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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M M3y4aThb
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPaHHUKH M Te€la BpallCHUsA, KOHCTPYHUPOBATb T'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX INPUMEHSATh, NMPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAaHTHOM T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUW  pacrlpeiensercs He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0yJarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJII0/IEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTENIbHBIX MpOrpaMM, OOECHEeUnuTh YIIIyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelluBaromuyecss npsmble. [Ipu3Haku CckpemumBaromumxcs
npsMbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD MPSIMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUICNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuieleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IIPsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAUMKYJAPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yroibHass nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslIOXKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYECKOW IesATEebHOCTH, JTaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4he M CXOJCTBO MO3WLHUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIH U YCIOBUSAM, OOBACHITh MPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh LElb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHHOBBIX (opmax paboThl (00CYykAeHUS, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 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: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOO/IHO  ONEpUPOBATH  IOHATHSAMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (UTYP Ha IJIOCKOCTh, BBIIOJHATh U300pakeHUs puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHUKOB Pa3jIW4YHBIMH METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJHO OINEPUPOBATHh MOHITHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemaTh 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIIEHWH U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TNPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPHOPETUPOBATH HH(OPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEJIUUMH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoaundecTBo yacoB
Ne HaumenoBanue pa3jiesioB JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
Konrpoububle IIpakTHyeckue
n/n U TeM NPOrpaMmbl Bcero pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
B3aumMmHoOe pacmonoxenue
2 p 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSMBIX B POCTPAHCTBE
3 [TapannensHOCTh NPSMBIX U 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
IIJIOCKOCTEH B MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6129/start/131672/
|} PONR——— https://resh.edu.ru/subject/lesson/4724/start/20411/
4 PHCHIIIY AP . o5 https://resh.edu.ru/subject/lesson/4757/start/20566/
TPAMBIX H TLTOCKOCTCH B https://resh.edu.ru/subject/lesson/6127/start/221519/
TpOCTpARCTBE https://resh.edu.ru/subject/lesson/4748/start/20810/
Vsl U paccTosHUS 16 https://resh.edu.ru/subject/lesson/6063/start/21120/
6 MHororpaHHuKu 7 https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5724/start/21892/
7 B 12 https://resh.edu.ru/subject/lesson/5723/start/149167/
CKTOPBI B NPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6083/start/149229/
3 [ToBTOpeHnue, 0600IIeHNE U 5 5
cucTeEMAaTU3aIus 3HaHUI
OBIHIEE KOJIMYECTBO YACOB
I 102 6 0

I10 [TIPOI'PAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuyecTBo 4acosB

Ne
n/ Tema ypoka Bcer  KoHTpoabHBI
n 0 e padoThblI

IIpakTHyec
KHe
padoThI

Jara
U3y4eH
usi

JJ1eKTPOHHBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcsl

OcHoBHbIE TIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napauieNbHbIX
PSMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka

ITonsTus
CTEpEOMETPUH:
TOYKa, MpsMasl,
IUIOCKOCT,
HPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA 1
M300paKeHHS HA
PHCYHKE TTOCKOCTH,
napaIebHBIX
IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/4756/start/203542/

ITousTHs:

MepPECEKAIOIINECS
IIOCKOCTH, 1
MepeCceKaroIInecs

npsiMasi U MII0CKOCTh;

https://resh.edu.ru/subject/lesson/4756/start/203542/




HOJIYIIPOCTPAHCTBO

[NousaTus:
MepeCeKarIINeCs
IUIOCKOCTH, .
1 https://resh.edu.ru/subject/lesson/4756/start/203542/
MepEeCEeKaAIINECs

npsiMasi U MJI0CKOCTh;

MOJIYIIPpOCTPAHCTBO

MHOrorpaHHukH,

n300pakeHne

MPOCTEUIINX

MPOCTPAHCTBEHHBIX 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
duryp,

HECYIIECTBYIOIIUX

00BEKTOB

MHoOrorpaHHukH,

n300pakeHue

MIPOCTEUILINX

NPOCTPAHCTBEHHBIX 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
duryp,
HECYLIECTBYIOLIUX
00BEKTOB
AxcuoMel
CTEPEOMETPUH U
MIEpPBbIE CIEACTBUSA
W3 HUX

1 https://resh.edu.ru/subject/lesson/4756/start/203542/

AKCHUOMBI
CTEpPEOMETPUU U
p p 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
MIEpPBbIE CIEACTBUS

U3 HUX




AKCHOMBI
CTEPEOMETPHUHU U
TIEPBBIC CIEICTBUS
n3 HuX. CrocoObl
3aJIaHUsI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS
TPSIMBIX |
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4756/start/203542/

10

N3o6paxkenue
CEUYEHUI MUpaMU/Ibl,
Ky0a 1 IpU3MBl,
KOTOpBIE TPOXOJAT
yepes ux péopa.
N300paxkenue
NIEPECEUCHUS
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHUH pa3HBIMU
[[BETaMU

https://resh.edu.ru/subject/lesson/4756/start/203542/

11

N3obpaxenue
CEYEHU! NUpamMubl,
Ky0a U pU3MBI,
KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3obpaxenue

https://resh.edu.ru/subject/lesson/4756/start/203542/




12

13

MepeCcCeUCHUs
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEYCHUH Pa3HBIMHU
[IBETaMHU

N3o0pakeHue
CeUeHH MupaMubl,
Ky0a U IPU3MBI,
KOTOpBIE ITPOXOJAT
yepe3 ux péopa.
N3o06paxkenue
nepeceyeHust
MOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMU

Nzobpaxenue
CCUYCHU I MUPaAMHIBI,
Ky0a 1 pHU3MBl,
KOTOpbIE MTPOXOAST
yepe3 ux péopa.
N3obpaxenue
nepeceueHus
HOJTY4EHHBIX
IIJIOCKOCTEM.

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/4756/start/203542/




PackpamuBanue
MOCTPOEHHBIX
CEYEHUM pa3HBIMU
LBETaMH

14

Meton cnenoB s
MMOCTPOEHUS CEUCHUI

https://resh.edu.ru/subject/lesson/4756/start/203542/

15

Merton caenoB I
MOCTPOCHUS
ceueHuii. CBoiicTBa
MEepECECUCHU I
MPSIMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4756/start/203542/

16

Merton caenoB ajst
MOCTPOCHUS
ceuennii. CBoiicTBa
MepeceueHU
NPSIMBIX U
MIOCKOCTEeM

https://resh.edu.ru/subject/lesson/4756/start/203542/

17

18

IToctpoenue
CEYCHU! B
nupamuie, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEKEN
Y 3aIIUCh 111aroB
MOCTPOCHUS

ITocTpoenue
CE4YCHU! B
nupamue, Kyoe mo

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/4756/start/203542/




19

20

TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTexei
U 3aIUCh 111aroB
MOCTPOCHUS

IToctpoenue
CEeYeHU! B
nupamue, Kyoe mo
TpE€M TOUKAM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEUN
Y 3aIIUCh I11aroB
MOCTPOEHUSA

ITocTtpoeHnue
CEeYCHU! B
nupamujie, Kyoe no
TpEM TOYKaM Ha
pébpax. Co3znanue
BBIHOCHBIX YEPTEKEHN
Y 3aIIMCh 111aroB
IIOCTPOEHHUS

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/4756/start/203542/

21

IToBTOpEeHME
IUTAaHUMETPHUH:
Teopema o
IPONOPLUOHAIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

https://resh.edu.ru/subject/lesson/4756/start/203542/

22

[ToBTOpEHME
IUIAHUMETPHUH:

https://resh.edu.ru/subject/lesson/4756/start/203542/




23

24

Teopema MeHenasi.
Pacuetsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
IUIAHUMETPUU U
CTEpEOMETPUN

KoHTposbHas padota
" AKCHOMBI
CTEPEOMETPHH.
Ceuenuns"

Bzaumuoe
pacnosoKeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CxpemmBaromuecs
npsimele. [Ipusnaku
CKPELIMBAIOIINXCS
MPSIMBIX.
ITapautenpHbIe
IpsIMBbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/6133/start/272668/

25

Teopema o
CyIlIECTBOBaHUU U
€JUHCTBEHHOCTHU
IpsIMO
napajuieIbHON
JTAHHOW MPSIMO1A,
MPOXOIAIIEH uepe3

https://resh.edu.ru/subject/lesson/6133/start/272668/




26

TOYKY MPOCTPAHCTBA
U He JIeKaller Ha
JTAaHHOU MPSIMOiA.
Jlemma o
MePECCUCHUH
napajuieIbHbIX
MPSIMBIX TIJIOCKOCTHIO

[TapamiensHOCTH
TpeX MPSAMBIX.
Teopema o Tpéx
IapaJuIeIbHbIX
npsaMeIx. Teopema o
CKPELIUBAIOIINXCSA
MIPSIMBIX

https://resh.edu.ru/subject/lesson/6133/start/272668/

27

[TapannensHoe
IPOEKTHPOBAHHE.
OcHoBHBIE CBOWCTBa
HapauIeIbHOTO
MIPOSKTHPOBAHUSI.
N300paxkeHue
pasHbIX uryp B
napajuieJIbHON
POEKIUH

https://resh.edu.ru/subject/lesson/6133/start/272668/

28

[enTpanbHas
IIPOEKIUs. YTOI C
COHAIIPaBJIICHHBIMU
CTOpPOHaMU. YTOII
MEXIY IPSAMBIMU

https://resh.edu.ru/subject/lesson/6133/start/272668/

29

3agaun Ha

https://resh.edu.ru/subject/lesson/6133/start/272668/




30

JI0Ka3aTeabCTBO U
UCCIIEI0BaHHUE,
CBSI3aHHBIE C
pacIoI0KEHHEM
IpPSMBIX B
IIPOCTPAHCTBE

Ilonstus:
napasuieibHOCTh
MPSIMOM U TNIOCKOCTH
B IPOCTPAHCTRE.
[Ipn3nak
MapauieIbHOCTH
IPSAMON U
IUIOCKOCTH.
CBoiicTBa
napajuieIbHOCTH
MPSIMOU U ITNIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/125651/

31

32

I'eomerpuueckue
3a/1a4M Ha
BBIUNCJICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
NapauIeIbHOCTHIO
MPSIMBIX U
IIJIOCKOCTEM B
MIPOCTPAHCTBE
[TocTpoenue
CEYEHH,
MIPOXOASIIETO Yepes

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6065/start/125651/




33

JAHHYIO MPSIMYIO Ha
yepTexe u
napasuieIbHOTO
JPYTOU MPSIMOiA.
Pacuér oTHOLICHMIT
[TapamiensHas
MPOEKIINS,
MpPUMEHEHUE IS
MOCTPOCHUS CEUCHUN
Ky0Oa u
napajuiejenumnesa.
CaoiicTBa
napajienenuneaa u
MIPU3MBI

https://resh.edu.ru/subject/lesson/6129/start/131672/

34

ITapautenpHbIe
IJIOCKOCTH.
[Ipu3naku
[apauIeIbHOCTH
JBYX IUIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema o
napauieIbHOCTH 1
€IMHCTBEHHOCTH
MJIOCKOCTH,
MPOXOIAIIEH uepe3
TOUYKY, HE
MPUHAJISKALLY IO
JTAHHOM TUIOCKOCTHU U
CJIEACTBHS U3 HEE

https://resh.edu.ru/subject/lesson/6129/start/131672/

36

CaoiicTBa

https://resh.edu.ru/subject/lesson/6129/start/131672/




37

38

39

napajuieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MIPSIMBIX
MepeCeUCHHs TIPH
MEPECCUCHHH JIBYX
napauieIbHbIX
IIJIOCKOCTEN TpeThen

CBolicTBa
napajieabHbIX
INIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKTI0UEHHBIX
MEXIY
napajuieIbHbIMU
INIOCKOCTSIMH; O
MepeCeUeHUH
IIPSIMOM C IBYyMs
napauieIbHBIMU
IUIOCKOCTSIMHU

IToBTOpeHue:
teopema ITudaropa
Ha TUIOCKOCTH

IToBTOpeHue:
TPUTOHOMETPUS
HPSIMOYT'OJILHOT'O
TPEYroJbHUKA

https://resh.edu.ru/subject/lesson/6129/start/131672/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/




40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO 1
napaJuieenuneaa

https://resh.edu.ru/subject/lesson/4724/start/20411/

41

Brraucnenue aimH
OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM

napasuiesienuIe e

https://resh.edu.ru/subject/lesson/4724/start/20411/

42

[IepneHqukynsspHOCT
b IIPSAIMON U
mockocty. [Ipusnak
NEPIEHAUKYISIPHOCT
Y NPAMON 1
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

43

[IepnenqukynsspHOCT
b IIPSAIMON U
mockocTy. [Ipu3nak
NEPIEHANKYISAPHOCT
U IIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

44

Teopema o

CYILLIECTBOBaHUU U
€MHCTBEHHOCTH

IPSIMOH,

MPOXOJIAIICH uepes 1
TOYKY IIPOCTPAHCTBA

u

MEePIECHINKYISPHOMN

K [IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

45

ITnockoctu n 1

https://resh.edu.ru/subject/lesson/4724/start/20411/




NEePIEHIUKYIISIPHBIC
UM IpSAMBIC B
MHOI'OIPaHHHUKAX

46

ITmockoctu n
HEPIEHINKYIIAPHBIE
508 HpSIMBIG B
MHOTOT'PaHHHKAX

https://resh.edu.ru/subject/lesson/4724/start/20411/

47

[Iepnennukymnsp u
HAaKJIOHHASI.
[TocTpoenue
NEPIEHANKYJISIPA U3
TOYKH Ha IIPSIMYIO

https://resh.edu.ru/subject/lesson/4724/start/20411/

48

[Iepnennukymnsp u
HAaKJIOHHASI.
[TocTpoenue
NEePIEHANKYJISIPA U3
TOYKH Ha MIPSIMYIO

https://resh.edu.ru/subject/lesson/4757/start/20566/

49

50

51

52

Teopema o Tpéx
HEePIEeHIUKYIIpax
(mpsimast 1 oOpartHas)
Teopema o Tpéx
NEePIEeHIUKYIIpax
(mpsimast 1 oOpatHas)
Yron mexny
CKPELIMBAIOIUMUCS
PSMBIMH

[Touck
HEepIEHINKYISPHBIX
NPSMBIX C TIOMOIIBIO

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/




NepHEHIUKYISIPHBIX
IUIOCKOCTEH

53

54

OproroHanbHOe
POCKTHPOBAHUE

IToctpoenue
cedyeHui Kyoa,
MIPU3MBI,
IIPaBUIIbHOMN
MUpaMU/IbI C
MOMOIIbIO
OPTOrOHAJILHOU
MPOEKIUU

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/

55

56

[TocTpoenue
cedeHuil Kyoa,
IIPU3MBI,
IIPaBUIIbHON
IIUPAMHUJIBI C
MIOMOLLIBIO
OPTOTrOHAJILHOU
IIPOEKLUU
Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIHO
IIJIOCKOCTH.
ITmockoctu
CUMMETpPHUH B
MHOTOTpaHHHUKaX

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/

S7

IIpu3naxk
NEPIEHAUKYJISIPHOCT

https://resh.edu.ru/subject/lesson/6127/start/221519/




U IIPSIMOM U
IUIOCKOCTH KakK
CIIEJICTBUE
CUMMETpUHU

58

[IpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacué€t paccrosinuii
OT TOYKH J0
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

59

[IpaBunbHBIE
MHOT'OTPAHHUKH.
Pacué€rt paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

60

61

CnocoOsbl 0nycTUTh
NEePIEHANKYIISIPHIL:
CUMMETpHUs, CABUT
TOYKH I10
napajuieIbHON
IpsAMOit

Casur 1o
HelapaJuIeIbHON
IIPSIMOM, U3MEHEHHUE
paccToAHUM

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/4748/start/20810/

62

KonTponbhas pabota
"B3aumHoe
pacroyioxeHue
MPSIMBIX U
IJIOCKOCTEH B

https://resh.edu.ru/subject/lesson/4748/start/20810/




npocTtpascTae”

63

[ToBTOpEHuUE: yron
MEXIy MPSMBIMU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIHLHOM
TpPEeyroJjbHUKE,
TeopeMa KOCHHYCOB

https://resh.edu.ru/subject/lesson/6063/start/21120/

64

[ToBTOpEeHue: yroiu
MEXIY
CKpCIIUBAOINMHUCA
IPSIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6063/start/21120/

65

I'eomerprueckue
METO/1bl BEIYUCIICHUS
yIila Mexay
IpSIMBIMU B
MHOT'OI'PaHHHUKAX

https://resh.edu.ru/subject/lesson/6063/start/21120/

66

JIByrpaHHBIN yrouI.
CBOICTBO JIMHEHHBIX
VTJIOB JIBYTPAaHHOTO
yria

https://resh.edu.ru/subject/lesson/6063/start/21120/

67

[lepnenaukynspHsie
IIJIOCKOCTH.
CBoiicTBa B3aMMHO
NEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6063/start/21120/

68

[Ipusnak
MEePIEeHIUKYISIPHOCT

https://resh.edu.ru/subject/lesson/6063/start/21120/




69

70

71

U TIOCKOCTEH;
TeopeMa O MPSAMOi
nepeceyeHus IByX
MIJIOCKOCTEM
MEePIEeHIUKYISIPHBIX
TPEThEH IIIOCKOCTH

[IpsiMoyrosbHbBIN
napajuieaeune/;
Ky0; U3MEpEHUs,
CBOICTBa
MPSIMOYTOJILHOTO
napajuiejenumneaa

Teopema o
JHaroHaigu
MPSMOYTOJIBHOTO
napasuiesienuIe1a u
CJIEICTBHE U3 HEE

Crepeomerpuueckue
U TIPUKIIaTHBIE
3aJauu, CBSI3aHHbIE
CO B3aMMHBIM
pacIoIoKeHueM
MMPAMBIX U
TUTOCKOCTH

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

72

IToBTOpeHue:
CKPEIIHBAIOIINECS
psIMBIE,
napaJuleJIbHbIC
IUIOCKOCTH B

https://resh.edu.ru/subject/lesson/6063/start/21120/




CTaHJApTHBIX
MHOTI'OI'PaHHHUKax

73

74

75

76

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPELIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXITY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaLIUAX

Paccrosaue or
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT
IpsAMOH 110
IJIOCKOCTH
Brruucnenune
pPacCcTOSTHUN MEX Ty
CKPEIINBAIOIIUMUCS
IPSIMBIMU C
MIOMOIIBIO
NEePHEHANKYISIPHON
MJIOCKOCTH
Tpé€xrpanHslii yroi,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB
Y CHHYCOB IS
TPEXTPAHHOTO yTiIa

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/




77

78

OJIEMEHTHI
chepuueckon
T€OMETPHUH:
reoe3nIecKue
JIMHAM Ha 3eMIie

KontponsHas padora

"Vrusl u
paccrosHus"

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

79

Cucremaruzanus
3HAHHUHI
"MHOrorpaHHuK u
€ro dJIEMEHTHI"

https://resh.edu.ru/subject/lesson/6018/start/221550/

80

ITupamuna. Buasl
MAPAMHUI.
[IpaBunbHas
nupaMuaa

https://resh.edu.ru/subject/lesson/6018/start/221550/

81

82

83

IIpusma. IIpsamas u
HAaKJIOHHAs [TPU3MBI.
IIpaBunbpHas npuzma
[Ipssmont
napajuleenuIes,
IIPSIMOYTOJIBHBIN
napajuieJenumnes,
Ky0

Beinykiisie
MHOT'OT'PAaHHUKH.
Teopema Ditnepa

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/6018/start/221550/

84

Breinykiisie
MHOT'OT'PAaHHUKH.

https://resh.edu.ru/subject/lesson/6018/start/221550/




Teopema Dilnepa.
[IpaBuibHBIE U
MOJTypaBUIIbHbIC
MHOTOTPaHHUKHU

KontponsHas padora

85 " " https://resh.edu.ru/subject/lesson/6018/start/221550/
MHororpanHuku
IlonsiTHe BekTOpa Ha
p https://resh.edu.ru/subject/lesson/5724/start/21892/
86 IUIOCKOCTH U B
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB https://resh.edu.ru/subject/lesson/5724/start/21892/
88 PazHoCTh BEkTOPOB https://resh.edu.ru/subject/lesson/5724/start/21892/
IIpaBuno
89 p https://resh.edu.ru/subject/lesson/5724/start/21892/
napajuiejaenunena
90 YMHOKEHUE BEKTOpa https://resh.edu.ru/subject/lesson/5723/start/149167/
Ha YHCIIO
Paznoxenue BekTopa
o 0a3ucy Tpex
y 1P https://resh.edu.ru/subject/lesson/5723/start/149167/
91 BEKTOPOB, HE
JISKANINX B OJHOM
IUIOCKOCTH
92 CxansipHoe https://resh.edu.ru/subject/lesson/5723/start/149167/
MIPOU3BEICHUE
Brruucnenue yria
y https://resh.edu.ru/subject/lesson/5723/start/149167/
93 MEXJly BEKTOpaMH B
MIPOCTPAHCTBE
IIpocrenmue 3agauun
94 p & https://resh.edu.ru/subject/lesson/6083/start/149229/
C BEKTOpaMu
95 [Ipocreiimue 3amaun https://resh.edu.ru/subject/lesson/6083/start/149229/




C BEKTOpaMu

96 Hpocreiume 3anasu 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
C BEKTOpaMu

97 Hpocreiume sanain 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
C BEKTOpaMHU
O6o0mmeHue u

98 CcHUCTEMaTH3aIUs 1
3HAHUU
O6o0meHue u

99 CcHUCTEMaTH3aIUs 1
3HAHUU

100 Hrorosas 1
KOHTPOJIbHAsE paboTa

101 Htoropas 1
KOHTPOJIbHAsE paboTa
0O00011eHne U

102 CHCTeMaTH3aIHS 1
3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. I'eomerpus. 10-11 xmaccel: ydeOHMK JUIst 0OIIEO0Opa30BaTENbHBIX OpraHU3AIUMN:
0a30BbIii U npodwuiabHbd ypoBHU / [JI. C. Aranacsn, B. ®@. byry3os, C. b. Kamomies u
npyrue| — M.: [IpocBemenue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'eomerpus. Iloypounsie pazpabotkm. 10—I11 kmaccel: YyebHoe mocoOue ist
obmmeoOpa3zoBarenbHbIX oprannsanuii / C. M. Caaksn, B. @. Byty3zoB. — M.: [IpocBemenue
2. I'eomerpust. JIumaktuyeckue wmarepuanbl. 11 kmacc: ydeOHOe mocoOue s
00111e00pa30BaTeNIbHBIX OpraHu3anuii: 6a3oBblid U yryonennsid yposau / b. I 3uB. — M.:
IIpoceemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
WWW.Prosv



