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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpus sBisiercs OAHMM U3 0a30BBIX KypCcOB Ha YPOBHE CpEAHEro O0OIIero
o0Opa3oBaHus, TaKk Kak 00eCreuyrMBaeT BO3MOKHOCTb M3Yy4YECHHUsS JUCIHUILIUH €CTECTBEHHO-HAYyYHOMH
HANpaBJICHHOCTH M MPEIMETOB TyMAaHUTAPHOTO IMKiIA. [IOCKOJBKY JIOTMYECKOE MBIIIJICHHE,
dbopmupyemMoe mpu  U3y4eHHH OOYyJAarOIIMMUCS TOHATUHHBIX OCHOB T'€OMETPUH, IIPH
JI0Ka3aTelbCTBE TEOPEM W IOCTPOSHHM UENOYKH JIOTUYECKUX YTBEPKICHHH TPU pELICHUU
T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTATb M OIPOBEPraTrh THUIOTE3bl HEMOCPEICTBEHHO
WCTOJB3YIOTCS MPH PEHICHUH 337ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTU (PU3MUYECKHX
3ajad.

Lenp ocBoeHusi mporpammbl yueOHOTO Kypca «['eomerpusi» Ha yriayOn€HHOM YpOBHE —
pa3BUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH OOyJYalommMXcs TpH H3YYEHHUH TEOMETPUHU, Kak
COCTaBJISIOLIEH TpeAMeTHON obnactu «MaremaTuka M HMHQOpMaTHKa» uepe3 obecrneueHue
BO3MOHOCTH MPHUOOpPETEeHUs] M HCIOJIb30BaHUS Oojiee TIyOOKMX TIE€OMETPHUYECKUX 3HaHUN U
NEUCTBUH, CHENU(PHIHBIX TEOMETPUH, W HEOOXOJWMBIX JUIS YCIEHIHOTO NpPO(ecCHOHATHHOTO
00pa30BaHus, CBA3aHHOTO C UCIOJIb30BaHUEM MaTEMaTHKH.

[IpuopuTeTHEIME 3a/1a9aMU Kypca T€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE, PACIIUPSIOIIAMHI U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

pacumpeHue mpeICTaBICHUs] O TEOMETPUH KaK YaCTH MHPOBOH KyJIbTYPhI M (JOPMHPOBAHNE
OCO3HAHHS B3aUMOCBSI3H TEOMETPUH C OKPYKAIOIIIUM MHPOM;

(dbopMupoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEeMaTHIECKUX MOJIEIISIX, MMO3BOJISIONINX OMUCHIBATh W U3y4aTh pPa3HbIE SBJICHUS OKPYKAIOIIETO
MUpAa, 3HaHHE TIOHATUIHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» yd4eOHOro Kypca reOMETpHH;

(bopMupoBaHHE YMEHHUS BJIAJIETh OCHOBHBIMH MOHATUSAMH O IPOCTPAHCTBEHHBIX (Urypax U
UX OCHOBHBIMH CBOICTBAMHM, 3HaHHME TeOopeM, (GOpPMyT M YMEHHE HX NPUMEHSITh, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME YMEHMs pacHO3HaBaTh Ha 4YepTekaxX, MOJENAX M B peaJbHOM MHpeE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(dhopmupoBanue MOHUMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopuil, (opMupoBaHHEe NOHUMAHUS POJM AKCHOMATUKUA MpPHU MPOBEICHUU
pacCyxJIeHUI;

¢dbopMupoBaHHE YMEHMsI BIAJE€Th METOAAMHU J0KA3aTEeIbCTB M AJITOPUTMOB pEIICHUs,
YMEHUS HUX [PUMEHATb, IMPOBOJUTH JOKA3aTEJbHbIE pAcCCYy)KICHUS B XOJE pEIIeHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTHYECKHUM COJep’KaHHeM, (OpMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAMMOCTH JIOKa3aTeldbCTB INpPU OOOCHOBAaHMM MaTEeMaTHUYECKHX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAacCyXJICHUH;

pa3sBUTHE U COBEPLICHCTBOBAHME MHTEUIEKTYAIbHbIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, I03HABaTE€IbHONM aKTUBHOCTH, HWCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4EeHUI0 T€OMETPUH;

¢dopmupoBaHue (YHKIHMOHAIBHON TI'PAaMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU: YMEHHUs
pacro3HaBaTh MPOSBJICHUS N'€OMETPUUYECKUX MOHITUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CUTYyallUsSX U IPU U3YYEHUH APYrMX y4EOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEMN, MOAECIMPOBAHNS PEAJIBHBIX CUTYallUi, NCCIIEJOBAHUS IOCTPOEHHBIX MOJEIIEH,
MHTEPIPETALMY [TOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JTUHUSIMU yueOHOro kypca «I'eomerpusi» B 10—11 kmaccax
aBisAroTCs: «lIpsiMBIE M MIOCKOCTH B NIPOCTpaHCTBe», «MHOrorpaHHukn», «Tena BpalleHUs»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo ®I'OC COO tpeboBaHME «YMETh ONEPHPOBATH MOHATHIMMY,
peNieBaHTHBIMM T'€OMETPUM Ha YriIyOiaéHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIEp)KAaTENbHBIM JIMHUSAM Y4eOHOro Kypca, a (opMHUpOBaHUE JIOTHYECKUX YMEHHI
pacripeniesisieTcsi He TOJBKO MO COJepKaTeNbHbIM JTMHUAM, HO M 10 rojam oOydyenus. Coaepikanue



o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBocHHs DenepanbHON pabodeit
IIPOTpaMMBbI, paclpeaeEHHBIM 10 ToJaM 00y4eHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHATILHBIM BOIIPOCaM OOydYaromuecss oOpanaiich HEOJHOKPATHO. JTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJICHUE  TI'COMETPUUYECKUMH  TOHATHUSAMH M HaBBIKAMHU
MOCIIEIOBATEIbHO U TOCTYNATENIBHO, C COOJIOJEHUEM MPHUHIUIA MPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKJIIOYATh B OOIIYIO CHCTEMY I'€OMETPUYECKUX MPEICTABICHUN O00yJaromuXcs, PacIupsis
u yrayousis e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycmoBus i auddepeHumanuu  0OydeHUs, TOCTPOCHHUS HHINBHIYaTbHBIX
00pa3oBaTeNbHBIX IPOTPaMM, 00ECIICUNTh YIITYOJIEHHOE N3ydEeHUE TEOMETPUH KaK COCTAaBIISIONICH
yueOHoro npeaMera «MaremaTrukay;

MOJTOTOBUTH OOYYAIOMUXCS K TPOJOJDKCHUI0 M3YYEHHUS MaTeMaTHKHA C Y4€TOM BbIOOpa
Oynymeir mpodeccun, obecrieurBas MPEEMCTBEHHOCTh MEXIy OOMIMM W TPOo(ecCHOHATBHBIM
00pazoBaHUEM.

Ha usyuenue yueOHOTO Kypca «I'eoMeTpus» Ha yriay0osi€HHOM ypoBHE oTBoauTCs 204 vaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kimacce — 102 gaca (3 yaca B Hezemio).

COILEP KXAHUE OBYUYEHUA

10 KJIACC

IIpsimble U NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsimasi, IUIOCKOCTb, ITpocTpaHcTBO. [loHsaTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosioskeHue IpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIUECs, NapauIeIbHbIe H
cKpemuBamomuecs npsamsie. [IpusHaku ckpemumBaromuxcs npsaMbixX. [lapamuieapHOCTE NPSMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: IMAPAJUICNBHBIC MNPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IIPSIMBIX, TAPAJUIEIBHOCTD IPSIMON U IUIOCKOCTH. 1lapamiensHoe 1 EHTpaJbHOE TPOEKTUPOBAHME,
n3o0paxkenue ¢puryp. OCHOBHBIE CBOMCTBA MapauIeILHOTO MPOeKTUpoBaHus. M3o0paxenue puryp
B IAPAUICIBHOW IMPOEKIHH. YTl C COHANPABJICHHBIMM CTOPOHAMHM, YrOJl MEXAY NPSMBIMH B
npocrpancTse. [lapamienbHOCTh MIIOCKOCTEN: apauleabHble INIOCKOCTH, CBOMCTBA MapalIeIbHBIX
miockoctel. [Ipocreiiine npocTpaHCTBEHHBIE (DPUTYphl HA INIOCKOCTH: TETPa’Ip, Hapaiesenunes,
IIOCTPOCHHUE CEYCHUM.

[lepneHIMKyYJIAPHOCTD NPSAMOM U IUIOCKOCTH: NIEPIEHANKYIISIPHBIE MPSMBIE B IPOCTPAHCTBE,
IpsIMble MapajulelibHble W NEPIEHIAMKYISIPHBIE K IUIOCKOCTH, INPU3HAK NEPIEHIUKYIIPHOCTH
IpsIMOM M IUIOCKOCTH, TEOpEMa O MpsAMOH NEPHEHAMKYISPHON IUIOCKOCTH. OpTOroHalbHOE
IIpoeKTHpoBanue. [lepneHuKyIIsap 1 HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE
OT MpPSIMOM 10 IUIOCKOCTH, NMPOEKLUs (UTYyphbl HA MJIOCKOCTh. [lepneHuKyIIspHOCTh IIOCKOCTEH:
IIPU3HAK MEPIEHIUKYIIPHOCTU ABYX INIOCKOCTEN. Teopema o TpEx nepneHauKynsapax.

VYTiIbl B IPOCTPAHCTBE: YrOJl MEXAY MPSMOM U INIOCKOCTBIO, ABYI'PAHHBIN yroJl, JIMHEHHBIN
yros JByrpaHHoro yria. TpéxrpaHHbli M MHOrorpaHssle yriel. CBOMCTBAa IIJIOCKUX YIJIOB
MHOTOrpaHHoro yryia. CBOMCTBa IJIOCKMX M ABYIPAaHHBIX YIUVIOB TpEXrpaHHOro yria. Teopemsbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YyIJIa.

MHoOrorpaHHuKH

Bunel MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3Ma: n-yrosnbHas npusma, npsmas
U HaKJIOHHas Tpu3Mbl, OOKOBas W TMOJHas IOBEPXHOCTh Mpu3Mbl. [lapamienenunern,
IPSMOYTOJIbHBIA TapajuleenuIe]] W ero cpolcrBa. Kparwaillime nyTM Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas Tteopema Iludaropa. I[upamuma: n-
yrojibHasi MUpaMufa, NMpaBUiIbHas U yceu€HHas nupamujbl. CBoiicTBa pédep M OOKOBBIX TpaHeil
IIpaBWIbHOM nUpamMubl. IIpaBuiIbHBIE MHOTOrpaHHMKHW: IpaBWIbHAas IpU3Ma U INpaBUIbHAs
nUpaMua, MpaBUIIbHAS TPEYrojbHas MUpaMUia U MpaBUIbHBIN TeTpasap, kyo. Ilpencrasienue o
IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’dap, T0AEKAdP U UKOCAIP.



Bbruncrnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaronanu, yrisl. [lnomans GoxoBoi
MOBEPXHOCTHU U TOJIHOHM NOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIAlb OCHOBAHHMA, TeopemMa 0 OOKOBOM
MOBEPXHOCTU TpsAMOM mpu3Mmbl. [lnomans OOKOBOH MOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOMN
IIAPaMHU/IbI, TEOPEMA O ILIOIAN YCEUEHHOM TUPaMUIBI.

CuMMeTpusi B MPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUU IPABUIIbHBIX MHOIOTPAHHUKOB.
CuMMeTpusi B MNpPaBUIbHOM MHOTOIPDAaHHUKE: CHUMMETPHUS Napajulelenurena, CHUMMETPHUs
MIPaBUWJIbHBIX IIPU3M, CUMMETPUS IPAaBUIbHON MUPAMHU/IBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIPABJIEHHbIE W IPOTUBOINOJIOXKHO HaIlpaBJICHHbIE BEKTOphL. PaBeHCTBO
BEKTOpOB. JleHCTBUA C BEKTOpaMM: CIIO)KEHME M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha umciio. CBoMcTBA cloKeHusi BEKTOpoB. CBOWMCTBA YMHOXKEHUS
BEeKTOpa Ha uucio. [loHsaTHe KoMIIaHapHble BEKTOPHI. [Ipu3HaK KOMIUIAHApHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopeMa O pasjoKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpsiMoyronbHas cucrema kKoopauHaT B npoctpaHcTBe. Koopaumuatel BekTopa. CBsi3b
MEXAY KOOpAMHATaMU BEKTOpa M KOOPJIMHATaAMM TOYEK. YTOoJ Mexay BekTtopamu. CkaisipHoe
MIPOU3BEECHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

[lonsTHs: IMIMHApPUYECKass TMOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 00pasyrolre moBepxHocTel. Tema BpameHus: NUINHAP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. BzaumHoe pacnosiokeHre chepsl M TIIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe.
N300paxkenue Ten BpauieHus Ha miiockocTy. Pa3Béprka mumHapa u konyca. Cummertpus chepsl u
niapa.

O6béM. OcHOBHBIE CcBOiicTBa 00BEMOB Teil. Teopema 00 00BEME MNPSIMOYTrOIHHOTO
napajuienenunena U ciueactBus u3 He€. OO0bEM TpsAMON W HAKIOHHOW TPHU3MBI, HHJIWHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CETMEHTA.

KoMOunauu Ten BpamieHuss W MHororpaHHukoB. [Ipu3ma, BmnucaHHas B LWJIMHID,
onucaHHas okoJo ImHapa. [lepeceuenue cdepsl u mapa c miockoctoio. Kacanue mapa u chepsl
I0CcKOCThI0. [loHATHE MHOrOTpaHHHMKA, OMMCAHHOTO OKOJIO c(ephl, cdepbl, BIUCAHHOW B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Inomaas MoBEepXHOCTH UMIMHIApA, KOHyca, Iwiomans chepsl u e€ yacteil. [lomobue B
npoctpanctBe.  OtTHomieHne 0OBEMOB, IUIOMIAZEH  MOBEPXHOCTEH  MOJOOHBIX  Quryp.
[IpeoOpazoBanue nonoOusi, roMoteTus. PeleHue 3amad Ha IUIOCKOCTH C HCHOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[TocTpoenue ceyeHnii MHOTOIPAHHUKOB U TEJ BPAIICHUs: CEYSHUS IMIIMHpa (TapauieIbHo
U TEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (mapasuiebHble OCHOBAaHUIO U TMPOXOMAIIUE uepe3
BEpIIMHY), CEUYCHHUS IIapa, METOIbl MOCTPOCHHUS CEUEHUH: METOJ CIEAO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/I [IEPEHOCA CEKYILEH IIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTtBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOPHOrO yMHOXeHHs. IIpsmMoyrosnbHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTOpa. Pasnoxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM MeTOA Hpu
pELIEHUH T€OMETPUUECKUX 3a/1a4.

JABH:KEHHS B IPOCTPAHCTBE

JIBmxeHus npoctpancTBa. OtoOpaxenus. J[Buxenus u paseHcTBo ¢puryp. OOmmue cBoiicTBa
JNBWKEHUU. BUIbI NBWKEHMI: NapajuiebHbI MEPEeHOC, LIEHTpajdbHas CUMMETpHS, 3€pKaibHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIETO OBPA3OBAHMUS



JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BocIMTaHUE:

COPMHUPOBAHHOCTh ~ T'PAKIAHCKOW  TO3UIMH  OOydarmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIEeCTBA, MPEICTABICHHE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH, TPOIEAYp TPaXKIAHCKOTOo oO0IIecTBa
(BBIOOpBI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIUAIBHBIMH HHCTHTYTaMU B
COOTBETCTBHUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

Cc(OPMHUPOBAHHOCTh POCCUICKON TPaXKIAaHCKOW HMACHTUYHOCTH, YBAXCHHS K MPOILIOMY U
HACTOSIIIEMY POCCHUUCKONW MaTEMAaTHUKH, LUEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSM POCCHUUCKHX
MAaTEMAaTUKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJIbI, HCIOJb30BAHHE OSTUX JIOCTHKEHUU B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoAa, CPOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUS, STUYECKOTO MOBEJICHNUS, CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHHUEM JIOCTHKECHUN HAyKH
U JIeSTENBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJIa B OCTPOCHHUE YCTOMYHUBOTO OYAyIIETO;

4) acTeTHYECKOE BOCIIMTaHME:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOUAsi 3CTETHUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pENICHWH, PaCCYKJEHWUW, BOCIPUMMYHMBOCTh K MAaTEMAaTHYECKHM AaCIeKTaM
pa3IMYHBIX BHJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS MIPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX 370POBOTO U
Oe3omacHOTO 00pa3a )KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE MTUTAHUE,
cOalaHCUPOBAHHBIN PEXKUM 3aHATHH M OT/bIXA, PETYIsSIpHAst GU3NYecKasi aKTHBHOCTh), (PU3MUECKOe
COBEPIICHCTBOBAHKE MIPH 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTh K TPYyAY, OCO3HAHHME IIEHHOCTH TPYIOJIIOOMs, MHTEPEC K Pas3Iu4HbIM cdepam
poheCCHOHANBHON JIEATEILHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W e€ TMPUIOKEHUSMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp OyayIieit nmpodeccun U peaaTnu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUU MPAKTUYECKHUX 3a7ad
MaTeMaTUYE€CKON HaNpPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKON  KYJIbTYpbl, TOHMMAaHHE BIUSHUS COIHMAIBHO-
SKOHOMHUYECKMX TIPOIECCOB HA COCTOSIHUE TMPUPOJHONW M COIMAIBHOW Cpebl, OCO3HAHHE
IJI00aBbHOTO XapaKTepa AKOJOTUYECKUX MPoOJIeM, OpHEHTAIMSA Ha MPUMEHEHNE MaTeMaTHUSCKHX
3HAHWN A7 pelIeHUs 3a7a4 B 00JIaCTH OKPY)KAIOIIEH Cpe/ibl, MNIAHUPOBAHUE TIOCTYIKOB U OLEHKU
MX BO3MOYHBIX MOCJIEICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIECTBEHHOU MPaKTUKH, TOHUMaHUE MAaTeMaTHUECKON HayKH Kak cepbl YeloBeUYeCKOn
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIs1 PA3BUTHS [IUBUIN3ALINH, OBJIAJCHUE SI3IKOM
MaTeMaTUKM W MaTeMaTHYeCKOW KyJbTypOM Kak CpeACTBOM TIO3HAHHUA MHpPA, TOTOBHOCTH
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble ornyeckue 1eMcTBUA:

BBISIBIISITh W XapaKTEePH30BaTh CYIIECTBEHHBbIC TPU3HAKM MAaTEMaTUYeCKUX OOBEKTOB,
MOHATHH, OTHOIIECHUH MEXy MOHATHIMH, (OPMYITHPOBATH ONpPEACTICHIS OHITUN, yCTAaHABIMBATb



CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAINK, OCHOBAaHMSA JUIsI O0OOIIEHUS M CpaBHEHHsS, KpUTEPUHU
IIPOBOJMMOTO aHAJIM3a;

BOCIPUHMMATh, (OPMYIUPOBATH U NPeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTENbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISBJIATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M HPOTHBOPEYHs B (akTax,
JAHHBIX, HAOJIIOJICHUSAX U YTBEPKIACHUX, IPEIaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JIeNlaTh BBIBOJBI C MHCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHJIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
IIPOTUBHOI0), BBICTPAWBaTh apPryMEHTAlUIO, HNPHUBOJUTH IPUMEPHl U  KOHTPHPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelieHns yueOHOU 3a/1auu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBare/bCKkue 1elCTBUA:

HCII0JIb30BAaTh BOIPOCHI KAaK HCCIIEI0BATENIbCKMM MHCTPYMEHT MO3HaHUS, (POPMYIHPOBATH
BOIIPOCHI, (UKCHUPYIOLME NPOTUBOpPEUHE, MpodiIeMy, yCTaHABIMBaTh MCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObeKTa, SBJIEHUS, IPOLIECCa, BbBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYIHPOBaTh 000OIIEHHS M BBIBOJABI MO pe3yibTaTaM IMPOBEIEHHOTO
HaOJIO/ICHUS, UCCIIEOBAaHMS, OLIEHUBATh JTOCTOBEPHOCTh MMOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011eHMI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLECCa, a TAKXKE BBIIBUTaTh MPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE A€(PUIUTH MH(OpPMALMY, JaHHBIX, HEOOXOJUMBIX IJIi OTBETa Ha BOIPOC U JUIS
peleHus 3a/1a4u;

BbIOMpaTh  MHGOpPMALMIO W3  HMCTOYHUKOB  Pa3IMYHBIX  THUIOB,  AHAJIM3HPOBATH,
CHUCTEMaTU3UpOBaTh W  MHTEPIPETUPOBaTh MHGOPMAIMIO pa3IMYHBIX BUIOB U (QOpM
IIPEJCTABIICHMUS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, MPEACTABIATh €€ B pa3iIMyHbIX (PopMax, WIIOCTPUPOBATh
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENLHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIIPUHMMAaTh U (OPMYIUPOBATh CYKIEHHUS B COOTBETCTBUM C YCIOBUSIMHU U ILEISIMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIP@XaThb CBOIO TOYKY 3pPEHHMS B YCTHBIX M IHMCbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y peIlIeHUs 3a/1a4ui, KOMMEHTHPOBATh NOJIY4YE€HHBIN pe3ybTar;

B XoJle OOCYXJEHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, IpoOIeMbl,
pelaeMoi 3aauM, BBICKA3bIBATh WJEH, HALIEJICHHBIE HAa IOMCK PELIEHUS, CONOCTABIISITH CBOU
CYXJIEHHsI C CYXICHMAMHU JAPYrMX YYaCTHMKOB JMajiora, oOHapyXUBaTh pa3iMyle M CXOJICTBO
MO3UIMHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

IIPEICTABIIATh PE3YAbTaThl PEIIEHUS 3aJadyd, JKCIEPUMEHTAa, MCCIENOBAaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMPATh (hopMaT BBICTYIUIEHUS € Y4ETOM 3a/ay MPe3eHTAluu U 0COOCHHOCTEH
ayIUTOpHUH.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



COCTaBJIATh IUIaH, JITOPUTM pELICHHUs 3a/auyd, BbIOMPATh CHOCOO peuieHus ¢ y4EToM
HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PELICHU C YYETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BIIJICTh HABBIKAMU MO3HABATEIBHON pe(ICKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBHA U
MBICTUTEIBHBIX MPOLECCOB, X PE3yAbTATOB, BIAJETh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelIeH!sl MaTeMaTHYeCKON 3a/1auH;

NpEeIBUJIETh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTh IpU pEIHICHUM 3aJaud, BHOCUTH
KOPPEKTHBBI B JAEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATH MPUUUHBI TOCTHKEHUS
WIM  HEJOCTWXKEHUS pe3ylbTaTOB  JEATEIIbHOCTH, HAXOJUTh OHIMOKY, JaBaTb OLEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMAaTh U HUCHOJB30BaTh MPEHMYIIECTBA KOMAaHIHONW M WHIUBUIYaJIbHOM palOOThl mpu
pelmieHnd y4eOHbIX 3ajad, NPUHMMATh I€JIb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpelensTh BHUIBI pabOT, JOTrOBAapUBATHCA, OOCYXIATh
MIPOIIECC B pe3yibTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTbl (0OCyXIeHHs, OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE), BBIMOJIHITH CBOIO YacTh pabOTHI U KOOPIMHUPOBATH CBOM ACUCTBUSI C IPYTUMU
YJleHaMUd KOMAaH/bI, OLEHUBaTh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NNPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiaacca oOydaromuiicss HAyIUTCs:

¢ cCBOOOJHO ONEpPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUH MpPU pEIIeHUU 3agad U
MIPOBEJACHUN MAaTEMaTUUYECKUX PACCYXKACHUII;

® IPUMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IPHU PEIICHUH I'€OMETPUUYECKHUX
3a1ay;

e Kjaccu(pUIMPOBATh B3aUMHOE PACIOJIOKEHHE NPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

® CBOOOJHO ONEpUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C yIJIAMH B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEKY IPSAMOM U TUNIOCKOCTBIO;

¢ cBOOOIHO OTIEPUPOBATH MOHATUSAMU, CBS3aHHBIMH C MHOTOTpaHHUKAMU;

¢ cCBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (TMpu3Ma, MHpaMUAa,
MPSMOYTOJIBHBIN MapajuieNenuIe, Ky0);

e KaccupUIMPOBATH MHOTOTPAHHUKH, BEIOUPAsk OCHOBAHUS 7S KilacCU(DUKALINU;

¢ CBOOOJHO OMNEpPUPOBATh TMOHATUSMHU, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHHUKOB
IIJIOCKOCTBIO;

® BLITMIOJIHATh HapajuiebHOE, LEHTPATbHOE M OPTOTOHAIBHOE MPOEKTUPOBAHHE (GUTYp Ha
IJI0CKOCTh, BBITIOJIHATH N300pakeHus PUryp Ha MIOCKOCTH;

® CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBINOJHSATH (BBIHOCHBIC)
IUIOCKUE YePTEeXU U3 PUCYHKOB IMIPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;

® BHIUMCIIATh  IUIOMIAAW  TOBEPXHOCTEM  MHOTOTPAaHHHKOB  (MpU3Ma,  MHpPaMUIA),
reOMETPUUECKUX Tell C IPUMEHEHHEM (HopMYIT;

¢ cBOOOJTHO ONIEpUPOBATh NOHATUSAMM: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U MIJIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHUU (PUTYPHI;

® CBOOOJTHO ONEpUpOBaTh MOHATHUSAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

® BHITIOJIHATH ICUCTBUS HAJ BEKTOPaMHU;



e pelmiaTh 3aJaud  Ha JIOKA3aTeJbCTBO MAaTEMaTHMYECKUX OTHOLIEHMH U HaxOXICHHE
F€OMETPUUECKUX BEJIUYUH, MPUMEHSISI U3BECTHBIE METOJIbI MPU PELICHUU MaTeMaTHYECKUX 3aJad
IIOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIO’KHOCTH;

® IPUMEHATH IPOCTEHIINE IPOTrpaMMHBIE CPEICTBA U 3IIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a1a4;

® II3BJICKATh, NMPEOOPA30BBIBATh M MHTEPIPETHPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

® IPUMEHATH TOJIYUCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATH W AHAIM3UPOBATH PEaIbHBIC
CUTYyallM¥, TPUMEHATh HM3YUYCHHBIC TOHATHS B TIPOLIECCE TOWCKA pEHICHUsS MaTeMaTHYECKU
cOpPMYIIMPOBAHHOW MPOOJIIEMBI, MOJICNIUPOBATh pEANbHbIE CUTYallMM Ha S3bIKE T'E€OMETpPUH,
HCCIIEI0BaTh IMOCTPOEHHBIE MOJENIN C HCIOJIb30BAHUEM TE€OMETPUYECKHX MOHATUH M TEOpEM,
anmnapara aiareOpbl, pelarh NpakTUYeCKHe 3aJauM, CBS3aHHbBIE C HAXOXKICHHEM T'€OMETPUYECKUX
BEJINYUH;

® UMETh NPEJCTABIIEHUs 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T'€OMETPUH KaK COCTaBHOW YacTH
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kaacca oOydaromuiicss HAQyquTCs:

¢ CBOOOJHO ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C LMJIMHAPUYECKON, KOHUYECKOW U
chepruyecKoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI OTYyYESHHUS;

® ONIepUpPOBaTh MOHATHUSMHU, CBA3AHHBIMU C TeJaMHU BpPALEHUS: IWIMHIPOM, KOHYCOM,
cdepoit u mapowm;

® paclio3HaBaTh Tejla BpalleHus (LIWIMHApP, KOHYC, cdepa M 1map) U OOBICHITH CIOCOOBI
MOJIy4YEHUS TeJl BpaIlleHHUs;

e Kaccu(pUIMPOBATH B3AUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;

® BHIUKCIISATH BEIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpalleHHs, 00bEMBI U IUIOIIAIU
MMOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHUEM (HOpMYIT;

¢ CBOOOJHO OINEpPUPOBATh TMOHATUSMH, CBSI3aHHBIMH C KOMOMHALIMAMU TEJ BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cdepy W ONMUCAHHBIM OKojJo cdephl, cdepa,
BIMCAaHHAsl B MHOTOTPaHHUK HWJIU TEJIO BpallCHHUS;

® BLIUKCIISATH COOTHOIICHUS MEXKY ILTOMIASIMU TIOBEPXHOCTEH U 00bEMaMH OJOOHBIX TEI;

® 1300pakaTh M3ydyaeMble (PUTyphl, BHIIOIHATH (BHIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUSI TEJ BPAILCHUS;

® U3BJIEKaTh, UHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

¢ cBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

® BBLITNOJIHATH ONEPALMU HaJl BEKTOPAMH,

® 3371aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKApTOBOI CUCTEME KOOPAUHAT;

e periaTh FreOMETPUYECKHE 3a/1a4 Ha BBIUMCICHHUE YTJIOB MEXIY MPSIMBIMU U TUIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSHUI OT TOYKH JO IUIOCKOCTH, B I€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a TIPU PELICHUHY;

¢ cCBOOOJHO ONEPUPOBATh MOHATUSMU, CBS3aHHBIMU C JIB)KEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUI;

® BLITIOJTHATH N300pa)KeHNsI MHOTOTPaHHUKOB U TEJ BPaIleHHs TIPU MapaljieIbHOM TepeHoce,
LEHTPAIbHOM CHMMETPUM, 3€pKAJIbHOW CHUMMETPHHM, TP TOBOPOTE BOKPYr MPSIMOH,
npeobpa3oBaHus MOA00US;

® CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB U TEJ BpAllleHUS: CeYeHUs IUIMHApa (TmapaiedbHO U
NEPIEHINKYIIIPHO OCH), CEYeHMs KOHyca (IapasulelbHble OCHOBAaHUIO U MPOXOJIIUE Yepes3
BEPIIHMHY), CEUCHHUS 11apa;

® JICTIOJIb30BaTh METOJABl TMOCTPOEHUS CEUEHWIl: METOJ CJEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEH MIIOCKOCTH;



® I0Ka3bIBaTh TEOMETPHUCCKUE YTBEPIKICHHS;

® IPUMEHATH TeOMEeTpHUYecKue (aKThl Ui PEUICHHUsS CTEPEeOMETPUYECKHX — 3ajad,
npearnojararonmx HCECKOJIBKO MIaroB pCeHIiCHUs, CCJIM YCIIOBHA NMPHUMCHCHUA 3a/laHbl B SIBHOU U
HesIBHOM (hopme;

¢ pCIlaThb 3aJa4d Ha JOKa3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUN W HaX0XJICHUC
TCOMETPHUUCCKUX BCINYHH,

® [IPUMCHATL IMPOrpaMMHBIC CPCACTBA U JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMbI IIPU
pEIICHIH CTEPEOMETPUIECKUX 3a/1ad;

® [IPUMCHSATH IIOJTYYCHHBIC 3HAHWA HaA IMPAKTHUKE: CPaBHUBATb, AHAJIM3UPOBATHL U OLCHHUBATH
PCAJIbHBIC CUTyalllH, IMPUMCHATL HW3YUCHHLIC IOHATHA, TCOPCMBI, CBOMCTBA B mpouccce IMounckKa
penieHus: MaTeMaTHu4ecku cHOopMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBAThH peabHbIC CUTyalluu Ha
SA3BIKC TCOMCTPUH, HCCICAOBATL ITOCTPOCHHBLIC MOJCIN C MCIIOJIB30BAHUEM T'COMCTPHYCCKUX
MOHATHI U TEOpeM, arnmnapara aireopbl, peniarb NpakTHYECKUE 3a/1a4M, CBA3aHHbIE C HAXOKJICHUEM
TCOMETPHUUCCKUX BCIINYHH,

® UMCTh MPCACTABIICHHUA 00 OCHOBHBIX 3Tamax Pa3sBUTHA T'COMCTPUH KakK COCTaBHOM YacTH
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

TEMATHYECKOE INTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue KosuyecTBo yacos
Ne JuekTpoHHbIE (U PpOBbBIE)

a3/]€JI0B ¥ TEM KonTpoabHbie
nm| P Bcero P o0pa3oBaTe/ibHbIE PeCypcChl
mporpaMmal padoThI

BBeneunue B
CTEPEOMETPHUIO

23 1 https://resh.edu.ru/

B3anmnuoe
2 PacIoIoKEHUE MPSAMBIX 6 1 https://resh.edu.ru/
B IIPOCTPAHCTBE

[TapannensHOCTH
3 MPSIMBIX U TUIOCKOCTEH B 8
MIPOCTPAHCTBE

[eprieHAUKYIAPHOCTD
4 MPSIMBIX | IJIOCKOCTEH B 25
MPOCTPAHCTBE

5 VYTIBl U pacCTOSTHHS 16 1 https://resh.edu.ru/

6 MHororpaHHUKH 7 1

BekTops! B
MIPOCTPAHCTBE

12 https://resh.edu.ru/

IToBTOpEHME,
8 00o001eHne u 5 2
cUCTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 102 6

11 KJIACC

Ne HaunmeHoBaHue KosimvecrBo yacos DJIeKTpOHHbIe (LH(PPOBbBIE)
n/m| pas3ieaoB U TeM Bceero KoHTpoabHbIe o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoTshI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Ananmurudeckas
TEOMETPHUsI

15

[ToBTOpEHuUE,
00001IeHNE 1
CUCTEMaTH3aIUs
3HAHUM

15

1 https://resh.edu.ru/

O0BéM

MHOT'OI'paHHHKa

17

1 https://resh.edu.ru/

Tena BpameHus

24

ITnomanu
MTOBEPXHOCTH U
00BEMBI KPYIJIBIX
Te

1 https://resh.edu.ru/

JBrxeHust

[ToBTOpEHME,
0000meHue 1
CUCTEMaTH3aITUs
3HAHUI

17

2 https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoThI

DJIeKTPOHHBbIE
undponbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIpaBUIIA
n300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napajuieNIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

https://resh.edu.ru/

ITonsaTus CTCPCOMCTPUHU:

TOYKa, IpsMasi,
IJIOCKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIA
M300paxKeHus Ha
PHUCYHKE IJIOCKOCTH,
MapauieIbHBIX MPSMBIX
(0Tpe3KoB), cepeMHbI
OTpe3Ka

Tlonarnsg:
MIEPECEKAIOIINECS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TUIOCKOCTH,
NepECeKarOIINeCs
npsmas 1 IJI0CKOCTb,
MOJIYIIPOCTPAHCTBO

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MEepPECEKAIINECS
npsMasi v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

https://resh.edu.ru/

MHoOrorpaHHuKkH,
n300paxeHue
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
uryp,
HECYUIECTBYIOIINUX
00BEKTOB

MHororpaHHuKkH,
n300paxeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH
Y TIEpBbIE CIIEJICTBUS U3
HUX

AKCHOMBI CTEPEOMETPHUH
Y TIEPBbIE CJICJICTBUS U3
HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUH
Y TIEPBBIC CIICJICTBUS U3
HuX. CnocoOrl 3amaHus
MPSIMBIX | IIOCKOCTEH B
MPOCTPAHCTBE.
O06o3HaueHUs TPAMBIX U
IIOCKOCTEH

10

N3o00paxkenue ceueHuit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
IIPOXOJIAT Yepe3 UX
pEbpa. M3obpaxenue
IIEPECEUCHUS
ITOJIY4YEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETAMHU

https://resh.edu.ru/

11

N300paxkeHue ceueHuit
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nUpaMuibl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJIAT Yepe3 X
p€bpa. M3obpaxenue
[IepeCceUCHUs
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMHU

12

N3obpaxenue ceueHuit
MpamMubl, Kyoa u
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 uxX
pébpa. U3obpaxenue
epeceyeHmst
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU N
Pa3HbIMH LIBETAMHU

13

N3obpaxenune ceueHmit
MUpaMHUJIbI, Ky0a u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 uxX
pébpa. N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETAMU

14

Metox cnenoB s
MMOCTPOCHUS CEUCHUN

15

Merton crienoB st
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX U MJIOCKOCTEH

https://resh.edu.ru/

16

Merton cienos st
IIOCTPOECHHUSI CEUEHUIA.
CBolicTBa niepeceyeHmi
MPSIMBIX U IIJIOCKOCTEN

17

[Toctpoenue ceueHuit B
nupamuze, Kyoe rno Tpém
TOUYKaM Ha pEOpax.
Co3ztanue BBIHOCHBIX
yepTekel U 3arnch
1aroB MOCTPOEHUS

18

[TocTpoeHue ceueHui B

https://resh.edu.ru/
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nupamuze, Kyoe rmno Tpém
TOYKaM Ha péopax.
Co3nanuie BBIHOCHBIX
YEpTEKEN U 3aIUCh
1aroB IOCTPOCHUS

19

[TocTpoenune ceueHuit B
nupamuze, Kyoe 1o Tpém
TOYKaM Ha péOpax.
Co3nanre BBIHOCHBIX
YepTEeKEN U 3aMHUCh
I1ar0B TIOCTPOCHUS

20

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanrie BBIHOCHBIX
YepTEeKEN U 3aMHUCh
[1aroB MOCTPOCHUS

https://resh.edu.ru/

21

[ToBTOpEHME
mmanuMerpun: Teopema
0 MPOTNOPIHUOHAIBHBIX
otpeskax. [logoOue
TPEYTrOJIbHUKOB

22

[ToBTOpEeHUE
mwianumerpun: Teopema
Menenas. Pacuets! B
CEUEHHUSAX HAa BHIHOCHBIX
yeprexax. Mcropus
Pa3BUTHSI TITAHUMETPUU
U CTEPEOMETPUU

23

KonTtponbHas padoTa
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe
PaCIOJI0KEHUE TIPSMBIX
B MPOCTPAHCTBE.
CkpenuBaroiuecs
npsimble. [Ipu3naku
CKPEIIUBAIOIIHNXCS
npsMbIxX. [lapamiensHbie
MpsIMbIE B TPOCTPAHCTBE

25

Teopema o
CYILLIECTBOBAHUHU U
€IMHCTBEHHOCTH
MPSAMOM NapalIeIbHON
JAHHOW MPSIMOH,
MIPOXOJALICH Uepes
TOYKY IPOCTPAHCTBA U
HE JIe)KAIlleW Ha JaHHOU



https://resh.edu.ru/

npssMon. Jlemma o
HepeceueHUH
mapalyICJIbHBIX IMPAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o
TPEX MapaJuIeIbHBIX
npsMbIX. Teopema o
CKpELIUBAIOIINXCS
MPSIMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapaieIbHOTO
MIPOCKTHPOBAHUS.
N300paxkenue pa3HbIX
(uryp B mapamiensHON
TTPOCKITHH

28

eHnTpanpHas mpoeKuus.
Yronc
COHAIpaBJICHHBIMHU
CTOPOHAaMH. YTOJ MEXIY
IPSIMBIMH

https://resh.edu.ru/

29

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIIE0BaHuE,
CBsI3aHHEIE C
pacroyioKeHueM
MIPSIMBIX B IIPOCTPAHCTBE

30

IlonsThs:
MapajuieIbHOCTh MPSIMOM
M IJIOCKOCTH B
npocTpancte. [Ipu3Hak
MapajuieIbHOCTH TPSIMOM
u mIockocTu. CBolcTBa
MapajuIeIbHOCTH TIPSIMOM
H IJIOCKOCTH

31

I'eomerpuueckue 3a1aun
Ha BBIYHCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
NapajlIeIbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOIALIETO Yepe3
JAHHYIO IPSIMYIO Ha
YEepTEkKE U
MapajuieIbHOTO JPYrou



https://resh.edu.ru/

npsMoi. Pacuér
OTHOILLUECHUHN

33

[TapamiensHas
MIPOEKIUS, TPUMEHEHHE
IUTSL IOCTPOCHHS
CeueHmil Kyba u
napajuiesienunea.
CaoiicTBa
napaiesienumnesa u
TIPU3MBI

34

[TapannensHbIe
mI0cKoCTH. [IpusHakn
MapajuIeIbHOCTH ABYX
IIJIOCKOCTEMN

https://resh.edu.ru/

35

Teopema o
MapaAIJIETbHOCTA U
€IMHCTBEHHOCTH
IJTOCKOCTH, TPOXOASAIIEN
yepe3 TOUKY, He
MPUHAJIEIKAIIYIO
JTAHHOM TIOCKOCTH U
CIIEICTBUS U3 HEE

36

CaoiicTBa
napauieNbHbIX
IIJIOCKOCTEM: O
napayienbHOCTH
MPSIMBIX TIEpPEeCeUeHUs
MIpH IEPECEUEHUN ABYX
napauieNbHbIX
IJIOCKOCTEHN TpeThen

37

CaolicTBa
napajuieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax MapaiIeIbHBIX
MPSMBIX, 3aKITIOYEHHBIX
MeX Iy MapaieIbHbIMU
IUIOCKOCTSIMH; O
MEePECCYCHUH TIPSIMOM ¢
JBYMsI TTapaJlIeIbHBIMU
IUIOCKOCTSIMH

38

IToBTOpEHUE: TEOpEMaA
[Tudaropa Ha MI0CKOCTH

39

IToBTOpEHue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaiesienumnea



https://resh.edu.ru/

41

Breraucnenue aianH
OTPE3KOB B KyOe 1
MPSIMOYTOJIbHOM
MapaAIJIENEIUIICIE

42

[lepneHUMKyYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3naxk
MIEPIEHIUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTHU

https://resh.edu.ru/

43

[lepneHUKyYIAPHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MIEPIEHIUKYIISIPHOCTH
IIPSIMOM U IJIOCKOCTH

https://resh.edu.ru/

44

Teopema o
CYyILLIECTBOBAaHUU U
€IMHCTBEHHOCTH
NPpAMOM, TPOXOAAIIEN
4yepe3 TOUKy
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH

45

IInockocTu n
MepIEHINKYIISIPHBIE UM
MpsIMBIC B
MHOTOTpaHHUKAX

46

IInockocTu n
MepIEHINKYIISIPHBIE UM
MpsSIMBIC B
MHOTOTpaHHUKAX

https://resh.edu.ru/

47

[lepnenaukymnsip u
HakJoHHas. [Toctpoenue
MEePIEeHIUKYIISApa U3
TOYKH Ha MPSIMYIO

48

[lepnennukynsp u
HakioHHas. [Toctpoenue
MEePIEeHIUKYIISApa U3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NepIEeHANKYIIpax
(mpsimast 1 oOpaTHast)

50

Teopema o Tpéx
NepIeHANKYIIspax
(mpsimast 1 oOpaTHast)

https://resh.edu.ru/

51

Yron mexnay
CKPEIIUBAIOINMUCS
MPSIMBIMH

52

Ilonck



https://resh.edu.ru/
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NEPIEHINKYIIIPHBIX
HpSIMBIX C IIOMOIIBIO
NEPIEHINKYIIIPHBIX
MI0CKOCTEH

53

OproronanbHOE
MIPOEKTUPOBAHNE

54

[TocTpoenue ceuenuit
Ky0a, IPU3MBI,
MPaBUWJILHON TUPaMUIbI
C TIOMOIIIBIO
OPTOrOHAJBLHOU
MIPOEKIINU

55

[Toctpoenue ceueHui
Ky0a, IPU3MBHlI,
MPaBUWJILHON TUPaMUIbI
C TIOMOIIIBIO
OPTOrOHAJIBLHOM
TIPOEKIINN

https://resh.edu.ru/

56

Cummerpus B
MPOCTPAHCTBE
OTHOCHUTEITEHO
mrockocTH. [Tnockoctn
CUMMETPUH B
MHOTOTpPaHHUKAX

57

[Tpusznak
MePIEeHIUKYISIPHOCTH
MPSAMON U TIIIOCKOCTH
KaK CIlIe/ICTBHE
CUMMETpPUHU

https://resh.edu.ru/

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

[IpaBunbHbIC
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUN OT TOYKHU JI0
IIJIOCKOCTH

60

Crnioco0bl OIyCTUTH
NIEPIECHIUKYJISAPBL:
CUMMETPHS, CABUT
TOYKH I10 MapaJIICIIbHON
psIMOM

https://resh.edu.ru/

61

CaBur 1o
HelapaleIbHON
MIPSIMOM, U3MEHEHHE
paccTosiHU

62

KouTtponsHas padorta
"BzaumHoe
PacIoIOKEHUE MPSIMBIX

https://resh.edu.ru/
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U IJIOCKOCTEW B
npocrpaHcTae”

63

IToBTOpEenue: yroiu
MEXAY IpsSAMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEeHwue: yroiu
MEXIY
CKpCIIUMBAOIIMMHUCA
IpsIMbIMUA B
IIPOCTPAHCTBE

https://resh.edu.ru/

65

I'eomerpuueckue
METO/Ibl BBIYUCIICHUS
yrila MEXy NPSIMBIMH B
MHOT'OTpaHHUKAX

66

JIByrpaHHBIN yroJI.
CBOUCTBO JIMHEHHBIX

YIJI0B JIBYIPAaHHOIO yria

67

[IepnenqukynspHbie
minockoctu. CBO#CTBA
B3aMHO
MEePIEeHANKYISIPHBIX
IIOCKOCTEH

68

[Tpusznak
MePIEeHIUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa o
NpAMON MepeceyeHus
JIBYX TIJIOCKOCTEM
MIePIEeHIUKYIIIPHBIX
TPEThbe MI0CKOCTU

69

[IpsimoyronapHbIN
napajuieNienumnesn; Kyo;
M3MepeHusi, CBOMCTBa
MPSIMOYTOJIBHOTO
napajuiesienunea

https://resh.edu.ru/

70

Teopema o auaroHanu
MPSIMOYTOJIBHOTO
napajienenumnena u
CIIEJICTBHUE U3 HeE

71

Crepeomerpuueckue u
MIPUKIIAIHBIE 3a]1auH,
CBSI3aHHBIE CO B3aUMHBIM
pacroynoXeHueM
IPSIMBIX U IIJIOCKOCTH

72

IToBTOpEHue:
CKPELIUBAIOIINECS
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HpsiMble, TapaJuIeIbHbIE
IIJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTPAaHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIMIX

74

Paccrosnne oT TOUKH 110
TIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 10
IUIOCKOCTH

75

Beruncnenune
PacCTOSTHUNA MEXITY
CKpEIIUBAOIINMUCS
MPSIMBIMU € TIOMOIIBIO
MEePIEHUKYISIPHON
IIJIOCKOCTH

76

TpéxrpanHblii yrou,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JJIsi
TPEXTPAHHOTO Yriia

https://resh.edu.ru/

77

DneMeHTHI cheprudecKon
FeOMETPHH:
re0JIe3UYECKUE JINHUU
Ha 3emie

78

KounTtponsHas padorta
"Yrusl u pacctostHUS"

79

CucreMaTu3anus 3HaHUHU
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

https://resh.edu.ru/

80

ITupamuna. Buast
nupamu. [lpaBunbHas
nupamuja

81

IIpusma. Ilpamas u
HAaKJIOHHAs IIPU3MBL.
[IpaBuibHas npusma

82

[Ipssmont
napajuieIenuIe],
MIPSIMO YT OJIbHBIN
napasiesienunesi, Kyo
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83

Boinykiisie
MHOTOT'PaHHHUKH.
Teopema Diinepa

84

Beinykiisie
MHOTOTpPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJIYTIPAaBUIIbHBIE
MHOTOT'PaHHUKHU

https://resh.edu.ru/

85

KonTtponsnas pabora
"MHororpaHHuKu"

86

[TonsiTue BexkTopa Ha
IUTOCKOCTH U B
MPOCTPAHCTBE

87

CymMma BEKTOpOB

https://resh.edu.ru/

88

Pa3zHOoCTh BEKTOPOB

89

[IpaBuno
napajuleJIenunena

https://resh.edu.ru/

90

YMHOXKEHUE BEKTOpa Ha
YHUCIIO

91

Pasnoxxenne BekTopa 1o
0a3ucy TpEX BEKTOPOB,
HE JIeXalluX B OJHOU
MJIOCKOCTH

92

CkansipHoe
MIPOU3BEICHUE

93

Brruncnenue yria
MEX1y BEKTOpaMHU B
MIPOCTPAHCTBE

94

[Ipocreitmume 3amauu ¢
BEKTOPaMH

https://resh.edu.ru/

95

[Ipocreitmue 3aauu ¢
BEKTOPaMH

96

[IpocTeitmme 3aqauu ¢
BEKTOPaMH

97

[IpocTeitmme 3aqauu ¢
BEKTOPaMH

https://resh.edu.ru/

98

O06o0011IEHNE U
CHCTEMATH3aIUs 3HAHUH

99

O060011IEHNE U
CUCTEMATHU3ALUS 3HAHUI

https://resh.edu.ru/

100

HToroBast KOHTpOJILHAS
pabota

101

HToroBast KOHTpOJILHAS
pabota

102

O060011IEHNE U
CUCTEMATHU3ALN 3HAHUMN

https://resh.edu.ru/
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

11 KJTIACC

Ne

o/ Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

DJIeKTpOHHbIE (P pPOBLIE
o0pa3zoBaTte/ibHbIE

pecypchbl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha MJIOCKOCTH U B
npocrpaHcTee”

https://resh.edu.ru/

[ToBTOpEHME TEMBI
2 "CxansipHoe
IIPOU3BE/ICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MeX1y BEKTOpaMHU B
IIPOCTPAHCTBE"

[ToBTOpEHME TEMBI
"VYpaBHeHHE NPAMOH,
MPOXOSIIEH Yepe3 IBe
TOYKH"

https://resh.edu.ru/

YpaBHEHHE IOCKOCTH,
5 HOpMaJlb, YpaBHCHHUE
IJIOCKOCTHU B OTpE3Kax

YpaBHEHHE MJIOCKOCTH,
6 HOpMaJib, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

https://resh.edu.ru/

Bekropnoe
MIPOU3BEICHUE

JIuHeiinbie
HEpaBEHCTBA,
JIMHEIHOE
MIPOTPaMMHUPOBAHUE

JIuneiinbie
HEPaBEHCTBA,
JIMHEIHOE
MIPOrpaMMHUPOBAHUE

https://resh.edu.ru/

AnanmuTndeckue
METO/Ibl pacyéTa yria
MEXKy PSIMBIMHU B
MHOTOTpaHHUKAX

10

AnanmuTndeckue
METO/Ibl pacyéTa yria
MEXKy IIIOCKOCTSIMU B
MHOTOTpaHHUKAX

11
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12

dopmyia pacCTOSHUSA
OT TOYKH JIO IJIOCKOCTH
B KOOpAMHATaX

13

Haxoxnenue
pacCTOSIHUN OT TOYKHU
710 TUIOCKOCTH B Ky0Oe

https://resh.edu.ru/

14

Haxoxnenne
pacCTOSIHUN OT TOYKHU
JIO TIJIOCKOCTH B
MPaBUJILHOW MUPAMUIE

15

KonTtponsHas paborta
" AHanmuTHYECKas
reomerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

https://resh.edu.ru/

17

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIEN0B

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
TepeceYCHHS PSIMBIX
H INIOCKOCTEH

https://resh.edu.ru/

19

[TapannensHbie
MPSIMBIE U TUIOCKOCTH:
napauieNibHble CEYCHHS

20

[TapannensHbie
MPSIMBIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI

21

[TapannensHbie
MIPSIMBIE U TUIOCKOCTH:
YTIIBI MEXKIY
CKPEIHMBAIOIIUMHUCS
MPSIMBIMU

22

[leprienauKynsipHbIE
IpsSIMbIE U TUIOCKOCTH:
CTaHJapTHBIE Maphbl
NEePIEeHANKYIISPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPHH
MHOTOI'PaHHUKOB

https://resh.edu.ru/

23

[lepnienauKynsipHbIE
MPSIMbIE U TUIOCKOCTH:
TEOpEMa O TpeX
NepIEeHANKYIIIpax
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24

[IepnenqukynspHbie
IIPSIMBIE U TUIOCKOCTU:
BBIYMCIICHUS JJIVH B
MHOTI'OIPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
bopmynbl s
TUIOIIAJICH,
CO00paxeHus moao0us

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(dbopMyIbl 115t
TUIOIIAJICH,
cooOpakeHus TI0100us

https://resh.edu.ru/

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
dbopMyIbl 115t
IUIOIIAJICH,
cooOpakeHus TI0100uS

28

IInmomanu ceueHnit
MHOTOTPaHHUKOB:
IUIOIa N
MMOBEPXHOCTEH,
paspe3aHus Ha YacTH,
cooOpakeHUs TI0100us

https://resh.edu.ru/

29

IInomanu ceuennit
MHOTOTPaHHUKOB:
IUIOIA U
MMOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

30

KounTtponsHas paborta
"I[ToBTOpEeHUE:
MHOTOTPaHHUKH,
ceueHus
MHOTOI'PaHHUKOB"

31

0O0BéM Terra. O0beEM
MPSIMOYTOJIBHOTO
napauiesenuneia

32

3anaun 00 yABOCHUU
Ky0a, 0 KBajjpaType
Ky0a; 0 TpHCEeKLUU
yria

33

CrepeoMerpuueckue
3aJjauul, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napasJiesienumnea

34

[Tpuknanueie 3a1a4w,

https://resh.edu.ru/
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CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO
napasuiesieune/ia

35

O0BéM npsiMoit
MIPHU3MBI

36

Crepeomerpuueckue
3a]1a4uM, CBSI3aHHbIE C
BBIUMCIIEHUEM 00BEMOB
PSIMOM TPU3MBI

37

[Tpuxknagneie 3a1ayu,
CBsI3aHHBIE C 00BEMOM
PSIMOM TPU3MBI

38

Brruucnenue o0bEM0B
T€J C IOMOIIBIO
OMPENEIIEHHOTO
unTerpaia. Oobém
HAaKJIOHHON IIPU3MBI

https://resh.edu.ru/

39

Brrunciaenue 00bEMOB
TEJI C IIOMOIILIO
OTPENEIIEHHOTO
unTerpaia. Oobém
TTUPAMU/TBI

40

dopmyna 06pEMa
MTAPaMUJIBL.
OtHoneHne 00bEMOB
MUpaMHUJT ¢ 0OIUM
YTIIOM

41

dopmyia 06bEMa
MAPaMUJIBL.
OrHomleHne 00EMOB
MUpaMHUJI ¢ 0OIUM
yIII0M

https://resh.edu.ru/

42

CrepeoMeTrpuueckue
3a/1auu, CBSI3aHHbBIE C
00BEMaMU HAKIIOHHOM
MIPU3MBI

43

CrepeoMeTrpuueckue
3a/1auu, CBSI3aHHbBIE C
00BbEMaMu MHUpPaMUIbI

44

[Ipuknanueie 3aaa4n
1o Teme "OO0BbEMBI
Ten", CBI3aHHBIC C
00BEMOM HAKJIIOHHOM
TIPU3MBI

https://resh.edu.ru/

45

[Tpuknanueie 3aaa4n
1o Teme "OO0BbEMBI
Ten", CBI3aHHBIC C
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00BEMOM MUPAMHUIBI

46

[Tpumenenne 00bEMOB.
Beruucnenue
paccTosHUS 10
TUIOCKOCTH

47

KonTtponsHas pabora
"O6BEM

MHOTOTpaHHHUKa"

48

Hwmmnapuyeckas
MMOBEPXHOCTb,
oOpazyromue
HWIHHAPUYECKOU
MMOBEPXHOCTH

49

HMunmuuap. Hpsmon
KPYTOBOW LIUJIUHIP.
[Inomans MOBEpXHOCTH
HWIHH]Ipa

50

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHUYECKOU
noBepxHocTH. KoHyc

https://resh.edu.ru/

51

CedeHue KoHyca
MJI0CKOCTBIO,
napajieabHON
MJIOCKOCTU OCHOBAHUS

52

VYceu€HHbIN KOHYC.
N3obpaxenne KOHYCOB
U yCEYEHHBIX KOHYCOB

53

ITmomans 00KOBOI
MMOBEPXHOCTH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/

54

ITmomans 00KOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

55

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHU
HWIMHAPA, KOHYCA

56

CrepeoMerpuueckue
3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
IIOCTPOCHUEM CEYEHUI
LWIMHJpa, KOHyca

https://resh.edu.ru/

57

[Tpuknanueie 32124,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CBsA3aHHBIC C
MUJIIMHAPOM

58

[Ipuxnagneie 3a1auu,
CBSI3aHHBIC C
HWIHHAPOM

59

Cdepa u map

https://resh.edu.ru/

60

[epeceuenue chepol u
1iapa ¢ IIOCKOCTbIO.
Kacanwue mapa u
cdepbl TUIOCKOCTHIO.
Buna u uzobpaxenue
miapa

61

[lepeceuenue chepsl u
1iapa ¢ IIOCKOCTbIO.
Kacanwue mapa n
chepsl MI0CKOCTHIO.
Buna u uzobpaxenue
apa

62

VYpasuenue chepsl.
[Tnomane chepor u e€
yacTeu

63

Cummetpus cdepsl u
niapa

64

CrepeomeTpuyeckne
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
CBsI3aHHBIE CO chepoit
U 11apow,
MIOCTPOCHUEM UX
CEUEHUH MII0CKOCTHIO

65

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO chepoi
U 11apowm,
MIOCTPOCHUEM UX
CEUEHUH MIIOCKOCTHIO

https://resh.edu.ru/

66

[TpuknanHbie 3amaun,
CBsI3aHHBIE CO chepoi
U 111apoM

67

IToBTOpEHue:
OKPYXXKHOCTb Ha
IIJIOCKOCTH,
BBIYUCIICHUSA B
OKPYXXHOCTH,
CTaHJapTHBIE MOA00US



https://resh.edu.ru/
https://resh.edu.ru/

68

Paznmuunsnie
KOMOWMHAIINH TEl
BpAIICHUS U
MHOTOTPaHHUKOB

69

3agaun o teme "Tena
Y TIOBEPXHOCTH
BparnieHus"

https://resh.edu.ru/

70

3agaun o teme "Tena
Y TIOBEPXHOCTH
BpanieHus"

71

KonTtponsHas paborta
"Tena v MOBEPXHOCTHU
BparnieHus"

72

O06bEM TTUIMHApA.
Teopema 06 00bEMe
MPSIMOTO IMAJITMHIPA

73

Brrunciaenne o0bEMOB
TEJI C IIOMOIILIO
OTPENEIIEHHOTO
unTerpaia. Oobém
KOHYCa

https://resh.edu.ru/

74

ITmomamu OOKOBOM 1
MOJTHOW TOBEPXHOCTHU
KOHYyca

75

CrepeomeTpuyeckue
3aJla4H, CBSI3aHHEIC C
BBIYHCIIEHHEM 00BEMOB
UJIMHIpA, KOHYyCa

76

[Ipuknanueie 3a1a4n
o Teme "O0bEMBI U
IJI0LIAAN
MOBEpXHOCTEH Ten"

https://resh.edu.ru/

77

O06bEM mapa u
IAPOBOTO CEKTOpA.
Teopema 00 00bEME
mapa. Imomanae
cdepsl.
CrepeoMeTrpuueckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
apa, ImapoBoro
CErMEHTa U I1apOBOTO
CEKTOpa

78

[Ipuknanueie 3aaa4n
o Teme "OOBEMBI
Ten", CBI3aHHBIC C
00BEMOM I1apa u
TJIOMIABI0 CepHl.
COOTHOILIIEHUS] MEK]TY



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[IJIOIAIIMH
IMOBEPXHOCTEN U
00BbEMaMH 10 T0OHBIX
Tel

79

ITooOHbIE Tena B
MIPOCTPAHCTBE.
H3menenue o0bEMa
MIPH TIOJIOOHH.
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIEHHEM 00HEMOB
TEJ U IUIoIaIeit
IIOBEPXHOCTEN

https://resh.edu.ru/

80

KonTtponsHas pabora
"ITnomann
MTOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

81

JBr>xeHust
MPOCTPAHCTBA.
OToOpaxkeHusl.
JIBrokeHus 1
paBeHCTBO QUryp.
OO01me cBOUCTBA
IBIDKECHUN

82

Bunn nmxenuit:
MapayieabHbIA
MepPeHoc, IeHTpalbHas
CUMMETpHS,
3epKajbHas
CUMMETpUS, TOBOPOT
BOKpPYT NPSAMOi

https://resh.edu.ru/

83

[IpeobpazoBanus
nonoous. [Ipsmas u
ctepa Diinepa

84

FCOMCTpI/I‘IeCKI/Ie
3a/la4y Ha IIPUMCHCHUC
JABUIKCHUA

85

KonTtponsHas paborta
"Bektopsl B
npocrpancTae"

86

O06o0maroree
nosTopenue 11
MIOHATHI U METOJI0B
Kypca reomerpuu 10—
11 knaccos,
CHUCTEMAaTH3aLMs
3HaHUM:
"[TapannenbHOCTb
MPSIMBIX U IIJIOCKOCTEN

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

B IpocTpaHcTee”

87

O6o0maroree
noBTopenue 11
HOHATHH U METOJ0B
Kypca reomerpuu 10—
11 xiaccos,
CUCTeMaTH3aLus
3HaHUi: "BekTopsl B
npocrpaHcTae”

88

O06o0marormmee
nopropenue 11
HOHATUH ¥ METOJOB
Kypca reomerpuu 10—
11 knaccos,
cUCTeMaTH3aLus
3HaHMi: "BekTopsl B
MIPOCTPAHCTBE"

89

O6oo6maromee
noropenue 11
HOHATUU ¥ METOJOB
Kypca reomerpun 10—
11 knaccos,
CHCTEMaTHU3alIHs
3HaHui: "O0beM
MHOTOrpaHHuKa"

https://resh.edu.ru/

90

O6o0maromee
noBTopenue 11
HOHATUHA ¥ METOZOB
Kypca reometpun 10—
11 knaccos,
cHUCTeMaTH3aIlHs
3HaHui: "O0beM
MHOTOrpaHHUKa"

91

O6o06maromiee
noTopenue 11
MOHATHI U METOJIOB
Kypca reometrpuu 10—
11 xnmaccos,
CUCTeMaTH3aIHs
sganguii: "[lnomaan
MIOBEPXHOCTH U
00BEMBI KPYTJIBIX T

92

O6o06maromee
nosTopenue 11
MMOHSATHH U METOJOB
Kypca reomerpuu 10—
11 knaccos,
CHCTEMAaTHU3alIH
sgaHuu: "[lmomamu



https://resh.edu.ru/

MOBEPXHOCTU U
00BEMBI KPYTIIBIX T

93

Hrorosas KOHTpOIbHASA
pabora

94

Hrtorosast KOHTpOJIbHASA
pabora

https://resh.edu.ru/

95

IToBTOpEHNME,
o0o0mieHne u
cUCTeMaTH3aLus
3HaAHUU

96

Hcropus pazsutus
CTEpEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus pazsutus
CTEepEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazButus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
pa3BUTUH
COBPEMEHHBIX
VWHXEHEPHBIX U
KOMIbIOTEPHBIX
TEXHOJIOT UM

99

Hcropus pazsutus
CTEPEOMETPUHU KaK
HAYKU U €€ pOoJib B
pa3BUTHH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/

100

Hcropus passutus
CTEPEOMETPUHU KAK
HayKU U €€ poJib B
pa3BUTUH
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIbIOTEPHBIX



https://resh.edu.ru/
https://resh.edu.ru/

TEXHOJIOTUU

Hcropus pazsutus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pazsutus
CTEpEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

102 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 102 8

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

I'eometpus. 10— 11 xmaccsr : yue6. mist oOmeoOpazoBar. ['36 yupexxaeHuit : 6a30BbId U
npoduin. ypoau / C. AranacsH, B. @ . byrysos, C. b. Kagomnes u ap. — 18-e u3g. — M. :
[Ipocenienue, 2009.

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

Maremaruka: anrebpa 1 Hayajla MaTEeMaTUYECKOTO aHalu3a, reomeTpus. ['eomerpus : 10—
11-e xmaccel : 6a30BbIN U yrAyOIEHHBIN YPOBHU : METOIMYECKHE PEKOMEH AU K y4eOHUKY
JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomuesa u np. — Mocksa : [Ipocsenienue, 2023.

I'eomerpusi. Korrposbabie padoThl. 10—11 kmaccer : yued. mocobue s o6meoopa3oBar.
opraHu3arui : 6a3oBbIii ypoBeHb / M. A. Muenckas

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
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