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HOACHUTEJIBHAA 3AIIMCKA

'eomeTpus sBiseTcs OAHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHETO
o0miero o0pa3zoBaHus, TaKk Kak 00ECIEUYNBAET BO3MOKHOCTD U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH W TMPEIMETOB T'YMaHHUTAapPHOTO IIMKIIA.
[Tockonpky  JOruueckoe  MbIIUIEHHE,  (OpMHUpPyeMOe TOpU  H3YYEHHUHU
00y4aroIUMuUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPXKICHUN MPU PEIICHUH T€OMETPUUYCCKUX
3aJa4, yMEHHE BBIABUTaTb W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIBb3YIOTCSl MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTU
¢uznyeckux 3aaay.

Ilenb ocBOeHUs mporpamMmsbl yueOHOro Kypca «l'eomerpusi» Ha yriayOnéHHOM
YpOBHE — pa3BUTHE WHIUBUAYaJbHBIX CIOCOOHOCTEW OOy4aroummxcs MpH
U3y4YEeHUU TE€OMETPHH, KaK COCTaBISIONICH mpeamMeTHoN oOnactu «MaTtemartuka u
uHpopMaTHKa»  dYepe3  o0ecrnedyeHWe  BO3MOXKHOCTH  MPUOOPETEHUS |
UCIIOJIb30BaHUsl Oosiee TNIyOOKUX TIE€OMETPUYECKMX 3HAaHUW U JEHCTBUH,
CHeU(PUIHBIX TEOMETPUU, U HEOOXOIUMBIX JJISl YCIENTHOTO MPO(EeCCHOHATHFHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTUKH.

[IpuoputeTHBIME 3a7jayaMy Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
pacIIMPSIIOUIMMU U YCUJIMBAIOLIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacliipeHHe MPeACTaBIECHUSI O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYphl U
(dbopMupOBaHUE OCO3HAHUS B3AUMOCBSI3H TEOMETPHH C OKPYKAIOIINM MUPOM;

dopMupoBaHre TMpEACTaBICHHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BRXHEHUIINX MaTeMaTHYECKHX MOJIENIX, TO3BOJSIONIUX OMHCHIBATh M H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TIOHATUIHHOTO ammapaTta 1o pa3aeny
«CtepeomeTpus» yueOHOro Kypca FeOMETpHH;

(¢opMupoBaHHe  yMEHHUS  BJAQJETh  OCHOBHBIMM  MOHATUSMH O
NPOCTPAHCTBEHHBIX (UTYpaX U HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE UX MPHUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbl M HAXOIUTH
HECTaHJIAPTHBIE CTIOCOOBI PEIICHUS 3a1a4;

(opMupoBaHUE YMEHHUS paclio3HaBaTh HA YEpTEXKaxX, MOACIAX U B pealbHOM
MHUpPE MHOIOTPAaHHHMKM M Tejla BpALLEHUS, KOHCTPYHUPOBAaTb I'€OMETPUUECKHE
MOJIeIH;

dopMupoBaHrne MOHMMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHil, (pOpMHUpPOBAHUE MOHWMAHHUS POJIU AKCMOMATHKH MpU
IIPOBEJICHUHU PACCYKICHUN;

(opMupoBaHUE YMEHHS BIaJE€Th METOJAMHU J0Ka3aTeJIbCTB U aAJITOPUTMOB
pELIEeHUs], YMEHUS UX NPUMEHSThb, NMPOBOJUTH JI0KA3aTEIbHBIE PACCYKJEHUS B
XOJI€ peUIeHHs CTEPEOMETPUUECKHX 3aJ1a4 U 33]1a4 C MPAKTUIECKUM COJEPKaHUEM,
dbopMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH TOKA3aTelIbCTB IMPH



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBEJICHUN
JNEAYKTUBHBIX PacCy KJICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEIUIEKTYalbHbIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYaronuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIILJICHUS, UHTEPEca K U3yUCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYyHKIMOHAIBHOW TPAMOTHOCTH, PEICBAHTHOU T'€OMETPHUU:
YMEHUSI PACIO3HABATH TMPOSBICHUS TEOMETPUUYCCKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAbHBIX JKU3HEHHBIX CUTYAUSAX U MPU U3YUYECHUHU APYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUSA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIIPETALUU MOTYYSHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEpKATEIBHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomeTpusi» B
10 kmacca sBiswoTcs:  «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBEM,
«MHOrorpaHHuKm».

CdopmymupoBannoe Bo PI'OC COO tpebGoBaHME «yMETh ONEPHPOBATH
MOHATUSIMI», PEJICBAHTHBIMHA T€OMETPUHU Ha yriIyOJIEHHOM ypoBHE 00yueHus B 10
KJIacca, OTHOCHUTCS KO BCEM COJEP)KAaTEeNbHbIM JHMHUSM Yy4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUYECKUX yMEHUM  paclpeiensercs He TOJbKO MO
coJiepKaTeNIbHBIM JTMHUSAM, HO U 10 rogaMm o0yuenusi. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHsI DenepanbHON pabouei
POrpaMMBbI, paclpeeIEHHBIM MO0 TojaaM OOyYeHHS, CTPYKTYpPHPOBAHO TaKUM
00pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiayiucb ~ HEOJHOKpPATHO. OTO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMU U HABBIKAMH MOCJIEIOBATEILHO U OCTYNATENbHO, C
coOJI0/IeHeM TPUHIIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0y4YarOIINXCs, PACIIUPSS U yriyOmsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K U3y4eHHUIO TEOMETPUU Ha YIIIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath ycioBus i auddepeHnuanuu  00ydeHUs, MOCTPOEHUs
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHeYuTh YIITyOnEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJIsIoNIEH yueOHOro nmpenaMera «MaremaTiukay;

MOATOTOBUTHh OOYYalOIIUXCA K MPOAOJDKEHUIO H3YyUYECHHS MAaTeMaTHUKH C
yu€ToM BbIOOpa Oyayiei mpodeccun, odbecrednBasi MPEEeMCTBEHHOCTb MEXKIY
001KM 1 npohecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOoro Kkypca «I'eomeTpusi» Ha yriyOJEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYUEHUA
10 KUIACC

IIpsimble ¥ JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  NOHATHSA  crepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpancTBO. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NOpsIMBIX B IIPOCTPAHCTBE: NEPECEKANOLIUECS,
napajuleJibHble W CKpelluBarolmuecss npsmble. [Ipu3Hakum ckpelmuBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MapaJuIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NaPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSAMOU
u 1iockocTH. [lapannenbHoe W IEHTpalbHOE HPOEKTUPOBAHME, H300pa)KeHHUE
¢uryp. OcCHOBHbIE CBOMCTBAa NapajlieIbHOr0 MNpoekTupoBaHus. HM3o0paxkenue
¢Guryp B mapaysiesbHOW MPOEKIHMH. YTJbl C COHANPABICHHBIMA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IPOCTpAHCTBE. llapajuienbHOCTD MIIOCKOCTEN: NapasulesIbHbIE
IJIOCKOCTH, CBOWCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
IPOCTPAHCTBEHHbIE (UIYypbl Ha IUIOCKOCTH: TETpas’Ap, MapaljiesIenuIe],
MOCTPOECHUE CEUYCHUN.

[leprieHAMKYNAPHOCTh NPSMOM U INIOCKOCTH: MEPIEHAUKYIISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIC MAPAJLICIBHBIE M IEPIECHAMKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHCHAUKYIAPHOCTH MPSAMOM U IUIOCKOCTH, TeopemMa O MpAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT OpsIMOM N0  IUIOCKOCTH,  HpoeKuuss  (Urypel Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
I10CKOCTEN. Teopema 0 TpEX NepHneHAUKYJIIApax.

Yribel B NPOCTPAHCTBE: YroJl MEXAY MPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JIMHEWHBIN yroJl ABYI'PAHHOIO yria. TpEéXrpaHHbId U MHOTOIPAHHBIEC YIJIBL.
CBoOlCTBa IUIOCKMX YTJIOB MHOrOrpaHHoro yria. CBOWCTBa INIOCKMX H
JBYI'PAHHBIX YTJIOB TPEXIPAHHOIO yrija. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKu

Buapsl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPU3Mbl, OOKOBas M MOJIHAS OBEPXHOCTh MPHU3MBI.
[Tapayenenunen, NPAMOYTOJbHBIM — MHapajulesienNuIie]] YW €ro  CBOMCTBA.
Kparyaiiune IyTM Ha NIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass Teopema Iludaropa. I[lupammpa: n-yronbHas nupamuza,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHEl
IIPaBWJIBHOW nupamusl. [IpaBuiapHbIe MHOTOTPAaHHUKH: IIPaBUJIbHAS IIPU3Ma U



IIpaBWIbHAs NUpamMuAa, NPaBWIbHAs TPEyrojbHas IUpamMuga M IPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIbHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JOAECKadIP U UKOCABP.

Bbluucienye 3J1€MEHTOB MHOIOTPAaHHUKOB: pEOpa, JAMArOHaIH, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW IOBEPXHOCTU MPSAMON NPHU3MBI,
IIOMAJh OCHOBAaHWM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPHU3MBIL.
[Tnomane OOKOBONH MOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MUPAMUJIBL,
TEOpeMa O IUIOLIAHA YCEUEHHON TUPaMU/BI.

CumMmeTpuss B IPOCTPAHCTBE. ODJIEMEHTBI CUMMETPUM  IPABHIBHBIX
MHOTI'OTpaHHUKOB. CHUMMETpHUsT B IPAaBUIBHOM MHOTOTPAHHHMKE: CUMMETPUS
napajuleJieiunea, CUMMETPHUS IPABWIBHBIX NIPU3M, CHUMMETPHs IPAaBHIBHOU
IIAPAMHUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W MPOTHUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPaMU: CIIOKEHHE
Y BBIYATAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUs! BEKTOpoB. CBOKCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[lIonsiTne KOMIUTaHapHbBIE BEKTOPHI. [IpHM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3IOKEHUU BEKTOpA IO TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEX]y KOOpAMHATAMU BEKTOpa U
KOOpJIMHAaTaMU TOYEK. YToia Mexay BekTopamH. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ZUIIUU 00YUYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUUMCKOTO  O0OIecTBa,  MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHWUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaKJaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHeE
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C WX
GYHKIUSMHU U HA3HAYCHHUEM;

2) naTpMOTHYECKOe BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MIPOLIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHUKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUICKONW MAaTEMAaTHYECKOM MIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JPYruxX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCHMCKOTO Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHUKECHUN HAyKH U JACATEIIBHOCTBIO YUYE€HOrO, OCO3HAaHHUE
JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMUHUBOTO Oy AyIIETO;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIIEHWE K MUPY, BKJIIOYAs 3CTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTD
K MAaT€MaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHATh MaTeMaTUYECKHEe 3HaHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3I0pPOBbIO (3A0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3AHITUU U
OTJIbIXa, peryisipHas (Gpu3nvecKas aKTUBHOCTH), (M3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOM IESITENBHOCTBIO;

6) TpynoBoe BocniuTaHMeE:

TOTOBHOCTh K TpyHdy, OCO3HAaHHE IIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paziuuHbiM  chepaM  NMpodECCHOHANIBHOM  ACSATEIBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymelr mpodeccnrt © pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M



caM00Opa30BaHUIO HAa TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUYECKUX 33]1a4 MAaTEMaTHUYE€CKOM HApaBI€HHOCTH;

7) 3K0JIOTHYeCcKOoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSHUE MPUPOJAHON U COLMAIBHOM
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHMM [UIs peuieHus 3agady B 00JiacTu
OKpY>Kalolllel Cpejbl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKM HX BO3MOXHBIX
MOCJIEICTBUM ISl OKpPY>KaroUIei cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH W  OONIECTBEHHOW  MPAKTHKH, TMOHUMAaHHE
MaTEMaTUYECKOM HayKu Kak cdepbl 4YeTOBEYECKOH JesTENbHOCTH, ITaloB €€
pa3BUTUSIT W 3HAYUMOCTH ISl Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUDa,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eficTBUA:

BBISIBILITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MeXAy MOHATHAMH, (OPMYJIHPOBATH
olpeziesieHus MOHATUH, YCTaHABIMBATh CYIECTBEHHBIA MpPU3HAK KiIaccU]UKaIH,
OCHOBaHUS J1J1s1 0000IIEHNS U CPABHEHUSI, KpUTEPUU IIPOBOIUMOIO aHAIIN3A;

BOCHPUHUMATh,  (OpMyJIUMpoBaTh U  NPEeOOpPa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILIKE, YCIOBHBIE;

BBISBJIITh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUMS
B (hakTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPXKACHUAX, NpeularaTb KPUTEpUU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3aKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE€ M OT MPOTHUBHOI0), BBICTpauBaTh apryMEHTALINIO, IPUBOANUTD IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYJACHUS U BHIBOJIbI;

BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peIlEeHUs, BbIOMpaTh Haubosee MNOAXOAAIMH C  Y4YETOM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKye qeHCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKUA HWHCTPYMEHT IO3HAHMS,
dbopMyaupoBaTh  BONPOCH,  (UKCHpPYIOLUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUpPOBATh TMIIOTE3Y, apryMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSAMH, IIPOLIECCaMH;

CaMOCTOATENbHO (OPMYIMPOBATh OOOOIICHUS M BBIBOJABI MO pe3yJjbTaTaM
IPOBENEHHOTO  HAOJIOJEHUS, HUCCIEJIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbIIBUTATh
IPEATOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c undopmanmei:

BBISIBIISIT A€UIIMTH UHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsl PELICHUS 3a]a4H;

BbIOMpaTh UH()OPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMAIMIO PA3IWYHBIX BHJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh HH(POPMAIIMIO, MPEJICTABIATh €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATh TpauyuecKy;

OLICHUBATh HaAEXKHOCTh uHbOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBHS

OO0menue:

BOCIIPHHUMATh U (DOPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUHU C YCIOBUSMH U
HEeasIMA OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOUYKY 3pPCHHS B
YCTHBIX M TMHUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHHUs 3ajayH,
KOMMEHTHUPOBATH MOTYUYECHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJieMbl, pemIaeMoi 3aja4yu, BBICKA3bIBaTh HJEW, HAIleJIEHHbIE Ha IIOMCK
pelIeHusi, COMOCTABJISTh CBOM CYXKIEHUSI C CYXACHUSMHU JPYTHMX YYaACTHUKOB
nuanora, oOHapyXUBaTh pas3linuvMe M CXOJACTBO IMO3HIMH, B KOPPEKTHOU (dopme
(bopMyIMpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJICTABIATh PE3YJIbTAThl PEIICHUS 3a/a4M, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
MIPOCKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMarT BBICTYIUICHUS € Y4€TOM 3ajaad
Mpe3eHTAIMK U 0OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(GOPMALIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

BJIAJ€Th HABBIKAMM  [IO3HABATEJIIbHOM  pedieKcur Kak  OCO3HaHUSA
COBEPILAEMBIX JACHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
CcrocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca M pe3ysibTaTa perIeHHs
MaTeMaTU4eCKOM 3a/1a4H;

IpEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTHXKEHUS WIIM HEIOCTHKEHUS PE3yJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATENIbHOCTD:

NOHUMAaTh U HCIOJIb30BATH MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJBHON
paboThl TpM pelleHMH Y4eOHbIX 3ajJad, NPUHUMATH I€Jb COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisTh
BUJBI palOT, JOroBapuBaThCs, OOCYXJAaThb NPOLECC U pe3yiabTaT pabOThI,
000011aTh MHCHHS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B T'PYMIOBEIX (hopmax paboThl (0OCYyKIaeHUsI, OOMEH MHEHUH,
«MO3rOBbI€ WITYPMb» M HWHBIE), BBINOJHATH CBOK YacTh paboOTbl U
KOOPJIMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMHM YIEHaMH KOMAaH]Ibl, OLIEHUBATH
KayeCcTBO CBOEro BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM, C(HOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEJMETHBIE PE3YJIbBTATBI

K konity 10 kiacca oOy4Jaromuiicst HQy4uTCsi:

e CBOOOJHO ONEpUPOBaTh OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUU TPHU
pelIeHny 3a7a4 v MPOBEICHUN MAaTEMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUU U CJIECACTBUSI U3 HUX NPU PEIICHUU
reOMETPUYECKHX 3a/1ady;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yrjamMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY NPSIMON U
IJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMuaa, NpsIMOYTOJIbHBIN Napaijiesenune, Kyo);

KiIaccu(uIMpoBaTh ~ MHOTOTPAHHWKH,  BBIOMpass ~ OCHOBAHHS IS
KJ1accu(pUKaInu;

CBOOOJTHO  ONEPUPOBATH  TMOHSTHUSMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOJTHSATH napajiebHOe, IIEHTPATBHOE u OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIMOIHATH M300paxeHus Guryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpHU3Ma,
nupamMua), TEOMETPUUYECKUX Tell C IPUMEHEHUEM (POpMYIT;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: CUMMETPHS B MPOCTPAHCTBE, IICHTP,
OCh W TUIOCKOCTh CHUMMETPHH, IEHTP, OCh M IUIOCKOCTb CHMMETPUU
burypsr;

CBOOOJTHO OTEpUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMU BEKTOpPAM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATD JCHCTBUS HAJl BEKTOPAMU;

pemarh 3aJaud Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HAXOXJCHUE TEOMETPUYECKUX BEIWYUH, NMPUMEHSSI WU3BECTHBIE METOJIbI
IpYU PEIICHUH MAaTeMAaTHYECKUX 3aJ]1ay MOBBIIIIEHHOTO U BBHICOKOTO YPOBHS
CJI0)KHOCTH;

NPUMEHATh TPOCTEUIIUE TPOrPAaMMHBIC CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1a4;
U3BJIEKaTh, NPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTekKax U pUCyHKax;

NPUMEHSTh TOJyYEHHBIE 3HAHWUS HAa TIPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHITh U3YYCHHBIC TOHATHS B
mpoliecce  MOMCKAa  pelIeHUsT MaTeMaTH4ecKd  CchOpMYIUPOBAHHOU
npoOemMbl, MOJEIMPOBATh peajbHbIE CHUTYyallUd Ha SI3bIKE TE€OMETPHH,
WCCIICIOBATh MOCTPOEHHBIC MOJIEIN C HCIIONh30BAHUEM T'€OMETPUUYECKHUX
MOHATUN W TEOpeM, ammapara anreOpbl, periaTh MPaKTHYECKUE 3a7adH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUCCKUX BEIUYHH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX J3Talax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu pyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NporpamMMsl Bcero Kontpoabnpie | Ipaxruyeckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypesI
| BBenenue B crepeoMeTpuio 23 1 2
) B3auMHoe pacronoxxeHue npsMbIX B 6 1 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B g 3
IIPOCTPAHCTBE
4 IlepneHIUKYISIPHOCTD NMPSIMBIX U 25 3
IUIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1 2
MHororpaHHuKu 7 1 1
BexkTops! B mpocTpaHCcTBE 12 2
2 HOBTOPGHI/IC, 00001IeHNE U CHCTEMaTH3aIIHs 5 )
3HaHUHU
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 14







INIOYPOYHOE IVNTAHUPOBAHUE
10 KVIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoTsI

IIpakTuyeckue
padoTbI

Jlara
U3yUYEeHUsS

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcsl

OcHoOBHbIE MpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapaIeIbHBIX
MPsIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

[ToHsATHS cTEpeOMETPHH: TOUYKA, IPSIMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia U300paKEHUS HA PUCYHKE
IJIOCKOCTH, IMapaJJICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHBI OTPE3Ka

[TonsTHS: MEpeceKarouecs MIOCKOCTH,
nepeceKaromecs npsmast ¥ MI0CKOCTh;
HOJYTIPOCTPAHCTBO

[ToHsTHS: IEpeCeKaONIHecs TIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U MII0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuK#, H300pakeHue
MPOCTEUIINX MTPOCTPAHCTBEHHBIX QUTYD,
HECYULIECTBYIOIUX O0BEKTOB

MHororpaHHuK#, H300pakeHue
MPOCTEUIINX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBbIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cnenctBus U3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.
O603HaueHNs MPSMBIX U MJIOCKOCTEH

10

N3o0pakenue ceueHnii mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOSAT Yepe3 UxX
pEbpa. M3o0pakeHue nepeceyeHust
IIOJIyYEHHBIX IUIOCKOCTEN. PackpaiuBanue
MOCTPOCHHBIX CEUYCHUH pa3HbIMU I[BETAMU

11

N300pakeHne ceueHni mupaMuIbl, Ky0a u
HPU3MBI, KOTOPbIE IPOXOIST Yepe3 uX
pEbpa. M3o0pakeHue nepeceyeHust
MOJYYEHHBIX IUIOCKOCTe!. PackpammBanue
MOCTPOCHHBIX CEYECHUH Pa3HBIMHU LBETAMHU

12

N3o0pakenue ceueHnii mupaMuIsl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHue nepeceyeHust
MOJTYYEHHBIX IUIOCKOCTe!. PackpammBanne
MIOCTPOCHHBIX CEYCHUH Pa3HBIMHU [BETAMHU

13

N3o0pakenue ceueHnii mupaMuIbl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHue nepeceyeHust
MOJY4EHHBIX IUIOCKOCTel. PackpammBanne
MOCTPOCHHBIX CEYCHUH Pa3HBIMHU [[BETAMHU

14

Merton ciaeaoB AJisl HOCTPOCHHS CEYEHUN




15

Meroa cnenoB U1 NOCTPOSHUS CEYEHUM.
CaolicTBa nepecedyeHnii NpsIMbIX U
IJIOCKOCTEN

16

Meroa cineoB i TOCTPOEHUS CEYEHUN.
CaolicTBa niepece4eHni MPsIMBIX U
IJIOCKOCTEN

17

[TocTpoenue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aI1iCh IIaroB
MOCTPOCHHUSI

18

[TocTpoenue ceyeHuit B mupamuse, Kyoe
o TpéM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aIl1iCh IIIaroB
MOCTPOCHHSI

19

[TocTpoenue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aI1iCh IIIaroB
MOCTPOCHHUSI

20

[TocTpoenue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aIl1iCh IIaroB
MOCTPOCHHUSI

21

[ToBTopenue miuanumeTpuu: Teopema o
IIPONOPLHUOHANBHBIX 0Tpe3kax. [TonoOue
TPEYrOJIbHUKOB

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX HA
BBIHOCHBIX YepTexax. Mcropust pa3Butus
MJITAHUMETPUHU B CTEPEOMETPHUH




23

KonTponbhas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnioniokeHue NpsMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmMsble. [Ipu3Haky ckpeInBaronmxcs
npsambix. [TapannensbHble IpsiMble B
IIPOCTPAHCTBE

25

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM NapasieIbHON
JTAHHOM NPAMOM, IPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHun
MapajuIeIbHbIX MPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MIPSMBIX

27

[TapannenbHoe TPOEKTUPOBAHUE.
OcHOBHbBIE CBOWCTBA MapauIEIbHOTO
npoekTHpoBaHus. 300paxxeHue pa3HbIX
¢buryp B mapayuieabHON NPOEKIUU

28

enTpanpHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMBIMU

29

3azlaq1/1 Ha A0Ka3aTCJIbCTBO U
HCCICOA0BAHUC, CBA3AaHHBIC C
PAaCIIOJIOKCHHUEM IIPAMBIX B IIPOCTPAHCTBEC

30

[TonsATHA: MapauIeIbHOCT IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTH IPSIMOU U MIJIOCKOCTH.




CBoiicTBa mapayieTbHOCTH MPSIMOM U
IUIOCKOCTH

31

I'eomeTpuueckue 3aa4n Ha BIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus1, NpOXOIALIETO Yepes3
JAHHYIO IPSMYIO Ha YEPTEKE U
MapajyIeabHOTO APYTron npsamoil. Pacuér
OTHOILICHUI

33

[TapannenbHas MPOEKIHs, TPUMCHEHUE
JUTSL TIOCTPOCHHMSI CEYCHUH Ky0a 1
napauienenumnena. CeoncTa
napajuIesieuIne/1a U MPU3MbI

34

[TapannensHsie miockocTy. [Ipu3naku
MapaieIbHOCTH ABYX INIOCKOCTEMH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, IPOXOASIIEH
yepe3 TOUKY, He IPUHAJUIEkKAILYI0 TaHHOU
IIJIOCKOCTH U CICACTBUA U3 Heé

36

CaoiicTBa napauieabHbIX MIIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX NT€pecedeHUs
IIPU TIEPECEUCHHUH ABYX MapasIebHbIX
IJIOCKOCTEH TpeThei

37

CBoiicTBa mapayuIeTbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY MapalieIbHbIMU
IUIOCKOCTSIMU; O TEPECEUSHUHN MPSAMOH C
JBYMS TapaJljIeIbHBIMU MJIOCKOCTSAMU




38

[ToBTOpenue: Teopema I[ludaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPsMOYTOJILHOTO
napaiesenumnena

41

Brruncnenue JiMH OTpe3KOB B KyOe 1
IPSIMOYTOJIbHOM MapajuieenuIe e

42

IlepnieHqUKyYIAPHOCTD NPSIMOU U
mockocTH. [Ipru3nak
MIEPIEHIUKYIISIPHOCTH MIPSIMOM U
IIJIOCKOCTH

43

[lepieHAMKYASAPHOCTH MPAMOUN 1
mrockoctu. [Ipusnak
MEPIEHAUKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH

44

Teopema o CylieCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOM, IPOXOISIICH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K IMIIOCKOCTH

45

[InockocTH 1 nepneHUKYISPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[InmockocTH U NEepneHUKYISIPHBIE UM
IIPSAIMBIEC B MHOT'OTPaHHUKAX

47

[lepnienuKyIsip ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKyIspa U3 TOUKH Ha
MPSIMYIO

48

[lepnieHquKyIsp U HAKIIOHHAS.




[TocTpoenue neprneHuKyIsIpa U3 TOUKH Ha
MPSIMYIO

TeopeMa o TpEX MepreHANKYIIpax

49
(mpsimast u oOpaTHas)

50 Teopema 0 TpEX NepreHAUKYIsIpax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpEeIUBAOIIUMHACS
IPSIMBIMU
ITouck neprneHaAuKyJISIpHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHINKYJIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE MPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyoa, MPU3MBI,

54 IIPaBUIBLHOM IUPAMHUJIBI C IOMOILBIO
OpPTOTOHAJIBLHOU NPOECKLIUU
[Toctpoenue ceyenuii kyba, MPU3MBI,

55 MIPaBUJILHOM MUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJILHOW MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0CcKOoCTH. [limockocTn
CUMMETPUN B MHOIOIPaHHUKAX

57 IIpu3Hak neprneHIuKyJIIpHOCTH NIPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CHMMETPUHU

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUMN OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSHUMN OT TOYKHU J0 IUNIOCKOCTH

60 CrniocoObl OMyCTUTh MEPIEHIUKYJIISPHI:




CUMMETPHUS, CABUT TOYKHU TIO
napaieaIbHON IPSMON

61

CaBur no HenapamieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSTHUN

62

KonTponbhas pabota "B3aumHoe
PacroJI0KEHUE NMPSIMBIX U MJIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: yroy Mexay NpsiIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOJI MEXAY
CKPEIIMBAIOIINUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

['eomeTpryeckre METOIbI BBIYUCICHUS
yrila MeXIy IpSMbIMU B MHOTOTPaHHUKAX

66

JIByrpansblii yroi. CBONCTBO TMHEMHBIX
YIJIOB JBYTPAHHOTO yria

67

IlepnenaukynsipHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYISAPHBIX INIOCKOCTEH

68

IIpu3Hak nepneHAuKyISPHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMOU
[epecedYeHus IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEHN MIIOCKOCTU

69

[TpsiMoyroabpHBIN Napanenenunen; Kyo;
U3MEpEHUS, CBOMCTBA NIPSIMOYTOJIBLHOTO
napajuleJenune1a

70

Teopema o0 n1ruaroHay NPsIMOYTOIBHOTO




napajjieiacnuicaa u CIcaCTBUC U3 Heé

71

CrepeoMeTpHuueckue U MPUKIIaIHbIE
3a/1auu, CBSA3aHHBIC CO B3AaUMHBIM
PacToI0KEHUEM MPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe TUIOCKOCTH B CTAaHAAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapannenbHbIX IOCKOCTENW HA
CKPEIIUBAIOIUXCA IIPSAMBIX, pACCTOSHUE
MEX/1y CKPEIINBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTyalIHuAX

74

PaccrosiHre OT TOUKH 10 MJIOCKOCTH,
paccTosiHue OT MPSIMOM J10 MIIOCKOCTH

75

Boruniciienue paccTOSIHUA MEXay
CKPEIIMBAIOIIUMUCS MIPSIMBIMU C
MIOMOUIBIO MEPIEHANKYJIIIPHON IIIOCKOCTH

76

TpéxrpaHHslil yroj, HEPABEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI chepuIeCKOi TCOMETPHH:
reoIe3NYECKUe JINHUM Ha 3eMIIE

78

KonTponbras padota "Y bl u
paccrosiHus"

79

CucreMmaru3zanus 3HaHUuN "MHOTOrpaHHUK
Y €ro 3JIeMeHTHI"

80

IInpamupa. Buael nupamun. IpaBunbHas
UpaMuIa




[Tpusma. Ilpsimas 1 HaKIOHHASI TPU3MBI.

81 [IpaBunbHas npuszma !

20 [IpsiMoit mapannenenunen, 1
IPSMOYTOJIbHBIHN Napanienenumnes, Kyo

23 Brimykible MHOrorpanHuku. Teopema 1
Diinepa
Brimykibie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbBIE U TTOTYNPABUIIbHbBIC 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpanauku" 1

26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B |
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocts BekTOpOB 1

89 [IpaBumno napamienenumnena 1

90 YMHOXKEHUE BEKTOPA HA YUCIIO 1
Paznoxenue BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJHOMI 1
IJIOCKOCTH

92 CkansipHO€ IpOU3BEICHUE 1

93 Brruucnenue yria Mexy BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3anauu ¢ BEKTOpamMu 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O06001IeHrEe U CUCTEMATH3aN 3HAHUN 1




99 O0o001IeHNe U cCUCTEeMAaTH3AIUS 3HAHHUHA 1
100 Hroroas koHTponbHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0o001IeHNE U cCUCTEMAaTH3AIUS 3HAHHHA 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME










YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

reometpust JI.C. Aranacsn,B.®. byty308,C.b.Kagomiies, 2.1

[To3ansk,JI.C.Kucenea,Mocksa IIpocsemenne 2020

METOAUYECKHUE MATEPUAJIBI IS YUYUTEJA

reomerpus JI.C. Atanacsau,B.®. byry30B,C.b.Kagomies,d.I".
[To3ansk,JI.C.Kucenea,Mocksa IIpocsemenne 2020

I'eometpust 10 KontposbHbie paboThl ATaHACIH — KOHTPOJIbHBIE PAOOTHI 110
reomeTpuu B 10 kiacce ¢ orBetamu 1 pemeHusiMu 1o Y MK Artanacsa u ap. (3
YPOBHSI CJI0KHOCTH MO 2 BApUAHTA)

[Toypounsie pazpabotku,C.M.Caaksn,B.®.byty308

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* http://window.edu.ru/ DnekTponHas 6MbIMOTEKAa yI€OHUKOB I METOUICCKUX
MaTepHaIOB

* http://www.math.ru Marepuans! mo marematuke B EquHo# Koyekuu

1 (pOoBBIX 00pPa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t 'azeta «Maremaruka» NU3ngarensckoro noma «llepsoe

CEHTAOPSD



* http://www.uztest.ru 3aaun 1Mo reoMeTpuu: HHPOPMAITUOHHO-TIOUCKOBASI
cucTema

* http://www.problems.ru KommnberorepHas MaremMaTuka B IIKOJIC

* http://school.msu.ru Maremaruxka. [llkona. byaymee. Caiit yunremns
maremaTuku A.B. [lleBkuHa

* http://www.etudes.ru MaremaTudeckoe 00pa3oBaHKe: MPOILIOE U HACTOSIIEE.
WMuTepHeTONOIMOTEKA 10 METOIUKE MTPETIoJaBaHUs MATEeMaTHKH

* http://www.exponenta.ru [Topran Allmath.ru — Bcst maTtematuka B oqHOM
MecTe

* http://www.allmath.ru Ilpuxnagnas MmaremaTrka: CipaBOYHUK MaTEMaTHIECKUX
dbopmMyI1, MPUMEPHI U 33]1a4U C PEHICHUSIMU

* http://math.rusolymp.ru 3agadauk /1t TOATOTOBKH K OJIUMITAA]IAM TIO
MaTeMaTHKe

* http://tasks.ceemat.ru 3annmarenpHas MmaremMaTuka — OJIUMIINAIbI, UTPHI,
KOHKYPCBI IT0 MaTEMAaTHKE VIS IIIKOJIbHUKOB

* http://www.math-on-line.com MaremaTu4eckue OITUMITUAIBI TSI ITKOJIHLHUKOB
* http://www.olimpiada.ru MaTremaTudeckue OJIUMITHAIBI U OJIMMITHATHBIC

3aaun






MUHHCTEPCTBO INPOCBEIEHNSI POCCHIICKOW ®EJIEPAIINH
Munncreperso oopasosanus n naysn Peenyduamicn bypsimns
MY Vupasaenne obpasosammst Ipnbaiikaanckoro paiiona

MOY "Wanunekas cpeansist odmeotpasopareaniuas mosa’

PACCMOTPEHO COI''TACOBAHO YTBEPKJIEHO
Pykosomrens MO: 3amecTuTeh ipektopa  Jlnpekrop mkKoabi:
Jamrpacsa C.I7 5(1‘-{ no HMP: [Haparanosa 1.

Konsma O.B Ae 75 -

«27» asryera 2024 r,
«28» aprvera 2024 1., [Mpukas Ne158 o1 «"29"
apryvera 2024 r

PABOYASI IIPOI'PAMMA

yuednoro kypea «l'eomerpusn»

Vray6nennslii Kype juis obyuatomxest 11 knaccos

¢. Mnbunka . 2024



HOACHUTEJBHAASA 3AIIUCKA

['eomeTpus sBisgercs OAHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHETO
obmiero oOpa3zoBaHMs, TaK KaKk 0OECIIEUNBAET BO3MOXHOCTb U3yUEHUS TUCLUUIUINH
€CTECTBEHHO-HAYYHOW HaINpaBIEHHOCTH U TMPEJAMETOB T'yMaHUTApPHOIO IHUKIIA.
[TockonmpKky  JOTMUYECKOE  MBIIUIEHHE, (OopMHpyeMOe TpH  H3YUCHHH
00y4alOIUMHUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUM LIETNIOYKH JIOTUYECKUX YTBEPKJIECHUN MPU PEIIEHUN F€OMETPUYECKUX
3aJa4, YMEHME BBABUIaTb M ONPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEUICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
(du3nUecKux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMerpus» Ha yriyOaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYaJbHBIX CIOCOOHOCTEM OOywaroumxcs MpH
U3y4YEHUU F€OMETPHHM, KaK COCTaBISIOLIEH npeameTHol obnactu «MaTtemaruka u
uHpopMatrka»  yepe3  oOecledYeHHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKMX 3HaHUHM U JIeUCTBU,
CHEM(PUYHBIX T€OMETPUN, B HEOOXOIUMBIX JIJISl YCIEIIHOTO MPOo(eCCHOHATBLHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEeMAaTHUKH.

[TpuopureTHpIMM 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pPaCIIMPSAIOMIMMH U YCUJIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHre MpeACTaBICHUs] 0 T€OMETPUM KaK 4acTH MUPOBOM KYJbTYpPbI U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYIKAIOIIUM MHPOM;

dbopMupOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, IMO3BOJSIOIIMX OIMCHIBATh W HU3y4daTh
pa3HbIE SABJICHUS OKPY>KAIOLIETO MUPA, 3HAHUE NTOHATUIHOIO anmnapara 1o pasaeiy
«CtepeoMeTpusi» ydeOHOro Kypca reOMETpHH;

dbopMHpoBaHWEe ~ yYMEHHUS  BJIAJAE€Tb  OCHOBHBIMM  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TEOPEM,
GopMyn M YMEHHE HMX HPUMEHATh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOJUTh
HECTaH/IapTHbIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOIPAHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJIEIIN;

(bopMHpOBaHHE MOHUMAHUS BO3MOYKHOCTH AKCMOMATHYECKOTO MOCTPOECHUS
MaTeMaTHYeCKUX TeOopHuil, (OpMUpOBaHME MOHHMAHHUS POJU AKCUOMATUKH MpHU
IIPOBEJICHUH PACCYKICHUN;

dbopMHpoOBaHWE yMEHUS BIAJETh METOJAMU JOKA3aTeNbCTB U aJTOPUTMOB
pELICHMs, YMEHUS HUX HPUMEHSTh, NPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
(dopMupOBaHUE MPEACTABICHUS O HEOOXOJIMMOCTH JI0Ka3aTEIbCTB IPH



000CHOBaHUYU MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKH B MIPOBEACHUU
JNEAYKTUBHBIX PACcCYKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIJICKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronmxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKITMOHAIEHOH TPAMOTHOCTH, PEJICBAHTHON T€OMETPHH:
YMEHHUSI PACIo3HABATh TMPOSBICHUS TCOMETPUUYECKHX TMOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyaIlUsX U MPU U3YYCHUH JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUA 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEANbHBIX CHUTYyallMi, HCCIEAOBaHUS MOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eomeTpus» B
10—-11 knaccax saBusitorcsi: «IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE,
«MHuororpannukun», «Tema BpameHus», «BexkTopsl W  KOOpAMHATHI B
MPOCTPAHCTBEY, «/[BUXKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOnE€HHOM ypoBHE OOydYeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  pacrpejiensercs He TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 10 Tojam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil paboueit
MPOrPaMMBbI, pacHpeneNEHHbIM MO TojgaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0yYaroIIuecs
oOpaliajuch HEOJHOKpaTHO. OTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
TrCOMETPUIYCCKUMH IMOHATUSIMH M HaBBIKAMHU ITOCJICIOBATEIBLHO U TIOCTYIIATEIBHO, C
COOJII0IEHNEM MPUHLINIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0Yy4YalOmUXCsl, paCIupss U yriayOmsis
e€, o0pa3yst MIpOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexoq K HM3Y4YEHUIO T€OMETPUM Ha YIIyOJEHHOM YpOBHE IO3BOJISET:

co3naTh ycioBus g audepeHmanuu 00ydeHus, moCTpOEHUS
WHIMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHeYHuTh YriayOnE€HHOE
U3YUYEHUE T€OMETPHUH KaK COCTaBJISIONEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTHh OOYYAIOMUXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayied mnpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIY
o0muM u npodeccunoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoautcs B 11 kmacce — 102 gaca (3 Jaca B HeZelo).



COJEPKXAHUE OBYYEHUA
11 KIJACC

Tesa Bpamenust

[loHsATHA: UUIMHAPHUYECKAs IIOBEPXHOCTb, KOHMYECKAss IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpasyromue TOBEpXHOCTEH. Tena BpalieHUs:
HWIMHAP, KOHYC, YCEU€HHBIM KOHYyc, cdepa, map. BzaumnHoe pacmnosoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHUs] Ha MIocKocTU. Pa3Béprka munuHapa u konyca. Cummerpusi chepsl u
uiapa.

O6bEM. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena v cieacteust u3 Heé. OO0bEM mnpsiMolt u
HAKJIOHHOW MPU3MBbl, WIUHIPA, MUpaMUAbl U1 KoHyca. O0bEM 1Iapa U 1apoBOro
CErMEHTA.

KoMOuHanuu Ten BpailleHus W MHOTOrpaHHHMKOB. [Ipu3ma, BnucaHHas B
MWIMHAP, ONHCaHHas okojo IwinHapa. llepeceuenune cdepsl u 1mapa ¢
iockocThio. Kacanue miapa u cdepsl miockocTbio. [loHsTHE MHOrorpaHHUKA,
ONMMCAHHOIO OKOJO cdepbl, cdepbl, BNMCAHHOW B MHOTOTPAHHUK WJIU TEJIO
BpAILICHUA.

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMIaab cepbl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALIEHUS: CEUEHUS UUIIUHAPA
(mapaJuienbHO Y MEPHIEHAMKYISIPHO OCH), CEUECHHS KOHyca (MmapaijieiabHble
OCHOBAHUIO U MPOXOSILIME Yepe3 BEPIINHY), CEYEHUS IIapa, METObI TIOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCa
CEKYILLEH IIIOCKOCTH.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepaunu Hajx BEKTopaMH. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBA BEKTOPHOrO yMHOXeHUA. lIpsaMoyronpHas
cucTtemMa KoopauHart B npoctpaHcTtBe. KoopauHartsl Bekropa. Pasinoxenue Bekropa
no 6azucy. KoopauHaTHO-BEKTOPHBIA METOJ NPH PEIICHUH TIEeOMETPUUECKHUX
3a/1a4.

JIBUKeHUs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYp.
OO6mme cBoiicTBa JBM>KEHUM. Bunbl JABUXKEHUN: MapajulesibHBIM MEpeHoc,
LHECHTPpAJIbHAs CUMMETpPUS, 3€pPKAJIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPAMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaxxaanckoe BoCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHMCKOTO  O0IecTBa,  NPEACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (YHKIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHI,
NpoIeAyp TPakKIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYECKOW LIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHII HAayKM U JI€ATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OY/IyIIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS OSCTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnMTaHHE:

chOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTUYeCKHe 3HAaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH W
OTJIbIXa, peryisipHas (GU3MYecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CHOPTHUBHO-03JOPOBUTEIIBHON €SI TENBHOCTBIO;

6) TpynoBoe BociuTaHue:

FOTOBHOCTh K TpYJy, OCO3HaHUE ILIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
pa3nmuuHbIM  cepaM  MPOodEeCCUOHATIBHOW  JIeSITEIbHOCTH,  CBA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 Ha MPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUUECKON HAIIPABIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COLMAIIBHO-DKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOU U COLUUAIBHOMN
Cpellbl, 0CO3HaHHUE TI00ATBHOIO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEeMAaTHUYECKUX 3HAHUW JJisi pelieHusl 3amad B 00JacTu
OKpYXarIEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUN JUISI OKPYKAKOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U OONIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeIOBEYECKON AEeSATENbHOCTH, STaroB €&
pa3BUTHA M 3HAYUMOCTH JUIsI DPAa3BUTUSl LMBUIM3ALUHU, OBJAJCHUE S3bIKOM
MAaTEMATUKH W MAaT€MaTUYECKOW KYJIbTYpOM Kak CpPEICTBOM IIO3HAHUS MHDA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

ba3zoBble 1ornueckue aAecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYILIECTBCHHBIE INPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXAy TMOHATUIMH, (POpMYyIUPOBATH
OTIpEJICJICHHs] TIOHATUN, YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAHUS JIJIs 0000IIEHUS U CPaBHEHU S, KPUTEPUU IPOBOIUMOTO aHAIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®W  TPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U 00III1e, YCIIOBHBIC,

BBISBJISITH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKICHUSX, MpeAJiaratb KPUTEPUU JIS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

JIeJIaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VHJYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIHI;

BBIOMpATh CMOCOO pelieHus Y4eOHOW 3ajaur (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pEIICHUsS, BHIOMpATh HamOoJee TMOAXOMAIIMH ¢ y4ETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/ibCKie 1eMCTBUSA:



MCIIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BONPOCHl,  (UKCHPYIOLIME  MPOTUBOpEUHEe,  MpodsieMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (pOpMUpPOBATH TMIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEA0BAHUE
[0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHu4ecKoro o0beKTa, sBJIeHuUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy OOBEKTaMHU, SBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENIFHO (POPMYIHPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIECCa, a TaKXKe BBIJIIBUTaTh
MPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uandopmanmeii:

BBISIBIISATH JeUIIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JUISl pELICHUS 33/1a4y;

BbIOMpaTh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HH(POPMAIMIO PA3NTHYHBIX BHUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(popmManuu 1o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepPCcabHbIe YUeOHbIEe 1eiCTBUA

Oo0menue:

BOCIIPMHHUMATh B (DOPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSMH U
HEeasIMH OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIp@KaThb CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCBMCHHBIX TEKCTaX, JaBaTh IMOSCHECHHS 1O XOAY PEIICHHUS 3aJiayH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3yNIbTAT;

B XOJIe¢ OOCYXXJICHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMHI,
npoOJieMbl, pelraeMoi 3ajadd, BBICKA3bIBaTh HJEH, HAIlCJCHHBIE Ha TIOHMCK
PCIICHMS, COIOCTABJIATh CBOM CYXKICHHUS C CYXJICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIU4Me M CXOJCTBO IMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHSI, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJIbTAThl PEIICHUS 33a/1a4H, YKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAllM U 0COOSHHOCTEH ay IUTOPHH.

PeryasiTuBHbIe YHHBEpPcAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, JITOPUTM PELIEHMSI 3a/1a4M, BEIOUpATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, 3MOLMOHATbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMU  [IO3HABaTEJIbHOM  peQieKCMM  KaK  OCO3HAaHMS
COBEPILIAEMBIX JIEMCTBUI UM MBICIMTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJISL Ipoliecca M pe3yJibTaTa pelIeHUs
MaTEMaTHYECKOM 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHBIX OLUIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh TPUUHUHbI
JOCTH)KEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JAESTEIbHOCTH, HAXOJUTh OUINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITEILHOCTD:

NOHUMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIUBUIYAIbHOU
paboThl MpU pEIICHHH YYEOHbIX 3a7ay, MPUHUMATh LEJIb COBMECTHOM
JeSTeNIbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHOM pPalbOThHI, pacmpelessTh
BUIbl pabOT, J1OroBapUBaThCs, OOCYXKIaTh MpOLIECC U Pe3ysbTaT padoThI,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IpyNmoBbiX (hopmax paboTel (00CyxaeHus, 0OMEH MHEHUH,
«MO3TOBbIE WITYPMbD» M HWHBIE), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YIEHaMH KOMaH]Ibl, OLI€EHUBATh
KAaueCTBO CBOEro BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 11 kyacca oOydaronuiicss HAQy4YuTCs:

e CBOOOJHO ONEpPUPOBATh MOHSTHUSIMH, CBSA3AaHHBIMH C UWIMHAPUYECKOH,
KOHUYECKOW U c(epruyeckoil MOBEPXHOCTAMH, OOBICHATH CIOCOObI
MOJIyYECHHUS;

e OIEPUPOBATH NOHATUAMHU, CBI3AHHBIMU C TE€JAMHU BPALLECHUS: LUJIUHAPOM,
KOHYCOM, c(hepoit 1 mapom;

e pacmo3HaBaTh Tejia BpaileHus (UWIMHIP, KOHYC, cdepa u 1map) u
OOBSICHATH CTIOCOOBI MOIYYESHUS TEJ BPAICHHS,;

e KJacCU(UIMPOBATH B3aUMHOE PACIIONOKEHHE CHEPBHI U TNIOCKOCTH;

e BBIYUCIIATh BEJIUYHHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpAILCHUSA,
00BEMBI U TUIOMIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalICHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyIT;



CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMM C KOMOMHALIMSIMHU TeE
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WA TEJIO
BpaIllCHHUS;

BBIYHCIIATH COOTHOIICHHSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4daembie (UTYpHI, BBINOIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTbH CEUCHHUSI TEJ BPAIICHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa3oBbIBATH HUHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEJACTaBICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOTHO ONIEPUPOBATH TOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSITH OTIEPAIlUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOP/IMHAT;
pelaTh TeOMETPUYECKUE 3a]au Ha BBIUUCICHHUE YIJIOB MEXAY MPSIMbIMU
U TUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSIHUM OT TOYKM /O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1A [IPU PELICHUU;
CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C JABUKCHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOIHATh HM300paKEHUSI MHOTOIPAHHUKOB U TeJl BpAICHUS TMpU
[IapajuIeIbHOM — MEPEHOCE, LEHTPAIBHOM CUMMETPHH, 3€PKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, TpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUSI MHOTOTPAHHHMKOB M TE€J BPAILLECHMS: CEUCHUS LIMJIMHIPA
(mapayuienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TapajuiesibHbIe
OCHOBAHHUIO Y MPOXOJSIINE Yepe3 BEPIUIMHY ), CEUCHUS 1Iapa;
HCIIOJB30BaTh METOAbl TOCTPOCHUS CEUYEHUH: METOJ CJIEI0OB, METOJ
BHYTPEHHETO IPOCKTUPOBAHMUSI, METO]I MEPEHOCA CEKYIICH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUYecKre (PakThl JJIsi PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIarallinX HECKOJIbKO I1aroB pEIIeHUs, €CJIH YCIOBUS
MIPUMCHCHUS 3a/1aHbI B IBHOW U HESIBHOU (popmMme;

pemaTh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUH H
Hax0JICHUE T€OMETPUUECKUX BEIIUYMH;

MIPUMEHSTH MPOrPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ady;

NPUMEHITh  TOJYYCHHbIE  3HAHUA HAa  MPAKTUKE:  CPAaBHUBATb,
aHaJIU3UPOBATh U OLICHUBATH PeaJIbHbIC CUTyallUU, MPUMEHSATh N3YUYEHHBIE
MOHSATHSI, TEOPEMBI, CBOICTBA B MPOLIECCE TTOUCKA PEIICHUS



MaTeMaTUYeCKd  CHOPMYJIUPOBAHHOM  MPOOJIEMBI, MOJENUPOBATh
peajbpHbIE CHUTYyallMM Ha SI3bIKE I'€OMETPHUH, HCCIIEIOBATH IMOCTPOCHHBIC
MOJIEJIA C HCHOJIb30BAaHUEM T'E€OMETPUUYECKUX TIOHATUH M  TEOPEM,
anmapara anreOpbl, pemiaTh TPAKTUYSCKHUE 3aJadd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYHH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTUS TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne ni/m P Kourpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmbIl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
https://urok.1c.ru/

1 AHanuTH4eckas TeOMETPHs 15 1 http:/fcior.edu.ru
http://methmath.chat.ru
https://urok.1c.ru/

I1 000
2 OBTOPCHHE, 000 meHI:Ie 1 15 1 http://fcior.edu.ru
CHCTEMATHIAINA SHAHMH http://methmath.chat.ru
https://urok.1c.ru/

3 O6bEéM MHOTOTpaHHHKA 17 1 1 http://fcior.edu.ru
http://methmath.chat.ru
https://urok.1c.ru/

4 Tena Bpaienus 24 1 1 http://fcior.edu.ru
http://methmath.chat.ru

[Tmomaau MoBEPXHOCTH U OOBEMBI hitps://urok. 1c.ru/

5 p 9 1 1 http://fcior.edu.ru
KpYyIJIbIX TC] http://methmath.chat.ru

https://urok.1c.ru/

6 JBrxeHus 5 1 http://fcior.edu.ru
http://methmath.chat.ru

. [ToBTOpEeHue, 06061IeHNEe U 17 5 https://urok.1c.ru/

cucTeMaTu3alus 3HaHUi http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 3




IHHOYPOYHOE INIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe N (pOoBbIE
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE pecypchl
padoTsbI padoThI

[ToBTOpEHME TEMBI
"KoopauHaTel BEKTOpA Ha

1 P P 1 https://urok.1c.ru/
IIJIOCKOCTH U B
npocrpaHcTae”

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-

lloBTopenue TeMbl v-prostranstve-metod-koordinat-

2 "CkajsipHOE IPOU3BEIACHHE 1 10439/abstcissa-ordinata-i-applikata-
BEKTOPOB" tochki-prosteishie-zadachi-v-

koordinatakh-9263

[ToBTOpEHME TEMBI

3 "Berunicnienue yria Mexmay 1
BEKTOPAaMH B IMPOCTPaHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHEeHME MPAMOH, |
MPOXOASAIIEH yepe3 J1Be
TOYKHU"
YpaBHEHHUE ITOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://urok.1c.ru/
IJTOCKOCTH B OTPE3Kax

6 YpaBHEHHE IOCKOCTH, 1

HOpMallb, ypaBHEHHE




IINIOCKOCTH B OTPE3KaxX

BekTtopHoe npousBeaeHue

JIuneliHbIe HEpaBEHCTBA,
JIMHEHHOE
[IPpOrpaMMHUpPOBaHUE

JIuneliHbIC HEPAaBEHCTBA,
JIMHEHHOE
IIPOrpaMMHpPOBAaHKE

https://urok.1c.ru/
http://fcior.edu.ru

10

AHauTHYECKUE METOIbI
pacuéTa yria Mexuy
IPSIMBIMH B MHOTOI'paHHHUKAX

11

AHaIuTHYECKUE METOIbI
pacuéTa yria Mexuy
IUIOCKOCTSIMH B
MHOTOI'paHHHMKaX

12

®dopmyiia pacCTOSIHUS OT
TOYKH JI0 MJIOCKOCTH B
KOOpJUHaTax

https://urok.1c.ru/
http://fcior.edu.ru

13

HaxoxzeHue paccTosiHUM OT
TOYKH J10 IIIOCKOCTHU B Ky0Oe

14

HaxoxaeHnue paccTosiHui OT
TOYKH JI0 IIJIOCKOCTH B
[IPaBUJILHOM NTUpaMUIE

15

KontponpHas padora
"AHanutuueckas reomerpus"

16

CeueHus MHOT'OT'paHHUKOB:
CTaHJApTHEBIC
MHOI'OrpaHHUKH

https://urok.1c.ru/




17

CeueHus MHOT'OI'paHHUKOB:
METO/J CICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHI[apTHI)Ie IIJIOCKOCTHU,
HGpCCG‘-IGHI/ISI HpSIMBIX nu
TIOCKOCTEH

https://urok.1c.ru/
http://fcior.edu.ru

19

[TapamtenbHbIe IPSIMBIE U
IJIOCKOCTH: TapajulebHble
CeueHMs

20

[TapamienbHbIe IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIIEHUN

https://urok.1c.ru/
http://fcior.edu.ru

21

[TapamienbHbIE IPSIMBIE U
IIJIOCKOCTH: YIJIbI MEXKIY
CKpELIUBAIOIIMMUCS
MPSIMBIMU

https://urok.1c.ru/
http://fcior.edu.ru

22

[lepnenIuKyIsIpHBIE NIPSIMBIE
U IJIOCKOCTH: CTAHIAPTHBIE
apsl EPIEHIUKYIISPHBIX
IIJIOCKOCTEHN U MPSAMBIX,
CUMMETPUN MHOTOTPAaHHUKOB

https://urok.1c.ru/
http://fcior.edu.ru

23

[IepneHnuKynspHBIE NIPSAMBIE
U IUIOCKOCTH: TEOPEMA O TPEX
NEepIEHIUKYIIIpax

https://urok.1c.ru/
http://fcior.edu.ru

24

[leprieHAuKyISpHBIE IPSIMbIE
U TJIOCKOCTH: BBIUMCIICHUS
JUIMH B MHOTOTpaHHHUKaX

25

[ToBTOpEHME: TIOIIAAN

https://urok.1c.ru/
http://fcior.edu.ru




MHOTOYTOJILHUKOB, (hOPMYJIBI
JUTS TUTOIIaiel, COOOpakeHUS
noxoous

26

[ToBTOpeHnue: miomau
MHOTOYTOJILHUKOB, (hOPMYJIBI
JUTS TUTOIIAaiel, COOOpakeHUS
noaoous

27

[ToBTOpeHnue: miomau
MHOTOYTOJILHUKOB, (hOPMYJIBI
JUTS TUTOIIaiel, COOOpakeHUS
noaoous

28

[Inomanu ceuenuit
MHOT'OTPaHHUKOB: TUIOLIAIH
IIOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, COOOpakeHUs
noxoous

https://urok.1c.ru/
http://fcior.edu.ru

29

[Inomanu ceuenuit
MHOT'OTPaHHUKOB: TUIOMIAH
IIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKEHUS
noxoous

30

KonTponbHas pabora
"[ToBTOpEeHUE:
MHOTI'OrpaHHUKH, CCUCHUA
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0beEM
IIPSIMOYTOJIBHOIO
napauiesienumneaa

https://urok.1c.ru/

32

3amaun 06 yaBoeHuu Ky0a, o




KBaparype Ky0a; o
TPHUCEKIINH yTiia

33

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM
[IPSAMOYTOJIBHOTO
napauiesienumneaa

https://urok.1c.ru/
http://fcior.edu.ru

34

[Ipuknaansle 3agauuy,
CBSI3aHHBIE C BHIUUCIIEHUEM
00bEMa MPSMOYTOJIBHOTO
napasiesenumnea

https://urok.1c.ru/
http://fcior.edu.ru

35

O0BEM npsIMOi TPU3MBI

36

CrepeomeTpuuecKkue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB MPSIMOI TTPU3MBI

37

[Ipuxnagneie 3a1a4u,
CBsI3aHHbBIE C 00BEMOM
MPSAMOU IPU3MBI

https://urok.1c.ru/
http://fcior.edu.ru

38

Brrunciienue 00EMOB TeI C
TIOMOIIBIO OTIPEEITIEHHOTO
uHTerpaia. Oosém
HAaKJIOHHOM NPU3MBI

39

Brrunciienue 00EMOB TeI C
MTOMOIIIBIO OTIPENICTIEHHOTO
uHTerpaia. Oosém
MTUPAMUJIBI

40

dopmyna 00bEMA TUPAMUIBI.

OtHomenue https://urok.1c.ou/

http://fcior.edu.ruo0BEMOB




MUPaMH]I C OOIIUM YTIIOM

41

dopmyna 00bEMaA TUPAMUIBIL.
OTtHoteHne 00beMOB
MUPaMUJI C OOIINM yTIIOM

42

CrepeoMeTpHuueckue 3aaauu,
CBS3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOH TIPU3MBbI

43

CrepeomeTpuiecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/IBI

44

IIpukiiagueie 3aga4u 10 TEME
"O0BEMEBI Ten", CBsI3aHHEIC C
00BEMOM HAKIIOHHOM MPU3MBI

https://urok.1c.ru/
http://fcior.edu.ru

45

[IpukiaaHbIC 3a1a49H 110 TEME
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM TTUPAMUJIBI

https://urok.1c.ru/
http://fcior.edu.ru

46

[Ipumenenne o0BEMOB.
Brrancnenne paccTosHUA 10
TUIOCKOCTH

https://urok.1c.ru/
http://fcior.edu.ru

47

KontponpHas padora
"O6bEM MHOTOTpaHHUKA"

48

Huwmuaapudeckas
MMOBEPXHOCTh, 00pa3yIomme
HMIHHIPUYECKON
MMOBEPXHOCTHU

https://urok.1c.ru/

49

Huwmnaap. [Ipamoit kpyroBoii
uwaap. [nomans
MOBEPXHOCTHU IMIIMHIPA

https://urok.1c.ru/
http://fcior.edu.ru




50

Konnveckas moBepXHOCTb,
o0pa3yronire KOHUIeCKOU
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO0, MApATIIEIbHON
IJIOCKOCTH OCHOBAHHUS

https://urok.1c.ru/
http://fcior.edu.ru

52

VY ceu€HHBIN KOHYC.
N3006pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

https://urok.1c.ru/
http://fcior.edu.ru

53

[Tnomane 60xo0BOI
MMOBEPXHOCTH U MOJHON
MMOBEPXHOCTU KOHYyCa

https://urok.1c.ru/
http://fcior.edu.ru

54

[Tnomane 60xoBOI
MOBEPXHOCTHU U MOJHON
MOBEPXHOCTU KOHYyCa

55

CrepeomeTrpuueckue 3a1a4u
Ha JT0Ka3aTeJIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CEUYEHUI HUIIMH/IPA, KOHYyCa

56

CrepeoMeTrpuueckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYHUCIICHUE, IOCTPOCHUEM
CEYeHUH IUIIMHIPA, KOHYyCa

https://urok.1c.ru/
http://fcior.edu.ru

57

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C LWJIMHIPOM

https://urok.1c.ru/
http://fcior.edu.ru

58

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C HWJIMHIPOM

59

Cdepa u map




60

[epeceuenue chepsl u mapa
¢ ockoctho. Kacanue
mapa u cepsl INIOCKOCTBIO.
Bun u nzo0pakenue mapa

https://urok.1c.ru/
http://fcior.edu.ru

61

[epeceuyenue chepsl u mapa
¢ ockoctho. Kacanue
mapa u cepsl INIOCKOCTBIO.
Bun u nzobpakenue mapa

62

Ypasaenwue chepsl. [Lmomans
cdepsl u e€ yacteit

63

Cummerpus chepsl u mapa

64

CrepeomeTpuiecKkue 3a1auu
Ha JJ0Ka3aTeJIbCTBO U
BBIYUCIICHHUE, CBSI3AHHBIE CO
cdepoii u mapom,
IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://urok.1c.ru/
http://fcior.edu.ru

65

CrepeomeTpudeckue 3a1a4n
Ha JI0Ka3aTeNIbCTBO U
BBIYHCIICHHUE, CBSI3aHHBIE CO
cdepoii u mapom,
IIOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

66

[Tpuxnagueie 3a1auu,
CBsI3aHHBIE CO cepoit u
apom

https://urok.1c.ru/
http://fcior.edu.ru

67

[ToBTOpEHME: OKPYHKHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPYHOCTH, CTaHJapTHBIE




noxoous

68

Pazanunbie KoMOMHAIIMH TEI
BpaIlIeHUS U
MHOTOTPaHHUKOB

https://urok.1c.ru/
http://methmath.chat.ru

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MIOBEPXHOCTHU BpameHus"

71

KonTponbnas pabora "Tena u
MIOBEPXHOCTHU BpameHus"

72

O6nEm mumuHapa. Teopema
00 00béMe mpsAMOTo
LWINHIpA

https://urok.1c.ru/

73

Brruncnenue 006EMOB Ten ¢
IIOMOIIBIO OIPEACIEHHOTO
unterpana. O0sEM KoHyCa

74

IImowany OOKOBOM U ITOJIHOK
IMOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKue 3a1auu,
CBsI3aHHBIE C BEIYHCIIEHUEM
00BEMOB ITMITHH/IPA, KOHYCA

76

IIpukitagueie 3aga4u 110 TEME
"OOBEMBI U TIOIIATU
MOBEPXHOCTEM TeN"

https://urok.1c.ru/
http://methmath.chat.ru

77

OO6béM 1apa u mapoBoro
cektopa. Teopema 00 06bEMe
mrapa. [Tnomans chepsl.
CrepeomeTpHuuecKue 3a1aum,




CBSI3aHHBIC C BBIYHUCIICHUEM
00BEMOB 11apa, IMAPOBOTO
CErMEeHTa U [IIapOBOT0
CeKTopa

78

[TpuknaaHbie 331294 IO TEME
"O0BEMEBI TeNn", CBSI3aHHBIC C
00BEMOM M1apa U TUIOIIAIBI0
cdepol. CooTHOMICHUS
MEXTy TUTOIIAIIMHU
MMOBEPXHOCTEH U 00BEMaMHU
MOTOOHBIX TEJ

https://urok.1c.ru/
http://fcior.edu.ru

79

[Tomo6HbIe Tena B
pocTpaHcTBe. M3MeHeHue
00béMa 1pu o100 H.
CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB TeJI U IUIOIIAaEH
MMOBEPXHOCTEN

80

KontponsHas padora
"[Lnomaau MOBEPXHOCTH U
00BEMBI KPYTIIBIX TN

81

JIBM>KEHUS MPOCTPaHCTBA.
OtoOpakenust. J|BrmwkeHust 1
paBeHCcTBO uryp. Obmue
CBOMCTBA JIBMXEHUI

https://urok.1c.ru/

82

Bune! nBmkxeHUH:
NapajuIeIbHbIN IEPEHOC,
LIEHTPAJIbHAsI CAMMETpPHS,
3epKanbHasi CHMMETPHUS,




MIOBOPOT BOKPYT MPSIMOM

83

[Ipeo6pa3zoBanus mogo0usi.
[Ipsimast u cepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MNPUMCHCHUC NBUXKCHUA

https://urok.1c.ru/
http://fcior.edu.ru

85

KontponsHas padora
"BexTopsl B ipocTpaHcTBE"

86

O6o0maromiee MOBTOPEHHE
11 noHsTHII 1 METOIOB Kypca
reometpun 10—11 knaccos,
CUCTEMaTU3alUs 3HAHWUMN:
"[TapayinesnbHOCTb NPSAMBIX U
IJTIOCKOCTEH B TPOCTpaHCTBE"

87

O6o061maroniee TOBTOPEHHE
11 noHsTHII 1 METOIOB Kypca
reometpun 10—11 knaccos,
CUCTEMaTU3aLMs 3HAHUN:
"Bekrtopsl B mpocTpancTse"

https://urok.1c.ru/
http://fcior.edu.ru

88

O6o061maroiiee TOBTOPEHHE
11 nonsTHII U METOIOB Kypca
reometpun 10—11 knaccos,
CUCTEMaTU3aLMs 3HAHUN:
"Bekrtopsl B mpocTpancTse"

89

O6o061maroiiee TOBTOPEHHE
11 noHsTHI 1 METOJOB Kypca
reometpun 10—11 knaccos,
CUCTEMaTU3aLMs 3HAHUN:
"O6beM MHOTOTpaHHHUKA"

https://urok.1c.ru/
http://fcior.edu.ru




90

O6o061maroiiee TOBTOPEHHE
11 nmoHsTHI 1 METOAOB Kypca
reometpun 10—11 knaccos,
CHUCTeMaTU3alus 3HAHUM:
"O6beM MHOTOTpaHHHUKA"

91

O6o061maroniee TOBTOPEHHE
11 nmoHsTHI 1 METOAOB Kypca
reometpun 10—11 knaccos,
CHCTEeMaTH3aIlis 3HAaHUH:
"[Lnomaau MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://urok.1c.ru/
http://fcior.edu.ru

92

Ob6o0m1aromiee MOBTOPEHNE
11 nmoHsTHI 1 METOAOB Kypca
reometpun 10—11 kmaccos,
CHUCTeMaTU3als 3HaHWI:
"[Inomaay moBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

93

Hrtorosast KOHTpOJIbHAS
pabora

94

HrtoroBast KOHTpOJIbHAS
pabora

95

[ToBTOpeHME, 0000IIEHNE 1
cUcTeMaTU3alus 3HaHUI

96

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://urok.1c.ru/
http://methmath.chat.ru




97

Ucrtopus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITHIOTEPHBIX
TEXHOJIOT Uit

98

Ucrtopus pa3Butus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITHIOTEPHBIX
TEXHOJIOT UM

99

Ucropus pa3Butus
CTEPEOMETPHUU KAK HAYKU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITHIOTEPHBIX
TEXHOJIOT UM

100

Ucrtopus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITHIOTEPHBIX
TEXHOJIOT UM

101

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX




TEXHOJIOTUI

Uctopus pa3sutus
CTEepEOMETPHUU KaK HAYKHU U
102 €€ poJib B Pa3BUTHUH
COBPCMCHHBIX WHKCHCPHBIX
1 KOMIIBIOTCPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI V151 YHEHUKA

VYyeonuk. 'eomerpus 10-11 k. Aranacsu JI. C. u gp.

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Metonunueckue pekomennanuu. 10-11 kmaccsl (k yaueOuuky Atanacsan JI. C. u

7p.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

https://urok.lc.ru/

http://fcior.edu.ru

I'eomerpuueckuii nopran http:// www.neive.by.ru/

http://school-collection.edu.ru/
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