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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonpKy J0TMYECKOE MBILIUIEHUE, (POPMHUpPYEMOE IPU U3YUEHUHU 00YHaArOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUECKUX 3a]au.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaromUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPoecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 337auyaMu Kypca T€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3ieiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpOBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHATHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJETh METOJAMHU J0KA3aTEebCTB M AJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHWY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TIPOBEACHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEP)KATEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM MO TojaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapajlIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IPOCTPAHCTBE, IMPSAMBIE MapajUIebHbIE W NEPIEHAUKYISPHBIE K ILIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [leprnenaAuKyaspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiiCcTBa IJTIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
pu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBas W MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamuabl. CBolicTBa péOep M OOKOBBIX TpaHEH TMPaBUIBLHON MHUPAMHJIBL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIbHBIX MHOTOTPAHHUKAX: OKTAIP, AOACKAdAP U UKOCAMP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TOBEPXHOCTb, KOHUYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunuHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHnanum Ten BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipusma, BmmcaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIWHApPA, KOHyCa, TUIOMAAbL chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS UINHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPUS, IIOBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHICTBOBAaTh C COI[MAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHMS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATCIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUHN, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KlacCU(pUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3aJad, HOPUHUMATh LEelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CykaAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIOJIOKECHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEpUPOBATh TOHATUSMHU, CBA3AaHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XICHNE TeOMETPUUECKUX BETTMUNH, TPUMEHSISI H3BECTHBIC METO/IBI IIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOOpPa3OBBIBATH M HWHTEPNPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelIeHUusT MaTeMaTHU4ecKu  COpMyIHMpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOKJECHUEM T'€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CHEepUYecKOil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€PKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SIIUE YEPE3 BEPIINHY ), CEUEHUS 11aAPa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3aja4, MPEANOJIaralouMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPUICCKHX 3a71ad;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyJIHMPOBAHHON MPOOJIEMBI, MOACIUPOBATH pPEajbHbIE CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPUU Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 -https://resh.edu.ru/subject/
B
2 SAMMHOE PACHOJIOKCHIE HPAMBIX B 6 1 -https://resh.edu.ru/subject/
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8 ‘https://resh.edu.ru/subject
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTB TPAMBIX 1 25 :https://resh.edu.ru/subject/
IJIOCKOCTEN B MPOCTPAHCTBE
Vel U paccTosTHUS 16 1 :https://resh.edu.ru/subject/
MHororpanHuku 7 1 1 -https://resh.edu.ru/subject/
BekxTops!l B IpocTpaHcTBE 12 -https://resh.edu.ru/subject/
3 HOBTOPGHI/IG, 0000IIIcHHE U CHCTEMAaTH3aIlH 5 1 ‘https://resh.edu.ru/subject
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 1



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanmuTHYECKass TEOMETPHS 15 1 -https://resh.edu.ru/subject/
I1 600

2 OBTOPEIIIE, OBODIIEHIE 1 15 1 ‘https://resh.edu.ru/subject/
cucreMarui3anuvs 3HaHUU

3 O6bEéM MHOTOTpaHHHKA 17 -https://resh.edu.ru/subject/
Temna BpameHus 24 :https://resh.edu.ru/subject/
n 61

5) HOTHAIL TIOBEPRHOCTI 1 ODBEMET 9 1 -https://resh.edu.ru/subject/
KPYIVIBIX T€ll

6 JIBYOKCHUS 5 1 -https://resh.edu.ru/subject/
II

7 OBTOpeiile, 0000mIeHe i 17 1 ‘https://resh.edu.ru/subject/
cucreMarui3anuvs 3HaHUU

OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 7 0



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




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[ToHsATHS cTEpeOMETpHH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTHs: nepecekaronecs
IJIOCKOCTH, TEpECEeKaIOLINecs psmas
U TUIOCKOCTb; IMOJTYIIPOCTPAHCTBO

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, MEPCCCKAOIIUECCA TpsAMasn
U INIOCKOCTB, MOJYIIPOCTPAaHCTBO

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIMX 0OBEKTOB

-https://resh.edu.ru/subje
ct/
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MHororpaHHUKH, H300paKeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUU U TIEPBHIE

CIICACTBHA U3 HUX. Crioco05b1 3aJaHusg
IpsAMBIX U IUIOCKOCTEH B

npoctpancTBe. O003HaUCHUS TPSIMBIX

U IUIOCKOCTEH

N300pakeHune ceueHuil nupaMupl,
Ky0a ¥ pU3Mbl, KOTOPbIE IPOXOJIAT
yepes ux péopa. M3obpaxenue
[IepeceyeHNs MOTYyYEHHBIX
mIockocTeil. PackpammmBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N300pakeHue ceueHuil nmupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeUeHUH Pa3sHBIMU
IBE€TaMHu

:https://resh.edu.ru/subje

ct/

12

N300paxenune ceyeHN nmupamMuibl,
Ky0a U PU3MbI, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
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MepPECEUCHHS TTOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

13

14

15

16

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbI, KOTOPbIE IPOXOAAT
yepe3 ux péopa. M3obpaxenue
MePECeUCHUS MOTYUCHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETaMHU

Mertoa cnesoB i TOCTPOSHUS
CEeUeHUU

Meton cienoB Uit IOCTPOEHUS
ceueHuii. CBOMCTBaA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB Uit IOCTPOEHUS
ceueHuii. CBOMCTBaA NepeceueHuit
HPSIMBIX U IIJIOCKOCTEN

-https://resh.edu.ru/subje

ct/
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17

[ToctpoeHue ceueHuit B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIMCh IIAroB MOCTPOEHUS

18

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS
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19

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3naHnue BEIHOCHBIX YEpPTEKEN U
3aMuch UIaroB MOCTPOCHUS

20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3aHnue BEIHOCHBIX YEpTEXKEN U
3aIUCh IIaroB MOCTPOSHUS

21

[ToBTOpenue mnanumerpun: Teopema
0 MPONOPIIUOHATBHBIX OTPE3KaX.
[TogoOue TpeyroJbHUKOB

22

[ToBTOpenue manumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEpPEOMETPUU

23

24

25

KourponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoe pacnosnoxeHue npsMbIx B
npoctpancTse. CKpenBaronmecs
npsmble. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapaneneHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa o CyIeCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
MapayieIbHON JAHHOW MPSMOW,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlleH Ha

-https://resh.edu.ru/subje

ct/
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JlaHHOU npsimoit. Jlemma o
MepeCceYCHUH MapaICIbHBIX TPSIMBIX
IUIOCKOCTBIO

26

[TapamienbHOCTB TPEX NMPSIMBIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPELIMBAIOILUXCS MPSIMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLIEILHOTO
npoektupoBanus. M3o0paxkenue
pa3HbIX GUTyp B mapansienbHOMN
MIPOEKIINU

28

29

30

31

[enTpansHas npoekuus. Yroui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacrosoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsTHS: MapaIeNnbHOCT IPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
mockocTH. CBoMcTBA
MapajuIEIbHOCTH NPSIMOU 1
IIJIOCKOCTH

FCOMCTpI/I‘{CCKI/IC 3aaa4d Ha
BBIYHMCIICHHUE U A0Ka3aTCJIbCTBO,
CBs3aHHBIC C MApaJlJICJIbHOCTBIO




IIPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MIPOXOASAIIETO
4yepe3 JaHHYIO MIPSIMYIO Ha YEPTEXKE U
MApaIIENBHOIO IPYTrOM MPSMOIA.
Pacuér orHOLIEHM I

33

[MapannensHas mpoeKuus,
MIPUMEHEHHE IS TOCTPOCHUS
ceueHHid Ky0Oa 1 rmapajuiesenume/a.
CaoiicTBa napajuiesienurnena u
IIPU3MBI

:https://resh.edu.ru/subje
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34

35

36

37

[Tapannensubie maockoctu. [IpusHaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAICHKALLYIO TaHHOU TII0OCKOCTH
M CIECTBHUS U3 HEE

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTU
MIPSAMBIX [IEPECEYCHUS IIPU
IEPECEYCHUHN IBYX MMapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CaolicTBa napamuienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
[apajiebHbIX IPIMBIX,
3aKJIFOYEHHBIX MEXIY
NapaJIeIbHBIMU INIOCKOCTIMU; O
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[IEPECCUCHNUH NIPSAMOU € ABYMsI
IIapaJUIeIbHBIMU IIJIOCKOCTSIMU

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

41

42

43

44

45

Brraucnienue JuiiH OTPE3KOB B Ky0e u
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[leprnieH IUKyYNISAPHOCTD MPSMON U
wiockoctH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJI0OCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MPOXOASAIICH uepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYISIPHON K
MIJIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

:https://resh.edu.ru/subje

ct/

46

[ImockocT U nepreHInKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX
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47

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIsIpa us3
TOYKHU Ha MPSAMYIO

48

[lepnieHiuKynsp U HAKIOHHAS.
ITocTpoeHue nepneHauKyIIspa us
TOYKH Ha MPSIMYIO

49

TeopeMa o TpEX nepHeHANKYIIApax
(mpsimast 1 oOpaTHast)

:https://resh.edu.ru/subje

ct/

50

51

52

Teopema 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHast)

Yroa Mexay CKpeIUBaOIIUMHUCS
MPSIMBIMH

[Touck neprneHaANKyISIPHBIX MPSMBIX C
MOMOIIIbIO EPHEHAUKYISIPHBIX
IJIOCKOCTEN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuit kyoa, Ipu3Msl,
[IPaBUIILHON IIUPAMUJBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyoa, Npu3Msl,
[IPaBUIILHON ITMPAMUJBI C IIOMOIIBIO
OPTOTOHAJILHOM MPOEKLIUH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETPUH B MHOT'OTPaHHUKAX
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57

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U TUNIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH
Crnioco0sI OMyCTUTh
MEePIEeHIUKYIIAPBL: CHMMETPHS, CIBUT
TOYKH 10 MapaJJIeTbHONU MPSIMOM

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

62

63

64

KontponbHas padota "B3anmuoe
PaCIIOJIOKEHUE TPSIMBIX U IUIOCKOCTEN
B IIpocTpaHcTee”

[ToBTOpEHUeE: yroma Mexay NpsMbIMU
Ha MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJbHHKE,
TeopeMa KOCUHYCOB

[ToBTOpEHUE: yroy MexIy
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckue MeTo b1
BBIYMCIICHUS YIJIa MKy IPSIMBIMU B
MHOT'OTpaHHUKAX

66

JIByrpanHnsblii yroi. CBoiicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yTja




67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aNMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
IIepECEUYECHUS ABYX IUIOCKOCTEH
HEePIEHANKYIISPHBIX TPETheH
IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapauIeICIUIIe;
KyO; U3MEpEeHus1, CBOMCTBA
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIE1a

70

71

72

73

74

Teopema o nuaroHanu
MPAMOYTOJIBHOTO MapajulesienuIieia u
CIEACTBHEC U3 HEE

CTCpeOMCTpI/I‘{eCKI/Ie " NPpUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeI CKpCHIUBAOIHNECA
MpsAMBIC, ITAPAJUICIIBHBIC INIOCKOCTHU B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKpEUIUBAIOIINXCA MPSMBIX,
pPacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MIPOCTHIX CUTYAIUIX

Paccrosame oT TOUkH J0 IIITOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH




75

Beluncnenue paccTossHUNA MEXKIY
CKPEILMBAOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

76

TpéXrpaHHblid yroy, HepaBeHCTBA JUIS
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

7

78

79

DNEeMEeHTHI CPePUIECKON TeOMETPHH:
reoJIe3nYeCcKue JIMHUYU Ha 3emiie
KonTponbnas padota "Yrisl u
paccrosaHus"

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuUK U €ro 3JeMeHThI"

80

81

82

[Inpamnpa. Buael nupamu .
[IpaBunbpHas nupamuia

ITpusma. IIpsamas v HakIOHHAs
npusMmsl. [IpaBunbHas npusma
[IpssMoit napainenenunen,
MIPSAMOYTOJIBHBIN MapaJuIeICIUIIE],
Ky0

83

84

Brimykisie MHOrorpannuku. Teopema
Olinepa

Beinykiieie MHOrorpanHuku. Teopema
Oiinepa. [IpaBunpHbIe 1
IIOJIYIIPaBUJIbHBIE MHOTOI'PaHHUKHU

-https://resh.edu.ru/subje
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KonrponsHas pabora

8 "MHuororpaHHuku" 1

86 [TonaTne BeKTOpa Ha MJIOCKOCTU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBusno mapamnenenurnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH

92 CkansipHoe pou3BeIeHUE 1

93 Brrauciienue yria Mexry BEKTOpaMu 1
B IIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 IIpocreimue 3a1aum ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O6O6HVIGHH€ 1 cHeTeNaTHEatuA 1 -https://resh.edu.ru/subje
3HaHUH o

99 O0600611eHre U cucTeMaTH3alus 1
3HaHUH

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 O06006111eHre U cucTeMaTH3alus 1

3HaHUH
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102 O00011IeHIE U CUCTEMATHU3ALIS

3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTOpenue Tembl "KoopauHaTtet
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
[ToBTOpenue tems! "Boruncnenue
3 yIi1a MeXy BEKTOpaMH B 1
npocTtpaHcTae”
[ToBTOpenue Temsl "YpaBHeHue
4 PSIMOM, MPOXO/ISAIIEH Yepes3 JIBe 1
TOYKH"
5 YpaBHEHHE IJTIOCKOCTH, HOpMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenne 1
JIuneliHbIE HEPABEHCTBA, JIMHEMHOE .
8 orpa oBAHIIC 1 -https://resh.edu.ru/subje
IPOrPaMMHUPOBAHU
porp p ct/
JIuHeliHbIe HEPABEHCTBA, JINHEWNHOE .
9 1 -https://resh.edu.ru/subje

IpOrpaMMUPOBaHKE

ct/
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AHaJIMTUYECKHE METOIbI pacyéTa

10 yrila MeXIy MPSMBIMHU B
MHOTOTpaHHHUKaX
AHaJIMTUYECKHE METO/IbI pacuyéTa
11 yIila MeXIy INIOCKOCTSIMH B
MHOTOIPaHHHUKAX
12 ®opmyia pacCTOSHUS OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX
13 Haxoxaenue paccTosHUui OT TOYKU
10 TIJIOCKOCTH B KyOe
HaxoxneHnne paccTostHui OT TOUKH
14 JI0 TJIOCKOCTH B PABUJIbHOM
nUpaMue
15 KontponsHas pabora
"Ananutuyeckas reomeTpus”
CeueHust MHOTOTPAHHUKOB: .
16 -https://resh.edu.ru/subje
CTaHJapTHBIE MHOTOTPAaHHUKHU ot/
17 CeueHust MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHust MHOTOTPAHHUKOB:
18 CTaHJapTHbIE MIJIOCKOCTH,
MepecevyeHms IPSIMbIX U TIOCKOCTEN
19 [TapannensHble psMbIE U
MJIOCKOCTH: MapaJuiesIbHbIe CEUSHUS
20 [TapannensHble psMbIE U

MJIOCKOCTH: Pac4y€T OTHOLLICHHI
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21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPELMBAIOILUMUCS NPSMBIMU

22

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEePIEHAUKYJIAPHBIX IUIOCKOCTEN U
IPAMBIX, CHMMETPUHU
MHOI'OI'PAaHHUKOB

23

[IepnieHauKyIsApHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIAPAX

24

25

26

[leprieHquKyNApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOI'PaHHHUKAX

[ToBTOpEeHwMeE: MIoMaaH
MHOTOYTOJIbHUKOB, ()OPMYJIBI IJIs
iomiaien, cooopakxeHus moaoous
[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI IJIs
riomiaied, cooopakeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJTBI JIJIs
riomiaiel, cooopakeHus moao0us

28

[Tnomaau ceueHnii MHOTOTPaHHUKOB:

TUTOIIAM TTOBEPXHOCTEH, pa3pe3aHust
Ha 9aCTH, COOOpaXeHUs MOA00US

-https://resh.edu.ru/subje
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29

[Inomanu ceyeHnit MHOrOrpaHHUKOB:

IUIONIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaXEHUs MOA00US

30

KonTtponsnas padora "[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

32

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO TIapajlIeyICITHITe 1A

3agauun 00 yABOEHHH Ky0a, 0
KBajIpaType Ky0a; O TPHCEKLUH yriia

33

CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO TMapajuiesienuneia

34

35

[IpuknanHbie 3a1a4M, CBSI3aHHBIC C
BBEIUHMCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapajlIeIICITHITe 1A

O06BEM npsMOit IPU3MBI

36

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
IIPSAMOM TIPU3MBI

37

38

[Ipuxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSMON MPU3MBI

Brrunciienne 006EMOB TEI C
MOMOIIIBIO OTIPEAETEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
TIPU3MBI

-https://resh.edu.ru/subje
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39

Beruucinenue 00bEMOB TEII C
MIOMOIIIBIO OMPEIETIEHHOTO
uaterpaita. O0bEM nmupaMuIs!

40

®opmyna 00bEMa MUPaAMH/IBL.
OtHoleHNE 00BEMOB TUPAMH]T C
00LIUM YIJIOM

41

42

43

®opmyna 00bEMa MUPaMUIbI.
OTtHomieHne 00BEMOB TUPAMUJ C
00LINM YIJIOM
CrepeoMeTpuueckue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOMN
IPU3MBI

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU IMUpaMHAbI

44

IIpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBI

45

46

[TpuknanHbie 3a1a4M MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMUJIBI

[Tpumenenne o6bEMOB. Boruncnenue
PacCTOSIHUA 10 MIIOCKOCTH

47

Koutponbnas padora "O6bEM
MHOTOTrpaHHHKaA"

48

[unuaapuyeckas MOBEPXHOCTb,
00pa3yromue MUIHHIPUIECKON
MIOBEPXHOCTH




49

s ap. [psamoit kpyrosou
e Ip. [Inomans noBepxHocTH
LUIMHIpA

50

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
nosepxHoctu. Konyc

51

52

Ceuenune KOHYCa IINIOCKOCTBIO,

Hapanneanoﬁ IIJIOCKOCTH OCHOBaHHA

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUHN IIMIUHIPA,
KOHYca

CrepeomeTpuyuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUHN IIMIHHIPA,
KOHYca

57

58

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

-https://resh.edu.ru/subje

ct/

59

Cdepa u map
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60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue
nrapa

61

[Mepeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Byt u m300paxkenue
nrapa

62

63

Ypasaenue chepsl. [Lomans cheps
1 €€ yacrei

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepol U mapom,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

65

66

67

68

CrepeomeTpruecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom

HOBTOpCHI/ICZ OKPY’KHOCTBH Ha
IIJIOCKOCTH, BBIYHUCIICHUA B
OKPY?KHOCTH, CTAHAAPTHBIC I'IOI[O6I/IH

Paznmuunbie koMOMHAIINN TET
BpAILEHUS] U MHOTOT'PAHHUKOB

-https://resh.edu.ru/subje

ct/
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69

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

70

71

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"
KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO UIHHIPA

73

74

75

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM KoHyca
[Tnomaan OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
WIMH]pA, KOHYyCca

76

IIpuknagHeie 3a1a4u MO TEME

"OO0BEMBI U IJIOMIAN TOBEPXHOCTEN

Tex"

-https://resh.edu.ru/subje

ct/

77

O0BEM 11apa U MapoOBOTO CEKTOpA.
Teopema 06 06BEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUHCIIEHNEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA U
[IApOBOTO CEKTOPa

78

[IpuknagHbie 3a1a4u 1O TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM TT1apa U TIIOMAIBI0 CHEPHI.
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COOTHOIICHHS MEXTY TUIOIIA MU
MOBEPXHOCTEH M 00bEMaMU
IMONOOHBIX TEN

79

[TomoOHbBIE TeNa B IPOCTPAHCTRBE.
N3menenne 06bEMa mpu 1o 1001H.
CrepeomeTpHuueckue 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM 00BHEMOB
TeJI ¥ IJTonaei MoOBEepXHOCTEN

80

KonTponsHas padora "[Tnomaam

MIOBEPXHOCTH B 00BEMBI KPYTIIBIX

Tex"

81

82

83

84

JIBuKeHMsI IPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. Obmue cBolicTBa
JIBYKEHUH

Buael nBukeHni: napaieIbHbIN
IIEPEHOC, LIEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

[TpeoOpa3zoBanus nogobus. Ipsmas u
cdepa Ditnepa

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE IBUKEHUS

85

86

Kontponbnas padota "BekTops! B
npocTpaHcTse"

Ob6o6maromee nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,




CHUCTeMaTU3alusl 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpoCTpaHCcTBE"

87

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucTemMaTu3alus 3HaHuil: "BekTopbl
B MpocTpaHcTBe"

88

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucTemMaTu3anus 3Hanuil: "BekTopbl
B MpocTpaHcTBe"

89

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
crucremaTusanus 3HaHuii: "O0beM
MHOTOTpaHHHKaA"

90

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3anus 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"

91

O6o06matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "Ilmomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX

TCI

-https://resh.edu.ru/subje

ct/
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92

93

Ob6o6maromee nosropenue 11
MOHSATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucrteMarusanys 3Haguii: "Ilnomann
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

"

TCI

HtoroBast KoHTpoJIbHAs paboTa

94

95

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alus 3HaHU

IToBTOpEHHME, 0000IICHUE U
CHCTEMAaTH3alNA 3HAHUI

96

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U




100

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

101

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B PA3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10

102

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a. TEOMETPHUSI.
I'eomerpus 10-11 knacc. JI.C. AtanacsH, b.B. byry3o0s, C.b. Kagomiies u ap.;

Mockaa "lIpocsemienue", 2020r.

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
[Toypounsie pazpabotku o reomerpun K YMK A.C. AranacsiHa noJ penaxiuei
B.A. SIkoBeHnko.10 knacc.

[Toypounslie pazpadoTtku o reomerpu kK YMK A.C. AranacsiHa noJ penakuuein
B.A. fIkoBenko.11 knacc.

Meroanka npenojaBaHus FT€OMETPUH MPHU YIITYyOJIEHHOM U3yYeHHH. Y YyeOHOe
nocobue. MeTouyeckue yKa3aHus i yuuTened MareMatuke. MUHHCTEPCTBO
HayKH U BbIciiero oopa3oBanus P®. HanmonanbHbIN HCCIeA0BATEIbCKUI
yHuBepcuteT "MUIT". Mocksa, 2020r.

I'eomerpus. 10 knace. Aunaktuueckue marepuansl. b.I'. 3uB. Mockaa.
[Ipocsemenne, 2020r.

I'eomerpus. 11 knace. Aunaktuueckue marepuansl. b.I'. 3uB. Mockaa.

[Tpocsemenne, 2020r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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