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IHOACHUTEJIBHASA 3AIINCKA

I'eometpus sBisiercs oAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro ooOIIero
o0pa3oBaHMsI, TaK KaK 00€CTIeYMBAET BO3MOXXHOCTh M3YUCHUS JUCIUILTUH €CTECTBEHHO-HAYYHOH
HAIPABJICHHOCTH M IPEIMETOB I'yMaHUTapHOro Lukia. [[OCKONBbKY JIOTMYECKOE MBILLUICHUE,
dopmupyeMoe MpH M3Yy4EHHH OOYy4aroIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETpUH, IIpHU
J0KA3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LIENIOYKU JIOTUYECKHUX YTBEPKICHUN IIPU PELICHUU
TFEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTb W ONPOBEPraTb TI'MIIOTE3bl HEMOCPENCTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NUYECKUX
3az1ay.

Ilenb ocBoeHus: mporpaMMel yueOHOro kypca «I'eomerpusi» Ha yriyOI€HHOM ypOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CHOCOOHOCTEM oOyuarolmuxcs HpU HM3YYEHUM T'€OMETpUH, Kak
COCTaBJIsAIOLIeH mnpeaMmeTHoW oOmacth «Marematuka W HH(oOpMaTHKa» depe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUs Oosiee IIyOOKMX TNeOMETpPUYECKHX 3HaHUM U
NEeUCTBUH, CIEMU(PHUUHBIX T'€OMETPUM, U HEOOXOAMMBIX I YCIEHIHOTO MPOo(eCCHOHAIBLHOIO
00pa3oBaHMsl, CBA3aHHOIO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IproputeTHBIMM 33ja4aMU Kypca T€OMETPUU Ha YINIyOJIEHHOM YpOBHE, PACIIMPSAIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHHe IPEACTABICHUS O TEOMETPUM KAK 4YacTH MHUPOBOM KYJIBTYphl M
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H TEOMETPHH C OKPYIKAIOIIAM MHPOM;

(dbopMHpOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENSAX, MO3BOJMAIOIIMX ONMCHIBATh W HW3y4aTb pa3HBIC  SIBJICHMS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOIrO ammapara 1o paszueny «CrepeoMeTpus» yueOHOTro
Kypca reOMETpHY;

(dopmMHpOBaHHE YMEHHS BIIaJIeTh OCHOBHBIMU MOHSATHSMH O NMPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ U yMEHHE WX NPUMEHSTh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHMS 3a/1a4;

dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpPTEXaxX, MOACNSAX W B PEATbHOM MHPE
MHOI'OTPaHHMKH U TeJa BPALICHUsl, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopmupoBaHue TOHVMAHHUS BO3MOXXHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJIM AKCHMOMATUKU IpPHU IMPOBEACHUU
pacCyXIeHHUI;

¢dbopMHpOBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEeIbCTB WU AJITOPHUTMOB pEIICHHUS,
YMEHHs HX IPUMEHATb, IPOBOJAUTH [JOKA3aTENIbHBIE PACCYXKIACHUS B XOAE peELICHUS
CTEpEOMETPUYECKHX 3a/Jad U 3aJad C [PAaKTUYECKUM CojAepKaHueM, (popmupoBaHUe
NPEJCTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TPU OOOCHOBAaHMM MAaTEMAaTHYECKHX
YTBEP)KICHUM U POJIM AKCMOMATUKHU B IIPOBEICHUM I€yKTUBHBIX PACCYKICHH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYyaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyyaroImuxcs, I03HAaBaTeNbHOW aKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBILUICHNS, THTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBanne (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHHS
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsAX U IPU U3YUYEHHUH JAPYTUX YYEOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalUd, HCCIEAOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIBTAaTOB.



OCHOBHBIMHU  COJIepKATeIbHBIMU JUHUAMHU yueOHoro kypca «Il'eomerpus» B 10-11
kiaccax sBisAroTCs: «[IpsiMple M TIIOCKOCTH B HpOCTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «/IBMXKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH MOHITHAMMN,
peNeBaHTHBIMU T€OMETPUH Ha YTiIyOnEHHOM ypoBHE 00yueHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHBIM JIMHUAM Y4eOHOro Kypca, a (opMHpoBaHHE JOTHUECKUX YMEHHM
pacmpeziensercss HE TOJbKO MO COJEpXKATeNbHBIM JHHHUSAM, HO M TIO TrojJaM OOy4YeHHs.
Conepxanne  00Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHO paboueil mporpaMMebl, pacrpeneléHHbIM 0 rojiaM 00y4YeHHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHAIBGHBIM BONPOCAM OOydaroIIHecs
oOpamiaaiuch HEOJHOKPATHO. OTO TO3BOJSIET OPraHW30BaTh OBJIAJCHHE T'€OMETPHUECKUMHU
MOHATUSAMHM W HaBbIKAMHU TOCJIEIOBAaTeIbHO M MOCTYyNaTeNbHO, C COOJIOACHHEM MPHUHIIMIA
MIPEEMCTBEHHOCTH, a HOBBIE€ 3HaHUS BKIIOYaThb B OOUIYI0 CHUCTEMY T€OMETPUUYECKUX
MpeJICTaBICHUN O0yJarouInXcs, paciupsis U yriayomss e€, obpa3ys MpoYHble MHOKECTBEHHBIE
CBA3H.

[lepexoxa K U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3nath ycnoBus s AuddepeHumanuu o0ydyeHHs, MOCTPOCHUS WHIMBHYaJbHBIX
o0pa3oBaTEeNbHBIX  TPOTpaMM, OOECHeYuTh YIIIyONEHHOE M3yYeHHE TeOMETPUM  Kak
COCTaBIISFOLICH yueOHOTO mpenmeTa «MaTemMaTukay,

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yUeHUs MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeir mpodeccun, obecreuynBas MPEEMCTBEHHOCTh MEXKIY OOHIUM M TMpodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Ha wusyuenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HEA€IIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpEOMETpUH. TouKa, IpsAMasi, INIOCKOCTb, MPOCTpaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, NTapAIIICIIbHbIE U
cKpeuuBarolmuecs npsamele. llpusHaku ckpemuBaromuxcs npambIX. [lapamieabHOCTh NIPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApaJUICIbHBIE IPSIMbIE B IIPOCTPAHCTBE, MApPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamienbHOe UM LEHTpalbHOE
MIPOEKTHpOBaHUE, N300paxxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MapayljIeIbHOTO MPOSKTHPOBAHUSI.
N3o06paxenue ¢puryp B napauieJbHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJI
MEXJy IpSIMBIMU B IpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEHN: MapajulebHBIE IUIOCKOCTH,
CBOMCTBA NapajljieNbHbIX MII0cKocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUIYPBI HA INIOCKOCTH:
TeTpa’aAp, NapajljIeJIeIUIIe], IOCTPOCHUE CEYCHUN.

IlepnieHOUKYIAPHOCTE IPSAMOM M IUIOCKOCTH:  IEPIEHAUKYISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IIApAUICIbHBIE M IEPHEHIUKYJISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH IEPHEHAMKYJIIPHON
IJIOCKOCTH. OpTOrOHaNBHOE MPOEKTUPOBaHUE. lleprneHInKyssp U HAKIOHHBIE: PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 IUIOCKOCTH, IPOEKLUs GUTYypbl Ha IIIOCKOCTb.
IlepnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHINKYIISIPHOCTH ABYX IIIOCKOcTeR. Teopema
0 TPEX NEPIEHIUKYIIApaX.

Yriel B INPOCTPAHCTBE: Yrojl MEXKAY MPsSAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yTIOJ,
JMHEMHBIN YroJjl ABYTPAaHHOIO yria. TpEéXrpaHHbId U MHOrorpaHHble yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTJIa.

MHoOrorpaHHUKH

Bunpl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. Ilpusma: n-yrompHas mnpusma,
npsMasi M HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
IIPSIMOYTOJIBHBIM DIapajuleIeNMIe] W ero cBoicTBa. Kparwaillime IyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. I[IpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrojibHasi IMpamuJia, NpaBuibHas U yceu€HHast nupamusl. CBoiicTBa pédep 1 OOKOBBIX IpaHei
MIpaBUJILHON mNUpamuibl. [IpaBuiibHBIE MHOIOTPaHHUKM: IIpaBUJIbHAS NpPHU3Ma U INPABWIbHAS
nupamMuia, MpaBuiIbHas TPEYrojabHas MHUpaMHIa U TPABUWIBHBINA TeTpasap, Kyo. [IpencraBnenue
O MPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3pP, TOACKA AP U UKOCABP.

Brruucnenne 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60koBoit
IIOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOH IOBEPXHOCTH MNpsMOM mnpu3Mbl. Ilnomans OGOKOBON MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPAMUBL.

CuMMeTpusi B IPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUHU IIPABWIBHBIX MHOTI'OI'PDAaHHHUKOB.
CumMeTpusi B TpaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHs Mapajulesienunena, CHUMMETPHs
IIPaBUJIBHBIX NIPU3M, CHMMETPUS NIPABUILHON TUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANPAaBICHHBIE M IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBEeHCTBO



BEKTOpOB. JleiicTBUSI C BEKTOpaMHM: CIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BekTopa Ha uyucio. CBoiicTBa cnoxeHus BekTopoB. CBoiicTBa
YMHOXXEHHUSI BeKTOpa Ha 4yncio. [loHsTHe KoMIulaHapHbIe BeKTOpHI. [Ipu3HaKk KOMIUTaHApPHOCTH
Tpéx BekTopoB. [IpaBmino mnapamnenenwmena. TeopemMa O pa3jIOkKEHWH BEKTOpAa MO TPEM
HEKOMIUTAHAPHBIM ~ BeKTOpaM. lIpsMoyrombHasi cucTeMa KOOpJMHAT B  TPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3b MeXIy KOOpIWHATAMH BEKTOpa M KOOPAWHATAMH TOYEK. YTOJ
MeX Ty Bekropamu. CKaIsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHA: LWIMHApPUYECKAs IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, OOpa3yolmue mnoBepxHocTeil. Tena BpalleHus: LUIMHIAP, KOHYC, YCEUEHHBIH
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cdepsl U INIOCKOCTH, KacaTelbHas MIIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHust Ha INIOCKOCTH. Pa3BépTka nunuuapa u konyca. Cummerpus
cdepsl U mapa.

O6BéM. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBHOTO
napajuienenunena u ciaeactsuss u3 He€. OOBEM NpsAMON M HAKIOHHOW MPHU3MBI, LWIMHIpA,
nUpaMuIbl U KoHyca. OOBEM 11apa U IapoOBOTO CETMEHTA.

KomOunanmu Tten BpalieHMss M MHOTOrpaHHHMKOB. Ilpu3ma, BIUCaHHas B LWINMHJD,
omnucaHHas okojio munuHApa. llepeceuenue cheprl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl MI10cKocThI0. [IoHATHE MHOTOrpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHOI B
MHOT'OI'PaHHMK MJIHM TEJIO BPAILEHHS.

[Tnomanps MOBEPXHOCTH LMJIMHJIpA, KOHyca, miomans cdepsl u e€ vacteir. [lomoOue B
npoctpanctBe. OTHomeHHe o00BEMOB, IUIOMAAEH MOBEpXHOCTEH  MOAOOHBIX  (Uryp.
[IpeoOpazoBanue momodusi, romoreTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BAHUEM
CTEpPEOMETPUUECKUX METOJIOB.

IToctpoeHne cedeHMH MHOTOIPDAaHHMKOB M Te€Jl BpALIGHUSA: CEYEHUS LWINHApA
(mapanienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TMapajulelibHble OCHOBAHHMIO U
NPOXOJALINE Yepe3 BEepIINHY), CEYEHHUs IIapa, METOJAbI IMOCTPOEHHsI CEYEHUMH: METOJ CIIE/IOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepannu HaJl BEKTopaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOKeHHUsS. lIpsMoyrosbHas cucTtemMa KOOpAMHAT B INPOCTPAHCTBE.
Koopaunarts! Bektopa. Pa3noxenue Bexkropa no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MPHU
pELICHUH T€OMETPUUECKUX 3a7au.

J{BM2KeHMS B IPOCTPAHCTBE

JBwxenuss mnpoctpaHcTBa. OtoOpakeHus. J[IBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABWXEHMH. Buapl ABMKeHMI: mapajulenbHbI MEpeHOC, LEHTpajbHAas CHUMMETpHS,
3epKaJIbHasi CHMMETpPHS, IIOBOPOT BOKPYT mpsiMoid. [IpeobpazoBanus noxobus. [Ipsimas u cdepa
Diinepa.



ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIETI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHUE:

chOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTAaBICHHE O MATEMAaTUYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp TpakIaHCKOTO oOIIecTBa
(BBIOOPBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBLHBIMU MHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIMSIMU U Ha3HAUYCHUEM;

2) naTpMoTHYECKOE BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTh POCCUHCKOMN IPpaKAAHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HACTOALIEMY POCCUICKOM MaTeMaTHKH, LIEGHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCUHCKUX
MaTEMaTHKOB M POCCHUUCKON MaTeMaTH4eCKOW IIKOJNBI, MUCTOIb30BAHUE JTHUX TOCTHKCHHUI B
JIPYTUX HayKax, TEXHOJOTHUX, chepax SKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCTIMTAHHE:

OCO3HaHMWE  JYXOBHBIX LEHHOCTEH  pOCCHICKOro  Hapoaa, c(HopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTMKEHUH HAayKu U JIEATEIbHOCTHIO Y4EHOT0, OCO3HAHHE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peUIeHWH, pPacCyXIECHUH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuyeckoe BociuTaHKuE:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSITH MaTEMAaTUUECKHUE 3HAHUS B UHTEPECAX 3/I0POBOTO
n Oe3omacHOro oOpas3a >XKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (310POBOE
MUTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryisipHas Gu3nueckas akTUBHOCTB),
(buznYecKoe COBEPILIEHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/IOPOBUTENLHON 1€ATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPY/Iy, OCO3HAHHME LIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3nuyHbIM chepam
MpOoPECCUOHAIBHON JESTEIIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW U €€ MPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTHKEHUHM BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH
MPAKTHUECKUX 3a7]a4 MaTeMaTHUECKON HapaBIeHHOCTH;

7) 3K0JI0rnYecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KyIbTyphbl, IOHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHYECKUX IIPOLECCOB HA COCTOSIHME IPUPOJHOM M COLHMAIBbHOM CpeIbl, OCO3HAHHE
IJI00aJTbHOTO  XapakTepa  JKOJIOTMYECKUX  NpoOsieM, OpHUEHTalusi Ha  [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUM JUIsl pelieHMsl 3ajad B 00JacT OKPY’KaIOLIEH cpelibl, MJIaHUPOBAaHUE
MTOCTYTIKOB ¥ OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUN JIsI OKPYXKAIOIMIEH CPEJIbl;



8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(pOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOILIECTBEHHOW NMPAKTUKH, TOHUMAHHUE MaTEMaTHUYECKONM HayKu Kak cqepbl
YeJIOBCUECKON JeATeTbHOCTH, TANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS PAa3BUTHS LUBHIM3ALIUH,
OBJIAJICHUEC SI3BIKOM MAaTEMAaTHUKHU U MaTeMaTHIeCKOHN Ky.]'[BTypOﬁ KaK Cp€ACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTbH OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NESTEIEHOCTh MHIMBHIYAIBHO U

B TpyTMIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3naBaTe/bHbIE YHMBepPCAIbHbIE YueOHbIe AeiicTBUS

Ba3oBble Jlornyeckue AeiCTBUA:

BBISIBISITh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPHU3HAKA MAaTEeMAaTHYECKHX OOBEKTOB,
NOHATUM, OTHOLIEHMH MEXAy MOHATUAMH, (OpPMYyJIUpOBaTH ONpENAETCHUs  MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(UKALMK, OCHOBAaHUA U1 000OLIeHHs u
CpaBHEHMS, KPUTEPUU IPOBOJUMOI0 aHAIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBAaTh U NPeoOpa3OBbIBATh CYXICHHS: YTBEPAUTEIbHbIE U
OTpHLIATENbHBIE, €MHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBIIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYHs B (PaKTax,
TaHHBIX, HAONIONEHHUSX W  YTBEPXKACHUSX, TMpeUlaratb KPUTCPHH JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEYUHIA;

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITETIBHO JIOKA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TIpsMble U
OT TPOTUBHOIO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOJIUTH HPUMEPbI U KOHTPIPUMEPSI,
00OCHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pemieHus y4yeOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BHIOMpATh HaWOONEee MOIXOMANIMA C YYETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENI0BATEIbCKHI MHCTPYMEHT MO3HAHMs, (OPMYIUPOBAThH
BOINPOCHI, (DUKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, yCTaHaBIMBAaTh HCKOMOE W JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIIHIO, MHEHHE;

MPOBOJUTh  CAMOCTOSITENIBHO  CIUTAHUPOBAHHBIN  AKCIEPUMEHT, HCCIEJIOBAaHHE TI0
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENTLHO (YOPMYITHPOBATh 00OOIICHUS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0IEHUS, UCCIIEI0BaHMs], OLIEHUBATh J1IOCTOBEPHOCTh MOJIyYE€HHbBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIECHHI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOIEcca, a TAK)KE BBIIBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JEPUIUTHI MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HAa BONPOC M JIJIS
peleH s 3a1a9u;



BbIOMpaTh HMHPOPMALMIO W3 MCTOYHMKOB  pA3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh W HWHTEPIPETHPOBATH WHPOPMALMIO pA3TMYHBIX BHIOB M (QOpM
IIpEJICTaBJICHHUS;

CTPYKTypUpOBaTb  MH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX  (QopMmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HAAE&KHOCTb HH(POpPMALMM MO CaMOCTOSATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBHUS

O0menue:

BOCHpI/IHI/IMaTB nu q)OpMYJ'II/IPOBaTB CY)KI[CHI/ISI B COOTBCTCTBHUU C yCJ'IOBI/ISIMI/I n neisiMu
O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peHI/I$I B yCTHBIX U IIUMCBbMCHHBIX
TEeKCTaxX, JaBaTh IIOSCHEHHUS [0 XOJAYy peIICHHs 3aJa4yd, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yJbTarT;

B XOJIe OOCY>KIEHHsI 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3aa4M, BbICKA3bIBaTh WJCH, HAIICJICHHBIC HA MOWMCK PELICHHS, COMOCTABJIATh CBOU
Cy)KI[eHI/ISI C Cy)I(l[eHI/IHMI/I ;[pyrI/Ix y‘IaCTHI/IKOB Jguaiora, O6Hapy)KI/IBaTB pastqu U CXOICTBO
MO3UIHH, B KOPPEKTHOH opMe hOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

Hp@}ICTaBJ'IHTB pGSYJ'II)TaTI)I peIHeHI/IH 3aga4u, 3KCHepI/IMCHTa, HUCCICJO0BaHUsI, HpOGKTa,
CaMOCTOSITCIIBHO BBI6I/IpaTB (1)0pMaT BI)ICTYHJ'ICHI/DI C y‘-IéTOM 3a1a4 HpGSGHTaHI/II/I nu
O0COOCHHOCTEH ayMTOPHH.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuzanms:

COCTaBJIAThH IJIAH, AITOPUTM pEIICHUs 3a/adyd, BBIOMpPATh CHOCOO pelIeHUs ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaIIUH.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH HHTE/JIEKT:

BJIAJIETh HABBIKAMU ITO3HABATEIHLHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JACHCTBHMA
U MBICIUTENBHBIX TPOIECCOB, HUX pe3yJbTaToB, BIAJETh CHOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS MpoIIecca U pe3ysibTaTa pelleHusl MaTeMaTUYecKoi 3a1au;

MPEIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh TpPH PEIICHUU 3aJla4, BHOCUTH
KOPPEKTUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JIAHHBIX, HAHJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LEIH W YCIOBUSAM, OOBACHATH NPUYUHBI
TOCTIDKEHHST WM HEJIOCTIKCHHS PE3YJIbTaTOB JESTEIbHOCTH, HAXOIUTh OINMOKY, J/aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON pabOThl MpHU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMi0 COBMECTHOH pPabOThI, paclpenensiTh BUIbl padoT, AOroBapuBaThCs, 0OCYXIATbh
MIPOIIECC M PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYINIOBBIX (hopMax paboThl (0OCYyX JAeHUsS, OOMEH MHEHUMN, «MO3TOBBIC
IITYpMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM NIEHCTBHS C
APYTUMH YIEHAMH KOMAaH[IbI, OLEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KpuTepusM, chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaaccao0ydaromuiicss HAy4YnUTCS:

CBOOOJHO OTNIEPUPOBATH OCHOBHBIMHU MOHATUSIMH CTEPEOMETPUH IPU PELICHUH 3a]1a4 U
MIPOBE/ICHUN MaTEMAaTHICCKUX PACCYKIICHHIA;

IOPUMEHATh AKCUOMBI ~CTEPEOMETPHUM W  CIEICTBUS W3 HHUX I[pPH  PELICHUU
Te€OMETPHUYECKUX 3a7ay;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATh MOHATHAMH, CBS3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXKIY
NPSMBIMH B TIPOCTPAHCTBE, MEXK/TY MPSIMOH ¥ TNIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C MHOTOTDAHHUKAMU;

CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (NIpHU3Ma, MHpaMH[a,
MIPSIMOYTOJIBHBIN TTapajuiesenumne, Ky0);

KJIAaCCU(UITUPOBATHL MHOTOTPAHHUKH, BEIOWPAsi OCHOBAHUS IS KJIACCH(PUKAIUY;
CBOOO/IHO OIEpHUPOBaTh MOHATHUSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
TUIOCKOCTBIO;

BBITTOJIHATH TapajuIeNIbHOE, IEHTPAJIbHOE H OPTOTOHAIBHOE MTPOSKTUPOBAHUE (QUTYD HA
TUIOCKOCTbh, BHIIOJHATH H300paXkeHHus (PUTyp Ha IMIIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJaMH, BBIOJIHATH (BHIHOCHBIE)
IUIOCKHE YEpPTEXH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpXY, COOKY,
CHM3Y;

BBIYHCIIATh IUIOMIAJM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (Ipu3Ma, MUpaMH[A),
reOMETPHUYECKUX TeJl C TPUMEHEHHEM (HOopMyIT;

CBOOO/IHO ONEpPHUPOBATh IMOHATHAMHU: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOO/IHO ONEpPHPOBATH NOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpJIUHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMU;

pemath 3aJa4d Ha JIOKA3aTeNbCTBO MAaTEMAaTHYECKUMX OTHOIICHUH M HaXOXICHHE
TE€OMETPHUECKUX  BEIWYHMH, TIPUMEHSS W3BECTHBIE METOJABl TP  pEIICHHUH
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXHOCTH;

INPUMEHSTH MPOCTEUIINE NPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIIHOHHbIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPHUYECKUX 3a71ad;

U3BJeKaTh,  NpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH  HMH(OPMAIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha YepTeKax u
PHCYHKaX;

NPUMEHSTh TIONy4YCHHBIC 3HAaHUS Ha TIPAaKTUKE: CPaBHUBAaTh W aHAJIU3UPOBAThH
peaNbHbIe CUTYallMH, NIPUMEHATh W3yYCHHBIC TOHATHUS B TPOLECCE MOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYITUPOBAHHON MPOOIIEMBI, MOACIUPOBATh peajbHbIE CUTYAIUU
Ha S3bIKE TEOMETPUH, MCCIEIOBATh IOCTPOCHHbIE MOJEIH C HCIOJIb30BAaHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOpbl, pelarb MNpaKTHUYECKue
3aJ1auM, CBSI3aHHBIEC C HAXOXK/IEHUEM IeOMETPHUUECKUX BEITHUYHH;



UMETh MpPEJICTaBICHUsI 00 OCHOBHBIX ATanax pa3BUTHS TEOMETPUU KaK COCTaBHOM
4acTH pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konmy 11 kinaccaobyyaronuiics HayquTCs:

CcBOOO/IHO ONEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C IMIMHIPUYECKON, KOHUYECKON U
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyUEHHS;

ONEepPUPOBATh MOHATUSMH, CBS3aHHBIMH C TEJIaMH BpAIICHUSA: LUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpaileHus ([MHIUHIP, KOHYC, cdhepa u map) U 0ObSICHATH CIIOCOOBI
MOJIyYEeHHUS TeJl BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoiokeHue cepbl U IMII0CKOCTH;

BBIUUCIIATh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEN BpAIICHUS, OOBEMBI H
TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAHHWUKOB M TEJ BPAIICHHS, T€OMETPHUECKUX TeIl C
npumMeHeHueM Gopmyr;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH, CBSI3aHHBIMU ¢ KOMOWHAIMSAMU TEJl BPAILEHHUS H
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy W OMHCAaHHBINH OKOJO chepsl,
cdepa, BriMcaHHas B MHOTOTPAHHUK MJTU TEJIO BPAIICHHUS;

BBIUUCIISATH COOTHOIICHHUS MEXIy IUIOMIAJSIMH ITOBEPXHOCTEH M 00bEMaMH 1MOTI0OHBIX
Ten,

n300paxarb H3ydaeMmble (DUTYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB MPOCTBIX O00BEMHBIX (GUTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpalleHHUS;

W3BJICKATb, WHTEPIPETHPOBATH u npeoOpa30BHIBATH UHPOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (GUrypax, MPEACTAaBICHHYIO Ha YepTexax u
PHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTEPAIUU HaJl BEKTOPaMU;

3aJ]1aBaTh INIOCKOCTh YPAaBHEHUEM B JICKApTOBOM CHCTEME KOOP/AMHAT;

pemarh TEeOMETpPUYECKHE 3a/Ja4d Ha BBIYHCICHHE YIJOB MEXIy TNPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia MPH PELICHUH;

CBOOOJHO OMNEPUPOBATh MOHITUSAMH, CBS3aHHBIMH C JBH)KEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUI;

BBINIOJHATh M300paK€HUsST MHOTOTPAHHUKOB M TEN BpallleHUs MpHU MapajljieIbHOM
nepeHoce, IeHTPaIbHONH CUMMETPUH, 3€pKaJbHONH CUMMETPUH, IIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB U TeJ BpalICHHs: CEUEHHUs LWIHHJIpa
(mapasuienbHO U NEPIEHIUKYIISPHO OCH), CEUYSHHs KOHYca (IapaiesibHble OCHOBAHHIO
Y TIPOXO/JISIIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCMOJIb30BaTh METOJbl TOCTPOEHUS CEUYEHUI: METOJl CJEIOB, METOJ BHYTPEHHETO
MIPOEKTHPOBAHUS, METO]I TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKACHUS;

OPUMEHATh TeOMeTpHuYecKue (aKThl I pelIeHHs CTepeOMETPUYECKHUX 3ajad,
MPEIONIarafoIIuX HECKOJIBKO IIAaroB PEUIeHHUs, €CIIU YCIOBUS MPUMEHEHHUS 3aJaHbl B
SIBHOW M HESIBHOM (opMme;



pemiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOILIEHHH M HaXOXKIeHHE
TreOMETPUUYECKUX BEJINYMH;

IPUMEHSTH POrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI PU
pELIEHNN CTEPEOMETPUUECKHX 3a/a4;

INPUMEHATh TOJyYeHHbIE 3HAHMSA Ha TMpaKTHKe: CpPaBHMBATh, AHAJIM3MPOBATH U
OLIEHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh N3YUECHHBIE MTOHATHSI, TEOPEMBI, CBOICTBA
B IIpollecce IOUCKAa pELIeHHUs MaTeMaTH4ecKu Cc(HOPMYIHMPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh pealbHbIE CUTYallud Ha A3bIKE F€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIENIA C WCTOJIB30BAHUEM T€OMETPUYECKHX MOHATHI M TEOpeM, ammapara aiareOpsl,
pelaTh NpakTUYECKHE 331a4H, CBSI3aHHbIE ¢ HAXOKAECHUEM I€OMETPUYECKHUX BEJINYNH;
UMETh MPEJCTaBICHUs OO0 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTABHOMN
4acTU (PyHIAAMEHTA Pa3BUTHS TEXHOJOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnuyectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KoHTposbHbI IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoTsI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 2 0 https://resch.edu.ru/
5 B3anMHoOe pacnionokeHne npsMsIx B 6 | 0 hitps://resch.cduru/
MIPOCTPAHCTBE
3 [TapamienpHOCT NPSMBIX U IUIOCKOCTEN B g 0 0 htps://resch.edurw/
MIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB HDAMBLE o 25 0 0 https://resch.edu.ru/
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 1 https://resch.edu.ru/
6 MHororpaHHuKu 7 1 https://resch.edu.ru/
7 BekTopsl B IpOCTpaHCTBE 12 0 https://resch.edu.ru/
2 HOBToPeHHe, 000011IeHNe U CUCTEMATHA3AIIHAS 5 ) 0 hitps://resch.edu.r/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/ P KoHnTpobHbI IIpakTHYeckue (upp )
NpPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
e padoThbI padoThI
pecypcsl
1 AHanuTu4eckas reoMeTpus 15 1 0
) [ToBTOpEHME, 0606H_IGHIEG u 15 1 0
cUCTEeMaTH3aIlus 3HAaHUM
OO0BEM MHOTOTpaHHUKA 17 1 0
4 Tena BpameHus 24 1 0
5 [Tnomany moBepXHOCTH M 0OBEMBI 9 1 0
KPYTJBIX TEJ
6 JIBroKeHUS 5 1 0
7 [ToBTOpeHwUe, 0606meHI:Ie u 17 ) 0
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







INIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KonuyecTBo 4yacos DJICKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontposasbnsbie | IlpakTuueckue
n/n Bcero U3YYCeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OcHoOBHBIE NpaBUIIa N300paXKEeHUs Ha
| PUCYHKE MJIOCKOCTH, MApaJuIeIbHbIX 1 0 0 01.09.202
IPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka 3
[ToHsATHS CTEpeOMETPHH: TOUYKA, TIPSAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
2 IpaBuJia U300pakeHUs Ha PUCYHKE 1 0 0 04.09.202
TUIOCKOCTH, MapajuIeIbHBIX MPSMBIX 3
(OTpe3KoB), cepeIMHBI OTpE3Ka
[TonsaTus: nepecekaronecs MmiIOCKOCTH,
3 MepeceKaroIrecs npsmas ¥ MI0CKOCTh; 1 0 0 07.09.202 https://resch.edu.ru/
MOJIYTIPOCTPAHCTBO 3
[TonsaTus: nepecekaronmecs miIOCKOCTH,
4 IepeceKaromecs npsimasi ¥ IiIoCKOCTh; 1 0 0 08.09.202
MOJIYTIPOCTPAHCTBO 3
MHororpaHHuKH, H300paKeHne
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 0 0 11.09.202 https://resch.edu.ru/
HECYIIECTBYIOIINX 0OBbEKTOB 3
MHororpaHHuKH, H300paKeHne
6 MIPOCTEHIINX NPOCTPAHCTBEHHBIX UTYD, 1 0 0 14.09.202
HECYIECTBYIOIINUX OOBEKTOB 3
7 AKCHOMBI CTEPEOMETPUN U TIEPBHIE 1 0 0 https://resch.edu.ru/




CICACTBHA U3 HUX

15.09.202
3

CraproBasi TUarHOCTUKa

19.09.202
3

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
caeacTBus U3 HUX. CrrocoObI 3aqaHus
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE.
O603HaueHUs TPSAMBIX U TUIOCKOCTEH

21.09.202
3

10

N300pakeHne ceueHnit mupamMubl, Kyoa u
HPU3MBI, KOTOPBIC IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHue nepecedcHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpaimBanue MoCTPOCHHBIX CEUCHHI
pa3HBIMHU IIBETAMHU

22.09.202
3

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M3o0pakeHne nepecedcHus
MOJTYYCHHBIX TUTIOCKOCTEH.
PackpammBanue nNocTpoOeHHBIX CEYEHUM
Pa3HbIMHU LIBETAMU

25.09.202
3

https://resch.edu.ru/

12

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 ux
pé6pa. N3o0paxkeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamniBanue NOCTPOCHHBIX CEUCHHUN
pa3HBIMH [IBETaMHU

28.09.202
3

https://resch.edu.ru/

13

N306paxenune ceueHnit nmupamMuibl, Kyda u




MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0paxkeHune nepeceueHus

. 29.09.202
MOJTyYEHHBIX TUIOCKOCTEH. 3
PackpanmBanuie MoCTPOSHHBIX CEYCHUIA
pa3HBIMH LIBETaMU
14 Meroa crnenoB A OCTPOEHUS CEUEHUN 02.10.202
3
MeTo[ clie1oB [T IIOCTPOCHHS CEUSHUIA.

15 CaoiicTBa nepece4eHuil MpsIMbIX U 05.10.202 https://resch.edu.ru/
IIOCKOCTEN 3
Merton cnenoB 1yisi HOCTPOCHUS CEYEHUM.

16 CaoiicTBa nepece4eHnii MpsIMbIX U 06.10.202
IIJIOCKOCTEH 3
[TocTpoenue ceyenuii B mupamue, Kyoe
o Tpém Toukam Ha pédpax. Co3gaHue

17 P pebp 09.10.202 | https://resch.edu.ru/
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB 3
MMOCTPOCHHUS
[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM ToukaMm Ha pébpax. Co3gaHue

18 - 12.10.202
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB 3
MTOCTPOCHUS
[TocTpoeHue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3gaHue

19 P P 13.10.202
BBIHOCHBIX YepPTEKEH U 3aITUCh IIaroB 3
MIOCTPOCHUS

20 [TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpémM ToukaMm Ha péopax. Co3gaHue 16.10.202




BBIHOCHBIX IIepTC)KeI‘/'I U 3aI1MCh 11aroB

3
MTOCTPOCHUS
[ToBTOpenue mnanumerpuu: Teopema o
21 MPONOPLHOHATBHBIX 0Tpe3kax. [Tomodue 19.10.202 https://resch.edu.ru/
TPEyroJIbHUKOB 3
[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHUSX Ha
22 20.10.202
BBIHOCHBIX YepTexax. Mcropus pa3Butus 3
IUTAHUMETPHUH U CTEPEOMETPUN
Konrpomnsnas padora "AKCHOMBI
23 | 23.10.202
crepeoMerpuu. Ceuenus 3
B3anMHoe pacnionoxeHue npsMbIX B
npoctpancTBe. CKpeluBarommecs
24 npsimble. [Ipu3Haku CKpemuBarOIUXCs 26.10.202
npsmbix. [lapannenbHble npsiMbie B 3
MIPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUY U
€IVMHCTBEHHOCTH IIPSIMOU ITapajuIeIbHON
JTAHHOU IIPSIMOU, IPOXOISIIEH Uepes
25 P - 1P pv 27.10.202 https://resch.edu.ru/
TOUKY IIPOCTPAHCTBA U HE JIeKallel Ha 3
JAHHOM npsaAMoi. Jlemma o nepeceyeHun
MapajuIeNIbHBIX IPSIMBIX MJIOCKOCTBIO
[TapannenbHOCTh TpeX MpsMbIX. Teopema
26 0 TpEX MapauIeNbHbIX NpsIMbIX. Teopema 06.11.202
0 CKpEIIMBAIOIINXCS MPSIMbIX 3
27 [TapannenbHoe MIPOEKTUPOBAHUE. https://resch.edu.ru/
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO 09.11.202




npoekTupoBanus. 300pakeHne pa3HbIX

. 3

¢buryp B napauienbHON NPOeKIUN
enTpanbHas IpoeKus. YTOI C

28 COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII 10.11.202
MEXy IPSIMbIMU 3
3asaum Ha JOKa3aTeIbCTBO U

29 HCCIICIOBAHNE, CBI3aHHEIC C 13.11.202
PacrnosoKeHUEeM NPSMbIX B IPOCTPAHCTBE 3
[TonsTHS: MapanaeaIbHOCTh MPAMOUN 1
TJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak

30 MapajuIeIbHOCTH MPSIMOU U TUIOCKOCTH. 16.11.202 https://resch.edu.ru/
CaolicTBa napauienbHOCTH NPSMOM U 3
TIOCKOCTH
I'eomeTprueckue 3a7aun Ha BIYUCIICHUE
U JI0Ka3aTeJIbCTBO, CBSI3aHHbBIE C

31 ’ . 17.11.202
MapajuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN 3
B [IPOCTPAHCTBE
ITocTpoeHune ceueHus, IPOXOASILErO
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEXe U

32 y Ny . 20.11.202
NapajuiebHOro Ipyroi mpsiMoi. Pacuér 3
OTHOILICHU I
[TapannenbHas mpoeKuys, IPUMEHEHNE
U1l IOCTPOCHHUS CeUeHHUH KyOa u

33 p . y 23.11.202 https://resch.edu.ru/
napayuienenunena. CpoicTa 3
napajuleJIenune1a U Ipu3Mbl
[TapannensHble maockocTy. [IpuzHaku

34 24.11.202

MapajuIeIbHOCTU JBYX IIOCKOCTEH

3




TeopemMa o0 mapanieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TTPOXO/ISIICH

35 . 27.11.202 https://resch.edu.ru/
4yepe3 TOUKY, He MPUHAATIEKAITYIO TaHHOM 3
IUIOCKOCTH U CIEICTBUSA U3 HEE
CaolicTBa napamienbHbIX MJIOCKOCTEN: O
MapaJuIeITLHOCTH TIPSIMBIX TTIEPECCUCHUS

36 P P P 30.11.202
MIPH MTEPECCUCHUH JIBYX MapaJLICITbHBIX 3
IJIOCKOCTEN TpeThei
CBoiicTBa mapaysienbHBIX IIOCKOCTEH: 00
OTpe3Kax MmapasieIbHBIX MPSMBIX,

37 3aKIIFOUEHHBIX MEXAY MapAJIIEIbHBIMU 01.12.202
IUIOCKOCTSIMU; O TIEPECEYCHHUH TPSMOM ¢ 3
JIBYMSI TAPAJIICIIEHBIME TIOCKOCTSMU
[ToBTOpenue: Teopema Iludaropa Ha

38 P P darop 04.12.202
TJIOCKOCTH

3
[ToBTOpEHME: TPUTOHOMETPHS

39 P P P 07.12.202
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 3
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO

40 You T HpAMOY 08.12.202
napajuieNienumne1a 3
Brruucnenue aMH OTpe3KoB B KyOe u

41 P Y 11.12.202 https://resch.edu.ru/
MPSIMOYTOJIBHOM TIapajlieyIeTHITe e 3

42 [TeprieHAMKYASPHOCTD NPAMOU U
miockocTH. [Ipu3Hak 14.12.202
MEPIEeHIUKYISIPHOCTU IPSIMON U 3




IINIOCKOCTHU

[lepneH UKy IAPHOCTD NPSIMOM U
mockocty. [Ipusnak

43 y 15.12.202
NEePIEHINKYIISIPHOCTH TIPSIMOH 1 3
TUIOCKOCTH
Teopema o cyiiecTBOBaHUU U

44 €MHCTBEHHOCTHU MPAMOM, IPOXOAAIIEN 18.12.200
4yepe3 TOUKY IPOCTPaHCTBA U 3
NEPIEHINKYIISPHOH K MIIOCKOCTH
IT

45 HIOCKOCTI I HEPTICHANKYJAPHAIC HM 21.12.202 https://resch.edu.ru/
MpsIMble B MHOTOTPaHHUKaX 3

46 [InockocT ¥ EpHEHIUKYJISIPHBIE UM 22.12.202
npsIMble B MHOTOI'paHHHUKaX 3
[eprieHAUKYIIAp ¥ HAKITOHHAS.

47 [TocTpoeHnue nepneHauKysgpa u3 TOUKU 25.12.202
Ha IPSMYIO 3
[eprieHAUKYIIAp ¥ HAKITOHHAS.

48 [TocTpoenue nepreHUKyIIpa U3 TOUKH 28.12.202 https://resch.edu.ru/
Ha [PSAMYIO 3

49 Teopema o Tpéx nepneHaUKYIsIpax 29.12.902
(mpsiMasi u oOpaTHasi) 3

50 Teopema o TpEX nepneHIUKYIApax 08.01.202
(mpsiMasi u oOpaTHasi) 4

51 Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU 11.01.202




ITouck neprneHANKYIIPHBIX MPSIMBIX C

52 MIOMOILBIO TIEPIIEHIUKYJIIPHBIX 12.01.202
IUIOCKOCTEM 4
53 OpToroHajibHOE MPOCKTUPOBAHUE 15.01.202 https://resch.edu.ru/
4
[Toctpoenue ceueHuit kyda, MpU3MBbL,
54 MIPaBWJIBHOM MUPaMUIbI C IIOMOILBIO 18.01.202
OpPTOTOHAIBHOU MPOEKIINH 4
[Toctpoenue ceueHuit kyda, MpU3MBbL,
55 MPaBUIILHOMN MTUPAMHJIBI C TIOMOIIBIO 19.01.202
OpPTOTOHAIBHOU MPOEKIINH 4
CumMmMeTpust B IPOCTPAHCTBE
56 OTHOCHUTEIILHO TuIocKocTH. [InockocTn 22.01.202 https://resch.edu.ru/
CUMMETpHUI B MHOTOTPAaHHHUKAX 4
57 [Ipu3Hak neprneH uKyIsIpHOCTH IPSIMON U 25.01.202
TUIOCKOCTH KaK CIJICJICTBUE CUMMETPHUH 4
[IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
58 P . P 26.01.202 | https://resch.edu.ru/
paccTOSIHUI OT TOYKHU J0 TUIOCKOCTH 4
[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
59 P . P 29.01.202
paccTOSHUI OT TOYKHU J0 TUIOCKOCTH 4
CriocoObl OIYCTHTh NEPICHIUKYIISPHI:
60 CUMMETpPHUS, CIABUTI TOYKHU 110 01.02.202 https://resch.edu.ru/
NapajuIeIbHON IPAMON 4




CaBur no HenapaienbHON IPSIMOH,

61 y 02.02.202
M3MEHEHHUE PaCCTOSIHUM 4
Kontponbnas padora "B3anmuoe
62 PACIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B 05.02.202
npocTpaHcTBe" 4
[ToBTOpEHME: Yyroa MEKIY MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
63 P P 08.02.202
MIPOM3BOJIBLHOM TPEYTOJIBHHUKE, TEOpEeMa 4
KOCHHYCOB
[ToBTOpEHME: YyTOI MEKTY
64 CKPEIIMBAIOIINMUCS TIPSIMBIMHU B 09.02.202 https://resch.edu.ru/
MIPOCTPAHCTBE 4
I'eomeTpuyeckue METO bl BEIUHUCICHUS
65 P 12.02.202 https://resch.edu.ru/
yria MEeXIy MpsIMBIMA B MHOTOTPaHHUKAX 4
BYrpaHHbIN yrojl. CBONCTBO JTUHEHHBIX
66 Heyrp " 15.02.202
yTJI0OB IBYTPAHHOTO yTria 4
[TepieHAMKYASAPHBIE TITIOCKOCTH.
67 CpolicTBa B3aMMHO NEPHEHAUKYIISPHBIX 16.02.202
IJTIOCKOCTEM 4
[Tpu3Hak nepreHIuKyJISPHOCTH
68 IJIOCKOCTEH; TeopemMa 0 mpsiMoi 19.02.202
MepeCceUeHMs BYX MIIOCKOCTEN 4
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH
69 [IpsimoyronbHBIN Napaienenumnes; Kyo; https://resch.edu.ru/
WU3MEPEHHUsI, CBOMCTBA MPSIMOYTOJILHOTO 22.02.202




mapajijiCJaCIrmIcaa

TeopeMa 0 JuaroHaljiv npsiMOyroJIbHOTO

70 ) 26.02.202
napajuieJienumnesa 1 clie/ICTBUe U3 Heé 4
CrepeomeTpruecKue U MPUKIIAIHbIE
71 3aJla4yM, CBSI3aHHBIC CO B3aUMHBIM 29.02.202
PaCIIOJIOKEHUEM MPSAMBIX U IJIOCKOCTH 4
[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
72 MapajuIebHBIC MIIOCKOCTH B CTAHIAPTHBIX 01.03.202 https://resch.edu.ru/
MHOTOTPaHHHUKAX 4
[Tapa mapannenbHBIX TUIOCKOCTEH Ha
CKpELIMBAIOIINXCS NPSAMBIX, PACCTOSHHUE
73 P p p 04.03.202 https://resch.edu.ru/
MEX/1y CKPEIIMBAIOIIUMUCS PSIMBIMU B 4
MPOCTBIX CUTYaLUAX
PaccTosiHrE OT TOYKHU 10 MIOCKOCTH,
74 g 07.03.202
paccTosiHuE OT MPSMOU 70 TIIOCKOCTH 4
Brruucnenue pacctossHuN MEXIy
75 CKPEIIHBAIOIIUMUCS TTPSIMBIMHU C 11.03.202 https://resch.edu.ru/
MTOMOIIBIO TIEPIICHAUKYJIIPHOM TUIOCKOCTH 4
TpéxrpaHHbIil yroi, HepaBeHCTBa s
TpeXrpaHHbIX yrioB. Teopema IIudaropa,
76 PExTPp Y P Parop 14.03.202
TEOpEeMbl KOCUHYCOB U CUHYCOB JIJIs 4
TPEXTPAHHOTO YIJIa
OeMeHThI chepUUECKON TE€OMETPUU: 15.03.202
77 bep P https://resch.edu.ru/
reoIe3NYECKUe JIMHUN Ha 3eMiie 4
78 KonTponbnas padota "Yrisl u
paccrosiHus" 18.03.202




Cucrematuzanus 3HaHuil "MHOrorpaHHuK

79 " 21.03.202
U €T0 AJIIEMEHTHI A
IT .B B
80 HpaniLia. DAL ITHpAMHA. L IpaBilibHad 22.03.202 https://resch.edu.ru/
nupamMmuia
4
IT T .
81 PI3MA. LIpAMAL I HAIJIOHHAT TPHIMBL 01.04.202 https://resch.edu.ru/
[IpaBunbHas npuszma 4
2 [Tpsmoii napannuenennnez[, 04.04.200
IPSMOYTOJIbHBIN Mapasienenunen, Kyo 4
23 BIzIHyKJ'IbIe MHOTIOrpaHHMKH. Teopema 05.04.200
Olinepa
4
Brinykisle MHOrorpanHuku. Teopema
84 Olinepa. [IpaBunpHbIE U TOTYTIpaBUIIbHbBIE 08.04.202
MHOT'OI'PaHHHUKH 4
85 Konrponbnas padora "MHororpaHHUKH" 11.04.202
4
86 HomsiTie BeKTOpa Ha MIOCKOCTH 1 B 12.04.202 https://resch.edu.ru/
MIPOCTPAHCTBE 4
87 CymMma BEKTOpOB

15.04.202




88 Pa3HocTb BEKTOPOB 22.04.202
4
89 [IpaBuno nmapamienenumnena 25.04.202 https://resch.edu.ru/
4
90 YMHOXEHUE BEKTOpa Ha YHCIIO 26.04.202
4
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 29.04.202 https://resch.edu.ru/
TUTOCKOCTH 4
92 CkansipHoe pou3BeCHUE 06.05.202
4
93 Brruucnienue yria Mex 1y BEKTOpaMH B 13.05.202
MIPOCTPAHCTBE 4
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 16.05.202
4
95 [IpocTeitmme 3agauu ¢ BEKTOpaMu 17.05.202
4
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH

20.05.202




97 IIpocreiine 3ana4u ¢ BEKTOpaMHU 1 23.05.202
4
98 O0001IeHe U cucTeMaTU3aIusg 3HaHU 1 24.05.202 https://resch.edu.ru/
4
99 O0001IeHe U cucTeMaTH3aIusI 3HaHU 1 27.05.202
4
28.04.202
100 O0001IeHEe U cucTeMaTh3alus 3HaHui 1 4
Konrponsnas padora 3a rox.
101 1 18.04.202
[TpoMexyTodHast aTTeCTaIus. 4
102 O0001IeHe U cUcTeEMaTH3aIU 3HAHNUH 1 30.05.202
4
OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




11 KUIACC

Kosn4yecTBo yacos i JJIeKTPOHHbBIE
ara
nudposbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue | H3y4eHH
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI s
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

Ha IJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue Temsl "CransspHOE |

MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria |

MEX/y BEKTOpaMH B IpoCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPIMOH, 1

MPOXO/SIIEH uepe3 JBE TOUKH"
5 YpaBHEeHHE ITIOCKOCTH, HOPMAJIb, |

ypaBHEHHE TJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, |

ypaBHEHHUE MJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPAaBEHCTBA, TMHEWHOE 1

MporpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, TMHEHHOE |

MpOrpaMMHUpPOBaHUE
10 AHanuTU4YecKre MEeTOAbl pacuéra yria 1

MEXy NMPSMBIMUA B MHOTOTpaHHUKAX
1 AHanuTU4YeCcKrue METObl pacuéra yria 1

MEXKy INIOCKOCTSIMUA B MHOTOTPaHHUKAX




®dopmyna pacCTOSHUS OT TOUKH J10

12
IJIOCKOCTH B KOOPJIMHATaX

13 Haxosienue paccTostHUM OT TOUKH 10
IJIOCKOCTH B Ky0Oe

14 Haxoienue paccTostHUIM OT TOUKH 10
TJIOCKOCTH B MPAaBUIBLHON MUPAMHUIE

15 Kontponbnas padota "AHanmuTudeckas
reomerpus”

16 CeueHurss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
MHOT'OTPaHHUKHU

17 CeueHurss MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHrss MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 TJIOCKOCTH, MepeceueHus MPSIMbIX U
IJIOCKOCTEN

19 [TapasnnenbHblie NPSMbIE U TUIOCKOCTH:
napajuieIbHbIC CEUCHUS

20 [TapannenbHble NpsSMbI€ U TIIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble NpsAMbI€ U MIIOCKOCTH:

21 YIJIBl MKy CKPEIIMBAIOIIIUMUCS
MPSIMBIMU
[lepnieHauKyNsIpHBIE IPSIMBIE U

) IJIOCKOCTH: CTaH/IaPTHBIC Maphl
MEPIEeHIUKYISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOTPAHHUKOB

23 IlepnienquKynsipHbIE MIPSAMBIE U

IIJIOCKOCTU: TCOpEMA O TPEX




MePIeHIUKYIIpax

24

[lepnenauKynspHbIE MPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OIPAHHHMKAX

25

[ToBTOpEHME: MIomaan
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomaael, cCooopakxeHus moa00ust

26

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJILHUKOB, (POPMYJIBI JIJIS
IO e, COOOpaKEHUS IO 100U

27

[ToBTOpenue: mIomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JJIs
TJIOIAJIEH, COOOPaKEHUS IO J00US

28

[Tnomanau ceyeHuit MHOTOrpaHHUKOB:
TUTOIIA TV TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEeHUs TOA00HS

29

[Tnomanu ce4eHnii MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Hs

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOI'OTPaHHUKOB"

31

O06BeM Tena. O6beM MPSIMOYTOIBLHOTO
napasuieenuneaa

32

3amgaun 00 yaBOeHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUH yTiia

33

CrepeoMeTpHYecKHe 3a/1auH, CBSI3aHHBIE C
00BEMOM MPSIMOYTOIILHOTO




mapajijiCJICIrumIcaa

HpI/IKJ'[aI[HLIC 3aJa4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa PSIMOYTOIBHOTO
napajuiesenumneaa

35 O0BEM TPSIMOIA TPU3MBI

16 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMON TIPU3MBI

17 [Ipuknagabie 3aa4M, CBI3aHHBIE C
00BEMOM TIPSMOI PU3MBI
Brrunciaenue 00bEMOB TEN ¢ IOMOILBIO

38 onpenenéHHoro uHTerpana. Oobém
HAaKJIOHHOU MPU3MBI
Brrunciaenue 00bEMOB TE ¢ HOMOIIBIO

39 onpeaenéHHoro uaterpana. Oobpém
MTUPAMHUIBI

40 ®opmyna 06béMa nupamuibl. OTHOILIEHUE
00BEMOB MTUPaMUJI C OOIITUM YTIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPaMHUJ] ¢ OOIIUM YTIIOM

4 CrepeomMeTpHUeCKHE 3a]1a4H, CBSI3aHHBIE C
00BEMaMK HAKIIOHHOW TTPU3MBI

43 CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C
00BEMaMK TUPAMHU/TBI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIC ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBI3aHHBIE C 00BEMOM TTUPAMUIBI

[Ipumenenue 00bEMOB. Boruncnenue

46
paccTosiHUSA A0 IUNIOCKOCTH

47 Kontponbhas padora "O0bEmM
MHOTOTrpaHHHKaA"
[unuaapuyeckas TOBEPXHOCTD,

48 o0Opa3zyromue MUINHIPHIECKON
IMOBEPXHOCTHU

49 Munmuuap. [IpssMoi KpyroBoi HUIUHAP.
[Inouiaap NOBEPXHOCTU LWJIMHIPA

50 Konunueckas moBepxHOCTb, 00pa3yloiue
KOHU4YECKOH noBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
MapayieIbHOMN IJIOCKOCTH OCHOBAHUSA

57 Yceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKkue 3aaun Ha

55 JI0KA3aTeNbCTBO U BBIYHCIICHUE,
IIOCTPOECHUEM CEUYEHUI LMIMHJPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MMOCTPOEHUEM CEUEHUHN HMINHAPA, KOHyCa

57 [IpuknagHeie 3a1a4n, CBI3aHHBIE C




MUJINHIPOM

58

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
MUINHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B u n3obpakenue mapa

61

[Tepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

62

VYpasuenue cheprl. [Lnomans cdepsr u e
yacTeu

63

CummMmertpust cepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO M BHIYHMCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoMm,
MMOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeomeTpuyecKkue 3ajaud Ha
JI0KA3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE cO cepoit U mapom,
MOCTPOEHUEM UX CEUEHHMH MIOCKOCTHIO

66

[TpuknamHbie 3a7a9u, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha TUIOCKOCTH,
BBIYUCJIICHUS B Opr)KHOCTI/I, CTaHI[apTHI)Ie
nonoous

68

Pazmuyannie KOM6I/IH3HI/II/I TCJI BpallICHUA U




MHOTI'OI'PaHHHUKOB

69

3anaun no Teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BparueHus"

71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6wém nnnmunapa. Teopema 06 00bEMeE
IpsAMOro qujinHApa

73

Boruncnenne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpana. Oobém
KOHYycCa

74

ITmomany OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB IIMIIMHPA,
KOHYycCa

76

[Tpuknagueie 3agaun 1mo teme "OOBEMBI U
IJI0Ia M TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme 1miapa. [Tnomans
ctheprl. CTepeoMeTprUIecKre 3a/1a4H,
CBSI3aHHEBIE C BEIYUCIIEHHEM 00HEMOB
rapa, IapoBOTro CErMEeHTa M IapOBOTO
CEeKTOpa

78

[Tpuknanueie 3anaun mo Teme "OOBEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 11apa U
1omaabio cepbl. COOTHOMICHUS MEXKITY




IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOIOOHBIX TEI

79

[TogoOHBbIe Tena B MPOCTPAHCTBE.
N3menenune 06bE€Ma npu moao0ouu.
CrepeomeTpuuecKkme 3aJauu, CBsI3aHHbBIE C
BBIUMCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
ITOBEPXHOCTEN

80

Kontponbnas pabota "[Tnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TeI"

81

JIBmxenus npoctpancTBa. OToOpakeHusl.
JIBxeHus u paBeHCTBO duryp. O6mme
CBOMCTBA IBWKEHUN

82

Buapl n1BukeHuUid: napaieIbHbIN
MEPEHOC, LICHTPAJIbHASI CUMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOM

83

[TpeoOpazoBanus noaoous. [Ipsmas u
cepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3aJ1a4d Ha MPUMCHCHHUC
JABHOKCHUA

&5

KonTponbaas pabota "BekTopsl B
npocTtpaHncTae"

86

Ob6o6maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUI:
"ITapannenbHOCTh NPSAMBIX U IUIOCKOCTEH
B IIpocTpaHcTBE"

87

O6o0maromiee moBTopeHue 11 MOHATHIA 1




METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEMAaTH3aIUsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe”

88

O6o61matomee nopropenue 11 nouaruit u
MeToA0B Kypca reometpun 10—11
KJ1aCCOB, CHCTEMaTH3aIlNs 3HAHMUII:
"BexTops! B mpocTpaHcTBe"

89

Ob6o06maromee noropenue 11 noHsTuit u
MeTo0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHHUKA"

90

O6o6matomiee nopropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMATH3aIUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o61matoniee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMaTH3aIls 3HAHMI:
"ILmomaau MOBEpXHOCTU U 0OBEMBI
KpyIJbIX Ten"

92

Ob6o6maromiee noropenue 11 noHsATHi U
MeToA0B Kypca reometpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWI:
"[1no1aau MoBEpXHOCTU U OOBEMBI
KpYyTibIX Ten"

93

WroroBas koHTpoJibHas paboTa

94

HtoroBast KOHTpOJIbHAsA paboTa

95

[ToBTOpeHue, 0600mEeHNE 1




cUCTeMaTHu3anus 3HaHuU

96

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHs CTEPEOMETPHUH KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

98

HcTopus pa3BUTHs cTepeOMETPUH Kak
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHs CTEpeOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX HH)KECHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

* MaremaTuka: anredpa U Hayaia MaTeMaTHUECKOTo aHanu3a, reomeTpus, 11 kmace/ Koznos
B.B., Hukutun A.A., benonocos B.C. u apyrue; non penakuueit Kosznosa B.B. u
Hukutuna A.A., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe CoBo -

YUIeOHHUK

METOAUYECKUE MATEPUAJIBI 1JIsd YYUTEJIA

Mertonuueckue pekomenaanuu. 10-11 kmaccrr (k yaeOnuky Atanacsa JI. C. u ap.)

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
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