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IHOACHUTEJIBHASA 3AIITMCKA

['eomerpusi sBisgercs OAHMM U3 0a30BBIX KYpCOB Ha YpPOBHE CpeIHEro oo0Iero
o0pa3oBaHMsI, TaK KaK 00eCIeynBaeT BO3SMOKHOCTb U3YUCHHSI TUCITUILINH €CTECTBEHHO -HAYIHOM
HaIIpaBJICHHOCTH M IPEIMETOB T'YMAaHHUTApHOro Hukia. [IOCKOIBKY JIOrM4eCKO€ MBIIIJICHUE,
dbopmupyemMoe Mpu HU3YYEHUH OOYYAIOUIMMMCS IOHATUIHBIX OCHOB TI'€OMETPHUM, IpPHU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHWM LEMOYKH JIOTMYECKUX YTBEPXKACHUH NpU PEIICHUH
FEOMETPUYECKUX 3alad, YMEHHE BBIABUTAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TIPU PEIIeHHH 3ajlad €CTECTBEHHO-HAYYHOr'O IIMKJA, B YaCTHOCTU (PU3UUECKUX
3a/1ad.

Llenb ocBOeHHUs MporpaMMbl ydeOHOro Kypca «l'eoMmeTpus» Ha yriayOJIEHHOM YpOBHE —
pa3BUTHE HMHAMBHUAYAJIbHBIX CIHOCOOHOCTEH, OOy4arommxcs MpU H3YyYEHUU TEeOMETpPUH, Kak
cocTaBisioniel mpenMetHoi obnacth «MaTtematuka W HMH(OpMaTHKa» uYepe3 obecredeHue
BO3MOKHOCTH IPHUOOPETEHHS] U HCIIOIb30BaHMs Oojee TiTyOOKHX T'€OMETPUUYECKUX 3HAHUH U
NeUCTBUN, crenu(UYHBIX T'€OMETPUU, U HEOOXOIUMBIX JUISl YCIIEIIHOro IPO(eCcCHOHAIbHOIO
00pa30BaHMsl, CBA3aHHOI'O C UCIIOJIb30BAaHUEM MAaTEMATHKHU.

[TpuopuTeTHBIMU 3aJja4aMH Kypca T€OMETpUHU Ha YriayO0JEHHOM YPOBHE, paCHIMPSAIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue NPeICTABIEHHs] O T[EeOMETPUM KaK YacTM MHMPOBOM KyJbTypel U
(hopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U I€OMETPUU C OKPYKAIOIIUM MUPOM,;

(dopMHUpOBaHUE NPEACTaBICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJEAX, MO3BOJLSIIOIIMX ONMCBIBATH W HM3y4aTb DPA3HbIC  SBJICHUSA
OKpY’KaloIIero Mupa, 3HaHUe MOHATUHHOrO anmnaparta mo pasaeny «CrtepeomeTpus» y4eOHOro
Kypca reoMeTpHH;

dbopMupoBaHKE YMEHUS BIaIeTh OCHOBHBIMH MOHSATHSIMH O IIPOCTPAHCTBEHHBIX (DUTYpax U
UX OCHOBHBIMU CBOICTBaMH, 3HaHUE TeopeM, (QOopMyJl M yMEHHE UX NPUMEHSITh, yYMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIapTHBIE CIIOCOOBI peIIeHHs 3a1ay;

dopMHUpoBaHNE YMEHHs pacrno3HaBaTh Ha 4YEpPTEXKaxX, MOJEIIX U B peaJbHOM MHpE
MHOT'OTPaHHUKH U TeJa BPalleHUs, KOHCTPYHUPOBATh FT€OMETPUUECKHE MOIEIN;

dbopmupoBaHue TIOHUMAaHUs BO3MOXXHOCTH AKCHOMAaTHUYECKOT' O IIOCTPOECHUS
MaTeMaTUYeCKUX TeOopuil, GOpMHpPOBAHME MMOHMMAHUS POJIM AKCHMOMATHUKH TPU NPOBEIECHUU
paccyXIeHU;

dbopMupoBaHUE yMEHHS BIAJETh METOJaMHU J0Ka3aTeNbCTB W AJTOPUTMOB pEIlIEHUS,
YMEHUSI WX TPUMEHSITh, IPOBOAUTH JIOKA3aTEIbHBIC PACCY)KICHHS B XOJE PEIICHUS
CTEPEOMETPHUUECKUX 3aJad M 3aJad C [PaKTHUYECKUM COAEp)KaHueM, (opMUpOBaHUE
MPECTaBICHUsI O HEOOXOIUMOCTH JI0KAa3aTeNbCTB MpPHU OOOCHOBAHMM MAaTEMAaTHUYECKHX
YTBEPXKIEHUN U POJIM AaKCHOMATUKH B IIPOBEICHUN J€AYKTUBHBIX PaCCyKCHHII;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEJUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
o0yyaronmmxcs, I03HABaTEJbHON aKTUBHOCTH, WCCJIENOBATENbCKUX YMEHUH, KPUTHUYHOCTU
MBILIJIEHUS, UHTEPECa K U3YYEHUIO T€OMETPUH;

dbopMupoBanue (PyHKIMOHATBFHONH TPAMOTHOCTH, PEJICBAHTHOW T'E€OMETPUU: YMEHHS
pacro3HaBaTh IPOSABIECHUS TI'€OMETPUYECKUX TIOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalUsX W MPH U3YYEHUU JIPYTUX y4eOHBIX MPEIMETOB, POSIBICHHS
3aBUCUMOCTE M 3aKOHOMEPHOCTEN, MOJEITUPOBAHUSI pEaJbHbIX CUTyalluid, HCCIEIOBaHUS
MMOCTPOEHHBIX MOJIeJIel, MHTEPIPETALIMH ITOJTYYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIepKATENbHBIMU THHHUSAME YaeOHOro Kypca «I'eomerpusi» B 10—11 kmaccax
spisitoTes: «[IpsMble M MIOCKOCTH B MPOCTpaHCTBE», « MHOrorpaHHukm», «Tena BpalieHus»,
«BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B TPOCTPAHCTBEY.

CdhopmymupoanHoe Bo ®I'OC COO tpeOoBaHUE «YMETh ONEPUPOBATH IMOHATHUSAMU,
peeBaHTHBIMU T'€OMETPUM Ha yriayOnéHHoOM ypoBHe oOyueHusi B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXATENbHBIM JIMHUSM Y4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHHI
pacopenensieTcs HE TOJIBKO MO COJIEpPKATENbHBIM JIMHHSAM, HO M 1O TroJaM OOy4YeHUs.



Conepxanue  o0pa3oBaHHS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHUSA
®denepanpHOil paboyeil mporpamMmel, pacnpeaelEHHbIM 10 rojaM 00y4eHUsl, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBGHBEIM BOIPOCAM OOYyYaroIlIuecs
obpalanich HEOAHOKPAaTHO. DTO IO3BOJIIET OpPraHU30BaTh OBJAJEHUE I €OMETPUYECKUMU
MOHATUSMU W HAaBBIKAMH IOCIEJOBATENbHO W MOCTYNATENbHO, C COOJIOJCHHEM MPHUHIIHUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHUSA BKIOYaTh B OOMNIYIO CHCTEMY TIE€OMETPUYECKHX
MPEICTaBICHUN OOYJarOMIMXCs, pacupsist U yriayossis e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC
CBSI3U.

[Tepexon K U3y4EeHUIO FT€OMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3faTh yciaoBus s qudepeHnnanu  o0y4eHHUs, IMOCTPOCHHSI WHIWBHUIYyaTbHBIX
00pa3oBaTEIbHBIX  IPOrPaAMM, obecrieunTs  yriyOnéHHOe  HM3yYeHHE  T'E€OMETPHH
KaK coCTaBJIsifonIel yueoHoro npeamera «MaTtemaTika;

MOJATOTOBUTHh OOYYaIOMIUXCA K MPOAODKEHUIO M3YYEHUsS MAaTeMaTHKU ¢ y4€ToM BbhIOOpa
Oynymel mpodeccuu, odecnednBasi MPEEMCTBEHHOCTh MEXIy OOMMM M MpodhecCHOHATbHBIM
00pa3oBaHHEM.

Ha wusyuenune yuebHoro xypca «l'eomerpus» Ha yriayOnéHHOM ypoBHe oTBoxuTcs 204
yaca: B 10 kiacce — 102 yvaca (3 yaca B Hegemo), B 11 knacce — 102 yaca (3 yaca B HEIEINIO).

COIEPKXAHUE OBYYEHUA

10 KJIACC

IIpsimMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpun. Touka, mpsMas, IOCKOCTh, IpocTpaHCTBO. [loHATHE
00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U CIICACTBHS U3 HUX.

B3auMHoe pacnosiokeHue MpsMbIX B IPOCTPAHCTBE: IMEpPECEKaoIInecs, NapajlieibHble U
CKpemmBaromuecs npsaMsele. [IpusHaku ckpemuBarmuxcs nNpsMbIX. 1lapaenbHOCTb IPSMBIX U
IIJIOCKOCTEH B MPOCTPAHCTBE: NapajuleIbHbIE MPSMbIE B IMPOCTPAHCTBE, MapajlyIeIbBHOCTh TPEX
NpsMBIX, NapaJyIeIbHOCTh MNPsAMOM UM IUIOCKOCTH. [lapamnmensHoe M LEHTpalIbHOE
MpOeKTUpOBaHUe, U3o0pakeHue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MPOESKTHPOBAHMUSL.
N3o0paxkenne ¢puryp B mapaieqbHON MPOEKIUH. YTIIBI ¢ COHANPABIEHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPAMBIMU B HPOCTpaHCTBE. [lapainenbHOCTh IUIOCKOCTEN: NMapajielIbHbIe MIIOCKOCTH,
CBOMCTBa MapajieNbHbIX M1ockoctel. [TpocTeiimume npocTpancTBeHHbIE (GUTYPBI HA MJIOCKOCTH:
TETpa’Jp, MapajuleIeUIEe]], TOCTPOCHUE CEUEHUH.

[lepneHAMKYISIpHOCT,  OPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSIpHbIE TpsMble B
IPOCTPAHCTBE, IMpsAMble NapajUiejbHble W NEPHEHAMKYJIAPHbIE K IJIOCKOCTH, IpU3HAK
NEPIEHANKYJIPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOM IMEPIEeHIUKYISPHOU
mwiockocTi. OpToroHanbHOE NMpoekTHpoBaHue. [lepneHauKysip 1 HAKJIOHHBIE: PACCTOSHUE OT
TOYKHU /10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 IMJIOCKOCTH, MPOEKIHS (GUTYPbl HA IIOCKOCTb.
[TepnenAMKyISPHOCTD INIOCKOCTEHN: MPU3HAK MEPIEHAUKYIISIPHOCTH JBYX INIOCKOCTEH. Teopema
0 TpEX NMepHeHIUKYIIpax.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY NPSAMON U MJIOCKOCTbIO, ABYTPAHHBIA YroJl, TMHEUHBIN
yIroJl JBYrpaHHOro yria. TpéXrpaHHbIi MU MHOrorpaHHbie yriibl. CBOWCTBa IJIOCKHMX YIJIOB
MHOTOrpaHHoro yria. CBoOMCTBa IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yTJIa.

MHOTrOrpaHHMKHA

Buapel MHOrorpaHHuMKOB, pa3BEpPTKA MHOrorpaHHuka. Ilpusma: n-yronsHas mnpusMma,
npsiMasi M1 HaKJIOHHAs NpU3MBbl, OOKOBas M IOJIHAs MOBEPXHOCTb NpusMbl. [lapamnenenunen,
NPSAMOYTOJIBHBIM TTapajuleienune] W ero cBoucTBa. Kparyalimime nyTd Ha IOBEPXHOCTH
MHOrorpanauka. Teopema Oinepa. IIpoctpanctBennass teopema Iludaropa. Ilupammma: n-
yroJyibHasi MUpamMuaa, NpaBuibHas U yceu€HHas nupamuabl. CoiicTtBa péoep u OOKOBBIX IpaHel
MpaBUIbHOW nupamuabl. [IpaBuiIbHBIE MHOTONpaHHUKH: NpPaBWIbHAs MpHU3Ma U INPAaBUIIbHAS



nupaMuja, IpaBUibHas TPEyroJibHAs MUpaMUAa U MpaBUJIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’p, AOJAEKadAP U UKOCABP.

Brruncienue 35eMeHTOB MHOTOTPaHHHUKOB: péOpa, nuaroHanu, yribl. [lnomans 60xkoBoit
MOBEPXHOCTU W TMOJIHOM IMOBEPXHOCTH MPSIMOM NPHU3MBI, IJIOMIAJb OCHOBAaHUW, TEOpeMa O
OOKOBOW TOBEPXHOCTH NPSIMOW Npu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH W IOBEPXHOCTH
MPaBUJILHOW MUPAMU/IbI, TEOPEMA O MJIOMIaA1 YCEUEHHON MUPAMU/IBI.

CumMmeTpusi B TMPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM MPaBUIBHBIX MHOIOTPAaHHUKOB.
CumMeTpuss B TMpPaBWIBHOM MHOTOTPaHHUKE: CUMMETPHsS MapajuielienuIiea, CUMMETpUs
MPaBWIbHBIX MTPU3M, CAMMETPHS TPABUIIBHOW MUPAMUIBI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUUIMHEApHbIE, COHANPABJIEHHBIE W IPOTUBOIIOJ0KHO HAIPABICHHBIE BEKTOPBL. PaBEHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMU: CJIOKEHHE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHE BeKTopa Ha uwucio. CBoHcTBa cloKeHUs BeKTopoB. CBoMCTBa
YMHOXEHHUS BEKTOpa Ha yucio. [loHsTue KoMiiaHapHble BEKTOphL. [Ipu3HaKk KOMIUIaHApHOCTH
Tp€x BekTopoB. IlpaBuno mnapamnenenunena. Teopema o0 pas3goKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHbIM ~ BekTopaMm. [IpsmoyronpHas cucrema KOOpIMHAT B IMPOCTPAHCTBE.
Koopaunater BekTopa. CBsA3b MEXIYy KOOPAMHATAMH BEKTOpAa U KOOPAUHATAMH TOYEK. YTOI
Mex 1y BekTopamu. CKaJsipHOE POU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMIMHApPUYECKAs I[OBEPXHOCTb, KOHMYECKAs IOBEPXHOCTh, cepuyeckas
MIOBEPXHOCTh, O00pa3ylollue MOoBepXHOCTe. Tena BpalleHus: UWIMHIP, KOHYC, YyCEUEHHBIN
KOHYC, cdepa, map. B3aumuoe pacnosnoxenue cepbl U MIOCKOCTH, KacaTellbHas MJIOCKOCTh K
cdepe. M300pakenne Tex BpalieHus Ha IIockocTr. Pa3BépTka nunuHapa u konyca. CummeTpust
cdeps! 1 mapa.

O0bém. OcHoBHBIE cBoiicTBa 00BEMOB Tenl. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajenenunena u ciuenctsus u3 He€. OO0BEM NPAMON W HAKJIOHHOW TPU3MBI, IHAJIUHIPA,
nupaMuibl U KoHyca. OOBEM MIapa U apoBOro CErMeHTa.

KomOuHanuu Tenm BpalleHHsS M MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B IMJIMHAD,
onmucaHHas okojo muiauHapa. Ilepeceuenne chepsl u mapa c¢ miaockocteio. Kacanwe mapa u
cepsl utockocThio. [ToHATHE MHOTOTPaHHUKA, OMUCAHHOTO OKOJIO cepsl, cephl, BHUCAHHON B
MHOT'OTPaHHUK UJIU TEJIO BPalLIEHUS.

[Tnomane MoBepXHOCTH LMIMHApA, KOHYca, Iuiomanb cdepbl u e€ vacreir. [logobue B
npoctpanctBe. OTHomeHHE O0BEMOB, IUIOLIAe TMOBEPXHOCTEW MOAOOHBIX  GUTYD.
[IpeobpazoBanue momoOusi, romoreTusi. PemieHue 3agady Ha IUIOCKOCTH C HMCIHOJIb30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOTOIPaHHUKOB M Te€Jl BpallleHUs: CEYEHUs ILMIMHApPA
(mapayuielbHO W TEPHEHIAUKYJSIPHO OCH), CEUEeHHMs] KOHyca (mapajulefibHble OCHOBAaHUIO U
OPOXOJAILIME Yepe3 BEPIIMHY), CEUYECHHUs 11apa, METOJbl MOCTPOEHUS CEYEHMI: METOH CIEN0B,
METOJ1 BHYTPEHHET O IPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYILEeN MIIIOCKOCTH.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BekTope! B pocTpancTBe. Onepanuy HaJx BEKTOpaMu. BEKTOpHOE YyMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOro yMHOXkeHuUA. lIpsMoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsr BekTopa. Pasnoxkenne BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBINH METON MpHU
pELIEHNU T€OMETPUYECKHUX 3aay.

JIBM:KeHU S B IPOCTPAHCTBE

JBwxenust npocTpancTBa. OtoOpaxkenus. [IBwkeHuss u paBeHcTBO ¢uryp. OOmmue
CBOMCTBa NBIKEHUH. BuIpl NBH)KEHUI: mapajulebHBIA MEepeHoC, LEHTpalbHas CUMMETpus,



3epKajbHasi CAMMETPUS, TOBOPOT BOKPYT mpsimoii. [IpeoOpasoBanus nmogodus. [Ipsmas u chepa
Ditnepa.

IIJTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIIMTAHUE:

C(OPMUPOBAHHOCTb  TI'PaXAAHCKOW MO3ULMU OOYy4aloLerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 4YJIeHAa POCCUICKOT0 OOILECTBAa, MPEACTABIEHUE O MAaTEMAaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHI, Mpoleayp TpakJaHCKOro oOIiecTBa
(BBIOOpHI, OMpPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHMHU C UX (PYHKIUSAMU U Ha3HAUCHHEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTb POCCUNCKOMN Ipa’KIaHCKOW MIEHTHUYHOCTH, YBA)KEHUS K P OLLIOMY U
HACTOALLEMY POCCHICKOW MaTEeMaTHKH, IIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSM POCCHHCKHX
MaTEMaTUKOB M POCCHUMCKOM MaTEMaTHYECKOH ILIKOJbI, MCIOIb30BAHME ITUX AOCTH)KEHUN B
JPYruX HayKax, TEXHOJOIUsX, chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAHUE  JIYXOBHBIX I[€HHOCTEH  pOCCHMCKOro Hapoga, C(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMSI, ITUUYECKOI0 MOBE/IEHHS, CBI3aHHOIO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTM)KEHUH HAyKH M JEATENbHOCTbIO YYEHOr0, OCO3HAHME JIMYHOIO BKJAJa B IOCTPOCHUE
YCTOWYHBOIO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE  OTHOLIEHHME K  MHpPY, BKJIOUYasg  OICTETHKY  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, peHIeHUH, pPacCyKIEHWH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJIOB HCKYCCTBA;

5) ¢pusnueckoe BocnuTaHue:

c(OpPMUPOBAHHOCTb YMEHHUS MPUMEHATh MaTEMAaTUUYECKUE 3HAHUS B HHTEpEcax 3/10pOBOTO
n Oe3omacHoro oOpa3a XM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEXHUM 3aHATUN U OTIBIXA, peryispHas (puzndeckas aKTUBHOCTS),
(bu3nyecKoe COBEPIICHCTBOBAHNE MPH 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOMN 1EATEIbHOCTHIO;

6) TpyaoBOE BOCIIUTAHHUE:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOJIIO0MS, UHTEPEC K pasIndHbIM chepam
po(heCcCUOHAIBHON 1€ATEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €€ MPUJIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peaau3oBbIBaTb COOCTBEHHBIE
KU3HEHHbIE IJIaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B pEeIICHUU
IIPaKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABJIEHHO CTH;

7) IK0JIOTHYECKOE BOCITUTAHME:

C(OPMHUPOBAHHOCTh 3KOJOIMYECKOW KYyJIbTYphl, INOHHMMAaHHE BIMSHUS COLMAIBHO-
SKOHOMUYECKHX IIPOLECCOB HAa COCTOSHHE HIPUPOJHOM M COLMAJIbHOM Cpeabl, OCO3HaHHE
r00adbHOrO  XapakTepa  SKOJIOTMYECKMX  Mpo0JjieM, OpueHTaluss Ha  IpUMEHEHHE
MaTeMaTUYECKUX 3HAHUHM Ui pelIeHUs 3a7ad B 00JIaCTH OKpYXKaloUle cpeabl, MIIaHUpOBaHHE
IIOCTYIIKOB U OLI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAOLIEH CPEenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HaYKU M OOILIECTBEHHON MPaKTUKH, TOHUMaHUE MaTEeMaTHUECKONH HAayKu Kak cgepbl
YeNI0BeYECKON JeITeIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH JJIsS Pa3BUTUS LUBUIIM3AIUY,
OBJIJICHHE A3BIKOM MaTEMaTHKU U MaTEMaTHUYEeCKON KyJIbTYpOH KaK CpPeCTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYULIECTBIIATH IIPOCKTHYIO M UCCIEN0BATENbCKYIO NEATEIbHOCTh HHANBULYAIBHO U
B IpyIIIE.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe NeicTBUS

ba3oBrbie 1ornueckue A1eMCTBUA:

BBISIBIISITh M XapaKTEPU30BAaTh CYHICCTBEHHBIE MPHU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOUIEHWH MEXAY TMOHATUSAMH, (OPMYIMPOBATh ONPECICHHUS]  TOHSTHH,
YCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KiIacCH(UKAIIMK, OCHOBAHHUS [JIsi OO0OOIIEHUS W
CpaBHEHUS, KPUTEPUH MPOBOANMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh U TMPEOOPa30OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpUIIATEIbHBIC, €UHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJIATh MAaTeMaTUUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U MPOTUBOpEuHs B (akTax,
JNaHHBIX, HAOMIONEHUSAX U  YTBEPXKACHUAX, INpeajaraTb KpUTEpUU U1l BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIII0OUCHHH, yMO3aKJIIOUEHU 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITETIHHO JJOKA3aTEeIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUM (TIpSIMbIEe U
OT MPOTHBHOIO), BBICTPaMBATh APryMEHTAIMIO, MPHUBOJUTH TMPUMEPHI M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJI€HUS M BBIBOADIL;

BBIOMpATh CHOCOO pelieHuss y4eOHOW 3amayu  (CpaBHHUBATh HECKOJbKO BapHAHTOB
peuieHusi, BbIOMpaTh HaubOoJee MOAXONAIMNA C Y4ETOM CAMOCTOATEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ncciaenoBarejLCKHeE 1eHCTBUA:

MCIOJH30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKIII HHCTPYMEHT MO3HAHUs, (OPMYIHUPOBATH
BONPOCH], (UKCHUPYIOIIHNE NPOTHBOpPEUHE, MPOOJIeMy, YyCTaHaBIMBATh HCKOMOE U JIaHHOE,
(hopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHUE;

MPOBOJUTL  CAMOCTOSITEIBHO — CIJITAHUPOBAHHBIM  OKCIEPUMEHT, HCCIECIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IMPOIECcCa, BBISIBICHUIO
3aBUCUMOCTEH MKy 00BEKTaMH, SIBJICHUSIMH, IPOI[ECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHNS M BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHOTO
HaOJIIOJCHUS, UCCIIEIOBaHUs, OL[EHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIIEHNH;

IIPOrHO3MPOBAaTh BO3MOXKHOE Pa3BUTUE IPOLIECCA, a TAKXKE BBIABUIATh MPEANOI0KEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nndgopmanmeii:

BBISIBIISITH AeUIIUTH HHPOPMALINK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETA HAa BOMPOC U JJIS
pelIeHHS 3aa9H;

BBIOMpAaTh WH(OpMANUIO W3 HUCTOYHUKOB  PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETUPOBATh WHGOPMAIUIO pAa3NUYHBIX BUAOB H  (HopMm
[IpeJ/ICTaBJICHUS,

CTPYKTYypUpOBaTh  WHGPOpMAIUIO, TMpeNcTaBisTh €€ B pa3auuHbIX  (dopMmax,
WJUTIOCTPUPOBATh IpapUUECcKu;

OIICHMBATh HAAE&KHOCTh HMHPOPMAIMK 10 CaMOCTOSTEIHHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBeEpPCaJbHbIC y4eOHbIe 1eiCTBUS

OO0wmenne:

BOCIIpUHUMATh U (OPMYIUPOBATH CYXACHHUS B COOTBETCTBHUHM C YCIOBUSAMU M LEISIMH
o0IIeHus, CHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOK TOUYKY 3PEHHUS B YCTHBIX U MHCHMEHHBIX



TeKCTaX, JaBaTh NOSCHEHUS IO XOAY pELICHUs 3aayd, KOMMEHTHPOBATh IIOJYYCHHBIN
pe3yibTar;

B X0Jl¢ OOCYXJEHHS 33[aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAEMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTbhb HWACH, HALICJICHHBIC HA IOHMCK PCIICHUA, COIOCTABJIATH CBOU
CYXIEHUS C CYXJICHUSIMH JIPYIMX YYaCTHHKOB JIMajiora, OOHapy»XKUBaTh Pas3IU4He U CXOJICTBO
MIO3UIIHI, B KOPPEKTHOH Gopme GopMyImpoBaTh pa3HOIIaCHsi, CBOU BO3PakCHHS;

NPEACTABIATE PE3yIbTAThl PEIICHUSA 3aJayd, JKCIIEPUMEHTA, HMCCIENOBAHMSA, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTaluH U
0COOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIE YHUBeEpcalbHble yueOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHUS 3aJadu, BbIOMpAaTh CHOCOO pELIEHUs C y4ETOM
UMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOPMAIIHIH.

CaMOKOHTPOJ1b, IMOLIMOHAJIbHbII HHTEJJIEKT:

BJIaJIETh HaBbIKAMM [103HABATEIbHON pedeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX JEHCTBUIM
U MBICIMTENIBHBIX IPOLIECCOB, HUX PE3YJbTATOB, BIaAETh CIOCO0OAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa peleHUs] MaTeMaTHYeCKON 3a1auH;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh MpU PELIEHUU 3a7adyl, BHOCUTb
KOPPEKTUBBI B ACATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, NAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yjbTaTa L€ U YCIOBUSAM, OOBSICHATh IPUUUHBI TOCTHXKEHUS
WIA HEJOCTHXKEHHsS] pe3yJbTaTOB JIEATEIbHOCTH, HaXOAWTh OMMOKY, JaBaTh OLICHKY
pUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATEIbHOCTh:

MIOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON U MHAMBHUIYaIbHON paOOTH MpHU
pelieHun y4yeOHBIX 3ajay, NpPUHUMATh 1€b COBMECTHOW JE€ATENbHOCTH, IJIAHUPOBAThH
OpPraHU3allMi0 COBMECTHOM paboOThI, pacmpenensiTb BUABI PabOT, JOTOBApUBATHCS, 0OCYKIATh
MPOIIECC U Pe3yNbTaT padOThI, 00001MAaTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboTsl (0OcykaeHus, oOMeH MHEHUH, «MO3TOBBIE
LITYPMbI» WU HHBIE), BBINOJHATH CBOIO 4YacThb PabOTHl U KOOPAMHHMPOBATH CBOM JEUCTBUA C
JPYTUMHU YJIEHAaMU KOMAaHJbl, OLIEHMBAaThb KAadeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KpUTEPUSM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

MNPEAMETHBIE PE3YJIbTATbI

K konny 10 kiacca o0yyaromuics HayquTCs:
CBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHSTHUSIMH CTEPEOMETPUU TIPU PEIICHUH 3aJad |
MIPOBEICHUH MAaTEMaTHIECKUX PACCYKICHUMN;
MPUMEHSTH aKCHOMBI CTEPEOMETPUH | CIICIICTBHSI U3 HUX MPH PEIICHUH T'€OMETPUYCCKUX 3a/1a4;
KJacCU(UIMPOBATh B3aMMHOE pACIOJOKEHUE TMPSAMBIX B MPOCTPAHCTBE, IIJIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U MIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO ONEPUPOBATH MOHSATUSMH, CBI3aHHBIMHU C YTIaMH B IPOCTPAHCTBE: MEXKAY MPSIMBIMU B
MIPOCTPAHCTBE, MEXKY IPSMOU U TIOCKOCTHIO;
CBOOOJIHO ONIEPHPOBATH MTOHATHSIMH, CBSI3aHHBIMU C MHOT' OI'PaHHUKAMH;
CBOOOJIHO  paclio3HaBaTh OCHOBHBIC  BHJIBI ~MHOIOIPAaHHUKOB  (TpH3Ma, MHPAMHJA,
MPSIMOYTOJILHBIH Mapasuiesenumnen, Kyo);
KIIacCU (PUITMPOBATH MHOTOT'PAaHHUKH, BRIOMPAsi OCHOBAHHMSI JJIsI KiTaccu(DUKAINY;
CBOOOJIHO ONIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMHU C CEYEHUEM MHOTOI'PaHHUKOB TUIOCKOCTHIO;
BBITIOJIHATh TapajuleSibHOe, I[EHTPAJbHOC W OPTOrOHAJbHOE IPOCKTHPOBAHHE (GHUTYp Ha
IJIOCKOCTb, BBITIOJHATH N300paXkeHust (PUTYP Ha IJIOCKOCTH;



CTPOUTh CEUEHMs] MHOIOTPaHHMKOB PAa3IMYHBIMM METOJAMH, BBIIOJIHATH (BHIHOCHBIE) IJIOCKHE
YEpTEXU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHUCIATH IJIOIAAN MOBEPXHOCTEH MHOIOIPaHHUKOB (Mpu3Ma, MUpamMHia), T€OMETPUUYECKUX
TEJ C IpUMEHEeHueM (GopmyIr;

CBOOOZHO OINEPUPOBATH MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTb
CUMMETPUH, LEHTP, OCb U INIOCKOCTh CHMMETPHH (PUTYPBI;

CBOOOZHO OMEpHPOBATh IOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJAMHATaM B
MIPOCTPAHCTBE;

BBITIOJHATD JICHCTBUS HaJl BEKTOPAMU;

pemlaTe 3amaud  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKMX OTHOUIGHMM M HaXOXJEHHE
Tre€OMETPUYECKUX BEINYHMH, IPUMEHSS U3BECTHBIE METOABI IIPU PELIEHUN MAaTEMaTHUYECKUX 3aa4
MOBBILIEHHOT O ¥ BBICOKOTO YPOBHS CIIOXKHOCTH;

MIPUMEHSATH MPOCTENUILNE IPOrPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBbI
IIPU PEIIEHUHU CTEPEOMETPHUECKUX 3aa4;

U3BJEKaTh, NPeoOpa30BbIBATh M HHTEPIPETUPOBATH HHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuyeckux GUrypax, NpeicTaBICHHYIO Ha UepTeXax U PUCYHKaX;

IIPUMEHATh IIOJIyYEHHbIE 3HAHUS HA IPAaKTUKE: CPaBHUBATb M AHAJIU3UPOBATH pPEAJIbHBIE
CUTyalluy, NPUMEHSATh H3Y4YEHHbIE IOHATHS B IPOLIECCE IIOMCKA pEIIeHHUs MaTeMaTH4YeCKU
copMyIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PEAIbHbIE CUTYyallUM Ha SI3bIKE I'€OMETPHH,
MCCIIeI0BaTh MOCTPOSHHbIE MOJEIM C HCHOJIb30BAHMEM I'€OMETPHUYECKUX IMOHITUH U TEOopeMm,
ammapara aareOpbl, pelaTb IPaKTUYECKUe 3aJa4t, CBI3aHHbIE C HAX0XKIEHHEM I'€OMETPUUECKIX
BEJINYMH;

UMETh MpeJCcTaBlIeHHUs 00 OCHOBHBIX JTallax pa3BUTUS TI'E€OMETPUM KaK COCTAaBHOM dYacTu
(byHIaMeHTa pa3BUTUS TEXHOJIOTUH.

K konny 11 kiacca o0y4aromuiicss HayquTCs:
CBOOOJIHO OINEpUPOBAaTh MOHATHUSAMHU, CBA3AHHBIMU C LWIMHJIPHUYECKOM, KOHMYECKOH U
cepruyecKkoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTYUECHHUS;
OIlepUpOBaTh MOHATUSAMH, CBA3AHHBIMH C TEJlaMHU BpAllleHUs: HUIMHAPOM, KOHYCOM, chepoil u
L1apOM;
pacrio3HaBaTh Tela BpalleHus (LUMIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MIOJTyYEHUS TEJI BPAILlEHUs;
KJ1acCU (PUITMPOBATH B3aUMHOE PacIoJokeHHe chephl U IIOCKOCTH;
BBIUHUCISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB W TeJ BpalleHus, 00BbEMBI U IJIOMAAH
IIOBEPXHOCTEH MHOIOTPAaHHUKOB M TEJ BPAILLEHMs, T'C€OMETPUUYECKUX Tell C IPUMEHEHUEM
opmyu;
CBOOOJHO ONEpUPOBATh TOHATUSAMH, CBA3aHHBIMU C KOMOMHAaLlMSAMU Tel BpalleHUs U
MHOTOTPaHHUKOB: MHOI'OIPaHHHUK, BIMCAHHBI B cdepy M ONMCaHHBI OKOJIO cdepbl, chepa,
BIIMCaHHAsl B MHOTOTPaHHMK WJIX TEJIO BPALLlCHHUS;
BBIYUCIISITh COOTHOIIEHUS MEX/y IIJIOLIAIIMH IOBEPXHOCTEH U 00bEMaMH TOIOOHBIX TE;
n300pakaTb M3ydaeMble (UIYpBHI, BBINOJHATH (BBIHOCHBIE) IJIOCKME YEPTEXHM M3 PHUCYHKOB
IIPOCTBIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BPAIlCHUS;
U3BJIEKAaTh, WHTEPIPETUPOBATH M MpPeoOpPa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpudeckux Gurypax, npecTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;
CBOOOIHO OIE€PUPOBATH TOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH OIEPALMU HaJl BEKTOPAMY;
3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM cHCTEME KOOPAMHAT;
pelaTe reoMeTpUYecKHe 3aJaud Ha BBIYMCIEHHE YTIJIOB MEXAY HPSIMBIMU U IJIOCKOCTSIMH,
BBIUMCIICHUE PACCTOSHUN OT TOYKH J0 IJIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAAMHATHOTO METO/1a MPH PELICHUU;
CBOOOZHO OIEPUPOBATh TOHATHAMH, CBSI3aHHBIMH C JBH)KEHHEM B TIPOCTPAHCTBE, 3HATh
CBOMCTBA IBUXKEHUII;



BBINOJHATh M300pa’keHUsT MHOT'OI'PAaHHMKOB M TeJ BpallleHHs IpU MapajielibHOM IepeHoce,
LEHTPAIBHON CHMMETPHM, 3€pKaJbHOM CHUMMETpUHM, IIpM IOBOPOTE BOKPYI IpPsAMOH,
npeo0pa3oBaHus MOA00HS;

CTPOUTH CEUEHUS MHOTOIPAHHMKOB W TeJl BpPAILEHHs: CEUeHMs LUIMHIApa (MapajuieIbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHyca (IapasuleibHbleé OCHOBAHMIO U IPOXOASIINE 4Yepes
BEpIIIMHY), CEYEHUS 11apa;

UCIOJb30BaTh METOABl TOCTPOEHUS CEUEHUH: METOA  CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METO IEPEHOCA CEKYIEN MIIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

NPUMEHATh  reoMeTpuuyeckue  (akThl  JJsI  pEHIeHHs  CTEePeOMETpUYEcKHUX  3ajad,
MIPEANOaraloIlinX HECKOJIbKO 1IaroB pPEIIeHUs, €ClIU YCJIOBUS NMPUMEHEHUS 3aJaHbl B SIBHOW U
HesIBHOU (popme;

pemlaTe 3aJaud  Ha  JI0Ka3aTE€IbCTBO MAaTEMATUYECKUX OTHOILIEHMH UM  HaXOXKIEHUE
reOMEeTPUYECKUX BEJINYHH;

IIPUMEHSATH IIPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH
CTEpEOMETPUUECKHX 3a7a4;

IIPUMEHATh IIOJyYE€HHbIE 3HAHUSA Ha IMPAKTHKE: CpaBHUBATh, AHAJIU3UPOBATb M OLICHUBATH
peasibHble CUTYyalluH, IPUMEHATh U3YUYEHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B MpoOlecce MOUCKA
peleHuss MaTeMaTHuecKu cHOopMyIMpOBaHHON MPOOJIEMBI, MOAECIUPOBATh PEAJIbHBIE CUTYal[UU
Ha SI3bIKE T'€OMETPUH, UCCIEN0BATh IOCTPOEHHBIE MOAEIN C UCIIOIb30BAHUEM I'€OMETPUUECKUX
HNOHATUH M TeopeM, ammnapaTta aiaredphl, peulaTh MPaKTUYECKHE 3a/lauM, CBS3aHHbIE C
HaXO0KJEHUEM I€OMETPUUECKUX BEINYUH;

UMETh MpeJCcTaBlIeHHUs 00 OCHOBHBIX JTallax pa3BUTUS TI'E€OMETPUM KaK COCTAaBHOM dYacTu
(GbyHIaMeHTa pa3BUTUS TEXHOJIOIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HawnmeHoBaHue pa3aenoB U TEM POTrPaMMEI KoymmuecTBo yacoB DnekTpoHHBIE (U(POBHIC)
n/n Bcero KoHTponbHbIE [IpakTHueckue 00pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
1 BBenieHne B cTepeoMeTpHio. 23 2
2 B3aumHoe pacnoyiokeHue npsMbIxX B 6 1
IIPOCTPAHCTBE.
3 [TapannensHOCTh MPSIMBIX U TUIOCKOCTEH B 8
IPOCTPAHCTBE.
4 IlepnieHIMKYJISIPHOCTD IPSIMBIX U IIJIOCKOCTEN B 25
IPOCTPAHCTBE.
5 VYIB! U pacCTOSHUS. 16 1
6 MHororpaHHHKH. 7 1
7 BekTopel B IpOCTPAHCTBE. 12
8 [ToBTOpeHue, 0000IICHNE U CUCTeMAaTH3AIUS 5 2
3HAHUM.
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DNEeKTPOHHbIE
Ne Tema ypoxa Bcero | Kontponsnble | Ilpaktnueckune [Hara U poBbIe
/1 paboThI paboThI U3Y4YCHUS o0Opa3oBaTeIbHbIC
pecypchl

1 OcHOBHBIE TTpaBUIIa U300pAKEHHS Ha PHCYHKE TIJIOCKOCTH, 1

napajuleIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka. CeHTAOPE
2 [ToHsTHS cTepeOMeTpUn: TOUKA, MpsMasi, INIOCKOCTb, 1

CEHTIO0Ph

npocTpaHcTBO. OCHOBHBIE MTPaBHJIa H300paKeHUs Ha PUCYHKE




IJIOCKOCTH, AapaJUIeIbHBIX NPSAMBIX (OTPE3KOB), CEPEIUHbI
OTpe3Ka.

Ilonsarus: MEPECCKAOIMNECA MITOCKOCTHU, TEPECCKAIOIINCCA
npsAMas U IIJIOCKOCTh; IMOJYIIPOCTPAHCTBO.

CEHTIO0Ph

IlonsTus: NEPeCCKAOIM CCA IINIOCKOCTHU, TEPCCCKATOINCCSI
npsAMas U IIJIOCKOCTh; IMOJYIIPOCTPAHCTBO.

CeHTA0pb

MHororpasnHHuKH, H300paxeHne MPoCTEeHIINX
IPOCTPaHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX O0bEKTOB.

CeHTA0pb

MHororpaHHHKH, H300paK eHUE TPOCTEULITUX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX OOBEKTOB.
BxomHo#1 KOHTPOJIB.

CEHTSIOPb

AKCHOMBEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUS U3 HUX.

CEHTSIOPb

e}

AKCHOMBI CTEPEOMETPHUU U MEPBBIE CIAEACTBUS U3 HUX.

[

CEHTAOPb

AKCHOMBI CTEPEOMETPHUU U TIEPBBIE CIEACTBUS U3 HUX.
Crioco0OwI 3aaHUS PSMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O0603HaYeHHSI IPSIMBIX U TTOCKOCTEH.

CEHTSOPb

10

N3o00paxenne cedeHn TUpaMuIbl, Ky0a U TPU3MbI, KOTOPbHIE
MPOXOJAT uepe3 ux péopa. M3obpaxeHnue nepeceucHus
MOJTyYEHHBIX IJIOCKOCTEH. PackpammBanue mocTpoOeHHBIX
CCUCHUH Pa3HBIMU IIBETAMH.

CeHTA0pb

11

N300pakeHne ceueHUi nupamuibl, Kyoa 1 MpU3Mbl, KOTOpbIE
HPOXOAAT uepes ux péopa. M3o0paxeHue nepecedeHus
IOJyYEHHBIX IJIOCKOCTEN. PackpalmBaHue mMOCTPOEHHBIX
CEYCHHMU pa3HBbIMU LIBETAMM.

CeHTA0pb

12

N300pakeHne ceueHui nupamuibl, Kyoa 1 MpU3Mbl, KOTOpbIE
MpoXoaAT uepe3 ux péopa. M3obpaxeHue nepeceyeHus
ITOJIYYE€HHBIX IJIOCKOCTEN. PackpalmBaHue NoCcTpOeHHBIX
CEYEHHU pa3HBbIMU [BETAMM.

CEHTSIOPb

13

N300paxenne cedeHni mupaMuipl, Kyoa u Ipu3Mbl, KOTOpbIE
MpOXOaAT uepe3 ux péopa. M3ob0paxeHue nepecedeHus
MOJYYEHHBIX IIJIOCKOCTEN. PackpalrBaHue MOCTPOEHHBIX
CEUEHUH Pa3HbIMU LIBETAMH.

OKTSIOpb

14

MeToz crenoB Juisl IOCTPOEHUS CEUEHUH.

OKTsIOpb

11




15

Merton cinenoB At OCTpoeHus cedenuil. CBolcTBa
IIEPECEUYECHNUN NPSMBIX U INTIOCKOCTEM.

OKTSIOpB

16

Merton cinenoB AJisi TOCTpoeHUs cedeHuil. CBoMcTBa
HepecequI/IfI MMPAMBIX U MJIOCKOCTEH .

OKTSIOpB

17

[Toctpoenue cedenuit B mupamujie, Kyoe mo TpémM Toukam Ha
péopax. Co3zgaHue BHIHOCHBIX UEPTEXKEH 1 3aMuCh 1aroB
IIOCTPOCHHS.

OKTSIOpb

18

[TocTpoenue cedyenuit B mupamuje, Kyoe mo TpémM ToUKkaM Ha
pé€opax. Co3zgaHue BHIHOCHBIX YEPTEXKEH 1 3alich 1aroBs
MTOCTPOCHUSI.

OKTSIOpb

19

[TocTpoenue cedenuit B mupamue, Kyoe mo TpémM ToUKaM Ha
pE€bpax. Co3nanue BEHIHOCHBIX YEPTEXKEH U 3aIIMCh 1IaroB
MOCTPOCHMUSL.

OKTSIOpb

20

[Toctpoenue ceuenuit B nupamue, Kyoe o TpémM Toukam Ha
pE€bpax. Co3naHue BEHIHOCHBIX YEPTEKEH U 3aITUCh 11aroB
IIOCTPOEHUSI.

OKTSIOpb

21

[ToBTOpenne nnanumMerpuu: Teopema 0 MPONOPLUOHAIBHBIX
orpeskax. [logobue TpeyroJpHUKOB.

OKTSIOpB

22

IToBTOpenne nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHUSAX Ha BBIHOCHBIX YepTexax. Mcropus pazButus

OKTSIOpb

23

IJIAHUMETPUU U CTEPEOMETPHH.
KonTtposnbHas pabora "Akcuomsl ctepeomerpuu. Ceuenus".

OKTsIOpb

24

B3anMHOe pacrionoxeHue NpsAMBIX B IPOCTPAHCTBE.
CkpeumBarouyecs npsiMbie. [Ipu3Haku CKpelBaroImXxcst
npsmelx. [TapamiensHblie npsMble B IPOCTPAHCTBE.

OKTSIOpb

25

Teopema o cyliecTBOBaHUU U €MHCTBEHHOCTH MPSAMOM
NapajuleIbHON TaHHOHU NPSIMOM, MPOXOASALIEH yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKalllel Ha JaHHOU npsAaMon. Jlemma o
NIEPECEUEHUH IaPAJUIEIIbHBIX MPSIMBIX IIJIOCKOCTBIO.

HOSIOpB

26

[TapamnensHOCTB Tpex npsAMbIX. Teopema o Tpéx
napajulebHbIX IPSAMBIX. TeopeMa 0 CKpeIuBaromuxcs
MPSIMBIX.

HOSIOPb

27

[TapannensHoe npoekTrpoBanue. OCHOBHbBIE CBOMCTBA

HOAODb
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MapajuieIbHOr O MpoeKTUpoBaHus. V300 pakeHne pa3HbIX
¢dburyp B nmapauienbHOU MPOSKIIHH.

28

LlenTpanbHas mpoekius. Yo ¢ COHapaBICHHBIMU
CTOpPOHaMH. YT0J MEXKIY NPSMBIMH.

HOSOPb

29

33)13‘11/1 Ha J0Ka3aTCJIbCTBO U UCCICAOBAHNC, CBA3aHHBIC C
PACITOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBC.

HOAODb

30

[TonsTHS: MapaeNbHOCTh NPSIMON U TIIIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak napannensHOCTH IPSIMON U

mockocTu. CBoiicTBa mapajjICJIbHOCTH HpHMOﬁ U IIJIOCKOCTH.

HOSIOpB

31

['eomerpuueckue 3a/1a4n Ha BBIYACICHHUE U JJOKa3aTeIbCTBO,
CBSI3aHHBIE C ITAPAJUICILHOCTBIO IIPSMBIX U IUTIOCKOCTEH B
HPOCTPAHCTBE.

HOSIOpB

32

[TocTpoenue cedeHus, NPOXOAAILErO YEPE3 JAHHYIO MPAMYIO
Ha 4epTexe U NapauiebHOr0 Apyroi npsmou. Pacuér
OTHOUICHUH.

HOSAODb

33

[TapannenbHas npoeKuus, NPUMEHEHUE I TOCTPOEHUS
cedeHuit ky0Oa u napaenenunena. CBoicTsa
napauiCiaCnuncaa u Ipru3mMal.

HOAODD

34

[TapannensHbie 10cKOCTU. [IpHU3HaKK napasuieIbHOCTH IBYX
IIJIOCKOCTEH.

HOAODb

35

Teopema o nmapajieTbHOCTU U €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOAAILIEH Yepe3 TOUKY, HE MPUHAJIEKAILYIO JaHHON
IJIOCKOCTH U CIICACTBHSA U3 HEE.

HOAODb

36

CaoiicTBa napauienbHbIX IIOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX IEPECEUEHUS IIPU IIEPECEUEHHUH ABYX IapaUICIbHBIX
IIJIOCKOCTEH TPEThEN.

HOAODb

37

CpoiicTBa napauienbHbIX IIOCKOCTEH: 00 OTpe3Kax
napauiCJIbHBIX MPSAMBIX, 3aKJIFOYEHHBIX MCKAY
napajuieIbHbIMU IMJIOCKOCTSIMU; O IEPECEUECHUU TIPSIMOI C
ABYMS MMApaJUJICJIbHBIMU TTIJIOCKOCTSIMU.

neKkaopb

38

[ToBTOpenue: Teopema [ludaropa Ha MIOCKOCTH.

nexadpb

39

[ToBTOpEHHKE: TPUTOHOMETPHUS IPSAMOYTOJIBHOIO
TPEYrOJIbHUKA.

neKaopb

13




40 | CpoiicTBa Ky0a U IpsIMOYTOJILHOTO TapaJuIeenune/a. 1 neKadpb

41 | BelunucieHue AJIMH OTPE3KOB B Ky0Oe U PSMOYTOJIbHOM 1 Hexabpp
napajuiesienunese.

42 | TleprnieHAUKYISIPHOCTH NMPSIMOi U mIockocTu. [Ipu3Hak 1 flekaGpp
MepIeHANKYISIPHOCTH MPSIMOM U MIOCKOCTH.

43 | TleprieHAUKYISIPHOCTH NMPSIMOI U TuTocKoCTH. [Tpr3HaK 1 fleKaGpp
nepHeHANKYJIIPHOCTH MPSIMOM U MIOCKOCTH.

44 | TeopeMa 0 CyLIECTBOBAaHUHU U €UHCTBEHHOCTH MPSIMOIA, 1
IpOXOsIIel uepe3 TOUKY MPOCTPaHCTBA U nekadpb
nepHeHANKYJISIPHON K IIIOCKOCTH.

45 | TIIOCKOCTH M MEPIICHAUKYJIIPHBIE UM MPSMbIC B 1 fexaGpp
MHOT'OI'PaHHUKAX.

46 | IIOCKOCTH M MEPIICHAUKYJIIPHBIC UM IPSMbIC B 1 fleKaGpp
MHOTOTpaHHHKAX.

47 | Ilepnienauxynsip u HakJIoHHAs. [locTpoeHune epreHIuKyIspa 1 feKaGpb
13 TOYKH Ha TPSIMYIO.

48 | [leprieHAuKYNAp U HakKIOHHAS. [locTpoeHHE EepIEHANKYIIIpa 1 Hexabps
13 TOYKH Ha TPSIMYIO.

49 | Teopema o TpEX MeprneHANKYJIsIpax (mpsimMasi © oOpaTHasi). 1 nekadpb

50 | Teopema o Tpéx mepneHIUKYyIsIpax (mpsiMas U oOpaTHasi). 1 STHBAPb

51 | Yros Mexy CKpeLMBAIOLIMMUCS NPSIMBIMH. 1 SIHBAapb

52 | Ilouck mepreH UKy PHBIX TPSIMBIX C TTOMOIIBIO 1 AHBapD
NepIEHANKYJIIPHBIX [1JIOCKOCTEH.

53 | OproronaibHOE MPOSKTHPOBAHUE. 1 SITHBapPh

54 | TloctpoeHue ceueHuii Kyoa, MPU3MbI, TPABUILHON TTHPAMUIbI 1 AHBapD
C MOMOIIBI0 OPTOTOHAJIBHOM MPOEKITHH.

55 | IlocrpoeHue ceueHunii Kyoa, MPU3MbI, MPABUIBHOMN T PaMHIbI 1 SAHBaph
C MOMOIIBI0 OPTOTOHAJIBHOU MPOCKITHH.

56 | CuMMeTpus B MPOCTPAHCTBE OTHOCUTENBHO IJIOCKOCTH. 1 AHBaph
IInockocT cuMMeTpuii B MHOTOrpaHHUKAX.

57 | Ilpu3Hak nepneHAuKyISIPHOCTH IPSAMOM U IITIOCKOCTH KakK 1 —
CJIEZICTBUE CUMMETPHH.

58 | [IpaBunbHbIC MHOTOI'paHHUKH. PacdéT pacCTOSHMIA OT TOUKH 1 SIHBApb
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J0 IIJIOCKOCTH.

59 | [IpaBunbHBIE MHOTOTpaHHUKHU. PacuéT paccTossHUI OT TOYKH AHBADD
J10 TUIOCKOCTH.

60 | CrocoObl ONyCTHTh HEPIEHANKYISAPBI: CAMMETpPUS, CIIBUT despats
TOYKH 10 MapaJijIeNIbHOM MPsIMOH .

61 | CnBur nmo HemapayIeabHOH NPSIMOI, N3MEHEHHE PACCTOSHUM . deBpanb

62 | KonrponbHas pabora "B3anMHOe pacnonoxeHne IpsMbIX 1 (eBparh
MJIOCKOCTEN B MPOCTPAHCTBE".

63 | [loBTOpeHmeE: yroy Mexay MpsMBIMH Ha TIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa dbeBpaib
KOCHHYCOB.

64 | [loBTOpeHHE: yroyl MeXAY CKPELUIMBAOIUMHUCS IPIMBIMU B dberpath
IIPOCTPAHCTBE.

65 | ['eomerpuueckre METOAbI BEIYUCICHUS yIila MEKIY IMPIMbIMU dberpath
B MHOT'OTPAaHHUKAX.

66 | AByrpanusiii yroy. CBOHCTBO JMHEHHBIX YIJIOB IBYTPAaHHOTO e paim
yria.

67 | llepnenaukymnspHble IockocTd. CBOMCTBA B3aUMHO (beBpa
NIepI EHANKYJIIPHBIX I1JIOCKOCTEH.

68 | [Ipu3HaK meprneHAuKyYIIPHOCTH IUIOCKOCTEH; TeopemMa o
IPSIMOM TIepecedeHUs ABYX IIIOCKOCTEH MepIeHIUKYISIPHBIX deBpaib
TPEThEN ITOCKOCTH.

69 | [IpaMoyronbHBIA napajuienenunesn; Kyo; n3MepeHus, (eBparh
CBOMCTBA NPSIMOYT0JIbHOT'O MapaJuleeNueaa.

70 | Teopema o muaroHaM MPSMOYTOJEHOTO NapajuIelenunea u (eBparh
CIIe/ICTBUE U3 Heé.

71 | Crepeomerpudeckue U NPUKIaIHbIE 3a/1a4U, CBA3aHHBIE CO (epars
B3aMMHBIM PACHOJI0KEHUEM MPSIMBIX M IIJIOCKOCTH.

72 | IloBTOpeHueE: CKpeIMBaOIUecs MpsIMble, TapaieibHble Mapt
IJIOCKOCTH B CTaHAAPTHBIX MHOIOI paHHHKAX.

73 | ITapa mapannenbHBIX TUIOCKOCTEH Ha CKPEIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE MEXKY CKPEIIMBAIOIIMMHUCS IPSIMBIMU B MapT

MPOCTHIX CUTyallUAX.
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74 | PaccTosiHME OT TOYKH /10 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 1 Mapr
J10 TUIOCKOCTH.
75 | BeluucieHnue paccTOSHUI MEXIYy CKpEeIUBaOIIMMHUCS 1 Mapr
MPSMBIMU C TIOMOUIBIO TTEPISHAUKYIISIPHON TIOCKOCTH.
76 | TpéxrpaHHBII yroi, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YTIIOB. 1
Teopema ITudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JIJIsI MapT
TpEXTPaHHOTO yria.
77 | DneMeHTHI C(heprUIECKON reOMETPUH: T€Oe3UUECKHIE JIMHUH 1
Ha 3emJie. Mapt
78 | KontposbHas pa6ota "Yribl ¥ paccTosHuA". 1 MapT
79 | CucremaTtusanus 3HaHul "MHOrOrpaHHUK M €T0 3JIEMEHTHI" . 1 MapT
80 | [Mupamuna. Bunel nupamua. [lpaBuibHas nupamMusa. 1 MapT
81 | ITpusma. [Ipsimas u HaknoHHas pu3Msl. [IpaBusibHas npu3Ma. 1 anpelib
82 | [Ipsamoit mapajuienenunes, npsiMoyrojbHbIN napasieaenumne], 1
Ky6. amnpesb
83 | Beimykiiele MHOrorpanHuku. Teopema Ditepa. 1 amnpelib
84 | Bemykiisle MHOrorpanHuku. Teopema Ditnepa. [IpaBunbpHble 1 anpers
U TIOJTyTIPaBHJIbHBIC MHOT'OTPaHHHKH.
85 | KonrponpHas pabora "MHOrorpaHHuku". 1 arnpelib
86 | IloHsTHe BEeKTOpa HA MJIOCKOCTH M B TPOCTPAHCTBE. 1 anpeb
87 | Cymma BEKTOPOB. 1 amnpelib
88 | Pa3HOCTH BEKTOpOB. 1 anpesb
89 | IlpaBuiio mapamienenumesa. 1 anpesb
90 | YMHOXEHHE BEKTOpa Ha YHCIIO. 1 arnpelib
91 | Paznoxenue BekTopa o 0a3ucy TPEX BEKTOPOB, HE JISKAIIUX 1 anpesth
B OJTHOH IJIOCKOCTH.
92 | CkansipHO€ MPON3BEICHHE. 1 arpelib
93 | BeluucieHue yriia MeXy BEKTOpaMHu B IPOCTPAHCTBE. 1 Mai
94 | TlpocTeiimme 3a1aun ¢ BEKTOPAMHU. 1 Mait
95 | IIpocTeitmme 3axauu ¢ BEKTOPaMH. 1 Mai
96 | IIpocTeitmme 3a1auu ¢ BEKTOPaMH. 1 Mai
97 | IpocTelimme 3a1a4M ¢ BEKTOPAMHU. 1 Maii
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98 | O6oO0IIEHNE U cUCTEMAaTU3aIys 3HAHMI. 1 Mau

99 | O6o0IIEHNE U cUCTEMATH3AIS 3HAHMI. 1 Mait

100 | MroroBas KOHTpoJIbHAs paboTa. 1 Mai

101 | MToroBast KOHTpOJIbHAs padoTa. 1 Mmai

102 | O6oOIEeHrEe U cucTeEMaTA3AIAS 3HAHUIA. 1 Man
0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




