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HOACHUTEJBHASA 3AIINCKA

["'eoMeTpus sBIACTCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEr0 00IIEro
oOpa3oBaHus, Tak Kak oOO€CIeYMBAECT BO3MOXHOCTh W3YUYECHHUS JUCHUILIUH
€CTEeCTBEHHO-HAYYHOW HAMpPaBICHHOCTH W MPEAMETOB TYMaHUTAPHOTO IIMKIIA.
[TockoJbKyY JJOTHUECKOE MBIIIIIEHHE, (GOPMUPYEMOE MPU N3YUESHUH 00YUJarOITUMUCS
MOHATUMHBIX OCHOB TE€OMETPUM, TPHU JI0KA3aTEIbCTBE TEOPEM U TOCTPOCHUU
LETIOYKH JIOTUYECKUX YTBEPKACHUHN IIPU PEIICHUN T€OMETPUUYECKUX 3a7a4, YMEHHE
BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS TMPH
pelIeHnt 3a7a4 €CTECTBEHHO-HayYHOTO I1IUKJIa, B YaCTHOCTH (PU3MYECKUX 3a]1ay.

[lens ocBOeHUS ITporpaMmMbl yueOHOTo Kypca «I'eomMeTpus» Ha yriyOoJIEéHHOM
YPOBHE — pa3BUTHE UHAUBUYATBHBIX CIIOCOOHOCTEN 00YUaIOIINXCS IPU U3YUCHUHN
reOMETPUHU, KaK COCTaBIAIOUIEH mpenaMeTHou obOmactu «Marematuka U
uH(dopMaTHKay depe3 00ecrieueHre BO3MOKHOCTH MPHOOPETCHUS M UCTIOIb30BaHUS
OoJiee TIIyOOKHUX IeOMETPHUUYCCKUX 3HAHUM U JACHCTBUM, ClIEIU(PUIHBIX T€OMETPUH,
Y HEOOXOAUMBIX JJI YCIEUTHOTO Ipo(hecCHOHaIbHOro 00pa30BaHMusl, CBI3aHHOIO C
HCIIOJIb30BAaHUEM MAaTEMaTHKHU.

[IpuopuTeTHBIMU 3aayaMUd Kypca TE€OMETpPUU Ha YTIyOJIEHHOM YpPOBHE,
PACIIUPSIONIMMU U YCUIUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciMpeHue MpeICcTaBiIeHUs O TeOMETPUU KaK YacTH MUPOBOM KYJIbTYPhI U
dbopMupOBaHHE OCO3HAHKS B3aUMOCBSI3U T€OMETPUH C OKPYKAFOIITUM MHPOM;

dbopMupoBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIMX MaTEeMaTUYECKUX MOJEIIX, MO3BOJISIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIC SBJICHUS OKPY>KAIOIIEro MUpPa, 3HAaHUE MOHATUMHOTO arlrapara 1o pasaeiny
«CrepeoMeTpus» yueOHOro Kypca reOMeTpHUH;

dhopmMupoBaHUe YMEHUS BJIAJICTh OCHOBHBIMU MTOHSTUSIMHU 0
MPOCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE WX TPUMEHSITh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHUS PacllO3HABaTh HA YEPTEKAX, MOJIEISIX U B PeaTbHOM
MHpE MHOTOTPaHHUKH W TeJla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKUE
MOJICIIH;

dbopMUpOBaHHE MMOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYCCKOTO ITOCTPOCHHMS
MaTeMaTHYSCKUX TCOpHui, (OPMUPOBAHHWE MOHMMAHUS POJHM AKCHUOMATHKH TIPH
MIPOBEICHUHN PACCYKICHUN;

dbopMupoBaHUE YMEHHS BJIQJIeTh METOJIaMH J0Ka3aTeJIbCTB W aJTOPUTMOB
pelieHust, YMeHHs UX MPUMEHSTh, TPOBOJAUTH J0Ka3aTeIbHBIC PACCYKICHUS B XOJIE
pelieHusi CTepeoMeTpUUYECKUX 3a7ad U 3aJad C MPAKTUUYECKUM COJCp’KaHHEM,
dbopMHupOBaHUE TPENCTABICHUS O HEOOXOAUMOCTH JOKA3aTeNIbCTB IMPHU



000CHOBaHMY MaTEMaTUYECKHUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEACHHUH
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE HHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yYaronuxcsl, NO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILJICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHU:
YMEHHUSl Paclo3HaBaTh TMPOSIBICHUS TE€OMETPUUYECKHX MOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX CUTYyallUsX U NPU U3YyYEHUU APYTHX
y4eOHBIX MPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJIEIEH,
MHTEPIPETALNH [TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «I'eomeTpus» B
10-11 knaccax siBasitoTcst: «IIpsiMble U TNIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenusi», «BekTopel ©  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpebGoBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIEpP>KATEJIbHBIM JIMHUAM Yy4e€OHOro Kypca, a
(opMupoBaHHE  JIOTUYECKUX YMEHUH  pachpenensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojaM oOyuenus. Coaepxanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraMm ocBoeHHs DenepanbHOl padoueii
MpOrpamMMbl, pacHpeneN€HHbIM MO TrojJaM OOYYEeHHUs, CTPYKTYPUPOBAHO TaKHUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamianucb HEOAHOKPAaTHO. OTO TMO3BOJIIET OpraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMH MMOHATHSIMHU U HaBBIKAMU ITOCJIEI0BATEIBHO U IIOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACIIUPSS U yrayOmsis
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHUIO TEOMETPHUH Ha YIIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychnoBus i auddepeHnmanud  oOy4eHHUs, TMOCTPOCHUS
UHAVMBUIYAJbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeUuTh YIIyOnEHHOE
U3Y4YEHHE r€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeaMera «MaremaTukay;

HNOJIFOTOBUTH OOYYAlOUIMXCA K MPOJOJDKCHHIO H3YyUEHUS MaTEeMaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wusydenue yuebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezenwo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue mpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECH,
NapajuleJbHble W CKpEIIMBAIOIIMECS IMpsAMble. lIpuU3Haku CKpemuyBarOmMXCcs
npsMbIX. [lapaninenbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSAMBIX, aPAJUIETBHOCTD MPSIMOU
u 1uiockocTu. [lapannenbHoe M IEHTpalbHOE MNPOEKTUPOBAHUE, H300paKeHHUE
¢uryp. OcHOBHbIE CBOWCTBa MapajlieIbHOIO NpoeKTUpoBaHud. 3o00paxkenue
Guryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEKy NMPSAMBIMH B MPOCTpPAHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBOKCTBA IapaJuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH. TETpadJp, MapajlieenuIe,
MTOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIIEHINKYJISPHBIE MPSMbIE B
MIPOCTPAHCTBE, NPSMBIE NapajUIeIbHbIE W TNEPNEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
IleprieHIMKYIJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM 10 TNTOCKOCTH, MPOEKILUs (PUTYphI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOcTel. Teopema o Tpéx
NIEPIECHINKYJIAPAX.

Yrael B IPOCTPAHCTBE: YroJl MEXIAy MPSMOW U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JMHEWHBIM YroJl ABYI'PAHHOTO yriyia. TpEXrpaHHbIA U MHOTOI'DaHHBIE YTJIBL.
CBoiicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTO yria. CBONCTBA IJIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB JUUI TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: Nn-yrosipHas
npu3Ma, IpsiMasi 1 HaKJIOHHAasl TPU3Mbl, OOKOBas U MOJHAS NOBEPXHOCTh MPU3MBI.
[Tapamtenenurnen, MpssMOYTOJIbHBIN MApAILICIICIUIIE U €ro cBOMCTBa. Kparuaimue
MyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema OJiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupamMuia, IpaBUIbHAS U yCEUEHHAS
nupamubl. CBolicTBa péOep W OOKOBBIX TpaHeld NPaBUIBHOW IHUPaAMMUJIBI.
[IpaBuiibHBIE MHOTOTPAHHUKU: NPABUJIbHAS [IPU3MA U MPaBUJIbHAS IUPAMHUJA,



MpaBUJIbHAS TPEYTOJIbHAS TMPAMUJIA ¥ IPABUIIBHBIN TETPAdIp, Ky0. [Ipenacrarnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3p, JOAECKA3AP U UKOCABP.

Beruncienre 93J€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHANH, YTJIbL
[Inomans OOKOBOW IMOBEPXHOCTH M IIOJHOW IOBEPXHOCTH MPSMOM HPHU3MBI,
IUIOIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3mbl. [Lnomanb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHON MUpaMuibl, Teopema o
IUIOIIAIN YCEUYEHHOU MTUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. IJIEMEHTHl CUMMETPUM  MPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsi B TMPABUIBHOM MHOTOTPAHHHUKE: CUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBUIbHBIX NPU3M, CHUMMETPHUS IPABHIBHOU
MAPaAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJECBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOpPAMU: CII0KEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPa HA YHUCIIO.
[TonsTre KOMIUIaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. TeopemMa O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXKIY KOOpJIMHATAMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTroa MexAy BekTopamu. CKaIsIpHOE MpPOU3BEACHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[MonsiTust: UMIMHApPUYECKAas TIOBEPXHOCTh, KOHHYECKas MOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, oOpa3yromue noBepxHocTeil. Tenma BparieHus:
HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzanmHoe pacnonioxkeHnue cdepsl
M TUTOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M300pakeHne Ten BpalleHus Ha
miockocTu. Pa3BépTka nunnnapa u konyca. CummeTpusi cepsl U 1mapa.

O6béM. OcHoBHBIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO Mapajienenunena u ciaeactBus u3 He€. OOBEM mpsiMoil U
HAKJIOHHOM NpU3MBbI, HWIMHJpA, MUpaMUabl U KoHyca. O0bEM mIapa U I1apoBOro
CETMEHTA.

KomOuHanmy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwiuHapa. Ilepeceuenne chepsl u 1mmapa ¢
mwiockocTeio. Kacanme mapa u cdepbl miaockocteio. [loHsiTHE MHOrOrpaHHHKa,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpalLlEHUsI.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIOMAAh chepsl U €€ JacTeu.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6usix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUA: CEYEHUs TUINHIpPA
(mapanienbHO ¥ TMEPHEHAUKYJISPHO OCH), CE€UeHUs KOHyca (mapajuieibHbie
OCHOBAHUIO U MIPOXOSIIME Yepe3 BEPIINHY), CEUCHUS IIapa, METObI TOCTPOCHUS
CEUCHMUI: METOJI CIEA0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepannn HaJ BEKTOpaMHA. BEKTOpHOE yMHOXKEHNE
BeKTOpoB. (CBoWCTBAa BEKTOPHOrO0 yMHOXeHHs. [IpsmoyronpHas cucrema
KOOpJIMHAT B TpocTtpaHcTBe. KoopauHatel BekTOpa. PasnoxkeHue BekTopa Mo
6a3ucy. KooparHaTHO-BEKTOPHBIN METO/T PU PEIICHUH T€OMETPUUECKHX 3a/1a4.

/IBHKeHNsI B IPOCTPAHCTBE

JBrxeHus: mpocTtpancTBa. OToOpakeHus. J[BuxkeHUsT U paBEeHCTBO (UTYD.
OO6mue cBoicTBa JBWXEHUWA. Buabpl ABMKEHHWI: TapauielbHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETPHUA, 3€pKaJbHas CUMMETPHUSA, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA, IPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3NHYHBIX CTPYKTYp, SBJICHUH, MPOIEIYP
rpaXJaHcKkoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI M JAPYroe),  yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C WUX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXITAHCKOMW MIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, PacCyKJIeHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) puznueckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTUYECKUE 3HAHUA B
MHTEpecax 3J0pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3udecKas aKTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIILHON JIESITEIHLHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TPYAy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pasnuuHbiM  chepaMm  TPOPECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOD
Oynymied mnpodeccu M pealn30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTHh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM0O0Opa30BaHUIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU TPAKTUYECKUX 3a]la4 MaTeMaTH4YeCKOM HAapaBlIeHHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIUSHUS
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHUE MPHUPOAHONU M COIMATbHOU
Cpelnbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpPUEHTAITUS
Ha TPUMCHEHHE MAaTeMaTHYEeCKUX 3HAHWN MJIs peIIeHus 3amad B 00JacTH
OKpYXalollled Cpefbl, TUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOI1IECTBEHHON MPAKTUKHU, IOHUMaHUE MaTEMAaTHYECKOMN
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, STAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL pa3BUTHUSI LIMBWIN3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEMaTUYECKOU
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIISITH TPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble jornueckue AefcTBMA:

BBISIBJIATH M XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNH MEXIYy TOHATUAMH, (HOPMYJIUPOBATH
OTpe/ICJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKAIIUH,
OCHOBaHMS JiJ1s1 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U BHIBOIBI,

BBIOMpPATh CMOCOO pelieHus y4eOHOM 3amadyn (CpaBHUBATh HECKOJBKO
BapUAHTOB pPEIlICHUsI, BRLIOUpATh HanboJee MOAXOIAIUN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiiCTBUSA:



UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIJTAHUPOBAHHBIA SKCIEPUMEHT, UCCIIEI0OBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENIOBAaHMsS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOJUMBIX JJi1 OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAIUIO PA3IUUHBIX BUJOB U POpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh MHGPOPMAIIMIO, TMPEACTABIATh €€ B Pa3iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMUPOBAThH CYXKJIEHUSI B COOTBETCTBUM C YCIOBUAMU U
IEJSIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BhIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THUCbMEHHBIX TEKCTax, JlaBaTh IIOACHEHUS 10 XOAYy PpEIIeHUs 3ajJayu,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MON TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJEH, HAalleJIEHHbIE Ha TTOMCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYUe W CXOACTBO TO3UIMN, B KOPPEKTHOU ¢opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/aud, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4E€TOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEeIieHus C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BIAJCTh HABBIKAMHM  IO3HABAaTEIIbHOM  pedieKkcur  KaKk  OCO3HAHUs
COBEpULIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTEMaTUYECKON 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JAEATEIbHOCTU, HAXOAUTh OLINOKY,
JaBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl MpHU pEIICHHH Y4yeOHBIX 3a/lady, MPUHUMATh 1€JIb COBMECTHOM
NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aAIlMI0 COBMECTHOU pabOThI, paclpenesiarh
BUJIBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT PaboThl, 0000IIAThH
MHEHUS HECKOJILKHUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX QopMax paboTsl (00CykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJHSITH CBOIO YaCTh PaOOTHI U KOOPJIMHUPOBATH
CBOU JICUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl, OLIECHUBATh KAYECTBO CBOETO BKJIA/IA
B OOmUHA TPOAYKT TIO KPUTEpUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca obyvaromuiics HayqYuTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TMOHITHSIMH CTEPEOMETPHH IIPH
pelleHny 3aja4 ¥ MPOBEACHUN MaTEMaTHUECKUX PacCy KICHUH;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA M3 HUX IMPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

e KIACCU(UIIMPOBATH B3aUMHOE DPACIIONIOKECHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX H TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMH C yrjamMH B
IPOCTPAHCTBE: MEXIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSAMOM U
IUIOCKOCTBIO;

e CBOOOIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(UIIMPOBATh  MHOTOTPAaHHUKH, BBIOMpAass  OCHOBAHUSA  JIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMM C  CEYEHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPAJIbHOE u OpTOTOHAJIBHOE
MPOSKTHPOBaHUE (PUTYP HA IIOCKOCTH, BRITOIHATH H300pakeHUsT GUTYp Ha
IJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJl C IPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb 1 TNIOCKOCTh CHMMETPUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJIHO OINEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0KA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOUIEHUW U
HAXO0XJICHUE TEOMETPUUECKUX BEJIMUMH, MPUMEHSISI U3BECTHBIC METO/IbI IIPU
pellIeHUH MaTeMAaTHYEeCKUX 3a7ad IMOBBIIIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTU;

e TMPUMEHATH MPOCTEUINIME TPOTPaMMHBIE CpEICTBA M  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJEKaTh, MNPe0oOpPa3OBBHIBATH M WHTEPHPETUPOBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTAaBICHHYI Ha
yepTexax U pUCYHKax;

e TMPHUMEHATH TMOJYYCHHBbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh U
aHaJIM3UPOBAaTh PEalbHbIE CUTyallMH, MPUMEHSATh U3YYEHHBIEC MOHSATHUS B
mpolecce TMOWCKa  PEeIIeHWs  MaTeMaTH4ecKdu  ChOPMYIUPOBAHHOU
npoOJieMbl, MOJEIUPOBATh pPEalbHbIC CUTYyallMd Ha S3bIKE T'E€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaKTUYECKHe 3a/layw,
CBSI3aHHBIC C HAX0XK/ICHUEM F€OMETPUUYECKUX BEJINYUH,;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4YacTu (PyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kyacca o0y4Jaronuicst HayuYuTCs:



CBOOOJHO OTEPUPOBATH IMOHATUSIMH, CBS3aHHBIMUA C IWIHHIAPUIECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIy4ECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILCHUS: IIUIMHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamieHus (LMHIMHAP, KOHyC, cdepa H IIap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpAILCHUSA,
O0OBEMBI U TUIONIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB W TENl BpAILCHUSA,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYII;

CBOOO/IHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOWHAIMSAMU Tell
BpalllCHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIUCAHHBIA B cdepy H
OmMCaHHBIA 0KOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpAILICHHS;

BBIYHCIIATH COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarb u3ydaeMmble (DUTYPHI, BBITIOJHATH (BBIHOCHBIE) ILJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (GuUrypax, MNPeICTaBICHHYIO Ha
yepTexax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;
peliaTh TeOMETPUUECKUE 3a/1a4M Ha BBIYUCIICHUE YTII0B MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUNA OT TOUKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a TPU PELICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBI)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOJTHATh M300paKEHUST MHOTOTPAHHUKOB W TEJI BpallleHUs MpH
MapajuIEIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, IPHU TTIOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TO100US;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB W TEJ BPAILCHUS: CEUCHUS LIWJIMHAPA
(mapajuienTbHO U NEPIEHIUKYIIPHO OCH), CEUCHUSI KOHYca (TapaielibHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHHMI: METOJ CJEI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYILEH MITOCKOCTH;



JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHATh TEOMETpUUECKHe (HaKThl IJIST PEIICHHS CTEPEOMETPUUCCKUX
3a/ay, MPEANOJaralolIMX HECKOJbKO IaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemaTrh 3aJadyd Ha JI0KA3aTEJbCTBO MATEMAaTHUYECKHX OTHOUICHUN W
HAXOXKJICHUE T€OMETPUUECKUX BEINYUNH;

MPUMEHSITh MPOrPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

NPUMEHSTH MOJTyYeHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AaHATTU3UPOBATH
U OIICHUBATh pEalbHbIC CUTYyallud, MNPUMEHITh W3YYCHHBIC MOHSATHUSA,
TEOpPEMBI, CBOMCTBAa B MPOILIECCE TOWCKA PEIICHUs] MaTEeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOIEMBbI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
S3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIENIU C UCTIOJIB30BaHUEM
r€OMETPUYECKUX TMOHSATUH M TEopeM, amrmapara anreOpbl, peliaTth
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB
Jr:[;-)n HaumMeHoBaHue pa3aeoB U TeM NPOrpamMMbl Beero Kontpoabnbie | IIpakTHueckune
padoThI padoThI

1 BBeneHue B crepeoMeTpuio 23 1
2 Bzanmnoe pacnonoskeHne npsMbIX B TPOCTPAHCTBE 6 1
3 [TapamienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8 1
4 [leprieHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE 25 1
5 Vsl U paccTossHUS 16 1
6 MHororpaHHUKu 7 1
7 BekTopsl B ipocTpaHcTBE 12 1
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3allUs 3HAHUH 5 1

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 2




11 KITACC

KosaunvecTBO 4acoB
Ne i/ HaumeHoBaHue pa3ieioB U TeM MPOTrPaMMbI Beero Konrpounubie | IlpakTnyeckune
padoTsbI padoTsbI

1 AHaUTHYECKass TE€OMETPUS 15 1
2 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALUS 3HAHUN 15 1
3 O06bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX TEI 1
6 JIBrokeHus 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3allUs 3HAHUT 14 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 7 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne n/m

Tema ypoka

Koaun4yecTBO 4acosB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOYKA, MPSMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBUiia H300paKCHUS Ha PUCYHKE
IUIOCKOCTH, MAPAIIICTbHBIX MPSMbIX
(OTpe3KoB), cepelMHbI OTpe3Ka

[TonsATHs: nepecekaroumecs MIOCKOCTH,
nepeceKarommecs npsmast U MiIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekaromyecs MI0CKOCTH,
nepeceKarommecs npsimasi 1 MioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOINUX 00BEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEZICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CrocoObl 3a1aHus
HPSIMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TNIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 UxX
pebpa. M3o0pakeHne epeceucHHsI
MOJIyYEeHHBIX IJIOCKOCTe!. PackpamuBanue
MIOCTPOSHHBIX CEUCHUM Pa3HbIMU [[BETAMU

11

N300pakeHne ceueHni mupaMuapl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 UxX
pé6pa. 3o0pakeHue nepecedeHust
MOJTyYEeHHBIX MJI0cKOoCcTel. PackpamnBanue
IMOCTPOCHHBIX CeueHU Pa3sHbIMU LIBETAMU

12

N300paxeHune cedeHnii nupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pé6pa. 300pakeHue nepecedeHust
MOJTyYEeHHBIX MJI0CKOCcTel. PackpamBanue
IMOCTPOCHHBIX CeueHni Pa3HbIMU LIBETAMU

13

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOAT Uepe3 ux
pé6pa. N3o0pakeHune nepeceueHust
MTOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
MTOCTPOECHHBIX CEYEHUN Pa3HBIMU IIBETAMU

14

Merton cneaoB ois MMOCTPOCHUMA CeueHMI




15

Merton ciaeaoB AJisl HOCTPOCHUS CEYEHUM.
CaolicTBa nepeceyeHui MpsMbIX U
IUIOCKOCTEN

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue cedeHuii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh I11aroB
MIOCTPOEHUS

18

[TocTpoenue cedeHuii B mupamuze, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3alHCh 111aroB
MMOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
ITOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPIIMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIBLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUHU




23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

Pabora Hag ommoOkamu. BzauMmuoe
PacrojIoKeHHUE MPSMBIX B TPOCTPAHCTBE.
CkpenuBatoruecs npsimeie. [Tpu3naku
CKPEIIUBAIOIIUXCS TPSIMBIX.
[TapamienbHbIe IPsIMbIC B IPOCTPAHCTBE

25

Teopema o cymiecTBoOBaHNU U
€IMHCTBEHHOCTH IPSIMON ITapauIeIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha JTaHHOU
npsimoi. JlemMMa o nepeceueHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsiMBIX. Teopema o
TpEX MapajuleabHbIX IPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoekTupoBanusi. M300pakenne pa3HbIx
¢uryp B napajuiesbHON NPOEKIUU

28

[enTpanbHas mpoekuus. YTou ¢
COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJ
MEX1y MPSMBIMU

29

3a1auun Ha 10Ka3aTeNbCTBO U
HCCIIeJOBAaHHE, CBA3aHHBIE C
pacIoNIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE
[IpoBepounas pabora.

30

PaGora Hag ommoOkamu. [ToHsTus:
MapajuIeIbHOCTD MPSMOM 1 TUIOCKOCTH B




npoctpancte. [Ipu3Hak mapannenbHOCTH
npsAMOi U riockocTu. CBoiicTBa
MapajuIeIbHOCTU MPSIMOU U TIIOCKOCTH

31

['eomeTpuueckue 3aa4u Ha BHIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTHIO MPSMBIX U IIJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHMI KyOa 1
napauienenumnena. CeoncTaa
napajuieNienuneaa u mpu3Mbl

34

[TapannensHele wiockocty. [pusnaku
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapaJuIeTbHOCTH U
CANMHCTBECHHOCTH IINIOCKOCTH, HpOXOI[SIHIGfI
yepes TOUKY, He PUHAUIEKAITYI0 JaHHOU
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSMBIX IIEPECEUCHUS
IIPYU [IEPECEUEHUH [IBYX I1apaJUIEIIBbHbBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y TapajlIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHNN NPSIMOM C




JBYMSI TapaJUIEIbHBIMU MIOCKOCTSIMH.
[IpoBepounas pabora

38

Pabota Hax ommbkamu. [loBTopenue:
tTeopema [ludaropa Ha TIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIBHAKA

40

CoiicTBa Ky0a ¥ IPSIMOYTOJIBHOTO
napajuiejenumena

41

Brruuciienue JUiH OTpE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapaJuIeIeIUIIe e

42

[lepneHIMKYIAPHOCTD MPSIMON U
mockocTH. [Ipusnak
NEPIEHIUKYISIPHOCTU IIPAMOH U
IJI0CKOCTH

43

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocTH. [Iprusnak
MEPIEHIUKYISIPHOCTH IIPSMOHN U
IJI0CKOCTH

44

Teopema o CylecTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHOMN K MITOCKOCTH

45

[ImockocTH 1 epneHUKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

46

[ImockocTH 1 IepneHUKYISIPHBIE UM
MPsIMBIE B MHOTOT'PaHHUKaX




47

[lepnieniuKynsip 1 HAKJIOHHAS.
[TocTpoenue nepreHuKysIpa U3 TOYKU Ha

PSIMYIO

48

[lepneHquKymsp ¥ HAKJIOHHAS.
[TocTpoeHnue neprneHuKyspa U3 TOUKU Ha

PSIMYIO

49

TeopeMma 0 TpEX MepPIEHIUKYIIPAX
(mpsimast 1 oOpaTHasi)

50

Teopema 0 TpEX MEpPIEHAUKYIIPAX
(npsimast u oOpaTHas)

o1

Yroa MCKAY CKPCHIMBAOIIINMHUCA
IMpsAMBIMHA

52

[Tonck nepneH uKyISIpHBIX IPSIMBIX C
IIOMOILBIO EPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHHE

54

[Toctpoenue ceuenunii kyoa, MpU3Msl,
MIPAaBUJILHON MUPAMUJIBI C TTOMOLIBIO
OpPTOTOHAJILHOM MPOEKINH

55

[Toctpoenue ceuenuii Kyoa, IpU3MBL,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO Iu10cKOocTH. ITnockoctn
CUMMETpUI B MHOTOI'PaHHUKAX

57

[Tpu3HaK nepneHAuKyISPHOCTH IPIMOM U
IJIOCKOCTH KakK CJIeJICTBUE CUMMETPUU




58

[IpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUM OT TOYKH 0 INIOCKOCTH

59

[IpaBuibHbIE MHOTOTpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU JI0 MIJIOCKOCTH

60

CriocoObI OIyCTUTH MEPIEHIUKYIISPHIL:
CUMMETpPHUS, CIABUI TOYKHU 110
MapajuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

Kontponbnas padota "B3anmHoe
PacCIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npocTtpaHcTae"

63

Pa6ora nax ommbkamu. [ToBTOpeHue: yroa
MCXKAY NpAMBIMHA Ha ITJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TpEyroJbHUKE, TeOpeMa KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIUBAIOIIUMUCA IPSAMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MKy MPAMBIMHA B MHOT'OT'paHHUKAX

66

JIByrpansblil yron. CBONCTBO TMHENHBIX
YTJIOB JBYTPAHHOTO yIia

67

[lepnenaukynspusie mockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISPHBIX TIOCKOCTEN

68

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeopemMa 0 IpsIMOn




IIepEeCEYEHUS IBYX IJIOCKOCTEN
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTONBHBIN TapaJIIEIECTHUIET; KYO;
M3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiefienuneaa

70

TeopeMa 0 quaroHanu IpsIMOYrOJIBHOIO
napajJiesienunesia u cieJCcTBUe U3 Heé

71

CrepeomeTpruecKue 1 MpUKIIa HbIC
3a71a4M, CBA3aHHbIEC CO B3aUMHBIM
PacIoa0KEHUEM MPSIMBIX U INIOCKOCTH

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasuJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIUMUCS IPSIMBIMHU B
MIPOCTBIX CUTYaAIUSAX

74

PaccTosnue oT TOUKH A0 IIIIOCKOCTH,
pacCcTosIHuC OT HpﬁMOfI J0 IIIOCKOCTH

75

Beluncnenne paccToOssHUN MEXAY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIIEHINKYIAPHON IIIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yIJia

77

DneMeHThI CPEePUIECKON TeOMETPHH:
reo/Ie3MYeCKIe JTMHUU Ha 3emMiie




KonTponbras padota "Yribl u

78 \ 1
paccTosHus

79 Pabora Hazg ommbkamu. CucremMaTu3anus 1
3HaHUH "MHOTOrpaHHUK U €r0 3JIEMEHTHI"

80 [Tupamupa. Bunel nupamua. [IpaBuibHas 1
nupamuzia

81 [Ipusma. [IpsAmast 1 HAKIOHHAS IPU3MBI. 1
[IpaBuibHas npu3Ma

82 [IpssmMoit napaienenunen, 1
MPSIMOYTOJIBHBIN Mapaieenuie, Kyo

83 Beinykibie MHOrorpanHuku. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBUIIbHBIE U TTOTYTTPABUIIHHBIE 1
MHOTOT'PaHHUKHU

85 KonTponbnas padora "MHororpanHuku" 1

86 Pabora Hax ommbOkamu. [TonsTue BekTOpa 1
Ha IJIOCKOCTH U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napannenenumnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxenne BexTopa 1mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUTOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1




Beluncnenue yria Mexxy BEKTOpaMH B

93 1
IIPOCTPAHCTBE

94 [Ipocreiimume 3a1auu ¢ BEKTOpaMu

95 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU

96 [Ipocreiimume 3a1auu ¢ BEKTOpaMu

97 KonrponsHas pabora o reme 1
[Ipocreiimme 3aa4un ¢ BEKTOpaMHU

98 Pabora Hag OI_HI/I6KaMI/I.00606H.IeHI/Ie Hu 1
CUCTEMAaTH3aIHs 3HAHHUIA

99 O00011IeHrE U CUCTEMATU3AIHS 3HAHUI

100 HroroBast KOHTpOJIbHAS paboTa

101 Pabora Hag OI_HI/I6KaMI/I.00606H.IeHI/Ie " 1
CUCTEMAaTH3aIHsI 3HAHHMH.

102 O00011IeHE U CUCTEMATU3AIHAS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KITACC

Koaun4yecTBO 4acos

Ne i/m Tema ypoxa B KouTposabHbIe IpakTuyeckue
cero
padoTshI padoTsbI

1 [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1
Ha TUIOCKOCTH U B MPOCTpaHCTBE"

5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue temsel "Briuncnenue yria 1
MEX/y BEKTOpaMHU B IpocTpaHcTBe"
[ToBTOpeHue Tembl "Y paBHEHUE TIPSIMOA

4 ’ 1
IPOXOJIIel yepe3 1Be TOUKU"

5 YpaBHEHME MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE

9 JInHeliHbIE HEPABEHCTBA, JINHENHOE 1
IPOrpaMMUPOBAHNE

10 AHaIUTHYECKHE METOBI pacdy€Ta yria 1
MEX1y MPSMBIMUA B MHOTOTPaHHHKaX

1 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXy MJIOCKOCTSIMU B MHOIOTPaHHUKAX

12 ®opmysa pacCTOSIHUS OT TOUKH 10 1

IIJIOCKOCTH B KOOpAMHATax




13

Haxoxaenne pacCTOSHUN OT TOYKHU 10
IIJIOCKOCTH B KyOe

14

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B MPABHIIBHON TUpaMuU/e

15

KonTtponpHas pabora "AHanuruieckas
reomerpus”

16

Pabora nag omubkamu. Ceyenus
MHOTOTPAaHHHUKOB: CTaHAPTHHIC
MHOTOTPaHHUKH

17

Ceuenuns MHOI'OI'PaHHHUKOB: MCTO/ CJIICIOB

18

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIE
IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEHN

19

HapanneanLIe MMPAMBIC U TINIOCKOCTH:
napajiCJIbHbIC CCUCHUA

20

[TapamienbHble IPSIMBIE U MIIIOCKOCTH:
pacy€T OTHOILIECHUI

21

HapanneanLIe MMpAMBIC U TIJIIOCKOCTH:
YIJIBI MEXKAY CKPCIIUBAOIIIUMHUCA
MMpAMBIMHA

22

[leprienAuKynApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
NPSIMBIX, CHMMETPHH MHOTOT'PaHHHKOB

23

[leprienaAuKyNApHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEepIeHIUKYIIpax




24

[leprieHquKyIApHBIE TPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKaX

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
TJI0MIA e, COOOpaKEHUS MOA00US

26

[ToBTOpEHUE: TIOMAIN
MHOTOYTOJIbHUKOB, (OPMYIIbI 15t
TIonIaiel, cooOpaskeHus o 100U

27

[ToBTrOpenue: momanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI 151
TIonIaiel, cooOpaskeHus o 100us

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHsI MOA00Hs

29

[Tnomany ceueHuit MHOTOTPAaHHUKOB:
TUTIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI 10 100ust

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31

Pabora Hag ommokamu. O0BEM Tea.
O06beM MpsIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 00 yIBOCHHH Ky0a, O KBaIpaType
Ky0a; 0 TPUCEKIIUHU yTiia




CTCpCOMCTpI/ILICCKI/IC 3aJa4u, CBA3aHHBIC C

33 00BEMOM MPSIMOYTOJILHOTO
napajuiejenumneaa
[Ipuknagabie 3a1a4u, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00BEMA MPSMOYTOJIBHOTO
napajuiejenuneaa

35 O0bEM IPSIMOH TIPU3MBI

36 CrepeoMeTpHUeCKUe 3a1a9H, CBI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB MPSIMON MTPU3MBI

37 [Tpuknagubie 3a1a41, CBSI3aHHBIE C
00BEMOM MPSMON MTPU3MBI
Boruncienue 00bEMOB TEII ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOM MPU3MBI
Brruncienue 00bEMOB TEN ¢ TOMOIIBIO

39 omnpenenéHHoro uHTerpana. O0bEM
MU PAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUpPaMUJ ¢ OOIIHM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJI ¢ OOIIHM YTIIOM

42 CrepeoMeTpHuuecKue 3a7auu, CBI3aHHBIE C
00BEMaMH HAKIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHe 3a]1a9H, CBI3aHHBIC C
00BEMaMH THpaMUIBI
[Ipuknanueie 3anaqn no Teme "O0BEMBI

44 Ten", CBA3aHHEIC ¢ 00HEMOM HAKIOHHOM

MIPU3MBI




[Mpuknanueie 3anaun o teme "OO0bEMBI

4 Ten", cBsI3aHHBIE C 00BEMOM MUPAMUJIBI

46 [Tpumenenue o0bEMOB. Beruncienue
paccTosTHUSA 10 TIOCKOCTH

47 KonTponpHas padota "O0béM
MHOTOTpaHHUKA"
PaGora nag ommbkamu. [{unuaapudeckas

48 MOBEPXHOCTh, 00pa3yroNue
UIMHIPUYECKOIN TOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Imomaap MOBEpXHOCTH LUAIUHIPA

50 Konunueckas moBepxHOCTb, 00pa3yromue
KOHHYECKOU IToBepXHOCTU. KOHYyC

51 CeueHue KOHYca MIOCKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKkue 3a1auu Ha

55 JIOKA3aTeJIbCTBO U BRIYMCIICHHE,
MOCTPOEHUEM CEYCHUH IMIIMH]IPA, KOHYCa
CrepeomMeTpruyeCKHE 3a/1a4l HA

56 JIOKA3aTeJIbCTBO U BRIYMCIICHHE,

MIOCTPOEHUEM CEUYECHHMI UIMHIpPA, KOHYyCa




57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

58

[Ipuknagneie 3a/1a4u, CBSI3aHHBIE C
HWIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cepsr
IUIOCKOCTBIO. By n n3o0paxenue mapa

61

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bu 1 n300paxenue mapa

62

Ypasaenwue chepsl. [Lmomans chepst u eé
yacreu

63

Cummetpus cdepsl U 1apa

64

CrepeomeTpuyieckue 3aaadu Ha
JI0KA3aTeNbCTBO U BBIUMCIICHHE,
CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOCHHUEM UX CEYCHHI TIIIOCKOCTHIO

65

CrepeomeTrpuyeckue 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIIEHUE,
CBsI3aHHBIE CO c(epoii U mapom,
MIOCTPOCHUEM MX CEYCHH TUIOCKOCTHIO

66

[IpuknanHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYHKHOCTH Ha MIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTaH/IapTHBIE
moaoous




68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHHUKOB

69

3agauu no Teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3anauu 1o TeMe "Terna u NOBEpPXHOCTU
BpaieHus"

71

KonTponbnas padota "Tena u
MOBEPXHOCTU BpalieHus"

72

Pa6Gora Hag ommmokamu. O0bEM
uHapa. TeopeMa 006 00bEMe IPSIMOTO
OWINHIPA

73

Boruncnenue 00bEMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bpém
KOHYycCa

74

[Tnomaan OOKOBOM M MOJIHOM
MMOBEPXHOCTH KOHYCA

75

CrepeoMeTpHuuecKre 3aJjauu, CBsI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IIUIMHIIPA,
KOHYca

76

[Ipuknanueie 3agaun 1o teme "O0bEMBI U
IJI0IaAu MOBEpXHOCTEN Ten"

77

OO0OBEM 1m1apa 1 MIaPOBOTO CEKTOPA.
Teopema 06 00bEMe mmiapa. [Tnomanp
cdepsl. CTepeoMeTpUUECKHe 3a1a4H,
CBSI3aHHBIC C BBIYHUCIICHHEM 00BEMOB
1Iapa, I1apoBOro CETMEHTA U IapOBOTO
ceKkTopa




78

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomanbio ceprr. COOTHONICHUS MEKITY
TUTONIAIIMUA TTOBEPXHOCTEH 1 00bEMaMu
IMONOOHBIX TEN

79

[TonoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0uu.
CrepeoMeTprYeCcKue 3a1a4M, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TE M IUIOIIAIEH
MMOBEPXHOCTEU

80

KoHnTtponbhas padota "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

81

PabGora Hag ommOkamu. [[BrokeHUs
npoctpancTBa. OToOpaxkeHus. JBrkeHus
U paBeHCTBO (uryp. O61mue cBoiicTa
JIBYKEHUH

82

Buae! n1BukeHnil: napaiebHbIN
MEPEHOC, IEHTPAIIbHAsI CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, HOBOPOT BOKPYT
IPSAMOi

83

[Ipeo6pazoBanust mogoowust. [Ipsimas u
chepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4u Ha IPUMCHCHUEC
JABHXXCHUA

85

Kontponbnas padota "BekTopsi B
npocTpaHcTae”

86

Pabora Hag ommbkamu . O6obmaroiee
noBTopeHue 11 moHATHI 1 METOIOB Kypca




reomerpun 10—11 knaccos,
cUCTEeMaTU3alus 3HAaHUN:
"ITapanienbHOCTb MPSIMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o6matomee noropeHue 11 mousaTuii n
METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlus 3HAHMIA:
"BexTops! B ipocTpaHcTBe"

88

O6o6matomee moropenue 11 mousaTuii u
MeT0/0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWI:
"BekTopsbl B mpocTpaHcTBe"

89

O6o6matomee noropeHue 11 mousaTuii u
MeTO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

O6o06matomiee noBropenne 11 nmoustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHU:
"O6bemM MHOTOIpaHHHUKA"

91

O6o6matomee noropenne 11 mousTuii n
MeTO/I0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o6matomee moropenne 11 mousaTuii u
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3allUs 3HAHUM:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93 HroroBast KOHTpOJIbHAs paboTa

94 PaGora Hag ommoOkamMu

[ToBTOpeHme, 06001ICHNE 1
cucTeMaTu3alus 3HaHui

95

Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
9% HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
97 HAyKU U €€ pojlb B pPa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Wcropus pa3BuTus CTEpeOMETPUH Kak
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIl

99

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

99




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Marematuka. ['eomerpus 10-11 knaccrr: yueb. qi1s obmeoOpa3oBar.
yupexaeHuii: 6a3oBeii 1 mpodui. yposuu / JI.C.AtanacsH, B.®.byTy308,

C.b.Kagommes u nip. - 22 uzn. - M.: [Ipocsemenue, 2013. - 255 ¢

METOINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA
®enepanpHas paboyas mporpamma CpeHero o01ero oopa3oBaHus IpeameTa
«Maremarukay yriryosneHHbslid ypoBeHb (11 10 - 11 kitaccoB 00pa3oBaTesibHbBIX

OpraHu3aIuin)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

KonctpykTop pabouux mporpamm https://workprogram.edsoo.ru/work-
programs/27730

POIII https://resh.edu.ru/

OI'AOY IO «Axanemust Munnpocsemenus Poccruny

OI'NC «Mos mKosa»

bubmmoreka Munnpocsenienus https://lesson.academy-content.myschool.edu.ru/
Mos mikona. bubnuoteka https://lib.myschool.edu.ru/market?filters

bubmmoteka mudposoro oopaszosarenbHoro koutenta https://apkpro.ru/bcok/






