


MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOUMBIX ISl YCIEIIHOTO NPOPECCHOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpuUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHOMATHKU IpPU
IIPOBEJICHUH PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME TMPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KMU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JPYTUX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNY MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIBLHBIMH JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble H  IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepaiibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU ¥ HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHrEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O00yYaromMXCsl, paCIUpss U yriryOsis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD MPIMOU
u 1ockocT. [lapanenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKUUHU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesAMKYJISPHOCTD NPSIMOU M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiie nyTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MHpPAMUJA, NPABWIbHASA TPEYrOJbHAS MNHUPAMUJIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMOM TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsiMoyrosibHas  cucrema  KOOpJIHMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTtopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COAITAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXalUEel Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS LMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTDH
HIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh Ie(UIUTH WHGOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaciiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMAaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



CBOOOJTHO pacmo3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TMpHU3MA,
MUPAMHU/JIA, PSIMOYTOJIBHBIN MapaiIesienune], Kyo);

KJIACCU(UITUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHS  JJIA
KJ1IaccuUKaIlnu;

CBOOOJTHO  ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMH C  CCUCHHEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

BBITIOJIHATE napajuieIbHoe, IIEHTPATILHOE u OpPTOTOHAJILHOE
MPOCKTUPOBAaHKUE (DUTYpP Ha IUIOCKOCTH, BBITOIHATH M300paKeHUS (QUTYD
Ha IJIOCKOCTH;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHM, BBITTOIHATH
(BBIHOCHBIC) TIOCKUE YEPTSKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HTY:
BUJI CBEPXY, COOKY, CHUBY;

BBIYKCIIATh  TUIOIIQJAM  TIOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpH3Ma,
MpamMua), TCOMETPUUISCKUX TEN ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CHMMETPHS B MMPOCTPAHCTBE, IIEHTD,
OCh U TUIOCKOCTH CHUMMETPHH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
durypsr;

CBOOOJIHO OTICPUPOBATH IOHSATHUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS HaJl BEKTOPAMH;

pemarh 3aJadyd Ha JOKA3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUW U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIIMYWH, MPUMEHSS HM3BECTHHIC METOJIbI
IIPY PEIICHUN MAaTEeMAaTHYECKUX 3aJ1a4 IMOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH,

NPUMEHATh TPOCTCHININE MPOTpaMMHBIE CpEACTBA W DJICKTPOHHO-
KOMMYHUKAIIIOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;
U3BJICKaTh, NPEOOPa30BBIBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, MPEACTaBICHHYI Ha
gyeprexax U pUCYHKax;

NPUMEHATHh IOJYYCHHBIE 3HAHWS Ha TMPaKTUKe: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TOHATHS B
mpolecce IMOMCKa  PEHICHUS MaTeMaTHYeCKH  CPOpMYIHpPOBAHHOMN
poOJIeMBbI, MOJEIUPOBATh peaJbHbIC CHTyallMd Ha SI3bIKC T'€OMETPHH,
UCCJIEIOBATh MOCTPOSHHBIE MOJIEIHN C WCIOJIb30BAHUEM T'€OMETPUUYCCKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXKICHHEM ICOMETPUUCCKHUX BEIIMYHNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BHTHS T€OMETPUH KaK
COCTaBHOM YacTy (hyHAaMEHTA pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
SAKnacc, Yuu.py,
1 B 23 1 0
BEJICHUE B CTEPEOMETPUIO POII
) B3anmHuoe pacnonokeHue npsiMbIx B 6 | 0 SAKnacc, Yuu.py,
MPOCTPAHCTBE POII
3 IlapannenbHOCTh NPSAMBIX U INIOCKOCTEH B 2 0 0 SKnacc, Yuu.py,
MIPOCTPAHCTBE Poll
4 [TeprieHAMKYASIPHOCTD MPSAMBIX U )5 0 0 SAKnacc, Yuu.py,
IIJIOCKOCTEMN B IIPOCTPAHCTBE POII
SAKnacc, Yuu.py,
5 % 16 1 0
T[JIbI U PACCTOSHUS POII
AKnacc, Yuu.py,
M 1 0
6 HOTOI'PaHHUKU 7 POIII
SAKnacc, Yuu.py,
7 B 12 0 0
€KTOPbI B POCTPAHCTBE POII
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS AKnacc, Yuau.py,
8 y 5 2 0
3HaHUI PolI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUsl

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

OcHOBHBIE TIPaBUIIa U300PAKEHUS
Ha PUCYHKE IUIOCKOCTH,
NnapajiCJIbHBIX MPAMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

05.09.2023

AKnacc, Yun.py, POII

[TonATHS cTepeoMeTpUn: TOUKA,
npsimMasi, JI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiIa N300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

05.09.2023

AKnace, Yun.py, POII

ITonaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAOITUECS
npsiMasi ¥ IMJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

08.09.2023

SKnacc, Yuu.py, POII

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAOITUECS
npsiMasi ¥ IJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

12.09.2023

AKnace, Yun.py, POII

MHororpaHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIiecTBYIOIIUX

12.09.2023

AKnace, Yun.py, POII




00BEKTOB

MHororpaHHuKH, H300pakKeHNE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

15.09.2023

AKnace, Yun.py, POII

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CIIECCTBUS U3 HUX

19.09.2023

SKnacc, Yuu.py, POII

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CIIECTBUS U3 HUX

19.09.2023

SKnacc, Yuu.py, POII

AKCHOMBI CTEPEOMETPUHN U
HIEpBbIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHUs MIPSIMBIX U
MJIOCKOCTEW B TPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U
IJIOCKOCTEMN

22.09.2023

AKnace, Yun.py, POII

10

N3o06paxkenune ceueHmit
nUpaMuIbl, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOoCcTel. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBETaMun

26.09.2023

SKnacc, Yuu.py, POII

11

N3o00pakeHne ceueHui
MUPaMUJIbL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
p€bpa. M3obpaxkenue
MEpeCCUCHUS MOJTYUCHHBIX
IJIOCKOCTEN. PackpammBanue

26.09.2023

SKnacc, Yuu.py, POII




MOCTPOEHHBIX CEUYEHUN pa3HbIMU
LBETaMU

12

N3o06paxkenue ceueHmnit
nUpaMuIbl, KyOa U MPU3MBI,
KOTOPBIC MPOXOIAT Yepe3 ux
p€bpa. M3obpakenue
niepeceueHMs MOTy4YEeHHBIX
IJI0CKOCTel. PackpammBanue
TIOCTPOCHHBIX CEUCHHUH Pa3HBIMH
[[BETaMU

29.09.2023

SAKnace, Yuu.py, POII

13

N3o06paxkenune ceueHmit
MUPaMUJIbL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBETaMn

03.10.2023

SKnacc, Yuu.py, POII

14

Merton cie0B i TOCTPOSHUS
CeueHnuu

03.10.2023

SKnacc, Yuu.py, POII

15

Meropn cien0B A IOCTPOEHUS
ceueHuii. CBOMCTBA MepeCeUCHHI
MPSAMBIX U TIIOCKOCTEH

06.10.2023

SKnacc, Yuu.py, POII

16

Meropn cienoB A IOCTPOEHUS
ceueHuii. CBOMCTBa nepecedeHnit
IPSIMBIX U IIJIOCKOCTEMN

10.10.2023

AKnace, Yun.py, POII

17

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEBIHOCHBIX

10.10.2023

SAKnace, Yuu.py, POILI




YEPTEKEH U 3aIIUCh L1aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEHIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
TIOCTPOCHHSI

13.10.2023

AKnacc, Yun.py, POII

19

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHne BEBIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
TIOCTPOCHHSI

17.10.2023

AKnace, Yun.py, POII

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEHIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
TIOCTPOCHHSI

17.10.2023

AKnace, Yun.py, POII

21

[ToBTOpEHME TUIAHUMETPUH:
Teopema 0 mpONOPLHOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

20.10.2023

AKnace, Yun.py, POII

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYCHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUU

24.10.2023

AKnace, Yun.py, POII

23

KonTtponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3aumHoe pacnonoxeHue npsmMbix

SKnacc, Yuu.py, POII




B [IPOCTPAHCTBE.
CxpeluBarommecs npsmbie.
[Ipr3HaKu CKpEIUBAIOIINXCS
npsmbIx. [TapamiensHbie IpsiMbIe
B ITPOCTPAHCTBE

27.10.2023

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU
napasuleIbHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOM npsiMoit. Jlemma o
MEePECEUCHUH MapaIeIbHbIX
MPSIMBIX [JIOCKOCTBIO

07.11.2023

SKnacc, Yuu.py, POII

26

[TapanmienbHOCTh TPEX MPSIMBbIX.
Teopema o TpEX mapaaeaIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TIPSIMBIX

07.11.2023

SKnacc, Yuu.py, POII

27

[TapamnenbHOE MPOESKTHPOBAHUE.
OCHOBHBIE CBOMCTBA

NapauIeIbHOrO MPOSKTUPOBAHMUSL.

N3obpakenue pa3Hbix Guryp B
HapajjIeIbHON MPOEKIINH

10.11.2023

SKnacc, Yuu.py, POII

28

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yroa Mexay npsiMbIMU

14.11.2023

SKnacc, Yuu.py, POII

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIIEIOBaHKE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE

14.11.2023

SKnacc, Yuu.py, POII




30

[ToHATHS: mapaIeIbHOCTD
MPSMON U TJIOCKOCTH B
npoctpanctse. [Ipuznak
MapajieIbHOCTH MPSIMOUN 1
rockocTh. CBOMCTBA
[apaJuIeIbHOCTH NPSIMOU U
IJIOCKOCTH

17.11.2023

SKnacc, Yuu.py, POII

31

I'eomeTpuyeckue 3a1auu Ha
BBEIUKCJICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPaICTbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

21.11.2023

SKnacc, Yuu.py, POII

32

[TocTtpoenue ceuenus,
MIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexe U
[apaJuIeIIbHOTO APYTrOM IPsIMOMA.
Pacuér orHOIIEHNI

21.11.2023

SKnacc, Yuu.py, POII

33

[TapannensHas npoekuus,
PUMEHEHHUE JJI1 TOCTPOCHUS
cedyeHui Kyda u
napauenenunena. CBoicTaa
napajiejicnmIcaa U mMpu3mMbl

24.11.2023

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

34

[TapannenbHbIE IIIOCKOCTH.
[Tpu3Haky mapayuieTbHOCTH ABYX
IJIOCKOCTEMN

28.11.2023

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

35

Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICIKALYIO TaHHOU

28.11.2023

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru
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IIJIOCKOCTH U CJIICACTBHA U3 Hee

CBolicTBa napauiesibHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH

https://www.yaklass.ru,

36
FIDHMEDE HEPECCHCHI DY 01.12.2023  https://resh.edu.ru,https://uchi.ru
MEePECCUCHHH JIBYX NapaJlieIbHbIX
IJIOCKOCTEN TpEeTher
CBolicTBa napauiesbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
37 KT USHHBIX MEIK https://www.yaklass.ru,
Y 05.12.2023  https://resh.edu.ru,https://uchi.ru
napajuieIbHbIMU TJIOCKOCTSAMH; O
MePECEUYCHUH TIPSIMOM C IBYMSI
napajyIeIbHbIMH TNIOCKOCTSMHU
18 [MoBTopenue: reopema [Mudaropa https://www.yaklass.ru,
Ha [UIOCKOCTH 05.12.2023  https://resh.edu.ru,https://uchi.ru
19 IToBTOpEHME: TPUTOHOMETPUS https://www.yaklass.ru,
NPSIMOYTOJIBHOI'O TPEYTOJIbHUKA 08.12.2023  https://resh.edu.ru,https://uchi.ru
CgoiicTBa KyOa u
40 HDSMOVIOILHOLO https://www.yaklass.ru,
PAMOYT 12.12.2023  https://resh.edu.ru,https://uchi.ru
napajuienenunena
Brruucnenue AjiMH OTPE3KOB B
41 KV6e 1 IOAMOVEOIEHOM https://www.yaklass.ru,
Y PAMOYT 12.12.2023  https://resh.edu.ru,https://uchi.ru
napajuienenunese
[leprieH IUKYIAPHOCTD NPSIMOU U
47 mrockoctu. [Ipusnak https://www.yaklass.ru,
NEPIEHIUKYJISIPHOCTU IIPIMOHN U 15.12.2023 = https://resh.edu.ru,https://uchi.ru
MJIOCKOCTH
. https://www.yaklass.ru,
43 IlepnieH IUKyYIAPHOCTD NPSIMOU U

https://resh.edu.ru.https://uchi.ru
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mrockoctu. [Ipusnak
NEePHEHAUKYISIPHOCTH IPSIMOIN U
IIJIOCKOCTH

19.12.2023

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOH,
IIPOXOMSIIEH Yepe3 TOUKY

https://www.yaklass.ru,

19.12.2023  https://resh.edu.ru,https://uchi.ru
MIPOCTPAHCTBA U
MEePIEHANKYIISIPHON K IJTIOCKOCTH
45 [lnockocTH M NepreHAUKYISIPHBIE https://www.yaklass.ru,
UM IPSIMBIE B MHOTOI'PaHHHUKAX 22.12.2023 | https://resh.edu.ru.https://uchi.ru
46 [ImockocT ¥ NEpNEHIUKYJIISIPHBIE https://www.yaklass.ru,
UM IIpsAMBIE B MHOTOTPAaHHUKAX 26.12.2023 |  https://resh.edu.ru,https://uchi.ru
[TepneHaAUKYISIp ¥ HAKJIIOHHAS.
47 [TocTpoeHue epIeHIUKYIIIpa U3 hitps: www . vaklass,
P PHEHAMIYIAP 26.12.2023  https://resh.edu.ru,https://uchi.ru
TOYKH Ha MIPSIMYIO
[leprieHAUKYmSAp ¥ HAKIIOHHAS.
48 [TocTpoenue nepneHuKysapa u3 hitps:iwww. yaklass.n,
P PHEHIHIY AP 29.12.2023 | https://resh.edu.ru,https://uchi.ru
TOYKH Ha MIPSIMYIO
Teopema o TpEx
49 NEePIeHIUKYIsApax (mpsiMast u hitps://www.yaklass.ru,
PHEWIY P P 09.01.2024  https://resh.edu.ru,https://uchi.ru
oOpatHast)
Teopema o Tpéx
50 nepreHIuKyIsipax (mpsmas u https://www.yaklass.ru,
PHEHATIEYIAP P 09.01.2024  https://resh.edu.ru,https://uchi.ru
oOpatHast)
51 VYron Mexay CKpelnBaroIUMHUACS https://www.yaklass.ru,
PSMBIMHU 12.01.2024  https://resh.edu.ru,https://uchi.ru
59 ITouck nepreHIuKyIspHbIX https://www.yaklass.ru,
MPSMBIX C IOMOLIBIO 16.01.2024 | https://resh.edu.ru.https://uchi.ru
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NEPIEHIUKYIISPHBIX IUIOCKOCTEN

https://www.yaklass.ru,

53 O
PTOTOHATLHOE MPOCKTHPOBAIE 16.01.2024 | https://resh.edu.ru,https://uchi.ru
[TocTpoenue ceueHuit Kyoa,
54 IIPU3MBI, IPABUJIBHOW MMUPAMUIbI https://www.yaklass.ru,
C TTIOMONIBIO OPTOTOHATBHOMN 19.01.2024 | https://resh.edu.ru.https://uchi.ru
MIPOEKITUN
[TocTpoenue ceueHuit Kyoa,
55 MIPU3MBI, IPABUIBHOW MUPAMUIbI https://www.yaklass.ru,
C ITIOMONIBIO OPTOTOHATBHOMN 23.01.2024 @ https://resh.edu.ru,https://uchi.ru
MPOEKITUN
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHTEJILHO INTOCKOCTH. https://www.yaklass.ru,
[ImockocTn cuMMeTpuii B 23.01.2024 | https://resh.edu.ru,https://uchi.ru
MHOTOT'PaHHHUKAX
[Ipu3Hak nepneHANKYISIPHOCTH
57 MNPSIMOI ¥ IIJIOCKOCTH KaK https://www.yaklass.ru,
p 26.01.2024 | https://resh.edu.ru,https://uchi.ru
CJIEICTBHE CHMMETPHUH
[IpaBuUnbHBIE MHOTOTPAHHUKH.
58 Pacuér paccrosHuii OT TOUKH 10 hitps://www.yaklass.ru,
P s 30.01.2024  https://resh.edu.ru,https://uchi.ru
IUIOCKOCTH
[IpaBUIBEHBIE MHOTOTPAHHUKH.
59 Pacuét paccTostHuii OT TOUKH 110 hitps://www.yaklass.ru,
P A 30.01.2024 | https://resh.edu.ru,https://uchi.ru
IUIOCKOCTH
CnocoObI OyCTUTH
60 NEPHEHINKYIAPBLI: CUMMETPHUS, https://www.yaklass.ru,
CIBUT TOYKH 10 MapaJIEIbHON 02.02.2024  https://resh.edu.ru,https://uchi.ru

PAMOM
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CnBur no HenapamieabHOU

https://www.yaklass.ru,

61
MPSMO, U3MEHEHUE PACCTOSTHUI 06.02.2024 | https://resh.edu.ru,https://uchi.ru
KontponpHas padora "B3aumnoe
62
pacnononceuﬂne TPSIMBIX U ) 06.02.2024
MJIOCKOCTEN B MPOCTPaHCTBE
[ToBTOpEHME: YTrOa MEKTY
MPSIMBIMH Ha TUIOCKOCTH,
63 TPUTOHOMETPHUS B IIPOU3BOIHHOM https://www.yaklass.ru,
p p p 09.02.2024 @ https://resh.edu.ru.https://uchi.ru
TPEYroJIbHUKE, TEOpEMa
KOCHUHYCOB
[ToBTOpEHME: YO MEKTY
64 CKPEIUBAIOIINMUCS IIPSIMBIMH B https://www.yaklass.ru,
pett = P 13.02.2024 | https://resh.edu.ru.https://uchi.ru
MIPOCTPAHCTBE
['eomeTpuyeckune MeToabI
65 BEIICICHIS VITIA MEsK https://www.yaklass.ru,
T o 13.02.2024 = https://resh.edu.ru.https://uchi.ru
MPSIMBIMH B MHOTOTPaHHHKAX
JIByrpansslii yroa. CBOICTBO
66 JIMHEWHBIX VIJVIOB ABYIPAHHOTO https://www.yaklass.ru,
4 ABYTP 16.02.2024 | https://resh.edu.ru.https://uchi.ru
yria
[TepneHIUKYISIPHBIE TTOCKOCTH.
67 CBONCTEA B3ANMHO https://www.yaklass.ru,
. 20.02.2024 = https://resh.edu.ru.https://uchi.ru
MEPICHIUKYISPHBIX TIOCKOCTEH
[Tpu3Hak neprneHANKYIIPHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
68 IepeceueHus ABYX IIOCKOCTEH hitps://www.yaklass.ru,
p ABYX . 20.02.2024 | https://resh.edu.ru,https://uchi.ru
NEPIICHIUKYISPHBIX TPEThei
IUIOCKOCTH
69 TpsiMoyrobHbiii https://www.yaklass.ru,

https://resh.edu.ru.https://uchi.ru
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napasuieNienunen; Kyo;
M3MEpEHHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasureienumne/ia

27.02.2024

70

Teopema 0 AuaroHanu
IPSIMOYTOJIBHOIO
napajuiejenunena u cleICTBUE U3
Hee

27.02.2024

https://www.yaklass.ru,

https://resh.edu.ru.https://uchi.ru

71

CrepeoMeTrpuueckue u
IMMPUKJIAAHBIC 3a/1a4U, CBA3aHHLIC
CO B3aUMHBIM PaCIIOJIOKCHHUEM
HPSAMBIX U TTIOCKOCTH

01.03.2024

https://www.yaklass.ru,

https://resh.edu.ru.https://uchi.ru

72

IToBTOpEHUE: CKpEUIUBAIOILMECS
HpsiIMBbIC, NTapajjieIbHbIE
IMJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

05.03.2024

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

73

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPCIIMUBAIOIUXCA MMPAMBIX,
paccTosiHue Mexay
CKpCIIUBAOINMUCS ITPAMBIMU B
MMPOCTBIX CUTYyalUAX

05.03.2024

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

74

PaccrostHHE OT TOUKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

12.03.2024

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

75

Brrunciienue paccTossHUN MEXIY
CKPELIMBAIOIINMUCS IPSIMBIMU C
IIOMOILBIO NIEPICHANKYJIAPHON
IJIOCKOCTH

12.03.2024

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

76

TpéxrpanHsblil yroJy, HEpaBeHCTBa

https://www.yaklass.ru,
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JUIsl TPEXTpaHHbIX yrioB. Teopema 15.03.2024  https://resh.edu.ru,https://uchi.ru
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIs1 TPEXTPAHHOTO YIJIa
DeMeHTHI cheprudecKoit
77 T€OMETPHUHU: T'€OAE3UNUECKHUE JINHUU hitps:iwww. yaklass.n,
PHI: Teon 19.03.2024  https://resh.edu.ru,https://uchi.ru
Ha 3emiie
73 KoHnTtponbnas padota "Y1l u
paccrosiHus" 19.03.2024
79 CucremaTuzanus 3HaHUN https://www.yaklass.ru,
"MHOTrOrpaHHUK M €ro 3JI€MEHTHI" 22.03.2024 | https://resh.edu.ru,https://uchi.ru
20 IIupamua. Bunasl nupamun. https://www.yaklass.ru,
[IpaBunpHas nupamua 02.04.2024  https://resh.edu.ru,https://uchi.ru
21 [Tpusma. [Ipsamast u HakIOHHAA https://www.yaklass.ru,
npusMsl. [IpaBunbHas npusma 02.04.2024  https://resh.edu.ru,https://uchi.ru
[Ipsamoii napauienenunes,
32 OSMOVEOIE AL https://www.yaklass.ru,
PAMOYT 05.04.2024  https://resh.edu.ru,https://uchi.ru
napajuiesenumnes, Kyo
23 BrlInykiibie MHOTOTpaHHHUKMU. https://www.yaklass.ru,
Teopema Ditnepa 09.04.2024  https://resh.edu.ru,https://uchi.ru
Brinykiibie MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBuibHbIe U hitps: . vaklass.,
P pa. =P 09.04.2024  https://resh.edu.ru,https://uchi.ru
MOJIYITPaBUJIbHBIE MHOTOI'PaHHUKHU
25 KontponbHas padota
"MHororpaHHuku" 12.04.2024
26 IToHsATHE BEKTOpPA HA IIJIOCKOCTH U https://www.yaklass.ru,
B IMPOCTPAHCTBE 16.04.2024  https://resh.edu.ru,https://uchi.ru
’7 CyMMa BEKTODOB https://www.yaklass.ru,
Y P 16.04.2024  https://resh.edu.ru,https://uchi.ru
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https://www.yaklass.ru,

88 P
A3HOCTD BEKTOPOR 19.04.2024 = https://resh.edu.ru.https://uchi.ru
89 IIpaBuno napannenenunena hitps://www.yaklass.ru,
p p A 23.04.2024 @ https://resh.edu.ru.https://uchi.ru
90 VYMHOKEHHE BEKTOPa Ha YHUCIIO hitps://www.yaklass.ru,
p 23.04.2024  https://resh.edu.ru,https://uchi.ru
Paznoxxenne BekTopa 1o 6azucy
91 TPEX BEKTOPOB, HE JIEKAIIINX B hitps://www.yaklass.ru,
p . PoB, = 26.04.2024  https://resh.edu.ru.https://uchi.ru
OJTHOH IUIOCKOCTH
92 CKaspHoOe IIPOU3BEIEHIE https://www.yaklass.ru,
p P s 30.04.2024 @ https://resh.edu.ru.https://uchi.ru
93 Brruncnenue yria Mexmay https://www.yaklass.ru,
BEKTOPAMU B IIPOCTPAHCTBE 30.04.2024  https://resh.edu.ru,https://uchi.ru
94 IIpocreiimue 3amauu ¢ BEKTOPaMU hitps://www.yaklass.ru,
p A p 03.05.2024 | https://resh.edu.ru.https://uchi.ru
95 IIpocreiimue 3aga4u ¢ BEKTOpaMH https://www.yaklass.ru,
p A p 07.05.2024 @ https://resh.edu.ru.https://uchi.ru
96 IIpocreiimue 3amauy ¢ BEKTOPaMU hitps://www.yaklass.ru,
p A p 07.05.2024 | https://resh.edu.ru.https://uchi.ru
97 ITpocreiimue 3amauy ¢ BEKTOPaMU hitps://www.yaklass.ru,
p A p 10.05.2024 = https://resh.edu.ru.https://uchi.ru
98 O000I11IeHNE U CUCTEMATU3ALUS https://www.yaklass.ru,
3HAHUH 14.05.2024 = https://resh.edu.ru.https://uchi.ru
99 O00011eHNEe U CUCTEMATU3ALMS https://www.yaklass.ru,
3HaHUHI 14.05.2024 @ https://resh.edu.ru.https://uchi.ru
100 Hrorosas xoHTpOIBHAS padoTa hitps://www.yaklass.ru,
p p 17.05.2024 = https://resh.edu.ru.https://uchi.ru
101 Hrorosast kKoHTpoJbHASA paboTa
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21.05.2024

102

O00011eHNEe U CUCTEMATU3ALMS
3HAHUU

21.05.2024

https://www.yaklass.ru,
https://resh.edu.ru.https://uchi.ru

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://www.yaklass.ru/
https://resh.edu.ru,https/uchi.ru

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 knaccwl/ byty3os B.®., [Ipacosnios B.B. nox penaxiueit

Canosauyero B.A., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemeHue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

YMK I'eometpusi. Atanacsa JI.C. U ap. (10-11) (bazoBsiit/YrimyOn€HHBII)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru, https://resh.edu.ru,https://uchi.ru



