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PAEOI{A' IIPO|PAMMA

rro npeAMery << IeoMerDrlq>>
(!"re6H6rfi npeAMcr, K,?c)

Yponeus obrqero o6pasoaanrEx (rcnacc)

Ocnoenoe o6uee o6pagosanue 9 rnacc
(4orr,rnrrrnee ooylenze)

Koruqectso qacoB - 1 .{aca s HeAeJrro, scero - 34 qacos

Y.rueers - Mapqenro B.I .

Ilporparvrrrra paspa6omna Ha ocHoBe
- Se4epanrnoro KoMloHenra focy4apcreenHoro

o6pa3oBarerbHoro crauAapra ocnoBnoro o6qero
o6paroeanur rro MareMarl{Ke;

- aaropcxoft rporpaMMhr rro feoMerplra JI.C.AranacsH, B.
@.Eyry:oa, C.F.Ka,qorraqes ra ap.@porpaMMbr
o6rqeo6pasonareJrbHbrx yrpex4enuft. feorrrerpur. 7-9
KJIacc6/ coct. T.A. EypuNcrpoaa. - M.: flpocaerqeuue,
2008)

2019 | 2020 y.rol'



IIoqcnure,'IbHaq 3arIr,rcKa

Pa6oqaq [porpaMMa yve6uoro Kypca reoMerpr4lr AJtr. 9 rlacca cocraBJleHa

Ha ocHoBe:

B. (D.Fyryaoa,
yvpeN4eHr.rfr.

- Se4epanrnoro KoMrIoHeHTa rocyAapcrBeHHoro o6pa-:onarelruoro craHAapra

ocnoeHoio o6rqero o6pasoeanzr IIo MareMar[Ke;
- aBTopcKoi uporparvrvrr no reoMerpl4u Jl.C.Aranacan'

C.E.Kaaorrarlee u 4p.(llporpauvrr o6qeo6pagoaareJlbHblx
feouerpraa. 7-9 rnaccsl cocr. T.A. Eyprrauctpora. - M.: llpocnellenr're, 2008).

llpra cocraBJIeHIdI4 pa6oueft [porpaMMBI yqreHLI peKoMeHAalrar

r,rHcrpyKTI,IBHo-MeroAI{iIecKofo rII4cbMa Pocroscroro peruoHailbHoro fiHcrnryra

rroBLlrrreHrrf, xaaluSuxaqun u npoQecclroualtnofi nepenoAroroBKl4

cfleulraJrr,rcroB <O upeno4aaaHl'Iu MareMaruxu n 2073-20 14 yve6norra roAy B

o6rqeo6paroaareJlbublx frpexAeHlltx Pocroecxoi o6lacru>.

lpocTpaHcTBe It [paKTI4qecKIz 3HaqI,IM6IX

ont4ca:aLrl. o6rer<ron oKpyxarcqero M[pa,

o6parorauux, Heo6xo4uuaa Anfi npvo6perenux KoHKperHbIx suaruil o
yveHrai, QoprralrponaHu.s t3I'IKa

Ieorue'rpun - oALIH I,I3 Ba:Knefurr,tx KoM[oHeHToB MareMarl4qecKoro

soo6paxenaa u vr'tyLrlt4tt, MareMarl,IalecKoi rylrryprt, AJII 3crerllqecroro

Bocnr{TaHl4t yqaqrlxct. l4zyteuue reoMerplrl{ BHocI4T BKJIaA B pa3BIzTI4e

nofzqecKoro MLIIITJIeHII, a Qoprr,rzponanl{e [oH{TI'It AoKa3areJlr'crBa.

reoMerpl4qecKux laauui. u ytteuuit,

nparruvecrofr Ae.trerbuocrl4, Liny.reHvfl
o6paronanza.

- rlpoAoJrxr4Tb T4HTeJIJIeKTy€LlrbHOe pa3BI,tTIte, QOpMI4pOBaHr{e KaqecTB JrI4!IHOCTI4,

neo6xo4lrlarrx r{eroBeKy AJIx [oJIHoIIeHnofi xugnz B coBpeMeHnou o6rqecrne;

'CHOCTI,I II TOI{HOCTI,I MbICJIII, KpIiTI4IIHOCTU MLIIIIJICHU', 'IH'IYVI\UH,

JroraqecKoro MLIluIeHLIt, 3JIeMeHToB a.,rropurulrvecroE Kynbrypbl,

IlpocrpaHcrBeHHbrx npe4craalenufi, cnoco6noc'ru K npeoAoJleHnlo

o6 r.rAeqx I{ MeroAax MareMar}tKu KaK
TexunKr.r, cpe.qcrBa MoAeJILIpOBaHUS. sSnerui4

I.rr9. pa3BLr'trls [pocTpaHcTBeHHoro

Itetu usyueuun Kypca:
- rlpoAoJrxrr,rrb oBJIaAeHLIe CUCTeUOfi

ueo6xoAurrarrx AJIx [pI,IMeHeHIlt B
CMeXHLIX AItcqulJII,IH, npoAoJDKeHLIt

rpyAHocTel{;
- QoprraupoaaHrre flpeAcrasreHllfi

yHuBepcaJrbHofo ,I3bIKa HayKLr tr
u npoqeccoB;

- BOC[I4TaHr,re KyJrbrypbl JIITIIHOCTI4, OTHOIXeHI4e K reOMeTpI'IH KaK K r{aCTA

o6qeverouevecnofi ryrlrr)?bl, noHItMaH[e 3HaqI,IMocrI4 reoMerpAn r,Jte
HayqHo-TexHllqecKofo npofpecca.

jadauu xypca:
- cQopMr{ poBarb rroHrrr,re BeKTopa KaK HaTIpaBJIeHHOTO OTpe3Ka, IIOKa3arr,

) {arql,rMcr npIzMeHeHI,Ie BeKTopa K pellreHlto npoc'refruux ra4au.



- no3HaKoMr4Tb c r.rcrIoJIb3oBaHI{eM BeKTopoB z MeroAa KoopAHHar [pI4
perxeHr{ r4 reoMe'rprFrecKl{x 3aAaq; AaTL rIpeAcTaBJIeHI,Ie 06 vsyseHvu
feoMerpr4r{ecKr4x Qr4ryp c rroMorrlbro MeToAoB aJrrcbpbr.

- pa3B,rTb yMeHr4e y{aq[xcr [pr,rMeHtTL TpI4roHoMeTpI4qecKI,II4 annapaT npn
perrreHrrr4 reoMeTpurrecKI4x 3aAaq.

- pabu[pr,rrb lr cacreMarl43l,IpoBarb 3:Fra].Iufl. fraul{xct 06 oKpyxHocrtx 14
MHOTOyTOJIbHLIKtX

- [o3HaKOMI{Tb C IIOHtTrIeM ABrl )I(eHfiA HA nJIOCKOCTI4: CI,IMMeTpI4'MH,

lapaJIJreJIbHBrM nepeHocoM, noBopoToM
- BbI.qeJIr4Tb OCHOBIGIe MeTOAbI AOKa3areJIbCTB, C IIenblO O6OCHOBaHI'Iq

(onporepxenr,rr) yrrepNg er.uit u Ant pe reHl{t ptAa feoMerprqecKax
3aAar{.

- Hayqr.rrb fipoBoAr.rrb paccy]KAeHr4r, I{c[oJlb3yt MareMarllqecKuit rtzwr,

ccbrJr€urcb Ha coorBeTcTBylorul4e reouerpuvecrue yTBepxAeHI4t.
- lrcrloJlL3oBarr arre6paraqecrufi afirrapar AJIf, pelxeHl4t reoMerpur{ecKl4x

3aAaq.

V.re6uufi nlan

J\!
nln Teurr pa:ge.non

Ko,r-so
qacoB

1
2

3
4
5
o

7

Bercropu. MeroA KoopAnHar.
Coornourenus MexAy cropouaMl,I t4 yfJIaMI,I TpeyroJIbHHKa.
Cr<anapuoe npor43BeAeHl4e BeKTopoB.

,{nuna oxpyxnocrrl Ii nnoqa.qr r<pyra.'
.IIeuxeHre.
06 arcv ovax reoMerpr4rr.
Ha.ramHrre cBeAeHr4r r.r3 crepeoMerpr,{r4.
lloeropenue.

. Bcero:

9
6

6
4
I
4
4
34

Marerraatuqecroe o6pasonankl e B ocHoBuofi lmo:re cKra.qblBaerc.s H3

cneAyroqvx co,{epxareJlbHblx KoMrIoHeHToB (tovuue .e.a3BaHufl.

6:roroa): aplr$rraernr<a; a,'Irc6pa; reoMerp[t; gJIeMeHTbI rov6znaropuKlr, reopuu

eepor rocrefi, crarr,rcrltKll I-I JIoTTIKLI. B csoefi coBoKynHocrll oHI4 orpaxalor

6orarurt onrrr o6yrenzf, MareMarl4Ke B HaIIIe[ crpaHe, yqIlTbIBaIor coBpeMeHHbIe

TeHAeHrIr4r4 OTeqeCTBeHHOi rA :apy6exHoi [rKorbl I{ no3BOJI'IOT peaJII{3OBarb

rrocraBJreHnble nepeA ITIKoJIIHIIM o6pa3oBaHlreM ueJII4 Ha I'IHQopMauuoHHo eMKoM

H npaKT[qecKr.r 3Harrr4MoM Marepz€rile. 3ru co4epxareJlbHble KoMnoHeHTLI,



pa3Br4 B€UrCb Ha [portrxeHI,ILI BCeX reT O6r{eHkrr, ecrecTBeHHbIM o6pa3oM

HAIIEJIEHO

3a"qaq r,r3
Qoprraupoaanr.re

MaTeMaTZKI4, CMeXHbIX

paccyxgeuzi.
cnequt Qzuecrczfi

BHOCT{T CBOI4

c[oco6Hocrei K

flepeflJrerarorcs 14 B3ar4MoAeicrayrot B rre6Hbrx Kypcax.
ApnQrvrerura [pr.r3BaHa cnoco6crsoearr upuo6pereul4lo npaKTHqecKLIX

HaBbrKoB, neo6xo4uurrx AJrf, rroBceAHesHofi xI4:Hz. Oua cryxrar 6a-goi Arq ncero

Aalrnefiurero [3yqeHr4r MareMarr,rKr4, cnoco6crnyet JIorI{qecKoMy pa3Bi,ITt4Io I4

Qopruzponanaro yMeHr{q noJlb3oBarlcq aJIropIlTMaMLI.
A.nre6pa. I4syrenne alre6prr

MareMarlr qecKofo aflflapaTa Ars pe eHr4t
npeAMeroB, onpyxarorqeft peaJrbnocrlr. -flsrrr arre6p6l [oAqepKl4Baer 3HaqeHI4e
MaTeMarr,rKI,I KaK r36IKa AJI' TIOCTpOeHIi' MaTeMaTrlqeCKItX MOAeJIeI4, rlpoqeCcoB u

ssreur4fi pe€rJrrHofo rrar,rpa (ognofi r.r3 ocHoBHbIX 3aAaq u3yqeHur aare6pri
tBJlterct pa3Burl4e arroparMl4qecKoto MrIIIrJIeHr,rg, ueo6xoAraMoro, B qacrHocrl.I,

AJrr ocBoeHI4r (ypca I4HlpopMar[KI,l; oBJIaAeHIte HaBbIK€MI,I AeAyKTI,IBHbIX
llpeo6paaoaauue cnMBoJrnqecrr{x $opu

BKJTaA B pa3BLITrie BOOOpaXeHT{t,

MareMarr,rqecKoMy rBopqecrny.,{pyrofi saxHofi sa4aueft Ii3yiIeHI4t aare6prr
frBltl;ercr. noJrf{eHrre rxKoJrbHI,IKaMLI KoHKperHbIX :;.ta:nnit o Qynrquxx rar
saxgefttttefi Nlarerr{atra-{ecroft MoAeJIlt rrfl onlucalll4r I4 r{ccJIeAoBaHI'It
pa3Hooopa3Hbrx IIpoqeccoB (pannorraepnrx, paBHoycKopeHHbrx,
sKcnoHeHrrqiurbnbrx, [ep[oAEqecKLIX u gp.), 4nx tf oprr,rr,rpoaanrax y o6yvarorqr'rxcx
[peAcTaBneHr.rur o poJrr{ MareMar[Krr B pa3BI4TI,II4 wBl1rlrr43a\uu 14 KyJlbrypbl

Ieonerpnr- o4ur, trg eaxHefurux KoM[oHeHToB MareMarl4qecKoro
o6pasonanur, Heo6xo4lrIrarrfi AJIx nptr o6perenu-a KoHKpeTHLIX zuasuit o
lpocrpaHcrBe I4 npaKTIavecKa 3HarrLIM6Ix yvenrai, QoprralaporaHrlt q3i5lKa

orrr4caHl4t ooBeKToB oKpyxanuero Mrlpa, AIr9. pa3Bu'rus [pocTpaHcrBeHHoro
noo6paxenu-a v vrtyr4rryv, MareMarr4qecKofi r<ynrrypu, AJII gcrerliqecKoro

Bocrrr4TaHr.rrr o6yrarorqurxcx. I,Isyrenne reoMeTpl4[ BHocI4T BKJIan B pa3BI.tTI4 e
Jrorr4qecKoro MLrrrIJreHr4r, B lpopMr'tpoBaHue IIoHtTIis AoKa3aTeJILcTBa.

9.neuenrsr Jror[Ku, rco*r6uHaropnrcu, crarucrnKl{ Meopfill
Bepoqrnocrefi cranonsrcs obsgaremHrrl4 KoMIroHeHToM IrrKoJrbHoro
o6pa:onauzr, ycrrJr[Barorq[M ero [pr{KnaAHoe Ii [paKTl4r{ecroe gna.reHze. ?ror
MarepLr aJr neo6xogzu, [pexAe Bcero, AJII (f opuraponaur,rx Synrqzona;rurofi
fpaMoruocru - yrrrenufi Bocnpr.rulrMarb Ir aH€uILI3IrpoBarr nuQopvaqurc,
npeAcraBJrenuyro B pa3rkrr{nux Qoprr,rax, IroHI,IMarb BepotrHocrHblfi xaparrep
MHornx peaJrLHBrx gaslrclrN{ocreft, flpou3Bo,qltrr npocrefiurue BepotrHocrHble
pac.r€'rr,r. I4sytenue ocnon rou6rEnaropl,IKl no3BoJII4T flaqeMyct ocyurecrBr-srb
paccMoTpeHue cryiraeB, nepe6op a no4c.r€:r rrr4cJla Bap[aHToB, B ToM ql4cre B
npocrefr rrrax npr4KnaAnBrx 3a,qaqax.

flplr raryrennr{ crarucrllrn u reopvr4 aepoxrnocrefi o6orarqarorcq
npeAcraBJreHr4tr o coBpeMeHuofi rcaprune Mrlpa r{ MeroAax ero IaccJIeAoBaHIrt,

Qoplazpye:rcr rrounMaHr{e poJrLr crar[crr4Kl,I KaK l{crorlHlrKa coqllaJllHo ssaquirlofr
LIHIpOpMaIIUI,I, I,I 3aKJraAbIBaIOTCfi OCHOBbI BepO'THOCTHOTO MbIIIIJIeHI{t.

Taxnu o6paaoM, B xoAe ocBoeHr.rr coAepxaHlu Kypca yqaIrluecg
[on]n{aloT Bo3MoxHocTb:



pa3Br4Tb rlpeAcTaBJreHr4e o qucJle lt poJII{ BbIqLIcJIeHI{i B qeroBeqecKofi

rrpaKTr.rKe; c(foprralrponarb [paKTI,IqecKIle HaBIIKI{ BIIIToJIHeHI{I ycrHbIX,

nl4cbMeHHbrx, r4HcrpyMeHTanBHLIx BbIrIIrcJIeuzi, paenrarb BbIqI4cJII{TeJILHyIo

Kynbrypy;
oBJrarerr cI,IMBoJII4qecKI4M t3bIKoM alre6prr, orrpa6orau $oprraa:rrno-
onepdrzanrre arre6pauvecrze yMeHLIt tl Hay{Irrbc{ [p[MeHtrb ux K

DEIXEHI4IO MATEMATIIqECKI{X II HCMATEMATUIIECKI,IX 3AAAtI;

u3yqlrrb caoftcrsa r rpa$zxu gJIeMeHrapHbIx $ynxqufi, Hayr{I4rbct
ucloJrb3oBarb Qyurquonaasno-rpaQu-recrl'Ie [peAcraBn euvlfl r;rs. otrurcauvs vl

aH€rJrr.r3a peaJlbHBrx 3aBr.rckrMocTe?I;
pa3BrrrL rrpocrpaucrBeHnBle [peAcraBlreHvs lr u:o6pasrareJlbHble yMeHI4t,

ocBor.rrb ocHoBHLIe darru u Mero.IIbI [JIaHIiMerpI,It4, IIo3HaKoMlITr'cq c

npocrefi lrulru [poc'lpaHcrBeHHhlMkI TeJIaMIi u rax ceofictaavra;

[oJIf{I,ITb npeACTaBJIeHI,If, O CTaTItCTI4qeCKIlx 3aKOHoMepHOCTtx B peaJIbHOM

Mr4pe r4 o pa3Jrtrqnblx cnoco6ax vx Lr3yqenvl., o6 oco6ensocrtx BbIBoAoB I'I

npofHo3oB, Hocrrlllx BepotTHocTHbIIl xapaKTep;
- pa3Br4TL JIOTI4IIeCKOe MbrrrrJIeHI{e Ir perrb - yMeHut Jrorr4llecKl4 OoOCHOBbIBaTb

cyxAeHr,rt, [poBoAIrTb HecJroxHEIe c]rcTeMaTI43aIIVrl, [pI4BOAHTb [p[Mep6l I'I

KoHTpnpr,rMepbr, I4cnoJlb3oBarb pa3rllilHble t3bIKIl MareMarI,tKI4 (cloaecusrfi,

- ctf oprunpoBarb npeAcraBrenrat o6 [3fraeMblx noHf,Trallx I'I MeroAax KaK

rpa(fzvecrlrft) ln" I4JIJIIocrpaqun, nurepnperaulra,

MOAeJrltpoBaH[q peaJrbl{Elx

C14MBOJII4IIECKI4Il,

apryMeHraqvu 11AOKa3areJr6CTBa;

eaxueftrxax cpeAcrBax MareMarliqecroro
flDorleccoB a qBrenr,rfi.

B rypce reoMerpla 9 xnacca o6y'ratoquecx yilarct BbInoJIHtrb Ae[creuq uaA

BeKTOpaMLI KaK Ha[paBiIeHHbIMA OTpe3KaMI'I, r{TO BaXHO AJI' npl4MeHeHut

BeKTopoB a Snerare; 3HaKoMJITct c [cIroJIb3oBaHneM BeKTopoB r{ MeroAa

KoopAIfrHaT npll pe[IeHull IeoMeTpI{r{eCKItX 3aAar{; pa3BI'IBaeTct yMeH[e

o6yrarorquxct rtprlMeHqrb rpllrouoMerpuvecr<r'rfi arrrrapar npla perxeHr{I4

reoMerpuqecKllx 3aAarl; pacruupterct 3HaHve o6yrarorqrxcr o MHoroyronbHl4Kax;
paccMarpl4B€Ilorct rIoHrITIit AJIaHII oKpyxHocr[ rr IrJIoIqa.4I4 Kpyra u r]oplrynrr

Ars ux BbIrII,IcJIeHu{; 3HaKoM.f,Tct o6yralorqueca 'c [oH.fiTI4eM ABI'IXeHI4I H ero

csoficrgaN4z, c ocHoBHLrM[ BI4AaMI4 gnlrxenui, c B3aI]MoorHorreHI4.sMn

naroxenzft z 4nuxenrai; 4adrcr 6onee rny6oroe npe4craBJleulte o cucreMe
aKcr,loM [JraHr.rMeTpI4I4 14 aKCItOMaTHqeC(OM

lpeAcTaBneHr4e reJrax I{ rloBepxHocrqx B

o6yrarorqraecx c ocHoBHbIMI4
nonepxnocrefi u o6reuon ren.

ifopuynarvz

6aaucnorvry
Poccuicrofi

ne nreuee 170

MeTOAe; 4aerca Haq€LilbHoe

npocTpaHcTBe; 3HaKoMtrct

.8nfl, BbrrrHcreHHt naoulalefr;

Mecro [peAMera n Qe4epa"nrHoM 6a3rcHoM yqe6HoM rIJIaHe

CornacHo ,tfe4epamuouy yve6noruy [naHy Atrfl
o6pa:oearemnrrx yrpex4enufi @e4epaqLrn Ha n3y'{eHlre

qacoB r.r3 pacilera 5 q s HeAerIo,MareMarI,IKr.r g 9 Kracce orBo.uurct



Am Aereft c ofpaur4 qeHHLIMLI Bo3MoxHocrsMI4 I43 pacqera 3 qaca n HeAeruo (ecero

102 uaca), [pr,r gToM pa3AeJIeHLIe qacoB Ha I43f{eHI,Ie anre6ptr I4 reoMerpl4l4 B
yre6norr,r foAy cneAyroqee:

- 2 saca B HeAeJrro arre6prt, uroro 68 yre6nrtfi vac;
- I .rac B HeAerIo rcoMerpr.I[, uroro 34 yre6uux uaca.
5 ' qacoe orBeAeHo Ha npoBeAeHr{e reKynrux KoHTpoJIbHbix pa6or + eqe I

KoHTponlHa, pa6ora B3rra I,I3 uacon llonropeHvt B KaqecrBe I'IToroBot.

B cgrsn c STIIM Korl,IqecrBo qacoB yMeHblreHo BABoe. Ho sce pa3AeJIbI

rroJrHocrbro coorBercrB)'Ior anropcrof nporpaMMe.

I,Iroronax KoHTpoJIbHaJI pa6ora ro reoMerpl{x 3a Kypc 9 rlacca tBrqerct

npoMe)Kyroarrroi atrecraquefi yvarquxcx.

Ilpeo6.nagarouque QoprvIsI opraull3aIIut{ yue6uoro npouecca:
rrHAr.rBLI.qyanbHBIe, lpyrrrloBbIe, nHAI,IBIrAyaJIbHo-rpyrrnorrre, SpoHralrulte,

KJIACCHLIE.

O Efl 3ATEJIL HbIIi MN HN MYM CO,IIEP}ITAH N N
OCH OBHbIX OEPA3OBATE]I bHbIX N PO TPAM M

TEOMETPIIfl
Ilaqa.'nnr,re flonflTrlq n reopeMbr reoMerpl{rl
BosHurHonenrie reoMerppll{ I43 [paKTItKI'I.

feouerpnvecrue $r.rrypu lr reJla. PageHcrso B rcoMerprrn.
Tovra, nprMa;r a nJlocKocrb.
llonqrl4e o reoMerDl4rrecKoM Mecre roqeK.
Paccrosnue. Orperox, lyr. JlouaHax.
Vron. llprlraoi yron. Ocrprre 11 Tyrlbre yr.nrr. Beprltx€LllbHble I'I cMexHble

yrmr. Buccexrpnca yrura lr ee cgofrcrga.
llapa-,uenrnrre Ir flepeceKaro Il4ect rrptMble. flepuen4axyilspHocrr, nptMbIX.

Teopeurr o [apaJIJIeJIbHocrI,I I4 nepflen4l4Kynirpnocru [ptMLIX. Ceoictso

cepeAlrHHoro nepleuAliKyJltpa K orpe3xy. flepnen4l{KyJrtp I'I HaKJIoHHat K

npxrraofr.
Muoroyromnzr<u.
OxpyNuocrr 14 Kpyr.
Harur4Hrre [peAcraBJIeHI4JI o npocrpaHcrBeHHLIX TeJrax: ry6e,

napaJIJIeJIenI4IIe.qe, npl43Me, [ApaMLIAe, ape, cQepe, KoHyCe, IIHII4HApe.

llpurraepn ceqenufi . llpzveprr pa3BeproK.
Tpeyro.nrnun. llprIraoyroJlbHble, ocrpoyroJlbuLle 14 TynoyroJlbHble

TpeyfoJIbHI4KIr. Bucota, MeAI{axa, 6raccerrpr.rca, cpeAHtt nI4HkIs rpeyroJlbH}tKa.

Panno6e4pennble I4 paBHocropoHHl4e rpeyronbumu; cnofrcrBa I'I npIr3HaKI4

panuo6e4peuuofo rpeyf oJrbHI,IKa.
llpusnaxlt paBeHcrBa rpeyroJlbHl'IKoa. Hepaeenc'rBo rpeyronbHnxa. Cyrtava



yruroB TpeyroJILHrKa. Bneunrne yHIbI TpeyroJlbrll,tKa. 3agacullocrl MexAy

BEJII{III{HAM CTODOH I4 VIJIOB TPEYTOJIbHI,IKA.

Teopeua @aneca. floAo6ue rpeyroJlbulrKoB; roe$$r,rqIEenr noAo6l'rx.
llpr,r:narr,r no4o6nr rpeyroJrbul{KoB.

Teopeua lla$aropa. llpu:naxra paBer{crBa [psMoyrorbHLlx rpeyroilbHllKoB.

Cznyc, ' KocI{Hyc, TaHreHc, KoraHreHc ocrporo yrJla nptMoyroJllHoro

TpeyronbHuKa I4 yrJIoB or 0o 4o l80o; upane4eHl,Ie K ocrpoMy yrny. PeureHue

rrprMoyfoJlbHblx TpeyroJlbn ros. OcHoBHoe rpl'IronoMerp[qecKoe roxAecrBo.

@opuynu, cBr3hrBarorll{e c Hyc, KocI4Hyc, TaHfeHc, KoraureHc oAHoro a roro xe
yrna. Teopeua KocuHycoB I,I TeopeMa cllrrycoB; rlpuMepH I'tx [pI4MeHeHuE AIrs
BbIIIITCJIEH}If, 9JIEMEHTOB TPEYTOJIbHI,IKA.

3arrae.raremgue roqKI4 TpeyroJIBH[Ka: Tor{KI4 nepeceqeHllt cepeA[HHbIX

fleprreuAr{KyJurpon, 6r.rccexrptlc, MeAIlaH. Orcpyacnocma 3ilnepa.

{errrpexyro.nrnnrc. flapannenorpaulvr, ero cnofrcTsa }I npI43HaKIl.
flprlroyromn[K, KBa,qpar, porr,r6, Iax csoficrna a npLI3HaKI4. Tpaneqm, cpe.4Htt

Jrr4HE Tparrequl{; paBHooe.qpeHHat Tpafleul4-s.
Mnoroyro.nuHurcn. BrruyrJlhle MHoroyroJrbHiKt4. Cyruua yHIoB BblnyKnoro

MHoroyroJrbHura. BnracasHble I{ orlv caHHbIe MHoroyroJILHLI rn. llpanulrHue

MHOrOyrOrbHr.rKrr.
Onpyxnocru rr Kpyr. Uenrp, paAl4yc, Ar{aMerp. [yra, xop.ua. Cerrop,

cerMeHT. I-{enrpa:rrHufi, enucanuuf yroJl; BeJIr{qI,IHa B[I{caHHoro yrua. Baaurvruoe

pacnono)I(eHl{e npauoi }I oKpyxuocru, dery orcpycrcuocmefi. KacarerlHas I'i

ceKyrqarr K oKpyxHocrl4; paBeHcrBo KacareJIbHbIX, npoBeAeHHbIX ur o4nolt ro.rrz'

Mempuvecxue coomHourcHun s oKpyotcHocmu : c eoucmea c eKy1411x, Kac Qmefl bHbtx,

xopd.
Oxpyxnoctr, BrII,rcaHHat B TpeyroJIbHI,IK, LI oKpy)(Hocrb, olrl4caHuat oKoJIo

TpeyroJrbHl4Ka . Bnucauuue u onucaHHbte qemupexyzottbuurcu. BnucaHHble I'I

ofiucaHHble oKpy)KHocrl4 npaBkIJrbHoro MHoroyloJr]'HI4Ka.
Ilsruepen ue reoMerpnqecK[x BeJrnqnu . [tmna orpe3ra',ft uHa nolaanofi ,

rrepLrMerp MHoroyroJrEHr4Ka.
Paccroqulle or rorIKI,I go npxrraofi. Paccroqnue MexAy rlapar'rnenbHllMll

[prMbrMr4. ,{nuna orpyxuocrl,I, qlIcJIo n; Alrvna,4yrr.t. Be.nuvuHa y Ia. fpagycnax

Mepa yrra, coorBercrBl4e MexAy Berl4tu4xofi yrla u r,nnuoit ayrlt ol(pyxHocrr.
lloHqrze o rIJIoIqa"qI4 [JIocKI4x $"ayp. PasHococranreHuble I'I paBHoBeJII4K]re

Surypu.
llnorqa4r rlptMoyroJlbuara. llnorqagb [apaJIJIeJIorpaMMa' rpeyroJlEHh Ka u

rpaneqfiu (ocxonnrre
TpeyroJrEHllKa: qepe3 ABe

$opuyru). (Doprray.nrr, Bllpaxaro II4e [JrorIaAB
cTopoHbr lr yfon MexAy Hr{MIi, qepe3 nepuJqemp u

oKpyJtcHocmu, Qopuyna fepoua. Ilnou.ladapaduyc 6nucaHHou
qembtpexyzoJtbHuKa.

Ilnoula.{r Kpyra r4 rJrorqaAb cerropa.
Cnxsr laeNgy flJrorqa,qfiMl,I no.qo6nrrx Q"t-yp.
O6rerrr rera. (Dopvyrrr o6reua npsMoyroJlbHoro flapaJlJlenenune4a, ry6a,

IIIapa, uunr{HApa }r KoHyca.



Bercropu
Berrop. [nlrrra (vo4ylr) aertopa. Koop4Ianarrr BeKTopa' PaseHcrno

BeKTopoB. Onepaqzr.r HaA BeKTopaMI'l: yMHoxeHI4e Ha ql4cllo' cnoxeHHe'

pn3JroxeHl4e, cKarspuoe [pol43BeAeHue. Yron uex4y BeKTopaMll.

f eotrerprvecnue npeo6paroBaHrrfl
Ilpuuepat deucrceuuil Queyp. Ctttvtuempua Quzyp. Oceeaa cwMwemput u

napannenauwd nepeHoc. Iloeopom u qeHmpanbHan cuMwempua. Ilouamue o

zowomemuu. Ilodo6ue Quzyp.
Ilocrpoenur c noMorrlbrc rlnpmyrs u "runefircn
Ocuoeuarc sadaqu Ha nocmpoeHue: denenue ompe?Ka nonoJtaM, nocmpoeHue

mpey^onbHuKa no mpe74 cmopoHcuvt, nocmpoeHue nepneuduxytnpa rc npn'uou,

nocmpoeHue 6uccercmpucat, denenue ompe3Ka Ha n paBHbN vacmeu.

If p a e un un u e u H o z oy e o.ltbH uKu.

Tpe6onanuq K MareMarlrqecKofi rro,qroroBne yqaulrxcfl

B pesylurare n3yrrennq reoMerplrn yqeurrn AoJrxeH yMerb:

[orE3oBaTLCS reOMemI'HecK]IM t3bIKOM AJlf, O[lICaHI4f, [peAMeToB

oKpyx{arcqero M4pa;
pacno3uaBarb reoMerpliqecKre Quryprl pa3Jrl{qarb
pacnoJloxeHlze;

$r.rrypu;pacno3HaBaTb Ha qepTex€x I,I MOAeJI'X reOMeTpI4rIecKI'Ie

llro6paxarr I43fteHHbIe reoMerp[qecKl4e Quryprt;
Bbr[oJrHrTb qepTexl{ no ycnoBLIIo 3a]]\aqL.r;

BJ IaAeTbnpaKTf lqecK I4MI4HaBb lKaMI4 t4c I IoJ Ib3oBaHI ' reoMeTpHqecKHX

I,IHCTPYMEHTOB AJIfl I'I3OOPAXEHI4' QI'IryP;
yMeTb peIrIaTB HecJIO)I(HbIe 3AAarqkI Ha BbIqlIcJIeHI,Ie reoMeTpl4r{ecKl{x BeJII4qIIH

(4ruan, yrnoa), onupaxcr Ha L4 3yqeHuble csoftcrga Sr'rryp ra orHoueuufi

Me)rqy HLIMII, [pI,IMeHt I AorIoJIrrI,ITeJIbHbIe rlocrpoeHl4f,' alre6pauvecrr'rfi u

Tpr.rfoHoMerpra.recrfifi amlaPar;

lpoBoAItTB AOKa3aTeJIbHLIe paccyxAeHl, t [pt4 pellreHvld 3a!.AtI, Ucnorb3yq

u3BecrHble reopeMbl, o6napyxueax Bo3MoxHocrI'I AJII I{x [cloJIb3oBaHI4t;

BJraAeTb aJIrop[TMaMu pefireHl'Ifl ocHoBHbIX 3aAarr Ha [ocTpoeHl'Ie;

Bbfqr4cJttrb ila9€tu.t reoMerpHqecK[x Berl4q H(ArlaH' yruoB, nnouraaei'

o6rervroe); B ToM qI4cJIe: AJII y IoB or 0'Ao 180' onpegeltrb 3HaqeHHt

TpLr foHoMerpu rrecKLIX Qyurqufi no 3aAarrHbIM 3HaqeHI'ItM yrnoB; HaxoAl'trb

3Harreullrl TplroHoMerpnqecKux Syrr<quft no oAnoft 143 tl'ux' HaxoAltr['

cTopoHbl, yrJIbI LI TIJIOUIaAI4 TpeyrOJIbHlIKoB, AJIIIHbI JIOMaHbIX, Ayr

orpyxnocrei, nnorqaAeft ocHoBHbIx reoMerpl4qecrr'rx $r'rryp rz Slrryp,
COCTABJIEHHbIX I{3 H}tX;

VIX B3AI4MHOE

perrrarb npoc'reiruue nJIaHI'IMerpLHecKI{e 3aAaqll B flpocrpancrBe;



ucnoJ[3oBaTb rrpHoopeTeHHbre 3HaHnq u yMeHr.rfl B npaKT[qecKofi
AeqTe.,.rbHocTn n I|oBceAHeBHon ]Ku3Hrr AJtt:
. orLrcaHr4f, peajrbHbrx cuTyar+rfr. Ha r3brKe reoMeTpI4I4;
. pacr{eroB, BKrroqaorlr4x npocrefirxre rpr,rrouoMerpr,rqecKae Qopvy,ru;
o p€[reHrrrr reoMeTpr{qecKlrx 3a,qaq c }rcrroJrL3oBaHaeM Tpr4roHoMeTpr4r.r;
. pe[eHkIt [paKTI,IqecKI4x 3aAaII, CB93aHHLIX C HaXOXAeHZeM reOMeTpI4 r{eCKr4X

Benr4qr,rn (ncnomayr npu neo6xognMocrr4 cnpaBoqHr4Kr.r n rexHaqecKr4e
cpeAcrBa);

. nocTpoeHr.ri reoMeTp[qecKr.rMr4 r4HcTpyMeHTaMr.r (lr.rnefira, yfo,'rbHtrK,
rlnpKynL, Tpancnoprr,rp).

Tema 3Haxuq. yMeHHq. HaBbrKrr yqarrlrlxcs

Bexmopu
flonrue nexropa Vueru ato6paxaru u o6oguaqatr BeKTopbt! orKnarbrBarb or

ro6ofi roqrn nrocKocru BeKToD. oaggui -aagnottv
UJIOXEHHE H BbIIiUTAHHE BEKTODOB JHaTb 3aKOH6r CIO)I(eHH.S BeKTOpOB! yMeT6 CTpOHTb CyMMy AByX

u 6o,ree BeKTopoB, rroJr;3oBarbcr npaBnJloM Tpeyro,'rbHHKa.
NAPAJIJIEJ]OfDAMMA. MHOTOY| OJIbHUKA

YuHoxeune BeKTopoB Ha rIHcJto I{ ero
cgoficrsa

3narr csoficrna yMHoxeHHr BeKTopa Ha qucJro, yMerb pelrarb
zal.asu runa '7 82-'7 87

flpaneHeHue BeKTopoB K perxeHuro
3aaaq
Cpeaurr JIHHHT rpanerrur.r

3narr, rarofi orpe3oK Ha3btBaercr cpeAHei ,rrlHrefi rpaneqrni
yueru Qopuy:rnpoBarL H .4oKa3LlBarB reopeuy o cpeaxei
JrHHr.tu rpaneqau; yMerb pe[arb 3ana\n t'zna ]93-798

Memod xoopdunam
PasroxesNe BeKTopa no 2
HeKOJrJrHHeapHr,rM BeKTOpaM.
Koop4uua'rlr aerropa

Yuerr, npnven.rr6 TeopeMy o pa3JroxeHHn aerropa no 2
HeKo,,rJr ri HeapH br M BeKTopaM. 'lHar b npaBura aeicrgri Ha,
BCKTODAMI' C 3AIAHH6IMH KOOD-4TJHATAMH,

flpocrefiruue :a4aqr.l B KoopAHHarax VNrerr sHsoArrl rfoplrynu KoopauHar BeKropa qepe3

(oopaHHaTlt ero KoHua n Haqiua xoopal{Har cepeaHHbl
oTpe3Ka, aJ'rlrH.br BeKTopa fi paccrotHHt Melqqr' aByMr ToqxaMtj.
yMerb pernarr, 3aaaqr runa 945 " 95 1

YpaeHeuue oxpyxHocru
Ypaaueuue npnuofi

3Harr a yuerr Bbmoalrrb ypaBHeHHf, oKpJ,rKHocrH r nprvoii,
yMeTb cTpoHTr, oKpyxHocTb fi npqMLre! 3aaaHHbre ypaBHeH[rcMr.l
penarr, 3aAaqr{ rxna 966, 972

Coomnouteaus metrdy cmoponunu u
V ZIUJII U mP eV ZOJ| rr H AKA

Cunyc, r<ocunyc, tanreuc 3Harr, nax Br,rqHcn.selcr cHHyc, KocHHyc, TaHreHc a,rr yrnoB or
n  - ^  l e n

Ocuoguoe 'rpuroHoMerpHqecKoe

TOXAeCTBO
To)KrecrBo, :uarr Qoplryny a:rr BbrrrHcJreHur Koop,qHHar roqKH.
yMer6 peuar; 3aqasr rrna 1013-1019

Oopuy,ru AJrr B;rqrrcJreHr,r:r KoopAHHar
TOqKH

TeoDeua o nroua,rlu KDyra yMeTb aoKa3btBaTl TeopeMy o rrJrorrlaar.t rpeyfo,'rbHHKa.
TeopeMy cHHycoB! TeopeMy KocHHycoBi rrpHMeHrrb 3rr.r

TeopeMbr npH perxeHnn 3aAaq
Teopeva cuuycoe

Teopeua rcocruycoa
Peueune rpeyromrurrcon

LKaJrrpHoe npoH3BeAeHI,Ie BeKTOpOB 3Hars onpege,reHlte crii!'ItpHoro npox3Be,qeHHr BeKTopoB.
ycJroBHe neprreMHKynfpHocTH BeKTopoB, BhrpDr{arb cKaJrrpHoe

npoH3BeAeHl.te B KoopAHHara-\ 3Harb ero cBotcrBa. yvelb

perarb 3a,qaqlr rr.rna 1044, 1045, 1047, 1048,1050. 105 I

finunu oxpgwaocmu u rr,'.ouladb Kpyza



flparx,rluufi MHoroyroJrbHr,rr.
Orcpyxuocm, oxoJto npaBrdr,Horo
MHOfoy|OJT6HHKa

JHaTr, onpeaeneHr,re npaBHJIbHoro MHoroyfotbHHKa, TeopeMy
06 oKp),)r(Hocrl. onucasHo oKono npaBHJrbHoro
MHoroyroJlbHuKa H oKp),?KHocrH, BnHcaHHoi a npaaullHsrii
MHoroyroJrr,Hl,tK; rHam Qopltylrt AJrr Bbrqr{creHr.l,{ yrra.
nnoqaAx H cTopoHr,r npaBHlbHofo MHofoyfoJtbHHKa H pa!fiyca
BnacaHHot B Hero oKp)r,nHocrH, yMerb 'rx Br,rBoAr..rrb t.l
npHMerrrrb npu peuleHun 3aAaq rnna 1081, 1083,1087. 1094,
1098 ,  1  1  00

Orcpyxnocrr,, BnucaHHa.,r a nparuatur,ri
MHOTOy|OJTI,HHK

Ooprrry.nsr.rr.s B;lqficreHr4r nnoqaart
npaBHnbHoro MHofoyroJrLHHKa, efo
clopoHbr lr panlryca BnhcaHHot
oKppKHocTH

!,rnHa oxplixHocru 3uam tloplry:ur aJrHHhr oKpy)ruocrr.r r.r ayru oKpyxHocrH.
yMerb npr.rMeHrrr, r,rx plr peueHHr.r rj 3aaaq rana I l l l .l l l 3.
ll19; :nat Qoplaynx ruroruaAn Kpyra H KpyroBoro ceKropa.
yMerb npuMeHqrr, r,rx lplr perreHuH 3aAaq runa ll20- 1126.
t l zT

ll:rorqa4l npyra. ffiroula4r KpyroBofo
ceKTopa

,{e uareaun
floultue 4ar.rxenul VMerr o6s.f,cHmr, rrro raKoe oro6paxeHne nrocrocrr ra ce6r,

3HaTE OrrpeaeJreHr{e ABrrt(eHur nJrocKocTH, yMeT6 aoKa3btBaTb.
rITO OCeBar H rleH'IpilnbHaJr CHMMeTpHH .rrBJr.f,roTcr aBHxeHHTMH
u Lrro nprz, aBHxeHH, orperox oro6paxaercs Ha orpe3oK. a
TpeyroJrbHxK Ha paBHblt eMy TpeyfoJrbHHK, pe aTr 3a"qaqH
r r . rna  I152 .  1159 .  1 l6 l

flapa,r,re,r su er fi nepeHoc Ylrerr o6r,.scHsrr, qro raKoe napannenbHbtfi lepeHoc H
noBopor. AoKa3brBarb. {To napaflreJlbHbtF nepeHoc fi noBopol
{BJltlorcr ABD(eH}rrMr4 ruIocxocrH; penarb 3a4aqu THna 1164,
1165 ,  1167 ,  1168

flonopor

CONEPXAHI4E TEM YTIEBHOTO KYPCA

I.naea 9,10. Berropu. MeroA KoopAuHar. (9 vacon)
llonsrve BeKTopa. PaseHcrao BeKTopoB. Cnoxenze lr Bbrrrr,rraHr4e BeKTopoB.

Yrranoxenae BeKTopa Ha qrlcJro. Pasroxeur4e BeKTopa rro AByM HeKoJrJru HeapHbrM
BeKropaM. KoopAzuaru BeKTopa. flpocrefinrrae 3a4aq.vr B KoopAr4Harax.
Vpaanenv-n oKpy)Kuocrr,r lr flprMoi. llpulaenenue BerropoB a r{oopA}rHar flpu
perxeHHI,I 3aAaq.

lde.nr: nayrr'rrb o6yqarorquxcs Bbrnorrrrb jleficrBur HaA BeKTopaMr4 KaK
HaIIpaBneHHbrMri oTpe3KaMr4, rrTo BaxHo AJI' npr.rMeHeHr.rr BeKTopoB B (br43lrKe;
rro3HaKoMI4Tb C I4CITOJTb3OBaHLIeM BeKTOpOB 14 MeTOAa KOOpAT4HaT IIpI,{ perXeHHH
reoMeTparlecKfix 3a.4aq.

Ilasa 11. Coornoueuuq Merqy cropoHaM[ l,r yruraMrr rpeyrolrbHHKa.
Crca,rnpnoe [porr3BeAeHrre BeKTopoB. (6 .racou)

Cr,rnyc, KocrlHyc r4 TaHreHc yrJra. TeopeMbr cr4HycoB rr Kocr'tHycoB. Peuresne
TpeyroJrbHr4KoB. cKa.,,.ItpHoe [poz3BeAeHr4e BeKTopoB ero [pr4MeHeH[e B
r-eoMeTpEqecKI,tx 3aAaqax.

Ile.nr,: parnurb yMeHve o6y.rarcuuxcr npraMeHrrb rpr,{rouoMerpr4qecKufi
annapaT rrpa perxeHrrr4 reoMeTpr4qecKr,rx 3aAaq.



f.lana 12..{luna oKpy)Kuocrlr Il rIJIouaAb Kpyra. (6 uacon)

llpaaun {bre MHoroyroJIbHI'IKI'I. Orpyxuocru, onl'IcaHHat oKoJIo

npaBr{irbHoro MHoroyfoirbHr,rKa ri BrnlcaHHalr B Hero. flocrpoeHlre [paBI{JIbHbIX

MHoroyroJllHraxos. AruHa oKpyxHocrli. flnorqa4r rcpyra'

I{e.nu: pac[upl'rrb 3HaHI4e o6yvaroulzxcr o MHoroyrorbHllKax;

paccrrao:rperr lroHtrl4f, AJIIHLI oKpyx{Hocrl{ I'I nJlolqarll Kpyra 14 Qopvy'rrt AJrt Itx

BblqI,ICJIEHI,I'.

Iflaea 13. Asrxenrln. (4 vacor)

oro6paNenr,re [JrocKocTr.r na ce6s. Ilonqrne ABE)KeHI4f,. ocesas kI

rreHTpaJlbHat cEMMe'rpI4r'I. flapallelrnufi nepenoc' floaopot' HaroNeHuq 14

aBHXe HUt.

I{enr: [o3HaKoMI4Tb o6yvatoulvxca c rIoHtrI4eM ABI'IXeHI'Iq I4 ero

cnoic.rearr,Ilr, c ocHoBHbrMr4 BLTAAM],1I . AgZxeHI.Ii, co B3aIIMOOTHOIIIeHII'MI4

Haroxenui u ,usfixewlfi.

06 arccuorvrax reoMerp[rr. (1 raca)
EeceAa o6 axcr,rolr.rax reoMerpllll.

[peAcTaBJIeH[e o cI'IcTeMe aKcI4OMIle.nr: Aarb 6onee rnY6oroe
nJIaHIIMeTDUI,I rt aKCI{OMaTI4qecKoM MeToAe.

I;rasa 14. Ha.rantuue cBeAenrrfl rr3 crepeoMerpun. (4 'racon)

Mnororpannurua:
Ilpeguer crepeoMerpnll. feoverpuuecKlle reJla I4 noBepxHocrlt'

rr4Kr4: rIDr.I3Ma. rIapaJrJIeJIe[[neA, nI'{paMI'IAa)) Qoprvry'lrt 
-4lx

rrpr43Ma, rIapanJIeJIeIIItneA, nr.{paMI,IAa)

BLrqlrcJreHr,rr ux o6reuon. Tena u [oBepxHocTr'r BpauIeHI4 s: IIUII4HAp' KOHyC'

clfepa, urap, $opuynu AJrr Bbrrrr{cJreHtrr Llx rrJrotuaAeft noaepxnocrefi u o6lerraoe.

Ile.nu: aarr HaqaJlbHoe [peAcTaBreHI'Ie rerax ll roBepxHocrqx B

flpocrpaHcrBe; [o3HaKoMI4ru obyraroql4xcr c ocHoBHbIMl4 QopMynaMu Ant

Bbrr{rrcJleHat nnoulaAei; norepxnocreft r'r o6lerrtog ren.

Ilonropenne. Peruenue ra4a'r. (4vacon)

Ilenu: lloaroperure, o6o6q e1r4e Lr c?lcreMaru3allnn zuanni't, yveHnfi

r,r HaBbrKoB 3a Kypc reoMerpll[ 7-9 tctacca'
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fnaea IX, Memod
'9 qacoe

l .
florurue renropa. Paaeacrao
BeKTOpOB

16-
'78

YOHM,
y3lI

7  .6 .1 ,
7.6.2

t1.76-78, crp.192-
195, Ns740 Ns74l
crp.l91

2. CloxeHue x BLtqHTaHI{e
BEIflOPOB.

'79-

82
YOHM,
v3I4

7 .6 .3 n. 79-82, Nc754
1s 5.164

3. Yunoxenne BeKfopa Ha
qr.tcro.

83 YOHM,
v3v

1.6.3 IL 83 crp.206-208,
N776(a, B, e),
Ns]77

A llpnuenewre BercropoB K
oellleHl, o 34,{aq.

84-
85 v3r4 IL 84 crp.208-209,

Ns789 cm. 212

5.
Pagroxenr4 e seKropoB no ,qByM
HeKOJrnnHeapHbtM BeKTopaM.
KooDnnnarrI gexroDa

86-
87

YOHM
7 .6.5
7 .6 .6

fr .  86-87. x99l3
l1e9l4 (6. s), Ns926
(6. r)

6. flpocrefirnue 3aaar{H B
KOOp.[r4Harax.

88-
89

YOHM
II. 88 :rp.23.t-2-j6
Ns930 Ne933

7. Vpaeueunr oKpytuocrn u
rID.sraofi.

90-
91

YOHM
v3I4

6.2.4.
6 .2 .5

1 I .90 ,91  Xe959  (6 ,
r) l\!962

8. Peuenr.re 3aAaq no reMe
<Benropu. Merog noopgr.rHar> o? YIIK3Y

floaro
TOirKa
fi

fvlA

N989, l'{! I 000(s-a)

o Ko umpon ou an pa6 o ma Jli I
I'Bercropu. Meroa noop4r.ruar "

76-
92

yK3
TP

fna sa XI. CoomHotaeHun Jne,
Cxa.tnpuoe nt

ucdy c
oou36

:mopoHu
'edenue 6

ttu tr .ttaltd'v u mpeY2

9ry\WPSS!6J! S!)

'onbHItKg.

10.
Ana,rus ronrpomnofi pa6oru
Ilbl. Crryc, KocHHyc tr
TaHfeHc yfJla.

93-
95

YOHM
YTI3Y

1 .2 .1 ,0I I . 9 l - 95 ,  Ns l0 l l .
J&1014

11. Teopelra cr.rnycor
96-
97

YOHM
1 .2 .11 II. 96-97, J'M 020

(6 .  a ) .  I  021

t2. Teopeua KocHHycoB 98
YOHM
KY

n.
{ o

97-98.J\ !1025
x .  f i )

13. PerrreHr.re rpeyf oTEHHKoB
99-
100

voc3
vfI3v

7  .2 . t  1 IL99- | 00, J\! I 034
Nsi035

14.
Cxa.mpHoe npoIBBeAeHIre
BeKTOpOa H efo npI4MeHeHHe B

reoMerpHqecKHx 3aAaqax

101 -
104

voc3
KY

'1 .6.7 f l .  l0 l  -104.  Ng 1040
N! 1042

15.

Konmponanan pafioma Jft2
o reMe "CoorHouenu-t

Mexa)i cTopoHaMr4 lt yfJIaMI4
TpeyroJr!,Hr.rKa. cxanrpuoe
nDougge.{eHue sextopos"

93-
104

yK3

ufnaea XItr. .llnuna 6 qacoe



16.

Ana,rug rorrrponrHofi pa6orn
Ne2.
flpaenmurri vnoroyroJlIHI4K.
Or<pyxnocu, orIHcaHHa{
oKoJro npaBI4JIbHOlO

MHOrOyrOnbHr,rKa H BrII{CaHHaJl

npaBI,HbHbIfr

MHOfOyfOiIbHllK

105-
108

YOHM

|  .  t . )

7.4.6

| I .  105-108, l \ ! l08l
(e) M083 (6),
J\ !1084

17. flocrpoenue npaBr,[nbH],Ix
MHOTOy|OJT6HHKOB.

109 voc3
fI. lr09 crp.279-
280, J\!1094 (a, r)
Ns]095 cm.283

18. .{4xua or<pyrrHocru. ffironla4r
Kpvra

1 l0-
112

YOHM
v3v

1  .5 .2
7 .5 .8

[ .  1 1 0 - l  ] 2 ,  N s l l 0 5
l \ ! 1 1 1 6  ( a , 6 )

19.
Peueul,te 3aaaq no reMe
<,{4uua oKp}r(Hocrln L4
moulaAb KpyrD)

105-
112 voc3

floaror
OBKA X

IIIA

N p l 1 2 5  N c l l 2 7
crp.2 89

20.
Peuenue 3aAaq no reMe
<,{:raua oKp)tnHocrl A
NJIOTIAIb KDYTD)

105-
112 YII3Y

Npl l29 (a, a)
No1 130 crp.290

2t.
Konmp oaanan pa6 o ma lllt 3
no reiue ",{4uua orp),4{Hocrl4
fi nnoulaAs Kpyfa"

105-
112 yK3

fnaeq XIIL .[Ieuarceuun (4 uacor)

22.

AHalraa ronrpomuofi pa6oru
Nr3. Oro6pa;teune rulocrocrl,t
Ha ce6s. flouqrue ABnKeHI,tt.
Ocegar H IIeI{TpanLHa{
Ct.IMMETDIII,I

I  l 3 -
114

YOHM
v3vr

I I .  113 ,  l l 4 ,Ns l  148
(a) ,M 149,Ns l 1 53

L ) -

Ha,roxenris H ABr,DKeHItt
flapanre,rrustfi nepenoc.
flosopor

1 15-
l t7

YOHM
f i . 1 1 5 - l  l 7 , N e l  1 5 5 .
N g l 1 5 6 , l l 6 l , 1  1 6 7

24. Peuenae 3aaaq rro reMe
<.{auxenue>

I  t 3 -
l l7

YTIK3Y Nrl  172 Nol 174 (6)

25.
Roumpoaoaaa padoma'ry!4
no 'relte "nruxenrle "

1 13-
n7 vK3

lnaea XIIV Ha.taJrbHb.e csedeHun u3 cm.epeouempuul4uacoe)

26.
flpeguer crepeoMerpun.
feoverpr.rqecxne reJla A
noBepxHocrn. Muororpaugnn.

I  l 8 -
119

YOHM
IL I  l 8 - l l 9  c rp .307 -
310, I r !  I  184
cm.321

27. Ilparua
flapa;ue,renune4

' tz0
12 l YOHM

floaror
OBXA X

fI4A

I I .120, Nsl  186
II .121,Nsl  I  87

28.
@opuyru aJrfl BLIqHc.rIeHlrt
o6r,6uor lruororpaHHHKoB
fluparrru4a

122-
1.24 YOHM

7 .5 .9
fI. 122- I 24, Ne I I 96,
I197 ,J \b10205 .1207

29.
Tela u rroBepxHocrn
BparreHHr. I-{urnngp. Konyc.
C$epa N uap.

125-
t21

YOHM
| I .125 -127 ,Nc1214 .
Nsl220. Ne1226,
1221

O6 axcuouax nJtaHurtempuu (1 uac)

30. Beceaa o6 aKcuoMax
reoMeTpnlt

YOHM
vtIK3v

II.l crp.344-348



Iloemopeuue tgpca eeoilempuu 7-9 rcnacc (4 uacoe)

31.

floaropeHue no reMe
<HaqalsHtte reoMerpr4qecKl,re
cBeAeHx.f,). <flapa:r,reasuue
rrprMble)

YTIK3Y 7.1
floaror
OBXA K

fI4A

I4x4NangyarrHrte
KapToqKr..r

32. llonropeHue rro reMe
<Tpeyro:uruxu>,
<OrcpyxHocn>

YTII{3Y 1.2 ,7.4
floaror
OBKA K

rHA

Pa6ora co
c6opnnxov

31.
floeropeune ro reMaM
<9erxpdxyrolluuru>,
<Muoloyrolruurul>

vfIK3v 7 .3
floaror
OBKA X

fuA

Pa6ora co
c6opnurou

34. Ilmozoaan KoHmponbHafl
oa6oma

yK3

B pa3AeJI <Tau y.re6uoro 3aHsrI4rI)). KaneHAapHo - TeMarl4qecKoro nJIaHa

BH eceH bt cneA)'Ioulue ycJroBHbIe o6o3Ha.{eH Ht :

(Dopusr opraHn3aqufi yqe6Horo npoqecca
YOHM Vpor osnarouleHrr.f, c HoBLM Marepl{aJroM

v3u y poK 3aKpe[neEr{r rr3yqeHHoro
yn3v Ypor npuuenenvr. 3Ha'iJrrtd I{ }'IueHI4r
voc3 Ypor o6o6ueHu I u crcreuarut'aqwa ruaHnfi

YIIK3Y Vpor< nponeprz r4 KoppeKIIIrI4 suauufi u 1'rreHufi

KY Kou6nuuponannsfi lpor<
vK3v Ypox r<oppexun A z+utnir u yueuui

vLl Ypor< -nrpa

vK3 Ypor rconrpo,rr rnannfi

TP Tecronar pa6ora

@oprvru ll cpeAcrBa KoHTpoJtt: caMocrorreJrbHar pa6ora, ronrpo:rruar pa6ora-
TecroBbre 3aAaHlrr na 15 * 20 Mr.rnyr fre6Horo qaca.

Arq opranu:aqrrr.r reKyrqxx npoBepoqHLD( pa6or (recr na 15 uruyr yve6Horo uaca)-
caMocrosrerbHbrx pa6or, npfi noAroroBKe rc fLIA, KonTpoJrbr{b1x pa6or Llcfionr,3]rorcq
cneAlTorqr4e r4cToqHr4Kr4 :

1. Tencrsr nonrpomnrx pa6or floJrHocrbro 83116r rr3 flporpalrlr o6qeo6paronarerlurtx
yvpex,4erufi. feouerpu.r 7-9 xnaccu / cocragurem, T.A. Bypuucrpona. M.:
flpocnerqeuue, 2009 (21 - 24 crpanuqn).

2. I4zyueulae reoMerpuu s 7, 8, 9 KJraccax: Merog. pexorraeu,uauurl K y.re6n.: Kn. Nrs y.r.HTeJr,A
/ JI. C. Aranacsu, B. @. Eyry:on, IO. A. hasKon ra ap. - M. : Ilpocnerqenue, 2009.

3. feoueT pua. 7-9 r:raccu: recrbr rro reorraerpr.rlr/arr.-cocr. A.B.@aproo. M: ZsAaremcrno
<SKsaMeH>,2010.

4. Merr,H[xosa H.B.Kourpo:rurie pa6orrr rro reoMerpr,rr4: 7 raacc: r< yve6nzxy J1.C.
Aranacrua ra gp. <leouerpu.a 7-9>. - M.:I4zlarc rLcrso (?KgaMeu>, 2009.

Texcrr,r rcourpo:nurx pa6or nplrrararorc.fl.



lepeveHr yue6no-ueroAr.rqecnfix cpeAcrB o6yueuun

Ocnosnaq rnreparypa:

1. feorraerpus,T-9: Vve6. 4nx o6rqeo6pasonar. ),.'pe)KAe'uit I II. C. Arauacxu,
B. @. Byry:on, C. E. KaAorrlrleB lr Ap. - M. : flpocneqenze, 2009.

2. ,,{u4axrzvecrr{e Marepr4aJrbr rro reoMerprzl.t gnx 9 nnacca / 3un E.f. ra B. M.
Meftnep B.M. - M.: llpocaeqeaae, 2009.

2. flporpaurr,mr o6rqeo6pasoaareJrbHBrx yvpex4enzf. feouerpux. 7-9 rcnaca.tl
cocr. T.A. Eypur,rcrpora. - M.: llpocnerqenze, 2008

nonoJrnrlreruHaq u'u.rreparvpa :
1 . faapranosa H.(D. lloypounue paspa6orxa tro reoMerprru: 9 rlacc. - M.:

BAKO,2009.
2. feouerpux. 7-9 KJraccbr: recrLr AJtr. TeKyrrlero u o6o6llarorqero

xonrponx/anr.-cocr. f .I,I.Koraadaa, H.Z.Marypora. - Bolrorpa4: Vuurem,
2008.

3 . C6opHzx 3aAaq rro feoMerpr.r[. 5-9 KJr.: yqe6. noco6ue Arrq
o6rqeo6pa:onar. yqpexAeHuia I B. A. fycea. - M.: OOO <l{:4arellcrcNi
aou <OHZKC 21 seK>: OOO <Z:4areJr6crBo <Map r.r O6pa:oranrae>,2005.

4. l4zyueaue reoMerpr.rr{ s 7,8,9 KJraccax: Mero4. peKoMeHAarlr4z x yue6u.: Kn.
An-a yqvrem / JI. C. Aranacxn, B. (D. Eyrysoa, IO. A. fnagr<on u 4p. * M. :
flpocaeqeHte, 20 I 0.

My;rlruivrealfi nrre cpencrsa

1. <Xlrsa{ reoMerpr4r>. - }Incruryr nbsrrx rexHorornfi o6pa:oaaura.r
2. <feonaerpuq 7-9. Bu4aoypoxa 14 npe3eHTarlrrr4) /Anroprypca:

llB.Xa6oporcrui (web caftr - www.urokimatematiki.ru), 20 1 2.

Jr14HelrKa, lpaHcflopTnp, qapKyJrL, yroJrbHr.rKt4

KoHrpolrnaa pa6ora J\b 1
MeroA KoopAnHar

BapllaH'r

I.Hairlure KoopAr4narbr r4 IJrr,rHy BeKropa i, ecnr,rd=-6+;e,n{:;-Z} ,e {-o;z}.
2. [anll KoopAunarbr Beprur.rn rpeyforrbHr.rKa ABC: A (-6; l), B Q; e, C (2; -25.
.{oraxzre, qro rpeyroJrbHzK ABC paano6e4pennrrft, u uait1ure Bbrcory
rpeyroJrbHr{Ka, [poBe.qeHHyro us nepuruurr A.



3. Orpyxnoctu 3aAaua ypaBHeHIEeM (x-1)'+y'=9. Hanuu:ure ypaBHeHne

npxrraofi, npoxogarqefi uep* ed rIeHTp rr naparre.ntnofi ocLI opAI4Har.

Konrpoluran pa6ora Ib 1
MeroA KoopArrHar

Bapuanr 2
1

l .HaftAute KoopAt ruarlr r{ Arrr.rHy BeKropa 6, ecnu 6 = 1 e - d. e { -3; 6 }, d {2: -2', .

2. [au:';- KoopArnarbr BeprI]rH rrerblpexyronbnrara ABC D: A (-6; 1), B (0; 5), C
(6; -a),D (0; -8).
,,{or<axure, qro ABCD - [p{MoyronbHl4K, I,I nafiAure KoopAuHarEI TorlKn

lepeceqeHr4q ero 4raaronalefi .

3. OxpyNnocrb 3a,qaHa ypaBHeHI,IeM (x+l)'+(v - 2)' =16. Hanlruture ypaBHeHI{e

npxruofi, npoxo4xrqei uepe: ed IIeHTp LI napalle:rrrroft ocu a6cqrlcc.

Konrpo.nnnan pa6ora J\b 2
Coornourenufl MexAy cropoHaM[ Ir yrJraM[ TpeyroJrbHuKa.

Cna.nnpnoe npo[3BeAerrne BeKTopoB.

Bapuanr I
1. Hai4ure yroJl MexAy ryrou OA r norloxl{TeJlbnofi nolyocrro Ox, ecnu A(-l;
3 ) .
2. Peurure rpeyrorlbnl4K ABC, ecnI.r ZB = 30', lC = 105', BC = 3J2cru.

3. HafiArare KocrrHyc yrna M rpeyroJrLHLIKa KIM, ecnu K(1; 7), L(-2; a), M(2; 0).

Konrpo.nuuar pa6ora J\b 2
Coornourennq MexAy cropoHaMu rl yrJraMrl TpeyroJl['HnKa.

Crca.nrpnoe rrpon3BeAenrte BeKTopoB.

Bapuaur 2
l. Hai.qare yroJl MexAy nyvolra OB u noJIo)KI,ITeJIrnoi uo:ryocrro Ox, ec:uz B(3;

2. P elture rpeyrorrbur4K BCD, ecnv lB = 45", lD = 60', BC = J3cnr.
3.lJafiA:are KocLIHyc yrua A rpeyforlbHxKa ABC, ecnr'r A(3; 9), 8(0;6), C@;2).

Konrpo,rrnan pa6ora J\!3
,{.nuna oKpyrnHocrrr u nJrorllaAb Kpyra

Bapuanr I



1. llepttrrae:rp
crr,r. Hafi4ure
oKpyxHocrb.
2. Haitp.ure nnoqaAr Kpym, ecJrr4 nJroqa.qb Brrr,rcaHHoro B
orpyx{Hocrr KBaApara paBHaT2 lw".
3. uaftgzr-e AJrr{Hy Ayrrl oKpyxHocrr4 paArryca 3 crra, ec:ra ed rpagycuar uepa
pasHa 150o.

Koxrpo,rruan pa6ora N3
[ruua oKpyxHocrrr rr rrJroulaAb Kpyra

Bapuaur 2
I . flepzlrerp [paBr4JrbHoro uecrlryroJrlHriKa, B[r4caHHoro B oKpyxgocrb, paBeH
48 cna. Hafi4zre cropoHy KBaApara, Bnr.rcaHHoro B Ty xe oxpyxHocrb.
2' Hafigute AJrriHy oKpyxHocrr4, ecJrr4 nnorlaAb Blr4caHHoro g Hed npanz,rr,Horo
uecruyrolbHr{Ka paBHa l2,f2cn .
3. HafiAare nJrorrlaAb KpyroBoro ceKTopa, ecJrrl fpaAycHarr Mepa ero Ayrr4 paBHa
l20o,apanuyc rcpyrapaneu 12 cv.

Konrpo.nruan pa6ora J\b4
.{euxeHur

Bapuarr I
l. .{aua rparrequr ABCD. llocrpoftre $rarypy, Ha Koropyro oro6paxaerca ara
Tparrerlr4r flpu cr4MMerpr4r4 oTHocurenrno npauoft, coAep)Kaueft 60roeyro
cropouy AB.
2. [ne oxpyxHocrtl c qeurpawra 01 n C,2, paauycbr KoropLrx paBHr,],
nepeceKarorc{ B ToqKax M u N. Vepe: roury M npone4ena pflv,arr,
napaIUIeJIbHaJI o1O2 a rlepeceKalorlat oKpyxHocrb c rIeHTpoM 02 B roui{e D.
l4cno''rzyr, [apaJrJreJrbHLrfi nepenoc, AoKax,re, r{erbrpexyrorbuzr o1MDo2
rBJrreTc{ napaJrJrenofpaMMoM.

Konrpo,rrHan padora J\!4
.I[euxeHuq

Bapnaur-1
1. ,{ana rparerlr4r ABCD. llocrpoirc $zrypy, Ha Korop}ro oro6paxaercr era
Tparreqr4r npr4 cr4MMerpr4r4 0THocr4TeJr6HO TOqKri, -flBJlarcrqeficr cepegunofi
6orcoeofi cropoHu CD..
2. ,{an urec:rzyroJrbHuK AIAeA3A4A5A6. Ero croponu A1A2 u AaA5, A2A3 u
,45,46, A3Aq Lr 4.6.41 nonapHo paBHbr r.r nap€urJreJrbHBr. Zcno,rraya UeHrparrbHyro
cl4MMerprrrc, AoKaxr4Te, qro Ar,raroHajrr4 ArAq, AzAs, A:Ao AaHHofo
rxecrr.ryfoJrbHr4Ka nepecexalorcr a o4nofr rouxe.

lpaBrlJrBHoro rpeyronbHnKa, BrrlrcaHuofo B oKpyxHocrb, paeeu 45
cTopoHy npaBuJrbHofo BocbMl{yron6Hr4 Ka, Brrr4caHHoro B Ty }I(e

ofpaHHrtr4Barorqyro ef o



Ilroroeaq KoHTpoJIbHafl pabora

Bapuaur 1
1. B rpeyro:muaxe ABC roqra D - cepeArHa cropoubl AB, rouxa M - roqxa
nepecevdnzx MeAIiaH.
a) Brrparrare BeKrop MD vepea BeKropbl rvta z tvts LI BeKTop AM vepes BeKropbl

an r .q,C.
6) HafiArare cKantpHoe qpolt3BeAeHue AB.AC, ecrr AB =AC=L18=75'.

2. [anwro.rru A(1; 1), B(a; 5), C(-3; a).
a) ,{oraxme, iITo rpeyrorbnrx ABC panno6egpeunrrfi z nprrrloyro,crHHi.
6) Hafiaure 4nzny nreguauu CM.
3. B rpeyronurure ABC ZA = a > 90", 28 = B, Bblcora BD paaua h.

a) Hafiaare cropoHy AC u paazyc R ontcannofi oKpyxHocrllr.
6) Buvrcrute 3Haqeglre R, eclu a =120",f =15',h = 6cu.
4. Xop4a oKpyxHocrl4 paBHa a LI crtrl4Baer Ayry B 120". Hai4ute: a) r,nuay lyru;
6) nnorqaar ceKTopa, orpaHl{qeHHoro sroi 4yrofi E AByMt pa.AnycaMl4.

Ilrorosaq KonTporbnaq pa6ora

Bapnanr 2
1. B napannenorpaMMe ABCD Al4afoHaJnt [epecera]orct s roqKe O.
a) Bupasure BeKTop OC qepe3 BeKropH ABU BC I4 BeKrop OD'{epe3 BeKropbl

.tS u AD.

6) Hai4nte cKarltpHoe npolI3BeAeHI4e AB BC, ecnv AB=2BC =6,2A=60'.

2. fiau:r rovxrl K(0; 1), M(-3; -3), N(1; -6).
a) ,{oraxra:re, qro rpeyfoJlbul,rK KMN paeao6e4peunrrfi u npxltoyrolr'nrtfr.

6) Haiaure 4.nuny Irae4uanu NL.
3. B rpeyronrullKe ABC ZA.= a >9O",lB = p, Bblcora BD paana ft.

a) HafiAr,rre cropouy AD r,r pa4I,ryc R onucansoft oKpyxHocrl,L
6) Buvucnnre 3HarreHlte R, ecrz a =135' ,0 =30',h = 3cu.
4. Xopaa oKpyxHocrl4 paBiFa a u crtn4Baer Ayry B 600. Hafigr'rre: a.) AJIllHy Ayfli;
6) nnorla4r ceKTopa, orpaH qeHnoro erofi 4yrofr I4 AByMf paAI'IycaMI'{'


