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ffoscnnrqnbnar ganncrca

Pa6oqas [porpaMMa no Kypcy <feoue'rpu.r 7-9 rrtaccru s o6beMe 136 qacoB (68 'racon - s 8
KJracce, 68 qacos - s 9 rnacce) cocraBJrena Ha ocHoBe anropcroft uporpaMMbr Kypca <feouerpur 7-9

KJracc)), aBTop - JI.C.AtanacsH.
Hacrosqar rporpaMMa coorBercrByer rpe6onanrrrM Oe4epalrnoro focyAapcrBeunoro o6pasonareJlb-

Horo cragAapra ocuoBnoro o6qero o6pasonannx (O|OC OOO) rro MareMarlrKe I{ ocHoBnoft o6paroaa-

renrnofi rporpaMMe Jluqetl'fs9 5 .

Jlnqnocrnbre, MerarrpeAMerHbre n npeAMernbte peryJrbrarbr ocBoerr[fl r(ypca.

flporpanrnra ofiecne.rnBaer Aocrn rcenns creAyloqnx pe3yJrbraroB ocBoeHrrfl o6paronarelrnofi
nporpaMMbr ocnoBHoro o6qero o6paronanun:
Jlu.nrocurue pegynrtaur orpaKaror ct[oprraupowurHocrb, B ToM rtrlcJre B !Iacrl{:

I. fpacrcdaucKozo socnumaHun

roroBuocrb K BbmoJtrrenmo o6sgannocrefi rpax,qaulrua lr peulJllr3arluu ero trPffi, npeAcraBJIeHI{e o Ma-

TeMaruqecKlrx ocHoBax r[ynruuoHr{poBilrar pa3Jrr{tlHbD( crpYKTYP,larennfi, flpolleAyp rptDI(AaHcKoro

o6qecrsa (nrr6oprr, onpocbr tr np.); cr[oprr,rupoBaHHocTb MI{pOBO33peHrLs.2 cooTBeTcTByIOUero coBpe-

MeHHOMy ypoBIIIO pa3BI{TI{t HayK}I; KpIITI{TIHOCTb MbIIIIJIeHns' )rMeHUe pacIIo3HaBaTb JIOIlIqecKII He-

KoppeKTHbre BbIcKa3bIB aEIvIfr) orrurrarb n'Itrore3y or ifuarra'

2. IlamPuomuuecKo?o aocnumaHun

rrpotBJleHne r,IHTepeCa K IIpoIuIoMy II HaCTOf,qeMy pocCfificrofi MaTeMaT]IKI{' qeHHOcTHoe OTHomeHIIe K

AOcTrDKeHlIxrl pOccuftCKllx MaTeMaTIIKOB u pOccrfiCrOft uateuaruqeCrOft IIIKoJIbI' K lICnOJIb3OBaIIruo

err{x Aocrllxermfi B Apyr}rx HayKax I{ [prrKJI4AHrur c(pepan'

3.,\lncoeno-upascmBeHHozo aocnumaHun

roroB'ocr' * oday*gaurilo gTlrqecrurx npo6neM, cBr3arrHLD( c [paKTuqecKI{M npIlMeHeIr}IeM Aocrl{xe-

nnfi nayru, OCO3HaII[e Ba)KHOCTII MOpaJIbHO-gTI(IIeCKnx IIpIffiII[[oB B AetTenbHoCtra yr€nOro; roToB-

HOCT' U CUOCO6TTOCT' BECTI{ AITAJIOT C APYruIMI{ JIIOA'MII, AOCTI{.AT' S H€Id B3IMMOIIOHIIMALIVTA' HD(OA}IT'

o6uue uewr u co'rpyAlrruarb B I{x Aocrl{xeHl{u'
4. ScmemuqecKo?o gocnurnaHun

cuoco6noc* K SMOquorraJIbHOMy U gCTer[qecKoMy Bocflpr{flTr{ro MareMar[qecK[x o6reKrono 3AAaq' pe-

meHnnfi, paccyxAeHufi; yruenze BuAeTb MaTeMaTI{qecKI'Ie 3aI(OIIOMepIIocTI{ B IICKyCCTBe; gcTeT[rlecKoe

oTggrtreHue K MIIpy, BK1rIOqZ1s gcTeTLIKy 6rma, Ha1rrlHoro LI TexH]IqeCKoro TBopqecTBa'

5. @usuqecrcozo Bocnumauun, QopuupouaHun tEnbmypbt sdopoean u ewo4AoHAnuuoeo 6na-

roroBHocrb "offi:#KareMarr{qecKr{e 
3'arr}rr B }rrrrepeco( cBoero 3AopoBbfl' BeAeHI{e sgoponoro o6-

pa3a xr,r3Hr{ (gAoposoe []rrarr]re, c6anancuponasnrul pe]c{M gansr[fi I{ orAbf,xa' peryrsp*af, i[usu're-

cKa, aKTr{BUOCrr); cQoprr,fiapoBarrHocrb "**U 
peifuexcutt, upr{3rraHr{e cBoero npaBa na oruu6ry n ra-

KOrO Xe llpa3a Apyroro tleJroBeKa'

6. TPYdoeozo aocnumaHut

aKTuBHoe yqacrlre B peme'lrr{ ,,ptu(TfiqecK,nx 3aAaq MareMarr{qecroft HanpaBJreH'ocr}r' oco3HaHI'Ie Bu,K-

Hocrlr MareMarr,rqecKoro o6pasonan nfl"arrporrxeHlrn scefi xlr3Hl{ AJItr ycflemnofi npo([eccrouarrnoft

Aerrenbgo crut vrpa3Br{T[e neo6xoAnrraror yruenufi; oco3HarrHrd nrr6op u flocrpoegxe u*wruvr'4yanruofi

TpaeKTop[r o6pasonarut rl xr,r3HeurrbD( rrJrarroB c yr€rorra Jrr{rIHbD( I{HTepecoB II o6uecrseHlrbD( uotpe6-

nocrefi; roToBrrocTb ra cnoco6nocTb K O6parorauulo' B TOM TMCJIe ca,rloo6paeoBalllilo' Ha 
''poTSxCeH,nU

sceft x[gH]r; co3rraTeJrbHoe oTHOmeHI{e K He[pepbIBHOMy o6pasonanulo KaK yoJIOB]IIO ycneunofi upo-

Qeccuonanrnofi u o6rqectnennoft Aestemnocrl{;
7. 3rconozuqecKoao socnumaHun

opr,reHTaqr{t Ha [p]rMeHeHlre MaTeMaTI,IqecK[X gnanuft AJLf, peIIIeHvc'gmaq n o6nactll coxpaIIHOCTI'I

oKpyxarcrqefi cpe4rr, rrJraHI{poBaHI,It IOcTyIIKOB I{ OqeIIKI',I I{X BO3MOXHbD( IIOCJIeACTBAft AW OKpyxarc-

qefi cpegrr; oco3gaHl{e rno6an6roro xapal(Tepa sKoJlor[qecKl{x npo6nerrl n nyrefi ux pemenl{t'

8. L{euuocmuHaYqHozono3HaHufl

opIIeHTarIUS B AerTeirbHocTl{ Ha coBpeMeIIHyIO CnCTeMy I{arIHbD( IIpeAcTaBJIenufi o6 ocHoBHbD( 3aKOIIO-

MepgocTfx pazB*rTxc.qeJloBeKa, npupoAbl Ir o6qecrsa' [oHI{MaHI{e MaTeMaTuqecrofi HayKI{ rar C$epu



qeJloBeqecKor AerTeIbHocrr4, gT{trroB ee pa3BlrTr,rc r{ 3HarMMocrr{ Anr pa3B,fiTtrs qI{BI{n}BaIIu[; OBJI4Ae-

Hr{e t3brKoM MaTeMaT}rKr{ r{ MaTeMaT[qecKofi KyJrbTypofi Kar( cpeAcTBoM tIo3HaHI4t MI,Ipa; OBJIa,AeHI,Ie

rlpocrefi n}IM]I HaBhIKaM]r ]rccJreAoBareJrbcKoft AetTeJIbHocrI,I.

MeTanpeAMeTHbre:

peryrsTuBHbre yHlrBepcanbHbre yre6Hbre leficrBl{s:

o y1{eg}re caMocTorTeJrbuo rrnaur{poBaTb anbTepnarl{Bnble nyru AocrIDKeH}It IleJreft, oco3HarlHo BbI-

6uparr Hau6oree sifi[exrunnrre cnoco6br pemeHr{r yre6nrur n [o3HaBareJrbHbx 3aAatl;

. yMeHrie ocyqecrBJrrrb KoHTpoJrb rro peyJrbrary u cnoco6y Aeftcmlrs Ha ypoBne rlpol{3BoJrbHoro

BnlrMarrrtff lr Blrocltrb ueo6xoArruhre KoppeKTI{Bbr;

. )[\,repr,re aAeKBarHo oqeur{Barb [paBr{nblrocrb r{Jrrl omu6oqnocrb BbIrIoJrHeH[s yre6nofi 3a'Aarlr{' ee

o6serrunnyrc rpy4noctr ra co6crBeHHble Bo3Mo)KIIocTI{ ee peEeHI{t;

. [oHlrMarr]re cyrrlHocr]r aJrroprrrMrrqecKrD( rlpe,qrlllcarlufi u yueHue AefictaoBarb B coorBercrB]rl{ c

rrpeAnoxeHHblM aJIropr,ITMoM ;

o |N[eHr{e caMocro{TeJrbHo craBr{Tb rIeJrI,r, nrr6uparr lr co3AaBarb aJlroprrrMbl AJII pemeHux yre6-

Hbnc MareMaruqecKux IrPo6JreM;

. ytv(eHHe flnaHnpoBtlrb v ocyrqecrBJrrrb Aef,TeJrbHocrb, HanpaBneHHyIO Ha peureHrle 3aAarl uccneAo-

BareJrbcKoro xapil(Tepa;

. oco3Halrgoe BJraAegr,re roruqecKr,rMr{ Aeftcterl.f,M]r onpeAeJleHllfl flonsrnfi, o6o6ueH]rt' ycrarroBJle-

Hrrt arraJroruft, Kracc1a6uKarura Ha ocnoBe caMocrocreJrbHoro nrr6opa ocnosaH[fi I{ KpI{TepI'IeB'

ycraHoBJleunff poAoBlI,4oBbD( cnrsefi ;

. yl!{eg}re ycTarrasn}IBaTb IIptrtMHHo-cJreAcTBeIrHbIe cBfrgvt' cTpo}rTb JlofuqecKoe paccyxAeH}re' )rMo-

i*r*r"""e (urqyrruBHoe, AeAyKTI{BHoe Ii rlo ananoruu) I'I BT'rRoAbr;

. )MeHr{e co3AaBarb, flpr,rMeHtrb u npeo6pasoBbrBarl 3Har(oBo-c]IMBoJTI{tIecKI{e cpeAcrBa' MoAem{ u

cxeMbr Ars peureuur yre6nrur u IIo3HaBareJrbIrBD( 3aAaq;

o (foprraupoBarrlre Ir pa3Br{T}re yre6nofi u o6qenolb3oBareJlbcroft rorranereHTHocr}r n o6lacT}r nc-

rroJrb3oB:lgnr un(popuaquoHHo-KOMMyHIIKaqLIOHHbX TSXIIOJIOIUft (I4KTror1rnerenurocru);

o (poprraupoBarrlre flepBogarraJrbgbD( IlpeAcTaBlenrafi o6 uAe.sx I{ O MeToAA( MaTeMaTI{Kfi KaIC yHI{Bep-

caJIbHOM t3blKe HayKI,I I{ TSXII}IKII' cpeAcTBe MoAeJII'IpoBtlIIllt tBJIeHnfi u npoUeCcOn;

. yrfeH]re Br(Aerb MareMarlrqecKyro 3aAa.ry B KoHTeKcre npo6lerunofi cnryauuu B Apyr[x A]rcu]rrlJlu-

Hax, B oKpyxaroqeft xlrsHll;

o )[\de'r,re Ha(oAr,rr6 B pa3Jr]rrtrr6x r{crorrH}rKax uuifoprr,raumo, ueo6xo,4{Ivfylo AJIf pemeH}rt MareMa-

,r"ar*^ upo6nerr,r, lr npeAcrsBJrrrb ee B [orrflTnoi rfoprrae; flprlnrrMarb pertreH]re B ycJroBl{frx He-

uomroft ,n 
"g6"..o.otoft, 

ro.nrofi II BepotTlloCtnoft uni[oprraaquu;

o )^4egr{e [OHrlMaTb I{ }ICIIOJIL3OBaTI MaTeMaTuqeCKI[e CpeACTBa HaflItAHOCrn (pr'rCyur[' qepTexu'

cxeMbr I,I Ap.) AJIff I'IJrJrlocrparlLrrr,IrHTep[perarrg6' aprylvrenTarlufl;

. yMeHr,re BbrABr4rarb nrrrore3br rlpll pemeH]ru yre6nrm 34AarI r[ rloHr{Marb neo6xoEruocrb rrx upo-

BepKI{;

. )^{eHne npIIMeIItTb [IHAyKTIIBHbIe II AeAyKTI'IBHbIe cloco6rr paccyX4erufi' BIIAeTb pa3fi[tilIble cTpa-

Terllu peureHl{f, 34AarI;

o yr\flegrle OpftUIIr3OBbIBaTb yre6nOe COTpyAHIFISCTBS ]I cOBMeCTHyIo AesTeIbHoCTb C ytrlrTeJleM U

cBepcTHI{KaMI,I: oflpeAeJlflTb II9JIII, pu"tp"gr*"" $ymquu u ponn fIacTH]IKon' o6rque cuoco6u pa-

6orr,r;



o yMeHlre pa6orarb B rpyflne: Ha(o.u,rrb o6rqee peneur{e x pa3pemarb ronQnnxrrr Ha ocHoBe coruIa-

coBaurnr nosuqrlfi lr yrrera nHTepecoB;

o cnyrnarb [apTHepa;

o ([oprr,rynupoBarb, apryl!{enTl{poBarb I{ orcrar{Barb cBoe MITeHI{e;

npeAMerHbre:

. oBJr4AeHne 6asosbtr\d uonsruftHlnu arr[aparoM rro ocHoBHbIM pa3AeJIaM coAepxauus; upeAcra3neHl{e

o6 ocnosHbD( rrcfraeMbD( rroHqrr{D( (reorraerpuuecxar Qurypa, BeJrI,ItMHa) rarc saxcrrefimux MareMa-

TlrqecKr{x MoAeJrfi, no3BoJltrorqrD( our{cbrBaTb I{ I{3rIaTb peailbHBle Ilpoqeccbl n ffiIrcIJIJ.';

. )n\deHr{e pa6orarr c reoMerpr{trecKuM TeKcroM (ananusupoBarb, r{3BJreram neo6xoArrlvrFo Iant[oprua-

quro), Tormo n rpaMoruo BbrptDKarb cBolr MbrcJru n yctuoft u fl]rcbMeluroil pe'u c npI{MeHeH}reM Ma-

TeMarlrrlecrofi repuuHoirorl,Iu ]r cr{MBOJrr'rKI{, UCIrOJIb3oBarb pa3ru{tlHble t3brKl{ MareMar}IK}l' IIpoBo-

Ar,rrb KJlaccu(furaqun, JrorfiqecKl{e o6ocnosanr{t, AoKillareJlbcrBa MareMarl{qecKr{x yrnepx,qenufi;

. OBJIA.AEH}IE HABrIKAMIT YCTHID( NIICrMEHHID(, }IHCTPYMEHTAIIHrD( SbIS}ICIEEIIft;

. oBJr4Aerr[e reoMerpHrrecKr,rM r3bIKOM, yMeHr{e uc[onb3oBarb ero AJrfl orl]rcttHr{t upeAl\'IeroB

. oKpyxarouero M[pa, pa3Br,rrr{e npocrpagcrBenHED( [peAcraBJresnfitn uso6pa:nreJrblrbD(

o yueuufi, npuo6pereHlre HulBbrKoB reoMerpuqecKr'Ix uocrpoenufi;

. ycBoeHlre crrcreMarnrrecKrx sHaHnfi o rrJrocKr{x rpurypa,x u rx cnoftcrBtx' )MeH}re rlpHMerrtrrb cl{cre-

MaTr,IqecKue 3HaHlIt o HI{X AJI' pemeHl,It reoMeTputlecKl{x I{ upal(TuqecKl{x 3AAaq;

o )rN{eH}re l43Meptrb AJtr'rHbI OTpe3KoB, BeJMrIrrHbr yrnoB;

o )n\,IeHlre npr{MeH.flTb I{3yqeHIIbIe ttow1TlItt, pe3yJIbTaTEI' MeToAbI AIC pemeHl{s 3aAaq upaKTuqecKoro

xapaKTepa H 3a4arr r{3 cMe)KHbD( ArrcqrlrrJtrru c rrcrloJrb3oBtlu[eM upu ueo6xo,4{Mocrl'I c[paBortrrbre

MaTepI,IaJIbI I,I TeXHI{qecKI{e cpeAcTBa.

IlnanupyeMbre pesyJrbrarbl r3yrreHns lrypca'

BpesylrrareI,I3rIeHI[f;KypcareoMeTpl{u8-9rrraccoBrIeH}IKHayq}rTc':

Har.ncAuafl reoMerprls

Brmycrnur naYurcs:

l) pacuosnaBaTb HaqepTexa(, pucyHKa)(, MOAeJItx I[ B OKpyxarcIqeM MI{pe IIJIOCKIIe Id IIpocTpaIIcTBeH-

Hbre reoMerPl4qecKr(e r[lrrYPu;

2) pacnosnaBarb parn€pffira ry6a [prMoyroJrbHoro [apuurneJreflulreAa' IrpaBuJrbHoft nnparr'ruAr'r' qra-

nI{HApa }r KoHyca;

3) onpe4eurb rro JrrrHefiurna pa3MepaM parn€prru r[urypH nunefinrre pa3Mepbl carraofi tpnrypu u

uao6opot;

4) nrr.mcnffr o6s€rrl rrprMoyroJlbHoro napaJIJIeJIeluIIeAa.

Brmycrnur uonv'illr sosN'loxgocrr:

5) sbrwrcrflrr o6s€N'Ibr rlpocrparrcrBeHHbD( reoMerp[qecKr'rx

onryp, cocTaBJreHHbD( tr3 [psMoyroflbHhx IIapaJIJIeJIeII]IIIeAOB;

6) yruy6utb I{ pa3Blrrb npeAcraBJreul{'f, o rlpocrparrcrBelrnbD(

reoMerpl{qecKl{x r[urYPax;

7) npuueu-rrb rrorrf,Tr{e pasaeprru AJI' BbIIIOJIHeHI'I,I rIpaI$FIecKI{X pac'r€ron'

IeomerpnqecKue QnryPrt

BrmycrH[r HaY*rtcg:



1) nomsoaarbcr s3brKoM reoMerpr{u Arr orrlrcaurls npeAr\deroB

oKpyxiiloqero Mlrpa lr r{x B3tMMHofo pacfionoxeHl{t;
2) pacnosnaBarb u uso6paxarb Ha rreprexa( r prcynKar( reoMerpl{qecKile $urypu r,I rl ron$urypaquu;

3) naxo.ulr 3HarreHaff AJrlrH JmHefturm gJreMeHToB $nryp Ir ux orrroilrevIfis, fpaAycHyto Mepy yrnoB or
0 lo 180o, ilpr,rMerrrr o[peAeJreHra4 cnoftcrBa rr [pr{3Haru r[raryp ra ID( gJreMeHToB' orHomeHl{t Quryp

ftlanencrno, no4o6ue, clrMMerplrll, tloBopor, rlapaJrJreJrbnrul nepeHoc);

4) onepupoBarb c HarlaJrbHbrMrr norrflTlrrMlr rplrroHoMerpl{n I,r BbrloJrntrb 3JIeMeHTapHbre ollepallul{ HaI

Qynxqunull yflIoB;

5) pemarr 3aAarg Ha AoKa3areJrbcrBo, om{patrcb Ha rrcy.reHHrre csoficrna t[uryp rr orHolrleHufi uex,qy

r{}rMr,I }r [pI{MeHtt }r3yrreHHble MeTOArr AoKa3areJrbcrB;

6) peurarr HecJroxHbre 3aAaqr{ Ha [ocTpoeHlre, 4pr,IMelrfft ocHoBHbIe aropl{TMbr flocTpoeHlls c IroMo-

rqblo qnpKyrc u rutreilru;

7) pema6 npOcreftmue IIJItlHIrMeTpnqecKI,Ie 3aAarII{ B IIpocTpaIIcTBe.

Brmycrn[r norrywrr sogluoxgocrr :

g) onnalem MeroAaMu pemeHrrff 3a,Aaq rra Bbrrll{CJreilufitr AoKa3arenbcrBa: MeroAoM or rlporlrBHoro'

MSTO.IIOM nOAO6ras, MeTOAOM uepe6Opa BapI{aIITOB }I MeToAoM reoMeTp[qeCKI'Ix MeCT ToqeK;

9) upno6pecrlr ollbrr flprrMeHeHr,rf, ame6palruecKoro ]r rp]iloHoMerpuqecKoro aullapara n nrelt wn-

xeHl{fl IIpI{ peuIeH[I{ reoMeTpl{qecKl'Ix 3qAa'I;

10) osralerb rpaAlrrlHonnoft cxeuoft pemeur.r 3aAarr Ha rlocrpoeHr(e c rloMoqblo qrrpKyJlt n luneftru:

aHaJIlr3, rIOCTpOeHlre, AoKa3aTeJrbcrBo I{ UocJreAoBtlrrne;

l l) nayrry16cr peilaTb 3qAaru Ha rlocTpoeHl{e MeToAoM reoMeTprrlecKofo MecTa TorreK }r MeToAoM rro-

to6nc;

12) upuo6pecTr,r orrbrT r{ccJreAoBtlHu.f, CSOftCTB IInaHuMeTplIIIecKax ouryp c floMolqblo KoMIIbIOTepIIED(

flporpaMM;

13) npuo6pecrlr o[brr BbrrroJrrrenrrr rpoeKToB rro reMaM: <feorr'rerpuqecKne npeo6pasoBarrfit Ha nJloc-

Kocrll), <flocrpoeu[e orpe3Kon no ipopuyne>'

Ilruepenne reoMerprrqecKnx BeJrrrrrnH

Brmycrum uafmrcs:

1) ucuolrsoBaTb cnoftcrsa II3MepeHIIt AJIIIH' nJIoIqAAeft I{ yrnoB

IIpI{peuleHHu34AaqHalla)(ox,qeHl{eAJII{HbIoTpBKa'AJI}IIIbIoKpyxHocT}I,AJIIIHbIAyrIIoKpyxHocTlt,
rpa,Aycnofi MePbI Yrna;

2) nrr.mcnr* AJMHbT urnefinrx sJreMeHToB ouryp II IIx )irJrbr, ]rcrroJrb3yr r[oprraymt AJrr{IrbI oKpyxHocrrr

H AJIITHrT Aynd oKpyxnocrl{, i[oprraynrr nnoqaAefi Quryp;

3) gblw(cnsrb II1OIqAAI{ TpeyroJIbIII{KoB, nptMOyrOnbIII(KoB' IIapaJIJIenorpaMMOB' rpanequfi' KpyIOB I{

ceKTopoB;

4) nrrvuclrrr AJIr'IHy oKpyxHocrll' AJIlrHy Ayrur oKpyxHocrr'I;

5) pemau 34Aaqr{ Ha AoKa3areJrbcrBo c r{clonL3oBaHl{eM r[oprrlyn

AJrr{Hbr oKpyxcrocrrl rI AJIIrIrbr AyrI[ oKpyxHocrl'l' tpopr'ryl unorqaAeft Quryp;

6) pema$ fiparTr,rqecKfie 34AarM, CBt3aIIIIbIe c Ha(oxAeII]IeM reoMeTp]IqecKI{X BeJII{rMU (UCUOlrryfl flpu

neo6xo,ryruocrlr clpaBovHI'IKI'I ra TexH[qecKl{e cpeAcrBa)'

Bsmycrn[r norrywrr sos]rortrrocrr :

7) nrrucnxm finorqaA]r Quryp, cocraBJreHrrbD( ]r3 AByX rrJrn 6olee [ptMoyroJrbIrI{KOB' napaJuleJrorpaM-

MOB, TpeyfoJlbHlrKoB'



rpyfa r,r ceKTopa;

8) nrr,ucnxtb nJroIqAAlI MHoroyroJrbHlrKoB, rlcrroJrb3yr orHomenrl.t paBHoBeJInKocrI{ rl panuococraBJreH-

HOCTI,I;

9) npno6pecrr{ orrbrr rrpuMeHeHlrs rurre6prMsecKoro r{ Tpr{roHoMerpuuecKoro arl[aparau u4eit'.@]rxe-

Hru [p]r peueHI{}I 34Aaq Ha BbItII{cJIeHI{e IIJIoIqaAeft unorOyroJIbHI{KoB.

KoopAnnarrr

Brmycrnur nay.mrcs:

1) arrwrcnrrb AJrr,rHy orpBKa IIo KoopArrHaraM ero KoHqoB; Bbrrl}IcJrtrb KoopA]rHarbl cepeA]rHbl or-

pe3Ka;

2) ucnolrsoBarb KoopAlrHarnrui ueroA AJrfl lr3yrreHu-f, csoficrn upsMbD( u orpyxHocreft'

Brurycrnur norrywrr soglroxnocrr :

3) onn44erb KoopAHHarHbrM MeroAoM pemeHr{r 3aAaq Ha BbFMCJTeHI{e I[ AoKa3areJrbcrBo;

4) npuo6pecrr{ oubrr r{crroJrb3oBarrr{f, KoMrrbrorepHbD( rlporpaMM AJrf arraJM3a rIacrHED( CJrrraeB B3a-

r,rMHoro pacloJloxeHlrs o4pyxuocrefi I{ rlpflMbD(;

5) upno6pecrn orrBrr BbmoJrHeHrr.f, rrpoeKTOB Ha reMy <flpraueneHr{e Koop.4ldHarHoro MeroAa IIp]r pe-

ItrEHIIII 3AtrAq HA BBITII{CJIEH}IE U AOKA3ATEJIbCTBO).

Berroprr

Brmycxnur Hay'lltcs:

1) oneprnpOBalb C BeKTopaMI,I: Ha)(O,qIITB cWMy r'I pa3llocTb ADyx BeKTOpoB, 34AaIIIIBD( reoMeTpl{qecKl{'

rraxoAr4Tb BeKTOp, pannrnl [poIBBeAeHI{IO 34AaHHO1O BeKTOpa Ha IrrlCJIO;

2) uaxo4urs AJr.f, BeKTopoB, 3a,AilrubD( KoopArtHaTaMI{: AJIlrHy BeKTop4 KoopAlrlrarbl cyluMbr I4 pa3HocT}r

AByx II 6olee BeKTOpOB, KOOpAIIIIaTbI IIpOIEBeAeHIIf; BeKTOpa Ha TMCJIO' IIpIIMeHt's upz neo6xo'4ll\do-

cTr{ coqeTaTeJrsnrni, flepeMecTl{tenrnrfr II pacnpeAeJlUrenrnrni 3tlI(oIIbI;

3) nrr.rucnrrb cKalspHge UpolI3BeAeIIIIe BeKTOpOB' IIaXo,4',ITb yroJl MexAy BeKTOpaMI[' ycTaIIaBJII',IBaTb

flepflelrAr{KyiltpHocTb rIptMbD('

Brm:rcrn[r norryqnr sosl{oxHocrr :

4) onna4em BeKTOpHbTM MSTOAOM A11S peltregl4.t 3aAarl Ha B6FMCJISHI{g }I AOKa3aTSJIBCTBO;

5) uprao6pecTr{ orrbrT BbrfloflHegns rrpoaia.o" Ha TeMy <flpuueueg]re BeKTopgoro MeToAa np?I peEeHI{}r

3AIAq HA BbIIII{CJIEHI{E }I AOKA3ATEJIbCTBO>'

Cogepxanue Y're6noro npeAMera'

8 K.[acc

ffiyur,frMIIoroyfoJIbH}IK,IIeTbIpexyroJI6HI,Ir.fIapanrreJIo|paMM,erocnoilcrna
u rrprgHaKu. TpaneUur. flpnraoyroJlbllllK' porra6, KB4APtr, nx csoftctsa' Oceea'f, I'I UeHTpaJIbHa'I

c[MMeTpI,I]r.
I{elr: u3yr}rTb nara6Olee BDKII'I. B}IA'I rIeTbIpeXyIOJIbH}IKoB - 

IIapaJIJIeJIOTpaMM' IIptMoyrOJIbHI[K'

pou6, KBAApaT, Tpafieq11rc; AaTL IIpeAcTaBJIeHI'Ie o 6"typ*, o6la4aroqllx oCesoft I{JIII qeuTpanrnofi cuu-

rrrerpr,reft.

4opasarenbcTBa 6onrmlurcTBa TeopeM Aannofi TeMbI 1a pemeulrs MHoil{x 3aAaq IlpoBoAmct

clloMoqblo[pI{3HaI(oBpaBeIIcTBaTpeyronbIII4KoB'IIogToMy[oJIe3HoI{xIIoBTopIITb,BIIaqaJIe
rr3yrreHlr.f, TeMbr.

ocesa, lr rIeHTpaJrbH:If, clrMMerpr{r{ BBoAtrcr rre Karc npeo6paroBarr}re rrJrocKocrr{, a Kar( cnoftctsa reoMer-

purregKr{x iburyp, B qacTHOcTI,I qeTbIpexyroJIbHI{KoB. PatttOtp"Hl{e sTllx nos-smfi

** o""*anufi unocrocrll cocrol{Tct B 9 rlacce'

2.IlrIoualr (14 qacos)



floHsrue rrJrorqa4lr MHoroyroJrbHlrKa. flnoqalu [prMoyroJrbur,rKa, IIapaJrJIeJIorpaMMa, Tpeyronbn]rKa,

rparreqlrlr. Teoperraa lft,rr[aropa.
I{enr: pacIu}rplrrb u yrny6uu rroJrfrerrnbre n 5-6 KJracca( rpeAcraBJrenur o6yrarcIqrxcs
o6 usrraepe]g.uv n Bbrrrr{cJreH}r}r rrJrorqaAefi; armecrr Qopr"ry.nn [JrolqaAeft llptMoyroJrbH[rK4 rlapaJlneJro-

rparlrMq rpeyroJrbHfiKa, Tpaneqrur; AoKa3arb o,Ury [r3 DraBHb,D( TeopeM reoMerp]ru - TeopeMy flu$aropa'
BrnoA r[opnayn AJrfl BbrrmcJreHlr-f, rrJrorq44efi npsMoyronbHl{K4 rlaparlJlenorpaMMa, TpeyroJrbHl{Ka, Tparle-

q1414 ocHoB6lBaerct na Asyx ocHoBHbD( csoftcrna>( nlorqaAefi, Koropble [pllH]rMarorcff llcxoAt I{3 Hailrfl'u-

HBx1 npeAcraueuufi, a raKxe na (foprrayne [norqa4{ KBAApara, o6ocnosaHue roropofi ne ggrcercs o6r-

3areJrbHblM ans o6)tqarctquxct.
Herp4ryrquonnofi AJrr rrrKoJrbHoro Kypca rBJrrercfl TeopeMa o6 ornomeHrrr{ rIJIoIqgAefi TpeyroJrbHI{KoB'

r{Merorq[x 11o paBHoMy yrJry. Ona nogsoJrrer B AanrneftmeM Aarb upocroe AoKa3arenbcrBo llpl{3HtlrcoB

uoAo6ux rpeyroJrbHnKoB. B groil,{ cocror{T o,Uro r{3 fiperrMylqecrn, o6ycnoBJreuHbD( paHHnM BBe,qeHueM

rrorrf,Tr{r [norqaA?r. ,{orararemcrBo reopeMrr llnrfaropa ocrroBbrBaerct na cnoftctstx rulolqaAefi u Qop-

Myno( AJrr rrJrorqa4efi rn44para rl ilprMoyroJrbH]rKa. ,{oratrnaercs raKxe reopeM4 o6paruar reopeMe

fln(faropa.

3. Iloao6nrre tnevronrnnrcu (19'lacos)
noaoOn"te tpey"on"""*". np"s*ux" troao6ur rpeyroJrbrrr{KoB. flpurraeuenrae no,uo6rc K AoKa3areJIEcrBy

TeopeM I{ peuleHl,Irc 34AarI. Cranyc, Koc}IHyc II TaIIreHc ocTporo yrna rrpsMoyronbuoro

TpeyroJrbHrlKa.

I{enr: BBecr}t rrorrflT}re noAo6srx rpeyroJrbrrr{KoB; paccMorperb rIpI{3HaKI{ uoAo6u'fl TpeyroJrbHI{KoB I'I I[x

rrpr{MeHerr[r; cAeJrarb nepnrfr mar B ocBoeHr[I[ yqalq]rMrlcr rp]rroHoMerpl{rlecKoro affIapara reoMerp}r}r'

Oupe4elenue uoAo6nbD( TpeyroJrbHrrKoB Aaercr He Ha ocuoBe npeo6pasoBalr[t uo4o6lu, a qepe3 paBeH-

crBo yfJIoB I{ Upo[opq]roHaJrbHocrb cxoAcrBeHHbD( CTOpOH'

flpnSnaru 1194o6- TpeyronbHllKoB AoKa3r-rRaloTct c IIoMoIqbIo TeopeMhl o6 ornomenura

rrJrgrqAAeft TpeyrOnbHIlKoB, IIMeIOqIIx 11o paBHoMy yrny' Ha ocHOBe IIpI{3HaKOB nO'UO6Es AOKa3LIBaeTct

TeopeMa o cpe4neft Jrr{Hr,rI{ TpeyroJrbHrlKa, yrBepxAelrne o rotll(e fiepeceqeHl{ff MeArrarr rpeyroJrbHnKL A

TaKlrCe ABa yrBepx(Ae'I{t o [pOlOpWIoH.JIbHbD( OTp",Ku,( B [ptMoyrOJIbIIOM TpeyroilbllIare' '{aerct 
[peA-

craBJleHr{e o MeroAe noAo6us B 34AarrD( Ha rrocrpoegne. B 3aK[roqeHlle reMLr BBOAflTCS gJreMeHTbr rp]rro-

HOMeTpI{u - cr(Hyc, KocnHyc r{ TarfeHc

ocTporo yrJla [psMoyfoJlblroro TpeyronbHr{Ka'

4. 0rovxnocrr (17 qacon)

Bgalrunoe pacfloJro)KeHr{e nptMoft Il orpyrcrocffi. KacatenbHat K oKpyxHocT}I' ee croficrno u
..-^-.-t rq Flr

4. Or
-D5i1llMllr'',g y(LvrrvJ rv,

npr{3ga1. I{enrpanrnbre r{ Brrr{cagghre yrnbr. rlerrrpe 3aMeqarerbrrbre rorrKr{ TpeyroJrbuura. Bnucannastr

ii::T:Ailt#::;:;"" o6 orpyrcrocrrr, noryqeHHbre yqarqr{Mr{ cn'sl KJracce; I{3rrl{rb HoBBIe ([arru'

cBs3rurgbre c oKpy)Krrocrbro; rro3Har(oMr{rb o6yrarorqr,rxct c qerbrpbMf, 3aMeqareJrblrblMr'I ToTIKaMI'I Tpe-

yronbHl{Ka 'Yr^nn rr
B.qaggoft TeMe BBoAlITcs Mgoro HoBbD( nourruft lI paCcMaTpI'IBaeTcs MHOro yTBepXAeHI'lu'

cBr3arrHbD( C OKpyxGOCTbrO. fipstxycBoeHns cneAyeT yAeJII{Tb 6onrruoe BIIIIMaIIIe pemeHIIIO

3aAaq' rr'd ^^A6nrruuLwyrnepxAen[, o roqKe uepeceqeHur 6uccercT p]rc rpeyronbrrrlKa I{ Torme flepeceqeH}rt cepeA}IHHbD(

[eprreHAr,rKyJupoB K cTOpOHaM TpeyfoJIbHIIKa BbIBOAsTCt KaK CJIe,UCTBfiSn3TeOpeM o csoftcrsa)( 6UCCer-

Tplrcbl yflIa I{ cepeAI,IHHoro [epIIeHA]IKyJI4pa K oTpe3Ky' Teoperraa o Totme llepeceqeHllt BbIcoT Tpeyronb-

nura (uml 1ax 11poAoJlxennft) AoKa3bIBaeTcs c floMolqblo yTBepXAeHIrs o Torme flepeceqeurls cepeAnHnbD(

flepneHAllKyJrtpoB.
Hapgy c TeopeMaMu O6 OrpyrcrocTfi, nnucannoft B TpeyronbIIIIK I[ Onucanuofi oKono Hero' paccMaTpu-

Brrorc, csoficrso cropo' oflncarr'oro qerbrpexyroJrb']rKa n csoficrso yflroB Brrr(carr*oro qerbrpexyrorb-

HI{KA.

Co4epxanne yue6noro npeAMera
9 r.iracc

1. BerropH (8'rac.)



flonsflre BeKTopa. Parencrno BeKTopoB. Cnoxenne rl BbrrmTarrue BeKTopos. VMHoxeHr{e BeKTopa Ha
TI}ICJIO.

Ifenr: Hayqr{Tb o6yraroqrxcr BbrrroJrHrrb Aeficrsntr H4A BeKTopttMr{ KaK HarIpaBneHHbIMI{

orpe3KurMr{, qro B€I)KHo AJrfl rrpr,rMeHenr{r BeKTopoB n (fnsure.
Berrop onpeAeJrrercr Kar( HarrpaBJrennrni orp$oK u 4eitcrsvfl, HAA BeKTopaMr,I BBoAtrct rar(, Ktlr( 3To

npr{rrflTo n Sraaure, T. e. Kar( Aeficrsnr c HarrpaBJreHHbrM}r orpeKaM}r. Ocnosnoe BHI{Mturue Aolxno 6rrrr
yAeJreHo rrrpa6orre yrraenuft BbrnoJrrrflTb onepaquu HaA BeKTopalru (cmaArrsarb BeKTopbI rro npaBrrJraM

TpeyroJrbHlrKa Ir [apaJrJreJrorpaMMa crpor{Tb BeKTop, pasurui pa3Hocrl{ AByx AarrHbD( BeKTopoB, a raK)I(e

BeKTOp, panurui upol{3BeAeHI{Io AturHoro BeKTopa Ha AaHHoe wcno);
2. Meroa rcoonannar (10 qac.)

Pagnoxenrae BeKTopa uo AByM HeKoJrJrr{HeaprrbrM BeKTopaM. KoopAxuaru BeKTopa. flpocrefim}re 3a,Aatu

B KoopAlrHarar. Ypa^nneHrlr oKpyxcuocrlr u npnraoft. flpnueuenlre BeKTopoB I{ KoopA}rHar rlpu peureHrl}r

34Aaq.

I{enr: [o3H{!r(oMr{Tb c r{crroJrb3oBarrlreM BeKTopoB r,r MeroAa KoopAI{Har upu peruen}ru reoMerp}rqecK}rx

3aAatl.

Ha npuuepa( IloKa3brBaerct, Kar( BeKTopbr Moryr uprrMelrf;Tbct K pemeul{rc reoMerp[qecKl{x

34Aarr. ,{el,roucrpupyercs s([Qerrnnnocrb rprrMeuerrut r[optrlyl AJII KoopA[Har cepeAnHbl orpe3K4 pac-

crorHtr.f, MexAy 4ryMr rorrrcaMr{, ypasnenuil oKppKuocrlr I,I ilptMofi n rourperubD( reoMerpuqecK[x 3a-

Aaq3;(, TeM caMbrM Aaercr rrpeAcraBJresre o6 r{3yqeHrr[ reoMerp[qecrux (prryp c roMolqblo MeroAoB

anre6pu.

non(ll qac.)
-nnyc, KocrrHyc rr rarrreHc yrna. TeopeMbr clrHycoB Ir KocI{Hy cos. Pemenrle rpeyroJlbH}rKoB.

Cranxpnoe npor[3BeAeHrre BeKTopoB rr ero [pI{MeHeH}re B reoMerpEqecKux 3AAatIax.

I{ens: pa3B}rrb yMeHr{e o6yraroquxcs nprlMenf,Tb rp]morroMerpruecrulft annapar Irpu pemeH]r[ reoMer-

puqecKEx 3aAaq.-Crryr 
r{ Kocrruyc rno6oro yrJra or 0o Ao 180" BBoAflTcs c rroMolqblo eAunrwroft uoJryoKpPKHocr]r' AoKa-

3brBarorcr reopeMbr cr{HycoB }r Koc}rnycoB }r BbrBoA}rrcs elqe o4na (foprr'ryJra rIJIoqaAI{ Tpeyroilbnurr (no-

JroBr{Ha npo[3BeAenrrfl AByx cropoH Ha cuuyc yilIa MexIy nurrau). 9ror aunapar [pl{Melrf,erct K pemeHl'ilo

tp"yronu"rrKoB. Cranxpnoe [po]r3BeAeHne BeKTopoB BBoAI{Tct KaK n t[usure (npouene4eHxe Nrs' BeKTo-

poB Ha Kocr{Hyc yDra MexAy nnrr,rn). PaccrraarpuBarorct csofictna cKaJrtrpHofo rlpol{3BeAeEr4fl Lr ero IIpu-

MeHeHI'Ie npn pemeHlrll FeoMeTpl'rqecKux 3aAatl.

Ocnonnoe BHr,rMaHr,re cJreAyer yAeJrrrrb nrrpa6ome llportrrbD( HtlBbrKoB B [pI{MeHeHI{r{ rplrfoHoMerpl{qe-

cKoro ailflapaTa rlpu peIIIeH]rn reoMeTprrrrecKl{x 3AAarI'

4..ll.rrnna orcpvxnocrn n nloruaar rcpvra (12 qac.)

ilpa""n"rr"re r"oaoy.o*Hr{Kr,r. orpyxHocru, olluczlrrHzts oKoJIO [paBI{JrbHOfO MHOI'OyI'OJrbHI{Ka u BIII{-

crurHrur B Hero. floc,rpoeune upaBlrnbHbD( MHoroyroJrbHI{KoB. [punaoKpyxHocrra. flnoqaAb Kpyra'

I{enr: pacllluptlTb 3HaII]Ie o6yraroquxcff o MHoroyI'oJIbHI'IKtx; paccMoTpeTb [oIIflTI{t 'UJI}IHbI

oKpylKHocTlr r,r rrJrorqaAr,r Kpyra r (poprr,rynu AJrr r,Ix BbItMcJIeHIIf,.

B na.ra[e TeM6r AaeTCr O[peAeJrenlre upaBrIJIbHOro MHorOyroJIbHI'IKa I{ paCcMaTpI{BaIoTct teopeurr O6

oKpyxgocrfi, orr[carruoft orono [paBllJrbHoro MHoroyroJrbHr,IKa I{ Blr}rcalrHoi n nero' C nouolqrro ouu-

cannofi oKpyxHocrlr pemarorcr 34Aarrr,r o rrocrpoeHr,ru npaBlrJrbHoro mecrlryroJlbHxKa I{ flpaB}IJlbnoro 2n-

yroJrbutlK4 ecJIlI AIIII npannlrnrui n-yronblrllK.

@oprrlyru, Bbrpagaroque cropoHy [paBr.rJrbnoro MlroroyroJrblrl,IKa Lr pa4iryc sn[caHHofi B Hero oKpyx-

Hocrlr trep6 pa4rryc onucannofi oKpyxcnocrrr, ucrloJrb3ylorcs npfi BbrBoAe (foptrlyn AJIITHbI oKpyxHocr]I rI

lrorq4A; Kpyra. i]"*oa orurpaercr Ha lrnTyrrrrrBHoe rpeAcrtlBJreH[e o [peAeJre: uprr HeoI'paHuqeHHoM

yBenr,Fregrrlr tgcna cTOpoH [paBI,IJIbHOro MHOroyroJIbH]IKa' BIII{oaHHOrO B oKpyXHOcTb' ero [epI'I MeTp

cTpeMuTcr K AJrr{He SrOfi orcpyxnocTl{, a llnolqaAb - 
K IIJIOIqa4{ Kpyr4 or.ptulnqeHHoro OKpyxHocTbIo'

5..llnuxenns (8 qac.)

Oro6paxen"a rrrroa*Tr,r Ha ce6s. floHsrue ABr{xeur{r. Ocesat ra qeHTpaJrbHaf, cI{MMerpIM' flaparutelr-

nrfr uepenoc. floropot. Hanoxefinfl rr ABuxeHr'Is.



I{enr: no3HaxoMr,rrr o6yrarorquxcr c rroHflTr,reM AB[xeHr,rr ta ero csoftcrnaluu, c ocHoBHhIMLI

BlrAaMr{ AsfixeHlrft, co B3ar{MooruomeHr{rMr{ HaJroxeHufi u 4qnxennft .

f[nuxenue rurocKocrr{ BBoAurcs rar oro6paxeur(e [JrocKocrr,r Ha ce6r, coxpautrolqee paccrotHlre MexAy

Toqr€Mr,r. flpn paccrraorpeHr,r[ Br{AoB ABr,rxeur.ru ocuoBHoe BH}rMaIrue yAeJlterct
rlocrpoenl{rc o6pason rorreK, [psMbD(, orpegKoB, TpeyroJrbHr{KoB rlpu ocesoft lr IIeHTpaJIrnoil cnauer-
prrf,x, [apaJrJreJrbHoM nepeuoce, rroBopore. Ha e([Qelctnru< [pr{Meptx [oKa3rlBaerct [p]rMeHeHI{e ABilxe-
uufi npu pemeHr,rll reoMerpr,IqecKln( 34Aau.

Ilosrnne HaJroxeHr{r oruoc}ITcr B AturHoM Kypce K rMcJry ocHoBHbnr nonmufi. ,{orasrnaerct, sro tlont-
TI,rr HaJroxe:glurs.LrABlrxeHl{r tBflf,rorc.f, gKBr,rBaJreHTHbIM]r: ruo6oe HaJroxeH]re sBrtercs AB[rxeH]reM IIJroc-

Kocrr{ n o6palro. I,Isyreune AoKa3areJrbcrBa He sBrlLercs. o6ssarerrrHLlM, oAHar(o cneAyer paccMorperb

cBs3b nonmufi HaJIo)I(eHlrt lt .IlBrrxenlrt.

6. HaqaJrrnrre cnerenns rls crepeoMetpun (8 qac.)

Ilpe,qraer crepeoMerpuu. feouerputrecKue reJra lr rloBepxnocru. MnororparrHl{Kl{: [p]r3Ma,

11ap:rilreireflr,rrreA, rrupaMuAa, (foprraynn Arr BBrrrrrcJreH[s r,rx o6selaos. Tela u noBepxuocr]r BpaIqeHI{t:

qr,rJtrIHAp, KOHyc, cQepA map, lpoprrayJlbl AJIS BbItIIIcJIeHI{f, rx o6teNaos.

I{enr: AaTb HarlanbHoe r{peAcraBneHrle o reJID( I{ rroBepxHocrD( B rlpocTpaHcTBe; no3HaKoMr{Tb yrrarr{I{xct

c ocHoBHbrMu Soprraynauv Nrs.BbrrmcJreHr{t rrJlolqaAeft uoBepxuocreft u o6reuon

Ten.

PaccuorpeHr,re [pocreftru6x MHororpauuuron (upu3Mbl, IrapaJIJIeJIeluneA4 ullpaMn4rt)' a raK)Ke reJr ]r

rroBepxgocreft nperqenux (qunuHApa, Kouyca, cSeprr, mapa) fipoBoArrrc.f, Ha ocHoBe Harnt4nrm rpeA-

cra.sreguft, 6es upuureqeHr{r aKc}roM crepeoMerpur,l. Ooprr,rynu AIt Bbrtl}rcreHns o6rerraos yKa3aHHED(

Ten BbrBo4;1Tcr Ha ocgoBe [puHrl]rna Kananrepn, Soprvrynbr AJrr BbrtrrrcJleHl{fl rrJrolqaAeft 6oronrx rloBepx-

nocrefi qunrrH.{pa r.r Korryca [oJryrrarorcr c rroMoqbro pa3BeproK grl{x rloBepxuocrefi, ([oprtayla nJIoIqaAI'I

cif epu rplrBoAlrrct 6es o6ocHoBarrlrt.

7. 06 arcnouax reonrerpun (2 qac.)

BeceAa o6 arcnouax reoMerpuu.
I{enr: AaTb 6onee rrry6oxoe npeAcTasJreHrle o cr{cTeMe al(cr{oM rlnarrl{MeTp}r}r I{ tucc[oMaT]rqecKoM Me-

TOAe.

B,qalrnofi TeMe paccKa3blBaerct o pa3Jrr{ttrrbD( CrlCTeMa)( aKcI{OM reoMerpul{' B rlacrHocrrr o

pa3JrlrurbD( cnoco6or BBeAeHlls flolrflTr{fi paBencrBa Q"ryp'

S.Ilonropenne. Pemenne ranaq (9 qac.)

Ua*r ll*."prr"e, o6o6rqerue I,I cucreMarfi3arlns 3uannfi, yrrlenrafi ]r HtlBhrKoB 3a Kypc

reoMerpl{u 7-9 rnaccon.
Ha ocnonanuu yre6noro rrJraga MOEy <Jftqefi Ne 95) n 10 uacce npeAycMorpeno 68 qacoB' s I 1 Kracce

- 68 qacon.

Anropcrar rpolpaMMa IIO Kypoy <feouetpu.r) AJI' yrlalqlrxct 8-9 rnaccoB paccql{rallailal36 yue6nrx

qacoB (g xnacc - 68 qacon, 
-g *urc - 68 qacos), npe,uycrrrarpl,IBaf, exeroAHo 34 yre6uue HeAeJIlr rr3

pacqera 2'$ca B HeAeJrro.

flo roAonoMy KzrJreHAapHoMy yre6norray rpaouKy nr{qet [poAoJrxl{TeJrbHocrb yre6noro roAa cocraBJrter

s S-rd KJracce 34 yre6nrx HeAeJrr{ (63 .raconi, s I I Kracce -34 yre6nrm HeAenu (68'racon)'

KOJIUqecTBa qacoBTeMarl|qecKoro
J\lb

n/u
PasAer

TEMA

Konrlectso qacoB

Aoropcrax
nporpaMMa

Pa6o.rat nporpaMMa

8rrtacc 9ruracc

I rletrrpexyroJrbHl{KI'l 14 L4

2 flnoualr I4 L4

J floAo6nrre rpeyro JIrHI{KI{ L9 L9

4 Orpyxnocru t7 17

5 flonrooenue. Pemenxe 34AarI. 4 4

6 Berroprr. 8 8



7 MeroA KoopAlrnar 10 10

8 CoorsomeHlrr MexAy cropouaMlr H yrJraMrl Tpe-

yroJrbHrrKa.

Cra.nxpnoe npon3BeAeHl{e BeKTopoB

11 LL

9 ,{nuua oKpy)Krrocrl{ }r rIJroIqeAF Kpyra 12 T2

10 Anuxen[s 8 8

11 Haqa.nrnrre cBe,qeuns H3 crepeoMerpllu 8 8

T2 06 arcnouo( reoMerplr[ 2 2

t3 flonropenue. Peruenre 3aAaq 9 9

I4TOfO 68 68 68

flo anropcxofi uporpaMMe lrpeAycMoTpeno 9 KoIrTpoJIbHrx pa6ot (r 8 rcnacce - 5, B 9 uacce - 4)

HanpaureH[s upoeKTnoft AesrenbHocrrr.
V.urienr [peAJraraer rraqrlMcr reMar]rKy npoerontD( pa6or rro ]ruTepecaM Ha nrr6op n' yq]rrbrBafl ypo-

Berrb ocBoeHr{fl 11porpayMbr, a raKxe, TeMhr, Molyr 6rrrr npe4no)Kerrbr ra ci[opuynfipoBturhr ctlMrrMu rra-

IIIIIM}IC'.

Co4epxanue o6yreuur, TeMarlrKa u rpe6onan[s K ypoBHIo uoAroroBKl{ frarruxcs IIo upeA\'rery B

rroJrgoM O$reue CoB[AAaIoT c tlBTopcKofi uporpar"n'roft 411s 1a31nlegrts Kypca reoMeTpl{u r o6qeo6pa3oBa-

TeJrbHbD( rtpexAeHnf,x <feorraerpu.r 7-9 rnaccm), ttBTop - JI.C.AranacsH.

TerrarnqecKoe rrJraHrrpoBanrre
8 r.nacc

OcnosHbre BI'IrbI AetreJlbHocrlr o6yva-

rcqIrxct (Ha yponue yHI'IBepcaJIbHbx

Yve6nux leficrsrfi)

Ocrros-
HLIC

EaIIpaBne-
HIIf, BOC-

III{TATEJIb-

noft Aer-
TCJIbIIO.

cTl4

Pa3Aen Kor-
BO qa-

coB

Terrru Kor-no
qacoB

l.trIcrx-
pex-

}/roJIb-
HI{IC{.

L4

1,2,3,8

1.1.IIa-
patue-
nozpctM.
Tpane-

qun

8

MnoroYrolbHlrKl'I 1 Obtrcnmr, rrro raKoe JIoMaHar, Mrr,,-

royroJrbHrrK, ero BepmlrHbl' CMe)KIrbIe

cropoHbl, AInaroHaIIn' uso6paxarr u

pacno3HaBaTb MHOfoyroJIbHHKI',I Ha

qeprer€)q noKtl3blBarb gJIeMeIrTbI

MHOro yroJrbHl',IKa, ero BI{yTpeHHIOIO lI
BHeuHIoIo o6lacnn; t[opuylnpoeatr
onpeAeJreHl,Ie BbIIyKIIOTO MHOrOyroJIb-

ruara; nso6p&Karb I{ pacrlosHaBarb BbI-

[yKIIbIe I,I HeBbI[yKIIbIe MHOrOyroJIb-

ril{K}r; r}oprrlylltpoBarb }t AoKa3blBarb

yrBepxleHr'rt o cyMMe yilIoB BbIrryK-

Jroro MHOroyroiIbHI'IKa lr cyMMe ero

BHeIuHTD( Yr;roB; o6tlcurtr, Kaxr'Ie

Peurenue 3aAaq no reMe

<<MnoroyroJIbIruKIn)

t

flapamelorpqruu 1

flpusHaKr raparnerolpqJur're 1

Pemenr,re 3aAaq no teue <<fla-

DaJrnenofpaMM)

T

Tpaneruac 1

Teooeua @aleca I
3aaaqu Ha nocrpoeHlre I

l.2.IIpn-
MO-

y2onb-
HUK,

6

flD.f,r{oyroruHrax 1

Porr,r6, KBaApar I

Peruenue 3a,4aq no reue <<IIe-

TbIDEXVTOJIbHHKH))

I



porvtd,

Kead-
pam

Ocenag n qerrpaJrbHar cI{M-
METDH'

1 cropoHbl (nepuuml) uetup€xyronr-
HI{Ka Ha3bIBaIOTCt npoTI,IBOnOno)K-

rrbrMrr; ifoptuyll.tpoBarb onpeAeJreHl{t

rrapaJurenorpaMMq Tpanelulu, pasHo-

6e4penHofi I{ rptMoyronurofi rpane-
rgrfi, npruoyroJlbHnKa, polr64 nnaa-

para; r,rso6ponarb I,I pacrlo3HaBarb 3Tlt

ueulp€xyroJlbHlrKl{; Qoprrryluponarr
Ir AoKa3BIBarb yrBep)I(Aennr o6 nx
csoftcrsax Ia [p]BHaKax; Peruarb 3a-

Aarlu Ha BbFIlrcJIeHI,Ie, AoKa3aTeJIbCTBO

I{ IIOCTpOeHUe' CBt3aHHbIe C STIIMLI Bll-

AaMn qerblpdxYrolrruron; o6rrc-
HtTb, KaKI,Ie ABe ToTIKI'I Ha3blBaroTct

cnMMeTpI{qHbIM}r OTHOCrrTeJrbHo npt-
rrroft (rourur), B KaICoM cJryrlae Qnrypa
Ha3blBaercfl clrMMerprl"rHofi ornocn-
TeJrbHo nprrrlofi (muru) lI trro raKoe

ocr (qenrp) cnMMerpril i[rrypu; upl't-

BoArIrb npl{Mepbl if uryp, o6n4Aatoqll
ocesoft (qerrrpanrnofi) cnrrarrretpueft', a

Taxxe nplrMepbl ocesofi E IIeHTpaJrb-

noft curuuerpnfi o orcpyxarorqeft nac

o6cranogrce.

Peruenue 3a,{arl. floArorosra
K KorrmoJrbnoft oa6ore.

1

Korrporurar pa6omNs1 no
reue : <<9etupexyroJrbHlrKn)

1

1

2, flno-
IIIAJIL

't4

O6rrcnrrr, KaK npou3BoAlrrcr I'I3Me-

peHlre ruroqalefi MHoro yroJIbHI'rKoB'

KaKI{e MHOroyroJIbH}IKX Ha3bIBaIoTcf,

paBHOBeJII,IKI,IMII I{ KaKLre paBHococTaB-

1,6,8

2.1.
IIno-
t4adu

ItnHoeo-

yzonb-
HUKA

8

Anaffrs xorrpoluroft Pa-
6oru. flnolqaAb MHoroyroJrb-

HltKA

fholqaAb nptMoyronbHl{I€ 1

fbroula.Ab naPaJUIeJIorPaMMa 1 neHHbIMlr; QopMyJlt4Pl
csoficrBa ruoqaAefi lI BblBoAlrrb c ID(

noMolqblo if oplrynrr ruroIqaAefi nps-

MOyroJrSHlrKA, [apaJUleJrorpaMMa' Tpe-

yronbHl,IKa, Tpafieql{u; t[optrlyltnpo-
^6 

amun-

Peurenue 34AarI no reMe

<flnoulaAr [aPaJUIeJIo-

rDaJ\{M1l))

I

fhoqaAb rpeYroJIbHI{Ka 1

Pemenue 3aAarl no reMe

<<flnouaar meyroJrbHr'IKo)

I BaTb I{ A(JKalJblltaltD rsvPwrvrJ vv vrrtv

ueHuI,I rnoulaAefi TpeyroJrbHI'IKoB'
,:hnnrrw-

flnouarr rpanelrnl'I 1 I4MgKrUll/lA lru P@nvrvr
Jrr,rpoBarb lr AOKa3bIBaTb reoperrry flu-
i[aropa r.r o6Patrryro efi; orrno4rrr
ibopr'ryrry lepona AJII rnolqaAn rpe-

yroJlbHlrKa; peuraTb 3aAaql{ Ha BbMI{c-

JIeHUe Lr AoKtBaTeJIbcrBo, cBt3aHHbIe c

Qoprrlynarr,ru flnotrIaAefi u teopeuofi
Ilutparopa

Peurenue 3aAarl no reMe
(flnoulaAb rpaueqlrl,r>)

1

2.2.
Teo-

peJetA

IIUQa-
zopa

6

Teopeua llu$aroPq 1

Gopertl4 o6ParIrar reopeMe I I
fludarooa
Peruenue 3aAarl rro reMe | 1

<<TeoDeua flu$aropo>
Peruenne 34AarI uo reMe

<<flnoua.Ar>>

I

Peurenne 3aAaq no reMe

<flnoulaAr>>

1

Korrpolrnar Pa6ora J,r|b2 no

reue <<flnoqaAr>

1

3. flo-
go6HEIe

Tpe-
yrorb-
IIUKIT.

19

r,4,5,8

3.1.

Onpede-
TCHUC

9

OnpegeleHue uogo6nrx T 
Pe-

VTOJIbHIIKOB

1 UObtcHtTb rroHf,'r'l4e ltPuuuPqnvn@rD

Hocrll orpesKoB; r[oPuYluPonarr
o[peAeJIeHI'Ifl noAo6nux rpeyroJlbHu-

Onrourenue moqaAefi no-

ao6nrtx fitlrYP

I



nodo6-
Hbtx

mpe-
yzonbHu-

KOg.

IIpu-
3HAKU

nodo6un

flepaufi nprBHaK noAo6rc
TDEYTOJIbH}IKOB

1 roa n nos<[r[uqrerra noao6ru; Qop-
MyJrr{poBarb }r AoKa3blBarb reopeMbl:

o6 ornomeru{Id IUIoIqaAefi noAo6uux
T peyroJlbHlrKoB, o npI,BHaKax noAo6ur
TpeyroJrbHltKoB, o cpeAneft mlruu rpe-
yronbHlrKa, o nepecerleHurr MeAI'IaH

'fpeyfonbHlrKa, o npouopquoHaJlbHblx
oTp6Kax B nptMoyroJlbHoM Tpeyronb-

rume: o6rscntrb, qro raKoe MeroA rro-

ao6nr B 3aAarlax Ha nocrpoeHue, lr
npnBoAI{Tb [pI,IMepbI rIpI'IMeHeHI'It
gToro MeroAa; o6rrcHmr, KaK Mo)KHo

r{cnoJlb3oBarr csoficrBa nogo6urrx
lpeyroJIbHXKOB B LBMepI{TenbHbIx pa-

6orax Ha MecrHocrlt; o6trcH.rtr, rar
BBecrlr noHtrl,Ie noAo6[s 4llr npon3-

BoJrbHbx Quryp; if oPuYlnPonaru
onpeAeneHlre H lilulocrpl{poBaTb no-

wnvg cnHyca, Kocl{tryca I'r TaHreHca

ocTporo yrJla npsMoyroJlbHoro rpe-
yroJlbHlrKa; BbIBOAI{Tb ocHoBHOe TpI{-

roHoMerpl{qecKoe roxAecrBo I'I 3Haqe-

I1lUt cklrryc4 KOCId{yca u TaHreHca AIfl
yrJroB 30o,45o, 60o; Pemam 3aAaqn,

cBt3aHHbIe c noAo6ueu lpeyroJlbHl{-

KOB, AlIt BrITILICJIeHU.I suatrennfi rpra-

roHoMerp[qecKlD( Syttt<ugf ltcnonb-

3oBarb KoMnbIoTepHhIe nporpal\'rMbl

Peurenxe 3ararr rto reMe
<flepnufi npLBHaK noAo6us
TDEVTOJIbHI,IKOB)

1

Bropofi n rpetld npI,BHaKIr

noAo6ur rpeyrorbnlrKoB
I

Pemeruae 3aAarl Ha rIpLrMeHe-

Hr,re npr,BHaroa no4o6nr rpe-
VTOJIbH}IKOB

1

Pemerrue 3araq no reMe

<flpnsnaxH no4o6m rpe-
VIOJIbH}IKOB))

1

Kourpomna.e pa6ora Ns3 no
reue <<floAo6nue tpeyrolr-
HHKID)

I

Aualug norrpolrnoft Pa-
6ouI. Cpe4nr.r JII.rHIrt rpe-
VTOJIbHI,IKA

L

3.2.
Ilptme-

HCHUC

nodo6tn
rc dorca-

3Amenb-

cm6y
meopeM
u peue-
HWO 3A-

dau

t0

lnoficrso MeA[aH TPeYroJIb-

FILIKA

1

[IponopwoHaJlbHble orPe3KI{

B nprMoyroJrbHoM TpeyroJrb-

HI{KE

I

Peurenue 3aAaq no reMe

<flponopwoHaJrbHble or-
DE3KLI))

I

3aAaqu Ha flocrPoeHue Mero-

Aou noAo6nrrx rpeyronbHld-

KOB

1

llsueprrtltnue Pa6orrr Ha

MECTHOCT}I

I

flpnuenenne no4o6ur r Pe-

IIIEHI,IIO 3AAAq

1

Cunyc, KoclrHyc lr raHreHc

ocrporo yHIa nptMOyI'oJIb-

HOTO TIHKA

1

3naqennr cw{Y ca, Koc}t5/ca
r{ raHreHca yrnoB 3!t4!Q

1

Peurenue 34Aaq rto rerrae <<Co-

oTHOmeHI,It Mex,Q/ CTOpo-

HaMLr Il yflraMl'I nptMoyroJrb-

HOro TpeyroJIsHI'IKD)_

1

Korrponrnar Pa6ora J\b4 no

teue <<CoornomeHlrt Mex'4/
cTopoHal\{Lr n yHIaMLr nptMo-
vroJlbHoro TpeYronbHuKD)

1

4.
oxppr-
ITOCTb.

t7

I4ccreAosarb B3auMHoe pacnono)Ke-

uHe uprrrlofi lI oKpyxHocrr'r; <poptrlyll't-

poBarb onpeAeJIeHI'Ie racarenlnoil r
oKpyxHocrl'I; i[optrlyltltpoBarb u AoKa-

3brBarb reopeMbl: o csoftcrBe raca-

r€mHofi, o nplBHar(e nacatelsnofi, o6

orpe3Ka( KacareJrbHblx, nponeg€uHux

r.r3 oAHoft TorIK[; tfopuyltlpoBarb no-

HATT4A lleHtpaJrbHoro yrna H rpa'4/C-

2,3,6,8

4.1. Ka-
camenb-

HAN K

oKpy)tc-
HOCfnu.

4eu-
mp(ub-

HbI,C

t0

Bsa[MHoe PacnoJroxeHrre
no.f,ruoil It oKPYx(HocrI'I.

I

Kacarelurar K oKPYlKHocrI{. I

Peuenr,re 3a,Aaq no reue <<Ka-

caTeJlbHaf, K OKpyxHocTlD)

1

fpa,rycnar MePa ryru oKPYx-

HOCTI,I.

1

Teopeua o BI[{cltHHPI\'IJ'ne 1

Teopeua o6 o'rPesrax uepece-

KaroEID(Cfl XOpA.

1



SnucaH-
Hbre

yznbt

Pelrenue 3aAarr no reMe
<I{errpanrubre r,r Brrr{cauuble
VrJIbI))

1 noft uepu Ayrld oKpyxmocrn; Qopruy-
JmpoBaTb lr AoKa3bIBaTb reopeMbl: o

BnrrcaHHoM yrJle, o npoH3BeAeHItI{ OT-

pBKOB nepeceKaroqrxcr xopA; oop-
MyJrr.rpoBarb I,I AOKa3bIBarb TeopeMbl,

CB'3AHHbIE C 3AMEqATEJIbHbIMII TOq-

KaMrr rpe yroJIbHI,IKa: o 6uccerrpuce
yrJrat4', KaK cneAcTBI{e, o llepeceqelJlll]l

Cnofi crso 6uccexrpucbr yrJra 1

Csoftcrso cepeAr.rHHoro nep-
NEHfl,IKVISDA

1

Teopeua o nepecerleHl,Ir,I BbI-

COT TPEYTOJIbH}IKA

T

4.2.
Bnucau-

HAn U

onucaH-
HAn

oKpyctc-

HOCmb

7

Bnficarmas oKDvxtrlocrb 1 6uccerrpuc rpeyronbHuKa; o cepeAI'IH-

HOM rrepneHllxryJlflpe K oTpe3Ky ]r, KaK

cJreAcTBIre, o nepecerleHl,Iu cepeAllH-

Hbrx flepflerlAlrKyn-f,poB K cTopoHaM

TpeyroJrbHnKa; o [epeceqeHl,ru Bblcor

TpeyroJlbHlna; r[opruylupoBarb onpe-

AereHI,It oKpyxHocreft, nnracannofi r
MHOrOyronbHLIK LI Onr'loannoft oKoJro

MHoroyronbnr,rra; QoprrlyJll',IpoBarb I'I

AoKa3blBarb reopeMbl: o6 orPYxuo-
crn, BrrldcaHnofi n rpeyrolrwtrc; o6

oKppnHocrl{, omacannoft oKoJro rpe-
yroJlbnnKa; o csoficrse cropoH olr[-
caHHoFo verup€xyroJrbHl{Ka; o csofi-

crBe yrnoB BnI{CaHHOro uerupex
yroJlbHlrKa; peluaTb 3aAaqI'I Ha BbIqI'IC-

JIEHI'IE, AOKA3ATENbCTBO I'I NOCTPOEH}IE,

cBr3aHrrble c oKpy)KHOCTbIo, BnLrcaH-

HbIMr,I U On[ctuIHbIMI{ TpeyroJI6H[-

KaMII H uetup€xyroJlrHltKaMl{; }rccJre-

.rloBarb csoficrsa xonr[urypaunir, cBt'
3aHHbrx c oKpy)KHOCTbIO, C noMolrlblo

KOMnbIoTepHbIX [porpaMM.

Csoftcrno oflucaHHoro qerbl-

DexvronbHlrKa
1

Onucar*ra-f, oKpYxHocrb I
Cnoficrso BnlrcagHoro TIETrI-

DEXVTOJIbH}IKA

I

Peruenue 3a,raq no reMe

<<Oxpvxnocru>>

1

Peurenue 3aJlaq no reMe

<<OrcDvxnoctr>>

1

Korrpolrnar Pa6ota Ne5 no
'reue: ttOKDvxHocrbtt

1

4. Itro-
B,rope-

mle.

4

Orpa6orarr pemeHr{e 3aAarl Ha Bbrrl}tc-

Jrelrr{e, AoKa3aTeJIbcTBO Id rlocrpoeHrre'

cBt3aHHbIe c BceMlr BI{AaM}r uetup€x-
yronbHlrKoB.

Pemarr 3a,Aarm Ha BbIqI'IcJIeHue I'I Ao-

K&lareJlbcrBo, cBt3,lHHbIe c t[optrly-

naMr IUIoIq alefi u reoPeuoft IInQa-

rcpa.
Peuratr 34AaqH, cBt3aHHbIe c noAo-

6nerra rpeyroJlbHrlKoB, AJII Bblqucne-

Hfif, 3HarleHr'Ift T pnronoMerpl{qecKl{x

tfyHxrufi ucnoJlb3oBarb KoMnblorep-

HbIe nporpal\{Mbl.
Peruaru 3a,Eartl,t Ha BbrtII'IcJIeHIle' AoKa-

3aTeJlbcrBo I,I nocrpoeHue' cBt3aHHbIe

c oKpyxHOCTbIo, BITHCaHHbIMTT rd orru-

caHI{bIMIt rpeyroJrbH[KaMn Id qeTbl-

pExyrolrrrllaM4 lrccJreAonarr cgofi-

cma rconQuryPuttfri' cBt3aHHbIx c

oKDyx(HOCTbIo

3,5,7,8
flomopenne reMbl <9errtPex-
VIOJIbHIIKIID.

I

flonropenne reMbl <flno-
rrlaAb)

1

flostopeHne reMbl <flo,qo6-

IIbIE TDEYTOJIbHHKID)

1

flomopenue rcuu <OrcPYx-

HOCTb)

I

I{roro | 68 68



9 ruracc

Pas,4er Kort-
BO qa-

coB

Terrlrt Koa-
BO qa-

coB

Ocrrcurxe guAbl AeflTenbnocru o6y-
qaroqro(ct (na ypoaue yHliBepcarb-

xror yre6rux aeficrurft)

Ocuonsle
Hanpaeile-
strr Bocrut-
TATeJrbHotr

AetTeJILnO-
,cTn

l;Be.rcropn I

l.l.Ilonnmue
seKmopa

2 flosrrre BeKropa. Aruna
(ruorynr) BeKTopa. Paren-

oTBO BeKTOpOB.
1

OopuyrnpoBarb onpeAereHlrs lt
I{JUrrOCTpHpOBarb IIoHflTI{f BeK-

TOpa, ero ArIdHbI, KOJrrII,IHeapHhIX

rd paBHbIX BeKTOpOB; MOTI'IBLrpO-

Barb BBe.IIeHne noH.fltllfi u Aefi'
ctsladt, cBt3aHHbrx c BeKToPaMlr'

cooTBeTcTByIOIqrrMI,I npl'IMepaMn,

orHoctlql,IMucr n QusrvecKuM
BeKTOpHbIM BeJII{tI}rHaM; [p]rMe-
Irarb BeKToprr H Aeftcrsut HaA

HHMI,I npu peIueHIrI'I reoMeTpl4qe-

CKID( 3AJIATI

L,2,3,8

OncnarutsaH[e BeKTopa

or.4annofi TorIKI,I. 1

l.2.Cnocrce-
HUe U AUVU-

fnaHue 6eK-

mopos

a
J

Cyuua AByx BeKTopoB.
1

Cyutrra HecKoJIbKLD( BeK-

TopoB. 1

BH.rrraHue BeKTopoB.
1

l.3.Vuuoctce-
HUe seKmopa

HA qUC.llO.

Ifpuneueuue
seKmopoS K

petaeHwo 3a-
dav.

J

Vunoxenne BeKTopa Ha

ql{cJro. 1

Vunoxerme BeKToPa Ha

III,ICIO. I

Ilpr,ruenerule BeKToPoB K

pelrreHnlo 3a,Aarl. 1

2. Merog ro-
ODIHHST

10

2.l.Koopdu-
HAmbt aeK-

mopa
2

PasroxeHl,Ie BeKToPa rro

AByM HeKOJrJInHeapHbIM

BeKTOpaM
1

O6rrcsrrr l,t l4JrJlrocrplrpoBarb no-

Hfrrrrr flptMoyroJlbnofi cncreuu ro-

opAnHar, KOOpAI'IHar roqKI'I lr Koop-

Annar BeKTopa. BrrsoAurr n lrcnoJlb-

3oBarb npu peIueHI'Iu saga'r rPoP-

Mynbr KoopAldHar cepeAlrHbl OTp$Ka'

AJrI{IrbI BeKmpa, paccToflHl',It Mex'4/

AByMt TOTIKaMI{, ypaBHeHUfl OKpPI(-

Hocrlr u nPruofi

L,3,5,8

KoopAunaru BeKToPa.
1

2.2.Ilpocmeil-
taue sadaqu e

rcoopduuamax

2

Csrsr MexA/ KooPAHHa-

TaMr,r BeKmpa Ir KoopAI'I-

HATAMI ETO HAIIAIA I,I

KOrilIa.

1

KoopAnHaru cePeAI{HbI

orp$Ka. @opuyla Pac-

CTotHLIfl Mex,Q/ ABYMT

TOqKAM}i ISIOCKOCTTI.

1

a1

VpaaHenne oKppKHocrlr.
1

Vpanneuue npruofi' I



PagAe.n Kon-
B{) qa-

- coB

Teux Kon-

BO qa-

coB

OcHosrftJe BIflLI AerreJlbnocru o6y-
qaroqru(cfl (Ha ypoane ynl{Bepoallb-

rum yve6rnor,qeficrBd)

Ocsosl[re
IrarTaBne-

EtrX FOCEII.

mlerurofi
AAfl€rbI{O-

9TI{

2.3.Ypaeue-
HUn oKpyctc-

HOCnU u npn-
uoil

Bsalrtl'Hoe pacnonoxeHne

AByx oKpyxHocrefi.

1

2.4.Peueuue
sadav

J

HcnomgosaHlre ypaBHe-

unfi orpyxnocrl,I r npt-
uoft npu pemeHl,Iu 3aAaq.

1

flpuueuenne MeroAa Ko-

opAI{Har K peIueHI'IIO 3a-

Iaq.
1

Ronmponauan pa6otna
l,,lbl no meue <Berc-

tnopbt Memod xoop-
duuatn>

,

3. Coornome-
I+{' M€Eru/

eTopoHaMrl I{
yrJraMsTpe-
yroJlblruKa-

Crcanrpnoe
npoII3BeAe-

IIUE BCTCTOPOB

11

@opuynnpoBarb H llJurlocrpl'lpo-

BaTb onpeAeJreHl4t clrHyca' Kocu-

Hyca u raHreHca Yr;roB or 0 Ao

L800. Bnso,qrrb ocHoBHoe rplrro-
HOMeTp[qecKoe ToxAecTBO ]r

rf oprraynu nplIBeAeHIat' Oopuy-

J[rpoBarb I'I AOKa3bIBarb reopeMhl

cnHycoB lr KOClrHycoB' npuMe-

HfTb ID( npu pelueHlrl{'rpeyroJlb-

Hr,rKoB. O6ucHcrr KaK l{c[onb3y-

rorct rptrroHoMerprrecrue if oP-

MyJIbI B IBMePI'rreJIbHux Pa6orax
Ha MecrHocnr. OoPuYl[PoBarb
onpeAeJreHrrf, yrJla Mex.q/ BeKTo-

par{ll I,I cKaJltpHoro npoH3BeAe-

rnar nerroPos. BsIsoArrb 
'bop-Myny cKaJltpHoro npol'I3BeAeHI4t

BeKTOpoB qepe3 KOOpAI{HarbI BeK-

TopoB. @oPrrrYnuPosarr n o6oc-

HoBbIBarb YTBePXAeHI'Ie o csofi-

cTBax cKaJrtpHoro npoH3BeAeHIdt'

Ilcnolrgonatr cKaJrtpHoe [poI'I3-

BeAeHI{e npu pelueHl',In gaA&q

2,4,6,8

3.l.Cunyc,
KocuHyc,

maHzeHC yana

J

Cnnyc, KocI,IrrYc' TaH-

reHc yHra lI KoraHreHc

VrJIA

I

OcnosHoe rplronoMer-
pFrecKoe roxAecTBO.

@opuyla nprBeAeHrrt.
I

Ooprrryla Ar-r BbIqHcJre-

HItt KoopArrHar TOTIKI'I. I

3.2.Coornuo-
lAeHun

uecrcdy cmo-
poHahtu u y2-

nailu fnpe-
y2onbHuKa

4

Teoperua o rmoqaArr rpe-

vroJlbHuKa. I

Teopeua cllrrycoB. 1

Teopeua KoclrHycoB. 1

Peurenue rPeYroJIbHlrKoB.
1

3.3.Crcannp-
HOe npou:jee-
deuue aeKmo-

poe

2

Yror uex,4/ BeKTo-

DAMId.
1

Cxarupnoe upolrsBe-

AeHUe BeKropoB B KO-

opAl,IHarax. Csoicma
cKaJrf,pHoro npoil3Be-

AeHnt BeKTopoB.

1

3.4.Peuenue
sadata

2
flpuueneuue cKaJrtP-

HOro npoI,I3BeAeHI{t
1



Pa3AeJr Kol-
BO qa-

coB

Teruu Kol-
BO IIA-

'coe

ScHonnue BrrAsr Aerrelrnocm o6y-
qaxlrqffict (na yponne yHIrBepcaJIb-

nrrx yre6rurx aeficrsld)

Ocnosrsrc
EArrpaBIIe-
HE BOCmI-

rdCIeJgnofi

,qetTenbno-
OTII

BeKropoB K pemeHl,[o
3AAAII.

Rontnpotruuan pa6oma
Ne2 no mene <Coom-
HouteHun ueacdy cmo-
poHauu uyenaMu
mnP.v2onhHuka))

I

. 4.Anffia
oxpyxHooTII
n nnoqgm

,Kpyra

L2

4.l.Ilpaeunv
Hbre ilHO?O-

yzonbHuKu

4

flpanruIrnufi rrlnoro-

yloJrbHrrK. Onpyxnocrr,
oru,rcaHHaf, oKoJIO npa-

BI{JIbHOTO MHOrOyroJIb-

HI,IKA.

1

OopnrylnPoBarb onPeAeJIeHIle

npaBI4JIbHOrO MHOrOyroJrbHnKa;

if opuyltupoBarb Ll AoKa3blBarb

TeopeMbl o6 orPYxHocrtx, orru-

cannoft oKoJIo rrpaBl'IJrbHoro MHo-

royronbHlnKa r'r suucaHHofi s

Hero; BbIBOAI'ITb I'I UCnoJIb3OBaTb

<foprrlyml AJrt BbMIncJIeHlrfl IUIo-

rrIaALI UpaBI'IJIbHoro MHoroyroJrb-

nura, PaA[Yca BnllcaHHofi n onn-

cannofi oKPY)IGocrefi ; Peuarr
| 3aAaqu Ha nocTpoeHHe npaBltnb-

| 
""o 

MHoroyroJrbHHKoB; o6rcc-
I nrrr noHtrllr AJIITHbI oKpyxtrro-

I crr,r u rutoulaAx KPYra; BbIBoALrrb

I $oPtyn"t ArIt BbIqHcJIeHil't

I att"ot oKPY)KHocrH Id AJIHHII

1 ay.t oKPY)KHocrlI' rurorra{}l

I rpyra u ruIouIaAI{; nPI'IMeIU{rb

I etu <[opr"rynu npu pellrenlru 3a-

I aa"
I

I

1

I

I
I

I
I

I

I

I
I

I

I
I

I

I

I

J
I

I

I

I

I

I
I

I

I

t-

3,6,7,8

OrpyxHocrr, BlrlrcaHHat

B npasl,IJrburrfi rranoro-

VTOJIbHIIK,
1

Oopuyml AJII BblqlrcJle-

HHt TIOIIIaAI'I UpaBmb-

HOrO MHOroyroJIbHI',IKa,

ero cTopoHbl vpa4rryca

snucaHHofi oKPPICHooTI{.

I

flocrpoerure nPaBItJIbI{bIx

MHOIoyI'oJr6HI'IKOB. 1

4.2.,\nuua
oKpyctcHOCfnu

u tuot4ada
Kpyza

4

EWma oKpyxHocrlr. 1

tfucro 1

flnoqa,qr KPYra. I

flnoqaru KPYroBoro ceK-

Topa. 1

4.3.Peueuue
sadav

4

Peurerue 3aAaq o

MHOroyroJrbH[Kd(
I

Pemenue 3a,Aarl Ha

HA(O)KIeHne rrJloqa-
gefi rpyra, ceKropq
CETMEIITA

I

Peurenue 3aAarl no
reue <,ftuHa oKPPI(-

HOCTIT lr rUlolqaAb

KDVra)

1

Koumponauan Pa6oma
Ns 3 no meue <,\nuna

oKpyJtcHocmu u nno-

wada rc yzat

1

5.,Ilsilxeffiff 8



Pag.qer Kor-
BO IIA-

aoB

Teuu- Kon-
BO IIA-

coB

Ocnoarnre BnA$,He{TeJlrrrocrq o6y-
qax)qro(ct (Ha yponue yHuBepcaJlb-

urx yre6nrx aeficrnufi)

Ocxosrnre
Hal|pa8ne-
tII{r Bocmt-
T&rergsofi
,{ef,I'erbso-

CTH

5.l.Ilonnmue
deuctceuun

J

Oro6paxerue rulocKocrl{

na ce6r. flonsrIae .rIBrDKe-

Ht4t.
1

O6recurm, qro raKoe oro6paxe-
HHe rrnocKocrH Ha ce6q, n s xa-
KOM CJryqae oHo H:I3HBaerCt ABH-

xeHr,reM lrJrocKocru. O6r.tcntrb,
qro raKoe oceBat cI,IMMerpI{t,
qelrrpaJlbHarl cl{MMeTpprs, flapan-
relrnufi [epeHoc ]I noBopor.
O6ocnosunarb, r{To str om6Pa-
)KeHrrr rurocKocrlr na ce6s sBrt-
rorcr ABIDKe lEruytlrvl. O6ucHrrr,
KaKoBa cBf,3b Mex(Ay ABIDKeHI,I-

rMr{ I,I HaJroxeHl{tun. ILlulloctpu-
poBaTb ocHoBHbIe BIIAbI ABI'IXe-

Hufi, s roM tIHcJre c noMolrlblo
KOMnbIOTepHbIx nporpaMM

r,4,8

flpnrrepu 4nlnrcerurft $u-
ryp. Cuulretpnr Quryp:
oceBas r,r IIeFrTparIbHat

I

floHsrlre o roMore-
nm. floao6ue drryp.

1

5.2.Ilapan-
nenauwil ne-

peHoc u noao-
pom

a
J

flapamemnufi nepenoc.
1

flooopor. I

flaparnemHrrfi nepenoc

lr [oBopoT. I

5.3.Peuenue
sadarl

2

Pemenue 3aAaq no
rene <<.IlslrxeHrrfl).

1

Koumponauan pa6oma
l@ 4 no meue <,[eu-
ilceHun))

I

6. Hasanr-
rrble cBeAe-

HI{' I{3 CTE-
8

6.l.Mnozo-
zpaHHuKu

4

flpe4uet crepeoMerplrn.

Mnororpannux.. I
O6rscHrrb, rrro raKoe Mnoro-
rpaHHIlIK, ero rparrH, pe6p4 nep-

rIrI,IHbI. A[aroHann. Karoft MHoro-

rpaHHHK Ha3blBaeTcfl BblrryKlrbl.
tlro taroe n- yl'oJrbuaf, nPIl3Ma,

ee ocHoBaHl{f,, 6ororne rPaHH Id

6onosHe pe6Pa. Kaxas nplteMa

H€t3blBaerct nPruofi' H KaKax

ttaKroHHofi, qro raKoe Bblcora

nplr3Mbl, KaKat npI'I3Ma Ha3LIBa-

erct napaffIenenuneAoM n rarcofi

lapaJrJleJrenxrleA Ha3blBaercf,

nptMoyrcnbnrru. (DoPUYJII'IPo-

Barb I,I o6ocnosHnarb YTBeP)KAe-

nns o csoictse guaronalefi na-

i pannelenlrneAa I'I KBa'4pare AHa-

I rosaln nptMoyFoilbHoro naPaJI-

I lenenuneAa. O6tscHtrb. qrora-

| *oe o6tem MHororpaHHuxa. Bsl-

I soarrr( c [oMoIIIb]o npLIHITI{na

I Kanamepx) QoPMYrry o6rerua

I npruoyroJlbHoronapaJUIeJIenH-
I neaa. O6rgcH.srr. Karcoft MHoro-

| .p*"* Ha:lblBaercfl nHPaMI'IAoft'

I qto raKoe ocHoBaHHe' BePIII'IHa,

2,4,6,8

flpnsua. flaparuelenu-
IIea. 1

O6reu rena. OoPtrlYla

o6reu [ptMoyroJlbHoro

napaJulenenuneaa, ny6a.
1

O6rerrr rurpaMl{nbl.
1

6.2.Tena u
noeepxHocmu

6pauleHun

4

Ilurruap. Oopuylu 4le
BbITIIICJIEHIU IUIOqAAU

noBepxHocrn u o6teua.
1

Korryc. Oopuymt glx
BbIqHCJIEHI{' ruIOq4AI{

noBepxHocrl,I u o6teua.
1

CQepa. Ooptrlylu 4^nr

BbrqrcJleHlrt TIOIqaAI',I

noBepxHocrl,I ll o6terrra.
1



Pasger Kor-
BO qa-

coB

Tenu Kon-

BO q&

ooB

Qcnonnue BEqbI Aerrensnomn o6y-
qarcqrxct (Ha yporHe yHlrBepcaJrb-

xrx yre6rnrx aeficrnrui)

Ocnosrsrc
HArrpaBne-

HITf, BOCItrT.

raremnofi
Iern€llblro-

ctE

IIIap. Ooprrrynbr AJrr Bbr-

qucJreHltf, ruroqaAr{ no-

BepxHocrn u o6teua.

1 6oronne rpaxll,6orosHe pe6pa 
I

u Bbrcora nI.IpaMLrAbI. Karas nH- 
I

paMuAa Ha:lbtBaercfl nparruuHoil. 
I.rroraKoeanoQeuanpanulrnofi 
|

rHpaMIrAbI. 3nars rlopuyrry o6t- 
I

eMa nrrpaMldAbl. O6rgcnrrs, ra-
KOe TeJro Ha3blBaeTcfl I+,uI'IH-

ApoM. 3Hatr, rITo raKoe ero ocb,

Bhrcora, ocnoBaHut. palnyc, 6o-

KoBafl noBepxHocrb, o6ParYto-
rrlrde, pa3Beprra 6oxonoft noBepx-

HocrI,I. KaruIuu Qoptrlylarrln nrt-
poKaerc{ o6reu n rnoulaAr 6o-

rcosoft noBepxHocrl'l qI{JIIIHAPa.

O6trcnrrr, KaKoe reJlo HuBhIBa-

erct Kouycou. 3uaru, EITo raKoe

ero ocb, Bblcora, ocHoBaH[Ie, pa-

rulyc, 6ononat noBepxHocrr, o6-

pa3yloque, Pa3BePTKa 6oKosoft

noBepxHocrll. Kaxuuu <DoPtttY-

naMI,I Bblpaxaertc o6teM H IIJIo-

uraAr 6oKosoft nonePxnocrl'I Ko-

nyca O6rrcHtrb, KaKas [oBepx-

Hocrb Ha:tblBaercr cQePoft u rca-

Koe reJro Ha3blBaerct uraPou. 9ro
TaKoe paAEyc I'I AI',IaI\{eTp

c$eprr(uraPa). Kaxrn'ru QoPt-ty-
JraMu BbIpDKaIorct o6reu Iuapa lI
ruroqaAb c$ePu. I4so6Paxca'm n

pacno3HaBaTb Ha pl{cyHKax

npr,I3My, napaJrneJlennneA, nHpa-

MlrA/, qIdIuHAp' Ko!ryJr]ggp--

7.O6 arqquo-

MAX IUITIHI{.

MqrpHn

)

Arccnouarura. flsrHfi
flocrvJrar EnrcnnAa.

1
Vuetr ycraHaBJrl'IBarb 3aKoHo-

MepHocTI.I, OCyUIecTBJItTb cpaB-

HeHI,Ie u ruaccuQuKaqldo

1,2,8

,I[oxasarelscrno, arc-

clroMbl, TeopeMbl.

Korrpnpnuep.
I

8..Ilorrcpe-
Hfle. Peue-
Itr.Ie.34[ar1.

I

Peuenne 3aAarl MeroAoM KooP-

Atalaar. CxalrPHoe nPoIEBeAeHI{e

B KoopAI,IHarax. flonroPrrr
ypaBHeHlre nvlll.Lrr Ha rrJlocKocrld'

ypaBHeHI,Ie oKpyxGocrl{, ypaBHe-

uue nprIraofi. Pemenue 3aAaq Ha

I13,6r8Berropu. Merol KooPAlr-

HAT. 1

C oorHour enl{f, Me)I(.4/

cTopoHaMn I4 yHIaMnT pe-

VIOJIbHUKA.
I



PagAer Kor-
BO ga-

QOB 
.

Teuu Kon-
BO ga-

.,coB

Ocgosrtate Br{Abr AeffTemuocru o6y-
qarorrumcx (Ha yporne ynleepcaJrL-

uux yte6nrur aeficrsn:t)

QcnosrrrJe
HarrpasJre-
I{nf,socul{-
carerrnoI
A9SEeILso'
:. 9ff,

Cranepnoe npolnBeAe-

Hne BeKTOpOB. I
HaxoxAeHne ArI4HbI oKpy)rGocrlr
n ruroqaAu Kpyra

OrpyxHocrr, oflrdcaHHat

oKoJIO [paBHJrbHOrO MHO-

TOVIOJIbH}IKA.
1

Orpyxnocrr, BrrncanHat

B npaBr4nbHblfi uHoro-
yroJrbHr,rK.

I

/Igmsa oKpy)Iuocru.

Ilnoqalr Kpyra. I

I,Irorosar KoHTpoJrbHat

pa6ora. 1

flnuxemr. L

O6o6qatoqnft ypor. I

I4ror
68 68

CO|JIACOBAHO
flpororol 3aceAarrrt
Mero,qgqecroro o6reAuHeHI'It
yrureneft i[usmo -ruateMar]rtlecKl{x McIII4[JrrrH
MOEy Jluqps Jrlb 95 r.Coqn urra. K.3. I{raomoncroro
or J9 aBrycra 2022 rotaNe /

MarroxnHa T.I,I.

CO|JIACOBAHO
flpororol 3ace,uaul[t

Mero,[utrecKoro o6beAl{Helr[t
yqr,rreJlefi Qusuro -uareMaruqecK[x .ryrcq]rrlJrlrH

MOBy Jhfes-Ns 95 r.Co'ua I{M. K.3.I{uomoncroro
2023 roaaNs

Marroxnna T.H.

CO|JIACOBAHO

AlrpeKropa ro yBP

' Cepworona B.H.

J0, t2 3. 2022rota

CO|JIACOBAHO

3arrlecmterb A[PeKToPa uo YBP
Illesuoea M.C..

"W. p<?. 2023 rom


