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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO OOpa3oBaHMUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIInXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHONM MaTeMaTH4eCcKOou
IPaMOTHOCTH, U3YUYCHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyUalmxcs, a TakkKe KauyecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH IIETIOYKU JJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIeHUs TEOMETPUYECKUX 3aJayd, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusl  JACWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHAET pa3Hble BUABI y4EOHOM M TPYIOBON J1€ATEIHLHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJIFOPUTMAaMU  PEIICHUST  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS  T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJIe €ro MU3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OO0Y4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarJISAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 xiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSIMU Y HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATENIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnne reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuyielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUDIOCKOCTEW B MNPOCTPAHCTBE: MAPAJUIECIBHBIE TMpPsSAMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. IIpocreilmine npocTpaHCTBEHHBIE (UIypel Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopema O IIPsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMM/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W TPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOW TIMOBEPXHOCTH U TOBEPXHOCTH TNPABWIHHON MHPAMUIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TIIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa U miomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaJUIEIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IMIpaBUJl JCUCTBUU C Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimme 3amaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BENIEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHHMIO ATUX JOCTH)KCHUH B JIPYrUX HayKaX, TEXHOJOTHIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYHMBOTO OYIyIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUECKUM aCIIE€KTaM Pa3IMUYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTB); busnuecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPO(EecCHOHATBHOM  JESTENbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapakKTepa HSKOJOTHYECKHX IIpo0IeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTypoW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCaITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUM; YCTAaHABIIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npeajiaraTb ~ KpUTEPUM  JJIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCcKue 1eMCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBISBIATH AcUIMTHI MHGOPMALIMM, JAHHBIX, HEOOXOJAUMBIX NJii OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(GOPMALIHIO, IPEICTABIATh €€ B pa3IMUHbIX (opmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOPMYJIHMpPOBATH CYKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupOoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMHU UJIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOET0 BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0).

KnaccupumupoBate  MHOrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TIIOMIAAM MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOopMysl; BBIUMUCIATH COOTHOUICHHUS MEXKIY
TIOIIAASIMU TTOBEPXHOCTEHN, 00BEMaMU TTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYIO HAa YepTexkax U
PUCYHKaX.

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHS CTePEOMETPUUECKUX
3a]1a4, MPEANOIaratonX HECKOJIbKO IAroB PELICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHINNE MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T'€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
HCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHIN U TE€OpeM, anmapara ajareOpbl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KVIACC

OnepupoBaTh MOHATUAMM: IWJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHNYECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTAa; IIApOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CIIOSl, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOMIATU  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucaaTh COOTHOLIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsApHOEC IIPOU3BEACHUE, pACKIaAbIBAaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocreiimme reoMeTpuyYecKUe 3a1add HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuekTpoHHbIE (HU(POBHIE)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
https://www.yaklass.ru/p/geometriattprogram-
1 BBenenue B ctepeoMeTpuio 10 1,5
10-klass
[IpsiMBbI€ ¥ TUIOCKOCTH B
2 npocrpanctse. [lapamiensHOCT 12 1 2 https://resh.edu.ru/subject/17/10/
HPSIMBIX U IJIOCKOCTEH
[leprieHIUKYISIPHOCTD MPSMBIX U
3 prict Uy p p 12 1,5 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN
4 VYrisl MeXAy NPSMBIMU U 10 1 1 https://www.yaklass.ru/p/geometriattprogram-
IUIOCKOCTSIMU 10-klass
5) MHororpaHHuKu 11 1 1,5
https://www.yaklass.ru eometria#fprogram-
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 1 il . e Prog
10-klass
IToBTOpEHME: cCeueHNUs,
7 P 4 1 https://resh.edu.ru/subject/17/10/
pacCTOSIHUA U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 85

[NPOT'PAMME



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/subject/17/10/

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE

HanmeHoBaHMe pa3/iesioB U TeM Ipakruyec  (uudponkie)

Ne i/ KoHTpoJibHbIE
NporpamMmMbl Bcero KHe o0pa3oBaTte/ibHbIE

padoThI
padoThbI pecypchl

Tena BpameHus 12 1,5 https://math-ege.sdamgia.ru/
OOBEMBI Tel 5 0,5 https://math-ege.sdamgia.ru/
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 2,5 https://math-ege.sdamgia.ru/
[ToBTOpeHME, 0000IIECHNE, 7 1 05 https://resh.edu.ru/subject/1
cucTeMaTH3alus 3HaHUH ’ 7/11/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 5



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Homep
y4eOHoi
He/leH

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHBIC IOHATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpancTBo. [IpaBuia
n300pakeHUs Ha
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapaJuIeITbHBIX TPSIMBIX
(OTpe3KoB), cepeaArHBI
oTpe3Ka

IlonsTus:
MepeCceKaroINecs
TJTIOCKOCTH,
MepeceKaroIInecs
npsiMasi ¥ II0CKOCTh

ITonsatus:
MepeceKaronrecs
IUIOCKOCTH,
TepeCeKArOIINECs
npsiMast ¥ TIIOCKOCTh
3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHNe

0,5

1 https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriattprogram-
10-klass

2 https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriattprogram-
10-klass




MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MIPOEKIIMOHHBIX
yepTexax

HauanpHbIe CBEICHUS O
KyOe u nupamupe, ux
Pa3BEPTKHU U MOJIEIH.
Ceuenus
MHOTOI'PAaHHUKOB

HauanpHbIe CBECHUS O
KyOe U nmupamujie, ux
Ppa3BEPTKHU U MOJIEIH.
Ceuenus
MHOT'OTPaHHUKOB

https://resh.edu.ru/subject/17/10/

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUHU
CTepEOMETPUU: aKCHOMBI
CTEpEOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX
[Toustue 00

aKCHOMAaTHUYECKOM
IIOCTPOCHUH

https://www.yaklass.ru/p/geometria#program-
10-klass

https://resh.edu.ru/subject/17/10/




CTEPEOMETPHUU: AKCHOMBI
CTepEOMETPUU U
CIIEJICTBUS U3 HUX

10

ITousarue 00
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

https://www.yaklass.ru/p/geometriattprogram-
10-klass

11

12

13

Bzanmnoe
pacnonomeHHe Hp?[MI:IX
B MPOCTPAHCTBE:
MepeceKaronmecs,
NapajuieibHbIE U
CKpELIHBAOIIMNECS
MpsIMBIE

ITapamiensHOCTD
MPSAIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuieJIbHbIC NIPSIMBIE B
MIPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX
MPSIMBIX

[TapamiensHOCTB
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH
MPSAMON U TIIOCKOCTH

0,5

https://resh.edu.ru/subject/17/10/

14

Yriel ¢

https://resh.edu.ru/subject/17/10/




COHaITpaBJICHHBIMU
CTOpOHaMH

15

16

VYros Mexay npsMbIMU B
IIPOCTPAHCTBE
VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

0,5

https://www.yaklass.ru/p/geometriattprogram-
10-klass

https://mathb-ege.sdamgia.ru/

17

[TapannenpsHOCTH
IUIOCKOCTEH:
napajuiejbHbIC
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

18

CaoiicTBa
napajuieIbHbIX
IJIOCKOCTEH

https://www.yaklass.ru/p/geometriat#tprogram-
10-klass

19

IIpocreiimme
MIPOCTPAHCTBEHHbIE
(Gurypsl Ha MJIOCKOCTHU:
TeTpa’ap, Kyo,
napajuiesIenunes

10

20
21

[Toctpoenue ceuenunit

[Toctpoenune ceuenunit

10
11

https://resh.edu.ru/subject/17/10/

22

KonTponbhas padota no
teme "lIpsmele u
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN"

11

23

[TepieHAMKYASIPHOCTH
MPAMOU U TIOCKOCTH:

12

https://www.yaklass.ru/p/geometriatprogram-
10-klass




NIEPIEHIUKYIISIPHBIE
MpsIMBIE B IPOCTPAHCTBE

24

25

26

IIpsiMble napasuiesbHbIE
U NEPIEHIUKYIIAPHBIE K
IJIOCKOCTH

[Ipsimble mapasienbHbIe
Y TIEPIICHIUKYIISPHBIE K
IJIOCKOCTH

IIpuznak

NEPpNCHAUKYIIAPHOCTHU
HpﬂMOfI H IINIOCKOCTHU

12

13

13

https://mathb-ege.sdamgia.ru/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

27

[Ipu3nax
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U INIOCKOCTHU

0,5

14

https://www.yaklass.ru/p/geometriat#tprogram-
10-klass

28

Teopema o npsmon
MEPIEHUKYISIPHON
IIJIOCKOCTH

14

https://mathb-ege.sdamgia.ru/

29

30

31

Teopema o npsamon
MEPIEHIUKYISIPHON
IUIOCKOCTH

Teopema o npsmon
MEPIEHIUKYIIAPHOU
IIJIOCKOCTH
Ilepnenukynsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTostHue OT NPSMOU
710 TUIOCKOCTHU

15

15

16

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriattprogram-
10-klass




32

33

34

35

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSIMO
710 IJIOCKOCTH
[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IpsIMO
710 IJIOCKOCTH
[lepnenpukymnsap u
HAKJIOHHBIE: PaCCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTostHue OT MPSMOU
710 IIJIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE:
YTOJI MEXIY IPSIMOU U
IJI0CKOCTBIO

0,5

0,5

16

17

17

18

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriat#tprogram-
10-klass

https://mathb-ege.sdamgia.ru/

https://resh.edu.ru/subject/17/10/

36

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPaHHOTO yIJia

18

https://www.yaklass.ru/p/geometria#program-
10-klass

37

38

JIByrpaHHBbIN yroil,
JIMHENHBIN yron

JBYTPAHHOI'O yria
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
HEPIECHIUKYJIAPHOCTH
JIBYX TIJIOCKOCTEH

0,5

19

19

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

39

[lepneHqUKYISIPHOCTD

20

https://resh.edu.ru/subject/17/10/




IIJIOCKOCTEM: IIPU3HAK
MePIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

40

[lepneHUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYJIIPHOCTU
JIBYX IJIOCKOCTEMN

20

https://www.yaklass.ru/p/geometriattprogram-
10-klass

41

42

Teopema o Tpéx
MEPIEHIUKYISIPAX
Teopema o Tpéx
MEepHEHIUKYISIpax

21

21

https://resh.edu.ru/subject/17/10/

43

Teopema o Tpéx
HepIeHANKYIIsIpax

0,5

22

https://www.yaklass.ru/p/geometriat#tprogram-
10-klass

44

KonTponbHas padota no
TeMaM
"[lepnieHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEN"
n "YT1Ibl MEXIY
HPSIMBIMH U
miockocTsaMu"”

22

45

Ilonstue
MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOT'PaHHUKA,
BBIITYKJIBIE U
HEBBINYKJIbIE
MHOT'OTPaHHUKY;
pa3BEpTKa
MHOI'OTPaHHUKA

23

https://www.yaklass.ru/p/geometriattprogram-
10-klass




46

47

48

49

IIpusma: n-yronbHas
IIPU3Ma; TPaHU U
OCHOBAHUS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IpU3MBbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napasuiesienuIe1 U ero
CBOICTBA

[Mupamuja: N-yroapHas
NnUpamMuaa, TpaHu u
OCHOBaHHUE MUPAMUIBL;
OOKOBAas M TIOJTHAS
MMOBEPXHOCTH
MUPaMU/IBI; TIPABHIIbHAS
U yCEeUYEHHAs IupaMuia

IIpaBunbHbBIE
MHOT'OTpaHHUKHU:
MTOHSATHE TPaBUIBHOTO
MHOT'OTPaHHUKA;
MpaBUJIbHAS [IPU3MA U
MpaBUJIbHAS IUPAMHUJIA;
IIpaBUJIbHAS
TpeyrojbHas NupaMuia
Y NIPaBUJIbHBIN
TeTpa’ip; Kyo

23

24

24

0,5 25

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriattprogram-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

50

[IpencraBnenue o

25

https://resh.edu.ru/subject/17/10/




MIPaBIIIbHBIX
MHOTOTpaHHUKAX:
OKTa’Ap, A0JIeKadIp U
HUKOCadIP.

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, IIIOCKOCTH.
OneMEeHThl CHMMETPUH B
nupamuax,
napajesenumnenax,
IIpaBUJIbHBIX
MHOTOTpaHHUKaX

26

https://www.yaklass.ru/p/geometriattprogram-
10-klass

52

53

Brruncnenme s1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
AuaroHaiu, yribl

[Tnomans 6okoBOM
MTOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU NPSIMON
MIPU3MBI, TUIOMIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MPSAIMOM TPU3MBI

0,5

26

27

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometriattprogram-
10-klass

54

[Tnomanr 60KOBOM
MTOBEPXHOCTH U
MTOBEPXHOCTH
MIPABWIIBHOM MHPaMUJIBI,
TeopeMa O TUIONIAaIN

0,5

27

https://www.yaklass.ru/p/geometriattprogram-
10-klass




OOKOBOI TTOBEPXHOCTH
yCeUEHHOU MUPaMHU/IBI

KonrponsHas pabora no

> teMe "MHororpaHHuKku" 28
56 [Tonsarue 00 00BéME 28 https://resh.edu.ru/subject/17/10/
o7 O0BEM nupamMubl 29
58 OGBEM THpaMuIHI 29 https://www.yaklass.ru/p/geometriattprogram-
10-klass
59 O0BEM TUpaMuIBI 30
60 O6bEM THpaMuIHI 05 30 zgt_i;é/swww.yakIass.ru/p/geometria#program—
61 O06BEM IPU3MBI 31 https://resh.edu.ru/subject/17/10/
62 O0BEM pU3MBI 31
63 O0BEM npu3MBbI 0,5 32
KonTponbHas padota no
64 Teme "OO0BEMBI 32
MHOTOTPaHHHUKOB"
[ToBTOpEHuUE,
0000menne
65 CHCTeI\faTHSaHHﬂ 33 https://mathb-ege.sdamgia.ru/
3HaHuil. [locrpoenune
CEeUYCHUM B
MHOTOTPaHHHUKE
[ToBTOpEHUE,
0000menne
66 CUCTEMATH3ALIs 33 https://mathb-ege.sdamgia.ru/

3HaHui. Beraucienue
pacCTOSHUM: MEXKITY




67

JIBYMSI TOYKaMH, OT
TOYKH JI0 MPSMOH, OT
TOYKH JI0 IUNIOCKOCTH,
MEXIY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

Hroroasi KOHTpOJIbHAS
pabora

34

68

[ToBTOpEHUE,
00001meHune
cucreMaTu3anus
3HaHUU. Beruncienue
YIJI0B: MEXKIY
CKPEILMBAIOIUMUCS
MPSMBIMH, MEXIY
MIPSIMOM M TUIOCKOCTBIO,
JBYTPaHHbBIX YTJIOB,
YIJIOB MEXKIY
IIJIOCKOCTSIMU

34

https://mathb-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

8,5




11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Homep
y4eOHoi
He/leH

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHrp,
pamuyc, Auamerp;
IUIOINA/b MOBEPXHOCTH

cepsr

https://resh.edu.ru/subject/17/11/

Bzaumuoe
pacrionoxxeHue chepsl u
TUIOCKOCTH;
KacaTeJbHast III0CKOCTh
K cepe; mIonaab
cdepsl

https://resh.edu.ru/subject/17/11/

Nzobpaxenue chepsl,
rapa Ha IJIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MMOBEPXHOCTb,
obpazyromme
HWIMHAPAYECKON
MMOBEPXHOCTH, OCh
UWIAHAPUYECKON
MMOBEPXHOCTHU

0,5

https://resh.edu.ru/subject/17/11/

[{unuHAp: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,
o0Opa3syromas 1 oChb;
[LIOMIA (b OOKOBOH U




IIOJIHOM ITOBEPXHOCTHU

10

N3o0pakenune
HUWJIMHAPA HA
mockocTy. Pazséprka
uunuHApa. CeueHust
HUAJIUHAPA
(TUTOCKOCTEIO,
napajuiebHON UTn
NEePIEeHIUKYISIPHONU OCH
AJTUHIPA)
Konunueckas
MOBEPXHOCTb,
oOpazymorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHOBaHue u
BepIlIMHA, 00pa3yromas
U OCb; TJIOLIA/Ib
OOKOBOM M MOJTHOM
MIOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yroIine 1 BhICOTa;
OCHOBaHMA U OOKOBas
MIOBEPXHOCTh

N3ob6pakenune konyca
Ha TUIOCKOCTH.
Pa3eéprka KoHyca.

6 https://resh.edu.ru/subject/17/11/

https://www.yaklass.ru/p/geometriattprogram-

7
11-klass
0,5 8
9
10 https://www.yaklass.ru/p/geometria#program-

11-klass




11

12

13

CeueHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH uepe3
BEpILUHY)
KomOunanus ten
BpallleHus U
MHOTOTPaHHUKOB

MHoOrorpaHHuk,
OTHMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAs B
MHOTOTPaHHUK WU B
TEJIO BpAIICHUS
[TonsiTue 06 00BEMeE.

OCHOBHBIE CBOWCTBA
00BEMOB Tel

11

0,5 12

13

https://www.yaklass.ru/p/geometriattprogram-
11-klass

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

14

O0BEM TTUIMHApPA,
KOHYcCa

14

15

16

O0BEM mrapa u
TJI01IA 6 Cheps
ITogoOHEbIE TEIa B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXKTY
IJIOIIAISIMHA
MMOBEPXHOCTEM,
00BEMaMU ITOTOOHBIX

0,5 15

16




TCII

17

18

19

KoHnTtposbHas padota
o temaM "Tena
BpamieHus" u "O0beMbl

"

TCII

BCKTOP Ha IIJIOCKOCTHU U
B IIPOCTPAHCTBEC

Cnoxxenue u
BBIYMTAaHUE BEKTOPOB

17

18

19

https://www.yaklass.ru/p/geometriattprogram-
11-klass

https://www.yaklass.ru/p/geometriattprogram-
11-klass

20

21

22

23

24

YMHOKEHUE BEKTOpA Ha
YHUCIIO0

Pasnoxenue Bekropa
o TpéM
HEKOMIUIaHapHBIM
BekTopaM. [IpaBuio
napajuienenumnena

Pemienune 3anay,
CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JIEHCTBUM C BEKTOPAMU

[IpssmoyronbpHas
cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE.
KoopanHats! BekTopa.
[Ipocrelimue 3ana4um B
KOOpJIMHATAX

Yron mexny
BekTOpaMu. CkaysspHOe

0,5

20

21

22

23

24

https://www.yaklass.ru/p/geometriattprogram-
11-klass

https://www.yaklass.ru/p/geometriattprogram-
11-klass

https://www.yaklass.ru/p/geometriattprogram-
11-klass




IIPOU3BEICHUE
BEKTOPOB

25

26

27

28

29

Brruncienue yrios
MEXK1Y IPSMBIMH U
TJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I TIPH
petieHuun
FEOMETPUUYECKHX 3a/1a4

KonTponbnas pabota
o TeMe "BekTopsl 1
KOOpJMHATHI B
npoctpaHcTae”

IToBTOpEHUE,
o0o011eHne u
CHCTeMaTH3allns
3HaHuid. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUIAHUMETPUH

IToBTOpEHue,
000011IEHE U
CUCTeMaTH3aIus
3HaHuil. OCHOBHBIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
IUIAHUMETPUH

25

26

27

28

29

https://www.yaklass.ru/p/geometriattprogram-
11-klass

https://mathb-ege.sdamgia.ru/

https://mathb-ege.sdamgia.ru/

30

IToBTOpEHME,
000011IEHE U

30

https://mathb-ege.sdamgia.ru/




CHCTEMAaTHU3aLUs
3HaHWUH. 3aga4u
MJIAHUMETPHUH U
METO/Ibl UX PeIICHUS

31

32

33

IToBTOpEHue,
000011IeHNE U
CHCTEeMaTH3aIus
3HaHUU. 3agaun
MJIAHUMETPHUU U
METO/IbI UX PEIICHUS

[ToBTOpeHwue,
0000111EHHE U
cucTeMaTu3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

HToroBast KOHTpOJIbHAS
pabota

0,5

31

32

33

https://mathb-ege.sdamgia.ru/

https://mathb-ege.sdamgia.ru/

34

[ToBTOpEHwUeE,
000011IEHE U
CHCTEMAaTHU3allHs
3HAHUMN

34

https://mathb-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus. 10-11 kmaccel. YueOHuK. ba3oBbiii u yriyOneHHbil ypoBHu. AtanacsH JI. C.
I'eomerpus. Camocrosarenbubie padotsl. 10 kinace k yueOnuky JIC Aranacsia. bazoBslii u

yray6nenssiii yposHu. [lon penakuneit MA Muenckas.
I'eomerpus. Camocrosarenbubie padoTsl. 11 kinace k yue6nuky JIC Atanacsaa. ba3zoBblit u
yray6nenssiil yposHu. [lon penakuneit MA Nuenckast.

I'eomerpus. Kontponbabie pabotel. 10-11 knace k yaeOnuky JIC Aranacsna. ba3oBblii u
yray6nenssiii yposHu. [lon penakuneit MA Muenckas.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

'eomerpus. 11 kimace. Aunakrudeckue marepuansl K yaeOHuky JI. C. Atanacsina. bazoBsiii u

yri1yoneHHbIi ypoBHH. Jugaktuueckue Matepuansl. 3us b. I
I'eomerpus. Pabouas Terpans. 11 kimace. bazoBslit 1 npodunbHbI ypoBHU. byTy308 BD,

I'mazkoB HOA, FOauna UN.
['eometpus. Pabouas terpanp. 10 knacc. ba3oBblit u npoduibHbIil ypoBHU. byTy30B BD,
I'mazkoB HOA, FOguna UN.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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https://www.yaklass.ru/p/geometria#tprogram-11-klass

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/p/geometria#tprogram-10-klass
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