
MKTHrrC TE PC TB O tIP O CB E III E H WT P O CCI4IA CK Ofr O UAE PAIII4I4
MuuucrepcrBo o.pasonauus cranpo[oJrbc*oro Kpar

Agu u H'crpaqr{fl Typrcueuc*oro MyHrrrI u [aJr bH oro oKpyra,

yrrpaBJreHun o6pa3oBaHrrfl

MBOY COIU J\Ib 1

PACCMOTPEHO

MO yvzrenefi
MareMaTr.rrcu, $usuxu u

COTIIACOBAHO

3auecrzrenb ALrpeKropa

Carpapona X.A.
Ilporoxor J\b1 or (28) 0g
2023 r.

Afino,'rarosa O.A.
flporoxol J\bl2 or (30) 0g
2023 r.

PAEOTIAfl TIPOTPAMMA

(rD 223e472)

yue6noro [peAMera <<Ieou erpr{s. Easo nrrfi ypoBeH b)>

4rx o6yuaroqr4xc.f, 10-11 KJraccoB

rlp,

c. Jleruss Crasrca Z0Z3

uHSopryp



IIO.'I CHUT E JIbHA^tr 3A II4CKA

Pa6o'tas. [porpaMMa yue6uoro Kypca <feonaerpux> 6asoBoro ypoBHs Ar.ro6yvaroquxcfl' 10 -11 KJIaccoB paspa6oraua Ha ocHoBe (De4epa*Horo
rocyAapcrBeHHoro o6pasonareJlbHoro craHAapra cpe,qHero o6qero o6pasoaanzx,c yuerona coBpeMeHHhIx MIlpoBEIx rpe6oaauuit, [peAb.rrBJr.,reMErx KMareMarl4qecKoMy o6pasonaHl{ro, u tpanwluit poccttficxoro o6pasonaHux.
Pearutsalll4f, rIporpaMMBI o6ecneqzBaer oBJraAeHrre KJrroqeBbrMr{ KoMlereHrlr4flMr4,
cocraBJI'f,IoIqI{MI'{ ocHoBy AJrfl caMopa3BrTufl. Lr HenpephrBHoro oopasorauux,
IleJlocrHocrb o6rqerylbrypHoro, JII4qHocrHoro u rro3HaBareJrbHoro pa3Bkrrufl,
JrLr lrHo crr4 o 6yvaroul uxcfl ,

IIEJIrI U3ytIEHI,Ifl yrIEBHOro KypcA

BaNlroc* y.re6uoro Kypca reoMerprr4 Ha ypoBHe cpeAHero o6ulero
o6pa":onauzx o6ycloeleua [paKTl4qecrofi sHaqr{Mocrbro MeralperMerHbrx ulpeAMerHhlx pByJlbraroB o6yueuzx reoMerpl{I{ B Halp aBrreHLru rkrrrHocrHoro
pa3BLrrufl' o6yvarou1r4xcfl, SopnazpoBaHufl Synxrlnonanrgofi MareMarr4.recKofi
rpaMorHocrkr' vr3y.qe:gufl ,4pyrvx yve6nux Arrclu4[nr4u. Pa.:nur:ze y o6yvarculHxcf,
npaBI4JIbHbIx [peAcraBJIeHI4fi o cyqHocrl4 rr npoucxox.qeHkrr4 reoMerp,qec*r4x
a1crpaxtlwit, coorHorrr eHLrH peaJrbHoro u r4AeaJrbHoro, *upunr.p. ;;;;;;;;
MareMaT,'recrofi uayxofi xsre*uir u [poqeccoB peaJrbHoro MUIA, Mecre
feoMerprrl4 B CI4CTeMe HayK LtpoilLr MareMarkrqecKoro MoAeJrLrpoBaH[lfl.B HayqHoM
rIo3HaHI4LI I{ B [paKTrrKe crloco6cTryer SoprrazpoBaHr.rro HayqHoro Mr4poBo33 peHufl
YqAI\UXCfl, A TAKXE KAqECTB MbIIIIJIEHI{.I, HEO6XOAUUUX !,Tlfl AAANTA11UV B
coBpeMeHuorra o6ulecrBe.

feouerpzr flBnflercfl oAH14Mr vvlvrvr[,r,r)7 )T,,rDtcLv>t oAHklM pI3 0a30BbIX npeAMeroB Ha ypoBHe cpeAHefo
o6rqero o6pasoeauux, TaK KaK odecne.rasaer Bo3Mo)r(Hocrb Lr3yrrcHu, Kar(
AVAI]ZilN]4H ECTECTBEHHO-HAYqUOff HAIIPABNEHHOCTH, TAK TI IY MAHWTAPUO il.

Jloru'Iecxoe MbIIIrJIeHlIe, SopulrpyeMoe upv Lr3yqeHr4w o6yvarorqHM,Lrcfl
nou'grzfiublx ocHoB feoMerplra H rlocrpoeHua uenor{Ku Jrofar{ecxr,rx yrBepx geuui.r
B XOAe peIxeHI'I-S feoMerpl'IqecKHx saxtarL yMeHr4e BbrABr4far[, u onpoBepfarb
fI4rIOTe3bI HenocpeACTBeHHO I{CnoJrb3yrorcrr npz pelx eHut4 3AAaH ecrecTBeHHO-
Hayr{Horo rIaKJra, B qacrHocru kr3 Kypca dra:u xa.

vueuue oprreHTrlpoBarbc.s B npocrpaHcrBe arpaer cyrqecrBeHHyro ponb Bo
ncex o6lacrqx Ae{TenbHocrl{ rIeJIoBeKa. opueur arJr4fl rrerioBeKa Bo BpeMe HH wnpocrpaHcrBe neo6xo4zuoe ycnoBl4e ero col{aanbHoro 6attna, cpop^aa
orpax(eHrL OKpyxaloqefo Mup4 ycnoBrze yclerxHofo Io3Ha HUn u ar(TrzBHOfO
upeo6pasoBaHHfl gefictnureJlbHocrl4. onepupoBaHue npocrpaHcrBeHHbrM14
o6pasavu o6te4unxer pa3Hble BI4Abr yue6nofr 14 rpy4onofi AerreJrbH ocrt4,

6asosrrx



flBlrflercfl orHI4M t43 .,po0eccl4oH€ul.Ho BaxHhrx KaqecTB, nogToMy a*Ty€rnbHa3a*aqa soprrazpoBa*r4fl y o6yraroq,rxcfl. [pocrpaHcrBe,Horo MhrrrrJreHr{.[ KaKpa3HoBaAHocTI,I o6pasuoro MhrruJreHr{.f, cyuecrBeHHoro KoM[oHeHra BrI oAroroBKe K ,,p aKraqe cxoft A e-fl T.JIEH, crLI rro MHo rr{M H alpaBJreHkr.,rM.I{enr ocBoeHI4.' [porpaMM'r yue6noro Kypca <<feouerpzx>> Ha 6asonoMypoBHe o'yueruut o6rqeo6p*o"ur.r"Hoe u o6rqexyrbrypHoe pa3Br{rr,reo6yvarorqtrxcfl qepe3 o6ecue.reHze Bo3MoxHocrr4 npuo6per eHr4fl LrI4cnoJIB3oBaHufl cl4creMarl4qecKl'rx reoMerpvqecKr4x suauuir 14 peitcranil,cuequsuqH.lx reoMeTpl'Ia, BosMoxHocrr{ ycleruHoro flpoAoJrxeHa.f, o6pasorauaxno cleqvaJlbHocrf,M' He cB'f,3aHHErM c npkIKnaAHErM rlcrroJrr3oBaHrzeM reoMerpr4z.flporpa^aua ro reoMerplrr4 Ha 6asonoM ypoBHe [perHa3HarreHa Anflo6yuarorquxcfl cpe4uefi ITIK.JIBT, He zcrrhrrhrBaBrrrr{x 3Harrr4TeJrbHbrx :arpygueHzfiHa ypoBHe ocHoBHOro o6qero o6pa^:oBa,ufl, Taxzna o6pa:ou, o6yuaroul uecfl Ha6asonoM ypoBHe AoJrxHbI ocBoLITb o6rqze MareMaTLrqecKr.e yMeHufl,cB.f,3aHHbreco cueqzsnrofi reoMerpl4l4 u neo6xo4znarre AJrfl xr43Hr4 B coBpeMeHHoMo6qecrne. Kporrre ororo, oHLr r4Meror Bo3MoxHocTb pr3yrtLrrbreoMerpr4ro 6oleerny6oxo, ecJrlr B A€rJrbHefiuena Bo3Hr{KHer ueo6xorrrtrr" , ..or.rpr4rrecKr4x3HaHr4.,rx n np o Q eccra o H€urEHofi 4exrelbHo crrir.
flocruxeuze II.JII{ ocBoeHLLs [porpaMM'r o6ecne.{aBaercf, pe[reHr4eMcooTBeTcTByroqax 3aAaq. flpzopur.rrrr, 3aAaLr,aMH ocBoeHr4.f, Kypca<<feorraerpuu>> Ha6asosola ypo"rr. s 10-11 xnaccax .,rBr.f,rorc.s:
' @opvrapoBaHLIe flpe.qcraB lreHufl. o reoMerpar4 KaK qacrrr naraponofiKYJIbTYPbI I4 OCO3HAHIIE EE B3AI{MOCB flgU COKPYXAIOIIIKIM MIIPOM;
' sopvrzpoBaHLre rpeAcraB rre,un o MHororp;;"";;;-;^ ;;r, Bpar{eHr.rf,KaK o saxuefiuzx MareMarl4 qec*I4x MoAeJr.{x, rro3BoJl.fircqr4x orrr,rchrBarb

Lr u3y qaTb pa3HEre flBr7e$ufl. oKpyxarcqef o MLrp a;
' sopnazpoBaHr.re yMe'r4.f, paclogHaBarb Ha qepTexax, MoAeJrf,x w BpeaJrbHo M Mr{pe MHOro IpaHHLr Krr u r e ila BparrleHr4.[;o oBJI&AeHI{e MeroAaMLI perueHl'Itr 3aftaq Ha rrocrpoeHlrfl rua uzo1paxeHr{.sxrpocrpaHcrBeHHrrx Qzryp;r @opuzpoBaH,e yMe,r4fl ofrepprpoBaTb ocHoBHbrM[r n^oHflT,.flM. oMHorolpaHHrrKax z reJrax BparrleHLr fl u vrxocHoBHErprz cnoficrBaM,;O OBJI€IIEHLIE €UTOPI,ITMAMZ PEIIEHLI.fl OCHOBHEIX TKITIOB 3AAAq;

@oprrazpoBaHLre yMeHLL [poBo.u.rrb HecJroxHbre Ao*ai]areJr'HbrepaccyxreHLrfl B XOAe perueHlrf, crepeoMeTpr4rrecKr4x 3aAaq u saFall ClpaKTr4.recKaM COAepxaH HeM;
. PET3BLITLIe zHTeJIJIeKTyaJrbHhIx

o6yralorqLtxcfl, Eo3uaBarenuroft
yvenuft , KpwrLrrrHocrz MhrrrlJr euufl;

u TBopqecKux cloco6HocrerT
aKTL.IBHOCTA, I4CAJreAoBaTeJrbcKr.{x



. OopMzpoBaHze nyurqr.rouamuofi rpaMorHocrr.r, peneaaurnofireoMerpl{I4: yMeHLIe paclo3HaBarE Ilpo.fiBJleHufl reoMerpr,IqecKrrx
[oH''ITI,fi' o6rexros u 3aKoHoMepHocrefi B peuurbHbrx xrr3HeHH6rxcuryalruflx I{ [pI4 l43yrreHau ApyrHx yve6Hux [perMeroB, rrpo.rrB rreHufl3aBr4clrM'Crefi H 3aKoHoMepnocrefi, QoporyrrrpoBarb ux HA .f,3hr*ereoMerpl{Lr kr cog[aBarb feoMerpuqecKr,re MOAeJrLr, rrpHMeH.{Tb ocBoeHgrr7reoMerpl4'Iec*ufi aw.*par lJrfl peuleHl4f, [paKTr4Ko-opr4eHTapoBaH,brx

3 aAaq' kI HTep[perl{poB ar' z o rIeHr4B arb [oryqeHHbre p.ryr"ru.ui.o",utl,rel*rofi oco6eanocrbro [porpaMM.r .f,BJr.flerc.f, BKr]oqeHae B KypccrepeoMerpw B Harrane ero Lr3yrreHr.r.f, 3akaq, peuaeMbrx Ha ypoBHeuHTyurr4BHoro [o3HaHLIf,, I{ onpeAeldnurru o6pasorvr opraHr43o Bar,Hafl,pa6ora Ha4HL.MU' qro cuoco6ctaytor pa3BLITt4Io rou4qecKoro v npocrpaHcrBeHHoro
MbIITIJIeHLLf,' crt4MyJrl4pyer [poreKaHkre uHTyr4TrlBHErx rrpoqeccoB, Morr4Br4pyer K4a-uruefirueMy r.r3yqeHr4ro [peAMera.

flpe4novreHr4 e orAaerc.f, HaHrrAHo-KoHcrpyKTLrBHoMy Merory o 6yu euzx, roecrb reoperl4qecKl4e 3HaHuf, l4Melor n csoefi ocHoBe rryBcrBeHHocrb npeAMerHo-lpaKTl4qecrofi Ae''TeJIbHocru, Pasnzrze [pocrpaHcrBeHHbrx [pe.{craBreuzft yrralquxc' B Kypce crepeoMerpuu [poBoAr4Tcf, 3a c.rdr perxeHr4.,r 3aAaq Haco3AaHr.re npocrpaHcTBeHHbrx o6pasoa u 3araq HA onepr.poB aHuerrpocrpaHcrBeHHhrMlr o6pasauz. Cos4auze o1pasa npoBoAr4rc.f, c ouopofi HaHarJI''IAHocrb, a ollepapoB aHkre o6pa^:ovr B ycJloBr4.f,x orBJreqeHr4f, orHarJIf,AHocTI4, MhIcJIeHHoro r43MeHeHr4.f, ero r4cxoAHoro coAepx aHkrfl .ocuonnrre coAepxareJlbHhle rrkrHlrl Kypca <<feouerpkrkr>> B 10-11 KJraccax:<MuororpaHHLIKI4)), <rpxurre u [JrocKocrrir B [pocrpaHcrBe)), <Tena BpaueHru),<<Berropu I'I KoopruHarhl B [pocrpaHcrBe). @opuupoBaHr4e roil4qecK ux yvreuuitpaclrpeAelrflercfl He TOJIbKO fro coAepxaTeJrbHLrM rrLrHHflM, HO V IIo foAaMo6y.reHur Ha ypoBHe cpeAHero o6rqero o6p*orur,rr.
co4epxauue o6pa:onanzx, coorBercrByroqee [peAMerHbrM pe3yJr'raraMocBoeH,.f, pa60uefi rporpaMMhr, pac,,peAenduurru ro foAaM ofiyueruut,crpyKTypklpoBaHo TaKI4M o6pasou, '{ro6rr oBJIaAeHr4e reoMerpuqecKaMr.

rIoH'flTZ'f,Mr4 u HaBbrKaMH OoyqecrBJrrJrocb rrocJreAoBareJrbHo rr nocryflareJrbHo, cco_6mo4en[IeM [pr{Hrlkrfla [peeMcrBeHHocru, .mo6rr HoBbIe 31aHLrflBKrroq€urr4cb Bo6qyo ct4creMy reoMerparlec*Llx [peAcraB trcnufi o6yualoq Lrxcfl, pac*J*pflfl uyrtyItxx ed, o6pa:yf, [porrHbre MHoxecrBeHHhr e cBfl3r4.

MECTO YTIEEHOTO KYPCA B YTIEEHOM IJIAHE

Ha
Helenro

r43yqeHze reoMerpr4ra orBoArlrcs 2 qaca B
s 11 xracce, Bcero 3aIBa roAa o6yvenzr -

HeAenro e 10 xrac ce u I qac B

102 y.telubrx qaca.



COAEPXAHUE yrIEEHOro KyPCA

10 KJIACC

ffpnrrrre u rrJrocKocrr{ B npocrpaHcrBe
ocnosHrre [oH.flT,4.f, crepeoMe rpvu. Tourca, flprMafl., IrJroc*ocrb,rlpocrpaHcTBo' rlousrze o6 aKcuoMarl4qecKoM nocrpoeHr{r4 crepeoMerpr4r4:

aK clro Mbr cTep e o M e TpLrI4 14 CJreA cTB tIfl 143 HUX.
BsazMuoe pac,,oJloxeHl{e flpf,MBrx B [pocrpaHcrBe: repeoeKaro,uprec.f,,

[apaJIJIeJIbHbIe u cKpeutrl4Balolllr4ecf np.f,Mhre. flapannelbHocrb np.f,Mbrx krnnocrocrefi B npocTpaHcrBe: lap€urJreirbHhre np.f,M're B npocrpaHcrBe;
rIapaJIJIeJIbHocTb tp€x tlprMhlx; [apaJrJreJrrHocrb nprrraofi Lr rrJrocKocrz. Vrnrr ccoHalpaBJIeHHbrMa cTopoHaMLr; yfon MexAy [p.rrM6rMn B npocTpaHcTBe.flapannerb,ocrb nnocroctefi: EapilrJreJrbH're [JrocKocrr4; csoftcrsa
TapaJIJIeJIBHEIx u'rrocrocrefi. flpocrefiuze rpocrpaHcrBeHHbre Qarypsr HanJIocKo crlr : TerpagAp, KY 6, [apaJrJreJrelr4 

',eA 
; [ocrpo eHu e c e.r eHzfi .

repneu4rr*yilflpHocrb tlp-sMoilr u rrJrocKocrr4: nepleHAr4KyJrf,pHbre np.,rM6re BrlpocrpaHcrBe, rlpf,Mble nap€uIJIeJIbHbIe u [epleHAr4Kyn.rrpHhre K rrJrocKocrr4,
[pI'I3HaK [eprreHAI4KyJL[pHocrLI npxuoft u rlJlocKocrr4, TeopeMa o npxrraofirep[eHAlIrylrpuofi IIJIocKocrLI. Vrrlu B [pocrpaHcrBe: yroJr MexAy npxuroit uTIJIOCKOCT'T.; 4nyrpauHuft yroJr, rzuefisufi yroJr AByrpaHHofo y,ra.llepnen4l4*ynsp LI HaKJIoHHbIe: paccro,rHue or roqKpr ro [JrocKocrr,, paccrorHaeor npxvrofi AO rrJrocKocTr,, upoeKuLrr szrypu Ha rrJroc*ocrb.flepuen4l{KyJlttpHocrb unocrocrefi: [pr43Ha* [ep[e'ArrKyJr.,rpHocrr{ AByxtrirocKocrefi . Teopeua o rp6x [eprreHAr.rKyJr.flpax.

MnororpaHHrrK[r
flou'arze MHororpaHHlIKa, ocHoBHbre gJIeMeHTbr MHororpaHHr{Ka, BbrlyKnbre

kI HeBhIrIyKJIbIe MHOrOrpaH HUKH; pa:neprxa MHOrOrpaHHr4Ka. flprEsua : n-y to lrbHafl
npLI3Ma; rpaHII H ocHoBaBLrfl ilpu3Mbl; IIprMafl t4 laorroHHa.lt [pv3Mbr; 6oxonas znoilHa'fl [oBepxHocrb [pLI3MbI. fIapaaJreJIerII4[eA, np.sMoyronruufi
rlapaJrJreJre[[[eA I{ ero csoftcrsa. fruparuuftn: n-yroJrbHa.,r rrupa1aupa, rpaHu uocHoBaHI{e [I{paMI44u; 6orcoBafl'urIoJIHaf, floBepxHocrb nr4paMupbr;npaBr4JrbHa.r r4yceu€uHax nupaMuI'a. Sleueumr rpa3Mbr u nprpaMkrAbr. flpanu*urre
MHOTOIpaHHAKLI: IIOHrrLIe npaBl4irbHoro MHOTOIpaHHHK A; rrpaBurrbHas. ilpu3Ma ulpaBLIrEHa'f, rmpaMulia; rrpaBVJIEHa.[ TpeyroJrBua.f, rtzpaMLrpl 14 upaazlrurrfi
TerpaeAp; Ky6' flpegcranJleHlle o [paBr4JrbHrrx MHororpaHHr4Kax: oKTasAp,
AoAeKasAp I{ LtKocaoAp. Ce.reHzs [pa3Mhr u rrkrpaMLr*bt.

czlauerpLrfl B rlpocrpaHcrBe: ckrMMerpktfi oTHocrrreJrbHo Torrxrr, upxnaofi,
TIJIOCKOCTLI. 3rrErrACHThI CI,MMCTPAV B il.,PAM.,A,", IAPAJIJIEJICIUIE.(AX,
[paBr4JrbHbIX MHO rolpaHHr,rKax.



Br.racreH,e 3neMeHToB MHororpaHHLrKoB: pe6pa, Ar4atoHa[ru, yrnbr.flnorqa4r 6oxonofi rloBepxHocrr'I H nonuoft [oBepxHocrrr uplnroffi [pLI3MbI,nJlolqarb ocHonauafi' TeopeMa o Soxosofi II.BepxHocrr4 npa^,rorz npr43Mbr.llnoula4r 6oxonofi noBepxHocrr4 Lr noBepxHocr, rpaeznrHofi ilupaMuilbt,TeopeMa o rnotuaAlz ycevennoff il,paM,Abr. flonsrze o6 o6reue. o6.seirarrwp aMr4 Abr, IIpIl 3Mbr.

lloAo6urre TeJra B [pocrpaHcTBe. Coornorr eHHfl Me)r(Ay [notrlaAqMrnoBepxHocrefi, o6relraua uo4o6ubrx reJr.

I1 KJIACC

Te.na BpauIeHr{rr
L{anan4puyeoKa, rroBepxHocrr,, odpa:yrorqze rlulr*H*pt4,qecxoriIroBepxHoCTr4, ocb rr%rrrrHrpu.recxofi ,ouaprroarr. (aniau4p: ocHoBaHr4, w6oKoe'fl rroBepxHocTb, o6pasyrouqaa H ocb; nnoruaAb 6o*oeofi H noruorTIIOBepXHOCTr.I.

Konuqecxzu rloBepxHocrb, o6pasyrorqLre KoHLrqecrofi [oBepxHo cr.r, oeb HBep[rr4Ha KoHr4qecKofi nonepxHocrr,. Konyc: ocHoBaHkre 14 Bepru uua, o1pazyrcua{u ocb; [JrorrIaAB 60roeofi 14 non,ofi rroBepxHocrLr. vceqeuuufi KoHyc:o6pasyrorqve r{ Bbrcora; ocHoB aHnflz 6orona.r [oBepxHocrb.
c0epa a uap: rIeHTp, pa*uyc, Ar4aMerp; rrrrorrlaAb noBepxHocrz c@eprr.Bsaura,oe pacrloJloxeHLle c0epu 14 rrJrocKo crrt; KacareJrbHa.rr rrJrocKocTr x c6epe;rnoulaAr cSepu.
r4so,paxeH,e reJI Bpalqe,ufl,Ha rlJrocKocrr4. pasneprx arJuJrHHApa r4 KoHyca.Kou6aHaqzz TeJr BparqeHu, u MHororpaHHr4KoB. MHororpaHHr4K,ouzcaHurrfi oKoJIo cseprr; cSepa, BrTucal*afl B MHorolpaHHr4K, uJtu TeJroBparrleHLr.f,.

flonsrze o6 o6rd^ae. ocnonurre cnoficrsa o6re^aoB TeJr. Teope^,ra o6 o6reuelp'MoyroJlbHoro Ilap€ulJleJlenulleAa u cJreAcrBkr.[ Lr3 ued. O6rela rJHrrHHApa,KoHyca. O6rdu trrapa ?r rJrorr{aAr cQepu.
floAo6srte TeJra B npocrpaHcrBe. CoorHoru elrus MexAy nrrorrlaA.aMr4[oBepxno creit, o6r6nrauz uoAo6uhrx TeJr.
ce'IeHI'I's III4,I'IHApa (uapanneJr'Ho u [eprre,Ar4KyJrrpHo octr), ceqeHu.,rKoHyca (napa'rrneJlbHoe ocHoBaHIiIIo ,n [poxor.f,rrlee qepe3 aepruzny), ceqeHr4,ruapa.

Bercropu rl KoopArrHarbr B rpocrpaHcrBe
Berrop Ha [JIocKocTLI 14 B flpocrpaHcrBe. croxeuze 14 BbrrruraHae BeKTopoB.vunoxesl4e BeKTop a Ha quclto. Pa^:noxeH're BeKTopa uo rp€u HeKoMrrJraHapHbrMBeKTopaM' flpaezlo [apaJrJreJlelzleAa. Peruenze 3araq, oB.rr3aHHhrx crrpI4MeHeHLIeM ,,paB,nil geficrania c BeKTopaMr,. flpxvroyror'Ha.q c]rcreMa



KoopAVHar B flpocrpaHcrBe. Koop4zuaru BeKropa.
KoopAr4Harax. Yron MexAy BeKropaMLr. Cxalxpuoe
BH.IzcreHr,Ie yHIoB Mex.qy [pflMhrMl4 a [JrocKocrf,Mr4.
MeroA flpu peueHr{rr reoMeTpvqecKr4x 3aAaq.

Ipocrefiurrae sa1a.rru B

IrpoLr3BeAeHr4e BeKTOpoB.

Koop4znaTHo -B exropurrfi



IJIAHT,I PYE MbIE PE3 I/JIb TA TbI

JIKTTIHO C THbIE PE3 YJIb TATbI

JlzqHocr,rre pe3yJr'Tarhr ocBoe'krrr nporpaMMbr yve6uoro [peAMera<MarenaaTr4ra) xapaKTeprzsyrorcfl :

Ipa44aucKoe Bocrrrrraurre:
c Q opuupoB aHHocrblo rpaxAaucrofi no3rtqw o 6yuaro 11ero c.s KaK aKTr4 BHo roH orBercrBeHHoro qreHa pocczficroro o6rqaarru, .rp.orraBJreHueM oMareMarkrqecKr4x OCHOBa' syuxqzoHr4poBaHLr fl, pa3ruLrH6rx crpyKTyp, xateruui,t,nporleAyp rpaxAaHcKoro o6qec*a (nu60pri, orpoc'r u rp.), yMeHr4eMB3aLlMoAefictsonaru c coqllanbHhrMLr uHcrr'TyraMu B coorBerc TBkrLr c ux

QyHrcqzx Mkr u Ha3H aqeHr4 eM.
ffarpuouqecmoe Boc[r{TaHr{e :
c S opnazpoB aHHocrblo po c cklfi cxofi rpaxAaHcxofi u4 eHTLr qHo crrr, yB axeH^ KlpoIIrJIOMy LI HacrotlrleMy pocczficrofi naareu arLrKVr,rIeHHOCTHbrM OTHOtrreHr4eM KAocrl4xeHaf,M poccuitcxux MareMaTLIKoB [I poccaficxofi uareiraaraqec*ofi ruxo*r,K r4ClOJrE3'BaHr,ro 3Tr4X AOCTUXeHui.t s Apyrux Hay*ax, TexHoJroD4.AX, C@epaxSKOHOMIIKI{.

{yxonno-HpaBcrBeHHoro Bocrrrrra Hrrfl :
oco3HaHueM AyxoBHhrx qeuuocrefi pocczficxoro Hapola;csoprrazpoBaHHocr'ro HpaBcrBeHHoro co3HaHr4.rr, grLrqecKoro noBeAeHr4f,,cB'[3aHHoro c [paKTI4qecKLIM [pI4MeHeHueM AocrLrxenzfi HayKa Lr AeflTerrbHocrbroyuduoro; oco3HaHueM rLrqHoro BKJraAa B [ocTpoenze ycrofiqr,rBoro 6y4yrqero.Screr[.recmoe Boctrlrraulre:

3CTETITI{ECKI4M OTHOIIICHI{CM K Mr4py, BKJIIOqa.f, gCTeTr4Ky MATCMATIZ LICC I(hX

paccyNgeuui,r;
3axoHoMepHocrefi, o6terror, 3aI,aI,., perueHufi,
BO Ctrpprrl Mrrr4BocTbro K MaTeMaTr4 qecKr{M

@llsrlqecrcoe BocrrrrraHze:
acrIeKTaM pa3nar{Hbrx BT4AOB ACKyCCTBa.

c@oprrazpoBa,HocrBlo yMeHLM npr4MeH.rrrb MareMarkrqecKLre 3HaHLrfl BLlHTepecax 3AopoBoro u 6esonacHoro o6pasaxz3Hr4, orBercrBeHHoro orHorueHu.flK cBoeMy 3AopoBbro (s4opono e iluralue, c6artancapoBaHHrrfi peN,n Nr sau,,rurt uorAbrxa, perynf,pHar Su:rz.recxaa axrznuocrr); SzsuuecxorocoBeplIeHcrBoBaHLL t rrp' 3aHflTvIflx cnopTzBHo-o3ropoazre*uofr
Ae.rrTeJrbHocTbro.

Tpygoroe Boc[r{TaHrre :

foToBHocrEro K Tpyly, oco3HaHI{eM IleHHocrI4 TpyA ottro6un; r4HrepecoM r(pa3naqHblM c0epau npo$eccnoHalruofr Ae.rrrenbH oe-r4, cBr3aHHbrM cuarenaarzxofi v ed npano)KeH.flMu, yMeHHeM coBepuar' ocosuanHsrfi nrr6op6yayryefi nposeccrz H peanlz3oBblBarb co6crse,Hrre )Ka3reFrHbre [naHr,r;



|OTOBHOCTbIO cloco6HOCT6rO.r vrr\rv\rufluul._bru K MaTeMaTI4qeCKOMy O6pa:OnaUArc Ucauoo6pasoBaHalo Ha [por.,xeHl{r4 ncefi xr,r3,r,r; roroBHocrbro K aKTr.BHoMyyrlacrl'Irc B perIIeHI{I'I [paKTI"IqecKI'Ix 3aIaq MareMarr4.recxor7 HarpaBneHHocrr4.
9rco.rroruqecrcoe Boc[IrraHI{e :
csopuzpoBa,Hocr'K) g*oJroraqecxofi KyJrbryphr, rroHr4MaHr4eM Brr4flHltflcolll4anbHo-gKoHoMl4qecKux IlpoueccoB Ha cocro.,rHr4e lpupoA uoit u coqualruoficpeAbl' oco3HaHI,eM mo6alruoro xapa*Tepa oKoJrorr,qecKr4x upo6neu;opl4eHrarlwefi rua rpr,MeHeHr{e MareMaruqecKr4* .rurrfi ;;;';;;.rr, 3aAarr Bo1lacru orpyNarorqefi cpeAbr, [JraHr.rpoB aHprfl. ,,ocry,,*oB Lr or{eHKH ux

B osMoxHhrx rro cJreA craufa AJr.fl o Kpyxarorqefi cpeAbr.
f[eHnocr[ HayrrHoro rro3Ha Hufli
csopurapoBaHHocrblo MI4poBo33p e,vrfl, coorBercrByroqero aoBpeMeHHoMyypoBHro pa3BHTLrfl HayKa n o6Iqectneuuofi [paKTr4Kr4, rroHr4MaHrzeMMareMarl.'recKofi HayKI4 KaK csepu qeroBeqecrofi 

Aef,TenbHocTr4, gTaloB eepa3BUTUfl' Lr 3HarraMocrl{ AIrfl pa3BUTUfl. r\uBunu3arJuu; oBJraAeHr4eM .rr3brKoMMareMarl4Kt4 H MareMaTl.'{ecxofi rynrrypofi KaK cpeAcrBoM rro3HaHr.r.f, MHpa;|0ToBHOCTEIO OCyIqecrBJIf,Tb [poeKTHyro Lt krccJreAoBareJrbcKyro Ae.,rreJrbHocrbr4HALrBUAyaJrbHo lr B rpyrrle.

ME TAITPEAMB THbIB PE3yJrb TA Tbr

MeranperMerHlle pe3ynbrarbl ocBoeHafl [porpaMMbr yue6r-roro npeAMera<Marerrar[Ka)) xapaxTeplr3yrorc, oBnaAeHHeM yHzBepcaJrbHbrMH
no3Hg6omeilbHbt*u deilcmeunuu, yHu*epcq,tbHbt.ntlt Kot4.n4yHuKaru,6HbL,t4Lt
d e it c m e uwt u, y H u 6 ep c e, b H b tM Lt p e zyJx n m u 6 H w.n4 u d e ii c m e unu u.1) YruueepcanbHbte no3Ha,ome,bHbte deilcmeua, odecnequ.aromcpopuuposaHue 6asoeam KozHltmlt,Hbtx npoqecco6 odyvatotquxcn (oceoeruu.euemodoe no3HaHujt oKpyctcqru?l,lezo ./t4upq,. nput4eHeHue JrozuqecKltx,
uc c n e d o e am eil b c KW o nep arluit, ya e u uit p q6 0 m a mu c u u $ op,t r at p ei) .

Bagogrle Jroru qecrcue gefi cr. Brrti
' BbLqB[tITb u xapaKTeplz3oBarb cytuecrBeHHble npr43Har(r4 MaTeMarHlrecK]rx

o6reKros, nouxrt4fi, orsorueszfi Me)r(Ay tTlHlarurrMt4; cpopuynapoBarb
onpeAeneHarr nouarafi; ycraHaBn uBarb cyurecrBeuur,rfr [pr43Har(
xnaccadlaKarfuu, ocHoBaHrrt ilnr o6o6rqenaa u epaBHeHur, Kpr4Tepr.r,lpoBoAnMofo aHankr3a;

. gOCnpHHLIMaTb,

yTBepAr,rTeJrbHhre

ycJroBHbre;

@opuynzpoBarb
u oTpr{rlaTeJrbH6re,

kr lpeo6pasoBbrBarb cy)K1eHr4fl:
eII4HHrIHbIe, qacrHbre u o6rqae;

o BbIflBJI'f,Tb MareMaTHr{ecKue 3aKoHoMepHocrrI, B3aaMocBr3r4 Hnporr'rBopeqr4f B @axrax, AaHHbrx, ua6nro4eH,flX h yrBep)r(AeHvrflx.



Ilpelnafarb Kpr4Tepr{r4

rrpoTLrBopequir;
Anfl Bbrf,BJreHa, 3aKoHoMepHocTeil u

' AeJIarL BEIBOAbI c I4C[OJIb3OBaHI{eM 3aKoHoB Jroru.rKr4, AeAyKTr4BHhrx r4
LI HAyKTI{BHbIX yMo3 aKJrroqeHafi , yuosar.[lo.reHufi [o aHaJrorrzr4 ;. IIpoBoAuTb caMocTo,TeJIbHO AoKa3aTeJIbcTBa MaTeMaTI4gecKI4xyTBepxAe uutt (rryxMhre v or rrporr.rnuoro), BhrcrparrBarb apfyMeHTaqaro,
[pI4BoAI4Tb flprlMephr u KoHTp[pI4Mepbr; o6ocuosrream co6crseHHrrecyx.{eHrrf, Lr BhrBoAhr;

o BLI6I4paTE cuocod peuleHl4.f, yue6uofi 3araqu (cpanuzaarr Hec*oJrb*oBap'raHTOB pelre'r.r{, nrr6zparr Haz60nee no4xo4xu1zfi c y.rerou
caMo cTo.qreJrbHo BbrAeJreHHhrx Kpr4Tepzen).

Easonrre [ccJreAoBaTeJrbcKrre gefi crnun :

' vctIoJIE3OBarE BO[pochI KaK r4ccJreAoBareJr ;,cxwit r4HCTpyMeHT no3HaHkrf,;
@opnaynzpoBarb Borrpochr, szrczpyloqze [port4Bopeqr4e, npo6reuy,ycTaHaBJrr{BarE r4cKOMOe u AaHHOe, sopnazpoBarb fr4noTe3y,
apryMeHTI4pOBaTb CBOrO rro3rirr.U{rO, MHeHr4e ;. [poBoAuTb caMocTo,'TeJTEHO clJraHkrponauurrfi sKCnepvMeHT,
rrccJleAoBaHHe Eo ycraHoBJleHrrro oco6euuocrefi MareMarur{ecKoroo6te*a, rBJreHHfl, [poqecca, B'r.f,BJIeHaro 3aBucaMocrefi MexAyo6rerrauu, flBileHuflMLl, flpoqeccaMld; 

----1rv'*r'vvrvr

o c€LMOCTOrrenbHo sop^ayrurpoBarb o606qenufl 14 BbrBoABr ,,o p*ynbraraMlpoBeAenuoro Ha6moAe Hkrfl, LlCCJreAoBaHu[, oueHr4Bar' rocroBepHocrbfloryqeuHbrx pe3yJrbraroB, BBrBo,qoB z o6o6rqe uuit;
' [porHo3t4poBarb Bo3MoxHoe pai]Bl4Tr{e [poqecca, a TaKxe BbrrBararb,peAnoiroxeH,' O ero pa3BUTLl,B HOBbrx ycJroBr{.f,x.
Padora c uuQopuaquefi:

4) r nu,ypcunbHbte KoMJnyHUKAmahHUe deilcmeun,
csopuupo,qHHocmb coqualtbHbtx Ha*btrcoe o1yaaruu4uxcfl.

O6uIeHue:

BbI'SBrflTb 4e$rzqwrrr zu$opMarJWH, raHHbrx, ueo6xo4aMbrx An, orBe.r.a
Ha Bonpoc w Anfl perxeHLr[ 3Alta!{v;
zt't6vtpau' zu0opuaqarc r43 rrcrorrHaKoB pa3nurrHbrx Trr[oB,aHanu3upoBarb, cacreMarz3apoBaT b H r4HT epnpeTr4p onarr zu @ op Maur4ropa3nl4qHbrx BHroB a {opna npeAcr.aB neHkrfl;
crpyKTypprpoBaTb zH$Oprtrau,rc, rrpeAcraBJrrrb ee n pasnalrHr,rx cpopnaax,HnnrocrpapoBarb rpa@zvecxu;
oIIeHLrBarb HaAexHocrB znsopuaqzu
c@oprray"urapoBaHHrrM Kpareprrf, M.

CAMOCTO.f,TCIIbHO

o6ecnequ6arunl
VuueepcanbHbte

rIo

2)



' Boctrpu[krMarb H SopnaylupoBarb cyxregrry B coorBerc rB,kr c
YCJIOBLI,IMIZ U IJETflIAU O6qEHI{.[; ;ICHO, TOqHO, TPAMOTHO B6IPAXAT6 CBOIO
TOTIKy 3peHzf, B ycrHblx u [I{CbMeHHhrx TeKCTax, AaBarB [o.,rcHeHr4.f, rroxoAY pelueHr4f, 3a[aqr4, Ko MMeHTr4p oB arb [oryrr eHHufi p *ynbrar;o B XoA€ o6cyx4enlrfl' ga/taBarb Bolpoc'r rro cyrqecrBy o6cyx4aevrori reurr,upo6nen'ru, peuaeM oit sagauu, BhrcKEl3br BaTb r,Aeu, HarleJreHHbre Ha rloac*
PEIIIEHLI'; CO,,OCTABJI'T' CBOI{ CYXACHH' C CYXAEHT,f,MI4 APYTI4X
rracrHt4KoB Ara€uora, o6uapyxr4Barb pa3ilurlve u cxoAcrBo uoszqufi; nKopp eKTHofi Soprr're $ opuynzpoBar. pa3Horna cr4fl., cB oLrB o3p ax e Hr{.fl ;t [peAcraBJI'[Tb pe3yJlbrarbr peureHr4f, 3aftaqu, gKclepprMeHTa,
r4ccireAoBa*r4fl,' npoeKTa; caMocTo.[TeJrbHo nrr6zparr QopuarBbrcryrJre*Vfl. c yrerou 3aAaq [pe3eHrarlur4 u o606euuor.Lr ay*LrropLtu.Corpy4ruqecrBo:

. IIOHI4MATb IICIIOJIb3OBATb nper,rMyrrlecTBalperrMyrrlecrBa xouau4uofi u
UHAUBLT Ayamu ofi p a60ru [prr peIIIe uuu y uelHhrx 3 aAa q; rrpHHr4M arb rI enbconnaecruofi Ae''TeJIbHocrl{, TIJIaHI{poBarb opraHr43aqr4ro conuecrnofrpa6orrr, pacnpeAeJrf,Tb B14A6r palor,AoroBapr4 B,,bcfl ,o6cyN4arb ,,poqecc
I{ pe3yJlbrar pa6orut; o6o6qatb MHeHr,, Hec*oJrbKux nro4efi;o )y€rcrBoBarb B lpynro,urx @opnaax pa60ru (o6cyx4e uux, olvreu uneHafi,((Mo3roBhre rrrrypMbr) u ulrue); B'rloJrH.f,Tb cBoro qacrb pa60rrr LrKoopAaHzpoBarb cBor4 1ei4.crsur- c ApytuMLr rrJreHaMr4 KoMaHAbr;oueH,Bar. KaqecrBo cBoefo BKJraAa n o6,luia ilpoAyKT rro Kpr4rep r'flM,
c0opuynkrpoBaHHBrM yqacrHr.rraMrr Bar4MoAe ficrnus..

3) VruueepcanbHdeJ) .v nuuepcuJtbHde pezyilflmusHue deticmeun, o6ecneuuBarum
fi opuupo saHue cMbtcno Gbtx ycmaHo 6oK u )ru3HeHHbtx HqebtKo I,uvHo cmu.

CauoopraHrr3arlrrfl:

' coQTaBJrrrb frJraH, anrop,TM perxeHlr.{ 3aila.,v, nrr6zpaG Cnoco6 peueHh,
c yrIeToM I4Meroqaxc, pecypcoB a co6crseHHbrx Bo3MoNuocrerZ,
apryMeHTrrpoBarb H KoppeKTI4poBaTb BaplraHTLI petueHufr c yvero1a uoeofr
auSoprraaquz.

CauorourpoJrb:

' BraAerb HaBbrKaMr4 fro3HaBarelsuofi pe@nexcaa KaK oco3HaH14,,
coBepuaeurrx 4efi ctBwit H MbrcJr,TeJrbHbrx ,,poqecco B, wx pe3ynbraroB;Bnarerb cuoco6alra caMo[poBepKr4, CaMoKoHTpo,rrfl [pouecca vpe3ynbrara perxeH Hl Mar eMarzr{e cKo fi sagatu;

' rIpeABLrAerb Tpy.{HocrLI, Koropbre Moryr Bo3Har(Hyrb npu perxeHr4rz3alaqu, BHocarb KoppeI(TrrBbI B Ae-sreJrbHocrb Ha ocHoBe HoBbrx
o6crosreJrbcTB, AaHHbrx, uafi4euurrx oura6oK, Bl,rrBJreHHr;rx rpy4Hocrefr ;



o oqeHr4BaTb coorBeTCTBr.e pe3yJrbraTa r{eJra v ycnoBr4.flM, o6rxcu*rlpI4qUHEI AO CrI4XeH Lrfl ulrr| HeAocrrrx e:Hufl pesyJrbTaroB 
Ae.[TeJrbHO CTI4,Haxorr'rrb ou,n6Ky, AaBarb orre'Ky rpr406per6u,ouy orbrry.

IPEAME THhrE PE3yJrbTATbr

10 KJIACC

onep rap o B arb rro H.rr rvr flNrkr : To rrKa, rrp ,,Mafl ,IrJro c Ko crb.llprzueHxrb aKcr{oM'r crepeoMe rpr4. H cnencr Br,rfl H3 Hr4x rpa pe., erfw,feoMeTpHqecKax 3anaq.
ouepapoB aTb rroH flTuflMr4: napaJrJrenbHo crb

u [Jrocxocrefi.

Knacclr@r4r{HpoBaTr, B3aaMHoe pacnonoxeHue
rrpocTpaHcTBe.

Onepzponarr tIOH.f,TLI.f,MI4:vuvv{r',.,,,ilrb LtoHflTr.flM,,: 4nyrpauuufi yroJl, rpaHl4 AByrpaHHoro y,ra,pe6po AByrpaHHoro y,ra; rzuefiu,fi 
^yron 

ory.prrroro yrura;-rparycH afl MepaAByrpaHHOfo yrJra.

ouepapoaarr rroH.f,Tr.r.rrMr4: MHororpaHHHK, eunyxlrrfr u Heerrnyrc,rurfrMHO|O fP AHHAK, 3JIE ME HTbI MHO f O fP AHHHKA, rrPABHJIrHTTff NAUO rO pPAFIFIAK.Pacnosuana* ocHoBH're Br4Abr MHororpaHHHKoB (nnpavwga; rpr,r3Ma,rrp.f, M oyrolr sti rZ n ap anJr e Jrerlrrr eI, xy6) .

Knaccrz$aur4poBarb MHororpa HHHKH, nst6upan ocHoBaHr4, Arrflxlacciz$a*alluu (nrinyxnrre u HeBbr[yKnbre MHororpaHHr4Ku; [paBanbHbreMH o ro lp aHHr4Ku ; uptrMble a HaKJro HHbr e [pa3Mbr, rrap aJrJre Jr e r w .,e4rr).o uepzpoBar' fio Hs ruflMLr : ce^yrrraf, [Jro cKo crb, cerre HAe MHo ro rpaHr]a K o B.o6uxcusr npr4Hr{Znbr nocrpoeHr4.s cevenzfi, ucnonb3y, MeroA cneAoB.crpoz* ceqeH,'f, MHororpaHHr4KoB MeToAoM cJreroB, BbrrroJrHrrb(nrruocuue) unocxue qeprexa a3 pHcyHKoB [pocrbrx o6t,dnasrrx $uryp: BuAcBepxy, c6oxy, cHrr3y.
Peurarr 3araqu Ha Haxox(AeHlre reoMerprrqecKprx BeJrHrrHFr no o6pa:q aM vrilwAJIIOPI,ITMAM, NPI4MCH" Z3BECTHbIE AHATUTHLICCKI4E MCTOAb] IIPI. PEUEHI4AcraHAapTHbIX MareMarllqecKux 3a/La.r Ha BbIqI4cJreHr4e paccTo.f,H uit tte>xgy ilByM,Tor{KaMrI' or ToqKk Ao upruofi, oT TorrKa Ao [Jroc*ocra, Me)I(AycKpexlHBaroulrzMac.{ IIpf, MbrMa.
Perua* 3ala.u' Ha Haxor(AeFlae reoMerpr4qecKr4x BeJrprqLrH uo o6pa:q aM r4rrwaJIfopI'ITMaM, rpI4MeH,Ls r43BecrHbre aHaruruqecKr4e MeroAbr npu perueHHLICTAHAAPTH'IX MATEMATI,,CCKHX 3AIAq HA BbIqI4 CIICHAC Y.NOB MC}I(AYcKpe*lrBaroul*M*cfl np.f,MbrMr4, Mexny upxnaofi u [Jroc*ocrbro, MexAyrrJrocKocT flMU, ABy tpaHHbrx yfnoB.

I4 [epneHALrKyJr.[pHOCT6 np.,rMErx

[prMbrx u nlocr<oc.reii B



Brt'{acr-srr o6rerr'rbl rI ,,lo,uaAr4 [oBepxuocrefr MHororpaHHr4KoB (npz:naa,nupawwga) c npI'IMeHeHI4eM rfopuyn; BBrrrr4cJrsrb coorHorx erfwfl MexAynnoulaAflMl{ [oBepxuoctefi, o6reuauz no406urrx MHOfofpaHHr4r(oB.
onepupoaa* rroHrr,-f,Ma: cuMMerpufl B npocrpaHcrBe; qeHTp, ocb L,lIIJIOCKOCT. CAMMETPH}I; UCHTP, OCb 14 .IJIOCKOCT' CIIMM ETP'HQATYPTT.Izl:uexars, npeo6pasoBbrBarb kr r4HTepnper,rpoBaTb aucpopvaqv*o orrpocrpaHcrBeHFrbrx feoMerpnqecKax (rrzrypax,,peacrurr.nryro Ha r.repre >r<ax LlpHcyHKax.

flpzueu-a* reoMerpaqecKae saxrlr Arrtr perxeHr4, crepeoMerpr4lrecKr4x
3 a\aq' llp erllonaf arolu I4X H e cKoJr bKo uraf oB p e IIIe Ha.s, e Q rrr4 y a r7o B yr fl IIp a M eH eH r4,3a4aHbr e qnHor; cpopnae.

llpuiraeuxrr npocrefiruae nporpaMMHbre cpeACTBa w oJreKrpoHHo_KO MMYHII KA.IHO HH6I E CII CTEM'I [PI4 P EruEHIIA OTEPEO METPI4 ITECKHX 
3 AAA,.llprzsorarr npr.rMepbr MareMarkrqecKr4x 3aKoHoMepuocrefi B np,poAe uxI43Ha, pacno3HaBarb [porBJreH'4e 3aKoHoB reoMerpr4r4 B acKyccrBe.

rlprzrraen'arb [onyqeHHble 3HaHufl Ha npaKTLrKe: aHarrr43upotsarr, peanbHbreCI4TYAL\UW U TTPHMEHflT' Z3YITEHH'IC [OH-'ITH-'I B NPOqECCC ,,OHCKA PEUEHI,'MareMarar{ecKz c@opruynuponaHuofi upo6reurr, MOreJTHpoBarr, peanbHbrecr4Tyarl*u Ha .f,3blKe feoMerpl4a, r4ccJlenoBarb nocrpoeHHr,re MoAenI4 cI4cIIonb3oBaHI4eM reoMerplzqeclfl4x nou.srafi 14 TeopeM , arrrapara a*e6plr; peuaTbnpaKTI'IrrecKI{e 3a\aqu, cBfl3aHHble c Haxo)KAeHHeM feoMerpr4lrec KI4x Berr H Lr 14 H.

ll KJIACC

onepuponarr ,,oH-rrrr4-sMil: rr,nr4H*pkrr{ecKafl rroBepxHocrb, o6pa:yroqweql4naHApr4qecrofi noBepxHocrr4; rlr4nr4HAp; KOHrZqecKa,
o6pa:yrorq,e KoHt4rrecxofi noBepxHocrr4, r(oHyc; csepizvec^arr,"".rfffflJHocrb,

Pacno:naBaTb Terra BpaqeHu x (tryluuup, nory", crpepa u ttap).Olrxcuxrs cnoco6u noryrieH Hr rerrBpaqeHp{.
Knaccas LrL\Hp oBarb 83 arrMHo e pacrroJro xeH,e c sepsi H [,rro c Ko crLl.onepzpoBaTb rroH trr.flMu: ruaponofi cerMeHT, ocHoBaHHe cerMeHTa, BbrcoracefMeHTa; uapoBok ctoi, ocHoBaHae uapoBoro cJior, Bbrcora uapoBofo cnofl;uraponofi ceKTop.

Brrq,ncr.s* o6:sd^arr 14 nnoulaA, uonepxuocrefi TeJr BparqeHr4.rr,reoMerpnrrecKr4x TeJr c [plrMeHeHzerra @opuryn.
onepapoaarr ,,oHrrra,rMr4: MHororpaHHaK, snucauubrit B cOepy 14olacauurrfi oKoJro c$ep,; csepa, Brrr4caHHAfl B MHOfOfpaHHr,K uru re,rroBpaqeHzr.

Bbr'{acr'f,Tb coorHoIUeHH' Mexny tlnorqaA.sMa [oBepxHocrefi u ofurexrarvuuo4o6nux reJr.



I'lsodpaxarr r3yqaeMbre $zryprr or pyKlr H c npaMeHeHr4eM rpocrbrxvepreNuux HHcTpyMeHroB.

BrtnorH'qrr (nrtHocHsre) nJIocKI4e qepTexr4 u3 pucyHr(oB npocrlrx o6ldMHbrxszryp: Br4r cBepxy, c6ory, cHu3y;crpor4rb ceqeHa-f, ren BpaqeHr4.s.zsuexarr, aHrepnperapoBarb H upeo6pa:o""ruur" un$opuaqzro ollpocrpaHcrBeHHblx reoMerpaqec^Hx cparypax, [pencraBneHHyro Ha Lrepre )Kax upHcyHKax.

OnepupoBarb rroHf,Tr4eM BeKTop B npocrpaHcrBe.
Brtuo'rH's* *eficreux cno)KeHr4.rr BeKTopoB, BbrrrI4T aHu.^ BeI(TopoB uyMHoxeHa''I BeKTop a Ha qucno, o6txcu flTb, Raovltvra csoficrBaM7 ouz o6ra4aror.llpuuenrrb lpaBano napanneneru[ela.
onepvpoBarb ,,oH flT'flMr4: AeKaproBbr KoopA,Harbr B npocrpaH.TBe, BeKTop,MoAyJIb BeKTopa, paBeHcrBo BeKTopoB, KoopA,4Harbr BeKTopa, yron Me)r(AyBeI(TOpaMr4' cKanflpHoe npol43BereHr4e Ber(TopoB, KoJiJraHeapHbre kr r(oMr,,raHapHbreBeKTOpbr.

HaxoAz:rb cyMMy BeKTopoB Il [poa3BeAeHae BeKTopa Ha LrHcJro, ]rorr Me]r(AyBeKTopaMrr' cKan'spHoe nporr3BeAeH,e, pacKnarbrBarb BeKTop [o AByMHeKoJrJrprHeapHbrM BeKTOpaM.

3araearr rrJrocKocrb ypaBHeHVeM B Aer(aproBofi czcreue KoopAr4HaT.flpzueuarr reoMeTp,qecKI4e $ax*r Anr perueHr4rr crepeoMerpr4LrecKax3ailaH' tlpen[onafalolr]Hx HecKoJrbKo rlrafoB perxeH]rfl , ecrrr4 yanotsHfnpHMeHeHHrr
3alaH6r e _snHofi $opnae.

Peurarl upocrefiruae reoMerp,rrec*,u e 3a*aqv Ha [pr4MeHeHae Ber(TopHo-KOOpIT4HaTHO|O MeToAa.

PeuaB 3al0{u Ha Aol(a3areJlbcrBo MareMaTzqecr(r4x ornoruegzil t4HaxoxAeHlre reoMerpHr{ecKax BeJrr4r{prH no o5pa3r-laM urrkr arropu-.MaM,npr{MeH,
H3BecrHbIe MeroAbr rrpt{ perxeHr4a craHraprHr,Ix MareMaTHqecKZX 3aAaq.rpun'reHxrr upocrefiu,re [porpaMMHbre cpencrBa w oneKTpoHr]o_
KO MMyHaKauIro HHbIe cacreMbl 

',pu 
perxeHH,r crep eo Merpr4 r{e cKnx 3 aAar{.rlpuno4arr npl4Mepbl MaTeMarr4qecKr4x 3ar(oHoMepuocrerz B npr4poAe u)Ku3Hkr' pacrio3HaBarb ripo-sBJreH,e 3aKoHoB reoMerpH H B l4cKyacrBe.llpaueuxrr [onyqeHHble 3HaHa fl Ha npaKTaKe : a*arru3upotsarb peaJrbHbreCI4TYAI\I4KI W NPAMEH.'ITb IZ3YIIEHHEIE TIOHflTHfl B NPOqECCE TIOHCKA PEMCHIIgMareMarrzqecKLr c@opnaynapoaauHoft npo6reurr, MonenapoBarb peanbHbreerTya\uu Ha ,I3bII(e reoMerpzrr, rrccJreAoBarb IrocrpoeHHbre MoAeJra cIzcrIoJIb3oBaHi'IeM reoMerpHrlecKax nousrufiH TeopeM , aililapara anre6prr; perxarblpaxraqecKrle 3aila1r4, cB'3aHHbIe c HaxoxAeHaeM reoMerprzLlecK2x Beilurlr4H.
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