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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M IPEIMETOB T'YMAaHUTAPHOTO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  THpH  U3YYCHUU
00y4aromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUM LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THUIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMATHKH.

[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 SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

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

(opMUpOBaHNE YMEHUS PAacllO3HABATh HAa YepTexkax, MOJAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUH PACCYKICHUN;

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



000CHOBaHMM MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpsiMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON padoueit
POrpPaMMBbI, pacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMU ¥ HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEACTABICHUI O0yYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN Ha YTIIyOIEHHOM YPOBHE TIO3BOJISICT:

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

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

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



COILEP KXAHUE OBYYEHUSA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKaroLIHecs,
napajulelibHble W CKpellMBaroluecss mnpsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: Napalie/IbHbIC
MPSIMBIE B POCTPAHCTBE, MAPALIEIbHOCTD TPEX MPSIMBIX, APAJUIETbHOCTD IPSMON
u 1iockocTu. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B nmapayieNbHOW MPOEKIMHU. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIY IPSMBIMU B MNPOCTpaHCTBE. [lapamienbHOCTh TIOCKOCTEN: MapaJUICIIbHbIC
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpajdap, NapajuleNenumnen,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE M IEPIEHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIAPHON IJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 110  IJIOCKOCTH,  MpoeKuus  GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKyISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
I0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yroJ, JUHEUHBIN YIoJl ABYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKu

Buapsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTb MPU3MBI.
[lapannenenunen, NpPsAMOYTOJbHBIA — HapaJUICNENUINE] W €ro  CBOMCTBA.
Kparyaliline mnyT¥ Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBenHass Tteopema Iludaropa. Ilupamuga: n-yronapHas mUpaMKIa,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
MPaBUILHOW nUpaMuabl. [IpaBuiabHBIE MHOTOTPAHHUKHU: NpPaBWIIbHAA NPU3Ma U
MpaBUWIbHAS MNHUPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPaMUla W MPABUIIbHBIN



TeTpa’ap, Kyo0. IlpencraBneHume O NpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAECKAdIP U UKOCAIP.

Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHaidH, YTJIbL.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIA/ b OCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON IPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MHUPAMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
MMAPAMUBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClloKeHUsI BEKTOpoB. CBOMCTBA YMHOKEHHSI BEKTOPa HA YHUCJIO.
[TonssTE KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOKECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HUUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-PKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

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

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
OpOBEAEHHOTO  HAOMIOACHMSA, UCCIENOBaHMs, OICHWBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

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

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh Ie(UIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC 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(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb IHNOACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHsI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yibTaTa pelleHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ysbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH 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
pelIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

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 OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C yIJaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpU3Ma,
nupamuja, NpsMOyroJibHBINA Mapauieaenunes, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHMS  JJiA
KJ1IaccuUKaIlnu;

CBOOOZHO  ONEpUPOBATH  IOHATUSIMH, CBSI3AHHBIMH C  CEUYEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSTD napasuieJIbHOe, LEHTPAIbHOE " OpPTOrOHAIBHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIIOJIHATH M300pakeHUus QUryp
Ha IIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOTPAaHHMKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

BBIUMCIIATh  IUIOIIAJM  IIOBEPXHOCTEHl  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMYT;

CBOOOJHO OMEPUPOBATH MOHATHAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
(burypsr;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemarb 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHUWA U
HaX0XJIEHUE T'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS H3BECTHBIE METO[BI
IPU PELIEHUU MaTEMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEHIlIMe MporpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, IPEOOpPa3OBbIBATh M HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

OPUMEHATHh TOJYYCHHbIE 3HAaHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
IpoLecce IOMCKAa PEUIEHUs] MaTeMaTH4ecKu  CcHOpMyIHMpOBaHHOU
po0JIeMbl, MOJEIUPOBATh pEAlbHbIE CUTyallUM Ha SI3bIKE I€OMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM TI'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

UMETh NPEICTABICHHS 00 OCHOBHBIX 3TallaX Pa3BUTHS FEOMETPUHU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeoMeTputo 23 1 https://resh.edu.ru
5 B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSAMBIX U o5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYTibl U paccTosTHUS 16
MHororpaHHuKH 7 1
BexkTops! B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://resh.edu.ru/

IHOYPOYHOE IIVNTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabnbie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
OcHoBHbIE NpaBujIa U300pakeHUs Ha
1 HCYHKE IJIOCKOCTH, MapauIeIbHBIX MPSIMBIX 1 https://resh.edu.ru
PHCYH - 11ap p https://uchebnik.mos.ru
(OTpe3KOoB), cepeIMHbI OTpE3Ka
[TonsiTus crepeoMeTpun: TOUKa, Mpsimas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHbBIE
2 npaBuiia M300paKCHUS HAa PUCYHKE 1 L
P p pHcyH https://uchebnik.mos.ru
IIJIOCKOCTH, MAapaJJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHs: nepecekarouyecs MmioCKOCTH,
3 MePECEKAIOIINECS TPSIMasi U TIOCKOCTb; 1 [t fivgs bl
P Hl P ’ https://uchebnik.mos.ru
MOJIYTIPOCTPAHCTBO
[TonsTUs: mepecekarouuecs MI0CKOCTH,
4 MePECEKAIOIINECS PSIMasi U TNIOCKOCTb; 1 [t fivgs bl
P Hl P ’ https://uchebnik.mos.ru
MOJIYTIPOCTPAHCTBO
MHoOrorpaHHuKH, H300paKeHHEe IPOCTEHIIINX
5 HDOCT aII){ CTBEHHBIX qmp P 1 https://resh.edu.ru
pocTh yp, https://uchebnik.mos.ru
HECYIIECTBYIOIUX 00BHEKTOB
MHoOrorpaHHUKH, H300paKeHHE IPOCTEHIINX
6 HDOCT aII){ CTBEHHBIX qmp P 1 https://resh.edu.ru
pocTh P, https://uchebnik.mos.ru
HECYIIECTBYIOINUX 00HEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBhIC 1 https://resh.edu.ru
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CIICACTBHUA U3 HUX

https://uchebnik.mos.ru

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

https://resh.edu.ru

8 ;
CIICJICTBUS U3 HUX https://uchebnik.mos.ru
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
9 cienctus n3 HuX. CriocoObl 3a1aHus https://resh.edu.ru
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. https://uchebnik.mos.ru
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH
N3o0pakeHue ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.
10 I/II;o6 a’ . ep . ei . op . pebp https://resh.edu.ru
KEHUE T1 YEHUS TIOJTYyUCHHBIX .
p . p yi https://uchebnik.mos.ru
riockocTeil. PackpamBanue mocTpoeHHBIX
CeueHUi pa3HbIMU [[BETAMU
N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.
1 I/II;o6 a’ . ep . ei . op . pebp https://resh.edu.ru
KEHUE T1 YEHUS TIOJTYyYCHHBIX .
p . p yi https://uchebnik.mos.ru
iockocTeil. PackpamBanue mocTpoeHHBIX
CeueHUM pa3HbIMU I[BETAMU
N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.
12 I/II;o6 a’ . ep . ei . op . pebp https://resh.edu.ru
KEHUE T1 YEHUS TIOJTYyUCHHBIX .
p . p yi https://uchebnik.mos.ru
iockocTeil. PackpamBanue mocTpoeHHBIX
ceueHuu Pa3sHbBIMH IBETAMU
N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.
13 I/II;o6 a’ . ep . ei . op . pebp https://resh.edu.ru
KEHUE T1 YEHUS TIOJTYyYCHHBIX .
p . p yi https://uchebnik.mos.ru
iockocTeil. PackpamBanue mocTpoeHHBIX
ceueHuu Pa3HbBIMH IBETAMU
. https://resh.edu.ru
14 Merton cnenoB uisi TOCTPOCHUS CEUYEHHI

https://uchebnik.mos.ru



https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/

Meton cienoB Uil IOCTPOEHUS CEUEHUH.

https://resh.edu.ru

15 CgoiicTBa rulepecequI/H/I MIPSIMBIX U https://uchebnik.mos. ru
MJI0CKOCTEN
MeTOI[ CJICAOB AJIA IIOCTPOCHUA CCUCHUIA.
16 CBoiicTBa nepeceueHmi II)IpHMHX U https://resh.edy.ru
. https://uchebnik.mos.ru
IJI0CKOCTEN
[TocTpoenue ceuenunii B mupamuae, Kyoe mo
17 TpéM TOouKaM Ha péopax. Co3nanue https://resh.edy.ru
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB https://uchebnik.mos.ru
IIOCTPOEHHUS
[TocTpoenue ceuenuii B mupamuae, Kyoe mo
18 TpéM Toukam Ha péopax. Co3nanue https://resh.edu.ru
BBIHOCHBIX YEPTEKEU U 3alHUCh L1aroB https://uchebnik.mos.ru
IIOCTPOEHHUS
[TocTpoenue ceuenunii B mupamuae, Kyoe mo
19 TpéM Toukam Ha péopax. Co3nanue https://resh.edu.ru
BBIHOCHBIX YEPTEKEHN U 3alUCh 11aroB https://uchebnik.mos.ru
IIOCTPOEHHUS
[TocTpoenue ceuenunii B mupamue, Kyoe mo
20 TpéM Toukam Ha péopax. Co3nanue https://resh.edu.ru
BBIHOCHBIX YEPTEKEHN U 3aMUCh 11aroB https://uchebnik.mos.ru
IIOCTPOEHHUS
[ToBTOpenue mnanumerpun: Teopema o
21 MPOITOPIIMOHAIBHBIX 0Tpe3kax. [Tomooue https://resh.edy.ru
https://uchebnik.mos.ru
TPEYroJIbHUKOB
[ToBTOpenue nnanumerpun: Teopema
99 Menenas. Pacuersl B ceUeHUsAX HA https://resh.edu.ru

BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

https://uchebnik.mos.ru
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KonTpomnbHas pabota "AKCHOMBI

https://resh.edu.ru

23 .
crepeomerpun. Ceuenus" https://uchebnik.mos.ru
B3anMHOe pacnonoxeHue npsmbIX B
24 npocTpancTBe. CKpelMBaIOLIUECs MPSMBIE. https://resh.edu.ru
[Ipu3HaKy CKpEIMBAIOIIUXCS MTPSMBIX. https://uchebnik.mos.ru
HapaJIJIeJIBHHe MpsIMBIC B IPOCTPAHCTBC
Teopema 0 CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
o5 JAHHOM MPSIMOM, MTPOXOAILEH Yepe3 TOUKY https://resh.edu.ru
IIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU https://uchebnik.mos.ru
npsMoi. JlemMma o nepecedeHun
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO
[TapannensHOCTH Tpex NpsMbIX. Teopema o
26 ,5 DAL pex 1ip Teo ep 40 https://resh.edu.ru
TPEX II JICJIBHBIX IIPSAMBIX. M .
p P p p https://uchebnik.mos.ru
CKpCHIMBAIOIHNXCA NPAMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
97 CBOMCTBA MapajuIeIbHOTO MPOESKTUPOBAHUS. https://resh.edu.ru
N300pakenue pasHbIx Guryp B https://uchebnik.mos.ru
NapajuIeIbHON IIPOEKIIUU
[lenTpanbHas npoekus. Yo ¢
28 COHAIDABILE CTODOHAMIL VIO Me https://resh.edu.ru
HaIlpaBJIECHHBIMU CTOPOHAMU. YTOI MEX ;
P P Y https://uchebnik.mos.ru
MMpsAMBbIMHA
3ajaun Ha JOKA3aTeIbCTBO U UCCIIEIOBAHME,
https://resh.edu.ru
29 CBSI3aHHBIE C PACITOJIOKEHUEM TIPSMBIX B ;
https://uchebnik.mos.ru
MIPOCTPAHCTBE
IlonsATHA: MapauIeIbHOCTD IPAMON U
30 IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax https://resh.edu.ru

MapajuIeNbHOCTH MPSIMON U TIOCKOCTH.
CgoiicTBa mapajuieIbHOCTH IPSIMOU U

https://uchebnik.mos.ru
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IIJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYUCJICHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C

https://resh.edu.ru

31 . .
[1apajIeIbHOCTBIO IIPSAMBIX U IIJIOCKOCTEN B https://uchebnik.mos.ru
IIPOCTPAHCTBE
ITocTpoeHne ceueHns, MPOXOJALIETO Yepes3

32 JAHHYIO TIPSIMYIO Ha YEPTEXKE U https://resh.edu.ru
[apaJuIeIbHOTO APYrou npsMon. Pacyér https://uchebnik.mos.ru
OTHOIIEHUI
[TapannenpHas NpoeKLIUs, IPUMEHEHUE IS

33 MTOCTPOCHHUSI CEUCHU Ky0a u https://resh.edu.ru
napaenenunena. CBoucTBa https://uchebnik.mos.ru
napajuleJenunea u Ipyu3Mbl

34 [TapannensHble mockocTH. [Ipu3Haku https://resh.edu.ru
MapajuIeIbHOCTH JIBYX IUIOCKOCTEN https://uchebnik.mos.ru
Teopema o0 napajieIbHOCTH U

35 €MHCTBEHHOCTH INIOCKOCTH, IPOXOISAILEH https://resh.edu.ru
yepe3 TOUKY, He MPUHAIJICKAILYIO JTaHHON https://uchebnik.mos.ru
IJIOCKOCTH U CIIEICTBUA U3 HEE
CaolicTBa napamienbHbIX MIIOCKOCTEN: O

36 [IapaJUIETIbHOCTH IPSIMBIX IIEPECCUCHUS IIPU https://resh.edu.ru
[IEPECEUCHUU ABYX MapalIe/IbHbIX https://uchebnik.mos.ru
IJTIOCKOCTEMN TpeThen
CBoiicTBa mapaienbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,

37 BaII()HIOHéHHBII)X MEXTY HapaIJ)IJIeJIBHHMI/I https://resh.edu.ru

IJIOCKOCTAMU, O IICPECCUCHUN HpﬁIMOfI C
ABYM: ITapaJlJICIbHBIMUA IIJIOCKOCTAMUA

https://uchebnik.mos.ru
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[ToBTropenue: Teopema [Tugaropa Ha

https://resh.edu.ru

38 IIJIOCKOCTH https://uchebnik.mos.ru

39 IToBTOpEHME: TPUTOHOMETPHUS https://resh.edu.ru
[PSAMOYTOJIBHOTO TPEYTrOJIbHUKA https://uchebnik.mos.ru

40 CRoiicTBa Ky0a U IPSIMOYTOJTBHOTO https://resh.edu.ru
napasuiesnenumnena https://uchebnik.mos.ru

a1 Brruucnienue JuiH OTpe3KOB B KyOe U https://resh.edu.ru
MPSAMOYTOJIbHOM TapajuiesIenune1e https://uchebnik.mos.ru
IlepneHIUKYISIPHOCTE OPSIMOU U IIIOCKOCTH.

42 HpEIBHaK ne}I])neI:mHKynﬂiHOCTH PSIMOiL 1 https://resh.edy.ru

https://uchebnik.mos.ru

IJIOCKOCTH
[lepneHUKyISpPHOCTD MPSMOM U IIIOCKOCTH.

43 HpEISHaK ne}I])neII){z[HKynﬂI;Hocm PSIMOU 1 https://resh.edy.ru

https://uchebnik.mos.ru

IJIOCKOCTH
Teopema 0 CylIeCTBOBaHUHU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH https://resh.edu.ru
yepe3 TOUKY MPOCTPaHCTBA U https://uchebnik.mos.ru
MEPIEHIUKYISIPHON K INIOCKOCTH

45 I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM https://resh.edu.ru
MPsIMBIE B MHOTOI'PAaHHHUKAX https://uchebnik.mos.ru

16 I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM https://resh.edu.ru
IpsIMBIE B MHOI'OTPaHHUKAX https://uchebnik.mos.ru

47 [Tepnenaukynsip u HakinoHHas. [loctpoenue https://resh.edu.ru
MEPIEHANKYIISIPA U3 TOUKHU Ha MPAMYIO https://uchebnik.mos.ru

48 Ilepnennukynsap u HaknoHHas. [loctpoenue https://resh.edu.ru
MEPIEHANKYISPA U3 TOUKHU Ha MPAMYIO https://uchebnik.mos.ru

49 Teopema o Tpéx nepneHANKyIsapax (mpsmas https://resh.edu.ru

u oOpaTHast)

https://uchebnik.mos.ru
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Teopema o Tpéx nepneHAuKyIspax (mpsamas

https://resh.edu.ru

50 ;
u oOparHasi) https://uchebnik.mos.ru
51 Yroa Mexay CKpeuBarOIUMHUCS TPSIMBIMU ttps://resh.edu.u
Ay cipett - p https://uchebnik.mos.ru
59 [Touck neprneHANKYISIPHBIX NPSIMBIX C https://resh.edu.ru
MOMOUIBIO IEPIIEHIUKYJISIPHBIX TIIOCKOCTEH https://uchebnik.mos.ru
53 OpTOoroHaJibHOE MMPOCKTUPOBAHUE ttps://resh.edu.u
P P P https://uchebnik.mos.ru
[TocTpoenue ceueHuii Kyoa, mpuU3MEI,
54 1 aBIEHbHOﬁ nupamMu BIyC HONFO 13%) htips.//resh.edu.ru
P Up A = https://uchebnik.mos.ru
OpPTOTOHAJIBLHON MPOEKIINU
[TocTpoenue ceuenunii kyoa, MpU3MBI,
55 MPaBUIILHON TUPAMHUJIBI C TTIOMOIIBIO https://resh.edu.u
P Up A Hl https://uchebnik.mos.ru
OpPTOTOHAJIBLHON MPOEKIINU
CumMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO
56 mockocTH. [lmockocT cuMmMeTpuii B https://resh.edu.u
’ P https://uchebnik.mos.ru
MHOTOTpaHHUKAX
57 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U https://resh.edu.ru
IIOCKOCTH KAaK CJIEACTBUE CUMMETPUHU https://uchebnik.mos.ru
58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér https://resh.edu.ru
pacCTOAHUM OT TOYKHU 10 MIIOCKOCTH https://uchebnik.mos.ru
59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér https://resh.edu.ru
pacCTOSAHUM OT TOYKH J0 MIIOCKOCTH https://uchebnik.mos.ru
CHOCO6BI OIIYCTUTH NNEPICHAUKYIIAPHBI:
60 CUMMETPHUS Z BUT TO‘IiI/I o nayanﬁenbﬂoﬁ htips.//resh.edu.ru
up > A P https://uchebnik.mos.ru
npsiMoi
61 CrBur 1o HenapaJIeIbHOU MPSAMOH, https://resh.edu.ru

U3MEHEHUE PACCTOSHUN

https://uchebnik.mos.ru
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KonrtponsHas padora "B3anmuoe

https://resh.edu.ru

62 aCTOJIOKEHUE MPSAMBIX U TUIOCKOCTEH B .

P P https://uchebnik.mos.ru
npoctpaHcTae"
IToBTOpEHME: Yroy MeXAy NPSMBIMU Ha

63 IIJIOCKOCTH, TPUTOHOMETPHS B https://resh.edu.ru
[IPOU3BOJIBHOM TPEYTrOJIbHUKE, TEOpEMa https://uchebnik.mos.ru
KOCHHYCOB
[ToBTOpEHME: YyTOI MEKT

64 CKpe iBa}o imcsl 1| SIIZIBIMI/I B hitps://resh.edu.ru

pett H p https://uchebnik.mos.ru
MIPOCTPAHCTBE

65 ['eomeTpuueckne MeTO bl BEIYMCIIEHUS yIJia https://resh.edu.ru
MEXKy IPSMBIMH B MHOT'OTPaHHUKaX https://uchebnik.mos.ru

66 JByrpanHbiii yroj. CBONCTBO JTUHEMHBIX https://resh.edu.ru
YIJIOB IBYTPAHHOTO yTiia https://uchebnik.mos.ru

67 IlepnenaukynspHele miockoctu. CBoiicTBa https://resh.edu.ru
B3aMMHO IEPIECHANKYJIPHBIX INIOCKOCTEN https://uchebnik.mos.ru
[Ipu3Hak nepneHIuKYyISIPHOCTH TIIOCKOCTEN;

68 TeopeMa O MPSMON MepeceyeHus IByX https://resh.edu.ru
IIJIOCKOCTEM MEPIIEHAUKYIIIPHBIX TPEThEN https://uchebnik.mos.ru
MIJIOCKOCTH
[IpsaMoyTronbHBIN NapajlIeaenuIen; Kyo;

69 I/IapMe e}l;rm CBOI\/'ICTBI;. psMO OJ'II)HOZO [t fivgs bl

P ’ pAMOYT https://uchebnik.mos.ru
napajuienenunena

20 TeopemMa o0 guaroHaiu IpPsIMOYTOJILHOTO https://resh.edu.ru
napajieienuIena u cleICTBUE U3 Heé https://uchebnik.mos.ru
CrepeomeTpuuecke U NpUKIaJIHbIE 33]1a4H,

P P P https://resh.edu.ru

71 CBSA3aHHBIC CO B3aUMHBIM PACIIOJIOKEHUEM

MpsMBIX U IJIIOCKOCTH

https://uchebnik.mos.ru
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IToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,

https://resh.edu.ru

72 napajuieNibHbIe MIOCKOCTH B CTaHIaPTHBIX .
P Hap https://uchebnik.mos.ru
MHOTOTpaHHUKAX
[Tapa mapannenpHbIX IJIOCKOCTEN Ha
73 CKPEILLIMBAOIINXCS MPSAMBIX, PACCTOSIHUAE https://resh.edu.ru
MEXAY CKPEIIUBAIOIIUMUCS IPSIMBIMU B https://uchebnik.mos.ru
MIPOCTHIX CUTYAIUAX
74 PaccrosiHue OoT TOUKH JIO MIOCKOCTH, https://resh.edu.ru
paccTosiHue OT MPSIMOM 10 MJIOCKOCTH https://uchebnik.mos.ru
Brrunciienne paccToSHUI MEXTY
75 CKPEIIHBAIOIIUMHUCS TPSIMBIMU C TOMOII[BFO [t fivgs bl
pett Hl § p Hl https://uchebnik.mos.ru
MEPIEeHIUKYISPHOM MII0OCKOCTH
TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
76 TpexrpaHHbIX yrioB. Teopema ITudaropa, https://resh.edu.ru
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIS https://uchebnik.mos.ru
TPEXTPAHHOIO yTIIa
77 DNeMeHTHI CPepUIECKO TeOMEeTPHH: https://resh.edu.ru
reoJIe3NYECKUe JIMHUN Ha 3eMiie https://uchebnik.mos.ru
https://resh.edu.ru
78 KonTponbnas padora "Yrisl u paccrosHus" .
p p P https://uchebnik.mos.ru
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U https://resh.edu.ru
€ro AJIEMEHTHI" https://uchebnik.mos.ru
80 IIupamupa. Buael nupamun. I[IpaBunsHas https://resh.edu.ru
nupamuaa https://uchebnik.mos.ru
81 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI. https://resh.edu.ru
IIpaBunbHas npusma https://uchebnik.mos.ru
82 [Ipamoit napamienenunen, TpSIMOYTOJIbHbBIN https://resh.edu.ru

napajuiesenumnes], Kyo

https://uchebnik.mos.ru
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Beintykiieie MHOrorpanHuku. Teopema

https://resh.edu.ru

83 Ditnepa https://uchebnik.mos.ru
Brimykiabsle MHOrorpanHuku. Teopema
84 Qﬁng;a. HpaBI/IJIbHII:Ie U nonynpaI;HnLHLIe httpsE//resh.edy.ru
https://uchebnik.mos.ru
MHOT'OrpaHHUKHA
85 KontponsHas pabora "MHOrorpaHHUKHT" :::zzixzishhe'gi:ﬁrlilos.ru
86 ITonsiTHE BEKTOpA Ha IIJIOCKOCTH U B https://resh.edy.ru
MPOCTPAHCTBE https://uchebnik.mos.ru
87 CyMMa BeKTOpOB httpsi//resh.edy.ru
https://uchebnik.mos.ru
88 Pa3zHocTh BekTOpOB https://resh.edy.ru
https://uchebnik.mos.ru
89 [TpaBusio mapamienenumnesa httpsE//resh.edy.ru
https://uchebnik.mos.ru
90 YMHOXEHHE BEKTOpa Ha YHUCIIO https://resh.edy.ru
https://uchebnik.mos.ru
01 Paznosxenue BekTopa 1o 6a3ucy Tpéx https://resh.edy.ru
BEKTOPOB, HE JIeKAIIUX B OJHOM MIIOCKOCTH https://uchebnik.mos.ru
92 CkaJiipHOE TTPOU3BEICHUE httpsi//resh.edy.ru
https://uchebnik.mos.ru
93 Brruncnenue yria Mexay BEKTOpaMU B https://resh.edu.ru
MIPOCTPAHCTBE https://uchebnik.mos.ru
94 [Tpocreiimme 3am1aun ¢ BEKTOpaMH httpsE//resh.edy.ru
https://uchebnik.mos.ru
95 [Tpocreiime 3a1aun ¢ BEKTOPaAMH https://resh.edy.ru
https://uchebnik.mos.ru
96 [Tpocreiimme 3amaun ¢ BEKTOpaMH https. /resh.eou.

https://uchebnik.mos.ru
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https://resh.edu.ru

97 Ipocreiiime 3axa4u ¢ BEKTOpamu 1 https://uchebnik.mos.ru

98 O0001IeHre ¥ cucTEMATH3alMs 3HAHUH 1 E::gzx;ishhégi?;;%_ru

99 O06o001IeHre U CUCTEMaTU3aIks 3HAHUH 1 :::zzix[,ishhggi?ﬁos_ru

100 HWtorosas KOHTPOJIbHAsA paboTa 1 E::gi;;;;ishhégi?;;os,ru

101 HWtorosas KOHTPOJIbHAsA paboTa 1 E::gz;xishhégi?;;ms,ru

102 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 1 E::zzix[,ishhégg?gaos_ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. ['eometpus, 11 kinace/ Mepsnsak A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mox penakuueit [logonbckoro B.E., O0miectBo ¢
OTPaHUYEHHOM OTBETCTBEHHOCTHIO M3naTenbckuil nentp « BEHTAHA-

['PA®D»; Axunonepuoe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Mertoanueckue pekoMmeHaanuu Kk yaeonuky A.I'. Mep3ansika, [[.A.
Homuposckoro, B.b. ITonskoBa. Matemartuka. Anrebpa u Havasa
MaTemMaTHueckoro aHanusa. ['eomerpus, 10-11 knacc. YrnyOneHHbINH ypOBEHb.

- Mocksa, «IIpocsenienue», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1) https://resh.edu.ru

2) https://uchebnik.mos.ru



