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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»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOUMBIX ISl YCIEIIHOTO NPOPECCHOHATBHOIO
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, MO3HABATENIbHONM aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistorcsi:  «lIpssMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeaensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
IPOrPaMMBI, PacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHU30BaThb  OBJAJICHUE
T€OMETPUYECKUMH MOHATHSIMU ¥ HaBBIKaMHU TMOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHreM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUCCKUX TPEACTABICHU O0yYarOIINXCS, PACIIUPSISA U yTayOsss
e€, o0pa3ys MpPOYHbIC 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 «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gyaca B Henenmo), B 11 kitacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTl C COHANPABICHHBIMH CTOPOHAMU, yTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepneHAMKYJISIPHOCTD PSIMOM U IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBICE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuHss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAUKYISAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B IPOCTPAHCTBE: YroJl MEXAy INPSMOUW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrOrpaHHMKOB, pa3BEpTka MHoOrorpaHHuka. IIpm3ma: Nn-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. Ilupammpa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPaMUJla W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJIp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT 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. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MEkKIy Bekropamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3BépTka mumHapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM HPU3MBbI, IWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U apoBOTO
CerMeHTa.

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



OMHCAHHOTO OKOJO c¢epbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTteMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TIEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKHM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3ajla4, peUIeHUH, pacCy AeHU, BOCOPUUMYHUBOCTb
K MaTEMaTUYE€CKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeil mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W
caM0oOOpa30BaHMUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUU MTPAKTHUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAIbHO-PKOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHHE MPUPOAHOU M COIMAIbHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKpY>Karolllel cpefbl, MIAHUPOBAHUE TOCTYNKOB M OIEHKHM HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeJOBEHYECKON AesTeNbHOCTH, STanoB €€
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMBHIM3AIMU, OBJIAJICHUE SA3BIKOM
MaT€MaTUKM U MaTeMaTU4YeCKOW KYJIbTypOM KaK CpEJCTBOM IO3HAHUA MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBU/IYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
O0OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
oTpezieNieHus MOHATUH, YCTaHABIMBATD CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINHU,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U NPeoOpPa3oBBIBATh  CYXKICHHUS:
yTBEpIUTENIbHbIC U OTPULIATENbHbIEC, €IUHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSIX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUEHUN 110 aHAJIOTHH;

POBOJANUTH CAMOCTOSTEIBHO J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUMA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HaumOojee MOAXOMAUIMH ¢ y4éToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpPOBATH THIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOTO 00bEeKTa, SBJICHHUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOSITENTbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOJIONEHMS, HUCCJEJIOBAaHMs, OLIECHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
IPEJINOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJISATH J€(UUUTHI MH(POpPMALIUM, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;



BBIOMpaTh HH(POPMAIIMIO W3 HCTOYHUKOB Pa3JIMYHBIX THIIOB, aHAIM3HUPOBATH,
CUCTEMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIUIO PA3TUYHBIX BHUJIOB H
dbopm mpeacTaBICHUS;

CTPYKTYpPHUPOBaTh WH(OPMAIIHIO, TPEACTABIATh €€ B pPa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rPaUUICCKH;

OIICHUBATH HaJIEKHOCTD uHpOpMAITUN 1o CaMOCTOSITEIIEHO
c(OpMYJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YUeOHbIE Tl CTBHSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCHOBI/IHMI/I 51
IeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJIy PEIICHHS 3aadH,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTAaT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
HpO6HeMBI, pemaeMoﬁ 3ada4u, BbICKA3bIBATb HWACH, HALCJICHHBIC HaA IIOHMCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIIHUHA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa, HCCIIEA0OBaHNs,
IIPOEKTa, CaMOCTOSITCIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH NHTEJJIEKT:

BJIaJIcTh ~ HaBBbIKAMH  IIO3HABATEIBHOMW  peduieKcuM  KakK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJECTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJST TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTUYE€CKOM 3a4a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEUICHUM 3a7ayH,
BHOCHUThH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM, OOBSICHITH TPUIHHBI
JOCTIKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JIEITEIIbHOCTH, HAXOIUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ITEJIbHOCTD:



MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, NTPUHUMATh IIeIh COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOTHI, pacrpeneisTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYXAATh TPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHaMH KOMAHIbI, OIICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOCHCTBHSL.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konmy 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHITHSIMH CTEPEOMETPUU TMPH
pEIIeHNH 33a7a4 U TPOBEICHUN MaTEeMaTHIECKUX PACCYKICHUM;

e TPHUMEHATH AaKCHOMBI CTEPEOMETPUN U CIEACTBHSI U3 HUX MPHU PEHICHUH
reOMETPUUYECKUX 33/1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIIOJIIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEpPUPOBATH TOHATHUSMH, CBS3aHHBIMH C yIJaMH B
IIPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOIHO pacmoO3HAaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (TIpHU3Ma,
UpPaMHU/Ia, TPSIMOYTOJBHBIN MapajieNenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accu(uKaInuu;

e CBOOOAHO ONEpUPOBATh TOHATUSAMHU, CBA3AHHBIMU C  CEUCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieIbHOe, [ICHTPATbHOE u OpPTOTOHAIILHOE
IpOeKTHpOBaHUE (GUTYpP Ha IJIOCKOCTh, BBIMIOJHATH M300pakeHus (QUryp
HAa MJIOCKOCTH;

e CTPOUTH CEUYCHHS MHOTOTPAHHUKOB PA3NUYHBIMA METOJIaMH, BBITIOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OO0BEMHBIX (PUTYD:
BUJ] CBEpXY, COOKY, CHH3Y;

e BBIUHUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;



CBOOOJHO OMEPUPOBATH MOHATHUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
burypsr;

CBOOOJIHO OMNEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

BBIIIOJIHATH JIEWCTBHS Ha/l BEKTOPAMH;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOIIEHUHA U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

OPUMEHATHh NPOCTEUINME TNPOrpPaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a]1a4;
U3BJIEKaTh, MNpPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGOPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
YepTekKax U pUCYHKAX;

OPUMEHATh TMOJYYEHHbIE 3HAaHUS HAa NPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh U3YYCHHbIC MOHATUSA B
mpoliecce IMOMCKAa  pEelIeHUsT MaTreMaTU4ecKd  CcPOpMYIHMpPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYMH;

UMETh MpeCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U chepruyecKo TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

OMEpUPOBAThH MOHATUSMH, CBSI3aHHBIMU C TEJIAMH BPAILlEHUS: [HUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (LUUIUHAP, KOHyC, cdepa u 1map) H
O0OBACHSTH CIIOCOOBI MOTYYEHUS TEJ BPAILECHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIUUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaICHUS,
00BEMBI M TUIOMIAIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpPMYIT;

CBOOOJIHO OIEpUPOBATh MOHITUSMHU, CBSI3aHHBIMU C KOMOWHAIUSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U



OMMCaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IMOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO0 Ha
yepTexax U pucCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPAlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT;
peuaTh reoOMeTpUUECKUE 3aJa4 Ha BBIYMCICHUE YTII0B MEXY MPSIMbIMU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNH OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHUH;
CBOOOJHO OMEpPUpPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBINIOJIHATh HM300paK€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
[IapajuIeIbHOM  IEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKAIBHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, TpeoOdpa30BaHus 0100,
CTPOUTH CEUYEHUS] MHOTOI'PAHHUKOB M TEJl BpPALIECHUS: CEUCHHUS IWIMHJIpA
(mapasuieNnbHO U MEePIEeHIUKYISIPHO OCH), CeYEHUsl KOHYca (MapauiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUECHHUS 11apa;
UCIIONIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;
JTIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh TeoMeTpuueckre (akTbl JJIsl PEIICHHUS] CTEPEOMETPUUYECKUX
3aja4, MPEANOJaralluX HECKOJbKO IIAaroB PpEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pemiath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXKJEHUE T€OMETPUUECKUX BEJIMYUNH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAILIMOHHbIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUUECKHX 3aj1ay;

OPUMEHATh  TOJy4YeHHbIE  3HAHUS  HAa  MPAKTUKe:  CPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH peajibHbIE CUTYAIIMH, IPUMEHITh U3YyUEHHBIC
NOHATHUS, TEOPEMBbI, CBOWCTBA B IpollecCe€ IMOUCKA  PEHICHUs
MaTeMaTuyecku  C(HOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
pealibHble CHUTyallMl Ha S3bIKE T'€OMETPHH, HCCIEN0BaTh MOCTPOCHHBIE



MOJEIM C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHH U TEOpEM,
anmapata anreOppl, pemaTrh MNpPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMerputo 23 1
5 B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) IPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl U paccTosTHUS 16 1
MHororpaHHuKH 7 1
BexkTops! B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




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 15 1
5 [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBujia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIepeCceKaroINecs IMpsiMasi v MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTE. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI




15

Meroa cnefoB Asisi MOCTPOEHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHni psIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLUOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIX B
npocTpancTBe. CKpeluBaromuecs
npsmblie. [Ipu3Haky ckpermuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSIMOMU, MIPOXOAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX HpsAMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanensHOE TPOESKTUPOBAHHE.
OcCHOBHBIE CBOMCTBA MapaICIbHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B mapayuieaIbHON MPOEKIIMN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD IPSAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajjiejcnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeTbHOCTH JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUECHUS
IIPU NEPECEUEHUH JBYX MapauleIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOIT ¢
ABYMs MTapajIeIbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefenumneaa

41

Brruncnenue IiH OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPIMOM U
IIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K INIOCKOCTH

45

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyNsIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.




ITocTpoeHue nepneHuKyispa U3 TOUKU Ha
HPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepreHauKyaspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU
[Touck neprneHNuKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJibHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

o4 [IPaBUJIILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPHU B MHOTOTPAaHHHUKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 Croco0ObI OMyCTUTH MEPIICHIUKYISPBI:




CUMMCTpUA, CABUT TOYKHU 110
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJI0CKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOI'OTPaHHUKAX

66

JByrpanHubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IEPECEUCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

[IpssMoyTonbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AHMAaroHaIN NPSMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuuecKre U NpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXY CKPELIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npuzma

82 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure], Kyo

83 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBuiIbHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHOrorpaHHUKHT" 1

86 [TonsiTHe BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuiio mapannenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
MJI0CKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPO'PAMME
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTbI padoThI
pecypcebl
1 [ToBTOpenue TeMbl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MMPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1
IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue TemMbl "Beruucienue yria 1
MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, 1
MPOXOSIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHUE MJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX
€KTOPHOE MPOU3BECHHUE
7 B 1
JInHelHbIE HEPABEHCTBA, JIMHEHHOE




IIPOrpaMMUpPOBaHHE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE

o MIPOrpPaMMUPOBAHHE

10 AHanuThyeckre METOIbl pacuéTa yria
MEXIy NPSIMbIMH B MHOT'OTPaHHHUKaX

1 AHaJIUTUYECKHE METO/IbI pacuéTa yria
MEXTY TUIOCKOCTSIMH B MHOTOTpaHHUKAX

12 dopmysa pacCTOSIHUS OT TOUKH J10
IJIOCKOCTH B KOOPJAWHATAX

13 HaxoxneHnne paccTostHul OT TOUKHU 10
TIJIOCKOCTH B KyOe

14 Haxoxaenne paccTosHUI OT TOYKHU 10
IJIOCKOCTH B TIPAaBUILHON MTUPAMHUJIC

15 KontponbHas pabota "AHamuTuyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHMsi MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 MIJIOCKOCTH, TIEPEeCEUCHUS TIPSMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CeUCHUS

20 [TapanmnensHbie PSAMBIC U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMUCS

MpsAMbIMHA




22

IlepnieHIuKyNsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB

23

IlepneHIUKyNsSIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
HEPICHIUKYIIApax

24

IlepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [IIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Ioaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IA N, COOOPaKEHUSI TIOTOOMS

27

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IA N, COOOPaKEHUSI TIOT00MS

28

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TOBEPXHOCTEHN, pa3pe3anus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"




O06BeM Tena. O0BeM MPSIMOYTOIBHOTO

31 napauiesienumnesa

39 3anaun 00 yABOCHHUH Ky0a, O KBaJparype
Ky0a; 0 TPUCEKIIUH yTia
CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIC C

33 00BEMOM TIPSIMOYTOJIBHOTO
napauiesienumnesa
[TpuknaaHble 33129, CBSI3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napauiesienumnesa

35 O0BEM npsIMOI TIPU3MBI

36 CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHEM 00BEMOB TIPSIMOIA TTPU3MBI

37 [TpuknaaHble 3aa4u, CBI3aHHbIE C
00BEMOM TIPSAMO TIPU3MBI
Brruuciienne 06EMOB Tell C TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOH IPU3MBbI
Brrauciienne 00EMOB Tell C TOMOIIIBIO

39 ornpenenéHHoro uHTerpana. O0bEM
TUPaMUJIbI

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

a1 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLITUM YTIIOM

42 CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC C




o0BEMaMU TUPaAMUIBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue
PACCTOSIHUS JI0 TNTIOCKOCTH

47 KonrponsHas padora "O0béM
MHOrOrpaHHuka"
[unuaaprdeckast TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPUIECKOM
MMOBEPXHOCTH

49 Munuuap. [Ipsamoi KpyroBoi HUIUHAP.
[Tnomane MOBEPXHOCTH TUITUHIPA

50 Konundeckast TOBepXHOCTh, 00pa3yroIiue
KOHMYeCKoM noeepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapajuieIbHOMN TUIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,

MIOCTPOCHHUEM CEUECHUN LUIMH]pPA, KOHYCa




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
MOCTPOSHUEM CEUSHHH MWINHAPA, KOHYCa

S7

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
IAJTUHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

61

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepst u e
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeIbCTBO U BBIYMCIICHHE,
CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

65

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

66

[TpuknagHbIe 3a7a9M, CBSI3aHHBIEC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,




BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
nmoxoous

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

68 MHOTOTPaHHUKOB

69 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaiieHus"

20 3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

7 KonrponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

79 0O6beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHIPA
Brrunciienue 00bEMOB T C TOMOIIBIO

73 ornpenenéHHoro uHTerpana. O0bpEM
KOHYyca

74 IInomanu 60KOBOM ¥ MOIHOI
MMOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC C

75 BBIYMCIICHHEM 00BEMOB IIUITUHIPA,
KOHYca

76 [Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJI0IaAu TOBEpXHOCTEN Ten"
OO0BEM 1Iapa ¥ mapoBOTO CEKTOPa.
Teopema 06 00béme mapa. [lnomans

77 cdepsl. CTepeomMeTprudecKue 3a1auu,

CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
1rapa, IrapoBoro CerMeHTa M MIapoBOTO
CEKTOpa




78

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
momaabio chepbl. COOTHOIICHUS MEXKITY
TJIOIIAISIMU TTOBEPXHOCTEH U 00bEMaMu
MMOIOOHBIX Te

79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTponbnas padota "[1nomamau
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

JIBrokeHust mpocTpancTBa. OTOOpaskeHUSI.
JIBv>keHust U paBeHCTBO Guryp. Oomime
CBOKCTBA JBUKECHUI

82

Buael nBukeHnil: napamienbHbII
MEePEHOC, IEHTPAJIbHASL CUMMETPUS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAIMOI

83

[IpeobpazoBanus noxoowus. [Ipsmas u
chepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3a1a41 Ha ITPUMCHCHUC
JABHKCHU S

85

KonTpomnpHas padota "BekTopsl B
npocrpaHcrae”

86

O6o6maromee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHUMH:




"IlapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHHUHN:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"BexTopsl B mpocTpaHcTee”

89

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUs 3HAHUN:
"O6beM MHOTOrpaHHuKa"

91

O6o6maromee moBTopenue 11 moHsTHit 1
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMATH3aIHs 3HAHMIA:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

92

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJaCcCOB, CUCTEMATH3aIlHs 3HAHMIA:
"ITnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

HroroBast koHTpOIBHAS paboTa




94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopust pa3BUTHS CTEPEOMETPUH KaK




HAaYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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