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TIO.SCHI{TETbHA.fl 3AII}ICKA
K pa6o.reft nporpaMMe rro MareMarrrKe l0-l2 rc.iracca (OIOC)

Pa6oqas [porpaMMa uo MareMaruKe 10-12 KJracca (o.nrae Soprvra) o6yrennx paspa6oraxra a

coorBercrBuu c flpnuepHofi rrporpruMoft cpeguero (uorHoro) o6paaoraHr{fl uo MareMarr{Ke, c freroM
rpe6onanrft Qeaepa-ubnoro KoMrroHeHTa rocyAapcrBeHHoro craHAapra o6uero o6paronanufl r,r ocHoBaHa

Ha aBropcKoft nporpauMe JrHHlrE III.A. Arnuona u couracHo yre6uoro [JraHa ruKoJrbr.

C freroM Bo3pacrHhrx oco6euuocreft KJracca BbrcrpoeHa cucreMa yre6nrx 3aurrufi,
clpoeKTr,rpoBilHbr rleJrr.r, 3a,qaqu, npoAryaHbr Bo3MoxHbre ([oprrau KoHTpoJrr, c$oprr,rnpoBaHbl oxu.uaeMble
pe3ynbrarbr o6yrenur.

Pa6o.ra-f, nporpaMMa opueHTrdpoBaHa Ha lrcloJrb3oBauue yre6no-MeroAlrqecKoro KoMnJIeKTa.'

- Korsrun IO.M. Anre6pa H Haquta MareMarr,rqecKoro aHarrr.r3a. 10 -l lrnacc: yre6HIar Ara
o6qeo6paroBareJrbHbx frpexAeHr{ft: 6agogrrfi u npo(prurrunfi yponnn (IO.M.KoJIIrI{H I.I Ap.; roA
pegaxqrefi A.B. XnxqeHro. - M.: flpocBerrleHr.re, 2010r.

- @e4opona H. E. I,Isyreuue a-ure6pu u HarraJr MareMaruqecKoro aHaJII.I3a s l0-l I xraccax:
KHr.rra An frr.rrens (H. E. Oegopoea, M. B. Tra.rena. -M.: IIpocBeIrIeHre, 2009r.

- llla6ynnn M. I,I. Alre6pa il HaqaJra MareMarr{trecKoro aHan}r3a B 10 -11 uaccax:
Ar,rAaKrr,rqecKue Marepruurbr. Easonufi ypoBeHb. (M.I4. Illa6yunu I{ Ap.). :M.: fIpocBeIIIeHHe, 2009r.

- Aranacsn JI.C. feouerpur. Y.{e6HLrx An l0 - 11 KJIaccoB o6qeo6pasoBareJlbHbrx

flpexAeHl{ir III.C, AtanacsH (n an.) - M: IIpocBeIrIeHLIe, 2006 -2011.
- -f,ponenxo B.A. floypouuue paspa6orrr,r ro reoMerpur,r.l0 xnacc. (B uorraolqb lrrronbuoMy

yrxrenro) /Cocr. B.A. -f,poneHKo - BAKO. 2013.
- 3us E.f. feorraerprlfl. ,{z.qarruuecKue MarepLIiIJIbI.

Ipocneqenne, 2009.
- Bpa,unc B.M. 9etupex3HatlHble MareMarlltlecrlre

ApoQa,2002.

10 xnacc / B.f.3un. - 10-e ugA. - M.:

ra6rurqn AJrr cpeAHefi ruxolrr - M:

A maxuce dononaumeJrbHbtx nocoduil

fura yuaquxcs:

l. -fl uosHaro uup. BeruKrle freHhre: oHrlr,rxJrorreulz,s. - M.: OOO <I4sAarenbctno ATC> 2003r.
2. -fl nosHaro rranp. MateMarr{Ka: oHuuKJroreAufl.- M.: OOO <I,lgAatensctso ATC)> 2003r
3. gepracon O.IO. MareuarnKa: crpaBounux (gepxacoB O.IO, A. f. .f,xyruer. - M.: ACT IIPECC

IIIKOJIA,2006r.
4. Manryleuro B.f. Kpoccnop.uu Arrfl, rrrroJrbHlrKoB. Mareuatura. (B.f. Manrylenro, O. f.

feruanenro. - .f,pocnaam: AraAeMrL pa3Burur, I 998r.
5. Kparr,rop B. C. 3ataqu c rrapaMerpaMrr r( MeroAbr ux perreHllr. (Kparraop B. C. -M: Onnrc: Mrap n

o6paaonanue,2007 .

6. 3nqurrtonepivfl, 1rrrsAe'refi, T.2. MarerrrarlrKa (rn. peg. M..{. AxceHoBa, -M.: AsaHta, 1998r.

7. Mraxeena T.H. Co$usun. A;lre6pa. feorraerpurfl.Tpurououe'rpils.(Mrxeena T.H, -M.: fpauorefi,
2007r.

8. Ilra.ryprau JI.<D. 3a crparrruIaMu yre6uuxa anre6pu (flu.rypuu JI.O, -M., 1990r.
9. OlurranraaAHhre 3aAarru, no MareMaruKe. 5-8 KJraccbl (anrop- cocraBlrreJrc H.B. fln'ryprn JI.@

3a6onorneea -BomorpaA: Yqurem,2006r.,

.[nn yuururr:
1. Epuloaa A. fI. Bcs urorsHarr MareMarr{Ka B caMocrosreJlrHbx LI KoHTponbHEx pa6otax. A.ure6pa

7 - 11. (Epurora A. fI, fono6opo4xo B.B. -M.: I'Inerca,2007.
2. Mop,uxonN.r A. I. Alre6pa r,r Hatriura MareMarrrqecKoro aHiIJIH3a. 10-11rn..racrs 2.34Aa'rHur

(Mop4xonrnq A. f, fI. B. Cerr,reHoB, - M: Mueuo3uHa, 2008r.
3. I,lsres B.I,I. Auaaxrr.rqecKr.re Marep[anbr no arre6pe H HaqaJIaM aHaiIH3a Lils 11 uacca



(I4nnen B.U, C.V. Caarxu, C. H. lllnapq6ypr, -M. : 2 000r.
- JIyrIaH P..{. YcrHue ylrpzDrueur,r, ro a-nre6pe r,r HatraJraM a}rirnu3a (Jlyrr,rn P.A., T.K. Jlyrrxa, I4.C.
.f,xynuna, - M., 1989r.

4. Byuzronuu E. A. OurosH crarr.rcrr.rKr,r Ir BeporrHocm. 5-11 maccrr (Eyrrunonr.r.r E. A., B.A.
Bynrruen -M.: fuo$a, 2008r.

5. flpocneton f.I4. 3a,qaqr c rrapaMerpruu r.r MeroAEr Hx perreH[r-f,: yre6no- flpaxTuqecroe uoco6ze,
(llpocneros f .I,I. -M. : AnrQa-flpecc, 20 I 0r.

6. Mepsnxr A.f. Anre6parvecxuft rpeHiDrep. (Meprmr A.fn 4p., M. I4nerca,2007r.
7. flpocneron f.I,I. <DyurquoHaJlbHbre ypaBHeHufl: 3a,(ar{u rr pelreHr{r: yre6no-upaKTuqecroe noco6ue,

(Ilpocneron f.ll. -M.: Anrr[a-flpecc, 20I0r.
8. floranos M. K. Anre6pa I,I Harriura aHaJrr,r3a:,{ugarruvecKr,re Marepr{arrrr ars 10-11 uaccon,

(Iloranon M. K, A.B. Illesrr.rn. - M.: flpocneqenue, 2005-2008r.
9. MarenaaruKa: rrpr,rJroxeHr{e K riBere <flepnoe cenrr6pa>
1 0. Marerraau{Ka B rrrKoJre : Ha}r{Ho-MeroArrqecK[fi xypnan.

[.nn no.qroroBKrr rc EI3.
1. Marerraarura. TpeHIapoBotIHbIe reMaruqecKlre 3aAaHE, rroBbrrrrennofi cnoxHocrr,r c orBeraMr,r Ars

IIoAroroBKH x Ef3 I,I ApyrrIM $opvrarra BbrrycxHoro r.r BcrylureJrbHoro 3K3aMeHoB. (cocranurelr
f.[I. KosaneBa r.r Apyrue, -Bonrorpa4: Yvurels,2005r.

2. XaQxpon A. X. Mateuarnra. Ef3. Pemenue 3aAatr ypoBH, C3.( XaQepon A. X.- Hosocu6rapcr
: Cu6r,rpcrrnfi ynunepcrrer, r.r3AareJrbcrBo : 20 1 0r.

3. XaSxpon A. X. Matenaarura. Ef3-2010. 3rccnpecc- KoHcynbraurlr. (Xar[rpon A. X.-
Honocu6upcx: Cu6upcxrafi ynnnepclrrer, r.r3,{areJrbcrso :20 1 0r.

4. Marerraarura. flogroronra r Ef3-2010: yre6no-rpenrpoBorrHbre recrbr (noa pegarquefi
<D.O.Jluceuro, -PocroB Ha,{ony: Jleruou, 2010r.

5. Mateuarnxa. floAroroBKa n Ef3-2010: relaarltqecKrre recrhr (uo4 pegaKrluefi O.O.JIbrceHKo, -
Pocros na.(ony: Jleruou, 2010r.

6- Mateuarzxa. floAroroBKa K Ef3-2010: (no4 pe4arrluefi @.@. Jluceuxo, C.rc. Kana6yxona, Pocros
ua.{ouy: Jlernou, 20I0r.

7. Y.re6no-rpeul,IpoBotlHhle recroBhre 3aAaHlr, (MilJroro)) EI3 no MareMarr,rKe (uog pe.uarqnefi
@.@.JluceHxo, -PocroB Ha r(ouy: Jleruon, 2008r.

Hnrepuer- pecypcbr:
1. http://www.alleng.ru/edu/math3.htm -TruosHe(reuaruuecrue) saAalus. Ef3.
2. http://eek.diary.ru/p62222263.htm - Ilodzomoerca rc Ef3 no 

^4amewamuKa3. http.ll4egelrulmatematlkalpagel2 - Ef3 nopmcu ( tlamelilamuKo))
4. http://www. ctege .org/contentlviewlglDl3g - V.re6Hhre uoco6ur, pa.:pa6orannrre

cllellHanl{crar"rIE @I,IfIIzI.
5. http://www. mathege.ru: 8080/or/ege/ Main? view:Train Archive - Omprrrufi 6anr saqalkrit

Ef3 no MareMarr{Ke.

Ilkolrnoe o6pasonanne B coBpeMeHHbrx ycnoBrrflx rrpr{3Bruro o6ecne.r[rr $ynxuuoHaJrbuyro
rpaMorHocrb H couHaJIbHyIo aAanrarl[ro o6yraroquxcr Ha ocHoBe upuo6perenzr rrMlr
KoMlereHTHocrHoro orlbrra n c$epe freHur, rro3HaHrrf,, upo$eccuoHairbHo-TpyAoBoro nsr6opa,
nl,IqHocrHoro pa3Burus, IIeHHocrHhD( opnenraqufi kr cMhrcJr rBopqecrBa. 3ro [peAo[pe.(eJrf,er
HarlpaBneHHocrb o6yreuur na QoprraupoBaHlre KoMlereHTuoft illqHocrr.r, cnoco6nofi x xH3He.qerreJrbHocrr.r
u citMoonpe,4eJleH[Io a nn$opnaarluoHrroM o6ulecree, scHo rrpeAcraBn-srorqefi cBorr noreHrllraJrrHhre
Bo3MoxHocrr,r, pecypcu n cnoco6br peaJrr.r3arluu nu6pauHoro xr,r3HeHHoro [yru.

fnaenofi qenbru odpasoeaaua sBilsercfl, pa3BLrrr,re o6yrarouero KaK KoMrretenurofi Jrlrrruocru
nyr€u BKrIoqeHH, ero B pa3nullHbre Br,rAbr rleHHocrHoft .rerone.recrofi AerreJrbHocru: yre6a, rro3Hanlrr,
KoMMyHI{Karlvts, npoQeccuoHulnbHo-Tpylosofi nrr6op, JrurrHocrHoe cruopur3Br{Tr.re, rleHHocrHlre



opI4eHTaII[]I, floucK cMLIcJIoB xu3HeAerreJrbHocrrr. C grux nosurlufi o6yreuue paccMarpr,rBaerc, He roJrbKo
KaK rlpoqecc oBJIa,(eHLIfl orrpeAerenuoft cyurraofi sHaHLrft u cucreMofi coornercrByroq[x yueuufi u
HaBbIKoB, Ho LI KaK rlpoqecc oBJra,{eHr{, KoMrrereurlusv,n.3ro onpe4eJrr.rJro qeau ofyveHufl Jilamewamune:

- QopryrnpoBaHrle npeAcraBJrennft o MareMarrrKe KaK yur,rBepcanbHoM ,3brKe HayKr.r, cpeAcrBe
MoAenr.rpoBaHus.f,BreHufi u npoqeccos; o6 u2leflx r.r MeroArx MareMar[rKr.r;

-pa3Brrrlle Jloruqecroro MhIIrrJreHr{r, npocrpaHcrBeHHoro noo6paxenur, aJrropr{TM}r.recrofi
Kynbrypbl, KpI,ITLIrrHocrI,I MbrrrureHr,rs Ha ypoBHe, neo6xo4uuou Nu 6yayuefi npo$eccuonalrnofi
AeflTeJlbHocryt, a raKxe lrocneAyrouero o6yrenlrfl B Bblcllefi rurole;

-oBJraAeHrre MareMarrrrrecxrrMu 3HaHrrflMrr rr yMeHrrflMrr, neo6xoguusnar,r B [oBceAHesHofi
xI{3HL{, AJU H3freHH, ItrKoJrbHbD( ecrecrBenHoHafrHrrx Aucqu[JII{H Ha 6asosoN,I ypoBHe, AJrr [oJrfreHl{,
o6pa:onan[c e o6racr.sx, He rpe6yroqux yrny6neunoft uareuar[.recxofi noAroroBKr{;

- BOCnrrTaHrre cpeAcTBaMH MaTeMaTI{KrI KyJrbrypbl Jrr,rrIHOCTH, IIOHHMIUT}IS 3HaqI,IMOCTI,I MareMaTHKpr

An HafrHo- TexHl,Iqecroro flpofpecca, orHorrreHr,r, K MareMaruKe KaK K qacrrr o6ueqenoseqecrofi
KyJlbrypbl qepe3 3HaKoMcrBo c I,Icropuefi paanurns MareMaruKu, 3BoJrroqr,reft rraarerraarr,rqecKr.rx upLefi;

B cogepxalrru, pa6oveft nporparraMbr npeAnonaraerc, peanr{3oBarb KoMrrereHTHocrl{, JI}rrIHocrHo-
opl{eHTl,IposaHHrrfi I,r AerreJrbHocrr,r [o.e(oAbr, Koropbre olpeAeJurror 3agaqn o6yvenun:

- npno6pereHne cHauuft u yrrenuft gna HcrroJrb3oBaHr.r.ff B [paKTuqecrofi AesreJrbHocrr,r ll
noBceAHeBnofi xnsuu ;

- oBJraAeHue cnocooaMrr no3HaBareffiHofi, unQopuaqlroHHo-KoMMyHHKarr,rBnoft n pe$nercranuofi
AerTenbHocTI,I;

- ocBoeHrre [o3HaBaTeJIrUoft, UUoOprraaquoHHo-KoMMyHr,rKaTr.rBHofi, pe(plexcHsHofi xorr,ruerenqufi.

A tarxe ocBoeHue o6qerymrypHofi, nparTr.rqecrofi uareuaruqecroft, coqpraJrbHo-lu.urocruoft
KoMnereHrlnfi , roroprre [peAnoJrararor cneAyroilIze KoMnereHTHocr[r:

-o6qexy;rrrypHafl KoMnererrruocrb :

- QoprraupoBaHl{e upegcraurenufi o6 H.ueflx H MeroAax MareMarr.rxr.r, o MareMarr{Ke KaK

yH[BepcaJrbHoM r3brKe HayKr,r, cpeAcrBe MoAenr.rpoBarrz.f,.f,BreHuft n npoqeccon;

- SoprvrupoBarrue noHrrMarruq, qro reoMerp[rrecKr.re QoprrarruBrcrorc, ureufiigupoBturHbrM]r
o6pasarvru peaJrbHhrx o6rexron ;

- [pal(TllqecKafl MaTeMaTIIrIecKafl KoMIIeTeHTHOCTb:

- oBnaAeHI{e g3brKoM MareMarI,IKu n yctrofi u [lrcbMeHnofi Qoprrae, MareMarHqecKHMI,I 3HaHI,lf,MH r,r

yMeHHgMlI, neo6xogrnMbruI,I AJu rr3freHlrg IrIKoJIbHbrx ecrecrBeHHoHafrHbrx A[rcq[[nI,IH;

- OBJIaAeHI'Ie [paKTHqeCK]IMI,I H€IBbIK€IMLI HCnOJIb3OBaHus reoMeTpuqecKux I,IHCl.pyl!(eHTOB An.f,
uso6paxeurr Snryp, Haxox.{eHr,rfl r,rx

- coqIIaJIbHo-JIIITIHOCTHaq KOM[eTeHTHOCTb :



- pa3BI,rTUe JIOTUqeCKOTO MbrrtrJreHlr.f,,

Boo6poI(eHr{r, uHT]r,1IrJiLru, Heo6xoA[MhD( Nrfl
AeqTenbHocTr,r;

irJrropr.rTMr,rqecKoft KynbTypbr, [pocTpaHcTBeHHoro
npoAonxeHr{, o6pa3oBaH[f, kr caMocTo.f,TeJrbHofi

- QopuupoBaHl,Ie ylueHl,rfl rrpoBoAr.rrb apryr!{eHTarl}rro cBoero nu6opa HJrr,r xoAa perneHr.rfl 3aAaqn;

- BOCnI,ITaHHe CpeACTBaMr,r MaTeMar[Kr.r Kynbrypbr Jrr,rqHocTr,r, qepe3 3HaKoMcTBo c ucropuefi
pa3Br.rrr,r, MareMarr,rKr,r, 3BoJrlorluefi uareuaruqecKr,rx ulefi..

Pa6o.ra, [porpaMMa KoHKpern3r,rpyer coAepxauue npeAMerHbrx reM o6pa:onateJrbHoro criurAapr4
Aaer pac[peAeJIeHLIe yre6urx qacoB rlo pa3AeJraM Kypca I{ nocneAoBareJrbHocrb r.r3freHrl, reM H paBAenoB
yre6noro [peAMera c fleroM MexrrpeAMerHbrx r,r BHyrp]rlpeAMerHbx cnaaefi, noruKr,r yre6noro rrpoI1ecca,
Bo3pacrHbrx oco6ensocrefi. u xrrcHeHHoro oflbrra frarq[xcs ocyxleHHrrx.

Cornacuo (De4epa;rrHonay 6asucuoMy yue6nonry nJraHy pa6ovax nporpuuMa paccqr.rrarra na 388
yre6nrx qacoB I,I3 pacqera 4 \aca MareMarr.rrr4 B HeAeJrro (10 ruacc -2 \aca B HeAeJrro - alre6pa u Haquta
amufi434 u l qacBHeAeJIroreoMerpuu; 1l xnacc -2,racaBHeAeJrro-anre6par{HaqaJra, n2,tacaBHeAeJrro
reoMerpl{u; l2 rlacc-2 \aca B HeAenro - arre6pa u HatraJra aHaJrr.r3a u2,aacaB HeAeJrro - reorvrerprara,)

B rour qlrc.lre AJrfl npoBeAeHrrfl:

Kourpolrurx pa6or- 36 yre6nrx qacoB;

3aqetHrrx pa6or - 30 yre6nbrx tracoB;
flpoexrnoft AerreJrbnoctu -I2 yre6nrx tracoB;

I,Iccle4onarelrcrofi AerreJrbHo c'rlz - I 2 yre6nrrx qacoB ;

BxoAxlqyro AHarHocrHKy, [poMexyroqHbre KoHTponbHhre pa6oru u rrroroByro Ar,rarHocrr{Ky
fipeAuoJlaraercfl npoBoALITb B Br{,qe pa3HoypoBHeBbx recroBbrx saAaHnfi. C yr€rorr,r ypoanenofi cnequQuxlr
KJIaccoB BblcrpoeHa cHcreMa yre6nrx 3auxrufi, clpoeKTr.rpoBaHbr rleJrr,r, 34Aaqr{, o)Kr,rAaeMbre pe3yJrbrarbr
o6yrenue, qro [peAcraBJreHo B cxeMarr,rqecrofi Soprr,re HHxe. MareuarnqecKoe o6pasonaune n ocnosHoft
IrrKoJIe cKJla,qblBaerct r{3 cneAyrorqux coAepxareJrbHbD( KoMloHeHTon: apu$uer[rKa; alre6pa r,r Haqana
MareMarl,IqecKoro aHaJII,I3a; reoMerpr,rr; gneMeHTbr rona6uuaroprrKlr, Teoprur BeporrHocrefi, crarucrnnfi il
JIO|[IKI4. B csoefi coBoKyIrHocrI.I oHH orprDrtrror 6oratrrfi onbrr o6yreuua MareMarr.rKe s Hflrrrofi crpaHe,
frl{TblBtuor coBpeMeHHbIe reHAeHrIr{[ oreqecrBeHnofi u sapy6exHofi umonrr ]r [o3BoJrrror peaJrr{3oBarb
nocraBJIeHHbIe [epeA IrIKoJrbHbrM o6paroraHueu qenu ua nn(popMaur,roHHo €urou u upaxTuqecKu
3HaqI,IMoM Marep[ane. 3ru coAepxareJrbHbre KoMnoHeHTbr pa3BHBanr,rcb Ha rlporsxeHuu Bcex Jrer
o6yreunr, oH[I ecrecrBeHHbru o6pasorra nepe[nerarorcr r,r B3ar.rMo.qeficrnyrcr n yre6urx Kypcix.

flpn I{3freHI,I[ Kypca MareMarr.rKr.r s 10-12 KJraccix npoAoJrxilrorcfl u [oJrfraror prrBlrrrre
coAepxareJrbHhle fifl4ldkrvl: <<Anee6pa>, <<@ynx4uuD, <Vpaenenun u HepaoefucmaaD, <[eotnempun>,
<Hartata MameJwamuqecnoeo aHanu3aDr> Beponmnocmb u cmamucmuxa, pafloma c daunouwut>

Oco6eusocrr opftuILI3arII.IH yre6uoro flpoqecca ro AaHHoMy Kypcy cBs3aHHa c oco6rru
KoHTrrHreHrorra o6yrarou1l{xcfl, y HrIx: mr6o ugnaqaJlbHo cla6rre 3HaHr,rr, ill6o sHa.rurelsurrfi [epep6rB B

o6yreuun. Tax KaK o6yraroque IrrKoJrbr B 3HaqlrreJrbHoM 6olrurr,rncrne Milrro EoAroroBJreHhr K
c[creMarl,IqecroMy I,I3yqeHuIo MareMarl,IqecK]rx AI{cqunnI4H r,r y MHorI.Ix I,I3 Hr,Ix lrMelotcs 6omrrrr,re
npo6eru B 3uaHrrf,x, [oJrfreHHbrx pzuree, To npu r,r3] reHr,rrr HoBoro Marepr,rana uu tpe6yercr 3Haql{TeJIbHoe
BpeM, Anq ero 3aKpenneHus. B cBr3I{ c STrrM nporpaMMa IIo MareMarr,rKe cocraBJreHa raK, qro6rr Aarr
Bo3MoxHocrb KoMneHcl{poBarb He3Harrne npofi4euuoro paHee Marepuana r.r o6rerq[Tb u3yqeHne HoBoro.
OcnosHofi saAa.refi rroBTopeHr.rs. flBrrsercs. [p[rBeAeHr,re B cr{creMy rroJr}rqeHubrx 3HaHrrfi. CosAaHHe nomrofi
KaprLIHbI upofi4euuoro Marepl{ana noMoraer o6yrarorqeMyc, ,cHee Br.rAerb rlenb u pe3yJrbrarhr o6yrennr,
a raKxe npo6enu B cBoLIx 3HaHI,Irx. OcnosHas poJrb B opraHr,r3arluz yre6uoro fipoqecca orBo.qurcs



pelrreHl{Io 3araq, qro cJryxr.rr ueJrbro r.r cpeAcrBoM o6yqeHufl r.r MareMarr,rqecKoro prcBr.rrr{r. Oprauusaqnx
arSQepeHql'IpoBzulHoro uo46opa 3aAaq cuoco6crnyer HopManrmarlru Harpy3KH o6yrarorquxcx,
o6ecneqilsaer I,Ix uocvlruofi pa6orofi r.r (poprraupyer ronoxrrreJrbHoe orHorrreHr{e x yre6e. OcxosHrnr
ycnoBrleM flpaBHnbHoft opranuaaquu yre6noro [poqecca flBrrsercfl. ero reHepaJrr,r3arlu, u nu6op frr,rreneM
pallHoHanbnofi cucreubl MeroAoB u npueuon o6yrennr. Ocsonuas 3a,qatra n pa6orc frr4Tenfl - Hafrlrrb
o6yrarorqrxca pa6orarb rlo o6pasqy, T. e. BhrrroJrn.f,Tb pa3nrrqHbre npeo6pasoBarr[, rro anrop[TM€tM,
cxeMaM H T. fr., c HcrroJrb3oBaHr,reM c[paBoqHofi nureparypu.

B pauxax yra3aHHbx coAepxareJrbHbrx rrw:auit perrriuorc, cneAyrorrlue sadaqu:
- cI'IcreMarI'I3aIIus cne4enr.Ifi o qIacnix; Lr3f{eHr.re HoBbrx Br.rAoB rrr{cJroBhx Bbrpa:reHuft u Qoprvryn;

coBeplrleHcrBoBallfie flpaKTuqecKr,rx HaBhrKoB vt BhrrrucJruTelruoft Kynbrypbr, pacrrrupeHr{e Lt

coBeplrleHcrBoBarrre alre6pauuecKoro aflflapara, cQoplanpoBaHHoro s ocHosHofi rrr1oJre, h ero
NPI,IMEHEHI,IE K PEIIIEHI,IIO MATEMATI{qECKUX [I HEMATCMAT}IqCCKI{X 3AAAII;

- pacru}IpeHl'Ie H cI,IcreMarI{3aIIH, o6qprx cneAenzfi o Qynrqurx, [oloJrHeH[re KJracca r,r3] raeMbrx
Qyurqnfi, I4JrJIIocrpaqlL mrlporrr rrprrMeHeHr{rr Synxuufi AJr-s orrlrcauu, yt [r31,.reHg, peaJrbHbD(
sanucr,Irraoctefi;

- H3freHI'Ie csoftcrn [pocrpaHcrBeHHbrx rer, SopuupoBrurue yt![eur{fl [plrMeHrrb fionf{eHHbre
3HaHHS An pe[reHr.rc flpaKTr.rqecKr{x 3aAaq;

-coBepIIreHcrBoBaHI,Ie HHTeJIJIeKTyaJrbHbrx u peqeBhrx yuennfi nyreM 9fi61arrlengg MareMarr,rqecKoro
s3blKa, pa3BIlTI{' norEqecKoro MbIIIIJIeH}IX ;

- 3HaKOMCTBO C OCHOBHbIMII UA9,.MId r.r MeroAitMlr MareMarr,rqecKoro aHaJrlr3a.

zavreuue"*";r#:,:,':;):ffi;:#:#:,7;:T#IffixT:x[;"ffi 
ffi :,uP*,,,,*HayKrr;

cpe.(crBe MoAenLIpoBaHI{r rBJIeHuft u npoqeccon, o6 r,rAeflx r,r MeroAax MareMarr,rKr,r;
o Pazeumue romqecKoro MbrrrrJreHrrr, [pocrpaHcrBeHHoto noo6paxeunx,

afiropurM[Iqecrofi Kynbryprl, Kpl,ITl,rrrHocrrd MbrrrrJreHnfl,Ha ypoBHe, neo6xoAuuoM AJrr o6yrenur n
srrcmefi rrIKoJIe Iro coorBercrByrouefi c[euilanbHocr[r, B 6yayuefi npoQeccuona.nruofi
AesTenbHocTr,r;

. Oenadenue mamawamuqecxwvru snanunptu u vmeuunJwu - ueo6xoAuMbrMrr B
[oBceAHeBuoft xugnvt, AIts, LI3freHLL IrrroJrbHbx ecrecrBeHHoHafrHbx AHcrI]rrrJr1rH na 6agosoM
ypoBHe, AJLI nonfreuur o6paaoBaHrlfl n o6lacrrx, ne rpe6yroqux yrny6lennofi MareMarr{qecrofi
noAroToBKI,r;
Bocnumauue - cpe,(crBilMl,I MareMartrKr4. KyJrbryphr JIrIqHocrI{: orHorrreHl{e K MareMar[Ke KaK

lIacrI'I o6ueqeuoseqecroft Kynbrypbr: 3HaKoMcrBo c l.rcropr,reft pa3BHTrl, MareMaru1r.r, gsofforueft
MareMarl'IqecKxx uAeit, noHI,IMaHLIr 3HarrI,IMocrH MareMarvtKu Lrrs, o6IqecrseHHoro nporpecca.

Yqe6HHfi npeAMer <Mareuatnxa 10 - l2>> onaDaemcn Ha BbrrrlrcJruTeJrbHbre yr!{eHlry H HaBbrKLr
) Iaul[xcr, non)/.IeHHhle Ha ypoKtx MareMaruKu 7 - 9 KJraccix; Ha 3Hanr.r, )Earrl]rMucs csoficrs ypaaHenufi
u cnoco6oB I'Ix pemeuwit; Ha 3HaHHt r.r yr!{eHr.rfl crpor,rrr rpa$r,rxr; cnoftcrn reoMerpnrrecKr,rx $uryp
[naHrrMeTpI,IH.

Ifou oDzauusauuu yre6uoro npoqecca 6y4er o6ecneqeua nocneAoBareJrbHocrb r,r3rreHgs
yre6uoro MarepHaJla: HoBbIe 3HaHr.rs orr[piuorcr Ha HeAaBHo npofigeuuufi Marepr,r4Jr; o6ecue.reHo
no3TarrHoe pacKpbrr[e reM c rrocneAyroqefi pea.nrasaquefi .

Otln'rue [porpaMMbl or flpnrrrepnofi uporpaMMhr cpeAHero (uonnoro) o6uero o6paronanvs, ilo
MareMarrlKe (6asonrrfi yponeur) cocrollT B cneAylotqeM: H3MeHeHo KoJrr{qecTBo qacoB Ha peaJrr,rsau}rrc
oTAeJrbHbD( pa3AenoB Kypca.

Ocuonnrre rlr[br yre6urrx gansufi:
a ypoK c I'I3yqeHueM HoBoro Marepxiua H 3aKperrJreHueM snaHufi u cuoco6on

AeHCTBI,I}i.

OcuosHHM THrroM ypoKa rBrrercs xoufiuuupoeaunotfi.
Bulrr gansrufi:

o ypoK



o ypoK _ KoHcyJrbTarlr{fl;
O IPAKTI,IqCCKOE 3AII'THC;
. ycTHasu flrrc6MeHHaf, KoHTponbHiur pa6oTa;
. ypoK_3aqeT.

IIpu rayreHr{r{ Kypca rpoBoAr,rrcs2 r,u4a KoHTponr:
mexvwurt - KoHTpoJrb B rrpoqecce H3f{eHr,r, TeMbr;

Qop*tot: ycrurrfi orpoc, Tecrr{poBrlH}re, cilMocro.f,TerbHbre pa6oru;
umozoeuil - KoHTpoJrbnue pa6orbr r.r 3atrer B KoHrIe r,r3}nreHH-fl 3aqerHoro pa3AeJra;

Qopuot ycrHhle il [I{cbMeuHbre 3aqerubre pa6oru rro orAeJrbHbrM TeMaM, co6eceAosanrre,
flpaKTuqecrr.re pa6orrr.

Oopnru ransrnfi:
L ypox
2. rpyunonur KoHcynbrarlr{s

3. saqer

Tnnrr roncylrraqnft
1. Bsrgerenile u nlrKBr.rAarl[x npo6elon B 3HaHrrfi o6yraroqnxcr

2. flolroroBxa K r{3freHHro HoBoro Marepr.rana

3. Pemenrae 3aAatl [paKTr,rqecKoro coAepxaHrrr r,r 3aAarr uoBbrrrreHHoft rpy4uocrn

4. IlogroroBxa K KoHTponbHofi pa6ore

Ooprru rr MeroAbr rrpoBeAeHrrfl 3arrera:

1. Yctno- uH.qr.rBr{AyaJmnrrfi onpoc rto KaprorrKaM-3aAaHufl M

2.Tecr

3. fpynuonoe co6eceAoBarrue

4. flucruennrni sa.rer

5. Ycruo-ur{cbMeHHbrft sa.rer

6. flucrrraenubre orBerbr Ha Bonpocbr

7.

TPEBOBAHVIT KyPOBHIO IIOA|OTOBKI,I y.rarquxcs I0 -I2 xraccos.

(6asonufi yponenr)
B pery;rrrare n3yrreHrrfl MareMarrrKrr yqeHrlr AoJrxeH
rnarr/uonuMarb:
. cyl{ecTBo noHrru, MaTeMaTr,rqecKoro AoKa3aTenbcTBa; flpr.rMepbr AoKa3aTenbcTB;
o cyuecrBo rroHsrlt, anropr{TMa; [pHMepbr anroplrrMoB;
o KaK l4crloilb3ylorct MareMarr,rqecKue ([opuymr, ypaBHeHr{r H HepaBeHcrBa; [pr,rMepbr r{x rrplrMeHeHu,

AJI, pemeHl4fl MaTeMaTHqecKfix U UpaKTHqeCK[X 3aAaq;
o KaJ( MareMarutlecKl,r olpeAeneHHbre Qynrqun Moryr orprcbrBarb peulJrbHbre 3aBr,rclrMocrr{; flpr,rBoAr,rrb

[pr,rMepbr TaKoro on]rctlHr,rf, ;

. KaK notpe6uoctu IIpaKTI,IKI,I upr,rBenr.r MareMarHqecKyro HayKy K neo6xoArarraocrr,r pacmilpe'If.fifr,
IIoH.ffTrI.f, rlllcna;

. Beporrnocfiruft xapaKTep MHorux 3aKoHoMepnocreft oKpyxtuoqero MHpa; rrpHMephr crarlrcruqecKlrx
3aKoHoMepnocrefi r{ BbrBoAoB;

. KaKIIM O6pa-eorra reoMerpl{, Bo3H[rKJra ]r3 [paKT[trecKr{x 3aAarl 3eMneMepl{r; Ilpl{Mephr
reoMerpntlecKr,rx o6rexros Lr yrBepxAenrfi o Hr.rx, BaxHbx Arrs [parffHKlr;

. cMbIcJI I,IAeZIJII,I3aUIII1I, fro3BoJrf,rcrqefi peurarb 3aAaqu pealruofi 4efictrnrenbHocrlr MareMaTI,IqecKI,IMr,r
MeroAzlMr,r, [pr,IMepbl oruu6or, Bo3Hr{KaIouIHx rrp[ HpLearrlrcat\Ltn;



Apr.rQnrernrca

flonucen ytnema (aa npodyxmusaoJu u msopqecKoJu yposH-flx oceoeruua)
. BbIrIoJrHrrb ycrHo apra(luer[qecKr,re Aeficrnus: cJroxeur.re [r BbrrruTaur,re ABy3HaqHbrx quceJr r,r

AecrrltrlHbrx APo6efi c ABW' 3HaKaMr{, yMHoxeHr.re oAHo3HaqHbx qr{ceJr, apu$rraeruvecKr.re
onepaIIHI,I c o6srxHoneHHbIMI,I Apo6rur c oAHo3HarrHbrM 3HaMeHareJreM Lr rrHcJrr4TeneM;

. repexoAllTb or o4uofi Qoprrau 3arlucu qlrceJr r 4pyroft, npeAcraBJrrrb Aecsrr,rqnyro 4po6r B BrrAe
o6rmnoneuuofi n n npocrefiuux cnfrarrx o6rrxsonenHyro B Br,rAe Aecrrl,rvuofi, [porleHTbr 

- 
B B]r.qe

apo6n u 4po6r - 
B BLIAe rlpoueHToB; 3arucbrBars 6olrurue r.r MaJrEre qucra c EcrroJrb3oBaHueM

rlenbrx creuenefi Aecrrrlr;
. BbIIIoJInetr apuSMerLIqecKI,Ie AeficrsE, c paquoHaJrbHhrMH rrr{cJrilMr{, cp{lBHr{Barb parluoHulnbHhre r{

AefictsureJlbHble rrucna; HixoAr,rrb B HecJroxHbrx cnf{affx 3HaqeHEs creuenefi c rleJrhrMr{
[oKa3areJrrMu u ropueft; HtxoAr,rrb 3HaqeHus q]rcJroBbrx nrrpaxeHnfi;

. oKpyrnsrb IIenbIe ql,tcna ll Aecrruqurre 4po6u, HixoAr{Tb npu6rrnxenu, qr,tcer c HeAocrarxoM r,r c
na6rrrrou, BhmorHsrb oIIeHKy qucnoBbrx nrrpaxenufi :

. noJlb3oBaTbc, ocHoBHhIMI,I eAI,IHI,IIIaMLT AJrI,rHbr, MaCCb1 BpeMeHI{, CKOpOCTI{, nJIOIqa,qH, O6renaa;
Bbrpor€Tb 6olee KpylHrre e.qr.rHr.rrlbr qepe3 6olee MeJrKr,re u uao6opor;

. pelxarb reKcroBble 3aAarIlI, BKJrrOqa, 3aAarl[, cBr3aHHhIe c orHorrreHl{eM I,r c llpoflopql{oHaJlbHocrblo
BeJrr{rrr{H, Apo6xrrau r.r nporIeHTilMH;

lrctroJrb3oBarb npno6perelrHble 3HaH[s u yMeHrrfl B nparruvecxofi AeflTeJrbrrocrrr n
noBceAneBHofi xnluu g;rr:
. pe[IeHH, HeCJIOXHbTX [paKTuqecKux pacqeTHbrx 3a.uaq, B ToM rrI,IcJIe c Hclonb3oBaI{EeM rlpu

ueo6xoguuocrr{ c[paBottr{brx MarepLrilJroB, KaJrbKyJrsropa, KoMlbrorepa;
o ycruofi IpHKI,IAKI.I il oIIoHKI,I pe3ynbrara nuuuclenufi; flpoBepKr.r pe3ynbrara BbrrrrcJreHr,rf, c

rrcrroJrb3oBaHr,reM pa3nr,rrrrrbx npxeMoB;
. LIHTeplperaIILIH pe3ynbraroB perrreHu, 3a,qaq c freroM orpaHr,rtreHufi, cu3auHbx c peanbHhrMu

cnofi crnaulr paccMarpr.r B aeMbrx npor1ec coB u twteuuit;

A;lre6pa
,(orxen yMerb:
. cocraBlxrr 6yxneuHble BbIpa:KeHHx n Sopirayrbr tro ycnoBusM 3aAaq; ocyrqecrBn rb B BbrporeHurx r.r

Qoprraynax qucroBble [oAcraHoBKLI I,I BrlttorH.f,Tb coorBercrByroutle BbrrrucJreHr,rr, ocyqecrBrsrb
roAcrarroBKy oAHoro BbIptDI(eHlu B Apyroe; Bbrpaxarb [r3 Qoprvry-rr oAHy rrepeMeHHyro qepe3
OCTTUIbHbIE;

. BhItIoJrHrITb ocHonnrre AeficrBH, co crefleHflMl,I c qenbrMlt IIoKa3areJrf,MH, c MHoroq,JreHaM]I r,I c
anre6panuecKl,IMll Apo6mau; BbrrroJrHsrb pa3noxeHue MHororrJreHoB Ha MHoxr{Tenr{; BhrrroJrHflTr
Tox.qecrBenHrre npeo6paroBaHu.f, parlloHanbHbrx Bblpar(enufi ;

o IIpHMeH.f,Tb cnofictsa apuQrraetnuecKr,rx KBaAparHbx xopnefi N:lr-. BbrrrucJreH]rfl gnaqeHr.rfi u
upeo6pa:onauufi qlrcJroBhx BbrpaKeHr,rfi, co4epxarqrrx KBaAparHbre KopHr,r;

o pelnarr m'Iuefiurre, KBaAparHbIe ypaBHenils. pt parllroHanbHhre ypaBuenus,, cBo.(rr[]rec, K Hr{M,
cI'IcreMBI AByx nl{HefiHrx ypanuenufi LI HecJroxHbre Hen[Hefinrre crlcreMbr;

. peruarr nr,rnefinrre I.I KBaAparHbre HepaBeHcrBa c o4nofi nepeMeHuofi. u ux clrcreMbr;
o peularb reKcroBble 3AAarM aare6pau.recKuM MeroAoM, r{HTepflperr{poBarb [oJry^{eHHblft pesylrrar,

lpoBoArrrb or6op peureHnfi, ucxo.(.f, ns (fopuylupoBKrr 3aAarru;
o Hso6paxarb qucra rorrKitMr,r Ha KoopAunaruofi npauoft;
. olpeAeJlrrb KoopAI{HarhI TOTIKH IJIOCKOCTI,I, CTpor,rrr TOTIKI,T C 3a,qarlHhlMtr KOopAI{HaraMI,I; rao6paxam

MHoxecrBo pemeuufi lnnefisoro HepaBeHcrBa;
. pac[o3HaBarb apu$ueru.recK]Ie ]I reoMerpuqecxr.re [potpeccuu; peurarr 34Aa!r]r c npr,rMeHeHr{eM

$oprraynsr o6qero r{JreHa lr cy]![Mhr HecxoJrbKr.rx trepBbrx rureHoB;

o HtxoArITb 3HaqeHr(r $ynrqnu, :aganuofi Sopnaynofi, ra6rulqefi, rpa$urou ro ee apryN(eHTy; HrxoArrrr
3HarIeHEe apryN(euTa rto 3HatreHr.rrc (pyurquu, sagannoft rpa$urou unr.r ra6mlqefi;

. onpeAersrb csofictsa I|yHTIIEH no ee rpa$uxy; nprMeHsrb rpa(fuuecxue rpeAcraBneHr,rc npu



perxeHr,ru ypaBHeHHfi , cUcTeM, HepaBeHCTB;

. o[rrcbrBarb cBoficrBa r,r3rreHHbx oyHKrlrfi, cTpoHTb Hx !pa(br.rKH;
rlcnoJrb3oBarb [p[o6pereHHble 3HaH[s rr yMeHrrfl B [parcr[rrecKofi AeflTeJrbrrocrrr rr
rroBceAHeBHofi XI|3HII ALf, :

. BbIIIoJIHeHus, pacqeroB no QopMynaM, cocraBrreHns. Qopuryn, BbrptD{(tuoqr{x 3itBr{c[Mocrr,r MexAy
peaJrbHbIMI,I BefiI,ItIuHaMI,I; HixoxIeHLIff HyxHoft (fopuynhr B cflpaBoqHbrx MaTep]rrrJrax;

o MoAenI'IpoBaHI{fl IrpaKTIaqecKI{x cr,rryaquit u ucctrcAoBaHr.r}r rrocrpoeHHbrx MoAenefi c ucuonr3oBtur]reM
arrapara anre6pu;

o oll]IcaHufl, 3aB,ficvltraocrefi MexAy Qusr,Ivecrr,rMr.r Berr,rq[HilMu coorBercrByrorrluMr.r Sopnrynarrav lpil
uccne,(oBaHr,rr{ HecJroxHbrx rrpaKruqecKlrx cnryaqufi ;

. r'rHTep[perarlfiE rpasnron peaJrbHbrx 3aBr,rcr,rMocreft ueNgy Benuqr,rHnMu;

Ha.rara MareMarrrrrecKoro aHaJrH3a
.(orxeH yMerb:
BbrrIlIcJLflTb rIpolI3BoAHbIe I'I [epBoo6parnue 3neMeHTapnrrx $ynrqufi, rcnolr3y, clpaBoqHhre MaTepr{aJrbr;

' LIccJIeAoBarb B npocrefturux cJlfrarx Synxrluu Ha MoHoroHHocrb, HixoAr{Tb uau6onguee vr

HarIMeHbIrIee 3HaqeHne $yHxqnu, crpol,ITb rpaQranr.r MHororrJreHoB r,r 11pocreftgrr4x paqr{oHaJrbHbrx
$ynxqnfi c uc[oJrB3oBaHr.reM arr[apara MareMarr{qecKoro aHaJrr.r3a;

. BbrqI.IcJI.f,Tb B upoctefiurr.Ix cnfrarx nJrorrlaAr.r c [cnonb3oBzrrr]reM nepnoo6pasuoft;
rrcnoJrb3oBarr npno6pereHHble 3HaH[s H yMeHrrfl B rrpalcTrlqecrcoft Aesrerbpocrrr rr nonceguennoft
XII3HII AJI'

' rrc peltreHH, IrpI,IKJIaAHbx 3a,qaq, B ToM rrr,Icne coqr,ranbHo-gKoHoMr{qecKux r{ @usuuecrrax Ha
nau6olrruee H HtMMeHbIrIee 3HatIeHI{g, Ha HixoxAeHue cKopocrr,r H ycxopeHl,If,;

. ar{irJrr,r3a raxSopuaqulr crarlrcrr,rqecKoto xapaxTepa.

Ieorrerpna
.(o;rxcen yMerb:
. tIoJIb3OBaTbC' t3bIKOM reoMeTpr.rlr AJrr o[[caHr.r, npe,(MeToB oKpyxruoqero Mr.rpa;

' paclo3HaBarb Ha qeprexax I{ MoAeJrf,x rrpocrpaHcrBeHHbre Sopurr; coorHocr,rrr rpdxlaepnue o6rerrrr
c ux orrlrcaHnfllr'vr u uso6paxeHl,IgMr,r;

. aHaJr[r3r{poBarb B3ar.rMHOe paclonoxenue o6rexroB B rrpocrpaHcrBe;
o [so6paxarb ocHoBHbIe MHorolpaHHuKH; Bbr[oJrHrrb qeprexu rro ycJroBr,rrM 3a[arr;
. crpouTr npocreftruue ceqeHr{ff ry6a, npa:Mbr, [[paMr.rA6r;
. pelnarb rIJItuILIMerp[qecKue rr npocrefirune crepeoMerpuqecKr.re 3a,qaqu Ha HaxoxAeHue

reoMerplqecKl,rx BeJIr{qr{H (Anr,rn, yrJroB, nlorqageft ) ;
. uc[oJlb3oBarb npu perrleuuu crepeoMerpuqecKux 3aAarr rrJraHr.rMerpnqecKr,re Qartu r4 MeroAbr;
. rrpoBoArrTb AoKa3aTeJIbHbre paccyx.(eHlr.rl B xoAe peureHl.L 3aAarr;
o uso6paxarr reoMerpuqecxue (furypu; BbrnonHflTb qeprexu rro ycnoBlrro 3aAatr; ocyulecrBJrrrb

upeo6paso r;aHufl. $uryp ;
. B upoctefiruux cJrf{arx crpourb ceqeHr.r, }r pa3Beprxa [pocrpaHcrBeuHbD( TeJr;
. IrpoBoAI{TB OIIepaIIHU HAA BeKTOpaMLI, BbrqI{CJrf,Tb AnHHy r.I KOOp,qI,IHarbI BeKTOpa, yron MexAy

BeKTOpiIMH;

. Bbrtlrlcrrrb 3HaqeHI,Ifl reoMerp[qecxr,rx BeJruqr{H (Alrau, yruroB, n.norqaAefi, o6reuon), B ToM rrggne: Ans
yHIoB or 0 Ao 180" onpe4er.srb 3HaqeHr,rfl Tpr.rroHoMerpr.rqecKr,rx Synrqufi no 3aAiurHbrM 3HarreHr{rM
yrnoB; Hrxo.ql{Tb 3HaueHI,Is rpr,rroHoMerplrqecK]rx Synrqrafi no 3HarreHuro oAxofi r.r3 HHx, HixoAr.rrb
croPoHbl, yrJrbr r,I nJIotqaALI TpeyroJrbHr{KoB, AJrHHbr JroM€IHbrx, Ayr oKpyx(Hocrrr, nnorqa4efi ocHoBHbD(
reoMerpr{qecKnx $uryp u $uryp, cocraBJreHnbrx r.r3 Hax;

. pe[Iarb reoMerpl{qecKue 3a,uaqu, o[[pascb Ha H3f{eHurre cnoficrna Quryp u orHorrreHufi rraex4y
HHMLI, [pI'IMeHs, AoloJIHI,ITeJIbHbIe [ocTpoeHux, a-ure6pauqecxrfi r,r Tpr{roHoMerpuqecxNfi annapar,
r{Aer{ cr.rMMeTpr{}r;

' rIpoBoAI'ITb AOKa3areJI6HbIe paccyxIeH[s. rrpl1' perrreHr{r{ 3a^aq, r4crroJrb3y, r{3BecrHhre reopeMbr,



o6napyxunar Bo3MoxHocrI,I p^nrs, t4x rcrroJrb3oB annfr;
Bla,qetr KoMrrereullvtsMvl. yre6no-no:uanaremnofi, rleHHocrHo-opueHTr.rponauHofi, pe$lexcunuofi,

(oMMyHr{Karunuofi , EnQoprraarluoHnofi , coq}rulnbHo-TpyAoBofi .

Cnoco6en [crloJrb3oBarr npuo6pereHnbre 3uanrrfl rr yMeHrrfl B rrpaKTrrrrecxoft AeflTeJrbHocrlr rr
rroBceAHeBnofi xrrnn g-ux :

. otrrcauufl peanbHbx crryaquft Ha s3brKe reoMerpr,r[;
o pacqeroB, BKJrrorruuoulrx npocrefiurue rpr.rroHoMerprlrqecKr're ([oprvrynu;
. perxeHr{r reoMerpr{qecKrrx 3aAaq c EcloJrb3oBaHr,reM TpHroHoMerp}ru;
. petrleHnfl' rrpar'fi4tlecKr{x 3ar{aq, cBr3aHHbx c HaxoxAeHI,IeM reoMerpl{qecKux BeJrr.rqI{H (ucuolrsye

upr neo6xoAr{Mocru cnpaBoqHr,rKr.r u rexHr,rqecxue cpegcrna) ;

o nocrPoenrfi reorraerpuqecKl,IMu [rHcrpyl!{eHTaMu (lunefira, yroJrbH}rK, Ur,rpKyJrb, rpancuoprup);
o 3;reueHTbl JrorltKu, norr6nHaropnnrr, crarrrcrrrKlr rr reopuu nepoarHocreft

,(orxen yMerb:
. fipoBo,ql{Tb HecJroxHble AoKa3areJlbcrBa, nonfrarb npocrefirune cJreAcrBrm r{3 r,BBecrHrrx unrr paHee

nonyqeHHbrx yrnepxgeunfi, oIIeHI{Barb noruqecKyro npaBr.rnrHocrb paccyx4euufi, [c[oJrb3oBarb
[pr,rMepbr An r{Jrnroclparlzl,r H KoHTpnpr,rMepbr An o[poBepxeHH, yrrepxgeHufi;

' rI3BJIeKatr nn([opMallulo, [peAcraBneHHyro n ra6rraqax, Ha ,u{arputMM€x, rpa$uxax; cocrsBJrflTb
ra6ru,rqrr, crpolrrb Ar,rarpaMMbr u rpaQuxr,l ;

' pellarr xona6unaropHble 3aAavu [yreM cucreMarr,rqecxoro nepe6opa Bo3MoxHbD( Bapr,ragToB, a raKxe
c r{cnoJrb3oBaHHeM [paBr.rna yr{HoxeHr,rr;

. Bbrrrr.rcn Tb cpeAHr.re 3HaqeHr{s pe3ynbTaTon u:uepenufi;

' HixoAI{Tb qacrory co6urue, [cnoJlb3y, co6crnennue na6mo4euur a roroBble crarucTr,rqecKue
AaHHhIe;

. HixoAr,rrb BeporrHocru clyrafinrx co6rrrnfi a npocrefirunx cnrrzux
rlctroJrb3oBarr npuo6pereHHble 3naH[fl lr yMeHlrq B npanTrltrecrcofi AesreJrbHocrrr rr noncegHennofi
XII3HII AJI':
t nucrPa\rBald.ufr. aprWeHTaIIuwfipu AoKa3arenbcrne (n Soprrae MoHoJrora r,r 4r,raaora);. pac[o3HaBaHr,rrroruqecKu HeKoppeKTHbx paccyxgenrfi;
. 3arrucl,r MareMarl,rrrecrrrx yrBepxAeHI,tfi, 4ora3arenbcrB;
. aHaJII'I3a peaJIbHbD( lllrcJroBbrx.(aHHbD(, rrpeAcraBneuHbx B Br,rAe.unarpaMM, rpaQuron ra6nuq;

' pemeHl'Lfl [paKTI,ItrecKEx 3aAaq B uonceAnenuofi u upoQeccnoua-nuroft Aef,TeJrbHocrn c
HcIroJIb3oBaHHeM Aeficrnufi c qI{cJIItMr,r, [porIeHToB, AJII{H, nnotq44efi, o6reuon, BpeMeHI{, cropocrl{;

' pemeHux yre6urx u rrpaKTutlecxl{x 3a,qarr, rpe6yrorqnx cucreMarr.rqecxoto nepe6opa BapHaHToB;

' cpaBHeHH, IIraHcoB Hacry[nenux cryrafiHrx co6rrrnfi, oqeuru BeporrHocru cJryqarfiHoro co6rrrus s
npaKTEtrecKr,Ix cr{Tyarl[sx, couocraBJreHl,r' MOAenH C pealrnofi curyaqueft;
. [oHr{MaHVe crarrcrlrlrecKnx yrnepxgeunfi.

Cncrerra KonTpoJrrrpymq[x MareprraJroB :
A;rre6pa rr Harrara aHaJrrr3a (10 rc.rracc)

,(uaruocrutrecKa, pa6ora tro reMe <Anre6pa. 7-9 xraccu (nonropenue)>;

KoHrpolur at palota J\b 1 uo reue <,{efi crBureJrbHbre qucna)

Kourpolruaa pa6ora Ns2 no reue <CreneHHiur $ynrqur>
Kourpolruax pa6ora Jrl!3 no reue <florca3areJrbHzrf, Qyurqna>
Kourponrnae pa6ora ]l1b4 no reue <JlorapuQrrrn.recxar SyHrqux>
Konrporsu at pa6or a J,,lb 5 uo reue < TpuroHoMerpr{qecrr.re $oplaynu>
Konrpomua-e pa6ora J'{b 6 no reue <TpuroHoMerpr.rqecKlre ypaBHeHnr))

llrorosas KoHTpoJIbHae pa6ota Ns 7 uo reue <flonropeHr{e Kypca alre6pu r,r HarraJra aHanr,r3a 10 xlacca>



11 rlacc
Konrpomuax pa6ora JtM uo reMe (ocHoBbr rpr{roHoMerpuu)

Konrpomnax pa6ora Ns2 no reMe (TprrroHoMerpr,rqecKr,re (lopnrynsr>

Konrpomuar pa6ora l',1b3 uo reMe (Tpr{roHoMerprrrecKue (fynxquu>

KonrpomHar pa6ora Jllb 4 uo rerrae <Tpr.rroHoMerprrqecKrre ypaBHeHHr)

Konrpomuax pa6ota Ns5 uo reMe (TpuroHoMerpuqecKue ypaBHeHH, r,r HepaBeHcrBa>

KoHrponruar pa6om N 6 no reMe (gJreMenrrr xou6r{Haropr{Kr.r }r crarracrr,rKr.r, }r reoplls BeposrHocrefi>

Konrpolurar pa6om ){b 7 uo reMe <IlosropeHlre Kypca anre6pu u Haqara alraJrr{3a I 1 xlacca>

12 rc;racc

Konrpolrnar pa6ota Jrlll no reMe ([pou3BoAHarr n ee reouerpn.recrcufi cMbrcJr))

KonrpolrH at pa6ota J,,lb2 uo reMe (repBoo6pasuar u lrHTerpanD

Konrpomnae pa6ora J'{b3 uo reMe (gJreMenrrr rorra6uHaropr.rKr{ r{ crarncrr{Kr{, H Teop[, BeposrHocrefi>

Konrpolruar pa6ora ],{ir4 no reMe (ypaBHeHHc H HepaBeHcrBa c AByr!{f, [epeMeHHhrMH))

Kourpolruax pa6ora l',lb 5 no relae flosropeHrre Kypca anre6pu H HaqaJra aHarrlr3a 10 n 1l xlacca>

Kontpolrua-e pa6ora Jrlb 6 no reMe (r{ToroBoe [oBTopeHr.re Kypca ame6prr fiHaqalrauuriur]r3a 10-12
KJracca)

feorrerpur

(10 rracc)

Kourpomnax pa6ora Nsl no reue <IlapairnenbHocrb rpflMbrx n nlocrocrefi>>

Kourpomuax pa6ora Ns2 uo reMe (flepreHAr.rKyflspHocrb [psMhD( u unocrcocrefi>

KourpolrHax pa6ora Jtlb 3 no reue <MnororparrHr,rKr.r)

Kourpomuax pa6ora Ns 4 no rerrae <Berropbr B [pocrpaucrBe)

I,Itorosa, KoHTponbHar pa6ora J\b 5 no reue <flonropeHue Kypca reoMerprrlr 10 xnacca>

1l rc;racc

Konrpolru as pa6ora Jrlb I no reMe (MHororpaHHrrKH)

KonrponrHar pa6ora Ns2 uo reMe (TeJra H noBepxHocrn BpiuqeHar))

Konrponruar pa6ora l,,lb3 no reue <o6r€Mbr reJr H flnoulaAr.r ux noBepxHocreft>

Konrponruar pa6ora Ns4 no reMe (KoopAuHarbr Ir BerTopbr)

I,Irorosas KoHTponbHa-r pa6ora Ns 5 no reMe <flosropeHr,re Kypca reoMerprru I I uacca>

12 rsracc

Konrpolru as pa6ora J\b 1 no reue <flapairJreJrbHocrb npflMbrx ra nrocxocrefi >

Kourpomuar pa6ora J.lb2 uo rcrrae <flepreHAr.rKyn pHocrl npsMsu< u nnocrocreft>

Konrpo"uruar pa6ora l,,lb3 no reue <MnororpilrHuKlr)

Konrpolruaspa6ota J,,lb4 no reue <Tela u [oBepxHocr[ BparrleHrd, )
Konrpomna.r pa6ora J\! 5 no rcnae <O6r€uu rsr E rJroulaAr{ ux rroBepxHocrefi>

Kourpomuax pa6ora J,,lb 6 no reue <KoopAlrHarbr r,r BexTopbr)

I,Irorosa, KoHTponLHar pa6ora Ns 7 no reMe <flosropeHr,re Kypca reoMerprau l0 -12 KJracca)



Teuaruqecmoe rrJraHrrpoBaHrre

(6asonrrfi yponenr)

Odqeyuednbrc qenu:

rroHr.rMarb neo6xoArauocrb r,rx [poBepKH ;

- co3AaTb ycnoBI,L ArC ylleHu' 
'CHO, 

TOTTHO rr lpttMOTHO BbrpZD(aTb CBOr,r MbrCJrr{ n yCrnOfi n
rrr,rcbMeHHoft r[oprraax ;

- QopuupoBarb yrueHlre uc[oJrb3oBarb pa3nr,rrrHbre ,3brxr,r MareMaruK[r: cronecunfi,
cuMBorrqecKufi , rpa$nuecrnfi ;

- SopuupoBarb yN(eHue cso6oAHo rrepexoAlrrb c oAHoro MareMarlrqecKoro s3brKa na 4pyrofi 4nr
nnffocTparll,Iu, r,rHTepflpeTarlu[, aprweHTarllrr{ H AoKa3aTeJrbcTBa;

- co3Aarb ycJIoBI{f, An IrnoAornopuofi pa6orrr B rpyn[e; yN{enra, caMocrorreJrbHo Morr,rBr,rpoBarrHo
opraHr.r3oBBrBaTb cBoro AeflTeJrbHocTb;

- QoprvrlrpoBarb yl!{eH}re uplrMeHrrb npuo6per€HHbre 3Harr[r kr yr!(eHru B uparru.recrofi
AesrenbHocrLr u [oBceAHeBnofi x<u*rn AJu HccneAoBrrH[r, (rvro.uenrponanrnr) HecJroxHbD( npaKTl,IqecKrrx
cnryaUufi Ha ocHoBe LI3yrreHH6D( (foprrayl u cnoficre rer; Brrrrr,rcJreHu, nJrorqa,{efi norepxnocrefi
rlpocrpaHcrBeHHbD( TeJI lrpt.I pe[IeHI,IE nparTr,rqecrr.rx 3aAatr, c [crroJrb3oBarr]reM npu neo6xoAr,rMocrr.r
CtIpasOqHI{KOB H BbIIIHCJIIIITeJTbHbD( yCrpOft Crn;

- co3Aarb ycnoBl{, IJL HHTerpupoBtur[, n -ur.rrrrfi onbrr uonofi, B ToM rrI,IcJIe caMocro.f,TeJlbHo
non) reHHoft un$oprraaqut.

O6qenpeduemruue qeilu:

- r[oprrar.rpoBaHrle npegcranneuufi o6 upaesx u MeroArx MareMarr{Kr.r; MareMarure KaK

yHI,IBepcanbHoM r3brKe Ha)rKr,r, cpeAcrBe MoAenr,rpoBaJrr{, fl BJreHnft u upoqeccon ;

- oBna,qeHHe ycrHbIM I,I [UCbMeHHbIM MareMarUqeCKUM g3bIKOM, MaTeMaTI,ttIeCKI{MI{ 3HarIHrMH I,I

yI!{eHI,I'MI,I, ueo6xo.U}rMbIMH AIrs I,r3freHr{, ruKoJrbHbD( ecrecrBeHHo-ualrqH6rx Ar{cq}r[JInH, Nt,-
IrpoAonxeHu.a o6paeona[us, u ocBoeHI{, ns6pannofi cllequaJrbHocrl,I Ha coBpeMeHHoM ypoBHe;

- pa3BI,ITI,Ie rotuuecKoro MbrrrrJreHur, turoplrrMraqecrofi Kynbrypbl, [pocrpaucrBeHuoro
noo6paxeHux, MareMarllqecKoro MbrrrrJreHu, u ulaTptfuu, TBoptrecK[x cuoco6nocrefi Ha ypoBHe,
neo6xoAuuoM Ars rrpoAonxeHvtg, vI AJrfl cilMocroflTeJlBHofi 4erremHocrrr s o6ractu MareMarlrKra ra e€
npunoxeHr,rft n 6yayuefi npoQecclroHilJrbHofi Aesrelurocrr{;

- Boc[[ITttH[Ie cpeAcrBaMI,I MareMarr,rKr,r Kynbrypbr rlrrHocru: 3HaKoMcrBo c r{cropueit paznwrux
MareMarI,IKI,I, gsorlo[Hefi MareMarr,rqecKl{x u,leit, [oHr,rMarrue 3HarII,IMocrI{ MareMarI,IKI{ Eng,
o6rqecmenHoro nporpecca.

Marerratuxa: a;rre6pa H HarraJra MareMarlrgecKoro aHaJrrr3a, reoMerp[q

B cootsetcrBtlu c uptlurrofi Kouqenqreft paennrufl MareMarr,rqecroro o6pasonanns n Poccuficrofi
<De4epaquu, MareMarl,IqecKoe o6paronarue pemaer, B qacrHocrr{, cireAyroupre KrroqeBbre 3aAarru:

(lpeAocraBJlrrb KaxAoMy o6yraroqeMyc, Bo3MoxHocrb Aocrr.rxenx, ypoBHs MareMaruqecxr,rx 3Hanufi,
ueo6xoArauoro AJu Aaarnefiruefi ycneuruofl Nr.rsHr.r s o6qecrBe);

<o6ecnewrnatr neo6xoAuMoe crpaHe qr,rcro BbrrrycKHlrxoB, MareMarr{qecKar [oAroroBKa Koropbx
AocraroqHa NU npoAonxeHl{, o6pa:onaHux B pa3ruqHhrx HanpaBneH}rrx H Ar:tr. nparrn.recrofi
Aesreflrnocru, BKJIIoqag [pe[oAaBaHue MareMarr{Ku, MareMarl,rqecrile HccJleAoBarrux, pa6ory n c(}epe
nn(f oprvraqlroHHbD( TexHonorufi n ap. > ;

(B ocHoBHou o6qeu H cpeAHeM o6Iqervr o6pasonanun neo6xoAr{Mo [peAycMorperb [oAroroBxy
o6yraroqnxc, B coorBercrBtrr c ux 3aupocirMr.r K ypoBnro rroAroroBKlr n c([epe MareMarr.rqecroro
o6paaonaur,rx>.



CootnerctBeHHo, Bbl.qenslorcr rplr HanpaBneHur rpe6onannfi x pe3yJrbraraM MareMarr,rqecxoro
o6pasonanux:

1) npaKTlIKo-opI{eHTHpoBaHHoe MareMarr,rrrecxoe o6paronanue (uareiraaruKa Arc xr.rsnu);
2) MareMarHK a Ails HcrroJrb3oB aHilfl, B upotf eccul,r;
3) TBopvecKoe Hanp€IBneHHe, Ha Koropoe HarleJreHbr re o6yrarorquecr, Koroprre nnanlrpyror

3aH[Marbc, tnopvecrofi u rccneAoBaremcxofi pa6orofi B o6lacru MareMarr,rKr{, Qnsuxu,
gKoHoMlIKlr pr Apyrux o6lacrxx.
3rn naupanneHl,lf, peanll3ylorc.f, B AByx 6roxax rpe6onanrfi x pesynrTaraM MareMarr,rtrecKoro

o6pasonanua.
Ha 6asosor\d ypoBHe:

BuuycrnuK HayrrrlTcs s 10-12-M KJraccax: AJr, [clonb3oBaH]r, B [oBceAHennofi xugnu u o6ecueqeHr,r.f,
Bo3MoxHocrI,I ycneluHoro rrpoAolrxeun.s o6paaonaurr.f, rro c[eqr{aJrbHocrsM, He cBfl3aHHbrM c [pHKJr4AHbrM
}ICIIOJIb3OBAHI,IEM MATEMATHKI,I.

Brmycxnnx noJryq[T Bo3Molrcuocrb Hayrrrrrbcs n 10-12-rra KJraccrx: AJrfl pa3B]rrrrr MbrtIrneutrs.,
Hc[onb3oBaHI'L B nonceguenuofi X]I3HI,I kr o6ecne.{eHac Bo3MoxHocrI,I yclellrHoro npoAonxeHr,r,
o6pasonauut tto cleIIHaJIbHocrflM, He cBr3aHHbM c npI{KJIaAHbIM I{crroJrb3oBarrgeM MareMarI,rKH.

B cooreercrBun c Oe4epaabHhrM 3aKoHoM <06 o6pasoBaHrrr.r s PO) (cr.12 n. 7) opraru,r3arluu,
ocylqecrBnrlolllue o6pasonarenbHylo AerreJlbHocrb, pealu3yror 9Tr.r rpe6onannx n o6pasoBareJrbuoM
npoqecce c freroM Hacroxtqefi npznaepuofi ocnonnofi o6pasoaareluroft [polpzrMMbr KaK Ha ocHoBe
yre6no-ueroAuqecKux KoM[JIeKToB coorBercrByroqero ypoBHr, BxoArrqux s @eAepalrHrrfi flepeqeHb
Munuctepctna o6paroBulHus LI HayKlI Poccnficrofi @e4epaulrlr, TaK rr c Bo3MoxHbrM r{crroJrb3oBarrueM
I{HbD( I'IcrouHHKor yre6noft nn(poprraaqnu (yre6uo-MeroAr.rqecrue uoco6ur, o6pa:oBareJrbHbre [opranbr r.r

cafirrr r,r Ap.)
I{enrt ocBoeHl,Ifl rrpolpaMMbl 6asonoro ypoBHs - o6ecue.reHrae Bo3Moxnocrr{ r.rcloJrb3oBarr[fl

MareMarI'IqecKI'Ix sHaHHft u yueuuft B rroBceAHesHofi xr,r3Hu Lr Bo3MoxHocrr.r yclerrrHoro rrpoAonxeHu,
o6pasonanu, tto cttequilJlbHocrsM, He cBr3iurHbrM c npHKnaAHbM rrcloJrb3oBaH[reM MareMarr.rrcLr.

flporparranaa rro MareMarI,IKe Ha 6asosoM ypoBHe npeAHaHarreHa AJrs o6yraroquxcr cpe4nefi
ITIKoJIbI, He I'IcubrrbIBIIBIrrI{x cepbe3Hhrx 3arpyAHeHnit ua lpeAhrlyqero ypoBHs o6yrenur.

O6yraroquece, ocylqecrBn IouIEe o6yrenne Ha 6arosor'r ypoBHe, AoJrxHbr ocBor{Tb o6ruue
MareMarLIqecKI,Ie yl!{eHHr, neo6xoAr,rrr,rbre .4nf, x}r3Hl,r B coBpeMeHHoM o6Iqecrne; BMecre c reM oHr,r
Ilonfluuor Bo3MoxHocrb I,I3frHTb npeAMer uy6xe, c reM rro6rr e AanrnefirrreM npr,r neo6xoglluocrn
Ll3y-rarb MareMarr,rKy p.:'ls upolpeccuoHilJrbHoro rrplrMeHeHrrfl .

flpnuepnue nporpaMMbl coAepxar cpaBHr,rreJrbHo nonrrfi AItfl poccnficxofi rrrroJrbr pa3Aen
<Bepoarnocrb ll crarucrllKa>. K atouy pa3AeJry orHocsrc, TaKxe cBeAeHr{fl [r3 Jrorr{K}r, rou6unaropr4tlr u
Teopl{u rpaQoe, 3Hatl[TerbHo Bapbl{pyroug,rec, B 3aBr,rcr.rMocrr,r or r[rrra lporpaMMhr.

Bo scex [p]IMepHhD( [porpaMMax 6onrruoe BHLrMulHr.re yAercercs rrpaJ(Tr{Ko-op}reuTupoBaHHhrM
3aAaqaM. OAua I{3 ocHoBHbx rlereft, Koropyro pa:pa6orur{Kn crutBr{Jru nepeA co6oft, - co3Aarb rrpr.rMepnbre
npolptlMMbl, rAe ecrb Mecro [puMeHeHI,IIo MareMarl{tlec(Hx sHaHIafi B xr{3HI,I.

flpn uayreHI,II,I MareMarI{K[I 6omuroe BHr,rMzrr{He yAen erc, prBBlrrr.rrc KoMMyHr,rKarr{BHbrx yruennfi
($oprvrylupoBarb, apryt!{eHTllpoBarb I{ KpuTr,rronaru), QoprrauponaHuro ocHoB Jror[t{ecKoro Mbrrlnenus B
qacrpl [poBepKI,I ucrLIHHocrLI [r JroxHocru yrBepxgeHufi, [ocrpoeHr{, rrpuMepoB r.r KoHTplpHMepoB,
qefloqeK ytBepx,qeHLrft, SopuynplpoBKl.{ orprqannfi, a raKxe neo6xo4urr,rbrx H .qocrarolrHhD( yclooufi. B
3aBI'IcI'IMocr[ or ypoBHs IrporpaMMhr 6omrue r.rJrLr MeHbrrre BHr,rMaHr{fl y1enaercs yN{enr{ro pa6oram uo
anropurMy, MeroAaM IIoucKa anropr.rTMa vr o[peAeneHr.rrc fpaHr4rl [pHMeHr{MOCTLT anropr,rrMoB.
Tpe6onauux, cQopuynupoBaHHble B pa3Aene <feouerpur>, n 6oJrrruefi creneHr,r orHocsrcfl K pa3Br{Tr,rrc
npocrpaHcrBeHHbD( npe4craueuufi Lr rpa$uvecxux MeroAoB, treM K @opualruouy oil?rcarruro
crepeoMerpr,rqecKr.rx $arcron.

Barosrrfi ypoBeHE

A;rre6pa lt Harrafla aHaJrrr3a



flonropenue. Peruenue 3aAaq c uclonb3oBaHueM cBoficrB qI,IceJI I{ cucreM cql,Icreut,rs, AeJrr,IMocrI,I,
Aonefi u vacrefi, [poIIeHToB, rrao4yleft qucer. Penrenue 3aAarr c ucrroJrb3oBaHl{eM cnoficts creneuefi u
ropHefi, MHoroq,JIeHon, upeo6pagosaHr,rfi MHororureHon u 4po6uo-paqlroHanbHbx nupaxeuufi.

Peruenue 3a,(atl c [ctIoJIb3oBaHI,reM rpa4ycnofi Mepbr yrna. Mo4ynb qlrcJra tl ero cnoftcrsa.
Peruenue 3a,Aaq Ha ABI,IxeHLIe ta coBMecrHyro pa6ory c rroMorrlBro nunefinhD( r{ KBaAparHbrx

ypanuenufi u I{x c]Icrerra. Peruenple 3aAaq c [oMorrlbro rrucJroBbrx HepaBeHcrB H cr,rcreM HepaBeHcrs c oAHofi
nepeMeHHofi , c upnueHeHr{eM nso6paxerus q}rcJroBbx rrpoMexyrKoB.

Perrenne 3aAarl c I,IcloJIb3oBaHLreM qr.rcJroBbrx Qynxqnfi u ux rpaQuxos. I4cnorb3oBaHr.re csoficrs u
rpa$uxon mnuefturx H KBaAparuqHbrx (pymquft, o6parnofi nporopqroHaJrbHocrr{ r,r ([ynxquu y=Jx.
fpa$uvecroe perreHr.re ypaBHeHr,rfi u Hepanencrn.

Tpuronouerp[qecKarl oKpyxHocrs, paduaruuca l4epa yzta. Cunyc, Kocr.rHyc, TaHreHc, KomaHzeHc
[pol'I3BonbHoro yrJla. OcnosHoe rpuroHoMerpuqecKoe roxlecrBo u cJreAcrBr{, [r3 Hero. 3na.reHlrs

TpuroHoMerpuqecKux Qyuxuufi AJu yuroB 0o, 30o, 45o, 60o, 90o, 1g0", 270o. e,:,!,+,: paA).
6 43 2

(Dopuyaat cJto)rceHun mpuzoHoilempuuecKux Qyurcquil, Qopuyttut npueedeuun, Qopuynu deoilruozo
ap?yL|eHma..

Hynn Qyuxqun, flpoMexyrKu 3HaKo[ocrorHcrBa, MoHoroHHoc'rr. Han6oJrbrrree I,r HiuMeHbrrree
3HaqeHI'Ie QyHrqur'r. flepuo4llvecKl,Ie (fyuxquu. geruocrr r,r HeqerHocrr Qynrquit. Cnocrcuute Qyuxtluu.

TpuronouerpuqecK[e Qynrquu y=cosx,y=sinx,y=tgx. @yurcqun y=ctgfi. Csoftctna vt

rpaQurr,r rpr{roHoMerprtrecKux Qynrquft .

Apxxocr,rnyc, apKcr{Hyc, apKTaHregc trucra. Aprcrcomauzeuc qucra. Ilpocrefirrue
Tpr,rroHoMerpr,rtrecxr,re ypaBHeHlrr. Peureuue rpr.rroHoMerpr.rtrecrr,rx ypanuennfi.

Odpamnue mpuzoHo.n4empuuecKue Qtyurctquu, ux ceoilcmea u zpaQurcu. Peweuue npocmeilwux
mpu? oH oJile mpuq e cKux H e pas eH cms.

Creuenr c AefictsHTeJIbHbIM troxa3areJreM, csoficrsa creneHr,r. flpocreftmue [oKa3areJrbHbre
ypaBHeHr{fl r,r HepaBeHcrsa. floxa3areJrbHafl oyHrcrlur n ee csoficrna u rpa$ur.

JlorapuQrra qI{cJIa, csofictsa rorapuQrraa. ,{ecxruunufi norapr([u. Vucno e. Hamypanauani
rceapuSu. flpeo6pasoB€trlue noraprsulErlecrrrx nsrpaxeuuft. JlorapnsrraurrecKr,re ypaBHeHr{fl Lt

HepaBeHcrna. JlorapuQuuvecrcar Qynrqm il ee csoficrBa r,r rpa$ur.
Crenenna-f, Qyurqur E ee csoficrna u rpaQm. I4ppaqlronanbHrre ypaBHeuru.
Memod uHmepncuoe dnn peweHun Hepa*eHcmr.
Ilpeo6pannaHun zpaQurcoo Qyurcyuir: cdeuz edora rcoopduuamuotx oceil, pacmflilceHue u cucamue,

ompoJrceHue omHocumeflbHo rcoopduuamnutx oceil. fpaQuuecrcue uemodu perueHun ypaeueuuil u
Hepa4eHcme. Perueuue ypaeuenufr u HepaneHcme, codepcrcat4ux nepeiieHHyto nod suarcou uodynn.

Cucmeuu noKcBamerbHbtx, aozapuQuuqecKux u uppaquoHcubHbtx ypaeueuuil. Cucmeuut
no Ka3 ame tbHbtx, n o z apuQauq e c Kwc H e p a6 e H c ms.

BsauMuo o6pamuarc Qynrctpu. fpaQurcu $au^4Ho o1pamuux $ynrcquil.
Vpaeu euun, c ucme rttbt yp aeu euuit c napatve mpow.
flporsno4nar Oyr*uru B roqKe. Kacaremna-f, K rpaQuxy (fynrqnu. feouerpuuecrrfi u

Su:uuecrufi cMEIcJI nporsnoluofi. flponano4nrre sneMeHTapHhrx rDyrxqrf. Ilpaeuta
duQQepenqupo6aHur.

Bmopaa npoutooduafl, ee zeoi4emputecrcuil u Qutuvecxuti cuarcn.
flonstre o HenpepbIBHbD( Qynrrlr.rf,x. Toqrcu srcrpeMrya (rraarcuMrya u rraunuuyua).

HccleAonan[Ie gJIeMeHTapHbrx Qynrrlrf Ha roqrr,r gKcrpeMry4 uau6oruree 14 HrgMeHbrrree 3Harregr,re c
roMolrlblo upollsno4Hofi. Ilocmpoeuue zpaQurcoe Qynrcquil c no6ot4bto npouseoduatx. IlpruueHeHue
npouseoduoil npu peuteHuu sadau.

flepnoo6pasua* Ilepeoo1pasuarc ?nel4eHmopuatx Qyurcquil. Ilnot4ada rcpueoauueiluoil mpaneLpu.
(Dopuyta Hunmoua-Jleilfinuqa. Onpedeneuruutil uumezpan. BaruucfleHue ruouqadeil nnocKtDc Quzyp u
o6teuoe met 6pqt4eHun c noMot4bto uHmezpcua.



feouerpue
flonropeHue. Peruenue 3aAarr c nprrMeHeHr.reM cnoftcts Srryp Ha IrJIocKocrI.I. 3aAa.ru Ha

.uoxa3arenbcrBo r{ ilocrpoeHr.re KoHTplpHMepoB. IrlcnomgonaHr,re B 3aAaqtx upoctefimlEx roruqecKllx
lrpaBl,rn. Peruenue 3a,qaq c ucloJrb3oBaH[eM TeopeM o rpeyronbHl{Kax, coorHomeHIafi e npauoytoJlbHbx
TpeyroJrbHr4KEx, Sarron, cBr3aHHhrx c rrerhrpexyronlHr{KaMu. Pemenne 3a,uau c ucloJIb3oBaHHeM Qarron,
cBfl3aHHbx c oKpyxHocrsM[. Peurenue 3aAaq Ha H3MepeHI,Is Ha [JrocKocru, Bbrqr,IcJIeHrIe ArI{H H

nloula,uefi. Perueuue eadaq c noJjtoulbto 6eKmopo6 u rcoopduuam.

HarrcAHafl crepeoMerpnr. @urypbr r,r ux uso6paxennr (xy6, rrHpaMHAa, uprsrraa). Ocuoauorc

noHnmufl cmepeoilempuu u ux ceoficmea. Ce.{eH[s xy6au rerpa3Apa.
Touxa, upsMarr lr nJrocxocrb B npocrpaHcrBe, aKcrloMbr crepeoMerpvwt v. cneAcrBI,L I,I3 HrIx.

Bsaul,ruoe pacnoJroxeHr,re [prMbrx r,r flJrocKocrefi n npocrpaHcrBe. flapa-nlenrHocrb [psMhrx n unocrocrefi
B rpocrpancree. Hso6por(eHr.re upocrefiurrx npocrpaHcrBeHHbrx Qr.yp Ha [JIocKocrI,I.

Paccrosnr,r, Mex,{y ([uryparran B npocrpaHcrBe.
Yurr B rrpocrptu{crne. flepueHAl,IKynspHocrb npsMlrx pr nlocxocrefi.
flpoexqur tfurypu Ha nJrocKocrs. flpusHaKu nepneHAr.IKyn pHocrrl nprMbrx LI rlJrocKoc'refi e

rrpocrpaHcrae. TeopeMa o rpex nepIIeHAI.IKyn pax.
MuororpauHr{Kr{. flapalnelem,rne,q. Csoficrsa [psMoyronbHoro napaJlneneruIneAa. Teopervra

Ila$aropa B [pocrpancrne. flpusMa pr nprpaMnga. flpanuJlbHtul rHpaMI{Aa rI npaBI,IJIbHa, nprl3Ma. flp.rr"rax

nlrpurMr.rAa. 3neuenrrr npLr3MbI I,I nI{paMI{AbL

Tela npaueHu.f,: qr,rnr,rHAp, KoHyc, cQepa n uap. OurosuHe csoftcrsa nprMoro KpyroBoro

rlr{Jrr,rHApa, ilprMoro KpyroBoro KoHyca. I,Iro6paxen}re reJI Bparr{eHI,L Ha [JIocKocrI,I.

flpe4craueuxe o6 ycetreHHoM KoHyce, ceqeHr.rs KoHyca (uapa;uemnoe ocHoBarrltrc Ia flpoxoArlqee
qepe3 nepnruny), cerreHus rlunlrHApa (napannelrHo r,r repreHAlaKyJrflpno ocn), cetleul{q uapa. Pa:neprra
qunr,rHApa H KoHyca.

flpocrefiurue rou6uuarlnn MHororpiHHlKoB tr reJr BparrIeHI,Is MexAy co6ofi. BrrqucJIeHI'Ie

oJreMeHToB npocrpimcrBeHHbx $uryp (pe6pa, AI.IaroHaJII.I, yusr).
flnoqaar [oBepxHocrlr upanrurnofi rrupaMrAbl Lr npruofi upI{3MbI. flnoIqaAs roBepxHocrl{

nprMoro KpyfoBoro qEnI.IHApa, flpflMoro KpyroBoro KoHyca ]I uapa.
flon.srue o6 o6reue. O6reu ru{pruuAbr H KoHyca, rprr3Mhl }I IIHJTI.IHApa. O6reIvr Ilrapa.

floAo6uue reJra B [pocrpaHcrse. CoorHorrreHr.r.f, MexAy nJIoIrIaArMH floBepxHocreft u o6teuauu
noAo6urm rel.

.{nuxenrar B flpocrparrcrBe: napallelsnrrfi [epeHoc, IIeHTpanbHas cllMMerpl{r, cI{MMerpI4,

orHocr.rreJrbHo nJrocxocrrr, noBopor. Cnoficrna Anuxenufi. flpzuenenl,re ABl,IxeHuilnpn pe[eHI{I{ 3aAaq.

Berropu r{ KoopAr.rHarbr B rrpocrpaHcrne. Cyuua BeKTopoB, )rMHoxeHI,Ie BeKTopa Ha rlrlcJlo, yroJl

Mex,(y BeKToptur,r. KouluueapHbre r.r KoMnJraHapHbIe BeKTopbI. Cxalrpuoe [poH3BeAeHI,Ie BeKTopoB.

Teopeua o pa3Jroxeuur,r BeKTopa rro rpeM HeKoMnJraHapHbIM BeKTopitM. CxalrpHoe [poI{3BeAeHLre

BeKTopoB B KoopA[rHa:rax. flprarraeHeHr{e BeKTopoB npu pelneHvlu 3a4aq Ha HtxoxAeHne paccrolHufi, AJIHH,

lnorqaAefi n o6reMos.
Ypannenne rJrocKocru B rrpocrpaHcrBe. Ypannenue cQeprr a rpocrpaHcrBe. Oopuyla 4lr

BbITIHCNEHI,IS PACCTO'H}I' MEX'4Y TOqKAMI,I B IPOCTPAHCTBE.

Bepoaruocrb [r crarrrgrl{Ka. Pa6ora c AaHHbIMrr

flonropenue. PerueHue 3a,qarr Ha ra6wr.rHoe n rpalpr,I.recroe [peAcraBneHl,Ie AaHHbrx.

I4cuo6soaanne cnoficrB Lr xapaKTepucruK qr.rcJroBbrx na6opon: cpeAHI{x, nau6olrmero E Ha}IMeHblrrero

3HatIeHIa.s, pa3Maxa, Al,rcflepcuu. Peurenne 3a,(aq Ha olpeAeJIeHI,Ie qacrorbl ll Bepo.f,THoctu co6srrufi.

Brr.I[creHI,Ie Beporrgocreft B orrbrrax c paBHoBo3MoxHbIMH gneMeHTapHbIMrI I,IcxoAaMI,I. Peruenr're 3aAatl c

rrpuMeHeHr,renr xou6nHaropurn. Peruenue 3aAaq Ha BbrtIrIcJIeHlIe Bepos'rHocteft He3aBllcuMrrx co6srruft,

lpr{MeHeHne (foprtay.nbr cnoxeHl.r, Beporrsocreil. Peureuue 3a.(atl c [pI{MeHeHI'IeM A[IarpaMM 3filepa,

AepeBa BeporrHocrefi , tf oprraylu Bepuynlu.
YcrosHa-s BeporrHocu. flpanu.no yr!{HoxeHu, BeporrHoctefi. (Doprrayna nonsofi BeposrHocru.

.{ncrperusre clyrafiHrre BeJr}rquHbr u paclpeAeneuns. Hegasuc[Mrre cnyrafinue BeJI]ItIHIrhI.

PacupegeneHlre cyr!(M6r u [porr3Be.qeH[s He3aBucrlMrrx cnyrafiHbrx BeJILIq]IH.



r{ rJrocKocrbro. AByrpaHHbrft yron. IIp[3HaK repneH.ur{KynspHocrrr AByx [nocKocrefi. flpxuoyronrnrrfi
rrapilJrneneIIuIIeA.

Vqe6uafl qenb - t[oprrauponaHue [peAcraBreHuc o [epleHAuxynspHbrx lrp.flMbrx, nprrr,rofi H [JIocKocrI,I B

npocrpaHcrBe, ux [pH3HaKix ra csoficrnax; o flepneHAr,rKyncpe r,r HaKJroHHofi, yrrte MexAy up.ruofi n
rJrocKocrbro, TeopeMe o rp6x repneHAlrKyn pax; [peAcraBJrenr,rfi o AByrpaHHoM, TpexlpaHHoM yurax,
lp[r3HaKe [eprreHAr,rKynspHocrr.r nrocrocrefi, [psMoyronbHoM flapannenelale.(e il ero csofictsax;
SoprrarapoaaHnc yN{eHufi pacuosHaBarb [r crpor.rrb r{3freHHbre o6rerru, o6o6rqarr }r cucreMarr.r3upoBarb
TeopeTilqecKr,re 3HaHr,r, no TeMe pa3Aena Ir yr!{erb prx lplrMeHflTb IIpH perrreHlr]r 34,{aq.

MnozozpanHuKu (I3u.)
flpusrraa, ee ocnoeaHfis, 6orosrre p€6pa. Bucora, 6orosas [oBepxHoc$. flpxiraax r.r HaKJroHHaJr [p]r3Ma.
flpanruruae rpr.r3Ma. flaparrerenrneA n xy6. flnpauuga, eE ouroBarrre. Boxonue pe6pa, 6orosa,
rroBepxHocrr. TpeyrorbHirs ru,rpaMr.rAa. flpaaumuar ru{paMr.rAa. Yce.r€HHa-s nupaMr.rAa. Sreueuru rpLI3MhI

u nr{paMaArr. BrrqucJreHr,re oJreMeHroB rrpocrpi}HcrBeHHbx Qr.yp (pe6pa, AHaroHanI{, ymrt.) Cnrvruetpnu
n ry6e, [apilJrJreJre[HrreAe, npr.r3Me H rrr{paMuAe. flonsrne o cr.rMMerplru B Irpocrparctne (qentpaJlbHa]f,,

oceBurf,, 3epKanbHarr). flpuueprr cr{MMerprafi n oxpyxruouleM Mr.rpe. Ce.reH[s ry6a, IrpH3MbI, [[paMHAbI.
flpegcranneHue o npaB[rJrbHbD( MHororpaHH[rKax (rerpas4p, ry6, orrasAp, AoAeKas.up, uxocasgp)
Bexmopor s npocmpaflcmne (10u.).
Berropu r{ KoopAuHarhr B npocrpaHcrne. Cyuua BeKTopoB, yr\{HoxeHr,re BeKTopa Ha qHcJIo, yron Mex,(y
BeKTopaMlr. Koruuneapubre [r KoMlnaHapHbre BeKTopbr. Cxalxpuoe [poH3BeAeH]Ie BerTopon. Teopelr,ra o

pa3noxeHr,rlr BeKTopa no rp€rvr HeKoM[JraHapHbrM BeKTopaM. Cxampuoe ilpoI,r3BeAeHLIe BeKTopoB B

KoopAl{Harax. flpuueHeHlre BeKTopoB rrpra peureHuu3a4a't Ha Hixox,ueHr,re paccrotuuit, AJITIH, uroulaAeft pt

o6reMos.
Ofiofiuaroulee noomopetue tEpca I0 ruacca (6 v.)
Crenennas Qynrqur. Ilorasaremnar $yurqur. JlorapuQuuuecxar ([ynrqrag. Peurenue uppaq]IoHaJlrnbD(
ypannexufi. Peurenue [oKa3areJrbHbD( ypaBHelauit u HepaBeHcrs. PemeHr,Ie norapn(pMl,IqecKritx ypaauenufi u
HepaBeHcrB. Bsaur\dHoe pac[onoxeu[e rrpflMbrx B rrpocrpaHcrBe. flepneuAuKyJrrpHble flpsMble B

rpocrpaHcrne. Terpas.up, flapanneJrenu[eA.
Yqe6nafl qerb - o6o6uesue r cucreMarv3ar\yrfl Kypca MareMaruKn l0 rracca; aHaJIH3 yyA, [oJlfreHHbf,x H

upuo6pereHHbD( rtpu r.r31nreHuu Kypca; $oplaaponanne rroHrlMturI,r, Bo3MoxHocrI,I uc[orb3oBauus
npuo6per€HHrrx gnanufi u yrraenuft B flpaKTr,rqecrofi AerreJlbHocr[I tr uonceAnernofi xlI3HH AIr9.

uccneAoBiurpu HecJroxHbrx [paKTr{qecKr.rx cnryaqufi Ha ocHoBe I,I3freHHbrx (foprvryl n cnoficts ren.

(11 r.nacc -144 uaca)
A.nre6pa:
Tp ueonomemp uqecKue Qopmynot (3 2v)

Tprronouerpr,rqecKafl oxpyxHocrb. PaAuannas Mepa yrna. Cunyc, KocrIHyc, TarlreHc, KorttrlreHc
npor,r3BonbHoro yrna. OcnosHoe rpr,roHoMerp[qecKoe rox,(ecrBo tr cneAcrBlas vtz Hero. 3naqenus
Tpr{roHoMerpuqecxux t[ynrurfi AJu yrnoB 00. 300,450, 60,0900,1800,2700. Oopuynu npuBeAeHur.

Cunyc, KocHHyc, TaHreHc, KoraHreHc rrpou3BonbHoro yrna. Cunyc, KocltHyc, T€uIreHc, cyI![MbI Ia

pa3Hocrrr AByx yrJroB. Cnnyc r,r KocHHyc AsofiHoro yrua. (Doprraynhl rIonoBI,IHHoro ytna.
Ilpeo6pasoBaHufl. cyMMbr rprroHoMerpr,rqecKprx (fynrrlufi B npoI,I3BeAeHI{e H rpor(3BeAeul{.f, B cWMy
Bupaxenue rpr{rouoMerpuqecrlx QynrUuft qepe3 TaHreHc nonoBllHHoro apryl\(eHTa

flpeo6pasoBarrile npocrefiurux rprroHoMerpr.rqecrux nsrpaxeuufi. flpocrefiuue rpl{roHoMerpuqecKl'Ie
ypaBHeHHr. Peruenue rprrroHoMerpuqecKrx ypanueunfi. flpocrefiurlle rpl{roHoMerpuqecKl,re ypaBHeHu,

Perueune rpr,rroHoMerpr.rqecrux ypanueuuft. flpocreftruue rpuroHoMerpuqecKl,Ie HepaBeHcrBa.

Tp uzouomemp uqecKue Qynx4uu( I 4 u)

O6lactr o[peAeneH]r, r{ MHoxecrBo gnaqenrafi TpLroHoMerp[tIecKI,Ix $yrrrqufi. 90rnocm, HeqerHocrb,

nepuoAr{qHocrb rpr{roHoMerpuqecKr,rx Synxquu. Csoficrsa ([ynrquu y:cos x u ee rpa([ux. Csoficrsa



MateuarrtlecKoe oxu,(turue H Aucrrepcne clyrafinofi seru.il.rurr. Mareuarr.rqecxoe oxuAturlre pr

AI,ICrIepCI{S CyI\[MbI CryrafinrX BeJrr{qHH. feouerpuuecKoe pac[peAeneHlre. BuuouualbHoe paclpeAeneHHe
n ero cnoficrsa.

Henpeprrnnrre clyrafinrre BeJrLrrrlrHrr. flonstue o flJrorHocru Bepo.f,THocrra. Pannorraepnoe
pacflpeAeneHlre.

floxasarerbHoe pacflpeAeJreHr.re, ero flapaMerphr.
flonsrue o HopMaJIbHoM pacnpeAeneHr,ru. Ilapauerpu HopMaJrbHoro pacrpeAeJreHr,rfl. flpnnaeprr

clyuafiurx BeJII,ITIHH, noAqLIHeHHbD( HopManbHoMy 3aKoHy (norperunocrb r{3Mepeuufi, pocr velonera).
Hepasencrno rle6Hmesa. Teopenaa BepHyruu. 3aron 6o.nrurrx qr4cer. Br6opovnsrft MeroA

Lr3MepeHrL BeporrHoctefi. Pons 3axoHa 6omruux qrrcer B HayKe, npupoAe n o6ulecrse.
Korapuaqn, AByx cnyrafinrrx BeJrr,rquH. floHsrae o roe([$r,rq]reHTe Koppensqur. CosrvrecrHrre

sa6lroAenr,L AByx clyraft urx BeJrrrqr,rH. Bu6opounuft roe([$urlueHr Koppenrrlur,r.

COIEPXAHI,IE TEM yTIEBHOIO KyPCA
(10 rclacc -108 uacon)

Ifocmopeaue Kypca rwamewamuxu 7 - 9 rqaccot (ll+)
o A;lre6pauqecKue BblpaxeHr,rr. Jluuefinue ypaBHeur{, u cucreMbr ypannenufi. r{r.rcrosrre

HepaBeucrBa H HepaBeHcrea uepnoft creleHrr c oAHaM Her{3BecrHbrM. Jlmrefinas Qylrrcqws.
Knagparnue KopHu. Knagpaurue ypaBHeHrrr. Kr44paurqHas ([ynrqux. Knagparnue HepaBeHcrBa.
Croftcrsa u rpaQnrr Qyurquft. flpoqeuru.

Vve6uan qerb - [oBTopeHHe ocHoBHhu< reoperr.rqecxr.rx noJroxenufi s raxAoft TeMe, paccMorpeH[e 3aAaq
Ha [pI,IMeHeHLIe grllx noroxenufi, pelreHue crrcreMhr ynpurxHeHlrfi na noccraHoBneHle [paKTr,rtrecKr{x
yueuufi.

o Yrnrr rI orpe3Kll, cBs3€lrlHble c oKpyxHocrrro. Bnucannue u ofluciutrrue Suryprr. Peurenue
TpeyronbHr.rKoB. 9errrpexyroJrbHlrrc[r.

Yqeduat qerb - [oBTopeHlre o[peAenesufi ocnoBHbrx uonsr[fi Kypca reoMerp]ru 9 xlacca; o6o6uenne
eAuHuuHhD( sHaHrrfi B clrcreMy: flpr,rMeHenue cnoficrB yrnoB r,r orpe3KoB, cBr3€IrrHbrx c oKpyxHocrbro;
IIplIMeHeHrIe csoficts BTILICaHHbD( rI or]rcaHHrx Suryp; upueurr peflreH]rfl TpeyronbHr{KoB; rrpHMeHeHHe
csoft crn uerrrpexyronbHuKoB.

,,{eilcmeumenbubre quana (14 u)
Paqnonanrrrrre Lr geficrnuteJlbnbre qucJra. Eecroneqno y6unaroqar reoMerp[trecKa, nporpecc]rr.
ApuSr,aetu.recKrfi KopeHb narypamHofi creleHu. Creneur c paJI[roHrIJrbHbrM pr AeficrnureJrbHhrM
NOKIBATEJIEM.

Yve6uan qenb - o6o6qeuue H cr,rcreMarr,r3arluf, sHaHIafi o6yraroquxc, o pacmrrpeHr,rr{ MHoxecrBa trucer;
npoAonxum SopiranpoBaHlle npeAcraBneHlrfl o npeAene qIacrosoft [ocJreAoBarenbHocr]r; o6o6rqeuue
suauEfi o KopHnx u apu$rr.retuqecKux KopHf,x; pacuprpeHr{e rroHrrr.re crerreHlr Ao creleHr.r c parluoHaJrbHbrM
la AeftcrsnreJlbublM floKiBareJlf,rvrz; SoprraupoBaHue HaBbrKoB geficrnufi co crerreurMtr c paq[oHaJrbnhrM
nora3areJreM; I{3freHr.re csoficre crelreul,r c geficrauteJlbHblM flora3areneM.

Iloxasameaonan Qynxqufl (9 u.)
Iloragateruras Qyurqrr, e€ csoficrna kr rpaSnr. floralaretsnue ypaBHeH[s. floragareJrbHhre
HepaBeHcTBa.

Vqeduar qerb - BBeAeHI,Ie floHrrrnf, rroKa3areJrbuar (fyuxu]rr; AeMoHcrparl]rfl [puMeHeHr{s sHaur,rfi o
csoficrsax uoKa3areJlbnofi Qylrr{}rr,r K perxeH[ro lpaKTurrecxr,rx 3aAarr; oBna,(eHr,re ocHoBHbrMn cnoco6arrau
pelrreHus [ora3areJlbHhx ypaBHeuuft; $opur,rponaHr.re yr\{eHur peruarb floxa3areJrbHbre HepaleHcrBa Ha
ocHoBe csoficrea MoHoroHHocru nora3arelrsoft $ynrquu.
Cmenennoa Qynxqun (I 0v)

CreueHHa-f, $yr,xqrr, ee csoficrsa u rpaSr,rr. BgaprN,rHo o6parnrre Qynrquu. PaanocrurHbre ypaBHenils, kt

HepaBeHcrBa. HppauuoHurJrbHbre ypaBneHu, rr HepaBeHcrBa.

Yqeduan qerb - 3HaKoMcrBo o6yrarorqrtxcfl c rroHflTr.reM orpaHuqeHnofi Syurcrlula, co cnoficrnarrru n
rpaQrErauu pa3JIutIHbD( Br{AoB creneunoft ([ynxurnn; o3HaKoMJreHr,re c [oHsrr.reM B3iMMHo o6paruux



$ynrqafi; BBeAeHHe nonsrufi paBHoclrnruocr[r ypanHenufi v HepaBeHcrB; o6yrenue pemennro
lrpparllroHanbHbD( ypanHennfi Lr HepaBeHcrB.

JlozapuQtwuqecnafl Qynxqua (11 u)
Jlorapu([uH. CsoficrBa norap]r$uon. .{ec.nrnunue H HarypirrrbHbre norapu(prrau. (Dopnaynu repexoAa.
JlorapuQul{rlecxarr Qyurqrnr, ee cnoftcrra z rpa([ux. Jlorapu$Mr.rqecKue ypaBHeHr.rr. JlorapraQMr{lrecKr{e
HepaBeHcTBa.

Yqe6Han qelb BBeAeHlre floHflTr,rs norapuQua qrrcna; 3HaKoMcrBo c npr,rMeHenr{eM ocHoBHoro
lorapu([urzqecxoro roxlecrBa K BbrqrrcJreHr,rrM r,r pemeHuro npocrefiurnx norapu(pMr{qecK}rx ypasHeuraft;
ll3freHue ocHoBHbrx csoficrs rorapuSuon n SopurupoBrlulre yueruEfi r.rx npr.rMeHenilfl, AJrs upeo6pa.sonanrfi
rorapu$uuqecKltx Bbrpor(eHlrfi; sseAeH[e uonsrufi Aecf,TurrHoro ]r HaryprrJrbuoro norapu$uon, o6yrenne
rIpI,IMeHeHI,Iro Qoprraynbr [epexoAa rorapu(fMa oAHoro ocrroBiurm K ApyroMy; o6ocnonanue cnoficrn
rorapuQurqecrofi Syaxqnz lr [ocrpoenxe ee rpa(fura; $oprvruponaHr,re yr!(eHrafi peurarb pa3ruqHbre
norapu([uuqecrl,Ie ypaBHeHr.r, c r{c[onb3oBaHr.re cnoficrs norapu(frraon r o6uux MeroAoB peurenufi
ypanuenuft; o6yreane pelreHlrro rorapuSrrruqecKl,rx HepaBeHcrB Ha ocHoBanux cnoficrB Jrorap[$rrauvecrofi

$ynrquu.
Tp uzououemp uqecKue Qopuyno( 1 5 v.)
Tpurououerp[qecKar oKpyxHocrb. PaAyranuas Mepa yrJra. Cnnyc, Kocr{Hy, Ta}reHc, KorarrreHc
[poI,I3BoJIbHoro yrna. OcnosHoe rpr{roHoMerputrecKoe roxrecrBo t4 cJreAcrBr,r, r,r3 Hero. 3naqenus
TprrroHoMerpuqecKr,rx Qynxqrfi An-f, yrJroB 00,300, 450, 600, 900, 1800, 27O0.@oplaynu cJroxeur{,
TpI,IroHoMerpLIqecK[x $ynxquft, (poprraynrr [pr,rBeAeHr.rx, Sopuynrr Anofinoro apryr!{eHTa.
TpuzoaonempuqecKue ypanHetun ( I I u.)
TpnronouerplrqecKue Qynrqnn y:sin x, y:cos x, y:tg x. Oyuxqur y: ctg x. Cnoficrna u rpa$r,rrn
Tpl,IroHoMerp[qecKux $ylrxq[fi. Apxrocunyc, apKcuHyc, apKTaHreuc qr,rcJra. Aprroranrenc qucra.
flpoctefirulre rpr,rroHoMerpuqecKue ypaBuennfl,. Peruenue rplrroHoMerpuqecKlrx ypannenufi. O6parnue
rprroHoMerpr4trecKue Qynrquu, ux cnoficrna u rpa(puru.
Beponmuocmb u cmamucmuxa. Pafloma c darunu*tu.(4rt.)
Iloemopenue. Peweuue zadaq Ha madnu,tHoe u zpaQuvecrcoe npedcma*reHue dauuutx. I,Icnonasosauue
ceoilcme u xapoKmepucmuK qucnonbtx ua6opoe: cpedutn, uau6onaruezo u HauJt eHbrueeo 3HaqeHur,
pa3tloxa, ducnepcuu.

zeort0empun
Ifapatmenbwocmb npnilbu u nnocKocmefi (15 ,t )
1. flpe4uer crepeoMerpuu. ArcnoMbr crepeoMerpuu. Heroroprre cneAcrBl{.s I{3 aKcHoM.

Yqeduan qerb - SopurrnponaHr,re [peAcrannennfi o [peAMere (crepeoMerp]Ir)), axclloMzx crepeoMerpll]I,
cJreAcrBLrrx lr3 aKcr,IoM; QopunpoBaH]re yrraenufi npuMeHsrb aKcrroMbr Lr lrx cJleActsfifi rrpu peIIreHI4Ia

3aAaq Ha AoKa3areJrrcrBo; oBJraIeHlre yMeHHeM uso6paxaru rpocrefiruue [pocrpancrBeHHble rena;
pa3Br,rTr{e [pocTpaHcrBeHHoro MbrrrrJreHr,r.f, .

2. flapaalelrHocrr rrprMErx, npxrraofi rr flJrocKocr*t. BsaprrdHoe pacloJroxeHl{e flprMbrx B lrpocrparrcrBe.
Vrot rraexAy ABW, npsMbrMr,r. llapa-nnelrHocrr rrnocKocrefi. Cnoficrna [apaJlnenbHbrx nnocroctefi.

Vrteduqs qenb - $oprrauponaur,re rrpeAcranrenufi o flapannenbHbx o6rexmx B npocrpagcrBe, I{x upl{3HaKax

u cnoftcrsax; (foprraupoBaHrre yuennfi pacrro3HaBarb [apanneJrbHble o6rerrrr Ha prrcyHKe, B orpyxtuoil{eM
npocrparrcrBe; oBnaAeHrae yr!{eHr{eM flpr.rMeHflTb rBf{eHHBre npH3HaK}r E csoftcrsa rrpla pemeHlrl,I 3aAatl Ha

AOKa3areJIbCTBO.
3. Terpa-a4p. flaparrererrurreA. 3aAa.ru Ha rrocrpoeHrae ce.reHufi.
Vqe6uat qenb - (fopuuponaxue rrpeAcrauenufi o rerpaSApe, [apiIJIJIeJIe[[rIeAe, I.Ix sJIeMeHTtx; rIoHrrLIH

ceqeHr,r.s u flpaB]rnax rrocrpoeHl,rs ce.{eHufi MHororpaHHr{KoB; $oprrauponaHrre yt!{eHI,Ift crpourb rerpasAp,
lapannenenlrneA r.r ux ceqeHr.r, pa3r[rrHbrx Br.rAoB; pa3Br,rrr{e yMeHI,It o6o6qarr lr c]rcreMaru3l,IpoBarb
TeopeTEqecKr{e 3HaHr,r.rr IIo TeMe pa3Aena, npueuu pelreHl,L reoMeTpuqecKl,Ix 3aAarl.

IlepnenduKyrnpHocmb npfl.nltbr u nnocKocme,il (14 v.)
flepuenguryirspHbre [psMbre B rpocrpaHctne. flapzurJreJrbHbre nprMbre, [eprreHAuKyJUIpHbIe K rIJIocKocrH.

flpusnari [ep[eH.ryrKyJr.f,pHocr]r npxrraofi u nnocKocra. Teopeua o upxuofi, uepreHArrKynrpnofi K

nnocKocrr,r. Paccrosnr,re or roqKr.r Ao rrnocKocrN. TeopeMa o rpex reprleHAl,IKyntpax. Yrol MexAy npruofi



Qyurquu y:sin x H ee rpa$ux. Csoficrsa Qynxqur.r y:tg x u ee rpa([rr. O6parHue rpr.rroHoMerprqecKre

Qytrrqnu. Apxcunyc, apKKocuHyc r{ apKTaJrreHc rrucJra

TpuzononempuqecKue ypanHeuun u Hepanewcmea( I 4u)

flpocrefiurfie rpfiroHoMerplaqecKrre ypaBHeHux. Ypannenr,re Cos x:a. Ypanueure Sin x:a.
Ypaanenne Tg x:a. Peruenue rplrroHoMerpr.rqecrux ypannennfi. flpocrefiml{e rpl{rouoMerpuqecK}Ie
HepaBeHcrsa. PerueHr,re rpuroHoMerpuqecKux HepaBeHcrB.

1nuwenmtt xon6 unamop uKu, cmamucmuKu u meop uu seponmruocmefi( I 0v)

Ta6rurqnoe u rpaSrauecKoe npeAcraBJreHlre AaHHbrx. r{racronue xapaKTepr{crrKr,r prlos AaHHbD(
floouepe4nrrfi u o4uonpeuennufi nu6op HecKoJrbKHx sJreMeHToB rr3 KoHeqHoro MHoxecrBa
(Doprvrynu qucra [epecraHoBoK, coqeraHt4it, pa3MerrleHr,rft. Peuenne rorra6uuaropHbD( 34Aatr.

Ooprvryna 6nnoua Hrrorona. Cnoficrna 6nHouualrurx xoe$([nl]reHroB. Tpeyronurur flacKarc.

reoMeTpr.rfl

Bercropu B rrpocrpaucrne(l8v)

.(erapronu KoopAI{HarbI B rrpocrpaHcrBe. Oopuyna paccrosHus Mex.qy AByM, ToqKaM}r. @oplayna
paccrocHut or rotIKH Ao IrnocKocr[. flonsrue BeKTopa B rrpocrpaucrne. Mogyrb BeKTopa. PaseHcrso
BeKTopoB. CroxenIae I,I Bbrrrr{Taur.re BeKTopos. CroxeHr,re BeKTopoB H yMHoxeulre BeKTopa Ha t{[rcJro

Yrranoxeuue BeKTopa Ha qr{cJro. KounrauapHbre BeKTopu. flpanuro [apaJrneneuurreAa. Pauoxenne
BeKTopa no rp€u HeKoMlJrr[rapHbrM BeKTopaM.

Merol KoopArruar B rlpocrpancrBe (12.r)

KoopAuuatrl TorrKlr H KoopAr.rHarbr BeKTopa. Cesgr MexAy KoopAuHaraMr,r BeKTopoB Ir KoopA[rHaraM[r
roqeK. flpocrefirnue 3aAarru B KoopAr{Harax. Yror MexAy BerTopaMr,r. Cra-nepnoe [por,r3BeAeH]re BeKTopoB

BrrqucreHue yHIoB MexAy [prMbrMrr H flrocKocrsrvru. YpaaueHr{e [JrocKocrr{.

.(nuxennn (8.r)

I{eurpalrniul cnMMer"pus. Ocesa, crnMMerpu.fl. 3epra-nrHrur cr,rMMerpur..llapwutenssrrft nepeHoc.
llpeo6paroBilrrue noAo6ras.,{ruxeuue.

MHororpannnnn(22u)

Bepuunrr, pe6pa, rpaH[r MHororpaHHr,rKa. feouerpuuecKoe rero. PasseprKa. MnororpauHbre yrnbr.
Bunyuue MHororpauHr.rKr{. Teopervra 3finepa. flpusua, e€ ocnosaHur, 6oroeue pe6pa, Bbrcora, 6orosa.s
noBepxHocrr. flpxrraa-r rr HrrKJroHHafl npr.r3Ma. flpanulruax npr{3Ma. flapa.nreren}rrreA. Ky6. flnpauugaued
ocHoBaHLIe, 6oronrte pe6pa, Bbrcora, 6orosafl [oBepxHocrr. TpeyroJrbHrur [HpurMrrAa. flpannnurar
flr{pttMuAa. YceqeHHafl [I{pilMr{Aa. Cuuuerpuu n ry6e, B napannenerrurreAe, B rrplr3Me r.r B [r,rpaM[rAe
Ilonstue o cllMMerpr{r.r B flpocrpaHcrBe (qeurpalrnar, oceBa"f,, 3epKirJrbuirr). flpurr,reprr cr,rMMerpur{ B

orpyxaroueM Mr,rpe. flpe4cranneHr.re o [paBr,rnbHbx MHororpaHHr,rKzx (rerpas.qp, ry6, orrasrp, AoAeKasAp,
Hroca3.rlp). flonsrze [paBunbHoro MHororpaHHHKa.

llro6paxenr're npocrpaHcrBeHnux Quryp (10u)

flpanura uocrpoeHlax r,rso6paxenufi. flapalremHaf, rrpoerrlrEx $nryprr. Orpa6oma HaBbrKoB qepqeHr.rc

napaJlJleJlbnofi upoerquu Sr,rrypu. I,Iso6paxenne Surypu. Orpa6orra HaBbrKoB qeptreHr,rr Surypu.



I'I:o6paxenue IrJIocKI,Ix Quryp. Orpa6orxa HaBhrKoB qepqeHur rnocKux (fr.rrypu. I,Iso6paxeuue
rpocrpaHcrBenHbx QIaryp. Or:pa6oma HaBbrKoB qepqeHu, [pocrpaHcrBeHHBD( Qr.yp. 06 axczorrrax
reoMeTpr{fi

12 rc.nacc (140uacon)

A.nre6pa lr HarraJra anaJrrr3a- (70.r)

Ilponrnognafl, n eE reorrerpsqecrcufi cMbrcJr (16 v)
fIoHsrI'Ie o rpoI,I3BoAHofi QyaKIInu, Or.rsuuecxufi la reoMerpnqecxuft cMbrcJr [por.r3BoAHofi. YpanueHne
KacareJlbHoft x rpa0ury t[yHrqrnfi. flpousno4Hbre cyrwMbr, pa3Hocrr,r, [poH3BeAenurfl.,qacrHoro.
flpousno4uble ocHoBHhD( 3JIeMeHTapHhrx QyHrrIHfi. flpuueueuue flpolr3BoAnofi x EccneAoBaHnrc Syurquft
rr rocrpoeHraro rpa0uron. flpournoAHhre o6paruoft (fynrqr.ru r{ KoMrro3rrrlm,r AaHHofi $yxrquu c ruauefiHoft
Btopar ilpoI'I3BoAHas.H ee Susuuecxnfi currcr. flpurraepu rcrroJrb3oBaHr,rfl rrpolsnoAHofi AJrfl HaxoxreHr,r,
Hal{Jrrrmero pellleHl{f B [pI,IKJra,(Hhx, B TOM rrr,rcre coq[anbHo-SKoHoMLrtrecKLIX, 3aAaqzx.
flpousnognae Syarqur.r B rorrKe. flpouaoo4nbre eneMeHrapHbrx rbynruufi. Ifpaewa duSeepeutlupolaHun.
Bmopan npousooduau, ee zeorilempuvecrcuil u Qusuuecxuil cuarcn floHqrue o ,e.rp"p"*nirx r[ynxqrrflx.
To'rrn gKcrpeMyl{a (uaxcurrayrrra H unHnrvryua). Zccre,qonanue sJreMeHTap""o- 6yr*qIafi ia rosKr{
3(crpeMWa, nau6oluree rr HtMMeHrIrIee 3HaqeHr,re c noMorqb]o flpo[r3BoAnofi. Ifocmpoeuue zpaQurcoe
Qynrc\uil c noi4ot4bn npouseoduotx. IlpuueHeHue npouseoduou npu piweuuu sadart

Ilepnoodpa3Har lt lrHTerpaJr (15v) Hrrcrona-Jlefi6nuqa. Oupegenenuufi HHrerpan. Brrqprcrenue
u-noua.uefi nJIocKr'Ix Quryp u o6teuon ren BparqeHlr.f, c [oMorrlbro r{HTerpana. Perueuue r,rHTerpi}noB ro
ocuonnofi Soprrayne HHTelpanbuoro uc
flepaoo6palnar. Ilepnoo6parusre sneMeHrapHbrx $ynxquft. Ilnoua,qr rpunorurnefinofi Tparequu.
(Doprrayna qllcneHllr. Haxoxrenue cropocrv Enr flpoqecca, 3araHHoro $oplayron nu rpa$urou. flpunaep,
npI'IMeHeHlIr I'IHTerpana a Qusure H reoMerpr.ur. BrrqucneHr.re rrnolqaaefi r[uryp c rroMorrlbro r{HTerpaJra

3.neuenrrr rcou6unaropnKrr, crar[crrrKrr rr reoplrlr BepoflTnocrefi (10.r)
3leueHrapHble E cJIoxHbIe co6rrrus. PaccuorpeHr.re cnrraeB r,r Beporrgocrb cyruMbr HecoBMecrHbD(
co6rrrnfi, BeposrHocrb IlporllBonoJloxHoro co6rrrus. flonsrue o He3aBr{c[Mocrr,r co6urufi. Bepoxruoc6 u
crarl'Icrl'IqecKilf; qacrora HacryIrneHI,L co6rrrug. Peruesue [paKTutrecxldx 3aAarr c [pI{MeHeHI.IeM
BeporrHocrHbx MeroAoB. flonropeure. Peureuue 3a,uatr Ha ra6rtlIqHoe r.r rpaQuqecKoe npeAcraBneHr,re
AaHHhIx. I'lcnomsonanne cnoficrB I,I xapaKTep[crr,rr rrr,rcJroBbrx na6opon: cpeAH]rx, uau6olguero 14

HaI{MeHbIIrero 3HaqeHl,tfl, pa3Mzxa, Al{cnepcrpr. Pemeuple 3a,{aq Ha orIpeAeJIeH[e qacrorbr r.r BepotrHocrl{
co6rmtfi. BrrqucreHue neporruocrefi B olbrrilx c paBHoBo3MoxHbrMr{ 3neMeHTapHhrMrr r{cxoAaMr.r.
Perueune 3aAatl c [pI,IMeHeHI,IeM rou6uuaroplrK]r. Peruenue 3a,qaq Ha BbrrrltcJreHr(e BeporrHocrefi
He3aBI'Ic[IMrrx co6rrrufi, uplaueuenue (poprraynrl cnoxenlr.s Beposrxocrefi. Peruenne 3aAaq c npr{MeHeHHeM
AI,IalpzMM 3filepa, AepeBa BeporrHocreft , $oprvrylsr Bepuyllu.
YcronHas Bepof,THoctr. flpanuro yl(HoxeHr,rs BeposrHocrefi. @oprrayla uonnofi BepoflTHocrr.r

VpanneHnfl rr HepaBeHcrBa c AByMfl nepeMeHHunrn (8.r)

Jlunefinrre ypaBHeHI{t H HepaBeHcrBa c AByN{, [epeMeHHbrM]r. He-rrunefinhre ypaBHeHfis.uHepaBeHcrBa c
AByM, [epeMeHHbIMl't. Ypaaneuur l{ HepaBeHcrBa c ABy]!{, [epeMeHHErMr,r, coAepxilqrrMu [apaMerp.

flonroperue Kypca MareMarrrrcu 10-12 KJracca (2lv)

ApnQuetnqecxuft KopeHb. Cteuenr c parllroHrrJrbHbrM rroKrBareJreM u ee csoficrsa. Creuenr c
AeftcrnureJlbHblM IloKzBareneu u e0 csofictsa. Jloraprsrra r.r ero cnoficrsa Ocnonnoe norapuQrraraqecKoe
ToxAecrBo. Jlorapu(pMHuecKl'Ie ypaBueHnc I,I HepaBeHcrsa. PeueHue Jrorapnsrraon. Jlorapar[rra Lt ero
csofictna. @ynrque, oupeAeneHue, cnoco6bl3aAaHr.rfl. Jlunefinag Syurqux. Kn44parN.lrar Qynrqur.



Peurenue 3aAarl c EcrIoJIb3oBaHr.reM csoficrs Synrqnfi. CreueHnas $yuxqvx, ee csoficrna r,r rpa([nr.
florasarerluar i[yHxqu.e, ee csoficrna n rpaQrEx. Jlorapu(fu]rqecKa, (fyuxqrar, ed caoftcrna u rpaQur.
Tpuronouerpl{qecxl,Ie Qyurquu, }rx csoficrna n rpaQr.rru. Perueuue upparluoHztJrbHbrx r{ rrorrBareJrbHhrx
ypanueuufi. Peurenue norapn$rr,rutlecxux r,r rpr.rroHoMerpr,rqecKr.rx ypaBHeuufi. PeueHHe paqlroHrrJrbnbrx r.r

IIOKa3aTeJrbHhX HepaBeHcTB.
Peuenze .norapuQuuqecK[x I{ Tpl{roHoMerpuqecr[x HepaBeHcrs. CllcreMa noKa3areJrbHrrx ypanneHufi n
HepaBeHcrB. Cncreua norapnQlanqecKltx ypanuenufi u HepaBeHcrB. YpanneHur u HepaBeHcrBa,
coAepxarr['Ie 3HaK MoAyn . flonqrue upousno4Hofi. flpanrua anQQepenqupoBaHru llprrraexexne
npousno4noft K IlccJIeAoBaHI,Irc Qynxqufi. Hau6onuuee u Har,rMeHrrrree 3HaqeHrre Qynxqrau.
Ilepnoo6parnafl. 14 npaBl{na ee uaxoxreHr.rs. I4nrerpa-u. Brrqucreuue r.rHTerpana. BrrqucreHr{e nnoualefi c
[oMoIrIbIo I'IHTefpzIJIos. KoNI6I,IuaropHbIe 3a4aqrt. Co6rrrrEs rr l,tx 8r.rA6r. ,{eficrnux c BepoflTHocrrMu.

Ieonerpnn (70uacon)

flapa;r.nelbnocrb npqMbrx n n.irocroc,reft.

flpe4uer crepeoMerpur.I. AxctroMbr crepeoMerpuu. Hexoroprre cneAcrBr{f, H3 aKc}roM.
Vveduan qerb - $oprr,ruponaul,Ie flpeAcranrtennft o [peAMere (crepeoMerpr.rfl)), arcraoMax crepeoMerpr,r]r,
cneAcrBllf,x I{3 aKcI'IoM; (poprvrupoBanue ylteHnfi rpl,IMeHrtb aKcr.roMbr r{ rx cJreAcrs[fi 11p1a peuegr{r,r
3aAarr Ha AoKa3arenbcrBo; oBJIa,AeHI,Ie yN[eHr,reM uso6paxaru npocrefiruue [pocrparrcrBeHHbre reJra;
pa3Br.rTr,re [pocTpaHcTBeHHOrO MbrrrrJreHr.rr.
flapa-nnelrHocrb nprMbx, upruofi u [nocKocru. BsaprruHoe pacflonoxeHr{e flprMbrx B rrpocrpaHcrne. yron
MexAy ABYM, [pf,MbIMI{. flaparuelrHocrb rrJrocKocrefi. Csoficrea [apanJreJrrnhD( nlocxocrefi.
Vqe6uan qenb - SoprvruponilIue upeActaueuzfi o [apanneJrbHbx o6iexrax B [pocrpaHcrBe, rirx [pr,BHaKrx
u csofictnax; $oprraIapoBaul{e yruenufi paclo3HaBarb napirnnenrHbre o6rerrrr Ha pHcyHKe, B oxpyxarcrqeM
IlpocrpaHcrBe; oBna,{eHue y]!{eH}IeM [pI,IMeHsrb r.r3freHHhre [p]r3HilKE ra csoficrsa rrpH perfleHl{r,r 3a,(aq Ha
,(oKa3aTenbcTBo.
Terpas4p. flapalneneruneA. 3a4aun Ha rrocrpoenue ce.reHafi .

Yqe6uat qerb - (poprrauponaHl{e [peActannennft o rerpasApe, [apaJrJreJrerr]r[eAe, r.rx gJreMeHTax; [oH.f,Tr.u4
ceqeHI'L u IlpaBl{nix flocrpoeHHx ceqeHrrfi MHororpaHHHKoB; Soprrar,rponarrue yr!{eHufi crpourb rerpagAp,
flapanneneflxlleA Il Hx cetIeHI'Is pa3nutlHbrx BlrroB; pa3BHT[e yr!{eH}r, o6o6qaru }r cucreMar[3]rpoBarb
Teoperl'IqecKr'Ie 3HarIH' IIO TeMe pa3Aena, upuenau perreHu, reoMerpEqecKr{x 3aAarr.

IlepneuguKyJrff pHocrb rrpfl Mbrx rr rrJrocrcocrefi .

.{erapronrt KoopAHHarbI B [pocrpaHcrBe. @oprvryna paccrorHr.r, MexAy ABW, TorrKzlMH. @opr"ryra
paccro{Hl'L or roqKI'I Ao IlnocKocru. flonsrue Berropa B flpocrpaHcrne. Mogynb BeKTopa. PaseHcrso
BeKTopoB. Cloxenue rr BbrrIlITaHHe BeKTopon. Croxenue BeKTopoB r,r yr!{HoxeHlre BeKTopa Ha qrrcJro
YpfiroxeruEe BeKTopa Ha qllcro. KouurauapHhre BeKTopu. flpanruo flapaJrnene[]r[eAa. pasroxegr,re

BeKTopa no rp€u HeKoMrrJraHapHhrM BeKTopaM.

MHororpaHHrrKrr.

BepruuHu, pe6pa, rpaHl{ MHororpaHHI.IKa. feouer"pnvecroe r:ero. Passeprra. MnororpauHhre yrnhr.
Brrnyxlrte MHororpaHHHKI{. Teopeua 3firepa. flpusua, ee ocnosaHas, 6oroBrre pe6pa, 

""r-coru, 
6oxonas

uoBepxHoctr. flpruar I'I HiIKJIoHHiuI rplr3Ma. flpanumnuur npr,r3Ma. flaparlel"rrrrig. Ky6. flnparra naa u ee
ocHoBaHI'Ie, 6oxonrre pe6pa, Bblcora, 6orosas noBepxHocrb. Tpeyrolrnar rrupaMlrAa. [parrr"r*
IIEpaMilAa. Yce'reHHa, rrLrpaMrrAa. Czuruerpnu n rcy6e, B napaJrJreJreluleAe, B rrpr,r3Me ]r B [upaM]rAe
floustue o cI'IMMerpI'ILI B rpocrpaHcrBe (uenrpamnar, oceBzrfl, 3epKiurbH*). [prrephr^cr,rMMerpr{E B
oKpyxiuoqeM MI'Ipe. flpeAcraueul,Ie o rpaBllJlbHbrx MHororpaHHr.rKax (rerpae4p, *y6, o*i*Ap,.iIoAeKa3Ap,
uxoca^o4p). floHsfli e flpaBr.rnbHoro MHororpaHHr.rKa.

Te.ua lr rroBepxHocrrr BpaqeHrrfl.



Tela nparqeHl{r: IIHII{HAp, KoHyc, c$epa rr ruap. Yce.reHHrrfi xonyc. OcHonanue, Bbrcora, 6oxosa"f,
noBepxHocrs, o6pasytoular, pa3Beprxa. Ocenbre ceqeHr,r, l,t ceqeHr,rfl, napilrJreJrbHbre ocHoBaH[rro. IIIap n
c$epa, rrx cetIeHLIs, KacareJrbHa, flJrocrocrr K cSepe. OcnosHrre cnoftcrna rrprMoro KpyroBoro rIHJrr,rHApa,
npsMoro KpyroBoro KoHyca. Hso6paxeulre reJr BparrleHr{fl Ha [JrocKocrrr.

O6r0rvru reJr rr rrJroqaArr rrx rroBepxnocrefi.

floHsrze o6 o6r0ue rela. OrHoIrIeHHe o6reuon no4o6nrx rcn. @opuynu o6rerraa ry6a, flpflMoyroJrbnoro
napannenenfiIreAa, IrpI{3MBI, qunl{HApa. Oopuynu o6r0naon nupzlMHAbr r.r KoHyca. Ooprraynrr [noulaAr,r
noBepxHocrefi qrnmln/lpav KoHyca. (Dopuynrr o6s€rraa mapa u nJrorqa,qu cQepu.

Kooplunarbr rr BenTopbr.

,{erapronu KoopAI{HarEI B npocrpaHcrBe. (Dopuyra paccrorHr{, MexAy .qBWs rotrraMr,r. @oplayna
paccrorHrL or rorIKI,I Ao [nocrocrlr. Ilonsrl,te BeKTopa B [pocrpaHcrne. MoAynB BeKTopa. Pareucrno
BeKTopoB. CloxenNe I{ Bbrql{Taur,re BeKTopoa. Cloxenue BeKTopoB H yr\{HoxeHrre BeKTopa Ha qr{cJro.
Yunoxeur're BeKTopa Ha qI,IcJIo. Kounrauapnbre BeKTopu. Ilpanuno [apaJrneJreu]r[eAa. Pagroxeuue
BeKTopa no rp6ru HeKoM[JraHapHbM BeKTopaM.

<<[onropeHrre Kypca reoMerprrr l0 -12 KJracca.

Bgauunoe pacrronoxeHlle rpsMbD( B npocrparrctne. flepueHAr.rKyn pHbre nprMbre B rrpocrpaHcrBe.
TerpasAp, llapanleleilllfleA. 3agavu Ha nocrpoeHr,re ceqeHIafi. MuororparrHuK]r. Mo.qejrr.rpoBrurue
HecJloxHbx [paKTHqecKr,Ix cl{Tyallufi sa ocHoBe r,r3freuHbrx tfopuyl u csoficrs $r.yp. BrrqucreH[e
o6reuon u lrnoula,4eft nonepxuocrefi [pocrparrcrBeHHbx ren rrp]r pe[reHr.ru [paKTurrecrrx 3aratr.



10 xnacc

TernarrqecKoe nnaHxpoBaHre no MareMarxKe 10 xnacc xa2O22-2023 yrre6xufi

roA

lr!
ypo
KA

Cogepxanue Terra AJrfl 3arr[crr B ]KypHaJr KOJI-

BO
IIACOB

Aara

Kopu II H CTETIEHII. t0
I
2
,J
4

Kopeur creneHr{ n>l u ero
cnoftcrna
Crenenr c paqrroHirnbHbrM

uoKa3areJreu u e€ cnoficrsa
flonsrue o crerreHu c
Aefi crsIareJrbHbrM [oKa3are]reM
Cnoficrsa crefleHr.r c
gefi crnuteJlbubrM nora3areJreM

I-{enue u palxoHanbHbre q}rcJra 1

fiefi ctnu'reJrbHr,Ie qprcJra 1

Becxouequo y6rmaroqa, reoMerpr{qecKa.f,

IIporpeccr{f,
1

ApuQrtrer:u.recrufi KopeHb uarypamuofi
CTCIICHI,I

1

5

6
Creuenr c paulroHilnbublM rIoKa3areJIeM I

Cnoft crsa crerreHr.r c parllroHanbHbrM

IIOKA3ATEJIEM

1

7 Creneus c geficrnutenbHbrM nora3areJreM 1

8

9

l0

Cnofi crea creleHlr c AeftcrsureJrbHbrM
IIOKA3ATEJIEM

I

Konrpomnar pa6ora i\bl rro reMe: ((KopHr{

II CTENEHIID

I

3aqdr .I\{bl uo reMe: ((KopHlr rr cre[eurr)) I
JIorapuQrYr 8

I Jlorapn$u qucra
OcHo sHoe norapu$vruqecxoe
TO}I(IeCTBO

Jlorapu Q u rpor.r3BeAeH r,r.f, ,
qacTHoro, cTerIeHI,r, nepexoA K

HOBOMy OCHOBaHLTTO

.{ecarravntrfi u uarypanrusrfi
rorapu$uu. qlrcJro e
Ilpeo6pasoBaHne npocrefi urnx
Bbrpor(eHr{ft . exnroqarcilux
apn (prr,rena.recKr4e orr eparlu r.r, a
TaKXe O[eparlHro Bo3BeAeHH'
B CTerreHb r,r onepauurc
norappr 6unpoBaHr.r.,r

Jlorapuduu 1

2 Ocuonnoe rorapuduuqecroe rox.[ecrBo 1

a
J Csoficrsa rorapudMoe 1

14 .{e c.arr.rrrrrfi u u aryp a:rrnrrft r o rap u Q rra sr,
qI,ICJIO E

1

15

16

t7
l8

Jlorapu(prrail r{ecKr.re ypaBHeHil,
Jlorapprtbrr,rr4rrecKue HepaBeHcrBa

I

I

Kourpo,rrHar pa6ora J\b2 no reMe:
<<,toraDudru>>

1

3aq6r J\b2 no reMe: <<;rorapnQn>> I

[pnprrre H nJrocKocru B nDocrDancrBe 31
t9
20
2t

OcuosHHe rroHsrufl llpe4ue:r crepeoMerplu
crepeoMerpuu (rovxa. rpqMarr,
[Jrocrocrb, flpocrpaHctno)
flepecexarorlr{ecq,

Axcaour,r creDeoMemuH
Heroroprre cneAcrBr,r, r{3 aKcI,IoM

22 flaparremHbre [pflMbre B lpocrpaHcrBe

1

1

1

I



Z)
24
25

uapannenbHbre r4

cKperqrrBarouuecfl npqMbre

Yro,r uexry nprMbrMu B

IIpocTpaHcrBe
flepneuguxyn-rrpHocrb trpfl Mbrx
flaparuersHocrb r,r

lepreHArrxynspHocrb npruoft
Ir nnocKocTH. rrpr43HaKI,I.

csoftcrsa
Teopeura o rpex
IIepneHAr.rKynrptlx
flepneHguxy ltflp H HaKJroHHiur

Yror uex.uy nprrvrofi u
TIJIOCKOCTbIO

flaparurersHocrb nrocrocrefi ,

IIepneHAr,rKynrpHocTb
IrJrocKocrefi , npraanaxu n
csoficrsa
.{nyrpanHufi yror, nuneft ssrfi
yron AByrpaHHoro yrna
Paccro.guttg or rorlrfi Ao
IIJIOCKOCTI4

Paccrosuue or nprnaofi 4o
IIJIOCKOCTU

PaccroqHue Mex,{y
[apaJrnenbHbrMr,r flJlocKocT.flMr,r

PaccrosHne Mex.{y
cKpelqr{Barour,rMlIc.g npflMbrMpr

flaparrersuoe
npoeKTupoBaHr,re
fhoutaAr oprorouamnofi
npoeKrlr,ru MHoroyronbHHKa
I,Iso6paxeune
npocrpaHcrBeHHbrx Quryp

flapar:renrHocrb rpex flprMbrx

Crpeq[saiouuecfl npf,Mbre

Yrrsr c coHalpaBJreHHbrMr{ cropouitMr.I
26 Yror uexly rprMbrMu
27
28

29

Ilepneu4nryJrrpHbre rrprMbre B

NDOCTDAHCTBC 1

flpusuar nepneHAr,rKynf,pHocrr{ npxuofi u
TINOCKOCTPI

1

Teopeua o npxuoft, neprreHAuKynxpuofi r
nnocKocTH

1

30
3l
32

flapar.nemHocrb nosnaofi H nnocKocru 1

T, Ap, rrapaJrnenelurreA I

3aAa.ru Ha nocrpoeHpre ce.renufi I

JJ T, IIe n9o I

34 fle HAI4 N'P PI HAKJIOHHbIE I

35 Yror rraexly npguofi H rrnocKocrblo 1

36

37

bHbIE IIJIOCKOCTI4 I

Csofi crsa napannenbHbrx nJrocKocrefi I

38

39
40

,.{ryrpauHufi yron I

Ilpu:narc nepneHAuKyJurpHocru AByx
nrocrocrefi

1

flpruoyromsufi flapannenerrrfleA 1

4t PaccrosHr,re or rorrxr,r Ao rrJrocKocrl{ I

42 Paccrosnxe or flp.rrMofi .qo nrocrocrpr 1

43 Paccrosuue MexAy flapannenbHbrMl,I

flrocKocr.sMpr
I

44 Paccrosuue Mex,{y cKperqr.rBzlroul{Ml{cs

IIP'MbMI,I
1

45 tIDOEKTHDOBAHIdE 1

46 fhoua.ls oproroHirnruofi upoexquu
MHOTOYTOJIbHHKA

1

47
48

49

I,Iso6paxeune rpocrpaHcrBeHHblx Qraryp I
Kourpo.nrnar pa6ora J\b3 no reMe:
(flpflMbre rr rrr'rocKocTrr B trpocTpaHcTBe)

1

3aq6r NI3 no reMe: ((rrpflMbre rr

TIJIOCKOCTII B IIDOCTDAHCTBE))

I

(DvHrcquu 23
50
5l

@ynrrluu
O6nacrs orpeAeneHr.r, pr

MHOXECTBO :TTA'IEHI,Ifi

fpaSr.rrc Syurqrau
flocrpoeHue rpatfnron
([yHxqufi, 3a,qaHHhD(

pa3nr,rrrHbrMra cnoco6aun.
Cnoficrsa $ynxqun:
MOHOTOHHOCTb, qeTHOCTb I,I

HetIeTHOCTb, [eprIOAHqHOCTb,

orpaHr.rqeHHocTb
flponaexyrKr.r Bo3pacr anfifl. H
y6unauur. narE6oruuree pt

OnpeAereurae Synrquu I

PansocunrHbre ypaBH eHilfl u HepaBeHcrBa

I,IppauraouilJrbHbre ypaBHeHHs x
HCPABEHCTBA

I

52 O6nacrr olpe.ueneHr.rs r,r MHoxecrBo
suaqeHufi

I

53 fpa$urc Synruuu I

54 flocrpoeune rpaSuxon (f 1tmqnft .

3a,uaHHbx pa3nuqHblMu cnoco6arrau

I

55

56

Monoronuoctr, u0rHocrb lI HerlerHocrE

0ynrquu
I

flepuo4u.rHocrb r.r orpanr,rtreHHocrb

Synrunr.r

I

I

I

1

I



57 HaI4MeHbIIIee 3HaqeHu.tt, TOTIKII

gKcrpeMyr!{a (.noramuoro
MaKCI,IMyMa U UnUUnAy',Ua)

f paSuuecxarr LrHreprperaulrfl
flpr,rrraepu Qyurqr,roHaJrbHbrx
3aBlrcr,rMocrefi s pearrbHbrx

Ilpoqeccirx u .f,BreHr.rrx

O6parnar Sy,nrurax
O6nacm olpeAeneHuf, H

o6racrs gxaqenufi o6patnoft
rpy.nrqNu
fpaQzr o6parHofi (pyuxqrau

Crenennas Synxurax c
HaTypanbHhIM IIoKa3areJreM, ee

cnoficrna, rpa(fur<
BeprurzutrHble LI

ropl,I3oHTanbHble acI,{MrrToTbI

rpaSnron
fpa(puru Apo6uo-rusefinux
0ynrrlllfi
Tpurouorraerpurrec Ku e

Qynrqr,ru, rx ceoficrsa H

rpaSurr,r ; nepraoAr.rqH ocrb,
ocuosHofi nepploA

Borpacraune u y6unaurae Qyurqun.
3xcrpenayusr Synrqnn

1

58 fpaihu.recxar r,rHrepnperallus 
I

flpnuepu $yuxquonzlJlbubD(
3aBucHMoctefi n peanbHbrx flpoqeccax H

flBJIEHI,ISX

BsaHN{Ho o6patHa, Oyuxlus
O6racru onpeAeneHil.s E o6racrr

gHaqeuufi o6paurofi Syurqzr,r
fpaibrlr o6parnofi Oysrqnx

1

59 1

60 1

6t I

62 Crenenuas Qyurunr. Cnoficrsa r.r rpa$urc
crenesuoft Sysruuu

1

63 BepruxalrHble I4 ropl,I3oHTzlnbHble

acr,rMrrrorbr rpa$uxoe
1

64 foadplrx apo6so-,rnsefi urm dynrqufi 1

65 TpuronouerpuqecKlle fryHruuu, ux
csoficrsa r.r rpaSuxu; nepuoAllqHocrb,
ocHosHofi [epuoA

1

66
67

68

floxasaremuaa $ynxqns. CnoficrBa In

rpadux rroKurarenbuofi Synruun
1

IloxagarerbHble ypaBHeH I,Ir.

floxasarerbHble HepaBeHcrBa

1

Cucreuu IIoKa3areJIbHhIx ypaBH elauit u
,iIBeHCTB

1

69
I loKa3aTeJrbHaq QyHKur.rt
(arcnonenra), ee cnoficrsa u
rpaQur
Jlorapn$rrrr,rqecKa, @yur[ur,
ee csofictsa u rpa$rarc

Ilpeo6paroBaHr.Ie rpa$uxon :

napannenbunrfi nepenoc,

Jlorapu$uuqecKarl QyurqNr I

Cnofi crsa u rpaQnx aoraputf rvruqecrofi

IKIII.IH

70
7l
72

ABHXeHrre

<<Oynxqnn>>

3aq6r J\b 4 no reMe: <<Oynxquu>>

I

1

1

oceft roopAvmar u c]rMMerpl{fl
OTHOCI{TEJIbHO HATIIUIA

KOOpAHHaT, CXMMoTpLIs

orHocnTeJrbHo trpflMofi y:x,
pacTrxeHr,re Ir cxaTLIe BAonb

ocefi xooo.ur.rHar.

YpanHeu vfl tt HepaBeHcrBa 13

73 Pemenue paulloHaJlbHbrx,
loKa3areJlbH6x.
rorapu$ur.IqecKl,Ix ypannennfi
r{ HepaBeHcrB

Peurenne EppaqploHanbHbtx
ypannennfi
OcHosuue rrpueMbl pelueHu-f,

cr.rcTeM ypaaHeuufr:
rroAcraHoBxa, anre6paur{ecKoe
cJIOXeHlIe, BBeAeHIre HOBbIX

IIepeMeHHbrx
PasHocr.rmHocrb ypaunenufi ,

HepaBeHcTB, cI{cTeM

Peureuple paIIIroHanbHblx, noKa3areJlbHbrx,

rorapa$nauqecrux yparHenufi I,I HepaBeHcrB

1

74 Peruenue EppaulroHanbHbD( ypaeHeHl'Ifi 1

75 OcuosHrre upueuu perrreHu.f, cilcreM
ypasueHufi

I

76 PasHocumHocrb lpanHeuufi , HepaBeHcrB,

CI,ICTEM

I

77 Peurenue npocrefiruux c[IcreM ypannenzfi
C ABYMfl HC}I3BCCTHbIMI,I

1

78 Peurenue cl4creM HepaBeHcrs c oAHofi

uepeueunofi
I

79 I4cnomsosaHue csoficrn u rpaQrxon
dynxuuft rlpu pelxeHuu ypannenufi u

1



Peureuue npocrefi urux cprcreM HepaBeHcrB

80 ypanneHaft c AByM,
HEI,I3BCCTHbIMI,I

Perueuue clrcreM HepaBeHcrB c
oAHofi neperrreuxofi
Hcnomaoeanue cnoficrn pr

rpaQurcon Qynrqufi npr.r

pelueHuu ypaweuuit n
HepaBeHcrB

MeroA r,rHTepBanoB

I,Iao6paxeune Ha

KoopArrHaruofi nnocrocrr
MHoxecrBa pemeunfi
yparueuufi r.r HepaBeHcrB c

AByMfl rrepeMeHHbrMr.r u ux
CIICTCM

flpunaeueu rae MareMarrdqecKlrx
MeTOAOB.{n' peureHr{,
co.(epxaTeJrbHbrx 3aAarr LI3

pa3nraqHbx o6lacrefi HayKH r{

lpaKTr,rKrr
I,Iurepnperaqu, pe3ynbrara,
yqeT peiulbHbrx orpaHr,rqeHuft

MeroA r.rHrepBanoB 1

8l I4:o6paxerure Ha xoopArHarnofi
flnocKocrr{ MHoxecrBa perueuufi ypanueuufi n
HepaBeHcTB c AByMfl nepeMeHHbrMfi n vtx
CPICTEM

1

82 flpuuenenrre MareMaruqecKl,rx MeroAoB
,qJUr peilIeHr,rs coAepxaTeJlbHbrx 3aAarl u3
pa3nr,rtrHbD( o6racrefi HayKyt r{ [paKTr,rKH

1

83 I,lnrepnperauus pe3ynbrara, yrrer
peiurbHbrx orpanuvenufi

I

84 Kourpomuar pafora J\b5 rro reMe
((ypaBHeHrrs H HepaBeHcTBa))

I

85 3aq6r J\I5 no reMe <(ypaBneHrrfl H

HEDABEHCTBA))

I

rr3()6paxeHr{e trpocrpaHcTBeHHbrx ouryp l0
86 flpanura nocrpoeHr.rc

r,r:o6paNeunfi
flapa:uemHtur rpoeKrlr4,

Qurypu
Otpa6orra HaBbrKoB qepqeHr,rs

flapannenbuoft npoerquu
Qurypu
I,Iso6paxenue Qurypu
Orpa6orr<a HaBbrKoB rrepqeH[s

Qnrypu
Hso6paxeHrae rrnocKr.rx Snryp
Orpa6orxa HaBbrKoB LrepqeHus

rJrocKr.rx (fnrypu
I,Iso6paNeuue
[pocrpaHcrBeHHbrx Su.yp
Orpa6orra HaBbrKoB qepqeHr.rfl

rrpocrpaHcrBeHHrx Srryp
06 ar<cuouax teoMerpur.r

flapa;rnenrHiu{ npoeKrlur Suryprr 1

87 Otpa6otxa HaBbrKoB rrepr{eHr{fl napzurlelrnofi
npoerrrupr 0urypu

I

88 I4ao6paxeuue Snrypu I

89 Orpa6orra HaBbrKoB qepqeHr4ff tburypu I
90 I,I:o6paNesr.re rnocrr,rx 6nryp I
91 Orpa6orra HaBbrKoB qepqeHrrfl []rocK]rx

6urypu
I

92 I4ro6paxesue rpocrpaHcrBeHHbrx tbrryp I
93 Orpa6orra HaBbrKoB trepqeHuq

npocrpaHcrBeHHbrx SrarvD

I

94 06 axcuovrax reoMerprrn 1

95 3aqdr J\b5 no reMe ((H3o6paxeHue
rrpocrpancrBeHHbrx Qnryp,

1

Sreprenrbr KoM6rrHaropr{KH, crarucruKrr n reoputl
BeposrHocrefi

t0

96 Ta6rzqnoe u rpaQuueclcoe
npeAcTaBneHEe AaHHbrx
9ucrosHe xapaKTepr{crlrKu

Ta6ruaqHoe u rpalpuuecroe
rrpeAcTaBneH[e AaHHhrx

1

97 9ucnoarre xapaKTeDncrrrro{ Dr.troB I



PS,4OB AaHHbx
floouepe4Hrrfi a
oAHoBpeMeunrrfi nu6op
HECKOJIbK}IX SJIEMEHTOB I43

KOHeqHOTO MHOXeCTBa

ooprrayru qlrcJra

[epecraHoBoK, cover artuit,
pasueqeuufi
Peruesue xona6uuaropHbx
3a,uarl

Ooplayra 6unopra Hsrcroua
Cnofr crna 6r,rnov r,ra,nrnr,rx

AaHHr,rx
98 floouepegHufi u oAnonpevrennrrfi

nu6op HecKo"qbKr,rx aJreMeHToB I{3 KoHeqHoro
MHOXCCTBA

I

99 (Dopuyru qI{cJIa [epecraHoBoK,
co.{eraHr,rfi , pasuelqenufi

1

100 Perueuue xou6uuaropHbx 3aAaq I

101 @oplryra 6unoua Hrrorona I

t02 Cnoftcrna 6nnouualrntx
xoo66rEqueHroB

1

103 roe(f$nqueHroB
Tpeyronrnnr flacra-ns

Tpeyromrux llacrars I

104 Konrpo,'rsnan pa6ora J\b6 ro reMe:
((SJreMeHTbr rcopr6unaroprrxrl,
craTrrcrHKrr H TeopuII
neDosrHocreft)>

1

105 3a.r€r .llbS no reMe: ((sJreMelrrbl

rcour6unaropurll, crarucrlrKrl I{
Teoplllr neposrHocrefi)

I



Kaleu4apHo-TeMarlrrrecmoe [,'raHrrpoBaHlre rro MareMarurce 11 KJracc laa2022-2023
yue6uurfi rog

'I'prrroHomerpHrrecKue 
Sopuy"rst ( 22u)

Cnuyc, Kocr,IHyc, TaHreHc,
KOTaHreHc [popr3BoJrbHoro
yrna.
Paguauruax Mepa yrna
Cuuyc, KocI,IHyc, TaHreHc.
KOTAHIEHC I{HCJIA

OcHosusre
Tp I.I lO H OM eTp H r{ eC KI,I e

roxAecTBa
tDopruynrr npr.rBeAeHr.rf,

CuHyc, KocllHyc u raHreHc
cyMMbr H pa3HocTr.r AByx
yfnoB.
CaHyc H KocHHyc AsofiHoro
yfna
(Doprr,ty.nsr tronoBu HHoro yrna
(Dopuylsl rpr4BeAeHHs
Ilpeo6pa:oBaHr.r, cyMMbr
TpHroHoMeTpuqecKnx

SyHxurlfi B rrpor.r3BeAeHue H

TIPOH3BCACHA' B CYMMY

BurpaNeune
Tpr,r ro HoMeTpr4 qecKHx

Synxuufi qepe3 raHreHc
rroJroBr,rHHof o apf yMeHTa

llpeo6pa:oBaHLre npocreft ruux
T'pF foHoMeTpHr{ecKHx
esrpaxeHufi

Onpe,le.neu[e cr,rHyca, Kocr,rHyca tr TaHreHca
'ra

10

11

l4

16

Cuuyc, Kocr{Hyc, TaHreHc, KoraHreHc
npoH3BoJIbHOfO yrJra.

PaguaHnax Mepa yrna
floaopor ror{Kr{ BoKpyr HarrzrJra KoopAr{Har

TpurouolrerpuqecKr.re roxAecrBa.
Peruesne 3aAaq tro reMe

qecKr.re ToxAecTBa.)
Cuuyc, KoctrHyc H TaHreHc yrnoB au - a
3uaxu cr{Hyca, Kocr,rHyca H TaHteHca

Perueune 3araq tro reMe <3uaxu cvtHyca,
KOCIIHyCa r.r TaHfeHca)
Oopuylrr cnoxeHr.rt
Perueuue 3aAarr tro reMe <(foprraynrr
CJIOXEHHfl)

Perueuue 3aAaq no reMe (onpeAeireHr,re 3HaKoB
Tpr,rroHoMerpuqecKr,rx @ynxqrafi >

3aezcprr\,rocrb MexAy cr.rHycoM Kocr.rHycoM u
raHreHcoM oAHoto H TO|O Xe yrna
<Dopuynrr rpr.r BeAeHr.rfl

Perueuue 3aAarr rro reMe <Sopuynu

KoHrpomHaa pa6ora J\!1 rro reMe:
ro HoMerpH rI ecKrre Oopruy,ru>>

Cyrr,tt,ta u pa3Hocrb cr,rHycoB H KocltHycoB

Cuuyc r.r Kocr.rHyc 4eoftuoro yua
Peruesue 3aAaq no reMe (cuHyc r.r KocLIHyc
AaoftHoro yrna)

Peuesue 3a4aq rro reMe: ((cuHyc, Kocr{Hyc rr
TaHreHc 4noftuoro yrna)
Cauyc, KocLrHy r.r raHreHc rronoBr,rHHoro yrna
Peureuue 3aAaq no reMe <Cuuyc, Kocr..rHy r.r

TAHIEHC IIOJIOBI,IHHOfO VTNA)

ooprraymr flpr,rBeAeHr,rfl

Perueune 3araq rro reMe < $opuynu

llpeo6paso BaHufl cyMMbr
rpuroHoMerpuqecKux $ynxquft s
npor.r3BeneHr.re H n Hq B CYMM

PeureHue 3aAaq rro reMe < Ilpeo6pa3oBaHr.r,
cyMMbr rpr,roHoMerpr.rqecKux Qyrxqufi n
lpor.r3BeAeHrre u [poH3BeAeHr{fl B CyMMy)

I
1

2 I

J I

4
1

5 I

6
1

7 I

8
1

9
1

1

I

t2 I

l3 I

I

15 I

I

t7
1

18 I



19 l
_l

Berr

r{epe3 TaHreHc [oJroBr4HHoro apryMeHTa 
I

Peurenue 3aAarr rro reMe < Brrpaxeuue 
I

rpr.rroHoMerpr.rqecKr.rx Syurcuufi qepes raHrenc 
IronoBuHHoro apfyMeHTap 
I

flpeo6pasoBaHr{e npocrefiruux I

,prroro*erprz.Iec*r{x gtpaNeul{r 
I

npocrefiruux rpr.rroHoMerpuqecKr.rx 
IsbrpaxeHufi)) |

Konrpo.nsuan pa6ora l\b2 no reMe: 
I

<[Ipeo6paroBaHrre upocrefiurux 
IrpllroHoilrerplrqecrctlx sbrpail(eHllft) 
I

'oDbr B trDocrDaHcrne ( l3q )

l
I
_tl

20

21

22

ZJ lexaproau KoopAuHarbr B

I]pocTpaHcrBe
@oprvtyra paccrorHlrfl MexAy
AByMf, TOTIKaME

<Doprrayna paccroflHu, or
TOqKU,[O TIJIOCKOCTI,I

lloHgrne BeKropa B

rrpocTpaHcTBe

Moaynt BeKropa
PaeeHcrso BeKTopoB

CloNegue I.r BbIr{HTaHHe

BeKropoB
Cloxeuue BeKTopoB r.r

yMHO)KeHHe BeKTOpa Ha qHCnO

YrvrHoNeuue BeKTopa Ha qHcrrlo

KonnlauapH6re BeKTopbr

flpanulo flapannenelurreAa
PasroxeHue BeKTopa no rp€u
HeKOM[naHapHbrM BeKTOpaM

[exapronrr KoopAuHarbr B [pocrpaHcrBe
(D oprvr yn a paccro.,rHr.rr M exAy AByMs roqKaM r.r

1

24 <Doprvryla paccrosHl,Ifl or rorrKr.r Ao rrJlocrocrl4 1

25 lloHqrue BeKTopa. KolluueapHbre BerTopbr. 1

26 Pasroxeuue BeKTopa no,qByM
HEKONNI,IHCAPHbIM BEKTOPAM

1

27 PerueHue 3aAarr rro reMe (rroH.,rrr.re BeKTopa B

IIpocrpaHcrBe)
1

28 Cloxeuue H BrITII,ITaHHe BeKTopoB.

Cyrtaua HecKoJIbKr.rx BeKTopoB

1

29 YuuoNeuue BeKTopa Ha qucJro 1

30 Peuresue 3aAarr no reMe <4efictnnr c
BeKTOpaMr{)

1

3l KonnnaHapHL,re BeKTopbr I

)' flpaeuro napannene[HreAa 1

JJ Pagroxeuue BeKTopa no rp€rvr

HeKOMrrJraHapHbrM BeKTopaM

I

34 Peruesue 3aAarr rto reMe (KoMlnaHapHble
BeKTOpbI)

1

35 Konrpolr,Har pa6ora J\!2 ro reMe
((BeKTOpbr B IIpocTpaHcTBe))

I

36

YpaeHeHue Cos x:a
Ypaaueuue Sin x:a
YpanueHrae Tg x:a
Perueuue
rpHfoHoMeTpHqecKHx
ypanueurafi
flpocreilur.re
rpHfoHoMeTplrqecKue
HepaBeHcTBa

Ypanueuue Cos x:a 1

5t Perueuue rpr.rroHoMerpr.rqecKlrx ypanueuufi
nzga Cos x:a

1

38 YpanueHue Sin x:a I
39 Perueuue rpraroHoMerpr{qecKux ypanneuufi

sLIAa Sin x:a
I

40 Ypanueune Tg x=a 1

41 Peurenue rpuroHoMerpr4qecK[x ypanueHufi
nuga Tg x:a

I

42 Pemeuue rpr,rroHoMerpr{qecKr.rx ypasHeHrrfi 1

43

44

flpocreft rutre rpr,rtoHoMerpuqecKr,re
HepaBeHcrBa

I

perxeHrre 3aAar{ rro reMe < flpocreftruue
Tpr.rf oHoMeTpr{qecKLIe HepaBeHcTBa)

I



45
I 

peueHHe 3anaq rro TeMe (peueHHe

I 
rpzrouor.rerpuqecKnx ypanHeuufi r.t

I HepaBeHcTB)

I KoHrpo;lruan pa6ora J\b2 tro reMe:
I

I 
(Tpr{roHoMeTpuqecKr.re ypaBHeIJIdfl, Lt

I HepaBeHcTBa))

I
L-:E46

Merog xroopArrHar B rlpocrpaHcrBe ( 10 .r
47 Koopluuarbr rorrKrz u

KOOpIT{HaTbr BeKTopa

Csssn Mexry KoopAr.rHaraMr{

BeKTOpOB r.r KOOpA.rHaTaMr.r

TOqCK

flpoc'reft rur4e 3araqr.r B

KOOp.rlr4HaTax

Yro,r ueNly BeKTopaMr4

Cxa,rxpuoe npor43BeAeHr4e
BeKropoB
Brr.{ucreHr4e yrnoB MexAy
nprMbrMr.r u nJrocKocTf,Mr4

Vpanneuue rrJrocKocrH

IlparrroyronbHiur crrcreMa KoopAlrHar B

rrpocTpaHcTBe

Koop,uunarbr BeKTopa

I

48 Cessr MexAy KoopAuHaraMr{ BeKTopoB u
KOOpnHHaraMr,r ToqeK

1

49 flpocrefi ruLre 3a1a-tu B KoopAr.rHarax 1

50 Peureuue 3aAaq [o reMe <npoc:refiurpre 3aAar{H

B KOOpAT{HaTax)
I

51 Yror naexAy BeKropaMH I
52 CxalrpHoe [por{3BeAeHr.re BeKTopoB I
53 Brr.rr4creHue yrnoB MexAy rrpsMbrMr.r !r

IINOCKOCT'MI,I
I

54 Ypanuenne rrJrocKocru I
55 Peruesue 3aAaq [o reMe (cKan.f,pHoe

[por43Be.{eHr.re BeKTopoB)

I

56 Kourpo.nsHaa pa6ora J\I3 rro reMe: <<MeroA
KOOpATTHAT B IIpOCTpaHCTBe>

1

57 O6lac"rr o[peAeneHlrs r4

MHOXECTBO SHAqCHI,Ifi

Tpr4 ro H oM eTp14 LTeCKUX

Qyurcqafi
r{€ruocru, Her{erHocrb,
nepnoAr.IrIHocTb
Tp r4 f o H o M eTp r4r{ ec Kux

Qyuxunfi
Csoficrna Qyuxulzll y:cos x
ee rpa$ux
Csoficrsa Qy*rrc,Ir{u y:sin x :

ee rpa$ux
Cnoficrna Syr*ulu y:tg x z
ee rpaSur
O6parnsre
Tprz ro H oM eTp r4qec Kr4 e

0yuxurea
ApxcrEuyc, apKKocr.rHyc r4

apKTaHfeHc qucJla.

O6lacrr olpeAeneHr.rfl H MHoxecrBo guaqesrEfi

Tpr.rroHoMerpprqecK[x Synxqufi
1

s8 perxeHr4e 3aAaq rro reMe <O6lacrr
onpeAeneHr,rf I,I MHoxecTBo :uaqesuft
Tpr.rroHoMerprar{ecKr4x Syurqnft >

I

59

-60*

tleruocrr, HeqerHocrb, fleplaoAl,IrrHocrb

petueHne 3aAaq rro reMe <9€ruocrr,
HeqeTHocTb, [eplrOALIqHOCTb

Tpr.rroHoMerpur{ecKr.rx SyHxqrafi >

1

1

6l Ceoficrsa (fyuxquu y:cos x r{ ee rpaifrEx 1

62 Ceoficrsa (fynrqran y:sin x rr ee rpa6ur< I
63

64------;=-
65

-66

Csoficrea rfyHrqnu y:tg x u ee rpadux 1

O6parutre rprroHoMerplrqecKue $ynrqrau 1

peueHr4e 3ap.aq tto reMe <O6parHtre
Tpr.rroHoMerpuqecKr.re $ynrqrau>

I

Konrpo;rruar pa6ora J\b2 no reMe:
(cpr.rfoHoMeTp[qecK[e ypaBHeH[fl rr
HepaBeHcTBa)

I

xesue ( 8q
67
ut_
69-70

I-{enrpa,rruaq cuMMerpH,
Oceeaq cr.rMMerplirr
3epxa,rrua, cH MI\rerphf,
Ilapa,ue,rrHrrfi uepeuoc

1

Ocesas cHMMerpHfl I
3epxa,rtHar cI{MMerpI{s 1

Peuresae 3alaq rro reMe (crrMMerpr4r)
1



71 Ilpeo6pasoBaHr.re nono6Hq
.qBHiKeHr.re

llaparle:rrrrsrfi nepenoc 1

t' flpeo6pasoBaHr.re noAo6 ux I
73 Peruesue 3aAaq no reMe (ABr.rxeHLIe) I
74 KoHrpo.nruar pa6ora J\b 4 rro reMe:

((ABrrlr(eHHe))
I

Muoro HHKrr (15 q.
75 Bepuunrr, pe6pa, rpaHr,r

MHOrOfpaHHHKa.

feouerpu.recKoe reno
Pa:reprra. MHororpaHHsre
yrnbr.
Brmyrclue MHororpaHHr,rKr.r.

Teoperraa 3finepa
llpurua, e€ ocnonauul,
6oxoslle pe6pa, Bbrcora.
6oroeafl [oBepxHocrr)
flpxvraa r,r HaKJroHHafl npu3Ma
llpaau,rsuax [pr.r3Ma
flapa-ueleuunea. Ky6
flupauraAa u e€ ocHosaHze,
6oxosrre pe6pa, Bbrcora,
6orcosaq [oBepxHocrb
TpeyronrHafl fivpaMt1a
flpaeu,rsuar n HpaM r.rAa

Yceqeuuag fiupaMHAa.

floHsrue MHororpaHHHKa
feouerpuuecKoe reJro

I

76 Pa:neprxa. MuororpauHbre yrJrbr. I
Brruyxlue MHororpaHHr,rKrr. Teopeua 3finepa

1

78 IIpnsr'ra
flpxrr.raa LI HaKJroHHa-rr [pH3Ma

1

79 flpanulsuar npu3Ma
flapannerenauet. Ky6

I

80 llpocrpaucrBeHHarr reopeMa flprdaropa I
81 fluparrazla

Tpeyronsuas.rrupaun1a
I

82 Ilpanulruax rLrpaMHAa
Vce.{euuas trupaMr.rAa

1

83 Peuregue 3aAar{ no reMe (MHororpaHHr.rKr.r) 1

81 Konrpo.lsHaa padora J\b 5 ro reMe:
((MHOTOIPAHHHKII

1

85 Cuuuerpuu n ry6e, B napannenefl[[eAe, B

IIprI3Me H B flr,rpaMr.rAe

Cuuuerpu{ B rrpocrpaHcrBe

I

86 Cuuuerpuu e xy6e, n
IIapal'Inenefl]Iflele, B [pH3Me H

B rrupaMHIe
floHqrue o cr.rMMerpur.r B

[pocrpaHcree (ueurprurbHar,
oceBa.fi, aepranrHax)
I-Ipnr'reprr cr.rMMerpur.r B

oKpyxarcqeM Mr{pe
flpelcrasreHr4e o rrpaBHnbH brx

M HororpaHHr,rKax (rerpa:4p.
rcy6, oxrasgp, .4oAeKa3np,
urcocasgp)

Ilpuuepsr cuMMerpuu B oKpyxarc[IeM Mrrpe I

87 flousrue flpaBr.rnbHoto MHotorpaHHr{Ka
3renesru cuMMerpr{u [paBr.rnbHbx
MHOrOrpaHHr,rKOB

1

88 Peurenue 3a.[ar{ no reMe (cr,rMMerpr.r, B

rpocTpaHcTBe)
I

89 KoHrpo,rrHar pa6ora J\b 6 ro reMe:
((IrHOrOf paHHuKu))

I

Srevrenrrr rco nr6unaropurcH, crarrrcrr{Krr rr reopll lr BepoqrHoctefi (8u)

90
Ta6nu.{Hoe z rpa$uuecrcoe
npeAcTaBneHr.re AaHHbrx
tluc,.roetre xapaKTepHcrHKH

Pf,AOB AAHHbIX

floouepegHufi u
oAHoBpeMeusufi nlr6op
HECKOJIbKI,IX 3JICMCHTOB I,I3

KOHeqHOro MHOXeCTBa

Ta6ruquoe u rpaSu.recKoe npeAcraBJreHr.re

AaHHbrx
t{Hcrosrre xapaKTepr{crr,rKlr prAoB AaHHbx

I

9 floo.repegusrfi u o4Honpeueuuufi nsr6op
HECKOJIbKI,IX SJIEMEHTOB I{3 KOHEIIHOTO

MHOXECTBA

I

92 (D opvrylrr qucJra nepecraH oBoK, coqer a*Ltir,
pasueuleuufi

I



93 (Doprrrynu r{r4cJra

nepecTaHoBoK, co.{eTaHafi ,

pasuerueuufi
Peuenue rou6unaropHbrx
3aLAq
@oplayla 6usoua Hsrcroua
Cgofi crsa 6ugouua-lsssrx
rooS$uuueHroB
Tpeyro.rmnux flacrals

Perueuue xou6unaropHbrx 3aAaq I
94 @oouvra 6unoua Hrrcrona I

95 Csofi crea 6unouuamnrx xoeS tf uqrleHroB 1

96 Tpeyro;msux Ilacxars I
97 KoHrponrnar pa6ora i\I6 uo reMe:

(3JreMeHTbr xo rr6uuaroprlKlr, craru crrrKrr Ir
Teoprur nepoaruocreft>>

1

I,Iro6 HIIE II HCTBEHHbIX 8q
98 flpanura ttocrpoeHr4r

ra:o6paxeHufr
flaparuersHarr npoeKulrs

$urypu
Orpa6orxa HaBbIKoB r{epr{eHu.f,

rrapaJrnenbHofi upoerquu

$urypu
Zro6paxenr.re $urypu
Orpa6orxa HaBbIKoB r{epr{eHI,{f,

@nrypu
I4so6paxeuue rJrocKr{x Srn.yp
Orpa6orxa HaBbrKoB rreprleHI4fl

rrJrocKr.rx rpuryprr
tr4so6paNeuue
rrpocrpaHcrBeHHbrx Suryp
Orpa6orxa HaBr,rKoB qepqeHufl

rrpocrpaHCrBeHHbrx Srryp
06 axcnonaax reoMerpxu

flapa,r:re:rcHa:r npoeKuux Surypu 1

99 Orpa6orrca HaBbrKoB riepqeHus uapar:remHofi
rrpoeKulrn Snrypsr

I

100 I,Iso6paNeuue Surypu
Orpa6oma HaBbrKoB qepqeHur $uryprr

I

101 r4e nlrocKl4x 14 1

102 Orpa6orxa HaB[,rKoB qeprreHl,L rIJIocKt4x 1

103 Irl:o6paNeHr.re ttpocrpaHcrBeHHbrx Quryp 1

104 Orpa6orxa HaBbrKoB r{epueHus

nDocrDaHcrBeHHbx tburvp
I

105 06 axcuorr,rax reoMerpuLr 1

I

l{roro r05



KaJ.IeHAapHO TeMarHqecKoe rlJra HrrpoBaHlre

y.re6HbIfi roA

rro MareMaruKe 12 n.rracc ta2022- 2023

Nsnn
coAepxaHLIe

TeMbr Ans.3arlvcu B XypHaJI
KOJI-

BO

ypoKo
B

TATA

rrpou3BoAHaq u e€ reoMerpuqecxufi cMbIc,'I ( l3 v)

I flousrue o npousnoguofi

SyHxquu, $usuuecrcufi u
reoMerpr.rqecrcufi cMbIcJI

upouanoguofi
Ypanueuue racatemnofi x
rpa$uny Synxurafi.
flpou:no4ubre cyMMbI,

pa3HocrH, nporr3BeAeHl4r,
qacrHoto

flpousno.quble ocHoBHbIx

3neMeHrapurrx $yuxqufi
flpuueueuue rpor.{3BoAuofi x
HccJre.{oBaHraro $yuxuHft ra

rrocrpoeH r4ro rpa$ra r<on

flpoussoAHsre o6paruofi

QyHxrlrau r4 KoMno3LIqLIH

Aauuofi SyHxquu c ruauefisofi
flouqrue o6 oupe.qereusotu
r,rHTerpane KaK rrnoulaAl,I

Kpr.rBoJrLrHefi nofi rpanequ n

flpe4en [ocJleAoBareJlbHocrrl. Ilpege.n

$yuxuura. HenpepunHocrb Synrquu.
flpournogua.a.
flpouesoAuuul creneHHofi $ynxqun

I

2 Vpanueuue KacareJlbHofi r rpatluxy Qynrquft.
flpanura anStbepenqplpoBaHl'L

1

J flponsnoAuble ocHoBHbx gJIeMeHTapHbIx

$ynxqrfi
feouerpuqecrufi cMbIcJI npoussoAHofi

I

4 Bo:pacranue z y6unanne Qynrquu
3xcrpeuryuu $ynrcqnu

1

5 flpuueueHr4e flpoI{3BoAsoft x nocrpoeHll}o
rpa$uxon $ynruufi

1

6 Hau6onruee r{ HaI{MeHbIrIee 3HarreHue

6ynxquu
I

7 flocrpoeuue rpaQuxa Synruuu
Peuresue 3aAaq tro reMe: <flpuueneuue
rrpor43BoAHoft x uccreAoBaHllrc tbynrqnft>

1

8 flpou:eo4uue o6paruofi Syuxquu u
KoMno3r.rrluu Aauuofi $ynrquu c ruluefiHoft

I

9 Buqucreune IIHTerpaJIoB

Bsrquclenue rlnorrlaAefi c nouotutro
IIHTETPAJIA

I

10 flon-srue o6 oupe4elEssotrl HHTerpilne KaK

rtnoulaAr.r KpuBonrlHeft uofi rpauequu
fhouraAr KprrBonr{Heft uofi rpaneuuu.

1

ll I4nrerpal u ero BbrrIucJIeHI4e I

12 Peruesue 3aAaq Ha HaxoxAeHlle [noqaALI
Tpanequu

I

l3 Konrpo.nruar pa6ora J\tl no reMe:
(([porr3BoAHaq u ed reorrerpuqecrufr
CM[,ICJI)]

1

TeJra r{ noBepxHocrrr Bparrlenun (15u)

Ce.reHlar rcy6a, npu:tr,trr, Ce.{eHr,rq xy6a, npusMbl, lpIpaMI{AbI



l5 lr.rpaMLIAbI

I-[unuH4p H KoHyc

Yceqesurtft KoHyc

OcHosaHIae, Bblcora, 6oKosaq

rroBepxHocrs, o6pasylouras,
pa3BeprKa.

Oceerle ceqeHllg u cer{eHrlg

lapannenbHble ocHoBaHHK).

CSepa u ruap. Ypanuenue
cseprr. fhoulaAr cQePu.

Baauu u oe pacrIoJIoxeHI'Ie

cSepsl H nJIocKocrLI

Kaca'rerrHas nJlocKocrb K

cSepe. flnoulaAs c$epu

llosgrue qpInHHAPa

lhouta,us rloBepxHocru IILInHHApa

1

l6 Peuresue 3aAar{ Ha HaxoxAeHl4e nnoulaA[I

IHnlrH.[pa

1

17 flossrue KoHyc

finoulaAr troBepxHoc-rll xqHyea

I

l8 Pemesue 3aAaq Ha HaxoxAeHl4e niIouIaAI4

KOHyCa

1

l9 Yce.{eHHsrfi xouyc I

20 OcHoeaH[e, Bblcora, 6oxosafl floBepxHocrb,

o6pasyrcuarl, pa3BePTKa.

1

2t Ocesrle ceqeHl{fl }I ceqeHlu napiIJIJIeJIbHbIe

OCHOBAHI,Irc.

I

22 OcHosaHI,Ie, Bblcora, 6oronag IloBepxHocrb,

o6pasyrcuarl, pa3BePTKa.

1

23 Oceesre cerreHl.L u ceqeHI'L napanJlenLHbre

OCHOBAHIIIO.

I

24 C$epa u trtap

YpaeueHlle c6eprr

I

25 Peurenue 3aAaq tro HaxoxAeHulo ypaBHeH]Ifl

c$epsI

I

26
Bgauunoe paclonoxenue cQepu pI [JIocKocrI'I

Kacarelrsiul nJlocKocrr x c$ePe

I

27 llnoutaAs c$epu
PerueHue 3aAarl Ha HaxoxAeHue [JIoIrIaAlI

ctbepn

1

28 Konrpo.nrHan pa6ota J\b2 ro reMe: <<Tsta u
rroBepxHocTu BpaIrIeHHs)

I

nepnoo6pa3Hafl H [IHTerpa,'I (13q)

29 flepnoo6pasnar
tDopr,a yna Hurcro H a- JIefi 6uuua
flpuuepsl ucnoJlb3oBaHLIfl

flpor.r3BoAHofi Als HaxoxAeHLIq

HaHnyquefo peIxeHLIfl B

[pHKnaAHbIX, B TOM r{Hcne

c o qpI an bH o - 3KOH O M IrqeC KIIX,

3aAar{ax

HaxoNAeuLIe cKopocrtr Nts.
npoqecca, 3aAaHHofo

Qopr'rynofi nu rpa$uxornl
flpuuepu npLIMeHeHI{,
HHrerpaJla n Qusuxe u
reoMerpr,IrI
Bropax [pon3BoAHafl v ee

Quauuecxufi curtcn

flepsoo6pa3Has I

30 flpanuna HaxoxAeHur uepnoo6pa3Hblx 1

3l @opuyra Hrrcroua-Jlefi 6uuua 1

) /-)) PerueHue ITHTeI'panoB rro ocHoBnoft Sopr'ryle
HHTefpaJIbHolo ucqHcJIeHI'Ifl

2

34-35 flpnnepsl vcloJlb3oBaHH, rrpollgsoAHofi Ars
HaxoxAeHplfl HaHJlyr{uero pelxeHufl B

rrpr.{KnaAHbx, B TOM qEore coqplanbHo-

9KOHOMI,IqECKI'IX 3AAAqAX

2

36-37 HaxoxAeul4e cKopocrv \ns flPoqecca,

3aAaHHoro Soprr,rynoft unu rpa$uxorv
2

38 flpurr,repsr [pLIMeHeHI'It I,IHTerpana n Su:ure u
reoMeTpHH

I

39 Bropaq [poI43BoAHarI I

40 Qlrsuqecxufi cuucl ntopofi npon:noguofi 1

4t Konrporsnan pa6ota J\b3 rlo reMe:
<<nepsoo6pa3Hafl Ir HHTerPaJr)>

1



o6t€nart reJr Ir nJrorrraAu noBepxH( rcrefi (14't)

I
42 flousrue o6 o6rerrle rela

Orlrorrrespre o6reuon
Ionqrue o6r€ua
)6r€u rlpflMoyronbH@

43 noAo6urx ren
(Dopr',rynrr o6t€r'.la ry6a'
rrprMoyfonbHOlo

)eureHue 3aAaq Ha HaxoxAeul4e o6beMa

rapiIJIJIeJIeIIHIIeAa

1

44 )rsouresue o6r,eNloe noAo6nrx ren I

45 napanneneIIurleAa, rIpH3MbI,

qunI,IHApa

Ooprrryru o6reua mlPaMlIAII
r.r KoHyca
tDopurylur nnoulaAn
rroBepxHocrefi quluu LPa u

KOHyCa

<Dopuy.nu o6s€vra luapa u

rnoqaAl,I cifepu. O6r€rrllr ren
H TTJIOUIaAII I,IX [OBepxHocrefi

)6terra npruofi nPI'I3MrI

leureuue 3aAar{ Ha HaxoxAesue o6reua
rp.sN,{ofi [pLI3MbI

1

46 J6r€u qrnI4HAPa

Peuresue 3aAaq Ha HaxoxAenue o6r€ua
iIr{nHHApa

I

47 Bsr.rucreune o6r€Nros ren c noMolrlblo

lrHTerpana

O6revr uarlounofi nP[I3MbI

1

48 Perueuue 3aAar{ Ha HaxoxAeuue o6r€ua
saxrosnoft [pI43MbI

1

49 O6reu [vpaMI4,{bI
Peruesue 3aAaq Ha HaxoxAesue o6leua
NI,IPAMHAbI

1

50 O6r€la KoHyca

Peruesue 3aAaq Ha HaxoxAesus o6reua
KOHyCa

I

51 <Dopuylu rno[IaALI noBepxHocreft IluluuApa
H KOHyCa

1

52 O6rEu uapa
Peuresne 3aAar{ Ha Haxox,4enne o6leua ruapa

I

53
O6rer,asI uapoBoro cerMeHTa, uapoBoro cJIo,

r4 rrrapoBolo ceKTopa

1

54 flnoua.qr cSepu
Peruesae 3aAar{ Ha HaxoxAeHI'If, flnouaApl

uapa u cSepu

1

55 Konrpo.nsuar pa6ora J\}t4 rlo reMe:

<<O6rerust reJr u flJrotrIaAlr lrx
nosepxHocrefiD

I

3,JTeMeHTLI rOrr.r6unaropHKrr' CTalrHcrrIKrI Ir reoprn BepoflTHocteft( 14u)

56 3neueHrapHble h cJIoxHbIe

co6rtruq
PaccuorpeHl4e cnyqaeB I'I

Co6snus. 3lelteurapHble u cJIoxHbIe

co6rnus. He:asucllN{rre co6rlrprq.

I

57 Bepomnocrs co6rttuft . Cloxenue
aeposrHocrefi

1

BepoflTHOCTb CyMMbI

HecoBMecrgr,tx co6snuft ,

BepoqrHocrb
n porr,I BoIIoJloxH o ro co6smPtq

floHqrue o He3aBI,IcLIMocrI'I

YcrosHa, BepoflTHocrb

58 Korra6unaquu co6rtrufi . Ilpo:runoflonoxHble
co6rlruq

I

59 PaccrnlorpeHue cnyqaeB H BeporrHocrb cyMMbI

HecoBMecrurx co6ltrufi
I



60 co6strufi
BeporrHocrn u
CTATI,I CTI,IqECKA' qACTOTA

HacrynneHus co1sttus
Perueuue [paKTl{qecKux 3aAaq

c [pI{MeHeHHeM
Bepo{THocrHblx MeroAoB

BepoqrHocrb flporuBouoloxuororco6strnx I

61 Peruesue 3aAatl Ha HaxoxAeHue BeporrHocrl'I

flporl,IBononoxHoro co6urug
I

62 YunoNenue nepoxruocrefi I

63 B e p oxru o crb rlp o I,I 3 B e AeHilg H e3 aBI'I c I'IM blx

co6urufi
1

64 Crarucru.IecKarl BepoflTHocrb 1

65 Cnyqafi urte BeJIHqI,IHrI 1

66 I-lenrpa-nruble reHAeHuI'IIa 1

67 Mepu pa:6poca I

68 PeueHIae [paKT[r{ecKzx 3aAaq c

lprrMeHeHHeM BeposrHocrHblx MeroAoB

1

69 KonrporsHar pa6ora Nb 5 no reMe:
<<3.nerrenrrt xo rvr6u u aropH Klrr crarrrcrllKH
rr reoputr nepoarnocrefi>>

I

ypaBHeHHq II HepaBeHcrBa c AByMq [epeMeHHbrrvru (8u)

70 VpaeHexrn r HepaBeHcrBa.

CNcrerua ypaexenufi n

HepaBeHCTB; peuJeHhe

ctacreMbr. Crcrenna 4eyx
nnHefiuutx ypaeHeHrfi c AByMn
nepeMeHHblM14; chcTeMa

HepaBeHcrB c AByMs
nepeMeHHbtnnr. Peu:enre

no,qcraHoBxoit u

an re6pa rvecxilM c.nolKeH heM.

PeureHre paLlhoHanbHblx

ypaaHeHrafi . fl pranneput

peueHhR ypaeHeHrlt Bbtctul4x

crenexeil; MeroAbt 3aMeHbt

nepeMeHHoil, paanoxeHreM
Ha MHolxhrenr. YpaeHeHile c

HecKonbKhMh nepeMeHHblMt4.

flprnneput peueHhr
xennHefiuurx o4creM.

Ilprnneput peuJeHilR

ypaaHeHufi B Llenblx Lthcrax.

Peu:eHre reKcroBbtx 3aAaq

anre6pa h,{ecKhM cnoco6orvt

VpaeHexnn h HepaBeHcrBa c ABYMn

nepeMeHHblM14

1

7t Cucreana ypaeHeHrafi il HepaBeHcrB; pelueHHe

chcTeMbl.

1

72 Cncrerua 4ayx nrHefiHbtx ypaBHenuh c AByMn

nepeMeHHblMh; chcreMa HepaBeHcrB c AByMn

nepeMeHHblMh.

1

73 Peu:en re noAcra HoB xoit u anre6panuecxhM

c.nox(eHheM. Peu:eHne paLlnoHanbHblx

vpaexeHNfi

I

74 ll purvreput peueH hR ypaaxeH ril BblctlJ 14x

creneHefi ; MeroAbt 3aMeHbl nepennexHoil,

pa3nolKeHreM Ha MHO>KhTe/l h.

I

75 VpaeHeHue c HecxonbKhMr nepeMeHHblM14.

l-lpNrueput peueHhR HenrHefi Hulx chcreM.

I

76 l-lpnrueput peueHhR ypaaHerrfi B qenblx
qhc.nax. Peu:exre reKcroBblx 3aAaq

arre6pa rvecxhM cnoco6oru

1

77 Konrpo.nsuan pa6ora Nb 6no reMe:
(ypaBHeHlrq u HepaBeHcrBa c AByMf
rrepeMeHHbIMlr))

1

uToroBoe IIoBTopeHue 3a Kypc MaTeMaTHxu 10 -11-12 KJIaccbI (28'l)

78 Kopnn I{ crerIeHI,I
Jloraputf r,r

@yHxqnu
Ypaeueuua r,I HepaBeHcrBa

Haqala MareMarur{ecKoro
AHAJIH3A.

3reuesru rou6uHatopuru

Aprr$*etuqecxptfi KopeHb I t
Crenesr c paIIIIoHanbHbIM [oKa3areJlelt u eE 

I

ceoficrea. Csoficrsa creneHll c 
I

AeficreurerbHblM rIoKa3areJIeM. I

79 IlorapuQu u ero ceoficrea
OcHosHoe rorapraSrtruqecKoe roxAecrBo
Jlorapu brvurqecKll e ypaBHeHHs I{ HepaBeHcrBa

1



cTaTr4cTI,IKI.I I,I TeOpUpI

BepoqTHocTpI

flpalmte u rlJlocKocrt4 B

rrpocrpaHcrBe
Muororpauuuxu
KoopluHarbl H BeKTopbI

Te:ra u rroBepxHocrl,I
BpaueHIIs
O6r,euu reJI I,I [nouIaAI4 I,Ix
nonepxHocrefi

Peurenue loraputfruon

80 Oyurqur, olpeAeneHue, cnoco6br ga arufl,

Ilnsefisas Synxullr. Kna4paruvnaa Syuxuur. I

8l
82 Peueuue 3aAar{ c ucrIoJIb3oBaHHeM cBoHcrB

Syuruufi

I

83 Creueusas tfyuxqux, ee cnofictsa ra rpaQur 1

84 florasaremnaa $yHxuuq, eE ceoftcrsa u rpa$ux I

85 Jlorapraif vrullecKarl ipyuxqur, ee ceofi crna pI

rpadur
1

86 TpurouorrlerpHr{ecKHe $ynxqun, Hx csoftcrsa u
rpa6raxu

I

87 Konrpo.nr,nan pa6ora J\b 5 rlo reMe:
<<flonropenue Kypca MareMarrrrcu 10-1 I
KJraccan

1

88 Peurenue uppauploHanbubx lI rloKa3areJlbHbx

ypanueuufi
Pemesue norapnSnauqecrllx 14

Tpr{f oHoMeTpLIqecKLIX ypasueHl'Ifi

1

89 PerueHue paI{LIoHiInbHbx H [oKa3areJlbHblx

HepaBeHcrB

90 Peruesu e loraputf rtauqecKl4x LI

TprrroHoMeTplrqecKI'IX HepaBeHcTB

1

91 Cucreua rroKa3areJlbHbx ypaBH er.uit u
HepaBeHCTB

I

92 Cucreua norapuif rrautlecKllx ypanueunfi n
HEPABCHCTB

1

93 Ypanueuux I4 HepaBeHcrBa, coAepxalryIe
MONVJIb

1

94 flossrue rpol43BoAHofi . flpanula
au$$epeuqupoBaHllq
flpraueneHlle rpoI43BoAsofi x I4ccneAoBaHI'Irc

Synrcuufi

I

95 Hau6olstuee LI HaLIMeHbIIree 3HarIeHI'Ie SyHrquu
Ilepeoo6pa3nas A rlpaBuna eE HaxoxAenus

I

96 I4Hrerpar. BsI.IHcreHI,Ie LIHTerpana

Bslqucresue flnoluaAefi c uovtoulrro
LrHTefpaJroB

1

97 Kou6usaropH ble 3aAaqI,I

Co6snus I{ Iax BI{AsI. ,{eficrnnr c
BeporTHocrrMI{

I

98 flaparremuble, [epneHALIKyJI.,IpHbIe ]I
cKperrlr4Baroql4ecfl npfl MbIe B [pocTpaHcrB

I

99 IlaparrenrHble rr rreprleHAI,IKynflpHr,Ie

INOCKOCTI,I

1

100 PaccroqHue MexAy rIJIocKocrflMH

flpoextupoBaHl,Ie

I

l0l flpusua, flapannenenulleA, xy6, nnpauuga
Cuuuerpus. flpaelulruafl npu3Ma, [I{ptlMLIAa

I



Bexropst, Hx paBeHcrBo II ux MoAYnb

,(eficrnrar c BeKropaMn. flpantllo

fhoulaAr IrI4nLIHApa, KoHyca, cSepu

Ypanneuue ctfepu I,I KacareJlbHarl flJlocKocrb K

O6r6vr [pI43MbI, u[nI'IH.4pa, [PIpaMI{AbI, Kouyc a'

O6rerr,r Iflapa, flnoulaAb

KourpolrHar Pabora J\b 6 no reMe:

<<flonropeHrre Kypca MareMarnrcn 1 1-12


