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HOACHHTEJIBHAA 3AIITHCKA

TeomeTpns sBnfgeTcd OIHHM H3 0A30BEIX KYPCOB HA YPOBHE CPETHETO
obirero o0pa3oBaHid, TaK Kak o0ecleunBaeT BO3IMOKHOCTS HIVUEHIA JTHCITHITIHH
eCTEeCTBEHHO-HAYUHOM HANpaBleHHOCTH H IIpeJMeTOR TYMAHHTAPHOI'O I[HKIA,
[TockoNeKY — JIOTHYeCKOe  MEBHIDIeHHe,  QopmupyeMoe  NpH  HIVUEHHH
OOYUAIOIIIMIICS TTOHATHITHEIX OCHOB TeOMETpPHH, ITPH JOKa3aTelbcTBé TeOpeM H
MOCTPOEHHH IEIMOYUKH JIOTTYECKHX VTBEDATEHHT IPH PeIIeHHi IeoMeTpPye KX
jajlay, YMeHHe BRIJIBHIATE M OIPOBEPraTh THIIOTE3hl HENOCPeICTBEHHO
JICIIONB3VIOTCA IPH PEIIEHHH 3a1a4 eCTeCTBEHHO-HAYYHOTO IHEKTA, B YACTHOCTH
(przIMeCKIX 3a/1aY.

Ilens OCBOEHHA IPOTpaMMEl yueOHOTO Kypca « eoMeTpH®) Ha YIIIyOIIEHHOM
VPOBHE — pasBHTIE WHIHNBHAVAILHEIX cHocoOHOCTell oOydYaroImuxcd IpH
M3yYeHHH TeoMeTPHH, KaK COCTaBILAFOINEIT mpeaMeTHOI oOmacTn «MareMmarnka o
mHpopMaTHKay  4epez  obeclleyeHHe  BOIMOKHOCTH  NpHOOpeTeHHI W
HCIONB30BaHHA Oollee TIMYOOKHX TeOMeTpPHUECKHX 3HAHIIT W JeHCTBHII,
CHenHMUHEIX TeOMETPHH, I HeOOXOHMEIX U YCIENHOTO MpodeccHOHATLHOTO
00pa30oBaHid, CBAIAHHOIO C HCIIOIEL30BAHHEM MaTeMaATHEI.

[TpropHTeTHBIMI 3aJauaMil Kypca TeoOMeTpHH Ha YIIyOIEéHHOM YPOEHE,
PACHUIT PAFOLIHMIL H YCIITHBAIOLINMIL KYpc 0a30BOI0 YPOBHIL ABIAIOTCA:

paclIipeHie MPeACTABIEHHA O TeOMETPHI KaK YACTH MHPOBOH KYIBTYPH H
(hoproipoBaHHe 0CO3HAHHA B3AIIMOCBI3H I'e OMETPHII C OKPYK AFOIIIIM MIPOM,

(hopviipoBaHHEe TIpe[CTAaBIEHNA O MNPOCTPAHCTBEHHBIX (HIYpax KaK O
BaXHENNIX MaTeMaTHYecKHX MOJENIX, IO3BOMMIONNIX OINCEIBAThE M M3y4aTh
pasHble ABIEeHHA OKPYEAIOLIET 0 MIpa, 3HAHIE ITOHATHIIHOTO armapara 1o pasjaeny
«CTepeoMeTpHD» yueOHOTO Kypca reOMeTpHIH;

dopyuporanne YMEHH A BIA/IETh OCHOBHEIMH  TTOHATILIMH 0
IIPOCTPAHCTBEHHEIX (PHIYpax M HX OCHOBHEIMH CBOHCTBAMH, 3HAHIE TeopeM,
dopmMy T yMmeHHe HX TPHMEHATh, YMeHHA JOKA3RIBATE TeOPeMEl H HaxoHTh
HeCTAHIAPTHEIE CITOCOORI PelleH s 3a/al;

opMupoBaHHe YMeHILA PAcIiO3HABATE HA UePTeKAax, MOJEMAX H B PealbHOM
MIpEé MHOTOTPAHHIIKH H Tela BpalleHHd, KOHCTPYHPOBaTk TeOMETPHYECKHE
MOJIE I,

(opvITpoBaHHE IMOHIMAHIA BO3MOKHOCTH AKCHOMATHYECKOTO ITOCTPOEHILA
MaTeMATHYeCKHX Teopmil, OPMHpPOBAaHHE IOHHMAHHA PO AKCHOMATHEH IIPH
TIPOBEIEHHH PACCy & CHII,

dopyirpoBaHHe YMeHHS BIANETh METONAMH JOKA3ATENLCTE H AT OPHTMOB
pelleHns, VMeHHS HX IPHMEeHATH, IPOBOJHTE JOKazaTelbHLIE pacCyXJIeHHT B
X0JIe pelIeHId cTepeoMeTpHYe CKHX 3a/(ad H 3a/1a4 ¢ IPAKTHYECKHM COJIepEaHneM,
(popmiipopanne  IpeiCTABIEeHHS O  HeOOXO/MMOCTH  [OKAa3aTelLCTR  IIpH



0BOCHOBAHI MAaTeMATHUECKHX YTBEPEIeHII H POIIH aKCIOMATIKH B IIPOBE IEHILI
JeIVKTHEHEIX PacCy & IeHHIT.

PasBHTHE H COBEPIIEHCTBOBAHNE MHTEIUIEKTYaNRHERIX H TBOPYECKHX
criocobHOCTe 00yUANIXCS, II03HABATEILHON AKTHBHOCTH, HCCIeJOBATENhCKHX
YMEHHIT, KpHTHYHOCTH MBIIDIEHHA, HHTEpPeca K H3VUEHHIO IeOMETPHII,

dopmitpopanne GYHKIHOHATBHON T'PAMOTHOCTH, PeIeBAHTHON TeOMEeTPHH:
YMEHHS PAacllO3HABaTh TPOABIEHHA TeOMETPHYECKHX ITOHATHI, 00BEKTOR N
3AKOHOMEPHOCTEN B PealbHBIX KH3HEHHBIX CHTYAIHAX H IPH H3YUEHHH IPYIHX
yueOHEIX IIpeIMETOB, TIPOABIEHNA 3ABICHMOCTEH H  3aKOHOMEPHOCTEIL,
MOJEIIPORAHIA PealbHEIX CHTYAIMI, HCCIeTOBAHIA ITOCTPOEHHBIX MOJIENEN,
HHTEPITPE TALIH TTOMYUEHHEIX Pe3yIbTaTOB.

OCHOBHBIMI COJ[epAATEeIEHEIMI TIHHAAMH VueGHOTO Kypca «[ eoMeTpiD» B
10-11 xmaccax gBIMOTCA: «lIpAMEIE H TIIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanHukmn», «Tema BpameHRns»., «BeKTopel H  KOODAHHATEI B
MpOCTpaHCcTBey, « JIBIKEHH I B IIPOCTPAHCTEE.

CdopmynnposanHoe Bo OI'OC COO TpefoBaHHE «VMETH OIEPHPOBATH
TIOHATHAMIY, PeleBaHTHEIMH TeOMETPHH Ha YIIyOIEHHOM VPOBHe OOYUEeHHA B
10-11 Knaccax, OTHOCHTCA KO BCeM cCOJIep&aTe IbHEIM ITIHILAM yueOHOro Kypca, a
(opMipopaHne  JIOTHYECKHX  YMeHIII  paclpefienfgeTcd He TOIBKO IO
COJIep/KAaTeIBHBIM JIMHIAM, HO H 110 rogaM oOyuenna Cojepxanne o0pazopaHii,
COOTBETCTBYIOIIEE TIPeJIMETHRIM pe3yiabTaTaM ocBoeHmnda @egepanpHoil paboueit
TporpaMMEl, PAcTIpefell€éHHEIM 10 TofaM OOVUeHId, CTPYKIYPHPOBAHO TaKHM
obOpa3zoM, YTOOH KO BCEM OCHOBHEIM, NIPHHITHITATEHEIM BOIIPOCAaM 00y YarOIIHeC T
oDpalalick HeOJHOKpaTHoO. D3To I03BONAET OPraHi30BaTh  OBNAJEHIE
TeOMETPHUYECKHMH MOHATIAMI H HABEIKAMH TOCTIEeJOBATEIEHO 0 IIOCTYIIATeNLHO, C
cOOII¥0 IeHHEeM TIPHHIIIA MIPeeMCTBEHHOCTH, a HOBBIE 3HAHHA BKIIOYATh B OOIIYIO
CHCTeMY TeOMeTPHYeCKHX IpecTaBIeHII O00YUArIMXCL Pacumpiad H yriayomas
eé, oOpa3yd NMPoYHEle MHOKECTBEHHbBIE CBS3H.

[Tepexoj K H3YUEHHIO reOMeTPHH HA YIIYOIEHHOM YPORHE TTO3ROIIET:

co3farh  yemoBHA A middepeHunampn  o0yueHHA,  ITOCTPOEHIA
HHHBHAYaIbHBIX 00pasoBaTelbHBIX NporpamM, ofecreunTs VIaIyOIEHHOE
M3y4YeHHe TeOMeTPIH KaK COCTABILIIOIIEN yue OHOTO ITpe AMeTa « MaTeMaTHEa |

TMOArOTOBHTE OOYYAOIMXCH K IPOJOIAEHHIO M3IVYeHHd MATEMaTHEH C
yuéroM BeIGOpa Oyayimeil mpodeccri, obeclieunpad IPeeMCTBEHHOCTE MeXIY
obumM 1 npodeccHoHATEHEIM 00pa3OBaHIEM.

Ha m3yuenne yueOHoro kypca «IeoMeTpHs» Ha YITyOIEHHOM YPOBHE
oTeOIHTCH 204 uaca: B 10 kxacce — 102 uaca (3 uaca B HeJlemro ). B 11 xmacce — 102
yaca (3 Jaca B HeJIEI0),



COAEPKAHHE OBYYEHHA
10 KVIACC

IIpsiMbIe H IIOCKOCTH B IPOCTPAHCTRE

OcHOBHBIE  TOHATHA  cTepeoMmeTpHH. Touka, TipAMag, TIIOCKOCTS,
npocrpanctso. Tlomarne of aKcHOMATHYECKOM ITOCTPOEHHH CTepeoMeTPHI:
AKCHOMBI CTEPEOMETPIIH H CIIEJCTBHA I3 HIX.

B3anMHOe pacmolokeHHe IPAMEIX B IIPOCTPAHCTBE: IIepeceKarolfiecs,
napawieNbHble M CKpPelUHBaolinecs IpaMele. [IpH3HAKH CKpPelIHBAIOIINXCS
TpAMELX. llapamTeTsHOCTE MPAMELX I IDIOCKOCTEH B IIPOCTPAHCTEE: MapalieIbHEIE
IIPAMEIE B IPOCTPAHCTEE, IIAPATIENEHOCTE TPEX MPAMBIX, MAPATIEEHOCTE MTPAMOIT
I IDIocKOCTH. IlapamientHoe H I[eHTPAILHOE IPOEKTHPOBAHHE, H3o0paXeHIle
¢uryp. OcHOBHEIE cBOIICTBA MAPAUIeNEHOTO IpoekTHpoBaHmnd. [13o6paxeHne
(¢uryp B mapamnensHON MPOeKIi. YTIE ¢ COHANPABIeHHEIMH CTOPOHAMH, YTOI
MeX Y IPAMEIMH B INpocTpaHcTBe. [TapamiensHOCTE TIOCKOCTEH: ITapatieisHbIe
TUIOCKOCTH, CBOICTRA IapamIensHelX ITTOCKOCTEIT. ITpocTefinme
MPOCTPAHCTBEHHEIE (HIYPRI HA IUIOCKOCTH: TeTpadp, Tapaiielernie],
MOCTPOEHHE CeUeHHIT,

[Tepre HIKYIAPHOCT, TMPAMOI H IDIOCKOCTH: MepIeHIHKYIAPHEIE MPAMEIE B
NMPOCTPAHCTEE, TPAMEIE TAPATIENLHEIE M NEPNEHMKYIAPHEIE K IUIOCKOCTH,
TIPH3HAK IEPIEHIHKVIAPHOCTH IIPAMON M IUIOCKOCTH, TeOpeMa o IIPAMOI
TIe PIIEH THK YL APHOTT ITOCKOCTH. OpTOor oHATEHOE TIPOEKTHPOBAHIE .
TlepneHAHKYIAP M HAKIOHHEIE: PACCTOSHNE OT TOUKH [0 IUIOCKOCTH, PaccTOAHHE
OT MpAMOil A0  IDIOCKOCTH,  Ipoekums  (urypel  Ha  IIOCKOCTE.
TlepeHHKYIAPHOCTE  IUIOCKOCTEIl  IIPH3HAK  IepleH/KYIIPHOCTH  JIBYX
TrockocTell. TeopeMa o TPEX IeprieH JHKYILEpax.

YIIBI B IPOCTPAHCTBE: YION MEEIY IMPAMON H IUIOCKOCTBIO, JBYTPAHHEIN
YIOII, JHHEIHEI yron AByrpaHHoro yria. TpéxrpaHHsll H MHOIOTPAHHEIE YTIIEL
CpoiicTBa IUIOCKHX YIJNIOE MHOTOrpaHHoro vyrna. CpoiicTBa IUIOCKHX H
JIBYTPAaHHBIX YITIOB TpEXrpaHHoro yria. TeopeMbl KOCHHYCOB H CHHYCOB [UId
TPEXTPAHHOT O YIIa.

MmuororpanHHKH

BHIE MHOTOIPAaHHHKOR, PasBEPTKAa MHOTOTpPaHHHEA. [IpH3Ma: n-yroiasHad
TpH3MAa. IIpAMAd I HAKTOHHAL MIPH3MEL, OOKOBAA H IMONMHAL ITOBEPXHOCTE ITPH3MEL.
Ilapanmemermies, NPAMOVIONBHEIN  Tapamilelelmiie]; M  ero  CBOHCTBA.
KpaTuaiilmie IIYVTH Ha TIOBEPXHOCTH MHOIOIpaHHHKa. Teopema DIiinepa.
IMpocTpancTBeHHad Teopema Ilmdaropa. IIHpamiya: n-yroulsHas ITHPaAMHJA,
NMpapHiIbHAd M yceuBHHAS mHpamiyel. CroficTBa pébep m OGOKOBBIX Tpaweil
MPAaRHIBHON THpaMHAel, [IpaBHIBHEIe MHOTOTPAHHHKH: IIPABIUIBHAS IIPH3MA I



TpPAaBHIIFHAA TIHpaMIJIa, TPaBIIRHAZ TPEYIONBHAd IMHpaMIga H IIPABHIIEHEI
TeTpasgp, kyO. IlpeicTaBneHHe © IPABHIBHEIX MHOTOTPAHHHEAX: OKTA3/p,
JOOeEasIp H HEOCAsIp.

Brlunicnenne 5S71eMeHTOE MHOTOTPAHHHKOB: pEOpa, [HArOHANH, VIIIEL
ITnoams OOKOROH MOBEPXHOCTH H IIOMHON IOBEPXHOCTH IPAMON IIPH3MBI,
IUIOINA/b OCHOBAHINI, TeopeMa O OOKOBOIl ITOBEPXHOCTH IIPAMOIT IIPH3IMEL.
[Inomame OOKOBOIT ITOBEPXHOCTH M IIOBEPXHOCTH IIPABIIIBHON  ITHPAaMIJIEL,
TeopeMa O IUIOMIAa I yYCeUEHHOT THpPaMII/IH.

CHMMeTpHA B IIPOCTPAHCTEBE. ODIEMEHTHI CHMMETPHH  IPABIIBHEIX
MHOTOTPAaHHAKOB, CHMMETPHA B TPABMIFHOM MHOTOTPAHHIKE: CHMMETPHA
TMapavIenelImesa, CHMMETPHA IPABHILHEIX NPH3IM, CHMMETPHA IIPABHIBEHOM
TOH PaMILIEL.

BeKTopEI H KOOPAHHATEI B MMPOCTPAHCTBE

IIoHATHA: BEKTOP B IIPOCTPAHCTBE, HYIEROH BeKTOD. JIHHA HEHYIEBOTO
BEEKTOPa, BEKTOPRI KONIMMHEAPHBIE, COHAITPABRIIEHHBIE I IIPOTHRBOIOIOEHO
HAI[PABIEHHEIE BEKTOPEL. PABEHCTBO BeKTOPOB. [IefCTEBHA ¢ BEKTOPAMH: CIOKEHIEe
H BRIYHTAHHE BEKTOPOR, CYMMA HECKONMBENX BEKTOPOB, YMHOEKEHHE BEKTOPA HA
yHcno. CBOMICTBA CIOKEHHS BeKTOPOB. CBOMCTBA YMHOMKEHIA BEKTOPA HA YIHCIIO.
[TonsgTie KOoMIUIaHApPHEIE BeKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOR.
[Ipapmno mnapamnenenimesa. TeopeMa © pa3IoOKeHHH BeKTOpa II0 TpéM
HEKOMIUIAHAPHEIM ~ BeKTOpaMm.  IIpAMOYroisHad CHCTEMA  KOOpMHAT B
TpocTpaHcTee. KoopmmHaTel BekTOpa. CRA3E MEXRIY KOODPAHHATAMI BEKTOpPa H
KOOpIHMHATAMI TOYEK. YTOI MeEOYy BeKTOopaMi. CKaldpHOe IPOH3BEJIEHIE
EEKTOPOE.

11 KIACC

Tena ppamennun

IMonarnda: IUIMHAPHYECKAd IOBEPXHOCTh, KOHHYECKad ITOBEPXHOCTS,
cpeprueckas TMOBEPXHOCTB, oOpasyionpe mnopepxHocTeii. Tema BparieHus:
IPUIMHP, KOHYC, YCeUéHHBIN KOHYyC, cdepa, map. BianmHoe pacnonokeHne
cepel M IUIOCKOCTH, KacaTelhbHAasd IIOCKOCTh K cdepe. [3zoOpakenne Ten
BpAIlleHHA Ha IDIOCKOCTH. Pa3Béprka IIMHIpa H KoHyca. CHMMeTpHd c(epsl 1
mapa.

OG6sém. OcHOBHEIE cBOiicTBa o0O0OBEéMOBR Ten. Teopema o0 oO0BéMe
NpAMOYTONBHOTC Iapallelelmiesa H clefcTBHd H3 Heé. OO0BéM IpAMOR H
HAKIIOHHOM TIPH3IME], INUIMHAPA, INIPaMIIE 0 KoHyca. OOREM IIapa H IMAPOBOTO
CerMeHTa.

KomOuHammi Ten BpaleHHsd I MHOTOTPAHHHKOR. IIpH3Ma, BINCAHHAS B
IUIHHJP, OIMCAaHHAd OKono ImiuHjapa. Ilepeceuenne cdepsr u mmapa c
INIOCKOCThIO. Kacanme mapa #H cdepsl IOCKOCTEEY. [ToHATHE MHOTOIPAHHIKA,



OINICAHHOTO OKONO cepbl, cdeprl, BIHNCAHHOH B MHOTOIPAHHHK IUIH Telo
BpallleH .

ITnoame MOBepXHOCTH IHIIMHpA, KOHYcCa, IUIOIIAAL cephl H eé yacTeil.
ITogoOne B mpocTpaHcTBe. OTHOIIEHHe OOBEMOB, IDIOIIAMEH TIOBEpPXHOCTEN
noao0ueX ¢uryp. [TpeoGpaszopamme mopo0msa, romoreTHs. Pellenme 3agad Ha
IUIOCKOCTH € HCIIONB30BAHIEM CTEpPeOMeTPHYECKHX METO/IOR.

[TocTpoeHse ceueHHII MHOT OTPAaHHHKOB H TeJl BPallleHHA: CeueHHd IUIHHIpa
(mapaienbHO H IEPHeHIHKYIAPHO OCH), CedYeHHA KoHyca (IapaiieibHble
OCHOBAaHHI H IIPOXOJAIIHE YepPe3 BEPIOIHY), CEUeHH IIapa, MeTO/IbI IIOCTPOeHIA
CeUeHHIl: MeTO/ CIeNOE, METOJ BHYTPEHHETO IPOEKTHPOBAHIA, METOJ IepeHoca
CeKVIIell IMOCKOCTIL.

BeKToOpbl H KOOPIHHATEI B IPOCTPAHCTRE

Bextopsr B mpocTpaHcTBe. Omepaiii Haj BekTopaMi. BeKTopHOe
VMHOKEHHE BeKTOpoB. CROICTBA BeKTOPHOTO VYMHOKeHHd. IIpamoyromrHad
CHCTEMA KOOP/HHAT B IIpocTpaHcTBe. KoopHHaTE BekTOpa. PasnoxeHne BeKTopa
o Oasmucy. Koop/MHATHO-BEKTOPHBIH MeTOJ IpPH pPeleHHH TeOMeTPHYECKHX
3a/1ay.

JIBHKEeHHS B IPOCTPAHCTBE

Jemxenna mmpoctpancTea. Otobpaxennd. J[BHKeHHA H paBeHCTBO (QHIYP.
OOmme cpoficTBa [JHEKeHHI. BHAH [BIDKEHHIT IapallelIbHEIL IepeHoc,
IEHTPaIbHAL CHMMETPHA, 3ePKaTbHAA CHMMETPHA, IIOBOPOT BOKPYT IMPAMOIL.
IIpeoOpazopanmg nmogodms. [Tpavad n cdepa Sittepa.



IINIAHHPYEMBIE PE3YJILTATBI OCBOEHHAY VHEBHOI'O KYPCA
«TEOMETPHS» (VIJVBJIEHHBIH VPOBEHLB) HA  VPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHHA

JHYHOCTHEIE PE3VJIETATEI

1) rpasaaHcKoe BOCIIHTAHHE:

cOPMIPOBAHHOCTS TPakJAaHCKOH TO3MIIH 00y4arIerocd Kak AKTHBHOTO H
OTBETCTBEHHOTO  WiIeHa  poccHiickoro — ofIlecTBa,  IpeJicTABIeHHE  ©
MATEMATHYECKHX OCHOBAX (JYHKUHOHHPOBAHHA PazMHUYHBIX CTPYKTYP, ABIEHHII,
TNpoLeAyp TIPaEIaHCKOTo o0ImecTea (BRIOOPEL, OIPOCH H IPVIoe), YMeHIe
B3alMOJIEICTEOBATE € CONINATEHEIMH MHCTHTYTAMH B COOTBEICTEMII ¢ HX
(pVHEIIMIT H Ha3HAUeHHEeM.

2) MaTpHOTHYECKOE BOCIHTAHNE:

chopMIIPOBAHHOCTE PocCIiickoil rpakJaHCcKol HAeHTHUHOCTH, VBAXKeHHd K
MPOIUIOMY H HACTOMIEMY POCCHICKON MaTeMATHKH, I[eHHOCTHOe OTHOIIEHHE K
JOCTHAEHHAM POCCHIICKHX MaTeMaTHKOB H POCCHIICKOI MaTeMATHYECKOI IIMKOIIEL,
HCIONB30BAHHE I3THX JOCTIDKEHHI B JAPYIHX HaykaX, TeXHONOTIHiX, cdepax
AKOHOMHKH,

3) AYXOBHO-HPABCTBEHHOE BOCHHTAHHE:

OCO3HAHHE TYXOBHBIX IIEHHOCTEN POCCHIICKOTO Hapoja, copMHpPOBAHHOCTE
HPABCTEEHHOIO COZHAHMA, 3THYECKOrO ITOBEJEHHA, CBAIAHHOTO C ITPAaKTHYECKIM
TIPHMEHEHHEM [OCTIDEKEHINI HAaVEH I JeATeNbHOCTRI0 VUEHOIO, OCO3HAHHE
JOTYHOTO BEIAJa B MOCTPOEHHE YCTOIMUIBOT 0 OV IVILIET O,

4) 3CTeTHYECK0€ BOCIHTAHHE!

3CTeTHUYECKOE OTHOIIEHHE K MHPY, BKIFOYAS 3CTeTHKY MaTeMATHYeCKHX
3aKOHOMEpPHOCTel, 00BeKTOR, 3a/Iay, pelleHil, paccyK/IeHHIT, BOCIPIIMYHBOCTE
K MaTeMaTHyeCcKIM aclleKTaM pa3smHyHbIX BHJIOB HCKYCCTRA,

5) (puznueckoe BOCIHTAHHE:

COPMIPOBAHHOCTh YMEHHA IPHMEHATh MaTeMaTHYeCKHe 3HaHHd B
HHTepecax 370pororo i GesonacHoro o0pasa KH3HH, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3J0POBBI0 (37[0POBOE TINTaHNE, COATAHCHPOBAHHEII PeXIM 3aHSTHIT I
OT/BIXA, PETYILIpHAA (PH3MUEeCKasd AKTIBHOCTE), (PH3INYECKOe COBEPIIeHCTBOBAHIIE
TIPH 3aHATHAX CIIOPTHEHO-03I0POBHTEILHOMN e ATENEHOCTEEO,

6) TPYAOROE BOCIHTAHHE:

TOTOBHOCTE K TpPYAY. OCO3HAaHHE IEHHOCTH TpPYAoMro0HdL, HHTEpec K
pasnmuHeIM  cepaM  IIpod)ecCHOHANBHON  JeATeTBHOCTH, CBM3AHHEIM  C
MATEMATHKOH H eé IPHIOKEHHAMI, YMEHHEe COBEPLIATH OCO3HAHHEIN BEIGOP
Oymyviueii npodeccHn H  peanH3OBEIBAT, COOGCTBEHHEIE KN3HEHHBIE IUIAHEL
TOTOBHOCTE H  cmocofHOCT, K MareMaTHyeckoMy — ofpa3opaHiio o



caMoo0paz0BRaHII0 Ha IPOTAEKEeHHH Bceil AKI3HI, TOTOBHOCTE K AKTHEHOMY
VUACTHEY B PEIIeHIH IIPaKTHYecEIX 3a1ay MaTe MaTHye CKOIT HallpaBIe HHOCTH,

7) IKOJIOTHYECKOE BOCIHTAHHE!

c(pOPMHPOBAHHOCTE SKONOTHYECKONH KVIBTYPHEL, IIOHHMAHHE BIHTHIA
COIHATBHO-3KOHOMHYECKHX ITPOIECCOB HAa COCTOAHHE NPHPOIHON H COIMATBHOI
Cpejibl, OcO3HaHHe TT00ATEHOIO XapakTepa SKOTOTHYECKIX IMpo0ieM, opHeHTAIA
Ha IIpHMeHEHIe MaTeMaTHYecKHX 3HAHHI [UId pelleHHA 3agad B o0IacTi
OKpViKalollell cpe/sl, IUIAHHPOBAHIIE IIOCTYIIKOB H OIEHKH HX BO3MOKHBIX
TOCHeACTEINT I OKPYEKAIIEN CpPe/Isl,

8) HEHHOCTH HAYYHOIO MO3HAHHA:

chopMIIPOBAHHOCTE MIPOBO23PEHHA, COOTBETCTBVIOIIETD COBPEMEHHOMY
VPOBHED  pa3BHTHA HAYKH H  OOMMecTBeHHON  TPAKTHEHN, IOHNMAHIE
MATeMATHYECKONl HayKH Kak cdephl ueloBeuecKoil [JedTeNEHOCTH, 3TANOR eé
PasBHTHE H 3HAUAMOCTH [UId PasBHTHA IHBHIH3AINH, OBIAJEHHE SIEIKOM
MATeMATHKH H MAaTeMaTHYecKOll KYIBTYPOH Kak cpejicTBOM IOZHAHHA MIpa,
TOTOBHOCThE OCVILECTBIATE NPOEKTHYIO H HCCIEJOBATENBCKYI0 JIeATeNbHOCTh
HH JHBH IVAILHO I B TPYIMIE.

METAIIPEJIMETHEIE PE3VIIBTATHI

Ilo3naBaTe/1bHble YHHBepcaibHble YieOHbIe eficTBHA

Bazosble Jlor HuecKkne AeiicTBHA:

BHIABIATE H XapaKTepH30BaTh CYIIecTBeHHBIE IPH3HAKH MaTeMATHYe CKIX
OOBEKTOB, IOHATHII, OTHOINEHHIT MeXJy IOHATHAMIL  (OpPMYTHPORATE
OIpe/ieNeH A TIOHATHII, VCTAHABTNEATE CYINecTBeHHEII MPM3HAK KIacCH (KAl
OCHOBaHHA T4 0000IIEHI H CPABHEHIIA, KPHTEPHH IIPORO/IIMOTO AHATN3A;

BOCIPHHHMATE,  (JOPMYIHpPOBaTE H  Ipeo0pa3oBEIBATE  CYi&k JEHHA:
VTBeP/IHTeILHEIE I OTPHIATEIBHEIE, e/UIHIYHEIE, YACTHEIE H o0IIie, YCIIORHELE,

BBISBIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IIPOTHBOPEYHS
B (paKTax, HaHHBIX, HAOIIOEHHAX N YTBep/K/eHMAX, IpeIarars KpHTepHH i
BRISBIIEHIA 3aKOHOMEPHOCTEI H IMPOTHROPEYIIT,

IenaTh BBIBOABI ¢ HCIIONB30BAaHHEM 3aKOHOB IJIOTHKH, AeAVKTHEHHIX W
IMHIYKTHBEHBIX YMO3aKII0UeH I, YMO3aKIIoue HIT 110 aHalorHi;

TIPOBOITH CaMOCTOATEeIFHO JI0KA3aTehCTBA MATEMATHYECKIX YTBe P& IeHH I
(MpAMEIEe H OT MPOTHBHOTO), BEICTPANBATE apTyMeHTAINI0, TIPHBOINTS ITPHME PRI 1
KOHTPITPHMEPEL, 000CHOBHBATE COOCTBEHHEIE CYKeHN S H BEIBOJIEL

BHIOHpaTs croco0 pemmeHns yuyeGHOIM 3agaudl (CpPaBHHBATh HECKOIBKO
BApHAHTOR  pellleHNd, BHOHpaTeE Hanbolee NOAXOMAINTHI ¢  YUYETOM
CaAMOCTOATENBHO BEIJIENIEHHBIX KPHTEPHER ).

Ba3zoBbie HecIe0BATeIbCKHe el CTBHA:



HCIIONB30BATE BOIIPOCH Kak HCCIENOBAaTellhCKHIl HHCTPYMEHT IIO3HAHHA,
opmymHpoRaTs  BONpocH,  (QUKCHPYIOIIHE  IIPOTHRBOpeure,  IpobGremy,
yCTaHABIHBATE HCKOMOE H JaHHOe, (OopMHpPOBaTh THIOTE3Y, apryMeHTHPOBATh
CBOX TTO3MIIE0, MHEHILE,

IIPOBOJHTE CAMOCTOATENHHO CIUIAHHPOBAHHEIN SKCIIEPHMEHT, HCCIeJOBaHne
110 YCTAHOBIEHHI0 ocoOeHHOCTell MaTeMaTHYecKoro o0beKTa, SBIeHH, IIpolecca,
BRISBIIEHHIO 3aBHCHMOCTEN Me&K/TY 00beKTaMH, ABIeHHAMH, IPOI[eC CaMH;

caMocToATebHO (opMymHpoBarh 000OIEHHA H BBIBOIBI IO Pe3yIbTATaM
IIPOBEJEHHOTO  HaOMOJeHHd, HCCIeJOBAHHA, OLEHHBATh  [JOCTOBEPHOCTH
TIOTYUEHHBIX Pe3YILTaTOB, BEIBOJAOE H 0000IIEHHIT;

TPOTHO3MPOBATE BO3MOKHOE pasBHTHe IIpOIecca, a Tak&ke BHIJIBHTATEH
TIPeIIOI0AEHI O eT0 PA3BITHI B HOBBIX VCITOBHAX.

PaboTra c HHpopManueii:

BEISBIATE Ae(IIIHTEl HHQOPMALHH, JAHHLIX, HeOOXOIMMEIX IS OTBeTa HAa
BOIIPOC H JUIA PEIeH S 3a/ay,

BRIOHpaTh HHGOPMAIHIO H3 HCTOYHHKOB PA3IHYHBIX THIIOB, AHATH3HPOBATh,
CHCTeMATH3HPOBATE M HHTEPIPETHPOBATh HHAOPMAINIO PA3NHUHEIX BHJOB M
(opmM 1peCcTARTEHH,

CTPYKTYpPHPOBaTh HH(OPMAIHIO, NMPEICTABIATE €€ B pPasumHYHBIX (opMax,
IUITFOCTPHPOBATH TPadH e CKH,

OLIEHHBATH HaZIEKHOCTH HH(OPMAIIHH o CAMOCTOATENBHO
C(hpOpPMYITHPOBAHHEIM KPHTEPHAM.

KoMMyHHKAaTHBHbIe YHHBepcaJbHbIe YueOHbIe JeficTBHA

Obdmenne:

BOCIIPHHHAMATE H (DOPMYITHPOBATE CYAJIEHHA B COOTBETCTBHH C VCIOBHAMH H
MeIaMH OOINeHHd, ACHO, TOYHO, TPAMOTHO BRIPAKATh CBOK TOUKY 3PEeHHSI B
VCTHRIX H IIHCBMEHHBIX TeKCTax, JABaTh IOACHEHHA 110 XOJY PeIlleHHA 3aaul,
KOMMEHTHPOBATH TIONYYe HHELI pe3yIbTar;

B Xo/le oOCYKJeHHs 3a/laBaTh BOIPOCH 110 CYIMECTBY OOCYKIAeMOil TeMEI,
npo0neMbl, pelraeMoii 3ajauM, BEICKA3LIBaTh HJeH, HalleJeHHble HA IIOHCK
PEIIeHnd, CONOCTABIATE CBOH CYEIEHNA C CYAJeHHAMHI APYTHX YYacTHIKOB
manora, oOHAPYAHBATh Pa3MHUHe H CXOJCTBO IO3MINH, B KoppekTHoI dopme
(opMyIIpORATE pa3zHOTTIACHA, CBOH BO3PAKEHN,

TpeCTABIATE Pe3yIBTATH PENIeHHA 3aJaul, 3KCIepHMeHTa., HCCIeI0BaHH .
IMPOEKTa, CAMOCTOATENRHO BEIOHpATE (GOpMAT BEICTYIUIEHHSA ¢ YUE€TOM 3ajay
IIpe3eHTAIHH H 0CO00eHHOCTEI ayaHTOPHI.

PeryiasTHEHBIE YHHBepCcAJIbHBIE YUeOHbIe 1elicTBHA
CamMoopraum3samnus:



COCTABIIATE TUIAH, AMTOPHTM PellleHHd 3ajaull, BEIOHPAaTs crocol pelleHH  C
VUETOM NMEFOIIXCS PecyPCcoR H cOOCTBEHHEIX BO3MOKHOCTEIl, apryMeHTHPOBATE
H KOPPEKTHPORATH BAPHAHTHI PeIleHII ¢ YUETOM HOBOI HH(OPMAIIH.

CaMOKOHTPOJ/Ib, IMOIHOHAILHbIH HHTELIEKT:

BIAJIETh  HABBIKAMH  IIO3HARATENLHON  pedieKCHH KAk  OCO3HAHHA
COBEPIIAeMEIX JIEHCTBHIT M MBICIHTEIBHBIX ITPOIECCOR, HX Pe3YILTATOR, BIAJETh
crrocodamMi  CaMOITPOBEPKH, CAMOKOHTPONA Ipollecca M pe3yiasTaTa pelneHHsd
MaTeMaTH4eCKOI 3aad,

TpeIBHIeTs TPYAHOCTH, KOTOPble MOTYT BOIHHKHYTH IIPH PeIleHIN 3a7aji,
BHOCHTE KOPPEKTHBEL B JAeATeTEHOCTE HA OCHOBE HOBEIX OOCTOATENLCTE, JAaHHELIX,
HallJIeHHEIX OIMMOOK, BRABTEHHEIX TPY/IHOCTEIl,

OIIEHHBATH COOTBETCTBHE Pe3YIhTATa LeMH H YCIOBHAM, OOBACHATE ITPHUHHEL
JOCTHAEHHA IH HeJOCTHAEHII Pe3yIbTaTOR JIe ATENEHOCTH, HAXOHTh OIMHOKY,
JIABATE OIEHKY IMPHOOPETEHHOMY OIIBITY.

CorMecTHAfA JeATeIbHOCTh:

TMOHHMATE ¥ HCIONB30BATh MPENMYIECTBA KOMAHJIHON W HHJIHBH IVAIbHOM
paloTel TpH pelleHHH y4eOHBRIX 3ajay, TPHHHMATE I[eb COBMECTHOII
JIeATeLHOCTH, TUIAHHPOBaTh OPraHH3aIfiii0 COBMecTHOH paboTeI, pacipeenirs
BB paboT, JOropapHBaThed, OOCYEJIaTk IIpolecc M pe3yiasTaT paboTH,
0Go01mars MHeHHA HECKOILKIX JTHJIel.

VYacTBOBaTE B TPYIMITOBHEIX ¢opMax pabornl (obcymEaeHns, oOMeH MHeHHII,
«MO3TOPBIE INTYPMED» H HHEIE), BHOIONMHATE CBOK UacTh padoTel 1
KOOpPMHIPOBATE CBOH JENCTRHA C JPYTHMH WIeHAMH KOMAH/EI, OI[eHHBaTh
KauecTBO CBOET0 BKIa/ia B oONpHi MPOAYKT IO KPHTepPHAM, c)opMyIHPOBAHHEIM
VUac THHKAMH B3aHMOJIefic TBHA.

HNPEIMETHEIE PE3VIILTATEI

K xoumy 10 kjracca o0yuaronmiica HayuHTCA:

o CBOOOHO OIEPHPOBATE OCHOBHEIMH ITOHATHAMI CTE€PEOMETPHH IIpH
PeIeH I 3aay H IIPOBe e I MaTeMaTH4e CKIX paccy & IeHi;

« IPHMEHATH AKCHOMEI CTEPEOMETPHII H CHeICTBHA M3 HHX IIPH pelleHHH
reoMeTPHYeCKIX 3aja‘L

« KIaccH(IIIPOBATE B3alMHOE PACHONIOKeHHe TPAMEIX B IIPOCTPAHCTBE,
ILTIOCKOCTEI B ITPOCTPAHCTEE, IIPAMEIX H ITIOCKOCTEI B IPOCTPAaHCTEE,

« CBOGOJHO ONEpHPOBATh IIOHATHAMI, CBA3AHHEIMH C VIIaMH B
IIPOCTPAHCTRBE: MeXAY INPAMEIMH B TPOCTPAHCTBE, MeEIY NPAMOH M
ITOCKOCTEIO;

e CBOGOJHO ONMEPHPOBATH TOHATHAMH, CBA3AHHBIMI C MHOTOTPAHHHKAMII;



« CBOOOJHO pACHO3HABATE OCHOBHEIE BH/JE MHOTOTPAHHHKOR (IIPH3MA,
ITHpaMILJIa, TIPAMOYTONEHEITT ITapanielere 1, Ky0 ),

o KIacCHQIIMpoOBaTh  MHOTOTPAHHIKN,  BEIOHpa®  OCHOBAHHE  UId
KI1ac CH)ITK AL,

« CBOOOIHO ONEPHPOBATH  TIOHATHAMH, CBAZAHHBIMH C  CeYEHHEM
MHOT O PAHHHKOB TLIOCKOCTBEO,

» BBITNOIHATH ITapamienbHoE, HEHTPATLHOE i OPTOrOHABHOE
IIPOEKTHPOBaHIE (PHIYP HA IUIOCKOCTh, BRIIOIMHATE H3o0pameHia (uryp
HA IUIOCKOCTH;

« CTPOHThH CEYEHHA MHOTOTPAHHHKOE PA3MMYHBIMH METOIAMH, BHIITOIHATE
(BEIHOCHEIE ) TDIOCKIIE YePTe& M H3 PHCYHKOB IPOCTRIX OOBEMHEIX (HIYD:
BHJI CBepPXY, COOKY, CHI3Y,

» BEIUHCIATE IDIOIIA[UI  TIOBEPXHOCTEl MHOTOIPDAHHHKOR  (TIPH3MA,
IHPAaMIIJIA), TeOMeTPHUECKIX Tell ¢ IIPHMeHeHIeM (pOpMYyIL

» CBOOOJHO OIEPHPOBATH NMOHATHAMH CHMMETPHA B NPOCTPAHCTRE, IEHTP,
OCh H IUIOCKOCTh CHMMETPHH, LEHTP, OCh H IUIOCKOCTH CHMMETPHI
(pHTY P,

» CBODOJHO OIEPHPOBATH IOHATHAMI, COOTBETCTBYIOIIMMI BeKTOpaM H
KOOPIHHATAM B IIPOCTPAHCTRE,

«  BBINOJTHATH JENCTBHA HaJl BEKTOPaMIL

« PpeEIAaTh 3aJaui Ha [0Ka3aTelbCTBO MATEMATHYECKHX OTHOIUEHHIT H
HAXOKJIEHHEe TeoMeTpPHYecKHX BelNYMH, IPHMeHId H3BeCTHEIE MeTOJIE
IIPH PelleHH MaTeMaTHYecKHX 3a/1a4 IMOBEIIEeHHOTO H BEICOKOTO YPOBHA
CIIOEKHOCTIL,

o IIPHMEHAT: IIPOCTeilliie IIporpaMMHEIE CpefcTBa M 3NeKTPOHHO-
KOMMVHHKAI[HOHHLIE CHCTEMEI ITPH PEIleHHH cTepeoMeTPHYeCKHX 3a/1ay;

o H3RIEKATh, IIpeoOpa3OBBIBATE M HHTEPIPETHPORATH HHQOPMAIHIO O
NMPOCTPAHCTBEHHEIX TeOMeTPHYEeCKHX (urypax, IpeJCTaBIeHHYI0 Ha
yepTeEax H PHCYHKAX,

« IMPHMEHATH IIOMYYeHHBIE 3HAHHA Ha TNPaKTHKe: CPaBHHBATE H
AHAIH3NPOBaTh PealbHBIE CHTYAI[IN, NPHMEHATh H3YUeHHEIE IMOHATHA B
Ipolecce TOHCKA  pellleHHs MaTeMATHYecKH c(OpMYIHpPORAHHOI
Ipo0IeMsl, MOJEPOBATE pPealbHBIe CHTYAIMNH HA H3bIKe IeOMeTPHH,
HCCIeIOBaTh IMOCTPOeHHEIe MOJENH C HCIONb30BAHIEM TeoMeTPHUYeCKIX
IIOHATHIL H TeopeM, ammapaTa aireOprl, pelmars ITpaKTHUecKIe 3a/iaul,
CBA3aHHEIE C HAXO&KIEHHEM IeOMeTPHUECKIX BeIIHUNH,

» HMeTH IpPe/ICTABIEHHA OO0 OCHOBHEIX 3Talax Pa3BHTHA TeOMETPHI Kak
COCTABHOI YacTH (PYHaMeHTA Pa3BHTHA Te XHOIOTHIL

K xoniy 11 kaacca oOyyaronuiic s HayuUHTCL:



CBOGOHO ONepHpPOBATh ITOHATHAMI, CBA3AHHBEIMII C IHIOIHZPIYECKOIL,
KOHIMUecKOll M cdepHueckoil IIOBEPXHOCTAMIL, OOBACHATE CIIOCOOH
IO YUe HILE,

OIe PHPOBATE TIOHATHAMI, CEA3AHHEIMII ¢ TeIaMH BPAIEHH S IHIIHH IPOM,
KOHYcOM, cdepoit o mapoM;

pacrosHagaTh Tela BpalmeHnd (IDUMHAP, KoHyc, cdepa u Imap) H
OOBACHATE CITOCOORI MOTYUEHIA Tell BpPallleHId,

Kiac CH(IMIIPOBaTh B3aHMHOE PacIookeH e cpeprl I INOCKOCTH;
BRIYNCIATE BEINYIHEL 3]IeMEHTOB MHOTOIPDAHHHKOB M Tell BPAIIEHIA.
00BEMEI M IUIOIIAIN IOBEPXHOCTEN MHOTOTPAHHHKOB H Tell BpAIeHH,
reoMeTPHYECKHX Tell ¢ IIPHMeHeHHeM (QOpMYyII,

CBOOOHO OIEPHPOBATE TOHATIAMI, CBA3AHHBIMII ¢ KOMOHHAI[HAMI Tell
BpalleHNd H MHOTOTPAHHIKOB: MHOTOTPAHHHK, BIDICAHHEI B cdepy H
OIMHCAHHEIT oKono cdeprl, cdepa, BICAHHAL B MHOTOTPAHHHK HIOL TETIO
BpAallieHIs,

BRIVHCIIATE COOTHOIIEHH S MeA Ty TUIOIIAAMI IMOBEPXHOCTel H 00BEMaMIT
MOAO0OHBIX TEN,

m3o0pakars H3ydaeMble (HTYPBL, BROIOMHATE (BHIHOCHBIE) TUIOCKIE
YepTeAH H3 PHCYHKOB ITPOCTEIX OOBEMHBIX (PHTYP. BHJ cBepXy, cOOKY,
CHII3Y, CTPONTH CEYUEHN A Tell BPAlleHIi,

H3BIeKATh, HHTEPINPETHPOBATE H Tpeodpa3oBhIBaTh HHQOPMAIHIO O
IIPOCTPAHCTBEHHELY TeOMeTPHUYECKIX (HIypax, IpeJcTaBIeHHYVID Ha
yepTeXax H PHCYHKAX,

CBOGOIHO OIepPHPOBATE ITOHATHEM BeKTOP B IIPOCTPAHCTRE,

BEITIOTHATE OIlePAlI Hajl BEKTOPaMIL:

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIeKapTOBOI CHCTeME KOODIHAT;
pelaTs reoMeTPHYECKHe 3a1aui Ha BREIYMCIEHHE YITIOB MeK Iy ITPAMBIMH
H IUIOCKOCTAMIL, BRMYICIeHHe PAcCTOAHHIT OT TOUKH [0 IUIOCKOCTH, B
IeI0M, Ha IIPHMeHeHHe BeKTOPHO-KOOPIHHATHOr O MeTO/Ia IPH PelleH I,
cBODOJIHO OIEpPHPOBaTh IOHATHAMI, CBA3AHHBIMH C [IBH/KEHHEM B
MPOCTPAHCTRE, 3HATH CBOMCTEA JIBIKEHIIIL,

BEITIOMHATE 1200pakeHHs MHOTOTPAHHHKOER H Tel BpalleHHd IIPH
IapanielbHOM  IlepeHOCe, I[eHTPalNbHOI  CHMMETPHN, 3epKallbHOIl
CHMMETPHIH, IIPH IIOBOPOTE BOKPYT IIPAMOIL, IIpeobpa3oBaHIid TORo0H:
CTPOHTE CeYeHHd MHOTOIPAHHHKOB H Tell BpPallleHHs CeueHHd IIUIHHIPA
(MapamwrensHO H IIe PHEHHKYIIIPHO OCH), CeYeHNd KOHYyCa (MapaiieTsHbIe
OCHOBAHHIO H IIPOXO/IAIIHE YePe3 BePIIHHY ), CeUeHH IIapa;
HCIONB30BATh METO/El TIOCTPOGHHA CceueHHil: MeTo]| ClejloB, MeToJ
BHYTPEHHETO ITPOeKTHPOBAHIA, MeTO/L IlepeHoca ceKyIUel IocKOCTH,



TOKA3EIBATh TeOMeTpIUe CKHe VTEepKJeH,
IIPHMeHATE TeoMeTpHUecKHe (AKTH U1 pellleHHs CcTepeoMeTpHuecKIX
3a71ay, IIPe/IONATAIINY HECKONEKO IIATOR PEHIeHHS eclIH YCIOBHA
IIPHMeHeHH A 3a/IAHE] B SBHOI H HeABHOI QopMme;

pelmaTh 3ajadil Ha JIOKa3aTelbCTBO MATEMATHYECKHX OTHOILIEHHH H
HAXOKJIEHIE e OMeTPHYECKHX BeJIHYHH,

IIPHMEHATE IPOTPaMMHBEIE CPEJICTBA H 3IeKTPOHHO-KOMMYHHKAIOHHEBIE
CHCTEMBI IIPH PeIIeHIH CTepeoOMeTPHYECKHX 3a/1aY;

IIPHMEHATE  IIOTYYeHHBIE  3HAaHHA Ha  IPaKTHKe.  CpPaBHHBATh,
AHATH3APOBATh H OIEHHBATh PealbHbIe CHTYALHI, ITPHMEHATH H3YUeHHbIE
IIOHATHA, TeOpeMEI, CBOIiCTBA B Tpollecce TIONCKA  pelleHHd
MaTeMaTHYecKH  cOpMyIHpOBAHHOH  NpOOIEeMEI,  MOJEeINpPORAaTk
pearsHBle CHTYAI[MH HA S3BIKe TeOMETPHH, ICCIeJ[OBATh ITOCTPOEHHEIE
MOJellH C HCHONB3OBAHHEM TeOMEeTPHUeCKHX IOHATHII H TeopeM,
anmapara anreGpel, pelIaTs ITPaKTHYECKHe 3aJauH, CBA3AHHEIE C
HAXOXKJIeHHeM reOMeTPHYe CKHX BeJIHYHH,;

HMETH TpeJICTARBNEHHS 00 OCHOBHEIX 3TANax Pa3sBHTHA TeOMETPHH KaK
COCTABHOI YacTH (JyHIaMeHTa PA3BHTHA TeXHOIOTHIL.
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YHEBHO-METO/HYECKOE OBECIIEHEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ZATEJIBHBIE YHEBHBIE MATEPHAJIBI VIS YHEHHKA

MaremaTika: anredpa i Hauara MaTeMaTH4eCKOTO aHAIN3a, Te OMEThPHA.
Teometpns. 10-11 knaccer: yuel. qus oSmeoOpazoraT. opraHN3aiii: 6a30BEIT H

yruy0. ypoeun /JI.B Artanacas u jap.- M. IIpoceenenne.

METOJHYECKHE MATEPHAJIBI JIJISI YVUHTE.JISA
MaremaTHKka: anredpa H Hayala MaTeMaTH4YeCKOTO aHal3a, FeOMeThPHA.
T'eomerpns. 10-11 xraccer: yueO. s o0eo0pazoraT. OpraHA3AIIIL: GA30BEI H

yIIyo. ypoeHH /JI.B AtaHacaH H Ip.- M.: IIpoceemnenne.

IIH<PPOBBIE OBPA3OBATEJBHBIE PECYPCHI H PECYPCEI CETH

HHTEPHET

EnGmroreka [JOK






