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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEMIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpuUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHOMATHKU IpPU
IIPOBEJICHUH PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME TMPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KMU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JPYTUX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIBLHBIMH JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 «kmaccax sBistorcsi: «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepaiibHON paboueii
POrpPaMMBbI, pacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU ¥ HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHrEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEACTABICHUI O0yYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 134 vaca: B 10 kiacce — 68 yacoB (2 yaca B Heenmo), B 11 kiaacce — 68
yacoB (2 Jaca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD IPAMOU
u 1ockocT. [lapanenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnenAMKYJISPHOCTD NPSIMOU M IJIOCKOCTH: IEPIIEHIUKYJISIPHBIEC MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEUHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHuMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: nN-yrombHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIpaBUIBHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMOM TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonsATE KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MEKIy BekrTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IpSAMOYTOJBHOTO Napaiienenunena u cueactsuss u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, IUIMHIPA, TUpaMuAbl U KoHyca. O0BEM IIapa M IapoBOToO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocteio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TNEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cuctemMa KoopAauHat B pocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUsS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJlad, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBHOU
CpeIlbl, 0CO3HaHHUE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWK [UIs pelieHus 3amad B 00JiacTu
OKpYXaIOIIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN IUISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTU, JTarnoB e¢
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUMA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb U IUJIOCKOCTh CHMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS M3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

e UMETh MPEJCTaBIECHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpAaLIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAHHBIN 0K0JO cepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUs;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHNH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/bl IIOCTPOEHHUS CEUEHHUI: METOJ CIEl0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONAralollnX HECKOJbKO IIaroB PEMIEHUs, €CIH YCIIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMerputo 14 1
5 B3anMHOe pacnonoxeHue npsmbIX B 4 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 5
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) IPSIMBIX U 18
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl U paccTosTHUS 10 1
MHororpaHHuKH 1
BexkTtops! B mpocTpaHcTBe
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5)




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPHS 8 1
5 [ToBTOpeHwME, 0606meﬂlfe u 3 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 11
4 Tena Bpamenus 18
5 [Tnomaau MOBEPXHOCTH U OOBEMBI y 1
KPYTJBIX TET
6 JIBroKeHUS 5 1
7 [ToBTOpeHwME, 0606meﬂlfe u 1 1
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToHATHS CTEpeOMETPHH: TOUKA, TIpsiMasi,
MJIOCKOCTH, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MAapaJlJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATus: nepecekaronecs MIOCKOCTH,
IepeceKaroImecs npsimas ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHiKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
cienctBus u3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

Meton cieoB uisl IOCTPOEHUS CEUEHU I




Meroa cnefoB Asisi MOCTPOEHUS CEYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

[ToBTOpeHue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

10.

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX 4eprexax. Mcropus pazsutus
ITaHUMETPUHN U CTCPCOMCTPUU

11.

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

12.

B3auMHOe pacnonoxeHue npsmbIX B
npoctpaHcTBe. CKpeluBaromuecs npsmble.
[Tpu3HaKK CKPEIUBAIOIINXCS IPSIMBIX.
[TapannensHble NpsMble B IPOCTPAHCTBE

13.

Teopema 0 CyIlIeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOU MPSIMOM, TPOXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsmoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

14.

[TapamtensHOCTB TpeX HMpsMBIX. Teopema o
TpEX MapajuIeIbHbIX OPAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX




15.

[TapannensHO€ TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapalieIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

16.

[MenTpanbsHas npoekuus. YTomi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXy IPSIMBIMU

17.

3amayn Ha NOKA3aTEIHLCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

18.

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaJUIeIbHOCTH MPSIMOU U TJIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

19.

['eomeTpHuueckue 3a/1aun Ha BBIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

20.

ITocTpoeHne ceueHns, MPOXOJALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

21.

[TapannenpHas IpoeKUus, IPUMEHEHUE s
MTOCTPOCHHUSI CEUEeHU Ky0a u
napaenenunena. CBoicTBa
napajjiejicnmicaa U NIpu3mMabl

22.

[TapannensHble mockocTH. [Ipu3naku
MapajuIebHOCTH JBYX TIOCKOCTEH




23.

Teopema o0 napauieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

24.

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IEPECEUEHUs IPU
NIEPECeUEHUH IBYX MapalieIbHbIX
IJTIOCKOCTEH TpeThen

25.

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMUA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOIT ¢
ABYMsI MTapaIeTbHBIMH TNIOCKOCTSIMH

26.

[ToBropenue: Teopema [ugaropa Ha
IJIOCKOCTH, TPUTOHOMCETPUA
[PSAMOYTOJIBHOTO TPEYTrOJIbHUKA

27.

CgoiicTBa Ky0a U MPSIMOYTOJTHHOTO
HnapaJjiiejCuIcaa. Breraucnenue JJINH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuleJenumee

28.

[leprieHAMKYASIPHOCTH NPAMOUN 1
miockocTy. [Ipu3Hak nepneHuKyIsipHOCTH
IIPSIMOM U TNIOCKOCTHU

29.

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K IUNIOCKOCTH

30.

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX




IlepnieHqUKYISAp U HAKIIOHHAS.

31. [TocTpoeHue nepneHauKysapa u3 TOYKHA HA
MPSAMYIO
3 Teopema o TpEX mepneHIUKYISIPaAX
' (npsiMasi ¥ oGpaTHas)
33 VYros Mexay CKpelrBaroIUMUCS
' HPAMBIMH
34 [Touck nepreHIMKyIIpHBIX MPSAMBIX €
' ITOMOIIBIO NEPIEHANKYIISIPHBIX INIOCKOCTEN
35. OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBI,
36. MPaBUWILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
37. IocKocTH. [1nockocT cummeTpuii B
MHOT'OTPaHHUKAX
38 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
' IIJIOCKOCTH KaK CIJIECTBUE CUMMETPUU
39 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
' PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH
CriocoObl OMYCTUTh MEePIEHANKYISPDI:
40. CUMMETpPHUS, CABUT TOUYKH 110 NapaJIeIIbHON
NpAMOi
a1 CaBur no HenapauienbHON IPSIMOH,
' M3MEHEHUE PACCTOSTHUM
Kontponbnas padota "B3zanmuoe
42. PacCIIOJIOKEHUE IIPSIMBIX U IIJIOCKOCTEN B

npocrpaHcrae”




43.

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB, YTOJI MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

44.

I'eomeTpuyeckue MeTObl BEIYUCICHUS
yria MeXy MPSIMBIMU B MHOTOI'paHHUKAX

45.

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

46.

[Tepnienaukynsipubie mockoctu. CBOMCTBA
B3aMMHO MEPIEHIUKYISAPHBIX TUIOCKOCTEH

47.

[Ipu3Hak nepneHIuKyIsipHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMOi
MEepECEUCHMs IBYX MIIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEN IIOCKOCTH

48.

[IpssmMoyronbHBIN Mapajuenenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesienuneaa

49.

Teopema o auaroHanu NpsIMOYIrOJIBHOIO
napajuleJIenuIe a U CIEICTBUE U3 HEE

50.

CrepeoMeTpuuecKre U MpUKIIaTHbIE
3aJlauM, CBA3aHHBIE CO B3aUMHbBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

51.

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napauieNibHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

52.

[Tapa mapannenpHbIX IIJIOCKOCTEN Ha




CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSIHUE
MEXY CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

Paccrosinue OoT TOUKH J10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH.

53. Beluncnenue paccTossHUN MEXIY
CKPEUIMBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs
54 TpexrpaHHbIX yrioB. Teopema Iudaropa,
' TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yTIIa

55 DneMeHTHl CPepruIecKoil reoMeTpuu:
' reoIe3NIECKHUE IMHUHU Ha 3eMIe

56 Kontponbnas padota "Y1l u
' paccTosHus"

57 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
' ¥ €r0 DJIEMEHTHI"

cg [Tupamupa. Bunsl nupamuy. [lpaBunbnas
' nupamuja. IpsMas n HakJIOHHAs IPU3MBIL.

59 [Ipsamoit napamienenunen,

' MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo
Brinyxkiible MHOTOrpaHHukH. Teopema

60. Oiinepa. [IpaBuibHbBIC U MOTYNIPABUIIbHBIC
MHOT'OTPaHHUKH

61. KontponbHas pabora "MHOrorpaHHUKHT"

6 [lonsiTHe BEKTOpa Ha MJIOCKOCTH U B

npoctpanctBe. CymMma BeKTOpoB. Pa3zHOCTh




BEKTOPOB

[IpaBuio mapannenenunena. Y MHOKEHUE

63. 1
BEKTOpA Ha YHCIIO

6. Pasnoxxenue Bektopa 1o 6a3nc3u/ TpEX 1
BEKTOPOB, HE JIeXKAIUX B OJHOU MIIOCKOCTH

65. CxkanspHoe npousBeieHue. Berancienue 1
yria MEeXJy BEKTOpaMH B IPOCTPAHCTBE

66. [Ipocreiimume 3a1a4u ¢ BEKTOpaMu

67. O000111eHIE U CUCTEMATU3ALUs 3HAHUN

68. HroroBast koHTpOIBHAS paboTa

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI
pecypcebl
1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
' Ha IUIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
' NpPOM3BECHUE BEKTOPOB"
[ToBTOpenue Temsl "Boruucienue yria
3 o 1
' MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, 1
’ IPOXOJAIIEH yepes ABe TOUKn"
YpaBHeHHUE IIJIOCKOCTH, HOpMAJlb,
5 1
' ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
6. BekropHoe npousseneHue 1
. JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
' IPOrPaMMHPOBAHHE
g AHaNMTUYECKHE METO/IbI pacyéTa yria 1
' MEXy MPSMBIMH B MHOTOT'PaHHUKAX
9 ®dopmysa pacCTOSIHUSI OT TOUKH J10 1
' IUIOCKOCTH B KOOPAMHATAX
10 HaxoxneHnue paccToSHUN OT TOUKH 10 1
' IJIOCKOCTH B KyOe
KonTponpHas padora "AHamuTHdecKas
11 1 1
' reomerpus’”
12. CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE 1




MHOT'OTpaHHUKH. MCTO/I CJIICIOB

13.

CedeHusi MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, HGpGCG‘IGHI/IH HpSIMBIX nu
IJIOCKOCTEN

14.

[TapannenpHbIe MPSMbBIE U TITIOCKOCTH:
napajuieIbHbIC CEUCHHUs, PACUET
OTHOILIEHUU

15.

[TapannenpHbIe MPSMbBIE U TITIOCKOCTH:
YTIIbI MEXTY CKPEIIUBAIOIIUMHUCS
MPSIMBIMU

16.

[lepneHuKysIpHbIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITaphI
NEPIECHIUKYIIAPHBIX TUIOCKOCTEH U
IPSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB

17.

[IepnieHauKyIsIpHBIC IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIApAX

18.

[leprienquKyngpHbIE TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIPaHHHUKAX

19.

[ToBTOpEHME: MIIOMNIA I MHOTOYTOJIbHUKOB,
bopMyIIBI IS TUTOIACH, COOOpaKEHUS
rmogoous

20.

[Imomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

21.

KonTtponsHas padora "[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUS




MHOTOTPaHHHUKOB"

O06BEM Tenma. O6BeM PSIMOYTOIILHOTO

22 Hapauielenurnena
23 3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
' Ky0a; O TPHCEKLIUH yIJIa
CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
24. 00BEMOM MIPSIMOYTOIIBHOTO
napasuiesenumnena
[Ipuknanneie 3a7a4n, CBsI3aHHbBIE C
25. BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejaenumnena
26. O0BEM TIPSIMOI PU3MBI
57 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
' BBIYUCIICHHEM 00BEMOB MPSMON TPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
28. omnpenenénHoro uHTEerpana. O0bEM
HAKJIOHHOM IPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
29. onpenenéHHoro uuaterpaiga. Oobém
TTUPAMHU/IBI
30 ®dopmyna o0bEMa mupamusl. OTHOIIICHUE
’ 00bEMOB MUPaAMHU/T C OOIITUM YTIIOM
31 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
' 00BEMaMU HAKIIOHHOM MTPU3MBI, THPAMHUIbI
[Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
32. Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MPU3MBI, TUPAMUTBI
33. [Ipumenenue 00bEMOB. Beruncienue




PACCTOSAHUA N0 IMIIOCKOCTH

KonTtponbnas padora "O0bEM

34 MHOTOIPaHHHUKa"
[{unuHapuyeckas TOBEPXHOCTb,

35. 00pa3yromue MHUIHHIPUIECKON
MIOBEPXHOCTH

36 unuanap. [psamoi KpyroBou HUIUHAD.

' [1nomane MOBEpXHOCTH HUIUHAPA

37, KoHunyeckast HOBEpXHOCTh, 00pa3yroue
KOHHMYECKOU noBepxHocTu. Konyc

38, CedeHue KOHyca MIOCKOCTHIO,
napajyIeIbHOMN MIOCKOCTH OCHOBAHUS

39, Yceuénnslii konyc. M300paxkeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

10, [Tnomaas GOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

41. JOKa3aTelIbCTBO U BBIUMCICHUE,
MIOCTPOEHUEM CEYEHUH HUINHAPA, KOHYyCa

4 [Ipuknanneie 3a7a4n, CBsI3aHHbBIE C

' HUTUHAPOM

Cdepa u map. [lepeceuenue cdepsl u

43, napa c miaockocTero. Kacanue mapa u
cdepsl TUNIOCKOCThIO. By u nzobpaxenme
niapa

aa. VYpasuenune chepsl. [Inomans chepsl u eé
yacTei

45, Cummetpust chepsl U mapa




CrepeomeTrpuueckue 3a1a4 Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,

6 CBsI3aHHBIE CO CEpolt U 1apom,
MOCTPOCHUEM UX CEYEHMI MIIOCKOCTHIO
47 IIpukitagHble 3a1a4u, CBSI3aHHBIE CO
' chepoii 1 mapom
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
48. BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIC
noao0us
49, Paznuunbie KOMOMHALIMY TEIN BpallleHUs U
MHOTOTPaHHUKOB
50 3anaun o reme "Tena ¥ MOBEPXHOCTH
' BparieHus"
51 Kontponshas padora "Tena u
' TIOBEPXHOCTH BpamieHus"
- O06bEM munuHapa. Teopema 06 00bEME
IPSIMOTO LUJIMH]IpA
53 Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO
' onpeaenéuHoro uurerpaita. O0bpEM KoHyca
" ITnomraau 0OKOBOI U TOTHON
MIOBEPXHOCTH KOHYCa
- CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHbIE C
BbIUMCIIEHHEM 00bEMOB IIMIIMHPA, KOHYCA
O0BEM mapa 1 I1apoBOTO CEKTOPA.
Teopema 06 00béme tapa. [lnomans
56. cheprl. CTepeoMeTpudecKUe 3a/1a4u,

CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, ImapoBOro CErMeHTa U MIapoBOTO




CeKTopa

57.

[Tpuknagaeie 3agaun 1o Teme "O0BbEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM ITapa 1
tomanbio ceprr. COOTHOMICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TeN

58.

[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOIIAILH
MTOBEPXHOCTEU

59.

Kontponbnas padota "[lnomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

60.

JBwxenus npoctpancTBa. OTOOpaKeHHS.
JIBmxenus u paBeHCTBO puryp. O0mue
CBOMCTBA IBU)XCHUU

61.

Buabl n1BukeHMi: TapauieibHbIN IEPEHOC,
LEHTpAJIbHAsl CAMMETPHUS, 3epKajIbHas
CUMMETpPHUS, IOBOPOT BOKPYT MPSIMOMH

62.

[Ipeo6pazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

63.

[TpomexxyTouHas arrectanus B popme
KOHTPOJIbHOHM paboTsl 3a 2023-2024
y4eOHBIH roj

64.

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometrpun 10—-11 kmaccos,
CHUCTEMaTU3als 3HAHUH:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B




npocTpaHcTae”

65.

O6o06matomee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMAaTH3alys 3HaHUi: "BeKkTopsl B
npocTpaHcTae”

66.

O6o06maromee moBTopeHue 11 moHsITHI 1
MeTo10B Kypca reometrpun 10—-11 kmaccos,
cucreMaru3anus 3Hanuit: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

67.

HroroBast kKoHTpOIBHAs paboTa

68.

Ucropus pa3BUTHs CTEPEOMETPUH KAK
HAyKU U €€ pojib B PA3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

Artanacan JI.C., Byry3oB B.®. u ap. I'eomerpus. 10-11 kmacc. yueOHHMK Ui ydaIuxcs
o0meobpaszoBarenbHbIX opranuzanuii — M.: [IpocBemenue, 2020

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
AranacsH JI.C., byry3zoB B.®. u np. I'eomerpus. 10-11 xnacc. — M.: Ilpocsemenne, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

[Ipu peanuzanuu JaHHOM pabodeil MporpaMMbl HCHOJB3YIOTCS CIEAYIOUIHe LHU(pOBbIE
pecypcesl:

https://school.znanika.ru - DnekTpoHHas WKOJIa «3HAHUKAY,

https://www/ege.edu.ruc - OdunmanbHblii  UHGOPMALMOHHBIA  moptan  EauHOro
rOCY/IapCTBEHHOTO K3aMEHa,

https://statgrad.ru/ - Crarrpan, BIIP Cratrpapn,

https://infourok.ru - Mugoypok-Bexymmii oopazoBarenbHbii mopran Poccun,
https://ege.sdamgia.ru/ - O6pa3oBaTenbHBIN TOPTAT IS TOATOTOBKH K SK3aMEHaM,
www.fipi.ru/ — denepanbHBIii HHCTUTYT MEAATOTMYECKUX M3MEPEHHI /IIEMOBEPCUU TECTOB
ETD uTHA,

http://ps.1september.ru/ - razera «IlepBoe ceHTAOps»,

https://www.uchportal.ru/ - Yuurenbckuii moprai.

https://uchi.ru/- uaTepakTHBHAs 0Opa3oBaTeIbHAS OHNIANH-TUIATGOopMa
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