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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBnIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa3oBaHus, TaKk Kak 00eCreunBaeT BO3MOKHOCTh U3Yy4E€HHUs JUCLUIUINH €CTECTBEHHO-HAay4YHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKia. II0CKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKHU JIOTMYECKUX YTBEPXKACHUM IPU PELICHUU
F€OMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Llens ocBoeHUs1 TMporpaMmsel yueOHoro kypca «l'eomerpus» Ha yriyOaEéHHOM YpOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIIOCOOHOCTEH OOy4YaromMXCsl TpPU H3yYEeHHUH TEOMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecreuyeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacliMpeHue MpEeACTaBICHUS O TEeOMETPUM KakK YacTH MHUPOBOM KYIbTYphl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHUX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX OINMCHIBaTh W H3y4yaTb pasHble  SBIICHUSA
OKpY’KaloIllero Mupa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (opMyn U yMEHHE UX HPUMEHSTb, YMEHMS
JTOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHHS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEINH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NIpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
yMEHUs HX MPUMEHATb, MPOBOAUTH [OKA3aTCIIbHBIE PACCYKIAEHUS B XOJE PEILICHUS
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHe
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcs, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIECHHUS, THTEpECa K N3yYEHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUS PEATbHBIX CHUTYallMH, MCCIEeI0BaHUS
MOCTPOCHHBIX MOJIeNei, UHTepIpPETalluy MOJTYYCHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
kjaccax saBisAOTCsS: «lIpsiMble M IIIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHuku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «JBH)KEHHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHPOBATH MOHATHSIMHU,
peJIeBaHTHBIMHU T€OMETPUH Ha yriyOnéHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpeieNiieTcsi HE TOJbKO IO COJEp)KaTelIbHBbIM JUHUSM, HO U IO TrojaM oOOydYeHHs.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpOcaM OO0 Yydaroluecs
oOpalainuch HEOJHOKpAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJACHHUEM TNPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJaroumxcs, paciupsis u yriayomss e€, oopaszys MpOYHbIE MHOKECTBEHHbIE
CBSI3H.

[lepexox K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s quddepeHnuanud  0OydeHUs, MOCTPOCHHS WHIWBUIYAIbHBIX
o0pa3oBaTeNnbHBIX NporpammMm, oOeclneduTh yriayOnE€HHOE W3y4eHHE TeOMETPUM  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremMaTukay;

MOJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTEMaTUKU C Y4€TOM BbIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodecCrHOHATBHBIM
o0pazoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, I0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroIuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsamsix. [lapamieabHOCTh NPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpadAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10ckocTH. OpToroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, IUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOrOorpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHASI TUpaMKJia U MPaBMIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHWI, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHHUKE: CHUMMETpHUS MapajljlesieNuIena, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpBI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue xomiutaHapHble BeKTOphl. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa M KOOPJAMHATaAMH TOYEK. YTOJI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOoHYc, cdepa, map. BzaumHoe pacnosnoxenue cdepbl U INIOCKOCTH, KacaTeabHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OObEM MpsSMONW W HAKIOHHON MPU3MBI, IHJIMHIPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunammu Tten BpamieHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHWE OO0BEMOB, TMIIOMIAZE TMOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haja BEKTOpaMu. BekTopHOe yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OroOpakeHus. J[BukeHus u paseHcTBO ¢uryp. OOmue
CBOICTBa JBIKEHUW. BHIBI ABMKEHUN: MapasieNbHBI MEPEHOC, IEHTpalIbHAs CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTAaBICHUE O MAaTEMAaTHUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKUM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHHE JIMYHOTO BKIIAJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTEeMaTUYECKUM aCTeKTaM Pa3jIndyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas Qu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBFHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON M e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJbTYphl, TOHUMAaHWE BIHUSHUS COIHMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKpYKAIoMmIel Cpe/bl, TUIAHNPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3sBUTHS HAYKH U OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATENbHOCTh HHIUBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MNOHATUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACIICHUS IOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpULATeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud  (CpaBHHBATh HECKOIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpodJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BEIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB  PA3IUYHBIX THUIOB, aHAJU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTUPOBATH HOHy‘-ICHHBIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AUajiora, O6Hapy)KI/IBaTB pasiiniuc u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 337a4  NOpE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yibTaTa pelleHrs MaTeMaTHUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBHUSM, OOBICHATH HNPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax padoThl (00CYyXaAeHHUsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZIHO OIEpPHPOBATh MOHSATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOHUTH CEYCHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  IpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTh  HMHpopMauio O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TNPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CHUTYAIlH, TPUMEHITh U3yYSHHbBIC MOHATHS B IMPOIECCE TOUCKA PEUICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKIEHUEM T€OMETPHUYECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTyUEHNS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATUSAMU, CBS3aHHBIMH C KOMOWHALMSMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYPBI, BBIIOJHATH (BBIHOCHBIC) IUJIOCKHE YEPTSHKH U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemath TEOMETPUYECKHE 33aJa4d Ha BBIYUCICHHE YIJIOB MEXIYy NpPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
MepeHoCe, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJSIIIKE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOBI TIOCTPOCHUSI CEUSHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHITh TEOMETpHYSCKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYECKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC IOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX JTallaX Pa3BUTHS T€OMETPHU KaK COCTaBHOW
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KoauuecTBO yacoB

Ne JJleKTpoHHBbIE (U (poBLIE)
HaumeHoBaHMe pa3aesioB U TeM NPOrPAMMbI Koutpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsI padoTbI
1 BBe/IcHHE B CTEPEOMETHIO 23 1 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
5 B3aumHoe pacnosokenue npsMeix B 6 1 bubmunoreka [{OK https://m.edsoo.ru/7f419d08
IIPOCTPAHCTBE
3 [TapannensHOCTh NPAMBIX U INIOCKOCTEH B 8 1 bu6mmoreka [IOK https://m.edsoo.ru/7f419d08
MPOCTPAHCTBE
4 [TeprieH UKy IAPHOCTD TPSMBIX U IIOCKOCTEH B o5 ) bubmuoreka ITOK https://m.edsoo.ru/7f419d08
IIPOCTPAHCTBE
5 VEs! 1 paceTosuA 16 1 Bubmuroreka I{OK https://m.edsoo.ru/7f419d08
6 Mororpa i 7 1 Bubmuoreka I{OK https://m.edsoo.ru/7f419d08
7 BeKTOpH! B MPOCTpaHCTBe 12 1 Bubmuroreka I{OK https://m.edsoo.ru/7f419d08
3 [TosTOpeHune, 0000IIEHUE U CUCTEMATH3ALIS 5 1 Bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 2



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATUYECKOE IINITAHUPOBAHUE

11 KJIACC
KosunuyecTBO Yacon
Ne JJleKTpoHHBbIE (U (poBLIE)
HanmenoBanue pa3jiejioB 1 TEM NMPOrpaMMbl KoﬂTpo.m,H],]e HpaKTI/I‘IECKHe
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsI padoTsI
1 AHATHTHYCCKaS TCOMETpH 15 1 Bubmoreka ITOK https://m.edsoo.ru/7f419d08
) IToBTOpeHue, 06001IeHNne U CUCTEMATH3aIHsA 15 1 Bbu6muoreka LIOK https://m.edsoo.ru/7f419d08
3HAHUM
3 OGHEM MHOTOrpaHHHKA 17 1 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
4 Tena BpameHms 24 1 1 Bubmuoreka ITOK https://m.edsoo.ru/7f419d08
5 TIIOMAM TOBEPXHOCTH 1 0GHEMBI KpYTIHIX TeI 9 1 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
6 TBiKenus 5 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIUS 17 5 bubnumoteka LIOK https://m.edso0o.ru/7f419d08
3HAHUMN
OBIIEE KOJIMYECTBO YACOB T1O ITPOTPAMME 102 8 2



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CBs3b ¢ IpOrpaMMoii BOCIUTAHUS

Peanuzarus neqarornyeckuMu pabOTHUKAMU BOCIIUTATEIILHOTO MOTCHIIMAIA YPOKOB (YU4eOHOTO TpeMEeTa) MPEAINoaract Cieayomee:

YCTaHOBJICHHE JIOBEPHUTENBHBIX OTHOIIECHUH MEXKIY yYUTEIEM WM ero Y4eHWKaMH, CIIOCOOCTBYIOMIMX ITO3UTHBHOMY BOCHPHSTHIO YYaI[UMHCS
TpeOOBaHUI U IPOCHO YUUTEIIS, MPUBJICUCHUIO NX BHUMAHHS K 00CYKIaeMOW Ha YpOKe HH(POPMAIIMH, aKTUBU3AIUY UX TO3HABATEIILHOM JIEATCILHOCTH;

MoOyXK/ICHUE IIKOJIBHUKOB COOJIIOJIaTh Ha YPOKE OOIICTIPUHSTHIC HOPMBI IOBSACHHS, IpaBHJia OOIMICHHSI CO CTapmuMHu (YUUTEISIMH) U
CBEPCTHHUKAMH (IIKOJIHHUKAMH), TPUHIIAITEI YI€OHOW JUCIUTUTHHBI H CAMOOPTaHU3AIIHH;

MPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K IIECHHOCTHOMY aCICKTY U3y4aeMbIX Ha ypOKaXx SBJICHUH, OpraHu3aius UX paOdoThI C IOJy4aeMOl Ha YPOKE
COIMaIbHO 3HAYNMOU HH(pOpMaNnel — MHUIIMUPOBaHUE ee 00CYKIEHM, BRICKA3bIBAHHS YUAIIMMHUCS CBOETO MHEHUS 110 €€ ITOBOJTY, BEIPAOOTKH CBOETO K
HEH OTHOIIICHUS;

HUCITOJIB30BAHUEC BOCIIUTATCIIBHBIX BO3MO)X(HOCT€I>'I CO)Z[Cp)KaHI/I}I y‘-IC6HOI‘O HpCI[MeTa qepe3 I[GMOHCTpaHI/IIO JCTAM HpHMCpOB OTBCTCTBCHHOT'O,
TPaXTAHCKOTO TIOBEICHUS, MPOSBICHHUS YEIOBEKOIIOOMS M JOOPOCEPAEYHOCTH, Yepe3 MOA00p COOTBETCTBYIONIUX TEKCTOB ISl YTEHUS, 3ajad s
peleHus1, MPOOIEMHBIX CHTYAIMH AJ1si 00CYKJCHHUS B KJIACCE;

MPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (OpPM pabOTHl yYalIUXCs: WHTEIUIEKTYAIbHBIX WrP, CTHMYJIHAPYIOIMX TO3HABATEIHHYIO MOTHBAIHIO
IIKOJIFHUKOB; JUIAKTUIECKOTO TeaTpa, IIe TMOIYYCHHbIE Ha ypOKe 3HaHWS OOBITPBHIBAIOTCS B TeaTPAbHBIX IMOCTAHOBKAX; AMCKYCCHH, KOTOPHIE TAOT
YyUYaIIUMCsI BO3MOKHOCTh TIPUOOPECTH OTBIT BeJICHHSI KOHCTPYKTUBHOT'O JIMAJIOTa; TPYIIIOBOM paboThl MIIM PabOTHI B Mapax, KOTOPBIE Y4aT NIKOJIHHUKOB
KOMaH/IHO# paboTe U B3aUMOJICHCTBHIO C IPYTHMH JETHMU;

BKJIIFOUCHUEC B ypOK I/IFpOBLIX npouez[yp, KOTOpBIe IIOMOrarT HOIII[ep)KaTB MOTHBAINIO ILCTCﬁ K HOJIy‘-IeHI/IIO 3H3HI/II7[, HaJTIAX KUBAHUIKO ITO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUH B KJIacCe, IOMOTal0T YCTAHOBJICHHUIO JOOpOXKeIaTeIbHOW aTMOC(hEPhI BO BPEMs YPOKa;

OopraHm3anys medcrBa MOTHBHPOBAHHBIX W APYAWPOBAHHBIX YYaIIUXCS HAJl UX HEYCIIEBAIOIUMH OHOKIACCHUKAMHM, JAFOIIETO IIKOJIHEHUKAM
COIMAJIBHO 3Ha'-II/IMBII\/'I OIIBIT COpraHI/I‘IeCTBa u B331/IMHOI71 IIOMOIIIH,

VHUIIMAPOBAHUE W TIOJJICPXKKA HCCIIENOBATENLCKOM JEITeIhHOCTH IMIKOJHHUKOB B PaMKaX pealin3alid MU WHAWBHUIYAITBHBIX W TPYMIIOBBIX
HUCCIICI0BATCIIBCKUX HpOCKTOB, YTO AacCT HIKOJIbHHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HABBIK CaMOCTOSATCIIBHOI'O peHIeHI/DI TeOpeTH‘{eCKOﬁ HpO6HeMLI,
HaBBIK TEHEPUPOBaHUS U O(HOpPMIIEHHS COOCTBEHHBIX HJIEH, HABBIK YBRKHUTEIBHOTO OTHOIIECHHS K UYXHM HJesiM, 0(hOpMIIEHHBIM B paboTax Jpyrux
WCCIIEIOBATENCH, HABBIK ITyOIMYHOTO BBICTYIUICHUS TIepe] ayAUTOPUEH, apryMEHTUPOBAHUS M OTCTaWBaHUS CBOSH TOUYKH 3PCHUS;

co3/aHne THOKOM M OTKPBHITOM cpeapl OOy4YeHHs W BOCIHTAaHUS C HCIIOJIb30BAaHHUEM TaJKETOB, OTKPHITHIX 00pa30BaTeIbHBIX PECYPCOB,
CHUCTEM YNIpaBICHUs TIO3BOJISIET CO3/1aTh YyCIOBHS Juis peanu3anuu nposo3riameHHbx FOHECKO Beaymumx npuHimnoB oopazoBanus XXI| Beka:
«o0pazoBaHue s BCEX», «00pa3oBaHKUe Yepe3 BCIO )KHU3HBY, 00pa30BaHUE «BCET/IA, BE3JIE U B JIFO00OE BpeMs». Y 0O0YyYaroIIUXCs Pa3BHBAIOTCS HABBIKU
COTPYJIHI/IT-IGCTBa, KOMMYHI/IKaHI/II/I, COHI/I&J’IBHOﬁ OTBECTCTBCHHOCTH, CHOCO6HOCTB KpHTquCKH MBICJIUTD, OHepaTI/IBHO 1 KAYCCTBCHHO pemaTL HpOGHeMBI;
BOCITUTBHIBAETCS IIEHHOCTHOE OTHOIIEHHUE K MUPY;

MpoBecHKE B 00111€00pa3oBaTeIbHBIX Opranu3aiusax Pecrnyonrku KpbiM equHbIX YpOKOB B pamMKkax Kanenmaps 00pa3oBaTe/IbHbIX COOBITHH,
MPUYPOYCHHBIX K TOCYJapCTBEHHBIM U HAlIMOHAILHBIM Tpa3aHukaM Poccutickoit Denepanyiv, NaMsITHBIM JIJaTaM U COOBITUSM POCCUICKON UCTOPHH U
KYJIBTYPHbI, B TAKXKE IMOCBSIICHHBIX TAMATHBIM JaTaM B uctopuu PecriyOmuku KpbiM.



YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYHEHUKA

» Marematuka: ['eometpus, 10-11 xnaccel/ [Toropenos A.B., Akunoneproe o6mmectBo «M3narensctBo «IIpocBemienne
METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA

http://mathnet.spb.ru/

http://www.problems.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6muoreka IIOK https://m.edsoo.ru/7f419d08

Enunas xomtexnus LudpoBeix oOpasoBatenbHbix pecypcos - http://school-collection.edu.ru/catalog/rubr/?subject[0]=17
Peectp nmpumepHbIX 00pa3oBaTeabHBIX Iporpamm - https://fgosreestr.ru/

Koncrpykrop padounx nmporpamm - https://edsoo.ru/

http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



https://m.edsoo.ru/7f419d08
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://fgosreestr.ru/
https://edsoo.ru/

INPUJIOKEHUE 1
KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KosmuecTBo yacos Hara Hara
Ne i/ Tema Ypoka B K()HTpo,m,}[],[e HpaKTuquKHe H3YyYCHUSA I10 H3y4Y€HUd 1O
cero
padoThI padoThI IUIaHy daxry
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1 02.09.24
Ha IJIOCKOCTH | B IPOCTpaHCTBE" o
5 [ToBTOpenue Temsl "CkansgpHoe 1 03.09.24
IPOM3BENEHNE BEKTOPOB" o
3 [ToBTopenue Temsl "Bbruncienue yria 1 05.09.24
MEX/y BEKTOpaMM B IpocTpaHcTBe" o
4 [ToBTOpeHue Tems! "YpaBHEHHE NPSAMOI, 1 09.09.24
IPOXOIAILEH Yepe3 IBe TOUKU" A
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 10.09.24
ypaBHEHHE TUIOCKOCTH B OTPE3KaX N
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 120924
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax o
7 BekTtopHoe npousBenenne 1 16.09.24
8 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 17.09.24
IPOrPAMMHUPOBAHKE o
9 JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1 19.09.24
IPOrPaMMHUPOBAHHE o
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1 23.09.24
MEX/Ty MPSIMBIMU B MHOTOTPaHHHKaX o
11 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1 24.09.24
MEKIy TUIOCKOCTSIMA B MHOTOTPaHHHUKAX e




dopMmya pacCTOSHUAS OT TOUKH J10

12 26.09.24
TUIOCKOCTH B KOOPJIMHATAX
Haxoxxnenne pacCTOSHUM OT TOYKH 0

13 p 30.09.24
TUTIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU J0

14 p . 01.10.24
TUIOCKOCTH B TIPABUIILHON MTUPAMU/IE
KonTtponpHas pabora "AHanutuveckas

15 | 03.10.24
TeOMETpUs
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

16 07.10.24
MHOTOTPAHHUKH

17 CeueHus MHOI'OTPAaHHHUKOB: METOJ, CIICA0B 08.10.24
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IJIOCKOCTH, IIEPECCUCHUSA IIPSIMBIX U 10.10.24
MJIOCKOCTEH
[TapannenpHbIe PAMBIE U TIIOCKOCTH:

19 14.10.24
MapaJUICIIbHBIE CEUEHUS
[TapannenbHble TPSAMBIE U IUNIOCKOCTH:

20 . 5 15.10.24
Pacy€T OTHOLIEHUN
ITapammensHBIE IPSIMBIE M TIIOCKOCTH: YTIIBI

21 P p yr 17.10.24
MEXK]1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
[lepnenquKynspHbIE MPSAMBIE U TUIOCKOCTH:
CTaHJApTHRIE aphI ITEPITEH UK YIIPHBIX

22 PTHEIC Tapht Hep YAP 21.10.24
MJIOCKOCTEN ¥ MPSIMBIX, CAMMETPUH
MHOTOTPAaHHUKOB
ITeprieH TUKyASIpHBIC IPSAMBIE U TIJIOCKOCTH:

23 P YJIPHHE 1P 22.10.24
TeopeMa O TPEX MEPHEHAUKYIAPAX
ITeprieH UK yASIpPHBIC IPSAMBIC U TIJIOCKOCTH:

24 P yIsp p 24.10.24

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

05.11.24

26

HOBTOpeHI/Ie: IIiomaanu MHOIOyroJibHMKOB,
bopMyITBI TSI TIOMIAACH, COOOPaKEHUS
moa00ust

07.11.24

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bOopMYITBI TSI TIOMIAACH, COOOPaKEHUS
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

[Tnomany ce4eHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

11.11.24

12.11.24

14.11.24

30

KonTponsnas padora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

18.11.24

31

32

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

19.11.24

21.11.24

33

CrepeomeTpHuyecKre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

25.11.24

34

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

26.11.24

35

O06BEM npsAMON TIPU3MBI

28.11.24




36 CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C 02.12.24
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpuknanHblie 3a1a4u, CBsI3aHHBIE C 00BEMOM 03.12.24
PSIMOM TIPU3MBI
Brranciiene 006EMOB TEJI C IIOMOILBIO 05.12.24

38 onpenenéHHoro uaterpaiga. Oobém
HAaKJIOHHOM MPU3MBI
Brruucinenue 00bEMOB TENI ¢ IOMOILBIO 09.12.24

39 onpeaenéHHoro unrerpaia. Oobpém
UpaMUIb

40 ®dopmyna o0béMa nupamuabl. OTHOIICHHE 10.12.24
00BeMOB UpaMu ¢ OOLIUM YIIIOM

a1 ®opmyna o0béma nupamuabl. OTHOIICHKE 12.12.24
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C 16.12.24
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C 17.12.24
00BbEMaMH TUPAMHUIBI
[Tpuknaaneie 3agauu no reMe "OO0bEMBI 19.12.24

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuxnagusie 3anaun no Teme "OO0bEMBI 23.12.24
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenue 06bEMOB. Beruncienue 24.12.24
PacCcTOSHUA 70 TIIOCKOCTH

47 KonTtponsHas padora "O6béM 26.12.24

MHOTOTpaHHUKA"




[unmHIprdecKas NOBEPXHOCTD, 28.12.24

48 o0pa3yromue HUIHHIPUYECKON
IIOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAP. 13.01.25
[Imomane MOBEpXHOCTH UIIMHIAPA

50 KoHnueckast moBepXHOCTh, 00pa3yroIme 14.01.25
KOHHYECKOU noBepxHoctu. Konyc

51 Ceuenue KoHyca IJIOCKOCTHIO, 16.01.25
[apajuIeIbHOM IJIOCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB 20.01.25
Y YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM 21.01.25
IIOBEPXHOCTU KOHYCA

54 [Tomane 60KOBOI MOBEPXHOCTH M TOJTHOM 23.01.25
IIOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3a1a4u Ha 27.01.25

55 JIOKa3aTeILCTBO U BLIYHCIICHHE,
IIOCTPOEHUEM CEYEHUH LWIMH/PA, KOHyCca
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

5 28.01.25

MIOCTPOEHUEM CEUEHUM LWIIMH]IPA, KOHYCa

57 [IpuknagHeie 3a/1a4u, CBSI3aHHBIE C 30.01.25
UWIAHAPOM

58 IIpukitaguble 3ana4n, CBsI3aHHbIE C 03.02.25
UWIAHAPOM

59 Cdpepa u wap 04.02.25




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

06.02.25

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa

10.02.25

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

11.02.25

13.02.25

64

CrepeomeTpuuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

17.02.25

65

66

67

CrepeoMeTpuuecKre 3aauu Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHUEC, CBA3aHHBIC
co cepoii U mapoM, TOCTPOESHUEM UX
CEUYEHUM TIIOCKOCTHIO

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

BBIUMCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIE
mog00ust

18.02.25

20.02.25

25.02.25

68

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPAaHHUKOB

27.02.25

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

01.03.25

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

03.03.25




71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

04.03.25

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LUWJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

06.03.25

11.03.25

74

[Tnomaay 60KOBO M TOTHOM MOBEPXHOCTH
KOHYycCa

13.03.25

75

76

CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IIaAu MoBepxHocTel Ten"

15.03.25

17.03.25

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEHTa U IapOBOr0 CEKTOpa

20.03.25

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
iomanbio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOTOOHBIX TEI

22.03.25

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TEl U IUIOMIACH
IIOBEPXHOCTEN

24.03.25

80

Kontponbnas padota "[lnomann

25.03.25




MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

81

82

83

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBuxenust u paBeHCTBO (uryp. OOrime
CBOICTBA JBHKCHUM

Buapl nBrkeHuUiA: napajuiebHbIA MIEPEHOC,
LEHTpajIbHasi CUMMETPHS, 3epKallbHas
CUMMETpPUS, TOBOPOT BOKPYT MPSMOit
[IpeoOpazoBanus nomoodwus. [Ipsmas u chepa
Ditnepa

27.03.25

07.04.25

08.04.25

84

85

86

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTse"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanui: "llapamieasHoCT
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE"

10.04.25

14.04.25

15.04.25

87

O6o06matomiee moBTopenue 11 mousTHii u
MeToJ10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

17.04.25

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reomeTpun 10-11 kmaccos,
CUCTEMaTH3alysl 3HaHui: "BeKkTopsl B
npocTpaHcTae”

22.04.25

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTOI0B Kypca reometpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "O0beM

24.04.25




MHOTOTrpaHHHKaA"

90

91

92

93

O6o06maromee moBTopeHue 11 moHITHI 1
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucremaTusaius 3uanuii: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBropeHue 11 moHsaTH 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucTteMaTusanys 3Hanui: "Ihiomanm
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN
O6o06matomee moBTopeHue 11 moHsATHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

Hrorosas KOHTPOJIbHAaA pa60Ta

26.04.25

28.04.25

29.04.25

03.05.25

94

95

Wrorosas koHTposibHas paboTa

[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
3HAaHUH

05.05.25

06.05.25

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08.05.25

97

98

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

12.05.25

13.05.25

99

Wcropus pa3BuTus CTEpEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

15.05.25




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPUU KaK
102 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

19.05.25

20.05.25

22.05.25

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




HNPUJIOKEHHUE 2

KpuTtepun u HOpMbI OlleHKH 3HAHU, YMEeHUI1 U HABBIKOB
o0y4yaromuxcs.

1. OueHka yCTHBIX OTBETOB YYALIUXCS

OTBeT OLIEHUBAETCS OMMEmMKOIl «5», €CIIN yUalluNCs:

- TIOJHOCTBIO PACKpbUI COJEpXaHHe MaTepuansa B 00beMe, MpeayCMOTPEHHOM
IIpOrpaMMoi;

- U3J0XWI Marepuajg TIPaMOTHBIM  SI3bIKOM B  ONPEIEICHHON  JIOTMYECKOMN
II0CJIEZI0BATEIBHOCTH, TOYHO MCIOJIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHUKY;

- IPaBUJILHO BBIMOJIHUII PUCYHKH, YUEPTEKHU, TPapUKU, COMYTCTBYIOILIUE OTBETY.

- MOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IIOJIOKEHUS KOHKPETHBIMU
IpuMepamMu, IPUMEHATh UX B HOBOW CUTYAllMH IPU BBIITOJIHEHUH MPAKTUYECKOT0 3aJaHuUs;

- IPOJEMOHCTPUPOBAI YCBOEHUE pAHEE HU3YUYECHHBIX COIYTCTBYIOLIUMX BOIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYHBOCTH UCTIOIB3YEMBIX YMEHUHN 1 HaBBIKOB;

- OTBeYaJ CaMOCTOSTENBHO 0€3 HaBOSIIMX BOIPOCOB yuuTens. BozMoxkHBI ogHA —
JIB€ HETOYHOCTU IPH OCBEILEHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKaX, KOTOPBIE
YUEHUK JIETKO UCIIPABHII IO 3aMEYAHUIO YUUTEIIS.

OTBer oOLEHHUBAETC ommemkou «4», €cClli OH YJOBJIETBOPSAET B OCHOBHOM
TpeOOBAaHUSAM Ha OLIEHKY «5», HO IIPH TOM UMEET OJMH U3 HEIOCTATKOB:

- B M3JIOKCHHH JOMYIICHbl HEOONbIINE MPOOENbl, HE MCKa3UBIIME MAaTeMaTHYeCKOe
coJlepKaHuE OTBETA;

- JOMYUIEHbI OJMH — JIBA HEJOYETa MPU OCBEIIEHUU OCHOBHOI'O COJEp>KaHHS OTBETA,
HCIIPABJICHHBIE 110 3aMEYAHUIO YUUTEIIS;

- JIOTYyIIEHbI OomuOKa Wi 0ojee JBYX HEIOYETOB MPHU OCBEUICHHH BTOPOCTETIEHHBIX
BOIIPOCOB MJIU B BBIKJIAJIKAX, JIETKO MCIPABIIEHHBIE 10 3aMEUYAHUIO YUUTEIS.

Ommemxka «3» CTaBUTCS B CIEAYIOIIUX CIydasax:

- HEIOJIHO WJIA HENOCJIENOBATEIBHO PACKPBITO COACPKAHUE MaTepuaia, HO IOKa3aHO
ofiiee MOHMMAaHUWE BOIpOCAa W TMPOJEMOHCTPUPOBAHBI YMEHMs, JOCTaTOYHBIE IS
JAJIbHENIIEr0 YCBOEHMsI IMPOrpaMMHOro marepuana (ompeneneHHble «TpeboBaHUSAMH K
MaTeMaTHYECKOM MOJrOTOBKE YUaIIUXCSI»);

- HMEJHUCh 3aTpyIHEHUsS WM JIONYUIEHbl OIIMOKM B OINpEAEICHUH TOHATH,
WCIIOJIb30BaHUM MAaTE€MaTHYeCKOW TEPMHMHOJIOTMH, YEpPTEXaxX, BBIKJIAIKAX, HCIPABICHHbIE
MIOCJI€ HECKOJIBKUX HaBOSIINUX BOIPOCOB YUUTES;

- YUYEHUK HE CIPaBMJICS C IPUMEHEHHEM TEOPUHU B HOBOM CHUTYyallMM IIPH BBIIIOJHEHUU
MPaKTUYECKOTO 3aJlaHusl, HO BBINOJHWI 3aJaHusl 0043aTeIbHOIO YPOBHS CIIOXKHOCTH I10
JIaHHOU TeMe;

- TpU H3NOKEHUU TEOPETHYECKOr0 MaTepuasia BbISBIEHA  HEJIO0CTaTOYHas
c(OpPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIAEAYIOMIMX CIy4asiX:

- HE PacKphITO OCHOBHOE CO/IepKaHue yueOHOro Marepuana;

- 0O0HapyXKeHO HEe3HAHWE WU HEMTOHMMaHUE YUYEHUKOM OOJbIIeH MM HanboJiee BaXXHOM
4acTH yueOHOro MarepHana;

- JIOTIYIIEHbI OMIMOKK B OMpEENIEHUU MOHATUH, IPU MCIIOJIb30BAaHUU MaTeMaTH4ecKoi
TEPMUHOJIOTUM, B PpHUCYHKaX, YepTexax WIM rpadukax, B BBIKIAJKaX, KOTOpbIE HE
MCIIPABIIEHBI [TOCJIE HECKOJIBKUX HaBOSIINX BOIIPOCOB YUUTEIS.



Ommemka «I» cTaBUTCS, €CIIN: YICHUK OOHAPYKWJI MOJTHOE HE3HAHUE U HEMOHUMAaHUe
M3y4yaeMoro y4eOHOro Marepuaja WIM HE CMOI OTBETUTb HM HAa OJMH U3 IOCTABICHHBIX
BOIIPOCOB 110 U3y4a€MOMY MaTepHally.

2.
3. OueHKa nUCbMeHHbBIX padom yuamuxcs

Ommemka «5» CTaBUTCS, €CIIH:

- paboTa BBIMIOJIHEHA BEPHO U MOJHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOEIIOB U OIHOOK;

- pEIlIeHHE HE COJIEPKUT HEBEPHBIX MATEMATUUECKUX YTBEPKJICHUM (BO3MOXHA OJHA
HETOYHOCTb, OMKCKA, HE SBJISIOIIASACS CJICICTBHEM HE3HAHUS WM HETIOHMMAHHS Y4eOHOTO
MaTepuaia).

Ommemka «4» CTaBUTCS, €CIIH:

- paboTa BBHIMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIATOB PEUICHUS HEJOCTATOYHBI
(ecmu ymeHHe OOOCHOBBIBATH PACCYXKICHUS HE SBISJIOCH CIEHUATbHBIM OOBEKTOM
IIPOBEPKN);

- IomylieHa oJlHa OIKOKa UM ABA-TPU HEJOYETa B BHIKJIAJKAX, PUCYHKAX, YepTeKax
wiu rpadukax (€C 3TH BHJIBI paOOThI HE SBJISUTHCH CIICITUAIBHBIM 00BEKTOM IIPOBEPKH);

- BBIIIOJIHEHO 0€3 HEeJI0UCTOB HEe MEHEE Y4 3aJaHuH.

Ommemka «3» CTaBUTCS, €CIIM:

- JomylieHbl Ooyiee ONHOM oOmMOKM uiu Oojiee TpeX HEI0YEeTOB B BBIKIAIKAX,
gepTekax WIM TrpaduKax, HO y4allUWcs BiIaIeeT OOs3aTCIBHBIMU YMEHUSMHU  T10
MPOBEPSIEMON TeMe; 0e3 HEJIOUETOB BBIMOJHEHO HE MEHEE IMOJIOBUHBI pa0OTHI.

Ommemka «2» CTaBUTCS, €CIIM:

- JIOMYIICHbl CYHIECTBEHHbIC OINMOKM, TOKa3aBIIME, YTO Y4YallWiics HE BIajeeT
00s13aTeTbHBIMA YMCHHUSIMHE 110 IAHHOW TeMe B TIOJTHOW Mepe;

- MPABWJILHO BBHITIOJIHEHO MEHEE TTOJIOBUHBI PAOOTHI

Ommemka «1» cTaBUTCS, €CIIM:

paboTa mokasana MoJHOe OTCYTCTBUE y ydallerocs: 00si3aTeIbHbIX 3HAHUN U yMEHUH
10 TIPOBEPSIEMOM TEME WJIM 3HAYUTENbHAS YaCTh PaOOTHI BHITIOJIHEHA HE CAMOCTOSITENIHHO.



