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HOACHUTEJIbBHAA 3AIIMCKA

['eomerpust siBasieTcss OOHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro
oO1mrero oopa3oBaHus, TaKk Kak 00€CIeYnBaeT BO3MOKHOCTh U3yUEHUS AUCIUILINH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH W MPEIMETOB T'YMAaHUTApHOIO IMKIA.
[Tockonmbky  JIOTHYECKO€  MbIIUIeHHE,  (GOopMHUpYyeMOe  MpU  H3yYEHUH
O00yYarOIIMMUCS MOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOEHUM LIENIOYKH JIOTUYECKUX YTBEPXKAECHUW MPHU PELUICHUU T'€OMETPUUYECKUX
3a7ja4, YMEHUE BBIJIBUTaTb W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCS IIPU PELICHUH 3a/1a4 €CTECTBEHHO-HAY4YHOIO IIMKJIA, B YaCTHOCTH
bu3uIecKuX 3a1a4.

ens ocBoeHust mporpaMMbl yaeOHOro Kypca «l'eoMeTpusi» Ha yriiyOJI€HHOM
YpPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CIOCOOHOCTEH OOyYaromuxcs MOpu
U3Y4YEHUH T€OMETPHUH, KaK COCTaBIIAIOIIEH nmpeaMeTHoi o0nactu «Maremaruka u
uHbopMaTHKa»  4Yepe3  oOecreyeHrWe  BO3MOXXHOCTH  MpPUOOpETeHus U
UCTIONIb30BaHUsl Oojiee THyOOKMX TEOMETPUYECKUX 3HAHUW W JEHCTBUH,
crielU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCTIEIIHOTO MpOo(ecCuOHaTBLHOTO
0o0pa30oBaHusl, CBI3aHHOI'O C UCIIOJIb30BAaHUEM MaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriIyOJnEHHOM YpOBHE,
PacCIIMPSIONINMYU U YCWIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISFOTCS:

pacCIINPEHUE MPEICTABICHUS O TEOMETPUH KAaK YaCTU MUPOBOW KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaXx Kak o
BAKHEHUIINX MATEMATHYECKUX MOJEISAX, IMO3BOISIONIMX OINHUCHIBATH U M3Yy4aTh
pa3HbIE ABIEHUS OKPYKAIOIIETO MUPA, 3HAHUE OHATUWHOIO amnmapara o pas3aeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHue  yMEHHS BJIAJICTh OCHOBHBIMHU MOHATUSIMHU O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMysl U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbl U HAXOIUTh
HECTaHAapTHBIE CIIOCOOBI PEIIeHUs 3a/1aY;

dbopMupoBaHUE YMEHHs PACIlO3HABaTh HAa YEPTEKaX, MOJCISIX U B peaTbHOM
MHUpPE€ MHOTOTPAHHMKH M Te€Jla BpPAlCHUs, KOHCTPYHPOBATH T'€OMETPUUYECKHUE
MOJIENN;

dbopMHUpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOopHid, (POPMUPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKH TIPU
IIPOBEJCHUN PACCYKIACHUN;

dbopmMupoBaHrUe YMEHHs BJAJE€Th METOJAMM JIOKA3aTeJIbCTB U aJTOPUTMOB
peuieHns, yMEHUs UX MPUMEHSTh, NMPOBOAUTH [10KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHHsI CTEPEOMETPUUECKHX 3aa4 U 33/1a4 C PAKTUYECKUM COLECPKAHUEM,
(opMHUpOBaHME TPEACTABICHUA O HEOOXOJMMOCTH JIOKa3aTelIbCTB  IPH



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKU B ITPOBEJICHUU
JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE ¥ COBEPILICHCTBOBAHWUE HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUaroNIMXCs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIBCKUX
yYMEHUH, KpUTUYHOCTH MBIIIJIEHUS, HUHTEpeca K U3Y4EHHIO T€OMETPHH;

dopmupoBanue (yHKIUOHATIHHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpUHU:
YMEHHUS PACIO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX MOHIATHI, OOBEKTOB H
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTYAIMsX W MPU H3yYEHUH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCMMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIIUPOBAHMs pEAIbHbIX CHUTYallUil, HCCIEIOBaHMUs IOCTPOEHHBIX MOJIENEH,
MHTEPIPETALNN TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpus» B
1011 «xnaccax sBusitorcsi:  «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBER,
«MHororpanHukn», «Tema BpameHus», «BeKTOppl M  KOOpPAMHATHL B
POCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO tpeboBaHuE «yMETh ONEPUPOBATH
MOHSITUSMUY, PEICBAHTHBIMU T€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJEp)KaTelIbHBIM JIMHUSAM Y4eOHOro Kypca, a
(opMHUpOBaHME JIOTHYECKMX yMEHMH  pacupenensiercs He  TOJNbKO 10
coJiep KaTesIbHbIM JIMHUSM, HO U 0 rogaMm odyuyeHusi. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3ysibTaraM ocBoeHust DenepanbHON paboueit
IpOrpaMMBbl, paclpenenEéHHbIM MO TrojaM OOy4YeHHSs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUITMAIBHBIM BOIIPOCAM 00yYaroluecs
oOpalaJuch  HEOJHOKpaTHO. TO TO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMHU MOHATUSIMHU M HABBIKAMU TOCJIEI0BATEIBHO U TTOCTYIATEIBHO, C
cOOJII0/IEHNEM NMPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY I'€OMETPUYECKUX NPEICTABICHUN O0YYalOIUXCs, PACIIMPAS U yIIyOJss
e€, 00pa3zys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K H3YYEHHIO TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE IO3BOJISET:

co3nath ycioBus s auddepeHunanuu  o0ydeHus, MOCTPOEHUS
UHAUBUAYAIbHBIX O0pa3oBaTENbHBIX MpOrpamM, OOECHeuUuTh YIriIyOonE€HHOE
U3y4eHHE T€OMETPHUH KaK COCTaBISOIIEH yueOHoro mpeamera «MaTeMatukay;

HOJrOTOBUTh OOYYArOIIMXCS K MPOJODKEHHIO M3yYEHHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, oOecreurBas MPEEMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriyOoJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeII0).



COIEPKAHUME OBYUEHUA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TNOHATHS ~ crepeoMmeTpuH. Touka, mpsMas, IUIOCKOCTH,
npocTpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM IOCTPOCHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacrnonoxkeHue npsMBIX B IPOCTPAHCTBE: IIE€pPECEKarolLInecs,
napajuieibHble W CKpellMBarouuecs npsmMble. lIpu3Hakum CKpemmBaromuxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTENW B IPOCTPAHCTBE: MAPAIIICIIbHBIE
IPSIMbIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX MPSAMBIX, NAPAILIEIBHOCTD HIPSIMOM
U 1wiockoctu. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBa MapaIeIbHOrO NpoeKkTupoBaHusa. M3o0paxenue
¢uryp B mapayienbHON MPOEKIUU. YTIIbI C COHAINPABICHHBIMH CTOPOHAMH, YroOJI
MEXIy MPSMBIMH B MPOCTPAHCTBE. [lapamnenbHOCTh MIIOCKOCTEN: MapasulesibHbIE
IJIOCKOCTH, CBOKWCTBA NapajiyIeIbHbIX IJIOCKOCTEH. IIpocreiimue
NPOCTPAaHCTBEHHBIE (PUTYpHl HA TUIOCKOCTH: TETpad’Ap, NapalyICIICIIHIIC],
MOCTPOEHUE CEYEHHUM.

[leprieHIUKYISIPHOCTDh HPSIMOM M TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, IPSAMBIE MAPAUICIIBHBIE W NEPIECHAMKYISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYISIPHOCTA NPSMOM M IUIOCKOCTH, TEOpeMa O NpsIMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 70  IJIOCKOCTH,  MpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEW: MPU3HAK  IEPHEHAUKYISIPHOCTH  JIBYX
miockocter. TeopeMa 0 TpEX MepneHAUKYIIsIpax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY INPSIMOM M IUIOCKOCTBIO, ABYI'PaHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOIO yrila. TpEXrpaHHbId U MHOTOI'PAaHHBIE YTJIbIL.
CBolicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBoiicTBa IUIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsMasl U HaKJIOHHasi IPU3Mbl, OOKOBasi ¥ MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapayutenenunen, OpsAMOYIOJIBHBIA — NApajuIeNiENUIe]] U €ro  CBOMCTBA.
Kparuvailiure myTh Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. I[lupamupa: n-yronbHas mnupamuia,
npaBwibHAas W yceu€HHas nupamuabl. CBolicTBa pé€Gep M OOKOBBIX TI'paHel
paBWIbHOM NHpamubl. [IpaBUiIbHbIE MHOIOTpAaHHUKM: NpPABUJIbHAS NIPU3Ma U



[IpaBWIbHAsL IHpaMUJa, [pPAaBUIIbHAs TPEYrojbHas NUpPaMHUAa U NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBneHue O MpaBMWIIBHBIX MHOTOIPAHHUKAX: OKTadJIp,
JNONEKadAp U UKOCAdAP.

BblunciieHne 31€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, AMAroOHalM, YIJIblL.
[Tnomanp OOKOBOM NOBEPXHOCTHM M IIOJIHOM IOBEPXHOCTH MPSIMOM IPU3MBI,
IUTONIAIb OCHOBaHW, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMON TMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MpPaBWIBHOM MNUpaMUIBL,
TeopeMa O IUIOHIAAN YCEUEHHON TUPaMUIbI.

Cummerpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IIPaBUJIBHBIX
MHOrOrpaHHUKOB. CHMMeTpusi B MNPAaBWIBHOM MHOIOIDAHHHUKE: CHMMETPUS
napajuleNIeANena, CUMMETPHS TPABWIBHBIX NPU3M, CHUMMETpPHS IPABUIBHOU
IIAPaMHUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlIoHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IMPOTUBOIIOJI0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpPAMU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBoOWCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IToHaTe xoMIutaHapHble BEKTOpbI. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. [IpsmoyrospHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBsA3p MeXAy KOOPAMHATAMM BEKTOpA U
KOOpIMHATaMU TOYEK. YTOJI MeExXAy BekropamMu. CKalIIpHOE MNPOU3BEICHUE
BEKTOPOB.

11 KJTACC

TeJsa BpameHus

[TonsTHsA: IWIMHAPWUYECKAs TOBEPXHOCTh, KOHHMYECKAs IMOBEPXHOCTb,
chepuyeckas TMOBEPXHOCTh, OOpa3yloIlIue TMOBepXHOCTe. Tema BpalieHus:
IWIMHIP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumMHoe pacronoxeHue
chepsl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalieHusl Ha TuiockocTh. Pa3Béprka mummHapa u konyca. Cummerpust cepsl u
mrapa.

O6béM. OcHoBHble cBoMcTBa 00bEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO TapajuieNienuiena u ciaeactBuss w3 He€. OO0BEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIJIWHIPA, TUPAaMHUIbl 1 KoHyca. O0BEM Mmapa M mapoBOro
CerMEHTa.

KomOuHamu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIAHAP, OMHCAaHHAs OKoJo mwinHapa. llepecedenue cdepsl U mapa ¢
wiockocThio. Kacanne mapa u chepsl miockocteio. [loHSATHE MHOrOrpaHHHKA,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlICHMUSI.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHYCA, TUIOMAAh Chephl B €€ JacTeu.
[Tonobue B mnpoctpanHcTBe. OTHOUIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoousix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOrPaHHUKOB U TEJ BPAILlCHUSI: CEUCHUSI LIUITUHpa
(mapannenbHO W MEPIEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJSIINE Yepe3 BEPIIMHY), CEUCHUS I1apa, METOJIbI TOCTPOCHUS
CEUEHUI: METOJ] CJIE0OB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IMEepEeHOca
CEKYIIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuvu HaJl BeKTopaMH. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOIICTBAa BEKTOPHOIO YyMHOXEHUS. IIpsMoyronbHas
cUCTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pasioxenue BekTopa
o 6azucy. KoopanmHaTHO-BEKTOPHBINA METO/ MPU PEIICHUU T€OMETPUUECKHUX 3aad.

JABuKeHHMs1 B IPOCTPAHCTBE

JBmxenus: npoctpanctBa. OtobOpakeHus. JIBUKEHUS W PaBEHCTBO (uryp.
OOurue cBoiicTBa JBWKEHUW. BuIbl JIBWXKEHUN: MapauleibHBIM TMEpPEeHoC,
[EHTpaJibHass CHUMMETPHS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocIUTaHMe:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMU 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOro  0OIlecTBa,  NpPEJICTaBlI€HUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeyp TPaXXKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHUM C HUX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCTIMTAHME:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHHUS K
IPOIILJIOMY M HACTOSIIIEMY POCCHUICKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIbI,
UCTIOJIb30BaHUE JTHX JIOCTIDKCHMM B JPYTMX HAyKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIDKEHUN HAyKHM U JIeATEIbHOCThIO YYEHOTO0, OCO3HAHUE
JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OYIyIIEro;

4) acTeTHYECKOE BOCITUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY MATEMaTUYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a7a4, PELIeHUI, pacCy AeHUI, BOCIPUUMUYHUBOCTD
K MaTeMaTUYECKUM aCMEeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocnUuTaAHUE:

c(OPMHPOBAHHOCThL YMEHHUS TPUMEHSATh MAaTEeMATHUYEeCKHUE 3HAHHUS B
MHTEpEeCcax 310pOBOro U 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUH U
OTJIbIXa, peryisipHas (GU3nMvecKass aKTUBHOCTH), (PM3HMYECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHITUSX CIOPTUBHO-03/J0POBUTEIHHON J1€SITEIbHOCTHIO;

6) TpynoBoe BociuTaHuUeE:

TOTOBHOCTh K TpPYdy, OCO3HaHUE LIEHHOCTH TPYIOIIOOUS, HHTEpEC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymiedt mnpodeccud U peaau3oBbIBaTh COOCTBEHHbBIC IKU3HEHHBIE TUIAHbI,
FOTOBHOCTh U CIOCOOHOCTh K  MareMaTW4eckoMy  OOpa3oBaHMIO U



caM0OOpa30BaHUI0 Ha TMPOTSHDKCHHHM BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYacTHIO B PEIICHUU MPAKTUIECKUX 3a/1a4 MAaTEMaTUIECKON HAMPaBICeHHOCTH;

7) 3koJ0rHYEecKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYpPhl, TTOHUMAHUE BIIMSHUS
COILIMAJIbHO-D)KOHOMHYECKUX MPOLIECCOB Ha COCTOSIHHE MPUPOAHON M COIUATbHON
CpeIlbl, 0OCO3HAHMUE TJIOOAIBHOT'O XapaKTepa dKOJOTHUECKUX MPOOJIeM, OpUECHTAIIHS
HAa TPUMCHCHHE MATEMAaTWYECKWX 3HAHWA JUIsl pemieHus 3amad B 00JiacTu
OKpYXaromeld cpeapl, TUIAHHPOBAaHUE ITOCTYNKOB W OIEHKHM WX BO3MOXHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHWMaHHE
MaTEMaTUYECKON HayKh Kak cdepbl UYeIOBEUECKOW JesSTeNbHOCTH, JTaroB €&
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS [MBWIW3AINK, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTUYeCKOW KyJIbTypOH KakK CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYIO M HCCIIEIOBATEILCKYIO JICATEIHHOCTD
WHAVBUYabHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue JelicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKM MaTEMaTHUYECKHX
OOBEKTOB, TOHSTHHM, OTHOLICHUA MEXAY MOHATHUSIMH, (OPMYIHPOBATH
OIpesiesIeHUs! TIOHATHUH, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(UKaLIUY,
OCHOBaHUS /J1s1 0000IICHUS U CPaBHEHHMSI, KpUTEPUU TPOBOJAMMOI0 aHAIIN34;

BOCIPUHMMATh,  (opMyaupoBaTb U  IPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIE, EIMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTHUBOPEUUS
B (pakTax, JAHHBIX, HAONIOACHUSX U YTBEP)KICHUSX, MpEAsiaraTb KPUTEPUH s
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUECHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMbI€ U OT MPOTUBHOI'O), BEICTPAUBATh apIyMEHTALMIO, TIPUBOJIUTH PUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOWpATh cmoco0 pemnieHus y4eOHOW 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BBHIOMpATh HaWOOJNEe TMOAXOASIMMA C  Y4ETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

basoBble ucciienoBaTebCKue 1eCTBHA:



WCIIOJIb30BaTh BOIIPOCHI KaK HCCIICIOBATCIBLCKHMA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEUHe,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

POBOJIUTH CAMOCTOSITENIPHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SBJICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENILHO (HOpMYJIMpPOBaTh OOOOIIEHUS W BBIBOABLI MO pe3yabTaTam
NPOBEACHHOTO  HAONIONCHUS, WCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHNIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIECCAa, a TakKKe BBIABUTATH
IIPEITONIOXKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmaumeii:

BBISIBIISITH JeUIIMTH MHPOpPMAIIMU, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha
BOIIPOC U JJISI pEIICHHUS 3a1a4H;

BBIOMpATh MH(DOPMAIUIO U3 KCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(DOPMAIMIO PA3ITUYHBIX BUIOB U
dbopmM IpeIcTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAIIHIO, TPEACTABIATh €€ B PA3IMYHBIX (OpMax,
WILTIOCTPUPOBATh TpadUuecKH;

OILICHUBATh HaAEKHOCTD uH(pOpMaIu 1o CaMOCTOSATENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

O0wenue:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJAEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HensMd OOIIEHMsI, SICHO, TOYHO, I'PAaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B
YCTHBIX U IHUCBMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHUS IO XOAY PEILICHUs 3ahadu,
KOMMEHTHUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYXIEHHUS 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOMl TEMBI,
npoOJyieMbl, penraeMod 3a7aud, BBICKA3bIBaTh WJEH, HAIIEJICHHbIE HA IOUCK
peLIEeHUs, COIOCTABIATh CBOM CYXICHUS C CYXXICHUSAMM APYIUX Y4YaCTHUKOB
auanora, oOHapy>KHMBaTh pa3jM4yve M CXOJCTBO MO3UILMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIICNOBaHMUS,
IPOEKTa, CaMOCTOATEIBHO BbIOMpaTh (QOpMAT BBICTYIUIEHHS € Y4YETOM 3aaad
Ipe3eHTAlMU U OCOOEHHOCTEN ayUTOPHUH.

PeryasiTuBHbIE YHHBepPCcAIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanusi:



COCTaBJISAThH IJIaH, aJITOPUTM pElIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMEIOIIUXCSI PeCYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOW WH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBII HHTE/UIEKT:

BIAJ€Th  HABBIKAMHM  TIO3HABAaTENbHON  pedieKCHud  Kak  OCO3HaHUS
COBEpIIAEMbIX JACHCTBUIN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS TpoIlecca M pe3yibTaTa pemeHUs
MaTEMaTUYECKOM 3a]1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HaWJICHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSIM, OOBSICHATH MPUUNHBI
JOCTIKEHHUS WA HEIOCTH)KCHHS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY,
J1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMAaTh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHAUBUIYaTbHOMN
paboThl TpU pemIeHHH Y4YeOHBIX 3a/lay, MPUHAMATH 1€ COBMECTHOM
NEeSATeNbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOUW pabOoThl, pacnpeneisiTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX IaTh IMPOLIECC M pe3yJabTaT pabdoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (hopmax paboThl (00CYyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» W HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU YJE€HAMH KOMAaH/bI, OICEHUBATh
KauyecTBO CBOEro BKJajJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kaacca o0yyaromuics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSTUSMH CTEPEOMETPUU IIPHU
pEIIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKIICHHUII;

e TMPUMEHATH aKCMOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 337124,

e KJaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATh TMOHITHSIMH, CBS3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSAMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON H
IUIOCKOCTBIO;

e CBOOOJIHO OIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;



e CBOOOJHO paclio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHUKOB (IIpU3Ma,
nUpaMuaa, MPSMOYTOJIbHBIN TTapajienenunes, Kyo);

e KJIACCH(PUITMPOBATH  MHOTOTPAHHUKH,  BBHIOMpAsl  OCHOBAHUSA  JIS
KJ1accu(uKanuu;

e CBOOOJHO ONEPUPOBATH TMOHATHUSMHU, CBSI3aHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napauieNibHOE, LEHTPATbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAaHKUE (PUTYP HA TUIOCKOCTh, BBIMOJIHATH H300paKeHUS (UTYP
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIINOJIHSIThH
(BBIHOCHBIE) TIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOIPAHHHMKOB  (IIpU3Ma,
nupaMuIa), TCOMETPUIECKUX Tell C TPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHSITUSIMHU: CHMMETPHUSI B POCTPAHCTBE, LIEHTP,
OCh M IJIOCKOCTb CHUMMETPHUH, IEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOONHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPaMU;

e pewmarh 3aJayd Ha JI0KA3aTE€IbCTBO MAaTEMaTUYECKUX OTHOLIEHUW U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUN MaTEMaTUUECKUX 3aJ]1a4 MOBBIIICHHOTO M BHICOKOTO YPOBHSI
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a]1a4;

e WU3BJICKaTh, MPEOOPA30BBIBATL U WHTEPHPETUPOBATH HHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

e TMPUMEHSATH TMOJYYECHHbIC 3HAHUS HA TMPaKTHKE: CpaBHUBaTh U
aHAJIM3UPOBAThH pEAbHBIE CUTYallMHU, MPUMEHSATh MU3YYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  peHIeHUusT MaTeMaTUyeckdu  CcQOopMyIHpOBAHHON
poOJIeMBbl, MOJEITUPOBATh pEaTbHBIC CUTyallUd Ha S3bIKE TEOMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUM U TEOpEeM, almapara ajreOpbl, peliaTh MPaKTUYECKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/ICHUEM F€OMETPUUECKUX BEJINYNH;

e WMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHUS TEXHOIOTHH.

K koniy 11 kiaacca oOyJaromuiicss Hay4uTCs:



CBOOOJIHO ONEPUPOBATh IMOHATHUSIMHU, CBS3AHHBIMU C IWJIWHIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTY4EHUS;

ONEPUPOBATH MOHITUSMHU, CBI3AHHBIMH C TE€JIAMU BPAILICHUS: ITWIMHAPOM,
KOHYCOM, c(epoil u mapom;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa U Mmap) u
OOBSICHATDH CIIOCOOKI TIOYYCHUS TEJT BPAIICHHSI;

KJIACCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHNE CEPhI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOI'OTPAaHHUKOB M TeJl BpaleHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHHKOB M TEJl BpallICHHUS,
F€OMETPUUECKUX TeJ C IpUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEPUPOBATh MOHSITUSMH, CBSI3aHHBIMU C KOMOWHAIMSMU Tell
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHCAHHBIA B cdepy U
ONMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIICHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY TIJIOMIAISIMHU ITOBEPXHOCTEN U 00bEMaMU
MOTOOHBIX TENI;

n300pakaTh u3y4aemble (UTYPBI, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BpaIllCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOIHO OMIEPUPOBATH MOHSITHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIlMU HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
periaTh TeOMETPUUECKUE 3a7a4l Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH IO TUIOCKOCTH, B
L[EJI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA IIPU PEIICHUY;
CBOOOJIHO ONEPUPOBATh TMOHSTUAMH, CBA3AHHBIMU C JBIJKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

BBINIOJIHATh M300pa)XE€HUsI MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapajuieJJbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPHUH, 3EPKAIbHOU
CUMMETPUH, TPU MOBOPOTE BOKPYT MPAMOI, MpeoOpa3zoBaHUs 000U,
CTPOUTHh CEYEHUS] MHOTOTPAHHHMKOB W TEJ BPAICHUS: CEUCHUS IWJIMHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHbIe
OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOAbl MOCTPOEHUS CEUYEHUW: METOJ CJEI0B, METOJ
BHYTPEHHET 0 MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSITh TeoMeTpuueckre (akThl NI PEHICHHUsS CTEPEOMETPUUCCKUX
3a7a4, NOPEANOJIAralolIUX HECKOJIbKO IIAaroB pEIIEHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemaTre 3aJadyd Ha JOKa3aTelNbCTBO MATEMAaTHUYECKUX OTHOLICHHU H
HaXO0XJICHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATh MPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUYECKUX 33/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATb,
AHAJIN3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAL[MU, IPUMEHATh U3yUYECHHbIE
MOHATHUSL, TEOPEMbI, CBOWCTBA B  TMPOLECCE TMOUCKA  PEHICHUS
MaTeMaTH4ecku  C(OpPMYJHUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peaJbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUU, HCCIIEN0BATh NOCTPOCHHBIE
MOJEIN C HCHOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl, pemaTh MPaKTHUYECKHWE 3a7avd, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYHH;

UMETh TpeACTaBiICHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH GyHIAMEHTA PA3BUTHUS TEXHOIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (mudpoBbIe)
n/n MporpamMmbl Bcero Konrpoat TpakTirieck o0pa3oBare/ibHbIE
ble padoThI ue padoTbl pecypes!
1 BBenenue B ctepeoMeTpuio 23
’ B3anMHOe pacronokeHne npsmMbIx B 6
MIPOCTPAHCTBE
3 [TapannensHOCTB MPSMBIX U TNIOCKOCTEH B g
MIPOCTPAHCTBE
4 [lepneHUKYASIPHOCTD MPSIMBIX U 75 1
IUIOCKOCTEMN B MPOCTPAHCTBE
VYTIiabl U pacCcTOsTHUA 16
MHoOrorpaHHuKu 7 1
BexTtopsl B mpocTpaHCTBE 12
g HOBTOPGHI/IC, 000011IeHIE U CUCTEMAaTH3aIINS 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 2 0




11 KITACC

KonnuecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB 4 TeM uu(poBbIe
Ne /i P Kontpoubnsl | IIpakTnuecku (utcpp )
NMPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
e padoTnbl e padoThbI
pecypchbl
1 AHanutuyeckas reoMeTpus 15
) [ToBTOpenue, 0600IIeHNE U 15
CUCTeMAaTH3aIHsI 3HAHUH
3 O0BEM MHOTOIpaHHUKA 17 1
4 Tena BpameHus 24
5 [Tnomaau moBEpXHOCTH U OO BEMBI 9 |
KPYIJIBIX TEJ
6 JBrxeHus 5
7 [ToBTOpenwue, 06001IeHNE U 17
CHUCTeMaTH3alrs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 2 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KountpoJs
HbIE
padoTbI

IIpakTHyec
KHe
padoTbI

Jara
U3y4eH
ust

JIeKTPOHHbIE
nudpossbie
o0pa3oBareiib
HbIE pecypchl

OcHoBHbIE MpaBUjIa U300paKEeHUS Ha

PHUCYHKC INTIOCKOCTH, ITapaJIJICIIbHBIX IIPAMBIX

(OTpe3KOoB), cepeIuHbI OTPE3Ka

[ToHsITHS CTEpEOMETPUU: TOUKA, IPSMAs,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX MPSMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

[NonsiTus: mepecekarmuecs IOCKOCTH,
MepeceKaronrecs npsiMasi U MIOCKOCTh;
HIOJTYTIPOCTPAHCTBO

[oHsATHS: TIepeceKaroIIuecs MIOCKOCTH,
MEPeCEKAIOIINecs MPSMast U TIOCKOCTh;
TIOJTyITPOCTPAHCTBO

MHororpaHHUKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHHUKH, H300pakeHue
HNPOCTENIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TEPBBIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
ciencTBus U3 HUX. CrocoObI 3ajaHus
NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
O603HaueHus MPSAMBIX U TUIOCKOCTEH

10

N306paxenue ceuenuil nupamubl, Kyoa u
MIPU3MBI, KOTOPbIE IPOXOJIAT Yepes ux peopa.
N300pakeHne nepecedeHus nory4eHHbIX
iockocTeil. PackpammBanue NOCTPOSHHBIX
CEUeHU pa3HbIMU LIBETAMHU

11

N300pakeHne ceueHuit mupaMusl, Kyoa u
MIPU3MBI, KOTOPbIE MPOXOIAT uepe3 ux pEodpa.
N3o0pakeHune nepecedeHust moayuyeHHbIX
IIJIOCKOCTEN. PackpammBaHue oCTpOECHHBIX
CEYCHUH pPa3HbIMU LIBETAMHU

12

N3o06paxenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepes ux peopa.
N300pakeHne nepecedeHus moryueHHbIX
iockocTeil. PackpammBanyue NOCTpOEHHBIX
CEUEHU pa3HbIMU LIBETAMHU

13

N300pakeHne ceueHuit nupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE IPOXOJAT Yepes ux peopa.
N3o0pakeHune nepecedeHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYCHUH Pa3HbIMU LIBETAMHU

14

Merton cnenoB i HOCTPOCHUS CEUEHU I




15

Meroa cnenoB Ui HOCTPOEHUSI CEUCHHI.
CBoiicTBa nepeceyeHU NPSIMbIX U
IJIOCKOCTEMN

16

Meroa cnenoB Uit HOCTPOEHUSI CEUCHUI.
CBoiicTBa nepecevyeHui MpsMbIX U
IUIOCKOCTEN

17

IlocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOCHHSA

18

[TocTpoenue ceyenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeﬁ U 3aI1MCh 11aroB
MIOCTPOEHHS

19

[MocTpoenue cedeHuit B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIar0B
MOCTPOCHUS

20

[Moctpoenue ceueHuit B mupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aIiCh [I1aroB
MOCTPOCHHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLHOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUIX Ha
BBIHOCHBIX yepTexax. Mictopus pa3BuTUs




IJIAHUMCTPHUU U CTCPCOMETPHUU

23

3adetHas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoe pacroniokeHune nNpsMbIX B
npocTtpancTBe. CKpeluBaroIuecs Mpsmble.
[Ipu3Haky CKpemrBaOMUXCs MPSMBIX.
[lapannenbHble IpsiMbIE B IPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBaHUU U
€JUHCTBEHHOCTH IIPSIMOM MapauIeIbHON
JIAHHOM IIPSIMOM, POXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKaAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
NapaJuIeIIbHBIX MPSAMBIX IJIOCKOCTBIO

26

[TapannensHOCTh TpexX NpsiMbIX. Teopema o
TpEX MapajuleabHbIX NpAMBIX. Teopema o
CKPELMBAIOIIUXCS MPSIMbIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MMaPaAJUICIBLHOTO MPOCKTUPOBAHHUS.
N3o6paxenue pasHbix Guryp B
napajieIbHON MPOESKIIUU

28

LlenTpanbHas mpoekus. Yrou ¢
COHaHpaBJ'IeHHI)IMI/I CTOpOHaMI/I. yFOJ'I MG)K]:[y
MIPSIMBIMH

29

3aJauu Ha JOKa3aTeIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPaHCTBE

30

[lonsTHsA: MapauIeIbHOCTD NPSIMON U
IUIOCKOCTH B IpocTpaHcTBe. [Ipn3Hak




HapauIeIbHOCTH MPSIMOI U IITOCKOCTH.
CaoiicTBa napauieaIbHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3ajaun Ha BEIYMCICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEH B
MIPOCTPaHCTBE

32

IlocTpoeHue ceueHus, MPOXOAALIECTO Yepe3
JIAHHYIO IIPSIMYIO Ha 4EepTEkKe U
NapajulesIbHOTO APYrou npsMon. Pacuér
OTHOIICHUU

33

[MapannenbHas npoeKuus, NPUMEHEHUE IS
MOCTPOEHHSI CEYCHUH KyOa u
napasuienenunena. CBoicTBa
napauleIenuneaa u mpu3Mbl

34

IapannensHele muockoctu. [Ipuznaku
NapajulebHOCTU JABYX INIOCKOCTEH

35

TeopeMa o mapamiebHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?IH.IGfI
yepe3 TOUKY, He MPUHAJJIEKAILYIO TaHHON
IUIOCKOCTH U CJIEJICTBUS U3 HEE

36

CaolicTBa napasuleabHbIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MPSIMBIX IEPECEUEHUS ITPU
NIEPECEUYEHUH JIBYX MapaJIICIIBHBIX
MJIOCKOCTEU TpeThei

37

CBoiicTBa napamieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajuleIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEX/y NapaljIeIbHBIMU




IJIOCKOCTSIMU; O TIEPECEUEHUU MPSIMOM C
JBYMsI TTapajyiebHbIMU MIIOCKOCTSMHU

[ToBTopenue: Teopema [Iugaropa Ha

38
IUIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40 CaoiicTBa Ky0a U PsIMOYTOJIbHOT'O
napaJuiesienuIeaa

Al Brruncnenue JMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM TapajulelieIuIe e
[lepnenauKyIsIpHOCTD IPSIMOM U TIIIOCKOCTH.

42 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IUIOCKOCTH
[lepneHauKyIsIpHOCTD IPSIMOM U IIIOCKOCTH.

43 [Ipu3Hak nepneHIuKyIIpHOCTH OPSIMOU U
IUIOCKOCTH
TeopeMa o CylieCTBOBaHUH U

44 €IMHCTBEHHOCTH NIPSIMOU, MPOXOISIIIEH
yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K IIJIOCKOCTU

45 [1nockoCcTH U NEepHeHIUKYISIPHbIE UM
MIPSIMBIE B MHOTOTPAHHHUKAX

46 [1nockoCcTH U NEepHeHIUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PAHHHUKAX

47 [lepnennukynsip u HakinoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKU Ha MIPSAMYIO

43 [Tepnenaukynsip v HakioHHAs. [locTpoeHue

MEePHEeHIUKYIIApa U3 TOYKU Ha MPSMYIO




Teopema o Tpéx nepneHuKyIsIpax (mpsamas

49
u oOpaTHasi)

50 Teopema o Tpéx nepneHIuKyIsIpax (mpsamas
u oOpaTHast)

51 VYroa Mexay CKpelrBaoIUMUCs IPSIMbIMU

5 Ilonck nepneHANKyYISPHBIX MPSMBIX C
MTOMOIIBIO EPIEHINKYISPHBIX IIJIOCKOCTEN

53 OpTOroHaJIbHOE MPOEKTUPOBAHUE
IlocTpoenue ceueHuit Kyoa, MpU3MBbI,

54 MIPaBWJIBHOM NMHUPaMUBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKINH
[Toctpoenue ceuenmit Kkyoa, MPU3MBI,

55 MIPaBWJIBHOM NMHUPaMUABI C TOMOIIBIO
OpPTOTOHAJILHOU MTPOEKIIMH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 IJI0CKOCTH. [IImockocTn cummeTpuil B
MHOT'OI'PaHHUKaX

57 [Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUN

53 IIpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
paccTOSHUM OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
PacCTOSHMN OT TOYKH JI0 MJIOCKOCTH
Crioco0ObI ONYCTUTh NEPHEHIUKYIISPHIL:

60 CUMMETPUS, CIBUT TOUKHU I10 HapajlIeIbHON
MIPSIMOU

61 CaBur no HenapasueabHON IPSMOH,




WU3MEHEHUE PACCTOSHUM

62

[IpoBepounas padota "B3zanmHoe
pacmoJIOKEHHE MPSAMBIX U INIOCKOCTEN B
npocTpaHcTae"

63

[ToBTOpEHME: yroy Mex 1y IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJILHUKE, TEOPEMA
KOCHUHYCOB

64

[loBTOpEHue: yroa Mexny
CKPEILIUBAIOIIMMHUCS MPSMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/Ie MCTObI BEIYUCIICHUSA yTJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpanHsbIii yroy. CBOWCTBO TMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnenaukynspHeie miockoctu. CBolcTBa
B3aUMHO MEPIIECHIUKYIISPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHAUKyISIPHOCTH INIOCKOCTEN;
TeopeMa O IPSMOH IEPECEUEHUs IBYX
IIJIOCKOCTEH NEPIEHAUKYISAPHBIX TPETHEH
IUIOCKOCTH

69

[IpssMOYTONBHBIN MapajuieenuIe; Kyo;
U3MEPEHMs], CBOMCTBA MPSIMOYTOJIbHOTO
napajuiesIeuIesa

70

TeopeMa 0 JharoHaJii NpAMOYTroJIbHOTO
napaJurejicnuneaa u CJICACTBUC U3 Hee

71

CrepeomMeTprueCcKre U MPUKIIAIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACTIOI0XKEHUEM




IMPAMBIX U TNIOCKOCTU

72

Kontponbnas padora
«IlepreHIUKYIAPHOCTD IPSIMBIX U
TUIOCKOCTEH B IPOCTPAHCTBE

73

[lapa mapaynenbHbIX MII0CKOCTEN Ha
CKPEILIUBAIOIINXCS IPSIMBIX, PACCTOSIHHE
MEXIY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLIUSIX

74

PaccTosiHre OT TOUKH J10 TNIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 TUIOCKOCTH

75

Beluncnenue paccTOSHUNA MEXKIY
CKPELIUBAIOIIUMHUCS IPIMBIMHU C ITIOMOILBIO
NEPIEHIUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHblil yroy, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema ITudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOTO YIJIa

71

DnemMeHTHI c(hepuuecKor FreOMEeTPHUH:
reo/ie3nvYecKre JMHUU Ha 3emiie

78

[IpoBepounas pabora "Yribl u paccTostHUs"

79

CucremaTtu3zanus 3HaHuH "MHOrorpaHHUK U
€ro 3JIeMeHTH!"

80

[Impamupa. Buns! nupamun. [IpaBunbHas
npamuIa

81

[Ipuzma. IIpsimast u HaKJIIOHHAS TPU3MBI.
[IpaBunpHas npusma

82

[Ipsamoii napasienenume, NpsiMOYroJIbHbIN
napajuiesenumnes, Kyo




BBIHYKJIBIC MHOT'OI'paHHUKH. TeopeMa

83 Olinepa !
Beintykiibie MHOrorpanHuku. Teopema
84 Ditnepa. [IpaBusbHbIE U OTYIIPABUIBLHBIE 1
MHOTOTPaHHUKHU
85 Konrtponsnas padora "MHororpaHHUKH" 1
%6 [TonsiTre BEKTOpa Ha IJIOCKOCTH U B
MIPOCTPAHCTBE !
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOPOB 1
89 [IpaBuno mapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 Pasnoxxenue Bekropa o 0aszucy Tpéx |
BEKTOPOB, HE JIEXKAIIHUX B OJTHOH MIOCKOCTH
92 CkansipHoe Nnpou3BeieHne 1
93 Brruncnenue yria Mexay BEKTOpamu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3ajaun ¢ BEKTOpamMu 1
95 [Ipocreiimne 3anaun ¢ BEKTOpaMu 1
96 [Ipocreimne 3agaum ¢ BEKTOpaMH 1
97 [IpocTeiimue 3ajaun ¢ BEKTOpamMu 1
98 O00011IeHNE U CUCTEMAaTU3aLUs 3HAHUHA 1
99 O0600611eHne U cucTeMaTU3aIus 3HAHUHA 1
100 O06001IeHNe U cUCTeMaTU3aIus 3HAHUIA 1
101 O00011eHre U cucTeMaTU3alus 3HAaHUHA 1
102 O00011IeHNE U CUCTEMATHU3ALIU 3HAHUHA 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102




11 KITACC

KonnuecTBo yacos it JIeKTPOHHbBIE
ara
nudposbie
Nen/m | Tema ypoka Kourponbnbl | IlpakTuyeckn | H3y4YeHH
Bcero o0pa3oBaTeIbHbI
e padoTnbI e padoTsl A
e pecypchl

] [ToBTOpenue Temsl "KoopanHatel BeKTOpa |

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CransgpHoe |

MPOU3BEJCHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "'Boiunciienue yria |

MEXKy BEKTOpaMH B MpOCTpaHCTBE"
4 IToBTOpeHue Tembl 'Y paBHEHHUE MIPSIMOU, |

MPOXOASIIEH uepe3 1Be TOUKHU"
5 YpaBHEHHE MJIOCKOCTH, HOPMaJb, |

YPaBHEHUE ITIOCKOCTH B OTPE3KAX
6 YpaBHEHME III0CKOCTH, HOPMAJIb, 1

YpaBHEHUE IIOCKOCTH B OTPE3KAX
7 BekropHoe npousBeieHne 1
g JIvHeitHbIe HepaBeHCTBA, JIMHEHHOE |

IPOrpaMMUPOBAHNE
9 JIvHeitHbIe HepaBeHCTBA, JIMHEHHOE |

IPOrpaMMHUPOBAHNE
10 AHanuTUYeCcKHe METOIbl pacy€Ta yria |

MEXIy NPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTUYEeCKHE METO/bl pacyéTa yria |

MCKAY INIOCKOCTSAMHA B MHOT'OI'paHHUKAX




®opmyna paccTOSHUSA OT TOUKH J10

12
IUIOCKOCTH B KOOpJMHATaX

13 HaxoxaeHue paccTossHUM OT TOYKH 10
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOUKH 10
IUIOCKOCTH B MPAaBUJILHON TUPaMU/Ie

15 [TpoBepounas padota "AHanuTuyeckas
reometpus"

16 CeueHust MHOTOrpaHHUKOB: CTaHIaPTHbHIE
MHOTOI'paHHUKHU

17 CedeHuns MHOTOIPAHHUKOB: METOJ CJIEJIOB
CeueHust MHOrOrpaHHUKOB: CTAHIAPTHBIE

18 IIJIOCKOCTH, IIEPECEYEHUs IPSIMBIX U
IUIOCKOCTEU

19 [TapasuienpHble IPSAMBIE U INIOCKOCTH
napaJuleJIbHbIE CEYECHHUS

20 [TapasuienpHble IPSAMBIE U INIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapanienpHble NPsSMBIE U MITIOCKOCTHU: YTJIBI
MEXy CKPELMBAIOLIUMUCS IPIMBIMU
[lepnenuKynsipHbIE NPSIMBIE U IUIOCKOCTH:

” CTaHJAapTHBIE NIapbl MEPIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHAMMETPUH
MHOTI'OI'PaHHHUKOB

” [leprieHquKyIIApHBIE NPSMBIE U TUIOCKOCTH:
TEOpeMa O TPeX NEPIEHAUKYIIPAX

24 IleprieHquKyIApHBIE IPSIMBIE U ITIOCKOCTH:




BBIYHCJICHUA OJIMH B MHOI'O'paHHUKaX

25

[ToBTOpEHME: IO T1 MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TUTOMIAACH, COOOpaKEHUS
noj10ous

26

[ToBTOpEHHME: TIIOIIAAN MHOTOYT OJIbHUKOB,
dbopMyITBI 15 TUTOIIAEH, COOOpasKeHUS
ox00us

27

HOBTOpeHI/IeI rjiomaanu MHOTI'OYIrOJIbHHUKOB,
dbopMyIBI IS TUTOIIAACH, COOOpaKEeHUS
ogo0ust

28

[Inomany ceyeHnit MHOTOIPAHHUKOB:
TUTOIIA/IA IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus mo100us

29

[Inomanyu ce4yeHnii MHOTOIPaHHUKOB:
IUIONIA/IM IOBEPXHOCTEN, pa3pe3aHus Ha
YaCTH, COOOPaKECHHS TTOJ00HS

30

[TpoBepounas pabora "[loBTopenue:
MHOT'OT'PaHHHUKH, CEYCHUS
MHOT'OI'PaHHHUKOB"

31

O6béM Tena. OO0BEM IPSAMOYTOJIBHOTO
napasuiesieure/ia

32

3anaun 00 yJaBOECHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yTIia

33

CrepeomMeTpHueCcKue 3a1a4H, CBSI3aHHbIE C
00BEMOM NPSAMOYTOJILHOTO
napasuiesienunesia

34

[Ipuknaaneie 3a/1a4n, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMA MPSIMOYTOJILHOTO




napajuiejicnuneaa

35 O0BEM TIPSIMO IPU3MBI
CTepeoMeTpUUCCKHE 3aJa4H, CBI3aHHBIC C

36 ’
BBIYMCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [TpuxnagHeie 3a1a49u, CBI3aHHbBIE C
00BEMOM NPSAMOI IPU3MBI
Brrurcnenue 00bEMOB T C IOMOIIBIO

38 onpeneneéHHoro uurerpana. OobpEm
HAKJIOHHOU NPU3MBI
Brrurcnenue 00bEMOB Tl C IOMOIIBIO

39 omnpenenéHHoro uHTerpaiga. OobEmM
TTPaMUJIBI

40 ®opmyna o0bEma nupamuibl. OTHOIICHHE
00BEMOB MHpPaAMUJ ¢ OOILITUM YTIIOM

A1 dopmyna o0bEma mupamuibl. OTHOIICHHE
00BEMOB ITUPaMH/L C OOLITUM YIIJIOM

4 CrepeoMeTpuiecKue 3a1a4n, CBI3aHHbBIE C
00BbEMaMU HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuieCcKre 3a1a41, CBI3aHHBIC C
00bEMaMu TUPaAMUJIBI
[Tpuknagueie 3agaun 1Mo TeMe "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00HEMOM HAKJIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3anauu 1o TeMe "O0BEMBI
Ten", CBA3aHHBIE C 00BEMOM MHPAMUIBI

46 [Tpumenenne 06bEMOB. Beruncienue

PAaCCTOAHUA A0 IMIIOCKOCTH




Konrponbhas padota "O0bEM

47 "
MHOTOTpaHHUKA
Hununapuyeckasi MOBEPXHOCTb,

48 oOpasyroliye HUINHIPUIECKON
MOBEPXHOCTH

49 Mumuuap. [psmoii kpyroBoi HUIMHAP.
[1nomans NOBEpXHOCTH UUIIMHIPA

50 Konuueckas moBepxHOCTh, 00pa3yroline
KOHUYECKOU MmoBepxHOocTU. KoHyc

51 CeueHune KOHYca MIOCKOCTBIO,
napajieaIbHOM MITOCKOCTH OCHOBAaHMS

5» VYceuénnsblii koHyc. 300pakeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBO MOBEPXHOCTH U MOJTHOM
MTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3a1a4i Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHHH IIMIIMH/IPA, KOHyCa
CrepeoMeTpuuecKkue 3a/1a4u Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
MOCTPOEHUEM CEUECHHI IIMIIMH/IPA, KOHyCa

57 [TpuknagHbie 381249, CBI3aHHBIE C
LHWIMHIPOM

53 [IpuknagHeie 3a1a4u, CBA3aHHBIE C

MUJIMHAPOM




59

Cdepa u map

60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTHI0. Buj 1 n3obpakenue mapa

61

[epeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Buj n n3o0pakenue mapa

62

VYpasuenue coepsl. [Inomans chepst u eé
yacTen

63

CummeTpus chepsl 1 mapa

64

CrepeoMeTpuieCcKre 3a/1a4u Ha
J0Ka3aTeCJIbCTBO U BbIYHUCICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUYCHHUU IIOCKOCTHIO

65

CrepeoMeTpuiecKue 3a/1auu Ha
J0Ka3aTeJIbCTBO U BBIYHUCICHUEC, CBJI3aHHBIC
co cdepoif u mapoMm, MOCTPOSHUEM X
CEUYEHUH IIOCKOCTHIO

66

IIpuknagHele 3a1a4u, CBA3aHHBIE CO
cepoii u mapom

67

[loBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH,
BBIUHCJICHUSA B Opr)KHOCTI/I, CTaHHapTHBIe
moxooust

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'paHHHUKOB

69

3anauu o Teme "Tena U HOBEPXHOCTH
BpaleHus"

70

3anaun no Teme "Tena ¥ MOBEPXHOCTH




BpaleHus"

71

[TpoBepounas padota "Tena 1 MOBEPXHOCTH
BpauieHus"

72

O06BEM umuHIpa. Teopema 06 00bEME
MPSIMOTO IIMJTHHJIpA

73

Beruncnenue 06bEMOB T ¢ TOMOIIBIO
omnpenenéHHoro uuterpana. O0bEM KoHyca

74

[Tnomaau G0KOBOI U MOTHON TOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpuuecKue 3a/1a41, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB LIMJIMHPA, KOHYCa

76

[Mpuxnagueie 3agaun o Teme "O0bEMBI 1
MJIOIA I TTOBEpXHOCTEN Ten"

77

O0BEM mapa 1 MIAPOBOTO CEKTOPA.
Teopema 06 06bEéMe mapa. [Inomans
cheprl. CTepeoMeTpUUYECKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHHEM 00BEMOB Iapa,
IIAPOBOT'O CErMEHTA U IIIAPOBOT0 CEKTOPa

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa 1
Iomabio chepbl. COOTHOIICHUS MEKITY
IUIOINAASIMH [TOBEPXHOCTEH 1 00BEMaMuU
MOI00HBIX Tel

79

[logoGHbIe Tena B MPOCTPAHCTBE.
W3Menenune o0bEMa mpu o001 H.
CrepeoMeTpHYeCKHE 3a/1a9H, CBI3aHHBIC C
BBIUKCJICHHEM 00BHEMOB TEJI M IIOIIAACH
MTOBEPXHOCTEN




80

Kontponbhas pabota "[lnomanu
MOBEPXHOCTHU U 00BEMBI KPYTJIbIX TEd"

81

JBrkenust mpoctpancTBa. OToOpaskeHHUs.
JBukenus u paBeHCTBO (uryp. O0mime
CBOICTBa JBHKCHUU

82

Buael nerkeHUi: napauielibHbI IEPEHOC,
LECHTpAJIbHAsE CHMMETPUS, 3€PKaJIbHAS
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOI1

83

[TpeoGpa3zoBanus nogodus. [Ipsmas u
ctepa Ditnepa

84

['eomeTpuueckue 3ajaul Ha MPUMEHEHHE
JIBIDKEHUS

85

[TAposepounast pabora "Bekropsl B
npoctpaHcTee”

86

Ob6o6maromee nosroperne 11 mousTuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucreMaru3anus 3HaHui: "[lapanneapHoCTh
MPSIMBIX U TIFIOCKOCTEH B IpocTpaHCcTBE"

87

Ob6o6matoriee noproperue 11 nonsTuit u
MeToJ10B Kypca reomeTpuu 10—11 kimaccos,
cucTeMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTBe"

88

O6o6matomiee moBTopeHue 11 moHATHI 1
MeToJ10B Kypca reomeTpuu 10—11 kinaccos,
cucTeMaTH3alys 3HaHuil: "BekTopbl B
npoctpaHcTee”

89

O6o6maromiee nosropenue 11 nonsTuii u
MeToA0B Kypca reomerpun 10—-11 knaccos,




cucreMarusanys 3Hanuil: "O0sem
MHOTOrpaHHHKA"

90

Ob6o6maromee nosroperne 11 moHsTuit u
MeToJ10B Kypca reomerpun 10—11 xnaccos,
cucremaTu3alys 3Hanuil: "OobeM
MHOT'OI'paHHUKA"

91

Ob6o6matomee noproperue 11 nousTuit u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cuctematuszanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TEN"

92

O6o6maromniee moBropeHue 11 noHATHI 1
MeToA0B Kypca reomerpun 10—-11 knaccos,
cuctemaru3anysa 3gaguii; "Ilomanu
MOBEPXHOCTU U OOBEMBI KPYTJIBIX TEN"

93

[ToBTOpeHme, 0000IeHNE 1
cucTeMaTH3aInsI 3HaHUN

94

[ToBTOpeHwme, 0000ICHNE 1
CUCTEeMaTH3allHs 3HaHUI

95

IToBTOpEHHE, 0000IIICHHE 1
CHCTEMAaTH3aLUA 3HAHUI

96

Hcropus pa3sBUTHS CTEPEOMETPUN KaK
HaYKH U €€ pOJib B PA3BUTUH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayYKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH




98

Hcropus pa3sBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HaYKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
VWHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Ucrtopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pa3sBUTHS CTEPEOMETPUN KAK
HAyKU U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO HACOB I1O
I[TPOI'PAMME

102







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849410
Bnageney Anvgpeesa MpuHa BAvecnasosHa

OeicTevTened C01.09.2025 no 01.09.2026



http://www.tcpdf.org

		2026-03-10T14:59:03+0500




