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MNOACHUTEJIBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecrieyuBaeT BO3MOXKHOCTh H3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HaIPaBJIECHHOCTH M IPEAMETOB I'yMaHUTapHOro HHUKJA. II0CKOIBKY J0rMYeckoe MBIIUICHHE,
dopmupyeMoe IpH M3Y4EHHH OOYy4aroOIIMMHUCS TOHATHMHBIX OCHOB TI'E€OMETpUH, IIpHU
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHHMM LENOYKH JIOTMUECKUX YTBEP)KIEHUH IpU pELICHUN
FEOMETPUUECKHUX 3aJ1a4, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayOi€HHOM YpPOBHE —
pa3BUTHE HMHIUBUAYAIbHBIX CIIOCOOHOCTEH OOYYalOUIMXCS NPU H3YYEHUH TE€OMETPHH, Kak
COCTaBIISIIONIEH TpeaAMEeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXHOCTH NPUOOpETEHHs] M HCIOJIb30BaHUS Oojee INIyOOKHX I'€OMETPUUYECKUX 3HAHUU U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOTo Mpo(ecCHOHAIBHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha yriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJINBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBISFOTCSL:

paclIMpeHue NPEACTaBICHUsT O TIEOMETPUM KaK dYacTU MHMPOBOM KYyJIBTYypbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYIKAIOIIMM MUPOM;

(GopMHpOBaHHE NPEICTABICHUA O INPOCTPAHCTBEHHBIX (Urypax KaK O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJENAX, IO3BOJSAIONIMX ONMCBIBATH M HM3y4aThb pPAa3HbIC  SBIICHUSA
OKpY’KaIOIIEer0 MHpa, 3HAaHHE MOHATHHHOTO ammapara mo paszieny «CTtepeoMeTpHs» yueOHOro
Kypca FreOMeTpHH;

(opMHpOBaHNE YMEHUS BJIaJIETh OCHOBHBIMM MOHSTHUAMHU O IPOCTPAHCTBEHHBIX (pUrypax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeOpeM, (OpMyl M yMEHHE UX NPUMEHSTh, YMEHHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢dopMHpoBaHHE YMEHHUS paclo3HaBaTh Ha 4YepTekax, MOJENAX M B peaJbHOM MHpeE
MHOTOTPaHHMKH U Tejla BPAallCHUsI, KOHCTPYHUPOBATh TEOMETPUYECKUE MOJEIH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMAaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAHHUS POJIU AKCHOMATHKH IPH TMPOBEICHUU
paccyKJIeHHUI;

(GopMHpOBaHHE YMEHHs BIAJETh METOJAMHU JI0KA3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHHMS HMX IPUMEHATh, IPOBOIUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAC PEIICHHUA
CTEPEOMETPUYECKUX 33Jad M 3aJa4 C [PAKTHUYECKHUM CcojepkKaHHeM, (OpMHUpOBaHUE
NpPEICTaBICHUA O HEOOXOAMMOCTH JI0OKa3aTeNbCTB MpPU OOOCHOBAaHHMM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM AKCUOMATUKHU B IIPOBEACHUM E€AYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yyJaromuxcs, MO3HABATEIbHON AaKTUBHOCTH, HCCIEIOBATEILCKAX YMEHHH, KPUTUYHOCTU
MBIILLIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPHH;

(dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSBICHUS TE€OMETPUUECKUX IOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsAX U MPH U3YYCHUHU APYTUX YU4EOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUMi, HCCIICIOBAaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEeIbHBIMUA JIMHUSIMU y4eOHOrOo Kypca «l'eomerpusi» B 10-11
kiaccax sBisArOTCA: «lIpsiMble W TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukmy, «Tena
BpanieHus», « BEeKTopbl 1 KOOpAMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B POCTPAHCTBEY.

ChopmymnupoBarHoe Bo ®PI'OC COO tpeboBaHWE «YyMETh ONEPUPOBATH TMOHATHUIME,
peJIeBaHTHBIMU T€OMETPUH Ha yriyoséHHOM ypoBHEe oOydenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXATEeNbHBIM JIMHHUSIM y4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHHU
pacmpenensercs HE TOJIBKO IO COAEPKATEIbHBIM JIMHUSM, HO M 1O TroJaM OOy4YeHHS.
Copepxanne o00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJlbTaTaM OCBOCHUS
®denepanbHON paboyel MpOrpaMMBbl, paclpeneIEHHBIM 10 To/laM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOMpocaM oOydaromuecs
oOpamaguch HEOJHOKPATHO. JTO IMO3BOJISICT OPraHU30BaTh OBJAJACHUE TI'€OMETPUYECKHMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEIOBATENbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIyI0 CHCTEMY TI'€OMETPHUYECKHUX
MPEJICTAaBICHUA O0YyJYaIONUXCs, pacupsis U yriyonss e€, o0pasys MpOoYHbIe MHOKECTBEHHBIC
CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3aarh ycnoBus ans nuddepeHnmanuy  00ydeHHs, MOCTPOCHHUS WHAMBHUIYaIbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECNEUnuTh  YIIyON€HHOE H3Y4YeHHE TEOMETPHUHM  Kak
COCTaBJIAIONIECH yueOHOTo npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3yUeHHUsT MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymeit mpodeccuu, obecrnieunBas TPEEMCTBEHHOCTh MEXKIYy OOIMHUM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3auMmHOe pacnosioskeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
CKpeIuBaroImuecs npsmele. [Ipu3Haku ckpemuBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OpsSIMBIX, NApaUIEIbHOCTh HpsIMOM W IIockocTu. [lapannenbHoe M LEHTpaJIbHOE
POCKTHPOBaHUE, U300paxkeHue puryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTUPOBAHMUSL.
N300pakeHne Guryp B napamielbHOM NPOEKIMU. YTIIbl C COHAIIPABIEHHBIMU CTOPOHAMH, YTOJI
MEXy NPSAMBIMH B IPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeifiie nmpocTpanCcTBEHHBIE (GUTYPBI HA MIIOCKOCTH:
TETpa’p, NapajuleIenue]l, IOCTPOEHUE CEUEHUH.

[lepieHAUKYISPHOCT NPAMOM M IUIOCKOCTH:  IEPIECHIUKYJSAPHBIE TpPAMBIE B
IIPOCTPAHCTBE, MpPSAMBIE NApAUICIbHBIE M MNEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYISIPHOCTA IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHOU
IJI0CKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKyssp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKHU J10 IUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 IUIOCKOCTH, MIPOEKIUS (PUIYpBI HA TIOCKOCTb.
[leprieHANMKYISAPHOCT TJIIOCKOCTEN: MPU3HAK MEPIECHANKYIIPHOCTU ABYX IUIOcKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.



YTrabl B IPOCTPAHCTBE: YTOJa MEXAY MPSIMOM U TIJIOCKOCThIO, IBYTPAHHBIN yTOJI, JIMHEHHBIN
yroJl JABYI'pPaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yrija. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buabsl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAas NPHU3MbI, OOKOBask W IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIbHBIN Mapajijielenunea] M ero cpoiicTBa. Kpardailmive myTd Ha MNOBEPXHOCTH
MHOTOrpanHuka. Teopema Oiinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamupa: n-
yrojibHasi MUPaMUa, MpaBUIbHAs M yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBWiIbHAS IpHU3Ma U IPaBHIIbHAs
nupaMujia, MpaBuiIbHAsI TPEYTroibHAas MUpaMKia U MpaBUWIbHBIN TeTpadap, Kyo. [IpencraBnenue
O MPaBWJIBHBIX MHOTOI'PaHHUKAX: OKTAa3/Ip, TOAEKA3AP U UKOCAIP.

Brruncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHany, yrisl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWUM, Teopema O
OOKOBOW TIMOBEPXHOCTH MPsAMOHM mpu3Mbl. Ilnomans OOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
MPaBUIIbHON MUPAMU/IBI, TEOPEMA O IUIOIIAINA YCEUEHHON MMPAMHU/IBI.

CuMmMeTpust B IPOCTPAHCTBE. DJEMEHTHl CUMMETPUM IPABUIBHBIX MHOTOTPAHHMKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTIOTPAHHUKE: CHUMMETpUS MapajljiesIeNuNe a, CUMMETpUs
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIIBHON MUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBON BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpPAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uucio. CBoilcTBa cloxeHus BeKTOpoB. (CBoiicTBa
YMHOKEHUSI BEKTOpa Ha umucio. [loHaTne koMiuianapHble BEKTOpHI. IIpu3Hak KoMIuiaHapHOCTH
Tpéx BekTOopoB. [IpaBwiio napamnenenunena. Teopema O pasiIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaM. [IpsMoyronpHass cucreMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3b MEXAy KOOpAMHATAMU BEKTOpPAa M KOOpPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpaneHus

[TonsTus: UMIAMHIPUYECKAas IOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpamleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosnoxenue cepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe. M300paskeHne Ten BpalieHus Ha IockocTH. Pa3BépTka mummHapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6Bém. OcHoBHBIE cBOHcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienienunena u cieacTBus u3 He€. OObEM MpsAMONW W HAKIOHHON NPU3MBI, IMIIMHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CErMEHTA.

KomOunanuu Ten BpaimieHuss M MHOTorpaHHukoB. [Ipusma, BhucaHHass B IWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTPaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHON B
MHOT'OTPAHHUK WJIU TEJIO BPAIICHUS.

[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, miomanas chepbl u e€ yacteid. [logobue B
npoctpancTtBe. OrHomieHWe O00BEMOB, IUIOMIAZCH TOBEPXHOCTEH TOMOOHBIX  uryp.



[IpeobpazoBanne mnonobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceyeHUN MHOTOTPAHHUKOB M TE€N BpALICHUA: CEUYEHUs IWIMHApA
(mapamienbHO W TMEPIEeHIUKYJISIPHO OCH), CEYEHHUs KOoHyca (mapajuiejbHbIe OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHs IIapa, METOJbl IMOCTPOCHHS CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepaunu Hag BeKTopaMHu. BEKTOpHOE YMHOXKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxkenue Bektopa mo 6asucy. KoopAanHATHO-BEeKTOPHBINM METOMA MpU
pelLIeHUN TeOMETPUYECKUX 3a]1ay.

JIBM:KeHMsI B IPOCTPaHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUH. Buabl NBMKCHUH: NAapajuICIbHBIA IIEPEHOC, LIEHTpalbHAasi CUMMETPUS,
3epKajibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanus nonodus. Ilpsmas u chepa
Ditnepa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHETO
OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknaHckoe BOCIMTAHHE:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYAroIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJICHa POCCHUICKOro OOIECTBA, MPEICTaBICHHE O MaTEMAaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, MNPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOpPHBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAXEHHUS K MPOILJIOMY U
HACTOALIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUUCKHUX
MaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATUX IOCTHKEHUU B
JIpYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEJACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKd U JCSTENbHOCTHIO Y4YEHOrO, OCO3HAHHUE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHMBOCTh K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUAOB UCKYCCTBA;

5) puzunveckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMATHUECKHUE 3HAHKS B HHTEpECax 370POBOTO
u Oe3omacHOro 0o0pasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, peryisipHas (pu3nveckas akTHUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0pPOBUTENBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTanue:



TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3uyHbIM chepam
po(hecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M e€ MPUIOKCHHUSIMH, YMEHUE
COBepIaTh OCO3HAHHBIA BHIOOp Oynymiell npodeccu © pealn30BBIBaTh COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHMUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KyJIbTYpbl, IMOHUMAaHUE BIHAHUSA COLMAIBHO-
SKOHOMHMYECKUX TPOILIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  Mpo0ieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMAaTHYECKUX 3HAHWUU ISl pEeUIeHHs 3a1a4 B 00JacTH OKpY’KAoIIeH cpenbl, TIaHWPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCJEICTBUN I OKPYXKAIOIIEeH cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOW MPAKTHKH, MOHMMAHUE MATEeMAaTUYECKOW HAYKH Kak chepsl
YeJIOBEYECKON NeATENbHOCTH, 3TAMOB €€ pa3BUTHS M 3HAUMMOCTH JJIsl Pa3BUTHUS LUBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4eCKOU KyJbTYpOil KaK CpeICTBOM MO3HAHMs MHPa,
TOTOBHOCTb OCYIIECTBIISITh MPOECKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHAUBUAYAIBHO U
B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1eicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUKU, OCHOBaHUSA IJs 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHUSAX, TMpeAsiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3AKITIOUCHUH IO aHAJIOTHH;

MPOBOJMTH CAMOCTOSATEIHHO JIOKa3aTeIhCTBA MATEMATHUUECKUX YTBEPKACHUN (IIpSMbIC U
OT TMPOTHUBHOIO), BBICTpPAUBATh AapryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBEIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOASIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (DUKCHPYIONIME MPOTUBOpEUYUE, MpoOIEeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBOAMUTH CAaMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIEHUS, IPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy O0BEKTaMHU, SIBICHUSIMHU, MIPOILIECCAMH; CAMOCTOSITENLHO (GOPMYIUPOBAThH



0000111eHUS ¥ BBIBOJBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOIEHUS, UCCIIEJOBAHMSI, OLIEHUBATh
JIOCTOBEPHOCTD IMOJTyUYEHHBIX PE3YJIbTaTOB, BEIBOJAOB M 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOANMBIX JUISI OTBETa HA BOIIPOC U JJIs
peuieHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O W3 HMCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHIOB U  (opM
MPE/ICTABIICHHUS;

CTPYKTYpHpOBaTh  HMH(POpPMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMALMU MO CaMOCTOSATENbHO CHOPMYIHPOBAHHBIM
KPUTEPHIM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0menue:

BOCIIPHHUMATh U (HOPMYyTUpPOBATH CYXJIEHUS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0IIeHus!, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX M IHChMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHs 10 XOJy peHIeHUs 3aJadyd, KOMMEHTHPOBATh IOJYYEHHBIN
pe3yJbTar;

B X071 OOCYX/IEHHUS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemaeMoil 3aiauu, BbICKa3blBaTh WJIEW, HALIEJICHHBIC Ha IOUCK PELIEHUS, CONOCTABIATh CBOU
CYXKICHHS C CY)XKIIEHUSIMU JIPYTUX YYaCTHHMKOB AMajiora, OOHapy>KMBaTh pa3iudue U CXOACTBO
MO3UIHI, B KOPPEKTHON opMe GOpMyIIHpOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJCTaBIISITh PE3YJbTAaThl PELICHUS 3aladd, HKCIEPUMEHTAa, HCCIEN0BaHUSA, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHHS ¢ Y4Y&€TOM 3a7ad [pe3eHTaluu U
0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmn3anus:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

BJIAJICTh HABBIKAMU I1O3HABATEIbHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECcCa U pe3yiibTaTa pEeIeHNs MAaTEMAaTHUECKON 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHSM, OOBICHATH MPUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHS pe3yJbTaToOB JEATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOW pabOTHI Mpu
pemieHNMH y4eOHBIX 3ahay, MPUHUMATh LENb COBMECTHOM JeSTeNbHOCTH, IUIAHUPOBAThH



OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpenessiTh BUABI padOT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» W WHBIC), BBITIOJIHITH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JIPYTUMHU 4ICHAMH KOMAaHJbI, OIICHWBaTh KAueCTBO CBOEro BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI
K xoniy 10 kjacca o0ydaromuiicss HAyYUTCS:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH IOHITUSIMH CTEPEOMETPHH MIPH PELICHUH 3a/1a9 U
IPOBEJICHUN MAaTEMaTHYECKUX PACCYKICHUH;

OPUMEHATh AKCHOMBI CTEPEOMETPUH U CICACTBUS W3 HHUX TMPH  PELICHUU
TeOMETPUYECKHUX 3a/1a4;

KJIaccu(UIIUpPOBaTh B3aUMHOE PAcIIONIO’KEHHE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOM U MJIOCKOCTHIO;

CBOOOJHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pAacMo3HaBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHHKOB (TIpuU3Ma, MUpaMuia,
MIPSIMOYTOJIBHBIN TTapajuieNIenuIe, Kyo);

KJIaccu(pUIUpOBaTh MHOTOI'PAaHHHUKH, BEIOWPAs OCHOBaHMS ISl KIacCU(UKAIIH;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUTOCKOCTBIO;

BBINOJIHATH HapaJlIeNbHOE, [IEHTPAIbHOE U OPTOrOHAJIBHOE MPOSKTHUPOBaHKE QUTYD Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeH!s (GUTyp HA INIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHUKOB PA3IMYHBIMU METOAAMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (Uryp: Bua cBepxy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIpAaHHHMKOB (IIpU3Ma, MHUpaMuza),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyIr;

CBOOOZHO ONEPHPOBATH TMOHATUSMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (UTYPHI;

CBOOO/IHO OTNIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPAWHATAM B
IIPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;

pemiate 3a7a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKHMX OTHOIICHHH W HaXOXKICHHUE
T€OMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHBIE METOAbl IpPH  PELICHUU
MaTEeMaTUYECKUX 3a/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOXKHOCTH;

HNPUMEHATH MPOCTEHIINE IPOTrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAI[OHHbIE
CHCTEMBI IIPH PEIICHUH CTEPEOMETPHUCCKHX 3a/1a4;

U3BJIEKaTh,  NPeoOpa3oBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTaBICHHYIO Ha dYepTexax u
pHUCYHKaX;

OPUMEHATh TIONy4YEeHHBIE 3HAHUS HA MPAKTUKE: CpPaBHMBATh W aHAIM3HPOBATH
peanbHbIe CUTYalluu, MPUMEHATh W3YUYEHHBIC MOHATHS B IpOIecce MOMCKAa PELICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEalbHbIE CUTyallUud



Ha S3bIKE TIEOMETPUH, MCCIENOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM
TeOMETPUYECKUX TIOHATHH M TeopeM, ammapara ainreOphl, pemaTh NPaKTUYecKHe
3a/1a4M, CBSA3aHHbIE C HAXOKIEHUEM I€OMETPUUYECKUX BEITUYHH;

UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTHUS I'E€OMETPUM KaK COCTABHOM
YyacTu (pyHIaMEHTa pa3BUTHs TEXHOJIOTHI.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS:

CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IMIIMHAPHUYECKON, KOHMUECKOW U
chepruyecKoi TOBEPXHOCTAMH, OOBSICHATH CITOCOOBI MOTYyYCHHUS;

OTIEpUPOBATH MOHITHUSIMH, CBS3aHHBIMU C TEJaMHU BpALICHUS: IMIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teljla BpameHus (IUIMHIpP, KOHYC, chepa U map) U 0OBSICHATH CIIOCOOBI
MOJTyYEHUS TEJl BPAIlCHUS;

KJIaccu(UIIUpPOBaTh B3aUMHOE PACIONIOKEHHE CEPhI U TNIOCKOCTH;

BBIUMCIISTh BEIMYMHBI DJIIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpallleHUs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPUUYECKUX TeN C
npUMeHEeHHeM (opMyIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBI3AHHBIMU C KOMOMHAIIUSIMH TEJ BPAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBIA OKOJIO cepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WMJIU TEJIO BPAIICHMUS,

BBIUKCIISATH COOTHOUICHHSI MEXKAY IJIOUIaSIMU MOBEPXHOCTEH U 00bEMaMU MOTOOHBIX
Te,

n300pakaTh H3ydaeMble (UTYPBI, BBHITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpaIlCHHUS;

U3BIICKATb, UHTEPIPETUPOBATH U 1peoOpa3oBbIBaTh  HH(POPMAIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha YepTexax u
pHUCYHKaX;

CBOOOTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OINEPAIMH HAJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPAMHAT;

pelmath TeOMETpUYECKHEe 3aJaud Ha BBIYHUCICHUE YIJOB MEXIy MpsIMBIMU U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH 0 IIJIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/a MIPU PELICHUN;

CBOOOJHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBITIOJHATh M300paKeHHUsST MHOTOTPAHHUKOB W TeNl BpAIllCHUs MPH TMapalieIbHOM
nepeHoce, MeHTPAIbHON CUMMETPUH, 3€pPKAIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U TeJd BpALEHUS: CEUYEHUs IHIMHIpA
(mapamienbHO W MEPICHAUKYJISIPHO OCH), CEUeHHs KOHyca (TapajiebHbIe OCHOBAHHIO
U TIPOXOJSIIIKE Yepe3 BEPIINHY ), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHUS CEYCHMH: METOJ CIENO0B, METOJ| BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUS;



NPUMEHATh TEOMETpHUYeCKUe (aKThl ISl  PEIIeHHUs CTEPEOMETPUYECKHX —3alad,
NPEIOIArafoIIuX HECKOJIBKO IIAaroB PEUICHHUs, €CII YCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOU W HEesIBHOU (popme;

pliiath 3aaa4u Ha [JO0Ka3aTCJIbCTBO MATCMATUYCCKUX OTHOIIIEHUU U HaXO0XKICHUC
TCOMCTPHUYCCKUX BCINYHH,

[IPUMEHATH IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIpU
PEIICHUH CTEPEOMETPUIECCKIX 3a]1aY;

MNPUMCHATHL IIOJYYCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIU3UPOBATL U
OLICHUBATHL PCAJIbHBIC CUTyallur, IPUMCHATL U3YUYCHHBIC ITOHATHUSA, TCOPCMBI, CBOICTBa
B TIpollecce TIOMCKAa PEUICHHsS MaTeMaTH4eCKd C(HOPMYIMPOBAHHON MPOOIIEMBI,
MOJICITIUPOBATh peaTbHBIC CUTYallud Ha S3BIKE TEOMETPUH, HCCIIEIOBATh TIOCTPOCHHBIC
MOJIENIN C UCTOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
peuaTh NPAKTHUYCCKUC 3ada4U, CBA3aHHBIC C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHNH,
UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JdTalax Pa3BUTHUS T'€OMETPHUH KaK COCTABHOU
yacTu pyHIaMEHTa pa3BUTHs TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmsbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
5 B3anMHOe pacmosioKeHue NpsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepnieHIUKYASPHOCTD MPSMBIX U ’5
IJTIOCKOCTEH B MPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AINAA 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJTACC

KouunyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBro>keHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

Bcero

KontpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa N300pKECHHS HA
PHCYHKE TUIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIPsIMas,
TUIOCKOCTh, POCTPaHCTBO. OCHOBHBIE
MpaBujIa U300paKEHUsS Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[ToHsTHS: TIEepeceKaroUecs MIOCKOCTH,
MIepeCceKaroINecs MpsiMasi v MIOCKOCTB;
MOJTYTIPOCTPAHCTBO

ITonsTHS: EepeceKaroLIecs MIIOCKOCTH,
IepeceKaroImecs npsmas v MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKu, H300paKeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoOb! 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TIOCKOCTEH

10

N3o0paxkeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UX
pEbpa. N3obpakeHne nepecedeHus
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N3o0paxkeHune ceueHnii mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

12

N3o0paxkeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

14

Meton cienoB uisl IOCTPOEHUS CEUEHU I

15

Merton cnenoB yisi HOCTPOCHUS CEUCHU.
CaoiicTBa nepeceyeHnid MpSIMbIX U




IJIOCKOCTEN

16

Merton cnenoB yisi HOCTPOCHUS CEUCHU.
CBolicTBa niepece4eHni NpsIMbIX U
IIOCKOCTEH

17

[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepPTEKEW U 3aluCh 11aroB
MOCTPOEHUS

18

[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepPTEKEW U 3aluCh 11aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEKEW U 3aluCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 11aroB
MTOCTPOEHUS

21

[ToBTOpeHue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cEUECHHUSIX Ha
BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3BUTHA
IUTAHUMETPUH U CTEPEOMETPUHU

23

KontponbHas padoTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue NpsiMeIxX B
npoctpancTBe. CKpelBaroecs
npsmble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM NMPSIMOM, MTPOXOAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMol. Jlemma o nepecedeHuun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBHIO

26

[TapamtensHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajuleNbHbIX NPAMBIX. Teopema o
CKPELIUBAOIIUXCS TPSAMBIX

27

[TapannensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoektupoBanHus. 300pakeHue pa3HbIX
¢buryp B napajsienbHON MPOEKIIMN

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hax
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa mapajuieIbHOCTH IPSIMOU U




IIJIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIICHUE U
JOKa3aTeJIbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIAIIETO Yepes3
JAHHYIO NPSMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

33

[TapannensHas MpoeKIUs, MPUMEHEHHE
JUTSl IOCTPOCHUS CEUCHHM Ky0Oa u
napaenenunena. CBoucTBa
Hapaﬂnenelmne):[a 148 HpI/IBMBI

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTH JBYX TUIOCKOCTEH

35

Teopema o0 napajieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IIEPECEUEHHUS
IIPU NIEPECEUEHUN JIBYX MapaJlJIeNIbHbBIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY MapalJICJIbHbBIMUA
TUIOCKOCTSIMH; O TIEPECCUSHHUH MPSIMOH ¢
ABYMSI TTapaJICITbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOIBHOTO
napajuiefienumneaa

41

Brruncnenue IiMH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM IapajuleIeuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU MIPSMOM U
IIJIOCKOCTH

43

[leprieHAMKYIAPHOCTH MPAMOUN 1
rockoctu. [IpusHak
MEePHEHIUKYISIPHOCTH MPSAIMOM U
MIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[11nockoCcTH U IepHeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

I1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyIsIp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIspa U3 TOUKU Ha
IPSIMYIO

48

[lepnieniuKyIsp U HAKJIOHHAS.




ITocTpoeHne nepneHuKyIspa U3 TOUKU Ha
PSIMYIO

Teopema o TpEX nepHeHANKYISPAX

49
(npsimast 1 oOpaTHasi)

50 Teopema o TpE€x nepHneHANKYIAPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSMBIMU
[Touck nepreHIMKyJISPHBIX TPSIMBIX C

52 MOMOIIIbIO EPIEHANKYJISIPHBIX
IIJIOCKOCTEN

53 OpToroHaJIbHOE TPOECKTUPOBAHKE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

54 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

55 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPHUH B MHOTOIPAaHHUKAX

57 [Ipu3Hak nepneHauKyISPHOCTH IPSMON U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 CnocoObI ONyCTHTH MEPIICHIUKYIISAPHI:




CUMMCTpUA, CABUT TOYKHU I10
napajieIbHON MPAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroa MEeKIay MPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyrou MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrIJla MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JUHEUHBIX
YIJIOB IBYTPaHHOTO yrIJia

67

IlepnenaukynspHele miaockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYIISIPHBIX MJIOCKOCTEN

68

IIpu3Hak nepneHmKyIsIpHOCTH
IJIOCKOCTEM; TeOpemMa O NpsIMOM
[IEpECEUYCHUS ABYX IIJIOCKOCTEH
MEPIECHIUKYIISIPHBIX TPEThEN INIOCKOCTH

69

[TpsMoyToNbHBIN Mapauienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenunesa

70

Teopema o AraroHanu NpSMOYroJIbHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuyecKre U MpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSIMBIX U MIJIOCKOCTH

72

[ToBTOpEHME: CKpELUBAIOLIUECS MPSMBIE,
napajuleNbHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEILMBAOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYaLUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIKUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYJIIPHON IUIOCKOCTH

76

TpéxrpanHsblil yroji, HEpaBEHCTBA AJIst
TpexrpanHbixX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB AJIs1
TPEXTPAHHOTO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamuy. [IpaBunbHas
nupamMuIa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npuzma !

22 [IpsiMolt napasenenumnen, 1
MPSIMOYTOJIBHBIN TapaslieenuIel, Kyo

23 Brinmykieie MHOTOrpanauku. Teopema 1
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYyTPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrtponbHas pabora "MHororpaHHUKH" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno mapasenenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OAHOMN 1
MJI0CKOCTH

92 CkansipHoe Mpou3BeJICHUE 1

93 Boruncnenue yria Mex1y BEeKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1




99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Nen/m . Tema ypoka

KoanuecTBO 4acoB

KontpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpenue Tembl "KooparHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue Temsl "CkansgpHoe
IIPOU3BEACHNE BEKTOPOB"

[ToBTOpenue TeMbl "Brruucienue yria
MEXJly BEKTOpaMu B IIPOCTpaHcTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOM,
MPOXOISIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX

YpaBHEHUE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX

7 BektopHoe npousBeneHue

JIuHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MPOrpaMMUPOBAHHE

10 AHaJIUTUYECKHE METOJIbI pacuéTa yria
MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX

1 AHaJIUTUYECKHE METO/IbI pacuéTa yria

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX




@opMyia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxienue paccTostHui OT TOUKHU 70
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHUN OT TOUYKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanuruveckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
napajuieibHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanensHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIbI MEXKY CKPEIMBAOLIUMHUCS
MPSIMBIMU
[lepnenukynsipHbie MPSMBIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnieHiuKyIsIpHBIE IPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX

MEepIEHIUKYIIIpax




24

IlepnenquKynspHbIe NPSAMBIE U
IIJIOCKOCTH: BBIYHMCIIEHUS IJIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moaoous

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JIs
TJI0IAIeH, COOOpaKEHUSI TIOTOOMS

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOI00Us

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00Us

30

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienumnesa

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIH yTia

33

CrepeoMeTpHuUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM TMPSIMOYTOIILHOTO
napaJuiesnenurnena




HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYHMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiefenumneaa

35 O0BEM npsIMOI TPU3MBI

16 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI

37 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMOI TIPU3MBI
Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MU PAMHIBI

40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

41 ®opmyna 00bpéMa mupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLIUM YTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbBIE ¢ 00BEMOM HAKIIOHHOM

b

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue




pacCTodHuA A0 IMIIOCKOCTU

Kontponbnas padota "O0bEM

47 |
MHOTOTpaHHUKA
Hunuaapuyeckas IOBEPXHOCTD,

48 o0pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTHU

49 Munuuap. [Ipsamoi KpyroBod HUIUHAP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konundeckast TOBepXHOCTh, 00pa3yromue
KOHMYEeCKOU noBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI TOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN HUIMHIIpa, KOHYyCca
CrepeomeTpuueckue 3aauu Ha

56 JIOKA3aTeIIbCTBO M BEIYUCIICHUE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHYCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UMIMHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM




59

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxkenue mapa

61

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. By n m300pakenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

65

CrepeoMeTpHyecKHe 3a1a4i Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

66

IIpukitaguble 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHI[apTHBIe
noxoous

68

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH




BpauieHus"

71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

0O6beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IMJIMHJIpa

73

Brruncnenue 06bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
KOHYyca

74

ITnowanu OOKOBOM U MOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIC C
BBIYUCIIEHEM 00BEMOB IIMITUH/IPA,
KOHyca

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIOI[aAu TOBEpXHOCTEN Ten"

77

OO0BEM 1mapa u MapoBOTro CEKTOPA.
Teopema 06 00béme tapa. [lnomans
cdepsl. CTepeoMeTpHUECKIE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB
1Iapa, mapoBOro CErMEHTA U IApOBOT0
CeKTopa

78

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM I1apa u
momaasio cepbl. COOTHOMEHUS MEKITY
TJIOIIAISIMUA TTOBEPXHOCTEH U 00bEMaMu
MMOIOOHBIX Te

79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0wEma mpu mo100uu.




CrepeoMeTpHUUEeCKUE 3a]]aul, CB3AHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTponbnas pabota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpakeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOKCTBA JBUKECHUI

82

Buabl nBukeHnil: napamienbHbII
MePEHOC, IIEHTPpajbHas CHMMETPHS,
3epKabHas CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi1

83

[IpeobpazoBanus noxoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"[TapaytenbHOCTH MPSAMBIX M TIJIOCKOCTEN
B MpocTpaHcTre"

87

O6o6mmaromiee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u




MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

89

Oo6o06utaromiee nosropenue 11 nmousTuit u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN
"O6beM MHOTOTpaHHHUKA"

90

O6o6utaromiee nosropenue 11 nmousTuit u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN
"O6beM MHOTOrpaHHuKa"

91

O6o6maromee moBTopenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX TN

92

O6o6maromee moBTopeHue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"[Tnomaau MOBEPXHOCTU U OOBEMBI
KpyTibIX TN

93

HToroBasi KOHTpOJbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHme, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U




KOMIIBKOTCPHBIX TEXHOJIOTUH

97

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» Maremaruka. ['eomerpust; yriyosnennoe ooydenue, 10 kmacc/ Mep3sak AT,
Homupogckuii /[.A., Tlonsko B.M.; mox pegakuueii [Togonsckoro B.E., O0miecTBo ¢
OrpaHH4YeHHOMN oTBeTCTBeHHOCThIO M3aaTenbckuii ienTp « BEHTAHA-I'PA®y;
AxrmmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

* Maremartuka. ['eomerpus; yriryoneaHoe ooyuenue, 11 kmacc/ Mepsnsik AT,
Homupogckuii /[.A., Tlonsko B.M.; mox pegakuueii [Togonsckoro B.E., O6miecTBo ¢
OrpaHr4YeHHOMN oTBeTCTBeHHOCThIO M3naTensckuil ienTp « BEHTAHA-I'PA®y;
AxrmmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Meroaundeckoe mocodue ( Ha caliTe WwWWw.prosv.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

WWW.prosv.ru
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