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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEr0o
oOpa3oBaHMs, TaKk KaK OO0ECIeYrMBAaEeT BO3MOKHOCTb HW3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[TockonpKy TOTMYECKOE MBILUICHHE, (POPMHUPYEMOE MPU U3yUYEHUU 00YUarOIIUMHUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIEITOYKY JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPrarb T'MIOTE3bl HENOCPEICTBEHHO HCIOJIB3YKOTCA IIPHU
pellleHnH 3a]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOLUXCs IPU U3YYEHUN
reOMETPUH, KaK COCTaBJSIONICH TmpeaMeTHod oOnacth «Marematuka U
uHpOpMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BAHUS
0osee ri1yOOKMX reOMETPUYECKUX 3HAHUM U IeUCTBUMN, CrIeU(UIHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaNIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKH.

[TpuoputeTHbIMM 3a7adyaMu Kypca T€OMETPUM Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclMpeHue NMpeaCcTaBlIeHUusl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBAaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJIIIOLIMX ONMUCBHIBATH M HM3ydaTb
pa3HbIE SABJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dbopMupOBaHKE YMEHHUs paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUpPE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUYECKUE
MOJCIIN;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHUE MOHMMAHHUS POJU AKCUOMATHKH MpU
IIPOBEJICHUH PACCYKICHUN;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEJIBHBIC PACCYKACHUS B XOC
pelmeHnss CTepEeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEpKAHUEM,
dopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUA M POJTH AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3yYEHUIO T€OMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistorcsi:  «lIpssMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J[BM)KEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEIbHbIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyudenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueii
IPOrPaMMBbI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU ¥ HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
cOOJTI0/IEHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPUYCCKUX TPEACTABICHUN OO0yYArOIIMXCS, PACIIUPSISA U yTITyOJss
e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISICT:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPIMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIECHHBIMH CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPAHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TeTpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHU.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MApPAJUICIbHBIE WM NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MMPOEKIHUs (PUTyphl HA TUIOCKOCTb. IlepreHuKynsapHOCTh
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEM. Teopema o TpEX
IIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTO yriia. CBOMCTBA INIOCKUX U ABYTPAaHHBIX
YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIUIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: Nn-yronbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IIPU3MBI.
[Tapaienenune 1, NpsMOYTOJIbHBIN NapaJJICTIEIUNE] U €T0 cBoiicTBa. KpaTuaiiiiue
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronbpHast nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHed MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: NpaBWJIbHAs NpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMpaMUIa U MPABUIILHBIN TETpadip, KyO. [IpencraBienue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJICKASIP U UKOCASIP.

Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMArOHAIM, YTJIbL.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH MNPSIMOM TPU3MBI,
TJI0IIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSMOM pu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJTOIIAJI YCEUEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpUS NPaBUIBbHOU
MMAPAMUIBI.

BekTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOWMCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUTIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOKECHUHM BEKTOpA IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaumnatel BekTopa. CBsI3b MEXKIYy KOOpPJIMHATAMHU BEKTOpA U
KOOpJIMHATAMHM TOYEK. YTOJ MeXay Bekropamu. CKalasipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesia Bpalenus

[ToHsiTHSI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yrolide TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas MIIOCKOCTh K cepe. M300paxkenue Ten BpalleHus Ha
wiockocTH. Pa3BépTka nunmHapa u konyca. CummeTpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCcTBa 00BEMOB Teil. TeopemMa 00 o00béME
IpsIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, HWIMHIpPA, MUpaMUabl U KoHyca. O0bEM mapa U apoBOro
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanune mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH TMOBEPXHOCTEH
nonoOubix ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Permnenue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS [IMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 11apa, METOJIbI IOCTPOEHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cuctema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnokeHue BekTopa MO
6a3ucy. KoopanHaTHO-BEKTOPHBII METO/] IPU PELICHUU T€OMETPUUECKUX 3a/1au.

JABHKEeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OTtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHWH. BuIbl JIBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOT0 00IIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY U HACTOSIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOWYUBOIO Oy IylIEro;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PeryJisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON IEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWHN [JIs1 pemieHus 3amad B o0yactu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eITOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMAaTUKUW U MaTEMaTHYECKOMN
KYJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKM MaTEMaTHUYECKUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTIpe/IeTICHUS] TIOHSTHM, YCTAaHABIMBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, HCCIEAOBaHMS, OICHHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIUY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTAa, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICTh
crnocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJSl Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICKCTBUS C IPYTHUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pELIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYXKIECHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamuja, NpsMOyTOJIbHBIN Mapaieaenunes, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBITIOJTHSATH napajuiesbHOE, LEHTPAIbHOE " OpPTOrOHAIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BRIMOJIHATH H300pakeHus: Puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3MA,
nupamuzia), FeOMETPUYECKUX TeJ ¢ IPUMEHEHUuEM (HopmyJT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBL;

e CBOOOJHO OMNEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUWA U
HAaXO0XKJEHUE FEOMETPUYECKHUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI ITPU
pEelIeHUM MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha IMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJILHBIE CUTYALlMH, MPUMEHATh MU3yUYECHHbIC MOHSATUS B
Ipolecce TMOUCKAa pEeHIeHHs MaTeMaTH4eckd  cHopMyIHpOBaHHON
npoOsemMbl, MOJEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MpPaKTUYECKUe 3a/ayi,
CBSA3aHHBIE C HAX0XKJICHHEM F€OMETPUYECKHUX BEJINYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K kxonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(pepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALIECHUS,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAHHBIN 0K0JIO cepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOIl cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCICHUE YTIIOB MEXK1Y MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUS, METO]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalUH, MPUMEHATh H3YUYEHHBIE MOHATUA,
TEOPEMBI, CBOMCTBA B TMPOILECCE IMOHWCKA PEUICHUS MaTeMaTUYECKU
chopMyIUpOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, arrmapata anreOpbl, pemaTh
MPAKTUYECKNAE 33aJ1a4d, CBS3AaHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanme KoauuecTBO YacoB
n/ pa3aeiioB U TeM Bcer  KouTtpouabn IpakTuyeck  DJEKTPOHHbIE (HH(pPOBLIE) 00pazoBaTeIbHbIE PECYPChI
n NPOrpaMMel 0 ble padoThI ue padoThl
Bgenenue B https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=Imw5dc6gf25
1 23 1
CTEPEOMETPHUIO 25873266
Bzanmnuoe
pacmonoxeHue https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=Imw5e351yi9
2 6 1
MPSMBIX B 65232815
MPOCTPAHCTBE
[TapannenbHOCTD
MPSAMBIX U https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=Imwbeyxfel2
3 . 8
MJIOCKOCTEHU B 08153864
MPOCTPAHCTBE
[TepnienaukyasspHO
CTb MPSIMBIX U https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=Imwb5fojfvi44
4 . 25
MJOCKOCTEH B 5735645
MPOCTPAHCTBE
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-
Yrael u ; . .
S) 16 1 pryamyh-i-ploskostejb/ugly-v-prostranstve-profilnyy-
PacCToAHIA uroven?ysclid=Imw5i8nau5286487288
6 MHororpaHHuKH 7 1 https://resh.edu.ru/subject/lesson/6018/conspect/221549/
B .
7 CKTOPHL B 12 https://resh.edu.ru/subject/lesson/4758/conspect/21647/
MPOCTPAHCTBE
IIo ,
8 BTOpPEHHUE 5 5
00001IeHNE U
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https://interneturok.ru/subject/geometry/class/11?ysclid=Imw5me4atl54264
8476

[ToBTOpEHHUE,
0000111eHNE U
CHCTEeMaTH3aI]
WS 3HAHWUM

15 1

O0BéM
3 MHOTOTPaHHUK
a

17 1

https://resh.edu.ru/subject/lesson/5732/main/23387/?ysclid=Imw502qr9g11
6980021

Tena
BpaleHust

24 1

https://resh.edu.ru/subject/lesson/6300/conspect/22489/

ITmomaan
MOBEPXHOCTH
1 00BEMEI
KPYIJIBIX TEJ

https://resh.edu.ru/subject/lesson/4910/conspect/23237/

6 JIBroKeHUS

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

[ToBTOpEHHUE,
000011IeHHE 1
CHCTEMaTH3aIl
WS 3HAHWUM

17 2

OBLLIEE
KOJIMYECTBO

102 8
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YACOB I10
I[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

OcHoBHbIE TpaBUiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapajuiebHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpeOMETPUH: TOUKA, TpsAMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKECHUS HA PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIUHbI OTPE3Ka

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[MoHsTHSA: TIEpEceKaroIUuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOUINX 00BEKTOB

MHororpaHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0OHEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CrIocoOBI 3a1aHUs
HPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne CeUeHn MUpaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

11

N3o00pakeHne ceUeHn MIpaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pé6pa. N3obOpaxeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

12

N3o00pakeHne ceueHni MIpaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOJAT Yepe3 UX
p€bpa. M3o0pakeHue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

13

N3obpakenue ceueHuit mupamMusl, Kyoa
Y IIPU3MBI, KOTOPBIE IIPOXOIAT YEpE3 UX
p€bpa. M3o0pakeHue nepecedcHus




IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NoCTpOCHHBIX CEUECHHI
Pa3HBIMH LIBETAMU

14

Merton cieoB 1Sl HOCTPOEHUS CEUEHU I

15

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa epeceyeHuil MPSIMbIX U
IJIOCKOCTEHN

16

Merton cneaoB sl TOCTPOSHUS CEUCHUH.
CBolicTBa epeceyeHuil MPSIMbIX U
IJIOCKOCTEHN

17

[TocTpoenue ceuenwnii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenwuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenwnii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX qepTexcel‘i " 3aI1MCh 11aroB
MOCTPOCHUS




21

[ToBTOopenue nnanumerpun: Teopema o
IPOMOPLUUOHANIBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus pa3Burtus
IUTAHUMETPHUH U CTEPEOMETPUH

23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3Haku cKpenuBaomuxcs
npsimbIx. [lapaniensHblie npsiMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKAIEN Ha
JlaHHOM psiMOii. JIeMMa 0 nepeceueHnn
napajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTh Tpex mpsiMbIX. Teopema
0 TPEX MapajuIeNIbHBIX IPAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

27

[TapanmnenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. 300paxeHune pa3HbIx
¢uryp B mapayuieabHON MPOESKIUN




28

lentpanpHas mpoekuus. Yroi ¢
COHANpPaBJIEHHBIMU CTOPOHAMH. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
[apaJuIEIbHOCTH IPSIMOU U MIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BEIYHCIICHHE
Y J10Ka3aTeJIbCTBO, CBA3aHHBIE C
NapaJuIeIbHOCTHIO MPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE

32

[TocTpoeHne cedeHus, MPOXOIAIIETO
yepes JaHHY0 IPSIMYI0 Ha 4epTexe U
[apaJuIeIIbHOTO APYrou npsMon. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHs, TIPUMEHEHUE
JUTSI TIOCTPOCHUS ceueHUi Ky0ba u
napauenenunena. CBoicTea
napauicjicnmIicaa U mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TAHHON NJIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuieIbHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHUU JIBYX MMapaJIJIEIIbHBIX
IJIOCKOCTEN TpEeTher

37

CBolicTBa mapauieIbHBIX ITOCKOCTEH:
00 oTpe3Kax napasieNbHbIX MPSIMBIX,
3aKJIIOUEHHBIX MEKy MapalyIeIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYEHUH TIPSIMOI C
ABYMs TapaJUICIIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenwne: Teopema Iudaropa na
MJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOIBHOTO
napajuienenumnena

41

Boruncnenue niauH oTpe3KoB B KyOe u
IPSIMOYTOJIBHOM TapajuieenuIe e

42

[leprieHAMKYISAPHOCTH NPSAMOU U
mockoctu. [Ipusnax
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPAMOU U
mockoctu. [Ipusnax
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH

44 yepe3 TOUKY MPOCTPAHCTBA U
MNEPIEeHIUKYISIPHOM K MIIOCKOCTH

45 [TnockocTu U MepreHAUKYISIPHBIE M
psIMbIE B MHOTOTPAaHHHUKAX

46 [110cKOCTH U NepHEeHIUKYISIPHbIE UM
psIMbIE B MHOTOTPAaHHHUKAX
[leprieHquKyIslp ¥ HAKIOHHAS.

47 [TocTpoenue nepneHIuKyIsIpa U3 TOUKH
Ha MPAMYIO
[MepneHauKysp U HAKJIOHHAS.

48 [TocTpoenue nepneHIuKyIsIpa U3 TOUKH
Ha MPAMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIISPAX
(mpsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAUKyIsIpax
(npsimast u oOpaTHast)

51 Yron mexay CKpeluBarIuMUC
IPSIMBIMU
[Touck neprneHIuKyISPHBIX MPSIMBIX C

52 MOMOIIIBIO TIEPIICHINKYISIPHBIX
IJIOCKOCTEN

53 OpTOoroHanbHOE MPOCKTUPOBAHUE
[Toctpoenue cedenuit Kkyba, mpuU3MBbI,

54 MPaBUIILHON MUPAMHJIBI C TTIOMOIITBIO

OPTOTOHAJILHOW MPOEKIUU




55

[Toctpoenue ceuenuit Kkyba, mpuU3MBbI,
MPAaBUJIbHOM MUPaMUABI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0ckocTu. Ilnockoctn
CUMMETpUI B MHOTOTpaHHHUKAX

57

[Ipr3Hak nepneHIuKyJISIPHOCTH TPSIMOM
U MJIOCKOCTH KaK CICACTBUC CUMMCTPUU

58

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J10 INIOCKOCTH

60

Crioco0Ob!I OIyCTUTH MEPIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOYKH I10
napajuleIbHON IPSIMOU

61

CaBur 1o HenapasuieabHON TPSMOU,
W3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3aumnoe
PACIIOJIOKCHUC TTPAMBIX U IJIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEHUE: yrom Mex1y NpsMbIMUA HA
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYUCICHUS
yTia MeXIy MPSIMBIMU B
MHOTOTpaHHHKaX

66

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOI'O yria

67

[leprieH quKyISIpHBIE MIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYIISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOr
nepecedeHust IByX MiI0CKOCTei
NEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

69

[IpssMOyTONIBHBIN MapasuIeaenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuiesenumnena

70

TeopeMa 0 nuaroHanu NpsMOyIroJIbHOIO
napajuleJenuIe1a u CIeACTBUE U3 HEE

71

CrepeoMeTpHuuecKkre U MPUKIIaTHbIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEITUBAIONITUECS
psIMBIE, MMapajlieIbHbIC TUIOCKOCTH B
CTaHIAPTHBIX MHOTOIPaHHUKAX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX]ly CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUSAX




74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

75

Brruucnenue paccTosHUN MEXITY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPICHANKYIIAPHON
IIJIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEeHCTBA JIA
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAaHHOIO YIJIa

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KoHnTtponbnas padota "Yrib1 u
paccrostHus"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMEeHTHI"

80

[Mupamuaa. Buasl nupamua. [lpaBunsrHas
nupamua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.
[IpaBunbHasg npuzMa

82

[IpssmMoit napainenenunen,
pSAMOYTOJIBHBIN Mapasienenunes, Kyo

83

Beinykieie MHOTOrpannuku. Teopema
Ditnepa

84

Brinykiible MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTyPaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTtponpHas padora "MHuororpanHuku"




86 [MoHsiTHE BEKTOpa HA TNIOCKOCTH U B 1
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwuio napannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINUX B OAHOM 1
TUIOCKOCTH
92 CxkansipHO€ MPOU3BEICHHE 1
93 Brranciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimmue 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06o011eHne U cucTeMaTU3alus 3HAaHUN 1
99 O0001IeHre U cUCTEMATU3aLNs 3HAHUN 1
100 Hrorosast kKoHTpOJIbHASA paboTa 1
101 HroroBast koHTpOIBHAs paboTa 1
102 O06o01IeHre U cHCTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102
IMTPOIT'PAMME




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Konrtpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypchl
[ToBTOpenue Temol "KooparHaTel
1 BEKTOpa Ha MJIOCKOCTH H B 1
npocTpaHcTae”
5 [ToTOpenue Temol "CkansipHoe 1
MIPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, 1
IPOXOJsAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BektopHoe npoun3sBeneHme 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1
porpaMMupOBaHUE
10 HaJINTHYESCKHE METOIbI qéTa yIJI 1
AHnan €CKHE METO acyéra yria
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MIIOCKOCTSAMU B MHOTOT'paHHUKAX




dopMya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUi OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHulA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KontponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/]T
CIIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHBIE IUIOCKOCTH, IIEPECEUECHUS
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble TPSIMBIE U JIOCKOCTH:
napajujielbHble CEYEHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHMI
[TapannenbHble TIPSIMBIE U TJIOCKOCTH:

21 YTJIBI MEXK]TY CKPEIIUBAIOIIIUMHUCS
IPSIMBIMU
[lepnienquKynsipHBIC MIPSIMBIE U

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl

NEPHEHAUKYIISIPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOTOIPAHHUKOB




23

[lepneHuKyIspHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIIECHIUKYIIApax

24

[IepnieHauKyIIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PaHHHUKAX

25

[ToBTOpEHME: TIIOMIAAN
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
ionianel, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
TJI0IAJIeH, COOOpaKEHUSI IO I00MS

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI JJISI
IO e, COOOpaKEHUSI TTOI00MS

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLA Y TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napaiesenunea

32

3amaun 06 yaBOeHUHU Ky0a, O
KBaJpaType KyOa; 0 TPUCEKIIMH yTJia




33

CrepeomeTpuyecKkue 3aauu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaiesenunea

34

[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesienuIena

35

O0BEM TIPSIMO TIPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
MPU3MBI

37

[MpuknagHbie 3aa4K, CBSI3aHHBIC C
00BEMOM MPSIMOI TTPU3MBI

38

Boruncnenune 06bEMOB TeJl ¢ MOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
HAKJIOHHOM IPU3MBI

39

Brranciienne 00bEMOB TeII € TIOMOIIHIO
onpenenéHHoro uuaterpaiga. Oobém
TUPaMUJIBI

40

dopmyia 00bEMa MUPaMHIBL.
OtHomeHne 00eMOB MTUPAMH/ C
00IIKM yTIIOM

41

dopmyia 00bEMa MUPaMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
00IIKM yTIIOM

42

CrepeoMeTpHYecKHe 3a/1aul, CBI3aHHbIC
¢ 00bEMaMM HAKJIOHHOW TPU3MBbI

43

CrepeoMeTpHUECKHE 3a]]a91, CBA3aHHbBIC
¢ 00bEMaMU MUPaAMUTBI




[Ipuknanneie 3apauu o Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncnenue
pPaccTOsSHUA 10 TII0CKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
Hunuaapudeckasi MOBEPXHOCTD,

48 o0pa3yroniye HUINHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Inomane moBepXHOCTH LUIIMHpA

50 Konunyeckas moBepxHOCTh, 00pazyronme
KOHMYeCKOU noBepxHoctu. Konyc

51 CeueHue KOHyCa MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceu€nnslii konyc. M3o0paxenune
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JI0KAa3aTeNbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyCa




56

CrepeomeTrpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYyca

57

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

58

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
[UTHHIPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

61

[Tepeceuenwue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasuenune chepsrl. [Lnomans chepst u
e€ yacrei

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHUecKHe 3a1aul Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC CO c(hepoil U mapom,
TIOCTPOCHHEM HX CEUYCHHI TIOCKOCTHIO

65

CrepeoMeTpHUeCcKHe 3ajaul Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

66

[IpuknamHbIe 3a7a9u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHUE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00US

68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
¥ MHOTOTPAaHHHUKOB

69 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponsnas padora "Tena u
NOBEPXHOCTH BpaleHus"

79 O06BEM munuHapa. Teopema 06 00bEME
MPSIMOTO ITUJIMHAPA
Brrurcnenue 00bEMOB TEII ¢ ITOMOIIBIO

73 onpenenéHHoro uaterpaiga. Oobém
KOHYyCa

74 ITnomaau OOKOBOM U IIOIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprIeCcKue 3a/1a4H, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYca

76 [Tpuknagueie 3agaun 1mo Teme "OObEMBI
Y TUIOIIaAu TOBEepXHOCTEN Ten"
OO0BEM 1m1apa U MapoBOTro CEKTOPA.

77 Teopema 06 00béMme trapa. [lnomans

cdeprl. CTepeoMeTprueCKUe 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




1Iapa, IapoBOro CETMEHTA U IIapOBOTO
CeKTOpa

78

[Mpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM I1apa u
wiomaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB Te U
MJI0IIAIe TOBEPXHOCTEN

80

KonTponpHas padora "[Tnomaam
MOBEPXHOCTH M 00BEMBI KPYTIIbIX Ten"

81

JIBM>KeHUs MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢buryp. O6mme CBOMCTBA ABUKCHUHN

82

Buapr iBukeHnil: napaiebHbIN
MepeHocC, IEHTpaIbHask CHMMETPHSI,
3epKaJIbHAasi CHMMETPHSI, TIOBOPOT
BOKPYT NPAMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MPUMCHCHUC NBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTtpaHcTse"




86

Ob6o6maromee noropenue 11 nmonsTuii
1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTHU3allHsl 3HAaHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHU:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BekTopsl B mpocTpaHcTse"

89

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"OO6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA;
"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:




"TTnomaan MOBEPXHOCTU U OOBEMBI
KpyIJibiX Ten"

93

Hrorosast kKoHTpoJbHASA paboTa

94

HroroBast koHTpOIBHAs paboTa

95

[ToBTOpeHue, 0600MIIEeHNE U
crucTeMaTu3alus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojb B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

100

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

101

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HayKH U €€ poJib B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel/ byty3os B.®., IIpaconos B.B. o penakiueit

CanoBauuero B.A., AxkunonepHoe o61miectBo «M3narensctBo «IIpocBemieHue

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[Toypounsie pa3pabotku mo reometpun. 10 kiace

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://Ibz.ru/metodist/authors/matematika/3/ep-4-umk10-

11uufgos.php?ysclid=Imw62yi2mx774387359
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