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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma ydebHoro kypca «I eomerpusi» 6a30BOro ypoBHS AJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  oOpa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEero
oOpa3oBaHMsl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBABIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieuynBaeT OBJIAJICHHE KITFOUYEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHUs, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO u
MMO3HABATEJIBHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl 0OYCIIOBJI€HA MPAKTUYECKON 3HAYUMOCTBIO METANpEeIMETHBIX U
OPEIMETHBIX PE3ylbTaTOB OOYUYEHHsS T€OMETPUHU B HANPABICHUU JIMYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, HM3yY€HHUS JIPYyruX Y4YeOHBIX JAWCHMIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUIBHBIX IMPEACTABIECHUI O CYHUIHOCTH M HPOUCXOKIECHUU
reOMETPUUECKUX a0CTpaKLUMi, COOTHOIIEHHWH pEealbHOrO0 U HJIEaJIbHOrO,
XapakTepe OTPaXCHHUS MaTEeMAaTHYECKOM HAayKOW SBJIEHHW UM IPOLECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIU MAaTEMaTUYECKOTO
MOJEIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B IMPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBILUICHUS, HEOOXOIUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBNsieTCA ONHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHeuYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIUIeHHE, GOpMUPYEMOE NPU H3YyUYEHUU OO0YyHarolIUMUCS
MOHATUMHBIX OCHOB T'€OMETPUM W TOCTPOEHUM LENOYKH JIOTUYECKUX
YTBEPKJICHUNA B XOJ/I€ PEILICHUsS] TEOMETPUUYECKUX 3a/a4, YMEHUE BBbIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb
BO BCeX 00JacTsIX JEATENbHOCTH desloBeka. OpueHTalts 4eJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO OBITHS, (popMa
OTpPaXXEHUsSI OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus JAercTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYECOHOW W TPYIAOBOU NEATEIBLHOCTH,
SBJISICTCSI OJHUM W3 MPO(ECCHOHATHHO BaXKHBIX KAaueCTB, TIOITOMY aKTyallbHa
3amaya (HOPMUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
PA3HOBHUJIHOCTH OOPAa3HOTO MBINUJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.
Ilens ocBoeHms mporpaMmbl yueOHOTO Kypca «I'eomerpus» Ha 0a30BOM
ypoBHE OO0yueHusi — oO0IIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedeHHe BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIb30BAHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUIA,
cnenu@UUHBIX ~ TeOMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJIOJKEHUS
oOpa3oBaHMsI TO CICIHATBHOCTSIM, HE CBA3aHHBIM C  TPUKIATHBIM
HCITOJIh30BaHUEM T€OMETPHH.
[Iporpamma mo reoMeTrpuu Ha 0a30BOM YpPOBHE MpeIHAa3HAUYCHA IS
oOydJaronuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum o0paszom,
oOyyatoriuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHUS, CBA3aHHBIC CO CHCIU(PUKON TEOMETPUN U HEOOXOIUMBIC JIJIS )KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHUTh
reoOMETpHI0 0oJiee TTy00KO, €CIM B JAJIbHEHIIIEM BO3ZHHUKHET HEOOXOIUMOCTh B
TCOMETPUUYECKHUX 3HAHMSX B MPOPECCHOHAITBHON ACATEITHHOCTH.
JlocTKkeHrWEe TeNd OCBOSHHUS MPOTPAMMBI 00ECTICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3adad. [IpHOpUTETHBIMH 3amadyaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBISFOTCS:
e (QopMupoBaHue NpeEACTaBICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJbTYPhI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBaHue mMpeaCTaBICHUS O MHOTOTPAaHHHUKAX W TEJIaxX BPAIICHUS
KaKk O BaKHEUIIMX MATEMaTUYECKUX MOJENSIX, IO3BOJISIOIINX
OTHCHIBATH U U3yUaTh PA3HBIC SIBJICHUS OKPYXKAIOIIETO MHUPA;

e (QopMupoBaHue yMEHHS paclio3HaBaTh Ha YEpPTEXkKaxX, MOJETAX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAIICHUS;

e OBJIAQJICHUE METOJAAMH PCIICHWS 3aJad Ha TOCTPOCHHMS  Ha

M300paKEHUSIX TIPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHue YMEHHsS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOTPaHHHUKAaX M TeJaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUC AQJITOPUTMAMH PEIICHWS OCHOBHBIX THUIIOB  3ajady;

dbopMHpOBaHWEe YMEHHS TMPOBOJUTH HECJOKHBIE JI0Ka3aTeIIbHbBIE



paccy’IeHus B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3aJad U 3a70a4 C
NPAaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  UWHTEIUICKTYaJbHBIX HW  TBOPYECKHX  CIIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABAaTEIIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHUS;

e (QopmupoBanue  (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE PAaCIO3HaBaTh IMPOSIBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEW B pPEATbHBIX >KU3HEHHBIX
CUTYyaIlMsIX U MPU U3YUYCHUH JAPYTUX yUYSOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (POpMyIUpoBaTh WX Ha S3bIKE
reOMETPUU U CO3[1aBaTh T'€OMETPUYECKHE MOJIENIA, MPUMEHSITh
OCBOCHHBI TEOMETPUUECKUM ammapar JJisg penieHus MPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, HUHTEPIPETUPOBATbH W  OILICHUBATH
MOJIYYEHHBIE PE3YIIbTATHI.

OTnruuTensHOM 0COOCHHOCTHIO MTPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUM B Haualle €ro H3y4eHUs 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONpeJEIEHHBIM 00pa3oM OpraHu30BaHHasi padoTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NTPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JIaJIbHEUIIIEMY U3yUYECHUIO MPEIMETA.

[Ipennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs,
TO €CThb TEOPETUUECKHUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JESITEIbHOCTH. Pa3BuTHE  NPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJUTCS 3a CUET
penieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJad Ha
ONepupOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS
C ONOPOM HA HATJISIIHOCTh, a OTMIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHUS
OT HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSI.

OcHoBHBIE cojaepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11
Kinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpanieHus», «BekTopel M KOOpAWHATHI B MpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHUU pacrpeiesieTcss He TOJIbKO MO COAePKaTeIbHBIM JIMHUSIM,
HO | 110 ToJjaM OOy4eHHS Ha YPOBHE CPEHETr0 001Iero 00pa3oBaHusI.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld TporpaMMmbl, pachnpeaea€HHbBIM 0 TojJlaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATHUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATENIHHO U MTOCTYATEIBHO,
C COONIOACHWEM TMPUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS



BKJIIOYAJIUCh B OONIYI0  CHCTEMY T'E€OMETPUYECKHX  MpeACTaBICHUI
oOydJaronuxcsi, paciupsisi U yrryossis e€, o0pa3ysi IpoYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Heneno B 11 kimacce, Bcero 3a jBa rojga o0ydenus - 102 yueOHbBIX Jaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUS CTEpeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnonokeHHe NpsIMBIX B NPOCTPAHCTBE: IMEPECEKAIOUIUECH,
IapajulesibHble W CKpeluMBaromuecss npsmele. [lapamenbsHOCTE HPSAMBIX U
IJDIOCKOCTEW B MPOCTPAHCTBE: NApaJUICIbHBIE TMPAMBIE B IPOCTPAHCTBE;
[apaJIEIBbHOCTD TPEX MPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuieldbHbIX IUIOCKOCcTel. [lpocrelilime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]]; HOCTPOEHUE CEUCHHI.

[lepieHIUKYISAPHOCTD NPSMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUIeIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHNEHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TE€OpeMa O MPSIMOU
MIEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IUIOCKOCTBIO; JABYIPAHHBIA  yTOJI, JIMHEWHBIM Yroja JBYIPAHHOIO YyIJia.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MpPSIMOW 1O IJIOCKOCTH, MPOEKIHUS (UIYypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTH IBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

[IoHsiTME MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBIIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOIOTPAHHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHW W OCHOBAHMUS IIPU3MBI;, NpsMas H
HaKJIOHHasT  OpU3Mbl; OOKOBass W  TMOJIHAs  TOBEPXHOCTh  IPHU3MBI.
[Tapamtenenunien, MTPSAMOYTOJAbHBIA MMApAJUICIICNIUIE W €ro CBOMCTBA.
[Mupamuga: N-yroiapHas mupamMuaa, TPaHA U OCHOBAaHUE MUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHUPAaMUJIbl; IPAaBWIbHAS MW yCEUYEHHAs MNHPAMHIA.
DJeMEeHThl TPU3Mbl UM nupamuabl. [IpaBuiIbHBIE MHOTOTPAHHUKH: ITOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; MPaBWJIbHASA MPU3MA U IIPABUIbHAS MUPaAMHUJA;
MpaBuUjIbHAsT TpPEyroibHash MHUpaMuja ¥ TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienne O MPABUIIBHBIX MHOTOIPAHHHMKAX: OKTa’Ap, MIOJICKa’ap U
ukocasip. CeueHuss NpU3Mbl U MUPAMUIBI.



CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOH,
IUIOCKOCTUA. DJEMEHThl CHMMETPUU B NHUPAMHAAX, Mapajulieienumnenax,
MPaBUJIILHBIX MHOTOTPAHHHUKAX.

Brruucnenue 5»1eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIAlb OCHOBaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH TPSIMON TMPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH MPABUIBLHON MHPaAMUJIBI,
TeopemMa o Twiomanau ycedéHHoud nupamuabl. [loHstue 06 o0béme. OO0BEM
MTAPaMUJIBI, TTPU3MEI.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TElL.

11 KITACC

Tesa Bpamenus

Hunuuaapuyeckass  MOBEPXHOCTb,  OOpasylollue  HUIMHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEPXHOCTU. LIMIMHApP: OCHOBAaHUS U
OOKOBasi TOBEPXHOCTh, OOpasylolass W OCh; IUIOMAAhr OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konunueckast noBepXxHOCTh, 00pa3yroIire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHME MW BEpIIHHA,
obOpa3yroIas U OChb; IUIONIAAbr OOKOBOH W IOJHOM MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMameTp; MIoaab MOBEPXHOCTU C(hEpHI.
B3anmHoe pacnonoxkenue cdepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K
cthepe; mIomaas cheprl.

N3o0pakeHre Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka LuIMHIpa U
KOHYCa.

KomOuHnanuu Tenm BpalleHMss W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKOJIO cepsl; chepa, BOUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsatune 06 o0wéme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUIUHIpa, KoHyca. O0BEM 1m1apa u miomaab cepsol.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOAOOHBIX TE.



Ceuenuns mwimHApa (HapauieIbHO W MEPHEHIUKYISIPHO OCH), CEUEHUS
KOHyca (IapaJijIeIbHOE OCHOBAHUIO U MPOXOJAIIEEe Yepe3 BEPILUHY), CEUCHUS
miapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha IIOCKOCTM KM B mpocTpaHcTBe. CII0KEHUE W BBIYUTAHME
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHne BEKTOpa IO TPEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C MPUMEHEHHWEM IPaBWI JIEUCTBUM C BekTopamu. [IpsmMoyrosbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuatel Bektopa. IIpocreiimme
3a/layd B KOOpJAMHATax. YToJl MeExXIy BekTopaMu. CKalsIpHOE IPOU3BEIACHUE
BEKTOPOB. BpluncieHne yriaoB MexXAy NOpsIMBIMH U IJIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN TEOMETPUUYECKHX 3a1ad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrpamMMbl Y4eOHOIro MpeameTa
«MaremaTHka» XapakTepu3yrTcs:

I'pasknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO  TPAXKIAHCKOW MMO3UIIMH  OOYYalollerocs: Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUHCKOro 00IeCcTBa, MPEACTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHMPOBAHHUS PAa3IUYHBIX CTPYKTYP,
ABJICHUM, MPOUEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.),
YMEHUEM B3aUMOJEHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHM C
uX QyHKUIMSAMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

C(hOPMHUPOBAHHOCTHIO  POCCHICKOM  TPaXIaHCKOM  UJEHTUYHOCTH,
YBaXXEHUS K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKEHUSM POCCUHCKHX MAaTEMATHKOB M POCCHUCKOU
MAaTEMaTUYECKOM IIKOJbl, K HCIOJIb30BAHUIO0 JTUX JOCTHKEHHW B JPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSA, 3TUYECKOTO TIOBEJEHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJI3Ja B MOCTPOEHUE
YCTOWYUBOTO OyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUeE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIFOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peleHnH, paccyXIEHUN;
BOCIIPUMMYHMBOCTbIO K MAaT€MAaTHMYECKHUM acleKTaM pa3lu4yHbIX BHUJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUA B
UHTEpecax 3J0pOBOrO0 M 0Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHIATUM U OTIbIXa, PETYyJspHas pU3ndecKkasi akTUBHOCTD); (PU3MUECKOTro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJII00US; HUHTEPECOM K
paznuyHbiM  cdepaM  TpodecCHOHaTbHON  JAESTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymelr mpodeccnn W peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKOW HAlPaBJIECHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPHI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIOOAJIBHOTO XapaKTepa HSKOJIOTHYECKUX
npo0JsieM; OpHEHTalMe Ha NPUMEHEHUE MAaTeMAaTUYeCKUX 3HAHUM IS
pelieHus 3a1ad B 00JacCTU OKPYXaIoIIe cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX MMOCIEACTBUM 111 OKPY>KAIOIIEH CPEJIbI.

I{leHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
MMOHMMAaHUEM MaTEeMaTUYECKON HayKH Kak c(pepbl UeTOBEUECKOU e TEILHOCTH,
ATANoOB €€ Pa3BUTHUS U 3HAUMMOCTH [JIs Pa3BUTHUS [IUBWIN3ALMU; OBJIAJCHUEM
SA3bIKOM MAaTEMAaTUKU U MATEMaTUYECKOUN KyJIbTYpOW KakK CPEICTBOM MO3HAHUS
MHpaA; TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO U  HCCIEA0BATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYaIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEePHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvlie no3nasamenvmvle Oelicmsus, 0Oecnevu8arom
Gopmuposanue 6a308bIX KOSHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUSL  OKPYHCAIOWie20  Mupd, NpumMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBISABIISTH u XapaKTepHU30BaTh CYIIIECTBCHHBIC PU3HAKH

MaTeMaTU4eCKnX 0OBEKTOB, MOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh oTnpeeIeHUs TIOHSITUH; yCTaHaBJINBAThH



CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIEeHUs
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAIN3a;

BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOpPa3OBHIBATH CYKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE W OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeusl B (pakTax, MaHHBIX, HAOTIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM 7S BBIIBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JieJ1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAWTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble W OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMEeHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJEe MOAXOMAMIMI C y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBLIe ucciieqoBarejLCKue J1ecCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MO3HaHUS, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTHUBOPEUHE,
mpo0JeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBIM  JKCIIEPHMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
0o0BeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, MCCICIOBAHUS, OICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IpoIlecca, a TakKe BBIJIBUTATh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBJIATH 1e(pULNTHI HH()OpPMALIMU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

BbIOMpaTh MH(OpMANMIO W3 HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMaTU3HPOBATh 17} MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;



CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

OLICHMBAaTh  HAAEKHOCTh  HMHMOpPMALIMM O  CaMOCTOSITEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 0becnedusaon
CHOPMUPOBAHHOCINL COYUATLHBIX HABBIKOS 00YUAIOUUXCAL.
OO0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3pEHHSl B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
HNOSICHEHHUS 10 XOJy PELICHHUs 3aJaud, KOMMEHTUPOBATH MOJIYYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UJEH, HallCJICHHbIE
Ha IOMCK pPEIICHHUS; COINOCTABJIATh CBOM CYXACHHUS C CYKICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh PAa3IUYUE U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme (PopMylIHpoBaTh pa3HOTrIAacHs, CBOU
BO3PaKEHUS;

OpEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIBHO  BBIOMpaTh  ¢opmar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd M O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyectBo:

3)

NOHMMAaTh M  MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHANBUYaIbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
IIeJb  COBMECTHOW  JCSATCIBHOCTH, TUIAHUPOBATH  OPTaHHU3AIUIO
COBMECTHOM pabOThl, pachpeaesisiTh BHUILI PadOT, TOTOBApUBATHCS,
o0CyXX1aTh TMpollecc M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMbl» W HHBIC); BBINOJHATH CBOIO YacCTh
paboThl W KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI; OLIEHUBAaTh KAa4€CTBO CBOETO BKJaJa B OOMIMN MPOIYKT TIO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.
Yuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

GdopmuposaHrue cMblCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:



e COCTaBJIAATH IUJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOMPATH CIIOCO0
pEIIeHMs C Y4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ ydéTomM HOBOM nHpOpMaIuu.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMHU TIO3HABATEIHLHOW pe(IeKCur KakK OCO3HAHHS
COBEpPLIAEMBIX  JEHCTBUM W  MBICIHUTENIbHBIX  MPOLECCOB, HUX
pe3yNbTaToOB; BJIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PEUICHU MATEMAaTUYECKON 3a1a4H;

e TPEIBUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPHU PEIICHUU
3a7]a4d, BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa ILEIH U YCIOBUAM, OOBICHSTH
MIPUYHHBI JOCTUKEHHUS WA HEJOCTHKEHUS PE3YIbTATOB ACATEILHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX NPU PEIICHUU
reOMEeTPUUYECKUX 3aa4.

OnepupoBaTh MOHATHAMH: TapalIEIbHOCTh W TEPHEHANKYISIPHOCTH
MPSMBIX U TIJIOCKOCTEN.

KrnaccudunupoBaTe B3aMMHOE pacHOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATHSIMH: IBYTPaHHBIA YTrOJ, TPaHU JABYTPAHHOTO YTJa,
pebpo ABYTPAaHHOTO yTia; JMHEHHBIN yroa ABYTPAHHOTO yIiia; TpaxycHast Mepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHSATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUIIbHBIN MHOTOIPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienune, Kyo).

KnaccupunupoBaTe  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS  AJis
KJaccupuKauuy (BBINYKJIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIICIICTIUIICIbI).



Onepuposatb HNOHATUSAMU: CeKy1as IJIOCKOCTb, CCUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH MPHUHIIUIIBI TOCTPOSHUS CEUECHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUECKUX BEIMYHH MO 0Opasiam
WM aJIropuTMaM, MPUMEHS U3BECTHBIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/Jad HAa BBIYHMCIECHHUE PACCTOSHUM MEXIy
IBYMSI TOYKaMH, OT TOYKH [0 NPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS PSIMBIMHU.

Pemate 3a7aun Ha HaXO0XKJIE€HHE T€OMETPUUYECKUX BEIMYMH IO 0Opa3lam
WJIM aJIropuTMaM, MPUMEHS U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTeMAaTHUYECKUX 3aJa4 Ha BBIYUCICHHE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAJM  MOBEPXHOCTEHM MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ HpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOILICHHS
MEX]y IUIOIIAASIMU IOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX IN€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTexkKax
U PUCYHKaX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3ajay, MpeArnojiaralolIMX HECKOJbKO IIaroB pEeHIeHUs, €CIu  YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumeHsaTh TpOCTEHIIME NPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoAUTE NPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIe
CUTyallUM W NPUMEHSTh M3YYECHHBIC IMOHATUS B IPOLECCE MOMCKA PEILICHHUS
MaTeMaTH4ecKu CGHOPMYIMPOBAHHON MPOOJIEMbl, MOAEIUPOBATH peajbHbIC
CUTYyallUM Ha SI3bIKE€ TE€OMETPUM, HCCJIENA0BATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHIATHM M TeopeMm, amnmapara anreOphl;
peniaTh MpPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TE€OMETPUYECKHX
BEJIMYMH.



11 KIIACC

OrnepupoBaTh MOHATUSAMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00pa3yoIue
[MAJTUHAPUYECKON  MOBEPXHOCTH, IWIMHAP; KOHUYECKAs TOBEPXHOCTH,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdhepa U map).

OOBSACHATH CITOCOOBI TTOTYYSHHUSI TEJI BpAIICHUS.

KnaccudunupopaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh TMOHSATHSMH: IMAPOBOW CETMEHT, OCHOBAaHWE CETMEHTA,
BBICOTA CETMEHTA;, IIMApOBOW CJIOH, OCHOBAHHE IIIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Beraucnare o0BEMBI M IUIOMIAM  TIOBEPXHOCTEM TeN  BpalleHus,
TCOMETPUUYECKUX TEN C IPUMEHEHHEM (HOpMYI.

OnepupoBaTh TOHATHUSMU: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIeHHUs.

Berauciars COOTHOIIEHUS MEXTY TIIONIAISIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TeEJl.

N3o0pakath mM3ydaemble (DUTYpBI OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoimonHaTe  (BBIHOCHBIE) IIIOCKHE YEPTEKH W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYP: BHIT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TEJl BPAILICHHMS.

N3BnekaTs, WHTEpNpPETHPOBATH M MPeoOpa3oBBHIBATH HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITOMHATE JOEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKCHHSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAaKUMH CBONCTBAMH OHHU
00J1a1aroT.

[TprMeHATH MpaBHUIIO TTapajuIeIICIHIICAA.

OnepupoBaTh NOHSATHSIMH: JICKAPTOBHI KOOPAWMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, yrOJ
MEXIY BEKTOpPaMH, CKaJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC H
KOMILTaHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpPA HA YHUCJIO, yrOJ
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHE, PACKIIAIbIBATE BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.



3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumeHnsaTh reomerpuyeckre (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIATaloIIMX HECKOJBKO IIaroB pPEUIEHUs, €CIU YCIIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOUM (opMe.

Pematp npocreiime reoMeTpuuecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKMX OTHOLICHWU U
HaxXOXKJEHUE TEOMETPUYECKHX BEJIMYMH [0 00pa3lamM WM alropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI IPU PELICHUM CTAHAAPTHBIX MATEMAaTHUYECKUX
3a1ad4.

IIpuMeHaTs mpoOCTEUIIME IPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a1a4.

[IprBOoaNUTH TIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHsTh MOy4YeHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallud WU NPUMEHATH U3YYCHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHHUS
MaTeMaTUYeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTyallun Ha S3bIKE TE€OMETPHUH, HCCIENOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATUA W TEOpeM, ammapara aireopsl;
pelmarb NpPakTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKIACHUEM I'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Bgenenue B CTCPCOMETPUIO

HpHMLIC U IINIOCKOCTH B ITPOCTPAHCTBE.
HapaJ'IJ'ICJ'IBHOCTB MpsAMBIX U IUIOCKOCTEH

KoaudecTBO 4acoB

Bcero

10

12

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

[lepnieHAUKyYIAPHOCTD MPSMBIX U
IIJIOCKOCTEN

12

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

VYrisl MCXKAY MPSAMBIMHA U IIJIOCKOCTAMU

10

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

MHoOrorpanHuku

11

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

OO6BEMBI MHOTOI'PaHHUKOB

https://skysmart.ru/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

[ToBTOpEHME: ceyeHUsl, pACCTOSHUS U YTIIbI 4 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0



https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/

11 KITACC

HanmeHnoBaHMe pa3ae/ioB U TeM
Ne i/
NporpamMmbl

Tena BpamieHus

KoaudecTBO 9acoB

Bcero

12

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

O0BEMEBI TENT

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

10

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAaHUH

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34



https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuia n3odpaxeHus
Ha PUCYHKaX: H300paKeHUs
HJ’IOCKOCTCﬁ, napajjiCJIbHBIX IMPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMUCC MTpsAMad U
IIJIOCKOCTh

[TonsTus: MepeceKaronmeca
IIJIOCKOCTH, IICPECCKAOMUCC MTpsAMad U
IIJIOCKOCThb

3HaKOMCTBO C MHOT OrpaHHUKAaMH,
I/1306pa)KCHI/Ie MHOT'OT'PpAaHHUKOB Ha
pUCYHKax, Ha TPOCKIIUOHHBIX
qepTeiKax

HauanpHabie cBeneHus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIH.

KoauuecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

CeueHust MHOIOIPAaHHUKOB

HavanpHbie cBeieHHs 0 KyOe u

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/

6 nUpaMue, UX pa3BEPTKU U MOJEIH. https://fq.resh.edu.ru/
CeueHnst MHOTOTPAaHHUKOB htt s: //uc.hi ru. '
ps: .
[TonsiTre 06 akCHOMaTHYECKOM Egp zzxzk\éssn;Z&rya{ u/
: : ia.ru
7 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI htth' / /f(c; resh.e ch Ul
CTEPEOMETPHUU U CIEACTBUS U3 HUX htt s://uc.hi ru. |
ps: .
[TousTre 06 aKCHOMAaTHYECKOM Egpzzxzk\éssnc]:ﬁw; u/
: : ia.ru
8 MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI htth' / /f(c; resh.e ch Ul
CTEPEOMETPHUU U CIEACTBUS U3 HUX htt s://uc.hi ru. |
ps: .
[Tonsatue 06 akcCMOMaTHYECKOM https://skvsmart.rl.J/
https://ege.sdamgia.ru/
9 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI https:/fa.resh.edu.ru/
CTEPEOMETPUH U CIIENCTBUS U3 HUX htt s://uc.hi ru. |
ps: .
[Tonsatue 06 akcCMOMaTHYECKOM https://skvsmart.rlljl
10 _ https://ege.sdamgia.ru/
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI https://fq.resh.edu.ru/
CTEPEOMETPUH U CIECACTBUS U3 HUX httos://uchi.ru
ps: .
B3anMHOe pacmosioKeHue NpsiMbIX B https://skysmart.ru/
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECH, https://ege.sdamgia.ru/
MapasuliesibHbIE U CKPEIIUBAOIINECS https://fg.resh.edu.ru/
TIpsAMBIE https://uchi.ru
https://skysmart.ru/
[TapanienbHOCTh TPSAMBIX U _ 5
. https://ege.sdamgia.ru/
12 MJIOCKOCTEH B MPOCTPAHCTRBE:

napaajaCJIbHbIC ITPSAMBIC B

https://fg.resh.edu.ru/
https://uchi.ru



https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/

13

14

15

MIPOCTPAHCTBE; NapaLICIIbHOCTh TPEX
MIPSAMBIX

[TapamienbHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapamienbHOCTH IPSAMOI U TIIOCKOCTH

Yriel ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

Yron MCKAY NPAMBIMHA B ITPOCTPAHCTBE

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

17

[TapamienbHOCTB MIIOCKOCTEMN:
napaelbHble IOCKOCTH

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

18

CaolicTBa napasuieabHBIX TIOCKOCTEH

https://skysmart.ru/
https://eqe.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

19

[Ipocreiiine NpoCcTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTHU: TETPaAdP, KYO,
napauleIeune]

https://skysmart.ru/
https://eqe.sdamgia.ru/
https://fg.resh.edu.ru/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/

20 Hocrpoetue ceuenit https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/

. https://ege.sdamgia.ru/

21 Hocrpoenne ceuetnit https://fg.resh.edu.ru/
https://uchi.ru

KOHTpOJILHaSI pa60Ta 10 TEME https://skysmart.ru/
99 "[IpsiMble U TJIOCKOCTH B https://ege.sdamgia.ru/
npoctpanctie. [lapaimensHOCTh https://fg.resh.edu.ru/
IPSIMBIX U IIIOCKOCTEH" https://uchi.ru
IlepneHAUKYIAPHOCTD MPAMON U https://skysmart.ru/
https://ege.sdamgia.ru/

23 IIJIOCKOCTH: TIEPIICHIUKYJIIIPHBIE https://f.resh.edu.ru/

IIPSIMBIE B IIPOCTPAHCTBE https://uchi.ru
https://skysmart.ru/

24 IIpsiMble mapasienbHbie U https://ege.sdamgia.ru/

NEPIEHAUKYIIAPHBIE K IIIOCKOCTH https://fg.resh.edu.ru/
https://skysmart.ru/

o5 [IpsimMble napaienbHble U https://ege.sdamgia.ru/

MEPIEHIUKYIISIPHBIE K NIOCKOCTH https://fg.resh.edu.ru/
https://skysmart.ru/

26 [Ipu3Hak nepneH uKyIIpHOCTH https://ege.sdamgia.ru/

HpHMOfI " ITJIOCKOCTHU

https://fg.resh.edu.ru/
https://uchi.ru



https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/

[Ipu3Hak nepnesauKyJIsIpHOCTH

https://skysmart.ru/
https://ege.sdamgia.ru/

27
IIPSIMOM U TNIOCKOCTHU https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
28 TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU https://ege.sdamgia.ru/
IIJIOCKOCTH https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
29 TeopeMa o psiMOii TepIIEHIUKYISIPHON https://ege.sdamgia.ru/
IIJIOCKOCTH https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
30 TeopeMa o psiIMOii EpIIEHANKYISIPHOU https://ege.sdamgia.ru/
IJIOCKOCTH https://fg.resh.edu.ru/
https://uchi.ru
. https://skysmart.ru/
[lepnenauKynsip U HaKJIOHHBIE! https://ege.sdamaia.ru/
31 PacCTOSIHUE OT TOYKH A0 MIOCKOCTH, h ttps: fq résh edu r.u /
pacCTosIHUE OT MPSAMOM J0 MIOCKOCTH httgs://uc.hi ru. |
: .
n . https://skysmart.ru/
E€pUEHIUKYISP U HAKJIIOHHBIE! -
https://ege.sdamgia.ru/
32 PacCTOSIHUE OT TOYKH JO MIOCKOCTH, https://fq.resh.edu.ru/
pacCTOsIHUE OT MPSMOM 10 MIIOCKOCTH httgs://uc.hi ru. |
: .
o . https://skysmart.ru/
E€pUEHIUKYIISAP U HAKJIIOHHBIE! -
https://ege.sdamgia.ru/
33 pacCcTOsIHHAE OT TOYKH JI0 IJIOCKOCTH, https://fa.resh.edu.ru/
pacCTostHUE OT MPSMOM 10 MIIOCKOCTH httgs://uc.hi ru. |
: .
34 [TeprieHAMKYSIp U HAKJIOHHBIE: https://skysmart.ru/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

VYTIBI B IPOCTPAHCTBE: YTOJI MEXIY

https://skysmart.ru/
https://ege.sdamgia.ru/

35

MPSAMOU U TNIOCKOCTBIO https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj https://ege.sdamgia.ru/
JIBYTPAHHOI'O yIJla https://fg.resh.edu.ru/

https://uchi.ru
https://skysmart.ru/

37 JIByrpaHHBIN yroJI, TMHEHHBIN Yroj https://ege.sdamgia.ru/
JIBYTPAHHOI'O yIJla https://fg.resh.edu.ru/

https://uchi.ru
N .. https://skysmart.ru/
EPIEHANKYJISIPHOCTD TIJIOCKOCTEH: :

38 https://ege.sdamgia.ru/
MpH3HAK HeupHeHHHKyMp HOCTH ABYX https://fg.resh.edu.ru/
TLIoCKOCTCH https://uchi.ru
N .. https://skysmart.ru/

E€pPHEHANKYJISIPHOCTD MIJIOCKOCTEM: :
39 MIPU3HAK TEPIIEHIUKYIIPHOCTH 1B nttps:/fege.sdamaia.ru/
p vp FHIYIED ABYyX https://fg.resh.edu.ru/
fLIocKocTeH https://uchi.ru
I .. https://skysmart.ru/
EpPHEHANKYIJISIPHOCTD MJIOCKOCTEH: :
40 e —— https://ege.sdamgia.ru/
pH3 ?p CHAMKYIFIPHOCTH ABYX https://fg.resh.edu.ru/
fLIocKocTen https://uchi.ru
. https://skysmart.ru/
41 Teopema o TpEX nepHeHANKYIApax

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

https://fg.resh.edu.ru/

https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/

42 Teopema o TpEx mepHEHANKYIIApAx https:/fa.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/

43 Teopema o TpEX MEPHEHAUKYIIAPAX httpsifege sdanmuia 1
https://fg.resh.edu.ru/

KOHTpOJ'IBHaSI pa60Ta 10 TEMaM https://skysmart.ru/

44 "IlepneHUKYASIPHOCTD NMPAMBIX U https://ege.sdamgia.ru/

IockocTe" u "Yribel Mexay https://fg.resh.edu.ru/
NPAMBIMH H TJIOCKOCTAMH" https://uchi.ru
IlonsTre MHOI'OrpaHHHKa, OCHOBHBIC https://skysmart.ru/
45 3JIEMEHTBHI MHOTOI'PAHHUKA, BBIIYKJIbIE https://ege.sdamgia.ru/
Y HEBBINYKJIbIE MHOTOTPAHHUKH; https://fg.resh.edu.ru/
pa3BEpTKa MHOTOIpaHHHKA https://uchi.ru
HpI/ISMaI N-yrojbHas npusma, 'paHd U https://skysmart_ru/
46 OCHOBAHMS MIPU3MBI; IPsMAs U https://ege.sdamgia.ru/
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAs https://fg.resh.edu.ru/
MMOBEPXHOCTD IPU3MBI https://uchi.ru
https://skysmart.ru/

47 [Tapannenenunen, NpsAMOYTOIbHBIN https://ege.sdamgia.ru/

napasulesienuIie]l U ero CBOMCTBa https://fg.resh.edu.ru/

48 [Inpamuaa: n-yroiapHas IUpaMua, https://skysmart.ru/

TpaHU U OCHOBAHUEC ITUPAMU/IbI;

https://ege.sdamgia.ru/



https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

0OOKOBas U NOJIHAS IOBEPXHOCTh
MMUupamMuJbl; IpaBUJIbHAA U yceqéHHaﬁ
nupamuia

https://fg.resh.edu.ru/
https://uchi.ru

HpaBI/IJ'IBHBIe MHOI'OI'paHHUKU: ITIOHATUC
MMPaBUJIBHOI'O MHOT'OI'paHHUKA,
IMpaBUJIbHAA IprU3Ma U IpaBUJIbHAA

https://skysmart.ru/
https://ege.sdamgia.ru/

49 nMpamMua; IpaBuibHas TPEYTrOabHas https://fg.resh.edu.ru/
IMpamMua v NpaBWIbHBIA TETPASIP; https://uchi.ru
KyO
[IpencraBieHue o NpaBUIBHBIX https://skvsmart.rl_J/

50 MHOTOTPaHHHMKAX: OKTAdIP, JOAEKA P fttps.iiege.sdamgia.uf

’ https://fg.resh.edu.ru/
U MKOCadIp. https://uchi.ru
CuMMeTpHs B IPOCTPAHCTBE:
CHMMETPHUS OTHOCUTEIIBHO TOYKH, https://skysmart.ru/

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI https://ege.sdamgia.ru/
CUMMETPHUH B IHpaMUAX, https://fg.resh.edu.ru/
napajuiesenuneax, NpaBuiIbHbIX https://uchi.ru
MHOTOTpaHHHUKaX
Brraucienue 31eMeHTOB https://skvsmart.rl_J/

52 MHOTOTPaHHHUKOB: pEOpa, THaroHaIn https:dfege suamuia g

’ ’ https://fg.resh.edu.ru/
M https://uchi.ru
[Tnomaas GOKOBOI MOBEPXHOCTH U https://skysmart.ru/

53 ITOJIHOM ITOBEPXHOCTHU MIPSIMOM MPU3MBI, https://ege.sdamgia.ru/
IJIOIIAIb OCHOBAHMIL, TEOpEMa O https://fg.resh.edu.ru/
OOKOBOI TOBEPXHOCTH MPSMOM MPU3MBI https://uchi.ru

54 [Tnomans 60KOBOI MOBEPXHOCTH U https://skysmart.ru/
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https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

MOBEPXHOCTHU MPaBUIILHOM MUPAMU/IBI,
TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCEYEHHOU MUPAMUIBI

https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

55

56

57

58

KonTtponbHast pabora o Teme
"MHororpanHuku"

[Toustie 00 00BEME

O0BEM TUpaMu bl

O0BEM TUpaMHUIBI

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

59

O0BEM TUpaMuIbI

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

60

O06bEM upamMu/Ibl

https://skysmart.ru/
https://eqe.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

61

O06BEM npu3MBbI

https://skysmart.ru/
https://eqe.sdamgia.ru/
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https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

https://fg.resh.edu.ru/

https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/

62 OOLEM mp3MEI https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/

i https://ege.sdamgia.ru/

63 ObLEM mpu3MLI https://fg.resh.edu.ru/
https://skysmart.ru/

KoHTpoinbHas pabora 1o Teme https://ege.sdamgia.ru/

64 N
"O0BbEMBI MHOTOTPAHHUKOB" https://fg.resh.edu.ru/
TosTopere, oGoGmenHe https://skvsmart.rg/

65 cucreMarusanus 3HaHuil. [loctpoenue https:/jege.sdamoia. i

. https://fg.resh.edu.ru/
CE€YEHUI B MHOTOIPAHHUKE httos://uchi ru
[ToBTOpEeHnue, 06001mEeHNE
cucTeMaru3anys 3HaHui. Berancienne https://skysmart.ru/

66 pacCTOSIHUM: MEXAY JBYMSI TOUKAMH, https://ege.sdamgia.ru/
OT TOYKH J0 NPSIMOM, OT TOYKH J0 https://fg.resh.edu.ru/
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS https://uchi.ru
PSIMBIMU

https://skysmart.ru/

67 HroroBast koHTposBbHast paboTa hiips:/iege.sdamgia.ru/
https://fg.resh.edu.ru/

68 [ToBTOpeHME, 0000MEHNE https://skysmart.ru/
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https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
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https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

cucTeMaru3aIys 3HaHu. Berancienne
YIJIOB: MEXY CKpPEIIMBAIOIINMUCS
MPSAMBIMH, MEXAY NPAMOMN U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXKY TIJIOCKOCTSIMU

https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME o8



https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru/

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne ara nudposbie
Tema ypoka Konrpoubusie IIpakruyeckue A bp
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
https://skysmart.ru/
Cdepa u map: ueHTp, paauyc, -

1 I/(IbaI\I/IDeT ; l'IJ'II()) LIa :ioI;eﬂxZIOCTH 1 hitps:/lege stamgia.ruf
a P> Ha p https://fg.resh.edu.ru/
ceps https://uchi.ru
B https://skysmart.ru/

3aMMHOE PACIOJIOKEHHUE CHEephl U ;
https://ege.sdamgia.ru/

2 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 )

https://fg.resh.edu.ru/
ctepe; nomazs cheps! https://uchi.ru

https://skysmart.ru/
N3o6paxkenue cdepsl, 1mapa Ha https://ege.sdamgia.ru/

3 1
wiockocTd. CedeHus mapa https://fg.resh.edu.ru/

https://uchi.ru
Hunuaagpudeckast TOBEPXHOCTb, https://skysmart.ru/

4 00pa3yromue MUJINHIPUIECKOM 1 https://ege.sdamgia.ru/
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://fg.resh.edu.ru/
TIOBEPXHOCTH https://uchi.ru
[Mununnap: ocHoBaHMS U OOKOBas https://skysmart.ru/

5 MOBEPXHOCTh, 00pa3yromas 1 oCh; 1 https://ege.sdamgia.ru/
TJI0MATh OOKOBOW M MOTHOU https://fg.resh.edu.ru/
TIOBEPXHOCTH https://uchi.ru

6 N3ob6parkenne nmImHApa HA 1 https://skysmart.ru/
mockocTH. PazBépTka nunmHapa. https://ege.sdamgia.ru/
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Ceuenus nuimHApa (II0CKOCTHIO,
napajuieIbHON UIn
NEePHEHANKYJISIPHON OCH LIMJIMH]IPA)

https://fg.resh.edu.ru/
https://uchi.ru

10

11

12

KoHnueckas HoBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

KoHnyc: ocHOBaHMe 1 BepIIHMHA,
oOpa3ymomias ¥ 0Ch; IUIONIA/b
OOKOBOH U MOJTHON OBEPXHOCTH

YceuéHnblil KoHyC: 00pa3yrouye u
BBICOTA; OCHOBaHUA U OOKOBas
MIOBEPXHOCTh

N300pakeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHI0, apaIebHON
OCHOBAHUIO, U IUNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

KOM6I/IHaI_[I/ISI TCJI BpallICHUSA U
MHOT'OI'PpaHHUKOB

MHoOrorpaHHuK, OUCaHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAas B
MHOT'OI'PAHHUK UJIM B TEJIO BPALICHUS

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru
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13

TTonsaTtue 00 00béMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEN

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

14

15

16

17

18

O0BéM nUIMHIpa, KOHYCA

O06bEéM mapa u miomaas cheps

[TomoOHBIE TETa B IPOCTPAHCTBE.
CoOOTHOIIEHUS MEX 1Y TUIOIASIMU
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX
Te

KonrtponsHas padora no remam "Tena
BpaieHus" u "O0beMbl Ten"

BexkTop Ha niockoctu u B
IIPOCTPAHCTBE

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

19

CnoXeHHE U BIUNTAaHHUE BCKTOPOB

https://skysmart.ru/
https://eqe.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

20

YMHOKEHHE BEKTOPA Ha YUCIIO

https://skysmart.ru/
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https://ege.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru

Pa3nosxeHne BekTopa 1o TpéM

https://skysmart.ru/
https://ege.sdamgia.ru/

21 HEKOMILIAaHAPHBIM BEKTOPaM. https://fa.resh.edu.ru/
[IpaBuno napasmienenumnena httos://uchi.ru
ps: .
P https://skysmart.ru/
CLICHHE 3a/1a4, CBA3aHHBIX C :
22 PUMEHEHHEM TIPABHJI JCHCTBHIA C https.iiege.sdamgie.uf
p p a https://fg.resh.edu.ru/
BeKTOpamu https://uchi.ru
[IpssMoyronbpHas cucTeMa KOOpAUHAT https://skysmart.ru/

93 B IpoctpancTee. Koopauuars! https://ege.sdamgia.ru/
BekTopa. [Ipocreitmme 3agaun B https://fg.resh.edu.ru/
KOODIMHATAX https://uchi.ru

https://skysmart.ru/

24 VYron mexay BekTopamu. CKasspHOE https://ege.sdamgia.ru/
IIPOU3BEJICHNE BEKTOPOB https://fg.resh.edu.ru/

https://uchi.ru
https://skysmart.ru/

o5 Beruncnenue yrios Mexay IpsMbIMU https://ege.sdamgia.ru/
Y IJIOCKOCTSIMU https://fg.resh.edu.ru/

https://uchi.ru
https://skysmart.ru/

26 KoopanHaTHO-BEKTOPHBII METOA NTPU https://ege.sdamgia.ru/
pEeLIEHNH T€OMETPUUECKUX 3a1a4 https://fg.resh.edu.ru/

https://uchi.ru

97 KonTtponbHas pabora o Teme https://skysmart.ru/

"BeKTOpbI M1 KOOPAUHATHI B

https://eqe.sdamgia.ru/
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npocTtpascTae”

[ToBTOpEeHME, 0000IICHUE 1
cucreMarusanus 3Hanuii. OCHOBHEIE

https://fg.resh.edu.ru/
https://uchi.ru

https://skysmart.ru/
https://ege.sdamgia.ru/

28
¢burypsl, ¢paxThl, TEOpEMBI Kypca https://fg.resh.edu.ru/
TIAHUMETPHUH https://uchi.ru
ITosTOpenue, 06001EeHNE N https://skysmart.ru/

29 cucreMarusanus 3Hanuii. OCHOBHEIE https://ege.sdamgia.ru/
burypsl, paxThl, TEOPEMBI Kypca https://fg.resh.edu.ru/
TIAHAUMETPHUH https://uchi.ru
IToBTOpEHME, 0000IIICHUE 1 http S://Skvsmart.rgl

30 cUCTEMATU3aLMs 3HAaHUH. 3agauun https://ege.sdamaia.ru/

1 e https://fg.resh.edu.ru/
IJIAHUMETPUH ¥ METOJIbI UX PEIICHUS httos://uchi.ru
[ToBTOpenue, o6obIIEHNE 1 https://skvsmart.rl_J/
31 cUCTEMATU3aLMs 3HAHUHN. 3agauun https://ege.sdamgia.ru/
1 e https://fg.resh.edu.ru/
TUTAHUMETPUH U METOJIbI UX PELICHHS httos://uchi.ru
I[TosropeHue, 06001EeH e U https://skysmart.ru/

32 cucremarusanus 3HaHnuii. OCHOBHBIE https://ege.sdamgia.ru/
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://fg.resh.edu.ru/
CTEpPEOMETPUU httQS://UChi.rU

https://skysmart.ru/

33 Hrorosas KOHTpOJIbHASA padboTa https://ege.sdamaia.ru/

P p https://fg.resh.edu.ru/
https://uchi.ru

34 [ToBTOpeHue, 006001IeHNE U https://skysmart.ru/

cUcTeMaTHu3anus 3HaHUHU

https://ege.sdamgia.ru/
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https://fg.resh.edu.ru/
https://uchi.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://fg.resh.edu.ru/
https://uchi.ru/




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://infourok.ru

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://fg.resh.edu.ru/

https://uchi.ru



JOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOAMUCHIO
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