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MNOACHUTEJIBHASA 3AIINCKA

®enepanbHas paboyast mporpamMma 1Mo reOMeTpUH Ha YPOBHE CPETHETo 00-
niero oOpa3oBaHUs COCTaBJI€HA HA OCHOBE TPEOOBAHMW K PE3yNbTaTaM OCBOCHHS
OOII COO, nmpexncrasnenssix B PI'OC COO, a takxke PenepanbHON NpoOrpaMMbl
BOCIIUTaHUs, OCHOBHOM oOpasoBarenbHoil mporpammbel COO I'BOY  rumnazus
Ne 168 IlentpansHoro paiiona Cankt-IlerepOypra, U NOJIEKUT HEMOCpea-
CTBEHHOMY NMPUMEHEHHUIO Npu peanu3zanuu oods3atenbHoi yactu OOIT COO.

['eomeTpus sBAsIETCSI OTHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00IIe-
ro o0pazoBaHus, TaK Kak 00eCIeYnBAET BO3MOXHOCTb U3yUEHUS AUCLUILIINH €CTe-
CTBEHHO-HAYYHOM HANpaBJIEHHOCTH M MPEAMETOB rymMaHuTapHoro mukna. Ilo-
CKOJIBKY JIOTHUECKOE MBIIUIEHHE, (POPMHUPYEMOE MPU U3YYEHUH O0YYarOIIUMHUCS
NOHATUIHBIX OCHOB I'€OMETPHUH, MPU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHUHU Iie-
IIOYKH JIOTUYECKUX YTBEPKICHHUN MPHU PELICHUM F€OMETPUUYECKHUX 3a/1a4d, YMEHUE
BBIJIBUTaTh U OIIPOBEPraTh FMIIOTE3bl HENOCPEICTBEHHO HUCIIOIB3YIOTCS IPH pelie-
HUU 33]1a4 €CTECTBEHHO-HAYYHOI'0 LIMKJIa, B YACTHOCTH (PU3MUYECKHX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — Pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEN OOy4aroUMxcs MpHU U3yde-
HUM TeOMETPHH, KaK COCTaBIIAIONICH MpeaMeTHOW oOmacTu «MaTeMaThka U WH-
dbopmartnka» depe3 oOecreyeHrne BO3MOKHOCTU MPUOOPETEHUsI U UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUUECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOodecCHOHANIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dbopMupOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O Bax-
HENIIMX MAaTEMaTUYECKUX MOJENSAX, NO3BOJISIIOIIMX OMUCHIBaTh U U3y4aTh Pa3HbIE
SBJICHUSI OKPY>KAIOLIEro MUpa, 3HaHWE MOHATUHHOTO anmnapara no pasaeny «Cre-
peomeTpus» yueOHOTO Kypca reOMETPHH;

(dbopMupOBaHHE YMEHHMSI BJIAJIETh OCHOBHBIMU MOHSITHSIMH O MPOCTPAHCTBEH-
HBIX (UTypax U UX OCHOBHBIMU CBOWMCTBaMH, 3HaHUE TEOpeM, POpMYI U yMEHHE
UX MPUMEHATh, YMEHHUSI JOKa3bIBaTh TEOPEMBI U HAXOJUTh HECTAHIAPTHBIE CIIOCO-
OBI perieHus 3a1a4;

(opMHUpOBaHNE YMEHUS PacllO3HABATh HA YEPTEXKAX, MOJAEIAX U B pEabHOM
MHUpPE MHOTOIPAHHUKHU M TEJIa BPAILEHHsI, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIE-
J;



dbopMupoBaHHEe MOHMMAHHSA BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, IPOBOJUTH JI0KA3aTEIbHBIC PACCYKACHUS B XO-
JIe PELICHHUs] CTEPEOMETPUYECKHX 337ad M 33J1ad C MPAKTHYECKUM COAEpPKaHUEM,
dbopMupoBaHKE TIPEICTABICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU 0OOCHOBA-
HUU MAaTeMaTHYECKUX YTBEPXKIACHUI U POJIM aKCMOMATHKU B MPOBEJICHUU JIETyK-
TUBHBIX PaCCYKICHH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOO-
HOCTE 00y4Yaromuxcs, MO3HaBaTEIbHOW AaKTUBHOCTH, HCCIEAOBATEIbCKUX yMe-
HUM, KPUTUIHOCTH MBIIIUICHUS, HHTEpPECca K U3yUYECHUIO0 TEOMETPHH;

¢dopMupoBanue (YyHKIHMOHAIBHOM IPaMOTHOCTH, PEIEBAHTHOM I'€OMETpPUU:
YMEHHMsI paclio3HaBaTh MPOSBICHUS F€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKO-
HOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YyYCHUH JAPYTUX ydeO-
HBIX [IPEJAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOIETMPOBAHUS
peanbHbIX CUTYAILMI, UCCIIEJOBAHUS MOCTPOCHHBIX MOJIEJIEH, HHTEpIIPETAlluU 10-
JTY4YEHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 wmaccax sBistores: «lIpsMble W TIOCKOCTH B TPOCTPAHCTBE», «MHOTO-
rpaHHuKny, «Tena BpaumieHus», «BekTopsl M KOOpAWMHATHI B IMPOCTPAHCTBE,
«/IBXKEeHMs B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMETh OIMEPUPOBATH TO-
HSATUSAMIY, PEJIEBAHTHBIMUA T€OMETPUHU Ha yrayOnEéHHOM ypoBHE oOyuenus B 10-11
KJIaCCax, OTHOCUTCSL KO BCEM COJIEpkKATEJbHBIM JIMHUSAM Y4eOHOro Kypca, a (op-
MHUPOBaHUE JIOTUYECKUX YMEHHI paclpeaensieTcsi He TOJIbKO MO COJIepKaTeIbHbIM
JUHUSIM, HO U 110 rogam oOydenus. Coaepkanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE
MPEAMETHBIM pe3ysibTaTaM ocBoeHus DenepanbHON pabodeil mporpaMMebl, pac-
MpeaesEHHBIM 10 rojlaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IIPUHIIUIIHAIIBHBIM BOIIPOCaM OOydYaromuecs: 00paiaiuch HEOI-
HOKpaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJAJACHUE T'€OMETPUUECKUMHU TOHSITHS-
MU ¥ HaBBIKAMH TOCJIEOBATENIbHO U MOCTYIATENbHO, C COOJIIO/ICHUEM MPUHLUIIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOUATh B OOIIYIO CUCTEMY F€OMETPUUECKHIX
MpEACTaBICHUN OOyYaromMXCcsl, paciupsas U yrayosnss e€, oOpa3ys IpOdYHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycnoBus mis nuddepennmanu oOydeHus, TOCTPOSHUS WHIUBUTY-
aJIbHBIX 00pa30BaTeIbHBIX MPOrpaMM, OOECHEeUHUTh YIIIyOJEHHOE H3y4eHHUE Teo-
METPHUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MareMaTrukay;



MOJATOTOBUTH OOYYAOIINXCS K TIPOJOJDKEHUIO U3yUYeHUSI MAaTEeMATHKHU C YUE-
TOM BbIOOpa Oyaymiei mpodeccuu, odbecrnedrnBasi IPEeMCTBEHHOCTh MEXKITY 00IIM
U ipodecCHOHaIBLHBIM 00pa30BaHUEM.

Ha nsyuenne yueGHoro kypca «I'eomerpusi» Ha yriy0aE€HHOM ypOBHE OTBO-
nutes 204 gaca: B 10 kinacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ya-
ca (3 yaca B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuH. Touka, mpsmas, IIOCKOCTh, IPOCTPaH-
cTBO. [loHsITHE 00 aKCMOMATUYECKOM TMOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTe-
PEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOeE pacnosioKeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAOIIMEC, Ia-
pajuIeNIbHBIE U CKpeIIMBaroImuecs npsamMbie. [I[pu3Haku CKpemmBarOmMKUXCs IPSIMBIX.
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: IapajlICIIbHbIC IIPSMbIC
B IIPOCTPAHCTBE, NAaPAJUIEIBHOCTD TPEX MPSAMBIX, 1apaJUICIIBHOCTD IIPAMOU U IUIOC-
koctu. [lapamienbHoe W IIEHTpaldbHOE MPOEKTUPOBaHUE, H300pakeHue Guryp.
OcCHOBHBIE CBOMCTBa MapajUIENIbHOIO MpOeKTUpoBaHUs. M300paxxkenue ¢uryp B
[apajuIeIbHOW IPOEKIHMH. YTJIBI C COHAIPABICHHBIMA CTOPOHAMM, YTOJ MEXKIY
IIPSAMBIMU B IIpOCTpaHCcTBE. [[apainenbHOCTh INIOCKOCTEN: MapajljIebHbIe INIOCKO-
CTH, CBOMCTBA NapajuleJbHBIX IUIocKocTel. [Ipocreline npoctpaHcTBeHHbIE (HU-
TypbI Ha IJIOCKOCTH: TETPAdP, MAPAJIIEIENUIIE]T, TOCTPOCHUE CEUEHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NMPAMBIEC NAapAJUICIbHbIC U NEPIEHAUKYISPHBIE K IIJIOCKOCTH, IPHU-
3HAK MEPIEHAUKYISAPHOCTH IIPSAMON U IUIOCKOCTH, TEOpEMa O IPSMOM IEPIICHIN-
KYJSIpHOW IIIOCKOCTH. OpTOroHanpHOE IpoekThpoBaHue. llepneHnukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHUE OT MPSMOU JI0
MJIOCKOCTH, TPOEKIUS (PUTYpbI HAa MIIOCKOCTh. [IepneHaAnKyISpHOCTh MIIOCKOCTEN:
IIPU3HAK NEPHNEHAUKYISIPHOCTU ABYX IUIOCKOCTEH. TeopeMa o TpEX NEepHneHIUKy-
Jspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoOIICTBA IJIOCKUX YTJIOB MHOTOTPAHHOro yriia. CBOMCTBAa IUIOCKMX M JIBYTPaH-
HBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB I TPEXTPAHHO-
ro yrJia.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumiesr, TpsIMOYTOJIBHBIN TMapaJuleJICNUIIe] U ero cBoucrBa. Kparyaii-
1IMe MyTH Ha MMOBEPXHOCTU MHOrorpanHuka. Teopema Jitnepa. [IpocTpancTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMmuja, NpaBUibHAs U yCeUEHHAs
nupamuibl. CBolicTBa péOep M OOKOBBIX TpaHeW mMpaBWIIbHOM mupamujbl. [Ipa-
BWJIbHBIE MHOTOTPAaHHMKHU: IPAaBWIbHAsA NPU3Ma WU IIPaBWIbHAs NUpamMuia, mnpa-



BUJIbHAS TPEYTOJbHAs MUPAaMKIA U IPABUIBHBIA TeTpasap, KyO. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, NOAEKAdAP U UKOCAIP.

Brluncnenre 351eMEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. Ilmo-
1a]1b OOKOBOM MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMON MPU3MBI, IIOIAb
OCHOBaHUI, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOW npu3Msbl. [lmomans 60ko-
BOM ITOBEPXHOCTH WU MOBEPXHOCTH INPABWIBHOW NMHUPAMHIBI, TEOPEMA O IUIOLIAIN
YCEYEHHOM NTUPAMU/IBI.

CuMmMmeTprs B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUM IPABUIIBHBIX MHOTO-
rpaHHUKOB. CHMMETpHs B MPAaBWIBHOM MHOTOTPAaHHUKE: CUMMETpUS Iapajuiesie-
IIUAIIE1a, CAMMETPUS IIPABUWIBHBIX IIPU3M, CUMMETPUS IPABUILHON ITUPAMUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B POCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEK-
TOpa, BEKTOPBI KOJJIMHEAPHBIE, COHAIPABICHHBIE U IIPOTUBOIIOIOKHO HaIIPaBJICH-
HbIE€ BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBHS ¢ BEKTOPAMHU: CIIOKEHUE U BbIYM-
TaHWE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKECHHE BEKTOpa Ha YHUCIIO.
CBoiicTBa ClIOXkEHHs BEKTOpOB. CBOMCTBA YMHOXEHHs BEKTOpa Ha 4yucio. [lons-
THE KOMIUIAHApPHBIE BEKTOPHI. [Ipu3HaK KOMIIITaHApHOCTH TPEX BEKTOPOB. IIpaBu-
70 mapajurenenuiena. TeopeMa 0 pasiloKEHUU BEKTOpa II0 TPEM HEKOMIUIaHap-
HBIM BekTopaM. [IpsmoyronbpHas cucreMa KoopauHar B mpocrpancTse. KoopauHa-
TbI BeKTOpa. CBsA3b MEXAY KOOPAMHATAMH BEKTOPA U KOOPAMHATAMH TOYEK. YTOJ
Mexk 1y BeKTopamu. CKaIsIpHOE MPOU3BEAECHNUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonaTus: nMIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, Ccepu-
YyecKas IOBEPXHOCTh, 00pa3yroIre moBepxHocTel. Tena BpaeHus: IWIMHIP, KO-
HYyC, yCeU€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl U MIOCKO-
CTH, KacaTeJbHas III0CKOCTh K cepe. M3o0pakeHne Tel1 BpallleHus Ha MJI0OCKOCTH.
Pa3sépTka nununapa u konyca. CummeTtpus cepsl u 1mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME mpsiMo-
YTOJIBHOTO Tapayuienenuneaa u cieactsus u3z He€. O0bEM NpsMoil U HAKIIOHHOU
MIPU3MBI, [IIJIMHIPA, MUPaMUJIBl 1 KoHyca. OO0BEM 1apa u mapoBOTO CETMEHTA.

KomOunaruu ten BpalieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcanHas B M-
JUHJp, ONTMCaHHAas OKoJIo HunuHapa. [lepeceuenue cdepsl U mapa ¢ mioCKOCThIO.
Kacanmne mapa u cdepsl 1wiockocTeio. [loHSATHE MHOTOTpaHHHMKA, OMHCAHHOTO
0K0J10 cepsl, chephl, BIUCAHHONW B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE O0O0BEMOB, TUIOMIACH MOBEPXHOCTEH IO-
no6HbIX uryp. [IpeoOpazoBanue nmogodus, romoTeTus. Pemenue 3amay Ha 1I0C-
KOCTH C HUCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHne ceyeHnii MHOTOTPaHHUKOB M TEJl BPAIICHUS: CEYEHUS HUIUHAPA
(mapasnienbHO U MEPIEHIUKYISIPHO OCH), CEUYEHUs KOHyca (mapajuiesbHble OCHO-
BaHUIO U MPOXOJAILIME YEpE3 BEPIIMHY), CEUEHHs 11apa, METO/Ibl TOCTPOEHUS Ce-
YEHUI: METOJ CJIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA Ce-
KYLIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopbl B npocTtpancTBe. Onepanuu Haja BEKTOpaMH. BEeKTOpHOE yMHOXe-
HUe BEeKTOpoB. CBOMCTBAa BEKTOPHOIO yMHOXeHUsA. [IpsiMoyronpHas cucrema Ko-
opauHaT B npocTtpancTBe. KoopauHatel BekTopa. Pasnoxenue BekTopa mno 6asucy.
KoopirHaTHO-BEKTOPHBIM METO PU PELIEHUH T'€OMETPUUECKUX 3a/1a4.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa ABMXEHUN. Bujbl NBIKEHUI: MapauieNbHbI MEpeHoC, IEH-
TpaJibHasi CAMMETPHUS, 3€pKajibHasi CUMMETPUs, MOBOPOT BOKPYT npsimoi. [Ipeol-
paszoBanus nogodus. [Ipsimas u cdepa Didnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPE]I-
HEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIecTBa, MPEACTaBICHUE O MaTeMaThye-
CKUX OCHOBax (YHKIIMOHMPOBAHMS DPA3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
Ipa)X/IaHCKOIro 00IIecTBa (BBIOOPHI, ONPOCHl U APYroe), yMEHUE B3aHUMOJECHCTBO-
BaTh C COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3Haye-
HUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE 3THUX JOCTHXKEHHI B APYrMX HayKaxX, TEXHOJOTHUsX, cepax 3Ko-
HOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U JIESITEIbHOCTHIO YUEHOIO, OCO3ZHAHHUE JTUYHO-
ro BKJIa/Ia B MIOCTPOECHHUE YCTOMUMBOTO Oy1yIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIFOUas 3CTETHUKY MaTEMaTHYECKHX 3a-
KOHOMEPHOCTEW, 0OBEKTOB, 3a/]1a4, pELICHUH, PacCy IAECHUN, BOCOPUMMYHUBOCTh K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B UHTEpe-
cax 3/I0pOBOTO M 0€301MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOE-
MY 3JI0pOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OT/IbIXA,
perynsipHas Qu3nyeckasi akTUBHOCTh), (PU3MUECKOE COBEPILIEHCTBOBAHKME MIPH 3a-
HATHAX CHOPTUBHO-03J0POBUTEIBHON JIEATEIBbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTB K TPYyZy, OCO3HAHHE LIEHHOCTU TPYIOJII00Us, HHTEPEC K pa3iIny-
HBbIM c(epaM npodeccuoHanbHON NesATeIbHOCTH, CBA3aHHBIM C MaTeMaTUKON U €€
NPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oyayuied mpodeccuu u
peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIEC IJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHHUIO U CaMO0Opa30BaHUIO HAa MPOTSKEHUH BCEH JKU3-



HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUM MPAKTUYECKUX 3a]lay MaTeMa-
TAYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHPOBAHHOCThH KOJIOTMUECKOW KYJIbTYphl, IOHUMAHUE BIUSHUS COIIM-
IbHO-?KOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COIMAIBHOU cpe-
JIbI, OCO3HAHKE TJIOOAIBHOTO XapaKTepa IKOJIOTHIECKUX MPoOJIeM, OpUCHTAIHS Ha
MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHWM I PENICHHs 3a/ad B 00JIaCTH OKPY’Karo-
el cpenbl, MIAaHUPOBAHUE TMOCTYNKOB U OIEHKA UX BO3MOXHBIX IMOCIEICTBUIM
JUTSL OKpY>Karole cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOW MpPAKTUKH, MOHUMaHHE MaTeMaTh4e-
CKOM HayKHu Kak cdepbl YeIIOBEUECKOM JCSITEIIbHOCTH, ITANOB €€ pa3BUTHS U 3HA-
YUMOCTH JJIs1 pa3BUTHS LIMBUJIN3ALNU, OBJIAJCHUE SI3bIKOM MAaTEMaTUKU U MaTeMa-
TUYECKON KyJIbTYypOW KaK CPEJICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIIECTBISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
O00BEKTOB, MOHATHI, OTHOIICHUN MEXY MOHATHSAMHU, POPMYIUPOBATH OINpeee-
HUS TIOHSITUM, YCTaHABIWBAThH CYIICCTBEHHBIM MPU3HAK KiIacCcU(PUKAIMU, OCHOBA-
HUS JUTs1 000OIIEHUS U CPaBHEHUS, KPUTEPHUH MPOBOJIUMOTO aHAN3A;

BOCIIPUHUMATh, (POPMYyIUpOBaTH U MPEOOPA30BLIBATH CYXICHUS: YTBEp/IH-
TeJIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYK-
TUBHBIX YMO3AKJIFOYEHNUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATH CTIOCO0 peleHrs y4eOHOU 3aaun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pelIeHUs, BbIOMpaTh HamOoJiee MOAXOMAAIIUNA C Yy4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], PUKCUPYIOLINE TPOTUBOPEUHE, MTPOOIEMY, YCTaHABIIHU-
BaTh MCKOMOE M JIaHHO€, (JOPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO IMO3U-
LIUI0, MHEHMUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEI0OBaHMs, OLICHUBATh JOCTOBEPHOCTb IOJIyYEH-
HBIX Pe3yJbTAaTOB, BBIBOJOB U 0000ILIEHNUH;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IpOIEcca, a TAKKE BbIABUTATh MPEI-
MOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3IMyHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHMBATh HaJAEKHOCTh MH(OPMAIIMU IO CAMOCTOSITENIBHO C(HOPMYITUPOBaH-
HBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHS B YCT-
HBIX U MMCbMEHHBIX TEKCTaX, JaBAaTh MOSCHEHHUS MO XOJy PEUICHUs 3a/layu, KOM-
MEHTUPOBATh MOJYUYEHHbBIN pPe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE HAa TIOMCK pellle-
HUS, COMOCTABIIATh CBOM CYXIEHHS C CYKICHUSMH JPYTUX YYACTHUKOB JIMAJIOra,
oOHapy>KuUBaTh pa3iu4Kle U CXOJCTBO MO3UIUH, B KOPpeKTHOU dopme dhopmyiu-
pOBAaTh Pa3HOTJIACHS], CBOM BO3PAXKEHUS;

IIPENCTABIATh PE3YJbTAaThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CAaMOCTOSITENILHO BHIOMPATh (hOpMaT BHICTYIUICHUS C y4ETOM 3ajJay Ipe-
3€HTALMH U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEUICHHS 3a/1aui, BEIOMpATh CIIOCO0 peleHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJICTh HAaBBIKAMU IO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUS COBeplIae-
MBIX ACHCTBUIA U MBICTUTEIBHBIX IIPOIECCOB, X PE3YJIbTATOB, BIAJETh CIIOCO0AMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCA U pe3ysbTaTa PEIICHUS] MaTEMAaTUYECKON
3a/1a4y;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI MpU pelIeHUH Yy4eOHBIX 3a7a4, TPUHUMATh 1€JIb COBMECTHON JESATEIbHO-
CTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThI, pacipeleisTh BUAbl padoT,
JIOTOBApUBATHCA, 00CYXKIaTh IPOLIECC U Pe3yabTaT paboThl, 00001aTh MHEHUS HE-
CKOJIBKMX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBI» U HHBIE), BBINOJHATH CBOIO YacTh PabOThI U KOOPIUHUPO-
BaTh CBOM JIEUCTBUS C APYTMMH WICHAMH KOMaH/bI, OLIEHUBATh Ka4€CTBO CBOETO
BKJIaJla B OOLIUI NPOAYKT 1O KPUTEPUSIM, CHOPMYIHPOBAaHHBIM YUaCTHUKAMHU B3a-
UMOJEHCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHATUSIMH CTEPEOMETPHUHU TIPHU pe-
IICHUU 3a/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYKIACHUN;

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

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

e CBOOOJHO OMEPUPOBATH MOHSTHUIMH, CBSI3aHHBIMU C YTJIAMH B TPOCTPAH-
CTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKITY IPSAMOU U MIIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAaHHUKOB (TIpuU3Ma, IH-
pamuia, IPSIMOYTOJIBHBIN MMapaiiesienumes, Kyo);



e KJaccupuUIMPOBATh MHOTOTPAHHUKH, BBIOMPAsi OCHOBaHUS Ui Kiaccudu-
Kaluu;

e CBOOOJHO OIEPUPOBATH IMOHATUSMH, CBA3AHHBIMH C CEYEHHEM MHOIO-
I'PAHHUKOB IUIOCKOCTBIO;

e BBINOJIHATH NApaJUIEIBHOE, LIEHTPAIBHOE U OPTOrOHAIBHOE IPOEKTUPOBA-
HUE QUTYp Ha TIOCKOCTb, BBITIOIHATH M300pakeHus (PUTYp HA MIIOCKOCTH;

e CTPOUTH CEYCHUsS MHOIOIPAaHHUKOB PA3JIMYHBIMU METONAMU, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMIAJIM MTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUpaMU-
11a), TEOMETPUUYECKHX TN C MPUMEHEHHUEM (POpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IUNIOCKOCTh CUMMETpUH (Ury-
PBL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPAM M KO-
OpAMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMM;

e pelarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaxO0XJICHUE TIEOMETPUYECKUX BEIMYMH, IIPUMEHsISI HU3BECTHBIE METOJbI
IIpY PELICHUU MAaTEeMaTUYECKUX 3a/1a4 IMOBBILIEHHOIO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e IPUMEHATH MPOCTEUIIHE IPOIPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

e U3BJIEKATh, IPEOOPA30BHIBATH U UHTEPIPETUPOBATH MH(POPMALIHIO O MPO-
CTPAHCTBEHHBIX TN'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTe-
Kax U PUCYHKAX;

e IPUMEHATH IOJYYCHHBIC 3HAHMS HA IIPAKTUKE: CPABHUBATH U aHAIU3HUPO-
BAaTh PEaJbHbIC CUTYyallUH, NPUMEHATh W3YUYEHHBIC MOHATHSA B IIPOLECCE
MOKMCKA PEIIeHUs] MaTeMaTUYeCKu CPOPMYIUPOBAHHON TPOOIEMBbI, MOe-
JIMPOBATh pEaJIbHblE CUTYyallMH Ha SI3bIKE I'€OMETPUM, MCCIIENOBAaTh I10-
CTPOECHHBIE MOJEIHN C UCIOJIb30BAHUEM I'€OMETPUYECKUX IOHIATUNA U TEO-
pem, ammapaTta aireOpbl, pemaTh MPAKTHUYECKHE 3a7aud, CBS3aHHBIE C
HaxO0KJIECHUEM N€OMETPUUECKUX BEJINUNH;

e HMETh MPEACTABICHHUSI 00 OCHOBHBIX 3Tallax Pa3BUTHUS T€OMETPUH KaAK CO-
CTaBHOM 4acTu pyHIaMEHTa Pa3BUTUS TEXHOJIOTHM.

K konmy 11 kiacca oOyyaronuiicss HAyquTCs:

e CBOOOAHO OMNEPUPOBATH MOHATUSMH, CBSI3AHHBIMHU C IHJIMHAPUYECKOM,
KOHUYECKON U CPEepUUYECKOIl MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI MOIY-
YeHUs,



OIEpUPOBATH MOHATHIMU, CBA3aHHBIMU C TE€JIAMHU BPALLECHUS: HUIUHIAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejla BpauleHus (UMIMHAP, KOHYC, cepa U map) U oObsc-
HSATB CHOCOOBI MOTY4YEHHsI TEJ BPaLCHHUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBSA3aHHBIMM C KOMOMHAIMSAMH TeEl
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEX/y IUIOIIAIIMU TTIOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh u3ydaemble (PUTYphl, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE 4ep-
TEXU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTH CEUEHHUS TEJl BPALLICHUS;

U3BJIEKATh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMALIUIO O MPO-
CTPAHCTBEHHBIX I'€OMETPUUECKHUX (PUrypax, MPEJCTaBICHHYIO Ha uepTe-
XKax U PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpalMU HaJl BEKTOPaAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
penaTb reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMBIMU
U TUIOCKOCTSIMM, BBIYUCJIEHUE PACCTOSTHUM OT TOYKHU JO IIOCKOCTH, B Ie-
JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPHU PELICHUH;
CBOOO/IHO ONEpUPOBATH MOHATHAIMH, CBSI3aHHBIMHU C JIBUJKEHHUEM B IPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHATh U300pa)K€HUsI MHOTOTPAHHUKOB U TeJl BPAILEHUS MpU Mapaj-
JIEJIBHOM IIEPEHOCE, LICHTPAJIbHOW CHUMMETPHUM, 3EPKAIBHON CUMMETPUHU,
IIPU MOBOPOTE BOKPYT MPSMOM, IPeoOpa3zoBaHus MOA00US;

CTPOUTbH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEUEHUS LIWIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCIOJIb30BaTh METO/Ibl TOCTPOEHUSI CEUCHUI: METOJ CIEA0B, METOJl BHYT-
PEHHETO MPOEKTUPOBAHMSI, METO] IEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKACHUS;



OPUMEHSTh T€OMETPUUYECKUE (PAKThl ISl PEIICHUS CTEPEOMETPHUECKHX
3a/1a4, NPEANOIararlnX HECKOJIBKO I1aroB PEIICHUs, €CJIA YCIOBUS IIPHU-
MEHEHUS 3a/I1aHbI B SBHOU U HESIBHOU (popme;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HAXO0XKJECHUE T€OMETPUUECKUX BEJIMUNH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/aY;

IIPUMEHATH IOJIYYCHHBIC 3HAHUS HA IPAKTHUKE: CPABHUBAThH, AHAJIU3ZHUPO-
BaTh U OLICHUBATh PEAJIbHBIC CUTYALlUH, IPUMEHATh N3yYEHHBIC ITOHATHS,
TEOpEMBI, CBOWCTBA B IPOLECCE MOUCKA PEUICHUs MaTeMaTHYecKu cop-
MYJIMPOBAHHON MPOOJIEMbI, MOJIETUPOBATh pEaJbHbIE CUTYallud Ha SI3bIKE
T€OMETPUH, UCCIEA0BATh IOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM T€O-
METPUYECKUX TOHATUN U TeopeM, ammapaTa ajreOpshl, pemarh MpakTuye-
CKME 3aJ1a4¥, CBSI3aHHBIC C HAXO0KJICHUEM I€OMETPUYECKUX BEJINYNH;
MMETh NPEJICTABICHUsI 00 OCHOBHBIX ATanax pa3BUTHsI TEOMETPUU KaK CO-
CTaBHOU 4acTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.
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OcHoBHbBIE BHABI 1eITeJILHOCTH
yyammxcs

OnpeneasiTh INIOCKOCTh KaK GUTypy, B
KOTOPOM BBIIIOJIHSETCS IJIAHUMETPUS.
Jlenate npocTeifiine J0ruuecKrue BbIBOIbI
U3 aKCMOMATHUKH IJIOCKOCTH.

[IpuBOAMTH IPUMEPHI peaTbHBIX 00BEK-
TOB, UAcAIU3AUUEN KOTOPBIX SIBISIOTCS
AKCHOMBI T€OMETPUH.

N3yuaTh, IpUMEHATH NPUHLUIIBI TOCTPO-
€HHUSI CEUECHUU.

Hcnonb3oBarh 11 IOCTPOEHUS CEUEHUI
METO/I CJIEZIOB, METOJI BHYTPEHHETO MPO-
€KTUPOBAHHUS, METOJ] TIEPEHOCA CEKYILEH
IIJIOCKOCTH.

Pemarhb crepeoMeTprueckue 3a1aun: Ha
oTpesieNIeHUE BU/1a CEYEHUS U HaXOXK/Ie-
HUE €ro IJIOLAAHN.

AKTyanu3upoBath (paKThl 1 METO/IbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME, ITPO-
BOJIUTH aHAJIOTHH.

Hcnonb3oBaTh Npyu pelIeHUH 3a1a4 Clie-
IyIollre TUIaHUMeTprueckue (hakThl 1
METOJBI:

Teopemsl Paneca 1 0 TPONOPIIUOHAIIB-
HBIX OTpE3Kax. AJIITOPUTM JEJIEHUS OT-
pe3ka Ha n paBHBIX yacteil. Teopema Me-
Heasl.

PaBHOOempeHHBIN TpeyronpHUK. PaB-
HOCTOPOHHUH TpeyroiabHUK. [Ipsamo-
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Bzaumuoe pacnosno-
JKEHHE MPSIMBIX B IIPO-
CTpPaHCTBE

http://school-collection.edu.ru
http://www.math.ru https://math-
ege.sdamgia.ru viddeouroki.net
https://interneturok.ru/article/uroki-
matematiki

YTOJIBbHBINA TpeyroJbHUK. CBOWCTBO Cpei-
Hell JIMHuM TpeyroyibHuKa. CBOWCTBO
OMCCEKTPHUCHI yIiia TpeyroibHuKa. CBOM-
CTBO M€JIMaH TPEYrOJbHUKA.

[Tpu3naku monodust TpeyroabHU-
KOB.
IMoayuyaTs npeacraBjieHust 00 OCHOB-
HBIX dTanax pa3BUTHS FT€OMETPUU KaK CO-
CTaBHOI yacTu (pyHIaMeHTa pa3BUTHUS
TEXHOJIOTHI

Kanaccnduuuposars B3anMHOE pacno-
JIO’KEHHE MPSAMBIX B IPOCTPAHCTBE, WII-
JIOCTPUPYS PUCYHKAMU U IPUBOJIS IIPU-
MEpBI U3 peajJbHOMN )KU3HU.

Jloxa3pIBaTh TEOPEMY O CYIIECTBOBAaHUU
Y €IMHCTBEHHOCTH MapaJuIeIbHON Mpsi-
MOM, MTPOXOJIAIIEH Yepe3 TOUKY Mpo-
CTPAHCTBA U HE JeXKalIEH Ha Ipyron
IIPSIMOM; JIEMMY O MEPECEUYEHUH TIIIOCKO-
CTHU ABYMS NapaJlIeIbHBIMU MPSIMBbIMU;
TEOPEMY O TPEX MapAIIIEIBHBIX IPSIMBIX.
Jloka3bIBaTh IPU3HAK CKPELIMBAIOIINXCS
IPSIMBIX, TEOPEMY O CKPELLIUBAIOIIUXCSI
MPSIMBIX.

Joxa3pIBaTh TEOPEMY O PAaBEHCTBE YT-
JIOB C COHAIIPaBJIICHHBIMU CTOPOHAMH.
OO0BbsACHATH, YTO Ha3bIBaeTCA Mapal-
JIENbHBIM U LIEHTPAIbHBIM MPOEKTUPOBA-
HUEM U KaK BBITIOJIHSIETCS IPOEKTHUPOBA-
HHUe QUTryp Ha MIOCKOCTb.

Joxa3pIBaTh CBOICTBA NapaJJIEILHOTO
IPOEKTHPOBAHHUS.

HN300paxarh B napajuieIbHON TPOCKIIUHU
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[TapamensHOCTB TIPSI-
MEIX U INIOCKOCTEN B
MIPOCTPAHCTBE

http://school-collection.edu.ru

http://www.math.ru

http://wmolow.edu.ru

http://sbiryukova.narod.ru

http://www.tmn.fio.ru/works/ vid-

deouroki.net

pa3HbIe TeOMETPUYECKUE (DUTYPHI.
PemaTth cTepeoMeTpuieckue 3a1auu Ha
JI0Ka3aTeIbCTBO U MCCIICIOBAHUE, CBSI-
3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
IPOCTPAHCTBE.

IIpoBoauTh n0Ka3aTeNbHBIE PacCyKIe-
HUSI IPU PEILICHUU TeOMETPUYECKUX 3a-
J1a4, CBS3aHHBIX CO B3aUMHBIM PacroJio-
KEHUEM TPSAMBIX B TIPOCTPAHCTBE.
CpaBHMBATh, aHAJU3NPOBATH U OLe-
HHUBATH YTBEPXKJICHUS C LIEJIBIO BBISBIIC-
HUSI JIOTHYECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX PACCYKICHUH.
MopneaupoBaTh peaibHbIE CUTyalllH,
CBSI3aHHBIE CO B3aMMHBIM PaCIOI0KEHH-
€M MPSIMBIX B IPOCTPAHCTBE, HA S3bIKE
TreOMETpHH.

HccaenoBarh MoCTpOCHHBIE MOIEIH C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX TOHS-
TUH U TEOpeM, anmnapara aareOpsl, -
POBBIX PECYPCOB.

IoayuaTs npeacTaBjaeHne O ICHTPAIb-
HOM IPOEKTHUPOBAHUU U 00 UCTOPUU pa-
00T 110 TEOpUU MEPCHEKTUBBI

KiuacenpuumpoBaTs B3auMHOE pacIo-
JIO’KEHUE NPSIMOM U IUIOCKOCTH B IIPO-
CTPAHCTBE, NPUBOJI COOTBETCTBYIOLIUE
IIPUMEPBI U3 peaIbHOM KU3HHU.
®opMyJIHPOBATH OIIPEIEICHAE apal-
JIEJIbHBIX IIPSIMOU U INIOCKOCTH.
Joka3pIBaTh NpHU3HAK O NAPALIEIBHOCTH
IIPSIMOM U IUIOCKOCTH; CBOMCTBA Iapal-
JICIBHOCTH MPSIMOU U TUIOCKOCTH.
Pemates crepeoMeTpUueCcKUe 3a1a4U BbI-
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YHCIIEHUS U JI0Ka3aTeIbCTBO, CBA3aHHbBIC
C MapajuIeNbHOCTBIO MPSAMBIX U IJIOCKO-
CTel B IPOCTPaHCTBE.

Pemathb npakruueckue 3ajauu Ha 1o-
CTpOCHHE CEYCHHI Ha YepTekax TeTpadi-
pa ¥ napajiesenumnesaa.

Pematsb crepeomerprueckue 3a1aqm,
CBSI3aHHBIE C IOCTPOEHUEM CEUEHUI
IJIOCKOCTBIO.

IIpoBoaUTH TOTUYECKH KOPPEKTHBIE J10-
Ka3aTelbHbIE PACCYXKICHUS TP PEIICHUN
reOMEeTPUUYECKUX 3a/au CBA3AHHBIX C Ma-
paIJIENIbHOCTHIO TNIOCKOCTEH.
CpaBHHUBATBh M AHAJIH3UPOBATH PEaJb-
HBIE CUTYallUH, CBSI3aHHBIE C TTapaJlieyb-
HOCTBIO NPSAMOM U IJIIOCKOCTH B MPO-
CTPaHCTBE; MOACJMPOBATH PEAJIBHBIE CH-
Tyallly, CBA3aHHBIE C APAJLIIEIbHOCTHIO
IPSIMOM M TNIOCKOCTH B IIPOCTPAHCTBE, HA
A3BbIKE TEOMETPHUHU

AKTyanu3upoBath (paKThl 1 METO/IbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME, ITPO-
BOJIUTH AHAJIOTHH.

®opMyJIMPOBATH ONIPeeICHHS: TIEP-
MEHIUKYISPHBIX MPSMBIX B IPOCTPaH-
CTBE; ONIPEEICHUE NPSAMOM, EPIIEH U~
KYJSIPHOM K IJIOCKOCTH.

Jloka3pIBaTh: IEMMY O MEPIEHANKY-
JSIPHOCTH JIBYX MapauIeNIbHBIX IPSIMBIX K
TPEThEU MPSMO; TEOPEMBI O CBSI3U MEXK-
Ny apajuIeTbHOCTBIO MPSAMBIX U UX IIEp-
NEHAUKYISPHOCTBIO K IIJIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIPAKAIOILYIO
IPU3HAK NEPIEHINKYIIPHOCTH IPSIMOM U
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IJIOCKOCTH; TEOPEMY O CYLLIECTBOBAHUM U
€MHCTBEHHOCTH MPSIMOM, TPOXOISALLIEH
yepe3 JaHHYI0 TOUYKY U NePHEeHANKYIISp-
HOM K JaHHOW INTIOCKOCTH.

HN300paxkaTh B3aMHO NEPIEHIUKY-
JSIPHBIE MPSMYIO U IIJIOCKOCTb.

®opMyIHPOBATH CBOMCTBO MEPHEHIU-
KyJIIpa 110 OTHOIIEHUIO K IJIOCKOCTH.

IHonyyars npeacraBjieHue 0 3HAYECHUU
NepHeHANKYISIpa Uit APYrUX o0macTei
HaykH ((hu3HKa, SHEPTreTUKa, Ja3epHble
TEXHOJIOTHH), B PEaJIbHON KHU3HU (TEXHU-
Ka, OKpYy>Karolas 00CTaHOBKa).

Jloka3pIBaTh YTBEPKIACHMUS, CBSI3aHHbIC
C MIPOEKIIMEN MPSAMOU Ha MIIOCKOCTb,
HEIEPIEHIUKYISIPHYIO K 3TOU IIPSAMOM.

Joxa3pIBaTh TEOPEMY O TPEX IMEPIIEH-
TUKYJSIpax U TeOpeMy 0O0paTHYIO TEOpeMe
0 TPEX NEPIEHIUKYIIApax.

IMosyuaTs npeacrabjenne o0 opToro-
HaJIbHOM IIPOEKTUPOBAHUU.

Jloka3pIBaTh TEOPEMY O IPOEKIIUU
TOYKH Ha IPSIMYIO.

Pemarsb crepeomerpuieckue 3a1auu,
CBSI3aHHBIE C NIEPIEHIUKYIISIPHOCTBIO
MPSIMOM M TUIOCKOCTH.

Pematp npuknanHbie 3a1a4u, CBSA3aH-
HbIE C HAXO0X/IEHUEM T'€OMETPUUYECKUX
BEJIMYUH.

Pemath crepeomerpuieckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TpEX NMEePIEeHIUKYIsApaxX, HaX0XKICHUEM
paccTOsSIHUMN, IOCTPOEHUEM MPOEKIIUH.

CpaBHHBATBh M aHAJIU3UPOBATH




YTBEPKJICHHUS C IIEJIbIO BBISBJICHUS JIOTH-
YECKHU KOPPEKTHBIX U HEKOPPEKTHBIX pac-
CY)XJICHUH.

AHATU3UPOBATH U MOJEJIMPOBATH Ha
SI3BIKE TEOMETPHUU PEAIbHBIC CUTYAIIHH,
CBSI3aHHBIE C MEPIECHIUKYISIPHOCTHIO
MPSIMOM ¥ TNIOCKOCTH; UCCJIeI0BATH I10-
CTPOCHHBIE MOJIENIH, B TOM YUCIIE U C HC-
MI0JIb30BAHUEM alllapaTa ajareopsl

Vel u pacCTOAHUA
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AKTYyaJIu3upoBaTh (PaKThl U METObI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME, IPO-
BOJUTH aHAJIOTHM.

DopMyJIMPOBATH ONPEIECICHHUE JIBY-
TPAHHOTO YIJIA.

Joxka3bIBaTh CBOICTBO PABEHCTBA BCEX
JMHENHBIX YIJIOB ABYTPAHHOIO yria.
Kanaccudpuuuposars 1ByrpaHHbIE yIIIbl
B 3aBUCUMOCTH OT UX I'PaJyCHON MEpHI.
DopMyJIMPOBATH ONPEICIICHUE B3aUMHO
MIEPIICHIMKYJSIPHBIX IIOCKOCTEM.
Joxa3bIiBaTh TEOPEMY O MPHU3HAKE TEP-
MIEHIUKYJSIPHOCTH JABYX IUIOCKOCTEHN.
DopMyJMPOBATh CJICACTBUE (M3 TPU3HA-
Ka) O MEPIEeHIUKYISIPHOCTH MIOCKOCTH,
KOTOpas NEPHEHIUKYISIPHA MPSIMOiA, IO
KOTOPOM NEPECEKAIOTCS ABE IIIOCKOCTH,
9TH IUIOCKOCTSIM.

Jdoxa3bIiBaTh yTBEPXKIACHUS O €r0 CBOM-
CTBax; TEOPEMY U CJIEJICTBUE U3 HEE O
JUAroHAJISX IPSIMOYTOJIBHOIO MapaJie-
JIETIHATIE IA.

Pemars crepeomeTprueckue 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISAPHOCTD MPsi-
MBIX U IUIOCKOCTEN, UCIOJb3Ysl TUIaHU-
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MeTpudeckre (pakThl U METOJIBI.
IIpoBoaUTH JTOTMUYECKH KOPPEKTHBIC J10-
Ka3aTeIbHbIC PACCY)KICHUS TIPH PEIICHUH
TCOMCTPHUICCKUX 3a7a4, CBA3AHHBIX C
HEePIECHIUKYIAPHOCTHIO MJIOCKOCTEH.
AHAJIU3UPOBATH U MOJEJIHPOBATH Ha
S3bIKE TEOMETPUH PEabHbIC CUTYAIIHH,
CBA3aHHBIC C ICPICHANUKYIIAPHOCTBIO
IPSAMBIX U IJIOCKOCTEH.

HccnenoBaTh MoCTpOCHHBIC MOJICIH, B
TOM YHCJIC U C UCIIOJIb30BAHUEM arapaTa
anreOpsl.

Pemath npuKiIagHbIC 337a49M, CBSI3aHHBIC
C HAXOKACHUECM I'€COMCTPHUYICCKUX BCIIN-
YHH

http://school-collection.edu.ru

http://www.tmn.fio.ru/works/

http://www.math.ru

PaboraTth c yueOHUKOM: 3a7aBaTh BO-
MPOCHI, JIeNIaTh 3aMEUYaHUs, KOMMEHTAPHUH.
AHAJIU3UPOBATH PEILICHUE 3a/1a4H.
PucoBarthb BbINMyKJIbIE MHOTOTPAHHUKH C
3aJJaHHBIMUA CBOMCTBAMU; BOCCTAHABIIN-
BaTh OOIIMI BUJI BBIITYKIIOTO MHOTOTPaH-
HHUKA I10 ABYM €ro MPOEKLHIM.
Jloxa3pIBaTh CBOMCTBA BBITYKIOTO MHO-

MHOrOrpaHHHKH 7 http://shiryukova.narod.ru vid- rorpaHHHKA.
. PucoBaTh BBITYKIIbIE MHOTOTPAHHHUKH C
deouroki.net S o N
httos:/f K rufarticlefuroki. | PE3ECH SHNEPOBOH XapaKTEpHCTHKOK;
tps: |n.te_rneturo TU/ATICIENUTOKI- e reoBATE BOSMOKHOCTH HOTy4eHHS
matematiki pe3ynbTaTa Ipy BapbUPOBAHUU JJaHHBIX.
Jloka3pIBaTh CBOWCTBA MPABIIBHBIX
MHOrorpaHHukoB. IlnanupoBars mo-
CTPOCHHE MPaBUIHHBIX MHOTOT'PAaHHUKOB
Ha MOBEPXHOCTAX APYTHX MPaBUIbHBIX
MHOT'OTPaHHHKOB
Bekropsl B 12 http://school-collection.edu.ru AXTyanu3upoBaTh (PaKThl U METO/IbI
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IIPOCTPAHCTBE
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http://wmolow.edu.ru viddeouro-

ki.net

IJIAHUMETPUH, PEJIEBAaHTHBIC TEME, ITPO-
BOJIMThH aHAJIOTHH.

OnepupoBaThb NOHATUSIMM: BEKTOP Ha
MJIOCKOCTH U B MPOCTPAHCTBE; KOMILIA-
HapHbIE BEKTOPHI. [I[puBOAUTE TpUMEpHI
(hM3HYECKUX BEKTOPHBIX BEIIMYUH.
OcBauBaTh MpaBujia BBIITOJIHEHUS 1CH-
CTBUM CIIO’KEHHS ¥ BBIUUTAHUSI BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YUCJIO.
Joka3pIBaTh NpU3HAK KOMIUIAHAPHOCTH
TpEX BEKTOPOB.

Joka3pIBaTh TEOPEMY O Pa3I0KEHUH
JT000T0 BEKTOpa Mo TPEM JaHHBIM He-
KOMILJIAHAPHBIM BEKTOPaM.

IIpuMeHsATH IpaBUJia BBITTOJIHECHUS JICH-
CTBUM CIIOKEHHS M BBIUUTAHUS BEKTOPOB,
YMHOKEHHMS BEKTOpa Ha YUCIIO MPHU pe-
IICHUU 3a]1a4.

HaxoanTh KOOpAMHATHI BEKTOPA B 1aH-
HOM 0a3uce U CTPOUTH BEKTOP IO €ro KO-
OpJIMHATaM.

BcenoMHMTB onpeiesieHne CKalsipHOTO
YMHOKEHHS M €r0 CBOMCTBA. BhrunciaTh
C TIOMOIIBIO CKAJISIPHOTO YMHOKEHUS
JUTUHBI BEKTOPOB, YIJIbl MEKlY HUMH,
yCTaHaBIUBATh MEPIEHIUKYISIPHOCTD
BEKTOPOB.

AHAJIU3UPOBATH U MOIEJTUPOBATH Ha
SI3bIKE€ TEOMETPUHU PEANIbHbIE CUTYAIlUH,
CBSI3aHHBIE C PU3MUECKUMHU BEKTOPHBIMHU
BEJIUYMHAMH.

Hcnosab30BaTh IIpH peIICHUH 3314, CBSI-
3aHHBIX C BEKTOpaMU B MIPOCTPAHCTBE,
TIaHUMETPUYEeCKUe (haKThl U METO/IbI
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CB0001HO ONIEPUPOBATH MOHATHSIMM:
0TOOpaXeHHe MPOCTPAHCTBA Ha cebsl,
JBUKEHHE MPOCTPAHCTBA; LIEHTPAJIbHAS,
0CeBasl U 3epKajibHasi CUMMETPUH, MTapajl-
JIeNIbHBIN epeHoc; paBEeHCTBO U o100ue
¢buryp.

Jloka3bIBaTh YTBEPKICHUS O TOM, YTO
LIEHTpajbHasi, 0CEBas U 3€pKaJibHasl CUM-
METpUH, TapaJuIeTbHbINA EPEHOC SIBIIS-
I0TCSI IBIDKCHHUSIMU. BBINOJIHATDH Mpeod-
pa3oBaHus MOJ00uSI.

OnepupoBaTb NOHATHUSIMU: TIPSIMas U
cepa Diinepa.

Pemath reomerpuyeckue 3a1a4uu C Uc-
MOJIb30BaHUEM JBM)KCHUU.
Hcnonb3oBaTh npu pelieHUH 3a1a4
JBUKEHUSI IPOCTPAHCTBA U UX CBOMCTBA.
CpaBHHMBATD U aHAJIU3MPOBATH YTBEP-
JKIEHUS C LENbIO BBISIBIICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX paccyKie-
HUU.

HccnenoBath NoCcTpOSHHBIE MOJIENH.
Hcnosb3oBarh nH(ppoBEIe pecypesl

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/

11 KJIACC

Ne i/

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

OcHoBHbIE BH/DLI JeATEeJILHOCTH
yyammxcst

AHanutnyeckas
reOMEeTpHs
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AKTyanu3upoBath (HakThl U Me-
TObI IJIAHUMETPUH, PEIICBAHTHbIC
Te€Me, IPOBOJIUTh AHAJIOTUH.
CBOaMTH JICHCTBUS C BEKTOPAMH K
AQHAJIOTUYHBIM JICUCTBUSM C UX KO-
OpJIMHATaMHU.

BcenoMHMTB onpenienenue ckasp-
HOT'O YMHOKEHHSI U €r0 CBOMCTBA.
BbIuucisaTe ¢ HOMOLIBIO CKAISIPHO-
IO YMHOKEHHS JNTUHBI BEKTOPOB,
YTJIbI MEX1Y HUMH, YCTAHABINBATh
MEPIECHANKYISIPHOCTh BEKTOPOB.
BriBoaUTH ypaBHEHHUE TUNIOCKOCTH
1 HopMyITy pacCTOSTHUS OT TOUKH
JI0 TUIOCKOCTH.

Pemarsp 3a1auu, couetast KOOpau-
HATHBIM U BEKTOPHBIA METOJIBI.
IIpoBOANTH JTOTUUECKH KOPPEKT-
HBIE I0KAa3aTeJIbHbIe PaccyKie-
HMS TIPU PELICHUU T€OMETpUYe-
CKMX 3a]1a4 Ha TPUMEHEHUE BEK-
TOPHO-KOOPAUHATHOI'O METOJIA.
AHAJIM3UPOBATH U MOJIEJTHPO-
BATh Ha SI3bIKE T€OMETPHUU peallb-
HBIE CUTYalllH, CBSI3aHHBIE BEKTO-
paMu U KOOpJIMHATAMH.
HccaenoBarb NOCTPOEHHBIE MOJIE-
71, B TOM YHKCJIE U C UCTIOJIb30Ba-
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HUEM arfmnapara anreOpbl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOrPaMMBI.

3HAKOMMTBCS C UCTOPUEH Pa3BU-
TUS MAaTEMaTHKU

O6bEM MHOTOTrpaHHHUKA

IToBTOpenue, 0600IIEHNE
U CHCTEMaTH3aIlHsl 3Ha-
HUU

17
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CrtpouTh ceueHusl.

Pemarsb crepeomerpuueckue 3aaa-
YM Ha JI0Ka3aTeJIbCTBO MaTeMaTH-
YECKHUX OTHOHIGHI/Iﬁ, HaxXO0XIACHHUEC
reOMETPUUECKUX BEIUYUH (IJIUH,
YIJI0B, IIouaiel, 00bEMOB).
Hcnoab3o0BaTh pU pPELICHUN CTe-
PEOMETPUUECKUX 3ajiay IUIaHUMET-
puueckue (GpakTbl U METOABI.
IIpoBoaANTH TOTMYECKH KOPPEKT-
HBIE JI0Ka3aTeJIbHbIE PACCYXKIECHUS
IIPY PEIIEHUHU CTEPEOMETPUUECKUX
3az1ad.

CpaBHUBATB U AaHAJIN3MPOBATH
peabHbIe CUTYallu U BBISIBIISAThH
BO3MOXHOCTb €€ MOJEIUPOBAHNS
Ha SI3bIKE TEOMETPUHU.
MoaenupoBaTh pealbHyO CUTYa-
LIMIO HA SI3bIKE TEOMETPUU U HC-
cJ1e10BaTh IIOCTPOECHHbIE MOJIENH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
arnmnapara anreOpbl.
Hcnonb30BaTh KOMIBIOTEPHBIE
IIpOrpaMMBI IIpU pELICHUHN 3a1a4.

CB000HO OnIEpPHPOBATH NOHSA-
THAMHU: 00BEM Tena, 00bEM npsi-
MOYTOJIBHOTO IMapaJiiesienumnesaa.
DopMyIMPOBATH OCHOBHBIE CBOW-
cTBa 00BEMOB.
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Joka3pIBaTh TEOpEMY 00 00BEME
NPSIMOYTOJIBHOTO TapasuiesienuIie-
Jla, CTIEICTBUS U3 HEE.

Pa3pe3aTs MHOTOrpaHHHKH, TIEpe-
KJIaJbIBATh YaCTH.

Pemats cTrepeomeTpuieckue 3aa-
YU, CBSA3aHHbBIC C BHIYHCICHUEM
00bEMa PSMOYTOJILHOTO Tapajuie-
Jenunena, Ipu3Mbl.

CpaBHMBATB U AaHAJM3UPOBATH
YTBEPKACHHUS C LIEIbIO BBISABICHUS
JIOTHYECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX PACCYKICHUM.
AHaIU3UPOBATh U MOJEJIHPO-
BaTh Ha A3bIKE TECOMETPHH pealib-
HbIE CUTYallUH, CBSI3aHHbIE C 00BE-
MOM IPSMOYTOJIBHOTO Mapajuiese-
MUIea, TPU3MBI, THPAMUJIBL.
HcceaenoBath NocTpoeHHBIE MOJIE-
JI¥, B TOM YHCJIE U C UCTIOIH30Ba-
HUEM anmnapara anreOpsbl.
BbIBOANTH OCHOBHYIO HHTETPATb-
HYIO (hOpMYITy ISl BBIYUCICHUS
00BEMOB Tell.

Joka3pIBaTh TeOpeMy 00 00béMe
HAKJIOHHOHW MPU3MBI Ha IPAMEPE
TPEYroJbHOW MPU3MBI U JIJIS TIPO-
W3BOJIBHOW MTPU3MBL.

Joka3pIBaTh TeOpeMy: 00 00bEMe
nupamMuibl, GopMynupoBaTh clea-
CTBUS U3 Hee: 00bEM yceu€HHOM
nupaMuibl. BerBomuts Gopmyry
JUTS BBIYUCIIEHUS] 00BEMOB
YCEUEHHOU MUpPaMU/IbI



http://mathege.ru/

Tena BpameHus

24

http://school-collection.edu.ru

http://www.math.ru

http://wmolow.edu.ru

http://sbiryukova.narod.ru vid-

deouroki.net
https://interneturok.ru/article/uroki-

matematiki

CB000IHO ONIEPUPOBATH MOHSI-
THSIMM: IWINHIPUYECKasl TOBEPX-
HOCTb, IuMHAp. U3ydarts crioco-
OBl TOJTyYEHHS LIWIHHIPUIECKON
IIOBEPXHOCTH, [IWJINHAPA.
M300panxaTh WINHID U €70 CE-
YEHMS INIOCKOCTBIO.
CB0001HO OnIepUPOBATH MOHS-
THAMM: KOHUYECKAsl IOBEPXHOCTb,
KOHYC, YC€UEHHBIN KOHyC. M3yuaTh
CIOCOOBI OTYYEHUsI KOHUYECKON
MIOBEPXHOCTHU, KOHYCA.
M300paxaTh KOHYC U €70 CEUEHUS
IIJIOCKOCTBIO, IPOXOJSIIEH Yepes
0Cb, Y TUNIOCKOCTBIO, IIEPIECHIUKY-
JIAPHOM K OCH.
BoiBoauTh (hopMyIIbI 1715 BBIYHC-
JeHus1 00KOBOM 1 MOJTHOW MOBEPX-
HOCTEH TeJ BpAIlICHHUS.
Pemars crepeomerpuueckue 3aaa-
4M, CBA3aHHBIE C TE€JIaMH Bpalle-
HH, HaX0KIECHUEM IUIoIagu 0o-
KOBOU U ITOJIHOM ITOBEPXHOCTH, I10-
CTPOCHUEM CEUCHUH.
Hcnonb3oBaTh Npyu pelIeHUH 3a-
Jlad MIaHUMeTpudeckue GpaxKThl U
METOJIBI.
CpaBHUBATB 1 AaHAJIN3MPOBATH
YTBEPKACHUSI C LIENbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOP-
PEKTHBIX PACCYKIEHUM.
AHAJIM3UPOBATH U MOJIEJTHPO-
BaTh Ha A3bIKE TEOMETPHUH peallb-
HBIE CUTYalllH, CBSI3aHHBIEC C KOHY-



http://www.math.ru/
http://wmolow.edu.ru/
http://sbiryukova.narod.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

COM U IIHJIMHPOM.
HcceaenoBarh nocTpoeHHBIE MOJIE-
7, B TOM YHCJIE U C HCIOJIb30Ba-
HUEM anmnapaTa anreopsl
AKTYaJu3upoBaTh (aKThl U
METO/BI INITAHUMETPUH, PEIICBAHT-
HBIC TeME, MIPOBOAUTH AHAJIOTHH.
CB0001HO OnIepUPOBATH MOHS-
THSAME: chepa u map, IeHTp, pa-
nuyc, nuaMetp cepsl 1 mapa.
HccenenoBaTh B3auMHOE Paclodio-
KeHue cepsl U MIOCKOCTH.
®opMyIHpOBATH ONpe/IeIICHNE
KacaTeIbHON TIOCKOCTH K cdepe.
JloKa3bIBaTh TEOPEMBI O CBOMCTBE
U TIpU3HAKE KacaTeIbHOH III0CKO-
CTH.
BeiBoauTh hopmyiy 175 BeIUUC-
JIeHUs TUIoINaaM cepbl yepes pa-
nyc cepsl.
Pemats cTrepeomeTpuueckue 3aa-
YH, CBSI3aHHBIE CO CPepoii U IIa-
POM, HaxOX/IEHUEM ILIOIIAIH ce-
PBI U €€ yacTel, MOCTPOCHUEM Ce-
4yeHui cdepsl U mapa.
AHAJIM3UPOBATH U MOJIEJTHPO-
BaTh Ha SI3bIKE TEOMETPHH Peajib-
HBIC CHTYAaIllH, CBSI3aHHBIE C II1a-
poMm u cepoi.
Pemats pocThie 3a1a4d, B KOTO-
pBIX UTYypHUPYIOT KOMOMHAIIMU Tell
BpAICHUS 1 MHOTOTPaHHHUKOB.
Hcnoab30BaTh py pELICHUH 3a-
Jlad, CBSI3aHHBIX CO cepoit u 1ma-




pOM, TUTAaHUMETpHYEcKHe (PaKkThl U
MCTOBI.

Pemath crepeomerpuieckue 3aaa-
YU, CBA3aHHbBIE C TE€JIaMU Bpalle-
HUS, IOCTPOCHUEM CEUEHUH Tell
BpalcHuys, € KOMGI/IHaLII/ISIMI/I TCI
BpallleHUs] U MHOTOTPAHHUKOB.
IIpoBoaANTH TOTMYECKH KOPPEKT-
HBIE JOKA3aTEJIbHbBIE PACCYXKICHUS
IIPY PELICHUU TEOMETPUIECKUX
3a/1a4, CBA3AHHBIX C MEPIEeHIUKY-
JIIPHOCTBIO IIJIOCKOCTEM.
AHAJIN3UPOBATH U MOAEJINPO-
BaTh Ha A3bIKE FTECOMETPUU peallb-
HBIE CUTYallUHU, CBSI3aHHBIE C MHO-
rorpaHHuKaMu.

HccnenoBath nocTpoeHHBIE MOJIE-
JIM, B TOM YHCJIE U C UCTIOIb30Ba-
HHUEM anmnapara anreOpsbl.

[Inomany moBEpXHOCTH U
00BEMBI KPYTJIBIX Tell

http://school-collection.edu.ru
http://www.math.ru
http://wmolow.edu.ru
http://sbiryukova.narod.ru vid-
deouroki.net
https://interneturok.ru/article/uroki-

matematiki

JBmxeHus

http://school-collection.edu.ru
http://www.math.ru
http://wmolow.edu.ru
http://sbiryukova.narod.ru vid-
deouroki.net
https://interneturok.ru/article/uroki-

matematiki
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http://sbiryukova.narod.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
http://sbiryukova.narod.ru/
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https://interneturok.ru/article/uroki-matematiki

[ToBTOpeHmE, 0000IIEHNE
M CHUCTEMaTHU3alMs 3Ha-
HUU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

17

102

https://math-ege.sdamgia.ru

http://alexlarin.net

http://www.fipi.ru/

http://www.edu.ru/index.php

http://mathege.ru



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara nzydyenus

KoHTpoJibHbIe

Bcero
padoThI

ITo niiany

IIo ¢gakTty

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE INIOCKOCTH, ITapaJljiellb-
HBIX IPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka

http://www.math.ru

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBuiIa U300paKeHUs
Ha PUCYHKE IIJIOCKOCTH, TTapaJuieb-
HBIX NPSIMBIX (OTPE3KOB), CEPEIMHbBI
OTpe3Ka

http://wmolow.edu.ru

[TonsATHA: epecekaronmecs mioc-
KOCTH, ITEPECEKAIOIIMECS IpsMas U
IJIOCKOCTB; TIOJTYIIPOCTPAHCTBO

viddeouroki.net

[TonsATHA: epecekaronmecs mioc-
KOCTH, ITEPECEKAIOIINECS NpsMast U
IJIOCKOCTB; TIOIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIHNX 00BEKTOB
MHororpaHHuKH, U300paKeHne
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIMX 0OBEKTOB

http://www.math.ru

http://school-collection.edu.ru

http://www.math.ru



http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

http://school-collection.edu.ru

10

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TEPBBIE
cieactBus u3 HUX. CrocoOsl 3a1a-

HUS NPSAMBIX U TUIOCKOCTEH B IIPO- 1
cTpaHcTBe. O003HAYEHUSI IPSIMBIX U
IIJIOCKOCTEN

N300pakeHune cedeHuil nupaMupl,

Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT

yepe3 ux péopa. M3obpaxenue
IIepeCceYeHMs OITYICHHBIX 1
IJI0CKOCTeN. PackpammBanue

MOCTPOSHHBIX CEUCHUH Pa3HBIMHU

[[BETaMHU

http://wmolow.edu.ru

viddeouroki.net

http://www.math.ru

11

N300pakeHne ceueHuil nmupaMupl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT

yepe3 ux péopa. M3obpaxenue
IepeceYeHus OITYIEHHBIX 1
mI0ckocTeil. PackpammBanne

MOCTPOSHHBIX CEUCHHUH Pa3HBIMU

[[BETaMHU

viddeouroki.net

12

N3006paxenune ceyeHunil mupamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
IepeceyeHus MOTyYEHHBIX
IJI0CKOCTeN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN Pa3HBIMU

http://school-collection.edu.ru



http://wmolow.edu.ru/
http://www.math.ru/

OBE€TaMHu

13

N3o0pakeHue ceUeHn MIpaMu/Ibl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3o0paxenue
nepeceueHus MOoIy4YeHHBIX
IJI0CKOCTEN. PackpamuBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[BETaMU

viddeouroki.net

14

15

16

Merton cnenoB 1uisi TOCTPOCHUS Ce-
YeHUU

MeTon crefioB Uil IOCTPOCHHUS ce-
yeHuil. CBoliCcTBa nepeceyeHui
MPSAMBIX U IJIOCKOCTEN

Meron cnenoB ais OCTPOEHUs ce-
yeHni. CBONCTBA EPECEUCHU
MPSAMBIX U IJIOCKOCTEN

http://www.math.ru

http://wmolow.edu.ru

http://school-collection.edu.ru

17

[TocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.
Co31aHne BBIHOCHBIX YepTexen U
3aIlUCh 1IAroB MOCTPOEHUS

https://interneturok.ru/article/uroki-
matematiki

18

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

viddeouroki.net

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3nannie BEIHOCHBIX YEPTEKEH U
3aIUCh IAroB MOCTPOEHUS

http://www.math.ru



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/

20

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

http://school-collection.edu.ru

21

[ToBTOpenue nnanumerpun: Teope-
Ma O MPOMOPLHOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

http://wmolow.edu.ru

22

[ToBTOpenue mnanumerpun: Teope-
Mma MeHenas. PacyeTsl B c€UCHHUAX
Ha BBIHOCHBIX 4epTrexkax. Mcropus
pa3BI/ITI/I$I HJIaHI/IMeTpI/II/I nu
CTEpEOMETPUH

https://interneturok.ru/article/uroki-
matematiki

23

24

25

Kontposnbnas pabora "AKkcrombl
crepeomerpun. Ceuenus"

B3anmHoe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpenmBaromumecs
npsamsle. [Ipu3Haky ckpemmsaro-
muxcd npameix. [TapannensHbie
MpsSMbIE B TPOCTPAHCTBE

Teopema 0 CynieCTBOBAaHUH U €UH-
CTBEHHOCTH IPSMOM MapajienbHON
JAHHOM MPSIMON, MMPOXOSAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeKale
Ha JaHHOU npsaMon. Jlemma o
nepeceyeHn  MmapaiebHbIX
MMPAMBIX ITIJTOCKOCTBIO

http://school-collection.edu.ru

http://www.math.ru

viddeouroki.net

26

[TapamrenbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayyeaIbHbIX
npsambIX. Teopema o

http://school-collection.edu.ru



http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/

CKpCHIMBAOIHNXCA IPAMBIX

27

[TapannensHOe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA apaJLJICILHOTO
npoektupoBanus. 3o0paxkenue
pasHbIX (GUTYp B MapaIeTbHON
MIPOCKINH

https://interneturok.ru/article/uroki-
matematiki

28

29

30

31

32

33

LenTpanbHas npoekus. Yroi ¢ co-
HaIlpaBJICHHBIMU CTOPOHAMU. YTOJI
MEXy MPSIMBIMU

321,[[3.‘{1/1 Ha 10Ka3aTCJIbCTBO U UCCIIC-
AO0BAaHHUC, CBA3AHHBIC C PACIIOJIOKEC-
HHEM IIPAMBIX B ITPOCTPAHCTBE

[ToHsATHS: MapauIeTbHOCTD MPSAMOI
U IJIOCKOCTH B mpocTpaHcTse. [Ipu-
3HaK MapajyIeIbHOCTH MPSIMOU U
miockoct. CBoMcTBa
NapajuieIbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTpuueckue 3aaun Ha BbIUUC-
JIEHUE U JOKA3aTeJIbCTBO, CBSI3aHHBIE
C MApaJJIENbHOCTBIO MIPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO
4yepes JaHHYIO MPSAMYIO Ha YepTexke
U NapaJUIEIIbHOTO APYTrOM IIPSIMOiA.
Pacuér otHOImIEHUN

[TapamtenpHas npoeKnusi, IpUMEHE-
HUE JIJIsl TOCTPOCHUS CeUueHui Kyba
u napauienenunena. Coiicrsa

http://www.math.ru

http://wmolow.edu.ru

viddeouroki.net

http://www.math.ru

http://school-collection.edu.ru

http://www.math.ru



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/

napajijiejicnmIiic1a U Mpru3mbl

34

35

36

37

38

39

[Tapannensubie mnockoctu. [pu-
3HAKU MapajuieIbHOCTH JABYX IIOC-
KOCTEH

Teopema 0 napasiesbHOCTU U €1H-
CTBEHHOCTH IUIOCKOCTH, IPOXOJIsI-
1iel yepe3 TOUKY, He MPUHAJJIexKa-
LY JAHHOW MJIOCKOCTH U CIEA-
CTBUS U3 HEE

CaoiicTBa napajuiebHbBIX MJIOCKO-
CTEM: O MapaIeIbHOCTH MPSAMBIX
MepeCceUeHUs MIPU NEePEeCceUCHU
JBYX IapaJuICIbHBIX INIOCKOCTEN
TpeThen

CaolicTBa napauieabHbIX TIOCKO-
cTeii: 00 oTpe3Kax napanienbHbIX
MIPSAIMBIX, 3aKJIIOYEHHBIX MEXKY I1a-
paJUIETBHBIMU IIJIOCKOCTSIMHU; O TIe-
pecedeHuu npsiMoi ¢ IByMs Iapai-
JIETbHBIMU IIOCKOCTSIMH

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

http://school-collection.edu.ru

http://wmolow.edu.ru

viddeouroki.net

http://www.math.ru

viddeouroki.net

http://school-collection.edu.ru

40

41

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajulelIenunena

Beruucrienue JUIMH OTPE3KOB B KyOe
U TIPSIMOYTOJIBHOM IapaJlieNenuIie-

viddeouroki.net

http://www.math.ru



http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/

ac

[TeprieHAMKYASIPHOCTH NPAMOUN U

42 m10ckoCTH. [Ipu3Hak nepnesauxy- http://wmolow.edu.ru
JISPHOCTH NPSAMOI U IJIOCKOCTH
[TeprieHAMKYASAPHOCTD NPAMOUN 1

43 mI0cKoCTH. [Ipu3HaKk nmepneHuKy- http://school-collection.edu.ru
JISPHOCTH MPSAMOI U MJIOCKOCTH
Teopema o cyiiecTBOBaHUU U €UH-

44 CTBEHHOCTH MPSMOM, MPOXOASIIICH https://interneturok.ru/article/uroki-
4yepes TOUKY IPOCTPaHCTBa U Mep- matematiki
MEHAUKYISIPHON K TIIOCKOCTH

45 [1n0cKkOCTH ¥ IEPIEHIUKYIISIPHBIE viddeouroki.net
UM TpsSIMble B MHOTOTPaHHUKAX

46 [1nockocTH ¥ IepHEeHINKYIISIPHbIE hittp: /. math.ru
UM IpsIMble B MHOTOTPaHHUKaX
Ilepnenpukynsap u HaknoHHas. [1o-

47 CTPOEHHUE NEPIEHIUKYIISAPA U3 TOU- http://school-collection.edu.ru
KU Ha TIPSIMYIO
[Tepnenaukynsp n HakinoHHas. [lo-

48 CTPOEHHUE MEPIEHAUKYIISAPA U3 TOY- http://wmolow.edu.ru
KU Ha TIPSIMYIO

49 Teopema o TpE€X neprneHANKYIIpax https://interneturok.ru/article/uroki-
(mpsimast m oOpaTHas) matematiki

50 Teopema o TPEX meprieH Ky Ipax http://school-collection.edu.ru
(npsiMast u oOpatHas)

51 VYroa Mexay CKpeIHBaOIUMHUCA http://www.math.ru
MPSIMBIMU

52 [Torck meprneHANKYIIPHBIX MPSIMBIX viddeouroki.net



http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/

C TIOMOIIBIO MEPIIEHIUKYIISPHBIX
IJIOCKOCTEH

53

54

OpToroHajibHO€ MPOCKTUPOBAHUE
[TocTpoenue ceuenunii kyba, mpus-
MBI, IPaBHJILHON MHPaMUbI C 1O~
MOIIbIO OPTOTOHAIBHOMN MPOEKIIUU

http://school-collection.edu.ru

http://www.math.ru

55

[Toctpoenue ceveHuii Kyoa, mpu3-
MBI, TIPAaBUJIBHOM MTUPAMUJIBI C TI0-
MOIIBI0 OPTOTOHAILHOW TPOCKIIMU

http://wmolow.edu.ru

56

CuMMeTpusi B IPOCTPAHCTBE OTHO-
CUTEJIBHO II0CKOCTH. IlinockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

viddeouroki.net

57

58

59

[Ipu3Hak nepneHANKyJIIpPHOCTH
MPSAMON U TJIOCKOCTHU KakK CIJIEJCTBUE
CUMMETpUU

IIpaBunbHBIE MHOTOTpaHHUKU. Pac-
YET PaCCTOSHUM OT TOYKH JI0 ILJIOC-
KOCTH
[IpaBunbHBIE MHOTOTpaHHUKH. Pac-
YET PaCCTOSHUM OT TOYKH JI0 ILJIOC-
KOCTH

http://www.math.ru

http://school-collection.edu.ru

http://www.math.ru

60

CriocoObl OMYCTUTH MEePHEHAUKYJIS-
PBI: CUMMETPHS, CIIBUT TOYKH IO
MapajuIeJIbHON IIPSIMOU

http://school-collection.edu.ru

61

62

CnaBur o HenapauieIbHON MPsIMOH,
U3MEHEHUE PACCTOSHUN
KonrtponsHas padora "B3anmuoe
PacroI0KeHUE NMPSAMBIX U MIOCKO-

http://wmolow.edu.ru

viddeouroki.net



http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/

cTel B mpocTpaHcTae”

63

64

65

IToBTOpeHue: yroa Mexay NpsMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEO-
pemMa KOCUHYCOB

[ToBTOpEHME: YrOa MEXKAY CKpEIIn-
BAIOIIMMUCS IPSIMBIMU B IIPOCTPAH-
CTBE

FGOMCTpI/I‘{eCKI/IC MCTOABI BBIYUCIIC-
HUJA yrjla MEXAY IIPAMbIMU B MHOT'O-
I'paHHUKAX

http://www.math.ru

viddeouroki.net

http://school-collection.edu.ru

66

JIByrpannsblil yroia. CBOMCTBO JIU-
HEHHBIX YIJIOB IBYTPAHHOIO yIJla

viddeouroki.net

67

68

69

70

[eprieHAUKYISAPHBIE TTIOCKOCTH.
CaolicTBa B3aUMHO NEPIEHANKY-
JIIPHBIX IIJIOCKOCTEN

[Ipu3Hak nepneHuKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPsAMOU I1e-
pecedeHus AByX MIIOCKOCTEN mep-
MIEHIUKYJISIPHBIX TPETHEU IIOCKOCTH

[IpssMOyTONBHBIN MTapajuIeICIUIIE;
KyO; u3MepeHusi, CBOICTBa MpIMO-
YTOJIBHOTO IapaljIesIeuIeaa
TeopeMa 0 1MaroHany npsIMOYroJib-
HOTI'O NapaJuleenunea u cleiCcTBue
u3 Hee

http://www.math.ru

http://wmolow.edu.ru

http://school-collection.edu.ru

https://interneturok.ru/article/uroki-
matematiki

71

CrepeomeTpuyuecKe 1 MPUKIaIHbIE
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM

viddeouroki.net



http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKO-
CTH

72

73

74

75

IToBTOpEHME: CKpeMBaOIIUEC
NpsIMBIE, TapajljIe/IbHbIE INIOCKOCTH
B CTaHAAPTHBIX MHOI'OI'PAaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSAMBIX, PACCTO-
STHUE MEX]y CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU B TIPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 ITIIOCKO-
CTH

Beruucnenue paccTossHUN MeXAy
CKPEIIMBAOIIUMUCS MIPSIMBIMU C
ITOMOLIBIO NEPIEHUKYIAPHON
IJIOCKOCTH

http://www.math.ru

http://school-collection.edu.ru

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-
matematiki

76

TpéxrpanHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB ISl TPEXTPAHHOIO yIJIa

http://school-collection.edu.ru

77

DneMeHTHI cepruyecKoil reomer-
pHUU: T€0/1e3NUeCKHEe JTUHUM Ha 3eM-
e

http://www.math.ru

78

79

KonTponbnas pabora "Yrisl u pac-
cTositHus"

Cucrematusanud 3Hanuii "MHoro-
TPAHHUK U €r0 JIeMEHTHI"

viddeouroki.net

http://school-collection.edu.ru

80

[Tupamuna. Buasl nupamuy. [pa-

http://www.math.ru



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/

BUJIbHAA IUpaMuga

[Tpusma. [Ipsimast 1 HaKJIOHHAA

81 1 http://wmolow.edu.ru
npusmsl. [IpaBuibHast mpusma

82 [Ipsmoit Elapanﬂenennnen, MpSIMO- 1 viddeouroki.net
YTOJIbHBIN Napajuiesenurnen, Kyo

83 Brimykiisie jV[HOFOI‘paHHI/IKI/I. 1 htt:/Avww.math.ru
Teopema Ditnepa
Brinmykibsie MHOTOrpaHHuky. Teo-

84 pema Ditnepa. [IpaBunbHBIE U TIOTY- 1 http://school-collection.edu.ru
MPaBUJIHHBIE MHOTOTPAHHUKH

85 ,I,<OHTp OnbHas padoTa 1 http://www.math.ru

MHororpanHuku"

86 HomsiTie BeKTOpa Ha MIOCKOCTH 1 B 1 http://school-collection.edu.ru
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 http://wmolow.edu.ru

88 Pa3HocTh BeKTOpOB 1 viddeouroki.net

89 [TpaBwiio mapamienenuena 1 http://www.math.ru

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 viddeouroki.net
PasnoxxeHnue Bekropa o 6azucy

91 TpEX BEKTOPOB, HE JIEKANTUX B O~ 1 http://school-collection.edu.ru
HOM MI0CKOCTH

92 CkanspHoe pou3BeIeHHe 1 viddeouroki.net

03 Beruucnenue yria Mexy BeKTopa- 1 http://www.math.ru
MU B IPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu http://wmolow.edu.ru

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH http://school-collection.edu.ru

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMu https://interneturok.ru/article/uroki-



http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki

matematiki

97 [Ipocreiimiue 3a1auu ¢ BEKTOpaMu 1 viddeouroki.net

08 O606HvleHI/Ie A CUCTEMATU3ALU 1 htto:/fwww.math.ru
3HAHUHN
O0001IeHre U cUCTEMaTU3aLUs .

99 . 1 http://school-collection.edu.ru
3HAHUN

100 Hrorosas KoHTpoJIbHAsT paboTa 1 http://wmolow.edu.ru

101 ViToroas KoHTpobHAs paGoTa 1 https://ln_te_rneturok.ru/artlcle/urokl—

matematiki

O00011IeHrE U CHCTEMATH3ALIHS ,

102 . 1 http://school-collection.edu.ru
3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/

11 KJIACC

KoanuecTBo 4acoB

JaTa uzydyenus

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie Ilo mnany  Ilo gakry
n/n Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI

IToBTOpenue temsl "KoopauHarbl

1 BEKTOPA Ha IIJIOCKOCTH U B IPOCTPAH- 1 http://www.math.ru
ctBe"
[ToBropenue Temsl "CkassipHoe Ipo- .

2 " 1 http://wmolow.edu.ru
U3BE/ICHHUE BEKTOPOB
[ToBrOpenue Temsl "Breruncienue yr-

3 JIa MEK1y BEKTOpaMHU B MPOCTPaH- 1 viddeouroki.net
cTBe"

4 [ToBTOpEeHue TeMsbl "YpaBHEHHE TIPSI- 1 http://www.math.ru
MOI, TPOXO/IAIIEN Yepe3 IBE TOUKH" ' T
YpaBHEHME IIIOCKOCTH, HOPMAJIb :

5 p - HOP ’ 1 http://school-collection.edu.ru
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 http://www.math.ru
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax ' ' '

7 BekropHoe nmpousBeneHue 1 http://school-collection.edu.ru
JInHEeNHbIE HEPABEHCTBA, JIMHEMHOE

8 P ’ 1 http://wmolow.edu.ru
IIPOrpaMMHUPOBAaHHE
JInneliHble HEPABEHCTBA, JINHEWHOE . .

9 ’ 1 viddeouroki.net
IIPOrpaMMUPOBAHHE
AHaJIUTUYECKUE METObI pacuéra yr-

10 J1a MEXKIY NPSIMBIMUA B MHOTOTpaHHHU- 1 http://www.math.ru
Kax

11 AHanuTU4eCKHUe METO/IbI pacuéra yr- 1 viddeouroki.net



http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/

Jla MCXKY INIOCKOCTAMHA B MHOI'O-
I'paHHUKAX

@opMyia pacCTOSHUSA OT TOYKH 10

12 http://school-collection.edu.ru
IIJIOCKOCTH B KOOPJIMHATAX
HaxoxeHue paccTostHUM OT TOUKHU . .
13 P viddeouroki.net
710 TJIOCKOCTH B KyOe
Haxoxnenne paccTossHUM OT TOUKH
14 710 TUTOCKOCTH B TIPaBUJILHOM MHpa- http://www.math.ru
MUIE
KonTponbHas padora
15 " " http://wmolow.edu.ru
AHanuTuyeckasi reOMeTpHs
CeueHust MHOTOTPaHHUKOB: _
16 P http://school-collection.edu.ru
CTaH/IapTHbIE MHOTOTPAHHUKH
17 CeueHust MHOTOTPAaHHUKOB: METO]T https://interneturok.ru/article/uroki-
CIIENIOB matematiki
CeueHust MHOTOTPAaHHUKOB: CTaH-
18 JapPTHBIC TUIOCKOCTH, TIEPECEUCHUS viddeouroki.net
MPSIMBIX U IJIOCKOCTEN
[TapannensHbie MPsMbIE U TUIOCKOCTH:
19 P P http://www.math.ru
napajulesIbHbIe CEYeHUS
[TapannensHbie MPSMBbIC U TUIOCKOCTH: .
20 P . pu http://school-collection.edu.ru
pacy€T OTHOIICHHI
[TapannensHbIe MPSIMBIC U TIFIOCKOCTH:
21 YTJIBI MEXY CKPEIIUBAIOIIMMUCS http://wmolow.edu.ru
MPSIMBIMA
[lepnieHIUKYISIpHBIE IPSMBIE U TUIOC- ) . .
https://interneturok.ru/article/uroki-
22 KOCTH: CTaHJIapTHBIE Mapbl NEPIICHIU-

KYJISIPHBIX TJIOCKOCTEH U MPSIMBIX,

matematiki



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

CUMMCTPUHU MHOTOT'PaHHHUKOB

23

24

25

[lepnieHIuKyNsIpHBIE MIPSMBIE U TLIOC-
KOCTH: TEOpEMA O TpEX MEPIEHINUKY-
nspax

[leprnieHIuKyNsIpHBIE MPSAMBIE U TLIOC-
KOCTH: BBIYUCIICHUS JUIUH B MHOTO-
rpaHHUKaX

[ToBTOpEHUE: MIOIIAIA MHOTOYTOJIb-
HUKOB, (hOpMYJIBI IS TUTOMIAIEH, CO-
oOpaxkeHust mo100us

http://school-collection.edu.ru

http://www.math.ru

viddeouroki.net

26

[ToBTOpEHME: IO MHOTOYTOJIb-
HUKOB, (hOpMYJIBI IS TIIOMIAIeH, COo-
oOpakeHust o100us

http://school-collection.edu.ru

27

28

29

[ToBTOpEHME: TUIOIIAN MHOTOYTOJIb-
HUKOB, (POPMYJIBI ISl IIJIOIIAACH, COo-
oOpaxeHust mo100us

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TIOIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha 9acTH, COOOpaxKeHus MoA00us
[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms

http://www.math.ru

http://wmolow.edu.ru

viddeouroki.net

30

KonTponbnas padota "[loBTopenue:
MHOTOT'PaHHHUKH, CEYEHUS] MHOTO-
IPaHHUKOB"

http://www.math.ru

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

3anaun 00 yABOCHHUH Ky0Oa, O KBajpa-

http://school-collection.edu.ru

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/

Type Ky0a; O TPUCEKIIMH yIiia

33

34

35

CrepeomeTpuyecKue 3aJauu, CBSI3aH-
Hbl€ ¢ 00BEMOM MIPSIMOYTOJIBHOTO Ia-
pajuienenunena

[Ipuknanuele 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa PSIMOYTOJIb-
HOTO MapaieNnenumneaa

OO6BEM IIPSIMOI TTPU3MBI

http://school-collection.edu.ru

http://wmolow.edu.ru

viddeouroki.net

36

37

38

CrepeomeTpruecKkue 3a1a4m, CBsI3aH-
HBIE C BBIYMCIICHUEM 00BEMOB MPSIMOI
MIPU3MBI

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Boruncnenme 06b€MOB Tell ¢ TOMO-
IO ONPEACIEHHOTO UHTETpaa.
OOBEM HaKIIOHHOM MTPU3MBI

http://www.math.ru

viddeouroki.net

http://school-collection.edu.ru

39

Brraucienue 00bEMOB TEN C IIOMO-
IIBIO ONPEAECIEHHOTO NHTETpAIa.
O06BEM TUpamMuIbI

viddeouroki.net

40

41

42

®opmyna 00béMa nupamuibl. OTHO-
eHre 00beMOB MUpaMu ¢ 00LTUM
yriom

®opmyna o6béMa nmupamuisl. OTHO-
HIeHne 00bEMOB NMUPAMUJ] C OOIIUM
yriom

CrepeoMeTpHuuecKre 3ajaui, CBA3aH-
HbIE C 00bEMaMU HAKIIOHHON TPU3MBI

http://www.math.ru

http://wmolow.edu.ru

http://school-collection.edu.ru

43

CrepeoMeTpHUeCKHE 33a1a9H, CBSI3aH-

https://interneturok.ru/article/uroki-



http://wmolow.edu.ru/
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki

HbIE C 00bEMaMU TUPAMU/IBI

matematiki

[Tpuknagueie 3agaun 1o Teme "O0BE-

44 MEI Te", CBI3aHHBIE C 00BEMOM viddeouroki.net
HAaKJIOHHOH IPU3MBbI
[Tpuknagueie 3agaun 1o Teme "O0nE-
45 MbI TeN", CBA3aHHEIE C 00BEMOM ITH- http://www.math.ru
paMUIbI
[Ipumenenne 00bEMOB. Brruncinenue ,
46 http://school-collection.edu.ru
PAcCTOSIHUS JI0 INTIOCKOCTH
KonTponbras pabora "O6béM
47 P P " http://wmolow.edu.ru
MHOTOTpaHHUKA
HunuHapudeckas TOBEPXHOCTh, 00- ) . )
48 Uy — https://interneturok.ru/article/uroki-
pasyrotue AP p matematiki
HOCTH
Hunusap. IIpsamon kpyroBou nu-
49 auHAp. [lnomans NoBEpXHOCTH LIK- http://school-collection.edu.ru
TUHApA
Konnueckas moBepXHOCTh, 00pa3yro-
50 e KOHMYECKON TIOBEPXHOCTH. http://www.math.ru
Konyc
CedeHune KOHYca IIOCKOCTRIO, TTapa- . .
51 N s > 1ap viddeouroki.net
JIEJIbHOM IIOCKOCTH OCHOBAaHUS
VYceuénnnlii konyc. M3o00pakeHue Ko- .
52 . Y p http://school-collection.edu.ru
HYCOB U yCEYEHHBIX KOHYCOB
IInomans 60KOBOI MOBEPXHOCTH U
53 B Vﬂ p http://www.math.ru
MIOJIHOM MOBEPXHOCTH KOHYCa
IInomans 60KOBOM MOBEPXHOCTH U
54 e P http://wmolow.edu.ru

MOJTHOM MTOBEPXHOCTH KOHYCA



https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://wmolow.edu.ru/
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55

CrepeomMeTpHUyeCcKUe 3a/1auu Ha JI0Ka-
3aTeNIbCTBO U BBIYMCIICHHE, IIOCTPOE-
HUEM CEYCHUH IUIMH/PA, KOHYyCa

viddeouroki.net

56

CrepeoMeTpHuyecKre 3aJa4y Ha J10Ka-
3aTeJIbCTBO U BBIYMCIICHHE, ITIOCTPOE-
HHUEM CEYEHUU LIWIMHAPA, KOHyCa

http://www.math.ru

57

58

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'IaI[HHe 3aJa4yu, CBA3aHHBIC C
OUJINHAPOM

http://school-collection.edu.ru

http://www.math.ru

59

60

61

62

Cdepa u map

[lepeceuenue ceps! u mapa c mioc-
kocThio. Kacanue mapa u chepsl
IJI0CKOCThI0. By u n3obpakenue
mapa

Ilepeceuenue chepsl U 11apa ¢ miIoc-
kocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By u n3obpaxenue
mapa

Ypasuenue chepsl. [Lnomans chepsr
U €€ yacreu

http://school-collection.edu.ru

http://wmolow.edu.ru

viddeouroki.net

http://www.math.ru

63

64

65

Cummetpus cdepsl u mapa

CrepeoMeTpuuecKre 3aa4u Ha JI0Ka-

3aTeIbCTBO U BHIUMCIICHHE, CBS3aHHbIE
co cepoit u mapom, IOCTPOSHUEM UX
CE€YEHUI MIOCKOCTHIO

CTCpCOMeTpI/I‘{eCKHC 3aJa4u Ha JOKa-
3aTCJILCTBO U BBIYUCIICHUC, CBA3aHHBIC

viddeouroki.net

http://school-collection.edu.ru

viddeouroki.net



http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
http://www.math.ru/

co cthepoii U mapom, TOCTPOCHUEM UX
CEUYCHHUH MIIOCKOCTHIO

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC CO

66 N http://www.math.ru
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH HA TIOC-

67 KOCTH, BBIYMCIICHUS B OKPY>KHOCTH, http://wmolow.edu.ru
CTaHJapTHBIC TTOI00MS
Paznuunble KOMOMHAIIMM TEN Bpallle- ,

68 H patt http://school-collection.edu.ru
HUSI © MHOTOTPaHHUKOB

69 3amauu o Teme "Tesa 1 MOBEPXHOCTH https://interneturok.ru/article/uroki-
BpallCHHS " matematiki
3amauu o teme "Tena U MOBEPXHOCTH . .

70 A Y P viddeouroki.net
BpaIicHus
KonTtponsHasg pabora "Tena u mo-

71 P P \ http://www.math.ru
BEPXHOCTH BpAIICHUS
O0Bém numuaapa. Teopema 00 00bE- .

72 t AP p http://school-collection.edu.ru
Me TIPSIMOTO ITWIHHIPA
Brruncienue 00EMOB TEJI C IOMO-

73 LIbIO ONPEAEIEHHOTO NHTETpAIA. http://wmolow.edu.ru
O06BEM KOHYCA

74 [Tomaau 60KOBOM M IOJIHOM I10- https://interneturok.ru/article/uroki-
BEPXHOCTH KOHYCa matematiki
CrepeoMeTprUeCKHEe 3a]]a4H, CBSI3aH-

75 HbIE C BEIYUCIIEHHEM 00HEMOB IIMIIHH- http://school-collection.edu.ru
npa, KOHyca
IIpuxnagaslie 3agayu mo reme "OO0bé-

76 P 8 8 . http://www.math.ru
MBI U TUIOMIA/IA TTIOBEPXHOCTEH Tell

77 OO0BEM 11apa ¥ mapoBOTO CEKTOpa. viddeouroki.net
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78

79

80

Teopema 06 00béme 1apa. [lnomans
cdepsl. CTepeomeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
apa, mapoBOro CerMeHTa M mapoBo-
ro CEeKTopa

[Tpuknaaneie 3agaun o reme "O0bE-
MBI Tel", CBSI3aHHBIE ¢ 00BEMOM IIapa
u wiomaeio ceprr. CooTHOIICHUS
MEX1y TUIOIIAIMU TTIOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT

[TonoOHebIe Tena B mpocTpanctse. M3-
MeHeHHe 00bEMa npu nmogoouu. Cre-
pEOMETpUYECKHE 3a]]a41, CBSI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB Tl U TUIOIIA-
JIel TIOBEPXHOCTEN

Kontponbnas padota "[1nomanu mo-
BEPXHOCTH U 00BEMBI KPYTJIbIX Ten"

http://school-collection.edu.ru

http://www.math.ru

http://wmolow.edu.ru

81

82

83

84

JIBuxxeHus npoctpancTsa. OTobpa-
KeHUs. J|BUKEHUS U paBEHCTBO (-
ryp. O0mue cBoWcTBa IBI>KCHHI

Bupl 1BukeHUi: napauieIbHbIN 1e-
pPEHOC, IEHTpAJIbHAsI CHMMETPUS, 3€p-
KaJbHast CHMMETPHSI, TOBOPOT BOKPYT
psAMOI

[IpeobpaszoBanus nmomoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuueckue 3a1aun Ha IpUMe-
HCHUC IBIDKCHUS

http://school-collection.edu.ru

https://interneturok.ru/article/uroki-
matematiki

viddeouroki.net

http://www.math.ru
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Kontponbnas padota "Bekropsl B

85 " http://school-collection.edu.ru
IPOCTPaHCTBE
O6o6maromee noroperue 11 moHs- https://math-ege.sdamgia.ru
TUH ¥ METOAOB Kypca reomerpun 10— http://alexlarin.net
86 11 xi1accoB, cucTeEMaTHU3aLUs 3HAHUN: http://www.fipi.ru/
"[TapanienbHOCTb NPSAMBIX U IJIOCKO- http://www.edu.ru/index.php
cTeii B IpocTpaHCTBE" http://mathege.ru
O6o6maromee nmosropenue 11 nons- https:/ math-t_aqe.sdamma.ru
TUH U METOAOB Kypca reomeTpun 10— http://alexlar!n._net
87 . http://www.fipi.ru/
11 kyaccoB, cucTeMaTH3aNus 3HAHUI: http://www.edu.rufindex.ohp
"BekTops! B npocTpaHcTse" hitp://mathege.ru
O6o6matomiee nopropenue 11 mons- https:// math—(_aqe.sdamma.ru
TUI U METOAO0B Kypca reomerpun 10— http://alexlar!n.-net
88 . http://www.fipi.ru/
}];;QTCOB’ CHCTeMaTmaHﬁM SHAHUL. http://www.edu.ru/index.php
PEI B IPOCTPAHCTBC http://mathege.ru
Oo6o0maromee nosropenue 11 nous- https:/ math-(_eqe.sdamma.ru
THUH 1 METOAOB Kypca reomeTpun 10— http://alexlar!n._net
89 . http://www.fipi.ru/
11 xnaccoB, cucreMaTU3anys 3HaHUM: http://www.edu.rufindex.php
"O6beM MHOTOTpaHHUKA" hitp:/mathege.ru
O6o6matomee nopropenue 11 nouns- hittps:/] math-(_aqe.sdamma.ru
THUH ¥ METOAOB Kypca reomerpun 10— http://alexlar!n..net
90 . http://www.fipi.ru/
11 xmaccoB, cucTeMaTr3aIus 3HaHUM hito://www.edu.ru/index.php
"O6beM MHOTOrpaHHUKA" hitp://mathege.ru
O6o6matomiee mopropenue 11 mons- https://math-t_aqe.sdamma.ru
. http://alexlarin.net
91 THI U METOA0B Kypca reomerpun 10—

11 knaccoB, cucTeMaTH3aIHS 3HAHWM:

http://www.fipi.ru/

http://www.edu.ru/index.php



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
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http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php

"ITnomaau MOBEPXHOCTU U OOBEMBI
Kpyribix Ten"

http://mathege.ru

Ob6o6maromee nosropenue 11 nous-
THUH ¥ METOAOB Kypca reomerpun 10—

https://math-ege.sdamgia.ru

http://alexlarin.net

92 11 xi1accoB, cucTeEMaTHU3aLUs 3HAHUN: http://www.fipi.ru/
"ITnomaayn MOBEepXHOCTU U 0OBEMBI http://www.edu.ru/index.php
KPYIJIBIX TeT" http://mathege.ru
https://math-ege.sdamgia.ru
http://alexlarin.net
93 Hroroas koHTposIbHAs paboTa http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru
https://math-ege.sdamgia.ru
http://alexlarin.net
94 WroroBas koHTpoJsibHas paboTa http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru
https://math-ege.sdamgia.ru
[ToBTOpenue, 0000IIEHNE U CUCTEMA- http://alexlar!n._net
95 T http://www.fipi.ru/
TH3AMHA SHAHIH http://www.edu.ru/index.php
http://mathege.ru
Ucropus pa3BUTHS CTEPEOMETPUH KAK https:/ math-gqe.sdamma.ru
HayKu U €€ pojib B Pa3BUTHH COBpE- http://alexlar!n..net
96 http://www.fipi.ru/
MCHHBIX I/IH)KeH?pHI)IX nu KOMHLIOTep- http://www.edu.ru/index.php
HBIX TEXHOJIOTMH http:/mathege.ru
" https://math-ege.sdamgia.ru
CTOpUS Pa3BUTHUSL CTEPEOMETPUHU KaK -
. http://alexlarin.net
97 HAyKHU U €€ POJIb B Pa3BUTHH COBpE-

MCHHBIX MHXXCHCPHBIX U KOMITBIOTEP-

http://www.fipi.ru/

http://www.edu.ru/index.php



http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
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http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
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http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php

HBIX TEXHOJIOTUN

http://mathege.ru

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBpE-

https://math-ege.sdamgia.ru

http://alexlarin.net

98 1 http://www.fipi.ru/
MEHHBIX HH)KEHEPHBIX M KOMIIbIOTEP- htto://www.edu.ru/index.php
HBIX TEXHOJIOTHH http://mathege.ru
HcTopus pa3BUTHS CTEPEOMETPUHU KaK E:’ip.s/:///Ta'ih-(_aqe.si:iamQIa.ru
HAYKH U €€ POJIb B Pa3BUTHU COBpE- p.taiexiarin.ne

99 1 http://www.fipi.ru/
MEHHBIX HHKEHEPHBIX M KOMIIBIOTEP- htto://www.edu.ru/index.php
HBIX TEXHOJOTHH http://mathege.ru
Hcropus pasBUTHS CTEPEOMETPUM KaK Egps/:///:natlh—(_eqe.S?amQIa.ru

. :/lalexlarin.n

HAyKH U €€ PoJIb B Pa3BUTHH COBpPE- p./lalexia . €

100 1 http://www.fipi.ru/
MEHHBIX HH)KEHEPHBIX M KOMIIbIOTEP- htto:/Awww.edu.ru/index.php
HBIX TEXHOJIOrMH http://mathege.ru
HcTopus pa3BUTHS CTEPEOMETPUHN KaK Egp.s/:///:na:h-?qe.s:jamma.ru
HAyKU U €€ poJib B Pa3BUTUU COBpE- pFaiexCarn.ne

101 1 http://www.fipi.ru/
MEHHBIX HH)XEHEPHBIX H KOMITBIOTEP- htto://www.edu.ru/index.php
HBIX TCXHOIOTHH http://mathege.ru
Hcropus pasBUTHS CTEPEOMETPUM KaK https://math—(_eqe.sdamma.ru
HAVKH U €8 poJb B Pa3BUTHU COBPE- hittp://alexlarin.net

102 K p p p 1 http://www.fipi.ru/
MEHHBIX HH)KEHEPHBIX M KOMITBIOTEP- htto://www.edu.ru/index.php
HBIX TEXHOJIOTHH http://mathege.ru

OBIIEE KOJIMYECTBO YACOB IIO ITPO- 102

I'PAMME



http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru/

YYEBHO-METOJIAYECKOE OBECHEYEHHUE OBPA30OBATEJBHO-
'O MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOro aHalu3a, reomerpus. ['eomer-
pus. 10 xknace. Yrny6aéunbiit ypoess. A. I'. Mepaisik, 1. A. Homupogckuii, B.
b. ITonsikoB. — M.: Benrana-I"pad

MaremMatuka: aredpa v Hayajaa MaTeMaTHYeCKOro aHaiu3a, reomeTpus. ['eo-
Metpus. 11 knace. Yriyonéuunsiit yposens. A. I'. Mepaisk, 1. A. HomupoBckuii,

B. b. [TonskoB. — M.: Benrtana-I"pad

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

MareMatuka: anredpa 1 HayaJla MaTeMaTUYECKOro aHalu3a, reomerpus. ['eomer-
pus. 10 knacc. YrayOnéHuelil ypoBeHb. MeToauueckue peKkoMeHaauu K yueo-
HuKky. E.B. bynko, A. I'. Mepsnsak, b.B. Ilononcknii, M.C. Sxup. — M.: IIpocse-
LICHUE

Martematuka: anrebpa 1 Hayajla MaTeMaTHYECKOT0 aHalln3a, reoMeTpus. . ['eo-
metpus. 11 kmacc. YrmyOnéHuslit ypoBeHb. MeToIn4ecKue peKoMEeH AU K
yueOHuky. E.B. bynko, A. I'. Mep3mnsk, b.B. Tlononckuit, M.C. Sxup. — M.: Ilpo-
CBEILICHHE

Matematuka: anreOpa ¥ Hayajla MaTEMaTUYECKOT 0 aHallu3a, reoMeTpus. . ['eo-
metpus. 11 kmace. YrinyOn€ansiii ypoBenb. Metoandeckoe nmocodbwue. E.B. Byiiko,

A.T. Mepsnsk, b.B. ITonouckwmit, M.C. SAxup. — M.: Bearana-I'pad



Martematuka: anredpa U Hauajga MaTeMaTHYECKOTO aHalu3a, reomeTpus. . ['eo-
Metpus. 11 knace. Yriyonéuuslit ypoBeHb. Metoandeckoe nocodue. E.B. byiko,

A. T'. Mep3nsik, b.B. Ilomonckuit, M.C. SAxup. — M.: Bearana-I'pad

IHNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://school-collection.edu.ru
http://www.math.ru
http://wmolow.edu.ru
http://sbiryukova.narod.ru
http://www.tmn.fio.ru/works/
https://math-ege.sdamgia.ru
http://alexlarin.net
http://www.fipi.ru/
http://www.edu.ru/index.php
http://mathege.ru
viddeouroki.net

https://interneturok.ru/article/uroki-matematiki
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