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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpU  U3YYEHUU
OOyYaIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUH 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpush» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B pEAlbHOM
MUpPE MHOTOTPaHHUKMA M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,



dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHMHU MaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEANBHBIX CUTyallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMHU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYy4YEeHHs B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJIEp>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUIM  pacmpenensercs He  TOJBKO  TI0
CoJiep KaTeNIbHBIM JIMHHSM, HO M 10 TojaMm oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpamMMbl, pacHpeleEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0JIEHNEM MPUHLINIIA MTPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnmoBus qis  guddepeHnuanuu  00ydeHUS, TOCTPOCHHS
WHIUBUIYAbHBIX —00pa3oBaTelIbHBIX MporpamMm, OOeCleyuTh yriayOnaeHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yuétoMm BbIOOpa Oyaymiel npodeccun, obecreuuBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YrIIyOJIEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).

COAEPKAHUE OBYUEHUSA



10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolmecs,
NapajulelibHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1uockocTd. [lapanienbHoe M LIEHTpalbHOE MNPOEKTUPOBAHUE, N300pa)kKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOeKTUpoBaHUs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TEOopemMa O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IIJIOCKOCTEW: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U
IIpaBWJIbHAs IMPAaMHIA, TNPABUIbHAA TPEYIrOJIbHAS IHpPaMHIAa W NPABUJIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JOACKAdP U UKOCADIP.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH TMPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOMIAAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJienunena, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHUSA IPABHIIBHOU
MMAPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs [OBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyrolue noBepxHocTe. Tema BpalieHus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHYyC, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIrieHus: Ha TiockocTh. Pa3Béprka mumuHapa U koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIIOHHOW TPU3MBI, MIIMHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CErMEHTa.

KomOunaruy Ten BpalieHWs W MHOTOTpaHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAas OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpaIl[CHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN



nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceuyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS [IUJIUHpA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJEeIOB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO]I MepeHoca
CEKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mpoctpancTtBe. Onepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopanHartsl Bektopa. PaznokeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPH PEHICHUH TIE€OMETPUUYECKHUX
3ajay.

J{BMKeHUsI B IPOCTPAHCTBE

JBwkenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWKEHUMN: TapauIebHBIA IEPEeHOC,
LHEHTpaJbHass CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOrO Hapoja, cpopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M TNHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOU CYXKICHUSA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIAHOW U WUHAMBUIYATIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHHoOBbIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAaMH, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOILIECHUUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHSATUSA B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHUE 3a/1ayd,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIHHIPUICCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKU JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUS KOHYca (MapajuiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl AJSl PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  c(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
https://resh.edu.ru/subject/lesson/4756/
1 BBenenue B ctepeoMeTpuio 23 1
http://geometry2006.narod.ru/Lessons/10-
11/5a.pptx
B3anMHOE PacIIONoKEHHE IPSIMBIX B http://geometry2006.narod.ru/Lessons/10-
2 6 1
MPOCTPAHCTBE 11/5b. pptx
DAL AbHOCTS TIPSIMEIX I http://geometry2006.narod.ru/Lessons/10-
3 P ! p 8 11/7b.pptx
IJIOCKOCTEN B MTPOCTPAHCTBE
http://metodisty.ru/m/files/view/geom_10
4 Hep HeHHHIfyMpHOCTB MPAMBIX 1 25 http://geometry2006.narod.ru/Lessons/10-
IJIOCKOCTEN B ITPOCTPAHCTBE 11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-
5 VYTi1Bl ¥ paccTosHUA 16 1 11/18.pptx
http://geometry2006.narod.ru/Lessons/10-
6 MHororpaHHUKH 7 1 11/16a.pptx



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

8

Bexkrops! B IpocTpaHcTBE

[ToBTOpEHME, 0000IIICHUE 1

CUCTEMAaTHU3al U 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

12

102

http://geometry2006.narod.ru/Lessons/10-
11/21a.pptx



http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

AHanuTtuueckas reoMeTpus

15

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-

koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alAs 3HAHWI
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https://www.yaklass.ru/p/geometria/11-
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koordinat-10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263
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[Tnomany moBEepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ
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koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263

JIBH)KEHMS

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-
koordinat-v-prostranstve-metod-
koordinat-10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263

IToBTOpenue, 06001IeHNE U
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-
koordinat-v-prostranstve-metod-
koordinat-10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-zadachi-v-
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE

Tema ypoxka Kourpoububle IIpakTHyeckue
n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHBbIE pecypchl

padoThI padoThI

OcHoBHbIE TIpaBUIIa

n300pakeHNs Ha pUCYHKE
[JIOCKOCTH, https://resh.edu.ru/subject/lesson/4756/

napajuIeNIbHBIX MPSMbBIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

[TonsTHa crepeomeTpun:
TOYKa, IIpsiMas,
IJIOCKOCTB, IIPOCTPAHCTBO.

OcHoBHble NpaBua https://resh.edu.ru/subject/lesson/4756/
n300pakeHMs Ha pUCYHKE 1

TJIOCKOCTH,
nmapaiyICJIbHBIX IMPAMBIX
(0Tpe3KoB), cepeArHbBI
oTpe3Ka

Ilonsarns:

[EPECEKAIOIINEC
IJIOCKOCTH, https://resh.edu.ru/subject/lesson/4756/

TepECEKAOIINECS TpsiMast
Y TIJIOCKOCTB;
TTOJTYTIPOCTPAHCTBO

Homsrus: 1 https://resh.edu.ru/subject/lesson/4756/
[epeCceKaroImnecs



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

IIJIOCKOCTH,
nepeceKaroIuecs mpsmas
U TUIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
HU300paKeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIUX
00BEKTOB
MHOrorpaHHuKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINUX
00BEKTOB

AKCHOMBI CTEpEOMETPUU
Y TIEPBbIE CIEACTBHS U3
HUX

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/

AKCHOMBI CTEPEOMETPUN
U TIEPBBIE CIEIACTBUS U3
HUX

https://resh.edu.ru/subject/lesson/4756/

AKCHOMBI CTEPEOMETPUN
U TIEpBbIE CIEACTBUS U3
Hux. CrriocoOblI 3a1aHus
MPSIMBIX U IJTIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/4756/
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10

N3o0paxenune cedeHmit
MUpaMHJIbl, KyOa U
MIPU3MBI, KOTOpPbIE
MPOXOJIAT uepe3 ux peéopa.
N3obpaxenune
MepecevyeHus MOJIy4YeHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/lesson/4756/

11

12

N3o0paxeHue cedcHMit
UpaMUJIbI, KyOa u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MePECeUCHUS MOTyUYCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUEHUH
pa3HBIMU IIBETaMHU

N3o6paxenne cedeHuit
nUpamMuIbl, KyOa u
MPU3MBI, KOTOPBIE
MIPOXOAAT yepe3 Ux péodpa.
N3obpaxenue
MePEeCceYCHUS MOTYyICHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX CEYCHU I

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/
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Pa3sHbIMU LIBETAMU

13

14

15

16

17

18

N3o0pakeHue ceueHuit
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3o6paxkenue
nepeceyeHus MoJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MMOCTPOCHHBIX CEUCHUN
pa3HBIMH [IBETaMHU

Meton cienoB Ui
MMOCTPOCHUS CCUCHUI

Mertopa cnenos uis
MOCTPOEHUS CEUCHU .
CaoiicTBa nepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

Meron cnenos ais
IOCTPOEHHUSI CEUECHUH.
CaoiicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

[TocTtpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOUYKaM Ha pEOpax.
Co31anne BLIHOCHBIX
YepTEeXKEN U 3aIMCh I1aroB
MOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/
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TOYKaM Ha pEéOpax.
Co3naHue BBIHOCHBIX
YepTeKeH U 3aIKcCh I1aros
MOCTPOCHHSI

19

20

21

22

23

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péopax.
Co31anue BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo tpém
TOYKaM Ha péopax.
Coznanue BBIHOCHBIX
YEePTEIKEH U 3aIUCh [1aroB
MTOCTPOCHHUS

IToBTOpEeHUE
uiaHuMeTpun: Teopema o
MPOTIOPIIHOHATIBHBIX
orpeskax. [logobue
TPEYTrOJIbHUKOB

IToBTOpEeHUE
mranumerpuu: Teopema
Menenas. PacueTsl B
CEUYECHMSIX Ha BEIHOCHBIX
yeprexax. Mcropus
pPa3BUTHS TIIIAHUMETPHUH U
CTEPEOMETPUU

KonrtponsHas pabora

https://resh.edu.ru/subject/lesson/4756/
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"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3anmuoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE.

http://geometry2006.narod.ru/Lessons/10-
11/5a.pptx

CkpenuBaronmecs
24 npsamsle. [Ipusnaku http://geometry2006.narod.ru/Lessons/10-
CKpELIUBAOILUXCSA 11/5b.ppix
npsmbIx. [TapannensHueie
IIPSIMBIE B IIPOCTPAHCTBE
Teopema o
CYILLIECTBOBAHUH U
€IMHCTBEHHOCTH IPSIMOU
napannuenLHon HaHHOUH http://geometry2006.narod.ru/Lessons/10-
MIPSAMOM, IPOXOIALIEH 11/5a.pptx
25 epes TORUKY http://geometry2006.narod.ru/Lessons/10-
IIPOCTPAHCTBA U HE 11/5b.pptx
JIeXKaIleH Ha TaHHOU
npsMoi. Jlemma o
IIepECeUCHUN
MapajuIeIbHbIX MPSAMBIX
IIJIOCKOCTBIO
Hapanenbrocts Tpex http://geometry2006.narod.ru/Lessons/10-
npsameIX. Teopema o TpEX 11/5a.pptx
26 [TApAILTETILHBIX TIPAMBIX. http://geometry2006.narod.ru/Lessons/10-
Teopema o 11/5b.pptx
CKpELIUBAOIINXCSA
MIPSIMBIX
97 [TapannensHoe http://geometry2006.narod.ru/Lessons/10-

MIPOEKTUPOBAHHUE.

11/5a.pptx
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OcCHOBHBIE CBOMCTBa
napauieIbHOTO
MIPOCKTHPOBAHHSI.
N300paxkeHne pa3HbIX
¢buryp B mapajieibHON
MPOSKIINH

[MenTpanbHas mpoeKLus.
VY01 ¢ COHANpPaBIEHHBIMU

http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx

http://geometry2006.narod.ru/Lessons/10-
11/5a.pptx

28 http://geometry2006.narod.ru/Lessons/10-
CTOPOHAMU. YTOJI MEXIY 11/5b.pptx
MPSIMBIMU
3anaun Ha http://geometry2006.narod.ru/Lessons/10-
JI0Ka3aTeIbCTBO U 11/5a.pptx
29 HCCIIEIOBAHIE, CBSI3aHHBIE http://geometry2006.narod.ru/Lessons/10-
C PacCIOJIOKEHUEM 11/5b.pptx
MPSIMBIX B TPOCTPAHCTBE
IlousTus:
MTapAILTETLHOCTS HPAMOH http://geometry2006.narod.ru/Lessons/10-
U ITIJIOCKOCTH B 11/5a.9|gtx
T
30 fipoctpanctse. Hp H3HaKv http://geometry2006.narod.ru/Lessons/10-
MApAITIENBHOCTH NIPSIMOMN 11/5b.pptx
U mwiockocTu. CBoiicTBa
MApAIJIENBHOCTH NIPSIMOM
U MJIOCKOCTH
I'eomeTpuueckue 3a1aun
Ha BBIYMCIICHUE U http://geometry2006.narod.ru/L essons/10-
31 JI0Ka3aTeIbCTBO, 11/7b.pptx

CBA3aHHBIC C
napaJilieJIbHOCTBIO
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IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[ToctpoeHue ceuenus,
IIPOXO/ISIETO YEPE3
JaHHYIO IIPSAMYIO Ha

http://geometry2006.narod.ru/Lessons/10-

32 11/7b.pptx

4epTekKe U NapajlIeIbHOTO

Ipyrou npsamoi. Pacuér

OTHOLUEHUH

[TapannensHas npoekuus,

IIPUMEHEHHUE [T

IIOCTPOEHHUS CEYEHUN KyOa http://geometry2006.narod.ru/Lessons/10-
33 1 Tapajuiesienumnesa. 11/7b.pptx

CaoiicTBa

napajienenuneaa u

MIPU3MBI

[TapamiensHbIe

1 — http://geometry2006.narod.ru/Lessons/10-
34 11/7b.pptx

[apajuIeIbHOCTH ABYX

IIJIOCKOCTEN

Teopema o

MapajuIeIbHOCTH U

€AMHCTBEHHOCTH

IUI0CKOCTH, TPOXOedt http://geometry2006.narod.ru/Lessons/10-
35 11/7b.pptx

4yepes TOUKY, He

MIPUHAIJIEKALTYI0 JAaHHOU

IIJIOCKOCTH U CIIEJCTBUSA

n3 Heé
36 CaolicTBa napauienbHbIX http://geometry2006.narod.ru/Lessons/10-

IJIOCKOCTEN: O

11/7b.pptx
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MapajuieTbHOCTH TPSIMBIX
nepeceyeHus npu
MepeceyeHnu AByX
napajuIeTbHbIX
IJIOCKOCTEH TpeThe

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKITY

http://geometry2006.narod.ru/Lessons/10-

37 napajuieIbHbIMA 11/7b.pptx
MJOCKOCTSIMU; O
IIEPECEUECHUH IPSIMOU €
l[BYMfl HapaJIJIeJII)HI)IMI/I
IJIOCKOCTSIMH
http://geometry2006.narod.ru/Lessons/10-
IToBTOpEHME: TEOpemMa
38 11/7b.pptx
[Mudaropa Ha miI0CKOCTH
TToBTOpeH™e: http://metodisty.ru/m/files/view/geom 10
39 TPHUTOHOMCTPHA http://geometry2006.narod.ru/Lessons/10-
MPSAMOYTOJIbHOTO 11/17a.pptx
TPEYroJIbHUKA
http://metodisty.ru/m/files/view/geom_10
CaoiicTBa Ky0a u
40 MIPSIMOYTOJIBHOTO http://geometry2006.narod.ru/Lessons/10-
rapajienenuIena 11/17a.pptx
BEIMHCIICHHE IIAH http://metodisty.ru/m/files/view/geom_10
41 OTPE3KOB B KyOe U

IIPSIMOYTOJIBHOM

http://geometry2006.narod.ru/Lessons/10-
11/17a.pptx
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napajijiCJICumIcac

[lepneH IUKYISPHOCTD
IIPSIMOM U TUIOCKOCTH.

http://metodisty.ru/m/files/view/geom 10

42 IIpusnax http://geometry2006.narod.ru/Lessons/10-
TEPIEHIUKYJIAPHOCTH 11/17a.pptx
IIPSIMOM U TNIOCKOCTH
[TeprienmuKyngpHOCTH http://metodisty.ru/m/files/view/geom_10
IIPSIMOM U TUIOCKOCTH.
43 IIpusnak http://geometry2006.narod.ru/Lessons/10-
TEPIEHIUKYIAPHOCTH 11/17a.pptx
IPSIMOM U TNIOCKOCTH
Teopema o
CYIECTBOBAHNN 1 http:/metodisty.ru/m/files/view/geom_10
€AMHCTBEHHOCTH IIPSIMO,
44 MPOXOISIIECH Yepe3 TOUKY http://geometry2006.narod.ru/Lessons/10-
IIPOCTPAHCTBA U 11/17a.pptx
NEPIEHIUKYJIIPHON K
IIJIOCKOCTH
TLI0CKOCTH | http://metodisty.ru/m/files/view/geom_10
45 HOPHCHARIYIHPHETS 1M http://geometry2006.narod.ru/Lessons/10-
TpAMBIC B 11/17a.pptx
MHOTOTpaHHUKAX
[I0CKOCTH 1 http://metodisty.ru/m/files/view/geom_10
46 TICPIICHAHKYIPHEIC M http://geometry2006.narod.ru/Lessons/10-
NpSIMBIE B 11/17a.pptx
MHOTOTpaHHHUKaX
47 Ilepnenpukymnsp u http://metodisty.ru/m/files/view/geom_10

HaknoHHas1. [loctpoenue
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MEPIIECHANKYISPA U3 TOUKHU
Ha MPSAMYIO

[lepnienaukymnsip u
HakJoHHas. [Toctpoenue

http://geometry2006.narod.ru/Lessons/10-
11/17a.pptx

http://metodisty.ru/m/files/view/geom 10

48 http://geometry2006.narod.ru/Lessons/10-
MePIEHIUKYISIpa U3 TOUKH 11/174.00tx
Ha MIPSMYIO
http://metodisty.ru/m/files/view/geom_ 10
Teopema o Tpéx
49 MePIEeHIUKYIIApax http://geometry2006.narod.ru/Lessons/10-
(npsimast u oGparHas) 11/17a.pptx
http://metodisty.ru/m/files/view/geom_ 10
Teopema o Tpéx
50 MEPIECHANKYIISIPaX http://geometry2006.narod.ru/Lessons/10-
(npsmas 1 o6paTHas) 11/17a.pptx
http://metodisty.ru/m/files/view/geom_ 10
Yron mexny
51 CKPEITUBAIOIINMHUCS http://geometry2006.narod.ru/Lessons/10-
ITounck http://metodisty.ru/m/files/view/geom 10
MEepHEHIUKYISIPHBIX
52 MPSIMBIX C TOMOIIBIO http://geometry2006.narod.ru/Lessons/10-
HEPIEHIUKYIIAPHBIX 11/17a.pptx
IJIOCKOCTEN
http://metodisty.ru/m/files/view/geom_10
53 OpToronaibHOe
MPOEKTUPOBAHUE http://geometry2006.narod.ru/Lessons/10-

11/17a.pptx
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[Toctpoenue ceuenuit
Ky0a, IPU3MBI,

http://metodisty.ru/m/files/view/geom 10

54 IIPABUJIBHOM IIUPAMUJBI C http://geometry2006.narod.ru/Lessons/10-
ITOMOIIIbIO OPTOTOHATIBLHOM 11/17a.pptx
MPOEKIUU
Ioctpoenue ceuennit http://metodisty.ru/m/files/view/geom_10
Ky0a, IpU3MBI,
55 IIPABUIBHON MUPAMHUBI C http://geometry2006.narod.ru/Lessons/10-
ITOMOIIIbIO OPTOTOHATIBLHOM 11/17a.pptx
MPOEKIUU
Cummerpust B http://metodisty.ru/m/files/view/geom_10
MIPOCTPAHCTBE
56 OTHOCUTENBHO MJIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
[TmockocTH cumMMeETpHii B 11/17a.pptx
MHOTOIpaHHUKaX
Tpusnak http://metodisty.ru/m/files/view/geom_10
57 nepneHvaKynﬂp Hoetn http://geometry2006.narod.ru/Lessons/10-
MPSIMOM M TUIOCKOCTH KaK 11/17a.0ptx
CJIEJICTBHE CUMMETPUH
TIpaBHibHbIE http://metodisty.ru/m/files/view/geom_10
. Pacué
58 MHOTOTp aHfMKH actet http://geometry2006.narod.ru/Lessons/10-
pPAcCTOSTHUM OT TOYKHU JI0 11/172.0ptx
TTOCKOCTH
IIpaBuibHbIC http://metodisty.ru/m/files/view/geom_10
59 MHOIOrpaHHuKHU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO
IIIIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-
11/17a.pptx
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Crioco0sI OMyCTUTH

http://metodisty.ru/m/files/view/geom 10

60 HCPHEHAMICIAPEL http://geometry2006.narod.ru/Lessons/10-

CUMMETpHUS, CIABUT TOUKU 11/172.00tx

I10 TapAJUICIBHON IIPSAMOM

http://metodisty.ru/m/files/view/geom_10

CnBur o
61 HelapajuleJIbHON IPSIMO, http://geometry2006.narod.ru/Lessons/10-

M3MEHEHUE PaCCTOSTHUM 11/17a.pptx

KonTponbnas pabota

"B3aumnoe
62 PaCIOJIOKEHUE TPSAMBIX U

IIJIOCKOCTEN B

npocrpaHcrae”

IloBTOpEHME: Yron Mexay

IIPSIMBIMU Ha INIOCKOCTH,

TPHTrOHOMETPHS B http://geometry2006.narod.ru/Lessons/10-
63 11/18.pptx

IIPOU3BOJILHOM

TpEyroJIbHUKE, TEOpEMa

KOCHHYCOB

IToBTOpeHHE: yron Mexay http://geometry2006.narod.ru/Lessons/10-
64 CKpEUIMBAIOIINMUCS 11/18.pptx

IIPSIMBIMU B IPOCTPAHCTBE

I'eomeTpuueckue MeTob1

BBIMHCIICHHS YTYIA MOy http://geometry2006.narod.ru/Lessons/10-
65 11/18.pptx

MPSIMBIMU B

MHOTOTpaHHUKAX
66 JIByrpaHHBIN yTOJI. http://geometry2006.narod.ru/Lessons/10-
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CBOJICTBO JIMHEHHBIX
VIJIOB IBYTPAHHOTO yTJjia

11/18.pptx

[lepnenqukynsapHsie
miockoctu. CBoiicTBa

http://geometry2006.narod.ru/Lessons/10-

67 B3aUMHO 11/18.pptx

MePHEHIUKYISIPHBIX

IUIOCKOCTEM

IIpusnak

MePIEHIUKYISIPHOCTH

IIOCKOCTEH; TeopeMa o http://geometry2006.narod.ru/Lessons/10-
68 MPSIMOH! TTepecedeHus 11/18.pptx

JIBYX IJIOCKOCTEMN

MEePIEHIUKYISIPHBIX

TpeThEH MIOCKOCTU

[IpssMOyTONBHBIM

napajesenurnesn; Kyo; http://geometry2006.narod.ru/Lessons/10-
69 U3MEpEHUS, CBONCTBA 11/18.pptx

MPSIMOYTOJIBHOTO

napajuienenumnena

Teopema o nuaroHain

[IPAMOYTOBHOTO http://geometry2006.narod.ru/Lessons/10-
70 11/18.pptx

napajienenuneaa u

CIIEJICTBUE U3 HEE

CrepeomeTpuueckue u

NIPUKJIaIHBIC 3a1a4H, http://geometry2006.narod.ru/L essons/10-
71 CBSI3aHHBIE CO B3aMMHBIM 11/18.pptx

PacoJIOKEHUEM MPSIMBIX

Y TUTOCKOCTH
72 [ToBTOpEHME: http://geometry2006.narod.ru/Lessons/10-
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CKpCHIMBAOIHECA
IIpsAMBIC, ITapaJlJICIIbHBIC
INIOCKOCTHU B CTAHOAPTHBIX
MHOI'OI'paHHHUKax

11/18.pptx

73

74

75

76

77

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIy
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYAIHUSIX

PaccrosiHue OT TOUKH J10
INIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

Beruucnenue paccrossHun
MEXIY
CKpELIUBAIOIIUMUCS
MIPSAMBIMU C TIOMOIIBIO
NEePIEHIUKYIISIPHON
IJI0CKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIA
TPEXTPaHHBIX YIIIOB.
Teopema IIudaropa,
TEOpPEMBbI KOCHHYCOB U
CUHYCOB JUIS
TPEXTPAaHHOIO yIJia

DneMeHTHl chepruIecKoit

http://geometry2006.narod.ru/Lessons/10-
11/18.pptx

http://geometry2006.narod.ru/Lessons/10-
11/18.pptx

http://geometry2006.narod.ru/Lessons/10-
11/18.pptx

http://geometry2006.narod.ru/Lessons/10-
11/18.pptx

http://geometry2006.narod.ru/Lessons/10-
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T€OMETPHUU:
reoe3nyecKre JUHUN Ha
3emie

11/18.pptx

KonrponsHas pabora

78

"Yriel u paccrosiHuS"

Cucremarusanust 3HaHUH http://geometry2006.narod.ru/Lessons/10-
79 "MHOrorpaHHuK 1 €ro 11/16a.pptx

3JIEMEHTHI"

ITupamuga. Buast http://geometry2006.narod.ru/Lessons/10-
80 nupamu/. [IpaBunbHas 11/16a.pptx

nMpamua

[Ipusma. [Ipsamas u http://geometry2006.narod.ru/Lessons/10-
81 HAKJIOHHAS [TPU3MBI. 11/16a.pptx

[IpaBuibHas mpu3ma

[Ipsamoit napamienenunen, http://geometry2006.narod.ru/Lessons/10-
82 MPSIMOYTOJTBHBIN 11/16a.pptx

napajuienenunesa, Kyo

Brinmykmnsie http://geometry2006.narod.ru/Lessons/10-
83 MHOrorpaHHuku. Teopema 11/16a.pptx

Ditnepa

Beimykiisie

MHOTrorpaHHuku. Teopema http://geometry2006.narod.ru/Lessons/10-
84 Olinepa. [IpaBunbpHbIEe 1 11/16a.pptx

MOJIyTIpaBUJIbHBIE

MHOTOTpaHHUKHU
85 KonrtponbHas pabora

"MHororpanHuku"

http://geometry2006.narod.ru/Lessons/10-

86 [TonsTHE BEeKTOpa HA

11/21a.pptx
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YHUCIIO

Paznoxenune BekTopa 1o
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JIeXKalIuX B OJHOMN
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnbsie IIpakTnyeckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PecypChl
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-

TToBTOpEHUE TEMBI klass/prlamouqolnala—5|stema—

"K 00D IHATEL BeKTODd. Ha koordinat-v-prostranstve-metod-

1 P p 1 koordinat-10439/abstcissa-ordinata-i-

ITocKoCTH 1 B applikata-tochki-prosteishie-zadachi-v-

" .

IPOCTPaHCTBEC koordinatakh-9263
https://www.yaklass.ru/p/geometria/l11-
klass/priamougolnaia-sistema-

IToBTOpEHME TEMBI koordinat-v-prostranstve-metod-

2 "CkansipHoe pOou3BEeACHUE 1 koordinat-10439/abstcissa-ordinata-i-

BEKTOPOB" applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263
https://www.yaklass.ru/p/geometria/l11-
klass/priamougolnaia-sistema-

[ToBTOpEHME TEMBI koordinat-v-prostranstve-metod-

3 "BbruuciieHue yria Mexmy 1 koordinat-10439/abstcissa-ordinata-i-
koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-

[ToBrOpeHue TeMBbI klass/priamougolnaia-sistema-

4 "YpaBHeHHE NpsIMOH, 1 koordinat-v-prostranstve-metod-

MPOXOISIIEH Yepe3 1Be
TOUKI"

koordinat-10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263
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YpaBHEeHHE IIJIOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-

koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263

ypaBHeHI/IC IIITOCKOCTH,
HOpMaJib, YPABHCHHUC
INIOCKOCTH B OTPE3KaAX

https://www.yaklass.ru/p/geometria/11-
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koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263

BekropHoe nmpousseneHue

JInHeliHbIE HEPABEHCTBA,
JIMHEHWHOE
[IpOrpaMMHUpOBaHUE

JInHeliHbIE HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHUpPOBaHUE
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koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263
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applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263
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AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay
MPSIMBIMU B MHOTOT'PaHHHKAX

Apanutnyeckue METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOIpaHHUKaX

dopmyiia pacCTOIHUS OT
TOYKHU JO IINIOCKOCTH B
KOOpAHMHAaTax

Haxoxnenue pacctostHui OT
TOYKH JI0 TJIOCKOCTH B KyOe

Haxoxnenue pacctostHuii OT
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IMOCTPOEHUEM UX CEUCHUH
IUTOCKOCTBIO

CrepeomeTrpuueckue 3a1auu
Ha JJ0Ka3aTelbCTBO U
BBIYMCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[MpuknagHele 3a1a4,
CBsI3aHHBIE CO chepoit u
IapoM

[ToBTOpEHUE: OKPYKHOCTH Ha
TUTOCKOCTH, BEIYUCIICHUS B
OKPY’KHOCTH, CTaHAapTHBIE
mo06ust

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpalICHUA U MHOTOTPAaHHUKOB

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-

69

70

3agaun o reme "Tena u
ITOBEPXHOCTH BpanieHus"
3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"

koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263
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Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM unuHIpa. Teopema
00 00béMe psIMOTO
HUuJIMHApa

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
uHTerpaia. O6bsEM KoHyca

IImomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-

koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-
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CrepeomeTpuuecKue 3a1auH,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB IIMITHH]IPA, KOHYCA

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263
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[IpukiiagHeie 3aga4u 10 TEME
"OOBEMBI U TIIOMIAN
noBepxHocTel Ten"

O0BEM m1apa 1 I1apoBOro
cektopa. Teopema 00 00BEME
mapa. [lnomans cdepsr.
CrepeomeTpuueckue 3a1auH,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, 11apOBOI0
CerMEHTa U IapOBOIro
CeKTopa

78

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C
00BEMOM T11apa U TIIOMIAIBI0
cdepbl. COOTHOILIEHUS MEXKIY
TIOMIA/ISIMH TTOBEPXHOCTEH U
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00bEMaMU ITOJTI00HBIX TEN

79

ITomoOusbIe Tena B
npocrpaHcTse. M3menenne
o0BEMa mpu mo00uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHHEM
00BEMOB TeJ U IJIoIAAeH
MOBEPXHOCTEH

80

KonTponbhas padora
"[Mnomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

81

82

83

84

JIBYOKEHHMSI IPOCTPAHCTBA.
OtoOpakenusi. J|BmkeHus u
paBeHCcTBO puryp. Oduue
CBOIWCTBA JBHKCHUM

Bunwl nBukeHuit:
MapaJuiebHbIN IIEPEHOC,
LEHTpAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IIPSIMOM

[Ipeobpa3zoBanus mogoous.
[Ipsimas u chepa Ditnepa
['eomeTpuueckue 3a1a4n Ha
NPUMEHEHHE JIBHKCHUS

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-

koordinat-v-prostranstve-metod-

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263

85

86

KonTponbhas pabora
"Bekropsl B mpocTpaHcTBe”
O6o0u1aromiee MOBTOPEHUE
11 nmoHsATHIA U METOIOB Kypca
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reomerpuun 10—11 kinaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"[TapajienbHOCTD TPSIMBIX U
IJTIOCKOCTEH B IpoCTpaHCcTBE"

87

O6o0m1aromee MOBTOPEHUE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"BekTopsl B mpocTpaHcTae"

88

Ob6o0m1aromee MOBTOPEHNE
11 mousATHA U METOOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alusl 3HAHHIA:
"BekTopsl B mpocTpaHcTae"

89

Ob6o0m1aromee MOBTOPEHNE
11 moHsATHI U METOIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTh3alys 3HaHUM:
"O6beM MHOTOrpaHHuKa"
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koordinat-v-prostranstve-metod-

90

O6o061matoniee NOBTOpPEHKE
11 noHsTHI 1 METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOTpaHHUKA"

koordinat-10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-zadachi-v-

koordinatakh-9263
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O6o061matoniee MOBTOpPEHKE
11 noHsTHI 1 METOZIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEMAaTH3allHs 3HAHMIA:
"[1nomanm moBEpXHOCTU U
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00BEMBI KPYTJIBIX TEm"

92

O6o0maroiiee MOBTOPEHHE
11 moHsATHI U METO/IOB Kypca
reometrpuun 10—11 kinaccos,
cUucTeMaTu3alus 3HaHU:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

93

94

Hrtoroas KOHTpoOJIbHAS
pabora
Hrorosast KOHTpOIbHAS
pabora

95

[ToBTOpenue, 0600IIEHNE 1
CHCTEMAaTH3aLusl 3HAHUT

96

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX NHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus passurus
CTEpEOMETPUU KaK HAyKH U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus passurus
CTEpEOMETPUU KaK HAyKH U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pasBurus
CTEpEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CJCICTBUS M3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3auMHOE pacIioOKEHHE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JIBYIPAaHHBIA YrOJ, TpPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHHK, BBINYKJIBIH M HEBBITYKJIBIN
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMuaa, MpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKIbIE M HEBBITYKJIbIE MHOTOIPDAaHHHUKH, MTPABUIIHHBIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA QITOPUTMaM, TPUMEHSS W3BECTHBIE AHAJIUTUYCCKHE METOABI TIPU
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSIHUH MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 00pasiam
713 WIA aJropuTMaM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKUE METOABI IpH

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYEeCKUX 3a7ady Ha BBIYHUCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nUpaMuia) ¢ TpUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTs Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUICCKHIX
7.17 3a7a4, MPEANOJararlliuX HECKOJIbKO IIAaroB pPEHIEHUs, €CIU YCJIOBUSA
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeilline MpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1ad
719 [IpuBOaUTE TpUMEpPbl MaTEeMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MOMYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeabHBbIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MOMCKA PEIICHHUSI
MaTeMaTHYeCKu CHOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATH PEabHBIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
HCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, arrmapara aiareopsl,
pemiate ~ MpakTUYeCKHe  3aJadd, CBSA3aHHBIE C  HaXOXJICHHUEM
TEOMETPHUECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: HWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yIoIIne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacnosiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIApOBOH €O, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM HPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b${CH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSMU: JEKApTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJIANHATHI BEKTOPA, YrOJl
MEXIy BEKTOpaMH, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMBbl, MOACIUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenune,
IIOCTPOEHUE CEYCHU N

HepHGHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MEPHCHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMOW U IUIOCKOCTH, TEOpPEMA O MPSIMOM MEepHNEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON U TUIOCKOCTBIO, IBYTPAaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TJIOCKOCTH, MPOEKIHs PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpumsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajienenunesa u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMHJIa U TPAaBUIIBHBINA TeTpasap, Kyo. [Ipencrasnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BepUINHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IIOMaas NOBEpXHOCTH ceprl. B3aumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXKY TUIOMIAIIMU MTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEI

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockocty M B mnpocTpaHCcTBe. CIIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
ymMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh TOHATHUSAMU: OMpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOMICTBO, INpPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHUE HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeJIbIM MOKa3aTeleM, KOpeHb HaTypaJbHOU CTENEHH, CTENEHb C
paIMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC NPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00IIunit
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpasoBaHus APoOHO-
pAalMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MCTI/I‘-IGCKaH nmporpeccust, TrcoOMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi TI'e€OMETpHYECKas IPOTPecCus;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMIIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpefenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM arapara MaTeMaTHYecKOoro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJICHHs HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIHMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOILECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4d M3 00JAaCTH yNpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0iIHMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHUCIIE C TIPUMEHEHHEM TrpaduyecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUSA; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN I PEIICHUs 3a71ay;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COUCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTb IMOHATUAMM: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IDIOCKUN YroJl, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuiaa, (Urypa U IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMWJIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccupuKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MO0a00UsS, MOAO00HBIE (UTYPBI;, yMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOMagb, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 68.31/ICy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUEC, YIoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTL MOAXOAAIIMNA METOJ OIS peuicHud 3a/la4r; MIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuGnmxkéHHble BRIYMCICHUS, TPaBHIa OKPYTJICHHUs, IPUKKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QyHKIUH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. l'eometpus, 10-11: yueO. lnsa obmeodpazoBat. Yupexnaenuii /JI. C. AtanacsiH,

B. ®@. byty3os, C. b. Kagomies u np./M. : [Ipocseienue,

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
b.I'. 3uB «/lunaktnueckue Marepuaisl o reomerpun 10 knacey. [Ipocsenienue,
b.I'. 3uB «/lunaktnueckrue Mmarepuaisl o reometpud 11xkmace». [Ipocsenienue.

I1.1 AnteinoB. Tectol. 'eometpusi. 10-11 knaccel. Jdpoda.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IJOK

https://www.yaklass.ru/p/geometria/l11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-

metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-

9263.

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
https://resh.edu.ru/subject/lesson/4756/



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
https://resh.edu.ru/subject/lesson/4756/
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