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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, M TpaAguIMil POCCUIICKOrOo 0Opa30BaHUA.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHUsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yabTAaTOB OOYYEHHUS TE€OMETPUHM B HANpPaBICHUH JMYHOCTHOTO
pa3BuTusa oOyvaromuxcs, (OopMUPOBaHUSA (YHKIUOHAJIBHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPAaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLUECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MAaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAWMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (opMUpyeMOe NpU HU3YYEHUU OOydaronuMucs
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeNbHOCTH denoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCHEUIHOTO MO3HAHUS W aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTEIBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM NIE€ATEIBLHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXcCsi MPOCTPAHCTBEHHOI'O MBILIUICHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HANPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO TMPOI0JDKEHUS 00pa30BaHUS
M0 CIEUUATIBHOCTSM, HE CBA3aHHBIM C MPUKIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE IIpeJHAa3HAdYeHa JIsl
OOy4YaromMXcs CpeHEN HIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUThH OOIIME MAaTEMaTUYECKUE YMEHUS, CBSI3aHHbIC
cCOo crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
riyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(ECCUOHAIBHON NESITETLHOCTH.

JlocTH)KeHHE LeTM OCBOECHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. lIpuopureTHbIMM 3aJadyaMHd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax SBisSIFOTCS:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KYJBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOXXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHHME YyMEHHUs pacrmo3HaBaTh Ha YEpTEekKaxX, MOJCIAX U B
peaJbHOM MUPE MHOTOTPAHHUKH U TeJa BpallleHuUs;

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

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJIFOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccykJeHusT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJICKTYaJbHbBIX U TBOPYECKHUX CIOCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IF€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh T€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
IrEOMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMBbl SIBISIETCSl BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B Hayalle €ro H3y4yeHUs 3aJad, pPEIIaeMblIX Ha YpPOBHE
MHTYUTUBHOTO NO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIEMY U3YyUYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCs B Kypce CTEPEOMETPUU MPOBOAMTCS 3a CUYET pEIIEHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Ja4d Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HAarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJIEP KAHUSI.

OcHoBHBIE copaepiaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KAaTEIbHbIM JIMHHMSM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTaMm
OCBOEHHUSl paboueil mporpamMmbl, pacnpefesN€HHbBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPUPOBAHO TakuUM o0Opa3oM, 4YTOOBl OBJAJEHUE TE€OMETPUUYECKUMU
NOHATUSAMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaloIIMXCA, PACIIUPSsS U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 daca B Henenmo B 10 kimacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeCcs,
NapajulelibHble W CKpemuBarommecs npsmele. [lapauiensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEM: [apajulesIbHble  IUIOCKOCTH; CBOMCTBa
napajienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTIIA.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM:  TNPU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHud U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBWUJIbHAS MpPU3MA U
NpaBWJIbHAs MHPAMHUIA; NPABUJIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
TteTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozeka’ip u ukocaap. CeueHus: MpU3Mbl M TUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  OJEMEHThl CUMMETPHUM B MNHpaMHAaX, Napajuielenuneaax,
MIPAaBWJIBHBIX MHOTOTPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHallv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,



IJIOIIAb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON IPHU3MBI.
[Inomaas OOKOBOM ITOBEPXHOCTH M IOBEPXHOCTH TMPABWIBHOM IHUPAMMIBI,
TeopeMa O IUIomaad yceuéHHor mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MHAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMH MTOAOOHBIX TE.

11 KIIACC

Tena Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpasyromue LHUAJIMHIPUIECKON
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW MOBEPXHOCTU. Llunmuuap: ocHOBaHuA u
OOKOBasi TOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
IIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUE U BeplIMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
IJI011a/1b CHEPHI.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHnanuun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoOJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAILICHUA.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM HMIMHIpA,
konyca. O0BEM 11apa u miomab chepsl.

[lonoOuble Tena B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuennss mwiMHApa (MapaJUIEIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEe Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha mJI0CKOCTH U B MPOCTpaHCTBE. CIIO)KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. Pa3noxkeHue BEKTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenne 3agay, CBSI3aHHBIX C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YToil Mexay BekropamMu. CKaISIpHOE NPOU3BEIECHHE BEKTOPOB.
Brruncnenne yriioB Mex1y NpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PELICHUH T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oyaymieil npodeccun U peaan30BbIBATh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4ecKoMy OOpa30BaHHIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHl, MMOHUMAHUEM BIUSHUS
COILMATbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON W COIMATBLHON
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTalell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI1 PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTHKH, ITOHUMaHHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITarloB €€
pPa3BUTHS ¥ 3HAYUMOCTH IS Pa3BUTHS I[UBUIM3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00VUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
ucciedo8amenbeKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIISCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTIpeNICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, IaHHBIX, HAONIONCHUSX W YTBEPKICHHSX;



npeajiaraTb ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KIE€HUS 1 BBIBOIBI

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peElIEHUs, BBHIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIIOJBH30BATh BOIMPOCH KaK MCCJIEIOBATEILCKUI MHCTPYMEHT ITO3HAHMUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
MIPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISTH ACPUIUTH WHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IIJISI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IU4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

copMUpO8aAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:

e BOCIPUHUMATH W (OPMYJIUPOBATh CYXICHHS B COOTBETCTBUH C
YCIIOBUSIMHU M TEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO



TOUYKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3yJIbTaT;

e B x0Ji¢ 00CYXKJIE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMOU TEMBI,
po0JIeMBbl, perIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA IOUCK
pELICHUS; COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI opme popMyTupOoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

e TMpPEACTABIATh  PE3yJbTAThl  PEIIEHWs  3aJayd,  HKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yY4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHHU4YeCTBO:

e IOHMMATh W  HCHOOJB30BATH  MPEUMYLIECTBA  KOMAaHJIHOH U
WHIUBUYAIbHOM paOOThI PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThL, pacrpenensaTh BUAbI padOT, JOTOBapUBATHCA, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThI (00CYkI€HUSI, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH 4YJIE€HAMH KOMaH/bI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Ynueepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusamnus:

e COCTaBIISATh IUIaH, AJITOPUTM pPELICHUS 3a/1a4H, BBIOMPATh CIIOCO0 peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

e BJIAJETh HaBbIKAMHM IIO3HABATEJIIbHOM peQuieKCMM KaK OCO3HaHHUSA
COBEPLIAEMBIX JEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yjbTaTa LIEJIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTHKEHUS WM HEAOCTUXKEHUS Pe3yJbTaTOB NEATEbHOCTH, HAXOUTh OIINOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUSMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTrpaHHOTO yria; JMHEHHBIM Yrojl JBYIPAHHOIO YIJIa; rpajyCHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpamMuaa; NpU3Ma,
NPSIMOYTOJIBHBIN HapaJijIeNIeuIe]l, Kyo0).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TPAaBHIIbHBIC
MHOTOTPAaHHUKU; MPSAMbBIE U HAKJIOHHBIE MPU3MBbI, MTapaJUICIICTTUIEIBbI).

OnepupoBaTh NOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BHUI
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3iaM Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUN MEXIY JIBYMS
TOYKaMH, OT TOYKM JO MPAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKAY
CKPEILIMBAIOIIUMHUCS MTPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3lam uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKHUX 337Jady Ha BBIYUCICHUE YIVIOB  MEXKIY
CKpPCIMBAIOIIUMHUCS MPAMBIMH, MEXKIYy TMPSMOA M IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (GOpMys; BBIUMUCIATH COOTHOUICHHUS MEXKIY
IUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOIPAHHUKOB.



OnepupoBaTh MOHATUAMHU: CHUMMETPHS B TPOCTPAHCTBE; IEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX.

[lpuMeHsaTh TeOMeTpUYecKHe (aKThl Il PEIICHHUs CTePEOMETPUUECKUX
3a]a4, MPEANoaraloux HECKOJIBKO 1IaroB PELICHHs], €ClIM YCIOBUS MPUMEHEHUS
3aJlaHbl B AIBHOM (opMe.

[lpuMeHsTh TpoCTEHIIME TPOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoaUTH TpUMEpPhl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HU, paclo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HUCKYCCTBE.

[IpuMeHsTh MONyYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATH pPEabHBIC
CUTyalldd U TPUMEHATh H3y4YEHHbIE TOHATHUS B MPOIECCE IOUCKA pPELICHUsS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MMOHSATHI U TEOpEM, armapaTa anreOpsl; pemaTh
IPAKTHYECKUE 33]1a4M, CBA3aHHbIE C HAXOKJEHUEM I€OMETPUUECKHUX BEIHUUH.

11 KIIACC

OnepupoBaTh NOHATUAMM: MWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UUAJMHIPUYECKOW  TMOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpazyroIiue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

Pacnio3naBath Tena BparieHus (IMIMHIIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIJIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSITUSIMU: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WJIM TEJO
BpAaIl[CHUS.

BeIuncnaTh COOTHOLIGHUSI MEXKIY TUIOIIAISAMHU MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMbie (PUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.



BbINOSMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha 4epTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

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

[IpuMeHsTh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh TeomeTpuueckue (HaKThl Uil PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U
HAXO0XJI€HUE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiIH aJropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOONUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJTNYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LM (POBbLIE)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C5SO3R7VIP
[IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE.
2 p poctp . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapamnenbHOCTh IPSIMBIX U IJIOCKOCTEN
I1
3 epneHz[mfynﬂpHocn, ARG A 12 https://m.edsoo.ru/V6I1APUCD
IJIOCKOCTEMN
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R3EMETBTQ
5 MHoOrorpaHHuku 11 1 https://m.edsoo.ru/XPWOUSFB2
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

HaumeHnoBaHue pa3aesioB U TeM
Ne n/m Kontpoabneie | IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
2 OO0BEMEI Tel 5 1 https://m.eds00.ru/B9ORVIYC9
B
3 CKTOPBI H KOODIUHATEL B 10 1 https://m.eds00.1u/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHue, 06001eHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3alus 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 34 3 0
ITPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHusl

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

OcCHOBHBIE IOHATHS
CTCPEOMETPHUU: TOUYKA, TIPSMAs,
IJIOCKOCTh, IPOCTPAHCTRO.
[TpaBuia nzoOpakeHus Ha
PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajuieIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

Ilonstus: MNEPCCCKAOIHECCA
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamMas U mIOCKOCTb

https://m.edsoo.ru/NR6VJYCGK

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U miI0OCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OIpaHHUKaMH,

I/I306pa)KGHI/Ie MHOTI'OI'PpaHHHUKOB
Ha pUCYHKAaX, Ha IIPOCKIIMOHHBIX
YCPTEIKaAX

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBenenus o kyoe u
MUpaMHJie, UX Pa3BEPTKH U
Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HauanbHble cBefieHus 0 KyOe u
ApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOI'OTDaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TonsATHe 06 aKCHOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonsATHe 06 aKCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

[TonsATHe 06 akCHOMaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKS5SMLIJL

10

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
NePEeCEeKarOIINECs, TapalIeIbHbIE
U CKpEeILMBAIOIINECS TIPSIMbIE

https://m.edsoo.ru/TUTW8KRS50Q

12

[TapayuienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
NapajiebHbIe IIPSMbIE B
IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/CSOVLQLH6




[MapannenbHOCTh IPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamenbHOCTh IPSIMOU U
IJIOCKOCTH
VYTl ¢ COHANpPaBIEHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOPOHaMU
VYron Mexay nNpsMbIMU B

15 https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yron Mexay npsMbIMHU B

16 AV TP https://m.edsoo.ru/24LVWHIV8
MIPOCTPAHCTBE
[TapamienbHOCTB IIOCKOCTEN:

17 https://m.edsoo.ru/BUSTQIHZT
napajuiebHbIE III0CKOCTH
CBoiicTBa napaiebHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IJI0CKOCTEN
[Ipocreiine npocTpaHCTBEHHbBIE

19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, https://m.edsoo.ru/MRT13XP79
KyO, mapaienenumne/

20 [TocTpoenue ceuenunii https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenne ceuennii https://m.edsoo.ru/20GC3ZPI9P
KonTponbHas pabota mo Teme
"[IpsiMble ¥ TIIIOCKOCTH B

22 P https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepnieH IUKyYIAPHOCTD NPSIMOM U

23 IUIOCKOCTH: IEPIICHANKYJIAPHBIE https://m.edsoo.ru/RN45YBOS8R
MpsIMBbIE B IPOCTPAHCTBE
[IpsimMble mapasnienbHble U

24 P P https://m.edsoo.ru/32MXRZDDL

NEPpHNCHAUKYIIIPHBIC K IIJIIOCKOCTH




25

[Ipsimble napasuienbHbIe U

NECPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMON U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
MEPIECHANKYISIPHON TIJIOCKOCTH

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

29

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

https://m.edsoo.ru/8 1RSKUSRJ

30

Teopema o npsimoit
MEePIEeHIUKYISPHON MII0OCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHquKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[IepneHauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOH 0 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepneHuKynsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHauKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSIHUE OT
IIPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/6PSBVV34R




35

VYTIIBl B IPOCTPAHCTBE: YIoJl
MEXIy NPSIMOM U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJI IBYTPAHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJl, TMHEHHBII
yToJI JBYTPaHHOIO yrja

https://m.edsoo.ru/MLOZZYZC7

38

[lepneHUKyYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/YRODSMO9NH

39

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/TS§OAINH?2

41

Teopema o Tpéx
MEPIEHINKYIAPaX

https://m.edsoo0.ru/OWSLZ1IRVZ

42

TeopeMma o Tpéx
MEPIEHINKYIApaX

https://m.edsoo.ru/OP44KE54N

43

TeopeMma o Tpéx
NIEPIEHIUKYIIApax

https://m.edsoo.ru/OWGE1WDV3

44

KonTponbHas padbora no temam

"[leprieHIUKYIAPHOCTD MPAMBIX U

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB




45

[TonsiTHe MHOTOrpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHUKHU,
pa3BEPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

IIpu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS IPU3MBI;
IpsiMasi U HaKJIOHHas! IPU3MBI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
NapajuleIeuIe]] U €ro CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamua: n-yroapHas
IIApaMUJia, TPAaHU U OCHOBAHHE
MUpaMu/ibl; O0KOBask U MOJIHAS
ITOBEPXHOCTH IMUPAMU/IBI;
MIpaBUJIbHASA U YCEUEHHAs
nupamuia

https://m.edsoo.ru/1TOFX00PA

49

HpaBI/IHBHI)Ie MHOI'OIrpaHHUKH:
IIOHATHUEC ITPABUIIBHOI'O
MHOTOTpaHHHKA; PaBUIIbHAS
MpHU3Ma U MpaBWIbHAS MUPAMHU/IA,
MpaBUJIbHAS TPEYTOJbHAS
MUpaMu/Ia U PaBUIIbHBIN
TeTpadp; Kyo

https://m.edsoo.ru/LWNGEFZTWE

50

Hpe,Z[CTaBJ'IeHI/IC O IMpaBUJIBHBIX
MHOT'OrpaHHUKAX: OKTas1p,
AOJCKA’Ap U UKOCAdP.

https://m.edsoo.ru/06SHO2IDD




CummeTpust B IpOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUU B TUPAMHUIAX,
napajuleJenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB
52 MHOTOTPaHHHUKOB: p&Opa, 1 https://m.edsoo.ru/EUP4AMN760
JMarOHANH, YTIIbI
[Tnomjanp 60KOBOIM OBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUIONIAh OCHOBAHUM, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPSAMOU MPU3MBbI
[Tnoujanp 60KOBOM OBEPXHOCTH
Y TIOBEPXHOCTH MPABUILHON
54 MUPAMUBI, TEOPEMA O THIOIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMUBI
KonTponbhas padota no teme
55 " " 1 https://m.edsoo.ru/ VHYNJQMQD
MHororpanHuku
56 [Tonsitue 06 00BEME 1 https://m.edsoo.ru/GM11L.C394G
57 O0BEM nupamMusl 1 https://m.edsoo.ru/B307P8WTC
58 O06BEM TUpaMuIBI 1 https://m.edso00.ru/PQZIED3YF
59 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/B46EMRRGE




63

O06BEM IPU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPaHHHUKOB"

https://m.eds00.ru/23S50I80N

65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3auus 3HaHHM.
[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTrOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Boluucnenue paccTosiHUM: MEXy
JBYMSI TOUKaMH, OT TOUKH J10
MPSAMOM, OT TOYKH 10 TIJIOCKOCTH,
MEXIy CKpEIUBAOIUMUCS
MPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

HroroBas koHTpoIbHAs paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 06061IeHNE
CHCTEeMaTH3allus 3HAaHU.
Brruucnenue yrios: Mexay
CKPEUIMBAIOIINMHUCS TPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

https://m.edso0.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JAMaMeTp; IUIOINA/b
MOBEPXHOCTHU Cepsl

https://m.edsoo.ru/TW8Z59CHJ

Bzaumuoe pacnonoxeHue
cdepbl U IIIOCKOCTH;
KacareybHasl IIOCKOCTh K
cdepe; miomans cheps

https://m.edsoo.ru/YCMWC4M3I

N3o0pakenue cdepsl, mapa Ha
mockocT. CedeHus mapa

https://m.eds00.ru/QDCF8UGXE

[y IpruvecKkas moOBEepXHOCTb,
o0pa3yolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh

HHHHHI{pH‘IeCKOﬁ IMOBEPXHOCTHU

https://m.edsoo.ru/8516BBEQO7

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u
0Cb; IJI0II1a]b OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/WOJR979V9

N300paskeHne LWIMHIpPA HA
mockocTy. Pazséprka
nuuHapa. CedeHus WINHAPa
(TIIOCKOCTHI0, MapalIeIbHOM
WJIY TIEPIICHIUKYIISIPHON OCH
LHMIMH]IPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas IMOBCPXHOCTD,

https://m.edsoo.ru/H64QF3E6R




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHHUE 1 BEpIIHHA,
o0pa3yrolias U OCh; ILIOMIAIb
OOKOBOI U IOJIHOM
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHbIN KOHYC:
o0pa3ymolne U BbICOTa;
OCHOBaHUS U OOKOBast
MMOBEPXHOCTH

https://m.edso00.ru/SOVNITU20

10

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJTOCKOCTBIO0, MTPOXOIAIIECH
yepe3 BEpIINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomM0OuHanus ten BpaiieHus u
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHororpasHHuk, ONUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIHCAHHAsi B MHOTOTPAHHUK WJTH
B TEJIO BPAIICHUS

https://m.edsoo0.ru/RMYYISTLP

13

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

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

14

O06BEM IUIHHIpA, KOHYCa

https://m.edsoo.ru/W8TGNS5Z799

15

O6bEM 1m1apa ¥ miomaiab chepol

https://m.edsoo.ru/G7TAYCMOTT

16

ITomoOusbIe Tena B
npoctpancTBe. COOTHOIICHUS

https://m.edsoo.ru/4NO4FYUUX




MEXTy TUTOINAASIMA
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

17

KonTponbHas pabora no remam
"Tena Bpamenus" u "OO0beMbI

n

TCI

https://m.edsoo.ru/KCOMHISWW

18

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHr€e U BEIUUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPa Ha YUCJIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuino napamenenumnena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

KOOpI[I/IHaTHO—BeKTOpHHﬁ
MCTO/ IpU PCIICHUN
TeOMCTPHUYICCKUX 3aaa1

https://m.edsoo.ru/BBII39Z7U

24

[IpssMoyronbHas cucrema
KOOpJWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpAMHATax

https://m.edso0o.ru/X9TSDNSQ3

25

Yron Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruucnenue yrios Mexy

https://m.edsoo.ru/EGRV3NF84




IPpAMBIMHA U IINIOCKOCTAMU

27

KonTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHUE, 0600IICHNE 1
cHCTEeMaTH3aIus 3HAHUMH.
OcHoBHBbIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IUIAaHUMETPUHU

https://m.edsoo.ru/16ASEITYU

29

[ToBTOpeHUE, 0600IICHNE 1
cHCTEMaTH3aIus 3HAHUH.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIns 3HAHUA.
3ajauu MIIAHUMETPUU ¥ METOIbI
UX pelICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600IIEHNE U
CUCTeMAaTH3alMsl 3HAaHHH.
3aa4yn MIaHUMETPUU U METOBI
WX pelIeHus

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTHh3alus 3HaHUM.
OcHoBHbIE QUTYpPBI, (aKTHI,
TEOpPEMBI Kypca CTepEeOMETPUU

https://m.eds0o0.ru/ZY6BYLY7W

33

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
75 [IpyuMeHSTh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' TCOMETPHUYECKUX 3a7a4
73 OnepupoBarh MOHATHUSAMH: TApPaLUICIBPHOCTh W TEPIEHANKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
74 KnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YTOJl, TPAaHU JBYTPAHHOTO YT,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JIBYTPaHHOTO yTiia
6 OnepupoBarh TOHSATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHUKA, TPaBUIIHHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIHBIN TTapajuieNenume, Kyo)
KnaccupumupoBars  MHOTOTPAaHHHKH, BBIOWpas  OCHOBaHUS  JUIS
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MPaBWIbHBIE MHOTOTPAHHHWKHW, TPSMbIE ¥ HAKIOHHBIC IPU3MBI,
napasieNenune/ibl)
79 OnepupoBatb MOHSTUSMU: ceKymas MJIOCKOCTH, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHATh  TPHHIHUIBI  TOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3YSl METOJT CIIEAOB
211 CTpouth Cce4YeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHIMOIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




BHJI CBEPXY, COOKY, CHU3Y

Pemrate 3aa4i Ha HAaXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaMm, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIpU
pelICHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOI;’I, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJroputMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOJbI IIpH
PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlda4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOLIAAsIMHU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYpPbI

7.16

W3BnekaTth, mpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTABICHHYI Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomerpuueckue (akThl A PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANONArallluX HECKOJIbKO WIaroB pEIICHMs, €CIU YCIOBUS

MIPUMEHEHUSI 3a1aHbI B IBHOU (hopme

7.18

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

HpI/IBOI[I/ITL MMPpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKU3HH, paCliIO3HABATH IMMPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

7.20

[IpuMmeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeasibHbIE
CUTyallud M MPHUMEHATh H3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peueHus MaTeMaTHYECKH chopMyITUPOBAHHOMN poOIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MTOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara airedpsl, pemaTh MpaKTUYECKUe 3a7auu, CBI3aHHbIE C

HaXOXIACHUEM I'€COMECTPHUICCKUX BCIINYHNH




11 KJIACC

Ko IIpoBepsiembie NpeAMeTHBIE Pe3YJbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATHIMHU: IHJIMHIPHYECKAsi TOBEPXHOCTh, 00pa3yromime
6.1 WIMHIPAYECKON TOBEPXHOCTH, MHIUHAP, KOHHYECKAs MOBEPXHOCTb,
' o0Opa3yrolue KOHUYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMCHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJIOs, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpallCHHS,
' T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYyIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHMCAaHHBIM B cdepy U
6.7 OTHMCaHHBIN 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaleHus
63 BBIMHCIATE COOTHONIICHHS MEXIY IUIOMIQJSMH ITOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tell
6.9 N3o0paxaTh uzydaemble QUTYPHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpaleHus
W3Biiekath, WHTEPIPETUPOBATH M TPeOOpa3OBBIBaTh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
YyepTrexax U pUCYHKaX
[TpuMeHsTh TeoMeTpUUYecKre (PAKTHI IS PEIICHHUS CTEPEOMETPUICCKIX
6.12 3a7a4, TPEANOIaraloliiX HECKOJBKO IIaroB pEIICHUs, €CIU YCIOBHUS

MMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBbIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

0o0J1a1aroT

6.15

[TpuMeHsTh paBUIIO NapajuIeieNnuIea NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BEKTOpa HA 4YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, paCKIIaAbIBaTh BCKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

Pemrats 3agadu Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUM U
HaXO0XIACHUC IT'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOABI IIpu PECIICHUN CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

[IpuMmeHsTh mNpocCTEllINe MPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

HpI/IBO,Z[I/ITB IMPpUMEPBI MAaTECMAaTUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TONydeHHbIE 3HAHHUA Ha MpaKTHKE: AaHaJIU3UpOBaTh
pealibHble CUTYyallUd W TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoOIEcCe
MIOUCKAa pELIeHUs MaTeMaTu4ecku cHOpMyIUpOBaHHONH MpoOIEeMBI,
MOJIEJIMPOBATh pealibHbIE€ CUTYAllMd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHHN H
TEopeM, amnmnapara aareopsl, pelaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

7.2

B3auMHOe pacnosoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble U CKpeliMBaromuecs npsMele. [lapamienbHOCTh NOpsAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IUIOCKOCTU. YTJbI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXIAYy HpsIMBIMU B IPOCTPAHCTBE.
[TapanmienpHOCTh MJIOCKOCTEH: MapajulebHble IJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocteil. [Ipocteiimue npocTpaHcTBEHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuienenuies], HIOCTPOSHHE CeUeHH

7.3

[lepneHguKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrol MEXAY IpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHME OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 0
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIAPax

7.4

IloHsiTHE MHOTOIpAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBIMYKIIBIE M
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeICIIUIIE
U ero cBoicTia. [Iupamuaa: n-yroapHast nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUA.

IIeMEHTBI INpu3Mbl MW IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBWIbHAs NHpPaMHUAA,
IpaBUiIbHAs TPEYTroJIbHAS NMUPAMUa U NpaBUIIbHBIA TeTpasap, KyO. IlpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlIiCJICIUICaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomans
OOKOBOM ITOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHUH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsAMOH mpu3Msl. [1nomans 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TE€OpeMa O IUIOIIAIu

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHuS MCKAY IUIOMIagsIMHU HOBCpXHOCTeﬁ,

00BpEMaMU TTOOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

oOpa3ytomas u oCh, TUIOIIaAb OOKOBOW U TTOJIHOW TOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolye KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

Ccdepa u map: neHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdepbl. B3aumHoe

PAaCIIOJIOKCHHUC C(l)epLI N IJIOCKOCTH, KacaTClibHas IINIOCKOCTh K C(pepe, miomanab

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOT'OTPaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIN

okoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpPSMOYTOJIBHOTO Tapayiefenunena u cieactsus u3 He€. OO0bEM HWIMHIPA,

koHnyca. O0bEM 1mapa u Tionaab chepsl




[Tomo6uple Tema B mpocTtpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenus nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha uuciio. PasznoxeHnue BekTopa 1mo TpéM HEKOMILIaHAPHBIM
' BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MTPaBWII JCHUCTBHI ¢ BEKTOpaMHU
[IpssmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
6.10 [Ipocreiimne 3amadyu B KOOpAMHATAX. YTOd MeXIy Bekrtopamu. CkajspHoe

IIPOU3BEICHUE BEKTOPOB. BBIUNCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKCcuoMa, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHUPOBATDH
0o0paTHOE M MPOTUBOINOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCHOJIB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYKIEHUS IIpU pPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpallMy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar [yl OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBIX MPEIMETOB; YMEHHE
OIEepUPOBATh NOHATUSAMM: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3sTUIHBIMUA

CHOCO6aMI/I; HCIIOJIB30BAaTh rpa(bLI IIpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypaJbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTeJIeM, CTENEHb C  JICEHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlUOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHUE HCIOJIb30BATh
NPU3HAKW JI€IMMOCTH, HAaUMEHBbIIMKA OOIIMH AETUTENlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudmMamu, npeodpa3oBaHus IpOOHO-paIlOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: IOCIENOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,

OCCKOHEUHO Y6BIBaIOH_Ia$I TCOMETpHUYCCKAA mporpeccus; YMCHHC




3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCJIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amuCHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpavyeckas); yYMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMH YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEpUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2  u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATUAMU: palMOHAIbHBIC, MPPALUOHAIbHBIE,
NoKa3aTebHbIC, CTENECHHBIC, JOrapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHMsI U HEpPABEHCTBA, HUX CHUCTEMBl; yMEHHE OIEepUpPOBATh
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPAaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa YPAaBHEHUH U HEPaBEHCTB, PaBHOCHIJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMUS,
HEpaBEHCTBA M CHCTEMBbl C IMOMOILBIO PA3IMYHBIX HPUEMOB; pelIaTh
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C IIapaMeTpOM; IPUMEHATH
YPaBHEHMsI, HEPABEHCTBA, WX CHUCTEMbI JJISI PELICHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh NOHATHUSAMH: (QYHKIWSA, YETHOCTH (DYHKIUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (PYHKIUM, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJblllee M HaUMEHbIlIee 3HAYEHUS
(GYHKLIMU Ha IPOMEXKYTKE, HempepbIBHas (YHKIIHSA, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; yMEHHE HAaXOIUTh aCUMMOTOTHI rpauka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUSA, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLINU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHME HCMOJIb30BaTh IPOU3BOJIHYIO JI MCCIEAOBAaHUA (YHKIIHM,
HaXO/JUTh HaAMOOJbIIME M HAUMEHBIINWE 3HAYEHUS (YHKIMH; CTPOHUTH
rpayKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXAECHUS HAWIYy4dIlIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX H
¢u3nUecKux 3a1avax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTY C TIOMOIIBIO
WHTErpajia; IPUBOJUTH IMPUMEPBI MATEMATUYECKOIO MOJEIUPOBAHUS C

NoMOIIEI0 AU(epeHInanbHbIX YpaBHEHUH




YMeHue omnepupoBaTh TOHATHSAMHU: Tpaduk GyHKIUH, oOpaTHas
GyHKIMS, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeTeHHas byHKIIHS,
TpUrOHOMETpHUUYeCKre  (PyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKLIWH, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaduKoB (GYHKLHUH, UCIIOJIB30BaTh I'PaQUKH IJIs U3yUEHUs POLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ady U3 APYruX Y4eOHBIX MPEIMETOB U
3aJjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIB30BaTh CBOiicTBa W rpaduku QyHKOMA UIs
pelleHts] ypaBHEHUH, HEPaBEHCTB U 3a/1a4 ¢ IapamMeTpaMu; n300pakaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JacTH yNpaBJIEHUS TUYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aJayM, MCCIIEL0BaTb IIOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH HA SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHIO 33J]a4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEe apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAWMEHblIEe 3HAYeHHUs, pa3Max, JucHepcHs,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATh,
MHTEPHPETUPOBaTh HH(OpPMALMIO, TMPEACTaBIECHHYI0 B TalnMuax, Ha
auarpammax, rpaukax, OTpaskarollyio CBOWCTBA pealbHbIX MTPOLIECCOB U
SBJICHUI; TIPE/ICTABIIATh HHPOPMALIHIO C TTOMOLIBIO TAaOIMIl U TUarpaMM;
HCCJIEIOBaTh CTaTUCTHUYECKHE NaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4Yeckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
HCCJIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOINBIO JAHarpaMm

pacccuBaHusd U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MOHATHSAMH: CIYYalHBIM ONBIT U CllydalHOeE
COOBITHE, BEPOATHOCTH CIy4YalHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIHOIB30BAaHUEM TpaUUECKUX METOJOB; MPUMEHATH

(bopMyIbl CIIOKEHHUS M YMHOXKEHHUSI BEpOSTHOCTEH, (QopMyiy IMOIHON




BEepOSATHOCTH, hopmyny bepHyau, KoMOMHATOPHBIC (GAaKThl U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITUH; yMEHHE OIEepUpPOBATH
MNOHATUSIMM:  CydaiiHass BEJIUYMHA, pacHpellelieHue BepOATHOCTEM,
MaTeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (QYHKIUU pacOpelesieHusT U  IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  paCIpeeIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Jyis
pellleHusT 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbl BBIOOPOYHBIX HCCJEIOBAaHUM; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B MPUPOAHBIX U OOIICCTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWUM, YMUCIO MEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYXKICHUS AJIsl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTart

YMeHHe omepupoBaTh IMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJA, IUIOCKUH yroi,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIA YToJ, CKpEUIMBAIOUINECS NpSIMBbIE,
MapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, yrou
MEXIY MPSMBIMH, YTOJ MEXAY HPSIMON M IUIOCKOCTBIO, YTOJII MEXIY
MJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JI0 TJIOCKOCTU, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMU; YMEHHUE UCIIOIb30BaATh MPU
pEeIICHUH 3a/1a4 U3Y4YeHHbIC (DAKThI U TEOPEMbI TUIAHUMETPUM, YMEHUE
OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpA; CTPOUTH
MaTeMaTUYeCKHEe MOJIEIH C TOMOIINBI0 TEOMETPUYECKUX TOHATHH WU

BCJIMYHMH, PCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAb (QUTYpPBI, 00BbEM (DUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tmapajuienenunen, mnpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpallleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, MIIONIAIb
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHIpa, 00BEM Kyoda,
IpAMOYTOJIBHOI'O IMapaJuiCICnuiceaa, nupaMuabl, HIpPU3MbI, LOUIAHApPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBaHHIO, CEUYCHHE Imapa, IUIOCKOCTD,
Kacaromasicss cdepbl, HMUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAHHUKH, PUTYpbl U MOBEPXHOCTU

BpalCHUs, UX CCYCHH, B TOM YHUCJIC C IOMOLIBIO 3JICKTPOHHBIX CPCACTB;




yYMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIMpOBaTH ONpPEEsICHUS] U3Yy4aeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3bI
0 CBOMCTBaxX M MpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0O0OCHOBBIBATH HIIH
ONpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIIBHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHUSMH: JIBUKEHHE B TPOCTPAHCTBE,
napajiesIbHbli MEepeHoC, CUMMETPUs Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10A00UsA, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUIYpBI, B TOM YMCJE B IIPUPOJE,
UCKYCCTBE, apXWUTEKTYpE; HCII0JIb30BATh I'€OMETPUUECKHUE OTHOIICHHUS
IOpU pELICeHUU 3a/ady; HaXOAUTh TEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIMAAb, OOBEM) MpH pPEUICHWH 3a1a4 Hu3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEIIMYUHBI (JUIMHA, YTOJ, IUIOIIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCMONb3Yysl H3y4eHHble (DOPMyJbl M METOABI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTU MUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAIb CHEPHI;
00bEM Ky0Oa, NMPsIMOYrOJILHOTO MapajulesienuIesia, MUpaMuIbl, MPU3MBI,
LWINHApPA, KOHYyCa, IIapa; yMEHUE HAaxOJUTh OTHOILIEHHE OO0BEMOB

NoI00HBIX QUryp
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YMeHue ONCpUPOBATh HNOHATUAMMU: IIPAMOYTOJIbHAA CHUCTEMA KOOPAHHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpA, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPa Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6a3I/Icy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BeKTopHBIfI n KOOp,I[I/IHaTHHﬁ MCTO
A1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JPpYIrux y‘Ie6HI>IX

npeamMeToB
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VYMeHue BbIOMpaTh NOAXOAALIMM METOJN M peLIeHHus 3a]lauu;
IIOHUMAaHNE 3HAYMMOCTH MaTeMaTUKM B W3YYEHUU IMPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJIEHHH; yMEHHE pacCHO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTEeMaTU4YeCKON HayKn




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
1o Panmonanbubie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHyecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pauoHaIbHBIM M0Ka3arenaeM. CBoMCTBa
' CTEIICHU
s CuHyC, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIUMCIIECHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM
1.8 [IpeoOpazoBanme BhIpaKeHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enbie u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
23 TpuronomeTrpruyeckue ypaBHEHHS
24 [ToxazarenbHble U TOrapu(PMUUECKHE YpaBHEHUS
2.5 [lenpie 1 poOHO-palMOHATLHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Martpuia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpeaennTenb MaTpULIbl
3 OyHKIMH U TpaduKu




OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

>l ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuoguueckue GpyHKINHN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHU.
' MaxkcumymMbl 1 MHHUMYMBI ¢GyHKuud. Hambonblnee M HauMeHbIlee 3HAYEHUE
(GYHKIIMY Ha IPOMEKYTKE
33 Crenennass (yHKUus C HaTypaJbHBIM M LEJIbIM MoKazareneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTEereHn
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [ToxazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpaduKu
36 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkumid. CsoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [1OCIIEJOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyina cia0XKHbIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K HCCICNOBAHMI0 (YHKIMH HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatse! 1 BEKTOPBI
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