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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus sBAsieTCsl ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oO1ero oOpa3oBaHus, TaKk Kak 00eCIeuynBaeT BOZMOXHOCTh U3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABIICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ITUKJIA.
[lockonmpky  JOTMYECKOE€  MBIIUICHHE,  (GOopMUpPyeMOe  TNpH  H3YYCHUHU
00y4aroluMuUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPHU JI0Ka3aTEeIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU I€OMETPUYECKUX
3a7a4, YMEHUE BBIIBUIaTb W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbusnueckux 3amay.

Ilenb ocBoeHust mporpamMmsl yueOHOro kypca «I'eoMerpus» Ha yriyOi€HHOM
YpPOBHE — pa3BUTHE MHIUBHUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
U3YYEHUHU T€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHON obnactu «MaremaTuka u
uHpopMaTUKa»  uyepe3  OoOecleuyeHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl OoJjiee TINyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELU(PUUHBIX T€OMETPUN, U HEOOXOJUMBIX JUIsl YCHEIIHOTO NMPOPECCUOHAIBHOIO
00pa3oBaHMUsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATUKHU.

[IpuopureTHbIMU 3aadyaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PacCIIPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacUIMpeHNe MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYpPBI U
(opMUpOBaHNE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHUE TMPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJSIONIMX OINKCHIBATD M HM3y4aThb
pa3HbIE SBJICHUS OKPYKAIOLIEro MUPA, 3HAHUE TOHITUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Tb  OCHOBHBIMM  TMOHSATUSAMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE MX MPUMEHSTb, YMEHMs OKa3bIBaTh TEOPEMBI M HAaXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1aY;

(opMupOBaHHE YMEHUS pacllO3HAaBaTh HA YepTexkKaxX, MOAEIAX U B peaIbHOM
MHpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJIEINH;

(¢opMupoBaHrHE MOHHMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOCHUS
MaTeMaTHYeCKUX TEOpHil, (pOopMUpOBaHME NOHHMAHHUS POJU AKCUOMATHKH MpHU
IIPOBEICHUH PACCYKICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMU JOKA3aTeIbCTB U aJITOPUTMOB
peuieHuss, YMEHUS UX NPUMEHATb, IPOBOAUTH TOKA3ATEIbHBIC PACCYKICHHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a4a4 U 3aJa4 C IIPAKTUYECKUM COJIEPKAHUEM,
(opMupOBaHHE MpPEICTaBICHUS] O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IpHU



000CHOBaHUU MAaTEMaTUYECKUX YTBEPKICHUIN U POJIM AKCUOMATUKHU B TIPOBEACHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTUE M COBEPUICHCTBOBAHUE MHTEIUICKTYyaIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcs, M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KPUTUIHOCTH MBIILICHHS, THTEPECA K U3YUYCHHUIO T€OMETPHUH;

dbopmupoBaHrue (PYHKIMOHAIBHOM TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUU:
YMEHHSI PAclo3HaBaTh IMPOSBICHUS T'E€OMETPUYECKUX TMOHSITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YUYECHHUH JIPYTHX
y4eOHBbIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJECIMPOBAHUSI PEAJbHBIX CUTyallUM, HCCIEIOBAHHUS TOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALUU TOTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBusawotrcs: «lIpsiMble W MIOCKOCTM B  MOPOCTPAHCTBE,
«Muororpanuukmu», «Tena BpameHus», «Bektopel W KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMupoBaHUe JIOTUYECKUX YMEHHMH  pachpenensercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON pabouei
POrpaMMbl, pacHpeleEHHBIM IO TojaaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIUIIUATIBHBIM BOIIPOCAM 00yYaromuecs
oOpamjayiicb ~ HEOJTHOKPAaTHO. OTO  TO3BOJSIET OpPraHUW30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU TIOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJ0/IeHreM TPUHIIAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYalOIMUXCs, PACIIUPSs U yriayOmsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K M3y4EHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE NO3BOJISIET:

co3gath ycioBus i guddepeHmmanuyi  OOy4eHHs, TOCTPOCHUS
WHIMBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, OOecHeuuTh YIIIyOJEHHOE
U3y4YEHUE T€OMETPHUH KaK COCTaBIIsitoIIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTHh OOYYAIOIIUXCSd K TMPOAOKEHHUIO H3YUYCHHS MaTeMaTHUKH C
y4€ToM BbIOOpa Oyayiel mnpodeccuu, olOecrneurBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HeJIeJIO).



COILEPKAHUE OBYUEHUA
10 KJIACC

IIpsimble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMAaTUYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuielibHble W CKpeluBaromuecs: npsimble. [IpU3Haku CKpenMBarOIUXCs
npsMbIX. [TapanienbHOCTh IPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: NapajliebHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1ockocth. [lapamienbHoe W UEHTpalbHOE IMPOEKTUPOBAHUE, N300paKeHue
¢uryp. OCHOBHBIE CBOWCTBa MapajJIeIbHOTO NpOeKTUpoBaHus. M3o0pakeHue
buryp B mapajyuiesbHONW MPOEKIUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuiebHbIE
IIJIOCKOCTH, CBOWCTBA IapaiIeIbHBIX IIJIOCKOCTEMN. IIpocreitmue
OPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, MapajulesIeuIe],
MMOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTH NPSIMOM U TJIOCKOCTH: MEPIECHIUKYIISIPHBIEC MPSAMbBIE B
IPOCTPAHCTBE, NPSIMBIE MAPAJIEIBHBIE W MEPHECHAUKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHNKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHUE.
IleprieHAMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKius  GUrypel  Ha  IUIOCKOCTb.
[leprieHAMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPHEHAMKYJISPHOCTH  ABYX
I0CKOCTEN. TeopeMa o TpEX MepneHIuKyIspax.

Yrael B NPOCTPAHCTBE: Yroya MEXAY MPSMOM M IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IUJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoWcCTBa IUIOCKHMX U
JBYIPAHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buaesl MHOrOrpaHHuKoB, pa3BEpTka MHOrorpanHuka. IIpu3ma: n-yrosjipHas
npu3Ma, npsiMasi ¥ HaKJIOHHAasl TPU3MbI, OOKOBasl U MOJHAsl TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsSAMOYTOJbHBIA — HapaJUICNENUINe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mTUpamuiaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel
MpaBWIbLHOW mupaMuabl. [IpaBuiibHbBIE MHOTOTpAaHHUKHU: MpaBWIbHAsA HpU3Ma U



NpaBWJIbHAS IHMpPaMHJA, TPaBWIbHASA TPEYroJibHAs IHUpPaMHUIA W TIPaBUJIIbHBIN
TeTpa’dip, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTIOTPaHHUKAxX: OKTas3Jp,
JOAECKAdIP U UKOCADIP.

Bbluncnenue 31€MEHTOB MHOTOIPDAHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOUN IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH MPABHIBHOM MUPAMMIBI,
TeopeMa O IUIOLIAAN YCEYEHHON TUPAMHUIBI.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJieiunea, CUMMETPHUS MPABWIBHBIX MPHU3M, CUMMETpUsS NPaBUIBHOU
IUpPaMUJIBIL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBONCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpBI. lIpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pas3noXKEeHUH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHA TO4YEK. YTOI Mexay BekTopaMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[TonaTusi: UUAMHAPUYECKAs TOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTD,
chepudeckass TOBEPXHOCTh, OOpasylomme TOBEepXHOCTeH. Tema BparieHus:
MWINHAP, KOHYC, YyCeUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosnoxxeHue
chepbl M TUIOCKOCTH, KacaTelibHasl IIIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHus] Ha TJIOCKOCTU. Pa3BépTka nmnunHapa u konyca. Cummetpus cepsl U
napa.

O6béMm. OcHOBHBIE CcBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW MPHU3MBbl, IWJIUHpA, MUpaMuabl U KoHyca. OOBEM 11apa U 11apoBOro
CerMeHTa.

KomOunanuu Tten BpamieHus U MHoOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
WINHAP, ONHCAaHHAas okojo mwiuHapa. llepeceuenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miaockocThio. [loHsATHE MHOrOTrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WJIM TEJIO
BpAILICHUS.

[Inomans MOBEPXHOCTH LUIWHAPA, KOHyCa, TUIOMAAL chepsl U €€ JacTei.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amauy Ha
IJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILICHUSI: CEUYCHHS LIUIIMH]IPa
(mapayyienbHO M MEPNEHAUKYISIPHO OCH), CEYeHUsT KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPIIMHY), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUCHMUU: METOJI CJIEA0B, METOJl BHYTPEHHErO0 MPOCKTUPOBAHUSA, METO]I NIEPEHOCcA
CEKYyLIEH TIOCKOCTH.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Ornepauun Haja BeKTopaMu. BektopHoe
yMHOXeHHE BekTopoB. CBOWMCTBa BEKTOPHOTO YyMHOXeHHUA. [IpsMoyrosbHas
cHUcTeEMa KOoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3noxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TE€OMETPUYECKHUX
3ajad.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (Quryp.
OO6mue cBoicTBa JBWXXKEHUM. Buipl ABUXKEHUN: MNapajulebHBI MEpEeHoc,
LHEHTpaJbHas CHUMMETPHS, 3€pKajlibHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogobus. [Ipsmast u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YUYUEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxaanckoe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00ImecTBa,  TMPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoIeAYp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTN4YecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKOMN IpakHaHCKOW HMIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTHMKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOTusX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUIUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JOCTHKCHUW HAYKH M JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIErO;

4) 3cTeTHYECKOE BOCIIUTAHME:

3CTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAS 3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHH, pacCyKICHHUI, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

chOpPMUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIEITEILHOCTHIO;

6) TpynoBoe BocmUTaAHHE:

TOTOBHOCTh K TPYIdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnmuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccun W peanu30BBIBATH COOCTBEHHBIC JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, IOHUMAHHE BIMSHUS
COLMAIbHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HaAHUE TTI00ABHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUCHTAIUS
HA TPUMCHCHHE MAaTeMAaTHYECKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXarUel Ccpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICJICTBUI [ OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH W  OOIIECTBEHHOW  MPAKTUKH, IIOHUMaHUE
MaTeMaTHYeCKOW HayKHW Kak cdepbl 4YeloBEeYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUSA M 3HAYUMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MAaTE€MaTHKH W MaT€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIIATH MNPOCKTHYK) W HCCIEIOBATEIbCKYI JIESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBblie jjoruueckue aeiicTBUA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MOHATHSIMH, (POPMYJIUPOBATH
olpesieNICHUs MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIaCCU(UKALINY,
OCHOBAHMS J1s1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAJIN3A;

BOCIPUHUMATh,  (OpMyJIHMpoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIABJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS
B (hakTax, AAHHBIX, HAOJIIONEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IJis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MMPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHHUS U BBIBOJIbI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢ y4eToM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:



UCTIONb30BaTh BOMPOCHI KAaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEIHPHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, MCCIIEIOBAHNE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAOJIIONEHMS, UCCIENIOBAaHMS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKe BBIABUTATH
IPEIONI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITh JeOUIIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOMUMBIX NIl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa4H;

BbIOMpaTh HH(OPMALIMIO U3 UCTOUYHHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CUCTEMATHU3UPOBaTh W HWHTEPIPETHPOBATh WMHGOPMAIMIO PaA3IUYHBIX BHUAOB U
dbopM npeacTaBICHHUS;

CTPYKTYypUpOBaTh HMH(OPMAIINIO, TPEACTABIATh €€ B Pa3IU4YHBIX (PopMax,
WUTIOCTPUPOBATh TpaUyueCcKH;

OLICHHBATH Ha/IEKHOCTD uHbOopMaIuu o CaMOCTOSITEITLHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIe 1eHCTBUSA

OO0menne:

BOCIPUHUMATh U (HOPMYIMPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh IMOSACHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOMl TeMBl,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALEJIEHHbIE Ha IIOMCK
pELIEHUs], COIMOCTABISATh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTHX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTaThl PEUICHUS 3a1a4y, DKCIIEPUMEHTA, UCCIEI0BaHMUs,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMar BBICTYIUIEHHA C Y4YETOM 3ajad
IPEe3EHTAlMU U OCOOEHHOCTEHN ay IUTOPHUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4€TOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedyieKCHMM  KaK  OCO3HAHMS
COBEPIIIACMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIhTATOB, BIIAJICTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

PeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IIEIU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTKEHUS WIIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYAITLHON
paboThl TpU pEHIeHUH Y4YEOHBIX 3aja4y, MPUHUMATh I1I€Jb COBMECTHOM
NESTENBHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOM PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh TMPOIECC M pe3yJbTaT paboThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboTel (0OCyxkmeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HWHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHUCTBUSA C JIPYTMMU 4YJI€HaMH KOMAaHIbl, OIICHUBATh
KadeCcTBO CBOETr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICUCTBHUS.

HPEJMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayIUuTCs:

e CBOOOJHO ONEpUPOBaTH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHny 3a7a4 ¥ MpOBEJACHUN MaTeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ady;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHSTUSIMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIYy MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHbl MHOT'OTPAaHHUKOB (IpH3Ma,



nupamuaa, NpsSMOYroJIbHBINA Napauienaenunes, Kyo0);

KIacCu(UIMpOBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS IS
KJ1accupUKaInu;

CBOOOJTHO  ONEPUPOBATH  TMOHSTHUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJTHSTH napajuieNbHOe, [EHTpaJIbHOE " OpPTOTOHATIBFHOE
MPOCKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIONHITH MU300paKeHUsT QUTYp
Ha IJIOCKOCTH;

CTPOUTH CEUEHHS MHOIOTPAaHHUKOB PA3IMYHBIMU METOJIAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMua), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOHO OMEpPUPOBATH MOHITHIMH: CHMMETPHUSI B MIPOCTPAHCTBE, LIEHT),
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHMMETPUHU
burypsr;

CBOOOJITHO OTEPUPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JICHCTBHSI HAJl BEKTOPAMHU;

pemaTe 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU W
HAXOXJCHUE TEOMETPUUYCCKUX BEIWYWH, TMPUMEHSST W3BECTHBIC METOJIbI
P PEIICHUH MAaTeMAaTHYECKUX 3aJ1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

NPUMEHATh TPOCTEHIINE TMpOTrpaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 33]1aY;
U3BJICKaTh, NPEOOPa30OBbIBATE U HMHTEPIPETUPOBATH HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

NPUMEHATh TOJYYCHHBIE 3HAHUS HAa TIPAKTUKE: CPaBHUBATh U
aHAIM3UPOBATH PEATbHBIC CUTYAIlMH, MPUMCHATh M3yYCHHBIC MOHSATHUS B
npolecce IOMCKAa pEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHOU
npoOiemMbl, MOJENUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
WCCIIEJIOBATh MTOCTPOCHHBIE MOJENH C MCIOJIB30BAaHUEM T€OMETPUUYECKUX
NOHATUNA W TEOpeM, ammapara anreOpbl, pemaTh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITUINH;

UMETh TpeACTaBICHUSI 00 OCHOBHBIX AdTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOy4Jaronuiicsi Hay4uTCs:

CBO6OI[HO onecpupoBaTb HNOHATUAMH, CBA3AHHBIMHU C HHHHHI{pH‘IeCKOﬁ,



KOHUYECKOM U c(epruyeckoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYECHHUS;

ONEPUPOBATh MOHITUSAMHU, CBI3AHHBIMU C TE€JIAMH BPAILCHUS: [UIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U 1Iap) u
O0OBACHATH CIIOCOOBI MOJIYYEHUS TEJI BPALICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIONI0KEHUE CHEPDI U MIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
F€OMETPUYECKHX TeJ C IPUMEHEHUEM (POpMYII;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIIUSMHU Tell
BpalieHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpaIICHMUS;

BBIYKCIIATh COOTHOILICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
IIOJIOOHBIX TEI;

u300pakaTth u3y4aemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEpaIM HaJl BEKTOPAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
penaTbh reOMETPUUYECKHUE 3aa4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH 0 IUIOCKOCTH, B
1[EJI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METOA MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSA3AaHHBIMH C JIBHOKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUI;

BBITIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs IMpU
napajijieIbHOM — [EpPeHOCe, LEHTPAIbHOM CHUMMETpPUHU, 3€pKaTbHON
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEYEHUs LIMIMHIpa
(mapaJyieabHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuieNibHbIe
OCHOBAHUIO U NPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUN: METOJ CJEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHE YTBEPKACHMUS;



MPUMEHSTh TeoMeTpudecKkre (aKThl JJIsi pPElICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHMS 3a/I1aHbI B SIBHOW 1 HESIBHOM (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaXO0XJICHUE TEOMETPUUECKUX BEIUYMH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY;

IIPUMEHATh  [IOJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPAaBHUBATS,
aHAJIM3HUPOBATh U OLIEHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA  PELICHUS
MaTteMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATh ITOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHSATUH U TEOPEM,
anmapara anreOpbl, penaTh MPAKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUYECKUX BEIUYNH;

UMETh TIpEACTaBlICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpamMMmsl Bcero Konrpoapire | - Tpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue NpsMbIX B 6 |
MIPOCTPAHCTBE
3 [TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHI[I/IIny'IHpHOCTB MPSIMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl ¥ paccTOsSHUA 16 1
MHoOrorpaHHuK" 7 1
Bekropsl B IpocTpaHCcTBE 12
2 HOBTOPeHI/Ie, 00o011eHue U cucTeMaTH3anus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KJTACC

KosmmuectTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabnblie | Ilpakruueckue
NPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 AHaJIMTUYECKasi TEOMETPUS 15 1
) [ToBTOpEHwMe, O606H.I€HI:I€ u L5 1
CUCTEMaTH3aIl1s 3HAHUM
3 OOBEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTU U O0BEMBI 9 1
KpPYIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHwME, 0606H.IGHI:I€ u 17 )
CUCTEMaTH3aIlis 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaJlieIbHbIX
NPSMBIX (OTPE3KOB), CEPEeIUHBI OTPE3Ka

03.09.2024

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMas,
IUIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS] HA PUCYHKE
MJIOCKOCTH, MapalIeIbHBIX MPSIMBIX
(0Tpe3koB), cepeIuHbI OTpE3Ka

04.09.2024

IlousTus: MNEPECCKAOIMECA IIOCKOCTH,
NnepeCCKaroIrecCs npsamMas U ImiI0CKOCTb,
MOJIYIIPpOCTPAHCTBO

05.09.2024

[MousTHA: TIepeceKaroIuecs MI0CKOCTH,
MepPEeCeKAIOIINECs MPSMasi U TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

10.09.2024

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

11.09.2024

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0ObEKTOB

12.09.2024

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE




CICACTBUA U3 HUX

17.09.2024

AKCHOMEI CTCPCOMETPHHU U IICPBLIC
CJICACTBUA U3 HUX

18.09.2024

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caenctBus u3 HuX. CrocoOBI 3aJaHus
MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYCHUS PSAMBIX U TIOCKOCTEH

19.09.2024

10

N300pakeHne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YepPe3 UX
pé6pa. N3o0paxkeHue nepecedeHust
MOJTyYE€HHBIX TUIOCKOCTEH.
PackparnBanye mocTpOSHHBIX CEYCHHI
pa3HBIMU [IBETaMHU

24.09.2024

11

N306paxenue ceueHunii nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBaHue NOCTPOSHHBIX CEUYCHUN
pa3HBIMH [IBETaMU

25.09.2024

12

N3o0pakenune ceueHuni mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOISAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NocTpOCHHBIX CEYCHUN
pa3HBIMU [IBETaMHU

26.09.2024

13

N300pakenne ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX [IJIOCKOCTEM.

01.10.2024




PackpammBanue nocTpOeHHBIX CEYEHUN
Pa3HBIMH LIBETAMH

14

Merton ciaenoB A MIOCTPOCHUMA CeuYeHMI

02.10.2024

15

Merton cnenoB 11l TOCTPOCHUST CEUCHHMIA.

CaoiicTBa nepeceyeHrid MPSMBbIX U
IJIOCKOCTEMN

03.10.2024

16

Merton cneoB AJisi MOCTPOSHUS CEUEHUH.

CaoiicTBa nepece4eHnid MpsIMbIX U
IJIOCKOCTEN

08.10.2024

17

[TocTpoenue ceyenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aIlliCh IIaroB
MTOCTPOCHHS

09.10.2024

18

[TocTpoenue ceyeHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTencef/'I " 3aIlliUCh II1aroB
MTOCTPOCHHUS

10.10.2024

19

[Toctpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIUCh 11aroB
IIOCTPOEHHUS

15.10.2024

20

ITocTpoenue ceuenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIKUCh LI1aroB
IIOCTPOEHHUS

16.10.2024

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLHOHANBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

17.10.2024




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUCHUIX Ha
BBIHOCHBIX YepTexkax. McTtopus pa3BuTHs
TJITAHUMETPUH M CTEPEOMETPUH

22.10.2024

23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2024

24

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTse. CKpenBaronecs
npsaMsble. [Ipu3Haky cKkpeluBaronuxcs
npsaMsbIX. [lapaiensHbie npsiMbIe B
IIPOCTPAHCTBE

24.10.2024

25

Teopema 0 CyleCTBOBaHUM U
€AMHCTBEHHOCTH NPSIMON NapaJljieIbHON
JAHHOM MPAMOM, IPOXOMAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIS)KAIEH Ha
JAaHHOM npsaAMoi. Jlemma o nepeceuennn
napajICJIbHBIX MPAMBIX IIJIOCKOCTBIO

05.11.2024

26

[TapamienbHOCTB TpeX NpsMbIX. Teopema
0 TpE€X MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

06.11.2024

27

[TapamienbsHOE TPOEKTUPOBAHHKE.
OcHOBHBIE CBOICTBa NMapajIEIbHOTO
NpOoeKTHUpoBaHus. M300paxeHne pa3HbIX
¢buryp B napajienbHON MPOEKIUN

07.11.2024

28

[lenTpanbHas npoekius. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEXIy NPSIMBIMU

12.11.2024

29

3agaun Ha 1OKA3aTeIbCTBO U
HCCJIEIOBAHNUE, CBSI3aHHBIE C

13.11.2024




PACIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

30

[TonsTHA: MTapauIeNBbHOCTD MPSIMOU U
IUIOCKOCTH B npocTpaHcTse. [Tpu3nak
napajieIbHOCTH MPSAMON U IMJIOCKOCTH.
CaoiicTBa napamuieabHOCTH NPSIMOU U
IUIOCKOCTH

14.11.2024

31

I'eomeTpuueckue 3ajaun Ha BBIYMCIICHHE
U JI0KA3aTelIbCTBO, CBA3aHHBIC C
[apaJUIEIbHOCTBIO MIPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

19.11.2024

32

ITocTpoeHue ceueHns, NPOXOIAIIEro Yepes
JAHHYIO MPSMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLLIEHUU

20.11.2024

33

[TapannenbHas IpoeKUUs, IPUMEHEHUE
IUIS IOCTPOCHUSI CEYeHHH Ky0a U
napaienenunena. CBoicTsa
napajuieNienumnena u IpusMbl

21.11.2024

34

[Tapannensubie muockoctu. [lpuznaku
MapajuIebHOCTU ABYX IUIOCKOCTEH

26.11.2024

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{SIHIGfI
yepes TOUKY, HE MPUHAIICKAILYIO TaHHON
IIOCKOCTH U CIECACTBUS U3 HEE

27.11.2024

36

CaolicTBa napamuieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MIPSIMBIX MIEPECEUECHUS
IIPU [IEPECEUEHUU JIBYX MapalIeIIbHbIX
IIJIOCKOCTEMN TpeThen

28.11.2024

37

CBoIiCTBa NapalIeIbHBIX IIJIOCKOCTEH: 00




OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]y MapajielbHbIMU
IJIOCKOCTSIMU; O TIEPECeUEHUH MPSMOiL ¢
IBYMsI ITapaJIENbHBIMU TNIOCKOCTSAMHU

03.12.2024

38

[ToBropenue: Teopema [ugaropa Ha
IUIOCKOCTH

04.12.2024

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2024

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napaesenunena

10.12.2024

41

Brruncnenue JyMH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuleIIeIuIe e

11.12.2024

42

IlepneHIUKyISIpHOCTD IPSIMON U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSMON U
IIJIOCKOCTH

12.12.2024

43

[TepieHAMKYASAPHOCTH NPAMOUN U
wiockocTH. [Ipu3nak
MEePIEHAUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

17.12.2024

44

TeopeMma 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOSIIEH
Yyepe3 TOUKY MPOCTPaHCTBA U
MEePHIEHAUKYISIPHON K INIOCKOCTH

18.12.2024

45

[ImockoCTH M epIeHINKYJIIIPHBIE UM
IIPsAMBIE B MHOTOI'PaHHUKAX

19.12.2024

46

I1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

24.12.2024




47

[lepneHquKyIsp U HAKJIOHHAS.
[TocTpoeHne nepneHauKyIspa U3 TOYKU
Ha IPSIMYIO

25.12.2024

48

IlepnieHqUKyISp U HAKJIIOHHAS.
[TocTpoenue neprneHauKyIspa U3 TOYKU
Ha IpsAMYIO

26.12.2024

49

Teopema 0 TpEX NEPHEHAUKYIISIPAX
(npsimast u oOpaTHasi)

50

Teopema o TpEX mepneHANKYISIPax
(mpsimast u oOpaTHas)

51

YTroia Mexay CKpelUBarOIIUMUCS
TIPSIMBIMH

52

[Touck neprneHANKYISIPHBIX MPSMBIX C
MOMOILIbIO IEPIEHAUKYISPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE MPOSKTUPOBAHHE

54

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPaBUJIILHON MUPAMUJIBI C TIOMOILIBIO
OpPTOTOHAJIBLHOMN MPOEKIINH

55

ITocTpoenue ceueHuit Kyoa, IpU3MBlI,
[IPaBUIILHOM MUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKLIUH

56

CummMeTpusi B IPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpUI B MHOTOTPaHHUKAX

57

[Ipu3HaK NepHneHANKYJIIPHOCTH IPSIMOU U

IIJIOCKOCTH KaK CIECACTBUC CUMMCTPUU

58

IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

59

[IpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOSIHUM OT TOYKH 10 TNIOCKOCTH

60

CriocoObl OMyCTUTh NEPHEHAUKYJIISPDI:
CUMMETpHS, CIBUT TOUKHU IO
napaieabHON MPSAMO

61

CaBur 1o HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrponsHas padora "B3anmuoe

p p

PaCIOIOKEHUE MPSIMBIX U TJIIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MKy MPSIMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: YyTOa MEKITY
CKPEIIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie METOAbI BBIYUCIICHUA
yriia MCXIy NpsAMbIMU B MHOT'OI'paHHUKaAX

66

JIByrpansbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTIO yria

67

[TepneHuKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aMMHO TMEPIICHIUKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHaANKyIISIPHOCTH
IJTIOCKOCTE; Teopema 0 IpsiMOi
nepeceyeHust IByX MI0CKOCTeN




MEPIEHAUKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrosbHBIM Napasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSMOYTOJIBHOTO
napaJiesienumnesa

70

Teopema o AuaroHanu NpSIMOYTrOJIbHOTO
napajuiesienune1a u cleCTBUE U3 Heé

71

CrepeomeTpuuecKkue U IpUKIaaHbIe
3aJla4¥, CBS3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHHUEM MPAMBIX U INIOCKOCTHU

72

HOBTOpeHI/Iel CKpCHIUBArOIINUCCA IPSAMBIC,
napaijiCJIbHBIC IJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

ITapa napajnesbHbIX INIOCKOCTEHN Ha
CKPELIUBAIOIIUXCS MIPAMBIX, PACCTOSTHUE
MEXKy CKPEIIHUBAIOLIUMUCA IIPSMBIMU B
IIPOCTBIX CUTYALUIX

74

Paccrosaune ot Toukn J0 IINIOCKOCTH,
PacCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brruucnenue paccTosHANA MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYJIAPHON INIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77

DneMeHTHI CPepUIECKOil TEOMETPHUH:
reoJIe3NYECKUE JIMHUU Ha 3eMiIie

78

Kontposbnas padota "Y1l u




paccrosiHus"

CucreMaru3zanus 3HaHul "MHOTOrpaHHUK

79 " 1
U €70 JIEMEHTHI

20 [Inpamupa. Buael nupamua. [IpaBuneHas |
UpaMuIa

21 [Ipusma. IIpssmast ¥ HaKJIOHHAS IPU3MBIL. |
IIpaBunbHas npusma

%) [Ipsmoii napamienenunen, |
NPSMOYTOJIbHBIN Mapasuienenunes, Kyo

23 Boinykible MHOrorpanHuku. Teopema |
Ditnepa
Brinykiibie MHOrorpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE U NOTYNPAaBUIbHBIE 1
MHOTOTpaHHUKHU

85 KonrtponsHas pabora "MHororpaHHUKH" 1

26 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B )
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpOB 1

89 [IpaBuno mapasienenumnena 1

90 YMHOXKEHUE BEKTOpa Ha YUCJIIO 1
Pa3noxxenue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IIJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Boruncnenue yria Mex,1y BEKTOpaMu B 1

MIPOCTPAHCTBE




94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1
97 IIpocreiiime 3aaa4n ¢ BEKTOpaMHU 1
98 O060011eHre U cucTeMaTu3alus 3HaHu| 1
99 O06o01ieHne 1 cucTeMaTu3alus 3HaHU| 1
100 WroroBas koHTpoJsIbHAs paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0600611eHre U cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJTACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Hara undposbie
Ne ni/m | Tema ypoka KonTtpoasubie | IlpakTudyeckue
Bcero u3ydeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl

1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1

Ha IJIOCKOCTH U B MpOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe |

MIPOU3BEIC€HHE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria 1

MEX/y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH, 1

MPOXOJIAIIEH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE MJIOCKOCTH, HOPMaJb, 1

ABHEHMHE IJIOCKOCTH B OTPE3Kax

y
7 BektopHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MpOrpaMMHUPOBAHUE
9 JIuHeiiHbIe HEPaBEHCTBA, TUHEUHOE 1

MpOorpaMMHUpPOBaHUE
10 AHaJIUTUYECKUE METObI pacuéra yria 1

MEXKy NPSMBIMUA B MHOIOTPaHHUKAX
1 AHaNUTUYECKHE METO/bI pacyéTa yria |

MEXy IIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUYKHU JI0 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnexnue paCCTOHHI/Iﬁ OT TOYKH A0

13
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHui OT TOYKU 10
IUIOCKOCTH B NIPaBUJIbHOW IMpaMKJIe

15 KonrponsHast pabora "AHanuruueckas
reomeTrpus”

16 CeueHust MHOIOIpaHHUKOB: CTaHJapTHbBIE
MHOTOTpaHHUKU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS NIPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsSMbIE U TNIOCKOCTH:
IapauIeJIbHbIE CEYECHMUS

20 [TapasnenbHble NPsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI
[TapasnenbHble NPsIMBIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIMBAIOIIUMHUCS
MPSIMBIMH
[leprienauKynsgpHBIE NIPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Naphbl
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
[leprienauKynsgpHbIE PSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIISIpax

24 [TepneHquKynsIpHBIE IPSAMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHUA OJIMH B
MHOTI'OrpaHHUKax

25

[ToBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (POPMYJIbI TS
IoIaiel, COOOpaKeHHSI TOT00MS

26

[ToBTOpeHue: miomanm
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomaaen, cooopaxeHust moa00us

27

[ToBTOpEHME: TIOMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIs
TJI0Ia e, COOOpaKeHHSI TIOI00MS

28

[Tnomaau cedeHuii MHOTOTPaHHUKOB:
TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUS MOI00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IUJIOIIaAN TOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaXKCHHUsI MTOA00MS

30

Kontpoinbnas padota "[loBropenue:
MHOT'OTPaHHUKHU, CEYEHUS
MHOIOTpaHHHUKOB"

31

0O065BEM Tema. O0BeM IPSIMOYTOJILHOTO
napauiesienumnea

32

3amaum 00 yaBOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIUH yria

33

CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00BEMOM MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

HpI/IKHaI[HBIe 3aJa4u, CBsA3aHHBIC C




BBIYUCIICHHEM 00BEMA IPSIMOYTOJIBHOTO

napasuienenumneaa

35 O06BEM npsMoit TPU3MBI

16 CrepeoMeTpHuuecKre 3aJauu, CBI3aHHbIE C
BBIUUCIIEHUEM 00BEMOB IPSAMOM MPU3MBI

37 [Ipuknansble 3a1auu, CBSI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruncnenue 06bEMOB Tell C TOMOUIBIO

38 ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBbI
Beruncnenue 06bEMOB Tell € IOMOULIBIO

39 onpenenaéHHoro uHaTerpaita. Oobém
MUPaMUIbI

40 ®opmyna 06bpéMa upamuIel. OTHOIIEHHE
00BEMOB UpamMu ¢ OOLIUM YIJIOM

A1 dopmyna 06béMa nmupamuisl. OTHOILIEHHE
00BEMOB MMUPAMHUJ C OOLIMM yTIIOM

4 CrepeoMeTpHUeCKHE 3a]1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpUueCKUE 3aJa41, CBA3aHHbIE C
o0BbEMaMH MUPaMUIbL
[Ipuknanueie 3anaun mo Teme "OO0bEMBI

44 ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOMN
IIPU3MBI

45 UKJIaHbIE 337a4H 110 TeMe BEMBI
IT "O6
Ten", CBA3aHHbIE C 00BEMOM HPAMUIBI

46 [Ipumenenne 00bEMOB. Briunciienue

PaCCTOSAHUA A0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 |
MHOTOTpaHHHUKa
Hunuuaapuyeckasi MOBEPXHOCTb,

48 o0pa3yronme MUIHHIPUISCKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoil UIUHID.
[Tnomaap MOBEPXHOCTH MUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3ytoime
KOHHYECKOU MoBepxHOCcTH. KoHyC

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaapr 60KOBOM TOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa
CrepeomeTpuuecKue 3a1a4i Ha

56 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MTOCTPOCHHUEM CEUEHUN UIMH]PA, KOHYCa

57 [Ipuknaguelie 3aa4n, CBI3aHHbBIE C
HATUHAPOM

53 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C
UTAHIPOM

59 Cdepa u map




60

ITepeceuenue cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTero. Kacanue mapa u cdepst
IUIOCKOCTBI0. By u m3o0paxkenue mapa

62

VYpasuenue chepsl. [Inomans chepsl u eé
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeoMeTpuueckue 3aaa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO

65

CrepeomeTpuyecKue 3a/1aui Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOSHUEM MX CEUEHHH TIOCKOCTHIO

66

[TpuknanHbie 3a/1a4u, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Pazauunnie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U
MHOT'OrpaHHUKOB

69

3anaun o reme "Tena 1 MOBEPXHOCTH
BparieHus"

70

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"




71

KonTponbHast padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O06wém nnnunapa. Teopema 00 00bEMeE
IPSAMOTO LUIUHAPA

73

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenaéHHoro uHTerpaiga. Oobém
KOHyca

74

TTimommaam OOKOBOH U TIOTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHUEM 00bEMOB IIWIIHHIPA,
KOHyca

76

[Ipuknagueie 3agaun mo Teme "OO0bEMBI U
IJI0ILIa 1M TOBEpXHOCTEN Ten"

77

O06bEM 1Iapa 1 MapoBOTro CEKTOpa.
Teopema 06 06bEMe mapa. [Tnomans
cdeprr. CTepeoMeTpHUYECKHUE 3a/1a4H,
CBsI3aHHBIC C BBIUUCIICHUEM 00BEMOB
1Iapa, mapoBOro CErMeHTa U apoBOro
CEeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbIE C 00BEMOM II1apa u
wionaapio ceprl. COOTHOMICHUS MEXKIY
IUIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMHU
MOIOOHBIX TeJ

79

[TogoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu mogo0uu.
CrepeomMeTpHUECKHUE 3a/1a4H, CBI3aHHBIC C
BBIUHCIICHHEM 00BEMOB TEJI U ILJIONIACH




IIOBEPXHOCTEN

80

Kontponbnas padota "Ilnomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

81

JIBuxenus npoctpancTBa. OToOpaskeHusl.
JIBxeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBW)KCHUMN

82

Buael n1BukeHMit: napaiiebHbII
MEPEHOC, IEHTPAJIbHASI CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOi

&3

[Ipeo6pazoBanus mogoous. [Ipsmas u
cdepa Ditnepa

84

FeOMeTpI/I‘ICCKI/Ie 3a/la4d Ha IIPUMCHCHHEC
JABUXKCHUA

85

Kontponbnas padota "BekTopsl B
npoctpaHctse"

86

Oo6o6mutaromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 1011
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHHHN:
"[TapainenbHOCTh MPSAMBIX U IIIOCKOCTEN
B MpoCTpaHcTBE"

87

Ob6o06u1aromiee nosropenue 11 nmoHaTuit u
MeToA0B Kypca reomeTpun 1011
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHHHN:
"BexTopsl B mpocTpaHcTBe”

88

Ob6o06maromiee nopropenue 11 nmoHaTuit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTEMAaTH3aIlNs 3HAHHMN:




"BexTopsl B ipocTpaHcTae”

&9

Oo6o06maromee moBTopeHue 11 moHATHIA 1
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTU3alisl 3HAHUM:
"O6beM MHOTrOrpaHHuKa"

90

O6o06maromee moBTopeHue 11 moHATHiA 1
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMATH3AIUs 3HAHUI:
"O6beM MHOTOTrpaHHuKa"

91

O6o0maromiee moBTopeHue 11 moHaTHii u
MEeTOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CUCTEMATH3aIUsl 3HAHUIL:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX TN

92

O6o06maromee moBTopeHue 11 moHaTHii u
MeTOJ10B Kypca reomeTpun 10—-11
KJIACCOB, CUCTEMATH3aIUs 3HAHUI:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpyTJibIX TN

93

Hroroas koHTpobHAs paboTa

94

HToroBast KOHTpOJIbHAS paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATU3aLMs 3HAHUH

96

Hcropus pa3sBuTHs CTEPEOMETPHUM KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK




HAyKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
08 HayKH U €€ pOoJib B Pa3BUTUU

COBPCMCHHBIX MHXCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HayKH U €€ POoJib B Pa3BUTUU

COBPCMCHHBIX MHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
100 HAYKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TCXHOJIOT 17071

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U

101

KOMIIBIOTCPHBIX TCXHOJIOT ni

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOTUI

102

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

MaremaTnka: anreOpa M Hayaja MaTeMaTHYeCKOro aHamm3a M43 nwu3a,
reometpus. ['eomerpus. 10-11: yueb. mmsa o6meoOpa3oBT. opraHu3aiuii: 0a30BbIi
u yray6n. yposau/ (JI. C. Aranacss, B.®. byry3os, C.b. Kagomies u ap). 5-e uzn.
— M. : IIpocsemenne, 2018.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
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