<(Dynxquul, <Vpaoueaua u HepaneHcmsd4 <feoLwemputl, <9ne*teamu xomflunamopuxu,
meopuu eepoamuocmefi, cmamucmuku u Jaozu4b). B paur<ax yKa3aHHLrx coaepxarerr,Hbrx
nnHr,r[ peruarorc.[ cnelyroque 3aAaqr4:

pa3Bl'rrrie rpeAcraBJreHr.re o qr4cJre 14 ponr,r BbrrllrcreHr,rfi s .rerosevecxofi lparcruxe;
Qopuuponanue rtpar<tuqecrurx HaBbIKoB BbInoJIHeHru ycrHbrx, nr4cbMeHHrJx,
t4 HcrpyveHTaJIbHLrx BriFMcneHLIfi, pa3BLITr.re Bblqracattenrnofi Kynbrlpbl;
oBJIa'4eHAe Cr'rMBOrHqecKr.rM r:urrorr a.rre6prr, nrrpa60rra $oprraa,rblro-oneparr.rBHbre
a:rre6paavecxrax we]Fluit u [pxMeHeHI,Ie r4x ( pelreHrrro MareMarr]qecKrrx u
HeMaTeMaTIHeCKI4X 3aAaq;

x3rreHr're csoficrs u rpaQuron srernredrapnrx oynrquft, Ha)Aurbcr r{crroJrb3oBarr,
Qyunqzouanr,uo-rpa(fu vecrrae [peAcraBneHr4r ars oflucaHxr H a'arrq3a DeanbHbrx
3aBI4cI4Mocrefi;
pa3Br'rrrre npoclparrcrBeHHbrx rrpeAcraBJreHra[ a r:o6pa:arerlnrrx yueaufi, ocBoeHr4e
ocuoBHbrx (farror rr MeroAoB lJranuMerpr,tu, 3HaKoMcrBo c npocreiuaMrl
rrpocrparrcrBeHHbrMr4 TeJraMr4 14 r.rx cBoicrBaMr4;
nofiy.reHue [peAcTaBJreHr.rr o cTaTr4cTr.rqecKEx 3aKoHoMepr{ocTrx B peaJrbHoM Mr.rpe }r o
pa3nl4qHbD( cuoco6ax r4x n3yreHr,rf,, o6 oco6ennocrsx BLrBolloB r,r nporHo3oB. Hocrur4x
reporrnocrnrri xapzrKTep;

. pa3Blrrr{e Jlofaqecl(ofo MbIIIIJreHr.rt 14 peq}I - yr{eHxs JroruqecKr{ o6ocHossrsa.rb
cyxIeHI.It, npoBoAr.tTb HecnoxHbre cllcTeMaTr.r3allltlr, npuBoallTb npnMep!,r u
KoHTpnpI,IMephI, I{cloJrlfoBarb pa3nr4quble r3r,rKLI MareMarxxr,r (c:roneciui,
cl,IMBoraqecKrafi, rpaQrvecrcnfi) AJUI r.rJrJ'rrocrpar{uu, r.rHTeprrperaqxu, apryMeHrarrzu 14
AOKa3aTeJIbCTBa;

o Qopuapoearrue npeAcraBJreHr.rr o6 usyraeurp< [oHrrr,rrx u MeroAax Kar eaNuefilltux
cpeAcTBax MaTeMaTliqec(ofo MoAenr.rpoBalll4t pea!'rbHlfx npoqeccoB r,t .[sIeHI4fi.

Mecro npeAMera B 6a3ucnoM yqeOHoM flflane

Coraacno @e4epanr,norrry 6a-szcuorray yre6uouy. nraHy Arc o6pa:oearelrrr,rx
yvpexgenufi Poccraficrofi Oe4epaquu 4rr o6r:are:ruoro r.r3)'r{egrir NrareMararu s 9
KJIacce orBoArlrc. He Meuee 175 qacoc u3 pacqema 5 qacoo o nedann, dnn demei
uuaa.tudoo 102 uaca u3 pacqema 3 ,raca o nedann. ffonr.rqecr.Bo qacoB npenoaaBaHr.rs
anre6prr a 9 rlacce 3 vaca n ue4earo, g"ts demed uuea,zudoe-2 qaca.

CocrasrenHoe KaneHAapHo-TeMarr4rrecKoe nlraHr4poriitH{e coorBercrBye.r
coAepxaHnro npr4MepHhrx nporpaMM ocHoBHoro o6ulero o6pa^:oBaur,tr ro MareMarr4xe,
HanpaBJIeHo Ha .qocrllxeHr,te uelefi r,r3yqenlls MareMarr.rxr,t na 6a-goeoN{ ypoBHe x
o6ecre.rl4saer Br,rnoJrueHrre rpe6oeanuft rocyAapcrBeHrroro crauAapra MareMarxrrecKoro
o6pa3oBaHl4r. Hacroxqee reMaruqec(oe [JraHr.rpoBaHxe opxeHr]rpoBaHo Ha
AetcrByrorq[e B Eacrorrqee rpeur yre6uur<rl MareMarl{rr,r: IO.M.KonqraH r.r 4p. <Anre6pa,
7>, <Anre6pa, 8>, <Anre6pa,9> (M.: Ilpocnerqeuue,20!2 Lr nocJreAyo {ue uzaauur).

B Hacrosuleft pa6ovefi nporpaMMe B cBJBr4 c reM, qro B QeAepa,rbHhrfi *or.roram
rocyAapcrBeHuoro craHAapra ocHoBHoro o6rqero o6paronasus 2004 roAa BKJrroqeH pa3Aerr



(3reMeHrEI tronxs, RoM6rxraroprdel, cftrrr4cn{o,r r.r reopm4 BepoffHocrei), }r ox}iraercr, sro HoBaJr
tpoprr,ra srcaueua uo a:rreSpe s 9-x K'raccax 6yAer maeplra,rr 3arurus EJtr. ltorrrponr 3Harl4i
),qax[D(cq IIo BepotmocrHo-crarl,Icnrqecl(on JIITHII{, I,I3MeHeHo coorHollleHr.re qacoB Ha
Ll3freHue reM, 4o6a.eleuu reirarr gJleMerrroB crarr,rcruKlt.

O6srare.nrnufi ruunnuyu coaepxauun

A:rre6pauuecrue B;rpo(eHr.rr. Ey<neuurre BbrpDKer.rr (nrrpaNeuur c [epeMeHHr,rMrr).
.{onycrzurre 3HaqeHEs [epeMeHHbIX, BxoArrqlx n a:rre6pauuecrue BbrpaxeHH.s. gacrosoe
3Haqeur,re 6yrneuuoro BBrpo(eHar.
Cnoficrsa creneuefi c rIeJrbIM [oKa3areJleM r.r r4x npl4MeHenue n npeo6pa3oBaHul.t
rupaNenufi. Mnoro. eHEr. Cnoxenue, BbFruraHr4e, ).tlrHoxeHrie MHororrJreuoB. <Dopuy:rsr
coxpaqeHuoro yN{Hoxeuriff: (BaApar c),vMhr ra KBaApar pa3Hocrr.r, ry6 cyrlrran u xy6
pa3Hocrt4. (Dopruyla pil3Hocrr.r rna4paror,'$opMynbr clvMr,r ry6oa ta paauocru ry6oo.
Pal:roNenr,re MHofoqJrega Ha MHoxr4TeJru. BsrqzcreHr.rs sHa.{eHzfi apatprrae'ruuecrux u
arre6par.rvecxlrx nrrpaxeuuft .
Kua4parusrft TpexrrJrerr. Brrge:reuue nonHoro KBa,Apara B KBaAparHoM rpexqJleHe.
Pag.noxeul4e KBa,4parnofo rpexqreua ga m,rnefigue MHo)rg,neJII4. Mttoloqlenrr c oAHof
repeIvrennOft. Crenenr MrrofoqJreHa. KopeE rrluorov:rena. Anre6pauvecxne 4po6u.
.{eficrnur c aare6pazvecruun 4po6rrrar. flpeo6paronanr.rr aare6paa.recrux nupaxeuafi.
Ypaanenzr r.r HepaBeucrBa. Vpanueure c oAHuM rreu3BecrHbrM. Kopeur ypanueuur.
Jluueinoe ypaBHeHrre. Knagparnoe ypaBHeHxe: <poprr,ryla ropnefi xsaaparuoro ypaBHeHH.s,
cOoTHoIIIeHLrr rrreNgy Kos$Olrqr4 eHTrMr.t r.r KopHsME. PeuenNe paqfioHaJlrHbrx )paBHeHr4fi.
flpulrepn perxeHr,rr ypannenufi Bbrcrrrlrx creneueft; MeroArJ 3aMeHsr nepelreuHofi,
pa3noxeHr4r Ha MHoxt'treJru. flpuuepr,r ypanueHr,rfi c EecKoJrr,KHMt4 He[3BecrHbtMrr.
Cr.rcreua yparnenrafi. Peurenue cr{creM6r. Cucreua qnlx nraneinrx ypanaeuufi c ABy,l,tr
HeIt3BeCTHbrMri. Meroarr noAcTaHoBr(I{ u alre6par.rvecroro cJroxesflr. llpr,rrileprr peueHat
neraueftsrx cucreu. flpuuepr,r perrrenr4.s ypaqneulrfi B qeJrbrx vucaax. HeparencrBo c
oAHI,IM HeI'I3BeCrnrnrA. Pelltenr4e HepaBeHcTBa. JL-rueftnrre nepaneucrna c oaHHM
fleI,I3BecrHLrM u rix cr4creMbr. Knagpa:rnue HepaBeHcrBa. llplrneprr perreHr.u apo6Ho-
ruuefinrrx HepaBeHcrB. llpr.rrueprr Aora3areJrbcrB anre6parvecrux HepaBeHcrB.
Cocrasaeuue ypaeuerufi, HepaBencrB r.t t4x crlcreM rro ycJroBr.trM :a4av. Peueune rex-
croBbrx 3araq zurre6parn.recKr4lr Mero-troM.

KoopanHarrr
r l4so6paxeuue qr,rceJr rorr(aMr.r roop4ranarnoi npruofi. feolrerpuvecrui cMr,rcn MoAynt

.rl,Icra. 9rcros6re npoMexyrKr.r: r.rHrepBirJr, orpe3o( nonynHrepBaJr! lyu. @opuyLra
paccrorHr4r MexAy roqr<aMu xoopAznarnofi npruoi.

o [eraprona crlcreMa (oopAltuar I{a nJlocKocrlt. Koop4aHarrr roqKl{ Ha rrJrocKocrr.t.
Vpanneirrae np.ruofi, ypaBHeHr4e oKpyxuocrx c qeHTpoM B Haqane KoopAr{Har.
fpa(fra.recrax r.rHTepnperarlur ypaeneuufi r4 sepaBeHcrB c AByMs Her.r3BecrHbtMr4 r{ r,rx
cucreru. llpurreptr rpa$uvecrax 3aBr4crrMocrefi r.r <fynrqNfi, orpaxamuux peanbnble
nporqecclr (n rorrr qr.{cre nepr4oAr.rqecKr,{e - cuHyc; nora-:arelruui pocr).

9r.rc,rosHe rfynnquu
o flonsrae $ynrqrar,r. O6:racrr onpeAeneur4r O1.nrcqufi. Cnoco6u sa4aHkrfl tfynruau. fpatf ux

Qyurqnr, Bo3pacraHue r,r y6lraanrae (fyurquz, saz6om,ruee r.r Hirr.rMeHr,uee 3HaqeHr.rt
Qymqr.ru.



' rlpsrdar nponopur4ouirnbnocrr, m.ruefinax rfynrqur n ee rpaQax, reouerpr,.recrui cl.ruc:r
r<o:rf rfr.rqr.renror. O6parnaa uponopqlroHaJrLuocrr r.r ee rpa$ar (runep6oni).

t KsaApar*{Har oyuxritar a ee rpasur (napa6ona). Koop4ranar' Bepru{Hbr napa6olsr. ocr,
cr4MMerpr{x. CreneHna.f, $ynr<qaa c HarypanbHbrM noKa3areJreM r.r ee rpa$tr.

. fpa$prrra rfyrr<qri: (opeHB KBaAparnrrfi, ropeur ry6uvecrraft, MoAyJrb.
o l'Icnorr,3ogarrze rpa$urcor rfyurcqufi 4rr perreHr.rr ypaBueHrafi u cucreira.
o Hcnoh*osaHre upeo6paronarufi rpasraxoB ( napannenbHLrfi flepeHoc ero,rr ocei

KoopAxHar r.r cr4MMerpr,rr orHocr4TenBHo ocefi).

rlnc,rogrre [ocleAoBarelrrnocrrr It cnoco6rr rix 3araHxs
r Apu(bueruqecrag r-r reoMerpuqecrar [porpeccr{]4. @opuy:ur o6rqero qreHa

apurpuerr.rvecr<ofi r,r reouerpravecnofi nporpeccufi, cyllurr nepBrrx HecKoJrr,K1tx qjreHoB
apratf uernuecxofi r,r reouerpuuecrofi nporpeccuft . CnoNnue flpoqeuTbr.

S.neuenrrr Jrorumu, xorr6unaropnrcu, crarr.rcrllnlt ll TeopIlll neporruocrefi
o MHoxecrso. 3:reuenr MHoxecrBa, noAMgoxecrBo. o6re.qusesue u rreDeceqeHue

MHoxecrB. ,{uarparuurr gfiaepa. flonsrrar o6 ancuolrax u reopeMax. ana4".,or"",
neo6xo4urvrtx r4 aocraroqHbrx ycJroBr4rx, KoHTpnpI,IMepax, AoKa3arenbcrBe or
rrporrrBHoro. llpr,ruepu pellleHr.rj{ xorrl6ranaroputx saAa.r: nepe6op BapHaHroB, flpaBxno
yMHoxeHr4s. flpe4crannenue aarrHhD( B sraAe:ra6rnq. Ar,rarpaMM. rpa<fr,rr<on. CpeAuae
pe:y:rr,rarrr rasuepeulrfi .

o floHcrne u flpraMepbr clyrainux co6rrrnft. gacrora co6trrufi, Beporruocrb.
PasuosoglloxuBre co6rnra.s u fio,qcqer vx BeporrHocrr,r. Ilpe4craeleuue o
reouerpuvecxoi BeporrHocrr.r.

JIa.*roctnrre, MeranpeAMerHbte u npeAMerHr,Ie pe3yJrbrarr,t ocBoeHr-rq
coaeprcaHlrf Kypca

B xo4e npeno4aBaHr.rr MareMarr,rru n ocsosnofi umoae, pa6oru nag @opuupoaanueu y
flauxxcr repeqr4cJreHubrx B rrporpaMMe 3HaHr.r{ fi yueurai, cJreAyer o6pa4arr Br{HMaHrae
ua ro, rro6l,t outr oBJraAeBaJrn yMeHurMr4 o6rqey.re6uoro xapaRTepa, paruoo6pasnmlu
croco6alru 4exreJrlHocrr{, npno6perzuru onrrr:

. flnaHllpoBaHr{r u ocyrqecTBJIeHI,Ir aJIfopLITMI.rqecKofi 4elteltuocrr.r, BbtnorHeHns
3alaxHbx r.r KoHcTpyr{poBzlHr4r HoBbrx anropHrMoB;
perrreuns paruoo6pasnrx KJraccoB 3aAaq r.r3 pa3nr4qH6D< pa3aenoB K)?ca, B roM qr.rcre
:agav, rpe6yrorqux noncra nyrr u cnoco6on peurenrE.n;
I4ccneAoBarenLcKofr AetreJrbl{ocrr4, pasnurux ugefi' npoBeAeur.rq 3Kcnep}rMeHToB,
o6o6rqeufic, nocranoBr{r r.r $opuylr,rpoearu{ HoBhrx 3aAar{;

o tcHoro, TorlHoro, rpaMornofo E3roxeHus csozx Mrrcreft r ycruofi u nlrcruennofi pevu.
r{cnoJrb3oBaHrlr pa3nlrrlHbrx r3brroB MareMaruKr.r (clonecuoro, cr4MBoJtr{qecxoro,
rpa$uuecroro), cno6o4noro flepexoAa c oAnoro q3r,rKa Ha Apyrofi AJrr r.rnnrccrparlr.lur
r,rHTepnpeTarlxlr, aprweHrarlu[ r4 aoKa3aTeJrbcTBa;

. npoBeAeHvr AoKa3arenbHBrx paccyxAeHr.rfi, apryMeHTaIIr,rH, BbrABr.rxeHHr rHnore3 r,r ltx
o6ocnonanur;

. noltcKa. c[creMarn3aq], H- aHaJlL43a r xlaccaSnrcauuu l.ll$opvaullr. Hcnorb3oBaHHt
pa:uoo6pa.:nrx ran$oprvraqlrouurD< rlcrorrHr4roB, BKJrroqar yre6n1'ro E cnpaBorrHyro
Jrr4Teparypy, coBpeMerrHrre uu1|opr'aaquouuhre rexHoJrofr4a.

rr Petv,rr,rarrr o6yqenns
Pe:y,rrrarrr o6yvennx 3a,qaror clrcreMy r4roroB6rx pe3ynbraroB o6yueHur, Koropr,x

AOJTXHbI .qOCTVraTr) BCe yqa4I4eCS, OKaHTII,IBaIO {Ue OCHOBH}'IO rXKOny, X AOCTHXeHHe KOTOpbTX
tBrterc.s o6s:arerlHuM ycJroBueM noloxurelrsofi arrecraqnu yqeHr.rKa 3a Kypc ocuosHofi



rnr(oJ'rbr.3Tr4 Tpe6oBaHr4r cTpyKTypnpoBar{br no TpeM KoMrroHeHTaM: (3HaT6/[OHIIMaT6).

(yMeTr,), (ucrroJrb3oBaTb rrplro6peTeHHLle 3HaHr,rs 14 yMeHIrf, B npaKTHqecKofi AesrenL'HocrH I.l

rroBce,uHeBHofi xr.r3Hr4). llpu arou rocJreaHr,re aBa KoMrroHeHra [peAcraBneHbl oraeJlbHo no

KaxAoMy rr3 pa3AenoB coAepxaHlr.{.

Lr TDe6ogaHug rc vDogHIo no.{rotoexu sHnycxH[ron

B petylr,rare u31lreHvs, MareMarltKn yqeunK AoJIXeH
rnaru/nonurrarr,
cyulecTBo noHtTI4t MaTeMaTltqecKoto AoKa3aTeJIbcTBa; npLIMepbr Aoxa3aTerbcTB;
cyrqecTBo [oHffTr4r anropr{TMa; npnMepr,r iurropr.rrMoB;
KaK r,rcnoJrb3yrorc.f, MareMarraqecr<r.re $opr,ry:rst. ypaBHeHHf, I{ HepaBeHcrBa; npl.rMepbl r.rx
npIzMeHeHllt 4tr perleHat MareMarr,rqecKr.rx u npaKTxqecKr4x 3aaarl;
KaK MareMarr.rqecrr{ onpeAenennue SyHxqr,ru Moryr onl{cr,rBarr, peanbHr'Ie 3aBHcxMocrLI;
[p[Boar{Tr, npr.rMepbr TaKoro onr4caHujr;
rar norpe6nocrrl npa"KTr.rrr.r npr.rBenrr MareMarr.rqecKlro HayKy K seo6xoAuuocru
pacm peHur fioH.rfl4.f, q[cra;

BeporrnocrHBrfi xapaKTep MHorr{x 3aKoHoMepHocrei oKpyxarcqero Mlrpa; npHMepbl
cTaTHCTfi ttecKlrx 3aKoHoMepHocrei H susonos:
raruu o6paeou feoMerpltt Bo3HIrKJra v3 npaKTrrqecKr4x 3aaarl 3eMJreMepl4t; npuMepbr
reoMerpr.rqecru,rx o6r,eKToB u I'ruepx4enui o Hr{x, BDXHr,rx AJU npaKTLIKI.r;
cMrrcJr r4aeaJrr43aqrru, no3BoJr*orqei peruarr 3aAarru peanl'Hoft 4eficrnure,rlHoc'ru
MareMaruqecrr,rMr4 MeroArMr,r, pr4Mepbr ouu6ox, Bo3Hltriuorul4x npll I4AeaJII43auI4I4;

AJIfEBPA
Yuerr:
. cocraBrsrb 61r<neuur,te BbrpaxeHu.s r,r <foprr,rym,r no ycnoBatM 3aaaq, ocyulecrBJ'Itrb

noAcrzrnoBKy oAuofo Br,rpa)(eHl,rr B Apyroe' ocyqecrB,'Itrb B BbrpaxeHutx a rlopuy:rax
qI'ICJIOBI'Ie IOACTIIIIOBKI'I 14 BbIIOIH.f,Tb COOTBeTCTByIOLU{e BbIrIaCIeHI4.f,, BbIpaXaTb H3

(ropr'ryr oAHu nepeMeHHLre qepe3 Apyrue;
. BT,INOIH.f,Tb OCHOBHI'IE ACiCTBUS CO CTCHEH-fiMI4 C IIENI'IMI,I TOKA3ATENqMX. C

MHororIJIeHaMu u c a,rre6pauvecrcuvu 4po6rlru; BbrnoJrHrrb pa3noxenqe MHoroqreHoB
Ha MHOXUTeJTI{; BbmorHqrr, TOX,AgOTBeHHbre npeO6pa:OnaUrA paUt'IOHanbHbIX

BbrpaxeHr.r[;
. fipfiMensrb cnoicrsa aputfuerzvecrux KBarparH[,rx xopneii anq

BbrqrcreHu.s suaqeuufi z npeo6paronauufi qrc:rossrx er,rpaNeuufi, coAepxauux
KBaIpaTHbre KopHr4;

o pelxarb lltrefinue, KBa,qparHbre ypaBHeHr.rs r,r pa{[oHanr,Hbre ypaBIIeHHt, cBoA.srqr,rec.f, K
Hr,rM, cricreMbr ypaaueuui (:ruuefiuue u clrcreMbr, B Korop6rx oAHo ypaBHeHHe nropoi. a

Apyroe nepnofi crenena);
. pelrarb nr4HefHble HepaBeHcrBa c oAHofi nepeMeHHof Ir ux cr{creMbr, KBa,qparHbre

HepaBeHcTBa;
. pellarb rercroBbre :agavr,r a,rre6paurlecKl,IM MeroAoM! I{HTepnperr-rponarr, no,ryueHusri

pe3ynbrar, lpoBoAr.rrr, or6op peueuufi, yquTbrBarr, orpanrrqeHur qenoqr{cneHHocrr.r.

II.IAJIa3OHa r.r3MeHeHV S BeIUqUH;
. onpeAeJr{Tb 3HarIeHI,It rpllfoEoMerpl4qecKr.rx BbrpaxeHxt no 3aAaHHbtM 3HaqeHH[M yrnoB;
. HaxoAurb 3HaqeHr4s rpxroHoMerpuqecKnx rf1'nxqlrfi no 3HaqeHr,rro oAuofi ur sux;
. olpeAentrL KoopAr.rHarbr roqKu B KoopAuHarHofi rrJrocKocrH. crpoHTb roqKr.r c

3aAaHHsIMI.I KoopArmaraMr{; perrrarr, 3aAaqr4 Ha KoopAriuarHofi n:rocxocua: uto6paxarr,
pa3nurlHEle cooTHorrreHr4r Mex,4y AByMr nepeMeHHr,Mu, HaxoaaTb KoopAr.rHarH roqel{
nepeceqeHr.rs rpa(f r.rron;

. npltMeH-erh rpatfuvecxue IrpeAcraBJreuar flpu pe[reHu].r lpanueuufi, cncreM. HepaBeHcrB:



o HaxoAEr6 3HarreHvr Oynr<qufi, 3aAaxHbx Soprr,rynoi, ra6lurlefi, rparlaxov; pemarl
o6parnl'ro ta4avy;

. crpor.trb rpa(pur<u r.BfreHHBx oyHxqafi, ofi]rcbrBarb ux cnoicrna, onpeAeJrrrr, csoficrsa
Qyrrquu no ee rpasrar<y; paclo3HaBaTb apurlrraerr.r.recxue u feoMerpHqecKr4e
npofpecclfi, xcrroJr630Barb Qopuynrr o6rqero vreua Lr cyMMbr HecKoJr],KHX nepBbrx
qJIEHOB.

IIDmrefi nrs notyqennue :uanus:
. AJUI BbrrroJrHeHr,rr pacqeroB no Qopuyaau, lourrMa;r (foplryny KaK irJrropr4rM B],rqHcJreHr.r{;

AN' COCTABNEHXA $OPITYTT, BIIPAXAFUII4X 3ABI4CI4MOCTII MElttIY PEZTN;Hs114I1 BCJII,IqI4HAMX;
Anr HaxoxleHr{r uyxuoi Sopuynu e cnpaBoqHbrx Marep[anax;

. upr4 MoAeJrr.rpoBaHr4r.r lpaKTr4qecKr.tx curyaqui It t4 ccJIeAoBaHIdLt
nocrpoeHHLD( uo4enefi (lrcnolr:ya annapar a:rre6pu):

. npa LlHTepnperarl[u rpa$axon gaszcur\4ocrefi Me](Ay Benur{r4HaMx, nepeBoAr Ha.{3l,rx
Oysxuafi u vccne[ys pea,rbHble 3aBgcrMocrrr: nnr pacqeroB- BKr'lroqalourr4x npocreiuue
Tpr4roHoMerpfi qecxn e $opr,ay:rn;

. IIpH pelneHr.M nnaHr.{MeTplqecKl4x 3aAaq c ucnonr,3oBaHl,IeM annapaTa Tpr4foHoMeTpHH.

3IIEMEHTbI JIOII4KI4, KOMEI4HATOPI4KLI, CT ATLLCTIdKU KI TEOPVI4
BEPO-STHOCTEIZ

Ylrerr:
. oqeHr.rBarb norEqecKyro npaBr4Jrr,HocrB paccyxgeur.rfi, B cBor.tx AoKa3arerbcrBax

I4ClOJIb3OBarB ToJrbKo JIOrlIqecKIt KOppeKTHBIe geftcrnua, noHltMarb cMbrcJr
KoHrpnpnMepoB; u3BJreKaTb ansoprrlaqr,rro, npeAcTaBner{Hyro n ra6:ruqax, Ha a&a_
rpaMMax, ua rpaQuxax; cocrasnrrs ra6rr4rlhr; crpoltrr, Ar-lafpaMMhr u rparf r,rr<r.r;

' perlarb roM6finaropurre 3aaaqr4 nyreM cr4creMarl,rqecKoro nepe60pa Bo3MoxHhrx
BapI,IaHTOB LI C AC[OJIb3OBaHLI9M npaBllna )anEoxeHI{S, B6IqI.ICJITTb CpeAHLIe 3HaqeHa,
pe3ynr,TaToB r.I3MepeHxi,

. HaxoAarb uacrory co6rrri.rr;
o s npocrefimfix cryqarx HaxoAr.rrb BeporrHocra c:ryrafinrrx co6rnuii, B ToM qucre c

r4crloJrb3oBalu4eM xout6unaropraru.
IlDuueHq.rt nolyqennrte tuannq:
. npu 3arrncu MareMarrqecKr.rx y"rnepN4enrafi, Ao(a3areJrbcrB, pemeHr,u,r 3a,4aq;
. B aHajrr43e peaJrhHbrx lrr4cJroBbrx AaHHhD(, npeAcraBJreHHbrx B Br,rae ar,rarpiMu, rpa$znon;
. npE perueHr4H frebHbrx Ir npaKTr.rqecKr4x 3aAaq, ocyulecrBms

cr.rcreMarraqecxr.rfi nepe6op Bapr4aHToB;
. npu cpaBHeHr.rr4 rrralrcoB Hacryn:reuux clyuafiirrx co6lrrufi;
. AIr'i oqeHKL BepotrHocrll clyvafinoro co6rlTr.ls B rrpaKTllqecKxx cr.rrya{r4rx,

conocralneHr,rr MoAeJru c peiurbHofi caryauzei

Co4epxanue reM yqe6Horo Kypca

l, lloeropente Kypca a,'rre6psr 8 x,racca,
2. Crenenr c paqnoHaJrBnrtM noxa3areJreM.
crenenr, c rIeJrbM noKa3areJreM N e€ csoficrea. Bornegeuue qucJroBoro HepaBeHcrBa B

creneHL c HarypaJlbrrbrM troKa3areneM. Kopenr n-fi crelreHr4. creneHb c paquoHanl,Hr,rM
IIOKA3ATEJIEM.

3. Crenennasr[yurcqun,



o6racrr onpeAeJre'r{r $1'nr<quz. Borpacranr,re ra y6unanue $ynrqua. gdrHoc'rr u

He.rdrHocrr, $ynxur.rr.r. OyHnqur y = I .
x

4. Ilporpeccr.rn.
9zcrosas locJre.qoBareJrbHocrr. Apu$uerr4r{ec*as r{ reoMerpuqec*a,r nporpeccuu.

@opuy*r n-ro qJre'a r.r cyMMhr n [epBbrx vnenon apusr'rer""""nofi u reouerpuvecroi
fiporpecc r.

5. C,ry.raftnrreco6srruq.
co6rrrr'rs HeBo3MoxHr,Ie, AocroBeplrlre, cryraftnrre. conuecn*,re I.r HecoBMeorHbre

co6rItrtf,. Pasgogogr\,{oxHrre co6rrtus. Knaccuqecr<oe o,,peAereulre BeposrHocrH co6Hrzs.
flpegcran,renr're o feoMerplrqecKofi neporrnocrz. peueuue BeporrHocr'Brx 3aaaq c fioMorlbro
rou6uuaropurr'r. llporr-rnonoloxnue co6r'Irr.rq u r{x Beporrtocru. Orsocure6Harr qacrora H
saKon 6orurrrux quceJr. TaKrrrra r{rp, cnpaBeArr,rBrre r.r HecnpaBeAJrr.rBBre rlrpbr.

6. C.nyvafinrreBer[tr[HBr.
Ta6:rraurr pacnpeAeJre'[s guaqenufi cnyrafinofi BeJrr.rqr4Hhr. Harnqruoe fipeacraBneHue

pacflpeAeneHl{r clyrafirofi BeJrrrqrrarr: fioJrr.rfoH qacror, a[arpaMMr,r (pyroB6re, :raseiusre.
ctol6varrre, rlrcrofpaMMa. feuepa-mua-n coBoKyrrHocrb r.r err6opr<a. penpe:enrarunHar
nrr6opra. Xaparrepr,rcrraxra nr,r6opru: pa3Max, MoAa, MeAuaHa, cpeAHee. flpe4craalenae o
3aKOHe HOpMaJrbHoro paclpeAeneHr.rr.

7. Ilonropenue. Peneune 3aAatr no xypcy a.nredprr Z-9 rc.raccon.

Cucreua yporon ycJroBHa, Ho Bce xe Bhuenrrorcr cneryorur4e Br.raLr:
vpox-nex4un. flpe4norararorcr coBMecrHbre ycanur yqnreJrq r yqeHr4*oB rnr peueHr4q
o6'1efi npo6neuuofi nognanarem,noft 3aaaqr4. Ha raKoM ypo*e ucnolb3yero.q
AeMoHcrpaqrroHarrfi uarepuan Ha KoMflbrorepe, paspa6orzuruui yvr-rreleu r.trr4 yrteHsxaMr4,
MynLrH MeAlt i H bre npo/ty(Tbt.
Vpox-npaxmuxyn' Ha ypor<e yvarqraecr pa6orzuor rraa pa3Jr4rrnBrMr{ 3araHvrMg B 3aBucuMecrg
or cgoefi noAroroBJreHHocrra. Bu4rr pa6or. uoryr 6rrrr, caurntu pa3HbrMra: nlrcbMeHHbre
I4CCJIeAOBaHr,rr, perneHr{e pa3n[r{Hbrx 3aaaq, r,r3rreHue cgoficrs pa3nHr{Hbrx $yuxqufi,
lpaKTr4qecKoe npHMeHeHue pa3Jrr4qHBD( MeTOAOB peueHr.r.s :aAav. Kounurcrep Ha raKHX ypoKax
ucnoJrrsyerar Kax 3neKrpoHHrrfi rallrylrrop, TpeHaxep ycrHoro cqera, Br.{pryanbHtu{
ra6oparoprar, rcroqHr4K crrpnBounoft uuQoprrlaqura.
vpox-ucc'zedooanue. Ha ypo(e yqaq'ecr pe'rr or npo6reuny'ro 3aaarry uccreAoBarenbcKoro
xapaKTepa aHanr4Tl4rlecrc4M MeTOAOM A C ITOMOIIbIO KOMnbIOTepa c ucnoJII,3oBaHI.IeM Da3J 4qHbX
na6oparopufi.
Kom6unupocaunufi ypox npeptoJraraer BbmoJrHenue pa6or u :a4aunfi pa-:noro nu4a.
vpox peueaun ndau. Bstpa6ar rJBarorcr y r{aquxcs )MeHxs u HaBrrKr,r peureHr.n 3aaaq Ha
yponue o6r:arem,nofi u sog^,roNHoi rroAforoBKe. Jho6oi yuarquficr Moxer HcnoJrb3oBarb
KoMrrr,rorepuyro t,tnrf oprvraquornyo 6a3y no MeroAaM petrreHus pa3rllqHbx 3aAaq, no
cgoicraaM 3neMeHTapHbrx tfynrq fi a r.a.
vpox-mecm- Tecruponauue npoBoaurcs c qenbro Ar.rafHocrrrKr4 npo6e:roa :Hanaft, ron rpglr
yponur o6yveuHocrlr yqaqaxcr, TpeHr.rpoBRr.r rexHnre recrr,rpoBaHrrr. Tecrrr npe4lararorca
KaK B nerlarHoM TaK 14 B KoMnLIorepHoM BapI{arITe. flpavelr B KoMlbrorepnoM Bapxar{Te Bcerla
c orpaHr4qeHr.reM BpeMeHr4.
Vpox-tauem. Ycrnrrfi onpoc yqauuxcr rro 3apaHee cocraBJreHHbM Bonpociu, a raKxe
pellleElre 3aAarr pa3Horo )poBHr rro r43y.{eHHoi TeMe.
Ypox-canocmonmaa,'Httfl pa6oma, flpe4nararorcr pa3Hr,re BrrAbr caMocroqreJrbHbrx
pa6or: 4nlxypoBueBas - ypoBeur o6.f,saremHofi rroAroroBrr.r - <3>, yponeur Bo3MoxHofi
noAroroBKr,r - <4> u <5>; 6olr,lrofi cnzcor:agauui pa3Horo ypoBns, x3 Koroporo yqarqlrics
perrlaer ax no cBoeMy eu6opy. Pr4olr c yqeHi4koM Ha ra(r4x ypoKax - nr:rroueuunil
KoMrrbrorep, KoropBlf oH r4crroJr63yer IIo cBoeMy ycMorpeHr.rrc.
Vpox-xoamponunaa pa6oma. flpono4r,rrca Ha AByx )T)oBirrx:



ypoBeHb o6r3aTel6Hofi noAroToBKr4 - (3), ypoBeH6 Bo3MoxHofi rroAroToBrur - (4) u (5).
Korrurrorepnoe o6ecneveuue yporon.

B par4eae pa6o.{efi nporpaMMrr <Kounrrorepnoe o6ecne.ieHue) cnJraHr4potsaHo
npIlMeHeHHe uMeror{.txcr RoMlbrorepHsx [poAyKToB: AeMoHcrparlHoHnrrfi varepua,r. 3aAanur'
aJrr ycTHofo onpoca yqanlr4xcr, TpeHr.rpoBorrHlre ylpiDKHeHr,rr.
fienoucmpa4uonauii uamep uan (cnaildot).
CosAaerc.d c qeJIbIo o6ecneqeuuq Ea-ursAEocrLI ttpr-t rl3f{eHur.r HoBoro Marep[a:ra-
ucfionr,3oBaHllt npn orBerax yqauuxcs. flpuuenenue aHr.rMarIELI [p]t co3AaHr4r.r raKoro
KOM[bIOTepHOIO npOAyRTa rrO3BOJrreT paccMaTpr.rBaTb Bonpocbr MareMarr.i qecKor.r Teop]rfi B
ABI4xeHI4r4, o6ecneqlsaer 4pyroi noa2ro4 K r,r3freHr4ro HoBoro MarepraaJra, B[,r3],rBaer
rroBbrrrreHHoe Br{r4MaHr4e rr r4HTepec y rraquxcr.

llsyuenvte MHofI,Ix reM B MareMarlKe cBt3aHo c 3r{anueM I{ [oHI,IMaHI,IeM csoficrs
3JIeMeHTapHbrx tfy'urqrafi. Pelrenlre lpaanenzfi, HepaBerrcrB, pa3nrrrrHlD( 3a,qaq npeAnonafaer
r:ry6oxoe 3Harrr4e rroBeaeHr.rr 3JreMeHrapnrx tfyuxqrfi. HayrrErr,ca pacno3HaBarb rpaQlrxu
rar<ux $ynrqai, cluerl paccKiBarr, o6 ux cnoficreax noMoraror KoMnbrorepHbre c,rafi4tr .

flpa peurenr.rr,r ruo6rx :a4av HcnoJrb3oBanr4e fpa$xqecKoi uHTepflperarlxr ycroBflr 3aAa.rr4]
ee perneHm no3BoJrrer yqauuMcr rroHrrb MareMarr4qecK)'ro r4Aero perreHru, 6o,ree r,ry6oro
ocMbrcnr4Tr, Teoperluecrufi Marepnan no 4anuofi rerr.re.
3adanun dnn ycmnoeo cuema
3ru :aIaur.rr AaJor Bo3MoxHocrr, B ycrHoM BaplrarlTe orpa6arnnarr pa3Jrr{qHbre Bonpocsl
Teoplrl4 r4 npaKTr.rrt4, npr4Menqq npuurlufiLr HaJ'rsAuocrr.r, AocrynHocrr.r. I,Ix uoNno
I4ctloJlb3oBarb na :rro6ou ypoKe B pexr.rMe yquTer6 - ) {eHI,rK, Bar,rMolpoBepKr.r, a raKxe B BnAe
TpeHr4poBoqHbx sallrrr4ii.
Tp e u upo e ounote y np aJrcHeH w.

Brnroqalor n ce6x aa4auu.r c BonpocaMr r4 rrarJItqHbMI,I orBeraMI,I, cocraBJIeHHsIMLt c
noMorllrlo auuMaqurl. Oupr nosgorqlor y{eHI,IKy caMocrotrenbHo orpa6arr,marr, pa3nr,rqHbre
BoIIpocbI MareMarll.recKo[ Teoprr4 x npaKTI,I(r4.
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