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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,
oOyuaroriuecsi 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 ITyO0KO, €CIM B JAJIbHEHIIIEM BO3ZHHUKHET HEOOXOAUMOCTh 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 NpEACTaBICHUS 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
OTHCHIBATHh U U3yUYaTh 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 TOHSTHUSMH 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  WHTEIUICKTYaJbHBIX H  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABAaTEIIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHUS;

e (QopmupoBanue  (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE PAaCIO3HaBaTh IMPOSIBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEaIbHBIX >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 ammapaT [Jisg penieHUus 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 METOIY 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 O0Opa3oB 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 JUHUM 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 CPEHETO 00IIero 00pa3oBaHusl.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld TporpaMMmbl, pachnpeaea€HHbBIM 0 TojJlaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATEIBHO U MTOCTYNATEIbHO,
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 IIV/TAHE

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



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUS 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 IPOCTPAHCTBE: NApaJUICIbHBIE MPSAMBIE B IMPOCTPAHCTBE;
[apaJIEIBbHOCTD TPEX MPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuie’dbHbIX IIockocTed. Ilpocreiiiine npocTpaHCTBEHHbIE (UIYpPHI Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]]; HOCTPOEHUE CEUCHHI.

[lepieHIUKYISAPHOCTD NPSMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUIeIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK NEPNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpPEMA O HPSIMOHN
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 MPSIMOM JO MJIOCKOCTH, MPOEKIUs (GUIypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTH IBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

[IoHsiTME MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBIIYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOTPaHHUKA.
[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, TPaHU U OCHOBAHUE MUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHUPAaMUJIbl; IPAaBWIbHAS MW yCEUYEHHAs MNHPAMHIA.
DJeMEeHThl TPU3Mbl UM nupamuabl. [IpaBuiIbHBIE MHOTOTPAHHUKH: ITOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; MPaBWJIbHASA MPU3MA U IIPABUIbHAS MUPaAMHUJA;
MpaBujIbHAsT TpPEyroibHash MHUpaMuja W 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,
MPaBUIILHBIX 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 MHPaMUJIBI,
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

Hunuuapuyeckass  MOBEPXHOCTb,  OOpasylollue  MUIMHAPUYECKON
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 U 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 IJIOCKOCTH; KacaTelbHas IUIOCKOCTh 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 CBOWMCTBA 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 TTOTOOHBIX 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 4Hcio. 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 MeEXIy BekTopaMu. CKasIpHOE IPOU3BEICHUE
BEKTOPOB. BpluncieHne yriaoB MexXAy NOpsIMBIMH U IJIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN TEOMETPUUYECKHX 3a1ad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrPaMMbl Y4eOHOTO TpeaMeTa
«MaremaTHka» XapakTepu3yrTcs:

I'pasknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO  TPAXKIAHCKOW MMO3UIIMH  OOYYalollerocs: Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUHCKOro 00IeCcTBa, MPEACTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHMPOBAHHUS PA3IUYHBIX 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  POCCHICKONW  TPaXJTaHCKOM  UJAEHTHUYHOCTH,
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 OYyAYIIETO.

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 TNPUMEHSITh MaT€MaTHYEeCKHE 3HAHUSA 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 3AHITHIX 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 MAaTEMaTUYECKOW HaPaBJIECHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPHI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIOOAJIBHOTO XapaKTepa HSKOJIOTHYECKUX
npo0JsieM; OpHUEHTallMe Ha MPUMEHEHHE MATeMAaTUYeCKUX 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
MHpA; TOTOBHOCTBIO OCYIIECTBIISTH TMPOCKTHYIO 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 oTpeeICHUS TIOHSITUH; yCTaHaBIUBAThH



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 YMO3aKIOUEHUH, yMO3aKIIIOUEHUH 10 aHAJIOTUH;
OPOBOAWTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble W OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMEeHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI;

BBIOMpATh CIOCO0 pelleHus y4eOHOHM 3amaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJEe MOAXOMAMIMI C y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBLIe ucciieqoBarejLCKue J1ecCTBUA:

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

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBIM  JKCIIEPHMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
0o0BbeKTa, SBICHUS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, MCCICIOBAHUS, OICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIIecca, a TAaK)KE 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(OpMALMIO 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  HMHGOpPMALMK O  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

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

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOIICHHUS; 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; COIMOCTABJIATH CBOM CYXACHHUS C CYXKICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh PAa3IUYUE U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme (PopMylIHpoBaTh pa3HOTrIAacHs, CBOU
BO3PaKEHUS;

OpEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSTENBHO  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
IeJb  COBMECTHOW  JACATCNBHOCTH, IUIAHUPOBATH  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 CBOI YacTh
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

G opmuposaHrue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:



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

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 TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MHpPHU PEIICHUU
3a7]a4d, BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa ILEIH U YCIOBUAM, OOBICHSTH
MIPUYUHBI JOCTUKECHUS WIIN HEJIOCTHKEHUS PE3YIbTATOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX NPU PEIICHUU
reOMeTPUUYECKUX 3a]a4.

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 yria; JTUHEHHBINA Yroa ABYTPAHHOTO yIiia; rpaaycHas Mepa
JIBYTPAHHOTO YTJIA.

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

Pacrio3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienurel, 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 TEOMETPHUUECKHUX BEIWYHMH 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 3aaun Ha HaXO0XJIEHWE T'€OMETPUUECKUX BEIUYHMH IO 0Opasiam
WJIM aJIropuTMaM, MPUMEHS U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTeMAaTHUYECKUX 3aJa4 Ha BBIYUCICHHE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYT'PaHHBIX YIJIOB.

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

OnepupoBarh NOHATHUSAMHU: CUMMETPHS B NIPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPHI.

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

[IpumensTh reoMerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX
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 MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE 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
MaTeMaTH4eCcKu C(HOPMYJIUPOBAHHON MPOOJIEMBbl, MOJECIUPOBATH pPEATbHBIC
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: ITUIUHIPUYECKAs] TOBEPXHOCTh, 00Opa3yIOIIUe
[MAJTUHAPUYECKON  MOBEPXHOCTH, IWIMHAP; KOHUYECKAs TOBEPXHOCTH,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBSACHATH CITIOCOOBI TTOJTYYEHHUSI 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.

Beruucnare o0BEMBI M IUIOMIAJM  TOBEPXHOCTEHW TeNl  BpalleHUs,
TCOMETPUUYECKUX TEN C IPUMEHEHHEM (HOpMYI.

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

BeraucnaTs COOTHOIIEHUS MEXKTY TIOMIQISIMU IMTOBEPXHOCTEN U 00BEMaMHU
MOJOOHEIX TEJl.

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, WHTEpHpPETHpPOBaTH M MPeoOpa3oBBIBaTh HWH(OpPMAIUIO 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, KAKHMH CBONCTBAMHU OHHU
00J1a1aroT.

[TprMeHATH MpaBHUIIO TTapajuIeIICIHIICAA.

OnepupoBaTh NOHSATHSIMH: JICKAPTOBHI KOOPAWMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, yrOJ
MEXIY BEKTOpPaMH, CKaJIIPHOE IPOMU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMILTaHAPHBIC BEKTOPBI.

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



3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsl pEUICHUS 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 MATEMATHYECKUX OTHOLICHWW U
HaxXOXKJEHUE TEOMETPUYECKHX BEJIMYMH [0 00pa3lamM WM alropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI IPU PELICHUM CTAHAAPTHBIX MATEMAaTHUYECKUX
3a1ad4.

IIpuMeHaTs mpoOCTEUIIME IPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI ITPH PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[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 IOHATHUS B IIPOLIECCE IOKUCKA PELICHUS
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 3aJ1aud, CBA3AHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
! Brezette B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6moreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmunoreka IIOK
4 1 1
VYTIubl MeXAy MPSAMBIMHU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bubmunoreka IIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmoteka IIOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, paCCTOSTHUS U YTJIbl 4 1 bubmmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ucpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
! Tena ppameris 12 https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
2 OOnEmbt Ten > 1 https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.eds0o.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnorexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kourpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl

OcHOBHbIE TIOHATHUS
CTepEOMETPHUU: TOUKA, IpsAMas,
IJIOCKOCTh, POCTPAHCTBO.
[IpaBuia n3obpaxkeHus Ha 1 bubnuoreka [IOK
PUCYHKAX: U300paKeHHs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, ITEPECEKArOIIUECS 1 bubmmorexa LIOK

> TeP https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubmmorexa LIOK

> TeP https://m.edsoo.ru/db685e73
npsiMasi ¥ MII0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanwsHbie cBeneHs 0 Kyoe u 1 bubnuotexa [JOK

nUpaMuie, UX pa3BEPTKHU U

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenn. CeueHus
MHOTOTPaHHUKOB

HavanbeHbie cBeieHUsS 0 KyOe u
MUpaMHJIC, UX Pa3BEPTKHU H

bub6nmoreka [IOK

6 mognenu. Ceuenns https://m.edsoo.ru/3d8ffd32
MHOT'OT'PaHHUKOB
[TonsaTne 06 akCHOMaTUYECKOM

7 MIOCTPOEHUH CTEPEOMETPUU: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsaTne 06 akCHOMaTUYECKOM

3 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

9 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsmbIx

11 B IIPOCTPAHCTBE: MEPECEKAOIINECS, bu6muoreka [JOK
NapajuieIbHbIE U https://m.eds00.ru/1a2520f6
CKPEILMBAIOIINECS TIPSIMbIE

12 [TapamiensHOCTh IPSIMBIX U bu6muoreka [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/1a2520f6

IIJIOCKOCTEN B IIPOCTPAHCTBE:!
MapajuyieabHbIE IPSMbIC B
IIPOCTPAHCTBE; MapaUICIbHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3

[TapayienpHOCTB IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmoreka [IOK

13
[TapamenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTI1bl ¢ COHaNpaBIEHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnnorexa [{OK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 ITapannenbHOCTb MIIOCKOCTEM: bubmuoreka [IOK
MapajyieabHbIE TIJIOCKOCTH https://m.eds00.ru/2e18f255
18 CaolicTBa napauienbHbIX bubmmnoreka HOK
IJI0CKOCTEN https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (Gurypsl Ha MJIOCKOCTHU: TETPaAd] brbmmorexa LTOK
- TETPaIp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
. bubnuotexa [JOK
20 IT
OCTPOCHHE CenetHH https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 IT
OCTPOCHHE CenetHH https://m.edsoo.ru/ec26fe5d
22 KonTponbhas pabota no teme bu6muoreka [JOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/4a28dc02
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https://m.edsoo.ru/ec26fe5d

"[Ipsimble U TUIOCKOCTH B
npocrpaHcTse. [lapamienbHOCTb
IPSIMBIX U IJIOCKOCTEN"

https://m.edso0o.ru/9a0a9e56

[TeprieHAMKYASAPHOCTD NPAMOUN U

23 IJIOCKOCTH: TIEPIICHINKYIISIPHBIC bubnxorexa LTOK
 IEPHEHIIRYITIP https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasnienbHbIC U bubmmoreka [JOK
MEePIEHIUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHbIE U Bu6moteka [IOK

25
MEPIEHANKYISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIApHOCTH bubnuorexa [IOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIsIpHOCTH Bbu6moteka [JOK
IIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsimoii bubmuoreka [JOK
MEPIEHANKYISIPHON TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEePIEHANKYISIPHON TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamon bubmmnoreka HOK
MEPIIEHAUKYIISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyYNsIp U HAKIIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 but6mmoreka [IOK
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKYNSIp U HAKIIOHHBIE: bubmuoreka [JOK

PpacCTOAHNUE OT TOYKH 10

https://m.edsoo.ru/66fefadd
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
10 IIJIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0

bub6nmoreka [IOK

33
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
710 TUTOCKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE!
34 paccTosiHUEe OT TOYKH J10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
710 TUTOCKOCTH
VYTIbl B IPOCTPAHCTBE: Yrol bubmmoreka [JOK
35 .
MEXy MPSMOM U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yros Bu6moteka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
38 1} 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubmorexa LOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JBYX IJIOCKOCTEH
[lepneHUKyYISPHOCTD MIJIOCKOCTEM:
39 IIPU3HAK IEPIEHIUKYIIPHOCTH bubmorexa TIOK
P p g yAp https://m.edsoo.ru/ed9e2a8e
JBYX IJIOCKOCTEH
[lepneHUKyISPHOCTB MIIIOCKOCTEM:
40 1} §3Halil neyneg VKYJISIPHOCTH bubmmorexa LIOK
P P 51 P https://m.edsoo.ru/ba75dc57
IBYX TJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmuoteka [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx nepreHANKYIApax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepHeHANKYIApax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrponsHas pabora o Temam
"[leprieHAUKYASAPHOCTD NPAMBIX U bubmmoreka [JOK
44 .
mockocTeil" u "YTibel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMM"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA, BBIITYKJIbIEC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPAHHHKA
[Ipu3ma: n-yronsHas npusma;
TpaHu ¥ OCHOBAHUS MPU3MBI;
46 HII)DHMa}I Y HaKJIOHHAas l:IpI/ISMBI; bubmorexa LOK
https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAS! TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHBIN bubmuoreka [IOK
napajulelIenuIe] U ero CBOUCTBa https://m.edso0o.ru/8a7be683
[Mupammia: n-yroybHas MApaMHIa,
I'paHU ¥ OCHOBAHHE MMHPAMHU/IBI;
48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/fblcd0as
MTUPAMHU/IBI; IPaBUIIbHAS U
yceu€HHas mupaMua
49 [IpaBusEHBIE MHOTOTPAHHHKH: bubmmorekxa [IOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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MTOHATHE MPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIIbHAS
pu3Ma M MpaBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBUILHBINA
TeTpa’ap; Kyo

https://m.edso00.ru/074c8865

[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadp, bubmorexa LIOK
https://m.edsoo.ru/a0fddSbf
JO0JEKa3Ip U UKOCAIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,

51 MPSIMOH, TUIOCKOCTH. DJIEMEHTHI bubnunoreka LIOK
CUMMETPHUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuleJIenuneax, NPaBUIbHbIX
MHOTOTpaHHUKAX
Beruncnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, brbmmorexa [TOK

https://m.edsoo.ru/6cdbecef
JMaroHaJu, yriibl
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPAMOM
53 MIPU3MBI, TUTOMIAIb OCHOBAHUH, bubmorexa LHOK
. https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAIMOM TPU3MBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTU MIPABUIILHOM bubmuoreka [JOK

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b
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ImrupaMubl

55 KonTponbhas pabota no teme bubmmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
% Honsrue 06 00neme https://m.eds00.ru/7ad0020b
. bubnmoreka [IOK
S OOBEM mpamHE! https://m.eds00.ru/235171b3
. bubmuoreka [{OK
58 OOBEM mpamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mupamHL! https://m.edso0.ru/79c10312
N bubnuoreka [{OK
60 OOném mapamu et https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM mp3MEI https://m.eds00.ru/79853608
" bubnuoreka [IOK
62 O0BEM mpu3MEL https://m.edso00.ru/1e053890
" bubnuoreka [IOK
63 O0BEM mpu3MEL https://m.edso0o.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpenHue, o600IIEHNE bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncienue paccTosHUAN: MEXIY
JBYMS TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

67

HToroBast KOHTpOJIbHAS paboTa

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HaHU.
Boluucnenue yrios: Mexay
CKPEIIMBAIOIIMMUCS TPSMBIMU,
MEXy NMPSAMOU U IIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b
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https://m.edsoo.ru/56765e8b

11 KITACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
1 JIMaMeTp; TUIOMIAlb TOBEPXHOCTU 1 bubmorexa LIOK
https://m.edso0.ru/0341bc2b
chepsl
B3anmMHoe pacronoxenue cgepsl

9 M IJIOCKOCTH; KacaTeiabHas 1 bubnunoreka LIOK
IJIOCKOCTH K cepe; Mmiomas https://m.edsoo.ru/bed12a43
cdepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmuoreka [IOK
mmockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{unuuapuyeckas HIOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
MWINHAPUIECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; 1 bubmuoreka [JOK
IUIoIIa s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakeHne LMIMHIpPA HA

5 mockocTd. Pa3sépTka nununapa. 1 bubmuoreka [JOK

Ceuenns muuHApA (TIOCKOCTHIO,
napasuieIbHON WIn

https://m.edso0.ru/016e25eb
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NEePIEHIUKYISIPHONU OCU
HUAJTUHIPA)

KoHnyeckas moBEpXHOCTS,
o0pa3yronye KOHUYECKOn

bub6nmoreka [IOK

! IIOBEPXHOCTH, OCh Y BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlInHA,

8 o0pa3ymolas 1 och; MJIO0IAb Bubmiorexa OK

. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue

9 1 BBICOTA; OCHOB};.HI/IH IE 6(3111(())1;51 bubmorexa LIOK
’ https://m.eds00.ru/1468bab3

MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHYyca (TIOCKOCTBIO, bubmmnoreka HOK
napaiebHOM OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
IIJIOCKOCTBI0, TPOXOSILIEN Yepe3
BEPLIUHY)

11 KomOunamums ten BparieHus u bubmuorexa [IOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHbIN

12 okoJ10 cepsl; cdepa, BmucaHHas bubnmnoreka [JOK
B MHOTOTPaHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitre 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.eds00.ru/26a03fb7

14 O0BEM LUIMHIpPA, KOHYCA bubmuoteka [IOK
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

https://m.edso0.ru/5513d87b

bubnunorexa LIOK

15 O06Bé
1EM 1apa i ILIomaz, Chepet https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTBE.
CooTHoIIEHUS MEXKTY bubmmoreka [JOK
16 .
TJIOIIAAsIMU TTOBEPXHOCTEM, https://m.edso0.ru/810cfleb
00bEMaMU TOIO0HBIX TEJT
KonTponbHas padoTa no temam
17 "Tena Bpamenus" u "O0beMbI bubmorexa [IOK
" P https://m.edso0.ru/4a33a8ab
Tl
18 BekTop Ha m10ckocTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxxeHue v BbIYUTaHUE bubmmoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 VMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIIaHApHBIM BEKTOpPaM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 NPUMEHEHUEM IPABUII IEHCTBUI bubmorexa HOK
p p https://m.edso0.ru/5a827900
C BEKTOpaMH
KoopamHaTHO-BEKTOPHBIN METO
23 I le::merm FGOMe"f HYECKUX ! bubmorexa [JOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
24 [IpsimoyronbHas cucrema buomrorexa LIOK

https://m.edsoo0.ru/48db7058



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAMHATax

Yros Mexay BEKTOpaMH.

25 CkansipHoe pou3BeCHNE bubmorexa LOK
P P https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrios Mexay bubnuoreka [IOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonTponbhas padota no teme
27 "BeKTOphl U KOOPAUHATEL B Bubmiorexa HOK
P " P https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0000IIEHNE 1
28 cucTeMaTu3anus 3HaHH. bubnuoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U
29 cucTeMaTu3anus 3HaHH. bubnuoreka [IOK
OcHoBHbIE GUTYPHI, (PAKTHI, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600mEeHNEe U
30 cHUCTeMaTH3aIvs 3HaHUK. 3a1aun bubmuoreka [{OK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHUEe, 06001IeHNE 1
. bubmuorexa [{OK
31 CUCTEeMAaTH3aIvsl 3HAaHUH. 3a1a9n

IIAaHUMETPUHN U METOJbBI UX

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

peLeHus

[ToBTOpeHue, 0600IIEHNE U

32 CHCTEMAaTH3allHs 3HAHHIA. 1 bubmuorexa [JOK
OcHoBHBIE GUTYPBI, (DAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
33 HroroBast koHTpoIbHAs paboTa 1 ﬁg&?ﬁ;f;;gg}:cm dfe
34 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM [TIPOI'PAMMOBI

10 KITACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTb NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
. [TpuMeHATh aKCHOMBI CTEpPEOMETPUH U CIEACTBUS M3 HHUX HpHU
' pELICHUH T€OMETPHUECKUX 3aa4
23 OnepupoBaTh MOHATUAMU: NAPAJICIIBHOCT U MEPHEHIUKYIIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
-4 KnaccugummpoBars B3auMHOE pacrioyio’KeHUE TMPSMBIX U TIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATHAMM: JBYTPAHHBIM YroJ, TpaHU JBYIPaHHOIO
7.5 yria, peOpo IBYIpaHHOIO yTia, JIMHEHHBIH Yroj JBYTpaHHOIrO yrIJa,
rpajycHas Mepa JBYTPaHHOI'O yria
OnepupoBaTh MOHATUAMU: MHOTOI'PAaHHHK, BHIMYKJIBIA U HEBBITYKJIIBIN
7.6 MHOTOTPaHHHK, DIIEMEHTHI MHOTOTpaHHHKA, MIPaBHIIBHBIN
MHOT'OI'PaHHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MTUpaMua, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBarb MHOTOIpaHHHKH, BbIOMpas OCHOBaHUSA IS
- KnaccuuKanuy  (BBITYKJIBIE W HEBBITYKJIBIE  MHOTOTPAaHHHKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSMbIE M HAKJIOHHBIE MPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTh  MOHATHUSIMH:  CEKymlas  IJIOCKOCTb,  CEUYCHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH NPUHIUMBI OCTPOEHHUS] CEUYEHUH MHOIOIPAaHHHKOB,

HCITONIB3YSI METOJT CJIE/IOB




7.11

CTpouTh ce4eHUss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEpPTEX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX

buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

7.13

Pemiats 3aa4i Ha HaXO0XKIACHUC TCOMCTPHUYCCKUX BCIWMYHUH II0
o6pa3uaM UKW aJilrOpUTMaM, INPUMCHAA H3BCCTHBIC AHAIIMTHYCCKUC
MCTOJAbI NpHU PCHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha
BBIYHCJICHUC paCCTOHHI/Iﬁ MCXKAY JABYMs TOYKaMH, OT TOYKH OO0
HpSIMOfI, OT TOYKM OO0 IINIOCKOCTHU, MCKAY CKPCHIMBAOIHUMUCIT

MIpsAMbIMHA

Pemrats 3aa4u Ha HaXO0XIACHUC TCOMCTPHUYCCKUX BCIWYHUH II0
06pa3uaM HIIM aJiIrOpuTMaM, HPUMCHAA HM3BCCTHBLIC aHAJIMTHUYCCKHUC
MCTOAbI MpHU PCHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJjady Ha
BBIUUCJICHUC YIJIOB MCXKAY CKPCHIMBAOIIHUMUCA IIPAMBIMU, MCKIAY

HpﬂMOﬁ H IJIOCKOCTBIO, MCKAY INIOCKOCTAMM, ABYI'PAaHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M TIJIOMIAM TOBEPXHOCTEM MHOTOIPAHHHKOB
(mpusma, mnHMpamMuAa) C OpUMEHEHHEeM (QOopMyJ, BBIUUCIATH
COOTHOUIIEHUSI MEXJy IUIOMIAAMH TOBEPXHOCTEH, o0O0BEMamMu

HOI[O6HBIX MHOT'OT'PAaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBE, LICHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH UHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (HUrypax, MpPeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

7.17

7.18

7.19

IIpumeHnATH r€OMETPUYECKHE (bakTbI JUTS peuenus
CTEPEOMETPUYECKHUX 3a4ad, IPEAIOJIaraloluX HECKOJIbKO IIaroB

pelleHus, €clii yCIOBHs PUMEHEHHS 3aaHbl B IBHOI Gopme
IIpuMeHATH mpocTelIIne NPOrpaMMHBIE CPEIACTBA M JJIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PELIIEHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE MpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOIE

H )XU3HHU, paCllIO3HABATH IIPOSABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

7.20

HpI/IMeHﬂTI) IMMOJIYYCHHBIC 3HAaHHA Ha IPAaKTUKE. aHAIU3UPOBATH

PCAIbHBIC CUTyallUN W MPUMCHATH U3YYCHHBIC IMOHATHA B ITPOLIECCE




MOWCKA PELICHUsT MaTeMaTHYeCKH C(HOpMyIUpOBaHHON MPOOIEMBI,
MOJICTIMPOBAaTh ~ pEalbHBIE CUTyallUh Ha S3bIKE T'COMETpPHH,
UCCIEeNOBaTh  IIOCTPOCHHBIE  MOJEIM  C  MCHOJIb30BAaHUEM
reOMETPUYCCKUX IOHATHH M TEopeM, ammapara ainreOpbl, pemaTh
NPaKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHX

BCJIIMYHH

11 KJIACC
Kon o
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaThb  HOHATUAMH:  IWIMHAPUYECKAs  TMOBEPXHOCTbD,
6.1 o0pasyronye MIMHAPUIECKON MOBEPXHOCTH, UIHHIP, KOHUYECKAs
' MOBEPXHOCTh, 0O0Opa3ymollne KOHUYECKOW IOBEPXHOCTHU, KOHYC,
chepuyeckas MoBepxHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TSN BPALCHHS
6.4 KrnaccudumupoBars B3auMHOE pacloiioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHSATHIMH: IIAPOBOH CETMEHT, OCHOBaHHE CErMEHTa,
6.5 BBICOTa CETMEHTa, IIapOBOIl CIJIO, OCHOBaHWE IIAPOBOTO CIIOS,
BBICOTA MIAPOBOTO CJIOs, IAPOBOM CEKTOP
66 Bbruucnate 00bEMBI M IUIONIIAAM TOBEPXHOCTEH Tea BpalleHus,
' TEOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyIT
OnepupoBaTh TMOHITHSIMHU: MHOTOTPAaHHHK, BIIMCAaHHBIH B chepy H
6.7 ONUCAHHBIN OKOJIO cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WIH
TEJIO BpAIICHUS
6.8 BBIUUCIIATE COOTHOIICHUST MEXKIY TUIOMAASIMU IOBEPXHOCTEH H
' 00BbEMaMu MMOAOOHBIX TEI
6.9 N300paxkaTh u3ydaemble (GUIyppl OT PYKH M C TNPUMEHEHUEM
' MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrITIOTHATE (BBIHOCHBIE) TIJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX




6.11

6.12

00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TE
BpaIICHUS

HM3BiekaTh, HHTEPIPETUPOBATH U MPEe0OPa30OBBIBATh MH(POPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax, MPEACTaBICHHYIO Ha
YyepTekax U pUCYHKax

[TpumMeHSTH reOMEeTPHYECKUE (bakThI TUIst pereHus

CTCPCOMECTPHUUCCKUX 3ajayd, IMMpCAroJaratommnx HECKOJIbKO IIaroB

pelleHus, €clii yCIOBHs IPUMEHEHUS 3a/1aHbI B sIBHOU hopme

6.13

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

6.15

6.16

BrImmomaaTs I[GﬁCTBHSI CJIOKCHHA BCKTOPOB, BbIUMTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA YUCIIO, O6’[>$ICH$ITB, KaKAMH CBOMCTBAaMH OHH

o0aaroT
[TpuMeHSTh paBUIIO HapalIeeuIe/a IPU CI0KCHHH BEKTOPOB

OHepI/IpOBaTL MNOHATHUAMU: ACKAPTOBBI KOOPAHWHATBLI B IIPOCTPAHCTBCE,
BCKTOpP, MOAYJIb BEKTOPA, PAaBCHCTBO BCKTOPOB, KOOPAMHATEI BEKTOPA,
yroia MeExay BCKTOpaMH, CKaJIAPHOC TIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

6.20

6.21

6.22

Haxoaute CYMMY BCKTOPOB M IIPOU3BEACHNEC BCKTOPA HA YHUCJIO, YTOJI
MCKAY BCKTOPAMH, CKAJKIPHOC MMPOU3BCACHUEC, PACKIIAAbIBATEL BEKTOP

MO0 IBYM HCKOJUIMHCAPHBIM BCKTOpaM
38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B )IeKapTOBOI\/’I CUCTCMC KOOpANHAT

Penrate HpOCTGﬁIHHC reOMCTPHUYCCKUC 3aladh Ha MNPHUMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOAa

PemraTs 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU H
HaXO0XJICHUC reoOMETPHUICCKUX BCIIMYHH 10 o6pa3uaM N
AJIropuTMam, MNPpUMCHAA  MU3BCCTHBIC  MCTOAbLI TIpU  PCIICHHUU

CTAaHAAPTHBIX MATCMATHYCCKUX 3adaY

IIpuMeHATh mpoCTEHIIME NPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELUICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE
W JKW3HHM, PACIIO3HABaTh IIPOSIBJICHUE 3aKOHOB T€OMETpUU B

HCKYCCTBE

6.23

HpI/IMeHﬂTI) IMOJIYYCHHBIC 3HAHHUA Ha IMMPaKTUKEC: aHaJIW3upOBaTh




pealibHble CUTYyallud U IPUMEHSTh U3yUYEHHbIE IOHATHSA B IIpoliEcce
MOKCKAa pEeIleHUsT MaTeMaTU4ecku CHOpMYIMPOBAHHOW MPOOIEMBI,
MOJICJIMPOBaTh  pealbHbIE CHUTyallud Ha S3bIKE T'€OMETPHUH,
UCCIENOBATh  IIOCTPOCHHBIE ~ MOJEIM  C  HCHOJb30BaHUEM
TreOMETPUYECKUX MOHATHH M TeopeM, ammapara aireOpbl, pemaTh
MIPAaKTUYECKHUE 3a]1a4M, CBA3AaHHBIE C HAXO0XKICHUEM T'€OMETPUYECKUX

BCJIMYHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

OcCHOBHBIE MOHATUS cTepeoMeTpuu. Touka, MpsiMasi, IIOCKOCTh, IPOCTPAHCTBO.
[Tonsatne 00 aKCMOMAaTHYECKOM IIOCTPOCHUH  CTEPEOMETPHUU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3aumHOe pacmonoxeHue NpAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuleJibHble M CKpelmMBaromuecs npsMble. [lapamienpHOCTs NpsSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MAapAJUICNIbHBIE IIPAMBIE B IIPOCTPAHCTBE,
[apaJUIEIbHOCTD TPEX MPSAMBIX, MAPAJUIEIBHOCTD IPSIMON U IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM, YIOJ MEXAY IPSMBIMH B IIPOCTPAHCTBE.
[TapajsieIpbHOCTH ~ IIJIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH,  CBOWCTBA
napajuleNpHBIX 1Iockoctedl. Ilpocteiiine mnpocTpaHCTBEHHBIE (QUIYpbl Ha

IJIOCKOCTU: TETPAdP, KY6, MNapajieICIrIic [, IoCTpOCHUC CEe4YCHUI

IlepneHAUKYIAPHOCT IPSMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IMAPAUICIBHBIE W IEPIECHIUKYISPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYJIAPHOCTU IMPSAMOM U IIIOCKOCTH, TEOpeMa O IpsAMOH
NEPNEHAUKYJISIPHON IIIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJ MEXIY NPSIMOU U
IJIOCKOCTBIO, JBYI'PAHHBIM  YroJl, JIMHEWHBIH Yroja JBYI'PaHHOIO yrja.
IlepneHuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT TOpsSMOM 0  IJIOCKOCTH, NpPOeKIHs  (Gurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEH: MPU3HAK MEPHEHIAUKYISPHOCTH  JBYX

mIockocTel. Teopema 0 TPEX MeprneHaUKYIApax

IloHsiTME MHOIOrpaHHUKA, OCHOBHBIE JIEMEHTHI MHOIOTPaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTrOrpaHHHKa. [Ipu3ma: N-yronpHas
npU3Ma, TPaHu U OCHOBAHUS MPU3MBI, IPsSMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI ~ TIOBEPXHOCTh  IPU3MBL. [Tapannmenenunen,  NpsSMOYTOJIbHBINA

napajujejacenuieca u €ro CBOICTBA. HI/IpaMI/IILaZ N-yrojibHas nupamMuaa, 'paHu MU




7.5

7.6

1.7

OCHOBaHUE NUpaMu/ibl, 00KOBasl U MOJIHASI IOBEPXHOCTh MUPAMUbI, IPABUIbHAS
U yCeu€HHas NUpaMHAa. OJIEMEHTbl NpU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPaHHUKU: TOHATUE MTPaBUJIBHOIO MHOI'OTPaHHUKA, IPaBUJIbHAS MPU3MaA U
NpaBUJIbHAs NUpaMua, MPAaBUIbHAs TPEYroyibHash MUPAMHUAA WU IPaBUIIbHBIN
TeTpasap, KyO. IlpencraBieHue o NpaBUIIbHBIX MHOIOIPAHHUKAX: OKTadp,

A0J€Kad’Ap U UKOCAaApyrue Ceuenus IMPU3MBbI U ITUPaAMHU/JIbI

CI/IMMCTpI/IH B IIPOCTPAaHCTBE. CHUMMCTPHA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUNIOCKOCTH.  ODJIEMEHTHI CUMMCTpUKU B IHPaAMHJAX, HapaAJUICICIIUIICAAX,

IMpaBUJIbHBIX MHOI'OI'PaAHHHUKAaxX

Brrunciienue 3eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHand, yrisel. [lmomanb
OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIATH
OCHOBAaHMH, TeopeMa O OOKOBOW IOBEPXHOCTH MNpsAMON mpu3Mbl. [lmomans
OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpPaMHUIBI, Teopema O
mwomaau yceu€HHo nupamuabl. [lonarue o6 oO0béme. OOBEM mNHpaMHbI,

IMPU3MBbI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHomIeHUA MCXKAY IUIOIAAsAMU

MOBEPXHOCTEH, 00bEMaMHU MTOI00HBIX TEN

11 KUIIACC

Kon
6

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

I'eomerpus

6.1

Hunuuaapudeckas MOBEPXHOCTh, 00pa3yIONINE MUIUHIAPUUECKOW MOBEPXHOCTH,
OCh IMIMHAPUYECKOM MOBEepXHOCTH. Llumuuap: ocHoBaHust U OOKOBas

MOBEPXHOCTh, 00pa3yrolias U 0Ch, IJIOIIA/ (b OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

6.3

Konnueckass moBepXHOCTh, OOpa3yrolue KOHWYECKOW IMOBEPXHOCTH, OCh H
BCpIIMHA KOHHUYECKOM ITOBEPXHOCTH. KOHyCZ OCHOBAaHME W  BCpPIIMHA,
oOpa3ymomas U 0Cbh, MIOIMIAAs, OOKOBOW WM TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yloliye 1 BEICOTa, OCHOBAHHS U OOKOBasi IOBEPXHOCTh

Chepa m map: meHtp, paauyc, AUAMETpP, IJIOMAAb TOBEPXHOCTH CQepHl.
B3aumHoe pacnonokeHune cdepbl M IIJIOCKOCTH, KacaTelbHasl IUIOCKOCTh K

cdepe, onaapb chepsl

6.4

N3006paxenue Ten BpalieHus Ha MI0CKoCTH. Pa3BépTka nunuHapa u KoHyca




6.5

KomOuHnanmu Ten BpamieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAHHBII

okoJo chepsl, chepa, BliMcaHHAS B MHOTOTPAHHUK, WJIH TEJIO BpallleHUs

6.6

6.7

6.8

6.9

[Tonstre 06 06BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Mapayvieenunena u cieactBus u3 He€. OOBEM IMIHHIPA,

koHyca. O0bEM mapa u miIonaab chepol

I[TogoOubie Tena B mpocTpancTBe. COOTHOMIGHHUS MEXKAY IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TeI

Ceuenust uunuHapa (MapajuieIbHO U MEPHEHAUKYISIPHO OCH), CEYEHUsS KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YePE3 BEPILINHY), CEUECHUS 11apa

BekTop Ha m1ockocTH U B IpocTpaHcTBe. CIOXKEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHME BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 10 TpEM
HEKOMIUIaHapHbIM BekTopam. IIpaBuno napamnenenunena. Pemenume 3anad,

CBSA3aHHBIX C IPUMCHCHHUEM IIPpABUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

[IpsmMoyronbHas cuctemMa KOOpAWHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimme 3amaun B KOOpAWMHATaX. YTol MeXIy BekTopamu. CkaispHoe
MPOU3BEICHUE BEKTOPOB. BBIYNCIIEHHE YIII0B MEXKIY MPSIMBIMHU U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUHA F€OMETPUYECKHX 3a/1a4




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnanenue meronaMu J10Ka3aTenbCTB, aITOPUTMAaMU pEIICHUS 3a4ady;
yMeHue (GopMysiupoBaTh U ONEPUPOBATH MOHATUSIMH: ONpEJEICHUE,
aKcuoma, TeopemMa, CJIEICTBUE, CBOMCTBO, NMPU3HAK, J10KA3aTEIbCTBO,
paBHOCWIIbHBIE ~ (DOPMYJIMPOBKH;  HPUMEHSATh  MX;  yMEHHe
dopmynupoBaTh 00paTHOE H TMPOTUBOIIOJIOKHOE YTBEpIKICHHE,
HOPUBOAUTH HPUMEPbl M KOHTPIPHUMEPHI, HCIOIb30BATH METOA
MaTeMaTH4eCKOn UHAYKLNU; IIPOBOUTH JI0Ka3aTeJIbHbIE
pacCyKIeHHs IpH pELIeHWH 3a/1ad, OLICHUBATh JIOTHYECKYIO
[IPaBWIBHOCTb PACCYXKIACHHUM; YMEHHE ONEpUpOBaTh IMOHATUSMHU:
MHO’KECTBO, ITOAMHOXECTBO, ONEpalMi HaJl MHOYKECTBAaMH; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [Uisl ONHUCaHUus
pEAIBHBIX MPOLIECCOB U ABJICHUH U NIPHU PELIEHUM 3a7a4, B TOM YHUCIIE
U3 JpYTUx y4eOHBIX MPEeIMETOB; YMEHHUE ONEpPUpPOBaTh MOHATUSMU:
rpad, CBA3HBIA Tpad, AepeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE
3aJaBaTh W ONMCBIBaTh  Ipadbl  pasIUYHBIMU  crloco0amuy;

HCIIOJB30BAaTh Fpaq)bl IIpU pCHICHUH 3a1a4

VYMeHue onepupoBarh IMOHATUSMHU: HATypalbHOE YHUCIO, LEJI0E
YHUCIIO, CTENEeHb C LEJbIM II0Ka3aTelieM, KOpeHb HaTypalbHOU
CTENIEHHM, CTENEHb C pAalMOHAJIbHBIM IIOKA3aTEJIEM, CTENEHb C
NENCTBUTENBHBIM MOKa3aTeeM, JJorapu(m uucia, CHHYC, KOCUHYC U
TAQHI'€HC MTPOU3BOJIBHOIO YHUCIIA, OCTATOK IO MOAYIJIIO, palMOHAIbHOE
YHUCII0, UPPALMOHAILHOE YHCIIO0, MHOKECTBA HATypajbHBIX, LIEJBIX,
paloHaIbHBIX, ACUCTBUTEIBHBIX YHUCEN; YMEHUE HCIIOIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOIIUI AETUTENh U HaUMEHbIlIee
olmiee KpaTtHoe, auroput™M EBKiIMIa TNpu  pelleHduu  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIMOHHBIMU CHCTEMaMH CUHMCIICHUS;

YMCHHUC BBIIIOJHATE BBIYHUCJICHUC 3HAUCHUH U Hp606pa3OBaHI/I}I




BBIDQKEHUI CO CTemeHsMH U Jiorapudmamu, mpeoOdpazoBaHUs
NpOOHO-pAllMOHATBHBIX ~ BBIPAKEHHUM;  yMEHHE  ONEpUpPOBaTh
HNOHATUSMH: TIOCJIEZOBATEILHOCTh, apu(MeTHYecKass IMPOrpeccHs,
reoMeTpuyecKas nporpeccus, 0OECKOHEUHO yOBIBaroIas
reoMeTpuiecKas nporpeccus; yMeHue 3aj1aBaTh
HOCJIEI0BATEIBHOCTH, B TOM 4YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopMyr; yMEeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE — YMCIa, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO ~ 4Yucia, (opMa 3amucu  KOMIUICKCHBIX — YHCEIN
(reomeTpuyeckas, TPUrOHOMETpPHUECKass U airedpamyeckas); yMeTb
OPOU3BOIUTh  ApUPMETHYECKHE JEHCTBUS C  KOMILJICKCHBIMH
YHCIaMU; IPUBOANUTH PUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEepUpOBaTh MNOHATUAMU: MaTpuua 2x2 u 3X3, omnpeneauTeb

MaTpulbI, FCOMeTpI/IquKHﬁ CMBICJT OIIPCACIINUTCIIA

YMenue ONEpPHUPOBATH MTOHATUSIMH: pauroHaIbHBIE,
UppalMoHalbHble, IIOKa3aTelbHbIe, CTEIEHHbIE, JorapupMHUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, WX CHUCTEMBI;
YMEHUE OIIEpUPOBATh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCHJIBHOCTb YPaBHEHUW, HEPABEHCTB M CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pa3IMYHBIX NPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
IIapaMeTpoM; NPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, X CUCTEMBI IS
peleHnsT MaTeMaTHYeCKUX 33/a4d M 3aJad U3 pa3JIn4yHbIX oOiacTeil

HayKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (YyHKUHUS, 4ETHOCTh (QYHKIUH,
NEPUOANYHOCTD byHK1UY, OTrpaHMUYEHHOCTh ¢GbyHKIMY,
MOHOTOHHOCTh (PYHKIIMM, HKCTpeMyM (GYHKIUH, HauOoibllee u
HalMEHblIee 3HaueHUs (YHKIUHM Ha TPOMEXKYTKE, HempepbIBHAs
byHKIMSA, acuMnTOThl rpaduka GyHKIUM, T[epBas U  BTopas
Opou3BO/HAS (YHKLMH, TEOMETPUYECKMA U (U3NYECKUNA CMBICIH
MIPOM3BOJHOM, TEepBOOOpa3Hasi, OINpene’aEHHbI HHTErpai; yMeHHe
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIMWU; YMEHHE BBIYUCIATH

MMPOU3BOJAHBIC CYMMBbI, MNPOU3BCACHHUA, YaCTHOIO W KOMIIO3HUIWH




(GyHKIMH, HAXOAUTh YPaBHEHUE KacaTeNbHOW K TpaduKy (yHKIHH;
yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIHH; yMEHHE
UCTIOJIB30BaTh MMPOU3BOAHYIO JJISl UCCIIEOBAHUS (PYHKIUI, HAXOIUTh
HauOOJIbIIME U HAMMEHBIINE 3HAYeHUs] (YHKIHH; CTPOUTH TpaduKu
MHOTOWJIEHOB C HCIOJb30BAHMEM alapara MaTeMaTH4eCKOTo
aHaJIM3a; MPUMEHSATHh MPOU3BOAHYIO JUIS HAXOXICHHS HAWITYYILIETo
pelIeHNs B MPUKIATHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
¢u3nyeckux 3ajadax; HAXOMUTh IUIOMAAM U OOBEMBI QUTYy C
MOMOILBI0 HMHTErpaia; MPUBOAUTH TPUMEPHl MaTEMaTHUECKOTO

MOJIEJTUPOBAHUS C MOMOIIBI0 MU (dHepeHIINATBEHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk QGyHKIMH, OOpaTHas
GyHKIMS, KOMIO3UIHS QYHKIHHA, TUHEHHAS (QYHKIUS, KBaIpaTHIHas
byHKIMSA,  pauuMoHanbHas — QyHKuMsS, — cTeneHHas — (QyHKIuS,
TPUTOHOMETpHUYECKHe (PYHKIHUU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMM, TOKa3aTelbHAsS W Jiorapumuueckas (QYHKIUU; YMEHHUE
CTpOUTH TpaduKU U3YYCHHBIX (PYHKIIHI, BHITOIHATH IPeoOpa3oBaHus
rpadukoB  (QYHKIMH, WMCIOIB30BaTh TpaduKku UIss  U3ydeHUs
MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX
MPEIMETOB W 3a7ad W3 PEAIbHON JKU3HU, BBIpAXaTh (OpMyJIaMu
3aBHCHUMOCTH MEXAYy BEIWYMHAMM, HCIOIb30BaTh CBOMCTBAa U
rpaduku QYHKIUNA A7 pElIeHUs] YpaBHEHUM, HEPABEHCTB M 3aJ]1a4 C
napaMeTpamu; u300paxarh Ha KOOPAMHATHOMN MIOCKOCTH MHOKECTBA

pELIEHUI YpaBHEHWI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3a/la4ydl Pa3HbIX THUIOB (B TOM YHCIIE€ Ha
HPOLIEHTHI, TOJIU U YaCTH, Ha JBU)KEHUE, paboTy, CTOMMOCTh TOBApOB
U YCIyI, HaJloTW, 3aJayd W3 OOJacTH YNpaBi€HHUsS JIUYHBIMH U
CeMEeWHBIMU (MHAHCAMHU); COCTABIATH BBIPAKEHHS, YpaBHEHHUS,
HEPaBEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 33Jadd, HCCIEA0BATh
MOJIy4eHHOE peIlleHHe U OILIEHUBATh MPaBON0I00HOCTh PE3YJIbTAaTOB;
YMEHHE MOJEINPOBaTh PEaJbHbIE CUTYyallUd Ha SI3bIKE MAaTE€MATHKU;
COCTABJIAITh BBIPAKECHMS, YPABHEHMsI, HEPABECHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4M, HCCIENOBAaTb  IIOCTPOEHHBIE  MOJEIH  C
UCIIOJIb30BaHUEM amnmapara anreopsl, HUHTEPIPETUPOBATH

MTOJIyYEHHBIN pe3ysbTaT




YMeHue omnepupoBaTh TOHATUSMHU: CpefaHee apudmeruyeckoe,
MeMaHa, HanOboJIbIliee U HAMMEHbBIIIeE 3HAYCHUS, pa3Max, JUCIICPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOIO HaOOpa; yMEHHE H3BIICKATh,
UHTEPIPETHPOBATh MH(YOPMALIUIO, TIPEICTABICHHYIO B TaOJIHIIaX, HA
auarpaMmax, Tpadukax, OTPaKAloIIyld CBOWCTBA  peajbHbBIX
IpPOILIECCOB M SIBJICHHM; TMPEICTABIATh HHMOPMAIUIO C TMOMOIIBIO
TaOJUI U JUarpaMM; HCCJICIOBATh CTATUCTHYCCKUE JaHHBIC, B TOM
YUCiie C TPUMEHEHHEM TIpaduyecKuX METOJAOB MU 3JICKTPOHHBIX
CpencTB; TpapUYeCKH HCCIeNOBATh COBMECTHBIC HAOMIOJICHUS C

IMIOMOIIbBIO JUArpaMM paCCCBaAHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATHSAMU: CIYYalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTH CIIYYaHOTO COOBITHS; YMEHHUE BBIUYUCIISATH
BEPOATHOCTh C UCIHOJb30BaHUEM TIpaUUECKUX METOO0B; IPUMEHATH
(bOpMyIIBI CIOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (hOpMyIly MOTHON
BEpOATHOCTH, Qopmyny bepHymin, KoMOMHATOpHBIE (AKTBI W
dbopMyIbl; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUN; YMEHHE
OTNIEpPUPOBATh TOHATUSMU: CIydyailHas BEJIMYMHA, paclpeecHue
BEPOSITHOCTEM,  MaTeMaTM4YeCKOe  OXKWJaHWEe,  JUCHEepCus |
CTaH/JapTHOE  OTKJIIOHEHHE  CIy4yailHOW  BEIMYMHBbI,  (PyHKUIUU
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOTO U
HOPMAJILHOTO pacIpeesieHuii; YMEHHUE WCIOJIb30BaTh CBOWMCTBA
M3YYEHHBIX paclpeieNeHuid JUisl pelleHus 3a4ad; 3HaKOMCTBO C
MOHATUSMM: 3aKOH  OOJBIIUX  YHCENI, METOJbl BBIOOPOYHBIX
MCCJIEI0BAHUI; YMEHHUE NPUBOAUTH MPUMEPHI MPOSBICHHUS 3aKOHA
OOJBIITUX YHCENl B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSIX, YMEHHUE
ONEpUpPOBaTh MOHATUSAMHU: COYETAHHE, [EPECTAHOBKA, YHUCIO
COYETaHMM, UYHCIO TIEPECTaHOBOK; OwHOM HploTOHA; yMmeHHE
MPUMEHSTh KOMOMHATOPHBIE (DAKTBI U PACCYXKACHUS JUIS PEIICHUs
3a/1a4y; OIICHWBATh BEPOSTHOCTH pEaJbHBIX COOBITHUN; COCTaBJISAThH
BEPOSITHOCTHYIO  MOJEJIb W  HMHTEPIPETUPOBATh  IMOITYYEHHBIN

pe3ynbTaT

YMmenune OICpHUpOBaAThH IMOHATHUAMU: TOYKA, IpsAMasd, IJIOCKOCTb,
MNpoOCTPAHCTBO, OTPC30K, JyY, BCIUYMHA VYIJa4, TJIOCKUH yroii,

JIBYTPAaHHBI YTOJ, TPEXTPAHHBIA YTOJ, CKPEIIMBAIOIIUECS MPSMBIE,




MapajuIeIbHOCTh W TEPHEHIUKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH,
YroJl MEXKIY NPSMBIMH, YIOJd MEXKIY HPSAMON U IJIOCKOCTBIO, YroJ
MEXIYy IUIOCKOCTSIMHU, pAacCTOSSHUE OT TOYKH [0 TUIOCKOCTH,
paccTosiHue MEXIy NPSIMbIMHU, PACCTOSIHHE MEXIY IJIOCKOCTSAMU;
YMEHHE HCIOJIb30BaTh IMPH PEIICHUU 3a/ad W3y4eHHbIC (aKThl U
TEOpEMbl TUIAHUMETPHUM; YMEHUE OICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIIETO MHUPA; CTPOUTh MATEMATHUYECKUE MOJIEIH C MTOMOIIBIO
reOMETPUYECKUX TMOHATHM M BEJIUYMH, pelIaTh CBSI3aHHbIE C HUMHU

MPAKTUYCCKUC 3aJa4r

10

YMeHue omnepupoBaTh IMOHATHUSAMHU: IDIOHIAAs (QUTYpB, 00BEM
(GUrypel, MHOTOTpaHHHK, IPABUJIbHBIH MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHHKA, Ky0, MapajuiesienuIie]l, Ipu3Ma, mapamuaa, Gurypa
U MOBEPXHOCTh BpAlllCHUs, IWJIMHIP, KOHYC, map, chepa, miomanb
chepbl, IUIOMAAb TOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCa,
mwMHIpa, O00BEM Kyba, MPSAMOYTOJIBHOTO —MapauielieIuIe/a,
NUpaMUIbl, TPHU3MbI, IWIMHApPA, KOHyca, Iapa, pa3BEpTKa
MMOBEPXHOCTHU, CCUCHHUA KOHYCAa W HNUJIMHAPA, IMapalJICJIbHBIC OCU WU
OCHOBaHHWIO, CEUeHWe Imapa, I[JIOCKOCTh, Kacaromasics chepsl,
ouiInHApa, KOHYCA, YMCHUC CTPOUTH CCUCHUC MHOI'OI'paHHHKA,
M300paxaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH BpAIICHUS, UX
CCUYCHU, B TOM YHUCJIC C MMOMOMIIBIO J3JICKTPOHHBIX CPEACTB, YMCHHUC
MPUMEHSTh CBONCTBA TE€OMETPUYECKHX (UTYp, CaMOCTOSATEIHHO
dbopMyupOBaTh OMpEETICHUS HW3y4aeMbIX (UTYp, BBIIBUTATH
TUMOTE3bl O CBOWCTBAX U TPHU3HAKaX TeOMETPUYECKUX QUryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb HUX; yMEHHE IMPOBOJAUTH
Kinaccupukanuo GUTyp TO pa3IuYHBIM TMPU3HAKAM, BBIOIHATH

HCO6X0}II/IMBIC AOIOJHHUTEIBHBIC ITIOCTPOCHUSA

11

YMeHne ONCprupoBaTh IMOHATHAMHU: JIBUKCHHE B IIPOCTPAHCTBE,
napajyieNibHbli  TIepeHOC, CHUMMETpPHsl Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHMe TNOA00US, MOAOOHBIE
¢burypsl; yMeHue pacrio3HaBaTh paBHbIe M MOJ00HBIE (PUTYPHI, B TOM
4yuciie B INPUPONE, HCKYCCTBE, AapXUTEKType; HCIIOIB30BaTh
reOMEeTpUYECKUEe OTHOIICHUS TPU peIIeHUH 3aJayd; HaXxOoIUTh

reOMEeTpPUYECKHUEe BEJIWYUHBI (JIJIMHA, Yrojl, IUIouaab, 00bEM) mpu
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pelieHnr 3a7ad W3 JAPYruX Yy4eOHBIX MPEIMETOB M U3 PeallbHOU
JKU3HH; YMEHHUE BBIYHCIATh T€OMETPUYCCKHE BEIMYMHBI (JJIMHA,
yroy, TIUIOIanh, OOBEM, IUIOMA[h IOBEPXHOCTH), HCIOJB3Ys
H3y4eHHbIC (POPMYJIIbI K METOBI, B TOM YHMCJIE: TUIOIIAIh TOBEPXHOCTH
OUpaMUIbl, TPU3MBL, KOHYCA, IMJIMHIpPA, IUIOMAnb chepbl; oObEM
Ky0a, TPSIMOYTOJBHOTO TMapajuleJienuNe a, TUPaMUIbL, TPU3MBL,
[MWIMHApPA, KOHyCa, IIapa; YMEHHE HAXOAWTh OTHOIICHHE O0BEMOB

MoTI00HBIX (huryp

YMeHue OomepupoBaTh IMOHATHSAMHU: MPSIMOYTOJbHAas  CHUCTEMa
KOOpAuHAT, BCKTOP, KOOPAWHATBI TOYKH, KOOPAWMHATBI BCKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha YHUCIO, PA3JIOKECHHUE
BEKTOpa 1O 0a3ucy, CKaJsIpHOEC MPOM3BEICHHUE, BEKTOPHOE
NPOU3BEACHUE, Yrojl MEXAy BEKTOpaMH; YMCHHE HCIIOJIb30BaTh
BEKTOPHBIA M KOOPJMHATHBIA METOJ| /Ul PEIICHHUS T€OMETPHUECKUX

3a]a4 U 3a]a4 JPYrux y4eOHbIX MIPEIMETOB

13

YMeHue BbpIOMpaTh MOAXOAAIIMI METOA [UIsl pElIeHUs 3a]lauM;
[IOHVMMAaHHUE 3HAYUMOCTH MATEMAaTHUKU B W3YYEHHUU IPUPOJHBIX U
OOLIECTBEHHBIX IMPOLECCOB U SIBICHUH; YMEHHUE pPACIIO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKH B UCKYCCTBE, YMEHHUE IIPUBOAUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUUCKOM W MHUPOBOHU

MaTeMaTH4eCKOMn HAayKHu




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCEl

19 Pammonanbueie uyucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, TMPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpOoH

13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHH. JevicTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATYpPAIbHOU CTETICHU

w Crenenp ¢ mensiM mokazateneM. CTemeHb € palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa cTeneHn

15 CuHyc, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTENnbHBIE 4ncna. ApupMeTHyecKue omnepanuu ¢ JIeHCTBUTENbHBIMU
1.7 gyrciaamu. [IpuOnmkEHHBIE BBIYUCICHHS, TpaBHiIa OKPYIJICHHS, MPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHU

1.8 IIpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapupMUUECKIE YPaBHEHUS

2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMbI C IapaMCTpaMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUH. OnpeaennTeslb MaTPULIbL
3 OyHKIMU U Tpaduku
31 OyHKIUA, crocoOb! 3amanusa GyHkuun. ['paduk Gyakmuu. BzaumHo oOparHbie
' ¢ynkuuu. Yérneie n HeuétHele pyHkuuu. [lepuogunueckue GpyHKmm
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuuw.
32 [IpoMexyTkn 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIUU.
' Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hambonbliee U HauMeHbIee 3HAUYCHUE
(GYHKIIUU Ha IPOMEKYTKE
23 Crenennas QyHKUHS ¢ HATypaJdbHBIM M IIeNIbIM Toka3ateneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa ¥ rpaduK KOPHS N-0i CTETICHH
3.4 Tpuronomerprudeckue QyHKIMH, UX CBOWCTBA M TPaQuKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Touku paspsiBa. AcuMmnTorsl rpadukoB ¢yHkiuil. CBoiicTBa GyHKIHHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
28 Apudmernueckass W reoMmerpuyeckas mnporpeccun. DopMmyna  CI0XKHBIX
' MIPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpumeHeHne NpPOM3BOAHON K HCCIEAOBAaHMIO (YHKIUN Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauOONbIIero M HauMEHbIIEro 3Ha4eHUs (YHKLIUU
Ha OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa 1 JIOTUKA
5.1 MHo)ecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka




I'eomerpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIe U TITIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIeHUS

7.5 KoopauHatsl 1 BEKTOPBI




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






