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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHM pEaJbHOIO0 M HJI€aJbHOI0, XapakTepe OTPaKEeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyUalmxcs, a TakKe KauyecTB MBIIIICHHUS, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a/lad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOrO ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MO3ITOMY AaKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpaMmbl yuyeOHOro kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa30oBaHuUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniygecs: 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
riyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

« hopMUPOBaHUE NMPEICTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOMN KYJbTYPHI

1 OCO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHUE MPECTABICHUS 0 MHOTOTPAHHUKAX U TeJaX BpallleHUs Kak
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e hopMUpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJIEISAX U B PEAIbHOM
MHUpE MHOTOTPAHHUKH U TeJia BpalleHUs;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHSATHUSMU O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMU PEILICHUS] OCHOBHBIX TUIIOB 3a/1a4; (HOPMUPOBAHUE
YMEHHUSI TPOBOJIUTh HECJIOXKHBIE JOKAa3aTEIbHBIE PACCYKICHHUS B XOJI€
pelIeHrs CTEPEOMETPUYECKMX 3a7ady M 3aJad € [PaKTHYECKUM
COJIEp )KaHUEM;

e Pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydYaroluxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS;



e popmMupoBaHuE (PYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHONW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUSA T€OMETPUUYECKUX MOHITHH, 0OBEKTOB
Y 3aKOHOMEPHOCTEHN B peanbHbIX )KM3HEHHBIX CUTYalUsX U MIPU U3YYECHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
rE€OMETPUYECKUE MOJIEIH, IPUMEHATh OCBOEHHBIM TIE€OMETPUYECKUN
anmapaT A8 pELIeHUs  NPAaKTHUKO-OPUEHTUPOBAaHHBIX  3ajady,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUs, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hal
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/y OOYYEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX 00pa3oB M  33aJa4 Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «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 o01Iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU U HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpun oTBoauTCA 2 yaca B Heaenmro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX  IuiockocTed. Ilpocreiimine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W IPABHIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABUILHON MHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

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

11 KIIACC

Tena Bpamenust

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

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

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. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[logoOnubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClloKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwiio mnapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NMPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJBb30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMuHbIX BUOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEITHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKHX 3a/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa JKOJOTHYECKHX IPOoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOW KyJIbTypoW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPHU3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIIPUHUMATh,  (OPMYJIMPOBATH M  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISIBJIATH MaTeMaTH4YECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H u
npoTUBOpeurss B (pakTaxX, JAaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BRIOWpaTh CIoco0 permeHnus y4deOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

e ICIIOJIb30BAaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTEMaTHUYE€CKOTO OOBEKTa, SBICHUS,
MPOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MEXITy OOBEKTaMH, SIBICHUSIMU,
MPOIIECCAMU;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBEAEHHOTO HAOIOAEHUS, HMCCIIEA0OBaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TAaKXKE BbBIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISIBJIATH AehUIMTH UHGOPMAIIUK, TaHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4u;

e BEIOWpaTh WHMOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO PA3THUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MH(OpPMAIINIO, MPEACTABIATh €€ B paszIuyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaJEKHOCTh uHbOopMaIuu o CaMOCTOSITETIHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



 BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJEHUS B COOTBETCTBUM C YCIOBUSMU
U LeasIMU OOUIeHMs; SCHO, TOYHO, IPAMOTHO BBIpaXaThb CBOI TOYKY
3peHUsl B YCTHBIX UM NUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOIY
pelieHus 3aJa4l, KOMMEHTHPOBATH MTOJIYYEHHBIN pe3yibTar;

B X0/i¢ 00CYX/ICHHUA 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,

e IPEJCTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIE0BaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YUYETOM
3a]1a4 MPEe3eHTali U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

e IOHUMATh U MCIOJB30BATh MPEUMYLIECTBA KOMAH/IHON U MHAUBUIYAJIbHON
paboOThl MpU pelIeHWH Y4eOHBIX 3a/ay; MPUHUMATh II€JIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OpPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIFOJCH;

¢ Y4aCTBOBATh B IPYNMOBBIX (popmax paboThl (00CYXkAeHUS, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH 4YJI€HAMH KOMaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBIIAZICTh HAaBBIKAMH  TIO3HABaTEeNIbHOM  pediekcud Kak  OCO3HAHMSA
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yJbTara pelieHuss MaTeMaTHYeCKO 3a/1a4H;

e IPEABUJIETH TPYIAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTH IIPU PELLICHUH 3aJ1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH;



e OLICHUBATh COOTBETCTBUE pe3yJibTaTa IEJId W YCIOBUIM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

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, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHHUKU; IPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaJlIeIeIUIebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

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

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA 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 MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIJIOB  MEXAY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMH 110 I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajareOpbl; pemarh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OmneprpoBaTh TMOHATHUSAMHU: WIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yrolue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHHYECKas  MOBEPXHOCTH,
oOpa3yrolire KOHMYeCKON OBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (DOopMyII.

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAHHBIM B cdepy W
ONKCAaHHBIM OKOJO cdepbl; cdepa, BHMCAHHAE B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONMHATE (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.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpPHOE IIPOMU3BEACHUE, pPACKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 1IaroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemware mpocrelmme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IBI IIPU PELLICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUl Ha A3BIKE TIEOMETPUM, WCCIEAOBATh I[IOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI

https://www.yaklass.ru
http://school-collection.edu.ru/.
1 BBenenue B ctepeoMeTputo 10 0 http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

https://www.yaklass.ru
http://school-collection.edu.ru/.
12 2 http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTb MMpAMBIX U IUIOCKOCTEH

https://www.yaklass.ru
http://school-collection.edu.ru/.
12 0 http://www.math.ru/
http://www fipi.ru/
http://www.ege.edu.ru/

[leprieHANKYIAPHOCTD MPSMBIX U

IJIOCKOCTEN

https://www.yaklass.ru
http://school-collection.edu.ru/.
4 VYTribl MeXAY IPSIMBIMU U TNIOCKOCTSIMU 10 1 http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

https://www.yaklass.ru
http://school-collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/

5 MHororpanHuKu 11 1



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/

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

OO6BbEMBI MHOTOIPaHHUKOB

https://www.yaklass.ru

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

http://www.math.ru/

http://www.fipi.ru/

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

[loBTOpEHME: CEUEHUS], pACCTOSHUS U YIJIbI

https://www.yaklass.ru

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

http://www.math.ru/

http://www.fipi.ru/

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

1 Tena BpameHus

12

https://www.yaklass.ru http://school-

collection.edu.rul/.

http://www.math.ru/

http://www.fipi.ru/

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

2 O0BEMBI TENT

https://www.yaklass.ru http://school-

collection.edu.rul/.

http://www.math.ru/

http://www.fipi.ru/

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

3 BeKTOpH " KOOPAWHATHI B IPOCTPAHCTBC

10

https://www.yaklass.ru http://school-

collection.edu.ru/.

http://www.math.ru/

http://www.fipi.ru/

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

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH

https://www.yaklass.ru http://school-

collection.edu.ru/.

http://www.math.ru/

http://www.fipi.ru/

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka KonTtpoJibHbie
Bcero o0pa3oBaTejibHbIE
padoThI
pecypcsl
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
P ’ > MPOCTP http://school-
1 [IpaBuna n300pa>keHUsI HA PUCYHKAX: 1 0 i
N collection.edu.ru/.
M300paxKeHusl III0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsTHs: nepecekaronmecs MIOCKOCTH, 1 0 http://school-
IIEPECEKAIOIIMECS NPsMasi U IIOCKOCTh collection.edu.ru/.
3 [TonsTHs: nepecekarommecs MIOCKOCTH, 1 0 http://school-
MEePECEKAOIINECS NPAMasi U IIIOCKOCTh collection.edu.ru/.
3HAKOMCTBO C MHOTOTpaHHUKAMHU
P ’ http://school.-
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 0 i
collection.edu.ru/.
pHCYHKaX, Ha MPOEKIIMOHHBIX YepTekKaxX
HauanbpHbie cBeieHNs 0 KyOe U mupaMu/e,
R http://school-
5 ux pa3BeépTku U Mozenu. CedeHus 1 0 i
collection.edu.ru/.
MHOTOTPaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie, htto://school
N ://school-
6 ux pa3BeépTku U Mozenu. CedeHus 1 0 i
collection.edu.ru/.
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUU htto://school
p://school-
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 0

CIICACTBHUA U3 HUX

collection.edu.ru/.



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

ITonsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

http://school-

8 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUHU U )
p p p P collection.edu.ru/.
CIIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMATHYECKOM TTOCTPOSHUHT
9 http://school-
CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUHU U )
p p p P collection.edu.ru/.
CIIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMATHYECKOM TOCTPOSHUU htto://school
p://school-
10 CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUN U )
P p P B collection.edu.ru/.
CIECTBUS U3 HUX
B3anMHoe pacnoyiokeHue OpsIMbIX B
11 p p http://school-
IIPOCTPAHCTBE: IIEPECEKAIOIIINECS )
poctp P ’ collection.edu.ru/.
napajuieJIbHbIE U CKPEIIUBAIONTUECS TTPSIMBbIE
[TapayueapHOCTB NPSIMBIX U IUIOCKOCTEN B
12 IIPOCTPAHCTBE: MTAPAJUICIIbHBIE TIPSIMBIC B http://school-
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX collection.edu.ru/.
MIPSAMBIX
[TapayeapHOCTB NPSIMBIX U TUIOCKOCTEN B htto://school
N p://school-
13 npocrpadcTse: [lapamiensHOCTE OPSIMOI U )
poctp P p collection.edu.rul/.
IUIOCKOCTH
http://school-
14 VYTIuisl ¢ COHANPABICHHBIMUA CTOPOHAMH i
collection.edu.rul/.
15 v http://school-
TOJI MEXXIY OPSIMBIMH B IIPOCTPAHCTBE )
y1p poctp collection.edu.rul/.
16 v http://school-
roJI MEXIY OPSIMBIMU B IIPOCTPAHCTBE )
y p poctp collection.edu.ru/.
17 [TapayueIbHOCTB TUIOCKOCTEH: http://school-
NapajuiesbHbIE TIIOCKOCTH collection.edu.ru/.
18 CBolicTBa napajuleIbHBIX INIOCKOCTEN http://school-



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

collection.edu.ru/.

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPBI

http://school-

19 Ha IUIOCKOCTH: TETPA’dIp, KyO, .
Pasap, Xy collection.edu.ru/.
napajuieenumnes
. http://school-
20 [TocTpoenue ceueHmit )
collection.edu.ru/.
. http://school-
21 [TocTpoenue ceueHuit i
collection.edu.ru/.
KoHntpoinbHas padora o teme "[Ipsmbie u
22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEHR"
[lepneHAMKyYISIPHOCTD MPSAMOM U
93 DHCHAMIEYICD P http://school-
IJIOCKOCTH: MEPIIEHIUKYJIIPHBIE MPSIMbIE B i
PHEHAMIYIVP P collection.edu.ru/.
MIPOCTPAHCTBE
24 IIpsiMble mapasiesnbHbIe U http://school-
MEPHEHINKYIISPHBIE K NIOCKOCTH collection.edu.ru/.
o5 IIpsiMble mapasuiesnbHbIe U http://school-
NEPIEHIUKYIISIPHBIC K IINIOCKOCTU collection.edu.ru/.
26 IIpu3Hak nepneHANKyJIIPHOCTH IPSIMOU U http://school-
IUIOCKOCTH collection.edu.ru/.
97 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U http://school-
IJIOCKOCTH collection.edu.ru/.
28 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIIIPHOU http://school-
IIJIOCKOCTH collection.edu.ru/.
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON http://school-
IIJIOCKOCTH collection.edu.ru/.
30 Teopema 0 TpsMOIA TIEPIIEHANKYIISIPHOIN http://school-



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

IIJIOCKOCTHU

collection.edu.ru/.

[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSIHUE

http://school-

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT i
. collection.edu.ru/.
IPSIMOM 70 IJIOCKOCTH
[leprieHIUKYISAp M HAKIIOHHBIE: PACCTOSIHUE hito://school
p://school-
32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT i
. collection.edu.ru/.
IPSIMOM 70 IJIOCKOCTH
[leprnieHAUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE htto://school
p://school-
33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT :
. collection.edu.ru/.
IPSIMOM 70 IJIOCKOCTH
[TepieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE htto://school
p://school-
34 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT i
. collection.edu.ru/.
IPSIMOM 70 IJIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIoJl MEXAY MPSIMON http://school-
U IJIOCKOCTBIO collection.edu.ru/.
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi http://school-
JBYIPaHHOIO yrjia collection.edu.ru/.
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroi http://school-
JIBYTPaHHOIO yrjia collection.edu.ru/.
38 IlepneHquKyISIpPHOCTD IIJIOCKOCTEMN: IPU3HAK http://school-
NEPHEHAUKYJISIPHOCTH ABYX IJIOCKOCTEMN collection.edu.ru/.
39 IlepneHAUKYIAPHOCTD MJIOCKOCTEM: IIPU3HAK http://school-
MEPIECHINKYIISIPHOCTH ABYX MIOCKOCTEN collection.edu.ru/.
40 IlepneHAUKyYIAPHOCTD MIJIOCKOCTEM: IIPU3HAK http://school-
MEPIECHINKYISIPHOCTH ABYX INIOCKOCTEN collection.edu.ru/.
N http://school-
41 Teopema o Tpéx nepneHANKyYIIpax

collection.edu.ru/.



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

http://school-

42 Teopema o Tpéx nepneHAUKyIApax collection.edu.ru/.
. http://school-

43 Teopema o TpéxX mepreHANKYIIPAX collection.edu.ru/.
Konrtponbnas padora mo remam

44 "TleprnieHIUKYJISPHOCTD MPSIMBIX U
wiockocTe" u "Yribl MeXAy OpSIMbIMU U
IUIOCKOCTSIMU"
[ToHsiTe MHOTOTpaHHUKA, OCHOBHbBIE

45 AJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIE U http://school-
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA collection.edu.ru/.
MHOTOTpaHHHUKA
[Tpusma: N-yrospHas npusma; rpaHu U

46 OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs http://school-
npu3Mbl; OOKOBAs U TIOJIHAS TIOBEPXHOCTh collection.edu.ru/.
HPU3MBI
[Tapannenenunesn, NpssMOYTOIbHBIN MIM

47 . collection.edu.ru/.
napaJuleIenuIe] U €ro CBOWCTBA http://www.fipi.ru/
[Tupamuia: N-yroyipHas nupamuia, rpaHu u

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TTOJIHAS http://school-
[IOBEPXHOCTh IUPAMUBI; [IPABUIIbHAS U collection.edu.ru/.
yCeuy€HHas nupaMuIa
[TpaBuiIbHBIE MHOTOIPAaHHUKHU: TTOHSTHE
MPAaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS htto://school-

49 npu3Ma U MpaBUiIbHAS TUPaAMKJIA; I

MpaBUJIbHAS TPEYTOJIbHASI TUpaAMUIa U
NPaBUIBHBIN TETpasap; Kyo

collection.edu.rul/.



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

Hpe,I[CTaBJ'IeHI/IC O IIPaBUJIbHBIX

http://school-

50 MHOTOTPaHHHUKAX: OKTa’dIp, 10AEKadIp U i
P bs P collection.edu.ru/.
UKOCadIp.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOM, MIIOCKOCTH.
51 5 http://school-
JIEMEHThI CAMMETPHH B MHpaMuIax i
P P ’ collection.edu.ru/.
napasuiesienune1ax, npaBuiIbHbIX
MHOTOTpaHHHKaX
59 Brrunciienue 351eMeHTOB MHOTOIPaHHUKOB: http://school-
pEOpa, TuaroHaiu, yribl collection.edu.ru/.
[Tnomane 60KOBOW MOBEPXHOCTH | ITOJTHON
53 MOBEPXHOCTH MPSAMOMN MPU3MBI, ILIOIIAAb http://school-
OCHOBaHUH, TeopeMa 0 OOKOBOM collection.edu.ru/.
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomane 6OKOBOW OBEPXHOCTH H
MMOBEPXHOCTH Tpa oM nupa ttp://school.-
W TIPABIJILHOM ITHPAMHUJIBI AER.TISChoo™ )
54 5 . ’ collection.edu.ru/.
Teopema O oA OOKOBOM MOBEPXHOCTH "
p“ . fa p http://www.fipi.ru/
yCeuE€HHOM MUpaMUIbI
55 KonTponbhas pabota no teme
"MHororpaHHukm"
, http://school-
56 [Tonsitrie 06 00BEME i
collection.edu.ru/.
N http://school-
57 O0BEM TUpaMHUTBI )
collection.edu.ru/.
i http://school-
58 O0BEM mupamMu B! )
collection.edu.ru/.
. http://school-
59 O0BEM mupamMuIbI

collection.edu.rul/.



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

http://www.fipi.ru/

http://school-

60 O0BEM TUpaMHUTBI 1 collection.edu.ru/.
http://www.fipi.ru/
http://school-
61 O0BbEM TPU3MBI 1 i
collection.edu.ru/.
http://school-
62 O0BbEM IpU3MBI 1 :
collection.edu.ru/.
http://school-
63 O0BEM TPU3MBI 1 collection.edu.ru/.
http://www.fipi.ru/
64 Kontponbnas pabota no reme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 06001IeHNE cCCTeMaTU3 AU

65 sHaHui. [locTpoeHue ceueHui B 1 http://www.fipi.ru/
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUH. Be4KClIeHHE PACCTOSHUN: MEXIY

66 JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT 1 http://www.fipi.ru/
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIMBAOIIUMUCS MPSMBIMH

67 HToroBast KOHTpoOJIbHAsA paboTa 1 http://www.fipi.ru/
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
3HaHUH. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEKIY 1 http://www.fipi.ru/
IPSMOM U TNIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YTJIOB MEXY TUIOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KouTtpoJubHbie
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypchl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 0 http://school-
IJIOLIA/1b IOBEPXHOCTHU chepbl collection.edu.ru/.
Bsaumnoe pacnonoxenue chepsl 1

b dep http://school-
2 IJIOCKOCTH; KacaTeslbHas MIOCKOCTh K 1 0 .
collection.edu.ru/.
cdepe; momans cheps

3 N3o0paxkenue cdepsl, mapa Ha 1 0 http://school-
mockocTd. CeueHus mapa collection.edu.ru/.
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3ymolne UIMHIPHIECKO 1 0 http://school-
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON collection.edu.ru/.
MMOBEPXHOCTHU
[unuuap: ocHOBaHUS U OOKOBast http://school-

5 MOBEPXHOCTh, 00pa3yoIas u och; 1 0 collection.edu.ru/.
IUI0IIAb OOKOBOI U MOJTHOM MOBEPXHOCTH http://www.fipi.ru/
N3o0paxkenue muinHapa Ha TUIOCKOCTH.

6 Pa3BépTka unnuuapa. CeueHus HUIMHAPA 1 0 http://school-
(TIIOCKOCTHI0, MapalIeIbHON MIN collection.edu.ru/.
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckast moBepxHocThb, 00pas e
. P PAyIoH http://school-
7 KOHHMYECKOU MOBEPXHOCTH, OCh U BEPIIMHA 1 0 i
N collection.edu.ru/.
KOHHMYECKOM MOBEPXHOCTH
8 KoHyc: ocHOBaHME U BepIIHA, 1 0 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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oOpa3syromas U 0Ch; IO, OOKOBOU H
TTOJTHOW ITOBEPXHOCTH

collection.edu.ru/.

VYceu€HHBII KOHYC: 00pa3yromme u

http://school-

9 BBICOTA; OCHOBAaHHUA K OOKOBas .
collection.edu.ru/.
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca http://school-
10 (TUIOCKOCTBI0, MapajuIeIbHON OCHOBAHUIO, collection.edu.ru/.
Y IJIOCKOCTBIO, MPOXOSIIEH uepe3 http://www.fipi.ru/
BEPILKHY)
Kom0Ounanus tes BpallieHus 1 http://school-
11 P collection.edu.ru/.
MHOT'OTPaHHHUKOB ..
p http://www_fipi.ru/
MHororpasH#K, OIIMCAaHHBINA OKOJIO
12 o p o http://school-
Cc(PEephbl, CPpEpa, BIIMCaHHAA B i
p p collection.edu.ru/.
MHOFOFpaHHI/IK NJIN B TCJIO BpaIIIeHI/ISI
13 ITousitne 06 0066EMe. OCHOBHEIE CBOMCTBA http://school-
00BEMOB TeJ collection.edu.ru/.
. http://school-
14 O0BéM nMIHHIpaA, KOHYCa .
I AP Y collection.edu.ru/.
. http://school-
15 O0BEM 11apa U mIoaab chepol .
P mazms chep collection.edu.ru/.
[Tono6HbIe Tena B MpOCTPAHCTBE. http://school-
16 CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU collection.edu.ru/.
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET http://www.fipi.ru/
17 KonTponbhas pabora no temam "Tena
Bpamenus" u "O0beMsl Ten"
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE http://school-
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collection.edu.ru/.

http://school-

19 Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB .
collection.edu.ru/.
http://school-

20 YMHOXEHHE BEKTOpa Ha YHCIIO i
collection.edu.ru/.

PasnoxxeHue BekTopa 1o Tpém
P P http://school-
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio .
collection.edu.ru/.
napasuiefienuneaa
Pemenue 3aa4, CBI3aHHBIX C
’ . http://school-
22 MIPUMEHEHHUEM TMTPaBWII JCHCTBUIA C :
collection.edu.ru/.
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpAUHAT B hito://school
ntip.//school-
23 npocTtpanctse. KoopanHatel BeKTOpa. i
pocTp ~ P p collection.edu.ru/.
[Ipocreiimme 3a1a4u B KOOpAUHATAX
24 VYron mexay Bektopamu. CKaasipHOE http://school-
[IPOU3BEIEHUE BEKTOPOB collection.edu.ru/.
o5 Beruncnenue yrios Mexay IpsIMbIMU U http://school-
IJIOCKOCTSIMU collection.edu.ru/.

26 KoopanHaTHO-BEKTOPHBIN METO ITPU http://school-

pEeLIeHNU TEOMETPUYECKUX 3a7a4 collection.edu.ru/.

97 KontponbHas paborta no reme "Bektopsl u

KOOpJAWHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHNE 1
cucremarusanus 3HaHuii. OCHOBHBIE -
28 http://www.fipi.ru/
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI
IToBTOpenue, 0000IIEHNE U -
29 P ’ http://www.fipi.ru/

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC
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¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTeMaTH3aIvsl 3HaHWH. 3a1a4n 1 http://www.fipi.ru/
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

31 CUCTeMaTH3aIvsl 3HaHWH. 3a1a4n 1 http://www.fipi.ru/
IUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

39 cucreMaTu3anus 3Hanuil. OCHOBHBIC 1 T
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

33 HToroBast KOHTpOJIBbHAs paboTa 1
I1 000

34 OBTOPCHHE, 000 H_ICHI:IG " 1 http://www.fipi.ru/
crcTeMaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpusi. 10-11 kmaceel: YueOHUK 17151 0011€00pa30BaTEIbHBIX YUPEKACHHIM.

Aranacsn JI.C.,byty3oB B.®., np. M.: IIpocsemienue, 2019.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

C.M. CaaksH, B.®. byry3os. M3yuyenue reomerpuu B 10 — 1 1kmaccax:
Metoauueckue pekoMeH1auuu K yueoHuky. Kuura nist yuurens. — M.
[Tpocsemenne,2001.5.T".

3uB. Jlunaktnaeckrue Marepuaiisl o reomerpun s 10 knacca. —

M.IIpocsemenue, 2008r.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fipi.ru/

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

https://www.yaklass.ru/

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

http://www.math.ru/






