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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYuBAET BOZMOKHOCTh M3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IUKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (OpMUPYEMOE€  IpU  H3YYEHUHU
00yYaIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YyMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaau.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEH O0O0ydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHUH, KaK COCTaBJIAIOUIEH npeaMeTHoll obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMH 33JauyaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUHM KaK YacTH MUPOBOM KYJIbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHHE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEHUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAOLIET0 MUPA, 3HAHWE MOHATUIHOIO amnrapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHHMS ~ BJIAaJE€Th  OCHOBHBIMM  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUs 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B MIPOBEACHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YUEHUIO0 TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpP>KaTEIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleIEHHBIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJIIO/IEHUEM MPUHIINAIA TIPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus i auddepeHnmanuu  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



B noypounoe mnaHupoBaHue ObUTM BHECEHBI U3MEHEHMS B CBSI3U C JIOTHKOU
U3JI0’KEHUS] y4eOHOTr0 MaTepuaia B UCIOJIb3YEeMbIX yUEOHBIX MTOCOOUSIX.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: Mapalie/IbHbIC
MpsIMBIE B POCTPAHCTBE, NAPAILIEIbHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPSAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENIbHOTO MPOEKTUpOBaHUs. M300pakeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh TUIOCKOCTEN: MapajuiesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajliesenunen,
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISAPaXx.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mupamubl. [IpaBUiibHble MHOTOTPAHHUKH: TMpaBWIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[IoHATHA: LUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsi TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UUIMHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIocKocTU. Pa3BépTka muimHapa u konyca. Cummetpusi chepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunesa u ciaefactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIKMHJIpa, MUpaMHUIbl U KoHyca. O0BEM I1apa ¥ MIapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
MUWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenwe cdepsl u 1mIapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cHUCTEMa KOOpAWHAT B mpocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBW)KEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIA MEpeHoc,
LCHTpaJIbHAsI CUMMETpPHS, 3€pKaIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
poLenyp TpakJaHCKOro oOiiecTBa (BbIOOPHI, ONMPOCHI W JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocuTaHHE:

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTEeMaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€STEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMYy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHUYCCKUX 3HAHWM JUIsI pEIIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jioruvyeckue eiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy HNOHATUAMH, (DOPMYIHPOBATH
OTIpe/ieNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKaALUH,
OCHOBaHUS J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U MNPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaratb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HUS U BBIBOJbL;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue JeHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBAaTb ITOACHCHHA IIO0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOHU CY)KIleHI/IS{ C Cy)KI[@HI/ISIMI/I I[pyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pemeHHﬂ 3aga4du, BKCHepI/IMeHTa, HCCJICOA0BaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca o0y4aromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelieHnuy 3aa4 ¥ MPOBEJACHUU MAaTeMaTUYECKUX PACCYKICHUH;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHSTHUSMU, CBS3AaHHBIMH C yIJIlaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMA B TPOCTPAHCTBE, MEXAY MNPSIMOMl U
IJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUM U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEANbHBIE CUTYAllMH, MPUMEHATh U3YYCHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPHPOBATh MOHATHSIMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI TMOTYYESHHS TEJ BPAILCHHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTIO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIEHUE YIVIOB MEXIY NPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAHHUKOB M TEJl BpaIlCHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHHS: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHe (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOlLlECCE IOMCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | Ipakruieckue o0pa3oBaTeJIbHbIEC
padoThI padoThI peCcypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anMmHOE pacnonoXeHue MpsMbIX 6 |
IIPOCTPAHCTBE
3 HapannenBvHOCTL IIPSAMBIX g
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepneHnmiynﬂpHocn, MPSMBIX )5
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYIB!l ¥ pacCcToOsIHUA 16 1
MHororpanHuKu 7 1
BekTopsl B ipocTpaHcTBE 12
g [ToBTOpEHUE, O60§IHGHI/IG 5 )
CUCTEMaTHU3AlIMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 100 6 0

I[TPOI'PAMME




11 KJIACC

Kosmn4ecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kontpoasusie | IlpakTHueckue
NpOrpaMMbl Bcero o0pa3oBaTesibHbIE
patéoTbI padoThI pecypenI

| AHaJIUTUYECKAsI TEOMETPHUS 15 1
) [ToBTOpEHUE, 0606HvleHI/Ie u L5 |

CUCTEMaTHU3AIIMsl 3HAHUN
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U OOBEMBI 9 |

KPYTIIBIX TEN
6 JIBr>KeHUS 5 1
7 [ToBTOpEHUE, O606I{1€HI/Ie U 17 )

CHUCTEMaTH3aIMsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB TIO 100 g 0

I[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
JJIEKTPOHHBIE
No /it Tema ypoxa KosaunvectBo uudpoBbie
4acoB o0pa3oBaTe/bHbIE
pecypchbl
IlonsATHA  CcTepeoMETpUM: TOYKa, IpsMas, IUIOCKOCTH,
| npoctpaHcTBO. OCHOBHBIE MpaBUiia U300paKEHUsI HA PUCYHKE |
IJIOCKOCTH, TapajuIeNIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
) OcHOBHBIE TpaBuja H300paXEHUS HA PHUCYHKE ILUIOCKOCTH, |
napajuieIbHbIX TPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
3 IloHATHA: TIEpeceKaroluecss IUIOCKOCTH, IEPECEKA0IIUECcs 1
npsiMasi ¥ TWIOCKOCTB; MOIYIPOCTPAHCTBO
4 IloHATHA: TIEpeceKaroluecss IUIOCKOCTH, IEPECEKA0LUecs 1
npsiMasi ¥ TNIOCKOCTB; MOIYITPOCTPAHCTBO
5 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUSA U3 HUX 1
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUSA U3 HUX 1
AKCHOMBI CTEpPEOMETPUM M TMEPBBIE CIEACTBUS M3 HUX.
7 CrocoObl 3a7jaHusl MPAMBIX U TUIOCKOCTEH B TMPOCTPAHCTBE. 1
O0603HaueHNs NPSMBIX U TIOCKOCTEN
g MHOrorpanHukHy, M300pakeHne IIPOCTENIINX |

MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX 0OHEKTOB




MHOrorpaHnHuKH, M300pakeHne MIPOCTENIIINX
IPOCTPAHCTBEHHBIX (UTYDP, HECYIIECTBYIOIINX OOBEKTOB

10

N300paxxeHne cedyeHUud MUpaMujibl, Ky0a W MpHU3MBbI, KOTOPBIE
npoxoaar uepe3 ux péobpa. M3oOpakeHue nepeceueHus
IOJyYEHHBIX IUIOCKOCTEW. PackpamimBaHue MOCTPOEHHBIX
CEYECHMI pa3HbIMH LIBETAMHU

11

N300paxeHne cedyeHUud MUpaMujbl, Ky0a U MpHU3MbI, KOTOPHIE
NpoXoJAT uyepe3 ux peéopa. HM3ob0paxeHue mnepeceyeHus
MOJIyYEHHBIX IUIOCKOCTEeW. PackpamiyBaHue NOCTPOEHHBIX
CEUEHHUH Pa3HBIMU [[BETAMU

12

N300paxeHne ceyeHUud MUpaMujibl, Ky0a U MpHU3MBbI, KOTOPHIE
IpOXOoJAT uepe3 ux peéodpa. HM3oOpakeHue mnepecedeHus
MOJYYEHHBIX IUIOCKOCTEW. PackpamimBaHWe MOCTPOCHHBIX
CEYECHUI pa3HbIMH LIBETAMU

13

N300paxkeHre cedyeHui MupaMujbl, Kyda U NpU3MBbI, KOTOpBIE
IpoXoJsaT uepe3 ux peéobpa. HM3oOpakeHue mnepecedeHus
MOJYYEHHBIX IUIOCKOCTEW. PackpaliMBaHHWe IOCTPOCHHBIX
CEYECHMI pa3HbIMH LIBETAMU

14

Merton ciaefoB AJig MOCTPOEHUS CEUCHUI

15

Meton cnemoB s mocTpoeHuss  cedyeHuil.  CBOMCTBa
[IEPECECYEHUN NPSIMBIX U INIOCKOCTEN

16

Meton cinenoB s mocTpoeHust  cedeHuil.  CBolcTBa
MIEPECCUCHUN MPSAMBIX U TNTIOCKOCTEN

17

[loctpoenue cedeHuit B nmupamuze, Kyoe mo TpéM TOUKaM Ha




p€opax. CozmaHue BBIHOCHBIX YEPTEKEH MW 3alHCh IIaroB
IOCTPOCHHUS

18

[loctpoenue cedeHuit B mupamuje, Kyoe mo TpéM TOUKaM Ha
p€opax. CozmaHue BBIHOCHBIX YEPTEXKEH M 3alHCh I1aroB
OCTPOCHUS

19

[locTpoeHue ceyeHuil B mupamujie, Kyoe mo TpéM TOYKaM Ha
péopax. CoszlaHue BBIHOCHBIX YEPTEXKEH U 3aluCh I1aroB
ITOCTPOCHUS

20

[locTpoeHue ceyeHuil B nmupamujie, Kyoe mo TpéM TOYKaMm Ha
péopax. CoszlaHue BBIHOCHBIX YEPTEXKEH U 3aluCh I1aroB
ITOCTPOCHUS

21

[loBTOpeHne mnnannMmeTpuu: Teopema O NPONMOPUIUOHATBHBIX
otpeskax. [TogoOue TpeyroibHUKOB

22

[ToBropenne nnanumerpun: Teopema Menenasd. Pacuersl B
CEUCHMSAX Ha BBIHOCHBIX uyeprexkax. Mcropuss passurus
TJIAHUMETPHUH U CTEPEOMETPUU

23

KontponbHas pabota "Akcuomsl crepeomerpun. CedeHus"

24

B3zaumMHOe  pacnosiokeHME ~ OpSIMBIX B MPOCTPAHCTBE.
CkpenuBaronecs npsiMble. [Ipu3Haku CKpelMBarOUXCs
npsambiX. [lapannenpHbie IpsMble B MPOCTPAHCTBE

25

Teopema 0 CyIIECTBOBAHHMM W €IMHCTBEHHOCTH IIPSAMOU
[IapaJUIeIbHOW JTaHHOM NPSAMOW, MPOXOIAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA M HE JEXalled Ha JaHHOW npsMoH. Jlemma o
[IEPECEUYCHNH NMAPAIIIEIBHBIX MPSAMBIX IIJIOCKOCTHIO




26

[TapannensHOCT,  Tpex  mOpsiMbIX. Teopema o0  TpEX
napajjieNibHBIX — NpAMBIX. TeopemMa O  CKpelUBarOUIUXCs
PSIMBIX

27

[TonsTHs: mApaJUIENTbHOCTh NPSIMOM H  IUIOCKOCTH B
npocTpaHcTBe. IIpu3Hak  mapajuieIbHOCTH  OpSIMOM U
m1ockocTu. CBOMCTBA MapajuieIbHOCTH MPSIMOM U IJIOCKOCTH

28

[TapamnnenbHoe  mpoektupoBaHue. (OCHOBHBIE  CBOMCTBA
napajyieIbHOrO  NPOEKTHUpoBaHUs. 300pakeHne pazHbIX
buryp B napajieIbHOM MPOESKIIUU

29

[entpanbHas  mpoekuus. Yrol ¢  COHAalpaBJICHHBIMU
CTOPOHAMH. YTOJ MEXIY NPSIMBIMHU

30

Yroa Mexy CKpeuMBaromUMUCS TPSIMbIMU

31

3agaul Ha J10Ka3aTelIbCTBO U MCCIEAOBAaHUE, CBSI3aHHBIE C
PACIIOJI0KEHUEM MIPSMBIX B TPOCTPAHCTBE

32

['eomeTpuyeckue 3amauu Ha BBIYMCICHUE M JI0KA3aTEJIbCTBO,
CBSI3aHHBIE C MAPAUICIbHOCTBIO MPSAMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

33

[Tapayutenbabie TI0CKOCTU. [IpU3HAKM mapaaieabHOCTU IBYX
IIJIOCKOCTEN

34

Teopema 0 NapaJUIENIBHOCTH W E€IWHCTBEHHOCTHU IUIOCKOCTH,
NPOXOIAIIEH Yepe3 TOUKY, HE TMPUHAMICKAIIYIO HJaHHOM
IIJIOCKOCTHU U CJICACTBUS U3 HEE

35

CpoiicTBa napaJiiCIbHbIX IUIOCKOCTEM: O mapajaCibHOCTHU
IMPsAMBIX MEPECCUCHUA IIPpU NCPCCCUHCHHUHN ABYX IMapaJlICIbHBIX




IJIOCKOCTEN TPEThEN

CBoiicTBa  mapa/yIeNbHBIX  IUIOCKOCTEH: 00  OTpe3kax

36 IapajuIeNIbHBIX IPSAMBIX, 3aKIIFOUYEHHBIX MEXKITY
[MapaJuIeIbHBIMU  IUIOCKOCTSIMU; O IIEPECEUYCHUM MPSIMOM C
JIBYMs MMApAILIEIbHBIMU IJIOCKOCTAMHU

37 [IpssiMoyrosibHBIN Napajienenunen; Ky0; nu3MepeHusi, CBOUCTBa
MPSIMOYTOJIBHOTO MapaJIIEIIEINIIE1a

18 Teopema 0 nuaroHanu NPsIMOYTOJIBHOIO MapajuleleluIena u
CJIEJICTBUE U3 HEE
ITocTpoenue cedeHus, NPOXOAAUIETO Yepe3 HaHHYK IPSIMYIO

39 Ha YepTeXe U MapajuleIbHOrO JApYyrod npsMou. Pacuér
OTHOUIECHUI
[TapannensHas nOpoeKUUs, NPUMEHEHHE Ui IIOCTPOCHUS

40 CEUCHUI KyOa 151 napajuieJIenunea. CaoiicTBa
NapajuiesIenune1a u MpU3Mbl

41 [ToBTopenue: Teopema Iludaropa Ha rmiockoctu

42 [ToBTOpEHHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA

43 CaoiicTBa Ky0a 1 IpSMOYTOJILHOTO Mapajiesienuresa

44 Borunicnenue AJMMH OTPE3KOB B KyOe U MIPSIMOYTOJIBHOM
napasuiesIenunee

45 [lepnenaukynsapHocTs mpsamMon U 1wiockoctu. [lpusnak
MIEPIICHIUKYJIIPHOCTH NMPSAMOU U INIOCKOCTH

46 [leprieHAUKYISAPHOCT, MPSIMOM W IUIOCKOCTH. [Ipu3Hak

NEPHeHAUKYISIPHOCTH MPAMOU U TIOCKOCTH




TeopemMa O CyIIECTBOBAaHHUM U €IWUHCTBEHHOCTH MPSIMOMU,

47 IIPOXOISIIEN Yepe3 TOUKY ITPOCTPAHCTBA U MEPIECHIUKYIISIPHON
K IUIOCKOCTH

43 [lmockoctTh ¥ NEPHEHAUKYJIAPHBIE WM OpsIMBIE B
MHOT'OI'paHHUKAX

49 [lmockoctTh W NEPHEHAUKYIAPHBIE WM OpsIMBIE B
MHOTOTPaHHHUKAX

50 Ilepnennukynsap u HakioHHas. [loctpoeHue mepneHaukysspa
W3 TOYKH Ha TMPSAMYIO

51 [lepnenaukynsap u HakioHHas. [locTpoeHue nepneHaukyspa
Y3 TOYKH Ha IIPSAMYIO

52 Teopema o Tpéx neprieHIuKysipax (mpsimasi U oOpaTHasi)

53 Teopema o Tpéx nepreHauKyspax (mpsmast u oOpaTHas)

54 [lonck  NEpPHNEHAMKYISPHBIX  HPAMBIX  C  ITOMOIIBIO
MEPIEHAUKYJISIPHBIX INIOCKOCTEN

55 OpToroHanbHOE MPOEKTUPOBAHUE
ITocTpoenune ceyeHuii Kyda, MPU3MBI, IIPABUJILHON ITMPAMHUILI C

56 2 2
IIOMOILIBIO OPTOTOHAIIBHOM IPOEKIUU
ITocTpoenune ceyeHuii Kyda, MPU3MBI, IIPABUJILHON ITMPAMHUILI C

57 b b
IIOMOILIBIO OPTOTOHAIBHOM IPOEKIIUU

53 CummeTpuss B MPOCTPAHCTBE OTHOCUTENIBHO IIJIOCKOCTH.
[IimockocT cCMMMETPUI B MHOTOTPAHHUKAX

59 [Ipr3Hak NEpPNEeHAUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH Kak




CJICACTBNC CUMMCTPHN

[IpaBuiIbHBIE MHOTOIPAHHUKH. PacyéTr pacCTOSIHUN OT TOYKH 10

60
IJIOCKOCTH

61 [IpaBuinbHBIE MHOTOTPaHHUKU. Pacy€T pacCTOAHUN OT TOYKH 10
IJIOCKOCTH

62 CriocoObl  OIyCTUTh TMEPHEHAUKYISPBI: CUMMETpPHUSL, CIBUT
TOYKHU 110 NIapaJUIEIbHOU NPSIMOU

63 CnBur no HenmapayIEIbHON NPSIMOM, U3MEHEHNE PACCTOSHUN

64 KontponbHas pabGorta "B3auMHOe pacnojio)KeHHE HPsIMBIX U
ITOCKOCTEW B IPOCTpaHCTBE"
IloBTOpeHue: yros Mexay IpsAMBIMA Ha  IUIOCKOCTH,

65 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJbHHUKE, TEOpeMa
KOCHHYCOB

66 IToBTOpEHne: yros MexIy CKpPELIMBAIOLIMMUCS NPSIMBIMU B
IIPOCTPAHCTBE

67 I'eomeTpuyeckne METOAbl BEIYMCIICHUS YIVIA MEXKIY HPSAMBIMU
B MHOTOI'paHHHUKAaX

63 JIByrpanHsbiii yron. CBOMCTBO JMHEWHBIX YTJIOB JBYTPaHHOIO
yria

69 IlepnenaukynspHbIe IJIOCKOCTH. CaoiicTBa B3aMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN
IIpr3Hak MNEpNEHAMKYJISIPHOCTH IUIOCKOCTEH; Teopema o

70 OpsIMOM TIIEPECEUEHUs ABYX IUIOCKOCTEN MMEPHEHAUKYJISPHBIX

TpCTLCﬁ IIJTIOCKOCTH




CrepeomeTpuueckie W NPUKIAJAHBIE 33/Ja4d, CBSI3aHHBIE CO

7 B3aUMHBIM PACIIOJIOKEHUEM MIPSAMBIX U TUIOCKOCTH

7 [loBTOpEHHE: CKPEIIMBAIOIIMECS MpSMBIE, IapajlIeIbHbIE
IJIOCKOCTH B CTAH/IAPTHBIX MHOTOI'PaHHHUKAX
[Tapa mapamnenbHBIX IUIOCKOCTEM HA CKPEIIMBAKOIIUXCA

73 MPSMBIX, PACCTOSTHUE MEXKY CKPELIMBAIOIIMMUCS MPSMBIMU B
MPOCTBIX CUTYyaLUsX

74 PaccrosiHEe OT TOYKM 1O IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
710 TITIOCKOCTH

75 Beluucnenre  pacCTOSHMA ~ MEXIYy  CKPEIIMBAIOIIMMMCS
IIPSAMBIMH C IIOMOUIBIO IEPIEHANKYIISIPHON TUIOCKOCTH
TpéxrpaHHblil yroji, HEPAaBEHCTBA [JIsl TPEXTPAHHBIX YTIIOB.

76 Teopema Iludaropa, Teopembl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJa

77 DneMeHThl c(hepudYecKoil TEOMETPUU: Ie01e3NYECKUE JIMHUN Ha
3emiie

78 Kontposnbnas padota "Yrisl u pacctostHus"

79 Cucremaruzanus 3HaHu "MHOTOTPaHHHK U €r0 3JIEMEHTHI"

80 Brinykibie MHOTOrpanHuky. Teopema Ditnepa

21 Brimyknsie MHOrorpanauku. Teopema OJitniepa. [IpaBuibHbIE U
MOJIyIIpaBUIIbHBIE MHOTOTPAaHHUKU

82 [Ipuzma. IIpsimas n HaksioHHAs nipu3Mel. [IpaBuinbHas npusma

83 [IpssmMoil mapayienenunen, NpsSIMOYTOJIbHBIA MapasuieIenumnes,




KyO

84 IInpamuna. Buael nupamun. IlpaBunbHas nupamuia 1
85 KonTtpoarsHas padota "MHororpanHuku" 1
86 [ToHsiTHE BEKTOpA HA IUIOCKOCTU U B TPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 Pa3HocTh BEKTOpOB 1
89 [IpaBuio napannenenunena 1
90 YMHOKEHHE BEKTOpA HA YUCIIO 1
01 Paznoxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B |
OJIHOM IIOCKOCTH
92 [Ipocreitmue 3agaun ¢ BEKTOpaMu 1
93 [IpocTeiiue 3axa4un ¢ BEKTOpaMu 1
94 [Ipocreiiue 3aaa4un ¢ BEKTOpaMHU 1
95 [IpocTeiiue 3agaun ¢ BEKTOpaMu 1
96 CxansipHoe Ipou3BEICHUE 1
97 Brruncnenue yria Mexxay BEKTOpaMU B TPOCTPAHCTBE 1
98 O0o0011IEeHNE U cUCTEMATH3AlIU 3HAHUI 1
99 O06o001IeHne u cucTeMaTh3anus 3SHaHU! 1
100 HroroBast KoHTpOJIbHAS paboTa 1
101 Nrtorosas KoHTpoJIbHAs paboTa 1
102 O06001eHne 1 cucTeMaTu3anus 3SHaHUH 1

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102




11 KJIACC

Ne KoumnuecTBo JJIeKTPOHHbIE HU(PPOBbIE
Tema ypoka
n/m 4acos oOpa3oBaresibHbIE PeCypPChl
[ToBrOopenne Tembl "CkansipHOE NPOU3BEIICHHE
2 BEKTOpPOB" 1
IloBTOpeHne Tembl "Bpruncienue yrima o MexIy
3 BEKTOpPAMU B MPOCTpAHCTBE" 1
IloBTOpEHNME TEMBI "YpaBHeHue PSIMOM,
4 MPOXOJAIIEH Yepe3 IBE TOUKH" 1
VYpaBHEHHE  IUIOCKOCTH, HOPMaJlb, YypPaBHEHHE
S IJIOCKOCTH B OTPE3KAX 1
VYpaBHEHHE  IUIOCKOCTH, HOpPMajb, YypPAaBHEHHE
6 IJIOCKOCTH B OTPE3KaX 1
7 Bekropnoe npousseneHue 1
JIunenHble HEpPABEHCTBA, JIMHENHOE
8 MpOrpaMMHUpPOBaHUE 1
JIunenHble HEPABEHCTBA, JINHENHOE
9 IPOrpaMMHUPOBaHUE 1
10 | AHasiuTHueckre MeEToAbl pacu€ra yriaa MexAy 1




IMPpAMBIMHA B MHOT'OI'PAaHHHUKAX

AHaluTHYECKHE MCTO/bI pacqéTa yriia MCKOY

1T | mnockoctsivu B MHOT'OTPaHHHUKAX

@opmysia paccTOSHAS OT TOYKM A0 IUIOCKOCTH B
12 KOOpAMHATaX

Haxoxzaenue pacCTOSSHUNM OT TOYKH 0 IIJIOCKOCTH B
13 KyOe

Haxoxnenue pacctosiHuil OT TOYKM A0 TUIOCKOCTH B
14 MIPAaBWJIBHOW NMUPAMUJIE

n "

15 | KonrponbHas pabora "AHanuruueckas reoMeTpHs

Hunuaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue
16 HAJIMHIPUYECKON TOBEPXHOCTH

Humuanap. Ilpsmon kpyroBod wnwinuHzap. Ilnomans
17 MTOBEPXHOCTHU LUJIMHAPA

Konuueckasi moBepXHOCTh, 00pa3yolre KOHUYECKOM
18 noBepxHocTu. Konyc

CeueHne KOHyca  IUIOCKOCTBIO,  IApajulesIbHOM
19

IIJIIOCKOCTH OCHOBAHUL




VYceuénnplii koHyc. M300pakeHne KOHYCOB H

20 YCEUEHHBIX KOHYCOB
[Imomans  OOKOBOM  MOBEPXHOCTHU U TOJTHOM
21 MMOBEPXHOCTHU KOHYCa
[Inomaar  OOKOBOM  MOBEPXHOCTU U TOJTHOM
22 ITOBEPXHOCTHU KOHYCa
CrepeoMeTpuueckue 3alaudl Ha JI0Ka3aTelIbCTBO H
73 | BBIYMCICHHE, TOCTPOCHHCM CCUYCHMH LWIMHIPA,
KOHyca
CrepeomeTpuueckie 3afadyd Ha JOKa3aTeIbCTBO M
74 | BBIYMCIICHWE, TMOCTPOCHHEM CEYEHHMH MIMHIPA,
KOHYyCa
25 | [IpuknajiHbie 3a1a4u, CBI3aHHBIC C IUIXHAPOM
76 | [IpuKajiHbie 3aa4u, CBI3aHHBIC C IUIXHAPOM
27 | Cdepa u map
[Tepeceuenue chepsl u mapa ¢ wiockocToio. Kacanue
78 |mapa u chepsl MIOCKOCThIO0. Bui u nsobpaxenue
mapa
29 | Ilepeceuenue chepsl 1 mapa ¢ miockocteio. Kacanue




miapa u cepbl IUIOCKOCThI0. Bunm m m300paxkeHne
mapa

VYpasuenue chepsl. [Inomans chepol u e€ yacteit

30

31 | Cummerpust chepsl u mapa
CrepeomeTpuueckue 3aJa4yd Ha JOKa3aTeIbCTBO MU

37 | BBIYHMCIEHHE, CBs3aHHbIE €O C(hepoil W mapom,
IIOCTPOEHUEM UX CEYEHHUH MIIOCKOCTBIO
CrepeomeTpuueckie 3aJadyd Ha JOKa3aTeIbCTBO H

33 | BBIYMCICHHE, CBs3aHHBIC €O C(epod u  Iapom,
MTOCTPOEHUEM UX CEUEHU MIIOCKOCTHIO

34 | [IpuKianHble 3a1a4u, CBA3aHHBIC CO chepoii u mapom
[ToBTOpEHME: OKPYXHOCTh Ha MJIOCKOCTH,

35 | Bpruncrenns B OKPY>KHOCTH, CTaHJIapTHBIE TOA00OUS
Paznuuynpie  koMOMHaIuuM  TeJl  BpalleHUs WU

36 MHOTOTPaHHUKOB

37 | 3amaun mo teme "Tera M MOBEPXHOCTH BpAILCHHUS"

38 | 3amaun mo Teme "Tena v MOBEPXHOCTH BpalleHHUs "

39 | KontpompHas pabora "Tema ©  TOBEPXHOCTH




BpaieHus "

O0BEM Tena. O6bem IPSAMOYTOJILHOTO
40 napaJuiesienurnesia

3amaun 00 ymBoeHHMH Kyba, O KBagpaTrype KyoOa; o
41 TPUCEKIUHU yTJia

CrepeomeTpuuecKke 3ajiauu, CBsI3aHHBIE C 00BEMOM
42 MPSIMOYTOJIBHOTO MapaJijieenuIie1a

[IpuknanHpie 3amaud, CBA3aHHBIC C BBIUYHUCICHUEM
43 | oobéma NPsIMOYTOJIBHOTO Mapauieienuneaa
44 | OOBEM IIPAMOIi IPU3MBI

CrepeomeTpuueckue 3aja4d, CBSI3aHHBIC c
45 | prumcnennem 06BEMOB PSIMOM TTPU3MBI

[IpuknagHbie 3aa4d, CBSI3aHHBIE C OOBEMOM MPSIMOM
46 MIPU3MBI

Brruucnenune 00BEMOB  TeEn c MTOMOIIBIO
47 |onpenenénnoro uHrerpana.  OOBEM  HAKIOHHOM

MIPU3MBI
48 | Beruucienue 00BEMOB TEN C IIOMOIIILIO




onpenenéHHoro uurerpaia. O0bEM TUpaMuIbl

®opmyna o0béMa nupamuabl. OTHOIIEHHUE O0OBEMOB

49 nupamMuj ¢ OOIIKUM YTIIOM

®opmyna 06béMa nupamuabl. OTHoOIIEHHE 00BEMOB
50 MUpaMuJI ¢ OOITUM yTIIOM

CrepeomeTpuueckue 3aauu, CBsI3aHHbIE ¢ 00bEMaMHU
S| paknonnoit MIPU3MBI

CrepeoMeTpuueckue 3agadu, CBI3aHHbIE ¢ 00BEMaMHU
52 MUPaAMU/IbI

[Ipuknamgaeie 3amaun 1Mo  Teme "OObEéMBI Ten",
33 | ceazanHbIE ¢ 0GBEMOM HAKIOHHOI MIPU3MBI

[lpuknagueie 3agaun no Teme "OObEMBI Ten",
54 CBSI3aHHBIEC C 00BEMOM TTUPAMU/TBI

[Ipumenenune o00bEMOB. BhiunciieHne paccTosiHUS 10
35 | miockoctn
56 | KonrponbHas padora "O0bEM MHOTOTpaHHHKA"

O6béM mumuHApa. Teopema 00 00BEME MNPSIMOro
57

UAJTUHIpA




58

Brruucienue 00BEMOB TEN C IOMOIIIBIO
onpenenéHHoro uaTerpana. O0bEéM KoOHyca

59

[Tmomaau 60KOBOM M MOJIHOM MTOBEPXHOCTH KOHYCa

60

CrepeomeTpuueckue 3a/1a4u, CBSI3aHHBIC c
BBIYUCIIEHHEM 00BEMOB IIWJIMH/IPA, KOHYCa

61

[Tpuknanaeie 3agaun mo teme "OOBEMBI U IUIOMIATN
oBepXHocTEH Ten"

62

O06BEM mIapa u MmIAPOBOrO cekTtopa. Teopema 00
o0béme mapa. [nomanes cheprl. CTepeomeTpudeckue
3a/1aud, CBSI3aHHBIC C BBIYUCIICHHEM OOBEMOB IMapa,
IIAPOBOTO CETMEHTA U IIAPOBOTO CEKTOpa

63

[Ipuknamgaeie 3amaum 1o TeMe "OOBEMBI Ten",
CBA3aHHbIE C OOBEMOM WIapa M IUIOMIAbIO C(EpHI.
CooTHOIIEHUS MEXAY IUIOMAIIMNA TOBEPXHOCTEH H
00BEMaMHU ITOTOOHBIX TEI

64

[TogoGubIe Tena B nmpocTtpaHncTBe. M3MeHeHne 00bEMa
npu  nomobmn.  CTepeoMeTpuyecKrue  3a/aud,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB TEN U TUIOIAACH
ITOBEPXHOCTEMN

65

Kontponrnas pabora "Ilmom@agu mMOBEPXHOCTH W




00BEMBI KPYTJIbIX TEN"

JBuxenus: mpoctpancTBa. OtoOpaxkeHus. JIBrkeHUs

66 |y paBeHCTBO (uryp. O61IHe CBOMCTBA NBIKECHHIMA
Bungsr JIBYDKEHUI MapaJICIIbHBIN MEPEHOC,
67 | LUEHTpajbHas CUMMETpPHs, 3€pKajbHas CHMMETpH,
MMOBOPOT BOKPYT MPSIMOMA
68 | IIpeoOpasoBanust moxoous. Ipsimas u chepa Ditepa
69 | l'eomeTpuueckue 3a1a4n Ha IPUMEHEHUE JIBHIKECHUSI
70 | KoHTponbHas pabora "BekTopsl B mpocTpaHcTBe”
CeueHnus MHOTOTPaHHUKOB: CTaHapTHHIC
71 MHOTOTPaHHUKHU
79 | CeueHust MHOTOrpaHHUKOB: METOJ CIIE/IOB
CeueHrss MHOTOTPAaHHUKOB: CTaHJAPTHBIC TJIOCKOCTH,
73 MePECEUCHHSI PSIMBIX U TNIOCKOCTEHN
[TapannensHbie MPSAMBIE U TUIOCKOCTHU: MapajieIbHbIC
74 | ceuenns
[lapannensHble NOpsAMbIE W IJIOCKOCTH:  Pacy€T
75

OTHOIIIEHUU




HapaJ'IJ'ICJ'IBHI)Ie NpsAMBIC W IUIOCKOCTHU: YIJIBI MCIKAY

76 CKPEIIMBAIOIIUMUCS TPSIMBIMHU

[TepneHauKyIsipHbIC psIMbIC 5 IUIOCKOCTH:
77 | CTAHIAPTHBIC TApBI MEPICHINKYISAPHBIX IIOCKOCTEH

Y MPSIMBIX, CHAMMETPUHA MHOTOTPAHHUKOB

[TepnieHaUKYyISIpHBIE IPSIMBIE U IIOCKOCTH: TEOpEMaA O
78 TpeX MEepPIEeHAUKYIIpax

ITepnieH UKy pHBIC psIMbIC u IUIOCKOCTH:
79 | pprumcaenns JUTMH B MHOTOTPaHHHUKAX

[ToBTOpEHUE: TIIOMIAM MHOTOYTOJBHUKOB, (POPMYJIBI
80 JUTS TUTOIIAJICH, COOOpaKeHMS IO 100U

[ToBTOpEHUE: TIIOMIAIM MHOTOYTOJBHUKOB, (POPMYJIBI
81 JUTS TUTOILAIeH, COOOpaXkeHUs TT0100uUs

[ToBTOpEHUeE: TIIOMIAM MHOTOYTOJBHUKOB, (POPMYJIBI
82 JUTS TUTOILAJIeH, COOOpaKeHUS TTO100Us

[Liomaagu cedeHW MHOTOTPAHHUKOB:  IUIOMIAJN
33 MTOBEPXHOCTEH, pa3pe3aHusi HAa YacTH, COOOpaKeHUS

moa00ust
24 [lmomanu cedyeHU MHOTOTPAHHUKOB:  IUIOIIAAU

MOBEPXHOCTEHN, pa3pe3aHusi Ha 4YacTH, COOOPAKEHHUS




no100us

85

Kontpoarnas padota "[loBTOpeHHE: MHOTOTpaHHUKH,
CEYEHHUsI MHOTOI'PAHHUKOB"

86

Oo6o0Omaromee moBTopeHrne 11 MOHATHN W METOIOB
Kypca reomerpun 10-11 ximaccoB, cucremarusamus
3HaHui: "llapaienbHOCTh NPSIMBIX U IJIOCKOCTEH B
npocTpaHcTse"

87

O6o6mraromiee moropeHre 11 MOHATHH U METOMOB
Kypca reomerpun 10—-11 ximaccoB, cucremaruzanus
3HaHui: "BekTopsl B mpocTtpaHcTse"

88

O6o6mraromiee moBropeHrue 11 MOHATHH M METOMOB
kypca reometpun 10—-11 kmaccoB, cucreMaruzauus
3HaHui: "BekTopsl B mpocTpancTse"

89

O6o6maroniee mopropeHre 11 MOHSATHNA U METOMIOB
kypca reometpun 10-11 kmaccoB, cucremaruzanus
3HaHui: "OO0beM MHOTrOTpaHHHUKA"

90

O6o6mraromiee moBropeHre 11 MOHATHH M METOMOB
kypca reomerpun 10-11 kmaccoB, cucremaTuzanus
3HaHui: "OO0beM MHOTrOTpaHHHUKA"

91

O6o6maromiee mopropeHrue 11 MOHATUH U METO/OB




Kypca reomerpun 10-11 kmaccoB, cucremarusanus
3HaHui: "[lnomany NoBepXHOCTH U 00BEMBI KPYTIIbIX

n

TCJI

Oo6o0Omaromee moBTopeHre 11 MOHATHIA U METOOB
kypca reomerpun 10-11 kmaccoB, cucremaTu3anus

92 | spanmii: "Mnomann MTOBEPXHOCTU U OOBEMBI KPYTJIBIX
Ten"

93 | IToroBas KOHTpoJbHas paboTa

94 | HToroBas koHTpONIbHAS paboTa

95 |[loBTOpeHune, 000OIICHHE 1 CUCTEMATH3AIIMS 3HAHU I
Hcropust pa3BUTHsI CTEPEOMETPUM KakK HAyKHM U €€

06 |POTb B pPasBUTHH COBPEMCHHBIX HHKCHEPHBIX H
KOMITbIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BuThs CTEPEOMETPUU KakK HAayKu U €€

97 |PONb B pasBUTUH COBPEMCHHBIX WH)XCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHsSI CTEPEOMETPUU KaK HAyKd M €€

98 |POJib B PasBUTHM COBPEMEHHBIX HWHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTH

99 | Uctopusi pa3BUTUSI CTEPEOMETPUM KaK HAYKH MU €€




pOJIb B PA3BUTUHA COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOT U

HHXCHCPHBIX U

100

Hctopusa pa3BUTHSL CTEPEOMETPUU
poJib B Pa3BUTHUU COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI

KaK HaykKu M €€
WH)XXEHEPHBIX H

101

HCTOpI/IH pa3BUTHUA CTCPCOMCTPHH
pPoOJdb B Pa3BUTHHN COBPCMCHHBIX
KOMIIBIOTCPHBIX TEXHOJIOTUM

KaKk HayKu U €€
VH)XEHEPHBIX U

102

Hcropust pa3BUTHS CTEPEOMETPUU
poJib B Pa3BUTHH COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTUI

KaKk Hayku u eé
WHXECHEPHBIX U

OBILEE KOJIMYECTBO YACOB 11O ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anrebpa W Hayalla MaTEMaTUYeCKOro aHaliu3a, T'e€OMETpHS.
I'eometpus, 10-11 xnaccel/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AkunoHepHoe obiectBo «M3natenbctBo «IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Meroanueckue pekoMeHmauuu K yuyeOHuky AtanacsH JI.C. 10-11
KJIACCBI;

o [loypounoe manupoBanue k yueoOHuky Atanacsia JI.C. 10-11 kmaccel

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HNHTEPHET

1. https://resh.edu.ru/subject/51/

2. https://resh.edu.ru/subject/17/

3. https://uchi.ru/teachers/

4. http://www.fipi.ru/

5. http://4ege.ru/

6. http://www.etudes.ru/

7. https://ege.sdamgia.ru/
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