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HOACHHTEABHAA 3AITHCKA

UeoMeTpus SBAReTes OILHHM HI 0al0BEIN KYPCOR HA VPOBHE CpejHero
obmero 00paioBaNEE, TAK Kak o0ecTeUHRacT BOSMOKHOCTE HI3VICHNA AMCIHILTHH
eCTECTREHHO-HAYIHOH HANPARIEHHOCTH M MPEIMETOE TYMAHWTAPHOTO ITHENE.
[Mockonsky — NOTHYECKDE — MeOINEHHe,  GOPMHpYEMOB OpH  HIVIEHHE
ODYHAROIAMECH [IORATHHALK CCHOB eOMETPHH, OpPH HOKA3ETE/NLCTHE TEOPEM M
NOCTPOCHHN LSTIOYKH JOTHUECKHX YTBEPAICHHH TPH PEUIeHHH MeoMeTpPHUecKHX
3408, YMCHHC BBIIBHIATE H  ONPOBCPrETh  IHIOTEIR  HEOOCPEOCTBEHHO
HCMONEIVHOTCT TIPH PeIIEHHH 33044 eCTeCTRENHO-HAYTHOrD IHEND, B YacTHOCTH
(hHIEYECKHX 3a0a1.

Llems ocroerya MporpayMMed yaednoro Kypea «l eoMerpisy Ha YIyONEHEOM
YpOBHE — pasBHTHeE HHIHBHAYVANBHEIX cnocobRocred o0yuyalomigxcd TOpH
HIYYEHHH TEOMETPHH, K2K cocTanimomed npeamerHod ofmacta «MaTeMaTHEa B
HHQOpMaTHEay  depes  obecredeHHe  BOIMOWHOCTH — OpHODpETEHHA M
HCHONB30BAHKE Donce royDOKMX ICOMOTDHYMECKHMX 3HAaHMH W OeHCTEHI,
CHENAEGHIHEN TEOMETPHH, H HeoDX0IHMENX 178 YCIEmHOTe Npo{eccHOHAITEHOTD
obpazopaHA, CBAZAHHOTO ¢ HCNIOIB30RAHESM MATEMATHEL.

[lpsopRTeTHRMME S8089aMHd EYPea reoMeTpHH Ha yrayonEurom ypomse,
PACIHHPAIOIIEMH H YCHIHBAIONIHMA Kype Ba10R0T0 YPORHS, ARISIOTCH!

pacITHpeRne TPeACTARIEHNHA 0 TEOMETPHH KAk YACTH MHPOBOH KYIETYPH H
GOPMHPOBAHNE OCOIHAHES BISHMOCEBASH MEOMETPHE © OKPYHCAFOLIHM MHPOM;

(hOpMHPOBAEHE NPEACTABICHHUY O NPOCTPAHCTECHHEIX HETYPaX Xak o
BAWHEHIIHX MATEMATHYSCKHX MOACNAX, NO3IRONAIOOIHY ONHCHIBATE H HIYUATE
PASHBIE FRICHHE OKPYRAIOMET0 MIEPL, IHAHAS TOHSTRRHOTO ATNTAPATA 10 Pasieny
gl TepeoMeTprEs YIebHOTD KYPCa MeOMeTpIH,

QopMEPORAIAE  YMEHHA  BOAAETE  OCHORHBIMM  [OHATESMH O

NIPOCTPAHCTBCHHEIY (PHTYpaX W HMX OCHOBHBIMM CBOHCTBAMM, 3HAHWE Teopen,

(hopMYT H YMEHHE HX OPAMEHNTE, YMEHHS AOKATRIBATE TeopeMBl H HAXOIHTH
HECTAHJAPTHELE CNOCODH pemeHEs 3a7a4;

HOPMEPOBARTE YMERHS PACTIOIHABATE HA YEPTEHAX, MOACTAX H B PEaThHOM
MHpE MHOTOTDAHHHKH M Tejla BpallleHHA, KOHCTPYHPOBATE FeOMETPHUSCKHE
MO B

GOpMHpORAHHE MOHHMAHHA BOIMOMKHOCTH aKCHOMATHYECKOTD MOCTPOSHHA
MATEMATHHECKHX TEOpPHH, (OPMHPOBEHHE NOHUMAHHA POJM AKCHOMSTHEH PN
MpOBEIEHHH paccymIeHHi;

DOpMEpOBIHEE YMEHHE BIAZCTh MCTONAME JOK43ATENRCTE B ANTOPHTMOB
PeIIceHMNa, YMOHHA HX NPHEMEHATLR, ODOBEOIHTE JOEAIATEINLHEIE PacCyaIcHHA B
XIe PEIOCHEE CTePEOMETPHYECHEN 340 B 3804 © IMPaKTHYSCKHM COTeRaanHeM,



QOPMAPOBANHE MPEICTABNGHHA O 2 HeoOXOOMMOCTH — OOKA3aTENBCTE  LIpH
OBOCHORZHAN MATEMATEIECKHX VTEEDRISHNH B PONH aXCHOMATHEH B HPOBECHHH
JAENVETHEHELX PACCYHISHHM;

pUIRHTHE H COBEPHIEHCTEOBAHME HHTEIIEKTYUIBHBIX M TROPMOCKHX
crocobHocTeH OOYYAKOIIENCE, TO3HABATENLHON AKTHEHOCTH, HCCIEUOBATENECKHX
YMEHAR, KPETHYHOCTH MENTMEHHA, HHTEPECa K HIYVUESHHIO TeoMeTPHH;

dopuuposarie (YHKIMOHATEHOH IPaMOTHOCTH, peneBasTHOR reomMeTpim:
VMOHHA pPaclosHaBaThE MNPMEICHHA FEOMETDHYECKHX MOHATHH, ODREXTOR M
FAKOHOMEPHOCTER B PEanbHEIX MHIHEHHBIX CHTYALHAX H NPH H3yUeHHH IPYICHX
yueQHEX [pejMeTos, [POABNEHHS 3ABACHMOeCTEH H  38KOHOMepHOCTSH,
MOICIHPOBAHNA PEeanbHEIX CHTYALRHE, WCCHASNOBAHUA NOCTPOEHHRIX MoOuenei,
HHTEPUPCTAIHE NONYY9eHREX Pe3YIRTATOR,

OcHOBHEIME COASPHRETAIRHEME JTHHAAME yIednoro Kypca «l'eomerpusy B
10-11 wmnaccax smimorca: «llpaueie B naocxkocTn B [POCTPAHCTHER,
#Muororparsarms, «lena spamesns, «BexTOpR ®W  KOODPAMHATH B
npocTpaHeTaey, «|BIokeHHa B IPOCTPAHCTREN,

Cpopmymuposanpoe so OIOC COO tpefosamme «yMeTh ONEPHPOBATL
NONSTHMEY, PENCBAHTHEIMH [COMETPRH Ha yvimyDagnAaom yporre obyaenms B
10-11 gnaccax, OTHOCHTCS KO BCEM COACPEATENBHENM NHHEAM yHeOHOIO Kyped, a
dopMHpOBAEHE  TOTHYECKHX  YMEHHHA  pacupemendeTca HEe TOIBKD [0
COJIEPRATENEHEIM THHESEM, HO M 10 ronaM ofiygenns. Conepiizrne 00paiosaHns,
COOTBETCTRYOMIGE NPEIMeTHEIM PesyIsTaTaM ocsoeHus DenepaibHol paboded
NPOrPAMMEL, PACHPSNETEHEENM 10 ToAaM ofyHeHHS, CTPYETYPHPOBAHD TEKHM
oOpazoM, YTOBL KO BCEM OCHOBHBIM, IIPHENHITHATBHLM BONPOCAM O0YSaI0MHECS
ofpamanHeh  HeoNHOKPATHD. *© S0 MNO3BONEET OPraHH30BaTh  OBAANCHHE
TeOMETPHYECKHMHE NOHATHAME W HABRKAMA MOCTEA0BATENBHO 0 DOCTYIETENLHO, C
cODNFOIEHEEM TPHIIANS NPeeMeTBeHHOCTH, 4 HOBRIE IHAHHA BEMOMATE B o0nyI0
CHUTEMY TeOMETPHISCKAX NpeicTaBler il ofyHalomuxes, pacmupad 1 yroyGias
e&, obpazys DpoMHBe MEOKECTREHHEE CRAIH,

[lepexoy K H3yMeHHIO MEOMETPHE Ha YTAYyONEHHOM YPOEHE N0IBOMIET:

cosgare vemomHa  mum gudwpeperimmanyd  o0yHeRMs,  IOCTPOEHNA
HHIMBHAVAIEHEDN 00pasoBaTensHEX HporpaMs, oDECHeTHTE  yrayOuEEHoe
HIYHCHHE MEOMETPHH KAk cocTamimoned yuebroro npemera «MaremMarayay,

NOArOTORHTE OOYHAIOIHXCE K OPOIOIHKEHHKY HIYUeHHd MITeMaTHEH ©
yvuron Brbopa Bymymei npodeccun, obecnevHBad MPEEMCTREHHOCTE MERLY
ofmmM # npotecCHORANEIEM 00pa30EaHHeM.

Ha mayvuenme yaeOHoro kypea «f eomerpnsw ma yrnyOaéHHOM YpORHE
oteoguTea 204 uaca: B 10 wnacce — 102 gaca (3 waca & Heneno), B 11 gnacee — 102
gaca {3 waca B HEJLCIH ).



COJEPEAHHAE OBYYEHHA
10 KIIACC

MpaMBie # TAOCKOCTH B IPOCTPaRCTRE

OcHopHEIE  TIOHATHA  cTepeomerTprd. Todks, npaMad, MIOCKOCTS,
npoctpadeTso. [lopaTHe of AKCHOMATHIECKOM NOCTPOSHHH CTEPeOMETPHH!
AKCHOMEI CTEPEOMETPHM H CHSICTERA H3 HITX.

Biaguuoe pachoflomeHHe NMPEMBIX B NPOCTPAHCTEE. NEPECeKalOlHEecH,
napaanenkHeie W cKpemmeaommecs npawie. [lpropaxm  ckpemmEBalommxcH
npaMerx, [TapamnensHocTs NPAMBIX B IIOCKOCTEH B OpOCTPaBCTRE, NAPATIENEHER
NpAMES B TPOCTRAHCTRE, NAPALIETEHOCTE TPEX IPAMEIX, DAPANNEILHOCTE IPANOH
n mnockoct, TlapanieisHoe ¥ NEHTPANRHOS TPOEKTHPOBAHHE, MIo0paKeHHe
dEryp. OcHOBHBIE CROfiCTBA napanienkAoro mpoekTApoBarnd, Hzobpamenne
(PHTYD B OapaniensHod Mpoekind,. YTIE ¢ COHANPABISHHBIMH CTOPOHAMH, YOI
MERTY TPAMEMH B mpoctpascTse. [apamensRocrs naockocTedi: NapanielbHBE
IIOCKOCTH, cROMCTER HAPALIETEHEX TUTOCKOCTEH, [pocreimme
OPOCTPAHCTREANEE  (PHIYPHE  Ha UAOCKOCTH:  TeTpasap, IEpaimeferMme,
HOCTPOSHHE CoYeHmH.

llepneraney/pHOCTE NPAMOH H NNOCKOCTH: NEpIeHIARYIIPHEE OpaMEle B
NPOCTPRHCTEE, TPAMEIE OAPALIENbHLIE H OePHCHIHKYVIEPHBIE E [AOCKOCTH,
NpHIHAK MEepIeHiHIVIAPHOCTH OpaMol W [NOCKOCTH, TeOpeMa o IIpAanMoi
UEpIEH IHKY IApHOA IIOCKOCTH. Oprorosamsroe NPOSKTHRORAHHE.
[NepoesgHEyISp H HAKITOHHBIS! PACCTOREHE OT TOYKH 10 MIOCKOCTH, pacCcTOAHAS
0T npAModH A0 IUIOCKOCTH, OPOCKUMA  OHIYPh  HA  [IOCKOCTD.
[MepreRnMEYIAPHOCTE  INOCKOCTER: NPHIHAK DOPUCHIHKYIAPHOCTH  JIBYX
mnockocTell. Teopema o TPEX NepneIHKYASPAX.

Yol B OpOCTPAHCTES: yIoi Mesay nNpanod M IIOCKOCTHIO, ABYIPaHHEIH
Yrom, SHHEHHIHA YTOl IBYTPAaHHOro yria, TpéxrpasHbld B MHOTOTDARHHEE Y7L
CrolicTRa INOCKEX  ¥IOB MHOTOIpaHHoro  yrna. Crofcrsa  IMAOCKHX
JBYTPAHHEIX YTA0B TpéxrpaHHoroe yima. Teopembl KOCHHYCOB H CHEYCOB [N
TPEXTPEHHOIO YT, o

MuororpannakE

Brlel WMHOTOTDaHHHKOS, PasBEpTHA MEororpanHnxd. [Ipmama: n-yroneHas
HFIH.‘EIM,.EL, APEMER W HE.HJ!’Q!-'[;-TFIIJI- Hp}i.ﬂb.'!_hi: DoxoRas W moaHAR OOBSPRHOCTE [TPHSMLL.
IMapanienenynes, ApAMOYIOABHEN  mapauleNenmmen] ©®  ero  crolicTea.
Kpataafimme nyTH HA [OBSPXEOCTH  MHOTOTpapnmxa,  Teopema Diinepa.
ITpocrpancTeentad TeopeMa [Iudaropa. TlMpaMBma: n-yronbmas TTHPAMEA,
OpagdnEHad H yceafHHas nHpavpgsl. Ceoilictea pédep n OoxosBmx Ipaneii
npasrneEcH mEpavuns. [TpaemnbHbie MHOTOTPAHERKH: MPABHILHAA TPHIME H
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NPAaBHNLHAS MHPEMMOA, TPARMILHAN TPEYTONBHAA NHPAMHEIA M [PaBHILHEL
Terpasap, kyD. [lpejcrapreHde O DPEBHNLHEIX MHOTOTPAHHHKAX: OKTAIAP,
ACHEKAIIP H HEKOCAID.

Brrscnense oanemenTOR MHOTOTPAHHMKOB: pélpa, nRaroman#d, YIibL
Mromam Goxopoli MOBEPXAOCTH M MOTHOH UOBEPXHOCTH [PAMON TIPHIMEL,
IWIOMEIL  OCHOBAHKN, Teopema o ODOKOBOH ITOBEPXHOCTH MpAMoll 1PHIMEL
lInomane OGokoBOH MOBEPXNHACCTH W HOBCPXHOCTH NPABMIBHON NHPAMEIELL
TEOPEME O TEIOHEAN YoouEHHGH THDaEMHIL.

CraMMeIpHs B [POCIPRHCERE,  NIEMEHTH  CHMMETPHE  DPERHILHEIX
MHOTOIPaHHBEOR, CHMMETPHS °B NPARAIEHOM MHOTOTPAHHHKE: CHMMETPHST
mapainefendnes, CHMMETPHA NPaBHIBHEX [PHIM, CHMMETPMN NPasHITEHON
ITHPAMEIBL.

BekTopsl H KOOPAHHATEE OPOCTPaRCTEE

llonaras: BeKTOp B NpPOCTPAHCTEE, HYNEBOI BEKTOp, JIHHA HEHYISROTO
BEKTOPA, BEKTOPE KONNHHEZPHEE, COHANDARIEHHHE W NPOTHROTIOIGHHD
HAMPARTEHHBIG BEETOPEL. PRBEHCTRO BEXTOpOD, JeHeTEHA ¢ BEKTOPAMHA: CHOMEHIE
H BEMHTAHWE BEETOPOB, CYMMi HECKOJBKEX BEKTOPOR, YMHEOMEHWEe BeRTOpAa Ha
qucno, CrolicTea cloKeHES BEKTOPOB. CroficTea YMHOMEHHS BEKTOPE HA 9HCITO,
[oNATHE KOMIIAHApHEE BekTOpsi [IpHIHAK KOMINAEHAPHOCTH TPEX BEKTODOR.
[Tpagsno mapannelenAness. TeopesMa o pPaifoweHHH BeKTOpa mo  Tpds
REKOMTUIAHAPHRNY  BERTODAM. TpAMoyTONGEAS  CHCTEMAa  KOODAHHAT B
HPOCTRAHCTEE, KE}DP.J.EHHETH Her:iﬁpa Coaib MERIY KOOPIMHATAMH BOKTOPA H
KOOPAHHATAME To9ek.  Vrol MENTY  BeRTOPaMI, Cransproe OpoHIBETIEHHE
BEKTOPOR.

11 KIACC

Teaa ppamenns

TMoHsTHA:  NHTHHAPHYECKAN  [OBEDXHOCTR, KOHAYECKAH [OREPAHOCTH,
ceprdeckal  OBCPXHOCTR, 00pasyiolwe nopepxpoctel. Tena  Bpamenms:
LHAMHAP, KOHYC, YeoulpHRI komyc, cfepa, m=p. Bsawmuos pacmonokeHns
cepsl B IIOCKOCTH, KacaTenkHas IWOCKeeT: K chepe. HaoOpamenwe ten
BpAINEHHE HA MIockocTH. Passéprra OMAMEIpA H KoHyea, CHMMeTpHa cdeprl o
THaps,

Ooném. OcHopHkle cBoHcTEd o0Onémor Tenm. Teopema of obnéme
OpAMOVTOIRROTO  Mapanmenendnens u cneacrens n3 Hed. OOnBM npasmoll #
HAKTOHHON MPHIMEL, DEIEAIPa, HH'['.IELHH,HEI # wonyca. (Oeés mapa B MAPOROTD
CETMEHTA.

Fombuuanue el BpalleHHs H MHOTOIPEHHAKOB. [IpHima, BOHCAHHAA B
MHIHHAP, ORHcaHnas owemo manungpa. [lepecevenme ofepsl B mapa o
NIOCKoUTRE. KacaHue mapa W ﬂ:l'ﬁpﬂ nnockocThie. [lonsTae MHOTOTPAHITKE,



OIMHCAHHOIO OKONO cfepsl, cephl, BIHCAHEOH B MHOTOTPAHHAK MM TENO
BPATIEHHL.

TTnomans NOBEPXHOCTH TAIRAAPA, KOHYCA, INOMANE cheprl A ef dactel.
Ilonobue B npocrpageTRe. OTtHomenwe odBEMOB, mmomagell mosepxocTeid
nogobuex g¢uryp. [lpeobpazosanwe nooobma, romoterns. Pemenne 3agau ma
ILICEOCTH © BCIOB30EAHACH CTCPCOMETPHYCCKHN METOIOR.

TMocTpoenne ceucHER MHOTOTPAHHHECE H TEll BPAIISHWH: COUCHHA IHIHHIPa
(mapanienkHe W TEPNEHIHKYMAPHO OCH), CETEHES ROHYCE (HapUielbHEE
OCHOBAHKIO M MPOXOATINE Yepes BepIIHEy ), CeUeH . apa, MeTOIEl NOCTPOSHHS
CEUBHAN! METOH CHSN0B, METO[ EHYTPeHHErD NPOSKTHPOBAHMUA, METOA NepeHocd
CERYIIEH MIOCKOCTH.

BeRToph! 0 KODPIHNATEL B HPOCTPAHCTEE

Bexropm & npocrpadcree. Omnepanud  Haj BexTopams.  BextopHoe
yMEOMeHHe pexropos. Cpoifctra pexTopHOTe  ymHomeHEd. lpsvoyronkmasn
CHOCTeMA KOOPORHAT B [IPOCTPAHCTEE, Koopimrars sexTopa, Pasiioienie BeXTopa
no Oasucy., KoOOpANHATHO-BEKTOPHBIH METON NPH PEINeHAH TeoMETPHILCKRX
aa]aM.

JIpmasenns B NPOCTPARCTRE

Hruwennd npoctpasceTea, OrobGpamxesns. Jpmxenns ® pasescTso (RTYp.
Obnme ceofcTea  asmscHHA. Buasl Jeiseddl: DapanIentHEE —DepeHod,
HEHTPANRHAS CHMMETPHS, SEPKATRIAN CHMMETPHA, TOBOPOT BOKPYD fpsMofl.
[Mpeotpasopamas nonodug. TIpanas v cdepa Diinepa.



MIAHHPYEMBIE PE3IVIGTATREI OCBOEHHS YUERHOIO KYPCA
«TEOMETPHS» (YTJUYBIEHHBIH YPOBEHB) HA YPOBHE
CPEJHEI'Q OLLIEND OBPA3OBAHHSA

JHYHOCTHBIE PE3Y IBTATHI

1) rpasiafnckoe BOCHATAHHE:

ChOpPMHPOBARHOCTE TPEATAHCKOH TO3HIAK 00YHarINEroca KaKk aKTHEHOIO |
OTBETCTBEHHOTO  SAeHA  poccilickoro  oDMIeCTBA,  OpPEACTABIRHHME O
MATCMATHYCCKHY OCHOBAX (YHRITHOHHPOBAHKN PAEITHYMHLEIX CTPYKTYP, SBJISHHH,
Opouesyp rpaxganckore obmectsa (BEIDOPH, ONPOCEL H ApYIOS), YMEHHE
E3AAMOJEHCTROBATE © COIMHATHHBIME HHCTHTYTAMH B COOTBETCTEMH ¢ HX
|:]J}’H KLIHAME M HAZHATOHHEM

1) MATPROTHYECKOE BOCIINTAHHE:

cOpMHPOBAHHOCTE POCCHHCKOH TPAXAAHCKON HAEHTWYHOCTH, VRAKEHHS K
NPOIIOMY H HECTOAINEMY POCCHACKOH MATEMATHRH, IEHHOCTHOE OTHOLICHHE K
AOCTAMEHHAM POCCHACKHY MATEMATHROR H pOCCHACKOH MaTeMaTHHeCcKol IR0k,
HCMOABIOBAHHE ATHX AOCTHRCHHE B JpyrEx 'HaVEaX, TeXHONOTHEX, ofepax
SFOHOMEREL,

3) AVXORHO-HPARCTECHHOE BOCTTHTAHMNC!

OCOSHAHNES TYXOBHER NMeRH0CTed poccHACKOrO Haposa, copMHpOBAHHOCTE
HPABRCTEEHHOTO CmIIEIiHH, lT'I't:‘-IE"iIIK'EII"D NOBEIEHN, CEBEIAHHOTO C NMPAKTHYSCKEM
NPHEMEHCHHECM AOCTHEEHHAH HAVEH H JIJeFTedEHOCTRIO }“‘]EHDT‘J. GLOEHARHE
THYHOTO BREATA B HOCTROSHES Yorolammore Gy aymero;

4) seTeTHYCCKOR BOCIHTARKE! '

SCTETHHECKOS OTHOWMCHHE K MEPY, BETIOUAH S3CTETHKY MATEMITHUSCKHX
sakoHoMepROCTEH, 00BEKTOB, 3a0a%, PeMICHHH, PACCYRISHHE, BOCIPHEMYHROCTE
K MATCMATHHECKHM ACITEETAM PATITHYHLIY B TIOE .!-'I'UK}'CI:']:"BH.',

5) usHUECKOE BOCITHTANME;

cOpMHPOBEHHOCTE  YMEHHA MPHMEHATE MaTeMarHYecKHMe 3HAHHA B
HHTCPoCAX JCPOROTD bezomacHoro ﬂﬁpﬂiﬂ ACSHA, OTBETCTHEHHOE OTHOIICHHE K
CROEMY 3FA0PORRIC (IMOPOROE MHTaNHE, COANAHCHPOBAHHEIA PEMHM 3aHATHHE H
OTALIXA, PETYIAPHAS QHIHUECcKAd aKTHBHOCTE), (HIAYECKOE COBEPUIEHCTBOBAHNE
LI SAHATHAX CIOPTHRHO-03I0POBATENEHON JeATeILHOCTEI,

) TPYIOBOE BOCIHTA HHE:

TOTORADCTE K TPYAY, OCOIHAHME MNSHHOCTH TpylomobHs, HHTepec K
pasTHMHEIM  cepar  TPODECCROHATRHOR  AEATENBHOCTH, CHE3AHALM  C
MATEMATHEOH H ©f NPHIOMEHHAME, YMeHWe COBEPIIATE OCOZHAHHBIR BRIOOD
Oyoyizeil npodeccHl B PesAR3OBRIBETE CODCTBEHHEIS MHIHEHHBIE NJIAHEL,
I'OTOBHOCTE H  CHOOCODHOCTE K MaTeMarHdeckoMmy  oDpasopapme H



cAaMOODpE30BAHHI0 HA MPOTHMCHHH BCCH WH3IHM, TIOTOBHOCTE K aKTHEHOMY
VHACTHRO B PEINSHHH IIPAKTAYMECKHX 347189 MaTEMaTHUECKOH BATPEBNCHADCTR;

7) IKOAOTHUECKOE BOCHHTANTE:

cHOPMAPOBAHHOCTE  JKONOTHYECKON  KY/IBTYQH, NOHHMAHHE BIEHAHMA
COLMATEHO-ROHOMBMECKIY TPOLECcos M8 COCTONNNE NPHPOIHOH W COMHATRHOH
CPeil, OCORHAHMHE THOGATBHOTO XAPAKTEpa FKONOMHHCCKHX Mpobien, opHerTaiTng
HE NPHMEHEHHE MATEMATHUSCKHX 3INAHER [N PeIOeHAd 3389 B o0nacTH
OEPYRHAIONIEN CPeikl, [MEHHPOBARERE TOCTYNKOR H ONCHEH HX BOSMOMEHELX
NOCHEACTERH I8 OKPYXRAINEH Cpesl;

8) HEHHOCTH HAYTHOTO DOIHAHHA:

cOPMHPOBAHROCTE MHPOBO3IPEHAS, COOTBETCTEYIONIEND COBPEMEHHOMY
VPORHE) DIIBATHA HAYKH ®H  O0IIECTBEHEON  NPAKTHKH, [OHHMAHHE
MarTeMaTEieckoli HayEM Kak cdepsl gedopedeckol MENTENRHOCTH, OTAOB eB
PA3EBHTHE H 3HAYHMOCTH O Pa3EHTHA [OHBHIHZANNEH, OBISSCHHES SIEROM
MATEMATHEH H MATEMATHUSCKOH KYILTYPOH KAK CPEICTBOM [OIHaHHA MMpH,
FOTOBHOCTE OCYIMECTRAATE [POEKTHYH) H HCCHEJOBATEILCKYI0 JeATeNhHOCTh

HHIHBHAYATEHO W B TRYTINE.
METANPEIMETHRIE PEZY ILTATHI

HosnaparebHble YHRBEPCAABHBIC Y9ehHbIE JeillcTBHEA

balopkie JoTHYecKAE AeficTnna:

ERMARTATE H XADAKTEDHIOBATE CYVIECCTRCHHLBIE MNIPHIMATH MATEMIATHIESCKEX
obsexTos, norsTHH, OTHOmMEHHH  Memny TIOASTHAMHE, HOPMYTHPORATE
OUpefeIcHHES IOHATHH, YCTAHABIHBSETE CYINECTERHHRE MPUSHAK knaccumramm,
OCHOBAHESA JUTA 0G0BMIENHE B CPABHEHHS, KPUTEPHA NPOBCIHMOTD AHAMAZA,

BOCHPHHEMETE,  (OPMYIHPOBATE HW  NPecOpazOBRIBATE  CYMISHHA
YTBEDIHTSIBHEE B OTPHUATSNLHES, CUHHHTHEE, S3CTHEE H ODIIHE, YCIORAEE,

BRISEIATh MATEMETHUSCKHE 3MKOHOMEPHOCTH, B3AMMOCEA3H B NPOTHEOPEYEA
B (paKTAx, MAAHHEX. HAOMONEHHSX H VTBEPHRICHHMAX, NPEAIATAT: KPHTEPHH I
BRIARISHAA 3aKOHOMEPHOCTEN H IPOTHBOPETHIT;

| genath BRIBOJEL € HCNOMB3OBAHEEM 3AKOHOE NOTHEH, MeMYKTHBEEX W
HHIYETHEHLIX YMOZ3KITHOHEHH E'f[,, }'MﬂEﬁE.'].l-U*lEHI-!.ﬁ 00 AELASTOTHELL

MPOBROIHTE CAMOCTOATENRHO TOKESATEIBCTHRL MATEMATHTECKHK }TE-EIJ}HJIEHHﬁ‘
(mpAMBle M OT DPOTHBEHOIO), BEICTPAHBATE SPIYMEHTALNIO, NPHBOAATE OPHMEDEE H
KOHTDIPHAMERRL, :ﬁhm&uﬁm&ﬁ"caﬁtmeamﬂ CYEIEHHA H BLIBOOEL

BRIOMpaTe cliocod pemeHns yd9eOHOE 3anawn  (CpaRHARATE HECKONBEO
BAPHAHTOEB  pelueHHd, sBeidupare  Hambonee  nogxonsmud  ©  yudrom
CAMOCTOTTENEHO BEIIeNEHHEE KPATEPHEER).

Basobbie HCCALROBATE IbCKHE AelicTERRA:



HCTIONEIOBATL BOMPOCE! XKaK NCCHEI0BATENRCKHE HHCTPVMEHT DOIHAHHS,
hOpMyHpOBATE  BONpOCH,  (MKCHPYWIIMe — npoTHEOpeume,  npPOBIEMY,
VCTAHRBNHBATEL HCKOMOE H Janioe, QOpMMPOBATE THOOTEZY, APTVMEHTHPOBATE
CHOO MOIHITHID, MHSHHE,

HPOBOIETE CAMOCTOATENLHO CINANMPOBAHNHEIN JKCIEPHMERT, HCCIEI0BAHHE
10 YCTAHOENEHHI DCODEHHOCTER MaTEMATHYECKODD OOReKTa, SRICHHAE, MPONScea,
BHIABNEHHE) 3aBHCHMOCTEH MeRTY 0OBCKTaMHE, ABISHHAMH, NPOLECCAMH;

CAMOCTOSTENBHO (OPMYAHPOBATE o0obmMeARs ® BRIBOIAT 10 PeIvILTATAM
nposenfrHore Hal/IONeHEs,  MCCHEAOBAHHY,  OLCHMBATE  [OCTOBEPHOUTE
[OMYIEHHEN Pe3yviETATOR, BEBOA0R B o000 menmii;

IPpOTHOIAPOBATE BOAMOGEHOE DPAIEHTHS NWROIOECCH, 8 2 TaHEeS BRLIBATATE
NPeANMIOHEHHS O 80 PASBHTHH B HOBEIX YCIOBHAX.

Padora ¢ undopvanneii:

BHIABIATE JedHITHTE HHOOPMAIHNE, NAHHRRX, HeODXOIMWMEBX U8 OTBETE Ha
BOTIPOC W /U PEISHHA 38851,

BROHpaTs HHOOPMAIHID M3 HCTOMHHEOR PA3IHIHEL THIIOR, AHATHIHPOBATE,
CHCTEMATHIHPOBATE ¥ HHIEPIPETHPOBATE HHQOPMALMIO DPA3HMEEX BHIOE U
thopM npegcTanTenng; i '

CTPYKTYPHPOBATE HEDOPMAIFED, MPENCTARIATE ef B PRIHYHEN (OpPMAX,
HILTIOCTPHPOBATS FPafHTHecks;

OIEHHRATE HANEXHOCTh HHhOPMALHY i1 CAMOCTOR TN BHO
cOPMYITHPOBAHHEIM KDHTEPHAM. '

KoMMYHHKATHBHALIE VHH ne[:'rmm.irue vuehnbie AcHcTEAT

Obmense:

BOCOPHHUMATE ¥ QOPMYIHPOBATE CYRICHEA B COOTHETCTRHN ¢ YCIORHAMHE W
penaMp OOLIeHHS, #CHO, TOUHO, TPAMOTHO BRPAXWATE CBOID TOUKY IP2iHHd O
VCTHRIX W ITHCBMEHHEIX TCKCTAX, MABATh MOECHEHHA O XOAY PEIUeHHd 3a7a9H,
KOMMEHTHPOBATE DONYHEHHEI PesyIsTaT;

B xofe obCy#IICHHA 30428BaTE BOTPOCE [0 CVIIECTEY ObCyMIasMof TeMEl,
upobreMe, pemaeMoll SanaYH, BEICKAILIBATE HOEH, HANENEHHLIS . HA TOHCK
PEUIEHHA, COMOCTEENATE CBOH CYALCHHA ¢ CYAICHANMH IPYIHEX YIACTHHKOB
muanors, ofHAPYRHMRBATE PARTMHE H CXOACTBO NOSAUMEH, B EoppekTROH Qopme
OpMYITHPOBATE PASHOIACHSE, CBOH BOAPAXEHH,

MPENCTARTATE PE3YABTATE! PEIIEHHS JA0ATH, HKCICPHMEHTa, HCCACAOBAHNA,
POEKTA, CEMOCTORTENLHD -BEIOHpATE GOPMAT BHICTYIIIENHA © Yu@TOM 3a/a9
ITpe3cHTAHHE B 0cO0SHHOCTEH &Y IHTOPHHE.

PeryasTHRALIE VEHBEPCAALHLIE Yuednbie AeHcTana
Camoopransianng:



COCTABNATE NNIAH, AMMOPHTM PEIICHAA 38034H, BEIOHpaTE cnocod pemienHs
VIETOM HMEIIMIHXCH PECYPCos # CcoDCTEEHHBIX BOSMOKHOCTER, ApTYMEHTHPOBATS
H KOPPEETHPOBATE BAPEAHTHI pelleHHH ¢ yuéTon HOBOH HE(OPMAaLIHHE.

CaMoRONTPLIE, IMOTAOHATEHLIH RATELICKT:

BAANCTE HaShIKaM# MOSHABATENRHOH pﬂtl:lm‘.!ﬂ:{:ﬂ.ﬂ E#&xX  OCOZHAHWA
COREPIIASMETX JIeHCTRHI 7 MLICTHTENEHEX MPONECCOR, WX PeIyNRTATOR, RIANETE
coocofaMH  CaMOUpPOBEPKH, CAMOKOHTPOIA MpOLECca H PEIVIbTATA PeLICHHA
MATEMATHISCKOM JATETH;

APEARMISTE TPVAHDCTH, KOTOPRE MOTYT BOIHHXHYTE [OPH PENISHHH 38J139H,
BHOCHTE KOPPEKTHER B CATCNBHOCTE HA OCHOBG HOBRIY ODCTONTENRCTE, NAHHEX,
HafIeHERX OMAGOK, BRSBICHHBX TPYAHOCTEH;

OIEHMBATE COOTBETCTEHES PEVIILTATA (IENH B YCNOBAAM, O0BACHATE MPHIHHE
AOCTHAEHIE WM HEAOUTHASHIN PESYIBTATOB AeATENBHOCTH, HAXOIHTE OLIADKY,
LABATE ONEHKY OPHOGPETEHHOMY ONLITY.

CoBMeCcTHAA JCHTEITLHOCTE:

MOHHMATE H HCHOTRIOBATE NPEHMYLISCTES KOMAHOHON M HHIWBMIVANLAOHR
paforsl npH  pemieHEd  y4eDHBIX 387849, TPHARMATE LEdh  COBMECTHOI
HEATENRHOCTH, !Lr!ﬂHHpﬂHEH’Ib.D]JI‘H.HH‘EHLLHPJ CORMECTHON padoThl, paclpenensTh
BHAE pPaboT, AOTOBAPHEBAThCH, ODCYEIAThE MpOecc H PeIyNbTaT paboThl,
oboBINETE MESHHS HECKONBKAX THOSH,

YUACTBOBATE B TPYNNOBRIX opmMax palorw (obcysmeHnd, o0MeH MHEHM,
#MOICOBRIE  TWTYPMEBD H  HHEIE), BRINOIHNTE CBOID YaClh pﬂﬁﬂl"ﬁ[ H
KOOPIMHHHPOBATE CBOH JIeHCTEAY ¢ APYTHMH WISHAMH KOMAaNOhL, OISHHBATE
KA9eCTHO CBOETD BKIAAZ B oDINHH MPOIVET TO KpHTEpHIM, chopAMyTHPOBAHHLIM
VUACTHHEAMHE BIamMoefcTEAN.

NPEIMETHBIE PE3Y.IBTATHI

K xonuy 10 knacea obysaommiics HayymTes:

s CBODOJHO ONEPHPOBATH OCHOBERIMH [IOHATHAMH ClepedMeTpHH IpE
PEINCHIE 38739 H MPOBSIEHHE METEMATHISCKHX PACCYIKISHHH;

e [PEMEHSTE AKCHOMbLE CTEPCOMETPHH H CNECTBHA HI HAX IPH PelIeHHH
FEOMCTPHYICCKHY Fa1aT;

+  EnaccHGHIHpORATE HEIAHMHOE PACIONIOINEHHE NPAMbLIX B NPOCTPAHCTRE,
INOCKOCTEH B MpOCTPEHCTES, NPAMBIX A IMOCKOCTEH B MPOCTPAHCTRE,

» CcRODOJHO OMEPHPOBATE IIOHSTHSMH, CBAMAHERIMH @ 2C© YImaMH B
NPOCTPAHCTSE: MEHIy MPSMEIME B OPOCTPAHCTBE, MEHIY URAMOH H
MIOCKOC TR,

s CROGOHC OINEPHPOBATE NOHATHAME, CRAIAHHLIMA ¢ MHOIOTPAHHBKAMIA;



* CBODOJHC PACMO3HABATE OCHOBHBIC BHOL MHOTOIPAHHHAKOR (IDHIMa,
MHpPAME LA, ﬂpmﬂ}-m.rmnbrﬁ Hapaieaenanen, kvh);

»  KENACCHPHUHPOBATE  MEOIOFPAHHHEH,  BRDEpaS  ocHORAHHS  J04
KMECCHpHKAITAN;

o cEODOOHO ODEpPHEpORATE TIOHATHAME, CBHJAFHEIMH C©  CCMEHHEM
MHOTOTRAHITHIKOR TTOCKC TR, -

« BRINONHATE  HApaLIENLHOE, UEHTPANEHOE W OPTOTOHANEHOS
NPOCKTHPOBAHHE GHIYD HA MNIOCKOCTE, BREOOIHATE H3ofpamenus duryp
HE IIOCKOCTH,

* CTPOHTL COUSHHA MHOUOIPAHHUEOE PA3THUMBIMM METODAMH, BRITIOIHATE
{BHHOCHEIE) IOCKHE YEPTeXRH Wi PHCYHKOE NPOCTRIX o0REMHEX duryp:
RHj| cRepxy, COOKY, CHHIY,

» BRIMHCHATE  [NOMENE - HoBepXHOCTEH  MHOTOTPAHHAKOB  (TTpHIMA,
THDAMHEZA ), FEOMETPHUECKHE TEJl ¢ NPHMEHRHHEM (hopMy.T;

s  CRODOHO ONePHPOBATE MOHATHAMH: CHMMETPHA B NPOCTPAHCTRE, [HEHTP,
0B H INOCKOCTE CHMMETPHH, IEHTR, OChR H II0CKOCTL CHMMETPHH
thirypht;

+ cBOBOAHO mmpnpnna:rb MOHATHAMH, m*rﬂﬂwmfmm BEKTOPAM B
KOOPIHHATAM B np-nm‘pa.ul:: B,

BEIOTHATHISHC TERAHATBERTOPAME,

* pEIIATH 3A/AYA  HA HOK43STEIRCTRO MATEMATHYECKHN OTHONIEHHH ®
HOXHICHHS Emﬂﬂmp}r—'{ﬂﬂm BETHHIAH, TPHMERSN NIBECTHRIZ MOTOER
IPH PEIIEHHE METeMATHYSCKHX 33189 NOBLIUSHHOIO | RRICOKOTO YPORHS
CHRHOCTH;

s UpPHMEHSTHE OpocTeliEHE NMpOTPEMMHEE CPEACTEA H  AMIEKTPOHHD-
KOMMYHHKANMOAHSE CHCTEMBL TIPHA PEIISHIH CTEREOMETPHYSCKAX 3aMat;

* H3BNEKATh, NHPeoDpasoOBLIBATE H HHISPIPETHPOBATE HHPOPMAIHIO ©
ApOCTPAHCTREHHEIX TeOMETPHUSCKHX (Erypax, NpeicTaBlemHyY Ha
HEPTEHAK H PHCYHKAX;

« NPHEMEHETE IOJMYYEHHBIE SHaHHY H2  OPAKTHRE: CPARHHBATE ©
AHATHIHPOBATE PEAThHEE CHTVALMH, NPHMEHATh M3YIEHHBIE TOHATHA B
Npoljecce NOHCKA PeeHHs  MareMareieckd  clopMynEpoBanBoi
npobireMel, MOOEMTHPOBATE PEANLHEIE CHTVALHRE HA #3BKEe IeoMETHH,
MCCASIOBATE [OCTPOSHHRIE MOASTH ¢ HCMONEI0OBAHHEM TeOMETDHUSCKHY
MORSTHI W TeopeM, ‘amnapata anrebphl, pelliate MPaKTHYECKHE 341adH,
CHBIAHHBES ¢ HAXORIEHHEM FedMeTpPHYSCKAX BETHYMHH]

+ HMEThH NpeAcTapNeHHs of OCHOBHEIN 3TAllEX PAIBATHA TEOMETPHE Kak
cOCTABHON YacTH (PVHIAMEHTA PASEHTHA TEXHONOIHH.

K xonoy 11 kaacea o0y qaoniHiics HayTHTC:



E-Hﬂﬁﬂj[l-l'ﬂ- DIEE]}IqJDEE{i'L H.lliim'!.!ﬂrll'l., CEBARAHHEIME C I.IH.‘-].H.H,IJ.'PH‘!EC’HDE
KOHHIECKOH ® cleprdeckoll NOBCPXHOCTAME, O0BACHATE CHOCOOE!
MOITYHEHNA;

ONEPHPOBATE MOHATHAMH, CRAIAHHEIMA ¢ TENAMHE BPAIMEHKS: IHIHHITPOM,
KOHycon, Chepol B napom;

PACTIOSHABATL TEA BPAllleHHs (HIHAAp, KoHye, cdeps M mmap) |
OOBRCHATE COOCOGE NONYSeHES Te/l BPalieHn;

KACCHDHOHPOBATE BIGHMEOS Pacnoneerne cdephl U IOCKOCTH;
BLIMHCAATE BETHYHHE WIEMEHTOR MHOTOIPARHHKOE H TEN BpPAIeHHH,
ObREMEL ¥ TIIOINAIE MOBEPXHOCTEH MHOTOTPAHHHMKOB H TEN BPAIICHMHA,
FeOMETPHICCRHX Tell © IPHMEHEHHEM (OPMYIT;

cRODOTHO ONEpHPORATE NOHATHAME, CEA3AHHEIMH ¢ KOMOWHALMAMH TEll
BPAlEHEY ¥ MHOPOMPAHHWKOE: MHOIOIDAHHRK, BOWCAHHENT B cepy ©
OTHCAHHEIH OKOMO cepsl, chepa, BOHMCAHHAA B MHOMOUPAHHHE WIH Telo
BPANIEHHE,

BEIYHMCAATE COOTHOIIERAN MERAY MA0MALIMHA noBepxHocTef B obnEMamn
noaoDHBIX TET;

HIOOPAMATE WIYYAeMue (MIYpPHL, ERMOIHATE (BBIHOCHEIC) IIIOCKHE
HEPTEHH W2 PHCYHKOR OPOCTRDX 00LEMARIX QHryp: BE CBOPXY, COOKY,
CHM3Y, CTPOKTh CEYEHHS T/ BpallenHs;

HIBIEKATD, HHI’EF!I‘FII::'!.'HF'&}B-HTI:I H |]PEﬂﬁpEEﬂELIB-‘E.TE HIEI:I]ﬂFI'HEJE_H]’D i
NPOCTPAHCTHEHHEIY [EOMETPHYECKIX (HIYPax, NPeICTABICHHYI0 Ha
qepTeKax H PRCYHKAX;

cEO00IED ONEPRPOBATE TOHATHEM BEETOP B IPOCTPAHCTEE;
HLIIEDJEIEFETLDHEPELLHHHE-RHEHTUPEMH;

FENAEATE INTDCKOCTE YPAEHEHNEM B ,JZ{EEEFIGEDFI CHETDHE KUD"PII.HHHT;
PEIIATE TEOMETPHYECKAS 30JIA%9H HA BEMHCIEHHS YTIOR MERTY IPSMEIME
H ITOTOCKOCTAME, BERMHCIEHHE PE-ECIUEHH!-? OT TOYEH 0 THOCKCGCTH, B
MeNoM, Ha [IpPAMeHeHlie BEKTOPHO-KOOPIHHATEOTO METONR MPH PEIIeHHN;
cRODOAHD OHEpHpPOBATE NOHATHAME, CBATAHULIMH C JBHEEHHEM B
NpOCTPAHCTEE, JHATH CROMCTEA AR CHNH;

BEITOTHHATE HE{!EPEL‘.!REHHE MHOTOIPE HHHEXE EooTen B-FHE.['EIH'U:[ mpH
IEpAIIENEHOM —MEPEHOCE, [EHTPANRHON  CAMMETPHH, SepHANBHOH
CHMMETPHHE, NP# T0BOPOTE BOKPYT NpaMoi, Tpeodpalopansd nogodus;
CTPOHTE CEHCHEA midmr;ra.nmnﬁ H TEn BP&LH&IEHH: CEHEHHA [MTHAHHIPA
(mApaIIeNEHO W NEpIeHIRKYIAPEO OCH), CeMEeHMA KOHYCA (apaniensHLe
OCHOBAHHED H TIPOX0ALHe 4epes BepLIHHY ), CeJeHns napa,
HCMOIL30BATH METOABL TIOCTPOSHWH CEHMeHMH: MCTON CNEmoB, MeTod
RHYTPEHHEr0 NPOCKTHPOBANHA, METO/] TepeHoca cery el [IoCKOCTH,
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o . i

Lo S ——

ACKA R BATBIEOMETPEHECKHEY TRED R IEH

OPHMEHATh TEOMETPHYECKHe (aKTH I PElleHHA CTepPeoMeTpPHHCCKHX
3afad, MPENNOIArEIONTHY HECKONLKC INATOB PEMIEHHA, eCiH YCIORHS
UPHMEHEHHA 387AHE B ABHOH i HessrROH dopne;

PEaTE 3aaa49lE  HA  JOKAIATCHLCTHO  MATCMATHHECKHX OTHOMIEHHH ¥
HENOHITCHHE MEOMOTPHYSCKEN BETHYHH, R
MPAMEHATE MPOrPaMMHEIE CPEICTER W OMEKTPOHHO-KOMMYITHEAITHOHITLIE
CHCTEMBI TPH PEITEHHH CTEPeOMETPHISCKHK 32T,

IPHMEHATE  MONYUSHHLIE  IHAMHY HA = OPAKTHKES.  CPABHHBATH,
AHATHIEDORATE M OUCHHEATE NEATEHEE CHTYAIIHE, NPAMENTTE H3YVUEHHERE
NOHATHE, TeOpeM:bl, cOfcTBA B [POLBCCE  [OHCKE  POTICHHSR
MATEMATHIECKH  CHOPMYTHPOBAHHOH — npodneMsl, — MOOQIHPOSATH
peaNbHEE CHTYALHE Ha S3RIEE IeOMETPHH, HCCNEOOBATH NOCTRPOCHHBIE
MOOENH € HCUOMGI0BAHHEM TFeOMETPHYSCHHX [OHATHH H  Teopem,
anmapata amre0pel, PemAaTH TPAKTHYECKHE 3a0849H, CREZAHHRE
HEXOHICHHEM IMeOMETPHYSCKHX BETHIHH,

HMETE [IPEICTARTEHHA ol OCHOBRHEIX Tanax PaIBATHE Te0MeTPHH Kak
COCTARHON TACTH (YHIAMCHTA PASENTHA TEXHOMOHE,
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