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HOACHUTEJBbHASA 3AIINCKA

['eometpusi siBseTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
obmiero oOpa3oBaHHs, TaK Kak OOECIeunBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
IYMaHUTApHOTO 1KKIA. [I0CKOIBKY JIOrHYecKOe MBIIIIEHUE, (POPMUPYEMOE TIPU
U3YYCHUH  OOyYalolMMHUCA  TOHSATHUHUHBIX  OCHOB  TE€OMETPHUH,  IpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPXKICHUN MPU
pEelIEHUH T€OMETPUUECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh TUIOTE3bI
HEIOCPEJICTBEHHO MCIOJIB3YIOTCS MPU PEUIEHUU 337a4 €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YaCTHOCTU (PU3UYECKUX 3a]a4.

Ilens ocBoeHusi mnporpammbel yueOHOTO Kypca «l'eomerpusi» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HMHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Ipyu M3YYEHUU TE€OMETPHUH, KAaK COCTABJISIOLIEH MPEeIMETHON
obnactu «MatemaTtuka U HHPOPMATHKa» Yepe3 O0eClEeUeHHE BO3MOXKHOCTU
IPUOOPETEHHUST U UCIOJIb30BaHUsI OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
JEUCTBUN, CHEHU(PUYHBIX TEOMETPUM, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ O00pa3oBaHUs, CBSI3aHHOTO C  HCHOJIb30BAHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre MPEACTaBICHHS O TEOMETPUM KaK YaCTH MUPOBOW KYJbTYpPbI
1 (hOpMHUPOBAHHNE OCO3HAHUS B3aUMOCBS3U F'€OMETPHUH C OKPYKAIOLUTUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O
BAKHEUIINX MaTeMaTUYECKUX MOJEINSIX, MO3BOJIAIONIMX OMUCHIBATH U U3Y4aTh
pa3Hble SIBJICHUSI OKPY’KAIOUIEro MHUpA, 3HAHHWE MOHATUHWHOIO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHUe€  yYMEHHUS  BJIaJACTh  OCHOBHBIMM  TOHSATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX TPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dopMHpOBaHME YMEHHUS paclo3HaBaTh Ha YepTeXkax, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHPOBATh
r€OMETPUUYECKUE MOJCIIH;

dbopmupoBaHue MOHUMAaHHUS BO3MO>XHOCTH AKCHOMAaTUYECKOTO
NOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OPMHPOBAHHE TOHHUMAHUS POJIH
AKCMOMATHKH MPU MPOBEACHUH PACCYKICHUI;



(dopMupoBaHHE YMEHHUS BJIAJ€Th METOIAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX MPUMEHSTh, MPOBOJUTH JOKa3aTEbHbBIE PACCYKICHUS B
X0/l PEIICHHS CTePEOMETPUYECKUX 3ajad M 3a7a4 C M[PaAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHE  MPEACTABICHUS O  HEOOXOJUMOCTH
JIOKA3aTeJIbCTB MPU OOOCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKACHUM W POJU
AKCMOMAaTUKH B IPOBEACHUU JIEYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIVICKTYAIbHBIX W TBOPYECKUX
CIoCcOOHOCTEM oOy4aronuxcs, M03HABATEILHON aKTUBHOCTH,
UCCJIEI0BATELCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEpECca K U3yUYEHHUIO
reOMETPUH;

dbopmupoBaHue (byHKIIMOHATBHOM TPaMOTHOCTH, pEeleBaHTHOU
r€OMETPUU: YMEHUSI PACNO3HABaTh MPOSABICHUS T'€OMETPUUYECKUX MOHITHUH,
00BEKTOB M 3aKOHOMEPHOCTEHW B PEATbHBIX >XU3HEHHBIX CUTYaIUsX U TIPH
U3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTEH U
3aKOHOMEpPHOCTEH, MOJEIMPOBAaHUS pEaNbHBIX CHUTyalud, HWCCIEAOBAHUS
MTOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKATEIIbHBIMU JIUHUSIMUA Y4eOHOTO Kypca «l eomeTpusi»
B 10-11 kmaccax sBistorcs: «lIpsiMple W TIJIOCKOCTHU B IPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M KOOpPAWMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®PI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU I'€OMETPUM Ha YIiIyOJIEHHOM ypOBHE O0y4YeHHUS B
10-11 xmaccax, OTHOCHUTCSI KO BCEM COJIEP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBAaHUE JIOTMYECKUX YMEHUU pachpenenseTcss He TOJIbKO IO
collepKaTeNbHBIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLLIEE IMPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepanbHOil pabodeil MpOTrpaMMBbl, paclpefesi€HHBIM IO TojaM OOy4eHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIIHAIBHBIM BOIIPOCaM O0ydYaroumecss o0paliagiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BAaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATHSIMU U
HaBBIKAMH TIOCJICIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHHUA BKJIIOYAaTh B OOILIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, pacupsiss U yriayonss eg,
0o0pa3ysi MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon Kk M3y4eHHIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE IO3BOJISIET:

co3math ycioBus i guddepeHmmanuu  00ydeHUSs, TOCTPOCHUS
WHIUBUIyIBHBIX 00pa30BaTEIbHBIX MPOrpPaMM, OOECTeUuTh YriyOnéHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolel yueOHoro npeamera «MaTemaTukay;



MOJITOTOBUTH OOYYarONIMXCsS K TPOJODKCHUIO WU3YYCHUS MaTEMaTHKH C
yaéToM BBIOOpa Oyayrel mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
001mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wuzydenue yueOHOro kypca «l'eomerpus» Ha YriryOJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kinacce —
102 gaca (3 yaca B HezieNIO).

COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEPEOMETPUM. ToOYKa, mOpsMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe IPsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajulejIbHble U CKpeuuBaronuecs npsmble. [Ipu3Haku ckpelmBarommxcs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEHW B NPOCTPAHCTBE:
MapajuleyibHble MpPsSMbIE B IIPOCTPAHCTBE, MNAPAJUICIBHOCTH TPEX IMPSAMBIX,
[apajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJbHOE
IPOEKTUPOBaHUE, H300paxeHue (uryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoektupoBanus. M3o0paxenue ¢uryp B mapajyiebHOM MPOEKLUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXKIy NPSIMBIMA B NPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MapaJUIENbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajiiebHBIX IIocKocTei. Ilpocrelimue mMpoCcTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTH: TETPA3P, MapaAJIEIEIUIIEe], TIOCTPOCHUE CEYEHU M.

[leprieHIMKYISAPHOCTH TPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapaJUICIbHbIE U NMEPIEHAUKYISPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOpemMa O IpPAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHOe IIPOEKTUPOBAHMUE.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHUE OT MPSMOM JO IUIOCKOCTH, MPOEKIHs (UTypbl Ha TUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU ABYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPax.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY NMPAMOU U INIOCKOCTHIO, IBYTPAHHbBIN
yIOJI, JUHEUHBIA Yrojl ABYIPAHHOIO yrija. TpEXrpaHHbI U MHOTOTPAHHBIE
yrabl. CBOMCTBA IUIOCKUX YIVIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKHX H



JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKHu

Buzibl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma, MOpsMas W HAKJIOHHAs NPU3MbI, OOKOBas M TNOJIHAg IOBEPXHOCTh
npusmel. [lapannenenumen, npssMOYTroOabHBIN NapaJuICIEINIIEe] U €r0 CBOWCTBA.
Kparuaiimme nyTm Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiuepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-yroipHas nupamuia,
npaBWJIbHAas U yceu€HHas mnupamuabl. CoiicTBa pédep M OOKOBBIX T'paHEl
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
MpaBUJIbHAs NUpaMuAa, MpaBUJIbHAS TPEYroJibHAs MHUpaMUJa U MPaBHIIbHBIA
TeTpasap, KyO. IlpencraBieHue o NpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Bbluucnenne 531€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomans OOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH MPSIMOM MPU3MBIL,
IJIOIIAh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPAMOW HPHU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMU/IbI.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUU IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MPAaBWIBHOM MHOTOTPAaHHUKE: CUMMETPHS
napaJIeJIeNNIe1a, CUMMETPUS MPABUJIBHBIX IPHU3M, CUMMETPHUs IPaBUIbHOU
OUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABJIEHHBIE W IPOTHUBOIOJIOKHO
HaIIPABJICHHBIE BEKTOpPbl. PaBeHCTBO BeKTOpOB. JIEHMCTBHS C BEKTOpPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uyucio. CBOMCTBa CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOXEHUSA
BEKTOpa Ha 4ucno. Ilonarne  koMmrmutanapHele  BekTOpbl.  [Ipu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbsHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIY
KOOpPAMHATAMHA BEKTOpPAa M KOOPAWMHATAMHM TOYEK. YTOJ MEXKIYy BEKTOPAMM.
CkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KITACC

TeJia BpaleHus



[TonsTHs: THWIMHAPUYECKAs NOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpa3ylolue IMOBepXHOCTe. Tenma BpaieHus:
WIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zauMmHoe pacrnonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M3o0OpaxkeHue ten
BpalleHUs Ha IJIOCKOCTH. Pa3BépTka muumnHapa u konyca. CuMmMmeTpus cepbl u
miapa.

O6bEéMm. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapajuienenuneaa u ciaeactBusi u3 He€. OO0bEM mpsMol u
HAKJIOHHOW MPU3MBbI, IIWIMHIpPA, NHpaMuIbl W KoHyca. OO0bEM Mmiapa u
IIaPOBOT'0 CErMEHTA.

KoMOuHanuu Ten BpaiieHWs W MHOTOTPAaHHHMKOB. [Ipu3ma, BrucaHHas B
WINHAP, omnucaHHas okosio uuiuuapa. l[lepeceuenue chepsr u mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, cPepbl, BIMCAHHOW B MHOTOTPAHHHMK WJIU TEJO
BpAILICHUS.

[Inomaar MOBEPXHOCTU IUIMHApPA, KOHYCA, TIIOMAAb chephl U €€ YacTeu.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAJEH MOBEPXHOCTEH
nono6HeIx guryp. [IpeoOpazoBanue momobusi, romorerus. Perenue 3agad Ha
IJIOCKOCTHU € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[Toctpoenne ceyeHWii MHOTOTPAHHUKOB W TEN BpALICHHS: CEUYCHHS
munHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUsS KOHyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJAIINE Yepe3 BEpIIMHY), CEUCHHS 1Iapa,
METOAbl IIOCTPOCHMsSI CEYECHHM: METOJ  CJIEI0B, METOX BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYLIEHN TIIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mnpocTpaHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXKEHHE BEKTOpOB. CBOHCTBa BEKTOPHOTO yMHOXeHUs. lIpsMoyronbHas
cucTeMa KOOpaMHAT B mpoctpaHcTBe. KoopauHaTel BekTtOopa. PasnoxkeHwue
BekTOpa 10 0asucy. KoopamHaTHO-BEKTOpHBIA METOA MpU  pEUICHUU
r€OMETPUYECKHX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBvxenus npoctpancTBa. OTodpakeHus. J[Br>keHHsI U paBEHCTBO QUTYP.
OOGmue cBoiicTBa ABWIXKEHMM. Buapl IBWKEHUN: TapauiebHBIA TEpPeHocC,
LHECHTpAJIIbHAS CUMMETPHUS, 3€pKajbHAsI CUMMETPUS, TOBOPOT BOKPYT MPAMOIA.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHJTAHUPYEMBIE PE3YJbBTATBI OCBOEHMUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIIETIO OEPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULUK OOyYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOIO YJIeHA
POCCHIICKOTO OOWIECTBa, MPEICTABICHUE O MATEMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD,
ABJIICHUM, TMpOLEAyp TpaxIaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI WU JPYroe), yYMEHHE B3aMMOJEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIUAMU U HA3HAUCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c()OPMHUPOBAHHOCTh POCCUUCKON TIPaXIAaHCKOW HWIAECHTUYHOCTH, YBAXKEHHUA K MPOUUIOMY W HACTOSILEMY
POCCHUHCKOM MAaTE€MaTUKH, LEHHOCTHOE OTHOWICHWE K JOCTHKEHHMSAM POCCUUCKUX MATEMATUKOB M POCCHUCKOU
MaTEeMaTHYECKOH IIKOJIbl, UCIOIb30BAaHUE 3TUX JOCTHKEHUH B IPYIUX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JYXOBHBIX ILIEHHOCTEH pOCCHHCKOro Hapoaa, CHOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTO MOBEJEHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUN HAyKU U ACSTENbHOCTHIO YUEHOTO,
OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOr0O OyAyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIJIIOYas 3CTETUKY MaTeMaTHYECKHMX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
pELIeHU, pacCyKIeHUI, BOCHPUMMYHUBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUSI B MHTEpEcax 3JI0pOBOT0 M Oe30macHoro oopasa
’KU3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3JI0POBBIO (3A0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXUM 3aHITHUH U



OTIbIXa, peryjspHas (u3udeckass AaKkTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHWE MIPH 3aHITHSIX CIHOPTUBHO-
03JI0pPOBUTENBHOU ESTENBHOCTBIO;

6) Tpy0BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHME LICHHOCTH TPYAOIIOOMs, UHTEPEC K pa3IMyHbIM chepaMm MpodeccrnoHalIbHOM
JESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M e€ MPHIOKEHUSMHU, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOp OymyIieit
npodeccuu M pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYECKOMY
o0pa30BaHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSKEHUM BCEH KU3HM, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B pELICHUU
[IPAKTUYECKUX 3a/1a4 MATEMAaTUYECKOW HAIIPABICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTH IKOJOTMYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLMAIBHO-DKOHOMHUYECKUX MPOLECCOB Ha
COCTOSIHUE MPUPOJHOM M COLMAIbHOW CpeAbl, OCO3HAHHE TIJI00aIbHOrO XapakTepa 3KOJOIMYECKHUX NpodieM,
OpUEHTAllMsl HAa MPUMEHEHHUE MAaTeMaTHYEeCKMX 3HAaHUM JUIsl pelleHus 3aJad B OO0JacTH OKpY)KAloIIeW Cpemsl,
IJIAHUPOBAHME IOCTYIIKOB Y OLIEHKU UX BO3MOXHBIX ITOCIIECACTBUM I OKPYXKAIOIIEH CPENbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Da3BUTHS HayKH U
OOILIECTBEHHON MPAKTUKHU, TOHUMAHUE MATEMaTUYECKON HAyKH Kak c(epbl 4eTOBEYECKOM N1eATeNbHOCTH, ATAlOB €&
Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTUS LUBUJIU3ALMH, OBIAJICHAE S3bIKOM MAaTEMaTUKU U MAaTEMaTUYECKON KYyJIbTypOn
KaK CpEICTBOM IIO3HAHUSA MMPA, TOTOBHOCTH OCYLIECTBIIATH IIPOCKTHYIO M HCCIIEIOBATENIBCKYIO JESATEIbHOCTD
VHJABUAYAJIBHO U B IPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:



BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBCHHBIC IPU3HAKK MATEMaTUYECKHX OOBEKTOB, MOHSITHUN, OTHOIICHUI
MEXy MMOHATUSIMH, GOPMYITHPOBATH OMPEACICHNUS MOHATHN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIAH,
OCHOBaHUS JIJIs1 000OIICHNS ¥ CPaBHEHHU S, KPUTEPHH MTPOBOAMMOIO aHAIIN3A,

BOCTIpUHUMATh, (QOPMYIUpOBaTH U TPEOOpPA3OBHIBATh CYXKICHUSA: YTBEPIUTEIBHBIE H  OTpPUIIATEIBHBIE,
eMHUYHBIC, YaCTHBIE W OOIINE, YCIOBHBIC;

BBISIBIIATh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTHBOPEUHS B (DaKTaX, JAHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSX, TIPeJIIaraTh KPUTEPUH ISl BHISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JieNaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKU, JEAYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIOUCHHUIH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CaMOCTOATENIFHO JTOKa3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUU (TIpSIMbIE W OT MPOTHBHOTO),
BBICTpPAMBaTh APTYMEHTAIIMIO, MPUBOIAUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC CYXKIACHHUS H
BBIBOJIBL;

BBIOMpATH CIIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB PEIICHMs, BRIOWpaTh Haubosee
MTOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIICIICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBare/bcKke J1eicTBUA:

WCITOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIbCKAA HWHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH  BOIPOCHI,
¢buKcupyrole MNPOTUBOpPEYHE, TNpoOJieMy, YyCTaHABIMBAaTH HCKOMOE U JaHHOe, (QopMUpOBaTh THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOANTH CAMOCTOSTEIHHO CIUIAHWPOBAHHBIM IKCIEPUMEHT, MCCIICIOBAHUE MO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHUYeCKOro OOBEKTa, SIBICHHS, IIPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
npoleccamy;

CaMOCTOSATENbHO (hopmMynupoBaTh O0OOOIIEHWS W BBIBOJALI 10 pe3yJbTaTaM MPOBEAEHHOTO HAOJIIOICHNUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IICHHMIA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEANOJI0KECHNS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.



Pabora ¢ nunpopmanuei:

BBISIBJIATH 1e(DUINTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HAa BOMIPOC U VISl PEIICHUS 3a/1a4H;

BbIOMpaTh MHQPOPMALMI0O M3 HCTOYHUKOB pa3JIMYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH MU
MHTEPIPETUPOBATHh NH()OPMALIMIO PA3IMYHbIX BUIOB U (hOPM IIpEICTABICHMS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B Pa3IMYHBIX (JopMax, WITIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HAAEKHOCTh HH(OPMALINY TTO CAMOCTOATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

OO0menue:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHSMU U LEISAMH OOIIECHUS, SICHO, TOYHO,
rPaMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY PEIICHUS
3a7a4i, KOMMEHTUPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Jie OOCYXJEHHUsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBbI, MPOOJIEMBbl, pEIIaeMO 3aaauu,
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE HA TOWUCK PEIICHUs, COIMOCTaBIATh CBOU CYXKACHUA C CYXICHUSIMU JPYTUX
YYaCTHUKOB Juajora, OOHapy>KMBaTh pa3IMuu€ M CXOJCTBO TMO3UIUNA, B KOppekTHOH dopme (opMynupoBaTh
pas3HorIacus, CBOM BO3PaKEHHUS;

PEACTABIISATh PE3YIbTAThl PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS, POSKTA, CAMOCTOSTEIILHO BHIOMPATH
(dbopMart BBICTYIUUICHUS ¢ YYETOM 3aj1au MPE3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHMs 3a/Jaud, BHIOMpPATh CIOCOO pElIeHUs ¢ YYETOM HMEIOLIUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBAaTb M KOPPEKTHPOBATH BApHAHTHl PEHIEHHWH C Yy4€TOM HOBOH
uH(popmaIuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:



BJIa/ICTh HABBIKAMU [MO3HABATEIBHONU PEQIIEKCHMH KaK OCO3HAHUS COBEpIIAEMBIX JCUCTBUI M MBICIUTEIBHBIX
MIPOLIECCOB, MX PE3YJIbTAaTOB, BIAJAETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS IMpolecca M Pe3ysbTaTa PEeleHUs
MaTeMaTUYeCKOH 3a1auu;

OpPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIIEHUU 337ja4ul, BHOCUTh KOPPEKTUBBI B AESATEIbHOCTD
HA OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAIIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBUAM, OOBACHATh MPUYHMHBI JTOCTHKEHUS WM HEIOCTHIKEHUS
pE3yJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIbHOCTD:

NOHMMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M HMHIUBUAYaIbHOW paOOTHI NPU PEIICHUH Y4YEOHBIX
3a/1a4, IPUHUMATh LI€Jb COBMECTHOM JIE€ATEIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, paciperesiTh
BUJIbI paldOT, TOrOBapUBATHCS, 00CYX AATh MPOLECC U Pe3yJIbTaT padboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYyNNOBBIX (popmax paOoThl (0OCYKIEHHUS, OOMEH MHEHMH, «MO3TOBBIE LITYpMbD» U HUHBIE),
BBITNIOJHATh CBOIO 4YacTh pabOThl M KOOPAMHHMPOBATH CBOM ACHCTBHUS C JIPYIMMHM 4Yi€HAMH KOMaHIbl, OIICHUBATb
KaueCcTBO CBOEr0 BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBHUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kaacca oOyyaromuiicss Hay4uTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TIOHATHSIMHU CTEPEOMETPUU TIPH PEUICHUU 3a]ad M TPOBEICHUU
MaTeMaTUYECKUX PACCYKIACHUN;

e TMPUMEHATH AKCUOMBI CTEPEOMETPHUU U CICACTBUS U3 HUX MPU PEIICHUU T€OMETPUUECKUX 3a/]1a4;

e KJacCU(PUIMPOBATH B3AUMHOE PACIOJIOKEHHE MPSAMBIX B MIPOCTPAHCTBE, MIIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX
U TIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIMEpPUPOBATh TMOHATHUSMH, CBSI3aHHBIMH C VyIJaMd B TPOCTPAHCTBE: MEXKAY TMPSIMBIMU B
MIPOCTPAHCTBE, MEXKTy IPSIMOM U TIJIOCKOCTHIO;



CBOOOJTHO OTIEpUPOBATH MOHSATUSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;

CBOOOJTHO pacIiO3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MpW3Ma, MHpPaAMUIA, MPSIMOYTOILHBIN
napaiesieurne 1, Kyo);

KJIaCCU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpast OCHOBAHUS JIJIs KilacCH(PHUKAIIY;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJTHSATH TApAJJIEIbHOE, IIEHTPATILHOE U OPTOTOHATBLHOE MTPOCKTUPOBAaHNE (GUTYP HA TUIOCKOCTh, BBHITTOJIHSTH
nU300pakeHust PUryp Ha MIIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBITIOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEkKHU W3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IIIOMIATNA TIOBEPXHOCTEH MHOTOTPAHHWKOB (MpU3Ma, MHpaMUia), TCOMETPUUYECKUX TEeI C
MpUMEHEeHuEM (popmy;

CBOOOJTHO OTEPUPOBATH MOHSATUSMU: CUMMETPHS B IPOCTPAHCTBE, IICHTP, OCh U IUIOCKOCTh CHMMETPHUH, LIEHTD,
OCh U TIOCKOCTh CUMMETPHUH (PUTYPBHI;

CBOOOJTHO OTIEPUPOBATH MMOHATHUSIMH, COOTBETCTBYIOIIIMIMHU BEKTOpPaM U KOOpJUHATAM B TIPOCTPAHCTBE;
BBITIOJTHSITH ICUCTBUS HaJ BEKTOPAMH;

permaTh 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHWH M HAXOXKICHWE TE€OMETPUYCCKUX BEIINYHH,
NPUMEHSIST M3BECTHBIE METOJbI MPU PEHICHUH MaTEMaTHYECKUX 3a7ad TOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

MIPUMEHSATH TIPOCTEHIITNE MPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI TIPU PEIICHUN
CTepEOMETPUIECKHUX 33]1aY;

U3BJICKaTh, MPEOOpPA30BBHIBATH W WHTEPNPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, npeACTaBICHHYIO Ha YepTEKaX U PUCYHKAX;

MPUMEHSTH MOJyUYCHHbIE 3HAHUS HA TIPAKTUKE: CPABHUBATH M aHATTM3UPOBATH peajbHbIC CUTYAINH, TPUMEHSTh
U3YYCHHBIC TIOHATHS B TIPOIIECCE TIOMCKA PEIICHUS MaTeMaTHYeCKH CQOpMYyIHPOBAHHON MPOOIEMBI,
MOJICITUPOBaTh peajbHbIC CHTyalldd Ha S3bIKE T'C€OMETPUH, HCCIIENI0BAaTh ITOCTPOSHHBIE MOJEIH C



HCIIOJIb30BAaHUEM T'€OMETPUUYECKHX MOHATHI M TEOpEM, almapara aareOpbl, pelarb NPAKTUYECKHE 3aJauH,
CBSA3aHHBIE C HAXOKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh IIPEJICTaBICHNUS 00 OCHOBHBIX 3TAIax pPa3BUTH T€OMETPUHU KaK COCTAaBHOM yacTu (QyHIaMEHTa pa3BUTHS
TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiics HayqYuTCs:

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C IIWJIMHAPUYECKOM, KOHHMYECKOM U cdepuueckoi
HOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MOJTyUEHUS;

e ONEpPUPOBATH MOHITUSIMHU, CBA3aHHBIMU C TE€JIAMH BPALCHUS: [IUJIMHAPOM, KOHYCOM, CPEpOH U 1apoM;

e pacro3HaBaTh Tejla BpauleHus (LWIMHApP, KOHYC, cdepa M map) U OOBACHATH CIOCOOBI IMOJyYEHHUS Tl
BpalICHUS;

e KJAcCU(pUUMPOBATh B3AUMHOE PACHOJIOKEHHE CPEPBI U MIIOCKOCTH;

e BBIYHCIATH BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHHs, O0BEMBI M IUIOLIAJAM MOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJI BPAIICHUs, TEOMETPUUECKUX TEJ C IPUMEHEHHEM (popMyT;

e CBOOOJHO OMNEPHUPOBATH MOHSATHSMHU, CBA3aHHBIMM C KOMOMHALIMSIMHU TeJl BpAlIEHUS M MHOTOIPAaHHUKOB:
MHOTOIPAHHMK, BIMCAHHBIM B cepy M ONMUCAHHBIA OKOJO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIU
TEJIO BPAILECHUS;

e BBIYMCIATH COOTHOUICHHSI MEXKIY IUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMHU MTOTI00HBIX TET;

e U300paxaTh U3yyaeMble (PUTypHI, BHIOIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢Guryp: BUI cBepXy, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BpALCHUS;

e W3BJIEKATh, MHTEPNPETUPOBATH M MpPeoOpa3oBbIBATHL HMH(POPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, npeACcTaBIEHHYIO Ha YepTexaxX U pUCYHKax;

e CBOOOJHO OMEPUPOBATH NOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBINOJHATH ONEpALlMU HAJl BEKTOPaMU;

e 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;



e pEmarh NeOMETPUYECKUE 3aJa4M HAa BBIYMCICHHE YIJIOB MEXJYy MOPSMBIMU U IUIOCKOCTSIMH, BBIYHCIICHUE
pacCTOSIHUM OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha NPHUMEHECHHE BEKTOPHO-KOOPJIWHATHOIO METOAA IIpHU
pEIICHUY;

e CBOOOJIHO ONIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMHU C JIBIDKEHUEM B IMPOCTPAHCTBE, 3HATh CBOMCTBA JIBMYKCHU;

e BBINOJIHATh M300paXEHUSI MHOTOIPAHHUKOB M TEJI BpAIICHUS MPU NapalieIbHOM TMEPEHOCE, LEHTPAIbHOU
CUMMETPHH, 3€PKAIbHOM CUMMETPUH, ITPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHuUsl MOI00uS;

e CTPOUTH CEUCHHUS MHOTOIPAaHHHUKOB W TEJI BpaIllCHUS: CEUCHUsS IMMIMHApA (MapauieIbHO M MepIeHIUKYIIPHO
OCH), CEUCHHS KOHyca (TapajuiesIbHble OCHOBAHMIO U MTPOXO/IAIINE Yepe3 BEPIINHY), CEUSHHUS Iapa;

e HCIIOJIb30BaTh METOJbI MOCTPOCHUS CEYECHHH: METOJ CJEI0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
MEPEHOCA CEKYIIEH TIIOCKOCTH;

e JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKICHUS;

e TPHUMEHATH reoMeTpruyeckue (akThl JJIS PEIICHUS CTEPECOMETPHYECKUX 3aJiad, MPEANoJiaraloimX HEeCKOJIBKO
I1arOB PEIICHHMS, €CJIM YCIOBUS MPUMEHEHHUS 3aJIaHbl B SBHOUM M HESIBHOU (popMe;

e peEmaTh 3aJa4d Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOIIEHU M HAX0XKJAECHUE T€OMETPUUECKUX BEJIMYMH;

e TIPUMEHATH NPOTPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TIPU  PEUICHUH
CTEPEOMETPUYECKUX 3a/1a4;

e TPUMEHSATH MMOJYUYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIC CUTYAIlUH,
MPUMEHATh HW3YYCHHBIC TOHSTHS, TEOPEMBbI, CBOWCTBAa B IIPOILECCE IIOWCKA PEIICHUS MaTeMaTHYECKU
chopMynupoBaHHON TPOOJEMBbI, MOACIUPOBATh pPEalbHbIE CUTyalldd Ha SI3bIKE T'€OMETPUM, MCCIIEIOBAaTh
MMOCTPOCHHBIE MOJICNIA C WCIOJb30BAaHUEM IeOMETPUUYECKUX TMOHSITHUH U TeopeM, ammapara aiareOphl, peniaTh
MIPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM F€OMETPUUCCKUX BEJIIMYMH;

e HMETh MPEJICTABIICHUS 00 OCHOBHBIX 3Tarnax pa3BUTHS TEOMETPUHU KaK COCTABHOM 4acTH (yHIaMEHTA Pa3BUTHUS
TEXHOJIOTHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE



10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Brenenue B ctepeoMeTputo 23 1 https://lesson.edu.ru/02.3/07
B
2 SAHMIOC PACTIOTOACEHHE HPAVBIX B 6 1 https://lesson.edu.ru/02.3/07
IIPOCTPAHCTBE
3 HapaiuiebHOCTE IPAMBIX H ILIOCKOCTEH B 8 https://lesson.edu.ru/02.3/07
MIPOCTPAHCTBE
IT
4 CPHCIVIIYBIPHOCTD TIPAMBIX 1 25 https://lesson.edu.ru/02.3/07
IJIOCKOCTEN B MPOCTPAHCTBE
) VYribl U paccTosTHUS 16 1 https://lesson.edu.ru/02.3/07
6 MHororpanHuku 7 https://lesson.edu.ru/02.3/07
BexTops! B mpocTpaHcTBE 12 https://lesson.edu.ru/02.3/07
I1
8 OBTOPCHAE, 0606meHIfe 1 5 2 https://lesson.edu.ru/02.3/07
CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

I[TPOT'PAMME



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

11 KIIACC

KonmnyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHuUe pa3iejioB H TeM uugpoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpamMMbI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl

1 AHamMTHYeCKasi TeOMETPHS 15 1 https://lesson.edu.ru/02.3/07
11

2 OBTOPEHHE, O6O6meHIfe " 15 1 https://lesson.edu.ru/02.3/07
CHCTEMaTH3aIlHs 3HAHU

3 O0bEéM MHOTOTpAaHHUKA 17 1 https://lesson.edu.ru/02.3/07

4 Tena Bpaienus 24 https://lesson.edu.ru/02.3/07
H oy

5 HOMAIE TIOBCPXHOCTH 1 ODBEMEHT 9 1 https://lesson.edu.ru/02.3/07
KPYTJIbIX TEJ

6 JBrxeHus 5 1 https://lesson.edu.ru/02.3/07
IT 000

7 OBTOPEHAE, 000 meHI:Ie 1 17 2 https://lesson.edu.ru/02.3/07
cUCTEeMaTH3aIHs 3HAHU

OBHIEE KOJIMYECTBO YACOB IT1O
- 102 8 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

JIeKTPOHHBbIE U (pPOoBbIE

IIpakTHyeckue
o0pa3oBaTejbHbIe pecypchl

padoTshI

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

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

https://academy-
content.apkpro.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS TIPSIMBIX
U IIJIOCKOCTEH

[TonsTusA: mepecekaronmecs



https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

IIJIOCKOCTH, IEPCCCKAOIIUECCA IpsAMas
" INIOCKOCTB, NOJYIPOCTPAaHCTBO

[TonsaTHs: Mepecekaromuecs
TUIOCKOCTH, MEePECEKAIONIHECs TIPsMast
U IJIOCKOCTb; MOJTYIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE

MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIHNX 00BEKTOB

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIHNX 00BEKTOB

10

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOJAT
gyepe3 ux péopa. MzoOpaxenue
IIepeceyeHus MOTyYEHHBIX
I0cKocTell. PackpamuBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU
LBETaMU

11

12

N300paxenune ceyeHni nupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOpPbIE IPOXOJIAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoIyuYeHHbIX
IJI0CKOCTEN. PackpammuBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETAMHU

N300paxkeHne ceuyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST




gyepes ux péopa. Mzobpaxenue
MEpCCCUCHU MOJYUCHHBIX
IJI0CKOCTEN. PackpamuBanue
MMOCTPOCHHBIX CEYCHUN Pa3HbIMU
1[BETaMU

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3o0paxenue
HePECCUCHUS MTOTYICHHBIX
iockocTeil. PackpammBanue
HNOCTPOCHHBIX CEYCHHUH Pa3HBIMU
[[BETAMHU

Mertoa cnefoB st TOCTPOSHUS
CEeUeHUU

15

16

17

18

Mertop ciae10B AT TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB Uit IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

IToctpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh IAroB MOCTPOCHUS

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéMm ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U




19

20

21

3aIlMCh 1aroB NOCTPOCHUA

[Toctpoenue ceueHuii B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YEpTEXKEN U
3aMuCh MIaroB MOCTPOCHUS

[Toctpoenue ceueHuii B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YepTEkKEN U
3aMuch MIaroB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema
O MPOIOPLIMOHAIBHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS IUIAHUMETPHUH U
CTEPEOMETPUU

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

TeopeMa 0 CyleCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIlEH Ha
JTAHHOU npsimoit. Jlemma o
[IEPECCUCHUH MapAIIICIIbHBIX MPAMBIX
IIJIOCKOCTBIO




25

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

26

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJIEILHOTO
npoektupoBanus. 3o0paxkenue
pa3HbIX GUTyp B mapansienbHON
MPOEKIINU

27

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapAJUIEIIHOCTH IPSIMON U TUNIOCKOCTH

28

B3anMHOe pacnionokeHue npsMsIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMebIX. [lapamiensHble IpsIMbIE B
IIPOCTPAHCTBE

29

30

31

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3azayu Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
PacrojoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC 3aaa4d Ha

https://academy-

content.apkpro.ru/lesson/4940b757-

cab7-49ef-8314-9f108d0d1c4



https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4

BBIUHCJIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JaHHYIO NIPSMYIO Ha YEPTEXE U
MApAIIENBHOIO IPYTrOM MPSMOA.
Pacuér orHOLIEHMIT

https://academy-
content.apkpro.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

33

34

35

36

37

[MapannenbHas MpoeKIus,
IIPUMEHEHHE ISl IOCTPOCHUS CEUEHUM
KyOa u napayuienenunena. Cpoicraa
napajuiesienune1a 1 MpU3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiiieJIbHOCTH ABYX IUIOCKOCTEH

TeopemMa 0 napasnienbHOCTU U
€IMHCTBEHHOCTH ITIJIOCKOCTH,
MPOXOAAIICH uepe3 TOUKY, HE
MPUHAUISKALYIO TAHHOU IITIOCKOCTH
U CIIEACTBUS U3 HeE

CBoiicTBa napaJiiCJIbHBIX IJIOCKOCTEH:
0 MapaJUICJTIbHOCTHU IIPAMBIX
NnepeCceUCHUs MpU NMEPCCCUCHUN IBYX
napaJisiCJIbHBIX ILIOCKOCTEM TpeTLeﬁ

CBolicTBa mapayuIeNIbHBIX IUIOCKOCTEN:
00 oTpe3Kax HmapayieNbHbIX MPSIMBbIX,

3aKJIFOYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH MTPSIMON



https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

38

39

C ABYyMs MapaljiCJIbHbIMHA
IIJIOCKOCTAMU

[ToBTopenue: Teopema I[Tudaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

42

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Breraucnenue aiuH OTPEC3KOB B KY6C u
IpAMOYT'OJIbHOM IIapaJICJICTIMIICIC

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://academy-

content.apkpro.ru/lesson/29832d4a-

1fd3-404d-8edb-c55b7c7321c8

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOW,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIISAPHON K
IIJIOCKOCTH

https://academy-

content.apkpro.ru/lesson/93bb0b91-

29h9-4c90-91a4-23b99e81212a

45

46

[InmockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM



https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a

MMpsAMBIC B MHOTOTpaHHUKaX

[lepienuKynsAp U HAKIOHHAS.

https://academy-

47 [TocTpoeHue nepneHIuKyIIsIpa u3 content.apkpro.ru/lesson/93167e33-
TOYKH Ha MPIMYIO abbf-4032-8b8c-d839e07af2ab
[leprieHAUKYIAP U HAKIOHHAS.

48 [TocTpoeHue nepneHIuKyIIsIpa u3
TOYKH Ha MPSAMYIO
Teopema o TpEX TepHeHNKYIAPax https://academy-

49 content.apkpro.ru/lesson/93167e33-
(npsmast u bpaTHas) abbf-4032-8b8c-d839e07af2a5

50 Teopema o TpEX NMepneHAuKyIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBaromuMHUCs
MPSIMBIMU
[Touck neprneHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii Kyoa, MpU3MBlI,

o4 MIPaBUIILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, Npu3Msl,

55 MPaBWIBHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

56 CumMmMeTpus B MPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocTu



https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

57

58

CUMMETPUI B MHOTOI'PAHHUKAX

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH KaK CIICACTBHE
CUMMETpUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

CriocoObl OIyCTUTb MEPIEHANKYIISAPBI:
CUMMETpPHUS, CIABUI TOUKHU 110
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSIHUIMA

62

Kontposnbnas padota "B3zanmuoe
PaCIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN
B IIpocTpaHcTee”

63

64

65

[ToBTOpEHME: Yroa MeXAy IPSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckne METOAbI BEIUUCIEHUS

yTjia MeXy IpSIMbIMU B
MHOT'OI'paHHHKaxX




66

67

68

69

JiByrpannbiii yroia. CBoicTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yria

[TepnenuKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aNMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEMN
MePIECHIUKYIAPHBIX TPEThei
IJIOCKOCTH

[IpsiMoyToNbHBIN HapasieNenune];

Ky0; U3MEpEeHuUs, CBOICTBa
MPSIMOYTOJIBHOTO TapaJuieienune1a

70

Teopema o nuaroHaju
MPSIMOYTOJIBHOTO MapajuieienuIeia u
CIICJICTBHE U3 Hee

71

CrepeomeTpuyuecKe U MPUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIoI0KEHUEM NPSIMBIX U TUIOCKOCTH

72

73

HOBTOpeHI/IGZ CKpCHIUBAKOIHECA
MpsAMBIC, MapaJUICIIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOTOT'paHHUKaxX

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHINBAIOIIUXCA MTPAMBIX,
PaCCTOAHNUEC MCIKIY
CKpCHIMBAIOIIUMUCA IIPAMBIMU B
IMPOCTBIX CUTYalUIAX




74

75

76

77

Paccrosinue OoT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

Brrunciienue pacCTosTHUN MEXITY
CKPEIIMBAIOIIUMUCS PSIMBIMU C
MIOMOIIIBIO IEPIEHAUKYIISIPHON
IIJIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI1 TPEXTPAHHOIO yrila

DneMeHTHI CPepUuyecKOil reOMEeTpHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

CucremaTuzanus 3HaHUN
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

81

82

[Ipusma. IIpsAmas u HaKIOHHAsS
npusMmsl. [IpaBunbpHas npuzma

[IpssMoit napainenenunen,
IIPSIMOYTOJIBHBIN MapaJuIeICIUIIE],
Ky0

https://academy-

content.apkpro.ru/lesson/93167e33-

abbf-4032-8b8c-d839e07af2ab

83

Beinykiieie MHOrOrpanHuku. Teopema
Diinepa



https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

Beinykieie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBunbHbIC U 1
MOJTYTPABUILHBIE MHOTOTPAaHHUKH
g5 KonrtpomnbHas pabora 1
"MHororpaHHuku"
86 [ToHsATHE BEeKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexay BeKTOpaMu 1
B IIPOCTPAHCTBE
https://academy-
94 [Ipocreiimme 3ana4n ¢ BEKTOPaMH 1 content.apkpro.ru/lesson/dec09c82-
4fed-45¢5-8b5¢-5d16806132bd
95 IIpocreiimue 3a1auu ¢ BEKTOPaMH
96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH
98 O6O6HVIGHI/IG U CUCTEMaTU3alus 1
3HAHUU
99 O06o00611eHre U cucTeMaTH3amus 1



https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

3HAHUHI

100 HroroBas koHTposbHas paboTa
101 Hrorosast kKoHTpoOIJIbHAsE paboTa
102 O606HuleHI/Ie Y CHCTEeMaTH3aIus 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero p p oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
[ToBTOpenue Temol "KoopauHaTtet
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE
4 PSIMOH, MPOXO/IAIIEH Yepes3 JIBe 1
TOYKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
8 ’ 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1

MCKAY NPSIMBIMHA B MHOT'OI'PAHHHUKAX




AHaIIMTUYECKHE METO/IbI pacyéra yria

11 ME¥K]1y TIJIOCKOCTSIMU B
MHOTOIPaHHHUKAX

12 ®dopmyia pacCTOSHUS OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

14 Haxoxnenne paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABHJILHOW MUPAMU/IE

15 KoHTpoisbHas pabota "AHamuTuyeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
HPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajjieIbHble CEYEHUs

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOIIECHMI
[TapanenbHble TPsIMbIE U IMJIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOIIIUMHUCS
TPSIMBIMHA

22 [lepneHuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH: CTAHJAPTHBIE Mapbl
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U

MMpAMbIX, CUMMCTPHU MHOT'OI'PAHHHUKOB

23

24

25

[leprienquKynsgpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOTOTpaHHHKAaX

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI AJIs
TJI0IAIeH, COOOpaKEHUS 1O 100U

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
riomiaien, cooopakeHus moaoous

27

28

29

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIeH, COOOpaXKeHUsI IO 100U

[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaKeHUs MOA00us
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUTONIA/IM TIOBEPXHOCTEH, pa3pe3anust
Ha YacTH, COOOpakeHUs o100us

30

KonTponbhas padota "IloBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHUSI
MHOTOTPaHHHUKOB"




31

32

33

O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napasuieNienumne/1a

3amaun 00 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yIiia
CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO Mapajuiesienuneia

34

[IpuknanHbie 3a1a49M, CBSI3aHHBIC C
BBIUHMCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO TIapaslIeyICITHITe 1A

35

36

O0BEM TIPSIMON MPU3MBI
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
MPSMOM MPU3MBI

37

[Ipuxiagaeie 3a1a4, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruncnenue 00EMOB TEJ C ITOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM NPU3MBI

Brruncnenue 065EMOB Tell € TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
MUPAMU/IBI

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbIL.

https://academy-



https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e

42

43

44

45

OTtHo1IeHne 06HEMOB MTUPAMUJL C
00LIUM YIJIOM
CrepeomeTpuyeckue 3a1au,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHON
PU3MBI

CrepeomeTpuyeckue 3a/1a4u,
CBsI3aHHBIC C 00BEMAMU TTHPAMHUIBI

[Ipuknagabie 3a0a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

[Ipuknagabie 3a1a491 110 TEME

"OOBEMBI TEN", CBSI3aHHBIE C 00BEMOM
TTHPAMHU/IBI

content.apkpro.ru/lesson/c38a768d-

8281-4567-8ace-0d2c38f0fcle

https://academy-

content.apkpro.ru/lesson/6136e6ef-

deel-485b-a334-147396d32062

46

[Ipumenenne 06bEMOB. Borunicienue
pPacCTOSIHUA A0 MIOCKOCTH

47

48

49

Kontponbnas padota "O0bEM
MHOTOTpaHHHKaA"

[[unuHaprdecKkas OBEPXHOCTD,
o0pasyromye UINHAPHYECKON
MIOBEPXHOCTU

umuaap. [pamoit kpyrosou
uunuHAp. Inomans nosepxHocTH
LWIMHIpa

https://academy-

content.apkpro.ru/lesson/3ccb2fac-

977b-434e-8099-0067b356a878

50

KoHnueckas moBepXHOCTS,
00pa3yrone KOHNIEeCKOM
nosepxHoctu. Konyc

https://academy-

content.apkpro.ru/lesson/4ac3c941-

1160-4de7-b279-4e8e94e943ad



https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad

CeuecHue KOHYCa IINIOCKOCTBIO,

ol
napajuieIbHOMN MIOCKOCTH OCHOBAHUS
Yceu€nnsiii konyc. M3o0pakenune
52 Y P
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa
54 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3aauu Ha
55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyca
CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE
56 ’
MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHyca
https://academy-
[Ipukiagubie 3a7a4n, CBsI3aHHbBIE C
S7 HEIDOM content.apkpro.ru/lesson/a04ec2e9-
P 2905-4a8d-b0d8-a580385f0648
58 [IpuknagHblie 3aa4n, CBSI3aHHbBIE C
UUATUHAPOM
59 Cdepa u map
[Tepeceuenne cdepsl u mapa ¢
60 mockocThio. Kacanue mapa u cdepsl

MJIOCKOCTHIO. B 1 n3o0pakenne
nrapa



https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648

61

[epeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 m300pakeHne
mapa

62

63

Ypasuaenue chepsl. [Lnomans chepst u
e€ yacrei

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHruecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

65

CrepeomeTpHruecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHUI MIO0CKOCTHIO

66

67

68

[IpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BEIYHUCIICHUS B
OKPYXKHOCTH, CTaHJAPTHBIE MOT00MS

Paznmuunble koMOMHAIINN TET
BpAILEHUS] U MHOTOTPAHHUKOB

69

70

3amaun o Teme "Tena u MOBEPXHOCTH
BpanieHus"
3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"




71

72

73

KontponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeEM muuHapa. Teopema 06 00bEME
PSIMOTO UJIMH]IpA

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oopém
KOHYcCa

74

75

76

77

78

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

CrepeomMeTpryeCcKHe 3a1a4u,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
HUJTUHIPA, KOHYCa

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI | IUIOIIAN TOBEPXHOCTEH

TCII

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepnl. CTepeoMeTprUeCcKUe 3a/1auH,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
IIapa, IrapoBOro CErMEHTa U
IIapOBOTO CEKTOpa

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI Ten", CBSI3aHHBIE C 00BEMOM
1rapa ¥ riomajapio chepsl.
COOTHOIIICHUS MEXTY TUIOIAISIMHU
MOBEPXHOCTEH U 00bEMaMH MOJOOHBIX
Tel




79

[TomoGHbBIE TeNa B IPOCTPAHCTRE.
N3menenne 006bEMa pu 1o 100Uu.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
TeJI ¥ IJIoNaJe MOBEPXHOCTEN

80

81

82

83

Kontponsnast padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

JIBM>KEHUS IPOCTPAHCTBA.
OTtob6paxenus. [[Buxenus u
paBeHcTBO (uryp. Obmme cBoiicTBa
IBIDKEHUHN

Buael nBukeHnil: napamiebHbIN
MePEHOC, LIEHTpaJIbHAasi CHMMETPHUS,
3epKajibHasi CAMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

[IpeoOpa3zoBanust mogodus. [Ipsmas u
cdepa Ditlnepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

85

86

87

KonrtponsHas padota "Bektops! B
npoctpaHcTae”

Ob6o6maroree nopropenue 11
MOHSITUI U METOJIOB Kypca Fr€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIUL
3HaHuil: "TlapaienbHOCTh MPSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11




HNOHATUHN U METOJIOB Kypca reOMETpUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHMii: "BekTopsl B npocTpaHcTBe"

88

89

90

91

92

93

O6o06matomee moBropenue 11
MOHSITHIA U METOJIOB Kypca r€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIus
3HaHMii: "BekTopsl B npocTpaHcTBe"

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca r€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIns
3HaHui: "OO0beM MHOTOTpaHHUKA"

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca r€OMETPUH
10-11 kmaccoB, cucTeMaTH3aIUs
3HaHui: "OO0beM MHOTOTpaHHUKA"

Ob6o6maroree nopropenue 11
HOHATHUI U METO/I0B Kypca reOMEeTpUH
10-11 kmaccoB, cucTeMaTH3aIUsI
3HaHui: "[lnomany NoBepXHOCTH U
00BEMBI KpYyTJIbIX TET"

Ob6o6maroree nopropenue 11
MOHSITUI U METOJIOB Kypca r€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIUL
3HaHui: "[l1onmaay moBepXHOCTH U
00BEMBI KpYTJIBIX TEN"

Hroropas KOHTpPOJIbHAA pa60Ta

94

HtoroBast KoHTpoJIbHAs paboTa




95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auurs 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3oB B.®., [Ipaconos B.B. noa penakiueit

Canosauyero B.A., AkunonepHoe o6mectBo «M3narenbctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI J1JI51 YUUTEJISA
1) 'eomertpus. [loypounsie pazpadotku. 10—11 kiaccs : yued. mocodue st
oOmieoOpazosar. opranuzanuii / C. M. Caaksin, B. ®@. bytry3oB. — M. : IIpo
cBe mienue, 2017. — 2-e uzn., nepepad. — 232 c. : un. (MI'Y — mikone). —
ISBN 978-5-09-043092-0.
2) 'eometpus. [loypounsie pazpadbotku. 10—11 kiaccel : YueOHoe mocoodue
1151 o01eoopazosar. opranuzanuii / C. M. Caaksin, B. @. byty3o0B. — M. :
[Tpoceemenne, 2015. — 240 c. : un. — ( MI'Y — mkone). — ISBN 978-5-
09-

028058-7

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://urok.apkpro.ru/

http://fipi.ru/ (caitr ®UIIN);



https://ps.1sept.ru/ (caiiT razetsl «IlepBoe ceHTAOPS»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (uaTepHeT-6MOIHOTEKA caliTa MOCKOBCKOIO IICHTpA
HETIPEPBIBHOTO

MaTeMaTUIECKOTO 00pa30BaHMs);

http://etudes.ru (maTremaTHUeCKHE STIOMABI);

http://kvant.mccme.ru/ (Hay9HO-TTOYJISIPHBIN (PU3UKO-MaTEMATUICCKHIA
KypHan «KBaHT»);

http://lib.mexmat.ru/books/3275 (anekrporHast OnOIMOTEKa
[ToreynTeIbCKOr0 COBETa MEXaHMKOMATEMAaTHIECKOTO (haKyIbTeTa

MOCKOBCKOT'0 rOCy1apCTBEHHOT'O YHUBEPCUTETA).
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