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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBiseTcss ONHUM U3 0a30BBIX KypCOB Ha YPOBHE CpelHEero oOIiero oopa3oBaHus,
TaK Kak 00eCreunBaeT BO3MOKHOCTh U3yUCHHS JUCLIUIUIMH €CTECTBEHHO-HAYYHOM HAaNPaBJICHHOCTU U
IpEeIMETOB T'yMaHMTapHOro Iukina. IlockonbKy Jormueckoe MblUIeHHE, (opMupyemoe Ipu
U3yYeHUH OOYYaIOIUMHCA TOHSATUHHBIX OCHOB T'EOMETPUH, NpPU JOKA3aTeNbCTBE TEOPEM U
IIOCTPOCHHUH LIENOYKH JIOTUYECKUX YTBEPKIACHUM IPU PEIICHUU IE€OMETPUUYECKHX 3a7ad, yMECHHE
BBIIBUTaTh M ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpPU PEUICHUM 3a]ad
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Ilenb ocBoeHust mnporpammbl ydeOHOro kypca «l'eomerpus;» Ha YIiyOJIEHHOM YypOBHE —
pa3sBUTHE MHIUBUAYAIbHBIX CIHOCOOHOCTEH oOOyyaromuxcs @pU M3YYEHHU TIeOMEeTpUH, Kak
COCTaBIIAIONICH mpenMeTHOH oOmactn «Marematnka u uH(pOpMaTHKa» dYepe3 oOecredeHue
BO3MOXKHOCTH TPUOOPETEHHs] M MCIIOJIb30BaHUs Oosiee TIyOOKMX T'€OMETPUYECKUX 3HAHUH U
NecTBUH, crnenu(UYHBIX TEeOMETPUH, W HEOOXOOUMBIX IS YCIENIHOTO MNpodhecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHM 3aJjauaMu Kypca T'€OMETpUU Ha yriyOJ€HHOM YpOBHE, PacIIUpPSIOIIMMH U
YCUJIMBAIOIIUMU Kypc 6a30BOIr0 YPOBHS, SIBJISIOTCS:

pacimpeHue MpeCcTaBIeHUs] O TEOMETPUU KaK 4acTH MHPOBOH KyJbTYpbl U (HOpMUpPOBAHHE
OCO3HAHHU B3aMMOCBSA3M IT€OMETPUH C OKPYKAIOLIUM MHPOM,;

dopMHupoBaHHE TPEACTABICHHUS O TPOCTPAHCTBEHHBIX (QHUTypax Kak O BaXHEHIIHX
MaTEMaTHYECKUX MOJENAX, MO3BOJSAIOIIMX OINMUCBHIBATH M U3y4aThb PA3HbIE SBJICHHS OKPYXKArOIIETO
MUpa, 3HaHWE NOHATUHHOTO amnmnapara 1o paszeny «CtepeoMeTpus» ydeOHOTro Kypca TeOMETpUN;

(dbopMHpoBaHUE YMEHUS BIaJe€Th OCHOBHBIMHU MOHATUSAMHU O MPOCTPAHCTBEHHBIX QUTypax U UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, GOpPMYyJ U YMEHHE WX MPHUMEHSTh, YMEHHUS JOKA3bIBATh
TEOpeMbl U HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PELICHNUs 3a/ay;

dbopMupOBaHHE YMEHHUs paclo3HaBaTh Ha dYeprexax, MOJAENAX U B peaJbHOM MHUPE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

(dbopMUpOBaHHE MOHMMAHUS BO3MOXHOCTH AKCHOMAaTHYECKOI'O MOCTPOEHHUS MaTeMaTHYEeCKHX
TeopHii, GopMUPOBaHNE TOHUMAHHUS POJIM AKCMOMATHUKH ITPU IPOBEAECHUH PacCy KICHUIA;

(dbopMUpOBaHNE YMEHHUS BIIAJIETh METOIAMHU JIOKA3aTEIbCTB U aJITOPUTMOB PELICHUS, YMEHUS UX
IIPUMEHATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIECHUS B XO/€ PELICHUSI CTEPEOMETPUUECKUX 3a1a4 U
3a7ad4  C TMPaKTUYECKUM COJepaHUueM, (QOpMHUpPOBAHUE TMPEACTABIECHUS O HEOOXOAUMOCTH
JIOKa3aTe’abCTB MpU OOOCHOBAaHMM MAaTEMaTHUYECKUX YTBEPXKICHUH M POIM aKCUOMAaTHKH B
IIPOBEJCHUH JIEYKTUBHBIX PACCYXIACHMUIA;

pasBUTHE M COBEPIICHCTBOBAHME HMHTEIUICKTYalIbHbIX M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, IO3HABAaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX  YMEHHM, KpPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBaHre  (QyHKIMOHAJIBHON TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUHU:  yMEHHUS
pacrio3HaBaTh IMPOSBICHUS I'€OMETPUYECKUX TMOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
JKU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU APYTUX yU4eOHBIX MMPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS PEAIBHBIX CHUTYyalWil, UCCIEJOBAHUA IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMU MTOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU CO/IEp)KaTEeNIbHBIMU JUHUSMU y4deOHoro Kypca «l'eomerpusi» B 10-11 kmaccax
apnsoTes: «[IpsiMble M MIIOCKOCTH B MpPOCTpaHCTBe», «MHororpanHukm», «Tena BparieHus,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «YyMETh OINEPUPOBATH MOHITHIMUY,
peNeBaHTHBIMU F€OMETPUU Ha yriIyOoaEéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO BCEM
coJiepKaTeNbHbIM JIMHUSM y4eOHOTo Kypca, a GOpMUpPOBaHHME JOIMUECKMX YMEHUH pacrnpeaesnsercs
HE TOJBKO TO COJAEp)KAaTeNbHBIM JIMHHUAM, HO U Mo roxaMm oOydeHus. ConepkaHue oOpa3oBaHMA,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DeaepanbHONH pabodeil MporpamMmbl,
pacripeieIEHHBIM 110 T0/1aM 00YYeHHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUNKMAIBHBIM ~ BOIIpOcaM  oOydJaromuecs o0pallaluch HEOJHOKPaTHO. OTO  MO3BOJISET



OpraHU30BaTh OBJIAZICHHE TE€OMETPUUYECKUMHU TMOHSATHSMH U HaBbIKAMHU [OCIEAOBATEIbHO H
MOCTYTIATENIFHO, C COOJIIOCHUEM MTPUHLIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOLIYIO
CUCTEMY TE€OMETPUYECKUX IMpe/CTaBICHU OOydaroluxcs, paclupsas U yriyomnss e€, oOpasys
NPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexo K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3mate ycnmoBus Uil guddepeHnManuu  00ydeHUs, IOCTPOSHUS WHIUBUIYaTbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, OOecTeuuTh yriayOlEHHOE M3y4YeHHE TeOMETPUHM KaK COCTaBJISIOLICH
yuebHoro npenMeTa «MaremaTukay;

MOJATOTOBUTh OOYYAIOMIMXCS K MPOJOJDKEHUI0 HM3yUeHUsT MaTeMaTHKU C y4€ToM BbIOOpa
Oynymeit mnpodeccun, oOecmeunBas MPEEMCTBEHHOCTh MEXAYy OOmMUM © MpodeccHoHATbHBIM
o0pazoBaHHEM.

Ha u3yuenne yuebnoro kypca «I'eomerpusi» Ha yriy0inéHHOM ypoBHe oTBOAuTCsA 204 yaca: B
10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heaenmo).

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeomeTpuu. Touka, mpsiMasi, MIOCKOCTh, IpOCTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHOE pacnonokeHue MpsIMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, NapajuIelIbHbIE U
cKkpemuBaromuecs npsaMble. [IpusHaku cxkpemmBaromuxcs npsamelx. [lapannenbHOCTh NPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IApaUICIbHBIE IPSAMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IPSIMBIX, NMAPAJIEIBHOCTh MPAMON M IUIOCKOCTH. IlapayuienpHOe M LEHTpaIbHOE NPOEKTHUPOBAHUE,
nzobpaxenue ¢puryp. OCHOBHbIE CBOMCTBA MapaJljIeIbHOTO NMpoekTUpoBaHus. 300paxenue ¢uryp B
NapauIeIbHOM TNPOEKUUH. YTJBl C COHANpPABICHHBIMU CTOPOHAMH, YIOJ MEXAY HpPSMBIMU B
npocTtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuielibHbIE MIOCKOCTH, CBOWCTBA MapauleIbHBIX
miockocteil. Ilpocreiiimume nmpocTpaHCTBEHHBIE (GUIyphl HAa IUIOCKOCTH: TETpa’p, Mapajulesenumnes,
MOCTPOEHUE CEYEHHUI.

[lepnieHAUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISIPHBIE NPSAMBIE B IPOCTPAHCTBE,
IpsIMblE MapayieNbHble U NEPIEeHIUKYISIPHbIE K TUIOCKOCTH, IPU3HAK MEPHEHAUKYIISIPHOCTH MPSMOM
U IUIOCKOCTH, TEOPEMA O MPSIMON MEPHEHAUKYJIIPHON TNIOCKOCTH. OpTOrOHAJIIbHOE MPOEKTUPOBAHMUE.
IlepnenauKyasp M HAKJIOHHBIEC: PACCTOSHHE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IUIOCKOCTH, MPOEKIHs (UIrypbl Ha IJIOCKOCTh. [lepneHIuKyIsIpHOCTh IJIOCKOCTEH: TNpU3HAK
MEPIECHINKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nmeprneHauKyspax.

VYTIibl B IPOCTPAHCTBE: Yrod MEXIy NPSIMOM U IJIOCKOCTBIO, JBYTPaHHBIA yroJl, JTUHEHHBIN
yrojl JABYTPaHHOro yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JIBYTPAHHBIX YIVIOB TpPEXTPaHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHororpanHuKu

Bunel MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: n-yroiapHas mpusma, npsmas u
HaKJIOHHAs MpPU3MbI, OOKOBas W TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamuienenumnen, TpsMOYTOJIbHBINA
napajuienenunes U ero cpoiicrBa. Kparyailimme myTH Ha MOBEPXHOCTHM MHOrOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. I[Tupamuna: n-yronbHas nupaMmujaa, NpaBUIbHAS U
yceu€HHas nupamubl. CBoiicTBa pédep M OOKOBBIX IpaHeil mpaBuibHOW mupamujbl. [IpaBuiibHbIE
MHOTOTPaHHMKU: NTpaBUJIbHAS MPU3Ma U IPaBUJIbHAS NMpaMK/ia, IpaBWIbHAs TPEYTOJbHAs MHpaMUIA
U IIpaBUWIBHBIN TeTpasap, KyO. [IpencraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3Ip, AOAEKadap
U UKOCadIP.

Brruucienne 371eMEHTOB MHOTOTpaHHUKOB: pE&Opa, nuaroHanu, yriael. [lmomaas OGOKOBOM
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIONIA L OCHOBaHMH, TeopemMa 0 OOKOBOH



MOBEPXHOCTU TpsiMOM Tpu3Mbl. [lmomrane OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABMIIBHOU
IApaMUJbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CummeTrpusi B MOPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU IPABWIBHBIX MHOTOI'PaHHHUKOB.
CumMMeTpHs B IPaBUIIBHOM MHOTOTPaHHUKE: CUMMETPHUSI MapajlieNeNuIe a, CAMMETPUS TPaBUIIbHbBIX
IIPU3M, CHMMETpUS IPABUIILHON TUPAMUIBI.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABICHHBIE U IIPOTUBOIIOJIOKHO HAIPaBJIE€HHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBUSI C BEKTOpAMH: CIIOXKEHHE W BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHUE BeKTOopa Ha uncio. CBOMCTBa ci0XkeHUs BEKTOpoB. CBOWCTBA YMHOXKEHHS BEKTOpA Ha
yucno. [londarne koMmiuaHapHble BeKTOpblL. [Ipu3Hak koMIiaHapHocTH TpEX BEeKTOpoB. lIpaBumio
napajuienenunena. Teopema O pa3joXKEeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHas cuctemMa KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy
KOOpJIMHAaTaMH BEKTOpA U KOOpJIUHATAMH TOYEK. YTOJI MeXIy BekTopaMu. CKalsipHOE NPOU3BEICHHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpamenust

[ToHATHS: TMIUMHIpPHYECKAas: TOBEPXHOCTb, KOHUYECKas MOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3yloliue MmoBepxXHOCTe. Tena BpalleHUs: UWIMHIAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3zaumnHoe pacnonoxkenue chepbl W IIIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N3o00paxeHue Ten BpalleHHs] Ha IUIOCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpusi chepsl u
niapa.

O60béM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO
napajuiesienunena u caeacTsus u3 He€. OObEM NMPSAMON M HAKIOHHOM MPU3MBI, IIWJIMHIPA, THPAMU/IBI
u koHyca. OOBEM 11apa 1 IapOBOTO CErMEHTA.

KomOuHanmu ten BpaiieHusi ¥ MHOTOrpaHHUKOB. [lpr3ma, BnyucaHHas B UWIMHJP, ONMCAHHAS
okoJjio nmnuHapa. Ilepeceuenne chepsl U mapa ¢ miockocTbio. Kacanue mapa u cdepsl m10CKoCThIO.
[ToHsiTHE MHOTOTPaHHUKA, OTMCAHHOTO OKOJIO cephl, cepbl, BIMCAHHON B MHOTOTPAHHUK WJIM TEJO
BpalllCHUS.

[Tnomane NOBEPXHOCTH LWIMHIApA, KOHyca, miuomanb chepsl u e€ wyacteil. IlogoOue B
npoctpaHcTBe. OTHOILIEHHE 00bEMOB, TUIOIIAAEH MOBepXHOCTeH moao0HbIX Guryp. IIpeodpazoBanue
nonodbus, romoterus. PemeHue 3amzay Ha IJIOCKOCTH € HCHOJB30BAaHUEM CTEPEOMETPUUECKHUX
METOJIOB.

[TocTpoeHne cedeHrnii MHOTOTPAaHHUKOB M TEJ BPAICHUS: CEYEHHs LMIUHApA (MapajljiesIbHO U
NEPIEHIUKYJIAPHO OCH), CEYEHHUs KOHyca (mapajyiesibHble OCHOBAHUIO M TPOXOJAIINE Yepes
BEpILMHY), CEYEHMs Ilapa, METOAbl MOCTPOCHUS CEUYEHHiIl: METOJ CJIE0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MJIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bexrtopel B mpoctpancTBe. Onepauuu Haja BEKTOpaMU. BEKTOpHOE yMHOXKEHHE BEKTODPOB.
CBoiicTBa BEKTOPHOrO YMHOXE€HHs. lIpsMoyrosmpHas cucTteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. PasnoxkeHue BekTtopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIM MeTon Mpu
pEeIIeHNN TeOMETPUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenust npoctpancTBa. Otobpaxenus. [[Bmwkenus u paBeHCTBO ¢uryp. OOmme cBoiCTBa
JIBIWKEHUM. Buapl ABMKEHUN: mNapajuleNibHbIA MEPEeHOC, LEHTpalbHas CHUMMETpHUS, 3€pKajbHas
CHMMETpHsI, TOBOPOT BOKPYT psiMoii. [IpeoOpazosanus nmogodus. [Ipsmas u chepa Diinepa.

INTAHUPYEMBIE PE3YJbTATbI OCBOEHHSI YYEBHOI'O KYPCA «I'EOMETPUA»
(YI'VIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCiMTaHUe:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCUHCKOro oOlIecTBa, MPEACTAaBIEHHUE O MaTeMaTHYEeCKHMX OCHOBAaX (YyHKIHMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYD, SIBICHHUH, MpOLEAYp I'pa)kIaHCKOro oOImecTBa (BBIOOPHI, ONPOCH U JAPYroe),
yMEHHE B3aUMOJICHCTBOBATh C COLIMATBHBIMU WMHCTHUTYTAMH B COOTBETCTBUU C MX (YHKIUSMHU H
Ha3HAUYCHHEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCHUCKON TI'pa)KTaHCKOW HACHTUYHOCTH, YBRXEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCUMCKOW MAaTeMaTHKH, LEHHOCTHOE OTHOLIEHWE K JIOCTHKEHUSM POCCHUHCKHX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEW POCCHICKOT0 Haponaa, c(hopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUUECKOTO TTOBEACHUS, CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHEHUEM JOCTIKCHUM HAYKU U
JESTENIbHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas SCTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3aJlay, PEIICHUM, paCCYXICHHM, BOCHPUMMYMBOCTh K MAaTEeMaTHYECKUM aCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYeCKHE 3HaHWsS B MHTEpPEcax 3/0pPOBOTO U
Oe3omacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE IHUTAHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXa, peryisipHas Qu3ndeckas akKTUBHOCTH), GU3UUYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/IOPOBUTEILHOMN JEATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyHAy, OCO3HAHHME IIEHHOCTH TPYAOTIOOUS, WHTEpPEC K pa3IMUHbIM cdepam
npoecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOH W e€ MpPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymieil mpodeccun M peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO M CaMOOOpPa30BAaHUIO HaA
MPOTSDKEHUH BCEH JKW3HHM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEHICHUH TPAKTUYECKUX 3a/1ad
MaTeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) 3Ko0JI0TMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJOTHMYECKOW  KyNbTyphl, TOHMMaHWE BIUSHUA  COLUAIBHO-
YKOHOMHUYECKUX MPOIIECCOB HAa COCTOSTHUE TTPUPOTHON M COLMATILHOM CPEJibl, 0OCO3ZHAHUE TII00aTbHOTO
XapakTepa JKOJIOTUYECKUX MpOOIeM, OpHEHTalus Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUN JUIs
pEIIeHus 3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpebl, TFITaHUPOBAHUE TIOCTYIIKOB M OIICHKH UX BO3MOIKHBIX
MOCJIE/ICTBUM JIJIs1 OKPY’KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTUKH, MOHUMaHWE MaTEMaTHYECKOW HAyKW KakK cepbl YeTOBEUECKON
JIEeATEIbHOCTH, 3TANOB €€ Pa3BUTUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIM3ALUHU, OBJIAJICHUE SI3BIKOM
MaTeMaTHUKd ¢ MaTeMaTUYeCKOW KyJIbTYypOH Kak CpEICTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jornyeckne aelcCTBUSA:
BBISIBJIATE U xapaKTemeBaTL CyIJ_IeCTBeHHBIe HpI/IBHaKI/I MATECMATHYCCKUX O6’b€KTOB, HOHHTHﬁ,
OTHOIICHUA MEXIY TMOHATUAMH, (HOPMYJIHUPOBATH OMNPEICICHUS TOHATHH, YyCTaHABIMBATh



CYLIECTBEHHBIH MNPU3HAK KJIACCU(PHUKALMK, OCHOBaHUS JUIsl OOOOIIEHHS M CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh M NpPeoOpa3oBbIBATH CYXKACHUSA: YTBEPAUTEIIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIAITh MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHBOpeYHs B (QakTax,
JTAHHBIX, HAOJIIOCHUAX U YTBEPKICHUX, IPEJIaraTh KpUTEPUH ISl BBIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTEeNbCTBA MATEMaTHUECKUX YTBEPKACHUN (IpsSMbIE W OT
IPOTUBHOI0), BBICTPAUBATh apryMEHTALMIO, IPUBOANUTh IPUMEPBI U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BbIOMpATh croco0 pelieHus yuyeOHOM 3amau (CpaBHMBATh HECKOJIBKO BAapHAHTOB pELICHUS,
BBIOMpPATh HAHOOJIEE OIXOAAIINHA ¢ YYETOM CaMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble ucciieoBaTe1bCKue 1eHCTBHA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIIbCKANA WHCTPYMEHT NO3HaHUS, (OPMYIHPOBATH
BONpPOCHI, (UKCHUpyIOLMEe MPOTUBOpeYne, MpolieMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOJUTH CAMOCTOSTENBHO CINIAHMPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0BAaHHE 10 YCTAHOBJICHUIO
0COOEHHOCTEl MaTeMaTUYECKOro OOBEKTA, SIBJICHMSI, MPOLIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POpPMYyJIMpPOBaTh OOOOIIEHUS M BBIBOJABI 1O pE3yjbTaTaM IPOBEAEHHOTO
HaOJIOICHUs, MCCIIEOBAHUS, OLICHHBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaTOB, BBIBOJIOB U
000011IEeHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TaK)KE BBIIBUTAThH MPEJIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIAITh 1eOUIUTHI MH(DOPMAIMK, JAHHBIX, HEOOXOAWMBIX ISl OTBETa Ha BOMPOC W IS
pelLeHHs 3a/1auu;

BBIOMpAaTh  WMHPOPMALMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THUIIOB,  aHAJIM3HPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIMIO Pa3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;

CTPYKTYpPHPOBaTh MH(OPMAIHIO, TPEACTABIATh €€ B pa3IMuHBIX (hopMax, HIUTFOCTPUPOBATH
rpaduvecKku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUSA

O0menue:

BOCIPUHUMATh U (OPMYIUPOBAThH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU OOILIEHUS,
SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOK TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XO/1y pElIeHHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUYEHHBIH pe3yJIbTaT;

B XoJie OOCYXIEHHs 3a/laBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, NPOOJIEMBI,
pemaeMoil 3amauM, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HAa IIOWCK pELIEHHS, COMOCTaBISTh CBOU
CYXJEHUSI C CYXICHMSAMHU JAPYTHMX YYaCTHUKOB JHaNora, oOHApy>KUBaTh pa3idyve U CXOJICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIIMPOBATH Pa3HOTIACHsI, CBOM BO3PAXKEHHUS;

IPEJICTaBISITh PE3yJbTaThl PEUICHMs] 3aJauyM, OSKCIEPHMEHTa, WCCIEI0BaHMs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (opMaT BBICTYIUICHHS C YYETOM 3a/iad MPE3CHTAIMH U OCOOCHHOCTEH
ayJIUTOPHUHU.

PerynsiTuBHbIE YHUBEpCAJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranusamnus:



COCTAaBJIATh IUJIAH, aJTOPUTM pEIICHHS 3aJadyd, BBIOMpPATh CHOCOO pemeHus ¢ y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapHUaHThI PEHICHUH ¢ y4ETOM HOBOM WH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELJIEKT:

BJIAJICTh HABBIKAMHU IO3HABATEIBHOW pe(IeKCHMHM KaK OCO3HAHHS COBEpPIIAEMBIX ICHCTBUN U
MBICITUTEIILHBIX TPOIIECCOB, WX PE3yJbTAaTOB, BJIAJIETh CIHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3ysibTara pelieHus] MaTeMaTHIeCcKOr 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPH pPEIICHUW 3aJla4d, BHOCHUTH
KOPPEKTHBBI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JTAHHBIX, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTATa IE]IU U YCIOBUSIM, OOBSCHAThH MPUYUHBI JJOCTHXKCHUS WU
HEJOCTH)KCHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

NOHMMAaTh M HCIIOJB30BaTh IMPEHMYINECTBA KOMAaHIHONH W WHIWBUAyaJIbHOW pabOTHI TpHU
pelIeHn: y4eOHBIX 3a/1a4, MPUHUMATh 1Ie]Ib COBMECTHOM JEATEIHHOCTH, TUNIAHUPOBATH OPTaHHU3AIHIO
COBMECTHOM paboThI, paclpeesiATh BUIbI PadOT, TIOTOBAPUBATHCS, 00CYKIATh MPOIECC U PEe3yIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TIPYyHHOBBIX ¢opMmax paboTel (00cyxkaeHus, oOMEH MHEHUH, «MO3TOBBIC
HITYPMBD) ¥ WHBIC), BBIIOJHATH CBOIO YacTh PabOTHl U KOOPJAMHUPOBATH CBOM JCHUCTBHUS C IPYTHUMH
YJICHAMHA KOMAaH[Ibl, OILICHMBATh Ka4yeCTBO CBOETO BKJIAaJa B OOLIMI MPOIAYKT MO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0ydaromuiicss HAyYUTCS:

e CcBOOOJNHO OINEPUPOBATH OCHOBHBIMH MOHSATHSIMH CTEPEOMETPHH TIPU PEUICHWH 3a/1ad |
IPOBEIEHUN MaTEMAaTUYECKUX PacCyKICHU;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEJCTBUA U3 HUX IPU PELICHUU TCOMETPUYECKUX
3a/ay;

e kjaccu(UUUpPOBaTh B3aMMHOE PpACIONOXKEHUE TNPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOIHO OIEPHUPOBATH MOHATHUSMH, CBSI3aHHBIMH C VyIJaMH B MPOCTPAHCTBE: MEXKITY
HOPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONMEPUPOBATH MOHATHAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHJIbl MHOTOTPaHHUKOB (TpuU3Ma, MHpaMHJA,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

e Kiaccu(UIUpPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(PUKAIIHH;

e cBOOOIHO OTIEPHPOBATH OHSATHSIMH, CBI3aHHBIMHU C CEUEHHEM MHOTOTPAaHHUKOB IIOCKOCTHIO;

e BBHINOJHATH MapajuleJbHOE, LEHTPAIbHOE U OPTOTOHAJIBHOE IPOEKTUpOBaHHE GUIYp Ha
TUTOCKOCTB, BBITIOJHSTH N300paKeHHs (GUTYp Ha IIIOCKOCTH;

® CTPOWTH CEUYEHUS MHOTOTPAHHUKOB Pa3TUYHBIMUA METO/IaMH, BHITIOJIHSTH (BEIHOCHBIE) TUTOCKHE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

®  BBIUMCIIATH IJIOLIAIU TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpH3Ma, MMpaMHjia), FTeOMETPUIECKUX
TEJ C MpUMEHEHUEM (HOPMYIT;

e CcBOOOIHO OMEPUPOBATH MOHATHUSIMH: CHMMETPHS B MPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTh
CUMMETpPHUH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHHU (UTYPHI;

e CcBOOOIHO ONEpUpOBaTh MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBUSI HAJl BEKTOPAMU;



pemiath 3aJayd  Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHWW U  HaXO0XJIECHUE
FEOMETPUUYECKUX BEJIUYUH, MPUMEHSS U3BECTHBIE METOJAbl MPH PEUICHUU MAaTEMaTUYECKHUX
3a]1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

OPUMEHSTh NPOCTEHIlNE MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJICKaTh, MPEOOPa3OBBIBATE M HHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX;

IPUMEHSTh IMOJIyYeHHbIE 3HAHHMS HA MpPAaKTHUKE: CPaBHUBAThb M aHAIM3UPOBATH peajbHbIC
CUTyalluu, NMPUMEHSTh HW3YUYEHHBbIEC MOHATHUS B IPOILIECCE MOMCKA PEHICHUS MaTeMaTHYEeCKU
c(hOopMyJIUPOBAHHON MPOOJIEMBI, MOJECIUPOBATh peajbHbIe CUTyallMd HA SI3bIKE T'€OMETPUH,
UCCJIE0BATh ITOCTPOEHHBIE MOJIENH C HCIOJb30BAHUEM I'€OMETPUUYECKUX MOHATUI U TEOPEM,
anmapara ainreOppl, pelmaTh MPAKTUYECKHWE 3aJauyd, CBS3aHHBIE C HAXOXJICHHUEM
F€OMETPUUYECKHUX BEITUYUH;

UMETh IpeJCTaBlIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTUS I€OMETPUM KaK COCTAaBHOM 4YacTu
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiaacca o0yyarouiuiicss Hay4uTCs:
CBOOOZHO OINEpPUPOBATh TMOHATUSAMHU, CBS3AHHBIMH C IWIMHIPUYECKON, KOHUYECKOW U
chepruecKkoit MOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;
OTIePHPOBATH MOHATHUSAMH, CBA3aHHBIMU C T€JIAMH BpAILEHH: [IMIMHIPOM, KOHYyCOM, chepoit u
11apoM;
pacro3HaBaTh Tela BpalleHUs (LWIMHAP, KOHYC, chepa W map) W OOBSICHATH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHuUs;
KJIaccu(UIMpPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpAIIECHUs, 00bEMBI U IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHMKOB M TeJ BpAIICHUS, T€OMETPHUYECKHX TNl C NPHUMEHEHHEM
bopmy;
CBOOOJTHO ONEpUpPOBaTh MOHATHSIMHU, CBSI3aHHBIMH C KOMOMHAIMAMHU TeJl BpalleHUs MU
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BITUCAHHBIA B cpepy M OMHMCaHHBIA OKOJO chepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHMUS;
BBIYHUCIISATH COOTHOILIEHUS MEXY TUIOIAAsIMUA TOBEPXHOCTEN U 00bEMaMU TIOJJOOHBIX TEII;
n300pakaTh M3y4yaeMble (UTYphl, BBINOJHATH (BHIHOCHBIE) MJIOCKHE YEPTEKU U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJl BpaIlleHUS;
U3BJICKaTh, HMHTEPIPETUPOBATh W TPEOOpPa30OBBIBaTH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKAX;
CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;
BBITTOJTHATH ONEPAIH HA/l BEKTOPAMH;
3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAUHAT;
pemarbh reoMeTpUYecKre 3a7addl Ha BBIYMCIICHHE YIJIOB MEXKIy NMPSMBIMH M IIOCKOCTSMH,
BBIYUCIIEHHE PACCTOSIHUHA OT TOYKM JIO IUIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJTHO OIIEPHPOBATH TOHSATHSIMH, CBSI3aHHBIMH C JIBKCHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUMN;
BBINOJIHATh M300pa)KEHUs] MHOTOTPAaHHUKOB M TEJI BPAIICHUs NMPHU MapaieIbHOM IepeHoce,
LEHTPAJIbHOW CHUMMETPUH, 3€pKaJbHOM CHMMETPUH, IPH MOBOPOTE BOKPYI MpPSIMOIi,
npeoOpa3oBaHmsl OI00MS;
CTPOUTh CEYEHHsS] MHOTOTPAHHHKOB W TEJ BpAIICHMS: CEUECHUS IWIMHIpa (MapajuielibHO U
NEPIEHINKYJIAPHO OCH), CEUYEHHUs KOHyca (mapajuielbHble OCHOBAHHIO M MPOXOMAIINE Yepes3
BEPIIIMHY ), CEYCHHUS 111apa;
UCIIONIb30BAaTh METOJBl IOCTPOCHMSI CEUYEHUH: METOJA CIIE0B, METOJ BHYTPEHHEIrO
IPOEKTHUPOBAHUS, METO]I TIEPEHOCA CEKYILEH IMIIOCKOCTH;



JIOKA3bIBaTh T€OMETPUIECKIE YTBEPKICHHUS;
OPUMEHATh ~ TeoMeTpuveckue  (GakThl Uil PEUICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPEIIOJIATAOIINX HECKOJIBKO IIIaroB PEHICHMS], €CITU yCIOBUS IPUMECHECHUS 3a/I1aHbI B SIBHOU U
HessBHOU (opme;

pemiath 3ajadyd  Ha  JIOKA3aTENCTBO MAaTEMAaTHMYECKHMX OTHONICHUH M HaXOXKJICHUE
TEOMETPHUYECKUX BEIINYMH;

MPUMEHSTh MPOTPAMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TIpU
PELICHUH CTEPEOMETPUICCKUX 3a/1a4;

NPUMEHSATh TOJIyUYCHHBIC 3HAHHMS HAa TPAKTUKE: CPaBHHBATh, aHAJIU3UPOBATh U OLICHUBATH
pealilbHbIC CHTyaIlul, TMPUMEHSATh W3YYCHHBIC TOHSTHS, TEOPEMBbI, CBOWCTBAa B IMpoIecce
MIOUCKA PEIICHHs] MaTeMaTHYECKH CPOPMYITMPOBAHHOW MPOOJIEMBI, MOJICIIMPOBATh PEabHbIC
CUTyallud Ha S3BIKE T'C€OMETPHUH, HMCCIEOBATh MOCTPOCHHBIE MOJEIU C HCIOJIb30BaHHUEM
TCOMETPUYCCKUX TIOHATHH M TEOpEeM, amrapara aireOpbl, pemarbh MPaKTUYCeCKUE 3aJaud,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPHUCCKUX BEIIMYUH;

UMETh TPEJCTaBICHUsI 00 OCHOBHBIX JTallax pPa3BUTHS T'€OMETPHHM KaK COCTAaBHOM 4YacTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (ungposBbie)
n/n | mnporpamMMbl Beero Koutponbh | o5ha30parennubre
ble padoThbI pecypebt
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru
5 B3anmMHoe pacrionoxeHue NpsMbIX B 6 1 https://resh.edu.ru
MIPOCTPAHCTBE
3 HapannenLvH OCTD TIPAMBIX 1 8 https://resh.edu.ru
IUIOCKOCTEH B MPOCTPAHCTBE
4 Hep TCHAIIRYAPHOCTD HPAMBIX 1 25 https://resh.edu.ru
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSHUS 16 1 https://resh.edu.ru
MHororpaHHuKu 7 1 https://resh.edu.ru
7 BekTopsl B IpOCTpaHCTBE 12 https://resh.edu.ru
8 Hosropenre, 0606meHI:Ie 1 5 2 https://resh.edu.ru
cucTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 102 6
[TPOPAMME
11 KJIACC
Ne HanmeHoBaHMe pa3eioB U TeM KosnnuyectBo yacos DJIEeKTPOHHbIE



https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282
https://resh.edu.ru/?ysclid=lo2r2n227c989168282

n/n NPOrpamMMbl Kontpoasn (uudposrie)
Bcero oOpa3oBaTe/ibHbIE
ble padoThbI
pecypcsl
1 AHanuTH4eckasi FreoOMeTpHs 15 1 https://resh.edu.ru
2 Hosropennc, 0606HICHI:IC 1 15 1 https://resh.edu.ru
CUCTEeMAaTH3aIHsl 3HAHUH
3 O0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru
4 Tena BpameHus 24 1 https://resh.edu.ru
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru
KPYTJIBIX TEJ
6 JIBrxeHus 5 1 https://resh.edu.ru
7 Hosroperue, 0606meHI:Ie 1 17 2 https://resh.edu.ru
CUCTEeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 ]

[TPOTPAMME
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