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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaK Kak 00ecrneunBaeT BOZMOKHOCTh U3yU€HUs JUCIMILTUH €CTeCTBEHHO-HAYYHON
HANpaBJICHHOCTH M TPEIMETOB T'YMAaHHTApHOTrO IMKiIA. [10CKOJIBKY JIOTHYECKOE MBIIIICHHE,
dbopMupyeMoe TNpuU H3YyYEHUH OOYYAIOUIUMUCS MOHSITUMHBIX OCHOB TE€OMETpUH, MpH
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
FeOMETPUUYECKUX 3a/lay, YMEHHE BBIABUIAaTh M OIPOBEpPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3azad.

Llenp ocBoeHus mporpaMMbl yueOHOro kypca «I['eomerpusi» Ha yriayOJaE€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYYarOMMXCS TPU H3YUYEHHUH TEOMETPUH, Kak
cocTaBlsifoleil mpeaMeTHON oOmactu «MaremaTuka U HHpOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HMCIOJIBb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
NEeHCTBUH, CHelM(PUUHBIX T€OMETPUH, U HEOOXOAMMBIX IJI YCHEIIHOTO MPOdeCcCHOHAIbLHOTO
00pa3oBaHusl, CBA3aHHOTO C HCIIOJIb30BAaHHEM MaTEMaTHKH.

[TpropUTEeTHBIMH 33/ladyaMU Kypca Tr€OMETPUHU Ha YriyOJIEHHOM YpPOBHE, paCHIHPSAIONIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacliupeHre TMPEeACTaBIECHUs O TEeOMETPUM KakK YacTH MHUPOBOH KYIbTYpbl U
(dbopMEpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TMpPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH MW HM3y4aTh pas3HbIE SIBICHUS
OKpYKAroIIero MUpa, 3HaHWE MOHSATUIHOTO ammapata mo pasnaeny «CtepeoMeTpus» yuyeOHOTro
Kypca reOMeTpuH;

dbopMupoBaHHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U MX OCHOBHBIMH CBOWMCTBAaMH, 3HAHUE TeopeM, (GOpMylT M yMEHHE WX TPUMEHSATh, YMCHHS
JIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTekaX, MOJENSAX U B PEATbHOM MHpE
MHOTOTPaHHHKH U TeJa BPaIeHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIH;

dbopmupoBaHue NOHUMAHHUS  BO3MOXXHOCTH AKCHOMAaTHYECKOTO MTOCTPOCHHUS
MaTeMaTHUYeCKUX TEOpHil, (OpMUpOBaHME MOHMMAHHS POJIM AKCMOMATHKU MPH MPOBEACHUU
pacCyXIeHHUI;

dbopMupOBaHHE yMEHHMs BIAJeTh METOJAMH [OKA3aTelIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHHUSI WX TPHUMEHSATh, MPOBOIUTH JOKa3aTeNbHbIE pPACCYXICHUS B XOAC pPEUICHHUS
CTEpEOMETPUYECKHUX 337ad M 3aJad C NPaKTUYECKUM CcoJiepaHueM, (OpMHUpOBaHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB TIPM OOOCHOBAaHMHM MAaTEMAaTHYECKHX
VTBEPKACHHUIA U POJIM aKCHOMATUKU B TIPOBECHUH JISYKTUBHBIX PACCYXKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yJaromuxcsi, MO3HABATEIbHOW AaKTHBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dbopMupoBaHre (QYHKIMOHATHHONH T'PAMOTHOCTH, PEIEBAHTHOW TEOMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAlUSIX W MPH U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJCITUPOBAHHS pPEabHBIX CHUTYallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIEJICH, MHTEPIIPETAINH MTOJIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «J|BHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh OINEPUPOBATH MOHATHIMU,
pEeBaHTHBIMHU T€OMETPHH Ha yriyO0iaEéHHOM ypoBHEe 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJCPXKATENbHBIM JIHHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JIOTHYECKHX YMEHUH



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B HEeINi0).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpPEOMETpUH. Touka, IpsiMasi, INIOCKOCTb, pocTpaHCcTBo. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpelnBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamnensHoCTs IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MApPaJUIEIbHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpaslbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIIbHOTO MTPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTJIbl C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha IIOCKOCTH:
TETpadAp, NapaJICIIECNUIIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M INEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISIPHON
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IMHEUHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA TMapaJulesIelIANel W €ro cBoWcrBa. KpaTwaiilipe moyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHass Teopema Iludaropa. ITupamupma: n-
yroJibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMubl. CBoiicTBa péOep U OOKOBBIX I'paHel
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IpU3Ma WU IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKASAP U UKOCADIP.

Breruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS MapajulesIeUIeaa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOPAMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [lonaTtne xomiutaHapasle BeKTOpHL. [Ipu3Hak KoMImaHapHOCTH
Tpéx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3iloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyrompHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa M KOOpAMHATaMHM TOYEK. YTOI
Mexy BekTopamu. CkansipHOE MPOU3BEICHIE BEKTOPOB.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILUEHHUE K JOCTUIKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTUUYECKUM IMPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYE€CKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHuH, BOCIHPUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpPECaX 3/10POBOTO
u 0e3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IUIHBIM chepam
npo(hecCHOHANBEHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBIeHHOCTH;

7) IKOJI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, ATANOB €€ Pa3BUTHUs U 3HAYMMOCTH JUIsl pa3BUTUS LIUBUIN3ALIUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKH U MaTEMaTH4YECKON KyJIbTYpOil KaK CpeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPH3HAK KIACCU(UKAIMKA, OCHOBAHUSA [UIsI 000OImIeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeNiaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHH M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHe AeiicCTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHe, MpodJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U IS
pEIIeHUS 3aa9H;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIIOB, AaHAIW3HPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENISAMU
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHUCBbMCHHBIX



TCKCTAX, JHdaBaTb MOJACHCHUA 110 XOAY pPCHICHHUA 3aJja4yd, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMHU JPYrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3IMYMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a7ad  NPE3EHTAUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3ynbTaTa MLEIM M YCIOBHAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUS] WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpHU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [ENb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
MIPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AKCHOMBI CTEPEOMETPUU U CJHEJICTBUS U3 HHUX IIPU pEILICHUU
reOMEeTPUUECKUX 3a]1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

e CcBOOOJHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMH;

e CBOOOIHO pAacIO3HABaTh OCHOBHBIC BHUABI MHOTOTPAaHHHMKOB (IIpuU3Ma, NHPaMUAa,
MPSIMOYTOJIBHBIN TTapayieenumne, Kyo);

e Kiaccu(UUIUpPOBATh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITaCCU(PHUKAIINH;



CBOOOJHO ONEpPUPOBATh MOHITHAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPaHHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBIIOJIHATEH (BHIHOCHBIC)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QopMyT;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: CUMMETPHUs B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pemiath 3ajJayd Ha JOKa3aTelIbCTBO MAaTeMaTUYECKUX OTHOLIEHUH U HAXO0XKJICHUE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHbIE METOJIbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MIPU PELICHUHN CTEPEOMETPUUECKUX 3a/aY;

U3BJIEKATD, peoOpa3oBbIBAThH u UHTEPIPETUPOBATH UHPOPMALIUIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSATHh TIOJyYeHHbIE 3HAHWS Ha TMPaKTUKE: CpPaBHUBATh M aAHAIU3UPOBATh
peasbHbIE CUTYyalluM, IPUMEHATHh M3YYEHHBIE MOHSATHS B IMPOILIECCE TMOUCKA PEIICHUS
MaTeMaTHYecKu c(HOopMyTUPOBaHHON MpPOOIEeMbl, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IIOCTPOEHHbIE MOJIEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTb NpaKTUYeCKHue
3a/1a4M, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKUX BEITUYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsmn4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMsl Bcero O6H TPOJABHEIC pﬁaRanecKue o0pazoBare/ibHbIEC
padoThI padoThI pecypel
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5
IJIOCKOCTEN B POCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpaHHUKH 7 1
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IIpaBWJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOoB), CepeIMHBI OTPE3Ka

[TonsTHs: nepecekaroluecs MIOCKOCTH,
nepeceKaroImecs npsmas ¥ miocKoCTh;
MIOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
MepeceKaroIrecs npsiMasi ¥ II0CKOCTb;
MIOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE




cienctBus u3 HUX. CriocoOsbl 3a/1aHus
MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEUCHU Pa3HBIMU [[BETAMU

11

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

12

N300paxxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

13

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU [IBETAMU

14

MeTton clIeaoB oA MOCTPOCHUSA Ce4YECHUI

15

Meroa cnenoB i TOCTPOEHHUS CEYEHUN.
CaolicTBa niepece4eHnii NIpsSIMbIX U
IIJIOCKOCTEN

16

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3anue




BBIHOCHBIX YepTeKel U 3aluch 1aroB
MTOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YepTeKel U 3aMuch 11aroB
MTOCTPOCHHUS

20

[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh [IaroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
[IPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue
TPEyroJIbHUKOB

22

[ToBTrOopenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPHH

23

KounrpoJabHnas paéora " AKcHOMBI
crepeomerpun. Ceuenus'

24

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylecCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASILEH YEPE3 TOUKY
MPOCTPAHCTBA M HE JIeKalIeH Ha JAaHHOU




npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuieNibHbIX NpsAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE POEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NApaIIEITHLHOTO
npoekTupoBanus. M300paskeHne pa3zHbIx
¢buryp B napaienbHON NPOEKIUU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIY NPSMbIMU

29

321,[[8.‘{1/1 Ha J0Ka3aTCIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsTHA: TapauIeIbHOCTD MIPSIMON U
IUTOCKOCTH B mpocTpaHcTse. [Ipu3nak
napayieIbHOCTH MPSAMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOU U
IJIOCKOCTH

31

I'eomeTprueckue 3aa4n Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaAJUIEIBHOCTBIO NMPSMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUN

33

[TapannensHas npoexuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CponcTaa
napajuieJIenuIe1a U Ipu3Mbl




34

[Tapannensubie maockoctu. [pusnaku
[1apaJUIEIbHOCTH JIBYX IJIOCKOCTEH

35

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
4yepes3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajvieIbHOCTH NPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

37

CaolicTBa napamieiabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajviesIbHbIX NMPSMbIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUCHUH IPSAMOM ¢
ABYMS ITapaJlJICIIbHBIMUA IIJNIOCKOCTAMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuleJIenune1a

41

Beruucnenue JUiH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM Napajuiesenureie

42

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

43

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOHN U
IIJI0OCKOCTH

44

Teopema o CylieCTBOBaHUU U




€IMHCTBEHHOCTH MPSMOM, IPOXOsIIeH
yepe3 TOUKY MPOCTPAHCTBA U
MIEPIEeHIUKYISPHOM K MIIOCKOCTH

[1nockocTu ¥ epneHAUKYISIPHBIE UM

45
IpsiIMble B MHOTOTpaHHHUKaX

16 [TnockocT 1 EepreHAUKYIISPHBIE UM
IpsIMble B MHOIOI'PaHHHUKaX
[leprienAuKyNIAp U HAKIOHHAsL.

47 [TocTpoeHne nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO
[leprieHAUKYNIAp U HAKIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

50 TeopeMma 0 TpEX NepHeHANKYIIAPAx
(npsimast m oOpaTHas)

51 VYron Mexay CKpelnBarOIUMHUCS
TPSIMBIMH
[Tonck nmeprneHANKYISPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

54 MPaBUWIBHON MTUPAMHJIBI C TTOMOIIBIO
OPTOrOHAJILHOW MPOEKINH
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OPTOrOHAJILHOW MPOEKINH

56 CummeTpus B IPOCTPAHCTBE

OTHOCHUTEIBHO INTOCKOCTH. IImockocT




CI/IMMeTpI/Iﬁ B MHOI'OTpaHHUKAX

57

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
TIJIOCKOCTH KaK CJICJICTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
pPAcCTOSIHUM OT TOYKH JIO MJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:
CHUMMETpPHS, CIBUT TOUKHU 10
IapaJuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUN

62

KonTpoabHnasi padora ""B3anmuoe
pacmnoJio:keHue NPSIMbIX M IJIOCKOCTel B
npocrpancrse'

63

[ToBTOpEHME: Yroa MEeXAy IPSIMBIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

F€OM€TpI/I‘I€CKI/I€ MCETOJABI BBIYUCIICHU S
yrijia MCKAy NpsIMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0B IBYTPAHHOIO yTIiia

67

[Tepnenaukynspasle miockocTH. CBOMCTBA
B3alMHO NEPIEHUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHM IBYX MJIOCKOCTEN
MIEPIEHUKYISIPHBIX TPEThEH MIIOCKOCTH




69

[IpssMOyTONBHBIN MapajuIeenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienunesa

70

TeopeMa 0 AuaroHajav mnmpsAMOyroJIbHOro
Iapajjiejacnuicaa U CICACTBUC U3 Hee

71

CrepeomeTpuuecKke U NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesibHble INIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccTosiHre OT TOYKH J10 MIIOCKOCTH,
paccTosiHue OT OPSIMOM J0 INIOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHON TNIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI CPepuyecKoil TeOMEeTPHH:
reo/Ie3nYecKie JMHUN Ha 3eMIie

78

KountpoJabsHas padora "Yriubl u
paccrosiHus'

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €ro JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
nupamusia




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 1
IIpaBuinbHas npusma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN NapaulesIenuIes, Kyo

83 Beimykiisie MEHOTOrpanHuku. Teopema 1
Diinepa
Brimykisie MHOTrorpannuku. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1
MHOTOTPaHHUKH
KonTtpouabHnas padora

85 ” ”" 1

MHOroOrpaHHHKH

86 [TonsiTHE BEKTOpa HA TIIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKEHUE BEKTOpa Ha YNCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIINUX B OJTHOM 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

98 O06o0mIeHre 1 cucTeMaTH3aIs 3HaHUH 1

99 O0o0mIeHne 1 cucTeMaTH3aIs 3HAaHUH 1




100

HTorosasi KOHTpoJIbHAA padoTa

101

Hroromsasa KOHTPOJIbHas1 paGOTa

102

O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTuka: anredpa 1 Hayajga MaTeMaTH4YeCKOTO aHanu3a, reomerpus. 'eomerpus.10 -11
KJIacChl: yueO. i1 001eo0pa3oBaTesIbHBIX OpraHu3anuii: 0a30Bbii 1 yriay6s. yposuun)/[JI.C.
ATtanacs u 11p.]. — 7-e u3., nepepad. u gomn. — M: IIpocsemenue, 2021

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. Maremaruka: anredpa 1 Hauaia MaTeMaTHYECKOTo aHanu3a, reoMeTpus. [ eomerpus.10 -11
KJIacChl: yueO. y1st 001eo0pa3oBaTeNIbHBIX OpraHu3aIyii: 6a30BbIid 1 yriayos. yposuu)/[J1.C.
ATaHacsH u 11p.]. — 7-e u3., nepepad. u gon. — M: [Ipocsemenue, 2021;

2. 'eometpust. unakrunueckue marepuansl. 10 kinacc: yued. mocodue st 00meodpa3onar.
opranu3anuii: 6a3oBblil u yriayonennsiii yposau / b.I'.3uB.— 18-e uzn. — M.: IIpocBemenue,
2019;

3. l'eometpus. unakruaeckue marepuaisl. 11 kiracc: yue6. mocobue s oomeodpaszosar.
opranu3anuii: 6a3oBblil u yriayonennsiii yposuu / b.I'.3uB.— 3-e usnanue, crepeorunnoe — M.:
IIpocsemenue,2022;

4. 3agaun o reomeTpuu.7-11 Kiaccel: mocodbue Aig yqamuxcs 001eoopa3oBaTeIbHbBIX
yupexnenuit / b. I'. 3us, B.M. Meiinep, A.I".baxanckuii. — 8-e uzn. — M.: [IpocBemienue, 2017,

11. C.M.CaaksH, B.®.byry308. ['eomerpus. [loypounsie pazpabotku. 10 — 11 kiaccsl.
bazoBeblit u yrnyonenusiit yposau. — M.: [IpocBemenue, 2017.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. _http://school-collection.edu.ru — eaunas KoJUIeKIHs IUPPOBBIX 00Pa30BATEIBHBIX
peCypCoB;

2. http://www.fipi.ru/ - denepanbHbIi HHCTUTYT MEAArOTHYECKUX U3MEPCHUH;

3. http://window.edu.ru — emuHOE OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcam;

4. http://m.edsoo.ru/ -bubmuoteka [IOK eaunas komaekius mudpoBbIX 00pa30BaTeIbHBIX
pPECYpCOB;

5. http://www.akipkro.ru — AnTaiickuii KpaeBoil MHCTUTYT HOBBIIICHUS KBATH(PHUKALIIH
paboTHUKOB 00pa30BaHMUs;

6. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege - ®UIIH oTKphITHII OaHK 3a1aHU.
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