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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE HHAMBUAYAIbHBIX CHOCOOHOCTEM O0OyYarolmuXcs MpH
U3y4YE€HUU T€OMETPHHU, KaK COCTABJISAIONIEH MpeaMeTHON obmactu «MaremaThka u
uHpopMaTuka»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUIHOTO MpOo(EeCCHOHATBbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO arapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUThH
HECTaHIapPTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJM AKCUOMATHUKU TMpU
IIPOBEJICHUHN PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHHs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUsT O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, MCCIIEIOBATEIbCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yvaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPIMBIX, IAPAIUIEIIBHOCTD IPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMHU, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpPaMUJA, NPaBWIbHAS TPEyrojibHas MNUPAMHUAA W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeloBEUeCKOW esATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IMIPOLIECCa, a TakKKE BbBIABUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN 3a/ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJHO pACIO3HABATh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOOJIHO  ONEpUPOBaTh  IOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB PAa3jJU4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpAaHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

CBOOO/IHO OIEpPUPOBATh HMOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m HaunmeHoBaHue pa3/iesioB U TeM MPOrpaMMbl KoHTpoabHbIE
Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI
1 [ToBTOpenue 2 1
) BrefeHHE B CTEDEOMETOMIO 23 1 http://www.alleng.ru/edu/math3.htm
8 peoMETP https://fipi.ru/
3 B3anMHO€e paciionoKeHue MpsIMbIX B 6 1 http://www.alleng.ru/edu/math3.htm
IPOCTPAHCTBE https://fipi.ru/
4 [MapasutenbHOCTh IPSIMBIX M IJIOCKOCTEH B g http://www.alleng.ru/edu/math3.htm
POCTPAHCTBE https://fipi.ru/
5 [MepreHAUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH B o5 http://www.alleng.ru/edu/math3.htm
IPOCTPAHCTBE https://fipi.ru/
http://www.alleng.ru/edu/math3.htm
6 VYTiIBl ¥ paccTosHUSA 16 1 -
https://fipi.ru/
http://www.alleng.ru/edu/math3.htm
7 MHororpanHuKu 7 1 -
https://fipi.ru/
8 BeKTODEL B IIDOCTDAHCTEE 12 http://www.alleng.ru/edu/math3.htm
prl B HPOCTP https://fipi.ru/
9 [ToBTOpeHue, 0000IEeHHE U CHCTEMATH3AIIHS 3 1 http://www.alleng.ru/edu/math3.htm
3HAHUH https://fipi.ru/
http://www.alleng.ru/edu/math3.htm
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

https://fipi.ru/



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Nen/m  Tema ypoka KOHTpOJIbHbIE DJIeKTpoHHbIe HU(pOBbIE
Bcero paGoThi o0pa3oBaTe/IbHbIEC PECYPChI
[ToBTOpeHue 1
BxopmHast koHTposbHAs paboTa 1
OCHOBIbIC IpABILIA H30OpWACHILA Ha http://www.alleng.ru/edu/math3.htm
3 PHCYHKE IIJIOCKOCTH, MapauieIbHbIX 1 hit S Ifipi rlu / ' '
ps://fipi.
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsATHS cTepeoMeTpHUM: TOUKA, NpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE http:/Awww.allend.ru/edu/math3.htm
4 0 1 e ' '
IpaBuiIa H300pakeHNs HA pUCYHKE httns://fioi.ru/
IUIOCKOCTH, MapajuIeIbHbIX MPSMBIX AEes oL
(OTpe3KoB), cepeAHBI OTPE3Ka
I1 :
;| T e[ TR —
P Heen ip ’ https://fipi.ru/
HOJYIPOCTPAHCTBO
IT :
6 H;};Ziz}:ei ZZZKEIZHJEEC; EESEESCCTT:’ 1 http://www.alleng.ru/edu/math3.htm
P Heen ip ’ https://fipi.ru/
HOJYIPOCTPAHCTBO
M 0
HororupaHHHKH’ H30DpAXEITHE http://www.alleng.ru/edu/math3.htm
7 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 -
https://fipi.ru/
HECYIIECTBYIOIINX 0OHEKTOB
3 MHororpanHuKH, H300pakeHHne 1 http://www.alleng.ru/edu/math3.htm
POCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, https://fipi.ru/



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/

HECYIIECTBYIONINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

http://www.alleng.ru/edu/math3.htm

9 CJIEZCTBUS U3 HUX https://fipi.ru/
10 AKCHOMBI CTEPEOMETPHH U TIEPBBIC http://www.alleng.ru/edu/math3.htm

CIIEJICTBUS U3 HUX https://fipi.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
11 cnenctBus U3 HuX. CriocoObl 3a1aHus http://www.alleng.ru/edu/math3.htm

NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE. https://fipi.ru/

O0603HaueHus NPSIMBIX U TUIOCKOCTEH

N306paxkenue ceueHnit nupamubl, Kyoa u

H? VISMBL, KOTOPBIC HIPOXOAITT HEpes HX http://www.alleng.ru/edu/math3.htm
12 pé€bpa. M3o0pakeHne nepecedcHus hitos-//fioiru/

MOJTy4YeHHBIX TUIOCKOCTel. PackpamivBanue RS /LI

MOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

N306paxkenue ceueHnit nupamuabl, Kyoa u

H? VISMBI, KOTOPBIC HPOXOITT HEpes HX http://www.alleng.ru/edu/math3.htm
13 pé6pa. N3o0paxeHue nepeceueHus httos://fipi ru/

MOJTyYEHHBIX TUIOCKOCTeH. PackpammBanue ARSI

MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

N3o06paxkenue ceueHnii nupamuabl, Kyoa u

HF,) VMBI, KOTOPBIC HPOXOITT HEpes X http://www.alleng.ru/edu/math3.htm
14 pé6pa. N3o0paxeHue nepeceueHus httos://fipi ru/

MOJTyYEHHBIX TUIOCKOCTeN. PackpamvBanue AERs./pL. I

MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

N306paxeHue cedeHnit mupamuibl, Kyoa u

H? FSMEL, KOTOPRIE TROROIIAT BEPSS Hx http://www.alleng.ru/edu/math3.htm
15 pé6pa. N3o0paxeHue nepecedeHus

MOJIYYCHHBIX IJIOCKOCTEIA. PaCKpaH_II/IBaHI/IC
MOCTPOCHHBIX CcedeHU Ppa3HbIMU [IBETAaMU

https:/fipi.ru/



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/

http://www.alleng.ru/edu/math3.htm

16 Mertoz clie1oB /ISt TOCTPOCHUSI CCUCHUIA hitos://fioi.ru/
Merog ciie10B AJisg IOCTPOCHUS CEUCHUM.
17 CBOﬁfTBa r?epef:[eqeﬂnﬁ ipHMBIX u http://ww.alIenq.ru/edu/math3.htm
. https://fipi.ru/
IIOCKOCTEH
MGT? AL CHCAOB AT HO(iTpoeHm CCHCHIH. http://www.alleng.ru/edu/math3.htm
18 CBoiicTBa IepecevYeHU MPSIMBIX U -
. https://fipi.ru/
IIOCKOCTEH
[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
19 TpéM TOUYKaM Ha péOpax. Co3manue http://www.alleng.ru/edu/math3.htm
BBIHOCHBIX YEPTEIKEH M 3aIIUCh [IaroB https://fipi.ru/
HOCTPOCHHUSI
[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
20 TpéM TOUYKaM Ha péOpax. Co3nanue http://www.alleng.ru/edu/math3.htm
BBIHOCHBIX YEPTEIKEH M 3aIIUCh [1aroB https://fipi.ru/
HOCTPOCHHUSI
[TocTpoenue ceuenunii B mupamue, Kyoe mo
21 TpéM ToukaM Ha péopax. Co3naHue http://www.alleng.ru/edu/math3.htm
BBIHOCHBIX YE€PTEXKEH M 3aIKCh I1aroB https://fipi.ru/
HOCTPOCHUSI
[TocTpoenue ceuenunii B mupamue, Kyoe mo
29 TpéM Toukam Ha péopax. Co3naHue http://www.alleng.ru/edu/math3.htm
BBIHOCHBIX YE€PTEKEH M 3alKCh I1aroB https://fipi.ru/
HOCTPOCHUSI
IToBTOpenue miannmerpun: Teopema o
23 HpOHOEHI/IOHaJ'IBHBIX OTII))CSKaX. 1'11)0)1061/16 http:llwyvyv.alIenq.ru/edu/math3.htm
https://fipi.ru/
TPEYTrOJbHUKOB
24 [ToBropenue nnanumetpuu: Teopema http://www.alleng.ru/edu/math3.htm



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000

Menemnada. PacueTsl B ceyeHUsIX Ha
BBIHOCHBIX YepTexax. McTtopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

https://fipi.ru/

KonTponpHas padora " AKCHOMBI

http://www.alleng.ru/edu/math3.htm

25 crepeomerpuu. Ceuenus" https://fipi.ru/
B3aumHOE pacrosnioxeHue mpsmMbIX B
26 npoctpadcTBe. CKPENIHBAIOIINAECS MTPSIMBIC. http://www.alleng.ru/edu/math3.htm
[Tpu3HaKK CKPEIIMBAIOIINXCS PSIMBIX. https://fipi.ru/
[MapasuienbHbIC PSIMBIC B IPOCTPAHCTBE
Teopema 0 CyIIeCTBOBAaHHHU H
€IMHCTBEHHOCTH MPSIMO# MapaiieTbHOM
27 JTAHHOU TPSIMO#, IPOXOISIICH Yepe3 TOUKY http://www.alleng.ru/edu/math3.htm
IPOCTPAHCTBA M HE JIeKAIIe Ha TaHHOK https://fipi.ru/
IpsMou. JleMMa o0 nepecedeHnn
HaPaJUICIBHBIX IPSMBIX IIOCKOCTHIO
[MapamienbHOCTh TpeX MpsMbIX. Teopema o
28 Tp'ei napanneanHl:( Hp}IIIz/IbIX. Teoperli/la 0 http://wyvyv.alIenq.ru/edu/math3.htm
https://fipi.ru/
CKPETMBAIOIINXCSI IPSIMBIX
[TapanenpHoe npoekTupoBanue. OCHOBHbBIC
29 CBOMCTBa MapajlIeNIbHOTO MPOSKTHPOBAHHUS. http://www.alleng.ru/edu/math3.htm
N3o00paxeHue pa3HbIX GUTyp B https://fipi.ru/
NapaJyIeIbHON MPOEKIINH
Henrpaeras npoekiu. Yron ¢ http://www.alleng.ru/edu/math3.htm
30 COHAIPABICHHBIMH CTOPOHAMH. YTOJ .
https://fipi.ru/
MEXTy MTPSIMBIMU
3aj1aun Ha JOKA3aTEeIbCTBO U UCCIIEIOBAHHUE, http://www.alleng.ru/edu/math3.htm
31 CBSI3aHHBIE C PACIIOIIOKEHUEM MPSIMBIX B

IIPOCTPAHCTBE

https:/fipi.ru/
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[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak

http://www.alleng.ru/edu/math3.htm

32 napavnnenbﬁocm psMOii U rmocxoucm. hitos://fioi.ru/
CBoiicTBa MapauieIbHOCTH MPSMOI 1 AEes oL
IIOCKOCTH
I'eomerpudecKkue 3a1a4n Ha BEIYUCICHUC U

33 JI0Ka3aTeNIbCTBO, CB3aHHBIE C http://www.alleng.ru/edu/math3.htm
HapajIeIbHOCTIO IPSIMBIX H IJIOCKOCTEH B https://fipi.ru/
IPOCTPAHCTBE
[TocTpoenue ceueHus, MPOXOASAICTO Yepe3

34 JAHHYIO MPSAMYIO Ha Y4epTeKe U http://www.alleng.ru/edu/math3.htm
napauIeIbHOrO APYro npsmoi. Pacuér https://fipi.ru/
OTHOLLEHUN
[MapasuienbHas IPOEKITHsL, TPUMCHEHHE TS

35 HIOCTPOCHHUSI CCUCHUH KyOa 1 http://www.alleng.ru/edu/math3.htm
napaenenumnena. CBoicTaa https://fipi.ru/
napajuiesIeume/ia U IPH3MbI

36 [MapamnenbHbie wiockocty. [Tpu3zHaku http://www.alleng.ru/edu/math3.htm
NapajIeIbHOCTH JIBYX TUIOCKOCTEH https://fipi.ru/
Teopema 0 mapamienbHOCTH U

37 €IMHCTBEHHOCTH TUIOCKOCTH, TTPOXO/ISIICH http://www.alleng.ru/edu/math3.htm
Yyepe3 TOUKY, He MPUHAIIIEKAITYIO JaHHOM https://fipi.ru/
IJIOCKOCTH U CJIEICTBUS U3 HEE
CaoiicTBa mapauieNIbHbIX MIOCKOCTEH: O

38 napayIeIbHOCTU MPSAMBIX NePECeUeHUs IPU http://www.alleng.ru/edu/math3.htm
HepeceyeHH JBYX MapaieIbHbIX https://fipi.ru/
IIJIOCKOCTEN TpeThen

39 CaoiicTBa mapanienbHbIX MJIOCKOCTEN: 00 http://www.alleng.ru/edu/math3.htm

OTPEC3KaxX NapaJICIbHBIX IMMPAMBIX,

https:/fipi.ru/
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3aKJIIOUYEHHBIX MEXKy MapajuIeIbHbIMUA
IUIOCKOCTSIMU; O IEPECEYCHUH MTPSIMOU ¢
JIBYMS ITapaJuIeIbHBIMU IIOCKOCTAMU

[ToBropenue: Teopema [ugaropa Ha

http://www.alleng.ru/edu/math3.htm

40 TUIOCKOCTH https://fipi.ru/

a1 [ToBTOpEHHE: TPUTOHOMETPHS http://www.alleng.ru/edu/math3.htm
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://fipi.ru/

42 CBoiicTBa Ky0a M MPSIMOYT'OJIBHOIO http://www.alleng.ru/edu/math3.htm
napaJuieenumneaa https://fipi.ru/

43 BbruniciieHue JUIMH OTPE3KOB B KyOe U http://www.alleng.ru/edu/math3.htm
HPSMOYTOJBHOM TapaJUICIICIUIICC https://fipi.ru/
[leprneHUKYISPHOCTD MPSIMOU U

44 HJI(I:CKO(;I”[[I/I.)IIIPII/)IBHEIK nelljneHJmenﬂpHOCTn http://wyvyv.alIenq.ru/edu/mathS.htm

. https://fipi.ru/
IPSIMO#A ¥ TUTOCKOCTH
[leprneHIUKYISAPHOCTD MPSIMON
45 HJI(I:CKO(;I”[[H.)II_IPII/)ISHaK He;)HeHHHKYHHpHOCTH http://wyvyv.alIenq.ru/edu/mathS.htm
. https://fipi.ru/
HPSIMO#A ¥ TUTOCKOCTH
Teopema o CylIeCTBOBAHUU U

16 €/IMHCTBCHHOCTH TIPSIMOM, TIPOXOIAIIICH http://www.alleng.ru/edu/math3.htm
4epe3 TOYKY MPOCTPAHCTBA U https://fipi.ru/
HEePIEHIUKYISPHOM K IOCKOCTH

47 [TnockocTH ¥ MEePHeHIUKYIISIPHBIC UM http://www.alleng.ru/edu/math3.htm
IpsSIMbIE B MHOTOTPaHHHUKAX https://fipi.ru/

48 [T1nockocTu U nepneHANKyYIIpHbIE UM http://www.alleng.ru/edu/math3.htm
npsiMbIE B MHOTOTPaHHUKAX https://fipi.ru/

49 [epnienaukynsap u HakiaoHHast. [Toctpoenue http://www.alleng.ru/edu/math3.htm
HEepIeHINKYIIApa U3 TOYKU Ha MPSIMYIO https://fipi.ru/

50 [Mepnienaukynsap u HakinoHHast. [ToctpoeHue http://www.alleng.ru/edu/math3.htm
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NEPHEHAUKYJIAPA U3 TOYKH HA NIPSAMYIO

https://fipi.ru/

Teopema o Tpéx neprneHAUKYIsIpax (mpsmas

http://www.alleng.ru/edu/math3.htm

>1 u oOpaTHas) https:/fipi.ru/
59 Teopema o Tpéx mepreHAnKyIsIpax (mpsamast http://www.alleng.ru/edu/math3.htm
u oOpaTHas) https://fipi.ru/
53 VYT0o1 MEeXIy CKPEIIUBAIOIIUMHUCS TPSIMBIMH http://ww.alIenq.ru/edu/math3.htm
https://fipi.ru/
54 [Torck nepreHANKYIIPHBIX MPSIMBIX C http://www.alleng.ru/edu/math3.htm
HIOMOIIBIO MIEPICHUKYIISIPHBIX IJIOCKOCTEH https://fipi.ru/
55 OpTOroHaILHOE MIPOEKTHPOBAHUE http://wyvyv.alIenq.ru/edu/mathS.htm
https:/fipi.ru/
IlocTpocHue ceueHul Ky0a, IIPU3MBbI,
56 npas f: EHOM HﬂpaMmHyC Hoiombm http://ww.alIenq.ru/edu/math3.htm
. https://fipi.ru/
OPTOTOHAJIBHOMN MPOCKIIUH
IlocTpocHue ceueHuii Kyoa, IpU3MBbI,
57 npas f: EHOM HI/IpaMI/I}lHyC o ;OHIHO http://ww.alIenq.ru/edu/math3.htm
3 https:/fipi.ru/
OPTOTOHAJBHOMN MPOEKITHH
CumMMeTpus B IPOCTPAHCTBE OTHO(iI/ITeJ'ILHO http://www.alleng.ru/edu/math3.htm
58 mwiockocTH. [Inockocti cuMmeTpuii B e
https:/fipi.ru/
MHOTOTPaHHHKAX
59 [Ipu3HaK neprneHIuKyISpHOCTH TPSMOH 1 http://www.alleng.ru/edu/math3.htm
TUIOCKOCTH KaK CJICJICTBUE CHMMETPHH https://fipi.ru/
60 [IpaBuiibHBIE MHOTOTPaHHUKH. Pacuér http://www.alleng.ru/edu/math3.htm
PacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH https://fipi.ru/
61 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér http://www.alleng.ru/edu/math3.htm
paccTOSTHUM OT TOYKHU J0 TIOCKOCTH https://fipi.ru/
62 Crioco0ObI ONyCTUTD MEPIEHAUKYIISAPHI: http://www.alleng.ru/edu/math3.htm

CUMMCTpPUs, CABUT TOYKH 110 HapannenLHoﬁ

https:/fipi.ru/
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IPSAMOi

Casur 1o HenapasuieIbHON TPsSMOH,

http://www.alleng.ru/edu/math3.htm

63 U3MEHEHHE PACCTOSHUIA https:/fipi.ru/
Konrpoxbras pabora "Bsansiioe . http://www.alleng.ru/edu/math3.htm
64 PACIIONIOKEHHE MPSIMBIX U IUIOCKOCTEN B -
. https:/fipi.ru/
IPOCTPAHCTBE
IToBTOpEHME: YrOI MEX Ty TPSIMBIMHU Ha
65 IUIOCKOCTH, TPHTOHOMETPHS B http://www.alleng.ru/edu/math3.htm
POU3BOJILHOM TPEYTOJIbHHUKE, TEOpEMa https://fipi.ru/
KOCHHYCOB
66 iiﬁii:ﬁﬁz;o;cfiﬁzmw 5 http://wyvyv.al leng.ru/edu/math3.htm
https:/fipi.ru/
IPOCTPAHCTBE
67 I'eomeTpuyecKie METO bl BBIYUCIICHHS yTJia http://www.alleng.ru/edu/math3.htm
ME/1y MPSIMBIMH B MHOTOIPaHHUKAX https://fipi.ru/
68 JiByrpanHbIit yron. CBOMCTBO JTMHEHHBIX http://www.alleng.ru/edu/math3.htm
YTJIOB IBYTPAHHOTO yTiia https://fipi.ru/
69 [Mepnenaukynsipubie mwiockoctu. CBoicTBa http://www.alleng.ru/edu/math3.htm
B3aUMHO MEPICHIUKYISPHBIX TIOCKOCTEH https://fipi.ru/
[Tpu3Hak neprneHanKyISIPHOCTH http://www.alleng.ru/edu/math3.htm
70 IJIOCKOCTEM; TeopemMa 0 IpsiMOr
MEePECEUCHUS ABYX MIOCKOCTEN
TIePIICH UK YIISIPHBIX TPETHEH TIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo; https://fipi.ru/
71 WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napasuiesenume/ia
79 Teopema 0 AuaroHajiu NPsSIMOYTOJIEHOTO http://www.alleng.ru/edu/math3.htm

napajjejenuicaa u CJICACTBUC U3 Hee
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CrepeomeTpuyuecKue U NpUKIaJIHbIC 33/1a4H,

https://fipi.ru/

73 CBSI3aHHBIC CO B3aUMHBIM PACIHOJIOKCHUEM
HPSIMBIX U IJIOCKOCTH
[ToBTOpEHUE: CKPEIIMBAIOIINECS TIPSIMEIE, http://www.alleng.ru/edu/math3.htm
74 napajuleJIbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHHKAX
[Tapa mapaienbHBIX IIOCKOCTEH Ha https://fipi.ru/
75 CKPEIMBAIOIIUXCSI PSMBIX, PACCTOSHIE
MEXy CKPCIIMBAOIMMHUCS TPSIMBIMU B
IPOCTHIX CUTYAIHSX
76 PaccrosiHME OT TOYKH 10 IUIOCKOCTH, http://www.alleng.ru/edu/math3.htm
paccTosiHuEe OT MPSAMOIl JI0 IIOCKOCTH
Bbrurciienne pacCcTOsSHUIE MEXTy https://fipi.ru/
77 CKPEIMBAIOIIUMUCS IPSMBIMHU C TIOMOIIBIO
HEPICHIUKYIISIPHOMN IIOCKOCTH
TpéxrpaHHbIil Yo, HEPAaBESHCTBA IS http://www.alleng.ru/edu/math3.htm
78 TpexrpaHHbIx yrioB. Teopema [Tucgaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJIsI
TPEXTPaHHOTO yria
79 DneMEeHTHI ChepUIECKO TeOMETPUH: https://fipi.ru/
reo/Ie3MIeCcKue JINHUU Ha 3eMIie
80 KontponbsHas padoTa "YTiabl 1 paccTostHUS" http://www.alleng.ru/edu/math3.htm
81 Cucremaru3zanus 3HaHUH "MHOTOTpaHHHK U https://fipi.ru/
€ro 3JIEMEHTHI"
82 [Mupamua. Bunsl nupamu. [paBunbHas http://www.alleng.ru/edu/math3.htm
MpamMuIa
83 [Tpusma. IlpsimMast 1 HaKJIOHHAs IPU3MBI. https://fipi.ru/

[IpaBunbHas npusma
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[Ipssmoit napaiienenunen, NpsMOyroabHbIN

http://www.alleng.ru/edu/math3.htm

84 1
napajuiejaenumnes, Kyo
85 Brinykisie MHOTOTpanHuku. Teopema 1 https://fipi.ru/
Ditnepa
Beinykiibie MEOrorpannuku. Teopema http://www.alleng.ru/edu/math3.htm
86 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHHUKH
87 KontponbHas padora "MHOTOrpaHHUKH' 1 https://fipi.ru/
88 [ToHsTHE BEKTOpPA Ha IJIOCKOCTH H B 1 http://www.alleng.ru/edu/math3.htm
POCTPAHCTBE
89 CymMa BEKTOpOB 1 https://fipi.ru/
90 Pa3HOCTH BEKTOPOB 1 http://www.alleng.ru/edu/math3.htm
91 [TpaBuio mapasienenurena 1 https:/fipi.ru/
92 YMHOXEHHE BEKTOpa Ha YUCIIO 1 http://www.alleng.ru/edu/math3.htm
93 Paznoxxenne BekTopa mo 6aszucy Tpéx 1 https://fipi.ru/
BEKTOPOB, HE JISKAIIMX B OJHOW TIIOCKOCTH
94 CkanspHoe Mpon3BeICHNE 1 http://www.alleng.ru/edu/math3.htm
95 Brranciienue yria Mexay BEKTOpaMu B 1 https://fipi.ru/
POCTPAHCTBE
96 [Npocreiimme 3a1a4n ¢ BEKTOPaMu 1 http://www.alleng.ru/edu/math3.htm
97 [Tpocreiimme 3aa4un ¢ BEKTOpAMH 1 https://fipi.ru/
98 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1 http://www.alleng.ru/edu/math3.htm
99 [IpocrTeiimue 3aga4un ¢ BEKTOpaMHU 1 https://fipi.ru/
100 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 http://www.alleng.ru/edu/math3.htm
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https://fipi.ru/

101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O06001IeHrE U cCUCTEMATU3ALINS 3HAHUMN 1 http://www.alleng.ru/edu/math3.htm
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpus, 10 -11 kmaccwl/ Atanacss JI.C., byty3oB B.®., Kagomiues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckoe mocobue K mpeAMETHOM JIMHUU TI0 TeoMeTpun / ATaHacsH
JI.C., bByry3oB B.®., Kagomues C.b. u ap.; 2. Maremaruka: anredpa u Hauaia
MaTEeMaTUYeCKOro aHaian3a, reomerpusi. ['eomerpus 10-11 kiacc/ Yuebuuk
.bazoBelit u yriyOnennsii yposeHsb / Atanacsi JI.C., byty3os B.@.,
Kanomues C.b. u ap.; AkunonepHoe OO0miectBo «M3aaTenbcTBO
«IIpocemenue» 3. I'eomerpus. Aunakruueckne marepuans! 10 knacc.
ba3oBslil 1 npopunbHbId ypoHH / b.B.3uB; AkurionepHoe OO01ecTBo
«M3narensctBo «IIpocBemenue» 4. I'eomerpusd. Juaaktnyeckne MaTepuasl
11 knacc. ba3osslii 1 npoduiibHbIN ypoBHU / b.B.3uB; AkuinonepHoe

Oo6mectBo «M3narensctBo «IIpocBemienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.alleng.ru/edu/math3.htm - TumoBsic MaTeMaTHYECKKE 3a1aHUs

EI'D

http://eek.diry.ru/p62222263.htm - moaroroska xk EI'D o maremaTuke
https://fipi.ru/

bubmmoreka IIOK
https://m.edsoo.ru/
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https://www.google.com/url?q=http://eek.diry.ru/p62222263.htm&sa=D&ust=1574329159473000
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