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INOACHUTEJIBHASA 3AIIMCKA

['eomerpus sBIsSeTCI OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOmIero
o0pa3oBaHMs, TaK Kak 00ecreunBaeT BOZMOKHOCTb U3Y4Y€HUs JUCLIUILINH €CTECTBEHHO-HAYyYHOU
HAIPaBJIEHHOCTH W MNPEAMETOB I'yMAaHHUTAapHOro LHMKIA. [IOCKOJIBKY JIOrM4ecKoe MBIIIICHUE,
dopmupyeMoe MpH M3y4EHHH OOYy4yaroIIMMHUCS TMOHATHUMHBIX OCHOB T€OMETPHUH, IIpU
JI0KA3aTeJIbCTBE TEOPEM M IOCTPOCHUM LIENOYKH JIOTUYECKUX YTBEPXKACHUW IPU PELICHUU
FEOMETPUUYECKUX 3a/ad, YMEHUE BBIABUIATh M OINPOBEpPrarb TIMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PELIEHUM 3a/lad €CTECTBEHHO-HAY4YHOI'O LMKJA, B YACTHOCTU (PU3UYECKUX
3a1a4.

Llens ocBOEHMS TpPOTrpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha yriayOJE€HHOM YpOBHE —
pa3sBUTHE WHIUBHIYaJbHBIX CIIOCOOHOCTEH OOy4YarOUIMXCS HPU H3YYEHHH T'€OMETPUM, Kak
cocTaBJIAOLIeH MpeaMeTHON obmactu «MaTematuka M HMH(pOpMaTHKa» uepe3 obOecredeHue
BO3MOXXHOCTH IPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee IIyOOKMX I€OMETPUYECKUX 3HAHUU U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOJUMBIX ISl YCHEIIHOTO MpOo(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1la4aMu Kypca Fr€éOMeTpUHU Ha yriayOIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCSL:

pacIlIMpeHue NpPEACTaBICHUs O TIEeOMETPUM KaK dYacTh MHMPOBOM KYJIbTYpbl U
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPYKAIOILUM MUPOM;

¢dopMHpoBaHHE NPEJCTABICHHUS O HPOCTPAHCTBEHHBIX (GUrypax Kak O BaKHEMIIMX
MaTeMaTUYECKUX MOJENAX, IO3BOJSIONIMX ONMCBHIBATh W M3y4yaThb pa3HbIe SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIIHOrO amnmapata no pasaeny «CrepeomeTpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHSI BJIaIeTh OCHOBHBIMM MOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TeopeM, (QOpMYyJ U yMEHHE UX NPUMEHSATb, YMEHUs
JTOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEelIeHMs 3a/1a4;

¢dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha dYepTekaxX, MOJENAX M B pEaJbHOM MHpE
MHOTOTPaHHUKH U Te€Ja BPaIIEHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie IIOHUMaHUs BO3MOXHOCTH AKCHMOMAaTHUYCCKOI'O MMOCTPOCHUA
MaTeMaTHYeCKuX Teopuil, (GopMHUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU TpPU HPOBEIECHUU
paccyXJIeHHI;

dbopMupoBaHHE YMEHHS BIIAJETh METOJAMH JIOKa3aTeNbCTB M aJTOPUTMOB PELICHHS,
YMEHUS MX TPUMEHATh, MPOBOJIUTH JOKa3aTelbHbIE pPACCYKACHUS B XOJ€ pELICHUS
CTEpEOMETPUYECKUX 337ady M 3a7ad C [PaKTHYECKUM cojAep)kaHueM, (opMupoBaHue
NPEICTaBICHUS O HEOOXOIMMOCTH JIOKA3aTeNbCTB NpPHU OOOCHOBAaHWUM MaTeMaTHUECKUX
YTBEPKJICHHIA U POJTM aKCHOMATHUKHU B TIPOBEJICHUN JCTyKTUBHBIX PaCCYXKIICHHI,

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH
0o0yyaroImuxcsi, MO3HABATENbHOM AaKTHBHOCTH, HCCIEI0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTEpeca K U3Y4EHHIO TEOMETPHUH;

dopmupoBaHne (YHKIIMOHAIFHOW T'PaMOTHOCTH, PEJICBAHTHOW T'E€OMETPUHU: YMEHHUS
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKMX MOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JAPYTHX y4eOHBIX IPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANTBbHBIX CHUTYAIMi, HWCCIICIOBAHMSI
MOCTPOCHHBIX MOJIeIIEH, MHTepIPETaIlMH OTYISHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU ~ COJiepKaTeIbHBIMH JUHUSIMU yueOHoro kypca «['eomerpus» B 10-11
kinaccax sBisitorcs: «[IpsiMble M TIOCKOCTH B TPOCTpaHCTBE», «MHororpanHukn», «Tema
BpaIIeHus», «BeKTophl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBIKEHHS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH MOHATHIMUY,
pENeBaHTHBIMUA T€OMETPUU Ha YriyOnéHHOM ypoBHE oO0yuenust B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpPXKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMUPOBAHHME JIOTUYECKUX YMEHUH
pacrpenensercss He TOJbKO IO COJEepXKaTeldbHbIM JIMHHUAM, HO M IO TrojaM OOy4eHHs.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3ysbTaTaM  OCBOEHHS
@DenepanbHOil pabodel MporpaMMbl, pacupeAeNEéHHBIM 10 roJaM 00y4eHus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHHIUIHAIBHBIM BOMpOCaM OOy4aromuecs
oOpalaguch HEOAHOKPAaTHO. OTO IO3BOJIAET OPraHU30BaTh OBJIAZCHUE I'€OMETPUUYECKUMHU
HNOHATUSMM M HaBBIKAMHU IIOCJIE€JOBATEIIbHO U IOCTYNATENbHO, C COOJIIOAECHUEM IPUHLIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKJIIOYAaTh B OOIIYI0 CHUCTEMY T'€OMETPUYECKUX
NpeCTaBICHUN OOYUYaIOUINXCs, pacIIUpsist U yriryomsist e€, oOpa3yst MpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexona kK U3y4eHUIO FEOMETPUH Ha YTI1yOJIEHHOM YpOBHE 1103BOJISET:

co3nath ycnoBus A auddepeHuuanud 0oO0ydeHUs, IOCTPOEHHs WHAMBHIYaIbHBIX
o0pa3oBaTeNbHBIX  [pOrpaMM, OOecHeunuTh YIIIyOJNEHHOE H3ydYeHHUE TEeOMETPHM  Kak
COCTaBIISIIONICH yaeOHOro mpeamMeTa «MaremaTukay;

HOJATOTOBUTH OOYUYAIOMIMXCSI K MPOJOJDKCHUIO M3YYCHUST MATEMAaTHKH C YYETOM BBIOOpA
Oyayweit npodeccun, obecrneynBas MPEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATbHBIM
o0pazoBaHHEM.

Ha u3yuenme yuebnoro xypca «l'eomerpusi» Ha yrayOn€HHOM ypoBHe orBoauTcs 204
gaca: B 10 kimacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102 gaca (3 yaca B HeEI0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUSA cTepeoMeTpud. Todka, mpsimasi, MI0CKOCTh, MpOocTpaHcTBO. [lonsaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3aumHoO€ pacnonoxeHue MpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, IaPAIUICIbHBIC U
ckpeuuBaromuecs npsmele. [Ipusnaku ckpemmBaromuxcs npsaMbix. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MApaJICNIbHBIE NPSIMBbIE B IIPOCTPAHCTBE, MapalIEIbHOCTh TPEX
IpSMBIX, MapajUICIbBHOCTh HpsIMOM W IUIockocTh. [lapannensHoe M LEHTpanbHOE
NPOCKTHPOBaHUE, n300pakeHne ¢uryp. OCHOBHbIE CBOWCTBA MApaJLICIBHOTO MPOSKTHPOBAHUS.
N300paxkenne Guryp B napayuiedIbHON MPOEKIUH. YTIIbI C COHAPABICHHBIMUA CTOPOHAMH, YOI
MEXy NPSMBIMH B IIpOcTpaHcTBe. [lapaienbHOCTh IUIOCKOCTEN: NMapalljiesIbHbIE IUIOCKOCTH,
CBOMCTBA MapaJulebHbIX MI0cKOocTel. [IpocTeiimue npocTpancTBEHHbIE (PUTYPBI Ha MIIOCKOCTH:
TETPA3P, NapajuIeIEIHNIE], IOCTPOCHUE CEYCHUN.

[lepneHguKyISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPHEHAMKYJSAPHBIE INpPsSMBIE B
IIPOCTPAHCTBE, IPSAMBIE IMAPAUICIBHBIE M IEPIEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH MPSMOM UM IIJIOCKOCTH, TeopeMa O MpsIMOW NEpIEeHIUKYJIPHOU
IUIOCKOCTH. OpTOroHajabHOE NPOEKTUpOBaHME. lIeprneHauKyIIp U HAaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI Ha TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHINKYISIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIBl B IPOCTPAHCTBE: YIoJl MEKY MPSMOU U IJIIOCKOCTBIO, ABYIPAaHHBIN yToJI, TMHEHHBIN
yrosl JABYIpaHHOro yrija. TpéxrpaHHbli M MHoOrorpaHsHble yribl. CBOMCTBa IUIOCKHUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPAaHHBIX YIVIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: nN-yrosipHass mnpusma,
npsiMasi 1 HakJIOHHas NPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh mpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN NapajuleNienunes W ero csoicrBa. Kparwaiimime myTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. Ilupammna: n-
yrosibHas MUpaMuja, MpaBuibHas U yceu€HHas nupamubl. CBolicTBa pédep U OOKOBBIX rpaHeit
IIpaBUIBHOM NHpaMubl. lIpaBuibHBIE MHOTOIpDAaHHMKHU: IPAaBWIbHAs IpU3Ma W IMPaBWIbHAS
nupamua, MpaBuiIbHask TPEYrojbHas MUPaMUAA U MPAaBUIBHBIN TeTpa’p, KyO. [IpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, JOAEKAdAP U UKOCADIP.

Bbruncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 0oxoBoit
MIOBEPXHOCTU U IIOJHOW IIOBEPXHOCTH MPSAMOU IPU3MBI, IUIOLIAAb OCHOBAaHUH, TEOpeMa O
OOKOBOW TMOBEPXHOCTH HpAMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MIPaBUJIBHOM MUPAMUJIBI, TEOPEMA O IIJIOIMIAN YCEUEHHOW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUM NPABUIIBHBIX MHOTOTPAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAHHUKE: CHUMMETpHUS MapajlIeNIeNuNena, CUMMETpUs
[IPaBUJIBHBIX [IPU3M, CHMMETPUs IIPAaBUJIBHON NTUPaAMUJIBI.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JIEHCTBUS C BEKTOpaMM: CIIO)KEHHE M BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHE BeKTOpa Ha uucino. CBoiicTBa cioxeHHs BekTOopoB. (CBoiicTBa
YMHOX€EHHS BeKTOpa Ha uyucio. Ilondarue koMiianapHele BeKTOphl. [Ipu3HaKk KoMIIaHAPHOCTH
Tpéx BekTOopoB. IlpaBwiio mnapamienenunena. Teopema O pas3oKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM ~ BekTopaM. IIpsiMoyroibpHas cucTeMa KOOpPAMHAaT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3p MeXAy KOOpAMHATaMM BEKTOpa M KOOpPAMHATaMU TOYEK. YTOII
Mexy BekTopamu. CKalsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpanienus

[TonsTusi: UMIMHIpPUYECKAas IOBEPXHOCTh, KOHHUYECKAash TMOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tenma BpalleHUS: IMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mummuHapa u konyca. CummeTpust
chepsl 1 mapa.

O0béM. OcHoBHblE cBoWicTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOJIBHOIO
napajenenumnena u ciueactsus u3 He€. OO0BEM NPSAMON M HAKIOHHOW NTPU3MBI, MWIMHApPA,
nupaMuibl ¥ KoHyca. O0BEM 11apa v mapoBOro CErMEHTa.

KoMmOuHanmu Ten BpalieHus W MHOrorpaHHukoB. [Ipu3ma, BmmcaHHas B IWJIMHID,
onucaHHas okojio mwimHApa. Ilepecedenne cdepsl u mapa ¢ miockoctelo. Kacanuwe mapa u
cdepsl MI0cKOCThI0. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO C(epbl, chepbl, BIMCAHHOH B
MHOTOTPaHHHK HIIU TEJIO BPAICHHUS.

[Tnomane MOBEPXHOCTH HUIMHApA, KOHYyca, uiomanb chepsl u e€ dacteit. [lomobue B
npoctpancTtBe.  OtTHomieHHEe O00BEMOB, IUIOHIAJENd  IOBEPXHOCTEW MOJOOHBIX  uryp.
[IpeoOpazoBanue momoOus, TOMOTEeTHs. PemeHne 3amad Ha TUIOCKOCTH C HCIOJIB30BAHUEM
CTEPEOMETPUUYECKUX METO/I0B.

[ToctpoeHne cedeHWH MHOTOTPAaHHUKOB U Tell BpallleHHs: CeueHHs IWIMHApa
(mapamienbHO W TEPIEeHIUKYISIPHO OCH), CEYeHUsS KOHyca (MapasuielibHble OCHOBAHHMIO M
NPOXOANINE Yepe3 BEPIIMHY), CEUYCHHS Iapa, METOABI TOCTPOCHHUSI CEUCHHI: METOH CIEIOB,
METO/i BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIO0CKOCTH.

BeKkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oneparyin HaJl BEeKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHas cucTeMa KOOpJMHAT B TIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. Koop1uHaTHO-BEKTOPHBII METOA MpH
pELICHUH T€OMETPUUECKUX 3ajiau.

J{BM2KeHHSI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpaxkeHus. [[Bmwkenuss u paBeHCTBO ¢(uryp. OOmme
CBOWCTBA JABIKEHHH. BuIbl NBHXKEHUN: MapauleNbHBI MEPeHOC, LEHTpaldbHas CUMMETPHS,
3epKabHask CHMMETPHS, TOBOPOT BOKpYT mpsiMoii. [IpeoOpa3oBanus monodus. [Ipsamas u cdepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxknaHcKoe BOCIMTAHHE:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4aloOmerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHAa POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBJICHUN, MpOLEAyp TIpakKIaHCKOro oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), YMEHHE B3aMMOJCHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIHMSIMH U HA3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON MICHTHYHOCTU, YBAXEHHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHKH, EHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHUSIM POCCHUHCKHUX
MaTeMaTUKOB UM POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHX, cpepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHICKOrOo  Hapoaa, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHDKCHUN HAyKH W JESATEIbHOCTHIO YYEHOr0, OCO3HAHME JIMYHOTO BKJIAJla B MOCTPOCHHE
YCTOHYHBOTO OYyIyIIETo;

4) 3cTeTHYECKOe BOCIIUTAHHE!

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKIIOYas  OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIEHUH, pacCyX JAECHHUH, BOCIHPUUMYHMBOCTD K
MaTE€MaTUYECKUM aCleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpEcax 370pOBOTO
u 0Oe3omacHOro o0Opasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pPOBBIO (3I0pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHI U OT/AbIXA, pEryispHas (Gu3ndeckas akTUBHOCTB),
(bu3HYeCcKOe COBEPIICHCTBOBAHUE TIPH 3aHATHUSAX CIIOPTUBHO-037]0POBUTEIHHON IEATETLHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIEHHOCTHU TPYAOIIO0HUS, UHTEPEC K Pa3InuHbIM chepam
mpoecCHOHANBEHOM JesITeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynymiel npodeccuu W peanu3oBbBIBaTH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTP K MaTeMaTH4YeCKOMYy OOpa3OBaHHUIO |
caM000pa30BaHMIO HA TIPOTSKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAaHHE BJIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHME MPUPOJHOM W COLMAIBHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  OKOJOTHYECKHX  MpoOieM, OpUEeHTAalMs Ha  NpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7a4 B 00JIACTH OKPYXAIOMIEeH Cpe/bl, TUIAHUPOBAHUE
MOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCTEACTBUHN ISl OKPYKAFOIIECH CPeIbl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHMS



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HAyKH W OOILIECTBEHHOW MPAKTUKW, MOHUMaHHME MaTeMaTWYeCKON HayKH Kak cdepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINHY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEI0BATENIBCKYIO ACSITEIBHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCaAJIbHbIE yUeOHbIe eliCTBHS

Ba3oBble Jljornuyeckue aeicTBu:

BBISBIISITh M XapPaKTEPU30BATh CYIIECCTBEHHBIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWA MEXIy TNOHATHAMH, (OPMYIUPOBATH ONpPEIACIICHUS IOHSITHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIacCU(UKAIMK, OCHOBAaHHUS s OOOOIIEHUS U
CpPaBHEHMUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYXKICHHUSA: YTBEPAUTEIbHBIE H
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U 00ILME, YCIIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NPOTHUBOpeUns: B (akTax,
JNaHHBIX, HAOMIONEHUSX ¢  YTBEPXKIEHUSAX, TMpeqiaraTb KPUTEPUU [ BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHJIYKTHUBHBIX
YMO3aKJII0YEHUH, YMO3AKJIIOUEHUI 110 aHAJIOTHH;

MPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpPAUBAaTh AaApPryMEHTAIUIO, MPUBOAHWTH MPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOM 3ajau (CpaBHUBAThb HECKOJIBKO BapUaHTOB
pelieHus, BbBIOMpaTh HauboJee MNOAXOMSAMUN ¢ Y4YETOM CaMOCTOSTENBHO BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibckue 1eidCTBUS:

UCIOJIb30BaTh BOIPOCH! KaK MCCIEI0BATEIbCKIUI MHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH
BONPOCH], (PUKCHPYIOIIME TPOTUBOpPEUNE, NpoOJeMy, YCTaHABIMBATh HMCKOMOE M JIAaHHOE,
(GbopMUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITENIBHO — CIUIAHMPOBAHHBIA  DKCIEPUMEHT, HCCIIEJOBaHUE 110
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBeKTa, SIBJIEHMS, MPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMU, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTh 0000IIEHUS U BBIBOJBI IO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTDh MOJIYYEHHBIX Pe3Yy/IbTaTOB, BBIBOIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undpopmanmeii:

BBISABIIATH JEPUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC U JJIS
pelleHus 3a1auH;

BbIOMpaTh MH(MOPMALMI0O M3 HMCTOYHHMKOB  pAa3JIMYHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBATh HMHPOPMALMIO pPa3IMYHBIX BHJIOB M (GOpM
IIPEJICTaBIICHHUS],



CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATH €€ B  pasuuuHbIX  (opmax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAJAEKHOCTh HMH(POPMALMM IO CAMOCTOSTEIBHO  CHOPMYITMPOBAHHBIM
KPHUTEPUSM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo0mmenue:

BOCHpI/IHI/IMaTL 158 q)OpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBHUH C yCJIOBI/ISIMI/I n neirsiMu
06H_I€HI/I$I, SICHO, TOYHO, I‘p&MOTHO BBIpa)KaTB CBOHO TO‘IKy 3p€HI/I$I B yCTHLIX N IIMCBbMCHHBIX
TEeKCTaX, JaBaTh IIOSCHEHHUsI IO XOJy peUIeHUs 3aJauyd, KOMMEHTHPOBATH ITOJTyYEHHBII
pe3ynbTart;

B XOJIe OOCYXICHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEMbI, MPOOIEMBI,
pemaeMoix'I 3aJa4M, BBICKA3bIBaAThb HJACH, HALICIICHHBIC Ha ITOHCK peIJ_IeHI/ISI, COITOCTAaBJIATE CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jivuue U CXOJICTBO
MO3UIUI, B KOPPEKTHOH Gopme PopMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHNUS;

HpeIlCTaBJISITB pe3y.IH)TaTBI pemeHI/m 3aJgadu, 3KCH€pI/IMeHTa, HUCCJIICOOBaHUA, HpOGKTa,
CaMOCTOSITENIbHO ~ BBIOMpAaTh (OpMAT BBICTYIUIEHMS C Y4€TOM 3a4ad INpPE3eHTAUUd U
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHble YUeOHbIe AeliCTBUS

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3alauyd, BBIOMpPATh CIOCOO pelIeHUs C y4&ToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAaIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBINH HHTE/ICKT:

BJIaJICTh HaBBIKAMU MO3HABATEIbHON peduIeKCHN KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIUTENIBHBIX MPOLECCOB, MX pPE3yNbTaTOB, BIAJETh CHOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLiecca U pe3yibTaTa pelleHrs MaTeMaTUYeCcKOH 3a1auu;

NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPH pPELICHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa IeJId U YCIOBHUSAM, OOBICHATH MPUYMHBI
JOCTIDKEHUSI WJIM HEJOCTHKEHMS pEe3yNbTaTOB JAEATENbHOCTH, HAXOJUTh OLIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBUAYAIbHONW pabOTHl MpU
pelieHnn y4deOHBIX 3a7ady, NPUHUMATh 1Eedb COBMECTHOW JEeSATENbHOCTH, IJIAHUPOBATh
OpraHu3allii0 COBMECTHOM paloThbl, pacmlpeneisaTh BHIbI paboT, J0roBapuBaThcs, 00CYKIAaTh
npoliecc U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4I€HAaMH KOMAaH/bl, OIIEHWBAaTh KAaueCTBO CBOEr0 BKJaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYACTHUKAMU B3aUMOIEUCTBHUS.



IMPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kjacca obydaronuiicss Hay4uTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMHU CTEPEOMETPUU MIPHU PEUICHUH 33734 U
MIPOBEJCHUN MaTEMAaTUUYECKUX PACCYKICHUN;

IIPUMEHATh aKCUOMBI CTEPEOMETPUM M CIEACTBUSA W3 HHUX IIPpU PELICHUHU
reOMETPUYECKUX 3aJ1a4;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBA3AHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXIY
IPSIMBIMHU B IPOCTPAHCTBE, MEXAY IPSIMOM U INIOCKOCTHIO;

CBOOOIHO ONEPUPOBATH MOHSATUSIMU, CBSI3AHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO pAcloO3HaBAaTh OCHOBHBIE BHJbl MHOTOTPaHHMKOB (IIpU3Ma, IMUpaMuia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaCCU(UIIUPOBATH MHOTOT'PaHHUKH, BEIOWPast OCHOBAHUS I KJIACCHU(PUKAIUY;
CBOOOZHO OMNEpUPOBATh TMOHATUSAMHU, CBS3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;

BBITNOJHATH NapajuieIbHOe, IEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE (puUryp Ha
TUIOCKOCTB, BBIIOJHSTH N300pakeHHus (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJIHATH (BHIHOCHBIEC)
IUIOCKHE YEPTeXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpPXY, COOKY,
CHHU3Y;

BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpu3Ma, MHUpaMuja),
reOMEeTPUYECKUX TeJ ¢ MPUMEHEHUuEM (hopMyi;

CBOOOJHO ONEpPUpPOBaTh MOHATUAMU: CHUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPHH (DPUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH I€UCTBHS HAJl BEKTOPaMU;

pemaTth 3aJadd Ha J10Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOLIEHUH M HAXO0XKJICHHE
F€OMETPUYECKUX  BEIWYHMH, TPHUMEHSS  H3BECTHBIE METOABI IPU  pPEUICHUU
MaTE€MaTUYECKHUX 3a/1a4 MOBBILIEHHOI'O U BBICOKOTO YPOBHS CIIOKHOCTH;

IIPUMEHSATH MPOCTEMIINE MPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a]1a4;

U3BJICKATh, npeoOpa3oBbIBaTh 51 HMHTEPIPETUPOBATH UH(POPMALIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, IMPeJICTaBIEHHYI0 Ha depTexax Hu
PUCYHKaX;

IIPUMEHATh IIOJIy4CHHBIE 3HAaHMWS Ha IIPAKTUKE: CPaBHUBATh U aAHAJIU3UPOBATH
peanbHbIe CUTyalud, IPUMEHATh U3YYEHHBIE IOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTuyecku copMyJIUPOBAHHON NMPOOIEMbl, MOAECTUPOBATh pealbHbIE CUTYAlUU
Ha S3bIKE TE€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C HCHOJIb30BAaHUEM
reOMEeTPUUECKUX MOHATHM W TeopeM, ammaparta ajireOpbl, pelarbh NpaKTHYEeCKue
3a/1a4M, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh MpPEJCTaBICHUsI 00 OCHOBHBIX JTamax pPa3BUTHUS I'€OMETPHUH KaK COCTaBHOU
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.



K xoniy 11 kmacca oOyJaroniuiicss HAy4InuTCs:

CBOOOJIHO ONEPHUPOBATH MOHATHIMHU, CBSI3aHHBIMHU C LIWJIMHAPUYECKOH, KOHUUECKON U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

OTIEpPUPOBATH MOHATHSIMH, CBA3aHHBIMU C TEJIAMHU BpAIlCHHs: UWIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (IIMHAP, KOHYC, cepa U map) U 0ObIACHATH CIOCOOBI
MOJIyYEHUs TeJl BPAICHUS;

KJaccu(pUIUPOBaTh B3aUMHOE PACIOI0kKEHNE chephl U MIOCKOCTH;

BBIYUCIISATh BEIUYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TN BpalleHHUsS, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAlllEHHs, TEOMETPUUECKUX Tell C
IpUMEHEHHEM QOopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM T€J BpAILIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsi B MHOTOTPAaHHUK HJIH TEJIO BPAIICHUS;

BBIYHUCIISITH COOTHOIICHHUS MEX/y TUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
TEN,

n300paxarb H3y4aeMmble (PUIyphl, BBINOIHITH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (HUTyp: BHI CBEpXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TeJ BPALICHHUS;

U3BJICKATbh, MHTEPIPETHPOBATH U 1peoOpa3oBBIBATH UHPOPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEACTaBICHHYI0 Ha 4epTrexax H
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITTOJIHATH ONEPAIH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CHCTEME KOOPIMHAT;

peliaTb TeOMETpPUYECKHE 3a/Jadd Ha BBIYMCICHHE YIJIOB MEXAYy HpPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUM OT TOYKM JO IJIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia MIPH PELLICHUH;

CBOOOJTHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMHM C JBM)KEHHMEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHMUIA,

BBINOJIHATh M300pa)K€HHWsT MHOTOIPAaHHMKOB W TeN BpAIICHUs NpU HapaiedbHOM
nepeHoce, EeHTPAIbHONM CUMMETPUH, 3€pKaIbHOW CUMMETPHH, MPHU MOBOPOTE BOKPYT
pSIMOiA, IpeoOpa30BaHus MOI00NS;

CTPOUTh CEUYEHHMs] MHOTOTPAaHHUKOB M TeJl BpALICHUS: CEUEHHUs IMJIMHApa
(mapamienbHO W MEPICHANKYIISIPHO OCH), CEYSHUsT KOHYca (IMapauieIbHbIe OCHOBAHHUIO
¥ TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCTIOJIF30BaTh METOJBI TIOCTPOCHUS CEUCHHI: METOJ CIIEJOB, METO]] BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]I IIEPEHOCA CEeKYILEH MI0CKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHS,;

OPUMEHATh TeOMEeTpHuYecKue (aKThl Ui peIIeHUs CTEePeOMETPUUYECKUX 3ajad,
IPENOaraoluX HECKOJIbKO IIaroB PeleHUs, €ClIi yCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOU (popMe;

pemiath 3aJaud Ha JIOKA3aTebCTBO MAaTeMaTHYECKHUX OTHOLIEHWH M HaxOXJIeHHe
Te€OMETPUYECKUX BEITHUHH,



[PUMEHATH IPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

INPUMCHATHL IIOJYUYCHHBIC 3HAHHA Ha IMPAKTHUKE. CpaBHUBAThb, AaHAJIU3HUPOBATH U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh N3yYCHHBIC IOHSATHS, TEOPEMBI, CBOHCTBA
B IIpolecce IMOWCKAa PEIICHHS MaTeMaTH4ecKu Cc(OopMyTupoOBaHHON MpoOIeMBl,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN HA A3BIKC I'COMCTPUHN, UCCIICAOBATL IMTOCTPOCHHBIC
MOJIETH C WCIIOJIb30BAaHUEM T€OMETPHUYECKUX TOHATUI M TEOpeM, ammapaTa anreOpsl,
penaTh MpakTHYeCKUe 3a1a491, CBA3aHHBIC C HAXOXKICHUEM IT'€OMETPHUYECKUX BEITNYHUH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX 3TalaX Pa3BUTUS T€OMETPHHM KaK COCTaBHOM
qacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosimuecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 BBeneHue B crepeoMeTpuio 23 1 0
5 B3anMHoe pacnonioxkeHue npsMbIX B 6 1 0
IPOCTPaHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B 8 0 0
POCTPAHCTBE
4 HepneHImeyﬂﬂpHOCTL IPSMBIX U o5 0 0
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTIBI U paccTOSTHUS 16 0
6 MHororpanHuku 7 0
7 BekTops! B pocTpaHCcTBE 12 0
8 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3AIUS 5 9 0
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne n/m Kontpoabneie | IIpakruueckue
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 A . cone 15 1 0 https://resh.edu.ru/subject/lesson/4677/
HATHTIHCCRAA TCOMETPHA https://resh.edu.ru/subject/lesson/4747/
2 Hosropenne, 0606meH%e 1 15 1 0 https://resh.edu.ru/subject/lesson/4747/
cucreMarui3anuda 3HaHUAU
3 O0BEM MHOTOTpaHHUKA 17 1 0 https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6300/
4 Tena BpaieHus 24 1 0 https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4034/
5 [Tnomaau moBEepXHOCTH U OOBEMBI 9 1 0 https://resh.edu.ru/subject/lesson/4904/
KPYTJIBIX Te https://resh.edu.ru/subject/lesson/4046/
6 JIBroKeHUs 5 1 0 https://resh.edu.ru/subject/lesson/6063/
7 Hosropeine, 0606meHIfe 1 17 2 0 https://resh.edu.ru/subject/lesson/6404/
CcCUcreMaTni3annia 3HaHUNU
OBHIEE KOJIMYECTBO YACOB T10 102 3 0
ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4747/
https://resh.edu.ru/subject/lesson/4747/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6404/

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE MpaBujIa U300pAKEHUS HA
PHUCYHKE TIJIOCKOCTH, MapauIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

IlonsATHA CTEpEeOMETpUN: TOUKA, ITPsIMAas,
IUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIC
npaBuiia U300paKCHUS Ha PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX PAMBIX
(OTpEe3KOB), CEpPEeTUHBI OTPE3Ka

[MoHsTHS: TepeceKarOIHecs MII0CKOCTH,
niepeceKaroIuecs npsamast U MiIoCKOCTb;
HOJIYTIPOCTPAHCTBO

[ToHsATHS: TIepeceKarolrecs MIOCKOCTH,
nepeceKaroIIuecs npsmMas U MI0CKOCTb;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, H300paxxeHne
HPOCTEUIINX MTPOCTPAHCTBEHHBIX DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpanHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYILECTBYIOINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CocoObl 3a1aHus
NPSIMBIX U IUIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEN

10

N3obpakenune ceueHnit mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOASAT Yepe3 uxX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEHHBIX IUIOCKOCTeH. PackpammBanne
HOCTPOEHHBIX CEYEHUH Pa3HBIMU [[BETAMH

11

N3obpakenune ceueHnit mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOAST Yepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEeHHBIX MJI0CKOCTel. PackpamBanue
MOCTPOCHHBIX CEYECHUI Pa3HBIMM [[BETAMU

12

N306paxkenue ceueHuit nmupamuibl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOAAT Yepe3 UxX
pé6pa. N3o00pakeHne nepeceueHus
HOJYYEeHHBIX MJI0CKOCTel. PackpammBanue
MMOCTPOCHHBIX CeUeHUM Pa3HbIMU OIBETaAMU

13

N3ob6pakenune ceueHnit mupaMubl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOAAT UEPE3 UX
pEbpa. N3o0paskeHue nepeceueHus
MTOJIy4eHHBIX TUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU IIBETAMU

14

MeTton cnefoB i IOCTPOEHUSI CEUEHUN

15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHn NpsSIMbIX U




IUIOCKOCTEN

16

Merto/ cieoB i MOCTPOCHUS CEYEHUM.
CBolicTBa nepeceyeHuid MpsMbIX U
IIOCKOCTEMN

17

[TocTpoenue ceuenuit B nupamuje, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIUCh 11arOB
MIOCTPOCHHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuje, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIUCh 1I1arOB
MOCTPOEHUS

20

[TocTpoeHue ceuenuit B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX LICpTe)KCI\/'I " 3aI1UCh IIaroB
MOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLHUOHATIBHBIX oTpe3kax. [Togobue
TPEYrOJIbHUKOB

22

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH

23

KonTtponbHas padora "AKcHOMbI




crepeomerpun. Ceuenus"

24

B3anMHOE pacosioKeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsMble. [Ipu3HaKy CKpeuBaromuxcs
npsaMeIx. [lapanienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o cyIiecTBOBaHUU U
€IMHCTBEHHOCTH TPSIMOM MapaIeIbHOMN
JAHHOM MPSIMOM, MPOXOSAIIEH Yepe3 TOUKy
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoi. JleMma o nepeceueHnn
napauieIbHBIX MPSMBIX TIJIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsmbIX. Teopema o
TpEX MapauIeIbHBIX NpsAMBIX. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJICILHOTO
npoekTupoBaHus. M300paxeHune pasHbIx
buryp B napayuienbHON MPOEKITUN

28

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMU. YTOJI
MEX1y MPSIMBIMU

29

3aaun Ha JOKA3aTEILCTBO U
HCCIIEAOBaHHUE, CBSI3aHHBIE C
pAaconoXeHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH NPSMOU U INIOCKOCTH.
CBolicTBa napauieabHOCTH IPSIMOH U




IIJIOCKOCTHU

31

FeOMeTpI/IquKI/Ie 3aJa4d Ha BBIYUCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
NMapaajaClIbHOCTBIO IIPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHusi, IPOXOIAILIETO YEPe3
JAHHYIO TIPSMYIO Ha YePTEkKe U
napajuieIbHOTO APYrou npsMoi. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napasienenunena. CBolcTa
napajuiejenunea u mpu3Mbl

34

[MapannensHble miockocty. Ilpuznaku
NapauIeIbHOCTH ABYX IIOCKOCTEN

35

Teopema o0 mapaienbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH, TPOXOIALIEH
qyepes TOUKY, He IPUHAUIEKAILYIO JaHHON
IUIOCKOCTH U CJIEICTBUSA U3 HEE

36

CaoiicTBa napayieNbHbIX IUIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECECUEHUS
IIPY NIEPECEUYEHUHU JIBYX MAPAIIIETBHBIX
IJIOCKOCTEN TPEThEM

37

CoiicTBa mapajuieabHBIX IOCKOCTEH: 00
OTpe3Kax NapauleIbHbIX MPSMBIX,
3aKJIF0YEHHBIX MEXy MapajieIbHbIMU
IUIOCKOCTSIMH; O NIEPECEUEHUH MPSIMO C
JBYMsI TapaJlIeIbHBIMU IIJIOCKOCTSAMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiejaenunena

41

Brruncnenue UTMH OTPE3KOB B KyOe H
IIPSMOYTOJIBHOM MapajuiesIeUunee

42

[lepnieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMOU U
IJIOCKOCTH

43

[TepnieHIUKYIAPHOCTD NPSMON U
nockocty. [Ipusnak
NEPIEHAUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylecTBOBAHUU U
€UHCTBEHHOCTHU MPSIMOU, TPOXOASIIEH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHINKYISIPHOMN K TIJIOCKOCTH

45

IInockocTu u NEPpNCHAUKYJIAPHBIC UM
MPSAMBIC B MHOI'OI'paHHUKAX

46

IInockocTu u NEPpNCHAUKYJIAPHBIC UM
MPSAMBIC B MHOI'OI'paHHUKAX

47

[lepneHauKyIsip ¥ HaKJIOHHASA.
ITocTpoenue nepneHauKyIIspa U3 TOYKU Ha

PSIMYIO

48

[lepieHauKyNIAp ¥ HaKJIOHHASL.




[TocTpoeHue neprneHuKyIsipa U3 TOYKU Ha
IPSIMYIO

Teopema o TpEX nmepreHIuKyIIpax

49
(mpsiMast 1 oOpartHas)

50 Teopema 0 Tpéx nepreHIuKyIsIpax
(mpsimast 1 oOpaTHas)

51 Yron Mmexay CKpeluBarOmuMUC
IPSMBIMU
[Tonck nepreHANKYISAPHBIX TPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IJIOCKOCTEH

53 OpTOroHanbHO€E MTPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

54 MPABUJIBHOM MUPaMH/IbI C TOMOIIbIO
OpPTOTOHAJIHOW MPOEKINU
[TocTpoenue ceuenuii kyba, Mpu3Msl,

55 NpPaBUIBHON MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IPOEKINU
CuMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0cKoCTH. [TockocTu
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHAuKyIIPHOCTH IPIMOM 1
TUTOCKOCTH KaK CIIEICTBUE CHMMETPHH

58 IIpaBunpHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUMN OT TOYKH JI0 TNIOCKOCTH

59 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
paccTosIHUN OT TOYKH JI0 TNIOCKOCTH

60 CnocoObI OMMYCTUTD TTEPIEHINKYIISIPHI:




CUMMETpHUS1, CABUT TOYKHU I10
napasuieibHON IpsSMO

61

Casur 1o HenapasuieJIbHON TPsSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHast padora "B3anmuoe
PacHoI0KeHHE IPSAMBIX U IIIOCKOCTEN B
npocTtpascTae”

63

[ToBTOpEeHME: Yyroy Mexay IpsIMbIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHMeE: yroa Mexy
CKPELMBAIOILUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie MECTOAbI BEIYMCIICHUA
yria MEXKAy INPAMBIMH B MHOTOT'paHHHUKaX

66

JIByrpansblii yroi. CBONCTBO TMHEHHBIX
YIJIOB ABYTPAHHOTO yIia

67

[TepnienqukynsapHble UI0CKOCTH. CBOKCTBa
B3aMMHO NEPIEHANKYISPHBIX IJIOCKOCTEN

68

[Ipu3Hak nmepneHauKyIsIpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPAMOU
[IEPECEUCHHU IBYX IUIOCKOCTEN
NEPIEHAUKYIISPHBIX TPEThEU MIIIOCKOCTH

69

[TpstMmoyTONbHBIN Mapaienenunen; Kyo;
WU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesaenumnena

70

Teopema 0 1uaroHaau NpsIMOYTOJIbHOIO




napamicienuicaa u CJICACTBUC U3 Heé

71

CrepeoMeTpuuecKkre 1 MpUKIaaHbIE
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PacIoI0KEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHUE: CKpELIMBaAIOLIUECS MPSMBIE,
napaelibHble INIOCKOCTH B CTaHIapPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIIMBAIOIIMMHUCS MPSMBIMU B
MPOCTHIX CUTYAIHIX

74

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
MTOMOILBIO MEPIEHIUKYIAPHON INTIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yrila

77

DIeMEHTHI cPeprIeCcKOi TEOMETPUH:
reo/Ie3NYeCcKre JMHUU Ha 3eMie

78

Kontponbnas pabora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
U €r0 DIIEMEHTEHI"

80

ITupamupa. Buasl nupamun. IlpaBunbaas
nupamMuaa




[Ipusma. IIpsmas 1 HaKJIOHHAS IIPU3MBI.

81 1 0 0
[TpaBuibHAs pU3Ma

82 [Ipsamoit napannvenennnez[, 1 0 0
PSAMOYTOJIbHBIN Napaienenunes, Kyo

83 ];;Te}gcjme MHOTOrpaHHukH. Teopema 1 0 0
Brinykible MHOTOrpaHHuKH. Teopema

84 Oiinepa. [IpaBuibHbIe U ONYTIPAaBUIIbLHBIC 1 0 0
MHOTOTPaHHHUKH

85 KoHTtposbhas padora "MHoOrorpaHHuKHU" 1 1 0

86 E};):;pr;; i:gzopa Ha IJIOCKOCTHU U B 1 0 0

87 CymMa BEKTOPOB 1 0 0

88 Pa3nocTh BekTOpOB 1 0 0

89 [TpaBuiio napamienenunena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0
PaznoxxeHue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 0 0
IUIOCKOCTH

92 CxkansipHoe mpou3BeIeHUE 1 0 0

03 Brranciienue yria Mexmy BEKTOpaMH B 1 0 0
IPOCTPaHCTBE

94 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1 0 0

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1 0 0

96 [Tpocreiimme 3ana4n ¢ BEKTOpaMU 1 0 0

97 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1 0 0

98 O0001eHre ¥ cucTEMAaTHU3alUs 3SHAHUHN 1 0 0




99 O000111eHrEe ¥ cucTEMAaTHU3alUs 3SHAHUN 1 0 0
100 HroroBast KOHTpoOJIbHAs paboTa 1 1 0
101 HroroBas KOHTpOIbHAS paboTa 1 1 0
102 O00011eHrEe ¥ cucTEMAaTHU3alUs 3SHAHUN 1 0 0

OBHIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
Hara uudposbie
Nen/m | Tema ypoka Kontpoububie | IlpakTnueckue
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTshI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1 0 0
Ha IJIOCKOCTHU U B IPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkansgpHoe 1 0 0
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsel "Briuncnenue yria 1 0 0
MEXy BEKTOpaMHU B MPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1 0 0
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 0 0
YPaBHEHHE TUIOCKOCTH B OTPE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 0 0
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 0 0
8 JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1 0 0
IPOrpaMMUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 0 0
IPOrpaMMHUPOBAHKE
10 AHaTMTHYECKHE METOBI pacuéra yria 1 0 0
MEXIY IPSIMBIMU B MHOTOI'PaHHHUKAX
11 AHaMTAYECKHE METO/BI pacyéra yria 1 0 0
MEXIY TUIOCKOCTSIMU B MHOTOT'PaHHHUKAX
12 ®dopmyra pacCTOSHUS OT TOUKH JI0 1 0 0




IIJIOCKOCTH B KOOpAWHATAX

Haxosaenue paccTossHUiM OT TOYKHU 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUI OT TOUKU 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHnTtponbHas pabora "AHaMTHYECKas
reoMerpust”

16 CedeHust MHOTOIPaHHHUKOB: CTaHapTHBIE
MHOTOTPaHHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CedeHust MHOTOIPAaHHHUKOB: CTaHapTHBIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsMbIE U TUIOCKOCTH:
napajelibHble CeUeHUS

20 [TapannensHble IpsIMbIE U MIIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIUMUCS
TPSIMBIMHA
[lepneHnuKyIsIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEePIEHIUKYISPHBIX TNIOCKOCTEH U
MPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB
[lepneHauKymIsipHbIE IPSMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX
HepreHINKYIspax

24 [lepneHIUKYISIPHBIE IPSMBIC U




IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOTI'OI'pPaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0MIAIEH, COOOpaKEHUS MOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI 1151
TIonIaiel, cooOpaskeHus Mo 100us

27

[ToBTrOpenue: momanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TIonIaiel, cooOpaskeHus o 100U

28

[Imomany cedyeHnii MHOTOIPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO00US

29

Ilnomany ceyeHnii MHOTOrpaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpakeHHsI MOA00HS

30

KonTponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHHS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. O6beM NPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anmaun 00 yIBOEHUH Ky0a, 0 KBagparype
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpuueckre 3a7auu, CBsI3aHHbIE C
00BEMOM MPSIMOYTOIIBHOTO
napaenenunesa

34

[Ipuknagabie 3a1a9u, CBI3aHHBIC C




BBIUMCIICHHEM 00BEMA MPSMOYTOJIBHOTO
napasuiesenumnena

35

O0BEM NPSAMON TPU3MBI

36

CrepeoMeTpHuuecKre 3a7auu, CBsI3aHHbIE C
BbIUKCJICHHEM 00BEMOB MPSMOI TPU3MBI

37

[puknagHble 3a1a41, CBI3aHHBIC C
00BEMOM IPSIMON MTPU3MBI

38

Beranciienue 00EMOB Tell C TOMOIIBIO
onpeaenénHoro uarerpaia. Oopém
HAKJIOHHOM NPU3MBI

39

Boruncnenue 06bEMOB Tell C TOMOIIBIO
onpeaenéHHoro unrerpaita. O0bpém
MAPAMUBI

40

®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BeMOB UpaMu ¢ OOLIUM YTIIOM

41

®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BEMOB MUPaAMUJ ¢ OOIIUM YTIIOM

42

CrepeomeTpHyecKHe 3a/1auu, CBA3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43

CrepeoMeTpHUECKHE 3a]]a9d, CBA3aHHBIC C
00BbEMaMH TTUPAMHUTBI

44

[Tpuknagaeie 3aaaun o TeMe "OO0bEMBI
Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45

[Ipuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00bEMOM MTUPAMU/IBI

46

[Tpumenenne 06pEMOB. Beruucnenue
PacCTOSHUA 10 IIIOCKOCTH




KonTponpHas padota "O0béM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Tnomank MOBEPXHOCTHU IIMIIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yrolue
KOHHYECKOU IToBepxHOCTU. KOHyC

51 Ceuenne KOHycCa IIIOCKOCTHIO,
napajuieIbHON MITOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M306paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCA

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpHruecKue 3a1auu Ha

55 JI0OKa3aTelIbCTBO U BBIUUCIICHHUE,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYyCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

56 JI0OKa3aTelIbCTBO U BBIUUCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYyCa

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By n n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
riockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. By n n3o0pakenue mapa

62

VYpasaenue chepsl. [Lnomans chepsr u eé
yacreu

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a7auu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOi U HIAPOM,
MOCTPOCHUEM MX CEYCHUH TIOCKOCTHIO

65

CrepeomeTpuyeckre 3agadd Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO Cepoil U mapom,
MOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO

66

[IpukitagHble 3a1a4, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

68

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOTI'OI'paHHUKOB

69

3agaun no Teme "Tena U MOBEPXHOCTH
BpalueHus"

70

3anaun 1o TeMe "Tena ¥ NOBEPXHOCTU
BpaieHus"




71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O06BéM mmHapa. Teopema 00 00BEME
IPSIMOTO IWIHHIPA

73

Brruncnenue 00bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB HMIIMH/PA,
KOHYyca

76

[Ipuknanueie 3agaun 1o reme "O0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUMCICHHEM 00BEMOB
rapa, ImapoBOro CETMEHTA U IIapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00BbEMaMH
MMOJOOHBIX TEN

79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100uu.
CrepeoMeTpHUECKHE 3a]1auH, CBS3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTJIBIX TEN"

81

JIBuxxenus npoctpancTBa. OToOpaxeHuUs.
J{BmxeHus u paBeHCTBO (puryp. O6mme
CBOICTBa JBUKCHUI

82

Buapl nBukeHMit: napamiebHbII
MIEPEHOC, UEHTPAIIbHASI CHMMETPHUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/ILICCKI/Ie 3aia4u Ha IIPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BexTopsl B
npocTpaHcTae”

86

Ob6o6maromee nosropenue 11 nousaruii n
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"TlapansensHOCTh NPSAMBIX U TNIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matomee moBropenne 11 mousTuii n
MeTo10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUH:
"BekTopsl B ipocTpaHcTBE"

88

O6o6matomee noropenue 11 mousTuii n
METOJI0B Kypca reomerpuu 10-11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee noropenue 11 nmousTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"O0beM MHOTrOrpaHHuka"

90

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O0beM MHOTOTpaHHHKA"

91

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"TTnommany moBepXHOCTU U OOBEMBI
KpyIJbIX Ten"

92

O6o06matomiee noropenne 11 nousTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyTIJbIX Ten"

93

HtoroBast KOHTpoJbHAs paboTa

94

HtoroBast KOHTpoJbHAs paboTa

95

[ToBTOpenue, 06001ICHNE 1
cUCTeMaTH3aIusg 3HaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui




97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH

99

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHUA CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

101

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBHIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

* Marematuka. 'eomerpusi, 10 kmace/ Mepsnsk A.T'., Homuposckuii [I.A., ITonsikoB B.M.; mox
penakmueii [Togonsckoro B.E., O01iecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCTHIO M3 1aTenbcKuit
nentp «BEHTAHA-TPA®»; Akroneproe obmectBo «M3natensctBo «lIpocBemienuey
Maremaruka. ['eomerpus, 10 knacc/ Mepansik A.I'., Homuposckuii JI.A., TTonskos B.M.; mox
penakmueii [Togonsckoro B.E., O0miecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO M3 1aTenbekmii

ueHtp «BEHTAHA-I'PA®»; Axunoneproe obmectBo «M3natenbcrBo «Ilpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI IJISA YUUTEJIA
Maremaruka. ['eometpust, 10 knacc/ Mep3msik A.I'., Homuporckuii JI.A., ITonskor B.M.; ox
penaknueit [Togonbckoro B.E., O0miecTBo ¢ OrpaHUM4eHHON OTBETCTBEHHOCTHIO M3maTenbckuii

neHtp «BEHTAHA-I'PA®»; AkninonepHoe oodmectBo «M3narenscTBo «IIpocBenienne»

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
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